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COAEP/KAHUE

PABOYASI CKOPOCTD I[TOAAUYN BYJIBAO3EPA UETPA T11C

TP PACYUCTKE TPACChI HE®TEITPOBOJJA

Masypkun I1.M., Byaapunnesa A.Jl.

O PABPABOTKE NUH®OPMALIMOHHO-JIMHIBUCTUYECKOI'O OBECITEYEHU A
TIPOLIECCA YITIPABJIEHUA UMYIIECTBEHHBIM KOMITJIEKCOM
MHWHOBPHAYKU POCCUN

Maiiopos A.A., Conobés U.B., llIkypos @.B., /lyoos C.C.

XAPAKTEP UIBMEHEHNW CHEXHOI'O [TOKPOBA KAK ITOJIOTHA TTYTU

C YYETOM HEPABHOMEPHOCTU EI'O 3AJIETAHUSA HA MECTHOCTHU
Makapos B.C., I[lanyaun A.B., 3e3ronun /1.B., Beasikos B.B.

MATEMATUYECKAS MOJIEJIb TIOBEPXHOCTU JOPOXXHO-T'PYHTOBbBIX
OCHOBAHU, HACBIIIIEHHBIX XAPAKTEPHBIMU [TOBTOPSAIOLLIUMUCS
JUCKPETHBIMU IPEITSATCTBUSMU

Makapos B.C., 3e3waun /1.B., Beasie A.B., 3y6os ILII., Baxuaos Y.1I1., PenxosyGos A.B., Beasikos B.B.
ITPOLIECCHBIN ITOJIXO/I B PA3PABOTKE YUEBHBIX ITJJAHOB

Maxapos A.A., Cmoabaukos C./., Kurtaes JI.®.

AHAJIN3 ITPOLECCA 3AKAJIKM THYTBIX ABTOMOBUJIbHBIX CTEKOJI

U BbIPABOTKA TIPEJIJIOXXEHUI JIJ1 TIOBBIIIEHKS KAUECTBA BbIITYCKAEMbBIX U3JIEJIUI

Maxapos P.H., Mazanosa B.1.

3AKOHOMEPHOCTH AKYCTHUYECKOM SMUCCUH

ITPU BBICOKOTEMIIEPATYPHOM JIE®GOPMAILIMU CITJIABA AMI'6

Maxapos C.B.

CTATUCTUYECKUIN AHAJIN3 XAPAKTEPUCTUK CHEXHOI'O IIOKPOBA

Maxapos B.C.

AHAJIN3 YCJIOBUI OKCIUIYATALIUN ABTOMOBMJILHOM TEXHUKHA

3A PYBEXXOM KAK CITOCOB COBEPIHEHCTBOBAHMSI CUCTEMBI BBITTOJTHEHM S
TAPAHTUIHBIX OBS3ATEJICTB

Maxaposa WU.B., Xa6u6yauun P.I., Beasies 9.1., Yepemun A.A.

VUET PUCKOB IIPU AHAJIU3E ITEPCIHEKTHUBHbBIX HATIPABJIEHUIA PABBUTU S
ABTOMOBMJIBHOM OTPACJIN

Maxaposa WU.B., Baiues U.U.

[IPUMEHEHUE ®OPCAUT-TEXHOJIOT U [1PU PABPABOTKE CTPATEI'MU PABBUTU S
PBIHKA ABTOMOBMJIBHOM TEXHHUKU HA AJIETEPHATUBHBIX BUJIAX TOITIMBA
Maxaposa WU.B., Xa6u6y1un P.I., Baaues H.H.

UCCJIIEJJOBAHUE C'EJIEM HA OCHOBE CBMIID METOJJOM
JIUPDEPEHIIMAJIBHOM CKAHUPYIOIIEN KAJIOPUMETPUN

Maxcenmkun A.B., Uykos /I.U., Ctenamkun A.A., Yepasiaues B.B.

BO3MOXXHOCTbDb OIITUMU3ALIMU ITJIAHUPOBAHUM A PABOThI ABTOBYCOB

HA OCHOBAHUU JIAHHBIX BE3HAJIMYHOM OITJIATHI ITPOE3/IA

Maxkmuna E.B.

JE®EKTOCKOITA AJIIOMUHUN-MATHUEBBIX CIIJIABOB

METO/JOM BUXPEBbBIX TOKOB

Masmkos B.H.'2, 3vipsinoBa A.H.'?

PASPABOTKA METOJMKHW MOHUTOPHUHTA YPOBHS PASBUTH A SJIEKTPOHHOI'O
OBYYEHMS 1 IMCTAHLIMOHHBIX OBPABOBATEJIBHBIX TEXHOJIOI'MIA B BY3AX
Masunos M.B., Mouasnos C.II., Tperbsikos B.C., Epmakosa JI.A., [1aBnosa JI.JI.

OIMPEJJEJIEHUE HAIIPSDKEHHOI'O COCTOSIHM S B BAJIKAX,

HAIUIABJIEHHBIX TEIUIOCTOMKHUMU CTAJISIMUA

Manymun H.H., Baxyes /I.B.

NCCIEJOBAHUE DODEKTUBHOCTHU PABOTHI MOJJUOUITMPOBAHHOT' O
TEHETUYECKOI'O AJITOPUTMA B 3AZIAYAX KOMBUHATOPUKIN

Maasixuna MLIIL., YacTtukoBa B.A., Biacos K.A.

MATEMATHUYECKOE MOJIEJIMPOBAHUE IMHAMUWKIU OPTOIIEJUYECKOI'O AIIITAPATA
ABTOMATHU3UPOBAHHOI'O OCTEOCHUHTESA. IOCTAHOBKA 3AJAYM OIITUMU3ALIMA

Mamae U.M.

AJIATITUBHOE VIIPABJIEHUE CKOPOCTBIO ITOJIAUM ITPOYKTA

HA CUCTEME KOHBEMEPOB

Ma A.C.,Ma C.A., Hukyarpues E.B.

ITOCTPOEHME ITPOI'HO3A BO3MYII[EHHOM COCTABJISIOLIENA
HATPSDKEHHOCTH TEOMATHUTHOT'O TIOJIS ITPU [TOMOILLA MOJIEJIU APIICC
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JUISI MOBMJIBHBIX VCTPOMCTB ITPOIHO3MPOBAHM S TEOMATHUTHBIX BO3MYIL[EHMIA

Mapkapsin H.P., Anekcansiu K., F'op6arenxo H.U., KpeBuenko FO.P.

UCCJIEJIOBAHUE 3ABUCUMOCTH TTEPMOJIMYECKOI COCTABJISIOIIEN BEKTOPA HATIPSDKEHHOCTU
TEOMATHUTHOI'O MTOJIS1 OT TEOT PAOMYECKUX KOOPIMHAT TOUYKW HABJIFOAEHNW A

Mapkapsau H.P., Anekcansin I'K., KpeBuenko FO.P.



PASPABOTKA AJITOPUTMA OIIPEJIEJIEHUS OIITUMAJIBHOM KOHCTPYKILIMKA
CUCTEMBbI KAJIMBPOBKI MOBUJIBHBIX YCTPOMCTB MHIMKALIMIA

U ITPOT'HO3UPOBAHUS TEOMAT'HUTHBIX BO3MYHIEHI/H7[

Mapkapsin H.P., Anekcansin I.K., KpeBuenko 1O.P.

O BO3MOXHOCTU JIETMPOBAHU S [TOBEPXHOCTU OTJINBOK HAHOITOPOLIKAMM
Mapriomes H.B.

METO/IbI M TEXHOJIOI'MU [TPOBEJIEHIU I CETEBOM DKCITEPTH3bI
MHHOBAIIMOHHBLIX ITPOEKTOB

Macera MLA., Lleasix A.A.

[TPOEKTUPOBAHME CITELIUPHUKALIN KBAHTOBOM LIEITH

HA OCHOBE AHAJIM3A CTATUCTUYECKON MH®OPMALINN

Marseesa U.B.!, Biacoa K.B.2, lunuuk M.A.%, Cunssckas E.JI.Y, ®oxun JLA.S

KOHCTPYKIIMOHHBIN PAJIUALIMOHHO-3AILMTHBIA METAJIJIOKOMITO3UIMOHHBIA
MATEPUAJI HA OCHOBE AJIIOMOCOIEPKAILE MATPUL{bI

1 BBICOKOUCTIEPCHBIX OKCUIOB TSKEJIBIX METAJIJIOB

Marioxuu I1.B., Bonaapenko F0.M., IlaBienko B.U., Scrpedunckuii P.H.

PABPABOTKA ABTOMATU3UPOBAHHOIM CUCTEMBI JIJ1s1 PELLIEHMS 3AIAY
TIJIAHUPOBAHUA 1 AUCITETYEPU3ALIMU [TPON3BOJICTBA

HA OCHOBE MVJIBTUATEHTHOI'O MOJAEJIMPOBAHUM A

Mengenes C.H., AxcenoB K.A.

K OHEHKE CUHEPI'ETUYECKOI'O D®®EKTA B MOAEJIN PETOHA

C UHHOBALIMOHHbIMU ®AKTOPAMU

Mengenes A.B.

JIABEPHAS JOIVIEPOBCKAS1I AHEMOMETPH S I'OPSAYET O [TPOKATA

Meunenun B.I'., Kporos C.B., Bakakun I.B., /Ioiinnmnukos C.B., Haymos U.B., I1aBios B.A.,

PaxmanoB B.B., Can6akos O.10.

METO/Ibl YCKOPEHHO JIETHOI KBAJITUOUKALIUU

HOBBIX KOCMUYECKHX TEXHOJIOI' MiA

Meabaep M.U., Ctynuna A.A., Bepxopyoos A.H.

OITPEJJEJIEHUE ITAPAMETPOB HAITPSIDKEHHO-AE®OPMMUPOBAHHOT'O COCTOSHNW A
ITPOMEP3AIOIIEIO ITYYUHUCTOI'O T'PYHTA B HEOJIHOMEPHOI [TOCTAHOBKE
Meabnukos A.B., Caxapos U.H.

OPUEHTAIIMOHHA 3ABUCUMOCTbD mexanuzma JJEOOPMALII
MOHOKPUCTAJIJIOB CTAJIN TAADUIIBAA TP OJHOOCHOM CXATUN

Meabnukos E.B., Acradyposa E.I'.

NCCJIIEJOBAHMUE ITEPCITEKTHUBHBIX T'MAPABJIMYECKNX PEXKMMOB

B TEIUJIOBBIX CETAX TOPOJA TIOMEHU

Meabnukos A.Il., Yexapaosckuii M.H., Wimroxun K.H., Mabun B.B., Aneiinukos /1.H.

TTPUHLUITBI ®OPMHUPOBAHMA MEXAHU3MPOBAHHBIX KOMITJIEKCOB

JJ1s1 BO3BEJEHMA 3UMHUX JIOPOI!

Mepnanos III.M.!, Eropos A.JL!, Hlapyxa A.B.!, Cnupuyes M.FO.2

TEXHOJIOI'MS CTPOUTEJIBCTBA CHET'OJIEJJOBBIX JJOPOI’

Meppaanos LII.M.', Cuupuues M.FO.%, lapyxa A.B.!, Eropos A.JL.'

METOJNMYECKHE OCHOBBI MOAEJIMPOBAHU S CTPYKTVYPBI CJIABO ®OPMAJIN3YEMBIX
OBBEKTOB COHHAHBHOPI PEAJIBHOCTU 1A JUATHOCTUKU NX COCTOSHU S
Mepneesa B.C.

OCOBEHHOCTHU PEAJIM3ALIMU ITPOTOKOJIOB OCSP 1 TSP

Mep3mukun H.IO., Ilnatonos B.1O., JIykesauos B.C., Boikos /I.B.

KOPPEKTHPOBKA PACHETA TEOMETPUYECKUX [TAPAMETPOB MEXAHU3MOB

C 3CTK IIO PAJNYCY NOPOXKU KAYEHM S BHYTPEHHEI'O KOJIBLIA

Mepko M.A., Mecusinkun M.B., KostotoB A.B., Kaiizep 10.®., JIbicinnnkoB A.B.

OLIEHKA AAEKBATHOCTHU MOJIEJIN JIS1 PACYETA TEMIIEPATYPHOT O ITOJIA
[IJIAT MUKPOBJIOKOB DJIEKTPOHHOM AIIITAPATYPBI

Mepxkyxun E.H., Omapos O.M.

PA3PABOTKA INPEOBPA3OBATEJIS HACTOTbI KACKAJIHOI'O TUITA

JUI ABUTATEJIA TTIOT'PYXXKHOI'O HACOCA

Mumoma U.B., Mup3un A.M., Koporaes A.Jl., llyremos C.B.

CHUHEPI'US SHEPTOCBEPEXXEHU A

ITPY BLICOKOM JIOBABJIEHHOM CTOUMOCTH ITPOAYKIAN

Munakosa T.E.!, Munakos B.®.?

TEXHOJIOI'MA ITOJIYUEHU S BUKAPBOHATA AMMOHUSA [TPU Y TUJIM3ALIMN
BBIBPOCOB YIJTIEKMCJIOTO I'A3A [IEMEHTHOI ITPOMBILIJIEHHOCTH POCCUN 1 YKPAWHBI
Munrageesa [.P.', Imurpenko U.B.% 310pos A.1.%, Hukomnaes A.H.',

Iamcyraunos J.B.', ApanacseBa O.B.!

YCUJIME TSDKEHUA HUJIMHAPUYECKOI'O JIMHEMHOT'O BEHTUJILHOTO JIBUTATEJIS
C [IOCTOSAHHBIMU MATHUTAMU MEX]]Y CTATOPOM U BTOPUYHBIM DJIEMEHTOM
Mupsun A.M., Koporaes A.Jl., Illyremos C.B.
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OYHKIUMUN AOITYCTUMOCTU ANCIIOKALIMN JOPOXHBIX OFBEKTOB

HA OCHOBE [TPOCTPAHCTBEHHO-JIOTMYECKUX CBSI3EM

MuxaiiiioB /I.A., MuxeeB C.B., Cugopo A.B.

APXUTEKTYPA TEOMH®OPMALIMOHHOM CITPABOYHOM CUCTEMbBI OFbEKTOB
T'OPOJICKON NUH®PACTPYKTYPhI

MuxeeB C.B., Cuaopos A.B., T'oaosuun O.K., Muxaiinos JI.A.
NH®OPMALIMOHHO-YITPABJIEHYECKOE OBECITEYEHUE JIEATEJIBHOCTU OPTAHU3ALIUI
Mnuxees O.B., Ouepennko C.B., I'adycy I1.A.

MOJEJIN TPAHCITIOPTHBIX ITOTOKOB B UHTEJIJIEKT YAJIbHBIX
TPAHCITIOPTHBIX CUCTEMAX

MnuxeeBa T.U., Muxees C.B., bornanosa WU.I'.

OCOBEHHOCTU JE®OPMAILIMOHHOI'O ITOBEAEHU S YJIBTPAMEJIKO3EPHUCTOI'O
AJIIOMUHUEBOI'O CIJIABA ITPM KOMHATHOM TEMITEPATYPE

Mumun W.I1.

NCCIEJOBAHUE BAKTEPUOCTATUYECKNX 1 BAKTEPUILIMAHBIX CBOWCTB
MATEPHAIJIA JUIS ITEPECBITIKY TBEPJIBIX BBITOBBIX OTXOJIOB MII-1

HA OCHOBE IIJTAKOB ®EPPOBAHAZIMEBOT'O ITPONU3BOACTBA

Mouceesa O.I, Ilyrun K.I'., Baiicman SI.H., 3omapeB A.M.

METO/UKA BbIAABJIEHUA CEMAHTUYECKUX AUDDEPEHIIMAJIOB

1 ABTOMATU3ALMY OLUEHKHU IICUXOCEMAHTHUYECKOI'O [TPO®UIIA
TTOJIB3OBATEJIA COL[HAHI)HOﬁ CETU

Momnaxos K0.M., CemenoBa U.U., MenBennukoBa M.A., Kocruna H.B.

SKCITOHEHIIUAJIBHA S 3BABUCUMOCTD JIJII BETOHA B PACUETAX ITPOYHOCTH
BHELIEHTPEHHO HAT'PY>XEHHbBIX XXEJIE3OBETOHHbBIX KOJIOHH

Mopnoscekuii C.C.

ITEPCIIEKTUBHBIE HAITPABJIEHU S 1 CIIOCOBbBI IIEPEPABOTKM CEPHUCTBIX
T'OPIOUYUMX CJIAHILIEB ITOBOJIXKbSI

Mopes A.A.

OKCIIEPUMEHTAJIBHBIE UCCIIEAOBAHIMA SJIEMEHTOB KPYIJIOI'O CEUEHU A
TP COBMECTHOM I[EﬁCTBHI/I MMPOJOJIBHBIX COKUMAIOHIIUX U ITOITEPEYHBIX CHUJL
Mopo3sos B.U., Xeraii M.O.

MEXAHUMWYECKA S OBPABOTKA ITOBEPXHOCTHOI'O CJIOA ITCEBJJOCIIJIABA
CTAJIb-ME/Ib, ITOJIBEPTHYTOI'O JIABEPHOI TEPMUUYECKOU OBPABOTKE
Mopo3os E.A., Pycun E.C., Adas3 T.P.

CTATUCTUYECKHUE ACITEKTBI UMUTALIMOHHOI'O MOAEJIMPOBAHUM A
CJIOXHBIX CUCTEM TEXHOJIOTMYECKOI'O OBOPY/IOBAHU I

HA IMTPUMEPE CTEKJIOTAPHOT O ITPOU3BOJCTBA

Mopososa E.B., Penbko C.I'

OCOBEHHOCTU MUKPOCTPYKTYVYPLI CITJTABA Al-Mg,

[OJIYYEHHOH ITPU CBAPKE TPEHUEM C I[TEPEMEIINBAHUEM

Mopxar T.B., Koany6aes E.A.

K BOITPOCY OITPEJAEJEHM A PAL[VIOHAHBHOVI OOPMBLI JIE3BUSI OTPE3HBIX

1 KAHABOUYHbLIX PE3LIOB

MoxoBukoB A.A., Kopuyranos C.B.

PA3PABOTKA TTPOI'PAMMHBIX I[TPUJIOXKEHUM 3D — BUPTYAJIbHBIX CPE]]

TP CO3JAHUN CUCTEM MOJEJIMPOBAHUSA TEXHOJIOTMYECKUX ITPOLIECCOB
1 KOMIUJIEKCOB

Mouaaos I1.C.

CITOCOBBI TTOBBIIIEHUA KAYECTBA U3HOCOCTOMKUX NOHHO-TIITASMEHHBIX TTOKPBITUI

HUTPHUJA TUTAHA HA OTJIMBKAX 13 AJIIOMHWHHUEBBIX CIIVIABOB
Myparos B.C., Xamun O.H., 3akonen O.H.

PA3PABOTKA APXUTEKTPYPbI UHTEIPAJIbHOM CXEMBI JIETEKTOPA MOHM3UPYFOILINX YACTHI]

Mypames B.H., Jlerorun C.A., Exsnukos JI.C.

A3PABOTKA 1 NCCEIOBAHUE NETEKTOPA HA OCHOBE
OYHKIUOHAJIbBHO-UHTETPUPOBAHHON ®OTOAUOLHOM SYENKHI

Mypames B.H., Jlerorun C.A., Exsnukos JI.C., Kpacnos A.A.

CTPYKTYPA CUCTEMbI ABTOMATU3NPOBAHHOI'O YIIPABJIEHW A
TEXHOJIOTMYECKUM ITPOLIECCOM ®OPMUPOBAHU A MHTEI'PAJIBHBIX DJIEMEHTOB
Mycradaes A.I, Mycradaes I.A., Mycradaes A.T.

OCOBEHHOCTU ITPOEKTPOBAHUW S YHUDULIMPOBAHHOI'O
MHOTI'O®YHKIIMOHAJIbHOI'O ITPEOBPA3OBATEJISA DJIEKTPOSHEPT M
CTALIMOHAPHOI'O 3APSTHOI'O YCTPOMCTBA HAKOIIMTEJIEN DJIEKTPUYECKUX
CHJIOBBIX YCTAHOBOK I'OPOZICKOI'O OBIIECTBEHHOT'O TPAHCITOPTA

Has3zapos B.E., Tuuraes H.B.

KITACCUDUKAIIVSA BUOJIOTUYECKUX U MEJAULIMHCKUX CUCTEM
ABTOMATU3MPOBAHHOTI'O ITPOEKTHPOBAHI S

Hacsipos P.B., Tuynos H.C., Tuynos O.C.
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BbIBOP OIITUMAJIbHBIX [TAPAMETPOB CBETO®OPHOI'O PET'YJIMPOBAHU A
B V3JIOBOM TOUKE, ITPU CITPABEJIMBOCTU 'MITIOTE3bI O PACIIPE/IEJIEHUI
MHTEPBAJIOB I10 BPEMEHH, [TO OBOBHIEHHOMY 3AKOHY BPJIAHTA

Haymosa H.A., Kupuii K.A., Kapauanckas T.A.

OITPEJEJIEHUE ITAPAMETPOB PACIIPEAEJIEHM S OBOBIIEHHOI'O 3AKOHA DPJIAHIA
T10 SKCITEPUMEHTAJIbHBIM JIAHHBIM TTPU NU3YUEHUU TPAHCITIOPTHBIX ITOTOKOB
Haymosa H.A., lanouy JI.M., lanosuy 10.U.

3AJAYA KOMITIO3ULIMHN BEE CEPBUCOB I1PU ITAKETHOM 3AITPOCE

Hryen X.K., UBanos H.H.

APXUTEKTYPA BUPTYAJILHOM OBYYAIOIIEN JIABOPATOPHH,
UHTEI'PMPOBAHHOM C CUCTEMOM PACS

Hryen X.K.

BIIMAHUE JOBABOK, B BUJAE HAHO- U YJIBTPAAUCITIEPCHbBIX TTOPOLLKOB
CUJIMKATOB KAJIbLIMA, HA MUKPOCTPYKTYPY U OKCIUIYATALIMOHHBIE
ITAPAMETPbBI ABTOKJIABHbIX CUJIMKATHBIX I/I3}1EHI/Iﬁ

Hecrepos A.A., Poice B.51., Kapiokos E.B.

CIIOCOB U3MEPEHWS CWJI TPEHMS 110 TIEPEJIHEN 'PAHU

PEXYIIEI'O UHCTPYMEHTA

Heymonna H.I',, UBamenko A.Il.

[TPUMEHEHUE KUHETUYECKOI'O METOAA PACHETA
MHOI'OKOMITOHEHTHOM M30TEPMUYECKON ABCOPBLIMKI

Heymouna H.I'., Besio A.B.

PA3PABOTKA ITPUEMOB COBEPIIEHCTBOBAHMS ITPOM3BOJICTBA COJIEN
Huxanzapos M.U., Hukauapos U.C

[TPOBJIEMbI DKOJIOTMYECKOM BE3OITACHOCTH

AJIIOMUHUEBOI'O 1 KPEMHUEBOI'O I[TPON3BOACTB

Hemunnosa H.B., MuneeBa T.C., Hukanopos A.B.

AHAJIN3 TEIJIOBOI'O COCTOAHWA MOTOP-ILUTTMHAEIA

Huxuruna JLI.

TEXHOT'EHHBIE OITYIPUBAIOIIME JJOBABKH

B TEXHOJIOI'MU KEPAM3UTOBOI'O I'PABUA

Huxudoposa 3.M., Epomacos P.I',, Crynko T.B., Bacunnsesa M.H., Cumonosa H.C.
NCTIOJIb3OBAHUE ®TOPCOJEPKAUINX MUHEPAJIM3ATOPOB

B CUJIMKATHBIX CUCTEMAX

Huxudoposa 3.M., Epomacos P.I',, Crynko T.B., Paea O.B., Illecrakos W.51.

PACIIMNPEHUE BA3bI KOPPEKTHPYIOIIMX OPTAHO-MUWHEPAJIBHBIX JIJOBABOK
B TEXHOJIOI'MU KEPAM3UTOBOI'O I'PABUA

Huxudoposa 3.M., Epomacos P.I',, Crynko T.B., Cumonosa H.C., Bacuisesa M.H.

O HEKOTOPBIX VIIVUIHEHUAX CUCTEMbI OBMEHA TAHHBIMU

Huxonos A.U., Crpokos B.O., MbienkoB A.A.

OB OJIHOM ITOJIXO/E K CO3IIAHUIO KOMIUIEKCHOM MOJIEJIN ITOJIE30BATEJIS
TTEPCOHAJIBHOT'O KOMITBKOTEPA B PAMKAX CUCTEMbI KOHTPOJIA

N VITPABJIEHU A JEATEJIBHOCTBIO IT-KOMITAHWUN

Huxonos B.C.

DOGOPMUPOBATEJIb TAPMOHUYECKUX 1 UMITYJIbBCHBIX CUT'HAJIOB

C ®A30BbIM CYUTbBIBAHUEM

Huxonosa I.B.

BJIMSIHUE PACCESIHV S PASMEPOB JIOITATOK KOMITPECCOPA

HA PACCESIHUE COBCTBEHHOI YACTOTbI M3IMBHBIX KOJIEBAHHWIA

Huxamkun MLILI., Boponos JI.B., Cemenona U.B., Bosoros B.I1., T'ososkun A.1O.

OLIEHKA CHMXXEHU A VCTAJIOCTHOM ITPOYHOCTH JIOTIATOK
KOMITPECCOPA ITPU ITOBPEXXAEHWUW ITOCTOPOHHUMMU INIPEJJMETAMU
Huxamkun MLII., Jlumonosa B.M., Xamuayinna A.K.

NHOOPMAIIMOHHBIE TEXHOJIOT'M B [TPO®ECCHUOHAJIBHOM OBPA3OBAHNU
Hogrop H.I'., Yyoag E.B.

BIIMAHUE SJIEKTPOBUBPALIMOHHOI'O ITOJIA HA TEIUIOITPOBOAHOCTD
KJIEEBBIX ITPOCJIOEK B COEJJMHEHU X HA KJIESX

Hosukos A.Il., [Tonos B.M., Konjaparenko H.10.

BJIMAHUE ITYJIBCUPYIOILEI'O MAT'HUTHOI'O ITOJIA

HA TEIUIOITPOBOJAHOCTD JUCITEPCHOHAIIOJIHEHHBIX ITOJIMMEPHBIX MATEPHMAJIOB

Hosukos A.Il., ITonos B.M., Jlymuukosa E.H.

OTOBPAYKEHUE JIBYMEPHOM HEUYETKOM ®YHKIMU KAK CIIOCOB MHUKALIAN
B CUCTEME ITACCHUBHOI I'MJIPOJIOKALINU

Homoxonosa H.H., Bopoaun A.E., Cropo:xenxo /I.B.

PABPABOTKA MATEMATHYECKOI MOJIEJIM CKOPOCTH TTOJIAUM POJIMKA
TIOJUINITHUKA HA COEPOIIJIM®OBAJILHOM CTAHKE SXK-5A

Hocenko B.A., 3yeB A.B., Mopo3os A.B.
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CTATUCTUYECKUI AHAJIN3 KOHLIEHTPAIIM XJIOPA BBJIM3M 30HBI PE3AHUS
TP HIJIMPOBAHUN UMITPETHUPOBAHHBIM ABPA3VMIBHBIM MHCTPYMEHTOM
Hocenko B.A., KpyrukoBa A.A., CuabkoB A.B.

PACUET ITAPAMETPOB ITPAMOYT'OJIbHBIX IIWH C YYETOM ITOBEPXHOCTHOI'O
ODPPEKTA B YCTAHOBUBIIEMCS PEJXKMME ITPU CUHY COUJJAJIBHOM TOKE
Hocos I'B., Tpopumosuu K.A.

KPATKOCPOYHOE IMPOI'HO3MPOBAHUE HAT'PY3KU C ITIOMOLIBIO TEOPUU
HAMMEHBIINX KBAJIPATOB OITOPHBIX BEKTOPOB (LS-SVM)

Hanroka U.H., Anb-3uxepu Baxacum M.

AEKTPOMAIIMHHBINA BECKOHTAKTHBIN UMITYJIbCHBI KOMITPECCUOHHbBIN TEHEPATOP

Hocos I'.B., Kocniosa /1.10.

ITAPAMETPBI CKMH-CJIOS

MACCHUBHbBIX ®EPPOMAI'HUTHbBIX [TPOBOAHUKOB B YCTAHOBUBIIEMCS PEXXUME
TP CUHYCOUJAJIBHOM SJIEKTPOMAT'HUTHOM I10JIE

Hocog I'.B., KocuiioBa /I.10.

JMHAMMYECKA S MOJIEJIb ITPOJIOJILHOM COCTABJISIOIIEN CKOPOCTHU BETPA
Ooyxos C.I',, ILiorhukos U.A., Capcuxees E.JK.

HEKOTOPBIE OCOBEHHOCTU ®OPMUPOBAHUS ITPUTTOBEPXHOCTHOI'O CJIOs
METAJIUIOKEPAMUYECKOI'O CIUTABA ITPU DJIEKTPOHHO-ITYUYKOBOM OBJIYUEHUU
B CPEJIE I'A30B C PA3JIMYHOI SHEPIMEN NOHMU3ALIAN

Oguapenko B.E., MoxoBukoB A.A., UruarbeB A.C.

OLIEHOYHAS ®YHKIMSA M HEMPOHHAS CETb JIJIS1 [TOJIJIEPKKH ITPUHATHSA
PELUEHWI ITPY TIPUEME B BY3 HA BTOPOI U ITOCJIEJYIOIUE KYPCBI
OsuunkuH O.B., ITeixtun A.U., Emenbsnos C.I.

OBOCHOBAHUE METOJIOB PEIIEHU S 3AJIAUYM OLIEHKU YCTAJIOCTHOM
JIOJITOBEYHOCTH JIETAJIEN 1 V3JIOB ITOJABECKH ABTOMOBUJIEN

Oropoxanos C.M., 3e3t0imn /I.B., Makapos B.C., TymacoB A.B.

CO3JIAHME UCKYCCTBEHHOM HEMPOHHOM CETH J1J151 OIIPE/IEJIEHU S
ITAPOCOJIEPXKAHMSI ITAPOBOJISTHOM CMECH ITPU M3BECTHBIX JJABJIEHIH,
TEMIIEPATYPE U DHTAJIbITNUN

Opexosa E.E., Aopamos A.A., Anjipees B.B.

OB30P U AHAJIM3 COBPEMEHHbBIX THOPOPMALIMOHHBIX PEIIEHWI
ABTOMATU3AIINN ) KNUBOTHOBOJUYECKNX XO3SICTB

OpJoB A.A., Auronos JI.B.

OLIEHKA ITACCHMBHOM BE3OITACHOCTHU ABTOBYCA I10 PE3VJIETATAM
KOMITBIOTEPHOI'O MOJIEJIMPOBAHI A

OpJos JI.H., Tymacos A.B., Poros II.C., Bamypun A.C.

PACYETHBIN AHAJINA3 [TIPOYHOCTH U JEGOPMUPYEMOCTH KY30BA ABTOBYCA
Opaos JIL.H., Tymacos A.B., Barnues C.A., ®eoktucrop H.®.

METO/bI UCCJIEJOBAHUSA CTPYKTYPbI MHOI'OMEPHBIX
OKCIIEPUMEHTAJIBHBIX TAHHBIX

Ocanuas U.A., Bepectnesa O.I.

MOJIEJIMPOBAHUE HEILITATHBIX CUTYALIMI HA YJIMYHO-JIOPOXXHOM CETH
Ocbmymnn A.A., Bornanosa U.I'.,, Cunopos A.B.

OCOBEHHOCTH ®OPMUPOBAHUSI MATHUTHOM CUCTEMbI BETPOI'EHEPATOPA
MVJIETUMO/YJIbHOM BETPOSJIEKTPOCTAHILIMN

TlaBaenxo U.M.

OBECIIEUYEHUE DOOEKTUBHOMN PABOTbI MVJ]BTI/IMO]IYHBHOIZ
BETPOJJIEKTPOCTAHLUMU [TPU USMEHEHUU CKOPOCTHU BETPA 1 HAI'PY3KU
IMasaenxko U.M., Crenanos C.®., Epéaes E.T.

OCOBEHHOCTH BETPOI'EHEPATOPHOI YACTH

MVJIETUMOJYJIbHBIX BETPOJIEKTPOCTAHIIMIA

IlaBienko U.M., Crenanos C.®.

MHTEJUIEKTYAJIM3ALIMA YITPABJIEHU A ITPOJJYKTOM

B CUCTEME «ITPOU3BOJIMTEJIb - [IOTPEBUTEJIb»: POCCUMCKUE OCOBEHHOCTH

ITasaos H.B.
CTPYKTYPA M CBOMCTBA CTAJIM 30XI'CA TTOCJIE JIASEPHO-IJIASMEHHOI'O

A30THNPOBAHUA U HAHOCTPYKTYPUPOBAHU S

Magaos M.JI., Yepabinues B.B., Crenamkun A.A., Tauniaos B. /1.

AKYCTOOIITUYECKHIA KOMMYTATOP OIITUYECKUX U3MEPUTEJIbHBIX KAHAJIOB
JIABEPHBIX JJOIVIEPOBCKMX AHEMOMETPOB

ITaBaoB B.A., Bakakun I'.B., InaBubiii B.I'., Kporos C.B., Kyauxos /I.B., Paxmanos B.B., Caxdaxos O.1O.
AKTHBALMS ITUBHBIX JIPOXIKEN CMECBIO OPTAHMYECKUX KUCJIOT

TlaBaoB A.A., [Tomo3osa B.A., Ilepmsikopa JI.B., Bepemarun A.JI.

YCTPOMCTBO I U3MEPEHU S F'OJIOJIEJHOM U BETPOBOI HATPY30K

HA ITPOBOJIA U TPOCHI BO3/IVIIIHbBIX JIMHWI DJIEKTPOIIEPEIAUN

IManacenko M.B.
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METAJJIOI'PAOMYECKHI1 AHAJIM3 [TIOBEPXHOCTH CTAJIU 65T

ITOCJIE DJIEKTPOSPO3MOHHOM OBPABOTKH

ITanos J1.0., A6asiz T.P., AGpocumoBa A.A.

OKCITEPUMEHTAJIbHBIE UCCIIEJOBAHUA YJAPHOI'O PA3PYIIEHU S

BEJIHBIX CVJIbOU/IHBIX PY]]

Ilanbkos C.A., Apanacses A.W., Iloranos B.5., ®edenos M.H.

CTEH/J JIA TTPOBEIEHU I UCCJIEJOBATEJIbCKUX UCIBITAHUIA PETEHEPATOPA
JABUT'ATEJIA C BHEIHHUM ITOABOJOM TEITJIOTBI

Iankun B.A., Mosoaenos C.JI.

UCTIBITAHUSA B UACTU OTJIAIKM PEXKMMOB ITYCKA T’ EHEPATOPHOI YCTAHOBKHU
MOBMJIBHOI'O (BOPTOBOI'O) 3APS/THOI'O YCTPOMCTBA DJIEKTPUYECKHX
CHJIOBBIX YCTAHOBOK I'OPOJICKOI'O TPAHCITIOPTA

Mankun B.A.', Couxun B.1.%, Hazapos B.E.}

K BOITPOCY NOBBIIEHUA TEXHOJIOITMYECKUX U SKCITJIYATALIMOHHBIX
CBOMCTB HEKOTOPBIX KOHCTPYKIMOHHBIX CTAJIEN

Mauypun I.B.!, IlleBuenxo C.M.2, TopuikoBa T.A.2

BIIMAHUE SJUIUMIICHOCTU U DKCHUEHTPUCUTETA PE3EPBYAPA

HA TOYHOCTb ABTOMATUYECKOU BAJTAHCUPOBKU

Mamxkos E.H., Maptiome H.B., Ky3neunos U.B.

WCCJIEJIOBAHUE ABTOBAJIAHCUPA C MHOT'OPE3EPBYAPHBIM YCTPOMCTBOM
IMamxkos E.H., MapTiomes H.B., 3usikaes I'.P., Ky3nenos U.B.

NCCIEJOBAHUE DODPEKTUBHOCTU BAJTAHCUPOBKHU XXUJIKOCTHBIMU
ABTOBAJIAHCHUPYIOIIMMH YCTPOMCTBAMU

IMamxkos E.H., Maptiomes H.B., Ky3nenos U.B.

CBOWCTBA TTIEPOKCHJTHOM IEJUIIOJI03bI U3 TIIIEHUYHOM COJIOMBI

Ilen P.3., Kapernukosa H.B., Bummskosa U.A., Ilen B.P.

VNCCJIEJOBAHUE YITPABJIIEMOCTHU U VCTOMUUBOCTU CUCTEMBI
VIIPABJIEHUS CTA[LI/IEPI CUHTE3A 3TAHOJIAMWHOB

Ilenxun K.B.

I[IPUMEHEHME IITHEKOBOI'O KOHBEMEPA C OPEBPEHHBIM KOXYXOM

B KAYECTBE PABOUEI'O OPTAHA CMECUTEJIA ChIITYUYUX MATEPUAJIOB
ITerpenko C.C., Uepnenxo I.B., Anuramon K.A.

K BOITPOCY OLIEHKHM CJIOX)KHOCTU ITOCTPOEHUA 1 Bb]CTPO)IEﬁCTBVIH
MHOI'OPA3PAIHBIX TTAPAJIJIEJIBHBIX CYMMATOPOB 110 MO YJIIO

C [IOCJIEAOBATEJIBHBIM ITEPEHOCOM

IMerpenxo B.H., XKyk A.II., Ky3bmunos 10.B., Tedyepa ®.b.

xoHcTpykius CUCTEMs1 [IPEOBPA3BOBAHUA DHEPI'MU

OTPABOTABINX I'A30B JI51 KOTEHEPALIMOHHBIX SHEPI'OYCTAHOBOK
Tlerpuyenxo J.A., ITankun U.A.

MATHUTOSJIEKTPUYECKUI SOPEKT B OBJIACTA MATHUTOAKY CTUYECKOI'O
PE3OHAHCA B CTPYKTVYPE ®EPPUT-IIBE303JIEKTPUK

Merpoe P.B.!, ITerpos B.M.!, Tarapenko A.C.', Buuypun M.H.!, ITatakos A.I1.%, 3Be3qun A.K.?
OGOPMUPOBAHUE KOMIUIEKCA JAHHBIX JIJI5 CIIITP OUEHKU
[TPO®ECCUOHAJIBHOM ITPUT'OHOCTU OITEPATOPOB DPTATUYECKUX CUCTEM
Ileryxos HU.B., Baacos A.A., Kypacos I1.A.

METOJOJIOIT'MYECKHE OCHOBbBI OLIEHKU IMTPO®ITPUTOJHOCTU OITEPATOPA
OPTATUYECKUX CUCTEM

Ieryxos U.B.

OIMPEJJEJIEHUE LIEHEBOPI OYHKIWU [TPU MATEMATUYECKOM MOJEJIMPOBAHNN
JKECTKOCTH PAMHBIX KOHCTPYKLIMIA BUBPALIMOHHBIX CEITAPUPYIOIIMX MAILIMH
ITusens B.B., Ymanckas O.J1.

VYET BbICHINX TAPMOHUK ITP1 UCCJIEJOBAHNI [LI/IHAMI/ILIECKOPI YCTOMYUBOCTU
V3JIOB DJIEKTPODHEPTETUYECKUX CUCTEM C ACUHXPOHHOM HATPY3KOM
IlnankoB A.A.

MOJEJIMPOBAHUE HECUHYCOUJAJIbHBIX PEXXUMOB CUCTEM
SJIEKTPOCHABXEHMS C YYETOM HAT'PEBA TOKOBE/YIIIMX YACTE

IlnankoB A.A.', Ocunos /JI.C.!, Byrpeesa A.E.%, loarux H.H.!, Epemun E.H.!

TEPCITEKTHUBHBIE TPAHCIIOPTHBIE CPEJICTBA TEKYIIEI'O COAEPXXAHU A
JKEJIEBHO/IOPOXXHOI'O ITYTU

IlnaronoB A.A., [lnatonoBa M.A., Kucenésa H.H.

JIETKOBBIE ABTOMOBUWJIN-BHEJJOPOXKHUKN HA KOMBMHWPOBAHHOM XOAY
Ilnaronos A.A., Kucenésa H.H.

METO/] CJIABOCBS3AHHbBIX BH?}HEC-KOMMYHHKAL{HVI

B TOMOTI'EHHbBIX UTHO®OPMAILIMOHHbIX CUCTEMAX

Ilnaronos O.I.

MHHOBAIIMOHHBIE KOJIECHBIE MAIIIWMHBI JIJIST OBCITY KUBAHMS JKEJIE3HOAOPOYKHOI O ITYTU

IlnaronoBa MLA., [LiaTonoB A.A.
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NCCIEJOBAHUE MEXAHU3MOB ITPOBOANMMOCTHU

KOMITO3ULITMOHHBIX HAHOMATEPHUAJIOB HA OCHOBE

MHOTOCJIOMHBIX TUIEHOYHBIX CTPYKTYP TA205/TIO2

ILnoruuxos B.B., /Ipo3noBekuii A.B., lnmmakosa IA.

CIIABOCTPYKTYPUPOBAHHBIE BA3bI IAHHBIX

B I'MBPUJIHOM OBJIAYHOV MHOPACTPYKTYPE

ILnyxuunk E.B., Hukyabsues E.B.

HEYETKHI BbIBOJ BOSMOXHBIX ITOBPEX/IEHWIA JIEPEBBLEB ITPH TTOBAJIE
Io6eauncknii B.B., lepu J.®., Paokosa H.B.

METOJIUKA PACUETA ITPOCTPAHCTBEHHOTI'O TTIOJIOXKEHU ST CTBOJIA CKBAYUWHBI 5T
HA AHTAPKTUUYECKOM CTAHIIUU «BOCTOK»

IMonoask A.B.

METOJ MATEMATHUYECKOI'O MOJEJIMPOBAHUSA MATHUTHOI'O ITOTOKA

B BAJIE 1 TOPLUEBOM HIUTE 2JIEKTPUYECKUX MAILINH

Mommyxk B.H., JIusicopa O.B.

KOMIIBIOTEPHOE MOJIEJIMPOBAHUE JIEKTPUYECKUX ITOJIE AJTIOMUHUEBBIX
SJIEKTPOJIM3EPOB C YIJTIEPOJIHBIMU BCTABKAMU B MEXO3JIEKTPOJHOM 3A30PE
IMoasikos I1.B., Koryp B./1., ITonos ¥O.H., OcTpoBcknii H.B.

[TPOI'HO3MPOBAHMUE DJIEKTPOITIOTPEBJIEHN A HA OCHOBE METOA OITOPHBIX BEKTOPOB
C UCIIOJIB30OBAHMEM 2BOJJIFOMOHHBIX AJITOPUTMOB OITTUMU3ALIN

Moasxos H./L., Ilpuxoasko U.A., Ban E¢sn

ITPOEKTHUPOBAHMUE ITPO®UIIA JOJIBEXXKHOI'O UHCTPYMEHTA

JUISI ®OPMHUPOBAHMU S [TPODMIIBHBIX OTBEPCTUI

Ionkparos I1.A., Bap6otsko A.U., Pazymos M.C., Dnaasimkun A.O.

NCCJIIEJOBAHUE KUHETUKW 1 MEXAHU3MA KATITUJIJIAPHOI'O BJIATOOEMEHA
TP @OPMUPOBAHUUN 'PAHVYJI BBLICTPOPACTBOPUMBIX HAITUTKOB

Ionos A.M., lousi I.B., Tuxonos H.B., Bepesuna U.10., Muxaiinoa H.A., MakkoBeeB M.A.
NCCJIIEJOBAHUE KUHETUKW 1 MEXAHU3MA KATTUJIJIAPHOI'O BJIATOOEMEHA
TP @OPMUPOBAHUUN 'PAHVYJI BBLICTPOPACTBOPUMBIX HAITUTKOB

ITonos A.M., lous: /I.B., Tuxonos H.B., Bepe3una U.1O., MuxaiiiioBa H.A., MakkoBeeB M.A.
BbIYMCJIEHME [TOKA3ATEJIbBHOM ®YHKILIMU HA TUIMC

Tlonos C.J1., Onaguuii 0.®.

K BOITPOCY O TEPMOPET'YJIMPOBAHIHM B PASBEMHbBIX

MAJIOHATPYXEHHBIX COEJUHEHUAX U3 PASBHOPOHBIX METAJIJIOB

TTonos B.M., Epun O.JI., Jlymuukosa E.H.
BIIMAHUE MATHUTOYJIBTPA3BBYKOBOI'O I10OJIS1 HA KAYUECTBO KJIEEBBIX

COEJIMHEHUI M3 JIPEBECUHBI

IMonoB B.M., Jlatbiaun A.B., Mo3rosoii H.B., FOquu P.B.

SKCIEPMMEHTAJIBHOE OIIPE/IEJIEHUE 3ABUCUMOCTH VJIEJIbHOM
SJIEKTPOITPOBOHOCTHU COKOB OT KOHLIEHTPALTMUN

Ionos A.M., Tuxonos H.B., Tu HU.H., Maxk ML.A.

ITPOLECC OIITUMU3ALNU B CJIOXKHBIX TEXHUYECKUX CUCTEMAX

1 VITPABJIEHVU MU

Ilomoea O.b., ITonoe B.K., Kinwuko B.U.

TTOJIYUEHUE KOPHSA BUHAPHOI'O JIEPEBA CUCTEMbBI BOITPOCOB 11 OTBETOB
Ilonona O.B., IlonoB b.K., Kiaouko B.U.

TTOCTPOEHUE MOJEJIN JAHHBIX C IPUMEHEHUEM TEH30PHOU METO/0JIOT
ITonosa H.A.

ITPOBJIEMA COKPAILIEHNV I BPEMEHU BEIBOPA METOOB YIIPABJIEHU S
BOJIbIIMMU CUCTEMAMMU (BC)

Ilonosa O.b., Ilonos b.K., Kiawuko B.U.

NCCIIEJOBAHMUE ITPOLECCA ABWXEHMA TPOAYKTOB I'OPEHU A

OT ITO/I3EMHOI'O TTOXAPA K ITOBEPXHOCTHU

Iloproaa B.A.

HUCIIOJIb30BAHUE NCKYCCTBEHHBIX HEMPOHHBIX CETEMN

JJ1s1 PELHEHM A TTPUKJTAJIHBIX DKOJIOTMYECKUX 3AJIAY

Horsumubina E.H., lunuucknii JI.B., Cyrak E.B.

[TPUMEHEHUE MATEPUAJIOB IMCTAHILIMOHHOI'O 30HANPOBAHN A

1PN CO3JAHUN OPTO®OTOITNTAHOB HA TTIPUMEPE KAMEHCKOT'O PAMIOHA
IEH3EHCKOM OBJIACTU

IIpecusikos B.B., Tiokaenxosa E.II., [Iponuna M.O.

NCCJIIEJJOBAHUE CI'OPAHM S BOJJOPOIO-BO3AYIIIHBIX CMECEN

Ipuxonbkos K.B., Bacrpakos A.M., Caskun A.H., ABierok O.A., Kpoxaies A.B.

AHAJIN3 JE®@OPMUPYEMOCTU OCHOBAHU S, CJIOXKEHHOI'O CJIABBIMU
TJIMHUCTBIMU TPYHTAMU, B 3BABUCHUMOCTHU OT PACIIPEAEJIEHN A ):[ABJ'IEHI/IIZ
I10 IMIOAOILIBE ®YHJAMEHTA

TIpono3un S1.A., Kucenes H.1IO.
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10

OITbIT COBMECTHOI'O ITPUMEHEHM S UHBEKILIMOHHBIX CBAI 1 KECCOHA
[P VCTPOMCTBE MOA3EMHOI'O DTAXA 3JAHNSI UICTOPUKO-KYJIETYPHOI'O
HACJIEZIMA B T. TOBOJIBCKE

IIpono3un S1.A., Meabuukos P.B., 3a3yas 10.B., Crenanos M.A.

PACUETHOE OBOCHOBAHME CTEIIEH1

HEPABHOMEPHOCTHU HATPYXKEHU S B LHEJISAX

CHIDKEHUS [TY BUHBI CXKUMAEMOI TOJIILM

TIpono3un S1.A., Bapronomeii JI.A., Cokoaos B.I., Orpacnosa E.C.

OKCITEPUMEHTAJIBHOE OIMPEJEJIEHUE JE®@OPMALIM MATEPUAJIA

TP CBOBOJHOM PE3AHUU

TIpockokor A.B., Ilnarynos A.b.

O HEITAPAMETPUYECKOM JIBYXKOHTYPHOM VYIIPABJIEHNU JIMHEMHBIMU
JMHAMWYECKUMU CUCTEMAMM M HACTPOMKE [TAPAMETPOB THUITOBBIX
PEI'VJISTOPOB C MCIIOJIb30BAHUEM HEITAPAMETPUYECKOM MOJIEJIN JIJIC
Iynkos A.H., Teiremesa H.®., Ilapes P.1O., YUy6apos A.B., IllecrepueBa O.B.

PACUET KUHEMATUYECKUX XAPAKTEPUCTUK MAHUITYJIATOPA

[P HEU3MEHHOM VYTJIE MEX/Y CTPEJIOIN U PYKOSIThIO

Paesckasn JI.T,, llIgen A.B., Jlaxue ®.®., Auxyaunon JI.T.

AHAJIN3 CYIECTBYIOIIUX METOAOB OLIEHKN 3®OEKTUBHOCTU
MHO®OPMALIMOHHBIX TEXHOJIOI'MH /151 OBJIAYHBIX UT-CEPBUCOB
Pazymuukos C.B.

UCIIBITAHUS TTOJ3EMHBIX TPYBOITPOBOJIOB HA BO3JIEMCTBHME PASJIMYHBIX
BUJ10B TPAHCIIOPTHBIX HAT'PY30K

Pakurtun B.A., HBamenko 10.A., Cadypos B.®.

METOJIMKA MOJIEJIMPOBAHU S U OITEPATUBHOI OLIEHKH KAYECTBA
®OYHKIMOHUPOBAHUS YCUJINTEJIEN HU3KOM YACTOTHI B TEXHOJIOTMYECKOM
TTPOIUECCE MOHUTOPUHTA PA)IHOSHEKTPOHHOﬁ OBCTAHOBKHM

Paxos B.U., CostoBbeB A.M.

MATEMATUYECKAS MOJIEJIb 3A1AY1 BBIBOPA PALIMOHAJIBHBIX MAPIIIPYTOB
B CUCTEME YIIPABJIEHUS TPAHCITOPTHPOBKYM FOTOBOI MMPOAYKIINU
Paccagnuxosa E.}O.!, Koxanunkos JI.A.?

OBOCHOBAHWS APXUTEKTYPbLI THOOPMAILIMOHHON CUCTEMBI
AJIMUHUCTPAILIMN CEJIbCKOI'O MYHULIUITAJIBHOI'O OBPABOBAHI A

Paxuméoes X.2K.

NCCIIEJOBAHUE HAIIPSDKEHHO-IE@OPMHUPOBAHHOI'O COCTOSIHUSA BAJIOK
C KOMBUHMPOBAHHLBIM APMHNPOBAHUEM

Paxmonos A.Jl.

COBEPIIEHCTBOBAHME TEXHOJIOI'MU OBCIIY>XXUBAHWS CUCTEMBI
CMA3KU JIBUTATEJIEI

Penpees I.B., Cupsik A.C.

CUCTEMA INIOAAEPXXKHU [MPUHATUA PEILTEHW A ITPY1 UHBECTHUPOBAHUN
CPEACTB ITIEHCHUOHHbIX HAKOITJIEHUI

Pexynpans O.1.

MHTEJUIEKTYAJIbBHASI MOJIEJIb OLIEHUBAHUM S U ITPOI'HO3MPOBAHUM A
TEXHUYECKOI'O COCTOSIHUSI CTAPTOBBIX KOMITJIEKCOB

KOCMUYECKOI'O HABHAYEHU

Pemernuxos /I.B., Tpynos A.B.

TPAHC(DOPMATOPHO-I/IH}IYKTOPHHﬁ KOMIUIEKC

C [NIOCJIIEAOBATEJIbHBIM BKIIFOYUEHUEM KOH/IEHCATOPA B LIEIIb HAT'PY3KU
Porunckasn JI.3., Fopoynos A.C.

BJIMSIHUE OCOBEHHOCTEM TTPOLIECCA OITPOKHMIbIBAHMA ABTOBYCA

HA JE©OPMALINN KY30BA

Poros I1.C., Opuios JI.H., 3eaenos M.IO., llla6pos P.H.

MATEMATUYECKOE MOJIEJIMPOBAHUE PABOThI KAMEPHOI'O HACOCA
Ponuonos I'A.,byxmupos B.B.

PA3BPABOTKA CTPYKTYPBI [IOKA3ATEJIEN KAUECTBA OJIEXK/IbI

JIIA 3AHSTUI SKCTPEMAJIbHBIMH BUJIAMMU CIIOPTA

Poszanosa E.A.', Mockaaenko H.I'2, Homokonosa H.H.!

TEOPETUYECKUE OCHOBBI BOCCTAHOBJIEHU A I[TOABMXXHOI'O COIIPSAKEHU A
KAK TPUBOJIOTUYECKOM CUCTEMBI

Pomanos /1.B.

OIIPEJEJIEHUE YV CJIOBUIA MOJIEJIMPOBAHM S TPUBOTEXHUYECKUX ITPOLIECCOB
COIIPSIKEHN S TUTTA «BAJT — BTVJIKA» HA MAIIWHE TPEHUS CMT-1

Pomanos /1.B.

CPABHUTEJILHBIN OB30P U OLIEHKA YOOEKTUBHOCTH BO3JIY XOHE3ABUCHMBbIX
OHEPIETUYECKUX YCTAHOBOK PA3JIMYHbBIX KOHCTPYKL{I/IPI

Pomanos A./l., YUepnbimos E.A., Pomanosa E.A.
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KOMIIBIOTEPHA I JIMATHOCTUKA UIHEMNWU HA OCHOBE UJEHTUDUKALINN
JIOKAJIbHO DKCTPEMAJIbHBIX OCOBEHHOCTEM JIEKTPOKAPIUOI PAMM

Pomm S1.E., Coxosio U.H.

UJIEHTUOUKALIMS TPEH/IA Y KOHOUT'YPALIMIA PA3BBOPOTA BAJIFOTHOI'O PEIHKA
FOREX HA OCHOBE AJITOPUTMOB COPTUPOBKHM

C [IPUMEHEHUEM KOPPEJIALIMOHHOI'O AHAJIU3A

Pomm S1.E., Tpenkenmy A.H.

MO/IEJIb CUCTEMBI CUTYALIMOHHOI'O YIIPABJIEHUA TMBKVMU JIMHUAMU
DJIEKTPOITEPEJAUYM B HOPMAJIBHBIX PEXXUMAX PABOThI

Pomonun A.B., Jleiisroasa /1.10.

METOJNKA OPTAHU3ALIMU U YIIPABJIEHUA UT-AYTCOPCHUHI'OM

Poccuniicknii E.A., Mypbirun A.B., E¢umon C.H.

KOHKYPC «HA COUCKAHUE ITPEMHU I'YBEPHATOPA TTEH3EHCKOM

OBJIACTHU I1O YITPABJIEHUIO KAYMECTBOM» KAK MHCTPYMEHT PA3BUTIS OPTAHU3 AN
Pynaxosckas I A.

PACUET MHXXEKTOPA JJIA ITPUTOTOBJIEHU S COPTUPOBKU B [TPOU3BOACTBE BOJKIM
Py3anos C.P.

METO/IMKA OIIPEAEJIEHU S OCEBOM JXECTKOCTH KOCTHOI'O PETEHEPATA
Pycakos C.A., Myxa 10.I1.

MATEMATUYECKOE MOJEJIMPOBAHUE ITPOLIECCOB CXKUTAHU A TOIVIMBA

B INEPCIIEKTUBHBIX I'TY TIPY BLICOKOU TEMITEPATYPE

Caguenko M.C., Kaanii B.A., bBesiios C.A.

UCCIEIOBAHUE CETU XPAHEHUS JIAHHBIX, TIOCTPOEHHOI

C VCIIOJIL30OBAHMEM ITPOI'PAMMHO-KOH®UT'YPUPYEMBIX CETE OPENFLOW
Capnos O.J1., Baacos /I.B., I'pynunun B.A., Kaupkanos A.b., Comc JI.H., Tutos B.B.,

Xopyxnukos C.J., Uyrpees /I.A., lllesean A.E., llIkpeden A.E.

MATEMATUYECKASA MOJIEJIb PEAKTOPA-CMECUTEJIA CTAJUN CUHTE3A
STAHOJIAMMHOB

Caxun C.I'., Ilenxun K.B.

BJIMSIHUE JIMTUEBBIX M HATPUEBBIX JIEKTPOJIMTOB HA YCTOMYMBOCTh
TPAJULIMOHHBIX U MOANDOULIMPOBAHHBIX ®YTEPOBOUHbBIX MATEPMAJIOB
Caabkosa E.A., ly6osa U.B.

OKOJIOITMYECKAS OIITUMU3ALNSA NCITOJIbB3OBAHM S 3EMEJIBHBIX PECYPCOB
B YCJIOBUSIX DKOJIOT'MYECKUX U TEXHOI'EHHBIX ABAPHIA

Canrapkuena C.A.', Crenbknna M.IL.2

BIIMAHUE XECTKOCTU U TEOMETPUYECKUX ITAPAMETPOB LUITMHJAEJIBHOI'O Y3JIA
[TMHOJIA HA TOYHOCTb PACTAYUMBAHMS COOCHBIX OTBEPCTHIA

Canunncknii B.A., Pa6osa K.JI., [lnatonosa 10.H., Ocaguenxo E.H.

KOMIUIEKCHAS OLIEHKA BJIIMAHUA AMHAMUWYECKNX XAPAKTEPUCTUK
ABTOTPAHCIIOPTHOI'O [TOTOKA HA YPOBEHbD 3AT'PA3HEHU A

OKPY)KA}OH_[Eﬁ CPEJIbI TOPOJIA

Cannuk A.O., Eropos A.JL., Yepnsikos E.H., Yepusikoa O.0.

BIIMAHUE AHU3OTPOITHBIX XAPAKTEPUCTUK JIECA HA PACITPOCTPAHEHUE
PAJIMOYACTOTHOI'O CUT'HAJIA RFID-METKI

Cannukos C.II., Cepedpennnxos M.10O., Cepkos ILA.

CUCTEMA ABTOMATU3NPOBAHHOI'O HABEJIEHU A

PABOYEN I'OJIOBKU MAHMUITYJISITOPA HA JEPEBO

Cannukos C.I1., Cepxos IL.A., Illunuios B.B.

PASPABOTKA YMCJIEHHBIX METOJIOB PACUETA ITOKPBITHI ITPECCOBBIX
BAJIOB BYMAT'OJIEJTIATEJIbHBIX MAIIIWH C YYETOM KPAEBOI'O D®DEKTA
Cannukos A.A., Koposies A.B.

YUCJIIEHHOE MOJEJIMPOBAHUE PACCEMBAHN S BUOI'A3A C ITOJIMTTOHOB THO

U 10 HA OCHOBE PEILIEHU S YPABHEHUIA JNDDY3NN 1 HABBE-CTOKCA

Cayn A.B.

TTOI'PEIHHOCTDH OLEHKN YACTOT 'EHEPATOPOB B HECTALIMOHAPHOM CJIVUAE
TP UCITOJIB3OBAHUN CTATUCTUYECKOI'O METOJA CTABUJIM3ALIM YACTOT
Cadapbsn O.A.

OCAXJIEHME HAHOCTPYKTYP OKCHUJA IUHKA

BO ®TOPITOJIMMEPHVYIO MATPULTY TA3B0CTPYIHBIM METOJ0OM

Cadonos A.HU., Augpees M.H., Illnmkun A.B.

IMPUMEHEHUE METO/JIA KOCBEHHOI'O OITPEJAEJIEHV ST BEBEP-AMITEPHBIX
XAPAKTEPUCTUK B ABTOMATH3MPOBAHHOI CUCTEME BECCEHCOPHOM
JUATHOCTUKU DJIIEKTPOMATHUTHBIX MEXAHU3MOB

CaxapoBa A.A., lllupokos K.M., fluBapés C.I'.

K BOITPOCY KPATKOCPOYHOI'O [TPOI'HO3MPOBAHUSA SJIEKTPUYECKUX HATPY30K
C INIPUMEHEHMEM HEUETKUX HEMPOHHBIX CETEM

Caxuno E.IN., Ipsiuenxo P.A., Pemernsik M.I., Kanyctuun K.10.
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METO/JUKA OLIEHKU D®DPEKTUBHOCTU UCITOJIb3OBAHUM A TOPMO3HbBIX KOJIOAOK

JUIS YBEJIMUEHU A TAT'OBBIX BO3MOXHOCTEM BYKCHUPOBIIIMKA,

OBOPY/IOBAHHOI'O CTAPTOBbBIM VCTPOUCTBOM

Casnun U.B., Beankanos A.B. 144
NCCIEJOBAHUWE MYJIbBTU®EPPONIHBIX MHOT'OCJIOMHBIX CTPYKTYP

HA OCHOBE ITJIEHOK ®EPPUTOB U CETHETODJIEKTPUKOB

CemenoB A.A.!, lenpik A.W.!, Beasiekuii ILYO.!, Yerunos A.B.', Hukurun A.A.!, MbuisHukos W.JL!,

Hsanos M.C.2, ®upcosa H.FO.2, ®etncos JL.IO.%, KynpsiBues A.B. 145
K BOITPOCY O MATEMATHUYECKOM OIIMCAHWU ITOTEPH

B CTAJIN QHEKTPO,Z[BI/ITATEHEP'I ITEPEMEHHOI'O TOKA

Cempbikuna U.10. 145
CTPYKTYVYPA IIJIEHOK CBMIID ITOCJIE OBJIYVUEHU A

YCKOPEHHBIMU TAXEJIBIMA NOHAMMU

CenaroB @.C., CenaroBa C.H., lopmenkos M.B., Yepabinues B.B. 146
CTPYKTVYPA ITOPUCTBIX KOMITO3ULIMOHHBIX MATEPUAJIOB

HA OCHOBE ITOJIMT'MIPOKCUBY TUPATA J1JIs TKAHEBOW UHXXEHEPUU

CenaroB @.C., Yepasinues B.B., CenatoBa C.H. 146
METO/UKA IMTPOEKTUPOBAHUA I'T/I HA OCHOBE AHAJIM3A TPEBOBAHUI

K YCJIOBUSAM PABOThI

Centomkun H.C., 3bipsinoB A.B., Konnprex A.B., Cyaranos P.d. 147
METO/IbI IOCTPOEHUA COLUIMOCEMAHTUYECKUX CETEN 3HAHUIA

Ceprees H.E., Lleabix A.A. 147
DJIEKTPOSKCTPAKIIM A CBUHIIA N3 CBUHIIOBO-®OCOOHATHOI'O PACTBOPA

Ceprees B.A., Cepreesa 10.®., luisimoa H.P. 148

TTPOI'PAMMA PALIMOHAJIBHOI'O KOMITJIEKTOBAHWA CAJIK

CJIsIbOB METO}IHqECKOﬁ HAT'PEBATEJILHOM [TEUU

Cepnoounues FO.I1., Kyxruk M.IL., Makapos A.M., Kyaauo K.®. 148
PAIIMOHAJIBHOE ITPUMEHEHUE BYPOBbBIX YCTAHOBOK KAK CITOCOb

TIOBBIIIEHU S DODOEKTUBHOCTU CTPOUTEJIBCTBA HEDTAHBIX CKBAXXWH

Cepnoounues F0.IL!, lImenes B.A.%, Buub B.T.! 149
JANATHOCTUKA COCTOSHUA TPAHCIIOPTHOM MH®PACTPYKTYPhI

C HCIIOJIB30BAHUEM HEMPOHHBIX CETEHN

Cuaopos A.B., Muxees C.B., Ocomymnn A.A. 149
MEXAHO-TEPMHNYECKA 1 OBPABOTKA KOHTPVKL[I/IOHHOﬁ

HH3KOYTJTEPO}IHCTOI>T CTAJIN 0912C

Cmupnos A.U.2 Mepues A.C.', Manos /1.0.!, Cumonos I0.H.! 150
MOJIEJIMPOBAHUE PABOTHI Z[BI/IFATEHBHOPII YCTAHOBKH KOCMMNYECKOI'O

ATIITAPATA TTPU HABEMHBIX UCTIBITAHUSX

Cunnukuii JI.E., Mypbirun A.B. 151
HEWPOSKCIIEPTHBIN AJITOPUTM TTOCJIIEAOBATEJIBHOT'O OBHAPYXEHW

U UCKJIFOYEHUS [TOCTOPOHHUX BBIBPOCOB U3 CTATUCTUYECKON

MHO®OPMALIMU ITPU ITIOCTPOEHUN HEMPOCETEBBIX

MATEMATHUYECKUX MOI[E.HEPI

Cuuunasa 3.1. 151
OCOBEHHOCTHU PACIIAJJIA TTEPEOXJIAXKIEHHOT'O AYCTEHUTA

B CTAJIN 10X9B2M®EP B YCJIOBUAX HEITPEPBIBHOI'O OXJTAXK/IEHW S

Cropo6orarsix B.H.!, IllenxoBa U.A.', Koznos II.A.!, Beauxor C.B.%, Kuiskos A.FO.2 152
KOMIIJIEKCHA S OLIEHKA HAJIEXKHOCTU

JIECO3AT'OTOBUTEJIbHBIX MAIIINH

Ckpbinankos A.B.!, Konppamosa E.B.!, Bypmucrposa O.H.2, SIkosies K.A.! 152
AHAJIN3 TATOBO-AMHAMUNYECKNX KAYECTB TPAKTOPOB
Cxpsbinaukos A.B., Konapamosa E.B., Cksopuosa T.B., Tokapes /L.E., Jlo6anos 10.B. 153

OIITUMU3ALIMOHHA I TEXHUKO-3KOHOMMWYECKA I MOJIEJIb PEAJIM3 AL

TTPUPOJOOXPAHHBIX MEPOITPUSITUN

Cxpbinnukos A.B., Konapamosa E.B. 154
K BOITPOCY MHTEHCU®UKAILIMHA ITPOLIECCOB TUT'POTEPMUYECKOU OBPABOTKH

HATYPAJIbHBIX [TOJIMMEPHBIX MATEPUAJIOB JIETKOM [IPOMBIIIJIEHHOCTU

Cwmupnos B.B., Jlapuna JI.B., Yepynosa U.B., Kosiecuuk C.A., Kusizepa C.B., Credanosa E.B.,

Crenbkuna M.IL., Casun B.C., Cupora E.H., l'aayso F0.A. 154
METOJUKA ITPOBEJJEHM A BXOAHOI'O KOHTPOJISI KAUECTBA

3AITACHBIX YACTE HA NPEANPUATUAX CUCTEMBI ABTOTEXOBCITY > KUBAHUW A

CmupHoB A.A., Jlenncos U.B. 155
BJIMAHUE PET'YJIMPOBKU ITPUBOJIA HA PABOTY PEI'VIIAITOPA TOPMO3HbBIX CUJT

Cmupnos J.H., Knpuaios A.T., Hyxauun P.B. 155
NCCIHEJJOBAHUE U3HOCA DJIEMEHTOB KOHCTPYKLMU PEI'VJISITOPA

TOPMO3HbBIX CUJT

Cmupnos JI.H. 156



O BHEJIPEHWUU CTAHZIAPTA ISO/TS 16949:2009

CmupHOB A.A.

MATEMATUYECKA S MOJIEJIb CMEIINBAHNM S ChIITYUUX MATEPUAJIOB

B JIOITACTHBIX CMECUTEJIAX

Cwmosmn J1.0O., Igmun O.B., Ilepunn B.®.

OCHOBHBIE ACITEKTbI ABTOMATU3AILINU JESTEJIBHOCTU
TPAHCITIOPTHBIX OFBEKTOB

Coxoaos C.C.

PACYET U OIITUMU3ALIMS PABOYNX TTAPAMETPOB AMOUBUNHON
TPAHCITOPTHOM MAILIMHbBI C ADPOJIMHAMUYECKUM JIBUXKUTEJIEM
Coxonos I'M., Kupkun C.®., Koporkos IL.A.

OLIEHKA TEXHUYECKOI'O COCTOSIHU S 1 HAAEXXKHOCTU CTPOUTEJIbHBIX
KOHCTPYKIM1 HA OCHOBE BEPOSITHOCTHBIX METO/IOB
TEXHUYECKOM JUATHOCTUKN

CoxkoioB B.A.

CTPYKTYPA VCTPOVCTBA OLIEHKH KAYUECTBA ®YHKI[MOHUPOBAHM S
YCHUJIMTEJIEN HU3KOM YACTOTBI B TEXHOJIOTMYECKOM ITPOLIECCE
MOHUTOPUHTA PA}J;I/IOB.HEKTPOHHOIZ OBCTAHOBKU

CoaoBbeB A.M.

NCCIIEJOBAHMUE ITPOLECCA CBAPKHM B CPEAE 3ALIUTHBIX 'A30B

C HMU3KOYACTOTHOM MOAVJISILUEN CBAPOUYHOI'O TOKA

Coaoackuii C.A., I'opaios J1.C.

[TPOT'PAMMHBIN AJITOPUTM ®YHKIIMOHUPOBAHUS TEXHOJIOTMYECKOI'O
ATPEIATA I_[BETHOI;I METAJUIYPT N

Coaonko U.B., Kupsikoa O.B., Jlanuna JI.A., Kanyctuna C.B., I'pous JI.H.

CPABHUTEJIBHA A OUEHKA BAPUAHTOB PEHIEHUW S [TPOBJIEMbI ITAPHUKOBBIX
T'A30B B DHEPT'ETUKE

Cocuuna E.H., Macseesa O.B., [Tauypun I.B.

OKOJIOI'MYECKA S OLIEHKA TTPOLIECCA ITPOMN3BO/ICTBA
BO30OBHOBJISIEMbIX UCTOYHUKOB SHEPT I

Cocuuna E.H., Macieesa O.B., [Tauypun I.B., Kpiokos E.B.

TEOPETUYECKMUE TTOJIOKEHUA U3JIVUEHW A IHYMA [TWJIBHBIM JIMCKOM
TP PEBAHUU JIPEBECHHbI

Crapxunckuii B.H., 3aBbsiiioB A.10., CoBuna C.B.

BJIMSIHUE YCJIOBUI PE3AHMSI JIPEBECUHBI HA ITYMOBBIE XAPAKTEPUCTUKH
JEPEBOOBPABATBIBAIOIINX CTAHKOB

Crapxunckuii B.H., 3aBbsiiioB A.10., CoBuna C.B.

HUCIIOIIB30BAHUE METO/ZIOB OLIEHKH BO3JIEMCTBUSI HA OKPYKAIOILYIO
CPELY ITIPU BBIBOPE INEPCIIEKTUBHOI'O CITOCOBA OBPAILIEHN A

C OTXOAAMMU IMTPOU3BOJACTBA U ITOTPEBJIEHW A

Crapocruna B.1O., Ynanosa O.B.

SKOJIOTMYECKOE PAMOHUPOBAHUE J1J151 COBEPILIEHCTBOBAHU S CUCTEMBbI
SAIUTHI YEJIOBEKA B YCJIOBUAX JIMKBUJALIMN YC

Cracenbko E.A., MepkyJioa A.B.

OUYMCTKA KEJIESBHOH PYJbI OT [IPUMECEN KAJIbLIUSI U MATHU A

ITPU EE UBMEJIBMEHNU

Cracp H.®.

OUYMCTKA KEJIESBHOH PYJbI OT [IPUMECEN KAJIbLIUSI U MATHU A

Cracy H.®.

METOJNKA MOJIEJIMPOBAHW S BOJIHBI [TPOPBIBA JUUIA TTPEJIOTBPALLIEHM A
BO3MOXHOT'O YIHIEPEA, BLI3BBAHHOI'O 3ATOIVIEHUEM 3EMEJIb

B PE3VJIBTATE OBPYIIEHUW A TTJIOTUHbI

Crenanos K.A.

MHTETPUPOBAHHAS ITPOI'PAMMHA S BUBJIMOTEKA 1J151 ObPABOTKI
MEJULIMHCKUX 1 TPOMBILIJIEHHBIX CHUMKOB

Crenanos /I.H., Tumenko U.II.

PASPABOTKA U MUCCJIEJJOBAHUE MATEMATUYECKOI MOJEJIN
DJIEKTPOMAI'HUTHBIX I[MTPOLIECCOB B PA/IMAJIBHBIX

AKTUBHBIX MATHUTHBIX ITOALLINITHUKAX

Cronkasn A.JI.

BIIMAHUE IMTPOLECCA TOPMOXEHW S HA HAIIPSIDKEHHOE COCTOSHUE
METAJIJIOKOHCTPYKILIMM KO3JIOBOI'O KPAHA

Crpeasnos C.B., Perkukos B.A., Xapiamos ILB.

MOJIEJI OLIEHKH HAJTEXKHOCTH MOJYJIbHBIX CTPYKTYP N-BAPUAHTHBIX
ITPOTPAMMHBIX CUCTEM JJOCTVIIA K IHNPOKOITOJIOCHBIM
MYHBTHMEHHﬁHBIM YCIIYTAM

Crynuna A.A., Measep M.U., Hypraieesa F0.A., 3o;10Trapes A.B., Bepxopyoos A.U.
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Ob UCCJIEJOBAHNU PEXXUMOB HAI'PYXKEHW S TPAHCMUCCHU JIETKOI'O
KOMMEPYECKOI'O ABTOMOBWJIA B OITPEJIEJIEHHBIX YCIIOBUAX OKCITJIYATALIMN
Cysopos MLA., Ky3emun H.A.

PA3PABOTKA TTPOI'PAMMbBI PACUETA IMCKOHTUPOBAHHBIX U3JIEPXKEK

JUTS ITIPOEKTUPOBAHUS TOPOICKUX, CEJIbCKUX M ITPOMBIIIIEHHBIX CETE
Cysoposa UL.A.

MOJEJIMPOBAHUE 3AKPYUYEHHbBIX TYPBVYJIEHTHBIX TA3OAMCIIEPCHBIX IIOTOKOB
Cyrak E.B.}, Cyrak A.B.

MOJEJIMPOBAHUE TYPBYJIEHTHBIX 3AKPYUEHHbBIX [TIOTOKOB

Cyrak E.B.!, Cyrak A.B.?

TTOJIYYEHME COJIEM ABCOPBIIMEN KOMITOHEHTOB M3 OTXOJIAIINX TA30B
Cyposeruna T.10., Hukanapos M.H!., Hukanapos U.C.

BJIUSIHUE [TAPAMETPOB I'PE®EPA HA COIIPOTUBJIEHUE BHEJIPEHUIO

B CMEP3IINNCS ®JIOTAIIMOHHBIN KOJTYEJIAH

Cyposeruna T.10., Hukanapos U.C., lllypamos A.J.

PABPABOTKA AKKYMYVYJISITOPA DHEPI'MU PACKPBITU S YEIKOCTEN I'PEH®EPA
ITPU MEPEI'PY3KE CMEP3HIEI'OCS ®JIOTALIMOHHOI'O KOJIYEJJAHA

Cyposeruna T.10., Hukanapos U.C., lllypamos A.J.

[IPEITY CKOBOM JXUIKOCTHbIM [IOJJOT PEBATEJIb JIM3EIbHbBIX JIBUTATEJIEM
HA BA3E ITYCKOBOI'O ABUT'ATEJIA TTA-10Y

Cripbaxos A.Il., Kopuyranosa M.A.

OBOCHOBAHUE ITPUMEHEHUS VIIPYTUX JIEMEHTOB B KOHCTPYKILIMU
MEXAHHW3MA TIEPEJIBIKKH IIIUTOBOU CTPYTOBOI CEKIIN
MEXAHWU3UPOBAHHOM KPEITM C OCHOBAHUEM KATAMAPAHHOI'O TUTIA

Copicoes H.W.!, Typyk 10.B.2

PA3PABOTKA U MICCJIEJIOBAHUE KAMEPHOI'O 3AXBATHOI'O YCTPOMCTBA

JJ1s1 TPAHCTIOPTUPOBAHU A HEXECTKHNX I/I3}IEJ’H/HZ C BHYTPEHHEM [TOJIOCTBIO
CpoicoeB C.H., Hukutuun P.A.

TEOPETMYECKHE OCHOBBI U PE3VJIBTATBI OKCITEPUMEHTAJIbHBIX
I/ICCHE}IOBAHI/Iﬁ 10 TIOBBIIIEHNIO DODPEKTUBHOCTH BO3AEJILIBAHUS COU

1 3EPHOBBIX KVJIBTYP B CUCTEME BHOJIOI'MYECKOI'O 3EMJIEJIEJIN A

Cromak A.B.!, Mynraiaos B.A.2, Tuin6a B.A.!, louenko C.M.!

MOJEJIBHO-OPUEHTHPOBAHHOE ITPOEKTUPOBAHUE CUCTEM
ABTOMATUYECKOTI'O YITPABJIEHV S B UH)KEHEPHOM OBPA3OBAHIUN

Tanykaep 10.3.

OPTAHU3ALMSA TTPEIBAPUTEJIBHOI'O KOHTPOJISI ATPETATOB KAPBLEPHBIX
ABTOCAMOCBAJIOB METO/IOM BbICOKOBOJIBTHOI'O TJIEIOIIEI'O PA3PSJIA
Tanbkos P.1O., Baacos 10.A., Yiiaep 3.1., Tumenko H.T., 3emasnoii C.A.

BAJIMJALINA OBPA3OBATEJILHOI JESATEJIBHOCTU Bal'yY

Tapacosa O.B., Xopowesa E.P., Meabnuxosa E.I1.

PA3PABOTKA CUCTEMbI USMEHEHUM S ®A3 TABOPACIIPEAEJIEHU S

J1J1s1 BEH3MHOBBIX HBI/IFATEHEIZ CEMEWCTBA 3M3 405

Tarapuuxos A.IL., Xpunay H.A.

MATEMATUYECKOE MOJIEJINPOBAHUE JIMHAMWYECKUX ITPOLECCOB
JIMHEMHOTO MATHUTOXJIEKTPUYECKOI'O TIPUBOJA J1JI51 UCTIBITAHU A
BSI3KOYIIPYT'MX CBOMCTB JIACTOMEPOB I1PU 3A JAHHBIX PEXXUMAX HAIPYXKEHISI
Taresocsin A.A.!, Ocununa E.B.?

MHTET'PALIVA [IPOI'PAMMHO-KOH®UT'YPUPYEMOM CETU B OBJIAYHOE PEILIEHUE
Teiixpuo A.Il.

OBECIIEUEHUE MAJIOTOKCMYHOI'O PABOYET O ITPOLIECCA ®OPCUPOBAHHbBIX
TTEPCITEKTUBHBIX AN3EJIbHbBIX I[BI/IFATEHEﬁ

Tep-Mxpruubsu I.I., Mazuur M.B., Beromnukos A.I.

OoAXO K KITACCUOUKAIINU ITJIIOCKUX TEOMETPUYECKUX ®UT'YP, BITMCAHHBIX
B KBAJIPAT, I1O X ®OPME HA OCHOBE JJUAT'OHAJIbHBIX OTPE3KOB

Tepexun A.B.

PAIMAITMOHHO-3AIUTHBINA TTOJIMMEPMATPUYHBIN KOMITO3UT

HA OCHOBE INOJINCYJIb®@OHA

Tepexun IL.H.!, UBanos C.M.!, Boakos A.E.!, Kyzneuos C.A.%, Yepabinues B.B.3,

Boiikos A.A2, Topuenkos M.B.?

BbIFOP OIITUMAJIbHBIX PEXXMMOB PABOTHI UCKPOBOI'O IBC

C MEXATPOHHOM CUCTEMOM TA3OPACTIPEIEJIEHIS

Tuxomuposa O.B., Ymakos M.1O., Tuxomupos C.A.

KOHBEMEPHO-ITAPAJUIEJIbHA I OBPABOTKA MHTEI'PUPOBAHHBIX [TOTOKOB JAHHBIX
Tumenxo U.I1., Xauymos B.M.

TTOBBIIIEHUE DODEKTUBHOCTU HEMEHTHOI'O ITPON3BOJACTBA

C UCIOJIB3OBAHUEM KOHBEPTUPOBAHHOI'O TOITJIMBA

Tkauép B.B., bannypun A.A., Konosaios B.M.
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OLLEHKA BKYCOAPOMATUYECKHNX U TOKCUKOJIOI'MYECKNX XAPAKTEPUCTUK ITMBA
N IITMBHBIX HAITUTKOB

Tperbsax JI.H.

NCCIEJJOBAHUE IMTPO®UJIIS HAITJIBIBA ITPU B/JIABJIMBAHUN KOHUYECKOI'O
MHJEHTOPA B IVIOCKVYIO ITOBEPXHOCTD VIIPYTOIIVIACTUYECKOI'O TEJIA
Tpetbsikos A.A.

NCITOJIL30OBAHUE DJIEKTPO®UIIBTPA B KAYHECTBE CUCTEMbI OUMCTKU BBIXJIOITA
JM3EJIBHOI'O ABUI'ATEJIA OT CAXNU

Tpumxkun U.B., Crpaxkes H.II.

[IOCTPOEHME 30H BO3MOJXHBIX OYAT'OB 3EMJIETPSICEHUI B TUC MAPINFO

JUTS OLIEHKU CEMCMUYECKOM OTTACHOCTH I0XKHOM SKY THI

Tpodpumenko C.B., 'pué H.H., Usanosa H.A., Kononesnukos U.H.

MHTEPAKTUBHOE UHTEJUIEKTYAJIBHOE IMTPUJIOXKEHUE J1JIS1 O®OPMJIEHUA
INEYATHBIX PABOT B COOTBETCTBUU C 'TOCYAAPCTBEHHBIMU CTAHAAPTAMU
Tpodumos M.B., Aprembena U.JL.

Ob OIIBITE YITPABJIEHWSI UHOOPMAILIMOHHBIM ITPOCTPAHCTBOM OBPA30OBATEJIBHOI'O
YYUYPEXJIEHWS CPEAHETO ITPO®ECCHUOHAJIBHOT'O OBPABOBAHMS B CBETE BHEAPEHUS ®I'OC
Tykraposa JL.P., Kamanosa JI1.3., laykaesa J.P.

MATEMATHYECKASI MOJEJIb [TPOLIECCA OBXHI'A BO BPAILIAIOLENCS IIEYA

B YCJIOBUAX MHTEPBAJILHOM HEOTTPEIEJTEHHOCTH MCXOIHBIX JIAHHBIX
Tyasixos J1.C.

PA3BPABOTKA MHTEJUIEKTYAJIbBHOU MUH®OPMALIMOHHON CUCTEMBI
«TECT-2KCIIEPT» B CPEJIE I[TPOTPAMMUMPOBAHIA 1C ITPEAITPUATHE 8.2

Typaanna H.B., ®ucouenko O.H.

CUCTEMA VIIPABJIEHMS PUCOBOJUECKUM ®EPMEPCKHM XO351CTBOM
Typavimos JI.X.

OCOBEHHOCTHU ITOCTPOEHU S TH®OPMAILIMOHHBIX CUCTEM YIIPABJIEHU A
Typasimos J.X.

MATEMATUYECKOE MOJIEJIMPOBAHUE JIMHAMUWKN

DJIEKTPOMEXAHUYECKOI'O TOPMO3HOI'O ITPUBOIA

Tyry6aaun P.IO., ®uiaumonos B.H.

BJIMSTHUE OYHKIMOHAJIBHOT'O 30HUPOBAHUS TEPPUTOPUIT HA KAJJACTPOBYIO
OLIEHKY 3EMEJIb HA ITPUMEPE PABOYEI'O ITIOCEJIKA BAIIIMAKOBO

[IEH3EHCKOI OBJIACTHU

Tiokinenkosa E.IN., [Ipecusikos B.B., lNaknna M.C.

ABTOMATU3UPOBAHHAS PABPABOTKA OHTOJIOTMYECKON MOJEJIN HPEHMETHOﬁ
OBJIACTU 1J151 IIOMCKA OBPA3OBATEJIBHBIX PECYPCOB

C UCITIOJIB3OBAHUEM AHAJIM3A TEKCTOB PABOUYMX ITPOI'PAMM

VYixBa A.1O.

[NOCTPOEHUME UHTEJUIEKTYAJIbHOI'O YIIPABJIEHUW S ITPOLIECCOM
BBICOKODDO®EKTUBHOI'O ®PE3EPOBAHNM S HA BA3E MEXAHM3MOB
ITAPAJUIEJIBHOU CTPYKTYPBI U BUPTYAJILHOU TEXHOJIOTMUYECKOI CUCTEMBI
Ymuos B.II., Eropos U.H., Moaocros C.B.

HACTPOMKA DKCITEPTHOM CUCTEMBI AHAJIM3A JIOKYMEHTOOBOPOTA

HA OCOBEHHOCTU OPITAHU3ALIM

Yemanosa U.B., Koposuna JI.B., Cokoisioa O.I.

PEAJIM3ALINA PACITPEAEJIEHHOI'O HU®POBOI'O ®UJIBTPA

C HACTPAVIBAEMbIMU ITAPAMETPAMU HA MUKPOCXEMAX ITPOTPAMMUPYEMO JIOT YK
Yuwenuna U.B., Exuzapos B.H., Bapuasckuii B.A.

KOPPEJIAIIMOHHBIN AHAJIN3 HABUTAIIMOHHBIX ®AKTOPOB VITPABJIEHIUSA
CJIOXKHOM CUCTEMOIM HA OCHOBE CUT'HAJIA DJIEKTPOKOXXHOI'O
COITPOTUBJIEHI S OITEPATOPA

damomun C.IL

AHAJIN3 METOJ10B U CPEJICTB ABTOMATU3ALIMU [TPOLIECCA OBYUEHN A
OITEPATOPOB ITPON3BOJCTBEHHO-TEXHOJIOTMYECKNUX CUCTEM

(HA TTPUMEPE OIIEPATOPOB ITEPEI'PY30YHbIX MAILIMH)

®aiizpaxmanos P.A., ITonepumxos U.C.

TEXHOJIOTMS DATA MINING B 3AJIAYAX ITPOI'HO3MPOBAHU A PABBUTH S
TPAHCIIOPTHOM MHOPACTPYKTYPBI

®enoceeB A.A., Muxees C.B., lNoiopunn O.K.
OPTAHM3ALIMSA JOCTVYIIA K ITPUKJTAJJTHOMY I[TPOT'PAMMHOMY OBECITEUEHUNIO

B KOHIIETILIM BUPTYAJIbHBIX

NH®OPMAIIMOHHO-BBIYMCIIUTEIBHBIX JJABOPATOPUI

®enocun ML.E., Perxos A.T.

AJITOPUTM PACUETA CUCTEM T'MAPOTPAHCIIOPTA BOJOYT'OJIbHOM CYCIEH3UNU
HA OBBEKTAX TTPOMBIIIJIEHHOM TEIJIOSHEPTETUKHU

®enoroB AU, amcyTaunos J.B.
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K PACUETY «J10ITYCTUMOI» TEOMETPUH

TP BE3BEPILIMHHOM KOCOYTOJIbBHOM TOYEHNU

Duannnos A.B.

[MPUMEHEHUE CITEKJI-MHTEPOEPOMETPUUN [JI1 SKCIIEPUMEHTAJIBHOI'O
NCCIIEJOBAHUS CTPYXXKKOOEPA3OBAHN A ITPU PE3AHUN ME/I M1

®@uunnos A.B., l'aoayaranues A.B.

IMOCTPOEHHE I[TPO®OPUEHTALIMIOHHOM MOJIEJIN

HA OCHOBE JUCKPUMHWHAHTHOI'O AHAJIM3A

®ucouenko O.H., JIaxosa E.A.

O METOAUKE UCCIIEAOBAHUA ITPOLUECCA PE3AHMA ITOPYBOUYHBIX OCTATKOB
JINCKOBOW PYBUTEJILHOW MAILIMHOWM, OCHAIIIEHHOM PA3JIMYHBIMUA
TUITAMU HOXEN

®oxun C.B., Bepe3nuxos C.B.

O ITPEZICTABJIEHMU B MOJEJIM MEXAHU3MA ITOABEMA

TTIOPYBOUHbBIX OCTATKOB ):[I/ICKOBOﬁ PYBUTEJIbBHOM MAILIUHBI

®etsieB A.H., ®oxun C.B.

O BJIMAAHNU KOHCTPYKTUBHbBIX 1 TEXHOJIOIT'MYECKUX ITAPAMETPOB
MEXAHU3MA TTOJAYU HA ET'O DODPEKTUBHOCTL PABOThI

®oxun C.B., Bypiakos A.C.

CUHTE3 U KHHEMATHYECKHWI1 AHAJIM3 MEXAHU3MOB

J1J1s1 OBPABOTKU CJIOXKHBIX BHYTPEHHUX ITOBEPXHOCTEM ):[ETAIIEﬁ MAIIVH
®omun A.C., [Tapamonos M.E.

YHUBEPCAJIbBHBIE MHCTPYMEHTAJIbHBIE ITPOI'PAMMHBIE
KOHBEMEPHO-ITIAPAJUIEJIbHBIE KOMITJIEKCHI: MPEABABJISIEMBIE TPEBOBAHU S,
MOJIEJIMPOBAHUE CUETA TTPMKJIAJTHOM 3AJIAUM

®@painenko B.I1., Tananaes A.A.

TTPUMEHEHUE BMHAPHOI'O TOITJIMBA B JIBC C UCKPOBBIM 3AXXUTAHUEM
®poJos C.A.

PA3BPABOTKA METOJIA KOHTPOJIA ITPOYHOCTU KOHTAKTA APMATYPbBI C BETOHOM
T10 ITAPAMETPAM DJIEKTPUYECKOT O OTKJIMKA HA YIAPHOE BO3BYXX/IEHUE
®ypca T.B.', Ocunos K.}0.2, Mopmoes A.E.!

BIIMAHUE MACLUTABHOI'O ®AKTOPA HA ITAPAMETPHI QJIEKTPUYECKOI'O
CUT'HAJIA TIPU YIIPYT'OM YIAPHOM BO3BYXXJEHUU BETOHA

®ypca T.B.!, Ocunos K.10.2, Yexosckux C.1.', Yupiu [.E.?

VPABHEHHS COCTOSHUS IIJIACTUYECKHU JIEGOPMUPYEMOI
MOJIMKPUCTAJUIMYECKOM CPEJIbI

Xaiimouu A.HU.

OKCITEPUMEHTAJIbBHOE UCCIIEAOBAHUE TPEXKOOPIMHATHOI'O
DJIEKTPOMEXAHUYECKOT' O ITPEOBPA3OBATEJIA DHEPT M

KOJIEBATEJIbHOT'O ABMXXEHK A

Xaiipyniun U.X., Pusinos JI.H., Bapuios B.E., /lypakosa B.C.

NCCIEJOBAHUE DODPEKTUBHOCTHU NMHHOBALIMOHHbBIX TEXHOJIOI'MIA
VIIPABJIEHUSI YPOBHEM ITPO®ECCUOHAJIBHOM OoAroTOBKIM

CTYJEHTOB METOAOM UMHUTALWOHHBIX JJEJIOBBIX UT'P

XaputoHos B.A., launnos A.H., Bykanosa A.1O.

K PACUETY DJIEMEHTOB KPYIJIOI'O CEUEHU S U3 ®UBPOBETOHA

TP COBMECTHOM JIEMCTBUU ITPOJIOJIbHBIX CKUMAIOILMX U TOTTEPEYHBIX CHJI
Xeraii M.O.

OAKTOPLI, BJIUAIOIIUE HA ®OPMUPOBAHUE ITAPAMETPOB U ITPOLIECCOB
AKTHUBATOPA C IBXXYIIUMCS CJIOEM CEMSH

XubiknHa AT, Py6uosa E.U., Crapoayouesa I'.II.

PA3PABOTKA MHTEP®ENCA B3AUMOJIEVICTBUS

C KOHTPOJUJIEPOM ITPOI' PAMMHO-KOH®HUT'YPUPYEMBbIX CETEH

Xopyxuukos C.J., Uyrpees /I.A., llIkpeden A.E., lllepeas A.E., Biacos J.B., I'pyiunun B.A.,

Kaupkanos A.B., Cajgos O.J1., Turos B.B., Comc JI.H.

AHAJIN3 CUCTEM ITPEOEPA3OBAHUM S SHEPI'M OTPABOTABIINX I'A30B

JJ1s1 KOTEHEPALITMOHHBIX SHEPTOYCTAHOBOK

Xpunau H.A., Tarapuuxos A.Il.

NCIIOJIB3OBAHUE IMHAMUWYECKOI'O KPUTEPUA OUEHKN DOPEKTUBHOCTHU
TASOOBMEHA J1J151 BBIGOPA PA].[I/IOHAHBHOﬁ KOHCTPYKIMN MEXAHU3MA
TA3OPACITPEJIEJIEHU A B ITIOPHIHEBBIX IBUTATEJISAX BHYTPEHHEI'O CT'OPAHUA
Xpyukos C.H., Mo3osmmu H.E.

MOJEJIb JIMIIEH3MPOBAHU S ITPOT'PAMMHBIX PEILEHUI C OTKPBITBIM KOJ0OM
Xas6e H.A.!, Kopuios E.E.?

METO/bI HEHETKO-MHOXECTBEHHOI'O AHAJIN3A

1 MOAEJIMPOBAHUM A COLIMAJIBHBIX 'PA®OB

Heabix A.H., Koros 3.M.
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METO/1bl U CPEACTBA BU3YAJIM3ALIMM MACCHUBOB
HAYYHO-TEXHUYECKUX ITOKA3ATEJIEI B BUJIE TPA®OB

Heanix A.A., leasix A.H., MarBeeB /I.A.

TEOPU YIIPABJIEHW S 3BOJT}O]_[HEI7I OPTAHU3ALINN

KAK ®YHIAAMEHT UHOOPMAILIMOHHOI'O MEHEJ[DKMEHTA

Lpiranos B.B., Boukapesa 10.I.

AHAJIM3 BPEMEHHBIX P$1JIOB CHATUI HAJIMYHOCTU U3 BAHKOMATOB
Ipiranos A.A.

TEOPETUYECKWUE OCHOBBI MHTEJIJIEKTYAJILHOM IMATHOCTHUKU
BUPTYAJIbHOI'O POBOTA

Yacrukos A.Il., Toryxos K.E., Ypeaues I1.M.

JEPEBO JIOTUYECKOTI'O BhIBOJIA UHTEJUJIEKTYAJIbHO CUCTEMBI
OYHKIUMOHNUPOBAHUMA BUPTYAJIbBHOI'O POBOTA

Yacrukos A.Il., Toryxos K.E., YpBauesn I1.M.

PA3SPABOTKA METOJVKN OPTAHU3ALIMN PABOTBHI CUCTEM I'OPOZACKOI'O
TPAHCIIOPTA OBIIEI'O ITOJIbB3OBAHU S, MEHSIOLNX TUIT OBCJTYXXMBAHM S
B COOTBETCTBUUN C UBSMEHEHUEM CITPOCA HA IIEPEBO3KU ITACCAXIPOB
Yebdorapés A.B., F'opeB A.D.

OIMPEJEJIEHUE TEOMETPUYECKUX PASMEPOB KATYIIKU 3AXKUTAHUA

C 3AMKHYTOIl MATHUTHOIM CUCTEMO

Yenunanos B.U., l'oay6uux T.B., Jlazapes /I.b.

JE®OPMAILIMOHHBIE XAPAKTEPUCTUKU TIJIEHOK CBMIID ITPU PACTSIDKEHMI
Yepasinues B.B., Cenaros ®@.C., MakcumkuH A.B., CTenamkun A.A.

CTPYKTYPA COAEPXAILIMX HEPABHOOCHBIE HEOPTAHMYECKHWE BKJIFOUEHU A
TTOJIMMEPHBIX KOMITO3ULIMOHHbBIX MATEPUAJIOB

Mensenesa E.B., Yepabinues B.B.

MEXAHUYECKHUE CBOMCTBA ITOPUCTBIX KOMITIO3UTOB

HA OCHOBE TIOJIMT U APOKCUBYTUPATA, HATIOJIHEHHBIX TUJIPOKCUAIIATUTOM
Yepasinues B.B., Cenaro ®@.C., Makcumknn A.B., Yykos JI.H.

3HAYEHUE Y MECTO UHXXEHEPHOU 'PA®UVKN B CUCTEME HOArOTOBKIM
COBPEMEHHOI'O BAKAJIABPA T10 ABTOTPAHCITOPTHBIM HAITPABJIEHUSM
Yepemubix H.H., Tumodeena JL.I.

OTIBIT ITPO®ECCHUOHAJILHOIN HATIPABJIEHHOCTH MH)XXEHEPHO-I'PAGHMYECKUX
JUCLUITIJIVIH B BBICIHEM JIECOTEXHUYECKOM OBPA3SOBAHUNI

Yepemnunix H.H., Apednena O.10.

CHUWXEHUE ITOTEPH DJIEKTPOOHEPI' MU, BO3HUKAIOILINX

[P PE3KOIIEPEMEHHO HATPY3KE, C TIOMOILIBIO ITPOOJIbHOM KOMITEHCAIH
Yepenanos B.B., bBacmanos B.I',, Bakmaesa H.C., O:xeros A.H., Kaaununa E.A.
UCCIEIOBATEJILCKUM CUMYIISITOP HEMPOHHBIX CETEM, OB30P EI'O
MPUJIOXKEHUI Y BOSMOXHOCTHU [TPUMEHEHU S JJ1s1 CO3AHUS CUCTEMBI
JUATHOCTUKU 3ABOJIEBAHUIA CEP}IELIHO-COCY):[I/ICTOIZ CUCTEMBbI
Yepenanos ®.M.

BETOH HA OCHOBE HU3KOITPOYHbIX KAPBOHATHbBIX ITOPO/

Yepenos B./1., Kopurynosa H.II.

METOJIMKA SKOHOMUYECKOM OLIEHKU HEUTPAJIM3ATOPA
OTPABOTABIIINX I'A30B IIVI?;EHEPT

Yepuenos /.A., Brosuna E.C.

ABTOKOPPEJIALIMOHHOE TECTUPOBAHUE TU®POBLIX KOMBUHAIIMOHHBIX CXEM
Yepuos A.B., Cepreesa E.A.

MATEMATUYECKOE 1 UTHOOPMALIMOHHOE OBECIIEYHEHUE

JJI YITPABJIEHUS PECYPCAMU

TP KAJIEHIAPHOM ITIJTAHMPOBAHUI

TTPOMN3BOJCTBEHHbBIX ITPOIIECCOB

Yepubimes E.C., PuzBanos JI.A.

MOJEJIb CUCTEMBI ITIOAAEPXKU ITPUHATUSA PELLIEHU S BbIBOPA CTPATEI' MU
YIIPABJIEHU A JOJIT'OM MYHULIMITAJIBHOI'O OBPA3OBAHU A

Yepusbnuesa T.1O.

MATEMATUYECKOE OITMCAHUE

OKCITEPUMEHTAJIbHBIX TAHHBIX KOHTPOJIA

TEXHUYECKOI'O COCTOSAHU S IOKOMOTHUBOB

Yersepros B.A., bouapos B.M., Mumuu A.U., lareiiok O.B., Cupsik IL.A.
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T'EOKPUOJIOI' MYECKUIA MOHUTOPUHI" HU3KO-

N CPEAHEHAIIOPHBIX TPYHTOBBIX

TIJIOTHUH B KPUOJIMTO30HE B CB3U C USMEHEHUEM KIIMMATA

Yzkan P.B.

T'YMAHUTAPU3ALISA OBPASOBAHUSA 1 CI/ICTEMOI[EHTEHBHOCTHLIIZ [MOoAX0/
Yupxos B.A., Auapees B.B., Tapacosa H.II.

JIABEPHO-TVIASMEHHOE PAOMTHUPOBAHME ITOBEPXHOCTU CTAJIBHBIX U3JIEJIUIA
Yupkos A.M.!, Kopsikun /1.B.!, [Tasios M./I.2, Yepavinues B.B.2,

Kanowkun C.J1.%, Crenamkun A.A.2

AJITOPUTMBI U TIPOTPAMMHOE OBECITEYEHUE 1J151 UMUTAITMOHHOI'O
MOJIEJIMPOBAHUS CETEBBIX CUCTEM HA OCHOBE (MIN,+) CDI/IJ’II)TPALIHI?I
Yyoeiixo C.B.

[TPOI'PAMMHO-KOH®UT'YPUPYEMBIE CETU: OPENFLOW U BUPTYAJIbHBIE
CETEBBIE ITEPEKPBITUS

Yyrpees /I.A., llIkpeden A.E., llleens A.E., Baacos /I.B., I'pyniunun B.A., Kaupkanos A.b.,

Canos O.J1., Tutos B.b., Xopy:kuukos C.3., Comc JI.H.

KOMITO3ULIMOHHBIE MATEPUAJIBI JIJI5 JIMTUM-MOHHOTO AKKYMYVYJISITOPA
Yynuuos E.A.!, Tkauyk C.A.%, Baxsaios B.I'%, Kokopun A.H.!, lumko B.C.!

NCCJIIEJOBAHMUE IMTPOLUECCA AYAMOBU3YAJIbBHOI'O BOCITPUATUA UHOOPMALINN
Yymakosa B.B., Cymun B.1.

BJIMSIHUE OPTAHMYECKUX 1 HEOPTAHMYECKUX COEJIMHEHUI

HA OJIOTALIMIO VIJIEN HU3KOM CTAJJU1 METAMOP®OU3MA

Yynposa JI.B., Myaauna 3.P., Mumypuna O.A.

METO/] OITPEAEJIEHU A )ll/IHAMI/I‘{ECKOPI ITPOCAIKUM CYAOB CMEIIAHHOT'O
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Ilanrapaesa JI.A., [leryxos A.B.

BIIMAHUE HEOJHOPOJHOCTU TAPAMETPOB DJIEKTPOSHEPT'ETUYECKUX CUCTEM
HA BO3HUKHOBEHWE KACKAJIHBIX ABAPMIHBIX I[TPOLIECCOB
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Ilycrpos ®.A., llerpuyenko JI.A.
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1 CKOPOCTB PACTBOPEHUM A I'NTMHO3EMA

IOmkoBa (besonorosa) O.B., UcaeBa JI.A., Muxaues 0.I., Aranuros C.B., [loasikos I1.B.
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ABTOMATHU3ALMSA ITPOLIECCOB COCTABJIEHUSI PACYETHO-CMETHOM
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WATER CLEANING FROM METAL IONS BY ELECTROCHEMICAL ACTION,
SETTLING AND COAGULATION

Shestakov 1.Y., Raeva O.V., Nikiforova E.M., Eromasov R.G.

STUDY OF WATER TREATMENT BY ELECTROCHEMICAL METHODS

IN NON-STATIONARY ELECTRIC FIELD WITH SUBSEQUENT COAGULATION
Shestakov LY., Raeva O.V., Nikiforova E.M., Eromasov R.G.

MORAL DURABILITY FORECASTING OF THE DISTRIBUTED INFORMATION SYSTEMS
WITH REGARD TO THE PROGRESSIVE RESTRICTIONS ON THE POSSIBILITY
OF RESOURCE RECOVERY ELEMENT BASE

Shestopalova O.L.

THE FRACTAL DIMENSION OF SURFACE POLLUTION FIELDS:

THE DEPENDENCE ON SOURCES LOCATION

Shinkarenko A.A., Gubarev S.V., Berg D.B., Manzhurov L.L.

IMPROVING METHOD OF DESIGN OF OPERATIONS FLAT GRINDING
BASED ON COMPLEX IMITATING MODELING

Shipulin L.V.

DEVELOPING AND IMPROVING THE EFFICIENCY OF THE ENVIRONMENTAL SYSTEM
COMPONENT OF TRANSPORT INFRASTRUCTURE OF BELGOROD

Shirina N.V., Kononova O.Y.

USE OF PARALLEL ALGORITHMS FOR LEARNING

AND WORK ARTIFICIAL NEURAL NETWORK

Shirma A.A., Chulyukov V.A.

MODELING OF TREE FIRE BLANKS DEFEAT CHAINSAW

AND TECHNOLOGICAL MODULE WITH WINCH

Shirnin Y.A., Shirnin A.Y., Zverev L.V.

DEVICE FOR MAGNETIC CONTROL FOR REGULATION SUBSYSTEM

OF MANUFACTURE OF ELECTRICAL PRODUCTS

Shirokov K.M., Shaykhutdinov D.V., Dubrov V.I., Yanvarev S.G., Akhmedov S.V., Shaykhutdinova M.V.
CHARACTERISTICS OF THE PERIOD DOSE TITRATION WARFARIN IN PATIENTS
WITH ATRIAL FIBRILLATION. RELATIONSHIP WITH CLINICAL FACTORS
Shkerdin A.N., Polyanskiy I.S.

INVESTIGATION OF ELECTRODE BREAK REASONS DURING STACK

WIRE LECTRICAL DISCHARGE MACHINING

Shlykov E.S., Ablyaz T.R., Vershinina T.A., Morozov E.A.

STUDY OF THE RESONANT PROPERTIES OF ACOUSTIC PANELS

Shlychkov S.V.

SYMBOLIC REGRESSION METHOD BASED ON NETWORK OPERATOR

TO SOLVE THE PROBLEM OF CONTROL SYNTHESIS

Shmalko E.Y.2, Diveev A.L.'

AMPLITUDE-FREQUENCY CHARACTERISTICS OF FOUNDATIONS

AND STRUCTURES DEBARKING DRUMS

Shomin LI., Pobedinsky V.V., Vasilevsky D.A.
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FEATURES OF USE OF HYDROGEN FUEL IN INTERNAL COMBUSTION ENGINES
FOR THE AUTONOMOUS HYBRID POWER SYSTEMS

Shustrov F.A.

DEVELOPMENT OF SPECIALIZED SOFTWARE TO CONTROL

THE VARIABLE VALVE TIMING SYSTEM

Shustrov F.A., Petrichenko D.A.

MODEL OF ORGANISATION OF DISPERSED CALCULATIONS

UNDER THE CONDITIONS OF DEGRADATION OF THE COMPUTATIONAL STRUCTURE
Shushakov A.O.

NONSTATIONARY VIBRATIONS ROD SYSTEMS

Yuganova N.A., Sankin Y.N.

MATHEMATICAL AND SOFTWARE FOR CONTROL BY COMPLEX TECHNICAL OBJECT
ON THE BASE OF CRISIS APPROACH

Yusupova N.I., Shakhmametova G.R.

HIERARCHICAL SITUATION MODELING FOR DSS OF COMPLEX SYSTEMS
Yusupova N.I., Smetanina O.N., Enikeeva K.R.

INFLUENCE OF MECHANICAL ACTIVATION PERIODICALLY

AND CUNFINUALY WORKING MILLS ON INDEXOF DUSTINGAND

RATE OF ALUMINA DISSOLUTION

Yushkova (Belonogova) O.V., Isaeva L.A., Mikhalev Y. G., Agapitov C.V., Polyakov P.V.
TECHNOLOGY AND EQUIPMENT FOR NEUTRALIZATION

OF MERCURY-CONTAINING SOLID WASTES

Yablokova M.A., Garabadghiu A.V., Ponomarenko E.A.

PERSPECTIVE METHODS OF DIESEL FUEL REFINEMENT

FROM WATER AND MECHANICAL IMPURITIES

Yablokova M.A., Ponomarenko E.A.

AUTOMATION OF THE PROCESS OF COMPILING ESTIMATE DOCUMENTATION
FOR ENTERPRISES ROAD PROFILE

Yanaeva M.V,, Tsilik C.Y., Safonova N.V.

AUTOMATION OF THE CALCULATION OF A RESIDUAL RESOURCE

OF HOISTING MACHINES

Yanaeva M.V,, Kapusta E.V., Lavrov A.A.

MATHEMATICAL MODELING OF MOBILE TRACKED ROBOT

Jatsun S.F., Kyaw Phyo Wai, Malchikov A.V., Tarasova E.S.
MATHEMATICALSIMULATIONOFMOVEMENT OF THE DEVICE

FOR REHABILITATION OF THE LOWER EXTREMITIES

OF THE PERSON AFTER INJURIES

Jatsun S.F., Loktionova O.G., Ponedelchenko M.S.
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PABOYAS CKOPOCTbD ITIOJJAYH BYJIBJIO3EPA YETPA T11C
IIPU PACYUCTKE TPACCBI HE®TEITPOBOJA

Masypxkun I1.M., Byrasunnesa A./l.

OI'BOY BIIO «IloBomkckuid TocyaapcTBEHHbBIH TEXHOJIOTHYECKUH YHUBEPCUTETY, ﬂomKap-Ona, Poccus
(424000, r. Momkap-Omna, rut. Jlenuna, 3), e-mail: bulavintsevaad@mail.ru

[IpuBeneHa MeTomMKa pacyera JOIYCTUMOW CKOPOCTH ITOJa4H 110 YCTAHOBJIECHHON MOITHOCTH 0a30BOH MalInHEI
(Oympmo3epa) ¢ THAPOCTATHIECKON TPAHCMHICCHEH, TIPH PACYHUCTKE TPACCH HE()TETPOBOAA OT KYyCTapHHUKA U TIOPOCIIH.
JlaHbl npUHLKIMATIBHAS CXEMa YCTPOMCTBA, KOHCTPYKIMS U TapaMeTpbl 3yOuaToro BeHIa Aucka auamerpom 2300 mm,
KOTOPBIIT paHee MOYJIFHO YCTAHABINBAJICSA Ha MaHUITYIsITOpHOM KycTope3e ACK-16 Ha 6a3e cepHifHO BBITycKaeMOH
mamuasl JII1-19. B MeToanke pacueTa 3HEproCHIOBBIX MOKa3aTeIel U JOMyCTUMOM CKOPOCTH MOAAYH KycTopes3a Ha
oOpabarsIBaeMyIo (Cpe3aeMyro) IIOpOCIIb YUTSHBI HAUXY/AIINE YCIOBHS [UIS Cpe3aHus (AraMeTpa CTBOJIOB KyCTapHHKa
1 TIHEH OT paHee CPe3aHHBIX APEBECHBIX pacTeHui). [IpuBeaens! GpopMymsl A1t 000CHOBAHHSA KHHEMAaTHIECKHX Mapa-
METPOB PeXKHUMa CPE3aHuUs KyCTapHUKA.

WORKING FLOW RATE OF BULLDOZER CHETRA T11C USED
FOR CLEARING THE PIPELINE ROUTE

Mazurkin P.M., Bulavintseva A.D.

Volga State Technological University, Yoshkar-Ola, Russia (424000, Yoshkar-Ola, Lenin 3sq.),
e-mail: bulavintsevaad@mail.ru

There has been given the technique to calculate allowable feeding rate through set power of the base machine (a
bulldozer) with hydrostatic transmission used for clearing pipeline route from bush and shoots. schematic circuit of the
device, structure and dimensions of the disk ring gear being 2,300 mm in diameter to have been previously mounted as
a module onto a manipulator bush cutter ASK-16 based on serially manufactured LP-19 machine. The worst conditions
for cutting (diameter of bush stems and stumps of earlier cut woody plants) were taken into consideration for calculating
energy-power indicators and allowable bush cutter feeding rate onto the treated (cut) shoots. Formulas to substantiate
kinematic parameters of bush cutting mode have been give.

O PASBPABOTKE HHO®OOPMAIIMOHHO-JIMHI'BUCTHYECKOI'O OBECIIEYEHU A
MHPOLECCA YITPABJIEHUA UMYIIMECTBEHHBIM KOMIIJIEKCOM
MHWHOBPHAYKHN POCCHN

Maiiopos A.A., CosoBbés U.B., llIkypos @.B., /Iyoos C.C.

MOCKOBCKHH rOCYIapCTBEHHBIN yHUBEPCUTET reofe3nu u kaprorpaduu (105064, Mocksa, [opoxoBckuii niep., 4),
e-mail: feodorsh@miigaik.ru

B crarbe u3nararorcst OCHOBBI pa3paboTKu HHPOPMAIMOHHO-THHI BUCTHYECKOTO 00SCIICYEeHUs MPOLIecca yIpaB-
JIeHHsI IMYIIIECTBEHHBIM KOoMILTekcoM MuHoOpHayku Poccnn. PackppiBaroTcst 0COOEHHOCTH YIPABICHUS ¥ YTOUHSIOT-
CsI 3Talbl LIUKIIA YIPABICHUS UMYIIECTBEHHBIM KOMILIEKCOM. OOOCHOBBIBACTCS IIEPEYCHD YaCTHBIX MPOLIECCOB YIIPAB-
JICHHs, a TaK)Ke PEKOMEHIyeTCs epedeHb 0OBEKTOB YIPaBICHHsI MMYIIECTBEHHBIM KOMILUIEKCOM, U Ha TOW OCHOBE
OIPEICNSIOTCS OCHOBHBIC KJIACTEPBI HH(OPMAIMOHHBIX pecypcoB. BBoasTCss NOHATHS HH(OPMAIMOHHO-JIHHT BUCTH-
YeCKOro 00ecreueHus poLecca ypaBieH s HMYIIECTBEHHBIM KOMIIIEKCOM, U PACKPIBAETCS COIEPKAHUE OCHOBHBIX
9JIEMEHTOB, 00pa3yIoIuX 3T0 noHsTHe. Mcxons u3 ocobeHHOCTEH mpoliecca ypasieHHsT HMYIIeCTBEHHBIM KOMILIEK-
coM, GOPMHUPYIOTCS IPUKIAJHBIE 33/1a4U N0 pa3padoTke HHPOPMAIIMOHHO-THHTBUCTHYECKOTO 00ECTIeUeH s NMYIIIe-
CTBEHHOT'O KOMILIEKCa.

DEVELOPING INFORMATION AND LINGUISTIC SUPPORT
OF THE PROCESS PROPERTY MANAGEMENT MINISTRY OF EDUCATION RUSSIA

Mayorov A.A., Soloviev L.V., Shkurov F.V., Dubov S.S.

Moscow State University of Geodesy and Cartography
(105064, Moscow, Gorokhovsky pereulok, 4), e-mail: feodorsh@miigaik.ru

The article describes the basics of developing information and linguistic support of the estate complex management
in Ministry of Education. The peculiarities of the management and specified stages of the cycle property management.
Substantiated list of private management processes, as well as a list of recommended items property management
and on this basis identifies the major clusters of information resources. The concepts of information and linguistic
support the management of the property complex and describes the content of major elements of the concept. Based
on the characteristics of the process of property management, application tasks are generated by the development of
information-linguistic support property complex.
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XAPAKTEP UBMEHEHUWSA CHEXXHOI'O ITIOKPOBA KAK ITIOJIOTHA ITYTH C YYETOM
HEPABHOMEPHOCTMH EI'O 3AJIETAHUSI HA MECTHOCTH

Maxkapos B.C., [Tanyuun A.B., 3e310iun /I.B., beasiko B.B.

®I'BOY BIIO «Hmxeropoackuii rocyjapcTBeHHbIN TexHnueckuil yausepcureT uM. P.E. AnekceeBay,
Hwxuuit Hosropon, Poccust (603950, I'CIT-41, r. H. Hosropon, yi1. Munusa, . 24),
e-mail: makvI2010@gmail.com

B crarbe paccMarpriBaeTcst HOABHKHOCTD TPAHCIIOPTHO-TEXHOIOTMYECKHUX MAIIIMH I10 CHETy. JlaeTcst om1caHue H3MeHe-
HUS XapaKTEePHCTHK CHEXXHOTO TTIOKPOBA B 3aBUCHMOCTH OT 0COOEHHOCTEH MecTHOCTH. [IprBe/ieHb! 3aBUCHMOCTH H3MEHEHHS
NITyOMHBI ¥ TNIOTHOCTH CHETA B 3aBUCHMOCTH OT IPOIOJDKUTEILHOCTH 3UMHET0 Tieprofa. Ha 0CHOBaHMM CTaTHCTHYECKNX 1aH-
HBIX 3 [OCJIS/IHHE TIEPUOIBI TOCTPOCHBI 3aBUCHMOCTH, U TIPUBEICHBI 3HAYCHHSI CPOKOB 3aJIeraHusI, BBINA/ICHASI H CXO/ia yCTa-
HOBUBIIIETOCS CHEXKHOTO TTOKPOBA TI0 JAHHBIM CTaHIMU MeTeoHabmonenus Llaxynss. Briepsbie mpeacTaBieHb! 3aBUCHMOCTH
OTKJIOHEHHSI OT CPeIHHX 3HAYEHHUH NTyOUHBI CHETa M0 pe3yJbraTaM MapIIpyTHBIX CHETOChEMOK. BriepBble Ha OCHOBaHNM HC-
CIIeZIOBaHMII aBTOPOB JUI MEPHBIX YYacTKOB B TIONE M B JIECY OBLIH MOMy4EHBI 3HAYCHHS KOI(P(HUIINEHTOB, YUNTHIBAIOIIIE
BIIVSIHYE JIaHmadTa Ha DTyOMHY | INIOTHOCTH cHera. MccienoBanus ipoBeeHs! py nojyiepsxke rpantos [Ipesunenta PO.

THE NATURE OF THE CHANGES IN SNOW COVER AS TRACKS
WITH THE UNEVENNESS OF ITS POSITION ON THE TERRAIN

Makarov V.S., Papunin A.V., Zezyulin D.V., Belyakov V.V.

Nizhny Novgorod State Technical University n.a. R.E.Alekseev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, street Minina, 24), e-mail: makvl2010@gmail.com

The article deals with the movability of transport and technological machines in the snow. A description of changes in the
characteristics of the snow cover, depending on the terrain. The dependences of the changes in the depth and density of snow,
depending on the duration of the winter period. Based on the statistical data for the most recent data dependences, and lists the date
of occurrence, the loss and the steady descent of snow according to the meteorology station Shahunya. First presented according to
the deviation from the average depth of snow on the results of route snow surveys. For the first time on the basis of the authors’ for
dimensional plots in field and forest were obtained coefficients that take into account the influence of the landscape on the depth and
density of the snow. The studies were conducted with the support of grants the President of the Russian Federation.

MATEMATHYECKASA MOJEJIb IOBEPXHOCTH JOPOXHO-I'PYHTOBBIX
OCHOBAHHWU, HACBIINEHHBIX XAPAKTEPHBIMHA NOBTOPAIOINMMUCSA
JUCKPETHBIMMU NNPENIATCTBUSAMU

Makapos B.C., 3e3toiun /I.B., beisie A.B., 3y6os ILIL., Baxunos Y.I11., Penko3yoos A.B., beisikos B.B.

Huxeropozackuil rocynapcTBeHHbIH TexHuueckuil yausepeureT uM. P.E.Anexceesa, r Huxxnuit Hosropon,
Poccus (603950, I'CIT-41, H.HoBropox, yin. MunuHa, 1. 24), e-mail: makvl2010@gmail.com

B crarbe mpuBeneHa HOBas MaTeMaTHYECKask MOJEIb, OMHCHIBAIOMIAS JOPOKHO-TPYHTOBBIE OCHOBAHMUS, HACHI-
IICHHbIC JUCKPETHBIMU MPENATCTBUAMU. AHAJIN3 HEPOBHOCTEH MO3BOJIMII BBIICIUTh OCHOBHBIC THUIIBI: BOJIHA, TpeE-
YTONBHUK, IWJINHAP, BBIOOMHA. BBIIM MpoaHaIM3MpOBaHBI XapaKTEPHBIC TUIMBI JOPOT HACHIIIEHHBIE MOPOTOBBIMU
HPENsSTCTBUSIMH, @ UMEHHO: JIECHBIE JIOPOTH, pa3ouToe achalbTHPOBAaHHOE IIOCCEe, OPOru THIla «stone-road». B pe-
3y/bTaTe 3aMepPOB OBLIN MOTYUYECHBI PACIIPEICICHHUS YHCIIa HEPOBHOCTEH OT NX MPOTSHKEHHOCTH. [lemaeTcs BBIBOJ, UTO
JUISL MaTeMaTHIeCKOT0 MOZICIIMPOBAHHUS Han0os1ee MOXOSIIMM SIBIISICTCS OKa3aTeIbHbII (IKCIIOHEHIIMAIBHBIN ) 3aKOH
pacnpernenenus. BriepBbie moka3aHbsl HOBbIE MaTeMaTHIECKHE 3aBUCHMOCTH JUTS ONPECTICHHS 3aBUCIMOCTEN pacmpe-
JICJICHUSI XapaKTEePHbIX HEPOBHOCTEH. /laHHbIC 3aBUCUMOCTH IO3BOJISIIOT IIPUMEHATH MOJTYyYEHHbIE JaHHbIC VIS [IPO-
THO3MPOBAHMS TIABHOCTH XOJla TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH HA OMOPHBIX OCHOBAHMSAX PACCMOTPEHHOTO
tuna. OrpaHUYEHUSIMH SIBJSIFOTCS YCJIOBUSI IUIABHOCTH X0/1a M IPOQHIIbHAS IIPOXOJUMOCTb TPAHCIIOPTHOTO CPEJICTBA.

MATHEMATICAL MODEL OF THE SOIL GROUND WITH PLENTY
OF TYPICAL DISCRETE OBSTACLES

Makarov V.S., Zezyulin D.V., Belyaev A.V., Zubov P.P., Vahidov U.S., Redkozubov A.V., Belyakov V.V.

Nizhny Novgorod State Technical University n.a. R.E.Alekseev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, Minina street, 24), e-mail: makvl2010@gmail.com

The article presents a new mathematical model that describes the soil ground with plenty of discrete obstacles.
Analysis of roughness allowed to identify the main types: the wave, triangle, cylinder, pock. We analyzed specific types
of roads with plenty of threshold obstacles, namely: forest roads, broken asphalt road, «stone-road». As a result of
measurements roughness distributions versus their length were obtained. It is concluded that exponential distribution
law is the most appropriate for the mathematical modeling. First time new mathematical relationships to determine the
dependences of the distribution of characteristic roughness were shown. These dependencies allow to use the data to
predict the vibrational loading of vehicle in conditions of the ground of this type. The limitations are conditions of the
smooth running and geometric mobility of vehicle.
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ITPOIIECCHBIM MOJIXO/I B PASPABOTKE YYEBHBIX IIJTAHOB
MakapoB A.A., CmoabuukoB C.J., Kuraes /[.®.

HOY BIIO «MexyHapoIHbIi HHCTUTYT pbIHKa», I. Camapa, Poccus
(443030, r. Camapa, yi. I.C. AkcakoBa, 21), e-mail: maa@imi-samara.ru

B crarbe nocrasnena 3ana4a (popMaaH3aLUK ONPEENICHNs. KOMIICTEHTHOCTEH, ()OpMUPYEMbIX KOHKPETHOH UCIH-
IUTHHOM, 1 TIPEeICTaBIIeH MPOIECCHBIH MOXO/, UCIOIB3YEMBIi TSI PeIeHNsI KOMIUIEKCHOH MpOoOIeMbI — MHTETPaIii Tpe-
OoBaHuii paboTozarens u (enepaabHbIX TOCYIaPCTBCHHBIX 00PAa30BaTENIbHBIX CTAHAAPTOB TPETHETO MOKOJICHHS C LIEIIbIO
Pa3paboTKH ONTHMAIIBHBIX yIeOHBIX IUIAHOB U pabouMX IporpaMM Ha ux ocHoBe. [Ipobiema MoskeT OBIT IpeCTaBIeHa B
TepMHUHAaX 0o0wIel Teopun cucreM. [1oka3aHo, YTO JAHHBIH TOIXO MOKET OBITh PEAH30BaH C UCIIOIb30BAaHUEM arlIapara
00yJaeMbIX HEHPOHHBIX CETeH, 4TO MO3BOJIUT HE TONBKO ONTHMH3HPOBATE IIPOIECCH (POPMHUPOBAHMS yIEOHBIX IUIAHOB Ha
OCHOBE CYIIECTBYIOLINX CTAHAAPTOB, HO M pelarh IpooieMbl (GOPMUPOBAHHS CHELUAIM3MPOBAHHBIX, B TOM YHCIIE M UH]IH-
BU/TyaJIbHBIX Y4EOHBIX TUIAHOB. VICTIONB3YsI TAHHBIH MOXO0/I, MOKHO PEIIaTh KaK 3a1aur ()OPMUPOBAHKS COOTBETCTBYIOIINX
KOMIIETEHIINH, TaK M Mpe/lararb ONTUMAaIbHYI0 AMHAMUKY MX mofadu. [lokasano, 4to it 3(hEeKTHBHOIO MOCTPOCHNUS
y4eOHOTrO IUTaHa CieyeT YCTAHOBUTh 3aBUCHMOCTH MEK/Ty KOMITCTCHTHOCTSMH C BECOBBIMH KOA(D(HIMEHTaMIL.

PROCESS APPROACH IN THE DEVELOPMENT OF CURRICULA
Makarov A.A., Smolnikov S.D., Kitaev D.F.

NOU VPO «International market Institute», Samara, Russia, 443030, Samara, street of G.S. Aksakov, 21),
e-mail: maa@imi-samara.ru

In the article the task formalization of competencies generated discipline and introduced a process-based approach is
used for solving the complex problems of integration of the requirements of the employer and the Federal state educational
standards of the third generation with the purpose of perfection of educational plans and work programs on their basis. The
problem can be represented in terms of General systems theory. It is shown that this approach can be implemented with the
use of trained neural networks, which will allow not only to optimize the processes of formation of curricula based on existing
standards, but also to solve problems of formation of specialized, including individual training plans. Using this approach can
solve the problem of the formation of relevant competencies and offer optimum dynamics of their submission. It is shown
that to effectively build a curriculum should be to establish the relationship between competencies with different weights.

AHAJIN3 IMPOLECCA 3AKAJIKW THYTBIX ABTOMOBWJIBHBIX CTEKOJI U BBIPABOTKA
HNPEJJIOKEHUU JJIA IMOBBIINEHUA KAYECTBA BbIITY CKAEMbIX U3JEJINA

Makapos P.U., Ma3zanoBa B.1.

OI'BOY BIIO «BraguMmupckuii rocyiapcTBEHHBIM YHUBEPCUTET UMEHH AJjiekcanpa [puropreBuda
u Huxonast I'puropreBuya CroneroBeix (Bial'Y)», r. Bnagumup, Poccus (600000, Binagumup, yi. ['opskoro, 87),
e-mail: makarov.ruslan@gmail.com, mazanova_v(@mail.ru

[poBezneH aHanu3 KadecTBa BbIPA0ATHIBAEMBIX 3aKAJICHHBIX ABTOMOOMIIBHBIX CTEKOJI Ha COBPEMEHHBIX TEXHOJIOTH-
YEeCKUX JIMHUAX. BBISBICH 3HAYNTEIBHBIN pa30poc OTKIOHEHUH (GOPMBI CTEKON OT TPEOOBAHUIA YepTekKa 1 TOKa3aTemneit
XapaxTepa pa3pyLICHNH TPY UCHBITAaHUSIX. AHAIN3 TEXHOJIOTMYECKUX PEKHMOB IIOKa3aJl HEOCTAaTOYHYIO CTAa0MIBHOCTh
1 TOYHOCTB MPOIEcCcOB. J{/Is MOBBIIIEHNS Ka9eCTBA MPE/IaraeTCsl aBTOMAaTU3HPOBATh YIPABICHUE TEXHOIOTNUECKUMU
HporeccamMy 3akaiky. Pa3paboTaHbl MOAEIM Ha HEHPOHHBIX CETSIX, ONMCHIBAIOLINE BIMSHHUE PEKIMA 3aKaJIKU Ha Xapak-
TepUCTUKH BbIpabarbiBaeMbIX m3fennil. ChopMynupoBaHa 3aada ynpaBIeHNs] TEXHOTOTHIECKIM POIECCOM 3aKaIIKH.
BBeneH KOMIUIEKCHBIN KPUTEPUid JUTsl OLIEHKH KauyecTBa BBIPa0aThIBAEMOT0 3aKaJICHHOTO aBTOMOOMIIBHOTO cTekia. MMu-
TaIMOHHBIM MOZICTMPOBAHUEM OKa3aHA BO3MOXKHOCTD MOBBIIIECHHS KadeCTBa BHIPAOATHIBAEMBIX CTEKON Ha ACHCTBYIO-
IIUX IPOU3BOJICTBAX. Pa3paboTaHHBIil arOpUTM HPEIIOKEHO UCTIONB30BATh B CUCTEMAaX ITOAICPIKKHU IIPUHATHS PeLICHHIT
TEXHOJIOTOB ITPOU3BO/ICTBA IS BBIPAOOTKH PEIICHHI 0 KOPPEKIUH PEKUMOB 3aKaJIKH CTEKIIA.

THE ANALYSIS OF TEMPERING OF BENT AUTOMOTIVE GLASSES AND DEVELOPMENT
OF OFFERS TO IMPROVE THE QUALITY OF MANUFACTURED PRODUCTS

Makarov R.1., Mazanova V.I.

Vladimir State University named after Alexander and Nikolay Stoletovs, Vladimir, Russia
(600000, Vladimir, Gorky str., 87), e-mail: makarov.ruslan@gmail.com, mazanova v@mail.ru

The analysis of quality of the developed tempered automotive glasses on modern technological lines is made.
The considerable dispersion of deviations of a form of glasses from drawing requirements and indicators of nature of
destructions is revealed. The analysis of technological modes showed insufficient stability and accuracy of processes.
To improve the quality offered to automate the management of technological processes of tempering. The models
of neural networks, describing the effect of tempering mode on the characteristics of products are developed. The
problem of management is formulated by technological process of tempering. The complex criterion for an assessment
of quality of the developed tempered automobile glass is entered. Imitating modeling showed possibility of improvement
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the quality of produced glasses on operating productions. The developed algorithm can be used in decision support
systems of technologists of production for correction modes of tempering glass.

3AKOHOMEPHOCTH AKXCTI/I‘IECKOIK IMHUCCHUHA
P BBICOKOTEMIIEPATYPHOU JE®OPMAILINU CIIJIABA AMI'6

Makapos C.B.!?

1 Anraiickuii rocynapcTBeHHbIN yHUBEpCUTET, I. bapHuayi, Poccus (656049, r. bapnayn, np. Jlenuna, 61),
e-mail: mak.ispms@mail.ru
2 NucrutyT dusuxu npouHoctu u Marepuanosegenus CO PAH, r. Tomck, Poccust
(634021, . Tomck, mip. Akanemuueckuii 2/4)

[IpoBeneHs! Hccnea0BaHNs U IPUBENICHBI PE3yIbTaThl aHAIN3a aKyCTHYECKHX U Ae(popMannoHHBIX 3(Q(PEKTOB B
QIIOMUHHMI-MarHueBbIX CIIaBax MPH BBHICOKHMX Temreparypax. OOHapy»KeHO, 4TO NMPH HarpeBe HarpyXKeHHBIX 00pa3-
1I0B HAOMIOaeTCsI MOHOTOHHOE HAKOIUIEHHUE Je(opMaIini, COMPOBOXKIAIONIEeCS MOHOTOHHOH aKyCTHYeCKON SMUCCH-
eif. [Ipu noctmwkenun temnepatypst 400 0C ckopocTh nedopManny pe3ko BO3pacTaeT, YTo MPUBOIANT K BO3PACTAHUIO
aAMILUTHTY aKyCTHYECKHX CUTHAJIOB. YCTaHOBJICHO, UTO IIPH MeXaHW4YeckoM HarpyxeHuu (55 MIla) cimaBa AMr6 npu
temmeparypax ot 100 1o 350 0C GopmupyeTcs MUK CpeTHEKBAIPATUIHOTO HAMPSKEHHSI aKyCTHYESCKOM aMuccuu. [1pu
MOCIIeTYIOIIeM HarpyXeHUH MUK CPeTHEKBAIPAaTHIHOTO HAMPSDKEHUS aKyCTHIECKON IMUCCHU HAOIIOIAETCs TOJIBKO B
[IUKJIaX, B KOTOPBIX HATPy3Ka YBEIMUYHBACTCS M0 OTHOIICHHUIO K MPEABAYIIEMY UKy (Hampumep, 10 65 MIla). Takoe
TTOBEICHUE CTIaBa MOJKET CBHJIETEIBCTBOBATH O MPOTEKAHUH YaCTHYHOTO paciiaa MepeChIEeHHOTO TBEPIOTO PaCcTBO-
pa, 1udy3MOHHBINH MEXaHU3M KOTOPOTO PEan3yeTcsl B YCIOBUSI MEXaHHYECKOI aKTHBALIMH.

REGULARITIES OF ACOUSTIC EMISSION AT HIGH-TEMPERATURE DEFORMATION
OF THE ALLOY AMG6

Makarov S.V.'2

1 Altai State University, Barnayl, Russia (656049, Barnayl, pr. Lenina, 61), e-mail: mak.ispms@mail.ru
2 Institute of Strength Physics and Materials Science of the Siberian Branch of the Russian Academy
of Sciences, Tomsk, Russia (634021, Tomsk, pr. Akademicheskii, 2/4)

The investigations were carried out and the results of analysis of deformation and acoustic effects in aluminum-
magnesium alloys at high temperatures were shown. It was found that heating of the loaded samples leads to monotonically
accumulation of deformation, accompanied by monotonous acoustic emission. Upon reaching a temperature of 400 0C
strain rate increases dramatically, which leads to an increase in the amplitude of acoustic signals. It was found that during
mechanical loading (55 MPa) of AMg6 alloy at temperatures from 100 up to 350 0C RMS peak of acoustic emission is
formed. Subsequent loading RMS peak of acoustic emission is observed only in the cycle in which the load is increased
relative to the previous cycle (e.g., 65 MPa). This behavior of the alloy may indicate the flow of partial decomposition of
the supersaturated solid solution, the diffusion mechanism is implemented in terms of mechanical activation.

CTATUCTUYECKHUI AHAJIN3 XAPAKTEPUCTUK CHEKHOI'O IIOKPOBA

Maxkapos B.C.

®OI'BOY BIIO «Humxeropoackuii rocyapcTBEHHBIN TexHUUeCcKui yHuBepcuteT uM. P.E. AnekceeBay,
. Hwxuauii Hosropon, Poccust (603950, I'CIT-41, H. Horopon, yi1. Munusa, . 24),
e-mail: makvI2010@gmail.com

B crarbe maercst onpeaeneHne MOABIKHOCTH TPAHCIIOPTHO-TEXHOIOTMYECKUX MalIiH. PaccmarpuBaeTcst yacTHas 3a-
Jada MOABIKHOCTH — HPOXOAMMOCTD MaIlIMHBI B 3UMHHMI I1epro. BriepBble mpeJicTaBieHb! CTaTHCTHYECKHE XapaKTePUCTHKN
CHEXXHOTO TOKpoBa. [IprBoasTCS JaHHBIE MO CPETHIM MAKCHMAIIBHBIM 3HAYEHHSIM ITyOHH 3aJIeraHusl CHEKHOTO MOKPOBA Ha
Teppuropun Hrokeropozickoii obnmactu. Bonee ronpo6Ho paccMoTpeH Bonpoc (hopMHUPOBAHS CHEXKHOTO OKPOBA 10 TAHHBIM
craHuun MeteoHadmonenus llaxynss. [IpuBomsiTes nyOnHa 3a1eTaHus U IIOTHOCTh CHEXKHOTO TTOKPOBA B 3aBUCHMOCTHU OT
YCIIOBHOH MPOIOIDKUTENBHOCTH 3UMHET0 NepHoya. J[aHbl SMImpryaecKre 3aBUCUMOCTH TS OLPEJICIICHHS] CPSIHHX 3HAYCHUH
ITyOuHBI ¥ IIOTHOCTH. IToKa3aHbI CTaTHCTUYECKUE XapaKTEPUCTUKN BEPOSTHOCTH OTKIIOHEHHS! HOPMHPOBAHHOTO 3HAYEHMST OT
CPEIIHETO 1 HAKOIUICHHOH BEPOSITHOCTH, a TAK)KE CPEIHEKBAPAaTHIHOIO OTKJIOHEHHUSI pacCMaTpUBaeMbIX ITapameTpoB. [Ipyse-
JIeHBI JAaHHBIE O CPOKAX 3aJIeTaHMs yCTAHOBHBILIETOCS CHEKHOTO TTIOKPOBa Ha Tepputopun Hrkeropozckoii obmactu.

STATISTICAL ANALYSIS OF CHARACTERISTICS OF SNOW
Makarov V.S.

Nizhny Novgorod State Technical University n.a. R.E.Alekseyev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, street Minina, 24), e-mail: makvl2010@gmail.com

The paper provides a definition of the movability of transport and technological machines. Considered a

particular problem of movability - flotation machine in winter. First introduced to the statistical characteristics of
the snow cover. As it changes over the winter period. Data on the average maximum depth of snow cover in the
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Nizhny Novgorod region. More detail the question of snow cover on the station data Shakhun’ya meteorology.
Given the depth and density of snow, depending on the duration of the conditional winter. Are empirical correlations
to determine the average values of depth and density. Showing the statistical characteristics of the probability of
deviations from the mean of the normalized values and cumulative probabilities, as well as the standard deviation
of the parameters under consideration. The data on the timing of occurrence of steady snow cover in the Nizhny
Novgorod region.

AHAJIN3 YCJOBUM SKCILIYATAIIUA ABTOMOBUJIBHOM TEXHUKHA
3A PYBEKOM KAK CITIOCOb COBEPIIEHCTBOBAHHWS CUCTEMbI BBIITIOJTHEHHU S
T'APAHTUHUHBIX OBA3ATEJIBCTB

Maxkaposa U.B., Xa0uoysumn P.I., Beasies J.1., Uepemun A.A.

Kazanckwuit (ITpuBosmkckuii) Gpeaepanbhbiii yausepceureT (423810, . Habepexusie Uennsl, np.Mupa, 68/19),
e-mail: kamIVM@mail.ru

Crarbsl TIOCBsIIIIEHa Pa3pabOTKe TEOPETHYECKUX M MPAKTHUECKHX METOJIOB PEIICHUs HpOoOiIeM, CBS3aHHBIX C
pa3BUTHEM CHCTEMbI (DHPMEHHOTO CEpBHCA IPY30BBIX aBTOMOOWIICH M MOBbIIIeHHEM 3G(EKTHBHOCTH ee (yHKIHO-
HUpoBaHusA. PaccMoTpeHbl BO3MOXKHOCTH npuMeHeHnst OLAP-TeXHOIOrHK Kak CPeACTBa HAKOIUICHUS MH(POPMALUH
00 OTKa3ax aBTOMOOMIIEHOM TEXHUKH, YTO CIIOCOOCTBYET MOBBIIICHHIO €€ Ka4eCTBa M ONEPaTHBHOCTH MCIOJIB30BaHUS
JUIst aHasM3a. PaccMOTpeH MpUMep HCIOIb30BaHus MPEUIOKEHHON METOI0JIOTHI Ha TPUMEpe aHajIn3a JaHHbIX, MOy~
YEHHBIX U3 CEPBUCHBIX LIEHTPOB CYILECTBYIOLIEH auaepcko-cepBucHoi cetn KamA3 3a pybesxxom. [lokasano BinusHue
(axTopa KIMMaTHYECKUX YCIOBHH PErnoHa HKCIUTyaTallMy Ha ITOKa3aTesIM JKCIUTyaTal[iOHHON HajxexHocTH. [Ipen-
JIOXKEHHBIH METOJ MO3BOJIUT OPTraHM30BaTh HAKOIJICHHE CTATHCTHYECKHX JAHHBIX O HanOosee YacThIX MPUYHHAX BO3-
HHMKHOBEHHS NIPEKACBPEMEHHBIX OTKA30B B OIPE/IEICHHbBIX YCIOBUAX KCIUTyaTallu1, a TAK)KE AHAIUTHYECKHX JTaHHBIX
OT JMJIEPCKUX IIEHTPOB, TIO3BOJISTIONIHMX IIPOM3BOUTEIIIO II€IEHANPABICHHO COBEPIICHCTBOBATH KOHCTPYKITHIO aBTOMO-
Owst, IOBBIIIAS €T0 HA/ISKHOCTD M OE30MacHOCTb.

ANALYSIS OF CONDITIONS OF SERVICE VEHICLES ABROAD AS A WAY
TO IMPROVE SYSTEM PERFORMANCE WARRANTY

Makarova L.V., Khabibullin R.G., Belyaev E.I., Cheremin A.A.

Kazan (Volga Region) Federal University, NaberejnyeChelny, Russia
(423810, NaberejhnyeChelny, pr.Mira, 68/19), e-mail: kamIVM@mail.ru

The article is devoted to the development of theoretical and practical methods of solving problems associated
with the development of the system of the corporate service of trucks and increase efficiency of its functioning.
Considered are the possibilities of the use OLAP-technologies as a means of accumulation of the information
on failures of vehicles that helps to improve its quality and efficiency of use for analysis.Consider an example
of application of the proposed methodology in the analysis of the data obtained from the service centers of
the existing dealer-service network of KAMAZ abroad. It is shown the influence of the climatic conditions of
the region operating on the indicators of operational reliability.The proposed method will allow to organize the
accumulation of statistical data on the most frequent reasons of premature refusals emergence in certain service
conditions; accumulation of analytical data from the dealer centers allowing the producer purposefully to improve
a design of the car, increasing its reliability and safety.

YUYET PUCKOB TP AHAJIM3E NEPCIIEKTUBHbBIX HATIPABJIEHUM PA3BUTHSI
ABTOMOBUWJIBHOU OTPACJIN

Maxkaposa U.B., Baaues U.HU.

Kazanckwuit (ITpuBosmkekuii) Gpenepanbhbiii yausepceureT (423810, . Habepexusie Yennsl, ip. Mupa, 68/19),
e-mail: kamIVM@mail.ru

Crarbsl TOCBsIIIICHA KITaCCU(UKAIIMU ¥ aHAIIM3Y PUCKOB, BOZHHKAIONIIMX HA BCEX JTallax KU3HEHHOTO IUKJIA aB-
TOMOOWIIBHOM TEXHHUKH: OT €€ pa3paboTku 10 yruimsanud. Ocodoe BHUIMaHKE MOCBSIICHO PHCKAaM, BOSHUKAIOIIUM Ha
9Talle SKCIuryaTalluu aBTOMOGI/lJTbHOP'I TEXHUKHU, ITOCKOJIBKY OH ABJIAETCSA CaMbIM JUIUTEIIbHBIM 1 BKJIFOYACT B CCGH MHO-
JKECTBO IIPOIIECCOB, 00BEANHEHHBIX B TAKNE TPYIIIHI, KaK KOMMEpUecKasi U TeXHHUYecKas skciuTyaranust. [lokasano, uro
KOMMepUeCKast 9KCILTyaTaIHsl OAPa3yMeBaeT Mo cOO0H OpraHU3aNUIo JIOTHCTHIECKUX U MEPEBO30UHBIX TPOIIECCOB C
NPUCYLIMMH UM pHCKaMU. B To ke BpeMst TeXHUUeCKast SKCIUTyaTalusl, Moipa3yMeBaroliias OpraHu3anuio MpoIeccoB
CEpPBHCHOTO COIIPOBOX/ICHNUS aBTOMOOHIIS, B HACTOAIIEe BpeMst 00bEANHEHa C IIPOIiecCaMy MIPOAaXK KaKk aBTOMOOMIIEH,
TaK ¥ 3aMacHBIX JacTeil K HUM, 9TO 0OyCIaBIMBAET CHENU(PHUKY BO3SHHKAIOMNX PHUCKOBBIX cuTyaruid. I[IpuBommtces
METO/IMKA Ka4eCTBEHHOTO aHAIIN3a PUCKOB, XapaKTEPHBIX JUIs IIPOSKTOB MO PACHIMPEHHIO (GUPMEHHOMN THIePCKO-Cep-
BHCHOW CETH aBTOMOOHMJIECTPOUTEILHOIO MPEINPUATHS, NOKa3aHbl BO3MOXKHBIC BApHAHTHI BOSHUKAIOIINX PHCKOBBIX
CUTYyalU.
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ACCOUNT OF RISKS WHEN ANALYZING THE PERSPECTIVE DIRECTIONS
OF DEVELOPMENT OF THE AUTOMOBILE BRANCH

Makarova L.V., Valiev L.1.

Kazan (Volga Region) Federal University, Naberejnye Chelny, Russia (423810, Naberejhnye Chelny, pr. Mira, 68/19),
e-mail: kamIVM@mail.ru

The article is devoted to classification and risks analysis arising at all stages of automobile vehicles life cycle: from
its development to recycling. Special attention is devoted to risks arising at operation phase of automobile vehicles as it
is the longest and includes a set of processes joined in such groups as commercial and technical operation. It is shown
that commercial operation means logistic and transportation processes management with inherent risks. At the same
time the technical operation meaning automobile service support management, is combined now with sale processes of
automobiles and spare parts that causes specificity of arising risk situations. The technique of risks qualitative analysis,
typical for projects on expansion of an automobile company dealer and service network is resulted, possible variants
of arising risk situations are shown.

INPUMEHEHHME q>0PCAfIT-TEXHOJIOFHFI ITPU PABPABOTKE CTPATET'U PA3BBUTHUSA
PBIHKA ABTOMOBNJIBHOU TEXHUKHU HA AJIBTEPHATUBHBIX BUJAX TOIIJINBA

Maxkaposa U.B., XaouOyainn P.I., Banues U.H.

Kazanckuit (ITpuBosmkckuii) Gpeaepanbhbiii yausepceureT (423810, . Habepexusie Uennsl, np.Mupa, 68/19),
e-mail: kamIVM@mail.ru

Crarbst OCBsIIIEHa Pa3paboTKe NMPaKTHISCKOW METOAMKU IPUMEHEeHHs TexHonornn «Dopcaldity U1 pereHns mpo-
OreM, CBS3aHHBIX C Pa3BUTHEM aBTOMOOMIBHOTO PhIHKA HAa Ta30MOTOPHOM TOILTHBE. PaccMOTpEeHBI MpenMyInecTBa Hc-
TI0JIb30BAHMS IIPHPOIHOTO ra3a Kak Oe30I1aCHOI0, SKOJIOTHYECKH YUCTOTO U SKOHOMHYHOTO BH/Ia aIETEPHATUBHOIO TOILIH-
Ba. [IpoaHani3npoBaHe! MPEANOCHUIKH JUTS TIEpexoa OOIIECTBEHHOTO TPAHCIIOPTA, a TAKXKE TPAHCIIOPTA KOMMYHAIBHBIX
CITy’k0 Ha ra30MOTOpHOE TOIUIMBO. [IpHuBeIeHBI 1 IPOAHAIM3UPOBAHBI ClIEPXKUBAOIINE (DAKTOPHI ITepexo/ia aBTOMOOHIIEHO-
TO TPAHCIOPTa Ha Ta30MOTOPHOE TOIUIMBO. YKa3aHbI IyTH PELICHNUS JAHHBIX MPOOIEM C yUETOM Mep, MPEeIPHHIMAEMBIX
TOCYAapCTBOM JULSI CTUMYJIMPOBAHHMS Pa3BUTHS JJAHHOTO HAIIPABJICHYS C LIEIIBI0 00eCIIeUEeH s YCTONUMBOIO Pa3BUTHS TPAHC-
TIOPTHOM CHCTEMBI U TopozioB. [IpuBeeH mpruMep CLEHApHOTO aHaIN3a BapHAHTOB NIEPEX0AA ABTOMOOHIBHOTO TPaHCIIOpTa
Ha ra30MOTOPHOE TOIUIMBO C YYETOM Pa3HBIX CLICHAPUEB PA3BUTHUSI SKOHOMHYECKOH cuTyarmu Juist CTaBpOIOIECKOTO Kpasl.

APPLICATION OF FORESIGHT TECHNOLOGIES IN THE DEVELOPMENT STRATEGY
OF AUTOMOBILE MARKET ON ALTERNATIVE TYPES OF FUEL

Makarova 1.V., Khabibullin R.G., Valiev L.I.

Kazan (Volga Region) Federal University, NaberejnyeChelny, Russia (423810, NaberejhnyeChelny, pr.Mira, 68/19),
e-mail: kamIVM@mail.ru

The article is devoted to development of practical methods of application of foresight technology for the solution
of the problems connected with the development of the automobile market on gas fuel. Advantages of using natural gas
as safe, environmentally friendly and cost-effective type of alternative fuel are considered. Preconditions for transition
of public transport, and also transport of utility services on gas fuel are analyzed. Limiting factors of transition of
the automobile transport on gas fuel are described and analyzed. Solutions of these problems taking into account
the measures undertaken by the state for stimulation of development of this direction for the purpose of providing
a sustainable development of transport system and the cities are specified. The example of the scenario analysis of
options of transition of the motor transport on gas fuel taking into account different scenarios of development of an
economic situation for Stavropol Territory is given.

UCCJIEJOBAHME I'EJIE1 HA OCHOBE CBMIID METOAOM JIMOOEPEHIIUATILHOM
CKAHUPYIOIIEU KAJIOPUMETPUHN

Maxkcumkun A.B., Uykos JI.U., Ctenamkun A.A., Yepavinues B.B.
HammonansHbiil uccienoBatensckuii Texnonoruueckuii yausepcutet « MUCuCy», Mocksa, Jlenunckuii np-t, 4

B pabote mpezncTaBieHbl pe3ynbTaThl HCCIEA0BAHUI refelt Ha OCHOBE CBEPXBBICOKOMOJIEKYISIPHOTO TOMHITH-
JIeHa, TOJy9eHHbIe METO0OM A depeHInalIbHON CKaHUPYIONMel KaJopuMeTpiH. [loka3zaHo, 4TO KpHCTaJUINYecKast
CTPYKTypa B TeJsIX HaXOJHUTCS B MPSIMON 3aBUCHMOCTH OT KOHLEHTPAIIMH PACTBOPHUTENS U SIBISAETCS MPUIMHOMN Ou-
MOZAIBEHOCTH ITUKOB IIIaBiIeHns. CHIKEHNEe KOHIEHTPAIIMN PACTBOPHUTEIS B rejle MPUBOAUT K KPUCTALIH3AIMU Ma-
KPOMOJIEKYIT TIOJTMMEPa, YBEIMUSHUIO Pa3MEPOB JTaMEISIPHBIX KPHCTAIIIOB M YBEIWYEHHIO OOIIEH CTeNeHn KpucTan-
nuaHOCTH. HanGonpimed cTeneHbio KpUCTAUIMIHOCTH U pa3MepoM JTaMeJUIIPHBIX KPHCTA/UIOB 001a1al0T MOJHOCTEIO
BBICYILIEHHBIE TEITH OT PACTBOPUTENS — Kceporenu. [lomyueHHble JaHHBIE MOKa3bIBAIOT BIHSAHHE KOHIIEHTPAILMH pac-
TBOPUTEIIS B TelIb-BOJIOKHAX Ha 00pa30BaHKE B HUX ONTUMAIBHON CETKNU 3alleTIeHNH, OKa3bIBAIOIIEi OTPOMHYIO POJIb
Ha CBOMCTBA KOHEYHOTO MPOAYKTA MPHU MPOBEAECHUHU ONEPaAINil TEPMOBBITSITHBAHNS TeTb-BOJIOKHA.
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A STUDY OF THE UHMWPE-GELS BY DIFFERENTIAL SCANNING CALORIMETRY
Maksimkin A.V., Chukov D.I., Stepashkin A.A., Tcherdyntsev V.V,
National University of Science and Technology “MISIS”, 119049, Moscow, Leninsky prospect, 4

This paper presents the results of studies of gels based on ultrahigh molecular weight polyethylene obtained by
differential scanning calorimetry. It is shown that the crystal structure in the gels is depends on the concentration of the solvent
and is and causes of the bimodal melting peaks. Reducing the concentration of solvent in the gel leads to crystallization of
the polymer macromolecules, increases the size of the lamellar crystals and increases the overall degree of crystallinity. The
greatest degree of crystallinity and the size of lamellar crystals have a gels, which was completely dried from the solvent
(so-called xerogels). Results of this investigation shows the influence of the concentration of the solvent in the gel fibers to
forming their optimal entanglement, which has a significant influence on the properties of the gel- spinning UHMWPE fibers.

BO3MOKHOCTDb OITUMU3AIIMA NNTAHUPOBAHUSA PABOTBI ABTOBYCOB
HA OCHOBAHUWU JAHHBIX BE3SHAJIMYHOMU OIIJIATBI TPOE3JA

Maxkmuna E.B.

Cankr-IleTepOyprckuii rocynapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCHUTET,
Poccus, 190005, Cankr-IletepOypr, 2-1 KpacHoapwmeiickas yi., 1. 4

B crarbe paccMOTpPEHBI aCHEKThI MIAHUPOBAHUS PAOOTHI TOPOJCKUX aBTOOYCOB M BO3MOXKHOCTH ONTHMU3ALIIH.
BEIsIBIIEHBI OCHOBHBIE HEIOCTATKH CYIIECTBYIOIEH CXeMbI OpraHu3aIiy paboThl aBTOOYCHOTO TPAHCIIOPTa, TAKNE KaK
HECOOTBETCTBHE CIIPOCA HAa MEPEBO3KY M KOJIMUYECTBA PAOOTAIONIETO TPAHCIIOPTA, OTCYTCTBHE MOHHUTOPHMHIA Macca-
JKUPOTIOTOKOB, HEPAIMOHAIbHAS OpraHu3anys pabodero BpeMeHn Boxuteneil. [Ipu u3ydeHnu Bompoca paccMOTpeHa
U MpOoaHaIN3UpPOBaHa PaboTa HECKOIBKUX TOPOACKUX aBTOOYCHBIX MapIIpyTOB. MOHUTOPHHI MacCcakMPONOTOKA sB-
JSIeTCS TIepBOOUEPETHON 3aJaueil ISt KOPPEKTHPOBKH M ONTHMH3AIIH PabOTHI TOPOICKOTO aBTOOYCHOTO TPAHCIIOPTA.
[IpuBeseHbI NpenMyIIeCTBa U 000CHOBAHUS IPUMEHEHHMS IaHHbIX Oe3HAIMYHOIT oruiaTsl poesna. [TomyyeHue uHdop-
MaIiH O KOJIMYEeCTBE ePEBE3EHHBIX ITACCAXKUPOB MOCPEACTBOM ba3bl JaHHBIX cHCTEMBI OE3HAINTHO OTIIATHI IIpoe3ia
NpeJCTaBIsIeT adbTePHATUBY MPUMEHEMbIM criocobaM. Takske B cTaTbe BBIIEIEHBI 3a/[a4l, PEHIEHHE KOTOPBIX MOBBI-
CHT NIPUBIICKATEILHOCTH aBTOOYCHOTO TPAHCIOPTA JJISI HACCaXXUPOB U AP PEKTHBHOCTH pabOTHI.

POSSIBILITY OF OPTIMIZATION OF SCHEDULING OF BUSES ON THE BASIS
OF DATA OF THE NON-CASH PAYMENT OF JOURNEY

Makshina E.V.

Saint-Petersburg State University of Architecture and Civil Engineering,
2-nd Krasnoarmeiskaya St. 4, 190005 St. Petersburg, Russia

In article aspects of scheduling of city buses and possibility of optimization are considered. The main shortcomings
of the existing scheme of the organization of work of bus transport, such as discrepancy of demand for transportation
and quantities of working transport, lack of monitoring of passenger traffics, the irrational organization of working
hours of drivers are revealed. When studying a question work of several city bus routes is considered and analysed.
Monitoring of a passenger traffic is a priority for adjustment and optimization of work of city bus transport. Advantages
and justifications of application of data of non-cash payment of journey are given. Obtaining information on number of
the transported passengers by means of the Database of system of non-cash payment of journey represents alternative
to applied ways. Also in article the tasks which decision will increase appeal of bus transport to passengers and overall
performance are allocated.

JE®EKTOCKOITUS ATIOMAUHUIN-MATHUEBBIX CILTABOB
METOJOM BUXPEBBIX TOKOB

Manuxo B.H."?, 3pipsinoBa A.1."*

1 Anraiickuii rocy1apCTBeHHBIH YHUBEPCHUTET, I. bapHayi, Poccust (656049, r. Bapnayn, np. Jlenuna, 61),
e-mail: pvv@asu.ru
2 Unctutyt Qusuku npouHoct u marepuanosezrenus CO PAH, . Tomck, Poccust
(634021, r.Tomck, ip. Akagemudeckuii 2/4)

Pa3paboran cBepXMHHHUATIOPHBIA BHXPETOKOBBII MpeoOpa3oBaTelib Iisi KOHTPOJIST (PU3MUYECKUX MTapaMEeTPOB aJIFOMH-
HMH-MarHueBbIX cIUIaBoB. [IpuBenieHa CTpyKTypHas cxema BUPTYaIU3UPOBAHHOIO JAaTYMKA HA OCHOBE CBEPXMHHHUATIOPHO-
ro mpeodpaszoBarelis. B craTbe omicaHbl pe3ybTaThl HCCICIOBAHNS BU3YaIbHBIX KPECTOOOPa3HBIX I€(EKTOB, CMOICIUPO-
BAaHHBIX B CIUIaBE aJTIOMUHUN-MarHuii Ha nryoune 0 5 Mm. OOpasbl MOJICNBHBIX JIE()EKTOB TIOTyUeHBI C UCIIOIB30BaHUEM
Dypbe-nipeodpazoBaTerisi U3MEPHTENS IEKTPOIPOBOIAHOCTH, pa3padOTaHHOrO aBTOpaMu. Takke ¢ MCIOJIb30BaHUEM yKa-
3aHHOTO U3MEPUTEJIS AIEKTPOIIPOBOHOCTH ObIa MCCIIE0BAHA AIEKTPOIIPOBOJHOCTD B 00JIACTH CBAPHBIX IIIBOB, COCIUHSI-
FOLIMX TUIACTHH W3 ATFOMUHUI-MarHUeBbIX CIUIaBOB. [loka3aHo, 4To TpaHC(OpMaTOpHBIN HAKIIATHOW BUXPETOKOBBIN TIpe-
o0pa3zoBaresib, Ha OCHOBE KOTOPOTO ObUT M3rOTOBJICH U3MEPHUTENb MIEKTPOIPOBOHOCTH He(hepPOMArHUTHBIX MaTeprasos,
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U pa3pabOTaHHbI METOI U3MEPEHHI MO3BOJIIOT C MOMOIIIBIO BUPTYATH3UPOBAHHOTO M3MEPHUTEIS IICKTPOIPOBOIHOCTH
HCCIeIOBaTh Ie(EKThI 1 HEOTHOPOIHOCTH ATFOMUHUIT-MarHUEBhIX CIUIABOB B MPOIECCE HEPA3PYyIIAIOIIETO KOHTPOIIS.

CONTROL ALUMINIUM-MAGNESIUM ALLOY EDDY CURRENT
Malikov V.N.!2, Zyrianova A.L'?

1 Altai State University, Barnayl, Russia (656049, Barnaul, pr. Lenina, 61), e-mail: pvv@asu.ru
2 Institute of Strength Physics and Materials Science of the Siberian Branch of the Russian Academy of
Sciences, Tomsk, Russia (634021, Tomsk, pr. Akademicheskii, 2/4)

Designed miniature eddy current transducer to monitor physical parameters of aluminum -magnesium alloys. The block
diagram of the sequenced -based sensor subminiature transducer is shown. This paper describes the results of a study of visual defects
cruciate modeled in aluminum-magnesium alloy to a depth of 5 mm. Images of model defect obtained using Fourier converter
conductivity meter developed by the authors. Either using said meter was studied electrical conductivity in the welds connecting
the plates of an aluminum -magnesium alloys. It is shown that eddy current transducer probe on which the meter was made of non-
ferromagnetic materials and electrical conductivity measurement method developed allows sequenced using conductivity meter to
investigate defects and inhomogeneities of aluminum-magnesium alloys in the process of non-destructive testing.

PABPABOTKA METOAUKHW MOHUTOPUHI'A YPOBHSI PABBUTUS SJIEKTPOHHOT'O
OBYYEHMUSA U JIMCTAHIIMOHHBIX OBPA3OBATEJIbBHBIX TEXHOJIOTH B BY3AX

ManaunoB M.B., Mouanos C.II., TperssikoB B.C., EpmaxoBa JI.A., [1aBaoBa JI.JI.

OI'BOY BIIO «Cubupckuii rocyiapcTBEHHBIN HHIYCTpUaIbHBIN YHUBEpcUTET», HoBOKy3Henk, Poccus
(654007, . HoBoky3Helk, yi. Kuposa, 42), e-mail: malmax@itm.sibsiu.ru

B cTarbe paccmaTpuBaloTCs OCHOBHBIE CHCTEMBI M TOAXOIBI K OIIEHKE KadeCTBa IEKTPOHHOTO 00yuenus. I1po-
QHAIN3UPOBAH MHPOBOH OITBIT MOHHTOPUHTA IEKTPOHHOTO 00y4YeHHs, pACCMOTPEHBI cieayromue Meroauku: Quality
Matters, eMM, E-xcellence, ACODE, Pick&Mix. [Ipennoskena MeTouKa MOHUTOPHHTA By30B B 00JIACTH SIIEKTPOHHO-
ro o0yuenus (30) u TUCTaHIIMOHHBIX 00pa3oBarenbHbIX TexHonorui (JIOT), Bkirouaromas ciaeayronye Tarbl: onpe-
JeTIeHHe LieNel U 3a]ja4 MOHUTOPHHTA, BEIOOP KPUTEPUEB IS OLIEHKH, NH()OPMUPOBAHNE U IPUBICUCHNE YIACTHUKOB,
cOop JIaHHbIX, 00pabOTKa M aHAJIN3 PE3yNIbTaTOB, BEIABICHHE O0JIAaCTeH U1 yITydIIeHust 1 GOPMUPOBAHUS MEPOIIPHSI-
Tuii, HanpasneHHbIX Ha pa3sutue D0 u JJOT. [IpeacraBnennas MeToauka 00eCeYMBaCT MOIHBINA OXBAT BCEX ACMIEKTOB
NIEKTPOHHOTO 00YUYEHUsI, TI03BOJISIET OLeHUTh ypoBeHb pazsutust DO u JIOT B By3ax u rOTOBHOCTH By3a K YUacTHIO B
MEKBY30BCKHX 00pa30BaTeIbHBIX MPOCKTAX, Mpeanonaralomux npumerenune J0.

DEVELOPMENT OF A METHODIC OF MONITORING THE LEVEL OF MATURITY
E-LEARNING AND DISTANCE EDUCATIONAL TECHNOLOGIES IN UNIVERSITIES

Malinov M.B., Mochalov S.P., Tretyakov V.S., Ermakova L.A., Pavlova L.D.

Siberian State Industrial University, Novokuznetsk, Russia (654059, Novokuznetsk, street Kirova, 42),
e-mail: malmax@itm.sibsiu.ru

In the article the basic systems and approaches to assessing the quality of e-learning are considered. The global
experience of monitoring of e-learning is analyzed, reviewed the following techniques: Quality Matters, eMM, E-xcellence,
ACODE, Pick&Mix. The technique of monitoring institutions in the field of e-learning (EE) and distance educational
technologies (DET), including a following stages: the definition of the goals and objectives of the monitoring, the selection
criteria for evaluating, informing and attracting participants, data collection, processing and analysis of the results, to
identify areas for improvement and development of activities aimed at the development of EE and DET. The presented
technique provides full coverage of all aspects of e-learning allows you to assess the level of development of EE and DET
in high schools and college readiness to participate in intercollegiate educational projects involving the use of EE.

ONPEJEJIEHUE HAIIPSKEHHOI'O COCTOSIHUSA B BAJIKAX,
HAILTABJIEHHBIX TEIIJIOCTOUKHUMU CTAJISIMHA

Manymun H.H.!, Baayes J.B.2

OI'BOY BIIO «Cubupckuii rocynapCcTBEHHBIN HHIYCTPUATBHBIN YHUBEpcHTeT», HoBOKy3Helk, Poccus
(654000, HoBoky3Hetk, yin. Kuposa 42), e-mail: nmalushin@mail.ru
IOpruncknii TexHonorndeckuii MHCTUTYT (pritran) denepaasHoro [ocyrapcTBEHHOTO OIOHKETHOTO
00pazoBaTENILHOTO YUPEKACHHUS BBICIIETO TPO(ECCHOHAIBEHOTO 00pa3oBaHust « HallMOHAIBHBIN HCCIIEIOBATEILCKUI
Tomckuit nomurexuamaecknii yausepcuret» FOpra, Poccust (652050, FOpra, yi. Jleannrpasckas 26),
e-mail: valuevden@rambler.ru.

Ocraro4yHble HAPSHKEHUS OKa3bIBAIOT CYIECTBEHHOE BIMSTHHE Ha JIONTOBEYHOCTH PabOUNX BAJIKOB XOJIOTHOU IPO-
KaTky. IIpy BBICOKOM ypOBHE M HEOIATOMPUATHOM PaclpeeIeHNH, CyMMUPYSICh C KOHTAKTHBIMH U TEIJIOBBIMH Hampsi-
JKCHUSIMHU, OHU MOTYT BBI3BATh IIPEXKJIEBPEMEHHOE pa3pylIeHUE aKTUBHOIO CJIOS BajKa. 3HAaHME BEJIMUMHBI U XapaKrepa
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pacnpeacia€Husa 0CTaTO4YHbIX Har[p;mcem/lﬁ U YMCHUE B OHpeZ[eHéHHOﬁ MEPE YIPABJIATH MPOLUECCOM UX (I)OpMPIpOBaHI/Iﬁ
TIO3BOJIAIOT CHMXKAThb UX HCTaTHBHOC BIIMAHHC HA OOJTOBCYHOCTH BAJIKOB. OCo0EHHO 5TO Ba)KHO 1Ipru U3MCHCHUHN TEX-
HOJIOTUYECKOIO ITpoLecca U3roToBJICHUA BAJIKOB (CHOCO6a 3aKaJIKy, HaIlJIaBKU aKTUBHOI'O CJIOS U T.I[.), 3aMCHEC MapKu
BAJIKOBOH CTalld. HOSTOMy OIHHUM H3 CII0COOOB TOBHIIICHUS HaJCKHOCTU U JOJITOBCYHOCTHU pa60tn/1x BAaJIKOB CTaHOB
XOJ'[OI[HOﬁ TIPOKATKKU SABJISICTCS CO3JAaHUE B HUX 6J'IaF01'[pI/15[THOFO HarpsKEHHOTO COCTOSIHUA. B pa60Te IIOKa3aHo, 4TO
JUIL OINPEACIICHUS BEIIMYUHBL U XapaKTepa paclpeACICHUA OCTaTOTHbBIX Hal'[p}DKCHI/Iﬁ B HaIlJIaBJICHHBIX pa60q1/1x BaJIKax
XOJ'[OI[HOﬁ IIPOKATKHu C BBICOKOM TBépI[OCTB}O AKTHBHOI'O CJIOA BO3MOYKHO MCIIOJIb30BaHUC METOJa KaHAaBKH.

DETERMINATION STRESSES IN THE IN THE SWATH-WELD HEAT-RESISTANT STEELS

Malushin N.N.!, Valuev D.V.2

1 Siberian State Industrial University, Novokuznetsk, Russia (654000, Novokuznetsk Kirov Str., 42),
e-mail: nmalushin@mail.ru
2 Yurginskiy Technological Institute (branch) of the federal government’s budget educational institution of
higher education “National Research Tomsk Polytechnic University” Yurga, Russia,
(652050, Yurga, Leningradskaya Str. 26), e-mail: valuevden@rambler.ru.

Residual stresses have a significant effect on the durability of the work rolls of cold rolling. At a high level, and an
unfavorable distribution add up to the contact and thermal stresses , which can cause premature failure of the active layer
of the roll. Knowledge of the magnitude and nature of the residual stress distribution and the ability to some extent, control
the process of their formation can reduce their negative impact on the durability of the rolls. This is especially important
when the process of manufacture of the rolls ( quenching method , the active layer deposition , etc.) , replacing the brand
roll steel. Therefore, one way to improve the reliability and durability of the work rolls of cold rolling mills is the creation
of a favorable state of stress. It is shown that for determining the magnitude and distribution of residual stresses in the weld
work rolls of cold rolling with a high hardness of the active layer may use a method groove.

HNCCIEAOBAHUE DOPEKTUBHOCTU PABOTBI MOJAUDOUILIUPOBAHHOI'O
TFEHETHYECKOI'O AJITOPUTMA B 3AJAYAX KOMBUHATOPUKHN

Maabixuna MLIL., YactukoBa B.A., Biacos K.A.

OT'BOY BIIO «KybaHcKuit rocynapCTBEeHHBIM TEXHOJIIOTHUECKUE yHUBEpcuTeT», Kpacnonap, Poccust
(350072, Kpacuomap, yin. MockoBckas, 1. 2)

B crarbe oTpaykeHBI pe3ynbTaThl HCCIEA0BAHMS dYPPEKTUBHOCTH TPAAUIIMOHHBIX METONOB IOMCKA M TeHETHYe-
CKOTO aJNropuTMa Ha TpHMeEpe BHIOPAHHBIX 3a/ad — 3aJa4id KOMMHBOSDKEpA M 3aJadd MOWCKA KpaTdalIlIero ImyTH B
rpade. [IpoBeneHs! ncciaenoBaHne, HACTPOHKA W ONTUMHU3AIMS ITaPAMETPOB T€HETHYECKOTO allfTOPUTMA, TaKHX Kak:
MHUIMAIN3a1s Ha9albHOH MOMYIAIUHY, KOTHIECTBO MOMYIAIHIA, OTIepaTop CKPEIINBAHKSA, ONIEPaTOp MyTaluH, 0TO0p
B CIEyIolIee MOKOJIeHHe U Ipyrux. Paspaboran psi MoanQUKanMili FeHeTHYECKOro anropuT™a (¢ HCHOJIb30BaHUEM
METOZIa BETBEH M IPaHUIL, KATHOTO aITOPUTMA H JPYTHE), KOTOPHIE MTO3BOIHMIN MOBBICUTH €T0 3(P(HEKTUBHOCTD B He-
CKOJIBKO pa3. J[ysl mpoBeneHHs] CpaBHUTEIBHOTO aHanmm3a 3Gp(EeKTUBHOCTH pabOThl TPAIHUIIMOHHBIX METOJOB MOUCKA,
TEHETHUYECKOTO AITOPUTMA M €T0 MOAU(MHUKAIMIA OBLIT CO3/1aH OTIEIbHBIN MPOrPaMMHBIH MOTYITb C BO3MOXXHOCTBIO Ha-
CTPOMKHU HCCIIEAYEMBIX aITOPUTMOB, aHAJIN3a U HAIVISTHOTO [IPEACTaBICHHUS I10JIyYCHHBIX PE3y/IbTaTOB.

RESEARCH OFTHE EFFICIENCY OF THE MODIFIEDGENETIC ALGORITHM
INPROBLEMS OFCOMBINATORICS

Malykhina M.P., Chastikova V.A., Vlasov K.A.
Kuban State Technological University, Krasnodar, Russia, (350072, Krasnodar,Moskovskayastreet, 2)

The paper presentsthe results ofresearch on the efficiencyof traditionalsearch methodsandgenetic algorithmon the
exampleof selected tasks-travelling salesman problem andthe problem of findingthe shortest pathin the graph.Some
investigation,setting andoptimization of the parametersof the geneticalgorithm are held, such asinitialization ofthe initial
population, crossover operator, mutation operator, the selection of the next generation, and others. A row of modifications
of the genetic algorithm (with usage of a method of branches and boundaries, greedy algorithm and others) which allow
to raise it efficiency several times are developed. For carrying out of the comparative analysis of overall performance of
traditional methods of searching, the genetic algorithm also were more its than modifications the separate software module
with possibility of adjustment of research algorithms, the analysis and visual representation of the receive results are created.

MATEMATHYECKOE MOJEJINPOBAHUE TUHAMHNKH OPTOIMEANYECKOTI'O AITITAPATA
ABTOMATU3NPOBAHHOI'O OCTEOCHHTE3A. IOCTAHOBKA 3AJAYU OIITUMU3ALINN

MamaeB .M.

OI'bOY BIIO «Bnamumupckuii TocyapcTBEHHBIH yHIBEpCUTET UMeHH Asiekcanpa [puropbeBrya
u Hukonas [puropsesrya CroneroBbix» (Bnl'Y), Bnagumup, Poccus (600000, . Bnagumup, yir. Topekoro, 87),
e-mail: vano_33reg@mail.ru

[IpoBeneHHbIE KIMHUYECKHE HMCIBITAHUS arapara BBIBIIIM PSI HEIOCTATKOB, YCTPAaHEHHE KOTOPBIX MOTpE-
00BaJIO HAPsAY CO CTPYKTYPHON MOJCPHHM3AIIUCH, HAMIPABICHHON HAa YIYYIICHHE €r0 KaYeCTBCHHBIX MOKa3aTeaeh —
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MaccorabapUTHBIX, KECTKOCTHBIX U TOYHOCTHBIX, PELICHUs 3aJa4l ONTUMAJILHOTO IMPOeKTHpoBaHus. C 3ToH Lenbio
pa3paboTaHa MaTeMaTHIecKasi MOJETb MEXaTPOHHOM CHCTEMBI alnapaTa, MpeICTaBIIONas co000i COBOKYITHYIO MO-
JieTIb ero (QYHKIIMOHAIBHBIX YacTei: MEXaHNYeCKOW MapHUPHO-CTEPIKHEBOI CHCTEMBI, [IarOBOTO AJIEKTPOABUTATEIIS U
MHKPOIPOIECCOPHON CHCTEMBI yIpaBiaeHus. [IpoBeieHHBII THHAMUYECKHUH aHATH3 TOKA3aJl, 9TO ONMPE/IEIIIOIee BIIH-
sIHUE Ha KaueCTBEHHbIE [10KA3aTelH alllapara OKa3blBalOT JKECTKOCTH CBSI3M OTIIOMKOB KOCTHU C KOJIbIIAMH, KECTKOCTH
CONPSDKEHUH POIHMKOB C TaliKaMH B INTAHETAPHOH POIMKOBHHTOBOH Tepesade, ee KOI(QPUIHEHT MOIe3HOTO IeHCTBH,
CpeqHHMil AuaMeTp pe3bObl ONOPHOIT raifiku U Macca Oi10Ka BUHTA ¢ posMkaMu. [lomydeHHbIe pe3yabTaThl HO3BOIMIN
000CHOBaHHO C(hOPMYNMMPOBATH HETEBYIO (YHKIHIO M JOMYCTUMYIO 00IacTh U3MEHEHHS BapbHPYEMBIX ITapaMeTpOB,
Ha3HAYNUTh (QYHKIMOHAJIBHBIC OTPAaHUYCHUS U C(HOPMYITMPOBATH MATEMATHUYECKYIO 3a/1aqy ONTHMH3ALHH.

MATHEMATICAL MODEL OF DYNAMICS ORTHOPEDIC REHABILITATION DEVICE
FOR AUTOMATED OSTEOSYNTHESIS. PRODUCTION OPTIMIZATION PROBLEM

Mamaev I.M.

Vladimir State University named after Alexander and Nikolay Stoletovs, Vladimir, Russia
(600000, street Gorkogo, 87), e-mail: vano_33reg@mail.ru

The clinical trials unit identified a number of shortcomings the removal of which, along with the required structural
modernization, aimed at improving their quality parameters - weight and size, rigidity and accuracy, the problem of optimal
design. For this purpose, a mathematical model of the mechatronic system unit, which is a model of its total functional parts: a
mechanical hinge-rod system, stepper motor and microprocessor control system. The dynamic analysis showed that a decisive
influence on its quality indicators have a rigidity of bone fragments due to the rigidity of the cartilaginous rings, hardness of
interfaces rolls with nuts planetary roller screw, its efficiency to applicable, the average diameter of the thread bearing nut and
weight screw unit with rollers. The results obtained allowed to choose the objective function and the acceptable range of the
variable parameters, assign functional limitations and to formulate a mathematical optimization problem.

AJJAIITUBHOE YITPABJIEHUE CKOPOCTbLIO IIOJAYH ITPOJAYKTA
HA CUCTEME KOHBEUEPOB

Mamonos A.C.!, Mamonos C.A.2, Hukyabues E.B.?

1 MockoBckuii TOCYIapCTBEHHBIN yHUBEpcUTET neuatu nmenu MiBana denoposa, Mocksa, Poccnst
(127550, Mockaa, yi. [TpsiaunaukoBa, 2A), e-mail: sas_sait@mail.ru
2 CrynuHckuii punuan «MATU» — PI'TY um. K. 3. [uonkosckoro, Ctynuno, Poccust
(142800, MockoBckast obnacts, . CtynuHo, yi. [lpucrannuonnas a. 4), e-mail: post_sait@mail.ru
3HOY BIIO MockoBckwuii Texnonorndeckuit ”HCTUTYT «BTY», Mocksa, Poccnst
(117292, r. Mockaa, yi. Kenposa, 1. 8, kop. 2), e-mail: e _nikulchev@mti.edu.ru

Crarps MOCBSIIeHa Pa3paboTKe IPOrpaMMHO-AITIAPATHBIX CPEICTB, 00ECTICUMBAIONINX (PYHKIIMOHATBLHOCTB U Oectiepe0oii-
HYIO T10/1a4y TIPOYKTa Ul TOPU30HTaIbHOM yriakoBKu. [TprBeeHb! (hakTopbl, OKa3bIBArOIME HanOOIbIIee BIMAHHUE Ha TPeOo-
BaHUS K CUCTEME TTOJIA9H MPOyKTa Ha YIaKkoBKY. [ 10 MeTomy ympaBiieHHs aBTOMATHIECKUE CHCTEMBI YIIPABICHHS TOAPa3IeIIIoT
Ha MPHCIIOCaOMBAIOIIMECs (a/IaNTHBHBIC) M HEMPUCIIOCAOTMBAIOIINECS K M3MEHSIOIIMMCS YCIIOBHSIM paloThI. ANanTHBHEIE
ABTOMATHYECKHE CHCTEMBI YIPABIICHHS IIEICHANPABICHHO N3MEHSIOT alTOPUTMBI YHPABICHHS WM TTAPAMETPhI YTPABIISIONIX
BO3JICHCTBHIA JUTs1 IOCTIDKEHHS! HAMITYHILIETO yIPaB/IeHHst 00bEKTOM. 3a OCHOBY Uil pa3paboTKK OblIa B3sITa KOHCTPYKLIHS 6a30-
BOI1 KOHBEHEPHOH CHCTEMBI IOJa91 TIPOIYKTa Ha TOPHU30HTAIBHYIO YTIAKOBOUHYIO MaliHy. OHa COCTOWT U3 ILIECTH KOHBEHEPOB,
PabOTArOIIMX 10 OMpPE/IeTICHHOM cXeMe: 4 MOAIOIINX KOHBeHepa, O/IFH CHHXPOHN3UPYIOLIHI KOHBeitep, O1H (ha3upyromiii KOH-
petiep. [IpuBenieH anroputm pazpaboTaHHOH CUCTEMBI yIIpaBlieHust, (GOpMYIIBI pacueTa CKOPOCTH KOHBEHEPOB.

THE ADAPTIVE CONTROL BY FEED SPEED OF THE PRODUCT
ON SYSTEM OF CONVEYERS

Mamonov A.S.!, Mamonov S.A.%, Nikulchev E.V.?

IMoscow State University of Printing Arts, Moscow, Russia (127550, Moscow, Pryanishnikova St., 2A),
e-mail: sas_sait@mail.ru
2Stupino State MATI — Russian State Technological University, Stupino, Russia
(142800, the Moscow region, of Stupino, 4 Pristantsionnaya St.), e-mail: post_sait@mail.ru
3Moscow Technology Institute «VTU», Moscow, Russia (117292, Moscow, Kedrov St., 8, box. 2),
e-mail: nikulchev@mail.ru

Article is devoted to development of the software and hardware tools providing functionality and continuous
submission of a product for horizontal package. The factors having the greatest impact on requirements to system of
submission of a product on package are given. On a method of management automatic management systems subdivide
on adapting (adaptive) and not adapting to changing working conditions. The adaptive automatic management systems
purposefully change control algorithms or parameters of managing directors of influences for achievement of the
best control by object. Construction of basic conveyers system of submission of a product was taken for a basis for
development on a horizontal packing machine. It consists of six conveyers working on the certain diagram: 4 giving
conveyers, one synchronizing conveyer, one phasing conveyer. The algorithm of the developed management system,
calculation formula of speed of conveyers is given.
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MOCTPOEHME ITPOTHO3A BO3MYIIIEHHOW COCTABJISIIOIIER
HAINIPSIKEHHOCTU TEOMATHUTHOI'O ITOJIA ITPU TOMOIIA MOJAEJIM APIICC .
JJIA MOBIWIBHBIX YCTPOUCTB NPOTHO3UPOBAHUSA TEOMATHUTHBIX BOSMYIIEHUA

Mapxkapsn H.P., Anexcansn I K., lopoarenxo H.U., Kpepuenko 1O.P.

OI'BOY BITO «tOsxHO-Poccuiickuii rocyaapeTBeHHbIi nonutexandecknit yauepentet (HIT) um. M.U. [TnaroBay,
Hosouepkacck, Poccnst (346428, . Hoouepkacck, yii. [Ipocsemmenns, 132), e-mail: nikal-markaryan@mail.ru

B crarbe npencraBnens! pesynsrarsl ucenenosanus moaeneit APIICC ¢ mensro mpuMeHeHns UX JUIs TPOTHO3UPO-
BaHUs TeOMarHUTHBIX Bo3mymieHHit ('MB). 13 HCXOIHBIX JaHHBIX BBIJIEICHBI PSJIBI, COJEPIKAlle TeOMarHUTHBIE OypH,
1 PSIIBI, COAEpIKalye JTAHHBIE O CIOKOHHOM T'€OMAarHHTHOM IOJIe, YAAIeHBI CPEAHNE 3HAYCHUS U JIMHEHHBIC TPEHIBL
OueHeHbl rpaduKy aBTOKOPPEISIIMOHHBIX U YaCTHBIX aBTOKOPPEISIMOHHBIX (QyHKIMHA. WneHTuduumpoBaHbMoneni
APIICC 1 O11eHEeHBI HX TTapaMeTphl, TOCTPOSHBI IIPOTHO3BI TEOMarHUTHOW aKTHBHOCTH, TIOCTPOSHBI TPAQHKH ITPOTHO30B.
Tax »xe ObLi1a BEIYHMCIICHA BEIMYMHA ONPABIBIBAEMOCTH IIPOTHO30B U IIPOAHAIM3UPOBAHBI BDEMEHHBIE PSIJIbI OCTATKOB JUISI
BO3MYIIEHHBIX ¥ HEBO3MYIIEHHBIX psiioB. 1o pesymbsraTam caenans! BBIBOAB! oHenpuMeHHMocTH Moxenu APTICC mms
HPOTHO3MPOBAHNSI TEOMATHUTHBIX BO3MYIIIEHUH U HEOOXOAMMOCTH pa3paboTKH HOBOTO MeToia mporuozuposanust ' MB
TIPUMEHUTENBHO K MOOHIBHBIM YCTPOHCTBAM TPOTHO3NPOBAHHS TEOMATHUTHBIX BO3MYIIICHHUH.

RESEARCH OF DEPENDENCE OF THE GEOMAGNETIC FIELD VECTOR PERIODIC
COMPONENTS FROM THE GEOGRAPHIC COORDINATES OF THE OBSERVATION POINT

Markaryan N.R., Aleksanyan G.K., Gorbatenko N.I., Krevchenko Y.R.

South Russian state polytechnical university (NPI) named M.I. Platov, Novocherkassk, Russia
(346428, Novocherkassk, street Prosveshenia, 132), e-mail: nikal-markaryan@mail.ru

The article presents the results of ARIMA models research to apply them for the prediction of geomagnetic
disturbances. From the original data highlighted rows containing geomagnetic storms, and the rows contain the data about
the quiet geomagnetic field, removed average and linear trends. Graphics autocorrelation and partial autocorrelation
functions were estimated. ARIMA modelswere identified and evaluated their options, predictions of geomagnetic
activity graphs of the forecasts were constructed. The value of the skill of forecasts was calculated and time series of
the residuals for disturbed and undisturbed series were analyzed. According to the results of the conclusions and the
applicability of the ARIMAmodel for prediction of geomagnetic disturbancesand the the need to develop a new method
of forecasting SMOA in relation to mobile devices prediction of geomagnetic disturbances.

HCCIEJOBAHUE 3ABUCUMOCTHU MMEPUOAUYECKON COCTABJISIONIEN BEKTOPA
HAIIPSAKEHHOCTHU TEOMATHUTHOI'O ITOJISA OT TEOI'PAOUYECKHUX KOOPINHAT
TOUYKHU HABJIIOAEHUSA

Mapxapsn H.P., Anexcansn I.K., Kpesuenxo IO.P.

OI'BOY BIIO «lOxu0-Poccuiickuii rocymapcTBEHHBIN TEXHUIECKUH YHUBEPCUTET
(HoBouepkacckuii momurexHudeckuil ”HCTUTYT)», HoBouepkacck, Poccust
(346428, r. HoBouepkacck, yi1. [Ipocsemienus, 132), e-mail: nikal-markaryan@mail.ru

B crarbe npezcTaBieHbl pe3ylibTaThl HCCISIOBAHNS 3aKOHOMEPHOCTEN U3MEHEHHS XapaKTepa BEKTOpa HalpsKeHHO-
ctu (BH) reomarautHoro monst (I'MII) B 3aBHCHMOCTH OT Teorpaduueckoro MoNoKeHUsI TOYKH U3MepeHHs1. bputi momy-
YeHbl BpeMeHHbIe psiibl 3HaueHnd BH I'MIT s yeTbipHauaTn oOcepBaTopuii, HAXOMSAIIMXCS B PA3HBIX TOUKAX 3eMIIH.
Beraucniens! 3HaYeHNS TOCTOSHHOM cocTapistioniel HanpsbkeHHocTH I MIT 1 MX cpefiHie KBaapaTHIecKne OTKIOHEHWSL.
[Tory4eH BpeMEHHOH psiJi, PEACTABISIOINN cO00M MEPHOINYECKYIO COCTABIISIIONILYI0 BekTopa HanpspkeHHocti [MIT. C
MIPIMEHEHNEM METOA CE30HHON JIEKOMITO3UIIMH IOJTydeHbI BPEMEHHBIE PS/IBI CPEIHHIX 3HAUEHMH JUIS KaXKIOTO Mecsia
(s1HBapB - 1eKadpb) COMHEYHO-CYTOUHBIX BapHanuii (SDV) Bexropa HanpspkerHoct I'MIT st Bcex obceparopuii. beutu
OmpesieTIeHbl MAKCUMAJIEHbIE 3HAYEHHS ITHKOB ITTABHBIX TAPMOHHK COJTHETHO-CYyTOUHBIX BapHanuid. Paccanrans! ciuru da3
SDV BekTopa HanpspKeHHOCTH, XapaKTepU3yIOLIHe Pa3HOCTh reorpadyeckrx JoaroT Mexay oocepBaropusmu. C npume-
HeHHeM (haKTOPHOTO aHaIM3a NMpor3BeieHa Kiaccudukanus SDV B 3aBUCHMOCTH OT MIMPOTHI TOYKH HAOTIOICHHSL.

RESEARCH OF DEPENDENCE OF THE GEOMAGNETIC FIELD VECTOR PERIODIC
COMPONENTS FROM THE GEOGRAPHIC COORDINATES OF THE OBSERVATION POINT

Markaryan N.R., Aleksanyan G.K., Krevchenko Y.R.

South Russian State Technical University (Novocherkassk Polytechnic Institute), Novocherkassk, Russia
(346428, Novocherkassk, street Prosveshenia, 132), e-mail: nikal-markaryan@mail.ru

In article the results of the research patterns of change in the nature of the intensity vector (IV) of the geomagnetic
field (GMF), depending on the geographical location of the measurement point is offered. Time series of values of
IV GMF for fourteen observatories located in different parts of the Earth were obtained. The values of the constant
component of the GMF and their standard deviation were compute. Obtained time series, which is a periodic
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component of the intensity vector of the GMF. With the application of the method of seasonal decomposition obtained
time series averages for each month (January - December) solar-daily variations (SDV) intensity vector of GMP for
all observatories. Identified the main peak maximum harmonic solar-daily variations. Calculated phase shifts of SDV
intensity vector describing the difference between geographical longitude observatories.

PA3BPABOTKA AJITOPUTMA ONPEJEJEHUS ONTUMAJbHOW KOHCTPYKIIUH
CUCTEMBbI KAJIMBPOBKM MOBUJIBHBIX YCTPOUCTB UHAUKAILIMHU
N MPOI'HO3UPOBAHUSA 'EOMATHUTHBIX BO3MYIIEHUA

Mapxapsan H.P., Anekcansn I.K., Kpesuenxo IO.P.

OI'BOY BIIO «lOxH0-Poccuiickuii rocymapcTBEHHBIN TEXHUIECKUH YHUBEPCUTET
(HoBouepkacckuii MOIUTeXHUYECKUH HHCTUTYT)», HoBouepkacck, Poccust
(346428, r. HoBouepkacck, yi1. [Ipoceemnienus, 132), e-mail: nikal-markaryan@mail.ru

B crarbe npencTasieHsl pe3yabTaThl HcciaenoBaHus MaruuTHoro nonsa (MII), co3naBaemoro cucTeMoii KaTymek
Ienbmronema. Pazpaborana ¢yHKInoHambHAS cXeMa MOOMIBHOTO yCTPONHCTBA MHIAMKAIMY ¥ IPOTHO3MPOBAHHUS I'€0-
MarHUTHBIX BO3MYILEHHUH. Pa3paborana cTpykTypHas cXxemMa CHCTeMbl KalHOPOBKM MOOMIBHBIX YCTPOHCTB MHIUKA-
LUY ¥ IPOrHO3UPOBAHYS T€OMArHUTHBIX BO3MYLICHUH, UCIIONIB3YIOMMX MArHUTOUYBCTBUTCIbHBIA JaTYKK, U OIUCAH
NpHUHIHI ee paboThl. Taxske NpeacTaBIeHbI PE3yIIbTaThl MOAEIUPOBAHNUS TPEXKOMIIOHEHTHOI CHCTEMBI KaTyIuek I'enb-
MTOJIbIIA JJISL CO3aHMsI OHOPOJHOIO MAarHUTHOIO II0JI U pacCUUTaHbl 3HaueHus ogqHopoanoctu MII Brons oceit map
Kartyek. Pa3paboTan aliropuT™ nporpamMMel JUis ONIPEAEIEeHNs ONTUMAIbHON KOHCTPYKIIUH CUCTEMbI CO3/IaHuUsT OHO-
poxuoro MIT ju1st kanuOPOBKY MOOMIIEHBIX YCTPOMCTB MHUKAIIMU U IIPOTHO3UPOBAHNUS F€OMarHUTHBIX BO3MYIICHHUI.
IlocTpoena kpuBast pactpeieIeHisl MArHUTHON MHYKIIUH BJIOJIb BEKTOPA-CEHCOPa.

RESEARCH OF DEPENDENCE OF THE GEOMAGNETIC FIELD VECTOR PERIODIC
COMPONENTS FROM THE GEOGRAPHIC COORDINATES OF THE OBSERVATION POINT

Markaryan N.R., Aleksanyan G.K., Krevchenko Y.R.

South Russian State Technical University (Novocherkassk Polytechnic Institute), Novocherkassk, Russia
(346428, Novocherkassk, street Prosveshenia, 132), e-mail: nikal-markaryan@mail.ru

The article presents the results of studies of magnetic field (MF), created by a system Helmholtz coils. Functional
scheme of the mobile device display and prediction of geomagnetic disturbances was developed. Structural scheme
of the system for mobile devices indicating and prediction of geomagnetic disturbances, using magnetometer sensing
unit, calibration and describes how it works was developed. Also presented are the results of simulation of three-
component system of Helmholtz coils for creation of uniform magnetic field and calculated values of the homogeneity
of the MF along axes of pairs of coils. Developed the algorithm to determine the optimal design of the system to create
a homogeneous MP for calibration mobile devices indicating and prediction of geomagnetic disturbances. Built curve
distribution of the magnetic induction along the vector sensor.

O BO3MOKHOCTMU JIETUPOBAHUSA NIOBEPXHOCTHU OTJIMBOK HAHOITIOPOLLIKAMMU
Mapromes H.B.

T'®I'BOY BIIO «HaunonanbHbIi nccneoBaTeabckiii TOMCKHA MOIUTEXHUUECKUH YHUBEPCUTETY,
Tomck, Poccus (634050, Tomck, mp. Jlenuna, 30), e-mail: martjushev@tpu.ru

ITpoBezeH TepaTypHbIii 0030p COCTABOB 00MA30K JIMTEHHON (GOPMBI, IPUMEHSEMBIX ISl JISTUPOBAHHUS IIOBEPXHOCTHO-
TO CJI0s1 OTIIMBOK M3 PA3iIMYHBIX CIUTaBOB. Ha 0CHOBaHWM M3y4eHHOI IMTepaTyphl BEIBICHB! OCHOBHEIE YCIIOBHSI, COOMIONCHIE
KOTOPBIX HEOOXOIMMO JIIsl OCYIIECTBIICHHS TIpoLiecca JernpoBanusl. [IpencTaBieHb! JaHHbIC O COCTaBaX 0OMA30K, MCIIOJb-
3yeMBIX IS JTUTCHHBIX (OPM C pa3mU4HON TEIIONPOBOAHOCTHIO. [0Ka3aHO BIHSHUE TAKOTO JICTHPOBAHUS HA CTPYKTYPY M
CBOICTBa KaK IIOBEPXHOCTU OTIMBOK, TAK M HA CBOWCTBA F'OTOBBIX M3/ieuil. Taioke pecTaBieHbl CBECHHUS O KIIACCHIECKOM
HabOpe KOMITIOHEHTOB MOKPBITHI M O HAa3HAYEHUH COCTABJIIIOMINX HMX I€MEHTOB. [IpBeneHs! ycnoBust, HEeOOXOIMMBIC s
JISTMPOBAHHS TOBEPXHOCTH OTIIMBKH HAHOMOPOLIIKOM TTOKPBITHS JIUTEHHON (hopMmbl. OIHcaH psijt cilydaeB, KOIa TaKoe JIeTH-
PpoBaHME PIMEHSIIOCH M ObUIO yCTIEITHBIM. [10Ka3aHo, KaK Py TOM H3MEHSUINCH CBOMCTBA TOBEPXHOCTH OTIHBOK.

ABOUT POSSIBILITY OF CASTINGS SURFACE ALLOYING BY NANOPOWDERS
Martyushev N.V.

Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Avenue, 30),
e-mail: martjushev@tpu.ru

The literary review of mold plastering casting structures applied to an alloying of a castings blanket from various alloys
is carried out. On the basis of the studied literature the main conditions which observance is necessary for implementation
alloying process are revealed. Are submitted data on plastering structures used for casting molds with various heat
conductivity. Influence of such alloying on structure and property, as castings surfaces and on finished products properties
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is shown. As the presented data on a classical set of coverings components and on purpose of elements making them. The
conditions necessary for an casting surface alloying by nanopowder of casting mold covering are given. A cases number
is described when such alloying was applied and was successful. It is shown as thus castings surface properties changed.

METO/IbI U TEXHOJIOI'MM MMPOBEJIEHUS CETEBOM SKCITEPTHU3bI
NHHOBAIIMOHHBIX MIPOEKTOB

Maceru ML.A., lleabix A.A.

OI'AOY BIIO «tOxHbIl GenepanbHblii yHUBEpCHTET», PocToB-Ha-/lony, Poccus
(347928, r. Taranpor, nep. Hekpacosckuii, 44), e-mail: tselykh@sfedu.ru

PaccMaTpHBarOTCs METOJBI U TEXHOJIOTHH MPOBEJCHUS CETEBOH IKCIEPTU3B B PaMKaX KOHKYPCOB HAay4HO-
TEXHUYECKHX ¥ MHHOBALMOHHBIX MPOEKTOB. [IpHBOANTCS 0030p METOIOB ¥ ITOIXO0B ISl SKCHEPTH3BI U PAHKH-
poBaHUS MPOEKTOB: METOX aHann3a uepapxuii, GAP-anamms, BK 477, SWOT-ananu3, meronuka LIFT u apyrue.
IIpennaraercst aBTOPCKUIT METOJ IKCIEPTHOH OLIEHKHM MHHOBALMOHHBIX NMPOEKTOB Ha OCHOBE pa3pabOTaHHOTO
MepeyHs OLICHOYHBIX KPUTEPHEB. PaccMaTpUBAIOTCS YETHIPE Kilacca KPUTEPHEB: HAYYHO-TEXHUYCCKUH YPOBEHb
pa3paboTku, sKoHOMHUECcKash IPPEKTHBHOCTh MPOEKTA, MPOU3BOJICTBEHHBIE KPUTEPUH, a TaKKe KPUTEPHH, Xa-
PaKTEepU3YOIIHE COLUAIBHYIO 3HAYUMOCTh U 9KOJIOTHUECKYI 0e30macHOCTh pa3paboTku. Ilpeayaraercs MeTox
9KCIEPTHOI OLIEHKH MPOEKTOB HAa OCHOBE JIMHIBHCTHYECKHX NepeMeHHBIX. [ paboTsl skcmepra ¢ GyHKIHs-
MH IPHHAICKHOCTH pa3paboTaH pellakTop, KOTOPbI aBTOMaTHYECKH CTPOUT TPEYTONbHBIC U TPANCIHEeBUIHbIC
(YHKINHU TPUHAIICKHOCTH JUIsl KaXKJI0TO TePMa M3 TePM-MHOKECTBA, ¥ MO3BOJISIET PeAaKTHPOBATh (QYHKIUH IPU-
Ha/uIexkHOCTH. [TpuBOANTCS 000CHOBaHME HAOOpa KPUTEPHEB ISl KOHTPOJS 32 GOpMON (yHKIMH MPUHAIICK-
HocTu. [Tomy4yeHHbIE pe3yabTaThl MOTYT OBITH BOCTPEOOBaHBI TOCYJAPCTBEHHBIMU HAYYHBIMH (DOHAMH, HHBECTH-
LHOHHBIMH M BEHYYPHBIMH KOMITaHHSIMH.

METHODS AND TECHNIQUES FOR NETWORK EXPERTISE OF INNOVATION PROJECTS
Masych ML.A., Tselykh A.A.

Southern Federal University, Rostov-on-Don, Russia (347928, Taganrog, 44 Nekrasovsky Street),
e-mail: tselykh@sfedu.ru

We consider methods and techniques for network expertise within the framework of scientific and innovation
project competitions. We provide a review of methods and approaches to project expertise and ranking: hierarchy
method, GAP-analysis, VK 477, SWOT analysis, LIFT method, etc. We suggest a method for expert estimation of
innovation projects based on the elaborated list of criteria. We consider four classes of criteria: scientific and technical
level of the project, cost-efficiency, production criteria as well as criteria characterizing social impact and ecological
safety. We suggest a method for expert estimation of projects based on linguistic variables. To support expert work with
membership functions, we develop an editor that automatically builds triangular and trapezoidal membership functions
for every term in a term set and allows for editing membership functions. We provide grounds for the set of criteria
to control the shape of a membership function. Obtained results are essential for state scientific funds, investment and
venture companies.

MPOEKTUPOBAHUE CHENU®UKAIIMIA KBAHTOBOU IENN
HA OCHOBE AHAJIN3A CTATUCTUYECKOU HH®OPMALINN

Marseesa U.B.!, Biacoa K.B.2, Iunnuk M.A.3, Cunsisckast E. /1.4, ®oxun JLA.S

1 ®enepanbHOE rocyJapcTBEHHOE OIOPKETHOE 00pa30BaTeNbHOE YUPEXKICHUE BBICILIETO NPOeCcCHOHATBHOIO
obpazoBanus «CankT-IleTepOyprckuii rocyiapCTBEHHBIN IEKTPOTEXHIHUECKUH yHUBEpeuTeT «JIDTH»
um. B.U. VnbsHoBa (Jlennna)y, Cankr-IlerepOypr, Poceust (197376, Cankr-IlerepOypr, yi. [Ipod. ITonoga, 1.5),
e-mail: ir_mat@mail.ru
2 ®enepanbHOE TOCYIapCTBEHHOE OIOPKETHOE 00Pa30BaTeNbHOE YUPEXKICHUE BBICILETO NPOGEeCcCHOHATBHOIO
obpa3zoBanus “banrtuiickas rocyrapcTBeHHas akaJaeMHs prIOOTpoMbIciIoBoro ¢moTa”, . Kammaunrpan, Poccus
(236029, r. Kanununrpan, yin. MonoaexHsas, 1. 6), e-mail: rector@bga.gazinter.net, kanzbga@bga.gazinter.net
3 denepanpHOE rOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTelIbHOE YUPEKICHHE BHICIIETO TPO(ECCHOHATEHOTO
oOpazoBanus “TUXO0OKeaHCKUI roCyaapCcTBEHHbIN yHUBepcuTeT”, ,I. Xabaposck, Poccus
(680035, Xabaposckuii kpaii, . Xabaposck, yi. Tuxookeanckas, 136), e-mail: khstu@khstu.ru
4 ®enepanabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE BBICIIEro NpodeCccuoHaIbHOTO
obpazoBanus “TOxHbIN QenepanbHblii yHHBepcuTeT”, T. PocToB-Ha-/loHy, Poccus
(344000, r. Pocto-Ha-Jlony, ya. bonbsimas Canoas, 105/42), e-mail: info@sfedu.ru
5 denepanpHOE rOCyIapCcTBEHHOE OIOKETHOE 00pa30BaTellbHOE YUPEKICHHE BHICIIETO TPO(ECCHOHATEHOTO
oOpasoBanus «FOxHO-YpanbCKuii TOCYIapCTBEHHBIN YHUBEPCUTET», I. YensOounck, Poccus
(454080, r. Yensbunck, npocrekt Jlenuna, 76), e-mail: admin@susu.ac.ru

B crarbe NpUBOAMTCSA METOIMKA IIPOSKTUPOBAHMS CrIELM(pUKALMI KBAHTOBOW LIENU HA OCHOBE TAOJIMYHO 3a/1aH-
HBIX OyneBbIX (QyHKIMHA. MeToquka paccMaTpuBaeTCs Ha MPUMEpPE MOCTPOEHHsI Habopa KBAaHTOBBIX OyJEBBIX IETICH,
CHHTE3MPOBAHHBIX HAa OCHOBE IOJSIPU30BAHHBIX MOIMHOMOB Puna — Mamiepa (FPRM) ¢ BBIOOpOM ONTHMasIbHBIX
MOJIMHOMUAJIBHBIX ()OPM Ha OCHOBE IIPEIBAPHTEIIHLHOIO CTATHCTUYECKOTO aHalM3a OIPEIEICHHBIX XapaKTePUCTHK
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FPRM Bcex nomsipHocTed. OmuichiBaeTCsl MaTpUYHAs! 3aMUCh U IIPOrpaMMHasi peanu3anusi 0a30BbIX KBAHTOBBIX Ipe-
obpazosareneii: NOT, CINOT, C2NOT, SWAP. Onmican npuMep IOCTPpOCHUS HA00pa KBAHTOBBIX LIETICH /ISt Oyi1eBOH
KBaHTOBOH (pyHKIMU 110 3aJaHHOH Tabnuue ucTuHHOCTH. [Toka3aHo, 4To 3aa4u CHHTE3a ¥ ONTHMH3ALMK KBAaHTOBOI
LETTH MOT'YT OBITh CBE/ICHBI K TPAANLIMOHHBIM JIOTHYECKHM pelieHusIM. [IprBeIeHbI HILTFOCTPALIMH, KOTOPbIE HATTISIHO
JIEMOHCTPHUPYIOT NEPEX0J] OT aBTOMAaTHUECKH CHHTE3MPOBAHHBIX KBAHTOBBIX LIETICH ISl pa3IMYHBIX MOJISPHOCTEH 1M0-
JIrHOMOB Puia — Majutepa K KBAHTOBBIM LICTISIM, HMEIOIIUM MEHBILIEE YHUCIIO peoOpa3oBaresieii 1 MCHBIIYIO TIyOHHY.

DESIGN SPECIFICATIONS OF QUANTUM CIRCUIT BASED ON ANALYSIS OF STATISTICS
Matveeva L.V.!, Vlasova K.V.2, Linnik M.A.3, Sinyavskaya E.D., Fokin L.A.5

1 Saint-Petersburg State Electrotechnical University, Saint-Petersburg, Russia
(197376, 5, Professora Popova st., Saint-Petersburg, Russia), e-mail: ir mat@mail.ru
21 Baltic Fishing Fleet State Academy (BFFSA), Kaliningrad, Russia
(236039, 6, Molodezhnaja st., Kaliningrad, Russia), e-mail: rector@bga.gazinter.net, kanzbga@bga.gazinter.net
3Pacific State University, Khabarovsk, Russia. (680035, 136, Tikhookeanskaya St., Khabarovsk, Russia),
e-mail: khstu@khstu.ru
4Southern Federal University, Rostov-on-Don, Russia
(3440006, 105/42, Bolshaya Sadovaya st., Rostov-on-Don, Russia), e-mail: info@sfedu.ru
5South Ural State University, Chelyabinsk, Russia (454080, 76, Lenin ave, Chelyabinsk, Russia),
e-mail: admin@susu.ac.ru

The article describes the method of design of quantum circuit specifications, based on tabulated Boolean functions
data. The method is considered as an example of building a set of new Boolean quantum circuits synthesized based on
Reed — Muller polarized polynomials (FPRM) to have the best polynomial forms on the basis of preliminary statistical
analysis of certain FPRM characteristics at all polarities. Matrix entry and software implementation of basic quantum
converters is described, includind: NOT, CINOT, C2NOT, SWAP. An example of the construction of a set of quantum
circuits for quantum Boolean function for a given 1-0 table presented. The article shows, that the problem of synthesis
and optimization of quantum circuits can be reduced to the traditional logical decisions. Illustrations, demonstrating
transitions from automatically synthesized quantum circuits for different polarities of the Reed-Muller polynomials to
quantum circuits with the least number of converters, presented.

KOHCTPYKIMOHHBIN PAIUAIIMOHHO-3AIIMUTHBIN METAJIZTIOKOMITO3UIIMOHHBIN
MATEPHUAJI HA OCHOBE AJIIOMOCO/JEPKAIIEU MATPUILIBI 1 BBICOKOJIUCIIEPCHBIX
OKCHUAOB TAXKEJBIX METAJIJIOB

MarioxuH I1.B., Bonpapenxo F0.M., Ilapienxo B.U., SAcrpedounckuii P.H.

OI'BOY BIIO «benropoackuii rocynapcTBeHHBIN TexHonorndecknii yunsepceuteT um. B.I. lllyxosay, benro-
poxn, Poccust (308012, . Benropon, yi. KoctiokoBa, 46), e-mail: mpvbgtu@mail.ru

PaccMOTpeH BOIPOC MEPCIIEKTUBBI CO3IaHMsT COBPEMEHHBIX PaJIHallHOHHO-3AIIMTHBIX MaTEPHAIOB. YCTaHOBICHA
BO3MO)KHOCTB ITOJTyYEHHUsI HOBOTO BH/Ia KOHCTPYKI[HOHHOTO PaJIHallMOHHO-3aINTHOTO KOMIO3UIIMOHHOTO MaTepuasia
Ha OCHOBE METAJUTHYECKOH aTfOMOCOIePIKAIIeH MATPHIIBI i HATIOJHHUTEIISI B BU/IE BHICOKOIUCIICPCHBIX OKCHIIOB TSDKE-
7b1X MeTaioB. CoueTaHne BBICOKUX MPOYHOCTHBIX, SKCILTYaTallHOHHBIX M PaHallHOHHO-3aIIUTHBIX CBOWCTB TaKUX
METaTIOKOMITIO3UIIHOHHBIX MAaTEPHAJIOB MO3BOJISIET MCIIOIb30BATh X B KA4eCTBE HECYIIMX KOHCTPYKIHMH Ha SIICPHO-
SHEPreTHYeCKUX 00BEKTaxX, a TaAKKe CIIOCOOHOro 00eCreynTh OMOIOTHUECKYIO 3aIUTy OT Y-H3JTyYeHUs B IIHPOKOM
muamnazone >Hepruii 0,06-1,2 MaB ¢ normomennoi 1030it 10 10 MIp. OTcyTcTBHE HEMOCPEACTBEHHOTO B3aMMOACH-
CTBHSI MEX/y YaCTHIIAMHU HAIMOJHUTEIISI U PACIIIIABOM MaTPUIIEI B IPOXOKACHHN TEXHOJIOTHUECKOTO Tporiecca noryde-
HUsI MaTepralia IPUBOJUT K PE3KOMY YXY/IIICHHUIO MPOYHOCTHBIX CBOMCTB U PaHAIIMOHHO-3aIIUTHBIX XapaKTEPHCTHK.
JlaHHbBIE TI0 KCCNENOBaHUIO penbeda (Tornorpadun) U CBONCTB MOBEPXHOCTH Pa3pabOTAaHHOTO KOHCTPYKIIMOHHOTO pa-
JIHAIMOHHO-3aIMTHOTO METAJUTOKOMITO3UIIMOHHOTO MaTepHaia CBUICTELCTBYIOT O COBMECTUMOCTH COCTABJISIOIINX
CHCTEMBI M OTHOPOJHOCTH PacIpe/ieNIeH s YaCTUI] HAMIOJIHUTEIISI B paciulaBe alFOMOCOAEPIKAIISH MaTPHIIBL.

STRUCTURAL RADIATION PROTECTION METALLOKOMPOZITION MATERIAL
BASED ON ALUMINUM-MATRIX AND FINE HEAVY METAL OXIDES

Matyukhin P.V., Bondarenko Y.M., Pavlenko V.I., Yastrebinskii R.N.

Belgorod Shukhov State Technology University, Belgorod, Russia (308012, Belgorod, street Kostukova, 46),
e-mail: mpvbgtu@mail.ru

The question of the prospects of creating modern radiation-protective materials. The possibility of obtaining a
new kind of structural radiation shielding composite aluminum-based metal matrix and filler in the form of fine heavy
metal oxides. The combination of high strength, performance and radiation-protective properties of metallokompozition
materials allows their use as load-bearing structures for nuclear power facilities, as well as the ability to provide protection
against biological y-radiation in a wide energy range 0,06-1,2 MeV with absorbed dose up to 10 MGy. The lack of direct
interaction between the filler particles and the matrix in the melt passage process of obtaining material, leads to a sharp
deterioration in mechanical properties and radiation-protective properties. Data for the study of the terrain (topography),

SCIENTIFIC REVIEW Ne 2



TEXHUYECKME HAVKI 53

and surface properties of the developed structural radiation-shielding material metallokompozition on the compatibility of
the components of the system and uniform distribution of the filler particles in molten aluminum-matrix.

PABPABOTKA ABTOMATHU3UPOBAHHOM CUCTEMBI JIJIsI PEIHEHUS 3AJTAY
IIVIAHUPOBAHUSA N JTUCIIETYHEPU3ALIUU TPOU3BOACTBA
HA OCHOBE MVJIIBTUATEHTHOI'O MOJAEJIUPOBAHUSA

MenseneB C.H., AkcenoB K.A.

OI'AOY BIIO “VYpansckmii Genepansupiii Yausepcuret uM. iepsoro [Ipesnaenta Poccuu b.H. Enprnna”,
yin.Mupa 19, Exarepun0ypr, Poccus, 620002e-mail: wiper99@mail.ru

KpymnHble MammMHOCTPOHUTENbHBIC MPEIIPHUATHS IPEACTABISIOT COOOH CIIOKHBIC IMHAMHYECKHE CHCTEMBI.
VYnpapneHue TaKMMH CHCTEMaMH HEBO3MOXKHO O€3 MCIIONb30BaHMsI aBTOMATU3UPOBAHHBIX CUCTEM. J[aHHBIE CHCTEMBI
nonyuunu HazBanue ERP-cucremsl. ERP-cucTeMsl pemaroT psij 3a1ad: aBTOMaTU3alys [IpoLecca OTCICKUBAHUE U3-
TOTOBJIEHHUS, TIIIAHUPOBAHHS MPOU3BOACTBA MPOLYKIHHU, pacueT ceOeCTOMMOCTH U3roTaBIuBaeMoi mpomxykuuu. Oc-
HOBHOI1 3a/1a4eil JaHHBIX CUCTEM SBIISICTCS IUIAaHUPOBAHUE TIPOM3BOJCTBA, KaK HanOoIee BOCTPEOOBAaHHON (YHKIIUH.
B pabore mpoBesieH aHanu3 CyLIECTBYIOMINX METOJOB /Ul TJIAHUPOBAHUS MPOU3BOJACTBA, KOTOPBIE MOTYT OBITH HC-
[10J1b30BaHbl Ha MAIIMHOCTPOUTEIbHBIX IPEIIPUATUAX Ul CO3JAHUS PA3IMYHbIX IIPOU3BOJCTBEHHBIX IUIAHOB, a TaK-
JKE€ paccMOTpeHbl cuctembl kinacca ERP, koTopble nipeacTaBieHbl Ha 0Te4eCTBEHHOM pbiHKE. [IpuBenena apxurekrypa
pa3pabarbIBaeMOil CHCTEMBI, OCHOBAHHOW Ha MYJIFTHAreHTHOM IIO/IXOJIE.

THE AUTOMATION SYSTEM DEVELOPMENT FOR SOLVING PROBLEMS
OF SCHEDULING AND PLANNING OF PRODUCTION ON THE BASIS
OF MULTI-AGENTING MODELING

Medvedev S.N., Aksenov K.A.

Ural Federal University named after the first President of Russia B.N. Yeltsin, Mira St 19, Ekaterinburg, Russia,
620002 e-mail: wiper99@mail.ru

Large machine-building enterprises are complex dynamic systems. Operation of such systems is impossible
without the use of automated systems. The systems called the ERP-system. ERP-systems solve a number of tasks:
automating the process of tracking of manufacturing, product planning, calculation of net cost of manufactured
products. The main objective of these systems is the production planning as the most popular option. In work the
analysis of existing methods for planning of production, which can be used in machine-building enterprises to create
different operational plans, as well as the system of ERP class on the Russian market. The architecture of the developed
system based on multi agent approach are shown.

K OHEHKE CUHEPTETUYECKOI'O 3®®EKTA B MOJIEJIN PETUOHA
C THHOBAIIMOHHBIMHU ®AKTOPAMMA

Mensenes A.B.

OI'BOY BIIO «KemepoBckuii rocynapcTBeHHbIN yHUBepcuTeT», Kemeposo, Poccust
(650043, Kemeporo, yi. Kpachas, 6), e-mail: alexm_62@mail.ru

[pennoxkeHa cratudeckas IByXKpHTepUadbHas MOAENb MPOU3BOIBHOTO PETHOHA, IPON3BO/SIIET0 HHHOBAIMOH-
HYIO IIPOJyKIHIO. B KauecTBe MHHOBAIIMOHHEIX (DAaKTOPOB B PErHOHE pacCMaTpUBAIOTCS 3P EKTHI ITOBBIIICHUS CIIPOCca Ha
MHHOBAILMOHHYIO MPOTYKIMIO U YBEIUUESHHUS JOXOIHOTO MOTOKA HHHOBAIMOHHOTO MIPOEKTA 3a CYET MEPHOAA TOCIIENPO-
JI@XKHOTO 00CITY’KUBAaHNSI HHHOBAaIMOHHOM npoxykimu. [Ipeoxennas MareMaTndeckasi MOJIeIIb MO3BOJISIET YUUTHIBATH
TaKHe XapaKTePHBIE 1711 HHHOBAIIMOHHOTO PETHOHA (haKTOPHI, KaK HEOMPEEIeHHOCTh LIEHO0OPa30BaHus, CIIPOCa, COOT-
HOIIICHHE IIPOU3BOJCTBEHHBIX 3aTpar (00X, 000POTHBIX, HA OIUIATY TPYa, AaMOPTH3ALMH ), BIUSHUE Ha TapaMeTphl 9¢-
(heKTHBHOCTH MPOEKTA MEPHO/IA TTOCTENPOAAKHOTO 00CTyKUBAHNS HHHOBAIIMOHHOHN MPOAYKINH, HATIOTOBBII TTOTEHIINAT
u apyrue Gpakropsl. [Ipeaaraercs MeToMKa OLIEHKH CHHEPreTHIecKoro a((ekra B CBSI3M C HCIOJIb30BaHUEM YKa3aHHBIX
¢axropos. [1o npenmoxeHHOIT MOAEIH, C TTOMOIIBIO ABTOPCKOTO MAKETa MPOTrpaMM, MPOH3BEIEHBI TPEABAPUTENBHBIE Pac-
YeThI ¥ IIPEeJICTABIICHBI PE3YIIBTAThl OLIEHKH CHHEPIeTHIECKOro (h(eKTa pH MPON3BOICTBE HHHOBAIIMOHHON POy KIINH.

TO EVALUATION THE SYNERGIES IN THE REGION WITH INNOVATIVE FACTORS
Medvedev A.V.
Kemerovo State University, Kemerovo, Russia (650043, Kemerovo, Krasnaya St., 6), e-mail: alexm_62@mail.ru

This article proposes a static two-criteria model of arbitrary region, producing innovative products. As innovative
factors in the region addresses the effects of increasing demand for innovative products and increasing the income
stream of innovation project through the period after sales service innovative products. The proposed mathematical
model allows to take into account such innovative region-specific factors as uncertainty of pricing, demand, the ratio of
production costs, the influence on parameters of project performance period after sales service innovative products, the
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tax potential and other factors. Methods of evaluating synergies is proposed in connection with the use of these factors.
According to the model proposed by the author’s package programmes are produced and presented the results of the
preliminary calculations estimate the synergies in the production of innovative products.

JIABEPHAS JOIIJIEPOBCKASA AHEMOMETPUS I'OPAYEI'O ITPOKATA

Menenun B.I'., Kporos C.B., bakakuu I'.B., /IBoiinnmnukos C.B., Haymos U.B., IlaBioB B.A.,
Paxmanos B.B., Cagoakon O.10.

OI'BYH «UuctutyT Teruodusuku um. C. C. Kyrarenagze CO PAH», HoBocubupck
(630090, HoBocubupck, np-t Akazemuka JlaBpenTbeBa, 1), E-mail: meledin@itp.nsc.ru

JlazepHble noruiepoBckue W3MEPUTEIHN CKOPOCTH U JUTMHBL, MMeroIue Kiace TodHocTu He Xyske 0.1 % mo ckopocty,
SIBIBTIOTCSI IEPCTIEKTUBHBIMH TSI I3MEPEHHs TOpsTIero MpoKaTa B MeTaiutyprun. B pabore npeyioxena 1 000CHOBaHa CH-
cTemMa Iu(ppoBoi 00padOTKM CUTHAIIOB JIA3€PHOTO PEBEPCHBHOTO JOTLIEPOBCKOTO H3MEPHUTENS CKOPOCTH ¥ JUTHHEI TOPSTIETO
npokara i Metamtyprau (JIAUC-M), peann3oBaHHas Ha OCHOBE COBPEMEHHOTO BBICOKOIIPOU3BOIUTEILHOTO CUTHAIIb-
Horo mporieccopa TMS320C6713. CuicteMa cOCTOUT U3 MOyl 00pabOTKM | MPOrpaMMHOro obecrieueHust. crnons3ys
amantuBHEIe anroputMbl BI1D, maTepnomsimio pesynsraroB BII® 1 ontrMansHyro GrIBTparyio U3MEpeHuH, chcTeMa
TI03BOJISAET BBIYHCIISITE C BEICOKOH TOYHOCTBIO CKOPOCTH U ITMHY M3/IeIINH TOPSIero Mpokara B MeTamtyprun. [Ipusogsres
TNoKa3arebHbIe rpadukn pe3ynasratoB padoTsl JIIMIC B pa3HBIX yCIOBHSIX, B TOM YHCIIE HA METATyPrUYECKHX 3aBOJaX.

LASER DOPPLER ANEMOMETRY OF HOT ROLLING IN METALLURGY

Meledin V.G., Krotov S.V., Bakakin G.V., Dvoynishnikov S.V., Naumov L.V., Pavlov V.A.,
Rahmanov V.V,, Sadbakov O.Yu.

Institute of thermophysics SB RAS, Novosibirsk (630090, Novosibirsk, Lavrentiev av., 1),
e-mail: meledin@itp.nsc.ru

Laser Doppler speed and lengths measuring devices in class accuracy = 0.1 % rate are perspective for measurement
of hot rolled steel. In this paper, the optimal structure of the processing module based on modern high-performance
signal processor TMS320C6713 is proposed for the processor of the laser reverse Doppler speed and length measuring
system for hot rolled steel (LDA-M). This structure is implemented in the developed processing module. The system
of processing module and the software as a part of the LDA allows using FFT algorithms, interpolation FFT results
and optimal filtering of measurements to calculate accurately the speed and length of the hot-rolled steel products in
the industry. Illustrative charts with LDMS results in different conditions, including those in steel mills, are provided.

METO/bI YCKOPEHHOM JIETHOM KBAJTM®UKALIMHA
HOBBIX KOCMUYECKHUX TEXHOJIOT Ui

Meabaep M.U., Ctynuna A.A., Bepxopyoos A.HU.

®I'BOY BIIO «Cubupckuii rocy1apcTBEHHbIH a3pOKOCMUYECKUN YHUBEPCUTET UMCHH aKaJIeMUKa
M.®. Pemernéra» (Kpacuosipck, Poceus (660014, Kpacnosipek, mp. uM. ras. «KpacHospckuii pabounit, 31),
e-mail: saa55@rambler.ru

B pabore npezncTaBiieHa nest MOATATHON peaTi3ayiy JOIIOTHUTEIBHBIX 3a1ad B BUJIC YIIPEXKIAIONIET0 pa3Mene-
HUS Ha KOCMIYecKHX ammaparax (KA) momomHnTensHON MoTe3HOH Harpy3Ky B pa3iIMYHBIX BapraHTax. Ha ocHoBe ana-
JIM3a CYIIECTBYIOMINX METO/IOB PallHOHANBHOTO MpoekTHpoBaHus KA pa3paborana cTpyKTypHas cxeMa paIoHaIbHOTO
NPOSKTHPOBAHHUs HaBUTaMOHHOTO KA, peanusyorasi yCKOpeHHYIO JISTHYIO KBATH(HKAIIUIO HOBBIX KOCMHYECKHX TEX-
HOJIOTHH, BKITIOYAIOIIas CIIEYIONIYIO IOCIEI0BaTeIEHOCTh ONepanyii BEIOOpa IPOEeKTHEIX apaMeTpoB KA: - onpenerne-
HHUE ¥ BBIOOP HOMHUHAIBHBIX MapamMeTpoB KA 1o KpUTepHio: MUHIMYM 3aTpaTr Macchl Ha oOecriedeHue 3a1anHoi ddek-
THBHOCTH; - IpoekTHpoBaHne KA Ha mpenenbHy1o SHEPTeTHKY, PeaIn3yeMyI0 CUCTEMOIT AIEKTPONUTAHHS Ha BCEX dTarax
(dyHKIMOHUPOBaHUSL; - TpoekTHpoBanue KA Ha mpeesbHyI0 MacCy 10 KPUTEPHIO: CO3/IaHHe MaKCUMAJIBHBIX PE3EPBOB
pecypcoB KA ms pasmemennst IITH, peanusyromieit (yHKIIMH HOBBIX KOCMHUYECKUX TEXHOJIOTHH.

METHODS OF THE ACCELERATED FLIGHT QUALIFICATION
OF NEW SPACE TECHNOLOGIES

Melder M.I., Stupina A.A., Verhorubov A.I.

Siberian State Aerospace University named after M.F. Reshetnev, Krasnoyarsk, Russia
(660014, Krasnoyarsk, KrasnoyarskiRabochiy, 31), e-mail: saa55@rambler.ru

The paper presents the idea of phased implementation of the additional problems in the form of proactive
allocation in spacecrafts (SC) the additional payload in different versions. Based on the existing methods analysis of
the SC rational design we developed a structural scheme of rational navigation SC design implementing the accelerated
flight qualification of new space technologies, including the following choice sequence of the SC design parameters: -
identification and selection of nominal SC parameters according to the criterion: a minimum of expenses to guarantee
the set efficiency; - SC design on the marginal energy realized by a sold-supply system at all stages of its functioning;
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- SC design on the limited mass according to the criterion: the establishment of a maximum of resources reserves for
the allocation of cash flow to realize functions of new space technologies.

ONPEJAEJIEHUE ITAPAMETPOB HAIIPSI’KEHHO-IE®@OPMHUPOBAHHOI'O COCTOSHMUSA
IMPOMEP3AIOHIEIO ITYYNHUCTOI'O I'PYHTA B HEOJHOMEPHOU IIOCTAHOBKE

MeasnukoB A.B., Caxapos U.H.

®I'BOY BIIO «Cankr-IlerepOyprekuii rTocynapCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIFHBIN YHUBEPCUTETY,
Canxkr-ITerepOypr, Poccus (190005, Cankr-IlerepOypr, 2-1 KpacHoapmetickast yii., 4),
e-mail: a-melnikov.spb@yandex.ru

Jlns onpeneneHnst mapaMeTpoB HanpsbkeHHO-nedopmuposanHoro cocrosHust (H/IC) mpomep3aromiero myqiHACTOTO
TPyHTa B HEOJJHOMEPHOH MOCTAaHOBKE HA OCHOBAHMH BBITOTHEHHBIX KCIIEPHMEHTANIBHBIX MCCIIEIOBAHHI POU3BEIEHA afiam-
Talys U3BECTHOM aHamMTHYeckoi Metouku Kaprnosa B. /1., n3HauabHO rpetHa3HaueHHOM JUTsl pelieHrs] OAHOMEPHOM 3a/1a-
yn. 1711 JOCTHIKEHNS TOCTaBIICHHOM 11e/TH ObLTH ITPOBEAEHBI JJA00PATOPHbIE 3KCIIEPUMEHTHI Ha KPYITHOMACIITaOHBIX 00pasLax
DIMHUCTOTO TPyHTA. B pesynsrare 1a00paTopHBIX HCCIIEIOBaHHI yCTAaHOBIICHBI SKCIIEPHMEHTAIBHBIE 3aBUCUMOCTH TTapaMe-
TPOB IMyY€HHsI OT TEMIIEPATYPbI TPOMOPAXKUBAHMSI, KOIMUECTBA (PPOHTOB IIPOMEP3aHHsl M YCIIOBHIT Murparuy eiary. [TomyueH-
HbIE aHATUTUYECKUE 3aBICUMOCTH TT03BOJISIEOT onrchiBarh HJIC MOpO300I1acHOro rpyHTa IPH JTIOOBIX YCIOBHUSIX IPOMEP3aHHS
u mydenus. [IpennoxenHas METOIMKa MOKET OBITh HCTIONB30BaHa JUTs TPOTHO3a CH U iehopMarinii MOPO3HOTO ITyqeHHs
TpyHTa IIPH B3aNMOICHCTBIN C (DyHIaMEHTaMI COOpPYKEHHI B paifoHaX ITyOOKOTO CE30HHOTO POMEp3aHHs.

ESTIMATION OF THE STRESS-STRAIN STATE OF HEAVING SOIL DURING FREEZING
IN NON ONE-DIMENSIONAL CONDITIONS

Melnikov A.V., Sakharov L.I.

Saint-Petersburg State University of Architecture and Civil Engineering, Saint-Petersburg, Russia
(190005, Saint-Petersburg, 2-nd Krasnoarmeiskaya st., 4), e-mail: a-melnikov.spb@yandex.ru

To estimate the stress-strain state of heaving soil during freezing in non one-dimensional conditions the adaptation
of well-known analytical method of Karlov V.D. was done on the base of experimental investigations. Karlov’s method
was initially intended for one-dimensional problem solution. To achieve a goal the laboratory experiments on large-
scale clay soil samples were made. As a result of laboratory tests the experimental parameters of frost heave were
established depend on the temperature of freezing, number of freezing fronts and water migration conditions. The
obtained analytical dependences make it possible to describe the stress-strain state of heaving soil in any conditions
of a freezing and heave. The proposed method can be used for prediction of soil heaving forces and deformations in
interaction with foundations in the regions with deep seasonal freezing.

OPUEHTAIIMOHHAS 3ABUCUMOCTBb MEXAHU3MA JE®@OPMALINU
MOHOKPHUCTAJIJIOB CTAJIA TAA®HUJIBJA ITPU OJHOOCHOM CKATHUH

Meabnukos E.B., Acragyposa E.I.

denepanbHOE TOCYIapCTBEHHOE OIO/KETHOE YUpeKIeHUE HayKu VHCTUTYT (QU3NKH IPOYHOCTH
u marepuanoBeneHus: Cubupckoro oraenenus Poccuiickoit akanemun Hayk, Tomck, Poccust
(634021, Tomck, nip. AkagemMudeckuid, 2/4), e-mail: astafe@ispms.tsc.ru

Ha moHOKpHcTamnax aycTeHHTHOH cramu ['apduiibia, OpHeHTHPOBAHHBIX BIOIb KpUCTAJUIOrpAaQUIECKUX Ha-
npasienuit <001>, <111>, <113>, <123>, <144>, <012>, npoBeAEHBI HCCIIEIOBAHUS MEXaHN3Ma 1e(hOpPMaIHH (CKOJIb-
JKEHHe, JBOWHHKOBAHNUE), CTAIUHHOCTH IIIACTUYECKOTO TEUEHHS U IBOIIONUY CIeI0B Ae(OpMaliK HA MOBEPXHOCTH
00pasIoB MpU OHOOCHOM C)KaTHU (KOMHATHas Temiieparypa). OOHapy:keHa OPHEHTAllMOHHAs 3aBUCHMOCTb KPHUTH-
YEeCKNX CKaJIBIBAIOIINX HANPSDKEHUH, CBS3aHHAS C OPHEHTAI[OHHOI 3aBHCHMOCTBIO BEJIMYMHBI PACIICTUICHUS JUC-
JIOKAIMil B MOJIE BHELIHUX MPUJIOKEHHBIX HAMNPSHKCHUH. DKCIEPHUMEHTANBHO YCTAHOBICHA CHJIbHAS OPHUEHTAIHOH-
Hasl 3aBUCUMOCTb MEXaHU3Ma Jie(opMaIiiy 1 CKIIOHHOCTH MOHOKPUCTAIIIOB K JIOKAJIHM3AIMH IIACTHYECKOTO TeUCHHS.
TTokasaHa cBsi3b 00pa30BaHMsl MAKPOIOJIOC JIOKAIH30BAHHOTO TEYEHHMS C JICHCTBYIOIIMM MEXaHM3MOM Jedopmarun
W YUCJIOM CHCTEM CIBHIa — MHOXKECTBEHHOE CKOJIBXKEHHE C TIpefesia TeKy4eCTH CIIoCOOCTBYeT 00pa30oBaHHMs IOJIOC
JIOKAJIM30BaHHOIT AeopMaliy, a MEXaHUYECKOE JIBOIHUKOBAHHE MOJABIISET UX Pa3BUTHE.

ORIENTATION DEPENDENCE OF DEFORMATION MECHANISM OF HADFIELD STEEL
SINGLE CRYSTALS UNDER UNIAXIAL COMPRESSION

Melnikov E.V., Astafurova E.G.

Institute of Strength Physics and Materials Science, Siberian Branch of Russian Academy of Sciences, Tomsk,
Russia (634021, Tomsk, Akademicheskii pr. 2/4), astafe@ispms.tsc.ru

Using single crystalline specimens of austenitic Hadfield steel oriented along crystallographical directions of <001>,
<111>, <113>, <123>, <144>, <012>, the investigation of the deformation mechanism (slip or twinning), stages of plastic
flow and evolution of deformation traces on surfaces of the specimens under uniaxial compression at room temperature was
carried out. The orientation dependence of the critical resolved shear stresses was revealed, which arises because of orientation
dependence of dislocation splitting under applied stress field. The strong orientation dependence of the deformation mechanism
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and a tendency to localization of plastic flow was determined experimentally. The correlation between a formation of macro
shear bands, deformation mechanism and number of shear systems was shown. Multiple slip from the very beginning of
plastic flow promotes a nucleation of the macro shear bands, but mechanical twinning suppresses their development.

HNCCIEJOBAHUME INEPCIIEKTUBHBIX 'NIPABJIMYECKUX PEXKUMOB
B TEIIJIOBBIX CETAX 'OPOJA TIHOMEHH

MeabnukoB A.Il., Yekapaosckuii M.H., Wmoxun K.H., Uabun B.B., Aneiinuxos /I.H.

OT'BOY BIIO «TroMeHCKUi roCyaapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET», TioMeHb, Poccus
(625001, Tromens, yi. Jlynauapckoro, 2); e-mail:nis@tgasu.ru

B nmanHoi#i cTaThe MpoBeIeHa NCCIEN0BaTeNILCKAst pad0Ta B CHCTEME LIEHTPAIN30BAaHHOTO TEIIOCHA0KEHHS TOPO-
na Tromenn. 3a 0CHOBY ObLIN B3SThI (PAKTHUYECKUE THAPABINUECKHE PEKUMBI TETJIOBOM CETH C yUeTOM NePCHEKTUBHON
TEIIOBOM HAarpy3KH M C y4eTOM aBapHHHOTO pexkmma paboTsl TeroBod ceru. s mpumepa OBIT paccMOTPEH TH-
JIPABINYECKUH pacyeT, AIEKTPOHHON Moenu TIOMEHCKON TEMIOBOM CETH, BBIITOJHEHHbIN B IPOrPAMMHOM KOMILIEKCE
ZuluThermo. JIaHbI peKOMEHAINH T10 TTOBBIIICHHIO YHEPIeTHIECKOH ((PEKTHBHOCTH CHCTEMBI [IEHTPAIH30BAHHOTO
TerocHabxeHus B koHType TromeHckoi TOLI-2. Pexomennanuu cBsA3aHbl ¢ MEpeKIagkoil TpyOOIpoOBOIOB, KOTOPBIE
MI03BOJIAT U3MEHHTH CYIIECTBYIONIHI THAPABINYSCKUN PEXKUM B CTOPOHY YBEJIMUCHUS IIPOITYCKHON CIIOCOOHOCTH TPY-
60MpPOBOJIOB, TEM CaMbIM MOSBUTCSI BO3MOKHOCTD YBEIMYUTH KOJMYECTBO MOJABAEMOro Termna Kk nmorpedutento. Io-
TpeOuTeNs B CBOIO 04epesb OyeT peryIupoBaTh KOJIMYECTBO TEIIa B 3aBUCHMOCTH OT €T0 MOTPEOHOCTH, COIIACHO TEM
MapaMeTpam, KOTOpbIe aeT TEIIOBas CeTh, TEM CaMbIM ITPU BBITOJIHEHUH BCEX PEKOMEH ALUH MOTPeOUTeNb MomyJaeT
HEOoOXOIMMO€ KOJTMYIECTBa TEeIlIa, a OCTABIIeeCs TEIUIO TT0JaeTCsl Ha IEPCIIEKTUBHYIO 3aCTPOMKY ropoja.

STUDY OF PROMISING HYDRAULIC CONTROL IN TYUMEN HEATING SYSTEMS

Melnikov A.P., Chekardovskiy M.N., Ilyukhin K.N., Ilyin V.V., Aleynikov D.N.
Tyumen State University of Architecture and Civil Engineering, Lunocharskogo, Tyumen, 625001, e-mail:nis@tgasu.ru

This paper presents a research of central heating in Tyumen city. Actual hydraulic control of central heating was
taken as a basis for research, with regard to promising heat load and emergency state of central heating. As for example,
it was taken a hydraulic calculation of online Tyumen heating model, which was done with the help of software
ZuluThermo. Also, there is guidance for increasing energy efficiency of central heating in the area of Tyumen CHP-2
in this paper. This guidance is about pipeline relaying, which will help to change actual hydraulic control for ramp-up.
Thereby the redundancy of supplied heat to consumer will become possible. A consumer would set up the amount of
heat which he needs and if he follows the guidance, the remaining heat would be directed to future of city development.

NPUHIOUIIBI ®OPMUPOBAHUA MEXAHU3UPOBAHHBIX KOMIIJIEKCOB
JJIs1 BO3BEAEHUA 3UMHUX JOPOTI!

Mepaanos III.M.!, Eropos A.JL.!, Illapyxa A.B.!, Cnupuue M.F0.2

1 TOY BIIO «TroMeHCKHiT rocymapCTBEHHBIH HeTEra3oBblii yHUBEpCUTET», TrOMeHb, Poccust
(625000, r. Tromensb, yi1. Bononapckoro, 38), e-mail: general@tsogu.ru
2 CeBepo-Ypaibckoe yrpasieHue deaepanbHON CiIyKObI 10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY
Ha3opy, Tromenb, Poccust (625003, r. Tromens, yi. XoxpskoBa, 10), e-mail: info@sural.gosnadzor.ru

Bo3zBenenne cHeroneoBeIX AOPOT - CIOXKHBIN Mporecc, 00ycIoBIeHHbIH B3aUMOEHCTBHEM pPabOUYNX OPraHOB
CTPOMTENBHBIX MAlIMH cO cpeoil. B crarbe mccnenytoTes npodieMsl, CBA3aHHbIE C IIPOLECCOM (POPMHUPOBAHUS Me-
XaHU3MPOBAHHBIX KOMIUIEKCOB /I BO3BEACHUs 3UMHMX JOpOL. B wacTHOCTH, pelaercs 3ajada BbIOOpa ONTHMAllb-
HOTO MapKa MalllMH C Y4eTOM LeJIecO00pa3HOCTH BKIIOUEHHs TOH MIIM MHOI TeXHOJIOIMYecKOH omnepanuy B MOJHBIH
KOMILIEKC pabOT MO BO3BEJICHHIO y4acTKa BPEMEHHOW 3UMHeH joporu. PaspaboraHHble TPUHLMIEI GOPMHUPOBAHUS
MEXaHU3HPOBAHHBIX KOMIUIEKCOB HAy4YHO OOOCHOBAHBI, 0A3MPYyIOTCS HA BBIABICHHBIX 3aKOHOMEPHOCTSAX M3MEHEHUS
COCTOsIHUA CHEr'a U YCTAaHABJIMBAIOT 3HAYCHHUS MMapaMETPOB, MO3BOJIAIONINX MOJTYYUTh TEXHUYCCKOE PEIICHUEC. Pa3pa—
GoraHHOE perieHne 00eceunBaeT CHIKEHHE ce0eCTONMOCTH M CPOKOB CTPOMTENIBCTBA, YITydIIeHHE KauecTBa JOPOK-
HOTO TIOKPBITHS 3MMHHX JOPOT U, KaK CIIECTBHE, yMEHbIIIEHNE 3aTpaT Ha MepeBo3kH B paitoHax Cesepa n Cubupm.

PRINCIPLES OF FORMATION OF MECHANIZED COMPLEXES
FOR THE CONSTRUCTION OF WINTER ROADS

Merdanov S.M.!, Egorov A.L.!, Sharukha A.V.!, Spirichev M.Y.?

1 Tyumen state oil and gas university, e-mail: general@tsogu.ru
2 North-Ural Department of the Federal Service for Ecological, Technological and Nuclear Supervision,
e-mail: info@sural.gosnadzor.ru

The construction of the snowy road - a complex process due to the interaction of working bodies of construction
machinery with the environment. The article examines the problems associated with the process of mechanized systems
for the construction of winter roads. In particular, we solve the problem of choosing the optimal fleet considering whether
to include any production operation in the full range of works on the construction site temporary winter roads. Developed
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principles of mechanized complexes based on science, based on identified patterns of changing snow and set the parameters
allowing to obtain a technical solution. The developed solution provides cost savings and construction time, improve the
quality of pavement winter roads and hence reducing the cost of transportation in the North and Siberia.

TEXHOJOI'USA CTPOUTEJIBCTBA CHEI'OJIEJIOBBIX JOPOT
Mepaanos II.M.!, Cnupuue M.}IO.%, lllapyxa A.B.!, Eropos A.JL.!

1 TOY BIIO «TroMeHCKHiA rocyIapCTBEHHbINH He()Tera3oBblii yHUBepcUTeT, TioMmeHb, Poccnst
(625000, r.Tromens, yin.Bononapckoro, 38), e-mail: general@tsogu.ru
2 CeBepo-Ypasbckoe ynpasieHre OeaeparbHon CiryKObI 0 9KOJIOTHYECKOMY, TEXHOIOTHIECKOMY
W aTOMHOMY Ha/130py, TtomeHb, Poccus (625003, r. Tromens, yi. Xoxpsikosa, 10), e-mail: info@sural.gosnadzor.ru

MexaHu3zanus CTpOUTENbCTBA 3UMHUX JIOPOI MOXKET Pa3BUBAThCS 110 JBYM HampasieHusM. IlepBoe U3 HUX oc-
HOBAaHO Ha MPUMEHEHNH CIENNATN3UPOBAHHBIX MAIINH, BHITTOIHAIOIINX TEXHOIOTNYECKHE OMEPAIN OTHOBPEMEHHO,
BTOpOE HaIPaBJICHUE COCTOMT B UCIIOIBE30BAaHUH YHHBEPCAIBHBIX MAIIMH U IIPOCTOI0 HABECHOTO HIIM MPHUIIEITHOTO 000-
PYAOBAHHUS, BEIONHSIONIETO TEXHOJIIOTHIECKHUE OTEPaAIM MoceoBaTeabHo. CyIecTBYIOMNE MAIIHHBI, PaboTaroNme
110 COBMCILLCHHON TEXHOJOI'UHU, HE MO3BOJIIOT CTPOUTH 3UMHHE JOPOrH B HachlM. HenocTarkoM COBPEMEHHBIX Ma-
IIMH SBIISETCS TAKKe UX HEMPUTOTHOCTH AJISI SKCIUTYaTallMOHHOTO OOCITYKUBAaHH 3UMHHX A0por. [1o 3TuM npudanHam
O0LIeTIPU3HAHBI IPEHMYIIIECTBA PACWICHEHHONW TEXHOJIOTUH COOPYKEHHS 3MMHHX JI0OPOT. ABTOpPAaMH MPEIaraeTcst Co-
BPEMEHHBII MEXaHU3HUPOBAHHBINM KOMIIJIEKC M OOHOBJIEHHAS! TEXHOJIOTHS CTPOUTENBCTBA CHEroIen0BoH foporu. [Ipn
TaKOI TEXHOJIOTUH CTPOUTENILCTBA CHIDKAIOTCS SHEPro3arparbl U CTOMMOCTb CTPOUTEIbCTBA 3UMHEH JOPOTrH, TAKKE
3HAYUTEIHHO CHIKAETCSI HOTPEOHOCTH B BOJIE U CHELUATIBHBIX CTPOUTEIBHBIX MaTepraax.

TECHNOLOGY OF CONSTRUCTION OF ROADS FROM SNOW

Merdanov S.M.!, Spirichev M.Y.%, Sharukha A.V.!, Egorov A.L.!

1 Tyumen state oil and gas university, e-mail: general@tsogu.ru
2 North-Ural Department of the Federal Service for Ecological, Technological and Nuclear Supervision,
e-mail: info@sural.gosnadzor.ru

The mechanization of the construction of winter roads can be developed in two directions. The first of these is based
on the use of specialized machines that perform manufacturing operations at the same time, the second area is the use of
universal machines and simple attachment or towed equipment performing manufacturing operations sequentially existing
machines running on the combined technologies do not allow to build a winter road in the mound. The disadvantage of
modern machines is their unsuitability for the maintenance of winter roads. For these reasons, the benefits are widely
recognized dismembered construction technology of winter roads. The authors propose a modern mechanized complex and
updated technology snegoledovoy construction of the road. With such a construction technology reduces energy consumption
and the cost of construction of winter roads is also greatly reduced the need for water and special building materials.

METOAUYECKHUE OCHOBbI MOAEJIMPOBAHUSA CTPYKTYPbI CJIABO ®OPMAJIN3YEMbBIX
OBBEKTOB COLIMAJIBHOU PEAJIBHOCTH JIS1 JUATHOCTHUKHU NX COCTOSIHUA

MeppaeeBa b.C.

OI'BOY BIIO «Ilpramypckuii rocynapcTBeHHbIH yHIBepcuTeT nMeHu Lllomom-Amneiixemay, . bupodumxan,
Poccus (679015, EAO, . bupooumxkan, yin. [llupokas, 1. 70-a), e-mail: kubos_84@mail.ru

B crarbe Ha SMITPUUECKOM M TEOPETUUECKOM YPOBHSX 0XapaKTEPHU30BAHO MOHATHE OOBEKTOB COIUATBHOMN PEanbHO-
cti. OnMcaHbl OCHOBHBIE TUITBI MOZIENIEH CTPYKTYphI OOBbEKTOB COLMAILHON PEalIbHOCTH, Pa3IMYAIONIAECcs COlepKaHuEeM
HIDKHETO yPOBHSI, KOTOPOE OIpeZesieTcsl HasHaueHneM Mojenu. OO0CHOBaHAa HEOOXOAMMOCTD ydeTa HEUYETKOCTH CTPYK-
TYpBI TAKUX OOBEKTOB IIPU MX HCCIICJOBAHUN M JIMArHOCTHKH COCTOSIHUSL. [IpercTaBiena TpexypoBHEBast KOHIIENTyaJIbHas!
MOJIENTb OOBEKTOB COLIHANIBHON PeaTbHOCTH, OPUEHTHPOBAHHAS HA PELIIEHUE 3a/1a JMarHOCTUKU COCTOSTHHS OOBEKTOB COLHU-
aIIbHOM peanbHOCTH. OTMEUEHO, UTO IPH MCCIIEIOBAHNH YKa3aHHBIX 0OBEKTOB JIOIIOIHUTEIBHBIM HCTOYHHKOM CYIIICCTBEH-
HOW MH(DOPMALIMH O HUX SBIISIOTCS pEasIbHBIC JIFOIM, BKIIOYCHHBIC B H3yYaeMble MPOLIECChl M YHACTBYIOIIHME B H3y4aeMbIX
orHomeHMsIX. Onrcana MeTo/MKa OCTPOCHHUS YKa3aHHOW MOJIEIH, OCHOBAHHAs Ha BBISIBJICHUM M COIVIACOBAHWM MHEHUI,
OIICHOK M MPETNOYTEHHI HEOCPEACTBEHHBIX yIaCTHUKOB H3y4aeMbIX IIPOLECCOB B CONMANBHOIN PEaNbHOCTH.

METHODICAL BASIS OF MODELING OF THE STRUCTURE WEAKLY FORMALIZED
OBJECTS OF SOCIAL REALITY FOR STATUS DIAGNOSTICS

Merdeeva B.S.

Federal State Budget Educational Institution of Higher Professional Education
“Sholom-Aleichem Priamursky State University”

The article characterized concept of the object of social reality on the empirical and theoretical levels. Describes
the main types of models of the structure of the objects of social reality, differing content of the lower level, which is
determined by the purpose of the model. Grounded the necessity of accounting for uncertainty structure of such objects
during their study and diagnostics of the condition. Presented a three-level conceptual model of the social reality, oriented

HAYYHOE OBO3PEHIVIE Ne 2



58 TECHNICAL SCIENCE

to solution of the tasks of diagnostics of the condition of objects of social reality. It is noted that in the study of these objects
an additional source of essential information about them can be considered real people involved in the studied processes
and relationships. A procedure is described for constructing the model, based on the identification and agreement of
opinions, estimates and preferences of the direct participants of the processes under study in the social reality.

OCOBEHHOCTHU PEAJIM3AIIUUA ITPOTOKOJIOB OCSP U TSP
Mep3aukud H.1O., [Lnatonos B.1O., Jlykbsnos B.C., brikos /I.B.

OBI'Y BIIO «Bosrorpaackuii rocy1apcTBeHHbIN TEXHUYECKUN YHUBEpcUTeT», Bonrorpan, Poccus
(400131, r. Bonrorpag, np. Jlenuna, 28), e-mail: nik-merzlikin@yandex.ru

B crarse ommcriBaeTCs 0COOCHHOCTH pealn3aliy MPOTOKOIOB yaocToBepstomero nearpa OCSP u TSP, [lns
MOCTPOEHHS AIITOPUTMA PEasTH3alK ATUX IPOTOKOJIOB OBUIM OMMCAHBI KaXAbIH U3 HuX. B ommcannn OSCP 6bu10
MIPECTABICHO B3aNMOCHCTBHIE MEX Ty HoBepstoreii croponoil 1 OSCP-cepBepom. Taroke onrcana npoueaypa B3au-
MozeiicTBusa Mex 1y TSP kineHToM u JoBepeHHoM TpeTbeil croponoii TSA. B pesyinbrare, B X0/1¢ IPOBEICHHBIX HCCIIC-
JIOBaHMH ObIJIa CIIPOEKTHPOBaHA 00IIast CTPYKTypa Onbimnorexu 1uist mpoTokonoB TSP u OCSP. KitoueBbIM KOMIIOHEH-
TOM CTpYKTYpHI siBisiercst ASN.1 nekonep. Peanusarus cipoeKTHpOBaHHON OMOIMOTEKH KIaCCOB ITO3BOJIUT CEPbE3HO
TIOBBICHTh YPOBEHb 0€30ITaCHOCTH MOOMIIBHBIX MPUIIOKEHNUI.

IMPLEMENTATION FEATURES OF OCSP AND TSP PROTOCOLS
Merzlikin N.J., Platonov V.J., Lukyanov V.S., Bykov D.V.

Volgograd State Technical University, Volgograd, Russia (400131, Volgograd, Lenin’s avenue, 28),
e-mail: nik-merzlikin@yandex.ru

There is a growing need for services provided by the certifying centers. This is due to the fact that information
technologies play an increasingly prominent place in human life. The introduction of e-government, the introduction
of universal electronic cards, personal digital electronic signature for every citizen of the Russian Federation — all
of which can use the certification authorities in their work. This paper describes the features of the protocols of the
certification center OCSP and TSP. The algorithm implementation of these protocols have been described each of
them. The description was provided OSCP interaction between relying party and OSCP-server. Also describes how the
interaction between the TSP client and a trusted third party TSA. As a result, the research has been designed for the
general structure of the library of protocols TSP and OCSP. A key component of the structure is the ASN.1 decoder.
Implementation of the class library designed will greatly enhance the security of mobile applications.

KOPPEKTHUPOBKA PACHETA TEOMETPUYECKUX TAPAMETPOB MEXAHU3MOB
C3CTK IO PAINYCY JOPOXKHU KAYEHUA BHYTPEHHET' O KOJIBLIA

Mepko M.A., Mecusinkun M.B., KosiotoB A.B., Kaiizep 10.®., JIbicannnkoB A.B.

OT'AOY BIIO «Cubupckuii heaepanbHbiii yHuBepcuTeT», Kpacnospck, Poccust
(660041, r. Kpacnospck, np. CBobGoaHsIid, 79), e-mail: m.merko@mail.ru

I[TpoBenen aHaM3 COCTOSHMS paccMaTpuBaeMoi rpooiemsl. [TokasaHo, UTO 11 MEXaHM3MOB € 3aMKHYTOH CHCTEMO¥
ten kaueHnst (3CTK) ¢ muamerpaMu paBHOM BETMYHMHBI 33/]a4a 10 ONPEENIEHHI0 HOMHHAIBHBIX BETMYMH F€OMETPHIECKIX
TIapaMeTPOB MPH HAYAIBHBIX YCIIOBHSIX, KOT/IA BCE MICXOMHbIE TapaMeTPHI SIBIISIFOTCS TIOCTOSTHHBIME M IPHHUMAFOT 3HAYCHHS
OoJIbIIIE HYJIS, MOKET He UMETh perteHust. [IpeuioxeHsl HalpaBIeH!s HCKITFoUeHNs TOR00HOH cutyatmu. CocTaBleHbI pac-
YeTHBIE MOJIENH M TOJTydeHbI (JOPMYITBI [T pacueTa HOMUHAIBHBIX BEJIMYMH T€OMETPHYECKHX MapaMeTpOB MEXaHH3MOB
¢ 3CTK ¢ puameTpamMyl paBHOW BENMYUHBI M MOMPaBKU. [IpecTaBieH aaropuT™ KOPPEKTHPOBKH pacyeTa HOMHHAJIBHBIX
BEJIMYHIH T€OMETPHICCKUX TTapaMeTPOB IS TI000TO BU/Ia CHMMETPHIHON CTPYKTypHOH cxeMbl MexaHn3MoB ¢ 3CTK ¢ qua-
MeTpaMM PaBHOW BEJMUYMHBI [TOCPEICTBOM BBOJIA TONPABKH B PACUET 110 PAJIUYCY TOPOXKKH KAYCHHS! BHYTPEHHETO KOJIbLIA.
[NomyueHHble pe3ynbTaThl NCCIEIOBAHMUS MIPOILTH ampoOaIiio Ha MEXKITyHApOIHON HAayYHO-MPAKTUIECKON KOH(EepeHIN
(mpoext Sworld). Pa3paboran mporpaMMHbIH KOMIUIEKC «DKCIEHTPHKY, KOTOPBIIl 3aperncTpupoBaH B Peectpe mporpamMm
st OBM ®enepanbHoit ciry»k0b! 110 HHTEIUIEKTyanbHOH codctBeHHOCTH Poccnn (POCITATEHT).

ADJUSTMENT TO THE CALCULATION OF GEOMETRIC PARAMETERS
OF MECHANISMS WITH CSRE ON THE RADIUS OF THE INNER RING RACEWAY

Merko M.A., Mesnyankin M.V., Kolotov A.V., Kaiser Y.F., Lysyannikov A.V.

Siberian Federal University, Krasnoyarsk, Russia (660041, Krasnoyarsk, Svobodny Prospect, 79),
e-mail: m.merko@mail.ru

The analysis of the status of the problem. It is shown that for mechanisms with a closed system of rolling elements
(CSRE) with diameters of equal size of determining the nominal values of geometrical parameters for the initial conditions
when all of the original parameters are constant and take a value greater than zero may not have a solution. Proposed
directions of exceptions such a situation. Are composed of the estimated models and derived formulas for the calculation
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of the nominal values of geometrical parameters mechanisms with CSRE with diameters equal Velychne and amendments.
An algorithm for adjustment to the calculation of the nominal values of geometrical parameters for any kind of symmetric
structural mechanisms with CSRE with diameters of equal size by entering amendments in the calculation of the radius
of the raceways of the inner ring. The results obtained have passed approbation at the international scientific-practical
conference (project Sworld). Software is developed in the form of a software complex «Eccentric», which is registered in
the Register of the computer programs of the Federal service for intellectual property of Russia (ROSPATENT).

OHEHKA AJJEKBATHOCTHU MOJEJIN JJI1 PACYETA TEMIIEPATYPHOI'O IIOJIA IIVIAT
MHUKPOBJIOKOB 2JIEKTPOHHOMU AIITAPATYPBI

Mepkyxun E.H., Omapos O.M.

OI'BOY BIIO «/larecraHckuil rocyJapCTBEHHbIH TEXHUUECKUH YHUBEPCUTET» MHUHUCTEPCTBA 00PAa30BaHUs U
Hayku PO, Maxaukana, Poccus (367015, r. Maxaukaina, nip. U. [llamuins, 70), e-mail: dstu@dstu.ru

B crarbe npemutaraeTcs MOZIETb JUTS pacueTa TEMIIEPATypPHOTO TIONS TUIAaT MUKPOOIOKOB NIEKTPOHHON ammaparyphl 1
OLICHKA ee aJIeKBaTHOCTH. Moyiesib OCTPOeHa Ha OCHOBE 000CHOBAHHBIX JOIYIICHHUH 1 sIBJIsieTCst nepapxuueckod. CHadana
OIIpeIEIIACTCSl TeMIIepaTypa KOpIlyca ¢ UCIIOIb30BAHIEM U3BECTHBIX MHIKCHEPHBIX METON0B pacuera, a 3aTeM pacCUUThIBa-
eTCsl TEMIIePaTypHOE MOJIe KaXKIOH IUIaThl YHCICHHBIM METOJIOM BEpPXHHX penakcarmil. [IpeioxenHas BEIMUCINTeIbHAS
(hopMyra Mo3BOISAET MPOBOIUTH PACUETHI TS 00NAcTeH ¢ HEOMHOPOAHBIMY TETIO(PU3NIECKIMH XapaKTeprcTHKaMu. Jlanee
UCIIOJIb3YeTCS AEKTPOTEIIOBAst aHAJIOT U ISl BEIYMCIICHHS TEMIIEPaTyphl KaXKJIOro 3JIEKTPOHHOTO 371eMeHTa. /1 orleHKH
QJICKBAaTHOCTH MOJIEJIH IIPOBE/ICHBI BHIUHCIUTEIBHBIC U (pU3MYECKUE SKCIIEPUMEHTBI. [Ipy IpoBeIeHNN BEIMHUCINTEIBHBIX
SKCIIEPHMEHTOB HCCIICTYSTCs PEaKIHsl MOJIEM Ha M3MEHEHNE BXOJHBIX JAHHBIX: KOOP/IMHAT MCTOYHHKA TEeIlIa Ha IUIaTe,
TOJIIMHBI TETUIONPOBOJHOTO CEPACUHHUKA TIIAThI U AUNIEKTPUUECKOTO MTOKPBITHS, KOI(PPHUIMEHTOB TEIIOMPOBOIHOCTH Ma-
TEpUAJIOB IUIAThI, MOIIHOCTH, PACCENBAEMOI NCTOYHHKOM TEIUIA, TOIIIMHBI TEILIONPOBOAHOM MACThl MEXKIY MCTOYHHKOM
TeIUIa M MTOBEPXHOCTBHIO IUANICKTPHIECKOTO MOKPBITHS CEpACUHHKA IUIaThl. [10 peakiym MoJeny cieNnaHo 3aKIFoUeHHe O ee
aJICKBAaTHOCTH 1 BO3MO>KHOCTH UCIIOIB30BAHUS JUISI TETUIO(HU3MIECKUX PACUETOB MIKPOOIIOKOB AIEKTPOHHOH arapaTypsl.

ASSESSMENT OF ADEQUACY OF MODEL FOR CALCULATION TEMPERATURE
THE WEEDING PAYMENTS OF MICROBLOCKS OF THE ELECTRONIC EQUIPMENT

Merkukhin E.N., Omarov O.M.

Dagestan State Technical University” of the Ministry of Education and Science of the Russian Federation,
Makhachkala, Russia (367015, Makhachkala, I. Shamil Ave., 70), e-mail:dstu@dstu.ru

In article the model for calculation of a temperature field of payments of microblocks of the electronic equipment and
an assessment of its adequacy is offered. The model is constructed on the basis of reasonable assumptions and is hierarchical.
At first case temperature decides on use of known engineering methods of calculation, and then the temperature field of each
payment a numerical method of the top relaxations pays off. The offered computing formula allows to carry out calculations
for areas with non-uniform teplofizi-chesky characteristics. Further the electrothermal analogy for calculation of temperature
of each electronic element is used. For an assessment of adequacy of model computing and physical experiments are made.
When carrying out computing experiments reaction of model to change of entrance data is investigated: coordinates of a
source of heat on a payment, thickness of the heat-conducting core of a payment and a dielectric covering, coefficients of
heat conductivity of materials of a payment, the power disseminated by a source of heat, thickness of heat-conducting paste
between a source of heat and a surface of a dielectric covering of the core of a payment. On reaction of model the conclusion
about its adequacy and possibility of use for heatphysical calculations of microblocks of the electronic equipment is made.

PABPABOTKA ITPEOBPA3OBATEJISA YACTOTbBI KACKAJJTHOI'O THUITA
JJIsI ABUTATEJISI TIOT'PY2KHOI'O HACOCA

Muiomia U.B., Mup3un A.M., Koporaes A.Jl., lllyremos C.B.

®denepanbHOE TOCYIAPCTBEHHOE OFO/DKETHOE 00pa30BaTENIbHOE YYPEIKACHHE BBICHICTO IMPOPECCHOHATIBHOTO
obpazoBanms «llepMcknii HAMOHABHBIA UCCIIEOBATENbCKIN TTonuTexHuIecknii yausepcutet (ITHUITY )y,
(614000, Poccus, ITepmb, Komcomomnbekuii np-T, 29-a.), e-mail: shutemsv@yandex.ru

B crarbe paccMoTpeH npeobpa3oBaTenb 4acTOThl KackagHoro turna. OH HeoOXOANUM sl IIUTAHUsI TIOTPYKHOTO
QNIEKTPOJBHTaTENs Ha O0JbIION NryouHe. [Ipn 3TOM HE0OXOIMMO HCKIIOUNTH ITApa3UTHBIC FAPMOHUKH. ['apMOHHMKH
3aCOPSIOT MUTAIOILYIO CETh M HETaTUBHO BIMSIOT HA M30JLINUIO KaOems n ABurarels. Perynmupyst ckopocTs no0bsrau B
3aBUCHMOCTH OT A€OMTA, MOXKHO JOOUTHCS yBEIHUESHUS CPOKA SKCIITyaTalliy CKBaXKUHBL. J{JIs peIIeHus JaHHbIX MIPO-
0J1eM paccMOTPEH KacKaJHbII Ipeodpa3oBaresib 4acTOThI, COCTOSIIUH 13 TpeX(pa3HOro MHOrOOOMOTOYHOTO TpaHCchop-
Maropa 1 cunoBbIXx uHBepTOpoB Ha IGBT-Tpan3ucropax. OnucaHo ycrpoiictBo cunoBoil siueiiku. [Ipeacrasien onun
13 BapHaHTOB (popMUpOBaHMs yIpasistoniero curHana Ha IGBT-Tpan3ucropax, 6iarogapst KOTOpOMy yAaeTcs MOITy-
YHUTh MPAKTUYECKH UICATbHYI0 CHHYCOHIY Ha BBIXOJE PeoOpa3oBarTesst 9acToThl. JlaHHBIN MPUHILIUI OMHCAH Ha MPH-
Mepe MOCTOBOTo oiHO(a3Horo HHBepTopa. [IpuBeaeHa cTpyKTypHask cXeMa CHCTEMBI YIIPABICHUS U AXarpaMMa BKIIIO-
YeHHs Map TPaH3UCTOPOoB. Maremarudeckast MOJEIb CHCTEMBI «IIPe00pa30BaTeNlb YacTOTHI — JBUTATENb BBIITOIHEHA
B Simulink. Onmcansl Bce KitodeBble OJOKM MOJEITH. BBINONIHEH TapMOHUYECKUI aHAaIU3 ¢ MoMoIIbio “Powerqui”.
Ha ocnoBe naHHOTO aHamm3a ObLI CIETaH BBIBOJ O I1€1€CO00Pa3HOCTH MCTIOIb30BAHMS KaCKaJHOTO IpeodpaszoBarers
YaCTOTHI JUISl TUTAHUS LWTMHAPHYECKOTO JINHEITHOTO BEHTHIIBHOTO JIBUTATEIIs TOTPY)KHBIX HACOCOB.
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INVERTER DEVELOPMENT OF CASCADE TYPE FOR SUBMERSIBLE PUMP MOTORS
Milyusha 1.V., Mirzin A.M., Korotaev A.D., Shutemov S.V.

Federal State Educational Institution of Higher Professional Education “Perm National Research Polytechnic
University (PNIPU)” (Russia, 614000, Perm, Komsomol prospect, 29-a.)

The article describes the frequency converter cascade type. It is necessary to supply submersible motor at great
depths. When it is necessary to eliminate spurious harmonics. Clog mains harmonics and negatively affect the insulation
of the cable and motor. By adjusting the extraction rate according to the production rate can be increased life of the
well. To solve these problems considered cascade inverter consisting of a three-phase multiple winding transformer
and power inverters, IGBT-transistors. A device power cell. View of one embodiment of forming a control signal for
IGBT-transistors, through which is possible to obtain an almost perfect sine wave output inverter. This principle is
described as an example of single-phase bridge inverter. The diagram of the control system and diagram incorporating
transistor pairs. Mathematical model of the “inverter-motor” made in Simulink. Describes all the key building blocks
of the model. Harmonic analysis is made using the “Powerqui”. On the basis of this analysis, it was concluded that the
feasibility of using the cascade inverter for powering a cylindrical linear motor valve submersible pumps.

CHUHEPT M SQHEPI'OCBEPEXEHMA
TP BBICOKOU JOBABJIEHHOU CTOMMOCTHU NPOAYKIIUHA

Mnunakosa T.E.!, Munakos B.®.?

1 ®I'BOY BIIO HanuonanpHbli MUHEpaIbHO-ChIPbeBOI yHUBepcuTeT «lopHblity, CankT-IlerepOypr, Poccus
(199106, Cankr-IlerepOypr, BacunbeBckuii octpoB, 21 nunHus, a. 21), e-mail: t.e.minakova@mail.ru
2 OI'bOY BIIO «Caunkr-IletepOyprckuii rocynapcTBeHHbINH SKOHOMUYECKU yHuBepcuteT», Cankr-IleTepOypr,
Poccus (191023, Cankr-IletepOypr, yauna Canoas, 21), e-mail: m-m-m-m-m@mail.ru

B crarbe rccreoBaHo BIMSHHAE HHBECTHPYEMBIX B TTOBBIIICHHAE SHEPTETHIECKON A(h(PEKTUBHOCTH (DTHAHCOBBIX PECYPCOB
Ha I1IeH000pa30BaHUE MPOTYKIMU. YCTAHOBIICHO, YTO B MHOTOCTaIMIHBIX MPOM3BOACTBAX, TPEOYIOLIMX Y4acTHsl HECKOJIBKUX
KOHTpAreHTOB, BO3HMKAET KyMYJISITHBHBIH 3(()eKT CHIDKEHS 3aTpar. BeIBIeHa cTeneHHast 3aBUCHMOCTb POCTa SKOHOMHIYECKO-
ro 3(deKra OT Ynca YHaCTHUKOB NPOM3BOACTBEHHOIO Hpouecca. IIpeyiokeHa S3KOHOMUKO-MaTeMaTH4ecKast MOJIeNb pacueTa
addekra OT MepOIPUATHIA SHEProcOEPEIKEHNS HAYAIBHBIX 3TAlloOB OM3HEC-TIPOIIECCOB B CEOECTOMMOCTH KOHEUHOTO Pe3ysbTa-
Ta, MMEIOLIETO MOTPEOUTENBCKYH0 LIGHHOCTb. [omydeHa 3aBUCHMOCTh SKOHOMHYECKOTO d(deKTa SHeprocOepeskeHns OT Yncia
CTaIHii epepabOoTKH U peHTa0eTbHOCTH POr3BoACTBA. [TokazaHo, 9To BEICOKOTEXHOIOTUYHEIE TIPOM3BOJICTBA OO JAI0T CyIIie-
CTBEHHO OOJIee BBICOKUM IOTECHIMAJIOM CHIDKESHUSI ICHBI TIPOIYKLMHN TIPH SHEProcOepekeHNH, YeM 00bI4a TOILUINBA U CHIPBSL.
HaspanHOe TpeBBIIIeHNE SKOHOMUYECKOTO 3((heKTa IO CPAaBHEHHIO C HU3KOM CTETIEHBIO MepepabOTKH CHIPHSI SBIISIETCS] CHHEpTe-
TryeckuM 3¢ dexrom. CrieioBaTesbHO, JUIs NOTy4eHHs 3HAYMMOTO SKOHOMUYECKOT0 3(eKTa 0T HHBECTUPOBAHNUs SHEprocoepe-
TAFOIIMX MEPOIPUSATHI BAYKEH TIEPEXO0/T K BBICOKOTEXHOJIOTMYHBIM TIPOM3BOJICTBAM C BBICOKOIT TOOABICHHOH CTOMMOCTEIO.

ENERGY SAVING SYNERGY AT THE HIGH VALUE ADDED OF PRODUCTION
Minakova T.E.!, Minakov V.F.?

1 FGBOU VPO «National Mineral Resources University of Minesy», Saint Petersburg, Russia

(199106, Saint Petersburg, Vasilyevsky island, 21st line, 21), e-mail: t.e.minakova@mail.ru

2 FGBOU VPO «Saint Petersburg State University of Economics», Saint Petersburg, Russia
(191023, Saint Petersburg, Sadovaya street, 21), e-mail: m-m-m-m-m@mail.ru

In article influence invested in increase of power efficiency of financial resources on production pricing is investigated. It is
established, that in the multistage productions demanding participation of several contractors, there is a cumulative effect of decrease
in expenses. Sedate dependence of growth of economic effect on number of participants of production is revealed. The economic-
mathematical model of calculation of effect from actions of energy saving of the initial stages of business processes in prime cost of
the end result having consumer value is offered. Dependence of economic effect of energy saving on number of stages of processing
and profitability of production is received. It is shown that hi-tech productions possess significantly higher potential of reduction of
price of production at energy saving, than fuel and raw materials production. The called excess of economic effect in comparison
with low extent of processing of raw materials is synergetic effect. Therefore, for receiving significant economic effect of investment
of energy saving actions transition to hi-tech productions with a high value added is important.

TEXHOJIOI'YA NOJXYYEHUS BUKAPEOHATA AMMOHMS TTPU Y TUWIM3ALIUA BBIBPOCOB
YINIEKHCJIOT'O T'ABA HEMEHTHOU ITPOMBIINVIEHHOCTHU POCCHUHN U YKPANHBI

Mumnraneesa I.P.., imutpenxo U.B.2, 3nopos A.N.2, Hukomaes A.H.!,
HIamcyTaunos J.B.!, ApanacreBa O.B.!

1 WccnenoBarenbCkuii IGHTp 1mpodiiem sHepreTrkr deiepaibHOro rocy1apCTBEHHOTO OFO/PKETHOTO YUPEIKIACHHS
Hayku Kaszanckoro HayuHoro nentpa Poccuiickoit akagemun Hayk (420111, Kazans, yin. Jlobauesckoro, 1.2/31),
Poccusi, e-mail: mingaleeva-gr@mail.ru
2 TocynapCTBEHHBIH HAYYHO-HCCIIEIOBATEILCKUNA HHCTUTYT « YKPAUIIEMEHT
(61106, . XapbkoB, yi. [Inurounas, n.1-A), Ykpauna, e-mail: ekoprom@ua.fm

HpOBeIIeH aHaJiu3 COBPEMEHHOTO COCTOSAHUS U CYHICCTBYIOUIUX 3KOJIOTHUYCCKUX Hp06HeM HBMSHTHOﬁ mpo-
MblIJIeHHOCTH Poccuu n pral/leI U HaMCUYECHBI ITYTHU UX PEIICHUS KaK 3a CUCT UBMEHCHU S TECXHOJIOTUHN ITPOU3BO/I-
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CTBa NOPTIAHALIEMEHTA, TaK U 33 CUST YTUIM3ALUHU OTXOSIINX I'a30B, 00pa3yomuxcs npu odxure kinHkepa. Oc-
HOBHBIM KOMIIOHEHTOM BBIOPOCOB B aTMOC(Epy OT [IEMEHTHBIX TIe4eil SBISIETCS YITICKUCIBIN ra3, KOTOPBIA MOXKET
ObITh yTHIM3HpOBaH. [IpeokeHa HOBast TEXHOJIOTHS Y THIIM3AIUU BEIOPOCOB YITIEKHCIIOTO ra3a, COAepKAIIerocs
B BBIOpOCAX MPENPHUATHH EMEHTHOHW NMPOMBIINIJICHHOCTH, BKJIIOYAIONIAsl STAbl OYMCTKH ra30B OT [[EMEHTHOU
IIBUTH, BBIICTICHHE YIJIEKHUCIIOTO Ta3a MOCPEACTBOM MPUMEHEHHS KOMIAKTHBIX BBICOKOA()(EKTHBHBIX BUXPEBBIX
annaparoB M yTHJIN3ALHH C 1oJydyeHreM 3G QeKTHBHOrO MUHEPAJILHOTO yA00peHus — OuKkapOoHaTa aMMOHHMS, KO-
TOPBIH 00JaJaeT JIyUYIINMU XapaKTePUCTHKAMK [0 CPAaBHEHHIO C TPAJUIUOHHO IIPUMEHIEMOM B CEIBCKOM X035 -
CTBE aMMHauHOH cenuTpoil. PazpaboTaHa TeXHOIOrHYECKask CXeMa BbIICIEHHS YIIEKUCIIOTO I'a3a U IPOU3BOACTBA
OuxapOoHaTa aMMOHHS.

TECHNOLOGY OF AMMONIUM BICARBONATE IN RECYCLING CARBON DIOXIDE
EMISSIONS FROM CEMENT INDUSTRY OF RUSSIA AND UKRAINE

Mingaleeva G.R.!, Dmitrienko 1.V.2, Zdorov A.IL.%, Nikolaev A.N.!, Shamsutdinov E.V.!, Afanaseva O.V.!

1 The Research Center for Power Engineering Problems of Federal State Budgetary Department of Science
of Russian Academy of Sciences (420111, Kazan, Lobachevsky’s street, 2/31), Russia,
e-mail: mingaleeva-gr@mail.ru
2State Scientific-Research Institute “Ukrditsement” (Kharkov, Plitochnaya street, 1-A), Ukraine,
e-mail: ekoprom@ua.fm

The analysis of the current state and existing environmental problems of cement industry in Russia and
Ukraine and the ways to solve them as due to changes in production technology of Portland cement, and by
utilizing the waste gases from the clinker burning. The main component of emissions from cement kilns is carbon
dioxide, which can be utilized. The new technology of recycling carbon dioxide contained in the emissions of
cement industry, which includes the steps of purification of gases from cement dust, carbon dioxide emission
through the use of highly compact vortex apparatus and recycling to produce effective fertilizer - ammonium
bicarbonate, which has better performance compared to the traditionally used in agriculture economy of
ammonium nitrate. The technological scheme of the process of separation carbon dioxide gas and production
of ammonium bicarbonate worked out.

VYCUWIME TSKEHUS ITAJTAHAPAYECKOT O JMHEMHOI'O BEHTUJIBHOI'O JIBUTATEJISA
C IOCTOSITHHBIMA MATHUTAMMU MEXK/Y CTATOPOM U BTOPUYHBIM 2JIEMEHTOM

Mup3un A.M., Koporaes A./l., llyremos C.B.

DezepanabHOE TOCYIapCTBEHHOE OIODKETHOE 00Pa30BaTENbHOE YUPEXKICHUE BBICIIETO NPOGECCUOHATBHOTO
oOpazoBanus «[lepMCKUil HalMOHAIBHBIN UCCIIEI0BATEIbCKHUN TTOMTexXHUYecKuid yHuBepcutet (ITHUITY )»
(614000, Poccus, ITepmb, Komcomonbekmii np-T, 29-a.), e-mail: shutemsv@yandex.ru

B craree paccmoTpeHa METO[MKA pacdera yCHIHMS TSDKEHHS, HeOOXOIMMOTO TSl ONpPEIENICHHsT TPEHHSI BTOPHIHOTO
aneMeHTa 00 cratop. Pabounm ycuniem MuIHHIPHIECKOTO TMHEHHOTO BEHTHILHOTO ABUTATeNIs SIBISIETCS] OCEBOE YCHIINE,
KOTOpPOE CO3/1aeT BO3BPATHO-TIOCTYIATeILHOE ABKEHIE O3 TaHIOBOTO HACOCa, HAXOSIIErOCs B CKBKUHE. YCUIINE TSDKe-
HISI BOSHHUKAET M3-33 CMEIICHHS] BTOPHYIHOTO YIEMEHTA [AIHHIPHIECKOT0 IMHEHHOTO BEeHTUIIEHOTO IBUTATEIISI OTHOCHTEITh-
HO ocu ctaropa. I1pu 3ToM 3a30p MexIy CTaTopoM U pOTOpoM OyleT HepaBHOMEpHBIM. PellieHa 3a/1aua 1o pacnpeneseHuIo
TIOJISI IO JUTHHE HepaBHOMEPHOTO 3a30pa. B pabote jaH pacuer yCritust TshKeHHS B CITydae, KOTia BIOPUUHBIHA SIIeMEHT JIKHT
Ha MOBEPXHOCTH cTatopa. B pesynbrare pacueToB BBIICHUIOCH, YTO YCUIIHE TSHKEHHS 3HAUUTEIBHO M €10 HEOOXOMMO YuH-
TBIBaTh JUIS OLIpesieNieHnst Cuil TpeHus. Ha ocHoBe maHHOTO aHanm3a ObUI ClIeNaH BBIBOJ] O HEOOXOIMMMOCTH HCIIOIB30BaHHs
HEMArHUTHBIX IIEHTPATOPOB, PACTIONIOKEHHBIX ONPEIETIeHHBIM 00pa30M, JUISI CHIDKEHHS CHIT TPEHHUSL.

EFFORT TENSION CYLINDRICAL LINEAR GATE PERMANENT MAGNET MOTOR
BETWEEN THE STATOR AND THE SECONDARY ELEMENT

Mirzin A.M., Korotaev A.D., Shutemov S.V.

Federal State Educational Institution of Higher Professional Education “Perm National Research Polytechnic
University (PNIPU)” (Russia, 614000, Perm, Komsomol prospect, 29-a)

The article describes the method of calculating the pulling force necessary to determine the friction of the
secondary element of the stator. Operating force of the cylindrical linear motor valve is an axial force which produces
reciprocating motion Boomless pump located downhole. Tension force arises because of the displacement of the
secondary element of the cylindrical linear motor valve relative to the axis of the stator. Thus the gap between the
stator and the rotor will be uneven . Solve the problem of the field distribution along the length of the uneven gap.
The paper presents a tension force in the calculation when the secondary element on the surface of the stator. The
calculations revealed that the force of attraction and much needs to be considered to determine the frictional forces.
On the basis of this analysis, it was concluded that the need to use non-magnetic centralizers located in a certain way
, to reduce the frictional forces.
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OYHKIIMU JOITYCTUMOCTHU ANCJTOKAIMHA JTOPOKHBIX OFBbEKTOB
HA OCHOBE ITPOCTPAHCTBEHHO-JIOI'MYECKUX CBA3EUN

Muxaiinos /I.A., Muxees C.B., Cugopos A.B.

deneparabHOE TOCYIAPCTBEHHOE OIOKETHOE 00Pa30BaTeIbHOE YUPEKICHHE BBICIIETO POPeCCHOHATHEHOTO
o0pasoBanus «CaMapCKuii roCy1apCTBEHHbIH a9pOKOCMUUECKUH YHUBepcuTeT MMeHH akanaemuka C.I1. Koponésa
(HaumoHanbHBIN HccnenoBarenbekuil yausepeureT)» (CI'AY), Camapa, Poccust
(443086, Camapa, Mockockoe miocce, 34), e-mail: d.a.mikhaiilov@gmail.com

PaccMoTpeHB! IPOCTPaHCTBEHHO-JIOTNYECKUE CBSI3U MEX Ty 00bEKTaMU IeKTPOHHOI KapThl. [Tokasana kiaccndukarms
TIPOCTPAHCTBEHHBIX CBSA3el T€00BEKTOB, MPUBEICHBI IPUMEPHI OTHOILCHUH MEXTy OObeKTaMu EeKTPOHHOH KapThl. [Ipen-
CTaBlIeHa KJIAacCU(UKAIMS THIIOB TeOOBEKTOB Ha OCHOBE JIOTHUECKHX CBsI3eH M 3aBHCUMOCTEl. B nHTeIIeKTyansHOM reorH-
(opmarmonnoii cucteme ITSGIS peannzoBaH Momysb aHaM3a JOMYCTUMOCTH JUCTIOKAIMK O0BEKTa Ha YITMYHO-IO0PO;

CeThb I'OpOJIa, ONPE/IEISIEMOH IPOCTPAHCTBEHHO-JIOTHYECKUMH CBSI3IMH MeKTy oObekramu 1 TpedoBanmsiMu [OCT P 52289-
2004 «Texnnueckue cpeacTBa OPraHU3ALMH JOPOXKHOTO JBIbKeHHs. [IpaBuna mpuMeHeHHs! TOPOKHBIX 3HAKOB, PA3METKH,
cBeTO()OPOB, JOPOIKHBIX OTPAKICHAH U HANPABILIIONINX YCTPOHCTBY. PaspaboTan mpevkar ycraHoBkY 3Haka 1.1 «OKenesno-
JIOPOXKHBIH Mepee3] co HutardayMoMy, IPEAUKaT AUCIOKaIH 3Haka 1.8 «CBeTodopHOE perymmpoBaHyey, MpeanKar IOy CTH-
MOCTH OOBEIMHEHHSI JOPOYKHBIX 3HAKOB B TPYIIITY Ha OIOpE, IIPEANKAT JIOITYCTUMOCTH YCTAHOBKH CBETO(Opa Ha IIEPEKPECTOK.

FUNCTIONS ADMISSIBLE OF DISLOCATION ROAD OBJECTS ON THE BASIS
OF SPATIAL-LOGICAL RELATIONSHIPS

Mikhailov D.A., Mikheev S.V., Sidorov A.V.

Samara State Aerospace University n.a. S.P. Korolev, Samara, Russia (443086, Samara, street Moscow Highway, 34),
e-mail: d.a.mikhaiilov@gmail.com

The spatial -logical relationships between objects e-cards. Shows the classification of spatial relations geoobjects,
are examples of relationships between objects e-cards. The classification of types geoobjects based on logical
relationships and dependencies. In the intellectual geographic information system implemented ITSGIS analysis
module deployment object to the admissibility of the road network of the city, defined spatial -logical relationships
between the objects and the requirements of GOST R 52289-2004 “Technical means of traffic. Terms of use of road
signs, markings, traffic lights, road barriers and guide devices. “Designed predicate sign installation 1.1 “Level crossing
with barrier”, predicate dislocation sign 1.8 “traffic light regulation”, predicate admissibility of combining road signs in
a support group, predicate admissibility install traffic lights at the intersection.

APXUTEKTYPA TEOUH®OPMAIIMOHHON CIIPABOYHOW CUCTEMbBI OFBEKTOB
IrOPOACKOHU UH®PACTPYKTYPbI

MuxeeB C.B., Cugopos A.B., I'oaoBaun O.K., Muxaiinos /I.A.

OI'BOY BIIO «Camapckuii rocyapCTBEHHBIN a9pOKOCMUYECKU yHUBEpcuTeT nMeHu akazemuka C. I1. Koponésa
(HaTIMOHATBEHBIN UCCTIeNIOBATENILCKIN YHUBepcHTeT)», Camapa, Poccust (443086, Camapa, MockoBckoe mmocce, 34),
e-mail: mikheevati@spc-its.ru

PaccmoTpeHB! 00BeKTHI TOposcKoi HH(pacTpyKTyphl. [Toka3aHbl MpenMyInecTBa HCIONB30BaHMS TeONH(pOPMAIIH-
OHHBIX CHCTEM JJIS yueTa OOBEKTOB TOPOICKON MH(PACTPYKTyphl. [IprBeeHbl OCHOBHBIE 3a7a4u, KOTOPbIE MOTYT OBITh
PEIIeHBI TIPU TOMOIIH FeOMH()OPMAIMOHHEIX CHCTEM H 00JIacT! PUMEHEHHS TeOMH(OPMAIMOHHEIX crcTeM. Paccmorpe-
Ha reounngpopmarronnas cucrtema «ITSGIS. MHdo», THOBI XpaHeHHs! JaHHBIX B CHCTEME W MHCTPYMEHTHI aHalM3a reo-
NIPOCTPAHCTBEHHBIX JaHHBIX. Paccmorpena apxurekTypa cucteMsl «I TSGIS. Mudo» ¢ onmcannem ee orndeckoit MOIeIH,
BKJIIOYAst TUarpaMMy BapHAaHTOB UCIIONb30BAHMS, CLIEHAPUM BAPUAHTOB MCTIONB30BAHMS, AUArPAMMBbI KJTACCOB M COCTOSHHUIA.
Paccmotrpena jorndeckast MOJIENb JTAHHBIX CHCTEMBI C OIHMCAHUEM OCHOBHBIX CYHIHOCTeH chcTeMbl. OG0CHOBaH BBIOOp
CHCTEMBI yTIpaBNeHHs 0a3bl JaHHBIX, TPEXYPOBHEBOH apXUTEKTYPHI JUTS peaTi3aliiy CHCTEMBbI  TEXHOJIOTHH Mepelautl JaH-
HBIX MEX/Ty MOIY/IIMHU cHcTeMbl. OricaH HHTep(EHic CHCTEMBI H PACCMOTPEHBI OCHOBHBIE (DYHKITHH CHCTEMEL

ARCHITECTURE OF GEOINFORMATION REFERENCE SYSTEM
OF URBAN INFRASTRUCTURE OBJECTS

Mikheev S.V., Sidorov A.V., Golovnin O.K., Mikhaylov D.A.

Samara State Aerospace University, Samara, Russia (Moscow Highway 34, Samara, Russia, 443086),
e-mail: mikheevati@spc-its.ru

We have researched urban infrastructure objects and have considered the advantages of using geographic information
systems for registration urban infrastructure objects. The basic problem that can be solved using geographic information
systems and the application of geographic information systems. We have researched geographic information system “ITSGIS.
Info”, types of data storage and geospatial data analysis tools. We have considered the architecture of the system “ITSGIS.
Info* and have described its logic model, including use case diagram, use cases scenarios, class diagrams and condition
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diagrams. We have researched logical data model of the system and have described main entities of the system. We have
proved a database management system choice, choice of three-tier architecture for implementing systems and choice of
communication system modules technologies. We have described system interface and system basic functions.

HH®OPMALNUOHHO-YITPABJIEHYECKOE OBECIIEYEHHUE
JAEATEJBHOCTU OPTAHU3ALINU

Mmuxees O.B., Ouepennko C.B., I'adycy I1.A.
3A0 HBK «BUCT», Mocksa, Poccus (119334, r. Mocksa, yi. BaBunoga, a. 5, ctp. 3)

Crarhst OCBSIIIEHA PACCMOTPEHHIO BOIIPOCOB OHTOJIOTMYECKOTrO MOJX0/A K MpodiieMe OpraHu3aliy HHPOPMAIMOH-
HO-YTPaBIEHYECKOTO 00ECTICUeHHs JeATEIHHOCTH NMPEANPHATH. B cTathe paccMaTprBaroTcst MpoOneMsl HH(POPMAIHOH-
HO-YTIPABJICHYECKOTO 00ECTIeUeHHs AeSITEILHOCTH NPEANPHSITHI U CTPYKTYPHPOBAHHMS 3HAHUIT NPEANPUSITHI HA OCHOBE
OHTOJIOTHIECKOTO TIOX0/A K OMHMCAHNIO HH()OPMAIMOHHON MOIENH MpeaMeTa ASSITeNbHOCTH npeanpusaTrst. OcoObIif nH-
Tepec MpeJCTaBiIsAeT NMPEUIOKEHUE, YTO Ha CErOIHAIIHEM dTale Pa3BUTHs CPEICTB YIPaBICHUS 3HAHUAMU MPEIIPUATUSL
HMEIOTCS BCE BO3MOKHOCTH, O71arofapst OCBOSHHIO OHTOJIOTHYECKOTO TTOIX0/, TIEPEBECTH POU3BOACTBO HAa HOBBIN TEXHO-
JIOTHYeCKUid ypoBeHb. OTMEUYEHO, YTO TOZOOHBIH KOMILIEKCHBIH TTOIX0/] OJIArONPHSITHO TTOBIIHSIET Ha ONITUMH3ALIHIO SKOHO-
MHYECKUX MOKa3aTeNnelt JesTebHOCTH IPeNPHATHS CPEICTBAMI HH(POPMAIIMOHHBIX TEXHOJIOTHH 1 TOBBIIICHHE KauecTBa
NPUHUMAEMBIX pereHnit. B ocHoBy uccnenoBanys 3hGeKTHBHOCTH eSTEIbHOCTH NPEAPHUSITHS TTOJOKEHBI MOJICIH 3Ha-
HUH IPEANPUSTHS, €€ HHTEIUIEKTyalIbHOTO pecypca M CHCTeMa Iienernonaraniii. [loka3ano, 4To Ha JaHHOM STare pa3BUTHS
CPEJICTB YIIPaBJICHHs 3HAHUSIMH M aBTOMATH3aLMH, OJ1aroiapst OCBOSHUIO OHTOJIOTMYECKOTO TTOIX0/1a, UMEFOTCS BCE BO3MOXK-
HOCTH 00ECTIeYNTH ONTHMH3AIIHIO SKOHOMHKH JIEITENHEHOCTH CPEACTBAMI HH(POPMAITMOHHBIX TEXHOIOT M.

INFORMATION-MANAGEMENT SUPPORT IN THE ACTIVITY OF ORGANIZATIONS
Mikheev O.V., Ocheredko S.V., Gabusu P.A.

ZAO NVK "VIST”, Moscow, Russia (119334, Moscow, Vavilova street, 5/3)

The article considers the problems of the ontological approach to the issue of organization of information
management support activities of enterprises. The article considers the problems of information and management
arrangements the activities of enterprises and structuring of knowledge, on the basis of the ontological approach to the
description of the information model of a subject of activity of the enterprise. Of particular interest is the suggestion
that at the present stage of development of the means of enterprise knowledge management, there are opportunities,
trough to the development of the ontological approach to transfer production to a new level of technology. It is noted
that such a comprehensive approach favorably affect optimize the economic performance of the company by means
of information technology and the quality of decisions. The basis of the research on the effectiveness of the enterprise,
the enterprise knowledge on the models, its intellectual resources, and the system tselepologany. It is shown that at this
stage of development of knowledge management tools and automation, thanks to the development of the ontological
approach, there are opportunities to ensure optimization of economic activity by means of information technology.

MOJEJIA TPAHCIIOPTHBIX ITOTOKOB B MTHTEJIJIEKTYAJIbBHBIX
TPAHCIIOPTHBIX CUCTEMAX

Muxeena T.U., MuxeeB C.B., borianosa IU.I.

OI'bOY BIIO «Camapckuii rocyapCTBEHHBII a9poKOCMUYecKuid yHUBepeuTeT uMenn akagemuka C.I1. Koponesa
(HaTIMOHATBEHBIN UCCTIeNIOBATENIHLCKI yHUBepcHTeT)», Camapa, Poccust (443086, Camapa, MockoBckoe 1mocce, 34),
e-mail: mikheevati@mail.ru

Crarbs nocBsieHa 0030py MOZIeeH TPAaHCTIOPTHBIX TIOTOKOB B PaMKax ()yHKIIMOHUPOBAHHS HHTEIUICKTya bHBIX TPAHC-
MOPTHBIX cucTeM. PaccMoTpeH adexT BHeIpeHNst MHTEIUIEKTyaIbHBIX TPAHCIIOPTHBIX CHCTEM B YIIPABICHNE TPAHCIIOPTHEIMU
notokamu. MccnenoBan OMbIT BHEAPEHNS] HHTEIUIEKTya bHBIX TPAHCIIOPTHBIX CHCTEM 3a pyOeskoM. OnpeseneHbl 3akoHOMep-
HOCTY II0BEJICHUSI TPAHCIIOPTHBIX IIOTOKOB Ha YJIIMYHO-IOPOXKHOM ceTu. PaccMOTpeHs! cieyroliue CyIeCcTBYOIUE TUIIbI 3a-
BHCHMOCTEN MKy OCHOBHBIMU XapaKTEPUCTUKAMH TPAHCTIOPTHBIX TIOTOKOB (MHTEHCHBHOCTBIO, CKOPOCTBIO M INIOTHOCTBIO):
JIMHEWHBIH THII, JTOTapU(PMUUECKUH THII, SKCIIOHCHIMAIBHBII THII, CTEIICHHOH THII, PETPECCHOHHBIN THUII, PAa3PhIBHOM THIT 1
BEPOSITHOCTHBIM Ha OCHOBE PacIIpesiesieHHs1 CKOPOCTH. [IpeiokeH HOBBIM THIT 3aBUCHMOCTH, OCHOBAaHHbBII Ha BBEJIEHUH J10-
TIOJIHUTEIIGHBIX TTApaMeTPOB. JIaHHBII THIT IO3BOJISICT TIOJIYYHTh IOTOIHUTEIIbHYI0 HH(POPMALHIO O XapaKTepe TPAHCIIOPTHOIO
TIOTOKA B KPUTHYIECKHX TOYKAX HACBIEHNSI TPAHCTIIOPTHOTO MOTOKA 1 B CTy4ae TPAHCIIOPTHOTO 3aT0pa.

MODELS OF TRAFFIC FLOW IN INTELLIGENT TRANSPORTATION SYSTEMS
Mikheeva T.I., Mikheev S.V., Bogdanova L.G.

Samara State Aerospace University, Samara, Russia (443086, Samara, Moskovskoe shosse, 34),
e-mail: mikheevati@mail.ru

Article reviews the models of traffic flow in the framework of intelligent transportation systems. Considered
effect of introduction intelligent transportation systems into traffic flow management. Studied the experience of
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implementation of intelligent transport systems abroad. Defined the regularities of traffic flow behavior on the
road network. The dependences between the main characteristics of traffic flow (intensity, velocity and density)
of following types: linear type, logarithmic type, exponential type, power function type, regression type, and
probabilistic on the basis of the velocity distribution. Dependence a new type, based on the introduction of additional
parameters. This type allows you to get more information about the nature of the traffic flow at critical points of
saturation of traffic flow in the case of traffic congestion.

OCOBEHHOCTH JE®OPMALMOHHOI'O IOBEAEHUS YIBTPAMEJKO3EPHUCTOI'O
AJIIOMUHHUEBOI'O CIIJIABA TP KOMHATHOU TEMITEPATYPE

Mummn W.I1.

Hucrutyt Gpusuku npounoctu u Marepuanosenenus CO PAH, r.Tomck, Poccus
(634021, r.Tomck, nip.Akagemudeckuii 2/4), e-mail: mish.ispms@mail.ru

W3yuyensl 3akOHOMEPHOCTH Ae()OPMALMOHHOTO TOBEICHMS YIBTPAMEIKO3EPHUCTOTO ATIOMHHUEBOIO CILIAaBa,
TIOTyYeHHOTO MHTEHCHUBHOW IUIACTHUYECKON aedopMmanueli, B yCIOBUSIX PACTSHKCHUS! IIPH KOMHATHOM TeMIIeparype.
Iloka3aHo, 4TO B CpaBHEHHH C yIBTPAMEIKO3EPHUCTBIM amoMuHueM (99,99%), mpu cpaBHUMBIX XapaKTepPHCTHKAX
YABTPAMEIIKO3EPHUCTOU CTPYKTYphI (CpemHHd pa3Mep 3epeH, IUIOTHOCTh AMCIOKANuii) cruiaB cuctembl Al-Mg-Li ¢
n00aBKaMU IUPKOHUS U CKaHAMS CYIIECTBEHHO OTIMYAETCS IO XapakTepy Ae(OpMalMOHHOTO MOBEIEHHS IPH KOM-
HATHOMW TemIieparype. JTO BBIpaXKaeTcsl B yBEINYCHUE MTPOTSDKEHHOCTH CTa U JIe(OPMAIIMOHHOTO YIPOUHEHHS U CO-
OTBETCTBYIOIEM IOBBIIICHUN BEIMINHBI PABHOMEPHOTO YUIMHEHHS B TeTepo(a3HOM CIUIaBE [0 CPABHEHHIO C OIHO-
¢dasupiM MetasuioMm. [IpudnHO STOMY BbIZENISAOIIKECS B 00beMe M Ha TPaHMI@X 3epeH CIIaBa MENKOIUCIICPCHBIE
YaCTHIBI HHTEPMETAJUTHIHBIX (a3, a TaKXKe YacTHIB! S-(a3bl, KOTOpPBIE MPENATCTBYIOT PAa3BUTHIO 3€PHOTPAHUYHOTO
MPOCKAJIB3BIBAHUS 1 JIOKATH3ALUH TUIACTHYECKON J1e(hOpMAIIHH.

DEFORMATION BEHAVIOR OF ULTRAIFINE GRAINED ALUMINUM ALLOY AT ROOM
TEMPERATURE

Mishin L.P.

Institute of Strength Physics and Materials Science of the Siberian Branch of the Russian Academy of Sciences,
Tomsk, Russia (634021, Tomsk, pr. Akademicheskii, 2/4) e-mail: mish.ispms@mail.ru

The regularities of the deformation behavior of ultrafine-grained aluminum alloy produced by severe plastic
deformation under tension at room temperature are researched. It is shown that in comparison with ultrafine-grained
aluminum (99.99%) with comparable characteristics of ultrafine-grained structure (average grain size, dislocation
density) alloy of Al-Mg-Li system with the addition of zirconium and scandium is significantly different in character
deformation behavior at room temperature. This is expressed in increasing of extentention of strain hardening stage and
the corresponding increase in the magnitude of uniform elongation in heterophase alloy compared with single-phase
metal. The reason for this are evolved in volume and at grin boundaries of the alloy fine particles of intermetallic phases
as well as S-phase particles, which hinder grain boundary sliding and the localization of plastic deformation.

NCCJIEIOBAHUE BAKTEPHOCTATUYECKUX U BAKTEPULIUIHBIX CBOICTB
MATEPHAJIA JUISA TEPECBIIIKA TBEPABIX BBITOBBIX OTXO40B MII-1
HA OCHOBE HIVTAKOB ®EPPOBAHAJIMEBOI'O ITPOU3BOJCTBA

Mouceesa O.I., [Tyruu K.I'!, Baiicman SI..', 3omapes A.M.?

1 ®I'BOY BIIO «llepMmcknii HAMOHAIBHBIN HCCIIEI0BATEIbCKUN TOJTUTEXHUYECKUN YHUBEPCUTETY,
ITepmpb, Poccuns (614990, ITepmb, Komcomonbckuit mpocnekrt, 29), e-mail: 123zzz@rambler.ru
2 3anaHblii TEpPUTOPUANIBHBINA oTaen Yipasinenus OeaepanbHol cyskObl 0 HaA30py B chepe 3alUThI IPpaB
riorpeduTesnelt u Giarononmyyuns yenoseka o [lepmckomy kpato, [lepmb, Poceust (614032, ITepmb, Coicomnbekas, 4)

B craTthe onmcana caHUTapHO->MIHAEMHOIOTHYECKas OMacHOCTh nmoauronoB THO, a Takke 3HAYMMOCTH TTO-
CIIOMHOI YKJIQJKK OTXOAOB C MEPECHINKOH MX MPOMEKYTOYHBIMHU H30JIMPYIOIIUMH CJIOSMU HHEPTHOIO IPYHTA.
Jist 5TOTO OOBIYHO MPUMEHSIOT IPUPOIHBIE MaTepuansl. [IpoBeeHs! HCccIeI0BaHNs IO UCTIOJIE30BaHUIO MaTepH-
ana ans nepecsinku MII-1, mpon3BeaEHHOr0 Ha OCHOBE HIJIaKa METAIIypPTUYEeCKOTO 3aB0Ja, 00pa3yIoIIerocs npu
MIPOU3BOJCTBE (peppoBaHATUSI METOAOM CHIIMKOAIIOMHHOTEPMUHU. DKCIIEPUMEHTAIBHO yCTaHOBIEHO, 4To MII-1
COOTBETCTBYET TPEOOBaHMAM, MPEABABIIEMBIM K IEPECHITOTHBIM MaTepHaiaM Ha IOJUTOHAX TBEPABIX OBITOBBIX
0TX0/10B. YcTaHoBieHO, uTo MII-1 00iamaer BhIpaKCHHBIMU OAKTCPHUIMIHBIMH CBOMCTBAMH IO OTHOIICHHIO K
Oakrepun Escherichia coli, 94T0 mo3BonsieT peKOMEHI0BATh €r0 KaK MaTepHall JJIsi IPOMEKYTOUYHOH MEPECHITKH
YIUIOTHEHHBIX CJIOCB TBEP/BIX OBITOBBIX OTXO/IOB C BBIPAKEHHBIMH OaKTePHLUIHBIMH CBOWCTBaMH. JJaHHOE HC-
CJIEZIOBAHHE MO3BOJISIET PACIIMPHUTEH CIEKTP IMPUMEHEHHUS] MaJOUCIIONB3YeMbIX B HACTOSIIEE BPeMs TBEPABIX OT-
XOJI0B YEPHOI METAILTYPTHH, TEM CAMBIM CHUKasl HETATUBHOE BO3/EHCTBHE MIPOMBIIIIEHHBIX OTXOJJ0B Ha 00BEKTHI
OKpYJKaroIeil cpeJbl U YeIoBeKa.
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RESEARCH OF BACTERIOSTATIC AND BACTERICIDAL PROPERTIES
OF THE SLAG FORMED DURING FERROVANADIUM PRODUCTION

Moiseeva O.G.!, Pugin K.G.!, Vaisman Y.I.!, Zomarev A.M.?

1 Perm national research polytechnic university, Perm, Russian Federation (614990, Perm, Komsomolsky Av., 29),
e-mail: 123zzz@rambler.ru
2 Federal service for supervision of consumer rights protection and human welfare in the Perm region, western
territorial division, Perm, Russian Federation (614032, Perm, Sysolskaya St., 4)

In this paper the sanitary-epidemiological risk of municipal solid waste landfill and the importance of waste
stowage by layers with the inert material are described. There were made a research proving the usage of the special
material MP-1 as one of the layers on municipal solid waste polygon. This material is made from slug formed during
ferrovanadium production. It is shown by the experiment that this material (MP-1) can be used as one of the layers
on municipal solid waste landfill. It is also proved that this slug has a bactericidal properties to Escherichia coli. So,
this material can be used as a material for intermediate suction compacted layer of solid waste. This research let us to
expand the range of ferrous metallurgy solid waste application and reduce the negative influence of industrial waste on
the environment.

METOAMWKA BbISIBJTEHUA CEMAHTUYECKUX JU®PEPEHIIUAJIOB
A1 ABTOMATU3ALNUU OHEHKH IICUXOCEMAHTHYECKOI'O TPO®UJIA
MOJB30OBATEJIA COIIUAJIBHOU CETHU

MomnaxoB I0.M., CemenoBa U.U., MenBegnukoBa M.A., Kocruna H.B.

OI'BOY BIIO «Bramumupckuii rocynapctsennsii yuusepeuteT umenu A. I u H. I. CronetoBsix», Bmanumup,
Poccus (600000, . Bmagumup, yi. Topskoro 87, 1 xopmyc), e-mail: osobaii@gmail.com

Jli1st uccneioBanus OBESHUSI TTOJIB30BATENS B COLMAIBHON CETH U HACTPOMKH MO/ ICUXOCEMAaHTHUECKH Mpo-
(GuIb 1MoJIb30BaTEINs COLMANBHO 3HAYMMBIX COOOIIECHMI ObLIa MOCTaBJIEHA 3aja4a — CO3/laTh aBTOMATU3HPOBAHHYIO
CHCTEMY OLCHKH Mpoduis. B kauecTBe 0OCHOBOMOJIATAIOMICH BBIABUHYTA THUTIOTE3a O BO3MOKHOCTH OTPEICICHHUS B
ABTOMAaTH3MPOBAHHOM PEXUMe 0e3 IPHBIICUSHUsSI IKCIIEPTa IICUXOCEMaHTHIECKOTO IIPOQHIIS IOJIB30BATENsl HA OCHOBE
aHaJM3a ero cOOOIIeHN 1 KOMMEHTAapHEB HA CTEHE B COLMAILHOHN ceTh. B manHOM paboTe mpencTaBieHa METOHKA
BBIIBJICHUS] CEMaHTUUECKHUX TU((PEepeHIHaNIoB Ha OCHOBE paboT ApTeMbeBol, [IeTpeHKo 1 onHcaH IKCIEPUMEHT, pe-
3yABTaThl KOTOPOTO Jajid HEOOXOAWMBIC 3HAHUS B BHJC MMOCTPOCHHOW OHTOJOTHH C «IMOIMOHATIBHBIMHU IIKAIAMID»,
CoZIepIKaIUMHU TICUX0ceMaHTH4Yeckue nuddepeHimansl, Ui qanpHeiei oneHku npoduis. Ha 6a3e coznanHoi OH-
tosoruu U uHnaekca PMI-IR co3nana mporpaMmHas cucteMa, padbota ¢ KOTOPOi TOATBEPKAAET BEIABUHYTYIO THIIOTE3Y.

METHODOLOGY OF SEMANTIC DIFFERENTIAL IDENTIFICATION FOR ASSESSMENT
AUTOMATION OF PSYCHOSEMANTIC PROFILE OF SOCIAL NETWORK USERS

Monakhov Y.M., Semenova L.I., Medvednikova M.A., Kostina N.V.

Vladimir State University named after A. and N. Stoletovs, Vladimir, Russia
(600000, Russia, Vladimir, 87 Gorky street), e-mail: osobaii@gmail.com

For the study of user behavior in a social network and configure a user profile psychosemantic socially relevant
messages was a task — to create an automated system for evaluating profile. Was defined hypothesis - “The possibility
of determining psychosemantic user profile in an automated mode. Performs work on the basis of his analysis of posts
and comments on the wall of a social network.” This paper presents a method for identifying semantic differentials on
the basis of the works Artemievoy, Petrenko and describes an experiment, the results of which were given the necessary
knowledge in the form of ontology built for further evaluation profile. Based on established ontologies and PMI-IR
index created the software system, the work which confirms the hypothesis put forward.

3KCIIOHEHIIUAJILHASI 3ABUCUMOCTbD IS BETOHA B PACYHETAX TPOYHOCTHU
BHEHEHTPEHHO HAT'PYKEHHbIX KEJIJE3OBETOHHBIX KOJIOHH

Mopnosckuii C.C.

Otxkpeithiid uHCTUTYT (Gunnan) ®IBOY BITO «Camapckuii rocyapCTBEHHBINH apXUTEKTYPHO-CTPOUTEIbHBIH
yHuBepcuteT» B I. [loxBuctaeBo, [loxBuctaeso, Poccus (446453, Camapckast obnactb, [loxBucTHEBO,
ya. Koonieparusnasi, 148»Ay), e-mail: Qaerl@yandex.ru

Hernmneiinyto paboty OeTOHa IpeuIararoT y4UThIBaTh PA3TMYHBIMU AHAIMTHYECKUMH 3aBUCHMOCTAME. MBI paccMOTpHM
HEKOTOpbIe U3 HUX. Bompoc o mpumMeneHnn auarpamM 1e(opMHPOBAHKST OCEBOTO CHKATHS B PACIETaX KOHCTPYKIIMH, HAXOISAIINX-
Csl B CJIOKHOHAMNPSDKEHHOM COCTOSIHUM, BOJIHYET YYEHBIX U II0 HAcTosILee BpeMsl. B naHHOI cTaThe npoaHaM3MpoBaHbl pacuéThl
55 sKCIepUMEHTATIBHBIX 00pa3IioB B BHIE KENe300eTOHHBIX KOOHH. [Ipy NprMeHEeHNH B BBIUMCIICHHSX TPEX Pa3IMIHbIX IUa-
rpaMM iehopMUpOBaHKIst OSTOHA, 3HAYCHHSI IPOYHOCTH OKA3AJIUCh IPUMEPHO OJIMHAKOBBL. [IpovYHOCTB, Onpe/ieniéHHast, COrIacHo
Ppa3paboTaHHOMY aITOPUTMY, C YIETOM HEIMHEHHOTO 1e(hOpMUPOBAHS OETOHA MO SKCIIOHESHIMAILHOH 3aBICUMOCTH, TIOKA3aJIa,
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HECKOJIBKO JTyHIITYEO CXOAUMOCTb C 3KCIIEPUMEHTAIBHBIMU IAHHBIMU 110 CPABHEHUIO € Pe3yJIbTaTaMHy, MOIyYEHHBIMU C IIPUMEHE-
HHEM TPEX- U JBYXJIMHEHHOH Trarpamm ae(opMupoBaHus. AHATIM3UPYSI PE3YIBTaThl COOCTBEHHBIX M CTOPOHHHX SKCIIEPHMEHTOB
10 BceM 55 00pasiiam, MPUXOIUM K BBIBOTY O BOSMOXXHOCTH IIPUMEHEHHS IMarpaMM OCEBOTO CHKaThst OETOHA ISt pacy&ToB aJie-
MEHTOB, HAXOMSIIIIXCS B CIIOKHOHAMPSDKEHHOM COCTOSIHHM Oe3 IPOBEICHHS MX TPaHC(OPMHUPOBAHHS.

THE EXPONENTIAL DEPENDENCE OF CONCRETE IN CALCULATIONS ON STRENGTH
ECCENTRICALLY OF LOADED REINFORCED CONCRETE COLUMNS

Mordovskiy S.S.

Open Institute (SSUACE Branch) Samara State University of Architecture and Civil Engineering in
Pokhvistnevo, Pokhvistnevo, Russia (446453, Samara Region, Pokhvistnevo, str. Kooperativnaya, 148”A»),
e-mail: Qaerl @yandex.ru

Nonlinear functioning of concrete offer to take into account a variety of analytical dependencies. We consider some of
them. Question of the application of axial compression stress-strain diagram in the calculation designs that are in the complex
stress state, and researchers are concerned at the moment. In this article analyzes calculations 55 experimental samples in the
form of reinforced concrete columns. When used in the calculation of three different stress-strain diagram for concrete values
of strength were about the are the same. Strength, determined in accordance with the developed algorithm taking into account
the non-linear deformation of concrete on the exponential dependence, showed a somewhat better convergence with the
experimental data as compared with the results obtained with the use of three-and bi-linear stress-strain diagram. Analyzing
the results of its own and third-party experiments in all 55 samples, we conclude on the possible use of diagrams of axial
compression of concrete for calculations elements that are in the complex stress state without their transformation.

MHNEPCHEKTHUBHBIE HAITPABJIEHUS 1 CIIOCOBBI IIEPEPABOTKU CEPHUCTbBIX
IrOPIOYNX CJIAHHEB ITOBOJI’KbA

Mopes A.A.

OI'BOY BIIO «CaparoBckuii rocygapcTBeHHBIN TeXHUUYeCKuil yHuBepcuteT nmenn FO.A. Iarapunay,
Caparos, Poccust (410054, r. Caparos, yi1. [lonmurexanaeckas, 77), e-mail: aamorev(@gmail.com

BeImosHeH 0030p ¥cciie[0BaHuUA, TPOM3BOIHUBILMXCS B TIOCIIEIHEE BPEMSI 110 UCIIOIB30BAaHUIO MECTHOTO OPraHOMHHE-
PAJIBHOTO CHIPbsl — CEPHUCTBIX TOprouMX cianies Bonro-Ileuépckoii cnanieBoii npoBuHIMY. [IprBeieHb 0CHOBHBIE Xapak-
TEPUCTUKU MECTOPOXKICHUIN CEpHUCTBIX TOPIOYNX ClIaHLEeB. PaccMOTpeHB! BOIIPOCH Hauajla OCBOEHHUS 3amacoB Bomikckoro
CITAaHIIEBOTO OacceifHa 1 Moka3aHa BO3MOXKHOCTH TOOBIMH craHneB KoneOnHCKOro MeCTOpOMKICHHST KaphePHBIM METOIOM.
PaccMOTpeHBI OCHOBHBIE IIPOOIIEMBI, IPETSTCTBYIOIIHE HCTIOB30BAHMIO CIIAHIIEB B SKOHOMHUKE perHoHa. BrinonHen ananms
COBPEMEHHBIX TEXHOJIOTHH MepepabOTKU CePHIUCTHIX CIIAHIEB, TOKA3aHa [ENeco00Pa3HOCTh TePMOKATATUTHIECKON TIepe-
PabOTKH CIIaHIIEB C MCIOIB30BAHUEM aMIIapaTOB MCEBIO0KIKEHHOTO ClI0sI. PaccMOTpeHa cxemMa peakTopHOro OJoKa Mmoy-
KOKCOBAHUSI TOPIOYHX CIIAHIIEB B TICEBIOOKIDKEHHOM ciioe. IIpoBesieH aHam3 Moes3HbIX MPOAYKTOB, 00pasyIomyxcs Ipu
THOJTYKOKCOBaHHH ci1aHIeB [ToBOIKbS, 1 yKa3aHbl HAPaBJICHUs X JaIbHelero uernons3oanus. [Tokasana nenecoodpas-
HOCTB TTOJTy9IeHHS U3 CIIAHIEB [IEHHBIX CEPAOPTaHNIECKIX COETMHEHNH THO()EHOBOTO psia.

FUTURE DIRECTIONS AND METHODS FOR PROCESSING OF SULFUR OIL SHALE
OF VOLGA

Morev A.A.

Yuri Gagarin State Technical University of Saratov, Saratov, Russia (410054, Saratov, Politechnicheskaya street, 77),
e-mail: aamorev(@gmail.com

A review of studies that have been made in recent years by the use of local organic mineral products - sulfur oil shale
of Volga-Pechora province. The main characteristics of the sulfur deposits of oil shale. The problems start developing
shale reserves of the Volga basin and the possibility of production of shale Kotsebinskogo career field method. The main
problems impeding the use of shale in the region’s economy. The analysis of modern technologies for processing sulfur
shale, the expediency of catalytic thermal processing of oil shale using a fluidized bed apparatus. The scheme of the reactor
block carbonization of oil shale in the fluidized bed. The analysis of mineral products formed during carbonization shale of
Volga, and indicate the direction of their future use. The expediency of producing shale of organosulfur thiophene series.

9KCIIEPUMEHTAJIBHBIE NCCIIEJOBAHUSA JIEMEHTOB KPYIUIOI'O CEYEHUA ITPU
COBMECTHOM JENCTBHUHU MPOJOJBHBIX COKUMAIOIIUX U NOIMEPEYHBIX CUJI

Mopo3sos B.U., Xeraii M.O.

OI'BOY BIIO «Canxr-IleTepOyprekuii rocynapcTBeHHbINH apXUTEKTYPHO-CTPOUTEIbHBII YHUBEPCUTET,
Cankr-IletepOypr, Poccus (190005, . Canxr-IletepOypr, 2-s1 KpacHoapmeiickas yi., 1. 4)

KoHCTpyKIum Kpyrioro cedeHus mprHoOpeTaroT Bce Oonbllee MPUMEHEHNE B CTPOUTENLCTBE. B HacTosmel cTa-
ThE TIPUBOAUTCS SKCIIEPUMEHTAIIBHOE HCCIIe0BaHNE (HHOPOXKETC300CTOHHBIX U JKeJIe300€TOHHBIX IEMEHTOB KPYyIJIOro
CEUEHUsI IIPU COBMECTHOM AEHCTBUH MPOIONBHBIX OCEBBIX, CKUMAIOMINX M MOMEPEIHBIX CHII. DKCIIEPHMEHTANBHO TOA-
TBepKaeHa YQPEeKTHBHOCTD (HHOPOBOTO apMHUPOBAHUS, KaK MPEIyIPEKICHNUE JTaBHHOOOPA3HOTO Pa3pyIICHNs], TOBBIIIIE-
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HHE BA3KOCTH paspylICHUA KOHCprKHHﬁ. l'[onyqem,l OKCIICPUMEHTAJIbHBIC JJaHHBIE O Hal'[pfl)l(eHHO-)Ie(l)OpMI/IpOBaHHOM
COCTOSIHMHU U IIPOYHOCTHU (I)I/IGPO)KSJ'ICSO66TOHHI>IX DJIEMEHTOB KPYIJIOTO CEYCHUS B YCIOBHAX NONEPEIHOT'O n3ruda u co-
BMECCTHOI'O I[eﬁCTBHH TMPOAOJIBHBIX U MONECPEYHBIX CHJI, C IIOMOLIBIO OpHFHHaJ'[LHOﬁ YCTaHOBKH, obecreunBIIe ToJry-
YCHHEC HOBBIX HAYYHBIX PE3YIIBTATOB, YAOBJIICTBOPUTEIIBHO COITIACYHOIHECS € TCOPETUUCCKHUMU ITOJIOKCHUAMU. Taxoke
OTMECUYCHO, 4YTO Z[O6aBJ'IeHI/Ie TMPOAOJIBHBIX CKHUMAKOIINUX CUJT YBEJIMYUBACT HECYLIYIO CITOCOOHOCTD HKEJIE300€TOHHBIX U
(1)I/I6pO)KCJI€306€TOHHI>IX DJIEMCHTOB I10 HAKJIIOHHOMY CEYCHUIO TIpH IEUCTBUH TIOTICPEIHBIX CHII.

EXPERIMENTALLY, THE THEORETICAL STUDY OF BEAMS CIRCULAR UNDER
THE JOINT ACTION OF THE LONGITUDINAL AND TRANSVERSE COMPRESSIVE FORCES

Morozov V.I., Khegay M.O.

Saint-Petersburg State University of architecture and civil engineering, Saint-Petersburg, Russia
(190005, Saint-Petersburg, street 2-Krasnoarmeyskaya, 4)

Circular design are becoming increasingly used in construction. This paper presents an experimental study of
fibro - reinforced concrete and concrete elements of circular cross-section under the joint action of the longitudinal
axis, compressive and shear forces. Experimentally confirmed the effectiveness of fiber reinforcement as a warning
of avalanche damage, increased fracture toughness designs. Experimental data on the stress-strain state and strength
of fibro - concrete elements of circular cross-section in lateral bending and the joint action of the longitudinal and
transverse forces, using the original installation, to provide the new scientific results are in satisfactory agreement with
theoretical considerations. Also noted the addition of longitudinal compressive force increases the carrying capacity of
concrete and fiber - reinforced concrete elements of an oblique section under the action of shear forces.

MEXAHHUYECKAS OBPABOTKA NIOBEPXHOCTHOI'O CJI0A IICEBAOCIIJIABA
CTAJIb-ME/JIb, IOABEPTHYTOT'O JIASBEPHOU TEPMUYECKOHN OBPABOTKE

Mopo3sos E.A.!, Pycun E.C.2, A6nsiz T.P.!

1 ®I'BOY BIIO «Ilepmckuii HaMOHAIBHBIN NCCIIEN0BATENILCKUNA YHUBEPCUTETY,
614990, ITepmckwmii kpai, T. [Tepmb - ['CIT, Komcomonbckuii mpocnekT, 1. 29, x-lab@pstu.ru
2 3A0 «HoBowmet-Ilepmby, 614065, . ITepmb, 1. Kocmonasros, 395, evgenirusin@yandex.ru

B crarbe npuBeeHbI Pe3yIbTaThl MEXaHHYECKOi 00pabOTKM MOBEPXHOCTHOTO CJIOS LIMJIMHIPUYECKHX BBICTYIIOB
Ha JIICKaX U3 ITOPOIIKOBOTO MICEBIOCILIABA CTAIb-ME/Ib IOCIIE TPOBEACHHMS JIA3ePHOM TepMUUECKOl 00paboTKH BOIJIO-
KOHHBIM JIa3epoM MOIHOCTBIO 1 KBT. Jlins uccienoBanus BbIOpaHbl 00pasiibl, IMUTHPYIOIIHE TIOBEPXHOCTH ITOALINII-
HUKOB CKOJIBXKEHHMSI, YMEHBIIICHUE H3HOCA KOTOPBIX SIBISIETCS aKTyallbHOU 3a1aueii. [IpoaHann3npoBaHbl aHAIOTHYHEIS
paboThI 1O JIa3epPHOMY YIIPOYHEHHUIO IPYTUX MAaTePHaIOB, HA HX OCHOBE BEIOPAHBI PEXKUMBI TEPMOOOPAOOTKH MICEBIO-
CIIIaBa CTallb-Me/Ib, JIa3epHask TepMO0OPadbOTKa KOTOPOTro paHee He n3ydanach. OpeesIeHbl ONTUMAIbHBIE PEKUMBI
00paboTKH YIPOYHEHHBIX TOBEPXHOCTEH, Pe3yIbTaThl 00PaOOTKH M U3HOC HHCTPYMEHTA. Pe3ynbTaTsl paboTh! MOKa3bl-
BAIOT, 4TO 00padoTKa TPAIHUIIOHHBIM JIC3BUHHBIM HHCTPYMEHTOM MasIod(eKTHBHA H3-3a BHICOKOH TBEPJOCTH TEPMO-
00paboTaHHOTO €10l MaTepuaa, MPUBEICHbI PEKOMEHIAINH 110 BEIOOPY 00pabaThIBaloIIero HHCTPYMEHTA

MACHINING SURFACES OF IRON-COPPER PSEUDO-ALLOYS,
SUBJECTED TO LASER HEAT TREATMENT

Morozov E.A.!, Rusin E.S.2, Ablyaz T.R.!

1 Federal State Budgeted Education Institution for Higher Professional Education Perm National Research
Polytechnic University, 614990 Perm, Komsomolsky Ave. 29, x-lab@pstu.ru
2 JSC NOVOMET 395, Shosse Kosmonavtov, Perm, Russia, evgenirusin@yandex.ru

The results of the machining of the surface layer of cylindrical protrusions on the disks of powdered iron-copper pseudo-
alloy after laser thermal processing by fiber laser power of 1 kW. To study selected samples that mimic the surface of bearings,
reducing wear and tear which is the actual problem. A similar operation in laser hardening of other materials was analyzed and
optimal mode modes of heat treatment of iron-copper pseudoalloy was selected. Laser heat treatment of such alloy was not
previously been studied. The optimal mode of hardened surfaces, results processing and tool wear. The results evidence that the
processing of a traditional blade tool is ineffective because of the high hardness of the heat-treated material layer.

CTATUCTUYECKHUE ACIIEKTBI UMUTAIIMOHHOT'O MOJEJINPOBAHUSA
CJIOXHbIX CUCTEM TEXHOJIOI'MYECKOI'O OBOPYIOBAHMUA
HA MPUMEPE CTEKJIOTAPHOI'O ITPON3BO/JICTBA

Mopo3sosa E.B.!, Pexbko C.I'?

1 ®I'BOY BIIO KambIIMHCKHI TEXHOIOMMYECKHIA MHCTUTYT ((uimait) Bonrorpaackoro rocynapcTBeHHOTO
TeXHHUYECKoro yHuBepcuteTa, Kambimn, Poccnst (403874, . KampiuH, Bonrorpazckas o0, yii. JIeHuHa, 6a)
morozova@kti.ru
2 ®I'BOY BIIO Cankr-IlerepOyprekuii rocy1apCTBEHHbIH MTOTUTEXHUYSCKUNA YHUBEPCHUTET,
Canxkr-IlerepOypr, Poccus

)1.]'[5[ IMOBBIIICHHA Ka4y€CTBa pa60T 1o pa3pa60T1<e 1 JKCIUTyaTallii aBTOMAaTU3UPOBAHHBLIX CUCTEM YIIPABJICHUSA
CJIOKHBIX CTOXaCTUYCCKHUX CUCTEM uenecoo6pa3HI)1M ABJISICTCA NPUMEHCHNUE BEPOATHOCTHOTO MMHUTALTUOHHOT'O MOJIC-

HAYYHOE OBO3PEHIVIE Ne 2



68 TECHNICAL SCIENCE

JUpoBaHMs. B cTaThe MPUBOAATCS OCHOBHBIC PE3YJIbTaThl CTATUCTUYECKUX UCCIIEA0BaHUN paboThl 6a30BOro 060pyIo-
BaHUsI CTEKJIOTAPHOTO IPOU3BOACTBA. AHAJIN3 [TOJYUYECHHBIX JaHHBIX [I0KA3bIBAET, YTO CTATUCTUYECCKUE PACIPEAEICHUS
BEJIMYUH TEXHUKO-TEXHOJIOTHYECKHX MapaMeTpoB (yHKIHOHUPOBAHUS 0OOPYIOBAHHS MOTYT OBITh alIpPOKCUMHUPO-
BaHBbI TPEMsI U3BECTHBIMH TCOPETHUCCKUMHU 3aKOHAMU: HOPMaJIbHBIM, SKCIIOHCHIIAIBHBIM U JIOTHOpMasIbHbIM. [lomy-
YEeHHbIE pacHpeIeNIeHNs UT OCHOBHBIX TapaMeTPOB paOOTHI CHCTEMBI U UX YHCIIOBBIE XapaKTEPUCTUKH ObIIH HCTIOIb-
30BaHbI [IPU TIOCTPOCHUH UMUTALMOHHON MOZAEIH (pyHKIIHOHUPOBAHHUS 000PYLOBaHHs CTEKJIOTAPHOTO ITPOM3BOJICTBA.
[NomyuenHsle pe3yabTaThl TAKXKE MOKHO HCIIONB30BaTh IIPU OLCHKE Psfa TeXHUKO-IKOHOMHYECKUX IMOKa3arenel -
(exTUBHOCTH PabOTHI 000PYAOBAHHS CTEKJIOTAPHOTO MPON3BOJCTBA U MPH ONTUMHU3AINH €ro paboThL.

STATISTICAL ASPECTS OF THE IMITATION MODELING COMPLEX SYSTEMS
OF TECHNOLOGICAL EQUIPMENT ON THE EXAMPLE OF GLASSWARE PRODUCTION

Morozova E.V.!, Redko S.G.?

1 Kamyshin Technological Institute (branch) of Volgograd State Technical University, Kamyshin, Russia
(403874, Kamyshin, avenue of .Lenin, 6a), morozova@kti.ru
2 St.Peterburg State polytechnic university, St. Peterburg, Russia

To improve the quality of works on the development and operation of the automated control systems of complex
stochastic systems, it is appropriate to use a probabilistic imitational modeling. The paper presents the main results
of statistical studies of the work the basic equipment for glassware production. Analysis of the produced data shows
that the statistical distributions of the technical and technological parameters of operation of the equipment can be
approximated by three well-known theoretical laws: normal, exponential and log-normal. The distributions obtained
for the main parameters of the work system and their numerical characteristics have been used in the construction
of a simulation model of the functioning of the equipment for glassware production. The results also can be used
in assessing the series of technical and economic performance of the efficiency work of equipment for glassware
production and for optimization it’s the work.

OCOBEHHOCTHU MUKPOCTPYKTYPbI CINTABA AL-MG,
MHOJIYYEHHOMU TP CBAPKE TPEHUEM C IEPEMEIINBAHUEM

Mopxat T.B.', Koay6aes E.A.'?

IWHCcTUTYT Qusnku nmpounocty u marepuanosenerus CO PAH, r.Tomck, Poccus
(634021, r.Tomck, np.Akagemudeckuii 2/4), e-mail: mtv@ispms.ru
2 HaunonanbHbIH HccnenoBarenbekuit ToMckuit monutexuuueckuil ynusepcuret, r.Tomck, Poccust
(634050, . Tomck, npocnekt Jlenuna, 30)

[Ipoananu3upoBaHEl 0COOEHHOCTH MUKPOCTPYKTYPBI HEYIIPOUHAEMOTO aTIOMIHHEBO-MarHUEBOTO CIIJIaBa,
chopMUpOBaBILIEHCS NIPH CBapKe TPEHHMEM C IepeMelInBaHiueM. PaccMOTpeHbl 0COOCHHOCTH CTPOEHUS CBap-
HOTO COEJUHEHHS CIUTaBa BOJIW3M TPaHUIBI pa3jesia OCHOBHOT'O MeTajula CO CBapHBIM ImBoM. IlokasaHo, 4To B
pe3ynbpTare CBapKu TPEHHMEM C MepeMelTnBaHueM (GopMupyeTcs rpaJieHTHAs CTPYKTYpPa C yIbTPaIUCIEPCHBIM
3epHOM B LIEHTpE CBapHOTro coeanHeHus. [loka3aHo, 4To (OpMUpPOBAHUE CTPYKTYPHI MIBAa OCYIIECTBISETCS 110
MEXaHN3MYy 00pa30BaHHsS CIOUCTON YIBTPATUCHEPCHOI CTPYKTYpHI BCIEACTBHE IIIACTHYECKOH aedopmannn
CABHTIa U MOBOPOTA CTPYKTYPHBIX (pparMeHToB. Bricka3aHo mpeanosaokenne, 4To NpUIMHOil 00pa3oBaHus Cio-
€B SIBISICTCS KOHKYPEHIHS IIPOLECCOB Ae(POPMANMOHHOTO YIPOUHEHHS W Pa3ylNpOYHEHUS, 00yCIOBICHHOTO
(PUKIMOHHBIM HAarpeBOM M TEIMJIOM, BBI3BaHHBIM JehopMHpOBaHHEM. [IpoBeneHa aHAIOTHUS MEXIy MHKpPO-
CTPYKTYpO# mBa, chOPMUPOBAHHOM IPU CBApKE TPEHUEM C IIEPEMEIINBAHHEM U MUKPOCTPYKTYpOii, 0Opasyro-
mieicst Ipu TPEHUU CKOJIbKEHUS.

DISTINCTIONS OF STRUCTURE FORMING OF WELDED JOINTS PRODUCED
BY FRICTION STIR WELDING

Morhat T.V.!, Kolubaev E.A.!?

1 Institute of Strength Physics and Materials Science of the Siberian Branch of the Russian Academy of
Sciences, Tomsk, Russia (634021, Tomsk, pr. Akademicheskii, 2/4) ), e-mail: mtv@ispms.ru
2 National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, pr. Lenina, 30)

The features of the microstructure of not hardenable aluminum-magnesium alloy, formed by friction stir welding
are discussed. The morphology of the welded joint alloy near the interface of the base metal and weld was discussed. It
is shown that as a result of friction stir welding a graded structure with ultrafine grains in the center of the weld joint is
formed. It is shown that the formation of the joint structure is carried out on the mechanism of formation of a layered
structure of ultrafine plastic deformation due to translation and rotation of structural fragments. It was suggested that
the reason for the formation of layers is competition processes of strain hardening and softening due to frictional
heating and heat-induced deformation. There is an analogy between the microstructure of the weld formed by friction
stir welding and the microstructure formed during sliding friction.
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K BOITPOCY ONPEJEJEHMS PAIITMOHAJTBLHOM ®OPMBI JIE3BUSI OTPE3HBIX
N KAHABOYHBIX PE3I1OB

MoxoBukoB A.A., Kopuyranos C.B.

OI'BOY BIIO «FOpruHcKHit TeXHONOrHuecKrit HHCTUTYT ((rumvain) HarmonamsHOro uecieoBarebekoro ToMckoro
TIOJIMTEXHUYECKOTO YHUBEPCUTETa, Poccus (652055, Kemeposckas obsacts, . FOpra, yi. Jlenunrpazckas, 1.26),
e-mail: maa28@rambler.ru

[IpoBenen ananuTHIECKHIT 0630 MO BOIPOCY OIMPEIENCHHUS PAllMOHATBHON (POPMBI PEXKYIIETO JI€3BUSI OTPE3HBIX
HHCTPYMEHTOB. BBISIBIICHEI 0COOCHHOCTH KOHCTPYKIVH, YCIOBHH PaOOTHl M OCHOBHBIE IPHYMHBI IIOTEPU paboTOCIIO-
COOHOCTH JaHHOMU TpyMHIbl HHCTPyMeHTOB. [loka3aHo, uTo (hopma PexyIIero Je3BUss HHCTPYMEHTA B 3HAYUTEIBbHOI
Mepe BIMSCT Ha €ro IPOYHOCTh M XapaKTep HaNpsDKeHHO-Ie(OopMUPOBAHHOTO COCTOSIHUS NpH pe3aHuu. [Ipusene-
HBI CyIIECTBYIOIINE METOIUKH OMPEIeIeHNUs HANPsKEeHHO-Ae(OPMUPOBAHHOTO COCTOSHHS PEXKYINEH 4acTH JIe3BUil-
HBIX MHCTPYMEHTOB. PacCMOTpEHBI JOCTOMHCTBA U HEJOCTAaTKU aHAJIMTUYECKOrO U YMCICHHOIO METO/Ia OLPEAEICHUs
HanpsHKeHHO-1e(OPMHUPOBAHHOTO COCTOsIHMA. Ha OCHOBE aHANINTHYECKHX BBIPAKEHHUH BO3MOXKHO PEIICHHE 3a1aqn
omnpenenieHust GopMeI Tela, OTBEYArONIeH KPUTEPUSIM ONTHMAIbHOCTH 10 MPOYHOCTH pexymiell yactu. s npoekTu-
POBaHUS OTPE3HBIX JE3BUIHHBIX HHCTPYMEHTOB PACCMOTPEH U MPEITOKEH B KAUECTBE KPUTEPHS ONTHMAILHOCTH MO
MIPOYHOCTH NPUHIIUIT PABHON POYHOCTH, KOTOPBIN 3aKIII0YAETCsI B TOM, YTOOBI B JTI000# TOUKE IepeiHel TOBEPXHOCTH
MIPUCYTCTBOBAIN OJMHAKOBBIE PACTATHUBAIONINE HAMPSLKEHUS, BEIMYNHA KOTOPBIX HIDKE Mpejiesa MPOYHOCTH Ha pac-
TSDKEHHE HMHCTPYMEHTAIbHOIO MaTepuala.

ON DETERMINATION OF RATIONAL FORMS OF CUTTING END OF CUTOFF TOOLS
Mokhovikov A.A., Korchuganov S.V.

Yurga Institute of Technology of National Research Tomsk Polytechnic University, Russia
(652055, Kemerovo region, Yurga,26, Leningradskaya str, e-mail: maa28@rambler.ru

Analytical review on the definition of rational form of the cutting end of cutoff tools. The features of the design,
working conditions and the main reasons for the loss of performance of this group of instruments are revealed. It is
shown that the shape of the cutting end of the tool has a significant impact on its strength and nature of the deflected
mode in cutting. The existing methods of determining the deflected mode of the blade ends of the edge tools. The
advantages and disadvantages of analytical and numerical methods for determining the deflected mode. Solving the
problem of determining the body shape of optimal strength of the cutting part is possible on the basis of analytic forms.
A principle of equal strength meaning the same tensile stress at any point to the front surface should be present, with a
value is lower than the tensile strength of the tool material is offered as a criterion for strength optimality.

PASPABOTKA ITIPOTPAMMHBIX IIPUJIOKEHUM 3D — BUPTYAJIbHBIX CPE]]
PU CO3JAHUU CUCTEM MOAEJTUPOBAHUA TEXHOJOI'MYECKUX MTPOLIECCOB
N KOMIIJIEKCOB

MouaJos II.C.

OI'BOY BIIO «Cubupckuii rocyiapcTBEHHBIN HHYCTpUaIbHBINH yHUBEpcUTeT», HoBOKy3Henk, Poccus
(654007, HoBokysHetk, yi1. Kuposa, 42), e-mail: pavelmo4alov@live.ru

B crarbe npuBeseHO peleHne 3a1a4K pa3padoTKU MPOrPaMMHOT0 00eCTIeYeH s ISl TPEXMEPHBIX HHTEPAKTHB-
HBIX BUPTYaJbHBIX CpeJ IPH CO3AaHHH CHCTEM MAaTeMaTHYeCKOTO MOJEIHPOBAHHS TEXHOJIOTHYECKHX IPOLECCOB U
KOMIIIEKCOB. PazpaboTka ocCyIecTBIeHa HA OCHOBE TEXHOJOTHH, COCTOSILEH 13 CIeIyIOIUX 3TAoB: cOop U aHanu3
JTaHHBIX 00 00BEKTaxX U Mpolieccax KOMILIEKca; pa3paboTka MPOeKTa CHCTEMBI; pa3paboTka MaTeMaTHUeCKUX Mojerel
1 aJITOPUTMOB; CO3JaHUE TPEXMEPHBIX MOJeNel U BBITIOMHEHHE MPOLELyphl TEKCTYPHPOBAHUS; pa3paboTka, peau-
3ays ¥ TeCTUPOBAHUE MPOrpaMMHOrO obecriedeHus. [IpuBenieHa cTpyKTypa TEXHOJIOTHMH, 0000IIeHHas AuarpaMmMa
KJIaCCOB MPOrPAMMHOTO 00€CIIEUeHH s, a TAKXKE ONUCAHHIE COAEPIKAHNS U XapaKTEPHBIX 0COOEHHOCTEN KaXKIOT0 JTara.
IIponece pa3paboTky MPOrpaMMHOTO 00ECIIEUEHHsT paccMaTpUBaeTCsl Ha puMepe cozmanus 3D - BUpTyansHOTO Me-
TaJUTyprUYECKOro 11€Xa, B KOTOPOM OCYILIECTBISIETCS] MOJETMPOBAHNE TEXHOIOTHUECKHX MPOLECCOB, pabOThI arpera-
TOB, 00OPY/IOBaHMUS U JISHCTBUII IepcoHaa.

SOFTWARE DEVELOPMENT 3D VIRTUAL ENVIRONMENTS FOR CREATION
MODELLING SYSTEM OF TECHNOLOGY PROCESS SIMULATION AND COMPLEXES

Mochalov P.S.

Siberian State Industrial University, Novokuznetsk, Russia (654059, Novokuznetsk, street Kirova, 42),
e-mail: pavelmo4alov@live.ru

This article contains a solution to the problem of software development 3D virtual environments for creation of technology
process simulation and complexes. Software development technology consists of the following steps: collection and analysis of data on
objects and processes complex; development the project of the system; development mathematical model and algorithms; create and
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texturing three-dimensional models; development, implementation and testing software. Shows the structure of technology, generalized
class diagram, description of the content and characteristics of each stage. The software development process is considered by creating
3D virtual metallurgical plant in which carried out modeling of technological processes, works of the units, equipment and staff.

CIIOCOBbI HOBBIINEHUS KAYECTBA U3HOCOCTOMKNUX NUOHHO-IIJIASMEHHbBIX
HOKPBLITUU HUTPUJIA TUTAHA HA OTJINBKAX U3 AJIIOMUHUEBBIX CIIVTABOB

Myparos B.C., Xamun O.H., 3akonen O.H.

®I'BOY BIIO «Camapckuii rocygapcTBEHHBIH TeEXHUUIECKUH yHuBepcureT», Camapa, Poccus
(443100, r. Camapa, yin. Monoporsapaeiickas, 244), e-mail: muratov@sstu.smr.ru

HccnenoBaHo KaueCcTBO HOHHO-TIIA3MEHHBIX TIOKPBITHIA, HAHECEHHBIX Ha W3S U3 JINTEHHBIX aIFOMIHHEBBIX CILIa-
BOB crcteM sterupoBanust Al-Si u Al-Si-Cu. OrieHnBaiCh apamMeTphl IIOKPBITHIA: IIIEPOXOBATOCTD, TOJIIMHA, TIOPUCTOCTD,
ajre3us, BHEITHM BUA. Ha oTmBKax n3 KpeMHHICOIEpKAIHX CIUIAaBOB (pOPMUPYETCs TOKPBITHE C HEOTHOPOTHON OKpa-
CKOM. DTO CBS3aHO ¢ HAIMYKMEM Ha MOBEPXHOCTH CIUIABOB 30H 3BTEKTUKH (0-(ha3za+Si). C 1enbo pelieHust JaHHO# Tpo-
OreMBbI OBIIIO MCCIIEIOBAHO BIHSTHUE 0COOSHHOCTEH 3aroMHeHNsT ()OPMBI PAacIIaBOM, CKOPOCTH OXJIKACHHS B IpoIiecce 1
HOCJIe KPUCTAIUTM3AINH, PEKUMOB TEPMHUYECKOH 00pabOTKU Ha CTPYKTYPY ¥ CBOIMCTBA JIMTEIHBIX AJIFOMHHUEBBIX CILIABOB.
Ha ocHoBe mccienoBanmii yCTaHOBIGHBI BAPUAHTHI M TTapaMeTpPhI TEIIOBOH 00pabOTKH CIITABOB, 00ECTICINBAIONINE HAH-
Jy4lllie NOoKa3aTeId KauecTBa MOKPBITUI. YBEIMUYEHHbIC CKOPOCTH OXJIAXKJICHHUS U COKpAIllEHHAs AJIUTEIbHOCTb CTapeHUst
TIPHBOJIIT K M3MENBICHHIO CTPYKTYPBI  00ECTIEUeHIIO O0Tee BRICOKMX MEXaHNUECKHX CBOUCTB. KauecTBO HOHHO-TIIa3MeH-
HBIX MTOKPBITHH yIyulllaeTcsl 32 CUET U3MEJIBICHUSI KpeMHUHCOep Kalliel 3BTeKTUKU 1 yBEJIMUYEHUs! TBEPOCTH, YTO MOBBI-
mraeT 3((GeKTHBHOCTB MPOBEICHHS OEpAIlHii TOATOTOBKH MOBEPXHOCTH MO]] HAHECEHNE MTOKPBITHS.

METHODS TO IMPROVEMENT QUALITY OF WEAR RESISTANT ION-PLASMA TITANIUM
NITRIDE COATINGS ON ALUMINIUM ALLOYS CASTINGS

Muratov V.S., Khamin O.N., Zakopets O.I.

1Samara State Technical University, Samara, Russia (443100, Samara, street Molodogvardeyskaya, 244),
e-mail: muratov(@sstu.smr.ru

Quality of ion-plasma coatings applied on aluminum casting alloys Al-Si and Al-Si-Cu alloying systems is investigated.
Characteristics of coatings as surface finish, thickness, pore volume, adhesion, face were evaluated. On the casting containing
silicium coating is formed with non-uniform color. This is due to eutectic area on alloys surface (a-phase + Si). To solve
this problem influence features form filling melt, cooling rate during and after crystallization, conditions heat treatment on
structure and properties casting aluminum alloys were investigated. Based on research variants and characteristics alloys
heat treatment providing the best quality coatings are established. Increased cooling rates and decreased age time result to a
structure refinement and ensure high mechanical properties. Quality of ion-plasma coatings improves by refinement siliferous
eutectic and hardness increase, which improve efficiency of surface preparation operation for coatings.

PABPABOTKA APXUTEKTPYPbI HHTET'PAJIbHOM CXEMbI IETEKTOPA
HNOHM3UPYIOIIUX YACTHUIY

Mypawes B.H., Jlerotun C.A., Eabaukos /I.C.

denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEIKIACHUE BBICIIETO, MPO(HECCHOHATLHOTO
oOpazoBanus «HanoHanbHbI HCciieoBaTeNbCKUIM TexHONMornueckuid yuusepeurer «MUCuCy,
(119991, r. MockBa, JIeGHUHCKHI TPOCTIEKT, 1. 4), e-mail: vnmurashev@mail.ru

OpHOM U3 BaXKHBIX 3a/1a4 COBPEMEHHOH HAayK! U TEXHUKH SIBIISIETCS. PETHCTPALMS M BUICOM300paKEHUE PA3ITNIHOTO
BHUJIa U3IY4YE€HHUH — OT BUJMMOTO CBETA JI0 YACTHIl BEICOKUX HEpruid. [y MX perucrpaiuu KOpOTKOBOJIHOBBIX U MOHU-
3UPYIONIHUX U3ITYYCHUH IPUMEHSIOTCSI MOHOJIHUTHBIE U THOPUIHBIE IETeKTOPBI, KOTOPBIC OTIIMYAIOTCS IO MPHHIINITY Aeii-
CTBUS, KOHCTPYKIIMU U TEXHOJIOTHU U3rOTOBNICHUS. B cTarbe paccmarpuBaeTcss HOBBIN THIT KBAHTOBOTO JIE€TEKTOpa, Ma-
TpPHIIA KOTOPOTO COMEPIKUT MMUKCEIH ¢ (hyHKIMOHATEHO-HHTET PUPOBAHHEIME CTPYKTypaMu. B paboTe mpoBeieHbI OIleHKN
OBICTPOJCHCTBHS M YyBCTBUTEIBHOCTH TAKOTO JeTeKTopa. [1oka3aHo, YTo OH 00J1a/Ial0T BHICOKOH YyBCTBUTEIBHOCTHIO,
BBICOKMM OBICTPOJICHCTBHEM ¥ KOOPJMHATHBIM pa3pelIeHueM. DTO JIOCTUTAeTCsl IyTeM NPHMEHEHHs] OpHTMHAIBHON
3NEKTPUIECKOI CXeMbI U KOHCTPYKLUH NTUKcenu. [1okazaHo, 4To 1U1s I€TEKTOPOB TAKOTO TUIIA He TpedyeTcs CreUatbHOMI
BHEIIHEH IeKTPOHNKH. [{eTeKTOp MOXET OBITh HETTIOCPEICTBEHHO COBMEIICH C KOMITBIOTEPOM.

RESEARCH AND DEVELOPMENT OF THE DETECTOR BASED
ON FUNCTIONALLY INTEGRATED PHOTODIODE CELL

Murashev V.N., Legotin S.A., El'nikov D.S., Krasnov A.A.

National University of Science and Technology “MISIS” (MISIS),
Leninskiy prospekt 4, Moscow, Russian Federation, 119991, e-mail: vohmurashev@mail.ru

Registering and video imaging of various types of radiation from visible light to high-energy particles is the
one of most important problems of modern science and technology. For registering short-wave and ionizing radiation
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monolithic-type and hybrid detectors varying by their design and operating principle are used. In this paper the new
type of detector with matrix of functionally integrated cells is described. In this paper shown the high sensitivity and
performance of the detector reached by using the proprietary circuitry and cell design with functionally integration of
MOSFET’s well with the JFET’s collector area. Simulation of the operation of the detector on the basis of this design.P

A3PABOTKA U UCCEJOBAHUE JETEKTOPA HA OCHOBE
OYHKIINOHAJIIBHO-UHTEI'PUPOBAHHOU ®OTOANOJHOU AYEUKHN

Mypaues B.H., Jlerotun C.A., EabnukoB [I.C., KpacHoB A.A.

denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEIKIACHUE BBICIIETO, MPO(HEeCCHOHAIBHOTO
o0pazoBanus «HaloHambHbII HCCIIENOBATELCKUI TeXHONMOTHYeckuid yHuBepcuteT « MU CuCy,
(119991, . MockBa, JIeHnHCKHH TpOCTIEKT, 1. 4), e-mail: vonmurashev@mail.ru

OnHOl U3 BaYKHBIX 3371a9 COBPEMEHHON HAayKH M TEXHUKH SIBIETCS PETUCTPAINS M BUICON300pKEHIE PA3IIITIHOTO
BUJIa U3JTy4YEHHUH - OT BUAMMOTI'O CBETA U JI0 YaCTHUIL] BBICOKHX SHEpruil. J[jis ux perucrpanny KOpOTKOBOJIHOBBIX M HOHU3HUPY-
IOIIHNX U3ITydEeHNH MPUMEHSIOTCS MOHOJIMTHBIE ¥ THOPHIHBIE ETEKTOPHI, KOTOPBIC OTINYAIOTCSI O KOHCTPYKIMH U IPHHITH-
ny neiicTBus. B cratbe paccMarpuBaeTcst HOBBIH THIT ISTEKTOPA, MATPHIA KOTOPOTO COIACPXKHUT (DYHKIMOHAIBLHO-UHTETPH-
PpoBaHHBIE OTOANOIHBIE STUCHKH. B cTaThe mokaszaHo, 4To IETEKTOPBI TAKOTO THTIA 00JIa1al0T BBICOKOH TyBCTBUTEIEHOCTRIO
Y PEKOPIIHBIM OBICTPONICHCTBUEM, UTO JTOCTUTASTCS 32 CUET MPHMEHEHHSI OPUTHHAIBHOM NIEKTPUUECKON CXEMBI U KOHCTPYK-
LMY STICHKH, B KOTOPOH (PYHKIMOHAIBHO HHTETPUPYIOTCS mo3aTBopHast oomacte MOIT Tpan3ucTopa 1 KomieKTopHas 00-
JacTh OUIOIAPHOTO TpaH3ucTopa. [IpoBeseHO MOsIepOBaHie PadOThI IETEKTOPa HA OCHOBE JAHHON KOHCTPYKIIHH.

RESEARCH AND DEVELOPMENT OF THE DETECTOR BASED
ON FUNCTIONALLY INTEGRATED PHOTODIODE CELL

Murashev V.N., Legotin S.A., Elnikov D.S., Krasnov A.A.

National University of Science and Technology “MISIS” (MISIS),
(Leninskiy prospekt 4, Moscow, Russian Federation, 119991, e-mail: vimurashev@mail.ru

Registering and video imaging of various types of radiation from visible light to high-energy particles is the
one of most important problems of modern science and technology. For registering short-wave and ionizing radiation
monolithic-type and hybrid detectors varying by their design and operating principle are used. In this paper the new
type of detector with matrix of functionally integrated cells is described. In this paper shown the high sensitivity and
performance of the detector reached by using the proprietary circuitry and cell design with functionally integration of
MOSFET’s well with the JFET’s collector area. Simulation of the operation of the detector on the basis of this design.

CTPYKTYPA CUCTEMBI ABTOMATU3UPOBAHHOI'O YIIPABJIEHUSA
TEXHOJIOTHYECKUM MPOLECCOM ®OPMHUPOBAHUA NUHTEI'PAJIBHBIX SJIEMEHTOB

Mycragaes A.I.', Mycradaes I A.2, Mycradaes A.I'

1 ®I'bOY BIIO «/larecranckunii Tocy1apcTBEHHBIN TEXHUYECKN YHUBEpPCUTET», Maxaukana, Poccust
(367015, . Maxaukana, npocnekt Mimawma [lamuns, 70), e-mail: arslan_mustafaev@mail.ru
2 ®I'BOY BIIO «Kabapauno-bankapckuii rocyiapcTBeHHbIN yHHUBEpcUTeT», Hanbuuk, Poccust
(360000, r. Hanpuuk, yn. Yepusiiesckoro, 173),

TToBbiueHue >pGEeKTHBHOCTU MPOM3BOCTBA IIPU 00CCIICUCHHUH OIIPE/ICIICHHOTO YPOBHS KauecTBa H3/ICIHil B yCII0-
BHSIX CTAOMIIBHOTO TEXHOJIOTMYECKOTO MPOIIEcca PacCMaTpHBACTCS KaK BaXKHAsi HAy4YHO-TEXHUYEcKas mpodiiema, pere-
HHE KOTOPOi 0000 BaXKHO B IPOM3BOJICTBE HHTETPAJIBLHBIX 2JIEMEHTOB. [IpOM3BOCTBO MHTETPANIbHBIX JIEMEHTOB MPE/I-
CTaBJISIET COOOH CIIOXKHBIM MHOTO(AKTOPHBIH M MHOTOCTAANHHBIH poriecc. OCHOBHBIE XapaKTEPUCTHKI HHTETPATbHBIX
SIIEMEHTOB, ONPECIAIoNuUe 00IacTh UX MPUMEHEHUS, CO3MAIOTCS MPU (GOPMHUPOBAHUU CTPYKTYp B 00padaThIBaIOIICH
(aze. CoBpeMeHHBIC HOHHO-(DOTOHHBIC TEXHOJIOTMYECKUE TIPOLeCChl (OPMUPOBAHUS CTPYKTYP IEMEHTOB 00eCIIeurBa-
FOTCSI MCTIONIb30BAHUEM HU3KOTEMIIEPaTyPHBIX HEPABHOBECHBIX MMITYJIBCHBIX M PaJHALIMOHHO-CTUMYJIHPOBAHHBIX TEXHO-
JIOTMYECKHX orepanuid. PaccmarpruBaemble B paboTe TEXHUYECKUE PEIeHNs Hanboiee akTyalbHbI Ul ()OPMUPOBAHHMS
CTPYKTYPBI HHTETPAJIbHBIX SJIEMEHTOB M MO3BOJISIOT HOBBICUTh KAY€CTBO M HAJICKHOCTD U3/ICIIHIA B LICTIOM.

AUTOMATED CONTROL OF TECHNOLOGICAL PROCESS OF INTEGRATED ELEMENTS
FORMATION SYSTEM STRUCTURE

Mustafaev A.G.!, Mustafaev G.A.2, Mustafaev A.G.2

1 Dagestan state technical university
2 FSBEO HPE “Kabardino-Balcarian state university”

Increasing production efficiency in providing a certain level of quality products in a stable technological
process is seen as an important scientific and technical challenge that is particularly important in the production of
integrated elements. Production of integrated elements is a complex multifactorial and multistage process. The main
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characteristics of integrated elements that define the area of their application, are created during the formation of
structures in the manufacturing phase. Modern ion-photon processes of structure formation elements are provided
by using low-temperature nonequilibrium impulse and radiation-stimulated production operations. Considered in this
paper solutions are most relevant for the formation of the structure of integral elements, and will improve the quality
and reliability of products in general.

OCOBEHHOCTHU ITPOEKTUPOBAHUS YHU®UILIUPOBAHHOI'O
MHOI'O®YHKIIMOHAJIBHOI'O ITPEOBPA3OBATEJIA DJIEKTPOOHEPI' MU
CTAOUOHAPHOI'O 3APAJHOI'O YCTPOUCTBA HAKOITUTEJIEN QJIEKTPUYECKHUX
CHJIOBBIX YCTAHOBOK I'OPOJICKOI'O OBIIECTBEHHOI'O TPAHCITIOPTA

Hasapos B.E., Tunraes H.B.

3A0 «MexpernoHaiIbHOE MPOM3BOICTBEHHOE OObSIMHEHNE TEXHIYECKOTO KOMIUIEKTOBAHHS « TeXHOKOMILIEKT
(BAO «MITOTK «TEXHOKOMIUIEKT»), (141980, MockoBckast 00, . JIyOHa, yii. [lIkosnbHas, a. 10A),
e-mail: nazarov@techno-com.ru.

B crarbe ocBelieHbl OCHOBHBIE TEXHUUECKHE TPEOOBAaHMS K CTAIMOHAPHBIM 3apsIHBIM YCTpOHCTBaM, chopmy-
JMPOBaHHBIE 3aKOHOJIATEIIEM B MUPOBOH 3apsiHoN HHpacTpykType - accormanueir CHAdeMO. Tlomumo storo0, pu-
BEJICHBI YTOUHAIOMNE TpeOOBaHMUS, 00YCIOBIEHHBIE OTEUECTBEHHBIMA HOPMaMu M cTaHgapramu. OmHcaHsl 0COOeH-
HOCTH pa3padOTKN YHH(UINPOBAHHOTO MHOTO(YHKIMOHAIBHOTO MTPpeoOpa3oBaTelts IeKTPOIHEPIHY CTAllHOHAPHOTO
3apAHOTO YCTPOMCTBA, OTBEUAIONIETO 3asBICHHBIM TEXHHUECKNM TpeOoBaHuAM. IIpennoikeHa TOMONOTHSA CXeMOTEX-
HHUYECKOTO pelIeHus Npeodpa3oBaTes NeKTpodHeprur. JlaH oOmuit anropuT™ yrnpaBieHNs] CHCTEMOI KOMMYTaIin
CTAI[MOHAPHOTO 3apsITHOTO YCTPOICTBA A yCTAHOBKU PA3IMYHBIX PEXKMMOB PabOTHI MPOEKTHPYEMOTO Mpeodpaso-
Baresisi. B mporecce paboThl paccuMTaHbl 3HAYEHHsT HOMUHAJIOB JJIEMEHTOB IIpeo0pa3oBarelis, a TaKXKe aJrOpPUTMBI
HIMM-ynpaBieHus CUIOBBIMH KJIIOUAMH, MO3BOJISIOMINE JOOUTHCS 3aJaHHBIX TEXHHUECKUX TpeOoBaHMi. B cratpe
IIPUBE/ICHBI PE3YIILTAThl PACUETOB U MOJECIUPOBAHUS MIPEAJIOKEHHOIO pelieHus. [lomydeHHble pacueTHble oKa3are-
71 TIpeoOpa3oBaTesst OTBEYAIOT COBPEMEHHBIM OTEUECTBEHHBIM U MEXKIYHAPOIHBIM TpeboBaHHAM. CHOPMYITHPOBAHBI
COOTBETCTBYIOIIHE BBIBOJBI O IIEIECOO0PA3HOCTH MCIIOIB30BAHMS JAHHOHN TOMOJIOTHU B 3apsAHON MH(pacTpyKType
JIEKTPOMOOHIICH.

DEVELOPMENT OF A UNIFIED POWER CONVERTER
OF THE CHARGERS FOR EV PUBLIC TRANSPORT

Nazarov V.E., Tingaev N.V.

«TECHNOCOMPLEKT» Technical Supply Interregional Trade Association,
(141980, Dubna, Moscow region, Shkolnaya st. 10A. ), e-mail: nazarov@techno-com.ru.

In the article, there are technical requirements for EV chargers made by the association CHAdeMO. Additionally
described Russian norms and standards. Features of the development of a unified multi-converter power for in
EV charger are presented. Proposed the topology of the circuit solution for electric converter. Provide a general
algorithm of the control system EV chargers for the selection of different operation modes of the electric converter.
The values of the nominal inverter elements and algorithms PWM power switches, allowing to achieve the given
specifications. There are results of calculation and simulation of the technical solutions. The resulting estimates of
the inverter meet current national and international requirements Formulate conclusions about the appropriateness
of a given topology.

KJIJACCUDPUKANNA BUOJOI'MYECKUX U MEJUIIUHCKUX CUCTEM
ABTOMATHU3UPOBAHHOI'O TIPOEKTHUPOBAHUA

Hacspipos P.B.!, Tuynos HU.C.!, Tuynos O.C.?

1 I'OY BIIO «Y ¢umckuii rocyapcTBEHHBII aBUALMOHHBINA TEXHUYECKUI YHUBEPCUTETY,
VYa, Poccus (410012, Y a, yn. Kapna Mapkcea, 12), e-mail: tiunov_igor@mail.ru
20T'AOY BIIO «HanmonanbHEIH HecaenoBaTenbeKuil TexHonorndecknii yansepeutetr « MUCHCy,
Mocksa, Poccus (119991, MockBa, JIeGHUHCKHI TIPOCTIEKT, 4)

BersiBiiena TeneHIMs popMupOBaHUS HAyYHO-TEXHHYECKOTO HAIpaBiIeHHus: « MeIUIMHCKIE CHCTEMbI aBTOMATH-
3UPOBAHHOTO MIPOECKTHPOBAHUA». B rocynapcTBEHHBIX CTaHAApTaX MO CHCTEMaM aBTOMATU3HPOBAHHOTO MPOEKTHPO-
Banus (CAIIP) orcyTcTByeT paszern, HOCBSIIEHHBIN IIPOSKTUPOBAHUIO OMOJIOTNYECKIX 00BEKTOB, T.K. 9T CTAaHAPTHI
OTpPa’XXarOT COCTOSHUE HAayKH U TeXHUKH 80-X rogoB mpomioro Beka. CoBpeMEHHOE Pa3BUTHE KOMIIBIOTEPHOH TeXHH-
KM TI03BOJISICT MPUMEHHTHh TCOPUIO TPAAUIMOHHBIX (TEXHUYECKHX) CHCTEM aBTOMATH3HMPOBAHHOTO HMPOEKTHPOBAHMS
B obnactu 6uonorun u MexuuuHel. [IpuBenena knaccudukanusa 6uonorndecknx u MenunuHckux CAITP. J{ns xom-
IUIEKCHOTO M3yYeHHs U NPECTaBICHUS JJAHHOTO HayYHO-TEXHHUYECKOTO HAIPaBJICHUS pa3paboTaHa CHCTEMa KOOPIIH-
nar ouonorndeckux CAIIP B Bune auarpammsl Hteitnbepra. ChopmynupoBanbl 0COOEHHOCTH COCTaBa U CTPYKTYPBI
meaunuHckux CAIIP. IIpuBenen npumep Bo3MOxkHOH cTpykTypbl MeauuuHckod CAIIP. OnucaHsl OTIMYUTENIBHBIC
0COOEHHOCTH TEXHUYECKOT0, MAaTEMaTHYECKOTO, IIPOrPAMMHOT0, METOANIECKOT0, OPraHN3alMOHHOTO, TPaBOBOTO, IP-
TOHOMHYECKOT0, HH(OPMAIIIOHHOT'O ¥ JIMHIBHCTHYECKOTO obecreueHnst Mmequiackux CAITP.
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CLASSIFICATION OF BIOLOGICAL AND MEDICAL COMPUTER-AIDED DESIGN SYSTEMS
Nasyrov R.V.!, Tiunov LS.!, Tiunov O.S.?

1 Ufa State Aviation Technical University, Ufa, Russia, (450012, Karl Marks street, 12), e-mail: tiunov_igor@mail.ru
2 National Research Technological University, Moscow, Russia (119991, Lenin Prospect, 4)

In paper is revealed a trend of formation of medical computer-aided design direction. In the state standards is no
section devoted to computer-aided design of biological objects, because these standards reflect the state of science and
technology 80-ies of the last century.Modern development of computer technology allows us to apply the theory of
traditional (technical) computer-aided design in the field of biology and medicine. In this article there is a classification
of biological and medical CAD. For a comprehensive study and representation current state of this scientific and
technical direction is designed the coordinate system of biological CAD as a Steinberg’s diagram.Are formulated the
features of composition and structure of medical CAD systems.There is an example of a possible structure of medical
CAD system. Describes the features of technical, mathematical, software, methodical, organizational, legal, ergonomic,
information and linguistic support of medical CAD.

BbIGOP OITUMAJIBHBIX IIAPAMETPOB CBETO®OPHOI'O PEI'YIMPOBAHUSA
B Y3JI0BOU TOYKE, ITPU CITPABEJJIMBOCTU I'ITIOTE3bI O PACITPEJEJTEHUU
HMHTEPBAJIOB 110 BPEMEHM, 110 OBOBIIEHHOMY 3AKOHY 3PJIAHTA

Haymosa H.A., Kupuii K.A., Kapauanckas T.A.

OI'BOY BIIO «KybaHckuii rocyapcTBEHHBIH TEXHOIOTHUECKHI yHUBEpCHTED MUHUCTEpCTBA 00pa3oBaHyst 1 HayKu PD,
Kpacuomap, Poccust (350072, Kpacuonap, yia. MockoBckasi, 1.2-A), e-mail: Nataly Naumova@mail.ru

3aja4a ONTHMH3ALMK PACIIPEENICHUs TPAHCIIOPTHBIX TIOTOKOB TI0 CETH SIBIISICTCS aKTyalIbHOI. ABTOpaMH paHee Obl1a
pa3paboTaHa MaTeMaTHIeCcKasi MOJIEIb PACIIPEASIICH S TPAHCIIOPTHBIX IIOTOKOB II0 CETH IPH YCIIOBUH CHPABETMBOCTH TH-
TIOTE3bI O PACTIPE/ICTICHUH HHTEPBAJIOB 10 BPEMEHH MEX/Ly TPAHCIIOPTHBIMH CPEJICTBAMHU 110 0000IEHHOMY 3aKOHY DpJiaH-
ra. B nanHol paboTe NMpUBOANTCS UCCIIEAOBAHHE BO3MOMKHOCTH ONTHMHU3AIMH (DYHKIMOHUPOBAHMUS Y3JIOBOW TOYKU CETH
THIIA «PETYINPYEMOE MepeceycHre TPeOOBaHMID 3a CYET BBIOOPA MapaMeTpOB CBETO(POPHOTOo peryianpoBanus. CocTaBieHa
COOTBETCTBYIOIIAs 33/[a4a MaTeMaTHIeCcKoro IporpaMmupoBanys. [IposeneHo uccienoBanue nanHol 3anaqn. [1o pesymb-
TaTaM MCCIIEA0BAHMUS COCTABIICH aJITOPUTM €€ YHCIICHHOTO pelieHus. VICXOMHBIMHU TaHHBIMH JULSL PELLICHUS 3a1a4H SBISCTCS
pacrpe/ielieHle HHTeHCUBHOCTEH JBYDKEHUS aBTOTPAHCIIOPTHEIX CPEJICTB 110 BCEM I10JI0CaM Ha ITOXO/Iax K y3JIOBOH TOUKe.

THE METHOD OF DETERMINING OF OPTIMAL PARAMETERS OF TRAFFIC LIGHTS
FOR NODES WHEN JUSTICE OF A HYPOTHESIS ABOUT THE DISTRIBUTION
OF INTERVALS OF TIME ON GENERALIZED ERLANG LAW

Naumova N.A., Kiriy K.A., Karachanskaya T.A.

Kuban State Technological University, Krasnodar, Russia (350072, Krasnodar, street Moskovskaya, 2-A),
e-mail: Nataly Naumova@mail.ru

The problems of modeling and optimization of the distribution of traffic flow on the network is urgent. The
authors previously developed a mathematical model of distribution of traffic flow on the network, subject to the justice
of a hypothesis about the distribution of intervals of time between vehicles on generalized Erlang law. In this paper
the authors provides a survey of the possibilities of optimization of functioning of the node type «unregulated crossing
streams requirements» by choosing the parameters of traffic lights. The relevant mathematical programming task was
made. The study of this task was conducted. The algorithm of its numerical solution was developed. Initial data for
solving the problem is the distribution of intensities of vehicle movement on all lane on trips to the node.

OINNPEJAEJEHUE ITAPAMETPOB PACHIPEJAEJIEHUA OBOBIIEHHOI'O 3AKOHA 3PJTAHI'A
MO SKCIIEPUMEHTAJIBHBIM TAHHBIM IIPU U3YYEHUHU TPAHCIIOPTHBIX IOTOKOB

Haymosa H.A., lanoBuy JI.M., lanoBuu 10.H.

OI'BOY BIIO «KybaHckHil TOCYIapCTBEHHBII TEXHOIOTMUYECKUI YHUBEPCUTET» MUHHCTEPCTBA 00pa30BaHUs U HAYKH
P®, Kpacnonap, Poccust (350072, Kpacunoaap, yia. MockoBckas, 1.2-A), e-mail: Nataly Naumova@mail.ru

ITpobiieMa MOACIUPOBAHUS M ONTUMH3ALNK PACTIPEISICHHS TPAHCIIOPTHBIX IOTOKOB IO CETH SIBIISICTCS aKTyallb-
HOI. D((PEeKTUBHOCTD PEeIICHUs 3aa4 MaKPOMOJISIMPOBAHHS 3aBUCHT OT aHAIUTUYECKOTO 3a/laHus (PyHKLMH TPaHC-
MOPTHBIX 3arpar. B paborte mpeyiaraercsi IOCTPOCHUE MaTeMaTHYECKOH Moiean (yHKIMOHUPOBAHHS TPAHCIIOPTHON
CEeTH IPH YCJIIOBHY CIIPABEIUIMBOCTU I'MIIOTE3bI O pacHpeesICHUH HHTEPBAJIOB 110 BPEMEHH MEX/y aBTOMOOWISIMH B
MOTOKE TI0 0000IIEHHOMY 3aKOHY DpitaHra. [IprBeaeHs! INIOTHOCTD paclpeaeIeHus], HHTErpaibHas QYHKIHS pacipe-
JIeTICHHUsT ¥ METOJI BBIUKMCIICHHSI TEOPETUYECKIX MOMEHTOB JJIsi 0000IIeHHOTO pacnpeneneHus Dpianra. Paspaboran
Croco0 ompeneneHns MapaMeTpoB 000OIIEHHOTO 3aKOHA DPJIaHra 10 AKCIIEPUMEHTAIBHBIM JaHHBIM; JI0OKa3aHa pa3pe-
IIMMOCTB 9TOM 3a1a4n. [IpuBesieH MeTo] POBEPKY I'MIIOTE3bI O BUJIE PACIIPEAEIICHHS] HHTEPBAJIOB [10 BPEMEHH MEXIY
aBTOMOOHIISIMU B TIOTOKE.
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THE DETERMINATION OF THE PARAMETERS OF THE DISTRIBUTION
OF A GENERALIZED ERLANG LAW ON EXPERIMENTAL DATA IN THE STUDY
OF TRANSPORT FLOWS

Naumova N.A., Danovich L.M., Danovich Y.I.

Kuban State Technological University, Krasnodar, Russia (350072, Krasnodar, street Moskovskaya, 2-A),
e-mail: Nataly Naumova@mail.ru

The problems of modeling and optimization of the distribution of traffic flow on the network t is urgent. The
efficiency of solving tasks macro-modeling depends on the analytical forms of the functions of transport costs. In the
paper we construct a mathematical model of functioning of the transport network, subject to the justice of a hypothesis
about the distribution of intervals of time between vehicles in the flow of the generalized Erlang law. The density of the
distribution, the cumulative distribution function and a method of calculating the theoretical moments for generalized
Erlang distribution was given. The method of determining the parameters of a generalized Erlang law on experimental
data was developed; the existence of solution of this problem was proved. The method for testing the hypothesis about
the distribution of intervals of time between the cars in the stream was introduced.

3AJJAYA KOMITIO3UIIMHU BEb CEPBUCOB ITPU ITAKETHOM 3AITPOCE
Hryen X.K., Banos H.H.

benopycckuii rocyapcTBeHHBIH YHHBEPCUTET HHOOPMATHKH U PAAHOIICKTPOHUKH,
Munck, benapycs (220013, Pecniyonuka benapycs, . MuHck, yi1. 1. BpoBku, 6), e-mail: khanh29bk(@yahoo.com

C pasBuTHEM pacnpezieeHHbIX HHQOPMAIMOHHBIX CHCTEM BO3HHUKIM 3a/1a4i OpraHu3anuu o6paboTku uHQOop-
MalM} C MCIOJIb30BaHUEM YNAJICHHBIX PEeCypcoB. BeO-cepBHCH IPUMEHSIOTCS U1 0OMEHa COOOLICHUSIMU B CETH, U3
HHX MO>KHO KOMOMHHPOBATH CIIOKHBIC CEPBHCHI M pealn3anil pa3anaHbix QyHKIMA. PaccMaTpuBaeTCst ONTHMHU3a-
IIMOHHAs 33/1a4a KOMITO3UIIMH [TAKeTa CEPBUCOB U3 JOCTYIHBIX BeO-cepBrucoB. CTaBUTCA 3a1a4a MHOTOKPHTEPUATIBbHOM
ONTHMHU3AIMH C OTPAHUYCHHSAMH HAa aMKIMIHOM OPHUEHTHPOBAHHOM rpade. BeKTOpHEIN KpUTEpHil arperupyercst B
eIMHCTBEHHYI0 MHUHUMH3UpyeMyto 1eneByto (yHkuuio. Ecin neneBas ¢pyHkuus cenapadeibHas 1 MOHOTOHHO BO3-
pacTaer, TO A ONTHUMAJIbHOTO PELICHMS 3a7a4yd BBINOIHAETCS NPUHIMI JMHAMHYECKOrO MPOrpaMMHpPOBaHUs. 3a-
Jlaua ONTUMHU3ALMHU C OTPAaHUYCHUAMH HA rpade peraeTcss MeToJ JMHAMHYECKOr0 NPOrpaMMHUPOBaHUS C KOpPeKIUeit
pemeHus Ha y3nax rpada. [TocTpoeH Takxke SBPHCTUYECCKHIT allrOPUTM PEIICHNs 3a1a49H C IICEBIOIUHEHHOI OLEHKOH
CIOKHOCTH. [IpOBEICHO SKCIEPUMEHTAIIBHOE CPABHEHHE alITOPUTMA C METOJIOM IMHAMHYECKOTO TPOrPAMMHUPOBAHHSL.

COMPOSITION OF WEB-SERVICES ON BATCH QUERY

Nguyen K.Q., Ivanov N.N.

Department of electronic computing machines, Belarusian State University of Informatics and
Radioelectronics, Minsk, Belarus (6 Brovki St., Minsk, 220013, Republic of Belarus),
e-mail: khanh29bk@yahoo.com

A challenge of information processing with remote resources exploiting is arose under the progress in information technologies.
Web-services are used for message exchanges, they may be combined for realizing complex activity in a network. An optimization
problem of a batch query compounding from available web-services is under consideration. Multi-objective optimization problem
with restrictions on acyclic directed graph is formulated. Objective functions are aggregated into single monotonic increasing goal
function. If this function is separable, then principle of dynamic programming holds true for optimal solution of the problem.
Formulated optimization problem with constrains is solved with dynamic programming exploiting, corrections of services assignment
are performed on each node in searching procedure. Heuristic algorithm for the problem solution is presented, complexity of the
algorithm is pseudo linear. The algorithm was compared with dynamic programming method, experimental results are shown.

APXUTEKTYPA BI/IPTYAJII)HOI‘/'IMOBY‘IAIOIIIEI‘/'IM JIABOPATOPHUMH,
HMHTEI'PUPOBAHHOHN C CUCTEMOM PACS

Hryen X.K.

Benopycckuii rocy1apcTBEHHBIH YHUBEPCUTET HHPOPMATHKH M PAIHOIIEKTPOHUKH, MUHCK, benapych
(220013, Pecniyonuka benapycs, . MuHck, yi. I1. BpoBku, 6), e-mail: khanh29bk@yahoo.com

B craree npemmaraerca apxurekrypa oOydaromeld BUpTyalbHOW JIaOOpaToOpiy, HHTETPHPOBAHHOM € paCIIMPEHHON
CHCTEMBI apXuBalmu ¥ nepenadn nsobpaxenuit — APACS. Cucrema APACS Obuta peami3oBana Hamu Ha ocHoBe COA
(cepBHC-OpHEHTHPOBAHHAS APXUTEKTYpa) ¢ Lenbto yBemmdeHus: Bo3moxkHocteil PACS (Picture Archiving Communication
System) juist Tenemeuumabl. Ha ocHoBe cranmapra qucranumonsoro odydenus IMS-LD (IMS Learning Design) u COA
paspaboTaHa 1 IpeJCcTaBIeHa B BUJIE IEMO-BEPCHH BUPTyalIbHast Ta00paTopus 1o 00y<IeHHIO Bpada-peHTTeHONO0ra AUAarHo-
CTHKe 3a00JIeBaHui TOJIOBHOrO Mo3ra. Llenbto npenaraeMoii BUpTyaIbHOH 1a00paTopuu sSIBISCTCS PACIIMPEHUE BO3MOX-
HOCTel 00yueHus Bpadeii-paaronoroB Ha ocHoBe coBpeMeHHbIX UT nmomxonos. s atoro cucrema APACS nononusercs
MO/IyJISIMU CHCTEMBI IUCTAHIIMOHHOTO 00y4eHust. [l OpraHu3anuy cleHapyst 00ydeHHs peyiaraeTcst NCIob30BaTh CIell-
ndukanun oTkpeItoro o0ydeHus: IMS-LD, paspaborannsie opranmsarmeii IMS Global Learning Consortium.
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AN ARCHITECTURE OF VIRTUAL LEARNING LABORATORY INTEGRATED
WITH SYSTEM PACS

Nguyen K.Q.

Department of electronic computing machines, Belarusian State University of Informatics and Radioelectronics,
Minsk, Belarus (6 Brovki St., Minsk, 220013, Republic of Belarus), e-mail: khanh29bk(@yahoo.com

The paper presents an architecture of virtual learning laboratory integrated with the system APACS (Advanced
Picture Archiving and Communication System). System APACS was developed to expand PACS in telemedicine.
Base on specification IMS-LD (IMS Learning Design), which enables the modeling of learning processes, the demo
version of virtual learning laboratory is developed for training radiologists of brain diseases diagnosing. The goal of the
proposed virtual learning laboratory is to expand learning opportunities radiologists using modern IT approaches. To
do this, the system APACS is expanded by modules of the system of distance learning. To develop a learning scenario
the specification IMS-LD, developed by the IMS Global Learning Consortium is suggested.

BJIMAHUE NOBABOK, B BUJIE HAHO- U YJIIBTPAIUCITEPCHBIX ITIOPOIIKOB
CHUJIMKATOB KAJIbI WA, HA MUKPOCTPYKTYPY U SKCIIITYATALIMOHHBIE
ITAPAMETPBI ABTOKJIABHBIX CUJIMKATHbBIX U3JEJINU

Hecrepos A.A., Poice B.S1., Kapiokos E.B.

OT'AO BIIO «lOsxHbIl (henepalbHbIii YHUBEPCUTETY,
Pocro-na-/lony, Poccus (344006, r. Pocros-Ha-Jlony, yia. bonbias Canoast, 105/42), lanesan@rambler.ru

Ha ocHoBe mpoBe€HHOro aHaaM3a MpoIECcCOB, MPOTEKAIOUINX B IIPECC-3aTOTOBKAX, COCTOAIMINX U3 THAPOKCHIA
KaJbIHs U OKCHA KPEMHUS (QIIOMOCHIIMKATOB), HAXOAAIMXCS B aBTOKIaBax npu 450 K n naBieHnn BogsiHOTO mapa
800 kIla, moka3aHo, YTO JUMHUTHPYIOIMMH CTAAUAMH (HOPMUPOBAHMS CBA3YIOLIETO B STHX CHCTEMax, COCTOSIIErO
13 TUJIPATOB CHJIMKATOB KaJIbLUS, SIBIISIFOTCS IIPOLIECCHI 3apOABIIIe00pa30BaHus M KPUCTALIM3AHMA. ISl CHIKEHHS
SHEPIHU UX AKTHBAIUHU MPEIOKEH TEXHOJIOTMYeCKHH MpuéM, 3aKITIOYarOIMiiCS BO BBEJECHHM B CHIPHEBYIO MacCy
MIPe/IBAPUTEIILHO CHHTE3MPOBAHHBIX HAHO- U YIBTPAAUCICPCHBIX MopomkoB cocraBa Ca2Si04¢xH20. Dot npuém
TI03BOJISIET PE3KO YBEIUUUTD YUCIIO [EHTPOB KPHCTAIUTN3ALUH CBA3YIOIIETO B €AMHHILE €ro 00bEMa, 4TO CIoCOOCTBYET
pOCTy TUIOMIAIA PEAKIIMOHHOW 30HBI MEXAY KpucTtamumndeckumu dactunamu Ca2Si04¢xH20 u HachimeHHBIME (TI0
THAPOKCUIY KaJIbLUs M OKCUY KPEMHHS) PACTBOPAMH. YKa3aHHBIE H3MEHEHHS B CHCTEME CIIOCOOCTBYIOT YBEIUUEHHIO
Ha0JII01aeMOo CKOPOCTH KPUCTAJUTU3AIUH CHIINKATOB KaJIbLHS 1, KaK CICACTBHE, POCTY CKOPOCTH PACTBOPEHHS HCXO-
HBIX BeleCTB. Pe3ynbsTaTtoM yBennueHns! CKOPOCTEH yKa3aHHBIX MPOIIECCOB SIBISIETCS CHIKEHNE BPEMEHN 00paboTKn
HCXOJIHBIX 3arOTOBOK B aBTOKJIABAX, YBEJIMUCHUE MAcCOBOM JIOJM CBS3YIOIIEro B 00pa3lax, CHIDKEHHE IOPHCTOCTH
LIEJICBBIX U3ACTNN M JOCTIKCHUE UMH MapKu 110 mpouHocTH 6osee 300 u Mapku O MOPO30CTOHKOCTH Hopsaka 75F.

EFFECT OF ADDITIVES IN THE FORM OF NANO- AND ULTRAFINE POWDERS
OF CALCIUM SILICATES ON THE MICROSTRUCTURE AND PERFORMANCE
PARAMETERS SILICATE PRODUCTS

Nesterov A.A., Ryss B.Y., Karyukov E.V.

Southern Federal University, Rostov-on-Don, Russia (344006, Rostov-on-Don, Bolshaya Sadovaya st, 105/42)
lanesan@rambler.ru

It is shown that the limiting stages of forming binder (consisting of calcium silicate hydrate) in silica brick
compacts are the processes of nucleation and crystallization. We propose the method of adding to the raw mass of
pre-synthesized nano-and ultrafine powders of Ca2Si04 * xH2O to reduce the activation energy. This technique could
strongly increase the number of nucleation sites per volume unit, which contributes to the reaction zone area between
crystalline particles Ca2SiO4 « xH20 and saturated (calcium hydroxide and silicon oxide) dissolves. These changes
contribute to the observed increase in the rate of crystallization of calcium silicates and increase the dissolution rate
of the starting materials. Increasing the rate of these processes is to reduce the processing time of initial blanks in
autoclaves, the increase in the mass fraction of binder in the samples, reducing the porosity of the target product, and
achievement of the brand strength of more than 300 and frost resistance of the order of 75F.

CIIOCOB U3MEPEHMS CUJI TPEHUSA IO TEPETHEW I'PAHA
PEXYIIEI'O MTHCTPYMEHTA

Heymouna H.I'., UBamenxo A.Il.

Kambimmackuii Texaonormaeckiit HHCTUTYT (prman) @I'BOY BIIO «Bonrorpaackuii rocyaapcTBeHHBIH
TEXHUYECKHI yHUBepcUTe™, I. KambimH, Poccust (403874, Bonrorpazckas oo, . Kampinus, yi. Jlenuna, S5a),
e-mail: od@kti.ru

B crartbe mpuBeneH OOMH M3 CHOCOOOB M3MEPEHHs CHJI TPEHHS IO MEepeAHeH TPaHH PEeXyIIero MHCTPyMEHTa
C y4eTOM JUIMHBI KOHTAKTa B 30HE PE3aHUsl, KOTOPBIH peaan3yeTcsi Ha CIeLHalbHOM 00O0pYIOBaHUH B BHJE CTCHJA,
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M3TOTOBJICHHOTO Ha 0a3e TOKapHO-BUHTOPE3HOro cTaHka mojein 1A616 1 pa3paboTaHHON OPUTHHAIBHOW METOANKHI
M3MEpeHHs CUJI TPEHHS U JUIMH KOHTaKTOB IIPH PE3aHNH MaTepHasoB. [ Toro 4To0sr 000pyaoBaHHE TO3BOIISIIO IIPO-
W3BOJIUTH BEICOKOTOUHBIC H3MEPEHUSI CHIJI TPEHHUS T10 TIepeTHEel TPaHy pe3iia ¢ Helbio H3yUeHHs KaCaTelIbHBIX CHJI, ObLI
pa3paboTaH, 000CHOBAH M aPOOUPOBAH CIIOCOO U3MEPEHMS ITUX CHJI, KOTOPBIN MPUBEACH B CTaThe. YCTAHOBIICHO, YTO
C HOMOIIBIO JIAHHOTO CIIOC00a yCTPOKWCTBO, ONMCAHHOE B CTAThEe, M3MEPSCT KAacaTelIbHYIO CHILy II0 TepeJHeH rpaHu
PeXKyIIero HHCTpyMeHTa. B pesymbrare u3MepeHnii ¢ oMonbio pa3paboTaHHOTO cOc00a U YCTPOHCTBA IT0 METOIHIKE
U3MEPEHUS CUJI TPEHUS U JUTMH KOHTAKTOB MEX/y CPE3aeMbIM CJI0EM U IepeJHell IpaHbl0 MHCTPYMEHTA SKCIIEPUMEH-
TaJBHO OTIPEICICHBI CHITBI TpeHus st apsl «40XH2MA — T5K10».

WAY OF MEASUREMENT OF THE FRICTIONAL FORCES
ON FORWARD SIDE OF CUTTING TOOL

Neumoina N.G., Ivashchenko A.P.

Kamyshin Technology Institute (branch) of the Volgograd State Technical University,
Kamyshin, Russia (403874, the Volgograd region, Kamyshin, Lenin’s street, 5a), e-mail: ivaschenko@kti.ru

In article one of ways of measurement of frictional forces on a forward side of the cutting tool taking into account
contact length presents in a cutting zone which is realized on the special equipment in the form of the stand made on the
basis of the lathe screw cutter of model 1A616 and the developed original technique of measurement of frictional forces and
lengths of contacts when cutting materials. So the equipment allowed to make high-precision measurements of frictional
forces on a forward side of a cutter for the purpose of studying of tangents forces the way of measurement of these forces
which is given in article was developed, justified and tested. It is established that by means of this way the device described in
article, measures tangents force on a forward side of the cutting tool. As a result of measurements by means of the developed
way and the device on techniques of measurement of frictional forces and lengths of contacts between a cut-off layer and a
forward side of the tool friction forces for pair “40XH2MA-T5K10” are experimentally determined.

NPUMEHEHUME KHHETUYECKOI'O METOJA PACYUETA
MHOTOKOMIIOHEHTHOU U30TEPMUYECKOU ABCOPBIINN

Heymouna H.I'., besioB A.B.

KawmbimmHckuit Texnonorndeckuii UHCTUTYT (Prnan) @I'BOY BITIO «Bonrorpaackuii rocyiapcTBeHHbIN
TEeXHUUYECKUH yHuBepcuteT», KambimH, Bonrorpanckas obnacts, Poccust
(403876, Bonrorpasckas ooin., . Kampius, yi. Jlenuna, 6a), e-mail: fpt@kti.ru

B pamkax npeuIoKeHHOro KMHETHYECKOTro METO/Ia PacyeTa MHOTOKOMITOHEHTHOH M30TepMUYECKOl abcopOLmH, OCHOBAH-
HOTO Ha HEJIOKaJIbHOM BEPCHH TEPMOIMHAMUKH, Pa3padoTaH allTOPUTM pacdeTa MacCoOOMEHHOTO armapara (adcopdepa). Pacemo-
TPEeHa MOAPOOHO MOCIIEA0BATEIEHOCTh PacieTa Kak BCEro arapara, TaK M ero OTIeIbHOTO aeMenTa. [IporpamMmHast peasmsariis
QJITOpUTMA MO3BOJIMIIA TIPOM3BECTH PACYET INICHOYHOTO abcopOepa MpH MOIIOMICHHH aMMHaKa BOJIOH, & TAKKE IPOTHBOTOYHOTO
TapesIiaToro abcopoepa IpHy pasJIeNieHnH! yIeBonopoaHoit cvect. [Ipor3BeieHo cpaBHEHNE PE3yIIBTaTOB Pacuera ¢ SKCIIePHMEH-
TaJLHBIMH JaHHBIMU. CPaBHHUBAIOTCS HE TOJIBKO COCTABBI B BBIXOTHBIX ITOTOKAX HACKIIICHHOTO a0COpOEHTA F CyXOTO Ta3a, a TAKKe
pacripezierieHr e KOHIIEHTPAILMK aMMHaKa B Fa30BOH M KK (pazax 1o BbICOTE IIEHOUHOTo abcopoepa.

APPLICATION OF KINETIC METHOD OF CALCULATION TO MULTICOMPONENT
ISOTHERMAL ABSORPTION

Neumoina N.G., Belov A.V.

A Kamyshin technological institute of the «Volgograd state technical university»,
Kamyshin, Volgograd area, Russia(403876, Kamyshin, Volgograd region, street of Lenin, 6a, e-mail: fpt@kti.ru

Within a framework of the developed kinetic method of the calculation of multicomponent isothermal absorption, based
on the nonlocal version of thermodynamics, the algorithm of calculation of mass exchange vehicle (absorber) is worked
out. The sequence of calculation for the vehicle as a whole and its particular element is considered in detail. A numeric
realization of the algorithm allows to produce the calculation of pellicle absorber for a case water absorbs ammonia, and
also of backflow plate absorber for the separation of hydrocarbon mixture. Comparison of calculation results to experimental
data is performed. Comparative analysis is developed not only for compositions of saturated absorbent and dry gas in output
streams, but also for distribution of concentration of ammonia in gas and liquid phases on the height of pellicle absorber.

PABPABOTKA ITPUEMOB COBEPIIEHCTBOBAHMUS ITPOU3BO/ICTBA COJIEN
Huxaunpos M.U., Hukanapos U.C

Hwmxeropoackuii rocynapcTseHHbli TexHnueckuil yausepceutet um. P.E. Anexceesa, [I3ep:kunck, Pocens
(606029, r. I3epxuHck, yi. [aiinapa, 49), e-mail: surovegina-1962@mail.ru

BrimonHeH ananu3 ce6ecTOUMOCTH 16 comneid, BblmyckaeMbIX B HanOonpmux oosemax. [lokazano, uto 50-60%
WX ceOECTOMMOCTH COCTABIISIOT 3aTpaThl HA CHIPhE W BCIOMOTaTeIbHBIC MaTepuaibl. Ha sHepreTHyeckue 3aTparhbl
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npuxoautes 13-22% cebectoumoctr. 8-11% cebecTomMocTn 00pasyeTcss aMOPTU3AIIMOHHBIMU OTUUCICHUAMHE. 5-6%
ce0eCTOMMOCTH COCTABIISIET OIS 3apaboTHOH 1aThl. CHIKEHHE ChIPhEBOM COCTABIISIONICH BO3MOKHO TOJIBKO 32 CUET
3aMEHBI YaCTH ChIPbsi HEHCIIOJIb3yEeMbIMU OTXOAaMH WIIM OTXOSIIMMH Ta3aMHu JIPYrHX mpou3BoiacTB. [lokaszaHa ie-
JIecOo00Pa3HOCTh Mepexoia K MOIUTECPMUICCKON KPUCTAIUTU3AIMN U OPTraHU3alllH PEIMKIa MaTOYHBIX PACTBOPOB Ha
CTaJNU PACTBOPEHMUS CHIPbS WIIH HEHTpann3auu. JTO CO31aeT BO3MOXKHOCTBH CHIDKCHHS JHEPreTHYECKHUX PACXOI0B
B 2-3 pasa 110 CPaBHEHUIO C CYIIECTBYIONMMH TEXHOJIOTHSIMU. AHAIM30M MPOLECCOB HA IarpaMMe COCTaBa CHCTEM
MMOKa3aHa BO3MOYKHOCTH TOJYYCHHUS COJeH B BHIE KPUCTAILUIOTHIPATOB C MEHbIICH Moneil ruaparHoi Boasl. Jlana
NpUHOUITHAJIbHas CXEMa l'IOJ'IyquHﬂ COJIEN C UCIIOIB30BAaHUEM NPEIJIOKEHHBIX J1JI1 COBEPIICHCTBOBAHUA TeXHOHOFHi’I
TEXHUYECKUX PEIICHHH.

WORKING OUT METODS IMPROVEJENT OF PRODUCTION SALTS
Nikandrov M.I., Nikandrov L.S.

Nizhny Novgorod State Technical university n.a. R.E. Alekseev, Dzerzhinsk. Russia
(606029, Dzerzhinsk, avenue of Gaidar, 49), e-mail: surovegina-1962@mail.ru

Result findings cost price 16 salts with maximum volume of output is giving. Analis established the expenditure
sours of raw materials accounts for 50-60% of the cost price, 13-15% make up expenditure energy loss, 8-11% make
up equipment amortization and 5-7% fall to the share wages. Cutting of expenditure raw materials it is possible only
the replazement of raw materials by waste materials or else harmless gas. It is illustrated necessity polythermal
crystallization and provide circulation of mother liquor on neutralisations or solutions raw materials. Because the
energy costs was decreased in 2-3. It is illustrated on composition diagram necessity production salts in condition
with little water crystal. It is giving scheme in principle perfect production salts. It is giving technical improvejment
technology salt. Circulating number tonal mother liquor on carbon dissolve and acid neutralization makes up 0,8-1,1.
Productivity in neutralization stage increase 1,3-1,5 time, in crystallization stage increase 1,5-2 time. Productivity
technology salts increase in 1,6 time.

TIPOBJEMBI 9KOJIOT MYECKOM BE3OIACHOCTH
AJIIOMUMHUEBOTI'O U KPEMHHUEBOI'O ITPOU3BOACTB

HemuunoBa H.B., Muneesa T.C., Hukanopos A.B.

1I'0Y BIIO «HannonansHeIi nccienoBaTenbekuii pKyTCKHiA TOCYTapCTBEHHBIN TEXHIUECKUN YHUBEPCUTETY,
Wpkyrck, Pocens (664074, . Upkyrck, yi. JlepmonToBa, 83), e-mail: nikanoroff@list.ru

B crarbe npuBeeHb! JaHHbIE 10 BIMSHUIO HA DKOJIOTMYECKYI0 00CTaHOBKY B Oacceiine pexu AHrapsl U 03. baii-
KaJl IPeANPUSTHH aTIOMHHIEBON U KPEMHUEBOH IIPOMBIIIUICHHOCTH MpKyTcKo-bpaTckoro mpomsInuieHHOTO y31a. Pa3-
paboTaHbl OCHOBHBIE MPUHIIMITBI SKOJIOTMYECKON CTpaTerul B 00JaCTH OXpaHBI OKpy’Karomei cpeabl. Llenpro Takoi
CTpaTeruyu JOJKHA CTaTh pa3paboTKa IUIAHOB MOATAIHOTO YITYYIICHUs YKOJOTUUSCKONH CUTYaIlUU HA MPEANPHUSTHIX
JI0 YPOBHSI, COOTBETCTBYIOIIETO 3aKOHOAATENbCTBY PD B 00macTi 0XpaHbl OKPYKAIOMIEH CPeibl U MEXIyHAPOJHBIM
TpeOOBaHUSAM JJIs aHAJIOTUYHBIX IPOU3BOACTB. PaccMoTpeHa BO3MOKHOCTh Hcnoiab3oBaHus Ha OAO «bpA3» u OAO
«HpKA3» coBpeMeHHOT0 BBICOKOTEXHOJIOTUYHOTO (MIOTAHOHHOTO 000PYIOBAHHS, KOTOPOE ITO3BOJISIET HE TOJIBKO 3HA-
YUTETBHO COKPATUTh BBIOPOCHI HA IINTAMOBBIE OIS KpalfHe OMAcHBIX OTX0J0B (hTOpa, HATpus, ATFOMUHUS, HO ¥ HauaTh
nepepaboTKy ILIAMOBBIX moseil. [IpencTaBieHsr pe3yasTaTsl IPOMBIIUICHHOH AKCINTyaTallunl CXeMbI KOJIOHHOH (iro-
tanuu yroabHoi nersl Ha OAO «bpA3». ChopmynnupoBaHbl OCHOBHBIE MEPOTIPUSATHUS 110 YITYULICHUIO SKOJIOTHUECKOH
CUTYyallUl Ha KDEMHUEBOM IIPOU3BOICTBE.

PROBLEMS OF THE ECOLOGICAL SECURITY OF ALUMINIUM
AND SILICON MANUFACTURES

Nemchinova N.V., Mineeva T.S., Nikanorov A.V.

National Research Irkutsk State Technical University, Irkutsk, Russia (664074, Irkutsk, street Lermontov, 83),
e-mail: nikanoroff@]list.ru

In article data on influence on an ecological situation are provided in a river basin of Angara and the Lake Baikal
of the enterprises of an aluminum and silicon promynlennost of the Irkutsk and Brotherly industrial hub. The basic
principles of ecological strategy in the field of environmental protection are developed. Development of plans of stage-
by-stage improvement of an ecological situation at the enterprises to the level corresponding to the legislation of the
Russian Federation in the field of environmental protection and the international requirements for similar productions
has to become the purpose of such strategy. Possibility of use on JSC BRAZ and JSC IRKAZ of the modern hi-
tech floatation equipment which allows not only to reduce considerably emissions by slurry fields of the extremely
dangerous wastes of fluorine, sodium, aluminum is considered, but also to begin processing of slurry fields. Results of
commercial operation of the scheme of columned flotation of coal foam on JSC BRAZ are presented. The main actions
for improvement of an ecological situation on silicon production are formulated.
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AHAJIN3 TEIIJIOBOT'O COCTOSSHUSA MOTOP-INIMAHIEJIS
Huxutuna JLI.

Mypomckuii uHcTUTYT (Puuran) GPTBOY BIIO «BrnaauMupckuii rocynapCcTBeHHbI YHUBEPCUTET
nMenn Anekcanzapa [ puroppeeBnua n Hukonas [ puropseBrnda CTONETOBBIXY,
Mypowm, Poccus (602264, Mypowm, yi. Opnosekas, a. 23), e-mail: nikitina-nlg@yandex.ru

B crarbe paccMarpuBaeTCs TEIUIOBOE COCTOSHUE MOTOP-IIITHHIIENS, SBJIAIOLIEIOCs IEPCIEKTUBHBIM MIEKTPOMEXaHUYe-
CKUM TIPHBOJIOM IJIABHOTO JIBMIKEHHS] MHOTOLIEIIEBbIX cTaHKOB. MIII, paccMOTpeHHbIH B CTaThe, MPEICTaBIsIeT COO0M MIMHMH-
JIeNbHY10 0a0Ky CO BCTPOGHHBIM PETYIIHPYEMBIM IEKTPOIBHTaTENIEM, POTOP KOTOPOTO YCTAaHOBIEH Ha mmmHene. Onvcana
KOHCTPYKIIHSI OIBITHOTO 00pastia. [Ipescrasiens! Texuuueckue xapakreprctiki MIL. PaccMOTpeHbI HCTOYHUKH TETUIOBBIIE-
neHust B MIIL TIpencrasiieHbl 3aBUCUMOCTH U3MEHEHHS 2JICKTPHYECKUX, MATHUTHBIX M MEXaHUYECKUX IIOTEPh B 3aBUCUMOCTH
OT YacTOThI BPAILCHMs IIMHHAEA. PacCMOTPEHO BIMSAHKME HCTOYHHUKOB TEIUIOBBIICNICHHS HA ()OPMHPOBAHHE TEMIICPATyPHOTO
TIOJIS ¥ TEMITEpaTypHBIX Ae(OopMaIiii IIMUHAEIS B 3aBUCUMOCTH OT YacTOTHI BpaIleHus muHes. [IpencraBneHs! pe3yisTa-
ThI MaTeMaTUYECKOro MOZIENMPOBaHUs TerIoBoro coctossHus MILI B 3aBucHMMOCTH OT pacxoza npojyBaemoro Bosayxa. [pen-
CTaBJICHBI BEJIMYHMHBI JIMHEHHBIX TeMIteparypHbIX nedopmarmii MIL mpu akcHaibHOI cucTeMe BEHTHIISLIH.

THERMAL ANALYSIS OF MOTOR SPINDLE

Nikitina L.G.

The Murom Institute (branch) of the Vladimir State University named after Alexander and Nikolay Stoletovs,
Murom, Russia (602264, Murom, street Orlovskaya, 23), e-mail: nikitina-nlg@yandex.ru

The article discusses the thermal state of the motor spindle, a promising electromechanical drive main spindle
machining centers. MSH, considered in the article, is a spindle head with built-in adjustable electric motor whose rotor is
mounted on the spindle. The design of a prototype. Are the specifications of MSH. The sources of heat in the MSH. The
dependencies of the changes in the electrical, magnetic, and mechanical losses, depending on the frequency of rotation of
the spindle. The influence of heat sources on the formation of the temperature field and thermal deformation of the spindle,
depending on the frequency of rotation of the spindle. The results of mathematical modeling of the thermal state of MSH
in relation to the flow of air blown. Shows the values of linear thermal strains MSH for axial ventilation system.

TEXHOT'EHHBIE OITYAPUBAIOIINUE JOBABKH
B TEXHOJIOI'MHA KEPAM3UTOBOI'O I'PABUSA

Huxudoposa .M., Epomacos P.I'.,, Crynko T.B., Bacunisesa M.H., Cumonosa H.C.

OT'AOY BIIO «Cubupckuit penepanbHblil yHUBEPCUTETY,
Kpacnosipck, Poccus (660041, . KpacHosipck, nip. CBoOoaHbIH, 79), e-mail: kmp198@inbox.ru
OI'BOY BIIO «KpacHosipckuil rocynapCTBEHHBIH arpapHbLil yHUBEPCUTETY,
Kpacnosipck, Poccus (660049, . KpacHosipck, np. Mupa, 90), e-mail: e-mail: info@kgau.ru

AHaJnn3 IMEFOIIErocsi OTeYeCTBEHHOTO OIBITA MPOU3BOJICTBA KEPAM3HUTOBOTO IPaBHUsl CBUICTEIBECTBYET O BO3MOKHO-
CTH M3MEHEeHHsl CBOMCTB 3allOJIHUTENS B IIMPOKUX MpefieNiaX 3a CUeT ONMyAPUBAHHUs TPaHyJIMPOBAaHHOrO Hoiyhadpukara
OTHEYTOPHBIMU MOPOIIKAMH, BBOIUMBIMHE BO BPAIIAIOIIHECS IIE€YX HETIOCPEICTBEHHO Mepejl 30HO! BCITyYMBaHUS. YCTaHOB-
JICHO, YTO M3BECTHSIKOBAsI MyKa, KOJIOIITHUKOBAS TbUTh M «XBOCTBDY O0OTAIICHHS JKEIE3HBIX PY/] YIOBICTBOPSIIOT TEXHHYE-
CKHM TpeOOBaHWSM K OITYJJpHBAIOIINM J00aBkaM. B 0CHOBY BBIOOpA OITYIPHBAIONIHX JT00ABOK ITOJIOKEHO MPEIITOI0KECHUE
0 MOBBIIICHHU OTHEYTTOPHOCTH TIOBEPXHOCTHBIX CJIOEB IPAHYJI, OMY/APSHHBIX OTHEYIIOPHBIM IOPOIIKOM, a TAK)KE BBITTOIHEH-
HBIE PAacYeThl KPUBBIX TUIABKOCTH CHCTEMBI «TITHA — OMyAPHBATEINby. ccnenoBanus MpoBeAEHbI Ha IIMXTE COCTaBa, Macc.
%: mmHa 95; KOMOIIHUKOBAsI MbUTH - 1,5; Topd - 3,5. BeisiBien HanOombImit 3 (EKT MOBBIIICHNS TEMITEPaTyPhI IUTaBICHHUS
Ha TIOBEPXHOCTH TPaHyII [PH OIYAPHBAHIA H3BECTHIKOBOW MYyKOI. BBIOpaHHbIE OITyIpHBaroIe KOMITIOHEHTBI IPUBOIIST K
HOHIDKEHHIO TIOTHOCTH Ha 40—60 Kr/M3 M K HE3HAYUTETLHOMY TTOBBIIICHHIO TeMIIepaTyphbl OOKHra.

MAN-MADE DUSTING ADDITIVES TECHNOLOGY CLAY GRAVEL
Nikiforova E.M., Eromasov R.G., Stupko T.V., Vasileva M.N., Simonova N.S.

Siberian Federal University, Krasnoyarsk, Russia (660041, Krasnoyarsk, Svobodny Prospect, 79),
e-mail: kmp198@inbox.ru
Krasnoyarsk State Agricultural University, Krasnoyarsk, Russia (660049, Krasnoyarsk, Mira Prospect, 90),
e-mail: e-mail: info@kgau.ru

Analysis of existing domestic production experience clay gravel indicates the possibility of changing the properties
of the filler in a wide range due to dusting granular semi-finished product refractory powders introduced into the rotary kiln
area directly in front of swelling. Found that the limestone flour, flue dust, and “tails” of the enrichment of iron ore conform
to the dusting additives. The basis of selection is dusted additives on the assumption that increased fire resistance of the
surface layers of granules dusting additive refractory powder, and made calculations of the melting curves of the clay-dusting
additive. Investigations were carried out on the batch composition, mass. %: clay-95; flue dust-1,5; peat-3,5. Revealed the
greatest effect of increasing the melting temperature on the surface of the pellets at the limestone by dusting with flour.
Selected components dusting lead to lower density of 40-60 kg/m3 and a slight increase in sintering temperature.
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HNCIHOJIB30BAHUE ®TOPCOAEPKAIINX MUHEPAJIU3ATOPOB
B CWJIMKATHBIX CUCTEMAX

Huxudoposa I.M., Epomacos P.I., Ctrynko T.B., PaeBa O.B., Illecraxos H.51.

OTAOY BIIO «Cubupckuii penepanbHblil yHUBEPCUTET,
Kpacnosipck, Pocenst (660041, 1. KpacHosipek, ip. CBoGoaHbIH, 79), e-mail: kmp198@inbox.ru
OI'bOY BIIO «KpacHosipckuii rocyJapCTBEHHBII arpapHblii YHUBEPCUTETY,
Kpacnosipck, Poccusn(660049, . KpacHosipek, ip. Mupa, 90), e-mail: info@kgau.ru

D¢ HeKTHBHOCT HUCIIOIB30BaHMs (TOpPA B CHIIMKATHBIX CHCTEMAaxX OINPEACNSETCs] CYIIECTBEHHBIM H3MEHEHHEM
KPHCTAIUTH3AIHOHHBIX CTPYKTYp TP TePMHUUIECKOi 00paboTKe KepaMHIEeCKUX MaTepHaIoB. YCTAaHOBICHO, UYTO 100aB-
Ka K KaOJIMHYy (hTOPCOAEPIKAIINX MUHEPAIIN3aTOPOB C IMHAMHUUECKOH BSI3KOCThIO B MHTepBaje ookura h= (0,6-6) [Taxc
MIPUBOJHT K YCKOPEHHOMY (ha3000pa30BaHMUIO B MPOAYKTAX OOKHTra. XapaKTEePHBIM SBISETCS TOT (PaKT, 4To T0OABKH
NaF u CaF2 B3anMoneicTBYIOT ¢ KAOJIMHUTOM U MPOAYKTAMHU €r0 Pas3IoKeHHs 10 TEMIIepaTypbl MAKCHMAaIbHOTO 3K30-
TepMIuecKoro 3 dexTa, 06pas3ys TBepIbIe pacTBOPHI ¢ OKCHIAMH amoMuHUS U kpeMHUs pu 900 °C u 9BTeKTHUECKIE
pacIuIaBbl APYT C IPYrOM HJIM ¢ KOMIOHEHTaMH INUXTHL. [10 OTHOIIGHMIO K THAPOCIIOINCTO-MOHTMOPHIUIOHUTOBON
IIMHE YCTAHOBJICHO 3HAUUTENFHOE CHIDKeHHE Temreparypsl auccorpanuy CaCO3 B mMpHUCyTCTBHM MHHEpaIH3aTopa
NaF u caBur 30HbI ekapOOHU3AIMH B 007aCTh OOJIee HU3KUX TEMITEpaTyp.

THE USE OF FLUORINATED MINERALIZER IN SILICATE SYSTEMS
Eromasov R.G., Nikiforova E.M., Stupko T.V., Raeva O.V., Shestakov L.Y.

Siberian Federal University, Krasnoyarsk, Russia (660041, Krasnoyarsk, Svobodny Prospect, 79),
e-mail: kmp198@inbox.ru
Krasnoyarsk State Agricultural University, Krasnoyarsk, Russia (660049, Krasnoyarsk, Mira Prospect, 90),
e-mail: info@kgau.ru

Effective use of fluoride in silicate systems determined a significant change in the structure of the crystallization heat
treatment of ceramic materials. Found that the addition of fluoride to the kaolin mineralizing with dynamic viscosity in the
range of firing h = (0,6-6) Pa x s results in the acceleration phase formation in the products of burning. A characteristic feature
is the fact that the addition of NaF and CaF?2 interact with kaolinite and its degradation products to a temperature maximum
exotherm to form solid solutions with the oxides of aluminum and silicon at 900 °C and the eutectic melt with each other
or with the components of the charge. In relation to hydromica montmorillonite clay found a significant reduction in the
dissociation temperature of CaCO3 in the presence of NaF and mineralizer shift decarbonization zone to lower temperatures.

PACIIMPEHUE BA3bI KOPPEKTUPYIOIUX OPTAHO-MUHEPAJIBHBIX TOBABOK
B TEXHOJIOI'MHA KEPAM3UTOBOI'O I'PABUSA

Huxudoposa I.M., Epomacos P.I., Ctynko T.B., CumonoBa H.C., BacuaseBa M.H.

OT'AOY BIIO «Cubupckuii penepanbHblil yHUBEPCUTET,
Kpacuosipck, Poccus (660041, . KpacHosipck, nip. CBoOoaHbIH, 79), e-mail: kmp198@inbox.ru
OI'BOY BIIO «KpacHosipckuil rocynapCTBEHHBIN arpapHbIi yHUBEPCUTETY,
Kpacuosipck, Poccus (660049, 1. KpacHosipck, np. Mupa, 90), e-mail: info@kgau.ru

ITpoM3BOACTBO JIEFKMX KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB BHICOKOTO Ka4eCTBa TPeOyeT CO3/1aHHs BHICOKOIIPOYHOTO
1 B TO K€ BpeMs JIETKOTO 3aroNHuTeNs. BrisiBieHa () (eKTHBHOCTE MCIIONB30BAaHMS B KaUeCTBE OPraHO-MHHEpailb-
HBIX 100aBOK CHHTETHYESCKUX KUPO3aMEHHUTeNel, 00pasyouX 3HaUYUTeIbHbIe 00bEMbI CTOUHBIX BOJ, COIEPIKAIIUX
JKHPHBIE KUCJIOTHI U MIX COJIH, CIIMPTHI, albICTHABl M IPYTHe KUCIOPOICOAEepIKaIie OpraHndeckrue coequuenus. Vc-
CIIEZIOBAHBI CyXHe MPOJYKTHI B BUJIE IINIAMOB CTaHIMM HEHTpaIM3allui U aKTHBHOTO MJa OMOJIOIMYECKHX OYHCTHBIX
coopyeHuH. VicrouHnKkamMu ra3000pa30BaHus IIPH UCHOJIB30BAaHNH UCCIICIOBAaHHBIX OTXOJ0B B Ka9e€CTBE BCIIYUNBAIO-
el 1o0aBKU KepaM3UTOBBIX IPAHYIT ABIISAIOTCS MPAKTUYECKH BCE MUHEPAIIOTHYECKUE COCTABISIONINE OTX0AA. YeTa-
HOBJICHO, YTO JJ0OaBKa IIIaMa CTaHI[MN HEWTpanu3aluy IPHBOAUT K CYIIECTBEHHOMY BO3pacTaHHIO Kod(duimenTta
BCITy4YHMBaHUs IPU ONTUMAJBHBIX TeMmImeparypax ooxkura ¢ 4,1 no 4,8-5,4. IIpu 3ToM 3¢)(eKTUBHOCTD NEHCTBUS 10~
0aBKH IIPOSIBIISIETCS B IIMPOKOM JHAIa30HE €ro KOJIMYeCTBEHHOTO Henob3oBanus (1-3 Macc. % Ha cyXoe BEIIecTBO).

EXPANDING THE BASE OF CORRECTING ORGANO-MINERAL SUPPLEMENTS
IN THE TECHNOLOGY OF CLAY GRAVEL

Nikiforova E.M., Eromasov R.G., Stupko T.V., Simonova N.S., Vasileva M.N.
Siberian Federal University, Krasnoyarsk, Russia (660041, Krasnoyarsk, Svobodny Prospect, 79),
e-mail: kmp198@inbox.ru
Krasnoyarsk State Agricultural University, Krasnoyarsk, Russia (660049, Krasnoyarsk, Mira Prospect, 90),

e-mail: info@kgau.ru

Production of lightweight structural materials of high quality requires a high-strength and at the same time lightweight
aggregate. The effective use as organo-mineral supplement synthetic fat substitutes, forming large amounts of wastewater
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containing fatty acids and their salts, alcohols, aldehydes and other oxygenated organic compound. Investigated dry foods in the
form of sludge neutralization station and activated sludge biological treatment plants. The sources of gas generation using waste
studied as expansion agent of expanded beads are almost all mineralogical components of the waste. Found that the addition of
the sludge neutralization station leads to a substantial increase in swelling ratio with optimum firing temperatures from 4.1 to
4.8-5.4. The effectiveness of the additive shown in the wide range of its quantitative Frequency (1-3 wt.% on dry substance).

O HEKOTOPBIX VIVUIIEHUAX CUCTEMBI OBMEHA TAHHBIMHA
Huxonos A.U., Ctpokos B.O., MbIeHKkoB A.A.

®I'BOY BIIO «Camapckuii rocy1apCTBEHHbIN TEXHUUECKUH YHUBEPCUTETY,
Camapa, Poccust (443100, r. Camapa, «CamI ' TV», yn. Monogorsapaeiickas, 244)

C pocToM KONMUECTBa MOIb30BaTeNeil cCuCTeMbl 0OMEHa JaHHBIMH BO3HUKAET MPOOIeMa yBEeNNUeHUsST Harpy3Ku
Ha JIaHHYIO cUcTeMy. B HacTosimieit paboTte nmpeyiaraeTcst HECKOJIBKO ATAIloB IEPECTPOHKH CHCTEMbI OOMEHa JJaHHBIMU
C LENBIO YITyUIICHUsS] PON3BOAUTENFHOCTH M YMEHBIIEHUs] Harpy3ku. st paboTsl ¢ ylaleHHBIMH JAAHHBIMH 371€Ch
PEKOMEH/IOBAaHO BBEJICHUE JOTIOJHUTEIBHOIO KaHaia HHPOPMAIOHHON 00paboTKy, a Takke paszieieHue QyHKIUH
MEKIy 3TUMH KaHanaMu. B cuTyarum BTOpoit mepecTpoHKH CHCTEMBI MPEIaraeTCsl BhIACICHNE U3 6a3bl JaHHBIX TTOM-
MaTpUIbl JaHHBIX, 00Ia1aroneld MeHbIINM HH(OPMAIMOHHBIM HHTEPECOM, Ha aBTOHOMHBIN WH(OPMAIMOHHBIA HO-
cutenb. TpeThs MepecTpoiika CHCTEMBI 3aKIIIOYAeTCs B PACTIPEAETICHUH HArpy3KH MEXTy ONOKaMH, SIBISTIOIMINMHUCS
KOIHMSIMH MCXOJTHOH CHCTeMbI 0OMeHa JIaHHBIMH, ¥ BBEJICHHH yCTPONCTBA ITOJKIIIOYECHHS XOCTOB, KOTOPOE pearupyer
Ha n3MeHeHne HHPOPMAMOHHOH Harpy3ku Ha JanHyio CO/l myTeM cOOTBETCTBYIOMIETO X COCTABA.

ABOUT SEVERAL IMPROVEMENTS OF DATA EXCHANGE SYSTEM
Nikonov A.L., Strokov V.0O., Myshenkov A.A.

Samara state technical university, Samara, Russia (443100, Samara, Molodogvardeyskaya st., 244)

Growth of data exchange system user number is a cause of load increase. In this job several phases of data
exchange system restructuring are proposed. Their purpose is performance improvement and load decrease. Additional
channel of information processing and function separation between those channels are recommended for work with
remote data. In the second phase of system restructuring is detaching data sub matrix with less interest in information
from database to autonomic drive. The third restructuring is load sharing between units which are the same with source
data exchange system. And creating load balancer, which responds on load change on system.

OB OJIHOM HOJXO/IE K CO3TAHUAIO KOMIIJIEKCHOM MOJEJH IMTOJIb3OBATEJISA
IMEPCOHAJIBHOI'O KOMIIBIOTEPA B PAMKAX CUCTEMBI KOHTPOJISA
N YIHPABJIEHUSA JEATEJIBHOCTBIO IT-KOMITAHUN

Hwuxonos B.C.

®I'BOY BIIO «IlepMckuii rocynapcTBEHHbIM HAIIMOHAIBHO-UCCIIEI0BATEIILCKUI YHUBEPCUTETY,
ITepms, Poccus (614990, 1. [lepmb, yi. Bykupesa, 15), e-mail: Comrade. NF@gmail.com

B cratbe mpennaraercs MOAXOA K CO3AAHMIO KOMIUIEKCHOW MOIENH IONB30BaTelNsl MEPCOHATBHOTO KOMIBIOTEPA,
OCHOBAHHOI Ha COBOKYITHOCTH Pa3JINYHBIX 0COOCHHOCTEH 1moBeieHus. Oncanbl 00IIe MPUHIMIEI PAaOOThI pa3padaTkl-
BAaeMOM CUCTEMbl KOHTPOJISI M YIIPABJIECHUS AEATENbHOCTbIO IT-koMIIaHUi HA OCHOBE KOMIUIEKCHBIX MOJIENIEH COTPYIHU-
KOB. YKa3aHO MECTO MOJIEJIM B paMKax JaHHOH cucTeMbl. [1onpoOHO omuckBaeTCst MOJIENb: €e COCTaBIISIOIIE U hopMar
MIpeJCTaBNeHNUs] JaHHBIX B Hel. [Ipennaraemplii moaxox MO3BONMSET OOBEANHUTE B ceOe sl BaKHBIX OHOMETPUUECKUX
XapaKTEPUCTUK, KOTOPbIE OTPAXKAIOT I0BEACHUE I10JIb30BATEIs] 33 [IEPCOHAIBHBIM KOMIIBIOTEPOM: KJIaBUATYPHBI IIOUEPK,
XapakTep paboThl C MAHUITYIIITOPOM «MBIIIbY, CETeBast aKTHBHOCTh, aKTHBHOCTh B PaMKaxX OTEPallHOHHOH CHCTeMbL. B
LIEJIOM, MOJIE/Ib OIUCBIBACT MOJIb30BATEIIS C Pa3/IMUHbIX TOYEK 3PCHUS U 3aTparuBacT pa3aMyHble CTOPOHBI €0 B3aUMO-
JEeHCTBHS C KOMITBIOTEPOM. PazpaboTaHHass MOZIEb TO3BONSAET JOCTHYD CYIIECTBEHHBIX PE3YIbTaTOB PH €€ HCIIOIb30Ba-
HUH, 9TO HOATBEPIKIACTCs PEe3yIbTaTaMHt, IPEACTABICHHEIMY B paHee OyOJIMKOBaHHBIX paboTax aBropa.

AN APPROACH TO THE CREATION OF A COMPLEX MODEL OF THE PERSONAL
COMPUTER USER IN THE CONTROL AND MANAGEMENT SYSTEM FOR IT-COMPANIES

Nikonov V.S.

Perm State National Research University, Perm, Russia (614990, Perm, Bukireva str., 15),
e-mail: Comrade. NF@gmail.com

The article offers an approach to the creation of a complex model of the PC user, based on the aggregation of
various features of user’s behavior. The general principles of control and management system for IT-companies based
on complex employees models are described. Model’s place within this system is specified. Components of the model
and the it’s data presentation format are described in details. The proposed approach allows to combine a number of
important biometrics which reflect the user’s behavior over a PC, such as keystroke dynamics, the nature of interaction
with «mouse» manipulator, user’s network activity, user’s activity whitin the operating system. In general this model
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describes the user from different points of view and address the different aspects of his interaction with the PC. Model
allows to achieve significant results. It is confirmed by the results presented in previously published articles.

O®OPMHUPOBATEJIb TAPMOHHWYECKUX 1 UMITYJIbCHBIX CUTHAJIOB
C ®A30BbIM CYUTBIBAHUEM

Hukxonona I'.B.

I'OY BIIO «Omckuii rocyjapcTBEHHbLI TEXHUUECKUH YHUBEPCUTETY,
Owmck, Poceust (644050, . Omck, ip. Mupa, 11), e-mail: ngvlad@mail.ru

Ornmican crioco6 TOCTPOSHHsT YCTPOHCTB, GOPMUPYIONINX B IHANa30HE YaCTOT MMITYJIbCHBIC M TAPMOHUYECKNE CHTHAIIBI
C peryiampyeMbIMu Tapamerpamu. [IprvereHne npr popMUpOBAHNH BBIXOIHOTO CHIHAIA OTHOCHUTEIBFHOTO METO/IA YCTaHOBKHI
AMIUTUTY/IBI TIPU CHIDKEHHUH OBICTPONEHCTBHS TIO3BOJISIET M30ABUTHCS OT COCTABJISIOIINX TTOrPELIHOCTH U3-32 HEpaBHOMEp-
HOCTH aMIUTHTY/THO-9aCTOTHOH XapaKTepPUCTHKH, PACCOITIACOBAHIS B BEIXOHOM y3iie. B 9ToM citytae BBIXOMHOIT CHTHAI U €T0
HOMHHAJIbHBIN YPOBEHb JIOJDKHBI H3MEPSTHCS B OHOH IIOCKOCTU CEUEHHs BBIXOIHOTO y371a. OLeHKa aMILTUTYIHO-4aCTOTHOM
XapaKTEPUCTHKH B COBPEMEHHBIX MOCTOBBIX CMECHTEIISIX TOKA3IBACT, UTO JIFOOO0H CMECHTETh MOXKHO IIPHBECTH K SKBUBAJICHT-
HOU offHOZMO/THOM cxeMe. [TpoBe/ieHa olieHKa BITHSHIS TTapaMeTPOB JIEMEHTOB CMECUTEISI HA TOYHOCTh CTPOOOCKOINYECKOTO
YCTpOICTBa BRIOOPKH XpaHeHws1. FIHTerpanbsHas cxeMa CMECHTEIIS TI03BOIISIET TTOTHOCTHIO 3apsTATh HAKOMNTEIBHBIA KOH/ICH-
caTop, Tak Kak MOCTOSIHHASI BPEMEHH 3apsi/ia MHOTO MEHBIIIE [UTMTEILHOCTH UMITYJILCOB BBIOOPKH. PaccMoTpeHo BimsiHuE yC-
JIOBHI pabOTHI M S7IEMEHTOB CMECHUTEIISI Ha ero mapaMeTpsl. [Ipemwioxken opmMupoBaTeslb FapMOHIMYIECKHX U IMITYJILCHBIX CUT-
HAJIOB C IPUMEHEHHUEM CTPOOOCKOITMYECKOTO YCTPOHCTBA BEIOOPKH XPAHEHHSI, PEATTM3YIOIIHiT crioco0 (ha30BOro CUMTHIBAHHS.

GENERATOR OF HARMONIC AND PULSE SIGNALS WITH PHASE READOUT
Nikonova G.V.

Omsk State Technical University,
Omsk, Russia (644119, Omsk, Prospekt Mira, 11), e-mail: ngvlad@mail.ru

A method for building devices that generate pulse and harmonic signals with controlled parameters within certain
frequency span. Utilization of relative method of amplitude adjustment with lower performance in generation of output
signal allows to discard error fractions from amplitude-frequency characteristic ripple and output unit mismatch. In this
case output signal and its nominal level should be measured within one sectional plane of output unit. Amplitude-frequency
error estimate in modern bridge mixers shows that any mixer can be reduced to equivalent one-diod circuit. The impact
of the parameters of mixer components on stroboscopic sample-and-hold circuit sensibility is appraised. Mixer integrated
circuit allows the reservoir capacitor to be fully charged because electric charge time constant is less than duration of select
pulse. The impact of work conditions and mixer components on mixer parameters is appraised. Suggested generator of
harmonic and pulse signals is based on stroboscopic sample-and-hold circuit and fulfils phase readout.

BJIUMSAHUE PACCESSHUSA PASMEPOB JIOITATOK KOMITPECCOPA
HA PACCEAHUE COBCTBEHHOUN YACTOTbI U3I'NBHBIX KOJIEBAHUU

Huxamkun MLILL., Boponos JI.B., CemenoBa U.B., boioros B.I1., To1oBkun A.FO.

ITOY BIIO «IlepMckuii HalIMOHAIBHBIN HCCIIEI0BATEIBCKIN TOMTEXHUIECKUI YHUBEPCUTETY,
Ilepms, Poccns. (614000, t. [Tepmb, Komcomonbekuii nip-t, 29), e-mail: nikhamkin@mail.ru

Ornricanbl METOJMKA M PE3YIIBTaThl PACYETHOTO M IKCIIEPHMEHTAIBHOTO UCCIIEIOBAHNS PACCESTHIS COOCTBEHHON YaCTOTHI
M3rHOHBIX KOJIEOAHMH JIONATOK KOMIIPECCOpa BCIIEICTBHE PACCESIHUS pa3MepoB MX HpodmibHON yacty. [IpoeneH crartnctu-
YECKMii aHaIM3 Pe3ysIBTaToB OLU(POBKH NAPTUH JIOIATOK, ONPEIENICHbI XapAKTEPUCTHKH PACCESTHUS Pa3MepPOB IPOQHIBHOM
yactu. Paspaborana MeTo/MKa M IPOBEICHO CTATHCTHYECKOE MOJICITMPOBAHUE PACCESHISI COOCTBEHHBIX YacTOT BCIICICTBUE
OTKJIOHEHHSI Pa3MepoB OT HoMuHaja. Pa3paboTana MeToMKa 1 POBEAEHO SKCIEPUMEHTAIBHOE UCCIEI0BAHNE COOCTBEHHBIX
YacTOT IAPTHH JIONIATOK METOZOM CKaHMPYIOLIeH Jta3epHoi BuOpomerpun. Onpe/eneHbl CTaTHCTHIECKHE XapaKTepUCTHKN
paccesiHus, BBIIOIHEHA BepU(UKALS PACYCTHON METOIMKH. YCTaHOBJICHO, YTO 3aBUCHMOCTb XapaKTePUCTUK PACCESHUS CO0-
CTBEHHOH YaCTOTBI M3TMOHBIX KOJIEOAHHI OT JOIyCKa Ha pa3Mepbl NPO(MIIBHON YacTH JIONATKH - JIMHEeiHas. Pa3spaboranHas
pacyeTHast METOIMKA U TIOMyYEHHBIE PE3YIIbTaThl MOTYT ObITh HCHOIB30BAHbI IPH OOOCHOBAHHH JIOITYCKOB HA OTKJIOHEHHE OT
HOMHHAJIa Pa3MepOB NMPOQUIIEHOI YaCTH JIOIATOK C TOUKH 3PEHHS OTCTPOUKH OT PE30HAHCHBIX PEXKIMOB.

INFLUENCE OF COMPRESSOR BLADE DIMENSIONS SCATTER
ON DISPERSION OF BENDING VIBRATION NATURAL FREQUENCY

Nikhamkin M.S., Voronov L.V., Semenova L.V., Bolotov B.P., Golovkin A.Y.

Perm National Research Polytechnic University, Perm, Russia(61400, Perm, Komsomolsky Av., 29),
e-mail: nikhamkin@mail.ru

Itis described the calculation and experimental research of compressor blade bending vibration natural frequency dispersion
due to blade dimensions scatter. Statistical analysis of sizes measurement results of a set of real blades is executed. Dimensions
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scatter characteristics of blades airfoil part are found. The calculation technique is developed for Monte-Carlo modeling of
blade bending natural frequency dispersion. The experimental technique is developed to measure blade natural frequencies
using scanning laser vibrometry. Experimental research of bending natural frequencies for the set of blades is made. Statistical
characteristics of frequencies dispersion are found. Verification of Monte-Carlo modeling technique is carried out. It is found
that natural frequency dispersion characteristics dependency on blade dimensions scatter limit is linear. Developed calculation
technique and results may be used to reasoning of size scattering limits from the point of view resonance vibrations excluding.

OIEHKA CHUKEHMSA YCTAJTOCTHOM IMMPOYHOCTH JIOMTATOK
KOMITPECCOPA ITPH NIOBPEKIEHUU IIOCTOPOHHUMMU INPEIMETAMUA

Huxamxun ML.II., TumonoBa B.M., Xamuayaauna A.K.

T'OV BIIO «IlepMckwii HaIMOHATBHBIN UCCIEAOBATEIBCKUN TTOMUTEXHIUECKUN YHUBEPCUTETY,
IMepms, Poccust. (614000, ITepmb, Komcomonbekuii np-t, 29), e-mail: nikhamkin@mail.ru

Pa3paborana MeToaHKa, KOTOpast MO3BOJSAET OLEHUTH CHIKEHHE YCTAIOCTHOM MPOYHOCTH JIOTIATOK KOMIIPECCopa aBH-
AIVOHHOTO JIBUTATEIs! MPH TOBPEKICHUH TOCTOPOHHNMH IPEAMETaMH 0e3 IPOBEACHUS TPYJOEMKHX YCTAIOCTHBIX UCIIbI-
TaHWI HAaTYPHBIX JIOTIATOK C KOHIIEHTpaTopaMi. MeTo/ika OCHOBAaHA Ha MCTIONB30BaHIH MPEACTAaBICHHS 00 3((PEeKTHBHOM
Kod(PUIIEHTe KOHIIEHTPAIIMN HANPSHKCHUH OT MOBPEXKICHHS KaK (DYHKIMH TEOPETHIECKOro Kod(puImeHTa KOHIIEHTpa-
1M, omnpezensemMoro Gopmoii n pasMepamMi SKCILTYaTallHOHHOTO MOBPEXICHHUS, M KO3 (HUIIEHTa TyBCTBUTEIHOCTH K
KOHIIEHTpAIMH HaIPSDKEHNH, 3aBUCSIIEro OT MaTepyalia, TepMooOpabOTKH, apaMeTPOB COCTOSHUS IIOBEPXHOCTHOTO CJIOSL.
KoadduipenT qyBCTBUTENBHOCTH K KOHIIEHTPAIMH HANIPSDKEHNH OMpPeIeNsAeTcs! MyTeM CTaHIapTHBIX YCTaJOCTHBIX UCIIBI-
TaHWH [WIMHIPHYSCKUX 00pa3IoB C KOJBIEBBIM Haape3oM. [IpoBeneHo pacueTHoe MccieioBaHNe MOJeH HaNpsDKEHNH 1
TEOPETHIECKHX KOA(D(PUIIMEHTOB KOHLIEHTPAIINN HAMPSLHKEHHH B TaKUX oOpasnax. [lomyueHa 3aBUCHMOCTD TEOPETHIECKOTO
Kod(UIIeHTa KOHIICHTPAIlMHY HAIIPSDKEHNH B 00paslie OT paJiiyca B BEPIIMHE Hape3a-KOHIIEHTPaTopa.

FATIGUE STRENGTH LOSS ESTIMATION OF COMPRESSOR BLADES
UNDER FOREIGN OBJECT DAMAGE

Nikhamkin M.S., Limonova V.M., Hamidulina A.K.

Perm National Research Polytechnic University, Perm, Russia(61400, Perm, Komsomolsky ave., 29),
e-mail: nikhamkin@mail.ru

A technique is developed to estimate fatigue strength loss of aircraft engine compressor blades under foreign object damage.
The technique gives an ability to get the fatigue strength estimation without laborious fatigue tests of real blades. The technique is
based on representation of effective stress concentration as the function of geometry stress concentration factor and factor of stress
concentration sensitivity. The geometry stress concen-tration factor is determined by blade damage shape and sizes. The stress
concentration sensitivity factor is de-termined by material, heat treatment, surface layer characteristics. The stress concentration
sensitivity factor may be experimentally found as result of routine fatigue tests of cy-lindrical shape specimens. The specimen has
an annular notch as stress concentrator. Numerical analyses of stress field in the specimen and geometry stress concentration factor
is carried out. It is found a dependence of geometry stress concentration factor in the specimen on radius of vertex of the notch.

NH®OPMAIIMOHHBIE TEXHOJIOI'MX B TIPO®ECCUOHAJBHOM OBPA3OBAHUUN
Hogroponosa H.I'., Uyoapkosa E.B.

OI'AOY BIIO «Poccuiickuil rocyaapcTBEHHbIH MpodheCcCHOHaIBHO-IIE[arOrn4eCKU YHUBEPCUTETY,
Exarepun0ypr, Poccus (620012, r. ExarepunOypr, yn. MammuoctpouTtenei, 11)

B mH(opMaIoHHO HACKIIIEHHOM MHPE CHCTeMa 00pa3oBaHusI IOJDKHA (DOPMUPOBATH TAKHE HOBBIC Ka4eCTBA BBITYCKHIKA,
KaK KOMITETeHTHOCTb, HHUIMATHBHOCTb, THHOBALMOHHOCTh, MOOMIIBHOCT, THOKOCTb, TMHAMH3M U KOHCTPYKTUBHOCTB. [Ipero-
JIaBaTeITI0 HEOOXOIMMO 3aHHTEPECOBATh CTYACHTa B 3((hEKTHBHOM HCIIONE30BAHNN  MH(OPMAIMOHHBIX TEXHOJIOTHIA, TTOKA3aTh
HACKOJIbKO PACILIMPSITCS TOPH30HTBI 3HAHHH CTY/IEHTA, BHIPACTET €r0 CAMOOLICHKA, YBEIIMUHUTCS €10 MPO(ECCHOHANBHBIH TTOTeH-
1mait. CoBpeMeHHbIE HHCTPYMEHTAIBHBIE CPEZICTBA OTKPBIBAIOT IIMPOKUE MEPCIIEKTHBEI TS BU3yaM3alii 1 HHTEPAKTUBHOCTH
yudeOHoro nporiecca. [TpumeneHne rpaguueckix 0ObEKTOB B y4eOHBIX KOMITBIOTEPHBIX CHCTEMaX TO3BOJISET HE TOJIBKO yBEIH-
YUTH CKOPOCTH TIepe/Iadr HHPOPMAIH 00ydaeMOMY 1 TIOBBICHTH YPOBEHB €€ MOHNMAHIs, HO U CIOCOOCTBYET Pa3BHTHIO TAKHX
BaKHBIX JUTSl CIELMAIMCTA JIO0O0H OTPACIIM Ka4eCTB, KaK HHTYHIIHS, IPO(ECCHOHAIBHOE Yy The, 00Pa3HOE MbIIILICHHUE.

INFORMATION TECHNOLOGIES IN PROFESSIONAL EDUCATION

Novgorodova N.G., Churbakova E.V.

Federal, State independent education provider of the higher professional education «Russian State Vocational
Pedagogical University», 620012, Ekaterinburg, Mashinostroiteley str., 11, e-mail: dits49@gmail.com

In the world sated with information educational system should form such new streaks of graduating students as competence,
initiativity, innovativeness, mobility, flexibility, activity and constructability. Teacher should awake students’ interest in the sphere
of effective usage of information technologies and show them how their knowledge will become wider, their self-appraisal
will increase, their professional potential will become higher. Modern tools open up broad prospects for visualization and for
interactivity of the educational process. The use of graphical objects in educational computer systems allows not only to increase
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the speed of information transfer, the pupil and raise the level of its understanding, but also contributes to the development of
such important for professionals in any industry qualities of intuition, professional flair, creative thinking.

BJIUSIHUE SJIEKTPOBUBPAIIMOHHOI'O MTOJISI HA TEIIJIOMPOBOJHOCTD
KJIEEBBIX ITPOCJIOEK B COEJJMHEHUSAX HA KJIEAX

HosBuxkos A.Il., ITonos B.M., Konaparenko U.1O.

OI'BOY BIIO «BopoHexckas rocy1apCcTBEHHAs JIECOTEXHUYECKAs aKaJeMUsD,
yi. Tumupsizesa, 8, . Boponex, 394087, Poccus, e-mail: etgvglta@mail.ru

Hccnenoano BiIusiHME KOMOMHUPOBAHHOTO, AJIEKTPOBHOPAIIIOHHOTO OIS HA Mpoliece GOpMHUPOBAHMS U3 YaCTHI]
METAUTNYECKOTO HATTOJIHUTEJIS LIEIIOYEYHbBIX CTPYKTYP B KJIEEBBIX IPOCIIOHKAX COCIMHEHUI Ha HATTOJTHEHHBIX KJIESX B He-
OTBEPKICHHOM COCTOSIHMH. [ToKa3aHo, 4TO MPH BO3/ICHCTBIN HA HEOTBEPIKICHHYIO KIJIEEBYIO ITPOCIONHKY AEKTPOBHOpa-
LIMOHHBIM TIOJIEM 3a cYeT 00pa30BaHMS LETOYEK U3 YACTHUIL HATTONHUTENS MOBBIIIACTCS TEIIOMPOBOAHOCTD MPOCIONKH.
[oBblmIeHHE HAMPSHKEHHOCTH JIEKTPUYECKOTO TT0JIs1, YaCTOThI MEXaHMYECKHX KOoJIeOaHHH, KOHIEHTPAINH HATlOJIHUTE-
J ¥ €r0 JUCTIEPCHOCTH MPHBOIHUT K POCTY MPHUBEICHHOMN TEIUIONPOBOJHOCTH KJICEBBIX MPOCIOCK. 32 CYET MOBBIILICHUS
MAacChl OT/IETBHBIX YaCTHIl HAITOJIHHUTENS PACTEeT CHJIa UX B3aUMOJCHCTBUS O[] BIMSIHUEM SJIEKTPHYECKOTO MOJIs, Y4TO
TIPUBOIUT K YBEJITHYCHHUIO TETUIONPOBOIHOCTH HAMOIHEHHOI KIIeeBOH IPOCoiiku. BosielicTBHE SIIEKTPOBHOPAIHOHHBIM
THOJIEM Ha KJICEBBIC MPOCIIONKH U3 JIUCIIEPCHOHANIONHEHHBIX KJIEEB TAKKe MOBBIIIACT MPOYHOCTh KIEEBBIX COSIMHEHUH.
TTpennaraemasi TEXHOJIOTUSI MOKET HAaHTH MPUMEHEHHE B HAYKOEMKHX 00JIACTSIX COBPEMEHHOM TEXHHUKH.

INFLUENCE OF ELECTRIC —-VIBRATION FIELD ON THE THERMAL CONDUCTIVITY
OF GLUE LAYERS IN ADHESIVE JOINT

Novikov A.P., Popov V.M., Kondratenko 1.Y.

FSBEI HPE “Voronezh State Academy of Forestry and Technologies”,
394087, Voronezh, 8, Timiryazeva str., e-mail: etgvglta@mail.ru

The effect of the combined, electric-vibrating field on the formation of the particles of metallic filler of chain structures
in adhesive interlayers of compounds on filled adhesives in the uncured state is examined. It is shown that at influence on the
uncured adhesive layer by electric-vibrating field due to the formation of chains from filler particles the thermal conductivity of
the interlayer increases. Increasing the electric field stress, frequency of mechanical oscillations, the filler concentration and its
dispersion results in increase of given thermal conductivity of adhesive layers. Due to the increased mass of the individual filler
particles their strength under the influence of the interaction of the electric field increases, which leads to an increase in thermal
conductivity of filled adhesive layer. Exposure to by electric-vibrating field of on the adhesive layer of dispersed-filled adhesive
also increases the strength of adhesive joints. The proposed technology can be used in high-tech fields of modern technology.

BJIIMSIHUE TYJIbCUPYIOWEI'O MATHAUTHOI'O ITOJIA
HA TEIVIOITPOBOAHOCTbH JIMCITEPCHOHAITOJTHEHHBIX IIOJIMMEPHBIX MATEPHUAJIOB

HoBuxkos A.IlL., ITonos B.M., Jlymnuxosa E.H.

OI'BOY BIIO «BopoHexckas rocy1apCTBEHHAs JIECOTEXHUYECKAs aKaJAeMUsD,
Boponex, Poccus (394087, . Boponex, yi. Tumupsisesa, 8) e-mail: etgvglta@mail.ru

PaccmarpuBaetcst mpobnema MorydeHHs MOIUMEPHBIX KOMITO3UIIMOHHBIX MAaTepHaliOB MOBBIIICHHOH TEIIONPO-
BoHOCTH. Ipe/iokeH MeTo 1 MOAAM(HUITPOBAHYS IUCIIEPCHOHANIOJIHEHHBIX TOJIMMEPHBIX KOMIIO3UIINIT ITyTEeM BO3JIeH-
CTBHUS Ha HUX ITyITCUPYIONIMM MAarHUTHBIM MOJIEM. DKCIIEPUMEHTATbHBIMU HCCICIOBAHMAMHE TTOKAa3aHO MOBBIIICHNE
k03 (HUIMEHTa TEIUIONPOBOJHOCTH SIOKCUIHOM KOMITO3HIMU C AMCIIEPCHBIMU HAIOJIHUTEISIMH (heppOMarHUTHOM
MPHUPOBI TIPH 00pabOTKe MyAbCUPYIOIIUM MAarHUTHBIM ITIOJIEM HANpPsHKEHHOCTHIO 10 24-104 A/M u mepuomoM uM-
nynabcoB 10 10 . YeTaHOBIICHO BIIMSIHUE MPUPOABI HATTOIHUTEIIS HA TEIIOIPOBOHOCTD 00PA3IioB B OTBEPIKICHHOM
cocrossHud. IlomydyenHsiii 3 PeKT MOBBIIICHUS TEIUIONPOBOAHOCTH KOMITO3UIIHU, 00pabOTaHHOW B ITyIbCHPYIOLIEM
MarHUTHOM II0JIe, OOBSICHSIETCSI 00pa3oBaHKEM OoJiee TNIOTHO YHMAaKOBaHHBIX TEILIONPOBOISIIUX LEIOYEeK U3 YaCTHUI]
HaroJHUTeNs. Hapsmy ¢ TermmonpoBOgHOCTBIO HCCIEA0BANIOCH BINSHUE ITyIECUPYIOIET0 MATHUTHOTO IO Ha MeXa-
HHYECKHE CBOMCTBA 00pabOTaHHBIX MOJIUMEPOB. YCTAHOBIICHO 3HAYNTEILHOE HOBBIIICHUE MUKPOTBEPIOCTH, MOU(H-
LIMPOBAHHOM B IYJIbCUPYIOIIEM MarHUTHOM I10JI€ OTBEPKAEHHOM HAIIOJHEHHOM MOJTUMEPHON KOMITO3UIIMH.

INFLUENCE OF PULSING MAFNETIC FIELD ON THERMAL CONDUCTIVITY
OF DISPERSED FILLED POLIMER MATERIALS

Novikov A.P., Popov V.M., Lushnikova E.N.

FSBEI HPE “Voronezh State Academy of Forestry and Technologies”,
Voronezh, Russia (394087, Voronezh, 8, Timiryazeva str) e-mail: etgvglta@mail.ru

The problem of production of polymer composite materials with increased thermal conductivity is examined. A
method of modifying of dispersed filled polymer compositions by impact on them by pulsed magnetic field is suggested.

HAYYHOE OBO3PEHIVIE Ne 2



84 TECHNICAL SCIENCE

Experimental studies have shown increase in the coefficient of thermal conductivity of epoxy composition with dispersed
fillers of ferromagnetic nature when processing in pulsed magnetic field with the strength up to 24 « 104 A/ m and pulse
period of up to 10 Hz. The influence of nature of the filler on thermal conductivity of the samples in the cured state is
defined. The resultant effect of increasing thermal conductivity of composition treated in pulsating magnetic field is due
to the formation of more closely packed heat-conducting chains of filler particles. Along with the thermal conductivity,
the influence of pulsed magnetic field on the mechanical properties of the treated polymers has been studied. Significant
increase of microhardness of modified in a pulsating magnetic field cured filled composition is defined.

OTOBPAYKEHHUE JIBYMEPHOI1 HEYETKO# ®YHKLIMU KAK CIIOCOB MHUKALIMU
B CUCTEME IACCUBHOM T'IIPOJTIOKALIMU

Homoxonosa H.H., Boponun A.E., Ctopo:xenko /I.B.

®I'BY BIIO «BI'YOC» (Bi1aauBOCTOKCKUI TOCYIapCTBECHHBI YHUBEPCUTET SKOHOMUKH M CEPBHUCA,
Bnanusocrok), Poccus (690014, . Bnanusocrok, yii. Toromns, 41), dimvvsu@rambler.ru

B crarbe npezcTaBieH crocod 0ToOpakeHHsT Ha KOOPIMHATHON TIOCKOCTH PE3YJIBTaToB 00pabOTKU MH(OPMAIUH He-
YeTKOro OOHApYKHUTENs NPH 3aJaHHOH TeOMETPHH TpoLecca. 3a OCHOBY MPHHSATA MHOIOKAHAJIbHAs TTACCHBHAS CUCTEMA C
JpeidyONMMH TPOCTPAHCTBEHHO-PACTIPEIEICHHBIMU MHJIPOAKYCTHYECKUMH H3MEPHTEIbHBIMU IPHOOPAMH HEHAIPABIICHHO-
ro yieficTBrs. [Ipe/uioyeHHbIi paHee HeYeTKHi 0OHAPY KHUTEIb TIPECTABISIET Pe3yJIbTaT OOHAPYIKEHHs B HEUETKOM BUJIE, KaK
crernieHb uetHHOCTH TprcyTeTBUs (CUIT) 006bekTa. CyMMUpYs JaHHBIE ¢ HECKOIBKUX N3MEPUTENBHBIX TIPUOOPOB, BOSMOXKHA
koHneHtparwst CUI1 B HexoTopoit Tokatmy. B craree npeuiaraercst pUMEHHTb JUTs 3a/1a91 TPUAHTyIsiiK (yHKiwro [aycca
C 3a/1aBaCMBIMH MapaMeTpaMH, 3aBUCSIIMMH OT 33/J[AHHOH T'€OMETPUH TPOLIEcca € 3a1aHHON CTENEeHbI0 TOYHOCTH. TakuMm 00-
PasoM, TOKa3aH crocob 0To0pa3uTh HeueTKyro HHpopmanuo rpadudecku. [Ipn nepemeriiennn 00beKTa TeKyIlas Kapra ore-
PpaTHBHOI 0OCTAHOBKU M3MEHSETCS B 3aBUCHMOCTH OT TPACKTOPHH OTHOCUTENIBHO H3MEPUTEBHBIX IPHOOPOB.

TWO-DIMENSIONAL IMAGE OF FUZZY FUNCTIONS AS A WAY
OF DISPLAY IN THE PASSIVE SONAR

Nomokonova N.N., Borodin A.E., Storozhenko D.V.

FGBU VPO VSUES (Vladivostok State University of Economics and Service, Vladivostok) Russia
(690014, Vladivostok, Gogol str., 41)

The article shows how to display the results on a coordinate plane processing fuzzy detector for a given geometry of the
process. The basis adopted a multi-channel system with passive drifting spatially distributed hydro-acoustic instrumentation
non-directional. Previously proposed fuzzy detector is the detection result in a fuzzy form as truth degree of presence ( TGP )
of the object . Summarizing data from multiple instruments , it is possible concentration of TGP in some locations. The paper
proposes to apply to the triangulation problem with Gaussian function definable parameters depending on the geometry of a
given process and a given degree of accuracy. Thus, the display shows how fuzzy information graphically. When an object is
the current operational environment map changes depending on the relative path instrumentation.

PABPABOTKA MATEMATHUYECKOM MOJIEJIA CKOPOCTH ITOJAYM POJTUKA
HNOAIINITHUKA HA COEPOIIVIN®OBAJIBHOM CTAHKE SXK-5A

Hocenko B.A., 3yeB A.B., Mopo3oB A.B.

BomKCKHI TOMUTEXHUIECKUIT HHCTUTYT ((riran) Bomrorpaackoro rocy1apcTBEHHOTO TEXHUUECKOTO YHHUBEP-
curera, Bomkckuii, Poceuns (404121, . Bomkekwuii Bonrorpazckoii 0651, yi. DHrenbcea, 42a), nosenko@volpi.ru

JlaH aHaIHM3 TPaeKTOPUH ABIKCHUS TOPIIOBOII MOBEPXHOCTH POJIMKA B CIIOKHOM ABM)KCHUH MOJAYX TIPH IIUTH-
(oBanuu 310 noBepxHoctH Ha cranke SXK-5A. [ToxyuyeHbl MaTeMaTHUeCKUEe MOJIEIN CKOPOCTH MOAAYH JUIsl JIF0OO0i
TOUKM 00pabaTeiBaeMolf MoBepXHOCTH. [IpuBeneHsl (hOpMyITBI UT pacdeTa CKOPOCTH IMOAAYH POJIHMKA HA ONEpaIin
chepouutndonanus 1t cranka SXK-5A, koraa 3aroToBka yCTaHaBIMBACTCs B CEMapaTope, He NMEIOIIEM CIelHalb-
HOTO TIPUBO/IA, W 3a)KUMAETCS JBYMS AMCKAaMHM, BPAIIAIOIMIMMHUCS B PA3INYHBIE CTOPOHBI OT OTJEIBHBIX ITPHUBOJIOB.
[Toka3aHbl 3aKOHOMEPHOCTH U3MEHEHHS COCTABIIAIONINX CKOPOCTH noziadn. C UCIIONb30BaHHEM TTOTYUEHHBIX (hOpMyIT
paccYuTaHbl CKOPOCTH MO/aY TPEX BUIOB KOHNYECKHX POJIMKOB, TOPIIOBBIE TOBEPXHOCTH KOTOPHIX 00pabaThIBaroOT Ha
cranke SXK-5A Ha OAO «EIIK Bomxkckuii». B kauecTBe nmpumepa Ha piCyHKax IIPHUBEIEHBI pe3ysIbTaThl pacyera 6e3
ydeTra ko3 UIIeHTa MPOCKAIb3bIBAaHNS CKOPOCTEH IMOAad [UIS Pa3IMIHBIX TOUEK TOPIIOBOIT MOBEPXHOCTH POJIHKA.

DEVELOPMENT OF MATHEMATICAL MODEL OF FEED RATE BEARING ROLLER
ON THE SXK-5A GRINDER

Nosenko V.A., Zuev A.V., Morozov A.V.

Volzhsky Polytechnical Institute (branch) Volgograd State Technical University, Volzhsky, Russia
(404121, Volzhsky Volgograd region, street Engels, 42a), nosenko@volpi.ru

The analysis of a trajectory of motion of the base end of the tapered roller in difficult feed rate on finish grinding
on the SXK-5A machine is given. Mathematical models of feed rate for any point of a processed surface of the tapered

SCIENTIFIC REVIEW Ne 2



TEXHUYECKME HAVKI 85

roller are obtained. There are formulas for calculation of feed rate of bearing roller on the operation of sphere grinding
on the SXK-5A when roller is set in a cage which doesn’t have the special drive, and is clamped by two disks rotating
in different sides with individual drives. Regularities of components of feed rate change are shown. With use of the
obtained formulas feed rate of three types of the tapered rollers which base ends grind on the SXK-5A machine on
“EBC Volzhsky” are calculated. Results of calculation are given as an example in figures without coefficient of slippage
of feed rate for various points of a base end of a roller.

CTATUCTUYECKHWI AHAJIN3 KOHIIEHTPAIIAY XJIOPA BBJIN3U 30HBI PE3AHUA
IIPU IINIM®OBAHUU UMITPETHUPOBAHHBIM ABPASUBHBIM UHCTPYMEHTOM

Hocenko B.A., KpyTtukoBa A.A., CunbkoB A.B.

Bomxkckuil nonurexuuueckuil nHCTUTYT (punuan) GI'bOY BIIO «Boarorpajgckuil rocyaapcTBEHHbIIH
TEXHUYECKUI YHUBEpcUTET», Bomkckuid, Poccust (404121, Bomkckul, yi. DHrenbca, 42a),
e-mail: krutikova vpi@mail.ru

IMpoBenen aHanmM3 ra30BO3AYIIHOM CPeIbl B 30HE MUTM(OBAHNS UMIIPETHUPOBAHHBEIM a0pa3UBHBIM HHCTPYMEHTOM.
DKCIepUMEHTHI POBOMIIM HAa TUTAHOBOM ciiiaBe BT6. B kauecTBe nMnpernaropa Croiib30Balli apOMaTHIECKOE XII0PCO-
JieprKaltiee coeqrHeHue. KOoHTponmpoBarch 3Ha9eHNs KOHIIEHTPAIUK XJ10pa (Mr/M3) B 30He pesanust pu padote 6e3 COXK,
BEJIMUMHA CHUMaeMoro npuitycka cocrasisiia 0,5 mm. Tlocne aHanm3a ra30Bo3IyIIHON Cpebl 30HBI Pe3aHusl IPOBEACHA
CTaTHCTHYecKast 00paboTKa JaHHBIX. BBITO MpOBEACHO TpH MapaIeNbHBIX OMbITa. JJaHa OlleHKa OHOPOAHOCTH JUCTIEPCHI
rpymil. Jloka3aHo, YTO MPU Pa3IMYHBIX [IYOMHAX IUTHM(OBAHUS TPYNIIOBBIE JUCIEPCHH MOKHO CUUTATh OJHOPOIHBIMH,
1 BIMSTHUE HapaOOTKH Ha BHYTPHTPYIIIOBBIC JUCTIEPCHH — HE3HAUYMMbIM. [TyOnHa numdoBaHMs OKa3hIBACT CYIIECTBEH-
HOE BIIMSHUE Ha M3MEHEHNE KOHIIGHTPAIMH XJIOpa, O YeM CBHCTEILCTBYET CPaBHEHHE (PAKTOPHBIX M OOIIMX JAUCIEPCH.
Brmstane HapaboTKM Ha CpeTHIE 3HAUSHHs KOHIIEHTPAIMH XJIOpa B TPYMIIax UCCIeI0BAHO METOIOM OTHO(DAKTOPHOTO JIHC-
nepcuoHHoro aHaimmsa. C yBenMyeHneM HapaOOTKH CofiepykaHue XJIopa yBelINuMBaeTcs. B mepBblil epron numdoBaHus
KOHIIEHTpAIHS XJI0pa BOMM3H 30HBI PE3aHHs BO3PACTALT, 3aTEM CTAOMIM3UPYETCS M OCTAeTCsI TOCTOSHHON /10 3aBEPIICHHS
nporecca. C yBennueHreM NTyOHHbI IUTH(OBAHUS B 2 pa3a KOHIIEHTPAIHS XJIopa Bo3pacTaeT B 2,6 pasa.

STATISTICAL ANALYSIS CHLORINE CONCENTRATION NEAR THE ZONE CUTTING
OF GRINDING IMPREGNATED ABRASIVE TOOL

Nosenko V.A., Krutikova A.A., Sinkov A.V.

Volzhsky Polytechnic Institute (branch) of FSBEI HPE “Volgograd State Technical University”, Volzhsky,
Russia (404121, Volzhsky, Engels str. 42a), e-mail: krutikova_vpi@mail.ru

The analysis of the gas-air environment in the grinding zone impregnated with an abrasive tool. Experiments were
performed on the titanium alloy VT6. As impregnator used aromatic chlorine compound. Controlled concentration of
chlorine (mg/m3) in the cutting operation without coolant, the value to shoot an allowance of 0.5 mm. After analyzing
the gas-air environment in the grinding zone, the statistical treatment of the data was carried out. There were three parallel
experiments. Given the estimation of homogeneity of dispersions groups. It is proved that at different depths grinding group
dispersions can be considered homogeneous and influence developments on intragroup dispersions - not significant. Grinding
depth has a significant effect on the change in the concentration of chlorine, as evidenced by the comparison of factor and
total dispersions. Effect of the volume of material removed on the average values of concentration of chlorine in the groups
investigated by a method of the one-factorial dispersive analysis. With the increase of use of chlorine increases. In the first
period of grinding chlorine concentration near the cutting area increases, then stabilizes and remains constant until the end of
the process. With the increase of grinding depth of 2 times the concentration of chlorine increases 2.6 times.

PACUET TAPAMETPOB INPAMOYT'OJIBHBIX HIMH C YYETOM ITIOBEPXHOCTHOI'O
IDPEKTA B YCTAHOBUBUHIEMCS PEKUME ITPU CUHY CONJAJBHOM TOKE

Hocos I'.B., Tpopumosuu K.A.

OI'BOY BIIO «HanuoHanbsHblil ncciienoBarebcKuil TOMCKUI TOJUTEXHUYECKUH YHUBEPCUTETY,
Tomck, Poccus (634050, Tomck, I'CIT np. Jlenuna, 30), e-mail: nosov@tpu.ru

[MpetoxeHa METOMKA ONIPE/ICNICHUS TAPAMETPOB IPSIMOYTOJIBHBIX IIMH B YCTAHOBUBIIEMCS PEKUME IIPU CHHY-
COMIAIBHOM TOKe. [IpH 3TOM pacCUNTHIBAIOTCS CONPOTHBIICHNE, BHYTPEHHSSI HHAYKTHBHOCTH U KOAO(DGUIMCHT TEILIO-
oOMeHa, KOTOPBIE HAXOISITCS C YYETOM MOBEPXHOCTHOTO (P deKTa, 4acTOThl CHHYCOUIAJILHOTO TOKA, MaTepHasa IIHH,
UX TEMIIepaTyphbl U TEMIIEPaTypbl OKpYKaroliei cpeapl. Pa3zpaboTaHHas METOMKA ITOJTy4YeHa HA OCHOBE YpaBHECHHIt
9JIEKTPOMArHUTHOTO OIS, KOTOPBIE MOTYT OBITH 3allpOorpaMMHpPOBaHBI, HalpuUMep, B cpeae Mathcad s aBromaru-
3MPOBAHHOTO MH)KEHEPHOIO pacyeTa MapameTpoB MPsIMOYTOJbHBIX MIHH. C yBEIMYEHHEM YaCTOThI TOKA BO3PACTAIOT
COIPOTHBIICHHE U KOIPPUIMEHT TEINIOOOMEHa IPH YMEHBIICHNH BHYTPEHHEH MHIYKTHMBHOCTH IIMHBL [Ipn yBemn-
YEHMH Y/ICNbHOIT IPOBOIMMOCTH MaTepuaa HHBl YMEHBIIAIOTCS CONPOTUBICHUE U BHYTPCHHSSI HHIAYKTHBHOCTD. C
yBEJIMYEHHEM MarHUTHOM IIPOHUIIAEMOCTH BO3PACTAIOT CONPOTUBIICHNE, BHYTPEHHSISI HHIYKTHBHOCTD M KOO QULIHEHT
terooOMeHa. /1 6omee TIOCKUX IIMH COMPOTUBIICHHUE, BHYTPEHHSS HHAYKTHBHOCTD M KOY(GHUIMEHT TeII000MeHa
MEHBIIIE, YeM JUIsl IIUH C KBaJPaTHBIM CedeHHEeM. [I0CTOBEPHOCTh METOANKY MTOATBEPIKAACTCS YIOBICTBOPUTEIBHBIM
COBIQJICHUEM PE3YJIBTATOB PACYETa CONPOTHBICHHUS U MHIIYKTUBHOCTH C PE3YJIbTATAMH, ITOJTyYCHHBIMU TIPH TTOMOILIH
HpOrpaMMbl KOMITBIOTEpHOTO MozenpoBanus Elcut.
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CALCULATION OF THE PARAMETERS OF RECTANGULAR TIRES WITH TAKING
INTO ACCOUNT SURFACE EFFECT IN STEADY STATE AT SINUSOIDAL CURRENT

Nosov G.V., Trofimovich K.A.
Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Prospect, 30), e-mail: nosov@tpu.ru

Proposed a method for determining the parameters of rectangular tires in the steady state at sinusoidal current.
Thus calculated resistance, internal inductance and heat transfer coefficient, which are given surface effect, frequency
sinusoidal current, material of tires, its temperature and the ambient temperature. The developed method was obtained
on the basis of equations of the electromagnetic field, which can be programmed, for example, in Mathcad for computer-
aided engineering design parameters of rectangular tires. The resistance and the heat transfer coefficient increases at
increasing frequency of current, with internal inductance of the tire decreases. With an increase in the conductivity
of the material tires decreases resistance and internal inductance. With an increase in the permeability increases the
resistance, internal inductance and heat transfer coefficient. For a flat tires the resistance, inductance and internal
heat transfer coefficient is less, than for the tire with a square section. The accuracy of the method is confirmed by
a satisfactory agreement between the calculation of resistance and inductance with the results, obtained by means of
computer simulation program Elcut.

KPATKOCPOYHOE ITPOI'HO3UPOBAHUE HATI'PY3KHU C TIOMOIIbIO TEOPUHN
HAMMEHBIINX KBA/IPATOB OIIOPHBIX BEKTOPOB (LS-SVM)

Haproka U.M., Anb-3uxepu banacum M.

®OI'BOY BIIO «lOxHO0-Poccuiickuii rocyapcTBEHHBINA TOTUTEXHIUECKIA YHUBEPCUTET
(HoBouepxacckuii monurexHuaeckui HHCTUTYT) uMeHu M.I. ITnatoBay,
346428, Poctosckast 00i., . HoBouepkacck, yii. [Ipocsenienus, 132, eps@eps.rstu.novoch.ru

KparkocpouHoe mporHo3upoOBaHKUE CyTOYHBIX TOYACOBBIX TPA(YUKOB 3ITEKTPUICCKON HATPY3KH SBISCTCS BaKHON
OCHOBOH HaJIe)KHOW N YIKOHOMHYHON PAOOTHI AIEKTPOIHEPTETUISCKON CHCTEMBI. TOYHOCTB MPOTHO3a MIEKTPOIIOTPe-
OJICHUS HETIOCPEIICTBEHHO BIMACT HAa KAUECTBO AUCIETYEPCKOTO YIPABICHUS M HAZCKHOCTH MEeKTpocHaO)eHus. Ta-
KHM 00pa3oM, BEIOOp MOIXO/SIIET0 METO/a IPOTHO3UPOBAHHS HArPY3KH JUIS TIOBBIIICHHS TOYHOCTHU IIPOTHO3a HMEET
BaXHOE MPAKTUYECKOE 3HAUCHUE. B cTaThe mpeacTaBieHbl pe3yabTaThl KPaTKOCPOYHOTO IPOTHO3UPOBAHUS 3JIEKTPOIIO-
TpeOeHH s B ONIEPALIOHHON 30HE PErHOHAJILHOTO JIUCIIETYSPCKOTO YIIPABICHUS C TOMOIIBIO PErPEeCCHOHHOMN MOJIEIH,
MIOCTPOCHHOM Ha OCHOBE TEOPUH OMOPHBIX BEKTOPOoB (SVM). Mcnonb3yercs MoauduKanys HaUMEHBIINX KBAaIPaToOB
onopHbIX BeKTOpoB (LS-SVM). B nporuo3Ho# MOjien YYUTHIBAIOTCS CTATHCTHYCCKIE U TPOTHO3HBIC IAHHBIC TEMIIC-
patypsl BO3yXa U €CTECTBEHHOH OCBELICHHOCTH, BIUSIOIINE Ha dIIeKTponoTpedienue. [lokazaHo, 4To cymecTBeHHOE
BJIMSTHHE HA TOYHOCTH IIPOrHO3MPOBAHMS OKa3bIBAIOT J1Ba apaMeTpa Mozaenu LS-SVM, BeIOnpaeMble ONBITHBIM ITyTEM.

SHORT TERM LOAD FORECASTING BY USING LEAST SQUARES SUPPORT VECTOR
MACHINE THEORY

Nadtoka L.I., Al-Zihery Balasim M.

South-Russia State Technical University (NPI),
346428, Rostov region , ¢. Novocherkassk, st. Prosvesheniya, 132, eps@eps.rstu.novoch.ru

Short-term forecasting of daily schedules hourly electrical load is an important basis for reliable and efficient
operation of the electricity system. Accuracy of the forecast electricity consumption directly affects the quality of
supervisory control and power supply reliability. Thus, the selection of an appropriate load forecasting method to
improve prediction accuracy is of practical importance. The paper presents results short-term forecasting electricity
consumption in the operational area of the regional supervisory control using a regression model based on the theory
of support vector machine (SVM). Use a modification of the least squares support vector machine (LS-SVM). In the
predictive model accounted for statistical and forecast data of air temperature and natural light, affecting the power
consumption. It is shown that a significant effect on the accuracy of prediction is supported by two parameter model
LS-SVM, chosen empirically.

IEKTPOMAIIMHHBIN BECKOHTAKTHBIN UMITYJIbCHBIA KOMITPECCUOHHBIN
T'EHEPATOP

Hocog I'B., Kocusiosa JI.FO.

OI'BOY BIIO «HarmmonansHbIH HccnenoBaTenbcKkuil TOMCKUT NOMUTEXHIUECKUN YHUBEPCUTETY,
Tomck, Poccus (634050, Tomck, I'CIT np. Jlenuna, 30), e-mail: nosov@tpu.ru

PaccMOTpeHbl KOHCTPYKIMU IEKTPOMAIIUHHBIX I'€HEpaTopoB ¢ MEPUOAMYECKH M3MEHSIOIICHCS HHAYKTUBHO-
CTbIO pabounx o0OMoToK. [TokazaHo, uTo Hanbosee NEPCIEeKTUBHBIM SIBIIETCS OECKOHTAKTHBIN UMITYTbCHBINA KOMIIpeC-
CHOHHBIH IeHepaTop, KOTOPBIM MOKET UCIONIb30BaThHCS A/ HUTAHUS PEJIbCOTPOHA. beCKOHTAaKTHBIN UMITYIbCHBII KOM-
MIPECCHOHHBIN FeHepaTop UMEET SBHOMOIIOCHBIN (peppOMarHUTHBIH IMXTOBAHHBIN CTATOP C OAHON paboueii 00MOTKOM
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1 SIBHOTIOJIFOCHBIN (beppOMaFHI/ITHHﬁ MIUXTOBAaHHBII POTOP € pacCroJI0KEHHBIMU B I1a3aX KOPOTKO3aMKHYTbIMU oOmMoT-
KaMH, OXBATbIBAOIIMMHU POTOP BAOJIb €r0 OCH, IMPHUYUCM YUCIO ITHUX KOPOTKO3aAMKHYTBIX 00MOTOK PaBHO 4HUCIY Hap
MOJIFOCOB OOMOTKH craropa. POTOp M3TOTOBJISICTCS IITAMIIOBKOW U3 JINCTOB 3J'IeKTp0TeXHI/I'-{eCKOﬁ CTaJIu. KOpOTKOSaM-
KHYTBIC 00MOTKH PpOTOpa, paClOJIOKCHHBIC B CIICHUAJIBHBIX ITa3aX, U3rOTOBJIAKOTCA MOHOJIMTHBIMU U3 aJIFOMUHHUEBOI'O
CIrujiaBa, 6p0H3BI WUIIH MEIU. HpI/IBeﬂeHa CXE€Ma MMUTaHuA 3TUM I'€HEPATOPOM PEJILCOTPOHA, MPUYEM CXEMa HE UMECT
OrpaHUY4CHUA 110 aMIIJIUTYAC F’CHEPUPYEMOI'0 TOKaA, O6yCJIOBJ'I€HHOI‘0 KOMMYTaTOpaMu.

ELECTROMACHINE PROXIMITY PULSE COMPRESSION GENERATOR
Nosov G.V., Kosilova D.Y.
Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Prospect, 30), e-mail: nosov@tpu.ru

Were considered the design of electromachine generators with a periodically varying inductance of operating
windings. It is shown that the most promising is the proximity pulse compression generator that can be used to power
the railgun. Proximity pulse compression generator has ferromagnetic salient-pole a laminated stator with a working
coil and a laminated ferromagnetic salient-pole rotor arranged in the slots short-circuited windings, covering the rotor
along its axis, the number of these short-circuited windings equals the number of pole pairs of the stator winding. The
rotor is manufactured by stamping from sheet electrical steel. Shorted winding rotor, disposed in special grooves, made
of molded aluminum, bronze or copper. The power supply circuit this generator railgun was given, the circuit does not
limit the amplitude of the generated current due to the switches.

ITAPAMETPBI CKUH-CJI05
MACCHUBHBIX ®PEPPOMATHUTHBIX ITPOBOJJHUKOB B YCTAHOBUBIIEMCS PEXKUME
P CHHYCOUJAJBHOM JIEKTPOMATHUTHOM HOJIE

Hocog I'B., Kocusosa /I.}O.

®I'BOY BIIO «HanmonanbHelid nccnenosarenbekuii TOMCKHA MOMMTEXHUYECKUA YHUBEPCUTET,
Tomck, Poccust (634050, . Tomck, I'CII nip. Jlennna, 30), e-mail: nosov@tpu.ru

[Ipemnoxkena MeTOAWKA ONPEAENCHNS MMapaMeTPOB CKUH-CIIOS MACCHBHBIX (DEPPOMArHUTHBIX MPOBOIHUKOB C
YU€TOM UX HarpeBa U HEJIMHEHHBIX MarHUTHBIX CBOIMCTB, KOTOpasi MOXKET UCIIOJIb30BaThCS /JIsl HHXKEHEPHOIo pacyeTra
(heppOMArHUTHBIX MEKTPOMATHUTHBIX 9KPAHOB, POTOPOB NIEKTPOMAIINHHBIX TEHEPATOPOB M HATPEBAEMBIX JieTaneit
B YCTPOMCTBAX MHAYKLMOHHOrO Harpesa. KpuBas HaMarHW4nBaHMs MPEJCTABISIETCS JOMAHON JIMHUEH, IpUYeM I10-
BEPXHOCTHBIN CIIOH POBOIHHKA Pa30MBACTCs HAa HECKOIBKO CIIOEB C MOCTOSHHBIMH 3HAYCHIAME An((epeHnnaaTbHon
MarHUTHON MPOHULIAEMOCTH, TEMIIEPaTypbl U yAEIbHOW IMPOBOAUMOCTHU. [ KaskI0ro €j1os MOTy4UBILAsCS JTHHEH-
Hasl 3a/[a4a PeHIaeTcsl aHATUTHIECKH 110 M3BECTHBIM ypPaBHEHUSIM JH((GY3UH CHHYCOUAATEHOTO EKTPOMAarHATHOTO
OIS B NIPOBOAALIEE NOIYNPOCTPaHCTBO. [Ipr 3TOM onpenesnsoTess MOIHOCTh TEIJIOBBIX IOTEPb, MATHUTHBIH MOTOK,
MarHWTHAS YHEPTUS U TeMIepaTypa MpH aguadaTHoM Harpese. IlomydeHHbIe TapaMeTphl TTO3BOJISIOT HAMTH SKBHBA-
JICHTHYIO TOJILIMHY CKMH-CJIOSl C YCPEAHEHHOM TeMIepaTypoii, CONpPOTUBIEHNE U BHYTPEHHIOI HHIYKTUBHOCTbh Mac-
CHBHOTO TIPOBOJTHHKA.

PARAMETERS OF THE SKIN-LAYER OF MASSIVE FERROMAGNETIC CONDUCTORS
IN STEADY STATE WITH SINUSOIDAL ELECTROMAGNETIC FIELD

Nosov G.V., Kosilova D.Y.
Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Prospect, 30), e-mail: nosov(@tpu.ru

A method for determining the parameters of the skin-layer of massive ferromagnetic conductors with their heating
and non-linear magnetic properties, which can be used for engineering calculations ferromagnetic electromagnetic
screens, rotors of dynamo-electric generators and the heated parts in the induction heating devices. The magnetization
curve represented by a broken line, wherein the surface conductor layer is divided into several layers with constant
values of the differential magnetic permeability, temperature and conductivity. For each layer, the resulting linear
problem is solved analytically for the known diffusion equations of sinusoidal electromagnetic field in the conducting
half-space. This determines the power loss of heat, magnetic flux, magnetic energy and temperature under adiabatic
heating. The obtained parameters allow to find the equivalent thickness of the skin-layer with the average temperature,
resistance and internal inductance of a massive conductor.

JAHAMHUYECKAS MOJIEJIb TPOAOJIbHOM COCTABJISIOIIEN CKOPOCTH BETPA
OoyxoB C.I'., [1norunkoB U.A., Capcuxeen E.JK.

HanuonaneHslil ucciienoBarenbekuil TOMCKUI MOJUTEXHUYECKUN YHUBEPCUTET,
Tomck, Poccust (634050, . Tomck, nip. Jlenuna, 1. 30), e-mail: sarsikeev(@tpu.ru

[Ipy mocTpoeHN: aBTOHOMHBIX CUCTEM NIEKTPOCHAOKEHHS C HCTIONB30BaHHEM BETPOIHEPIETUUECKHX YCTAHOBOK He-
00XOIIMMO PEIINTh MHOYKECTBO TEXHUUECKHX TIPOOIIEM, CBSI3aHHBIX C BBIOOPOM PaIOHAIBHOTO COOTHOIIEHHUSI MOIITHOCTET
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TEHEPHPYIOLIMX U aKKyMYJIMPYIOLIINX UCTOYHUKOB, HACTPOMKOH CHCTEMHON aBTOMAaTHKH, ONTHMH3ALMel apaMeTPOB CH-
CTEeM YTIPABJICHHUS U T.II. BONBIIMHCTBO THX 3a/1a9 MOXKHO PEIIUTH TOJIBKO Ha OCHOBE MOJIEIHPOBAHMS PAOOUNX PEKIMOB
BETPOPHEPIeTHYECKUX YCTAHOBOK, U Yero HeoOXoAMMa THHaMu4IecKast Mozienb BeTpa. C MO3UIHiA BETPOSHEPTeTHKY Hau-
OONBIIMIT MHTEpPEC MPECTABIACT MPOOJBbHAS COCTABIISIIOMIAs CKOPOCTH BETPa, MOICIMPOBAHUIO KOTOPOH M MOCBSIICHA
crarbsl. J{J1s1 MOJeTMPOBaHHS AMHAMUYECKOH COCTABIISIOIIEH CKOPOCTH BETpa MCIONIB30BaIaCh CIIEKTpasbHas Mozienb Kaii-
Majta. 3agaBast mar AUCKPETH3aliU U JaCTOTHBIH CIIEKTP, pa3paboTaHHas MOZIETb TTO3BOJISICT HACTPAUBATh CTEIICHb TOYHO-
CTH MoyiepoBaHust. KpoMe Toro, IMeeT IpocTyto CTPYKTYpY, JIETKO Peau3yeTcst CPeACTBAMHU MPOCTHIX TPUKIIAIHBIX TIPO-
TPaMM U MOXKET HAHTH PaKTHIECKOE IPIMEHEHNE B HAyIHBIX FCCIICJOBAHIX, TIOCBAIICHHBIX MaJIOl BETPOSHEPIETHKE.

THE DYNAMIC MODEL OF WIND SPEED AXIAL COMPONENT
Sarsikeev E.Z., Obukhov S.G., Plotnikov I.A.

National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, 30 Lenin str.),
e-mail: sarsikeev(@tpu.ru

During autonomous power-supply systems development with wind power plants it is necessary to solve a lot of
technical problems, connected with efficient ratio between the powers of generating and accumulating sources, tuning
of automation systems, control systems parameters optimization, etc. The majority of aforemetioned problems can be
solved only of the basis of WPP operating mode modelling. For this purpose the dynamic model of wind is required.
From the position of wind power engineering the axial component of wind speed is of deep interest. The article deals
with that component. For dynamic wind speed component modelling in the present work spectral Kaymal model
is used. The model developed allow to tune the modelling degree of accuracy by presetting the sampling step and
frequency spectrum. Moreover, it has common structure and can be easily implemented by using ordinary application
programs. The dynamic model of wind speed axial component can find practical application in scientific research in
small wind power engineering.

HEKOTOPBIE OCOBEHHOCTH ®OPMHUPOBAHUSA ITPUITOBEPXHOCTHOI'O CJIOA
METAJUIOKEPAMMYECKOI'O CILTIABA ITPH QJIEKTPOHHO-ITYYKOBOM OBJIYYEHHUHN
B CPEJIE T'A30B C PA3JIMYHOU SHEPTUEU HOHU3ALINN

Oguapenko B.E., MoxoBukos A.A., UrnateeB A.C.

OI'BOY BIIO «Oprunckuii TexHonorudeckui HHCTUTYT (rurian) HaroHaIbHOTO HCCIIeI0BATEIILCKOTO
ToMcKOTO MOMTUTEXHUIECKOTO YHUBEpCUTETa», Poccus
(652055, Kemeposckast o0macts, . IOpra, yi. Jlenunrpazckas, 1.26),
e-mail: maa28@rambler.ru

B paGore npencTaBieHbl pe3yabTaThl HCCIIEI0BAHU, HAIPABICHHBIX HA PELICHHE aKTyalbHOW Hay4HOH Mpo-
07IeMBI — TTOBBIIIEHHE pecypca paboTh METAIIOKePAMUIECKUX CIIIIABOB B AKCTPEMAIIbHBIX YCIOBHAX HKCILTyaTallnu
3a CYET YCOBEPIICHCTBOBAHMUS METOI0B X MOBEPXHOCTHON 00pabOTKH,0CHOBAaHHBIX HAKOHIEIIIIUH CO3/1aHHsI JOTIO-
HUTEIBHBIX CTPYKTYpPHBIX yPOBHEH Ha MOBEPXHOCTH MaTepHaia, B Pe3ylbTaTe BO3ACHCTBHS HH3KOIHEPTeTHUSCKIX
CHJIBHOTOYHBIX JJIEKTPOHHBIX IyYKOB CYOMHJUIMCEKYHIHOI JUTUTEIBHOCTH B Cpelle HHEPTHBIX U PEaKIIMOHHOCIO-
cOOHBIX Ta30B. [lomydeHHBIE pe3ymbTaThl PacKPBHIBAIOT HEKOTOPHIE ACHEKTHI (OPMHPOBAHMS MPUMIOBEPXHOCTHOTO
CJI0S METAJJIOKEPaMHUYECKOTO CIUIaBa Ha MaKpO- M MUKPOYPOBHSIX IPH 3JIEKTPOHHO-IIYYKOBOM OOJIYYEHHUH C IPHU-
MEHEHHEM pa3lInYHON IIa3Moo0pasyromel cpefpl. DKCIepUMEHTANBHO TTOKa3aHo, YTO NMPUMEHEHHE B KauyecTBe
I1a3M000pa3yIomIe cpe/ibl ra30B ¢ Pa3IMYHON dHEPrued MOHM3AILMH NMPU OJHHUX M TeX K& PeKHMax OOIydeHUs
MO3BOJISICT M3MEHNTH PEaKIHNU MeX(a3HOTo B3aUMOJCHCTBHS KOMIOHEHTOB METaNIOKEPAMHUYECKOTO CIIIaBa, 4To
nperonpeessieT BO3MOKHOCTh pOPMUPOBAHHS YIIPABISIEMOl MHOTOYPOBHEBOM CTPYKTYpBI B IIOBEPXHOCTHBIX CJIO-
SIX TBEPOTO CIIJIaBa B pe3ynbTraTe 00paboTKN HU3KOIHEPTeTHIECKIMH CUITbHOTOUYHBIMH SIIEKTPOHHBIMHA ITy9KaMH.

SOME FEATURES OF METAL-CERAMIC ALLOY'S BOUNDARY LAYER FORMATION
BY MEANS OF ELECTRON BEAM EXPOSION IN THE ENVIRONMENT
OF GASES WITH DIVERSE IONIZING ENERGY

Ovcharenko V.E., Mokhovikov A.A., Ignatyev A.S.

Yurga Institute of Technology of National Research Tomsk Polytechnic University,
Russia (652055, Kemerovo region, Yurga,26,. Leningradskayast.r, e-mail: maa28@rambler.ru

The article deals with research findings aimed to solve a pressing scientific issue of increasing an operational
life of metal-ceramic alloys in extreme run-time environment. This is carried out by means of extension methods of
surface processing based on a strategy of additional structural layers on a surface resulted by the influence of low-
energy high-current electron beams with sub milliseconds longitude in the environment of inerting and reactive gases.
Obtained results reveal some aspects of metal-ceramic alloy’s boundary layer formation at macro and micro layers
when they undergo electron beam exposure in different plasma-supporting environment. Experiments have shown that
it is possible to change the reactions of interphase interaction of metal-ceramic alloys components when gases with
different ionizing energy are used as a plasma-supporting environment in identical exposure modes. This predetermine
possibility to create an operated multilevel structures in upper layers of a solid alloy as a result of processing by low-
energy high-current electron beams.
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OLIEHOYHAS ®YHKIUAS U HEHPOHHAS CETD J1JIS1 NOAJAEPKKH MMPUHATHA
PEILEHUI IIPU ITPUEME B BY3 HA BTOPOI U TOCJIEAYIOIIUE KYPCBI

OBuunkuH O.B., [IbixTun A.U., EMeabsnos C.I.

OI'BOY BIIO «IOro-3anaHblil rocy1apCTBEHHBIH YHUBEPCUTETY,
Kypck, Poccust (305040, Kypck, yi. 50 net Oktsi0pst, 94), e-mail: ovchinkin_o v@mail.ru

CoBpeMEHHOE 3aKOHOATEIBCTBO IIPOTHBOPEUHBO M HE JOCTATOYHO JKECTKO PEIIAMEHTHUPYET OCOOSHHOCTH TIPOLie-
Jypbl TIpUeMa Ha BTOPOH U MOCTIETYIOMUH KypChl, BKIIIOYAIOIIEH BCe BO3MOXKHBIE CIIOCOOBI MOMOTHEHNS] KOHTHHIEHTA CTY-
JICHTOB IOCJIe IipreMa Ha 1 Kypc. B pabore npeuiokena crieranbHas OlieHouHast (QYHKIMS M HEHpPOHHAsI CeTh UL paH-
JKUPOBAHUSI MIPETEHCHTOB B XOJIE PACCMaTPHBAEMOro mporecca. OneHounas QyHKIUS OTANYAETCS TEM, UTO JUIS pacueTa
€€ 3HAYCHUI UCIIOJIb3YIOTCS HE TOIBKO PE3Y/bTaThl ATTECTALOHHBIX WIM BCTYIIUTECIIbHBIX UCIIBITAHUMN, HO U YCIICBAEMOCTb
MIPETEHIEHTA U €T0 JOCTIKEHHS B HAyYHOM, TBOPYECKOM, OOIIECTBEHHON M CIIOPTHBHOI AesATensHOCTH. [1st conocrasie-
HHS TIPETEH/ICHTOB T10 «IIOPT(OIINO0» IPEUIOKEHO NCIIOIB30BaTh HEHPOHHYIO ceTh. [IprBeieHa TonoIorus HeHpOHHOM ceTn
1 OMHCAH aaropuT™ ee nomydeHus. OOyueHne ceTH MPON3BEIEHO HAa OCHOBAHHH CIEIMATBHON BBIOOPKH, TTONTYUYEHHON Ha
OCHOBE aHaJIM3a CTATUCTUYECCKUX JAHHBIX U UCKYyCCTBEHHO CTCHEPUPOBAHHbIX IIPUMEpOB. [ BU3yalu3aluy pe3yasTaToB
CpaBHEHUs MPETEHCHTOB CO3AaHO COOTBETCTBYIOIIEE MporpaMmMHoe obecredeHne. [IponsBeneHo comnocTapineHne 3Haue-
HHH OIIEHOYHON (DyHKIMH U YCIIEBAEMOCTH IIPETEH/ICHTOB II0CIE TIePEBO/Ia, KOTOPOE BHISIBIIIO HAIMYME JTIMHEHHON 3aBH-
CHMOCTH MEXTy 3TUMH TOKA3aTeIAMHU, YTO MOATBEPKAACT aJEKBATHOCTD NCHOIb30BAHNUS PEUIOKEHHBIX HHCTPYMEHTOB.

THE EVALUATION FUNCTION AND NEURAL NETWORK TO SUPPORT
DECISION-MAKING AT RECEPTION ENTRY THE UNIVERSITY ONTO THE SENIOR COURSES

Ovchinkin O.V., Pykhtin A.I., Emelyanov S.G.

Southwest State University, Kursk, Russia (94, 50 let Oktyabrya, Kursk, 305040, Russia),
e-mail: ovchinkin o_v@mail.ru

Modern law is contradictory and not enough strictly regulates especially the admissions procedure for the second and
subsequent years, including all possible ways to supplement the students after admission to the 1st year. The paper presents
a special evaluation function and neural network to rank the applicants during the review process. The evaluation function
is different in that for the calculation of its values are not only the results of certification or entrance examinations, but also
progress the applicant and his achievements in scientific, artistic, social and sporting activities. To compare the candidates
on the “portfolio” has been proposed to use a neural network. Shows the topology of a neural network and the algorithm of
its receipt. Education Network resulted from a special sample obtained from the analysis of statistical data and artificially
generated examples. To visualize the results of the comparison of applicants created the appropriate software. Produced by
comparing the values of the evaluation function and performance of applicants after the transfer, which revealed the presence
of a linear relationship between these parameters, confirming the adequacy of the proposed use of tools.

OBOCHOBAHME METO/1I0B PELIEHUSA 3AJIAYY OHEHKH YCTAHOCTHOFI
JOJITOBEYHOCTHU JETAJIEU U Y3J10B IOJJBECKHN ABTOMOBUJIEU

Oroponnos C.M., 3e3rosmmH JI.B., Makapos B.C., Tymacos A.B.

®OI'BOY BIIO «Huxeropoackuii rocyapcTBEHHBIN TeXxHUUIeCKui yHuBepcuteT uM. P.E. AnekceeBay,
Hwxnuit Hosropon, Poccus (603950, I'CIT-41, r. H. Hosropon, yi1. Munusa, . 24),
e-mail: makvI2010@gmail.com

B crarbe mpousBesieH aHanM3 paboT MO OLEHKE IUIABHOCTH X07a aBToMoOmIIeil. ONUCHIBAIOTCS TPEUIOKEHHUS 110
crioco0y (opMUPOBAHHS BO3MYIICHUH OT JJOPO’KHOTO MOJIOTHA TSI HPOTHO3HPOBAHUSI JOJITOBEUHOCTH JCTANCH U y37I0B
TIOIBECKH JIETKUX KOMMep4YecKux aBTomoOmiei. [lpencraBnensl pe3yasTaTsl paboThl IO BEIOOPY M 0OOCHOBAHHMIO pac-
YETHON MOJENHN TPAHCHOPTHOTO CPEACTBA M CIIEKTPa PEKHUMOB ABIDKEHHS, HAHOOJIee IPUOIIIDKEHHBIX K YCIOBHUAM KC-
IUTyaTaliy MalyHel. [IpoaHann3upoBaHb! BEIHYMHA M XapaKTep BO3MYLICHHUH, IIepejaBaeMbIX Ha KOJieca aBTOMOOKIIS CO
CTOPOHBI JIOPOTH, OIpeesieMble TapaMeTPaMH TIPOJOJILHOTO Makpo- ¥ MuKpornpodmw. [Tokazano 4ro Mukponpoduis
Haubosiee TOIHO MOXXET OBITh OIMMCAH C MOMOIIBIO KOPPEIAIHOHHON (YyHKIMH WM COOTBETCTBYIOIIEH CIEKTPAIbHOMN
IUTOTHOCTH JHcTiepenii opanHar. [Ipusenen anroput™ GopMHPOBaHUS HCTOPUH HATPYKEHHUSI 2IIEMEHTOB MOJIBECKH aBTO-
MOOHJICH MPH BEIOPAHHBIX PEXKUMAX SKCILTyaTalllH, 8 TAK)KE HAMEUCHBI Iy TH aJbHEHIINX MCCIIeI0BaHHI.

THE JUSTIFICATION OF METHODS OF FATIGUE LIFE ESTIMATION
FOR VEHICLE SUSPENSION’S PARTS

Ogorodnov S.M., Zezulin D.V., Makarov V.S., Tumasov A.V.

Nizhny Novgorod State Technical University n.a. R.E.Alekseev,
Nizhny Novgorod, Russia (603950, Nizhny Novgorod, street Minina, 24), e-mail: makv12010@gmail.com

The paper contains the analysis of different scientific studies that are related with the problem of estimation
of vehicles ride. There are some proposals for the method of generating of road surface disturbing action for the
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fatigue life estimation of light commercial vehicles suspensions. There is the description of justification of the vehicle
simulation model and moving conditions that are close to the actual operating conditions. The analysis of road surface
disturbing transmitted to vehicle’s wheel in dependence of micro and macro road profile is presented. It is shown that
the micro road profile could be fully described by using of correlation function or spectral density of distortion. The
algorithm of loading history forming for the vehicle’s suspension parts is described as well as further ways of research
development are indicated.

CO3JAHUE HCKYCCTBEHHOM HE}ZPOHHOI?I CETH JJ151 OPEAEJIEHUSA
IMAPOCOJIEP)KAHMS ITAPOBO/ISIHOM CMECH TP U3BECTHBIX JIABJIEHUH,
TEMIIEPATYPE U DHTAJIBIIUA

Opexosa E.E., A6pamos A.A., Auapees B.B.

Hwmxeropozackuii rocymapcTBeHHBIN TexHUUYecKuil yauBepcuteT uM. P. E. Anekceesa,
Hwxnuit Hosropon, Poccus (603600, . H. Hoeropon, yi. MunuHa, a. 24), e-mail: katrin_orehova@rambler.ru

B nanHO# paboTe paccMOTpeHO NMPUMEHEHHE MCKYCCTBEHHBIX HeifpoHHbIX cereil (manee MHC) k pemrenuro
3aJ]a4M OTPe/IeNICHNS TapOCOo/IePKaHIs Tapo-BOSHOM cMecH. butn co3nansr u npoanammsupoBansl MTHC st ompe-
JIENICHNs CTETIEHN CyXOCTH (ITapoCoAepKaHus) 0 U3BECTHOMY JIaBIICHUIO, TEMIIEPATyPE U SHTAIIBIIUU apO-BOASHON
cmecu. B nannoii pabore ncenenosanmncys MHC THIa MHOTOCIIOWHBIH TIEPCENTPOH C OHUM U JABYMS IIPOMEKYTOU-
HBIMH CJIOSIMH, C 1, 2 miau 3 KOMTUYEeCTBOM HEHpPOHOB B cioe. Tak ke paccMaTpuBald pa3inyHble QYHKIUH aKTH-
BallMU IepeaToyHol (GyHKIUK. BBINONHEH aHaNN3 MOJy4YeHHBIX pe3yabTaToB. B pesysibrare aHaiu3a BBISBICHBI
ApPXUTEKTypHl HEHPOHHBIX CETEH, pEeIIaroNINX IMOCTABICHHYIO 3a/ady Hanboiaee MpUOIMKEHHO K CyIIECTBYIOMINM
MeToAaM. 3aMeueHO, YTO M3 CeTeH ¢ OJHHM HMPOMEXYTOYHBIM CJIOEM Haubojee ONTHMANbHA CETh C CUTMOHIHOI
(yHKIMEH aKTHBALNH, U3 CETEH ¢ IBYMsI IPOMEKYTOYHBIMH CIIOSIMU HanboJIee ONTUMAalIbHA CeTh ¢ (PyHKIUEH aKTH-
BaIlMM THUIEpPTaHreHc. B manHoi paboTe He MpoBoOAMIACH ONITUMHU3ALMS TapaMeTpoB ceTeil. JlanHas paboTa miiaHu-
pyeTcs B lalbHEHIIEM.

CREATION NEURAL NETWORKS TO IDENTIFY THE STEAM QUALITY
OF THE STEAM-WATER MIXTURE UNDER CERTAIN PRESSURE,
TEMPERATURE AND ENTHALPY

Orehova E.E., Abramov A.A., Andreev V.V.

Nizhny Novgorod State Universiry n.a. R.E. Alekseev,
Nizhny Novgorod, Russia (Nizhny Novgorod, street Minina, 24), e-mail: katrin_orehova@rambler.ru

In this paper considered tha application of neural networks to solving the problem of determination of the steam
quality setam — water mixture. Were created and analysed neural networks to determinate the degree of dryness (steam
content) for a know pressure, temperature and enthalpy of the stem — water mixture. In this study we investigated the
neural networks type multilayered perceptron with one and two intermediate layers, with 1, 2 or 3 number of neurons in
the layer. Just looked at various activation function the transfer function. Analysis of the obtained results. The analysis
revealed architecture of neural networks, solving a task most closely to the existing methods. It is noticed, that the from
the networks with one intermediate layer is the most optimal network with sigmoint function activation of networks
with two one intermediate layer is the most optimal network with sigmoint function activation hypertangent. In this
work was not carried out optimization of parameters of networks. This work is planned in future.

OBb30P U AHAJIN3 COBPEMEHHBIX TH®OPMAILIMOHHBIX PEIIEHUI
ABTOMATU3AIIUU ’)KUBOTHOBOJYECKHX XO3AUCTB

OpaoB A.A., Autonos JI.B.

Mypomckuii uHCTUTYT (punran) GTBOY BIIO «BnaauMupckuil rocyiapCTBeHHbI YHUBEPCUTET
nmenu Anexcanapa I'puropsesnya u Hukonas ['puropsesuua CTONETOBBIXY,
Poccns, 602264, Bragumupckas obnacts, . Mypowm, yi. Opiosckas, 1.23, is.dep.mivigu@gmail.com

B pabore moka3ana moTpeOHOCTE B pa3paboTKe aBTOMATH3HPOBAHHON MHTEIIEKTYaIbHONW CHCTEMBI yIIPaBICHUSL
JKMBOTHOBOJUECKHM IpearnpusitueM. [IpoBeseH aHaau3 COBPEMEHHBIX HAIPaBICHUH IPUMEHEHUsS] MHPOPMAIIMOHHBIX
TEXHOJIOTHH /T aBTOMAaTH3aliH KHBOTHOBOIYECKUX MpeRNpHATHi. B paboTe paccMOTpeHB! aKkTyalbHbIE HAa CErof-
HSITHUH JIeHb Pa3pabOTKU M MCCIIEI0BAHMA 3apyOekKHBIX U OTEUECTBEHHBIX yUeHbIX. IIpeacTaBneHsl pe3yabTaTsl He-
CJICJOBaHUSI PhIHKA COBPEMEHHBIX HH(OPMAIIOHHBIX CUCTEM JUISl MOJIOYHOTO Ipon3BoaCcTBa. CpaBHUTENBHBIH aHAIN3
MIPOAYKTOB HA PHIHKE MTOKA3aJl, YTO HE CYIIECTBYET FOTOBOTO HH(OPMAIIHOHHOTO PEIIEHHS], TO3BOISIONIETO ONTHMHU3H-
poBarh paboTy IOAPA3/ICICHUI IPEIPUATHS U 00SCICUUTh OIIEPaTUBHbINH HHTEIUICKTYaIbHbIH aHAIN3 JaHHBIX O CO-
CTOSTHHU 0OBEKTOB IIPOM3BOJICTBA M KAYECTBA MPOAYKIUH. Pe3ynbTaTsl CPAaBHUTEIEHOTO aHAIN3a CUCTEM IIPHBE/ICHEI B
tabnuie. B pabote npesicraBieHbl pe3ylIbTaThl aHaIn3a OM3HEC-IIPOLECCOB Ha MPEANPUATHSIX, PE3YIbTaThl IPHBEICHbI
Ha (PYHKIMOHAJIBHOU CXEMe.
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REVIEW AND ANALYSIS OF MODERN INFORMATION AUTOMATION SOLUTIONS
LIVESTOCK FARMS

Orlov A.A., Antonov L.V.

Murom institute (branch) of Vladimit State University name of AleksandrGrigoryevich
and NikolayGrigoryevichStoletov, Russian Federation, Valdimir region, Murom, Orlovskaya street, 23
is.dep.mivlgu@gmail.com

The need to develop an automated intelligent system management of livestock enterprises is shown in the work.
Analysis of the current trends of information technology for the automation of livestock enterprises was made. Current
research and development of foreign and Russian scientists considered in the work. The results of the market research
of modern information systems for milk production are presented. There is no ready information solutions that allows
to optimize the business units and to provide operational data mining on the state of production and product quality,
that showed a comparative analysis of market products.Results of comparative analysis systems are shown in table.The
results of the analysis business processes in enterprises represented in work and the results are shown in the functional
diagram.

OLIEHKA IMTACCHUBHOM BE3OIACHOCTHU ABTOBYCA IO PE3YJIbTATAM
KOMIIBIOTEPHOT'O MOJAEJIUPOBAHUSA

OpJios JI.H., Tymacos A.B., Poros I1.C., Bamnypun A.C.

®OI'bOY BIIO «Hmxeropoackuii rocyaapcTBeHHBINM TexHUIeCKui yHuBepcuTeT nM. P.E. AnekceeBay,
Hwxnuit Hosropon, Poccust (603950, I'CIT-41, . H. HoBropop, yi. MunuHa, 1. 24),
e-mail: dr_verhovtcev@mail.ru

Tpe6oBanusimu [Ipasun EDK OOH Ne 66 npenycMOTpeHO ITPpOBEACHHE PACUETHOM OLEHKH MAacCHBHOI Ge3omac-
HOCTHU C NPUMEHEHHEM CPEJICTB KOMITBIOTEPHOIO MOJEINpPOBaHMs. [109TOMy BHEIpEeHHE pacueTHBIX METOJIOB OIEHKH
0€30IaCHOCTH Ky30BOB B IPAKTUKY KOHCTPYKTOPCKUX OT/IEIIOB SIBISIETCS aKTyaabHBIM. B TaHHON paboTe KOMITbIOTepHOe
MOJICIIMPOBAHHE ONPOKH/IBIBAHHSI aBTOOYCa Ha 6a3e IIaCCH JISTKOTO KOMMEPYECKOT0 aBTOMOOHIISI BBITTOJTHEHO C HCIIOJIB30-
BaHHEM pa3pabOTaHHOH KOMOMHHPOBAHHOH KOHEYHO-3JIEMEHTHOM Moienn. Ee aBapuiiHOe HArpy>KeHHe OCYILECTBISIIOCH
C IMOMOIIBIO l'lOBOpOTHOI‘(’I JKECTKOM TIJIUTHI. an/IMCHeHI/Ie JAaHHOI'O BHA Hal"py’)KCHI/Ifl OGOCHOBaHO TEM, YTO B OTJIMYHEC OT
OIPOKH/IBIBAHNS TIOJ] ICHCTBIEM CHIIBI TSDKECTH, OH HE TPeOyeT pacipe/ielIeHHs] Mace ITacCaXKMPOB M arperaToB aBTodyca
o y37aMm mozenu. Pacuer 3a1adn B AaHHOM MOCTAHOBKE 3aHUMAET 3HAYMTEIbHO MEHbIIIee BpeMsl. Pe3ynbrarsl paboThl
MOTYT OBITh MOJIE3HBI TS CIICIIUAIIICTOB, 3aHUMAIOIINXCS PACYETHOU OIICHKOM MTACCUBHOM 0€30MacHOCTH aBTOOYCOB.

BUS PASSIVE SAFETY ESTIMATION BY THE RESULTS OF COMPUTER SIMULATION

Orlov L.N., Tumasov A.V., Rogov P.S., Vashurin A.S.

Nizhny Novgorod State Technical University n.a. R.E.Alekseyev,
Nizhny Novgorod, Russia (603950, Nizhny Novgorod, street Minina, 24), e-mail: dr_verhovtcev@mail.ru

ECE R66 regulation provides realization of the passive safety calculative estimation with using the computer
simulation tools. Therefore the actual task is the body safety estimation calculative methods introduction to the
using in the design departments. In this paper rollover computer simulation of the bus which is based on the chassis
of the light commercial vehicle was performed using the constructed finite element model. Its crash loading was
implemented by rotational rigid wall. Application of this method is explained that unlike under the gravity rollover,
it doesn’t require passenger mass distribution over the model nodes. The task calculation takes significantly less
time in this formulation. The results of the study can be useful for specialists working in the field of the bus passive
safety calculative estimation.

PACUETHBIN AHAJIN3 TIPOYHOCTHU U JE®OPMHUPYEMOCTHU KY30BA ABTOBYCA
Opaos JI.H., TymacoB A.B., barnueB C.A., ®eoxtucroB H.®.

OI'BOY BIIO «Hwmkeropozckuii rocyaapcTBEHHbIH TexHHUecKui yausepcuteT uM. P.E. Anekceesay,
Hwxuuii Horopon, Poceust (603950, I'CI1-41, H. Hosropon, yin. MunuHa, 1. 24),
e-mail: sergey.bagichev@gmail.com

BhI00p palMoHANBHBIX CHIIOBBIX CXEM, 00€CIeUCHUE PABHOMPOYHOCTH M OE30MaCHOCTH KY30BHBIX KOHCTPYKIIHI
SIBJSIFOTCSI aKTYaJIbHBIMHU 33]]a9aMH [TPU POSKTUPOBAaHKU. []JIs1 3TOT0 B HACTOSIIIEE BPEMSI IIIMPOKO UCTIOIB3YFOTCSI pacieT-
HBIC METO/BL. B cTaThe MpUBEACHO OIMMCaHNe BRIOPAHHBIX KOHEYHO-JIEMEHTHBIX (CTEPKHEBOH M MOAPOOHOI) Mozeneit
Ky30Ba aBToOyca. [IpoBe/ieH aHann3 BapUaHTOB COSIMHEHHMS IIepeIHeil YacTh Ky30Ba aBToOyca ¢ pamoi. [IpuBeneHsl 3Ha-
YeHust 1e(hOPMUPYEMOCTH OTIIEIBHBIX YYaCTKOB M IIPOEMOB Ky30Ba aBToOyca. BhimoiHeHHas paboTa Mo3BOIMIIA OTIpee-
TUTH HanOoJee paioOHAIBHBIN ¢ TOYKU 3PEHUS IPOYHOCTH U Ae(hOPMUPYEMOCTH BAPHAHT COSTUHEHHUS Ky30Ba C PaMOH.
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DURABILITY AND DEFORMABILITY CALCULATIVE ANALYSIS
OF BUS BODY STRUCTURE

Orlov L.N., Tumasov A.V., Bagichev S.A., Feoktistov N.F.

Nizhny Novgorod State Technical University n.a. R.E. Alekseyev,
Nizhny Novgorod, Russia (603950, Nizhny Novgorod, street Minina, 24), e-mail: sergey.bagichev@gmail.com

Optimal power circuits choice, equal strength and bus structures safety providing are important tasks in the
design process. Nowadays computational methods are widely used for these tasks. The paper gives the description of
the bus body finite element models (simplified and detailed) which have been chosen. The analysis of the variants of
the connection between the front part and the bus frame was performed. The deformability values of individual body
sections and apertures are shown. Fulfilled work allowed us to determine the most rational variant of connection
between the body and the frame in terms of strength and strain.

METO/JbI UCCIEJOBAHUA CTPYKTYPbI MHOT'OMEPHBIX
SKCHEPUMEHTAJIBHBIX JAHHBIX

Ocaguas U.A., bepectuesa O.I.

OI'bOY BIIO HannonasnbHbIH nccnenoBaTenbckuii TOMCKHI noinuTeXxHUueckuil yausepcutet, Tomck, Poceunst
(634050, Tomck, npocniekT Jlenuna, 30), e-mail: ogb@tpu.ru

[Mpu aHaM3e TAaHHBIX KCCIIEI0BATENb JOBOJIBHO YAaCTO CTATKMBAETCS C MHOTOMEPHOCTBIO MX OMHCAaHMUsL. MeTo/bl MHOTO-
MEPHOTO aHan3a — Hanboriee JeHCTBEHHBIH KOJMYECTBEHHBIH HHCTPYMEHT MCCIICIOBAHMS TIPOLIECCOB, OMUCHIBAEMBIX 0O~
MM YUCIIOM XapaKTepUCTHK. B pabore paccMoTpeHbl 0COOEHHOCTH CTPYKTYPHOTO aHaJIN3a JJAHHBIX C MCIIOJIb30BAHUEM Kila-
CTEPHOTO aHAJIN3a U KOTHATHBHO Tpaduku. [IprBeeHb! IprMeps! perieHns IByX MPHKIIAIHBIX 3a1a4: CTPYKTYPHBIH aHaIn3
TIOKa3aTeseld MEXaHNUKHU JIbIXaHUs y OOJNBHBIX C PA3TMYHBIMK TUTIAMH OPOHXHAIBHOM aCTMBI M TIOKa3aTesiei MOTHBAIIMOHHOM
cepbI CTy/IeHTOB TYMaHHUTAPHBIX U TEXHUYECKUX CIeLUaIbHOCTEH. [I1si KOMIIBIOTepHOI 00paboTKU 1 aHa/IM3a JAaHHBIX HC-
TI0JTb30BAJIMCH IIPUKJITHBIC TakeTh! Statistica 1 NovoSpark Visualizer. Pe3ynbsrars! mpoBeZIeHHBIX aBTOPAMHU HCCIIEIOBAHUH 110~
3BOJISIFOT YTBEPXKAATh, UTO MPEACTABIICHHBIC B CTATHE METO/IbI U ITOAXO/BI ABJITFOTCS IIEPCIIEKTUBHBIMUY HAIIPABJICHUSMU B 00ma-
CTH aHAJIM3a U MIPEICTABICHUST MHOTOMEPHBIX SKCIIEPUMCHTAIEHBIX COIUATFHO-TICHXOIOTMYECKIX M MEJIUIIMHCKHX JJAHHBIX.

METHODS FOR STUDYING THE MULTIDIMENSIONAL EXPERIMENSIONAL
DATA STRUCTURE

Osadchaya L.A., Berestneva O.G.

National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, avenue of Lenina, 30),
e-mail: ogb@tpu.ru

In analyzing the data the researcher often faced with multi-dimensional descriptions. Multivariate analysis - the
most effective quantitative research tool processes described by a large number of characteristics. This paper describes
the features of the structural analysis of the data using cluster analysis and cognitive graphics. Examples of solutions of
two applications: a structural analysis of indicators of respiratory mechanics in patients with different types of asthma
and indicators of students’ motivational sphere of humanitarian and technical specialties. For computer processing and
data analysis software packages used Statistica and NovoSpark Visualizer. The results of the study authors suggest that
the methods presented in the paper and approaches are promising directions in the field of multi-dimensional analysis
and experimental psycho-social and medical data.

MOJIEJIMPOBAHUE HEIITATHBIX CUTYAIIMI HA YJIMUHO-IOPOKXHOMN CETH
OcbmyuiuH A.A., Bornanosa U.I., Cugopos A.B.

1 DenepanbHOE rOCYIapCTBEHHOE OO/PKETHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIETO MTPOPECCHOHATBLHOTO
obpazoBanmst «CamMapcKuii TOCYIapCTBEHHBIN adpOKocCMUUecKnii yHIBepeuTeT nMenn akagemuka C.I1. Koponéra
(HaumoHaNbHBIN HccnenoBarenbekuil yausepeuret)» (CIAY),

Camapa, Poccus (443086, Camapa, MockoBckoe 1mocce, 34), e-mail:Alex 50174@rambler.ru

PaccmarpuBatoTcst HEITAaTHBIE CUTYAlUH HA YIMYHO-I0POYKHOM CETH M HEOOXOAUMOCTh UX 00pabOTKH B paMKax
HMHTEJUICKTYaJIbHOM TPaHCIIOPTHOM CHUCTEMBbI JUI OpraHU3aluy aJallTUBHOIO YIIPABJIEHUs TPAHCIIOPTHBIMU IIOTOKAMHU.
OmnuceIBaeTcs MPEACTABICHNE YAUIHO-IOPOXKHON CETH B BHUJIE B3BEIICHHOIO OPHEHTHPOBAHHOTO Tpada, BECOM IyT
KOTOPOTO SIBIISIETCS BEPOSTHOCTb MPOe3/a MO Jyre. BoIAesstoTcss OCHOBHbBIC XapaKTEPUCTUKU HEIUTATHBIX CUTYyal[Hi
— THII, 30Ha HETIOCPEJCTBEHHOTO BIIMSHMUS, BPEMsI BOSHUKHOBEHHS U yCTPAHCHMS, MATEMAaTHIECKOE OXKHUJAHUE MepPH-
oza cymecrBoBanus. [IpuBomuTcs KinaccM(UKALMs HELITATHBIX CUTyalWi 10 pasHbIM mapamerpam. ITo mpocrpan-
CTBEHHOMY PACIOJIOKEHUIO BBLICISAIOTCSA TOUEUHbIE, IMHEHHbIC U IIJIOIIAAHbIe HeITaTHbIC CUTyaluu. I1o ucrouHuky
BO3HUKHOBEHHS BBIJCTAIOTCSA HEMITAaTHBIE CHTYalllH, BBI3BAHHBIE OKPY)KAIOIIEH CPeo, yIHIHO-TOPOKHON CETBHIO,
TEXHUUYCCKUMHU CPEJICTBAMU OPraHU3aLUU JOPOXKHOIO IBMIKCHUS U TPAHCIIOPTHBIM IIOTOKOM.
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MODELLING OF EMERGENCY SITUATIONS AT THE ROAD NETWORK

Osmushin A.A., Bogdanova 1.G., Sidorov A.V.

Samara State Aerospace University n.a. S.P. Korolev,
Samara, Russia (443086, Samara, street Moscow Highway, 34), e-mail:Alex 50174@rambler.ru

Emergency situations on the road network and need of them treatment under the Intelligent Transport System to
allow adaptive traffic control are considered. Described a representation of the road network as a directed weighted
graph, where weight of edge is probabilities of vehicle travel throw the edge. Characteristics of emergency situations
are detected — type, zone of direct influence, time of appearance and disappearance, expectation value of emergency
situation existence period. Classification of emergency situations by different features was made. By the spatial
arrangement emergency situations are divided into dot emergency situations, linear emergency situations and areal
emergency situations. By the source of appearance emergency situations are divided into emergency situations, caused
by environment, by road network, by technical means of traffic management and by traffic.

OCOBEHHOCTHU ®OPMUPOBAHUSI MATHUTHOW CUCTEMBI BETPOTEHEPATOPA
MYJIbTUMOAYJIBbHOU BETPOJJIEKTPOCTAHIIUN

ITaBinenko U.M.

OI'BOY BIIO «CaparoBckuii rocy1apcTBEHHBIN TeXHUUECKUll yHuBepcuTeT uMenu ['arapuna FO.A.»,
Caparos, Poccust (410054, . Capatos, [Tonurexuuueckas, 1. 77), e-mail: irinkapavlenko@yandex.ru

B crarbe npesioxkeHa KOHCTPYKIUs BETPOIEKTPOCTAHIMH JIIsl IPUMEHEHHs B TOPOJCKOM CpeJie, NPeICTaBIsAI0-
masi CUCTEMY OJJHOTHUIIHBIX TPAHCIIOPTAOeIBHBIX MOYJIel HEOOMbIION MOITHOCTH. JIJIs MUTaHHUs CUCTEM aHTHOoONee-
HEHUsl KPBIII 37aHKUH MpeAsokeHa yNpoIleHHas KOHCTPYKIHUS MOy s MYJIBTUMOMYIbHON BETPO3NIEKTPOCTAaHIUH Oe3
npeoOpas3oBarenss 4acTOThl. IIpuBeseHs! pe3yabTaThl MOAEIUPOBAHNS MarHUTHBIX IOJIEH BETPOreHepaTopa, BBINONI-
HeHHoro B nporpamme Elcut. PaccMOTpeHb! BApHAHTBI BBIIOIHEHUS CEPCYHUKOB POTOPA M CTATOPA U3 HEMArHUTHBIX
MaTepHuasoB, a TAKKe BBITIOJHEHH CepAeYHUKa cTaTopa Oecra3oBoii koHCTpyKuuy. [IpuBenens! rpadukn n3MeHeHNns
MardHUTHOM MHIYKIMU B BO3/YIIIHOM 3a30p€ IIPYU U3MEHEHUH TOJIIMHBI MATHUTHOTO CEPACYHMKA POTOPA U BBICOTHI 110-
CTOSIHHBIX MarHuToB. CTaThs COAEPKUT KPUBBIE PACIIPE/IeICHNs] MATHUTHONW MHIYKIIMH B BO3/YILIIHOM 3a30p€e IPH HC-
TMOJIb30BaHUM TIOCTOSIHHBIX MarHUTOB TPANeLUEeBHIHON (OPMBI, a TAKKe U3MCHEHHUs KPUBBIX PACTIPE/ICTICHUS HHIYK-
IIMU B BO3AYIIHOM 3a30p€ BETPOreHepaTopa Ipu N3MEHEHUH YIJIa HaKJIOHa OOKOBBIX TPaHe MOCTOSHHBIX MATHUTOB.

FEATURES OF FORMATION WIND GENERATOR
MAGNETIC SYSTEM MULTI-MODULAR WIND POWER PLANT

Pavlenko 1.M.

Saratov State Technical University n.a. Gagarin U.A.,
Saratov, Russia (410054, Saratov, street Polytechnicheskaya, 77), e-mail: irinkapavlenko@yandex.ru

The paper proposed the construction of wind power plants for use in an urban environment, which represents a system of
transportable modules of the same type of small capacity. Frost protection for the supply of building roofs proposed simplified
design module multi-modular wind power without the drive. The results of modeling of magnetic fields wind turbine, made
in the program Elcut. The variants of the rotor and stator cores of the magnetic materials and the implementation of the stator
core bespazovoy structure. The graphs of changes in the magnetic induction in the air gap in the thickness of the magnetic
core of the rotor and the height of the permanent magnets. The article contains the distribution curves of the magnetic
induction in the air gap of the permanent magnets using the trapezoidal shape, and changes the distribution curves induction
in the air gap when the wind turbine the angle the side faces of the permanent magnets.

OBECHEYEHUE Y®PEKTUBHOM PABOTHI MYJIbTUMOIYJIbHOM
BETPO3JIEKTPOCTAHIIMHA ITPU U3BMEHEHHWHN CKOPOCTHU BETPA U HAI'PY3KHU

Masaenxko U.M.!, Crenanos C.®@.!, Epoaes E.T.2

1 ®T'BOY BIIO «CaparoBckuii Tocy1apCcTBEHHBIN TeXHUYecKuil yHuBepcuTeT umenu ['arapuna FO.A.»,
Caparos, Poccust (410054, Caparos, [Tonutexandeckas, 1. 77), e-mail: irinkapavlenko@yandex.ru
2 I'KII «3anagno-Ka3axcTaHCKuil arpapHO-TeXHUUYECKUN yHUBEPCUTET UMEHU JKaHTUp XaHay,
Vpanbck, Pecniyonuka Kazaxcran (090000, Ypasbck, yin. XKanrup xana, 51), e-mail: erbol.erbaev@mail.ru

OObeKTOM HUCCIICAOBAaHMS SABIISIETCA MYJIBTUMOAYJIbHASL BETPOJIEKTPOCTAHIINSA, [TO3BOJIAIOIIA ITYTEM YBEIINUCHU S
KOJIM4YCCTBaA MOHyHCﬁ NOJIYy4YUTDh HIO6yIO H606XOHI/IMyI0 MOIIHOCTD, a TAKKE IMMOBBLICUTH HAJCKHOCTb U PEMOHTOIIPH-
TOAHOCTDH IIPU TPAHCIIOPTUPOBKE, MOHTAXKE U SKCILTyaTallUuU. HpeﬂMeTOM MCCJICAOBAHWA, COACPIKALLIECTOCA B CTAThE,
ABJIIIOTCA OCHOBHBIC 3aKOHOMCPHOCTH IPOLECCOB MOJIYYCHHU MaKCHMAaJTbHOM MOIIHOCTH MyJIbTPIMOﬂyHBHOﬁ BETPOS-
JICKTPOCTAHIIUU. B crarse IMPOBECIACH 0630p METO/I0B ITOMCKa TOYKH MaKCHMaJIbHOM MOIITHOCTH BETPOIICKTPHUUCCKUX
YCTaHOBOK JIOKAJIbHOI'O IPUMCHCHMU . I[JISI NOJy4YC€HHUS MaKCUMaJIbHO BO3MOXKHOM MOIIHOCTH OT BETPOYCTAHOBOK ITPpU
JOOBIX CKOPOCTAX BETpPaA MPCAJIOKEH aJITOPUTM, OCHOBAHHBIN Ha MOAACPXKAHMHM 4aCTOThI Bpalll€HHs BETPOKOJIECA B OIl-
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THUMAJIbHOM 3HAYEHHU 3 CYET M3MCHEHMS BEJIMIHMHBI 3apsiTHOTO ToKa. [Ipe/iokeHbl KOHGUTypanust MO MYJIBTH-
MOZYBHOI BETPOAIEKTPOCTAHIINN HA OCHOBE OECKOHCOIBHOTO BETPOT€HEPATOpa C MMEKTPOMEXaHMIECKAM CIIOCOO0M
PEryJIupoBaHHs ¥ CTa0MIN3AlUY BBIXOJAHOTO HAIPSDKEHUS, MpeoOpa3oBaresisi YacTOTHl Ha OCHOBE MHBEPTOpa TOKa,
0JI0Ka aKKyMYJIATOPHBIX OaTapel, 3apsAHOTO YCTPOHCTBA, HMITYITECHOTO PETY/STOPA 3apsITHOTO TOKA.

ENSURE EFFICIENT OPERATION MULTI-MODULAR WIND POWER STATION
WITH CHANGE WIND SPEED AND LOAD

Pavlenko I.M.!, Stepanov S.F.!, Erbaev E.T.?

1 Saratov State Technical University n.a. Gagarin U.A.,
Saratov, Russia (410054, Saratov, street Polytechnicheskaya, 77), e-mail: irinkapavlenko@yandex.ru
2 Zhangir Khan West Kazakhstan Agro-Technical University,
Uralsk, Kazakhstan (090000, Uralsk, st. Zhangir Khan, 51), e-mail: erbol.erbaev@mail.ru

The object of the study is multi-modular wind power station allowing by increasing the number of modules required
to get any power, as well as improve the reliability and maintainability during transportation, installation and operation. The
subject of the study contained in the article are the basic laws of the processes to maximize the power of multi-modular wind
farm. The article provides an overview of methods to search for the point of maximum capacity of wind power plants of local
application. To get the maximum output from wind turbines at wind speeds of any proposed algorithm based on maintaining
the speed of the wind wheel at the optimum value by changing the value of the charging current. Proposed multi-modular
setup of a wind farm on the basis of wind turbine with an electromechanical method for controlling and stabilizing the output
voltage of the frequency converter based on current inverter, the battery pack, charger, charging current switching regulator.

OCOBEHHOCTHU BETPOTEHEPATOPHOM YACTH
MYJABTUMOAYJIBHBIX BETPO3JIEKTPOCTAHIIUU

ITaBnenxo U.M., CrenanoB C.®D.

OI'BOY BIIO «CaparoBckuii rocy1apcTBEHHBII TeXHUUYECKUl yHuBepcuTeT uMenu ['arapuna FO.A.»,
Caparos, Poccus (410054, . Capatos, [Tonurexuuueckas, 1. 77), e-mail: irinkapavlenko@yandex.ru

[pennoxena KOHCTPYKIMS MHTETPUPOBAHHOM BETPOreHEPATOPHON YacTH MYJIBTUMOIYJILHOW BETPORIEKTPOCTAHIIMH, BbI-
TIOJTHEHHAs HA OCHOBE PETYMPYEMOT0 CHHXPOHHOIO TeHEpaTopa Ha MOCTOSIHHBIX MarHUTax. PerynmpoBanie HanpsKeHHs! TeHe-
patopa OCyIIECTBIIETCS 3a CUET M3MEHEHMS MOIOKEHHS POTOpa OTHOCUTENEHO OOMOTOK CTaTopa IMpH CKOPOCTH BETPA OT VHOM
10 vmax. [l craGim3aliy 1 peryiipoBaHHs HAPSDKEHNS. MY/ IBTHMO/YIIBHOM BETPOAJIEKTPOCTAHIMI B IMAMA30HE CKOPOCTEH
BETpa OT VMin JI0 VMax KKkl MOTYIb COAEPKHUT IPeoOpa30BaTelTb JaCTOTEI HA OCHOBE HHBEPTOPA TOKA C HHAYKTHBHO-THPH-
CTOPHBIM KOMIIeHcaTopoM. Pa3paboraHa Moziesb BETpOreHepaTopHOit YacTH MYJIBTHMO/YJIBHOM BETPONEKTPOCTAHIIMH C TTOMO-
IIBO MTaKeTa MPUKIAIHBIX porpamm Matlab+Simulink, koTopast o3BomsieT necneoBaTh IMHAMITYECKIE PeKIMBI Pa0OTHI ¢ yde-
TOM MOIIHOCTH BETPOBOIO MOTOKA, YaCTOTHI BPAIlIEHNs BETPOKOJIECa, BEIMUMHBI M XapaKTepa Harpy3ku. BisiBiieHa 3aBHCHMOCTB
TIEpEMEIIIEHNST POTOPA OTHOCUTEILHO CTAaTOpa B 3aBICHMOCTH OT CKOPOCTH BETpa 1 3HAYEHHS TOTOKOCIIETIICHHS.

FEATURES OF THE WIND GENERATOR PART MULTI-MODULAR WIND POWER PLANT
Pavlenko I.M., Stepanov S.F.

Saratov State Technical University n.a. Gagarin U.A.,
Saratov, Russia (410054, Saratov, street Polytechnicheskaya, 77), e-mail: irinkapavlenko@yandex.ru

A design of an integrated multi-modular wind generator of wind power, made on the basis of the controlled
synchronous generator with permanent magnets. Generator voltage regulation is carried out by changing the position
of the rotor relative to the stator windings with wind speeds of up to Vn vmax. To stabilize and regulate voltage multi-
modular wind power in the range of wind speeds from vmin to vmax each module contains the inverter based on
current inverter with inductively thyristor compensator. A model of the wind generator of wind power with the help
of multi-modular software package Matlab + Simulink, which allows you to explore the dynamic modes, taking into
account the power of the wind flow, the speed of the wind wheel, the size and nature of the load. The dependence of the
displacement of the rotor relative to the stator depending on the wind speed and flux values.

HUHTEJUVIEKTYAJIM3AIUA YIIPABJIEHUSA ITPOJAYKTOM
B CUCTEME «ITPOU3BOJUTEJID - HIOTPEBUTEJIb»: POCCUUCKUE OCOBEHHOCTH

ITIaBaos H.B.

OI'BOY BIIO «Cankr-IlerepOyprckuii rocy1apcTBEHHbIH MOTUTEXHUUECKUH YHUBEPCUTET,
Canxkr-IletepOypr, Poccust (195251, . Cankr-IletepOypr, yi. [lonurexunudeckas, 29), e-mail: pavlov@
kafedrapik.ru

INoxazana HEOOXOAUMOCTH PACCMOTPEHHS TPOU3BOAUTENS M TOTPEOHUTENS KaK SANHOM CUCTEMBI, BAXKHOCTH Pa3BUTHS
B3aMMOOTHOILICHUN «IOTPEOUTENIb - IIPOU3BOIUTENb» B COBPEMEHHBIX BBICOKOJMHAMUYHBIX POCCUHCKUX YCIIOBHSX, YTO
TIO3BOJIUT Yepe3 MOBBIMICHHE KauyeCTBA MPOAYKIIH 00CCIICINTh Pa3BUTHE OTEUCCTBEHHON MpoMbIIuIeHHOCTH. [IprBenena
CTpYKTypa IPOrpaMMHBIX CPEICTB YIIPABICHUS XKU3HEHHBIM LIUKIIOM IpoyKTa. CrenaH BbIBOJ O HEAOCTATOYHOM UHTErpa-
LU B 9TOT MHCTPYMEHTAPHUIA CPEZICTB PEIICHIsT MAPKETHHTOBBIX 33/1a4. BhIiBiIeHa He0OX0OMMMOCTh HHTEIIEKTyaIH3aliN
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MAapKETUHIOBOH JEATEIbHOCTH, B YACTHOCTU — YIIpaBleHUs NpoaykroM. [IpoananmsupoBaHa BO3MOKHOCTb IPHUMEHEHUS
Pa3THYHBIX CPENICTB MHTEIUICKTYAIM3aliH: HeHPOHHBIX CeTeH, IepeBbeB KIACCH(HKAINY, aITOPUTMOB OIPAaHUYCHHOTO
nepedopa, CTPyKTYpPHBIX YPaBHEHUH U KCHEPTHBIX cUCTEM. PaccMOTpeHbI MPOSBICHUS MOJIOKUTENIBHBIX M OTPULATENb-
HBIX CTOPOH 9THX CPEJICTB IIPH PEIICHIN TOCTAaBICHHOI 3a1a4n. [Toka3aHa 1ieiecoo0pa3HOCTb NCIOIB30BaHNUS SKCIIEPTHON
CHCTEMBI TTOJICPIKKH IPHHATHSI PEIICHHH TI0 YIIPABICHHIO MPOIYKTOM. BBIIBICHBI 0COOCHHOCTH PUMEHEHHS IKCIICPTHOM
CHCTEMBI: HEOOXOMMMOCTh MAaTPUYHOTO NIPE/ICTABICHNSI, pAaOOTHI C HEYETKOH M HEMONHOH HH(popManue, yaeT cyObeKTHB-
Horo (hakTopa, HHTEPAKTHBHOCTB, aIAlITUBHOCTD. [IpeiokeHbl MEXaHH3MBI, TTO3BOJIIOIIHE MTPEO0IeTh BOSHHUKAIOIIHE
CIIOXXHOCTH. Pe3ybTaTsl MOATBEPIKAAI0TCS BHEAPSHHOMN Pa3paboTKOi MOJ00HOMH CHCTEMEL

PRODUCT MANAGEMENT INTELLECTUALIZATION IN THE SYSTEM
«PRODUCER — CONSUMER»: RUSSIAN SPECIFICS

Pavlov N.V.

Sankt-Petersburg State Polytechnical University,
Sankt-Petersburg, Russia (195251, St. Petersburg, Polytechnicheskaya st., 29), e-mail: pavlov@kafedrapik.ru

The necessity of considering producer and consumer as a joined system is shown ass well as the importance of
relations development between producer and consumer. This is especially important in nowadays dynamically changing
Russian economic conditions. This will increase the quality of Russian products and hence — lead to development of
Russian industry. The structure of computer aided lifecycle support software is shown. It is revealed that instrumentation
for solving marketing tasks is not sufficiently integrated in it. The necessity of marketing functions intellectualization
and especially — product management is discussed. Several approaches to this problem are considered: neural networks,
classification trees, structural equations, restricted search algorithms, structural equations and expert systems. The
perceptiveness of expert systems is shown for decision support in product management. Specific features of its
implementation are discussed: matrix representation, fuzzy and not full information, subjective factor, interactivity,
adaptability. Mechanisms are suggested that help to overcome the difficulties discussed. Results are confirmed by
implementation of an expert system built according to the results discussed.

CTPYKTYPA M CBOMCTBA CTAJIM 30XT'CA IIOCJIE JTA3EPHO-IIJIA3SMEHHOT' O
A30THPOBAHHUSA U HAHOCTPYKTYPUPOBAHMUS

MassoB M./., Yepabsinues B.B., Crenamkun A.A., lanunos B.J1.

HUTY «MUCuC», Mocksa, Poccust (119991, . MockBa, JIeHMHCKHI IpOCIIEKT, 4),
e-mail: mkpavlovd@gmail.com

J171s1 TOBBIIICHYST KA4eCTBA TIOBEPXHOCTH U HAIEKHOCTH CTANBHBIX M3/IETINH IPEUIOKEH MeTOZ 00pabOoTKH TOBEpX-
HOCTH C HCIIONB30BaHNEM JIOKAJIbHBIX KOHLIEHTPUPOBAHHBIX ITOTOKOB SHEPIHH, TAKUX KaK 3E€KTPOHHO-IYYEBBIE U Ja3ep-
Hble. [IpuBeneHs! cBeIeHUs 0 BO3MOKHOCTH IPHMMEHEHUS JIA3EPHO-IUIA3MEHHOIO a30TUPOBAHIS UL U3MEHEHUS CBOMCTB U
CTPYKTYpBI TIOBEPXHOCTHBIX CJIOEB CTANBHBIX M3/IEINH 171 YMEHBIIEHUs] MEXaHHUECKOTO U3HAIIMBAHUS PabOYMX MOBEPX-
HOCTeH. BpIia mocTapieHa 3aiada U3yInTh BIMSTHUE JIa3epHO-TUIA3MEHHOH 00paboTKH Ha CTPYKTYpy M TBEPIOCTH TIOBEPX-
HOCTHOTO CJ1051 cTayii. OCHOBHOM IPUHLIMII TaKoi 00PabOTKM 3aKIIFOYACTCS B HACBIIEHUN PACILIABICHHOTO METAILIA a30TOM
13 TIPUIIOBEPXHOCTHOH J1a3epHOil mra3Mel. [py KpucTa/uI3aniy paciuiaBa IPOUCXOUT 00pa30BaHNE METKOINUCIEPCHBIX
HUTPHUJIOB, KOTOPBIE H3MEITBYAIOT U YIPOUHSIOT CTPYKTypy Matepuana. [IpoBesieH aHanm3 U3MEHEHHUI B CTPYKType MOBepX-
HOCTHBIX c110eB Ha npumepe ctanu 30XT'CA ¢ ucronp30BaHueM ONTHYECKON U AIEKTPOHHON MUKPOCKOIIHY.

STRUCTURE AND PROPERTIES OF STEEL 30XT'CA
AFTER LASER-PLASMA NITRIDING AND NANOSTRUCTURING

Pavlov M.D., Cherdyntsev V.V., Stepashkin A.A., Danilov V.D.

National University of Science and Technology “MISIS” (119049, Moscow, Leninskiy prospect, 4),
e-mail: mkpavlovd@gmail.com

To improve quality and reliability of steel products surfaces the method of surface treatment using the concentrated
streams local energy such as electron-beam and laser was proposed. The information about the possibility of using a
laser-plasma nitriding to change the properties and structure of the surface layers of steel products was provide in
order to reduce mechanical wear of working surfaces. The task was to study the effect of laser-plasma treatment on the
structure and hardness of the surface layer of steel. The basic principle of this treatment is the saturation the molten
metal surface with nitrogen from laser plasma. During molten metal crystallization occurs the formation of fine nitrides
which crushed and the reinforcing microstructure of material. The analysis of changes in the surface layers structure
example steel 30XI'CA was done using optical and electron microscopy.

AKYCTOOINTUYECKHUIA KOMMYTATOP ONTUYECKUX U3MEPUTEJBHBIX KAHAJIOB
JIABEPHBIX JOIIJIEPOBCKUX AHEMOMETPOB

IMaBaos B.A., bakakun [.B., [lnausiii B.I'.,, Kporos C.B., Kymukos /I.B., Paxmanos B.B., Cagdakos O.1O.

OI'BYH «Mucturyt temnodusuxu uM. C.C. Kyrarenagze CO PAH»,
Hoocubupck (630090, r. HoBocubupck, np-t Akagemuka JlaBpentbena, 1), e-mail: pavlov@itp.nsc.ru

Pa3BuTHe COBpeMEHHBIX (PyHIaMEHTAJIBHBIX MCCIEOBAHUN B OOJACTH THPO- U adPOAUHAMHKH CBSI3aHO C HC-
MOJIb30BAaHMEM HOBEHIIeH AUarHOCTUYECKOH M MHCTPYMEHTAIbHOHI 6a3bl. JIasepHbIe JOIIEPOBCKHE aHEMOMETPHI IO~
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3BOJISIFOT OECKOHTAKTHO IMOJIy4aTh TOUHYI0 HH(GOPMAIUIO O KOMIIOHEHTaX BEKTOPa CKOPOCTH HCCIEAYEeMOro MOTOKa B
Majioi obnactu u3mMepenus. OTHOBPEMEHHOE H3MEPEHHE JIByX OPTOTOHAIBHBIX KOMIIOHEHT BEKTOPa CKOPOCTH OCY-
IIECTBIISCTCS] OOBIYHO JIa3ePHBIMU aHEMOMETPAMH, HMEIOIIMMH JBYXKaHAJIBHYIO CTPYKTYpPY C JCICHHEM MOIIHOCTH
Ja3epHOTO M3ITy4YCHUS MKy KaHanaMu. HeocTaTKoM 3THX yCTPOICTB siBisieTcst Masiasi 9 (heKTHBHOCTh HCIIONB30Ba-
HHSI MOIITHOCTH JIa3€PHOTO U3IIy4eHHs, IOCKOIBKY Ha ONTHYECKHH KaHall, U3MEPSIOIIUH OIHY KOMIIOHEHTY CKOPOCTH,
TIPUXOAUTCS] MEHEE MOJIOBHHBI SHEPTUH JIa36PHOT0 HCTOYHUKA. AKYCTOONTHYECKast KOMMYTAIUS ONITHKO-3JICKTPOHHBIX
M3MEPUTENBHBIX KaHAJOB JIA3ePHBIX JOIJIEPOBCKUX aHEMOMETPOB IO3BOJISICT CYIIECTBEHHO ITOBBICUTH OTHOIICHHE
CHTHAJI/IIIyM U TOYHOCTh U3MEPEHHUIA, HO CBsI3aHa C HEOOXOAMMOCTBIO PEIICHHS Psijia CEPbE3HBIX HAyYHO-TEXHHYECKHX
npo6iem. Co3aH akyCTOONTHYSCKHI KOMMYTATOp, 00€CIEUNBAIOIINI CHHXPOHHYIO KOMMYTAIHIO JTa3ePHBIX 30HIH-
PYIOILINX ITy4YKOB U 3JIEKTPOHHOTO CUTHAJIBHOTO MPOLIECcCOpa, HU3KUH yPOBEHb KOMMYTAIIMOHHBIX TIOMEX B ONTHYECKUX
U SJICKTPOHHBIX M3MEPHTENBHBIX KaHAJIaX M BBICOKOE ObICTponelicTBhe. [IpuMeHeHne pa3paboTaHHOTO aKyCTOOITH-
YECKOr0 KOMMYTaTOpa ONTHYECKHX W3MEPHTEIbHBIX KaHAIOB B HOBCHIINX JIA3CPHBIX IMOJIYHPOBOIHHKOBBIX JIOIUIC-
poBckux anemomeTpax cepun «JIAJ[-0xx» obecredrnio quana3oH H3MepsieMbIX CKOPOCTEil MO JBYM KOMIIOHEHTaM
BekTopa ckopocTr + 0,01...200 M/c ¢ MOTpemHOCTRI0 H3MepeHus cpefHeit ckopocth + 0,5%.

ACOUSTO-OPTIC SWITCH OF OPTICAL MEASURING CHANNELS
OF LASER DOPPLER ANEMOMETERS

Pavlov V.A., Bakakin G.V., Glavniy V.G., Krotov S.V., Kulikov D.V., Rahmanov V.V., Sadbakov O.Y.

Institute of thermophysics SB RAS, Novosibirsk (630090, Novosibirsk, Lavrentiev av., 1), e-mail: pavlov@itp.nsc.ru

The development of modern fundamental research in the field of hydro and aerodynamics connected with use modern
diagnostic and instrumental base. Laser Doppler anemometers allow to non-invasively receiving accurate information
about components of the velocity vector of investigated flow in the small area of measurement. Simultaneous measurement
of two orthogonal components of the velocity vector is usually executed by laser anemometry, having a dual structure
with the division of the laser radiation power between the channels. The disadvantage of these devices is low efficiency of
using laser radiation power, because measuring one velocity component optical channel have less than half of laser source
energy. Application of switching of optical-electronic measuring channels of laser Doppler anemometers allows to raise
essentially the relation a signal/noise and accuracy of measurements. Implementation of a switching mode is interfaced to
necessity of the decision of some problems. The developed acousto-optic switchboard provides the synchronous switching
of laser probing bundles and the electronic signal processor and low level of switching noises in optical and electronic
measuring channels, it possesses high high-speed performance. Application of the developed acousto-optic switchboard
of optical measuring channels in LAD-0xx laser Doppler anemometers provided a range of measured speeds on two
components + 0,01 ... 200 mps with the average rate measurements error + 0,5%.

AKTUBALIUSA TIUBHBIX ﬂPO)K)KEfI CMECBIO OPTAHUYECKHUX KUCJIOT
IMagisioB A.A.', ITomo3oBa B.A.!, Ilepmsikosa JI.B.!, Bepemaruu A.JI.2

1 ®I'BOY BIIO «KemepoBckHii TEXHOIOTMYECKUA HHCTUTYT MUILEBOM MPOMBIIIEHHOCTH» MUHHCTEpCTBA
o0pazoBanus 1 Hayku PO, Kemeporo, Poccust (650056, . KemepoBo, Oynseap Crpouteneii, 47), pomozo.va@mail.ru
2 Buiickuii TexHonormaeckuit MHCTUTYT (puman) GI'BOY BIIO «Anraiicknii rocynapcTBEHHBIA TEXHIIECKUN
ynusepcuteT uMm. VL.U. TTomsynoBay, buiick, Poccus (659305, Aunraiickuii kpaii, . buiick, yi. Tpodumosa, 27)

HccnenoBaHa BOSMOXXHOCTh aKTUBALIMH KU3HEACSATEIBHOCTH CYXUX ITHBOBAPEHHBIX IPO}CKEH MPU MOMOIIHK pe-
TYJSITOpa SHEPreTHYecKoro oOMeHa — CMecH OpraHnuecKux Kuciot nukiia Kpebca. MccnenoBano BimsiHIE pa3iInaHbIX
KOHLICHTPALMI CMECH KHCJIOT M ITOKa3aHO TOJI0KUTEIBHOE €€ BINSHUE Ha aKTHBHOCTb (DEPMEHTOB KIJIETOK APOXIKEH, a
TaKOKe Ha (PM3MOIOTMYECKOE COCTOSIHUE IPOXOIKEBON KyJIBTYPBI 32 CUET YBEJIMUCHUSI IPOHUIIAEMOCTH KJICTOYHBIX MEM-
Opan. Mcnonbp3oBaHue Ipookell, akTHBUPOBAHHBIX B paCTBOPE KUCIOT B KoHIEHTparuu 1.10-10 mois/mm3, monoxu-
TEIBLHO CKa3bIBACTCS Ha Ipolecce COpaKUBaHMs MMBHOTO CyClia, YTO MOATBEPIKICHO NPOH3BOJCTBEHHBIMU UCIIBITA-
HHUSMH Ha JAeicTByIoleM npeanpustuu. [Ipornece 6poxeHnst cokparuics Ha 1 cyTKH, (pU3HOIOTHYECKHE TTOKA3aTeNnn
JPOXKEBOH KyJIBTYpPBI JIy4Ille 10 CPAaBHEHHIO C KOHTPOJIBEHBIM BapHaHTOM Oe3 00paboTKH, KadyeCTBEHHbIE II0Ka3aTen
1 OpPraHOJICITHYECKAst XapaKTePUCTHKA IIMBA COOTBETCTBYET TPEOOBAHUSIM CTaHIAPTA.

ACTIVATION OF BEER YEAST BY THE MIX OF ORGANIC ACIDS

Pavlov A.A.!, Pomozova B.A.!, Permyakova L.V.!, Vereschagin A.L.2

1 FGBOU VPO “Kemerovo Institute of Technology of the Food Industry” Ministry of Education and Science
of the Russian Federation, Kemerovo, Russia (650056, Kemerovo, Stroiteley Boulevard, 47), pomozo.va@mail.ru
2 Biysk institute of technology (branch) of FGBOU VPO “The Altai state technical university of [.I.Polzunov”,
Biisk, Russia (659305, Biisk, Trofimova str., 27)

Possibility of activation of activity of dry brewing yeast by means of the regulator of a power exchange — mixes of
organic acids of a cycle Krebsa is investigated. Influence of various concentration of a mix of acids is investigated and
its positive influence on activity of enzymes of cages of yeast, and also on a physiological condition of barmy culture
at the expense of increase in permeability of cellular membranes is shown. Use of the yeast activated in solution of
acids in concentration 1.10-10mol/dm3, positively affects process of fermentation of a beer wort that is confirmed with
production tests at the operating enterprise. Process of fermentation was reduced by 1 day, physiological indicators of
barmy culture it is better in comparison with control option without processing, quality indicators and the organoleptic
characteristic of beer conforms to standard requirements.
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YCTPOMCTBO JIJI1 USMEPEHMS I'OJIOJIEAHON M BETPOBOM HATPY30K
HA ITPOBOJA 1 TPOCHI BO3AYIIHBIX IMHUU JIEKTPOIIEPEJAYUN

Ilanacenko M.B.

OI'BOY BIIO «Bonrorpaackuii rocynapCTBEHHBIN TEXHUUECKIA YHUBEPCUTET», KaMBIIIMHCKII TEXHOIOTUIECKUI
uHeTUTyT (dunman) ®I'BOY BIIO «Boarorpaackuil rocyapcTBEHHbIH TEXHUUECKUH YHUBEPCUTETY,
Kawmpimun, Poccus (403874, Bonrorpasckast oonacts, . Kambimus, yiu. Jlennna, 6-a), e-mail: kti@kti.ru

[IpoBeneH KpaTkuii aHANN3 Pa3IHIHBIX CIIOCOOOB M YCTPOHCTB MOHUTOPUHTA KIMMATHIECKUX Harpy30K Ha Ipo-
BOZIa U TPOCHI BO3AYILIHBIX JUHUIL. B HacTosIiee BpeMs M3BECTHBI HECKONBKO YCTPOUCTB YAaCTHYHO HIIH TOJHOCTBIO
pemraomux 3a1ady oOHapy>KeHUsI U PAcIIO3HaBaHWs BUJIOB OTIOKECHUH Ha IPOBOAAX M TPOCAX BO3MYIIHBIX JTHHHUN
aneKTpornepenadn. [1aBHas 3a1a4a BceX yCTPOUCTB — 3TO MOBBIIeHNE 3()(HEKTHBHOCTH H3MEPEHUI, MaCChl OTIOKESHHN
IIpHU JIFOOBIX METEOPOJOTHUECKHUX yCIOBHsX. [locTaBleHHas 3a/1ada pemaeTcst TeM, 9TO B YCTPOMCTBO UIST H3Mepe-
HHS TOONEHON 1 BETPOBOI HArpy30K Ha BO3IYIIHBIX JIMHUAX JIEKTPONEpeaaul, CoaeprKaliee J1aTIuK CHUIIbL, TTOJBe-
IIEHHBIH MEXIy TPABEPCOH OMOPHI U TUPIITHAOH H30IATOPOB ¢ (ha3HBIM MPOBOAOM, H3MEPHUTEIBHBII TPUOOpP 1 KaHal
Tenenepenaqn. JlonoaHUTENbHO BBEAEHBI JATUNKK KPEHa, 3aKpeIUIEHHBIE HA THPIISTHIE U30JIITOPOB U HA TeJe OMOPEL,
JIaTIUK TEeMIIepaTypbl U KOHTpoiuIep ompoca. [Ipudém B kauecTBe KaHajla TeJerepenadd BHIOpAHbI Mepealomui u
NPUHUMAIOIINH PaAnOMOJIEMEL, a B KAU€CTBE U3MEPUTENIBLHOTO MpHOOpa — kommbioTep. [Ipy 3ToM qaTuuky CHIIbI, KpeHa
U TEeMIIEPaTyphl MOJACOCIUHEHBI K BXOaM KOHTPOJUIEPA OIIPOCa, BBIXOJ KOTOPOrO MOAKIIOYEH K BXOLY [EPEAaIOIIero
paaroMozieMa, a BBIXOJ MPHHUMAIOIIETO PAANOMOJIEMA EKTPUIECKH CBSI3aH C BXOJOM KOMIIbIOTEPA.

THE DEVICE FOR MEASUREMENT OF ICE AND WIND LOADS OF WIRES
AND CABLES OF AIR-LINES OF THE ELECTRICITY TRANSMISSION

Panasenko M.V.

FGBOU VPO “Volgograd State Technical University” Kamyshin institute of technology (branch) of FGBOU
VPO “Volgograd State Technical University”’, Kamyshin, Russia (403874, Volgograd region, Kamyshin, Lenin St., 6-a),
e-mail: kti@kti.ru

The short analysis of various ways and devices of monitoring of climatic loads of wires and cables of air-lines is carried
out. Now some devices partially or completely solving a problem of detection and recognition of types of deposits on wires
and cables of air-lines of an electricity transmission are known. The main task of all devices is an increase of efficiency of
measurements, weight of deposits at any weather conditions. The objective is solved that in the device for measurement of ice
and wind loadings on the electricity transmission air-lines, containing the sensor of force suspended between a traversy support
and a garland of insulators with a phase wire, the measuring device and the telecast channel. The sensors of a list fixed on a
garland of insulators and on a body of a support, the sensor of temperature and poll controler are in addition entered. And as the
channel of the telecast transferring and accepting radio modems, and as the measuring device — the computer are chosen. Thus
sensors of force, a list and temperature are connected to entrances of the controler of poll which exit is connected to an entrance
of a transferring radio modem, and the exit of an accepting radio modem electrically is connected with a computer entrance.

METAJLJIOT PAOMYECKHUI AHAJIN3 INOBEPXHOCTH CTAJIA 65"
HOCJIE JIEKTPO3PO3UMOHHOU OBPABOTKHA

Manos 1.0., Abas3 T.P., AGpocumoBa A.A.

Ilepmckuii HalIMOHATIBHBIN UCCIIEI0BATENBCKUM OMUTEXHUUECKUI YHUBEPCUTET,
Tlepmb, Poccust, 614990, r. ITepmb, Komcomonbckuit mp., 29, lowrider11-13-11@mail.ru

JlaHHast paboTa MOCBSIIIEHA BEISIBIICHUIO 0COOEHHOCTEH CTPYKTYPBI OBEPXHOCTHOTO CJIost cTanu 651, oOpa3oBas-
LIerocst B pe3ynbrare 00pabOTKM MPH Pa3HBIX PEKMMAX Pe3KH Ha IPOBOIOYHO-BBIPE3HOM CTaHKe. B pabote nccnenosamm
ctanb Mapku 651" o TOCT14959-70. IpenBaputensHo cranb 651" noasepraiu noiHoM 3akanke ¢ Temreparypsl 800 oC
B MacJie U MOCIeAyIoUIeMy CpelHeMy OTIycKy IpH Temreparype 450 oC B TeueHne 3 4acoB. DIEKTPO-3PO3HOHHYIO 00pa-
0OTKy IPOBOAMIIM Ha IIPOBOJIOYHO-BEIPE3HOM cTaHKe (pupMel Electronica, momens Ecocut, B cpene pabodeit >KHAKOCTH —
TMCTHUTMPOBAHHOM Bozie. B kadecTBe aneKTpoaa-MHCTPYMEHTA UCTIONb30BAIM IPOBOJIOKY U3 JIaTyHH Mapku JI68. bemnblit
CII0H, 00pa30BaHHBII B pe3ylbTaTe MIEeKTPOIPO3UOHHOH 00PaOOTKH, H3yJalIl METOIOM METAILIOrPahHIEeCKOro aHaIIH3a.
Merannorpadgudeckuii aHaau3 TPOBOAMIIHN € UCIIOIB30BaHHEM CBETOBOrO Mukpockomna OlympusGX 51 npu yBennueHu-
ax 110 1000 kpar Ha TpaBIeHHBIX MUKponumidax. [1o pe3ynsraTram sKCIIepHIMEHTa IOCTPOCHBI TPaHKH 3aBUCHMOCTEN
YaCTOTHI PACTIONOKEHUS TPOOOEB B MOBEPXHOCTHOM CJIO€ M INTyOHHBI CIIOS OT pesknma o0paboTk. I1o pesysibraTtam me-
TaJUIOTr paIIECKUX MCCIESIOBAHMI MOYKHO C/IeIaTh BBIBOJ O TOM, YTO HaHOOJIBIIAs ITyOHHa GeIoro cJIos JOCTHTHYTA B
cllydae MaKCHMAaJIbHOTO pexuma. B Xone nccnenoBaHus yCTaHOBIEHO, YTO 00paboTKa Ha CPEIHEM PEKHME MO3BOIUT
00€CIIeUNTh ONTHMAJIEHOE COOTHOIIEHHE MKy ITyONHOU GeIoro cIIost ¥ IPOU3BOIUTEIBHOCTBIO.

METALLOGRAPHIC ANALYSIS OF STEEL SURFACE 65G
AFTER ELECTRICAL DISCHARGE MACHINING

Panov D.O., Ablyaz T.R., Abrosimova A.A.
Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29, lowrider11-13-11@mail.ru

The aim of this work is to identify the features of the structure of the surface layer of steel 65G formed as a result
of treatment with different modes on wire — cut-out machine. This paper investigated the steel of 65G for GOST14959
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-70. Pre 65G steel was hardened from a temperature of 800 ° C in the oil and subsequent tempering at an average
temperature of 450 ° C for 3 hours. Electro-erosion process was carried out on wire-discharge wire cutting machines
firms Electronica model Ecocut, working environment of the liquid - distilled water. As the electrode — wire instrument,
brass brand L68. White layer formed by EDM machining, studied by metallographic analysis. Metallographic analysis
was performed using a light microscope Olympus GX 51 at magnifications up to 1000-fold in the etched microsections.
The experiment results plotted the frequency location of breakdowns in the surface layer and the layer depth of the
treatment regime. The results of metallographic studies we can conclude that the maximum depth of the white layer
achieved if the maximum mode . The study found that the average machining mode ensures optimal ratio between the
depth of the white layer and productivity.

SKCIHEPUMEHTAJIBHBIE HCCIIEJOBAHUSA YIAPHOI'O PASPYIIEHUS
BEJHBIX CYJIb®UHBIX PY]

IManbkoB C.A., ApanacbeB A.U., [loranos B.S1., ®edenos M.H.

®OI'BOY BIIO «Ypanbcknii TOCyTapCTBEHHBII TOPHBINA YHUBEPCUTET,
ExarepunOypr, Poccus (620144, ExarepunOypr, yia. Kyiiosimesa, 30), e-mail: ser_pankov@list.ru

OtpaboTka Gorarslx MECTOPOXKICHHUH CYIb(OUIAHBIX PyA U BOBJICUCHHUE B IepepaboTKy Oojee OEmHBIX Py, IpH-
BEJIO K YBEIMYEHHUIO YIEJbHBIX 3aTpaT Ha MONy4YeHHE KOHIEHTPAToB. B pabore paccmarpuBaeTcst Mpolece IpeiBa-
PUTENIBHOTO 00OraleHus 3a0alaHCoBbIX CyabGUIHbIX pya. Ha 6a3e sxcrepuMeHTalbHBIX UCCIICOBAaHMI TTOKA3aHo,
YTO 2NIEKTPO0OpadOTKa OEIHBIX CYNb(GHUIHBIX Py TO3BOJSIET CYIIECTBEHHO COKPATHTH 00BEMBI IIepepadOTKU, CHU3UTH
9HEPrOeMKOCTb APOOICHHS], MOBBICUTH KOHIL[EHTPALMIO MOJIE3HOTO MCKOMAeMOro. YCTaHOBJICHA 3aBUCHMOCTb y/Ielb-
HOMW JHEPruM pa3pylIeHHs OT SHEPrHH eJUHUYHOro yaapa. O00CHOBaH KpHTEpHH OLEHKH d(P(PEKTHBHOCTH PabOTHI
YIApHOTO MEXaHH3M, PABHBIIl OTHOIICHHIO Y/IEIBbHON SHEPIUH PaspyIICHHs K CTEIICHN JPOOICHHUs. YCTaHOBICHO, YTO
OTHOCHTEJIbHAsI SHEPTHs Pa3pyIIeHNs] KyCKOB CYIb(UIHBIX Py YMEHBIIACTCS C yBEINYCHUEM UX pa3Mepa M SHEPTUU
eMMHUIHOTO yaapa. OTHOCHUTENIFHO OOJbIIAst BEIMYHHA KOPPEIAIOHHOTO OTHOIICHHS! CBUJICTEIILCTBYET O HATHINN
3HAYUMOH CBSI3M JIaHHBIX napameTpoB. [TokazaHo, YTO 31eKTPOOOpabOTKa Py MPUBOIUT K YBEIHYCHHIO MEIKHX U
YMEHBIICHHIO KPYITHBIX KJIACCOB IPH YJaPHOM APOOICHHUH ¥, COOTBETCTBEHHO, ITOBLIIIEHHIO CTETICHN BCKPBITHS CYIIb-
(UIHBIX BKpAIICHUH.

EXPERIMENTAL STUDIES OF IMPACT FRACTURE OF POOR SULPHIDE ORE
Pankov S.A., Afanasyev A.IL., Potapov V.Y., Fefelov M.I.

Ural state Mining University, Yekaterinburg, Russia (620144, Yekaterinburg, street Kuibyshev, 30),
e-mail: ser_pankov@list.ru

Mining of rich deposits of sulphide ores and involvement in the processing of poorer ores, resulting in
increased unit costs of production of concentrates. The process of pre-concentration of the off-balance sulphide
ore-processing is viewed in the paper. It is stated on the basis of experimental studies that poor electric treatment
of sulphide ores can significantly reduce the amount of processing, to reduce energy destruction, increase the
concentration of the mineral content. The fact of the dependency of the specific fracture energy on the energy of
a single impact is stated. A criterion of estimating of the effectiveness of the impact mechanism is justified; it is
equal to the ratio of the specific fracture energy to the degree of the crushing. It was found that the relative energy
of destruction pieces of sulfide ores decreases while increasing size and energy of a single blow. The relatively
large value of correlation ratio indicates a significant link between these parameters. It is shown that the electro
processing of ores increases and small reduction major classes under impact crushing and accordingly increase
the degree of opening of sulfide inclusions.

CTEH/I JIUIS1 TPOBEJEHMS UCCJIEJTOBATEJNBCKNX UCITBITAHUI PETEHEPATOPA
JABUT'ATEJISI C BHEITHUM ITOJABOJOM TEIIVIOTHI

IMankun B.A., Mojonenos C.JI.

DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKICHNE BEICIIETO MPOGEeCCHOHATBHOTO
o0pazoBaHus «MOCKOBCKHI TOCYIapCTBEHHBIN MallIMHOCTPOUTENbHBINH yHUBepcuTeT (MAMU)»,
(107023; . Mocksa, yi. bonbiras CemenoBckas, 1.38), e-mail: borispapkin@yandex.ru

B crarbe npuBe/IeH aHaIU3 KOHLENIUI 9KCIIEPUMEHTAIbHBIX YCTAHOBOK U1l 0€3MOTOPHBIX HCCIICOBAHUM pe-
TeHEepaToOpPOB JIBUTraTeJeil C BHEIIHNM MTOJBOJIOM TEIUIOTHL. PacCMOTPEHBI TPpH IKCIIEPUMEHTAIBHBIE YCTAHOBKH IS
MIPOIYBKH pereHepaTopa B OTKPBITOM KOHTYPE, B 3aMKHYTOM KOHTYPE H JUISl HCIIBITAHUH pereHeparopa B 3aMKHYTOM
KOHTYpE C BO3BPATHO-IIOCTYIATEIbHBIM JIBIXKEHUEM padouero Teia. B mocnenHeM cirydyae ycTaHOBKA OCHAILICHA BbI-
TECHHUTEIIEM, MPEACTABISIONIMM c000il MOPIIHEBOW KOMIIPECCOP JABYXCTOPOHHETO JAeicTBUs. Ha 0CHOBaHMHM aHAJH-
32 PAaCCMOTPEHHBIX KOHLEIMI U3rOTOBJICH CTEH/ JUIS IPOBEACHUS HCCIIeIOBATEIbCKUX UCIBITAHUI pereneparopa
JIBUTATEJIsl C BHEIIHMM HOABOJOM TeIutoThl. OCHAIlEHHEe CTeHAA JaTYnKaMH TEeMIIepaTyphl W JaBJICHUS, a TaKxkKe
3JIEKTPOHHBIM OJI0KOM cOopa M 00pabOTKM CHTHAJIOB MO3BOJSET OMPEACIATh OCHOBHBIE (DYHKIIMOHAIBHbBIE XapaK-
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TEPUCTUKU PEreHepaTopa MpPU €ro UCIBITAHUAX B 3aMKHYTOM KOHTYPE C BO3BPAaTHO-IIOCTYIATEILHBIM JIBHKEHHEM
pabouero Tena.

STAND FOR INVESTIGATION TESTS OF REGENERATOR OF ENGINE
WITH AN EXTERNAL SUPPLY HEAT

Papkin B.A., Molodenov S.L.

Federal State Educational Institution of Higher Professional Education “Moscow state university of mechanical
engineering (MAMI)” (107023, Moscow, st. Bolshaya Semenovskaya, 38), e-mail: borispapkin@yandex.ru

The article is an analysis of the concepts of experimental units for non-engine research regenerators of engines
with an external supply of heat. We have considered three experimental units for purging of the regenerator in open-
loop, in closed-loop and for testing of the regenerator in a closed circuit with the reciprocating movement of the
working fluid. In the latter case, the unit is equipped with a displacement, which is a double acting reciprocating
compressor. Based on the analysis discussed concepts made to stand for investigation tests of regenerator of engine
with an external supply of heat. Equipment stand temperature and pressure sensors, as well as electronic data collection
and processing unit signals allows to determine the key features of the regenerator when tested in a closed circuit with
the reciprocating movement of the working fluid.

HNCIIBITAHUA B YACTHU OTJIIAIKH PEXKUMOB ITYCKA l:EHEPATOPHOﬁ YCTAHOBKH
MOBMWJIBHOI'O (BOPTOBOI'O) 3APATHOI'O YCTPOUCTBA SJIEKTPUYECKUX
CUJIOBBIX YCTAHOBOK I'OPOJCKOI'O TPAHCIIOPTA

Mankun B.A.!, Couxun B.1.2, Hazapos B.E.}

1 ®enepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO POPECCHOHATHHOTO
o0pazoBanus «MOCKOBCKHH rOCy/IapCTBEHHBIM MAITMHOCTPOUTENbHBIN yHUBepcuTeT (MAMI)»,
(107023, . Mockaa, yi1. bonbias CemenoBckas, 1. 38), e-mail: borispapkin@yandex.ru
2 ®exepanbHOE TOCYIAPCTBEHHOE YHHTapHOE Npeanpusitue «L{enrpanpabiit oprena TpymoBoro KpacHoro
3HAMEHH HAy4YHO-HCCIICI0BATEIIbCKUI aBTOMOOMITBHBIN U aBTOMOTOPHBIH HHCTUTYT «HAMI» (OI'VIT «tHAMNY),
(125438, . Mockaa, yia. ABToMoTopHas, A. 2), e-mail: val.sonkin2010@yandex.ru
3 3A0 «MexpernoHainbHOe TIPOM3BOACTBEHHOE 00BEIMHEHHIE TEXHUUECKOTO KOMIUIEKTOBAHNUS « TeXHOKOMITIEKT
(BAO «MITOTK «Texnokomiuiekry), (141980, Mockosckast 00, . JlyOHa, yi. [lIkoneHast 1. 10A),
e-mail: nazarov(@techno-com.ru

C y)KeCTOUCHHEM DKOJIOTHUECKHUX CTaHIapTOB Bce OOJBIIAst 4acTh OOIIUX BHIOPOCOB yrieBoaoponoB (o 70-90%)
TI0 IPOLIE/LYPe €30BOTO LIMKJIA BEIOPACHIBACTCS B TEUCHUE XOJIOAHOTO IyCKa M IIPOrpeBa Apuraress. Beiopocs! yrieBo-
nopoznos (CH) u3 aBTOMOOMIISI B TEUSHUE XOJIOJHOTO ITyCKa SIBISIIOTCS BBICOKMMH, ITOCKOJIBKY KaTall3aTop HE JIOCTHT
eme coeil paboueit temmneparypsl (mpudmmsurensHo 300 0C) st addextuBHOTO OKMCnenns CH. B cratbe npuBenex
aHaJIM3 PEXKUMOB XOJIOJHOTO IMyCKa U MPOrpeBa OCH3MHOBOTO JBHUTraTelisi MOOMIBLHOTO 3apsaHOro ycrpoiicta (M3VY)
U Pe3yJIbTaThl SKCIICPUMEHTANBHBIX Pa0OT 110 YIy4LICHHIO ITyCKOBBIX Ka4yeCTB MOIU(DUIHPOBAHHOIO ABUrarens BA3
21126, momHOMAacIITAOHOTO MaKeTa reHepaTopHOi ycTaHoBKH M3Y. BriOpaHHbIe KaTHOPOBKH MO3BOIMIIN ITOYTH BABOE
cHM3UTH BBIOpockl CH Ha pekrMe X0JI0HOTO ITycKa, B TOM YHCIIe 32 CUET OBICTPOro MporpeBa M BKIIOUYEHMS HEeHTpa-
nu3atopa B paboty, cHmkeHus BeiOpocoB CH u3 nBuraress.

TESTS REGARDING DEBUGGING START-UP MODES OF MOBILE (ONBOARD) CHARGER
FOR ELECTRIC CITY TRANSPORT

Papkin B.A.!, Sonkin V.I.%, Nazarov V.E.?

1 Federal State Educational Institution of Higher Professional Education “Moscow state university
of mechanical engineering (MAMI)” (107023, Moscow, st. Bolshaya Semenovskaya, 38),
e-mail: borispapkin@yandex.ru
2 Federal State Unitary Enterprise «Central Scientific Research Automobile and Engine Institute»
(FSUE NAMI) (125438, Moscow, Automotornaya street 2) e-mail: val.sonkin2010@yandex.ru
3 «TECHNOCOMPLEKT» Technical Supply Interregional Trade Association,

(141980, Dubna, Moscow region, Shkolnaya st. 10A ), e-mail: nazarov@techno-com.ru

With the toughening of the emissions standard, a larger fraction of the total hydrocarbon emissions (up to
70-90%) from the driving cycle procedure is emitted during the cold start and warm up of the engine. Tailpipe
hydrocarbon (HC) emissions during the cold start are high because the catalyst is not at its light-off temperature
(about 3000C) to efficiently oxidize the HC. In this paper presented analysis cold-start and warm-up a spark
ignition engine of range extender (MZU) and test results modified engine VAZ 21126 of MZU model with objective
improvement startability. Selected calibration permit to half cold-start HC emissions due to rapid light-off exhaust
catalyst and lower engine-out HC emissions.
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K BOITPOCY NNOBBIEHMUA TEXHOJOI'MYECKHUX U OKCIIVIYATAIMOHHBIX
CBOMCTB HEKOTOPBIX KOHCTPYKIIMOHHBIX CTAJIENA

Mauyypun I.B.!, llleBuenko C.M.%, TopumkoBa T.A.2

1 ®I'BOY BIIO Hwmxeropoackuii rocynapcTBeHHbIN TexHHueckuil yausepeuter uM. P.E. Anekceesa
Hwxnauit Hosropon, Poccus (603600, H. Hosropoa, I'CIT-41, yn. Mununa, 24, HI'TY, kad. «I[1bud»),
e-mail:PachurinGV@mail.ru; http://www.famous-scientists.ru/1238
2 ®I'bOY BIIO Huxeropoackuii rocyapcTBeHHbIH nefarornyeckuii ynusepcureT uM. Kossmbr MunnHa
(603950, H. Hosropon, I'CIT-37, yi. VibsiroBa, 1, HITIY um. K. Mununa, kad. « TCuTO»), e-mail:shevchenko.sm@mail.ru

BaskHoil 3amadeii sSBISETCSA MOBBIIIEHHE CPOKA SKCILTYaTallMM KOHCTPYKIHOHHBIX MATE€pHANIOB B 3aBHCHMOCTH OT
ycIoBHil MX paboThl. PerreHue 3Toif 3a1a4n CBA3aHO C OIpPEeICHUEM MEeTOoa YIIPOUYHEHHUs MaTepyaia Juisi KOHKPETHBIX
ycIoBHil 3KcIuTyatanuu. B paboTte mpuBeneHb! pe3ynbTaThl HCCIEAOBAHNS BIMSHIS METONOB MOBEPXHOCTHOH 00paboTKN
KOHCTPYKILIMOHHBIX CTaJIeH Ha UX CBOWCTBA, 8 IMCHHO — JIA3€pHOTO JICTUPOBAHUS XPOMOM Ha UCTUPAHUE YIVIEPOAUCTOM cTa-
11 45 ¥ XPOMOBOTO MOKPBITHS 3 METATIIOOPTaHUIECKOTO COEANHEHHS HA IPOYHOCTD U Ae(hOPMALIHIO CTajIeH ayCTEHHTHOTO
KJIacca IpH TOBBIMICHHBIX TEMIIEpaTypax W HU3KUX HANPSDKEHUSX. YCTAHOBIICHO, YTO IPH ITOBBIIICHHBIX TEMIIEpaTypax
HH3KUX HANPsDKEHUSAX HAYMHAET MPOSIBIATHCS TakoH BUJ Ae(opManuy Kak 36pHOTPAaHMIHOE MPOCKANIb3bIBAHHE, KOTOPhIN
BHOCHT CYIIECTBCHHBIH BKJIaJ], KaK B 3apOKJICHUE, TaK U POCT MUKPOTpelluH. Ero BenuurHa MeHsETCs B 3aBUCUMOCTH OT
HanpsDKEHHs], pa3Mepa 3epHa U PACCTOSHHUS OT MOBEPXHOCTH. MakcMMambHbIN 3(P(HEKT MOBBIIEHHS SKCILTyaTalOHHBIX
CBOMCTB ayCTEHUTHBIX CTaJleld HaOJIFOMaeTCsl IPU HAHSCEHUH XPOMOBOTO MOKPBITHS U3 METAJUIOOPTaHHIECKOTO COEIHE-
nus. [Ipenmaraemerit cioco0 Mo3BOMISAET 3aMEHHUTH JOPOTOCTOSAIIHE ’KaPOTIPOUHBIE CTaIN OoJee IeMIeBEIMU ayCTEHUTHBIMU
CTaJIIMU, YIPOUYHECHHBIMU TOHKUM IIOBEPXHOCTHBIM IIOKPBITHEM 13 METATIOOPraHUUECKOIO COSIUHEHHS XpOMa.

GO TO IMPROVE TECHNOLOGICAL AND OPERATIONAL PROPERTIES
OF SOME STRUCTURAL STEEL

Pachurin G.V.!, Shevchenko S.M.2, Gorshkova T.A.?

1 FGBOU VPO Novgorod State Technical University. RE Alekseev Nizhny Novgorod, Russia
(603600, Nizhny Novgorod, GSP-41, st. Minin, 24, NSTU, dep. “PBiE”»),
e-mail: PachurinGV@mail.ru; http://www.famous-scientists.ru/1238
2 FGBOU VPO Nizhny Novgorod State Pedagogical University Kozma Minin
(603950, Nizhny Novgorod, GSP-37, str. Ulyanov, 1, NGPU them.Minin, dep. “TSiTO», e-mail: shevchenko.sm @ mail.ru

An important objective is to improve the life of structural materials depending on conditions of operation. The
solution to this problem is related to the definition of the method of hardening material for a specific application. The
paper presents the results of study of the effect of the surface processing methods for structural steels their properties and,
specifically, laser alloying abrasion carbon chromium steel and a chromium coating 45 of an organometallic compound on
the strength and deformation of austenitic steels at elevated temperatures and low voltages. Found that at high temperatures
and low voltage begins to show this kind of deformation as grain boundary sliding, which makes a significant contribution
in the birth and growth of microcracks. Its value varies depending on the voltage of the grain size and the distance from
the surface. The maximum effect of increasing the performance properties of austenitic steels observed in chrome plating
of the organometallic compound. The proposed method makes it possible to replace expensive heat-resistant steel cheaper
austenitic steels, hardened by a thin surface coating of organometallic compounds of chromium.

BJIMAHUE SJIJIMIICHOCTHU U OKCHHEHTPUCHUTETA PE3SEPBYAPA
HA TOYHOCTb ABTOMATUYECKOI BAJTAHCUPOBKH

Hamkos E.H., Maptiomes H.B., Ky3nenos U.B.

T'®I'BOY BIIO «HanmonanbHbIH HecnenoBarebeKuil TOMCKUH MONMUTEXHIYECKUN YHUBEPCUTETY,
Tomck, Poccust (634050, Tomck, np. Jlenuna, 30), e-mail: epashkov1@sibmail.ru

B cratbe paccmarpuBaroTcss 0COOEHHOCTH pabOoThI KHUIKOCTHOTO aBTOOAJAHCUPYIOLIETO YCTPOMCTBA. 3a4acTyIo
peteHye IpodIeMbl MOBHIIIEHHS 3()(EKTHBHOCTH aBTOMATHIECKOH OaTaHCHPOBKH 3a CUET NCIIOIb30BAHHSI MHOTOpE-
3epBYapHOTO YCTPOWCTBA MPUBOAUT K YBEIMYECHUIO SJUIUIICHOCTH U SKCLEHTPUCHTETA BHYTPEHHEH TIOBEPXHOCTH pe-
3epByapa. B manHo# paboTe Bccne10BaIoCch BIMSIHIE 9THX (PaKTOPOB Ha TOYHOCTH OalaHCHPOBKH. Pe3ynbrars! paboTs
TI0Ka3aJli, YTO TOYHOCTh OaTaHCUPOBKH HE 3aBHCHT OT HKCIIEHTPUCUTETA 000MMBI BO BCEX CIIydasX OPUCHTALIMH BEKTO-
pa mucbananca. Kak B ciydae, korza BeKTop qucOananca COBIaaaeT ¢ JINHACH, IPOXOSIIel 4epe3 0Ch pOTopa 1 IEHTP
BHYTPEHHEH OBEPXHOCTH 00OMMBI, TAaK U B CIIy4ae, KOrja BeKTop AncbaiaHca MepeHJUKYISPEeH YKa3aHHOH TMHUH, U
B CITyJae, KoIrjja BeKTop aAncOallaHca nMeeT HalpapIeHHe, IPOMEKYTOTHOE MEXKIY JIBYMs IEPBBIMH CIIy4asiMU.

INFLUENCE TANK ELLIPTICITY AND ECCENTRISITY ON ACCURACY
OF AUTOMATIC BALANCING

Pashkov E.N., Martyushev N.V., Kuznetsov I.V.

Tomsk Polytechnic Unlverg};a/éi{ore%%lgh ovﬁ‘@(s68f§1%51 ) th omsk, Lenin Avenue, 30),

In article operation features of the liquid autobalancing device are considered. Often the efficiency increase
problem solution for automatic balancing at the expense of multitank device use, leads to increase in an ellipsity
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and eccentrisity an internal surface of the tank. In this work influence of these factors on balancing accuracy was
investigated. Work results showed that balancing accuracy doesn’t depend from eccentrisity holders in all cases of
imbalance orientation vector. As in a case when the imbalance vector coincides with the line passing through rotor axis,
and the internal surface center of a holder, and in a case when the imbalance vector is perpendicular the specified line
and in a case when the imbalance vector has the direction, intermediate between the two first cases.

HCCJEJOBAHUE ABTOBAJIAHCHPA C MHOI'OPE3EPBYAPHBIM YCTPOMCTBOM
Hamkos E.H., Maptiomes H.B., 3usikaes I.P., Ky3neunos U.B.

T'®I'bOY BIIO «HaunonanbHbIH nccneoBaTeabckiii TOMCKHA MOIUTEXHUUECKUH YHUBEPCUTETY,
Tomck, Poccust (634050, Tomck, np. Jlenuna, 30), e-mail: epashkov1@sibmail.ru

B crarse MonemupyeTcs MoBeICHNE )KUIKOCTHOTO aBTOOAIAaHCUPYIONIETO yCTpoicTBa. [JIs IpoBeJeHNs MaTeMa-
THYECKHMX MCCIIEI0BAHHI HCIIONIB3YEeTCsl MOJIENb POTOPa, COZlepIKallias pe3epByap-000iiMy, 3aKpEIUIIEMYO Ha )KECTKOM
BaJTy, KOTOPBIH NMEEeT BO3MOKHOCTH BPAICHUS B IMOANIMITHAKAX. [IJIs1 MaTeMaTHUeCKUX MCCIICIOBAHUN B3STO aBTOOA-
JaHCHPYIOIIEe YCTPOICTBO ¢ HECKOJIBKUMH pe3epByapamMu. B crarbe NpHBeeHa cXeMa CHJI JICHCTBYIOIINX B MHOTO-
pe3epByapHOii cucTeme OanaHCUpOBKYU. [IpHBOASTCS JaHHBIE O BIMSHUY PA3INIHBIX (aKTOPOB HA TOYHOCTH OaslaHCH-
POBKH, a TaKKe OCHOBHBIE OCOOCHHOCTH pacueTa MHOIOPE3epBYapHBIX aBTOOATAHCHPOB. Pe3ynbTaThl MPOBEICHHON
PabOTHI TIOKA3BIBAIOT, YTO () (PEKTHBHOCTH aBTOMAaTHIECKON OaJlaHCHPOBKY YBEJIMUMBACTCS C POCTOM YHCIIA Pe3epBya-
poB. Kpurrnyeckas 4actoTa BpallleHHs: POTOPA yMEHBIIAETCS C POCTOM YHCIIa PE3ePByapoB.

EFFICIENCY RESEARCH OF LIQUID AUTOBALANCING DEVICES
Pashkov E.N., Martyushev N.V., Ziyakayev G.R., Kuznetsov 1.V.
Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Avenue, 30), e-mail: epashkov1@sibmail.ru

In article the behavior of the liquid avtobalancing device is modelled. For carrying out mathematical researches
the model of a rotor containing the tank holder, fixed on rigid to a shaft which has rotation possibility in bearings is
used. For mathematical researches the autobalancing device with several tanks is taken. The forces scheme is provided
in article operating in autobalancing multitank system. Data on influence of various factors on balancing accuracy,
and as the main calculation features of multitank autobalance weights are provided. Results of the carried-out work
show that efficiency of automatic balancing increases with growth of tanks number. Critical rotor rotation frequency
decreases with growth of tanks number.

HNCCIHEJOBAHHME 2OPPEKTUBHOCTHU BAJTAHCHUPOBKH KUJTKOCTHBIMUA
ABTOBAJTAHCUPYIOIIUMHU YCTPOUCTBAMMU

MMamkoB E.H., MapTtiomes H.B., Ky3neunos U.B.

T'®I'BOY BIIO «HaunonasabHbIH ncceoBaTeabckiii TOMCKHA MOJIUTEXHUUECKUI YHUBEPCUTETY,
Tomck, Poccust (634050, . Tomck, nip. Jlenuna, 30), e-mail: epashkov1@sibmail.ru

B crarbe Mozenmpyercst noBeAeHHE XKHIKOCTHOTO aBTOOAIaHCHPYIOIIEro ycTpoicTsa. [l mpoBeieH!s MareMa-
THYECKHUX MCCIICIOBAHUH HCIIONB3YETCS MOZENL POTOpa, COfleprKamiasi pe3epByap-000iiMy, 3aKpeIuIsieMyo Ha KECTKOM
BaJIy, KOTOPBI MMEET BOZMOXKHOCTb BPAIICHUS B MOIIIHITHAKAX. [IPUBOASATCS TAHHBIE O BIUSHUU PA3IUYHBIX (aKTOPOB
Ha TOYHOCTH OanaHcHpoBKH. [lomydeHHbIe pe3ynsTaThl MOJAEIUPOBAHMS TOBOPSAT O TOM, UTO aMIUINTYy/a KoiaeOaHmi Ha
3aKPUTHYECKUX YaCTOTax Oy/IeT TeM MEHbIIIe, YeM OOJIbIIe TapaMeTPhl JKHAKOCTHOTO aBTO0aTaHCHPYIOIIEro YCTPOUCTRA.
Taxoke IPOBEAEHHBIH pacueT IMOKa3bIBaCT, UTO P (HEKTHBHOCTH aBTOMATHUIECKOH OaTaHCHPOBKH TEM BBIIIIE, YeM OOJIbIIIe
napameTphl )KUIKOCTHOTO aBTO0ATaHCHPYIOIIETo YCTPOHCTBA. BBIMOMHEHNE YCIOBHS JOCTATOYHOCTH KUAKOCTH B 0001~
Me NTPUBOJNT K HE3aBUCUMOCTH aMILTHTY/BI KOJIeOaHHI pOTOPa OT MAacCHI KHIKOCTH B pe3epByape. Kpurudeckas uactora
BpAIL[EHHS] POTOpA HE 3aBUCHUT OT 00beMa )KUIKOCTH B 0001 Me MPH BBITIOJIHEHUH YCIIOBHUS €€ IOCTaTOYHOCTH.

EFFICIENCY RESEARCH OF LIQUID AUTOBALANCING DEVICES
Pashkov E.N., Martyushev N.V., Kuznetsov L.V.

Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Avenue, 30),
e-mail: epashkov1@sibmail.ru

In article the behavior of the liquid avtobalancing device is modelled. For carrying out mathematical researches
the model of a rotor containing the tank holder, fixed on rigid to a shaft which has rotation possibility in bearings is
used. Data on influence of various factors on balancing accuracy are provided. The received results of modeling say that
the fluctuations amplitude on critical frequencies will be that less, than it is more parameters of the liquid autobalancing
device. As the carried-out calculation shows that efficiency of automatic balancing by that is higher, than it is more
parameters of the liquid avtobalancing device. Performance of a liquid sufficiency condition in a holder results in
amplitude fluctuations independence of a liquid weight rotor in the tank. Critical rotor rotation frequency doesn’t
depend on liquid volume in a holder at condition performance of its sufficiency.
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CBOVICTBA NEPOKCHTHOM IEJIJTFOJI03bI W3 NITEHWYHOM COJIOMBI
Ilen P.3., Kapernuxosa H.B., Buiuskoa U.A., Ilen B.P.

OT'BOY «Cubupckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUI YHUBEPCUTET»
MumnucrepctBa o0pa3zoBanus U Hayku Poccuu, Poccust (660049, Kpachosipek, np. Mupa, 82),
e-mail: ibgtu@sibgtu.ru

Crebnu mmennis! (Triticum sp.) AeTUrHUGHUINPOBATH CMEChIO YKCYCHOW KHCIIOTBI, MEPOKCHAA BOIOPOJA,
BOJIBI (cooTBETCTBEHHO 65:12:23 110 Macce) 1 Bonb(pamaTa HaTpust (koHIeHTparws B pactBope 0,0015 r-mMonb/nm3);
JKUJIKOCTHBIM Moayns 6; Temneparypa 80 oC; MpoAoIKUTEIBHOCTh H30TEPMHUUYECKON BapKu 4,5 4. XapaKTepucTu-
K{ BOJIOKOH MEPOKCUIHOW LEJITION03bI U3 COJOMBI (B CKOOKaX XapaKTePHCTHKH BOJIOKOH CYIb()aTHOH IEIITI0N03bI
M3 TOTO K€ CHIPhs) M3YYEHBI C HCIIONb30BaHUEeM aHaim3aropa L&W Fiber Tester: guncno Bomokon B 1 1 20,0x103
(20,1x1000) mwT.; amuHa cpennemaccoBast 1,34 (1,22) wmm; mupuHa cpeaHemaccoBas 19,3 (17,8) mkm; TonmuHa
crenku 1,65 (1,65) mxm; popm-daxrop 90,7 (86,3) %. ITo 3TuM cBoMicTBaM BOJIOKHA COIOMEHHOHN LEJITIONI03bI OIN3-
KM K THOpU(OPMHBIM BOJTOKHAM JAPEBECHHBI INCTBEHHBIX MOPOJ — Oepe3bl U OCHHBL. [lepokcuIHyI0 U Cynb(haTHyIO
nesono3y pasmoinionu 10 300 1P Onpenenenbl MOpHOIOrHUECKUAE XapAKTEPUCTUKU BOJIOKOH (JUTMHA, IIUPUHA,
(hopm-dakTop, YMCIO U3ITOMOB), TPOYHOCTHBIC U Ae(POpMaIIIOHHBIE CBOCTBA OyMasKHBIX OTIMBOK (pa3pbIBHAS JITH-
Ha, CONPOTHBJICHUE NPOAABINBAHUIO, XKECTKOCTh IPHU U3rude, Moyb yrnpyrocti). [lepokcuanas 1euiono3a MeHee
paspymaercst Ipu pa3Moiie M HE yCTymaeT Cynb(haTHON Ie/uIono3e Mo (GyHAaMEHTAIGHBIM U TEXHOJIOTHYECKHM
cBoiicTBam. IIpy OAMHAKOBBIX MEXaHWYECKHUX HAMPSIKEHHAX JUCT U3 MEPOKCHUIHON LENTION03bl Je(popMuUpyeTcs B
MEHBIIEH CTEIICHH, YeM U3 CY/Ib(aTHON [EITI0I03bL.

PROPERTIES OF PEROXIDE PULP OF WHEAT STRAW

Pen R.Z., Karetnikova N.V., Vshivkova I.A., Pen V.R.

Siberian State University of Technology

Stems of wheat (Triticum sp.) delignificated with mixture of acetic acid, hydrogen peroxide, water
(respectively 65 : 12 : 23 on weight) and sodium tungstate (concentration 0,0015 gmol/dm3); liquid module
6; temperature 800 C; isotherm cook’s duration 4,5 h. Characteristics of peroxide cellulose fibers from straw
(the characteristics of sulfate cellulose fibers from the same raw material put in brackets) are studied by using
L&W Fiber Tester: ): the number of fibers in the 1 g 20.0x103 (20.1x103); weight mean length 1.34 (1.22)
mm; arithmetic mean length 0.577 (0.509) mm, weight mean width 19.3 (17.8) um; arithmetic weight mean
width 17.8 (16.8) um; wall thickness 1.65 (1.65) um; shape factor 90.7 (86.3) %. On these properties the straw
pulp fibers like to libriform fibers of hardwood — birch and aspen. Peroxide pulp and sulfate pulp are beaten
to 300 SR. Morphological characteristics of fibers (length, width, number of breaks, coarseness, shape factor),
strength and deformation properties of paper castings (breaking length, flexural rigidity, modulus of elasticity)
were determinated. Peroxide pulp is less degraded during the beat process and doesn’t concede to sulfate pulp
along the fundamental and technological properties. Under identical mechanical stress straw peroxide pulp’s sheet
is less deformed than sulphate pulp’s sheet.

NCCJIEJOBAHUE YIIPABISIEMOCTH U YCTOMYUBOCTU CUCTEMBI YITPABJIEHMSI
CTAJUEU CUHTE3A 9TAHOJIAMHWHOB

ITenkun K.B.

J3epxunckuii nonurexandeckuil nHCTUTYT (prman) @TBOY BITO «Huskeropoznckuii rocynapcTBeHHbII
Texuuueckuii yuusepcutet uM. P.E. AnekceeBay, J[3epxunck, Huxeropoackas o6i., Poccust
(606023, Huxeroponackast o01., I. JI3epxuHck, 6-p Mupa, 1. 21,

Kadenpa «ABToMaTH3aIys 1 MHYOPMAIIMOHHBIE CUCTEMBD»),
e-mail: avtomat(@sinn.ru

HccaenoBanne ynpaBisieMOCTH CHCTEMBbI YIIPAaBICHUS ITO3BOJISACT OLCHUTh KauecTBO yrpasieHus. Cucrema
Ha3bIBACTCsI BIIOJIHE YIPABIIIEMOM 110 COCTOSIHHIO, €CIIU CYIECTBYET yIpaBIIsIoliee BO3AeiicTBHE, KOTOPOE MOXKET
3a KOHEYHBIil IPOMEKYTOK BPEMEHH IIEPEBECTH CHCTEMY H3 JIF0OOr0 Ha4aJbHOTO COCTOSHHMS B JII000E 3aaHHOE
KOHe4yHoe cocTosHue. CyllecTBYeT TAKXkKe yNpaBIseMOCTb IO BBIXOAY. DTO KayeCTBO TAKXKE PACCMATPUBACTCS
B crarbe. [lpn aHanmm3e ympaBiIseMOCTH M yCTOMYMBOCTH CHCTEMBI YIIPABICHHS HCIIONB30BaHBI JINHEAPU30BaH-
HBIe MOzienu oObekTa ympasieHus. IIpu 3TOM MaremMaTH4yeckas MOJEIb PeakTopa CMECHTENs NpecTaBleHa B
Buae nuddepeHnnanbHEIX YpaBHEHHUI, KOTOpBIE B pe3yJbTaTe 3aMEHbl OTACIbHBIX KOMIIOHEHTOB YCIOBHBIMHU
OyKBEHHBIMH 0003HAUCHHUSMU MPHUBEACHHI B Oojee ynoOHBIN Bua. B Takom Buae mu¢depeHINalbHbIX ypaBHE-
HUI MPeJCTaBIeHbI MapaMeTpbl COCTOSHUS CUCTEMBI, BXOJHbIE M BBIXOAHBIC (akTOpbl. MHOrOMepHas cHUcTeMa,
OINKCHIBaeMasi ypaBHEHHUSMHU COCTOSIHHS M yPAaBHCHHUSIMH BBIXOJA, IOIHOCTBIO XapaKTepU3yeTCsl MPHOOPOM Tpex
Mmarpul. Kpurepuii ynpaBjisieMOCTH 110 COCTOSHUIO ONPEEIAeTCs TEM, YTO CHCTeMa Oy/IeT BIIOJIHE yIPaBIseMOH,
HEO00X0IMMO, YTOOBI PAHT MATPHUIIBI ObUT ONPECIICHHON BeIMYMHBI. DTO J0Ka3aHO B pabore. Takoil jxe moaxos
peanu30BaH PU OLEHKE KPUTEPHs YIPABIIEMOCTH MO BbIXOAY. JloKa3aHO, 4TO CHCTEMa, YIpaBIsieMas 110 cOCTO-
SIHUIO ¥ 110 BBIXOY, SIBIISIETCS] YCTOHYHUBOM.
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THE STUDY OF CONTROLLABILITY AND STABILITY STAGE MANAGEMENT SYSTEM
SYNTHESIS ETHANOLAMINE

Penkin K.V.

Dzerzhinsky Polytechnic Institute, Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Dzerzhinsk,
Nizhniy Novgorod region, Russia (606023, Nizhegorodskaya obl., Dzerzhinsk, b. World, 21, Department
of «Automation and information systemsy), e-mail: avtomat@sinn.ru

Study handling control system allows to assess the quality of governance. The system is called completely
controllable as if there is a control action that can be for a finite period of time to transfer the system from any
initial state to any desired final state. There is also handling the output. This quality is also addressed in the article.
Multidimensional system described by the equations of state and output equations are completely characterized by
three matrices device. Controllability criterion as defined by that system would be controlled, it is necessary to rank
matrix was a certain value. It is proven to work. The same approach has been implemented in the evaluation criterion of
controllability at the output. It is proved that the system is controlled by the state and the output is stable.

MPUMEHEHHUE IITHEKOBOI'O KOHBEMEPA C OPEBPEHHBIM KOXKYXOM
B KAYECTBE PABOYEI'O OPTAHA CMECHUTEJIA CBIITYUYUX MATEPUAJIOB

Ilerpenko C.C., Yepnenko I.B., Anuramon K.A.

WuetutyT cdepsl o0ctykuBaHus U npennpuHumarenscTsa (¢punuan) IOV BITIO AT'TY,
r. [laxTs1, Pocens (346500, [axTel, yi. [lleBuenko, 147), e-mail: Petrenkoasp@mail.ru

IMoxa3zaHo, 9To B KauecTBe paboyero opraHa CMECHTEIIS ChIITYYHX MaTepruaIoB MOXET OBITh HCIIOJIB30BaH [THEKOBBII
KOHBEHep, YKOMIUIEKTOBAaHHBIN JINOO OpeOPEHHBIM KOXKYXOM, JTMOO0 KOXKYXOM C IVIaJIKO BHYTPEHHEH TOBEPXHOCTBIO. DKC-
NIEPUMEHTAILHO YCTAHOBJICHO, YTO IIPH NEPBOM BapUaHTE KOMIDICKTAIIUH [IIHEKOBBIIT KOHBelep 0OeceunBacT IoIyeHue
cMecH TpeOyeMOro KauecTBa B 3HAUMTEILHO 00see KOPOTKHE CPOKU. AHAIMTUYECKH JOKa3aHO, YTO MPH OpeOPEHHUH BHY-
TPEHHEH MOBEPXHOCTH KOXKyXa YBEITMUMBACTCS IBIIKYIIAs CHUJIa MaTepHaia 10 CITMPAIIH IIHEeKa, BCJIEICTBHE YEro MOBHIIIa-
€TCsl CKOPOCTB MEPEMEILEHHs MaTepralia 1o HIHEKy M COKPALACTCS TPOJOKUTEIBHOCTD CMEIIBAHUS KOMIIOHCHTOB CMe-
cH. YCTaHOBIIEHO, YTO IPUMEHEHHE IITHEKOBOTO KOHBelepa ¢ OpeOPEHHBIM KOKYXOM B Ka4eCTBE pab0dero opraHa CMeCHTEIIS
CBIITy4YMX MAaTEPUAIIOB O3BOJIUT CYIIECTBEHHO COKPATHUTh 3aTPAThl BPEMEHU Ha M3TOTOBJICHHE CMECH Hy)KHOTO KadecTsa. Ha
OCHOBAHHH TTOJTYYCHHBIX PE3Y/IETaTOB MOYKHO CUHTATh YCTAHOBIICHHBIM, YTO JUISl CMEIIMBAHHMS CHIITyYHX MaTepHalioB Goiee
TIPE/ITOYTHTEILHOM SBIISCTCS KOMILICKTALHS IITHEKOBOTO CMECHUTEIISI OPEOPEHHBIM KOKYXOM.

THE USE OF A SCREW CONVEYOR WITH A FINNED COVER AS A WORKING BODY
OF THE MIXER BULK MATERIALS

IIerpenko C.C., Yepnenko I.B., Anuramon K.A.

Institute of the service sector and entrepreneurship (branch)FGBOU VPO DGTY , Mine, Russia
(346500, Mine, Shevchenko street, 147), e-mail: Petrenkoasp@mail.ru

It is shown that as working body of the mixer of bulks the screw conveyor completed either an casing with edges, or a
casing with a smooth internal surface can be used. It is experimentally established that at the first option of a complete set the
screw conveyor provides receiving a mix of demanded quality in much shorter terms. It is analytically proved if the internal
surface of a casing has edges, the driving force of a material on a screw spiral owing to what the speed of movement of a
material on the screw increases increases and duration of mixing of components of a mix is reduced. It is established that use
of the screw conveyor with a casing with edges as working body of the mixer of bulks will allow to reduce significantly costs
of time of production of a mix of the necessary quality. On the basis of the received results it is possible to consider established
that for mixing of bulks the complete set of the screw mixer a casing with edges is more preferable.

K BOITPOCY OIEHKHU CJIOJ)KHOCTH IIOCTPOEHUSA U BLICTPOJEHCTBUSA
MHOT' OPA3PAIHBIX ITAPAJIJIEJIBHBIX CYMMATOPOB I10 MOJAYJIIO
C NOCJIIEJOBATEJIBHBIM IEPEHOCOM

etrpenko B.U., Kyk A.Il., Kysbmunos 10.B., TedyeBa @.b.

OT'AOY BIIO «Ceepo-KaBka3zckuii (eepaibHblil yHHBEpCUTETY, CTaBpOIIOb,
Poccust (355029, r. CraBponons, ipoci. Kymakona, 2), e-mail: info@ncfu.ru

B crarbe mpoBesieH aHAIN3 MPUHIUIIOB TOCTPOCHUS MHOTOPA3PSAAHBIX CyMMATOPOB 1O MOJYIIO C ITOCIEI0BA-
TEJIbHBIM TIEPEHOCOM. PaccMOTpeHbl 0COOCHHOCTH NOCTPOCHHUS JAHHOTO KJlacca YCTPOMCTB, a Takxke criocod Gopmu-
POBaHUS OCTATKA OT CIOXKEHMS ABYX UMceN 3 AuamnaszoHa (0...m) Mo MpOoU3BOIEHOMY MOIYIIO M. YCTAHOBIEHO, YTO
OJIHOPA3PsAIHbIC CyMMATOPBI 110 MOJLYIIIO, IOCTPOCHHBIE C UCIIOJIb30BAHUEM PEIIOKEHHOTO c0co0a, JOJKHBI HMETh
IIECTh BXOAOB U TPH BHIXOJA, B OTINYHE OT OOBIYHBIX CyMMaTopoB. [IpemnoxeHa cxema oqHOPa3psIIHOTO CyMMaTopa
10 MOJYJIIO, AJIsl KOTOPOTO MPOBEJIEHA OLEHKA CI0KHOCTH IIOCTPOEHHUs CyMMAaTopa 110 MOJYIIIO C MOMOIIBIO OLIEHKH
3arpar obopyaoBanus o Ksaitny. Ha ocHOBaHNHM IpeIo:KeHHOTO criocoba popMupoBaHMs OCTaTKa M CXEMBI OJJHOPA3-
PSTHOTO CyMMaTopa NpeUlIoKeHa CXeMa MHOTOPa3psIHOTO MapaielbHOIo CyMMaTopa 110 MOYIIIO C IOCIIEI0BaTENb-
HBIM [IEPEHOCOM C OIEHKOH CIIOKHOCTH MOCTPOSHHS B OBICTPOACHCTBHS YCTPOMCTBA, A TAKXKE AITOPUTM €T0 pabOTHI.
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ON THE APPRAISAL DIFFICULTY OF CONSTRUCTION AND SPEED
OF MULTI-BIT PARALLEL ADDER MODULO WITF SEQUENTIALLY TRANSFER

Petrenko V.I., Zhuk A.P., Kuzminov Y.V., Tebuyeva F.B.

FSAEI HPE «North-Caucasus Federal University», Stavropol, Russia (355029, Stavropol, Kulakov Prospect, 2),
e-mail: info@ncfu.ru

This article analyzes the construction principles for multi-bit modulo adders with sequential shifting. On the article was
analyzed the features of the construction for this class of devices, and a method for forming the remainder of the addition
of two numbers in the range (0 ... m) for an arbitrary modulus m. Found that single-bit adders modulo constructed using the
present method should have six inputs and three outputs, unlike conventional adders. Also, was proposed a scheme of one-
bit adder module for which an assessment of the construction adder module with equipment costing by Quine. Based on the
proposed method of forming a residue and the one-bit adder circuit, proposed a scheme of multibit parallel adder with serial
transfer module with the complexity of construction and performance of the device and its ability to work.

KOHCTPYKIUA CUCTEMBI IPEOBPA30OBAHUS DHEPT M OTPABOTABIINX I'A30B
JJIAA KOTEHEPAIITUOHHBIX SHEPTOYCTAHOBOK

Herpuuenko J.A., Tankun U.A.

DerepaibHOE FOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEHKIACHUC BHICIIETO IPO(ECCHOHATEHOTO
00pazoBanus «MOCKOBCKHH roCy/IapCTBEHHBIM MAITMHOCTPOUTENbHBIN yHUBepcuTeT (MAMI)»,
(107023, . Mocksa, yn. bBonbias Cemenockas, 1.38), e-mail: dmitry.petrichenko@gmail.com

B crarbe onmmcana koHUenIus cucteMsl b (eKTHBHOTO IpeoOdpa3oBaHHs SHEPTHU OTPAOOTABIINX ra30B s KOTe-
HEPAlMOHHBIX YCTAaHOBOK. PaccMoTpeH cocTaB cucteMbl 3(QGEeKTHBHOTO IPeoOpa30BaHus SHEPIUH OTPAOOTABILIHX Ia-
308. [IpoBenieH kpaTKuii aHAJIN3 IO COCTABHBIM YacTAM CHCTEMBI, OITMCaHbl JOCTOMHCTBA M HE0CTaTKU. Paccmorpena
KOMIIOHOBKa TypOOreHepaTopa B BBIITYCKHOI CHCTEME JIBUIaTelisl BHYTPEHHEro cropanus. [IpoBe/ieH cpaBHUTEIIbHBIH
aHaJIM3 MPUMEHSEMbIX TypOuH JUis TypOoreHeparopa. [IpoBeneH BbIOOp Hanbo1ee MPeanouTUTENBHBIX AMEKTPHIECKHX
MalIMH ¥ CPaBHEHUE UX XapakTepuCTHK. OnucaHa KOHCTPYKIMS TypOOreHeparopa U pacCMOTPEHBI XapaKTEPUCTUKH
OCHOBHBIX COCTaBHBIX 4yacTeil. [IpefcraBiena TpexmMepHas Mozielb MakeTa cUcTeMbl 2(GGEeKTHBHOrO Npeodpa3oBaHus
SHEPrUU OTPabOTABILIHNX Ia30B JIsl KOT€HEPAIIMOHHBIX YCTaHOBOK.

CONSTRUCTION OF ENERGY CONVERSION EXHAUST
FOR CO-GENERATION POWER PLANTS

Petrichenko D.A., Papkin L.A.

Federal State Educational Institution of Higher Professional Education “Moscow state university of mechanical
engineering (MAMI)” (107023, Moscow, st. Bolshaya Semenovskaya, 38),
e-mail: dmitry.petrichenko@gmail.com

The paper describes the concept of the energy conversion efficiency of exhaust gas for cogeneration plants.
The structure of the system of effective energy conversion of exhaust gases is considered. A brief analysis of the
constituent parts of the exhaust system of an internal combustion engine is given along with the description of its
advantages and disadvantages. The layout of the turbogenerator in the exhaust system of an internal combustion engine
is described. Comparative analysis of the turbines is provided in the paper. The choice of the most preferable types of
electric machines is given along with the comparison of their characteristics. The paper also describes the design of the
turbogenerator and the construction of its basic parts. Finally it presents a three-dimensional model of the system of the
effective energy conversion of exhaust gases for cogeneration plants.

MATHUATORJIEKTPHUECKHUN 3®®EKT B OBJIACTA MATHUTOAKYCTHYECKOI'O
PE3OHAHCA B CTPYKTYPE ®EPPUT-IIBE3OJJIEKTPUK

Metpos P.B.!, Ilerpos B.M.!, Tarapenko A.C.!, Buuypun M.I.!, atakos A.I1.% 3Be3aun A.K.?

1 ®I'BOY BIIO «HoBropozckuii rocyaapcTBeHHBIN yHUBepcUTeT nMeHu Spocnasa Myaporo», Benukuit Horopon
Bemukuii Hosropon, Poceus (173003, Benukuit Hosropox, yi. bonbias Cankr-IlerepOyprekas, 1. 41)
Mirza.Bichurin@novsu.ru
2 MocKkoBckuii rocyapcTBeHHbIN yHuBepeuteT uM. M. B. JlomoHocoBa,

Mocksa, Poccust (119991, Mockaa, JlennHckue rops) pyatakov(@physics.msu.ru
3 NUuctutyt obmeit ¢usrku um. A. M. TTpoxoposa PAH,

Mocksa, Poccust (119991, Mockga, yi1. Bapunosa 38) zvezdin@gmail.com

B crarbe mpUBOANTCS dKCHEPUMEHTAIBHOE CBHCTEIBECTBO HAIMYUS MarHUTOAIeKTprueckoro (MD) B3anmo-
JeiicTBHUSA B 007JaCTH MarHUTOAKycTHUecKoro pesonanca (MAP) B mckyccTBeHHOH cpefe (heppHUT-IbE30IEKTPUK.
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B marepuanax takoro poga MD s(deKT nposBisieTcs: Kak CIEACTBHE B3aUMOJCHCTBHS MarHUTOCTPUKIMOHHBIX U
MBE30JIEKTPHYCCKUX KOMITIOHEHTOB. L{enbi0 JaHHON paboThl SBISUIOCH HKCIEPUMEHTAIbHOE HCcienoBaHne MD
a¢dexra B obnmactu MAP deppura. MD siaeMeHT ObUT U3TOTOBICH U3 JABYX MOHOKPUCTAJUTMUSCKUX MaTepHAasOB:
MTbE30IEKTPUKA — JJAHTAHTAJUIMEBOTO CHIIMKATa U peppuTa — UTTPHH-)KEeIe3UCTOro rpaHara. B pabore npuBeneHs!
9KCHEePUMEHTAIBHBIE JaHHbIE TI0 H3Y4YeHHUI0 npsimoro MO sddekra mis nByxdasnoro odpasna MKI'-JII'C B obmactu
MAP. Bennuuna s¢dekra cocraBuna 14,1 B/(cm-D) Ha wacrore okono 2,8 MI'n. M3mepenus npoBeaeHb! AByMs
METO/IaMH, UMCIOLIMMH COMIOCTaBUMBbIC pe3yibTaThl. [1onydeHHbIE JaHHbIC TO3BOJIAIOT CIIPOTHO3MPOBATh BO3MOXK-
HOCTh TEXHUYECKOH peanuzyemocTti prubopos paano u CBY nnanaszona ¢ nucrnons3osanrem MD s dexra B ob6aactu
MAP ¢ ynoB1eTBOPUTEIIBHBIMU IIapaMETPaMH.

MAGNETOELECTRIC EFFECT IN MAGNETOACOUSTIC RESONANCE AREA
IN FERRITE-PIEZOELECTRIC STRUCTURE

Petrov R.V.}, Petrov V.M.!, Tatarenko A.S.!, Bichurin M.L.!, Pyatakov A.P.2, Zvezdin A.K.?

1 Novgorod State University, Veliky Novgorod, Russia (173003, Veliky Novgorod, B.St.-Peterburgskaya str., 2603),
e-mail: Mirza.Bichurin@novsu.ru
2 M.V. Lomonosov Moscow State University, Moscow, Russia (119991, Moscow, Leninskie Gory, Faculty
of Physics), e-mail: pyatakov(@physics.msu.ru
3 A.M. Prokhorov General Physics Institute of the Russian Academy of Sciences, Russia (119991, Moscow, 38
Vavilov Str.), e-mail: zvezdin@gmail.com

The paper describes the experimental results of magnetoelectric (ME) effect in the area of magnetoacoustic
resonance (MAR) in ferrite-piezoelectric bilayer. In the materials ME effect is appeared as a result of interaction of
magnetostrictive and piezoelectric components. The aim of the work consisted in the experimental investigation of
ME effect in the MAR area of ferrite. Bilayer ME element was made from piezoelectric lanthangallium silicate (LGS)
and yttrium-iron garnet (YIG). The paper presents the experimental data of direct ME effect for the sample of YIG-
LGS in the MAR area. The magnitude of ME effect amounted to 14.1 V/(cm-Oe) at frequency about 2.8 MHz. The
measurements were carried out by two methods that had comparable results. The obtained data allow to state that the
realization of radio and microwave devices using ME effect in the MAR area is possible.

D©OPMHUPOBAHUE KOMIVIEKCA TAHHBIX VIS CIIITP OLEHKHA
HNPOPECCUOHAJIBHOU IMPUT'OJHOCTHU OITEPATOPOB DPTATUYECKUX CUCTEM

IeryxoB U.B., Biacos A.A., Kypacos I1.A.

. ®I'bOY BIIO «I1oBOmKCKHIA rOCYNapPCTBEHHBIA TEXHOIOTUYECKHI YHUBEPCHTETY,
Womkap-Omna, Poccus (424000, . Momkap-Omna, rut. JlenuHa,3), e-mail: petuhoviv@volgatech.net

OreHka NnpoQecCHOHAIBHON NPUTOAHOCTH M CIIOCOOHOCTH K COBEPIICHCTBOBAHHIO MPO(ECCHOHAIBHEIX HABBI-
KOB SIBJISIETCS IIPEIMETOM JIaHHO# cTarhbiu. OCHOBHOE BHUMAHHUE YIEICHO METOAAM M MaTeMaTHYEeCKOMY armapary rnpu
($opMHPOBaHUM KOMIUIEKCA JTAaHHBIX JUTsl 0a3bl JAHHBIX CHCTEMbI MOJICPIKKH MIPUHSATHS PEILICHUS ISl OIIEPaTOPOB dp-
raTHYeCKUX CHCTeM. BciiencTBue Toro, YTo NpHUHSTHE peNIeHHH IPOBOANUTCS B YCIOBHUSIX HEOIIPEISICHHOCTH, ITHPOKO
HPUMEHSIOTCS. METO/IbI TEOPUH HEYETKHX MHOXECTB M, B 4YaCTHOCTH, MHOTOKPHTEPUAIbHBIH aHAIN3 HEYETKUX 00b-
eKTOB. PaccMOTpEeHBI OCHOBHEIE dTaIbl (POPMUPOBAHUS COIEPIKATEILHON YacTH Hporiecca, (OpMHPOBAHMS KOMILIEKCa
JIAHHBIX MPO(ECCHOHAIBHO BXKHBIX KaYeCTB, ICUXO(PU3HOTOIMYECKUX XapaKTEPUCTHK M TECTOB JUIS UX OIPEICICHHS.
B pesynbrare BBITOTHEHHS BCEX ITANOB (JOPMHUPYETCSt MOJIEIb IAHHBIX, HEOOXOUMBIX JUTSl TPUHSTHS PEIISHUs O ITPo-
(eccroHaIbHOM MPUTOAHOCTH MM OLICHKH LeJIecO00pa3sHOCTH JIONOIHUTEIBHOH TPEHUPOBKH KOHKPETHBIX Hpodec-
CHOHAJIBHO BaXKHBIX Ka4eCTB.

FORMATION OF DATA COMPLEX FOR DECISION SUPPORT SYSTEM OF THE
ASSESSMENT OF PROFESSIONAL SUITABILITY OF ERGATIC SYSTEMS OPERATORS

Petukhov 1.V., Vlasov A.A., Kurasov P.A.

Federal State Budgetary Educational Institution of Higher Professional Education «Volga State University
of Technology», Yoshkar-Ola, Russia (424000, Yoshkar-Ola, Lenin Square, 3), e-mail: petuhoviv@volgatech.net

The assessment of professional suitability and ability to perfection of professional skills is the subject of the
given article. The focus is on the methods and mathematical tool during the formation of complex data for data
base of the decision making support system for the operators of ergative systems. Due to the fact that decisions
are taken in conditions of uncertainty, the methods of the theory of fuzzy set and in particular the multi-criteria
analysis of fuzzy objects are widely used. The main stages of forming the content of the process, forming of the
complex database of professionally-important qualities, psychophysiological characteristics and tests for their
determination were considered. As a result of all stages the model of the data necessary for decision-making on
professional suitability or an assessment of expediency of additional training of concrete professionally-important
qualities was formed.
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METOJOJOI'MYECKHUE OCHOBbBI OEHKHA MPO®ITPUTOJJHOCTH OITEPATOPA
IPTATUYECKHUX CUCTEM

Iletryxos U.B.

OI'bOY BIIO «IloBomxkckuii TocyaapcTBEHHbIH TEXHOIOIMYECKUH YHUBEPCUTET, ﬁomxap-Ona, Poccus
(424000, Nomkap-Ona, . Jlennna, 3), e-mail: PetuhovIV@volgatech.net

Pazpaborana 0000IIeHHAsT MHOTOATAITHASL METOJOJIOTUSI TIOCTPOCHHST CHCTEMBI HOIICPXKKY TIPUHSTHS PEICHUH TIpH
OLICHKE MPO(IIPUTOTHOCTH OMEPaTOpa IPraTHuecKiX 00BEKTOB HA OCHOBE MPHOOPETeHH s, 0OpaOOTKH U MPECTABICHUS 3Ha-
HHI1 00 OIepaTopcKoii AesITeNIbHOCTH. MeTonomnorust 6a3upyercst Ha TpUaaHON CHCTEMHON KOHIETIIMY ¥ OObSINHSET TTO/IXO/IbI
K OLIEHKE MPO(IPUTOAHOCTH Ha OCHOBE MPodeccHorpamMm 1 HOCPEACTBOM OLEHKH YCIEITHOCTH OTEPaTOPCKOil AESTENBHOCTH
Ha OT/IENIBHBIX €€ dTallax U Ha CEHCOPHOM, KOTHUTHBHOM M MOTOPHOM YPOBHE OIEpaToOpcKHX JericTBuil. Paspaborana Mozeins
LMKJIA OLCHKH NPO(IPUIOIHOCTH, pea30BaHHas B BUJIC IPOCTPAHCTBEHHON CTPYKTYpbI CHCTEMHBIX 3HaHWM. [Ipencras-
JIeH aJITOPUTM JICHCTBHI, ONHMCBIBAIOIINX HPOLEYPY OLIEHKH oreparopckoit mpodupuroxsocty. [Ipakrideckas peanmsartiist
CHCTEMBI OLIEHKU MPOQIPUTOTHOCTH MOMKET OBITh OCYILECTBICHA C MCIIOIB30BAHUEM METOIOB MHTEIUIEKTYAIbHOTO aHAIN3a
JIAHHBIX U CUCTEM TIOICPIKKH PHHSTHS PELICHHIT U [IMPOKON HOMEHKJIATYPBI OIepaTOPCKUX MPO(ECcChii U IOIDKHOCTEH.

METHODOLOGICAL FRAMEWORK FOR HUMAN-OPERATOR APTITUDE RESEARCH
IN THE ERGATIC SYSTEMS

Petukhov I.V.

Volga State University of Technology, Yoshkar-Ola, Russia (424000, Yoshkar-Ola, sq. Lenina, 3),
e-mail: PetuhovIV@volgatech.net

The generalized multi-stage methodology for the decision support system in the evaluation of the operator proficiency ergatic
objects based on the acquisition, processing and representation of knowledge of operator activity. The methodology is based on the
triad of the system concept and combines approaches to assessing proficiency based professiogram and by assessing the success
of operator activity in certain stages and sensory, motor and cognitive levels of operator actions. The model of the evaluation cycle
proficiency, realized as the spatial structure of the system of knowledge. The algorithm of actions describing the procedure for
evaluating the operator’s proficiency. Practical implementation of the evaluation system skills assessment can be carried out using
the methods of data mining and decision support systems for a wide range of operator occupations and positions.

ONPEJIEJIEHUE LEJIEBOW ®YHKIIAU ITPU MATEMATHYECKOM MOJIEJTUPOBAHUM
KECTKOCTH PAMHBIX KOHCTPYKIIMU BUBPAIMOHHBIX CETAPUPYIOIIUX MAIINH

IIusens B.B., Ymanckas O.J1.

OI'BOY BIIO «TromeHckuil rocyJapcTBEHHbII HE(Tera3oBblil yHUBEPCUTETY,
Tromens, Poccus (625000, Tromens, yi1. Bomogapckoro, 38), e-mail:pivenvv(@yandex.ru

JInst CHIDKEHUSI CTOMMOCTH MAIIIHMHBI, YTyYIIeHNS €€ TEXHHYECKHX XapaKTePHCTHUK HEOOXOAMMO ONTHMAIIbHOE
HPOSKTHPOBAaHNUE KOHCTPYKLMH. ONTHMAIBHOE MPOSKTHPOBAHKE MO3BOJISIET KOHCTPYKIUH OBITH Jydllled U3 BCEX KOH-
CTPYKIMH TaHHOTO THIA. [IepBBIM 3TarioM ONTHMaIEHOTO POSKTUPOBAHMS SIBIISIETCS BBIOOP KPUTEPHS ONTHMAIbHOCTH
KOHCTPYKIUH. JIpyruMu clioBaMH, 3TO O3HadaeT BeIOOp neneBoit GpyHkunnn. Hanbomee pacipocTpaHeHHBIMH LETIEBBIMU
(GYHKIMSAMY SIBJISIOTCS CIEIYIONIMEe: MUHIUMYM MacChl; MUHUMYM CTOMMOCTH; MUHHAMYM Beca MOAKPEIUISIOIEro I
apMUPYIOLIEr0 Marepuaia; MUHUMYM MaTeMaTH4eCKOro OJKUJIAHUS 3aTpaT Ha KOHCTPYKLMIO; MUHUMYM CyMMBI CTOU-
MOCTH KOHCTPYKIMHU U 3aTpaT Ha MAIIMHHOE BPEMs; IPUHIMII OJMHAKOBON IIPOYHOCTH BCEX DJIEMEHTOB KOHCTPYKLHU.
IIpu ycrnoBuM OTHOPOAHOCTH KOHCTPYKIIMM MUHUMYM CTOMMOCTH TOXK/JIECTBEHEH MUHUMYMY Macchl. BOJIBIIMHCTBO NpH-
BEJICHHBIX KPHTEpHEB Oy/eT Takxke COOMIofaThesl IPH MHHIMYME Macchl. Macca pamMbl MaIllMHBI pacCMaTpPUBAETCS KAk
CyMMa MacC COCTABIISIIOIINX €€ EeMEHTOB. Macca OTAeNbHBIX 2IEMEHTOB MPECTaBICHA KaK (DYHKIHS OT IUIONMAIN 110~
MIEPEYHOT0 CEYEHHs M OT MOMEHTOB MHEPLUM cedeHus. M3noxeHHass MeTonKa, MOTy4YCHHbIE aHATUTHYECKUE 3aBUCHU-
MOCTH TO3BOJIAT B JANIBHEHIIIEM pa3padoTaTh MaTeMaTHIECKY O MOAEINb ISl ONTHMHU3ALIH TapaMeTPOB KOHCTPYKITHN.

DEFINITION OF THE TARGET FUNCTION IN THE MATHEMATICAL MODELING
OF THE RIGIDITY OF THE FRAME STRUCTURES VIBRATION SEPARATING MACHINES

Piven V.V,, Umanskaya O.L.

Tyumen State Oil and Gas University,
Tyumen, Russia (625000, Tyumen, Volodarsky St., 38), e-mail:pivenvv@yandex.ru

To reduce the cost of the machines, improvement of'its technical characteristics should be optimal design of structures.
Optimum design allows the design to be the best of all the structures of this type. The first stage of the optimal design
is the choice of criterion of optimality of the design. In other words this means the choice of target functions. The most
common target functions are the following: a minimum of weight; the minimum value, a minimum weight affirmative or
reinforcing material; a minimum of mathematical expectation of expenses for the construction; the minimum amount of
the cost of construction and cost of computer time; the principle of equal strength of all elements of construction. Under
the condition of homogeneity of the design of the minimum value is identical with a minimum of weight. Most of the
above criteria will also be observed for a minimum of weight. Weight of the machine frame is considered as the sum of the
masses of its constituent elements. The weights of individual items is presented as a function of the area of cross-section
and the moments of inertia of the cross section. Set out the methodology, the analytic dependence will continue to develop
a mathematical model for the optimization of the parameters of the design.
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VYET BBICIIMX TAPMOHUWK MPU UCCAEJOBAHUMN JMHAMHUYECKON YCTOMYUBOCTH
Y3JI0B JIEKTPOSHEPTETHYECKUX CUCTEM C ACHHXPOHHOU HAT'PY3KOU

IlnankoB A.A.

®OI'BOY BIIO «OmMcknii ToCyTapCTBEHHBIN TEXHIUECKUN YHUBEPCUTETY,
Owmck, Poceust (644050, Omck, npoct. Mupa, a.11), e-mail: plankov_al@mail.ru

B crarbe paccMaTpHuBaeTCs HECHHYCOUIATEHOCTD MUTAIOIIET0 HAPSDKEHHS B y371aX AJIEKTPO3HEPTeTHISCKUX CHCTEM
C aCHHXPOHHOI! Harpy3koi. OycaHo BIUSHNUE HECHHYCOMIAIBHOCTH MUTAIOIIETO HAMPsHKEHHUs: HA MOMEHT, pa3BHBaeMBbIil
ACHHXPOHHBIM JBHTaTeeM. VccnenoBaHo BIMSHIE 3HAYCHHUS CKOJIBKEHUSI BEIOETa aCHHXPOHHOTO JIBUTATEIISI HA BO3MOXK-
HOCTb €T0 camo3arrycka. IToka3aHo, 4To Ha BO3MOMKHOCTb CaMO3aITyCKa aCHHXPOHHOTO JABUTaTeNs CYIECTBEHHOE BIUSHHUE
OKa3bIBAIOT TAK)KE €r0 KPaTHOCTh MAKCHMAJIHHOTO MOMEHTA U BEJIMYMHA HAYAIBHOTO MOMEHTA HCHOJIHHUTEIHHOTO OpraHa
paboueit MammHbl. OnucaHa pa3paboTaHHas MaTeMaTUUecKas MOZETb pacueTa CaMo3allycka aCHHXPOHHOTO JBUTATels,
YUHTBIBAIOIIAS] HECHHYCOUJAIBHOCTH MUTAIOIIET0 HanpshkeHwst. [IpuBeieHa GII0K-cXxemMa anroputMa pacuéra caMo3arycka
ACHHXPOHHOTO JABUTaTeNs MPU HECHHYCOMIAIBHOCTH MUTAOIIETO HaNpsbkeHUs. McenenoBaHo BIMsSHUE MaccOrabapuTHBIX
TIapaMeTpOB ACHHXPOHHOTO JABHTAaTeNs Ha XapaKTep N3MEHEHHS eT0 CKOPOCTH IIPH caMmo3arycke. [loka3aHo, 4To HECHHYCO-
UJIAITBHOCTb MUTAIOIIETO HANPSKEHNS IPUBOAUT K YBEITMUEHHIO BPEMEHH CaMO3aITyCka aCHHXPOHHOTO IBUTATEIs.

THE ACCOUNTING OF THE HIGHEST HARMONICAS AT RESEARCH OF DYNAMIC
STABILITY OF KNOTS OF ELECTRICAL POWER SYSTEMS
WITH ASYNCHRONOUS LOADING

Plankov A.A.
Omsk State Technical University (644050, Omsk, prospect Mira, 11) , e-mail: plankov_al@mail.ru

In article the non-sinusoidal of voltage at the nodes of electrical power systems with asynchronous loading
is considered. Influence of the non-sinusoidal of voltage on the moment developed by the asynchronous engine is
described. Influence of value of sliding of the asynchronous engine on possibility of its self-start is investigated. It is
shown that frequency rate of the maximum moment and size of the initial moment of executive body of the working
car have essential impact on possibility of self-start of the asynchronous engine also. The developed mathematical
model for calculating the self-start of engine, taking into account the non-sinusoidal voltage is described. It is shown
a block diagram of the calculation of the self-start of the asynchronous engine with non-sinusoidal voltage. The
influence of the weight and size parameters of the asynchronous engine on the behavior of its speed at self-start is
investigated. It is shown that non-sinusoidal of voltage leads to longer of self-start time of the asynchronous engine.

MOIAEJIMPOBAHUE HECUHY COUJAJIBHBIX PEXKUMOB CUCTEM
JEKTPOCHABXEHUSA C YYETOM HATPEBA TOKOBEAYIIIUX YACTEHU

InankoB A.A.!, Ocunos JI.C.', Byrpeesa A.E.%, loarux H.H.!, Epemun E.H.!

1 ®I'BOY BIIO «OMckwii rocynapCTBEHHBIN TEXHHUECKUN YHUBEPCUTETY,
Owmck, Poceus (644050, Omck, npocn. Mupa, a.11), e-mail: plankov_al@mail.ru
2 Omckwuit punnan OAO «TepputopuasibHas reHepupyrolas komrmanus Ne 11y,

Owmck, Poceust (644037, Omck, yn. ITaprusanckasi, 10)

B crarbe paccMaTpUBAIOTCS HECUHYCOMAIBHOCTD B JIEKTPOIHEPIETHUECKUX CHCTEMaX € Y4ETOM JIOTOIHUTEIb-
HOTO HarpeBa TOKOBEAYIIMX YacTeil 1 BO3MOXKHBIE IIOCIECTBHS HeydeTa HarpeBa TOKOBEAYHIMX dacTeid. Onmcansl
TEIUIOBBIE MPOLIECCHI B TpaHc(hopmaTopax u kabemsx. FccnenoBaHo BiIMsHUE (HaKTHUECKOI TeMIepaTypbl TOKOBEILY-
IIMX YacTeil Ha pacyeT HeCHHYCOUIAIBLHOTO PeKIMa U pacdeT MmoTepb MomHocTu. [TokasaHo, 4To TeMneparypHas 3a-
BHUCHUMOCTb MOJKET ITOBJIMSATH Ha PACIIPOCTPAHEHHE BBICIIMX TapPMOHUK, TCHEPUPYEMBIX APYTHMMH HUCTOYHUKAMU. Takxke
MOKa3aHo, YTO IIPH pacueTe MoTepb M BEIOOPE MEPOIPHSTHIA 110 CHIDKEHHIO ITOTeph Hey4eT HarpeBa MOKET IPUBECTH K
cepbe3HbIM ornbKaM. JIoka3aHo, YTO y4eT HarpeBa JIaeT BO3MOXKHOCTh YyTOYHUTh PACYETHOE CHUKEHHE NOTeph Oolee
4yeM Ha 40 %. CrenaH BBIBOJ O L1eJIeCOOOPa3HOCTH y4eTa HarpeBa TOKOBEIYIINX YacTel IPU BEIOOpE MEPONIPHUATHH MO
CHIDKEHHMIO NIOTEPb U YIYUIICHHIO TOKa3aTeNIel KauyecTBa IEKTPOIHEPIHH B CETSAX MPOMBIIIICHHOTO THIIA.

SIMULATION OF NON-SINUSOIDAL MODE OF ELECTRIC POWER SYSTEMS GIVEN
THE HEAT OF CURRENT-CARRYING PARTS

Plankov A.A.!, Osipov D.S.!, Bugreeva A.E.%, Dolgikh N.N.!, Eremin E.N.!

1 Omsk State Technical University (644050, Omsk, prospect Mira, 11)
2 Omsk Branch of Open joint-stock company «Territorial Generation company Ne 11»
(644050, Omsk, street Partizanskaya, 10)

In article are considered a non-sinusoidal in electrical power systems taking into accounting of an additional heating
of the current-carrying parts and the possible consequences of not accounting of heating of current-carrying parts. Thermal
processes in transformers and cables are described. The influence of the actual temperature of the current-carrying parts
on calculation of the non-sinusoidal mode and calculation of power losses is investigated. It is shown that the temperature
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dependence can influence the distribution of the higher harmonics generated by other sources. It is also shown that at
calculation of losses and a choice of measures to reduce the losses not accounting of heating can bring to serious errors. It
is proved that the accounting of heating makes it possible to refine the estimated reduction in losses more than 40%. The
conclusion is drawn on expediency of the accounting of heating of current carrying parts at a choice of actions for decrease
in losses and to improvement of indicators of quality of the electric power in networks of industrial type.

IHNEPCIIEKTUBHBIE TPAHCIIOPTHBIE CPEJICTBA TEKYIIIET'O COAEPKAHUSA
KEJE3HOJOPOKHOI'O ITYTHU

ILnaronoB A.A., IlnatonoBa M.A., Kuceaésa H.H.

1®I'BOY BITO «M0OCKOBCKHIA TOCYIAPCTBEHHBIH YHUBEPCUTET MyTEH COOOIICHHUS,
Mocksa, Poccus (127994, Poccus, . Mockaa, yi1. O6pasuosa, 1. 9, ctp. 9), e-mail: paa75@yandex.ru

O00cHOBaHA HEOOXOIMMOCTh BHEIPCHHSI COBPEMEHHBIX M TEPCIICKTHBHBIX TPAHCIIOPTHBIX CPEICTB TEKYILETO CO-
JIepIKaHMs HKENIE3HOOPOKHOTO MyTH. [IpHBeIeHBI PIMEPHI CYIIECTBYIOIIMX MEPCIIEKTHBHBIX TPAHCIIOPTHBIX CPEICTB Ha
KOMOWHHUPOBAHHOM (aBTOMOOHIIBHOM H 5KEIC3HOOPOKHOM) XOTY, TO3BOJISTFOLIUX OCYIISCTBISATH Pa3MEIICHHE U TEPEBO3KY
000pyIOBaHUS U MEXaHU3UPOBAHHOTO MHCTPYMEHTA, & TaK)Ke BBIONHATH MEPEBO3KY paOOUYMX, BXOISIINX B PEMOHTHEIC
Opuraibl, MPU MPOU3BEICHUNA UMU PAOOT MO TEKYIIEMY COICPIKAHHIO U PA3TMYHBIM BHaM PEMOHTA YKEIIC3HOIOPOKHOTO
myTtH. [IpuBeneHo onpeneneHne TEXHUKA Ha KOMOMHUPOBAHHOM XOMY. BBISBIICHBI pa3uyHbIe OTEYECTBEHHBIE U 3apyOek-
HbIC KOMITaHWUH, 3aHMMAFOIINECS MPOU3BOJICTBOM TEXHUKH Ha KOMOMHHPOBAHHOM XOmy. [IpHBEICHO ompeneeHue myTepe-
MOHTHO JIETYYKH. YCTaHOBIICHBI JOCTOMHCTBA U HEIOCTATKH ITy TEPEMOHTHBIX JIETY4eK Ha KOMOMHHPOBAaHHOM XOJTY, TIPOH3-
BOIUMBIX Ha Oa3e aBromoOmieit KamA3 1 'A3, moka3aHbl MX KpaTKHUE TEXHUUESCKUE U IKCILTYaTal[MOHHBIC XapaKTePUCTHKH,
COCTaB 000OPYIOBaHNS, a TAKKe Ha3HAUYCHHE. BIIBICHBI KOHCTPYKTUBHBIE 0COOEHHOCTH KOMOMHHPOBAHHOTO XO/1a ITyTepe-
MOHTHBIX JieTy4eK. CliesiaH BBIBOJT O 1IEJIeCO00Pa3HOCTH MOJOOHOTO HATIPABICHHS PA3BUTHSI JKETIC3HOMOPOKHOM TEXHUKH.

FUTURE VEHICLES CURRENT MAINTENANCE OF RAILWAY TRACK

Platonov A.A., Platonova M.A., Kiseleva N.N.

1Moscow State University of Railway Engineering, Moscow, Russia (127994, Russia, Moscow, Obraztsova
Street, 9, p. 9, e-mail: paa75@yandex.ru

Substantiates the necessity the introduction of modern and advanced means of transport current maintenance of
railway track. The examples of existing outlook vehicles combined (road and rail) speed, allowing for accommodation
and transportation of equipment and power tools, and used to carry workers belonging to the maintenance crews at
work they work on current maintenance and repair of various types of railway. Is the definition of vehicles in the
combined speed. Identified a variety of domestic and foreign companies engaged in the production vehicles of the
combined speed. Is the definition of vehicles for road repairs. Established advantages and disadvantages of vehicles for
road repairs on a combined move made on the basis of KamAZ and GAZ, shows their brief technical and operational
characteristics of the equipment, as well as the appointment. Identified design features combined speed vehicles for
road repairs. The conclusion about the feasibility of such a direction of railway equipment.

JIETTKOBBIE ABTOMOBUWJIN-BHEJTOPOXKHUKU HA KOMBUHUPOBAHHOM XOJIY
IIlnaronoB A.A., Kucenésa H.H.

OI'BOY BIIO «MockoBCKHH TOCYIapCTBEHHBIN YHUBEPCUTET MyTEH COOOIICHUS,
Mockga, Poccust (127994, Poccusi, . MockBa, yin. O0pasiosa, 1. 9, ctp. 9), e-mail: paa75@yandex.ru

[IpuBeneHbI MPUMEPHI CYIICCTBYIOIIUX JIETKOBBIX aBTOMOOMIICH-BHEIOPOKHUKOB Ha KOMOMHHUPOBAHHOM (aBTO-
MOOMIIEHOM U JKEJIE3HOIOPO)KHOM) XOAY, TIO3BOJISIOIINX MMPOBOANTH MOCTOSHHBIN M KaueCTBEHHBII KOHTPOJIb M AHa-
THOCTHKY KEJIC3HOIOPOKHOTO MYTHU C HEIBI0 MPOGMIAKTUKY U JATbHEHIIET0 YCTPAHCHHUS €0 BO3BMOXKHBIX HEHCIPAB-
HOCTell. BBISBIICHBI pa3InYHbIC OTEUYECTBCHHBIC U 3apyOeKHbIC KOMIIAHUH, 3aHUMAIOIIHECs TPOM3BOICTBOM TEXHUKH
Ha KOMOWHHPOBAHHOM XOJ1y, IIPUBEICHBI X KPATKHE XapaKTCPUCTHKH. PaCKpBITO ONpee/icHie TEXHUKH Ha KOMOMHU-
POBaHHOM XOy. YCTaHOBIJICHBI JOCTOMHCTBA M HEOCTATKH IS 1€()EKTOCKOITHON TEXHUKH Ha KOMOWHHPOBAHHOM XOIY,
MPOM3BOIUMOIT Ha Oa3e aBTomMoOmiel YA3, MoKa3aHbl UX KPATKHE TEXHUYCCKHUE M IKCITyaTaIl[MOHHBIC XapaKTePHCTH-
KH, a TaKKe Ha3HAUCHHE. YCTAHOBJICHBI JOCTOMHCTBA M HETOCTATKH ISl TEXHUKU HA KOMOMHHUPOBAHHOM XOIY, IIPOU3-
BOJIMMOI Ha 0aze aBromodmieii Ford, packpbiTo omnpeencHue IyOprKaiuu KeIe3HOJOPOKHBIX PEITbCOB, a TAKKE ¢&
HeoO0XxoauMOoCThb. ClieNnaH BBIBOJI O IIETIECOO0Pa3HOCTH TAKOTO HAIIPABICHUS PA3BUTH KEJIE3HOTOPOKHON TEXHUKH.

CARS SUV FOR COMBINED COURSE
Platonov A.A., Kiseleva N.N.

Moscow State University of Railway Engineering, Moscow, Russia (127994, Russia, Moscow, Obraztsova
Street, 9, p. 9), e-mail: paa75@yandex.ru

The examples of the existing off-road cars in the combined (road and rail) course that allow for continuous and high-
quality monitoring and diagnostics of railway track to prevent and further reducing its possible problems. Identified a
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variety of domestic and foreign companies engaged in the production technology of the combined course, we give them
a brief description. Disclosure of certain equipment on a combined run. Established advantages and disadvantages for
defektoskopnoy machines on combined move made on the basis of UAZ, shows their brief specifications, performance,
and destination. Established advantages and disadvantages for the combined engineering course produced on the basis
of cars Ford, disclose certain lubrication of rails, as well as the need for it. The conclusion about the feasibility of such
a direction of railway equipment.

METO/I CJIABOCBSI3AHHBIX BUSHEC-KOMMYHUKAIIUIA
B TOMOTI'EHHbIX THO®OPMAIIMOHHBIX CUCTEMAX

Ilinaronos FO.I.

denepanbHOE TOCYIapCTBEHHOE OIOKETHOE YUpeKICHUE HayKu MHCTUTYT cucTeM HHPOPMATHKN
uM. A.I1. EpmioBa Cubupckoro otnenenust Poccuiickoil akageMun Hayk,
Hosocubupck, Poccust (630090, HoBocubupck, npocrnekt JIaBpeHThera, 6),
JIOJDKHOCTB — MJTQJIIMN Hay4HbIH coTpyaHuk nadopatopun CAITP u A CBUC, email: y.platonov@mail.ru

[Ipeamerom uccienoBanwmii siBisercs: «Business Community» — TEXHOJIOTHS CO3/1aHUsI €AMHOTO HH(pOpMALU-
OHHOTO NMPOCTPAHCTBA 1T COBMECTHOH pabOTHI HECKOIBKUX HE3aBUCUMBIX HH()OPMAITMOHHBIX CHCTEM, IMEIOIINX
OJIMHAKOBYIO NPUPOAY NaHHBIX. OObEeIMHEHHOE MPOCTPAHCTBO JOJDKHO MPEAOCTABIATH BO3MOXKHOCTD JTUHAMU-
YeCKH BKJIIOYHTH, JIN00, HA000POT, NCKIIOYUTH U3 HETO OJHY HJIM HECKONIBKO CHCTeM 0Oe3 ymepba A oCTalb-
HBIX U 00ecreYrBaTh OOMEH 4acThio HH(GOPMALIUH C rapaHTHEl 0€30IIaCHOCTH OCTANBHBIX JaHHBIX. TeXHOIOTHH,
crocoOHBIe 00eCIeunTh TaKoe HacTpaMBaeMOe B3aMMOAEHCTBHE, HAa PBIHKE B HACTOSIIEE BPEMs OTCYTCTBYIOT.
ABTOp naeT 000CHOBaHKME HOBOMY METOAY CIa0OCBsI3aHHBIX OM3HEC-KOMMYHHUKAIMH B CHCTEMaX C OJMHAKOBOW
MIPUPOAOIT TAHHBIX, UMEIONINX CEPBUCHO-OPUEHTHPOBAHHYIO aPXUTEKTYPY, ONMUCHIBACT TEXHOIOTHIO pa3padoTKu
Business Community u orieHHBaeT ee 3QPEKTUBHOCTD, HaJIE)KHOCTb, IPOCTOTY PeaTH3aluu U MEPCIEeKTUBBI J1aJTb-
Helmero pa3BuThs. B ocHOBe MeTo[a JIEKUT TEXHOJIOTHS, OCHOBAaHHAs Ha Mcronab3oBannu mabmona CQRS. ITo
MHEHHIO aBTOpA, METOJI MOXKET OBITh YCIIEIIHO IPUMEHEH JUUIsl TPOU3BOJIBHBIX KOPITOPATHBHBIX CHCTEM, HMEIOIINX
eINHYIO MIPUPOAY JAHHBIX.

METHOD OF LOOSELY COUPLED BUSINESS COMMUNICATIONS
IN A HOMOGENEOUS INFORMATION SYSTEMS

Platonov Y.G.

A.P. Ershov Institute of Informatics Systems, Siberian Branch of the Russian Academy of Science,
Novosibirsk, Russia (6, Acad. Lavrentjev pr., Novosibirsk 630090, Russia), email: y.platonov@mail.ru

The subject of research is the technology of creating a common information space («Business Community»)
for the joint work of several independent information systems, which have the same nature of the data. The Business
Community should provide the ability to dynamically include in it, or, conversely, to exclude one (or some) systems,
without any prejudice for other systems, and to provide the partial information exchange with a security of other
data. Technologies like this are not currently available in the market. The author provides a basis for a new method
of loosely coupled business communications for systems having the same nature of data and a service-oriented
architecture, describes the technology of Business Community development and evaluates its performance, reliability,
ease of implementation and the prospects for further development. The method is based on the use of template CQRS.
According to the author, the method can be successfully applied for any enterprise information systems with the same
nature of data.

MWHHOBAIIMOHHBIE KOJECHBIE MAIIIMHBI
JJISI OBCJIY KUBAHUSA KEJE3HOJAOPOXKHOI'O ITYTHU

IlnaronoBa M.A., ILli1aTtoHoB A.A.

OI'BOY BIIO «MoCKOBCKHI TOCYIapCTBEHHBIN YHUBEPCUTET IIyTeH COOOILEHUS,
Mockga, Poccnst (127994, . Mockaa, yi. O6pasmosa, 1. 9, ctp. 9), e-mail: paa75@yandex.ru

O06ocHOBaHa HEOOXOOMMOCTh OOecredeHusI 0e30IMacCHOCTH MEPEBO30K Ha JKEJIE3HOAOPOKHOM TPAHCIOPTE ITy-
TEM BHE/IPEHHSI COBPEMEHHBIX M IIEPCHEKTUBHBIX TPAHCIIOPTHBIX CPEACTB TEKYIIETO COEPIKAHMUS JKEIE3HOIOPOKHOTO
nyTu. [IpuBeieHo onpe/eeHne TeXHUKH Ha KOMOMHUPOBAHHOM XO/1y H BBISIBIICHBI Pa3JIM4HbIC OTCYCCTBEHHBIC U 3apy-
0e)XHble KOMITAaHUH, 3aHUMAIOIIHECs IPON3BOICTBOM HHHOBAIIMOHHBIX KOJIECHBIX MAIINH HA KOMOMHHPOBAHHOM XOTY.
TToxasaHbl MPUMEPbI CYLICCTBYIOIINX HMEPCIEKTUBHBIX TPAHCIIOPTHBIX CPEACTB HA KOMOMHHPOBAHHOM (aBTOMOOWIIb-
HOM H KEJIC3HOIOPOYKHOM) X0y, MO3BOJISIOIINX IIPOU3BOIUTE Pa3JINuHbIe BUIBI PA0OT IO TEKYIIEMY COIACPIKaHUIO U
PEMOHTY KEJIE3HOIOPOKHOTO ITyTH. YCTAHOBJICHB! JOCTOMHCTBA U HEJOCTATKU PACCMAaTPUBAEMbIX KOJIECHBIX MAIIUH
Ha KOMOMHHMPOBAHHOM XOJy, IIPOM3BOAUMBIX (hupmamu Doosan Infracore, Liebherr, Huddig n Geismar, noka3ans! ux
KpaTKHE TeXHUYECKHE U HKCIUTyaTallHOHHbBIC XapaKTEPUCTUKHU (B TOM YHCIIC MOLHOCTHBIC M SHEPIETHYECKHE XapaKTe-
PHICTHKH ABHTATElICH), cocTaB 000pya0BaHHs, a Takke HazHaueHHne. CliesiaH BBIBOJ O LIEJICCO00Pa3HOCTH MOZ00HOTO
HAIpAaBJICHUS PAa3BUTHUS HKEIC3HONOPOKHOM TEXHUKH.
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INNOVATIVE WHEEL VEHICLES FOR SERVICING RAILROAD TRACKS
Platonova M.A., Platonov A.A.

Moscow State University of Railway Engineering,
Moscow, Russia (127994, Russia, Moscow, Obraztsova Street, 9, p. 9, e-mail: paa75@yandex.ru

The necessity of the safety of railway transportation through the introduction of modern and advanced means
of transport current maintenance of railway track. Is the definition of vehicles in the combined speed and identified a
variety of domestic and foreign companies engaged in the production of innovative wheeled vehicle on a combined
speed. The examples of existing outlook vehicles combined (road and rail) speed, access to many types of works
on current maintenance and repair of railway. Established advantages and disadvantages of wheeled vehicles on the
speed combined, manufactured by Doosan Infracore, Liebherr, Huddig and Geismar, shows their brief technical and
operational characteristics (including, power and energy characteristics of motors), the equipment and the assignment.
The conclusion about the feasibility of such a direction of railway equipment.

HNCCIEJOBAHUE MEXAHU3MOB ITPOBOANMOCTH
KOMIO3UIIUOHHBIX HAHOMATEPHUAJIOB HA OCHOBE
MHOTI'OCJONHBIX IIVIEHOYHbBIX CTPYKTYP TA205/T102

Iaorauxos B.B.!, Jipo3nosckuii A.B.!, llmmmakosa IA.2

1 ®BI'OY BIIO «Cankr-IletepOyprekuii ['ocynapcTBEHHBIH SIEKTPOTEXHUUCCKAN YHUBEPCUTET
um. B..YnesnoBa-Jlennna (CII6T'DTY)», Cankr-IletepOypr, Poccust
(197376, Poccus, Cankr-IlerepOypr, ynuna [Ipodeccopa [Tonosa, 1om 5), e-mail: vivatrubin@yahoo.com
2 OAO HUU «®epput-Jlomen», Cankt-IlerepOypr, Poccus
(196084, Poccust, Cankr-IlerepOypr, ynuia L{Berounas, gom 25, koprmyc 3), e-mail: domen@domen.ru

MeToioM peakTHBHOTO MarHeTPOHHOTO PACHBIICHHUS Ha TOCTOSIHHOM TOKe ObUIM CUHTE3UpoBaHb! IIEHKN Ta205 (ok-
cup tanrana), TiO2 (okeun tutaHa) u rerepoctpykrypsl Ta205/TiO2. Ha Bce MIEHKH TeM e METOIOM ObLIH OCAKACHBI
METaJINYECKHE MIEKTPOJIBI IS CO3IaHMs INIEHOYHBIX KOH/IeHcaTopoB. [10 TaHHBIM CIIEKTPOCKONHY ObUIN HAMICHBI OIITH-
YECKHE XapaKTePHCTUKN IIEHOK: MOKA3aTelb MPeToMICHN, N ~ 2.2; ko3 dunueHT npomyckanus, T ~ 70%; mmprHa onTu-
yeckoit men, E ~ 4.2 5B. [1o m3mepenusiM BonbT-(hapaHbIX XapaKTePUCTHK ObUIH HAlIEHB! 3HAYEHHUST ANDIICKTPUICCKON
nporunaemocty, € ~ 32 (wist TiO2), 25 (mst Ta205) u 30 (as Ta205/Ti02). To u3MepeHusIM BOIBTaMIEPHBIX XapaKTe-
PHCTHK OBLIM HalJIeHbI 3HAYEHNSI IeKTPIYECKOl POYHOCTH (HanpsbkeHwst mpooost), Ebd ~ 2 MB/cM 1 IIoTHOCTH TOKOB
yTEUKH MpH HyneBoM cMmelteHnd, J ~ 10-9 A/cm2. TIpoBeneH aHai3 BOJIBTAMIIEPHBIX XapaKTEPUCTHK B TEMIIEPATyPHOM
nmarazone (BAXT) Ha BbIsIBIEHHE IPUPO/IBI TOKOB YTEUKH B IMAIEKTPUKAX. BbUIH 0OHApYKEHBI CIIEIyIOINe MEXaHN3MBbI
TIPOBOJMMOCTH, (POPMUPYIOLINE TOKH YTEUKH B AUIEKTpUKax: sMuccust 1LIoTTkH, moneBast SMUCCHS C JIOBYIIEK, TyHHETH-
posanne @aynepa-Hopareiima. Taxoxe ObU10 00HAPYXKEHO U NPOAHATN3UPOBAHO BIMSHHAE HArpeBa HA TOKH YTEUKH B JIHD-
JIEKTpHKaX. bbutH paccanTaHbl 3HAUSHUS SHEPIUH akTHBauHy, © ~ 0.39 5B u nryOunsI 3aneranus goByIek, ot ~ 0.36 3B.

INVESTIGATION OF LEAKAGE CURRENT MECHANISMS IN COMPOSITE
NANOMATERIALS BASED ON TA205/T1I02 MULTILAYER FILM STRUCTURES

Plotnikov V.V.!, Drozdovskii A.V.!, Shishmakova G.A.”

1 Saint Petersburg Electrotechnical University “LETI”, Saint-Petersburg, Russia
(197376, Saint-Petersburg, street Pr. Popova, 5), e-mail: vivatrubin@yahoo.com
2 Ferrite Domen Co., Saint-Petersburg, Russia
(197376, Saint-Petersburg, street Tsvetochnaya, 25, build 3), e-mail: domen@domen.ru

DC reactive magnetron sputtered Ta205 (tantalum oxide), TiO2 (titanium oxide) thin films and Ta205/TiO2
heterostructures were systematically studied on leakage current mechanisms. Shottky emission, field emission and
Fowler-Nordheim tunneling were identified as dominant mechanisms for Ta205/TiO2 capacitors. Temperature-
dependent current-voltage characteristics suggest thermionic activation of charge carries from Ta205/Ti02 hope levels
that’s why was observed increasing of leakage current densities with heat treatment. By spectroscopic measurements
were found Ta205/TiO2 optical properties: refractive index, n ~ 2.2; transmission coefficient, T ~ 70%; optical
bandgap, Ebg ~ 4.2 eV. By capacitance-voltage and current-voltage measurements were found Ta205/TiO2 dielectric
properties: dielectric constant, k ~ 32 for TiO2, 25 for Ta205 and 30 for Ta205/TiO2; dielectric strength (also known
as breakdown voltage), Ebd ~ 2 MV/cm; leakage current density at zero bias, J ~ 10-9 A/cm2.

CJABOCTPYKTYPUPOBAHHBIE BA3bI JIAHHBIX
B Ir'iBPUIHOU OBJTAYHOU NTH®PACTPYKTYPE

Inyxnuk E.B., Huxkynisues E.B.

HOVY BIIO «MockoBckuit TexHonormaecknii ”HCTUTYT «BTY», Mocksa, Poccust
(117292, r. Mockaa, yi. Keapoga, 1. 8, kop. 2), e-mail: e_nikulchev@mti.edu.ru

Crarhsl OCBSILEHA HCCISIOBAHUIO BOIIPOCOB ITOCTPOCHUS U d()H(HEKTUBHOCTH HCIOIB30BAHUS OOMAYHBIX TEXHO-
JOrui JUIsl IOCTPOeHUs: MHOOPMALMOHHBIX CUCTEM Hay4HO-00pa30BaTEIbHOIO Ha3HA4YCHHs, pabOTAOIIMX CO Clabo-
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CTPYKTYypHPOBaHHBIMU Oa3aMu JaHHbBIX. OnpeieeHbl OCHOBHBIC MPUHIUIEI (YHKIIMOHUPOBAHKS aBTOMATH3HPOBAHHBIX
CHCTEM YIIPaBICHHs 00NadHBIMU pecypcamu. OCOOCHHOCTSAMH TPEITIOKEHHON apXUTEKTYPHBI SBISCTCS HCIIONb30BAHIE
MOPTATBHBIX TEXHOJIOTHIA, aBTOMATHYECKOE YIIPABJICHHUE pecypcaMu U THOpHIHas obnadnast uHdpactpykrypa. s dop-
MHPOBAHHUS CHCTEMBI YIPABJICHUS PA0OYNMH TTOTOKAMH 3allPOCOB K CHCTEME HaydHO-00pa30BaTeIbHOTO COIACPIKAHUS
MPOBENICHBI AKCIICPUMCHTAITBHBIC HCCIICIOBAHUS 3alPOCOB K THOpUAHON 6a3e maHHbIX ¢ XML-nanubsiMu. [IpuBencHs
Pe3yABTaTHl SKCIIEPUMEHTOB, TTOKa3bIBaOIINe (PPEKTHBHOCTh HCIIOIB30BAHUS 3alPOCOB K 00NaqHBIM cepBrcaMm. [loka-
3aHO, YTO JJIsI CIIOKHBIX 3aIPOCOB K CIA00CTPYKTYPUPOBAHHBIM TAaHHBIM BPEMsI Iepe/Iau TaHHBIX M3 BHEIIHETO 00Iaka
CPaBHUMO C TTOMCKOM Ha JIOKAJIBHBIX cepBepax. Ha ocHOBe ombITa pa3pabOTKH CHCTEM MPHUBENICHA TEXHOIOTHS ()OPMHPO-
BaHUS HH(OOPMAIIMOHHBIX CHCTEM, OPUCHTHPOBAHHBIX Ha UCITOIBb30BaHKUE OOIAYHBIX CEPBHCOB.

SEMISTRUCTURED DATABASE OF HYBRID CLOUD COMPUTING INFRASTRUCTURES
Pluzhnik E.V., Nikulchev E.V.

Moscow Technology Institute «VTU», Moscow, Russia (117292, Moscow, Kedrov St., 8, box. 2),
e-mail: nikulchev@mail.ru

The article is devoted to research aimed at the design and efficiency of cloud technology in the field of science
and education. The features of these systems is to use a semistructured databases. The experimental results are attached.
The article defines the basic principles of automated control systems for cloud resources. The features of the developed
architecture is the use of portal technology, automatic control resource and hybrid cloud infrastructure. To form the
workflow management system queries to the system of scientific and educational content of the experimental studies
of hybrid queries to a database with XML-data. The experimental results are attached. Thesis results are showing
the effectiveness of queries to cloud services. For complex queries for semistructured data demonstrated that time of
transmission of data from the public cloud is comparable with the time of the search query on local servers. Generalizing
the experience of systems development is given technology of information systems focused on the use of cloud services.

HEYETKHMI BBIBO/I BO3MOXKHBIX IIOBPEK/IEHU JEPEBBEB ITPA IIOBAJIE
Mo6ennncknii B.B., I'epn 3.®., Padkosa H.B.

OT'BOY BIIO «Ypanbckuii TOCYyIapCTBEHHbBIHN JIECOTEXHUYESCKHI YHUBEpCUTET», EkarepunOypr, Poccus
(620085, r. ExarepunOypr, Cubupckuii Tpakt, 37), e-mail: pobed@el.ru

PaccMoTrpena mpobiiema OLIeHKH MOBPEKACHHI IePEBbeB, OCTABISIEMBIX TS TOAPOCTA Ha JIECOCEUHBIX paboTax mpu
BBITMOJIHEHUH HECIUIOMIHBIX pyOoK. FccrenoBaH mporece B3auMOACHCTBHS KPOH MPH MOBaJie epeBbeB. [10KazaHo, 4To
IPUMEHEHHE TEOPHH HEYSTKHX MHOXKECTB JULSL PELICHHS TAKOTO Kiiacca 3a4ad sBJIeTcsl 00Iee KOPPEKTHBIM MOAXOIOM.
BrInonHeHa cozeprkaTelibHasi OCTAHOBKA M (hopMalH3aliis 3a/1a9i BO3MOXKHBIX TIOBPEK/ICHUI IEPEBLEB MIPH MOBANIE HA
OCHOBE TEOPHH HEUSTKUX MHOKECTB. [/ MAaTEMaTHYEeCKOTO OMUCAHIS BXOIHBIX M BHIXOIHOTO [IaPaMETPOB IIPEIATOKEHBI
COOTBETCTBYIOIIHE HedeTKHe (DyHKINU IPUHAIKHOCTH. Ha 0CHOBE HEYeTKOro BhIBO/A ¢ Aedas3uduKarueii mo MeToay
Mawmanu nonydeHa (pyHKIHS BO3MOXKHBIX MOBPEXKACHHIT B 3aBUCHMOCTH OT HepPeCeueHnss KPOH B TOPHU30HTAIBHON U
BEPTHKAJIBHOMN IIOCKOCTSX. IIpakTHyecKas peann3alys HeYeTKOro BeIBOJa BbImonHeHa B cpene FISEditor mpuioxeHus
MatLabFuzzyLogicToolbox. ITony4dennast GpyHKIUsS BO3MOKHBIX TOBPEKACHUI MOXKET HCIOIb30BaThCs Il HEUETKOTO
MOJIEITPOBAHHS [POLIECCa JIECOCEUHBIX PA0OT ¢ OLICHKOI BO3MOXKHBIX IIOBPEIKICHNUI MIPH BAJIKE JICPEBBECB.

FUZZY INFERENCE POSSIBLE DAMAGE TO TREES DURING THE FALL
Pobedinsky V.V., Hertz E.F., Rjabkova N.V.
Ural State Forest Engineering University

The problem of assessment of damage to trees to be left for growth on logging operations in the performance of selective
logging. The process of interaction with crowns fell a tree. It is shown that the application of fuzzy set theory to solve this class of
problems is more correct approach. Made substantial formulation and formalization of the problem of possible damage to trees
when pushed down on the basis of the theory of fuzzy sets. For the mathematical description of the input and output parameters
suggest appropriate fuzzy membership function. On the basis of fuzzy inference with defuzzification method Mamdani, possible
damage function is obtained as a function of crossing crowns in horizontal and vertical planes. The practical implementation of
fuzzy inference can be run in FIS Editor application MatlLab Fuzzy Logic Toolbox. Possible damage resulting function can be
used for fuzzy modeling of logging operations to the assessment of possible damage during felling.

METO/IUKA PACUETA MPOCTPAHCTBEHHOI'O MOJIOKEHUS CTBOJIA CKBAYKUHBI
5T HA AHTAPKTHYECKOU CTAHIIMU «BOCTOK»

ITonoasik A.B.

OI'BOY BIIO «HanuoHnanbHbl MUHEpaIbHO-ChIpbeBOl yHUBepcHTET «I opHblit», Cankr-IlerepOypr, Poccus
(199106, r. Canxkr-IletepOypr, 21-s aununs B.O., 1. 2), e-mail: podolyak.aleksey@gmail.com

[puBomsiTest cBeneHust 00 0COOCHHOCTSIX OypeHHs CKBOKHUHBI ST, poOypEeHHOI B JISTHUKOBOM MOKPOBE Ha POCCHICKOM
AHTAPKTUYECKOH cTaHImH «BocToky». Omicana KOHCTPYKLHS CKBKHHBI M TIPEIICTABICHBI TaHHBIC TIO PE3YJIBTaTaM BCKPBITHS
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o03epa BocTok, a Taroke pesysasrarhl paboT IISIHO-0ypoBOro oTpsiaa Ha cTaHiuu «Boctok» B ce3one 58-it Poccuiickoit aHTap-
KTUYECKOM dKCrieauin. OMHUCHIBAIOTCS TIPUYIHHBI aBapUii TIPY OypEeHNH CKBOXXUHBI ST U TEXHOMOTHsI 320y PUBAHHS TOTIOTHHI-
TEJBHBIX CTBOJIOB TEPMOOYPOBBIM M JICKTPOMEXaHHUECKUM CHapsiiaMu. [IpoBesieH pacueT MpoCTPaHCTBEHHOTO TIONOMKEHHST
ctBoa 5T'-2 110 METO/IHKE 3aMePOB TONIIIMH CEPIIOBUIHOM YacTH KepHA, 00pasyFoLelicst pu 3a0ypHBaHUH JIOTIONHATEILHOTO
crBona. OnumcaH nporiecc paciupenus ctona SI'-1 Ha nryounax 3176,3-3415,1 M nocrie nornaiaHust B CTBOJ CKBOYKHHBI 03Ep-
HO¥1 Boztb! 1 3a0yprBaHust cTBOMA SI'-3, MpuBENEH aHAIN3 MOMYYeHHBIX JaHHBIX. OOCYKIaeTCs OMBIT HCTIONB30BaHIs 1 A dek-
THBHOCTb [IPHMEHEHHSI CHAPSIOB HAa TPy30HECYIIeM Kabelie /U HalpaBlIeHHOTo OypeHHsI B JIEIOBBIX MAacCHBaX.

THE METHOD OF CALCULATING THE SPATIAL POSITION OF 5G BOREHOLE
AT THE ANTARCTIC STATION VOSTOK

Podolyak A.V.

The National Mineral Resources University (University of Mines), Saint-Petersburg, Russia
(199106, Saint-Petersburg, 21st line V.O., 2), e-mail: podolyak.aleksey@gmail.com

I present information about the features of drilling borehole 5G, drilled in ice layer at the Russian Antarctic station Vostok.
Borehole construction, the data of the penetration of Lake Vostok and the results of glaciological-drilling group at the Vostok
station in the 58th season of the Russian Antarctic Expedition are presented. The crash reasons of the drilling borehole 5G and
the technology of starting the branch holes are described via termodrill and electromechanical drill. The calculation of spatial
position of hole 5G-2 is discussed by the method of measuring the thickness of the crescent-shaped core, formed during collaring
additional barrel. The widening process of the hole is presented at the depth 3176.3-3415.1 m after penetration of the lake’s water
into the hole. The analysis of the derived data is presented. The process of start the hole 5G-3 and an analysis of the data are
obtained. I discuss the experience of the use and effectiveness of drill on the carrying cable for directional drilling in ice layers.

METOJ MATEMATHYECKOT'O MOJAEJNPOBAHUS MATHUTHOI'O IIOTOKA
B BAJIE U TOPHEBOM INUTE SJEKTPUYECKUX MAIIINH

Hosmnmyxk B.U., JIusicoa O.B.

@®I'bOY BIIO «HanmoHanbHeIi MCCIENOBATENLCKUN TOMCKHH TTOMTMTEXHUIECKUX YHUBEPCHTETY,
Tomck, Poccust (634050, r. Tomck, npocnekt Jlenuna, 30), e-mail: polischukvi@tpu.ru

B paGoTe n310/KeHBI Pe3yIbTaThl NCCIEAOBAHMS MO pa3padoTKe METO/a MOJICTHPOBAHNS MaTHUTHOTO MOTOKA B
BaJIe M B TOPIIEBOM IIUTE IEKTPUIECKOH MamnHbl. PazpaboTka MeToa BbI3BaHA HEOOXOANMOCTBIO IPOSKTUPOBAHUS
3aIIUTHO-THATHOCTHYECKAX CHCTEM, KOTOPBIE OCHOBAHBI HA HCTIOIb30BAHIN HH(OPMAIIMN HECUMMETPHH MarHUTHOTO
THOJIsL B TOPLIEBOH 30HE EKTPUUECKOH MamuHbl. MeTos 0a3upyercst Ha ujee pa3/ieleHusi MAarHUTHOTO OTOKA OT dJIe-
MEHTA Ha J[BE paBHBIE YaCTH IO KOHTYPY BJOJb TOTPAHINYHBIX TOBEPXHOCTEH 1 IIPOTUB YaCOBOU CTPEIIKH, C IOCIIEIy-
IOIMM CyMMHPOBAHHEM BCEX ITOTOKOB OT AJIEMEHTApHBIX AJIEMEHTOB BJOJIb JIMHUK 00X0/1a (heppOMAarHUTHOTO KaHaa.
MeTton mpoCT, HaAEKEH U MO3BOJSIET MOMYINTh 3HAYSHHUs] MATHATHOTO MOTOKA B BaJle U TOPIIEBOM IIUTE B TOUKE H3-
MEpEHUs C TOUHOCTBIO mopszka 20%, 4To yIOBIETBOPSIET NPEIbSBISIEMbIM K HEMY TPEOOBaHUSIM.

SIMULATION METHOD OF MAGNET FLUX IN MOTOR
AND END SHIELD FOR ELECTRIC MACHINE

Polishchuk V.I., Lijasova O.V.

National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Ave, 30)
e-mail: polischukvi@tpu.ru

The paper presents the results of a study to develop a method of modeling the magnetic flux on the shaft and in
the end panel of the electric machine. Development of a method due to the necessity of designing diagnostic protective
systems are based on using information of a magnetic field asymmetry in the end zone of the electrical machine. The
method is based on the idea of separating the element from the magnetic flux into two equal parts on a path along the
boundary surfaces and the anti-clockwise, followed by summation of the elementary streams from the bypass element
along the ferromagnetic channel. The method is simple, reliable, and allows you to get the value of the magnetic flux in
the shaft and face shield at the point of measurement with an accuracy of about 20%, which satisfies its requirements.

KOMITbIOTEPHOE MOJIEJIMPOBAHME DJIEKTPUUYECKHUX MOJIEN ATFOMUHUEBBIX
JIEKTPOJIM3EPOB C YITIEPOOJHBIMH BCTABKAMMU B MEK3JEKTPOJHOM 3A30PE

Moaskos I1.B.!, Kouryp B./1.}, llomos FO.H.2, OctpoBckuii U.B.!

1 ®I'AQY BIIO «Cubupckuii denepanbablii yHuBepcureT», KpacHospek, Poccus
(660041, . KpacHosipck, npocriekt CBoO0HBIH, 41),
e-mail: VKoshur@sfu-kras.ru; P.V.Polyakov@mail.ru; ivo ru@mail.ru
2 000 «JIerkue meramiby, Popov@LMLTD.ru

Pemennem YpaBHEHUA Jlamnaca METOAOM KOHCYHBIX 3JICMCHTOB JIA ZD-MOJICJ'II/I C COOTBETCTBYIOIIHUMHU I'PaHUY-
HBIMU YyCJIOBUSIMU MOJIYYCHBI OJIA SJICKTPUYECKUX ITOTCHIIUATIOB U BEKTOPHI INIOTHOCTHU TOKA aJIFIOMUHUEBBIX DJIEKTPO-
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T13EPOB ¢ OOONOKEHHBIMU aHoiaMHM. [Ipon3BesieHa OlleHKa HM3MEHEHHUl MMOTSHIMAIOB U TOKOB HPH pa3MELICHUH B
MEKAJIEKTPOHOM MPOCTPAHCTBE BHICOKOIIPOBO/ISIIIMX BCTABOK, BEICTYTIAIONINX U3 AIFOMUHHUS B DJIEKTPOIHUT U YMEHb-
MIAIONIUX MEXKINEKTPOIHOE paccTosiHue. IIpy pemennn >1eKTpopoBOAHOCTh MPHHUMANACh HE 3aBUCSILEN OT TeMIIe-
parypsl, a INIOTHOCTH TOKA 3aaBajiack OJMM3KOH K IPOMBIIUICHHOH. 13 pacuéToB ciemyeT 4To yrepoJHbIe BCTABKH,
BBICTYTIAIOIIME HAJl METAJIOM Ha BBICOTY 25 MM, 00€CIIeYNBAIOT CHIKEHHIE HAaNIPsDKEeHUs Ha BaHHe okono 0,8 B, naBas
pacu€THYI0 SKOHOMHIO SHEPI Uy, paBHyIo 2,56 kBT u/T Al npu BeIxoze 1o Toky 0,93.

COMPUTER MODELLING OF ELECTRICAL FIELDS OF ALUMINIUM REDACTION CELL
WITH CARBON INSERRTS IN INTERELECTRODES SPACE

Polyakov P.V.!, Koshur V.D.!, Popov Y.N.2, Ostrovskiy L.V.!

1 Siberian Federal University, Krasnoyarsk, Russia (79 Svobodny, Krasnoyarsk, 660041 Russia)
e-mail: VKoshur@sfu-kras.ru; P.V.Polyakov@mail.ru; ivo ru@mail.ru
2 Light Metals Ltd., Popov@LMLTD.ru

By solving Laplace equation using 2D finite difference elements method with proper boundary conditions finite
difference elements field of electrical potentials and vectors of current densities for aluminium cells with prebaked
anodes are received. Estimations of potential and current changes due to the replacement of high conductivity inserts
into interelectrodes space which position from aluminium into the bath and decrease the interpolar distance are given.
Electrical conductivities were considered independent on temperature and current density was close to industrial ones.
From calculations is evident that carbon inserts with the hight 25 mms provide the voltage drop 0,8 Vs, giving the
energy consumption saving 2,56 kW h/kg Al. Admitted current efficiency is 0,93.

IMPOTI'HO3UPOBAHUE JIEKTPOIIOTPEBJIEHUA HA OCHOBE METOJA OITIOPHBIX
BEKTOPOB C HCITIOJIb30BAHUEM 3BOJJIIOIIMOHHBIX AJITOPUTMOB OIITUMU3ALINA

Moasixo H./., lIpuxonsko U.A., Ban Ed¢on

®I'BOY BIIO «Cankr-IletepOyprekuii rocyaapcTBEHHbIH AIEKTPOTEXHUUECKNH yHIBEpeHTET «JIDTH»
nm. B.U. YnbsiHoBa (Jlenuna)», Poccust (197376, . Cankr-IletepOypr, ya. [Ipod. [Tomnoga, 5), e-mail: ndpol@mail.ru

[IporHo3upoBaHKe 3MEKTPONOTPEOICHHS SBIAETCS OCHOBON HAeKHOTO (DYHKIMOHUPOBAHHS AIEKTPOIHEPTETH-
YEeCKOM crcTeMbl. Mi3MeHeH e 37IeKTPHYEeCKOM Harpy3KH MPEACTaBIIsAET COOOI HECTalMOHAPHBIN CITy4aitHbIi mporiecc,
3aBHCAIINI OT MHOTHX (pakTopoB. [Ipemiaraercsa o0pabaTsIBaTh HCXOIHbBIC JTaHHBIC HAOIIOACHUI ¢ TOMOIIBIO METOA
[JIABHBIX KOMITOHEHT, YTO MO3BOJISIET YMEHBIIUTH Pa3MEPHOCTh 00y4aroel BEIOOPKH. [1Jisi MPOTHO3UPOBAHUS IECKTPO-
noTpeOIeHnsT BRIOPaH METOJ OMOPHBIX BEKTOPOB. [IpenMyIecTBOM MeToa SBISAETCS TO, YTO MAPaMETPhl PErpecCHOH-
HOU MOJICTIH OTIPENEIISTFOTCS. HA OCHOBE PEIICHUS 3a]1a41 KBaJPATHYHOTO MPOrPaMMHUPOBAHHUs, UMCIOIICH €IMHCTBEHHOE
pemenne. ONTUMH3AIMSA TAPAMETPOB SACPHON (PYHKIMHU BHIIIOTHEHA HA OCHOBE TEHETHYECKOTO aJTOPUTMA U allTOPUTMA
post yactuil. McciienoBanusi MOJACTUPOBAHUEM MOATBEPIKAAOT 3H(HEKTUBHOCTD MPEATIOKEHHOTO Toaxona. Ommoka mpo-
THO3MPOBAHUS YMEHBIIMIACH IT0 CPABHEHUIO C IIPOTHO30M Ha OCHOBE CTATHCTUYECKUX MOJENeil B 2 pasa.

ELECTRIC LOAD FORECASTING BASED ON SUPPORT VECTOR MACHINE
OPTIMIZED BY EVOLUTIONARY ALGORITHMS

Polyakhov N.D., Prikhodko I.A., Van Efen

Saint-Petersburg State Electrotechnical “LETI”, Saint-Petersburg, Russia (197376, Saint-Petersburg, Prof. Popova str. 5),
e-mail: ndpol@mail.ru

Prediction of power consumption is the basis for the reliable operation of the power system. Changing electrical
load is a stationary stochastic process depending on many factors. To handle the raw observational data is using support
vector machines to reduce the dimension of the training set. To predict power consumption method is chosen support
vector machines. Advantage of this method is that the parameters of the regression model are based on quadratic
programming problem having a unique solution. Optimizing parameters of kernal functions implemented based on
genetic algorithm and particle swarm optimization algorithm. Research on the simulation confirm the efficiency of the
proposed approach. Forecast error decreased compared with a forecast based on statistical models in 2 times.

NPOEKTUPOBAHUE NPO®UJIA JOJBEXHOI'O UHCTPYMEHTA
A1 ®OPMUPOBAHUSA ITPOPNJIBHBIX OTBEPCTUU

Houxpartos IL.A., Bap6orsko A.HW., PazymoB M.C., lnagpimkun A.O.

OI'BOY BIIO «¥Oro-3anagHblil rocy1apCTBEHHBIH YHUBEPCUTETY,
Kypck, Poccust (305040, . Kypek, yi. 50 net Oktsi6ps1, 94), e-mail: kuper3 1@rambler.ru

Oco6oe MecTo B MAIIMHOCTPOCHUN 3aHMMAIOT COCJMHEHMS M JCTAlIN MAIIMH, UMEIOIIHE 3JIEMEHTHI, B TOIe-
PEYHOM CEUSHUH KOTOPBIX 3AJI0KEH MEPHOIUICCKUH MPO(UIIb — IPOQHIbHBIE COSANHEHHs, 3y0uaTsle Koeca, Kyad-
k#1, MyQTbl. CTaThsl MOCBSIIEHa TPOSKTUPOBAHUIO JOJIOEKHOTO WHCTPYMEHTa Ut (OPMOOOpa30BaHMs BHYTPEHHHX

HAYYHOE OBO3PEHIVIE Ne 2



114 TECHNICAL SCIENCE

MOBEPXHOCTEH MOMEHTONEpEeNaloMX coenuHeHnid. OJHUM U3 OCHOBHBIX COCTABISIONIMX ATANOB MPOSKTUPOBAHUS
JOTOSKHOTO MHCTPYMEHTA SIBIISIETCS OIIPE/IeIIeHHEe HCTHHHOTO KOHTYpa B HYJIEBOM CEUCHHU JONOSIKA I 00paOOTKH
BTYJIOUHOU YacTH MPO(GUIBHOTO COCANHCHHUS IBYX THAMETPOB B 3aBUCUMOCTH OT THIIOpa3Mepa MpoQHIbHON YacTH 1
YIJIOB 3aTOYKH JONOsIKA, 00CCIEYNBAIOIINX HAWIYYIINE YCIOBHS pe3aHus. [IpuBeaeHHbIH crnocol onpeneneHus mo-
TPEIIHOCTH B HYJCBOM CCUCHHUU MOXKET OBITh MCIOJIb30BaH B JabHEHIIIEM MPU aBTOMATH3AINHU BBIMOJHICMBIX pac-
YETOB C IETBIO OTPEICIICHIS NCTUHHOTO KOHTYpa HHCTPYMEHTA U 3a[JaHUs TIPaBIIILHOM reoMeTpUH 0O0pabaTsiBaeMoit
JeTany IpOo(GUIbHBIX COCTMHCHHH.

PROFILE DESIGNING TOOL FOR FORMING MORTISING PROFILE HOLES
Ponkratov P.A., Barbotko A.L., Razumov M.S., Gladyshkin A.O.

South-West State University, Kursk, Russia (305040, Kursk, street 50 let Oktyabrya, 94),
e-mail: kuper3 | @rambler.ru

A special place is occupied by the compound in mechanical engineering and machine parts that are elements in the
cross section of which is laid periodic profile - profile connections, gears, cams, clutches. Article is devoted to the design
of slotting tool for shaping the inner surfaces transmitting moment connections. One of the main components of the design
stages of slotting tool is the determination of the true contour of the zero-section gear cutter for processing hub of the
profile connection of two diameters, depending on the size and profile of the gear cutter sharpening angles that provide
the best cutting conditions. The above method of calculating the error in the zero-section can be used in the future for
automation of calculations performed in order to determine the true contour of the tool and set the correct geometry of the
workpiece profile connections.

HNCCIEJOBAHUE KNHETUKHU 1 MEXAHU3MA KAIMWJIJIAPHOI'O BJAT'OOBMEHA
TP ®OPMHUPOBAHHWU I'PAHYJI BBICTPOPACTBOPUMBIX HAIIUTKOB

IMonos A.M., lons I.B., Tuxono H.B., bepe3suna U.10., Muxaiinosa U.A., MakkoBeeB M.A.

OI'BOY BIIO «KemepoBCKHii TEXHONOTMUECKUN UHCTUTYT MUIIEBOM IPOMBIIITIEHHOCTI,
Kemeposo, Poccus (650056, . Kemepogo, 6-p Crpouteneit, 47), e-mail: office@kemtipp.ru

W3noxeHb!l HCCIeN0BaHMs KHHETHKN M MEXaHU3Ma KaMMULIPHOTO BIAar0OOOMEHA B YINIOTHEHHOM CJIO€ JHCIepC-
HOT'0O MaTepuasia Ipu rpaHyIMpOBaHUU OKaTbIBaHUEM. [Ioka3aHo, 4TO B pealibHbIX YCIOBHUAX MPOLECCAa CKOPOCTh CaMO-
MIPON3BOANTENBHOTO BIAroOOMEHA Malla, a BIMSHHE TUIOTHOCTH CJIOS YAaCTHIl AWUCIIEPCHOTO MaTepHaia Ha CKOPOCTh
KalWUIIPHOTO TIePEeMELIeHH s BObI B ITPOLIECce MPOMUTKY BeChMa CYIIECTBEHHA U MPOSBIISIETCSI B TeM OOJbIIei Mepe,
YeM TOHBIIIE CIIOH, T.€. Ha PAHHUX CTaUAX MPONUTKH 1 [Tl HHTEHCH(HUKAINN ee HeOOXOANMO CO3/1aBaTh B KOMKYEMOM
Matepuaie IIyKTyaluy Mo IIOTHOCTH, KOTOPbIE XapaKTEePU3YIOTCsI, B CBOIO 04€pe/ib, Yepe3 KPUTHUECKHUE COCTOSIHUS
9TUX JUCHEPCUH, Yepe3 MoKa3aTesid HauMeHbIlIeH U MaKCUMaJIbHON KalMIIISIPHBIX BIArOEMKOCTEH M yepe3 COOTBET-
CTBYIOIIME UM KOY(P(PHUIIHMEHTHI CKOPOCTH KaIMIIIIPHOTO BIarooOMeHa.

RESEARCH OF KINETICS AND THE MECHANISM OF CAPILLARY MOISTURE
EXCHANGE MECHANISM DURING THE FORMATION WHEN FORMING
OF GRANULES IN INSTANT DRINKS

Popov A.M., Donya D.V., Tikhonov N.V., Berezina L.Y., Mikhaylova I.A., Makkoveev M. A.

FSBEI HVE Kemerovo Institute of Food Science and Technology,
(47 Stroiteley Boulevard, 650056 Kemerovo, Russia), e-mail: office@kemtipp.ru

Research of kinetics and the mechanism of capillary moisture exchange in the condensed layer of a disperse
material of a granulation balling stage are stated. In actual practice the self-productive moisture exchange speed is
small, and the influence of particles layer density of a disperse material on the speed of capillary movement of water
in the course of impregnation is very essential. In fact, the speed is bigger in the thinnest layers, i.e. it is necessary
to create density fluctuations in a clotted material at the early stages of impregnation for its intensification. Density
fluctuations are characterized by critical conditions of these dispersions as well as and by the lowest by the highest
capillary moisture exchange speed.

HNCCIEJOBAHUE KNHETUKHW U MEXAHU3MA KAITMJVIAPHOT'O BJIATOOBMEHA
P ®OPMUPOBAHUU I'PAHYJI BBICTPOPACTBOPUMBIX HAIITUTKOB

MMonoB A.M., Toust I.B., Tuxonos H.B., bepe3una U.}0., MuxaiisioBa U.A., MakkoBeeB M.A.

OI'BOY BIIO «KemepoBckuii TeXHOTOTHUYECKUI HHCTUTYT MUILEBON MPOMBIIUIEHHOCTHY,
Kemeposo, Poccust (650056, . Kemeposo, 6-p Ctpouteneii, 47), e-mail: office@kemtipp.ru

V3110yKeHBI MCCIIECIOBAHNSI KHHETHKHI M MEXaHH3Ma KalTHILTIPHOTO BIIAr0OOMEHA B YIIOTHEHHOM CIIO€ JIHCIICPCHOTO Mare-
purasia Ipy IPaHy/IMPOBAHUK OKaThIBAHHEM. [10Ka3aHO, 4TO B PEASIbHBIX YCIIOBHSIX IPOLIECCA CKOPOCTh CAMONPOU3BOUTEIEHOIO
BJIAroo0OMeHa MaJia, a BIMSHHAC IIOTHOCTH CJI0s YACTHIL IUCTIEPCHONO MaTepHasia Ha CKOPOCTh KAITMIUISIPHOTO TIEPEMEILICHHS BOIbI
B IpOLIECCE MPOIMTKN BEChbMa CYIIECTBEHHA U IPOSIBISICTCS B TeM OOMBbIIEH Mepe, YeM TOHBLIE CIIOH, T.¢. Ha PAHHUX CTAMsX
HPONUTKU M JUTSl MHTCHCU()HKALIMK € HEOOXOIMMO CO3/1aBaTh B KOMKYEMOM Marepualie (UIyKTyaliu 1o IUIOTHOCTH, KOTOPbIC
XapaKTEepU3YIOTCs, B CBOKO O4EPE/lb, YePe3 KPUTHUESCKUE COCTOSHUS 9THX IUCTIEPCHIL, Yepe3 MOKa3aTe/ii HAMMEHbIICH 1 MaKCH-
MaJIbHOH KalTHIUTIPHBIX BIIATOEMKOCTEH H YePe3 COOTBETCTBYFOIIME MM KO3((HUIMEHTBI CKOPOCTH KAITMILIIPHOTO BIAr000OMeHa.
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RESEARCH OF KINETICS AND THE MECHANISM
OF CAPILLARY MOISTURE EXCHANGE MECHANISM
DURING THE FORMATION WHEN FORMING OF GRANULES IN INSTANT DRINKS

Popov A.M., Donya D.V.,, Tikhonov N.V., Berezina 1.Y., Mikhaylova I.A., Makkoveev M.A.

FSBEI HVE Kemerovo Institute of Food Science and Technology,
(47 Stroiteley Boulevard, 650056 Kemerovo, Russia), e-mail: office@kemtipp.ru

Research of kinetics and the mechanism of capillary moisture exchange in the condensed layer of a disperse material
of a granulation balling stage are stated. In actual practice the self-productive moisture exchange speed is small, and the
influence of particles layer density of a disperse material on the speed of capillary movement of water in the course of
impregnation is very essential. In fact, the speed is bigger in the thinnest layers, i.e. it is necessary to create density fluctuations
in a clotted material at the early stages of impregnation for its intensification. Density fluctuations are characterized by critical
conditions of these dispersions as well as and by the lowest by the highest capillary moisture exchange speed.

BBIUNCJIEHUE NOKA3ATEJIBHOM ®YHKIUA HA ILJIMC
Homnos C.JA., Onaguuii 10.®.

denepanbHOE TOCYTAPCTBEHHOE OFOKETHOE 00pPa30BaTebHOE YUPEKICHHE BBICIIETO MPO(ECCHOHAIBHOTO
o6pazoBanust KMATU — Poccuiickuii rocyJapcTBEHHBIN TEXHOIOINYECKUH YHUBEPCUTET
nmern K.O. [{nonkoBckoro», Poccus
(Mockga, yn. Opmianckas, . 3), e-mail: electron_inform@mail.ru

B nanHO# paboTe paccMaTpUBaeTCs ONTHMHU3ANNS TAOIUIHOTO METO/A JUIsl BBIYUCICHHS 3HAYCHHS TIOKa3aTelb-
HOM (yHKIMH. [T1aBHBINA HEOCTATOK TAOIMYHOTO METO/A 3aKII0YaeTCsl B TOM, YTO Ha MPaKTHKe 00beM HH(opMalmy,
KOTOPHIIT HEOOXOMMMO XPAaHUTh B TaOJIMIIE, OKA3bIBACTCS UPE3MEPHO OOJIBIINM, UTO BIEUET BHICOKHE aIllapaTHBIC 3a-
tpartbl. [IpeasioxkeH criocod pa30OueHus ABOMYHOTO MPEJICTABICHUS ApI'yMEHTA, TI03BOJISAIONIMIT CBECTH 3314y K YTCHH-
SIM M3 HECKOJBKHX MaJICHBKHX TaOMIUII, COZlepKaluX 1Mo 4 cTpoku. [IpennoskeHHbIH MeTo TOAPOOHO PpacCMOTPEH Ha
HpHUMepe BBIUMCIICHUS 3HA4eHNs SKCroHeHInanbHol QyHnkiuu. Ha npumepe TIJIMC cepun Stratix 11T pupmbr Asnbrepa
TIPOBE/ICHO CPAaBHEHHE MIPEUIOKEHHOTO MeTo/a U anroputMa, BerpoeHHoro B CAITP Quartus 11 ¢upmer Ansrepa. [Ipn
OTPaHMYCHHOM JUAIa30HEe N3MEHEHUs apryMeHTa PaCCMOTPEHHBIN aIrOpUTM 00a/laeT SBHBIM IPEHMYIIECTBOM KaK
110 3arparam armmaparHsix pecypcos [TJIMC, Tak u mo ObICTpoeHCTBHIO.

COMPUTATION OF THE EXPONENTIAL FUNCTION ON FPGA
Popov S.D., Opadchiy Y.F.

«MATI» — Russian State University of Aviation Technology n.a. K.E. Tsiolkovsky,
Moscow, Russia (Orshanskaya ulitsa, 3), e-mail: electron_inform@mail.ru

In this article, we have considered the optimization of the tabular method for the computation of the values of the
exponential function. The main drawback of tabular method lies in the fact that, in practice, the amount of information
that must be stored in the table is too large, which implies high hardware costs. The proposed method consists in
splitting of the binary representation of the argument, which allows to reduce the problem to the readings of several
small tables, that contain 4 lines. The proposed method considered in detail by the example of calculation of the value
of the exponential function. We have carried out a comparison of the proposed method and algorithm, built-in in the
CAD Altera Quartus II, on the FPGA Altera Stratix III. With the limited range of changes of the argument, the proposed
algorithm has a clear advantage, as the cost of hardware resources of the FPGA, and so on speed.

K BOITPOCY O TEPMOPEI' YIMPOBAHHUH B PASBEMHBIX
MAJIOHATPYKEHHBIX COEJUHEHUAX U3 PASBHOPOAHbBIX METAJIJIOB

Monos B.M., Epun O.J1., Jlymnukosa E.H.

OI'BOY BIIO «Boponexckas rocynapcTBeHHas JeCOTEXHUYeCcKas akaaeMus», Boponex, Poccust
(394087, r. Boponex, yi. Tumupsizesa, 8), e-mail: etgvglta@mail.ru

Bo MHOTHX 007ACTSIX COBPEMEHHON TEXHHKH IIPU MPOSKTUPOBAHNH MAIIHMH U alllapaToB BO3HUKAET HEOOXOIH-
MOCTb UMETh HH(POPMALHIO O MPOIeccax TEeINIO0OMEHa Yepe3 COCTaBHbIC CHCTEMbI M HHCTPYMEHTApHHU MO TepMOpe-
TYIUpOBaHMIO. B 1aHHOI! cTaThe MpencTaBIeHbl pe3yabTaThl SKCIIEPUMEHTANBHBIX HCCIEIOBAHUN O (JOPMUPOBAHUIO
KOHTAKTHOI'O TEPMOCOIPOTHUBIICHUS YePE3 COCIMHEHUSI U3 PA3HOPOJHBIX METAUIOB ¢ MAJIOTCILIONPOBOIHBIMY 3aI101-
HUTEISIMHY, (PyHKIIMOHUPYIOIIMMHI B PEXHUME MalbIX YCHIMH NMPHXKMAMA. YCTAHOBIEHO, YTO Hambonee 3(pdeKTuBHbI-
MU KaK TEIJIOU30JITOPBI IPEACTABIAIOTCS 3al0IHUTEN U3 MeTaNIMuecKuX ceTok. Mcnonb3oBaHueM B kauecTBe 3a-
TIOJTHUTENEH METAUIMUECKUX CETOK MOXKHO TTOBBICUTH KOHTAKTHOE TEPMOCOIPOTHUBICHNE B 30HE pa3/ena Ha HOPAIOK
10 CPAaBHEHUIO C KOHTAKTHOM IIapOoH IpU HEMOCPEICTBEHHOM KaCaHUU IOBEPXHOCTEH. DKCIIEPUMEHTAIBHO [I0KAa3aHO
BJIMSTHHE TEMIIEPaTyphl M yCHIIMH MpPIDKHIMa Ha TEPMOCONPOTHBIIEHHE B 30HE paszena. [lepexom x Oe3pasmepHOMY
TEPMOCOIPOTUBJICHUIO 103BOJISIET I0JIy4YaTh JJaHHbIE 10 ONTUMAIbHOMY COYETaHUIO OCHOBHOI'O METaJlla KOHTAaKTHOMH
Tapsl ¥ MaTepuasa 3amoTHUTENs.
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TO THE QUESTION OF THERMAL CONTROL IN RELEASABLE
LOW-LOADED JOINTS MADE OF DISSIMILAR METALS

Popov V.M., Yerin O.L., Lishnikova E.N.

FSBEI HPE “Voronezh State Academy of Forestry and Technologies”, 394087, Voronezh, 8, Timiryazeva str.,
e-mail: etgvglta@mail.ru

In many areas of modern technology in the design of machines and devices there is a need to have information about
the processes of heat transfer through composite systems and instruments for temperature control. This article presents the
results of experimental studies on the formation of the contact thermal resistance through the connection of dissimilar metals
with low thermal conductive fillers operating in the regime of small contact force. It was found that the most effective heat
insulators are as fillers of metal grids. Using as fillers of metal grids can increase the contact thermal resistance in section area
on the order in comparison with the contact pair in direct touch of surfaces. Effect of temperature and contact force on thermal
resistance in the area of the section is experimentally demonstrated. The transition to the dimensionless thermal resistance can
provide data on the optimal combination of base metal of contact pair and filler material.

BJIMAHUE MAT'HUTOVYJBTPAZBYKOBOI'O ITOJISI HA KAYECTBO KJIEEBBIX
COEJUHEHUWU U3 IPEBECHUHBbI

IHomos B.M.!, Jlareinun A.B.!, Mo3srosoii H.B.2, FOxuu P.B.!

1 ®I'BOY BIIO «Boponexckas rocyaapcTBEHHAsI IECOTEXHUYECKas aKaJeMuUs»,
Boporex, Poccust (394087, . Boponex, yi. Tumupszesa, 8), e-mail: etgvglta@mail.ru
2 ®I'bBOY BIIO «Boponexckuii rocyaapcTBEHHBIN TEXHUUECKHH YHUBEPCUTETY,
Boponex, Poccust (394066, . Boponesk, MockoBckuit mp-kT, 179/3), e-mail: nv_moz@mail.ru

B pabore nccnenyercs BIMsHEE KOMOMHUPOBAHHOTO (DM3UYECKOTO OIS, B IJAHHOM CIIy4ae MarHUTOYJIBTPa3ByKO-
BOT0, Ha TTAPaMETPBI, ONPEIEISAIONINE TPOIHOCTHBIE XapaKTePUCTHKH KJICEBOTO coeuHeHus. IIpeameToM neemeioBanms
B KaueCTBE aJre3MBa PacCMATPHUBAIOTCSI CHHTETHYECKHE MOJIMMEPHBIE KIIEH, IIMPOKO UCIIONIb3yeMbIe B JepeBoobOpada-
THIBAIOIIEH TPOMBIIUICHHOCTH, a B KadeCTBE CyOCTpara — 00pasipl U3 ApeBecHHBI MyOa. KauecTBo kieeBoro coemu-
HEHMS OLICHUBACTCSI, MCXO/s U3 aHaIn3a Pe3yJIbTaTOB MCCIIEIOBAHMN MUKPOCTPYKTYPHI aare3uBa, HOpoxsl cyOCTpara,
TIPOIOKUTENIBHOCTH TEXHOIOTUUECKOTO MPOIecca MOAN(HKAIIMN CHHTETHUECKUX MOIMMEPHBIX KJIEeB U UCIBITAaHUH Ha
paspylIeHne NP CKaJIbIBAHUY BJOJIb BOJIOKOH KOHTPOJIBHBIX 00pa3ioB. Ha 0ocHOBaHMM MHUKPOCTPYKTYPHOTO M PEHTIe-
HOCTPYKTYPHOTO aHAJIM3a YCTAHOBIEHO, YTO TOBBIIIEHNE MPOYHOCTH KIEEBBIX COSTUHEHHIN JPEBECHHBI OOBSCHIETCS
YIOPSI0UCHNEM CTPYKTYpPBI 00pabOTaHHBIX B MATHUTOYIIETPa3BYKOBOM I10JIE PACILIABOB KIIEEBBIX KOMIIO3HIIHH.

INFLUENCE OF MAGNETIC ULTRA SOUND FIELD ON THE QUALITY
OF WOOD ADHESIVE JOINTS

Popov V.M.!, Latynin A.V.!, Mozgovoy N.V.2, Yudin R.V.!

1 FSBEI HPE «Voronezh State Academy of Forestry and Technologies»,
Voronezh, Russia (394087, Voronezh. 8, Timiryazeva st.) e-mail: etgvglta@mail.ru
2 FSBEI HPE «Voronezh State Technical University»,
Voronezh, Russia (394066, Voronezh, 179/3, Moskovsky av.) e-mail: nv_moz@mail.ru

In this article we investigate the influence of combined physical field, magnetic ultra sound one in this case, on
the parameters, defining strength characteristics of adhesive joint. As a research adhesive subject we define synthetic
polymer glues, widely used in wood processing industry, and as a substrate — the samples of oak wood. Quality of glue
joints is evaluated on the basis of analysis of results of adhesive microstructure research, substrate species, duration of
technological process of synthetic polymer glues modification and break test for shear parallel to the grain of control
samples. On the basis of microstructure and x-ray structure analysis it is defined that increase in strength of woof
adhesive joints is explained by structure ordering of glue composition melt, processed by magnetic ultra sound field.

3KCHEPUMEHTAJBHOE ONPEJIEJIEHUE 3ABUCUMOCTH YAEJBHOM
SJEKTPOITPOBOJHOCTH COKOB OT KOHIHEHTPAIIN

IMonmoB A.M., TuxonoB H.B., Tuxonosa U.H., MakkoBeeB M.A.

OI'BOY BIIO «KemepoBCKHii TEXHONOTHUECKUN UHCTUTYT MUIIEBOM IPOMBIIITIEHHOCTIY,
Kemeposo, Poccust (650056, 1. Kemeposo, 6-p CtpouTerneii, 47),e-mail:popov4116@yandex.ru

Marepunaiom [Tt TaHHOH CTaThH MOCITY KIUTa HEOOXOIMMOCTB SKCIIEPHMEHTAILHOTO ONPEIENICHIs 3aBUCHMOCTH YIIEIIBHOI
MEKTPOIPOBOIHOCTHU COKOB OT KOHLIGHTPAIIMH CYXHX BEILLECTB, BEIPAKEHHON SMIMPHYECKOiT (HOPMYIIOH, € LIENBIO O0lee TOHHOTO
KOHTPOJIS 3 YJIEIEHOH MOIITHOCTBIO, TIOZIaBaeMOH B aIIIapart, ¥ IEHO00pa30BaHUEM. ABTOPAMH CTAThH OBLUIN IPOBEIEHBI TOCTAHO-
BOYHbIE 9KCIIEPUMEHTAIIBHBIE HCCIISA0BAHMS C MCTIONB30BaHHEM SO0JI0YHOTO COKa, COKOB KPACHOM PSOUHBI, YUePHOI CMOPOMHEBI 1
o0nenuxy. YCTaHOBJIGHO, UTO B3aMMOCBSA3b YIEIbHOM AIEKTPOIPOBOIHOCTH COKOB OT COIEP KaHHs CyXHX BEILIECTB COOTBETCTBYET
smrmpudeckoit opmyrie Konbpayiiia, onHako ta opmyria He JaeT MpEeACTABICHHs O BKJIa/Ie KMCIOTHOCTH COKOB B BEJIMUHHY
YIEIBHOM 3IIEKTPOIPOBOIHOCTH, & TAKKE HE MO3BOJISET COOTHECTH Y/IEIbHYIO MOIHOCTb, TTOABOIMMYIO K arlapary, ¢ KOHIEHTpa-
1uel cyxux BeecTs. [TomydeHs! sMIupryueckue HopMyIIbl JUTs PACIIpeIeNeHNs AEKTPOIPOBOIHOCTH COKOB B 3aBUCHMOCTH OT
KHUCJIOTHOCTH U JUTSI pacdeTa yAeIbHOM MOIITHOCTH B 3aBUCHMOCTH OT KOHIICHTPAIIHH CyXHX BEIIECTB, IO3BOILIONICH yIep:KUBaTh
CKOPOCTb 00pa30BaHNs TIEHBI HIDKE CKOPOCTH €€ Pa3pyIleHNs B 30HE HHTEHCHBHOTO KUIICHUS.
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EXPERIMENTAL DETERMINATION OF THE CONDUCTIVITY
OF JUICE DEPENDING ON THE CONCENTRATION OF SOLIDS

Popov A.M., Tichonov N.V., Tichonova I.N., Makkoveev M.A.

Kemerovo Institute of Food Science and Technology,
Kemerovo, Russia (650056 Kemerovo, Stroiteley Boulevard 47), e-mail: popov4116@yandex.ru

The creation of this article was the necessity of experimental determination of theconductivity of juice depending
on the concentration of solids, expressed by the empirical formula,in order to more preciselycontrol specificpower
supplied to themachine and foaming. Authorsof thearticlewereheldstagedexperimental studies using apple juice,the
juiceofredmountainash, buckthorn and black currant.Found that therelationship between the conductivityofthejuice
solidscontent correspondsto the empirical formula Kohlrausch, however, this formula does not represent the contribution
juice acidity value of conductivity,and alsoallowsto correlate the specific power input tothe devicewith the concentration
of solids.The empiricalformulas for the distribution of electricaljuicedependingon theacidity and to calculatethespecific
powerdepending on the concentration of drymatter,allowsto keep the speedofthefoam belowitsdestruction speed in the
zone of vigorous reflux.

MNPOLHECC OITUMUM3ALINU B CJIOKHBIX TEXHUYECKUX CUCTEMAX
M YITPABJIEHUU MU

MomnoBa O.b., Ilonos b.K., Kiaouko B.U.

OT'BOY BIIO «KybaHckuit rocynapCcTBeHHBIN TEXHOJIIOTHUECKUE yHIBEpcuTeT», Kpacnonap, Poceust
(350020, Kpacuonap, yi1. MockoBckas, 2), e-mail: popova_ob@mail.ru

B0 10Ka3aHO, YTO CHCTEMA KITPOLIECC ONTHMU3ALIMMY MOXKET HCIIOIB30BaTHCS B TEYCHHE BCETO MPOLIECCa Pa3sBUTHS
cnokHbIX TexHndeckux cucteM (CTC), To ecTh Ha Beex e€ 3Tanax pa3BuTHsA. Ha kaykioM aTarne pelaeTcst yacTHas 3a1a4a
ONTHMH3ALIMH PA3HO CTETICHH CIIOKHOCTH M 3aTParkBacT pasHble cepbl ASSTEIbHOCTH: OPraHU3alOHHYO, COLHAIIBHYO,
9KOHOMHYECKYIO, TEXHUUYECKY!0. [IJTs peleH s TakhX 3a/1a4 YCHEIIHO UCIIOIB3YIOTCS METO/IbI ONITHMH3ALINH, KOTjla HeoO-
XOIMMO y4eCTh MHOTO Pa3HBIX M MaJIo B3aUMOCBSI3aHHBIX NapaMeTpoB. Takke ObLIO JOKa3aHO, 4TO MPOLECC ONTUMH3ALNH,
KaK JJIEMEHT, y4acTByeT BO BceX ITH GyHKImsx yrnpasieHus pazsutneM CTC. UTtoOsl 310 J0Ka3arh, MPOLECC Pa3BUTHS
CTC u npouecc ynpasnenust pasurieM CTC ObUIM HAIAIHO MPEICTaBICHBI HA PUCYHKAX, T7e OBUIN MPEICTABICHBI BCe
9Tanbl UX pa3BuTHs. Jlanee mporecc ONTHMH3ALMN MOXKET ObITh HCCIIEI0BAH Kak CHCTEMa, 3aTeM K Heil IPUMEeHHM CHCTEeM-
HbI aHanu3. [1oydeHHbIe pe3yNbTaThl HCCIEIOBAHMS MOTYT ObITh UCIIOIB30BAHBI ISl OOJBIIMX CHCTEM.

THE PROCESS OF THE OPTIMIZATION IN THE COMPLEX SYSTEMS AND ITS MANAGEMENT
Popova O.B., Popov B.K., Kluchko V.I.

FGBOU VPO “Kuban State Technological University”, Krasnodar, Russia (350020, Krasnodar, ul. Moscow, 2),
e-mail: popova_ob@mail.ru

It has been proved that the system «the process of the optimization» can be used during the whole process of development
of complex technical systems (CTS), that is, in all its stages of development. At each stage of the optimization problem
is solved privately varying difficulty and affect different areas: organizational, social, economic, technical. To solve these
problems successfully used optimization methods when necessary to consider a lot of different and few related parameters. It
has also been shown that the optimization process as an element involved in all five functions of management development
CTS. To prove this, the process of development of CTS and the process of management development CTS were clearly
shown in the illustrations, where were presented all the stages of their development. Further the optimization process can be
studied as a system, then it is applicable to systems analysis. The obtained results may be used for large systems.

MNOJYYEHHUE KOPHSI BUHAPHOI'O JTEPEBA CUCTEMBbI BOITPOCOB U OTBETOB
MomoBa O.b., [lonos b.K., Kiawouko B.U.

OT'BOY BIIO «KybaHckuit rocynapCTBCHHBIN TEXHOJIOTHUECKUE yHUBEpcUTEeT», KpacHonap, Poccust
(350020, r. KpacHonap, y;i1. MockoBckas, 2), e-mail: popova_ob@mail.ru

Br1mo roxazano, 9To0 HEOOXOMMO BBISIBUTE OOIIHE TTOJIOKEHUSI TPU TOJyYeHHN OMHAPHOTO JepeBa BOIPOCOB U
OTBETOB 10 MMeEIOLIeics KiIacCU(DUKAILMY TIPEACTABICHHBIX 3HAHUH. DTH NpaBUiIa IOMOTYT BbIOpAaTh KPUTEPUH, KO-
TOpBIe OyIyT 3aJI0XKEHBI B BOIPOCHL, M B IIPOIECCE peIIeHns! OyayT OTCEeKaTh He ITOAXOJSIINE 3HAHMS M3 3aJaHHOU
obnactu 3HaHMi. CHauana ObUTO peuieHo chopMyaHpOBaTh MpaBUIIA AT MOMYYESHUS KOpHS OMHAPHOTO JepeBa CH-
CTEMBI BOIIPOCOB M OTBETOB. DTO HEOOXOANMO JUIS TOTO, YTOOBI IIOTOM pa3padoTaTs U c(HOPMYIINPOBATH MTPABHIIA IS
HOJIyYEHHs JPYTHX 3JIEMEHTOB JIepeBa CUCTEMBI BOIIPOCOB M OTBETOB. DTO BO3MOXKHO, TaK KaK B OMHAPHOM JepeBe BCe
9JIEMEHTHI UMEIOT CXOXKYIO CTPYKTYpPY M IMpPaBHJIA IOCTPOEHHS. BBUIM MOITydeHb! U HCClIe[OBaHbl COOTHOIICHUS 00b-
éMa Hay4HBIX 33/1a4 00bEKTa MCCIIEIOBAHMS CO 3HAHUSAMH U3 00JIACTH 3HAHUH, IPUMEHUMBIX K 00BEKTY HCCIIEJOBAHHUSL.
Onn 6buTH TIPOBEpeHE! Ha TpuMepe. OOBEKTOM HCCIIe0BaHMS ObUIN 3a1a9i ONTHMU3ALIH, 00JIaCTh 3HAHMUS — METOBI
ONTHUMH3AIMH, HCKOMOE 3HAHHE — METOJ] ONTUMH3AIMH. [[aHHbIE TPaBUIIa TIO3BOJIMIIH MOITYYUTh MPOrPAMMY-COBETUHK
«OnTUMAITE», KOTOpask BIIOCIEICTBHN MOXKET CTaTh BOIPOCHO-OTBETHOH CHCTEMOIA.
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GETTING THE ROOT OF THE BINARY TREE OF QUESTIONS AND ANSWERS
Popova O.B., Popov B.K., Kluchko V.I.

FGBOU VPO “Kuban State Technological University”, Krasnodar, Russia (350020, Krasnodar, ul. Moscow, 2),
e-mail: popova_ob@mail.ru

It has been proved that it is necessary to identify the general provisions when getting the root of the binary tree of
questions and answers by the existing classification of knowledge representation. These rules will help you select the
criteria that will be incorporated into questions and in the process of solving will be delete an unsuitable knowledge
from the given area of knowledge. At first was decided to formulate the rules for getting the root of the binary tree of
questions and answers. This is necessary in order to then develop and to formulate the rules for getting other elements
of the tree of questions and answers. This is possible because in a binary tree, all the elements have a similar structure
and the rules for constructing. Were obtained and investigated ratio of the volume of scientific tasks of an object
research with knowledge from the area of knowledge, the applicable to the object of research. They have been checked
by an example. An object of the research was optimization problems, the area of knowledge - optimization methods,
the sought knowledge - optimization method. These rules allowed receiving the program-guide «Optimel», which
subsequently could be the question-answer system.

IMOCTPOEHHUE MOJAEJHA JAHHBIX C IPUMEHEHUEM TEH30PHOM METOA0OJOI'A
ITonmoBa H.A.

OI'BOY BIIO «Ilen3enckuii rocynapcTBeHHbINH yHUBEpcHTe, [len3a, Poccus (440026, . ITensa, yn. Kpachas, 40),
e-mail: popov.maxim@bk.ru

PaccmarpuBatoTcst BONPOCH OCTPOSHUST MOJISIH TaHHBIX HH(opMannoHHo-aHanuTHaeckoi cucremsl (MAC) ¢
MIPUMEHEHUEM TEH30PHOM METONOJOTHH, pa3BUToi B padorax I. Kpona. OmpeneneHs! MpeanoCchuIKH NCTIOIB30BaHMUS
TEH30PHOIO UCUUCIICHUS I POPMATN30BAHHOTO ONMCAHUS MoJiesIeil naHHbIX. [IpeuiokeHo 3ananue u npeodpa3osa-
HHUEe 0a3MCOB MHOTOMEPHBIX MPEAMETHBIX IIPOCTPAHCTB B BUAE HHAEKCHBIX OOBEKTOB CO CKOMB3SIIMMI HHICKCAMHU Ha
BEpXHEM (CHCTEMHOM) yPOBHE MOJICJILHOTO TIpe/icTaBIeHus. JJIs IeTalIbHOTO OIMCAHMUS BCeX 00BbEKTOB MHOIOMEPHOTO
MIPEMETHOTO TIPOCTPAHCTBA (CYIIHOCTEH) BBOIUTCS HAOOp (PMKCHPOBAHHBIX MHICKCOB. B aTOM ciydae mo60ii 00b-
€KT MOJIEJIX MOXHO IIPEJICTABUTh B MHOIOMEPHOM IIPOCTPAHCTBE B BUJEC MHAECKCHOIO OOBEKTA NEPBOM BaJICHTHOCTH,
cozieprkanero Habop (GUKCHPOBAHHBIX MHIECKCOB U OJJMH CKOIB3SIIHI nHAeKC. ONpeieeHbl HHBAPHAHTHI B IPOCTPaH-
CTBaX JaHHBIX, YTO MO3BOJIMIIO IIPOU3BOANTD AHAJIN3 CTPYKTYp JAHHBIX. Pellena 3ajada oneHKH 00beMOB XPaHUMBIX
JAHHBIX IIPU MIEPEX0Jie OT OAHOTO Oa3uca MPOCTPAHCTBA K APYTOMY.

BUILDING A MODEL DATA PRIENENIEM TENSOR METHODOLOGIES
Popova N.A.

Penza State University, Penza, Russia (440026, Penza, Krasnaya street, 40), e-mail: popov.maxim @ bk.ru

The problems of building the data model of information-analytical system (IAS) with the use of tensor
methodology developed in the works of Crohn’s. Preconditions for the use of tensor calculus formalized description of
the data model. Proposed assignment and conversion of the bases of multidimensional spaces subject as index moving
objects with indices on the top (the system) level model representation. For a detailed description of all the objects of
the multidimensional space of subject (the entity), introduces a set of fixed indices. In this case, any object model can
be represented in a multidimensional space as an index of the first object valence, containing a set of fixed index and
a sliding index. Invariants are defined spaces in the data allowing to analyze data structures. We solve the problem of
estimating the amount of data stored in the transition from one type of space to another.

MPOBJIEMA COKPAIIEHUSA BPEMEHU BIBOPA METOJOB YIIPABJIEHUS
BOJbIINMHA CUCTEMAMMH (BC)

IMonmora O.b., IlonoB b.K., Kiawouko B.HU.

OI'BOY BIIO «KybaHckuit rocynapCcTBEeHHBIM TEXHOJIIOTHUECKUE yHUBEpcuTeT», Kpacnonap, Poccust
(350020, . Kpacuonap, yi1. MockoBckas, 2), e-mail: popova_ob@mail.ru

Br110 moxazano, uTo npobiieMa COKpaIeHust BpeMEHH BIOOpa METOI0B yrpasieHus 6onsmimu cuctemamu (bC)
aKTyaJbHa. BBUIO MPEeIokeHO UCIIONb30BaTh CUCTEMHBII aHAIN3 I PEIIeHHs OCTaBICHHOI MpoOIeMbl CoKpallle-
HUSI BpeMeHH BbI0OOpa MeToza ynpasieHus bC. PaccMoTrpen mreparypHo-TIaTeHTHBIH 0030p 1Mo pemraemMoii npobieme,
HCIOJIb3Ys ITaHHbIE 0030pa PEIIEHHOMN 3a/1a4 COKPALLEHHS BPEMEHH BbIOOpa METO/1a ONITHMH3AIINH PEIIaeMOM 3a/1auu.
IIpoBepeHa BO3MOXXHOCTH IMPUMEHEHHs CHCTEMHOI'O aHajH3a ISl CHCTEMBI IpoIecca BEIOOpa MeToJa YIpaBICHHS
0OJBIIMMH cucTeMaMH. BbUTH NpHUBEIEHBI PEKOMEH/IALMH 110 TIOIYYEHHIO TEXHUYECKON CHCTEMBI Mpolecca BbIoopa
METO/Ia YIpaBiIeHHs OOJBIIMMH CHCTEMAaMH M COCTAaBJICHHIO MPOrPaMMbI COBETUYHKA JUIS IIpoIiecca BBIOOpa MeTona
ynpasnenus bC. [{ns storo Obu1a npeaiokeHa pa3paboTaHHas TEOpHst SKBUBAJICHTHOM 3aMeHBI IIpoliecca BbIOOpa 3Ha-
HUSI U3 o0yacTy 3HaHMil. 3a7aua coKpalieHus BpeMEeH! BEIOOpa MeTO/1a ONTUMHM3AINH CTalla HILTIOCTpalnei o0mmero
MOZIXO/Ia K PELICHHUIO MPOoOIeMBbl COKpAIleH!UsI BpeMeHH BbIOOpa MeToaa yrpasneHus bC.
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THE PROBLEM OF REDUCING THE TIME OF CHOOSING THE METHOD
OF CONTROLLING THE LARGE SYSTEMS (LS)

Popova O.B., Popov B.K., Kluchko V.I.

FGBOU VPO “Kuban State Technological University”, Krasnodar, Russia (350020, Krasnodar, ul. Moscow, 2),
e-mail: popova_ob@mail.ru

It was proved that the problem of reducing the time of choosing the method of controlling the large systems (LS) is an
actual. Has been proposed to use the system analysis for solving the problem of reducing the time of choosing the method
of controlling the LS. Was reviewed the patent literature overview by the solving problem, using the data of the overview by
the solved task of reducing the time of choosing the method of optimization the solving problem. Was tested the possibility
of using of the system analysis for the system of the process of choosing the method of controlling the large systems. Were
presented the recommendations to obtain the technical system of the process of choosing the method of controlling the large
systems and for the compilation of the program-advisor for the process of choice the method of controlling the LS. For this
was suggested the developed theory of the equivalent replacement of the process of choice the knowledge from the field
of knowledge. The task of reducing the time of choosing the method of optimization has become an illustration of general
approach to solving the problem of reducing the time of choosing the method of controlling the LS.

HNCCIEJOBAHHME IMTPOLHECCA IBMKEHUA TPOAYKTOB 'OPEHUA
OT NOA3EMHOI'O ITOXKAPA K IIOBEPXHOCTH

IMMopTona B.A.

Oprunckuit TexHonornueckuit uHCTUTYT (Priman) GI'BOY BIIO «HaumoHanbHbli rccnenoBarenbekuii ToMckuit
MOJIMTEXHUYECKUI yHUBepcuTeT», FOpra, Pocens (652050, FOpra, yi. Jlenunrpackas, 26),
e-mail: portla2@yandex.ru

PaccmoTpena BO3MOKHOCTB HEPEMEICHHSI IIPOIYKTOB TOPEHHS OT MOJ3EMHOTO II0XKapa, BO3HUKIIIETO B IIaxTe, K
3eMHOH MOBepXHOCTH. [IpOBEACHBI MaTeMaTHYECKOE MOJIEIMPOBAHHE Ipoliecca (GUIIBTPALUK Ia30B Yepe3 TOPHBIE 110-
POIIBI M HMCCIIEI0BaHMs 00pa30BaHMs Ta30BbIX aHOMAJIMI B MOYBE HaJ MOXKapaMy, BOSHUKAOIINMH B YTOJIBHBIX [IAXTaX.
HcenenoBanust mMoKa3amd BO3MOXKHOCTh 0OPa30BaHMS Ta30BBIX aHOMAIMI B MPHIIOBEPXHOCTHOM CIIOE, KOHI[CHTPAIHS
HPOJIYKTOB TOPEHUSI B KOTOPBIX MOJKET OBbITh OIacHa JUIsl YeJIOBeKa. YCTaHOBJICHO BIUSIHHE M30BITOYHOTO JABICHUS Py~
HHUYHOH aTMocdepsl, TTyOHHBI PacTIONIOKEHHSI HCTOYHNKA Ta30BBIICICHUS M IPOHUIIAEMOCTH TOPHBIX TIOPOJT Ha TIPOLiece
JIBH)KEHUS Ta30B K 36MHOI moBepXHOCTH. [TomyueHsl 3aKOHOMEPHOCTH N3MEHEHHUS Pa3MEPOB Ta30BbIX aHOMAJIMI B T10-
YBE U KOHIICHTPALMHX (PUIIBTPYIONMINXCS Ta30B B 3aBUCHMOCTH OT yCJIOBHI BO3HUKIIEro rmokapa. OreHeHa JUIMTeIbHOCTh
JBIKEHUS MIPOIYKTOB TOPEHHS OT TOJ3EMHOTO Odyara K MOBEPXHOCTH. [IpruBeaeHbI pe3ynbTaThl AXTHBIX HAOMIONEHHH
00pa3oBaHus aHOMAIIMH MTOKaPHBIX Ta30B B OYBE HaJl BOSHUKIIUM B BHIPAOOTAaHHOM IIPOCTPAHCTBE TI0XKAPOM.

STUDY OF THE MOVEMENT OF PRODUCTS FROM UNDERGROUND FIRE BURNING
TO THE SURFACE

Portola V.A.

Yurga Institute of Technology (branch) of National Research Tomsk Polytechnic University, Yurga, Russia
(652050, Yurga, street Leningradskaya, 26), e-mail: portola2@yandex.ru

The possibility of moving the products of combustion from an underground fire in the mine to the surface. The
mathematical modeling of the gas filtration through rocks and education research in soil gas anomalies over the fires
that occur in coal mines. Studies have shown the possibility of formation of gas anomalies in the surface layer , the
concentration of combustion products that may be dangerous to humans. The effect of pressure mine atmosphere
, the depth of the source of outgassing and permeability of rocks on the process of moving gas to the surface. The
regularities resizing gas anomalies in the soil and the concentration of gas filter according to conditions arising from
the fire. Estimated duration of the products of combustion from the underground chamber to the surface. The results
of observations of mine education anomalies fire gases in the soil over arisen in the goaf fire.

MCHOJb30BAHUE UCKYCCTBEHHBIX HEMPOHHBIX CETEN
JJISI PEHHEHUMSA ITPUKJIAJJHBIX 9KOJTOT'MYECKHUX 3A1AY

Morsummubina E.H., lununckuii JI.B., Cyrak E.B.

Cubupckuii rocy1apCTBeHHbIN a3pOKOCMUYECKUi yHuBepcuteT, Kpacnospck, Poccus .
(660014, r. Kpacnosipck, mpocrekt uM. ['azetsl «KpacHosipckuit pabouwnii», 31), e-mail: sugak@mail.ru

PaccMoTpeHa BO3ZMOXHOCTb HCIIOJIB30BAaHUs CKYCCTBEHHBIX HEHPOHHBIX CETeH Ul OLEHKH M MPOTHO3UPOBAHUS
COCTOSIHUSI 37I0POBBSI JKUTEJIEH KPYIMHOTO MIPOMBIIIIEHHOTO Topo/a. JIaHHBIH METOZ MO3BOJISIET pa3pabaThIBaTh BHICOKO-
a¢dexTrBHBIC HHPOPMAIMOHHBIE KOMITBIOTEPHBIC CHCTEMBI POTHO3UPOBAHMS M aHaIH3a 3a001eBaEMOCTH TIPH U3Me-
HEHHMHU KaKUX-THO00 (haKTOPOB, OKa3bIBAIOLIMX BIIMSHHE HA 3/I0POBbE HACEICHHUS, JACT BO3MOKHOCTH 110 MMEIOLINMCS

HAYYHOE OBO3PEHIVIE Ne 2



120 TECHNICAL SCIENCE

0a3aM CTaTHCTHYECKUX JIAHHBIX HaGJ'HO)IeHI/Iﬁ 3a BLI6pOC3MI/I Y KOHLICHTpAUUAMU 3arpsA3HAOIINX BEIICCTB U COCTOAHUEM
30pOBbs HACCIICHUS PErMOHA aBTOMATUYECKH IIOJIYy4YaThb 3aBUCUMOCTH, OTPAKAIOIIUEC XaPAKTCPHBIC IJIA PICCJICﬂyeMOﬁ
CUCTEMBI IMTPUYIHUHHO-CIICACTBEHHBIC CBA3HU MEXKAY NOKA3aTCIIsIMU 3arpsA3SHEHUS 0pr>1<a}ou1eﬁ CpEabl 1 UHAUKATOpaMH CO-
CTOSIHUSA 300POBbS HACCIICHUS. Amnamms TOJYYCHHBIX PE3YJIBTATOB MOKA3bIBACT BHICOKYIO TOYHOCTDH ITPOTrHO3HBIX OLIEHOK
" 3(1)(1)6KTI/IBHOCTB r[pezmaraeMoﬁ MCTOJUKHU. npeZ[HO)KeHHBIﬁ METO/ aHaJIn3a PUCKAa MOXET IMO3BOJIUTDH IOJTYYUTh 00b-
CKTHBHYIO KOJIMUCCTBEHHYO I/IH(I)OpMaIII/IIO O CTCIICHU OITIaCHOCTHU HBﬁCTBymmeFO WJIH MIPOCKTUPYEMOTO ITPOU3BOACTBCH-
HOTO 06T)GKT8., BbIABUTb 30HbBI U TCPPUTOPUHU, I/IC€ YPOBEHDb PHUCKA MPEBLIIIACT AOMYCTUMBIC 3HAUCHUA JJIA IPUHATUS MEP
110 €70 CHIKEHUIO U 00€CIIEYEHHIO HOpMaTPIBHOﬁ 0e30IMacHOCTH MPOU3BOACTBEHHOI'O IEPCOHAIA U HACCIICHUS.

THE USE OF ARTIFICIAL NEURAL NETWORKS FOR APPLIED ENVIRONMENTAL PROBLEMS
Potylicyna E.N., Lipinskiy L.V., Sugak E.V.

Siberian State Aerospace University, Krasnoyarsk, Russia (660014, Krasnoyarsk, Krasnoyarsky Rabochy Av., 31),
e-mail: sugak@mail.ru

The possibility of using artificial neural networks to evaluate and predict the state of health of a large industrial
city is considered. This method enables to develop the high efficiency information computer system for forecasting
and analysis of the disease incidence with changing in any factors that influence the health of the population, allows
to receive dependence, reflecting the typical of the system of cause and effect relationships between indicators of
environmental pollution and indicators of the health of the population automatically, according to the available
statistical databases to monitor emissions and concentrations of pollutants and the health of the region’s population.
Analysis of the results shows high accuracy of forward-looking estimates and effectiveness of the proposed method.
The proposed method of risk analysis can provide objective quantitative information about the degree of danger of the
current or projected production facility, to identify areas and areas where the risk level exceeds the allowable values for
the adoption of measures to reduce it, and ensure regulatory security of the production staff and the public.

NPUMEHEHHWE MATEPUAJIOB TUCTAHIIMOHHOTI'O 30HAUPOBAHUS
P CO3JAHUH OPTOPOTOIITAHOB HA IPUMEPE KAMEHCKOI'O PAUOHA
IMEH3EHCKOU OBJIACTH

IIpecusikos B.B., Tiokienkosa E.IL., [Iponnna M.O.

OI'BOY BIIO «Ilen3enckuil rocynapcTBEHHbIH YHUBEPCUTET aPXUTEKTYPhI U CTPOUTEILCTBAY,
Poccust, 440028, 1. [Tensa, yiu. I'epmana TutoBa, 28; aapec ainekTpoHHO# mouThl: officepguas.ru

B manHOI cTaThe paccMaTpHBaeTCs MPUMEHEHHE MaTephalioB JUCTAHIMOHHOTO 30HAWPOBAHMS IIPH CO3IAHUU
oprodoTtomnanos Ha mpumepe Kamenckoro paiiona [lensenckoii oonactu. Kparko paccMOTpeH METO/ HCTIONIB30BaHUS,
00paboTkH U Ipeobpa3oBaHusl (OTOCHIMKOB B OPTO(OTOIIIAH. YIIOMHHAETCSI MECTO U cepa MPUMEHEHHS «CBEXKHX»
MaTepHaloB, a TAKKe aKTyaJlbHask POJIb MATEPHAJIOB AUCTAHIIMOHHOTO 30HAMPOBAHMS NPH CO3AHUM KapTorpadpude-
CKOTO MaTrepHaa Julsi MOHUTOPHHTA 3€Melb, 3eMJICYCTPOUTEILHBIX MEPONPUSATHII U IIPU BEICHNH KaJaCTPOBEIX pa-
00T. B nanHol paboTe UMEIOTCs cXeMBbl TOKPhITHS TeppuTopuii Kamenckoro paiiona Ilensenckoil o0nacTn CHUMKaMu
QuickBird n pacnonoxeHns HOMCHKIIATypHBIX JHcTOB KameHckoro paiiona macmrada 1:50 000. B mpumepax craten
npHBeeHbI pooieMbl [IeH3eHckoit obnacTh, Takke Poccuu, mociie KOTOpbIX HyKHO IIPOBOJUTH a9PO(POTOCHEMKY ISt
TIOYYEHHsI HOBOTO MaTepHaa JUIsl IPaBIIILHOTO YIIPABICHNS JAHHBIMU TePPUTOPHSIMH.

THE USE OF REMOTE SENSING AT THE CREATION OF ORTHOPHOTOS
ON THE EXAMPLE OF KAMENSKY DISTRICT IN PENZA REGION

Presnyakov V.V,, Tyuklenkova E.P., Pronina M.O.

Federal State Educational Institution of Higher Professional Education «Penza State University of Architecture
and Construction», Russia, 440028, Penza, Germana Titova st., 28, e-mail: officepguas.ru

This article examines the use of remote sensing to create orthophotos for example Kamensky district of the Penza
region. Briefly describes the method of use, processing and conversion of photos into orthophoto. Referred to the place
and scope of «new» materials, as well as the actual role of remote sensing in the creation of cartographic material
for land monitoring, land management activities and the conduct of cadastral works. In this paper, there are schemes
covering areas Kamensky district of the Penza region QuickBird imagery and layout sheets of Kamensky District, 1:50
000 scale. The examples in the article the problem of the Penza region, Russia as well, after which it is necessary to
conduct aerial surveys for the learning of new material for the proper management of these areas.

HCCJEJOBAHUE CIOPAHUSI BOJIOPOJIO-BO3YIIIHBIX CMECER
Ipuxoaskos K.B., Bactpakos A.M., CaBkun A.H., ABneok O.A., Kpoxanes A.B.

OI'bOY BIIO «Bonrorpajickuiil rocy1apcTBEeHHbIN TEXHUYECKUI YHUBEpcuTeT», Bonrorpan, Poccust
(400005, . Bonrorpas, npocrekt uM. B.W. Jlenuna, 28), e-mail: oxal2@mail.ru

B crarbe ONMCHIBACTCS METOJ| ONPEIEIICHHS! CKOPOCTH CrOPAHMs BOZOPOI0-BO3MYILIHON CMECH Ha MOJICIBHOM ycTa-
HoBke. OnrcaH SKCIIepPHIMEHTAIIBHBII CTEH]I, TPE/ICTaBlICHa METOIMKA MTOATOTOBKH BOAOPOI0-BO3IYIIIHOM CMECH, IPOBE/IC-
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HUS OKCIIEPMMEHTA 1 OTIPEJIEIIEHNsI JAMUHAPHOM CKOPOCTHU cropanst. [IpMBOIMTCS CpaBHEHHE XapaKTEPUCTUK JJAMUHAPHON
CKOPOCTH CTOPaHUsI BOIOPOIO-BO3AYIIHON CMECH CO CMECSIMH JIPYTHX Ta30B B 3aBUCUMOCTH OT KOd(uImeHTa n30bITKa
BO3/yXa. YCTaHOBKa Oblia coOpaHa B BONrorpaickoM rocyiapCTBEHHOM TEXHHYECKOM YHUBEPCHTETE Ha Kadeape Temio-
TEXHHUKH ¥ TUAPABIUKH. [IpOBENCHHBIC MCCIIEIOBAHUS TTOKA3aIIH, YTO BOIOPOI UMEET CYIIECTBEHHBIC MEPCIIEKTHBBI KaK
MOTOPHOE TOIUIUBO OJ1arofapst CBOMM CBOMCTBaM. B T ke BpeMst BO3MOYKHBIM IPENATCTBHEM PUMEHEHHS BOIOPOIa MOKET
CTarb HeUICHTUYHOCTH CKOPOCTH CTOPAHHs BOXOPO/IA [IPH BHICOKHX 3HAYCHUSIX KO dHIMeHTa H30bITKA BO3IyXa.

INVESTIGATION OF COMBASTION OF HIDROGEN-AIR MIXTURIES
Prikhodkov K.B., Bastrakov A.M., Savkin A.N., Avdeuk O.A., Krokhalev A.V.
Volgograd State Technical University, Volgograd, Russia (400005, Volgograd, Lenin Av., 28), e-mail: oxal2@mail.ru

The determining of the laminar burning velocity of gaseous fuels in experimental setup is described. The techniques of
preparation of hydrogen-air mixture, the experiment and how to determine the laminar burning velocity are described. The
laminar burning velocity of hydrogen-air mixture compare with some other gaseous versus air-fuel ratio has been obtained.
The installation was assembled at the Volgograd State Technical University at the Department of Thermal Engineering and
hydraulics. Studies have shown that hydrogen has significant promise as a motor fuel due to its properties. At the same time,
the use of hydrogen possible obstacle may be non-identity of the rate of combustion of hydrogen at high excess air ratio.

AHAJIN3 JE@OPMUPYEMOCTH OCHOBAHMA, CJIOKEHHOI'O CJIABBIMHU
INIMHUCTBIMU I'PYHTAMMU, B 3BABUCUMOCTHU OT PACIIPEAEJIEHUA JABJJEHUU
IO MOAOHMBE ®YHIAMEHTA

IIponosun 5.A., Kucenes H.1O.

OI'BOY BIIO «TroMeHCKHI TOCYJapCTBEHHBIN apXUTEKTYpPHO-CTPOUTEIBHbBIN YHUBEPCUTETY,
Tromenn, Poccus (625001, 1. Tromens, yii. JIynauapckoro, 2), e-mail: nick3452@]list.ru

[poBenen ananu3 neopMUPYEeMOCTH I'PYHTOBOTO OCHOBAHUSI, CJIOKEHHOTO CIa0bIMU IIMHUCTBIMHU T'PYHTaMH,
B 3aBHCHMOCTH OT pacHpeJeNIeHus] IaBICHHUH 110 TooImBe (yHJaMEeHTa. B kadecTBe mpuMepa paccMaTpuBaeTcs pe-
menue yuciaeHnoi moaenu B IIK PLAXIS 8.2 HepaBHOMEpHO 3arpy’kK€HHOIO IPyHTOBOTO OCHOBAHUS C PA3IMUHBIMU
BapHAaHTAMH PaCIIpe/IeNICHUs] AaBICHUH. BEIMONHEH aHamM3 pe3yabTaToB pacdeTa. YCTaHOBICHO, YTO, yIPABIS pac-
npeJesieHeM JaBIeHUi 10 NoIoMmBe (yHJaMeHTa, BO3MOXKHO JOOUTHCS OoJiee OIaronpusiTHONH paboThl IPYHTOBOTO
ocHoBanus. [IpuBeneHs! pe3ymbTaThl SKCHEPUMEHTAIBHBIX HCCISIOBAHIN (DYHIAMEHTOB MEPEMEHHON U MTOCTOSHHOM
JKECTKOCTH. J[aHBI BBIBOJIBI O 11€JIECO00PAa3HOCTH PUMEHEHHs (pyHIaMEHTOB KOHCTPYKIIMH, [Tpe/IoJiararonieil Hepas-
HOMEpPHOE 3arpy’kKeHre TPyHTOBOTO OCHOBAaHUS. BEIsABIeHa HEOOXOAMMOCTH COBEPIICHCTBOBAHMS METOIHK yIIpaBIe-
HHS B3aUMOJICHCTBHEM CHCTEMBI «(yHIaMEHT - TPyHTOBOE OCHOBAHHEY.

THE DEFORMABILITY ANALYSIS OF LAID BY SOFT CLAYEY SOILS DEPENDING
ON PRESSURE DISTRIBUTION IN FOUNDATION BED

Pronozin Y.A., Kiselev N.Y.

Tyumen State University of Architecture and Civil Engineering, Tyumen, Russia
(625001, Tyumen, street Lunacharskogo, 2), e-mail: nick3452@list.ru

The deformability analysis of laid by soft clayey soils depending on pressure distribution in foundation bed was
made. By way of example we consider computational model solution in PLAXIS 8 of nonuniformly loaded ground
base with different options of pressure distribution. The analysis of calculation results was done. It was established
that it is possible to get more favorable work of ground base by controlling of pressure distribution in foundation
bed. The results of experimental investigation of foundation of variable and permanent rigidity are presented. The
conclusions about practicability of foundation which expects nonuniform loading of ground base are given. Necessity
for improvement of control techniques by interaction of system «foundation — ground base» is determined.

OIBIT COBMECTHOI'O NIPUMEHEHUS UHBEKIITMOHHBIX CBAI 1 KECCOHA
PN YCTPOUCTBE NOA3EMHOI'O 3TAXKA 3JJAHUS NCTOPUKO-KYJIBTYPHOI'O
HACJIEJUS B I. TOBOJIBCKE

Ipono3un S1.A., MeasnukoB P.B., 3azyas 10.B., Crenanos M.A.

OI'BOY BIIO «TromeHckuil rocyaapCcTBEHHbIH apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTETY,
Tromenb, Poccust (625001, . Tromens, yir. Jlynagapckoro, 2), e-mail: stepanov_maxim@inbox.ru

Tobonbck — yHUKANBHBIA TOPOA-MAMITHHK MOJ OTKPHITBIM HEOOM. B ropose akTHBHO BemyTCsl paboThI 1O CO-
XPaHEHUIO M PECTAaBPAINN aMITHHKOB HCTOPUH U KyAbTYpBl. OHIM U3 00BbEKTOB HCTOPHUKO-KYJIETYPHOTO HACIIEIHS
ABnseTcst «["apHU3OHHBIA TOCHHUTANbY, HAXOMAIMNCS B «BEpXHEi» uacTH ropoaa. CTPOUTENBCTBO JAHHOTO 3AaHMS
OTHOCHUTCS 110 pa3HbIM UCTOUHMKAM K KoHIy X VIII - Hauamy XIX Beka. B craTbe IpUBOAATCA pe3ylIbTaThl YUCIEHHOTO
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MOACIUPOBAHUA yCTpOfICTBa TOA3CMHOI'0 3TaKa 31aHus1 ((FapHHSOHHLIﬁ rocruTaiby I. ToOOJIbCK B nporpamme Plaxis
C Y4E€TOM IMOSTAIIHOTO IIPOU3BOACTBA pa60T. HpI/IBOHI/ITCH OIIMCaHHUuC pa60T o yCTpOﬁCTBy IOA3CMHOI'0 3Taxka, BKIIIO-
Harouee 3aKpeIIiCHUE OCHOBaHUA JICHTOYHBIX (byH)IaMeHTOB WHBEKIIMOHHBIMHA CBAasIMU, IIO3TAIIHOC YIAAJICHUE I'PYHTA
M CO3JaHNC MOHOJIMTHOT'O KECCOHA CTCH M I10JIa ImoaBajia. ABTOpLI CTaTb! BEJIM MOHUTOPUHI 34 COCTOSAHUEM o0BeKTa U
TEXHOJIOTHEH IIPOM3BOJCTBA pa60T. BLIGpaHHBIﬁ crocoo yCTpOﬁCTBa noJiBajia HE BbI3BaJI JJOIIOJIHUTCIIbHBIX ;le(bopMa-
U 30aHAS U MOJKET SIBJISITHCSI OCHOBOM ISt IIpOU3BOACTBA HOH06HLIX pa60T B aHAJIOTUYHBIX YCIIOBUSIX.

COMBINED INJECTION PILES AND CAISSON USAGE EXPIRIENCE IN BASEMENT
FLOOR CONSTRACTION OF CULTURAL AND HISTORICAL HERITAGE IN TOBOLSK

Pronozin Ya.A., Melnikov R.V., Zazulya Yu.V., Stepanov M.A.

Tyumen State University of Architecture and Civil Engineering, Tyumen, Russia
(625001, Tyumen, street Lunacharskogo, 2), e-mail: stepanov_maxim@inbox.ru

Tobolsk is a unique town-monument in the open air. Cultural heritage and historical sites are currently undergoing
work for conservation and restorative renovation. “Station hospital” is one of the historical and cultural landmarks,
which is situated in the “upper” part of the town. It was built at the end of 18th century — the early 19th century. This
paper shows results of “Station hospital” basement floor computational modeling applying the program PLAXIS with
regard to step-by-step work. The paper presents descriptions on construction of the basement, including soil densification
of strip foundation by injection piles, step-by-step soil excavation and erection of insitu reinforced concrete caisson and
basement deck. The authors examined building construction and monitored the procedure. This method of basement
floor building excluded additory deformation of the structure and can be applied in analogous conditions.

PACHETHOE OBOCHOBAHME CTEIIEHH HEPABHOMEPHOCTH HATPYKEHUSA
B HEJAX CHUKEHUA I'TYBUHBI C KUMAEMOHX TOJIIIHU

IIpono3un 5.A., Baproaomeii JI.A., CokosioB B.I'., OrpacnoBa E.C.

OI'BOY BIIO «TromeHCcKkHii TOCYTapCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN YHUBEpCUTET», Tiomens, Poccust
(625001, r. TromeHb, yi. Jlynagapckoro, 2), e-mail: elena.otrasnova@mail.ru

[pon3BeseH aHaM3 aKTya IbHOCTH PHUMEHEHHUs HEPABHOMEPHOCTHU HATPY)KEHHSI OCHOBAHHMS B LEJISIX CHIDKEHUS [Ty~
OMHBI C)KUMaeMOH TOMIIH, BCISACTBHE YETro CHIDKEHMS 0CaJ0K, YTO HEMAJOBaKHO NPH MPOEKTUPOBAHMH. 3Has, UTO HA
DIYyOMHY C)KUMaeMOH TOJIIIM BIUSIET YPOBEHb HANPSHKEHHUH 110 MOZI0IIBE (pyHAMEHTOB, IUIONIA/b 3arPY>KSHHS U XapakTep
pacrpesieneHns aBIeHus, ObUTH IIPOBEICHBI TPOBEPOTHBIE PACUETHI Ha MpUMepe (pyHAaMEHTOB 1 7-3Ta)KHOTO 3[aHNsI, IPO-
eKTHPYEeMOT0 Ha IUIOIIAIKe C IOCTATOYHO MIOTHBIMU BEPXHUMH CIIOSIMU OCHOBAHHSI, MOJICTHIIAEMBIMH CIIA0BIMHU, CUIIBHOC-
JKUMAaeMbIMH TpyHTaMu. B xadecTBe yHIaMeHTa B TAaHHOM CITydae HCIIOIb30BAHEI 000JIOUKH, OOBEANHSIOINE JTEHTOYHbIe
(yHIaMEHTBI, KOTOpbIE CO3/IAl0T HEpaBHOMEPHOE Harpy)KeHHe OCHOBaHMs. BBIIBIEHO, YTO JaBleHHE NPUTPy3a OCHOBA-
HUS JQHHBIX (DYHIaMEHTOB B MPOJIETHOH YacTH 3HAYMTENHHO MOBBIIIAET PACUCTHOE COMPOTUBICHHE TPYHTA U MO3BOJISIET
TOJIb30BAThCS] MOJIENIBIO JIMHEHHO-IehopMupyemoit cpefibl. bbim paccmoTpeHb! hopMyITb! ONpeIeNIeHHs paCIETHOTO COMpPO-
THBIICHHS TPYHTOBOTO OCHOBAHMS, TpeuioskeHHbIe A.B. Innsruabiv. BeIsiBeHO, 9TO OHM HE PacKphIBAIOT BO3MOKHOCTH
OLICHKH PACYETHOTO CONPOTHBIICHHS 10T BCEMHU YaCTSIMU HEPAaBHOMEPHO Harpy>KEHHOTO OCHOBAHHMSL.

CALCULATED ANALYSIS OF IRREGULAR LOADING USAGE FOR DECREASE
OF ACTIVE ZONE THICKNESS

Pronozin Y.A., Bartolomei L.A., Sokolov V.G., Otrasnova E.S.

Tyumen State University of Architecture and Civil Engineering, Tyumen, Russia
(625001, Tyumen, street Lunacharskogo, 2), e-mail: stepanov_maxim@inbox.ru

This paper analyses irregular loading usage for decrease of active zone thickness and ground settlements. It’s
very important in engineering work. Thickness of active zone depends on contact soil stress, load area and character
of pressure distribution. The authors do the confirmatory analysis of 17-floored building foundation. Bearing layer is
solid ground and under layer is soft high-compressible ground. The foundations are shells, which connect strip part of
foundations. This type of foundation creates irregular loading of the basement, increases estimated resistance of the
basement soil in the bay part of foundation. It permits the use of linear-elastic medium model. The paper analyses the
A.V. Pilyagin’s formulas for definition of the basement soil estimated resistance. These formulas don’t make possible
to define basement soil estimated resistance under the all parts of irregular loading basement.

SKCIHEPUMEHTAJIBHOE OIIPEAEJTEHUE JE®OPMALIUU MATEPUAJIA
TP CBOBOJHOM PE3AHUU

IIpockokos A.B., [Inarynos A.b.

OI'BOY BITO «lOpruHckuii TeXHOIOrnuecKiid MHCTHTYT (pritralt) HalroHambHOTo HecienoBarelibckoro TOMCKOro
MIOJIUTEXHUYECKOT0 YHUBepcuTeTay, Poccns (652055, Kemeposckast obnacts, I. FOpra, yi. Jlenunrpazckas, a. 26),
e-mail: proskokov@tpu.ru

B nanHoli paboTe mpeacTaBIeHO 3KCIEPUMEHTAIBHOE MCCIIEIOBAHKUE IUIacTHYeCcKoi aedopmanun menun M1 B
mporecce eé MexaHn4IecKoi 00paboTky pezanneM. VccneqoBanue BEIMOIHEHO HAa SKCIEPUMEHTAIBHO-Ia00paTOPHOM
CTeHJIe B MHCTUTYTEe (u3nky npounocty u Marepruanosenenus CO PAH r. Tomck. B crarbe npeacrasieH aHaau3 Kc-
MIEPHIMEHTANIBHBIX TaHHBIX, TTOMYYEeHHBIX ITpU cBOOOAHOM pe3anun. IIpuBenena cxema nccuenosanus. [IpeacrasiaeHo
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BEKTOPHOE I0JIe Ie(opMarHu, SBILSIFOLIEECs] HEITOCPEICTBEHHBIM PE3y/IbTaTOM MPOBEICHHOTO SKCIIepUMEHTa. Brimon-
HEH aHaJIM3 BEKTOPHOH KapTHHBI Je(opManuy, Ha OCHOBE KOTOPOTO OBLIN OIpeJeNeHBI PACTIPEACICHHS 30H PABHBIX
HepeMelnieHHi U PaBHOTO TIOBOpOTa BeKTOpoB AedopManuu. [1o 3TUM JaHHBIM MMOCTPOCHBI JINHUYM TOKA MaTepuaia B
00acTH IIacTHYEeCKO Aedopmari. PaccanTans! 3Ha9eHUsT OTHOCUTEIBHOHN Ae(OpMaIiy, OTHOCUTEIFHOTO CABUTa
U XapaKTePUCTUKH CKopocTH Aedopmanun. [IpeacTaBieHsl WILTIOCTPALUH, TTO3BOJIIIOLINE OLICHUTh XapaKTep pacrpe-
JeTeHus Ae(OPMAIIY U ee YUCICHHOE 3HaYCHNE B 30HE CTPYKKOOOPa30BaHMS IIPU CBOOOTHOM PE3aHUM.

EXPERIMENTALDETERMINATIONOFDEFORMATION OF THE MATERIAL
UNDER FREE CUTTING

Proskokov A.V., Platunov A.B.

Yurga Technological Institute of National Research Tomsk Polytechnic University, Russia
(652055, Kemerovo region, Jurga, st. Leningrad, 26), e-mail:proskokov@tpu.ru

In this work presents experimental study copper M1 plastic deformation in the process of machining. The study
was performed on an experimental laboratory stand at the Institute of Strength Physics and Materials Science, Tomsk.
The paper presents an analysis of the experimental data received by with the free cutting. The scheme of the reserch.
Presented by the deformation vector field, which is a direct result of the experiment. The analysis of the vector pattern
of deformation on the basis of which identified areas of equal distribution of displacements and strain vectors of equal
rotation. According to these data the material flow lines are constructed in the region of plastic deformation. The values
of the strain, the relative displacement and velocity characteristics of the deformation. Are illustrations to assess the
distribution of strain and its numerical value in the area of chip formation with the free cutting.

O HEMMAPAMETPUYECKOM JIBYXKOHTYPHOM YIIPABJIEHUY JUHEHHBIMU
JUHAMMUYECKHUMHU CUCTEMAMMU U HACTPOUKE TAPAMETPOB TUIIOBBIX
PEI'VJIATOPOB C UCIIOJIb30OBAHUEM HEITAPAMETPUYECKOU MOAEJIM JIIC

Hynkos A.H., Tenemesa H.®., Llapes P.10., Yy6apos A.B., Illecrepuesa O.B.

OT'AOY BIIO «Cubupckuii penepanbublil ynuBepcuter», KpacHospck, Poccust
(660041, Kpacnosipck, rip. CBoOoaHsIit, 79), e-mail: alex007p@yandex.ru

B crarpe paccMarpuBaeTCs IBYXKOHTYpPHASI CHCTEMa PETYITMPOBAHS C HCTIONB30BAHIEM HEMapaMeTPHYECKO MOZen
JIMHEWHOM TMHAMUYECKOi cucteMbl. [IpencraBnena IByxaTamnHas npoueaypa MoiydeHus HenmapaMeTpUieckoro peryisropa,
BKITIOYAIOII[As] IIOCTPOEHUE HETTapaMeTPIYECKOI MOJIE MaKpOOOBEKTa M HETTOCPEICTBEHHO CHHTE3 HEMapaMeTPHIECKOTO pe-
ryinsaropa. J{ByXKOHTYpHas cXeMa Pery/aupOoBaHus IIPEIoaraeT COXpaHEeHNE aHAJIOTOBBIX CPE/CTB JIOKAJIbHOM aBTOMATHKH,
YTO JIeNaeT ee HaJeKHOU MpH cOoe m(poBOro KOHTypa yrpasieHus. OnrcaH MOIXon K CHHTE3Y HellapaMeTpUYeCcKOro pery-
JATOpa JUIst IMHEWHBIX TMHAMUYECKUX CUCTEM HEM3BECTHOIO MOPSIKA B CTydae, Koraa HHpopMariis 00 00bEKTe yrpaBiIeHus
3a/IaHa B BHJIE PeATM3alIMi TEPEXOIHBIX (DYHKIINH, COIEPIKAIINX CITyqaifHbIe oMexu. [[puBeieH anroputM ynpasieHus, pea-
JIM3YFOIIHMIA OIIEHKY 00PATHOTO OIeparopa AMHAMHYECKOi CHCTeMbI. [IpeiokeH OprriHABHBIN TTOIX0/ K HACTPOKE apame-
TPOB TUIOBBIX PETYISITOPOB € UCIIONB30BAHUEM HEMapaMeTPUIECKON MOJIENH JIMHEWHON TMHAMUUYECKOM CUCTEMBI.

REGARDING THE NON-PARAMETRIC DUAL-CONTOUR CONTROL OF LINEAR
DYNAMICAL SYSTEMS AND THE SETTING OF PARAMETERS OF TYPICAL
REGULATORS USING NON-PARAMETRIC MODEL OF LINEAR DYNAMICAL SYSTEM

Pupkov A.N., Telesheva N.F., Tsarev R.J., Chubarov A.V., Shesterneva O.V.

Siberian Federal University, Krasnoyarsk, Russia (660041, Krasnoyarsk, Svobodny Prospect, 79),
e-mail: alex007p@yandex.ru

The article considers the dual-contour control system using a non-parametric model of a linear dynamic system. The two-
step procedure for constructing non-parametric control is presented. The procedure includes the construction of non-parametric
model of macro object and the synthesis of non-parametric controller itself. The dual-contour scheme of control assumes
preservation of analog means of local automatic equipment that does it reliable at failure of a digital contour of management.
Approach to synthesis of the nonparametric regulator for linear dynamic systems of an unknown order in a case when information
on object of control is set in the form of realization of the transitional functions containing casual hindrances is described. The
algorithm for the realization of the inverse function for a linear dynamic system is given. The original approach to the setting of
parameters of typical regulators using non-parametric model of linear dynamical system is proposed.

PACYHET KHHEMATHYECKHUX XAPAKTEPUCTUK MAHUITYJIATOPA
IIPU HEU3MEHHOM YIUIE MEX/Y CTPEJIOU U PYKOATBIO

Paesckas JI.T., llIBen A.B., laxues ®@.®., Auxynunon JI.T.

OI'BOY BIIO «YpaibCkuii rocy1apCTBEHHBIN JIECOTEXHHUSCKUI yHUBEpCUTET», ExarepunOypr, Poccus
(620100, Exarepun0Oypr, Cubupckuii tpakt, 37), e-mail: Itrvsk@yandex.ru

I[IpoBeneHo uccenoBaHNe KUHEMATUKU BPALIEHHS CTOMKH, KOTOPOE IPUBOIUT K JOHNOIHUTEIbHBIM HHEPLMOHHBIM HArpy3-
kam. [TomydeHs! KHHeMaTHUeCKHe XapaKTEPUCTHKU U1 TOUKH Ha KOHIIE PYKOATH. PacCMOTPEHBI HECKOJIBKO YaCTHBIX CIIy4acB,
B KOTOPBIX PACCTOSHUE MEXITY IPY30M U Ha4ajioM OTCYeTa MPUHUMAIOCH Pa3HbIM. B KaxkJJoM 4acTHOM Cilydae BpallleHUe PyKost-
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TH OTHOCHTEIIBHO CTPEJIbl UCKIIFOYAIOCh. [IpyBe/ieHb! rpad)uKy 3aBUCHMOCTEH CKOPOCTH IPy3a OT YIIIOBOI CKOPOCTH BpAILICHHS
CTOMKH ¥ YITIOBOH CKOPOCTH BPAIICHUSI CTPENBI B BEPTUKATBHON TIOCKOCTH. OKa3anock, YT0 HE3aBHCHMO OT MOTOKEHHS Tpy3a
OTHOCHTENBHO Ha4ajla OTcYeTa CyIIeCTBYeT MUHIMYM JIMHEHHOH ckopocTh. C y4eToM yKa3aHHBIX PHOIIMKEHHI STOT MUHUMYM
HaxOJMTCs MPH YIIOBOH CKOPOCTH BPALICHHs CTPEIBI B BEPTUKATBHOM IIIOCKOCTH, paBHoi 0,1 pam/c, w, =0,1 pan/c. [lna ypemy-
YeHHs! IPOU3BOAUTEILHOCTH PabOThI MAHHMITYJIITOPA MPU YCTAHOBHBLICHCS TIOCTOSIHHOM YITIOBOI CKOPOCTH B TOPH30HTAIBLHON
TUIOCKOCTH CIIE/yeT OBICTpee NMepecKaKiBaTh AMAMa3oH YIIOBBIX ckopocteit ot 0 10 0,2 paj/c B BepTUKAILHOH IITOCKOCTHL

CALCULATION OF OF KINEMATIC CHARACTERISTICS MANIPULATOR
AT INVARIABLE COAL BETWEEN THE ARROW AND THE HANDLE

Rayevsky L.T., Schwyz A.B., Dakhiyev F.F., Ankudinov D.T.

FGBOU VPO “Ural State Forest Engineering University”, Yekaterinburg, Russia
(620100, Yekaterinburg, Sibirsky Tract, 37), e-mail: ltrvsk@yandex.ru

Research of a rack kinematics which leads to additional inertial loadings is conducted. Kinematics characteristics
for a point on the handle end are received. Some special cases in which the distance between freight and a reference
mark was accepted by different are considered. In each special case handle rotation concerning an arrow was excluded.
Schedules of dependences of freight speed from an arrow rotation speed in the vertical plane are provided. It appeared
that irrespective of the freight position concerning a reference mark there is a linear speed minimum. Taking into
account the specified approximations this minimum is at an arrow rotation speed in the vertical plane equal 0,1 rad/c.
For increase in the manipulator productivity at the established constant of rotation speed in the horizontal plane it is
necessary to pass quicker over the range of rotation speeds from 0 to 0,2 rad/c in the vertical plane.

AHAJIN3 CYHIECTBYIOIUX METOJOB OHEHKHA 3®®EKTUBHOCTHU
NHO®OPMANIMOHHBIX TEXHOJOT'UU AJIA OBJIAYHBIX UT-CEPBUCOB

Pazymuukos C.B.

IOTU TITY «}OpruHckuii TeXHONOrMYecKuiit MHCTUTYT ((punnai) HanmonanbsHOro ucciaenoBarebekoro ToMcKoro
MOJTUTEXHAYECKOTO YHUBepcHuTeTa», FOpra, Poccus, (652050, Kemeposckast 0011, T. FOpra, yi. Jlenunrpanckas, 26),
e-mail: demolove7@inbox.ru

Tema 00MaYHBIX BBIYHCICHUN CTAaHOBUTCS Bee nomyssipaee Ha W T-peiake. O0s3arenbHbIM TpeOOBaHUEM TP BHEAPESHUN
mo6oro UT-npoekra sBIsieTcs ero SKoHoMHUueckoe 00ocHoBaHue. B cirydae oOmaunbix MT-cepBHCOB 3T0 0COOCHHO aKTyasbHO,
TaK KaK pucKH Ooree MacIuTaOHbL B 1aHHOI cTaThe mpoBeeHa KIIacCU(pUKALIS 1 aHATIM3 CYIIECTBYIOIMX METOIOB OLEHKH (-
(exTnBHOCTH MH(OPMAIIMOHHBIX TEXHOJIOTHH Ha TIPEAMET MX IPUMEHEHHsT Uit olleHKH oomaqnbix MT-cepricos. Crienan 0630p
0cOOEHHOCTEH KaKI0 METOMMKH, BBISBICHBI X JOCTOMHCTBA M HEOCTaTKu. PaccmoTpeHa crierwirka 00auHbIX BEIYUCIICHUH
n chopMyrpoBaHa podiiemMa oneHKH dpheKTnBHOCTH NprMeHeHnst Takux M T-ceprcos. [Tocre mpoaHam3upoBaHHbIX HEO-
CTaTKOB CYILIECTBYIOLIMX MOZIEJCH 1 METOIOB BBISBIICHA HEOOXOMMOCTD K MPOBEACHHIO JATBHEHIIIIX HCCIICIOBAHHIA IO Pa3BU-
THIO U ICTAIM3ALMH METOJIOB O OLIEHKE SKOHOMHUECKOH 3(()eKTHBHOCTH M PUCKOB OT BHEpeHUst I T-IpoeKToB, B 0COOCHHOCTH
obnaunbix U T-cepBrcoB, 001agaronmx CBOMMU OCOOCHHOCTSIMU, OTIHMYAIOIIMXCS OT Apyrux M T-npoexTos.

THE ANALYSIS OF EFFICIENCY ASSESSMENT METHODS
OF INFORMATION TECHNOLOGIES FOR CLOUDY IT SERVICES

Razumnikov S.V.

IOTU TITY «Yurga Technological Institute (branch) of National research Tomsk Polytechnic University»,
Yurga, Russia, (652050, Yurga, Kemerovo Region, Leningradskaya St., 26), e-mail: demolove7@inbox.ru

The subject of cloud computing becomes more popular in the IT market. The obligatory requirement at introduction of
any IT project is its economic justification. In case of cloudy IT services it is especially actual as risks are more large-scale. In
this article classification and the analysis of existing methods of an assessment of efficiency of information technologies about
their application for an assessment of cloudy IT services is carried out. The review of features of each technique is made, their
merits and demerits are revealed. Specifics of cloud computing is considered and the problem of an assessment of efficiency of
application of such IT services is formulated. After the analysed shortcomings of existing models and methods need to carrying
out further researches on development and specification of methods is revealed according to economic efficiency and risks from
introduction of IT projects, in particular the cloudy IT services possessing the features, different from other IT projects.

VCIBITAHUAA OA3EMHBIX TPYBOITPOBOJIOB HA BO3JIEUCTBUE PA3JIMYHBIX
BUJOB TPAHCIIOPTHBIX HAI'PY3O0K

Pakutun B.A., UBamenko F0.A., Cadypos B.®.

OI'BOY BIIO «OsxHO- YpasbCkuil TOCYIapCTBEHHBIA YHUBEPCUTED» (HALIMOHAIBHBIA UCCIEI0BATEILCKUI YHUBEPCHTET),
Yensounck, Poceus (454080, Yensabunck, npocrekt JlennHa, 76), e-mail: boris.rakitin@gmail.com

B crarse m3noKeHa METOAMKA MPOBEACHMS HATYPHBIX HCIIBITAHMH KeJIe300eTOHHBIX Oe3HAMOPHBIX TPYO ¢ BHY-
TpeHHUM auamerpoM 1400 MM, yITO)KEHHBIX B TPAHILEIO, TIPEACTABICHBI ITOJyUeHHBIE PE3y/IbTaThl U BBIBOJIBL, C/IC/IaHHbIC
Ha UX OCHOBaHHWHM. LleNbl0 JAaHHOTO HMCCIENOBAHHS OBLIO M3yUCHHE BIMSHUS PA3IUYHBIX HArPY30K OT TPAHCHOPTHBIX
CPEZICTB Ha HANPSHKEHHO-Ie(hOPMHUPOBAHHOE COCTOSHUE JKeI1e300€TOHHBIX TpyO OoubIoro auamerpa. Jjist atoro aBropa-
MH OBIT pa3paboTaH HOBBIN METOM HATYPHBIX MCIBITAHUN, KOTOPBIH TTO3BOIMI 33 OTHOCHUTEIIBHO HEOOMBIION TPOMEXKY-
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TOK BPEMEHH IONYYUTh JOCTATOYHOE KOJIUYECTBO JAHHBIX IO HCCIIeyeMoMy Borpocy. Kpome Toro, ObUIH BBITTOIHEHBI
CTaTHYECKHEe PacyeTsl TPYO C MCIOIb30BaHIEM TaKkeTa KOHETHO-31eMeHTHBIX porpamm PLAXIS 2D Version 9, mpenHa-
3HAYEHHOTO IS IByXMEPHOTo pacyeTa Je)opMalii U yCTOHYUBOCTH COOPYKEHUH. ICronb3ys pe3yibTaThl HCCIIen0Ba-
HUH, C/IeNaH BBIBOJ O BO3MOYKHOCTH HCIOJI30BAaHMS OE3HAMOPHBIX JKEIe300eTOHHBIX TPYO OONBIIOTO AuameTpa, apMu-
POBAHHBIX OAWHAPHBIM IIMINHAPHIECKUM KapKacoM, BMECTO JBOWHOTO, ISl CTPOUTENHCTBA TOA3EMHBIX TPYOOIPOBOIOB.
Taroke aBTOpbI IPOCYUTAIN OXKHJIAEMBbIil SKOHOMUYECKUH A(P(DEKT, oIydaeMblil IPH N3TOTOBJICHUH TPYO C OAMHAPHBIM
LIIAHPIYECKIM KapKacOM.

TESTING OF UNDERGROUND PIPELINES UNDER DIFFERENT KINDS
OF TRAFFIC LOADS

Rakitin B.A., Ivashenko Y.A., Saburov V.F.

South Ural State University (National Research University), Chelyabinsk, Russia
(454080, Chelyabinsk, Lenin Avenue, 76), e-mail: boris.rakitin@gmail.com

In this paper the method of full-scale testing of non-pressure reinforced concrete pipes with an inner diameter of
1400 mm, laid in a trench, is presented. The experimental results and research conclusions are shown. The aim of this
study was to investigate the influence of different traffic loads on the stress - strain state of large diameter reinforced
concrete pipes. To do this, the authors developed a new method of field testing, which allowed for a relatively short
period of time to get enough data about studied subject. In addition the calculations were performed using the package
of finite element programs PLAXIS 2D Version 9, designed for two-dimensional calculations of the deformations
and stability of structures. Using the experimental results the conclusion about the possibility of using non-pressure
concrete pipes of large diameter reinforced with single cylindrical cage, instead of a double, for the construction of
underground pipelines is made. The authors also calculated the expected economic effect obtained in the manufacturing
of reinforced concrete pipes with a single cylindrical cage.

METOIUKA MOJEJUPOBAHMSI U OIIEPATUBHOM OLIEHKHW KAUECTBA
®YHKIIMOHUPOBAHMS YCUJIUTEJEA HU3KOM YACTOTHI B TEXHOJIOT MYECKOM
MPOIIECCE MOHUTOPUHTA PAJIMODJIEKTPOHHOM OGCTAHOBKH

Pakos B.U., CosioBbeB A.M.

OI'BOY BIIO «Tocynusepcuter — YHIIK», . Opén, Poccus (302020, . Open, Hayropckoe mocce 29),
e-mail: unpk@ostu.ru

[pemtoxkena MeTOAWKA ONEPAaTHBHOM OIEHKM KadecTBa (DYHKIMOHHPOBAHWS YCHIMTEICH HU3KOM YacTOTHI
(YHY), ocHOBaHHasi Ha CPaBHEHHU TEKYIIHMX U ATaJOHHBIX (yHKUHWiI mpeobpasoBanusi. [IpakTudeckas peanu3anus
cOpMyIHPOBaHHON METOAUKH (paKTHIECKH HAIIPABICHA Ha BEISIBICHNE BO3MOXKHBIX OTKJIOHEHHI MOKa3arenel GpyHK-
nnonupoBanust YHY oT HOpMBI ¥ TEHICHIUH pa3BUTHS ATUX OTKIOHEHUH. Pa3paboranHas cucTteMa MOACIUPOBAHUS,
peann3oBaHHas Ha 6a3e anmapaTHO-TIPOrpaMMHON Iu1aTGopMe, SIBIISIETCS] YHUBEPCATIBHBIM CPEICTBOM IIPOBEPKH IIPH-
MEHHUMOCTH TIPOIecca OIEHKH KauecTBa (DYHKIIMOHMPOBAHUS AN IIHPOKOTO KJIAcca yCHIIHTENBHBIX YCTPOHCTB pas-
JUYHOTO (YHKLIMOHAJIBHOTO HasHadeHHs. [ToydeHsl pes3ynbTaTbl MOACIMPOBAHHS (YHKIHOHUPOBAHUS yCHUIIUTEIIS
HU3KOH 9aCTOTHI C YIETOM HOIKIIOUSHUS] H3MEPHUTEIBHOTO IIPHOOpa, P BIMIHIK Ha (yHknuonupoBanne YHY ne-
UCIIPAaBHOCTEH, TEMIIEPaTypbl OKPYXKAIOIIEH CPeIbl U HAMPSKEHUS TUTAHMS.

TECHNIQUE OF MODELLING AND OPERATIONAL ASSESSMENT QUALITIES
OF FUNCTIONING OF AMPLIFIERS OF THE LOW FREQUENCIES IN TECHNOLOGICAL
PROCESS MONITORING OF THE RADIO-ELECTRONIC SITUATION

Rakov V.I., Solovev A.M.

The Federal State Budgetal Higher Education Professional Institution «State University —
Education-Scientific-Production Complex» (State University ESPC), 302020, Orel, Highway Naugorskoe, 29
e-mail: unpk@ostu.ru

The technique of an operational assessment of quality of functioning of the amplifiers of low frequency (ALF),
based on comparison of the current and reference functions of transformation is offered. Practical realization of the
formulated technique is actually directed on identification of possible deviations of indicators of functioning of UNCh
from norm and tendencies of development of these deviations. The developed system of modeling realized on the basis
of a hardware-software platform, is a universal remedy of check of applicability of process of an assessment of quality
of functioning for a wide class of intensifying devices of various functional purpose. Results of modeling of functioning
of the amplifier of low frequency taking into account connection of the measuring device are received, at influence on
functioning of UNCh of malfunctions, ambient temperatures and supply voltages.
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MATEMATUYECKASI MOJAEJIb 3AJIAYU BbIBOPA PALUOHAJIBHBIX MAPLIPYTOB
B CUCTEME YITPABJIEHUS TPAHCIIOPTUPOBKHU I'OTOBOMU ITPOAYKIINN

accagnukosa E.10.!, Koxanunkos JLA.
P E.10.}, K JLA2

1 ®eneparbHOE rocyIapcTBEHHOE OIO/DKETHOE 00PA30BaTEIbHOE YUPEXKIEHHE BBICLIETO POHECCHOHATIBHOTO 00pa30BaHus
«Y GUMCKUIT TOCYTIapCTBEHHBIN aBUAIMOHHBIA TEXHUUECKUI YHHBepcHTETY, Y dha, Poccus
(450000, r Ya, yn. K. Mapkcea, 12), e-mail: rassadnikova.ekaterina@gmail.com
2 OAO «AHK», Ya, Poccus (450018, . Ya, yn. Kooneparusnas, 65a), e-mail:oooank@bk.ru

AHanu3 paboT MUPOBBIX M POCCHHCKHX YUEHBIX B 0071aCTH 33134 MapIIPyTU3ALUHN C «BPEMEHHBIMI OKHAMIDY TIO3BOJIIT
clieNaTh BBIBOJ, YTO UX 3HAYUTEIIbHAS YaCTh IOCBAILCHA 3a[a4aM MapIIPyTH3aluK TPAHCIIOPTA C yU4ETOM pealIbHbIX OrpaHIde-
HUH. ABTOpaMH Mpe/IoyKeHa MOAU(UKALM MaTEMaTHIECKOH MOZIENH 3a1a4H BBIOOPA PALIMOHATIBHBIX MAPIIPYTOB B CHCTEME
YIIpaBJIEHNs JOCTABKOM TOTOBOM mpoaykim. [Tonbop MapIpyToB st 0OecIedeH st MOIEPKKI YIPABICHIECKIX PEIIeHIH
MY TPAHCTIIOPTHPOBKE FOTOBOM MPOTYKIMH OCYIIECTBIISIETCS ¢ YUETOM MUHHMU3ALUN COBOKYITHBIX 3aTPaT Ha TPAaHCIIOPTUPOB-
Ky U JONOJIHUTEIBHBIX OIPAaHUYCHHUI], TAKUX KaK, IIpUeMIIEMbIC 3aTpaThl HA MapILIPyThI 110 IUIATHBIM JI0pOraM, YIOBJICTBOPH-
TeJIbHOE KadecTBO Jopor, npuemiemslii puck JTII Ha noporax u BosmoxHbIi yiiep6 ot JITII Ha mapmpyrax. [Ipenmaraercs
HCIONTB30BaHNE MOAU(HIMPOBAHHOTO ITOPHTMA MOHUCKA IIEPEMEHHON OKPECTHOCTH IS PEIIICHHS 3a/1a4H.

MATHEMATICAL MODEL OF RATIONAL CHOICE OF ROUTES IN TRANSPORTATION
MANAGEMENT SYSTEM OF FINISHED PRODUCT

Rassadnikova E.Y.!, Kokhanchikov L.A.?

1 Ufa State Aviation Technical University, Ufa, Russia (450000, Ufa, str. K. Marksa, 12),
e-mail: rassadnikova.ckaterina@gmail.com
2 OJSC «ANKw»,Ufa, Russia (450018, Ufa, str. Kooperativnaya 65a), e-mail:oooank@bk.ru

The analysis of International and Russian studies in the field of routing problems with “time windows» have
led to the conclusion that these studies dealt with routing tasks taking into account the real constraints. Mathematical
model modification of the problem of rational set route for goods transportation management system is proposed by
the authors. A set of routes which provides decision support for goods transportation is selected taking into account
the minimizing of total transportation cost and additional constraints such as accepted cost to theroutes on toll roads,
satisfactory quality of roads acceptable risk of accidents on the roads and potential damage from an accident on the
trails. Modified variable neighborhood search algorithm for solving this problem is proposed.

OBOCHOBAHUS APXUTEKTYPbI UHOOPMAILMOHHOM CUCTEMbI
AIMUHUCTPAIIUU CEJIBCKOI'O MYHUIIUTTIAJIBHOI'O OBPA3OBAHUS

Paxumo6oen XK.

OI'BOY BIIO «BopoHexckas rocyiapcTBeHHas JJecOTeXHUYecKas! akazeMus», Boponex, Poccus
(394087, r. Boponex, yn. Tumupsizera, 8), e-mail: hikmatrx75@mail.ru

B nmannoit crathe 000CHOBaH BBHIOOP APXUTEKTYPHI CHCTEMBI YIPABIECHHS CEJIBCKOTO MYHHIMIAIBHOTO 00pa-
3oBaHus. [Ipexae Bcero, n3ydeHsbl Tambl pa3pabdoTKU THIOBBIX MH(OPMAIMOHHBIX CHCTeM. B craThe mepedncieHst
OCHOBHBIE TpeOOBaHNe, KOTOPHIE JTOJDKHBI YUUTBIBATHCS MPU Pa3paboTKe U BHIOOPE apXUTEKTYPhI HHPOPMAIIHOHHOI
cuctemsl (MC). Kak apxutektypa HHGOPMALMOHHON CHCTEMBI MPE/UIOKEHA JIByXypPOBHEBAsi apPXUTEKTYPa «KIHEHT —
cepBep». B xauecTBe cpezncTsa pa3paboTky MHGOPMAIIOHHON CHCTEMBI TPEIokeH MPoayKT Rational rose ¢upmsr
IBM. OmHUM M3 Ba)KHBIX CBOWCTB MPEAJIOKESHHOH apXUTEKTYpbl HHGOPMALMOHHON CHCTEMBI SIBISETCS] YBOJIIOIMOH-
HBII MOTEHIMAN WM BO3MOXKHOCTE pactmpenns MC. [Ipoananm3upoBaHsl MaTepHaitbl O HHPOPMATH3AINH MYyHH-
LIUMAaJIbHBIX OPraHOB UCTONHUTENBbHOU BiaacTH B PD. BbiOop u 060cHOBaHMS apXUTEKTYphl OCYLIECTBICH HAa OCHOBE
BBIIBIICHHBIX HEJOCTATKOB, JOCTOMHCTB U TeHJEHINH pa3padoTku VIC B maTepuanax u paboTax aBTOpOB.

SUBSTANTIATION INFORMATION SYSTEM ARCHITECTURE
OF ADMINISTRATION RURAL MUNICIPALITIES

Rahimboev K.J.

FGBOU VPO Voronezh State Academy of Forestry Engineering, Voronezh, Russia
(Voronezh 394087, Timiryazev str.8), e-mail: hikmatrx75@mail.ru

In this article the choice of architecture control system of the rural municipality. First, study the stages of
development of standard information systems. This article describes the basic requirements that must be considered
in the design and selection of architecture information system (IS). The architecture of the information system
proposed two tier “client - server” architecture. As a means of developing an information system to offer products
Rational rose company IBM. One important feature of the proposed architecture of the information system is the
evolutionary potential or possibility of extending IS. Materials of informatization municipal executive bodies in the
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Russian Federation. Selection and justification of architecture implemented on the basis of the identified deficiencies,
advantages and development trends of IP materials and works of the authors.

HNCCIEJOBAHUE HAMIPS)KEHHO-JE®OPMUPOBAHHOT'O COCTOSHUSA BAJIOK
C KOMBUHUPOBAHHBIM APMUPOBAHUEM

Paxmonos A.Jl.

OI'BOY BIIO «IloBoikCKYii rocy1apCTBEHHbINH TEXHOIOTMYECKUN YHUBEPCUTET, ﬁomKap-Ona, Poccus
(424000, Momkap-Ouna, . Jlenuna, 3), e-mail:ahmadjon2903@mail.ru.

B crarbe paccmarpuBaeTcs paboTa CTaTHUECKH HEOTIPEICTMMOM  JBYXIIPOJICTHON OATKH ¢ KOMOMHHUPOBAHHBIM apMHUPO-
BaHHEM NPH ISHCTBUAH COCPENOTOUCHHBIX CHIT. Ha OCHOBE KOMITHEOTEPHOTO MOJICITUPOBAHHS HCCIIEAYETCS XapaKTep HaIPsDKEH-
HO-/1e(hOPMHUPOBAHHOTO COCTOSTHHUS OAJIOK ¢ KOMOMHUPOBaHHBIM apMHUPOBAHHUEM C PUMEHEHHEM TPeXMepHOii Moienu. Beero
HCCIIEZI0BATIOCH TPH cepur  00pa3iioB. [1o uroram mccineoBaHus MOMyYeHBI pe3ylbTaThl YUCICHHOTO UCCIICIOBAHMS Hepas-
PE3HBIX OaIOK, APMHUPOBAHHBIX METATTMUECKON M KOMITO3UTHOM apMaTypoii. YCTaHOBJICHA 3aBHCHMMOCTD HAMPsKEHHO-Ieop-
MHPOBaHHOTO COCTOSIHHS OT YBEJIUYCHHUSI TIPOLICHTA apMUPOBAHUS BEpXHEH (KOMITO3UTHO) apMarypsl. [1omydeHb! ONbITHBIE
3aBUCUMOCTH M3MEHEHHUS Tporuda Oaky OT MPUIOKEHHOW HArPY3KH T10 dTanaM 3arpykeHust. [IpuBeieHO HanpsDKeHHE B
HIDKHEM (IIPOJIETHOM ) CEUYCHHH PACTSHYTOM H CKATOM CTAIBHOM apMaTyphl H HalpsDKEHHE B BEPXHEM (OTIOPHOM) CEYEHNH pac-
TSIHYTOM ¥ CKaTOW KOMITO3UTHOW apMaTyphbl, HAPSHKEHKS B TIOBEPXHOCTH OSTOHA TIPU Pa3pyIICHUH KOHCTPYKITUH.

THE STUDY OF STRESS-STRAIN STATE BEAM WITH COMBINATION REINFORCEMENT
Rahmonov A.D.

Volga State University of Technology, Yoshkar-Ola, Russia (424000, Yoshkar-Ola, Lenin square, 3),
e-mail: ahmadjon2903@mail.ru

The paper deals with the work of statically indeterminate two-span beam with a combined reinforced by the
action of concentrated forces. The nature of the stress-strain state of beams with combined reinforcement based on a
three-dimensional model is investigated by the computer modeling. Three series of samples were investigated totally.
The study obtained numerical results of continuous beams reinforced with metallic and composite reinforcement.
The dependence of the stress — strain state of increasing the percentage of the top reinforcement (composite) fittings.
Obtained depending on the changes experienced beam deflection on the applied load on the stage loading. Shown in
the lower voltage (decking) section stretched and compressed steel reinforcement and tension in the upper (reference)
section stretched and compressed composite reinforcement stresses in the concrete surface with structural failure.

COBEPHIEHCTBOBAHHME TEXHOJIOI'MA OBCJ1YKMBAHUS CUCTEMBI
CMA3KHU JIBUTATEJIEU

Penpees I.B., Cupsk A.C.

OI'BOY BIIO «OmMckuii rocynapcTBeHHBIH arpapHbliil yausepceutet umenu I1.A. CrosbniHay
(644008, . Omck, MHcTuTyTCKas iomas, 2), e-mail: adm@omgau.ru

[Mpu Texnmaeckom obcmyxuBanuu (TO) cucteMsl cMa3ky JBuraresieil Handoee BayKHOM oreparyeil sBisieTcst 3a-
MEHa Macja B KapTepe JBHraress. B HampspKkeHHbIe IepHObl paboT, HapUMeEp MPH BHIIOJIHEHUH TPAKTOPOM IOJIEBBIX
oleparyii 1o BO3/IENBIBAHHIO CEIIbCKOXO3SHCTBEHHBIX KYJIBTYp, 3Ta onepanust TO MPUBOAUT K IIPOCTOSIM TPAKTOpa U BO3-
MOYKHBIM YOBITKaM OT IOTeph ypoxasi. Bo n3dexxanue 31oro nenecoodpasno 0110 Ob1 BeIHECTH onepanuio TO no 3ameHe
Maciia 3a IpeJesbl HalpsDKEHHOTO Meprosia padoT. YBEIMYCHUE EPUOAMYHOCTH 3aMEHBI KapTEPHOT0 Macia BO3MOXKHO
JIBYMSI CHOCOOAMH: yBEIMYECHUEM BMECTUMOCTH KapTepa JABUIaTesIs WM MPUMEHEHUEM Maciia C YBEJIMYCHHBIM CPOKOM
3aMeHbI. B 06onx cirydasx BO3HHKaeT IpolieMa olpe/ielIeHnsl AeHCTBUTENILHOTO CpoKa 3aMeHbI Macia. [l neurareneit
C LIGHTPOOEKHBIM MACIISTHBIM (PrIIBTpoM (LIeHTpH(DYTOM) MOABIACTCS TAKXKE U ITPoOIeMa ONpeIeNICHUsI MOMEHTa BPEMEHH
OYHCTKH POTOpa OT 3arpsi3HeHHMil. Pa3paboranHas HAMH KOHCTPYKIHS HEHTPUQYTH C TOCTOSIHHBIM KOHTPOJIEM OYHCTH-
TEJIBHOM CIIOCOOHOCTH MO3BOJISAET PEIIUTh IPOOIEMY CBOCBPEMEHHOI OYMCTKH POTOPA LEHTPU]YTH, a IIOCIIEe JOTOIHH-
TEJIBHBIX YKCIEPUMEHTAIBHBIX UCCIIS0OBAHNH — poOieMy (hakTHIeCKOi epUOIMIHOCTH 3aMEHbI MacJa.

IMPROVING TECHNOLOGY SERVICE ENGINE LUBRICATION SYSTEM
Redreev G.V., Siryak A.S.
VPO “Omsk State Agrarian University named Stolypin” (644008, Omsk, Institutskaja area, 2), e-mail: adm@omgau.ru
During maintenance (M) system engine lubrication most important operation is to replace the oil in the crankcase. In
periods of intense work, such as when the tractor field operations for the cultivation of crops, the operation then leads to downtime
tractor and possible losses from crop losses. To avoid this, it would be advisable to make maintenance operations on oil change
beyond a busy work period. Increase the frequency of replacement of crankcase oil is possible in two ways: increasing the

capacity of crankcase oil or application with extended replacement. In both cases, there is the problem of determining the actual
term oil change. For engines with centrifugal oil filter (centrifuge) also appears the problem of defining points in time cleaning
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the rotor from contamination. We have developed a centrifuge design with constant control cleaning power solves the problem of
timely cleaning of the centrifuge rotor, and after additional experimental studies - the problem of the actual oil change frequency.

CUCTEMA NOJJEPXKU NPUHATHUSA PEINEHUS ITPYU HTHBECTUPOBAHUUA
CPEJACTB HEHCUOHHbBIX HAKOIIVIEHU A

Pexynpaas O.H.

Hanwmonaneueriii nuccnenoparensckuii TOMCKHIA TOMTUTEXHUYECKUH YHUBEpCUTET, Poccus,
634050, r. Tomck, 1p. JIenuna, 30, e-mail: rek olga@mail.ru

C 2002 rona B Poccryt geiicTByeT eHCHOHHAs MOJIEITb, OCHOBAHHAS HA CTPAXOBbIX NPpUHLIMIAX. CpesicTBa CTPaxoBbIX B3HOCOB
paboTozarerneii pacrpeessIoTCs MEXK/Ty ABYMsI 4acTSIMH Oy/TyIIel IEHCHI: CTPAXOBOK M HAKONUTEILHOH. Cpe/icTBA HAKOIIUTENIEHOK
YacTH 110 BIOOPY 3acTpaxoBaHHOTO Jinta octarores B [ lencnonnom ®onne Poceniickoit Denepatm, iepejatoTcs B 4acTHYO YIIpaB-
JSTIOIITYI0 KOMITAHHIO, JINOO HETOCYIapCTBEHHBIH IIEHCHOHHBIHN (JOHI, KOTOpbIE HHBECTUPYIOT NEHCHOHHbIC HAKOIUICHNS Ha (hOH/IO-
BOM DBIHKE. B yCIIoBHSIX HeCTaOMIIBHON SKOHOMUYECKOM CHCTEMBbI BOSHUKAET HEOOXOIMMMOCTb HE TOJIBKO B CO3IIAHMM MOZIEIIeH JUTs
(hopmupoBanust YPHEKTHBHBIX HHBECTULIMOHHBIX TIOPTQETIeH, HO M B CO3IaHNN CUCTEMBI Toiepkkn npuHsTus perueHus (CIIIIP)
MHBECTOPA [Tl IANIbHEHIIIEr0 YIpaBieH:st cOPMUPOBAHHBIM HHBECTHIIMOHHBIM MopTdenem. B nauHHo# paboTe K paccMOTpeHHIo
npemioxkena CIITIP, kotopast roMoraeT MHBECTOPY ONPEIEIUTh BXOIHON HA00p (DHHAHCOBBIX MHCTPYMEHTOB, C(hOPMHPOBATH NH-
BECTULIMOHHBIH TTOPT(ENb, a Takke GOPMUPYET PEKOMEH/IALIMH 10 TIePecMOTPY CHOPMUPOBAHHOIO MOPTQEIIS MPH MOCTYIIICHHN
JI0XOJ]a OT MHBECTUPOBAHMS! HIIY CYIIECTBEHHOM M3MEHEHHH KOHBIOHKTYPBI (DHHAHCOBOTO PBHIHKA.

DECISION SUPPORT SYSTEM FOR INVESTING PENSION CAPITAL
Rekundal O.1.
National research Tomsk polytechnic university, Russia, 634050, Tomsk, Lenin Avenue, 30, e-mail: rek _olga@mail.ru

Since 2002 Russia has utilized a pension model based on insurance principles. The funds of insurance contributions
by employers are distributed between the two parts of the future pensions: insurance and funded. The funded part at
the choice of the insured person can remain in the Pension Fund of the Russian Federation, be transferred to a private
management company or pension fund that invests into retirement savings at the stock market. In an unstable economic
system it is necessary not only to create models for the building of efficient investment portfolios, but also to create
decision support system (DSS) for the investors in order to further manage the generated investment portfolio. In
this paper we suggest to consider the decision support system which helps the investor to determine input financial
instruments, form an investment portfolio, and also contains recommendations for the revision of the generated portfolio
when income from the investment is received or there is a significant change at the financial market.

NHTEJUIEKTYAJIBHAS MOAEJIb OHEHUBAHUSA U ITPOTHO3UPOBAHUS
TEXHUYECKOI'O COCTOAHUA CTAPTOBBIX KOMIIJIEKCOB
KOCMHUYECKOI'O HABHAYEHUS

Pemernuxos /1.B., Tpynos A.B.

DenepanbHOE FOCYIaPCTBEHHOE BOCHHOE 00Pa30BATEIILHOE YIPEKICHHE BBICIICTO NPO(ECCHOHATBHOTO 00pa30BaHHs
«BoenHo-kocMuueckas akageMust umMeHu A. @. Moxkaiickoroy», Cankr-IletepOypr, Poccust
(197198, . Canxr-IletepOypr, yi. XKnanosckas, 13), e-mail: reshetnikovdv@yandex.ru

B crarbe npejyiararoTcs HOBbIE MOIXOIBI K CO3/IaHHIO CHCTEMBI OLIEHHBAHHS 1 IPOTHO3HPOBAHMSI TEXHUYECKOTO COCTOSTHUS
CTapTOBBIX KOMIUIEKCOB KOCMHYECKOTO HasHadeHMsI. Jlana MaremaTideckast ()opMyIMpoBKa OOIIIeH 3a/1aur CHHTE3a HHTEIUIEKTY-
QJTLHOI MOJIENN TAKOK CHCTEMBI M pa3paboTaHo METoMUecKoe odecrieueHue ee perenus. Paspaborana MareMarnieckast MOzIeb
1 METOJ PEIIIeHVS 3a/1a9H OTPEIEIICHNST ONITUMAIIEHOTO Habopa HH(OPMATUBHBIX IPH3HAKOB, 00ECIICIHBAIOIIETO TPpeOyeMyIo J10-
CTOBEPHOCTb OLICHUBAHUs U POrHO3MPOBAHMS 1 MUHMMAJIbHBIE 3aTpaThl HAa MX M3MepeHus. [Ipe/iokeH HOBBIHM MOIX0A K MpH-
BEJICHUIO JAHHBIX, M3MEPEHHBIX B UMCIIOBOH IIKAJIE FUIH IIKAe TIOPSIIKA, K OMHApHON IIKaje, UTO TTO3BOJISIET PEIUTh 3aj1ady
W3BJICUEHHs] 3HAHNWH U3 HaOopa Pa3HOTUITHBIX JAHHBIX. DTOT MOIXO OCHOBAH Ha TIOCTPOCHHH PA3/IEIISIOIIMX THIIEPIIIOCKOCTEH
MEKITy KJIacTepaMi 0OyJaloIiX JAaHHBIX M BBIMHCICHUH 3HAUCHWI TPeNKaTa, XapaKTepH3yIOIIero MpHHa/UISKHOCTh BEKTOpa
TPU3HAKOB COCTOSTHHS OTHOMY M3 KJIACCOB, VISl K&K0T0 HH(OPMATHBHOTO HOIIPOCTPAHCTBA, HAH/ICHHOTO MPH PEILICHUH 33141
ONTUMAIIEHOTO BBIOOpA MH(OPMATHBHBIX MPH3HAKOB. [TomydeHHbIe pe3ymbTaThl MOTYT OBITh TIOJIOXKEHB! B OCHOBY TTOCTPOCHHS
3aMKHYTOM MHTEIUICKTYAIIbHOM CHCTEMBI YIPABICHHS TEXHHUECKUM COCTOSHHEM CIIOKHBIX TEXHHUECKUX OOBEKTOB.

ESTIMATION AND FORECASTING INTELLIGENT MODEL
OF LAUNCH COMPLEX SPACE APPLICATIONS TECHNICAL STATE

Reshetnikov D.V., Trudov A.V.

Mozhaisky Military Space Academy, Sankt-Petersburg, Russia (197198, Sankt-Petersburg, street Zhdanovskaja, 13),
e-mail: reshetnikovdv@yandex.ru

The paper proposes new approaches to create assessment and forecasting the technical state of launch facilities
for space purposes. Given the mathematical formulation of the general synthesis problem of the intelligent model
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of the system and developed methodological support its decision. The mathematical model and method of solution
of the problem of determining the optimal set of informative features that can provide the validity of assessment
and forecasting, and the minimum cost of their measurement is developed. A new approach to the reduction of the
data measured in a numerical scale or scale of the order to the binary scale, which allows us to solve the problem of
extracting knowledge from a set of heterogeneous data is proposed. This approach is based on the construction of
the separating hyperplane between clusters of training data and the computation of the values of the predicate, which
characterizes the belonging of the vector features of the status of one of the classes, for each informative subspaces,
found by solving the problem of optimal selection of informative features The results obtained can be used as a basis
for constructing closed the intelligent control system of the technical state of complex technical objects.

TPAHC®OPMATOPHO-UHIYKTOPHbI KOMILIEKC
C INOCJIEJOBATEJIBHBIM BKJIIOYEHUEM KOHIAEHCATOPA B IEIIb HAT'PY3KH

Porunckas JI.J., TopoynoB A.C.

OI'BOY BIIO «VY pumcknii rocyaapcTBEeHHbBIH aBHAIHOHHBIN TEXHUYECKUH YHUBEpCUTET», Y da, Poccust
(450000, r. Ya, yn. K. Mapkca, 12), e-mail: freizer-anton@yandex.ru

)laHO OIMMCaHNE€ OCHOBHBIX JJIEMEHTOB MHAYKIIMOHHBLIX YCTAaHOBOK. l'lpomseﬂeﬂo PaCCMOTPEHUEC CPABHUTEIIb-
HBIX XapaKTEePUCTHK WHyKTOPHO-KOHAEHCATOPHOTO MOYIIS C PA3IMYHBIMU CIIOCOOaMU KOMICHCAIIMN PEaKTHBHON
MomrHoCTH. [IpuBeieHBI MpenMyIIecTBa U HeIOCTATKH KaXK0T0 crocoba komreHcanuu. [Ipenioxkeno npuMeHeHne
COMIACYIOIIUX BBICOKOUACTOTHBIX TPAHC(HOPMATOPOB C MATHUTOIPOBOAAMHU U3 aMOP(HBIX WM HAHOKPHUCTAIINYE-
CKHUX CIUIaBOB /ISl pacIIMPEHUs IPUMEHEHUS I10CIEJ0BAaTEIbHOIO pe30HaHca (Pe30HaHCa HANpSHKEHUI) B UCTOUHU-
Kax MUTaHWS JJISI MHYKINOHHBIX YCTaHOBOK. YCTaHOBIICHO, YTO JaHHBIC HOBBIE COIVIACyONIHE TPaHC(HOPMATOPHI
HUMEIOT 3HaYUTEIHHO MEHBIINE MarHUTHBIE TIOTEPH, 110 CPABHEHHUIO C IPUMEHSIEMBIMH PaHEe COIIacyIOMUMH TPaHC-
(opmaropamu. [IponsBeneHo MoaeTupoBaHUE MPEIOKECHHBIX CXeM NCTOYHUKOB muTanus ¢ IGBT-Tpansucropamu
B nmakere Matlab. [TonyueHbl pe3ynbraThl MOJCINPOBAHUS B BHJIE OCLHUIUIOIPAMM TOKOB M HANPSDKEHUN COIVIACYIO-
IIEr0 BBICOKOYACTOTHOTO TPAaHC(OPMATOpPa, MOATBEPIKAAONIMX PAOOTOCIOCOOHOCTh MPEUIOKEHHBIX CXEM UCTOY-
HUKOB IHTAaHUS IS MHAYKIMOHHBIX YCTAaHOBOK C ITOCJIOBATEIbHON KOMIIEHCANNEH W HOBBIMH COTNIACYIONIMMU
TparcdopmaTopamu.

TRANSFORMER AND INDUCTOR COMPLEX WITH SERIES CONNECTION
OF THE CAPACITOR IN A LOAD CIRCUIT

Roginskaya L.E., Gorbunov A.S.

FSBEI HPE «Ufa State Aviation Technical University», Ufa, Russia (450000, Ufa, K. Marx street, 12),
e-mail: freizer-anton@yandex.ru

A description of main elements of induction devices are given. We provided a consideration of comparative
characteristics of inductor and capacitor module with different methods of reactive power compensation.
Advantages and disadvantages of each method of compensation are given. We offered use of high-frequency
matching transformers with cores made of amorphous or nanocrystalline alloys for extension of application of a
series resonance (voltage resonance) in power supplies for induction devices. These new matching transformers
have much lower magnetic losses, compared with previously applied matching transformers. Modeling of the
offered schemes of power supplies with IGBT transistors in Matlab software package is made. We got results of
modeling in the form of oscillograms of currents and voltages of high-frequency matching transformer, confirming
an operability of offered schemes of power supplies for induction devices with series compensation and new
matching transformers.

BJIUSIHUE OCOBEHHOCTE# MPOLIECCA ONTPOKHU/IBIBAHUSI ABTOBY CA
HA JE®OPMAIIMU KY30BA

Porog I1.C., OpJios JI.H., 3esqenoB M.IO., [lla6pos P.H.

OI'BOY BIIO «Huxeropoackuii rocynapcTBeHHbll TexHuueckuil yHusepeuteT UM. P.E. Anekceesay,
Hwxunit Horopon, Poceust (603950, I'CIT-41, . H. HoBropon, yi. MutuHa, 1. 24), e-mail: dr_verhovtcev@mail.ru

B crarbe naH 0030p MCHONB3YEMbIX METOIOB KOMIIBIOTEPHOTO MOJIEIMPOBAHUS YCIOBUH ONPOKH/IbIBAHUS aB-
ToOyca. B coorBerctBum ¢ TpeboBanuem npuioxkenus 9 Ipasun EDK OOH Ne 66 ocyiiecTBieHO KOMIBIOTEPHOE
MOJIEJIMPOBaHNE OIPOKU/IBIBAHNS CEKI[H Ky30Ba TUIIOBOTO aBTO0YCAa, BEITOJTHEHHOTO Ha 0a3e JIErkoro KOMMEpIecKoro
aBTOMOOWIIS. B pacueTHyr0 MOZeIb 3aKJIaAbIBACTCS IKCIIEPUMCHTAIBHO MOMyUCHHAs KPUBas IIIACTHYECKOTO YIIPOU-
HeHust crand. C y4eToM ycJIoBHI NPpWIIOKeHHs 6 TaHHbIX [IpaBuII IPOBEIEHO TaKKe HATYPHOE ONPOKH/IbIBAHUE STOM
cexuuu. [TyTem conocTaBieHnst 3Ha4eHUH OCTaTOYHBIX Je(opManuii BHITOJHEHO CPAaBHEHHE PE3yJIbTaTOB pacyera U
JKcrieprMenTa. [Ipn KOMIBIOTEpPHOM MOJICTHPOBAHUH JIETAIBHO PacCMaTPHBACTCS IPOIECC MTOBOpOTa aBTolyca 10
y/apa B ONOPHYIO HOBEPXHOCTb. AHAIM3UPYETCs M3MEHECHNE KHHETHYECKOW SHEPIUH B MPOLECCE ONPOKHIBIBAHHUS.
ITo pesysabraram POBEEHHOTO aHAIN3A JACTCs BHIBOA O BIMSHUM ITOBOPOTA aBTOOYCa B IPOLIECCE OMPOKHUIbIBAHUS Ha
3Ha4YeHUs AepopMalHii ero Ky30Ba.
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INFLUENCE OF THE FEATURES OF THE BUS ROLLOVER PROCESS
ON THE BODY STRUCTURE DEFORMATIONS

Rogov P.S., Orlov L.N., Zelenov M.Y., Shabrov R.N.

Nizhny Novgorod State Technical University n.a. R.E.Alekseyev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, 24 Minin st.) e-mail: dr_verhovtcev@mail.ru

This paper gives the overview of the computer simulation methods of the bus rollover conditions. The rollover
computer simulation of the bus section, which is performed on the base of a light commercial vehicle, is implemented
according to the ECE R66 Regulation annex 9 requirement. The plastic hardening curve of the steel, obtained from the
test, is used in the simulation model. The rollover test of the bus section is conducted considering requirements of the
annex 6 of this Regulation. The comparison between the calculative and simulation data is carried out on the basis of
the residual deformations values. The bus rotation process before its impact with ground is considered in detail at the
computer simulation. Also the change of the kinetic energy during the rollover is analyzed. The results of the analysis
allow us to make a conclusion about the bus rotation influence on the bus body deformation.

MATEMATUYECKOE MOJEJIUNPOBAHUE PABOTBI KAMEPHOT'O HACOCA

Ponunonos I.A.,Byxmupos B.B.

OI'BOYBIIO «MBanoBCcKui Tocy1apCTBEHHBIN dHepreTndeckuii yunepeuter umenn B.U. Jlennnay,
WBanoso, Poccust

CocrostHne Bompoca: B HacTosimiee Bpems CyIIecTBYeT mpoOieMa BBICOKOH YHEProeMKOCTH (DyHKIMOHHPOBA-
HHSI CHCTEM ITHEBMOTPAHCIIOPTA CHITyYHX MaTepruaios. [IoaToMy HeoOxoanMo pa3paboTaTh MaTeMaTHUECKYIO MOJIEITh
ITHEBMOTPAHCIIOPTHOH YCTAHOBKH C IETBI0 BEIOOpA €€ YHEProdeKTHBHBIX PEKUMHBIX M KOHCTPYKTHBHBIX Iapa-
MeTpoB. MarepHaibl ¥ METO/BI: pacyeT JABMKCHUs ABYX(a3HOTO MOTOKA BBIIOIHEH B IIPOTrPAMHO-BBIYUCIUTEIBHOM
xomrrekce Ansys Fluent. Pesynmsrarsr: mpemmoxena MareMaTnaeckast MOJCb JIBIDKCHHS IBYX(Da3HBIX TIOTOKOB MEJIKO-
JCIIEPCHBIX MAaTepUaJIOB C yU€TOM B3aUMOJICHCTBUS YacTull, HEPAaBHOMEPHOCTH 3all0JIHEHUS MaTepUaIoNpoBoAa, Te-
mooOMeHa Mex Iy (a3aMu U TypOyJIeHTHOCTH ITOTOKa. BEIBOABI: MaTeMaTHdecKast MOAETh MOXKET OBITh HCIIOIB30BaHa
JUISL pPACYETOB JIBH)KCHUSI JIBYX(ha3HBIX IOTOKOB B THEBMOKAMEPHBIX HACOCAX C YYETOM I'€OMETPHUUECKHX 0COOSHHOCTEH
KOHCTPYKIIMH ¥ CBOIMCTB TBEPJOrO MaTepraa B HEMOIBIKHOM COCTOSTHUH.

MATHEMATICAL MODELING PNEUMO PUMPS
Rodionov G.A., Bukhmirov V.V.
Ivanovo State Power University, [vanovo, Russia

Background: There is the problem of high energy systems functioning pneumatic bulk material need to develop a
mathematical model of the pneumatic installation in order to select its energy-efficient operating and design parameters.
Need to develop a mathematical model of the pneumatic installation in order to select its energy-efficient operating
and design parameters. Materials and Methods: Computation of the two-phase flow is executed in software Ansys
Fluent. Results: A mathematical model of the motion of two-phase flow of fine materials with regard to the interaction
of particles, uneven filling Feeding pipeline, heat exchange between the phases and turbulence. Conclusions: The
mathematical model can be used for the calculation of the motion in the two-phase currents in pneumo pumps based on
geometric design features and properties of solid material in a stationary state.

PABPABOTKA CTPYKTYPbI MOKA3ATEJIE KAYECTBA OJEX/IbI
JJIA BAHATUU DKCTPEMAJIBHBIMU BUJAMMU CITIOPTA

Pozanora E.A.!, Mockanenko H.I'.2, Homokonosa H.H.!

1 ®I'OY BIIO «BrnaanBoCcTOKCKMIA TOCYIapCTBEHHBIN YHUBEPCUTET SKOHOMHUKH U CEpBHCay, T. B1aauBoCTOK,
e-mail: elena.legenzova@vvsu.ru
2 ®T'OY BIIO «AMypckHii TOCYIapCTBEHHBINH YHUBEPCHUTET», T. biaroseiieHck, e-mail: moskalencong@mail.ru

BolsiBieHa HEOOXOMMOCTD Pa3pabOTKN TpeOOBAaHMIT M MOKa3aTelNeil KauyecTBa Ul MPOSKTUPOBAHUS OEXKIbI IS
3aHATHI PKCTPEMAIFHBIMU BU/IAMH CIIOPTA, HOCKOJIBKY UX OTCYTCTBHE IPHBOIUT K TOMY, YTO POSKTHPyeMasi OfieK/1a He
COOTBETCTBYET (P)YyHKIHMOHATBHOMY HazHa4eHHI0. OOBEKTOM HCCIIEN0BAaHMS SBISIETCS MPoLiece 0OBEKTUBU3ALIMU BEIOOPA
TIPOEKTHOTO PEIIeHHs CIIOPTHBHOH OJIe/IbI Ha IPHMEPE OEK/IbI ISl aJJbIMHKUCTOB. JIJIs IIesieHanpaBieHHOro opMHpo-
BaHMs TPEOOBAHMIT TOKa3aTesel KadecTBa ObLT BBINOIHEH aHAIM3 YCIOBHI SKCILTYaTallii, OCOOCHHOCTH BBITOIHAEMBIX
TEXHIUYECKHX IPHEMOB aJIbIIMHA3MA U aCCOPTUMEHTA CIIOPTHBHON OJIeKIbI, PEICTABICHHOM Ha OTEUECTBEHHOM U 3apy-
0e:xHOM phIHKE. CTPYKTypa CBOHCTB OACKIBI IS ANbIIMHUCTOB, 00ECTIeUHBAIOIINX TpeOyeMblil ypoBeHb ITOoKa3aTesnei Ka-
YecTBa Ha 3Talax MPOEKTHO-KOHCTPYKTOPCKHX PaboT, peICTaBICHBI B Ta0NIIE, T1€, KpOME 0000IIAIONIHX U eMHIIHBIX
THoKasareleil, MpUBE/ICHbI 3TAllbl TIPOEKTHPOBAHHUS, Ha KOTOPBIX 3TH MOKa3areny odecrieunBatorcs. Hanbonee BaKHbIMU
SIMHIYHBIMHA MOKa3aTeISIMH, KOTOPBIE BIUSIIOT Ha (DYHKI[OHHPOBAHNE CHCTEMBI YEIIOBEK-O/IeK 1a-CPE/Ia, SIBISTFOTCSL: JIH-
HaMHYECKOE COOTBETCTBHE, BO3yXOIPOHHI[AEMOCTb, CyMMapHOE TEIJIOBOE COMPOTHBIICHHE, BEHTHIIMPYEMOCTh, Macca,
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yI[O6CTBO CHATHSA U HAJICBAHW, y):[06CTBO TI0JIb30BaHUs OTACIIbHBIMU 3JICMCHTAMU. HpI/IBe)IeHHBIe oKasaresii 00ecIeyu-
BAarOTCs 3a CUHCT BI)I60pa TIaKeTa MaTC€pualIoB U PAITUMOHAIIBHOTO KOHCTPYKTHBHO-TEXHUYICCKOI'O PCIICHUS.

DEVELOPMENT OF STRUCTURAL INDICATORS
OF THE QUALITY CLOTHING FOR EXTREME SPORTS

Rozanova E.A.!, Moskalenko N.G.%, Nomokonova N.N.!

1 Vladivostok State University of Economy and Service (VSUES),Vladivostok, e-mail: elena.legenzova@vvsu.ru
2 Amur State University (ASU), Blagoveshchensk, e-mail: moskalencong@mail.ru

An important component of sports equipment for extreme kinds of sports, such as mountain climbing is clothes,
which, as a means of protection must satisfy the conditions of operation and requirements and offset the impact of
external and internal factors to ensure high and stable performance of an athlete and his organism as a whole. The
problem today is that the requirements to clothes for mountaineers not installed. In this regard, it was necessary to
develop special requirements, based on the existing requirements to special and sportswear. The aim of this work is the
development of the structure of properties clothes for climbers, corresponding to the required level of quality indicators
at the stages of design work that contributes to the choice of an optimum design solution products. For the formation of
the requirements of the quality indices was performed the analysis of operating conditions, the peculiarities of running
techniques of mountaineering and an assortment of sportswear. As a result of research developed a four-level structure
of indicators of quality, which enables a specific selection of a design decision clothes for extreme sports.

TEOPETUYECKHUE OCHOBBI BOCCTAHOBJIEHUSA NOABUKHOI'O COIIPAXKEHUSA
KAK TPUBOJIOTHYECKOU CUCTEMbI

Pomanos /I.B.

'OV BIIO «Canxkr-IlerepOyprekuii rocyJapcTBEHHBLI apXUTEKTYPHO-CTPOUTENIbHBIH yHUBEpCUTET», Poccus,
190005, CanxkT-IlerepOypr, 2-s KpacHOapMmeiickas yi., 1.4, e-mail: pikevox@list.ru

B padote paccmarpuBaeTcst IOABIKHOE COTPSDKEHHE JieTajlel Kak TpUOOIorHyeckast CHCTeMa, COCTOSIIAs U3 Pasiiid-
HBIX 37eMeHTOB. CBOMCTBA MaTepraa KaX/J0ro eMeHTa (popMUPYIOT arperaTHble CBOHCTBA TPHOOIOTHIECKOH CHCTEMBI B
resoM. Ha rpanune pasnena TpyIuxcsi TOBepXHOCTEH MPOSIBIIAIOTCS CBOMCTBA, XapaKTEePHbIE TOIBKO IS COMPSTraeMbIX Ma-
TEepUAIoB, KOTOPEIE ()OPMHUPYIOT IIaBHBIE XapPaKTePUCTUKH TPHOOTEXHUIECKON CHCTEMBI — H3HOCOCTOHKOCTh M aHTU(DPUK-
IIMOHHOCTh. BBICOKasi H3HOCOCTOWKOCTH MOBEPXHOCTHBIX CIIOEB B 3aKPBITHIX TPHOOTEXHUYECKHX CHCTEMaX JOCTHIaeTCst
TIPH YCIIOBUH YBEIUUYEHHUS IIPOYHOCTH MaTeprala BITyOb JIeTaln, HOCTOSHCTBO KOTOPOTO TPYIHO OOECIIEUHTh B TIpoIiecce
SKCIUTyaTalUy, a TAKKe HAJIMYMEM CMa304HOIo Marepualia, HOJBEPKEHHOIO BO3ICHCTBHIO OKpY»Karolel cpenpl. PaccMo-
TpPEHHE OCBEIIAeMOTO BOIIPOCA TTOKA3IBALT, YTO M3HOCOCTOMKOCTD 3aKPBITHIX COMPSHKEHMIA, paOOTAIOMINX B Cpeie CMa30u-
HOTO MaTtepyalia, 3aBUCHT OT PEKHMa CMa3bIBaHHsI, arperaTHbIX CBOMCTB CUCTEMBI U HH/IMBH/IyaJIbHBIX CBOICTB 2JIEMEHTOB.

THEORETICAL BASICS OF MOVABLE JOINTS RECOVER AS TRIBOLOGICAL SYSTEM
Romanov D.V.

SEI HPE Saint-Petersburg State University of Architecture and Civil Engineering, Russia,
190005, Saint-Petersburg, 2nd Krasnoarmeyskaya street, b.4, e-mail: pikevox@list.ru

In the article is considered movable joint as tribological system, which is consist of different elements. Material
properties of each element are generated aggregate properties of tribological system generally. Properties come
out on interacting surfaces border’s which are typical only for it and which are generated tribological system main
characteristics — durability and antifriction. High durability of surfaces layers in closed tribological systems is achieved
on condition of hardness increasing inside material, which stability is difficulty to provide within exploitation, and also
lubricant exposed to environment. Article consideration show that durability of closed tribological joints worked with
lubricant depend on lubricant mode, system’s aggregate properties and element’s individual properties.

OINPEJIEJIEHUE YCJIOBUI MOJEJIMPOBAHUS TPUBOTEXHUYECKHUX IMTPOIIECCOB
CONPSI)KEHUS TUITA «BAJI - BTYJIKA» HA MAIIMHE TPEHUSI CMT-1

Pomanos /I.B.

'OV BIIO «Canxkr-IletepOyprekuii rocyjapcTBEHHBIN apXUTEKTYPHO-CTPOUTENIBHBIN yHUBEPCUTET», Poccus,
190005, . Cankr-ITetepOypr, 2-s1 Kpacnoapmetickast yi1., 1. 4, e-mail: pikevox@list.ru

B crarbe onpenensoTcsi OCHOBHBIE TapaMeTPhl TPHOOTEXHIYECKOTO MPOIIEcca B CONPSHKEHUN «IIOPIIHEBOH Maser]
— BTYJIKa», Ha OCHOBAaHHH KOTOPBIX POBOJSTCS TaO0paTOpHBIE HCIIBITaHMs Ha MammHe Tpenwss CMT-1. [ unenTnano-
CTH IIPOLIECCOB B PEaTbHOM CONPSHKEHUH U MOASIHPYEMOi ITape Oy/leT J0CTaTOYHBIM COONIONEHNE PEaTbHBIX TEMIIEPATYP
1 KOHTYPHBIX JaBICHUI B TpHOOKOHTAKTe. [Ipy M3BECTHBIX JTaHHBIX — KOA((QHIIHEHTe TPEHNUS IIPU TPAHIIHOM PEXUMe
CMa3bIBaHUS U TEMIIEPAType MTOBEPXHOCTH TPEHUS BBINIEYKa3aHHOTO COMPSIKEHUS, IPOM3BOAUTCS PacueT: KPUTUIECKOI
Harpy3Ky, 00ecIIeurBaroIiel BEpXHHI IPeIelT TEMIIEpaTypHOTO PEKIMa B CONIPSHKEHHIHN; CPEHENH CKOPOCTH CKOJIBKEHHS
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TMOPIIHEBOI'O ITajiblia OTHOCUTEIIBHO BTYJIKH BerHeﬁ TOJIOBKHM LIaTyHa, ONPEACIIA0TCA paMKH HpPIKJ'[a)ILIBaeMOfI CHJIbI
MPHUKATHA KOJIOAKHU K IMOBEPXHOCTU POJIMKA, OFpaHPI‘ICHHOﬁ BO3MOXXHOCTSMU MalllMHbI TPEHUA U UACHTUIHOCTBIO TEM-
MEPATYyPHBIX PEKMUMOB; PACCUUTAHBI TCOMETPHUYCCKUE IMMApaMETPhI KOJIOAKW Ha OCHOBAHWU IIOIIAIA ITATHA KOHTAKTA.

DEFINITION OF «SHAFT - HUB» JOINT TRIBOLOGICAL PROCESS’S MODELING
CONDITION ON FRICTION MACHINE CMT-1

Romanov D.V.

SEI HPE Saint-Petersburg State University of Architecture and Civil Engineering,
Russia, 190005, Saint-Petersburg, 2nd Krasnoarmeyskaya street, b.4, e-mail: pikevox@list.ru

In the article are defined main parameters of tribological process within «shaft - huby joint, based on which are
implemented laboratory experiments on friction machine CMT-1. For process identity in real joint and simulated joint
will be enough temperature and pressure keeping in tribological contact. With known data — friction coefficient for
boundary mode lubrication and friction surface temperature of mentioned joint, there were calculated: critical force,
which is provide upper joint temperature limit; average sliding velocity piston’s shaft about upper crank head hub; are
defined scope of pad to roll surface applied force, which is limited by friction machine capabilities and temperature
modes identity; are calculated pad geometric parameters based on friction square.

CPABHUTEJIbHBINA OB30P U OLIEHKA D®®EKTUBHOCTH BO3JTYXOHE3ABUCUMBbIX
SHEPTETUYECKHUX YCTAHOBOK PA3JIMYHBIX KOHCTPYKIIUU

PomanoB A.Jl., Yepnbimos E.A., PomanoBa E.A.

Hikeropozackuii rocynapcTBeHHbl TexHuueckuil yausepeurer uM. P.E. Anekceesa,
Poccust, 603950, r. Hiwxuuii HoBropon, yin. Mununa, 24, e-mail: taep@nntu.nnov.ru

B crarbe npezicTaBieHbl BapHaHTBI CO3AHHBIX M pa3padaThbIBAEMBIX BO3IYXOHE3aBHCHUMBIX SHEPTETHUYECKNX YCTAHOBOK
(airindependentpower /AIP) monBomHbIX 010K. [I0Ka3aHB! OPHEHTHPOBOYHBIE TPAHHMIIBI HCTIONB30BAHMS U IIPUMEPBI peaTH3aIiH
BO3JTyXOHE3aBHCHMbIX SHEPTETHUECKHX YCTAHOBOK IOIBOJHBIX JIOZOK HA OCHOBE TEIUIOBBIX IBUTATEINCH (JIBUTaTeliel BHyTpeHHe-
TO CTOpaHHs, ABHTaTeNei ¢ BHEITHUM MOIBOJIOM TETUIOTHL, TAPOTyPOHUHHBIE U Ta30TYpOHHHBIE SJHEPTeTHYECKUE YCTAHOBKH), TIPSt
MOTO MPeoOPa30BaHMs XMMUUIECKOH SHepriH ToruBa B aekrpudeckyto (Polymer Electrolyte (or Proton Exchange Membrane)
Fuel cells, Solid Oxide Fuel Cells, pedopMuHT yriieBOIopoIHOTO TOILIHBA € MOyYeHHEM BOIOPOZIA), aKKyMYIISITOPHBIX Oarapeit
BBICOKOH €MKOCTH, BEICOKOMETAJLTH3UPOBAHHOIO TOILIMBA M «TEPMUTHBIX CMecei». YKazaHbl PUMEPbI peaTi3aliy PasInaHbIX
TEXHOJIOT il B MOIBOZTHOM KOPaOJIeCTPOCHNHN 1 KOMITAHUH, TIPOBOISIIME HAYYHO-HCCIIEA0BATENBCKHE PAOOTHI MO CO3AHHIO JIaH-
HBIX TeXHONOTHit. [TprBe/IeHbI OCHOBHBIE 0COOCHHOCTH PabOThI SHEPrOyCTAHOBOK, MX JOCTOMHCTBA U HEIOCTATKH.

COMPARATIVE REVIEW AND ASSESSMENT OF EFFICIENCY
OF AIRINDEPENDENT POWER INSTALLATIONS OF VARIOUS DESIGNS

Romanov A.D., Tchernyshov E.A., Romanov E.A.

The Nizhny Novgorod state technical university of R.E. Alekseev, Russia, 603950, Nizhny Novgorod, Minin St. 24,
e-mail: taep@nntu.nnov.ru

Options of the created and developed airindependent power installations (airindependent power/AIP) of submarines are
presented inarticle. Approximate borders of use and examples of realization of airindependent power installations of submarines
on the basis of thermal engines (internal combustion engines, engines with an external supply of warmth, paroturbinny and
gas-turbine power installations), direct transformation of chemical energy of fuel in electric (Polymer Electrolyte (or Proton
Exchange Membrane) of Fuel cells, Solid Oxide Fuel Cells, a reforming of hydrocarbonic fuel with receiving hydrogen),
storage batteries of the high capacity, the high-metallized fuel and «thermite mixes» are shown. Examples of realization of
various technologies in underwater shipbuilding and the companies which are carrying out research works on creation of
these technologies are specified. The main features of work of power installations their merits and demerits are given.

KOMIIBIOTEPHAA JIMATHOCTUKA MINEMUWHN HA OCHOBE WJIEHTUOUKALIUA
JIOKAJIBHO 9KCTPEMAJIBHBIX OCOBEHHOCTEMU 3JIEKTPOKAPIUOI'PAMM

Pomm S1.E., Cokonos U.H.

OI'BOY BIIO «Taranporckuii rocyaapcTBeHHBIN nefarorndeckuii HHCTUTYT uMeHH A.I1. Uexosay,
Taranpor, Poccus (347900, Taraupor, yi1. Maunmarushas, 48), e-mail: romm@list.ru

W3naraercst MeTo KOMITBIOTEPHOM TUarHOCTUKY MIIEMHYECKOH OOJIE3HH cepiia Ha OCHOBE IPHONIMKEHHST H30JMHAH U
HIeHTH(UKAIINN TOYEK j B mporecce 00padoTku nekrpokaparorpamm (IKI) B mmdpoBom dopmare. TTomxon k mporpamMmHOi
WICHTH(UKALMH JIMarHOCTUYIECKHX TIPU3HAKOB OCHOBAH HA BBIIEJICHUH JKCTpeMaIbHBIX ieMeHToB DKI mpu nomorm anro-
pur™Ma coptupoBki. [Iponiece 0bpadotku DKI™ mporcxoaut ¢ pasoueHHeM aHATM3UPYEMOTO OTBEICHHS KapMOTPaMMBbI Ha MH-
TepBaibl R-R. [pencrapieHb criocoObl MPOrpaMMHOTO TPUOTHIKEHHST H30JIMHHHI C TIOMOIIBIO HICHTH(DHKAIMH SKTPEMATBHBIX
0COOCHHOCTEH! 1 yITIOB HAKJIOHA KacarelbHbIX K rpaduky DKI. B mporiecce MarHOCTHKN BBITIOIHACTCS aBTOMATHYECKOE OIIpe-
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JICTICHUE YMCIIOBBIX ITAPAMETPOB METO/IA, OLICHKA IOCTOBEPHOCTH 1 KaUeCTBA JUATHOCTHKH. MeToI OpHEHTHPOBAH Ha 00PabOTKyY
Gompiroro kommyectsa DK ¢ enbro npeaBapuTebHON JUArHOCTHKH HIIEMAYECKOH OOJIE3HH | MPETHA3HAYCH TS TTOIICP/KKH
TIPUHSATHS PEIICHUS KapIHOJIOra, YCTaHABIIMBAIOIICTO OKOHYATEITBHBINA THarHo3. M3nmararorcst Hanbosee CyIeCTBEHHbIC KOMITO-
HEHTHI POTPaMMHO peai3alliy METO/Ia, €T0 MPHMEHEHHE WILTFOCTPHPYIOTCS IprMepamMu 00paboTku peanbHbIX JKI.

COMPUTERIZED DIAGNOSTICS OF ISCHEMIA
BASED ON ECG LOCALLY EXTREME FEATURES IDENTIFICATION

Romm Y.E., Sokolov I.N.

Taganrog State Pedagogical Institute named after A.P. Chehov, Taganrog, Russia
(347900, Taganrog, Iniciativnaya Street, 48), e-mail: romm@list.ru

In this article the method of computer diagnosis of coronary heart disease based on the approximation of isoline
and identify points j in the processing of digital electrocardiograms (ECG ) is present. The approach to software
identification of diagnostic features is based on the selection of extreme elements of the ECG with the aid of sorting
algorithm. The processing of the ECG is performed by divided analyzed ECG leads into R-R intervals. The software
methods for isoline approaching by identifying the characteristics and under extreme angles tangent to the graph of the
ECG are represented. The numerical parameters of the method, the evaluation of reliability and quality of the diagnosis
are in the diagnostic process automatically detects. The method is focused on the processing of large quantities of
ECG to the provisional diagnosis of coronary artery disease and is designed to support decision-making cardiologist
establishing the final diagnosis. The most significant components of the software implementation of the method are
expounded. The application is illustrated by examples of workable ECG processing.

UIEHTUO®UKALIMS TPEHIA U KOHOUTYPAIIAN PA3BOPOTA BAJTIOTHOTI'O PBIHKA
FOREX HA OCHOBE AJITOPUTMOB COPTUPOBKHA
C MIPUMEHEHUEM KOPPEJIALIUOHHOI'O AHAJIM3A

Pomm S1LE., Tpenkenmy A.H.

OI'BOY BIIO «Taranporckuii rocyaapcTBeHHBIN negarorndecknii HHCTUTYT uM. A.I1. UexoBay,
Taranpor, Poccust (347924, r. Taranpor, yi. Maunuarushas, 48), e-mail: romm@list.ru

WnenTndukaiys CymecTBEHHBIX TEHACHIMI Ha TpaduKax IIEHOBBIX JaHHBIX BAJIOTHOTO PBHIHKA BBITOIHACTCS
IIPU TIOMOIIY aJTOPUTMOB COPTHPOBKH. Takue anropuTMbI KOHCTPYKTHBHO HACHTU(QHIMPYIOT BCE JOKATHHBIC JKC-
TPEMYMBI C IPOM3BOJIBHO 3aJaHHBIMHU PaI1yCaMU OKPECTHOCTH JIOKAIM3ALMH, IPH 3TOM SKCTPEMYMbI HACHTHHHIUPY-
I0TCS 110 3HAYEHHIO U T10 HHIEKCY MECTONOJIOKEHHUS. AHAJIOTHYIHO HACHTHPHUIUPYIOTCS IIo0abHbIE SKCTpeMyMbl. Ha
9TOI OCHOBE aBTOMATHYECKH ONpPEEIAI0TCS XapaKTePUCTUKH SKCTPEMYMOB TpaduKa, ITO3BONISIONINE MTPEICKa3bIBaTh
Pa3BOPOT TeHACHIUH. TeHACHIINY U OIIpeIeJIeHHE Hayalla HOBOTO TPEHAa BO3MOXKHO YTOUHUTH C IIPUMEHEHUEM KOppe-
JALMOHHOTO aHaM3a QUHAHCOBBIX PHIHKOB. [IpeIOKEHHBIH METOA WILTFOCTPUPYETCS. Ha IIPUMEPE BaJFOTHOTO PHIHKA
FOREX 3a nepuox ¢ 1999 mo 2013 rox. M3noxeHs! pe3yasTaTsl aHaum3a, JaHa Tpedyemas narepnperanus. Chopmy-
JHMPOBAHO NMPABUJIO YTOYHEHNUS CUTHAJa Pa3BOPOTa TEHAEHLUH, IPUBEEHBI IPUMEPDI, HIUTIOCTPUPYIOIIUE TPABUIIO.

IDENTIFICATION OF TREND AND REVERSAL PATTERNS OF FOREX MARKET
BASED ON SORTING ALGORITHMS WITH CORRELATION ANALYSIS APPLICATION

Romm Y.E., Trenkenshu A.I.

Taganrog State Pedagogocal Institute named after A.P. Chechov, Taraupor,
Poccust (347924, Taganrog, Initsiativnaya Str., 48), e-mail: romm@list.ru

Identification of important trends on the FOREX market price graphics is performed with help of sorting
algorithms. Such algorithms constructively identify all extremums with arbitrarily assigned localization environment
radiuses and extremums are identified by value and location index. Global extremums are identified by analogy. On this
basis extremums characteristics, permitting to predict trend reversal, are defined automatically. Trends and definition
of its beginning are specified with help of financial markets correlation analysis. Introduced method is illustrated with
example of currency FOREX market in period from 1999 to 2013. Analysis results are shown and required interpretation
is given. Principle of trend reversal signal specification is formulated, examples, illustrating the principle, are given.

MOJEJIb CUCTEMbBI CUTYAIIUOHHOT O YITPABJIEHUS T UBKUMHU JIMHUAMU
SJEKTPOIEPEJAYY B HOPMAJIBHBIX PEXKUMAX PABOTBI

Pomoaun A.B., Jleiizroana 1.1O.

OI'BOY BIIO «lepmckwmit Harmonanseii Mccnenosarensekuii [ lommmexandecknii YEUBEPCHTET, DIEeKTPOTEXHUIECKIIA
¢baxyasTer», [Tepmb, Poceus (614990, Iepmckuii kpaii, T. [Tepmb — I'CII, Komcomomnbekuii mpocnexr, a. 29),
e-mail: pab@msa.pstu.ru

B crarbe onucana cucteMa CUTYALlUOHHOI'O YIIPaBJICHUS ITOTOKaMU AKTHBHOM M peaKTHBHOﬁ MOIIIHOCTH H I10-
Ka3arcisiMu KadyeCTBa 3HeKTpH‘IeCKOﬁ OHEPTrun C 1ECJIbI0O MUHUMHU3AIUU TIOTEPH AKTUBHOM MOIIIHOCTHU TIpU paclipe-
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JICTICHUN DJICKTPUUYCCKOM SHEPTHMH, PACCMOTPEHA CTPYKTYpHas cxema. J[is MACHTU(HKAIMKE PEKUMOB HCIIOIB30Ba-
HBI HHCTPYMEHTBI HeueTKo! Joruku. [locTtpoeHa Tabnuna Ui HACHTU(QHUKAIINHA COCTOSHUM, CoIeprkaiias JaHHble 00
ONTUMAJIBHOH 3arpy3ke auHuid. [omyuyeHa Moesb aBTOMaTU3UPOBAHHOM crcTeMBbI yripaBiieHUs: 99C B HOPMaJIbHBIX
pexxumax pabotel (ACY D3C HP) B makere npunokenniit MATLAB. B pesynbrare mpoBeieHHON anpoOaruy CHCTEMbI
YIpaBICHUS HA MOJCIH y3J1a JICKTPOIHEPTETUICCKON CHCTEMBI C JIByMsI HCTOYHUKAMHE MTUTAHUS OBbLIH MOJTYYCHBI pe-
3yABTaTh, TIOATBEPKAAIONIIE BOSMOKHOCTD HCIIOIb30BAHHS CUTYAI[MOHHOTO YIIPABICHUS YIEMEHTaMU THOKHUX JIMHUI
JNIEKTPOTIEPEIay C IENIbI0 CHIKECHHS TIOTEPh aKTHBHOM MOIIIHOCTH B HOPMAaJIbHOM PEKUME PabOTHI.

MODEL OF SITUATIONAL MANAGEMENT SYSTEM OF FLEXIBLE TRANSMISSION
LINES IN POWER SYSTEM NORMAL STATE

Romodin A.V., Leyzgold D.Y.

1Perm National Research Polytechnic University, Perm, Russia (614990, Perm, Komsomolsky prospect, 29),
e-mail: pab@msa.pstu.ru

In article the is described the situational management system of the active and reactive power flows, and power quality
indicators for the purpose of minimization of losses of the active power in case of distribution of electrical energy is described, the
skeleton diagram is considered. For identification of state instruments of fuzzy logic are used. The table for identification of states,
which contains data on optimum loading of lines, is constructed. The model of an automated control system of power system in
normal states for operation in MATLAB is developed. As a result of the carried-out approbation of management system on model
of a unit of electrical power system with two power sources. The results, which confirms possibility of use of management system
of flexible power lines devices to less losses of the active power in normal state of power system, are received.

METOAUKA OPTAHU3ALIMU U YITPABJIEHUSA UT-AYTCOPCUHHI'OM
Poccuiickuii E.A., Mypoirun A.B., E¢pumos C.H.

«Culupckuil rocynapCcTBEHHbIH a3pPOKOCMUYECKHY YHUBEPCUTET MMeHH akajiemMuka M. @. PeretHeBay,
Poccus, KpacHosipck, mp. um. ras. «KpacHosipckuii pabounii», 31. E-mail: Ea_ru@bk.ru

PaccmarpuBaercst U T-ayTcopcHHT 1 MOIIENH 3pEI0CTH ayTCOPCHHTA B COBPEMEHHOM MHUpE. Tema paboThI 3aKITIOIaeTCs B pas-
paloTKe JTAIoB Nepexoa Ha ayTCOPCUHT ¢ MOCTPOSHHEM MOJIENH 3pelioro ayrcopcunra. IIpouecc nepexona Ha MT-ayrcopeunr
HaunHaeTcst ¢ aymuta U T-mHbpacTpyKTypsl, B X0zIe KOTOPOTO CIEMATIMCTBI ONPEIETSIOT € HanOoee BayKHbIE CETMEHTBI, BBISBIIS
Hauboree ysi3BuMble MecTa. Tlocre ipoBezieH s ayuTa ClieHUaCThbI IEPEIArOT 3aKa34HKy 3aK/II0UEHNE, COIeprKariiee HH(POPMALO
0 TeKy1ueM cocTossarr M T-uH(ppacTpyKTyph! M peKoMEHIAIIMN 0 e€ ONTUMI3AIIH. PaccMmarprBaeTcs 3aja4a MO3TaIHOTO Nepexoa
OT He3PEJIOH MOJIEIH ay TCOPCHHTa Ha ITOJHOLICHHEIH ayTcopcHHT ¢ rieperadeii U T-uadpactpykrypsl 1 U T-yciyr B ayTCOPCHHIOBYIO
KoMIaHuIO. ITomydeHs! pe3yrsTaThl, TO3BOMSIOLIIE TOBOPUTH O IPEMMyIIECTBAX pa3BuTHs M T-ayTcopcntra Ha MPeANpHSTHSIX, MO
JepKUBAIOLIMX coOCTBeHHBbIH mrar M T-cienmanmictos 1 nvetomux codctseHHyro M T-undpactpykrypy B cirydae 000CHOBaHMS
(hrHAHCOBOM peHTA0CTFHOCTH MPOeKTa Mo Tepexony Ha M T-ayrcopcuHr. Pesyssrar paboThl B Ka4eCTBE MOIENEH 3TAlOB Pa3BUTHS
AyTCOpCHHTa, MOXET OBITh IIPHMEHEH KaK pekoMeHaarwst K pazsutiio Y T-MHdpacTpyKTyph! Ha HPETIPUSTHIL

METHODOLOGY OF ORGANIZING AND MANAGEMENT OF IT OUTSOURCING
Rossiyskiy E.A., Murygin A.V., Efimov S.N.

«Siberian State Aerospace University named after Academician M. F. Reshetnevy, 31“Krasnoyarskiy
Rabochiy” prospect, Krasnoyarsk, 660014, Russia. E-mail: Ea_ru@bk.ru

Consider the IT outsourcing and outsourcing maturity model in the world today. Theme of the work is the development
stages of the transition to outsourcing building a model of a mature outsourcing. The transition process for IT outsourcing
begins with the audit of IT infrastructure, in which experts define its most important segments, identifying the most vulnerable
places. After the audit specialists convey to the customer a report containing information about the current state of the IT
infrastructure and recommendations for optimization. Consider the problem phased transition from immature outsourcing
model for with the transfer full outsourcing of IT infrastructure and IT services outsourcing company. Obtained results allow
us to speak about the benefits of IT outsourcing companies supporting its own staff of IT professionals and have their own
IT infrastructure in the case study of financial profitability of the project for the transition to IT outsourcing. As a result of the
development stages of outsourcing models can be used as a guide for the development of IT infrastructure in the enterprise.

KOHKYPC «<HA COUCKAHME ITPEMUHW I'VBEPHATOPA IEH3EHCKOM
OBJIACTH 10O YITPABJIEHUIO KAYECTBOM» KAK MHCTPYMEHT PA3BUTHSA OPTAHU3ALINN

Pynakosckas I A.

TleH3eHCcKHil TOCYIapCTBEHHBIN YHUBEPCUTET, Kadenpa « MeTpoorus U CHCTeMbI KadecTBay, [len3a, Poccus
(440026, r. [1en3a, yin. Kpacnas, 40), e-mail: ashe80@]list.ru

B crartee paccmarpuBaeTcsl cuCTeMa Pa3BUTHSI OPraHU3alMM HA OCHOBE PErMOHAILHOTO KOHKypca B 00IacTH
kadecTBa. OTMNCHIBAETCS MOJIENTb COCTaBa M CTPYKTYpHAsI CXeMa CHCTEMBI. [Ipemaraiorcst myTH COBEpIICHCTBOBAHMS
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KoHKypca. CTaBUTCA 33a1a4a CTATUCTHYECKOTO aHAIM3a MaTepHUalloB KOHKypca. B HacTos1ee BpeMst IpeMHH B 0071aCTH
Ka4eCcTBa BBIIUIH 38 PAMKH OOBIYHBIX KOHKYPCOB U PACCMATPHUBAIOTCS KaK HHCTPYMEHT YIIPABJICHHS U COBEPLICHCTBO-
BaHUs opranu3anuy. [IpemMnu kagecTBa — TO MOJEIH COBEPIICHCTBOBAHUS OM3HECa, KOTOPHIE TO3BOJLIIOT PYKOBOIH-
TEJSM CTPYKTYPHPOBATh U CHCTEMATH3UPOBaTh PabOTy BHYTPH OpPraHU3ALUK M HA4aTh MPOLECC COBEPIICHCTBOBAHMSI.
MsHorue opraHu3aiuu Ha 6aze Moyiesiei IpeMuii KauecTBa BEICTPANBAIOT CTPATETHIO YIIPABICHHS OpraHU3aluii, Halle-
JICHHYIO Ha TIOCTOSIHHOE COBEpIICHCTBOBaHKe On3Heca. B ITeH3eHCKoi 0011acTi HaKOIUIEH OOTaThIi OMBIT OpraHU3aIuu
U TIPOBEJICHUs PErHOHAIBHOrO KOHKypca «Ha conckanue nmpemun rydepHatopa [leH3eHCkoi o6nacTu 1o yrpasie-
HHIO KadecTBOM». KoHKype mpencrasisier coboit TpEXypoBHEBYIO MOJIEIb, B OCHOBE KOTOPOH TpeOOBaHHs CTaHIaPTOB
T'OCT P UCO cepun 9000. B crarse onucsiBaeTcss MOJEIb COCTaBa U CTPYKTypHas cxeMa cucteMmsl «Konkype - Opra-
Hu3auum». [IpeaaraeTcs BapuaHT COBEPILICHCTBOBAHUS KOHKYpCa IIyTEM NMPUMCHEHHUs SKCIIEPTHOTO OLICHUBAHUS HE
TOJIBKO B NPEABAPUTEIIHOM aHAIN3e CAMOOIICHOK 0 JOKYMEHTaM M OIPE/Ie/ICHUH «HA MECTax» CTeNeHH MOITBEPXK-
JICHHSI CAMOOLICHOK B OPraHM3alUsX, HO U B paboTe 1o aHanu3y >(Q(GEKTHBHOCTH U PE3YAbTATUBHOCTU MOJCHCTEMbI
«Konkypcey. Pa3zpaboTky fefcTBHI 10 yITyUIISHUIO MOICUCTEMBI NPEATAaraeTcsl TAKXKe OCYILECTBISITh IKCIepTaM, 4To
obecreynT cortacoBaHHOE (yHKIMOHUPOBAHKE TIPSIMOTO M 00paTHOrO KaHaia cucteMbl. CTaBUTCs 3a1a4a CTAaTHCTHU-
YeCKOTro aHaJli3a MaTepuaIoB KOHKypca Julsl JalbHelIel peaan3anin BO3MOXKHOCTH KOHKypca.

COMPETITION «FOR THE AWARD OF THE PRIZE OF THE GOVERNOR
OF THE PENZA REGION FOR THE QUALITY MANAGEMENT» AS AN INSTRUMENT
OF DEVELOPMENT OF THE ORGANIZATION

Rudakovskaya G.A.

Penza state university, kafedra «Metrology and quality systems», Penza, Russia
(440026, g. Penza, ul. Krasnaya, 40), e-mail: ashe80@list.ru

The article considers the system of development of the organization on the basis of regional competition in the field
of quality. Describe the model of the composition and the structural scheme of the system. Suggests ways of improving the
competition. The task is the statistical analysis of the materials of the competition. Now awards in the field of quality were
beyond usual competitions and are considered as the instrument of management and organization improvement. Quality
awards — it is models of improvement of business which allow heads to structure and systematize work in the organization
and to begin improvement process. Many organizations on the basis of models of awards of quality build strategy of
management of the organizations, aimed at continuous improvement of business. In the Penza region the vast experience of
the organization and carrying out the regional competition “For the award of the prize of the Governor of the Penza region
for the quality management “ is stored. Competition represents three-level model, at the heart of which requirements of the
GOST R ISO standards of a series 9000. In article the model of structure and the block diagram of «Competition — the
Organizationsy system is described. The option of improvement of competition by application of expert estimation not only
in the preliminary analysis of self-assessments according to documents, and definition “on places” is offered to extent of
confirmation of self-assessments in the organizations, but also in work on the analysis of efficiency and productivity of a
subsystem “Competition”. Development of actions on improvement of a subsystem is offered to be carried out also to experts
that will provide the coordinated functioning of the direct and return channel of system. The task of the statistical analysis of
materials of competition for further realization of possibility of competition is set.

PACUET UHKEKTOPA JJIsA TPUT'OTOBJIEHUA COPTHPOBKH B ITPOU3BOJCTBE BOAKHA
Py3anos C.P.

T'OY BIIO «Hmxeropoackuii rocyaapcTBeHHBIN TexHUUeckni yHuBepcuTeT uM. P.E. Anekceeay,
H.Hosropox, Poccus (603950, H.Hosropon, ['CIT-41, yn. Mununa, 24), e-mail: nntu@nntu.nnov.ru

[TpuBenen aHanm3 coco00B 1 000PYROBAaHUS IS IPUTOTOBICHHSI COPTUPOBKY B IPOU3BOICTBE BOAKU. Y UHUTHI-
BJINCh [TPOU3BOAUTEILHOCTD CIIOCOOOB U YCTPOWCTB JUII CMEIICH!Us] KOMIOHEHTOB COPTHPOBKH, BO3MOXKHOCTH KO-
HOMHH TIPOM3BOCTBEHHbIE TUIOMA/ICH U Tepexo Ha «Oe3oaHbIe» TeXHOMornu. OTMedaeTcs MepCIeKTHBHOCTD PH-
MEHEHUs AJ1s1 IPUTOTOBJIEHHsI COPTUPOBKY MHKEKLIMOHHBIX anmnaparos. [IpuBeneHa cxeMa HHXEKIMOHHON YCTaHOBKH.
CdopMmynrpoBaHbl NCXOAHBIC JaHHBIE IS pacieTa HHXKeKIMOHHOTO yCTPOHCTBA, BKITIOUAIONINE PACXOABI pabodeil n
MHXXEKTUPYEMOM JKUAKOCTEH, 1aBIeHNs Ha BXOJe CMelIMBaeMbIX cpell. [Ipennoikena MeToanka HHXEHEPHOIO pacueTa
OCHOBHBIX KOHCTPYKTHBHBIX W PEKUMHBIX TAPAMETPOB HHXKEKTOPA: THAMETPHI COTLIA, KaMephl cMemIeHus, quddy3o-
pa; IUTMHBI COILIA, KaMepbl cMelteHust, 1 dy30pa; OTHOCUTEIBHOTO Nepenaa JaBlICHHs CO31aBaeMOTr0 HHKEKTOPOM,
JIaBJI€HMs] COPTHPOBKH Ha BBIXOJe M3 Auddy3opa. MeToanka pacueTa MHKEKTOpa MOXET OBITh HCIIOIb30BaHA MPU
KOHCTPYHUPOBAHUM UHXKEKTOPOB JJIsl CMELLIECHUS U APYTUX KUJIKUX CPENl.

CALCULATION OF INJECTOR FOR PREPARATION OF SORTING
IN PRODUCTION OF VODKA

Ruzanov S.R.

Nigegorodski state technical university the name of R.E. Alekseeva, N. Novgorod, Russia
(603950, N.Novgorod, GSP- 41, street of Minina, 24), e-mail: nntu@nntu.nnov.ru

An analysis over of methods and equipment is brought for preparation of sorting in the production of vodka. Taken
into account the productivity of methods and devices for mixing of sorting components, possibility of economy productive
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areas and passing to “uninhabited” technologies. Perspective of application is marked for preparation of sorting of injection
vehicles. A chart over of the injection setting is brought. Basic data are set forth for the calculation of injection device,
including charges working and injection liquids, pressures on in. Methodology of engineering calculation of basic structural
and regime parameters of injector offers: diameters of nozzle, chamber of mixing, diffuser; lengths of nozzle, chamber
of mixing, diffuser; relative overfall of pressure created by an injector, pressures of sorting on an exit from a diffuser.
Methodology of calculation of injector can be used for constructing of injectors for mixing and other liquid environments.

METOJMKA ONPEJEJEHUSA OCEBOM )KECTKOCTH KOCTHOI'O PETEHEPATA
PycakoB C.A., Myxa FO.I1.

I'OVY BIIO «Bosnrorpazckuii rocynapcTBEHHbIN TEXHUUECKUI YHUBEPCUTETY,
Bonrorpan, Poccust (400005, Poccust, Bonrorpan, np.Jlennna 28), e-mail: professor@list.ru, vt@vstu.ru

B cratbe paccmotpena (aza ukcayu onepayn 1Mo YpeckOCTHOMY OCTEOCHHTE3Y € MTOMOIIBIO anmapara M-
3apoBa. OCHOBHOE BHIMaHUE Y/IEJICHO MOJYYESHHUIO BBIPAXKEHHUS JUISl OCEBOIT COCTABIISIONIECH KECTKOCTH KOCTHOTO pe-
reHepara Ha ckatue. [yt 3Toro aBTopamMu MocTpoeHa (Pu3HKo-MaTeMaTHiecKkas MOJIEITb, OTPasKaoIIasi BCe OCHOBHBIE
CHJIBI, JISWCTBYIOIINE B CHJIOBBIX dJIEMEHTaX KOHCTPYKIMHM anmapara Mimi3apoBa 1 KOCTHBIX OTIOMKax. [lomydeHHas
(dopmyna MOXKET HAWTH MPUMEHEHNE B CHEHATN3NPOBAHHBIX aIIapaTHO-IPOrPaMMHBIX KOMITIEKCaxX Ha Oa3e ammapa-
ta Mnn3aposa. KonmuecTBO TakMX KOMIDIEKCOB B IOCJIEAHEE BPEMsI BO3pACTAET, OHU OCHAIICHBI Pa3IMYHBIMU JaTIH-
KaMH, HHQOPMALHUS C KOTOPBIX MOXKET OBITh HCTIONB30BaHA B MTOMy4YeHHOU (hopMmyrie. DTO MO3BOIUT HIPOBOAUTE OLEHKY
COCTOSIHHSI KOCTHOTO pereHepara B PeXXMMe peajlbHOTO BPEMEHH, He IpHOerast K JIOIOIHATEIEHBIM PEHTTEHOBCKUM
HCCIEA0BAHNUAM U XUPYPIUUECKIM MaHUITYIAIHAM. [ Kak creicTBUe, MPON30HIET yMEHbIIEHHE KOTMIeCTBA OOTBHBIX
C MOCIICONePALIOHHBIMH OCJIOKHEHUSIMU, YMEHBIIIUTCS X BPEMsI BOCCTAHOBJICHHS MTAIIMEHTOB IIOCIIE OTIePaIHN.

THE METHODIC OF DETERMENING THE BONE TISSUE'S AXIAL HARDNESS
Rusakov S.A., Muha Y.P.

Volgograd State Technical University, Volgograd, Russia (400005, Volgograd, Lenin pr. 28),
e-mail: professor@]list.ru, vt@vstu.ru

The fixation phase of transosseous osteosynthesis operation with help of Ilizarov apparatus was considered in this
article. It focuses on obtaining the expression of bone’s tissue axial hardness (compression). To achieve this goals authors
developed physic-mathematical model of all forces in opposite rods of Ilizarov apparatus and bone’s fragments. The
resulting formula can be used in advanced hardware-computer devices based on Ilizarov apparatus. The number of such
apparatus has been growing in recent time, they have variety of force sensors, the information from which can be used in
resulting formula. This will estimate bone’s tissue state in real time, without additional x-ray examinations and surgical
procedures. And as a result, the number of postoperative complications and patient’s recovery time will decrease.

MATEMATHUYECKOE MOJAEJIUPOBAHUE NPOHECCOB C)KUTAHUSA TOIIJIMBA
B NEPCIIEKTUBHBIX I'TY ITPU BBICOKOU TEMIIEPATYPE

Capuenko M.C., Kaauii B.A., BesioB C.A.

OrtkpbIToe akiuoHepHoe obmecTso [Ipombinennas rpynna «Hosuky (OAO III" «Hosuk»), Mocksa, Poccust
(123182, Poccus, . Mockaa, 1. Akanemruka Kypuatosa, 1. 1), e-mail: mail@pg-novik.ru

M3BeCTHO, YTO YBEIMUCHHE TEMIIEPATyphl rasa rnepe/ TypOouHoii T," Mo3BONISET 3HAYUTENBHO YBEIHYHUTD YIeIb-
HYIO MOIITHOCTb U, CIIEZIOBATEIEHO, YMEHBIIIUTE Fa0apuTHEIE pa3Mepsl X Maccy ra30TypOHMHHON yCTaHOBKU. ABTOpaMu
MIOKA3aHO, YTO MCCIIC[OBAHUS MapaMeTpOB, HEOOXOAUMBIX IJIS MPOEKTUPOBOYHOIO pacyeTa BBICOKOTEMIIEpPaTYpHOU
KaMephl CropaHus, ClIefyeT IPOBOJUTH C IMOMOIIBIO TEPMOIra30JUHAMHUYECKOTO pacyeTa A YCTAHOBKH Pa3OMKHY-
Toro 1ukmna. OTMEYEHO, YTO YBEJIHMUYCHHUE CTENEHH CXKAaTHs NMPHUBOIUT K YBEIUYEHHIO U30bITKA BO3AyXa, YTO CO3MAET
HeKeJIaTeIbHOe yBeIMUeHne 00pa3oBaHus OKCHIOB a3oTa. [IpuBeneH npumep mociea0BaTeIbHOCTH TEPMOTa30/JHHa-
MHUYECKOTO pacyera, a TakKe pacueTHble BapuaHThl I'TY npu paziauuHON creneHu ckatus. B pesynbrare aHanusa
Ppe3yabTaToB, MOTYYSHHBIX MTPU MPOBEICHUH TEPMOTA30AMHAMHYIECKOTO pacueTa, MolydeH Handosee parmoHalIbHBIN
JIMANa3oH CTENEHEN CHKaTHsl MPU NPOEKTUPOBAHUU BBICOKOTEMIIEPATYPHOM KaMepbl CrOPaHUsl C TEM YCIIOBHEM, UTO
TaKue apaMeTpbl MOT'YT Pean30BaTh CYILIECTBYIOIIUE OCEBbIC KOMIIPECCOPHI CEPUIHBIX YCTaHOBOK.

MATHEMATIC MODELING OF THE FUEL COMBUSTION PROCESSES
IN ADVANCED GAS TURBINE PLANTS AT HIGH TEMPERATURE

Savchenko M.S., Kaliy V.A., Belov S.A.

Joint-stock company industrial group “Novik” (JSC “Novik’’), Moscow, Russia
(123182, Russia, Moscow, Akademika Kurchatova pl.,1), e-mail: mail@pg-novik.ru

It is on record that rise of gas temperature in front of turbine allows to increase specific power. Consequently, it
also allows to lessen overall dimensions and mass of the gas turbine plant. Authors show that analyzing parameters
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necessary for projecting calculation of high-temperature combustor is to be carried out with the help of thermogas
dynamic calculation for open loop installation. It is noted that increase of compression index leads to the increase of
excess air that raises unwanted increase of nitrogen oxide formation. Authors demonstrate the sequence of thermogas
dynamic calculation, calculation variants of the gas turbine plant with different compression indexes. The analysis
results show the most accurate diapason of compression index in the design of high-temperature combustor upon
condition that these parameters can implement current axial flow machines of serial plant.

HNCCIIEJOBAHUE CETHU XPAHEHUS JTAHHBIX, HOCTPOEHI;IOFI
C UCITOJIb3OBAHUEM ITPOT'PAMMHO-KOHOUT'YPUPYEMBIX CETEU OPENFLOW

Canos O.J1., Baacos /I.B., I'pynunun B.A., Kaupkanos A.B., Comc JI.H., TutoB B.b.,
Xopy:xuankos C.J., Uyrpees /[.A., lllesean A.E., lllkpeden A.E.

DenepalibHOE TOCYAapCTBEHHOE OOIXKETHOE 00pa30BATEIILHOE YUPEKIEHUE BBICLIETO IPO(PECCUOHATIBEHOIO
obpazoBanus «CaHkr-IleTepOyprekuii HAIMOHATBHBINA HCCIIEI0BATEIBCKUI YHUBEPCUTET HH(POPMAIIMOHHBIX
TEXHOJIOTHH, MEXaHUKU U onTukmW», Cankr-IletepOypr, Poccust
(197101, . Carkr-IlerepOypr, KpoHBepkckuii mpocIexT, 1. 49), e-mail: xse@vuztc.ru

B paGote mpencTaBieHo: HCCIEIOBAHIE BO3MOKHOCTEH MOCTPOCHUS M H3yUCHHE SKCIITYaTAI[IOHHBIX XapaKTe-
PHUCTHK CEerMeHTOB nporpammHo-koHpurypupyemsix ceteit (ITIKC). Ouenuaercst npumenumocts [IKC st ieHTpoB
obpaborku nanuex (I{OM) u pacnpenenenusix cucteM xpaneHus qaHHbIX (CX/I). OnnceIBaloTest IKCHEPUMEHTHI 110
Harpy304HOMY TE€CTHPOBAHMIO CEeTel XpaHEeHHs DAaHHBIX C MCHONb30BaHHMEM KoHTpoiiepa NOX u paziauuHbIX Mpo-
rpaMMHBIX 1 anmaparieix OpenFlow-kommyTaropos. [Ipon3BoanTces nmpoBepka Ha BO3MOXKHOCTh 00pabOTKH Macco-
BBIX 3aIIPOCOB, U3MEPSIETCS 3aICPIKKa OTKIIMKA, POBOAATCS HKCIIEPUMEHTHI 10 MoAenupoBanuio padotsr O/ u3 64
koMMyTatopoB U 100 Thicsiu XOCTOB. [IpHBOASATCS CpaBHUTEIBHBIE PE3YIbTaThl SPPEKTHBHOCTH MPHUMEHSIEMBbIX CIIell-
npuIecKknX MexaHn3MoB obecrieueHust MetonoB QoS. /laeTcs onrcaHne OCHOBHBIX MPOOIEM CyMIECTBYIOMNX peali-
3aruii komrnonenToB OpenFlow ITKC, BbISIBIGHHBIX B X0O/Ie HCIIOIHEHHS pa0oT, Jal0TCsl PEKOMEH/IAIIUK 110 BO3MOYKHBIM
MyTSIM UX PEIICHNSI.

EVALUATION OF THE STORAGE AREA NETWORK DEVELOPED
WITH SOFTWARE DEFINED NETWORKS OPENFLOW APPROACH

Sadov O.L., Vlasov D.V., Grudinin V.A., Kairkanov A.B., Soms L.N., Titov V.B.,
Khoruzhnikov S.E., Chugreev D.A., Shevel A.E., Shkrebets A.E.

National Research University of Information Technologies, Mechanics and Optics, Saint-Petersburg, Russia
(197101, Saint-Petersburg, Kronverkskiy pr., 49), e-mail: xse@vuztc.ru

Here it is described a study of possibilities to build up and test the performance of the software defined network
(SDN) segments. The applicability of the SDN for data centers and the distributed storage systems. We describe
experiments on stress testing of the storage area networks with the use of NOX controller and various software and
hardware OpenFlow switches. A check on the possibility of processing bulk client requests, measured response
delay, carried out experiments to simulate the operation of data center with 64 switches and 100 thousands hosts.
The comparative results of the effectiveness of specific mechanisms implementing QoS are presented. The main
problems of existing implementations of OpenFlow SDN components identified during the work and recommendations
on possible ways to address them are described.

MATEMATHYECKAS MOJIEJIb PEAKTOPA-CMECHUTEJIA CTAJAUU CUHTE3A
3TAHOJIAMMWHOB

Caxun C.I', Ilenxun K.B.

Jzeprxunckuii nomurexaudeckuii nHCTUTYT (Gruman) @I'BOY BIIO «Himkeropoackuii rocynapcTBEHHbIN TEXHUUECKHI
yuuBepeuter uM. PE. Anekceea», J[3epxunck, Hinkeroposckas 0611., Poccust (606023, Hrnkeroporckast o0i.,
J3epxuHCK, 0-p Mupa, 1.21, kadenpa «ABromaruzaims 1 THPOPMAIIMOHHBIE CUCTEMbI»), e-mail: avtomat(@sinn.ru

B craree paccMOTpeHO MaTeMaTHYECKOE MOJIETMPOBAHHE MPOLIECCOB B PEAKTOPE CMENIEHNUS CTaJU1 CHHTE3a.
[{esieBBIME BBIXOAHBIMY TIPOAYKTaMH IIPON3BOJICTBA SIBIISIIOTCS MOHOJTAaHOJIAMHH, JAWATAHOJIAMHUH M TPHITAHOJA-
MHUH. DTH IPOAYKTHI MOTYy4YaIOTCS B pe3yabTaTe B3aNMOJICHCTBHS OKHCH YTHJICHA ¢ aMMHakoM. B pabote mposezneHo
npeobpa3oBaHUe CUCTEMBI BXOIHBIX, YIPABISIONINX U BHIXOAHBIX TTAPAMETPOB B YKPYTTHEHHBIE KOMIUIEKCHI Tapame-
TPOB, YTO ITO3BOJISIET B JAJIbHEHIIIEM HCITOIB30BATh IPH MaTeMaTHueCcKoM MojienupoBanuu. [Togpo6Ho paccMoTpeHa
OIT0K-CcXeMa MOJIeNIN PeaKTOpa-CMECUTENSI CTaJINN CHHTEe3a STaHOJIaMHHA. BIIoK-cXeMa Io3BoIIsieT 4eTKO ONPeNeInTh
TapaMeTphl COCTOSHHS U BBIXOJHBIE TapaMeTphI ponecca. MaTemarndeckast MOAETbh PEaKTOPa-CMECHTENS PH 10-
Jy4eHUH BceX MoAM(UKANUI STAHOJAMUHOB, B TOM YHCJIE MOHOJTAaHOJIIAMHMHOB, IUITAaHOJIAMHHOB U TPHUITAHOJA-
MHHOB, UMEET BHJ] CUCTEMBI Tu((epeHIHaNbHBIX yPaBHEHHH C COOTBETCTBYIOIINMHY Ha4aIbHBIMHU yCIOBUSMH. Jlist
YCTAHOBHUBILETOCS PeXnMa pabOTHl peakTOpa-CMECHTENS CTAANU CHHTE3a MaTeMaTHdIecKas MOJENb BBIIONHEHA B
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BHJIC CUCTEMBI HEJIMHCHHBIX anre6panquKI/IX ypaBHeHHﬁ. Hcnonp30BaHNUE 3TOM CHCTEMBI MMO3BOJIMIIO B KOHECUHOM
UTOI€ MAKCUMU3UPOBATH BbBIXOJ MOHO3TAHOJIaMHHA B ITPOLECCE CUHTE3A.

MATHEMATICAL MODEL OF THE SYNTHESIS REACTOR STAGE
OF THE SYNTHESIS OF ETHANOLAMINE

Sazhin S.G., Penkin K.V.

Dzerzhinsky Polytechnic Institute, Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Dzerzhinsk,
Nizhniy Novgorod region, Russia (606023, Nizhegorodskaya obl., Dzerzhinsk, b. World, 21, Department
of «Automation and information systems»), e-mail: avtomat@sinn.ru

The article describes the mathematical modeling of the reactor mixing stage of the synthesis. Target output products
produced are monoethanolamine, diethanolamine and triethanolamine. These products are obtained by reacting ethylene
oxide with ammonia. In the paper the transformation of the input, management and output parameters into larger complexes
of parameters that can then be used in mathematical modeling. The article details the scheme model of the reactor stage of
the synthesis of ethanolamine. Scheme allows you to clearly define the parameters of the state and the output parameters of
the process. A mathematical model of the reactor at obtaining all modifications ethanolamines, including monoethanolamine,
diethanolamine and triethanolamine, has the form of differential a system with appropriate initial conditions. For steady state
operation of the reactor stage synthesis mathematical model is implemented as a system of nonlinear algebraic equations.
Using this system allowed ultimately maximize the yield of monoethanolamine in the synthesis process.

BJIMSTHUE JIMTUEBBIX 1 HATPUEBBIX 3JIEKTPOJIMTOB HA YCTOMUYMUBOCTH
TPAJUIIUMOHHBIX U MOJUPUITNPOBAHHBIX ®YTEPOBOYHBIX MATEPHUAJIOB

CanskoBa E.A., /lyoosa H.B.

OT'AOY BIIO «Cubupckuii penepanbHblil yHUBEPCUTET,
Kpacnosipck, Poccust (660041,Kpachosipek, mp. CBoboanslit 79), e-mail: salkova_divnyj@mail.ru

Crarbsi NOCBSIIIEHA M3yUEeHHIO YCTOHUMBOCTH (DY TEPOBOYHBIX MATEPHAJIOB AJIFOMHHHEBBIX MICKTPOIM3EPOB B 3aBUCUMOCTH
OT COCTaBa WIEKTPOIUTA 1 MEXAHOXHMHYECKOI aKTUBALIMH TOPOLLIKA MIaMOTa. «MeTosoM Yallln) MPOBEJICHO CPABHEHHE T10Be-
JICHUS TPaJUIIOHHOTO IIaMOTA TP KOHTAKTE C HATPUEBBIMH H JTUTHEBBIMID MeKTporTamu mpu Temmeparype 1000 0C. Hc-
CJIE/I0BaHO BO3/IEHCTBHE EKTPOIUTOB Ha IAMOTbI, MEXaHOAKTUBHPOBAHHBIE B TCUCHHE PA3INYHOr0 BpeMeH!. PDA ycranosneH
XUMHYECKHI COCTAB MPOYKTOB B3aHMOICHCTBHS 1IIAMOTOB C AMeKTposnTamy. [ToKa3aHo, YTO pa3pyleHHE aMOTHOTO KHpIya
B IIPUCYTCTBUHM JINTHEBOTO ieKTporuta (1 %) MHTeHCHBHEe BO3IEHCTBIS HATPHEBOTO AekTponuta. [ToBenenue mamora o0bsic-
HEHO (a3000pa30BaHKEM Ha IpaHHIIe paciuiaB-(yTepoBka. [IpemioxkeHs! XUMIYecKre peakiii B3auMoaeicTBIs. OnpenesneHo,
YTO MEXaHOXUMUYECKast aKTUBALIHS TTOPOILIKA [IAMOTa YMEHBIIAET IIPOHUKHOBEHHE PAcIlIaBa IEKTPOIUTa B OTHEYTIOPHYO dy-
TEPOBKY, YTO CIIOCOOCTBYET MOBBIILIEHHIO KPHOIMTOYCTONYHUBOCTH, YBETHUECHHIO CPOKA CITy)KOBI KaTo/a.

INFLUENCE OF LITHIUM AND SODIUM ELECTROLYTE ON RESISTANCE
OF TRADITIONAL AND MODIFIED LINING MATERIALS

Salkova E.A., Dubova L.V.
Siberian Federal University, 79 Svobodny Prospect, Krasnoyarsk 660041, Russia

The article studies the dependence of stability of lining materials aluminum electrolysis cells on composition of the electrolyte
and mechanical activation of powder grog. “The bowl method” was used to compare the reaction of a traditional fire clay in a
contact with sodium and “Lithium” electrolytes at 10000 C. The research brings to the light the effect of electrolytes on fireclay,
mechanically activated for different times. XRF revealed chemical composition of products of interaction between chamotte and
electrolytes. The article shows that the destruction of refractory bricks under the effect of lithium electrolyte (1%) more intensive
than the sodium electrolyte. Chamotte behavior explained by the phase formation at the melt-lining. The chemical reactions of
interaction were proposed. The research found that the mechanochemical activation chamotte powder reduces the penetration of the
molten electrolyte into the refractory lining, which increases kriolitoustoychivosti and prolong the life of the cathode.

9KOJOTMYECKASA ONITUMU3ALUSA UCITIOJNB30BAHUSA 3EMEJIbHBIX PECYPCOB
B YCJIIOBUSIX OKOJIOTUYECKHNX U TEXHOI'EHHBIX ABAPUU

Canramxuena C.A.', Crenbkuna M.II.?

1 ®I'BOY BIIO «Kanmblikuii rocy1apCTBEHHbII YHUBEPCUTETY,
Onucra, Poccust (358000, r. Dmucra, yi. [lymkuna, 11), e-mail: uni@kalmsu.ru
2 ®I'bOY BIIO «}OsxH0-Poccuiickuii rocyjapcTBEHHbIN YHUBEPCUTET SKOHOMUKH U CEPBUCAY,
[axTs1, Poccus (346500, r. [laxTer, yi. [lleBuenko, 147), e-mail: mail@sssu.ru

OnHoli 13 HarbosIee OCTPBIX FKOIOTUYECKHX MPOOTeM SBILIETCS AeTpaialyis 3eMeNbHbIX pecypcoB. B cTatse mpoBezieH aHam3
XapakTepa M3MEHEHNsI COCTOSIHHSI SKOJIOTMUYECKOH CHTyalmy Ha Tepputopur Pecryomiky Kaivbixus, B pernone YepHBIX 3eMerb,
HA4YMHAs C CEPEIMHBI POLIUIOT0 CTOMETH, 3aKaHYMBask HACTOSALIM BpeMeHeM. COBPEMEHHOE COCTOSHHE 3eMeITb OLICHIBAJIOCH CTe-
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TIEHbIO OIMTYCTBIHMBAHKS T10 IETPA/JAIN PACTHTENBHOTO MOKPOBa. I IpoBeieH aHai3 MpOLECCOB JIErPaaliiy 3eMeITbHBIX PECYPCOB,
a TakoKe B3aMMOCBST3H MPUPOITHBIX YCIOBHH apiIHOH TepprTopry KaMbIkny 1 mporiecca ee XO3sHCTBEHHOTO HCTIONB30BAHMS ITy-
TEM HapallMBaHHUs [IOTOJIOBbS CEITbCKOXO3SICTBEHHBIX )KMBOTHBIX. [IpeionkeH psit MepOonpusITHii T G0phOE C OITyCTHIHUBAHAEM
CEITBCKOXO3SHCTBEHHBIX YTONHH C HETBI0 00CCIICYCHST YCTOUMUHMBOTO Pa3BUTHSI CEITECKOXO3SHCTBEHHOTO TPOM3BONCTBA KaMbIKim.
PaccMoTpeHa BO3MOXHOCTb M HEOOXOIMMOCTb HCTIONB30BAHHUS (PUTOMENMOPALIMH HIIM METO/IA arPOCTEIIeH.

ECOLOGICAL OPTIMIZATION OF USE OF LAND RESOURCES IN THE CONDITIONS
OF ECOLOGICAL AND TECHNOGENIC ACCIDENTS

Sangadzhieva S.A., Stenkina M.P.

1 Kalmyk State University, Russia, the Republic of Kalmykia, Elista, Pushkin Street, 11, e-mail: uni@kalmsu.ru
2 South - Russian State University of Economics and Service, Ministry of Education, Russian Federation
(346500 Rostov region, Shakhty, Shevchenko street, 147, Russia), e-mail: mail@sssu.ru

One of the most acute environmental problems, degradation of land resources is. In article the analysis of nature
of change of a condition of an ecological situation in the territory of the Republic of Kalmykia in the region of Black
lands since the middle of last century is carried out, finishing the present. The current state of lands was estimated by
extent of desertification on degradation of a vegetable cover. The analysis of processes of degradation of land resources,
and also interrelations of an environment of the arid territory of Kalmykia and process of its economic use by building
of a livestock of agricultural animals is carried out. A number of actions for fight against desertification of agricultural
grounds for the purpose of providing a sustainable development of agricultural production of Kalmykia is offered.
Opportunity and need use of phytomelioration or a method of agrosteppes is considered.

BJIUAHUE )KECTKOCTU U TEOMETPUYECKUX ITAPAMETPOB ININAHAEJIBHOI'O
Y3JIA IMHOJIX HA TOYHOCTb PACTAYUNBAHUA COOCHBIX OTBEPCTUH

Canunckuii B.A., Paoosa K.JI., [lnaronosa FO.H., Ocaguenko E.H.

Bomxkckuit nonurexunueckuit HHCTUTYT (Gunuan) Boar['TY,
Bomxkckwuid, Poccust (404121, Bonrorpajckast 00i., . Bomkcekuid, yia. DHrenbea, 42 a), e-mail: saninv(@rambler.ru

BeImonHeH aHaian3 pes3ysibTaToB MCCIIECIOBAHUN BIMSHUS T€OMETPHUECKUX XapaKTEPUCTHK MITHHICIEHOIO y31a
ITMHOJIM Ha TOYHOCTb PacTauMBaHUsI KOPEHHBIX OIOP IO/ MOIIMIHUKHA KOJEHYATOr0 U PacIpeieIUTEIbHOTO BAJIOB B
KapTepax JBUrareieii BHyTpeHHEro cropanus. McciieoBanust, BEIMOIHEHHBIE HA OCHOBE PacyeTa )KeCTKOCTH IIITHH/Ie-
7151, €r0 MOAIIUITHUKOBBIX OIOP, ONTUMAJILHOIO MEKOIIOPHOTO PACCTOSHUS LIITHH/ACIBHOTO y3J1a MTHHOJIH, HO3BOIMIN
YCTaHOBUTH B3aHMMOCBSI3b YHCIICHHBIX 3HAUCHUH T€OMETPHUYECKNX XapaKTePUCTHK PAaCTOYHOM MHHOMM, CoJeprKamien
LITHH/IETb-00PIITAHTY Ha BHIHCCEHHBIX ONOPAX, M TOYHOCTHBIX XapaKTEPUCTHK MEXaHMYECKOH 00pabOTKH KOOpIIH-
HUPOBAHHBIX COOCHBIX OTBEPCTHH MOAIINITHUKOBEIX OIIOP B 3arOTOBKAaX KapTepPOB. YCTAHOBJICHHBIC 3aBHCHMOCTH Pac-
LIMPSIOT TPEACTABICHUE O BOSMOKHOCTAX IPUMEHEHHS LIITHH/ICAbHBIX Y3JI0B HA BBIHOCHBIX OIIOPAX M MOATBEPIKAAIOT
BO3MOKHOCTb PaCHINPEHHMS MOJIOXKUTEITEHOTO TPOU3BOACTBEHHOTO OIBITA B JOCTH)KCHUH BEICOKOH TOYHOCTH 00paboT-
KM PacTa4MBaHUEM COOCHBIX MOANIMITHUKOBBIX OMOP KapTepoB B AnamnazoHe auamerpoB oT SOH7 o 230H6 mm.

INFLUENCE OF RIGIDITY AND THE SHPINDELNOGOS GEOMETRICAL PARAMETERS
OF KNOT PINTLES ON THE ACCURACY OF BORING OF COAXIAL OPENINGS

Saninsky V.A., Ryabova C.L., Platonova Y.N., Osadchenko E.N.

Volzhskiy Polytechnic Institute (filial) VolgGTU, Volzhskiy, Russia
(404121, Volzhskiy, Volgograd region, street Engelsa, 42a), e-mail: vpi-vm@mail.ru

The analysis of results of researches of influence of geometrical characteristics of shpindelny knot pintles on the accuracy
of boring of radical support under bearings of cranked and distributive shaft in cases of internal combustion engines is made.
The researches executed on the basis of calculation of rigidity of a spindle, its bearing support, optimum interbasic distance of
shpindelny knot pintles, allowed to establish interrelation of numerical values of geometrical characteristics boring the pintles,
containing a spindle-borshtangu on the taken-out support and precision characteristics of machining of coordinate coaxial
openings of bearing support in preparations of cases. The established dependences expand idea of opportunities of application
of shpindelny knots on portable support and confirm possibility of expansion of a positive know-how in achievement of high
precision of processing by boring of coaxial bearing support of cases in the range of diameters from S0H7 to 230H6 mm.

KOMIIVIEKCHASI OHEHKA BJIUAHUS JUHAMHWYECKUX XAPAKTEPUCTUK
ABTOTPAHCIIOPTHOI'O IIOTOKA HA YPOBEHbDb 3ATI'PA3HEHUS
OKPYXAIOIIEHN CPEJbBI TOPOOA

Cannnk A.O.!, Eropos A.J1.2, Yepusikos E.H.2, Yepusikosa 0.0.?

1 MKV «Tromenbroprpatnc» (625035, . Tromens, yi. PecniyOnuku, 1. 200), e-mail: info@tgt72.ru
2 TOY BIIO «TroMeHCKkHit TocyapcTBeHHBIIH HeTera3oBslil yHHBepcuTeT», TroMeHb, Poccus
(625000, . Tromensb, yi1. Bononapckoro, 38), e-mail: general@tsogu.ru

B crarbe ONMCHIBACTCSl KOMILICKCHASI OLICHKA BIIMSHHUS MHAMHYCCKHX XapaKTEPHCTHK aBTOTPAHCIIOPTHOIO TTOTOKA
Ha YPOBEHb 3arpsi3HEHHS OKPYIKAIOIIEH cpe/ibl Topozia. PaccMOTPEHbI OCHOBHBIE (DOPMbI 3arpsi3HEHNSI OT aBTOTPAHCIIOPTA.

HAYYHOE OBO3PEHIVIE Ne 2



140 TECHNICAL SCIENCE

[puBeneHs! pe3yabTaThl HCCIAENIOBAHUH pa3INYHBIX aBTOPOB IO JaHHOM TeMaTnke. BrlsBleHa HeocTaTouHas mpopadoTKa
B BOIIPOCAX IIyMOBOTO 3arPsI3HCHHS OKPYIKAIOIISH Cpe/Ibl aBTOTPAHCIOPTOM, KOTOPhIE Ha CETOMHAIIHUN ICHb BHIXOIAT HA
JIMTUPYIOIIHE TIO3ULUHU B YCIOBHSX (DyHKIIMOHHPOBAHKS YPOAHU3UPOBAaHHBIX TeppuTopuii. Onrcana pa3paboTaHHast MaTe-
MaTHugecKast MOJENb ““YpOBEHb IITyMa — JUHAMHUKA TPAHCIOPTHOTO ITOTOKA”, TIPEICTABILIIONIAst COOOH CHCTeMy ypaBHEHHIA,
OJIHO3HAYHO CBSI3BIBAIOLINX JUHAMHYCCKUE XapPAKTEPHCTHKU TPAHCIIOPTHOTO NMOTOKA (MHTEHCHUBHOCTH, IUIOTHOCTB, CKO-
POCTB), CTPYKTYpY ¥ BpeMEHHBIE ITapaMeTPhI TPAHCIIOPTHOTO ITOTOKA C YPOBHEM IIIyMa, CO31aBaEMOT0 MHOKECTBOM MAIIIHH.

A COMPREHENSIVE ASSESSMENT OF THE IMPACT OF DYNAMIC CHARACTERISTICS
OF TRAFFIC FLOW ON THE LEVEL OF POLLUTION OF THE CITY

Sannik A.O.!, Egorov A.L.2, Chernyakov E.N.2, Chernyakova 0.0.%

1 MKU «Tyumengortrans», e-mail: info@tgt72.ru
2 Tyumen state oil and gas university, e-mail: general@tsogu.ru

The article describes a comprehensive assessment of the impact of dynamic characteristics of traffic flow on the
level of pollution of the city. The main forms of pollution from motor vehicles. The results of studies by various authors
on the subject. Found insufficient study on issues of noise pollution vehicles, which are currently the leading positions
in the functioning of urban areas. The developed mathematical model of the “noise level - the dynamics of traffic flow,”
which is a system of equations explicitly linking the dynamic characteristics of traffic flow (intensity, density, velocity),
the structure and timing of traffic flow with the level of noise produced by a variety of machines.

BJIMSIHUE AHU30TPOITHBIX XAPAKTEPUCTHUK JIECA HA PACITPOCTPAHEHHE
PAIMOYACTOTHOI'O CUTHAJIA RFID-METKH

CannukoB C.II., CepedopennnkoB M.1O., Cepkosn I1.A.

OI'BOY BIIO «Ypabckuii rocyaapcTBEHHbIIH JiecoTexHH4Yeckuit yauBepcute, YIJITY, Ekarepuntypr, Poccust
(620100, CepmoBckast o0nacts, I. EkarepunOypr, Cubupckuii Tpakt, 1. 37, YIIK-4/107), e-mail: SSP-mail@mail.ru

[IpoBeneHs! McCIeNOBaHUS 10 OCNIAOIEHHIO PAJNOYacTOTHOTO CHTHANA, pacrmpocrpanseMoro B yiecy oT RFID-
METKH K CKaHMPYIOILIEMY YCTPOHCTBY. BbIsiBI€HO, UTO IpeBecHHa pa3IUYHbIX MOPOJ MO-Pa3HOMY BIMSET Ha paccesHHue
ANEKTPOMArHATHOH SHepruu. XapakTep U BEINIHHA PAacCEeSHUS 3aBUCHT OT TIOTOJHBIX YCIIOBUH M BPEMEH rofia. TO CBsI-
3aHO CO CBOMCTBAMH JIPEBECHHBI U CTPYKTYpOH JiepeBa: MOBEPXHOCTh CTBOJIA AEPEBA, PA3HOBUHOCTD KOPBI JIEPEBA, KPO-
Ha C KOJIMTYECTBOM BETOK H JINCTHEB MIIM HTOJIOK XBOH. VICIIOIB30BaHO TaKoe MOHATHE, Kak 00beMHast OIS JTIECHON CPEIbL,
BIIUAIONIAs HA KOMIUIEKCHYIO TMIEKTPHUIECKYIO TPOHHIaeMOCTb. IIpenoxkena Mozienb painoKaHasa B JIECHOM MOJIore
u (opMyna s MOASITHPOBAHNUS B3aUMOACHCTBUS  pafiodacToTHOTO curHana ¥YBY- u CBU-BoMH ¢ J€CHBIM MOJIOTOM.
HUccnenoBanus npoBoauinch Ha gactorax 0,9 u 2,4 I'T' aist vHGOPMALIMOHHBIX TEXHOJIOTHI TP MOHUTOPUHTE JIeca.

INFLUENCE OF ANISOTROPIC CHARACTERISTICS OF THE WOOD ON DISTRIBUTION
OF RADIO-FREQUENCY SIGNAL RFID MARKS

Sannikov S.P., Serebrennikov M.YU., Serkov P.A.

The Ural State Forest Engineering University, USFEU, Ekaterinburg, Russia (620100, Sverdlovsk region,
Yekaterinburg, Siberian highway, 37, ULK-4/107), e-mail: SSP-mail@mail.ru

Are carried out researches on easing a radio-frequency signal distributed in a wood from RFID labels to the scanner. It is
revealed, that wood of various breeds differently influences dispersion of electromagnetic energy. Character and size of dispersion
depends on weather conditions and seasons. It is connected with properties of wood and structure of a tree — a surface of a tree
trunk, a version of a bark of a tree, a crone with quantity(amount) of branches and leaves or needles of needles. Such concept, as
the volume fraction of the wood environment influencing complex dielectric permeability is used. The model of a radio channel in
wood linen and the formula for modelling interaction from radio-frequency signal UVCH and SVCH of waves with wood flat is
offered. Researches were spent on frequencies of 0,9 and 2,4 GHz for information technologies at monitoring a wood.

CUCTEMA ABTOMATU3UPOBAHHOI'O HABEJIEHUA
PABOYEU I'OJIOBKU MAHUITYJIATOPA HA IEPEBO

Cannnkos C.II., Cepkos IL.A., Illunnios B.B.

®I'BOY BIIO «Ypanbckuii rocyqapcTBeHHBIHN Jecotexanmdecknii yausepeute Y JITY, ExarepunOypr Poccns,
(620100, CepasioBckast oonactb, ExarepunOypr, Cubupckuii tpaxt, 1.37, YJIK-4/107), e-mail: SSP-mail@mail.ru

[IpensoxkeH HOBBIH MOAXO] K aBTOMATH3UPOBAHHOW CHCTEME HaBeeHHUs paboyeil CIIIIMBAIOLIEH TOIOBKYU € 3aXBaTaMU
MAaHUITYJIITOPA JIeCO3arOTOBUTEILHOM MaIlIMHEI Ha CTBON JiepeBa. B pabore mpeacTaBineHa CTpyKTypHAst CXeMa yIIpaBIIeHFs
MAaHUITYJIATOPOM TI0 HaBEJIEHNIO paboueli ToroBKH Ha iepeBo. [IpoBesieH aHamu3 CyIecTBYIOIIHIX CUCTEM yIPABICHHS JIECO3a-
TOTOBUTEIBHBIX MAIIKH, PACUEThI CKOPOCTEH MepeMeleHUs 3BeHbeB MaHUIysTopa. Ha ocHOBe pacueToB CKopoCTell 3BEHbEB
MAaHUITYJIATOpA pa3paboTaH airopuT™ yIpaBlieHUs HaBeieHneM paboueii ronoBkoit Ha fepeBo. [locpeacTBoM KOMIBIOTEPHOTO
MOJICTTMPOBAHIS TOCTPOCH IpaduK OIMOKH HaBEIEHHsI pabodeii TOJIOBKH Ha IepeBO OT BpeMeHH. CHcTeMa NMeeT Crieiab-
HBIH IATYHK C TOMOIIBIO PAIOYACTOTHBIX METOK, YCTAHOBJIEHHBIX Ha JIEPEBBSIX BO BPEMsI JIECOOTBOJIA Ha criniBaHue. bopro-
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BOIl KOMIIBIOTED JIECO3arOTOBUTEIBHON MAILIMHBI COIEPKUT SKCIIEPTHYIO, CBS3aHHYIO C PaAMOYaCTOTHBIMU JAaTYMKAMU depes3
CKaHMpYIoIIee ycTpoicTso. ITocre paciera KOOPANHAT ¢ PaAOYaCTOTHOTO JATIHKA MPEUIaraeT OIeparopy BapHAHTHI BEIOOpa
CITMJIMBAEMOTO IePEBa, KOHTPOJUIEP AaBTOMATHUECKH HaBeeT PabOUy0 TOJIOBKY MAHHUITYIISITOpA Ha IEPEBO.

SYSTEM OF THE AUTOMATED PROMPTING OF THE WORKING HEAD
OF THE MANIPULATOR ON THE TREE

Sannikov S.P., Serkov P.A., Shipilov V.V.

The Ural State Forest Engineering University, USFEU, Ekaterinburg, Russia (620100, Sverdlovsk region,
Yekaterinburg, Siberian highway, 37, ULK-4/107), e-mail: SSP-mail@mail.ru

The new approach to the automated system of prompting of a working cutting head with captures of the
manipulator the wood machines on a tree trunk is offered. In work the block diagram of management by the manipulator
on prompting a working head on a tree is presented. The analysis of existing control systems the wood machines,
calculations of speeds of moving of parts of the manipulator is lead. On the basis of calculations of speeds of parts
of the manipulator the algorithm of management by prompting by a working head on a tree is developed. By means
of computer modelling the schedule of a mistake of prompting of a working head on a tree from time is constructed.
The system has the special gauge by means of the radio-frequency labels established on trees during marks trees on
cutting. The onboard computer the wood contains machines expert, connected with radio-frequency gauges through the
scanner. After calculation of coordinates from the radio-frequency gauge offers the operator variants of a choice of a
cut tree, the controller will automatically guide a working head of the manipulator at a tree.

PABPABOTKA YHCJIEHHBIX METO/JIOB PACYETA ITOKPBITHUI ITPECCOBBIX BAJIOB
BYMAT'OJAEJIATEJBHBIX MAIIINH C YYETOM KPAEBOI'O DO®EKTA

CannnkoB A.A., KopoJses A.B.

OI'BOY BIIO «Ypanbckuil rocyaapcTBEHHbIH J1eCOTEXHUUECKU YyHIBEpcUTeT», ExarepunOypr, Poccust
(620100, Exarepun0ypr, Cubupckuii Tpakt, 37), e-mail:general@usfeu.ru

B crarbe mccenoBaHO BIMSIHUE PA3JIMYHOM FEOMETPHH TEXHOJOTHYECKOro CKOCa Ha HarpshKEHHO-Ie(pOopMH-
POBaHHOE COCTOSIHHE Ha Kpasix MOKPHITHH. MccaenoBaHne MpOBOAMINCH HA MMHTAIIMOHHON MOJENTH KOHTaKTa IBYX
BaJIOB METOJIOM KOHEUHBIX JIEMEHTOB. B Monenu ucnonb3oBanuch mMarepuaisl ¢ TBepaocteio 95 Illop A u 70 Illop
D, xoTopble HCHONB3YIOTCS ISl OOMHMIIOBKY MTPECCOBBIX BAIOB OyMaromenareNbHbIX MamnH. DU3HKo-MeXaHHIeCKHe
CBOIfCTBa MaTepHaloB 3aJaBajliCh Ha OCHOBE JAHHBIX JUAarpaMMbl «HaNpspKeHue-aedopmarus». OnpeneaeHs Hop-
MaJTbHbIE HANPsDKEHUS U HATIPSDKEHHS C/IBUTA, BEIMYHHA Je(hopManny Ha Kpasx MOKPHITUS MIPU JIMHEHHOM JaBIeHUN
100 xkH/M. YcTaHOBIEHO, YTO HAINYUE CKOCA MPUBOJIUT K CHIKEHUIO HATIPSDKEHUH U leopMaIuii 1o KpasiM OKpBI-
THil. BeIgBICHO, UTO TeoMeTpuyueckas Gpopma ckoca BIUSET Ha BEJTHMUYHHY JEHCTBYIOIINX HAPSDKEHUH n aedopmanuit
B TIOKpbITHH. [T0Ka3aHo, YTO MPaBHIBHO MTOJOOPaHHAs TEOMETPHS CKOCa JIaeT CYLIeCTBEHHOE CHIDKCHNE HAIPSIKESHUI
u fedopMarmii mo KpasiM MOKPBITHH, 9TO TTOBBIIIAET JOJITOBETHOCTH MOKPHITHSL.

DEVELOPMENT OF NUMERAL CALCULATION METHODS OF PRESS ROLL COATINGS
OF PAPERMAKING MACHINES WITH CONSIDERING OF EDGE EFFECT

Sannikov A.A., Korolev A.V.

The Ural state forest engineering university, Yekaterinburg, Russia (620100, Yekaterinburg, street Siberian Route, 37),
e-mail: general@usfeu.ru

In the article investigated the influence of various geometry of technological bevel on the stress-strain state at the
edges of coatings. The research was conducted on a simulation model of the contact between two rolls by finite element
method. In the model used materials with a hardness of 95 Shore A and 70 Shore D, which are used for lining of press rolls
of papermaking machines. Physical and mechanical properties of the materials were specified to according to data of diagram
“stress-strain”. Determined the normal stress and shear stress, the strain at the edges coating at a line pressure of 100 kN / m.
Established, that the presence of bevel reduces stress and strain on the edges of coatings. Revealed, that the geometric shape
of the bevel effect on the value of the effective stress and strain in the coating. Shown, that properly chosen geometry bevel
provides a significant reduction of stress and strain on the edges of coatings, which increases the durability of the coating.

YUCJIEHHOE MOJAEJIMPOBAHUE PACCEUBAHUSA BUOT'A3A C IOJIMI'OHOB THO U 11O
HA OCHOBE PEHIEHUSI YPABHEHUU IN®PY3UN U HABBE-CTOKCA

Cayu A.B.

OI'OY BIIO «Cankr-IlerepOyprekuii rocyjapCTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBII YHUBEPCUTET,
Canxkr-ITerepOypr, Poccus (190005, . Cankr-TletepOypr, yi1. 2-s1 KpacHoapmeiickas, 4), e-mail: artursauc@narod.ru

B pabote paccMaTpHBarOTCS MPOIECCHI YHCICHHOTO MOJICIUPOBAHKS PACCEUBAHKS OUOTa3a C MOJIUTOHOB TBEPIBIX
OBITOBBIX U MpoMbIIIIeHHBIX 0TX0A0B (THO 1 I10), ¢ yuéToM BIUSHUS HX PACTIONOKECHUS, TCOMETPHUYCCKUX XapaKTepH-
CTHK, a TaK)Ke MpUJIeraromiel 3acTpoiiku. MozelmpoBaHue OCHOBAHO Ha pellIeHUH cucteMbl ypaBHeHni HaBbe-Ctokca
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JULSL HEC)KUMAEMOIl Cpefibl, ypaBHEeHUs1 TypOyieHTHOH nuddysun. [losiBieHne TOMONMHUTENEHOH TypOyIeHTHON BS3KO-
CTH, BBI3BaHHOW 00pa3oBaHMeM BUXpeil mpu ootekanny nmonuronoB ThO u I10O, 3manuit 1 coopyKeHHH, YIUTHIBACTCS C
nomotieto Moaenu Cmaropunckoro. ITponsBeieHo cpaBHEHUE PE3yNBTaTOB PACUETOB IO MPEUIOKEHHONW MOJIENHN C pe-
3ynbratamu pacuétHoit metoqukn OHJI-86 n 3amepamu KOHIIEHTpaIii KOMIOHEHTOB Ororas3a Ha moiurone ThO u [10
«enTtpanbsHblit» Bonrorpazckoii oonactu. [lonmyueHHble pe3yasTaTbl MOKHO HCIIONB30BATh IS OLEHKH 3arpsA3HEHHOCTH
arMocepHoro Bo3myxa B 30He pacnonokeHus nomurono ThO u I10; mpu BeOope MecTa pacnonokeHus OyTyIux 1mo-
suroHoB THO u I1O; npu 060cHOBaHHU pa3MepoB CaHUTAPHO-3aUTHBIX 30H nonuronoB ThO u I10; npu pekynsTuBa-
LMY U OIIeHKe () (PEKTUBHOCTH Mep 110 CHIKCHUIO 3arps3HEHHs aTMOC(EpPHOTO BO3AyXa OrorazoM (yTHin3aIms onorasa,
BBIOOP ONTUMAJIBHOIO PACIIONOXKEHHS U XapaKTePUCTUK Ia30pEHaKHBIX CKBAKUH U T.11.).

NUMERICAL MODELING OF THE DISPERSION OF BIOGAS FROM LANDFILLS
ON THE BASIS OF THE SOLUTION OF DIFFUSION AND NAVIER-STOKES EQUATIONS

Sauts A.V.

Federal State Budget Educational Institution of Higher Professional Education “Saint-Petersburg State University
of Architecture and Construction”, Saint-Petersburg, Russia (190005, Saint- Petersburg, 2nd Krasnoarmeyskaya Street, 4),
e-mail: artursauc@narod.ru

The work deals with the processes of numerical modeling of dispersion of biogas from landfills, with account of
the influence of their location, geometric characteristics, as well as the adjacent building. Simulation is based on solving
a system of Navier-Stokes equations for incompressible medium, the equation of turbulent diffusion. The additional
turbulent viscosity, caused by the formation of vortices in the flow of the landfills, buildings and works is accounted for
using the model Smagorinsky. A comparison of the results of calculations by the proposed model with the results of the
assessment procedure OND-86 and measured concentrations of the components of biogas at landfill and on “Centralny”
Volgograd region. The results can be used for the assessment of the pollution of the atmospheric air in the area of
location of landfills; in the choice of locations for future landfills; the justification of the size of the sanitary protection
zones of landfills; for reclamation and evaluation of the effectiveness of measures on reduction of atmospheric air
pollution biogas (utilization of biogas, selection of the optimal location and characteristics gas drainage wells, etc.).

HOI'PEIIHOCTD OIIEHKHN YACTOT 'EHEPATOPOB B HECTAIMOHAPHOM CJIYYAE
TP NCITOJIB30OBAHUUN CTATUCTHYECKOI'O METOJA CTABUJIN3ALINUN YACTOT

Cadapobsan O.A.

Muno6pnayku Poccun, @enepaibHoe rocyaapcTBeHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEkKACHUE BBICIIETO
npodeccroHaIbHOT0 00pa3oBaHus «J[OHCKOW TOCYapCTBEHHBIN TEXHUUECKUN YHIUBEPCUTETY,
344000, r. PoctoB-Ha-/lony, . [arapuna, 1. Ten./paxc (863) 232-79-53. e-mail: safari 2006@mail.ru

B craree mpoBomuTCs anbHElIIee pa3BUTHE METOJa CTATUCTHUECKON CTAOMIM3AIMM YacTOTHI T€HEPaTOPOB.
PaccmatpuBaroTcst BOpOCH!, CBSI3aHHbBIE C aHAIW30M IMOTPELIHOCTEH, BOSHUKAIOUUX H3-3a HECTALMOHAPHOCTH 4a-
CTOT T€HEepaTOpPOB Ha MHTEPBAJIC OLEHUBAHUS YacTOT, IIPU HCIONB30BAaHNH JaHHOTO MeTona. [lepsas cocrapmsiomast
OLIMOKHM CBsI3aHa C OTKJIOHEHHEM M3MepsieMoi (a3bl konebaHuii reHepaTopa n3-3a COOCTBEHHOH HeCTaOMIBHOCTH Ya-
CTOTHI T€HEPaTopa, BTOpast — OMpeeNIeTcss N3MEHEHHEM JacTOThl TeHepaTopa Ha WHTepBalie m3MepeHuit. OTMedeHo,
YTO YMEHBIIICHNE KaXI0H M3 COCTABILIIONINX MPEIBSBISCT B3aUMOUCKITIOYAIOIINe TPeOOBaH!s K UTUTEIILHOCTH Bpe-
MEHHOTO MHTepBana. Ha oCHOBE M3BECTHBIX COOTHOIICHWH, ONPEAESNIAIONINX MOTCHINAIBHO JOCTIKUMOE 3HaYCHHE
CPEIHEKBaIPaTUYECKOrO OTKJIOHEHUS YaCTOThI OT HOMUHAJIBHOIO 3HAUCHMUs, [IOTy4EHBI BBIPAYKCHUS, ONIPEACIISIOLIIe
ONITHMAJIBHYIO AIUTEIHHOCTh BPDEMEHHOTO HHTEpBalia H3MepeHni. B kauecTBe kpuTepust mpu BHIOOPE JITUTETLHOCTH
BPEMEHHOI0 MHTEpBaja PacCMaTpUBAETCS MHUHUMYM CYMMBI ABYX OIIMOOK. IIpHBOASTCS OCHOBHBIE COOTHOIICHHSI,
OTIpEeIeISIONINE BeTNUNHY JaHHBIX MOTPEIIHOCTEH, H Pe3y/IbTaThl YUCICHHOTO MOACIUPOBAHNS.

THE ERROR OF GENERATOR FREQUENCIES ESTIMATION IN NONSTATIONARY CASE
IN USING OF STATISTICAL STABILIZATION METHOD

Safar’yan O.A.

Russia, Federal public budgetary educational institution of the higher professional education «Don
State Technical University», 344000, Rostov-on-Don, Gagarin square 1. ph. (fax) of (863) 232-79-53.
e-mails:safari_2006@mail.ru

The article is devoting to further development of the method of statistical stabilization of the generator frequency.
The problems associated with the analysis of errors that arise due to non-stationary frequency generators on the interval
estimation of frequencies, by using this method. The first component of the error associated with the deviation of
the measured phase of the oscillator frequency instability due to its own generator, and the second is determined by
the change in frequency of the generator to the range of measurements. It is noted that the reduction of each of the
components presents conflicting requirements for the length of the time interval. Based on the known relationships that
define the potentially achievable value of the standard deviation of frequency from the nominal value, the expressions
that determine the optimal length of the time interval of measuring. The minimum amount of two errors is considered
as a criterion in choosing the duration of the time interval. The basic relations that determine the amount of data errors
are presented, and the results of numerical simulations are described.
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OCAXKJIEHUE HAHOCTPYKTYP OKCHUJA IMHKA
BO ®TOPIIOJIMMEPHYIO MATPULY T'A3OCTPYUHBIM METOAOM

Cadonos A.N., Augpees M.H., llumkun A.B.

DenepaibHOE FOCYIAPCTBEHHOE OIOMKETHOE yUPEIkKICHUE HayKn «IHCTHTYT TEIIIO(QHU3UKH
M. C.C. Kyrarenamze» Cubupckoro otaenenus Poccuiickoif akanemun Hayk, HoBocubupcek, Poccust
(630090, r. HoBocubupck, npocn. Axagemuka JlaBpentsesa, 1), e-mail: safonov@itp.nsc.ru

Peanm3oBaH MeTON BaKyyMHOTO Ta30CTPYHHOTO OCaKASHHS METAILIONOINMEPHBIX TICHOK, COCTOSIIIMX U3 HAHOYACTHI]
LIMHKA, €ro oKcuza 1 (roprommmepa. GopMHUpoBaHHE METAILIONOINMEPHBIX IUICHOK HA TIOBEPXHOCTH MOJUIOKKH OCYIIECT-
BIISIETCS ITyTEM MOMEPEMEHHOTO OCAKICHHUS HAHOYACTHI] METAJIIA, OKCHIa METajuIa ¥ (PTOPHOIMMEPHBIX KOMITIOHEHT 3 JIBYX
CBEPX3BYKOBBIX CTpyIl. Mcrionb3oBaHue CBEpX3BYKOBOH CTPyH ISl JOCTABKU KOMIIOHEHT K IIOBEPXHOCTHU OCAKIACHUS O3B0
T 3aIMTUTh 001acTh (YOPMUPOBAHKS TUICHKH OT Fa30B OCTATOYHOM aTMOC(epbl BAKYYMHOM Kamepbl. [IpoBeneH a1eMeHTHBIH
QHAJIN3 U M3ydeHa MOP(OIIOTHs MOTyYEeHHBIX METaJLIONOIMMEPHBIX 00Pa3IoB C TOMOIIBIO CKAHUPYIOIIETO YIEKTPOHHOTO MH-
KPOCKOIA, OCHAIIEHHOTO aHATUTHYECKOH TTPUCTABKOH HEPTOAUCTIEPCHOHHOTO PEHTTEHOBCKOTO CIIEKTPOMETPA. YCTAHOBJIEHO
H3MEHEeHHe MOP(HOJIOrUH OCAXKICHHBIX IJICHOK C POCTOM KOHIIEHTpaImy IHKa. OOHApPY»KEHBI BBICOKHE aHTHOAKTepUAIbHEIC
CBOICTBA Y MOMYYECHHBIX IUICHOK B OTHOILIEHUH TecT-InTaMMoB Salmonella typhimurium u Staphylococcus aureus.

DEPOSITION OF NANOSTRUCTURE ZINC OXIDE INTO FLUOROPOLYMER MATRIX
BY GAS JET METHOD

Safonov A.I., Andreev M.N., Shishkin A.V.

Kutateladze Institute of Thermophysics, Siberian Branch, Russian Academy of Sciences, Novosibirsk, Russia
(630090, Novosibirsk, Lavrentev street, 1), e-mail: safonov@itp.nsc.ru

We have fabricated thin films consisting zinc (zinc oxide) nanoparticles and a fluoropolymer using method of
vacuum gas jet deposition. The deposition of film occurs on the substrate surface of the two supersonic jets metal
nanoparticles, metal oxidenanoparticles and the fluoropolymer component alternately. The use of a supersonic jet for
delivering components to the deposition surface protects the film formation area from the residual gas atmosphere
in vacuum chamber. The elemental analysis and a research of morphology of obtained samples by scanning electron
microscope, equipped energy-dispersive x-ray spectrometer (EDS) were done. The changes of the morphology of the
deposited films with increasing zinc concentration have. The high antibacterial properties of the obtained films for test
strains of Salmonella typhimurium and Staphylococcus aureus were found.

NPUMEHEHME METOJA KOCBEHHOI'O ONPEJIEJIEHU A BEBEP-AMITIEPHBIX
XAPAKTEPUCTUK B ABTOMATU3UPOBAHHOW CUCTEME BECCEHCOPHOM
JAUATHOCTHUKHU JIEKTPOMAT'HUTHBIX MEXAHNU3MOB

CaxaBoBa A.A., lllupoxos K.M., AAuBapés C.I.

OI'BOY BIIO «tOsxHo-Poccuiickuii rocynaperseHHblid nosmrexanueckuil yarsepeuter (HITN) mmenn MLU. ITnarosay,
Hosouepxacck, Poccus (346428, PoctoBckass o6im., . HoBouepkacck, yi. [Ipocsemenus, 132),
e-mail: sahavova@gmail.com

OrnmchIBaeTCs MPAaKTUUECKasl pean3allis HOBOTO METO/Ia KOCBEHHOTO ONpeIesIeH s BeOep-aMIIepHBIX XapaKTepUCTHK C
YUETOM M3MEHSIFOLIEHCST aKTUBHOM COCTABIISIOLIEH COIPOTHBIICHNSI OOMOTKH 3/IEKTPOMAarHUTHOTO MEXaHN3Ma B 3aBHCUMOCTH
OT TEIUIOBOW SHEPTUH, BBIIETIAEMO B 00pasLie MpH n3MepeHnH. PackpbIBaeTcsl MPUHIUI OECCEHCOPHOM AMArHOCTHKH JJEK-
TPOMArHUTHBIX MEXaHU3MOB, IVIABHBIM [IPEUMYILIECTBOM KOTOPOTO SIBJIAETCS OTCYTCTBUE CEHCOPOB MATHUTHBIX IOJICH, TaK KaKk
TIEPBUYHBIM UCTOYHUKOM MH(OPMALIMK CITY)KUT COOCTBEHHAst OOMOTKA 3JIEKTPOMAarHUTHOIO MeXaHu3Ma. JlaeTcs omucaHue
Ppa3pabOTaHHOTO MPOTPAMMHOTO 00ECIIeYeHYIs TSI HEPCOHATIEHOTO KOMITBIOTEpa B cpejie TpahiIecKoro mporpaMMHIpPOBAHFIS
LabVIEW w15 aBTOMAaTH3MPOBAHHOM CHCTEMBI OECCEHCOPHOM TMArHOCTUKU EKTPOMArHUTHBIX MexaHu3MoB. [IporpamMmuoe
o0ecIedeHre pean3yeT oNpe/ielieHre BeOep-aMIIepHBIX XapaKTePUCTHK 10 TPEM CII0c00aM HHTEPITOISIINN (YHKINH H3MEHe-
HHS B IIPOLIECCE U3MEPEHHS BEIIMUMHBI aKTHBHON COCTaBISTIONIEH COMPOTHBIIEHHST 0OMOTKH (TTOCTOSHHOE, JIMHEHHOE U corac-
HO «3HEPreTHIECKOMY» METOMY, B 3aBUCHMOCTH OT BBIJIEISIEMOI TETIOBOH SHEPTUHN) C KOMIICHCAIIMEH BIHSHU «o(pCceToBy.

APPLICATION OF THE METHOD OF INDIRECT DETERMINATION OF WEBER-CURRENT
CHARACTERISTICS IN THE AUTOMATED SYSTEM OF SENSOR-LESS DIAGNOSTICS
OF ELECTROMAGNETIC MECHANISMS

Sakhavova A.A., Shirokov K.M., Yanvarev S.G.

Platov South Russian State Politechnical University (NPI), Novocherkassk, Russia
(346428, Novocherkassk, street Prosvescheniya, 132), e-mail: sahavova@gmail.com

Describes a practical implementation of the new indirect method of determining the flux-current characteristics, which
takes into account changing the active component of resistance of a winding of the electromagnetic mechanism according
to the heat energy released in the sample during measurement. We revealed the principle of sensorless of electromagnetic
diagnostic mechanisms. The main advantage of that method is the lack of magnetic fields sensors as a primary source of
information is the own winding of the electromagnetic mechanism. We describe the developed software for the personal

HAYYHOE OBO3PEHIVIE Ne 2



144 TECHNICAL SCIENCE

computer in the LabVIEW graphical programming environment for automated system of sensorless diagnosis of
electromagnetic mechanisms. The software implements the determination flux-current characteristics in three interpolation
methods of changing function during measurement of the active component of the winding resistance (constant, linear and in
accordance with the “energy” method, depending on the heat energy). There is a possibility of compensation of offset-errors.

K BOITPOCY KPATKOCPOYHOI'O ITPOI'HO3UPOBAHMUSA JIEKTPUYECKHUX HAT'PY30K
C NIPUMEHEHUEM HEYETKUX HEUPOHHBIX CETEU

Caxno E.II., Ipsiuenko P.A., Pemernsaxk M.I., Kanyctun K.1O.

OI'BOY BIIO KybaHckwuii rocy1apcTBEeHHBIH TEXHOJIOTHYECKHI yHUBEpcUTeT, KpacHonap
Poccust (350072, . KpacHomap, yin. MockoBckast, 2A) sahno_elena@bk.ru

INperncrapiena METOAMKA KPAaTKOCPOIHOTO IIPOTHOZHPOBAHMUS MEKTPHUSCKHIX HArPy30K C HCIIONE30BAHIEM MOJICIH He-
YETKOTO JIOTHYECKOTO BBIBOJIA, Oy/IeM HCIIONb30BaTh Mozieb BbiBozia THna Cyreno. [TomydeHHas METOMKa ITPOrHO3UPOBAHUS
BKJIFOYACT B ceOsI CIIE/IyIOIHE HTAIIBL: CO3AAHIE 00ydJaroel BRIOOPKH MIEKTPUUECKUX HATPy30K, COCTOSIIICH M3 YeTBIPEX BXOI-
HBIX TIEPEMEHHBIX U OJTHOM BBIXOAHOW MEPEMEHHOH, 3arpy3ka oOyyaroreid Beioopku B penaxrop ANFIS, 3ananue a1s kaxaoi
BXOIHOH NIEPEMEHHOH 110 3 JIMHTBUCTHYECKUX TEpPMa, THIA (DyHKIIUH NPHHAUICKHOCTH BXOIHBIX JAHHBIX (TPEyroibHast) U
THna (HyHKIMH MPHHAUIKHOCTH JUTsl BRIXOAHOW TaHHOM (JTMHEiHast), o0yueHne ruOpHaHoi ceTi ¢ ypoBHeM ommoku 0 u
KOJIMYECTBOM IIMKJIOB 0Oy4eHs paBHBIM 60, poBepKa aIeKBaTHOCTH IOCTPOSHHON HeueTKoi Mozery ruopuaHoi cetu. Cos-
JTaHHAs HedeTKasi HeMpOHHAs CeTh ITO3BOJISIET MOTy4YaTh KPAaTKOCPOUHBIH MPOrHO3 HAarpy3ku ¢ TouHocThio 0,003.

TO THE QUESTION OF SHORT-TERM FORECASTING OF ELECTRIC LOADINGS
WITH APPLICATION OF INDISTINCT NEURAL NETWORKS

Sakhno E.P., Dyachenko R.A., Reshetnyak M.G., Kapustin K.Yu.

Kuban State Technological University, Krasnodar
Russia (350072, Krasnodar, Moskovskaya street, 2A) sahno_elena@bk.ru

The technique of short-term forecasting of electric loadings with use of model of an indistinct logical conclusion is
presented we will to use conclusion model like Sugeno. The received technique of forecasting includes the following stages:
creation of training selection of the electric loadings consisting of four entrance variables and one output variable, loading
of training selection in the ANFIS editor, a task for each entrance variable on 3 linguistic terms, like function of accessory
of entrance data (triangular), and like function of accessory for output given (linear), training of a hybrid network with level
of a mistake 0 and quantity of cycles of training equal 60, check of adequacy of the constructed indistinct model of a hybrid
network. The created indistinct neural network allows to receive the short-term forecast of loading with an accuracy of 0,003.

METOAUKA OHEHKH 2OPEKTUBHOCTHU UCITIOJIB30BAHUA TOPMO3HBIX KOJTOAOK
JJIAA YBEJTMYEHUSA TATI'OBBIX BO3MOKHOCTEHN BYKCHUPOBIIUKA,
OBOPYJIOBAHHOI'O CTAPTOBBIM YCTPOUCTBOM

Casinun U.B., Beankanos A.B.

OI'KBOY BIIO «BoeHHbIH yueOHO-HAy4HBbIH LeHTP BoeHHO-BO3AYIIHBIX cHl «BOEHHO-BO3MyIIHAS aKaleMUs
nmenu nipodeccopa H. E. XKykosckoro u FO. A. Tarapunay (r. Boponex)», Poccust
(394064, Boponex, ya. Crapbix bonbmesukos, 54A), e-mail: vaiu@ mil.ru

IIpoBeneH aHaM3 COBPEMEHHOI HA3EMHOM CIIELMAIbHOM ABUALIMOHHON TEXHUKH, BBIABIIECHB] €€ OCHOBHBIE HENOCTAT-
ku. OnpeienieHa ek pa3BUTHS CHCTEMbI CPEJICTB HA3eMHOT0 00CITy KUBaHYS BO3AYIIHBIX CY/I0B U MX BIIMSTHUE Ha MOBBIIIIE-
HHUe 00EBOIi TOTOBHOCTH aBHAIMOHHBIX YacTell. PaccMoTpeHa ponb OyKCHPOBIIMKOB BO3AYIIHBIX CYZOB B 00LICH cucteMe
TIOJITOTOBUTENIBHBIX CPEJICTB aBHAIIMOHHOTO KOMIUIEKCA C YYeTOM OCOOSHHOCTEH SKCIUTyaTalli adpOIPOMHBIX Tsradei B
Pa3IHYHBIX MOTOAHBIX YCTIOBHUAX. IIpoBEneH aHaIN3 pe3ynbTaToB MCCIEIO0BAHUI OTEYECTBEHHBIX U 3aPyOSKHBIX YUEHBIX
1 chopMyITMPOBAHB! OCHOBHBIC HAIPABIICHMS HOBBIIICHHS Y()(PEKTHBHOCTH MCIOIB30BaHUsI OyKCHPOBIIMKOB BO3IYIIHBIX
cynos. [lpennokeHa KOHCTPYKLHS a3pOIPOMHON OyKCHPOBOYHOHM CHCTEMBI, 0OOPYAOBAHHOH CTApTOBBIM YCTPOMCTBOM.
PaccmotpeH crioco6 perynupoBaHust HadanbHOM ckopoctH aBrkenHust BC. O6ocHoBaHa dkoHOMIYecKast 3h(QeKTHBHOCT
HCTIONB30BaHMS YCTpoiicTBa. OmrcaHa METOAMKA OCYILECTBIEHHS Tpoliecca OyKCHPOBKU BO3AYIIHBIX CYIOB C HCIIONB30Ba-
HHeM OyKCHPOBIIHKa, 000PYI0BaHHOTO CTAPTOBBIM yCTPOHCTBOM. Pazpaborana MeTovka oneHKH Y(hEeKTHBHOCTH HCIIONb-
30BaHMS TOPMO3HBIX KOJIOZIOK JUTS YBETHUYEHHS TATOBBIX BO3MOKHOCTEH a3pPOAPOMHBIX KOJTECHBIX TATa4eH.

TECHNIQUE OF THE ASSESSMENT OF EFFICIENCY OF USE OF BRAKE SHOES
FOR INCREASE IN TRACTION OPPORTUNITIES OF THE TOWER EQUIPPED
WITH THE STARTING DEVICE

Sayapin L.V,, Velikanov A.V.
FGKVOU VPO “Military educational scientific center of Military and air forces “Military and air academy

of a name of professor N. E. Zhukovskogo and Yu. A. Gagarin” (Voronezh)”, Russia
(394064, Voronezh, Starykh Bolshevikov St., 54A), e-mail: vaiu@ mil.ru

The analysis of modern terrestrial specific aviation engineering, and identified its main weaknesses. The goal
of the development of the system of means of ground handling of aircraft, and their influence on the increase of
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combat readiness of aircraft parts. Consider the role of tow-boats aircraft in the General system of preparatory funds
aviation complex allowing for the use of aircraft tugs in different weather conditions. Analysis of the results of studies
of domestic and foreign scientists and formulates the main directions of increase of efficiency of use of tow-boats
aircraft. The design of airfield towing system equipped starting device. The method of regulation of the initial speed of
movement of aircraft. Sound economic performance of the device. Describes the technique of realization of process of
the towing aircraft, using a towing equipped starting device. The methodology to assess the effectiveness of the use of
the brake pads to increase traction capabilities of the aerodrome wheeled actors ractors.

UCCJIEJOBAHUE MYJIbTU®EPPOUIHBIX MHOI'OCJIOMHBIX CTPYKTYP
HA OCHOBE IIVIEHOK ®EPPUTOB U CETHETOJJIEKTPUKOB

Cemenos A.A.., Jlenpik AWM., BeasBekuii ILIO.!, Yerunos A.B.!, Hukutun A.A.', MbLibaukos U.JL,
Heano M.C.2, ®upcosa H.1O.2, ®etucos JL.IO.%, KynpsiBues A.B.’

1 ®I'BOY BIIO «Cankr-IlerepOyprekuil rocyJapcTBEHHbIH dIeKTpoTeXHUUecKkuil yHuBepeutet «JI9T
um. B.W. YibsiHosa (JIenuna)», Cankr-IlerepOypr; Poccust (197376, . Cankr-IlerepOypr, yi. [Tpodeccopa Ionosa, 5),
e-mail: semalexander@gmail.com
2 ®T'BOY BIIO «MocKoBCKHI TOCYIaPCTBEHHBIN TEXHUYECKUN YHUBEPCUTET PATNOTEXHUKH, HIEKTPOHUKH
u aBroMatuku», Mocksa, Poccust (119454, r. Mockga, nip. BepHasckoro, 78), e-mail: natfirsova@gmail.com

B crarbe ommCcHIBAIOTCS PE3yNbTaThl UCCIEAOBAHUI TUIIEKTPUIECKUX MarHUTHBIX U CTPYKTYPHBIX CBOWCTB
IUICHOK C MYJIbTH(EPPONIHBIMU CBOHCTBaMHU. B paboTte uccienoBaHbl JiBa criocoda popMupoBaHUs MyJIbTU(EPPO-
HUIHBIX CPEJ — HA OCHOBE MHOTOCIIOHHBIX CTPYKTYP, COIEPIKAIINX INICHKH CETHETONIEKTPHKOB U ()eppPOMArHeTHKOB,
a TaKKe BBEJICHUEM B CETHETORIEKTPUK MAarHUTHBIX 3JIEMEHTOB B KOHIIEHTPAIMAX, JOCTATOUHBIX JUIsl BO3SHUKHOBE-
HUS Y NIOCJIEJHET0 MarHUTHEIX CBOiicTB. Hanbosee mepcreKTHBHBIME MaTepHaIaMy JUIsS CO3IaHHUsT MHOTOCIIOHHBIX
CTPYKTYpP (PEpPPUT — CETHETOICKTPHUK SABIISIOTCS CETHETOAIEKTPUKH Ha OCHOBE IEPOBCKUTOB, B YACTHOCTH TBEP/bIC
pactBopsl THTaHara Oapus-crpoHnus BaxSrl1-xTiO3 (BSTO), a Taxke GeppuTH U3 KEIE30HTTPUEBOTO TpaHara
Y3Fe5012 (YIQG) u rammuii-ragonunuesoro rpanara (GGG). B crarbe 3KcreprMEHTaNbHO MOKA3aHO, YTO CBA3b
MEXIY IEKTPUYECKON W MarHUTHOW IOJACHCTEMaMH (MarHUTOZJIEKTPUIECKUH (P PEKT) JaeT BO3ZMOKHOCTh U3Me-
HSTb AMDICKTPHUSCKHE CBOMCTBA C MOMOIIBIO MArHUTHOTO T10JIst Jutst citoucThix cTpykTyp Cu-Cr/BSTO/YIG/GGG.

INVESTIGATIONS OF THE MULTIFERROIC MULTILAYERED STRUCTURES
BASED ON FERRITE AND FERROELECTIRC FILMS

Semenov A.A.', Dedyk A.L!, Beliavskiy P.Y.!, Ustinov A.B.!, Nikitin A.A.', Mylnikov LL.!,
Ivanov M.S.2, Firsova N.Y.%, Fetisov L.Y.%, Kudriavtsev A.V.?

1 Saint Petersburg State Electrotechnical University “LETI”. Saint-Petersburg, Russia
(197376, Saint-Petersburg, ul. Professora Popova, 5), e-mail: semalexander@gmail.com
2 Moscow State Technical University of Radioengineering, Electronics and Automation, Moscow, Russia
(119454, Moscow, av. Vernadskogo, 78), e-mail: natfirsova@gmail.com

The paper describes the results of studies of the dielectric, magnetic and structural properties of the multiferroic
films. We have investigated two ways of forming multiferroic media —first of them based on multilayer film structures
containing ferroelectric and ferromagnetic films and the second by the introduction of the magnetic elements in
ferroelectric films in concentrations sufficient to cause magnetic properties. The most promising material for multilayer
ferrite-ferroelectric are ferroelectrics based on perovskite solid solutions in particular barium strontium titanate
BaxSr1-xTiO3 (BSTO), and ferrites of iron garnet Y3Fe5012 (YIG). This article has been shown experimentally that
the relationship between electric and magnetic subsystems (magnetoelectric effect) allows to modify the dielectric
properties by the magnetic field in layered structures Cu-Cr/BSTO/YIG/GGG.

K BOITPOCY O MATEMATHYECKOM OIIMCAHUHU ITOTEPH
B CTAJIM QJIEKTPOJABUI'ATEJIEU TIEPEMEHHOI'O TOKA

Cemsbikuna H.10.

OI'BOY BIIO «Ky36acckuii rocynapcTBeHHbINH TexHUYecknuil yHuBepcuteT uMeHu T. @. TopOaueBay.
(650000, r. KemepoBo, yi. Becennss, 1. 28), e-mail: siyu.eav@kuzstu.ru

B crarbe paccmaTpuBaeTcst BOIPOC MOJEIUPOBAHHS TTOTEPh B CTAIM JBUTATENs IEPEMEHHOTO TOKa C y4eTOM
JUHAMHYECKHX IIPOIIECCOB P paboTe PEryIupyeMoro 3JIeKTponpuBoa. IIpeioiker moaxox K OMMCAaHUIO JaHHBIX
MOTEPh, OCHOBAHHBIIN Ha OMPEIeIEHNN YaCTOThI IEPEMAarHHUMBAHUSI MAaTHUTONIPOBOAA, HCXOAS U3 M3MEHEHUS yIIo-
BOH CKOPOCTH BEKTOPA IOTOKOCLEIUICHUSI OTHOCUTEJIBHO YITIOBOM CKOPOCTH JBMXKEHUS Maraurtonposoja. Ilomyue-
HO MaTeMaTHYeCKOE OMMCAHUE MOIIHOCTH MOTEPh B CTAM, yYHTHIBAIOIIEE MTHOBEHHBIE 3HAUEHUS COCTABIISIOIINX
BEKTOpa HAIPSKEHUsL, HOABOAUMOrO K ABUraTelIo, a TAKXKe TeKyllee 3HaueHUe IEPEMEHHbBIX COCTOSIHUS ABUraTeIs.
IIpuBeneHsl pe3yabTaThl BHIYMCIUTEIBHBIX KCIIEPUMEHTOB, MOATBEPKIAIONINX KaueCTBEHHOE COOTBETCTBUE pe-
3yJBTaTOB MOJICIMPOBAHNUS M3BECTHBIM pe3ylbraraM (M3MYecKHX JKCIIepHMEeHTOB. [loydeHHOE MaTeMaTnieckoe
OTIMCAHUE MOXKET OBITh MOJIE3HO KAK B CHCTEMAaX SHEPrOONTUMAIBHOTO yNPABIECHUS SIEKTPONPUBOAOM, TaK U IPH
HACTPOMKe IapaMeTpoB YHPaBISIOMUX Ipeodpa3oBareneil, B YaCTHOCTH, IIPH BEIOOPE YacTOTHI KOMMYTAIHU TTOJTY-
MIPOBOHUKOBBIX KITIOUEH.
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ON THE MATHEMATICAL DESCRIPTION OF THE MAGNETIC LOSSES
IN VARIABLE SPEED ELECTRIC MOTOR

Semykina LY.

Federal State Budget Educational Institution of Higher Professional Education Kuzbass State Technical University
named after T. F. Gorbatchev. Address: 650000, Kemerovo, Vesennyaya st., 28, E-mail: siyu.eav @ kuzstu.ru

The article discusses the modeling of the magnetic losses of the AC motor with the dynamic processes during
operation of controlled electric drive. An approach to the description of these losses, based on determining the
frequency of magnetization reversal from the angular velocity of flux vector relative the angular velocity of magnetic
core. Received the mathematical description of the magnetic losses, takes into account instantaneous values of motor
supplied voltages, as well as state variables of the motor. Shows the results of computational experiments, confirming
the quality match of simulation results to the known results of physical experiments. The resulting mathematical
description may be useful both in energy efficient motor control systems and for adjusting the parameters of the electric
transducer, in particular, the choice of switching frequency.

CTPYKTYPA IIVIEHOK CBMIID ITOCJIE OBJIYYEHHUSA
YCKOPEHHBIMH TSAKEJBIMHA HOHAMMU

CenaroB @.C., Cenaropa C.U., I'opmenkoB M.B., Yepasinues B.B.
HauuonanbHblil uccnenoBarenbckuil Texnonorudeckuil yuusepeuter « MMCuCr», Mocksa, Jlenunckuii np-t, 4

MeTo10M TepMOTIPECCOBAHMS € IOCIIEIYIOIIMM 00Ty4deHneM HoHaMu Xe+26 ¢ sHeprueii 167 MaB 1 miotHoCThIO TToTo-
ka MOHOB 0T 5x107 10 1012 cM-2c¢-1 ronyveHs! IIeHKH Ha OCHOBE CBEPXBBICOKOMOJIEKY IsipHOTO noymaTiiiena (CBMIID) toin-
usoi 40 Mxwm. [Tomyyennsie 06pasis! nccienoBansl UK-Dypbe criekrpockorin. [1o nHbpakpacHBIM CrieKTpaM MOmIONIeHAsS
YCTaHABIMBAIIM CTENEHb OKHMCIICHHS TIOJIMMEPHON MaTpHILIbI 1ocie o0myueHnst. KoinyecTBeHHBIH aHaIN3 ObUT OCYIIECTBIICH
MyTeM pacyeTa BhICOTHI Iika 1240 cM-1 1 HOpMUpOBaHHEM Ha BHYTpeHHUH cTaHmapT. [lokazaHo, 9T0 HanMeHbIask IeCTPyK-
IWsI C MHJIEKCOM OKHclieHnst MeHee 1 HaGmonaercst y wieHok CBMIID, noaBeprayThix OOMy9YeHHIO TSHKEIBIMA HOHAMH C
TUIOTHOCTBIO TIOTOKA (5-7)%x107 cM-2 c-1. Hanbornee spko BBIpayKEHHOE OKUCIICHUE TIOJIMMEpa HaOMIOIAETCs TIPU TUIOTHOCTH
noroka 1012 cm-2c-1. Oxucnenne mieHok n3 CBMITD Moxer crioco0CTBOBATH IOTEPE HKCILTyaTalMOHHBIX KadecTB. C 1omMo-
IIBI0 CKAHUPYIOIIEH MIUKPOCKOITHH ITOKAa3aHO, YTO METO/] 00Ty YeHH s INICHOK TSDKEITBIMU HOHAMH € TUIOTHOCTBIO IOTOKa 10 109
cM-2c-1 ¢ nocnenyronum tpasieHreM pactBopoM 10M NaOH + 5% mace. KMnO4 B Teuenue 1 gaca npu remneparype 80 °C
TO3BOJISICT MOTy4YaTh TIOPBI CO cpeHIM pasMepoM 80 HM Oe3 3HAYNTETFHON OKHCITHTEIBHOM IeCTPYKIIHH.

STRUCTURE OF UHMWPE FILMS AFTER IRRADIATION WITH HEAVY IONS

Senatov E.S., Senatova S.I., Gorshenkov M.V., Cherdyntsev V.V.
National University of Science and Technology “MISIS”, 119049, Moscow, Leninsky prospect, 4

Ultrahigh molecular weight polyethylene (UHMWPE) films with a thickness of 40 microns were obtained by hot
pressing followed by irradiation with ions Xe+26 with 167 MeV energy and ion flux of 5x107 to 1012 cm-2s-1. The obtained
samples were investigated by FTIR spectroscopy. Oxidation of the polymer matrix after irradiation was studied by analysis of
infrared absorption spectra. Quantitative analysis was performed by calculating the peak height of 1240 cm-1 and normalized
to an internal standard. It is shown that the lowest oxidation index (less than 1) is observed in UHMWPE films irradiated with
heavy ions with a flux (5-7)x107 cm-2s-1. The most pronounced oxidation of the polymer occurs at a flux of 1012 cm-2s-1.
Oxidation of the UHMWPE film can lead to loss of performance. Scanning electron microscopy shows that the method of
irradiation of films with heavy ions with flux to 109 cm-2s-1 followed by etching 10M NaOH + 5 % wt KMnO4 for 1 hour at
a temperature of 80 °C allows to obtain an average pore size of 80 nm without significant oxidative degradation.

CTPYKTYPA IOPUCTBIX KOMIIO3NIIMOHHBIX MATEPUAJIOB
HA OCHOBE INOJINT UAPOKCUBYTUPATA J1JI5s1 TKAHEBOU NHKEHEPUH

CenaroB @.C., Yepasinues B.B., Cenatoa C.U.
HauunoHnanbHbli HccnenoBarenbckuil TexHonorndeckuii yuusepeuter « MUCuCr», Mocksa, Jlenunckuii np-t, 4

MeTo0M MEXaHNIECKOTO CMEIIEHHS U TEPMOIIPECCOBAHNSI TTOTyYEeHBI TOPHCTHIE KOMIIO3HIIHOHHBIE MaTepHalbl Ha
ocHoOBe Omopasnaraemoro nonuruapokcudytupara (I1I'b) u runpoxcnanarura (I'AIT), HamoTHEHHBIX AHTUMUKPOOHBIM
areHTOM — KOJUIOMIHBIM cepeOpoM. [lomydeHHbIe 00pa3ibl MaTepruaioB HCCIEI0BaHbBl METOIOM CKaHUPYIOIEH MUKpPO-
ckoruu 1 UK-Dypre cniexrpockonuu. [IpoBeneH aHanu3 u3aenuii 13 NOJy4eHHOTO KOMIIO3UTa MOC/IE UMIUIAHTAIUU B
OpraHu3M JIa0OpaTOpHBIX MbImIell B TedeHrne 30 CyTOK, MOKa3aHO M3MeHeHue cTpykTypsl [II'b mMarpumsl, cBs3aHHOE ©
Ouonectpykimen. PazpaboTaHHBII METOM MOTyYEeHHsT KOMIO3HTA IPUBOAUT K PABHOMEPHOMY PacHpENENeHUIO HAMTONHH-
TeJIst ¥ TIO3BOJISIET TTOJTydaTh MOPUCTHIE 00beMHBIEe 00pa3Iibl C BRICOKOIT 00beMHOI Tonei rop, 6oree 30%, mmpoKuM pac-
npeneneHueM pasmepa rmnop ot 10 Mxm 10 500 MKM ¢ pacripeaeneHHbIM M0 CTEHKaM U IOBEPXHOCTH OMOAKTHBHBIM HAIOJI-
HutesneM. [Ipr 9TOM OB SBISIOTCS OTKPBITBIME U CONPSDKEHBI MEXTy co00H CeThio KaHAIOB U ronoctelt. [Tokazano,
YTO MPOMHUTKA KOMIakTHpoBaHnHOro nopuctoro I1I'B/TAIT KoIoHIHBIM pacTBOPOM cepedpa MPUBOAUT PABHOMEPHOMY
pacmpeieNIeH IO 110 IIOBEPXHOCTH 00pasIia 1 Mo CTEHKaM OTKPBITBIX MOp 0e3 3HAUUTETEHOTO N3MEHEHHUSI TUCTIEPCHOCTH.
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STRUCTURE OF POROUS COMPOSITE MATERIALS BASED ON
POLYHYDROXYBUTYRATE FOR TISSUE ENGINEERING

Senatov E.S., Cherdyntsev V.V., Senatova S.I.
National University of Science and Technology “MISIS”, 119049, Moscow, Leninsky prospect, 4

Porous composite materials based on biodegradable polyhydroxybutyrate (PHB) and hydroxyapatite (HAP),
filled with anti-microbial agent, colloidal silver, were obtained by mechanical mixing and hot-pressing. The obtained
samples of the materials were studied by scanning electron microscopy and FTIR spectroscopy. The analysis of the
obtained composite products after implantation into the body of laboratory mice for 30 days shows the change in the
structure of PHB matrix associated with biodegradation. The method of obtaining a composite leads to a uniform
distribution of filler and allows to obtain porous bulk samples with high pore volume fraction of more than 30%, a wide
distribution of pore size from 10 microns to 500 microns distributed along the walls and surfaces of the bioactive filler.
In this case, the pores are open and conjugate with each other with network of channels and cavities. It is demonstrated
that impregnation of a porous compacted PHB / GAP with colloidal silver solution results in a uniform distribution of
it over the surface of the sample and the walls of the open pores without significantly changing of dispersion.

METOJMKA NPOEKTUPOBAHUS I'T/l HA OCHOBE AHAJIU3A TPEBOBAHUI
K YCJIOBHUSAM PABOTBI

Cenomkun H.C., 3pipsinoB A.B., Konmuprex A.B., Cyaranos P.®.

OI'BOY BIIO «VY humcknii rocyaapcTBEHHbIM aBUALIMOHHBII TEXHUUYECKUH YHUBEPCUTETY,
VYa, Poccus (450000, . Ya, yi. K. Mapkea, 12), e-mail: aviastar-ufa@mail.ru

I'maBHBIM BOIPOCOM MpH MPOEKTHPOBAHWMH JIETATENBHOTO ammapara, BHE 3aBUCHMOCTH OT €TO THINA M CTOSIINX
nepes HUM 3ajad, SIBJIIeTCsl HoA00p CHIIOBOM yCTaHOBKH. B maHHOI crarhe moka3aHa paboTa KOJUIEKTHBA aBTOPOB IO
(hopMHPOBAHHIO METOAUKH MPOEKTUPOBAHNUS U TOA00Pa CUIIOBBIX YCTAaHOBOK JUISI BHOBB Pa3padaThIBAEMBbIX JIETATEIbHBIX
anmaparoB (CaMOJICTOB, BepTOIeToB). MeToanKa OCHOBAaHA Ha aHAIN3€ MPEIBbLIYIIEro OIbITa IPOSKTHPOBAHMS, 3aKII0-
YEHHOTO B ()OPMHUPOBAHNH 0a3bl JAHHBIX [IAPAMETPOB JICTATEIIBHBIX AIIAPATOB U MX CHJIOBBIX YCTAHOBOK. PaspaboTaH-
Has B IIpoliecce ucciaenoBanus nporpamma i II9BM no3sossier aBTOMaTu3HpoOBaTh ATOT IPOLIECC U CYILIECTBEHHO CO-
KPaTUTh CPOKU M MOBBICUTH KaUECTBO MPOEKTUPOBAHMS CHIIOBBIX YCTAHOBOK M JIETAaTeNbHBIX amnmaparoB. IIpennaraemas
METOJIKA MOKET OBITH MCIIOIb30BaHa KaK JUIsl CO3IaHMUsI HOBBIX JIBUTATeNIeH, TaK M 11 HoA00pa CHIIOBBIX arperaroB 13
pa3paboranHbIX panee. Ha 0cHOBE mpeanoXeHHOH METOMKH CO3JaHa CUCTEMA TTOAIEPKKY IPUHATHUS PEIICHHUS.

GTE DESIGN METHODOLOGY ACCORDING TO THE DEMANDS
OF WORKING CONDITIONS

Senyushkin N.S., Zyryanov A.V., Kopirtekh A.V., Soultanov R.F.

FGBOU VPO “Ufa State Aviational Technology University”, Ufa, Russia (450000, Ufa, 112, K.Marks str.),
e-mail: aviastar-ufa@mail.ru

Main difficulty in aircraft design, despite its type and demand tasks, is the choice of engine unit. The given
article observes the work of joint authors concerning formation of design methodology and choice of engine unit
suitable for up-to-date aircrafts (airplanes, helicopters). The methodology is based on previous design experience
regarding formation of data-base with aircraft characteristics and their engine units. The elaborated PC program allows
to automate the procedure of engine units choice and increase the design quality for engines and aircrafts. Thus we offer
methodology that can be used both, for design new engine and tailoring engine units out of created before. Decision
making support system has been created on the basis of methodology.

METO/bI IOCTPOEHUSI COIUOCEMAHTHYECKUX CETEW 3HAHUI
Ceprees H.E., Heabix A.A.

OI'AOY BIIO «tOxHbIi GenepanbHblii yHUBEpCHTET», PocToB-Ha-/lony, Poccus
(347928, r. Taranpor, niep. Hexpacosckuii, 44), e-mail: nesergeev(@sfedu.ru

ABTOpBI IPOAHATM3UPOBAIIH UCIIONIB30BAHIE 3HAHNH B TAKUX, HA IEPBBII B3IIs1L, PA3IMUHBIX 00NACTSIX, KaK yHIpaBIeHHE
3HAHHUSMH TIPOMBIIIUICHHBIX KOPIIOPAIIHHA, B IIOMCKOBBIX CHCTEMaX M CUCTEMaX MOIICP KKK MPUHATHA pernennii. [TomyueHasie
Ppe3yIIbTaThl HATOJKHYIIM HAa HEOOXOIMMOCTh CO3AHHS €IMHOM MOJISIHN MPE/ICTABIICHHs 3HaHMI, 001Iet 11 Beex Tpex obia-
CTell. 3HaHWS B COBPEMEHHOM MHUPE COIMAILHBI — M B CMBICIIC PACTIPENICIICHHOCTH MEXK/Ty MHIUBUIAMHU, HAXOMISIIAMUCS B CO-
HHAJIbHBIX OTHOLICHUSAX, U B TOM CMBICJIC, YTO PEIIaTh COBPEMEHHBIC l'lpOGJ'leMbI B OTUX 06nacmx MOX>XHO TOJIBKO B COLIMAJIbHOM
B3aMMOICHCTBIU. B OCHOBE mperyiaraeMoil MOJIETI COIMOCEMAaHTHIECKOW CETH JIGKUT Tpadoruneprpadopas mapagurma ¢
TEM HOITYyUICHUEM, YTO MOl"yT CyIJ_leCTBOBaTb OTHOILICHHS HE TOJIBKO Me)K,Zly BEpLIMHAMU B BUJIE pe6ep, HO U OTHOLLICHUS pas-
JIMYHOTO THIIA MEXTY TPYTIIaMy BEPIINH, peOpaMu 1 BEpIIMHAMHI H MKy caMUMH pedpamu. Takoit moxon Hanbornee TO9HO
OTpaKaeT COLMAILHOCTB 3HaHU. [Ipearaemast Moyielb He HCKITIOYAeT BbIICNICHHUS B Heil IPOLeCCOB TpaHC(hopMaIK 3HAHHIT
UTSL YIIPABJICHHUSI 3HAHUSMHA W BOSMOYKHOCTEH TSI HHTEIUICKTYaIbHOTO HHIICKCHPOBAHYIS B TIOMCKOBBIX CHCTEMAX, a TAKXKE UC-
TOJIB30BaHMUS (PPEIMOB, MPOTYKIIMI U CEMAHTUYCCKUX CCTEH IS CHCTEM TMOUICPKKHU TIPUHSATHS PEIICHHHA.
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METHODS OF BUILDING SOCIOSEMANTIC KNOWLEDGE NETWORKS

Sergeev N.E., Tselykh A.A.

Southern Federal University, Rostov-on-Don, Russia (347928, Taganrog, 44, Nekrasovsky Street),
e-mail: nesergeev@sfedu.ru

Authors have analyzed the usage of knowledge in such at first glance different areas as knowledge management in
a corporate sector, as well as information retrieval systems and decision support systems. The obtained results revealed
the necessity to create shared model of knowledge representation that will be adequate for all the three knowledge
areas. In the contemporary world, knowledge is social in the sense of its distribution between human beings engaged in
social relations and in the sense of understanding that modern problems in these areas could be solved only be means
of social interaction. The suggested model of the socio-semantic network is based on a graph-hypergraph paradigm
with an assumption that there are relations not only between nodes in the form of edges, but also between groups of
nodes, edges and nodes as well as between edges themselves. This approach depicts more adequately social character
of knowledge. The suggested model does not exclude accentuation of transformation processes for knowledge
management and knowledge-based indexing in information retrieval systems as well as usage of frames, production
and semantic networks for decision support systems.

AJNEKTPOSKCTPAKIIMSA CBUHIA U3 CBUHIIOBO-®POC®OHATHOTI'O PACTBOPA

Ceprees B.A., Cepreesa 10.®., I'anismoBa H.P.
VYpanbckuii (penepaibHblii yHHBEpcUTET HMeHH riepBoro [Ipesunenrta Poccun b.H. Enbiuna, 1. ExarepunOypr

BemonHens! 1abopaTtopHbIe MCCIeI0BaHUS KaTOIHOTO MPOIecca MEKTPOIKCTPAKIMN CBHHIIA U3 (POCHOHATHOTO
JJIEKTPOJINTA HA CIIELMAIM3UPOBAHHOM 2JIEKTPOXUMUYECKON AYEHKe, MOAKIIOYEHHON K IIEPCOHAILHOMY KOMIIBIOTEPY C
MAKETOM IPUKJIAJHBIX IIPOrPaMM, IOIYYEHHOTO [I0CIE OYUCTKU PACTBOPOB OT BBIILEIAYMBAHUSA TOHKOW IBUIU MeJIeIlia-
BUJIBHOTO TIPOM3BOZICTBA. METOIOM CHATHS MOTEHIIMOIMHAMHYECKHX KPHBBIX OMpE/IeNeHa ONTHMAalbHas CKOPOCTh pa3-
BepTKH notermmana — 10 mB/c, ycranoBnens! ontumansHble kucaotHocTs — pH = 10, cocras — 40 r/am3 1 Temneparypa
anektponuta 25 °C. TemneparypHble 3aBUCHMOCTH 3JIEKTPOBOCCTAHOBIIEHHUsI CBUHIIA MO3BOJISIOT PACCUNTaTh SHEPTHIO
aKTHUBALUK [IPOLIECCA, BEIMYMHA KOTOPOU MOATBEPKAAECT TUIIOTE3y O IPHPOJE MOIPU3ALHHU, IPAKTHYECKU OJIHOCTBIO
KOHIICHTPALIMOHHOMU. J[JIsl pacCCMOTPEHHBIX KOHLIEHTPALUIA SHEPrysi aKTHBALMU HAXOJAUTCS B npeaesnax ot 9,3 kJ[x/monb
(qutst 40 T/mMm3) o 15,53 xJlx/Mons (st 1 1/aM3). DTo XapaKTepHO JUIs KOHIIEHTPAHOHHOI MONSPU3AIAH, IPIIeM SHep-
TUsl aKTHBALUK OT MOTEHIINANA HE 3aBUCHUT.

ELECTROWINNING OF LEAD FROM LEAD-PHOSPHONATE SOLUTON

Sergeev V.A., Sergeeva Y.F., Gallyamova N.R.
Ural federal university of a name of the first President of Russia B. N. Yeltsin

Laboratory studies of the cathodic process of lead electrowinning from fosfonate electrolyte at a special
electrochemical cell connected to a personal computer with a software package, obtained after purification of
solutions from the leaching of fine dust of copper production are performed. The method of take the potentiodynamic
curves defined by the sweep speed potential- 10 mV / s, the optimum pH- pH = 10, temperature of 25 ° C and
composition 40 g/dm3 of the electrolyte. The values of activation energy, confirming the nature of the concentration
polarization process are obtained.The temperature dependence of the electroreduction of lead can calculate the
activation energy process, the value of which confirms the hypothesis about the nature of polarization is almost
entirely concentration. For the considered concentrations of the activation energy is in the range from 9.3 kJ / mol
(for 40 g/dm3) to 15.53 kJ / mol (1 g/dm3). This is typical of the concentration polarization, and the activation
energy does not depend on the capacity.

MPOI'PAMMA PAITUOHAJIbBHOI'O KOMIIVIEKTOBAHUS CAJIKA
CJIs1b0B METOAUYECKOU HAI'PEBATEJIBHOU ITEYHN

Cepnoounues FO.I1., Kyxruk M.II., MakapoB A.M., Kyaguo K.®.

OI'BOY BIIO «Bonrorpanckuii rocyrapcTBEHHBIM TEXHUUECKUH yHUBEpcuTeT», Bonrorpaa, Poccus
(400005, r. Bonrorpan, mip. Jlennna, 28), e-mail: app@vstu.ru

O00CHOBaHA aKTyaJIbHOCTh Pa3padOTKU MPOrPaMMHOTO MPOIYKTA, MO3BOJISIONIETO yYeCTh TPEOOBAHNS PEKUMHBIX
KapT pa3iIMYHBIX IPYII HarpeBa METOJUYECKON HarpeBarelbHOW rmeun. Ha ocHoBe paHee pa3pabOTaHHOTO aaropuT™Ma
CO3/1aHa IIPOrpaMMa PAlIMOHAIBHOTO KOMIUIEKTOBAHHUS CAJ/IKH CIISIO0B C y4ETOM IPHHAICKHOCTH Ci1s10a K TpyIIe Harpe-
Ba. KomruiekroBanune cajku CoBMeIIeHO ¢ (habpukanyelt CisiO0B 1 COPTHPOBAHUEM OTOOPAHHEIX CIII00B 110 BEIOPAHHOMY
KpUTEpHIO. Pe3yinsraTtoM paboThl MPOrpaMMBl SBISETCS MepedeHb UICHTH(HUKAMOHHBIX HOMEPOB CI100B, OTCOPTHUPO-
BaHHBIH 110 OJTHOMY M3 TPEX KPUTEPHEB: CPEIHEMACCOBOH TeMITepaType Hocaja 3aroTOBOK, CPOUYHOCTH BBITTOJTHEHS 3a-
Ka3a WK MupuHe cis16a. B kauectBe cpespl pa3paboTku BeiOpaH mporpammubiii maker Delphi. [lepeuncienst GyHKIMH
nporpammsl. [IpuBenenHo nmogpobHoe onmcanue padoThl ¢ mporpamMMoit. PaspaboranHast mporpaMMa MOKET IPHMEHSTHCS
B nporiecce (abpukarmu cias00B U IIAHUPOBAHUS POIPAMMBbI IIPOKATKH Ha METAJUTYPTHYECKUX U MALIMHOCTPOUTEb-
HBIX NIPEIIPAITHSIX.
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PROGRAM OF RATIONAL BATCHING
OF A CONTINUOUS REHEATING FURNACE SLAB LOAD

Serdobintsev Y.P., Kukhtik M.P., Makarov A.M., Kuadio K.F.

Volgograd State Technical University, Volgograd, Russia (400005, Volgograd, Lenin avenue, 28), e-mail: app@vstu.ru

Relevance of the software product development which allows to consider requirements of parameter charts of different
heating groups for continuous reheating furnace has been founded. In terms of previously developed algorithm a program of rational
batching of a slab load taking into account belonging of slab to heating group has been created. Load batching has been combined
with slab fabrication and sorting of selected slabs by chosen criterion. The program work result is a list of slab identification numbers
which has been sorted by one of three criteria: bulk charging temperature of stocks, urgency of implementation of the order or
width of slab. The software package Delphi has been chosen as a development environment. The program functions have been
enumerated. Detailed description of work with the program has been provided. The developed program can be used in the course of
slab fabrication and planning of rolling chart at metallurgical and machine-building enterprises.

PAIMOHAJIBHOE NPUMEHEHHUE BYPOBbIX YCTAHOBOK KAK CITOCOBb
IOBBIINEHUSA D9@PEKTUBHOCTHU CTPOUTEJBCTBA HE®TSAHBIX CKBAKUH

Cepnoounues FO.IL.', llImenes B.A.2, Bunb B.T.!

1 ®I'BOY BIIO «Bonrorpaackuii rocynapcTBEHHbIH TEXHUUECKUH YHUBEpCUTET», Bonrorpan, Poccust
(400131, r. Bonrorpa, nip. JIenunna, 28), e-mail: app@vstu.ru
2 ®uman OO0 «JIYKOWJI-Uwxkuaupunry «BonrorpagHUITMmopuedTh», Bonrorpan, Poccus
(400078, . Bonrorpa, nip. Jlennna, 96), e-mail: VShmelev@lukoilvmn.ru

B pabore 3aTparuBaroTcst BOIIPOCHI BBIOOpa ONTHMAaJIbHON (DyHKIIMOHAIBHOW CTPYKTYphI OypOBBIX YCTAHOBOK,
HCTIOJIB3YyEeMBIX MIPU CTPOUTENBCTBE HEPTAHBIX CKBAXKMUH. OHIM U3 TNIaBHBIX IPHHLUIIOB BEIOOpa OypoBOro 000pyno-
BAHMS SIBJISICTCS] MUHIMHU3ALUS TIPOM3BOJCTBEHHBIX 3aTPaT U COKPAICHUE BPEMEHH LUKJIA CTPOUTEIHCTBA CKBAKHUH.
YcraHOBIEHHE B3aHMMOCBSI3H MEXKIY TOPHO-TEONOTMYECKHIMH YCIOBUSIMU OypeHHs: HE(TSIHBIX CKBAKHH U TEXHHUKO-
SKOHOMHYECKUMH HapaMeTpaMu OypOBBIX YCTAHOBOK HO3BOJISICT ONTHMH3HPOBATh X IPUMEHEHUE B COOTBETCTBUH C
KPHTEPHEM MUHUMH3ALMY MIPOU3BOACTBEHHBIX 3aTpart. C HCIONb30BaHNEM 0000IIIEHHOTO MOKA3aTeNs, yIUTHIBAIOIIETO
KOHCTPYKTHBHBIC ¥ TEXHOJIOTHYECKHE OCOOCHHOCTH CTPOUTENIBCTBA CKBA)KUH, YCTAHOBIICHA B3aUMOCBSI3b MEXKIY TH-
oM (11eHo#) OypoBOH YCTAaHOBKH M yAETbHBIMU MPUBEACHHBIMH 3aTPaTaMH HA CTPOUTENLCTBO CKBaKHH. [IpuMenss
KpUTepHH MHHHMHU3ALUK 3aTpar, BOZMOXKHO BBIOpATh THII OypOBOH yCTaHOBKHM, SKCILIyaTalysi KOTOpOH OyneT sKo-
HOMHYECKH 1[e71ec000pa3HOil sl CTPOUTEIbCTBA HEPTIHOW CKBOKHHBI C TAHHON KOHCTPYKTHBHO-TEXHOJIOTHUECKON
CIIOKHOCTBI0. [TomydeHHbIe pe3yIbTaThl MOTYT OBITH HCIIOIB30BaHbI HE(TEra30100bIBAIOIINMH TIPEATIPUSITHSIMU C I1e-
1610 3G (HEKTHBHOTO pacIpe/ieIeHUs CBOUX NMPOU3BOJCTBEHHBIX MOIHOCTEH B COOTBETCTBUH C IPOrPaMMOii OypeHusi.

RATIONAL USE OF DRILLING RIGS AS WAY OF EFFECTIVENESS INCREASE
FOR OIL WELLS CONSTRUCTION

Serdobintsev Y.P.!, Shmelev V.A.%, Bin B.T.!

1 Volgograd State Technical University, Volgograd, Russia (400131, Volgograd, Lenin avenue, 28),
e-mail: app@vstu.ru
2 Branch of OOO “LUKOIL-Engineering” “VolgogradNIPImorneft”, Volgograd, Russia
(400078, Volgograd, Lenin avenue, 96), e-mail: VShmelev@lukoilvmn.ru

The subjects of selection of optimal functional structure for drilling rigs used at the oil wells construction
have been touched upon in the paper. One of the main principles for drilling equipment selection is minimization
of production cost and reduction of wells construction time cycle. Determination of correlation between mining and
geological conditions of oil wells drilling and technical and economic parameters of drilling rigs has been allows to
optimize their use in accordance with minimization criterion of production cost. The correlation between type (cost) of
drilling rig and reduced cost per unit for wells construction has been determined with use of overall index considering
design and technological features of wells construction. Applying minimization criterion of cost, it is possible to
select type of drilling rig which exploitation will be economically feasible for oil well construction with given design-
technological complexity. The obtained results can be used by oil and gas extraction enterprises for the purpose of their
manufacturing facilities effective distribution in accordance with drilling program.

JUATHOCTHUKA COCTOSIHUS TPAHCl'[OPTHOﬁ HH®PACTPYKTYPbI
C UCITOJIb3OBAHUEM HEUPOHHBIX CETEHN

Cunopos A.B., MuxeeB C.B., Ocbmymun A.A.
OI'BOY BIIO «Camapckuii TocynapCTBEHHBIH adpOKOCMUIECKUi yHuBepcuTeT nmenn akaaemuka C.I1. Koponéra
(HaLMOHATIBHBIN UCCIIEIOBATENBLCKUI YHIBEpcUTeT)», Camapa, Poccust (443086, . Camapa, MockoBckoe 1iocce, 34),
e-mail: mikheevati@spc-its.ru
PaCCManI/IBaeTCﬂ TNPUMEHEHUE HCﬁpOHHbIX ceTeﬁ JUIA pEHICHUA 3a1a4 MOHUTOPUHIA, KOHTPOJIA U IMArHOCTUKU COCTO-

SIHUSL TPAHCTIOPTHOH MH(PACTPYKTYphI. BBISBICHBI OCHOBHBIC POOIEMbI HCCIIEIOBAHKS COCTOSHHS OOBEKTOB TPAHCIIOPTHON
MH(PACTPYKTYpbl K 000CHOBaHA HEOOXOAUMOCTb MHTEIIIEKTYaIM3alliH IIPOLIECCOB 00paOOTKH MH(POPMALIHH C TIPUBIICUYCHAEM
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METOJIOB MHTEIUICKTYaIbHOTO aHAIN3a JaHHbIX. J[1is vceneioBanust 0ObEKTOB TPAHCIIOPTHOW HHPPACTPYKTYPBI PACCMOTPEH
meton Fault Detection and Identification (FDI) u mokazaHsI crtocoObI €ro IPUMEHEHHST OTHOCHTEIBHO TIOCTABICHHOM 3a/1a4H.
TpousBesieH cpaBHUTEIBHBIN aHamu3 MeTona FDI ¢ MeTonoM HaMMEHBIMX KBaJpaToB. s peanu3aiiy alropuTMOB Jxa-
THOCTHKH COCTOSIHUSI TPAHCTIOPTHOM HH(PACTPYKTYPhI BRIOpaHa HEHPOHHAs caMOOpraHi3yrolasics ceth KoxoneHa. Jlokasana
3¢ (HEKTUBHOCTB HCTIONB30BaHks HEHPOHHOM ceTr KoXOHEeHa 1o CpaBHEHUIO ¢ METOZIOM HAMMEHBIIIHX KBAJPATOB 3a CUCT aBTO-
MAaTHYIECKOTrO Pa3OUeHNsI TMarHOCTUIECKOTO [IPOCTPAHCTBA TIPU3HAKOB COCTOSIHISI 00BEKTOB TPAHCIIOPTHON HH(DPACTPYKTYPBI
Ha ki1acc. Jloka3aHa BO3MOKHOCTb PEIICHHUS 31291 PA3IMIHBIMK apXUTCKTypaMH HEHPOHHBIX CETEH.

DIAGNOSIS OF THE TRANSPORT INFRASTRUCTURE USING NEURAL NETWORKS
Sidorov A.V., Mikheev S.V., Osmushin A.A.

1Samara State Aerospace University, Samara, Russia (Moscow Highway 34, Samara, Russia, 443086),
e-mail: mikheevati@spc-its.ru

Consider of neural networks for solving the tasks of monitoring, control and diagnostics of transport infrastructure.
The main problems of studying the state of transport infrastructure and the necessity of intellectualization of information
processing involving data mining techniques. To investigate the transport infrastructure presents a method of Fault
Detection and Identification (FDI), and shows how its application regarding the problem. A comparative analysis of FDI
method with the least squares method. For the implementation of algorithms for diagnosing the state of the transport
infrastructure of selected neural network Kohonen self-organizing . The efficacy of the use of Kohonen neural network
in comparison with the least squares method by automatically partitioning the diagnostic space features state of transport
infrastructure to the class. Proved the possibility of solving the problem of different architectures of neural networks.

MEXAHO-TEPMUYECKASI OGPABQTKA KOHTPYKIIMOHHO
HU3KOYINIEPOJUCTOU CTAJIA 091T2C

Cmupnos A.N.2, Mepues A.C.', ITanos /1.0.!, Cumonos FO.H.!

1®I'BOY BIIO «lIlepmckuii HaMOHAIBHBINA UCCIIEI0BATEIbCKUN TOINTEXHUYECKUH yHUBEpCUTET, [lepmb,
Poccus (614990, r. ITepmb, Komcomonbekmii mpoctekt, 29), e-mail: mto@pstu.ru
2 OI'BOY BIIO «HoBocnOUpCKHiA TOCY1apCTBEHHBIN TeXHUIECKUI yHUBEpcuTeT», HoBocnbupck, Poccust
(630073, r. HoBocubupck, npocnext Kapina Mapkcea, 20), e-mail: micros20t@mail.ru

B crarbe uccnenoBaiy 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI ¥ CBOHCTB KOHCTPYKIMOHHOW cramm 0912C
Ha pa3HBIX 3TaNax MEXaHO-TepMHUYecKoil 00padoTku. Ilepen xomoqHOl paananbHON KOBKOW TPYOHBIC 3arOTOBKHU U3 CTa-
mu 09I"2C noxBepranm npeaBapuTeIbHON 00paboTKe — TEPMHUYECKOMY YIydlIeHnIo. B paboTe ncrons3oBamm MeToms!
METaUIorpaIecKoro aHam3a, MPOCBEYNBAIOLIEH HMEKTPOHHOH MUKPOCKOMNH, TPOBOAMIIN UCHIBITAHUS HA OHOOCHOE
pactsixenue u ynapHyto BaskocTs KCU u KCT. Pesynbrarel ucciejoBaHuii okasauu, 4To IpU XOJIOAHON paguaibHON
KOBKE TPYOHBIX 3aTOTOBOK MPOHCXOUT AUCTIEPTUPOBAHNE FIEMEHTOB CTPYKTYPBI M CYyOCTPYKTYPBI HCCIIEIyeMOil cTamm
B pe3yibTare MporeccoB (parMeHTaruu cTpykTypsl. B Mukpoctpykrype cramm 0912C mocne xononnoit PK yuactkn
CTPYKTYypHO cBOOOIHOTO (heppuTa MEHEE SIBHO BBIPAKECHBI 32 CYET 00pa30BaHUS B HUX OOJBIIOTO YHCIIA TPAHUL] 3epeH/
cyO3epeH, 1Mo CPaBHEHHIO C UCXOIHBIM TEPMOYITyUIlIeHHBIM cocTostHueM. [Tocienedopmannonnsiii Harpes ctau 0912C
Ha 500°C 1 600°C BbI3bIBacT MPOTEKAHUE MPOLIECCOB PEKPHCTAIUTU3ALNH, MUKPOCTPYKTYpa IPU 3TOM CTAHOBUTCS MPaK-
THYECKH OJHOPOIHOM IO CEYEHHIO CTeHKH TPyOHOMU 3arotoBku. CpemHHmil pasmep cy03epHa a-(asbl IOCIe XOIOJHON
racTuaeckoi nedopmarn co crenensio 55% u omkura npu 500 °C B Teuenne 1 gaca cocrasimsieT 555 um. XonoaHas
uTacTH4ecKast Jieopmarysi MeTO0M paHabHOM KOBKH C YBEINUCHHEM CTEIEHH Je(OopMariy BBI3BIBACT POCT Xapak-
TepucTuk mpounoct 60,2 u 6B ucxoaHo TepMoyyUIeHHoH KoHcTpykuronHoi cramu 0912C Ha 50% u 30% cootBeT-
cTBeHHO. OTHOCHUTEIIBHOE YIIMHEHUE CHIKACTCS IPAKTUYECKU B 2 pa3a, XapaKTCPUCTHKU YIapHOH BA3KOCTU OCTAIOTCA
Ha JJOCTAaTOYHO BBICOKOM ypoBHe. [locienedopmannonHslii oTxuUr KOHCTpYKIHOHHON ctanu 0912C na 600°C npuBoauT
K MOJY4EHHIO XapaKTepucTUk Mexanunueckux cBorctB 60,2, 6B, KCU u KCT Ha ypoBHE HCXOIHO TEPMOYTyULIEHHOTO
COCTOSIHHS, @ XapaKTEPUCTUKU MIACTHIHOCTH 3HAYUTENBHO CHIDKAIOTCA — O Ha 42%, a y Ha 10%.

MECHANICAL AND HEAT TREATMENT OF THE STRUCTURAL LOW-CARBON STEEL 09G2S
Smirnov A.L% Pertsev A.S.!, Panov D.O.!, Simonov Y.N.!

Perm National Research Polytechnic University, Perm, Russia (614990, Perm, Komsomol avenue, 29),
e-mail: mto@pstu.ru
2 Novosibirsk State Technical University Novosibirsk, Russia (630073 , Novosibirsk, Karl Marx avenue, 20 ),
e-mail: micros20t@mail.ru

We investigated the laws of formation of the structure and properties of structural steel 09G2S at different stages
of mechanical and heat treatment. Round billets of steel 09G2S were subjected to pretreatment - toughening before
cold radial forging. We used methods of metallographic analysis, transmission electron microscopy, carried out tests
on the uniaxial tension and impact toughness KCU and the KCT. The results showed that the cold forging of round
billets causes dispersion the elements of the structure and subgrain structure of the investigated steel as a result of the
fragmentation structure by cold plastic deformation. The structurally free ferrite, which was observed in the structure
of the investigated steel after toughening, is practically absent in the structure of steel 09G2S. Heating the steel 09G2S
after deformation to 500 °C and 600 °C causes a behavior of recrystallization processes, and microstructure becomes
homogeneous in the wall section of round billets and there are no areas of excessive ferrite. The average size of
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subgrains of o- phase is 555 nm after cold plastic deformation with a deformation ratio of 55% and annealing at 500
°C. With increasing deformation ratio the cold plastic deformation by radial forging causes an increase in the strength
characteristics 60,2 and 6B of structural steel 09G2S after toughening by 50 % and 30 %, respectively. The elongation is
reduced by almost 2 times, impact toughness remains at a high level. After annealing of deformed structural steel 09G2S
at 600 °C the characteristics of the mechanical properties 60,2, 6B, KCU and the KCT are equal the characteristics of
the mechanical properties of structural steel 09G2S after toughening, and the ductility significantly reduces - & by 42%,
and y by 10%.

MOJEJIUPOBAHME PABOTHI JIBUTATEJIbHOI YCTAHOBKY KOCMHUYECKOI'O
AIIITAPATA TP HASEMHBIX UCIIBITAHUAX

Cunuuxkuii JI.E., Mypbirun A.B.

OTkpeITOC aKnnoHepHOe 00mecTBo «MH(MOPMAIIMOHHbIE CITyTHHKOBBIE CHCTEMbI IMEHH aKaIeMHKa
M.®. PemerneBa», Poccus, 662972, r. XKenesnoropck Kpacnosipckoro kpasi, yii. Jlenuna, 52

[Ipu poBeeHNH Ha3eMHBIX UCIIBITAHUIA HE BCETa YAAETCsl UCIIONB30BaTh pealibHbIe PHOOPHI, TaKHe KaK JIBUTa-
TenmbHas ycranoBka (JIY) kocmudeckoro anmapara (KA). Vcrnonb3oBanue peanbHoit 1Y sBisieTcs HelenecooOpasHbIM U
TIPUBOJUT K OOJBIINM MaTepHabHBIM 3aTparam. {ist pemenust otux mpoodiem B OAO «VH(popMamoHHBIE CITy THUKOBBIE
cucTeMbl HMeHd ak. M.®D. PemetHeBa» pa3paboTaH v U3roToeiacH uMutarop /1Y, BBIMOIHEHHBIN B BUIE PETICHHBIX KITFO-
Yeill. 3aMKHYTOE COCTOSIHME KITF0Ya COOTBETCTBYET BKIIOUCHHOMY /1Y, pasoMKHYTOE — BHIKIIFOYEHHOMY. JlaHHBII criocod
UMHUTALUH SBIISICTCS TPYOBIM, TaK KaK HE YUHTHIBAKOTCS 3aKOHBI HAPACTAHUS U CMaJa TATU MPH BKITFOUCHUU U BBIKITIOUC-
wun J1Y. JIns1 ycTpaHeHHs BRIIIENIEPEYHCIICHHBIX HETOCTATKOB aBTOPAMHU Pa0OTHI MPEATIOKEHO MOJICPHU3UPOBATh IMUTA-
Top JIY mocpencTBoM BKIIFOUCHUS B KOHTYP YIIpaBJICHUs porpaMMbl pacyera Tsard JIY. B ocHOBe paboThI mporpamMmal
3aJI0’KEHBI SKCIIEPUMEHTAJIBHBIC TaHHBIE 3MEHEHUs Tsru J{Y, momydeHHbIe MPU OTHEBBIX HCIIBITAHUSAX peanbHor JY
KA. Paspabotka komiuiekca umuranuu J[Y mo3sonmia UMUTHPOBaTh padoty /1Y ¢ y4eToM MpoMeKyTKOB HapacTaHUs
u cnaga Tard JIY B MOMEHTBI BKITFOYEHHS M OTKIIFOYCHHS KIIAlTAaHOB JIBUTATEIILHOW YCTAHOBKH, YTO 0OECTIeumio oomee
TOYHYIO UMHUTAIHIO JBrKeHus KA, paboTy KOMILIEKCa MOMYHATYPHOTO MOJICITHPOBAHUS MPU HA3EMHBIX HCIIBITAHHIX
CHCTEMBI OpHUEHTALNH U cTadbmm3anuu KA, a crienoBarenbHO, YIydIInIo Ka9ecTBO UcTbITanni KA.

MODELLING OF ACTIVITY OF THE PROPULSION SYSTEM
OF THE SPACE VEHICLE AT GROUND TESTS

Sinitskiy D.E., Murigin A.V.

The Joint-stock Company Academician M.F. Reshetnev «Information Satellite Systems» 52, Lenin Str.,
Zheleznogorsk, Krasnoyarsk region, 662972, Russia

At carrying out of ground tests not always it is possible to use real devices, such as a propulsion system (DU) the
space vehicle (space vehicle). Use real DU is inexpedient and leads to large material inputs. For the solution of these
problems in Open Society «Information satellite systems of a name M.F. Reshetnevay is developed and made simulator
DU executed in the form of relay keys. The closed condition of a key corresponds actuated DU, opened - switched off.
The given way of imitation is rough as laws of increase and thrust decay at actuation and cutoff DU are not considered.
For elimination of the lacks set forth above by authors of activity it is offered to modernise simulator DU, on engaging
means in a control loop of the program of calculation of thrust DU. At the heart of program activity the experimental
data of thrust variation DU received at firing tests real DU space vehicle are put. Working out of a complex of imitation
DU allowed to simulate activity DU, taking into account intervals of increase and decay of thrust DU in times of
engagement and switching-off of valves of a propulsion system that supplied more exact imitation of motion of space
vehicle, activity of a complex of semifull-scale modelling at ground tests an attitude control system and space vehicle
stabilisation and consequently improved quality of tests of space vehicle.

HENWPODKCHEPTHBINA AJITOPUTM MOCJEJOBATEJILHOTO OBHAPYKEHU S
N UCKIIOYEHUSA MOCTOPOHHUX BBIBPOCOB U3 CTATUCTHYECKOU
HHPOPMAIIMHU ITPU ITOCTPOEHUU HEMPOCETEBBIX
MATEMATHYECKHUX MOJEJIEN

Cuuyunasa 3.1.

Ilepmckuii rocyiapcTBeHHBIN T'yMaHUTapHO-TIeAarornyeckuii ynusepcuret, [lepms, Pocenst
(614990, r. [Tepmb, yn. Cubupckas, 24), e-mail: zurabs@bk.ru

O00011eH orbIT [ lepMCeKoit HayIHOH IIKOITBI ICKYCCTBEHHOTO MHTEILIEKTA: YKA3aHbI HEOOXOIMMBIC YCIIOBHS TS pa3paboTKu
aJICKBaTHO HelpoceTeBoid Mozeni. OHAM U3 9THX YCIIOBUIA SIBIISIETCS] OTCYTCTBHE B CTATHCTUYECCKON HH(OPMAIUK TIOCTOPOH-
HHX BBIOPOCOB — HAOIONEHHIA, HE YAOBIECTBOPSIONIMX 3aKOHOMEPHOCTSM, KOTOPHIM MOTYHHSICTCS MTOJABJISIONIEE OOBIIMHCTBO
TIPAMEPOB HOBEIEHYIS] HCCIIETYEeMOH ITPeAMETHON oOmacTy. [IprarHamu nosiBieHns IIOCTOPOHHUX BEIOPOCOB MOT'YT OBITH: HE J10-
CTaTOYHO YHCTO MPOBEICHHBIN SKCTIEPUMEHT, OLIMOKN M3MEPEHHH, COOM MPHOOPOB U 000PYIOBAHMS, HCKAKEHIS HH(POPMALIIH,
a TaKoKe BIMSHUE (DaKTOPOB, HE YUTEHHBIX P MOCTAHOBKE 3a1a4d. Myiest pe/yiaraeMoro ajroputMa 0OHapy»KeHHsT BRIOPOCOB
OCHOBaHa Ha TOM (haKTe, 4TO €CJIM BHIOPOCOB B 00YHAIOIEM MHOXKECTBE CPABHUTENIBHO HEMHOTO M €CIIM HEIPOHHAS CETh UMEET
CPaBHUTEIIEHO HEOOBIIIOE KOHYECTBO CHHANTUYECKHX BECOB, TO TIOCIIC IPUMEHEHVS IPOLEyPhI 00y4eHNsT HeHpOHHas CeTh Ha
TIPUMEpaX, SBISOLIMXCS BEIOPOCAMH, KaK IIPaBHIIO, TOKA3bIBAET 00Jee BRICOKYIO MOTPEIIHOCTH O0yUCHHS, YeM Ha IIpUMepax, He
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SIBJITIOIMXCS BBIOpOcamMu. B OTIiHme OT APYTruX M3BECTHBIX AITOPUTMOB OOHAPY KEHHS M HCKITIOYCHHSI BRIOPOCOB MpelaracMbIi
QITOPHUTM HPEIOoNaracT HHTEPAKTUBHOE yIaCTHE SKCIIEPTa, IENAIOIIETO 3aKTIOICHHE O TIPABOMEPHOCTH YIIAJICHHS! BBIIBIICHHOTO
BBIOPOCA, TIPUUEM Y/IaleHHE BEIOPOCOB MPON3BOUTCS Ha KKIIOH HTEPALH CTPOTO 110 OTHOMY.

NEURO-EXPERT ALGORITHM FOR EXCLUSION STATISTICAL FLUCTUATIONS
FOR DESIGN OF NEURAL NETWORKS

Sichinava Z.1.
Perm state humanitarian pedagogical university, Perm, Russia (614990, Perm, Sibirskaya St., 24), e-mail: zurabs@bk.ru

Summed up the experience of the Perm school of artificial intelligence are necessary conditions for the development of
adequate neural network model. One of these conditions is the lack of statistical information to unauthorized outliers - observations
that do not satisfy the laws that govern the behavior of the vast majority of the examples studied the subject area. The causes of
unauthorized outliers can be: not clean enough of the experiment, the measurement errors, failures of devices and equipment, noise
and the impact of factors that are not included in the statement of the problem. The idea of the proposed algorithm for detecting
outliers based on the fact that if the outliers in the training set are relatively few, and if the neural network has a relatively small
number of synaptic weights, then after the application of the procedure of training a neural network on the examples which are
outliers, generally, shows higher error learning than the examples that are not outliers. In contrast to other known algorithms for the
detection and exclusion of the outliers, the proposed algorithm involves interactive participation of the expert, making the opinion
on the legality of removing the detected outlier, and the removal of outliers in each iteration is strictly one.

OCOBEHHOCTH PACITAJA ITEPEOXJIA’KAEHHOTI'O AYCTEHUTA
B CTAJIA 10X9B2M®EBP B YCJIOBHUAX HEITPEPBIBHOI'O OXJUTAKAEHUSL

Cxopooorareix B.H.!, Illenxosa U.A.!, Kozios I1.A.!, Beauxos C.B.2, ’Kuaskos A.1O.?

1 THIL P® OAO HITO «ITHUMUTMAIILI», Mocksa, Poccust (115088, Mocksa, yi. [llapukonoiuimHuKoBekasi, 4),
e-mail: p.kozlov@cniitmash.ru
2 ®I'AOY BIIO «Yp®Y umenu nepporo [Ipesunenra Poccun b. H. Enbunnay, Ekarepun0ypr, Poccus
(620002, CeepaioBckas 061acTh, I. ExatepunOypr, yia. Mupa, 19), e-mail: structure lab@mail.ru

B pabote npuBeeHb! pe3ylibTaThl IOCTPOSHHST TEPMOKHHETHIECKOM JIarpaMMbl paciajia MepeoxIakeHHOTO ay-
crernta 1yt crand 10X9B2M®BP u noka3aHo BIHAHHE CKOPOCTEH OXJIXKICHHS Ha CTPYKTYpy cTanu. [Ipu moctpoeHun
TEPMOKHHETHUYECKOH JTarpaMMbl paciiajia MepeoxIakICHHOrO ayCTeHHTA HCIIOIb30BAMCH JaHHBIE TMIIaTOMETPHYECKO-
TO, MUKPOCTPYKTYPHOTO 1 MUKPOPEHTTEHOCIIEKTPAIFHOTO aHAIIH30B, A TAKXKe PE3yIIbTaThl H3MEPEHHSI MHKPOTBEPIOCTH.
DKCHepUMEHTAITLHO MTOKa3aHo, YTO MPU CKOPOCTSX OXJIaXeHHs Ooree 7,5 rpaji/MuH 00pa3yercs OHOPOAHAs CTPYKTypa
MapTEHCUTA 3aKAJIKU C TBEPAOCTHIO Ha ypoBHE 434-494 HV. I1pu Ooee MeIIeHHOM OXJIaXKICHUH B HHTEPBAJIE CKOPOCTEH
2,1...0,5 rpan/muH B cTanu GOPMHUPYETCS TeTEPOreHHas CTPYKTYpa, COCTOSIIAs U3 eppuTa, MepnuTa, OCHHUTA U MapTCH-
CHTA, TPU ATOM TBEPAOCTH CTAJIN CTPEMHUTENBHO Tanaet ¢ 446 no 182 HV. lns moxydadpukaros u3 cram 10X9B2MDEP
JIaHBI PEKOMEH/IALINH 10 BEIOOPY 3aKaJI04HOM cpefpl: B ceueHnsx 10 200 MM B KauecTBe 3aKaJIOYHON Cpe/Ibl — BO3IYX.

TRANSFORMATION BEHAVIOR OF MARTENSITIC STEEL 10KH9V2MFBR

Skorobogatykh V.N.!, Shenkova I.A.!, Kozlov P.A.!, Belikov S.V.%, Jilyakov A.Y.?

1 PJSC RPA “CNIITMASH”, Moscow Russia (115088, Moscow, Sharikopodshipnikovskaya st, 4)
e-mail: p.kozlov@cniitmash.ru
2 Ural Federal University named after First President of Russia B.N. Yeltsin, Ekaterinburg, Russia
(620002, Ekaterinburg, ul. Mira, 19), e-mail: structure lab@mail.ru

This paper shows the results of investigation of transformation behavior of steel 10Kh9V2MFBR. Continuous
cooling transformation diagram was drawn up for steel 10Kh9V2MFBR by dilatometric analysis, hardness and electron-
probe test and investigation of microstructure . Experimental results show that at cooling rates more than 7,5 deg/min
steel has a homogeneous structure of martensite with hardness about 434-494 HV. In case when the cooling rates in the
range of 2,1...0,5 deg/min steel has a heterogeneous structure consisting of ferrite, pearlite, bainite and martensite, the
hardness of steel falls to 182 HV. For semifinished products of steel l0Kh9V2MFBR the recommendation on selecting
the quenching medium was provided, in case of section up to 200 mm the air was recommended as quenchant.

KOMILIEKCHASI OLIEHKA HAJTEXKHOCTH
JIECO3ATOTOBUTEJIBHBIX MAIIIUH

Cxpoimaukos A.B.!, Kouapamosa E.B.!, Bypmucrposa O.H.%, SfIkosies K.A.!

1®T'BOY BIIO «Boponexckas rocymapcTBeHHas JiecOTeXHIUUECKast akaaemus», Boponex, Poccus (394087, 1.
Boponex, yin. Tumupssesa, 1. 8), e-mail: rivelenasoul@mail.ru
2 ®I'BOY BIIO «YXTHHCKHIA TOCYTapCTBEHHBIN TEXHIUECKUI YHUBEPCUTETY», YXTa, Poccus
(169300, Pecriyonmka Komu, 1. Yxra, ya. [lepBomaiickas, 1. 13)

C LEIBIO COBEPHICHCTBOBAHUA TEOPETUUCCKUX OCHOB TEXHUYECKOH OKCIUTyaTalluu MMPOBEACHBI UCCIIENOBAHUA

T10 BBISIBJICHHUIO BIMSHUS JOPOXKHBIX M TPAHCIIOPTHEIX (PAKTOPOB HA MOKa3arenn 3(G(HEeKTHBHOCTH TEXHHUECKOH IKC-
myarauuu apronoesno (TOA) ¢ uenpio pa3paboTK1 METOAUKH KOPPEKTUPOBKU HOpMaTHBOB TOA u kiaccuguka-
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IIUH YCIIOBHM 3KCIUTyaTalliy B 3aBUCHMOCTH OT JICHCTBUS BBINICyKa3aHHBIX (hakTopoB. Hu OiMH U3 CyIecTBYOIMX
1 TIPUHATHIX B HACTOSIIEe BpeMsI IOKa3aTeneil He CIIoCcOOeH pelInTh MepedrcIeHHbIe 3a1aun. B mpeacTaBieHHbIX
HCCIICIOBAaHUAX NPEIJIOKEH KOMIUJIEKCHBINM MOKa3zaTelb HaJEeKHOCTH, OTPAaXKArOIUil OLIEHOYHbIE IOKa3aTelld BCeX
CBOHMCTB MaIIMHBI (B CaMOM OOIIEM Cllydae JOJITOBEYHOCTh OE30TKa3HOCTh, PEMOHTONPHTOJHOCTh M COXpaHse-
MOCTb ), TOJY4YEHHBIX B OINHAKOBBIX YCIOBUIX pabOThl. DKOHOMHYECKHN (D PEKT OT BHEAPSHNUS PE3YIbTATOB HCCIIe-
JIOBaHMH 110 KOPPEKTHPOBAHUIO HOPMATUBOB TEXHUIECKOH IKCILTyaTaI[My aBTOMOOMIIEH B 3aBUCHMOCTH OT YCJIOBHH
9KCIUTyaTalluy JOCTUIaeTCs 32 CYET CHIDKCHUS 3aTpaT Ha TEXHUYECKOe 00CTy)KMBaHUE U TEKYIUI PEMOHT B Pe3yJIb-
TaTe MOBBIIICHHUS CPEHEB3BEIICHHOTO 3HAUCHHUS KOd(UIIeHTa KOPPEKTHPOBAHNS IEPHOTUIHOCTH TEXHIIECKOTO
00CITy)KMBaHHS U YMEHBIICHHS CPEAHEB3BEIICHHOTO 3HAYCHUS Kod(UIMeHTa KOPPEKTUPOBAHUS YISIBbHOI TpyI0-
€MKOCTH TEKYIIIETO PEMOHTA.

COMPREHENSIVE ASSESSMENT OF THE RELIABILITY
OF WOOD HARVESTING MACHINES

Skrypnikov A.V.!, Kondrashov E.V.!, Burmistrova O.N.%, Yakovlev K.A.!

1 Voronezh State Forestry Academy, Voronezh, Russia (394087, r. Voronezh, Timiryazeva str., 8),
e-mail: rivelenasoul@mail.ru
2 «Ukhta State Technical University», Ukhta, Russia (169300, The Republic of Komi, Ukhta, st. May Day, 13)

In order to improve the theoretical foundations of technical operation carried out research to identify the
impact of traffic and transport factors on the effectiveness of technical operation of trains (TOT) to develop
standards of TOT adjustment method and the classification of conditions depending on the action of the above
factors. None of the existing and the currently accepted indicators is able to solve these problems. In the present
study offered a comprehensive reliability index, which reflects the estimates of all the properties of the machine
(in the general durability of reliability, maintainability, and persistence), obtained under identical conditions. The
economic effect of implementing the results of studies on technical standards for correcting operation of vehicles,
depending on operating conditions is achieved by reducing costs for maintenance and repair due to higher average
values of the correction frequency of maintenance and reduction of the average values of the correction of the
specific complexity of maintenance.

AHAJIU3 TATOBO-AUHAMUYECKUX KAYECTB TPAKTOPOB
CkpoinnukoB A.B., Konapamosa E.B., CkBopuoa T.B., Tokapes /I.E., Jlo6anos 1O.B.

OI'BOY BIIO «Boponexcknii rocyTapCTBEeHHBIN arpapHblii yHUBEPCUTET UMEHH nMiieparopa [lerpa I»
(394087, r. Boponex, yn. MuuypuHa, a. 1)
OI'BOY BIIO «BopoHexckas rocy1apCTBEHHAs JIECOTEXHUYECKAs aKaJAeMUs»
(394613, r. Boponex, yn. Tumupsizesa, 8), rivelenasoul@mail.ru

B crarpe paccMoTpeHa oHA U3 BaXKHEHMINX MpoOIeM B MEXaHM3AIUHU CEIbCKOTO XO3SHCTBA — MOBBIMICHUE
9HEPrOHACKHINEHHOCTH TPAKTOPOB U 2P (YEKTHBHOCTH NX pabOThHI B CYIIECTBYIOIIMX M TEXHOJIOTHYECKHUX MPOIec-
cax. Pemenue 3Toit mpoOiaeMsl 6a3MpOBANTOCH HAa KOMIIEKCHBIX MCCIIEOBAHUAX C OIEHKOI TEeXHHKO-IKOHOMHUYE-
CKHX TIOKazaTelneil, pabounx peXMMOB, HaJE&KHOCTH M IKCIUTyaTAllMOHHON ((QEKTHBHOCTH PA3IMYHBIX MOJU-
(uKanmii TPaKTOPOB PaBHOW IHEPTOHACHINEHHOCTH. [IpH SKCHIepuMeHTe OIEHKY BIUSHHS MOIIHOCTH ABUTATEIS
Ha TPAHCIOPTHYIO MPOU3BOAUTEIBHOCTD MPON3BOIMIN Ha MOJUTOHE JJIs 00eCIeYeHns1 CTaOUIIBHOCTH YCIOBUN 1
METO/IMKH SKCIEPUMEHTA. ABTOPAMHU YCTAHOBIEHO, YTO MIPH PaBHBIX PEHCOBBIX HATPy3Kax 3arpy3ka TPAHCMHUCCHU
KPYTALIUM MOMEHTOM B LI€JIOM 3a peiic IPUMEPHO OJMHAKOBA; 3arpy3ka TPAaHCMUCCHUH Ha Iepejlayax y TPakTOpoB
TIOBBIIIEHHON YHEPTOHACHIIIEHHOCTH BO3PACTAET B COOTBETCTBUH CO CTETEHBIO ()OPCHPOBKH MX ABHTATENEH IO
KPYTALIEMY MOMEHTY.

ANALYSIS OF TRACTION AND DYNAMIC QUALITY TRACTORS

Skrypnikov A.V., Kondrashova E.V., Skvortcova T.V., Tokarev D.E., Lobanov Y.V.

Voronezh State Agrarian University after Emperor Peter the Great (394087, Voronezh, st. Michurina, 1)
Voronezh State Academy of Forestry Engineering and Technologies (394613, Voronezh, street Timirjazeva, 8)
rivelenasoul@mail.ru

The article describes one of the major problems in the mechanization of agriculture - increasing power
tractors and their efficiency in existing and processes. The solution to this problem based on complex studies with
the assessment of technical and economic parameters, operating modes, reliability and effectiveness of different
models of tractors equal energy saturation. In the experiment assessing the impact on the transport capacity of
the engine performance produced at the site to ensure the stability conditions and the experimental procedure.
The authors found that at equal loads voyage load torque transmission in general, the flight is about the same, the
transmission load on gear tractors increased energy saturation increases according to the degree of boosting their
engines, torque.
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ONTUMMU3AIIMOHHASA TEXHUKO-9KOHOMUYECKAA MOJEJIb PEAJIM3ALINNA
MMPUPOJOOXPAHHBIX MEPOIIPUATHUU

Cxpbinaukos A.B., Kongpamosa E.B.

OI'BOY BIIO «Boponexcknii rocyTapCTBEeHHBIN arpapHbIii YyHUBEPCUTET UMeHH nMmIieparopa [lerpa I»,
Boponex, Poccust (394087, Boponex, yn. MudypuHa, 1), e-mail: rivelenasoul@mail.ru

B crarbe ocyIiecTBIIeH MOKMCK Pe3epBOB, KOTOPBIE IIOMOTYT PEIIATE POOIeMy HHTEHCH(DHKAIIMHA aBTOMOOMIEHOTO TPAHC-
nopra. [Ipy perenyu 3a1a4u aBTopbl PyKOBOJICTBOBAIUCH SKOHOMUYECKHM KPUTEPHEM, YUHUTHIBAIOINM 3aTPAThl HA COOPYKEHHE
1 TIOCTIETyIOIIee COolepkaHie TPHPOOOXPAHHBIX MEPOTPISITHIA 1 3eMeltb. ONTHMI3AIIIO TIPEUIAraeTCs BHITOMHATH HA OCHOBE
Ppa3pabOTaHHON TEXHHKO-?KOHOMHYECKOH MOJIENM B IByX NMOCTAaHOBKAX: MUHMMU3AIWS 3aTPAT Ha BBIOIHEHNE TIPHPOIOOXPaH-
HBIX MEpOTIPUSITHI M Ha OTBOJ 3EMeNb TSI PE3ePBHO-TEXHOIOTNUIECKOH MOTOCKT; MAKCHMI3AIHS COMATBHO-O9KOHOMUIECKOTO
adexra oT poBeIeHNs TPUPOIOOXPAHHBIX MeponprsThid. [Tpn perienny 3a1a4 BBOISTCS CIEAYIOIIHE OrpaHUYCHHS: 3HAUCHHS
HCKOMBIX MEPEMEHHBIX JOJDKHEI OBITh HE HIDKE MUHMMATBHO HEOOXOMMMBIX M HE BBIIIIE MAKCHMAIBHO JIOMYCTHMBIX; IMIMPHHA
PEe3epBHO-TEXHOJIOTNYECKOH TOJIOCH! HE TPEBBIIIACT MPEIeTbHO-I0MYCTUMOH BEIIYHMHBI, BEIOPOCHI 3arPsI3HSIONIMX BEIECTB He
TIPEBBIIAIOT TPEETHHO-IOMYCTUMOI KOHIICHTPAIH Ha PACYETHOM YIAJICHIU OT aBTOMOOMIIBHOM JIOPOTH; BBIMOHSIOTCST KOH-
CTPYKTUBHO-TEXHOJIOTMYECKHE OTPaHUUEHNS], OIPEIEIIFOIIME B3aHMOCBS3b MEX/Ty HCKOMBIMHU TapaMeTpamu.

AN OPTIMIZATION MODEL OF TECHNICAL AND ECONOMIC IMPLEMENTATION
OF ENVIRONMENTAL ACTIVITIES

Skrypnikov A.V., Kondrashova E.V.

Voronezh State Agricultural University, Voronezh, Russia (394087, Voronezh, street Michurina, 1), e-mail:
rivelenasoul@mail.ru

The article presents the search for reserves that will help solve the problem of intensification of road transport. In
solving the problem the authors were guided by economic criteria, which takes into account the cost of the construction
and subsequent maintenance of environmental protection measures and land. Optimization is proposed to perform on the
basis of developed technical and economic model in two formulations: minimizing the cost of environmental activities and
land acquisition for reserve-band technology, maximizing social and economic benefits from the conduct environmental
activities. In solving problems enter the following restrictions: the values of the variables must be no lower than the
minimum required and no higher than the maximum allowable, the width of reserve-band technology does not exceed
maximum allowable value; emissions do not exceed the concentration limits on the current distance from the road;
performed structural and technological constraints that define the relationship between the required parameters.

K BOITPOCY UHTEHCU®UKAIIMU MTPOIIECCOB T'UTPOTEPMUYECKOIN OBPABOTKH
HATYPAJIBHBIX HOJIUMEPHBIX MATEPUAJIOB JIETKOU ITPOMBIINJIEHHOCTH

CmupsoB B.B., Jlapuna JI.B., YepynoBa U.B., Koaecuuk C.A., KnszeBa C.B., Credanosa E.b.,
Crenbkuna M.IIL., CaBun B.C., Cupora E.H., I'aay3o 10.A.

WuerutyT cepsl 00cayKkuBaHUs U IpeanpuHuMarenseTsa ((umuan) AT TY
(346500, PocroBckast o011, T. [1laxTer, yi. [lleBuenko, 147), e-mail: mail@sssu.ru

[MpemnoxxeHs! METOIBI MHTEHCH(HKAIMH IIPOIIECCOB THTPOTEPMUUYECKON 00pabOTKM Ul MpPHIAHKS MaTepHaiam
JIETKO! TPOMBIIIIEHHOCTH CBOMCTB (popMyeMocTH. JlaHHbIE Onepalny BBINOMHSAIOTCS TTepesi (POPMOBAHNEM, Pa3IHYHBIMU
criocobamm, OTHUM 3 KOTOPBIX SIBIISIETCS] COPOIMOHHBII CTIOco0 yBIaXkKHeHHs. MHTeHCH(HKAIHs BHEIITHETO MacCOOOMeHa
HpH JTAHHOM CHOC00e MOXKET OBITh OCYIIECTBIICHA 33 CYET MOBBIICHHST TEMIIEPATyPbI, BIAKHOCTH M CKOPOCTH JIBHXKCHHUSI
BITQYKHOTO BO3JLyXa, IPUMEHEHHSI COTIIOBOTO 00/yBa, TIPEIBAPHTEIHHOTO BAKYYMUPOBAHHS. 3a CUET MPHMEHEHHUST OCIIHIITHI-
PYIOILIETO peKKMMa, MeXaHU3Ma MepeHoca Bilark BHyTPH MaTepuaia 3a cuéT MPHUMEHEHHUsI BAaKyyMa MOXET ObITh OCYIIeCT-
BJICHA MHTEHCH(DUKAIMS BHYTPEHHETO MaccooOMeHa, Takum 00pazoM, 9ToObI HHTCHCH(HITPOBATH COPOIMOHHBIN CITIOCO0
YBIQXKHEHHs1, HEOOXOIMMO NMPHMEHEHNE BaKyyMa, a Taloke 3a cuéT yBenuueHus koddduuuenrta BuenHed muddysuu, Biu-
SIHAE KOTOPOTO Ha CKOPOCTH copOmuy Biary npuMepHo B 100 pa3 Oosbire BenmauHb! Kodhdunrenta BHyTperHei muddy-
3ud. Jpyrum crocoGoM sIBJIsieTCs KOHTAKTHBIN (TepMoan((y3MOHHBI) CIOCO0 yBIaKHEHHUS, OTIMYAIOIIHICS OT APYTUX
CII0co00B CIIOCOOOM JBMKEHNSI BIIATY TTOJT ISHCTBHUEM TEMITEPATYPHOTO TPAIeHTa 3a CUET BeeX TPEX BUJOB TEPMOBIIAro-
npoofHocTu. Ha ocHoe ananmza HauOosnee 3h(EKTUBHBIM U3 CYIIECTBYIOIIMX CHOCOOOB THIPOTEPMUUECKOH 00padoTKH
JUISL IpAZIaHst 0OOyBHBIM MaTepHanaM CBOIMCTB ()OPMYEMOCTH, ¢ TOUKH 3PEHHST HHTEHCH(HKAIINH IIpoIiecca U BIMSHIS Ha
(H3UKO-MeXaHUYeCKHE CBOMCTBA KOXKH, TPHMEHEHHE BaKyyMa M03BOJISIET H3MEHHUTh MEXaHH3M MepeHoca Blark BHyTPH Ma-
Tepuana ¢ 1udpy3noHHOro Ha 3 (y3HOHHBIH, CKOPOCTH KOTOPOTO 3HAYUTEIHHO MIPEBOCXOAUT CKOPOCTH AN((Dy3HOHHOTO.

TO THE QUESTION OF THE INTENSIFICATION OF PROCESSES OF HYDROTHERMAL
TREATMENT OF NATURAL POLYMERIC MATERIALS OF LIGHT INDUSTRY

Smirnov V.V,, Larina L.V., Cherunova L.V., Kolesnis S.A., Knyazeva S.V., Stefanova E.B.,
Stenkina M.P., Savin V.S, Sirota H.N., Galuzo J.A.

Institute of the service sector and entrepreneurship (branch) DSTU
(346500, Rostov reg., Shakhty, Shevchenko Str., 147), e-mail: mail@sssu.ru

Methods of an intensification of processes of hydrothermal treatment for giving to materials of light industry of properties
of molding capacity are offered. These operations are carried out before formation, the various ways one of which is the
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sorption way of moistening. The intensification of an external mass exchange at this way can be carried out at the expense of
temperature increase, humidity and the speed of movement of damp air, application nozzle o6ayBa, preliminary pumping out.
At the expense of application of an oscillating mode, the mechanism of transfer of moisture in a material at the expense of
application of vacuum the intensification of an internal mass exchange can be carried out So that to intensify a sorption way
of moistening vacuum application, and as at the expense of increase in coefficient of the external diffusion, which influence
on the speed of sorption of moisture approximately in 100 times more sizes of coefficient of internal diffusion is necessary.
In a different way is the contact (thermal diffusion) way of moistening different from other ways way of movement of
moisture under the influence of a temperature gradient at the expense of all three types of thermomoisture pro-water content.
On the basis of the analysis the most effective, from existing ways of hydrothermal treatment for giving to shoe materials of
properties of molding capacity - from the point of view of an intensification of process and influence on physico-mechanical
properties of skin, application of vacuum allows to change the mechanism of transfer of moisture in a material with diffusive
on effusions which speed considerably surpasses the speed of the diffusive.

METOJMKA MPOBEJAEHMS BXOJTHOI'O KOHTPOJISI KAYECTBA 3AITACHBIX YACTEM
HA IPEANTPUATUAX CUCTEMbBI ABTOTEXOBCJIYKUBAHUA

CMmupHoB A.A., lenucos U.B.

OI'BOY BIIO «Brnagumupckuil rocyaapcTBEHHbIH yHUBEpCUTET UM. Alekcanapa I puropbeBuua
u Hukonas ['puropsesuya CrosneroBbix», Biagumup, Poccust (600000, r. Bnagumup, yi. [opekoro, 87),
e-mail: denisoviv@mail.ru, AlexiFoX@yandex.ru

B nHacTosmeii cratbe paccmarpuBaeTcs mpobiieMa KagecTBa aBTOMOOHIIBHBIX KOMITOHEHTOB OTE€UECTBEHHOTO TPO-
n3BOJICTBA. B pe3ynbrare mpoBeIcHHOro 0030pa HAYYHBIX MyOIHKAIUi YCTaHOBJICHO, YTO BO BiiaguMupckoii odnactu
110 40% >xano0 kareHToB Ha KadecTBO TO M peMOHTa aBTOMOOWIICH CBS3aHBI ¢ HU3KHM KaueCTBOM 3allacHBIX yacTeil. B
CBSI3U C 3TUM, Ha OCHOBE HopMaTuBHOTO okymMeHTa [OCT 24297-87, npeuiaraercst METOIMKa TIPOBEIEHUS] BXOAHOTO
KOHTPOJISI Ka4eCTBa 3aMacHBIX YacTeil Ha MPENPHITHSX aBTOMOOMIBHOTO CEpBHCA, BKIFOYAIONIAS B CeOsl aITOPUTM
KOHTPOJIsI KOMIUTEKTYIOIUX. [Ipu 3ToM 0c000€¢ BHUMaHHUE JTOJKHO OBITH YAETICHO KOHTPOJIIO 3allacHbIX YacTei, ycTa-
HABJIMBACMBIX B CHCTEMaX, BIHSIONINX Ha O€30IMaCHOCTh BHKCHHS aBTOTPAHCIIOPTHBIX CPENCTB. BHempeHne yka3aH-
HBIX MEPOTPHUSITUI TO3BOJHUT HE TOJBKO MPEAOTBPATUTD MOMATaHUE HEKAUYCCTBEHHBIX KOMIIOHEHTOB K MOTPEOUTEITIO,
HO U OyZIeT CIIocoOCTBOBATh BHITOMHEHUIO 0a30BBIX MPUHIIMIIOB MEHEPKMEHTa KadecTBa: «OpueHTaIus Ha IoTpedu-
Tens» U «Bepudukanus 3aKyIeHHOW TPOAYKIHI).

METHOD OF INPUT CONTROL OF SPARE PARTS FOR ENTERPRISE SYSTEMS
AUTO REPAIR SHOPS

Smirnov A.A., Denisov L.V.

Vladimir State University named after Alexander and Nikolay Stoletovs, Vladimir, Russia
(600000. Vladimir, Gorky street, 87), e-mail: denisoviv@mail.ru, AlexiFoX@yandex.ru

This paper addresses the problem of quality automotive components produced domestically. A review of scientific
publications found that in the Vladimir region to 40% of customer complaints on the quality of maintenance and repair
vehicles associated with low quality spare parts. In this regard, on the basis of regulations of GOST 24297-87, proposed
methodology for input quality control of spare parts for auto service stations, which includes the ability to control
parts. In this case, special attention should be paid to control parts installed in the systems that affect the safety of the
vehicle. Implementation of these measures will not only prevent poor-quality components to the consumer, but also will
contribute to the basic principles of quality management, “Customer Focus” and “Verification of purchased product”.

BJIIUSAHUE PEI'YJIMPOBKU TPUBOJA HA PABOTY PEI'YJIATOPA TOPMO3HbBIX CHJI
Cmupnos /I.H., Kupuaaos A.I., Hy:xxauu P.B.

OI'BOY «Bnagumupckuii [ocynapcTBeHHBIH yHUBEpCUTET UMEHU Anlekcanapa I'puropresuda
u Huxomnas ['puropseBuda CronetoBeix», Bnagmvup, Poccus (600000, . Bramgumup, yiu. ['opekoro, 1. 87),
e-mail: SDN87@inbox.ru

B npezcraBieHHOl cTaThe paccMaTpUBACTCS BIMSHHAE PETYJIMPOBKH IIPHBOAA HA PadOTy PeryisiTopa TOPMO3HBIX
cun (BA3-2108-351205211) nepennenpuBogubix aBromoOmneit BA3. IIpaBuiabHO OTperyaupoOBaHHBIA 3aBOJOM-U3TO-
TOBUTEJIEM IIPUBOJI B IIPOLIECCE IKCILTyaTalliK II0jBepraeTcs BHOPAMOHHBIM Harpy3KaM, IPHBOASAIINM K H3MEHEHHIO
TOYKH KpeIuIeHHs puBoza. [t uccienoBaHust ObUIH B3STHI PETYIISTOP TOPMO3HBIX CHJI M €T0 MEXaHHUYECKHIl IPHBOJ,
He uMerolye HapaboTkyu. Ha cTeHie cHUMaCh BBIXOHBIE ITapaMeTphl — AaBICHUE TOPMO3HOM JKHIKOCTH, CO3/1aBa-
€MO€ Ha BBIXOJHBIX OTBEPCTHUSX PEryJsATOpa TOPMO3HBIX CHII, IIPH Pa3HBIX MOJOKCHUAX TOUYKH KPEIUICHUS IPHUBOJA
1 JIByX PeXUMaxX Harpy3Kd, IMUTHPYIOIINE CHApsDKEHHBIN M ITOIHBIN Bec aBToMoOmMIst. Ha ocHOBaHMHM MOITydeHHBIX
JIAHHBIX OBLIN OCTPOEHBI Pab0Yne XapaKTEPUCTUKU PEryIsiTopa TOpMO3HBIX ciil. [To pesyibraraM aHasik3a ObLIu cae-
JIaHBI BBIBOJIBI O BIIMSIHUM IOJIOKCHNUS TOUYKU KPEIICHHS IPUBOJIA PEry/IsTOpa TOPMO3HBIX CHIJI Ha €ro paboTocrnocoo-
HOCTb. J[JIsl TONTBEPIKICHHS TIOTyYCHHBIX JIa0OPATOPHBIX TAHHBIX OBUIH HCCIICI0BAHBI MEXAaHUYECKUE IIPUBOJIBI PETy-
JSITOpa TOPMO3HBIX CHJI OKCILTyaTHpyeMbIX aBTromoomieit BA3. I1py anann3e noaydeHHBIX JaHHBIX ObLIa OIpejiesieHa
npe/ieNnbHas HapaboTKa JIEMEHTOB KPEIUICHHUSI MEXaHHMYECKOTro MPUBOJA PEryIIsITOpa TOPMO3HBIX CHJI, HA OCHOBAHUU
KOTOPO# c(hOpPMYITPOBAHBI PEKOMEHAAIMH 110 TEXHHYECKOMY BO3JCHCTBHUIO IPH 0OCITYKHBAHHH.
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INFLUENCE OF ADJUSTMENT OF THE DRIVE ON OPERATION OF THE REGULATOR
OF BRAKE FORCES

Smirnov D.N., Kirillov A.G., Nuzhdin R.V.

Vladimir State University of a Name of Alexander Grigoryevich and Nikolay GrigoryevichStoletovykh,
Vladimir, Russia (600000, Vladimir, Gorky Street), e-mail:SDN87@inbox.ru

In presented article influence of adjustment of the drive on operation of the regulator of brake forces (VAZ-
2108-351205211) of front-wheel cars VAZ is considered. Drive correctly adjusted by manufacturer, in use is exposed
to the vibration loadings leading to change of a point of fastening of the drive. For research the regulator of brake
forces and its mechanical drive which don’t have practices were taken. At the stand output parameters — pressure of
brake fluid created on exhaust outlets of the regulator of brake forces were removed, at different provisions of a point
of fastening of the drive and two modes the loadings imitating the equipped and full weight of the car. On the basis
of the obtained data performance data of the regulator of brake forces were constructed. By results of the analysis
conclusions were drawn on influence of provision of a point of fastening of the drive of the regulator of brake forces
on its working capacity. For confirmation of the obtained laboratory data, mechanical drives of the regulator of brake
forces of operated cars VAZ were investigated. In the analysis of the obtained data the limit operating time of elements
of fastening of the mechanical drive of the regulator of brake forces on the basis of which recommendations about
technical influence at service are formulated was defined.

HNCCIEJOBAHUE N3HOCA JIEMEHTOB KOHCTPYKIIMM PETI'YJISAITOPA
TOPMO3HBIX CIJI

Cmupnos JI.H.

OI'BOY «BnagmMmupckuit Tocy1apcTBEHHBIH YHHBEPCUTET UMEHU AJlekcaHapa [ puropreBud
u Hukonas [puropseBnya CronetoBeix», Biagumup, Poccus (600000, r. Biagumup, yin. Topskoro, . 87),
e-mail: SDN87@inbox.ru

B mpezicTaBieHHOM cTaThe PacCMAaTPUBAIOTCS HIEMEHTbI KOHCTPYKIHH PEryJIsiTOPOB TOPMO3HBIX CHJI TICPEHENPHU-
BOZHBIX aBTOMOOWIEH BA3, mojseprarompecs U3HOCY B TIpoliecce IKCILTyaTaluy. B paMkax mccienoBaHnst ObUTH B3SITHI
TpH 00pa3Lia peryisTopa TOPMO3HBIX CHII C Pa3HBIM CPOKOM SKCIUTyaTaliu. TeXHHYECKOe COCTOSIHUE KaXKI0T0 U3 HUX OBLIO
OIpE/IeIICHO TI0 BXOIHOMY H BHIXOJHOMY JaBJICHUIO TOPMO3HOI )KUKOCTH Ha yueOHO-MCCIIeIoBaTeIbekoM cTeHe. Ha oc-
HOBaHMH 00PAa0OTKM YKMCIIOBBIX 3HAYCHUH JABJICHUH ObUIM MOCTPOCHBI CTATHYECKHUE PETYJIATOPHBIC XapaKTEPUCTHKM IS
Ka’KJIOTO MCIIPaBHOrO 00pasiia MpH JIBYX PEKUMax Harpy3KH, COOTBETCTBYIOIINE CTATHYECKOMY H IOJTHOMY BECy aBTOMO-
oms. [ocne vero kaxaplii oOpaser; ObUT pa3o0paH Ha OTAEIbHBIC HIEMEHTHL. Y Ka)KI0r0 IEMEHTa KOHCTPYKIMU H3MEps-
JIMCh OCHOBHBIE T€OMETPHUCCKUE Pa3Mephl, YUCIIOBbIC 3HAYCHHUSI KOTOPHIX CBEJICHBI B TAOMHIBL. [Ipe/icTaBieHb! YiciIoBbIe
3HAYEHUs IEMEHTOB, TO/IBEP/KEHHBIX M3HOCY. Ha OCHOBaHMM CTaTHYECKHMX PErYJISTOPHBIX XapaKTEPUCTUK U JIEMEHTOB
KOHCTPYKIIUH PETyJISITOPOB TOPMO3HBIX CHJI, ITOJ[BEPIKEHHBIX MEXaHHYECKOMY U3HOCY, ObLIN CJICIAHBI BBIBOZIBL.

RESEARCH OF WEAR OF ELEMENTS OF THE DESIGN OF THE REGULATOR
OF BRAKE FORCES

Smirnov D.N.

Vladimir State University of a Name of Alexander Grigoryevich and Nikolay Grigoryevich Stoletovykh,
Vladimir, Russia (600000, Vladimir, Gorky Street), e-mail: SDN87@inbox.ru

In presented article elements of a design of regulators of brake forces of front-wheel cars VAZ, exposed to wear
in use are considered. Within research three samples of the regulator of brake forces with different term of operation
were taken. The technical condition of each of them was determined by the entrance and output pressure of brake
fluid at the educational and research stand. On the basis of processing of numerical values of pressure static regulatory
characteristics for each serviceable sample were constructed at two modes the loadings corresponding to static and full
weight of the car. Then, each sample was sorted on separate elements. At each element of a design the main geometrical
sizes which numerical values are tabulated were measured. Numerical values of elements subject to wear are presented.
On the basis of static regulatory characteristics and elements of a design of regulators of the brake forces subject to
mechanical wear conclusions were drawn.

O BHEJIPEHUUN CTAHAAPTA ISO/TS 16949:2009
CMmupHOB A.A.

OI'bOY «BnaauMupckuii rocyIapcTBEHHbIN YHUBEpCUTeT uM. Anekcanzpa I puropsesuua n Huxonas I'puropseBruya
CroseroBbix», Bagnmup, Poceust (600000, . Biaaumup, yir. Topekoro, 87), e-mail: AlexiFoX@yandex.ru

[IpoBeneH craTUCTHYECKUIT aHANIN3 BHEPEHUS] CUCTEM MEHE/DKMEHTA KaueCTBa, OCHOBAHHBIX Ha TPEOOBAHUSIX
crargapra ISO/TS 16949:2009, Ha npennpusSTHSX, pacIOIOKEHHBIX Kak Ha TeppuTopun Poccuiickoit dexepanum, Tak
U 3a ee npenenaMu. B xoze nccienoBanys ObLIM BBISIBICHBI ONPe/IeICHHbBIC IPEUMYIIECTBa, KOTOPHIC BIeUeT BHEAPEe-
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Hre CMK Ha oCHOBe BBIIICYKa3aHHOTO JOKYMEHTA, @ IMEHHO: IPOCTOTa U ruokocTh npumenenust ISO/TS16949:2009,
YMEHBIICHNAE KOJIUYECTBA OTXOA0B U MUHUMHU3ALMS Ae(EKTOB, JIUICH3US HAa TOPIOBBIC ONEPALUH, TOAICPKAHUE XO-
polLeli penyTalyy TOProBoii Mapku, COKpaIleHHue pacxo0B Oarogapsi OTCYTCTBUIO HEOOXOAUMOCTH JyOIHpOBAHHS.
YCTaHOBIICHO, YTO € KaXKIBIM TOJIOM KOJIMYECTBO BBIIAHHBIX CEPTU(HKATOB yBeNUuMBaeTCs. [IpHBeicHa pernoHaIbHas
JIOJISL pactipeieiCHus] cepTU(UKATOB, B Pe3y/IbTaTe aHaan3a KOTOPOM BHIHO, 4TO cTpaHbl Boctounoit Asun u Tuxoro
OKeaHa SIBISOTCS JINUPYIOIIMMH 110 KOJIMYECTBY CepTH(HHUIMPOBAHHBIX KOMITAaHUH.

ABOUT THE INTRODUCTION OF A STANDARD ISO/TS 16949:2009
Smirnov A.A.

Vladimir State University named after Alexander and Nikolay Stoletovs, Vladimir, Russia
(600000. Vladimir, Gorky street, 87), e-mail: AlexiFoX@yandex.ru

A statistical analysis of the implementation of quality management systems based on the requirements of the
standard ISO/TS 16949:2009, at facilities located on the territory of the Russian Federation and abroad. The study revealed
some advantages that entails implementation of quality management system based on the above document, namely, the
simplicity and flexibility of ISO/TS16949:2009, the reduction of waste and minimization of defects, a license to trade,
maintaining the good reputation of the brand, reduce costs by eliminating the need for duplication. Found that each year
the number of certificates issued increases. Shows the distribution of the regional share certificates, the analysis of which
shows that the countries of East Asia and the Pacific are the leader in the number of certified companies.

MATEMATHYECKAS MOJAEJIb CMEIINBAHUS CBIITYUYUX MATEPHUAJIOB
B JIOITACTHBIX CMECHUTEJIAX

Cmouun J1.0., Iémun O.B., [lepunn B.®.

OI'BOY BIIO «Tamb0oBCKHii TOCYIapCTBEHHBIN TeXHHYECKUH yHUBepcuTeT», TaMOoB, Poccnst
(392000, r. Tam6o0B, yn. CoBerckas, 106), e-mail: ds_tmb@mail.ru

OCHOBBIBASICh Ha UCCIIEIOBAHMSIX IBIKEHHUS CHITyYHNX MaTeprasIoB B araparax ¢ JIOHAaCTHBIMU PaOOYNMU OpraHaMH,
TIPEJUIOKEHA MATEMATHYECKasi MOZIEIIb CMEILIMBAHKS ChIITy4YNX MATePHaJIOB B JIOMACTHBIX CMECUTEJISIX, TOCTPOCHHASI Ha OC-
HOBe TeopuH Iiereid Mapkosa. B pabote aBrnKkeHHe YacTHIL CHIITy4ero Mareprasia pacCMaTrpHBaeTCst B TPEX HaIPaBIICHUSX:
0CEBOM (MEXIY psifaMH pabounX OpraHoB), paJHAILHOM (B Mpeaeiax psAIoB padOYMX OPraHOB) M OKPYXKHOM (TI0 3aMKHY-
TOMY KOHTYpY). OCHOBBIBAsICh Ha CXeMe IIepEMEIICHHs YaCTHI] MaTepyaia, pe/yIoXkeHa cXeMa pa3OueHNsI CMECUTEeIIEHON
KaMephl C yCIIOBHEM paBeHCTBA 00bEMOB siueek. [TokazaHbl B 00LIEM BH/IE MATPHULIBI IEPEXOAHBIX BEPOSTHOCTEH U ONUCaH
crioco0 MIeHTH(HKAIMY BEPOSITHOCTH IEPEX0/ia YaCTHUIL KITIOYEBOIO KOMIIOHEHTA B OCEBOM, PaJHaIbLHOM, OKPY)KHOM Ha-
TIPABJICHHSX, A TAKIKE IIPE/ICTaBICHbl 0COOCHHOCTH COCTOSIHUSI CUCTEMBI B CITy4ae IBYXBaJbHOIO JIONACTHOTO CMECHTEII.

MATHEMATICAL MODEL MIXING BULK MATERIALS IN THE PADDLE MIXERS
Smolin D.O., Dyomin O.V., Pershin V.F.

Tambov State Technical University, Tambov, Russia (392000, Tambov, street Sovetskaya, 106),
e-mail: ds_tmb@mail.ru

Based on studies of the movement of bulk materials in devices with paddle working bodies are proposed the mathematical
model of mixing bulk materials paddle mixer, based on the theory of Markov chains. In the motion of particles of bulk
material is considered in three directions: axial (between rows of workers), radial (within the ranks of the workers bodies) and
circles (closed loop). Based on the patterns of movement of the material particles, proposed partitioning the mixing chamber
with the condition that the volume of the cells. Shown in the general transition probability matrix and describes a method for
the identification of the transition probability of the particles a key component in the axial, radial, circumferential directions,
especially the state of the system are presented in the case of a two-shaft paddle mixer.

OCHOBHBIE ACITEKTBI ABTOMATHU3AIIUA AEATEJIBHOCTH
TPAHCIHOPTHBIX OBFBEKTOB

CoxogoB C.C.

®I'BOY BIIO «TocyaapcTBeHHbBIH YHUBEPCUTET MOPCKOTO U pedHoro ¢uiota nmenn agmupaia C.0. Makaposay,
Cankr-ITerepOypr, Poccust (198035, r. Cankr-IlerepOypr, yin. [IBunckas, 5/7), e-mail: sokolovss@gumrf.ru

B cTarhe paccMOTpPEHBI OCHOBHBIE ACTICKTHI ITPOBEACHIS aBTOMATU3AINY OCHOBHBIX BHIOB JESTEILHOCTH B TPaHC-
HOPTHOH cdepe: MHPOPMAIIMOHHO-TEXHOIOTMISCKUH aCleKT; HOPMATUBHO-TIPABOBOM ACIEKT; OpraHn3alMOHHO-aIMIUHH-
CTpaTHBHBIN acriekT. B cBs3u ¢ nosbiieHHbIM BHUMaHueM [IpaButensctsa u [Ipesunenta Poccuiickoit @eneparuu K pas-
BUTHIO TPAHCIIOPTA, HEOOXOMMMOCTH Ka4e€CTBEHHOW MHTETPALIMHU B MEKTyHAPOJHOE TPAHCIIOPTHOE IPOCTPAHCTBO B PaMKax
BCTyIuIeHust Poccnut Bo BeeMupHYyTo TOProByro opraHn3aryio, Ha IIepBbIii IUTaH BEIXOUT PEIIeHHE BOIPOCOB, CBS3AHHBIX
CO CTaH/apTH3aLMeH THIIOBBIX OMepalyii, yHH(pHKaIle HHCTPYMEHTApHsI e TeIbHOCTH U ONITUMH3ALNEH pecypcoB. DTH
BOMNPOCHI PU3BAaHA PEIINTH aBTOMAaTH3AIsl OCHOBHBIX BHIOB JESTEIFHOCTH. ENUHCTBO TIOAXO0B NP aBTOMATU3AIH 1
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YCIIeIIHAsT HHTErpaLisl OU3HEC-TIPOIIECCOB, MPOUCXOIINX Ha TPAHCIIOPTHBIX 00BEKTaX, IO3BOJIUT JOCTUYb CO3/IAHNE SIU-
HOTO HHTEIPUPOBAHHOTO HH(OPMAIMOHHO-KOMMYHHKAIIMOHHOTO TIPOCTPAHCTBA (DYHKIIMOHUPOBAHUS TPAHCIIOPTHBIX 00b-
extoB (MUKII TO), koTopoe KOHCTPYKTHBHO IPEICTaBIsIeT co0oi MHOXKeCTBO 00beKToB: simpo MUKIIT TO, obmecereBbie
cepeuchl (OCetC), obmecucremusie cepuchl (OCucC), npukinanaeie cepBuckl (IIC) (koTopble B CBOIO Odepeib MOTYT
JICIUTHCS HA Pa3IMYHbIe YPOBHH, COIIACHO CTENICHH MPAKTUUESCKOTO B3aMMOICHCTBHS C HUMH TI0JTB30BaTeIeH).

THE MAIN ASPECTS OF WORK AUTOMATISATION TRANSPORT OBJECTS

Sokolov S.S.

FPBEU HPE «Admiral Makarov State University of Maritime and Inland Shipping», St. Petersburg, Russia
(198035, St. Petersburg, Dvinskaya St., 5/7), e-mail: sokolovss@gumrf.ru

In article the main aspects of carrying out automation of primary activities in the transport sphere are considered:
information and technological aspect; standard and legal aspect; organizational and administrative aspect. Due to special
attention of the Government and the President of the Russian Federation to development of transport, need of high-
quality integration into the international transport space within the entry of Russia into the World Trade Organization,
to the forefront there is a solution of the questions connected with standardization of standard operations, unification of
tools of activity and optimization of resources. Automation of primary activities is urged to resolve these issues. Unity
of approaches at automation and successful integration of the business processes happening on transport objects will
allow to reach creation of the uniform integrated information and communication space of functioning of transport
objects which structurally represents a set of objects: kernel, common network services, all-system services, the applied
services (AS) (which in turn can share on various levels, according to extent of practical interaction of users with them).

PACUET U OITUMMU3ALIUASA PABOYNX TAPAMETPOB AM®UBUHON
TPAHCIIOPTHOU MAIINWHBI C ADPOIUHAMUNYECKHUM JIBUKUTEJIEM

CoxkouioB I'M., Kupkun C.®., Koporkos I1.A.

®I'BOY BIIO «IT0oBOIIKCKHMIA TOCYIaPCTBEHHBIH TEXHOTOTHUIECKHIT yHIBepeuTet», Mormrkap-Oma, Poccs
(424000, Pecrryomuka Mapwuit O, . Momkap-Oua, 1. Jlenuna, 1. 3), e-mail: sokol g m@bk.ru

[IpoBeneH aHamM3 PeKUMOB IBIKEHUST aM(DUOUITHON TPAHCIIOPTHOI MAIINHBI C a3POTHHAMUYECKHM JIBHIKUTE-
JeM. YCTaHOBIICHO, UTO IPOIIECC BBIXOAA IPYKEHOH MAIIMHEI U3 BOJBI HA JIET SBIISICTCS] HAaHOOJIee CIOKHBIM AKCILTya-
TallMOHHBIM PEKHUMOM, OTIPEIEIISIONIMM OCHOBHBIE XapaKTEPHCTUKHU ABMKUTENbHOM YCTAHOBKH MAIIMHBI — MOIITHOCTh
JBUTATENS ¥ BEIMIMHY MaKCHMAIBGHOTO TATOBOTO YCHIIHS BO3AYIIHOTO BHHTA. IlocTpoeHa MareMaTHuecKasi MOZAENIb
Hpoliecca BbIX0/a MAIlMHbI B TPYKEHOM COCTOSHUM U3 BOJIBI Ha JIeJl, O3BOJIAIOIAs ONTUMU3UPOBATh paboune napa-
MeTphsl aM(puOnH, ONpeeNIomue e TOIUBHO-YHEPIeTHIECKYI0 SKOHOMUYHOCTE. PaccunTanbsl OCHOBHBIE paboune
napameTpbl aM(pUOMITHOI TpaHcopTHON MantMHbl «Kacnuii-2» npu BeIXoe U3 BOABI Ha Jie. YCTaHOBICHO, YTO pabo-
yre napameTpsl aMmpuonn «Kacrmii-2 He SBISIOTCS onTUMaNbHBIMUA. OCHOBHEIE Pe3epBEI 110 YIyUIISHHIO ee pabodnx
XapaKTePUCTHUK COAEPHKATCS B ONTHMHU3ALNH IIPOAOIBHOTO MPOQHIS KOPITyca MAIMHbI, PACIOIOKEHUS LIEHTPA TsKe-
CTH B COUCTAHHU C BECOBBIMH XapaKTEPUCTUKAMH, BEICOTHI KPETUICHHSI BUHTA H PSIOM JIPYTHX (haKTOPOB.

CALCULATION AND PERFORMANCE OPTIMIZATION AMPHIBIOUS TRANSPORT CARS
WITH AERODYNAMIC PROPULSORS

Sokolov G.M., Kirkin S.F., Korotkov P.A.

Volga State University of Technology, Yoshkar-Ola, Russia (424000, Republic of Mari El, Yoshkar-Ola, pl. Lenina, 3),
e-mail: sokol g m@bk.ru

The analysis of the motion modes of an amphibious vehicle with an aerodynamic propulsion device has been carried
out. It has been established that the process when a loaded vehicle climbs from water onto ice is the most complex operational
mode, which determines the key characteristics of the propulsion device — engine power and the maximum value of the
tractive effort of a propeller. A mathematical model, describing the process when a loaded vehicle comes out of water onto ice,
has been developed. The model enables optimization of the operating parameters of the amphibian which determine its fuel
and energy efficiency. The key operating parameters of the amphibious vehicle Caspiy-2, climbing from water onto ice, have
been calculated. It has been established that the operating parameters are not optimal. The main ways of improvement of the
key performance characteristics are optimization of the longitudinal profile of the vehicle body, the position of the centre of
gravity along with the weight characteristics, the propeller mounting height and a number of other factors.

OLEHKA TEXHUYECKOI'O COCTOSHMA 1 HAJEXXKHOCTH CTPOUTEJBHBIX
KOHCTPYKIIMM HA OCHOBE BEPOATHOCTHbBIX METO/10OB
TEXHUYECKOU JUATHOCTUKHU

CoxoJi0B B.A.

OI'BOY BIIO «Cankr-IleTepOyprckuii rocynapCTBeHHbIN MOJUTEXHUYECKUH YHUBEPCUTETY,
Canxkr-IletepOypr, Poccust (195251, . Cankr-IletepOypr, [lonutexuuueckast yi., 29), e-mail: jffice@spbstu.ru

OTmequo, YTO pacrio3HaBaHUEC TEXHUYCCKHUX COCTOSIHMI CJIOYKHBIX CTPOUTEJIBHBIX CUCTEM BIIOJIHE YKJIa/ibIBa-
€TCA B IOHATHUA U BOBMOXKHOCTU MATEMATUYECKUX METOAOB TECOPUUN TEXHUYECKOI JUATrHOCTUKU. ‘VkazaHo TaK¥XKE, 4TO
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KOHEYHOI IIeNIbI0 TMarHOCTUKHM COCTOSIHUH SIBISICTCS TIOBBIMICHUE HAJISKHOCTU M pecypca CHCTEM M YTO TEeXHHYe-
CKYIO0 JMarHOCTHKY BOOOILIE CIICAYeT paccMaTpuBaTh KaK OAMH W3 OCHOBHBIX Pa3/eioB OOIIEH TEOPUH HAJICKHOCTH.
JI1sl OLICHKU TEXHUUYECKOTO COCTOSHHS NMPEIOKEH MO/IXO0/, OCHOBAHHBIN Ha TEOPETHYECKOM amiapare TeXHUUeCKOU
JIMarHOCTHKH, UCTIONB3YIOIIEM BEPOSITHOCTHBIC METO/IbI PACIIO3HABAHUS COCTOSIHHI CIIOKHBIX TEXHHYCCKUX CHCTEM.
JlMarHoCTHpOBaHKE BBIMONHSIETCS] CTATUCTUUSCKUM METOIOM C IpHMeHeHHeM o0o0mmenHoi Gopmynsl Baiieca. [Ipu
MIOCTPOCHHUH PEIICHHUS HCIOIb30BaHbI TAKKE METObI TEOPUH HH(POPMALUK. B KauecTBe NpuMepa pacCMOTPEHBI IISITh
COCTOSIHHH 7KeJIe300€TOHHBIX 0aloK mepekpbITHil. [IokazaHo, 4TO MOJNYYEHHYIO JUIS 3THX OalOK YHCTO JUAarHOCTHYe-
CKYI0 HH(GOPMAIIHIO O BEPOSATHOCTSX X COCTOSHHUI MOXKHO HCIIOJIB30BATh JJIs pacuyeTa BEPOSTHOCTH UX Oe30TKa3HOM
paboTEL, T.e. HajeKHOCTH. [IpeiaraeTcst B KauecTBe BEPOATHOCTH OTKa3a OaJIKH MPUHSTH ITOJIYYSHHYIO IO pacyeTaM
BEPOSITHOCTh OTHECEHHUSI €€ K IISITOMY (aBapUIHOMY) COCTOSIHHIO.

ESTIMATION OF THE TECHNICAL STATE AND RELIABILITY OF BUILDING
CONSTRUCTIONS ON BASIS OF PROBABILISTIC METHODS OF TECHNICAL
DIAGNOSTICS

Sokolov V.A.

«Saint-Petersburg State Polytechnic University», Saint-Petersburg, Russia (195251, Saint-Petersburg,
Politehnicheskaya street, 29), e-mail: jffice@spbstu.ru

Noted that the recognition of technical conditions of complex building systems could fit into the concepts and
possibilities of mathematical methods of the theory of technical diagnostics. It was also mentioned that the ultimate
purpose of diagnosis of States is to increase the reliability and resource systems and that technical diagnostics in
General should be viewed as one of the main sections of the General theory of reliability. For the technical condition
assessment approach based on the theoretical apparatus of technical diagnostics, using probabilistic methods of
recognition of the States of complex technical systems. Diagnosis is performed statistical method using the generalized
Bayes formula. When constructing the solution, used methods of information theory. As an example, discussed the five
States of reinforced concrete beams. It is shown that the obtained for these beams purely diagnostic information about
the probabilities of their States can be used for calculating the probability of trouble-free operation, i.e. reliability.
Serves as the probability of failure beams take obtained by calculations of the probability of assigning her to the fifth
(emergency) state.

CTPYKTYPA YCTPOVWCTBA OIIEHKHA KAYECTBA ®YHKIIMOHUPOBAHUSA
YCHWIMTEJEN HU3KOU YACTOTbI B TEXHOJIOIT'MYECKOM ITPOHECCE
MOHUTOPHUHI'A PAINOIJIEKTPOHHOU OBCTAHOBKHA

ConoBbeB A.M.

OI'BOY BIIO «Iocynusepcuter — YHIIK», 1. Opén, Poccus (302020, . Opein, Hayropckoe mocce 29),
e-mail: unpk@ostu.ru

[pemtoxkena cTpyKTypa yCTpOHCTBA OIIEHKH KadecTBa (pyHKIIMOHUPOBAHUS ycuuTelst Hu3Kkoi yactotsl (YHY),
OCHOBaHHas HA ANTOPHUTMUYECKOM METOAE 00pabOTKH M IH(POBOM MPEACTABICHUH CHIHAIOB, OTIHMYAIOMIASCS TIPH-
criocoOJieHneM K CTPYKTypHbIM ocobenHocTsiM YHUY. IIporpammHuasi 4acTh ycTpOWCTBA OILEHKH KadecTBa (DyHKIIH-
onupoBanus YHUY obecrneunBaeT m3MepeHue LeneBoil pyHKIUU MpeoOpa3oBaHus YCUIUTEINS U CPaBHEHUE C 3a/1aH-
HOM MaTeMaTU4eCKOH MOJIEJIBI0 YCUIIUTEN, a alllapaTHas COCTABJSIONIAs, IOJKIIOUCHHAs B PEXKUME COIIACOBAHUS
C YCUIUTENEM, MO3BOMISET MOMYYaTh SKCIEPUMEHTAIBHBIMH JAHHBIE O MAPAMETPAX yCHIUTENS B IIPOLECCE €TO (PyHK-
nuoHuposanus. [IpeanoxeHHbl BapuaHT peann3aluy yCTpoHcTBa oueHKU kadectBa YHU Ha ocHOBe mporpammsbl
LABVIEW u nuatsl orud)poBKH CHTHAJIOB MO3BOJSET pa3pabaThiBaTh CPEACTBA KOHTPOJS PA3IMYHBIX IapaMeTpOB
YCIIUTEJICH ¥ COKpAIaeT Ha J[Ba IOpsiika BpeMst (PUKCHPOBAHUS OTKJIIOHCHUH OI[CHUBAEMbIX [TapaMeTPOB.

STRUCTURE OF THE DEVICE OF THE ASSESSMENT OF QUALITY OF FUNCTIONING
OF AMPLIFIERS OF LOW FREQUENCY IN TECHNOLOGICAL PROCESS
OF MONITORING OF THE RADIO-ELECTRONIC SITUATION

Solovev A.M.

The Federal State Budgetal Higher Education Professional Institution
«State University —Education-Scientific-Production Complex» (State University ESPC),
302020, Orel, Highway Naugorskoe, 29. e-mail: unpk@ostu.ru

The structure of the device of an assessment of quality of functioning of the amplifier of low frequency (ALF),
based on an algorithmic method of processing and digital representation of the signals, differing by the adaptation
to structural features of UNCh is offered. The program part of the device of an assessment of quality of functioning
of UNCh provides measurement of criterion function of transformation of the amplifier and comparison with the set
mathematical model of the amplifier, and the hardware component connected in a mode of coordination with the
amplifier, allows to obtain experimental data on parameters of the amplifier in the course of his functioning. The offered
option of realization of the device of an assessment of quality of UNCh on the basis of the LABVIEW program and a
payment of digitization of signals allows to develop control devices of various parameters of amplifiers and reduces
time of fixation of deviations of estimated parameters by two orders.
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HUCCJIEJOBAHUME ITPOHECCA CBAPKH B CPEJIE 3AIIIMTHBIX I'A30B
C HU3KOYACTOTHOU MOAVYJIIAIIMEUN CBAPOYHOI'O TOKA

Conoackuii C.A., T'opaios J.C.

'OV BIIO «¥OpruHckunit TeXHOIOTHYeCKHit HHCTUTYT ((rman) HanmoHansHOTO necnenoBareabekoro ToMckoro
MOJIMTEXHUUECKOTO YHUBEpcUuTeTay, I. FOpra, Poccus (652050, FOpra, yn. Jlenunrpaackas, 26),
e-mail: serdgio80@inbox.ru

[TpoBeneH MaTeMaTHIECKUH aHAIN3 TEXHOJIOTMH HU3KOYACTOTHOM MOYJISIUN TOKA JTyTH, COBMEIICHHOH ¢ IUKIaMI
HMITYIIbCHOM Mozt sekTpoaHoit mpoBonok (MII3IT). 1o mo3BomnseT B IMPOKOM AMANa30HEe HE3aBUCUMO OT YaCTOTHI
MepeHOca AEKTPOITHOTO MeTal1a, 3a1anHoro UIT3I1, MonymupoBath TOK JIyru ¢ COOCTBEHHOM Y4acTOTOM. DTO 00ecreurBacT
YIPaBJICHHE TEIUIOBBIMU M KPUCTAIUIM3ALMOHHBIMH IIPOLIECCAMH, CTAOMIM3UPYET BpeMsi 00pa30BaHUs U KPUCTALTU3ALIHI
CBapOYHOI BaHHEL [IpoBeneHNe TEOPETHIECKUX HCCIICOBAHUH TTO3BOMIIIIO C(HOPMYIIMPOBATH OCHOBHBIC KPHTEPHH IOy
YEHHs! [IPOYHBIX HEPA3bEMHBIX COSAMHEHUH [T CO3[aHMs KOHCTPYKIMI OTBETCTBEHHOTO Ha3Ha4eHUs. B wactHocTH, IpH-
MEHEHHE NMITYJILCHON T01a91 CBAPOYHOMN IIPOBOJIOKH M HU3KOYACTOTHON MOJIYJISIIMY ITO3BOJISIET HE3aBHCHMO JIPYT OT Apyra
YIPABJIATH IEPEHOCOM IEKTPOHOTO METAILIA U CHUKATh TEIUIOBIIOKEHHUE METAILI 11IBA, TEM CAMBIM CO3/1aBast yCIOBHS IS
nosrydeHus GoJiee paBHOBECHON CTPYKTYpPbI HAILIABICHHOTO MeTaJlIa M MEHBINEH IIMPHHBI 30HBI TEPMHUYECKOTO BIIHSTHUSL
Crabummsanus BpeMeHH 00pa30BaHMs U KPUCTAJUTM3AMH CBAPOYHOM BaHHBI CIIOCOOCTBYET YIyUIICHHIO (hOPMUPOBAHUS
CBApHOIO IIIBA U ITOBBIIICHUIO IPOM3BOIUTEIHLHOCTH TPY/a IPH CBApKe TOHKOIHMCTOBBIX METaJIoB. [10ydeHbl OCHOBHBIE
MAaTeMaTH4eCKHE MOJICIIH, ONPEACIISAIOIINE ONTUMAIIBHBIC 3HAYCHHS TapaMETPOB PEKUMA CBApKK HOBOTO IIPOLIECCa.

INVESTIGATION OF THE PROCESS OF WELDING IN SHIELDING GASES
WITH LOW-FREQUENCY MODULATION OF THE CURRENT

Solodskiy S.A., Gorlov D.S.

Yurga Institute of Technology (branch) of National Research Tomsk Polytechnic University, Yurga, Russia
(652050, Yurga, street Leningradskaya, 26), e-mail: serdgio80@inbox.ru

The mathematical analysis of the technology of low-frequency modulation of the current arc combined with the
cycles of the pulse wire feed (PEW). This allows a wide range, regardless of the frequency transfer metal electrode,
predetermined PEW modulate the arc current with the natural frequency. This provides thermal management and
crystallization processes, stabilize the formation and crystallization of the molten pool. Carrying out theoretical studies
enabled us to formulate the basic criteria for a strong permanent connections to create designs for critical applications: In
particular, the application of pulsed wire feed and the low-frequency modulation, can independently control the transfer
of electrode metal to reduce heat input and the weld metal, thereby creating the conditions for more equilibrium structure
of the weld metal and the smaller width of heat affected zone. The stabilization time of the formation and crystallization
of the molten pool contributes to the improvement of weld formation and increased productivity when welding thin sheet
metals. Obtain the basic mathematical models that determine the optimal parameters of the welding of the new process.

MPOTPAMMHBIN AJITOPUTM OYHKIIMOHUPOBAHUSA TEXHOJTOI'MYECKOI'O
AT'PET'ATA IBETHOU METAJIJIYPI'UU

Coutonko U.B., Kupsixosa O.B., Jlanmna JI.A., Kanycruna C.B., I'pons JI.H.

®OT'AOY BIIO «Cubupckuii peaepaibHblii yHHBEpCUTET», I. KpacHosipck, Poccust
(66004, Kpacnosipck, rip. CBoGoaHBIH, 79), e-mail: ivs7@inbox.ru

B pabore obcyxaaercst pa3paboTaHHOE ITPOrPaMMHO-AITOPUTMHIECKOE 00ECTIeUeHHe Il aBTOMAaTH3HPOBAHHOTO
pacdeTa palOHAIBHBIX TAPAMETPOB e)OPMUPYIOIIETO MHCTPYMEHTA IIPH TPOSKTUPOBAHUH IIPECCOBOTO y371a YCTaHOB-
K1 JUTS1 HEPEPHIBHOTO JINTHSI-TIPECCOBAHUS IIPYTKOB M3 [IBETHBIX METAJUIOB ¥ CIUIABOB Ha 0a3e KPHUCTAILIN3aTOpa Kapy-
CebHOTO THMa. B 0CHOBY anroputma pacdeTa 3aiokeHa METOANKA OMPEEIEHNUs] ONITUMATBHBIX Pa3MEPOB BXOAHOTO yIiia
MaTpHIIBI, MOIEPETHOTO CEUCHNUsI KOHTeHHepa, er0 MUHHUMAaJIBHOH JUTHHEI, HEOOXOJUMOM IS OCYIIECTBICHHS IIporecca
JUThsA-TIpeccoBaHus. ONTUMU3AIMS MPOBEAEHA C TPIMEHEHHEM IEMEHTOB BapHAI[MOHHOTO MeTozia. PacueTHble TaHHbIE
HCTIONB30BAHbI YISl COCTABIICHUS Pa0OUHX YepTeKeH, IT0 KOTOPHIM H3TOTOBIIEHA JJa00paTOpHast yCTaHOBKA HEPEPHIBHOTO
JIUThsl TIPECCOBAHMS MeTaiIoB. IIpeacTaBieHHas MporpaMMa pacueTa KOHCTPYKTUBHBIX M S9HEPTOCHIIOBBIX ITAPaMETPOB
YCTaHOBKH MOXKET NPUMEHSTHECS KOHCTPYKTOPaMH M TEXHOJOTaMH 00pa0OTKe METalIOB JIABICHHEM B 3aBOJICKHX YC-
JIOBUAX MPH IPOEKTHPOBAHUHU YCTAaHOBOK JUISl HEIIPEPHIBHOTO JINThA-NPECCOBAHMS MeTaslla. Bepudukanus co3naHHoro
IIPOTPaMMHOTO MPOTYKTa IIPOBE/IEHA C MCIIOIb30BaHHEM SKCIIEPHIMEHTAIBHBIX JaHHBIX MPOIIEeCCa-IPOTOTHIIA.

PROGRAM ALGORITHM OF FUNCTIONING OF THE TECHNOLOGICAL UNIT
OF NONFERROUS METALLURGY

Solopko L.V., Kiryakova O.V., Lapina L.A., Kapustina S.V., Gron D.N.
Siberian federal university, Krasnoyarsk, Russia (660041, Krasnoyarsk, Svobodnii av., 79), e-mail: ivs7@inbox.ru

In work the developed program and algorithmic providing for the automated calculation of rational parameters
of the deforming tool at design of press knot of installation for continuous molding pressing of bars from non-ferrous
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metals and alloys on the basis of a crystallizer of rotary type is discussed. In a basis of algorithm of calculation the
technique of determination of the optimum sizes of an entrance angle of a matrix, cross section of the container, its
minimum length necessary for implementation of process of molding pressing is put. Optimization is performed with
application of elements of a variation method. Settlement data are used for drawing up working drawings on which
laboratory installation of continuous molding of pressing of metals is made. The presented program of calculation of
constructive and power power parameters of the unit can be applied by designers and technologists to processing of
metals by pressure industrially at design of installations to continuous molding pressing of metal. Verification of the
created software product is carried out with use of experimental data of process prototype.

CPABHUTEJIBHASI OIEHKA BAPUAHTOB PEHTIEHUS ITPOBJIEMbBI TAPHUKOBBIX
TI'A30B B DOHEPTETHUKE

Cocuuna E.H., Macaeesa O.B., I[Tauypun I'.B.

OI'BOY BIIO «Huxkeropoackuii rocynapcTBeHHbIN TexHUYeckuil yHuBepeuteT UM. P.E. AnekceeBay,
Hwxuuit Hosropon, Poccus (603600, r. H. Hoeropon, I'CI1-41, yin. Mununa, 24, HI'TY, kad. «I[1buDy),
e-mail: PachurinGV@mail.ru

AHanu3 MepCreKkTHB Pa3BUTHS MUPOBOH SHEPTETHUKH CBHAETEIBCTBYET O 3aMETHOM CMEIICHUH PHOPHTETHBIX
npo0ieM B CTOPOHY BCECTOPOHHEH OIIEHKH BO3MOXKHBIX ITOCJIEJCTBHH BIIMSHUSI OCHOBHBIX OTpaciiel SHEpPreTHKH Ha
OKPY’KAIOIIyIO0 CPemy, JKH3Hb U 3/J0POBbE HAaceNeHUs. MeponpHATHS 10 HEProcOepeKeHNIO M SKOIOTHIECKOil 0e30-
[IACHOCTHU HAIpaBJICHbI HA YBEJIUUCHHUE UCIONb30BaHNA MUHU-T L] 1 BO30OHOBIIsIEMbIX HCTOUHUKOB SHepruu. OCHOB-
HBIMH JIOCTOMHCTBaMH MUHH-TOLI SBIAIOTCS: HU3KAs CTOMMOCTh BHIPAOATHIBAGMON SHEPTHH, HU3Kas OKYMaeMOCTb,
BO3MO)KHOCTB OBICTPOTO CTPOMTEINILCTBA, CHIKEHHE YPOBHS 3arpsi3HEHHsT OKpyskaromiei cpepl. OCHOBHBIM MpeHMy-
IIECTBOM BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH SBISETCS UCIIONB30BAaHNE HEHCUEPIIAEMBIX NCTOUHUKOM SHEPTHH,
TaKMX KaK COJIHEYHas! SJHepTHs, BeTep U OMOTOIUIMBO. B paboTe paccMOTpeHbI pa3inyHble HCTOYHHKN SHEPIUHM MOII-
HOCcThI0 | MBT: MuHN-TOI ¢ U3eNbHBIMH, Ta30MOPITHEBBIMU M Ta30TYPOMHHBIMH JIBUTATEISIMH, a TAK)KE BO30OHOB-
JsIeMble MCTOYHUKH dHeprur MUHH-TOL] ¢ ra30mopHIHeBBIMU ABUTATEISIMH, Pa0OTAIONMMH Ha OHorase, COJTHEYHbIS
1 BETPOBBIE AMEKTPOCTAHINH. YCTAHOBIECHO, YTO BCE HCTOUHUKHU MPUHUMAIOT yJaCTHE B SMUCCHHM ITAPHUKOBBIX TA30B.
T'a30TypOMHHBIE ABUTATENN BHIOPACHIBAIOT MTAPHUKOBBIX ra30B 0OJIbIIIe, YeM OCTallbHbIe ABUTaTes . CaMbIM 3KOJIOTHY-
HBIM CIIOCOOOM MTPOM3BOACTBA MEKTPOIHEPTUH SABIISIOTCS CONMHETHBIE OaTapen.

COMPARISON OF OPTIONS FOR SOLVING PROBLEMS OF GREENHOUSE GAS ENERGY

Sosnina E.N., Masleeva O.V., Pachurin G.V.

FGBOU VPO Novgorod State Technical University. RE Alekseev Nizhny Novgorod, Russia
(603600, Nizhny Novgorod, GSP-41, st. Minin, 24, NSTU, dep. “PBiE»), e-mail: PachurinGV@mail.ru

An analysis of the prospects for world energy development shows a marked shift of priority issues in a
comprehensive assessment of the possible side effects of the impact of major sectors of energy on the environment, the
life and health of the population. Energy conservation measures and environmental security are aimed at increasing
the use of CHP and renewable energy sources. The main advantages of CHP are: low cost of energy, low return on
investment, the ability to quickly build, reducing environmental pollution. The main advantage of renewable energy
sources is the use of the inexhaustible source of energy, such as solar, wind and biofuels. The paper discusses the
various sources of energy capacity of | MW mini-thermal power station with diesel, gas piston and turbine engines, as
well as renewable energy-generation plant with a gas-piston engines running on biogas, solar and wind power. Found
that all sources participating in the emission of greenhouse gases. Gas turbine engines emit more greenhouse gases than
other motors. The most environmentally friendly way to produce electricity is solar panels.

IKOJOTNYECKASA OIIEHKA ITPOLECCA ITPOU3BOACTBA
BO30OBHOBJISIEMbBIX NICTOYHUKOB DHEPT'U

Cocuuna E.H., Macaeesa O.B., [lauypun I'.B., Kpiokos E.B.

OI'BOY BIIO Humxeropoackuil rocyaapcTBeHHBIH TexHnueckuil yausepcureT uM. P.E. Anekceesa,
Hwxnauit Hosropon, Poccust (603600, H. Hosropoa, I'CII-41, yn. Mununa, 24, HI'TY, kad. «I[1bud»)

TpaauioHHBIE NCTOYHUKHI SHEPTUH SIBISIOTCS OCHOBHBIMH 3arpsI3HUTEISIMU OKPY’KaloIIeil cpebl 1 moTpedu-
TEISIMA HEBO30OHOBIISIEMBIX NPHUPOIHBIX PECYPCOB. AJBTEPHATHBHBIC HCTOYHUKH DHEPTUH MOMOTAIOT PEIIHTh MIPO-
671eMy yCTOHUYMBOTO Pa3BUTHS YEIOBEUECTBA 3a CUET HCTIOIb30BAHMS BO30OHOBIAEMbIX PECYPCOB U CHIKEHHS YPOBHS
3arpsi3HEHHsT aTMOCc(epHOro Bo3ayxa, BOJAbI M MOUBBL. [ist 00IIel HKOIOTHYEeCcKO OLEHKH HEOOXOAMMO YYUTHIBATh
9KOJIOTHUECKOE BO3/ICHCTBUE SHEPTrOoycTaHOBOK Ha BUD (BO30OHOBISEMBIX HCTOUHHKOB YHEPTUH) HA OKPY)KAIOIIYIO
Cpely Ha BCEX JTallax: B IIPOIECCce MX IMPOU3BOJCTBA, IKCILUTyaTalluy M yTHIM3aluu. B nanHoit paboTe paccmarpusa-
I0TCS DHEPTETUUECKHE YCTAaHOBKH, HCIIOIb3YIOLIHE BETPOBYIO U COTHEUHYIO SHEPTHIO, a TAK)KE MaJIble THAPOIIEKTPO-
cranuuy. [IpuBeneHbI pe3yabTaThl HCCIeJOBAHMS YKOJIOINYECKOH OLICHKH BBIOPOCOB BPEIHBIX BELIECTB B aTMocdep-
HBII BO3AYX MPH CKUTAHUH TOTUIMBA JUIS MOy YEHUSI JIEKTPOIHEPTUH Ha TPOIIECC MPOU3BOCTBA YHEPTOYCTAHOBOK Ha
BUD. YcranosieHo, 4To B IpoIecce IIPOM3BOCTBA BCEX BO30OHOBISIEMBIX YHEPIeTHYECKUX YCTAHOBOK IIPOUCXOIUT
3arps3HEHHUE OKPY’Karome cpenbl. MUHUMaJIBHBIN yPOBEHb 3arpsA3HEHUS MPOUCXOANUT it MUHU-I DC, a caMbIM He
9KOJIOTUYHBIM — COJTHEUHBIE SHEPTOYCTAaHOBKH.
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ENVIRONMENTAL ASSESSMENT OF THE PRODUCTION OF RENEWABLE ENERGY
Sosnina E.N., Masleeva O.V., Pachurin G.V., Kryukov E.V.

FGBOU VPO Novgorod State Technical University im. R. E. Alekseyev, Nizhny Novgorod, Russia
(603600, Nizhny Novgorod, GSP- 41, str. Minin, 24, NSTU Univ. “PBiE”)

Traditional sources of energy are the main polluters and consumers of non-renewable natural resources. Alternative
sources of energy can help solve the problem of sustainable human development through the use of renewable resources and
reduce pollution of air, water and soil. For general environmental assessment must take into account the environmental impact
of power plants on the RES (renewable energy sources) on the environment at all stages in the process of their production,
use and disposal. In this paper, power plants using wind and solar energy, and small hydropower. The research results of the
environmental assessment of emissions of harmful substances into the air from burning fuel for electricity production process
power plants RES. It is established that during the production of renewable energy systems pollute the environment. The
minimum level of contamination occurs for mini-hydro, and thus not environmentally friendly — solar power.

TEOPETUYECKHUE MMOJIOXKXEHUA N3JIYYEHUA ITYMA TITWJIBbHBIM JUCKOM
TP PE3AHUU JPEBECHUHBI

Crapxunckuii B.H., 3aBbsnoB A.1O., Copuna C.B.

OI'OY BIIO «Ypanbckuii rocyqapCcTBEHHBIN JIECOTEXHUUECKU YHUBEpCcUTeT», ExarepunOypr, Poccus
(620100, r. ExarepunOypr, Cubupckuit Tpakt, 37), e-mail: z.artem96@gmail.com

KpyrionuieHble CTaHKH OTHOCSITCSL K pa3psily Hanbojee IIyMHOTO JIepeBooOpadaThIBaroniero o0opyRoBaHusI,
YPOBEHb 3ByKa KOTOporo Ha pabounx mectax pocturaet 110-115 nbA. OcHoBHOI paboumii opraH - Kpyrias muia,
KOTOpast SBJISCTCS OCHOBHBIM MCTOYHHKOM IIIyMa CTaHKa. [loydeHHBIe SMITUpHYECKHe 3aBUCHMOCTH 3BYKOBOI MOIII-
HOCTH OT IIEPEMEHHbIX ApaMETPOB IPOLecca Pe3aHus JPEBECHHbI HE JAI0T IPECTAaBICHUS O (PU3UYCCKOIl CYyIIHOCTH
nporecca nymoo0Opa3zoBanus. JJMCK MBI MPEACTaBISICT cOO0M KPYIIyIO IUIACTHHY, OTPAaHUYCHHYIO IByMSI KOHIICH-
TPUYECKUMH OKPYXKHOCTSIMH, ITO/IBEPralOLLy OCs HMITYJIbCHBIM HAarpy3KaM B IIpoLiecce pe3aHus JpeBecuHbl. B pabore
C YYETOM OIIPEAEICHHBIX AOITYIIEHHH TIPH alpOKCHMAIlMH CHIIBI Pe3aHHs ITO0Jy4eHa 3aBUCHMOCTh 3BYKOBOIM MOIIIHO-
CTH, M3Jly4aeMOH JAUCKOM IWJIBI TIPU ero KoseOanusx. OCHOBHOE BIMSHUE HA U3IyYaeMbli IIyM OKa3bIBAaeT TOJIIMHA
JIMCKa, YUCII0 3yObeB MBI, KOA(Q(UINEHT OTepb MaTepuaa JUCKa U CKOPOCTh Pe3aHusL.

THEORETICAL THESISES OF NOISE EMISSIONS OF CIRCULAR SAW BLADE
DURING WOOD CUTTING

Starzhinsky V.N., Zavyalov A.Y., Sovina S.V.

The Ural State Forest Engineering University, Ekaterinburg, Russia (620100, Sverdlovsk region,
Yekaterinburg, Siberian highway, 37), e-mail: z.artem96@gmail.com

Circular saw of woodworking machines is most noisy woodworking equipment. Workplace noise level amount
110-115 dBA. Circular saw blade is principal working unit and the main noise source. Empirical relations of sound
power from variable parameters of wood cutting is was deduced, but is do not found a the physical nature of the noise
generation process. Relation of sound power from wood cutting parameters is deduced in this scientific paper. This
relation is based on solution of equation of circular saw blade vibration under the influence cutting force. Circular saw
blade there is round plate with two concentric circles on the sides. Circular saw blade is under impulse pressure during
wood cutting. Relations of sound power, emitted circular saw through his vibration, deduced in this work. Is deduced in
approximation with some assumptions. Thickness of circular saw blade, sum of sawtooths, coefficient of blade material
loss and cutting speed have influence with emission noise.

BJIUSTHUE YCJIOBUI PE3AHMSI IPEBECUHBI HA IIIYMOBBIE XAPAKTEPUCTHUKH
JEPEBOOBPABATBIBAIOIIINX CTAHKOB

Crapxunckuii B.H., 3aBbsioB A.1O., Copuna C.B.

OOV BIIO «Ypanbckuii Tocy1apcTBEHHBIH JIECOTEXHUYECKUI YHUBEpcUTET», EkatepunOypr, Poccust
(620100, r. EkatepunOypr, Cubupckuii Tpakr, 37),e-mail: z.artem96@gmail.com

ArTecranusi paboyrx MeCT IO YCIOBHSIM TPy[a Ha AepeBooOpabdaThIBAIOIINX TPEANPUSITUSIX TOKA3bIBACT, YTO
OJTHAM W3 OCHOBHBIX BPEIHBIX (DaKTOPOB MPOM3BOJICTBA SIBISICTCS MPOM3BOACTBCHHBIN IITyM, CO3/1aBaCMBbIii JIEPEBOO-
OpabarpiBatoiM obopynoBaHueM. [IlyMoOBbIe XapakTepHCTHKU JIepeBO0OpadaTHIBAIOIINX CTAHKOB 3aBHCAT OT YCIIO-
BHH pe3aHus IPEBECUHBI, TAK KaK HaH0oJIee IIyMHBIM TEXHOJIOTHYECKIM IPOLIECCOM 00paOOTKH IPEBECHHBI SIBIISCTCS
npouecc pezanusd. TeopeTHuecKuii aHaIu3 BOSHUKHOBEHUS IIyMa CTaHKa [P PE3aHUU JPEBECHHBI [IO3BOJISCT TOIBKO
B 00IIIeM BHJIC KAYECTBECHHO ONPEICIUTh 3aBUCHMOCTh 3BYKOBOI MOIIHOCTU OT M3MEHEHHUS CHIIOBBIX ITApaMETPOB pe-
3aHus. B paGore B mpeanosoxeHun MpsMOi MPONOPLIHOHAIBLHOCTH U3Ty4aeMOi 3ByKOBON MOIIHOCTH OT SHEpIHUH,
3aTpauuBacMOi Ha pe3aHue APEBECHUHBI, MOTYYCHBI 3aBUCHMOCTH M3MEHEHUS ITYMOBBIX XapaKTEPUCTUK CTAHKOB OT
M3MEHEHMs YCIIOBUH pe3aHus JpeBecuHbl. [lonpaBkyu Ha H3MEHEHHE ypOBHEH 3BYKOBOW MOIIHOCTH CTaHKa B 1b cBe-
JICHBI B CIIPABOYHBIC TAOJHIIBL.
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INFLUENCE OF CONDITIONS OF CUTTING OF WOOD ON NOISE CHARACTERISTICS
OF WOODWORKING MACHINES

Starzhinsky V.N., Zavyalov A.Y., Sovina S.V.

The Ural State Forest Engineering University, Ekaterinburg, Russia (620100, Sverdlovsk region, Yekaterinburg,
Siberian highway, 37), e-mail: z.artem96@gmail.com

Certification of workplaces for working conditions at the woodworking enterprises shows that one of the major
harmful factors of production is the production noise created by the woodworking equipment. Noise characteristics of
woodworking machines depend on conditions of cutting of wood as the noisiest technological process of processing
of wood is cutting process. The theoretical analysis of emergence of noise of the machine when cutting wood allows
only in general qualitatively to determine a dependence of sound power on change of power parameters of cutting. In
work it is suggested about direct proportionality of the radiated sound power from the energy spent for cutting of wood.
Dependences of change of noise characteristics of machines on change of conditions of cutting of wood are as a result
received. Amendments on change of levels of sound power of the machine in decibels are consolidated in look-up tables.

UCIOJIb30BAHUE METO/I0OB OLIEHKH BO3JIEMCTBUS HA OKPYKAIOIIYIO
CPENY ITPU BBIBOPE NEPCIIEKTUBHOI'O CIIOCOBA OBPAILIEHU A
C OTXOJAMMU MPOU3BOACTBA U NOTPEBJIEHUSA

Crapoctuna B.IO., Yinanosa O.B.

Hannonanensiii nccnenosarensekuit UpkyTekuii rocygapcTBeHHbIN Texauueckuit yausepcuter HU UpI'TY,
Poccus, Upkytck (664074, T. Upkytck, yi. JlepmonToBa, 83), vladastarostina@yandex.ru, olga.ulanova@gmx.de

B craTbe pacCMOTpEHbI CYLIECTBYIOIINE METO/IbI OLIEHKU BO3ACHCTBUS Ha OKPYKAIOLIYIO CPEeaLy, C TOUKH 3peHHs
BO3MOJKHOCTH MX HCIIOJIb30BAHUS Ul aHAIM3a Pa3IM4YHbIX CHCTEM U METOIOB YIPABICHUS OTXOAAMH. YIIPABICHUE
OTXOJIaMH SIBJISI€TCS KOMIUICKCHO# 3a/1aueif, 1 JUIsl TOrO YTOObI MPUHATH MPAaBUIILHOE PEIIeHHe B ATOW 001acTh, Heoo-
XOIUMO UCIIOJIb30BAaHHUE PA3INYHBIX KAYECTBEHHBIX U KOTMYECTBEHHBIX METOOB OLCHKH, KOTOPbIE IIOMOTYT TIIATEIIb-
HO MTPOAHaIM3UPOBAaTh CYIIECCTBYIOIIYI0 OOCTAHOBKY M T€ MOCIIE/CTBHUS, KOTOPbIE HACTYISIT B Pe3yJbTare MPHHATHIX
pemrenuii. ITockonpky B Poccnu ympasieHHe 0TXOaMi HaXOAWUTCS Ha CaMOM HadaJlbHOM ypOBHE, HEOOXOANMO MaK-
CHMaJIbHO HCIIOJIb30BaTh U YUUTHIBATh HAKOIIJIGHHBIH OIBIT, B YaCTHOCTHU OIBIT EBpOnelcKux cTpaH, KOTOpble Ha4YaIu
3aHMMAThCS 3TOH MPOOIEMOil yKe HECKOIBKO ISCSTHICTHI Ha3al.

THE USING OF DIFFERENT METHODS OFENVIRONMENTAL IMPACT ASSESSMENTTO
CHOOSE THE MOST PERSPECTIVE WAY OF WASTE MANAGEMENT

Starostina V.Y., Ulanova O.V.

National reseachirkutsk state technical university, ISTU, Irkutsk, Russia, (664074, Lermontov 83, Irkutsk)
vladastarostina@yandex.ru, olga.ulanova@gmx.de

The article considers the widely used in the European Union, assessment methods on the environment. Accent
is placed on the possibility of using these methods to assess the various systems and methods of waste management.
In recent years, Russia pays more attention to the problems associated with waste generation and their disposal and
recycling, as well as their impact on the environment. Waste management is a complex task, and to take the right
decision in this area, you must use a variety of qualitative and quantitative methods of evaluation. It helps to thoroughly
analyze the current situation and the consequences that will come as a result of the decisions taken. As the Russian
Waste Management is on a very basic level, we need to make the most of the experience of European countries that
have begun to address this problem for several decades.

3KOJIOT'MYECKOE PAMOHUPOBAHMUE JIJ151 COBEPILIEHCTBOBAHUS CUCTEMBbI
3AIIUTHI YEJIOBEKA B YCJIOBUAX JTUKBUJALIMA YC

Craceabko E.A.', MepkyJoBa A.B.”

1 ®I'BOY BIIO «Kanmpikunit rocyqapcTBEeHHBIN YHUBEPCUTET , T. Dnucta, Poccus
(358000, r. Dnucra, yi. [Tymxuna, 11, e-mail: uni@kalmsu.ru)
2 ®I'bOY BIIO «¥OsxHO-Poccuiickuii rocyapcTBEHHBIN YHUBEPCUTET SKOHOMUKH U cepBHcay, T. [1laxTer, Poccus
(346500, . ITaxrer, yi. HeBuenko, 147, e-mail: mail@sssu.ru)

VYpbauuzarms XapakTepu3yeTcs pOCTOM HaCeISHUs TOPOJIOB M HATHCKOM TOPOIOB Ha OKPYKAIOIIYIO Cpefy. Ypo-
BEHb 3arpsi3HEHMsT aTMOC(HEPHOrO BO3AyXa 0OYCIIOBIICH BHICOKOW aHTPOIOTEHHOH Harpys3Koil Ha arMocdepy, CBsI3aH-
HOH ¢ 9KCIUTyaTaIyeil aBTOTPAHCIIOPTHBIX CPEACTB, 00BEKTOB HOOBIBAIOIIEH U MepepadaThIBAIONIEH TPOMBIIIIICHHO-
CTH, JJICKTOPOIHEPIETUKH, a TAKKE NPEANPUATHN CTPOHHMHAYCTpUU. B cTaThe NMpUBEICHBI pe3yabTaTbl MOHUTOPHHIA
JTUXEHOOMOTHI T. DIHCTHI, BKIIIOYAIOIIETO 30HNPOBAHNE Ha OCHOBE MHAMKATOPHBIX BUIOB M KAPTHPOBAHHUE II0 YUCIY
BU/IOB JIMIIAHHUKOB, & TAK)KE CPABHUTEIIbHBIA aHAIN3 TOPOACKOH JTMXSCHOOHOTHI I. DJIUCTHI, B Pa3IUYalOLIUXCS 110 CTe-
TICHU 3aTPSI3HEHNS] MECTOOOUTAHUSX, B IpaIeHTe OKpanHa — ropoa. Ha ocHOBe aHanm3a MOTydeHHBIX XapaKTePUCTHK
pa3paboTaHa peruoHajbHasl IIKajia YyBCTBUTEIbHOCTH AU(PUTHBIX JIMIIAHHUKOB K 3arpsI3HEHHIO.
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ECOLOGICAL DIVISION INTO DISTRICTS FOR IMPROVEMENT OF SYSTEM
OF PROTECTION OF THE PERSON IN EMERGENCY SETTLEMENT TERMS
OF EMERGENCY SITUATIONS

Staselko E. A.', Merkulova A.V.?

1 Kalmyk State University, Russia, the Republic of Kalmykia, Elista, Pushkin Street, 11, e-mail: uni@kalmsu.ru)
2 South - Russian State University of Economics and Service, Ministry of Education, Russian Federation
(346500 Rostov region, Shakhty, Shevchenko street, 147, Russia), e-mail: mail@sssu.ru)

Urbanization are characterized by growth of the population of the cities and an impact of the cities on environment
Level of pollution of atmospheric air it is caused by high anthropogenous load of the atmosphere, connected with
operation of vehicles, objects extracting and processing industry, snekroposnepretuky, and also the building industry
enterprises. In article results of monitoring muxeno6uotsl of Elista including zoning on the basis of indicator types and
mapping on number of types of lichens, and also the comparative analysis city muxenoouotsr Elista, in differing on
extent of pollution MecToobuTanusIx are given in a gradient the suburb city. On the basis of the analysis of the received
characteristics the regional scale of sensitivity of epifitny lichens to pollution is developed.

OUYUCTKA KEJE3HOMN PYIIBI OT MPUMECEN KAJIBIWA 1 MATHUSA ITPA Ei I3SMEJIMEHUN
Cracp H.D.

Hanunonanenslii nuccnenoparensckuil ToMckuii monuTexHUUeckuil yausepeutet, Tomck, Poccust
(634050, . Tomck, mp. Jlenuna, 30), e-mail: stanif@mail.ru

OuncTKa JKeIe3HON PyIbl OT MPUMECel KaIbIHsl ¥ MarHusi KUCJIOTAMH SIBISICTCS CaMOTOPMO3SIIIIMMCS TIPOLIECCOM
(oHeprus aktusamu 12 kJH/MOIb), TO3TOMY MOYKHO OKUJIATh YBEIIMYEHUS CKOPOCTH U MOITHOTHI OUYMCTKHU TIPU M3METBIe-
HHU Py/Ibl B PaCTBOPE KUCIIOTHL B cTaThe omicansl pe3yisraTbl COOTBETCTBYIOIIMX SKCIEPHMEHTAIBHBIX UCCIIEIOBAHMUIH, B
KOTOPBIX MCIIOB30BaJICs MPUpoaHbIi KpruBoposkckuii remarut ¢ pasmepom dactur ot +0,063 1o —0,074 mm. Ero o6paba-
TBIBAJIM PACTBOPAMH A30THOM KHCIJIOTHI OJTHOBPEMEHHO C M3MEJIFIEHHEM B OapabaHHOM 1IapoBOil MEJIBHHUIIE JJA00PaTOPHBIX
pa3mepoB: pabounii 066EM 5 11, Macca mapos 0,8 kr, ckopocTb BpateHus 60 00/MuH. M3MensaeHne mpoBOIHIK 110 3 4 Ipu
cootHoeHuu X: T, paHoM 20, ipu MaccoBoii Joiie KUCIOThL B pacTBope 5, 10 1 20%. YeranosieHo, uto 10%-HoM pacTBo-
pom kucnots! pu 20 °C BeimenaunBaeTcst 76,3% KanbIys, TOTAa Kak MpH 00pabOTKe KHCIIOTOH MPH TAaKHX XKE YCIOBHAX
6e3 n3mensaeHus — okonno 30%. IIpu 80 °C crenens ounctky yBemrumBaetcs 10 83,4%. OnperieneHa SHeprysi akTHBALMI
nporecca, Kotopasi paBaa 53 kJ[>k/MoJib, 4TO CBUAETENBCTBYET 00 OTCYTCTBUH Au((y3HOHHOTO TOpMOXKeHHs1. VI3MerbieHue
PYyABI B KHCIIOTHOH cpefie IMPOMCXOUT CHIIBHEE, YEM 3a TAKOE JKe BPEeMs B HeUTPAJIbHOM BOJHOM cpejie.

THE CLEANING OF IRON ORE FROM IMPURITIES OF CALCIUM
AND MAGNESIUM IN ITS MILLING

Stas N.F.

National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenina Street 30),
e-mail: stanif@mail.ru

The iron ore calcium and magnesium acid sanding is a self-stopping selective-oxidation process (its activation
energy is 12kJ/mol), therefore speed and reaction completeness increase could be expected in case of ore degradation
in acid solution. The article describes results of such field research where 2-mm grade natural Krivorogsky red hematite
with a particle size from +0.063mm to -0.074 mm was used. It was simultaneously under nitric acid treatment and
pebbling in a lab-size machine with 5 1 displacement, 0.8 kg roll mass, 60 rpm roll rate. Tumbling test was 3 hours
long, F:S balance — 20, acid mass fraction — 5, 10, 20%. Fixed that 76.3% of calcium blooms out in 10% and 20°C acid
solution whereas in the same conditions without milling only about 30% of calcium blooms out. At 80°C separation
grade increases up to 83.4%. Activation energy is 53 kJ/mol, what points to diffusion resistance absence. The iron ore
milling in acid condition passes more intensive than in neutral water condition.

OYHUCTKA KEJE3HOM PY/bI OT IPUMECEM KAJIbIIAS U MATHUSI
Cracp H.®D.

Hanumonaneueriii nccnenoparenbckuii TOMCKHA MOMTUTEXHUIECKUN YHUBEpCUTET, ToMcK, Poccust
(634050, . Tomck, mp. Jlenuna, 30), e-mail: stanif@mail.ru

W3yyeHa kuHeTHKa BBIIIEIAYMBAHUS a30THOI KHUCJIOTOM Kalblys M MarHus U3 NPUPOIHON MarHETUTOBOM py/bl
Oneneropckoro MectopoxaeHust (Poccnst). Kaxxaprit onsIT mpoBoawIIcs TpH Yaca ¢ aHanu3aMu pacTtBopa uepes 10, 20,
30, 60, 120 1 180 muH. ITpoBenens! onbiTel pu TeMueparypax 20, 40, 60 u 80 °C. IIpu ontumansHo# Temneparype 60 °C
H3YYCHO BIIUSTHIE MacCOBOI JIOJIM KUCIOTHI B uHTepBatie oT 1 10 30 %. s 10 %-ro pactBopa kuciots! mpu 60 °C mpose-
JICHBI OMBITHI IPU Pa3IMYHOM COOTHOIICHUH MEXK/y Maccoi pacTBopa 1 Maccoit kuciotsl (cootHomenue X:T) ot 3:1 no
20:1. YcTaHOBIICHO, UTO BBIIEIAYMBAHUE SIBIACTCSI CAMOTOPMO3SIIIIMCS IIPOIIECCOM, PHEPTHs aKTUBAIIMH KOTOPOTO PaB-
Ha 12 xJ[x/Monb. [Toka3zaHa BO3MOXKHOCTh OYMCTKH OT KaJblws Ha 66 % 1pu OHOKPaTHOH U Ha 94 % mpu IByKpaTHOIT
00paboTKe Py/IbI C MPOMEXKYTOUHBIM U3MEIIBICHHEM, TIPU KOTOPOM TIPOUCXOAUT pa3pylIeHHE OYNICHHOTO CJIOS JacTHI,
BBI3BIBAIOILIETO TOPMOXKEHHUE Tpoliecca. [IpoBeaeHbI ONbITHI 110 UCHONIb30BaHMIO HUTpara xkenesa (I11), B pactBope koTo-
poro oOpasyeTcst a30THasI KUCIIOTa 3a CYET MpoTeKaHus ruapoin3a. [lokasaHo, 9To BhIIeTauMBaHIE KaIbIHS 9TOH COIBIO
cocTaBigeT Toibko 10 %, Io3ToMy IIpUMEHEHHUE COJIeH JUTs BbIILEIaYUBaHUs IPUMECeH He peKOMEHIYETCsL.
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THE CLEANING OF IRON ORE FROM IMPURITIES OF CALCIUM AND MAGNESIUM
Stas N.F.
National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenina Street, 30), e-mail: stanifi@mail.ru

The kinetics of leaching calcium and magnesium from the natural magnetite ore of Olenogorsk’s land deposit
(Russia) by azotic acid was studied. Every experience practice makes for 3 hours with bath analyses in 10, 20, 30, 60,
120 and 180 minutes. The experience practices at temperatures 20, 40, 60 and 80 °C were made. The impact of acid mass
content in the range from 1 to 30% at a comfort temperature 60C was studied. The experience practices in a different
relationship between the solution mass and the acid mass from 3:1 to 20:1 for the acid solution of 10 % at 60 °C were
made. It was found that leaching is a self-stopping process with the activation energy of 12 kJ / mol. The cleanability
from calcium on 66 % at a single treatment, and on 94% at a double treatment of ore with the provisional bucking and
disrupting of eliminate bench entities which causes stopping process was showed. The experience practices of using
ferric nitrate (III), in solution of which the azotic acid is formed because of hydrolysis behavior was made. The leaching
of calcium this sal is only 10% was showed. Therefore the sal using for the leaching impurities is not recommended.

METOAUKA MOJAEJNPOBAHUS BOJIHBI ITPOPBIBA /UISI TIPEJOTBPAIIIEHU A
BO3MOXKHOI'O YIHEPBA, BBI3BAHHOI'O 3ATOIIVIEHUEM 3EMEJIb
B PE3YJIBTATE OBPYIIEHUS IIJIOTUHBI

Crenanos K.A.

I'HY BHUUTuM Poccenpxo3akageMun

[puBoauTCS OMMCaHNE METOAMKU MPEIOTBPAIIEHHS BO3MOXKHOTO yIIiep0a BBI3BAHHOTO 3aTOILIEHHEM, TTIOATOIIEHHEM U
Pa3MBIBOM 3eMeIb B pe3yssTare 0OpyIIeHys INoTHHBI. OHa MOKa3bIBAaeT XOPOIIE Pe3yIbTaThl Ha MACIITAOHBIX MOJEISIX, HO
TIPH 3TOM HE TPeOyeT HECON3MEPHMBIX BBIYUCIHTENBHBIX 3aTpaT. C ee MOMOIIBIO BO3MOKHO 0€3 HCHOIB30BAHMS CIIOKHBIX 1
JIOPOrMX MPOrPaMMHBIX CPEJICTB PACCUUTHIBATH 30HbI 3aTOIUICHYS, BbI3BAHHBIC BOJIHOMN IABOJKA WM BOJIHON IPOPbIBA, YTO
TI03BOJIUT CMELUAINCTaM ONTHMU3UPOBATH PAOOTHI IO OPTaHM3ALIMH ITPOTHBONABOAKOBBIX MEPONIPHATHIA. J{1st porHO3upoBa-
HUSL PacIpOCTPAHEHNUS! BOJIHBI [IPOPbIBA HA OCHOBE METOJMKH CO3[aHa KOMIIBEFOTEpHAs! [IPOrpaMMa, UCIIOIb30BaHUE KOTOPOI
TI03BOJISIET TIPU MUHHMAJIBHOM Ha0Ope NCXOMHBIX JJAHHBIX IPOBOAUTH MOAPOOHOE MOJEIMPOBAHIE PACTIPOCTPAHEHHS BOJHBI
TIPOPBIBA IO PyCity peku. [IpoBeieHHBIE TeCTOBBIE UCIIBITAHYS 1 PE3YJIBTaThl ITOKa3ald, YTO CO3AaHHAs [IPOrpaMMa CIIocoOHa
PacCUNTHIBATh TAPAMETPBI BOIHBI IPOPBIBA M BBIYHUCIISTH 30HbI 3aTOILICHHS, PAHKMPOBAHHBIE 110 ITyOHHE. CyIIeCTBEHHOE OT-
JMure pa3paboTaHHOM NPOrpaMMBI 3aKIIF0YAeTCsl B MEHUMAJIEHOM TpeOyeMoM Habope HadaIbHBIX IIApaMETPOB U B IPOCTHIX 1
HaNIAHBIX pe3ynbTaTax. Tak B CO3MaHHOM MporpaMMe BBIBOAUTCS nToroBas 2D kapTa ¢ n300pakeHHEM 3aTOMIEHHBIX yJacT-
KOB, PAaHXKMPOBAHHBIX 110 NTyONHE 3aTOILICHNUS U APYTHE NTapaMeTphl pacIpOCTpaHEHHUsT BOJIHBI IIPOPHIBA.

BREAK WAVE SIMULATION METHODOLOGY TO PREVENT POSSIBLE DAMAGE
CAUSED BY THE FLOODING OF LAND DUE TO THE COLLAPSE OF THE DAM

Stepanov K. A.
BSE “ARSRIHR”

The description of the methods to prevent possible damage caused by the flooding, flooding and erosion of land due to
the collapse of the dam. It shows good results in scale models but this requires disparate computational cost. With its help it is
possible without the use of complicated and expensive software to calculate the flood zone, or flood wave caused by a wave
of breakthrough that will allow specialists to optimize the organization of anti-flood measures. To predict the propagation of
a wave breaking on the basis of methodology developed a computer program, which allows the use of the minimum set of
input data to conduct detailed modeling of wave propagation through on the riverbed. Conducting tests and the results showed
that the created program can compute the break wave and calculate the flood zone, ranged in depth. The essential difference
between the developed program is a required minimum set of initial parameters in simple and intuitive results. So to set up the
program displays the final 2D map of the flooded areas, ranging in depth of flooding and other parameters of the wave break.

NHTETPUPOBAHHASA NTPOI'PAMMHAS BUBJIMOTEKA JIJIS1 OBPABOTKH
MEJUIWHCKHUX U ITPOMBIINJIEHHBIX CHUMKOB

Crenanos JI.H., Tumenko W.II.

DenepalibHOE rOCYIAPCTBEHHOE OIO/KETHOE YUPEKICHUE HayKH VIHCTHTYT IPOrpaMMHBIX CHCTEM
uM. A K. Aiinamassina Poccniickoit akajemun Hayk, VcciienoBarenbCkuil HEHTP MyJIBTHIPOLECCOPHBIX CHCTEM
(152021, SApocnasckas 06:1., [lepecnasckuii p-H, c. Becbkoso, yi. ITetpa I, 1. 4a), e-mail: mitek1989@mail.ru

Crartbs MOCBsIIIEeHa pa3padoTKe U peann3auy OHOINOTEKH aITOPUTMOB, KOTOpAst SIBIISIETCS. YacThIO TIPOTPaMMHO-
MHCTPYMEHTAJIbHOTO KOMILIEKCA BEICOKOIPON3BOAUTEILHOM 00pabOTKH H300pasKeHNH MEIMIIMHCKOTO U ITPOMBIIIIICHHOTO
Ha3HavYeHns. bubnmorexa mo3BoisieT paboTarh CO CHUMKAMH Pa3iIMYHBIX (JOPMATOB U SIBISIETCS] KPOCC-TUIAT(OPMEHHOM.
DTOT MoKa3aresb OTCYTCTBYET Y MHOTHX CYILECTBYIOIIMX CHCTEM U KOMIUIEKCOB CXOKEro HazHadeHus. B Oubnuoreke co-
OpaHbI peaTH3aIii Pa3INIHbIX aITOPUTMOB Ha rpaduaeckux nponeccopHsIx yerpoiictsax (GPU), opueHTHpOBaHHBIC HA
HCTIONB30BaHKE porpaMMHo-anmnapatHoil apxutektypsl CUDA. [TogpoOHO onucanbl HEKOTOpBIE (DYHKIUHM OMOTHOTEKH,
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KOTOpasi 00BbEANHAET BO3MOJKHOCTH OTKPBITOTO IPOrPAMMHOT0 00ECIICUSHHsI, YTO JIaeT BOZMOXKHOCTD €€ MPAKTHYECKOro
HCHOJIb30BAHUSL B COCTABE PA3IMYHbIX MPUKIAJHBIX CHCTEM. BUOMHMOTEKa SBISICTCS JIETKO PACHIMPSIEMOI U COICPIKHUT
B ce0Oe (hyHKIMH JUTs peIleHus 3a/1a4 JIMHEIHOM anreOphl, a Takke QHIBTpalny, 00padOTKY 1 aHAIM3a H300pasKeHHH.

INTEGRATED SOFTWARE LIBRARY
FOR MEDICAL AND INDUSTRIAL IMAGES PROCESSING

Stepanov D.N., Tishchenko L.P.

Ailamazyan Program Systems Institute of the Russian Academy of Sciences, Multiprocessor System Research
Center (152021, Yaroslavl region, Pereslavl area, Peter I st., 4a), e-mail: mitek1989@mail.ru

The article is devoted to development and implementation of software library, which is part of the computer
appliance of high-performance image processing for medical and industrial purposes. The library allows to work with
the images of different formats and is cross-platform. This attribute is absent in many existing systems and complexes
of similar purpose. The library has the implementations of various algorithms on graphics processing units (GPU) were
implemented in the software library, algorithms are carried out with the use of software and hardware architecture
CUDA. Some of the functions of the library are described in detail, library combines the capabilities of different free
software, it enables its practical use in various application systems. The library is easily expandable and contains
functions for solving linear algebra problems, as well as filtering, image processing and analysis.

PABPABOTKA U UCCJIEJJOBAHUE MATEMATHYECKOM MOJIEJIN
IJIIEKTPOMATHUTHBIX MPOLECCOB B PATUAJIBHBIX
AKTHUBHBIX MAT'HATHBIX IOAIIUITHUKAX

Crouxas A.Jl.

OI'BOY BIIO «Cankr -IletepOyprekuil rocynapcTBeHHbIN d1eKTpoTexHuueckuii ynusepeuret «JI9TH»
uM . B.W. Jlenuna ( YnbsiHOBa )», 197376, Poccus , Cankr -IlerepOypr , yauua [Tpodeccopa [Tomnosa , gom 5,
inferum@mail.ru

I[IpezncraBneHsl 1Be MaTeMaTHYEeCKHE MOJIENM PaJabHOTO aKTHBHOTO MAarHUTHOTO TIOAIIMITHUKA — ITOJHASI U YIIPO-
1ieHHast. [TofHas MaremMarnyeckasi MOJIelb aKTHBHOTO MarHUTHOTO TTOJIIINITHAKA TIpeIHa3Ha4eHa [Tl HCCIICI0BAHMUS HElH-
HEITHBIX CBOMCTB 2JIEKTPOMArHUTA ¥ BIMSTHUSI 9TUX HEJMHEWHOCTEH Ha AMHAMHKY POTOpa. YIPOIEHHas MaTeMaTudecKast
MOJIEINTh aKTHBHOTO MarHUTHOTO MOJIIIMITHHAKA TIPUMEHAMA [T Tieneit moaempoBanmst B Matlab/Simulink. [TpemnoxeHHbII
QIITOPUTM TIOCTPOCHHMS TTOTHOW MaTeMaTHYeCKON MOJISNM Peajn30BaH B BHJE aBTOHOMHOIO MPOrPAMMHOTO TTPUIIOXKEHHS.
TTpunoxeHne oOeciednBaeT pacyeT U BU3yaIH3allii0 OCHOBHBIX AJIEKTPOMArHUTHBIX XapaKTePHCTHK aKTHBHOTO MAarHUTHO-
TO MOJUIMITHUKA. [loJTydeHHbIe ¢ TIOMOIIBIO TAHHOTO TPUJIOXKEHHUSI PACUeTHAsI 3aBUCUMOCTh MHIYKTHBHOCTH OT TEKYILEro
TIOJIOKEHHUSI POTOPA U 3aBHCHMOCTb JICKTPOMArHUTHBIX CHII OT TOKa B OOMOTKAX SIEKTPOMArHUTa M TEKYILErO TTOIOKEHHS
poTopa B TaJbHEHIIIeM UCIIOIB3YIOTCS IIPH CHHTE3€ CHCTEMBI YIIPABJICHHUS JJIEKTPOMArHUTHBIM MOJIBECOM POTOpA.

DEVELOPMENT AND INVESTIGATION OF RADIAL ACTIVE MAGNETIC BEARING'S
ELECTROMAGNETIC PROCESSES MATHEMATICAL MODEL

Stotckaia A.D.
Saint Petersburg State Electrotechnical University (ETU)Professor Popov str. 5, St.Petersburg, 197376, RUSSIA

Two mathematical models of radial active magnetic bearing - complete and simplified - are presented. Complete
mathematical model of the active magnetic bearing is designed to research the nonlinear properties of the electromagnet and
the influence of these nonlinearities on the dynamics of the rotor. A simplified mathematical model of the active magnetic
bearing is applicable for the purposes of simulation in Matlab/Simulink. The proposed algorithm for constructing a complete
mathematical model is implemented as a stand-alone software application. The application provides the calculation and
visualization of the major electromagnetic characteristics of the active magnetic bearing. The numerical relationships
obtained with this application are described: the relationship between the inductance and the current position of the rotor, the
relationship between the electromagnetic force, the current in the coils of the electromagnet and the current position of the
rotor. These numerical values are subsequently used in the synthesis of electromagnetic suspension control system.

BJIMAHUE MPOLECCA TOPMOXEHHUSA HA HAITPA’KEHHOE COCTOAHUE
METAJUVIOKOHCTPYKIINHU KO3JIOBOT'O KPAHA

Crpeasuos C.B., Poiknkos B.A.!, Xapaamos I1.B.

1 laxTuHckuit uaCTUTYT (Prtran) KOxuOo-PoccHiickoro rocy1apcTBEHHOTO MOJIMTEXHUYECKOTO YHUBEPCUTETA
nm. MLU. ITnarosa (HoBouyepkacckoro nomurexuuueckoro nHerturyTa), lllaxrel, Poccust
(346500, . IIaxerL, . Jlenuna, 1), e-mail: streltcov_s@rambler.ru
2 PocToBckuil rocynapcTBeHHbIN YHUBEPCUTET Iy Tel cooOmenus, Poctos-Ha-/lony, Poccus
(344038, . Pocto-Ha-/lony, 1. Pocrosckoro ITonka HapomHoro Onomuenwus, 1. 2), e-mail: ucharlamov(@yandex.ru

HpOBeﬂeH AaHaJIu3 BJIUAHUS IMIPOLECCa TOPMOKECHHA KO3JIOBOI'O KpaHa Ha HaHp}DKéHHOC COCTOSAHHEC €0 METAJJI0-

KOHCTPYKLHMH. PaccMOoTpeH nporecc TOpMoXKeHUsI KpaHa IIpU KOHTaKTe pedopa Kosec ¢ pesnbeoM. OnpeneneHbl OCHOB-
HBIE YCIIOBUSI BOSHHKHOBCHHSI KOHTAKTa M CHJIBL, JCHCTBYIOIINE Ha XOIOBYIO YacTh KpaHa. [IpecTaBneHsl pacyeTHbIE
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CXEeMbl Harpy30K IpH JIMHEHHOM U THaroHaJbHOM PacOIOKEHUHU NPUBOJIOB. [l onpeneneHus U3MEHEHUs Harpy3oK
B 3aBHCHMOCTH OT HEPAaBHOMEPHOCTH TOPMO3HBIX MOMEHTOB IIPOBEACHO MOAETHPOBAHNE IIPOLIECCAa TOPMOKEHHUS KO3-
noBoro kpana KK-12,5-32. Haubosee HanpsHKEHHBIME Y3J1aMH METAJNIOKOHCTPYKIMHU SIBIISTIOTCSI MECTa 3aKpETICHHS
OTIOp C KpaHOBOH Oanxoi. HepaBHOMEPHOCTh TOPMO3HBIX MOMEHTOB, IIPH KOTOPBIX HANPSDKCHUSI B METANIOKOHCTPYK-
LIUM HE PEBBILIAIOT JOIMYCTUMBIX 3HAUCHUH, JUI KPAaHOB C JIMHEHHBIM paclojiokKeHHEM NIPUBOJOB cocTasisieT 39,8%,
¢ auaroHanbHbeIM — 37,1%.

INFLUENCE OF THE PROCESS OF BRAKING ON THE STRESS STATE
OF GANTRY CRANE METALCONSTRUCTION

Streltcov S.V.., Ryzhikov V.A.!, Kharlamov P.V.2

1 Shakhty Institute (Branch) of South-Russian State Polytechnical University n.a. M.I. Platov, Shakhty, Russia
(346500, Shakhty, Lenin sq., 1), e-mail: streltcov_s@rambler.ru
2 Rostov State University of Railway Transport, Rostov-on-Don, Russia (344038, Rostov-on-Don, Rostov
Regiment of the People’s Militia sq., 2), e-mail:ucharlamov@yandex.ru

For analysis of the influence of the braking gantry crane process with skewness on metalconstruction is presented
in the process of braking crane in contact of wheelflanges with rail. The main conditions of the influencing on the chassis
crane are determined. Calculating schemes of loading in linear and horizontal drive are presented. For determination of
the changing loading, depending on braking moments, modeling process of the gantry crane KK-12,5-32 was fulfilled.
The most powerful knots of the metalconstructions are the places of the mountings of support with girdercrane.
Unstability of braking moments in which the power in metalconstruction doesn’t go beyond admitted limits for linear
drive is 39,8%, for horizontal is — 37,1%.

MOJIEJIA OIIEHKH HAJTEXKHOCTH MOAYJILHBIX CTPYKTYP N-BAPHAHTHBIX
IMPOIr'PAMMHBIX CUCTEM JOCTYHA K ITUPOKOINOJIOCHBIM
MYJIBTUMEJINUHBIM YCJIYI'AM

Crynuna A.A.!, Measaep M.I.%, Hypraseesa F0.A.%, Bonorapes A.B.2, Bepxopy6os A.1.?

1 ®T'AQY BIIO «Cubupckuii Gpenepanbublii yHusepcuter», Kpacnospck, Poccus
(660025, Kpachosipck, niep. By3osckwuii,3)
2 OI'BOY BIIO «Cubupckuii rocyjapcTBEHHBII a3POKOCMUYECKUI YHUBEPCUTET UMEHU aKaIeMUKa
M.®D. PemernéBar, Kpacnosipck, Poccus (660014, KpacHosipck, nip. uM. ra3. «KpacHosipckuii pabouwnii», 31),
e-mail: saaS5@rambler.ru

B paborte mpemmararorcsi MOAENN OIEHKH HaJEKHOCTH MOIYIBHBIX CTPYKTYp N-BapHaHTHBIX IPOTPAMMHBIX CH-
CTeM JOCTYyNa K IIMPOKONOJIOCHBIM MYIbTUMeAuiHbIM yeiayraM. IIpemnaraercs xonuenuuss COTS-conpoBoxaeHus
N-BapnanTHOro mporpammupoBanus. OHa 00eCIeunBaeT JOCTYMHOCTh MaTeMaTHUECKUX MOJAENell I OLEHKH Ha-
JI©KHOCTH BEpPCUil MOJyJeH, 4TO MO3BOJISET MMETh MH(OPMAIMIO OTHOCHTEIBbHO Kak HaaexHocTu 10, Tak u ero
cronmocTd. PaccMarpuBaroTcs deTsipe THIIA 0a30BBIX MOAENEH ONTHMM3AINHU HAAEKHOCTH MPOTPAMMHBIX CHCTEM
(Bxuttouast N-BapHaHTHBIE CTPYKTYPBI) ITPU YCIOBUU OTPAHUYEHHOCTH HCIIOIBb30BAaHHsI CTOMMOCTHBIX pecypcoB. O600-
[IafoIIeld MOJICNBIO SABISETCS MOAeTb B-2, (hopmupyromas onTuManbHBI cOCTaB MOAyIeli MHOTO(YHKIIMOHATBHOMN
(K-¢ynxumit) N-BapraHTHO# pOrpaMMHOM CHCTEMBI C BBEIEHHEM N30BITOYHOCTH. [1o mpuyuuHe Hanu4us orpaHude-
HUI 1 TaKk KaK MBI ©MeeM Jieno ¢ GyHKuusiMu cuctemsl 110, H1 oIuH U3 METOM0B, IPEATOKEHHBIX paHee, HE MOXET
OBITh HAPSIMYIO» MCIOJIB30BaH ISl pelieHus 3a1adu B-2. BenencTBrue HelMHEWHOCTH 11e1eBOM (yHKIMH B paboTte
TIPEIOKEH METO/ IMHeApH3aIliH U MPE/ICTaBICHB! YHCICHHBIC TIPUMEPHI PEIISHNUs 3aJa49l ONTHMH3AIMU COCTaBa Bep-
cuif MOy IbHBIX N-BapHaHTHBIX IPOrPAMMHBIX CTPYKTYD.

ESTIMATION MODEL OF MODULAR STRUCTURES RELIABILITY OF THE N-VARIANT
SOFTWARE SYSTEM ACCESS TO BROADBAND MULTIMEDIA SERVICES

Stupina A.A.', Melder M.1.2, Nurgaleeva J.A.%, Zolotarev A.V.2, Vrhorubov A.1.?

1 Siberial Federal University, Krasnoyarsk, Russia (660025, Krasnoyarsk, Vuzovskii str., 3)
2 Siberial State Aerospace University, Krasnoyarsk, Russia (660014, Krasnoyarsk, Krasnoyarskii rabochii av., 31),
e-mail: saaS5@rambler.ru

The paper suggests estimation model of modular structures reliability of the N-variant software system access
to broadband multimedia services. The COTS-support concept of N-variant programming is offered. It ensures the
availability of mathematical models to assess the reliability of the modules versions, that allows to get information
about software reliability and cost. Let’s consider four basic types of models of software systems optimization
reliability (including N-variant structures), with the limited cost resources usage. A V-2 model is a general one, which
forms the optimum module structure of multifunctional (K-functions) N-variant software system with the redundancy
introduction. Due to the limitation presence and, as we deal with the functions of the system, none of the methods
proposed earlier, cannot be directly used for the tasks B-2 solving. In consequence of the target function nonlinearity the
paper proposes the linearization method and numerical examples of the optimization problem of versions of modular
N-variant software structures solving.
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Ob MCCIIEJOBAHUU PEXKUMOB HAT'PYKEHUSI TPAHCMUCCHUU JIETKOT'O
KOMMEPUYECKOI'O ABTOMOBWJISA B OITPEAEJTEHHBIX YCIIOBUAX 3KCIIVIYATALIUA

CyBopos U.A., Ky3smun H.A.

T'OY BIIO «Hwuxkeroponckuii rocyiapcTBeHHbINH TexHUUeckuid yHuBepeurer uM. P.E. AnekceeBay,
Hwxnauit Hosropon, Poccus (603950, I'CIT-41, H. Horopoa, yin. MunuHa, 1.24), e-mail: nntu@nntu.nnov.ru

[TpeuioxeH noaxor K HPOBEASHHIO NCCIISIOBAHNH CKOPOCTHBIX M CHIIOBBIX PEKHMOB pabOThI CHIIOBOTO arperara. Merox
TIPOBEJICHHST MCCIIEIOBAHHI OCHOBAH Ha KCIIEPHIMEHTAIBHOM cOOpe JaHHBIX O MapamMeTpax ABIKEHMSI aBTOMOOHIIS, padOThI
JIBUTATEIIs], TIOJIOXKEHHH OPraHOB YIPABIICHHS U JIp. C TOCIeAyIomel ux o0paboTkoi. B mporecce ucmbITanuii mponcxomur
JIBIDKEHHE aBTOMOOMIISI TI0O MapIIPYTY, COOTBETCTBYIOLIEMY PEalTbHBIM YCIOBHAM, M (PUKCALMS PsAa JAHHBIX Yepe3 Maslbie
NIPOMEXXYTKH BpeMeHH. [IpoBesieH aHam3 pe)kiMMOB HarpyKEHYsI TPAHCMHCCHH M pabOThI IBUTATEIIS JIETKOTO KOMMEPYECKOTO
ABTOMOOWIIS B peasbHbIX YCIOBHUAX SKCILTYaTal[MH Ha 3aJaHHOM MapiipyTe. [IpruBenieH crocob onpenenenus KpyTIIero Mo-
MEHTa I10 MOJIF0 MOMEHTOB H JIAHHBIX O CKOPOCTH BPAIICHHS KOJICHYATOro BaJia ¥ Harpy3Ke Ha JIBUraTellb METOJIOM OMJIMHEH-
HOM UHTEPIOJISILIUM, a TAKKE €r0 yTOUHEHHS! BBU/Ty HAJIMUMS YIVIOBBIX YCKOPEHMH Bpallaroiuxcs yacteil. B pesynsrare uccie-
JIOBaHUIA IOCTPOEHBI JUArpaMMBbl, HAITHO OTPaXKArOLIUE YaCTOTY BCTPEYaEMOCTH TOI0 WM HHOTO CKOPOCTHOIO U CUJIOBOTO
PpexiMa paboThI IBUTATENTS ¥ TPAHCMUCCHHY TIPU IBMKEHIH aBTOMOOWIIS B KOHKPETHBIX YCTIOBHSIX. Pe3ynbrars! aHamisa MOryT
OBIT UCIIOJIB30BAHBI IPH IIPOSKTHPOBAHUH U pacdeTax TPAaHCMUCCHH aBTOMOOWIISL, TIPY ONITUMH3ALMH TTapaMETPOB CHIIOBOTO
arperara aBTOMOOMIISI B LIETSIX YITy4ILEHHUS €T0 SKCILTYaTalMOHHbIX U TIOTPEOUTEIECKIX KaueCTB.

ABOUT THE SURVEY MODES OF TRANSMISSION LIGHT COMMERCIAL VEHICLE
LOADING UNDER CERTAIN OPERATING CONDITIONS

Suvorov L.A., Kuzmin N.A.

Nizhny Novgorod State Technical University n.a. R.E. Alexeev, Nizhny Novgorod, Russia
(603950, street Minin, 24), e-mail: nntu@nntu.nnov.ru

An approach to research speed and power modes of operation of the power unit. Research method is based
on collecting experimental data on the characteristics of the car, engine running, position controls, etc. with their
subsequent processing. During the test, there is a movement of the car along the route corresponding to the actual
conditions, and fixing a number of data over short intervals of time. The analysis of the loading conditions of the engine
and the transmission of light commercial vehicle in real-world conditions on a given route. Is a method for determining
the torque moments on the field and data on crankshaft speed and engine load by bilinear interpolation, as well as
its refinement in view of the angular acceleration of the rotating parts. The studies are graphs that clearly reflect the
frequency of occurrence of a high-speed and power modes of operation of the engine and transmission when the vehicle
under certain conditions. The analysis can be used in the design and calculation of transmission car in optimizing the
parameters of the power unit of the car to improve its performance and consumer qualities.

PABPABOTKA ITPOI'PAMMBbI PACYETA JIMCKOHTUPOBAHHBIX M3JIEP)KEK
JJISA TIPOEKTUPOBAHUSA I'OPOJACKUX, CEJIBCKHUX U TPOMBIHIJIEHHBIX CETEU

Cysoposa H.A.

OI'BOY BIIO «Bsitckmii rocymapcTBeHHBIN yHUBepcuTeT, Kupos, Poccust
(610000, Kupos, yin. MockoBckas, 36), e-mail: iasuvorova@list.ru

Pazpaborana nporpamma pacdeTa At BEIOOpa panoHaIbHOTO HAIPSDKEHUS TMTAHMS IIPH IPOEKTHPOBAHHUH TO-
POJICKHUX, CEJILCKUX M TPOMBIILIIEHHBIX ceTell. [IpeyiokeHHas MEeTOIMKa OLIEHKH AUCKOHTHPOBAHHbIX H3EPIKEK Ha CO-
OpY’KEHHE CHCTEM AIIEKTPOCHAOKEHNUS Ha PA3TMIHBIX HANPSHKEHHUSX CYIIECTBEHHO COKPAIIALT 3aTPaThl Ha IIPOSKTUPO-
BaHHUE U yMEHbIIAET BpeMsl BbIIOJIHEHN. Ha OCHOBaHMH BBINOIHEHHBIX HCCIICOBAHMIT IUCKOHTUPOBAHHBIC U3EPKKI
Ha JIEMEHTHI CHCTEMBI JJIEKTPOCHAOKEHNS TIpeyIaraeTcs IPEeICTaBUTh B BH/IE HENPEPHIBHON ()YHKIIUH B 3aBUCHMOCTH
OT IepeiaBaeMoii MOIHOCTH. J{J1s1 IPaBHIIBHOTO BBIOOPA BEIMYMHBI HANPSUKEHUS TPEOyIOTCS pacyeThl cpasy Mo TpeM
HaNpsDKEHHSIM, 9TO BEIET K YJOPOXKAHHIO KOHEYHOH CTOMMOCTH IpoekTa. IIpu MCIIonb30BaHMH IIPOrpaMMBI ITPOEK-
TUPOBILIHKY JOCTYIHBI TOJBKO MOJIb30BaTeNIbckue Tabmuubel Microsoft Excel, B KOTOpBIX €CTh BO3MOXXHOCTH OBICTPO
KOPPEKTHPOBATH CTOMMOCTB 3JIEKTPOYHEPIHU HAa Pa3HBIX YPOBHSAX HANPSDKEHUS, YUCIIO YacOB HANOOJIBIINX HArPy30K,
HOPMY JHCKOHTa, COCTaB 000PYJOBAHUSI, HCIIOIb3YEMOr0 Ha KaXk10M OTAEIbHOM 3HAUCHUH HAIPSKEHUSL.

DEVELOPMENT OF THE PROGRAM OF CALCULATION OF DISCOUNTED EXPENSES
FOR CITY, RURAL AND INDUSTRIAL NETWORKS DESIGN

Suvorova I.A.
Vyatka State University, Kirov, Russia (610000, Kirov, street Moskavskaya, 36), e-mail: iasuvorova@list.ru

A calculation program for choosing the rational power supply voltage for designing city, rural and industrial
networks has been developed. The offered technique of assessment of discounted costs of construction of power supply
systems for various voltages substantially reduces the designing expenses and decreases the execution time. On the
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basis of the investigations carried out by elements of the discounted cost of power supply system is proposed in the form
of a continuous function, depending on the transmission power. For right choice of the voltage required calculations
on three strains, which increases the cost of the final cost of the project. During the use of the program, only Microsoft
Excel user tables are available for the designer, which enable fast correction of electric power costs at various voltage
levels, the number of hours of greatest loads, discount norm, types of equipment used for each separate voltage value.

MOIJEJIUPOBAHUE 3AKPYUEHHBIX TYPBYJIEHTHBIX TA3OAUCIHHEPCHBIX ITIOTOKOB
Cyrak E.B.!, Cyrak A.B.?

1 Cubupckuii rocyiapcTBeHHBIN a3pokocMuueckuii yausepeutet, KpacHosipck, Poccus
(660014, r. KpacHosIpck, IPOCIEKT UM. razeTsl «KpacHosipckuii pabounii», 31), e-mail: sugak@mail.ru
2 SlpocnaBckuii TOCyIapCTBEHHBIN TEXHUIECKUH YHUBEPCHTET, SIpocnasib, Poccus
(150023, r. SIpocnaBnb, MocKoBCKHit pocHeKT, 88)

[pennoxeH HOBBII MOAXOM K MOAETMPOBAHUIO 3aKPYUEHHBIX TypOYJIEeHTHBIX Ta30[UCIEPCHBIX MOTOKOB. Pazpabo-
TaHa METOJIMKA BEPOSITHOCTHO-CTATHCTUYECKOIO MOACIMPOBAHUS C YUETOM ACTEPMUHUPOBAHHO-CTOXACTUUECCKOI IPUPOIBI
TypOyNEeHTHOTO JBVKEHUSI CILIOIIHON M IHCTIEPCHON (a3 ¢ MCTONb30BaHHEM METOJIOB TEOPUH BEPOSITHOCTEH M TEOpHH
CITy4JaiHBIX IporieccoB. Pa3paboTana Mojienb 3aKkpydeHHOro TypOyJIEHTHOTO Ta30/IMCIIEPCHOTO TI0TOKA B LIMTHHAPUIECKOM
KaHaJjie, MEeTO/IMKa pacyeTa MpoguIis KOHIIEHTPAIMH YaCTHIl X €T0 U3MEHEHH TI0 JUTHHE KaHana. Pa3paboTanHas MeToaMKa
MOJICTTUPOBAHMST MOJKET HCITONB30BaThCS TIPU aHAJIN3e, MHTCHCH(HKAIMK U TTOBBIIICHNH d(P(EKTUBHOCTH THAPOINHAMU-
YECKHX, TEIIO- 1 MaCCOOOMEHHBIX MPOLIECCOB B TETEPO(a3HbIX CHCTEMAX B PEKIMAX C HHTEHCHBHBIM B3aHMOAEHCTBHEM
(a3, MOZIETIMPOBAHNY 1 pacyueTax MPOIECCOB ¥ alIapaTtoB XMMUYECKUX TEXHOJIOTHH, OYMCTKH IIPOMBIIIICHHBIX Ia30BBIX
BBIOPOCOB OT Ta3000pa3HBIX U BHICOKOANCIEPCHBIX PUMECEH B IIEHTPOOEKHBIX MPSMOTOUHBIX CENaparopax 1 MUKIOHAX.

SIMULATION OF SWIRLING TURBULENT GAS-DISPERSION FLOWS
Sugak E.V.,, Sugak A.V.2

1 Siberian State Aerospace University, Krasnoyarsk, Russia (660014, Krasnoyarsk, Krasnoyarsky Rabochy Av., 31),
e-mail: sugak@mail.ru
2 Yaroslavl State Technical University, Yaroslavl, Russia (150023, Yaroslavl, Moscow Av., 88)

A new approach to the modeling of turbulent swirling gas-dispersed flows. The technique of probabilistic and statistical
modeling with the deterministic-stochastic nature of the turbulent motion of the continuous and dispersed phases with use of
probability theory and stochastic processes. The model of swirling turbulent gas-dispersed flow in a cylindrical channel, the
method of calculation of the concentration profile of the particles and changes along the channel. The developed simulation
method can be used in the analysis, the intensification and improvement of the hydrodynamic, heat and mass transfer processes in
heterophase system is in intensive interaction phases of modeling and calculation processes and devices of chemical technologies
for purification of industrial waste gases from gaseous impurities and highly centrifugal ramjet separators and cyclones.

MOIEJNUPOBAHUE TYPBYJIEHTHBIX 3AKPYYEHHBIX ITIOTOKOB
Cyrak E.B.!, Cyrak A.B.?

1 Cubupckuii rocy1apCTBEHHbBIN aspoKocMHuUYecKuil yHuBepeutet, KpacHosipck, Poccus
(660014, r. KpacHostpck, mpocnekT UM. razeTsl «KpacHospckuii pabouniiy, 31), e-mail: sugak@mail.ru
2 SIpocnaBckuii TOCYIapCTBEHHbBIN TEXHUUECKUH YHUBEpCHTET, Spociasib, Poccus (150023, 1. SIpocnagis,
MockoBckuit nmpocnexT, 88)

PaccmarpurBaeTcst HOBBII TIOIXO K MOZICIMPOBAHUIO TYpOYJICHTHBIX 3aKpy4YEHHBIX ITOTOKOB Ta3a. Paspaborana Monens
JIBIDKCHHUS 3aKPYUCHHOTO IIOTOKA T'a3a ¢ y4eToM 3aTyXaHUs! KPYTKU U BIIUSHHUS 0TI PaHYHBIX CJIOEB, II03BOJIIOIIAs PACCUUTATh
TIPO(IITE OKPYKHOI COCTaBILIONIEH CKOPOCTH M €0 H3MEHEHHE TI0 JTMHE U pafrycy KaHasa. [lomydeHHbIe 3aBICHMOCTH TSt
pacueTa OKpYyKHOM COCTABIISIOIIEN CKOPOCTH Ta3a U €€ 3MEHEHHMS 110 JUIMHE U PaJInyCy KaHalla ylOBIECTBOPUTEIBHO COITIa-
CYIOTCSI C 9KCTIEpUMEHTAIBHBIME JJAHHBIMU. PazpaboTannast MEeTOMKa MOIETMPOBAHNUS TypOYICHTHBIX 3aKPYUEHHBIX TOTOKOB
MOYKET MICTIONIB30BAThCSI [PH AHAJIN3E, NHTEHCU(DHUKAIMK 1 MOBBILICHUN Y()()EKTUBHOCTH THAPOAMHAMUYECKHUX, TEIIO- X Mac-
COOOMEHHBIX IPOIIECCOB, MOAEINPOBAHHH 1 PacieTax MPOIECCOB H alapaToB XUMIIECKHIX TEXHOJIOTHH, @ TAKKe MPOIECCOB
U aNIapaToB JUIsl O4UCTKH IPOMBIIIICHHBIX Ta30BbIX BBIOPOCOB OT Ia3000pa3HBIX M BBICOKOJMCIIEPCHBIX IPUMECEH.

SIMULATION OF TURBULENT SWIRLING FLOWS
Sugak E.V.!, Sugak A.V.2

1 Siberian State Aerospace University, Krasnoyarsk, Russia (660014, Krasnoyarsk, Krasnoyarsky Rabochy Av., 31),
e-mail: sugak@mail.ru
2 Yaroslavl State Technical University, Yaroslavl, Russia (150023, Yaroslavl, Moscow Av., 88)

A new approach to the modeling of turbulent swirling flow of gas. A model of a swirling motion of the gas flow
with the damping effect of the twist and the boundary layers of gas, which allows the district to calculate the profile
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of the velocity component and the change in length and radius of the channel. Obtained according to the calculation
of circumferential component of the gas velocity and the changes in length and radius of the channel are in good
agreement with experimental data. The developed methods for simulation of turbulent swirling flows can be used in
the analysis, the intensification and improvement of the hydrodynamic, heat and mass transfer processes, modeling
and calculation processes and devices of chemical technologies and processes and apparatus for the purification of
industrial gases from gaseous and highly impurities.

MOJYYEHHUE COJIEM ABCOPBIIMEN KOMIIOHEHTOB M3 OTXOJISAIINX I'A30B

Cyposeruna T.1O., Hukanapos M.U., Hukauapos U.C.

Huxeropoackuii rocynapcTseHHblil Texunueckuit yausepceutet um. P.E. Anexceesa, [[3ep:kunck, Poccus
(606029, r. 13epkuHCK, yi. ['aiinapa, 49), e-mail: surovegina-1962@mail.ru

M3yuena BO3MOKHOCTB MOTYUEHHs] HEUTPAIN30BaHHbIX COJIEBBIX PACTBOPOB M BBIJIEICHUS U3 HUX TOBAPHBIX COJIEH METO-
JIOM TIOJINTEPMHYECKON KpHCTAILTM3aIlmHy. Pelniena 3a1a4a MCTIob30BaHHsT OTXOJIOB APYTHX TIPOM3BOJICTB M CHIDKECHHE SHEPIreTH-
YeCKHX 3aTpaT Ha MOIydeHHe Conell. AHaII30M CTa/ui Mporiecca Ha uarpaMme CocTaBa 00pa3yromIeHcs CHCTEMBI TOKa3aHa d(-
(heKTHBHOCTH TPYMEHEHNS LIUPKYJISIIAN MaTOYHOTO PAaCTBOPA Ha CTAIHIO a0COPOLIMN KUCIBIX KOMITOHEHTOB W3 OTXOISIIINX Ta30B.
IprnmMeHenye IMPKyYIAIIOHHON TEXHOIOTHH TTO3BOJISET MOTydaTh COMM B BU/E O0Jiee KOHIIEHTPHPOBAHHBIX KPHCTAIUIOTHPATOB
1 6e3BOIHBIX coneil. D(P(HEKTHBHOCTH NPEIVIOKEHHOTO NPHHIIUIIA SHEProcOepeKeHNS SKCIIEPHIMEHTaILHO ITOTBEPKICHA [IPH
00paboTKe TEXHONOTHH CYTTb(HTA HATPUSL M XJIOPUCTOrO aMMOHHL. [10Ka3aHO CHIDKEHHE SHEPTreTUYECKUX 3aTpaT Ha X MPOH3-
BOJICTBO B 3-5 pa3. KparHOCTh HUPKYJISIIFN MATOYHOTO PACTBOpa HA aOCOPOIMEO KOMIIOHEHTOB COCTaBsieT 1-1,2.

PRODUCTION SALTS BY MEANS OF ABSORPTIONS COMPONENT FROM HARMLESS GAS
Surowegina T.Y., Nikandrov M.I., Nikandrov LS.

Nizhny Novgorod State Technical university n.a. R.E. Alekseev, Dzerzhinsk, Russia
(606029, Dzerzhinsk, avenue of Gaidar, 49), e-mail: surovegina-1962@mail.ru

Production neutralizating salt solution and salt isolation by means of polytethermic crystallization is studing. That
settles utilization waste materials end lowerling energy expenditure work out. When for absorption make use 21% natrium
carbon solution it is necessary evaporate 4,6 ton water on one ton good salt. On composition diagram it is illustrated necessity
production salt in condition with little water crystal without evaporation salt solution. Circulating technology salts of render
harmless gas is offer. This technology in clude stage: absorption component from harmless gas; neutralization absorptive
solution; crystallization salts; educe of suspended particles salts. Circulating number 1-1,2. Experimental results productious
sodium sulfite and ummonium chloride show highly effetiveness offer principle economy of energy. It is illustrated cutting
of production energy loss was decreased in 3-5. Circulating number total mother liquor or on acid solution neutralization
makes up 1-1,2 . Productivity in neutralization stage increase 1,6-1,8 time. Productivity techologycal sistem increase in 1,25.

BJINSTHUE MTAPAMETPOB I'PEM®EPA HA CONTPOTUBJIEHUE BHEJIPEHUIO
B CMEP3IINUCS ®JTOTAHMOHHBIN KOJTYEJAH

Cyposeruna T.}FO., Hukanapos WU.C., lypamos A.Jl.

Hwmxeropoackuii rocynapcTBeHHbI TexHuueckuil yausepceutet um. P. E. Anekceesa, . [I3epxkunck, Poccus
(606026, T. JI3epxuHck, yi. [aiinapa, 49)

HccnenoBan nporece BHEAPSHHUSI PEXKYIIUX JIEMEHTOB rpetidepa B cMep3IHiics (MIOTAlMOHHBIH KoTdeaH. YCTaHOBIIe-
Ha 3aBICHMOCTb BEITIHIMHBI 3aITyONISHHS PEXKYIIHX IEMEHTOB rpefiepa OT YHCISHHOTO 3HAYCHHUS! YIEIBHOTO COPOTHBIICHHS
BHEJIPEHHIO. YCTAHOBJIEHA 3aBUCUMOCTb CUJI COITPOTHBIIEHHS BHEJIPEHHUIO OT JUTMHBI PEKYIIEH KPOMKH, yIla 3a0CTPEHNUs pe-
JKYIIUX JIEMEHTOB, ITYOMHBI BHEIPEHNS B TIEPErpyKaeMbIil CepHBI KodeaH. [lomydeHa perpeccioHHas MOzelb Iporecca
BHEZIPEHUS PEKYIINX DJIEMEHTOB B CMCpSLLIl/H\/'ICSI (bJ'IOTaLlI/IOHHHﬁ KOT9€1aH, IMO3BOJIAIOIIAs ONITUMU3HUPOBATH KOHCTPYKIUIO U
Ppa3MephI PeKYIIUX IeMeHTOB. [1oydeHs! JaHHbIe TT0 M3MEHEHHIO HAaNPSDKEHHS CKATHS 0 JUTHHE PEXKYIIEro SIEMeHTa pr
€ro BHEJIPEHUH B CMEP3IIHIics CIoH (roTalMoHHOro koiryenana. [Tokasana OTHOCHTENbHAS CXOIMMOCTD JIAHHBIX 3HAYEHUI
C BEJIMYMHAMH HAMPSHKEHNH CHKATHS IS CMEP3IIErocs! Tecka. YCTAaHOBJICHB! ONTHMAJIBEHBIE Pa3Mephl PEXYIIHX JIEMEHTOB
rpeiiepa juist neperpy3Kn CMep3LIErocst KOueiana, a TAkKe BEMMYHHA PACCTAHOBKH PEXYILMX IEMEHTOB HA YENIFOCTH Tpeki-
(epa, TP KOTOPBIX MPOUCXOAUT OoJiee P (HEKTHBHOE pa3pyIIeHIE KOPKH CMEP3IIErocs MaTepHaa.

IMPACT OF THE PARAMETERS OF GRAB ON RESISTANCE TO THE INTRODUCTION
IN THE FROZEN PYRITE FLOTATION

Surovegina T.U., Nikandrov L.S., Shurashov A.D.

Nizhny Novgorod State Technical University n.a. R. E. Alekseev, Dzerzhinsk, Russia
(606026, Dzerzhinsk, avenue of Gaydar, 49)

We are established the interrelation of the process of implementation of the cutting elements to grab the frozen pyrite
flotation. We are established the dependence of the magnitude of penetration of cutting elements grab the numerical values of
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the resistivity of implementation. We are received data on changes in the compressive stress along the cutting element when
embedded in the frozen layer of pyrite flotation. The relative convergence of these values with the values of compressive
stresses to the frozen sand was set. We are established the dependence of the resistance forces the introduction of cutting
edge length, the angle of taper cutting elements, the depth of penetration in the overloaded iron pyrite. We are received the
regression model of the implementation process of cutting elements in the frozen pyrite flotation, which helps optimize the
design and size of cutters. Were installed the optimal size of cutters grapple for handling frozen pyrites, and also the amount
arrangement of cutting elements on the jaw grab, in which there is a more efficient destruction of the frozen crust material.

PABPABOTKA AKKYMVYJISITOPA SHEPTUH PACKPBITHUSI UEJTIOCTEN T'PEV®EPA TIPU
HNEPEI'PY3KE CMEP3IIETIOCA ®JIOTAHMOHHOI'O KOJTYEJAHA

Cyposeruna T.1O., Hukanapos U.C., lllypamos A.Jl.

JI3epKUHCKUI MOMTNTEXHUIECKUI MHCTUTYT HIKEeropoickoro rocy1apcTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA,
Hzepxunck, Poccust (606029, r. JI3epxkuHck, yi. ['aiinapa, 49), e-mail: surovegina-1962@mail.ru

[Mpoanann3npoBaHEI IMEIOMINECS KOHCTPYKINH Tpeii(hepoB [Tt pa3paboTKy CMEP3IINXCS CHITyYHX MaTepUaoB,
BBISIBJICHBI BOBMO)KHOCTH UX MOJCPHHU3ALUH. YCOBEPIICHCTBOBAHA KOHCTPYKIHSI CEPUIHOTO rpelidepa, HCIob3ye-
MOTO TIPH TIePerpy3Ke cMep3Ierocs: GIOTAHOHHOTO KOJUelaHa Ha OTKPBITOM CKJIafle €r0 XpaHEeHHs. Y UUTHIBAIICh
paHee pa3paboTaHHBIE KOHCTPYKIMH TpeiidepoB, a TakKe CyIIECTBYIONHE METOMKU pacueTa IapaMeTpoB rpeidepa.
HccnenoBaHbl n3MEHEHUSI MOMEHTOB CHIJI COTIPOTHBIICHNUS 3aUePIBIBAHHIO TIPH pa3pabOTKe CMEP3IIETocs KoTdeaaHa B
3aBUCHMOCTH OT BJIQXXHOCTH MaTepuaa, a TakXKe Mpu Bo3aelcTBrH BiOpanuy. [TokazaHa 1nenecood0pasHOCTh BKITIOUE-
HUSI MOMEHTA CHJI CONPOTHBIICHHS Pa3pyIICHUIO 3a>KaToi 4emocTsIMHy Tpeiidepa kopkn cmep3merocst marepuana. Pas-
paboTaHbl TEXHUUECKHE PELICHHsI 110 TOBBIIICHUIO HAJIeKHOCTH Tpeiidepa mpu mneperpy3ke cMep3ierocs GpuoTarm-
OHHOTO KOJTYe/aHa, 00eCTIeunBaloIie YHeprocoepekeH e My 3a4epIIbIBAHNN MaTepraia. Pazpaborana KOHCTPYKIUS
AKKYMYJITOpa SHEPIMU PACKPBITHS YelltocTel rpeiidepa n ormyckaHus HIDKHEH TpaBepchl, peCTaBlIeHa HHKEHEePHAs
METOAMKA pacyeTa akKyMyJIsITOpa SHepTHUH. AHaIH30M OaaHca KpyTSAIINX MOMEHTOB MOKa3aHO BIHSHHUE MPYKHHHBIX
AKKyMYJIATOPOB Ha CTENEHb pacKphITUs democTeid. [loka3aHO CHUKEHME YyCHUIIMS BHEAPEHUS PEXYIIUX 3JIEMEHTOB
rpefiepa mpu CHIOBOM BHEAPEHUH B CMep3IImiics cioif Marepuana. [Toka3aHa HEOOXOMMMOCTh y371a pa3MbIKAHHS
KHHEMaTHYECKOH CBSI3U B CHCTEME «aKKyMYJISITOp DHEPTUH — IIApHUP TPABEPCHI YETIOCTH Tpeiidepar.

BATTERY ENERGY DEVELOPMENT GRAPPLE JAWS GAPING
AT OVERLOAD FROZEN PYRITE FLOTATION

Surovegina T.U., Nikandrov I.S., Shurashov A.D.

Dzerzhinsky Polytechnic Institute of NizhegorodskyTechnical University, Dzerzhinsk, Russia
(606029, Dzerzhinsk, avenue of Gaydar, 49) e-mail: surovegina-1962@mail.ru

We are analyzed the available designs grabs for developing frozen granular materials, identifying their
modernization. We are improved design of serial grapple what used overload frozen pyrite flotation in the open
warehouse storage. We took into account the previously developed design grabs, as well as existing methods of
calculating parameters grab. The changes in the resistance moment in the development of the frozen scoop pyrites,
depending on moisture content, as well as exposure to vibration. The expediency of including the destruction of the
resistance moment clamped jaws grab the frozen crust material. The technical solutions to improve the reliability
grapple overload frozen pyrite flotation, providing energy savings for scooping material. The design of the battery
power grab jaws opening and lowering the lower cross member, presented an engineering method for calculating the
battery power. Balance sheet analysis shows the effect of the torque spring on the battery level of disclosure jaws.
Shown to reduce the implementation effort cutters grapple with the power to implement the frozen layer of material.
The necessity of opening the site kinematic coupling in the energy storage - the hinge beam jaws grab.

MPEJITYCKOBOW )KUJIKOCTHBII MOJOT PEBATEJD JU3EJIbHBIX JBUTATEJIEN
HA BA3E IYCKOBOTI'O JIBUTATEJISI 1-10Y

CrbipbaxoB A.Il., Kopuyranosa M.A.

Oprunckuit rexHonornyeckuid MHCTUTYT (Guinan) GI'b OV BITO «HanuoHanbHbIi HCCIIEI0BATEILCKUT
Tomckuit monurexuuueckuit yausepceuret», KOpra, Poccus (652050, . FOpra, yi. Jlenunrpanckas, 26),
e-mail: kma77@list.ru

B pabote paccMOTpeHBI BOMPOCHI, CBA3aHHBIC C MPOOIEMOi MyCKa JU3CNIbHBIX JBHUraTeNicii nmpu Oe3rapakxHoM
XpaHCHUH B YCIIOBHSAX HU3KUX W OTPUIATEIBHBIX TEMIIEpaTyp OKpy)Karomied cpensl. [IpuBeneH kpaTkuii 0030p cy-
IICCTBYIOIIUX CIIOCOOOB M KOHCTPYKIMK yCTpoicTB TerutoBoit moarorosku JIBC nepen myckom. Ha ocHoBe anasmsa
CYIIECTBYIOIIUX CIIOCOOOB TEIU0BOI moAroToBkd [IBC OBLIO MPeaIoKEeHO B Ka4eCTBE TETNIOBOTO MOIYIIS IS OCY-
LIECTBICHHSI MIPEJIITYCKOBOTO IMOIOTPEBa TPAKTOPHBIX JBHUraresei ncnosib3oBarh myckoBoit asurarens [T/[-10Y. s
n3ydeHus: 9PPEKTUBHOCTH Pa30orpeBa OXJIAKIAIONICH KUIKOCTH, 3a CUCT YTHIN3AINU Teia, ObIIO MPEIIoKEHO HC-
MoJIb30BaTh myckoBoi neuraresns [1/1-10Y. B crarbe npuBeneHa skcriepuMeHTalbHasl yCTaHOBKA, €€ IPUHIUITHATIbHAS
cxema, IpeIoKeHa METOIMKA TPOBEICHHS SKCIICPUMEHTAIBHBIX nccaeqoBannid. Ha 6a3e mpeanokeHHOH KOHCTPYK-
MU SKCIIEPUMEHTAIBHON YCTAaHOBKH IPOBEJCHBI MPEABAPUTENIbHBIC UCCIIeA0BaHMs. Pe3ynbraThl HCCIIeI0BaHUM 110~
Ka3aJH BBICOKYIO 3()(EKTHBHOCTH MPUMEHEHHS MpeamyckoBoro asurarens [1/1-10Y ams momorpeBa AW3ENbHBIX JIBU-
raresuei.
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PREOPERATIONAL LIQUID HEATER DIESEL ENGINE BASED ON STARTING TD-10U
Syrbakov A.P., Korchuganova M.A.

Yurgisnky Technological Institute (branch) of FGB DU VPO «Tomsk Polytechnic University», Jiirg, Russia
(652050, Jurga, Leningradskaya Str., 26), e-mail: ytitpu@tpu.ru

The paper discusses issues related to the problem starting diesel engines at bezgarazhnom storage at low
temperatures and negative environment. A brief review of existing methods and designs of the thermal preparation
engine before starting. Based on the analysis of existing methods of thermal preparation of the ICE was suggested as
a thermal module for preheating tractor engines use starter motor AP-10U. To study the effectiveness of heating the
coolant through the heat recovery was suggested to use starter motor AP-10U. The article describes the experimental
setup, its concept, the technique of experimental studies. On the basis of the proposed construction of the experimental
setup, preliminary study. The results showed high efficiency of the engine preheating PD-10U for heating diesel engines.

OBOCHOBAHME NTPUMEHEHUSA YIIPYTUX 9JIEMEHTOB B KOHCTPYKIIMA
MEXAHUN3MA IIEPEIBUKKHA LU TOBOM CTPYTOBOM CEKIIUU
MEXAHWU3UPOBAHHOM KPEITM C OCHOBAHUEM KATAMAPAHHOT' O THITA

Coicoes H.I1.!, Typyxk }0.B.2

1 TOY BIIO «tOsxno-Poccuiickuii rocynapcTBenHslit nonutexuuueckuil yausepeureT (HITN) um. ML ITnarosay,
Hosouepkacck, Poccus (346428, PoctoBckast 0671., . HoBouepkacck, yi. [Ipocemenust, 132),
e-mail: SysoevNI@npi-tu.ru
2 Ilaxtunckuii uactUTyT (Prutnan) ['OY BITIO «OsxHo-Poccuiickuii Tocy1apcTBEHHbIH MOTUTEXHUYECKUN
yausepeutet (HITM) um. M.U. Tlnaroay, [laxtel, Poccus (346500, Pocrosckast 06m., . [llaxTsl, rut. JIenuHa, 1),
e-mail: uraturuk@mail.ru

[IpencraBieHbl TEXHUYCCKHE TPEOOBAHUS K CUCTEMaM arperaTUpOBaHUs IIUTOBBIX CEKIIMHA MEXaHU3UPOBAHHON
KpENH MPU CTPYTOBOH TEXHOJOTHU BBIEMKH YIIIL. PaccMOTpeHBI KOHCTPYKLIMH MEXaHH3MOB TIEPEIBIDKKU Kpere Me-
XaHU3UPOBAHHBIX CTPYTOBBIX LIUTOBOIO TUIIA C OCHOBAaHMUSAMHU KaTtamapaHHoro Tumna «Jlon-®amus» u M137. Onpene-
JICHBI UX KOHCTPYKTUBHBIC JOCTOMHCTBA, HEOCTATKH, 00acTh NpuMeHeHHs1. O00CHOBaHA HEOOXOAUMOCTD MIPUMEHE-
HUSL B KOHCTPYKIMHM MEXaHU3Ma [ePeJIBUKKHU IIUTOBOM CEKLIMK CTPYTOBOI Kpenu ¢ OCHOBaHUEM KaTaMapaHHOI'o THUIIA
YIOPYTHX 3JI€MEHTOB (IITaHTOBBIX Tonkarenei). [Ipeanaraercss ycTpoicTBO Ui MEPEBIKKH ITUTOBOM CEKLUH MeXa-
HU3UPOBAHHOM KPEITU C OCHOBAHHEM KaTaMapaHHOTO THUITA U NIepeMEIICHUs 3a00HOT0 KOHBEepa CTPyroBoi yCTaHOB-
KH. YIIpyTHe ITaHT |, TOIBM)KHO PACIIONIOKEHHBIE B ONIOPE THAPOIOMKpPATA U 3aKPEIICHHBIC B Oyrernie, BBIABUIasICh U3
OIOPBI THIIPOJIOMKPATa, Pa3rpy’KaroT MITOK THAPOJIOMKpATa OT OOKOBBIX HAIPY30K U YICPKUBAIOT KOHBEHEP CTPYTrOBOM
YCTaHOBKHM OT CIIOJI3aHMsI 110 MaJCHMIO IUIacTa B MpeAeriax ux ynpyrux aedopmanuii. [IpeacraBieHHOe YCTPOHCTBO
obecrieunBaeT CEKIUH KPEIU MPEOI0JICHUE IIOPOTOB» B MouBe Iuiacta Oonee 200 MM, YTO 3HAYUTENILHO MMOBBIIIACT
3¢ PEeKTUBHOCTH pabOTHI CTPYTOBOTO MEXaHU3UPOBAHHOTO KOMILJIEKCA B CIIOKHBIX TOPHO-TEOIOTHYECKUX YCIOBHSX.

BASING ELASTIC ELEMENTS USAGE IN THE CONSTRYCTION OF THE MECHANISM
OF MOVING THE SHIELD PLANE SECTION OF THE MECHANIZED SET WITH THE
BASEMENT OF CATAMARAN TYPE

Sysoev N.L.!, Turuk Y.V.2

1 South-Russian State Polytechnical University (NPI). (346428 The town of Novocherkask, Prosveshcheniya st. 132),
e-mail: SysoevNI@npi-tu.ru
2 Shakhty Institute (branch) of the Southern Russian State Polytechnical University (NPI)
(The town of Shakhty, 346500 Lenin square, 1) e-mail: uraturuk@mail.ru

Technical demands the systems of unitizing shield sections of the mechanized set at plane technology of coal
mining are represented. The construction of the mechanisms of moving sets of the mechanized plane of shield type with
the basement of catamaran type “Don-Falia” and M 137 are considered. Their constructive advantages and disadvantages
and the field of their using are defined. The necessity of using elastic elements (rod pushers) in the construction of the
mechanism of moving shield sections of plane set with the basement of catamaran type is substantiated. The installation
for moving shield sections of the mechanized set with the basement of catamaran type and for moving the face conveyer
of the plane installation is proposed. Elastic roods movably situated in the base of hydraulic jack and fixed in the band
loop, sliding out from the jack base, relief the jack plunger from lateral loads and retain the conveyer of the plane
installation from slipping along the seam dipping in the limits of their elastic deformations. The represented installation
provides the set section for overcoming “thresholds” of more than 200 mm in the seam ground which greatly increases
the efficiency of work of the plane mechanized complex in complicated mining-geological conditions.

PA3PABOTKA Y UCCJIEJJOBAHUE KAMEPHOTI'O 3AXBATHOI'O YCTPOUCTBA
JIJISI TPAHCIIOPTUPOBAHMS HEXKECTKUX U3AEJWI C BHYTPEHHEM MOJIOCTHIO

CobicoeB C.H., Hukutun P.A.

Bnagumupckuii rocynaperBennsiit yuusepeuteT uM. A.I. u H.I. CroneroBsix, Bnagumup, Poccust
(600000, r. Bnagumup, yi1. Topekoro, 87), e-mail: niknamerom@mail.ru

JIi1st TPAaHCTIOPTHPOBAHUSI U3IEIHH [HINHIPHIECKON (GOPMBI C BHYTPEHHEH MOIOCTHIO (TPYObL, OyXTHI U JIp.) Mac-
coit 10 300 Kr nCrosb3yloT MEXaHUYECKUE 3aXBaTHbIC YCTPOHCTBA. JlaHHbIE 3aXBaTHBIE YCTPOMCTBA CO3MAI0T OOMBIIOE
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yZIeNbHOE JIABIICHUE Ha MOBEPXHOCTh TPAHCIIOPTUPYEMOTO U3/ISIIHs, YTO MPUBOANT K Jedopmarmu usaenus. PazpaboTka
3aXBaTHOTO YCTPOICTBA, NCKITIOYAOIIETO MEXaHMIECKHE OBPEXKICHHS U3CUs HA TPOTSHKEHUH BCETO TEXHOJIOTHIECKO-
TO Iporecca e€ TPaHCIIOPTUPOBKY, SABISETCS aKTyalbHOH. [IpruMeHeHne CTpyKTypbl KAMEPHOTO UCTIOIHEHUS 3aXBATHOIO
YCTpOICTBa ¢ HEPACTSHKUMOM 000TOUKOI MO3BONISIET CHU3UTH YACIBHOE aBICHNE Ha 3aXBAThIBAEMYIO TOBEPXHOCTD U3-
JIeIUSI U yBEITHYIUTD TPY30H0AbEMHOCTD. [l1s obecredeHns 6e3y1apHoil OCTaHOBKH M3eis Ha pabouyro HOBEPXHOCTh
MIPeVIO’KEHA CXeMa KaMEepPHOTO 3aXBATHOTO YCTPOUCTBA, COCTOSIIETO U3 BYX B3aHMMOCBSA3aHHBIX MPHBOIOB: KAMEPHOTO
3axBara M JBYXMEMOpaHHOTO IPHUBOJA €ro HepeMelleHus. [JaHHOe TeXHHYECKoe PEIIeHUEe MTO3BONISIET YIASP)KUBaTh U3-
Jienre ¢ MUHAMAJIBHBIM CHJIOBBIM BO3ACHCTBHEM M O0ECIICUHTDH IUIAaBHOCTH IIOCTAHOBKH TPAHCHOPTUPYEMOTO H3/ICIHS
Ha pabo4yIo MOBEPXHOCTh. KOMIBIOTEpHOE MOJCITUPOBAHKE M SKCIIEPUMEHTAIbHBIC UCCIISIOBAHNUS TOATBEPIMIN pado-
TOCTIOCOOHOCTH KaMEpPHOTO 3aXBATHOTO arperaTHOro0 MOy, PacxokaeHne HaTypHBIX SKCHEPUMEHTOB C Pe3yIbTaTaMu
KOMITBFOTEPHOI'0 MOJEINpOBaHus cocTanisieT 10% U He NpeBbILIaeT A0MYCTUMON HOPMBI.

ELABORATION AND INVESTIGATION OF CHAMBER GRIPPER DEVICE
FOR TRANSPORTATION OF NONRIGID PRODUCTS WITH AN INTERNAL CAVITY

Sysoev S.N., Nikitin R.A.

Vladimir State University named after Alexander and Nikolay Stoletovs, Vladimir, Russia
(600000, Vladimir, street Gorkogo, 87), e-mail:niknamerom@mail.ru

For transportation of cylindrical form items with the internal cavity (e.g. pipes, coils, etc) and considerable bulk (less
or equal to 300 kg), mechanical gripper devices are used. These gripper devices provide high specific pressure on the surface
of the item transported and this leads to mechanical deformation and disruption of the product integrity. Elaboration of the
gripper device which eliminates any mechanical ware damage throughout all the technological process of its transportation
is the topical issue of today. Application of the structure of multi chamber gripper device with a non expandable casing let
us lower specific pressure on the surface gripped and also extend hoisting capacity. Device consists of two correlated drives,
i.e. chamber gripper and two membrane drive of its transportation. This technical solution allows to keep the product with
minimal power influence and to provide smooth erection of the article on the working surface. Efficiency of the chamber
gripper aggregate module is corroborated by computer modeling and experimental researches. The discrepancy between
researches and machinery experiments is 10% and this does not exceed the permissible rate of output.

TEOPETUYECKHUE OCHOBBI U PE3YJIbTATBI OKCIIEPUMEHTAJIbHBIX
HUCCIEJOBAHUH ITO HNOBBIMMEHUIO SO®EKTUBHOCTHU BO3JAEJIBIBAHUA COU
N 3EPHOBBIX KWIBTYP B CUCTEME BUOJIOTUYECKOI'O 3EMJIEAEJINSA

Ciomak A.B.!, MynraJjio B.A.2, Tuab6a B.A.!, louenko C.M.!

1 'HY «Bcepoccuiickuil Hay4YHO-UCCIEA0BATENbCKUI HHCTUTYT com» Poccenbxo3zakanemuu, brarosereHck,
Poccust (675027, Amypckast obnacth, T. briarosenienck, rnarseBckoe mmocce, 19), e-mail: amursoja@gmail.com
20I'BOY BIIO «/laibHEBOCTOUHBIH TOCYAapCTBEHHBIH arpapHblil yHUBepcuTeT», brarosemenck, Poccus
(Amypckast obnacts, brarosemienck, IlTomurexaudeckas, 86), e-mail: dalgau@tsl.ru

B crarbe onpezerneHa npodiema MOBbIICHHS YPOKAHOCTH COH U 36pPHOBBIX KYJIBTYP, OTPaKeHa aKTyaJIbHOCTb pas-
PpabOTKH M OCBOCHUS TOYBOOOPAOATHIBAIONINX U IPYTUX CETCKOXO3SIHCTBEHHBIX MAIINH C aKTHBHBIM IIPHBOJIOM Pad0dnx
opraHoB. PaccMoTpena 6MOTeXHOIOTHUeCKas CHCTeMa IIPOM3BOJICTBA COM M 3€PHOBBIX KYJBTYP, BKIIOUAOIIAst TPEXTIONb-
HBII KOPOTKOPOTAIOHHEIH ceBO0O0poT. PazpaboTana Moaems oreHkH 3(p(heKTHBHOCTH IIPOU3BOICTBA COM M 38PHOBBIX
KYIBTYp B KOPOTKOPOTAI[MOHHOM TPEXMOIBHOM CEBOOOOPOTE, YCTAHOBIIEHBI 3aBUCUMOCTH U MOJIY4€HbI BBIPAXKEHUS JUIS
pacuéra mapameTpoB TIPEUTIOKCHHOH TEXHOIOTHH M TEXHHIECKHX CpeCcTB. [IpUBeIeHb! pe3ybTaThl HOJEBBIX HCCIET0-
BAaHUM, TPOU3BOJICTBEHHOI MPOBEPKH U SHEPreTUUECKOH OLIEHKHU OMBITHBIX 00pa31oB TeXHUKH. OTpaskeHbl pe3yNbTaThl
aHAITI3a OCHOBHBIX ITOKa3aTelel TeXHNKO-3KOHOMIYIECKOH 3 (HheKTHBHOCTH pecypcocOeperaromiiX TeXHOIOTHHA.

THEORETICAL BASIS AND EXPERIMENTAL RESULTS TO IMPROVE THE EFFICIENCY
OF CULTIVATION OF SOYBEANS AND GRAINS IN THE SYSTEM
OF BIOLOGICAL LAND DELIA

Syumak A.V.!, Mungalov V.A.2, Tilba V.A.!, Dotsenko S.M.!

1 State institute, Russian-wide research-and-development institute of soy of Russian Agricultural Academy,
city Blagoveshchensk
2 Federal State Budgetary Educational Institution of Higher Professional Education
“Far Eastern State Agrarian University”

In the article is defined the issue of increasing soy and grain crops fertility, also reflected the currency of
development and mastering of soil cultivating and another agricultural machines with active drive tips. Has been
considered a biotechnological output system of soy and grain crops, which includes three-field short rotary crop
rotation.A model of evaluation of the effectiveness of soy and grain crops in short rotary three-field crop rotation,
the dependence and expressions for calculating the parameters of the proposed technology and equipment.There are
described the results of field testings, output checkup and energetic assessment of advanced equipment samples. In
addition, there are reflected the analysis results of essential indicators of technical and economic efficiency of resource-
conserving technologies.
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MOJEJBbHO-OPUEHTUPOBAHHOE INTPOEKTUPOBAHHUE CUCTEM
ABTOMATHUYECKOI'O YIIPABJIEHUA B UH)KEHEPHOM OBPA3OBAHUUA

Tanykpaep 10.3.
OI'BOY MI'TY um. H.D. baymana, Mocksa, Poccust (105005, 2-st Baymanckast yi., 1. 5), ytalukdar@yandex.ru

B crarbe 00cy)KmaroTcst 0COOCHHOCTH TEXHOIOTHH MOJEIBFHO-OPUEHTUPOBAHHOTO npoekTupoBanust CAY. Tpamuim-
OHHBIE TTOAXO/bI K IIPOSKTHPOBAHHUIO UMEIOT ONPEJIEICHHbIE TPYAHOCTH TEXHHYECKOTO U OPraHM3aIlMOHHOIO Xapakrepa,
KOTOpPBIC BO MHOT'OM IPEOJIOJICBAIOTCS MIPH UCIIONB30BAHUN MOZEILHO-OPHEHTHPOBAHHOTO NOJIX01A. B 3T0i CBS3M 10Ka3bI-
BaeTCsl HEOOXOMMOCTb MOIEPHU3AINH CYIIECTBYIOIHMX TEOPETHKO-OPHEHTHPOBAHHBIX YUSOHBIX IUIAHOB, OPHEHTHPOBAH-
HbIX Ha TPaJAULMOHHbIE MOXO0bL. [IpeyiokeHa METOIMKA HCTIONB30BaH|s MOJICIbHO-OPUEHTHPOBAHHOTO IIPOSKTHPOBAHUS
CAY B nmxeHepHOM 00pa3oBaHuy. /11 HAISTHOTO BOCTIPHSITUSI TEXHOJIOTMYECKIX STAIIOB CO3AaHMUsI M IPOrPaMMHOM pea-
THM3aIUA IMUTAIHOHHON Mofenn CAY B yueOHBIX HEIX pa3padoTaHo (GopMaIN30BaHHOE OMUCAHNE TPOLIECCA MOICIBHO-
opueHTHpoBaHHOTO npoektupoBanyst CAY. OmncanHast GpopMaibHas MOJIENb MPEIAracTcs Kak METOANYECKasi OCHOBA JUIS
00yuenus npoextupoBaniio CAY ¢ HCIIOIb30BaHUEM MOAX0/A MOZIETIbHO-OPHEHTHPOBAHHOTO POSKTHPOBAHHS.

MODEL-BASED CONTROL SYSTEMS DESIGN FOR ENGINEERING EDUCATION
Talukder Y.Z.

Bauman Moscow State Technical University, Moscow, Russia
(2-nd Baumanskaya, 5, 105005, Moscow, Russia), ytalukdar@yandex.ru

The article discusses the features of the Model-Based Control System Design. Traditional design approaches have
certain technical and organizational difficulties, which in many respects overcome by utilizing a model-based design
approach. In this context, we prove the need for modernization of the existing theoretical oriented curriculum focused
on traditional approaches, and the technique of using Model-Based Control System Design in engineering education.
For visual perception of technological stages of creation and software implementation of a simulation model of a
Control System for training purposes we developed a formalized description of the process of Model-Based Control
System Design. The Described formal model is presented as a methodological basis for the training Control Systems
Design utilizing the Model-Based Design approach.

OPTAHU3ALUA IIPEABAPUTEJIBHOI'O KOHTPOJISAA ATPEI'ATOB KAPBEPHBIX
ABTOCAMOCBAJIOB METOA0OM BBICOKOBOJIBTHOI'O TJIEIOIIEI'O PA3PSJIA

TaubkoB P.1O., Biacos 10.A., Yiiep I.U., Tumenko H.T., 3emasinoii C.A.

OI'BOY BIIO «TomMckuii rocynapCTBEHHbINH apXUTEKTypPHO-CTPOUTEIbHBII yHUBEpcUTET», ToMck, Poccust
(634003, Tomck, . Counsinast, 2), e-mail: yury2006@yandex.ru

PaboTa KapbepHBIX aBTOCAMOCBAJIOB CBsI3aHA C MHOKECTBOM DKCILTYaTalIMOHHBIX (haKTOPOB, KOTOPbIE MPUBOAT K
YXY/IIEHAIO TEXHIIECKOTO COCTOSHHUSI MEXAaHU3MOB MaIIyH. [[0BBIIICHHIO YKCILTYaTAIIMOHHOW HAEKHOCTH MEXaHU3MOB C
3aMKHYTBIMH CMa304HBIMH CHCTEMaMH Oy/IeT CII0COOCTBOBATh AMArHOCTHYECKHH KOHTPOJIb 110 MapameTpaM paboTaromero
macina. CyIiecTByIOIIHe CTaHIaPTHBIE METO/IBI KOHTPOJIS TOCTATOMHO TPYJOEMKH M MaJIOIPOM3BOUTENbHBL. B crarbe mpu-
BE/ICHO 000CHOBAHKE Ta30pa3psIHOI AMArHOCTHKY, KOTOpast OIIEHUBAET CBOMCTBA pabOTAOIIero Maca 1o JUTHHE KOPOHBI
TICIOMIETo pa3psizia. JTiHa KOpOHBI paspsiia 3aBUCHT OT CBOWCTB PabOYero Macia, ero 3arpsi3HCHHOCTH. 3arpsi3HSIONIIe
KOMIIOHCHTBI B MacCJIe HeCyT HH(bOpMaLLI/II'O O TEXHUYCCKUX Hapr_IeHI/IﬂX arperaroB aBTOM06I/I.]'IeI\/JI, 6.]'[8.1"0)13.])5[ KOTOPBIM OHU
OKa3aIliCh B MacIsIHOMU cpejie. [T0ka3aHo, 9TO METOJI SIBISIETCSI SKCIIPECCHBIM U YHUBEPCAIBHBIM, a MPEABAPUTEIHHOE €ro
HMCIIOJIL30BAHUE BMECTO CTaHAAPTHBIX METO0B, ITO3BOJISIET CHU3UTH T'py}lOQMKOCTb pa60T, TMOBBICUTBb MMPOU3BOAUTEIIbBHOCTh
JIMArHOCTHPOBAHKS U YIYUIIHATh YKOJIOTHIECKYI0 OOCTAHOBKY B JIA0OPATOPUH TUATHOCTHIECKOTO KOHTPOJIS.

THE ORGANIZATION OF PRELIMINARY CONTROL OF UNITS OF CAREER DUMP
TRUCKS THE METHOD OF THE HIGH-VOLTAGE SMOLDERING DISCHARGE

Tankov R.Y., Vlasov Y.A., Udler E.I., Tischenko N.T., Zemlyanoy S.A.

Tomsk State University of Architecture and Building, Tomsk, Russia (634003, Tomsk, Solyanaya square, 2),
e-mail: yury2006@yandex.ru

Work of career dump trucks is connected with a set of operational factors, which lead to deterioration of a technical
condition of mechanisms of cars. Increase of operational reliability of mechanisms with the closed lubricant systems
will be promoted by diagnostic check on parameters of working lubricant oil. Existing standard control methods is
difficult and a little productive. Possibility of use of gas-discharge diagnostics that estimates properties of working
lubricant oil on length of a crown of a smoldering electric discharge is given in article. Length of a crown of an electric
discharge depends on concentration of components of a pollutant in working lubricant oil. Polluting components in oil
characterize violations of units of cars thanks to which they appeared in the oil environment. In article it is shown, that
the method of a high-voltage smoldering electric discharge is quickly operating and universal. Preliminary use of a
method instead of standard methods, allows reducing labor input of works, to increase productivity of diagnosing and
to improve an ecological situation in laboratory of diagnostic check.
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BAJINJIAIIAS OBPASOBATEJILHOM JEATEJIBHOCTH BJITY
Tapacoa O.B., Xopomena E.P., Measuukosa E.II.

DenepalibHOE TOCYAAPCTBEHHOE OIO/KETHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIICTO NPO(eCCHOHATEHOTO
o0pazoBanus «BiaIMMUPCKUi rOCYIapCTBEHHBIH YHUBEPCUTET UMEHU AJiekcanpa [ puropreBrda
n Huxonast I'puropseBuua CroneroBsix» I Bragumup (Poccus (600000, Bnagumup, yi. Topekoro, 87),
e-mail: tarasova@vlsu.ru

Onucan npakTudeckuii onbiT Bal'Y no Bamuaanuu 00pa3oBaTeNbHOM JSSITEILHOCTH B COOTBETCTBHU CO CTaH-
npapramu ['OCT ISO 9001-2011 u ISO 9001:2008. B Bal'Y ycraHOBIEHBI KPUTEPHH, U3MEPsEMbIC [I0KA3aTEIH, Me-
TOJBI M3MEPEHHUSI U aHAIIM3a, 3aIUCH ¥ IEPHOANYHOCTD BAIMJIALMH NIPOLECCOB 00Pa30BATENILHOM JIEATEIbHOCTH KaK
JIEMOHCTpAIMU CIIOCOOHOCTH 00pa30BaTeIbHON AEATENFHOCTH JOCTUTATh 3aIIIAHMPOBAHHEBIX PE3YyJIBTAaTOB Ha JTarax
npoextuposanus OOIL, peanuzanuu OOII, nToroBoii rocynapcTBeHHO aTTecTalluy BBITyCKHUKOB. [Iponienypa Banu-
Janun oOpasoBarenbHON nestensHOCTH (PV), sBistiomasicst oos3arensHoi cocrasmsromeit CMK Bysa, npencrasinena
B BuJie Koprexka: Pv = « K,meti, re, Pr, Icmk >, rae K — kputepun Bamuganuu; met — METOABI M3MEPEHHS U aHAJIN3a,
re — CpeACTBa JOCTIKeHHUs Ienw; Pr - oOparHas uHbOpManus, MpuHATas Ha dTanax Baauganud; IcMk — oOpaboTka
unpopmanuu, npunsatas B CMK. Ilponenypa Banuaaimu no3oisier Bil'Y BbIMoNHAT TpeOoBaHMs NOTpeOUTENnel 1
JIEMOHCTPHPOBATh CIIOCOOHOCTH 00pa30BaTEILHON NEATEIHOCTH JOCTUraTh 3aIJIAHNPOBAHHEBIX PE3YIBTATOB.

VALIDATION OF EDUCATIONAL ACTIVITY OF VLSU
Tarasova O.V., Khorosheva E.R., Melnikova E.P.
Vladimir State University (VISU) 87, Gorky Street, Vladimir, 600000 Russia e-mail: tarasova@vlsu.ru

Practical experiment of VISU on validation of educational activity according to the state standard specifications
ISO 9001-2011 and ISO 9001:2008 standards is described. The criteria, measured values, methods of measurement
(analysis), record and frequency of validation of processes of educational activity as demonstrations of ability of
educational activity to reach the planned results at design stages of OOP, realization of OOP, total state certification
of graduates are established in VISU. Procedure of validation of the educational activity (Pv), QMS which was an
obligatory component of higher education institution, is presented in the form of a train: Pv =« K, meti, re, Pr, IQMS >,
where K— criteria of validation; met — measurement and analysis methods; re — means of achievement of the purpose;
Pr-the information processing accepted at stages of validation; IQMS — the information processing accepted in QMS.
Procedure of validation allows VISU to fulfill requirements of consumers and to show ability of educational activity to
reach the planned results.

PABPABOTKA CUCTEMBbI UBMEHEHUS ®A3 T'A3OPACIHIPEIEJIEHUSA
JJISA BEH3UHOBBIX IBUTATEJIEM CEMEUCTBA 3M3 405

Tarapuukos A.Il., Xpunau H.A.

denepanrbHOE TOCYIAPCTBEHHOE OIOUKETHOE 00Pa30BaTeIbHOE YUPEKICHHE BEICIICTO PO(ECCHOHAIBHOTO
oOpazoBanusi « MOCKOBCKHIT rOCY/IapCTBEHHBINM MAITMHOCTPOUTENbHBIN yHIBEepcuTeT (MAMI)»,
(107023; . Mockga, yn. Bonbimas CemenoBckas, 1.38), e-mail: tatarnikovalex@gmail.com.

B crarbe IpOBE/CH aHAIN3 HUCHOIb3yEeMbIX MEXaHW3MOB, IPHHIIUIIOB H3MEHEHHUS (a3 ra3opacrpesiesieHus, ue-
HOJIHUTEIIBHBIX MEXaHN3MOB U KOMIIOHOBOYHBIX penieHuid. Taroke Oblla IpoBeJeHa HccieoBarelbckas padbora, Ha-
paBJICHHAs HA U3y4YCHHUE PUHIIMIIOB PEryINpOBaHus (a3 ra3opacipeesieH s, OLEHKE IPEUMYILECTB i HEOCTaTKOB
Pa3IMYHBIX CHCTEM M MEXaHH3MOB, IMANIa30HOB PEryJIMPOBaHMsI, M3MEHEHHUs (a3 TOIBKO BIYCKHBIX M 000MX pacrpe-
JICUTEIIbHBIX BaJIOB. Ha 0CHOBaHMM aHaJM3a CYLICCTBYIOLINX CHCTEM ObLIa CO3JaHa KOHLICTILUS CHCTEMbI M3MECHEHHUS
(a3 razopacnpezneneHuss 1 coOpaH ONBITHEIN oOpasen gBuraress. Onucanbl KOHCTPYKLHUS CUCTEMbI M3MeHeHHs (a3,
KOHCTPYKLHUS MEXaHH3Ma U3MeHeHus (a3. OnucaHbl KOHCTPYKTHBHBIC H KOMIOHOBOYHbIE OCOOCHHOCTH CHCTEMBI H3-
MeHeHus (a3 rasopacrnpeneneHus. Paccmorpen npuniun ynpasienus (asamu razopacnpeneinenus. [locie omanku
CHCTEMBbI YIPAaBJICHHUs ObLIM TPOBE/ICHBI HCIBITAHMS JBUraTeNlsl ¢ U3MEHsAEMbIMU (azamu rasopacrpesencHus. Hc-
OJIb30BaHUE CUCTEMbI H3MEHEeHHs (a3 razopacrpe/ieneHus 0Ka3aio CHIKEHUE pacxo/ia ToIuBa 10 15 % ,yBenude-
HHE KPYTSIIEro MOMEHTa Ha CpeHuX obopoTtax 10 18 %, yBenndeHne MakCUManbHOH MomHOCTH 10 19 % 1o cpaBHe-
HHIO C 6a30BBIM JIBUTIaTeJIEM C IIOCTOSIHHBIMHU (pa3aMM ra30pacrpeiesieHusl.

DEVELOPING SYSTEM OF VARIABLE VALVETIMING FOR GASOLINEENGINES OF ZMZ 405
Tatarnikov A.P., Khripach N.A.

Federal State Educational Institution of Higher Professional Education “Moscow state university of mechanical
engineering (MAMI)” (107023, Moscow, st.BolshayaSemenovskaya, 38), e-mail: tatarnikovalex@gmail.com

The analysis of the mechanismsused, the principles of variable valve timing actuator and layout solutions. The
same research was carried out, aimed at the study of the principles of variable valve timing, evaluation of the advantages
and disadvantages of the different systems and mechanisms that control range, variable valve inlet and two camshafts.
Based on the analysis of existing systems created the concept of variable valve timing and built a prototype engine.
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The design of variable valve timing system, the design of the mechanism of valve timing change. Constructive and
assembly system features variable valve timing. The principle of the control valve timing. After debugging control
systems were tested engine with variable valve timing system. The use of variable valve timing system showed a
reduction in fuel consumption of up to 15% increase in torque at medium speed to 18% increase in maximum power of
up to 19% compared with the base engine with constant valve timing.

MATEMATUYECKOE MOJEJIMPOBAHUE TUHAMHWYECKHUX ITPOIIECCOB
JIMHEMHOI'O MATHUTODJIEKTPHYECKOI'O ITPUBOJA JJIAA UCITBITAHUA
BA3BKOYIIPYTUX CBOUCTB 2JIACTOMEPOB I1PU 3AJAHHBIX PEXKUMAX HATPYKEHUSL

Taresocsin A.A.', Ocununa E.B.2

1 ®T'BOY BIIO «OMckuii rocynapcTBeHHbINH TeXHUYECKUI yHUBepcUTeT», OMcK, Poccus
(644050, r. Omck, ip. Mupa, 11), e-mail: karol@mail.ru
2 OAO HIIIT «3ranon», Omck, Poccust (644009, . Omck, yi. JlepmoHToBa, 17), e-mail: elen_o@mail.ru

Omnucanue pabovero mporecca B IMHSHHOM MarHUTOIEKTPUYCCKOM MIPUBOJIE ITPH YCTAHOBUBIINXCS KOJICOAHUSIX
OIBITHBIX 00PA3LOB 3TaCTOMEPOB CBSI3aHO C IOCTPOSCHUEM MATEeMaTHYEeCKUX MOJENeH OTAEIbHBIX MOICHCTEM IIPUBO-
nia, 0ObCIMHCHUEM DTUX MOJIEIICH B OOIIYI0 MAaTEMaTHYECKYI MOJIEIb ISl BCETO IPUBOJIA U PEHICHHEM MOTy4YCHHOMH
CHCTEMbI YPAaBHECHHUI NPU HAJMYUM YPABHEHUH CBA3M MEKIY PACUCTHBIMU BEIMUMHAMU U 3a/laHUU HAYaJbHBIX YCIIO-
BHI M orpaHuueHuil. B crarbe paccmarpuBaeTcsi puMep peLieHUs 3a/1a4d 110 UCCIIE0BaHHUIO JUHAMUYECKUX Xapak-
TEPUCTUK MAarHUTONICKTPUYECKOTO MPUBOAA IJIS UCHBITAHUS BSI3KOYNPYTHX CBOWCTB anactoMepos. s nccienosa-
HUSL AMHAMUKHU BBINOJIHAETCS MaTeMaTHUECKOEe MOJISIIMPOBAHUE OTIENIBbHBIX MOjAcUcTeM IpuBoja. Ilpu cocraBienuu
MaTeMaTHYEeCKOW MOJENH, YUUTHIBAIOLICH BS3KOYNPYIHUEe CBOMCTBA ONMBITHOTO 00pasla 31acTOMEpa, UCIOJIb30BajICs
0JIX0/l, OCHOBAaHHBIN HA MPUMEHEHUU MHOTOKOHTYPHON CXEMbl 3aMeEIIEHUs], TapaMeTpbl KOTOPOH OIPEeIIsitoTCs 110
SKCIIEPUMEHTAIbHBIM JaHHBIM, HOJYYEHHBIM B IPOLECCE PEIAKCALUU MEXAaHHYECKOr0 HANPSDKEHHS MPH 33J1aHHOMN
nepopmarmu. [TpuBeneH pacdeT MEXaHUYECKOTO HAIPSDKEHHUs, Je(OpMAIi, HANPSDKCHUS! HCTOYHHKA TTHTAHHS, M-
XaHUYECKOH M JIEKTPOMArHUTHOW CHJI, a TAaKXKe Pe3ysIbTaThl pasiokeHus qegopmanuu B pag Pypbe ¢ BblAeICHUEM
OCHOBHO# rapmonuku yactoroit 10 I'u.

MATHEMATICAL MODELING OF DYNAMIC PROCESSES OF LINEAR
MAGNETO-ELECTRIC DRIVE FOR TESTING THE VISCOELASTIC PROPERTIES
OF ELASTOMERS FOR SPECIFIC PRESSURE CONDITIONS

Tatevosyan A.A.', Osinina E.V.?

1 Omsk State Technical University, Omsk, Russia (644050, Omsk, pr.Mira, 11) e-mail:karol@mail.ru
2 Research and Production Enterprise “Etalon”(644009, Omsk, Lermontova,17) e-mail:eleno@mail.ru

Description of the workflow in the linear magneto-electric drive at steady-state oscillations of prototypes
elastomers due to the construction of mathematical models of individual subsystems of the drive, the union of these
models in a general mathematical model for the entire drive, and the decision of the resulting system of equations with
the equations of the relationship between design values and initial conditions and restrictions . The article describes an
example of solving the problem on the dynamic characteristics of the magneto drive to test the viscoelastic properties
of elastomers. To study the dynamics performed mathematical modeling of the individual subsystems of the drive. In
drawing up a mathematical model that takes into account the viscoelastic properties of the elastomer used a prototype-
based approach to the application of multi-loop equivalent circuit parameters are determined from experimental data
obtained in the process of relaxation of stress at a given strain. The calculation of the stress, strain, voltage, power
supply, mechanical and electromagnetic forces, as well as the results of the decomposition of deformation in a Fourier
series with the release of the fundamental frequency of 10 Hz.

UHTETPAIIUS IPOTPAMMHO-KOH®UT'YPUPYEMOM CETH B OBJIAYHOE PEILIEHUE
Teiixpuo A.IL

OO0111eCTBO ¢ OrpaHMUYEHHOM OTBETCTBEHHOCThIO «Haymen koncanTuur», Mocksa, Poccust
(115230, Mocksa, Bapmasckoe mocce, 47, kopm.4), e-mail: ateyhrib@naumen.ru.

CraThs MOCBSIIIEHA BOIPOCAM HHTETPALIMH IIPOrPaMMHO-KOH(PUTYpUPYEMBbIX ceTeil B obaynoe pemrerne. O60-
3HAYeHbl OCHOBHBIE IPEHMYILECTBA HCIIOIb30BAHHUS TPOrPAMMHO-KOH(HUIYPHPYEMBIX ceTel. PaccMOTpeHbI OCHOBHBIE
BapHaHThI PeaM3alliy IPOrPaAMMHO-KOH(HUTYPHPYEMOIl CETH: Ha OCHOBE 000PY/IOBaHHSI, COBMECTHMOTO C OTKPBITBIM
nporokosioM OpenFlow, 1100 ¢ HCIOTB30BaHIEM IPOIPHETAPHOTO 0OOPYIOBAHMUS C 3aKPBITHIM IPOTOKOIOM IS BbI-
TIOJTHEHUS] KOH(UTYPAIUH, a TAKKe OTHOCUTEIIBHO HOBBIH MOJXO/] PEILICHUS paccMaTpHBaeMol NpoOieMbl, Ha3bIBac-
mbIit Network Functions Virtualization. Crienan BBIBOA 0 Liesiecoodpa3HocTH nmpumeHenus nmporokona OpenFlow kak
OCHOBBI JUUIsSl YIPABIICHHS TPOrPaAMMHO-KOHOHUIYPHPYEeMOl ceThio. Jlaee paccMOTpeHbI BO3MOXKHOCTH MPOTOKOJIA
OpenFlow, a Takxe CTPYKTypa CBsi3eil MeXIy KOMIIOHCHTAMH, B3aMMOACHCTBYIOMINMH B PaMKaX MPOrPaMMHO-KOH-
¢burypupyemoii cet. PaccMOTpeHbl 0COOCHHOCTH MPUMEHEHHSI TPOrPaMMHO-KOH(MHUTI'YPHPYEMBIX CETei B 00Ia4HOM
uHppacTpykrype. OnpeneneH HaOOp oneparuii, KOTOpbIe TOIKHBI ObITh peann30BaHbl MpH ucnoiab3oBann OpenFlow
B KayeCTBE MPOTOKOJIA ISl peai3alii IPOrpaMMHO-KOH(DHIYPHPYEMOH CETH B paMKaxX YIpPaBICHHS BHIUYMCIUTEIb-
HBIMHU CETSAMH B 00Ia4HON HHPpACTPYKType.
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INTEGRATION OF THE SOFTWARE-DEFINED NETWORKING IN THE CLOUD SOLUTION

Teyhrib A.P.

Naumen consulting» Limited Liability Company, Moscow, Russian (115230, Moscow, Warsaw highway, 47-4),
e-mail: ateyhrib@naumen.ru

This paper presents problems with the integration of software-defined networkings in the cloud solution. The main
benefits of using software-defined networkings are identified. The main variants of the software-defined networking:
based on equipment that is compatible with an open protocol OpenFlow, or using proprietary hardware with proprietary
protocol for configuration, also a relatively new approach to solution of the problem, called the Network Functions
Virtualization. The conclusion about the feasibility of the protocol OpenFlow, as a basis for managing software-
defined networking, is made. Also the possibilities of protocol OpenFlow and the structure of connections between
components that interact within the software-defined networking are described. The features of the application software
and configurable networks in the cloud infrastructure are presented. A set of operations that must be implemented using
OpenFlow as the protocol for the implementation of software-defined networking within the control area networks in
the cloud infrastructure is defined.

OBECHEYEHHME MAJIOTOKCHUYHOI'O PABOYEI'O TPONECCA ®OPCUPOBAHHBIX
HNEPCIIEKTUBHBIX JU3EJIbBHBIX IBUTATEJIEN

Tep-Mxkptuussu I.I.,, Mazuur M.B., Beromnukos A.T.

I'ocynapcTBennslii Hay4Hbli neHTp Poccuiickoil @enepanyu — OegepaibHOE TOCYAapCTBEHHOE YHUTAPHOE
npennpusitue «Llenrpanbuenii opaena TpyroBoro KpacHoro 3namMenn HaydHO-HUCCIIEOBATENbCKHMA
aBTOMOOMIBHBII U1 aBTOMOTOPHBIN nHCTUTYT (HAMM)», (125438, . MockBa, yi1. ABTOMOTOpHAs, 1. 2),
e-mail: georg@nami.ru

B craTbe npoBe/ieH aHaIM3 METOAOB OCYIIECTBIEHHSI MAJIOTOKCHYHOTO paboyero npolecca JU3eabHOro IBUrare-
JIsI TOTUTMBOTIOAAIOIEH armaparypoif. OnHcaH psii OCHOBHBIX MEPOTIPHSATHI M0 ONITHMH3AINH U YITyUIIEHHIO pabouero
npolecca B UINHAPE JU3eIbHOTO JBUTATENsA: MHOrO(a3HOE BIPHICKUBAHUE [UIS TIOBBIICHNS 3(()EKTHBHOCTH YIIPaB-
JIeHHs IPOTEKaHWEeM TIPOIiecca CrOpaHHs TOIUIMBA B IIMHAPE ABUTATEIIS, YIIPABICHUE JAaBICHUEM BIIPBICKA JUIS YBe-
JUYEHHs MHTEHCUBHOCTH MO/IauM TOTIJINBA, PETYIHMPOBAHKE YIJIa ONEPEKEHHs BIPHICKA TOTUTUBA JUIS yAOBIETBOPEHUS
TpeboBaHMiA, KACAIOMMXCS TTOTHOTHI CTOPAHMS TOIUIMBA. AHAJIM3 MTOKa3all, YTo Hanbosuee 3(hpEeKTHBHBIMH CIIOCOOaMU
CHI)KEHUSI COJIEPKaHNUsI BPEIHBIX BEIOPOCOB B OTPAaOOTABIIMX ra3ax MpHU MAKCHMAJIbHO BO3MOXHOM YIYUIIEHHH 3KO-
HOMHYECKHUX M SHEPreTHYEeCKNX ITOKa3aTeliel sIBIAIOTCS TOBHIIISHNE JABIEHHs BIIPHICKA TOIINBA C €TO PETyIHPOBKON
MO PEXUMaM padOThI IMU3EIBHOTO JBUIATeNs, YIIPaBICHUE XapaKTePUCTHKOH BIIPHICKA M BO3MOXKHOCTb YHPABICHUS
YIJIOM OTNEepEeXeHHsI BIIPHICKA TOIUIHBA.

PROVIDING THE CLEAN BURN PROCESS OF ADVANCED HIGH-POWER DIESEL ENGINES
Ter-Mkrtichian G.G., Mazing M.V.,Vetoshnikov A.G.

State research Centre of Russian Federation — “Central Scientific Research Automobile and Automotive
Engines Institute (NAMI)”, (125438, Moscow, 2, Avtomotornayast.), e-mail:georg@nami.ru

The article analyzes the methods of clean burn dieselengine processing by fuel-injection equipment. It describes
a number of basic measures to optimize and improve the engine cycle in the diesel engine cylinder: multi-phase fuel
injection to improve the efficiency of the flow of combustion in the engine cylinder, control injection pressure to
increase the flow rate of the fuel, control the angle of injection of fuel to meet the requirements for complete combustion
of fuel. The analysis showed that the most effective ways of reducing emissions in the exhausted gases at the maximum
possible improvement of the economic and energy indicators are increasing the injection pressure of the fuel to its
adjustable operating modes of diesel, injection control feature and the ability to control the angle of injection of fuel.

noaxoa K KIACCHONKAINNHN IINIOCKUX TEOMETPUYECKUX ®UT'YP, BIIUCAHHBIX
B KBA/IPAT, I10 UX ®OPME HA OCHOBE JUAI'OHAJIBHBIX OTPE3KOB

Tepexun A.B.

Mypomckuii uHCTUTYT (Puinan) denepanbHOro rocy1apcTBEHHOr0 OIO/PKETHOTO 00pa30BaTeIbHOTO YUPEKICHUS
BBICIIIETO NPoheccHoHanbHOro 00pazoBanus «BraauMupckuil rocy1apcTBEeHHBIH YHUBEPCUTET
nmenu Asexcanpa I'puropsesrnya u Hukonas I'puropsesnda CroneroBsix», Mypowm, Poccus,
(602264, yn. Opnosckasi, 1.23), e-mail: terehin._ murom@mail.ru

B crarbe npezutaraercst moaxox K K1acCU()UKALUU TUIOCKUX T€OMETPHUYECKUX (DUIYp, BIHCAHHBIX B KBAjpaT, C MCIOMb-
30BAHUEM JUATOHATBHBIX MPU3HAKOB (hOpMBL. OMUCHIBACTCST BEKTOP NPU3HAKOB [T MACHTU(DUKAIA H300payKeHHH KaKIOH U3
paccMarpuBaeMbIX Guryp. Paccmarpupaemblii HAOOp XapaKTEPUCTHK MPEICTaBIAET COO0H COBOKYITHOCTb Oe3pa3sMEpHBIX KO-
(PMLIMEHTOB, MMEIOLMX /IMaNa30H 3HAYCHUI OT HyJIsl 10 SAMHHULIBL. BBIBOISTCS pacdeTHbIe (JOPMYIIBI JUTs BBIYHCIICHHS KayKI0TO
U3 [IPHU3HAKOB. BBOSITCSI HOBBIE OMpeiesieHyist, HeOOXOIMMBIE [UTsl OIMCaHks! (PopMaIbHBIX 3anuceil. B KoHIle cTarby mpoieMoH-
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CTPHPOBAHBI PE3YJIBTATHI TECTOB, MPOBEICHHBIX JUTs POBEPKH PAOOTOCIIOCOOHOCTH AlTOPUTMA B J1a0OPATOPHBIX HCIIBITAHHSX
U TIOATBEPK/IAFOIIMX PYYHbIC MATEMATHUCCKHIE pacueThl. Ha OCHOBE MPOBEIEHHBIX MCCIIEIOBAHMI C(HOPMYITMPOBAHBI BHIBOIIBI
0 BO3MOXKHOCTH TIPHUMEHEHHS JAHHOTO TIOIXO/a TSl KIIaCCH(UKAIMN H300PKEHHI PeaTbHBIX 00OBEKTOB, OM3KKX MO (hopMme
K BBIITYKJIBIM T€OMETPHUECKIM (DUTypaM, U Paclio3HABAHUHM MX Ha TIPOMBIIUICHHBIX MIPESNPHSTUAX [PU KOHBEHEPHOM COOpKe.

AN APPROACH OF CLASSIFICATION OF FLAT GEOMETRIC FIGURES, INSCRIBED
IN A SQUARE, BY THEIR FORM WITH USING DIAGONAL SEGMENTS

Terekhin A.V.

Murom Institute (branch) Federal state budgetary Educatioal Institution of Higher Professional Education Vladimir
State University named after Alexader Grigoryevich and Nickolay Grigoryevich Stoletovs, Murom, Russia
(602264, Murom, street Orlovskaya, 23), e-mail: terehin_murom@mail.ru

This article proposes an approach to the classification of plane geometric figures inscribed in a square by using
diagonal form features. The feature vector that is using for identification of images of each figure is described. Proposed
set of features is a set of dimensionless coefficients having a range of values from zero to one. Computational formulas for
the calculation of each of the features is derived. New necessary definitions are introduced. The article reveals the research
results for verification of the functionality of the algorithm in laboratory tests and supporting manual mathematical
calculations. Research-based conclusions of the possibility of applying this approach to the recognition of real objects
(similar to convex geometric figures by their form) in industrial enterprises in the conveyor assembly are formulated.

PAJTMAITAOHHO-3AIIATHBIN MTOJIMMEPMATPAYHBI KOMITO3UT
HA OCHOBE ITOJIUCYJIB®OHA

Tepexun I1.H.!, UBanos C.M.!, Boaiko A.E.!, Kysnenos C.A.%, Uepabinues B.B.2,
BoiikoB A.A.%, Topmienko M.B.?

1 HantmonanwsHeIii uccienoBaTensckuil eHTp «KypaaToBckuii HHCTUTYT», Mocksa, 123182, Poccust
2 Poccuiickuii rocyqapcTBeHHbIN TexHonornyeckuit yunsepeuter uMm. K.93. [{uonkosckoro « MATW», Mocksa
3 HanmoHanpHBIN HCCIIeN0BaTENbCKIM TexHomorndecknit yansepcuretT « MUCuCy», Mocksa, 119049, Poccust

H3BeCTHO, YTO HOIMMEPHBIE KOMITO3UTBI 00JIa/Iat0T BBICOKIMU MEXaHHYECKUMHU, XMMHYECKUMH, & TAKKE THOKMMH CBOH-
crBamHL. J[oOaBieHHe B KOMITO3HIMOHHBIC MaTepHasIbl HAMOTHATEICH B BUJIE HAHOIIOPOIIIKOB TSDKENBIX METAILIOB M COSMHE-
HHii 60pa NPUBOIHT K YTy UIIIEHHIO PEHTTEHO3AIUTHBIX CBOIMCTB. DTO MO3BOJISIET pAaCCMaTPUBATh TAKHE MaTepHaibl B Ka4eCTBE
TIEPCIIEKTHBHBIX JUTS TOMTyYEHHs CPEICTB MHMBUTYJIbHON 1 IPYIIIOBOI paIHaliOHHOM 3a1UThl. OJHAKO OOJIBIINE KOHIICH-
TPALMH HAMOIHUTENEH MOI'YT IIPUBOAUTE K PE3KOMY YXY/ILICHHIO MEXaHHYECKNX CBOMCTB MONOOHBIX KOMIIO3UTOB. B pabore
HCCIIEIOBATNCH PEHTTCHO3AIUTHEIC 1 MEXaHMIECKHE CBOMCTBA MOJIMMEPMATPHYHOTO KOMIIO3UTa Ha OCHOBE MOJHCYIIb(OHA
mapku ultrason S2010 (C27H2204S). B xadecTBe HAIONHUTENEH MCIIOIB30BATINCH IPOMBILIICHHBIH KapOua 6opa (B4C) co
cpemHiM pazmepom gactrrl 100 MxM 1 HaHOTIOpOIIOK Boibgpama (W) co cperaiM pasmepoM dactril ot 60 1o 80 Hu.

RADIATION-PROTECTIVE POLYMER-MATRIX COMPOSITE BASED ON POLYSULFONE

Terekhin P.N.!, Ivanov S.M.!, Volkov A.E.!, Kuznetsov S.A.%, Tcherdyntsev V.V.3,
Boykov A.A.3, Gorshenkov M.V.?

1 National Research Center “Kurchatov Institute”, Moscow, 123182, Russia
2 Russian State Technological University “MATI”’, Moscow, 121552, Russia
3 National University of Science and Technology “MISIS”’, Moscow, 119049, Russia

It is generally known that polymer composites have high mechanical, chemical and flexibility properties as well.
Using nanopowders of heavy metals and boron compounds as filler in these composites can give them X-ray protective
properties. Therefore these materials can be used to create personal and group radiation protective equipment. However,
high concentrations of fillers can lead to a dramatic degradation of mechanical properties of such composites. The
X-ray protective and mechanical properties of the polymer-matrix composite based on polysulphon of ultrason S2010
(C27H2204S) brand are investigated. The industrial boron carbide (B4C) with an average particle size 100 pm and
nanopowder of tungsten (W) with an average particle size from 60 to 80 nm were used as fillers.

BbIBOP OIITUMAJIBHBIX PEZKUMOB PABOTBI HCKPOBOI'O JIBC
C MEXATPOHHOU CUCTEMOMU I'A3OPACIIPEIEJTEHU A

Tuxomuposa O.B., Ymakos M.1O., Tuxomupos C.A.

OI'BOY BIIO «Huxkeropoackuii rocynapcTBeHHbIN TexHUueckuil yausepeuteT uM. P.E. AnekceeBay,
Hwxuuit Hosropona, Poccust (603000, r. Huxkauit HoBropon, yin. MunuHa, 24), e-mail: alniti@mail.ru

Hckposslie JIBC 110 cpaBHEHHIO C TPaHCIIOPTHBIMU JU3EAMU MMEIOT CYLLIECTBEHHO MEHBIIYIO TIEPBOHAYATIbHYIO CTO-
HMOCTB, B IOJITOpa pa3a 6oJiee BHICOKYO JIUTPOBYEO MOIIHOCTb, HU3KYIO YICIBHYIO MAaccy, OTHOCHTENBHO TIPOCTHIC CHCTEMbI
HelTpa3arym, Ho BMecTe ¢ TeM Ha 15...35% Oornee HU3KYIO TOIUTMBHYIO SKOHOMHUYHOCTB. [0 OlleHKaM CrieruaticToB, BHe-
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JIpEHHE HEe3aBUCUMOTO NPUBOJIA KJIAIIAHOB B KOHCTPYKIIMIO aBTOMOOWJIBHBIX ABUIaTesIel ¢ HCKPOBBIM 3aKUTAHUEM TT03BOJIUT
CHH3HTB CpeHHIt pacxox TormBsa Ha 20...25% 3a cueT onTuMIsaImy (a3 ra30pactpeeIeH s, CHIDKEHISI HACOCHBIX TIOTePh 1
OTKJIIOUEHHUS YaCTH LIMIMHIPOB Ha MaJIbIX Harpy3kax. HecMoTps Ha TO 4TO He3aBUCHMBII IPUBOJ €11e He JOLIEN 0 POMBIILI-
JICHHOH peai3aliyy, 9acTh BOIPOCOB €TO PAIMOHATHFHOTO IPUMEHEHNSI YKe CEeTOHS TpeOyeT OnpeIeNieHHOH MpopaboTKh. ITo
KacaeTcsl, PeXKIe BCEro, BEIOOpa ONTHMAIBHBIX PEKHMOB paOOTHI MPHBOJIA B IJIAHE MaKCUMAIbHOM A()peKTHBHOCTH padoyero
nponecca JIBC. YacTs 3T paboT ¢ HEeKOTOPBIME YIIPOIIEHISIMY TIPOBEICHA Ha ABHUTATeNe, €I He MMEIOIIeM MOTHOICHHON
CHCTEMBI yIIpaBiieHus razopaciipezienieHieM. [IpeacrapieHsl pe3yisTaThl 3KCIEPUMEHTAIBHOTO CTIBITAHHUS [0 UCCIICJOBAHHIO
PEeXIMa XOIOCTOTO XO/1a, C LENbIO CHIDKSHMS PAcXofia TOIUINBA, ¥ BRIOOPY COOTBETCTBYIOIICH CXEMBI YIIPaBICHHS.

SELECTING OF THE OPTIMAL OPERATION OF THE SPARK IGNITED ENGINE
WITH MECHATRONIC VALVE TIMING SYSTEM

Tikhomirova O.B., Ushakov M.U., Tikhomirov S.A.

Nizhny Novgorod State Technical University n.a. R.E. Alekseev

Spark ICE compared to diesel have a substantially lower initial cost, a higher power density, low specific gravity,
the relatively simple catalytic treatment, but at the same time, at 15 ... 35% lower fuel efficiency. According to experts,
the introduction of independent valve timing drive in the design of automobile spark-ignition engines will reduce average
fuel consumption by 20 ... 25% by optimizing valve timing, reducing pumping losses and cutting off the cylinders at low
loads. Despite the fact that the independent drive has not reached the industrial implementation it rational application today
requires some elaboration. This applies, above all, the choice of optimum operating conditions of drive in terms of maximum
efficiency workflow engine. Part of this work with some simplifications carried out on the engine is not having a full-fledged
system naturally. Experimental research of idle mode and selection of an appropriate management scheme presented.

KOHBEWEPHO-TTAPAJLUTEJIbHASI OBPABOTKA MTHTET PUPOBAHHBIX ITOTOKOB JJAHHBIX

Tumenko U.I1., Xauymos B.M.

OI'BYH Uncturyt nmporpammusix cucteM uM. A.K. Aitnamassna Poccniickoif akagemMun Hayk,
HWccnenoBarenbCKuil LEHTP MYJIBTHIIPOLIECCOPHBIX CUCTEM
(152021, SIpocnarckas o61., [TepecnaBckuii p-H, ¢. BecbkoBo, yi. Iletpa I, 1. 4a), e-mail: billy@billy.botik.ru

Llenpro nccinenoBaHms SBISIETCS aHATH3 METOMOB U HHCTPYMEHTAIBHBIX IIPOTPAMMHBIX CPEJCTB KOHBEHEpHO-
HapauleNbHOI 00pabOTKH HHTETPUPOBAHHBIX OTOKOB JIAHHBIX Ha BHICOKONIPOU3BOAUTENBHBIX BBIYUCIUTEIBHBIX CH-
CTeMax, CHaOKeHHBIX YHUBEPCAILHBIMI MHOTOSIICPHBIME M TpadHuecKUMH TponeccopaMu. [IpuBoanTcs uHpopma-
M5 0 pa3pabOTaHHBIX PEIIEHUSX M UX BO3MOXHOCTSIX. B 4acTHOCTH, MEPCIEKTUBHBINA KOMIUIEKC MHTEIIEKTyalbHOM
00pabOTKHM MHTETPUPOBAHHON MH(pOpMANUK (TeleMeTpHs, [eJieBasi 1 KOMaHIHas HH(opManus) Ha Ha3eMHOU CTaH-
IIMM KOCMUUECKOTO Ha3HAUECHUs, CBA3BIBAIOIIMI IIEHTP yNpaBIEHUs TOJETOM M KOCMHUUEeCKMi ammapar. Paccmarpu-
Baercst onbmrorexa GPU-anropuTMoB Kak CpeACTBO IS OBICTPOTO pelIeHHs IIMPOKOTO CHEKTpa 3ajad. BeiaeneHst
npeumyiiectsa apxurekrypsl CUDA. Tlpemiaraembie kpoccriarOpMeHHbIE OUOIMOTEKN 3HAYUTENBHO YHPOIIAIOT
IIPOrpaMMHPOBAHUE COBPEMEHHBIX BEIMHCIUTENIBHBIX CHCTEM, OHH 00eCIIeUNBAIOT MacITaOMPyeMOCTh BHIYUCICHIH
NpH YBEJTNUEHUH YHCIIa BEIYMCINTENbHBIX Sep U BBIYUCIUTEIBHBIX Y37I0B, BO3MOXKHOCTh KOHBEHEpHO-TapaaenbHOH
00pabOTKH ITOTOKOB JAHHBIX M PEIICHUS 3a/1ad KOHTPOJIS U TUAaTHOCTHKU.

PIPELINE-PARALLEL PROCESSING OF INTEGRATED DATA STREAMS

Tishchenko I.P., Khachumov V.M.

Ailamazyan Program Systems Institute of the Russian Academy of Sciences, Research Center for
Multiprocessor Systems (152021, Yaroslavl region, Pereslavl area, Peter I st., 4a), e-mail: billy@billy.botik.ru

The objective of this research is an analysis of pipeline-parallel data streams processing methods and software
tools for high-performance computing systems that equipped with general-purpose multi-core and graphics processors.
The information about solutions and their capabilities is presented. Specifically, the perspective complex of intelligent
integrated data processing (telemetry, target and command information) to space purposes earth station, that linking
mission control center and spacecraft. GPU-algorithms library for a wide range of applications quickly solving are
considered. Highlighted the advantages of architecture CUDA. The proposed cross-platform libraries greatly simplify
the programming of modern computing systems, they provide scalability by increasing the number of computing cores
and nodes, possibility to data streams pipeline-parallel processing, control and diagnostics problem solving.

MNOBBIINEHUE 2OPEKTUBHOCTU HEMEHTHOI'O TPOU3BOJACTBA
C HCITOJIbB30OBAHUEM KOHBEPTHUPOBAHHOI'O TOIIJINBA

Tkaués B.B., bBannypun A.A., Konosaios B.M.

'OV BIIO «benropoackuiil rocyaapcTBeHHbIH TexHONoruueckuit yausepeuret uM. B. I IIlyxosay,
benropon, Poccus (308012, . benropon, yi1. Koctiokosa 46, BI'TY um. B. T. lllyxoBa), e-mail: val tv@mail.ru

PaCCMOTpeHLI BapHUaHTLI ITIOBLIIICHUSA Bq)(i)eKTI/IBHOCTI/I pa60TI)I TMEYHBIX YCTAHOBOK 3a CUYET YBCJIMYCHUS DKCEPIreTH-

YECKOI'0 YPOBHS HATYPaJIbHOT'O TOIIMBA. [ToBbIIEHHE pa6OTOCl'lOCO6HOCTI/I TOIJIMBA CTAHOBUTCSA BO3MOXKHBIM GHHFO)IapH
OCYHIECTBJIICHUIO PEAKIINU KOHBEPCHUU UCXOAHOI'0 OPraHUYECKOTO TOIJIMBA U BOJABI B HOBOE TOIUIMBO, TaK Ha3bIBaCMBIit
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cunres-ras (cmech H2 u CO). PacyeTHbIM MyTeM MOKa3aH KOJMYECTBEHHBIH MPUPOCT IKCEPTUU CUHTE3-Ta3a 10 CpaBHe-
HUIO C UCXOTHBIM roprounM. Ha mpumepe meun oOkura IEMEHTHOTO TIPOU3BOICTBA BBHITIOTHEH CPAaBHUTEIBHBIA aHAIH3
MOJTY4CHUSI B KIIMHKEPHOM XOJIOJWJIbHUKE CUHTE3-Ta3a U ero MPUMEHEHHsI B Ka4eCTBE OCHOBHOTO TOIuIMBa. Peanuzarust
KOHBEPCHUH TIPUPOJHOTO Ta3a MPH YTUIIU3ALUH TETUIa KJIMHKEPA MO3BOJISIET YMEHBIIUTh PacXo/l HaTyPaIbHOTO TOILUIHBA,
YBEJIMYUTH SHEPTCTUUCCKHI YPOBCHBb TOIUTHBA, TEMIEPATypy (hakenaa v MOBBICUTh MONIHOCTh MEYH, CHU3UTh BBIOPOCHI
OTXOJISIIINX I'a30B, a TAKXKE pa3paboTaTh HOBOE BEICOKOI(P(EKTHBHOE OXJIATUTEIIFHOE 000PYIOBaHHUE.

IMPROVING THE EFFICIENCY OF THE CEMENT PRODUCTION
USING THE FUEL CONVERSION

Tkachev V.V., Bandurin A.A., Konovalov V.M.

Belgorod State Technological University n.a. V.G. Shukhov, Belgorod, Russia (308012, Belgorod, Kostyukov str., 46,
BSTU after V.G. Shukhov), e-mail: val tv@mail.ru

Considered the ways for improving the efficiency of the furnace systems by increasing the exergy level of
natural fuel. Increasing fuel efficiency is made possible by the implementation of the conversion reaction between
the primary organic fuel and a water into the new fuel, so-called syngas (a mixture of H2 and CO). Calculations are
show the increase of syngas exergy in comparison with the primary fuel. On the example of the burning kiln of cement
production, it was done the comparative analysis of the syngas production in the clinker cooler and its use as a primary
fuel. The implementation of the natural gas conversion during the clinker heat recovery permit to reduce natural fuel
consumption, to increase the energy level of the fuel, the flame temperature and to increase the capacity of the kiln, to
reduce emissions of flue gases, and to develop new highly effective cooling equipment.

OLHEHKA BKYCOAPOMATHUYECKHUX U TOKCUKOJOI'MYECKHUX XAPAKTEPUCTHUK
ITNBA 1 IMBHBIX HAITUTKOB

Tperbsk JIL.H.

OI'BOY BIIO «OpeHOyprekuii rocynapcTBeHHBINH YHUBepcHTeT», OpeHoypr, Poccns
(460018, r. Openoypr, I'CIT mp. [ToGexp, 13), e-mail: tretyak@house.osu.ru

CormocTaBleHbl CyMMapHbIe 1036l BKyca M J03bI TOKCUYHOCTH ITHBA M MMBHBIX HAIIUTKOB TPEX IICHOBBIX CErMEHTOB
OpenOyprckoro peiHka. CyMMbI BKYCOBBIX 7103 BapbupoBaiu ot 10 10 57 eauHull ayis muBa u ot 22 1o 47 171t MMBHBIX Ha-
TIUTKOB U 00ECIICUCHBI B OCHOBHOM KOHIICHTPALMSIMH METHIIAIleTaTa u OeH3anbaernaa u 1-rekcanona. Bkiax stanona Bo
BKyCOapOMaTHYECKH OyKeT HE PEBBIIIACT 5 SIUHUIL IS KPEIKUX COPTOB IrBa. KOHIIEHTpaIMi OCHOBHBIX BKyCOapoMa-
THYECKUX KOMIIOHEHTOB OKa3aJIHCh HIDKE MIOPOTOB UX pacrmo3HaBaHus. CyMMa TOKCHYHBIX J03 3aBHCHT OT KPEMOCTH ITHBa
W HAIIUTKOB. DTaHOI, 2-HEHUIITAHOI M M30aMIJIOBBIH CITHPT OONAIAFOT MTOBBIIICHHBIM TOKCUKO-aPOMATHYECKHUM ITOKa3aTe-
JieM. YCTaHOBJICHO, YTO KOJUIOMTHAS HACKIIIICHHOCTB MPOO MIBA CYLIECTBEHHO (B Pa3bl) pa3inyaeTcs, IPUYeM MPH 30JIbHOM
ocrarke MeHee 1,0 r/qM3 mpoly MpeioKeHO CUuTaTh (habCH(BUKATOM. YCIOBHO OS30IaCHOM /10301 OTPEOICHNUS IPUHSATA
TOKCHYHOCTH HAITUTKA Ha YPOBHE 6 TOKCHYHBIX /103 OTHOCUTENBHO LDS50 (MI/Kr Macchl Tena), 4T0 SKBUBAJICHTHO TOKCHY-
HocTH 27,1 T umcToro 3raHona. [IpeuiokeHpl HAIOTOBBIC MPeEPEHIMHU YIS MTHBA U JIFOOBIX aJKOTOJNBHBIX HAIMTKOB C
CYMMAapHOH J1030i TOKCHYHOCTH HIKE 6 SAMHUIL 1 CBBILIE 28 BKYCOBBIX SJMHHMII, IPH KPATHO YBEITHMUYNBAIOIIECMCS aKITU3HOM
cOope Ha 3 pyOst 32 1 TUTP 32 KaK/IbIC PEBBIIICHUS 6 TOKCHYHBIX JI03 KaK BKJIAJl B 00PBOY «C IMMBHBIM AJTKOTOJIA3MOM).

EVALUATION OF FLAVOR AND TOXICOLOGICAL CHARACTERISTICS
OF BEER AND BEER DRINKS

Tretyak L.N.
Orenburg State University, Orenburg, Russia (460018, Orenburg, Avenue Pobeda, 13), e-mail: tretyak@house.osu.ru

The total doses of flavor and toxicity of beer and beer drinks in three price segments of the Orenburg market are
compared. The totals of flavoring doses ranged from 10 to 57 units for beer and from 22 to 47 for beer drinks, and are provided
in the main by the concentrations of methyl acetate and benzaldehyde and 1 - hexanol. The contribution of ethanol in flavoring
bouquet doesn’t exceed 5 units for strong beers. Concentrations of major flavor components were below the thresholds of their
recognition. The total of toxic doses depends on the strength of beer and beverages. Ethanol, 2-phenylethanol and isoamyl
alcohol have an increased toxic-aromatic index. It is found that the colloidal saturation of beer samples differs significantly
(many-fold), and for the bottom ash less than 1,0 g/dm3 the test is proposed to consider as counterfeit. Conditionally safe
dose of consumption is accepted beverage toxicity on a level of 6 toxic doses relative to LD50 (mg / kg), that is equivalent to
the toxicity of 27.1 g of pure ethanol. Tax preferences are proposed for beer and all alcoholic beverages with a total dose of
toxicity less than 6 units and more than 28 of flavor units, with a multiply increasing quantity of excise duty on 3 rubles per 1
liter for every excess of 6-toxic doses as a contribution to the struggle «against beer alcoholismy.

HNCCIIEJOBAHUE ITPO®NJISA HAIIJIBIBA ITPU BJABJIMBAHUU KOHUYECKOI'O
MHAEHTOPA B IIVIOCKYIO IOBEPXHOCTbD YIIPYT'OIIJIACTHYECKOI'O TEJIA

TperbsikoB A.A.

OT'BOY BIIO «YensiOuHckas rocyapcTBeHHas arpOMHKEHEPHAS aKaIeMHUsD»,
Yensounck, Poccns (454080, 1. Yensouuck, np. JlennHa, 75), e-mail: tod.06@mail.ru

B paGote paccMarpuBaeTest 3a1a4a O BIABIMBAHHH )KECTKOIO KOHYCa B IOBEPXHOCTD YIIPYTOILIACTHYECKOro Terma. O603Ha-
YeHa aKTyaJIbHOCTb MccieioBanust. [IpUBEIeHbI pacueTHas cXxema, KOHEYHO-3/IEMEHTHas Mojielib. [TpoBezieHa MPOBEpKa KOHTAKT-
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HOro anroput™Ma. KauecTBeHHOE 1 KOMYECTBEHHOE COBITA/IEHUE YHCIIEHHOTO 1 TEOPETHUECKOTO PEIIEHHUI MO3BOIIIN 3aKIIFOUHUTh
00 aJIeKBaTHOCTH HCTIONB3YEMOTO KOHTAKTHOTO aIrOpUTMa M MPUMEHHMOCTH €r0 U PeIieHuUs 3a1aqr. [IpoBeseHb! pacieTs
JUTSL pa3TMHBIX KOMOMHAIMIA CBOMCTB MarepraioB. [IpuBeieHbI HeKoTopble rpadiKy reoMeTpyy POl HAIUTBIBA, KOTOPBINA
OCTaeTCsI Ha TIOBEPXHOCTH YIPYTOILIACTIYECKOTO TeNa ITOCIe CHATHS HArpy3KHU C KOHIYECKOTo HHAeHTopa. IIpoBeaena anmpok-
CHMaIIVs TIOMTyYeHHBIX JJAHHBIX 1 TTOMTy4eHa YeThIpexrapamMerprueckast (pyHKIWsI, ONHUCHIBAIOLIAs IIPO(HIH HATLUTHIBA.

RESEARCH OF THE PROFILE OF FLOW AT CONIC INDENTATIONIN FLAT SURFACE
OF THE ELASTIC-PLASTIC BODY

Tretyakov A.A.

Chelyabinsk State Agroengineering Academy, Chelyabinsk, Russia (454080, Chelyabinsk, Lenina Ave, 112),
e-mail:tod.06@mail.ru

This paper considers the problem of cone indentation in the surface of elastic-plastic body. The paper presents
the relevance of the research. Are shown design scheme and finite-element model.Made verification of the contact
algorithm.Qualitative and quantitative agreement between the numerical and theoretical solutions have allowed to
conclude on the adequacy of the used contact algorithm and its applicability to solve the problem.Calculations were
made for various combinations of material properties. Are some of the graphics profile geometry beading, which remains
on the surface of the elastic-plastic body after removal of the load with a conical indenter.Conducted approximation of
the data obtained and the four-parameter function describing the profile of the beading.

HNCITIOJB30BAHUE JJIEKTPO®UIIBTPA B KAYECTBE CUCTEMbBI OYUCTKH BBIXJIOIIA
JU3EJBHOI'O IBUTATEJISA OT CAXKHA

Tpumkun U.B., Crpaxes H.II.

DenepalibHOE TOCYAAPCTBEHHOE OIOMKETHOE 00Pa30BATEILHOE YUPEKICHHUE BBICLIETO NIPO(PECCHOHATIEHOTO
o0pasoBanus «Ps13aHCKHI TOCYIAPCTBEHHBIN arpoTeXHOIornyeckuii yausepcurer umenn [1.A. KocteraeBa»
(®I'bOY BIIO «PT'ATVY») Munucrepcrsa cenbckoro xo3siicta Poceniickoii deneparmu, Psazans, Poccust
(390044, . Psazanb, yi. Bumnesast, 1. 35), e-mail: iv.trishckin@yandex.ru

[TpoBenen aHaI3 BOZMOKHOCTH BBIIOJIHEHHS SHEPTOEMKHX MEXaHU3HPOBAHHBIX OIEPAINi MOOMIBHBIMU JHEpre-
THYECKUMH CPEJICTBAMH C JU3EIIbHBIMH JABUIATEIIMI BHYTPEHHETO CTOPAHHUs BHYTPH IPOMBIIILIEHHBIX M CEJTbCKOX035H-
CTBEHHBIX IIOMEIICHHI OrpaHIMIEHHOr0 00bEMa M BO3LyX000MeHa (’KHUBOTHOBOTUIECKUE (DepMBI, TEIUTMIHbIE KOMOHMHATHI,
1exa 1 T.1.). B mponecce ux sKcruryaralyy cofepikaHne TOKCH4HbIX BerecTB (TB), Bxomsimux B cocTaB 0TpabOTaBIINX
ra3oB (OI), B BO3MyIIHOM cperie JaHHBIX TOMEIIIEHHH ITOBBIIIASTCS U IIPEBBIIIIAeT MPEIeIbHO JOITyCTHMbIE KOHIICHTPAINH B
HECKOJIBKO Pa3. YCTaHOBIIEHO, YTO OMHUM U3 OCHOBHBIX TB Ol au3enbHbIX ABUraTeneil sBisercs caxa, KOTopasi onpesess-
et apiMHOCTE O 1 OKa3BIBaeT BpeHOE BO3/EHCTBIE Ha 37I0POBBE YEII0BEKa, IPOYKTHBHOCTE KUBOTHBIX U T.11. [Ipemmoxe-
Ha KOHCTPYKLHSI dNeKTpHieckoro caxkeBoro dusrpa ([Tarentst PO Ha noseswyto monens 56964, 56965, 59153). Ipencras-
JIeHa CTPYKTypHAasI CXeMa JIaOOPaTOPHBIX UCIBITaHUI Ju3eabHOro apurarerst [1-21A, ycTaHaBIMBaeMOro Ha OTEUCCTBEHHEIS
TpPaKTOpPbI TAroBOro kiacca 6xH. MicnbITaHusaMu yCTaHOBIIEHO, YTO MAKCHMaIIbHAs CTENIEHb OYMCTKH BBIXJIOMNA ABUTATENs OT
caxku jpocturaet 45%, Ipu CHIKeHUH YpOBHS Iryma Ha 20% Mo CPaBHEHHIO CO IITATHOH cHCTeMOoi Boimycka OI

ELECTRIC FILTER USAGE AS A SOOT CLARIFICATION SYSTEM
OF THE EXHAUST IN DIESEL ENGINE

Trishkin I.B., Strazhev N.P.

Ryazan State Agrotechnological University Named After P.A. Kostychev, Ryazan, Russia
(390044, Ryazan, Vishnevaya Str., 35), e-mail: iv.trishckin@yandex.ru

We have conducted analysis of energy-intensive mechanized operations possibility while using mobile power
equipment with diesel internal combustion engines in industrial and agricultural areas with a limited amount of
air (livestock farms , greenhouses, shops, etc.). In the course of its operation the content of exhaust gas (EG) toxic
substances (TS) in the air of the buildings increases and several times exceeds the maximum allowable concentration.
We have found out that one of the main EGTS from diesel engines is soot determining smokiness and having adverse
health effect and livestock productivity, etc. We have proposed a design of the electric soot filter (RF patents for utility
model Ne 56964, 56965, 59153). We have also presented the the block diagram of diesel engine D-21 laboratory testing
at domestic tractors of 6kN drawbar category. Tests have shown that the maximum degree of engine exhaust purification
from soot reaches 45%, while reducing the noise level by 20% as compared with the standard exhaust system.

HOCTPOEHHME 30H BO3MOXHBIX OYAI'OB 3EMJIETPHCEHHP1 B I'NC MAPINFO
JJII OHEHK CEUCMHUYECKOU OITACHOCTH IO KHOU AKYTHUHN

Tpodumenko C.B., I'pud H.H., UBanosa H.A., Kosionesnnkos U.H1.

Cesepo-Bocrounsiii henepasnbblii yauBepeuteT uMenn M. K. Ammocosa, Poccust (678960, PecriyOnuka Caxa
(Axyrus), r. Hepronrpu, yia. FOxHo — Skyrckas 23), e-mail: trofimenko_sergei@mail.ru

PaccmotpeHa 3amaga IOCTPOESHHS 30H BOSMOXKHBIX 04aroB 3eMJIETPSICEHHIT C MCIIONb30BAHNEM HOBBIX MH(OpPMAIIH-
OHHBIX TEXHOJIOTHH B KapTorpaduueckoii cucreme Maplnfo. [IpownsBeneHs! qeTaabHbIe OIEHKH CEHCMHYECKON OMACHOCTH
Ha OCHOBE aHaJM3a CeHCMHMYECKOH aKTHBHOCTH 30H COYJICHEHUS] OCHOBHBIX MOP(OCTPYKTYPHBIX 2JIEMEHTOB, HA BbI-
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JIeTICHHBIX MacIITabax BPEMEHH, U YCTAHOBJICHHSI B3AaMOCBSI3M TEOJIOTHYSCKUX TPENOCHIIIOK BOSHUKHOBEHHUS 3EM-
JCTPSICCHUH Pa3HON CHJIBI C AKTUBHBIMH TEKTOHHYECKMMH CTPYKTypamu. [Toka3aHa akTUBHOCTb OCHOBHBIX TEKTOHH-
YECKHX CTPYKTYp HM3y4aeMOil TepPUTOPUH Ha OCHOBE OLICHOK JMHAMHYECKUX [1apaMETPOB B BUIE CPEIHEH CKOPOCTH,
paccYUTHIBAEMOIl 110 aMIUTUTYAE CMEIICHNS B YCTAaHOBICHHBIH ITPOMEIKYTOK T€OJIOTHIECKOTO BPEMEHH, HATIPABIICHHS
CMEIIECHNS 1 KWHEMATHKHU JIBIKEHUH. YCTAaHOBIICHO Yepe/JOBaHUE 30H BO3MOXKHBIX 04aroB 3eMJIETPSICEHUH B IIMPOT-
HOM HAIIpaBJICHUH C OLIEHKAMHM MaKCUMAJbHO BO3MOXXHOW MAarHUTYJIbI 3eMIICTPSICEHUN IS Kakaol 30HbI. Yeperno-
BaHHUE IIUPOTHBIX CTPYKTYP C BBICOKUM U TOHIKCHHBIM CEHCMHYECKHM IOTCHIMAIOM IOATBEPKICHO HaileHHOMN
celiCMOMCIIOKalel CeBepHEee OCHOBHBIX aKTHBHBIX TEKTOHUUECKHUX CTPYKTYp. JlaHHast 3aKOHOMEPHOCTh ONpe/essieT
HEOOXOIMMOCTh JAITBHEHIINX MajeoCeHCMOIOTHUECKUX HCCIISJOBAHUN JUIsl eTalH3aliH CeHiCMIYEeCKOil OacHOCTH
OxHoit SxyTHN.

CONSTRUCTION AREAS OF POSSIBLE SOURCES OF EARTHQUAKE MAPINFO GIS
FOR EVALUATION OF SEISMIC RISK OF SOUTH YAKUTIA

Trofimenko S.V., Grib N.N., Ivanova N.A., Kolodeznikov L.I.

North-Eastern Federal University of MK Ammosov, Neryungri, Russia (678 960, Republic of Sakha (Yakutia),
Neryungri Street. South - Yakut 23), e-mail: trofimenko_sergei@mail.ru

The problem of construction of earthquake zones possible with the use of new information technologies in the
mapping system Maplnfo. Produced detailed seismic hazard assessment based on the analysis of seismic activity zones
of articulation of the main structural elements in the allocated time scale and correlating geological preconditions
to earthquakes of varying strength with active tectonic structures. Shows the activity of the main tectonic structures
of the study area based on estimates of the dynamic parameters in the form of average speed is calculated via the
displacement amplitude at a fixed period of geologic time, the direction of displacement and movement kinematics. Set
of possible alternate zones of earthquakes in east-west direction with estimates of the maximum possible earthquake
magnitude for each zone. The alternation of latitudinal structures of high and low seismic potential confirmed by
seismic dislocations found north of the main active tectonic structures. This pattern defines the need for further research
to palaecoseismological detail seismic hazard in South Yakutia.

NHTEPAKTUBHOE MHTEJIVIEKTYAJIBHOE IPUJIOXKEHHUE JJIA O®OPMJIEHUA
HNEYATHBIX PABOT B COOTBETCTBHUU C TOCYJAPCTBEHHBIMU CTAHJAPTAMMUA

Tpodpumos M.B. 2, Aprembena HU.JL.!

1 ®I'BOY BIIO «/lanbHeBoCTOUHBIN (eiepaibHblii yHUBEpCUTETY, BiiaauBocTok, Poccus
(690091, r. BnamuBocrok, yi. CyxaHoBa, 8, ayz. 138), e-mail: iartemeva@mail.ru
2 ®I'BOY BIIO «BnanguBoCTOKCKUN TOCYIapCTBEHHbIN YHUBEPCUTET SKOHOMUKHU M CEPBUCAY,
Bnanusocrok, Poccus (690014, 1. Bnagusoctoxk, yi. Torons, 41, aya. 1518), e-mail: bugzex@ya.ru.

B cratbe 06cyxnaercs npodiaema oopMIIeHHUS TeUaTHBIX PabOT, KOTOPBIC JOIDKHEI COOTBETCTBOBATE rOCyIap-
CTBEHHBIM cTaHAapTaM. [loka3ano, 4To mpobieMa 3aKIodaeTcsl B TPYAHOCTH U3YUYECHUS U CIEAOBAHUS 3TUM CTaH-
JlapTaM, a TAaK)Ke B OTPAaHMYCHHOCTH CUCTEM MOATOTOBKHU TeKcToB (Takux kak MS Word, Open Office Writer / Libre
Office Writer, TeX u LaTeX), koTopbie 00ecIeunBaIOT MOJACPKKY PEIICHHUS TOJIBKO OOIINX 3a71a4 BEPCTKH Pa3iny-
HBIX JOKYMEHTOB. B KauecTBe cpeicTBa pelieHHs MpoOIeMbl paccMaTpUBaeTCs 3ajada pa3pabOTKH IPOTrpaMMHOIL
CHCTEMBI, 00J1alaronell BO3MOXKHOCTSIMH 0()OPMIICHHUS TIEYAaTHBIX PabOT B COOTBETCTBUH CO CTaHAapTaMH. B crarse
MIPEAIaraeTcsl MOAENb TaKOH MPOTrPaMMHON CHCTEMBI, TPUBOAATCS CBEACHUS O CPEACTBAX Pa3pabOTKH, TO3BOISIO-
IIMX CO3/1aTh IIPOTPAMMHYIO CHCTEMY B BHJe Npriokenus it MS Word, a Takxke onmuchIBaeTCsl MPOTOTHIT TAKOTO
TIPATIOKEHUS.

INTERACTIVE INTELLIGENT APPLICATION FOR DOCUMENTS DEVELOPMENT
IN ACCORDANCE WITH STATE STANDARDS

Trofimov M.V.2, Artemieva L.L.!

1 Far Eastern Federal University, Vladivostok, Russia (8 Suhanova str., 690950, Vladivostok, office 138),
e-mail: iartemeva@mail.ru
2 Vladivostok State University of Economics and Services, Vladivostok, Russia
(41 Gogolya str., 690014, Vladivostok, office 1518), e-mail: bugzex@ya.ru.

In the article a problem of document development in accodance with state standards is dissused. In it shown
that problems are compliance with standards during document creating, the difficulty of standards studying, and also
limitation of word processors (such as MS Word, Open Office Writer / Libre Office Writer, TeX and LaTeX), which
support only the common tasks to develop documents but do not support documents checking in accordance with
state standards. As the problems solution a special softwaresystem is proposed. A structure of this software system is
considered. The article also describes a prototype of the system.
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OB OIIBITE YITPABJIEHUSI TH®OPMALMOHHBIM TIPOCTPAHCTBOM
OBPA3OBATEJIBHOI'O YUYPEXKIAEHUS CPEJHEI'O ITPO®ECCHOHAJIBHOT'O
OBPA3OBAHMUA B CBETE BHEJAPEHUSA ®I'OC

Tykraposa JI.P.'2, Kamanosa JI.3.2, JlaykaeBa J.P.2

1 TocynapcTBeHHOE OFO/PKETHOE 00Pa30BaTEIbHOE YUPEXKICHHE CPEHET0 MPOPECCHOHATBHOTO 00pa30BaHUS
«Y puMCKHIt TOCYyIapCTBEHHBIN KOJUIC/DK PaJHONICKTPOHUKNY, Y da, Poccus
(450022, Pecriyonuka bamkoprocran, . Y da, yi. ['enepana ['opoatoa, 11), e-mail: ugkr@mail.ru
2 denepaiabHOE TOCYIaPCTBEHHOE OIOIKETHOE 00Pa30BaTEIILHOE YUPEHKICHUE BBICIIETO MPO(ECCHOHAIBEHOTO
o0pazoBanus «Y QUMCKHIA TOCYIaPCTBEHHbBIN aBUAIIMOHHBIN TEXHHUECKUI YHUBEPCUTETY,
VYa, Pocenst (450000, Pecrry6imka bamkoprocran, . Ya, yir. K. Mapkca, 12), e-mail: kamalovalz@mail.ru

B crarbe paccmarprBaroTCst BOIPOCHI yIPABICHHS TMHAMITYECKIMU ITPOLIECCaMU, TIPOTEKAIOIIMMH B YIPEIKICHUN CPell-
HEro npogecCHOHAIBHOTO 00pa3oBaHus, Ha MpUMepe YGHUMCKOTO ToCyIapCTBEHHOTO KOJUIEKa PaoIeKTPOHHKH. TTpoBe-
JIeH aHAJIM3 U3MEHEHHH, IPOMCXOLIIMX B cepe cpeHero npodecCHOHAIBHOr0 00pa3oBaHus B CBETe BHeApeHNs (eepab-
HBIX TOCYapCTBEHHBIX 00pa3oBarebHbIX cTanaapToB (PI'OC). BersisieHa HEOOXOIUMOCTD PEUHKUHUPHHTA CYIIECTBYOIIIX
MH(OPMALOHHO-YTIPABIISIONINX CUCTEM 00pa30BaTeNbHBIX YUPEKICHNH. B CBsI3M ¢ 3THM mepecMoTpeHa Moienb JIeTIOBBIX
(yHKIMIA, pa3paboTaH KOMILIEKC CHCTEMHBIX MOJIENEH ¢ LIeTbI0 PeHHKHHUPHHTA TIPeMETHOH oOmacTu. Ha 6a3e maHHBIX MO-
Jielieil BBIMOJIHEH PEeNHKHHUPHHT MOATYJIeH HH(OPMAIMOHHO-yIPABIISIOIIEH CHCTEMBI, KACAIOIIMXCSl CTAHIAPTOB U Y4eOHBIX
TUTAHOB, POrPAMM JIMCIUILIMH U y4eTa yCIIeBaeMOCTH CTyIeHTOB. [TOIHOCTBIO PeoOpa3oBaH MO/ TECTHPOBAHHS CTY/ICH-
TOB, MO3BOJIIOLIHI B GOIee MOTHOM 00beMe IPOBOJUTH aHAJIM3 YCBOEHHS CTYICHTAMH PENOaBaeMOro Marepuaa.

ON THE EXPERIENCE OF A COLLEGE INFORMATION MANAGEMENT DURING
THE INTRODUCTION OF NEW EDUCATIONAL STANDARDS

Tuktarova L.R."?, Kamalova L.Z.%, Daukaeva E.R.?

1 Ufa State College of Radio-Electronics, Ufa, Russia (450022, Republic of Bashkortostan, Ufa, ul. Gen. Gorbatova, 11),
e-mail: ugkr@mail.ru
2 Ufa State Aviation Technical University, Ufa, Russia (450000, Republic of Bashkortostan, Ufa, ul. Marx, 12),
e-mail: kamalovalz@mail.ru

The paper is focused on problems of management of dynamic processes in a college, on the example of the Ufa State
College of Radio-Electronics. The analysis of the changes occurring in the field of college education during the introduction
of the federal state educational standards is completed. The necessity for re-engineering of the existing information and
management systems of the college is identified. In connection with this, the model of business functions is revised, a complex
of system models is developed for re-engineering of the problem domain. On the basis of these models reengineering of the
information management system modules is performed. The modules dealing with the standards and curricula, materials
of disciplines and students performance testing were re-engineered. Fully converted The module of students testing was
completely changed to allow to perform full analysis of the students’ knowledge of the taught material.

MATEMATHYECKAS MOJIEJIb IIPOIIECCA OBXHUTI'A BO BPAIITAIOIEVICS TIEYH
B YCJIOBUSIX UTHTEPBAJIBHOUW HEOIIPEJIEJIEHHOCTH NCXO/IHBIX TAHHBIX

Tyaskos JI.C.

OI'BOY BIIO «TamboBckuii rocynapcTBeHHbIN TeXHUYeCKUll yHuBepcuter», Tam60B, Poccus
(392000, . Tam60B, ya. CoBerckas, 106), e-mail: unrealler@yandex.ru

[Ipenyioxen moaxoa K PacKpbITUIO HEOIPEAETICHHOCTEH B MaTeMaTH4eCKUX MojesiX. JlaHHbIN MOIX01 OCHOBaH
Ha TEOpUU UHTEepBajbHOro aHanu3a. [loka3zana Meroauka peleHys HHTepBaIbHON MaTeMaTHYeCKOW MOJeIH AJIsl Kacca
CTAaTHYECKUX MAaTeMaTHIECKUX MOJIeTIel ¢ pacipeIelIeHHBIMU MTapamMmeTpaMu. Peannzanust JaHHOH METOAUKH IPOIEMOH-
CTpPUpOBaHA Ha IPUMepe Mpolecca 00XKUra BO BpAIAIOIIEHCs [e4H, B KOTOPOoH MH(MOPMAIHs 0 HEKOTOPBIX HCXOIHBIX
JAHHBIX 33/1aBAJIach B BHE HHTEPBATBHBIX UHCEN. TakuM 00pa3oM, HaXOXKICHHE TEXHOIOTHUECKUX PEXUMOB (DyHKIIH-
OHMPOBAHUsI BPAIIAOLINXCS 11€UEeH, KOTOPbIE 00ECIEUUBAOT CTAOMIBHOE BEJICHUE IIPOLECCa M Ka4eCTBO I10JIy4aeMOro
MIPOYKTa, MPEJICTABISAET aKTyalbHYyIO 3a/ady. [locTaBneHa 3afada BeAEHNS TEXHOIOTHYECKOTO TPOLEcca U TOKA3aHO
pacnpe/eneHie TeMIepaTypbl MaTepyaa 10 JJIMHE [1eYH B BUJE HIKHEH U BepXHEH IpaHullbl IOMYCTUMbIX 3HAYCHUH.
JlaHHas METOAMKA MO3BOJISIET TAPAHTHPOBAHHO BBIUHCIIATH MHTEPBAN BBIXOJHBIX 3HAYCHHH MAaTEMAaTHUECKUX MOJCTIEH,
YTO JaeT IPEUMYIIECTBA Mepe]] APYTHMH ClIOCO0aMH PaCKPBITHS HEONIPEIeICHHOCTEH B MAaTEMAaTHUECKUX MOJIETISIX.

MATHEMATICAL MODEL OF THE BURNING PROCESS IN A ROTARY FURNACE
UNDER INTERVAL UNCERTAINTY OF INITIAL DATA

Tulyakov D.S.

Tambov State Technical University, Tambov, Russia (392000, Tambov, Sovetskaya street, 106),
e-mail: unrealler@yandex.ru

An approach to the disclosure of uncertainty in mathematical models, based on the theory of interval analysis, in which
information about the importance of uncertain parameters given in the form of interval numbers. It is shown how the solution
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of interval mathematical model for the class of static mathematical models with distributed parameters. The implementation of
this technique is demonstrated by the firing process in a rotary furnace. Rotary furnace are used for various purposes, such as
sintering of batches in the production of alumina, obtaining cement clinker hydrated materials, obtaining iron or non-ferrous
alloys, and more. Thus, the finding of technological modes of operation of rotary furnaces, which provide stable maintenance of
the process and the quality of the product, is the actual problem. The task of the process and shows the temperature distribution
of the material along the length of the furnace in the form of lower and upper boundaries of acceptable values.

PABPABOTKA MHTEJIJIEKTYAJIbHOM HH®OPMAIIMOHHON CUCTEMBI
«TECT-3KCIIEPT» B CPEJAE ITPOI'PAMMMUWPOBAHMUS 1C ITIPEAIIPUSTHE 8.2

Typanuna H.B., ®ucovyenxo O.H.

IOTU TITY «¥Oprunckuii TexHOMOrnYecknii HHCTUTYT ((prutian) HalmoHampHOTro HCCIeoBaTeIbCKOTO
ToMmckoro nmojuTexHUUECKoro yausepcurteray, FOpra, Poccus, (652050, FOpra, Kemeposckas o0u.,
yi. Jlenunrpazckas, 26), e-mail: nurlina78@mail.ru, giri@rambler.ru

Crarbsl TOCBSIIICHA Pa3pabOTKe MHTEIUICKTyalIbHONH nH(OopMannoHHo# cucteMsl « TecT-aKeIepT Ul TeCTUPO-
BaHUsI CTY/ICHTOB, B cpene nporpammupoBanus 1C npexnpusrtie 8.2. JlanHas MHTEUICKTyalbHas HHYOPMALMOHHAS
cucTeMa pa3paboTaHa A1 TECTUPOBAHMS CTY/ICHTOB B Pa3JIMYHBIX 3a/[a4axX yueOHOI IesTeIbHOCTH. YHHBEPCAIbHOCTh
MPOrPAMMHOTO MPOAYKTA JIETAET €ro MOJIE3HBIM HE TOJIBKO IS MpenojaBareneil, Ho U B 10001 cepe AesTenbHOCTH.
B crarbe onmcana cTpykrypa pazpadoTaHHOI HHPOpPMAMOHHOH cucTeMbl « TecT-DKkenepry, Ul TeCTHPOBAHHS CTY-
JIeHTOB. B 0CHOBY anropurma, peaan30BaHHOTO B HH(POPMALIMOHHOMN cHcTeMe, ISKUT Metox baiieca. B nanpHeiinem
QITOPUTM pacueTa BEPOSITHOCTEH TUIIOTE3 MOXKET OBITH YCIIOKHEH pa3padOTKON HOBBIX OJIOKOB TECTOBOH CHCTEMBI U
pACIIMPEHNEM KOJIMYECTBAa BAPHAHTOB OTBETOB MPH TECTHPOBAHHU. TakiKe paccMaTpUBAETCSl BO3ZMOKHOCTD JIOMOJHE-
HUSI JaHHOW MHTEIUIEKTYaIbHON HH(POPMAIIMOHHOH CHCTEMBI BOIIPOCAMH C PUCYHKAMH M YEePTEKAMH.

DEVELOPMENT OF INTELLECTUAL INFORMATION TEST EXPERT SYSTEM
IN THE ENVIRONMENT OF PROGRAMMING 1C THE ENTERPRISE 8.2

Turalina N.V., Fisochenko O.N.

UTI TPU «Yurginsky institute of technology (branch) of National research Tomsk Polytechnik University)», Yurga,
Russia, (652050, Yurga, Kemerovo Region, Leningradskaya St., 26), e-mail: nurlina78@mail.ru, giri@rambler.ru

Article is devoted to development of intellectual information Test expert system for testing of students, in the
environment of programming 1C the enterprise 8.2. This intellectual information system is developed for testing of
students in various problems of educational activity. Universality of the software product does it useful not only for
teachers, but also in any field of activity. In article the structure of the developed information Test Expert system, for
testing of students is described. In a basis of algorithm realized in information system Bayes’s theorem lies. Further
the algorithm of calculation of probabilities of hypotheses can be complicated by development of new blocks of test
system and expansion of quantity of versions of answers when testing. Also opportunity, additions of this intellectual
information system with questions with pictures and drawings is considered.

CHUCTEMA YIIPABJIEHHAA PUCOBOTYECKHUM ®EPMEPCKHM XO3HCTBOM
Typasimos J1.X.

OI'BOY BIIO «BopoHexckast rocy1apCTBEHHAs JIECOTEXHUYECKAs aKaJAeMUsD,
Bopownex, Poccus (394087, . Boponex, yi1. Tumupsizesa, 8), e-mail: dawletmurat@mail.ru

B crarbe npesiokeHa apXUTEKTypa CHCTEMBI YIIPaBJICHUS] PHCOBOJUECKUM (epMepcKiM Xo3sicTBoM. Crctema
YTIPaBIEHHS! COCTOUT M3 YETHIPEX TMOACHCTEM: CHCTEMbI CTPATETHUECKOTO TIAHNPOBAHHS, CHCTEMBI YIIPABICHHS TEXHO-
JIOTMYECKHM TIPOIIECCOM, CHCTEMBI YIPaBJICHHUs! IIEPCOHANIOM, CHCTEMBI YIIPABIICHUsI MaTepUaIbHO-TEXHHYECKON 0a30ii.
Maremarndeckast MOJIETb CHCTEMBI YIIPABICHHS MEPCOHATIOM (hepMEPCKOTO XO3STHCTBA BKITIOUAET B ceOsl OMH IIEHTp 1
MHO)KECTBO areHTOB, KOTOPBIE MOTYT MEPEMEIIaThCsl MEX/y OPraHH3allMOHHBIMU OJIOKaMH JTaHHOW (hepMBbI, COCEIHUX
(hepm, peIHKOM Tpyaa, oOydaromieil opranmzanueil. Kakaplii 13 areHToB XapakTepU3yeTcsl TAKUMHU TTapaMeTpaMHi, Kak
HPOM3BOUTEIILHOCTD, JKEJIaeMBbIil ypOBEHb 3apaOOTHOM IIJIaThl, KBAIU(UKALMS B ONPE/ICICHHBIX BHIaxX padoT. B mporec-
ce paboTsl hepMbI HEOOXOMMO ONITUMU3UPOBATH IEPEMEIIICHUSI aT€HTOB TAK, YTOOBI C y4ETOM THHAMHYECKOTO pacirca-
HHS TEXHOJIOTMYECKHX OIepanuii ob6ecrednBaIcss MakCUMyM TIpUObLN (epMbl 3a HECKOJIBKO JieT. [Tonck onTumansHoro
cocTaa (pepMbl IPOM3BOJUTCS C HHTEPBAJIOM B OJIMH JICHb Ha OCHOBE MeTozia MonTte-Kapio. B 3akimrounTensHOM yacTr
CTaThU NPEJUIOKEH CIIOCO0 PEIICHHS OIHOM U3 YaCTHBIX 3a/1a4 ONTUMU3ALMK COCTaBa epCoHaa (hepMsl.

INFORMATION MANAGEMENT SYSTEM OF RICE-GROWING FARM
Turdishov D.K.

FGBOU VPO Voronezh State Academy of Forestry Engineering, Voronezh, Russia
(Voronezh 394087, Timiryazev str. 8), e-mail: dawletmurat@mail.ru

In the article the control architecture rice-growing farm. The control system consists of four subsystems:
strategic planning, process control systems, personnel management system, management system of material and
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technical base. A mathematical model of the system of personnel management of the farm includes one center and
a variety of agents that can be moved between the organizational units of the farm, neighboring farms, labor market
training organization. Each agent is characterized by parameters such as performance, the desired level of wages,
qualifications in certain types of jobs. In operation, the farm, you need to optimize the movement of agents so that,
in view of the dynamic schedule manufacturing operations ensures maximum profits farm for a few years. Finding
the optimal composition of the farm is made with an interval of one day on the basis of the Monte Carlo In the final
part of this article provides a method of solving one of the particular problems of optimization of the farm staff.

OCOBEHHOCTH MOCTPOEHUSI THOPOPMAIIMOHHBIX CUCTEM YIIPABJIEHHUSA
Typasimos J1.X.

OI'bOY BIIO Boponexckas rocynapcTBeHHas JieCoOTeXHUUecKkas akajgemus, Boponex, Poccus
(394087, r. Boponex, yn. Tumupsizesa 8), e-mail: dawletmurat@mail.ru

B crarke mpeacTaBIeHb OCHOBHBIE IPUHITUITBI TOCTPOCHHS HHPOPMANUOHHBIX CHCTEM yIPABICHHS, TaK-
)K€ TepeuncIIeHbl OCHOBHBIC 3a/1a4H, KOTOPble HEOOXOAMMO aHAJIN3MPOBATh U PellaTh ¢ MOMOIIbI0 HH(pOpMa-
IMOHHBIX CHCTeM. Pemrenns B cucTeMe ynpaBiIeHUs IPEAIPUITHEM IPHHUMAIOTCS JTIOJbMHU Ha OCHOBE HH(DOP-
Mauuu, sBistomeiics npoaykrom MC. Ha ee Bxoge HaxoquTcs MCXOAHas, nepBuuHas nHdopmauus 000 Bcex
N3MEHEHHUSIX, IPOUCXOSIINX B 00bekTe yrnpasneHns. OHa GUKCHPYETCsl B pe3yiabTaTe BBHITOJHEHUS (YHKIHN
oneparusHoro yueta. B IC mepBuunas nadopmamus npeodbpasyeTcst B pe3yabTaTHYIO, IPUTOIHYIO ISl TIPU-
HATHS pelieHnid. B kauecTBe ciennanuszuposannoro npukiagnoro [10 UCVYII moryT BeicTynarh Kak cOOCTBEH-
HBIE Pa3pabOTKH MPEANPUATHS, TaK U MPOrPaMMHBIE TTPOTYKTH HE3aBUCUMBIX IPOU3BOANTENEH. ABTOMATH3H-
poBaHHas MHPOPMALMOHHAS TEXHOJIOTHS SIBJISETCS MPOLECCOM, COCTOSIINM M3 YETKO PeriaMeHTHPOBAHHBIX
IIpaBUJI BBIIOJIHEHUS Olepaluil pa3HOH CTENEHU CIO0KHOCTH HaJl JAHHBIMHU, XPaHSAMIMMUCS B KOMIIBIOTEpax.
Jlns opraHu3auy U peaau3aluyu HHPOPMAILMOHHOTO IPoLecca HEOOXOIUM MIEPCOHAN, CIIOCOOHDIH BBIOIHATH
€ro ImpolLeLypbl, a TAKXKE COOTBETCTBYIOIIUE CPEACTBA U MeTOAbI 00paboTku nHdpopmanuu. Bee 310 B coBOKYI-
HOCTH cocTaBisieT uHpopmannonunyt cucremy (MC).

FEATURES OF CONSTRUCTION MANAGEMENT INFORMATION SYSTEM

Turdishov D.K.

FGBOU VPO Voronezh State Academy of Forestry Engineering,
Voronezh, Russia (Voronezh 394087, Timiryazev str.8), e-mail: dawletmurat@mail.ru

The article presents the basic principles of management information systems, as are the major challenges
that must be analyzed and dealt with by information systems. Solutions in the management of the company made
by people on the basis of information in the system IS. At its entrance is the original, the first information about all
the changes taking place in the facility management. It is fixed as a result of the operational accounting functions.
In the IS primary information is converted into Scoring suitable for decision making. As a specialized application
software ERP system can act as its own development company, as well as third-party products. Automated
information technology is a process consisting of clearly defined operational procedures of different complexity
of data stored in computers. For the organization and implementation of information process needs staff who can
carry out its procedures, and appropriate tools and methods for information processing. All this together is an
information system (IS).

MATEMATUYECKOE MOAEJIUPOBAHUE TUHAMUKH
JNEKTPOMEXAHHUYECKOI'O TOPMO3HOI'O ITPUBOJA

Tyry6anun P.IO., ®uaumonos B.H.

'OV BIIO «Bnagumupckuii rocynapcTBeHHblil yausepeuteT uMeHu AL u H.I. CtoneToBbix»,
Bnanumup, Poccus (600000, . Bimagumup, yi. T'opbkoro, 87), e-mail: tutubalinry@gmail.com

[IpoBeneHo uccnenoBaHNne JUHAMHUKH 3IEKTPOMEXaHMUYECKOTO TOPMO3HOTO IMPUBO/A ¢ UCHOIHUTEIbHBIM MeXa-
HU3MOM B BH/JIE TUTaHETapHOI ponmkoBuHTOBOMH nepeaun (ITPBIT). MccnenoBanuch 1Ba epexoHbIX PEKUMA: TIePBEIH
PeXUM — PEXKHUM HEYIPABIAEMOro pazdera U3 COCTOSHUS MOKOS 10 BOSHUKHOBEHHS OceBoi cuibl Ha mrtoke [IPBIT;
BTOpPOIl — yBenuueHue oceBoil cuibl Ha mroke [IPBIT ot Hyns 10 MakCUManabHOIO yCTaHOBUBILErocs 3HaueHus. He-
nuHelHble quddepeHuanbHble ypaBHEHNS] MaTeMaTHIeCKOH MOJIENTH MPHUBOAA pemeHsl MetonoM Pynre-KyTTer Ha
OBM c nomolipio crienuanbHo pa3padboTaHHOro nporpaMmHoro obecredenus B cpene Delphi. [Toctpoens! rpaduku
3aBUCHMOCTeit oceBoit crtbl Ha mrtoke [TPBIT ot Bpemenn npy pa3nudHbIX 3HAYEHHUAX )KECTKOCTHBIX, TUCCHIATHBHBIX
U MaccorabapUTHBIX MApaMETPOB MPHBOJA. YCTAHOBIIEH XapaKTep BIUSHUS KaXJIOTO M3 3THX MapaMeTPOB Ha BPeMs
cpabaTbIBaHUSI TOPMO3HOW CHCTEMBI M OCEBYIO CHIIy Ha IITOKE, IIPOBEJCH CPaBHUTEIbHBIN aHanu3. I1o pesymsraram
MIPOBEICHHOTO TUHAMWYECKOTO aHaIN3a 3IEKTPOMEXaHUIECKUI TOPMO3HOH TPHUBO TTOKa3an Oosee BHICOKHI TEXHH-
YECKHH ypOBEHb 110 CPABHEHMIO C 3JIEKTPOrUAPABIMUCCKUMU U THAPOMEXaHUUECKUMU MPUBOAAMU 10 BaXKHEHIIUM
KpHUTEPHAM 3P (PEKTUBHOCTH TOPMOKEHHUS — BDEMEHHU CpadaThIBAaHUS U OCEBOH CHJIE Ha TOPMO3HOMN KOJOJKE. YKa3aHbI
MYTH JaJbHEHIIEro MOBBIMICHUS 3TUX XapaKTePHCTHK.

HAYYHOE OBO3PEHIVIE Ne 2



186 TECHNICAL SCIENCE

MATHEMATICAL MODELLING OF DYNAMICS
OF AN ELECTROMECHANICAL BRAKE DRIVE

Tutubalin R.Y., Filimonov V.N.

Vladimir State University n.a. A.G. and N.G. Stoletov, Vladimir, Russia (600000, Vladimir, street Gorky, 87),
e-mail: tutubalinry@gmail.com

Research of dynamics of an electromechanical brake drive with the executive mechanism in the form of planetary
roller screw (PRS) is conducted. Two transitive modes were investigated: the first mode - a mode of uncontrollable
running start from acondition of rest before occurrence of axial force on rod PRS; the second - increase in axial force
at rod PRS from zero to the maximum established value. The nonlinear differential equations of mathematical model
of a drive are solved by a method of Runge-Kutta on the computer by means of specially developed software in the
environment of Delphi. Schedules of dependences of axial force on rod PRS from time are constructed at various
values rigidity, friction and weigth-dimensions drive parametres. Character of influence of each of these parametres
for the period of operation of brake system and axial force on a rod is established, the comparative analysis is carried
out. By results of the spent dynamic analysis the electromechanical brake drive has shown higher technological level
in comparison with electrohydraulic and hydromechanical drives by the major criteria of efficiency of braking - time of
operation and axial force on a brake block. Ways of the further increase of these characteristics are specified.

BJIMSTHUE ®YHKIUOHAJBHOI'O 30HUPOBAHUS TEPPUTOPUI HA KAJJACTPOBYIO
OHEHKY 3EMEJIb HA IPUMEPE PABOYEI'O IIOCEJIKA BAIIMAKOBO
IMEH3EHCKOU OBJIACTHU

Tioknenkosa E.II., IIpecusixos B.B., N'ankuna M.C.

OI'BOY BIIO «llen3enckuii rocynapcTBEHHBIN YHUBEPCUTET apXUTEKTYPBI U CTPOUTEIHCTBAY,
Poccust, 440028, r. Ten3a, yi. I'epmana Tutosa, 28; aapec 31eKTpoHHOH mouThsl: office@pguas.ru

B nanHOl cTaThe ONKMCHIBACTCS BIMSHUE (yHKIHOHAIEHOTO 30HUPOBAHMS TEPPUTOPHI HA KaJJACTPOBYIO OLIEHKY
3eMelb Ha mpuMepe padodero nocénka bammvakoo [len3enckoii obnactu. [IpuBeieHbI OCHOBHBIE TIONOKEHUS (DYHK-
[IMOHAJILHOTO 30HUPOBAHMS, @ TAK)KE 30HBI, BbIIEIsIEMble ITPU (DYHKIIMOHAIILHOM 30HHPOBAHUH, C KOTOPBIMH TECHO
CBsI3aHa KaJacTPOBast OL[CHKA 3eMeTb HaCEIEHHBIX ITyHKTOB, HX Ha3HAaYeHHE, 0COOCHHOCTH KaIaCTPOBOH OI[EHKH Tep-
PUTOpPHI HACENEHHBIX ITyHKTOB, Pa3/ielIeHNe NOCIISTHUX Ha OLCHOYHBIE MHKPO30HBI. Taxke pacCMOTPEHbI IPHHIHITBI
pa3menieHus QyHKIIMOHAIBHBIX 30H Ha OcHOBe cxeMbl (B Macmrade 1:10000) ¢pyHKIHOHAIEHOTO 30HUPOBAHHS pa-
6ouero nocénka bammakoBo. B paboTe npoBeneHbl pacueThl KaJacTPOBOH CTOMMOCTH Ha OOBEKTHI HEJBHKUMOCTH,
COMIACHO KOTOPBIM CaMyIO BBICOKYIO CTOMMOCTH B ITOCENIKE MMEIOT 3eMJIM MPOMBIIUICHHON 1 00IIeCTBEHHO-ETI0BOIt
30HBI, BEIYHCIICHA CPEIHSS LIeHA Ha OOBEKTHI BO BCEX 30HAX Ha KBAJPATHBIA METP.

INFLUENCE OF FUNCTIONAL ZONING OF TERRITORIES ON THE CADASTRAL
ASSESSMENT OF LANDS ON THE EXAMPLE OF BASHMAKOVO'S WORKING
SETTLEMENT OF THE PENZA REGION

Tyuklenkova E.P., Presnyakov V.V., Galkina M.S.

Federal State Educational Institution of Higher Professional Education «Penza State University of Architecture
and Construction», Russia, 440028, Penza, Germana Titova st., 28, e-mail: office@pguas.ru

This article describes the influence of functional zoning on the cadastral valuation of land on the example of the
camp Bashmakovo Penza region. The main provisions of the functional zoning, as well as areas that are expelled by
functional zoning, which is closely linked cadastral valuation of land settlements, their purpose, especially cadastral
valuation of settlements, the separation of the latter on the evaluation microzones. Just consider guidelines for placing
functional areas based on the schema (scale 1:10,000) of the functional zoning of the camp Bashmakovo. In this paper
we calculated the cadastral value of real estate assets, according to which the highest value in the village are landless
industrial and social - business zone, the average price for objects in all areas per square meter.

ABTOMATHU3HUPOBAHHASI PASPABOTKA OHTOJIOI MYECKOM MOJIEJIU ITPEJIMETHOM
OBJIACTU AJI51 HOUCKA OBPA3OBATEJIBHBIX PECYPCOB C UCIIOJIb30OBAHUEM
AHAJIM3A TEKCTOB PABOUYHUX ITPOT'PAMM

YiBa A.1O.

'OV BIIO Bonrorpaackuii rocygapcTBEeHHBII TEXHUUECKUH YHUBEPCUTET,
400131, Poccusi, Bonrorpan, mip. Jlenuna, 28, e-mail: alexey@uzhva.ru

KonmuecTBO exeroHo my0oauKyeMbIX 00pa30BaTeNIbHEIX PECYPCOB YBEIMUNBACTCS CTPEMHUTEILHEIMI TEMITaMU.
B cBsi3u ¢ 3TUM aKTyalbHOM 3aaueil CTAaHOBUTCS aBTOMAaTH3ALUsI TIOMCKa 00pa30BaTeNbHBIX PECYPCOB C YUE€TOM HHJH-
BH/TyaJIbHBIX OCOOCHHOCTEH U TEKYIIUX YPOBHEH 3HaHMI 00ydaeMbIX. AHAIN3 COBPEMEHHOTO COCTOSTHHS BOIIPOCA I10-
Ka3al, 4YTo Haubosee MePCIEeKTUBHBIM METOJIOM aJaTUBHOTO TIOHCKA SIBIAETCS COUeTaHHEe PAcCyKICHHH Ha OHTONO-
THHU U pacCyXIeHHUH 1o npeneenTaM. B crarbe paccMmarpuBaeTcs nporece GopMHUpOBaHUS OHTOJIIOTHIECKOH MOJIEIIH,
obecrieunBaromieil MOAAEPKKY aNrOpUTMa PacCyKICHHS 1O MpeleAeHTaM s MOMCKa NIEeKTPOHHBIX 00pa30BaTeNb-
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HBIX PECYPCOB, IIPH IIOMOIIM aHAJIN3a TEKCTOB paboumX rnporpamm. J{jis 3toro paspaboraHa MozesIb 00pa30BaTEILHOTO
cTaHmapTa, paboueil mporpamMMsl. [IpencTaBieHsl CTPyKTypa pa3pabOTaHHO OHTOIOTUYECKOW MOJIETH MPEAMETHOI
00J1acTH, apXUTEKTYpa aBTOMaTH3HPOBAHHOM CHCTEMBI, PE3yJIbTaThl TECTUPOBAHHS IPEJIOKSHHOTO METO/1a, TI0Ka3aB-
II1e CHIKEHHE TPYTOEMKOCTH ()OPMHUPOBAHUS JTAHHOW OHTOJIOTHH.

AUTOMATIC DEVELOPMENT OF ONTOLOGY MODEL FOR CASE-BASED REASONING
IN SEARCH OF EDUCTIONAL RESOURCES USING ANALYZYS OF EDUCATION
PROGRAMMS

Uzhva A.Y.
Volgograd State Technical University, 400131, Russia, Volgograd, Lenina av., 28, e-mail:, alexey@uzhva.ru

Number of yearly published educational resources is rapidly growing. Therefore automatization of
adaptive educational resources search become actual nowadays. Adaptive search should be performed with
respect to learner profile and his current knowledge state. Analysis of existing models and methods shown
that the most relevant method is combination of case-based reasoning with ontology based reasoning.
Process of automatic ontology model creation considered. Resulting ontology can be used in adaptive search algorithm.
Article includes description for structure of ontology model with support of case-based reasoning, architecture of software
used for automatic model creation. The described model supports adaptive search algorithm with respect to learner profile.

INOCTPOEHME MHTEJUIEKTYAJIBHOI'O YITPABJIEHHUSA ITPOIECCOM
BBICOKO®PEKTUBHOI'O ®PE3EPOBAHMSA HA BASE MEXAHU3MOB
IMAPAJIVIEJIBHOU CTPYKTYPbI 1 BUPTYAJIBHOU TEXHOJIOT'HMYECKOU CUCTEMBbI

Ymuos B.IL., Eropos U.H., MoJjioctos C.B.

DenepalbHOE roCyIapCTBEHHOE OFOIUKETHOE 00Pa30BaTENIbHOE YUPEKICHHE BBICILIETO IIPO(ECCHOHAIBHOIO 00pa3oBaHus
«BrnamuMupckuii TocyIapCcTBeHHBIN YHIBEpCUTET MMEHN Atekcanpa [ pruropseBrda n Huxomast [ puropseBrya
Cronerobix» (Bnl'Y), Bnagumup, Poccust (600000, . Biagumup, yi1. [opbkoro, 87), e-mail: mex-rob@yandex.ru

McnomHuTeNbHBIE CHCTEMbI TEXHOJIOTHYECKOTO 000PYIOBaHUS Ul BBICOKOA((GEKTUBHOTO (hpe3epoBaHus Ipe-
JaraeTcs CTPOUTH Ha 6a3e MEeXaHH3MOB OTHOCHTEIILHOTO MaHUITYIMPOBAHNUS C UCIIONB30BAaHUEM ITOAXO00B Mapaslieib-
HOM KMHEMaTHKH, 4yTo o0ecreyrBaeT He0OXOAUMYIO KECTKOCTh U JUHAMUYHOCTb IIPU MaJIbIX Maccax 3BEHbEB U BbI-
COKOH TeMmImepaTypHOi cTabmiIbHOCTH. [Ipensokena CTpyKTypa HHTEIUICKTYaIbHOM CHCTEMBI YIIPABICHHUS yKa3aHHBIM
obopynoBanueM, (pyHKIIHOHNPOBAHHE KOTOPOI OCHOBAHO HA UCIIOJIb30BAaHUH BUPTYaJIbHONW MOJIETH TEXHOJIOTHUECKOH
CHCTEMBI, COAepIKaIIeil MoIeN Iporiecca pe3aHusl, HCIIOTHUTEIFHBIX MEXaHU3MOB, X MPUBOJOB M CHCTEMEI YIIPaB-
aenus. Cucrema COepKUT HICHTU(UKATOP MapaMeTpoB nporecca 00paboTKH, HEHPOKOHTPOILIEp pelleH s 00paTHOM
3a7aui JUHAMUAKH MaHUIYISTOPOB W MHTEIUICKTYaJIbHBIH KOPPEKTOp PEeXKMMOB 00paboTku. B Heil mpemycMoTpens!
MPOrPAMMHBIN PETYISTOP B IPOCTPAHCTBE 3aJaHUsl, a TAKKE KOMIIEHCATOPhI IMHAMUKY MaHHITYJIITOPOB M MPUBOJIOB.
OOyueHne HeHPOKOHTPOIIIEPA U HACHTH(HKATOPa ITApaMeTPOB Hporecca 00padOTKH BO3MOXKHO B PEKUME OHJIAHH.

CONSTRUCTION OF PROCESS INTELLIGENT CONTROL HIGHLY EFFICIENT MILLING
ON THE BASIS OF THE MECHANISM OF PARALLEL STRUCTURES AND VIRTUAL
TECHNOLOGICAL SYSTEM

Umnov V.P., Egorov I.N., Molostov S.V.

The Federal State budgetary educational institution of higher professional education «the Vladimir State
University named after Alexander Grigorievich and Nikolai Grigorievich Stoletovs» (VISU),
ladimir, Russia (600000, Vladimir, Gorky street, 87), e-mail: mex-rob@yandex.ru

Executive system of technological equipment for high-performance milling suggested to be built on the basis of the
mechanisms of relative manipulation using the approaches of parallel kinematics, which ensures the necessary rigidity
and dynamics with small masses of links, and high thermal stability. A structure of intelligent control system for high-
performance milling process, the operation of which is based on the use of virtual model of the technological system that
contains the model of the cutting process, actuators, actuators and their control systems. The system contains the ID of the
process parameters, neuron controller the solution of the inverse problem of dynamics of manipulators and intellectual
corrector modes of treatment. It provides a software controller in the space of a job, as well as expansion joints dynamics
of manipulators and actuators. Training neyrokontroller and identifier of processing parameters perhaps online.

HACTPOMKA SKCIIEPTHOI CUCTEMbI AHAJIM3A TOKYMEHTOOBOPOTA
HA OCOBEHHOCTH OPTAHU3ALINN

Yemanosa U.B., Kopouna JI.B., CokosioBa O.I.

®OI'BOY BIIO «llen3zenckuii rocymapCTBeHHBIN yHUBEpCcUTET», T. [lensa, Poccus
(440026, r. [Ten3a, yi. Kpacnas, 40), e-mail: inoup@pnzgu.ru

B pabore paccmorpeHa n 000CHOBaHA HEOOXOAMMOCTH ONTHMM3AIMN H PAllHOHAIN3ANH JOKYMEHTO000poTa
Ui obecriedeHus] NPOAYKTHBHOM paboThl OpraHu3anuy. AHAIU3 U ONTUMU3ALUIO JOKYMEHTO000pOTa IpeiIaraeTcs

HAYYHOE OBO3PEHIVIE Ne 2



188 TECHNICAL SCIENCE

IIPOMU3BECTH C MPUMEHEHHEM 3KcIepTHOH cuctemsl (DC), B KOTOPOIH MCHOJIB3yeTCsl MHOTOYpOBHEBask MOJENb Mpe.-
CTaBJICHHMS 3HAaHUH. MoJielTb OCHOBaHa HA IPUMEHEHHH allapara CeMaHTHYECKNX CeTel 1 MO3BOISeT IPOTHO3UPOBATh
nokasarein dpGEeKTHBHOCTH pabOThl OPraHU3alny, 3aBUCAIINE OT 0COOCHHOCTEH ABM)KEHUs TOKyMeHTOB. [lepeurc-
JICHB OCHOBHBIE KOMIIOHEHTHI pa3paboTaHHOH MHOTOYPOBHEBOW MOJIECIH MIPEICTABICHNS 3HAHNUHN, TOKA3aH MEXaHU3M
(bopMHpOBaHUs KOMIIOHEHTOB, OOCCIICYMBAIONIMX ANANTAIMI0 CHCTEMBI K OCOOCHHOCTSIM HPEIMETHOW 007acTH U
creruUKH opranu3anuu. [IpermoxeH anropuT™ HaCTPOUKH CHCTEMBI JIOTHIECKOTo BbiBoa JC, OCHOBAHHBIN Ha IIPH-
MeHeHnH Metona baiieca. [IpeanokeHHbIH aaropuT™ sIBJISETCs MFHBAPUAHTHBIM K IIPEIMETHOH 001acTH U MOXKET OBbITh
TIPUMEHEH JUIS IIMPOKOTO CIEKTpa 337ad B 00JaCTH pa3pabOTKH CHCTEM yNPaBICHHUS JOKYMEHTOO00POTOM.

SETTING THE EXPERT ANALYSIS OF DOCUMENT ON FEATURES OF ORGANIZATION
Usmanova L.V,, Korovina L.V., Sokolova O.G.

FGBOU VPO «Penza State University», Penza, Russia (440026, Penza, Street Krasnaya, 40), e-mail: inoup@pnzgu.ru

In work need of optimization and document flow rationalization for ensuring productive work of the organization
is considered and proved. The analysis and optimization of document flow is offered to be made with use of the expert
system (ES) in which the multilevel model of representation of knowledge is used. The model is based on use of the
device of semantic networks and allows to predict indicators of overall performance the organizations depending on
features of movement of documents. The main components of the developed multilevel model of representation of
knowledge are listed, the mechanism of formation of the components providing adaptation of system to features of
subject domain and specifics of the organization is shown. The algorithm of control of system of a logical conclusion
ES based on application of a method of Bayes is offered. The offered algorithm is invariant to subject domain and can
be applied to a wide range of tasks in the field of development of systems of management by document flow.

PEAJIM3ALIIMS PACTIPEJEJTEHHOI'O HU®POBOI'O ®UJIBTPA C HACTPAUBAEMbBIMU
ITAPAMETPAMU HA MUKPOCXEMAX ITPOI'PAMMUPYEMOMU JIOTUKH

Ywennna U.B., Eauzapos B.H., Bapnasckuii B.A.
OI'BOY BIIO «Ilen3eHckas rocyaapcTBeHHAsE TEXHOIOTHUECKas akageMush», [1eH3a, http://www.pgta.ru

[IpencraBnen Moxynb THUGPOBOTO GMIBTPa ¢ KOHEYHOH UMITYIbCHOI XapaKTEPUCTUKON 03 yMHOXKUTeNeH, pado-
TaIOIIUH 10 IPUHIIUIY PACIPEAEICHHBIX BbIUUCICHUN. OCHOBHBIC XapaKTEPUCTUKU MOAYJISL: BO3MOXKHOCTb HACTPOIKH
TOPAJIKA, Pa3psIIHOCTH BXOJHOTO M BBIXOJHOTO CHTHANIOB M KO3((UIIMEHTOB; Manasi JaTeHTHOCTh MO CPABHEHHUIO C
KJIACCUYECKOM CTPYKTYPOI; JOCTYNHOCTh Ul peanau3auuu Ha nporpammupyemsix pecypcax IIJIMC FPGA. Ilpen-
CTaBJICHHE YHCEN — B JIOMOIHUTEIBHOM KoJie, hopmaT ¢ puKcupoBaHHOH TOUKOH. [Ipoanami3upoBaHbl BOZMOKHOCTH
peanmzanuyu Moxyis Ha 6aze [IJIMC FPGA. Ilpusenena crpykrypa (GuiIbTpa, B COCTaB KOTOPOH BXOIST PErHUCTPEL,
orepaTHBHAs MaMATh, CyMMATOp, YHPABISEMbIil HHBEPTOP, YIPABISIONINI aBTOMAT, CUETYNK, KOMOHMHAIIMOHHAS JIO-
ruka. [ToaydeHsl 3aBUCHMOCTH OT HACTpanBaeMbIX MapaMeTpoB (GHIBTPA pa3psIHOCTEH ero 2IEMEHTOB M IINH, JUTH-
TENbHOCTEH YIPABIAIOMNX CUTHAJIOB, U Ap. IIpuBeneHs! pe3ynbraTsl (pyHKIMOHAILHOTO MOAEIUPOBAHUS MOIYIIS IPU
3aaHHBIX [TapaMeTpax. PaccMOTpeHBI BONPOCH!, CBSI3aHHbBIE C OTPAaHUUCHUSIMU NTpUMeHeHusT GriIsTpoB Ha 6ase O3Y.

IMPLEMENTATION OF DISTRIBUTED DIGITAL FILTER WITH ADJUSTABLE
PARAMETERS ON THE BASE OF PROGRAMMABLE LOGIC INTEGRATED CIRCUITS

Ushenina 1.V., Elizarov V.N., Varnavskiy V.A.
Penza State Technological Academy, Penza, http://www.pgta.ru

Multiplier-free distributed digital filter with finite impulse response is presented. The main characteristics of the filter
are: the possibility of adjusting such filter’s parameters as order, input and output signals capacity, coefficients; low latency
in comparison with classical structure; availability for implementation on the base of programmable resources of the
FPGA. There is two’s complement, fixed-point number representation in a filter. Possibilities of the filter implementation
on the base of FPGA are analyzed. It is shown that filter consists of registers, RAM memory, adder, controllable invertor,
finite state machine, counter, combinatorial logic. The dependencies of the filter’s elements and buses capacities, control
signals durations, etc. from it’s given parameters are obtained. The results of the functional simulation of the filter are
shown. The problems concerned with restrictions of using RAM-based digital filters are considered.

KOPPEHHHHOﬁHLIﬁ AHAJIN3 HABUTAIIMOHHBIX ®AKTOPOB YIIPABJIEHUA
CJIOXKHOU CUCTEMOU HA OCHOBE CUT'HAJIA 3JIEKTPOKOXKHOI'O
COIIPOTUBJIEHUSA OITEPATOPA

dagrommun C.I.

OTAOY BIIO «/lanbHeBOCTOUHBIN (eepaibHbI YHUBEPCUTETY,
Bnagusocrok, Poccus (690950, . Binagusoctok, yin. CyxaHosa, 1.8)

[pennaraercst METOA KOPPEISIIMOHHOTO aHAIN3a BPEMEHHBIX PSJIOB 3HAYCHUH MOJYNIeH paanyc-BEKTOpa, Xapak-
TEPU3YIOIIETO pacCenBaHKe TEKYIeH CUTyallii OTHOCUTENBHO ATAJIOHHOM, TAKMX HAaBUTALIMOHHBIX (hAaKTOPOB, KaK: JHC-
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TaHIMST MEXKTY CYITHOM M 0OBEKTOM MaHEBpa; CKOPOCTh W3MEHEHHs! JINCTAHIUH; MIEJICHT; CKOPOCTh U3MEHEHUSI IIeJICHTa;
KypCOBOH yTOII; CKOPOCTh H3MEHEHHS KypCOBOTO yITa. BBRIABIAIOTCS CTPYKTypa STHX PANOB U MApaMeTPHI IIePeInCIeH-
HBIX (hakTopoB. CYIIHOCTB MpEIaraeMoil METOIMKH 3aKIIF0YAeTCsl B YCTAHOBJICHUH CKPBITON 3aBUCHMOCTH MEXK/TY Iepe-
KIIaAKaMH PyJIs, 3IEeKTPOKOKHBIM COTIPOTHBIICHIEM OIlepaTopa U epeMEeHHBIMU BPEMEHHOTO psifia, KoTopas OyaeT cBujie-
TEJIBCTBOBATH O MPEIIIOYTEHUN OIIEPATOPOM KaKOro-1100 HAaBUTAMOHHOTO (haKkTopa ApyriM NoJo0HbIM (hakTopam. Ecin
JaHHBIC BPEMEHHOTO Psijia CIIyJaiHbI, TO KOPPEIAIHS JODKHA OBITh ONIM3KA K HYIIO IS JIFOOOTO 3HAYEHHUS 110 BPEMEHH.
Ecnu nannble He ciyyaiiHbl, TO OTINYATLCS OT HYJIS, YTO JOJDKHO YKa3blBaTh HAa CKPBITYIO 3aBUCHMOCTb IIPUHUMAEMO-
TO ONEpaTopOM pPeIIeHHs OT MapaMeTpoB OAHOro 3 (akropos. Ha 3ToM ocHOBBEIBaeTCs cmocod 0TOOpa MEepeMEeHHBIX
(HaBHTalIMOHHBIX (HAKTOPOB) JUIS MOCIEAYIONIETO aHAIM3a, B Ka4eCTBE KOTOPOrO MPEUIaraeTcs MCIOoIb30BaTh Kpocc-
KOPPEJISIIUIO ¥ aBTOKOppersIiyio. ONHUCaHHBIH METOJl MOJKET HCIIONB30BATHCS IS pa3pabOTKX MaTeMaTHIeCKO MOJEeTH
YIPABJISIEMOCTH CHCTEMBI «OIIEPaTOP-CYTHOY», AITOPUTMUYECKOTO M IIPOrPaMMHOT0 00eCIeueHHUs aBTOMAaTH3UPOBAHHON
CHCTEMbI HAaBUTAIIUH, YIUTHIBAIOICH BIMSHNC «IEIOBEIECKOTO (haKTOPa» Ha MPOIECC YIPABICHHS.

CORRELATION ANALYSIS NAVIGATIONAL FACTORS CONTROL OF COMPLEX SYSTEM
ON THE BASIS OF THE SIGNAL IN ELECTROSKIN RESISTANCE OPERATOR

Fadyushin S.G.
Far Eastern Federal University, Vladivostok, Russia (8, Sukhanova str., 690950, Vladivostok, Russian Federation)

The article describes the method of correlation analysis time series values modules of radius-vector which
characterizes the dispersion of the current situation in relation to the model. Discusses such navigation factors as:
the distance between the ship and the object of maneuvering; the rate of change of distance; the bearing; the rate
of change of bearing; the heading angle; the rate of change of heading angle. We determined the structure of these
time series and of parameters of navigational factors. The essence of the method consists in the determination of
hidden dependencies between angles steering, skin-resistance of navigator and of navigational factors. The described
method is recommended for development the mathematical model of the controllability of the system «operator-shipy,
algorithmic and the software of the automated systems of navigation, to account for the influence of the «human factor»
on the process control.

AHAJIN3 METOJOB U CPEJICTB ABTOMATU3ALIUU ITPOLECCA OBYUYEHHUSA
OIIEPATOPOB ITPON3BOJACTBEHHO-TEXHO/JIOI' TYECKUX CUCTEM
(HA ITPUMEPE OIIEPATOPOB INEPEI'PY304YHbBIX MAIIIUH)

®daiizpaxmanos P.A., [Tonesmuxos U.C.

OI'BOY BIIO «llepmcknii HAMOHATBHBIN UCCIEIOBATELCKUI TIOTMTEXHIUECKIN YHIBEPCUTETY,
Tepmb, Poccust (614990, TTepmcknit kpaid, . [Tepmb - ['CIT, Komcomonbckuit mpocnexr, . 29), e-mail: hwgdi@mail.ru

OrmpeneneHa akTyallbHas! HaydHas po0ieMa MOBBIIIeHUS () ()EKTHBHOCTH IpoLiecca MPoheCCHOHATEHOTO 00ydeHHs
OIIEPaTOPOB IEPErpy304HbIX MAIMH HA OCHOBE KOMIIETEHTHOCTHOTO MOAXO/A C MCIOIb30BAaHHEM BBICOKOMHTEIICKTyallb-
HBIX aBTOMAaTH3HPOBAHHBIX OOYYAIOMIMX CHCTEM Ha 0a3e KOMIBIOTEPHBIX TpeHakepoB. [IpoaHanm3upoOBaHEI CYIIECTBY-
IOLIME TIOXO/BI K PEIICHUIO JAHHOH aKTyaJIbHOM MpOOIeMBI 110 PSy ACHEKTOB: TEOPETHYECKHE OCHOBBI aBTOMATH3ALIUH
Tporecca npoghecCHoHAIBHOro 00ydeHns (B T.4. mocTpoerne AOC); KOMIIETEHTHOCTHBIH MOJXO/ B 00pa30BaHUH (B T.4. aB-
TOMaTH3aLWs Ipolecca 00y4eHHst Ha OCHOBE JIJAHHOTO MOX0/1A); UCHOIB30BAHNE KOMIIBIOTEPHBIX TPEHAKEPOB B Ipodecch-
OHAIIBHOM 00y4YeHHH (U, B 9YaCTHOCTH, TPEHAKEPOB MEPErpy30IHBIX MAIIIMH). BEIIBICHE! OCHOBHBIC HEIOCTATKU THX TTOM-
XOJIOB: OTCYTCTBHE HCIIOJIB30BAHUS KOMIIETEHTHOCTHOTO MOX0/a PU aBTOMATU3ALHH Hpoliecca 00y4eH s KPaHOBIIHKOB;
HemocTaTouHast Y(hQeKTHBHOCTE OpraHM3alliy IIPOIecca OBMAICHNs OyIyIIMHI ONlepaTopaMHy Ieperpy309HbIX MAIIHH OT-
nenpHbIME 3Y H; oTcyTCTBHE aBTOMATH3HPOBAHHBIX 00YUAIOIIUX CUCTEM (B IIOJTHOM CMBICIIE 3TOI0 TEPMUHA) U1 00y4eHNUs
KpaHOBIIMKOB. Ha OCHOBE BBISIBIICHHBIX HEJJOCTATKOB HAMEUEHBI IEPCIIEKTHBBI JAIBHEHIINX TEOPETUIECKHX Pa3paboToK B
PeLIeHHH MPOOIIEMBL: CO3IAHHE COOTBETCTBYIOIIMX COBPEMEHHBIM IIPEACTABICHUAM O OCTPOSHUHI ABTOMAaTU3UPOBAaHHBIX
00yJaIOIIX CHCTEM 1 O KOMIETEHTHOCTHOM IIOJIXOZIE MOJIEIeH i METOIOB IIPUMEHHTENBHO K 00y<IeHHIO KPAaHOBIINKOB, a
TaKKe aKTHBHOE HCIIOIb30BAHNE METOJJOB HCKYCCTBEHHOTO MHTEILIEKTA C LIENbI0 00beKTUBHOM oneHKH 3YH o0yuaeMblx.

ANALYSIS METHODS AND TOOLS AUTOMATE THE PROCESS OF TRAINING
OF OPERATORS OF INDUSTRIAL AND TECHNOLOGICAL SYSTEMS
(FOR EXAMPLE, OPERATORS HANDLING MACHINES)

Fayzrakhmanov R.A., Polevschikov L.S.

1Perm National Research Polytechnic University, Perm, Russia (614990, Perm, Komsomolsky Av. 29),
e-mail: hwgdi@mail.ru

Actual scientific problem of improving the efficiency of the training of operators handling machines competency-
based approach, using highly intelligent automated learning systems based on computer simulators determined.
Current approaches to solving this urgent problem are analyzed in a number of aspects: the theoretical foundations of
process automation training (including the construction of automated learning systems) competence-based approach in
education (including the automation of the learning process on the basis of this approach), the use of computer simulators
in vocational training (and, in particular, exercise equipment handling machines). The main disadvantages of these
approaches are identified: lack of competence-based approach used in the automation of the process of training of crane
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operators; lack of efficiency of the organization of the process of mastering the future operators handling machines of
individual knowledge and skills; lack of automated learning systems (in the full sense of the term) for training of crane
operators. Prospects for further theoretical developments in solving the problem based on the identified deficiencies
identified: the creation of appropriate modern concepts of computer-aided instruction systems and competent approach
models and methods in relation to training of crane operators, as well as the active use of artificial intelligence methods
for objective assessment of knowledge, skills and abilities trainees.

TEXHOJIOI'MSA DATA MINING B 3AJAYAX ITPOI'HO3UPOBAHUS PA3BBUTUS
TPAHCIIOPTHOU HH®PACTPYKTYPHI

®enoceeB A.A., Muxee C.B., l'ni1oBaun O.K.

OI'BOY BIIO «Camapckuii rocynapCTBEHHBIH adpOKOCMUIecKui yHuBepceuTeT nmenn akaaemuka C.I1. Koponépay,
Camapa, Poccus (443086, r. Camapa, MockoBckoe mocce, 34), e-mail: fedoseevale@gmail.com

IpoBenéH aHanu3 KCMoMb30BaHus TexHOMOrHH Data Mining /jist BBISBICHHUSI CKPBITHIX 3aKOHOMEPHOCTEH B 3aj1adax
MPOTHO3UPOBAHHKS PA3BUTHSI TPAHCTIOPTHOM MHPPACTPYKTYPHL. B KadecTBe MCXOMHBIX MaHHBIX (IaHHBIX 00 HHTEHCHBHOCTH
TPAHCIIOPTHBIX MTOTOKOB, & TAKXKE JAHHBIX O COCTOSHUM CTATHYECKUX 0OBEKTOB TPAHCTIOPTHOM HH(PPACTPYKTYPHI) TIPEIVIOKEHO
HCTIONB30BATh PE3yIBTAThl TUCTAHIIMOHHOTO 30HAMpoBaHus 3eMiH (/133), KoTopoe MPOBOAUTCS KaK € TIOMOIIBEO KOCMUYECKIX
arrmapatoB (KA), Tak 1 MeTorioM a3pooTochEMKH. B CBOIO 04epeib, HCXOMHBIMU TAHHBIMU MPH OIICHKE COCTOSIHUS CTaTHYC-
CKHUX U IMHAMIYIECKIX OOBEKTOB SIBIISFOTCSI MATEPUAITBI TUTIEPCIICKTPAIBHON CHEMKH 00BEKTOB TPAHCIIOPTHOM HH(PACTPYKTY-
PbI, pe3yBTaThl KOTOPOIT MPEICTABIISAIOT CO00I HAOOP MPOCTPAHCTBEHHO-CIICKTPATBHBIX JTAHHBIX, TIO3BOJISFOIINI TIPOBOIUTH
AHAJIN3 CMIEKTPAJbHBIX XapaKTEPUCTUK O0BEKTOB — CHrHATyp. [T0Ka3aHa BOSMOKHOCTD PEai3aliii 3a1a491 KIacCU(HKAIIHT,
00€CIICUMBAOITICH CErMEHTAIINIO H300PKEHHI — BBIICTICHUST OTHOPOIHBIX o0nacteid. OTpaykeHa BO3MOKHOCTh TIPUMCHCHHS
QIITOPUTMOB «MSITKOM» KIIACCH(HKAIINN C UCTIONB30BAHUEM HEUETKOM JIOTHKH YISl IPEOIOJICHHS CIIOKHOCTEH, CBSI3aHHBIX C
OTCYTCTBHEM B IOCTATOYHOM CTETICHH yUuéTa XapaKTePHCTUK ChEMKH H OCOOCHHOCTSIME 00pabOTKH.

DATA MINING IN PROBLEMS OF TRASNPORT INFRASTRUCTURE DEVELOPMENT
FORECASTING

Fedoseev A.A., Mikheev S.V., Golovnin O.K.

Samara State Aerospace University, Samara, Russia (443086, Samara, street Moskovskoe Shosse, 34),
e-mail: fedoseevale@gmail.com

The analysis of Data Mining technology utilization has been done for showing up of undetected rules in problems of transport
infrastructure detection. The results of Earth remote sensing (by spacecrafts or by aircrafts) was offered as initial data (transport
stream intensity data and stream intensity static features condition data. Furthermore the initial data for static and dynamic features
estimation are hyperspectral images of transport infrastructure features. Hyperspectral imagery is a composition of spatial and
spectral data which gives a possibility to analyze of spectral characteristics (signatures). The possibility of classification, which
provide of imagery segmentation, has been shown. The «soft» classification algorithms with «fuzzy» logic utilization implementing
has been shown to meet the complexity conducted with specificity of processing and remote sensing process.

OPTAHMU3AIUA JOCTYIA K TIPUKJTATHOMY NPOI'PAMMHOMY OBECIHHEYEHUIO
B KOHIEIIINU BUPTYAJIBHBIX .
NHPOPMAIMOHHO-BBIYNCIUTEJBHbBIX IABOPATOPUU

®Deqocun MLE., PorxoB A.T.

denepanbHOE rOCYIapCTBEHHOE OIO/DKETHOE YUPEXKICHUE HayKu MHCTUTYT CHCTEMHOTO MPOrpaMMUPOBAHHUS
Poccuiickoit akagemun Hayk (109004, r. Mockga, yi. A. CoyKeHHIIbIHA, 10M 25)

B kadecTBe perieHus npobIeMbl OPraHU3alUK JI0CTYyIIa K MPOrpaMMHOMY O0OCCHEUCHHIO JUISl BBICOKOIPOU3BOAH-
TeJIbHBIX BBIYMCIICHUIT aBTOpaMHU CTaThu OblIa pa3paboraHa TexHojorundeckas miardpopma UniHUB s pazseproiBanms
BUPTYaJIbHBIX MH()OPMAIMOHHO-BEYHCIUTENBHBIX Jaboparopuil. Takas mabopatopus MpeACTaBiIsieT coOOl MporpamMmm-
HO-aIapaTHbIi KOMIUIEKC, OCHOBHAsI 33j1a4ya KOTOPOTrO COCTOMT B IPEIOCTaBICHHN KiMeHTaMm MHTepHeT-cepBuca Juist
obecriedeHrsl YIaJeHHOTO MHTEPAKTHBHOTO JOCTYMA K MPUKIAJAHOMY MIPOTpaMMHOMY obecriedeHuro 0e3 ero Moaudu-
Kanuy. B aHHOM cTaThe mpesiaraeTcs OnMcaHue apXUTEKTYpPhl pa3paOOTaHHOW ILIAaTGOPMBI: ee IPOrpaMMHBIC U all-
IIapaTHbIC KOMITOHEHTHI M X B3auMoyieiicTue. I101poOHO U MOCIIeI0BATEIEHO PACCMATPUBAIOTCS BCE IIATH, CBSI3aHHBIC
C 3aIlyCKOM M HOCIEAyIomel paboTol NPHIOKEHNH B TaKUX CHCTeMaX. TeXHOIOTHH, OIIMCAHHBIE B CTAaThe, MO3BOJISIIOT
6oree 3 (HEeKTUBHO HCIOIB30BATh BEIYUCIIUTEIBHBIC PECYPChI M OITUMH3UPOBATh ITPOLIECC POBE/ICHHS PACUETOB.

ENSURING ACCESS TOAPPLICATION SOFTWARE INTHE CONCEPT
OF VIRTUALINFORMATION-COMPUTATIONAL LABORATORIES

Fedosin ML.E., Ryzhov A.G.

Federal state budgetary institution of science Institute for system programming of Russian academy of sciences
(109004, Moscow, ul. A. Solzhenitsyna, 25)

As a solution to the problem of accessing the software for high performance computing the authors developed
a technology platform UniHUB for deploying virtual information-computational laboratories. This laboratory is
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a computer appliance, that main task is to provide users with Internet-based services for remote interactive access
to application software without its modification. The paper presents the architecture of the developed platform: its
software and hardware components and their interactions, and provides detailed and consistently covers of all steps,
associated with launching and running applications in the laboratories. Technology, described in this article, makes the
usage of computing resources more effective and optimizes the process of calculations.

AJITOPUTM PACYETA CUCTEM I'HIPOTPAHCIIOPTA BOJOYT OJIbHOM CYCNEH3UU
HA OBBEKTAX NPOMBIINJIEHHOU TEIIJIOOHEPTETUKHA

®enoroB A.U., llamcytaunos J.B.

HccnenoBarenbckuii neHTp npobdiem sHepreTrku deepaibHOro rocy1apCTBEHHOTO OFKETHOTO YUPESIKICHUS
Hayku Kaszanckoro HayuHoro ueHTpa Poccuiickoit akagemun Hayk, . Kasans, Poccust
(420111, Kazans, yn. Jlobauerckoro, 2/31), e-mail: fedotovran@mail.ru, eshamsutd.kazan@mail.ru

B pabore npeacrasieH anropuT™ pacueTa ¥ MpoeKTHPOBAHHS CHCTEM MHAPOTPAHCIIOPTA BOJOYTOILHOM CYCIICH3HH.
Hanbonee 5KoHOMIYECKHU BBITOJJHBIM, C YI€TOM TPAHCIIOPTHBIX PACXOAO0B U AOCTYITHOCTH, IPH HKCILTYaTaIlNH MaJIbIX FIIH
muHHA TOC no-npexxHeMy OyJieT SIBIISITBCS HCTIONB30BAHKE TBEPIOTO OPraHUUECKOrO TOIUINBA, B TOM YHCIIE H BOJOYTOJIb-
HOH cycrner3ny. COCTaBHBIMHU YacTAMH Pa3pabOTaHHOTO aITOPHTMA SIBJIIOTCS OJIOKM aHaIM3a BHIOPAHHOTO OOBEKTA 1
OIIPE/ICJICHUS MCXOHBIX JaHHBIX; IPUHATUE PELICHHs O CTPOUTEIbCTBE WIH MOAEPHU3ALNY CYLIECTBYIOLIEI0 00bEKTa;
BBIOOpA M3 CYIIECTBYIONIEH KIIaCCH(HUKAINH CIIOCOO0B KOHKPETHOM CXEMBI IIPUTOTOBIICHUS, TPAHCIIOPTUPOBAHHS, Xpa-
HEHMs U MOITOTOBKY K CXKMTaHMIO; Pa3pabOTKH IUIaHa pasMelleHHst cucTeMbl ruaporpancrnopra BYC Ha tepputopun
00BEKTA C yIEeTOM MECTOPACTIONOKEHHS Pe3ePBYapOB XPAHSHHUSI M TPACCHI; THAPABINIECKOTO PacieTa MaruCTPAIbHBIX U
BHYTPEHHHUX MyJILIIONPOBOJIOB; TEIIOBOTO pacyeTa; noadopa 1 pacyeTa HeoOX0IMMOro 000pyI0BaHMUs M y4acTKa HarpeBa
CYCIIEH3HH; OLCHKY 3aTpaT SHEePrWH Ha HKCILTyaTalluio CHCTEMBI U TeXHHUKO-OKOHOMHYECKHIT pacueT cucTeMsl. [Ipen-
CTaBJICHHBII aJTOPUTM pacyeTa U MPOEKTHPOBAHMUS TEXHOIOIMYECKUX CXEM CHCTEM TPYyOOIPOBOHOTO TPAHCIIOPTA Cy-
CTICH3UH MPETyCMaTPUBAET MEPOIPHUATHS TI0 MOBBIIICHHIO TTOKa3aTeNel CTa0MIbHOCTH CYCIICH3UH, TTO3BOIIUT IPOBECTH
OLICHKY (D (PEKTUBHOCTH pa3pabaThIBAEMbIX CXEM C yYETOM THIPOIHHAMHYECKHX 0COOCHHOCTEH JIBHIKEHUSI CYCIICH3HH,
a TaKXKe J]ACT BO3MOXKHOCTH OI[EHKH TEXHOIOTMIECKOH BO3MOXXHOCTHU HCIIONIB30BAHMS OTEUECTBEHHOTO 000PYyIOBAHHS.

ALGORITHM OF CALCULATION AND DESIGN
OF COAL WATER SLURRY HYDROTRANSPORT

Fedotov A.L., Shamsutdinov E.V.

The research center of power engineering problems of institution the Russian academy of sciences
the Kazan scientific centre RAS, Kazan, Russia (420111, Kazan, Lobachevsky’s street, 2/31),
e-mail: fedotovran@mail.ru, eshamsutd.kazan@mail.ru

The paper presents algorithm of calculation and system design hydrotransport coal-water slurry. The most cost-
effective, taking into account transportation costs and availability, the operation of small or mini thermal power plants will
still be the use of solid fossil fuels, including coal-water slurry. Components of the developed algorithm are blocks of the
analysis the chosen object and definition basic data; making decision on construction or modernization of existing object;
a choice from existing classification of ways the concrete scheme of preparation, transportation, storage and preparation
for burning; development of the plan of placement system a hydro transport fuel in the object territory taking into account
a site of tanks of storage and the route; hydraulic calculation main and internal mynsrmonpoBonoB; thermal calculation;
selection and calculation of the necessary equipment and site of heating suspension; an assessment of expenses energy on
operation of system and technical and economic calculation system. The presented algorithm of calculation and design
technological schemes of pipeline transport suspensions provides measures to improve the stability of the suspension
performance, will evaluate the effectiveness of developing a scheme with the hydrodynamic characteristics of motion of
the suspension, and the opportunity for assessment of technological capabilities of domestic equipment.

K PACYETY «JIOITYCTUMOM» TEOMETPUH
IIPU BE3BEPIIUHHOM KOCOYI'OJIbBHOM TOYEHUHU

duaunmnos A.B.

®I'BOY BIIO «¥OpruHckuii TexHOIOrn4eckuii MHCTUTYT ((pritran) HalmoHanbHOTro uccienoBaTeabckoro
TOMCKOTo MOJIMTEXHUUECKOI0 YHUBEpCUTeTa, Poccus
(652055, Kemeposckast obnacts, . FOpra, yi1. Jlenunrpazackas, 1.26), e-mail:avi@tpu.ru

B craree paccMaTpuBarOTCsl reOMETPUYECKUE MapaMeTphl MpoLecca KOCOYroJIbHOIO TOUCHHS MPSMOIMHEHHBI-
MH Oe3BEepIIMHHBIMH pe3namu. HammsaHo moka3aHo M3MEHEHHE CTaTHYeCKOro yIila HAaKIOHA OCHOBHOW IIOCKOCTH
BJI0JIb PeXyIlell KpoMku. PaccunTaHbl peaesbl U3MEHEHUs. FeOMETPUU HHCTPYMEHTA B CTaTUYECKON cUCTEME KOOop-
JIMHAT B IpeJieNax A0MyCTUMOro auana3ona. CoCTaBIeHb! ypaBHEHHMS, OMPEETIONNE HIKHIOIO ¥ BEPXHIOIO TPAHHIIBI
JIMaria3oHa M3MEHEHUs yIila HaKJIOHa OCHOBHOM IuiockoctH. IIpencraBiensl rpaguyeckie 3aBUCUMOCTH M3MEHEHHS
JIOMyCTUMOTO 3HaYeHUs mojadr. [Ioka3aHbl 3aBHCHMOCTH M3MEHEHHS BEPXHETO U HIDKHETO IIPE/IENIOB JOITYyCTHMBIX
3HAYECHHUH CTATUYECKHUX YIIOB MHCTPYMEHTA B 3aBHCHMOCTH OT IIyOMHBI pe3aHus, AHaMeTpa 3arOTOBKH U yIila Ha-
ki0Ha Je3Bus. [IpencTaBneHo ypaBHeHHE, ONPEACIAIONIEe MOTHYI0 Pabodyro JUIMHY peXKyIned KpoMku. I'padmaeckn
[I0Ka3aHa 3aBUCHUMOCTb €€ U3MEHEHUS OT Pa3JInUHbIX TEXHOJIOTMUECKUX IIapaMeTpoB Ipolecca.
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TO CALCULATION «PERMISSIBLE» GEOMETRY
WITH AN OBLIQUE CUTTING STRAIGHT-EDGE

Filippov A.V.

Yurga Technological Institute of National Research Tomsk Polytechnic University,
Russia (652055, Kemerovo region, Jurga, st. Leningrad, 26), e-mail:avf@tpu.ru

The article examines the geometric parameters of the process of turning oblique straight cutters. Visuallyshows
the change in the static angle reference plane of the cutting edge. Calculated limits of change of tool geometry in a
setting system within the allowed range.Composed of the equation defining the lower and upper bound of the range
tilting the reference plane.Presents graphic dependences changes in the allowable feed value.Showing the dependence
of the change the lower and upper limits of the acceptable values of static angle of the tool depending on the depth of
cut, the workpiece diameter and angle of the wedge. Presented by the equation for the full-length of the cutting edge.
Graphically shows the changes from its various process parameters.

HNPUMEHEHHME CIIEKJI-UHTEP®EPOMETPUU JIJIA DKCIIEPUMEHTAJIBHOI'O
HNCCIELOBAHUS CTPY KKOOBPA3OBAHUS ITPU PESAHUN ME/IN M1

®uaunmnos A.B., l'adaynaranues A.B.

OI'BOY BIIO «lOprunckuii TeXHOIOrHYeCKUi HHCTUTYT ((punuan) HarronansHOro HccienoBaTenbeKoro
ToMCKOTO MOMUTEXHIYECKOTO YHUBEpCHTETa», Poccus
(652055, Kemeposckast obnacts, . FOpra, yi1. Jlenunrpazackas, 1. 26), e-mail: avi@tpu.ru

[IpoBenen aHanUTHUECKUH 0030p METOIOB IKCIIEPUMEHTAIBLHOIO HCCIISJOBAHUS IIpoliecca pe3aHHsl METaJlIoB.
BBbIsIBICHBI HMEIOLIMECS HEOCTATKU M XapaKTepHble 0COOCHHOCTH M3BECTHBIX METOJOB JEIUTENILHBIX CETOK M T0JIO-
rpaduueckoil nHTephepomerpu. [lpenaraercs MeToa Hepa3pyIAOIIEro ONTHIECKOT0 KOHTPOIS I SKCIIepHUMEH-
TaJIbHOTO HCCIIC0BAHUS MIPOLiecca MEXaHNUeCKoi 00paboTky pesanneM. [IpuBeeHO NOAPOOHOE ONUCAHUE METOH-
KM TIPOBEJICHUS DKCIIEpHMEHTa M TPeOOBaHMS JUIS €ro OCyIiecTBiIeHus. [IpeacTaBieHa cxema peaian3alui METO/a.
TpuBeeHbI WILTIOCTPALMH, MOSCHSIONME polece HU(POBOH KOppesaiuu H300paXkKeHnil, a TakkKe CXeMa-aJIropuT™M
MIOCTPOEHHS BEKTOpa repeMernenus. [Ipeacrapiena skcriepruMeHTalIbHas yCTaHOBKA, Ha KOTOPOH MPOBOJHIINCH HCCIIe-
JoBaHus pouiecca. Ha nmpumMepe SKCHepuMEeHTaIbHOTO Hecaen0BaHust Mequ M1 nokasaHa BOSMOYKHOCTb ONpe/IeICHUS
nedopManMOHHBIX HOJICH CMENIEHNs B 30HE CTPY>KKOOOpa30BaHMs, KOTOPEIE MOT'YT OBITh IIEPECUUTAHBI B OTHOCHTEIb-
HbIE 1e(hOpMALIUH.

APPLICATION SPECKLE INTERFEROMETRY FOR EXPERIMENTAL RESEARCH
OF CHIP FORMATION CUTTING COPPER M1

Filippov A.V., Gabdulganiev A.V.

Yurga Technological Institute of National Research Tomsk Polytechnic University, Russia
(652055, Kemerovo region, Jurga, st. Leningrad, 26), e-mail:avf@tpu.ru

Analytical review ofmethods forexperimental research the process of cutting metals. Are revealed existing
shortcomings and the characteristics of the known methods of dividing screens and holographic interferometry.
Propose a method of nondestructive optical control for experimental investigation of the mechanical machining. Gives
a detailed description of the method of the experiment and the requirements for its implementation.A scheme for
implementing the method. Are illustrations explaining the process of digital image correlation, as well as scheme-
algorithm of the displacement vector.Presented experimental facility, which conducted the study process. On the
example of an experimental study of copper M1 shows the possibility of determining the deformation displacement
fields in the area of chip formation, which can be recalculated to relative deformation.

MOCTPOEHUE MPO®OPUEHTAIIMOHHOMN MOJIEJIA
HA OCHOBE JTUCKPUMHWHAHTHOI'O AHAJIN3A

®ucouenko O.H., JIsxoa E.A.

IOTU TITY «HOpruHckuii TeXHOIOTHUeCKni HHCTHTYT ((rsrarn) HannoHanbHOTO UCCIIe0BATEIbCKOTO
ToMcKOro NoJIMTEXHUUECKOr0 yHUBepcuTeTay, Opra, Poccus,
(652050, FOpra, Kemeposckast 0011., yii. Jlenunrpackas, 26), e-mail: giri@rambler.ru

JlaHHast cTaThsl OCBSIIEHA TOCTPOSHUIO MATEMaTHIECKOH MOJIENH IS 0TOOpa aOUTYpPHEHTOB, CKIIOHHBIX YUHTHCS MO
Hanpasnennio «[Ipukragnas nHpopMarika». b momodpan HabOp NMPH3HAKOB, IO KOTOPEIM MBI OLEHHBAIN CHOCOOHBIX
CTYAIEHTOB, CKJIOHHBIX 00y4JaThCsl Ha TEXHUUECKHX CIEIHATBHOCTSIX, CBA3AHHBIX C HH(POPMAIIMOHHBIMH TEXHONOTUAMH, U3
Habopa MPHU3HAKOB BEIOPAHHBIX HAMH TECTOBBIX METOMMK. Bbla mocTpoeHa MareMaTnieckast MOIENb 10 OTOOpPY CTYJIEHTOB,
CKJIOHHBIX YUMThCs 10 HanpasieHuto «lIpuknagnas nadopMaTikay. Pe3ynsraTsl MpoBEAEHHOTO HCCIIE0BAHHS MO3BOMISIOT
YTBEpIKZaTh, YTO COUETAHUE MIPEICTABICHHBIX B CTATHE METOJ0B 1 METOAUK SBJISICTCS IEPCIEKTUBHBIMU JULS PELLICHHS [IPO-
6reM 1o 0TO0py aOUTYPHEHTOB, CKIIOHHBIX OCBANBATh CMIEIIHAIBHOCTH, CBsi3aHHbIe ¢ M T-Texnonorusamu. Pesynbrarel, momy-
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YEHHBIE B X0O/I¢ JAHHOTO HCCIICI0BAHMSL, SIBISIOTCS EPBBIM ATAlOM B paboTe 1Mo pa3paboTKe alropuT™Ma MPUHSTHS PeLICHUN
110 0TOOpY aOUTYPUEHTOB, CKJIOHHBIX YUHUTHCS 110 HanpaBiIeHnto «[IpukianHas nH(opMaTHKay.

CREATION OF PROFESSIONAL ORIENTATION MODEL ON THE BASIS
OF THE DISCRIMINANT ANALYSIS

Fisochenko O.H., Liahova E.A.

UTI TPU «Yurginsky institute of technology (branch) of National research Tomsk Polytechnik University)»,
Yurga, Russia, (652050, Yurga, Kemerovo Region, Leningradskaya St., 26), e-mail: giri@rambler.ru

This article is devoted to creation of mathematical model for selection of the entrants, inclined to study in the
Applied Informatics direction. The feature set on which we estimated the capable students, inclined to be trained on the
technical specialties connected with information technologies, from a feature set of the test techniques chosen by us was
picked up. The mathematical model on selection of the students, inclined to study in the Applied Informatics direction
was constructed. Results of the conducted research allow to claim that the combination of the methods presented in article
and techniques is perspective for the solution of problems on selection of the entrants, inclined to master the specialties
connected with IT technologies. The results received during this research, are the first stage in work on development of
algorithm of decision-making on selection of the entrants, inclined to study in the Applied Informatics direction.

O METOJUKE UCCJIEJOBAHUS ITPOLIECCA PE3AHUS HIOPYBOYHBIX OCTATKOB
JIUCKOBOM PYBUTEJBbHOMN MAIIIMHOW, OCHA[[IEHHOI/I PA3JINYHBIMUA
TUITAMHU HOXKEWM

®oxun C.B., bepe3nuxos C.B.

®I'BOY BIIO «CapaToBckuii TocyIapCcTBeHHBIN arpapHbiid yansepcnteT uM. H.W. BaBunosay, Capatos, Poccust
(410012, r. Caparos, Tearpanbhas miomans, A. 1), e-mail: feht@mail.ru

IIpuBomuTCcs MeToAMKA MCCIIEIOBAHNUS MPOIECCa PEe3aHHs ITOPYOOUHBIX OCTATKOB JUCKOBOH PyOHTEIHLHON Ma-
LIMHOM, OCHAILIEHHOHN pa3InYHbIMU TUIIAMU HOXKeH. [Ipu cocTaBieHnM METOIMKH MCCIEI0BAHUMN MIPelyCMaTpUBaICs
o0mMii MOAX0/ K MOCTPOCHNIO MaTeMaTHUECKUX MOJeNIel IPOIecCOB NepepabOTKH APEBECHHBI B INEITy U JUIS pac-
YeTOB 1 ONTUMU3ALUK CHJ U MOMEHTOB CHUII pe3anus. IIpu pa3paboTke METOAMKHU MPOLECC PEe3aHUsl pacCMaTPHBAETCS
KaK BpalaTelIbHOE IBIKCHHE PEXKYINETO dIeMeHTa (HOXa) 3alaHHO TeOMeTPHIecKoil KOHPHUTYpaluy ¢ y4eTOM CHII
CONPOTHBIIEHUS] B PacCMaTpUBAEMOM CIUIOMIHON cpefie. B cTaThe cTaBsATCs 3a7aun Uil MaTeMaTHIECKOTO MOAEIUPO-
BaHMS IIPOIIECCca Pe3aHus APEBECHHBI HOBOM KOHCTPYKIHEH HOXa JJIsI OCHAICHHS PyOUTEeIbHON MAIINHEI JUCKOBOTO
THIIA ¥ CPABHUTEIBHOTO aHAIIM3a €ro pabOoThI ¢ TPaJIHIIMOHHBIM HOXOM JUlsl pyOKHU ApeBecHHBbI. B pesynbrare pacuetoB
JIOJDKHBI OBITH TTOJyYeHbI MaTeMaTHIeCKUEe MOJISITH, OIMCHIBAIOIINE IIPOIECCHI PE3aHHS TIOPYOOTHBIX OCTATKOB.

ABOUT RESEARCH METHODOLOGY OF CUTTING DISK FOREST RESIDUES CHIPPERS
EQUIPPED WITH VARIOUS TYPES OF KNIVES

Fokin S.V., Bereznikov S.V.

FGBOU VPO «Saratov State Agrarian University named after N.I Vavilov» Saratov, Russia
(410012, Saratov, Theatre Square on 1), e-mail: feht@mail.ru

The methods for studying the process of cutting of forest residues disk chipper equipped with different types of
knives. In drawing up the research methodology provides for a general approach to the construction of mathematical
models of processed wood into wood chips and for the calculation and optimization of the forces and moments of the
cutting forces. In developing the technique cutting process is regarded as rotational movement of the cutting element
(blade) of a given geometric configuration to the resistance forces in the given continuous medium. The article raises
the problem of mathematical modeling of wood cutting knife new design for equipping the chipper disc type and the
comparative analysis of his work with a traditional knife for chopping wood. The calculations must be received by the
mathematical model describing the process of cutting of forest residues.

O NPEACTABJIEHUH B MOJEJIN MEXAHU3MA NIOABEMA NIOPYBOYHBIX OCTATKOB
JIMCKOBOM PYBUTEJbHOW MAIIIMHBI

®eTsieB A.H., ®oxun C.B.

OI'BOY BIIO «CaparoBckuii rocy1apcTBEeHHbI arpapHblii yausepcureT uM. H.J.Basunosa» Capatos, Poccust
(410012,Caparos, Tearpanphas miomaas . 1), e-mail: feht@mail.ru

[TpoBoauTCS aHATIM3 CO3JAHUsSI MaTEMAaTHIYECKOH MOJENN Uil 000CHOBAaHHSI KOHCTPYKTUBHO-TEXHOIOIMYECKUX
TapaMeTpoB TUCKOBOH pyOUTENbHOM MammHEL. B o6mieit mogeny (ycTpolcTBa Uit H3MEIBUCHUS TOPYOOUHBIX OCTAT-
KOB, OCHAIIEHHOI'O MEXaHM3MOM 3arpy3Ku) JIByMepHas MOJENb MEXaHH3Ma 3arpy3KH J00aBiIseTcsl K TpeXMEpHOU
MOJIENIN YCTPOICTBA [UISl M3MENIFICHHsI MOPYyOOUHBIX OCTAaTKOB. B HacTosiee BpeMst OOIMIEIPHHATEIM METOIOM MOJe-
JIMPOBAHMS CIIOXKHBIX MEXaHW3MOB SIBISIETCS MAaTPUUYHBIM MeTOl (OPMHPOBAaHMs OOLIMX YpaBHEHUI M3 ypaBHEHHIA,
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OITMCBIBAIOIIMX OT/IENBHBIC IEMEHTHI MeXaHH3Ma NobeMa. B cTarbe Uit AMHaAMHYEeCKOro aHanu3a paboThl MeXaHM3-
Ma MoIbeMa, TTOMYIEeHHYIO CHCTeMy An(depeHnnaabHbIX yPaBHEHUH HHTETPHPYIOT TI0 BPEMEHU C COOTBETCTBYIOIIH-
MM Ha4aJIbHBIMH YCIIOBHSIMH M TPEOyeMBbIM XapaKTepOM BO3MYIIEHHI Ha KOBIIE JUIS 3arPy3KH MOPYOOYHBIX OCTATKOB.

REPORTING IN MODEL LIFT MECHANISM FOREST RESIDUES DISK CHIPPERS

Fetyaev A.N., Fokin S.V.

FGBOU VPO «Saratov State Agrarian University named after N.I Vavilov» Saratov, Russia
(410012, Saratov, Theatre Square on 1), e-mail: feht@mail.ru

The analysis of creating a mathematical model to study structural and technological parameters of the disc
chipper. In the general model (devices for crushing forest residues, equipped with loading mechanism) two-dimensional
model of the loading mechanism is added to the three-dimensional model of the device for the grinding of forest
residues. Currently, the conventional method of modeling complex mechanisms is the matrix method of forming the
general equations of the equations describing the individual elements of the lifting mechanism. In an article for the
dynamic analysis of the lifting mechanism, the resulting system of differential equations is integrated in time with the
corresponding initial conditions and the desired character of the perturbation of the bucket to load forest residues.

O BJIMSIHUM KOHCTPYKTHUBHbBIX 1 TEXHOJIOTHYECKHUX TAPAMETPOB
MEXAHU3MA IIOJAYU HA ET'O DOPEKTUBHOCTDH PABOTHBI

®oxun C.B., Bypaakos A.C.

OI'bOY BIIO «CaparoBckuii rocyaapcTBeHHbIH arpapHblit yHuBepeureT um. H.M. BaBunosa» Caparos,
Poccus (410012, . CapatoB, TearpanbHas miomasp, 1. 1), e-mail: feht@mail.ru

[TpoBoanTCs aHanu3 BAMSHHUS KOHCTPYKTUBHBIX M TEXHOJIOTMYECKUX MapaMeTPOB MEXaHM3Ma MOJa4d yCTPOM-
CTBA JUISl U3MEJIBICHHMSI TIOPYOOUHBIX OCTaTKOB Ha 3 PEeKTHBHOCTH ero padotsl. [Iponece noma4un 1 n3MeIbIeHUs 10~
PYOOUHBIX OCTATKOB MPEIIOKEHHBIM YCTPOHCTBOM SIBISIETCSA CIOXKHBIM M MHOro(dakTopHbIM. [IprBOoaUMas B cTaThe
pa3paboTaHHasi METOMKA MOJICIIMPOBAHYS [TO3BOJISIET MCCIIEJOBATh BIMSHHUE OOJIBIIOTO KOJIMYECTBA TapaMeTPOB Me-
XaHHM3Ma MOJladM YCTPOMCTBA JUIs M3MEIBUSHNUS OPYyOOUHBIX OCTATKOB Ha ero 3(h(eKTUBHOCTH. B cTaThe onpeneneHs
rapaMeTpsl MeXaHN3Ma I0Jja4l YCTPOICTBa, IIPH KOTOPBIX MOoKa3aTenn 3(G(GEeKTUBHOCTH OyIyT KaK MOXHO JIydIle, TO
€CTh BEJIMYMHA IPOM3BOJUTEIBHOCTH MAINHBI KAK MOKHO OOJbIIIe, a CPEIHHUN pa3Mep LICTBI TOCIe H3METBUCHNUS 3a-
IPY’KEHHOH MOPIUH IIOPYOOUHBIX OCTATKOB M MOTpedisieMast MOITHOCTD - KaK MOYKHO MEHBIIIE.

EFFECT OF STRUCTURAL AND TECHNOLOGICAL PARAMETERS FEEDER
FOR HIS PERFORMANCE

Fokin S.V., Burlakov A.S.

FGBOU VPO «Saratov State Agrarian University named after N.I Vavilov» Saratov, Russia
(410012, Saratov, Theatre Square on 1), e-mail: feht@mail.ru

The analysis of influence of design and process parameters of the feeder device for shredding forest residues
on the efficiency of its work. The process of filing and grinding of wood residuals proposed device is complex and
multifactorial. Material presented in the article developed simulation methodology allows us to investigate the influence
of a large number of parameters of the feeder device for chopping wood residuals on its effectiveness. The paper defines
the parameters of the feeder device for which performance indicators will be as good as possible, that is, the value of
performance of the car as much as possible, and the average size of the chip after shredding the loaded portions of forest
residues and power consumption as low as possible.

CUHTE3 U KHHEMATUYECKWIN AHAJIU3 MEXAHHU3MOB
JJISI OBPABOTKH CJIOKHBIX BHYTPEHHUX ITIOBEPXHOCTEUN JETAJIEUM MAIIINH

®omuH A.C., ITapamonos M.E.

OI'BOY BIIO «Cubupckuii rocyaapCTBEHHBIN WHTyCTPHATBHBIN YHUBEPCUTETY,
Hogoky3sHuenk, Poccus (654007, r. HoBoky3Henk, yi. Kupoga, 42), e-mail: alexey-nvkz@mail.ru

[Tpu 06paboTKe CIIOKHBIX BHYTPEHHNX ITOBEPXHOCTEH JieTallel MaIlIiH IePeMEHHOT0 CeUeHH s 00padaThIiBaromie-
My 3JIEMEHTY JIOJDKHO OBITh 3aJ[aHO JIBIJKEHHE IO NMPOCTPAHCTBEHHOI TpaekTopuu. IIpocTpaHCTBEHHBIE MEXaHU3MBI
BTOPOI'O CEMEHCTBA, UMEIOIIME B IOJHOM JIE€KapTOBOM IPOCTPAHCTBE YETHIPE OTHOCHUTEIILHBIX IBIKCHUS U IapaH-
THPOBAHHO BOCIIPOM3BOAAIINE BUHTOBOE ABIKEHUE, ABIAIOTCS Haubolee MPUTOAHBIMU JUIS peann3aluy 3TOH HeH.
B Hacrosimelt pabote BriepBBIE CHHTE3MPOBAHBI KMHEMATHIECKHE CXEMBI MPOCTPAHCTBEHHBIX MEXaHU3MOB Ul 00-
paboTKU CIOKHBIX BHYTPEHHHUX MOBEPXHOCTEH, 3amuiieHHble nareHTamu Poccuiickoit denepanuu. PazpaboTannsie
MEXaHU3MBI OBUIH HCCIIEN0BAHbI KHHEMAaTHUSCKH ITyTEM OIpEJIeNICHHUs] TPACKTOPHH JIBIDKCHUS X BEIXOIAHBIX 3BEHHEB
C PeXYILIUMH 31eMEeHTaMH. Pe3ynbTaTsl MPOBEIEHHOTO HCCIEJOBAHNS TO3BOJISIOT NIPOAHATM3UPOBATh JBHKEHHE Pe-
JKYILETO AJIEMEHTa, ONTUMH3UPOBATh KOHCTPYKIIMH MEXaHN3MOB U II0A00paTh MOJ 3aJaHHbIe ITOBEPXHOCTH AeTajel
MallIMH NTapaMeTpbl MEXaHU3MOB, oOecTeunBarolye TpedyeMoe ABIKEHUE PEXYIIEro HHCTPYMEHTA.
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THE SYNTHESIS AND KINEMATIC ANALYSIS OF MECHANISMS FOR CUTTING
OF COMPLEX INTERNAL SURFACES OF MACHINE ELEMENTS

Fomin A.S., Paramonov M.E.

Siberian State Industrial University, Novokuznetsk, Russia (654007, Novokuznetsk, street Kirova, 42),
e-mail: alexey-nvkz@mail.ru

The motion along a spatial path should be set for machining tools to cut complex internal surfaces with variable
cross sections of the machine elements. Spatial mechanisms of the second family, which have four relative motions
within absolute Cartesian space of coordinate and necessarily produce a screw motion, are the most suitable means of
realizing this aim. Kinematic schemes of the spatial mechanisms for cutting internal surfaces have been described for the
first time in this paper. These mechanisms are protected by patents of the Russian Federation. Developed mechanisms
have been kinematically investigated by the identification of motion paths of their output links with machining tools.
The results of these investigations allow analysis of the tools’ motion, optimization in their construction and the use of
relevant parameters, and designing their motions to obtain specified surfaces of machine elements.

. YHUBEPCAJIbHBIE UHCTPYMEHTAJIBHBIE ITPOI'PAMMHBIE
KOHBEMEPHO-ITAPAJUIEJIBHBIE KOMIIJIEKCBI: IPEBABJISAEMbBIE TPEBOBAHNS,
MOJIEJINPOBAHUE CYUETA ITPUKJIA/THOU 3AJJAYN

®panenko B.IL., Tananaes A.A.

OI'BYH HuctutyT nporpaMMubix cucteM uM. A.K. Aitnamassna Poccuiickoil akageMuu Hayk,
HccnenoBarenbCKuii HEHTP MYJIBTHIIPOLIeCCOpHBIX cucteM (152021, SIpocnasckas 06, [lepecnaBckuii p-H,
c. BecproBo, yi. Ietpa I, 1. 4a), e-mail: alarmod@pereslavl.ru

B pabore copMysMpOBaHbl OCHOBHBIC TPEOOBAHHSI, TIPEIBSBISIEMBIC K COBPEMEHHBIM HHCTPYMCHTAIBHBIM KOHBEHEPHO-
MapalIeIbHBIM KOMIUIEKCAM, PEIHA3HAYSHHBIM [UTS PEIICHHsT IIMPOKOTO KPyTa 3a/1a4. B 4acTHOCTH, MOIepKKa pacpe/iesieH-
HO-OOJIAYHBIX CPEJT, HATIYHUE YIAICHHOTO KpOocCIuiarOpMeHHOIO rpaduueckoro HHTepdeiica, BepudHIMPOBAaHHOCTH OCHOBHBIX
AITOPUTMOB (PYHKIIMOHMPOBAHHSL, OTKA30yCTONYMBOCTD U T.1. HOBOE peliienre mo3BOUT abCTParnpoBaThes OT JETaleil HU3KOY-
POBHEBOI peaTi3allii AITOPUTMOB 38 CYCT MOYJIBHOI BHYTPEHHEH OpraHu3ariii u Oy/er CriocoOHO (DYHKIMOHHPOBATh, B TOM
Yucie U B 00auHbIX cpefax. [IpencrarieHsl mpeiokeHust T MOAETMPOBAHHMIO ¢ TOMOIIbI0 E-ceteii [letpu cuera npukiamHoit
3a/1a4d B TAKOM KOMILIEKCE. YTIPABIISFOIIME TTO3UIIMK E-ceTi B 9TOM MOZIENN ONMPE/IEIISIFOT MHOYKECTBO YIIPABJISIFOLIMX BO3/ICH-
CTBUH, BJIMSIFOIIMX HA XOJT BBIIOIHCHHUS 38/1a9K B MHOTOIIOTOYHOM OKPY)KEHHUH, (POPMAITH3YsT MHOYKECTBO JIOCTYIHBIX YIIPABIISIO-
IMX KOMAH]] CHCTEMBI JUCTICTYCPU3ALII HAarpy3KH. [10TydeHHy0 MOJIEIb TIPeyIaracTest IPUMEHNTh [IPH OTPabOTKE MHTEILICK-
TYaJIbHOTO [UTAHUPOBIIIMKA, 0OECIIEIMBAIOIIETO JMHAMUYECKOE PACIPE/ICIICHHE BEIMUCIUTEIBHOM HATPy3KH.

UNIVERSAL PIPELINE-PARALLEL SOFTWARE TOOLS: REQUIREMENTS AND APPLIED
PROBLEM DECISION MODELING

Fralenko V.P., Talalaev A.A.

Ailamazyan Program Systems Institute of the Russian Academy of Sciences, Research Center for Multiprocessor
Systems (152021, Yaroslavl region, Pereslavl area, Peter I st., 4a), e-mail: alarmod@pereslavl.ru

The paper formulates the basic requirements for up-to-date universal pipeline-parallel software tools, designed
for a wide range of tasks. For example, distributed-cloud environments support, remote cross-platform graphical user
interface, veracity of the main operation algorithms, fault tolerance, etc. The new solution will allow to abstract from
low-level algorithms implementation details due to a modular internal organization and will be able to working even in
cloud environments. The suggestions for based on Petri E-nets applied problem decision modeling in such complex are
presented. E-net control positions in this model define a set of control actions that affect a task progress in multithreaded
environment, formalizing many available control commands of load dispatching system. The resulting model is
proposed to apply for intelligent scheduler working off that provides dynamic allocation of computational load.

INPUMEHEHUWE BUHAPHOTI'O TOIIJIMBA B IBC C UCKPOBbBIM 3A’KUTAHUEM

®poaos C.A.

OI'BOY BIIO «Huxeropozackas rocyniapcTBeHHas CEIbCKOXO03sHCTBEHHAs akaaemus», Huxnuii Hosropon,
Poccus (603107, Huxuuit HoBropon, nip. [arapuna, 97), e-mail: jolobovlev@yandex.ru; frolsa2007@mail.ru.

B crarbe paccmarpuBaeTcst prMeHeHre OMHAPHOTO TOIUIHBA TS ABUTATeN el BHYTPEHHETO CTOPAHHUS ¢ ICKPOBBIM 3a-
JKUTaHUEM, PACCMOTPEHO BIMSHHE OMHAPHOTO TOIUINBA HA TEXHUKO-YKOHOMHYECKHE NTOKA3aTeN U Ha TOKCHYHOCTB 0Tpabo-
TaBIINX Ia30B JABUTaTelsl BHyTpeHHETo cropanwst. Co3naHa SKCIeprIMeHTaIbHas YCTaHOBKA, KOTOPast TI03BOJISIET IPOBO/IUTH
UCIIBITAHKS JBUTaTells Ha OCH3MHE, rase U Ha OeH30-ra30Boi cMecu. Ha sKkcrieprMeHTaNIbHON yCTaHOBKE M3MEPSIOTCS He-
00XOIMMBIE SKOHOMIIECKHE M SHEPreTHYECKHE TTOKa3aTelH, a TAKKe TOKCHIHOCTh OTPAOOTABIINX ra30B. bpUTH IpoBeieHb!
TEOPETUYECKUE HCCIIEIOBAHIS: PACCYUTAHBI LIMKJIOBBIE TTOJIAYHM 110 KKIOMY BUJTy TOILIHBA,  TAKXKE OCTPOSHA CKOPOCTHAS
XapaKTepHCTHKA JIBUTATEIIs TP paboTe Ha OEH3MHE U Ha Ta3e. AHAJIM3 CKOPOCTHON XapaKTePUCTUKH U IIUKIIOBBIX IT0/1a4 MO-
3BOJISICT PACCUMTATh COOTHOIIEHNE OCH3MHA M ra3a B OEH30-Ia30B0i CMECH B 3aBUCHMOCTH OT CKOPOCTHOTO PEXHMA JIBUTa-
Ters1. Pe3ynbTarsl HCceJoBaH i ITOKa3bIBAIOT, YTO IPUMEHEHNE OMHAPHOTO TOIUINBA ITO3BOJISIET YITyUIIHTE SKOHOMUYHOCTh
paboThl ABUTaTEIs, MPH 3TOM obecreurBast d3QGEKTHBHYIO0 MOIIHOCTh Ha YPOBHE JIBUTATElsl, padOTaoIIero Ha OeH3HHE.
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APPLICATION OF THE BINARY FUEL ENGINE WITH SPARK IGNITION
Frolov S.A.

Nizhniy Novgorod State agricultural academy», Nizhni Novgorod, Russia
(603107, Nizhni Novgorod, Gagarin’s avenue, 97), e-mail: frolsa2007@mail.ru

The article discusses the use of a binary fuel for internal combustion engines with spark ignition, the influence of binary fuel on
technical and economic performance and exhaust emissions of internal combustion engine. An experimental setup that allows you
to test the engine on petrol, gas and petrol-gas mixture. In the experimental apparatus measured the required economic and energy
indicators, as well as emissions. Theoretical studies have been carried out: calculated cyclic feeding on each type of fuel, as well as
built-speed characteristics of the engine on petrol and gas. Analysis of high-speed performance and cycle innings calculates the ratio
of petrol and gas in petrol-gas mixture, depending on the speed of the motor. The results show that the application of the binary can
improve fuel efficiency of the engine, while providing efficient power at the engine running on gasoline.

PABPABOTKA METOJA KOHTPOJISI TIPOYHOCTU KOHTAKTA APMATYPbBI C BETOHOM
IO MAPAMETPAM 3JIEKTPUYECKOI'O OTKJIMKA HA YJAPHOE BO3BYXJIEHUE

®ypca T.B.!, Ocunos K.}O.2, Mopmoes A.E.!

Hanunonanenslii nuccnenosarenbckuil ToMckuii momuTexXHUUeckuil yausepeutet, Tomck, Poccust
(634050, . Tomck, mip. Jlenuna, 30), e-mail: fursa@tpu.ru
2 Nucrutyt ontuku armocgeps! uM. B.E. 3yeBa CO PAH, Tomck, Poceus (634021, r. Tomck, mi. Ak. 3yesa, 1),
e-mail: osipov@iao.ru

B paGote npuBeeHbl pe3yinbTaThl SKCIIEPUMEHTATIBHBIX HCCICAOBAHUN BIIMSHUS Ka4eCcTBAa KOHTAKTa apMaTyphbl
¢ OETOHOM Ha MapaMeTphl AEKTPUYECKOr0 OTKIIMKA IPU YIPYTOM yIapHOM Bo30yxaeHHH. VcciieoBaHus BBITOJIHE-
HBI Ha J1a00paTOPHBIX MOZEISIX jKeae300eToHa. Mojenu npeacTaBisuim co0oil 00pasibl TSHKeNIoro 6eToHa pa3zmMepoM
100x100x100 MM, B IEHTpP KOTOPBIX MOMEIIEH OANH METAITMYECKUH MPyTOK AuameTrpoM 10 MM u qymuHoit 120 mm. Hce-
KyCCTBEHHOE YXY/ILICHHE KadeCTBa KOHTAKTa JOCTUTAIOCh ITyTeM CMa3bIBaHUS apMHPYIOLIEro npyTka maciom. [Ipen-
JI0XKEHA METOANKA ONpPE/IEICHUs aAre3MOHHOM MPOYHOCTH KOHTAKTa apMaTypbl ¢ OETOHOM B MCCIIEYEMbIX MOJECISX.
IToka3zaHo, 4TO are3MOHHast IPOYHOCTH OOBIYHOTO KOHTAKTA COCTABIISIET B cpeHeM 5,7 Mria, a KOHTaKTa 4epe3 Macio
3,8 Mna. YCTaHOBIJICHO, YTO YXYALICHUE KOHTAKTa HE IPUBOAHUT K 3HAYMMOMY H3MEHEHHIO BEJIMYMHBI CUT'HAJIA, & BEACT
K 3aMETHOMY U3MEHEHHIO COOTHOIICHUSI CIIEKTPAIGHBIX ITHKOB MIEKTPUYECKUX OTKIMKOB. MakcHMaIbHbIH K03 huIm-
€HT B3aUMHOM KOPPEJSAIMU CIIEKTPOB CUTHAJIOB U3 CPAaBHUBAEMBIX Mofeneit cocrasnset 0,6-0,65.

THE TESTING METHOD DEVELOPMENT OF A REINFORCEMENT-CONCRETE CONTACT
STRENGTH BY THE PARAMETERS OF AN ELECTRIC RESPONSE
TO SHOCK EXCITATION

Fursa T.V.!, Osipov K.Yu.2, Mormoev A.E.!

1 National research Tomsk polytechnic university, Tomsk, Russia (634050, Tomsk, Lenin av, 30), e-mail: fursa@tpu.ru
2 VE. Zuev Institute of atmospheric optics SB RAS, Tomsk, Russia (634021, Tomsk, V.E. Zuev sq, 1),
e-mail: osipov(@iao.ru

It is showed the results of reinforcement-concrete contact quality influence on the parametres of an electric response at elastic
shock excitation. The researches carried out on a reinforced concrete laboratory models. Models represented as a samples of heavy
concrete at a size of 100x100x100 mm with a metal stick inside in the center with a diameter of 10 mm and length of 120 mm. Artificial
degradation of contact quality was reached by greasing a reinforcing stick with an oil. The methodics of reinforcement-concrete contact
adhesive strength determination in the studied models reinforced concrete models is offered. It is showed that average adhesion strength
of usual contact is about 5.7 MPa, while the strength of a contact through the oil is about 3.8 MPa. It is established that contact strength
changing does not lead to significant change of signal amplitude, but conducts to appreciable change spectral peaks ratio of electric
responses. The maximum correlation coefficient of spectra measured from comparing models amounts about 0.6-0.65.

BJIMAHUE MACHITABHOT'O ®AKTOPA HA TAPAMETPBI SJIEKTPUYECKOI'O
CUTI'HAJIA ITPH YIIPYT'OM YIJAPHOM BO3BY/KJIEHUH BETOHA

®ypca T.B.!, Ocunos K.}O.2, Uexockux C.1.!, Yupiu ILE.?

1 HanimonaneHeIii nccienoBaTenbCkuil TOMCKHI MOMTUTEXHUYECKUN YHUBEPCUTET, ToMCK, Poccust
(634050, . Tomck, np. Jlenunna,30), e-mail: fursa@tpu.ru
2UHucTutyT ontrku atMocdepst uM. B.E. 3yeBa CO PAH, Tomck, Poccust (634021, . Tomck, tut. Ak. 3yesa, 1),
e-mail: osipov(@iao.ru
3 ToMmckuit rocyqapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U PATUOIEKTPOHUKH, ToMck, Poccust
(634050, . Tomck, np. Jlenuna, 40), e-mail: uge23@rambler.ru

B pabore mpuBeeHb! pe3yabTaThl IKCIICPHMEHTAIBHBIX HCCICAOBAHUN BIMSHHS T€OMETPHUECKUX PA3MEPOB H3-
JIeJUi U3 TSOKEIOoro 6eTOHA Ha apaMeTphbl ANEKTPUYECKOro OTKIINKA P YIPYTOM yIapHOM Bo30yxaeHuu. Mccnenosa-
HUS IIPOBEJICHBI Ha JTA00PAaTOPHBIX MOJIEISIX TshKeNoro 6ertoHa pasmepamu 100x100x100; 100x100x200; 100x100x300
n 100x100x400 MM. YcTaHOBJIEHO, YTO YBEIWYECHHUE UIMHBI MOJEICH IIPU HEM3MEHHOM IONEPEYHOM CEUCHHMHU IpH-
BOJWT K YMEHBIICHHIO BEIMUHMHBI JIeKTpHUeckoro orkimka Ha 10-30%. YBenmuenue IIHHBI MOJeNIel MPUBOANUT K
CMEILIEHUI0 OCHOBHOI'O CIIEKTPAJIbHOIO MAKCUMYyMa IEKTPUUECKUX CUTHAJIOB B 00JIaCTh HU3KUX YAaCTOT U U3MEHCHUIO
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TOJIOKEHUA U COOTHOLICHUSA 3HAYUMBIX CIIEKTPAJIbHBIX ITUKOB. Hoxa3aH0, YTO UBMEHECHHUEC I'COMETPUUYCCKUX pasMEPOB
H3ICIUN U3 TSHKEIIOTO OcToHa HE HNPUBOAUT K 3HAYUMbBIM U3MCHCHUAM MAKCUMAJIbHOTO KOSq)(bPIHPICHTa B3aMMHOM KOp-
pesnuu CEKTpa JICKTPUIECKOI0 OTKIIMKA CO CIIEKTPOM CBO60}IHO 3aTyXarmux rapMOHUYCCKUX KoJIeOaHu.

SCALE FACTOR INFLUENCE ON THE ELECTRIC SIGNAL PARAMETERS AT ELASTIC
PULSE EXCITATION OF THE CONCRETE

Fursa T.V.}, Osipov K.Yu.2, Chekhovskikh S.1.!, Utsyn G.E.?

1 National research Tomsk polytechnic university, Tomsk, Russia (634050, Tomsk, Lenin av, 30), e-mail: fursa@tpu.ru
2 VEE. Zuev Institute of atmospheric optics SB RAS, Tomsk, Russia (634021, Tomsk, V.E. Zuev sq, 1),
e-mail: osipov(@iao.ru
3 The Tomsk institute of radio electronics and electronic technics Tomsk, Russia (634050, Tomsk, Lenin av, 40),
e-mail: uge23@rambler.ru

The experimental research results of the samples geometric sizes influence on the electric signal parameters at
elastic pulse excitation of the concrete is presented in the current work. The experiments were carried out on the heavy
concrete models which were represented by the cube 10x10x10 cm and beams sized with a 10x10 c¢m root and 20,
30, 40 cm length. It was established that increasing the length of model with constant root leads to the decreasing on
10-30% of electric response amplitude. The models length increasing leads to the moving of electric response main
spectral maxima to the low frequency region and changing of the locations and amplitude rates of other significant
peaks. It is shown the geometry size changing of a heavy concrete samples doesn’t lead to the significant changing in
the maximum cross correlation coefficient between electric response spectra and damped harmonic vibrations spectra.

YPABHEHUSI COCTOSIHUS MJIACTUYECKHU IE®@OPMUPYEMOM
HOMUKPUCTAJVNIMYECKOU CPE/1bI

Xaiimosuu A.U.

OI'BOY BIIO «Camapckuii rocygapcTBeHHBIA adpokocMudecknit yausepceuteT uM. akaz. C. [1. Koponesa
(HaumonanbsHbii uccnenoBarenbekuii yausepeuret)» (Camapa, Poccust 443086, MockoBckoe mocce, 34),
e-mail: berill_samara@bk.ru

Wznaraercss BBIBOJ CHCTEMBI YpaBHEHHU NBIDKCHHUS Ie(GOpMHPYEMOIl Cpenmbl ¢ ydeToM e€ 3epHOTpPaHHYHON
cTpykTypbl. Onpesienen crocod pacuera TEIUIOBOTO M HANPSHKCHHO-A(OPMUPOBAHHOTO COCTOSHMS, UCXOIS U3 IO-
JIEBBIX YPaBHEHHI ABWKSHUSI cpeabl. JlaHHbBIC ypaBHEHHS MOTYT OBITH MCTIOIB30BAHBI TS aHATHM3a BIVSTHUS HATPs-
JKEHHO-1€()OPMHUPOBAHHOTO COCTOSIHHS HAa ANHAMUKY H3MEHEHUSI MUKPOCTPYKTYPBI B TEXHOJIOTHYECKHX MPOLIECCax ¢
WHTEHCUBHOW nedopmanueil. B hopme nuddepeHnmanbHpIX ypaBHEHNH OB MOTyYEeHBl aHATUTHYECKUE 3aBHCUMO-
CTH, YCTAQHABJIMBAIOIIUE CBSI3b MEXIY 32 MapaMeTpaMu, XapaKTepU3yIOIMMU COCTOSTHHE Ae(OPMHUPYEMOIl TTOTHKPH-
cTajmdeckoil cpensl. Cpena mpeacTaBiIeHa Kak TeTeporeHHast CTPYKTypa, COCTOSIIAs U3 IBYX TePMOANHAMHIECKH
B3aMMOJICICTBYOIINX, HENPEPBIBHON M HOCSIIEH IUCKPETHBII XapakTep, 3epHOrPaHUYHON KOMITOHEHT.

THE EQUATIONS OF STATE OF PLASTICALLY DEFORMABLE POLYCRYSTALLINE BODY
Khaimovich A.I.

Samara State Aerospace University named after academician S. P. Korolyov
(Samara, Russia 443086, Moskovskoye shosse, 34), e-mail: berill_samara@bk.ru

Sets out the conclusion of the system of equations of motion of a deformable medium because of its grain boundary
structure. There was defined a method for calculating the thermal and stress-strain state on the basis of the field equations of
medium flow. These equations are needed to analyze the impact of the stress-strain state on the dynamics changes in the body
microstructure in the processes with intense deformation. In the form of differential equations have been obtained analytical
expressions relating the 32 parameters characterizing the state of the deformed polycrystalline body. Body is a heterogeneous
structure consisting of two thermodynamically interacting components - continuous medium and the grain boundary one.

SKCIIEPUMEHTAJIBHOE UCCJIEJOBAHUE TPEXKOOPIUHATHOI'O
IJNIEKTPOMEXAHHUYECKOI'O ITIPEOBPA3OBATEJIA DHEPT'UN
KOJIEBATEJIBHOT'O BN KEHUA

Xaiipynnun U.X., Pusinos JI.H., BaBuisios B.E., /lypakosa B.C.

OI'BOY BIIO «Y ¢umcknii rocynapCTBeHHBINH aBHAIIMOHHEIN TeXHUUeckuil yHuBepeute» Y da, Poccus,
(45000, r. Ya, yn. K. Mapkcea, 12)

B pabote npemnoxeHa opuruHaibHas KOHCTPYKLHS 3JIEKTPOMEXaHUYECKOro IpeodpasoBaresis SHEPruu Kolie-
0aTeNbHOTO JBIDKCHUS C TPEMs CTETEHSIMH CBOOOIBI MHAYKTOpA, BHEAPEHHE KOTOPOTO MO3BOJIUT CHU3UTH Maccora-
GapuTHBIC ITapaMeTPbl aBTOHOMHBIX NCTOYHHKOB DJIEKTPUUECKON SHEPTUH, TIOBBICUTD Y/ACIBHYIO MOLIHOCTD JIEKTPH-
YeCKMX MaIIMH JaHHOTO KJacca U KOd(GUIHEHT Mone3Horo aeiicTeus. PazpaboTana skcriepiMeHTaIbHAs YCTaHOBKA,
HO3BOJIAIOIIAs OCYLIECTBIISATh UCICAOBAHUE TPEXKOOPIMHATHOIO IEKTPOMEXaHHMYECKOro IpeoOpa3oBareis SHEPruu
KommebaTeNsHOTO JBIKEHMs. [IpoBeeHbl YKCIepUMEHTAIbHbBIE UCCIEN0BAHNS IMHAMUYECKOTO M YCTaHOBHBIIETOCS
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PEXKHUMOB pabOTHI HIEKTPOMEXAHUYECKOTO MpeodpasoBareis. [1oKka3aHbl MPEMMYIIECTBA W HEJOCTATKH MOCTPOEHHS
MarHUTHBIX CHCTEM Ha CTEPKHIX U HpyKuHAX. COMOCTABICHBI PEe3y/IbTaThl KOMIIBIOTEPHOTO MOJIEIUPOBAHUS U JIaH-
HBIX DKCIIEPUMEHTOB. Pe3yiibTarsl MOTYT OBITh HCIIOIb30BaHbI HA IPAKTUKE IIPU IPOEKTHPOBAHUHU OJIHO-, IBYX- M TPEX-
KOOPIMHATHBIX IIEKTPOMEXaHHUECKUX Tpeodpa3oBareiell SHEPriy KOJIeOaTeIbHOTO IBIKCHUSL.

EXPERIMENTAL RESEARCH OF TRI ELECTROMECHANICAL ENERGY CONVERTERS
OF THE VIBRATIONAL MOTION

Khairullin LK., Riyanov L.N., Vavilov V.E., Durakova V.S.
Ufa State Aviation Technical University, Russia (45000, Ufa, street K. Marksa, 12), e-mail: r.linar@mail.ru

In this article shown actuality of the independent energy sources, the offer original design of electromechanical
energy conversion oscillatory motion with three degrees of freedom of the inductor, the introduction of which will
reduce the size and weight parameters independent power trains energy, increase the power density of electric machines
of this class and efficiency. Elaboration of an experimental device that allows you to carry out an empirical research tri
electromechanical energy converter of the vibrational motion. Experimental research of the dynamic and steady state
operation of the electromechanical transducer. The advantages and disadvantages of building systems on magnetic rods
and springs.Compares the results of computer simulation and experimental data. The results can be used in practice in
the design of one, two and three-axis electromechanical energy converters vibrational motion.

HUCCJIEJOBAHUME DOOPEKTUBHOCTH MTHHOBAIIMOHHBIX TEXHOJIOT UM
YIOPABJIEHUSA YPOBHEM NPO®ECCHUOHAJIBHOU ITOATI'OTOBKH
CTYAEHTOB METOAOM UMHUTALIMOHHBIX JIEJIOBbBIX UT'P

XaputonoB B.A., lanuios A.H., Bykaiosa A.FO.

OI'BOY BIIO «IlepMmckuii HalMOHATBHBII UCCIIEIOBATEILCKUI TOTUTEXHUUECKUH YHIUBEPCUTET, [1epmb,
Poccus (614990, r. ITepmb, Komcomonbckuii mpocnekr, 29), e-mail: alina_bukalova@mail.ru

B crarpe mznararorcsi anrOpUTMHYECKHE W METOAMYECKHE OCHOBBI Pa3paOOTaHHOW MMHTAIIMOHHOW AEIOBOMN
UTPBI «YTIpaBJIeHHEe YPOBHEM NPO(YECCHOHAIBHON OATOTOBKH CTYJCHTOB» KaK HHCTPYMEHTA HCCIEHOBAaHHS Pa3HO-
00pa3HBIX MEXaHU3MOB KOMIUIEKCHOTO OLICHMBAHUS (PAKTHUECKOTO YPOBHS C(OPMUPOBAHHOCTH KOMIETEHIIUH 1 000-
CHOBaHHMsI KOPPEKTHPYIOIIUX PEIICHUH C [EJIBIO TOATBEPK/ICHUS BHICOKOH 3 ()EKTHBHOCT NHHOBAIIMOHHBIX TEXHO-
noruii ynpasnenus. [locaennue oinuaeT HCMONB30BaHNE aJITOPUTMOB arPErMPOBAHUS OLEHOYHBIX JAHHBIX HA OCHOBE
HETPHTPOIMIHOTO MMOAXO0Aa ¥ KOMITO3HIUH JIMHEHHO-HEIIMHEHHBIX CBEPTOK C y4ETOM COIIACOBAaHHBIX MHEHHH 3anH-
TEPECOBAHHBIX CTOPOH. Pe3ynbTaTel HIPBl CBUAETENBCTBYIOT O TOBBIIIEHHN TOYHOCTH HHHOBAIHOHHBIX TEXHOIOTHH 1
CTEIEHH JIOBEpHsI K Pe3ysibTaTaM OLCHHBAHMS U 000CHOBAHMS YIPABICHYECKUX PELICHHH 3a CUeT BHECCHHS B allro-
PHUTMBI arpETUPOBAHUS IIEMEHTOB CEMAHTUKH OILIEHOUHBIX JAHHBIX, YTO JIETAET LENeCO00Pa3HOM UX CTaHIaPTU3ALHUIO.

RESEARCH OF EFFICIENCY OF INNOVATIVE TECHNOLOGIES OF MANAGEMENT
BY THE PROFESSIONAL STANDARD OF STUDENTS BY THE METHOD OF IMITATING
BUSINESS GAMES

Kharitonov V.A., Danilov A.N., Bukalova A.Y.

Perm National Research Polytechnic University, Perm, Russia (614990, Perm, Komsomolsky Avenue, 29),
e-mail: alina_bukalova@mail.ru

In article algorithmic and methodical bases of the developed imitating business game “Management of a Professional
Standard of Students” as instrument of research of various mechanisms of complex estimation of the actual level of formation
of competences and justification of correcting decisions for the purpose of confirmation of high efficiency of innovative
technologies of management are stated.The last are distinguished by use of algorithms of aggregation of estimated data on
the basis of negentropiyny approach and composition linearly - nonlinear convolutions taking into account consensuses of
interested parties. technologies of management.Results of game testify to increase of accuracy of innovative technologies and
trust degree to results of estimation and justification of administrative decisions at the expense of entering into algorithms of
aggregation of elements of semantics of estimated data that does expedient their standardization.

K PACYETY 2JIEMEHTOB KPYITIOI'O CEYEHMA U3 ®PUBPOBETOHA
TP COBMECTHOM JEUCTBHUH ITPOJOJIbBHBIX C’KHMAIOIIUX U ITONNEPEYHBIX CHJI

Xeraii M.O.

OI'BOY BIIO Cankr-IleTepOyprekuii rocyapcTBEHHbILI apXHTEKTYpPHO-CTPOUTENbHBIN yHUuBepcuTeT, CaHkT — IletepOypr,
Poccus (190005, Cankr-ITerepOypr, 2-s1 KpacHoapmeiickast yi., 1. 4), e-mail: HegayMaksim@yandex.ru

Bce Gomee IIUPOKOE MPUMEHCHUE, B HACTHOCTHU, B MHOTO3TAKHBIX 3AaHUAX UMECIOT KOHCTPYKIUH KPYIJIOTO CE-
YCHUA, pa60TalOL[Il/Ie C MaJIbIMH SKCUCHTPUCUTETAMMU. 3aqaCTy}0, TMOMHUMO NPOAOJIBHBIX CHUJI HA HUX TAKKE JleICTBy—
10T U NONEPEYHbIC CHUIIBIL. B HaCTOSIIIIeﬁ CTaTbC MPUBOAUTCS TCOPETUYCCKOC HUCCIICJOBAHUC (i)I/I6pO)KeJIe306eTOHHI)IX
U JKeJIe300€TOHHBIX DIIEMEHTOB KpyIJ1oro ceyeHus rnpu COBMECTHOM ﬂeﬁCTBHH NPOAOJBbHBIX OCEBBIX CKUMAKIINUX U
NONEPEIHBbIX CUJT. B ﬂaHHOﬁ CTAaTbe pacCMaTpUBAOTCA PACYCThL KOHCprKHHﬁ, pa60TaIOIHI/IX Ha COBMECCTHOC Z[efICTBHe
MPOAOJIBHBIX OCEBBIX, COKUMAIOIIUX U MONEPEUYHBIX CUJI, NPUHATBHIE B PAa3sHOC BPEMS B HOPMATUBHBIX JOKYMEHTAaXx.

SCIENTIFIC REVIEW Ne 2



TEXHMYECKHME HAYKI 199

Taxoke MpeAIoKeH pacueT MPOYHOCTH (PUOPOKETE300ETOHHBIX IEMEHTOB KPYIVIOTO CEUCHUS MPU COYCTAHUH TAKUX
yewuid. OTMEYEHO MOJIOKUTEIBHOE BIHSIHUE MPOJOTBHOTO, OCEBOTO YCHIIHS CKAaTHs Ha HECYIIYIO CITIOCOOHOCTH KaKk
(huOpoKee3006 TOHHBIX, TaK U JKEJIE300CTOHHBIX AIICMEHTOB KPYITIOTO CCYCHUS MPH MOMCPEUHOM HU3THOE.

CALCULATION OF THE ELEMENTS OF CIRCULAR CROSS-SECTION FIBRO
CONCRETE UNDER THE COMBINED ACTION OF LONGITUDINAL AND TRANSVERSE
COMPRESSIVE FORCES

Khegay M.O.

Saint-Petersburg State University of architecture and civil engineering, Saint-Petersburg, Russia
(190005, Saint-Petersburg, street 2-Krasnoarmeyskaya, 4), e-mail: HegayMaksim@yandex.ru

The increasingly widespread use, particularly in high-rise buildings are constructed in circular working with small
eccentricity. Often, in addition to the longitudinal forces on them in the same act and transverse forces. This paper
presents a theoretical study of fiber- reinforced concrete and concrete elements of circular cross-section under the joint
action of the longitudinal axis, compressive and shear forces . This article discusses the design calculations running
on the combined effect of longitudinal axial compressive and shear forces, taken at different times in the regulations.
It is also proposed settlement strength fiber- reinforced concrete elements of circular cross section with a combination
of such efforts. The positive influence of the longitudinal , axial compression force on the bearing capacity as fiber-
reinforced concrete and concrete elements of circular cross-section transverse rupture.

GAKTOPBI, BIUAIOIUE HA ®OPMUPOBAHUE MNAPAMETPOB U ITPOLIECCOB
AKTHUBATOPA C IBUXKYIUMCS CJIOEM CEMSH

Xnbikuna A.T., Pyouosa E.!., Crapoayouesa I.II.

OI'BOY BIIO «CraBponoibckuil rocyaapcTBEHHbIH arpapHblii yHuBepcuTeT», CTaBpomnosis,
Poccust (355017, CraBpomnoins, riep. 300TexHndeckui, 12), e-mail: elen.68@bk.ru

B paGote paccMOTpeHBI (pakTOpbl, BAKSIONME Ha HOPMUPOBAHUS EKTPUUESCKHX apaMETPOB aKTHBATOPA IPU
HaJIMYUH JIBHKYLIETOCS CI0st ceMsiH. IIpe/ioxkeH crnocob onmpeaesieHnsi ONTUMAIbHO TOIIUHBI CEMEHHOTO CJIOS VIS
ANEKTPUIECKOM 00pabOTKK Ha IpUMepe CeMsiH ropoxa. BeeneH koahdurireHT Gpopmbl J1sl KOTHUSCTBEHHOTO aHaIn3a
XapaKTePUCTHK CII0S CeMsiH. VI3I0KEeHHBIN MaTepHall T03BOJISET C/IeIaTh BBIBOJ, YTO MPH IUIOTHOM Pa3MEIICHHHU Ce-
MSIH B YCIIOBHO OHOPOZHOM CJIO€ €AMHUYHBIH 00BEM CO CPEIHETEOMETPHICCKUM Pa3MePOM CEMEHH COIEPIKHUT CaMo
cemst 1 00beM Bo3ayXa. I10TydeHHBIH BBIBOJ SBISICTCS BXKHBIM KPHUTEPUEM IIPU OLICHKE SJIEKTPHYECKHUX ITapaMeTpoB
CIIOS1 CeMSIH, JKBUBAIICHTHON CXEMBI 3aMEILICHHS.

FACTORS INFLUENCING ON THE FORMATION PARAMETERS
AND PROCESSES ACTIVATOR WITH MOVING LAYER SEEDS

Hnykina A. G., Rubtsova E. 1., Starodubtseva G. P.
Stavropol State Agrarian University, Stavropol, Russia (355017, Stavropol, trans. Zootechnical, 12), e-mail: elen.68@bk.ru

The paper discusses the factors affecting the formation of the electrical parameters of the activator in the presence
of a moving layer of seeds. We propose a method for determining the optimum thickness of the seed layer for the
electrical treatment on the example of peas. Introduced the form factor for the quantitative analysis of the seed layer.
The material suggests that the dense placement of seed in relatively homogeneous layer of unit volume with geometric
mean size of the seed contains the seed itself and the amount of air. This conclusion is an important criterion in the
evaluation of electrical parameters of the layer of seeds, equivalent circuit.

PABPABOTKA UHTEP®ENCA B3AUMOJIENCTBUS .
C KOHTPOJIJIEPOM IMTPOT'PAMMHO-KOH®UTI'YPUPYEMbBIX CETEHA

Xopy:xkuuko C.J., Uyrpees /L.A., IlIkpeden A.E., llleBeans A.E., Baacos JI.B., I'pynunnn B.A.,
Kaupkanos A.b., Cagos O.JI., Tuto B.b., Comc JI.H.

DenepansHOE TOCYTAPCTBEHHOE OIOIDKETHOE 00Pa30BaTeIIbHOE YIPEXKICHHE BBICIIIETO PO(HECCHOHAIBHOTO 00pPa30BaHM
«Canxr-TlerepOyprekuii HALMOHAIBHBINA HCCIIEI0BATEIbCKIM YHUBEPCUTET HH(DOPMALIIOHHBIX TEXHOIOIUH,
mexanuku u ontukmy (HUY UTMO), . Cankr-IlerepOypr, Poccust
(197101, r. Canxr-TlerepOypr, KponBepkckuii mpocnekT, 1.49), e-mail: xse@vuzte.ru

JlaeTcs KpaTKoe ONHCaHWE apXUTEKTyphl M MPEHMYIIECTB ITOAXOJa IPOTrPaMMHO-KOH(QHIYPHPYEMBIX CeTel
(ITIKC). PaccmoTpeHsl pa3iudHble Kiacchl MPUIOKEHNUH, KOTOpble MOTYT OBITh co3nanbl Ha 6ase [IKC. Cpenu Hux
BBIJIETISTIIOTCS CPECTBA Peai3alii THOKUX U (QYHKIIMOHAIBHBIX HOIUTHK MapIIpyTH3AIUN, O0aTaHCHPOBKH HATPy3KH,
CHCTEMBI YIPABICHHs 00JIa4HBIMU CEPBUCAMM, CPEJICTBA OOECIIeYeHNs OE30MACHOCTH M MEXaHU3MbI 3ePKaIMPOBAHUS
TpaduKa B PON3BOIEHOH Touke ceTH. CHopMyIHpoBaHbI TPeOOBAaHHSI, KOTOPBIE IPUIIOKSHNUS MTPEIBSBISIIOT K HHTEp-
(eiicy B3auMozelcTBYS ¢ KOHTpOIIepoM. [ToquepkHyTa HEOOXOAUMOCTD BEICOKOCKOPOCTHOTO JIBYHAIIPABICHHOTO MH-
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Tepdetica Ui iepeaady IBOUYHbIX JaHHBIX. [IpoBe/ieH aHaIM3 CyIIeCTBYIOIINX CTaHAAPTOB U peain3anuii uHTepdeii-
coB B3aumopeiicteus ¢ kouTpouiepom [1IKC. CpaBauBarores crpykrypsl API OpenStack, Floodlight u OpenDaylight.
JlenaeTcst BEIBOJ 00 OTCYTCTBUY CTAHJAPTHOTI'O MOAXO0/a M HEOOXOAMMOCTH MOMCKA ONITHMAJIbHOTO BApHAHTA PEIICHHS
POGIEMBI JUISl KaXKJIOTO OT/ICIBHOTO CITyYasi.

SDN CONTROLLER NORTHBOUND API: STATE OF DEVELOPMENT

Khoruzhnikov S.E., Chugreev D.A., Shkrebets A.E., Shevel A.E., Vlasov D.V., Grudinin V.A.,
Kairkanov A.B., Sadov O.L., Titov V.B., Soms L.N.

National Research University of Information Technologies, Mechanics and Optics,
Saint-Petersburg, Russia (197101, Saint-Petersburg, Kronverkskiy pr., 49), e-mail: xse@vuztc.ru

A brief description of the architecture and the benefits of Software-defined networks (SDN) is given. The different
classes of applications that can be created on the basis of the SDN are discussed. Among them are policy-based routing,
load balancers, cloud services management tools, security tools (ACL, firewalls and IDPS) and traffic taps from any node in
the network. The application requirements for the Northbound controller API are specified. The need for high-speed duplex
interface for binary data transfer is emphasized. The analysis of existing standards and implementations of Northbound SDN
controller API is given. The structure of OpenStack, Floodlight and OpenDaylight APIs is analyzed. It is concluded that
currently there is no standard approach and in each use case it is necessary to find an optimal solution to the problem.

AHAJIN3 CUCTEM INPEOBPA3OBAHUS DHEPT'MU OTPABOTABIINX I'A30B
JJISI KOTEHEPAIIMOHHBIX SHEPTOYCTAHOBOK

Xpunay H.A., Tatapauxos A.Il.

DenepabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEbHOE YUPEKACHUE BBICIIETO MPOpEeCCHOHATBLHOTO 00pa3o-
BaHUs K MOCKOBCKHIT TOCYIapCTBEHHBINM MAITMHOCTPOUTENBHBIN yHUBEepcuTeT (MAMM)»,
(107023, r. Mockga, yn. bonbmas CemeHnoBckas, 1.38), e-mail: tatarnikovalex@gmail.com

B crarbe mpoBeieH aHANIN3 CYIIECTBYIOMINX KOHIEIHI cructeM 3(GEeKTHBHOTO Mpeodpa30BaHus YHEPIHU OTPa-
0OTaBIIMX ra30B KOTCHEPAI[MOHHBIX SYHEPTOYCTAHOBOK B AJICKTPOIHEPTHI0. PaccMoTpeHo mpeodpa3oBaHue TEIIOBOM
SHEPruu OTPabOTABIINX Ta30B B MEXaHHUYECKYIO YHEPTUIO MMOCPEACTBOM jBurarenieit CTUPIMHTA U TEIIOBBIX MAIIUH,
paboTaroiux 1mo UKy PeHkrHa. PaccMOTpEHBI CyIIECTBYOIIME KOHICIIIIUN MPeoOpa3oBaHus TEIJIOBOW 3HEPTHU B
ANMEKTPUIECKYIO C TTOMOIIBI0 TEPMOTEHEPATOPOB. PACCMOTPEHBI pa3uvHble KOHIEIIINH HCIIOIb30BAHUS KHHETHUYC-
CKO# 9HEpruu O0TpabOTABIIMX ra30B B CHIIOBBIX TYpOHMHAX, TYPOOKOMIIPECCOpax C MEKTPUUICCKON MAIIMHOMU, a TaKKe
MpUMeHeHue TypOoreHepaTopoB. B 3akimoueHne mpoBeIeHO CPaBHEHHE CYIIECTBYIOMINX KOHIICIIIINA, 8 TAKKe Ompe/ie-
JICH BBIOODP HanOOJIee MEPCICKTUBHON CUCTEMbI TIPEOOPA30BaHKS SJHEPTHH OTPAOOTABIIMX ra30B.

ANALYSIS OF REGENERATIVE EXHAUST SYSTEMS
FOR COGENERATION POWER PLANTS

Khripach N.A., Tatarnikov A.P.

Federal State Educational Institution of Higher Professional Education “Moscow state university of mechanical
engineering (MAMI)” (107023, Moscow, st. Bolshaya Semenovskaya, 38), e-mail: tatarnikovalex@gmail.com

This paper analyze the existing concepts of energy conversion systems for efficient exhaust gas cogeneration
power plants in electricity. A transformation of thermal energy of exhaust gas into mechanical energy by Stirling
engines and machines working on the Rankine cycle. The existing concept of converting thermal energy into electrical
energy using thermoelectric generators. The different concept of using the kinetic energy of the exhaust gas in power
turbines, turbo compressors with an electric motor, as well as the use of turbo-generators. Finally, a comparison of the
existing concepts of energy conversion of exhaust gases, as well as a selection of the most promising.

HUCIIOJNB30BAHUE JTUHAMUYECKOI'O KPUTEPUA OEHKU DO®EKTUBHOCTHU
I'A3OOBMEHA JUIS1 BBIBOPA PAHTUOHAJIBHOU KOHCTPYKIIMU MEXAHU3MA
T'ABOPACHPEJEJIEHUS B IIOPITHEBBIX JIBUTATEJISIX BHYTPEHHEI'O CTOPAHUSA

Xpynkos C.H., Mo3osun H.E.

®I'b OV BIIO «Hwmxeropoackuii rocyaapcTBEHHBIN TexHHUeCcKkni yHIBepcuTeT uM. P.E. Anekceesay,
Hwxnuit Hosropon, Poccust (603950, Huxnuit Hosropon, yn. MunuHa, 24), e-mail: khrunkov@mail.ru

ObocHOBaHA aKTyaJbHOCTb HCCIIEAOBAHUN B OOJACTH MOBBIMIEHHUS TEXHUKO-JKOHOMHYECKHX IOKa3areeit
paboThI MOPIIHEBBIX ABUTraTENel BHYTPEHHEIO CrOPAaHUS 3a CUET COBEPLICHCTBOBAHMS MPOTEKAHUSA pabodux Mpo-
neccoB. IIpeuioxkeHa MeTOIMKa TPOBEICHMS HayYHO-HCCIEIOBATEIbCKAX W ONBITHO-KOHCTPYKTOPCKHX padoT,
obecreunBaromlas pelleHne mocTaBieHHoH 3aqaun. [IpoBeneH aHanu3 B3aMMOCBSA3UM COBMECTHON PabOThI KPUBO-
LIMITHO-IIATyHHOTO U ra30paclpeieInTeIbHOI0 MEXaHU3MOB IOPIIHEBBIX JBUrATelIell BHYTPEHHEIO CrOpaHUs.
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Ipennoxena MmaremMaTH4IecKasi MOJICNb MPOLIECCOB Ta3000MeHa ¢ yKa3aHHEM IPHHATHIX HomyiieHuil. [loctpoennas
MaTeMaTH4YecKast MOJIe)Ib OCHOBaHA HAa COBMECTHOM HCIIOIb30BaHNY MPUHIINIIA H30TPOITHOCTH U OCHOBHBIX ypaBHE-
HUI HeCTallMOHAPHOHU ra30AnHAMUKHI. PaccMOTpeHbI 3a71a4n o UIHHApPE 1 00 opraHax BITyCKa U BBIITyCKa. 3aaada o
LIUTHHJIPE ITOCTaBJIeHa B (hOPMe OTKPBITOH paBHOBECHOM TePMOAMHAMHUYIECKON CHCTEeMBI. 3a1aua 00 opraHax BITyCKa
1 BBIYCKa PacCMOTPEHa B KBa3HOJHOMEPHOH mocTtaHoBKe. OOOCHOBAHO MCIIOIB30BAaHHE HOBOTO JHHAMHUYECKOTO
KpuTepus oueHkH dddexTuBHOCTH razoooMeHa. [lokazaHa BO3MOKHOCTb YHCICHHOH OLEHKH d()(EKTUBHOCTH pe-
rynupoBaHus (a3 ra3opacupesiesieHnus B Mpolecce MpoxyBKH MuiInHApa. CaenaH BBIBOA O HEOOXOAUMOCTH OFHO-
BPEMEHHOTO perynnpoBaHus (a3 BIycka u BbIIycKa pabodero terna.

USING GAS EXCHANGE DYNAMICS BENCHMARK FOR SELECTION OF RATIONAL
DESIGN OF VALVE TRAIN MECHANISM IN INTERNAL COMBUSTION ENGINES

Khrunkov S.N., Mozolin N.E.

Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, Minin street, 24), e-mail: khrunkov@mail.ru

We have done the research in the field of increasing the performance of internal combustion engines by improving
the works processes. We proposed a method for carrying out research and development work, providing solution to the
problem. We carried out the analysis of the relationship of teamwork crank and valve train mechanisms reciprocating
internal combustion engines. We proposed a mathematical model of gas exchange processes specifying assumptions.
Constructed a mathematical model based on the principle of sharing the basic equations of isotropic and unsteady gas
dynamics. Consider the problems of the cylinder, intake and exhaust. The problem of the cylinder placed in the form
of open-equilibrium thermodynamic system. The problem of the intake and exhaust considered in quasi-one setting.
Justified using gas exchange dynamics benchmark for selection of rational design of valve train mechanism internal
combustion engines. The possibility of numerical evaluation of the effectiveness of the variable valve timing in the
process of purging the cylinder are considered. Conclusion about the necessity of simultaneous variable valve train,
intake and exhaust working fluid.

MO/IEJb JUIIEH3UPOBAHUS TIPOT'PAMMHBIX PEIIEHHUM C OTKPBITHIM KOJIOM
Xn0e H.A.!, Kosmos E.E.2

1 ®I'BOY BIIO «Ps3anckuii rocyiapcTBEeHHBINH paiMOTeXHUYECKUN YHUBEpCUTET», Psa3anb, Poccus
(390005, r. Psi3ansb, yi. [Narapuna, 1. 59/1), e-mail: comsystech@land.ru
2 OT'BOY BIIO MockoBckuii rocygapcTBeHHbIH TexHonornueckuil ynusepcutet « CTAHKWH»,
Mocksa, Poccus (127994, r. Mocksa, Bakosckwuii tiep., 1. 1), e-mail: e.kovshov@stankin.ru

B crarbe mpeanoxkeHa M pacCMOTpeHa MOJETb BEIOOPA BHAA JTMIEH3UH Ul IIPOTPAMMHOTO 00ECHedeH s C OT-
KPBITHIM KOZIOM ITyTE€M NPHUMEHEHHUS SKCIEPTHOIO OLICHUBAHUS U MAaTEMaTHKO-CTaTUCTUYECKUX METONOB. OTKpBIThIE
TEXHOJIOTUH MO3BOJISIOT 00ECHEUNTh CTAOMIBHOCTE M 0€30MacHOCTh PadOThI, SKOHOMHO MOJAEPHU3UPOBATh BCIO [T-
UHPPACTPYKTYPY, JOOUTHCS JIMLEH3MOHHOW YMCTOTHI M aBTOMATH3MPOBAaTh Pabo4Me MPOLECCHI, HCIOIb30BaTh KOP-
TIOpaTHBHBIE OM3HEC-TIPUIIOKEHHST 1 MHHOBAIMOHHBIE BeO-CepBUCHL. B HacTosIee BpeMs CymiecTByeT OOJBIIOE KO-
JUYECTBO BUOB JIMIEH3MH Ha CBOOOTHO PacHpoCTpaHseMOe MporpammHoe obecmeuenue. IIpenmaraemas mozmens
OLICHMBAHMS JIMIEH3UH 11 1omydeHns 6oee 000CHOBAHHBIX PE3YJIBTATOB IIPEIIOIaracT UCHOIb30BaHUE OJTHOBpE-
MEHHO HECKONIBKHX PA3IHIHBIX METOIOB MOJEIHPOBAHHS AKCHEPTHHIX omeHoK. [Ipn ananmse mHbopmarmy mpume-
HSIIOTCSI 1Ba MeTofia 00pabOTKM JaHHBIX: METOJ CPEAHHUX apu(METHYECKUX paHroB (0ayuioB) ¥ METOA MEIMaHHBIX
paHroB. B pesynbrare mpemoxeHHas MOZENb ITO3BOJSIET BEIIBUTH HanOoJee MPEIIIOYTUTENEHEIH B HCIIOIb30BAHIN
BUJI JIMLIEH3MH JIsl IPOTPAMMHOTO 00€CTIEYEH S C OTKPBITHIM KOJJOM.

MODEL FOR LICENSING SOFTWARE SOLUTIONS BASED ON OPEN SOURCE
Khebe N.A.', Kovshov E.E.?

1 Ryazan State Radio Engineering University, Ryazan, Russia (390005, Ryazan, Gagarinast., 59/1),
e-mail: comsystech@land.ru
2Moscow State University of Technology “STANKIN”, Moscow, Russia (127994, Moscow, Vadkovsky lane,
1), e-mail: e.kovshov@stankin.ru

It is offered and consideredin article the methodology of a choice of a kind of the license for the software with an
open code by application of expert estimation and mathematics-statistical methods.Open technologies allow to provide
stability and security of work, economically upgrade the entire IT infrastructure to achieve license clarity and automate
workflows, use corporate business applications and innovative web services. Currently there are many types of licenses
for free software. The proposed model evaluation license for more valid results expects to use several different methods
of modeling expert assessments of the NOC. While analyzing the information there are two methods of data processing:
the method of arithmetic mean grades (points), and the median rank. As a result of the proposed model allows to
identify the most preferred to use the license for open source software.
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METOAbI HEYETKO-MHOKECTBEHHOI'O AHAJIM3A
1 MOJAEJIMPOBAHUSA COLNUAJIBHBIX I'PA®OB

Heasix A.H., KoroB 3.M.

OT'AQY BIIO «lOsxHbIH dhenepanbHblid yHHBEpCcUTET», PocToB-Ha-J{0oHY, Poccus
(3440006, r. PoctoB-Ha-Jlony, yi1. bonbmas Canosasi, 105/42), e-mail: inf@tgn.sfedu.ru

CraThsl CONEPKUT aHATUTHICCKHN 0030p METONOB (hOpMa3aiui MPOIECCOB PUHSATUS PCHICHUI B COIMATb-
HBIX cucTemax. PaccmarpuBaercst MOHIATHE HEYETKOW CEMAaHTHUECKOW CETH, NIPEICTABIEHHON B BH/I€ HEYETKOTO OpHU-
CHTUPOBAHHOTO COIMAIBHOTO Tpada. PaccMoTpeHHas MOMIeNb MPUMEHSICTCS B TEX CIy4asx, KOrja HCOOXOHMO OTIpe-
JIETTUTh MPUHAUICKHOCTD TEKYIIeH CUTYalluy K TOMY WJIM HHOMY KJIacCy CHTYAIlM{ WIIH XKe JJIs1 HEKOTOPOH JKeIaeMoit
CUTyallil HaWTH ONVKAMIIyr0 M3 MHOXXECTBA PEajbHO MMCIOMIUXCS B 0a3e JaHHBIX. [IpemiokeHa MoJenbh MOUCKA
ONTUMAJBHBIX PELICHUI C MCIOIb30BAHUEM HEYETKOW CEMaHTHYECKOH CETH, OCHOBAHHAs HA OINPEACICHUH CTCIICHU
MPUHAUIKHOCTH TEKYUIeH CUTyallMd K TOMY WJIM MHOMY KJlacCy STaJOHHBIX CUTYallMil HA OCHOBE CTEIIEHU HEYeT-
KOro cxojctBa. I1oa HEYETKUM CXOJCTBOM ITOHMMACTCSI OTHOIICHWE HEUETKOTO BKIIFOYCHUS, 001aJaroIee CBOHCTBOM
TPAaH3UTUBHOCTHU. 3HAUCHHE OIICHKU PEIICBAHTHOCTH (CTEIICHH HEYETKOTO CXOJICTBA) BEIUUCIISICTCS C IIOMOIIBIO METOIA
MHHHMAJIBHOTO 3HAYCHHSI.

METHODS OF FUZZY SET ANALYSIS AND MODELING OF SOCIAL GRAPHS
Tselykh A.N., Kotov E.M.

Southern Federal University, Rostov-on-Don, Russia (344006, Rostov-on-Don, B. Sadovaya Street, 105/42),
e-mail: inf@tgn.sfedu.ru

This paper is a state-of-the art review of the formal methods of decision-making processes in social systems. We
consider the concept of a fuzzy semantic network represented by a fuzzy directed social graph. This model is applied
when it is necessary to define a membership of a current situation to this or that class of situations, or to find the
nearest situation from the set of situations available in a database. We suggest a model to search for optimal decisions
using fuzzy semantic network based on the definition of membership degree of a current situation to this or that class
of reference situations on the basis of degree of fuzzy similarity. Under the fuzzy similarity we assume the relation
of fuzzy inclusion in possession of transitivity property. The value of relevance score (degree of fuzzy similarity) is
computed based on the method of minimal value.

METOIbI 1 CPEJCTBA BU3YAJIM3AIIMU MACCHUBOB
HAYYHO-TEXHUYECKHUX IIOKA3ATEJIEU B BUJE 'PA®OB

Heanix A.A.L Heabix A.H.!, MarBeeB 1.A.2

1 ®TAOY BIIO «OxxHblil denepanbublil yHUBEpcUTeT», PocToB-Ha-JloHy, Poccust
(3440006, r. Pocto-Ha-Jlony, ya. bonbias Canosas, 105/42), e-mail: tselykh@sfedu.ru
2 000 «Ycnyru ungo», ExarepunOypr, Poccus (620028, r. ExatrepunOypr, yi. Tarumesa, 49a, oduc 415),
e-mail: mda_job@rbcmail.ru

Crarbsl COICPKUT aHATUTUYECKHUIA 0030p 1 000CHOBAaHUE BHIOOPA METO/IOB, AITOPUTMOB H ITPOTPAMMHBIX CPE/ICTB C
OTKPBITBIM UCXOTHBIM KOJIOM JUISl BU3yaJIH3aI[N OOJBIINX MacCHBOB HAyYHO-TEXHUUECKUX ITOKa3aTeNlel B BUE rpadoB.
PaccmaTprBaroTCsl HHAMKATOPBI HAYYHO-TEXHUYECKOTO MOTEHIMAA Pa3BUTHs HAYKU U TEXHHUKH, COfieprKaliiecs B 0a3ax
JAHHBIX (peiepabHBIX [EeJIeBBIX HAyYHO-TEXHIMUYEeCKHX mporpamm. C mosunum Teopuyu rpadoB u runeprpados maercs
KJTacCH(UKAIMS TUIIOB CBsI3e, KOTOPBIE MOTYT OBITh MCIIONB30BAHbI IS IPECTABICHHUS ¥ BU3yallM3alluy TaHHbIX. BBO-
JIUTCS IOHATHE 0000IeHHOTO0 THIeprpada CrennaIbHOTO BU/A, KOTOPBIH ITO3BOJIAET 0TOOpaXkaTh Ooee cIoxKHbIe (QyHK-
[IMOHAJIbHBIC ¥ CMBICIIOBBIC CBSI3M MEXKIy 00bekTamu. J{ist pa3pabarhiBaeMOro IMporpaMMHOTO KOMITIEKCa Mpe/yiaraeTcst
KIIMEHT-CEPBEPHast apXUTEKTYpa C KOMIIOHEHTOM BU3yaJIn3allMy Ha CTOPOHE KJIMEeHTa, peanuzyemoii cpencreamu HTMLS
u Javascript, 1 KOMIIOHEHTO! aHaJIM3a Ha CTOPOHE CepBepa C NCTIOIb30BaHEM BHeIHeH Java-6ubmiorexu Gephi Toolkit.

METHODS AND TECHNIQUES FOR VISUALIZING ARRAYS OF SCIENTIFIC
AND TECHNICAL INDICATORS USING GRAPHS

Tselykh A.A.!, Tselykh A.N.!, Matveev D.A.2

1 Southern Federal University, Rostov-on-Don, Russia (344006, Rostov-on-Don, B. Sadovaya Street, 105/42),
e-mail: tselykh@sfedu.ru
2 «Uslugi info» LLC, Ekaterinburg, Russia (620028, Ekaterinburg, Tatischeva Street, 49 «a», office 415),
e-mail: mda_job@rbcmail.ru

This paper is an analytical review and argumentation of methods, algorithms and open source software for
visualizing arrays of scientific and technical indicators using graphs. We specifically consider indicators of scientific
and technical development potential from the databases of federal scientific and technical programs. From the position
of graph and hypergraph theories, we classify types of relationships used to represent and visualize data. We introduce
a notion of a generalized hypergraph that allows representing complex functional and semantic relationships between
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the objects. For a software complex under development, we propose client-server architecture with a client-side
visualization component based on HTMLS5 and Javascript and server-side analysis component using external Java
library of Gephi Toolkit.

TEOPUS YIIPABJEHUS 3BOJIIOIUEN OPTAHU3AILIUM
KAK ®YHIJAMEHT UHOOPMALUOHHOI'O MEHEJI>KMEHTA

Hpiranos B.B.!, Boukapesa 10.I'2

1 UnctutyT npobnem ynpasienus uM. B. A. TpanesnukoBa PAH, Mocksa, Poccust
(117997, Mockaa, yi1. [IpodcorozHast, 65), e-mail-bbc@ipu.rssi.ru
2 OI'OY BIIO Poccuiickuii rocyjapcTBECHHBIH YHUBEPCUTET HHHOBALIMOHHBIX TEXHOJIOTHI U NIPEAIPUHUMATELCTBA
(ITensenckuii pumman PTYUTIT), 440026, Poccus, . TTensa, yn. Kpachas/Ukasosa, 38 /53, e-mail- bochaj@mail.ru

Teopus ympaBineHus 3BOIONMEN OpraHU3aliy, HAPaBIeHHAas HA OBJIAJCHUH KAIMTAJIOM U BIACTHIO, SBIISETCS
(yHIaMEHTOM M METOAOM TEOpHH MH()OPMAIMOHHOTO MEHEPKMEHTA. PaccMOTpeH NpeaMeT, MeToi, MEXaHH3MBbI 1
apxeTHIbl HHOOPMALIMOHHOTO MEHEKMEHTa, ONepanuil 1 NPOTHBOOOPCTBA B IOJIUTUKE M KOHOMUKe. [IpuBenena
cXeMa MEXaHU3Ma PEerylupoBaHUs ABOJIIOLHUY B TPEXypOBHEBOI caMOOpraHusyouleiics cucreme. B 3aBucumoctu ot
00BEKTOB BO3JIEUCTBUS U OT CHEPHI AATENBHOCTH YKa3aHbl IPUHIHUIIBI JETIEHHs HH(POPMAIMOHHOTO MEHEPKMEHTA Ha
BUJIBI U JIaHA KpaTKasi XapaKTepHCTHKA HAIIPABICHHOCTH NX AedcTBUA. CopMyaHpoBaHbI IIPUHINIIE MCHEKMEHTA
MH(POPMALMOHHBIX BOMH: CAMOOPraHU3aLHs, aJAlITHBHOCTD, IPOIPECCUBHOCTD, HHTEIIEKTYaIbHOCTh U CHCTEMHOCTb.
INoka3zano, 4TO HHPOPMATMOHHBIH MEHEDKMEHT MOKET UCIIONB30BAThCS IUIsl aalTalluy JIFOACH 1 OpraHu3aui K 13-
meHeHusiM. IlokaszaHo, 4To mocieoBaTenbHOE MOJABIEHHE IIEHTPOB KaluTala B pe3ynbrare BCTyruienus Poccun B
BTO moxeT npuBecTU K MCYEC3HOBEHUIO NHBECTULIMOHHON Cpelbl. YCI0BUEM MHBECTHULUOHHON IPUBIICKATEIbHOCTH
MPOU3BOJICTBA MPOLYKIMK B Poccuu sBIsieTCsl ee yHUKanbHOCTh. HaykoeMKOCTh MPOAYKIUH M BEICOKUE TEXHOIOTUH
— OCHOBa BBDKMBaHUA U pazButus Poccun. IlosTomMy HanmoHajdbHAs MHHOBAIMOHHAS CHCTEMa JOJDKHA BKIIIOYATh
HOJCUCTEMY IPOTHBOACHCTBUS MH(OOPMALIMOHHBIM BOWHAM, HAIPABICHHBIM Ha IOJIABICHUE POCCHUMCKHMX BBICOKHX
TEXHOJIOTUH, HEOOXOMMA 3aIIUTHI OTEYECTBEHHBIX BRICOKUX TEXHOJIOTUIT OT HH()OPMAIIMOHHOM arpeccum.

THEORY OF EVOLUTION OF ORGANIZATION AS A BASIS
OF INFORMATION MANAGEMENT

Tsyganov V.V., Bochkareva Y.G.

1 Institute of Control Sciences V.A.Trapeznikov of the Russian Academy of Sciences
2 Russian State University of Innovative Technologies and Entrepreneurship (Penza branch ITBU)

Control theory of the evolution of the organization, aimed at the capture of the capital and power, is the foundation
of the theory and method of information management. Considered object, method, tools and archetypes Information
Management, Operations and confrontation in politics and economics. A scheme of the regulation mechanism of
evolution in a three-level self-organizing system. Depending on the objects and the impact on the scope of the principles
of division are the types of information management and summarizes the focus of their activities. The principles of
management of information warfare: self-organization, adaptability, progressive, intelligence and consistency. It is
shown that the information management can be used to adapt the people and organizations to change. It is shown that a
consistent suppression of centers of capital as a result of Russia’s accession to the WTO could lead to the disappearance
of the investment environment. Terms of the investment attractiveness of production in Russia is its uniqueness. High
technology products and high technology - the basis for survival and development of Russia. Therefore, the national
innovation system should include anti-subsystem information wars to suppress Russian high technologies, the need to
protect domestic high-tech information from aggression.

AHAJIM3 BPEMEHHBIX PSIJIOB CHSITU HAJIMYHOCTHU U3 BAHKOMATOB
Hpiranos A.A.

MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoii denepaunu, @enepanbHoe rocyJapCTBEHHOE aBTOHOMHOE
00pa3oBaTesIbHOE YUPESIKICHUE BBICIIIETO MPOQeCCHOHATBEHOTO 00pa3oBans « HalmoHaIbHBII UCCIIeIOBATEIILCKUT
snepHblil yHuBepceuTeT « MUDN», Poccus, Mocksa (115409, . Mocksa, Kammpckoe mocce 1.31),
e-mail: a2tsy-kaf22@yandex.ru

Omnpenenenne 00beMa HHKACCAIIMNA HEOOXOAMMOTO ISl ONTHMAIBHOTO (DYHKIIHOHHPOBAHHS CETH OaHKOMATOB B
TEYEeHHE OIPEAEICHHOI0 NePHOa ONUPACTCs] Ha MPOTHO3UPOBAHNE CPEHETHEBHOTO CHSTHSI HATMYHOCTH U3 OaHKO-
Mara. Llenp mccnenoBanus — ONpeeNieHne MePCUCTEHTHOCTH psijia CHATHH Hannm4HOCTH. [IporHO3upoBaHue CHATHS
JICHET uepe3 OaHKOMAThI JOJKHO YUUTBIBATh, YTO PsAJl CPEIHETHEBHBIX CHATUI HAIMUHOCTH SBIISCTCS CIy4aifHbIM Bpe-
MEHHBIM psiIoM. MareMaTridaeckast MOJIelb TIPOTHO3UPOBAHUS BPEMEHHOTO Psiia CPETHEAHEBHBIX CHATHH 3aBUCHT OT
MEPCUCTEHTHOCTH WIN aHTUIIEPCUCTEHTHOCTU UCXOAHOTO psifa. Moziesnb onpeieneHus HepCUCTEHTHOCTH BPEMEHHOTO
psna onmpaetcs Ha npoBeaeHue R\S ananmsa mo merony Xépcra. Pacuer mokazarens Xépcera 11 BpeMEHHOTO psijia
CpPEHEHEBHBIX CHATUI HATMYHOCTH N3 OaHKOMATOB BEINONHsUICS cpeacTBamu MicrosoftExcel. Beimonnennsie pacué-
THI [TOKA3aJIM OTIIMYHAE BPEMEHHOTO PsAa OT CIIy4aiHbIX OmykaaHuil. Vcmons3oBaHue mokaszateneid XEpcTa mo3BOIUT
KaueCTBEHHEE IIOCTPOUTH MOJICIIb IPOTHO3UPOBAHUS CPETHEJHEBHOIO CHATUS HAJTMUHOCTH.
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TIME SERIES ANALYSIS OF CASH WITHDRAWAL FROM ATMS
Tsyganov A.A.

National Research Nuclear University MEPhI, Russia, Moscow(115409, Moscow, Kashirskoesh. 31),
e-mail: a2tsy-kaf22@yandex.ru

Scoping of collection necessary for optimum performance of a network of ATMs during the particular period
relies on prediction of daily average removal of cash from the ATM. Research objective - determination of persistence
of a number of removals of cash. Prediction of removal of money via ATMs, has to consider that a number of daily
average removals of cash is a random time series. The mathematical model of prediction of a time series of daily average
removals depends on persistence or anti-persistence of an initial row. The model of determination of persistence of a
time series relies on carrying out R\S of the analysis on Hurst’s method. Calculation of Hurst exponent for a time
series of daily average removals of cash from 6arkomaroB was carried out by means of Microsoft Excel. The executed
calculations showed difference of a time series from random walks. Use of Hurst exponents will allow to construct
more qualitatively model of prediction of daily average removal of cash.

TEOPETUYECKHUE OCHOBBI MHTEJIJIEKTYAJIBHOM TUATHOCTUKHA
BUPTYAJIBHOI'O POBOTA

Yacrtuxos A.Il., Toryxos K.E., YpBaues I1.M.

I'OY BIIO «Ky6aHnckuil rocyaapcTBEHHbIH TeXHOIOTHUECKH yHUBEpcuTeT», KpacHonap, Poccus
(350072, r. KpacHomap, yin. MockoBckas, a. 2), e-mail: adm@kgtu.kuban.ru

[TpuBeneHsb! 00IIME CBEICHUS O XapaKTePHBIX 0COOCHHOCTSIX pa3pabOTKH KOMITBIOTEPHBIX CUMYJISITOPOB TEXHH-
yeckux cucteM. IIpeanpuHsTa momsITKa AeTaln3upOBaTh U CTPYKTYPUPOBATh JaHHBIE, 00PabOTKa KOTOPBIX OCYIIECT-
BIIICTCS CUMYJIITOPOM B BUPTyaslbHOH cpezie. CHOpMHPOBAHO TEOPETHUECKOE IPEACTABICHHUE LEIOCTHOH MOJey,
OIICBIBAIONICH BUPTYaNbHBIH 00BEKT yrpasnenus. [logpoOHo nccinenoBanbl IpoOIeMbl, BO3HUKAIONINE P IepeHoce
0o0BeKTa YIPaBICHUS 3 PealbHOW OKpY)Karolel cpesbl B BUPTyalbHOE NMPOCTPAHCTBO CHMYIISITOPA, U MPE/IOKEHBI
MyTH UX pemreHus. [Ipon3Benén aHamm3 CymecTBYIONIMX OOBEKTOB YIPABIEHHS W BBHIOOP MOIXOJSIIETO MPOTOTHIIA.
Teoperuueckas 6a3a, ONMCHIBAIOILAS IPOLIECCHI B POOOTOTEXHUKE, IPUMEHEHA ISl Oy YeHHs 3aBUCUMOCTEH!, He00X0-
JVMBIX JUISL ONpEeICHIs TapaMeTPOB BUPTYaIbHOTO 00BeKTa yrpaBiaeHus. [lomydeHHbIe 3aKOHOMEPHOCTH COTIIAco-
BaHBI C paHee MPEJICTABICHHON MOJIEIIbIO, OIMCHIBAIOIICH PUHIMIIBI JSUCTBHUS U OTPAHUYCHHUS Pa0OTHI BUPTYAJIBHBIX
00BEKTOB yNpaBieHus. JJOCTUTHyTa [ETOCTHOCT M HEMPOTHBOPEUUBOCTD BCEX ONMUCAHHBIX MOJCHCTEM U O110K0B. [To-
JIy4eH ITOJHOLCHHBII TeOpEeTHYEeCKUii 0a3uc, CIIOCOOHBIH cTaTh (GyHIAMEHTOM JUIsl (JOPMHUPOBAHUS HHTEIUICKTYaIbHON
CHCTEMBI JUArHOCTHKHU TTOBEICHUS BUPTYaTbHOTO POOOTA.

THEORETICAL BASIS OF THE INTELLECTUAL DIAGNOSTIC OF THE VIRTUAL ROBOT
Chastikov A.P., Totukhov K.E., Urvachev P.M.

Kuban State Technological University, Krasnodar, Russia, (350072, Krasnodar, Moskovskaya street, 2),
e-mail: adm@kgtu.kuban.ru

The common information about particular qualities of the development of computer simulators of technical
systems is presented. There is performed an attempt to itemize and to structure the data, which is being maintained
by the simulator in the virtual environment. There is formed the theoretical representation of holistic model, which
describes the virtual object of managing. The problems, emerging at transferring of the object of managing from real
environment to virtual space of simulator, are researched and the ways of solving them are suggested. The analysis
of the existing objects of managing and the selection of proper prototype are performed. The theoretical basis, which
describes processes of robotics, applied for obtaining of the dependencies, required for the determination of parameters
of the virtual object of managing. The obtained regularities are agreed with the previously presented model, describing
functions and restrictions of the action of virtual object of managing. The continuity and the consistency of all of the
described subsystems and blocks are achieved. There is obtained the theoretical basis, which is able to become the
fundament for the future intellectual system of the virtual robot’s actions diagnostics.

JEPEBO JIOTHYECKOTI' O BBIBOJIA MHTEJUIEKTYAJIbHOM CUCTEMBI
OYHKIHMOHUPOBAHMUS BUPTYAJIBHOI'O POBOTA

Yactuxos A.IL., Toryxos K.E., YpBauen I1.M.

T'OY BIIO «Ky06anckuii rocyaapcTBeHHbII TeXHOJIOIHYeCcKHid yHuBepcute», KpacHonap, Poccust
(350072, . KpacHonap, yi. MockoBckasi, 1. 2), e-mail: adm@kgtu.kuban.ru

Jlano 0o00oCHOBaHHE aKTyaJbHOCTH 33J1a4d MHTEJUICKTYaJIH3alud CO3aBaEMON CHCTEMbl KOMIIBIOTEPHOH CHUMY-
nsuu poborta. [IpeacTaBieHbl MOMyYeHHBIE B MPEABIYIINX PadOTaX MAaTeMaTHUYCCKUE 3aBUCUMOCTH, SBIISIOIINCCS
TEOPETHYECKUM ONMUCAHHEM BHPTYAJIbHOTO 00BEKTa YIpPABICHUs. YKa3aHO, KaKO€ 3HAYCHHE JaHHbIH TEOPETHUSCKHUN
0a3uc UMeeT IS CO3aBaeMON HHTEIUICKTYaIbHOM CHCTEMBI aHAIN3a (QYHKIMOHUPOBAHHS BUPTYaJIbHOTO podoTa. Pac-
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CMOTpEHBI aCIEKThI, BOSHUKAIOIINE P MEePeXo/ie K MIPAKTHIECKOMY HCCIIEI0BAaHNIO POOOTH3NPOBAHHBIX IPOIIECCOB.
Ormmcan BEIOpaHHBIN IS IpHMepa KT QyHKIIMOHUPOBaHUS poOoTa. OCOOEHHOCTH U ITapaMeTphl BEIOPAHHOTO IIHKJIA
TpaHC(HOPMHPOBAHBI B COCTOSHUE, IIPUTOIHOE ISl TIPEICTABICHUS JAHHBIX B KAUeCTBE MPOAYKIIMOHHOW MOZEIIH 3Ha-
HUH. [ToCTpOCHO NIepeBO JIOTMYECKOTO BBIBOJA, ONHCHIBAIOIIEE MIPOLECC MHTEIUIEKTYalbHOTO aHajIn3a BEIOPAHHOTO
LUKJIA BO BpeMeHH. PacumpoBansl Hanboree 3HaYMMbIE BEPIIMHBI 3TOTO JepeBa. BeIOOpOUHO OmmcaHbl KITFOYEBbIE
(daxTel 1 npaBmia 6a3bl 3HAHWI MHTEIUIEKTYAJIbHOH cucTeMbl. IlomydeHsl Bce HeoOXOqUMBbIe JTaHHbIE JUIS CO3aHUS
COOTBETCTBYIOIIEH HKCHEPTHOH CHCTEMBI MHTEIIEKTYaIbHOTO aHamM3a (DYHKIMOHHPOBAHUS BHPTYaIbHOTO poOOTA.
JlaHbI peKOMEHIaIMK K MPOrpaMMHOI peatn3aliy 00CykK1aeMoi SKCIEPTHON CHCTEMBI C MEXaHU3MOM IMPSIMOTO JIO-
THYECKOTO BBIBOJIA Ha SI3BIKE BBICOKOTO YPOBHSL.

INFERENCE TREE OF THE INTELLECTUAL SYSTEM OF THE VIRTUAL ROBOT’S
OPERATION

Chastikov A.P., Totukhov K.E., Urvachev P.M.

Kuban State Technological University, Krasnodar, Russia, (350072, Krasnodar, Moskovskaya street, 2),
e-mail: adm@kgtu.kuban.ru

There is explained why the task of intellectualization of the system, which is being created for computer simulation
of robot, is topical. The mathematical dependencies describing the theoretical base of the virtual object of managing
are presented. It is pointed, how this theoretic basis is significant for the intellectual system, which is being created for
analysis of the virtual robot’s operation. The aspects, emerging at switching to the practical researching of robotized
processes, are analyzed. The cycle of robot’s operation, which has been chosen as an example, is described. The features
and parameters of the selected cycle are transformed in the condition, available for the representation of that data as
production system. There was created the inference tree, which describes the process of intellectual analysis of the
chosen cycle in time. The most important positions of the tree are determined and described. The key facts and rules of
the expert system, which is being created, are described selectively. There is obtained all the necessary data for creation
of the proper expert system of analysis of the virtual robot’s operation. There are proposed recommendations for
program implementation of the discussed expert system with forward chaining on high-level programming language.

PASPABOTKA METOAUKHN OPTAHU3ALIMU PABOTbBI CUCTEM I'OPOJCKOT'O
TPAHCIIOPTA OBIIETO IMOJIB30BAHUSA, MEHAIOIIUX TUIT OBCJTYKUBAHUSA
B COOTBETCTBUM C UBMEHEHUEM CITPOCA HA TIEPEBO3KHU ITACCAKUPOB

YeboTapés A.B., 'opes A.D.

T'OY BIIO «Caunkt-IletepOyprekuii rocy1apCTBEHHBIN apXUTEKTYpHO-CTPOUTEIbHBIN YHUBEpCUTETY, Poccus,
Cankr-ITerepOypr (CII0, yn.2-as Kpacnoapmetickas, 4), e-mail:cheb_andrey@mail.ru

B naHHOiT cTaTbe 0TOOpAKEHBI MPE/IOKEHHUS O YITYUIISHUIO PabOThI CHCTEM FOPOJICKOTO [TACCAKUPCKOIO TPAHCTIOP-
Ta 0OIIIETO MOJTB30BAHMSI U TTOBBIIICHUIO KAYeCTBA TPAHCIIOPTHOTO 00CITY)KUBAHHS HACEIICHHS ITYTEM CO3/IaHuUsI KOMOMHHPO-
BAHHOM METOJMKU (DYHKIIHOHUPOBAHMS CHCTEM TPAHCIIOPTa OOLLIETO MOJIb30BaHKs. YCTaHOBJICHO, YTO HPU HU3KHX 3HA4Ye-
HUSIX T1ACCAKUPOIIOTOKA paboTa MOBUIKHOTO COCTaBa MO (PMKCHPOBAHHOMY MHTEpBAITY HellelIecoo0pasHa, TaK KaK Majible
3HAYEHHs BEJIMUMHBI [TACCAKUPOIIOTOKA TIOBJICKYT YMEHBIIICHHE YHCIIa 3a/1eHCTBOBAHHOIO MOBIKHOIO COCTABA M TEM Ca-
MBbIM YBEJIMYECHHE BPEMEHH HHTEpBaJIa JIBHKCHHUS, @ padOTa MOIBIYKHOTO COCTABA [0 TPEOOBAHUIO MOXKET HE TOJIBKO TTOBbI-
CHTb Ka4eCTBO OOCITYKHBaHHsI, HO U CHU3UTH OOLIHNIA TIpOOer MOABIKHOTO COCTaBa. B 0T/IHYHE OT CyIIECTBYONINX METOIUK
OpraHu3aluy paboThl TOPOJICKOTO OOIIECTBEHHOTO TPAHCIIOPTA, B pa3pabaTbiBAEMON METOMKE HA OCHOBE HCCIICIOBAHMUS
Y aHaJIM3a JIAHHBIX PACIPE/IC/ICHHUsI TACCAKMPOIIOTOKA 10 BPEMEHH CYTOK y4TEHA BOSMOKHOCTH CMEHBI PEXKHUMA PaboThI
CHCTEMBI TOPOJICKOTO OOIIECTBEHHOTO TPAHCIIOPTA B 3aBUCUMOCTH OT CYTOYHOTO KoJieOaHust 00beMa MaccakUpOoIoTOKa.

METHODS OF ORGANIZATION DEVELOPMENT SYSTEMS CITY PUBLIC TRANSPORT
IN THE CHANGE TYPE OF SERVICE ACCORDING TO THE CHANGE
IN DEMAND FOR PASSENGER

Chebotarev A.V., Gorev A.E.

Saint-Petersburg State University of Architecture and Civil Engineering
(2-nd Krasnoarmeiskaya St. 4, 190005 St. Petersburg, Russia)), e-mail: cheb_andrey@mail.ru

This article displays suggestions for improvement of urban passenger transport and the quality of transport
services through the creation of a combined method of functioning of systems of public transport. Found that at low
passenger operation of rolling stock on a fixed interval is impractical, since small values of passenger entail reducing
the number of the involved vehicles, and thus increasing the time interval of the movement, and the work of the rolling
stock on demand can not only improve the quality of service but also reduce the total mileage of vehicles. In contrast to
existing methods of organization of urban public transport in developing a methodology based on the study and analysis
of the distribution of passenger traffic by time of day, take into account the possibility to change the operation of the
system of public transport, depending on the daily fluctuations in the volume of passenger traffic.
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ONPEJEJEHUE TEOMETPHYECKHUX PASMEPOB KATYIIKHA 3AKUTAHUSA
C3AMKHYTOU MATHUTHOU CUCTEMOMU

Yennaunos B.U., l'onyouuk T.B., JIazapes /JI.b.

OI'BOY BIIO «MoCKOBCKHIA aBTOMOOMIIBHO-IOPOXKHBIN TOCYJaPCTBEHHBIN TEXHUYECKUIH YHUBEPCUTET
(MAIN)», Mockga, Poccust (125319, Mockga, Jlennnrpaackui npocrekt, 64), tvgolubchik@mail.ru

[MocnemHue ronpl HAOTOIACTCS MHTCHCUBHOE PA3BUTHE OPUTHMHAIBHBIX KOHCTPYKIIMI KaTYICK 3a)KHTaHUS IS
COBPEMEHHBIX aBTOMOOWIIBHBIX ABHTaTeneil. B 3HaunTenbHONW Mepe 3TO CBS3aHO CO CTPEMIICHHEM KOHCTPYKTOPOB
JIBC noctuub MaKCUMaJIbHOTO HAMOJHEHUs IIIMHAPOB nopiuHeBoro J[BC. OcHOBHBIM METOIOM pelleHus STOH 3a/1a-
YU SIBISICTCS YBEIWYCHUE KOJIMYECTBA BIYCKHBIX M COOTBETCTBEHHO BBIMYCKHBIX Ta30paCHpEeICIUTEIbHBIX KIAaHOB.
Koncrpykuus razopacrpenenurenbHOi roJoBKY HWIKHAPOB IPU 9TOM CYIHIECTBEHHO YCIIOKHSIETCS, U YCIOKHSIETCS
JOCTYI K 3aKUTaTeIbHON CBeue AJIS MOABOJA BHICOKOTO HAMPSHKEHUS M YCTAHOBOYHOTO MHCTpyMeHTa. [IpakTiuecku
Bce koHCTpyKkTOphl JIBC HacTanBaroT Ha 0TKa3e OT BHICOKOBOJIETHOT'O PAcIpeieeHUs] UCKP 110 LUIUHIPAM JABUraTess
1 YCTaHOBKE UCTOYHHKA BBICOKOTO HAIIPSKEHUS (KaTyLIKH) HEITOCPEACTBEHHO HA CBEYY, IPEIOCTABIISS AL 9TOU LeTH
TOJILKO LIMJIMHJIPUUECKUN KOJIOJEI] B KOPITyCce TOJIOBKM. MaKCUMabHBIN TUaMETp STOr0 KOJIOJIA OIpeesIsieTcsl pa3-
MEPOM YCTaHOBOYHOTO HHCTPYMEHTA (TOPLIEBOTO KII0Ya) ISl CBEYH C MUHUMAaJIbHO BOSMOKHBIM THAMETPOM BBEPTHOM
yacTd. B GONBIIMHCTBE W3BECTHBIX KOHCTPYKIUI THAMETp Kojojana cocrarisier 20—25 MM. DTOT AUaMETp U BBICOTA
TOJIOBKH LMJIMHAPOB MIPAKTHUCCKHU U OMPEACIIAIOT MUHIMAJIbHBIC Ta0apUTHBIE Pa3MEpPhl KaTyIIKH 3a)KUTaHHUS.

GEOMETRIC DIMENSIONS IGNITION COIL WITH CLOSED MAGNETIC SYSTEM
Cheplanov V.1., Golubchik T.V., Lazarev D.B.

“Moscow State Automobile and Road Technical University (MADI)”, Moscow, Russia
(Leningrad Prospect, Moscow, 64125319), tvgolubchik@mail.ru

Recent years have seen the rapid development of original designs ignition coils for the modern automobile engines.
This is largely due to the desire of designers to achieve maximum engine cylinder filling piston engine. The basic method
of solving this problem is to increase the amount of intake and exhaust gas distribution valves respectively. The design of
the gas distribution of the cylinder head with the much more complex and more difficult access to the incendiary spark for
the high voltage supply and installation tool. Almost all designers ICE insist on the rejection of a high-voltage distribution
sparks on the engine cylinders and installation of high voltage source (coil) directly on the candle, providing for this purpose
only a cylindrical well in the housing head. The maximum diameter of the well is determined by the size of the installation
tool wrench for the candle with the smallest possible diameter of the screw. Most of the well -known designs diameter of
20-25mm. The diameter and height of the cylinder head and practically define the minimum dimensions of the ignition coil.

JE®OPMAIIMOHHBIE XAPAKTEPUCTHUKHU IIJIEHOK CBMIIJ ITPU PACTS’)KEHUN
Yepabinues B.B., CenatoB ®.C., MakcumknH A.B., Ctenamkun A.A.

HauunonanbHbli uccnenoBarenbckuil Texnonorudeckuil yuusepeuter « MUCuCr», Mocksa, Jlenunckuii np-t, 4

Metonamu TepmonpeccoBaHus opoluka U npeccoanus resast CBMIID 6butn nosydeHsl IVIEHKU CO CPEIHEH Toul-
muHoH 150 MM, beimn n3yuens! Mmexanndeckue cBoiicTsa mieHok CBMIID npu pacTsbkeHnn u nccliejoBaHa CTPyKTypa
IUICHOK, TIOJTyYE€HHBIX Pa3HBIMHI METO/IAMH, B TOM YHCJIE OCJIE OPUEHTALMOHHON BBITSHKKHU, MeToioM MK-criekTpockonum.
HcripITanns Ha pacTshHKeHHE TTOKA3alId, YTO 3HaUYSHHUE Ipejiesnia mpodHocTy mieHok CBMIID, momydeHHBIX MeToIoM Tep-
MOIIPECCOBAHMsI OPOILIKA, OOJIbIIIEe 3HAYCHHMSI TIpeJiesia IPOYHOCTH MAaCCHBHBIX 00pa3loB Ha 57%. [lobaBnenne Keuona
B IIPOIIECCEe TEPMOIIPECCOBAHMS M ()OPMHUPOBAHHE Telsl BEIET K CHIDKSHHIO B3aUMOACHCTBHUS MEX/y MaKPOMOJIEKYTaMU
CBMIID, yBenuueHuo UX MOABMKHOCTH, YTO B COYETAHUH C OPHEHTALIIOHHOHN BBITSXKKON IPUBOJUT K YBEIUYEHHUIO Ipe-
JeJa IPOYHOCTH TIPH PAaCTSDKEHUN B 3 pasa. Mi3MeHeHHe B CTPYKType IUICHOK, CBI3aHHOE C OPUEHTAIIMOHHON BBITSKKOM,
KOCBEHHO IOJITBEPXKIAETCS YBEIMYEHHEM BBICOTBI MOJIOCHI KPUCTAUIMYHOCTH Ha 43% oTHOcuTensHo CBMIID muienku
6e3 opuenTnpoBanysl. OMHOBPEMEHHO C YBEIMICHUEM TIPEieNia POYHOCTH y OPHEHTHPOBAaHHBIX IIeHok CBMIID, mory-
YEHHBIX 13 Ielis, HAOMI0AAeTCsl CyIECTBEHHOE CHIDKEHNE 3HAUCHHsI OTHOCUTEIILHOTO Y/UIMHEHHS [P Pa3phIBe.

DEFORMATION CHARACTERISTICS OF UHMWPE FILMS IN TENSION TESTS
Cherdyntsev V.V,, Senatov FE.S., Maksimkin A.V., Stepashkin A.A.

National University of Science and Technology “MISIS”, 119049, Moscow, Leninsky prospect, 4

UHMWPE films with average thickness of 150 microns were obtained by methods of termopressing of powder and
molding of gel. Mechanical properties of UHMWPE films and the structure of the films obtained by various methods,
including orientational drawing, were studied by IR-spectroscopy. Tensile tests have shown that the value of the tensile
strength of UHMWPE films obtained by termopressing of powder is higher than the tensile strength of bulk samples on 57%.
Adding xylol and gel formation leads to a decrease in the interaction between UHMWPE macromolecules and an increase
in their mobility, and in combination with stretch orientation leads to an increase in tensile strength in 3 times. The change
in the structure of the films associated with the orientation stretching, indirectly confirmed by an increase in the height of
the crystallinity line on 43% relative to UHMWPE film without orientation. Simultaneously with the increase in the tensile
strength of UHMWPE oriented films obtained from the gel, there is a significant decrease in the value of elongation at break.
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CTPYKTYPA COAEPKAIINX HEPABHOOCHBIE HEOPTAHMYECKHWE BKJIIOYEHUS
IHOIMMEPHBIX KOMITO3ULITMOHHBIX MATEPHUAJIOB

Mengenesa E.B.!, Uepasinues B.B.?

1 Yupesxxnenue Poccuiickoit akagemun Hayk «/IHCTHTYT anekTpodusuky Ypaisckoro otaencHust PAHy, ExarepunOypr
2 dezieparnbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BATEIIbHOE YUPEKIICHUE BBICIIIETO IPOECCHOHATBHOTO 00pa30BaHust
«HarmonansHbIH riccenoBarebekiii TexHonornaecknii yarsepenter «MHCuCy», Mocksa,
e-mail:*vvch@misis.ru

B pabote npuBeeHBI pe3y/IBTaThl HCCIEI0BAHNS CTPYKTYPHI HAITOJTHEHHBIX HEPABHOOCHBIMU HEOPTaHUIECKIMH BKIIFO-
YeHUSIMH (KOPOTKHE BOJIOKHA, MHOTOCTEHHBIE YIVICPOHBIC HAHOTPYOKH, TPYOKH, IIIACTHHYATHIC BKITIOYECHNST) KOMIIO3UIIUOH-
HBIX MaTepuajioB HA OCHOBE CBEPXBBICOKOMOJIEKYJIIPHOTO IMOJIMATUIICHA, TTOJIYYESHHBIX TBEpAO(ha3HbIM Ie(OpMALOHHBIM
cunTe30M. [TokazaHo, YTo aare3us HAMONHKUTENS K IOJIMMEpY, a TAKKE OPHEHTALIHS HAMOJHUTENS B MATPULIE 3aBUCAT OT IIPH-
pozbl HaronHUTENs. [oKa3aHo, YTO KOMITO3UIIOHHBIE MaTepHalbl, apMUPOBAHHBIE IPAa(UTOM M YIIIEPOIHBIMH BOJIOKHAMH,
00ma1at0T MOBBIIEHHBIMHI (PU3UKO-MEXaHUUECKIMH, TPHOOTOTHYECKIMHI 1 TEIIO(DU3NUECKIME XapaKTepucTUKamMu. OTHIM
13 ITyTeH MOBBIIEHNST MEXaHNUECKUX XapaKTePHUCTHUK IOJIMMEPa SIBIISIETCSI €T0 IUCTIEPCHOE YIPOYHEHNE, OTHAKO HCIIONB30Ba-
HHE JIMCTICPCHBIX HAMIOJIHUTENECH He BCETIa MO3BOMISIET JOOMBATHCST HEOOXOMMMOTO COYETaHNUsI (PU3HKO-MEXaHNUECKHX, TPHOO-
JIOTUYECKUX M TeIUIO(GH3NIECKIX CBOMCTB IOJIyJaeMbIX KOMITO3HTOB. VICIONb30BaHue B KAUECTBE apMUPYIONIHX JIEMEHTOB
HEPABHOOCHBIX HANOJIHUTENEH SBIIAETCS NIEPCIICKTUBHBIM CIIOCOOOM YITYUIIICHHSI MEXaHMYECKUX XapaKTEPUCTHK TOJIMMEPOB.

STRUCTURE CONTAINING INORGANIC NONEQUIAXIAL INCLUSION
OF POLYMER COMPOSITES

Medvedeva E.V.!, Tcherdyntsev V.V.?

1 Institution of the Russian Academy of Sciences Institute of Electrophysics,
Ural Branch of the Russian Academy of Sciences, Moscow
2 National University of Science and Technology “MISIS”, Moscow, 119049, Russia

The paper presents the results of studies of the structure filled nonequiaxial inorganic inclusions (short grain, multi-walled
carbon nanotubes tube, plate switch), composite materials based on ultra high molecular weight polyethylene produced by solid-
phase synthesis of deformation. It is shown that the adhesion of the filler to the polymer as well as the orientation of the filler in
the matrix depends on the nature of the filler. It is shown that composite materials reinforced with graphite and carbon fibers have
improved physical and mechanical, tribological and thermal characteristics. One way to improve the mechanical properties of
the polymer is its dispersion strengthening, however, the use of particulate fillers is not always possible to achieve the necessary
combination of physical, mechanical, tribological and thermal properties of the resulting composites. Use as a reinforcing filler
elements nonequiaxial is a promising way to improve the mechanical properties of polymers.

MEXAHUYECKHE CBOMCTBA IIOPUCTHIX KOMIIO3UTOB
HA OCHOBE INOJINT UAPOKCUBYTHUPATA, HAITIOJTHEHHBIX THIPOKCHAITATUTOM

Yepasinues B.B., CenatoB ®.C., MakcumkuH A.B., Uykos JI.H.

HauunonanbHbli HccnenoBarensckuii TexHonorundeckuii yuusepeuter « MUCuCr», Mocksa, Jlennnckuii np-t, 4

MeTomoM MeXaHHIECKOTO CMEIICHHS 1 TePMOIIPECCOBAHMS TTOTyYEHBI TOPHCTHIE KOMITO3UIIHOHHBIE MaTepHabl Ha OC-
HoBe Gropasznaraemoro nonuruapokcudytupara (I11'B) n runpokenanarura (TAIT). YV nomydeHHBIX 00pasoB MaTepHaIOB HC-
CIIe/I0BaHbI MEXaHUIECKHE CBOMCTBA MPH PACTSHKEHNH 1 CxkaTHH. VccmejoBaHms OKa3ald, 9To SKCIePHMEHTATBHEIC 00pasIbl
nosmMepHbIx HaHokommo3uToB [TI'B/TAIT co crenenbio HamomHeHHs 10 35% Macc. NMEIOT BBICOKHIA TIPe/IesT POYHOCTH TIPH
pactspkernn — 6onee 30 MITa. [Tpu GombImx cTemneHsx HaMoTHEeHHs HaOoaeTes Oolee XPyIKoe pa3pyIIeHie Martepraa 1
CHIDKEHHE TIPOYHOCTH. [IpOYHOCTD MpH CKaTHM TaKKe CHIIBHO CHIDKASTCSI TIPH CTeneHr HaronmHenus Bbiie 40% mace. [ATL
Moyt yripyrocTH npu ckartuu pazpadoransoro kommosuta [1I'b/TAIT MeHbIIe MOIYIIst YIIPYTOCTH KOCTHON TKAHH, TIO9TOMY
9TO He OyZeT NPHUBOAUTH K BOSHUKHOBEHHIO MUKPOHAIPSDKEHHI Ha TPaHMIIE MaTepHaI-KOCTh. PeKoMeH TyeMoii cTerneHbo Ha-
nionHeHust Gnonerpanupyemoit Marpuis! [1I'b mucnepersv 6roakriBasM [AIT sistercst 20% 1o macce. [laHHast cTerieHb
HAITOJTHEHHSI He CHIDKAeT OMOAKTUBHOCTH M HE BEZIET K CHIDKSHHUIO IPOYHOCTH TOPHCTOTO KOMITO3HIIMOHHOTO MaTepHaJia.

MECHANICAL PROPERTIES OF POROUS COMPOSITES
BASED ON POLYHYDROXYBUTYRATE FILLED WITH HYDROXYAPATITE

Cherdyntsev V.V,, Senatov F.S., Maksimkin A.B., Chukov D.I.
National University of Science and Technology “MISIS”, 119049, Moscow, Leninsky prospect, 4

Porous composite materials based on biodegradable polyhydroxybutyrate (PHB) and hydroxyapatite (HAP)
were obtained by mechanical mixing and hot-pressing. Mechanical properties of materials were studied in tension and
compression tests. Studies have shown that polymer nanocomposites of experimental samples PHB / HAP with the
degree of filling up to 35% by weight have a high tensile strength - of more than 30 MPa. At high degrees of filling a
brittle fracture of the material and the strength reduction were observed. Compressive strength is also greatly reduced
in case of filling degree above 40% by weight of HAP. Compressive modulus of the composite PHB / HAP is smaller
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than modulus of bone, so it will not lead to growth of microstrain in bone-material border. Recommended degree of
filling of biodegradable matrix PHB with bioactive HAP is 20% by weight. This degree of filling does not decrease the
bioactivity and do not lead to a reduction in strength of the porous composite material.

3HAYEHUE U MECTO WHXKEHEPHOM 'PA®OUKU B CACTEME IIOJAIOTOBKH
COBPEMEHHOT' O BAKAJIABPA ITIO ABTOTPAHCIIOPTHBIM HAITPABJIEHUAM

Yepemusnix H.H., Tumodeena JLI.

T'OY BIIO «VYpaibckuii rocyapCTBeHHBIH JICCOTEXHMUYCCKUI YHUBEpCUTET MuHOOpHayku POy,
ExarepunOypr, Poccus (620100, r. ExarepunOypr, Cubupckwuii Tpakt, 37), e-mail: ugltungmh@yandex.ru

I'padrueckast rpaMOTHOCTH — OJJHAa U3 OCHOBHBIX COCTABIISIIOIINX B MPO(ECCHOHATBHON XapaKTepUCTHKE OyIry-
IIEr0 TEXHUYECKOTO CIEIHAINCTA, T.K. KAYeCTBEHHOE MHKEHEPHOEe 00pa3oBaHKE — 3aJI0T YCHEIIHOro pa3Butus Poc-
cuu. J{yis OBBIICHNS 3aUHTEPECOBAHHOCTH CTYJICHTOB B N3Y4YEHUU HHKEHEPHO-TPAQHISCKUX JUCIMIUINH (10 HALLIUM
JaHHBIM, B IIIKOJIE a0MTYPUEHTHI HAIIET0 YHUBEPCHTETA depueHne ni3ydamu B 15-17% ciydaeB) HEOOXOANMO CHCTe-
MaTHYeCKH HJUTIOCTPUPOBATh OCHOBHBIC MOHSTHS, rpaduueckue 3a1aun (1axe B [UKIE HAYEPTaTeIbHON TeOMETPHHN)
NIpUMEpaMH U3 TEXHHKH, IPOU3BOACTBEHHBIX M TEXHOJIOTHUYECKUX CHUTYalUH, H3ydeHUE U 3HAKOMCTBO C KOTOPBIMHU
y cTyaenTa Oyner B Ommwkaiimmx cemectpax. [loarotoBky k peanuzamuun @PI'OCos 3 nokonenus u 3akoHa o6 obpa-
3oBanuu (BBeneH ¢ 01.09.2013 r.) kadenpa HauepTaTEIHLHOI TECOMETPHH M MAIIMHOCTPOUTEIIEHOTO YCPUCHUS HavYaa
3apanee. B craTbe cliesaH ynop Ha paHHIOK OPO(GOPHEHTALMIO U YYeT MK IMCIUIUIMHAPHBIX CBSI3Ci NPH OATOTOBKE
CTY/ICHTOB — 0aKajaBpoB MO aBTOTPAHCIIOPTHBIM HAIPABICHHSM [0 [MKJIaM HayepTaTelIbHOW TeOMETPHH, MaIIHHO-
CTPOUTENIBHOTO YEPUCHHs, MALIMHHOM (KOMITbIOTEpHOI) rpaduku. IIpruBeeH 0ObeMHBIl CIIUCOK paboT aBTOPOB M3
VIJITY, npenonasateneil HHKCHEPHON IpaMKy BEAYIIMX TEXHUYECKUX By30B Poccum, a Taxke paboThl mpemnopa-
BaTeJiel BBIMYCKAIOINX Kadeap aBTOTPAHCIIOPTHBIX HANpaBieHui. [lokazaHa 3anHTEpEeCOBAHHOCTE B IPaUIECKUX
3HAHMAX BbITycKaromux kadeap «CepBUC 1 TEXHUUECKast IKCIUTyaTallls TPAHCIIOPTHBIX M TEXHOJIOTHYECKUX MAILIMH»
U «ABTOMOOWIBHBIH TpaHCHOPT». [IpuBeeHbl IPHUMEpB! HCIOIB30BaHUS KOHKPETHBIX 3HAHUH B TPAHCHOPTHOMU JIO-
THCTHKE, B MPAKTHKE WLUTIOCTPAIMKM MaTeMaTH4eCKuX U (QU3MYecKuX Mojeseil u3 Oyaylmux JUCHUIUIMH paccMaTph-
BaGMOI'0 HaIpaBlICHUs. 3/1€Ch OTPaKEH W OINBIT IIEPBOTO aBTOpa IPU MOATOTOBKE 5 MarucTpoB aBTOTPAHCIOPTHOTO
HaIpaBJICHUSL.

THE VALUE AND PLACE OF THE ENGINEERING GRAPHICS IN THE SYSTEM
OF TRAINING MODERN BACHELOR OF MOTOR TRANSPORT DIRECTIONS

Cheremnykh N.N., Timofeeva L.G.

GOU VPO Ural state forest technical University Ministry of education and science of the Russian Federation”,
Ekaterinburg, Russia (620100, Ekaterinburg, Sibirsky tract, 37), e-mail: ugltungmh@yandex.ru

Graphic literacy is one of the main components in the professional characteristics of future technical specialist, as
high-quality engineering is the key to successful development of Russia. To engage students in the study of engineering
and graphic disciplines (according to our data in the school entrants our University studied drawing at 15-17% of cases)
should be systematically illustrate basic concepts, graphics tasks (even in the cycle of descriptive geometry) examples
of equipment, production and technological situations, the study of and familiarity with which the student Boo children
in the next semester. The preparation of the implementation FGOS 3 generation and education Laws (introduced with
01.09.2013) Department of descriptive geometry and engineering drawing in advance. The article focuses on early
vocational guidance and accounting interdisciplinary links in preparing students - tank-lavrov on road directions on the
cycles of descriptive geometry, engineering drawing, machine (computer) graphics. Is a voluminous list of the works
of authors from USFEU, the teacher of the users engineering graphics of the leading technical Universities in Russia
and works of teachers with issues departments of motor transport directions. Shown interest in graphic knowledge you-
admitting the departments of «Service and technical exploitation of transport and technological machines and Auto
mobile transporty. Examples of specific knowledge in logistics, in practice illustration of mathematical and physical
models of future disciplines considered on-Board. Here also reflects the experience of the first author at the time of
preparation of 5 masters of the transport directions.

OIIBIT MPO®ECCUOHAJIBHON HAITPABJIEHHOCTH WHKEHEPHO-TPAGUYECKHUX
JUCHUIIVIMH B BBICIHEM JIECOTEXHUYECKOM OBPA3OBAHUU

Yepemusnix H.H., ApepneBa O.10.

'OV BIIO «VYpanbckuii rocynapcTBEHHbIH JIECOTEXHUUECKUN yHUBepcuTeT MunoOpHayku POy,
ExarepunOypr, Poccus (620100, ExarepunOypr, Cubupckuii Tpak, 37),e-mail: ugltungmh@yandex.ru

B BhICIIEM JIECOTEXHUUYECKOM 00pPa30BaHUM AKTYaJIbHBIM SBISACTCS UCIOIb30BAaHUE MHHOBALMOHHBIX TEXHOJO-
ruil 00yueHus, UCHOIb3YIOIHMX KOMIIETEHTHOCTHBIH MOAXOJ M O0ECIeYUBAIONIMX KAayeCTBEHHYIO IOATOTOBKY CIe-
1ManucToB. Kpome craHAapTHBIX (KIIFOUEBBIX) MPO(ECCHOHAIbHBIX KOMIIETCHIINH B HACTOAIEE BPEMs B FeOMETPO-
rpadMIecKoil MOArOTOBKE HA3bIBAIOT KOHKYPEHTOCIIOCOOHOCTh M aJalTHPYEMOCTb Ha PBIHKE MHIKEHEPHOIO TPYHa,
KOMMYHHUKATHBHOCTh M COLMAIbHY0 HHTEPAKTUBHOCTh. B CTaThe NenaeTcs ynop Ha y4eT B3auMOCBS3H H3y4aeMOTO
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MaTepuasia ¢ IPYrMMH MPEAMETHBIMU 00JacTsMH, Ha PaHHIOW MPO(ECCHOHATBHYIO HAIPABICHHOCTh MarepHania c
YYETOM MEXANCIHMIUIMHAPHBIX CBs3eld. O000ImEeHne onpiTa Kacaercs 5—7 JeTHel peTpocnekTuBbl. OTMedaeTcs, 4To
nocienuue 10-12 ner 8 BY3e yuarcs cryneHTsl, Tonbko B 15-17 % ciaydasx usydaBiiue a3pl uepueHHs B Likoie. B
95 % CTymeHTHI, B T.4. C COKPAIIICHHBIM CPOKOM OOyUCHHS, HE pabOTalN Ha MPOU3BOACTBE M HE 3HAKOMBI C TEXHHKOM
1 TEXHOJOTUSIMH OyAyIel cBoeil criennaabHOCTH, UM TPYAHO aJaNTUPOBATHCA K 3a/a9aM HHKEHEPHO-TPapUIeCKuX
JqucruIuinH. Ha kakmol JIeKnny, Ha KaXKJI0M HPaKTHYECKOM 3aHSATHH OCHOBHBIC TIOHSATHS U TEOMETPHIECKHE 00pa3bl
JIOJDKHBI COTIPOBOXKIATHCS IPUMEPAMH M3 TEXHHKH, TEXHOJIOTHYECKHX IJIAHMPOBOK OTPACIICH JICCONPOMBIIIIICHHOTO
KOMIIJIEKCa.

THE EXPERIENCE OF THE PROFESSIONAL ORIENTATION OF ENGINEERING
AND GRAPHIC DISCIPLINES IN HIGHER FORESTRY TECHNICAL EDUCATION

Cheremnykh N.N., Arefeva O.U.

SEI HPE Ural state forest engenering University Ministry of education and science of the Russian Federationy,
Ekaterinburg, Russia (620100, Ekaterinburg, Sibirsky truck 37),e-mail: ugltungmh@yandex.ru

In higher forestry technical education, as well as in General, the higher professional, topical is the use of innovative
educational technologies, use of the competence-based approach and to ensure quality training of specialists. Besides
the standard (key) professional competencies currently in geometric graphics preparation called the competitiveness
and adaptability of the market of engineering work, communication and social interaction. The article emphasizes
on the account of the relationship of the studied material with other subject areas in the curriculum, i.e. in early
professional orientation of the material from the interdisciplinary relations. The generalization of the experience for 5-7
year-old retrospective, it is Noted that the last 10—12 years in high School students, only 15-17 % of the cases studied
the basics of drawing in school. In 95% of students, including the shortened study period, did not work in production
and are not familiar with the equipment and technologies of the future of my speciality. For this reason, it is difficult to
adapt to the tasks of engineering and graphic disciplines. For each lecture, at every practical lesson of the basic concepts
and geometric images must be accompanied by examples of equipment, technological layouts branches of the timber
industry.

CHM)XEHMUE ITOTEPH DJIEKTPOOHEPI'MH, BOSHUKAIOIIUX
ITPU PE3KOITEPEMEHHOU HAT'PY3KE, C IOMOIIBIO ITPOJOJIBHOU KOMIIEHCALIUU

Yepenanos B.B., bacmanos B.I'., bakmaesa H.C., O:xeros A.H., Kanununa E.A.

DenepanpHOE TOCyTapcTBEHHOE OIOMKETHOE 00pa30BaTeIbHOE YUPEKICHNE BHICIIETO TPO(eCCHOHATEHOTO
oOpazoBaHus «BsATcKuil rocynapcTBeHHbIH yHUBEpCUTET», I. Kupos, Poccus
(610000, Kupos, yi. MockoBckas, 36),
e-mail: kaf eps@vyatsu.ru

JlaHHas cTaThs MOCBSAILCHA UCCICIOBAHUIO BIUSHUS PE3KOIIEPEMEHHON Harpy3KH Ha MapaMeTphbl KauecTBa HJIeK-
TposHepru. [Ipu paboTe 3MEKTPONPHEMHHKOB € «HCKAKAIOMIEH» Harpy3Kol BO3HHKAIOT aKTHBHBIC ITOTEPH B CETH.
CyIecTByeT HECKOIBKO CIOCOO0B CHUKEHHSI BO3HUKAIOLIMX TOTeph. B naHHOM cTaThe paccMOTpeH crocob CHIKEHUS
MOTeph ¢ MOMOIIBI0 KoMmIieHcannu. [Ipn peskonepeMeHHON Harpy3ke HEOOXOANMO IPUMEHSTH TPOJIOJIBHYIO KOMITCH-
canuro. Ha 6a3e momydeHHBIX JaHHBIX ObITa HaMMCaHa MPOrPaMMa, MO3BOJIIOMIAS ONPEAENATh MapaMeTpsl Koaeba-
HUS HAIPSDKEHUS U PACCUUTHIBATH YMEHBIIEHHE OTEPh IEKTPOIHEPIUU OT IPUMEHEHUS NIPOLOIbHOM KOMIIEH ALY,
IIporpamMma Mo3BOMISAET OMPEETUTE TApaMeTPhI KOJIeOAHHs HAMPSHKSHUS B PACIETHON TOUKE B HECKOIBKHX PEKUMAaX.
IlepBblii pesxuM — Ha OCHOBE IIPOBEJCHHBIX U3MEPEHUII U pacueTHOH Mozien. BTopoii pexxuM — NOAKIIIOUCHHUE OTHOTO
WM HECKOJIBKHX JOIOIHUTEIBHBIX NIEKTPOIPUEMHUKOB C «HCKAXKaIOLIe» Harpy3Kkoi. TpeTuil peskuM — IIpu UCIIOJIb-
30BaHUM YCTPOMCTB MTPOIOJILHON KOMIIEHCALINH.

REDUCING LOSSES RESULTING FROM VARIABLE LOAD USING SERIES
COMPENSATION

Cherepanov V.V,, Basmanov V. G., Bakshaeva N.S., Ojegov A.N., Kalinina E.A.

Federal State budget institution of higher education “Vyatka State University”, Kirov, Russia
(610000, Kirov, Moskovskaya Street, 36), e-mail: kaf eps@vyatsu.ru

This article is devoted to research of influence of rapidly alternating load of parameters of quality of the electric
power. During the operation of electroreceivers with “distorting” loading there are active losses in a network. There
are some ways of decrease in arising losses. In this article the way of decrease in losses by means of compensation is
considered. At rapidly alternating loading necessary to apply longitudinal compensation. On the basis of the obtained
data the program, allowing to determine parameters of fluctuation of tension and to count reduction of losses of the
electric power from application of longitudinal compensation was written. The program allows to determine parameters
of fluctuation of tension in a settlement point in several modes. The first mode — on the basis of the carried-out
measurements and settlement model. The second mode — connection of one or several additional elektropri-emnik with
“distorting” loading. The third mode — when using devices of longitudinal compensation.
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UCCJEJOBATEJBLCKUI CUMYJIATOP HEUPOHHBIX CETEM, OB30P ET'O
NPUJIOKEHUHU 1 BO3SMOKHOCTHU MPUMEHEHMUS V151 CO3JAHUA CUCTEMbI
JUATHOCTHUKU 3ABOJIEBAHUU CEPAEYHO-COCYAUCTOU CUCTEMBI

Yepenanos ®.M.

[Tepmckuii rocynapcTBEHHBIN TYMaHUTApHO-TIefarorndeckuii yuusepcuret, [lepmp, Poccust
(614990, r. ITepms, yin. Cubupckas, 24), e-mail: fe-c@yandex.ru

OxapaKkTepH30BaHO COBPEMEHHOE COCTOSHIE B 00IACTH pa3padOTKM MPOTPaMMHBIX HHCTPYMEHTOB, IIPEIHA3HA-
YEHHBIX JUI FeHepaliy, ONTUMH3AIMH, 00yueHNs, TECTUPOBAHUS M IPUMEHEHUs HEHPOHHBIX ceTell. Brimonnena nx
KIIaccH(UKAIMA U yKa3aHbI HEIOCTAaTKU. B kauecTBe anbTepHATHBHI pearaeTcs mporpamma «Helpocnmymsitop-4»,
obrajaromasi psiioM MPUHIUITHAIBHO HOBBIX KaueCTB: BO3MOXKHOCTBIO (DYHKIIMOHAJIBHOW NPenoOpaOdOoTKN BXOJHBIX
CHUTHAJIOB, HOBBIM HEHPOCETEBBIM aJITOPHTMOM OLICHKH CTETIEHM BIHSHHS BXOIOB Ha Pe3ylbTaT HEHpPOMOAEIHpOBa-
HHSI, BOBMOYKHOCTBIO TIOCTPOCHUSI JIPY)KECTBEHHOTO MOJIb30BaTENbCKOro HHTep(deiica. Brimoianen 0030p npumMeHeHus
HOBOTO IIPOTPAMMHOTO MHCTPYMEHTA JUISl PENIeHHs 3a/ad MOMAEPKKH MPHHATHS PEelIeHNH W Paclio3HaBaHHA 00pa-
30B B NIPOMBIIUIEHHOCTH, SKOHOMHUKE M OM3HECE, MOIUTOIIOTHH U COLMOJIOTUH, KPUMHHAIUCTHKE, CIIOPTE, KOJIOTHU
1 BHEProcOepeXeHNH, MeJarorHKe 1 IICHXOJIOTHH, B ICTOpHUeCKol Hayke. ONMCAaH OMBIT MPUMEHEHHS U 00CYKICHBI
BO3MO)KHOCTH ITPUMEHEHHsI HOBOTO MHCTPYMEHTAPHS JUIsl CO3/IaHUsI CHCTEMBI JIMarHOCTHKHU 3a00JI€BaHUH cepaevHo-
COCYJIUCTOM CUCTEMBI.

NEURAL NETWORK SIMULATOR, REVIEW OF ITS APPLICATION FOR THE
ESTABLISHMENT OF DIAGNOSIS OF CARDIOVASCULAR DISEASES

Cherepanov F.M.

Perm state humanitarian pedagogical university, Perm, Russia (614990, Perm, Sibirskaya St., 24),
e-mail: fe-c@yandex.ru

The current state in the development of software tools, intended for the generation, optimization, training, testing,
and application of neural networks. Performed their classification and are drawbacks. An alternative program ‘“Neuro-
simulator-4”, which has a number of innovative qualities: ability to functional preprocessing of input signals, a new
neural network algorithm for assessing the impact of inputs on the result of neural network modeling, the ability to
build a friendly user interface. The review of the application of a new software tool for solving the problems of decision
support and recognition in the industry, the economy and business, political science, sociology, criminology, sport, the
environment and energy conservation, education and psychology, the science of history. The experience of the application
and discussed the possibility of using new tools to create a system of diagnosis of diseases of the cardiovascular system.

BETOH HA OCHOBE HU3KOIMPOYHBIX KAPEOHATHBIX ITOPOJ
Yepenos B./l., Kopmrynosa H.II.

®I'BOY BIIO «IToBOMmKCKHMil FOCYIapCTBEHHBII TEXHOTOIHYECK il YHIBepcUTeTY, Momkap-Ona, Poccus
(424000, r. Momkap-Osa, . Jlenuna, . 3), e-mail: cherepov861@rambler.ru

VYCTaHOBIIEHBI 3aKOHOMEPHOCTH (POPMHUPOBAHUSL OCHOBHBIX TEXHHKO-IKCILTYaTAllMOHHBIX XapaKTePUCTHK OeTo-
Ha, U3rOTaBIMBAEMOT0 Ha OCHOBE KapOOHATHEIX IIOPOJI, MOAU(DUIINPOBAHHBIX Pa3IMIHBIMI XUMIUECKUMU 100aBKaMu:
cyneprutactudukaropom Glenium®51, runpodobuo-mactuduuupytomeit nodaskoit CJ1O. Tlpu BBeaeHnn 100aBKU
CJ1O BapbupoBasioch conepkanue medHs B mpenenax ot 0,9 no 0,7 ky0.M. BBeeHre onTUMAaIbHOTO ConepKanust (hu-
3uko-xummdeckoro moaudukaropa CIO 0,03% oT Macchl IleMEHTa B COCTaBbl BUOPUPOBAHHOTO OETOHA C cofeprKa-
HHUEM IleMeHTa - 350 Kr/M3 T03BOJISIeT MOTYyYUTh IPOYHOCTE Ipu cxkatun 35 MIla u mapky mo Mopo3zocroiikoctu F150.
OnrtuManbsHbIM KonndecTBoM Moaudukaropa CIIO asst cocTaBoB 6eToHA ¢ coaepkanueM HeMenTa 350 kr/m3 siBisiercst
0,03% ot maccel nemeHTa. BersiBieHo, uto cocraBsl ¢ cynepruiactidukaropom Glenium®S51 1m03BOJIAIOT MONYYHTH
OeToHsI ¢ mpouHocThiO 35 MIla mo 6e3BubpannonHoit TexHonorun. [1pu conepxanun medns 0,3-0,4 ky6.Mm Ha 1 Ky6.M
OeToHa BBeJeHNE KapOOHATHOTO HAINOJIHUTEIIS IO3BOJISIET SKOHOMHTH PacXof IeMeHTa. [IpoBeneHHbIe McclieIoBaHUs
TI03BOJIMIIN ONTUMU3UPOBATH COCTABBI OETOHOB C TOHMKEHHBIM COZIEPKaHUEM ILEOHS.

BASED CARBONATE ROCKS CONCRETE INVESTIGATION
Cherepov V.D., Korshunova N.P.

Volga state university of Technology, Yoshkar-Ola, Russia (424000, Yoshkar-Ola, square Lenin, 3)
e-mail: cherepovv861@rambler.ru

We have investigated the laws of the formation of the basic technical and operational characteristics of the cjncrete,
manufactured by scree of carbonate rocks, modified with various chemical additives: superplasticizer Glenium® 51,
hydrophobic plasticizer SDO. When adding the additive SDO we have varied content of scree (range 0,9 to 0,7 m3). The
injection of optimal physical and chemical additive SDO (0.03% by weight of cement) in vibrated concrete with the amount
of cement - 350 kg/m3 provides the strength of concrete 35 MPa and frost resistance F150. Optimal content of modifier SDO
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for compositions of concrete with the amount of cement 350 kg/m3 is 0.03% by weight of cement was found. We have found
that compounds with superplasticizer Glenium® 51 can obtain concrete with a strength of concrete 35 MPa for vibration-free
technology. The injection of carbonate rocks let us save cement consumption when the content of scree is 0,3-0,4 m3for 1 m3
of concrete. The investigation allowes to optimize concrete content with reduced amount of scree.

METO/IMKA SKOHOMMYECKOW OIIEHKN HEUTPAJIN3ATOPA
OTPABOTABIINX I'A30B JIN3EJIEU

Yepuenosn /I.A., Biosuna E.C.
OI'BOY BIIO «Tam00BCKHI TOCYIapCTBEHHBIH TEXHUUYECKUI YHUBEPCUTETY

B crarbe mpoBenEH aHANM3 CYLICCTBYOIICH METOAMKH OIPENeICHHS BBIILIAT 3a 3arps3HCHUE OKpYKaromien
cpeasl 0TpabOTaBIIMMU r'a3aMH aBTOMOOHMJIBHOTO TPAHCIIOPTA M CEIbCKOXO3SIMCTBEHHONW TEXHHUKU. AHAJIN3 MOKa3all,
YTO PAcy€T MO 3TOH METOMKE JOCTATOYHO CIOKEH M TPYJOEMOK, TaK KaK TPeOyeTcs ONpeessTh roI0BbIe BEIOPOCH
KaXJJ0ro0 TOKCHYHOTO KOMITOHEHTa. [103ToMy aBTOpaMu IpeJuiaraeTcst BECTH pacuéT IIIaThl 3a 3arpsa3HeHHue armocde-
PBI TI0 YIEITBHOMY MOKa3aTeF0 M3PACXOI0BAHHOTO TPAHCIOPTHBIM CPEJCTBOM TOILTHBA. Ha OCHOBaHMM ycOBepIICH-
CTBOBAHHON METOAMKH HPEITIOKEH Pacd€T roJ0BOr0 SKOHOMUUYECKOTo 3(QeKTa U 1eneco00pasHOCTH MPUMEHEHUS
HeHlTpamu3aropa OTpadOTAaBIINX Ta30B AM3EIBHBIX IBUraTeNel, OCHOBAHHBIN Ha K0d((HUIHMEeHTax >(PPEKTUBHOCTH
Helfrpanusaropa. [IpoBeeHa npakTHyeckas peanusanns METOAUKH JUIsl OTIPE/ieNIeHHs] SKOHOMHYECKoro 3(ddexra u 1ie-
7ec000pa3HOCTH YCTaHOBKH KOMOMHHPOBAHHOTO YCTPOICTBA CHUKEHHSI TOKCHYHOCTH OTPAOOTABILIHX Ta30B AN3eICH.

TECHNIQUE OF AN ECONOMIC ESTIMATION OF NEUTRALIZER
OF THE FULFILLED GASES OF DIESEL ENGINES

Chernetsov D.A., Vdovina E.S.

FGBOU VPO TSTU

In article the analysis of an existing technique of definition of payments for environmental contamination by the
fulfilled gases of motor transport and agricultural machinery is carried out. The analysis has shown that calculation by
this technique it is difficult enough and is labour-consuming, as it is required to define annual emissions of each toxic
component. Therefore authors offer to conduct calculation of a payment for atmosphere pollution on a specific indicator
of the fuel spent by a vehicle. On the basis of an advanced technique calculation of annual economic benefit and
expediency of application of neutralizer of the fulfilled gases of the diesel engines, based on neutralizer effectiveness
ratio is offered. Practical realisation of a technique for definition of economic benefit and expediency of installation of
the combined device of decrease in toxicity of the fulfilled gases of diesel engines is spent.

ABTOKOPPEJAIINOHHOE TECTUPOBAHUE IU®POBbIX KOMBUHALIMOHHBIX CXEM
Yepuos A.B.!, Cepreesa E.A.’

1 ®T'BOY BIIO «PocToBckuil rocynapcTBeHHbIH CTPOUTENbHbIN YHUBEpCUTET», PocToB-Ha-JloHy, Poccus
(344022, PocroB-Ha-/lony, yin. Corpanucruueckas, 162),e-mail: a.v.chernov@pmvt.ru
2 ®T'BOY BIIO «PocToBckuiil rocynapCcTBEHHbIH YHUBEPCUTET IyTel coodienus», Pocros-Ha-J{ony, Poccust
(344038, PocroB-Ha-/lony, m1. um. PocroBckoro CrpenkoBoro nonka Hapognoro Ononuenus, 2)

B crarbe npeioxkeH MeTo]| ONPEAeNICHNsT HeHCIIPABHOCTEH THIA «ITOCTOSIHHBIN 0» M «IocTOsIHHAS 1» B -
POBBIX KOMOMHAIMOHHBIX cXeMax. [1ogpoOHO paccMOTpeH MOAXo] K TECTHPOBAHUIO IU(POBBIX KOMOMHAIIMOHHBIX
CXeM, OCHOBAHHBII Ha BBIYMCIIEHHU TECTOBOTO «CHHIAPOMay JUIsl JIOTHYECKNX (QyHKIHH. O003HaUSHBI IPEUMYIIECTBa
1 HEJIOCTATKH TOJXO0/a, CBSI3aHHOTO C CUHPOMHBIM TeCTUpOBaHUEM. IIprBeieHbI HEOOXOANMbIE MATEMAaTHUECKHE BhI-
paKeHHs TECTOBOI'O CHHJAPOMA, a TAaKKe PEKypCHBHAs IPOIEAypa ero BeIUMCICHU. PaccMoTpeHo mpeoOpa3oBaHue
VYonura ¢ marpuneid Aramapa Ui CIIeKTpajabHOTO NpeacTaBiaeHus OyneBbix GyHkuuii. [lokaszan npumep pacuera mpe-
oOpa3oBaHus Youmla ¢ MaTpulel Axamapa Juist KOHKpeTHOU OyieBoi (GyHKIMM. YKa3aHa CBsI3b MEXK/y paccMarpuBae-
MBIM CIIEKTPaJIbHBIM MPE0OPa30BaHNEM M TECTOBBIM CHHAPOMOM. IIprBeieHo BBIpaskeHHE pacueTa TECTOBOTO CHHPO-
Ma 110 ceKkTpansHoMy kodddunmenty. [lokazan npuMep, IO3BOJISIONIMN BBISIBUTH HEIOCTATKH TECTOBOTO CHHPOMA.
Pazpabortan MeTox COCTAaBICHUS TECTOBBIX BEKTOPOB, UCIIOIB3YIOIINI CBOHCTBA aBTOKOPPEILMOHHON QyHKIMH Oy-
JeBol (QyHKIMH. B aBTOKOpPEISAIMOHHOM TECTUPOBAHMH JJOKa3aHO YTBEPIKACHUE, IPUMEHNMOE JUISl TeCTHPOBAHHMS
paccMaTpuBaeMoro Kjiacca HeMCIPaBHOCTEH B LIM(POBBIX KOMOMHAIIMOHHBIX CXEMax.

AUTOCORRELATIONTESTINGOFDIGITALCOBMBINATIONALCIRCUITS
Chernov A.V.}, Sergeeva E.A.?
1 Rostov State Building University, Rostov-on-Don, Russia, (344022, Rostov-on-Don, street Sotsialisticheskaja, 162),
e-mail: a.v.chernov@pmvt.ru
2 Rostov State Transport University, Rostov-on-Don, Russia,
(344038, Rostov-on-Don, square n.a.RostovskogoStrelkovogo polka Narodnogo Opolchenija, 2)
This paper proposes a method for determining the fault type “constant 0” and “constant 1” in digital combinational

circuits. The approach to the testing of digital combinational circuits based on the calculation of the test syndrome for logic
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functions is detailed. Advantages and disadvantages of the approach associated with syndrome testing are marked. The
necessary mathematical expressions test syndrome, as well as a recursive procedure of its calculation are considered. A
Walsh transform with Hadamard matrix for the spectral representation of Boolean functions is determined. An example of
calculation of Walsh transform with Hadamard matrix for a particular Boolean functionhas been done. The relation between
the spectral transformation and test syndrome is detailed. An expression for the calculation of the test syndrome spectral
coefficients is given. An example that allows the test to identify deficiencies syndromehas been done. A method of making
the test vectors, using the properties of the autocorrelation function of a Boolean function is developed. In the autocorrelation
test is proven the statement, applicable to test the class of faults in digital combinational circuits.

MATEMATHYECKOE 1 THOOPMAIIMOHHOE OBECITIEYHEHUE
JJIS1 YITPABJIEHUSA PECYPCAMMU ITPU KAJIEHJIAPHOM IIVIAHUPOBAHUN
MMPOU3BOACTBEHHbBIX TPOLNECCOB

Yepubies E.C., PuzBanon JI.A.

@OI'BOY BIIO «Y dpuMckHii rocynapcTBEHHBIN aBHAIIMOHHBIN TEXHHYECKUI YHUBEpCUTET, Y ha, Poccnst
(450000, Pecryomuka bamkoprocran, Ya, yi. K. Mapkca, 12), e-mail: chernyshevevgenij@rambler.ru, ridmi@mail.ru

ABTOMaTH3MPOBAHHOE KaJIEHJAPHOE IUITAHUPOBAHKE B IPOM3BOJICTBE B IIEJISIX MOBBIIEHHS Y)(EKTHBHOCTH JISSITeIb-
HOCTY TIPEANPHATHS HCTIOIB3YEeTCs B IMOCIIEHEE BPeMs JOCTATOTHO YacTO, OJHAKO HEKOTOPHIE BOMPOCHI BHYTPHIIEXOBOTO
IUIAaHUPOBAHUS OCTAIOTCS HEPEILICHHBIMU. B HacTos1Iel cTaThbe pacCMOTpeHa 3a1ada KaJICHApHOTO INITAaHUPOBAHUS TIPO-
M3BOJICTBEHHBIX NPOIECCOB Ha MpHMepe (pOPMHUPOBAHMS TIIAHA M3TOTOBJICHNUS JeTalel MPOU3BOJCTBEHHOTO yJacTKa B
YCJIOBUSIX OTPAaHUYEHHOCTH PECYPCOB U CXKATBIX CPOKOB BBITIOJTHEHNSI ITaHa. B cTathe paccMoTpeHa npeamMeTHast 001acTb
TIOCTaBICHHON 33/1a4H, BBISIBIICHEI e 0cOOeHHOCTH. Ha 0CHOBE pacCMOTPEHHOTO B CTaThe MPUMeEpa MPOM3BEIeHA TTOTO-
TOBKA TEOPETHYECKOH OCHOBBI JUIsl pa3pabOTKH MPOrpaMMHOT0 00€CIIeUeHH s, PEIIAOIIEro MOCTaBICHHYO 3a/1ady: - JUIs
OIHCAHNS TIPEIMETHOH o0nacTy pa3paboTaHa CTPYKTypa JaHHBIX; - 711 XpaHeHus nH(opMarwn pazpaboTana nadopma-
IIMOHHAsI MOJIeNb 0a3bl IAaHHBIX; - pa3paboTaHa MaTeMaTHIeCcKasi MOJIeIIb 33/1a4H; - TIPEIOKEH MHOTOATeHTHBIH MOIX0
JUISL PEIICHUSI TTOCTABICHHON 3a/Jaul; - BBIJEICHBI HEOOXOMMMBIE TSl PEICHNUSI TOCTABISHHON 3ajaull KIIACCHI areHTOB;
- JUTSL K)KJIOTO KJIacca areHToB pa3paboTaH aJrOPUTM €ro MOBECHHS, YUUTBIBAIOIIHNH CIIeIN(HKY PeIMETHOH 00IacTy.

MATHEMATICAL AND INFORMATION SUPPORT FOR RESOURCE MANAGEMENT
IN SCHEDULING PRODUCTION PROCESSES

Chernyshev E.S., Rizvanov D.A.

Ufa State Aviation Technical University, Ufa, Russia (450000, The Republic of Bashkortostan, Ufa, street
K.Marksa, 12), e-mail: chernyshevevgenij@rambler.ru, ridmi@mail.ru

Automated scheduling in production to improve effectiveness of the company is used recently enough often,
nevertheless some questions of planning remain unresolved. In this article we deal the problem of scheduling production
processes using the example of the plan the manufacture of parts manufacturing site with the limited time and resources.
The subject area of the task and its features are considered in this paper. On the basis discussed in the article example
a theoretical base for software development is constructed: - data structure is designed to describe subject domain; - an
information database model is developed to store information; - a mathematical model of the problem is developed; - a
multi-agent approach to solve the problem is suggested; - the necessary classes of agents are allocated for the problem
solving; - the behavioral model of agents is developed, it takes into account the specifics of the subject area.

MOJEJIb CUCTEMBI HOAAEPKKHW NPUHATHSA PEINEHUSA BBIBOPA CTPATEI'MA
YIPABJIEHUS J1OJII'OM MYHUITUITAJIBHOT'O OBPA3OBAHMUSA

Yepusbimesa T.1O.

Kemeposckuii punuan @I'BOY BIIO «MockoBCKUi rocynapCTBEHHbIH YHUBEPCUTET SKOHOMUKH, CTATUCTUKH

n uHpopmaruku», Kemeporo, Poccus (650024, KemepoBckas 06macts, . Kemepoo, yi. Kocmudeckas, 1. 6a)

IOprunckuit TexHonornueckuit UHCTUTYT (Punman) GIBOY BITO «HaumoHanbHbli uccaenoBarenbekuii ToMckuit

MOJIMTEXHUYECKNH yHuBepcute», FOpra, Poccus (652055, Kemeposckast oonacts, . FOpra, yii. Jlenunrpasckas, 26),
e-mail: tatch@list.ru

B crarbe uccnenoBaHsl OCHOBHBIE (DyHKIMK cucTeM moiepxku npunstus petennit (CIIIIP) B cdepe ynpasnenus
rocyapcTBeHHbIMH (uHaHcamu. ITpoBesieHo 00001IIeHHe CyIECTBYIONNX TEOPETUYECKUX TOAXONO0B K JI0JITOBOMY YIPaB-
JIEHHIO ¥ TIPEJUIOKEHO MOJIEIMPOBAHKE OIEHKH TEKYILEro 1 (JopMUpOBaHMs OylyIlero Joira MyHHUIMnanuTera. Memomns-
30BaHHBII MepapXUUYECKUii CUHTE3 Ha OCHOBE aHAIN3a UEPAPXHil TOKA3bIBAET, YTO CLIEHAPUH (HOPMUPOBAHUS CTPYKTYPBI
JI0JIra MOYKHO KOPPEKTUPOBATH H LieJIEHANPABIEHHO JIONONHATh U U3MeHATh. [Ipe/utoxkeHna cTpyKTypa B3auMOJEHCTBHS pas-
PpaboTaHHBIX MOJIEIIEH], YTO MO3BOIISIET PEIATh PA3IMYHBIE 3a1a49H1 IPUHATHS PEIICHUI OLIEHKHU 1 BEIOOpa cTpaTerny hopMu-
POBAHUS JI0JIra MYHULUITAJIBHOTO 00pa3oBaHus. Pa3paboTaHHbIe POrpaMMHbIE MOIYIIH MOYKHO NMPUMEHSTh JUISL PELLICHUS
Y3KHX 3a/1a4: ()OPMUPOBAHUS IKCTIEPTHBIX CYXKIEHUH 0 KPUTEPHAX U 1IEJISAX JI0ITOBOH TTOIUTUKH, MHAMUKE U TeHACHIHAX
Pa3BUTHS CTPYKTYPBI 0JITa CyObEeKTa, PaclpeneisaTh pecypehl (3aTparbl) Ha MpHUBIeCYeHHe KOMOMHaIMK 3aiivoB. Ha mpu-
Mepe MyHHUIMIAIBLHOTo oOpasoBanus «HOpruHCKuii TOpoackoi OKpyr» BbIOpaHa MOJIEIb MPOMBIIIIEHHOTO HANPaBICHU]
Pa3BUTHS TOPOJIA, @, CIIE0BATEIEHO, 000CHOBaHA HEOOXOIMMOCTD IPHUBJICYEHHS] HHBECTULIMOHHBIX KPEUTOB.
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MODEL OF DECISION SUPPORT DEBT MANAGEMENT STRATEGY SELECTION
OF THE MUNICIPALITY

Chernysheva T.Y.

Kemerovo branch of Moscow State University of economics, statistics and informatics, Kemerovo, Russia
(650024, Kemerovo, Kosmicheskaya st., 6a)
Yurga Technological Institute (branch) of Tomsk Polytechnic University, Yurga, Russia
(652055, Kemerovo region, Yurga, Leningradskaya st., 26), e-mail: tatch@list.ru

In this paper the main features of decision support systems (dss) in the management of public finances. The
generalization of the existing theoretical approaches to debt management and evaluation of the current proposed modeling
and shaping the future of the debt of the municipality. Used hierarchical synthesis based on the analytic hierarchy shows
that the scenario of the formation of the debt can be adjusted and consistently add and modify. The structure of the
interaction of the developed models that can solve various problems making the evaluation and selection strategy for
the formation of duty of the municipality. The developed software modules can be used to solve the narrow objectives:
formation of expert judgments about the criteria and objectives of the debt policy, the dynamics and trends of the debt
subject to allocate resources (costs) to attract a combination of loans. On the example of the municipality “Yurga city
district” model is selected industrial areas of the city, and, therefore, the necessity of attracting investment loans.

MATEMATUYECKOE OITUCAHUE 35KCIHIEPUMEHTAJIBHBIX JAHHBIX KOHTPOJIA
TEXHUYECKOI'O COCTOsIHUSI TOKOMOTUBOB

YerBepros B.A., Bouapos B.M., Mumun A.HW., I'ateaok O.B., Cupsk ILA.

OAO «HayuHo-uccreIoBaTeNIbCKuid HHCTUTYT TEXHOIOT MU, KOHTPOJIS M IUArHOCTUKH KEJIC3HOIIOPOXKHOTO TPAHCIIOPTA
(OAO «<HUUTKy), 644005, r. Omck, yi1. M30bImeBa, 3, kopir. 2.

Jlis co3naHust aBTOMAaTU3UPOBAHHBIX MH()OPMAIIMOHHBIX CUCTEM HEOOXOMMMO CHOpMHUPOBATH MH(OPMAIMOHHbIE
MIOTOKH, pa3paboTaTh METOAVKH M aJITOPUTMBI 00paboTKH 3Toi nH(popManuu. B HacTosmiee BpeMs peanns3aiyy dTHX
3a/1a4 CroCOOCTBYET IMPOKasi HOMEHKJIATYpa pa3padOTaHHBIX M BHEAPEHHBIX CPEACTB KOHTPOJIS M MArHOCTHPOBAHUS
OCHOBHBIX y3JIOB JIOKOMOTHBA, ()OPMUPYIOIIMX CTATUCTHYECKHE 0a3bl IKCIEPUMEHTAIBHBIX JaHHBIX. OIHAKO BOMIPOC
Ppa3paboTKK U BHEAPEHHUS METOHMK U IIPOrPAMMHBIX IIPOLYKTOB JUIsi 00pabOTKM 3THX JAHHBIX [0 CHX [IOp OCTACTCS OYEHb
aKTyaJbHBIM. B pesysbsrare paboTsl OblIa HCCIeI0BaHa CTaTHCTHYeCKast HH(opMalus 6aHKa JaHHBIX, C(h)OPMHUPOBAHHOTO
C MCIIOJIb30BAHUEM aIlIIaPaTHO-IIPOrPAMMHOT0 KoMILIeKca «bopT», 1 IpeuiokeHa MEeTOIMKa arllpOKCUMALIMHU IKCIICPH-
MEHTAJIBHBIX JIAHHBIX H3MEHEHUSI TOKa TATOBOTO reHeparopa An3eib-reHepaTOpHOH YCTaHOBKH MaHEBPOBBIX TEILIOBO30B
TOM2 Bo BpemeHH. B pesyibsrare NpoBepKu TAHHOH METOAMKH HA OTJCIBHBIX PEAH3ALUAX H3MEHEHHUS TOKa TSArOBOTO
reHeparopa BO BpeMeHH OblIa IT0oTydeHa KpHBast, KOTOpasi MOXKET OBbITh HCIIOIb30BaHa IIPH JIMAarHOCTHPOBAHNM.

MATHEMATICAL FORMULATION EXPERIMENTAL DATA
OF LOCOMOTIVE TREND MONITORING

Chetvergov V.A., Bocharov V.M., Mishin A.IL., Gatelyuk O.V., Siryak P.A.

Public Joint Stock Company «Scientific-Research Institute of technology, monitoring and diagnosis,
644005, Omsk, ul. Izbysheva, 3, Bldg. 2

For creating of automated information system is necessary to generate the flow of information, to develop techniques
and algorithms for processing this information. Currently, the realization of these objectives contributes to the wide range
of developed and implemented by means of monitoring and diagnosing the main locomotive units that form the statistical
basis of the experimental data. However, the issue of development and implementation of methods and software products
for the treatment of the data is still very actual. As a result of work statistical data bank of hardware and software complex
«Bort» was researched, proposed a methodology for approximating the experimental data variation of the current of the
traction alternator deiesel-generator plant of shunting locomotives TEM2 in time. As a result of this verification procedure
on individual implementations traction alternator current change time curve was obtained which can be used for diagnosing.

TEOKPUOJIOTMYECKHUI MOHUTOPUHI HU3KO- U CPETHEHAIIOPHBIX TPYHTOBBIX
IVIOTHH B KPUOJIUTO30HE B CBA3U C UBMEHEHUEM KJIMMATA

Y:xan P.B.

I'maBHBI Hay4YHBIH COTPYAHUK, A.T.H., MHCTHTYT Mep3noToBenenus uM IL.1. MenbHukoBa CHOUPCKOTO OTACICHUS
Poccuiickoii akagemun Hayk, 677010, SIkyTck, yin. Mep3nortHasi, 36, Poccusi; zhang@mpi.ysn.ru

[lorennenue kmmMara Ha 3emiie BO BTOPOH MOJIOBUHE MPOILIOTO CTOIETHS MPOJOIKAETCS M B HACTOSILLMI eprol. B 3Toit
CBSI3M TOBBIMIAETCS PHCK TIPHPOIONIONIB30BAHNS, OCOOCHHO HA TEPPHUTOPUH PACIPOCTPAHEHUS MHOTOJIETHEMEP3IIBIX MOPOTI,
KOTOpBIE 3aHUMatOT Gonee 65 % Poccru. Ha sToM doHe B 0c000M MONOKEHNN OKA3aIMCh THAPOTEXHUUECKNE COOPY>KEHUS,
PacIoNIoKEeHHbIE B 9THX perrioHax. OHY HCIIBITHIBAIOT HE TOJBKO OOMICKINMATHIECKHH, HO M TEXHOTEHHBI TPECCHHT, 00-
YCIOBIEHHBIH JIOMOTHUTEILHBIMU BOTHO-TEITIOBBIMH HAarpy3KaMH OT BOJOXPAHMIIHII. JIaHO MOHATHE TE€OKPHOIOTHIECKOTO
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MOHUTOPUHTA TUAPOY3JI0B B KPUOJIUTO30HE U 000CHOBAHO €10 TPOBEACHHUE B CBA3U C UIBMCHEHUEM KJIUMara. HpMBez[eHa METO-
JIMKa, COCTaB U OpraHu3alysl reOKpPUOIOTMICCKOI0 MOHUTOPUHIA Ha CPEAHE- 1 HU3KOHAIIOPHBIX I'MAPOY3/1aX, YHUThIBAOIINEC
CHeLIHd)HKy KpaﬁHero CeBepa U CJIOXKHBIC NTHXKEHEPHO-TCOJIOIMYCCKUE, TUAPOTr€OJIOrMYCCKUE U MEP3JIOTHBIC YCIIOBHS.

GEOCRYOLOGICAL MONITORING OF LOW- AND MEDIUM-HEAD EMBANKMENT
DAMS ON PERMAFROST IN VIEW OF CLIMATIC CHANGE

Zhang R.V.
Melnikov Permafrost Institute SB RAS, Merzlotnaya St. 36, Yakutsk, Russia; zhang@mpi.ysn.ru

Global climate warming which began in the second half of the twentieth century is continuing. Itisassociated
withincreasedrisksfornature management, especially in permafrost areas comprising over 65% of Russia. Of special
concern are hydroengineering structures located on permafrost. They are subject not only to climatic, but also to
technogenic pressure caused by additional hydrothermal loads from water reservoirs. This article presents the concept
of geocryological monitoring of hydroengineering structures and substantiates its necessity in view of climatic change.
It also presents the methods, scope and implementation of geocryological monitoring at medium- and low-head
engineering structures, considering the specific nature of Far Northern areas, as well as the complicated geotechnical,
hydrogeological and permafrost conditions.

T'YMAHUTAPU3AIIUAS OBPA3OBAHUS 1 CUCTEMOAEATEJABHOCTHBIN MOIXO/
Yupxos B.A., Anugpees B.B., Tapacosa H.II.

Hwxeropoackuii rocynapcTBeHHbIH TexHuueckuil yausepcutet um. P.E. Anexceesa,
Hwxunit Hosropon, Poccus (r. H. Hosropon, yn. Mununa, 1. 24)

B pabote paccMarpuBaroTcsi mpoOIeMbl CYIIECTBYIOMIETO TEXHMYECKOTO 00pa3oBaHus M 00CYKIAIOTCS €ro oc-
HOBHBIE HEJIOCTATKH, & IMEHHO OOJIBIIIOE KOJIMYECTBO PA3JINYHBIX IPEIMETOB, M0 KAKIOMY N3 KOTOPBIX COOOIIaeTC s
3HAYUTEIILHOE KOJINYECTBO MH(OPMALIMHU, KOTOPYIO 00yYaroluecs B JIy4IIeM CJIy4ae MOTYT TOJIBKO 3allOMHUTH. [Ipn
9TOM 3HAHUS, KOTOPbIE B MIPUHLUIIE HE TPAHCIUPYIOTCS, Y 00yYaromIUXCsl TOJHOCTBIO OTCYTCTBYIOT. [Ipemaratorcs
TIOJIXO/IbI K YCTPAHEHHIO CYIIECTBYIOIIMX HEIOCTATKOB B HANPABICHUM MHTEIUICKTyanu3auu oopazoBanus. [Ipu sTom
Ha IIEPBOM JTalle B paMKax CyIIECTBYIOMINX yYEOHBIX IIPEIMETOB IIPEIOaBaTe M HEOOX0ANMO IEMOHCTPHPOBATh 1
TPAHCIMPOBATh KYJBTYPHbIE HOPMbI MBICIMTEIBHON AESATENBHOCTH Kak 00pa3libl UX HCIOIb30BaHusA. B pabore npu-
BOJMTCS NIPUMEP HCIOJIB30BAHMS MPEAIaracMoro oaxosa B IpakTHKe oOydeHNs, Ha IIPIMepe COJEepKaTeNIbHOTO 3a
CYET pacCyKIeHUs, CIOco0 MOTyUYeHHs YWIeHa YTeUKH YpaBHEHHs IepeHoca B cdepuyeckoii reomeTpun. B yueOHnkax
nogo0Hast mpolLeypa HUKOTAa He IPOBOAUTCS, B JTyUIleM CiIydae JeslaeTcst popMaIbHBIH MaTeMaTHIeCKHi (He conep-
JKATEeJIbHBII) BBIBOJ WICHA YTEYKU yPABHEHHUS MEpEeHoca.

HUMANITARIZATION OF EDUCATION AND SYSTEMACTIVITY APPROACH
Chirkov V.A., Andreev V.V,, Tarasova N.P.
Nizhny Novgorod State Universiry n.a. R.E. Alekseev, Nizhny Novgorod, Russia, (Nizhny Novgorod, street Minina, 24)

The paper deals with problems of the existing technical education and discusses its major disadvantages, and,
namely, a large number of different academic subjects,each of which reported a significant amount of information
that students, at best, can only remember. While the knowledge that, in principle, do not noncommunicating, students
are completely absent. Approaches to address existing deficiencies in the direction of intellectualization education.
At the first stage within existing subjects and teachers need to demonstrate and transmit cultural norms of intellectual
activity as examples of their use. In this paper, an example of using the proposed approach in the practice of learning
meaningful example by reasoning, a method for producing a member of leakage of the transport equation in spherical
geometry. In textbooks this procedure never performed in the best case is a formal mathematical (not meaningful ) lead
member of leakage of the transport equation.

JA3EPHO-IUIASMEHHOE PAOMHUPOBAHUE MOBEPXHOCTH CTAJIBHBIX U3AEJIUI

Yupkos A.M.!, Kopsikun JI.B.!, [Taaos M.JI.2, Yepasinues B.B.2,
Kanomkun C.JI.2, Crenamkun A.A.?

1 ®I'BOY BIIO «Bsatl'¥», Kupos, Poccus, e-mail: techlaser@mail.ru
2 HUTY «MUCuC», Poccus (119991, Mocksa, JlenuHckuii ipocriekT, 4), e-mail: mkpavlovd@gmail.com

l_[pI/IBelleHbI CBE€ACHHSA O BO3SMOXHOCTH NMPUMEHECHUS JIa3€PHO—TIJIa3MEHHOI'O pa(bl/lHI/lpOBaHI/lﬂ MOBEPXHOCTHU
CTAJIbHBIX U3EIHH ISl N3MEHEHUSI CBOMCTB, CTPYKTYPBI M XUMHUYECKOTO COCTaBa B TOHKOM IIOBEPXHOCTHOM CJIO€.
[IpencraBnena nHdopmanus 00 OCHOBHBIX MPEHMYIIECTBAX AaHHOTO MeToaa 00paboTku. OCHOBHOI 3anaueil siB-
JSUTOCH M3YyYEeHUE M3MEHEHHSI MEXaHUYECKUX CBOMCTB pab0oYnX MOBEPXHOCTEH, B YACTHOCTH TBEPIOCTH, U XUMH-
gyeckoro cocraa ctainu. Ocoboe BHUMaHKE yeJIEHO BOIIPOCY YIAJICHHUs U3 MOBEPXHOCTHBIX CJIOEB MeTajlia Cephl,
(docdopa u yriuepoa mpu azepHO-IIa3MEHHOM 00paboTKe ¢ pacIiaBIeHHeM MOBEPXHOCTH. Bl IpoBeieH ana-
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JIU3 U3MEHEHUH B CTPYKTYpe M XMMHUUYECKOM COCTaBE INOBEPXHOCTHBIX CJIOEB Ha MpUMEpE J1a3epHO—TIIa3MEHHOMH
00paboTKN KOJIEHYATOTO Baja KOMIIPECCOpa JOMAIIHETO XONOoAWIbHUKA U3 cramu Al2. IIpoBeneHo cpaBHeHHE
JaHHBIX, MOJYYEHHBIX MOCIE N3MEPEHUSI MUKPOTBEPAOCTH PaQUHUPOBAHHOTO MIOBEPXHOCTHOIO CIIOSI, C TUTEPa-
TYPHBIMU JJaHHBIMH.

LASER-PLASMA STEEL PRODUCTS SURFACE REFINING

Chirkov A.M.!, Koryakin D.V.!, Pavlov M.D.?, Cherdyntsev V.V.2,
Kaloshkin S.D.%, Stepashkin A.A.2

1 Federal Government-financed Educational Institution of Higher Professional Education «Vyatka State
University», Kirov, Russia, e-mail: techlaser@mail.ru
2 National University of Science and Technology “MISIS” (119049, Moscow, Leninskiyprospekt 4),
e-mail: mkpavlovd@gmail.com

The information about the possibility of use the laser-plasma surface refining of steel products to change the
properties, structure and chemical composition in a thin surface layer was provide. The information about the main
advantages of this method of treatment was presented. The main objective was to study the changes in the mechanical
properties of the working surfaces, in particular hardness, and in chemical composition of the steel. Particular attention
was paid to removal sulfur, phosphorus and carbon from surface layers of metal during the laser-plasma treatment with
the melting. The analysis of changes in the structure and chemical composition of the surface layers was made as an
example of laser-plasma treatment of the crankshaft of the domestic refrigeration compressor made of steel A12. The
data obtained after the measurement of the microhardness of the surface layer was compared with the literature data.

AJIT'OPUTMbBI 1 TIPOI'PAMMHOE OBECHHEYEHUE JUISI UMUTALIMOHHOI'O
MOAEJINPOBAHUSA CETEBBIX CUCTEM HA OCHOBE (MIN,+) ®UJIBTPAIINIU

Yyoeiixo C.B.

@OI'BOY BIIO «PocToBckuii rocy1apCcTBEHHbIH YHUBEPCUTET Iy Tel cooOienus», Poctos-Ha-/lony, Poccus
(344038, PoctoB-na-/lony, 1. uMm. PoctoBckoro CrpenkoBoro nosika Hapomaoro Omnomuenws, 2),
e-mail: greyc@mail.ru

Crarbsl IOCBSIIIIEHa HOBOMY IOJXOAY K pa3pa0doTke MMUTAIIMOHHBIX MOJIENIeH ceTeBhIX cucteM ¢ IP-Tpaduxom.
OCHOBHOEC BHMMaHHE Y/CJICHO METOAAM OLICHKU IIPOU3BOAUTEIILHOCTH U KayecTBY oOciyxkuBaHus B IP-ceTsix u Oa-
3UPYIOLIMXCSA Ha HUX PAcCHPENENICHHBIX CETeBbIX cucTeMax. ONMCaHbl NMPUHIMIBI aPXUTEKTYP MHTETPHPOBAHHOTO,
IntServ u muddepentmposannoro, DiffServ ynpasienns kadecTBOM 00CITy)KHBaHUSI B KOMITBIOTEPHEIX ceTsix. [Ipen-
CcTaBJIeH criocob pacuera XapaKTepUCTHK CHCTEMbI ¢ TapaHTUPOBAHHBIM 00CITYKMBAHUEM B apXUTEKType ycuyr IntServ.
PaccmoTpeH noaxon K pa3paboTke MaTeMaTHIeCKUX MOJIEIeH CeTeBBIX CHCTEM C rapaHTHPOBAHHBIM 00CITy)KHBaHUEM
Ha OcHOBe (min,+) anreOpamueckux cTpykTyp. IlpencraBinensr metonsl «network calculusy, sBrstommecs pa3BuTu-
eM anredpandeckoro MojaxoAa K ONMCAHUIO CHCTEM OOCITY)KMBAHMS IJIsl OLGHKH MX HPOU3BOIUTEIIBHOCTH. JlaHbl Xa-
PaKTEpPUCTHKU anreOpandeckoil CTPYKTYpbl AMOM[A, SIBJISIOIICHCS a/JeKBAaTHBIM MPEACTaBICHHEM Mogjeneil (min,t)
¢unbTpanun cereBoro Tpaduka. [IpeacrapieHa UMHATALOHHAS MOJIENTb CETEBOM CHUCTeMBbI ¢ (min,t) GuiIbTpanuei.
Oryicanbl onepaTopbl M KOHCTPYKIMH 53bIKa (QYHKLIHOHAIBHOTO TPOrPAMMHUPOBAHHUS IJIs Peau3alii IPEATI0KCHHOM
HMMUTAIMOHHOI Moyien. BhInonHeHa nporpaMMHast peanus3aiys ypaBHeHHUs CeTeBOro OajgaHca Ha (yHKIMOHAIBHOM
SI3BIKE TIPOTPAMMHUPOBAHHSI.

ALGORITHMS AND SOFTWARE FOR NETWORK SYSTEMS SIMULATION
BASED ON (MIN,+) FILTERING

Chubeyko S.V.

Rostov State Transport University, Rostov-on-Don, Russia,
(344038, Rostov-on-Don, square n.a. Rostovskogo Strelkovogo polka Narodnogo Opolchenija, 2), e-mail: greyc@mail.ru

The article is devoted to the development of a new approach of simulation models of network systems with IP-
traffic. Emphasis is placed on methods for assessing the performance and quality of service in IP- based networks, and
they distributed network systems. The principles of integrated architectures, IntServ and differential , DiffServ QoS
in computer networks is done . A method for calculating the characteristics of the system with a guaranteed service
architecture services IntServ is provided. An approach to the development of mathematical models of network systems
with guaranteed service on the basis of (min, +) algebraic structures is proposed. Methods of «network calculusy,
the development of an algebraic approach to the description of service systems to estimate their performance are
presented. The characteristics of the algebraic structure dioid is adequate representation of the model (min, +) filtering
of network traffic is done. A simulation model of the network system (min, +) filtering is presented. Operators and
programming construction on functional programming language for the implementation of the proposed simulation
model are described. A software implementation of the network balance equation on functional programming language
is implemented.
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IMPOI'PAMMHO-KOH®UT'YPUPYEMBIE CETH: OPENFLOW U BUPTYAJIbHBIE
CETEBBIE IIEPEKPBITUSA

Yyrpees J.A., llkpeden A.E., llleBean A.E., Biacos [.B., [pynunun B.A., Kaupkanos A.b.,
Capos O.J1., Tutos B.b., Xopyxuukos C.J., Comc JI.H.

DenepalibHOE TOCYAaPCTBEHHOE OIOIKETHOE 00Pa30BATENILHOE YUPEKIEHUE BBICLIETO NIPO(PECCHOHATIBHOIO
obpazoBanus «CaHkr-IleTepOyprekuii HAIMOHATBHBINA MCCIIEI0BATEIBCKUI YHUBEPCUTET HH(POPMAIIMOHHBIX
TexHorui, Mmexanuku 1 ontukmw» (HIY UTMO), Cankr-IlerepOypr, Poccus
(197101, . Canxr-ITerepOypr, KpoHBepkckwuii mpocriekT, . 49), xse@vuztc.ru

AHaNM3UPYIOTCs TeHASHIUH Pa3BUTHs porpaMMHO-KoHbuUrypupyemsix cereii ([IKC). CpaBHHBAIOTCSI TOCTOMH-
CTBa U HEOCTATKN HanboJiee MOy ISIPHBIX OAX00B: Ha 6a3e mpoTokona OpenFlow u ¢ ucmons3oBaHreM BUPTYallb-
HBIX CETEBBIX MEepeKpbIThii. OTMeuaeTcst He0OXOMMOCTb Pa3/ielIeHUs CeTEBBIX CEPBUCOB U (Gpu3HuecKol HHPpaCTPyK-
Typsl. PaccMmarpuBaroTcst cymecTBylomue Texanueckue pemenns ¢ npumenennem [IKC. Cpenyn HUX apXUTEKTypHBIE
u ammaparsele npexnouteHus JuniperNetworks, mmargopma Bupryanuszamun VSP komnannn NuageNetworks, wH-
terpupoBanHoe pemienne VMwareNSX u WindowsNetworkVirtualization ot Microsoft. OTmedaeTcs TeHICHIUS
BHezpenus [IKC Ha Gase cymiecTyromieiit HHQpacTpyKTypbl, 6€3 3aMeHbI CETEBOr0 000PYJOBAHUS U ¢ COXPAHEHHEM
CYIIECTBYIONIUX CepBUCOB. [Ipu 3TOM OCHOBHBIE (JyHKITHN CHCTEM PEaH3yIOTCS B BUPTYANbHBIX MIPOTPAMMHBIX KOM-
MyTaTopax, HE[OCPEICTBEHHO IO/ yNpaBJICHUEM TUIIEPBU30POB. JlenaeTcs BBIBOL O TOM, YTO B HACTOSIIEE BpeMs
nportokon OpenFlow HaXomuT mpakTHdeckoe NMPUMEHEHHE JINIIb B Ka9€CTBE MPOTOKOJIA YIPABICHNS BUPTYaTbHBIMA
KOMMYTaTOpaMH, a HauboJiee MOIyIISIPHBIMH SIBJISIIOTCS PEILICHUsI Ha 6a3e BUPTYaIbHBIX CETEBBIX MEPEKPBITHIA.

SOFTWARE DEFINED NETWORKS: OPENFLOW AND VIRTUAL NETWORK OVERLAYS

Chugreev D.A., Shkrebets A.E., Shevel A.E., Vlasov D.V., Grudinin V.A., Kairkanov A.B.,
Sadov O.L., Titov V.B., Khoruzhnikov S.E., Soms L.N.

National Research University of Information Technologies, Mechanics and Optics, Saint-Petersburg, Russia
(197101, Saint-Petersburg, Kronverkskiy pr., 49), xse@vuztc.ru

A briefdescription of the main trends in the development of Software-defined networks (SDN) is given. We compare
the advantages and disadvantages of the most popular approaches: end-to-end OpenFlow and virtual network overlays.
We are describing existing SDN solutions. Among them, architectural and hardware preferences of Juniper Networks, the
Virtualized Services Platform (VSP) from Nuage Networks, an integrated VMware/Nicira solution NSX and Windows
Network Virtualization from Microsoft. Most of them tend to implement SDN on the existing infrastructure without having
to replace network equipment, maintaining existing services. Main functions of the systems are implemented in software
virtual switches that are directly managed by the hypervisor. It is concluded that at the present time OpenFlow has practical
application only as a control protocol for virtual switches and most solutions are based on the virtual network overlays.

KOMIIO3UIIMOHHBIE MATEPHAJIBI JJIS1 JUTUMA-HOHHOI'O AKKYMYJISITOPA
Yynunos E.A.!, Tkauyk C.A.%, BaxBaJios B.I.2, Kokopun A.H.!, lllumko B.C.!

1 OO0 «ITsareiii mpoekt», KpacHosipck (660049, r. Kpachosipek, yii. MapkoBckoro, 57) five_project@mail.ru
2 ©I'BOY BIIO Cubupckuii rocyapcTBEHHbIH TexHOIOrnueckuil ynusepeuret, Kpacuospcek, Poccust
(660049, . Kpacnosipck, ip. Mupa, 82) five project@mail.ru

[IpoBeneH aHaNMU3 3MEKTPOXUMUYECKUX HCIHBITAHUN MAaKeTOB JIMTUH-MOHHOIO aKKyMYJIATOpa C MCIOJIb30BAaHUEM B
Ka4eCcTBE MaTepHalIa OTPHIATENIFHOTO IEKTPO/IA PA3IIIHBIX YIIErpaQUTOBBIX MAaTEPHAIIOB U TeIIb-TIOJIMMEPHOTO IEKTPO-
muta. C UCHOIb30BaHUEM [TOTEHLMOCTATHYECKOI0 ¥ MOTCHIIMOANHAMUYECKOTO METO/IA IIPOBEICHBI PACUEThI AIIEKTPOXUMHU-
YeCKHX TTapaMeTpOB MpoIecca BHEPEHNS JINTUSI B CTPYKTYpy yrierpaduroBoro Marepraia. [lokasaHo, 9To Ha KHHETHKY
MPOLIECCOB, MPOTEKAIONINX Ha OTPHUIATETLHOM IEKTPOAE JIUTUH-HOHHOTO aKKyMyNsTOpa, CYIECTBEHHO BIMSAET MPHPO-
112 yrepoaHoro Mareprana. [ToxasaHo, 9To NMEKTPOXMMIYECKHE TTapaMeTphl MPOLECCOB, MPOTEKAIOMNX Ha MEKTPOIaxX
U3 npupoaHoro rpaduta Kypeickoro MecTopoxieH s, COM3MEPUMBI C aHAJIOTHYHBIME TOKa3arensiMu Marepuaia CZ-50
(NipponCarbon (SImonms). ITokazano, 4To B HepBOM IUKIIE 3apsiia BHE 3aBUCUMOCTH OT IPUPOJIBI YIIIEPOIHOTO MaTeprana
HPOTEKaeT 2 MPoLecca: MHTEPKAJIALKS HOHOB JINTHS B CTPYKTYPY YIJIEPOIHOTO MaTepHaia i 00pa3oBaHUs TBEPLOAIEKTPO-
JINTHOM TIIEHKH Ha €ro MOBEPXHOCTH. DKCHEPHMEHTAIBHO JIOKA3aHO, YTO Ha OCHOBE akpmiara Mapku R280 u Gyramgnen-
HuTpribHOTO Kayuyka BHKC-28 AMH) MokeT ObITh H3rOTOBIIEH BHICOKOI((EKTUBHBIH IeNb-TIOTMMEPHBII AIEKTPOIIHT.

COMPOSITE MATERIALS FOR LITHIUM-ION BATTERY
Chudinov E.A.!, Tkachuk S.A.2, Bahvalov V.G.%, Kokorin A.N.!, Shishko V.S.!

1 «FiveProject» Company, Krasnoyarsk
2 Siberian state technological university, Krasnoyarsk, Russia (660049, Krasnoyarsk, avenue of Mira, 82)
five project@mail.ru

Analysis of electrochemical tests of lithium-ion battery models using negative electrode of different carbon materials
as material was doneand gel-polymer electrolyte. Calculations of electrochemical parameters of the introduction process of
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lithium into the structure of the carbon material were done using potential static and potentialdynamic methods. It is shown
that the processes kinetics running on the negative electrode of lithium-ion battery is significantly affected by the nature of the
carbon material. The electrochemical parameters of the processes running at Kureisky deposit graphite electrodes are shown
to be comparable with those of the material CZ-50 (Nippon Carbon, Japan). It is shown that regardless of the nature of carbon
material 2 processes run at first charge cycle: lithium-ion intercalation into carbon material structure and formation of the
solid electrolyte interphase on its surface. A gel-polymer electrolyte secondary cell that is superior in the cycle characteristic
and security during cell overcharge is provided. The gel- polymer electrolyte of the cell includes a non-aqueous solvent, a
lithium salt, and a polymer (Acrylic R280, butadiene-nitrile rubber BNRS-28AMN).

HNCCIEJOBAHHME ITPOLECCA AYIMOBU3YAJIBHOI'O BOCITPUATHUA NTH®OPMALINN

Yymaxkosa B.B., Cymun B.U.

OI'BOY BIIO «Boponexcknii Tocy1apCTBEHHBIH MeAaroruaeckiuii yHUBEPCUTETY,
Bopounex, Poccus (394043, . Boponex, ya. Jlenuna, 86), e-mail: v.v.chumakova@mail.ru

B Hacrosiiiee BpeMsi OCHOBHBIM HallpaBJICHHEM B 00JIACTH COBEPIICHCTBOBAHHS 00pa30BaTeIbHBIX TEXHOJIOTHI
SBJSIETCS. ONTHMU3AIMA 1 TOBHIIIeHHE 3()(HEeKTHBHOCTH Tiporiecca o0ydeHus. DPPEeKTUBHOCTH mporiecca 00ydeHuUst
3aBUCHT OT QJIalTallii K YPOBHIO BOCIIPUSATHS yueOHOro Marepuana o0y4daemMbiM. [loaToMy oqHuM M3 Hanbomee nep-
CNIEKTHBHBIX HAIPABICHUH B 00JACTH Pa3sBUTUS 00pa30BaTEIbHBIX TEXHOJIOTHH SBISETCS MaTeMaTH4ecKoe MOJIEIH-
pOBaHHUE MPOLECCOB aAYJMOBU3YaIbHOIO O0yUECHHs ¢ BOSMOXHOCTBIO a[alTalliy JUIs KXI0ro oOydaemoro. B memsix
MOCTPOCHHSI MaTEMaTHYECKOW MOJIEIIH Mpoliecca 00y4eHHs C YYEeTOM OJHOBPEMEHHOIO ayAnO- U BUJICOBOCIPHSATHS
nH(pOpMaLUK HEOOXOMMO ONPE/IEIUTh BIMSHHAE BO3JEHCTBUS CKOPOCTH 3aIlIOMHUHAHMS M 3a0bIBaHUs HH(OpMAIMU Ha
Ka4ecTBO OOy4YEHHs M MPOIECC YCBOCHMS y4eOHOro Marepuaia. J[jis 3Toro B JaHHOW cTaTbe OBILT MPOBEJICH aHAIN3
MEXIyHapOJIHBIX HCCIIEIOBAaHUI B 00IaCTH BOCHPHATHS HHpOpMaMU. B pesynsrare ncciaenoBaHuii MOKHO ClieflaTh
BBIBOJI, YTO C UCIIOJIB30BAHUEM OJIHOBPEMEHHOTO ayJH0- M BUICOBOCIIPHATHS HHPOPMALIUH IIPOUCXOJUT ONTHMH3ALMSL
nporecca oOyueHus! 1 MoBkIIIaeTcst 3pGEeKTHBHOCTD 3aIOMHUHAHUS y4e0HOT0 MaTepHana.

RESEARCH THE PROCESS OF AUDIOVISUAL PERCEPTION
Chumakova V.V.,, Symin V.I.

Voronezh State Pedagogical University, Voronezh, Russia (394043, Voronezh, street Lenina, 86),
e-mail: v.v.chumakova@mail.ru

At the present time, the main focus in the improvement of educational technology is to optimize and increase the
effectiveness of the learning process. The effectiveness of the training depends on the adaptation to the level of perception
of the student training information. That is why, the most perspective directions for the development of educational
technology is the mathematical modeling of audio-visual learning with the ability to adapt to each student. In order to
build a mathematical model of the learning process, taking into account the simultaneous perception of audio and video
information necessary to determine the effect of the impact of the speed of forgetting and remembering information on the
quality of teaching and the process of learning. For this purpose in this article were analyzed the international research in
the field of perception. As a result of research, we can conclude that by using at the same time audio and video information
perception is optimized learning process and increases the efficiency of memory training material.

BJIUSTHUE OPTAHUYECKUX U HEQPTAHUYECKUX COEIVUHEHUI
HA ®JIOTAIIUIO YITIEM HU3KOU CTAJJU METAMOP®U3MA

Yynposa JI.B., My1iuna J.P., Mumypuna O.A.

DenepanbHOE TOCYIapCTBEHHOE OIKETHOE 00pa30BaTENBHOE YUPEKICHHUE BBICIIETO MPOECCHOHAIBHOTO 00pa30BaHus
«MarauToropckuii TocyIapCTBeHHBIN Texanuecknil yauepcutet uM. . W. Hocoay, MarauToropck,
Poccust (455000, Marnuroropek, np. Jlenuna, 38), e-mail: lveh67@mail.ru

Crarbst HOCBsIIIIeHa Pa3pabOTKe CENEKTHBHBIX PeareHTHbIX PKMUMOB (WIOTAIMH yITiel HU3Koi cTaaun Meramopdmsma Kys-
HEILKOro U JIOHEIIKOTO YroIbHBIX OACCEHHOB Ha OCHOBE M3YYCHHS BIMSHUS OPraHHYECKUX U HEOPraHMUYECKIX COCIMHEHHUI Ha (-
3MKO-XMMHYECKHE 1 (IOTALMOHHBIE CBOKCTBA 3THX YIiIeit. [TokasaHo, UTo MPUCYTCTBUE B UCCIIELYEMbIX Ta30BbIX YIISIX MHHEAIIb-
HBIX TIPUMECEH 1 KUCIIOPOACOIEPYKAIIX TPYTI, a TakKe HATMUIE MUKPOTPEIMH 1 KPYITHBIX TIOp 00yCIIOBIMBACT 3HAUNTEILHYIO
SHEPreTHYECKYI0 HEHACBIILIEHHOCTb UX TTOBEPXHOCTH. VICCIeIoBaHO BIMSHUE CTPOCHHMS CIIOKHBIX A(DHUPOB HA NX AJICOPOLIMOHHbIC
1 (VIOTALMOHHBIC MIOKA3ATEeNH. YCTAHOBJICHO, YTO MCTIONB30BAHKE CIIOKHBIX A(MPOB M30MEPHOTO CTPOCHHS MIO3BOISIET TTOBBICHTH
Ka4eCTBO YIO/bHBIX KOHIICHTPAToB. I10Ka3aHo, 4T0 MOTU(HIMPOBAHKE YTOIBHON MOBEPXHOCTH HEOPraHHUECKUMH CEpOCOIepIKa-
IIMMH COJISIMH TTO3BOJISICT YMEHBIINTB KOIMYECTBO MUPHTCOACPKAIIMX [PUMECEit B yTONBbHBIX KOHIICHTpaTaX.

INFLUENCE OF ORGANIC AND IN ORGANIC COMPOUNDS ON FLOTATION
OF LOW COAL RANK

Chuprova L.V., Mullina E.R., Mishurina O.A.

Federal state budget educational institution of higher professional education “Magnitogorsk state technical university
named after G. I. Nosov”, Magnitogorsk, Russia (38, Lenin Avenue, Magnitogorsk), e-mail: lvch67@mail.ru

The article deals with the development of selective reagent modes of flotation of low coal ranks of Kuznetsk and
Donets Basins on the basis of the influence of organic and inorganic compounds on physicochemical and flotation
properties of these coals. It was proved that the presence of mineral impurities and oxygen containing compounds in the
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gas coals in question as well as the presence of microcracks and large voids cause energy unsaturation of their surfaces.
The authors studied the influence of compound ethers structure on their adsorption and flotation characteristics. It was
found that application of compound ethers of isomeric structure improves the quality of coal concentrates. It was also
proved that coal surface modifying with inorganic sulphur-containing salines makes it possible to reduce the content of
pyritic impurities in coal concentrates.

METO/ ONPEJEJEHUSI JMHAMUWYECKOM MPOCAJIKU CYIOB CMEIIIAHHOI'O
«PEKA-MOPE» IINTABAHUSA ITPU IBUKEHUU HA MEJIKOBO/JbE

Yypun M.IO.

OBOY BIIO «Bomxkckas rocygapcTBeHHAsI akaJeMusl BOAHOTO TpaHcnopTay, Hwkauit Hosropon, Poccus
(603950, Huxuuit Hosropoa, yi. Hecreposa, 5a), e-mail: Churin@mail.ru

Ha Ga3e BBIMOTHEHHOTO aHAIM3a TEOMETPHIECKHX XapaKTEPUCTHK CYI0B aBTOPOM TIPeUTaraeTcst HOBBIH METOJ pacuéTa Be-
JIMYMH TMHAMUYECKON POCAJIKH Cy/IOB BHYTPEHHETO M CMEIIIAHHOTO [LIaBaHMs], TTO3BOJISFOIMI ONPEETUTh XapakTep MpoCcaIKn
(Ha HOC FUTH Ha KOpMY). Pe3yrbTars! paciu€ToB 1o MpeIoKeHHOMY METOTy OOMIa[aroT XOPOIIeH CXOMUMOCTEIO C Pe3yIbTaTaMi
MOJIENBHBIX M HATYPHBIX UCITBITAHNHN CYZI0B PEYHOTO (UI0Ta, BBIIOHEHHBIE IPYTHMH aBTOpaMu. Borpockl, ojHMaeMble B CTa-
ThE, BECbMA aKTyaJIbHBI: HOBBII METOJ pacuéTa JMHAMHUYECKOH MPOCAIKH CyI0B YUHTBHIBAET OCOOEHHOCTH (HOPM KOPITYCOB CY/IOB
BHYTPEHHETO U CMEILIAHHOTO TUIaBaHus. B cTarbe MpUBOIATCS TaHHBIE TEOMETPUUECKHX XapaKTEPUCTHK CyIOB BHYTPEHHETO U
CMEIIIAHHOTO «PEeKa-MOpe» IUIABAHNS, KOTOPbIe OBLTM TPHHSTHI aBTOPOM T10J] 00pabOoTKY. JI1s1 OEHKH CXOAMMOCTH CTaThst CO-
JIEP’KUT Pe3yIIbTaThl PACUETOB BETMUNH IMHAMUYECKOH IPOCAIKU, ONPEIENICHHBIX UL PEUHBIX CYAOB IO JPYTUM METOUKAM.

THE METHOD OF DYNAMIC SQUAT’S DETERMINATION
OF SEA-AND-RIVER-GOING SHIP

Churin M.Y.

FBEI HPE «Volga state academy of water transport», Nizhni Novgorod, Russia
(603950 Nizhni Novgorod, Nesterov st., 5a), e-mail: Churin@mail.ru

On the basis of analysis of ship’s geometrical characteristics author offer new method of dynamic squat’s calculation for
river ship and sea-and-river-going ship. This new method allow to define squat’s character ( squat on bow or squat on stern).
Results of calculations of offering method have good agreeing with the results of model’s and natural’s trials of river ships,
which were carry out by other authors. The rising questions are actual in this article. New calculation’s method of dynamic
squat take into account peculiarities of hull of river and sea-and-river- going ship . The article have values of geometrical
characteristics of river and sea-and-river-going ships, which were taken by author for calculation’s analysis. For the definition
method’s results the article have values of dynamic squats for river ships, which were calculated on other methods.

ITYTHU NOBBIINEHUS D®PPEKTUBHOCTHU PABOTHI CYTOB CMEIIAHHOTI'O
«PEKA-MOPE» IIJTABAHU A

Yypun ML.IO.

OBOY BIIO «Bomxckas rocynapcTBeHHas akaJeMus BofHoro Tpancnopray, Huxuuilt Hosropoxn, Poccus
(603950, . Huwxunit Hosropon, yi. Hecteposa, 5a), e-mail: Churin@mail.ru

B Hacrosmiee Bpemsi nosbinieHHe YQQEKTHBHOCTH PAabOTHl Cyl0B CMEIIAHHOTO «PEKa-MOpEe» IUIaBaHHS ITyTeM
YBEINYEHHUS TPY30TIOABEMHOCTH PEAT30BaHO TOJHOCTHIO B COOTBETCTBUH C PEATbHBIMU BO3MOXXHOCTSIMU CY/IOB, pe-
3epBbl Hcuepranbl. [l fanpHeimero yBenmdeHus SpGpeKTHBHOCTH paboThl CY10B TPeOYIOTCSl HOBBIEC JIOMOIHHUTEIb-
Hble o71X0/bl. OUH U3 MyTeil MoBbIeHNS 3P (HEKTUBHOCTH PabOTHI CyI0B BHYTPEHHETO M CMEIIAHHOTO «PeKa-Mope»
IUIaBaHMsl MOXKET OBITh CBSI3aH C y4YETOM SIBJICHHs JMHAMHUYECKOW mpocajaku. [Ipu JBHMKEHUHM Ha MENKOBOJBE Cyna
MIPUOOPETAOT TOTONHUTENBHOE MPUPAIICHHE 0CAAKH, IPUIEM PEIHBIC Cy/la IMEIOT IPHUpPAIICHNE OCaKH OOJNIbIIe Ha
xopmy. IIpemiaraercst IPOU3BOIUTE MOTPY3KY CYIOB C YUETOM JOIOJHHUTEIBHBIX IPUPAICHUH 0CaJKU, TaK YTOOBI
TIPY ABMKEHNH Cy/a BEIXOAMIIN Ha POBHBIN Kuiib. HacTosimas paboTa cofepkuT METOAHKY TI0 OMPEISTICHHUIO TOTONHH-
TEILHOTO KOJIMYECTBA IPy3a, HEOOXOAUMOTO JUIs IIOTPY3KH B HOCOBOW TPIOM, ISl CJISIOBaHUS CYJJHA HA POBHOM KHJIE,
TIPUBOUTCS YIIPOIIEHHAs (hopMyITa JUIsl pacueTa JOMONHHTEILHOTO KOMNIECTBa Ipy3a.

THE WAYS OF INCREASE THE EFFECTIVENESS
OF SEA-AND-RIVER-GOING SHIP’S WORK

Churin M.Y.

FBEI HPE «Volga state academy of water transport », Nizhni Novgorod, Russia
(603950, Nizhni Novgorod, Nesterov st, 5a), e-mail: Churin@mail.ru

In this time the increase the effectiveness of sea-and-river-going ship’s work by increasing of the cargo carrying
capacity it’s used fully in compliance with real ship’s possibilities, the reserves are completed. In the future for
increasing of effectiveness of ship’s work it’s require new additional solutions. One way of increase the effectiveness
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of river ship’s work and sea-and-river-going ship’s work may be entail with calculation of ship’s squat. In proceeding
on shallow water ships have draught’s increasing, river ships have draught’s increasing on stern more. It’s offer to
loading ships with calculation of additional squat to during of proceeding the ship have not trim. This article contain
methodology for determination of additional cargo’s quantity for loading in bow’s hold with purpose to sail on even
keel. The article contain simple formula for calculation of additional cargo’s quantity.narauk

U IMPUBOP JJIA UBMEPEHUSA MATHUTHBIX TAPAMETPOB
JIMCTOBOMU SJIEKTPOTEXHUYECKOMU CTAJIA

ajixyraunos J.B., l'opoarenko H.U., Axmenos LI.B., lllaiixyraunosa M.B.

OI'BOY BIIO «lOsxn0-Poccuiickuii rocymqapcTBEHHBIN TEXHUIECKUH YHUBEPCUTET
(HoBouepkacckuii moIMTeXHUYECKU HHCTUTYT)», HoBouepkacck, Poccus
(436428, r. HoBouepkacck, yi1. IIpocsemienns, 132)

B crarbe npejyiaraeTcst HOBBIH NEPBUYHBIN MPeoOpa3oBaTe/lb MArHUTHOTO MOTOKA B JIEKTPOTEXHUYECKOI CTaH TPH ee
WCTIBITaHMSIX. JIaHHBIN TIepBUYHBIN PpeoOpa3oBaTelh HHTETPUPOBAH ¢ HAMArHUYHBAIOLICH YacTHIO U SIBISIETCS] HAKIIATHBIM, YTO
o0ecreunBaeT BbICOKYIO CKOPOCTb M3MEPEHMI XapaKTepPHCTHK CTaii — 10 15 ¢. Ha ocHOBaHMHM JJTaHHOTO TIEPBUYHOIO MPEod-
Ppa3soBarernst pean30BaH MPHOOp, 00SCIICUHBAIOIINI M3MEPEHNe MATHUTHBIX XapaKTePHCTHK Ha TIEPEMEHHOM TOKE BIUIOTH JI0
MarHUTHOTO HACBIIEHUs UCIIBITYeMOH oOnacT obpasua. [Tprbop IOMOIHUTENIBHO CONEPIKUT: NMEePBHYHBINA MpeoOpa3oBareb
HANpPsDKEHHOCTH MAarHATHOTO TIOJIST, TEHEPAaTOp CHHYCONIAIEHOTO HAMPSDKEHMSI ¢ PETyINpyeMOi YacTOTOH, YCHINTEIb TIepeMEeH-
HOTO HaNpsDKeHNsl, OJIOK M3MEPEHHMsI AMEKTPHUECKUX CUTHAJIOB C JIATYUKOB, IEPCOHAIBHBII KOMITBIOTEp C MPOrPaMMHBIM 00e-
criedenreM. Pa3paboranHoe nporpaMMHOe 0OecTieueH e MO3BOJIIET 3a/1aBaTh PEXKIM MepeMar HIIHBAHIS, CHUMATh 3aBICHMOCTD
MarHUTHOI MHIYKIMH OT HANPsDKEHHOCTH MarHUTHOTO OIS B BUJE TMHAMMYECKOH KPUBOI HAMArHNUMBAHMS M OTIPEIETISTh MO
HIM HauOoee HH(OPMATHUBHEIE ITapaMeTphl 00pasIia: MaKCHMATBHYO TH((epeHIMAIBHYIO MarHUTHYO POHHIIAEMOCTh M MaK-
CHUMaJIbHYI0 MATHUTHYO HHAYKIMIO. OTIMUNTENbHON 0COOCHHOCTBEO MPHOOPA SIBISETCSt BOSMOXKHOCTB IPOBEICHUST U3MEPEHHH
Ha 00pasIax Mporu3BOIBHON GopMBI 1 pasMepoB. [ Iprnbop peamizoBan Ha OTKpBITOH U1atdopme kommannu National Instruments i
MOJKET OBITh MCIIOJIB30BaH KaK B COCTABE CHCTEM YITPABICHHUs TEXHONIOTMYECKIM MPOLIECCOM ITPOU3BOJICTBA AIEKTPOTEXHUIECKUX
W3IEINHH, TaK 1 TIPHU TIPOBENICHNH JTA00PATOPHBIX HcnbITaHni. [IprMeHeHne pa3paboTaHHOTO MPrOOpa MO3BOIIAT B 3HAYUTEITHHOM
CTEIEeHH YBEITMIUTH CKOPOCTD BBITIOIHEHNST M3MEPUTETBHBIX ONePAL|i P COXPAHEHNH BBICOKOI TOYHOCTH.

SENSOR AND DEVICE FOR MEASURING MAGNETIC PARAMETERS
OF ELECTRICAL STEEL SHEET

Shaykhutdinov D.V., Gorbatenko N.I., Ahmedov S.V., Shaykhutdinova M.V.

South-Russian State Technical University (Novocherkassk Polytechnic Institute), Novocherkassk, Russia
(436428, Novocherkassk, st. Prosvjashenija, 132)

The paper proposes new primary sensor of magnetic flux in the electrical steel sheet at her trial. This sensor is integrated
with the magnetizing portion and overlaid to provide a high speed measurements of steel — up to 15 s. On the basis of the
primary converter implemented device provides a measurement of the magnetic characteristics of the AC magnetic saturation
up to the test of the sample. The device further comprises: a transducer of the magnetic field, a sinusoidal voltage with a
variable frequency, variable voltage amplifier, the unit of measurement of electrical signals from the sensors to the personal
computer interface software. The developed software allows you to set the mode of magnetization reversal, we measured
the magnetic flux density of the magnetic field in the form of the dynamic of the magnetization curve and identify them on
the most informative parameters of the sample: the maximum differential permeability, and a maximum magnetic induction.
Distinctive feature of the device is the ability to carry out measurements on samples of arbitrary shape and size. The device
is implemented on an open platform company National Instruments and can be used in the process control of production of
electrical products, and for laboratory research. Application of the developed tool will allow a significant degree to increase
the speed of the measurement operation while maintaining high accuracy.

IMPOTHO3NPOBAHUE TUATHOCTHYECKHUX TAPAMETPOB JJIEKTPOTEXHUYECKHUX
KOMIIJIEKCOB INTABHBIX MTPUBOJOB MOIIHbBIX 9KCKABATOPOB

MMamanas M.A., Kapsakun A.JL.

OBI'OVY BIIO «Ypasnbckuil TocyaapcTBEHHbII TOpHBIA YHUBEpCHTET», EkarepunOypr, Poccus
(620144, ExarepunOypr, yu. Kyitosrmesa, 30), e-mail: shamal2007@mail.ru

PaGota mocesmmena pa3paboTKe anropuTMa MPOTHO3HUPOBAHMS AWATHOCTHYECKHX MAPAMETPOB AIEKTPOTEXHUUE-
CKUX KOMILJIEKCOB IVIaBHBIX IIPHUBOIOB MOIIHBIX 9KCKAaBaTOPOB. 3aBUCUMOCTb TEXHUUECKOI'O COCTOSIHUSI AIEKTPOTEXHU-
YECKOTO KOMILIEKCa SKCKAaBaTOpa OT TOPHO-TEOTOTHIECKHX, KIIMMATHIECKHUX YCIOBUH SKCINTyaTalliy, PEXUMOB PabOThI
M KauyeCTBa TEXHUYECKOTO OOCITY)KMBAHUs 3HAYMTEIBHO YBEINUMBAIOT TPYIOEMKOCTh Pa3pabOTKH CTPYKTYPHOU MOIEIH
xomruiekca. Kpome Toro, pazpaboTka CTpyKTypHOIH MOAENH TpeOyeT HalIudHs NpeaBapuTeIbHON NHGOPMAIMT O TIPHUH-
[MIaxX U MeXaHM3Max (YHKIMOHHUPOBAHMS KOMIUIEKCA JUIsl KaXKJOTro SKCKaBaTopa B OT/EIBHOCTH U JUIS BCEro Iapka
9KCKaBaToOpoOB B 1eNIOM. [103TOMy mpearaeTcst B KaueCTBE OCHOBHOTO MOIXO/A MCIIOIb30BaTh (DYHKI[MOHATBHOE MOJIE-
JupoBaHue. B aToM ciyuae, 37eKTPOTeXHUYECKUH KOMIIIEKC MOXKET OBITh IPE/CTABICH B BU/E ()yHKIIMOHAIBLHON JTUHA-
MHYECKOH CHCTEMBI, (DYHKIIHOHHUPYIOIIEH B TPOCTPAHCTBE CBOMX JHArHOCTHUECKUX MapaMeTpoB. OIEHUTh TEXHUIECKOe
COCTOSIHME CHCTEMBI B Oy/lyIlieM MOKHO C ITOMOIIBI0 IPOTHO3MPOBAHUS €€ OTACNBHBIX JHArHOCTHYECKHX I1apaMeTpOB.
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B YCJIOBUAX HEONPEACIICHHOCTU I/ICXOI[HOf/'I HH(bOpMaLIHPI JUCKPETHBIC TUArHOCTUYECKUE CUTHAJIBI MOTYT OBITH CIipor-
HO3HUPOBAHbBI € IIOMOIIBIO aBTOPEIrPECCUOHHBIX METOLOB. HpI/IMCHCHI/IC ABTOPETrPECCHOHHBIX METOAOB IIPOTrHO3MPOBAHUS
TMO3BOJIACT BApbHUPOBATH KOJIMICCTBO HH(bOpMaLIHOHHLIX IIPU3HAKOB B 3aBUCUMOCTHU OT eseH n 3a1a4 CUCTEMbI TCXHUYEC-
CKOM TMarHOCTHUKH. KpOMC TOr0, HaMH IPEJI0KEHA METOAUKA ITPOTrHO3UPOBAHUA JUCKPETHBIX NTUATHOCTUICCKUX CUTHA-
JIOB Ha OCHOBaHWHU MPOTHO3UPOBAHUSA UX KOMIIOHCHT PAa3JIOKCHUA. HpI/I 9TOM KOMITOHEHTBI Pa3jIOKECHUA UMCIOT 3aJIaHHbIC
CBOﬁCTBa, YTO 3HAYUTEIILHO 00JIerdaer HaCTpOﬁKy MpEAUKTOpPa U YBEINYNUBACT TOYHOCTDL IIPOTrHO3UPOBAHUS.

FORECASTING ELECTROTECHNIKAL COMPLEXES DIAGNOSTIC PARAMETERS
OF MAIN DRIVES POWERFUL DRAGLINES

Shamal ML.A., Karyakin A.L.

Ural State Mining University, Yekaterinburg, Russia (620144, Yekaterinburg, street Kuibyshev, 30),
e-mail: shamal2007@mail.ru

The work is devoted to the question of forecasting algorithm development of electrotechnikal complexes (ETC)
diagnostic parameters of main drives powerful draglines. Dependence of technical condition ETC dragline on mining and
climatic operating conditions, operating ranges and quality of service lead to laboriousness increasing of development
structured model of ETC. Moreover, development of structured model demands information about principles and
mechanisms of ETC operating of each dragline and of whole draglines’ park. We offer to use for ETC modeling method
which is based on functional principles. According to this way ETC can be exposed as a dynamical system, which operates
in its diagnostic signals space. We can predict ETC technical condition in the future by its discrete diagnostic parameters.
Discrete diagnostic signals can be forecast by autoregressive methods. Using these forecasting methods allows us to choose
required number of diagnostics signals and we don’t depend on any initial information. Moreover we offer the method of
forecasting discrete diagnostic signals, based on forecasting signals’ decomposition components. These components have
required properties, what makes training of predictors simpler and allows to increase prediction accuracy.

IPOTHO3UPOBAHHME OBPA30BAHUS OTJIOKEHMI COJIEN B HE®TSIHBIX CKBAXKTHAX
lanrapaesa JI.A., [leryxoB A.B.

®I'BOY BIIO «HarmonansHblii MUHEPATBHO-CBIPhEeBO# yHUBepeuTeT “TopHsblit”», Cankr-IletepOypr, Poccus
(199106, r. Cankr-IletepOypr, BacuibeBckuii 0cTpoB, 21 nunus, 1. 2), e-mail: l.shangaraeva@mail.ru

OTy10’)KEeHUE COJeid TIPH pa3pabOTKe U SKCINTyaTalllH 3aJIeKeld He(hTH — 3TO TOCTATOYHO CIIOKHBIA M MHOTO(MaKTOP-
HBI IpoIiecc, KOTOPBIN HanboJiee aKTUBHO MPOSIBIISIETCS Ha MO3THUX CTAAUSIX pa3paboTKH, KOr/ia pacTeT 0OBOJHEHHOCTh
MPOYKIMH JOOBIBAIOIINX CKBaknH. OOpa30BaHKe OTIOKEHHIA CONei MPHBOIUT K CHIDKCHHIO TPOIYKTUBHOCTH CKBAXKHUH,
NPEXIEBPEMEHHOMY BBIXOY U3 CTPOSI NTyOMHHOHACOCHOTO 000PY/I0BaHUsI, BHEIUIAHOBBIM TEKYIIUM M JOPOTOCTOSIIIMM
KalTTaJIbHBIM PEMOHTAM CKBAXKHH H, KaK CJIC/ICTBHE, 3HAYMTEIBHOMY YXYAIICHHIO TEXHHKO-OKOHOMHYECKNX TTOoKa3are-
neit He(Tera3o00BIBAIOIIMX NPEAIPHUATHIA. 1T MOHUTOPHHra M IPOTHO3UPOBAHUS OTIIOKEHHUI COJeil B CKBAKHHHOM
000py0BaHNN HEOOXOAMMO M3y4aTh JUHAMHUKY COCTaBa MOIYTHO JOOBIBAEMBIX BOA. B OTiIMYKE OT TPaANIIOHHOTO MO-
HHUTOPHHTA MPEIOKEHHAsE METO/IMKa Oa3upyeTcs Ha (MKCHPOBAHUN M3MEHEHHH KOHTPOJIMPYEMBIX MapaMeTPOB MOMyT-
HO#i BOZIBI, BKITFOUAs COZICPKAHNUE B HEl MOHOB Oapusi, U3MEHEHH IJIOTHOCTH U MUHEPAIN3aLUK BOJIBI, C 00s3aTeIbHBIM
0TOOpOM IPOO Ha aHAITM3 COCTaBa TBEPABIX B3BEIICHHBIX YACTHII.

PREDICTION OF SCALE IN OIL WELLS

Shangaraeva L.A., Petukhov A.V.

National mineral resources university «Miningy, Saint-Petersburg, Russia (199106, Saint-Petersburg, 21st line
V.0.,2), e-mail: l.shangaraeva@mail.ru

The accumulation of scale in the process of development and exploration of oil is complicated and multifactorial
process that most actively manifested in the later stages of development, when water cut in production wells increase.
Scale leads to lower productivity of wells, premature failure of the downhole equipment, unscheduled current and costly
capital repairs of wells and, as a consequence, significant deterioration of economic indicators of oil and gas production
enterprises. It is necessary to study the dynamics of the composition of way-produced waters for monitoring and prediction
of scale in the downhole equipment. The proposed method is based on committing changes to the controlled parameters of
the way-produced water, including the content of ions of barium, changes in density and salinity, with mandatory sampling
on the analysis of the composition of suspended solid particles unlike traditional monitoring.

BJIUMAHUE HEOJHOPOJHOCTHU NTAPAMETPOB JIEKTPOOHEPI'ETUYECKUX CUCTEM
HA BOBHUKHOBEHHUE KACKA/IHBIX ABAPUHUHBIX MPOLECCOB

MMaxmaes WU.3., Iaiicun .M., Kadupos A.M., lllarues B.®.

I'OY BIIO «Y duMckuii rocyrapcTBeHHbIN aBUALIMOHHBIN TEXHUUECKUN yHUBEpCUTET», Y ha, Poccus
(450000, Y a, yn. Kapaa Mapkca, 12), e-mail: GB9688@yandex.ru

IpousBesieH aHANN3 BIMSHHS HEOJHOPOAHOCTH 3JIEKTPOIHEPreTHUECKUX CHCTEM Ha BO3HHKHOBEHHE KACKa/HBIX
aBapUiHBIX MporeccoB. [IpOM3BOANIOCH N3MEHEHHE HEOJHOPOAHOCTH IIAPaMETPOB MEKTPHUECKOI CXEeMbI CETH 10 OTHO-
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IICHUIO K W3HAYAIIbHO OXHOPOJIHOM cxeMe. [1oydyeHsl KadyeCTBEHHBIC PEe3y/bTaThl, OMPEIEICHA TpaHuIia obacTei cyie-
CTBOBAHUSI PEKHMOB JUTSl ICCIIEYEMON CXEMBI CETH B YCIIOBHSIX PA3IMYHON HEOMHOPOIHOCTH M OIPE/IEIICHBI 3amachl 1o
OTHOILIEHHIO K UCXOIHOMY peXUMyY ceTd. Ha 0CHOBaHMH pacdyeToB c(h)OPMUPOBAHBI JMArPAMMBI, YKa3bIBAIOLIME Ha Pa3BH-
THE aBAPUITHOTO MPOIECCa B HCCIIEyeMON MOJICIM HEOMHOPOIHOU IEKTPOIHEPIeTHIECKOI CHCTEMBI IPH PA3IUYHBIX YTs-
xeNeHunsx peskuma. CHopMHUPOBaH AITOPUTM MOMCKA KACKAIHBIX AaBAPMIHBIX MPOIeccoB. OnpeieseHsl 00acTi PeXXUMOB
ANEKTPOIHEPTETUYECKHX, HAXOISIIMXCS B 1are X 1o Kpurepuro N-X, 0T 00/1acTH MOTEPH YCTOHYIUBOCTH 10 HAMPSDKEHHUIO.

THE INFLUENCE HETEROGENEITY PARAMETERS ON THE EMERGENCE CASCADE
DISTURBANCE IN ELECTRICAL POWER SYSTEMS

Shakhmaeyv I.Z., Gaysin B.M., Kabirov A.M., Shagiev V.F.
Ufa State Aviation Technical University, Ufa, Russia (450000, Ufa, street Karl Marx, 12), e-mail: GB9688@yandex.ru

We have done the analysis of the effect of heterogeneity on the emergence cascading disturbance on electrical power
systems.We have done carried out changing the electrical inhomogeneity of the parameters network diagrams with respect
to the initially homogeneous scheme. Qualitative results obtained , determine the boundaries of the study modes for network
diagrams under different heterogeneity. In accordance with this area identified reserves in relation to the initial mode network.
Based on calculations shaped diagram indicating the development of emergency in the study model of an inhomogeneous
electrical network under different weighting. Formed algorithm for searching cascade processes path for the N-X criterion.
Identified the ranges of the power system are in step X for the N-X criterion on the area of voltage collapse.

JUODY3USI TA30BO3YITHOI'O ITIOTOKA YEPE3 MATEPUAJI
JUJISI IOBBIINEHUSA TEMIIEPATYPBI

Isenos U.B., besioB A.A., lapaceaus H.B., [Toncyii C.II.

DeniepallbHOE FOCYIAPCTBEHHOE OFOIKETHOE 00Pa30BaTE/IbHOE YUPEKIEHHE BBICIIETO IPO(ECCUOHAIBHOIO 00pa3oBaHus
«HoBropoackuii TocyaapcTBeHHBIN yHIBEpcUTeT UMeHH SIpocnasa Mynporoy», Bemmkuit Hosropon, Poccust
(173003, r. Bemkwuii Horopog, yi1. bonbast Cankr-IlerepOyprekas, 41), siv-62@mail.ru

[NonnepxaHre HOPMATBLHON TEMITEPATypPhI B XKMIBIX TMOMEIISHUSIX MIH Ha TMPOMBIIIICHHBIX MPEIIPHATHAX He-
00X01MMO /Il HOpPMaJIbHOH JKM3HEEATEIbHOCTH YelloBeKa. B HacTosIee Bpemst Haubosee pacpoCTPaHEeHbI CII0CO0bI
TIOBBIIICHHST TEMIIEPATyPhI C TIOMOIIBIO PA3IMYHBIX NCTOUYHHUKOB TeIlIa. 3afada 3aKIIOUaeTcs B COKPAIIEHUH MOTpe-
OJIEHMsI SHEPTHH 3a CYET UCTIOIB30BAaHMs SHEProd()(HEKTHBHBIX SJHEPTroOCOEPEraroIUX TEXHOIOTHH 32 CYET YBEJINUCHUS
TeMIeparypsl Bo3ayxa. HOBH3Ha HOBOTO permamMeHTa OTpakeHa B MONYyYEHHOM IaTeHTEe, Peasln3alis KOTOpOro He
TOJIKO MHTEHCU(HIMPYET MPOIECC, HO ¥ MO3BOJISET MOBBICHTH YHEProd((HeKTUBHOCTD. YCTPOHCTBO MOXKET CIIY)KUTh
B KaUeCTBE OCHOBBI JUIS Pa3pabOTKH ONTHMAIBHOH CHCTEMBI ypaBieHus. PazpaboTanHast MOJETb MOXKET CIIY>KHTh OC-
HOBO¥ ISl CO31aHMsI METO/I0B ITPOCKTHPOBAHMS M BBIPAOOTKH ONTHMAJILHOTO AITOPUTMA YIIPABICHHS YCTPOHCTBAMH.

DIFFUSION OF AIR-GAS FLOW THROUGH MATERIAL
FOR INCREASING TEMPERATURE

Shvetsov L.V., Belov A.A., Daraselia N.V., Popsui S.P.

Federal State-Funded Educational Institution of Higher Vocational Education “Yaroslav-the-Wise Novgorod
State University” Novgorod State University after Yaroslav the Wise, Veliky Novgorod, Russia
(173003, Veliky Novgorod, ul. Most of St. Petersburg, 41), siv-62@mail.ru

Maintaining normal temperatures in residential areas or industrial facilities necessary for the normal functioning
of human. Currently, the most common ways to increase the temperature by means of different heat sources. The tasks
is to reduce energy consumption through the use of energy-efficient energy-saving technologies by increasing the air
temperature. The novelty of the new rules reflected in the resulting patent, which not only intensifies the process, but also
improves energy efficiency. The device can serve as a basis for the development optimal control systems. The developed
model can serve as a basis for the development of methods for design and develop optimal control algorithm devices.

PABPABOTKA ITIPOTOTHUIIOB CPEJICTB YIIPABJIEHUA CETEBBIMU PECYPCAMU
N IMOTOKAMM JAHHBIX HA OCHOBE ITPOI'PAMMHO-KOH®UI'YPUPYEMBIX
CETEH OPENFLOW

leseas A.E., Braco JI.B., I pynunun B.A., Kaupkanos A.b., Canos O.J1., Comc JI.H., Tutos B.B.,
Xopyxuukon C.J., Uyrpees JI.A., IlIxpeden A.E.

denepanabHOE TOCYIAPCTBEHHOE OIOPKETHOE 00Pa30BaTeIbHOE YUPEKICHNE BBICIIETO IPOPECCHOHATHBHOTO

obpazoBanus «CaHkT-IleTepOyprekuii HalMOHANBHBIN HCCIEA0BATENbCKUN YHUBEPCUTET HHPOPMALIOHHBIX

TEXHOJIOTHI, MeXaHUKH 1 onTrki», Cankt-IletepOypr, Poccus (197101, r. Cankr-ITerepOypr, KpoHBepkckuii
npocrekT, 1.49), e-mail: xse@vuzte.ru

OOBEKTOM HCCIIENIOBAHYS SBISTFOTCS TporpammHO-KoHbrTyprpyemble cetr (ITKC) OpenFlow 1 ahdeKTHBHOCT MX TIpH-
MEHEHWsI JUTs IOCTPOCHHS CeTell XpaHeHHs! JaHHbIX. B paboTe mpecTaBieHo: CCIe0BaHIe PUHLIAIIOB TIOCTPOCHHS U H3yde-
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HHE SKCILTyaTalMOHHBIX XapaKTePHCTUK TIPOrpaMMHO-KOH(MHTYpUpyeMbIX ceTeld. OOCyKIaercst Co3iaHne MPOTOTHIIOB CPEICTB
YIpaBJICHUs CETEBBIMU PECypcaMy 1 TIOTOKaMK JaHHBIX Ha ocHoBe [TKC. OuenuBaercs mpuMennmocTs TTKC fyist 1ieHTpoB 00-
padotku manubX (LIO/]) u pacnpeneneHHbIx cucteM xpaHenus TaHHbIX (CX]T). OnMChIBAIOTCS SKCIIGPUMEHTBI ¢ PA3INYHBIMI
momudurarsivia OpenFlow korTpomiepoB NOX 1 n3naraercst criel(rKa HCOIb30BaHUS PAa3IMYHBIX IIPOTPAMMHBIX U arllia-
parubix OpenFlow KOMMyTaTopoB, a TakKe MPUBOIITCS CPABHUTEIBHBIC PE3YIBTaThl Y(P(HEKTUBHOCTH PUMEHSEMBIX B HHX CIIeLl-
nhryecKux MexaHn3MoB obecriedeHns MetoroB QoS. JlaeTcs OMMcaHne OCHOBHBIX MPOOJIEM CYIIECTBYOIIUX PeaH3aliii KoM-
nioHenToB OpenFlow ITKC, BBISIBICHHBIX B XOJIE HCTIONHEHHMSI pa0oT, JAFOTCST PEKOMEHIALH TI0 BO3MOYKHBIM ITyTSIM X PELICHHUSL.

THE PROTOTYPE DEVELOPMENT OF THE TOOLS TO MANAGE THE NETWORK
RESOURCES AND DATA FLOWS WITH OPENFLOW SOFTWARE-DEFINED NETWORK

Shevel A.E., Vlasov D.V., Grudinin V.A., Kairkanov A.B., Sadov O.L., Soms L.N., Titov V.B.,
Khoruzhnikov S.E., Chugreev D.A., Shkrebets A.E.

National Research University of Information Technologies, Mechanics and Optics, Saint-Petersburg, Russia
(197101, Saint-Petersburg, Kronverkskiy pr., 49), e-mail: xse@vuztc.ru

The purpose of the study are software-defined network (SDN) OpenFlow and effectiveness of their approach to
build a network storage. Here we present the study how to build up and study of operating characteristics of software-
configurable networks. Prototyping tools for managing network resources and data flows on the basis of the SDN are
described. The estimation of the SDN approach for data centers (DC) and the distributed storage systems is observed.
We describe experiments with various modifications of OpenFlow controller NOX and set out the specifics of the use
of various software and hardware OpenFlow switches. We provide comparative performance results of specific QoS
methods. A description of the main problems of existing implementations of OpenFlow SDN components identified
during the research, and recommendations on possible ways to address them are provided.

AJITOPUTM BbBIBOPA OIITUMAJIBHOI'O BAPUAHTA PEKOHCTPYKIIMHU BO31YIIHBIX
JIMHUU SJEKTPOIEPEJAYUN HAINIPA’)KEHUEM 110-220 KB

IleBuenko H.1O., JIeoeneBa 10.B., Xappouuuen C.B.

@OI'bOY BIIO KawmslimnHckuil TexHonorndeckuit tHeTuTyT (dumuan) ®I'bOY BIIO «Bonrorpanckuit
TOCYJIaPCTBCHHBIN TEXHUYECKUIT yHUBEpcuTeT, I. Kambimn, Poccust (403874, 1. Kambiius, yi. JlennHa, 1. 6a),
e-mail: kti@kti.ru

B crarbe mpezcTaBieH aarOpUTM PEIEHUs] MHOTOKPHTEPHAIbHBIX 3a7au ONTUMH3AIMU C HEOTIPEIEIEHHON HH-
(dopmanueit Ha mpuMepe BEIOOPA ONTUMAIFHOTO BapHaHTa HOBBIIECHUS 3P ()EKTUBHOCTH BO3AYIIHBIX JIMHUH 3JIEKTPO-
nepenady, paboOTarONX B SKCTPEMANILHBIX METeOycloBUsX. Ha ocHoBaHnM 1enel (pyHKIMOHUPOBAHUS BO3IYIIHOM
JIMHUHN 3JIEKTPOIIepeiadn BEIOPAHb! YaCTHBIC KPUTEPUH OIICHKH BAPHAHTOB PEKOHCTPYKIMH. [Ipeyioke bl KpUTepHn
3¢ (}EeKTHBHOCTH: KOMIUIEKCHBIH IT0Ka3aTellb HaJJeHOCTH, OTPaXKAIONHUil 6€30TKa3HOCTh, JOJITOBEYHOCTh U PEMOHTO-
MIPUTOHOCTD; KPUTEPUIl SKOHOMHYHOCTH, YIUTHIBAIOIINHA CHCTEMHBIH 2(Q(EeKT OT BHEAPEHUSI MEPOIPHUSTHIA, ITOBEI-
mamux 3p@GeKTHBHOCTh PaOOThl BO3LYIIHBIX JIMHUH JIEKTPOIeperadn, KPHTEPUil TeXHHYeCcKoi 3((peKTHBHOCTH
1 06€30IIaCHOCTH, YUNTHIBAIOIIMH YBEINUCHUE MIPOITyCKHOI CIIOCOOHOCTH M CHIKEHHE TTOTeph meKTposneprun. Co-
cTaBlleHa lesneBas QyHKIUS ONTHMHU3ALMY BAPUAHTOB PEKOHCTPYKIUH BO3AYLIHBIX IMHUH 3MIEKTponepeadn.

THE ALGORITHM FOR CHOICE OFOPTIMAL VARIANT RECONSTRUCTION
OF OVERHEAD POWER TRASMISSION LINES OF 110-220 KV

Shevchenko N.J., Lebedeva J.V., Havronichev S.V.

Kamyshin Institute of Technology (branch) of state educational institution of higher professional Education
Volgograd State Technical University, Kamyshin, Russia (403874, Kamyshin, Lenin Street, 6a), e-mail: kti@kti.ru

This article is dedicated to the algorithm for multiobjective optimization problems with uncertain information on the
example of choosing the best option efficiency overhead transmission line operating in extreme weather conditions. According
to functioning purposes of overhead transmission lines, some particular criteria of reconstruction variants estimation have been
chosen. Proposed performance criteria reliability: comprehensive, reflecting the reliability, durability and maintainability;
the criterion of efficiency, taking into account the effect of the introduction of the system, increase the efficiency of overhead
power lines, the criterion of technical efficiency and security, taking into account the increasing throughput and reducing
energy losses. Is the objective function of optimization options for reconstruction of overhead electrical power lines.

PABPABOTKA UHTEPHET-KATAJIOTA IJI1 OPTAHU3AIIUU JOCTYIIA
K KOPIIOPATUBHOMY XPAHUJINIY SJIEKTPOHHBIX JTOKYMEHTOB TITY

lepcthés B.C., Pacnonos A.B.

®I'bOY BIIO «HaunonanbHblii ucenenoBarenbcknii ToMCKUi MonmMTeXHuiecKuid yanepeute, Tomek, Poccust
(634050, r. Tomck, mp. Jlennna, 30), e-mail: vss@tpu.ru

B naHHOl cTaThe ONMMCHIBAIOTCS TAIbl CO3IAHUSI HHTEPHET-pecypca JUIsl IyOINKAIU SJIEKTPOHHBIX JOKYMEHTOB
13 KOPIOPATHBHOTO XPAHWIMIA YHHBEPCHTETA, MOCTPOCHHOIO C MCIIOIb30BAHMEM HpOrpaMMHOro mpoxykra Oracle
Universal Content Management. OnHoi U3 Leseil co3naHus 10100HOr0 MHTEPHET-pecypca sIBISETCS HeOOXOAUMOCTh
clienarb JJOKyMEHTBI KOPIIOPATUBHOTO AJIEKTPOHHOTO XPaHMIIHUILA JOCTYITHBIMH JUIS UX OOHAPY)KUBACMOCTH U TTOJHOTEK-
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CTOBOI MHJICKCAIIMU COBPEMEHHBIMH MOUCKOBBIMU cucTeMamu (Google.com, Yandex.ru). B crarbe omnmchiBaeTCs Cylie-
CTBYIOIIAS apXUTEKTypa CO3MAaHHOTO BApHAHTA XPaHWIIUINA MEKTPOHHBIX JOKYMEHTOB YHUBEPCUTETA, PACCMATPUBAIOTCS
BO3MOXKHBIE aPXUTEKTYPHBIC BAPUAHTBI CO3aHUS MHTEPHET-KATallora, yKa3aHbl BO3MOXKHBIE IIPOTOKOJIBI OOMEHA JaHHbI-
MH MEXTy XpaHWINIIEM JOKYMEHTOB U MPUJIOKEHHEM MHTEPHET-KaTallora, IPUBEACHBI ATAIlbl 1 0COOCHHOCTH TPOCK-
THUPOBAHMUS CUCTEMBI, @ TAK)KE TPHUBEICHBI PE3YJITAThI BBIMOIHCHHON peanu3aiui. B paboTe onrcaHbl HTOTH MPOOHO#
SKCILTyaTally pa3paboTaHHOTO HHTEPHET-KATaJIora, OMMCAHbI IEPCIIEKTUBBI €70 AaTbHEHIIICTO Pa3BUTHSL.

DEVELOPMENT OF THE INTERNET CATALOGUE FOR THE ORGANIZATION OF ACCESS
TO CORPORATE DATA WAREHOUSE OF ELECTRONIC DOCUMENTS OF TPU

Sherstnev V.S., Raspopov V.S.

National Research Tomsk Polytechnic University, Tomsk, Russia (634050, . Tomck, Lenin Avenue, 30),
e-mail: vss@tpu.ru

This article describes the steps for creating the online resource for publishing electronic documents from a
corporate repository of the University, which was built with the use of a software product Oracle Universal Content
Management. One of the goals of this online resource is the need to make corporate electronic document repository
accessible to their detectability and full-text indexing of modern search engines (Google.com, Yandex.ru). This paper
describes the architecture of the existing version of the created repository of electronic documents university, possible
architectural options for creating an online resource, the possible communication protocols between repository and
the application documents online resource are given stages and features of the system design and the result of the
implementation. This paper describes the results of the test run of the developed online resource describes the prospects
for its further development.

OUYMCTKA BO/IbI OT MOHOB METAJLJIOB JIEKTPOXUMHUYECKHUM BO3JENCTBUEM,
OTCTAUBAHUEM U KOAT'YJIAIIUEU

lecrakos U.S., PaeBa O.B., Huxugopona 3.M., Epomacos P.I'.

OT'AOY BIIO «Cubupckuii penepanbublil yHuBepcuTeT, IHCTUTYT LIBETHBIX METAJIJIOB U MAaT€PUAJIOBEICHUSD)
(CaY UILIMuM), Poccus, 660025, r. KpacHosipck, nip. uMeH#H ra3. «KpacHosipckuit pabounii», 95

B Hacrosmee Bpemst CyIiecTByeT OOIBIIOE KOTHIECTBO CIIOCOOOB OYHUCTKM BOABI M BOJHBIX PACTBOPOB - MEXa-
HHYECKHE, XUMUYECKHe, JEKTPHIecKue, pu3ndeckre, OHoIorniyeckie, KOMOMHUPOBAaHHBIE U Ap. J{JIsT OYMCTKH BOJBI
OT ene3a 9PPEKTUBHO UCTIONB3YETCS OTCTaHBaHUE, OT MeIH, HUKels, XxpoMa (VI) mmpoko MpUMEHSIOT 3JeKTpOoKoa-
T'YJSIIUIO, HIOHOOOMEHHBIE TEXHOJIOTHH, OMOJIOTHYECKYI0 OUMCTKY U T. . MccnenoBaHnsi OYNCTKU BOABI OT COBOKYII-
HOCTH 3THUX HOHOB MPH MaJIbIX KOHI[CHTPANIX MIPAKTHIECKN OTCYTCTBYIOT. B cTarhe mpencTaBiIeHb! pe3yabTaThl SKC-
HNEePUMEHTAIIbHBIX UCCIIEIOBAHNI OTCTAaMBaHMsI, KOATYIISIIIUH, HIEKTPOXUMUYECKOT0 1 KOMOMHHPOBAHHOTO CHOCOO0B
OYHCTKH BOJIBI OT MOHOB METAJUIOB M MIX CPAaBHUTENbHAS OIEHKA M0 CTeNeHN ounCcTKH. Hanbombas cTereHb O9UCTKI
BOJIBI OT BCEX PAacCMaTPUBAEMbIX HOHOB METAJUIOB JIOCTHIAeTCsl KOMOMHUPOBAHHBIM CIIOCOOOM, 3aKIIOYAIOIINMCS B
MIPOITyCKaHUH YepPe3 OUHIIAeMyT0 BOLY TIEPEMEHHOTO aCHMMETPUYHOTO TOKA C MCIOJIB30BaHNEM HEPACTBOPUMBIX pa3-
HOPOJIHBIX DJIEKTPOJIOB, BBEICHUH KOATYJISIHTA - CepHOKUCII0ro xkerneza FeSO4-7H20 B cooTHOLIEHUN HavyaIbHBIX KOH-
LEHTpaNui NOHA-KOMILIEKCO00pa3oBarels U yaaaseMoro nona 2,5:1 u orcranBanuu Boabl B TedeHue 10 cytok. [lpu
9TOM CTENEHb OUYMCTKHU BOJbI paBHA: OT MOHOB HUKeNs 37,37%, xaamus — 73,1%, xpoma — 91,41%, meau — 99,14% u
xenesa—99,71%. YnenbHble sHEpro3arpars! cocTaBisaioT W = 0,34 (kBt-1)/M3. B To Bpemst Kak IpH OYHCTKE IEKTPO-
XMMHYECKHUM CII0COOOM C MPUMEHEHNUEM HEepacTBOPUMBIX AJIEKTPOJIOB U IEPEMEHHOT0 TOKA Y/IeJIbHBIC YHEPro3aTparsl
cocTtaBisioT 1,5-2 (kB u)/m3.

WATER CLEANING FROM METAL IONS BY ELECTROCHEMICAL ACTION,
SETTLING AND COAGULATION

Shestakov 1.Y., Raeva O.V., Nikiforova E.M., Eromasov R.G.

Federal State Autonomous Educational Institution of Higher Professional Education, Siberian Federal
University, Institute of Non-Ferrous Metals and Material Science Russia, 660025, Krasnoyarsk, 95
Krasnoyarsky Rabochy Av.

At present there are many different methods to clean water and water solutions - mechanical, chemical, electrical,
physical, biological, combined, etc. To clean water from iron settling is used rather effectively. Electric coagulation, ion-
exchange technology, biological treatment, etc. are widely applied to clean water from copper, nickel, chromium (VI).
Studies of water cleaning from all these ions present in small concentrations are practically not available. The article
presents the results of experimental studies of water cleaning from metal ions by settling, coagulation, electrochemical
and combined methods. In addition the comparative assessment of cleaning degree is given. The highest degree of
water cleaning from ions of all considered in this article metals is achieved by combined method. It includes passing
asymmetric alternating current through treated water using insoluble dissimilar electrodes, introduction of coagulant
ferrous sulfate (FeSO4-7H20) in ratio 2.5:1 to initial concentrations of ion-complex formation agent and removed
ions followed by water settling during 10 days. The degree of water cleaning shows good results: from ions of nickel
—37.37%, cadmium — 73.1%, chromium — 91.41%, copper — 99.14% and iron — 99.71%. Specific power consumption
is W =0.34 (kW-h)/m3. In case cleaning is performed by electrochemical method employing insoluble electrodes and
alternating current, specific power consumption is 1.5-2 (kW-h)/m3.
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HUCCJIEJOBAHUE OYUCTKHA BO/IbI JIJEKTPOXUMHWYECKHUM CIIOCOBOM
B HECTAIIMOHAPHOM SJIEKTPUYECKOM IOJIE C TOCJIEAYIOIIEN KOAT VJISILIIUE

lecrakos U.S., PaeBa O.B., Huxugopona 3.M., Epomacos P.I'.

DI'AQY BIIO «Cubupckuii (eneparbHblii yHIBEpCUTeT, IHCTHTYT LIBETHBIX METAILIOB M MATEPHATIOBSICHHSDY
(CDY UIMuM) Poccust, 660025, i Kpacrosipek, nip. nmenn ra3. KpacHosipekuid padounid, 95; e-mail: O.V.Raeva@mail.ru

Onnnm 13 Hanboree MePCTIEKTHBHBIX HATPABIIEHNH OYMCTKH BOZIBI OT HOHOB METAILIOB SIBISTIOTCS YMEKTPOXUMHIIECKHE
METO/IbI C IIPUMEHEHUEM HEPACTBOPUMBIX IEKTPOJOB U IIEPEMEHHOIO ACUMMETPUYHOIO ToKa. OJJHAKO JaHHbIE METO/bI Me-
FOT CBOM HEIOCTATKH — HEBBICOKAS CTENICHb OYKCTKH M 3HAYUTENBHbIE yiebHbIe sHeprosarparsl (1,5-2 (kBr-a)/m3). B crarse
TIPEZICTABIICHBI PE3YJIBTAThl SKCIIEPHMEHTAIIBHBIX UCCIISIOBAHNN AIEKTPOXHMUYECKOTO CII0oc00a OYHCTKH BOIBI B HECTAINO-
HAPHOM 3MEKTPHYECKOM TI0JIE C MOCIEMYIONIEH KOaryysiiel, MO3BOSIONIET0 YBEIMIUTh CTENEHb OUUCTKU BOABI OT HOHOB
METAJUIOB TIPY MAJIBIX YAeIbHBIX dHepro3arparax (0,34 (kBr-1)/M3). MakcuManbHas CTENeHb OYUCTKU BOJIBI OT BCEX paccMa-
TPUBAEMbIX HOHOB JIOCTUTAJIACh IIPHU MPOITYCKAHNK Yepe3 Hee MEPEMEHHOI0 aCHMMETPHUYHOIO ToKa B Kommmuectse 300 K/ ¢
HCIIOIB30BAaHNEM HEPACTBOPUMBIX Pa3HOPOIHBIX MIEKTPonoB (Hepskasetomast cranb 12X 18H10T, turanossrii crumas OT 4-0),
BBEJICHUH KOAryJIsIHTa — CepHOKHCIOrO xerne3a FeSO4-7H20, nadanbHas KOHIIEHTpAI|s KOTOPOTO MPEBbIIIaia HaYaIbHYIO
KOHLICHTPALIIIO KayKJI0I0 YaI1EMOr0 HOHA B 2,5 pasa, 1 JajlbHelIeM oTcTauBaHuu B TedeHue 10 cyTok.

STUDY OF WATER TREATMENT BY ELECTROCHEMICAL METHODS
IN NON-STATIONARY ELECTRIC FIELD WITH SUBSEQUENT COAGULATION

Shestakov L.Y., Raeva O.V., Nikiforova E.M., Eromasov R.G.

Federal State Autonomous Educational Institution of Higher Professional Education, Siberian Federal
University, Institute of Non-Ferrous Metals and Material Science Russia, 660025, Krasnoyarsk, 95
Krasnoyarsky Rabochy Av., e-mail: O.V.Raeva@mail.ru

Electrochemical methods using insoluble electrodes and asymmetric alternating current is the most promising area
of water treatment from metal ions. However, these methods have certain disadvantages - low degree of purification and
high specific energy consumption (1.5-2 (kW-h)/m3). This article presents the results obtained by experimental studies
of electrochemical method of water treatment in a non-stationary electric field followed by coagulation, which allows to
increase the degree of water purification from metal ions and decrease specific energy consumption (0.34 (kW-h)/m3).
The maximum degree of water purification from all specified ions was achieved by passing through it asymmetrical
alternating current 300 coulomb/l with application of insoluble dissimilar electrodes (stainless steel 12X18H10T and
titanium alloy OT 4-0), introducing coagulating agent - ferrous sulphate (FeSO4-7H20), the initial concentration of
which was by 2.5 higher than the initial concentration of each ion removed, and subsequent settling during 10 days.

IPOTHO3UPOBAHUE MOPAJIbHOM JOJITOBEYHOCTH PACIIPEJIEJTEHHBIX
VUH®OPMAIIMOHHBIX CUCTEM C YYETOM MPOTPECCUPYIOIINX OT PAHUYEHUI
HA BO3MOKHOCTHU BOCCTAHOBJIEHUS PECYPCA SJIEMEHTHOM BA3bI

IllecTonmanosa O.JI.

Ounman «Bocxom»y @I'BOY BIIO «MockoBckuii aBUAIIMOHHBII HHCTUTYT (HAIIMOHAJIBHBIM HCCIIEI0BATEIbCKHH
yHHBepcuTeT) B I baiikonype, T. baiikonyp, Pecniyonuka Kazaxcran
(468320, Pecrryomika Kazaxcran . balikonyp, npocrekT I'arapuna, 1. 5)

PaccmarpuBaroTcst BOMPOCHI MPOrHO3MPOBAHNS MOKA3aTeneil MOPAIbHOM JONTOBEYHOCTH PACPEAEICHHBIX NH(pOpMAIH-
OHHBIX CHCTEM B CITy4ae, KOIJia IPee/IbHOE COCTOSIHNE MH(OPMALIMOHHOMN CHCTEMbI HACTYIIAET U3-3a CHIDKCHHS BO3MOKHOCTEH
BOCCTAHOBJICHHSI €€ PECypca M0 MPUIHMHE MOPAIIGHOTO CTApEHHs MEMEHTHOH 0a3bl, TEXHOIOTHIT PEMOHTA, CHSTHSI C TIPOM3BO/-
CTBa KOMIUIEKTYOIMX. [IporHo3HpoBaHKe OCYIIECTBIIAETCS HA OCHOBE JMHAMMUYECKOIO MHOTOMOJIENIBHOIO AHAIM3a BKIIAZIOB
PA3IMUHBIX TP IEMEHTOB 00OPYIOBAHS M MOICHCTEMBI BOCCTAHOBIICHHSI TEXHIYECKOTO PECYpCca B M3MEHEHHE BEPOSITHO-
CTU HEJIOCTIIKEHHUS TIPEIENIBHOTO COCTOAHMS. [IpUBE/ICHO BIEPBbIC MOMYyUYEHHOE AHAIMTUYECKOE BBIPAKEHUE, TIO3BOJIIOLIEE B
00I1IeM BHJIE OLICHUTH BETMYMHY TaMMa-TIPOLICHTHOTO OCTATOYHOTO CPOKa CITY’KOBI HH()OPMAIIMOHHON CHCTEMBI, KaK peIlcHHe
MHTErPaIbHOTO YPaBHEHUs1 MOPAJIbHOIO CTapeHHst Tperbero pona. Ormcan crnocod UTepaliOHHOrO MPHOMIKEHHOTO PeLIeHNUs
JIaHHOTO ypaBHeHusI. [lomyuens! BEIpayKeHHs [Tl OLIEHUBAHKSI IPEZIENbHBIX 3HAUEHUH NoKa3aTeielt MOpajabHON JI0JITOBEYHOCTH
MH(POPMALOHHON CHCTEMBbI KaK HPH HIEaIbHOI MOICHCTEME BOCCTAHOBIICHNUS PECYPCa, TaK U IPH HOJIHOM €€ OTCYTCTBHHL.

MORAL DURABILITY FORECASTING OF THE DISTRIBUTED INFORMATION SYSTEMS
WITH REGARD TO THE PROGRESSIVE RESTRICTIONS ON THE POSSIBILITY
OF RESOURCE RECOVERY ELEMENT BASE

Shestopalova O.L.

A Branch «Voskhod» of the Moscow aviation institute (national research university) in Baikonur, Baikonur,
Republic of Kazakhstan (468320, Republic of Kazakhstan, Baikonur, Gagarin Ave

The article deals with the moral durability indicators forecasting of the distributed information systems. Dealt
with a situation where the limit state of the information system occurs due to reduction options for restoration of its
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resource. The reasons for this is the obsolescence of the hardware components, technologies of repair, removal from the
production of components. Forecasting is performed on the basis of the dynamic multi-model analysis of contributions
of different groups of the equipment items and subsystems recovery of a technical resource in changing the limiting
state probability. Is given for the first time obtained the analytical expression, allowing you in general assess the
magnitude of gamma percentage of the residual service life of the information system as the solution of an integral
equation of the obsolescence of the third kind. The method of iterative approximate solution of this equation described.
The expressions are obtained for the evaluation of limit values of indicators moral durability of the information system,
as at the ideal subsystem resource recovery, and its total absence.

®PAKTAJBHASA PASMEPHOCTH IOJEN MOBEPXHOCTHBIX 3ATPSI3HEHUM:
BJIMAHUE PACIIOJIO)KEHUA UCTOYHUKOB

HIunkapenko A.A.!, I'ydapesC.B."?, Bepr J.B."2, Manxypos WU.JL.!

1 ®BI'YH UncrutyT npoMsiiuenHoil skonoruu YpO PAH, Exarepun6ypr, Poccus
(620219, Exarepun0ypr, 'CI1-594, yn. Codbu Kosanesckoii, 20), e-mail: aashink@yandex.ru
2 OT'AOY BIIO «Yp®Y umenu nepsoro Ilpesunenra Poccuu b.H. Enpuunay», ExatrepunOypr, Poccus
(620002, ExarepunOypr, ya. Mupa, 19)

[puBeneHa MeToaMKa pacueTa 3HAYCHUST (PPAKTATBHOU Pa3MEPHOCTH MOJICH MOBEPXHOCTHBIX 3arps3HEHUM, Oa-
3UPYIOMIAsCS HAa U3YYCHHH 3aBHCHMOCTH MACChl 3arpsi3HSIONIErO BEIIECTBA OT 3aHMMAeMON MM IUIOMIAM TPH KOH-
[CHTPAIIMK BBIIIE 33JaHHOTO YPOBHS, MOCTPOCHHOW B BAXKIBI JIOTApU(PMUICCKUX KOOpauHaTax. MccrnenoBaHa 3a-
BHUCHMOCTb 3HauCHUsI (PPaKTaNbHON pa3MEPHOCTH MOJIEH MOBEPXHOCTHBIX 3arpsI3HEHHUI OT KOJMYECTBA M B3AHMHOTO
PacIONIOKEHUsT UCTOUYHHUKOB. [10J1s1 3arpsi3HEHNIT pacCUMTaHBI 10 IMUTAIIMOHHON MOJICTTH KJIETOUHBIX aBTOMATOB A 1,
2, 3, 4-X TOYEUHBIX HCTOYHUKOB OJIMHAKOBON MOIIHOCTH, HAXOSIIMXCS BOJIM3U U HA YAaJ€HHU IPYT OT APYra IpH OT-
CyTCTBUH BeTpa. Kputeprem ynaieHHOCTH HCTOYHUKOB JAPYT OT IpyTa SBISCTCS MOJTHAS ITHPHHA Ha TIOJIOBHHE BBICOTHI
R pacnpenesnenus 3arpsi3HeHHs OJIHOTO HCTOYHUKA. Pa3Mep MoenbHOTO 1mosist 2X2 KM, BeicoTa arMocdepsl — 1 kv. 3Ha-
yenne (pakranbHOi pazmeproctd (0T 1,88+0,01 mo 1,591+0,003) yMeHbIIaeTCs ¢ YBEIMUCHHEM YHCIa HCTOUHHKOB
TOJIBKO IIPU UX OIN3KOM PacIoNoKeHHH (PacCTOSTHIE MEXKIY IEHTPAMH HCTOYHHUKOB nopsiaka 1,2 R).

THE FRACTAL DIMENSION OF SURFACE POLLUTION FIELDS:
THE DEPENDENCE ON SOURCES LOCATION

Shinkarenko A.A.!, Gubarev S.V."%, Berg D.B."?, Manzhurov LL.!

1 Institute of Industrial Ecology Ural branch of RAS, Ekaterinburg, Russia
(620219, Ekaterinburg, street S.Kovalevskoy, 20), e-mail: aashink@yandex.ru
2 Federal State Autonomous Educational Institution of Higher Professional Education «Ural Federal University
named after the first President of Russia B.N. Yeltsin», Ekaterinburg, Russia (620002, Ekaterinburg, street Mira, 20)

The method of calculating the fractal dimension of dirt surface fields, based on studying the dependence
of the pollutant mass and the occupied area formed in double logarithmic coordinates at concentrations above
the specified level is introduced. The fractal dimension value of the surface pollution fields dependence on the
number and mutual arrangement of sources has been researched. The fields of pollution have been calculated by
a cellular automata simulation model for 1,2,2,4-point sources of equal emission power which had been located
close to and far away from each other, wind velocity = 0. The criterion for distance between sources is the full
width at a half maximum (FWHM) R of single-source pollution spread. The field model size is 2x2 km, the
atmosphere height is 1 km. The fractal dimension value (from Df = 1,884+0,01 to 1,5914+0,003) decreases with
the source number increase only when they are close to each other (the distance between the sources centers is
on the order of 1,2 R).

COBEPIHIEHCTBOBAHME METOJUKH MPOEKTUPOBAHMS ONEPALIAIA
IVIOCKOT'O IIVIN®OBAHUS NIEPU®EPUEUN KPYTA
HA OCHOBE KOMIVIEKCHOTI'O MOJAEJIUPOBAHUSA MTPOLHECCA

Munynaun JI.B.

OI'BOY BIIO «FOsxHO-Ypanbckuil rocynapcTBeHHsli yHusepcuret» (HIY), Uensbunck, Poccus
(454080, r. Yensounck, npocr. uM. B.1. Jlenuna, 76), e-mail: shipulin86@mail.ru

B pesynberare aHanm3a CymecTBYIOLICH METOIUKH MPOCKTUPOBAHUS OIEpPAIMid IIOCKOTO NUIH(OBAHUS TICPH-
(epueil kpyra yCTaHOBJICHO, YTO OCHOBHBIM HEIOCTATKOM SIBIISICTCS JKECTKOE 3a/IaHKe KOJIMYECTBa pabouuX XOI0B.
IIpennaraercs nenuTh NPUIYCK HA CTAJWU U ONTUMHU3UPOBATH KOJIMYECTBO pabOYHMX XOJI0B Ha KaXI0i W3 HuX. MH-
CTPYMEHTOM OINTHUMH3ALMHU SIBIISICTCS] KOMIUICKCHAST MOJIENb MPOLIECCa, YUUTHIBAIOIIAS OCHOBHBIC MEXaHUYECKHE, Te-
IIOPU3MYECKIE U CHIIOBBIC 0cOOeHHOCTH. OCHOBOW KOMIUIEKCHOM MOJICIH SIBIISICTCS pa3paboTaHHAasi TeOMETPUYCCKAst
mozenb GopMupoBanus HUTH(GOBAHHON MOBEPXHOCTH U CheMa IPHITYCKa, MO3BOJIIIONIAs TPOTHO3UPOBATH MUKPOpE-
nbed 3aroTOBKU Ha KaXJI0M padodem xofe ctona. COnpsHKeHUEe reOMETPUICCKON MOJICIH € CYIIECTBYFOIIUMHU TEILIO-
(bu3HYIECKOil M CHUIIOBOW MO3BOJMIIO PEaM30BaTh KOMILICKCHYIO HMHUTAIMOHHYIO MOJelb. VICIoap30BaHIe MOACIH
MMO3BOJISICT PACYCTHBIM IyTEM IIOJy4aTh MapamMeTpbl 00paOOTKH: IIECPOXOBATOCTH, IIYOWHBI MPIKOTA W BEITHYUHBI
YIOPYTHX OTKaTHi. Pa3paboTaHHasi KOMILICKCHAsT MOJIEIb SIBJISIETCS OCHOBOM /IS ONTHMU3ALIUH KOJIHYeCcTBa pabodnx
XOJIOB Ha CTasIX 00pabOTKH.
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IMPROVING METHOD OF DESIGN OF OPERATIONS FLAT GRINDING
BASED ON COMPLEX IMITATING MODELING

Shipulin L.V.

Federal State Funded Educational Institution of Higher Professional Education «South Ural State University»
(National Research University), Chelyabinsk, Russia (454080, Chelyabinsk, V.I. Lenin ave, 76),
e-mail: shipulin86@mail.ru

An analysis of the existing methodology of designing operations flat grinding by wheel periphery established that the
main drawback is the tough job of working strokes. It is proposed to divide allowance on stage and to optimize the number
of strokes on each of them. Optimization tool is a complex process model that takes into account the basic mechanical,
thermal and power characteristics. The basis of a complex model is developed geometric model of the ground surface and the
stock removal, allowing to predict relief stock at each working stroke table. Pairing with a geometric model of the existing
thermal and force of cutting possible to implement a complex simulation model. The use of the model by calculation can
receive treatment parameters: surface roughness, depth of defective layer and magnitude of the elastic deflection is pressed.
Developed a comprehensive model is the basis for optimizing the number of strokes in the stages of processing.

PA3BUTHUE U MOBBINIEHUE Y®®EKTUBHOCTHU SKOJIOT MUECKOM
COCTABJISIOINEN CUCTEMbBI TPAHCITOPTHOU HH®PACTPYKTYPBI I'. BEJITOPOJIA

IIupuna H.B.!, Kononosa 0.10.?

1 ®T'OY BIIO «benropozckas rocyaapcTBeHHas CeIbCKOX0o3siicTBeHHas akageMus uM. B.S1. Topunay,
Benroponckas 06m1., Poccust (308503, benroponckas 06:m1., benropozackuit p-u, . Maiickwii, yi. BaBumosa, 1),
e-mail: schnv02@mail.ru
2 ®I'OVY BIIO «benroponckuii ['ocynapctBennsiii Texnonoruaeckuit yausepcuteT uM. B.I [llyxoBay,
benropoxn, Poccus (308012, benropon, yin. Koctiokosa, 46)

ITpensoxeHo 1 000CHOBAHO IS BHEAPEHUS IPaJOCTPOUTEIILHOE MEPOIIPHATHE 110 MOBBIICHUIO Y3QPEKTUBHOCTH
9KOJIOTMYECKOT0 COCTOSIHUS OKpY>Karolel cpebl ropofa benropona 3a cuer cHIKEHHs 3arpsi3HEHHH BBIOpOCAMHU aB-
TOTPAHCIIOPTAa HAa TOPOJICKYIO Cpeay. Pa3paboTaH MPOEKT M0 CHHKEHUIO HETaTHBHOTO BO3ACHCTBHUS aBTOIAPKHHIOB T.
Benropoza ¢ momoIpio BepTUKaIbHOTO 03eneHeH s /caioB (vertical garden). beut mpoBezieH mog6op 1 KOppeKTUPOBKa
[I0CaJJOYHOTO MaTepuaja B yCIOBHAX POCCHICKOTO KIMMaTa ¢ y4eTOM MeToqu4eCKHX PEKOMEH/IAINH [0 IPUMEHEHUIO
JIPEBECHBIX 1 KyCTapHUKOBBIX BHIOB PACTCHHMII, HCIOIB3YEMBIX B OJIarOyCTPOICTBE M 03€JICHEHHH roposia MOCKBEL,
Pexomenaauuii o ycTpoicTBY BEPTUKAIBHOIO 03€JIEHEHUS HAa TEPPUTOPUU ropojia benroposa, yauThIBaICs OIBIT €B-
ponelckux cTpaH. TakxkKe IMpeaIoKeHbl ClIOCcO0bI OCAIKHU, YXO0/a, KOHCTPYKINH BePTUKAIBHBIX casioB. [IpoBenenHoe
HCCIIeJOBAaHUE MO3BOIMIIO PEKOMEH/IOBATh HHHOBAIMOHHYIO TEXHOJIOTHIO BEPTHKAJIBHOIO O3€JIEHEHHs (Ha Ipumepe
ABTONAPKHUHIOB) U MPEIOKHUTH €€ OpraHaM MECTHOTO CaMOYIPaBJICHHS JUTsl JJIbHEHIIIET0 BHEPSHUS U IIPUMEHEHUS
npu o3ereHeHny ropona benropona B pamkax Ctpareruu pa3sutus ropona 1o 2025 roaa.

DEVELOPING AND IMPROVING THE EFFICIENCY OF THE ENVIRONMENTAL SYSTEM
COMPONENT OF TRANSPORT INFRASTRUCTURE OF BELGOROD

Shirina N.V.!, Kononova O.Y.2

1 Belgorod State Agricultural Academy name after V. Gorina, Belgorod region, Russia
(308503, Belgorod region, village Mayskiy, Vavilov st, 1), e-mail: schnv02@mail.ru
2«Belgorod State Technological University named after V.G. Shukhov», Belgorod, Russia,
(308012, Belgorod, Kostyukov st., 46)

For the implementation of town-planning measure to improve the efficiency of the ecological environment of
Belgorod by reducing pollution emissions of vehicles on the urban environment is proposed and justified. A project to
reduce the negative impact of parking for Belgorod using vertical garden is developed. The selection and adjustment of
planting material in the Russian climate, taking into account the guidelines on the application of woody and shrub species
of the plants, used in landscaping of the city of Moscow, Recommendations on arrangement of vertical gardening on
the territory of the city of Belgorod and taking into account the experience of the European countries were carried out.
Also, the ways of planting, care, construction of vertical garden are offered. The study made it possible to recommend
innovative technology for vertical gardening (on the example of parking) and offer them to the local authorities for further
introduction and use in gardening in the city of Belgorod in the framework of the city development Strategy till 2025.

HUCIIOJIb30BAHUE ITAPAJIJIEJIBHBIX BBI‘II/IC‘.JJIEHI\/JII?‘I B AJITOPUTMAX OBYYEHUSA
N PABOTBI HCKYCCTBEHHOU HEUPOHHOU CETH

IITupma A.A., Uyaiokos B.A.

OI'BOY BIIO «Boponexckuii [ ocymapcTBeHHBIHN eqarorndeckuii yausepcure, Boponex, Poccus
(394043, Boponex, yi. Jlenuna, 86), e-mail: chul 130451@mail.ru

PaccmoTpeHo HCTonb30BaHyie MapaybIelbHBIX BEIMUCIICHAN Ha MHOTOSIICpHBIX HieHTpaibHOM (CPU) 1 rpadmaeckom (GPU)
TpoLieccopax ISl MOBBIIEHHS ObICTpOEHCTBHS padoThI HCKyccTBeHHOH HefiporHoi cetnt (MHC) B cucteme GunbTpaiy ryma.
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B Hexotopoii crerienr MHorornporeccopHble cicteMbl, kak 1 MTHC, kormpytot ctpykrypy Mosra. [IpensapuTesbHble pe3yiibrarsl
TIOKA3bIBAIOT 1,5-KpaTHOE TIOBBIIICHHE TIPOM3BOIMTEILHOCTH TPH 00paboTKe M300pakeHuit u 4-kparHoe npu oOydernr MHC.
Takum 00pa30M, HCHIONIB30BaHHE NApAJUICNIbHBIX PeaTH3aliii aroputMoB jutst 00yuenust u pabotsl THC crnocoGHO yMeHBIINTH
KOJIMYECTBO BPEMEHH, HEOOXOMMOE JUTsl 00pabOTKH JIAHHBIX. J[JIsl pacyeToB MCIIONB30BaHbI LIeHTpasIbHEIH poueccop Intel Core
15-2400 ¢ 4 sinpamu u rpadrraeckuii anantep NVIDIA GeForce GTX 460 ¢ 336 sinpamu. B kadectse MTHC ncnionb3oBad MHOTO-
cnoiinsIi nieprentpoH. Tectupoanue poBommnock B MATLAB ¢ ycranosnenHbm Parallel Computing Toolbox.

USE OF PARALLEL ALGORITHMS FOR LEARNING
AND WORK ARTIFICIAL NEURAL NETWORK

Shirma A.A., Chulyukov V.A.

Voronezh State Pedagogical University, Voronezh, Russia (394043, Voronezh, Lenin Str., 86),
e-mail: chul 130451@mail.ru

The usage of parallel computing on multi-core central (CPU) and graphics (GPU) processors to improve performance of
an artificial neural network (ANN) in a noise filtering. To some extent, multiprocessor systems copy brain structure. Preliminary
results showed 1.5 times performance improvement in image processing and 4-fold at training the ANN. Thus, the use of parallel
implementations of algorithms for learning and working ANN can reduce the amount of time required to process the data. For the
calculations used CPU Intel Core i5-2400 with 4 cores and graphics card NVIDIA GeForce GTX 460 with 336 cores. As ANN
used a multilayer perceptron. Testing was conducted in MATLAB to set Parallel Computing Toolbox.

MOJEJMPOBAHUE IMPOLHECCA 3AI'OTOBKH ITIOPA’)KEHHBIX ITIOKAPOM JEPEBBEB
BEH3O0MWJI0M U TEXHOJOI MYECKUM MOJYJIEM C JIEBEJIKON

Iupuun F0.A., llnpuun A.1O., 3sepes U.B.

OI'BOY BIIO «IloBoikCKUii TOCy1apCTBEHHbINH TEXHOIOTHYECKUN YHUBEPCUTETY, ﬁomKap-Ona, Poccus
(424000, Pecriyonuka Mapwuii O, . Momkap-Ouna, 1. Jlenuna, gom 3), e-mail: zvilya@rambler.ru

[penMeTom ncceJoBaHMS SIBISETCS TEXHOJIOTUS pa3pabOTKH MOPaKEHHBIX IT0XKAPOM JIPEBOCTOEB, OCYIIECTBIIsIC-
Masi OEH30IIIION M MAIIMHOM, COCTOSIICH U3 SHEPTETHUECKOTO MOYIISl H TEXHOIOTHYECKOro Moyl ¢ nebekoit (TMJI)
JUTsl KOMOMHUPOBAHHOI TpesieBKU JepeBbeB. [IpuBenieHa TexHOIOrnUecKas cxeMa 00paboTKi OEH30MOTOPHOH MUIIOH 1
TMJI peBOCTOEB € YUETOM MPOCTPAHCTBEHHOTO Pa3MEIICHUs TIOPaKEHHBIX MOKapoM JepeBbeB. M3noxena nHpopma-
[IMOHHO-JIOTMYECKast MOZIEIb, MOAPOOHO ONHUCHIBAIOIIAS IEMEHTBI TEXHOJIOIMYECKOTo Tpoliecca. B cooTBercTBHE C HEl
MpUBEJICHa MaTeMaTHdeckasi Mosellb paboTsl GeH30MOoTOpHOM el 1 TMJL, kputepreM (QyHKIIMOHUPOBAHUS KOTOPOI
sBIsieTcs BpeMsi. BeiBeniena opmyina npomssoautensroctn TMJI ipu ero coBMecTHO# padote ¢ 6eH3omnuioi. Beisisiena
3aBHCHMOCTB ITPON3BOUTENFHOCTH OT ()aKTOPOB, XapaKTEPU3YIOMINX MIPeIMET TPYAa, TEXHOIOTHIO 1 TapameTpsl TMIJL
3noxxeHHbIE B CTaThe MaTepHaIbl PEKOMEH/IYIOTCSI K UCHOJIb30BAaHNIO B MalOOOBEMHBIX JIECO3arOTOBUTEIBHBIX MPE-
MIPUATHSAX HE TOIBKO MPH pa3paboTKe TOPEIbHIKOB, HO TAK)KE TIPH OCBOCHHUH MepEyBIaKHEHHBIX JIECOCEK.

MODELING OF TREE FIRE BLANKS DEFEAT CHAINSAW
AND TECHNOLOGICAL MODULE WITH WINCH

Shirnin Y.A., Shirnin A.Y., Zverev L.V.

1 Volga State University of Technology, Yoshkar-Ola, Russia (424000, Yoshkar-Ola, street Lenin, 3),
e-mail: zvilya@rambler.ru

The subject of the research is to develop technology stand of trees affected by fire, carries out a chainsaw and machine,
consisting of a power module and the process module combined with a winch for hauling trees. The technological scheme
of treatment with chain saw and a technology board with a winch stands with the spatial distribution of trees affected by
fire. Stated information and the logical model, which describes in detail the elements of the process. According to the
mathematical model shows her work with chain saws and process module with a winch , the criterion for the operation
of which is time. The formula of the performance process module with a winch when working with a chainsaw. The
dependence of the performance of the factors that characterize the object of labor, technology and technological parameters
of the module with a winch. Set out in Article materials recommended for use in low-volume logging enterprises not only
in the development of burnt wood, but also in the development of water-logged wood-cutting areas.

YCTPOMCTBO MATHUTHOI'O KOHTPOJIA JIJI1 MOJCUCTEMBI YIIPABJIEHUSA
MMPOU3BOJICTBOM SJIEKTPOTEXHUYECKHWX U3IEJIAI

Mupoxos K.M., Hlaiixyraunos /1.B., lyopos B.H., sIuBapés C.I., Axmenos LI1.B., Iaiixyraunosa M.B.

000 «Majoe nHHOBaIIMOHHOE npearnpusiTre «THPOpMAMOHHBIE H U3MEPUTEITBHBIE CHCTEMBD»,
Hogouepkacck, Poccus (346400, HoBouepkacck, yi1. XmenbHuiikoro b., 153/37), e-mail: rd@mipiis.ru

B crarbe paccMOTpeHbI 3Talbl TEXHOJIOIMYECKOr0 poLecca IPOoru3BOJCTBA AIEKTPOTeXHUUecKuX u3aenuil. Io-
Ka3aHO, YTO KOHTPOJIb MATHUTHBIX ITapaMeTPOB MO3BOIAET OOHAPYKHUTH Je(PEKTHl Ha dTarnax COOPKH, TEM CAMBIM CO-
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KPaTUTh 3aTPaThl U YBEJIUYUTH BBIXOJ FOJHBIX U3/eauil. YCTpOoilcTBO KOHTPOJISI MArHUTHBIX CBOMCTB SBJISCTCA OCHOB-
HOH 9acThIO PETIOKCHHOH CHCTEMBI YIIPaBICHHS TEXHOIOTHISCKUM IPOIECCOM IIPOM3BO/ICTBA MMEKTPOTEXHUIECKUX
n3nenuid. [IpumeHeHue pa3paboTaHHOTO YCTPOICTBA O3BOJISIET 3HAYUTEIIBHO YBEINYUTh CKOPOCTD BBIITOJIHEHHUS OIle-
panuii KOHTPOJISI IPH COXPAHEHUN BEICOKOH JOCTOBEPHOCTH, U JOCTHYD YCIOBHUH, IPH KOTOPHIX BO3MOXKCH CILTOITHON
KOHTPOJIb M3enuil. OTINUUTENILHON 0COOCHHOCTBIO NMPEJIOKEHHOTO YCTPOIMCTBA SIBIISICTCS] HCIIOIB30BAHUE OPHIH-
HaJILHOTO JINHEHHO-CTYNEeHYaTOr0 METOAA OMpEeCHUsI MAarHUTHOW XapaKTEePUCTHKH, 00IaJaloNniero BEICOKON TOU-
HOCTBIO 3a CYET KOMIIEHCALUH TeMIEepaTypHOIl MOTrpEeLUIHOCTH; BO3MOKHOCTh OCYLIECTBIIATH KOHTPOJIb MAarHUTHBIX
TapaMeTpoB 1o paboueil 0OMOTKe KOHTPOIUPYEMOTro 00pasla, 4To HCKIIIOYaeT TpeOOBaHUE IO HAHECCHUIO M3MEpH-
TENBHOW OOMOTKH M CHIIKAeT BPeMsI KOHTPOJIbHBIX OIlepalii; KpUTeprUeM TOAHOCTH UCIIBITYEMOro o0pasna sBiseTcs
HETIPEBBIIICHNE JOITyCKa MaKCUMAIbHOM MOTPEIIHOCTH H3MEPEHHOI MarHUTHOH XapaKTePHUCTUKHL.

DEVICE FOR MAGNETIC CONTROL FOR REGULATION SUBSYSTEM
OF MANUFACTURE OF ELECTRICAL PRODUCTS

Shirokov K.M., Shaykhutdinov D.V., Dubrov V.1, Yanvarev S.G., Akhmedov S.V., Shaykhutdinova M.V.

Ltd. “Small innovative enterprise “Information and Measurement Systems”’, Novocherkassk, Russia
(436400, Novocherkassk, street B. Khmelnitskogo, 153/37), e-mail: rd@mipiis.ru

The theme of article is the stages of the technological process of production of electrical products. It is shown that the control
of magnetic parameters can detect defects during the assembly, thereby reducing costs and increase the yield ratio. The device
for control the magnetic properties is a major part of the proposed system of process control manufacturing electrical products.
Application of the developed device can significantly increase the speed of operation of control and maintaining the reliability of
the high and achieve conditions under which the possible total control products. A distinctive feature of the proposed device is the
use of the original line-step method for determining the magnetic characteristics with high accuracy due to compensation of the
temperature error, the ability to control the parameters of the magnetic coil controlled by the working sample, which eliminates
the requirement for applying the measuring coil and reduces control operations. The criterion validity of the test sample is the
Xia - exceedance of the maximum error tolerance of the measured magnetic characteristics.

METO/JIUKA OIIEHKHU BEPOATHOCTH OIIMBOYHOI'O ITPUEMA KOJOBOI'O CJIOBA
C YUYETOM PABBUMEHUA HA BJIOKHU U JIOKAJIM3AIIUU YYACTKOB

M xepaun A.H., Houasinckmii U.C.
Axanemust @CO Poccun, Open, Poceus, e-mail: van341@mail.ru

B nacrostimelt myOimKalmy npeicTapieHa MEeTOAMKA OLEHKH BEPOSITHOCTHBIX XapaKTePHCTHK MpHeMa KOIOBOTO CIIOBA:
BEPOSTHOCTh TPABIIILHOTO TIPHEMa, BEPOSTHOCTh OOHAPYIKEHHUSI OIIMOKH, BEPOSATHOCTh OMMOOYHOTO mpuema. OreHka yka-
3aHHBIX XapPaKTEPHCTHK BBINOIHEHA [T TPEX BO3MOXKHBIX CUTYALIHH, OMPEIENSIOIIMX TPH CITydast JUisl pa3OUeHHs] HCXOTHOTO
KOZIOBOTO CJIOBa Ha OJTOKH U JIOKAJTH3AIINN YIACTKOB C OIIMOKOI: 1) Tepeaun HCXOIHOTO KOIOBOTO CIIOBA; 2) Pa3OUEeHHs HCXO-
HOTO KOJIOBOTO CJIOBA Ha OJIOKH; 3) C YUETOM JIOKAIM3aIMK Y4acTKOB OJIOKOB Kojia. [IpeuiokeH Moxoz K HaXOXACHUIO MUHH-
MAJTBHOTO PACCTOSHHS O XEMMHUHTY JUTS KOZIa C IPOM3BONIBHEIMU TTapameTpamu N 11 k, OCHOBaHHBIH Ha YHCTICHHOM PEIIeHN
chopMHPOBAHHON HEMHEHHOM ONTHMI3ALMOHHON 33/1auk C YYeTOM OIPaHIYCHHI, ONPEesIeMbIX U3 TPpaHHIl XeMMHUHTa U
[Tnotkuna. PaboToCcnocoOHOCTh MpeCcTaBIeHHO METOIMKH TPOBEPEHA Ha KOHKPETHBIX MPAMEpPaXx.

CHARACTERISTICS OF THE PERIOD DOSE TITRATION WARFARIN IN PATIENTS
WITH ATRIAL FIBRILLATION. RELATIONSHIP WITH CLINICAL FACTORS

Shkerdin A.N., Polyanskiy L.S.

Academy FSO of Russia, Orel, e-mail: van341@mail.ru

Method of estimating the probability of the reception codeword: the probability of correct reception, the probability of
detecting an error, the probability of erroneous reception is presented in this publication. For the three possible situations that
define the three cases to split the original codeword blocks and detecting areas with the error: 1) the transfer of source code word,
and 2) partitioning the original codeword blocks, and 3) taking into account the localization of parts of blocks of code executed
assessment of these characteristics. An approach to the determination of the minimum Hamming distance for a code with arbitrary
parameters N and k, based on the numerical solution of a nonlinear optimization problem is formed within the constraints defined
by the boundaries of the Hamming and Plotkin. Using specific examples, test the functionality of the provided methods.

HUCCIEJOBAHUE ITPUYHUH OBPLIBA DJIEKTPOJA ITPU MPOBOJIOYHO-BBIPE3HOM
JIEKTPO3PO3MOHHOMU OBPABOTKE MNAKETHPOBAHHBIX 3AI'OTOBOK

MlabikoB E.C., Abas3 T.P., Bepmmauna T.A., Mopo3os E.A.

Ilepmckuit HaMOHANBHBIN UCCIIEOBATENLCKUN MOTUTEXHUUECKHH yHUBepcuTeT, [lepmb, Poccust
(614990, r. [Tepmb, Komcomonbckuii p., 29), e-mail: lowrider11-13-11@mail.ru

B paboTe NpeacTaBIeHO MCCICAOBAHKUE IPOLECCa Pa3pbiBa HICKTPOAA-TIPOBOJIOKU IPH IIPOBOJIOYHO-BBIPE3HON
9JIEKTPOIPO3UOHHOM 00PabOTKe MAKETUPOBAHHBIX 3arOTOBOK. J|JIs M3ydeHus mpouecca oOpbiBa POBOJIOKU HPOBENCH
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psi SKCTIepUMEeHTOB. [Iporiece MPOBOIOYHO-BBIPE3HOM 3EKTPOIPO3UOHHON 00pabOTKH MPOBOMUIICS HA Pa3HbIX PEXKU-
Max pe3aHust TIPH Pa3HOM KOJIHMYECTBE 3arOTOBOK, COOpaHHbIX B makeT. Onpe/iereH Anana3oH mapamMeTpoB, TPH KOTOPBIX
MPOUCXOJIUT Pa3pbIB MPOBOJIOYHOTO EKTPONA-HHCTPYMEHTA. YCTaHOBIICHO, YTO OJHOMN M3 BO3MOXKHBIX MIPUYHH Pa3pbl-
Ba DJIEKTPOIa SBISIETCS. KOPOTKOE 3aMbikaHue. C MOMOIIBIO IKCIIEPUMEHTATBHBIX JaHHBIX U3MEPEeH 00bEM YAaIEHHOTO
ANEKTPOIa-MHCTPYMEHTA. YCTaHOBICHO PE3Koe BO3pPACTaHUE CHIIBI TOKA MPH pa3pbiBe MPoBoNoKH. [Ipy aHanm3e moiy-
YEHHBIX 3HAYCHUH OIMpeesIeHO 3HAYeHHEe CHITbI TOKA, BO3HUKAIOIICH B KaHale mpoOost Py 0OpBIBE EKTPOIA-TIPOBO-
noku. [IpecTaBieH Auana3oH H3MEHEHHUsI BETMYUHbBI CHITBI TOKA IIPH 00pbIBE a5eKTpoa. [1o pesymsratam HCCIeI0BaHUS
CTAQHOBHUTCS BO3MOXKHBIM TTOATBEPNUTH THIIOTE3y BOSHMKHOBEHHS B IIPOLIECCE PE3AHUS AICKTPUUESCKOM IyTH.

INVESTIGATION OF ELECTRODE BREAK REASONS DURING STACK WIRE LECTRICAL
DISCHARGE MACHINING

Shlykov E.S., Ablyaz T.R., Vershinina T.A., Morozov E.A.

Perm national research polytechnic university, Russia, Perm krai (614990, Perm, Komsomolsky av. 29.),
e-mail: lowrider11-13-11@mail.ru

This article is about investigation of electrode break reasons during stack wire electrical discharge machining.
Some experiments for investigation of electrode break were carried out. The stack wire electrical discharge machining
process was made with a different parameters of machining and different number of stack pieces. The range of
parameters which affect to electrode break was found. One of the possible reasons of electrode break is short-circuit.
The volume of the removed electrode tool was measured by the experimental data. There is sharp increase of current
intensity in the process of electrode break. The current intensity value that occurs in the breakdown channel was
determinate. The range of electrode break current intensity value changes was presented. According to the article it is
possible to confirm the hypothesis of electric arc occurrence during the machining

MCCJEJJOBAHUE PE3SOHAHCHBIX CBOMCTB AKYCTUYECKHX ITAHEJIEM
HLabrukos C.B.

OBI'OY BIIO «IloBomxckuii I'ocynapcTBeHHBIN TEXHOIOIMYECKUI YHUBEPCUTET, ﬁoun(ap-Ona, Poccus
(424000, Momkap-Omna, . Jlenuna, 3), e-mail: shlychkovsv@volgatech.net

B pabote paccMaTprBaeTCst TOHKOCTEHHAsI [TAHEITb, 3aKpeIUICHHAst Ha OTHOCE OT JKeCTKOro ocHosaHwmsl. Mcciemyercs ee
JIMHAMUYECKOE TTOBEEHHE KaK CBSI3aHHON YIPyro-aKyCTHUEeCKON CHCTeMBI. YTIpyTras cHcTeMa MpeICTaBIIsIeTCs IPSIMOYTOllb-
HOH TaHeIIbI0 — IIapHUPHO-ONIEPTON KOHCTPYKIMEH U3 IPeBECHHBI. B KadecTBe akyCTHIECKOH CHCTEMBI pacCMaTpHUBAETCs
BO3/YIIHBIH 00bEM, 3aKIIFOUEHHBII MEX/Ty NaHEeNbI0 U )KECTKMM OCHOBaHHEM. MareMaTnyeckast MOJIeNb CTPOUTCS C TIOMO-
B0 METO/a KOHEYHBIX IeMEHTOB. [l pacueTa HU3IMMX COOCTBEHHBIX YacTOT M (hOopM KoieOaHHil HCIIONB3YeTCsl METON
UTEpaLMii B IIOIIPOCTPAHCTBE COOCTBEHHBIX BEKTOPOB. ONpE/eNAeTCst U CONOCTABIIETCS CEKTP KoJeOaH il apHaIbHbIX
1 CBS3aHHON IMHAMHYECKHX CHCTEM B JMAIa30HE HU3IIMX M CPEIHUX YaCcTOT. YCTAHOBJIEHO, YTO HAIMYHE BO3IYIIHOTO
MPOMEXKYTKA MEK/TY TTAHEIIbIO 1 AKECTKMM OCHOBAaHHEM YBEIIMUHBAET KOJIMUECTBO PE30HAHCHBIX YaCTOT YHPYTOiM CHCTEMBI
03BOJIsIET O0Iee A(P(HEKTUBHO MOMIOMATE SHEPTHIO 3BYKOBBIX KOJICOAHMH B IMara30He HIBMINX U CPEJHIX JacTOT.

STUDY OF THE RESONANT PROPERTIES OF ACOUSTIC PANELS

Shlychkov S.V.

Volga State University of Technology, Yoshkar-Ola, Russia (424000, Yoshkar-Ola, pl. Lenin, 3)
e-mail:shlychkovsv@volgatech.net

In this paper the thin-wall panel, docked at a distance from the hard ground. Investigates the dynamic behavior of
elastic-like sound system. Elastic system is a rectangular panel is swing jointed design of wood. As the acoustic system is
air volume between Panel and hard ground. The mathematical model is constructed using the method of finite elements.
The lowest eigenmodes and eigenfrequencies are computated by the subspace iteration method. Defined and mapped to
the range of oscillations of the partial and dynamical systems in the range of low and medium frequencies. The presence
of air gap between Panel and hard ground increases the amount of resonance frequencies of elastic system and allows you
to more effectively absorb the energy of the sound vibrations in the range of low and medium frequencies.

METOJI CAMBOJIbHOI PETPECCHU HA OCHOBE CETEBOI'O OIIEPATOPA
B 3AJAYE CUHTE3A YIIPABJIEHUS

MImansko E.JO.2, Insees A.HU.!

1 denepanbHOE rOCyIapCTBEHHOE OFOIDKETHOE YUPEXKACHNE HayKH BhrauciuTennbHblil eHTp uM. A.A. JloporHuIbIHA
Poccwuiickoit akanemun Hayk, Mocksa, Poccust (119333, Mockasa, yi1. Bauiiosa, 40), e-mail: aidiveev(@mail.ru
2 denepaibHOE TOCYIAPCTBEHHOE OF/KETHOE YUpEXkKIIeHNe HayKu Borurcurenbhblil eHTp uM. A.A. JlopoaHuipHa
Poccwuiickoit akanemun Hayk, Mockea, Poccust (119333, Mockga, yi. BaBuiiosa, 40), e-mail: e.shmalko@gmail.com

PaccmarprBaeTcst 3aa4a CHHTE3a YIIPABJICHHS, KOTOPAsi COCTONT B HAXOXKJIHHH MHOTOMEPHO# (DYHKITNH YIIPaBIeHHs OT KO-
OpIMHAT MPOCTPaHCTBa cocTosiHui. [IpoQriema, CBs3aHHAsK ¢ HAXOXKICHAEM MaTeMaTHUeCKHX BBIPAKEHHMI, OTHOCHTCS K 3a/1a4am
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CHUMBOJIBHOH perpeccry. B HacTosiiiee Bpems HOSIBIIACH BOSMOXKHOCTB BBITIONHSTH CHMBOJIBHYIO PETPECCHIO C TIOMOIIIBIO BBIUHC-
JIUTESTFHON MaIMHBL B paboTe /st aBToMaTH3aliu Morcka ()yHKIHH YIIPABISHHS PEITAraeTCs HCTIONB30BATh METOI CUMBOJILHON
perpeccun Ha 6ase cereBoro oreparopa. CeTeBoit oreparop sSBIETCsi 0C000i CTPYKTYPOi TaHHBIX, MO3BOJIOIICH MPEICTABUTH
000 MATEMATHYECKOE BBIPKCHHUE B BUIIC MATPHIIBI, COIEPIKAIICH HOMEpa YHAPHBIX M OMHAPHBIX Orepartiit. MI3MeHsist o ompe-
JIeTICHHBIM paBHJIaM 3HAYCHHST AEMEHTOB MaTPHLIBI CETEBOTO ONepaTopa, METOJ MO3BOISIET MOMTyYaTh HOBBIC MaTeMaTHYECKUE BbI-
pakernst. Takoe MpezicTaBIeHHe 00ECICIMBACT BOSMOYKHOCTh MIPUMEHEHHSI PA3NTHYHBIX TIOMCKOBBIX aJITOPHTMOB JUTSI HAXOMKICHUST
ONTHMAJIBHOIO MAaTeMAaTHIECKOT0 BRIpaKeHISL. B paboTe mprMeHsIeTcst MeToJ1 MHTeIUICKTYTIbHOH ABororiu. [ IpesicTaBieH qicieH-
HBII PHMEp CHHTE3a YIPaBIICHHUsT IBIVKEHIEM MOOFITBHOTO pO0OTa IO TPACKTOPHH C (HDa30BBIME OrPAHUYCHHSIMIL

SYMBOLIC REGRESSION METHOD BASED ON NETWORK OPERATOR
TO SOLVE THE PROBLEM OF CONTROL SYNTHESIS

Shmalko E.Y.2, Diveev A.L!

1 Institution of Russian Academy of Science Dorodnicyn Computing Centre of RAS, Moscow, Russia
(119333, Moscow, Vavilova str., 40), e-mail: aidiveev@mail.ru
2 Institution of Russian Academy of Science Dorodnicyn Computing Centre of RAS, Moscow, Russia
(119333, Moscow, Vavilova str., 40), e-mail: e.shmalko@gmail.com

The paper concentrates on the problem of control synthesis that is to find a multi-dimentional control function which depends
on the coordinates of the state space. Such problem to search a needed mathematical expression relates to symbolic regression tasks.
Nowadays it becomes possible to use a computer for symbolic regression calculations. A symbolic regression method based on the
network operator is proposed in order to automate the search of a control function. The network operator is a special data structure
that allows to present any mathematical expression in the form of a matrix with numbers of unary and binary operations as elements.
Changing the elements of the matrix allows to receive new mathematical expressions. Such approach makes possible the usage of
various search algorithms to find an optimal mathematical expression. The intellectual evolution algorithm is applied for searching.
The paper provides a numerical example of path motion of mobile robot with constraints of state.

AMILUTUTYITHO-YACTOTHBIE XAPAKTEPUCTUKHN KOJIEBAHUI ®YHIAMEHTOB
N KOHCTPYKIIM KOPOOBANPOYHBIX BAPABAHOB

lomun U.U., Ilodennnckuii B.B., Bacunesckuii JI.A.

OI'BOY BIIO «Ypanbckuil rocyaapcTBEHHbIH I€COTEXHUUECKUH yHUBEpcUTETY, ExarepunOypr,
Poccust (620085, 1. Ekarepun0Oypr, Cubupckuii Tpakt, 37), e-mail: pobed@el.ru

Paspabotransl mrHaAMITYECKast 1 MaTeMaTHdecKasi MOJICITH CUCTEMBI «OapabaH-(Q)yHIaMeHT» Ha TPYHTOBOM OCHOBaHUH,
ONHCHIBAIOIHE BEPTHKAIBHBIE M TOPU30HTAILHO-BpAI[aTeIbHbIE KOJICOAHNUS B AJIEMEHTaX KOHCTPYKIMH KOPOOOIMPOIHBIX
OapabaHOB 1 UX (pyHAaMEHTOB. /1151 pa3paboTKH TMHAMIYECKOH MoieTH KoebaHuii (hyHIaMEeHTOB KOPOOOIUPOYHBIX Oapa-
0aHOB MPHHATA MOzIENb rpyHTOBOTO ocHOBaHus H.II. INaBiroka — 3. Payia ¢ cocpenoroueHHbiME TTapameTpamu. Ha pea-
n30BaHHBIX B cpenie MathCad Monemnsx BBITOITHEHO IMHTAIHOHHOE MOJICITHPOBAHUE H OTPEICTICHBI COOCTBEHHBIE YACTOTHI
Y aMIUIUTYHO-YaCTOTHBIE XapaKTePHCTUKU KojleOaHHi 10 BceM 00OOIIEHHBIM KOOPJIMHATAM B SJIEMEHTAaX KOHCTPYKIIMH
KOHKPETHOTO KopooOmipodHoro 6apadana u hyHmamenTa. Ha mpumepe rccnenoBanust kopooOmupodroro 6apabana Kb-425
rpapMuecKy oKa3aHbl 3HAYCHMS [TapaMeTPOB KOJIeOaHUH 2IEMEHTOB CHCTEMBL. B pabote crienano 00001eHne pe3yibTaToB
HCCIICIOBAHMH C BO3MOXKHOCTBIO HCTIONb30BAHHS MOJIENEiT M IPOrpaMMBI TTPH UCCIIE0BAHUSX KOJeOaH it KOPOOOIHPOUHBIX
6apabaHoOB 1 (hyHIAMEHTOB JIIOOBIX TUITOPA3MEPOB METOJIAMU UIMHUTAIIMOHHOTO MOICITHPOBAHHSL.

AMPLITUDE-FREQUENCY CHARACTERISTICS OF FOUNDATIONS
AND STRUCTURES DEBARKING DRUMS

Shomin LI., Pobedinsky V.V., Vasilevsky D.A.
Ural State Forest Engineering University

Developed a dynamic mathematical model of the system and “drum-base” on grade, describing the vertical and horizontal
rotational oscillations in structural elements debarking drums and their foundations. To develop a dynamic model of vibration
foundations debarking drums accepted model of the subsoil NP Pavlyuk - E. Rausch with lumped parameters. Realized in
the medium to MathCad models performed simulations and determine the natural frequencies and amplitude-frequency
characteristics of all generalized coordinates in structural elements specific debarking drum and base. With Studies debarking
drum KB-425 are shown graphically oscillation parameters of system elements. The paper made a synthesis of research leading
to the use of models and programs in research vibration debarking drums and foundations all sizes by simulation.

OCOBEHHOCTH UCIIOJBb30BAHUA BOOJOPOJHOI'O TOIIVIMBA
B IBUTATEJISIX BHYTPEHHET'O CT'OPAHUS 1JIs1 ABTOHOMHBIX 'MBPHU/THBIX
SHEPTETUYECKUX CUCTEM

ycTpoB ®.A.
deiepaibHOE TOCYIAPCTBEHHOE OFO/PKETHOE 00Pa30BaTEIbHOE YUPEKICHHE BHICIIETO MPOPECCHOHAIBHOTO 00-
pazoBaHus «MOCKOBCKUI rOCYJapCTBEHHbIH MalMHOCTpouTeIbHbIN yHuBepcuteT (MAMM)» (YHuBepcuteT

MamnHoctpoeHus), (107023; r. Mocksa, yi. bonbias CemenoBckast, 1.38), e-mail: shustrov@yandex.ru.

B cratpe MPOBEJACH aHaIn3 0COOCHHOCTEH HCITOJIB30BAHHUS BOAOPOAHOIO TOIUIMBA B JABUTATCIIAX BHYTPEHHETO
Cropanus JJig aBTOHOMHBIX FI/I6pPI,E[HI>IX OHEPTCTUYCCKUX CUCTEM, PACCMOTPECHBI PA3JINYHBIC METOAbI ITUTAHUSA ABUTA-
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TeJsiell BHYTpPEHHETo cropanus BofoponoM. [Tomumo 3Toro paccMoTpeHs! BapuaHThl aBToHOMHoro nutanust JIBC Bogo-
POZIOM, B TOM YHCIIC C IIPUMEHEHNEM KOHBEPCHH YITIEBOAOPOIHBIX TOILUIMB C YTHJIM3alUeH SHEPrHM OTPadOTaBIINX
ra3oB. JlaHo 060CHOBaHKE BEIOOPA MCXOAHOTO CHIPBS JUIS TOMYYEHHsI BOAOPOICOAEPIKAIIIETO ra3a U criocoda KOHBEp-
cuu. PaccMOTpeHBI OCHOBHBIC HaIpaBJICHU UCCIIEOBaHUIN KaTaln3aTOpOB CyXOi KOHBEPCUU METaHOJIA B CUHTE3-Ta3,
OTPa’XeHBI UX IPEUMYIIECTBA M HeIOCTaTkU. Ha ocHoBaHMM aHanm3a 0COOCHHOCTEH HCIOIB30BAHUS BOJOPOIHOTO
TOIUTHBA B JIBUTATEINSIX BHYTPEHHETO CTOPAHUS JJISl aBTOHOMHBIX THOPUAHBIX SHEPTETHIECKUX CHCTEM CJETaH BBIBOJ
0 11e1ec000pa3sHOCTH UCIOJIb30BaHUSI aBTOHOMHOI'O MUTAHUS ABUIATeNsl BHYTPEHHEIO CTOPaHUs BOZOPOAOM, HOIY-
4aeMbIM B IIPOLECCE CYXOU TEPMOKATAIUTUYCCKOM KOHBEPCUU METAHOJIA B IPUCYTCTBUU METAITIMYECKON ILIATUHBI,
CTaOMIM3UPOBAHHOI HA OKCHU/IE aTIOMUHHS, HAHECEHHOM Ha BBICOKOTIOPHCTHIN MPOHULIAEMBIN sTYCHCTHIN IEHOMETAIL.

FEATURES OF USE OF HYDROGEN FUEL IN INTERNAL COMBUSTION ENGINES
FOR THE AUTONOMOUS HYBRID POWER SYSTEMS

Shustrov F.A.

Moscow State University of Mechanical Engineering (UMech),
(107023; Moscow, Bolshaya Semenovskaya str., 38), e-mail: shustrov@yandex.ru

This paper analyzes features of use of hydrogen fuel in internal combustion engines for the autonomous hybrid power
systems, discussed various methods of supply hydrogen internal combustion engines. Besides embodiments discussed
autonomous supply hydrogen engine, including using the conversion of hydrocarbon fuels with the exhaust gas energy recovery.
Provide justification for the choice of feedstock to produce hydrogen gas and the conversion process. The main research areas of
catalysts in the dry reforming of methanol synthesis gas, reflected their advantages and disadvantages. On the basis of analyzing
the use of hydrogen fuel in internal combustion engines for autonomous hybrid power systems concluded that the feasibility
of using autonomous power an internal combustion engine with hydrogen produced during the conversion of methanol in the
presence of platinum metal stabilized on alumina deposited on a highly porous permeable cellular metallic foam.

PABPABOTKA CIHENUAJIM3UPOBAHHOI'O TIPOI'PAMMHOI'O OGECIIEYEHUSA
JJIS1 YITPABJIEHUSI CUCTEMOU U3MEHEHUS ®A3 IT'A3OPACIIPEJIEJIEHUSA

lycrpos ®.A., [Terpuuenko JI.A.

®DenepanbHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO IPOJECCHOHAIBHOTO
o0OpazoBanus «MOCKOBCKHH rOCy/IapCTBEHHBIH MATHHOCTPOUTENIbHBIN yHHBepcuTeT (MAMI)»,
(107023; . Mockaa, yin. bonbrias CemenoBckas, 1. 38), e-mail: shustrov@yandex.ru

B crarbe ommceiBaeTcs pa3paboTka CUCTEMbI YIpaBlIeHHs (a3aMu ra3opacipeeseHus JBUraTeNs BHYTPEHHETO
cropanus. CrcrteMa ynpasieHUs (a3zaMH ra30pacipesiesieHus] HOCTpOeHa Ha 0a3e KOHTpoJuIepa PEeasIbHOTO BPEMEHHI
National Instruments Compact RIO 9012 - 9013. [Ins nanHOTO KOHTpOJUIEpa OBUIO pa3paboTaHO MPOrpaMMHOE 00e-
crieuenue ¢ rpapuaeckuM uHTepdericom. [TogpoOHO omrcaHbl BOZMOXKHOCTH PETYIMPOBAHUS U YIPaBICHHs (a3aMu
ra3opacnpeeneH s U IPUHIUIBI aBTOMATHIECKOTO PETYINPOBaHus (pa3aMu B 3aBUCUMOCTHU OT pPexXnuMa paboTHI 1BH-
raresst. OnucaH anroputM paboThl CHCTEMBI YIIPaBIEHHs B cocTaBe OeH3nHoBoro asuraresst 3M3 405 ¢ ycraHoBIeH-
HBIMH MEXaHM3MaMH M3MEHEHHs (a3 rasopacnpeencHus U CIocoObl 3a1aHus apaMeTPOB, XapaKTEPU3YIOIINX pe-
JKHMBI pabOTHI U COOTBETCTBYIOIINE (ha3bl razopacipeeneHus. Ha ocHOBaHMM NPOBEIEHHBIX UCIIBITAHUH MOJIBEICHBI
WUTOTH TI0 XapaKTePUCTHKAaM 10pabOTaHHOTO ABUTATENS B CPABHEHUH ¢ 0A30BBIM 00pa3LIoM.

DEVELOPMENT OF SPECIALIZED SOFTWARE TO CONTROL
THE VARIABLE VALVE TIMING SYSTEM

Shustrov F.A., Petrichenko D.A.

Federal State Educational Institution of Higher Professional Education “Moscow state university of mechanical
engineering (MAMI)” (107023, Moscow, st. Bolshaya Semenovskaya, 38), e-mail: shustrov@yandex.ru

The paper describes the development of variable valve timing system of internal combustion engine. Variable valve
timing system is based on the real-time controller National Instruments CompactRIO-9012. For this controller has developed
the software with a GUI. Describes in detail the opportunities of changing valve timing and principles of automatic control,
depending on the mode. The algorithm of the control system operation in the gasoline engine ZMZ 405 with mechanisms of
variable valve timing and methods of specifying the parameters characterizing the operating conditions and the valve timing.
Based on the tests summed up the characteristics of the modified engine compared to the baseline.

MOJEJIb OPTAHU3AIIUU PACITPEAEJTEHHBIX B[)I‘H/ICJIEHI/Iﬁ
B YCJIOBUSAX JET'PAIAIIMU BBIYNCJIIMTEJIBHOU CTPYKTYPBI

Iymaxkos A.O.

Boenno-kocmumaeckas akangemust umenn A.d. Moxatickoro (197182, Poccust, Cankr-IletepOypr, yi. XKnanoBckas, 13)

B COOTBETCTBUM C NPUOPUTETHBIMH HAMPABICHUSIMHU Pa3BUTHs HH()OPMAIMOHHBIX TEXHOJIOIHH, aKTyaJIbHBIM
SIBIISIETCS] CO3/IaHKe €ANHOTO HH(POPMAMOHHOTO NIPOCTPAHCTBA, CBA3BIBAIONIETO OPTaHbl TOCYIapCTBEHHOTO yIIPaB-
JICHUs, MUHUCTEPCTBA U BeIOMCTBA. BmecTte ¢ TeM mpu GopMHPOBaHUH TaKOH CIIOXKHOH MH(O-TEICKOMMYHHKAIH-

HAYYHOE OBO3PEHIVIE Ne 2



232 TECHNICAL SCIENCE

OHHO CHCTEMBI BO3HUKACT MpobiieMa 00eCICUCHUS €€ YCTOHUNBOTO (DYHKIIMOHMPOBAHUS B YCIOBHUSIX BO3MOMXKHBIX
JNECTPYKTHBHBIX Bo3xeiicTBuil. HermpeackasyeMoCTh OONBIIMHCTBA BO3AEHCTBYIOMNX —(HaKTOPOB, BIHSIOMIMX Ha
CBOWCTBA CHCTEMBI M €€ TOIOJIOTHIO, MPHIAET 0c000C 3HAUCHHE aHAIN3y (DYHKIIMOHAIBHOW KUBYUECTH C YICTOM
COCTOSIHHSI DJIEMEHTOB CHCTEMBI M ACHCTBYIONIMX MEKIY HUMHU B3aUMOCBs3ed. B cTarhe mpeanoKeHa Moeb, yau-
TBHIBAIOIIIAs] PECYPCHO-BPEMEHHBIC XapaKTEPUCTUKH PACIPEICICHHOTO BBIYHUCIUTEIBHOTO Mpoliecca B HHGO-Tele-
KOMMYHHKAI[HOHHOW CHCTEME, TIOIBEPKEHHO 1€CTPYKTUBHBIM BO3ACHCTBUAM. [0y IeHHbIC aHATTUTHYCCKHE COOT-
HOIIICHHS MO3BOJISIOT OLICHUBATh BPEMCHHBIC MOTEPH NpU 00paboTKe HH(MOPMAIIUU B YCIOBUSIX HECTOXaCTHUCCKOM
JeTpaJalliy BEIYUCIUTEILHON CTPYKTYPBI IPH PEeaTH3aliy Pa3IndHbIX CIIOCOOOB 3arpy3KH Pe3ePBHBIX BBHIUYUCIIH-
TEJILHBIX MOJYJICH.

MODEL OF ORGANISATION OF DISPERSED CALCULATIONS UNDER THE CONDITIONS
OF DEGRADATION OF THE COMPUTATIONAL STRUCTURE

Shushakov A.O.

The chair of information systems and networks, Military Space Academy after Mozhaisky
(197182, Russia, St. Petersburg, street Zhdanovskaja, 13)

In accordance with priority guidelines of information technologies development it is important to create a unique
informational field which will connect state authorities, ministries and departments. At the same time while forming
such a difficult informational and telecommunicational system, the problem of its stable functioning under the possible
destructive impact emerges. Unpredictability of most effecting factors, which influence the qualities and topology of
the system, gives special importance to analysis of its functional vitality taking into account the condition of the system
elements and their actual connections. The article represents the model, which takes into account resource and temporal
characteristics of dispersed calculation process into the informational and telecommunicational system, which is under
the destructive impact. The received analytical correlations allow to estimate the temporal losses during the information
processing under the condition of non-accidental degradation of calculation system while realization different ways of
loading reserve computing modules.

HECTAIIMUOHAPHBIE KOJIEBAHUSA CTEPKHEBBIX CUCTEM

KOranosa H.A.%2, Cankun FO.H.!

1 VibsiHOBCKHIA TOCYIapCTBeHHBIHN TexHnueckui ynusepeuteT (Poccust, 432027, 1. VibstHOBCK, yi1. CeBepHblii Bener, 32),
JIOKTOP TEXHHYECKHX HayK, TIpodeccop Kapeapbl TEOPETUICCKON U MPUKIIATHOW MEXaHHUKH, yns@ulstu.ru
2 YnpsHOBCKHUH rocyapCcTBEHHbIN nefaroruueckuil yausepeuter uMm. M.H. Yneanosa
(Poccus, 432700 1. YabsiHOBCK, 1. 100-netust B.W. Jlenuna, 1. 4),
KaHMJIAaT TeXHNYCCKUX HayK, JIOLICHT, 3aB. Kaeapoil TEXHOJIOTHH, yuganov_vs@mail.ru

IIpennaraercst YaCTOTHBIM METOA PEIISHUS 3a/1a4l O HECTALIMOHAPHBIX KOIEOAHUAX CTEPKHEBBIX CUCTEM C yde-
TOM WK 0€3 ydeTa pacCesiHUs SHEpTUH IIPH COyIapeHUH C MPENsITCTBHEM. YpaBHEHUE TUHAMHUKU JTHHEHHOH BSI3KO-
yIpyroii cucTeMsl npeobpasyercst mo Jlamnacy mpu HalIMYUKM HEHYJICBBIX Ha4dajbHBIX YCIIOBH. Pemaercs kpaesas
3ajada, 3aKJIIOYAIOIIascsl B HaXOXKICHUH IPpeoOpa3oBaHHBIX MO Jlammacy KpaeBBIX NMPOJONIBHBIX CHJI KaK (yHKITHH
KpaeBbIX MepeMelleHni. 3aTeM COCTaBIAETCsl CUCTEMA ypaBHEHNI PaBHOBECHS y3II0B, pelliasi KOTOPYIO, CTPOSTCS aM-
IUTUTYO-(a30-9acTOTHEIE XapakTepucTuku (ADUX) mis HHTepecyomuX cedeHnt CTepKHEeBOH cucteMsl. OcymecT-
BIIsIsE 0OpaTHOe npeodpasoBaHue Jlamiaca, CTpOUTCS epexXoaHbIH npouecc. [Ipeuiaraemast METOANKA TUHAMHYECKOTO
pacdeTa CTPEeKHEBBIX CHCTEM IIPH COYJapEeHHH C IPEMSTCTBHEM JIOIyCKaeT 0000IIeHNs Ha TPOU3BOIBHYIO CTEPIKHE-
BYIO CHCTEMY C HEOTPAHHUYEHHBIM KOJTMYECTBOM YTPYTO-IIPUCOETUHEHHBIX MAcC IIPU IIPOU3BOIBLHOM CUIIOBOM BO3JIEH-
CTBHH, IPUTIOKCHHOM B IIPOU3BOJIBHBIX CEUCHMUSX.

NONSTATIONARY VIBRATIONS ROD SYSTEMS
Yuganova N.A.%, Sankin Y.N.!

1 Ulyanovsk State Technical University (32, Severny Venetz str., 432027 Ulyanovsk, Russia),
Department of Theoretical and Applied Mechanics, professor, PD, yns@ulstu.ru
2 Ulyanovsk Stat PedagogicalPositive pedagogical University
(4, square of the 100-anniversary of V.I.Lenin, 432700 Ulyanovsk, Russia),
Department of technical disciplines, candidate of technical sciences, head of the department, yuganov_vs@mail.ru

Frequency method is proposed for solving the problem of transient oscillations rod systems with or without
energy dissipation in a collision with an obstacle. Dynamic equation of the linear visco- elastic system Laplace
transforms in the presence of non-zero initial conditions. We solve the boundary value problem , which consists in
finding the Laplace transformed boundary longitudinal force as a function of boundary movements . Then is a system
of equilibrium equations of nodes which are constructed by solving the phase - amplitude- frequencycharacteristics
( AFCHH ) for interested sections of the rod system . Carrying out the inverse Laplace transform , construct the
transition process. The proposed method of dynamic analysis of a core systems in a collision with an obstacle can
be generalized to an arbitrary rod system with unlimited number of elastically attached masses for arbitrary force
action , applied in arbitrary sections.
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MATEMATHYECKOE U TPOT'PAMMHOE OBECITIEYEHMUE J1JIS1 YITPABJIEHUA
CJIOKHBIM TEXHUYECKHNM OFBEKTOM HA OCHOBE AHTUKPU3UCHOI'O ITIOAXOJA

KOcynosa H.U., lllaxmameTtosa I.P.

OI'BOY BIIO «VY pumcknii rocyaapcTBEHHBIH aBHAIIHOHHBIN TEXHUIECKUH YHUBEpCUTET», Y dha, Poccust
(450000, . Ya, yn. K. Mapkca, 12), e-mail: shakhgouzel@mail.ru

PaccmoTpens! ey, 3a1a4i 1 0COOCHHOCTH aHTHKPU3UCHOTO YIPABICHHS CIOXKHBIM TEXHUYECKIM 00bEKTOM Ha
9Tane XU3HEHHOTO IWKJIA KCIUTyaTannu. B kadecTBe CI0)KHOTO TEXHHUECKOTO 0OBEKTa UCCIIETyeTCs MHOTO3BEHHBIN
MaHUITYJIATOP, GYHKIIMOHNPYIOMNH B pabodeM POCTPAHCTBE C MPEISITCTBUSIMUA Pa3IndHOi GopMbl. [l1st aHTHKpH3HUC-
HOTO yIIpaBJeHusl HeoOxonuma pa3padorka 3(peKTHBHBIX aHTUKPUZUCHBIX CIICHAPUEB, T.€. HAXOXKICHUE Oe3ylIapHbIX
TPaeKTOPHUI MHOTO3BEHHOTO MAaHUITYJISATOpA IO KPUTEPHUIO MHHUMAIIBHOM JUTMHEL AHanmm3 GopMalIbHOW MOCTAaHOBKU
3a1auyl 1TOKA3aJl, YTO OHA MPUHAUICIKHUT K KJIAcCy 3a7ad HeIMHEHHOTO POrpaMMHUPOBAHNUS ¢ OOJIBIINM YHCIOM Orpa-
HUYCHUH ¥ IMEET BCEBO3PACTAIONIYIO CIIOKHOCTD C YBEITMYCHIEM KOJIMUSCTBA 3BeHEEB MAHUITYIISITOPA ¥ IIPETIITCTBUI
pabouero mpoCTPaHCTBA, MO3TOMY €€ pPEelIeHHe CTaHAAPTHBIMU (POPMANN30BAHHBIMU METOJAMH 3aHMMAeT OONbIIOe
KOJIMYECTBO BPEMEHH M HE BCEr/[a BO3MOXKHO. [IJIsl MONCKA TPAeKTOPUi MHOTO3BEHHOTO MaHUITYJISTOpA MPEAIaraeTcs
0a30BBIIl TCHETHYECKHUI aJITOPUTM M €ro AajbHEHINAas MHTETpalys ¢ TEXHOIOTHEH AKCIEPTHHIX cucTeM. Paspabora-
HO MaTeMaTH4YeCKOoe U NPOorpaMMHOe oOecTiedeH e TSl PEIeHNUs TOCTAaBICHHBIX 3a1ad. AHAIN3 SKCIIEPUMEHTAIBHBIX
JAHHBIX MTOKA3all BEICOKYIO 3()(HEKTUBHOCTH MPEIOKEHHBIX METOIOB.

MATHEMATICAL AND SOFTWARE FOR CONTROL BY COMPLEX TECHNICAL OBJECT
ON THE BASE OF CRISIS APPROACH

Yusupova N.I., Shakhmametova G.R.
Ufa State Aviation Technical University, Ufa, Russia (450000, Ufa, K. Marx str., 12), e-mail: shakhgouzel@mail.ru

The purposes, tasks and features of crisis management by complex technical object at a stage of life cycle of
operation are considered. As a complex technical object the multilink manipulator functioning in the workspace with
obstacles of various forms is considered. Development of effective anti-recessionary scenarios is necessary for effective
crisis management (finding of unaccented trajectories with criterion of the minimum length). The analysis of a formal
problem definition showed that this task belongs to the class of problems of nonlinear programming with a large
number of restrictions and has ever-increasing complexity therefore the solution of a task by the standard formalized
methods takes a lot of time and isn’t always possible. For its decision the basic genetic algorithm and its further
integration with technology of expert systems is suggested. The mathematical and the software for the tasks solution
have been developed. The experimental data analysis showed high efficiency of the developed methods.

HUEPAPXUYECKUE CUTYAHUOHHBIE MO/JIEJIU JIJISI CIIITP B CJIOXKHBIX CUCTEMAX
KOcynosa H.U., Cmeranuna O.H., EnuxeeBa K.P.

OI'BOY BIIO VY umckuil rocynapcTBeHHbIH aBUALIMOHHBIN TEXHUUECKUH yHUBEpCUTeT, Y da,
Poccus (450000, T Ya, yn. K. Mapkca, 12), enikeevka@rambler.ru

B cTaTbe nmpuBeeHBI pe3yNbTaThl HCCIIEIOBAHUS B 00JIaCTH MOJICIUPOBAHUS NIPOLIECCa MIPUHATHS PEIICHUH PH
YNIPaBIEHNUH CIOKHBIMU CUCTEMaMH. B KauecTBe MOZIETN MEKCUTYAIIMOHHOTO B3aUMOJIEHCTBHUS MIPEIOAKEHO UCTIOIb-
30BaTh UEPAPXUUECKYIO CUTYAIIOHHYIO MOJIEIb, KOTOPasi «BCTPAUBACTCS» B CUCTEMY YIPABICHUS U CILy’KUT OCHOBOM
JUISL IPUHSTHS YIPABIEHUYECKUX PelIeHui n (OPMHUPOBAHUS YNPABIAIOINX Bo3aeicTBHNA. C I€IbI0 MOBBIIEHUS 10-
CTOBEPHOCTH IIPUHSTHIX PEIICHUN HA OCHOBE MIPEJIOKEHHON KOHIENIIUY MHOTOIIATOBBIX TUIIOTE3 CUTYallMOHHAS MO-
JeTTb BKIIFOYAeT BCE CHTYallUH, B KOTOPBIE THIIOTETHUECKH BO3MOXKEH NEPEXO0] HIIH MOTPYKEHUE U3 TeKYIUX CUTYallHi.
[IpuBenen mpumep pazpaboTaHHON HepapXUUECKONH MOJAENN MEKCHTYAI[OHHOTO B3aMMOJCHCTBHS NIPH YIPaBICHUN
00pa30BaTeIbHBIM MAPLIPYTOM B By3€. Pe3ynbraTsl MPOBEAEHHBIX SKCIIEPUMEHTATBHBIX UCCIEI0BAHUM 110 OI[EHKE 3()-
(heKTUBHOCTH HCIIOJIB30BAHNS pa3pabOTaHHOTO IPOTOTHUIIA CHCTEMBI OJICPKKH IPUHATHS PEIICHNH IIPH YIIPABICHAN
00pa30BaTeTbHBIM MAPUIPYTOM MOKA3bIBAIOT PA3IHYHYIO CTETIEHb MOBBIIEHNUS 3(()EKTUBHOCTH BO BPEMEHH.

HIERARCHICAL SITUATION MODELING FOR DSS OF COMPLEX SYSTEMS
Yusupova N.I., Smetanina O.N., Enikeeva K.R.
Ufa State Aviation Technical University, Ufa, Russia (450000, Ufa, avenue K. Marksa, 12), enikeevka@rambler.ru

The paper presents research results in the field of decision-making models for the management of complex
systems. As a model of an intersituational interaction is proposed to use a hierarchical model which is integrated into
the management system and serves as a basis for decision-making and formation of the control actions. To improve the
reliability of decisions made on the basis of the proposed concept of multi-step hypothesis situational model includes
every situation in which hypothetically possible to pass or immersion from the current situation. The paper contains
an example of the hierarchical model of an intersituational interaction which has been developed for the management
of educational route in university. The results of experimental studies on the efficiency of the developed prototype of a
decision support system for the management of educational route show varying degrees of efficiency in time.
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BJIIMAHUE MEXAHOAKTUBAIIUU B MEJIbBHUIIAX HEPUOAUYECKOI'O
N HEITPEPBIBHOI'O JEUCTBUS HA MHAEKC ITBIJIEHUSA
" CKOPOCTB PACTBOPEHUA ITTMHO3EMA

KOmkoBa (benonorosa) O.B., UcaeBa JI.A., Muxaues FO.I., AranutoB C.B., Ilosaskos I1.B.

®I'AOY BIIO «Cubupckuii GpenepaibHblii yHUBEPCUTET», THCTUTYT IIBETHBIX METAJUIOB M MATEPHAIIOBEICHHUS
Poccust , . Kpacrosipek, (660041, ip-t CBoOoansii, 79), http://www/sfu-kras/ru, e-mail:office(@ sfu-kras.ru

Wzyueno BnusiHIe MexaHoakTuBaimu (MA) mimHO3eMa AYMHCKOTO TTHHO3eMHOTO koMOnHara (AI'K) Ha m3me-
HEeHHE ero (PU3MKO-MEXaHMYEeCKHX CBOMCTB (yron ectectBeHHOro otkoca (YEOQ), yaenbHas moBepXHOCTh, TPAHYIIO-
METPHIECKUH COCTaB, MHAEKC MBUIEHHS, TEKy4eCTb), Ha CKOPOCTH PACTBOPEHUS B KPHOIUTOTIIIMHO3EMHOM pacILIaBe.
YeTaHOBIIEHO yMEHBIICHNE HHIEKCA TBUICHHUS] MEXaHOAKTHBHPOBAHHOTO TIIMHO3EMa 110 CPAaBHEHHUIO C HEaKTHBHPOBAH-
HBIM JUISI TJIMHO3€MOB: AYHHCKOTO TuHOo3eMHOro kombuHara (AI'K), Hukomaesckoro rmmHo3zemuoro 3aBoxa (HI'3)
BTOPHYHOTO, 1ocie razoourctky (I'd — mmHo3ema ¢propupoBanHoro). [IpuBeaeHs! pe3ysbraThl aHAIN3A MBUICHUS U
ckopoctu pactBopenns rmuHozema AI'K mocne MA (B MenbHUIIE HenipepbIBHOTO AericTBus AI'O-9 sHeproBoopykeH-
HOCTBI0 =~ 20g). YCTaHOBIICHO, YTO MEXaHUYeCKast aKTHBAIMs IIepBUYHOro minHo3eMa AI'K B MenbHHMIIE HEnpepbIBHOTO
neiictBust AI'O-9 cHMWKaeT WHAEKC MBUICHUS TIIMHO3eMa B 2,3 pa3a. CKOPOCTh pacTBOpPEHHUs TIIMHO3eMa mociae MA
HPY €ro KOHIEHTPALHSIX, UCIIOIB3YEMBIX B IPOMBIIIICHHBIX YCIOBHUSX, BBIIIE, YeM HEaKTHBHPOBAHHBIX, B 1,5-2 pasa.

INFLUENCE OF MECHANICAL ACTIVATION PERIODICALLY AND CUNFINUALY
WORKING MILLS ON INDEXOF DUSTINGAND RATE OF ALUMINA DISSOLUTION

Yushkova (Belonogova) O.V., Isaeva L.A., Mikhalev Y. G., Agapitov C.V., Polyakov P.V.
«Sibirian federal university», Krasnoyarsk, Russia, Svobodny, St 79, Nonferrous metals and material siense ins fidyfe

Influence of mechanical activation (MA) of Achinsk refinery alumina on its physicomechanical properties (angle
of repose (AOR), specific surface, grading, dusting index, flowability), rate of dissolution in cryolite melts are studied.
Dusting indexes after MA for Achinsk and Nikolaev refinaryes for secondary aluminas (after Jas treatment center) are
low. Dust indexes and rates of dissolution for Achinsk refinery aluminas after MA in continuons working AGO — 9
activation mill with enery= 20 g. Found that the mechanical activation in the primary alumina AGC continuous mill
AGO-9 reduces dusting alumina index 2.3 times. The dissolution rate of alumina after MA at a concentration used in
industrial environments higher than to unactivated 1.5-2 times.

TEXHOJIOT'UA 1 OBOPYJTOBAHUME JIJIs1 OBE3BPEXKUBAHUSA
PTYTBCOAEPKAIINX TBEPIABIX BBITOBbBIX OTXOA0B

sloaokoBa MLA., 'apadamkny A.B., Ilonomapenko E.A.

®denepanbHoe rocyaapersenHoe OromkeTHoe OY BITO «Cankr-IletepOyprekuii rocynapcTBeHHbIH
TEXHOJIOTMYECKUI HHCTUTYT (TeXHUUECKUH yHUBepcuTeT) MunoOpHayku Poccun», Cankr-IletepOypr, Poccust
(190013, Cankr-ITerepOypr, MockoBckuii 1ip., 26), e-mail:kip@technolog.edu.ru

[TpoBenen 0630p COBPEMEHHBIX TEXHOIOTHH AEMEPKYpPH3aLMK TBEPIBIX PTYThCOIepKalx oTxonoB. [Tokasana
aKTyalbHOCTb IIPOOJIEMBI ISl KPYTTHBIX TOPOIOB € OONIBIINM KOINYECTBOM TBEP/BIX OBITOBBIX OTXOJOB, 3arPsI3HEHHBIX
pTyThI0. PaccMOTpeHBI TepMUYECKHe, THAPOMETALIyprudeckie (kuakodasHble) H cyxue 6ecTepMHIecKue CriocoObl
JeMEpKypHU3alnH, a TAKKE COBPEMEHHAsI TEHACHIIUSI COBMECTHOTO MCIIONB30BAHMS ISl 00€3BPEKHUBAHNS PTYTHCOIEP-
JKAIIMX OTXOJIOB JKUJAKHX XUMHYECKUX JEMEPKYpPH3aI[HOHHBIX IIPENapaTtoB ¥ MHEPTHBIX TBEPABIX HAIOJIHUTENEH, a
MHOT/IAa U CBA3YIOIMX BemiecTB. [oka3zaHo, 4TO M3BECTHBIE CIOCOOBI IEMEPKYPH3AMH OTCOPTHPOBAHHBIX PTYTHCO-
JIepIKalMX OTXOIOB HE IPHUIOIHBI ISl 00€3BPEKUBAaHMs OBITOBBIX OTXOOB M FOPOJICKOTO MycOpa, He MOABEPIHYTHIX
TIpeIBAPUTENBHON COPTUPOBKE. [IpennoxkeHa TEXHOTOTHUECKAs CXeMa JEMEPKYPU3aLUH PTYThCOAEPIKAIINX TBEPIBIX
OBITOBBIX OTXOZOB Ha MYCOPOIEPErPY304YHBIX CTaHIMAX, BKJIIOYAIONIAas M3MEIBYCHUE MyCOpa B POTOPHO-HOMKEBBIX
IpoOmIIKax, a mpu HeOOXOIUMOCTH H B JC3MHTETpaTopax. Vi3MensdeHHbIe PTYThCOICPIKALINE OTXOIbI 00padaThHIBAIOT B
6apabaHHOM CMeCHTeJIe aKTUBHBIM XJIOPOM ISl IEPEBOA PTYTH M3 METAJUIMUECKON KarebHOH GpopMbl B HOHBI HE2+,
a 3aTeM — PaCTBOPOM MONUCYTb(HIa KaTbIU IS HOIyIeHHs 0€30IIaCHOTO IS OKPYKaIoIel cpesl Cyabduaa pTyTn.
Mero 103BOJISIET IIEPeBECTH OTXObI | Kilacca onmacHOCTH B 0TX0/b!I [V Kitacca, mpuroiHble A7t BBIBO3a HA IOJIUTOHBI
WU UCTIONB30BAaHMS B KAUECTBE HAMOIHHUTEIIEH TPH IPOU3BOICTBE HEKOTOPBIX CTPOUTEIBHBIX MAaTEPHATIOB.

TECHNOLOGY AND EQUIPMENT FOR NEUTRALIZATION
OF MERCURY-CONTAINING SOLID WASTES

Yablokova M.A., Garabadghiu A.V., Ponomarenko E.A.

Saint-Petersburg State Institute of Technology (Technical University), Saint-Petersburg, Russia
(190013, Saint-Petersburg, Moskovskyprospekt, 26), e-mail:kip@technolog.edu.ru

The review of modern technology of demercurization of solid wastesis performed. The urgency of this problem
for large cities with lots of solid wastes contaminated with mercuryis shown. Thermal, hydrometallurgical (liquid-
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phase) and dry nonthermal ways of demercurizationare reviewed as wellas a modern trend sharing for disposal of
mercury-containing wastes of liquid chemical demercurization drugs and inert solid fillers, and sometimes even
binders. It is shown that the known methods of demercurization of sorted waste containing mercury are not suitable
for disposal of household waste and municipal waste, not subjected to preliminary sorting. The technological scheme
is proposed fordemercurization of mercury-containing solid wastes at the rubbish-sorting stations, including grinding
solid wastes in a rotor-knife crusher, and if necessary in acage mill. Crushed mercury-containing waste is treated in
the drum mixer by active chlorine for transfer of mercury from metal droplet form into ions Hg2+ , and then —by
calcium polysulfide solution for obtaining the environmental safety sulfide of mercury. The method allows to transfer
I class of hazardouswaste into IV class waste suitable for disposal at landfills or used as fillers in manufacture of some
construction materials.

HNEPCHEKTUBHBIE METO/JbI OYUCTKHU JU3EJBbHOI'O TOIIVIMBA
OT BOJAbI U MEXAHNYECKHNX TPUMECEUNU

SlonoxoBa M.A., Ilonomapenko E.A.

DenepanbHoe rocyaapereHHoe OromxeTHoe OY BIIO «Cankr-IlerepOyprekuii rocyjapcTBEHHBIH TEXHONOIMUECKUiA
WHCTUTYT (TEXHHUYECKUI yHUBepcuTeT) MuHoOpHayku Poccumny, Cankr-IlerepOypr, Poccus
(190013, . Canxkr-IlerepOypr, MockoBckuii mip., 26), e-mail: kip@technolog.edu.ru

[TpoBeneH 0030p COBPEMEHHBIX MPOMBIIIIEHHBIX U OMBITHO-TIPOMBIIIICHHBIX TEXHOJIOTHH OYHNCTKU AU3EITBHOTO
TOIUTHBA OT SMYJBIMPOBAHHOW M PaCTBOPEHHOW BOBI, @ TAKXKe OT TBEP/BIX HEPACTBOPHUMBIX 3arpsisHeHHil. Paccmo-
TPEHBI KaK TPaJUIIHOHHBIC CIOCOOHI AeCTa0MIN3aIy SMYIbCHIA: TPAaBUTAIIMOHHEIE, IIEHTPOOESIKHEIE, MEKTPUIECKHE,
XMMHYECKHE, KOaJIeCIIEHTHbIE METOIbl, TAK M COBPEMEHHbIE KOMIUICKCHbIE TEXHOJIOTHH, BKITIOYaronye GpuisrpoBaHue
JIM3ETEHOTO TOTUIMBA Yepe3 MOPHCTHIE MONNMEpHBIC MaTepHalbl ¢ HOBBIMH CBOMCTBaMH. Ha OCHOBaHMHM CpaBHHUTEIb-
HOT'0 aHAJIN3a PA3IMYHBIX CIOCOOOB OUMCTKH AN3EJILHOTO TOIUINBA Hauboee 3 OEeKTHBHBIMU PU3HAHBI TEXHOJIOTUI
oreuectBeHHOH (upmbl « I TO» (r. Mocksa) n xanaackoit pupmsr « FILTERVAK». Texuomorust «AUTO» mpemro-
JaraeT ToJorpeB 0OBOJHEHHOTO TOIUIMBA, €0 CeMapalyio U FOMOT€HH3AIHIO MO/ ISHCTBHEM IIEHTPOOSIKHBIX CHI B
BHXPEBOM amliapare W Mmocleayrony ¢uisrpanuio u cradmmmsanuio. Meron «FILTERVAK» npexacrasnser co6oit
MHOTOCTYTIEHYaTyI0 CUCTEMY OYHCTKU C HCIIOJIb30BAHHEM IPEABAPUTEIBHBIX CTPeiHEep-(QUIBTPOB, BXOIHBIX (HIIb-
TPOB KapTPUKEBOTO WIIM KOP3MHYATOTO THUIA, KOATECIHUPYIOMINX CEMapaTopoB, (GMIBTPOB TOHKOW OYHCTKU H NIPH
HEO0OXOIMMOCTH - PEreHePUPYIONIHUX (DUIBTPOB.

PERSPECTIVE METHODS OF DIESEL FUEL REFINEMENT
FROM WATER AND MECHANICAL IMPURITIES

Yablokova M.A., Ponomarenko E.A.

Saint-Petersburg State Institute of Technology (Technical University), Saint-Petersburg, Russia
(190013, Saint-Petersburg, Moskovsky prospekt, 26), e-mail: kip@technolog.edu.ru

The review of the modern industrial and experimental-industrial technologies of diesel fuel refinement from
emulsified and dissolved water, as well as from solid insoluble particles is performed. The traditional methods of
destabilization of the emulsions: gravity, centrifugal, electrical, chemical, coalescent methods are considered as
well as modern complex technologies, including filtering of diesel fuel through porous polymer materials with new
properties. On the basis of comparative analysis of various methods of diesel fuel refinement technologies of the
domestic firm «DITO» (Moscow) and the canadian firm «FILTERVAK» were recognized as the most effective. The
«DITO» technology involves the heating of fuel, its separation and homogenization under the action of centrifugal
forces in the vortex apparatus and the subsequent filtration and stabilization. The method of «kFILTERVAK» is a multi-
stage purification system with the use of preliminary strainer-filter, input filter of cartridge or basket type, coalescent
separators, filters of fine purification and regenerating filters if it is necessary.

ABTOMATHM3ALIUSA MPOIIECCOB COCTABJIEHUS PACYUETHO-CMETHOM
JOKYMEHTAIIUU HA TPEAITPUATUAX ABTOJOPOKHOI'O TPODUJIA

Snaesa M.B., HHnnux K.1O., Cadponosa H.B.

OT'BOY BIIO «KybaHckuit rocynapCcTBEeHHBINM TEXHOJIIOTHUECKUE yHUBEpcUTeT», Kpacnonap, Poceust
(350042, r. Kpacuoxnap, yn. MockoBckas, 2), e-mail: adm@kgtu.kuban.ru

B Hay4HOI cTaTbe paCCMOTPEHBI CYIIECTBYIOLINE IPOrPAMMHBIC KOMIUICKCHI JUIs pacyeTa M COCTABICHUS CMET-
HOI IOKyMeHTanuu B cTpoutenbeTe. [locTaBnena mpobieMa aBTOMaTU3aluH PacieTOB OCHOBHBIX BHJIOB PECYpPCOB,
HEOOXOIMMBIX /U1 BBITIOJIHEHHUSI paboT MO CTPOUTENILCTBY U PEKOHCTPYKIIMH aBTOMOOMIIBHBIX JIOPOT, YYUTBIBAsE 0CO-
OCHHOCTH CMETHOTO IIEHOOOpa30BaHusI IIPUMEHUTENBHO K JIMHEHHO MPOTKEHHBIM o0bekTaM. Ob6ocHOBaHAa HEOOX0-
JIMMOCTb TIPOCKTUPOBAHMS HHPOPMAIMOHHOH CHCTEMBI, PEAHA3HAYCHHOM IS pacyeTa OCHOBHBIX BHJIOB PECYPCOB,
HEO0OXOIMMBIX JJIsI BBIITOJHEHUS paboT 10 CTPOUTENILCTBY M PEKOHCTPYKIIUH aBTOMOOWIIBHBIX JIOPOT, U BKJIIOYAOIEH
YCOBEPIICHCTBOBAHHbIC METOJIbI COCTABIICHHS PACUETHO-CMETHON JIOKYMEHTALIMHU MTPE/IIIPUSITHI aBTOIOPOKHOTO MIPO-
¢buist. s pemieHus yka3aHHBIX MPOOJIeM IMpeAronaraeTcesi pa3padorars HHGOPMALMOHHYIO CHCTEMY MPEANIPUSITHS
aBTOJOPOKHOTO TTpodmist. MHpopmannonHas cuctemMa JOKHA 00eCIIeUUTh: JOCTYI K peCypCHO HOpMaTHBHOM 0a3e
C UCIIOJIBb30BaHHEM MHOTOYPOBHEBBIX MEHIO; KaJIbKYJIMPOBAHHE CTOMMOCTH DKCIUIyaTallMd MAIlWH, TPAHCIOPTHBIX
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Pacxo0B, CTOMMOCTH MaTepHAIOB Ha CKJIa[ax U MPH TPAHCIIOPTHUPOBAHUHU 10 00BEKTA; KaJIbKYIMPOBAHUE CTOUMOCTH
MPOAYKIIMH TTOACOOHOTO MPOU3BOICTBA; PACUeT CPEAHEB3BEUICHHOTO pa3psiia paboT Mo cMeTe, BBIIOIHEHHE pacyera
3apabOTHOI IaThl ¢ YYETOM O-pa3psaHOi Tapu(HOM ceTku. JJOKyMeHTalus JOKHA 00padaThIBaThCs MO CBOTHBIM
CMETHBIM pacdeTaMm ¢ nonkirodenueM k MS Excel u MS Word.

AUTOMATION OF THE PROCESS OF COMPILING ESTIMATE DOCUMENTATION
FOR ENTERPRISES ROAD PROFILE

Yanaeva M.V.,, Tsilik C.Y., Safonova N.V.

Kuban State Technological University, Krasnodar, Russia (350042, Krasnodar, street Moskovskaya, 2),
e-mail: adm@kgtu.kuban.ru

In a scientific article existing software systems to calculate and estimate documentation for construction. Posed
the problem of automating calculations of the main types of resources needed to perform work on the construction and
reconstruction of roads, given the characteristics of the estimated pricing in relation to the linear - extended objects.
The necessity of designing an information system designed for the calculation of the basic types of resources needed
to perform work on the construction and reconstruction of roads, and includes improved methods for the calculation
- estimates enterprises road profile. To solve these problems, is expected to develop the enterprise information
system of road profile. The information system should provide: access to the resource regulatory framework using
multi-level menu; calculation of the cost of operating machinery, transport costs, the cost of materials in storage and
during transportation to the facility; calculation of production costs of production subsidiary, the calculation of the
weighted average of the discharge papers on the estimates, the implementation of payroll with the 6-digit tariff system.
Documentation should be handled by summary estimate with a connection to MS Excel and MS Word.

ABTOMATU3ALIUSA PACHETA OCTATOYHOI'O PECYPCA I'PY3OIIOABEMHBIX MAIIINH
SnaeBa M.B., Kanycra 3.B., JlaBpoB A.A.

denepabHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEILHOE YUPEKICHHIE BBICIIETO PO(ECCHOHATIEHOTO
obpazoBanus «KybaHckuil rocynapcTBeHHbIH TEXHOIOTHUECKUN YHUBEPCUTET»
(350072, Poccust, KpacHonapckuii kpaii, r. KpacHomap, yin. MockoBcekas, 1. 2), e-mail: adm@kgtu.kuban.ru

B crarbe paccmarpuBaeTcs METOJ] OLIEHKH OCTATOYHOTO Pecypca Ipy30MOAbEMHBIX MAIINH, KOTOPBIH 3aKITI0YaeT-
Csl B IIOMCKE ONTHMAJIBHOTO CII0c00a aHali3a OCTaTOYHOIO Pecypca Ipy30MoAbEMHBIX MAIINH Ha OCHOBE NIPUMEHEHUS
BPEMEHHBIX PSANOB. AKTYalbHOCTb MPOOIEMBI HCCIEIOBAHMS COCTOMT B MPEACKA3aHUU MEPHONOB HKCILTyaTalluH Tpy-
30I0/{bEMHBIX MEXaHM3MOB 0e3 HEeOOXOAMMOCTH IPOBEACHUSI PEMOHTHBIX PAabOT M 3aMEHBI KOMIUIEKTYIOIINX YacTeH,
a TaKKe OIEHKe (haKTOPOB, BIMSIONIMX HA CTENIEHb M3HOCA TPY30MOABEMHBIX MEXaHM3MOB. BHenpeHne aHamuTHKN B
OLICHKY OCTaTOYHBIX PECYPCOB IPY30I0/bEMHBIX MEXaHU3MOB IT03BOJIUT TIOBBICHTH TOYHOCTH PacueToB, KOTOpast HAMpsi-
MYIO BIUSIET HE TOJBKO Ha MPUOBLIE KOMITAHHH, CBA3aHHYIO C Ka9€CTBOM M CPOKOM IKCILTYaTaIM{ MAIINHBI, HO U TOPOH
BIIMSIET Ha JKM3Hb COTPYJHUKOB, HEIOCPEACTBEHHO PabOTAIOIINX C IPy30MOABEMHBIMA MexaHn3mamu. [Tomumo storo,
ABTOMATH3alysI OL[EHKH OCTAaTOYHOTO PECypca MO3BOIHUT COKPATHTh BPEMS MPUTOTOBIEHKS roToBoro macropra I'TIM.

AUTOMATION OF THE CALCULATION OF A RESIDUAL RESOURCE
OF HOISTING MACHINES

Yanaeva M.V,, Kapusta E.V., Lavrov A.A.

Federal state budgetary educational institution of higher professional education of the Kuban State technological
university (350072, Krasnodar, Russia, str. Krasnodar, Russia. Moscow, bld. 2), adm@kgtu.kuban.ru

In the article the method for estimating the residual life of lifting equipment, which is to find the best way to
analyze the residual life of lifting equipment through the use of time series. The relevance of the study is to predict the
periods of operation of hoisting machinery without the need for repair and replacement of component parts, as well as
assessing the factors that influence the degree of wear of lifting devices. The introduction of analysts in assessing the
residual life of hoisting mechanisms to improve the accuracy of calculations, which directly affects not only the profits
of a company associated with the quality and use of the machine, but sometimes affects the lives of employees who
work directly with lifting equipment. In addition, automation of residual life assessment will shorten the cooking time
passport ready GPM.

MATEMATUYECKOE MOAEJIUPOBAHUE MOBUJIBHOI'O I'VCEHUYHOI'O POBOTA
Auyn C.®., Yiko [Ibo Beii, MaabuukoB A.B., Tapacosa E.C.

OI'BYBIIO [Oro-3anannsiii rocynaperseHsslii yausepeuret, Kypek, Poccust (305040 r. Kypcek, yii. 50 ner Oxtsiops, 94),
e-mail: teormeh@inbox.ru

B crarbe paccMarprBaeTCst I'yCEHNUHBII MOOMITBHBII poOoT. OrricaHa KOHCTPYKLMS M IPUHLIAI padOThI YCTPOICTBA, 0C-
HAIIIEHHOTO JIBYMsI He3aBUCHMBIMH I'yCEHIHBIMU JBIDKUTEISIMI. Pa3paboTana MaTeMaTiaecKast MOIeNb ABIKEHHUS YCTPOICTBa
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10 KPUBOJIMHEHHOW TpaekTopuu. [IpoBesieH aHamm3 KMHEMAaTHKH KPHBOIMHEHHOTO TepeMEIeHNs] IyCEHIIHOrO0 MOOMIBHOTO
poboTa 1 onpe/eneHs! OCHOBHBIE 3aKOHOMEPHOCTH €T0 IBIKEHII TIPH 3aJJaHHOM Pafiyce KpPHBH3HBI TpacKTopHH. B pabore
OIKCaH IPOLIECC B3aUMOICHCTBISI OTIOPHBIX KATKOB I'YCEHHUHBIX IBIKHUTEIIEH C IIIEpOXOBATOH OBEPXHOCTHIO. lomyueHs! Bpe-
MEHHBIE AHarpaMMBbI TOTIEPEIHBIX MPOCKATB3BIBAHNN. YCTAHOBIICH CITOMKHBIN XapaKTep 3aBICHMOCTH BEJIMYHHEI ITOTIEPEIHOTO
HPOCKAJIb3BIBAHKS OT PAyCca KPHBU3HBI TPAGKTOPHH, YTO TOBOPUT O HEOOXOAMMOCTH y4eTa MONEPEYHOrO IPOCKAIB3bIBAHUS
TIpH pa3paboTKe IMHAMHYECKUX MOJENeH ABIDKEHHUS yCTpoicTsa. [lomydeHHbIe pe3ynbraTsl B JaTbHEHIIeM OyIyT UCIIONb30-
BAThCsI [IPU U3YUCHUN JUHAMUKY JIBIKEHHS pOOOTA, B YaCTHOCTH, BEJIMUHMHA TIPOCKAJIB3bIBAHKS U TIPOJOJIBHAS CKOPOCTH Oy/IyT
YUUTBIBATBCS TIPU ONPEIEIICHHH CHJI CyXOTO TPEHHS, ACHCTBYIOIINX B TOYKAX KOHTAKTa pPOOOTa C TIOBEPXHOCTEIO.

MATHEMATICAL MODELING OF MOBILE TRACKED ROBOT
Jatsun S.F., Kyaw Phyo Wai, Malchikov A.V., Tarasova E.S.
Southwest State University, Kursk, Russia (94, 50 let Oktyabrya, Kursk, 305040, Russia), e-mail: teormeh@inbox.ru

The article presents construction of mobile tracked robot, which is equipped electric motor of each track. As well
as are developed kinematics analysis of mobile tracked robot’s motions and defined the basic laws of motion at a given
radius of curvature of the trajectory. In these work are described interaction of robot’s track drive with rough surface,
are illustrated graphics which can show time influence of slip in robot motion. And also are shown estimation of robot
slip modeling and calculation. So received results in these research can used in future study of dynamics of tracked
robot, especially, slip value and longitudinal speeds of robot may be used in definition of dry fraction force, which will
appear at the points of track drive contact with rough surface.

MATEMATHYECKOE MOJEJIUPOBAHUE JIBUKEHUS AIIIIAPATA
VIS PEABMUIMTAIIMUA HUKHUX KOHEYHOCTEHN YEJOBEKA ITOCJIE TPABM

Auyn C.®., Jloktuonona O.I., [Toneneasuenxo M.C.

DenepanabHOE TOCYIApCTBEHHOE OIODKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO NPOGeCcCHOHATIBHOTO
obpazoBanus «HOro-3araHbIi rocynapcTBeHHbIN yHUBepcHTeT», Kypek, Poccnst
(305040, . Kypck, ya. 50 ner Oxrs6ps, 94), e-mail: makss-88@mail.ru

B pabore paccmarpuBaeTcs anmapar Uil peadMINTalK HIKHUX KOHEYHOCTEH UYelIOBeKa IOCINIe TPaBM, KOTO-
PpBIil IpeAcTaBIseT co00H TPEX3BEHHBIM MEXAHM3M C TPEMs aKTHBHBIMHU MmapHupaMu. O003HaYeHa aKTyalbHOCTb HC-
CJICZIOBAHUS U NIPOEKTUPOBAHUS TAKOTO poja ycTpoicTs. IIpuBeneHsl pacueTHas cXema U MaTeMaTHdecKas MOAENIb
TPEX3BEHHOTO MEXaHHM3Ma, MO3BOJSIONIAs NCCIEN0BATh YHPAaBIsIEMOE JBIKEHHE yCTPONHCTBA YMCIEHHBIM METOIOM.
VccnenoBaHbl ABa pa3InYHBIX peKMMa paboTHI, B KOTOPBIX YCTPOWCTBO MOXET C Pa3HOil 2(h(heKTUBHOCTHIO BO3/ICH-
CTBOBAaTh Ha CyCTaBBl M MBIIIIBI YETOBEKA, TEM CaMBbIM PACHIMPSIOTCS €T (PyHKIMOHAIBHBIE BOZMOXKHOCTU. B pe-
3yJIbTaTe YHCJICHHOTO MOJCIMPOBAHHMS [UISI KAJKIOTO U3 IIPEUIOKEHHBIX PEKHMOB paOOTHI BHISIBICHBI 3aKOHOMEPHOCTH
HM3MEHEHUsI YINIOB, YITIOBBIX CKOPOCTEH M yIIIOBBIX YCKOPEHHH OT XapakTepa IMOJaBacMbIX YMPABIAIOIINX MOMEHTOB.
PazpaboranHast MOZIENIb MOXKET CIIY)KUTh OCHOBOM ISl CO3JJaHUsI METOIOB IIPOSKTUPOBAHUS M BEIPAOOTKH ONITHMAIb-
HOTO aJITOPUTMA YTPABIEHUS PEaOUINTAOHHBIMU YCTPOHCTBAMH.

MATHEMATICALSIMULATIONOFMOVEMENT OF THE DEVICE FOR REHABILITATION
OF THE LOWER EXTREMITIES OF THE PERSON AFTER INJURIES

Jatsun S.F., Loktionova O.G., Ponedelchenko M.S.
Southwest State University,Kursk, Russia (305040,94, 50 let Oktyabryast.,Kursk, Russia), e-mail:makss-88@mail.ru

This paper considers the apparatus for the rehabilitation of the lower extremities of a person after injuries. It consists of three
elements interconnected electric drives. The paper presents the relevance of the research and design of such devices. The scheme
and mathematical model of the mechanismare calculated. The mathematical model allows to investigate the controlled motion
of the device by the numerical method. Studied two different modes of the device. Thedevice can more effectively influence the
joints and muscles of the human. In the result of the numerical simulation for each of the suggested modes of operation revealed
regularities of changes of angles, angular velocities and angular accelerations from the control moments. The developed model
can serve as a basis for the development of methods for design and develop optimal control algorithm rehabilitation devices.
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