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COJAEPKAHUE

PA3BPABOTKA TEXHOJIOI'MH AJIEKTPOSPO3MOHHOM
OBPABOTKU KEPAMUKUA
Aoasns T.P. , Usanos B.A., Mareiryniuna E.B., Anukun E.C.
OJIEKTPODPO3MOHHASI OBPABOTKA )IETAJ'IEI;I TTPUBOPOCTPOUTEJIBHOT'O
TTPOU3BOICTBA, BLITIOJIHEHHBIX 13 BOJIbOPAMA
Aoasns T.P., llepmsikos I'.JI., Berenbkuii B.S1.
PACYET ITPOI'MBA DJIEKTPOJIA-ITPOBOJIOKHU B ITPOLIECCE
ITPOBOJIOYHO-BBIPE3HOM JIEKTPOSPO3ZMOHHON OBPABOTKH
Abasn3 T.P., Makcumos I1.B.
AHAJIN3 KAYECTBA OBPABOTAHHOM [TOBEPXHOCTU JETAJIA TTOCJIE
SIIEKTPOSPO3MOHHOI OBPABOTKI
Aoass T.P.
COBPEMEHHBIE TEXHOJIOI' MU DJIEKTPOSPO3MOHHOMN OBPABOTKI
HETOKOITPOBOIAIINX MATEPMAJIOB
Auukun E.C., Aoass T.P.
MMOBBILIEHUE TEXHOJIOT'MYECKUX BOSMOXHOCTEH
DJIEKTPOSPO3MOHHBIX CTAHKOB
Apaxkeasin A.C., Hlamcytaunos P.M., Agas3 T.P.
PEI'PECCUOHHBIN AHAJIN3 3ABUCUMOCTU CKOPOCTH DJIEKTPOIPO3MOHHOM
OBPABOTKHM BBICOKOITOPUCTOT O SHEMCTOI'O MATEPUAJIA HA OCHOBE
HUXPOMA OT PEXXMMA PE3AHNS 11 BBICOTBI BATOTOBKI
Aouss T.P., Bepmununa T.A., Hlasikos E.C.
SJIEKTPOSPO3MOHHASI OBPABOTKA I[ETAHEPI CJIOXKHOT O I[TPODNJIA,
COBPAHHBIX B EZ[I/IHbIﬂ TTAKET
Aobasn3 T.P., Usanos B.A.
TTIPOBOJIOYHO-BBIPE3HA S DJIEKTPODPO3MMOHHASI OBPABOTKA ,[lETAJ'IEPl
[IOCJIE TUTABMEHHO ITOBEPXHOCTHOM 3AKAJIKU
Abas3 T.P., Hlawikos E.C., besmmunn J1.C.
MN3MEPEHHME KOPITYCHbBIX I[ETAJ'IEIZ HA KOOP,I[I/IHATHO—I/BMEPI/ITEHBHOIZ
MAUIMHE CONTURA G2
Aoas3 T.P., BacmibeBa A.A.
MO/EJIb CBA3U MTPEAEJIA BBIHOCJIMBOCTU METAJIJIOB U CITVTABOB
C I[EI;ICTBY}OH_[I/IMI/I DAKTOPAMU
AdpamoB A.A., Opexosa E.E., Annpees B.B.
IMPUMEHEHUE VICKYCCTBEHHbBIX HEMPOHHbBIX CETEI B 3AJJAYAX KOHTPOJIA
N AUMATHOCTUKU ITOJJCUCTEM KOCMHWYECKUX AIIITAPATOB
Abpamos H.C., 3aauenposckuii B.®., Tananaes A.A., ®pasenxo B.II.
MNHBAPUAHTHbBINA AI[A]'[TI/IBHBHZ SXOKOMITEHCATOP C OBPATHOM CBSI3bIO
Aopamos C.C., Jledensinues B.B., Kanauukos A.A., Pe3an U.H.
NCCIEJOBAHUE CXEM PE3OHAHCHBIX VCUJINTEJIEN BLICOKOI YACTOTBI B PEXKMIME KJIACCA D
Aépamosa E.C.
HNCCIIEJOBAHUE CKJIOHHOCTU K ITEPET'PEBY CTAJIEN CUCTEM
JIETUPOBAHUA X3I'3MPC U XH3IMDC
AopocumoBa A.A., Baruu P.A., ITanos /1.0., Cumonos F0.H.
METO/IbI OITPEAEJIEHU S MACIIITABOB ITABOJIKOBBIX 3ATOIUJIEHNIT HA OCHOBE
3D PEKOHCTPYKIINU C UCIIOJIB30OBAHUEM JJTAHHBIX TOITOJIOT Y MECTHOCTH
AsepuenkoB B.U., Jleonos E.A., loronun A.H., UBkuna H.H.,
Kpsbimnes 10.B., Jlenux 51.U.
AHAJIN3 PEIHKA MOBUJIbHBIX [TPUJIOXKEHHWI B POCCUU
A3zapos U.B., Crpynuna A.A.
K PACUETY OCTATOYHOI'O PECYPCA TPYB TEIUIOBBIX CETEI U CETE TOPSIYETO BOJJOCHABXEHU S
A3sapos B.H., I'eBinua C.O., Bacuibes E.I'., Bacuibes K.A., Mupsonos M.B.,
Cupsikun ILA., Hecrepuyk A.B., Anéxuna U.C.
OBECIIEYEHUE OTKA30YCTONUYUBOCTU IT-CEPBUCOB
Axamosa H.B., I'oasies C.C., IIpaBocynos P.H.
PEHIEHUE 3AJJAUN TIJIAHUPOBAHU S [TOPT®EJIA [TPOEKTOB 1 AHAJIM3A
VY3KUX MECT BU3HEC-TTPOLIECCA HA OCHOBE MVYJIbTUATEHTHOI'O
MOJEJIMPOBAHIS U METOJA KPUTUYECKOI'O ITYTU
AxcenoB K.A., Ban Kaii, Axcenosa O.I1.
TEOMETPUYECKUE IMTAPAMETPbBI 3EPEH HIJIM®OBAJIbHOI'O [TOPOILIIKA KAPBUJIA
KPEMHU YEPHOI'O 54CF60 ITPOM3BOACTBA BOJDKCKOI'O ABPASMBHOI'O 3ABOJJA
Anexcanapos A.A., Hocenko B.A., Nanmy E.®.
HUDPPOBASI KOMIIETEHTHOCTbH KAK UHCTPYMEHT B UHO®OPMALIMOHHOM
OBIIECTBE JIs1 OCYIIECTBJIEHM A KOHTPOJIS U PACITIPOCTPAHEHNW ST UTHOOPMALINN
Aanexcanapos P.O., Kupees B.C.
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OITUYECKUI KAHAJI EECHPOBOI[HOfI TEPEJAYN JAHHBIX KOJIJIEKTUBA
MOBMWJIbBHBIX POBOTOB
Anexcees A.1O.
PA3BPABOTKA BUOTEXHOJIOI' M ®EPMEHTUPOBAHHOI MOI'YPTHOI MOJIOYHOM
OCHOBBI C TIPUMEHEHUEM ITPO/IYKTOB [JTYBOKOM ITEPEPABOTKH 3EPHA
Aune T.B., Pox H.C., bBatumesa JI.B., 316108 M.M., Marepamosa 3.M.
NCCIEJOBAHUE XAPAKTEPUCTHUK 1 PABOUMX ITPOLJECCOB ABTOHOMHOI'O
OJIEKTPOTMIPABJIIMYECKOI'O PYJIEBOT'O ITPUBOJA
C KOMBMHWPOBAHHBIM PET' VINPOBAHMEM CKOPOCTHU
AnekceenkoB A.C.
BBISIBJIEHUE CTPYKTYPbhI YUEBHO-CITPABOYHBIX MATEPUAJIOB
1 ®OPMUPOBAHUE TPAEKTOPUI X OCBOEHM S
Anmunosa H.A.
PABBUTUE METOJUKU PACUETA DJIEKTPUYECKUX ITAPAMETPOB
PACHIMXTOBAHHOI'O TOKOITOABOJA PYL[HOTEPMM‘{ECKOﬂ DJIEKTPOIIEUN
Amndepos A.U., bukees P.A., l'opesaJL.Il., Urnatenxo A.1O., BopayHosa A.B.
AHAJIA3 TIOKA3ATEJIE KAUECTBA MOBUMJIBHBIX KOPIIOPATUBHBIX CETEM
Aab-Amsan M.C., Kpasen A.I.
PA3BPABOTKA BECHPOBOI[HOFI CUCTEMbI JUCTAHIIMOHHOI'O MOHUTOPUHT'A
COCTOsIHU A ITAIIMEHTOB HA OCHOBE ZIGBEE 1 LABVIEW
Aae-JIxamapu 1.X., Besyrios JI.A., lleuyk I1.C., Enrnéapsin H.A.
METOI[I/I‘IECKI/H;I TIOAXO/1 K NUCCIIEJOBAHIIO ITPOYHOCTHU
CMEP3IINXCS BCKPBIIIHBIX TOPHBIX ITOPOI HA CABUT
Anbkosa E.JI., lannmes C.B.
ONTUMMBALINA ITAPAMETPOB TPAH3UTHBIX TEPMUHAJIOB
AabmetoBa 3.B.
O METOJAX OHEHMBAHU S TAPAMETPOB CUT'HAJIA
Auonos J1.1O.
PA3BUTUE CUCTEM MOHUTOPUHTA ITACCUBHBIX OIITUYECKUX CETEM
C MO)IEPHI/BALII/IEIZ HOIICETEIZ PACITPEAEJIEHUA
Amoumna C.I.
CITOCOBbI YMEHBIIEHU ST KOMMYTALIMOHHBIX [EPEHAIIPSDKEHUI
B MHOTOAEKAIHBIX MHIYKTUBHbBIX JEJUTEJLAX HATTPSIDKEHW ST
Amnppees C.A., Kum B.JLL

HEWPOCETEBOI AHAJIN3 JIEGEKTOB MUKPOCTPYKTYPHI [IOBEPXHOCTH METAJIJIOB M CIIJTABOB

AmnjpeeBa O.B., Imurpues /I.B.
BIIMSAHUE ®OPMBbI 1 PACTIOJIOXKEHU A ITYCTOT U ITOP HA KODDOUITUEHT
TETIJIOITPOBOJHOCTU CTEHOBBIX OI'PAXXIATOIINX KOHCTPYKHI/IPI 3[[AHI/H7I
Amnukanosa T.B., Paxumoaes 1LI.M., Kadraesa M.B.
BEPOSATHOCTHO-CTATUCTUYECKAS OLIEHKA ABAPUIHBIX BbIKJIFOUEHUI
B I'OPOJICKUX DJIEKTPUYECKUX CETSX
Anukyes C.B., Xopoanckuii B.S1., ®enoceesa T.C., lllapunos U.K.
NCCIEOOBAHUE BJIMSHU A KOMITJIEKCA MOJJU®UKATOPOB
HA KMHETUKY TBEPJJEHWS BETOHOB
Anuncumos C.H., Kononosa O.B., Jlemkanos A.}O., Cmupnos A.O.
MAJIASI TUAPODHEPTETUKA — DPDEKTUBHOE CPEJICTBO ITOBBIIIEHNW S
SHEPIETUYECKOM 1 SKOJIOT'MYECKOM BE3OITACHOCTHY PETHOHOB POCCUU
AnkynuHOB A.A., Koporkos B.B., Capaepa I'.H.
CPABHMTEJIbHBIN AHAJIN3 METO/OB ITNTAHMPOBAHUW S
CYBITIOAPAAHBIX PABOT
AnToHoBa A.C., AkcenoB K.A.
BEPXHSI5 OLIEHKA YJIEJIBHBIX CUJT XOJ'[O}IHOVI OBFBLEMHOM ILITAMITOBKI
HU3KNX [TOKOBOK B 3AKPBITBIX IIITAMITAX
AnToH0K D.U., Jloryrenkosa E.B.
BIIMAHUE CEPHUCTO-APOMATHUYECKOI'O KOHIHEHTPATA HA ®JIOTALIUIO
30JIOTOCOAEPXAIEI'O ITMPUTA
Anuudepona C.A., Mapkocsin C.M., Cysoposa O.H.
TTPOEKTUPOBAHUE U1 PASPABOTKA BA3bI JJAHHBIX KOMITbIOTEPHOM
CHUCTEMBI VITPABJIEHIS CKJIOHOBOI SPO3UEN
Amnanacosa 3.B.
BbIEOP OBOPYIOBAHN S, CXEMbI DJIEKTPUYECKOT'O TOPMOXKEHW A
N MATEMATUYECKOE OITMCAHMUE IMTEPEXO/IHBIX ITPOLTECCOB MOIIIHbIX
CHUHXPOHHBIX HACOCHBIX ATPETATOB ITPY ABAPUITHOM OTKJIIOUEHUU UX OT CETH
ApaciaanoBa U.B., Yecnokos WU.II., OBunuuukos B.B.
OCOBEHHOCTU IMTPOEKTUPOBAHUS 1 DKCITJIYATALIUN ITHEBMATUYECKUX
COOPY)XEHUI JIECHOV OTPACIIN
Ap3ymaHOB A.A.
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PA3ZPABOTKA OJEX/bI C ITOBbIIIEHHBIMU BU3YAJIbHO-JEKOPATVIBHBIMU
CBOVICTBAMU
Aprensn JI.C., Ilerpocosa U.A., Annpeepa E.I'.
AHAJIN3 POBOTU3ALINU ITPOLECCA TUJIPOPE3AHN S HEDTEITPOBO/IOB
Apxunos A.H., Koo3es A.A., Jlekapepa A.B., Maxdys A.A., Ileryxos E.H.
MOJEJIMPOBAHNE ABTOHOMHBIX DHEPTETUUYECKMX CUCTEM MODELLING
OF AUTONOMOUS POWER SYSTEMS
Apxunosa O.B., Kosases B.3., Pemusos I1.H.
OKCITEPUMEHTAJIBHOE NCCIIEJOBAHUE KATOAHOI'O ITAAEHN S IIOTEHIINAJIA
B PA3PA/IHBIX ITPOMEXYTKAX AIIITAPATOB 3AINTHI
Acaamos U.M., Kynasinun B.M.
PASPABOTKA 1 BHEJAPEHUE AJITOPUTMA JIOKAJIN3ATII N30BPAXKEHUIA
MAPKHPOBOK ITPOMBIIJIEHHBIX I/I3I[EJ'H/II71 HA OCHOBE IBYMEPHOI'O
PEKYPPEHTHOI'O ITOMCKA YCPEAHEHHOI'O MAKCUMYMA
Acradnen A.B.
METOJUKA OIITUMAJIBHOI'O BBIBOPA OBOPYJOBAHU S J1JI51 CUCTEM
TAPAHTUPOBAHHOI'O DJIEKTPOCHABXEHU A
Arpomenko B.A., Kadankos 10.A., Jlo6a U.C., Ipsiuenxo P.A.
K BOITPOCY ®OPMUNPOBAHUA JAHHBIX CUCTEM VYIIPABJIEHVA YMHOTO JJIOMA
Atp ko B.A., K C.E., CepukoBa M.B.
K BOITPOCY MO YJIBHOT'O ITPOI'PAMMUMPOBAHNM S CUCTEM YMHOI'O IOMA
Arpomenko B.A., Cepukoa M.B., layroa U.C.
PA3PABOTKA AJITOPUTMOB OBPABOTKU M30BPAXKEHUI
MHTEJUJIEKTYAJIbBHBIMU MOBWUJIbHBIMU POBOTAMU HA OCHOBE
HEYETKOW JIOTUKU U HEHPOHHBIX CETEN
AyHr Yo XtyH, Tant 3un IIvo, ®eopos A.P., ®exopos I1.A.
ITAPAMETPbBI OBOPYIOBAHU [1J151 COPTUPOBKHM 3ABAJIAHCOBBIX
MEJIHO-LIMHKOBBIX PY/]
Adanacwen A.U., [Tanbkos C.A., Iloranos B.51.
DCKHU3HBIN [TPOEKT ATITITAPATHO-TTPOI'PAMMHOTI'O KOMITJIEKCA
[TPOMEXXYTOYHOM CETU NEPEJAYM JAHHBIX
AxmermmH LA,
CPABHMTEJIbHBIN AHAJIM3 COBPEMEHHBIX TPEHAXEPHBIX KOMITJIEKCOB
B CUCTEME ITOJAI'OTOBKHN U ATTECTALIMU OITEPATUBHOI'O ITEPCOHAJIA,
OBCJIYXKMBAIOIIEI'O TEXHOJIOTUYECKHUE ITPOLECCHI
Axmermiun A.U., Japunues O.B.
ABTOMATU3ALMSA [TPOLIECCOB YITPABJIEHUS TEXHUYECKUM COCTOSAHUEM
ABTOMOBHJIEN HA BA3E )II/IAFHOCTI/ILIECKOVI NHOOPMALINN
Ba 10.B., ba M.IO.

TTPOBJIEMbI MTHOOPMALIMOHHOI'O OBECITIEYHEHUA CUCTEM C UCITOJIB30OBAHUEM

ONTODJIEKTPOHHBIX CPEACTB U3MEPEHU A JIMHENHBIX HEPEMELHEHI/IVI
Basbikun C.H.
METOUKA TTPOEKTUPOBAHU S DODOEKTUBHBIX JIOTUYECKUX CTPYKTYP BFA3
JAHHBIX CUCTEM TEXHUYECKOM JMATHOCTUKHA
Baun A.M., Kayur Can

K BOITPOCY IOBBIHIEHUS 5OOEKTUBHOCTH KOHTPOJIAA MATUCTPAJIBHBIX SQHEPTOOBBEKTOB

Baun A.M., Apriomenkos C.H.
CITIOCOB MOBBIIEHN S TOYHOCTU PETUCTPALITNN COBBITUI
B CUCTEMAX TEJIEMEXAHUKHA
Baun A.M., Apriomenkos C.H.
TIPUHLUIIBI PESEPBUPOBAHI S CUCTEM TEJIEMEXAHUKAU
TIPU UCTIOJIb30OBAHNU BA3OBOT O ITPOTOKOJIA MBK 870-5-101
Baun A.M., lTopthos E.M.
OCOBEHHOCTU U MMEPCIIEKTUBBI PABPABOTKIN COBPEMEHHbBIX
TAJIOTEHHBIX UICTOYHUKOB CBETA
Baiinesa U.HU.
NCCJIEAOBAHUE KIIFOYEBBIX CJIOB KAK MHCTPYMEHT OIITUMU3ALINN
YITPABJIEHU A DJIEKTPOHHBIMU JJIOKYMEHTAMU
bakanosa H.B., Ycmanosa U.B.
OLEHKA [HEJJECOOBPABHOCTH NCITOJIb3OBAHUM S ITPOI'PAMMHO-ATITTIAPATHBIX
KOMIUJIEKCOB TEJIEMEXAHWKU J1JIs1 CHUXKEHW S BEPOSITHOCTHU
BO3HUKHOBEHWS ABAPHIA HA TA30PACITPEJEJIMTEJIbHBIX
ITYHKTAX U YCTAHOBKAX
Bananauna E.A., Tumomenko c.B.
NCCIEAOBAHUE PASMEPOB BO3AYIIHOI'O CTOJIBA
B IWJIMHAPOKOHNYECKOM I'MJIPOLIMKJIOHE

Banaxuun LA,
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OBECITEYEHME OTKA30YCTOMYMBOCTH CETH ITOBBIIEHUEM HAJIEXXHOCTH
EE TOIIOJIOT MU
Banamosa T.H.
ONPEAEJIEHUE CUJI COITPOTUBJIEHU S ITOBOPOTY COYJIEHEHHBIX
JBYX3BEHHbBIX 'YCEHNYHbIX MAIIIVNH
Bapaxranos JI.B., Baxunos Y.III., Mausinun C.E.
CBS$I3b TIOKA3ATEJIEN HAIEXXHOCTH DJIEKTPOOBOPYIOBAHI S KPAHOB
C UX TTPOU3BOAUTEJIBHOCTBIO HA TIPEAITPUATUAX
JIECOITPOMBILIJIEHHOT'O KOMITJIEKCA
Bacmanos B.I., Xonmancknx B.M.
MECTO AKYCTOSJIEKTPOMAT'HUTHOI'O METOJA HEPA3ZPYIIIAIOIIETO
KOHTPOJISA AATE3NOHHBIX COEZ[I/IHEHI/H\/'I KOMITO3ULIMOHHBIX
MATEPUAJIOB B JIE®EKTOCKOITNHN
Baymrapran M.H., Ky3uenos B.I1., Kyiemos B.K., ®anees 10.A.
DKOJIOTO-TEOXUMHNYECKA S OLIEHKA ITPOJYKTOB ITEPEPABOTKH
[JIMTHUCTO-COJIEBBIX IIIJTAMOB KAJIMAHOTO TTPOMU3BO/JICTBA
Bauypun B.A., Cmerannnkos A.®@., Xoxpsikosa E.C.
METOUKA U UHCTPYMEHTAJIbHBIE CPEJICTBA ABTOMATU3ALIA
TIPOBEJAEHM S BBIYNCIIMTEJIBHBIX SKCITEPUMEHTOB
10 UMUTAITUOHHOMY MOJEJIMPOBAHUIO CJIOXXKHBIX CUCTEM
Bamapuna O.10., imurpues B.U., Kopcykos A.C.,
Hockos C.HU., ®eoxtucros A.I.
YMCJIEHHOE UCCJIIEJOBAHUE METOIA OITPEAEJIEHIN A TTAPAMETPOB ABMKEHU A
TOYEYHOI'O UICTOYHUKA OIITUYECKOI'O U3JTYUEHUA
Besyrios /I.A., IOxuoB B.U., Euruéapsin U.A., Jlamenos C.H.
METO/bI OITPEJIEJTIEHMSI TAPAMETPOB JIBMKEHM A TOYEYHOI'O UICTOYHUKA
OINTUYECKOI'O U3JTYYEHU S
Besyriios /I.A., FOxnoB B.U., Pemernuxkosa U.B., Beiimuenko M.A.
AJIATITUBHBIE OIITUYECKUE CUCTEMbI: METO/1bI 1 YCTPOMCTBA BOCCTAHOBJIEHUS
N KOPPEKIIMU ®A30BOI'O ®POHTA
Besyrios /I.A., Pemernukosa U.B., Caxapos U.A.
AJITOPUTMUYECKUE METOJIbl BEMBJIET-AHAJIM3A U30BPAKEHUIA
B YCJIOBUSIX AIIPUOPHOM HEOIIPEJIEJIEHHOCTU HA CJTYYAMHOM ®OHE
Besyrios JI.A., Ky3un A.IlL., llIBuxuenko C.A.
TPAHCO®OPMUPYEMASI KOHCTPYKLIMA TEIIJIO3AILIMTHOI'O ITAKETA KAK
CPEJICTBO OITEPATUBHOI'O PET'YJINPOBAHUS YCJIOBUI TEIIJIOBOI'O KOM®OPTA
Bexkmyp3aes JI.A., Jlenncosa T.B. , Hazapenko E.B., Ky3nenosa W.10.
BBIJAEJIEHUE KIIFOYEBBIX TTOHSTHIL B TEKCTOBOM COAEPXXNMOM
C MICIIOJIb30BAHMEM CTATUCTUYECKOIA OIIEHKN
Bbenas T.U., Ilaceunuk I1.A.
MOJEJIMPOBAHUE ITPOLUECCA TEIIJIOITEPEJJAYN B U3AEJIME ITPU IJIABMEHHOM
IMOBEPXHOCTHOM TEPMOOBPABOTKE HA TOKE OBPATHO ITOJISPHOCTH
Beanunn JI.C., Tpymuukos /I.H., Iuuea 10 /1.
TIJIABSMEHHASI TIOBEPXHOCTHAA TEPMOOBPABOTKA
BBICOKOJIETIPOBAHHBIX CTAJIEM TOKOM OBPATHOM TTOJISIPHOCTH
Beanunn JI.C., Iuusia FO. /1.

BO3MOXHOCTH JIASEPHOI'O JIETUIPOBAHIA TPV U3IOTOBJIEHNY BBICTPOPEXYILET'O MHCTPYMEHTA

Beaosa C.A.
MOJEJIb UHTEPHET-CUCTEMbI TEPMODJIEKTPOAKYCTHUYECKOI
JUATHOCTUKU MATEPUAJIOB 1 OTHE3AIIMTHBIX [IOKPBITHIA
Benosepos B.B., Kanbuenko U.E., IIpyc 10.B.
METO/JUKA PACYHETA DKOJIOTMYECKUX PUCKOB
Beasckas E.H., Bpasroska O.B., Cyrak E.B.
MOJEJIMPOBAHMUE ITPOLIECCOB TEITJIO-MACCOITEPEHOCA J1JI51 PASPABOTKU
ATITTIAPATA BUXPEBOM I ‘ABVOUKALIMN TBEPIbIX TOITJIVB MAJION
TPOU3BOJUTEJIBHOCTU
Bepr U.A., I'opaees C.H., Kucenbuuxos A.10., Xynsikoa I'H., Xynsikos IL.1O.
OCHOBHBIE 3AIAYY BY30BCKOI'O 3TAITIA TIPO®OPUEHTALIMU CTYAEHTOB
Bepectnesa E.B.
K BOITPOCY O ®YHKIMOHAJIBHOCTU MAMOHE3HOM MMPOAYKILINN
BepecroBa A.B., Mexxyesa JI.B., Ilycrapuakxosa U.A.
U3YYEHUE BJIIMSHUS COCTABA TIUTATEJILHOM CPE/Ibl HA U3SMEHEHUE
BUOXMMHUYECKKX Y MOP®OJIOI'MYECKHUX CBOVICTB IITAMMOB JIAKTOBALINJIJT
Becnomectnbix K.B.
PACYET PEXXHMMA DJIEKTPUYECKOM CETU C JABYXCTOPOHHUM ITMTAHUEM
C YYETOM TEMITEPATYPHOM 3ABUCUMOCTH COITPOTUBJIEHUI BO3YIIHbIX JIMHUI
Buryn A ., T'npunn C.C., Kupuyenko H.B., IITuueina E.B., T'opuakos C.B.
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TEXHMYECKHME HAYKI

TTPOI'PAMMHOE OBECITEYEHUE J1JI51 PACYHETA MHAYKTUBHBIX
COTTIPOTUBJIEHNIA BTOPUYHOI'O TOKOIIOABOJA IYTOBBIX
CTAJIETJIABUJIBHBIX DJIEKTPOITEYEN
Buxees P.A., Anudepos A.U., I'opesa JLII., lo6pos A.H.
NCCIEJOBAHUE ABTOMOBUJIBHBIX CTOSAHOK I_IEHTPAJTBHOP‘I
YACTU TOPOJA EKATEPMHBEYPTA
Buprokos B.K., Baacos A.B., lemuenxo K.H., Kosanes P.H.
TTEPCIIEKTUBHOE ITPUMEHEHUWE KOJIJTATEHCOJEPXAILET'O
1 PACTUTEJIBHOI'O CBIPBS B HI/IH_IEBOVI TTPOMBILIJIEHHOCTHU
Butyesa J.B., Hip1ienosa 10,11,
TTEPCIIEKTUBbBI PABBUTUSA ABTOMATU3NPOBAHHBIX CUCTEM VYIIPABJIEHU A
HA METAJUTYPTUYECKUX ITPEATIPUATUAX YPAJIBCKOI'O PETMOHA
Baunos /I.B., AkcenoB K.A., AntonoBa A.C.
NCCIEJOBAHUE TEXHOJIOTMYECKOI'O ITPOLIECCA BPE3HOT'O
BECHEHTPOBOI'O HIJIM®OBAHNS C LIEJIBIO TTOBBIIIEHU S
OU3NKO-MEXAHUYECKIX CBOMCTB IIJIM®OBAHHBIX [TIOBEPXHOCTEI
Baypusin JI.P., Baypusin P.II., Baypusu U.P.
IIOCTPOEHUE MATEMATHUYECKOI MOJEJIN CIIVUAMHOT'O TIOJIOXKEHUS
BO3/IVIIHOI'O CYIHA ITPU 3AXO/IE HA TIOCAIKY
Boopos B.H., Kopuaruu B.B.
MOJEJIb, OTPAXXKAIOIIASI OCOBEHHOCTU [MTPOCTPAHCTBEHHOT'O UBMEHEHU S
TIPEJIOMJIAIOINX CBOICTB ATMOC®EPHKI
HA OCHOBE HCITIOJIb30BAHU S UMEIOIUXCA
CIIYYAMHBIX JAHHBIX
Boopos B.H., Kopuaruu B.B., Ko63uctsiii C.10.
NCCIEAJOBAHUE MATEMATUYECKUX 3AKOHOMEPHOCTEI MOL[EJ'IEPI
CJIYYAWHBIX SIBJIEHUI B TPAIUEHTHOI CPEJE
Boopos B.H., Kopuaruu B.B.
COBPEMEHHBIE TEXHOJIOI'MU U3I'OTOBJIEHU A ANCKOB
ABTOMOBWJIBHBIX KOJIEC

Bornanosa T.A., Jloxkenko H.H., l'nasmanmmuua T.P., Bapanos B.H., Yeriakos A.B.,
MepxkyJaosa I'A., JIeiTtknna C.U., Xynonoros C.A., Kocopuu A.A., Ilapteiko E.I.
PA3PABOTKA BJIOKA ITPUHSI TS PELLIEHNS B HEIPOCETEBOM
KAPJMOAHAJIN3ATOPE KOMITbIOTEPHOM lII/IAFHOCTVIqECKOﬁ
CUCTEMBI «<KAPIMOBU 1»
Boaun O.H., Pa6uuxos P.B., Komkaposckuii 1. A.
COBPEMEHHBIE TMIPOMETAJUIYPTUUYECKUE TEXHOJIOI'MU ITEPEPABOTKN
YITOPHOT O 30JIOTOCO/EPXAIIEI'O ChIPbA
Bonysn A5, ®okuna C.b., Ilerpos I'.B., Cepedpsikos M.A.
BIIMAHUE CTPYKTYPHI 1 COCTABA HA COITPOTUBJIEHUE
JED®OPMIMPOBAHUNIO INOKCUIA YPAHA
Boxko F0.B., Maasiruu B.B.
METO/IMKA OINPEAEJIEHUA ITPYXXKUHEHUA 1 TEOMETPUUYECKUX [TAPAMETPOB
TP HPEI[BAPI/ITEJ'H)HOIZ ®OPMOBKE TPYBHOI 3ATOTOBKU TPYE
BOJIBIIOI'O IMAMETPA HA TTPECCAX
Boxkaar H.1O., Yeuynun 10.B., lecun }0.B., Kyraesckunii C.C.
MUHUMAIINHA JIUTSI PABPYIIEHNS TTPOYHBIX TPYHTOB
Boarosceknii B.A., Baiidapa C.H., Iukuii P.B.
MATEMATHUYECKA SI MOJEJIb U151 OIIPEJEJTEHU ST KOJIOPUMETPUYECKIX
XAPAKTEPUCTUK MHOT'OKOMITOHEHTHOM CBETOZII/IOI[HOIZ CUCTEMBI
Bopuckuna A.A., Apounn B.B., Koasenko O.10.
HE®TSIHOI KOKC — AJIbTEPATMBHOE TOILIMBO
JIJ11 HEMEHTHOU BPALLIAIOLLENCS IIEYN
Bopucos U.H., Manapukosa O.C., Mumun JI.A.
NCCIEOOBAHUE PABOTBI CETEBOI'O CTEKA COBPEMEHHBIX OITEPALIMOHHBIX
CUCTEM I1P1 OBPABOTKE UH®OPMAIINH, HOCTYHAIOLL[EI?I N3 CETU
Boponun A.A.
COBEPHIEHCTBOBAHME METO/IOB OITPEJJEJIEHU S CPEL[HEI;I 3AJIEPXKKU
TPAHCIIOPTA HA IIEPECEYEHNUN ABTOMOBUJIbHBIX JIOPOI"
C BBICOKUM 3HAUEHUEM KODDOUIINEHTA 3ATI'PY3KU ABMXKEHUEM
Bosipcknii C.H.
UHXXEHEPHBII TTIPOEKT KAK CPEACTBO PA3BUTUS
MHXEHEPHO-KOHCTPYKTOPCKOI'O TBOPUECTBA V CTAPILIEKJIIACCHUKOB
Bparnna H.A., Caunna H.A.
AJITOPUTM CAMOOPTAHU3AINU ITPOCTPAHCTBA ITOUCKA
B BOJIBIINX CUCTEMAX C HEHETKIMM BbIBOPOM
Bpurteuna E.B.
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CETMEHTHUPOBAHUE PEKOMEHJIATEJIbHOM CUCTEMBI C MCITOJIb30BAHUEM
METOJA OPTAHU3ALIMY COEJMHEHUA «KJIMEHT - CEPBEP», OCHOBAHHOI'O
HA IMTPOT'PAMMHO-KOH®UTI'YPUPYEMBIX CETAX U TIPUMEHEHUU ITPOTOKOJIA
C BBICTPBIM ITEPECKOKOM IP-A/IPECA

Bpureuna E.B.
OLEHKA JIECOBO3HbIX ABTOMOBHWJIENA JUIA YCIIOBUI CBEPI[J'IOBCKOI;I OBJIACTHU

Bynaaun C.B., Actagpbea O.M., Hukyann C.B.
CHUHTE3 KOMITO3UTOB: JIOTUKO-METOJOJIOTUYECKHWE MOJIEJIN

Byablinna E.A., Tapskuna UL.A., lanniaos A.M., Copoxun J1.C.
TPEHAJEPBI I10 ITOATOTOBKE OITEPATOPOB OPTATUYECKUX CUCTEM:
COCTOSHME U INEPCIIEKTHBBI

Byabuinna E.A., launnos A.M., IIeL1aiiknn C.A., Jlanumu 3.B.
MOJEJIMPOBAHUE CTATUYECKUX DJIEKTPOMATHUTHBIX [IOJIEI 1 PACUET
TTAPAMETPOB B COMSOL MULTIPHYSICS

Byabko A.A., Bacuiabena O.B.
YNCJIEHHOE MOJIEJINPOBAHUE ITAPAMETPOB BBICOKOTEMITEPATYPHOI1
CTPYU API'OHA ITPU EE UCTEYEHUUM YEPE3 HACAJIKY B ITPOLIECCAX
TIJTABSMEHHOT O HATIBIJIEHU S

Byasrues B.B., llleBeses /I.B., Koporkos B.B.
YCOBEPLIEHCTBOBAHHbIIN KPUTEPUI 1 CXEMA MEXAHWU3MPOBAHHOI
CUCTEMBI KOPMJIEHU I )JKUBOTHBIX

Bypmara A.B.1, lonenko C.M.2
KOPPEKTUPOBAHUE PEXXMMOB TEXHUYECKOI'O OBCJIYKMBAHU S
I'PY30BbIX ABTOMOBUJIEN

Bypmucrpos B.A.
MOJEJIMPOBAHUE IMTPUHIIMITIOB KOHIIEHTPALIM TPAHCITOPTHBIX [IOTOKOB
N ITYHKTOB ITEPEPABOTKU APEBECHUHbBI

Bypmucrposa O.H., IInisuuk FO.H.
OLIEHKA PABOTOCITIOCOBHOCTU PE3EPBYAPOB J1JIs1 XPAHEHUW A
HE®TEINPOAYKTOB B YCJIOBUAX PECITYBJIMKY KOMU

Bypmucrposa O.H., Boikos B.H., ITonosa H.B.,
HUCCJIEJJOBAHUE ®M3UOJIOTMYECKUX OCOBEHHOCTEM V BOJIbHBIX
BPOHXHWAJIbHOM ACTMOI HA OCHOBE MHOI'OMEPHBIX
CTATUCTUYECKHUX METO/IOB

Bypuesa A.JI.
CEMEMCTBO AIITAPATHO-OPUEHTUPOBAHHbBIX METOZ0OB
YUCJIIEHHOI'O MHTEI'PUPOBAHU

Byrycos JI.H., Kapumos A.H., Kapumon T.H., Toarymmun I'K.
TTPUMEHEHUWE MOJU®UILTNPOBAHHOT O AEJIETA-ITPEOBPA3OBAHN S
TP TTPOEKTUPOBAHNU CITELIUAJIM3POBAHHBIX BBIUNCJIATEJIENA

Byrycos /I.H., Kapumos T.U., Kapumos A.W.
PABPABOTKA METOJUKU ITPOTHO3MPOBAHU S IT'MIPABJIMYECKOI'O COITPOTUBJIEHN A
B ITIAAKMX TPYBAX HA OCHOBE OBOBHIEHW S SKCITEPUMEHTAJIBHBIX JIAHHBIX

Byxazos A.A., Opexosa E.E., Anapees B.B.
PABPABOTKA MOHYHEVI JIABOPATOPHOI'O TPEHMHI'OBOT'O ITPAKTUKYMA
TIPUMEHUTEJIBHO K 3AJIAYE O «PASMEIIEHUU PET VIISIPHBIX
TTYHKTOB OBCJIYKMBAHV» B PAMKAX KYPCA «JIOTUCTUKA»

Bymnna K.C., Tuxomuposa A.H.
AHAJIN3 PE3VJIbTATOB BEPMOUKAIININ MATEMATHUYECKOI1 MOJEJIN
TEPMO-TABOANHAMUKN U TETIJIO-MACCOOBMEHA TTPU OBTEKAHUI
COEPBI BO3AYUIHBIM I'MITEP3BYKOBBIM ITOTOKOM

Boikos JI.B., Hukurtuu I1.B., ITamkos O.A.
AHAJIMTUYECKUI OB30P CPEJICTB U METO/IOB JIJIs1 TINTAHUPOBAHU S
NMUTAIITMOHHOT O DKCITEPUMEHTA U CUHTE3A MYJIBTUATEHTHBIX
TIPOLIECCOB TTPEOBPABOBAHI PECYPCOB

BoikoB E.A., AkcenoB K.A., Autonosa A.C.
MATEMATHUYECKASI MOJEJIb ITPOLITECCOB TEPMO-TA3OIMHAMUWKNA
1 TEIIJNIO-MACCOOBMEHA TP OBTEKAHUUN CO®EPHI BO3AYIIIHbBIM
TUITEP3BYKOBbBIM [TOTOKOM

Boikos JI.B., [lamkos O.A.
PABPABOTKA CTPYKTYPbI AIMUHUCTPATUBHO-OPTAHU3AIIMOHHOI'O
NHOOPMALIMOHHOI'O B3AI/IMOL[EI>1CTBMH JUUTS1 BIOJKETHBIX Y“IPE)K,[[EHMI?I
METOJAMMU KOHIIETITYAJIbBHOI'O MOJAEJIMPOBAHU S

Baxkaumok A.B.
AHAJIN3 KOHCTPYKTUBHbBIX ITAPAMETPOB MAHUITVJISITOPA
IIAPAJIJIEJIBHOU CTPYKTYPBI C TUBKHMMU 3BEHBIMU

Bamokesunu 10.A., Anenko A.B., SIkosenko /.M.
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TEXHMYECKHME HAYKI

O ITOJIBYYECTU APEBECHUHbBI
Bapenuk A.C., Bapennk K.A.
TTPUMEHEHUE DKPAHNPOBAHHOI'O KOJIJIEKTOPA JUJI5S1 KOHTPOJIS PEXXMMA
CKBO3HOT'O ITPOIUIABJIEHUS [TPU DJIEKTPOHHO-JIYUEBOU CBAPKE
Bapymkun C.B., Beaenwknii B.S1., Tpymnukos JI.H.
CTPYKTYPA KEPAMNYECKOI'O UEPEIIKA C JOBABKAMU BEPMUKVJINTA
TTP1 PAZHBIX CIIOCOBAX ®OPMOBAHU A
Bacuaosckas H.I., Enkuesckas W.I., Bapanosa IIl., Kouerkosa H.M.
MOJIEJIMPOBAHUE ITAPAMETPOB ITJIASMEHHOI'O ITOPIIHA HA ®POHTE
Y}:[APHOfI BOJIHBI KOAKCUAJIBHOI'O YCTPOMCTBA
Bacuianesa O.B.
TIPUMEHEHUWE DHEPTETUYECKOTI'O TIOAXOA JIJIsTI AHAJIN3A
CUHTE3A DJIEKTPUYECKUX HEHEfI
Bacuabesa O.B., Bynbko A.A.
PA3PABOTKA MATEMATUYECKOI MOJEJIN IJI51 AHAJIN3A
TIEPEU3JIYUYEHUA AKYCTUYECKUX UMITYJIbCOB B DHEPT IO
SJIEKTPOMATHUTHBIX OTKJIIMKOB JE®PEKTHBIX CTPYKTYP
BacuabeBa O.B., Ucaes 10.H.
PACYET U MOJEJIMPOBAHUE PEXXMMOB PABOTHI EJJMHBIX
SJIEKTPOSHEPTETUYECKUX CUCTEM CVYIOB C DJIEKTPOABMXEHUEM
Bacun U.M.
TIOJIBECKA PABOYET'O OPTAHA CHET OYBOPOYHOU MAILMHBI.
METO/IMKA BbIBOPA PAIIMOHAJIBHBIX ITTAPAMETPOB
Baxupos V.I1., Komenes 10.B., Mouies 10.U., lllankun B.A.
BJINSIHUE KOHCTPYKTUBHbBIX OCOBEHHOCTEN KOHYCHOI'O
KITACCUDUKATOPA HA MITHOBEHHBIE VIJIOBBIE CKOPOCTHU
Baxuuna I H.
K PACYETY PAMBI C PACILIEIVIEHMEM CEYEHU B YPOBHE KAPHU3HOI'O Y3JIA
Baxreas P.P.,, Hcaes A.B., Epumos O.U., 3akupos P.A.
WUCCJIEJJOBAHUE BEPTUKAJIBHOM 30HAJIBHOCTU OCAXJIEHUS
IBETHBIX METAJIJIOB B 30HE ADPAIITIM1 MACCHBA
Bamuiaes U.U., Muxaiinos A.I'., Xaputonosa M.IO., Ceupuaosa M.JI.
COBPEMEHHBIE BYKCHMPOBOYHbBIE CUCTEMBI
ABUAILIMOHHOI'O KOMITJIEKCA
Beaukanos A.B., JIuxosunos /1.B., Ipsaxos /I.E.
TTPOBJIEMbI SKCIUTYATAIIUU T'PY3O0ITIOABEMHbBIX MEXAHM3MOB
N ITYTU UX PEHIEHUA
Beaunkanos A.B., Kyprannukos U.B., /Ipsikos JL.E.
BJIMSIHUE HEPABHOMEPHOCTH CKOPOCTH PE3AHMS MEP3JIOI'O I'PYHTA
HOIIKOHOLIHOI\/'I MAILIMHBI HA SHEPTOEMKOCTbD EI'O PA3PYILIEHU S
Bepmnnun A.B., Epacos U.A., Jlepurynos JI.C., SInkoBuy A.B.
DKCITEPUMEHTAJIBHOE NCCIIEJOBAHUE TTPOLIECCA SIEKTPOSPO3MOHHON
OBPABOTKHU BBICOKOITOPUCTBIX STYEMCTBIX MATEPUAJIOB
Bepuinnuna T.A., XanoB A.M., Adasi3z T.P., Lllasikos E.C., BacuiabeBa A.A.
MOJIEJIMPOBAHUE ABTOMATHUYECKOI CUCTEMBbI PET'YJINPOBAHIS
C FUZZY-PET'YJISITOPOM
Buubaaunos P.I., Bukmeros A.I., Camomikun A.U.
TPEXMEPHA I BPAY3EPHA SI BUBYAJIM3 AL MOJIEKYJT
C ITOMOIIBIO TEXHOJIOT M WEBGL
Buabaanos A.H., lllageesa E.IN.
PA3PABOTKA ABTOMATUYECKOU CUCTEMBI OITPEAEJIEHU S TIAPAMETPOB
JUAT HOCTUYECKOH NHOOPMALIMN
Buubjaunos P.I., Canbikos P.P., Crenanos E.A., Jlykbsinue M.A.
NCCIEOOBAHUE JATUMKOB ITOTEPH HA IEPEMATHUYMNBAHUE
Buubaanos P.I, laBbinos A.C., Xycuyraunosa W.I.
CTATUCTUYECKUE METO/1bI YITPABJIEHU S B [TPON3BOICTBE
Buubaanos P.I., Kanycrun IB., Kprouko E.1O.
MOJEJIMPOBAHME PA3PYHIEHUA YACTHUL] TEOMATEPUAJIOB B IEHTPOBEXHbBIX MEJIBHUIIAX
Bunoxypos B.P.
AHAJIM3 TIPOEKTHOM ABAPHH C BJIOKMPOBKOM OTAEJILHOIM TBC PEAKTOPA
HA BBICTPBIX HEUTPOHAX C HATPUEBBLIM TEIIJIOHOCUTEJIEM
Buaacnyes I.H.
YITPABJIEHUE CBETO®OPHbBIM OFBEKTOM B YCJIOBUAX HACBIIIEHHOI'O IBMXXEHU S
Baacos A.A., Opaos H.A., Tlepexycuxuna U.A.
[TPUMEHEHUE JIEKTPOXUMUYECKON SAIIUTHI C LHEJIBIO YBEJIMYEHU S CPOKOB
OKCIUIYATALIMA TTOA3EMHOI'O TOPHOI'O OBOPY/IOBAHU A HA PY/IHUKAX AK «AJTIPOCA»
Baacos C.I..
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PACUET PEXXMUMOB PAEOTBI CBETO®OPHOI'O OFbEKTA
B YCJIOBUAX HACBIIIEHHOT'O ABMKEHW A
Buaacos A.A., Opaos H.A., Iloptos /I.B., Ckpunkux IL.B.
ONTUMMBALINA DKCITEPUMEHTA T10 DHEPTO3ATPATAM: HEYETKUIA TIoAX0q
Bouaxos 10./1.
MOHUTOPUHT FOPOI[CKOfl OKPY)KAIOHIEVI CPEJIbI
C YUETOM JESATEJIbHOCTU ABTOMOBUNJIBHOI'O TPAHCITIOPTA
Boaxkos B.C., Tapacosa E.B.
OGOPMUPOBAHUE JIMUHOCTU CTYAEHTA B ITPOLIECCE U3YYEHU A
JNCHUTIJINH CITEHUAJIM3AIIMN ABTOTPAHCITOPTHOT O ITPODUJIA
Boukos B.C., Jlykun A.Il.
NCCIENOBAHUE AHTO®PUKIITMOHHBIX MATEPHAJIOB V3JIOB TPEHU S
HA TTIPUPABATBIBAEMOCTD
Bosyenkos A.B.
AHAJIN3 U UCCJIEJOBAHUE YACTHBIX TEOMATHUTHBIX BAPI/IAL[I/HZ
Bopooses A.B., lllakuposa I.P., UBanosa I.A., [Tonkosa E.E.
TIEPCITEKTUBBI ITPON3BOJACTBA COPBEHTOB U ®UJILTPOB HA OCHOBE
OIIOK MECTOPO)K[[EHI/IPI KA3AXCTAHA, MOJNOUITNPOBAHHBIX
VYITIEPOJHBIMU HAHOMATEPUAJIAMU
Bopooses A.M., [lepmiun B.®., Bypakos A.E., [lepumnna C.B., Monraes C.A.,
TackanueB A.T., Monraesa H.C., MonrtaeBa A.C.
BOCCTAHOBJIEHUE KAPTbI IJTYBUHbI HA OCHOBE KOMBUHHPOBAHHOI
OBPABOTKM MHOT'OKAHAJIBHOI'O M30BPAXKEHU S
Boponun B.B., ®ucynos A.B., Mapuyk B.H.,
Cpupun U.C., ITerpos C.II.
OLIEHKA KAYUECTBA BOCCTAHOBJIEHU U30BPAXKEHUN
HA OCHOBE MAIIMHHOI'O OBYUEHUA
Bopouun B.B.
METO/] OITPEAEJIEHUSI MECTOITOJIOXKEHM A MOBUJIbHBIX OFLEKTOB B IHAXTE
Boponos P.B., I'asio A.C., MomesukuH A.Il., Boponosa A.M., Crénkuna T.B.
HOPMUPOBAHUE MHTEPTAPMOHUK KAK ITOKA3ATEJISI KAYUECTBA DJIEKTPOOHEPI'MN
B POCCHUU U 3A PYBEXKOM
Tanupos P.A., Ocunos /I.C.
CMAUNBAHUE ITOBEPXHOCTU APEBECHHBI BOJAHO-ANCIIEPCUOHHbBIM
JIAKOKPACOYHbBIM MATEPUAJIOM TTP11 ADPONOHU3 AL
T'azeeB M.B., I'azeeBa E.A., ’Knanos H.®.
HNCCIIEJOBAHUE ITOBEPXHOCTHU 3AIIUTHO-JJEKOPATUBHOI'O
TTIOKPBITUSA, OBPABOBAHHOI'O BO/IHO-JINCITEPCMOHHbBIM
JIAKOM HA JIPEBECHUHE ITP11 ADPONOHU3 AL
T'azeeB M.B., I'azeeBa E.A.,Tuxonosa E.B., Ymakosa B.A.
MATPUYHBINA METO/] CUHTE3A CUCTEM CUT'HAJIOB C 3AJIAHHbIMU CBOMCTBAMHU
Taiiuyk .B., Iiiuyk B.1O.
AHAJIN3 BJIINSHNW S KOPPEJIAIIMOHHBIX XAPAKTEPUCTUK CUTHAJIOB
HA BEPOSITHOCTB OIIMBKU JIJI51 CXEMBI PASHECEHHOT O ITPUEMA
C PASJIEJIEHUEM JIYYE 1O BPEMEHI TIPUXOJA
Taiiuyk /1.B., liiuyk B.1O.
BIIMSHUE PA3JIMYHBIX UCTOYHNKOB CBETA HA TIPOAYKTUBHOCTbD KYP
Taanamosa T.P., Hlupo6okosa T.A., IllyBanosa JI.A., lonomapesa C.51.
CUCTEMHBIE NUCCJIEJOBAHUSI TTP TEXHUYECKOW DKCIIEPTU3E
CTPOUTEJIbHBIX KOHCTPYKLWM 3JAHUI U COOPYKEHUI
Tapekun U.H., MNpbkuna U.A.
PELLIEHUE ITPUBJIVDKEHHBIX YPABHEHUIA: JEKOMITO3ULIMA
TIPOCTPAHCTBEHHOT O ABM)XEHI S YITPABJIISIEMOI'O OB BEKTA
T'apbkuna U.A., lannios A.M., [lerpenxo B.O.
OLIEHKA OITEPATOPOM XAPAKTEPUCTUK OBBEKTA I10 YITPABIIIEMOCTH
Tapbkuna U.A., lannios A.M., Cyxos S1.H.
13 OINIBITA PASPABOTKI MATEPUAJIOB CITELIMAJIBHOI'O HABHAYEHUW 1
T'apbkuna U.A., lannnos A.M., [lerpenko B.O.
KITACCUDUKALIMA OFBEKTOB OPTATUYECKUX CUCTEM
110 UX AMHAMUWYECKUM XAPAKTEPUCTUKAM
Tapbkuna U.A., lannnos A.M., Copoxun JI.C.
ABTOCEPBUC U ITEPEBO3KU C HO3I/IHI/H;I TEOPUU CUCTEM
MACCOBOTI'O OBCIIYXXMBAHUA
Tapbkuna U.A., lanninos A.M., Kapes M.H.
NHOOPMALIMOHHASI CUCTEMA J1JI51 OHEHKU BBITTOJIHEHU A
PA3PSAJIHBIX TPEBOBAHUII 10 CIIOPTUBHOMY ®EXTOBAHUIO
Tepacumenxo JI.B., T'punsk B.M.
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MOJEJIMPOBAHME ITPOLIECCOB AJATITALIMN
Teprer O.M., Kouerypos B.A., Turapenko E.1O.
BUXPETOKOBAS AIMATHOCTUKA AJTFIOMUHUEBBIX CITJTABOB
C JUDJIIEKTPUYECKUM ITOKPBITUEM
T'epycos A.B., Jlantes A.1O., Eropos A.B.
TTOBBIIIEHNE TEXHOJIOTUYECKNX ITAPAMETPOB BOCCTAHOBUTEJIBHBIX
TTPOLHECCOB ITP11 OBPABOTKE CTAJIN B AI'PEI'ATE «KOBII-TITEYUb»
T'usatynun P.A., Baxyes /I.B., Cepukton A.

TEXHOJIOT'MST KOMIUIEKCHOM OBPABOTKH METAJIJTA HA BBIITYCKE KAJIBLIUEM U AJTIOMUHUEM

I'msaryaun P.A., Baayes /I.B., Exemesa U.B.
YNCJIEHHOE NCCJIIEAOBAHUE ITPOLECCA KPUCTAJUIU3ALIN
3AT'OTOBKU ITPEBEHTOPA
I'naeBa 3.A., CokosioBa 0.0., Tpydanos H.A.
ITPOTPAMMHBI KOMITJIEKC PACYETA XAPAKTEPUCTUK MHOIOKAHAJIbHBIX
CHUCTEM MACCOBOI'O OBCIIYXKUBAHUS C «PASOI'PEBOM»
N IIOAXO/ K ETO TECTUPOBAHUIO
T'unaun C.U., Xomonenko A.Jl., Marsees C.B.
PACUET HECTALIMOHAPHBIX TEMITEPATYPHbBIX PEXXMMOB BO3YIIIHbIX JIMHUIA
SJIEKTPOIIEPEJJAYM C YYETOM HEJIMHEMHOCTH MMPOIIECCOB TEIIJIOOBMEHA
Tupunn C.C., T'opionos B.H., buryn A.S1.
OBECIIEYEHME HAZITEXXHOCTU ITPU ITOJAIOTOBKE K ITACCAXKWPCKUM
TIEPEBO3KAM ITOABM>)KHOI'O COCTABA ABTOTPAHCIIOPTHOI'O ITPEJAITPUATUA
Tnymos U.C.
HATIPSOKEHHO-JIEOOPMHUPOBAHHOE COCTOSAHUE OCHOBAHUIA
OYHJJAMEHTOB CJIO)KHOM ®OPMBI TOAOILIBbI
Tnymkos A.B., Imymkos B.E.
AJITOPUTM CTJIAJXKUBAHUA [TIOTOKA TJIYBUHBI J1JI5 HOCJ'[EI[Y}OU_IEIZ
TEHEPALIMU ITOBEPXHOCTU HA TEXHOJIOI'MU APEX
Tonenxos B.B., I'eprer O.M.
METOJUKA HEUETKOI'O CUTYALIMOHHOTI'O YITPABJIEHMA MOBUJIbHBIM
POBOTOM JJIA1 AIMATHOCTUKU TA3OITPOBO/JOB
Toayoxkun U.A., Kouknn I A.
ONPEJEJTEHUE XAPAKTEPUCTUK 3APAHbBIX CTAHLU/Iﬁ
JUI DJIEKTPOTPAHCITIOPTA
Tony6unx T.B.
PA3BPABOTKA AJITOPUTMOB PABOTbBI DJIEKTPUUYECKOI'O JUODPEPEHIIMAJIA
C MUKPOITPOLIECCOPHBIM VITPABJIEHMEM C NCITOJIB30OBAHUEM
MHTEJUIEKTYAJIBHBIX KJTFOUE
Toay6uux T.B., ®eodanosa JI.C., ®eodanos C.A., Jlazapes /I.b., Hacudyaos HU.P.
MMOBBIIIEHUE SHEPTETUUYECKOM S®®EKTUBHOCTHU TATOBOI'O
OJIEKTPOITPUBOJIA TPAHCIIOPTHBIX CPE/ICTB C HE3ABUCHUMbIMU
NMHANBUAYAJIbBHBIMU ABMKUTEIISIMUA
Tony6uuk T.B., YOTT B.E., Hryen K.T., JIazapes /I.b.
BHEJPEHME TEXHOJIOTI' 11 CKBO3HOI'O [IU®POBOI'O ITPOEKTPOBAHU S
B PAMKAX HAWHO-HCCHEEOBATEHBCKOﬁ PABOTBI CTYAEHTOB U ACITUPAHTOB
TFonuapos K.O., Pomanoa E.A., Ky1aruun A.JL, Pomanos A.JI.
CPABHMTEJIbHBIN AHAJIN3 METOJA KOHTPOJISI APUODMETUYECKUX OHEPAL[I/HZ
B CUCTEME OCTATOYHBIX KJITACCOB
Topaenxo /1.B., Pesenskos JI.H.
TTPOT'PAMMHGLIE CPEJICTBA BCEPEXXUMHOI'O MATEMATHUYECKOI'O
MOJEJIMPOBAHU A 1 AHAJIM3A ®YHKITMOHUPOBAHU S JUCTAHLIMOHHBIX 3AIIUT
Topauenxo U.C.
NHOOPMAIIMOHHASI BE3OITACHOCTbH B CUCTEMAX DJIEKTPOHHBIX YCIIYT
Topesuk C.JL., JIsinep B.C.
PACITPEJEJIEHUE ABTOMOBHIJIEH I10 [OJIOCAM JBUXEHUA
HA ABTOMATUCTPAJIN
Topesnos A.M., Biacos A.A., Uymkuna 7K.A.
OIITUMAJIBHOE VYITIPABJIEHUE ITPOLIECCAMMU TEITIJIOMACCOOBMEHA
[P KOHBEKTUBHOM CYIIIKE JIPEBECHHbI
Topoxosckmii A.I'., Ilnmkuna E.E., Yepusimes O.H.
®U3UKO-MEXAHUYECKUE CBOMCTBA HAJIEZN, PA3PYIIIAEMOI PE3LIOM
1P OYHUCTKE HPI/IEOPI[IOPHOI?‘I 30HbI JIOPOXXHOI'O I[TOKPBHITUA
Topmkos A.C., Kyienos B.®., Maasirun A.JL, I'yces O.P.
OITPEJEJIEHME [TAPAMETPOB TOPL[EBOﬁ OPE3bI VI OUNCTKU JOPOI
Topmikos A.C., Kyinenos B.®., Hukannpos U.C., Majasirun A.JL, llypamos A.JL.
PE3AHUE CMEP3IIENCS TPVHTO—J'[EI[HHOI;I MACCBI KIIMHOBBIM PE3LIOM
Topmkos A.C., Kyienos B.®., lllypamos A./l., Hukanapos U.C.
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KPATKHI1 AHAJIA3 U BBIBOP METOJA OIITUMU3ALIU TAPAMETPOB
I[YFOFACHTEHBHOIZ KAMEPBI ABTOMATUUYECKUX BBIKJIFOYATEJIEN
Topmkos 10.E.
MOBBILIIEHUE CTOUKOCTHU KPYITHOTABAPUTHBIX ILITAMIIOB
Toran6 B.M., Ceprees P.®.
PA3BPABOTKA 1 UCCIIEAOBAHUE KOHCTPYKHI/Iﬁ BOEBOI'O MEXAHU3MA
YEJIHOYHOI'O TKAIIKOI'O CTAHKA JIJISI BBIPABOTKNW TEXHUYECKMNX TKAHEI
I'peunn B.A., Tysun A.A.
METO/IKA METPOJIOTMYECKOI OLEHKU CTEITEHU TOCTOBEPHOCTU
PE3VJIBTATOB HATYPHO-MOJIEJIbHBIX UCIBITAHWN NUCITOJTHUTEJbHBIX
CHUCTEM HA OCHOBE MATEPUAJIOB C ITAMSATBIO ®OPMbI
I'peunxun B.B., SluBapés C.I"., JIozun O.U., Hlaiixyrauxos /I.B.
OIIPEJIEJIEHUE ITAPAMETPOB MATHUTHOU CUCTEMBI UCITOJTHUTEJILHOT'O
VCTPOVICTBA HA OCHOBE MATEPHUAJIA C ITAMSITBIO ®OPMBI
I'peunxun B.B., Kynps A.B., Kynps H.A.
OUBNYECKOE MOJEJIMPOBAHUE PEXXMUMHBIX ITAPAMETPOB BYPEHU IIITYPOB
C HAJIOXXEHWEM HA NHCTPYMEHT OCEBBIX 1 MOMEHTHbBIX UMITVJIbLCOB
I'punbko [.A.
OB OITBITE PABBUTH S [TPOTPAMMBI ORACLE ACADEMY B BY3E
I'punsik B.M., Mo:kaposcknii U.C.
PABPABOTKA KUHETUYECKUX MOL[EJ]EI?I CJIOXKHBIX XUMNYECKUX PEAKL[I/IPI
METO/IOM CETEBOI'O OITEPATOPA
Ty6aiinyammun U.M., IuseeB A.U., Koncranrunos C.B., Copponosa E.A.
NCCIEAOBAHUE I'PY30IIOABEMHOCTHU
1 TPAHCITOPTHO-DKCITJIVATAIITMOHHBIX XAPAKTEPUCTUK MOCTOB
TI'y6apes B.1O.
COBEPILIEHCTBOBAHUE TEXHUYECKOI'O CEPBUCA MAIINH
HA TIPEAITPUATUAX JJECHOT'O KOMITJIEKCA
T'y6apes B.1O.
TEXHOJIOIT'MYECKUE ITAPAMETPBI PABOTBI TIOHTOHHOI'O
OKCKABATOPA TP YEPITAHUU M3-1101 BO/bI
T'yzeeB A.A., Kucaskos B.E., Hukutun A.B.
OPTAHM3ALIA MOHUTOPUHTA ®YHKIIMOHAJIBHOI'O COCTOSIHU A
OINEPATOPOB MHO®OPMALIMOHHO-YITPABJIAIOIINX CUCTEM
T'yzenko B.JI., Kiaenos A.B., Muponos A.H., Muponos E.A., lllecronanaosa O.J1.
CHUCTEMA VITPABJIEHM S ABTOHOMHOI'O HAJIBOITHOI'O MMHU-KOPABJISA
T'ypenko B.B., ®enopenxo P.B., Hazapkun A.C.
BJIMSAHUE PAJINY CA KPUBO B IUTAHE HA TIJIOTHOCTD ITPU 3ATOPE
JIETKOBBIX ABTOMOBUJIEN
I'yces B.A.
TTIPUMEHEHUWE UMNTAITMOHHBIX MOIIEHEﬁ JUTA PELHEHU ST
DKOHOMMWYECKHNX 3AJIAY OTITUMU3AITNN
I'ycea E.H., Bapdoaomeesa T.H.
PABPABOTKA CXEMbI APMHUPOBAHNS 11 UCCIIENOBAHUE CBOICTB
KOMITO3UITMOHHOT'O MATEPUAJIA CUCTEMBI TI-AL
C [TPUMEHEHUEM ITPOI'PAMMHOI'O MOAYJISI COSMOSWORKS
T'yebkoB M.C.
MOJEJIb MHOTO®YHKIIMOHAJIBHOT'O VCTPOMCTBA OBECIIEYEHIS KAYUECTBA
AJIEKTPUYECKOU DHEPI MU B PACTIPEJEJIMTEJIBHBIX CETSX
Joauurep C.10., Tiorapesny A.I., Yenypko H.1O., Mycun A.X.
3AJAYA CUHTE3A UJJEHTUD®UKALIMOHHOI'O YITPABJIEHM S U EE PEILIEHUE
METO/IOM CETEBOI'O OITEPATOPA
Jaunr T.d., Jusees A.U., Copponosa E.A.
CUHTE3 UAEHTUDUKAILIMOHHOI'O YITPABJIEHM A MOBUJIBHBIM POGOTOM
METO/10OM CETEBOI'O OITEPATOPA
Jaunr T.®., Jusees A.W., Kazapsau /1.9., Copponosa E.A.
OB O/ITHOM TTOAXOE K OLIEHMBAHHWIO YPOBH COOPMUPOBAHHOCTHU
KOMHETEHLII/IPI BBIITYCKHUKA BY3A
Jaunnos A.H., OpunnankoB A.A., 'mrman M.B., Cron6os B.1O.

OIITUMU3ALIVA UHOOPMALIMOHHBIX ITAPAMETPOB JITUM-CUT'HAJIA B YACTOTHBIX PJITCO

Janunnos E.A., Caasnuxos H.U.
I'PA®UYECKHUI AHAJIN3 3BAKOHOMEPHOCTEN TAPMOHHM3ALIMN KOCTIOMA
C UCITIOJIbB30OBAHMEM I'EOMETPUYECKUX ITPUMUTHUBOB
Jannnosa O.H., 3aiineBa T.A.
OBJIACTU [TIPUMEHEHW S IMTPUBJIMKEHHBIX 1 UHTEJUIEKTYAJIBHBIX METO/I0OB
[UIAHVPOBAHUS TPEKTOPUIL JUI TPYTIIT MOBUJIBHBIX POBOTOB
Japunues O.B., Murpanos A.b.
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TEXHMYECKHME HAYKI

MOJEJIMPOBAHME TEITJIOBOI'O PEXXMMA YXWJIBIX HOMEU_[EHI/Iﬁ
TIPU TTPEPLIBUCTOM OTOITJIEHUN
Jamok T.A., Usaes 10.I1., ITyxkxaa B.A.
PACUET AOITOJIHUTEJIBHBIX ITOTEPb MOIIHOCTH OT BO3Z[EI7ICTBI/I${ HECUMMETPUN
HATIPSDKEHUI 1 TOKOB B JIEMEHTAX JIEKTPUYECKUX CETEN
Jlen A.B., bupiokos C.B., Ilapmykosa A.B.
KOMIUIEKCHBII AHAJIN3 KOHKYPCHBIX ITPOEKTOB HA OCHOBE
MHCTPYMEHTAPU A TEOPUU MYJIBTUMHOXECTB C IPUMEHEHUEM
JIMHIBUCTUYECKOM IIKAJIBI
Jemuosa JI.A., Coxososa FO.C.
MOJIEJIMPOBAHUE KOHBEKTHBHOI'O TEHEHN S B BOJIOEME
C JIOKAJIbHBIM CTOKOM TEIUIA 1 YYACTKAMU BBOJIA U BBIBOJA XKUJIKOCTHU
JembsanoBud H.B., Makcumos B.U., Haropnosa T.A.
YNCJIEHHOE UCCJIIEAOBAHUE HOBOI'O CITOCOBA
KOHAWIINOHMPOBAHUW S HOMEL[IEHI/Iﬁ
Jenucuxuna JI.M.
K PACUHETY YUACTKOB 3ATJIYBJIEHHBIX MATUCTPAJIBHBIX TPYBOITPOBO/IOB
C KOHCTPYKTHUBHBIMH BKJIIOYUEHUSIMU HA CEUCMUYECKOE BO3[[EI>’ICTBI/IE
Jenucos I.B.
TIPAKTUKA IMTPUMEHEHNM I KOHEYHO-2JIEMEHTHOI'O AHAJIN3A B ITPEIIOJJABAHUN
JUCHUTIJIMHBI «OCHOBBI BUBPOJIMATHOCTHUKIN KOHCTPYKHI/IPI N MAIIUH»
Jlepbacos A.H.
METO/] OITPEAEJIEHU S YCUJIN ST PACIIOPA TIPU CAIBUT'E MOHOJIMTHBIX IITIOHOYHBIX
MEXITAHEJIbHBIX BEPTUKAJIbHBIX CTBIKOB
Jlepoenues U.C., Kapsikun A.A.
AJITOPUTM U TTIPOT'PAMMA PACUETA YACTOTHBIX XAPAKTEPUCTUK
COMNPOTUBJIEHUIA Y3JIOB DJIEKTPUYECKOM CETH
Jlepenasiea JI.B.
AHAJIN3 METOJOB IMOBBIIIEHMA TOYHOCTU 1 HAJJEXKHOCTU JAHHBIX
O [MAPAMETPAX IBMXXEHUS ADPOAMHAMMUYECKOI'O JIETATEJIBHOT'O ATITTAPATA
Jopoxkun AL, Tikyes O.A.
CHUHTE3 CUCTEMBI VIIPABJIEHUS I'PYIIIION POBOTOB METO/10M
CETEBOI'O OITEPATOPA
Juseen A.U., llImaasko E.1O.
BAPHALH/IOHHBIVI T'EHETMYECKUI AJITOPUTM
JUIS PEHIEHNW S 3BAJJAYN OIITUMAJIBHOI'O YITPABJIEHUA
Jusees A.HU., llImanesko E.1IO.
MOJIEJIMPOBAHUE ITPUMEHEHU S 3HAHUI CITELIMAJINCTOB
PACKPAILIEHHBIMU CETAMMU ITETPU
Jumutpues A.Il.
MOJIEJIMPOBAHUE YCBOEHUW S U ITPUMEHEHU A YYEBHOI'O MATEPUAJIA
HA PACKPAIIEHHBIX CETAX ITETPU
Jumutpues A.Il.
TIPUMEHEHUE METOJIA JIUCKPETHOI'O BEMBJIET-PA3JIOXKEHIS
K AHAJIM3Y TAPAMETPOB AKYCTHUYECKOM SYMUCCHUN
TIPU PABPYIHIEHNU AJTIOMUHUEBBIX CIJTABOB
Jimutpuen A.A.
TIPUMEHEHUWE AJITOPUTMOB CETMEHTALI
JIJTSI KITACCUOUKAITNN N30BPAXKEHUI
Jmutpues /1.B., Kanpanos C.H.
TPEXMEPHA I BUSYAJIM3ALMS TTPOU3BOACTBEHHBIX U JIOTUCTUYECKUX
TIPOLIECCOB: BBIBOP CPEJICTBA PASPABOTKU
Jimutpues U.JL., ITanyiaosckas H.B., Akcenos K.A., Kameabckuii B /1.
COJIHEYHO-AN3EJIbHBIE CUCTEMBI DJIEKTPOCHABXEHNM I CEBEPHBIX TTOCEJIKOB
Jimurtpuenxo B.H., Jlykyrun Bb.B.
TEOPETUYECKUI AHAJIN3 PABOTbI VYIAPHOI'O MEXAHU3MA
TTHEBMATHUYECKOT O MOJIOTKA CUCTEMBI «KOPITY C-VIAPHUK»
Jlodpobopckmii b.C.
OBECIIEYEHUE OIITUMAJIBHOI'O YCUJINS ITOAAYM ITEPEHOCHBIX
TTHEBMATUYECKUX [TEP®OPATOPOB C ITOMOILBIO
MEXAHHM3MA TIOBOPOTA BYPOBOI ILITAHI'U
Jlobpodopcekmii B.C., OBuapos A.A.
OCOBEHHOCTHU HCCHEI[OBAHHPI DOOEKTUBHOCTHU BUBPOTACAIINX
YCTPOMCTB PYYHBIX U IIEPEHOCHBIX MAIIIH YIAPHOI'O I[EIZCTBI/IH
Jlobpobopckmii B.C., OBuapos A.A.
NCCIIEJOBAHIS MAILIMHBI YIAPHOI'O HEﬁCTBHﬂ CIIOABMXKHBIM YIAPHBIM MEXAHM3MOM
Jlobpobopcekmii B.C., OBuapos A.A.
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AHAJIA3 ITYTEH ITOBBIIIEHN S SOOEKTUBHOCTHU PYYHBIX
M MMEPEHOCHBIX ITHEBMATUYECKNX MAIIWH YIAPHOT'O I[EIZCTBI/UI
Jlobpobopckmii b.C.
ABTOMATU3MPOBAHHBIN METOA 1 VCTPOMCTBO JUII UCCIIEAOBAHU S
TTOKA3ATEJIE KAYUECTBA TKAHEW ITPY CABUT'E HUTEN
Jlo6peinuna H.H., Cmupnosa H.A., 3ampimasesa B.B., Jlanmun B.B.
PA3PABOTKA I/IHCDOPMAL[I/IOHHOPT CHUCTEMBI PACUETA
TEPMOJNUHAMUNYECKHNX CDYHKLII/H\/'I

Honomaros M.IO., )Kypasiesa H.A., Hurmarynanna A.B., Tanaraposa JI.P., KazakoB MLA.

ITPOEKTHPOBAHUE I/IH@OPMAL[I/IOHHOﬁ CUCTEMBbI OLIEHKU YPOBHSA
CO[II/IAHLHOﬁ HATIIPSDKEHHOCTU

Jonomaros M.IO., )Kypasiaesa H.A., 3akuesa E.III., Ipomnn E.H.
OCOBEHHOCTU TEPMOMEXAHUYECKOI'O B3AI/IMOZ[EI>1CTBI/IH
BCTPEYHBIX F'A30BbIX CTPYIA

Jop:x [., Xynsikos ILIO., Bepr U.A., Knakuu B.I1.
TIPUMEHEHUE COMPLETE-TIOAXOIA B YITPABJIEHU NTHHOBAIIUSIMNA

Jop:xuesa H.1O.
OCHOBBI U ITPUHIIUAIIBI TIOCTPOEHNW I UHEPLIMAJIBHBIX
HABUTALIMOHHBIX CUCTEM

Jlopocunckuii JI.I., Bornanos JI.A.
CHUHTE3 1 AHAJIN3 AJITOPUTMOB KJITACCUOUKALINN
PAINOJIOKAIIMOHHBIX CUTHAJIOB

Jopocunckuii JI.T.
NCCIEJOBAHUE METOJOB OLIEHKU YCJIOBUN JBWXEHNS TIOTOKA
ABTOMOBMJIE C YUETOM IIEPECEYEHHOI MECTHOCTH

Jopoxun C.B., Yuctsikos A.I.
K BOITIPOCY ITPEAYTIPEXXIEHU S BOZ[I/ITEHEﬁ O PEXXUMAX IBMXKEHU S
HA YYACTKAX C HEOBECIIEUEHHOM BUJINUMOCTBIO

Jopoxun C.B., Yuctsikos A.I.
TIPEJJIOXKEHUS 11O KOHTPOJIIO SPTOHOMUNWYECKOI'O KAUECTBA
JIECHBIX ABTOMOBMJIBHBIX JOPOT"

Jopoxun C.B., Ynctsikos A.I.
AHAJIN3 TATOBBIX 1 TOPMO3HBIX CBOMCTB ABTOMOBUJIEM

Jopoxun C.B., CkBopuosa T.B., Jloraues B.H., I'ybapes B.I1O.
BBEJAEHUWE B MH)KEHEPHOE JIEJIO ITPU ITOAT'OTOBKE BAKAJIABPOB
HATIPABJIEHU A METAJUTYPI'MA B UJEOJIOTMA CDIO

Jly6osa U.B., Canauesa I.C., Psdos O.H.
MOVJIb PEXXUMA KOMMEPYECKOM TAMHBI KAK Z[OHO.HHI/ITE.HBHBWI
OJIEMEHT CUCTEMBbI 3AIIIUTBI THO®OPMALININ TOPTOBOM OPTAHU3AIIMN

Jy6posun A.C., I'youn MLA.
POBACTHOE YIIPABJIEHUE NCITOJTHUTEJIbHBIMU ITPUBOTAMN
MAHUITYJIAITMOHHOT'O POBOTA

Jbina A.A., Ocskun [LLA., Ocokuna E.B.
JIMCKPETHAS TEITJIO®OU3NYECKA S MOJIEJIb TTIPOILIECCOB
ABPA3BMBHOI OBPABOTKU

JipsikoHoB A.A., Baryes B.B., [lerrsipeBa A.C., Iopoakoa A.E., Kopaneposa O.B.
TABODPA3BHOE AMUJIMPOBAHUE VITJIEPOJIHBIX HAHOTPYBOK

Jbsauxosa T.II., Apy:xununa B.H.

[TPUMEHEHME TTPOJTYKTA BUOTA30BOI YCTAHOBKH KAK HEDGTEJIECTPYKTOPA

TIPY BUIOPEMEJIMATINN HED®TE3AT PA3HEHHBIX 3EMEJIb
Jémun A.B., Koctun M.B., Cagunkos A.B.
MATEMATHUYECKASI MOJEJIb JE®OPMUPOBAHU A TTOJAKPEITJIEHHBIX
KOHMWYECKHWX OBOJIOYEK ITPU YYUETE ITOJI3YUECTU MATEPUAJIA
EtiokoB C.A., OBuapoB A.A.

COIIPOTUBJIEHUE AMOPTHU3ATOPA CXXATHUIO KAK ®AKTOP BJIIMAHWA HA SGHEPIT'ETUYECKHE
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PA3PABOTKA TEXHOJIOTUM DJIEKTPOIPO3MOHHOM
OBPABOTKHU KEPAMUKH

Abasn3 T.P. , UBanoB B.A., Mareiryiiuna E.B., Anmnkun E.C.
IlepMckmii HAIMOHANBHBIN HCCIIEIOBATEIBCKHI TTOIMTEXHUYECKUH yHUBEpCUTeT, [lepmsb, lowriderl1-13-11@mail.ru

Pabota nocesiiena pa3paboTke TEXHOIOTHHU HIIEKTPOIPO3NOHHOI 00pabOTKH JUIIEKTPUIECKOTO MaTeprana - Ke-
pamuky. O6paboTKa 3arOTOBOK BBIIIOJIHEHHBIX M3 BHICOKOTBEP/BIX IMIIEKTPUUSCKUX MATEPHAIOB C BHICOKOH TOYHO-
CTBIO SIBIISIETCS aKTyaJIbHOM MpobieMoit MammHOCTpoeHus. [IpuMenenne i 9TUX 1eIeld MeTo0B IEKTPOIPO3UOH-
HOH 00paboTKH TpeOyeT co3aHus OIpeeIeHHbBIX YCIOBHUMH, IIPH KOTOPBIX CTAHOBUTHCSI BO3MOXKHBIM (DOPMUPOBAHHMS
KaHasa mpo0ost MEeXy 3JIEKTPOIOM-MHCTPYMEHTOM U 0OpabaTsiBaeMoii 3arotoBkoii. B pabore mpeacrasinena paspa-
GoranHas B 1aboparopun «DIEKTPOIPO3HOHHOH 00padoTkm» IlepMCKOro HaIMOHAIEHOTO HCCIIeJOBATEIbCKOTO ITOIH-
TEXHUYECKOTO YHUBEPCUTETA TEXHOIOTHS JIEKTPOIPO3NOHHON 00pabOTKN KepaMHUIECKUX MaTepHajoB, OCHOBAHHAS
Ha METOJIe BCIIOMOTaTEIBHOIO JIEKTPO/A ¢ 100ABICHUEYV MEIKOJHCIEPCHOIO0 METaUIMYECKOTo IIOpPOIIKa B 30HY pe-
3anus. [lokazaHo, 4To mociae 00paboTKN JUIEKTPUIECKOTO MaTepHala ¢ HAHECEHUEM NEKTPOIPOBOASIIETO TOBEPX-
HOCTHOTO CJIOSI ITPOUCXOJUT pa3pyIIeHHEe ITOBEPXHOCTH JHAIEKTPUYECKOoro marepuaina. Habmromaercs gerupoBaHue
KepaMHU4eCKOH 3aTOTOBKH JI€MEHTAMHU 1EeKTPOIa-HHCTPYMEHTA.

DEVELOPMENT OF CERAMICS EDM TECHNOLOGY
Ablyaz T.R., Ivanov V.A., Matigullina E.V., Alikin E.S.
Perm national research polytechnic university, Perm, lowrider11-13-11@mail.ru

Work is devoted to the development of technology of electrical discharge machining of dielectric material -
ceramics. Workpieces made of vysokotvérdyh dielectric materials with high accuracy is the issue of engineering.
Application for the purpose of electrical discharge machining method requires the creation of certain conditions
under which it becomes possible to form a channel breakdown between the electrode-tool and the workpiece. The
paper presents a developed in the laboratory of “electrical discharge machining” Perm National Research Polytechnic
University of Technology electrical discharge machining of ceramic materials based on the method of the auxiliary
electrode with the addition of finely divided metal powder to the cutting area. It is shown that after treatment with the
coating of dielectric material electrically conductive surface layer is destroyed surface of the dielectric material. Listed
alloying elements ceramic preform tool electrode.

JIEKTPO3PO3MOHHAS OBPABOTKA JIETAJIEM TPUBOPOCTPOUTEJIBHOI'O
ITPONU3BOJCTBA, BBIIIOJIHEHHBIX N3 BOJIb®PAMA

Abas3 T.P., [lepmsikos I.JI., besienbkuii B.S1.

[lepmckuii HAIIMOHANBHBIN HCCIEI0BATENBCKUI MTONUTEXHUUYEeCKUH yHUBepcuTeT, [lepmb, Poccust
(614990, . Ilepmb, Komcomomnbckuii mip., 29), lowriderl1-13-11@mail.ru

B Hactosee Bpems MpuOOPOCTPOSHHE SBISICTCS OHOM M3 BaKHEHIIMX cdep YeT0BEUeCKOH NesTebHOCTH.
[Iupokoe nprMEeHEeHHe B TPUOOPOCTPOCHNUH HAXO/AT TaKKe MaTepualibl, Kak BOJb(paM M ero CIulaBbl. B cBs3u ¢ TeM
4TO GOJIBIIMHCTBO JIeTajell MPHOOPOCTPOUTEIHHOTO POU3BOICTBA UMEIOT CIIOKHYIO KOH(PHUIYPAIMIO IPU HEOOIBIINX
pa3mepax, ux 00paboTKa Ha JIe3BUIHOM 000PYI0BaHUH SIBIISIETCS HEBO3MOXKHON. HecMOoTpst Ha IIUPOKOE MPHUMEHEHHE
TEXHOJIOTUH [TPOBOJIOYHO-BBIPE3HOH JIEKTPO3PO3NOHHON TEXHOIOTUH B IPOU3BOJCTBE, JAHHBIN MpOIiece HEe U3Y4EH B
MoJTHOW Mepe. VceneoBanue mporecca 3J1eKTPOoIPO3HOHHOMH 00paboTK Bob(paMa sIBISETCsS aKTyallbHOM 3a1auei.
L{enbio paboTHI sIBIsIETCS aHAH3 BIMsHUS pexxuMoB OO0 Ha nporiece 06paboTku Bosb(pama. B pabore paccmoTpen
nporiecc u3roropieHus aeranu «IleneBas macka». MarepraaoM 3aroTOBKH sIBIsieTCs BOJIb(GpaMoBas riiacTuia BA o
TV 48-19-106-91. B pabote mompoOpaHbl peKUMbI Pe3aHus, TTO3BOISIONIHE ITOTYYUTh 3aJaHHBIC Pa3MEpBL.

ELECTRICAL DISCHARGE MACHINING OF TUNGSTEN INSTRUMENT
PARTS PRODUCTION

Ablyaz T.R., Permyakov G.L., Belenkiy V.Y.

Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29,
lowrider11-13-11@mail.ru

Currently instrument is one of the most important spheres of human activity. Widely used in instrumentation
are materials such as tungsten and its alloys. Due to the fact that most of the details of instrument- production have
a complex configuration at small sizes, processing equipment on the blade is impossible. Despite the widespread
application of the technology of wire-EDM technology engraved in production, this process has not been studied fully.
Investigation of the process of electrical discharge machining of tungsten is an urgent task. The aim is to analyze the
effect of modes of EDM on the processing of tungsten. The article discusses the process of manufacturing parts “Slit
mask.” Workpiece material is tungsten plate by TU 48-19-106-91. In this paper we picked up the cutting conditions
allow to obtain the specified dimensions.
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PACYET ITPOI'MBA DJIEKTPOJA-ITPOBOJIOKH B ITIPOLECCE
ITPOBOJIOYHO-BBIPE3HOU 3JIEKTPO3PO3UMOHHOUN OBPABOTKH

Abas3 T.P., Makcumos I1.B.

ITepmckuii HalMOHANBHBIN HCCIIEN0BaTENLCKUIN TONUTEXHUYecKuil yauBepcuter, [lepms, Poccus,
614990, 1. ITepmb, Komcomonbekuit nip., 29, lowrider11-13-11@mail.ru

Pabora nocBsIeHa HCCIeI0BaHHIO TPOLIEecca MIPOBOJIOYHO-BEIPE3HOH IEKTPOIPO3HOHHOM 00paboTku. B paborte
paccMOTpeHa akTyanbHas Mpo0iieMa, CBA3aHHAsI C pacuéTOM BENMYHHBI POrnoda 3MeKTPoIa-IPOBOIOKH B IIPoLECcCe
pe3anus. B ciuty ¢usnueckol CiioxHOCTH 1pornecca 06paboTKH, CBI3aHHOTO CO CIIy4alfHBIM XapaKTepOM BO3HHKHOBE-
HUSI TIPO00S MEXIy B3aNMOACHCTBYIOIMMH MOBEPXHOCTSIMH, B PE3YIbTaTe PE3aHUS AETAIH THOKUM 3IEKTPOAOM-IIPO-
BOJIOKOH BO3MO)KHO BO3HHKHOBEHHUE ITPOOOEB, HAIIPABICHHBIX HE B IDIOCKOCTH PE3aHHs. DTO MPUBOIHUT K ITOSBICHHIO
CHJIBI, IPUIIOKEHHON K HATSHYTOH MPOBOJIOKE B HAMPABICHHUHM, HEPIECHIUKYIIPHOM HANPABICHHUIO PE3a, B PE3yIbTa-
TE Yero B HATSIHYTOH IPOBOJIOKE BO3HHUKAIOT [TApa3UTHBIE MOIEpPEYHbIe KoIeOaH s, IPUBOASAIINE K HAPYIICHHIO ILIO-
CKOCTHOCTH OOKOBOH MOBEPXHOCTHU pPe3a, MOSBICHUIO TEOMETPUUIECKUX OTKIOHEHHH pasMepoB M mpoduis pesa. B
Xozie paboTHI MOIYYEHO ypaBHEHHE ITO3BOJIIONIEE PACCUNTATh BEIMYMHY IIporuda npoBoiokd. [Iponssenen pacuer
BEJIMYUHBI TPOTHOa MPOBOJIOKHU IIPU 00pabOTKe TUTAHOBOH 3arOTOBKHU. BBISBIEHBI OCHOBHBIE IPUYMHBI, BAUSIONINE HA
BEJIMYUHY HPOTruba JIEKTPOIa-IPOBOJIOKH B IIPOLECCE AIEKTPOIPO3ZHOHHON 00pabOTKH.

CALCULATION OF WIRE ELECTRODE DEFLECTION DURING WIRE EDM
Ablyaz T.R., Maksimov P.V.

Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29,
lowrider11-13-11@mail.ru

Work is devoted to the process of wire- EDM machining engraved. In this paper, the actual problem associated
with the calculation of magnitude of deflection electrode wire during the cutting process. Due to the complexity of the
physical processing associated with the random nature of the breakdown between the interacting surfaces, resulting
in cutting parts flexible electrode - wire may cause breakdowns, aimed not at the cutting plane. This gives rise to a
force applied to the wire stretched in the direction perpendicular to the cutting direction, whereby the wire is stretched
in the transverse parasitic oscillations arise, leading to impaired surface flatness of the side cutting, the appearance of
the geometric dimensions and deviations of the profile of the cut. During the obtained equation allows to calculate the
amount of deflection of the wire. Calculated the magnitude of deflection of the wire in the processing of titanium billet.
The basic factors influencing the amount of deflection electrode - wire during electrical discharge machining process.

AHAJIN3 KAYECTBA OBPABOTAHHOM MOBEPXHOCTHU JETAJIUA MOCJIE
IJNEKTPO3PO3MOHHOU OBPABOTKH

Aoasns T.P.

[lepmckuii HAIIMOHANBHBIN HCCIEN0BATENBCKUI TONUTEXHUUYECKUH yHIUBepcuTeT, [lepmb, Poccust
(614990, . Ilepmb, Komcomomnbckuii mip., 29), lowriderl1-13-11@mail.ru

B crarbe paccMOTpeH MpolLece MPOBOIOYHO-BBIPE3HOM IEKTPOIPO3UOHHOIT 00padoTku. M3yueHo kauecTBoO 00-
paboTaHHOM MOBEPXHOCTH M M3MEHEHUS CTPYKTYPHI 2IEKTPOAA-HHCTPYMEHTa B X0fie 00pabOTKM Ha Pa3HBIX PEXKH-
Max 00paboTku. B kauecTBe 0OpabaTbiBaeMoii 3aroToBKH BhiOpaHa ctajib Mapku 651" mo TOCT 14959-70. O6paboTka
3arOTOBKH INIPOXOJMIIA HAa MPOBOJIOYHO-BRIPE3HOM IEKTpo3po3noHHOM cranke Electronica EcoCut mpu pasnmaHbIX
pexumax pe3anus. Pexnmbl ObUTH BBIOpAHBI UCXOZAS M3 YCIOBHUI CTaOMIBbHON 00pabOTKH JaHHOTO MaTepuala Mpu
MaKCHMaJIbHOH, MUHUMAJIFHOM M CpemHel JOMyCTUMBIX CHIaX TOKa. B kadecTBe aneKkTpona-mHCTpyMeHTa ObIIa BEI-
Opana saTyHHas npoBosioka quamerpom 0,25 mm pupmsr Hando. M3mepenue mepoxoBatoct 00paboTaHHO# MOBEpX-
HOCTH TIPOBOIMIIOCH Ha mpoduiromerpe Mahr Perthometer S2 mo 'OCT 2789-73. YcTraHOBICHO, YTO IPH YBETHICHUN
CpeqHeil CHJIbI TOKa JIEKTPOA-MHCTPYMEHT IO/IBEPraeTcsi ASHCTBUIO CHIIBHBIX pa3pylIaomunX (pakTopoB, TAKHX Kak
BBEICOKAs TEMIEpaTypa B 30He HCKPOOOPa30BaHMUS 1 BHICOKAsI SHEPTHsl HMITYIbCOB.

ANALYSIS OF DETAILS SURFACE QUALITY AFTER ELECTRICAL
DISCHARGE MACHINING

Ablyaz T.R.

Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29,
lowrider11-13-11@mail.ru

This paper proposes an integrated approach to the study of the process of wire- EDM machining engraved, is
to examine not only the changes of the treated surface, but also changes in the structure of the electrode - tool in the
processing of different treatment regimen. As the workpiece is selected steel grade according to GOST 14959-70 65G. Of
the workpiece held on the wire and a wire EDM Electronica EcoCut at various cutting conditions. Modes were selected on
the basis of a stable processing conditions of the material at the maximum, minimum and average allowable amperage. As
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a tool electrode has been selected brass wire diameter of 0.25 mm firms Hando. Measurement of surface finish conducted
on profilometer Mahr Perthometer S2 according to GOST 2789-73. Found that an increase in the average current EI
exposed to strong destructive factors, such as high temperature zone of sparking, and high energy pulses.

COBPEMEHHBIE TEXHOJIOT' MU SJIEKTPO3PO3UOHHOM OFPABOTKH
HETOKOITPOBOJAALINX MATEPUAJIOB

AnuxkuH E.C., A6an3 T.P.

IIepmckuii HalMOHANBHBIN HCCIIEN0BATENbCKUI TONUTEXHUYECKUI yHUBepcuTeT, [lepmb, Poccus,
614990, 1. ITepms, Komcomonsckuii np., 29, lowrider11-13-11@mail.ru

O06paboTKa 3ar0TOBOK, BBITTOTHEHHBIX M3 BRICOKOTBEPBIX IUNIEKTPHUECKIX MATEPHAIOB C BHICOKOI TOTHOCTBIO, SBIISIETCS aK-
TyaJIbHO# IpoOiieMoid MatHocTpoeHwst. [IpuMeHeHve JUTst STHX 1iesieil METOIOB MIEKTPOIPO3UOHHOM 00pabOTKY TpelyeT CO3naHMs
OTIPEJIENIeHHBIX YCIIOBHH, TIPH KOTOPBIX CTAHOBUTCS BO3MOKHBIM (DOPMUPOBAHNS KaHATA TIPOOOS MEKTY MTEKTPOTIOM-UHCTPyMEH-
TOM 1 00padaThIBaeMOi 3aroToBKoil. J{aHHast padoTa MocBsIeHa aHaIi3y COBPEMEHHBIX TEXHOJIOTHI TPOLIecca AIeKTPOIPO3HOHHON
00pabOTK! TVRIEKTPHYECKUX MaTepraioB. OCHOBHBIM MPHHITMIIOM (h)OPMHPOBAHHS KaHAIA IPOOOST B PACCMATPUBAEMBIX TEXHOIO-
TWSIX SIBIBIETCS METOIMKA CO3IAHMS MCKYCCTBEHHOM MPOBOMMOCTH MarepHaia. Hasmare TOKOmpoBOISIIMX MPOTYKTOB SPO3HH B
MEKWIEKTPOITHOM 3a30pPe CTIOCOOCTBYET CO3AHUIO AEKTPIHUECKOTO Paspsiia, KOTOPBIA B CBOIO OUePe/Ib HAYNHAET BEIOMBATH MAKPO-
TIOPLIMK Marepualia C OBEPXHOCTHU JIMANIEKTPUUECKOI 3aroToBKH. V3 aHasi3a CyIecTBYOIMX METOIMK CletyeT, uto it 920 -
JIEKTPUKOB HEOOXOIMMO CO3/IATh TIOTPAHMYHBII-TPOBOAMMBII CITOH MEXKTY 00pa0daThIBAEMOI 3ar0TOBKOU 1 ATEKTPOIOM-HHCTPYMEH-
TOM. PaccMoTpeHHbIe MEeTOIMKH JTOKa3bIBAlOT BO3MOYKHOCTH 0OpaOOTKH AMRIIEKTPHKOB METOZIOM AIEKTPOIPO3HOHHOH 00pabOTKH.

MODERN TECHNOLOGY OFELECTRRICAL DISCHARGE MACHINING
OF DIELECTRIC MATERIALS

Alikin E.S., Ablyaz T.R.

Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29,
lowrider11-13-11@mail.ru

Workpieces made of highly rigid dielectric materials with high precision engineering is an urgent problem. Use for this method
of electrical discharge machining requires the creation of certain conditions under which it becomes possible to form the breakdown
channel between the electrode - tool and the workpiece. This work is devoted to the analysis of modern technology process of
electrical discharge machining of dielectric materials. The basic principle of channel formation breakdown in these technologies is a
technique of creating an artificial material conductivity. Availability of erosion products in the conductive electrode gap contributes
to the electric discharge, which in turn starts microportions embossing material from the surface of the dielectric piece. From the
analysis of existing techniques that for EEE dielectrics need to create a border — held layer between the workpiece and the electrode-
tool. The above techniques prove the possibility of processing dielectrics by electrical discharge machining,

MOBBIIEHUE TEXHOJOTMYECKHUX BO3MOKHOCTEM
SJIEKTPO3PO3UMOHHbBIX CTAHKOB

Apakeasid A.C., amcyraunos P.M., Aoas3 T.P.

[lepmckuii HalMOHANIBHBIN HCCIIEN0BATENBCKUI TOIMTEXHUYECKUH yHUBepcUTeT, [lepmb, Poccust
(614990, r. ITepmb, Komcomonsckuit mp., 29), lowriderl11-13-11@mail.ru

B pabore paccMOTpeH Mporece MeKTPOIPO3HOHHON 00paboTKK MaTepraioB. PaccMoTpeHa KOHCTPYKIIMOHHAS CXe-
Ma TPOBOJIOYHO-BBIPE3HBIX ¥ KOMHUPOBATHHO-IIPOIINBHBIX 3JICKTPOIPO3HOHHBIX CTAHKOB. OCHOBHBIMH ILIE/ISIMH PaOOThI
SIBIISIFOTCSL. @HAJIN3 COBPEMEHHBIX YCTPOMCTB, MOBBIMIAOIINX TEXHOIOTHYECKYIO0 A()(PEKTHBHOCTh MPUMEHEHUsSI METO/Ia
AIIEKTPOIPO3HOHHOM 00paOOTKU MPH M3TOTOBJICHUH JICTAJICH CIIOKHOTO MPOQUITS, M pa3paboTKa MaHHUITYIISITOpA JUIS PO~
BOJIOYHO-BBIPE3HOTO IEKTPOIPO3UOHHOTO CTAHKA. B X071 MCCIe10BaHs POAHATM3HPOBAHBI PAa3pabOTKU BEYIIHX MHPO-
BBIX IPOM3BOIUTEIICH AIIEKTPOIPO3UOHHOTO 000pya0oBaHws. [Ipe/UIoxkeH MPOSKT MaHUITYIISITOPA, TI03BOJISIIOIIETO H3MEHUTh
HapaBIeHNe TIO/Ia9H ICKTPOIA-MPOBOJIOKH. [laHHast pa3paboTKa MO3BOIUT MPOU3BOAUTE 00PAbOTKY 3ar0TOBOK HA MPO-
BOJIOYHO-BBIPE3HOM 3JICKTPOIPO3HOHHOM CTAHKE B TOPU30HTAJIBHON IUIOCKOCTH. B OCHOBE KOHCTPYKIIUHM MaHHUITYJISATOpa
JIeKAT HATPABISIONME (HHITBEPbl ¥ HAIIPABIIIONING POIMKH IS JJICKTPOIA-IPOBOIOKH. Braromapsi cBoeil KOHCTPYKIHN
MaHHITYJISITOP MOKET OBbITh HACTPOCH YISl 00PaOOTKH Pa3MyuHBIX TUIIOPa3MEepOB oOpabaThiBacMbIX JeTajicii. Peann3anus
MPOEKTA MO3BOJUT PACIIUPHTH TEXHOIOTHIECKHE BO3MOYKHOCTH IPOBOJIOYHO-BBIPE3HBIX JIICKTPOIPO3HOHHBIX CTAHKOB.
IIpumeHeHne MaHUTTYIIATOPA TO3BOJIUT 00padaThIBATh HE TOJIBKO BEPTHKAIBHBIC, HO M TOPH30HTAIBHBIC TOBEPXHOCTH.

INCREASING OF TECHNOLOGICALLY POSSIBLE OF EDM
Arakelyan A.S., Shamsutdinov R.M., Ablyaz T.R.
Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29, lowrider11-13-11@mail.ru

The article discusses the process of electrical discharge machining materials. Considered construction scheme of EDM. The
main objectives of the work are the analysis of modern technological devices enhance the effectiveness of the method of electrical
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discharge machining to produce parts of complex profile and development arm for the wire EDM machine cutout. The study
analyzed the development of the world’s leading manufacturers of EDM equipment. Proposed project manipulator allows you to
change the direction of feed of the wire electrode. This development will make processing of workpieces on the wire and a wire
EDM machine in a horizontal plane. The construction of the die paddle lie guides and guide rollers for wire electrode. Due to its
design, the manipulator can be configured to handle different sizes of workpieces. Implementation of the project will expand the
technological capabilities of cut wire EDM. Application manipulator allows to process not only vertical but also horizontal surfaces.

PETPECCHOHHBIN AHAJIN3 3ABUCUMOCTH CKOPOCTH JIEKTPO3PO3MOHHOM
OBPABOTKH BBICOKOITIOPUCTOTI'O AYENCTOI'O MATEPUAJIA HA OCHOBE
HUXPOMA OT PEXKUMA PE3AHUA U BBICOTBI 3ATOTOBKH

Abus13 T.P., Bepmunnuna T.A., lasikoB E.C.

IIepmckuii HalMOHANBHBIN HCCIIEN0BATENbCKUIN TONUTEXHUYeCKUil yHuBepcuteT, [lepmb, Poccus,
614990, 1. ITepmb, Komcomonscekuit nip., 29, lowrider11-13-11@mail.ru

B pabote mpoBeieH perpecCHOHHBIN aHAIHU3 MpoLecca IEKTPOIPO3NOHHON 00pabOTKH BEICOKOIOPUCTOTO sSde-
ucroro marepuana. [lenpro aHann3a sBIAETCS MONYyYEHHE SMIMPUUECKON MOJIENH, MO3BONSIOIIEH OIEHUTh BIMSHUE
PEKMMOB pe3aHHs ¥ BEICOTH 00pabaThIBaeMOi 3aTOTOBKH Ha CKOPOCTH JIEKTPOIPO3NOHHON 00paboTku. Mccnenona-
HMS IPOBOJMIJINCH Ha TIPOBOJIOYHO-BBIPE3HOM 3JIEKTPO3p03uoHHOM cranke EcoCut 1o MeToanke nojiHoro GakTopHoro
JKcIleprMeHTa. B kauecTBe 0Opasia BEIOpaHa 3ar0TOBKA BBICOKOIIOPHCTOTO SUEHCTOTO MaTepralla Ha OCHOBE HUXPO-
Mma. [locie nmpoBeaeHHOro PerpecCHOHHOTO aHann3a ObUIO MOIY4eHO SMITMPHYECKOE YPABHEHUE, XapaKTePH3yIolIee
B3aUMOCBSI3b MEXKIY CKOPOCTBIO AJIEKTPOIPO3HOHHOI 00pabOTKH BBICOKOIIOPHCTOTO SIMEUCTOr0 MaTepHaa Ha OCHOBE
HMXpOMa ¥ BbIOpaHHBIMHU (hakTopamu. [lonmydeHHas sMIupUYecKas MOAEIb MO3BOJISIET OLEHUTH BIUSHHE PEKUMOB
pe3aHust ¥ BBICOTHI 3aroToBky BIISIM Ha ocHOBE HUXpOMa Ha CKOPOCTH MPOBOJIOYHO-BBIPE3HOI 2IEKTPOIPO3HOHHON
06paboTku. [1onb3ysach MOMy4YeHHBIM YPaBHEHUEM, MOKHO ONITUMU3UPOBATh MPOLEAYPY 0A00pa PEKUMOB Pe3aHusl.

REGRESSION ANALYSIS OF HIGHLY POROUS CELLULAR NICHROME EDM
SPEED DEPENDENCEON CUTTING CONDITIONS AND WORKPIECE HEIGHT

Ablyaz T.R., Vershinina T.A., Shykov E.S.
Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29, lowrider11-13-11@mail.ru

This paper presents a regression analysis of WEDM of highly porous cellular material. The purpose of the analysis is to
provide an empirical model to assess the influence of the cutting conditions and the workpieceheight on the EDM speed. The
research was carried out on EcoCutWEDM machine-tool by the method of full factorial experiment. Highly porous cellular material
workpiece based on nichromewas selected as a sample. Empirical equation which characterizes the correlation between the EDM
speed and selected factors was obtained. The resulting empirical model allowsassessing the influence of the cutting conditions and
the workpiece height on the WEDM speed. The equation can be used to optimize the selection of the cutting conditions.

3JIEKTPOIPO3NOHHASI OBPABOTKA JIETAJIEH CJOKHOTI'O ITPO®WUJISA,
COBPAHHBIX B EJIUHBIN ITAKET

Aous3 T.P., UBanos B.A.

ITepmckuii HalMOHAIBHBIN HCCIIE0BATENLCKUI TTONUTEXHUYEeCKUi yHUBepcuTeT, [lepmb, Poccus,
614990, r. [1lepmb, Komcomomnbekuit mp., 29, lowrider11-13-11@mail.ru

B pabote mpoBeneHO HcCieoBaHUE MPOIEcca MPOBOIOYHO-BBIPE3HON DIEKTPOIPO3NOHHON 00pabOTKH Make-
THUPOBAHHBIX 3aTOTOBOK CIIOKHOTO Mpoduis. L{enbio paboThl ABISETCS HCCIIENOBAHUE MPOIecca IEKTPOIPOIUOHHOM
00pabOoTKM TAKETUPOBAHHBIX 3arOTOBOK U pa3paboTKa TEXHOIOTHHU, 00eCIeYnBAOLIei CTAOMIBHBII MPOLIECC pe3aHusl
W 3aJ]aHHbBIC TTI0KA3aTeNd TOYHOCTH. B KauecTBe IKCIIEPUMEHTAILHOTO 000pYIOBaHNsI BEIOPAaH MPOBOJIIOYHO-BBIPE3HOM
ANMEKTPOo3po3HOoHHBIH cTaHok EcoCut. B kauecTBe a5ekTpoga MHCTPYMEHTa BBIOpaHaA JaTyHHas MPOBOJIOKA MapKu
BercoCut muametpom 0,25 mM. B kauecTBe paboueil )KUIKOCTH HCIONB3YeTCs YUCTas AUCTHILTUPOBaHHAS Boda. J{ist
JKcIieprMenTa Beiopana 3arotoka u3 cranu 40X nmo T'OCT 4543-71. B xozne paboTbl ObLT poaHaIM3UPOBaH MPOIEce
BBIpE3aHUs KPUBOJIMHEHHON IIOBEPXHOCTH JETANIN CTAaTOP, COOPAHHOH B €MHBIN MMakeT. TOYHOCTh TMHEHHBIX U THaMe-
TpaJbHBIX pa3MepoB 3aJiaHa 1o 7 KBaJauTeTy. B Xoze paboThl ObIIN YCTAHOBICHBI THANA30H PEKUMOB U KOHCTPYKTHB-
HbIE 0COOCHHOCTH COOpPAHHOTO TTaKeTa, 00eCIIeYNBAIOIIETO 3aJaHHbIC IOKAa3aTeNId TOYHOCTH. PaccunTana KoppeKuus,
Heo0Xo/iMMast Il BHECEHHUS! B YIPABJISIOLIYIO TIPOrpaMmy isi 00pabOTKH ASTaIH C 33/laHHON TOYHOCTHIO.

ELECTRICAL DISCHARGE MACHINING OF COMPLIX PROFILE STACKED DETAILS
Ablyaz T.R., Ivanov V.A.
Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29, lowrider11-13-11@mail.ru

In this paper, a study of the process of wire- EDM machining carved pieces packaged complex profile. Aim is to
study the process of electrical discharge machining workpieces packaged and development of technology provides a
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stable cutting process and specified accuracies. The experimental equipment is selected wire- EDM machine engraved
EcoCut. The electrode tool selected brand BercoCut brass wire diameter of 0.25 mm. As the working fluid used pure
distilled water. Chosen for the experiment of steel billet in accordance with GOST 4543-71 40X. The work examined
the process of cutting the curved surface of the packaged items stator. Accuracy of linear and diametrical sizes given
to grade 7. During the work were established range of operating modes and design features built package providing
specified accuracies. Calculated correction necessary for inclusion in the pilot program for machining a workpiece with
a given accuracy.

MMPOBOJIOYHO-BBIPE3HASA DJIEKTPOOPO3UOHHASA OBPABOTKA JETAJIEA
HOCJIE INIASMEHHOH ITOBEPXHOCTHOMU 3AKAJIKH

Abas3z T.P., HlabikoB E.C., beaunnn /1.C.

IIepmckuii HalMOHANBHBIN HCCIIEN0BATENbCKUI TONUTEXHUYECKUI yHUBepcuTeT, [lepmb, Poccus,
614990, t. ITepms, Komcomomnbckuii np., 29, xopmyc A, k. 208, lowrider11-13-11@mail.ru

B pabote poBeIeHO HCCIEI0BAaHNE 3aKATICHHOTO € OIUIABIICHHEM TTOBEPXHOCTHOTO CJIOS ACTAIIH TTOCIIE IIPOBOJIOYHO-BBI-
PE3HOM AEKTPOIPO3UOHHOM 00PabOTKU. DKCTICPUMEHTAITBHBIC UCCIICIOBAHKS BBIMOIHSTICH HA CTATBHBIX 00pa3iiax MapK{
40X13 u obpazmax Mapku 40X 13, mOIBEprHY THIX ITA3MEHHOH MOBEPXHOCTHOM 3aKaJIKe Ha TOKE PSIMOI TIOJISIPHOCTH C OTLIaB-
JICHUEM TTOBEPXHOCTH. DKCIIEPUMEHTAJIbHBIC HCCIICIOBAHMS TTPOBOIIIINCH Ha MPOBOJIOYHO-BBIPE3HOM 3JIEKTPOIPO3HOHHOM
cranke EcoCut. B xozie viccieioBaHus MpoOBEIeH MeTaUIOrpapuaecKuii U JIOPOMETPUUYECKHI aHam3 00paboTaHHO! MOBEpX-
HOCcTH. B Xozie paboThI BBISIBIICHBI H3MEHEHHbIE CTPYKTYPBI, 00pa30BaHHbIE Ha 3aKAJICHHBIX MOBEPXHOCTSIX ITOCIIE AIEKTPOIPO-
3HOHHOH 00paboTKH. B Xx011¢ paboThl YCTaHOBIECHO, YTO BOSHHUKILNE CTPYKTYPHBIC H3MEHEHHS TOBEPXHOCTHOTO CIIOSI TTOCTIEe
350 He3HaYUTENBHBI ¥ He BIMSIOT Ha SKCIUTyaTallHOHHBIE XapaKTePUCTHKH 00paboTaHHoi netamy. [IpuBeeHs! pe3yrsrars
3HAYCHUSI MUKPOTBEPAOCTH TIOBEPXHOCTHOTO CJIOS 3aTOTOBOK JI0 H TIOCIIE ANEKTPOIPO3HOHHOI 00pabOTKH.

WIRE ELECTRICAL DISCHARGE MACHINING OF PARTS AFTER PLASMA
SURFACE HARDENING

Ablyaz T.R., Shlykov E.S., Belinin D.S.

Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29,
lowrider 11-13-11@mail.ru

In this paper a study of hardened surface layer melting items after wire-EDM machining engraved. Experimental
studies were carried out on steel specimens brand 40X13 and 40X13 brand samples subjected to plasma surface
hardening on the current straight polarity with surface melting. Experimental studies were carried out on the wire and
a wire EDM EcoCut. In a study conducted metallographic analysis and dyurometrichesky treated surface. The work
revealed altered structures formed on hardened surfaces after electrical discharge machining. The work found that the
resulting structural changes in the surface layer after EDM minor and do not affect the performance of the finished part.
The results of microhardness of the surface layer blanks before and after electrical discharge machining.

U3MEPEHUME KOPIIYCHBIX JIETAJIEM HA KOOPIUHATHO-U3MEPUTEJIBHOM
MAIIMWHE CONTURA G2

Aoass T.P., BacuiabeBa A.A.

[lepmckuii HalMOHANBHBIN HCCIIEN0BATENBCKUI TOIMTEXHUYECKUH yHUBEepcUTeT, [lepmb, Poccust
(614990, r. ITepmb, Komcomonsckuit mp., 29), lowriderl11-13-11@mail.ru

B pabote M3y4eHO BIMSHHE CTPATETHU W3MEPEHHsS NPU KOHTPOJIC JJIMHBI KOPITYCHOM JETaNu Ha TOYHOCTh U3-
Mepenuid. Ha Bexymunx npenpusTHsIX MallMHOCTPOUTEIBHON oTpacin [IepMcKoro kpast MUPOKO UCTIONB3YIOTCS KO-
OpAMHATHO-U3MEPUTENBHBIC MAIIHHBL. J[aHHOE 000pY/I0BaHKHE MO3BOJSET ONTHMH3UPOBATH IIPOLECC KOHTPOJIS, BO3-
MOXKHOCTB TOJIHOHM aBTOMaTH3alMy KaK Ha JTale peaju3aluy KOOPAWHATHOIO METOJa W3MEPEHMH, TaKk M Ha JTare
00paboTKK pe3ysbTaToB 9THX M3MepeHuid. Hanbosee yacto nporece n3MEpeHus MPOBOISAT METOIOM CKaHUPOBAHHMSL.
TpaekTopueit IBHKEHNST U3MEPUTEIBHON TOJIOBKH SIBIISICTCS] KPHBAsI, ¥ B PE3YJIBTaTe KOHTPOJISI U3MEPSETCS] HECKOJIBKO
COTEH TOYEK. DTOT METOJ SIBIISIETCS CAMBIM TOYHBIM CPEJIH KOHTAKTHBIX METOJIOB H3MEPEHHMS, HO TIPH  YBEINYCHUHU TO-
YeK MOBBIIIACTCS] BPEMsI KOHTPOJISL. 3aMeph! IIPOBOIMIINCE KOHTAKTHBIM MeTozioM. V3amepenus nposoammuck Ha KUM
Contura G2 ¢upmsr Carl Zeiss ¢ m3meputensHoii cuctemoit RDS. B xone paboTsl ObUTH ONpeieNIeHbl ONTHMAIBHBIE 1O
BPEMEHH CTPAaTErHu KOHTPOJIS, O3BOJISIIOIIME C BBICOKOH TOYHOCTBIO IIPOBOAUTD TIPOIECC N3MEPEHHSI.

MEASUREMENT OF HULL DETAILS ON CMM CONTURA G2
Ablyaz T.R,.Vasilyeva A.A.
Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29, lowrider11-13-11@mail.ru

In this paper we studied the influence of measurement strategy in controlling the length of the body part on the accuracy
of measurements. On the leading machine-building enterprises of Perm Krai widely used coordinate measuring machines. This
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equipment allows to optimize process control, the ability to fully automate the implementation phase as coordinate measurement
method, and the step of processing the results of these measurements. Most often the process is carried out by measuring the
scan. Trajectory of the measuring head and the curve is a result of the control measures several hundred points. This method is
the most accurate measurement of contact methods, but increases with increasing time points of control. Measurements were
performed in contact mode. Measurements were carried out on Contura G2 CMM by Carl Zeiss measuring system RDS. During
the specification of optimal control strategy over time, allowing high-precision measurement process to carry out.

MOJEJIb CBA3U NPEJEJIA BBIHOCJIMBOCTH METAJIJIOB M CIIJIABOB
C JEUCTBYIOIIIUMHA ®AKTOPAMHA

AdpamoB A.A., OpexoBa E.E., Aunpees B.B.

Huxeropoackuii ['ocynapcrBennsiii Texuuueckuii Yausepcuret uMm. P.E. Anexceesa, Huxuuit Hosropon,
qwerty00777@gmail.com

YCTanocTh MareprasioB MPUBOIKUT K M3MCHEHHUIO MEXaHUYECKUX M (PU3MUICCKUX CBOMCTB KOHCTPYKIIMOHHOTO Marepraa
MPH JUTUTEITHEHOM JIEHCTBHUM [IMKINYECKA M3MEHSIFOIMXCS BO BPEMEHH HanpsDKeHHit u iehopmaruii. Vi3MeHeHre COCTOSHHS
Marepyalia pH yCTAJIOCTHOM TPOLECCe OTPaXKaeTCss Ha ero0 MEXaHMIECKHX CBOWCTBAX, MAKPOCTPYKTYPE, MHKPOCTPYKType
1 CyOCTpyKType. DTH M3MEHEHHSI TIPOTEKAIOT 110 CTAHSM U 3aBUCSIT OT UCXOIHBIX CBOMCTB, BU/IA HAMPSHKEHHOTO COCTOSIHHSL,
WCTOPUH HATPY)KCHHS M BITHSTHUSI CPE/IbI, @ TAKKE MHOTUX IPYTHX (hakTopoB. M3ydeHwe 3Toro SBIeHusI, MPOrHO3UPOBAHUE Pa3-
BUTHS [IPOLIECCA YCTAIOCTH CTOMT BAKHOM 3a/1a4eii yKe He OHO aecsTiierre. [I0CTpoeHne MOMENH [Tsl MPOTHO3UPOBAHHST
TaKHX MMPOLIECCOB HA OCHOBE UCKYCCTBEHHBIX HeHpoHHBIX cereid (MHC) cyiecTBeHHO yrpolaeT pelieHre 3a1a4 rmo Haxox/ie-
HHIO TIPEIEIOB BBIHOCIUBOCTH METAIIIOB M CIIABOB, & TAK)KE PYTUX KOHCTPYKIMOHHBIX MATCPHAIIOB.

THE RELATIONSHIP MODEL BETWEEN THE METALS AND ALLOYS FATIGUE
AND THE ACTING FACTORS

Abramov A.A., Orekhova E. E., Andreev V.V.

Nizhny Novgorod State Technical Universiry n.a. R.E. Alekseev, Nizhny Novgorod,
e-mail: qwerty00777@gmail.com

Fatigue of materials changes the mechanical and physical properties of the material under the action of long cycles of
time-varying stresses and strains. Changing the state of the material in the process of fatigue affects its mechanical properties,
macrostructure, microstructure and substructure. These changes occur in stages and depend on the initial properties of the stress
state, loading history and influence of the environment , as well as many other factors. The study of this phenomenon , forecasting
of fatigue process has an important task for decades. Building a model to predict such processes based on artificial neural
networks (ANN) gave a big push in the task of finding the limits of endurance of metals and alloys, as well as other materials.

IMPUMEHEHUE UCKYCCTBEHHBIX HEHPOHHBIX CETEM B 3AJJAYAX KOHTPOJIA
N JUATHOCTUKHU NIOACUCTEM KOCMUYECKHUX AIIITAPATOB

Aopamos H.C., 3annenpoBckuii B.®@., Tananaes A.A., ®panenxo B.II.

OI'bYH «Mucrutyt nporpammusix cucreM uM. A K. Aitnamassnay Poccuiickoll akageMuu Hayk
(152021, SIpocnasckas 06i., [TepeciaBckuii p-H, ¢. BecbkoBo, yii. Iletpa I, 1. 4a), e-mail: alarmod@pereslavl.ru

B Hacrosimeii paboTe BBITOIHEH 0030p HAy4YHBIX MYOIHMKAIMI B 00IACTH TIOCTPOCHHS HHTEIUICKTYAIbHBIX CHCTEM KOH-
TPOJISL ¥ JIMATHOCTHKH TIOJICHCTEM KOCMUYECKHX armaparoB. Ocob0e BHUMAHKE YACICHO BOMPOCAM PUMEHEHHsT TEXHOIIO-
MM MCKYCCTBEHHBIX HEHPOHHBIX CETeil, pean3yIOIX HHTEIUICKTyaJIbHbIe (DYHKIMH 32 CUET CIIOCOOHOCTH K OOYYEHHIO 1
000011eHNI0 HH(DOPMAIIH, OOHAPYKESHHIO U TPOTHO3UPOBAHUIO aHOMAJIMH B TIOTOKAX JaHHBIX. OHM TIO3BOJISIOT C BBICOKOM
TOYHOCTBIO ¥ TIONHOTOM perlarh 3aJ1aun Kiaccudukarmy (pacro3HaBaHust) CUTYAlUH, YBEIIMUHBAsI IIPU 3TOM CKOPOCTB TIOITy-
YEHWs PEIICHUH U 00ECIIeTnBast HAISKHOCTH PA0OTHI Y3JI0B KOCMHYECKOIO armapara. Bo3MoKHbIe 00/1acTH NX MPUMCHEHHS:
KOHTPOJIb, IMarHOCTHKA U IIPOTrHO3WPOBAHHE COCTOSIHHS MOJICHCTEM, IM(POBAHKE JAHHBIX, EPEIaBaeMbIX 110 KaHAJIaM CBSI3H.
TIpescTaBieHsbl BE CXeMbI aHAIIM3a COCTOSIHUSI KOCMHYECKOTO arapara: ¢ UCIIONb30BAHHEM HA3eMHOM COCTABIISIOIICH U He-
HOCPE/ICTBEHHO Ha OopTy. BBe/ieHne HePOHHBIX ceTel B COCTaB CPEeICTB 00pabOTKH TeNeMETPUUYECKOMH, 1IeNIeBOH U KOMaH/I-
HOI HH(OpMAIK CIIOCOOCTBYET PACIIMPEHUIO (DYHKIIMOHAIBHBIX BO3MOYKHOCTEH, TIOBBIIIICHHIO aBTOHOMHOCTH U Ha/ISXKHO-
CTH Ha3eMHBIX M GOPTOBBIX KOMILIEKCOB YIIPABJICHHUSL.

APPLICATION OF ARTIFICIAL NEURAL NETWORKS IN SPACECRAFT SUBSYSTEMS
CONTROL AND DIAGNOSIS PROBLEMS

Abramov N.S., Zadneprovsky V.F., Talalaev A.A., Fralenko V.P.

Ailamazyan Program Systems Institute of the Russian Academy of Sciences
(152021, Yaroslavl region, Pereslavl area, Peter I st., 4a), e-mail: alarmod@pereslavl.ru

In this paper is carried out a review of recent scientific publications in the field of building intelligent systems for
spacecraft subsystems control and diagnosis. A special attention is given to issues of artificial neural network technology
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application that implement intelligent functions by their abilities to learn and generalize information, detect and predict
data streams anomalies. They allow solve with high accuracy and completeness the classification problem (recognition)
situations, increasing the rate of production decisions and ensuring the reliability of the satellite units. Possible fields
of their application: control, diagnostics and prediction of subsystem states, encryption of data transmitted over the
communication channels. Two schemes of spacecraft state analysis are presented: with earth component using and
directly on board. Addition of neural networks in the telemetry, command and target information processing tools
enhances the functionality, reliability and increase an autonomy of both ground and airborne control complexes.

HUHBAPUAHTHBIN AJJAIITUBHBIN SXOKOMIIEHCATOP C OBPATHOM CBS3bIO
Aopamos C.C., Jlebensinues B.B., Kanaunkos A.A., Pe3pan ..

'OV BIIO «Cubupckuii rocynapcTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIMN 1 HHPOPMAaTHKN, T. HoBocnbupck,
Poccust (630102, HoBocubupck, yin. Kuposa, 86), abramov(@sibsutis.ru

PaccmoTpeH ananTHBHBIH MHBapHAHTHBIA XOKOMIICHCATOP, OXBAUeHHBII 00paTHOi cBs3blo. [Ipon3seneno mc-
ClIeJOBaHUE HOBOTO METO/A aJaN Al HHBAPUAHTHOTO SXOKOMIIEHCATOPA, IIPOM3BEAEHO MOJICTHPOBAHUE TPOIIECCOB,
MIPOXOISAIINX B aJaNTHBHOM CXEMe HXOKOMIIEHCATopa, CO3JaHa M IPOM3BEICHa MMHTAIMOHHAS MOJEb IPOIECcCOB
IYTUIEKCHOH CHCTeMBI nepenadn HH(GopManuy, MPOXOAAIIMX B KOHTYpE aJlanTaiuy, npu nomouu cpeast MATLAB,
NIPE/ICTaBICHbl HEOOXOANMBIEe TpadUKK M (GOPMYIIBI IS IPU3HAHUS JaHHOH CHCTEMbI paborocnocobHoi. [Tomyyuen-
HBIE PE3yJbTaThl, TOKA3bIBAIOIINE 3aBHCUMOCTh cpeaHell kBaaparuuHoi ommoOku (CKO) ot aucnepcun Genoro myma
IIPU Pa3IMYHBIX (OpPMAx CHIHANA, HOATBEPXKIAIOT IIPEIBLAYIIHE TOKA3aHNUs, TO €CTh JI0KA3bIBAOT, YTO IPEAI0KESHHAs
cXeMa aIanTHBHOTO HHBAPHAHTHOTO SXOKOMIIEHCATOPA SABJISIETCS pab0TOCIOCOOHOM pH paccoriacoBanuu auddepeH-
[UAJBHON CHCTEMBI B YCIIOBHSIX JICHCTBHS IIOMEXH B BUie OEJI0T0 IIyma.

INVARIANT ECHO CANCELLERS ADAPTIVE FEEDBACK
Abramov S.S., Lebedyantsev V.V., Kalachikov A.A., Rezvan L.I1.

Siberian State University of Telecommunications and Informatics SciencesS, Novosibirsk,Russia
(630102, Novosibirsk, ul. Kirova, 86), abramov(@sibsutis.ru

Considered an adaptive echo canceller covered invariant feedback. The research on a new method of invariant
echo canceller adaptation, produced modeling of processes in the adaptive echo canceller scheme, created and produced
by the simulation model processes duplex data transmission system extending circuit adaptation, using the environment
MATLAB, presented charts and formulas necessary for the recognition of the system workable. The obtained results
show the dependence of the mean squared error (MSE), the variance of the white noise signal in various forms, confirm
previous indications, i.e. prove that the proposed scheme adaptive echo canceller is workable invariant under mismatch
differential system under the action of interference in the form of white noise.

HCCJIEJOBAHUE CXEM PE3OHAHCHBIX YCUJIMTEJIEN BBICOKOI YACTOTHI
B PEXKUME KJIACCA D

Abpamosa E.C.

@OI'OBY BIIO «Cnbupckuii rocyapcTBeHHbIH YHUBEPCUTET TEJICKOMMYHHUKaUH 1 HHopMaTikmy». I. HoBocuoupck,
Poccus (630102, HoBocubupcek, yin. Kuposa, 86), abramov(@sibsutis.ru

B nanHO# cTaThe MpeanpHHATA MOMBITKA ONTUMU3UPOBATh CTPYKTYpPY FeéHepaTopHOro obopynoBanus. OnTumu-
3amus Oy/eT 3aKiIIouarhcsi B MOMYYSHHH BBICOKHX TEXHHYECKHX XapaKTePHUCTHK, TAKHX KaK OTHOCHUTENbHAs HecTa-
OMIILHOCTB, 4 TAKXKE MaJIbIX radapuTax 1 Bece. B yClIOBHAX OrpaHMYEHHOTO SHEproodecnedeHuss GOPTOBBIX YCTPOUCTB,
npeoOpa3oBaTeNbHOM 1 FeHePaTOPHON PaAHOTEXHUKH BOSMOXKHOCTD MOBBILICHUS HX SHEPreTHUecKoil 3 pexTHBHOCTH
nojyac nprodperaer i pa3pabOTUMKOB peliarolee 3HadeHHe. B cucTeMax aIeKTponuTaHus BhICOKOI(PEeKTHBHBIE
npeo0Opa3oBaTesi HAIIM CaMoe [IMPOKOE NPUMEHEHHE, BEITECHUB NPAKTHYECKH BCE, YTO MCIIONB30BAJIOChH I ATHX
neneit 10 80-x rofoB mpouwioro Bexka. B reneparopHoii (mpeoOpa3zoBaTenbHON) TeXHUKE BICOKOH dacToTsl (BY) 3to
MEHee 3aMEeTHO, XOTsI MHOTOE JIOCTUTHYTO U B 3TOi 00yacTu. B 4acTHOCTH, B MOIIHOM PaJMOCTPOCHHUH JIOCTATOYHO
IIMPOKO MCIIOIB30BAJICH «OMIapMOHHYECKHI PEXUM) TeHEepaTopa.

RESEARCH OF CIRCUITS TUNED AMPLIFIER MODE HIGHER FREQUENCY CLASS D
Abramova E.S.

Siberian State University of Telecommunications and Informatics Sciences. S, Novosibirsk, Russia
(630102, Novosibirsk, ul. Kirova, 86), abramov@sibsutis.ru

This article attempts to optimize the structure of the generating equipment. Optimization will be to obtain high
performance, such as the relative instability, as well as the small size and weight. In conditions of limited energy supply
onboard devices, converter and generator of radio engineering the possibility of increasing their energy efficiency gains
for developers sometimes crucial. In high-power systems converters found the widest application, replacing almost
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everything that has been used for this purpose until the 80s of the last century. In the generator (converter) technology
of high frequency (HF) is less noticeable, although much has been achieved in this area. In particular, the Powerful
Radio is widely used “biharmonic regime” generator.

HCCJENOBAHUE CKJIOHHOCTH K TEPETPEBY CTAJIEM CUCTEM
JEI'MPOBAHUSA X3I'3M®PC U XH3IMPC

AbpocumoBa A.A., Barun P.A., Ilanos /1.0., Cumonos FO.H.

TTepmckuii HalMOHAIBHBIN HCCIIE0BATENILCKUI TTONIUTEXHUYEeCKUi yHuBepcuTeTt, [lepmb, Poccus,
614990, r. [Tepmb, Komcomomnbekuii mp., 29, aaa-zaya@yandex.ru

JlarHas paboTa MOCBSILIEHA ONPEACICHUIO CKIIOHHOCTH K TeperpeBy craneil cuctem jerupoBanusi X3[3MDC u
XH3M®C. B padore uccienonanu ctanu 25X33MDC, 25X3I3MDC2, 45X3I3MDC, 45X3I3MDC2, 25XH3MDC,
25XH3M®C2, 45XH3M®DC, 45XH3MOC2. Kaxmayio crams HarpeBann o temmeparyp 1000 °C, 1050 °C, 1100°C,
1150 °C u 1200 °C, Bbiaepxka cocranisuia 30 MUHYT C MOCIIEAYIOLINM OXJIaX/IeHHEeM Ha Bo3ayxe. Meraiutorpaduye-
CKHI aHAIIN3 MTPOBOJIMIIN C UCIIONB30BaHNEM cBeToBoro Mukpockona OlympusGX 51 npu ysemmuenusx 1o 1000 kpar
Ha TPABICHHBIX KOCBIX MUKPOUITH(AX, pa3Mep 3epHA ONPEACISIIN ¢ IOMOIIbI0 porpamMmMel Olympus Stream Motion.
Io pe3ynbraraM JKkcriepuMeHTa ObUIN MOCTPOEHBI IpaduKy 3aBUCUMOCTEH pa3mMepa ayCTeHHTHOTO 3e€pHa OT TeMIle-
parypsl Harpesa. [lo pesyasraram MeTamutorpaduieckux UccienoBaHnil craneil cucreM aeruposanus X3I3MOC u
XH3M®C MOXHO cliesiaTh BBIBOA O TOM, YTO IPH MOBBIIIEHNH coaepkaHus KpeMHus (%, Macc.) Temreparypa pekpu-
CTaJUIM3alMU ayCTeHUTa noBbimaercs. McecnenoBanue craneit cuctemsl X3I'3M®C nokaszano, 4To MPpU IOBBILICHUU
coZiep KaHus YIIepoa TeMIepaTypa peKpHCTaUTH3alIK ayCTEHUTA MOHIKaeTcs. B xo/ie MpoBeIeHHBIX UCCIeI0BaHMiT
YCTaHOBJEHO, uTo mIaBku 25X3I3M®PC2 u 25XH3M®C2 HauMeHee CKIOHHBI K IEPErPEBY.

STUDY THE PROPENSITY TO OVERHEAT STEEL SYSTEMS H3G3MFS AND HN3MFS
Abrosimova A.A., Vagin R.A., Panov D.O., Simonov Y.N.
Perm national research polytechnic university, Russia, Perm, 614990, Komsomolsky Av. 29, aaa-zaya@yandex.ru

This paper investigates the propensity to overheat steel alloying systems H3G3MFS and HN3MFS. In
this paper we have investigated steel 25SH3G3MFS, 25H3G3MFS2, 45SH3G3MFS, 45H3G3MFS2, 25HN3MFS,
25HN3MFS2, 45SHN3MFS, 45SHN3MFS2. Each steel is heated to a temperature of 1000 °C, 1050 °C, 1100 °C,
1200 °C and 1150 °C, exposure was 30 minutes, followed by cooling in air. Metallographic analysis was performed
using a light microscope at magnifications OlympusGX 51 to 1000-fold in the etched skew microsections grain
size was determined using the Olympus Stream Motion. The experiment results were plotted as austenitic grain
size on the heating temperature. According to the results of metallographic investigations steel alloying systems
H3G3MFS HN3MFS and it can be concluded that with increasing silicon content (% wt.) recrystallization
temperature of austenite increases. The study was a system H3G3MFS showed that with increasing carbon
content of the recrystallization temperature of austenite is lowered. During the studies found that the melting
25H3G3MFS2 and 25HN3MFS2 less prone to overheating.

METO/IbI OITPEJIEJIEHUSI MACIIITABOB ITABOJKOBBIX 3ATOIIJIEHU HA OCHOBE
3D PEKOHCTPYKIIMHA C UCITOJIB3OBAHUEM JAHHBIX TOIIOJIOI'MX MECTHOCTHA

Asepuenko B.W.!, Jleonos E.A.!, loronun A.H.', Uskuna H.H.!,
Kpbines 10.B.2, Jlenunx 51.1.°

1 ®I'bOY BIIO «bpstHCKHiT rOCyIapCTBEHHBIH TEXHHYECKUN YHUBEPCUTET», bpstHCK, Poccns,
(241035, Bpsiuck, Oyn. S0-net Oxrs10ps, 7), e-mail: kts@tu-bryansk.ru
2 T'omenbekuii rocynapcTBeHHbli TexHudeckuil yausepeuter uM. I1.0. Cyxoro, ['omens, benapycs
(246746, Pecnyonuka benapycs, [omens, mp-t Oxts10ps, 48), e-mail: kaf pe@gstu.by
30necckuit HalMOHAIbHBINA yHUBepcuTeT uM. .M. Meunukosa, Oznecca, Ykpanna
(Yxpauna, Onecca, 65082, yin. JIBopsiackast, 2), e-mail: ndl_lepikh@onu.edu.ua

B crarbe npeutaraeTcst METOIMKA OIIEHKH MAacCIITa00B HAaBOJHEHHIA IIPU IIPOTHO3UPYEMBIX YPOBHSX BOJBI B KOH-
TPOJILHBIX TOYKaX. JLJIsg 5TOro npejuiaraercs ajuropuT™, B KOTOPOM IIPOU3BOAUTCS ONpPECIICHHE TUIOMAMH aHAIU3HPY-
€MOil MECTHOCTH, pa30MeHUE ee Ha CETKY reorpaguueckux KOOpAHHAT U LIMKINYECKHH OIPOC OTKPBITHIX FeOUH(OP-
MAaIMOHHBIX CHCTEM O BBICOTE TIOBEPXHOCTH 3€MIIM B JAHHBIX TOYKAX, MOTydast TAKUM 00pa3oM MACCHB C JAHHBIMHU O
TOMNOJIOTMU MECTHOCTH B HccliefyeMoit riomaan. Ha ocHoBe momyueHHBIX TaHHBIX TPOU3BOANTCA 3D peKoHCTpyKIMs
MOBEPXHOCTH TIPHJIETAIONIeH K BOJOeMy MecTHOCTH. OCHOBBIBAsICh HA JaHHBIX 00 YPOBHE BOIBI MONYyYEHHOH B pe-
3ysbTare 00BEKTUBHOTO KOHTPOJIS MIIM IIPOTHO3UPYEMOM 3HAUCHHH NPOU3BOMTCS pacueT KOHTypa HOBOW OeperoBoit
JMHUY BOZOEMA U OLIEHKa 00beMa CKOIMBIIEHCS BOIbI, YTO HO3BOJISET B JajbHEHIIEM IOCTPOUTH OoJiee AeTallbHbIi
MIPOTHO3 BO3HHUKAIOIINX yTPO3 U MAacIITa0o0B yIiepOa, HAHOCHMOTO MABOJKAMH HAa OCHOBE TPEXMEPHON JHHAMUUECKON
MOJIENH MEPEMEIEHUST BOJIBI.
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METHODS OF DETERMINING THE EXTENT OF FLOOD INUNDATION BASED 3D
RECONSTRUCTION USING THE DATA TOPOLOGY OF THE TERRAIN

Averchenkov V.I.!, Leonov E.A.!, Dogonin A.N.!, Ivkina N.N.!; Kryshnev Y.V.2, Lepikh Y.1L.?

1 Bryansk state technical University, Bryansk, Russia, (241035, Bryansk, 50let Oktyaubrya boulevard),
e-mail: kts@tu-bryansk.ru
2 Pavel Sukhoi State Technical University of Gomel, Gomel, Belarus
(246746, Republic of Belarus, Gomel, Oktyaubrya avenue, 48), e-mail: kaf pe@gstu.by
3 Odessa [.I.Mechnikov national University, Odessa, Ukraine (Odessa, Ukraine, 65082, Dvoryanskaya street, 2),
e-mail: ndl_lepikh@onu.edu.ua

The article proposes a methodology for the assessment of the extent of flooding under future water levels at the test
points. For this algorithm, which is the definition of the area of the analyzed area, divide it into a grid of geographical
coordinates and cyclic polling of open geographic information systems about the height of the earth’s surface at these
points, thus obtaining an array with information about the topology of the terrain in the study area. On the basis of
the received data is the 3D reconstruction of the surface adjacent to the reservoir area. Based on data on water levels
resulting from objective control or the predicted value calculation circuit of the new shoreline of the reservoir and
estimation of the volume of accumulated water that allows you to build a more detailed forecast of emerging threats and
extent of damage caused by floods on the basis of three-dimensional dynamic model of the moving water.

AHAJIN3 PBIHKA MOBWJIBHBIX ITPUJIOKEHU B POCCUA
A3zapos U.B., CtpyHuna A.A.

Ounan PI'EOY BIIO «MoCKOBCKHIA TOCYIapCTBEHHBI YHUBEPCUTET IPUOOPOCTPOCHHS M HHPOPMATHKIY,
Craspomons, Poccust (355044, CraBpomnoins, mpocnekt Kymnakosa, 18), e-mail: azarov82@rambler.ru

JlaHHas cTaThs MOCBAIIEHA aHATM3Y PHIHKA MOOMIBHBIX puiioxkeHuit B Poccun. B cTatse paccmoTpenst npodie-
MBI PBIHKA MOOMIJIBHBIX TPUIIOKEHUI Ha TeppuTopun Poccuiickoit deneparyn 1 npenMyiecTsa pa3paboTKH HX 3a py-
6exom. CocTaBieH NOPTPET POCCUIICKOTO pa3paboTYiKa MOOUIBHBIX MPUIOKEHNUH, M yKa3aHO [TABHOE HAIIPABICHHE
paspabotku. IIpencrasieHsl Hanboliee N3BECTHBIE POCCHICKIE Pa3pabOTYMKH MOOWMIBHBIX TPHIOKEHHH (C romamu
HX CTAHOBIIEHHMS), @ TAKXKE CPABHUTENbHbBIE TaONUIBI HanboIee BOCTPEOOBAHHBIX MOTB30BATENIIMA MOOUIBHBIX MPH-
JIOKEHUH 10 00beMy 3aKadek, [0 TOIYJISIPHOCTH ¥ 10 npuosu. [IpuBeseHa craTucTHKa pocTa pa3pabaThiBaeMbIX
npuioxeHnii. PaccMoTpen moprpet pa3paboTurKa, B KOHTEKCTE TOTO, KaK MOXHO MONYy4YUTh 0a30BbIE 3HAHUS 110 pa3-
paboTke MOOMIBHBIX pHIIOKeHUH B Poccnn n 3a py6exoM. BeisiBieHa HEOOXOANMOCTE HCHOJIB30BAHUS U BHEIAPEHHUS
B yueOHBII poIiece CTYAEHTOB HOBBIX METOAOB 00pa30BaHMs B 00IACTH Pa3pabOTKU MPOTPAMMHBIX TPHIIOKESHHUH.

RESEARCH IN RUSSIA MOBILE APP
Azarov L.V,, Strunina A.A.

Branch «Moscow State University of Instrument Engineering and Computer Science», Stavropol, Russia
(355044, Stavropol, Kulakov Avenue, 18)

This article analyzes the market for mobile applications in Russia. The article deals with the problem of the market for mobile
applications in the Russian Federation and the benefits of developing them abroad. Drawn portrait of the Russian developer of
mobile applications, and indicates the main direction of development. Presents the most famous Russian developers of mobile
applications (with their formative years), as well as comparative tables the users of mobile applications in terms of downloads,
popularity and profits. The statistics of the growth of emerging applications. Considered portrait Developer, in the context of how
you can get the basic knowledge on the development of mobile applications in Russia and abroad. Identified the need for the use and
implementation of the learning process of students new methods of education in the development of software applications.

K PACHETY OCTATOQYHOI'O PECYPCA TPYb TEIIVIOBBIX CETEM
U CETEU I'OPAYETO BOJOCHABXEHUA

Azapos B.H.!, I'esauu C.0.%, Bacuiabes E.I'3, Bacuibes K.A.2, Mup3onoB M.B.2,
Cunsikun ILA.4 Hecrepuyk A.B.%, Anéxuna U.C.*

1 ®I'bOY BIIO «Bonrorpaackuii rocy1apCcTBeHHbII apXUTEKTYPHO-CTPOUTEIbHbIN YHUBEPCUTETY,
Bourorpaz, Poccust (400074, Bonrorpan, yin. Akagemuueckas, 1), e-male: kaf bgdvt@mail.ru
2 000 «Dxkcneprusza», Bonrorpaz, Poccus (400007, Poccust, Boarorpan, np. Jlenuna, 94a),
e-male: primexpertiza@mail.ru
3 Hmwxkue-Bomxkckoe yrnpasnenne Pocrexnanzopa, Bonrorpan, Poccust (400074 Bonrorpan, yi. Orapesa, 15),
e-male: office@nvolgosnadzor.ru
4 OTAOY BIIO «Cesepo-Kaska3sckuii henepanbublii yanBepente, [lsturopek, Poceus
(357500, [MaTuropck, yiu. 40 netr Oxts0ps, 56), e-male: sidyakin 74@mail.ru

C 1 ssBaps 2007 r. TEMJIOBBIE CETH CTATH 0OBEKTOM Haa30pa. COOTBETCTBEHHO C TOTO MOMEHTA Ha 3TH O0BEKTHI
CTaJIM PacIpOCTPAHITHCS Bce TpeboBaHMs PocTexHaq30pa B 4acTH TOPsIKa SKCINTYaTAIlMH, TIPOSKTHPOBAHUS, IKC-
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HePTU3BI IPOMBIIIICHHOH 6€30MacHOCTH U T.I. B HacTosiiee BpeMsi, B CBSI3U ¢ U3MEHEHUAME (eiepaibHOTO 3aKOHO-
JIaTeTbCTBA B 0OJIACTH MIPOMBIILICHHON 0€30IacHOCTH 3TH 00BeKTHI oTHeceHH! K 11 kmacey omacnoctn. Texnmueckoe
JIMarHOCTHPOBAHKE M SKCIIEPTH3a MIPOMBIIIICHHON 0€30I1aCHOCTH MOAAIONIHX TPYO TeIuoBEIX ceteil u cereit 'BC mo-
Ka3bIBAeT, UTO JOMUHHUPYIOMINI MOBPEKAAIONIIH MEXaHU3M IIepexo/ia B MPEeIeIbHOE COCTOSIHUE — SI3BEHHAS! KOPPO3HSL.
IpennoxeHa MeToANKa OLIGHKH OCTATOYHOTO pecypca TPyOOIpoBOJOB HA OCHOBAHUY pacueTa MPOYHOCTH 00BEeKTa B
CEYCHHH, COJEpIKAIIeM KOHIICHTPATOp HAIpPsLKEHUH, MPEeICTABISIONINI KOPPO3HOHHYIO s13BY. IIprBeieH KOHKPETHBII
HpUMep pacyeTa OCTaTOYHOIO pecypca AHCTBYIOLIEro TpyoonpoBoaa mojayn remia. [lokasaHo, 4To y4eT s3BeHHO
KOPPO3HUH CHIDKAET OI[EHOYHBII OCTaTOUHBIN pecypc Ooree ueM B ABa pasa Mo CPAaBHEHHIO CO CTaHJapTHOH METOIUKON
pacuera 1o pe3yJibrataM YTOHEHHsI CTeHKH 10 MeXaHU3My 00IIei Koppo3uu.

TO CALCULATING THE RESIDUAL RESOURCE OF TUBES FOR HEAT NETWORKS
AND HOT WATER NETWORKS

Azarov V.N.!, Gevlich S.0.%, Vasiliev E.G.3, Vasiliev K.A.2, Mirzonov M.V.3,
Sidyakin P.A.%, Nesterchuk A.V.%, Aljohina L.S.*

1 Volgograd State University of Architecture and Civil Engineering (VSUACE), 1 Akademicheskaya Street,
400074, Volgograd, Russia, e-male: kaf bgdvt@mail.ru
2 000 «Jekspertiza», 94a Lenin prospect, 400007, Volgograd, Russia, e-male: primexpertiza@mail.ru
3 The lower Volga Department of Rostekhnadzor, 15 Ogareva Street, 400074, Volgograd, Russia,
e-male: office@nvol/gosnadzor.ru
4 North-Caucasus Federal University, Pjatigorsk, Russia, (357500, Pjatigorsk, str. 40 let Oktjabrja 56),
e-male: sidyakin_74@mail.ru

From January 1, 2007, thermal networks have become the object of supervision. Accordingly, from this moment
on, these objects became subject to all requirements of Rostekhnadzor in the order of exploitation, design, industrial
safety expertise, etc. In the present time, due to changes in Federal legislation in the field of industrial safety, these
objects are referred to III class of hazard. Technical diagnosis and examination of industrial safety heat networks and
HWN (hot water network) tubes shows that the dominant mechanism of the damage limit state is the ulcer corrosion.
The technique of evaluation of residual resource of pipelines based on calculation of the strength of the object in the
section, containing the hub stresses that represents as corrosive ulcer. The concrete example of the calculation of the
residual resource of heat supply pipeline is provided. It is shown that the evaluation of ulcerous corrosion reduces the
estimated residual resource of more than doubled in comparison with the standard methodology based on thinning the
walls on the mechanism of general corrosion.

OBECIIEYEHUE OTKA30YCTOMYHUBOCTH IT-CEPBUCOB
AxamoBa H.B., ToasieB C.C., IIpaBocynos P.H.

AHOO BO IIC P® Capanckuii koonepaTnBHbIH HHCTUTYT ((rtran) Poccuiickuii yHUBEpCHTET KOOTIEpaLIUH,
Capanck, Poccust (430027, r. Capanck, yi. TpancroptHasi, 17), e-mail: wakamow(@yandex.ru

B Hacrosiiee Bpemst Bce O0IBIIYIO POJIb BACSTEIEHOCTH KPYITHBIX MPEIIPHATHH, KOMIAHHHIPHOOPETaeT HaIeXK-
HOCTB U OecrepeboiiHoCTh paboTsl IT-cepBrCOB, Ha OCHOBE CIENHATM3MPOBAHHBIX MPOTPAMMHO-AMIIAPATHBIX IIIaT-
(opM.DKOHOMHYECKHE MTOTEPH OT CHIKEHUS UX A(G(HEKTUBHOCTH MIIM MOJHOTO OTKa3a KaK pe3yjbrara HeHaJeKHOTo
(YHKIMOHMPOBAHMS OUYEBHIHEL B 3aBHcHMOCTH OT pazMepa KOMIaHUH (MHAHCOBBIE MTOTEPH MOTYT OBITH 3HAYNTENb-
Heivu. Ot UT-nonpasnenenuii Tpedyercst odecneueHre MUHUMANIBHBIX OKa3aTesei Bpemenu BocctanopieHus (RTO)
W JOIyCTUMOTO 00beMa IOTEpH AaHHBIX (BpeMeHH TO4YkHM Bo3BpaTa— RPO). B crarbe paccMaTpuBaloTCsi OCHOBHBIE
MEPOIPHSTHS 110 MOBBIIICHHUIO YPOBHSI HAI€KHOCTH KOMITUIEKCHBIX IIEHTPAJIN30BAaHHBIX CHCTEM, 00ECIIEUNBAOIINX aB-
TOMaTu3aInio Ou3Hec-mporueccoB. [laH aHanmu3 cxeM “XOJNOAHOro” W “NIaXMaTHOTO” pe3epBHPOBaHHS. PaccMOTpeHbI
TEeXHUYECKHE PEIISHHUS JUIS CO3AaHHs Pe3ePBHBIX LEHTPOB 00paboTky MaHHBIX.OOpalnaercss BHUMaHHe Ha TO, YTO
HaMBBICIINH ypoBeHb Oe3omacHoCTH IT-cepBHCOBMOXKET AaTh CHCTEMa XpaHEHHs JaHHBIXPEATU3yIOmas eANHOEe BHP-
TyaJIbHOE TIPOCTPAHCTBO ITyTeM OOBEJMHEHUS] OCHOBHOT'O M PE3EPBHOTO IIEHTPOB 00PaOOTKH JaHHBIX.

THE FAULT-TOLERANCE MAINTENANCE OF IT-SERVICES
Akamova N.V., Golyev S.S., Pravosudov R.N.

The Saransk Cooperative Institute (branch) Russian University Cooperation, Saransk, Russia
(430027, Saransk, str. Transportnaya, 17), e-mail:wakamow@yandex.ru

Nowadays, the reliabilityand continuityof IT-servicesbased on specialized hardware and software platforms play
an increasing role in the activities of large enterprises and companies. Economic costs of reducing their efficiency
or total failure as a result of unreliable operation are obvious. Depending on acompany size the financial loss can be
substantial. From IT departments need to ensure minimum performance recovery time (RTO) and the allowable amount
of data loss (time point of return - RPO) rare needed to be ensured. The article discusses the main measures to improve
the reliability of complex centralized systems to automate business processes. The analysis of the schemes of “cold”
and “chess” redundancy is given. The technical solutions for creating backup data centers. Attention is drawn to the fact
that the highest level of security IT-services can be provided bystorage system implementing a single virtual space by
combining the primary and backup data centers.
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PEINEHMUE 3AJAYU IIVNIAHUPOBAHMUS [TOPT®EJISA IPOEKTOB 1 AHAJIN3A
Y3KUX MECT BU3HEC-ITPOLIIECCA HA OCHOBE MYJIBTUATEHTHOI'O
MOJAEJINPOBAHUA U METOJA KPUTHUYECKOI'O ITYTHU

AxcenoB K.A., Ban Kaii, Akcenoa O.I1.

OI'AOY BIIO «Ypansckuii ¢penepanbhblii yHEBEpeuTeT UM. iepsoro [Ipesunenta Poccun b.H. Enprinnay,
ExarepunOypr, Poccust (620002, . ExatepunOypr, yin. Mupa, 19), e-mail: wiper99@mail.ru

B craTbe paccMaTpuBaroTCs 3a1aUH IUIAHWPOBAHMS TTOPT(ENS MPOSKTOB M aHAIN3a Y3KIUX MECT OM3Hec-Tporiec-
coB. CoBpeMeHHBIC METO/Ibl aHAJIM3a U JMHAMHYECKOTO MOJEINPOBAHUS OM3HEC-NIPOLIECCOB YaCTO CTAIKHBAIOTCA C
00BEKTaMH, B KOTOPBIX KOJIMYECTBO JIEMEHTOB COCTABIISIET COTHH, a TO M ThicsTun. [Ipon3BoICTBEHHBIC M OM3HEC-TIPO-
IIECChl, OPraHN3alMOHHO-TEXHUYECKUE CHCTEMBI, IPOEKThI OTHOCATCA K IpolieccaM rnpeodpa3oBaHus pecypcos. [lis
MOJIENTMPOBAHNS TAKUX 00BEKTOB TpeOyeTcs Bce OOMbIIE BRIYHCINTENHBIX PECYPCOB M MAIITHHOTO BpeMeHH. B cBs3n
C 9THM SIBJISICTCS aKTyaJIbHBIM BBISBICHUE U UCIIOIB30BAaHNE HOBBIX IIPHHIIMIIOB TOCTPOCHHS ¥ aHAIN3a MYJIBTHAT€HT-
HBIX MOJIeJIel TPOIIeCCOB MpeoOpa3oBaHmst pecypcoB. MeTox MyabTHAareHTHOTO IIAHUPOBAHHS TTOPT(HENs MPOESKTOB 1
aHaJIM3a y3KUX MeCT OM3Hec-Tpolecca OCHOBAaH Ha MHTErPallMi MYJIbTHAT€HTHONW MOJZIEIIH TIpoliecca NpeoOpa3oBaHust
pecypcoB, ONEPAIFIOHHOTO aHAIN3a BEPOSTHOCTHBIX CETeH, MeTOa KPUTHIECKOTO ITyTH.

INTEGRATION OF MULTI AGENT SIMULATION AND CRITICAL PATH METHOD
TO SOLVE PROJECT SCHEDULING PROBLEM AND BOTTLENECK ANALYSIS
OF BUSINESS PROCESSES

Aksyonov K.A., Wang Kai, Aksyonova O.P.

Ural Federal University named after First President of Russia B.N. Yeltsin, Ekaterinburg, Russia
(620002, Ekaterinburg, street Mira, 19), e-mail: wiper99@mail.ru

In this work is considered the projects portfolio scheduling and bottlenecks analysis of business process tasks.
Current methods of analysis and dynamic simulation of business processes frequently face the objects that contain
hundreds and even thousands of elements. Industrial and business processes, projects can be defined as multi-agent
resources conversion processes. Simulation of such objects constantly requires more and more computational resources
and processing time. Due to this an important problem emerges — a problem of detection and application of new
approaches to analysis and improvement of multi-agent models of resources conversion process. Method of multi agent
scheduling of projects portfolio and bottlenecks analysis of business process base on multi agent resources conversion
process model, operation analysis of probability networks, Critical Path Method (CPM).

IF'EOMETPUYECKHUE TAPAMETPbBI 3EPEH HIVIN®OBAJIBHOI'O ITIOPOIIKA KAPBHUJIA
KPEMHUSA YEPHOI'O 54CF60 ITPOU3BOJACTBA BOJIZKCKOI'O ABPABUBHOI'O 3ABOJA

AunekcanapoB A.A., Hocenko B.A., lanmy E.®.

Bomxckuit monurexamaeckuit ”HCTUTYT (puiman) @I'BOY BIIO «Bonrorpanackuii rocynapcTBEHHBIN TEXHUYECKUI
yHUBepcuteT», Bommkcknii, Poccus (404121, Bomkekwuid, yi. DHrensca, 42a), e-mail: alexalexal2011@yandex.ru

[IpuBeneHs! pe3ynbTaTel H3MEPEHUH JUIMHBI, IMUPHHBL, IO U NepUMeTpa, IPUBEACHHOTO AUaMeTpa MsTH
npob 3epen kapbuaa kpemuust yepHoro 54CF60, moy4eHHBIX IPH pacceBe Ha KOHTPOJIBHBIX cUTaX. PaccMoTpeHsI 3a-
KOHOMEPHOCTH pacpe/ielIeHHs ITapaMeTpoB, B3aUMOCBS3b MEXK/Ty HIMH H pa3MepaMH ST9eeK KOHTPOIBHBIX CHT. YcTa-
HOBJICHO, YTO HOPMAJIbHOMY 3aKOHY MOAYMHSIETCS paclpeieieHne MUPHUHBI 3epHa, KPOME caMoil Melkoi (pakiunu
(ocTaTok Ha MOAMOHE), 3aTeM MPHUBEICHHBII qramMeTp (Tpu GPaKIiN) 1 IUIONAb TPOEKIIHNH IIPOQHIS 3epHa Ha TOPH-
30HTAJIBHYIO INIOCKOCTH (ABe (pakiin). Pactpesenenne JUIMHEI 3epHa U OTHOILICHHS JUTMHBI K ITUPHHE HOPMaIbHOMY
3aKOHY HE TOAUUHAIOTCSA. B pesymprare xiaccuukanuy 3epeH Ha MTOJbYaThle, M30METPHUYHBIEC M MIPOMEKYTOUHBIE
YCTaHOBJICHO, YTO COJEP)KAHUE UTONBIAThIX 3epeH OT HMpoObl 3 K mpobe 6 Bo3pacTaeT MoYTH B 5 pa3, B TO BpeMs Kak
coziep>kaHne N30METPUYHBIX 3epeH CHIDKaeTcs B 2,7 pasa.

GRAIN GEOMETRIC PARAMETERS OF GRINDING POWDERS OF BLACK SILICON
CARBIDE 54CF60 PRODUCED BY VOLZHSKY ABRASIVE PLANT

Alexandrov A.A., Nosenko V.A., Ganshu E.F.

Volzhsky Polytechnic Institute (branch) of FSBEI HPE “Volgograd State Technical University”, Volzhsky,
Russia (404121, Volzhsky, Engels str. 42a), e-mail: nosenko@volpi.ru

The results of measurements of length, width, area and perimeter, reduced diameter of five samples of black
SiC grains 54CF60 obtained by sieving on control sieves are showed. The characteristics of the distributions of the
parameters, the relationship between them and the mesh size of the test sieves are determined. Found that the normal
distribution is subject to the width of the distribution of grain, except for the fine fraction (residue per pallet), then
reduced diameter (three fractions) and the projected area of the grain profile on the horizontal plane (two fractions).
Distribution of the length and grain length to width do not obey the normal law. As a result of classification on the
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needle grains isometric and intermediates found that the content of acicular grains from 3 samples to the sample 6 is
increased about 5 times, while the content of isometric grains decreases 2.7 times.

OUPPOBASI KOMIIETEHTHOCTDb KAK MHCTPYMEHT B MH®OPMALIMOHHOM
OBHIECTBE JIS1 OCYHIECTBJIEHUSA KOHTPOJIA
N PACITIPOCTPAHEHUSA UHOOPMALIUN

Aunexcanapos P.O., Kupees B.C.

Hanumonaneuslit nccnenoBarenbekuii siaepusii yuusepeurer « MUDN», Mocksa, Poccust
(115409, Mocksa, Kammpckoe 1., . 31), aromik90@gmail.com, v.kireev@inbox.ru

B namnoif pabore paccMOTpEHBI BUPTyalbHbIC CONUAIBHBIC IUIOMIAKH U KOMMYHHUKAUH, KaK HHCTPYMEHT
KOHTPOJISL U pacrpocTpaHeHuss HHGOpMAIMK. BbijeneHsl OCHOBHbIE LEIH, KOTOPbIE JOCTHIAIOTCS ITyTEM MCIIONb30-
BaHMS (PyHKIIHOHAIBHBIX BO3MOXXHOCTEH COIMANBHBIX CETEeH, a TaK)Ke MPOBEeHA KJIacCH(DUKALUs MTOIb30BaTelIeH Mo
ponsm. [l BU3yanu3auuMu B3aMMOJEHCTBUs BbIAEIEHHbIX pojei noctpoeHa moxenb UML. PaccmarpuBaercs cnu-
pasbHasi MOJENb IUKJIAa PACIPOCTpaHeHUs] MHpOpMAnuu. BrigeneHs! 0CHOBHBIE HMH(OPMANMOHHO-aHAITUTHUCCKHE
CHCTEMBI, TO3BOJISIOIINE OCYIIECTBIATH COOp U aHaIN3 MH(OPMALMU, KOTOPBIC IIPE/ICTABICHbI B COLMAIBHBIX CETSX.
IIpoBeneHo cpaBHEHUE yKa3aHHBIX CUCTEM HA OCHOBE JaHHBIX, IIOJIyYCHHBIX B XOJ€E OIpoca 3KcIepToB orpaciu. Ha
OCHOBAaHHUH MOJIy4EHHBIX PE3yNbTaToOB ObIIM CIEMaHbl BBIBOJBI OTHOCUTENBHO posin MAC B mporecce BOZHUKHOBEHUS
1 PacIpoCTPaHEHUS] HHPOPMALNH, a TAKXKE CIeJIAHBl PEKOMEH/IAllNH OTHOCUTEJIFHO MX MCHOJIB30BaHUS JUIS MOTyde-
HHSI 9KOHOMUYECKOTO 2 deKTa.

DIGITAL COMPETENCE AS A TOOL IN THE INFORMATION SOCIETY
FOR THE IMPLEMENTATION CONTROL AND DISSEMINATION

Aleksandrov R.O., Kireev V.S.

National research nuclear university “MIFI”, Moscow, Russia
(115409, Moscow, Kashirskoye Highway, 31), aromik90@gmail.com, v.kireev@inbox.ru

In this work virtual social platforms for communication, as the instrument of control and information distribution
are considered. Main objectives which are achieved by use of functionality of social networks are allocated, and also
classification of users by roles is carried out. For visualization of interaction of the allocated roles the UML model
is constructed. The spiral model of a cycle of distribution of information is considered. The main information and
analytical systems, allowing to carry out collecting and information analysis which are presented on social networks
are allocated. Comparison of the specified systems on the basis of the data obtained during poll of experts of branch
is carried out. On the basis of the received results conclusions concerning IAS role in the course of emergence and
information distribution were drawn, and also recommendations concerning their use for receiving economic effect are
made.

ONTHYECKUI KAHAJI BECIIPOBOJTHOM IEPEJAYU JAHHBIX KOJJIEKTUBA
MOBWJIBHBIX POBOTOB

AgekceeB A.1O.

WuctutyT Mmexanuku uM. P.P. MaBmoroBa Y ¢pumckoro Hayunoro nenrpa PAH, Ya, Poccus
(450054, Y da, npocniext OkTs10ps, 71), e-mail: aleksandr na@list.ru

B crarbe paccMarpuBaercs OeCIpoBOAHAs Mepeaada JaHHbIX 10 ONTHYECKOMY KaHaJly C MCIIOJIb30BaHHEM CH-
CTEMBI TEXHIYECKOTO 3pEHUs 1 MapKePOB PaCIIMPEHHON peanbHoCTu. IIpeqnaraemas cucteMa ONTHYECKO Iepenadn
JIaHHBIX PEIIAeT CPa3y HECKONBKO 3371a4: ¢ TIOMOIIBIO0 ONTHYECKHX MAapKEPOB OCYLIECTBIAETCS JIOKAIH3alis poOOTOB
B IIPOCTPAHCTBE, & HCIOIb30BaHUE IPOCTPAHCTBEHHO Pa3MEIIEHHBIX KOIOB II03BOJIICT IIepeNaBaTh HEOOXOAUMYIO OIle-
paTHBHYI0 MH(OPMALHIO TTapaIebHO ¢ KaXKI0r0 MOOMIBHOTO poboTa komiekTnea. IIpy 3ToM mosBISETCS BO3MOXK-
HOCTb TIOJTyYHTb KaJp COCTOSHUS CHCTEMBI B OTAENIbHBII MOMEHT BpeMeHU (MOMEHT ChEMKH). ONHUCHIBAIOTCS CIIOCO0
Y METOJT KOIUPOBAHUSI HH(POPMALIMH C TOMOIIBIO THHAMUYECKOTO IByMEPHOTO KO/Ia, TO3BOJIMBIINE YBEIUIUTH HHPOP-
MAIIOHHYI0 EMKOCTb KOZIa IIPH COXPaHEHHH XapaKTePUCTUK, BIUSIONINX Ha CKOPOCTh €ro paclo3HaBaHus. IIpoBencn
9KCIEPUMEHT, MTOKa3bIBAIOIIIH, YTO ANHAMUYECKUH ABYMEpPHBIH KOz 6€30IHO0YHO pacro3Ha&Tcest Ha paccTosHue 2,5
pa3za Jajblie, YeM CTaTHICCKUH.

OPTICAL CHANNEL WIRELESS DATA TRANSMISSION COLLECTIVE
OF MOBILE ROBOTS

Alekseev A.Y.
Institute of mechanics, Ufa, Russia (450054, Ufa, prospect Oktyabrya, 71), e-mail: aleksandr na@list.ru

The article deals with wireless data transmission over optical channel using vision systems and augmented reality
markers. The proposed system of optical data transmission solves several problems at once: with optical markers is
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performed localization of robots in space, and the use of spatially placed codes allows the transfer of necessary prompt
information in parallel with each mobile robot team. It is possible to get a frame of the state of the system at a time (the
time of the shooting). Describes a manner and a method of encoding information using a dynamic two-dimensional
code, which allowed to increase the data capacity of the code with the performance impact on the rate of recognition
code. This experiment, showing that there is a dynamic two-dimensional code unmistakably recognized on distance of
2.5 times further than static.

PABPABOTKA BUOTEXHOJIOT UM ®EPMEHTUPOBAHHOM MOTYPTHOM MOJIOYHOM
OCHOBBbI C IPUMEHEHHMEM ITPOAYKTOB INTYBOKOU ITIEPEPABOTKH 3EPHA

AuiekceeBa T.B., Poquonosa H.C., barumesa JI.B., 3516108 M.M., MarepamoBa 3.M.

OI'BOY BIIO «BopoHexckuii rocyjapcTBEHHbIM YHUBEPCUTET HHKCHEPHBIX TEXHOIOTUID,
Bopownex, Poccust (394036, . Boponesx, np. Peponronun, 19), e-mail: zyablova@mail.ru

Pa3paborana GrorexHomorusi GepMEHTHPOBAHHOW MOJIOUHOI HOTYpTHON OCHOBBI C IIPHMMEHEHHEM JKMbIXa 3a-
poxpimeil mmeHntbl. JKMBIX 3apofbIieif MIIeHHUIB 001a1aeT IEeHHBIM XUMUYECKHM COCTaBOM, BBICOKOH IMHIEBON
U OMOJIOTMYECKOW IIEHHOCTHIO. Llenbio paboThl SBIISIIOCE 0O0CHOBAaHNE TEXHOJIOTHUECKHX PEXKUMOB (epMeHTAINH
TTOTMKOMIOHEHTHBIX MOJIOYHO-PACTUTENBHBIX CHCTEM, COICPXKAIIMX JKMBIX 3apoasimeil mmerntsr (K3I1), pazmmd-
HBIMH BUIaMI MUKPOOPIaHU3MOB C LEJIbI0 UX AaJbHEHILIEro UCIOIb30BaHUs B TUILEBBIX TEXHOJIOTUSAX. YCTAHOBIICHO,
4To ¢ yBennueHueM coaepxkanus JK3I1 TnTpyemast KHCITOTHOCTE KOMOMHHUPOBAHHOH MOJIOYHOM OCHOBBI HHTEHCHBHO
pacret, HaunHast ¢ koHueHtpanuu JXX3I1 5% ona mpuobperaet Tpedyembie 3HadeHus. Buecenne XK3I1 B konuvectre
6onee 5% He OKa3bIBACT CYIIECTBEHHOTO BIIMSHMUS HA ITapaMeTPhI Ipoliecca CKBAIIUBaHUs. {1 MPUTOTOBICHHS KOM-
OuHMpOBaHHO Mo04HOM 0cHOBHI ¢ JK3I1 B HOpMaIM30BaHHOE MOJIOKO C MAacCOBOM JI0JIeH JKHpa 2,5 BHOCHIIOCH CyX0e
moroxo. Jlanee srocuicst JK3I1 B kommaecTse 5%, ruapaTHpoOBaHHEINA HAa MOJIOKe B cooTHommeHnH 1:2. [Tactepusammio
MOJIOUYHOH OCHOBBI ITpoBoAMIN Ipu Temneparype 92+2 °C ¢ Boiaepkkoi 30 MUH. MOJIOYHYIO OCHOBY OXJIQXKIAJIH J10
TemriepaTypsl 3akBamuBaHus 38+2 °C u BHOCHIN 3akBacku. CKBaIIMBaHNE IPOBOIUIIN B TeueHHE 5,5-6,0 4acoB 110 TH-
Tpyemoii kucnotaoct 120-135 oT. B momy4yeHHBIX CKBallleHHBIX 00pa3lax aHaJIN3UPOBAIIH 3alaX, BKYC, KOHCHCTEH-
0. Bee ombITHBIE 00pa3mbl NMETH OZHOPOIHYIO CTPYKTYPY 0€3 TOCTOPOHHUX BKJIIOUEHHH, KPEMOBOTO IIBETa, 00y-
cioBnenHoro BeeaeHreM JK3I1. ApoMar monydeHHBIX 00pa3I0B ObLT YUCTHIH, KHCIOMOIIOYHBIHA ¢ XJICOHBIMU HOTKAMH.

DEVELOPMENT OF THE FERMENED YOGHURT MILK BASE BIOTECHNOLOGY
WITH THE APPLICATION OF PRODUCTS OF DEEP GRAIN PROCESSING

Alekseeva T.V., Rodionova N.S., Batischeva L.V., Zyablov M.M., Mageramova Z.M.

FSBEI HPE Voronezh State University of Engineering Technologies, Voronezh, Russia
(394036, Voronezh, Revolution Avenue, 19), e-mail: zyablova@mail.ru

Biotechnology of the fermented yoghurt milk base with the application of the wheat germ cake was developed.
The wheat germs cake has valuable chemical composition and high nutritional and biological value. The objective of
the research was to ground the technological modes of fermentation of multicomponent milk-plant systems containing
the wheat germ cake (WGC) by means of different kinds of microorganisms for the purpose of their further use in
food technology. It was found that the increase of the WGC content results in the intensive increase of the titrated
acidity of the combined milk base, acquiring the required parameters from the WGC concentration of 5%. More than
5% WGC introduction has no significant influence on the ripening parameters. For the preparation of the combined
milk base with the WGC dry milk was added in the normalized milk with the fat content of 2,5. Further the WGC with
the concentration of 5% was introduced, hydrated on milk at the ratio of 1:2. The milk base was pasteurized at the
temperature of 92+2°C and the holding period of 30 minutes. The milk base was cooled to the ripening temperature
of 384+2°C and the starter was inoculated. Ripening was carried out for 5,5-6,0 hours to reach the titrated acidity of
120-135°T. In the ripened samples resulted the smell, the flavour and the texture were analyzed. All the tested samples
had uniform structure without foreign inclusions and cream colour, due to the WGC introduction. The flavour of the
samples was pure, sour-milk with bread notes.

HNCCIEJOBAHUE XAPAKTEPUCTHUK U PABOYUX ITPOHECCOB ABTOHOMHOTI'O
SJEKTPOI'NJAPABJINYECKOI'O PYJIEBOTI'O IPUBOJA
C KOMBUHUPOBAHHBIM PEI'YIMPOBAHUEM CKOPOCTH

AnekceenkoB A.C.

OI'BOY BIIO MockoBckuii aBHAIMOHHBIN HHCTHTYT (HAIlMOHAJIBHBIN MCCIIEA0BATEIECKUN YHUBEPCUTET),
125993, A80, . Mockaa, I'CII-3, Bonmokonamckoe mocce, a.4; ten.: (926) 379-12-25; e-mail: Atovus@yandex.ru

Konuerust Gornblueii snekrpudukaimm GOpTOBBIX CHCTEM CaMoJIeTa MOIpa3yMeBAET COKpAILCHHE KOJIMYeCTBA LICH-
TPAJIM30BaHHBIX THPOCUCTEM U UCIIOIB30BAHHE TIPHBOIOB, MUTAOMIMXCS OT MIEKTPUYECKOH SHEPIUU B KaUeCTBE OCHOBHBIX
HCTIOTHUTENIBHBIX MEXaHU3MOB CUCTEM YIPaBJIeHHs. YMEHBIIEHNE MACChl MTACCAKMPCKOTO caMoseTa, JOCTHIaeMoe 3a CUeT
COKPAIIIEHHs! LIEHTPAIN30BaHHBIX THIPOCHCTEM, MO3BOJISIET YBEIUYUT MONE3HYIO HAarpy3Ky, CHU3UB TOIUIMBHBIC 3aTpAThl, &
MepexoJl Ha MEKTPUUECKOE SHEPIONUTAHKE MO3BOJISIET YTy IINTh SKCILTyaTal[MOHHBIE TOKA3aTeNH, 4To, 063 COMHEHHS], IMEET
HKOHOMUYECKY!O BBITOZLy. B T0 ke Bpemsi prBO/IbI OCHOBHBIX PYJIEBBIX TIOBEPXHOCTEH TAKOTO CaMOJIETa JIOJKHBI 00JIa/IaTh BbI-
COKHMMH JIMHAMHYECKUMH XapaKTEPUCTHKaMH, TpeOyeMbIM yPOBHEM HaZIeXKHOCTH M 0TKa300e30macHocTH. Hanbonee nepcrek-
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THBHBIM PELICHHEM B TAHHOW 00JIaCTH SIBILSIOTCSI THOPUIHBIC (IBYXPE)KMMHBIE) SIEKTPOTrHAPABIMYSCKHE PYIEBBIC IIPUBOJIBI C
KOMOHMHHPOBAHHBIM PETYITMPOBAHAEM CKOPOCTH B Pe3epBHOM KaHasie. OHAKO B HACTOSIIEE BPEMsI TAKUE IPHBOIBI H3yICHBI
COBEPILEHHO HEAOCTATOYHO ULl UX CEPUITHOTO MPON3BOACTBA 1 MPOMBIIILIEHHOTO IPUMEHEHHsL. B 4acTHOCTH He onpe/iesIeHbl
METO/IBI HACTPOIKH OJI0Ka yTIpaBiIeHus, cl1abo ucciIejoBaHa paboTa MPHUBOJIA MOJ] HArPy3KOH M CIIOCOOB! YITyUIIeHHS JUHAMU-
YeCcKUX XapakreprcTrk. C1abo n3ydeHO BIHSHIE [TapaMeTpOB HACTPOHKH IPUBOJIA Ha €r0 XapaKTepHUCTUKU. B cBsi3u ¢ oTuM
Tipo0rIeMa MCCIIEeIOBAHHS aBTOHOMHBIX YEKTPOTHAPABIMIECKHX MPUBOIOB ¢ KOMOMHHPOBAHHBIM PETYIMPOBAHIEM CKOPOCTH
SBILIETCSI aKTyaJIbHOM 1 OCTPOH [ COBPEMEHHOM aBUALIOHHOM IIPOMBILIIIEHHOCTH.

RESEARCH OF CHARACTERISTICS AND WORKING PROCESSES OF AUTONOMOUS
ELECTROHYDRAULIC ACTUATOR WITH COMBINED SPEED CONTROL

Alekseenkov A.S.

Moscow Aviation Institute (National Research University),
125993, A80, Moscow, GSP-3, Volokolamskoyeshosse, 4; tel.: (926) 379-12-25; e-mail: Atovus@yandex.ru

The concept of electrification onboard aircraft’s systems imply a reduction of centralized hydraulic systems and using an
actuators powered by electricity as the main gear of control systems. Reducing the mass of a passenger plane, achieved by reducing the
centralized hydraulic systems allows increased payload, reduce fuel costs , and in addition the use of electricity can improve operational
performance , which undoubtedly has an economic benefit. At the same time actuators of the primary flight control surfaces must
have a high performance, required level of reliability and fail-safe. The most promising solution in this field is a hybrid (dual mode)
electrohydraulic actuators with combined speed control in the backup channel. However, at the current state of the art these actuators
is not enough studied for their mass production and industrial application. In particular, there are not defined methods and parameters
settings of the control unit, the actuator is poorly explored in working under load mode, not defined a ways to improve dynamic
characteristics. Poorly studied impact of control unit’s parameters to actuator’s characteristics. In summary research of autonomous
electrohydraulic actuators with combined speed control is relevant and urgent aim for modern aviation industry.

BBISIBJIEHUE CTPYKTYPbI YYEBHO-CITPABOYHBIX MATEPHAJIOB
N ®OPMHUPOBAHUE TPAEKTOPUUN X OCBOEHUSA

AJsmmnosa H.A.

OI'bOY BIIO «Hmkeropoackuii rocyaapcTBEHHbIH TeXHUYeCKUi yHUBepcuTeT UM. P.E. AnexceeBay,
Hwxauit Hoeropon, Poccust (603950, I'CIT-41, . H. HoBropon, yia. Munusa, 1. 24), e-mail: Alipovana@mail.ru

ToBbimenne 3GGEeKTMBHOCTH OCBOCHHS y4eOHO-CIIPABOYHBIX MATEPHAIOB BOSMOKHO 3a CUET ONpE/IeIeHNs TopsiIka 13-
YHUCHHSI, TIPY KOTOPOM TIOJTy"ICHHBIX paHee 3HAHWH OyJeT JOCTATOMHO JUISI OCBOGHIS KKIOTO CIIEYIOMIEro ()parMeHTa KOHTCH-
Ta. J{yist 310ro Tpedyercst MOCTPOUTH CTPYKTYPY MPEMETHOH 00JIaCTH, COOTBETCTBYIOIICH MMEIOIIeMyCsl KOHTEHTY. [locTpouTs
CEMAHTUYECKYI0 MOJIE/Ib Ha YPOBHE MPUKIIAIHOMN 3a1a4i BPYUHYIO, HE UMesl IOCTATOYHbIX 3HAHUI B COOTBETCTBYIOILICH IIpesi-
METHO# 0071aCTH, BeCbMa 3aTPyIHUTEIBHO. [l BBIABIICHHS CTPYKTYpbI y4eOHO-CIIPABOYHBIX MATEPHAIOB MPEUTAraeTCs CHavaa
Pa3IeIUTh UX TI0 TeMaM, T.e. CPOPMHPOBATh KIIACTEPhI, CONEpIKalIlliie yIeOHbI KOHTEHT CXOMHOH TeMaTHKH. 3aTeM MOCTPOHTH
TPAeKTOPUN OCBOEHMsI MaTepHaia, ONpeJIeIIsOIIIe MOCIeI0BATENBHOCTh U3YUEHHS Ha PA3INIHbIX MePApXMUECKUX YPOBHSX.
[IprMeHeHre TPe/IOKEHHOTO MOIXO0/Ia MO3BOJISIET BEIIBUTE, A TAKKe MPEICTABUTH B HANIIHOM BHJIE B3aHMOCBSI3H (PparMeHTOB
KOHTCHTA, MX TEMAaTHIeCKy0 OIM30CTh, HOCTPOUTH CETh 3HAHMI (DPArMEHTOB KOHTEHTA U TPAGKTOPUH OCBOCHHS MaTepralia.

EDUCATIONAL ANDREFERENCE SOURCE STRUCTURE DETECTION
AND LEARNING TRAJECTORY FORMATION

Aliopova N.A.

Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, Minin street, 24), e-mail: Alipovana@mail.ru

Improving the educational and reference materials study efficiency is possible by determining the order of the study,
in which the previously obtained knowledge volume will be sufficient for the learning of the each next content fragment.
This requires building of the structure of the domain corresponding to the existing content. Build a semantic model for
application level tasks manually without having sufficient knowledge of the domain, is rather difficult. To identify the
structure of educational and reference materials, first proposed to divide them into topics, i.e. form clusters containing similar
subjects learning content. Then build a learning trajectory, determining the sequence of study at various hierarchical levels.
Application of the proposed approach allows to identify, as well as to visualize the relationship between content fragments,
their thematic affinity, to build a content fragments knowledge network and learning trajectories.

PABBUTHE METOJUKHU PACYETA SJIEKTPUYECKHX ITAPAMETPOB
PACHIMXTOBAHHOI'O TOKOIIOABOJA PYATHOTEPMHUYECKOMU SJIEKTPOITEYN

Aaudepos A.HU., buxees P.A., TopesaJl.Il., Urnatenko A.1O., Bopaynosa A.B.

OI'BOY BIIO «HoBocuOHpCKMii TOCyIapCcTBEHHBI TEXHUYECKUH YHUBEpCcUTET, HoBOoCcHOUpCk, Poccus,
(630073, . HoBocubupck, np-t K.Mapkca, 20) ), e-mail: alif@ngs.ru

H.Hﬂ PasBUTHA METOAUKHU pacyeTa 3JICKTPUICCKUX IMapaMETPOB PACIIMXTOBAHHOI'O TOKOIIOABOAA MMPOBEACHO YHCIICHHOC
MOZCIIMPOBAHUE JIEKTPOMArHUTHOI'O ITOJI [TAKETOB IIWH MPH BapbHPOBAHNHN KOHCTPYKTUBHBIX ITapaMETPOB U criocoba nepe-
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HIMXTOBKH ITPOBOJAHUKOB C LEJIBIO ONPEACIICHUA NX aKTUBHOIO 1 UHYKTHUBHOI'O COIIPOTUBJICHHUA. PeSyJ'H)TaTLI MOICIIMPOBAHU
C OJTHOM CTOPOHBI Ka4YECTBEHHO U KOJIMICCTBCHHO COITIACYyHOTCA € TpaJIPIHHOHHOﬁ Me’l'OﬂMKOﬁ, C )Ipyl"Oﬁ CTOPOHBI ITOKa3bIBatOT
HeO6X0)II/IMOCTI> TIIATEJIbHEE 3aHUMAThCA pacy€TaMU aKTUBHOI'O COITPOTUBIICHMS, TaK KaK Il HIMPOKOI'o JIuaria3zoHa KOHCTPYK-
THUBHBIX NIAPAMETPOB OHO COU3ZMEPUMO € UHAYKTUBHBIM. P C3YJIbTAaTbl JAHHOI'O UCCIICI0BAHUA MOT'YT OBITH AMITPOKCUMHUPOBAHbBI
3aBUCUMOCTAMU, MO3BOJIAIOIIMMHA JOCTAaTOYHO TOYHO U IIPOCTO IMPOBOJAUTHL PACUETHI aKTUBHOIO U MHAYKTUBHOI'O COIIPOTHUB-
JICHHH IIMXTOBAHHBIX ITAKETOB IMMH. Takue 3aBUCHMOCTH CYHICCTBCHHO YTIPOMIAIOT IMPOHECC MHOTOBAPHUAHTHBIX PACHCTOB
SJIEKTPUYCCKUX MTapaMETPOB JJaHHOTO Y4acCTKa, ITO3BOJIAIOT YpaBHUBATH COIPOTUBIICHHUSA IMAKETOB IIWH PAa3HbBIX (ba3 3a CUeT
HM3MCHEHMSI CI1ocoba TNIEPEHIMXTOBKH, KOJIMYECTBA, pasMEPOB IIPOBOAHUKOB U paCCTO}IHI/Iﬁ MEXKAY HUMMU.

DEVELOPMENT OF CALCULATION METHOD OF ELECTRICAL PARAMETERS
OF INTERLEAVED OUT CURRENT LEAD OF ORE-THERMAL ELECTRICAL FURNACE

Aliferov A.L., Bikeev R.A., Goreva L.P., Ignatenko A.U., Bordunova A.V.

Novosibirsk state technical university, Novosibirsk, Russia
(530073, Novosibirsk, K. Marx street, 20, e-mail: alif@ngs.ru)

For development of calculation method of electrical parameters of interleaved out current lead there is was performed
numerical simulation of electromagnetic field of buses while variation of design parameters and way of conductors interleaving
in order to find their active and inductive resistances. The simulation results on the one hand are conformed qualitatively and
quantitatively to conventional method, and on the other hand have proved necessity of more carefully calculation of active
resistance, thus it commensurable with inductive one for wide range design parameters. The results of the investigation can be
approximated by closed formulae which allow calculate active and inductive resistances of interleaved bus package precisely
and simply. The formulae considerably simplify process of multivariate calculation of electrical parameters of this partition of
current lead to equalize impedances of bus packages of different phases by means of changing of interleaving way, of number
and dimensions of conductors and distances between them.

AHAJIN3 TOKA3ATEJIE KAYECTBA MOBIWJIBHBIX KOPIIOPATUBHBIX CETEN

Aab-AmBana M.C., Kpasen A.T.

«Bonrorpaackuii rocyjapcTBEHHbIN TEXHUUECKUH YHUBEpCUTET», Bonrorpan, Poccust
(400005, Bonrorpaz, mp. uM. Jlennna, 28), al_ashwal2008@mail.ru

B crarhe paccMOTpeH MoAXO K peaan3aluy aBTOMaTH3UPOBAHHON CHCTEMBI YIPABIEHUS] KaYeCTBOM MOOHMIIBHBIX
xopriopatuBHEIX cucteM (MKC). Pa3paboranHas cucteMa KpUTEpHEB KadecTBa I03BOJIMIIA BEIICINTE IPYTILY U3 3 KpUTe-
pHUEB, COOTBETCTBYIOLIYIO YPOBHIO YIIPABICHNUS CIIy:KObI 0€30MaCHOCTH, U 12 1oKasaresei, KOTOpbIe MO3BOJIAIOT OLIEHUTh
9TU KpUTepHuu KadecTa. Co3qaHHAst METOMKA CO3AaHMS M YIIPABICHHS MOOMIEHBIMI KOPIOPATHBHEIMU CETSIMU OCHO-
BaHA Ha MpPEUIOKSHHOW aBTOpaMy KOHLSTIIIMH Mapajlle/IbHOH MHOTOKOHTYPHOH Oe30macHOCTH. B pamMkax KOHLENIMU
BBIZIENICHO 4 BUA (DYHKIMH yIIpaBIeHHs: yIIpaBIeHHE yCTPOHCTBOM, YIIPABICHIE IPUIOKEHUSMH, YIPABICHAEC KOHTEH-
TOM, yIpaBJIeHHE JOCTYIoM. [ pean3alin METOIUKHI CO3/laHus U ynpasneHus kadectBom MKC Obutn paspabora-
HBI: MOJY/Ib YIIPABJIEHHUsT MOOMIBHBIM JIOCTYIIOM K KOPIIOPATUBHBIM pecypcaM U MOYJIb YIPaBICHHS MepCOHATEHBIM
KOHTEHTOM. B X0z1¢ OIBITHOTO BHEAPEHHs ObLIN MOy4YeHbI JaHHBIE, OATBEP)KAAOIINE JOCTOBEPHOCTD Pa3pabOTaHHbIX
TEOPETHIECKHX ITOI0XKeHNH. JKemaembre TeHieHmy nokasareneil kpureprues kadectBa MKC ObITH TOCTHTHYTEL

ANALYSIS OF INDICATORS OF QUALITY MOBILE CORPORATE NETWORKS

Al - Ashval ML.S., Kravets A.G.

Volgograd State Technical University, Volgograd, Russia (400005, Volgograd, Lenin av, 28), al ashwal2008@mail.ru

The article describes the approach to the implementation of the mobile enterprise systems (MES) quality management
automated system. The quality criteria developed system made it possible to identify a group of 3 criteria, proper management of
security service level, and 12 indicators to assess these quality criteria. The technique of creating and managing mobile enterprise
networks based on the concept proposed by the authors of parallel multi-loop security. The concept of allocated 4 types of
management functions: device management, application management, content management, access control. To implement the
technique of creating and managing the quality of the MES were developed: the control module of mobile access to corporate
resources and personal content management module. In the experimental implementation, data were obtained confirming the
accuracy of the developed theoretical propositions. Desired trend indicators of quality criteria MES were achieved.

PABPABOTKA BECIIPOBOJJHOM CUCTEMbI JUCTAHIIMOHHOI'O MOHUTOPUHIA
COCTOAHUA MTAHIMEHTOB HA OCHOBE ZIGBEE U LABVIEW

Aub-JIxamapu J1.X., Besyrios JI.A., lllepuyk I1.C., Enrndapsn U.A.

OI'BOY BIIO «/loHCKOI rocynapCcTBEeHHBIH TEXHUUECKUH yHUBEpCUTET», PocToB-Ha-Jlony, Poccust
(344011, r.PocroB-na-Jlony, m. ['arapuna, 1), e-mail: jalal exe@mail.ru

3a TMOCJICAHEE NCCATUIETUE CHUCTEMbI JUCTAHIMOHHOIO MOHUTOPUHTA 3a COCTOSAHUEM 3J0POBLA y MNAIIMEHTOB
MOJIyYHJIN 3HAYUTEIIbHOC BHUMAaHUE. BospaCTalomee YUCJIO CTApCIOLIETro HACCIIEHNA U BbICOKass CTOMMOCTb MEAULIUH-
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CKO# TIOMOIIIN UTPAOT OOJIBIIIYIO POJIb B HEOOXOMMOCTH B 00CCIICUCHUH IUCTAHITHOHHOTO MOHUTOPUHTA 33 COCTOSIHU-
eM marueHToB. B nanHoii cratbe pazpaborana GecripoBOAHAS CHCTEMA UCTAHIIMOHHOTO MOHUTOPUHTA 32 COCTOSTHIEM
3I0POBBS y TIAIIMCHTOB Ha OCHOBe ZigBee u mporpammer LabView. CructeMa MOXET MpeI0CTaBUTh HHMDOPMALIUIO O
COCTOSIHHH 3[I0POBbSI MAIIMEHTA B PEIKUME PeanbHOro BpemeHu. [Ipeiaraemast CCTEMa MOXKET [TOChLTATh TPEBOKHBIC
COOOIIEHHSI O KPUTHYSCKOM COCTOSTHHU OOJIbHOTO K CIICIHATIMCTY WIH K Bpauy. CHCTeMa MOYKET PacChUiaTh OTYETHI K
CHCTEME MOHUTOPHHTA MAIHEHTOB. JTH OTYETHl MOTYT OBITh UCIIOIb30BAHbI JICUAIIMM BPAdOM, IYTOOBI 1aTh HEOOXOH-
MBIC PEKOMEH/IAIMH U3 JIF000 TOUKH MHUpPa B JIF000E BpeMsL.

DEVELOPMENT OF A WIRELESS SYSTEM FOR REMOTE MONITORING
OF PATIENTS BASED ON ZIGBEE AND LABVIEW

Al-Dkhamari D.K., Bezuglov D.A., Shevchuk P.S., Engibaryan I.A.

Don State Technical University, Rostov-on-Don, Russia (344011, Rostov-on-Don, Gagarin Square, 1),
e-mail: jalal exe@mail.ru

Over the last decade, remote monitoring of health status of patients has received considerable attention. An
increasing number of the aging population and the high cost of medical care play a major role in the need for secure
remote monitoring of patients. This article developed a wireless system for remote monitoring of health status of
patients based on ZigBee and the LabView program. The system can provide information about the health status of
the patient in real-time. The proposed system can send alarm messages about the critical condition of the patient to a
specialist or doctor. The system can send the report to the monitoring system in patients. These reports can be used by
the attending physician to provide the necessary advice from anywhere at any time.

METOINYECKHM MOJAXO0/ K UCCJIEJTOBAHUIO TIPOYHOCTH
CMEP3HIINXCs BCKPBIIIHBIX 'OPHBIX ITOPO HA CABUT'

Anbkosa E.JI., ITanumes C.B.

HuctutyT ropHoro gena Cesepa uMm. H.B. Uepckoro CO PAH, fIkyrck, Poccus
(677980, r. SAxytck, I'CII mp. Jlenuna, 43), e-mail: NeleAlc12@rambler.ru

B cTarbe u3i10)keH METOANYECKHH MOIX0/ K J1a00paTOPHBIM UCCIIEA0BAHHSIM IIPOYHOCTH CMEP3IINXCS BCKPBIII-
HBIX TOPHBIX TTOPOJI, OTIMIAIOIINICS TEM, UYTO HCTIBITAHNS TOPOA Ha CJIBHT IIPOM3BO/STCS Ha HCKYCCTBEHHO CO3/JaHHBIX
o0pasiuax, CTpyKTYpHO COMOCTaBUMBIX C B3OPBAaHHBIM MAaCCHUBOM IIPH UX Pa3IMYHON BIQKHOCTH, TEMIIEpaType, II0T-
HOCTH YIIaKOBKH, BDEMEHU CMEP3aHHs ¥ TPAHyTOMETPHIECKOM cocTaBe. [IIst HCIIBITaHMS TAaKUX 00pa3IloB JOCTaTOYHO
KpynHoro pasmepa B Mucturyte ropHoro aena Cesepa CO PAH ckoHcTpyuposaH creHn. KoHCTpyKIys CABUTOBOTO
mpubopa obecreynBaeT TOPU3OHTANBFHOE CIBUTAIONIEe YCHINE Ha oOpasen 10 56 Tc. PazpaboranHas MeToauKa st
MPOBECHUS UCIIBITAHUN Ha CIBUT MO3BOJISIET OLEHUTh IPOYHOCTH CMEP3IIMUXCS BCKPBILIHBIX IOPOJ pPa3IMYHOIO rpa-
HYJIOMETPUYECKOTO COCTaBa, OT BIAKHOCTHU, TEMIICPATypPhl, BPEMEHH CMEP3aHUsI U IUIOTHOCTH YMAaKOBKU, YTO MOXET
OBbITh UCIIOIB30BAHO IIPU OLIEHKE TPYIHOCTH MX IKCKABAIMHU B YCIOBHSIX BTOPHYHOTO cMep3aHusl. Takoil moaxox mpe-
CTaBIsIeT COOOH OINpEeNeNICHHBIH BKIIAJ B Pa3BUTHE TEOPHU HCCIIETOBAHUS (PU3MKO-MEXaHWIECKHX CBOWCTB TOPHBIX
HOpOJI.

SYSTEMATIC APPROACH TO THE STUDY OF STRENGTH OF FROZEN
OVERBURDEN ROCKS ON SHIFT

Alcova E.L., Panishev S.V.

Mining Institute of the North, Siberian Branch, Russian Academy of Sciences, Yakutsk, Russia (677980, Yakutsk,
GSP Lenin ave., 43), e-mail: NeleAlc12@rambler.ru

The article describes the methodological approach to laboratory tests of strength of frozen overburden rock
wherein the rock shear tests carried out on artificial samples are structurally comparable with exploded in their array
of different humidity, temperature, density, packing, freezing time and particle size distribution. To test these samples,
a sufficiently large size, the Institute of Mining of the North SB RAS designed stand. The design of the shear device
provides horizontal shear force on the sample up to 56 ton. The developed method for testing the shear strength allows
us to estimate of frozen overburden, various grain sizes, from the humidity, temperature and time of freezing and
packing density that can be used for estimating the difficulty of excavation in a secondary freezing. This approach
represents a contribution to the development of the theory of studying the physical and mechanical properties of rocks.

OIITUMMU3 AL TAPAMETPOB TPAH3UTHBIX TEPMHUHAJIOB
AabmeroBa 3.B.

OI'BOY BIIO «lOxHO-YpaibCKuii TOCYIapCTBEHHBIH YHHBEPCHTET (HAMOHAIBHBIH HCCIIEI0BATENbCKUIT
yHuBepeutet), YensOunck, Poccus (454080, . UensOunck, np. Jlenuna, 76), e-mail: ollarrus@gmail.com

Crarbs NoCBsilIeHa npobIeMe pa3sBUTHS TPAH3UTHOTO MOTEHIINANA TPAHCIIOPTHBIX CUCTEM CTPAHBI M €€ PETHOHOB
3a CYeT MHTEeTpallly TPAH3UTHBIX COOOIIEHNH B TepMuHaiax. Ha ocHOBe IPOBEIeHHBIX aBTOPOM HCCIIEAOBAaHUN paspa-
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©OTaHbI HOBBIE MOZICITH ¥ METOIbI ONTHMH3ALMH ITapaMETPOB TPAH3UTHBIX TEPMUHAIIOB: MOJIEIb ONPEIeTICHHS MECTOIIO-
JIOXKEHHMSI TPAH3UTHOTO TePMHUHAIIA, YIUTHIBAIOIIAs 00BbEMBI 1 3aTPaThl Ha paboTy TPYKEHHOTO U TIOPOXKHETO TPAHCIIOPTA;
METO/INKA ONPEIEJICHNS ONTUMAJIBHOTO KOJIMYECTBA [IEPEBO3UMBIX I'PYy30B OIHMM TPAHCIIOPTHBIM CPEACTBOM B MEXTEp-
MHHAJIBHOM COOOIIEHNH, 00SCTICINBAIOIIET0 MUHIMYM COBOKYITHBIX 3aTpaT Ha TPAHCIIOPTUPOBKY U XpaHEHHE TOBApOB
B 3a11ace; METOJMKA ONPEICJICHUS ONTUMAIBHOIO KOJIMYECTBA [IOIPY304HBIX U PAa3rPy304HBIX CPEICTB HA OJHOM IIOCTY
Yepe3 COOTHOIICHNE NHTEPBAJIOB JBIKCHHUSI TPAHCIIOPTHBIX CPEICTB M HOPMATHBHOTO BPEMEHH BBHINTOIHEHHS ITOTPY304-
HO-Pa3rpy304HbIX paboT, 00ECIeUrBAOIIEro MHHUMAIbHbIE COBOKYITHBIE 3aTPaThl Ha MPOCTON TPAHCIIOPTHBIX CPEICTB
TIOZT Pa3TPy3KOil M OTEPH B CBA3H C HEMPOM3BOAUTEIBHBIMHA IIPOCTOSMH ITOTPY30THO-PA3TPY30THOTO 000PYyIOBAHHS.

OPTIMIZATION OF THE PARAMETERS OF TRANSIT TERMINALS
Almetova Z.V.

South Ural State University (National Research University), Chelyabinsk, Russia
(454080, Chelyabinsk, avenue V.I. Lenin, 76), e-mail: ollarrus@gmail.com

The article deals with problems the development of transit potential transportation systems of the country and
its regions through the integration of transit communications in terminals. On the basis of the author’s research has
developed new models and methods of optimizing the parameters of transit terminals: model positioning transit
terminal, which takes into account the volume and cost of running loaded and empty transport; method of determining
the optimal quantity of goods carried in one vehicle between terminal providing a minimum total cost of transport and
storage goods in stock; method of determining the optimal number of loading and unloading facilities based on the ratio
of intervals movement of vehicles and standard time loading and unloading operations, providing the minimum total
cost of downtime in loading and unloading of vehicles and loss due to unproductive downtime of handling equipment.

O METOJAX OHEHUBAHUSA TAPAMETPOB CUT'HAJIA
Amonos /1.1O.

OI'BOY BIIO «Yysamickuii rocynapcTBeHHbli yauBepcuteT uM. ML.H. YabsHoBay, Yebokcapsl, Poccust
(428015, . Uebokcapbl, MOCKOBCKHI MPOCIICKT, 1.15), e-mail: aldmitry89@gmail.com

[NpuBeneHs! criocoOb! OIEHNBAHNS CIEKTPAIGHO TNIOTHOCTH MOIITHOCTH CHTHAJIOB, IPUMEHCHHE X JUTST OLICHHBAHY T1a-
pameTpoB peu. IToka3aHbl HEOCTATKH KIACCHUECKUX METOIOB CIEKTPaIbHOTO OLIEHUBAHHS — IIEPUOIOTPAMMHOTO U KOPPENo-
TPaMMHOTO, HX 3aBUCHMOCTb OT JUTHHBI aHAJIM3APYEMOTO CUTHaIa, S(h(EKTHI pacTeKaHMsI CIIEKTPa, CBOHCTBO 0OMEHA YaCTOTHOTO
paspelleHns Ha IIAIKOCTb OLICHKH, MPUMEHEHHE OKOH JUIsl CIIXKMBaHMUS CIIEKTPa, 0COOCHHOCTH OKOH, 3aBHCHMOCTb KayecTBa
OLICHUBAHNS OT IIPOLICHTA NEPEKPBITUIL OKOH. IIponeMoHCTpUpOBaHbI IPEUMyIIECTBA X HEIOCTATKH MAPaMETPUUECKUX METOJ0B
(meron Bepra, KOBapHaIMOHHBIH METO, MOIU(HIIMPOBAHHBIH KOBAPHALIMOHHBIN METON), UX 0COOSHHOCTH — A((EKThI IIPOCaIH-
BaHUSI, MACKUPOBKH CJIA00TO CHTHANIA CHJIBHBIM, MIX PEUMYIIIECTBA — BO3MOXKHOCTD BBIIEIITH Hy)KHBIE KOMIIOHEHTHI CHTHAJIA
Ha GoJtee KOPOTKHX OTpe3Kax, M0 CPaBHEHHIO C KIAaCCHYeCKUMH MeTonamu. OmMcaH TOIXOJ ONpENeNieHts CETMEHTOB CIIOB B
CIIUTHOU peun, TI03BOJISTFOIIHIA C BBICOKOH CTENEHBIO TOYHOCTH OIPEIEIIITH CIIOBA C BEICOKMM YPOBHEM IITyMa 1 (JOHOBBIX 3BYKOB.

ABOUT METHODS ESTIMATING THE PARAMETERS OF SIGNALS
Alyunov D.Y.

Chuvash State University n.a. LN. Ulianov, Cheboksary, Russia(428015, Cheboksary, Moscow Prospect,15),
e-mail: aldmitry89@gmail.com

There are ways of estimating the power spectral density of the signals, their use for the evaluation of speech
parameters. The drawbacks of classical methods of spectral estimation — periodogram and korrelogrammnogo, their
dependence on the length of the analyzed signal, the effects of the spreading of the spectrum, a property exchange
frequency resolution on the smoothness of assessment, the use of windows for smoothing the spectrum, especially
the windows, the dependence of the quality of estimation of the percentage of overlapping windows. The advantages
and disadvantages of parametric methods (Berg, covariance method, the modified covariance method), their features —
trickle-down effect, masking weak signal stronger, their advantages — the ability to allocate the necessary components
of the signal at shorter intervals, compared to the classical methods. The approach segment definitions of words in
continuous speech, which allows a high degree of accuracy to identify words with a high level of noise and background.

PA3BBUTUE CUCTEM MOHUTOPUHTA TACCUBHBIX ONITUYECKUX CETEN
C MOJEPHU3AIIMEN ITIOACETEUN PACITPEAEJIEHUA

Amomuna C.I.

OI'BOY BIIO «IloBomkckuii rocyapCTBeHHBIH YHUBEPCUTET TEIEKOMMYHHKAIMI 1 HHOOPMATHKI»,
Kasanckuii ¢punnan, Kasans, Pocenst (420061, . Kasanb, yi. bapu aneesa, 3a), e-mail: fotos al@mail.ru

B pabote paccMOTpeHBI TEXHOJIOTUH Pa3BUTHSI CHCTEM MOHMTOPHHI'A TACCUBHBIX ONTHYECKUX CETEeil C MOIepHH-
3anueit nojacerei pacupenenenus. Ipeanoxena MacouHas KiacTepu3alnus ONTHUECKUX MOJCETEN pacnpeieseHus co

HAYYHOE OBO3PEHME Nel



48 TECHNICAL SCIENCES

CTOPOHBI ONTHYECKUX CETEBBIX Y3JIOB C IIOCTPOCHUEM B HUX CHCTEMbl MOHUTOPUHIA TEMIIEpaTypHbIX yCI0BUMA. B ka-
YeCTBE MACOK HCHOJNIB3YIOTCSI BOJIOKOHHBIC PeIIeTKH bparra ¢ (a3oBbIM CIBUTOM M TONBKO (ha30BOI JUCKPETH3AINCH,
KOTOPBIE MOTYT OBITh U3TOTOBJICHBI C TOMOIIBIO MPOCTHIX (PA30BBIX MACOK ¢ MHHHUMAJIBHBIMU TPEOOBAHHUSAMH, IPEIb-
SIBISIEMBIMU K TTapaMeTpaM MOAYISIHNN KO3 QUIHEHTA IPETOMIICHNS U PABHOMEPHOCTHU XapaKTEPUCTHUK €T0 MPODIIISL.
B nensx koMmIeHcauy, BHOCUMBIX CTPYKTYpPHUPOBAaHHBIMHU pELIETKaMU OTEePh, BBEICH KOMIIEHCALIMOHHBII MEXaHU3M,
OCHOBAHHBIA HA JABYXYAaCTOTHOM TeTE€POAMHUPOBAHIN MPUHATHIX CHTHAIOB MOHHTOPHHTA HA ONTHYECKOM JIMHEHHOM
TepmuHaie. [lokazaHo, 4TO HCIOIB30BAHUE YKA3aHHBIX TEXHOIOTHH ITO3BOJIUT O0ECIICUUTh YPOBEHb CUTHAIOB CHCTE-
MBI MOHUTOPHHTA C SHEPTeTHYECKUM 3amacoM 110 35 nb, B coorBercTBru ¢ TpeboBanusmu FSAN u ITU-T.

DEVELOPMENT OF MONITORING SYSTEMS FOR PASSIVE OPTICAL NETWORKS
WITH UPGRADE OF DISTRIBUTION SUBNETS

Alyushina S.G.

Povolzhskiy State University of Telecommunication and Informatics, Kazan branch, Kazan, Russia
(420061, Kazan, Bari Galeev street, 3a),
e-mail: fotos_al@mail.ru

The paper discusses the development of monitoring technologies of passive optical networks with
modernization of its distribution subnets. Mask clustering of optical distribution subnets from the side of
optical network units is proposed with the construction of a system for monitoring their temperature con-
ditions. Fiber Bragg gratings with a phase shift, and only the pKase sampling, are used as the masks and can
be manufactured %y simple phase masks with minimum requirements for the modulation parameters and
uniformity of the refractive index profile characteristics. In order to compensate insertion loss of structured
gratings a compensation mechanism based on a two-frequency heterodyning of the received monitoring
signals is introduced on the side of optical line terminal. It has been shown that the use of these techniques
allow to get signal level of monitoring system with the energy reserve to 35 dB in accordance with the FSAN
and ITU-T recommendations.

CIIOCOBbl YMEHBIIIEHUSI KOMMY TAIIMOHHBIX ITEPEHAIPSIKEHUI
B MHOT'OAEKAJIHBIX HHAYKTHUBHbBIX JEJUTEJIAX HAIIPAKEHUA

Anapees C.A., Kum B.JL.

Hanmonanbhslit nccnenoBarenbekuii ToMCKHi NONUTEXHUYECKUI yHUBEpCUTET, ToMck, Poccns
(634050, Tomck, nip. JIennna, 30),
e-mail: kimvalll@rambler.ru

Jlnst penienyst psia NPUKIJIaTHBIX 3a1a49 HE0OXOIMMO YMEHBIIATh HApsDKeHHE EPEMEHHOT0 TOKa B 3BYKOBOM U
YIBTPa3ByKOBOM JIHaNa30Hax 4acToT. Hanbomee mpuemMiaeMbIMi METPOIOTHIECKIMH XapaKTePHCTHKAMH B 3TOM JHa-
[Ia30HE 4acTOT 00JIa/lal0T UHIYKTUBHbIE JEJIUTENIN HANpsHKeHUA. B cOBpeMeHHbBIX MHYKTHBHBIX JEIUTENIX HalpshKe-
HUSI BO3HUKAIOT KOMMYTAIlHOHHBIC TIEPEHANPSDKEHUSI B COTHH M THICSIYH BOJIBT, OKA3bIBAIOIIE BIMSHNE HA HATPY3Ky,
B CBS3U C 3TUM OBLIM CO3/1aHbl METO/bl YMEHBILCHUS NEPEHANPsDKeHUs. B cTaThbe onucaHbl M CpaBHEHBI J1Ba METOIA
PpelIeHus 3ToH MpoOIeMbI: OIWH OCHOBAH Ha COXPAHEHUH MAaTHATHOTO MOTOKA B JIEKaaX MHOTOKACKaIHOTO HHTyKTHB-
HOTO JICTIUTENISI HANPSHKEHHST BO BPEMsI IEPEKITIOYESHHsI OTBOJIOB JISTIUTEIBHBIX OOMOTOK KOHTAKTaMH 3JIEKTPOMAarHuT-
HBIX pelie, APyTOi — Ha NCHOI30BaHUH HIEKTPOHHBIX KOMMYTaTOPOB, paOOTAIOMNX MapaIeNnbHO ¢ OCHOBHBIMHU KOM-
MYTallMOHHBIMU 3JIeMEHTaMU. B pesynbrare nccienoBanus ObUIO BBISBICHO, YTO BTOPOE TEXHUUECKOE PEIICHHE UMEeT
Tydiree OBICTPOAEHCTBHE M HAaJEKHOCTh, TOATOMY OHO BEChbMa IEPCIIEKTHBHO NPH MOCTPOCHUH MIMPOKOMOIOCHBIX
MPOrpaMMHPYEMbIX UHAYKTUBHBIX JEIUTENIel HaPsUKEeHUs. ¢ MUKPOIIPOLIECCOPHBIM YIIPABIEHUEM, II€ CPABHUTEIBHO
TIPOCTO MOKHO 00ECTICUNTH yIIpaBIeHUE paOOTOH MEKTPOMAaTHUTHBIX Pelle X aHaJOTOBBIX HHTETPATBHBIX KOMMYTATO-
POB, HE BHOCSILUX JONOJHUTE/IbHBIC YACTOTHBIE UCKAXKECHUSL.

METHODS FOR REDUCING SWITCHING SURGES IN MULTI-DECADE INDUCTIVE
VOLTAGE DIVIDERS

Andreev S.A., Kim V.L.

National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Avenue, 30),
e-mail: kimvalll@rambler.ru

The voltage of the alternating current in the sonic and ultrasonic frequency ranges is used solve a number of
problems. Inductive voltage dividers have the most appropriate metrological characteristics in this frequency range.
Switching surges of hundreds or thousands volts occur in the modern inductive voltage dividers, affecting the load. In
this turn methods for reducing the overvoltage are used. This article describes and compares two methods for solving
the problem. The first one is based on the preservation of the magnetic flux in the decades of a multistage inductive
voltage divider during switching of winding taps by contacts of electromagnetic relays. Another method is based
on the usage of electronic switches working in parallel with the main switching elements. The study shows that the
second solution has better performance and reliability, therefore it is quite promising in the construction of broadband
programmable inductive voltage dividers with microprocessor control, because control of electromagnetic relays and
analog integrated switches that do not introduce additional frequency distortion are easily provided there.
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HEWPOCETEBOM AHAJIN3 TE®EKTOB MUKPOCTPYKTYPBI
IOBEPXHOCTHU METAJIJIOB U CIIJTABOB

Anapeesa O.B., Imutpues /1.B.

OI'BOY BIIO «Hwmkeroponckuii rocynapcTBeHHBIN TexHIYecknit yHuBepeuteT UM. P.E. Anekceeay,
Hwxuuit Hosropon, Pocenst (603950, Huwxnuit Horopon, I'CIT-41, yi. MunuHa, 1. 24), e-mail:andreevaov@gmail.com

PaccMoTpenbl HpoOIeMbl, 3aTPyIHAIOIIHE IIMPOKOE UCIIONB30BAHNE METOOB IPOrHO3MPOBAHNUSI OCTATOHHOIO Pecypea
JeTanei MallvH U KOHCTPYKIUH Ha OCHOBE KOJIMUECTBEHHO! OLIEHKU CTENEHH TIOBPEKACHHOCTH MUKPOCTPYKTYPhI TOBEPXHO-
cru. IpeoskeH aaropuT™ HEHPOCETEBOIO METOIA MPOrHO3HPOBAHNUSL OCTATOYHOTO PECYPCa METaJIOB M CILIABOB, UCIIONb3Y-
IOIM aBTOMATHU3UPOBAHHYIO 00pabOTKy H300paKeHNI MUKPOCTPYKTYpPbI TIOBEPXHOCTH. B 0CHOBE IpejutaraemMoro anropurma
JISKHT UCTIONIB30BAHNE OCOOBIX TOYEK, BBIIEISIEMBIX HA IIOBPEKICHHON B POLIECCE IUKIIISCKOI0 Harpy»KeHHsI MUKPOCTPYK-
Type. [Ipemtaraemplii METO IPU3BAH YBETNUNTH CKOPOCTH PAOOTHI TTO OMPEIENEHHIO MTOBPEKICHHOCTH MUKPOCTPYKTYPBI IO-
BEPXHOCTU METAILIOB U CIUIABOB, @ TAKKE CHU3UTH CTOMMOCTh TaKHX padoT. Takke BO3MOXKHO HCIIONIB30BAHNE MOy IEHHOTO
aNroOpUTMa B COBOKYIHOCTH C PabOTOH JKCTepTa C IENbI0 TOBBIMICHHS KaueCcTBa aHAIH3a. MIcronp30BaHne JaHHOTO METoNa
Hapsiy C NPUMEHCHHEM HEeHPOCETEBBIX TEXHOJIOTHII IO3BOMISIET aBTOMATH3UPOBATh NMPOLEAYPY (POPMHUPOBAHIS OLIEHOK pe-
CYPCHBIX XapaKTEPUCTUK METAILIOB M CILIABOB IPH JOCTATOYHON TOUHOCTH H OOBEKTHBHOCTH.

THE NEURAL NETWORK ANALYSIS OF THE METALS AND ALLOYS SURFACE
MICROSTRUCTURE DEFECTS

Andreeva O.V., Dmitriev D.V.

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

The problems that hinder the widespread use of methods of the residual life prediction for the machine details and
constructions, based on a quantitative assessment the degree of damage the surface microstructure of metals and alloys, were
considered. The algorithm of neural method for the metals and alloys residual life prediction, using automated image processing of
microstructure surface, was proposed. This algorithm is based on the singular points that were allocated from the injured surface
of the microstructure. This algorithm can improve the accuracy and objectivity of the resource characteristics of metals and alloys.
Also it is possible to use the resulting algorithm in conjunction with the work of experts in order to improve the quality of analysis.

BJIMAHUE ®OPMbI U PACIHIOJIOKEHUMS TYCTOT U IIOP HA KOO®®UITMEHT
TEILTIOITPOBOJHOCTH CTEHOBBIX OT'PAYKJIAIOIIINX KOHCTPYKIIAM 3JAHUIN

Anuxanona T.B., Paxumo6aesn I11.M., Kagraesa M.B.

I'BOY BIIO benroponckuii rocyaapcTBEeHHbIH TexHOMormdecknid yausepceutet uM. B.I. lllyxosa, benropon,
Poccus (308012, . benropog, yi. Koctrokosa, 46) e-mail: kaftacva61@yandex.ru

IMokazana HEOOXOIMMOCTB MOBBILICHHUST SHEProa(PEeKTHBHOCTH U3IEIHIT UTS M3TOTOBICHHUS HAPYKHBIX OIPaKIAFOIIHX
KOHCTPYKIIMI 32 CYeT M3MEHEHHsI PACIIONIOKEHH ST ITyCTOT U COBEPILICHCTBOBAHMSI CTPYKTYpbL. Pacderamu ycTaHOBIEHA 3aBU-
CUMOCTb KO3((DHIIMEHTa TEIUIONPOBOIHOCTH OT MyCTOTHOCTH MATePHATIOB C YYETOM HAIpPABIICHHS TEILIOBOro motoka. Ot-
MeyaeTcs BIHSHUE TEIUIOBOTO MOTPAHNIHOTO CJI0S1 Ha KOA((HULIMEHT TeIUIOMPOBOIHOCTH MyCTOTHBIX M MOPHCTHIX CTEHOBBIX
MarepuanoB. [Ipu pacuere kod(HIMeHTa TEIIONPOBOAHOCTH TyCTOTHBIX M MIOPUCTBIX CTCHOBBIX MATEpPUAIOB, B YCIIOBHSX
SKCIUTyaTaly pu Temneparypax ot -200C 10 +400C Gonpluee BHIMaHNE HEOOXOIMMO YIETATh IEPEHOCY Terlia TeIIOBBIM
TMIOrPAaHUYHBIM CJI0EM, YeM KOHBEKTHUBHO# cOCTaBIsitoleil. [Toka3aHo, YTo TyCTOTHBIC MaTepHasIbl Oy/TyT 00J1a1aTh JIyHIIHM Te-
TUIOM30JUPYIONIM (P PEKTOM MPHU PACTIONOKEHNH ITyCTOT MEPIICHANKYIISIPHO TEIUIOBOMY TTOTOKY. Tak y Marepraros ¢ ITyCcToT-
HOCTBIO 0T 30 110 60% 3 deKTHBHBI KOADPHUIMEHT TEILIONPOBOIHOCTH OyIeT 3HAYUTEIHHO HIDKE IPH PACTIONIOKEHUH ITyCTOT
TMePICHINKYIIIPHO HAMPABJICHHIO TEIIOBOTO MOTOKA. PacronokeHne MyCcToT ¢ YU4eTOM HPEeICTABICHHBIX PACUeTOB TO3BOIHT
CYILIECTBEHHO MOBBICHTB CONPOTHBIICHHE TEILIONEPE/Iade MyCTOTHBIX CTCHOBBIX OIPaKIAFOLIMX KOHCTPYKIIHIL.

THE INFLUENCE OF THE SHAPE AND ARRANGEMENT OF VOIDS AND PORES
ON THE THERMAL CONDUCTIVITY OF WALL ENCLOSING STRUCTURES OF BUILDINGS

Anikanova T.V., Rakhimbaev S.M., Kaftaeva M.V.

Belgorod State Technological University named after V. Shukhov, Belgorod, Russia
(308012, Belgorod, Kostyukova street, 46 ) e-mail: kaftaeva61@yandex.ru

The necessity of energy efficiency products for the manufacture of external fencing structures by changing the location
of voids and improvement of the structure. Calculations of the dependence of the conductivity from the voidness of materials
with respect to the direction of heat flow. Noted the impact of the thermal boundary layer on the thermal conductivity and
porous hollow wall materials. When calculating the thermal conductivity coefficient of hollow porous wall materials, in
operation at temperatures from -20 C to +40 degrees more attention should be paid to heat transfer, thermal boundary layer
than convective constituent. It is shown that void materials will have the best heat-insulating effect at the location of voids
perpendicular to the heat flow. So we materials with voidness from 30 to 60% effective thermal conductivity coefficient is
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significantly lower than when the arrangement of voids perpendicular to the direction of heat flow. The location of voids are
based on calculations will significantly improve heat resistance of hollow core wall enclosing structures.

BEPOSITHOCTHO-CTATUCTUYECKAS OIIEHKA ABAPUMHBIX BBIKJIIOYEHUI
B I'OPOACKHUX JIEKTPUYECKHUX CETAX

Annkyes C.B.2, Xopoabckuii B.S1.!, ®exoceesa T.C.!, llapunos U.K.!

1 ®I'bOY BIIO «CraBpomnonabckuil rocyiapcTBEHHBII arpapHblil yHuBepcuTeT», CraBponons. Poccus
(355017, CraBpomnob, nep. 3ootexnudeckuii, 12), e-mail: inf@stgau.ru
2 Ouman GI'BOY BIIO «MocKkoBckuii rocyiapCcTBeHHBIH YHUBEPCHTET IPHOOPOCTPOCHHS H HH()OPMATHKID)
B I. CraBpomnoe. Poccust (355044, CraBpomnonb, np. Kynakosa, 18), e-mail: ser-anikuev@yandex.ru

Crarhst IOCBSIIEHA PEIICHHIO MPOOIEMBI aBTOMATH3ALMHN POLIEYPhI BEPOSITHOCTHO-CTATUCTHIECKOH OLICHKH aBa-
PUHHBIX BBIKJIFOUECHHUH B TOPOACKUX MIEKTPHUECKUX CETAX. B pesysbrare npoBeieHHOTO aHau3a npeuioxkeHa hopma odpa-
OOTKH UCXOMHBIX TAHHBIX, C [IENBIO MX JAJIbHEHIIIel aBToMaTH3aIMi. B pakTike paboThl TOPOICKHX MEKTPUIECKHX ceTeit
BEPOSTHOCTHO-CTAaTHCTHYECKAst OLIEHKA aBapHIHBIX BBIKIIOUEHHH 0OBIYHO MPOM3BOAUTCS BPyUHYI0. B cTathe paccMoTpena
TIOCIIE/IOBATENIEHOCTD JEHCTBUI JUIsl aBTOMATH3UPOBAHHONH 0Opa0OTKH CTATHCTUYECKHX TAaHHBIX M MPHBEACHBI HEOOXOMH-
MbI€ aJITOPUTMBI IS BBINOJIHEHHUs pacueToB. Pa3paboTaH alnropuT™ aBTOMATU3ALMH MPOLIETyphl 00paOOTKH MCXOHOH CTa-
THCTHYECKOIT nHpopMarmy. [IpuBeieHb! pe3ybTaThl MAIIMHHOM 00pa0O0TKH CTaTHCTHYECKUX MaTePHAJIOB 110 aBapUHHBIM
OTKJTIOUEHHUSIM B JKee3HOBOJICKIX TOPOJICKHX AEKTPUUECKHX CeTsX. Pa3paboTaHo alropuTMHUYECcKOe 1 IPorpaMMHOe 00e-
CIICUYCHNE, TI03BOJIIONIEE ABTOMATH3UPOBATh Iporiecc 00pabOTKH CTATUCTHYECKUX JAHHBIX 00 OTKIIFOUESHHSIX B JJIEKTpUUe-
CKHX CETAX; MOTy4eHbl KOHKPETHbIE JaHHbIE MO HAEXKHOCTH JKee3HOBOACKNX IMEKTPUYECKHX CETEH.

PROBABILITY AND STATISTICAL EVALUATION OF EMERGENCY SHUTDOWNS OF THE
URBAN ELECTRIC NETWORKS

Anikuev S.V.2, Khorolsky V.Y.!, Fedoseeva T.S.!, Sharipov L.K.!

1 Stavropol State Agrarian University, Stavropol, Russia (355017, Stavropol, Zootechnicheskiy Ln, 12), e-mail: infl@stgau.ru
2 Branch «Moscow state university of instrument engineering and computer science» in the city of Stavropol
(355044 Stavropol, pr. Kulakova, 18), e-mail: ser-anikuev(@yandex.ru

Article is devoted to a solution of the problem of automation of procedure of a probabilistic and statistical assessment
of emergency switching off in city electric networks. As a result of the carried-out analysis the form of processing of
basic data, for the purpose of their further automation is offered. In practice of work of city electric networks the
probabilistic and statistical assessment of emergency switching off is usually made manually. In article the sequence
of actions for the automated processing of statistical data is considered and necessary algorithms for performance
of calculations are given. The algorithm of automation of procedure of processing of initial statistical information is
developed. Results of machining of statistical materials on emergency shutdowns are given in Zheleznovodsk city
electric networks. It is developed algorithmic and the software allowing to automate processing of statistical data on
shutdowns in electric networks; concrete data on reliability of Zheleznovodsk electric networks are obtained.

HNCCIEJOBAHHUE BIUAHUA KOMIIVIEKCA MOJU®UKATOPOB
HA KUHETHUKY TBEPIEHUSA BETOHOB

Anucumon C.H., Kononosa O.B., Jlemxkanos A.10., CmupnoB A.O.

®OI'BOY BIIO «lIoBoMmKCKHI rocy1apcTBEHHBIH TEXHOJIOTMUECKH yHUBEpcuTeT, ommkap-Qua, Poccus
(424000, Vommkap-Oma, . JlennHa, 3), e-mail:ov-kononova@mail.ru,ansernik3@gmail.com

HccenenoBano BIHsSHIE KOMIUIEKCHOTO MOAN(HKATOPA Ha MIPOYHOCTH OETOHA. YCTaHOBIIEHO, YTO BBEICHUE TIIA-
crudukaropa GleniumACE 430 cuimkaer BogonorpedHocTh 6eToHa Ha 17-30% mpu yCIoBUM COXpaHEHHs! PaBHOIO/-
BkHOCTH. [Ipumenenne cynepractudukaropa GleniumACE 430 6e3 yckoputens X-CEED 100 cHikaeT mpodHOCTh
6etona Ha 5 % B cpaBHeHHH C 00pasiom 0e3 Moaudukaropa, oqHako Ha 3 U 28 cyTKM HaOMIOIACTCS MPUPOCT MPOY-
HoctH Ha 18% u 22% cootBercTBenHO. Habmromaercst yBeudIeHHe IPOYHOCTH B TPHU pa3a 00pasIoB ¢ COAepKaHUEM
Glenium ACE 430 u yckopurens tBepaeHusX-CEED 100 B cpaBHeHun cobpa3nom 0e3 MOAH(UKATOPOB HA TEPBbIE
CYTKH, B JIBa pa3a Ha 3- U CyTKH, 1,5 pa3a Ha 28- e cyTku. LlenecoobpasHo cHIKeHHE pacxona nementa ot 400 kr/m3
10 345 kr/mM3,T.K. 3TO HE IPUBOAUT K PE3KOMY CHIIKEHHIO TIPOYHOCTH OETOHA C KOMIIIIEKCHBIM MOAN(UKATOPOM.

INFLUENCE’S RESEARCH OF CONCRETE’S HARDENING KINETICS
WITH COMPLEX MODIFIER

Anisimov S.N., Kononova O.V., Leshkanov A.Y., Smirnov A.O.

Volga State University of Technology, Yoshkar-Ola, Russia (424000, Yoshkar-Ola, Lenin square,3)
e-mail: ov-kononova@mail.ru , ansernik3@gmail.com

Influence of the complex modifier on concrete durability is investigated. It is established that introduction of
Glenium ACE 430 softener reduces concrete’s water requirement by 17-30% keeping identical mobility. Use of
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Glenium ACE 430 supersoftener with out CEED 100 X-accelerator reduces concrete durability by 5% in comparison
with an exemplar without modifier, however on 3 and the 28th days durability increase for 18% and 22% respectively
is observed. The increase in durability three times exemplars with the maintenance of Glenium ACE 430 and an
accelerating agent of X-CEED 100 in comparison with an exemplar without modifiers for the first days, twice on
3-and days, 1,5 times on 28-¢ days is observed. Decrease in a consumption of cement from 400 kg/m3 to 345 kg/m3 is
expedient since it does not lead to strength reduction concrete’s durability with the complex modifier.

MAJIAS TUAPOSHEPTETUKA - DOPEKTUBHOE CPEJCTBO NOBBIIIIEHUSA
SHEPTETUYECKOHU 1 SKOJOT'MYECKOU
BE3OITACHOCTU PETMOHOB POCCHUH

AnkymnHoB A.A.!, Koporkos B.B.!, CapaeBa I 1.

1 ®I'BOY BIIO «MockoBcKHii TOCYyIapCTBEHHBIN TEXHUYECKUH yHUBepcuTeT nMeHn H.D. baymana
(Kamyxckuit punman)y», . Kamyra, Poccust (248000, r. Kanyra, yn. baxenosa, 1. 2),
e-mail: k2kf@yandex.ru
2 000 «Kanyxckuit 00macTHO# BojokaHam», . Kanyra, Poccust
(248002, r. Kanyra, yn. CanreixoBa-1llenpuna, 1. 80),
e-mail: g.saraeva@kalugaoblvodokanal.ru.

B npencrapieHHOl cTaThe 1aeTCsi 000CHOBAHME HEOOXOIMMOCTH CKOPEHINETO Pa3BUTHS HeTPAIHUIIOHHOM YHEp-
retukd. Jlns Poccun 3HaunTeNbHBIE MEPCIIEKTUBBI UMEET THIPOIHEPreTHKA, B TOM YHCIE C OECTIOTUHHBIMH 3JIEK-
TPOCTAHUUAMU Majaod MOIIHOCTH. IIpuBOAUTCA IPOEKT HCHOIb30BaHUS pPACIONaracMoil NOTCHLUAIbHOU dHEpruu
BOI0COpOCA OYUCTHBIX COOPYKEHHUH B KaueCTBE abTEPHATUBHOIO UCTOUHMKA AT BHIPAOOTKU MEKTPOIHEPTUH. DTO
MIO3BOJIUT CHU3HUTH CE0ECTOMMOCTH PabOT MO OYMCTKE CTOYHOM rOpojICKOH BoAbL. [IpencraBieHa KOHCTPYKIUS MaJIon
MHOTOCTYTIEHYaTO} IUAPOTYpOUHBI, KOTOPYIO MOJKHO YCTaHABINBATh B HEMOCPEICTBEHHOM OIM30CTH OT MOTpeOuTeNs,
obecreunBaomIyo 6oJiee MOIHOE HCIOIB30BaHNEe KHHETHIECKOI SHEpriy (CKOPOCTHOTO HAIopa) PyciIOBOTO MOTOKA,
yBenuueHHbIH KII/ 11 MOBBIIEHHYIO Ha/IE)KHOCTh 110 CPABHEHUIO C UMEIOIUMucA ananoramu. [IpuBoaurcs nosram-
HBII IIaH peanu3alnuy npoekra. [lepednciaorca NpuuuHbl MEAJICHHOIO Pa3sBUTUSA HETPAAULUOHHON YHEPIeTUKU U
MyTH PELIEHHs 3TOH MPOOIEMBI.

SMALL HYDROPOWER IS AN EFFECTIVE MEANS OF IMPROVING ENERGY
AND ENVIRONMENTAL SECURITY
OF RUSSIA’S REGIONS

Ankudinov A.A.!, Korotkov V.V.!, Saraeva G.I.?

1 VPO «Bauman Moscow State Technical University (Kaluga Branch)», Kaluga, Russia
(248000, Kaluga, st. Bazhenov, 2), e-mail: k2kf(@yandex.ru
2 Ltd. «Kaluga Regional Water Treatment», Kaluga, Russia (248002, Kaluga, st. Saltykov-Shchedrin, 80),
e-mail: g.saraeva@kalugaoblvodokanal.ru.

In the present paper we give a rationale the need for the development of alternative energy. For Russia has
significant prospects hydropower, including small power stations without dams. We present a project to use the available
potential energy of the spillway plants as an alternative source for electricity generation. This will reduce the cost of
works under the urban waste water. Shows the design of a small multi-stage hydro turbine, which can be installed
in close proximity to the user, providing a more complete utilization of the kinetic energy channel flow, increased
efficiency and improved reliability compared to existing analogues. We present a phased plan for the project. Lists the
reasons for the slow development of alternative energy and the ways to solve this problem.

CPABHUTEJIbHbIN AHAJIU3 METO/IOB IIVIAHUPOBAHU S
CYBIIOAPAAHBIX PABOT

AnToHoBa A.C., AkcenoB K.A.

OI'AOY BIIO “VYpanbckuit @enepanbueiii YauBepcutet uM. nepsoro [Ipesunenra Poccuu b.H. Enpriyna”,
ExarepunOypr, Poccus (620002, ExarepunOypr, yia. Mupa, 19),
e-mail: antonovaannas@gmail.com

B crartee paccMOTpeHBI CIEAYIONIHE METOAbI IIAHWPOBAHMS PabOT: CETEBBIE METOABI (METOI KPHUTHUECKOTO
mytH, metozsl PERT u GERT); merton koonepamuun areHToB ceTu norpedHocTeii-Bo3mokHocteil Kinelimenosoit E.M.
u CrxobGenesa [1.0.; MeTon MHTErpannyd UMUTAIMOHHOTO MOJAENHUPOBAHUS M T€HETHUECKUX aaroputMmoB Kypeitumka
B.B. 1 MeTon MyJbTHareHTHOW I'€HETHYECKOH ONTHMU3ALMK, pa3pabOTaHHbIM aBTOpAaMM CTAaTbH HA OCHOBE METOna
Kypeitunka B.B. B pe3ynbsrare mpoBeJeHHOTO CPaBHUTEIBFHOTO aHAJIM3a CAeNIaH BBIBOA O IPEUMYILECTBE METOIA MYJlb-
THAreHTHOH IreHeTHYECKOI ONTHMH3AIMY C TOYKU 3PSHUSI PEILCHU 3a/1a4H ITIAHNPOBAHMS CyOIOApsIHBIX paboT. Me-
TOJl MyJIBTHAT€HTHON F'€HETHYECKOH ONTUMU3ALUH MT03BOJISAET YUUTHIBATH HEBO30OHOBISIEMBIE PECYPCHI U PA3IHMUHbIC
CTpaTeruu PacIpeeIeHHs] PeCypcoB ¢ MOMOIIbI0O MMHUTAIIMOHHOTO MYJIBETHAreHTHOTO MOJISIMPOBAHUS, MPOBOJUTH
ONITHMH3AIHIO CyOTIOAPSITHBIX PECYPCOB ITyTEM aHAIM3a adbTEPHATHBHBIX KaJEHAAPHBIX INIAHOB PAabOT C MOMOIIBIO
TEHETHYECKHUX JIITOPUTMOB U MMHTAIMOHHOTO MOJCIMPOBAHUS, IePEIUIaHUPOBATh PaOOTHI C MOMOIIBIO YHCICHHBIX
METOOB CHATHS HEOMPEIEICHHOCT! U MIMUTAIIMOHHOTO MOJCTNPOBAHMSI.
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COMPARATIVE ANALYSIS OF THE SUBCONTRACTING SCHEDULING METHODS

Antonova A.S., Aksyonov K.A.

Ural Federal University n.a. the first president of Russia B.N. Yeltsin, Ekaterinburg, Russia
(620002, Ekaterinburg, Mira street, 19), e-mail: antonovaannas@gmail.com

The article presents a comparative analysis of the following scheduling methods: methods of the network scheduling
(critical path method, PERT and GERT methods), method of cooperation of the demands-opportunities network agents
developed by Kleymenova E.M. and Skobelev P.O., method of the simulation and genetic algorithms integration developed
by Kureichik V.V., and multiagent genetic optimization method developed by article authors on the basis of the Kureichik
V.V. method. As a result of the analysis the advantage of the multiagent genetic optimisation method was revealed in terms of
subcontracting scheduling. The multiagent genetic optimisation method takes into account the non-renewable resources and
allows to implement different resource allocation strategies using simulation and multiagent modeling, allows to optimize
subcontract resources via analysis of alternative work schedules using genetic algorithms and simulation, reschedules the
works using numerical methods of uncertainty removing and simulation.

BEPXHSISI OLIEHKA VIEJBbHBIX CHJI XOJ0AHOM OFbEMHOM ITAMIIOBKA
HU3KUX IIOKOBOK B 3AKPBITBIX IITAMITAX

Antonwok ®.U., Jloryrenkosa E.B.

Kamyxckuit pumman @I'BOY BITO «MockoBckuii rocyiapcTBeHHBIN TeXHIYeCKHi yHuBepcuTeT uM. H.D. baymanay,
Poccus (248600, Kanyra, yn. baxeHosa, 2), e-mail: iwtbhn@mail.ru

M3noxxeHsr PE3YABLTATHI UCCICAOBAHNSA CHUJIIOBBIX MApaMETPOB OCaAKHM OTHOCUTEILHO HU3KHUX ITOKOBOK B 3aKpbI-
ThIX IITaMIIax. l'[onyl{em,l 3aBUCUMOCTHU JIs1 ONPEACIICHUSA YACJIIbHBIX CUJI OT Pa3sME€pPOB HHU3BKUX IMOKOBOK, yCJ'lOBI/lI\/'I
KOHTAKTHOTI'O TPECHUS U CTCIICHU 3all0JITHEHH YIJIOB 3aKPBITOIO IITaMIa. BerHI/Ie OLICHKHU YACJIbHBIX CHUJI OIIPEACICHBI
C IMOMOIIbIO KHHEMATHYCCKHU BO3MOXKHOI'O ITOJIA CKOpOCTeP'I 1 COOTBETCTBYIOT SKCIICPUMEHTAIILHO Ha6J'l}OJIaCMblM 30-
HaM WHTEHCUBHOMU IIJIACTHYECKOM Iqu;)OpMaHI/II/I. MaxkcumanbHass OTHOCHTENIbHAS BBICOTA HU3KHX TIOKOBOK, C YY4€TOM
yCJ'lOBI/H\/'I KOHTAKTHOTI'O TPEHUSA U BEJIMYUHBI pa/INyCOB B yITIaX ITOKOBOK, OIPEICIICHA MVIHHMHS&LU/ICP’I BerHeﬁ OIICH-
KN YACJIbHBIX CHIL. HOJ’Iy‘IeHBI JA0CTAaTOYHO IIPOCTHIC U KOMIIAKTHBIEC PACYETHBIC 3aBUCMMOCTH, CTPYKTYypa KOTOPBIX
OTpaXaeT BIIMAHUE OCHOBHBIX TEXHOJIOTMYCCKUX IMAapaMETPOB Ha BEIIMYUHY YACJIbHBIX CHUJI. MGTOJI BerHel\/'I OIICHKHU
HCIOJIb30BAJICA C IPUMEHCHUEM €IMHUYIHBIX Iqu;)OpMI/IpyCMI)IX 00JacTeil ¥ O3BOJINI BBISIBUTH KOJIMYECTBCHHYIO Xa-
PaKTEPUCTUKY OTHOCHUTEIHLHOM BBICOTHI HU3KUX ITOKOBOK, U3IrOTaBJIMBAEMBIX B 3aKPBITHIX HITaMIIaX.

UPPER BOUNDS SPECIFIC FORCES COLD FORMING LOW FORGINGS IN CLOSED DIES
Antonyuk F.I., Logutenkova E.V.

Moscow State Technical University n.a. Bauman, Kaluga Branch, Russia (248600, Kaluga, street Bazhzenova, 2),
e-mail: iwtbhn@mail.ru

The results of investigation of power parameters of relatively low rainfall in closed-die forgings. The dependencies
to determine the specific forces on the size of the low forgings, contact friction conditions and the degree of filling of the
corners of the closed die. Upper bounds specific forces determined by the velocity field is kinematically possible and meet
the experimentally observed zones of intense plastic deformation. Maximum height low forgings, subject to the conditions of
contact friction and the radius in the corners of forgings, determined by minimization of the upper bound of the specific forces.
Obtain rather simple and compact design dependence, the structure of which reflects the influence of the main technological
parameters on the specific forces. The method of assessment used by the top using a single deformable regions and revealed
a quantitative characterization of the relative height of the low forgings produced in closed dies.

BJIMSIHUE CEPHUCTO-APOMATHYECKOI'O KOHIIEHTPATA HA ®JIOTAIIUIO
30JIOTOCOAEPXKAIIEI'O ITUPUTA

Anuugepona C.A., Mapkocsin C.M., CysopoBa O.H.

DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE YUpexkIeHne HayKu VIHCTUTYT XMMHU M XUMHUYECKON TeXHOJIOT NI
Cubupckoro otaenenus Poccuiickoi akanemun Hayk, I. Kpacnospek, Poccus (660036, KpacHosipek,
AxaneMroponok, 50, crpoenne 24), E-mail: smarkosyan@rambler.ru

[puBeneHs! pe3ynbTaTsl UCCICIOBAHNI BIMSHUS CEpHUCTO-apoMarideckoro koneHTpara (CAK) u ero coderanwmii ¢
OyTtroBbM KeanTorenarom kaiust (BKK) Ha addekTiBHOCTS drioTarmu 30710ToCoepIKaIero MUPHUTa Pa3IIHON KPYITHOCTH.
JIns proTanMoHHBIX OMBITOB MCHOIB30BAIMCH MUHEPAIBHBIE (Ppakumn KpynHocThio -0,25+0,1, -0,1+40,074, -0,074+0,044 u
-0,044-+0,02 MM ¢ MaccoBoit gonert iupura 91,7-92.3 % u coneprkanueM 3o510ta ot 38,1 10 54,5 r/t. VcenenoBanus mpoBo-
JIATACH B ammapare i MUKpOQIOTalH B MPUCYTCTBHM NieHooOpasoBarerst (T-80) B GmaronpusaTHOM U1 (oTalmy mupuTa
u 3onora pH- cpensr (4,85-5,0). Yeranosneno, uro CAK obnanaer coOuparebHON CIOCOOHOCTBIO TI0 OTHOLICHHIO K 00-
pasiam NUpHTa Pa3TNyHON KPYIHOCTH M MOXKET CAMOCTOSITENBHO YCIIEITHO (MIOTHPOBaTh (hpakuuy KpynHOCThO -0,25+0,1
-0,1+0,074 MM ¢ He3HauMTENBHON MOTepel u3BieueHus 1o cpaBueHnro ¢ bKK. IMokaszano, uto npu duiotauy nupuTa Kpyr-
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HocThio 110 0,044 MM Bo3moskHO ucnionb3oBath CAK (j10 50 %) B kommosuimn ¢ BKK 6e3 notepu uzpiedenwst. [Ipu duorarmm
ToHKOH (ppakimwy rputa (-0,044-+0,02 mm) rcrrons3oBanme Kommosuimi BKK/CAK ¢ cooTHomeHneM pacxoioB peareHToB OT
1,0/0,1 mo 1,0/0,75 mr/r naét npupoct usBneucHus 9,8 %.

THE INFLUENCE OF SULPHUROUS AROMATIC CONCENTRATE ON FLOTATION
OF GOLD-BEARING PYRITE

Antsiferova S.A., Markosyan S.M., Suvorova O. N.

Institute of Chemistry and Chemical Technology SB RAS, Krasnoyarsk, Russia,
(660036, Krasnoyarsk, Akademgorodok 50/24), E-mail: smarkosyan@rambler.ru

The aim of the research was to investigate the influence of sulphurous aromatic concentrate (SAC) and its combinations
with potassium butyl xanthat (PBX) on the efficiency of flotation of gold-bearing pyrite of varying size. Mineral fractions of
size -0.25+0.1, -0.140.074, -0.074+0.044, and -0.044+0.02 mm with a mass fraction of pyrite 91,7-92,3% and gold content
of 38.1 to 54.5 g/t were used for flotation experiments. The experiments were conducted in an apparatus for microflotation
in the presence of a frother (T-80) in a pH-environment favorable for the flotation of pyrite and gold (4,85-5,0). It was found
out that the SAC has had collecting capacity with respect to pyrite samples of various sizes and it could independently
successfully flotate fractions of size -0.25+0.1 and -0.1+0.074 mm with a slight loss of recovery as compared with PBX. It
was also shown that for the flotation of pyrite of size up to 0,044 mm, it is possible to use the SAC (50 %) in combination with
PBX without loss of recovery. For the flotation of a fine fraction of pyrite (-0.044 0.02 mm), usage of a combination PBX/
SAC with ratio of reagents usage from 1.0/0.1 to 1.0/0.75 mg/g gives a recovery gain of 9,8 %.

MPOEKTUPOBAHUE U PABPABOTKA BA3bI IAHHBIX KOMITBIOTEPHO
CUCTEMBI YITPABJIEHUS CKJIOHOBOU 3PO3UEHN

Ananacona 3.B.

OI'BOY BIIO «Kabapanno-bankapckuii rocynapcTBeHHbIN yHUBepceuTeT M. X.M. BepoexoBay,
Hamnpuuk, Poccust (360004, Hanpunk, yn. Yepasimesckoro, 173), e-mail: a.3alina@mail.ru

HeoOxommble ycroBust 1yist HH(OPMALMOHHOTO 00eCTIeUeHNsI IPUPOI0OXPAHHON AEITEIIEHOCTH B 00JIACTH YIIPABICHHS
CKJIOHOBOH 3pO3HEi MOXKET CO3IIaTh CHCTEMa KOMITBIOTEPHBIX MOZIENEH, 00ECTIeYMBAOIIAst OLICHKY M IPOTHO3 SKOJIOTHYECKOM
CUTyalLluH 3eMENIbHBIX PECYpcoB perroHa. KomrbloTepHas cucTeMa ynpaBlieHHs! CKIOHOBOH 3pO3MEH IpecTaBiiseT coOoi
TIPOTPAMMHBIH KOMIUIEKC, OOBEANHSIONINIH B cebe pasInuHble MOAEIN OLIEHKH U IIPOTHO3UPOBAHHS 3PO3HOHHO-AKKyMYIISITHB-
HBIX IIPOLIECCOB TOPHBIX M NPEITOPHBIX JIAHIIA(TOB, KOTOPBIE CTPOSTCS HA y4eTe OCHOBHBIX (DAKTOPOB M YCIIOBUIA 3PO3HIL
Jns obecnievennst MHGOPMAIMOHHOW TOAICP)KKH KOMITBIOTEPHOM CHCTEMBI YIIPaBIICHHS CKIOHOBOHM 9pO3Hei HeoOXoamMa
0a3a TaHHBIX, TIPOLIECC MPOESKTUPOBAHUS U Pa3pabOTKH KOTOPOI! onHcaH B crarbe. Ha MMHaMUKy pa3BHTHS CKIIOHOBOH 3po-
3UM OKa3bIBaeT BIMSHHE PAZ (HAKTOPOB, B KAYECTBE OCHOBHBIX B HAIIEH KOMITBIOTEPHON CHCTEME OMPEIENEHbI CIIEAYIOIINe
(akTopsbl: penbed, paCTHTEIEHOCTB | 1ouBa. Vcxost 13 910ro, ObUTH BEIOpaHbI COOTBETCTBYIOIINE NPEAMETHBIE 00IACTH JUIs
pa3pabotku 6a3bl naHHBIX. 7151 06ecnieueHns 3 HeKTHBHOCTH JOCTYTA K JAHHBIM OBLITO PUHATO PELLICHNE He 00bEIMHATD BCe
OOBEKTHI B O[IHY 0a3y JaHHBIX, a IOCTPOUTH TPH 0a3bl, KOTOPBIE O CBOSH CyTH HPEICTABIISIIOT OO0 pasIIHbIC IPEAMETHBIS
obmnacTu u, ABISAACH O0Tee BRICOKOYPOBHEBBIMH CYIITHOCTSMH, COEPIKAT B ce0E MO HECKOIBKO OOBEKTOB.

DESIGN AND DEVELOPMENT OF A DATABASE COMPUTER CONTROL SYSTEMS
OF A SLOPE EROSION

Apanasova Z.V.

Kabardino-Balkarian State University, Nalchik, Russia (360004, Nalchik, Chernyshevsky street, 173),
e-mail: a.3alina@mail.ru

Monitoring of processes of a soil erosion allows to hold correctly protective measures on protection of soils. The computer system
which will carry out an assessment and the forecast of an ecological situation of land resources by means of mathematical models, can
help with it. The database is necessary for providing computer system with information. Process of design and development of this
database is described in article. Various factors have impact on the speed of erosive processes of soils. We allocated three of them: relief,
vegetation and soil. Proceeding from it, the corresponding subject domains for development of a database were chosen. It was decided
not to unite all objects in one database, and to construct three bases to provide efficiency of access to data.

BbIBOP OBOPY/IOBAHU A, CXEMbBI QJIEKTPUYECKOI'O TOPMOXEHHUA
N MATEMATUYECKOE OIIMCAHME INEPEXOJHBIX ITPOINECCOB MOIIIHBIX
CHUHXPOHHBIX HACOCHBIX AI'PET'ATOB ITPU ABAPUMHOM OTKJIFOYEHHUU UX OT CETH

Apacaanosa U.B., Yecnokos W.II., OBunHHuKOB B.B.

OI'BOY BIIO «Bstckuii rocynapcTBeHHblH yHUBepcuteT», Kupos, Poccust
(610000, Kupos, I'CII yn. MockoBckas, 36), e-mail: vzf araslanova@vyatsu.ru

HpeﬂCTaBHCHa MpUHOUIIHAJIbHAs CXEeMa JJICKTPHUYICCKOI0 TOPMOKEHNS MOIIHOI'O CUHXPOHHOI'0 HACOCHOI'O arpe-
rara C ICjabl0 CHHXKCHUA yFOHHOﬁ YaCTOThI BpalllCHUs IIPU aBaprIHOM OTKJIFOUYCHHH IBHUIaTCIIsA OT CETH. HpeL[J'IO)KeHBI
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MCTOAHUKHU pacqéTa rnapamMeTpoB 3HCpFOéMKOFO pe3nCTOpa 1 BLI60pa ONTUMAaJIbHOW BEJTUYHHBI €TI0 COIIPOTUBJICHUS I
DJICKTPHUYICCKOI'O TOPMOKECHUSA P YTOHE arperara u pa60Te B I'€HEPATOPHOM PEIKHUME, a TAKIKE prOHIéHHa}I Mmarema-
THYCCKasd MOJACIIb I'MAPOMEXaHUYECCKUX MEPEXOAHBIX MPOLECCOB B IMMPOTOYHOM TPAKTE HACOCHOIO arperara Ipu €ro
BBIOCTE B Cl1y4ac MOTEpU NUTAHUA CUHXPOHHBIM JABUTATCIIEM. HpezmaraeMa;[ CXeMa DJICKTPUICCKOIO TOPMOKECHUSA U
NpEeACTaBJICHHBIE COITIACHO 3TOH cXeMe METOIbI paC'—léTOB TIO3BOJIAIOT BBIIIOJIHUTD UCCIIEAOBAHUSA IEPEXOIHBIX ITPOLEC-
COB CUHXPOHHBIX HACOCHBIX arpe€ratoB U OLUCHUTL BEJIMYNHBI YTOHHBIX YaCTOT BpalllCHUA B HIHpOKOﬁ Bapuanuuy mnapa-
METPOB CTaTOpHOﬁ e ABUrareiid, B TOM YUCJIE U [MapaMEeTpPoOB 3Hep1"0éMKOFO pe3ucropa, mapaMeTpoB €ro CUCTEMbI
B036y)KH6HI/I$I " IMapaMeTpoOB THAPABINYICCKOIO TPAKTa KOHKPETHOTO HACOCHOTO arperara. I[JI}I IMIPOCKTHBIX U 3KCILTya-
TUPYIOLIUX opraHmauMﬁ CUCTEM 3HCKTPOCH36>KCHI/I$[, HUMEIOUUX MOUIHBIC Y3JIbl CHJIOBBIX (L[BI/IFaTeJ'lLHLIX) Harpysok.

EQUIPMENT SELECTION, ELECTRIC BRAKING SCHEME AND MATHEMATICAL
DESCRIPTION OF TRANSIENT PROCESS OF POWERFUL SYNCHRONOUS
PUMPING UNIT UNDER EMERGENCY CUT OFF FROM POWER GRID

Araslanova L.V., Chesnokov L.P., Ovchinnikov V.V.
Vyatka State University, Kirov, Russia (610000, Kirov, GSP Moskovskaya str., 36), e-mail: vzf araslanova@vyatsu.ru

A schematic diagram of the electric braking synchronous pumping unit is presented in order to reduce the sudden
decline in revolution during emergency disconnection of the engine from the grid. The methods for calculating the
parameters of the energy-intensive resistor and selection of the optimal value of its resistance of electrical braking during
overspeed mode of the unit’s operation, its work in recuperating mode, as well as a simplified mathematical model of
hydro-mechanical transients in the flow path of the pump unit at its overspeed in the synchronous motor’s power shutdown
are included. The proposed electric braking scheme and the submitted calculation methods make it possible to perform
a study of transient processes of synchronous pumping units and to assess the value of overspeed within a wide range of
parameters inside the stator-motor circuit, including the parameters of the energy-intensive resistor, its drive system and a
particular hydraulic tract pump unit. For designing and servicing companies operating high-power systems.

OCOBEHHOCTHU NPOEKTUPOBAHMS U SKCILIVATAIIMUA TIHEBMATHYECKHUX
COOPYKEHHNU JIECHOU OTPACJIN

Ap3ymaHoB A.A.

OI'bOY BIIO «BopoHnexckas rocyjapcTBeHHas JieCOTeXHUUecKas akageMus» Boponex, Poccus
(394613, . Boponex, yn. Tumupsizesa, 8), e-mail: kafedra prom_transporta@list.ru

B Hacrosiiee Bpemsi B CBSI3U C IPUMEHCHUEM Pa3In4HON HOBOH TEXHUKH, TEXHOJIOTHH PAabOT, OpraHU3aluy TPyaa
1 METOZIOB PA3INYHBIX BUIOB JIECO3aTOTOBOK MOSIBUIIOCH OONBIIOE KOJTUYECTBO PA3HOOOPA3HBIX MACTEPCKHUX YIAaCTKOB
U MOOWJIBHBIX TOpOAKOB. [J1aBHOM 3amaueil mpu oOyCTPOWCTBE 9TO CO3aHHE HEOOXOAMMBIX MPEANOCHUIOK IS pa3-
BEpPTHIBaHUS U d(PPEKTHBHOTO (PYHKIMOHHPOBAHHS OCHOBHOTO IMPOU3BOJICTBA M COKpAICHUE JEHEKHBIX CPEACTB U
BPEMEHH Ha TPAaHCHOPTHPOBKY M COOPKY HYXKHBIX 37aHMH M coOpyxeHHH. PaccMOT-peHbl OCHOBHBIE KOHCTPYKTHB-
HBIE 0COOCHHOCTH ITHEBMaTHUECKUX KOHCTPYKIHH, @ IMEHHO: 000JI0UKa TeHTOBBIX M MHEBMAaTHUECKUX KOHCTPYKIIHH.
JlaHbl mpaBWIa IPOSKTUPOBAHUA U AajbHEHIIEH SKCITyaTaluy mHeBMooOonoyek. [TpakTiuuecku paccka3zaHo O TOM,
YTO B KAKUE MOMEHTHI BO3BEJCHUS U CTPOUTEIBCTBA COOPYKEHUS NIPEANPUHUMATD U 3a4eM

FEATURES DESIGN AND OPERATION OF PNEUMATIC STRUCTURES FOREST INDUSTRY
Arzumanov A.A.

VPO “Voronezh State Academy of Forestry” Voronezh, Russia (394613, Voronezh, ul. Timirjazeva, 8),
e-mail: kafedra_prom_transporta@list.ru

Currently in connection with the use of various new techniques, technology works, work organization and methods
of various kinds of harvesting a large number of different ma - sterskih mobile sites and towns. The main objective of
the regeneration is to create the necessary prerequisites for the deployment and the effective functioning of primary
production , and less money and time to build the necessary transportation and buildings. The main design features
of pneumatic structures , namely shell tent and pneumatic structures. Given design rules and further exploitation
pnevmoobolochek. Almost talked about that in what moments of erection and construction of the works take and why.

PASBPABOTKA OJEXK/Ibl C HOBLIINIEHHBIMHA BU3YAJIbHO-JIEKOPATUBHBIMUA
CBOUCTBAMU

Aprensin JI.C., [lerpocoBa U.A., AunpeeBa E.I.

OI'BOY BIIO «MockoBckHii ToCyIapcTBEHHBI YHUBEPCUTET AU3aifHa U TeXHoiIorum», Mocksa, Poccus
(11799, yn. CanoBaudeckas, 33), e-mail: 76802@mail.ru

CoBpeMeHHBIC TeHACHLIUH MOJIBI JUKTYIOT 00pa3 i GOpMy ONEKIBI, KOTOPBIE MONB30BAINCH OB CIIPOCOM Y CO-
BPEMEHHOTO0 1oTpedutes. [ yloBIeTBOPEHNS 3alIPOCOB MHUBH/YaIbHOIO OTPEOUTEIISI HEOOXOMMO pa3padaThl-
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BaTh KOHKYPCHTOCIIOCOOHBIC, HHTEPECHBIC U CIIOKHBIC 10 CTPYKTYPE, HOBBIC MOJICITH O/ICHK/IbI C HCIIOIb30BAHHEM HH-
HOBAIIMOHHBIX MaTepHaNOB. B HacTosIIee BpeMst U MOMYUCHHUs CUTHAJIBHBIX M BU3yallbHO-CKOPATUBHBIX (DYHKIHI
B KOHCTPYKTHBHBIX 3JICMEHTAX MOBCEAHEBHOM, CIICIIHATBHOMN, CLIEHMYECKOM OJICHK/TbI F KOJUICKIIMI BEICOKON MO/IbI LU~
POKO HCIIONIB3YIOTCSI CBETOOTPaXKAIOIIME MaTepuaiibl. [[puMepaMu CBETOOTPAKATEIBHBIX ICMEHTOB MOTYT CITYXKUT!
cIIen — OpaciIeThl, CBETOOTPAXKAIOIIHE ITOJIOCHI PA3IMYHON IINPHHEL; BCTABKH, KOTOPBIE PACHIOIATAIOTCS Ha OeKIE TN
akceccyapax [2]. IIIupoko MPUMEHSIOTCS TaKUe MaTepUalbl H IS TPOCKTUPOBAHUS CLICHUYECKOH OIEK/Ibl HIIH KOJI-
JIEKLHI BBICOKOH MOJIBL. VICIIOIB30BaHIe CBETOOTPAXKAIOLINX JIEMEHTOB B OJCK/IE eaeT nerexona 6oee 3aMeTHbIM
Ha JIOpOore ¥ 00ecreYnBaeT CHIKCHHIE TPAaBMaTU3Ma, OJJHAKO UX HCIOJIb30BaHUE BO3MOJKHO TOJIBKO ITPH HATIPABICHHOM
OTpakEHHOM cBeTe (ap unu (oHapeil B TéMHOE BpeMsi CyToK. CBETOOTpakalolne MaTephasl IUI0X0 paboTaloT B
JTHEBHOE BpeMsi, B CyMEpKax H IIPU TyMaHe, TaK KaK CBETOOTPAKAIOIIHE CBOMCTBA 3aBUCST OT KO3 PHUIMEHTa OTpaKe-
HHS MaTepHala 1 yriia raJeHus Jyda CBeTa.

DEVELOPMENT OF CLOTHES WITH ENHANCING THE VISUAL
AND DECORATIVE PROPERTIES

Artenyan L.S., Petrosova I.A., Andreeva E.G.

Moscow State University of Design and Technology, Moscow, Russia
(11799, Sadovnicheskaya, 33), e-mail: 76802@mail.ru

Current fashion trends dictate the image and form of clothing that used to demand from the modern consumer. To
meet the needs of individual consumers need to develop competitive, interesting and complex structure, new fashions
using innovative materials. At the moment for the signal and visually decorative functions in constructive elements
everyday, special, stage wear and haute couture collections are widely used reflective materials. Examples of the light
reflecting elements are: blind — bracelets, reflective stripes of varying widths; inserts that are placed on the clothes or
accessories. Widely used such materials and design stage wear or haute couture collections. Use reflective elements in
clothing makes pedestrians more visible on the road and provides a reduction in injuries, but their use is possible only
under direction of the reflected light beam or the lights in the dark. Reflective materials do not work during the day, at
dusk and fog, as reflective properties depend on the reflectance of the material and the angle of incidence of the light
beam.

AHAJIN3 POBOTU3ALNUU ITPOLUECCA T'NIPOPE3AHUS HE®TEITPOBOJOB
ApxunoB A.H., Ko63eB A.A., JlekapeBa A.B., Max¢y3 A.A., Ileryxos E.H.

OI'BOY BIIO «Bmaguvupckuii [ocynapcTBeHHbIH yHEBepcuTeT HMeHH Allekcanapa [puropreBuda
u Huxonas I'puropeeBuda CroneroBbix», Biaagumup, e-mail: kobzev42@mail.ru

C poctoM 00beMOB 100U HE(PTH PACIIMPSIETCS MUPOBasi CETh HE(YTEPOBOIOB M CBSI3aHHBIX C HUMHU He(pTeX-
panunnnl. B mpouecce sKCmTyaTany BO3HUKAET HEOOXOIUMOCTh OYHUCTKU pe3epByapoB He(TeXpaHHIHIN U HedTe-
IIPOBOJIOB, BPE3KH TPYO, MHCHEKIINH COCTOSIHUS. JlaHHBIe ONepaluy CONPSDKEHBI C BRIPE3aHUEM IOJIOCTeH OONBIINX
pa3MepoB u cIokHON (popMel. [oprodre OTIOKEHUS] HA BHYTPEHHUX MOBEPXHOCTAX HE(PTENPOBOIOB HE AOMYCKAIOT
MIPUMEHEHUs ULl UX PEe3KHM METOJOB, COIIPOBOXIAIOIINXCS TUIAMEHEM M UCKpoi. 3x1ech BechbMa d(Q(PEKTHBHO IpH-
MEHEHME Mpolecca THAPOpe3aHnss BOAHON cTpyeil ¢ abpasuBoM. Illupoxoe pacmpocTpaHeHne TMAPOpPE3aHUs] He-
($TenpoBosoB M He(TEXPaHWIUI] OrPAHHUYMBACTCS CIa00H CTENEHBIO ero aBTOMAaTH3anuy. boJblme BO3MOKHOCTH
OTKPBIBAET CO3JaHHE M NPHMEHEHHE ABTOMATHYECKUX KOMIIJIEKCOB HAa OCHOBE poboToTexHUKH. KoHmenmus moctpoe-
HUSI MOOMJIBHOTO POOOTOTEXHHYECKOTO KOMIUIEKCA THIPOPE3aHHs HOBEPXHOCTEH HEQTEIPOBOIOB M HE(TEXPAHMIINIL
MIpeyCMaTPUBAET aHAIN3, PACCMOTPEHHE U PELIEHHE CIeTyIOMUX OCHOBHBIX BOMPOCOB. 1. TpeboBanus 1 0coOeHHO-
CTH CHCTEMBI aBToMaruueckoro ympasienuss MTP. Cuctema aBTOMaTH4eckoro ynpasiieHUs] poO0Ta COCTOUT M3 JBYX
TIOCTIEI0BATENILHO COETMHEHHBIX CUCTEM — MOOMIIBHOTO U TPAaHCIIOPTHOTO podora. 2. Bun kuHeMaTwku u pa3Mepsl
IUIeY TEXHOJIOIHYecKoro pobora. Onpenensiomumu GakTopaMu 31ech SBISIFOTCS BHJ U PACIIOIOKEHHE 00BEKTOB, ¢
xotopbiMH B3anmozericTsyeT MTP, B mpocTpancTBe, a Takke pa3Mepsl MOBEPXHOCTEH pe3aHus. 3. AHAIN3 TEXHOJIO-
TMYECKUX TPACKTOPHH U TPeOOBaHNS, IPEABSBISIEMbIE K TEXHOJIOTHUECKOMY poOoTy. JJaHHBIE aCIIeKThI OTIPEAEIISIOTCS
BHJIOM BBIPE3a€MOTO MPOMUIIS, PACIIONOKEHUEM U ONPEAETIeHHOCThIO MOBEPXHOCTEH B MPOCTPAHCTBE, A TAKXKE Tpe-
0OBaHMSIMH CO CTOPOHBI HETIOCPEICTBEHHO IIpoliecca T'uipope3anust. 4. YIpaBlieHUE TPAaeKTOPHEH JBHKESHHS TOJIOBKH
THAPOpPE3a MO He TOTHOCTHIO ONPEIENICHHON MOBEPXHOCTH PE3AHUS B IPOCTPAHCTBE.

ANALYSIS OF PROCESS OF ROBOTIZATION OF HYDROCUTTING OF OIL PIPELINES
Arhipov A.N., Kobzev A.A., Lekareva A.V., Mahfuz A.A., Petuhov E.N.
Vladimir State University of a name of A.G. and N.G. Stoletovykh, Vladimir, e-mail: kobzev42@mail.ru

The world network of oil pipelines and the related oil storages extends with growth of volumes of oil production.
In use there is a need of cleaning of tanks of oil storages and oil pipelines, inserts of pipes, inspections of a state.
These operations are interfaced to cutting of cavities of the big sizes and a difficult form. Combustible deposits on
internal surfaces of oil pipelines don’t allow application for them are sharp the methods which are followed by a flame
and a spark. Here application of process of hydrocutting by a water stream with an abrasive is very effective. The
wide circulation of hydrocutting of oil pipelines and oil storages is limited to weak extent of its automation. Great
opportunities are opened by creation and application of automatic complexes on the basis of a robotics. The concept of
creation of a mobile robotic complex of hydrocutting of surfaces of oil pipelines and oil storages provides the analysis,
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consideration and the solution of the following main questions. 1. Requirements and features of system of automatic
control. The system of automatic control of the robot consists of two consistently connected systems — the mobile and
transport robot. 2. Type of kinematics and sizes of shoulders of the technological robot. The defining factors are here
the look and an arrangement of objects with which MTR, in space, and also the sizes of surfaces of cutting interacts.
3. The analysis of technological trajectories and requirements imposed to the technological robot. These aspects are
defined by a type of the cut-out profile, an arrangement and definiteness of surfaces in space, and also requirements
from directly process of hydrocutting. 4. Management of a trajectory of the movement of a head of a hydrocut on not
completely certain surface of cutting in space.

MOJEJIMPOBAHUE ABTOHOMHBIX DHEPTETUYECKHUX CUCTEM MODELLING
OF AUTONOMOUS POWER SYSTEMS

Apxunosa O.B., Kosanes B.3., Pemu3zos I1.H.

OI'bOY BIIO «lOropckuii rocynapcTBeHHbIH yHUBepcuTeT», Poccuiickas denepanust, XanTsl-MaHCHIICK,
arkh82@mail.ru

B pa60Te TMOKa3aHO, YTO COBPEMEHHOC PA3BUTHE aBTOHOMHBIX SHEPIr€TUYCCKUX CUCTEM 06ycn03neH0 psaaom 00-
CTOATCIILCTB: HCO6XO,HI/IMOCTLIO peHICHNA COLTNAJIbHO-3KOHOMUYECKNUX Hp06.II€M B TPYAHOOOCTYITHBIX paﬁOHax, IIOBBI-
IHCHHBIMU TpeGOBaHI/IﬂMI/I HOTpe6HTeJ’[ﬂ K HE3aBUCUMOCTHU OT LEHTPAJIM30BAHHOIO 3HepFOCH3.6)KeHI/Iﬂ u €ro HaJaCxK-
HOCTH, BOSMOKHOCTH HUJIA H€06XOIII/IMOCTI/I HCIIOJIb30BAHUA MECTHBIX IEPBUYHBIX HCTOYHUKOB ITPOU3BOACTBA SOHEPTUH.
Onpeuenel—m (baKTOpr (bOpMI/Ipy}OHlI/Ie TEHACHUUU pa3BUTUL MaJoi OHEPIE€TUKU B Poccun. Ha ocHOBaHuM TMpOBEACH-
HOT'O aHaJIn3a BBIABIIACTCA CIICKTP aKTyaJIbHBIX 3aJa4 MAaTEMaTU4Y€CKOTO MOJACIIUPOBAHUSA, MPUMEHUTEIIBHO K aBTOHOM-
HBIM J3JICKTPOSHEPICTUYCCKUM CUCTEMAaM. CTpOI/ITCﬂ Hp06HeMHO-OpHeHTHpOBaHHHﬁ YUCJICHHBIN MECTOM, 06naz[aromm‘?l
TOBBIIICHHON TOYHOCTHIO OLIEHKH r1o0anbLHOI TOTPECITHOCTH. HpI/IBOHI/ITCﬂ TIPpUMEP MPUMEHEHUSA ITOCTPOCHHOT'O YHUC-
JICHHOI'O ME€To/1a.

MODELLING OF AUTONOMOUS POWER SYSTEMS
Arkhipova O.V., Kovalev V.Z., Remizov P.N.
Yugra State University, Khanty-Mansiysk, Russian Federation, arkh82@mail.ru

The article states that modern development of autonomous power systems is caused by a number of circumstances:
need of the solution of social and economic problems for remote areas, increased requirements of the consumer to the
centralized power supply independence and its reliability, opportunity or need of use of local primary sources of energy
production. Factors forming tendencies of development of a small-energy in Russia are defined. On the basis of the
carried-out analysis the range of actual problems of mathematical simulation, in relation to autonomous electrical
power systems comes to light. The problem-oriented numerical method possessing the increased accuracy of a global
error assessment is developed. The example of application of the constructed numerical method is given.

IKCIHHEPUMEHTAJIBHOE UCCIIEJOBAHUE KATOJHOI'O MAAEHUS ITIOTEHIIUAJIA
B PA3PATHBIX ITPOMEXYTKAX AIIITAPATOB 3ALIUTBI

Acaamos U.M., Kyassnun B.M.

OI'BOY BIIO «Y puMckuii rocyapcTBEHHbBIH aBUALMOHHBIN TEXHUYECKHH YHHBEPCUTET
MuHuctepcTBa 00pasoBanus u Hayku PDy, Yda Poccus (450000, Va, ya. K. Mapkcea, 12), e-mail: a.irek@mail.ru

B crarbe paccMOTpeHbI pe3yibTaThl SKCIEPUMEHTAIbHBIX UCCIIC0BaHUM apaMeTpoB KATOMHOIO MajeHUs Io-
TEHIMAJA B SJIEKTPUYECKUX Paspsiax Ul Pa3IMYHbIX MaTepUaIoB KaToioB. IIpuBeaeHb! cTaTUCTHYECKHE (DYHKIMU
pacIpeeeHus KaToAHbIX napaMeTpoB. IlpeicTaBieHa MeToquKa IPOBEACHUS UCIBITAHUN KaTOAHBIX MAaTepHAIOB Ha
9PO3UOHHYIO CTOIKOCTh. [oKa3aHo, 4TO AJIst MCCIEOBAHMS KaTOAHBIX MIPOLIECCOB HEOOXOAUMO HCIOIb30BATh CTaTH-
cTU4ecKue MeToAbl aHanu3a. [IpuBeena cxema 3KCIIEPUMEHTAIBLHOM yCTaHOBKH, [103BOJIAIOLICH IIPOBOJUTE UCCIIENO0-
BaHMS S)PO3UOHHON CTOMKOCTH AJISI pa3IMYHBIX MaTepHaIoB KaToa0B. [IpuBeneHs! rpaduKku MIOTHOCTH pacTIpeaeneHus
YacTOTHI KOJIeOaHUI CIIeKTpa 1 rpauiK IKCIEPHUMEHTAIBLHON 3aBUCMOCTH YaCTOTHI KOJIEOaHHH OT TOKa, O KOTOPBIM
OTIpeNIeNsIeTCs] SPO3UOHHAST CTOMKOCTh MaTepHanoB KarofoB. Ha ocHOBE MeTOla MCHBITAHWH MaTepUanoB KaTOIOB
oIlpeJiesieHa ONTHMaJIbHAs 00JIaCTh TOKOB KOMMYTAIIUH ISl KOHKPETHBIX MaTepHaOB.

EXPERIMENTAL STUDY CATHODE POTENTIAL DROP IN THE DISCHARGE
GAP PROTECTION DEVICES

Aslyamov .M., Kulyapin V.M.
Ufa State Aviation Technical University, Ufa, Russia (450000, Ufa, street K. Marksa, 12), e-mail: a.irek@mail.ru

The article describes the results of experimental studies of the parameters of the cathode potential drop in electrical
discharges for different cathode materials. Contains the statistical parameters of the distribution function of the cathode.
The technique of testing cathode materials for erosion resistance. It is shown that for the study of cathode processes
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necessary to use statistical methods of analysis. Shows a diagram of the experimental setup allows the study of the
erosion resistance of different cathode materials. The graphs of the density distribution of the oscillation frequency of
the spectrum, and the schedule of the experimental dependence of the oscillation frequency of the current, which is
determined by the erosion resistance of cathode materials. On the basis of the test method cathode materials determined
the optimum area for switching currents of specific materials.

PABPABOTKA U BHEJIPEHUE AJITOPUTMA JIOKAJIM3AIIUA U30BPAKEHUI
MAPKHWPOBOK IMPOMBIINJIEHHBIX U3JEJIUHA HA OCHOBE JIBYMEPHOI'O
PEKYPPEHTHOI'O IIOUCKA YCPEJHEHHOI'O MAKCUMYMA

Actadnen A.B.

Mypomckuit nacTuTyT (Prmman) BraguMupcKkoro rocynapcTBEHHOIO YHUBEPCUTETa UIMEHN AJIeKCaHIpa
I'puropseBrnya u Hukonas ['puropreBrya CtoneToBsix, T. Mypowm, yi. Opiosckas, a. 23a,
e-mail: alexandr.astafiev@mail.ru

B crarbe nokaszana akTyaabHOCTb pa3pabOTKH aarOpUTMOB JIOKAIH3AHN MApKHPOBOK ITPOMBIIILICHHBIX H3/EIHI
JUISL CUCTEM KOHTPOJIS ABMKEHHS MPOAYKIMH. Peanu3ariys Takoro KOHTPOIIsS BO3MOXKHA C TOMOIIBIO BHEAPEHHS CHCTEM
ABTOMATHYECKOH MASHTU(UKAINK U pacro3HaBaHus. OCHOBHAsS CIIOKHOCTB Ipu ucnons3oBannu CAVIM 3akirodaer-
csl B 3aJa4e JIOKAIM3aluy MPOMBIIIIEHHONW MPOAYKIUH, KOTOPYIO YCIOKHSIOT HalIU4YHe HEPAaBHOMEPHOW OCBEILEH-
HOCTH M PE3KOCTH (3aCBEUMBAHHNE N300pa’KEHHsI HCKYCCTBEHHBIM M COJTHCYHBIM CBETOM, HEBEpHasl HACTPOHKa (oKy-
ca), IPUCYTCTBUE IIIyMOB U Pa3MbITHii, a Takke 00pa3oB MPOU3BOICTBEHHBIX COOpYKeHUH u arperatos. [IpuBeneHo
MaTeMaTHYeCcKOe OMHMCaHUE PEKypPPEHTHOTO ITOUCKA YCPEIHEHHOro MakcuMyMa. PaccmoTpena pa3paboTka anropurMa
JIOKaJIM3aluy N300pakeHMH MapKHUPOBOK MPOMBIIITIEHHBIX U3/€IHi HA OCHOBE JABYMEPHOTO PEKYPPEHTHOTO MOHMCKa
YCpeRHEHHOro MakcumyMma. [IpoBeieHbI SKCIIepUMEeHTaIbHBIE UCCIIEIOBAHUS Pa3padOTaHHOTO ANTOPHTMa B J1abopa-
TOPHBIX U TPOMBIIITIEHHBIX ycIoBUsX. [IpuBeneHbl pe3yabTaTsl BHEIPEHUS pa3paO0TaHHOTO alrOpUTMa B CHCTEMY
aBTOMAaTHYECKOH nueHTudukanny MapkupoBku Ha OAO «BrIKcyHCKHI MeTa/LuTyprirdeckuii 3aBo/» AJIst KOHTPOIIS JIBH-
JKEHUS MIPOLYKIMU Ha MHHOBAIIMOHHOM, JIUTEHHO-1IpoKaTHOM koMmIuiekce « CTAH-5000.

DEVELOPMENT AND IMPLEMENTATION OF THE LOCALIZATION ALGORITHM
OF MARK IMAGES OF INDUSTRIAL PRODUCTS ON THE BASIS
OF TWO-DIMENSIONAL RECURRENT SEARCH
OF AVERAGE MAXIMUM

Astafiev A.V.
Murom institute (branch) of Vladimir state university, Murom, Orlovskya str., 23a, e-mail: alexandr.astafiev@mail.ru

The article shows the relevance of the development of algorithms for localization markings industrial
products for control systems for the movement of products. The implementation of such a control is possible
through the introduction of automatic identification and recognition. The main difficulty in the use of MAY is the
task of localization of industrial products, which complicate the presence of uneven illumination and sharpness
(overexposing images of artificial and natural light, the wrong focus setting), the presence of noise and blur, as
well as images of industrial buildings and units. The mathematical description of recurrent finding the average of
the maximum. Considered the development of a localization algorithm image markings of industrial products on
the basis of two-dimensional recurrent finding the average of the maximum. Experimental studies of the developed
algorithm in laboratory and industrial conditions. The results of implementation of the developed algorithm in a
system for automatic identification markings on JSC “Vyksa steel works” to control the movement of products to
innovative, casting and rolling complex MILL-5000".

METOAUKA OIITUMAJIBHOI'O BBIBOPA OBOPYIOBAHUA JIsSI CUCTEM
TAPAHTUPOBAHHOI'O QJIEKTPOCHABKEHUS

Atpomenko B.A., KadankoB F0.A., Jlo6a U.C., [Ipsiuenko P.A.

OI'BOY BIIO «Kybanckuii rocyapcTBEeHHBIH TEXHOJIOTHIECKUH yHIBepcuTeT», KpacHomap, Poccust
(350072, r.KpacHonap, yn. MockoBckasi, 2A)
email: emessage@rambler.ru

B nacrosimee BpeMs, 3a/1a4a CO3JaHNS METOAUKHI TOCTPOSHHS CHCTEM IapaHTHPOBAHHOTO 3IEKTPOCHAOKECHUS
(CI'D), ¢ mocienyoIuM ONTUMAIBHBIM BBIOOPOM JJIsi Hee 00OPYIOBaHUs, SABJSICTCS aKTyalnbHOU. Jls pemieHus
3a/1aud ONTHMAJBHOTO BEIOOpa obopynoBanus it CI'D, chopMyarpoBaHHOW B BUAC 3a4a4d OWHAPHOTO LEIOYHC-
JICHHOTO NPOTrPaMMHUPOBAHHUS, IPEJIaraeTcs aITOPUTM PELICHHUs], KOTOPbIH pa30uBaeT HCXOAHYIO 3aady Ha Moj3a-
nmaun. IlepBas 3agaga pemraercs ¢ ucnonb3oBanuem CYB/l. Pemenue BTopoii 3a1a4n CBOIUTCS K MPHUMEHEHHUIO J10-
HOJIHUTEIBHOTO NPOrpaMMHOr0 o0ecreueH s, KOTOpOe IO3BOJISIeT peodpa3oBaTh HHPOPMAIMIO K 3a/1a4K CHHTE3A,
pemats 3a1ady OMHAPHOTO IETOYNCICHHOTO MPOrPaMMHUPOBAHUS, (POPMUPOBAHIE BBIXOAHBIX JAHHBIX U OTYETOB.
BpIXo/HbIE JTaHHBIE MOJKHO CO37aBaTh IIPH ITOMOIIM CPEACTB sI3bIKa porpamMmupoBanus Matlab, B pesyibrare oT-
YeThl MO>KHO KOMITHJIMPOBATh B UCIIOTHAEMBIH (haill 1 B TanbHEHIIEM HCIOIb30BaTh IS CO3AAHUS O0sIee CIOKHBIX
MOJYJIBHBIX cHcTeM. JlaHHasi MEeTO/IMKa [TO3BOJISICT UCIIOIB30BaTh Pa3IMYHbIC AUHAMUYHBIC I0OKAa3aTeNN U JIOTIOIHHU-
TEeJIbHBIC KPUTEPUH.
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AMETHOD FOR OPTIMAL SELECTION OF EQUIPMENT FOR SYSTEMS
OF GUARANTEED ELECTRIC SUPPLY

Atroshenko V.A., Kabankov U.A., Loba LS., Dyachenko R.A.

Kuban State Technological University, Krasnodar, Russia, (350072, Krasnodar, street Moscow, 2A)
email: emessage@rambler.ru

Currently, the task of creating a method for constructing systems of guaranteed electric supply (EGM), with
subsequent optimal choice of equipment is important. For solving the problem of optimal selection of equipment for
EGM, formulated as a problem of binary integer programming, we offer a solution algorithm, which splits the original
problem into subproblems. The first problem is solved with the use of DBMS. The second problem is to use additional
software that allows you to convert the information to the synthesis problem, solve the problem of binary integer
programming, generation of output data and reports. The output can be created by means of the programming language
Matlab, the reports can be compiled into an executable file and later be used to create more complex modular systems.
This technique allows the use of different dynamic indicators and additional criteria.

K BOITPOCY ®OPMUPOBAHNS JAHHBIX CUCTEM YIIPABJIEHUSI YMHOT'O TOMA
Atpomenko B.A., KomeBasi C.E., CepuxoBa M.B.

BI'BOY BIIO «Ky6aHckuii rocyapcTBeHHBIH TEXHOJIIOTHUECKUI YHUBEpCHTET», KpacHoaap, Poccust
(350072, Kpacnogap, yin. MockoBckas, 2), e-mail: adm@kgtu.kuban.ru

[pennokeHsl pelieHust 3a1aql pa3paboTKU, 000CHOBAHHS M PEAIU3aLUH MOIYJIBHOTO MPUHIUIA TOCTPOCHHS
BEICOKOTEXHOJIOTHYHON aBTOMATH3UPOBAHHON JICIEHTPAIN30BaHHON BHYTPH MOJIyJIel OeCIIpOBOHON CHCTEMBI YMHO-
o IoMa KaK JEKOMIIO3UIIMH CHCTEMbI Ha MOIYNH (IIOZCHCTEMBI). B maHHOM cTaThe paccMaTpUBaeTCsl BOIPOC MOCTPO-
SHHUSI MOAYJTBHON CHCTEMBI MOHUTOPHHTA M KOHTPOJISI ITO TEXHOJIOTHN YMHBIH oM. [IpuBeIeHb! OCHOBHBIE TIPHHIINATIBI
MPOEKTHPOBAHMSI MOJYJIBHBIX CHCTEM 00pabOTKHU JaHHBIX B TEXHOJOTUH YMHBIN JI0M, yKa3aHa KJIacCU(PUKALUS TaKHX
CHCTEM, X OCHOBHBIE HEZIOCTATKU. BEIeIeHb OCHOBHBIE MOY/IH U MTOAMOJYIIH CUCTEMBI MOHHTOPHHTA U KOHTPOJIS,
JUTSL KQXKJIOTO MOJYJIsl CHCTEMBI ITOCTPOEHBI COOTBETCTBYOIIME MAaTPHIIBI CEMAaHTHUECKON CMEKHOCTH U MH(POPMAILH-
OHHBIE oprpadsl CTPYKTYpsl. OnpeeneHs! 6e3b30bITOTHBIC MHOXKECTBA HH()OPMAMOHHBIX W CTPYKTYPHBIX 3JIEMEH-
TOB, oOecrneunBaole 00paboTKy JaHHbIX, a TAKXKE 3a/1a4 BBIICJICHUS THIIOBBIX U CIELM(UUSCKUX MOIYICH JUIst KOp-
pexTHOTO 1 3()(HeKTUBHOTO (PYHKIIMOHUPOBAHUS MOJLYJISI MOHUTOPUHTA U KOHTPOJIS.

ABOUT THE CREATION OF DATA MANAGEMENT SYSTEMS
OF THE HOME AUTOMATION

Atroschenko V.A., Koshevaya S.E., Serikova M.V.

Kuban State Technological University, Krasnodar, Russia (350072, Krasnodar, street Moscowskaya, 2),
e-mail: adm@kgtu.kuban.ru

Proposed for solving the problem of development, justification and implementation of modularity high-tech
automated decentralized wireless modules within the system as a smart home system decomposition into modules
(subsystems). This article discusses the construction of a modular system for monitoring and control of the smart home
technology. The basic design principles of modular data processing systems in smart home technology, contains the
classification of such systems, their main disadvantages. The basic modules, and sub-system monitoring and control
system for each module construct the corresponding adjacency matrix and semantic information digraphs structure.
Breakeven defined set of information and the structural elements that provide data processing, as well as problems of
model selection and specific modules for correct and effective functioning of the monitoring and control module.

K BOITPOCY MOAVJIBHOI'O TIPOI'PAMMUPOBAHUSA CUCTEM YMHOI'O IOMA
Atpomenko B.A., CepuxoBa M.B., layroBa H.C.

BI'BOY BIIO «Ky6anckuii rocynapcTBeHHbII TEXHOIOTHUECKUil yHUBepcuteT», Kpacuonap, Poccus
(350072, Kpacuoxnap, yi1. MockoBckas, 2), e-mail:adm@kgtu.kuban.ru

[MpemioxeHbl MOAXOIbI K PEIICHHO 33adi d(PPEKTHBHOIO MPUMEHEHHs, UCIIOIB30BAHMUS, XPAHCHHUS TTapame-
TPUYECCKUX MATPHUYHBIX MOJEJICH IMyTeM BHEAPCHUS OJOYHBIX MATPHIl M MOJAMATPHIL JJIsl BCEX TUIIOB CBSI3CH MEKITY
JNIEeMEHTAMU MHOXKECTB TPEAMETHON 00JIaCTH CHCTEMbI MOHUTOPUHTA U KOHTPOIISI B PAMKAX TEXHOJIOTHH YMHBIH JIOM.
PaccmatpuBaroTcsi BOIIPOCHI MOCTPOCHHUS OJIOUHBIX MATPHUIL M TIOAMATPHUIL JJIST KAKOTO MOJYJISL U TOAMO/YJISI CHCTEMBI,
MOCTPOCHHS OIIOYHOTPEYTOILHOM CHMMETPUYHON MaTPHUIIbI CMEKHOCTH, KOTOPasi COASPIKUT ISl KAKIOH mapbl MOLY-
JIei ¥ TOAMOJIYJICH CHCTEMbI MHOXKECTBO MEKMOJYJIBHBIX MMOAMATPHUI] OTHOIICHUH. OMUChIBAOTCS MeTobI 3 hek-
THBHOTO HCIIOJIb30BaHMUS, IPUMEHCHNUSI, XPAHEHHsI MATPUYHBIX MOJIEIICH ISl BCEX THIIOB CBSI3el MOIYJIBHBIX CHCTEM
00pabOTKH JAHHBIX C 1B YTOYHCHHUSI MATEMATHUCCKON MOJICTM M CHUYKCHHSI CTOUMMOCTH PEaU3al[ii CUCTEMBI ITy-
TeM CHIYKEHHUS YeIIOBEKO-MAIIMHHBIX TPYI03aTpart, TpeOOBaHUH K 00beMaM HCIIONb3yeMOM MaMsITH BBIYUCIUTEIHHON
CHCTEMBbI, MOIITHOCTEH 00pabOTKHU TaHHBIX.

SCIENTIFIC REVIEW Ne 1



TEXHUYECKUE HAVKI 59

ABOUT THE MODULAR PROGRAMMING SYSTEMS SMART HOME
Atroschenko V.A., Serikova M.V., Dautova LS.

Kuban State Technological University, Krasnodar, Russia (350072, Krasnodar, street Moscowskaya, 2),
e-mail:adm@kgtu.kuban.ru

Some approaches for solving the problem of efficient application, use, storage of the parametric matrix models by
introduction block matrices and sub-matrices for all types of the links between the elements of the sets of the subject
area of the monitoring and control systems within the home automation technology are recommended. Some questions
of formation of the block matrices and sub-matrices for every module and sub-model of the system, formation of the
block triangular symmetric adjacency matrix which contains a set of the inter-module sub-matrices of the links for
every pair of modules and sub-modules of the system, are considered. Some methods of efficient application, use,
storage of the parametric matrix models for all the types of the links of the module systems of processing the data in
order to clarify the mathematical model and reduce the cost of the implementation of the system by reducing the man-
machine labor, requirements for the memory usage of a computer system, data processing capacity are described.

PABPABOTKA AJITOPUTMOB OBPABOTKHU U30BPAKEHUIM
HUHTEJJIEKTYAJbHBIMH MOBUWJIBHBIMHA POBOTAMU HA OCHOBE
HEYETKOM! JIOTUKN 1 HEMUPOHHBIX CETEHN

Aynr Yko Xtyn!, Taut 3un [Is0%, ®enopos A.P.2, ®enopos I1.A.2

1 Axanemust O6opons! Pecriyonuku Coro3a Mbsiima, [Teen YV JIBuH, MbsiHMa
2 HaumoHanbHBIN HCCIIEIOBATENBCKIN YHUBEPCHUTET, 3eeHorpaa, Mocksa, Poccnst
(124498, Mockga, 3enenorpa, npoesn 4806, 1.5, MUIT), e-mail: kyawzawye85@gmail.com

B nanHO# craTthe pa3paboTaHbI aNrOPUTMBI 00PAOOTKH M300paKEHUH MHTEICKTYaIbHBIMH MOOMIEHBIMU PO-
0oTaMH Ha OCHOBE HEYETKOW JIOTMKM W HEHPOHHBIX ceTeil, obeceunBaroue Ui BbIACICHHS TPaHULl B H300paxke-
HUM ¢ noMotbio oneparopa CoGenst. CymHOCTE 00pabOTKH N300pa)KeHHs 3aKJII0YaeTCs B NPUBEACHUH HCXOJHOTO
N300paKEHHs CLICHBI K BUY, TI03BOJISIONIEMY PEIINTh 3a/1ady paclo3HaBaHus ee 00beKTOB. PaccMOTpeHbI OCHOBHBIC
po0OJIeMBl, a TAKKe ITYyTH X PELICHHS IIPH IIEPBUYHOM MOIrOTOBKE H300paKeHNUS K PAacliO3HaBaHHIO. [leTallbHO pa3o-
OpaHbI AITOPUTM MIPEABAPUTEILHON 00paOOTKH C TOMOIIBIO HEYETKOM JIOTUKH U MPOLIecC OMHApU3AINU H300PaKEHUSL.
IocTpoen anroputm HeueTKoH 00pPaOOTKH IS BBIIEICHHS TPAHUL] B 1300pa)keHNH € OMOIIbI0 orieparopa Coberst.

DEVELOPMENT OF IMAGE PROCESSING ALGORITHMS FOR INTELLIGENT
MOBILE ROBOTS BASED ON FUZZY LOGIC AND NEURAL NETWORKS

Aung Kyaw Tun!, Thant Zin Phyo?, Fedorov A.R.%2, Fedorov P.A.?

1 Defence Academy of the Republic of the Union of Myanmar, Pyin Oo Lwin, Myanmar
2 National Research University, Zelenograd, Moscow, Russia
(124498, Moscow, Zelenograd, passage 4806, House.5, MIET), e-mail: kyawzawye85@gmail.com

In this paper, we develop algorithms for image processing intelligent mobile robots based on fuzzy logic and neural
networks, providing for the allocation of boundaries in the image using the Sobel operator. The essence of the image
processing is to bring the original image of the scene to the form, which allows to solve the problem of the recognition
of its objects. The main problems and their solutions during the initial preparation of images for recognition. Detailed
understanding of pre-processing algorithms using fuzzy logic and the process of image binarization. We construct an
algorithm of fuzzy processing to extract the boundaries of the image using the Sobel operator.

ITAPAMETPBI ObOPYJOBAHUSA J1JIS1 COPTUPOBKH 3ABAJTAHCOBBIX
MEJHO-IIMHKOBBIX PY]

AdanaceeB A.U., [lanbkos C.A., IToranos B.51.

OI'BOY BIIO «Ypanbckuii rocynapcTBeHHBIH TOpHBIN yHUBEpcuTeT», EkarepunOypr, Poccus
(620144, r. Exarepun0ypr, yu. Kyiiosiesa, 30), e-mail: ser_pankov@list.ru

Bogeuenne B mepepaboTKy pyA ¢ MOHMKEHHBIM COAEP KaHUEM ITOJIC3HBIX KOMIIOHEHTOB IIPHBOJUT K CYIIECTBEH-
HOMY TOBBIIIEHUIO SHEPro3aTpar U yXy/IIIEHHI0 SKOHOMUUECKNX MOKa3aTeNnel TOpHO-000TaTUTENbHBIX MPEATPUSITHIA.
3amadeil HCciIeIOBaHUN SIBISIIACh pa3padoTKa TEXHOIOTUH U MEXaHW3Ma YIAIeHUs B XBOCTHI ITyCTOI MOPOABL. DTO T0-
3BOJIET CYIIECTBEHHO CHU3HUTh 00BEMBI MepepadaThIBaeMOif TOPHOI MacChl, yMEHBIIUTH SHEPro3aTPaThl Ha IPOOIEHNUE,
HU3MEJIBUCHUE U MOBBICUTH KOHLEHTPALUIO IOJE€3HOIO UCKONAEMOro B IPOAYKTE pas3fencHus. Pa3nenaTs no mioTHOCTH
U (DPUKIMOHHBIM CBOMCTBaM 3a0aIaHCOBBIE CY/Ib(QUIHBIC Pyl MPAKTHYECKH HEBO3MOXKHO, TaK KaK 3TH CBOWCTBA pa3-
JIMYAIOTCS HECYIIECTBEHHO. B METHO-IIMHKOBEIX CYIbGHIHBIX pyAax MEKTPHUECKUe U TeINIo(QU3nIecKre CBOHCTBa (Te-
IJIOEMKOCTb, TEIIONPOBOAHOCTD, KOIQGHUIMEHTH 00bEMHOTI0 PACIIMPEHHS) CYIIECTBEHHO OTIIMYAIOTCS OT COOTBETCTBY-
IOLIMX XapaKTePUCTUK BMEIIAMOMIUX ITyCThIX IOPOA. B pesynbrare SKCIEpUMEHTOB MOIy4eHa 3aBUCUMOCTD YAEIbHOIO
HanpspKeHus Tpo0ost OT cofiepskaHus Cynb(HUI0B B Kycke 3abanaHcoBoi pyisl. [IpenBapurenbHas cCOpTHPOBKA 110 KPYTI-
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HOCTH U 2JIEKTPOOOpadOoTKa 3a6anaHCOBBIX Py/ IPHBOAUT K BO3PACTAHUIO BBIXO/A MENKHX Ki1accoB Ha 18%, CHIDKEHHIO
BpeMeHH 1 Ha 18...20% 5Hepro3arpar U B KOHCYHOM CYETE YMEHBIICHUIO PACXO/Ia MEIIOIIHX TEJL.

PARAMETERS OF EQUIPMENT FOR SORTING OFF-BALANCE COPPER-ZINK ORES
Afanasyev A.l., Pankov S.A., Potapov V.Y.

Ural state Mining University, Yekaterinburg, Russia (620144, Yekaterinburg, street Kuibyshev, 30),
e-mail: ser_pankov(@list.ru

Processing the ore with a low content of useful components leads to a significant increase of energy consumption and the
decline of economic performance of mining and processing enterprises. The task of research is the development of technology
and removal mechanism of waste in the tailings. This allows to significantly reduce the volume processed rock mass, to reduce
energy consumption for crushing, grinding and increase the concentration of useful mineral in the product of separation.
Separation off-balance sulfide ores by density and friction properties is almost impossible because of little difference between
these properties. In the copper-zine sulfide ores electrical and thermal properties ( specific heat, thermal conductivity, coefficient
of volume expansion ) differ significantly from those of the reference to the enclosing enclosing waste rock. As a result of
experiments was obtained dependence of the specific breakdown voltage of the content of sulfides in a piece off-balance ore.
Preliminary sorting and electroprocessing off- balance ores leads to increase in an the output of fine classes by 18%, reduce the
time and 18...20% decreasing of the energy consumption and, finally, reduce the consumption of grinding media.

3CKU3HBIN MTPOEKT AIIMMAPATHO-ITPOI'PAMMHOI'O KOMILIIEKCA
MPOMEXKYTOYHOMU CETHU NEPEJAYU JAHHbBIX

AxmetinH JI.A.

OI'bOY BIIO Kaszanckuil HallMOHaIbHBINA HCCIIEA0BATEILCKIM TEXHOIOIMYECKUH yHUuBepcuTeT, Kazausb,
420015, yn. K. Mapkca, 68, a1 moura office@kstu.ru

BBuay pocTa KomudecTBa MOOMIIBHBIX MONB30Baresneil cetn MHTepHET 1 KonudecTBa NHGOPMAIMI B KOMITBIOTEP-
HBIX CEeTSX Nepeadyd AAHHBIX MPeJJIaracTcsi HOBBIM BapHaHT IIPEIOCTABICHUS ITyOINYHOr0 OECIpPOBOIHOTO JA0CTYyIA B
HHTepHeT depe3 MpOMEKyTOUHYIO CETh NMEepefadn IaHHBIX. B cTaThe paccMaTpuBalOTCsl CyIIECTBYIONINE TEHACHIUN
Nepesiady IaHHBIX B IIIOOANBHBIX CETSX M OSCIPOBOIHBIX CETSX, MpEaaracTcs crocod opraHu3aluy HH(POPMAIOH-
HOTO TIPOCTPAHCTBA HE3aBHCHMO OT Te0rpapuuecKoro MoI0KEHNs] KOHEUHOTO MONTb30BaTels], IIENIbI0 KOTOPOTO SIBIISIETCS
IpeocTaBIeHHe JocTyna K cetu MHTepHeT. B crarhe HamIsaHO Npe/cTaBieHa KOHIENTyallbHast MOZIeNIb paboThl HH(OP-
MAIOHHON CHCTEMBI IPH OPraHU3allUK JOCTyNa B FIHTEpHET Yepes MpOMeXyTOUHYIO CETh Iepe/jaul JaHHbIX. B pesyms-
Tare peayM3alny JaHHOTO CII0c00a KOHEYHBIH TT0I30BaTe b CMOXKET ITOTYIHUTh ¥ BOCIIONB30BaThesl MIHTEpHETOM Yepe3
MIPOMEKYTOUHYIO CETh MEPENadn JAHHBIX, B KOTOPOH aMHHUCTPATOP CETH MOXKET Pa3MECTUTH JIF00YI0 HH(POPMAILIHIO.

DRAFT DESIGN OF HARDWARE-SOFTWARE COMPLEX INTERIM DATA
TRANSMISSION NETWORK TO THE PUBLIC ACCESS TO THE INTERNET

AKhmetshin D.A.

Kazan National Research Technological University, Kazan, 68 Karl Marx street, Republic of Tatarstan,
Russian Federation, office@kstu.ru

Given the increasing number of mobile Internet users and the amount of information in computer data networks, we propose
anew way to provide public wireless Internet access via an intermediate data network. This article discusses the current trends in the
global data networks and wireless networks, a method for organizing information space regardless of geographic location the end
user, whose goal is to provide access to the Internet. The article clearly shows the conceptual model of the information system in the
organization of access to the Internet through an intermediate data network. As a result of this method, the end user can obtain and
use the internet through an intermediate data network in which the network administrator can place any information.

CPABHUTEJIbHbIN AHAJIN3 COBPEMEHHBIX TPEHAKEPHBIX KOMILJIEKCOB
B CUCTEME INOATI'OTOBKHU U ATTECTAIIMU OITEPATUBHOI'O ITEPCOHAJIA,
OBCHYKUBAIOIEIO TEXHOJTOTHYECKHUE ITPOLECCHI

Axmermnn A.W.!, Tapunues O.B.2

1 OAO VYdaoprecuntes, . Yda, Pocens (450037, Yda, [Ipommnomanka Ydaopreunres),
e-mail: aiakhmetshin@gmail.com
2 Unctutyt mexanuku um. P.P. MapmroroBa Y dumckoro nayunoro uenrpa PAH, r. Ya, Poccus
(450054, Yda, npocnexr Okts16ps1, 71), e-mail: ovd@uimech.org

TTpoBe/eH aHAIM3 COCTOSHUS COBPEMEHHBIX TPEHAKEPHBIX KOMILICKCOB, PEIHA3HAYCHHBIX JUIs1 HOITOTOBKH U aTTecTa-
LMY ONEPATUBHOTO HEPCOHANIA, OOCITY KUBAIOIETO TEXHOJIOIMYeCKHe mporecchl. IIpencrapneHa 0000LICHHAs apXUTEKTypa
KOMITBIOTEPHOTO TPEHAKEPHOIO KOMILIEKCA, TAKKE OMUCAHO CTPYKTYPHOE Pas/elieHHE YPOBHEH TPEHAKEPHOIO KOMILIEKCA.
PaccMOTpEeHBI METO/IbI MOJICIIBHOTO HAIMOIHEHHMsI KOMITBEOTEPHBIX TPEHAXKEPOB. B KauecTBe MpUMEpOB MPEICTABICHBI KOM-
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NBIOTEPHBIC TPEHAKEPBI, TPUMEHSFOIIIECS B XUMUYECKOH 1 He(hTEXMMUUECKOH OTpacisix. B pesynsrare aHaimsa CTaTHCTHKY,
nipezicTaBiaeHHoN DenepanbHOl CITy»k00H 10 SKOIOrHYEeCKOMY, TEXHOIOTHIECKOMY M aTOMHOMY HA/130py TIO PA3THIHBIM 00b-
€KTaM MPOU3BOACTBEHHOH NeATeIbHOCTH; JOCTOMHCTB U HEJIOCTATKOB COBPEMEHHOIO TPEHAKEPOCTPOCHUS; CYILIECTBYIOIIMX
(eneparbHBIX HOPM U TIPaBIUT B 00IACTH MPOMBIILICHHON 0e30MacHOCTH, ChOpMyIIIPOBAHBI OCHOBHEIC TPEOOBAHMUS K TIPO-
eKTHPOBAHUIO KOMITBIOTEPHBIX TPEHAKEPHBIX KOMILIEKCOB. [ TOCTPOEHMUSI KOMITBEOTEPHBIX TPEHAXKEPOB MPEIAracTcs 1c-
TIOJTE30BaTh HOBBIE CTPYKTYPHBIE IPUHIIUIIEI 1 MaTEMAaTHIECKHE METOIBI MOZIETTMPOBAHNS TEXHOJIOTHIECKHX POIECCOB.

THE COMPARATIVE ANALYSIS OF MODERN TRAINING COMPLEXES IN SYSTEM
OF PREPARATION AND CERTIFICATION OF THE OPERATION PERSONNEL
SERVING TECHNOLOGICAL PROCESSES

Ahmetshin A.L!, Darintsev 0.V.2

1 OAO Ufaorgsintez, Ufa, Russia (450037, Ufa, promploshadka Ufaorgsintez), e-mail: eagleart@yandex.ru
2 Institute of Mechanics Ufa Branch of RAS, Ufa, Russia (450054, Ufa, prospect Oktyabrya, 71),
e-mail: ovd@uimech.org

The analysis of modern simulator complexes intended for training and certification of technological process personnel
is carried out. A generalized architecture of computer-based simulator complex is presented, and the structural separation of
simulator complex levels is described. The methods of model filling of computer simulators are considered. As examples,
the computer simulators, used in the chemical and petrochemical industries are presented. The main requirements for the
design of computer simulators are shaped upon the analysis of the statistics provided by the Federal Service for Ecological,
Technological and Nuclear Supervision on various industrial facilities as well as the advantages and disadvantages of modern
simulators and the existing federal rules and regulations in the field of industrial safety. To construct computer simulators new
structural principles and mathematical modeling techniques of technological processes are encouraged to use.

ABTOMATUM3AIUA MPOLIECCOB YIIPABJIEHUA TEXHUYECKUM COCTOAHUEM
ABTOMOBWJIEN HA BA3E TMATHOCTUYECKOW HTH®OPMAIIMA

baxenos 10.B., ba:xkenos M.IO.

®I'bOY BIIO Brnagumupckuii rocynapcTBeHHblH yHuBepeuret, Bnagumup, Poccus
(600000, . Bragumup, yi1. L'opskoro, 85), bagenovyv(@mail.ru

TTpuBeneHbl pe3yNbTaThl UCCIIEIOBAHUH MO aBTOMATH3AIMH NPOLIECCOB YIPABICHUS TEXHHYECKHM COCTOSHUEM aBTOMO-
Owrelt B sKkcrutyaranyy. [lokasana (yHKIMOHAIBHAS CXeMa yHPaBIISHHS POM3BOICTBEHHBIME TIPOLIECCAMI OOCITY KHBAHIS 1
PEMOHTa aBTOMOOMIIEH C IMarHOCTUPOBAHUEM MX TEXHUYECKOTO COCTOSHHIS, TI0 Pe3yJIbTaTaM KOTOPOro IPUHUMAETCS PELLICHUE O
TIPOBEZICHIN HEOOXOTMMBIX TEXHHYECKIX BO3ICHCTBHIL. J{1st TOBBIIIeH S 3(h()EKTHBHOCTH NPUHATYIS PELICHNIH 110 TOIEP/KAHIIO
Y BOCCTAHOBJICHHIO PabOTOCIIOCOOHOCTH aBTOTPAHCIIOPTHBIX CPEJICTB MPEVIOKEHO IIPOrpaMMHOE 0OecriedeHNe pa3paboTaHHOM
CHCTEMBI yIpaBIIeHHs, 00s3aTe/IbHBIME IEMEHTaMI KOTOPOIT SIBIIOTCS 6a3bI JAHHBIX 110 KaXKIOMY aBTOMOOFITIO, HOPMATHB-
HBIM M TEKYIIMM 3HaYEHUSIM IMarHOCTHYECKHX [1apaMeTPOB, PEKOMEHIYEMbIM TEXHIUECKIM BO3CHCTBHSAM MPH OTKIOHEHHSX
3HAYCHMI THArHOCTHYECKUX I1apaMeTPOB OT HOPMATUBHBIX. Pea3ariist IpHHATHS yIPABICHISCKNUX PEIICHHH M0 BBITTOHEHIIO
HEOOXOMMBIX OepaIii o TEXHNYECKOMY OOCITY>KHBAHUIO WIIM PEMOHTY I0Ka3aHa Ha rpumepe asuraresst 3M3-4063.10.

PROCESS AUTOMATION OF THE TECHNICAL CONDITION CONTROL
OF MOTOR VEHICLE BASED ON THE DIAGNOSTIC INFORMATION

Bazhenov Y.V., Bazhenov M.Y.
Vladimir State University, Vladimir, Russia (600000, Vladimir, Gorkiy street, 85), bagenovyv@mail.ru

The results of research of the process automation of the technical condition control of motor vehicle in operation
are presented. A functional scheme of the industrial process control of motor vehicle’s maintenance and repair is shown
with diagnosing their technical condition, which resulted in the decision to conduct the necessary technical impacts. To
improve the efficiency of decision-making to maintain and restore health of vehicles software developed control systems is
proposed, essential elements of which are the database for each car, regulatory and current values of the diagnostic parameters
recommended by the technical effects of deviations from the values of the diagnostic parameters regulations. Implementation
of management decisions of the necessary technical influences is shown on example of engine model ZMZ-4063.10.

MMPOBJIEMbI MTHOOPMAIIMOHHOI'O OBECIIEYEHUA CUCTEM C UCITOJIb3OBAHUEM
ONTOSJIEKTPOHHBIX CPEJICTB U3MEPEHHUS JIMHEMHBIX TEPEMEIIEHAA

ba3pixknn C.H.

'OV BIIO «lIlen3enckuii rocynapcTBeHHBIH yHUBEpcUTET», [lensa, Poccus,
(440026, [1ensa, yn. Kpacuas, 40, e-mail: cbazykin@yandex.ru).

B crarbe paccmarpuBaroTcest mpooiieMbl HHPOPMALIMOHHOTO 00ECTICYCHHSI CHCTEM C UCTIONB30BAHHEM OMTOAICKTPOHHBIX
CPEIICTB JIMHEHHBIX TepeMeltiennil. [IpruBeena Kiaccu(uKariis n3BeCTHBIX GH3HIecKiX P (EKTOB, peanr3yeMbIX CpeicTBa-
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MU MH()OPMAIIMOHHO-U3MEPHUTENBHBIX CUCTEM. [IpoBeleH aHaIM3 WH(POPMAIMOHHBIX TIOTOKOB B TEXHHYECKHX CHCTEMAxX C
TOYKH 3PEHUS OTPEIEIICHIS TIOTPEITHOCTEH N3MEPEHISI M yripaBieHust. HecMOTpst Ha IOCTUTHYTBIE YCIIEXH B ABTOMATH3AIINN
MAIIHHOCTPOUTEIBHOTO U TIPHOOPOCTPOUTEIBHOTO 000PYIOBAHHS B 0011aCTH HH(OPMAILIMOHHOTO 00SCIICUCHHUST TEXHIMYECKHIX
CHCTEM CYIIECTBYIOT HEPEIICHHBIX MPOOIIEMBI, 3aTPArMBAIOIINE KAIECTBCHHYIO CTOPOHY IIPOM3BOICTBEHHOTO mporiecca. [To-
Ka3aHo, YTO JAHHYIO [POOIIEMY MOYKHO PELINTH UCTIONB30BAHMEM ONTOIEKTPOHHBIX JIA3EPHBIX MH(POPMAIMOHHO-U3MEPHUTEITh-
HBIX cucTeM. Takue HH(POPMAIOHHO-H3MEPUTEITBHBIE CHCTEMBI CIIOCOOHBI HE TOJBKO BBITIONHSTH H3MEPUTEITbHBIE (DYHKIIHIH,
HO M peliarTh 3a(a4u YIIPaBJIEHUsI U KOHTPOJISI BO BpeMsi 00pa0OTKH, TEM CaMbIM rapaHTHPysl KaYeCTBO FOTOBOM MPOIYKIIUH.

PROBLEMS OF THE DATAWARE OF THE SYSTEMS WITH USE OPTO-ELECTRONIC
FACILITIES OF THE MEASUREMENT OF THE LINEAR DISPLACEMENT

Bazykin S.N.
Penza State University, Penza, Russia, (440026, Penza, Krasnaya street, 40), e-mail: cbazykin@yandex.ru

Problems of the dataware of the systems are considered in article with use opto-electronic facilities of the linear
displacement. The broughted categorization known physical effect, realized facility information-measuring systems.
The organized analysis information flow in technical system with standpoint of the determination of inaccuracy of the
measurement and management. In spite of reached successes in automations machine-building and instruments-building
of the equipment in the field of dataware of the technical systems exist the undecided problems, touching qualitative
side of the production process. It is shown that given problem possible to solve use opto-electronic lazer information-
measuring systems. Such information-measuring systems capable not only to execute the measuring functions, but also
solve the problems of management and checking during processing, hereunder guaranteeing quality to finished products.

METOJIUKA NPOEKTUPOBAHMUS DPPEKTUBHBIX IOTUYECKUX CTPYKTYP BA3
JAHHBIX CUCTEM TEXHUYECKOU JTUATHOCTUKHU

Baun A.M., Kayur Can

Hanmonansuelil uccnenoparensckuit yuuepeurer « MU T», Mocksa, Poccus
(124498, Mocksa, 3eneHorpa, npoesn 4806, mom 5), e-mail: evgen_uis@mail.ru

DDHEKTUBHOCTD (DYHKITMOHAPOBAHKS CUCTEM TEXHHUCCKOM TMATHOCTHKH, OBICTPOIEHCTBIEC HH(OPMAIMOHHBIX OOMEHOB BO
MHOTOM OTIPEIEIIIETCS OMTUMAITEHOCTBIO TIOCTPOEHHS COCTABISFOIINX MX CTPYKTYP JIOKATbHBIX 0a3 JaHHBIX. B crathe mpeuioken
(hOpMATTM30BaHHBII TOJTXOI, KOTOPBII MO3BOMISET MPOCKTUPOBATH YPHEKTUBHBIE CTPYKTYPhI 043 TAHHBIX /151 UCTIONBE30BAHKS B CH-
CTeMax TeXHHYECKO! TMarHOCTHKHU. [Ipe/iosKeHHBIA B CTaThe MOIXO OCHOBaH Ha PELICHHH 3a1a9H HOpMAIM3aly rpada JJornde-
CKOM CTPYKTYPBI, K&KIIOTO Y3/1a BBIUHCIUTEIBHON CHCTEMBI; OTPEICIICHUS] HECBSI3HBIX M CTa00 CBSI3HBIX KOMITOHEHTOB (TIOrpadoB)
rpada JTIOrHIeCKOl CTPYKTYPbI KXKIOTO y371a; POSKTHPOBAHHSI IOKATTbHBIX 043 IAHHBIX, TIOICPKMBACMbIX KOHKPETHBIMHU CHCTEMa-
MH yTiparyienst 6a30i iaHHbIX. [ IpoBeIeHHOE MOZIETTMPOBAHKE MTOKA3aII0, YTO 00LIee BpeMst 00paboTKH 3arpoca YT IPE/IoKEHHOM
CTPYKTYpbI 0a3bl JAHHBIX YMEHBIIWIOCH B CpeHEM Ha 15 % 110 CpaBHEHHIO C TPAMIIMOHHBIM TTOIXOIOM K FIX TIPOSKTHPOBAHHIO.

EFFECTIVE TECHNIQUE FOR DESIGNING LOGICAL DATABASE STRUCTURES
OF TECHNICAL DIAGNOSTICS SYSTEMS

Bain A.M., Kaung San

National Research University of Electronic Technology, Moscow, Russia
(124498, Moscow, Zelenograd, travel 4806, 5), e-mail: evgen uis@mail.ru

Effective systems of technical diagnostics, performance information exchanges largely determines the optimal
construction of their constituent structures of local databases. This paper proposes a formal approach, which allows you to
design effective database structure for use in technical diagnostics. Proposed article approach is based on solving the problem
of normalization of the logical structure of the graph, each node of a computer system; determination disconnected and
weakly connected components (subgraphs) of the graph of the logical structure of each node, the design of local databases,
supported by specific database management system. The simulation showed that the overall query processing time for the
proposed structure of the database has decreased on average by 15 % compared with the traditional approach to their design.

K BOITPOCY INOBBIINEHUSA 3O PEKTUBHOCTHU KOHTPOJISI MATUCTPAJIBHBIX
9HEPTOOBBEKTOB

baun A.M.%, Apriomenkos C.H.!

1 O6wiecTBO ¢ OrpaHu4eHHOI 0TBEeTCTBEHHOCTHIO «APCHC», MockBa, Poccus
(124460, Mocksa, 1. 3enenorpan, 2-i 3anaguslii npoesy, 1.1, crp.1, opuc 107), e-mail:tdutybql971@mail.ru
2 HanmonanbHbIN HccnenoBarenbekuidl yausepeurer « MUDT», Mocksa, Poccus
(124498, Mocksa, 3enenorpan, mpoesn 4806, nom 5.), e-mail: evgen uis@mail.ru

B pa6ote mpeanoxeH crnocod (GpopMupoBaHHS HHPOPMAIMOHHBIX COOOIICHHH, 00ECIeYNBAIOMINI MTOBBIILICHHE
MH(OPMATUBHOCTH MU ONEPATHBHOCTH B CHCTEMax TEJICMEXaHUKH W HCIIONB30BAaHNE OHOTO IOJYAYIUIEKCHOTO Maru-
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CTpaJIbHOTO KaHaja CBs3W JUIsi OOMeHa MH(opMarueil ¢ pacnpeneleHHbIMA KOHTpoupyembiMu myHkramu (KIT) Ha
CKOPOCTH, MaKCUMAJIbHO BO3MOXHOH Jutsl kKaxoro KI1. a(popMaTHBHOCTS CHCTEMBI TOBHIIIACTCS Oaromapst 3aMeHe
KOJIOB «(hi1aroBy, 3alOHSIOMINX May3bl MKy Hepeaadeii nHGOpPMaIMOHHBIX COOOIIEHHH, OTHOOANTHBIMU «MeaHpa-
MH» U3 YepeayIONUXCs CUTHAIOB «1» 1 «0», 6rarogapst 4eMy OAMH KaHAJ CBS3H B IMOTYAYIIIEKCHOM PEKHME MOXKET
UCIIONB30BaThCs ULl TIepeiadl JaHHBIX OT ITyHKTa YHPaBJICHHs M KOHTPOJIUPYEMbIX MyHKTOB. [leproanuecku pop-
MHpYyEeMO€ ITyHKTOM YIpaBICHHS COOOIIEHHE - IIEHTPAIN30BaHHBIN OMPOC TOTOBHOCTH KOHTPOJIMPYEMBIX ITyHKTOB K
nepenade HHPOPMALIUH, COIEPIKUT OTMHAKOBBIC YUACTKH JUIS KaXKJ0r0 KOHTPOIUPYEMOTO IyHKTa, B KOTOPbIE KaXKIbIit
13 HUX 3aHOCHUT IMPU3HAK HAIMYUS HHPOPMAINN IS TIepead, a TakKe CKOPOCTh, Ha KOTOPOH MOTYT IIPOBOIHUTHCS
UH(OPMaLMOHHBIE 0OMEHBI C ITYHKTOM YIIPaBJICHHs. DTO IT03BOJISIET MAKCHMAIIBHO HCHOJIB30BaTh MH(OPMALHOHHBIE U
CKOPOCTHBIE BO3MOKHOCTH KaXX/I0TO KOHTPOJIHPYEMOTO ITyHKTa CHCTEMBI TeJIeMEXaHUKH

ON THE ISSUE OF IMPROVING THE EFFICIENCY OF THE MAIN CONTROL
POWER OBJECTS

Bain A.M.2, Artyushenkov S.N.!

1 Limited Liability Company «ARSIS», Moscow, Russia
(124498, Moscow, Zelenograd, 2nd Zapadny proezd, 1, building 1, office 107), e-mail:tdutybq1971@mail.ru
2 National Research University of Electronic Technology, Moscow, Russia
(124498, Moscow, Zelenograd, travel 4806, 5), e-mail: evgen uis@mail.ru

The paper proposes a method of forming informational messages provide faster of informativeness and efficiency
in the use of remote control and one half-duplex backbone link to share information with distributed controlled points
(CP) at a speed as possible for each CP. Informativeness system is improved by changing codes “flags” that fill pauses
between information transmission, single-byte “meanders” of alternating signals “1”” and “0”, so that one channel in
half-duplex mode can be used to transfer data from the control and controlled points. Periodically generated control
point message - centralized poll preparedness controlled items to the transfer of information, contains the same plots
for each monitored item, in which each of them enters the sign of presence information to be transmitted, as well as the
speed at which information can be carried out exchanges with local control. This maximizes the use of information and
speed capabilities of each monitored item remote control system

CIIOCOB NOBBIIEHUSA TOYHOCTH PETUCTPALIMU COBBITHUI
B CUCTEMAX TEJEMEXAHUKHA

baun A.M.%, Apriomenkos C.H.!

1 O611ecTBO ¢ OrpaHn4eHHOI 0TBEeTCTBEHHOCTHIO «APCHCy», MockBa, Poccus
(124460, Mocksa, 1. 3enenorpa, 2-i 3amaausi npoesy, 1.1, crp.1, opuc 107), e-mail: tdutybq1971@mail.ru
2 HanmonanbHbIN HccnenoBaTenbekuil yausepeutet « MUDT», Mocksa, Poccus
(124498, Mockga, 3eneHorpa, mpoesn 4806, nom 5), e-mail: evgen uis@mail.ru

B crarbe paccMarpuBaeTCs OAMH U3 BO3MOXKHBIX [TyTEH PEICHHUS 3a/1a491 PETHCTPAINN «COOBITHI» B CHCTE-
Me TeJIeMEXaHUKHU MPH Mepenadye HHPOPMAIMK 10 KaHAy CBS3U yCTPOICTBA CBA3H C OOBEKTOM M I[EHTPAIbHBIM
MyHKTOM yIpaBieHus. [IpeioKeHHbIH cI0c00 He 3aBUCHT OT CTPYKTYPbI COSIMHEHU I KOHTPOIUPYEMOTO ITyHKTa
C IIEHTPaJIbHBIM MMYHKTOM YIPaBJICHUS U HE TPeOyeT CHHXPOHHU3AIMH BPEMEHH YCTPONCTBA CBSI3U ¢ OOBEKTOM H
HEHTPAIbHBIM IyHKTOM yrpasienus. Criocod ocHOBaH Ha (GOPMHUPOBAHHMU SIIEMEHTAMH TPACCHI TOCTABKH HH-
(dbopMauu OT JaT4yrKa KOHTPOJIUPYEMOrO MYHKTa B MEPCOHATbHYI0 DBM IEHTpalbHOTO MyHKTA YIPaBJICHUS
OTHOCHTEJIbHOW METKH BpeMeHHU, C(HOPMHUPOBAHHON IO OMpPEICICHHBIM IIPABUIIAM U yUUTHIBAIOIIEH 3aIepiKKY,
BHOCHUMYIO KaXJIbIM 3JIeMeHTOM. KpoMe Toro, pa3paboTaHHBII MOAXOI K ONIPEICIICHUIO PEabHOTO BpeMEeHH (DUK-
CaIlMH JUCKPETHBIX «COOBITHID) MO3BONISIET 00ECeunBaTh MAKCHMAIBbHYIO MOTPEIIHOCTD OMPEe/ICHIsI BPeMEH!
COOBITHSI, HE MPEBBIMIAIOIIYIO 4 MC.

EVENT REGISTRATION ACCURACY INCREASING METHOD FOR REMOTE
CONTROL SYSTEMS

Bain A.M.2, Artyushenkov S.N.!

1 Limited Liability Company «ARSIS», Moscow, Russia
(124498, Moscow, Zelenograd, 2nd Zapadny proezd, 1, building 1, office 107), e-mail:tdutybq1971@mail.ru
2 National Research University of Electronic Technology, Moscow, Russia
(124498, Moscow, Zelenograd, travel 4806, 5), e-mail: evgen uis@mail.ru

The article describes one of the possible ways of solving the problem of events registration in the remote control
system by information transmitting over object communication device’s channels with a central control point. The
proposed method does not depend on the structure of compounds controlled point with central control and does not
require time synchronization of the device with the object and a the central control point. The method is based on the
formation of trace elements delivering information from sensor-controlled item in the central control point’s computer
of a relative timestamps generated by certain rules and considering the delay introduced by each element. Moreover,
this approach to the definition of real-time discrete events fixation, provides maximum error in determining the time of
the event, not to exceed 4 ms.
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INPUHOMUIIBI PE3EPBUPOBAHUS CUCTEM TEJIEMEXAHUKHN
ITPU UCITIOJIB30BAHHUU BA30BOI'O ITPOTOKOJIA MJK 870-5-101

baun A.M., lloptHoB E.M.

HanwmonanpHeIi viccnenoBarenbekuid yauBepeuter « MO Ty, Mocksa, Poccust
(124498, Mockaa, 3eneHorpan, npoesn 4806, nom 5), e-mail: evgen_uis@mail.ru

B nanHol paboTe JienaeTcs MoIbITKa OLEHUTh PUCKH IIPU UCTIOIb30BaHUN 6a3oBoro rnpotokora MOK 870-5-101
1 ONPENETUTh BOSMOKHOCTU CO34aHus Y()(HEKTUBHBIX PEe3ePBUPOBAHHBIX CUCTEM TelnemexaHuku. [IpoBenen ananus
peanu3aluy Pe3epBUPOBAHHBIX YCTPOUCTB KOHTPOIUPYEMBIX IIYHKTOB CHUCTEM C COCPELOTOYEHHBIM U PaccpeoTo-
YEHHBIM MHTEIUIEKTOM. B mepBoM BapHmaHTe peanu3aliii MOMyNeH anmaparypa U IporpaMMbl 00paboTKH, TPOBEPKU
JIOCTOBEPHOCTH, NPUBS3KA MHPOPMAIMU K METKaM BPEMEHH CKOHIICHTPUPOBAHEI B IIEHTPAILHOM KOHTpoiurepe. Bo
BTOPOM BAapHaHTE MPOIEAYypPhl BBOAA-BBIBOAA U 00paOOTKH JaHHBIX MPOBOAATCS HEMOCPEACTBEHHO B (DYHKIIMOHAIb-
HOM MOJIyJIe, a ICHTPAJILHBIM KOHTPOJUIEP peasu3yeT AUCIeTYepckre QYHKIUH [P Iepeade U IprueMe HHPOpMaIin
13 JINHUH CBSI3H C MMyHKTOM yrpasieHus. O60CHOBaHAa BOZMOKHOCTh OpPTaHM3AIMU «TOPSUETro» Pe3epBUPOBAHNUS MIPU
(dbopMupoBaHUH HHPOPMAITHOHHBIX COOOIEHUH IIEHTPATIBHBIM KOHTPOJIEPOM YCTPOICTBA KOHTPOIUPYEMOTO IyHKTA.
Iloka3aHo, 4TO METOJ ABTOHOMHOTO ()OPMHUPOBAHHSI KOMIIOHEHTOB 0a30BOTO MPOTOKOTA MOTYIIMU-UCTOYHIUKAMH UH-
(dopmanyy Mo3BoJISET YBEIHINTH YP(PEKTUBHOCTD U JOCTOBEPHOCTH HH(OPMALIUH.

REDUNDANCY PRINCIPLES OF REMOTE CONTROL SYSTEMS USE
THE BASIC PROTOCOL IEC 870-5-101

Bain A.M., Portnov E.M.

National Research University of Electronic Technology, Moscow, Russia
(124498, Moscow, Zelenograd, travel 4806, 5), e-mail: evgen uis@mail.ru

In this paper attempted to evaluate the risks of using the base protocol IEC 870-5-101 and identify opportunities
to create effective redundant remote control systems. Made an analysis of the implementation of redundant devices
controlled points systems with concentrated and dispersed intelligence. In the first embodiment, program modules and
processing equipment, the validation information to the binding timestamps are concentrated in the central controller.
In the second embodiment, input-output procedure and processing are carried out directly in the function module, and
central controller implements a dispatch function for transmitting and receiving information from the communication
lines to the control point. Proved the possibility of organizing a “hot” backup in the formation of informational messages
central controller device controlled point. Shown that the method of formation of autonomous components underlying
protocol modules-sources of information increases the efficiency and reliability of information.

OCOBEHHOCTHU U NEPCIIEKTUBbI PASPABOTKHN COBPEMEHHBIX
TAJIOTEHHBIX HCTOYHHUKOB CBETA

baiinesa U.A.

HanmonaneHe1ii nccnenoBarensckuit MopaoBckuii rocynapcTBeHHbIN yHUBepeuTeT UM. H.IT. Orapéra, CapaHck,
Poccus (430005, Pecnyonuka Mopmosusi, . CapaHck, yii. bonbiieBuctckas, 68), e-mail: baynevaii@rambler.ru

Crarbsl MOCBAILCHA AHAIN3Y COBPEMEHHOIO COCTOSIHUSI TEIUIOBBIX HCTOYHUKOB CBETA — TJIOTCHHBIX JIAMIT HAaKaJlH-
BaHUsI, KOTOPBIE SIBIISAIOTCS BBICOKOMHTEHCHBHBIMU HCTOUHUKAMH CBETA, YTO MO3BOJIMIIO UM 3aHSTh CBOIO HUIILY B COBpE-
MEHHOM CBETOTEXHMKE. PaCKPBITHI JOCTOMHCTBA M IPEHMYILECTBA STHX HCTOYHHKOB CBETA, OIMCAHBI MX IIPHUHIHII pado-
THI U KIaccu(uKarys. PaccMoTpeHbI 0COOEHHOCTH BOMB(PAMO-TaIOTeHHOTO IIUKJIA B TAIOTEHHBIX JaMIIaxX, YCIOBUS €0
npoTekanus u 3¢ pexTnBHOCTH. ONICaHbl IPHHIUITEI BEIOOPA COCTaBa M JaBJICHUS HAITOIHSIOMICH Ia30BOil cMecH IIpr
MIPOU3BOJICTBE TaJIONeHHbIX J1aMIl. [TokazaHo, 4TO ONTUMU3AIMS TAPaMETPOB FaJOTeHHBIX JIAMII JIOJDKHA BKITIOYATh B ce0st
TIOMCK HOBBIX KOHCTPYKTHBHBIX PEIICHNUH, 3()(EKTHBHBIX COCTABOB HAITOIHSIOMINX IA30BBIX CMeceil, yTel yMeHbIIeHHs
TEIUIOBBIX TIOTEPh B HaMoJHsoMmEM raze. O603HadeHbI POOIEeMHBIE aCIIEKThI PA3BUTHS TAIOT€HHBIX JIAMIT U OCHOBHbIE
TeH/ICHITNH UX HccienoBannst. CHopMyInpoBaHBI 3a/1a91 U BO3MOXKHBIE ITyTH HX PEIIEHHMS, YTO ITO3BOJIUT OCYIIECTBISITH
Ppa3paboTKy raJIOreHHbIX JIaMIT HAKQJIMBAHUS MAKCUMAIIbHOM SKOHOMHYECKOH 3 (hEeKTUBHOCTH.

THE FEATURES AND PERSPECTIVES OF THE MODERN HALOGEN LIGHT
SOURCES DEVELOPMENT

Bayneva LI.

Ogarev Mordovia State University, Saransk, Russia (430005, Mordovia, Saransk, street Bolshevistskya, 68),
e-mail: baynevaii@rambler.ru

The article is devoted to the current state of thermal light sources. The halogen lamps are the high-intensity light
sources. Thus, they took their place in the modern light engineering. The article reveals the benefits and advantages
of these light sources. It is described their working principle and classification. It is considered the features of the
tungsten-halogen cycle in halogen lamps, the conditions of its occurrence and efficiency. It is described the principles
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of selection of the composition and pressure of the filling gas mixture in the production of halogen lamps. It is shown
that optimization of the parameters of halogen lamps should include the search for new design solutions, efficient
formulations filling gas mixtures ways to reduce heat loss in the filling gas. The problematic aspects of development
the halogen lamps and the main trends of research are indicated. The tasks and its possible solutions are formulated. It
will allow for the development of halogen lamps maximum economic efficiency.

NCCIELOBAHUE K/IIOYEBBIX CJIOB KAK UHCTPYMEHT OIITUMHU3ALIUN
YHPABJIEHUA JIEKTPOHHBIMU JOKYMEHTAMUAU

bakanoBa H.b., YecmanoBa IU.B.

OI'bOY BIIO «Ilen3enckuii rocygapcTBeHHbIH yHUBepcuTeT», Ilensa, Poccus
(440026, . Ilen3a, yin. Kpacnas, 40),
e-mail: inoup@pnzgu.ru

B crarbe npeanaraercss METOMKA aHAIN3a TEKCTOB JOKYMEHTOB, SIBJISIFOILAsICS OCHOBOM aBTOMAaTH3UpPOBAHHOMN
MH()OPMAIIMOHHOH CHCTEMBI ayiTa HOPMATHBHBIX JTOKyMEHTOB OpraHu3anuy. Llemb aHanmsa — mpoBepKa COOTBET-
CTBHUS MOJIOXKEHUH, 3aKPEINICHHBIX B IeHICTBYIOIINX HOPMATUBHBIX JOKYMEHTAX, PealbHON CUTyalllH, CII0KUBIICHCS B
opranm3anud. [Iporenypa aHanm3a BKIIOUAET JBa IMOCIEAOBATENBHBIX 3Tala: MCCIS0BATEIbCKII N aHATUTHYSCKHN.
Lenbro nccnenoBaTeNnbCKOro 3Tana sBISeTCs BbIACICHHE B pacCMaTpUBAeMOM TEKCTE€ OCHOBHBIX JIMHTBUCTHYECKHUX
KOHCTPYKIIMH U OTIpefieieHNe B HUX JCHCTBYIOMNX CyOBEKTOB, BBIMOTHACMBIX UMH A€ CTBHI, 0OBEKTOB, HA KOTOPHIE
HaIpaBJICHbI ACHCTBHS, a TAKXKE CBOMCTB CyOBEKTOB, 00BEKTOB M JeHUCTBHUil. [TosTydeHHbIe pe3ysbTaThl SBISIOTCS HC-
XOIHBIMH JAHHBIMH JUISl BTOPOTO (aHATUTHYIECKOTO) Tara METOANKHI aHAIM3a TEKCTOB JJOKYMEHTOB, IIETBI0 KOTOPOTO
SBISIETCST POPMYITMPOBAHUE PEKOMEHIALINI 110 ONTHMH3AIMU OM3HEC-TIPOIIECCOB M IEKTPOHHBIX JOKYMEHTOIOTOKOB.
IpennoxeHHast METOAMKA aHAJIN3a TEKCTOB JIOKyMEHTOB ITO3BOJISIET MPUBECTH BHYTPEHHNE HOPMATHBHBIE TOKYMEHTHI
B COOTBETCTBHUE C PEAbHBIM pacrpeseieHneM (QyHKIMOHAIBHBIX 00s3aHHOCTEH MEX/y COTPYAHUKAMH, a TAKIKe MO-
BBEICUTH 3G PEKTHBHOCTH (YHKIIMOHUPOBAHHS OPTaHU3AINHU B IIETOM.

KEYWORD RESEARCH IS OPTIMIZATION TOOLS ELECTRONIC
DOCUMENT MANAGEMENT

Bakanova N.B., Usmanova 1.V.

Penza State University, Penza, Russia (440026, Penza, Street Krasnaya, 40),
e-mail: inoup@pnzgu.ru

In this paper we propose a text analysis methods, which is the basis of an automated information system audit
regulations of the organization. The purpose of the analysis - to check compliance with provisions laid down in the
existing normative documents, the real situation in the organization. The test procedure involves two successive
stages: research and analytical. The aim of the research stage is the selection in the text under consideration the basic
linguistic structures and the definition of actors in them, they perform actions, objects, on which the action, as well
as the properties of subjects, objects and actions. The results obtained are the initial data for the second (analytical)
phase of text analysis methods, which aims to formulate recommendations to optimize business processes and
electronic route of the documents. The proposed method of analysis of texts can cause internal regulations in line
with the actual distribution of functional responsibilities between the staff, and to increase the efficiency of the
organization as a whole.

OLEHKA IIEJIECOOBPAZHOCTH UCITIOJIb3OBAHMUS [TPOT'PAMMHO-AIIITAPATHBIX
KOMILIEKCOB TEJIEMEXAHUKH JIJIsA CHUKEHWS BEPOSITHOCTU
BO3HUKHOBEHUSA ABAPUU HA I'A3OPACITIPEIEJIMTEJIBHBIX
ITYHKTAX 1 YCTAHOBKAX

bananauna E.A., Tumomnenko c.B.

®I'BOY BIIO «Bnagumupcekuil rocyiapcTBeHHbIH yHUBEpCUTET UMeHH Allekcanipa [‘puropresuda
n Hukonas ['puropsesuua CroneroBbix», Bragumup, Poccus (600000, Bragumup, yi. Fopskoro, 1. 87),
e-mail: oid@vlsu.ru

Crarbsi TOCBSIIEHA BOIPOCY OLCHKH I1e71ecO000pa3HOCTH UCIIONB30BaHUS IIPOrPAMMHO-AIIAPATHBIX KOMIIIEKCOB
TENeMEeXaHUKH, MOBBIMIAIOIINX HAJEKHOCTh U CHIDKAIOIINX BEPOATHOCTh aBAPHU HA Ia30MIPOBOJAX U FA30UCTIONb3YI0-
meM 000pyIoBaHHH. PacCMOTPEHbI BO3MOXHBIC IIPHYMHBI BOSHUKHOBEHHUS HEMOJIAI0K 000pyIOBAaHMS HA Ta3u(HIH-
poBaHHBIX 0ObekTax. [IpuBeneHO ommcaHue CyIMEecTBYIOMUX MPOrPaMMHO-ANIAPaTHEIX KOMIUIEKCOB TEIE€MEXaHUKH.
Ha ocHoBe umeromuxcss METOAUK MPUBEAEH pacyeT 10 ONPEACICHUI0 BEPOSITHOCTU aBapuil B ra30BON IPOMBIIIICH-
HoCTH. 7151 CHYOKEHUSI PUCKA MIPEITIOAKEHBI MEPOTIPHATHS, BBIOOP KOTOPBIX 000CHOBAH. [ TaBHBIN HCTOUHNK 000CHOBA-
HUSI — DKOHOMHUYECKHE OIIEHKH PHUCKA COOBITHSI TMOCIIC BHEIPEHUSI COOTBETCTBYOMIEro Meponpusatus. Crenan aHanms
LeNecO00pa3HOCTH HCTIONb30BAHMS TEIEMEXaHUKU B Ta30BOM XO35HCTBE C SKOHOMHUYECKOH M BEPOSITHOCTHOH TOUEK
3penust. Vcronb3oBaHue IPOrpaMMHO-AIIIAPAaTHBIX KOMIIIEKCOB TEIEMEXaHUKHU JJIsi MOHUTOPHHTA (DM3NYECKHUX JaH-
HBIX TA30HCIONB3YIOIIETO 000PyA0BAaHUS MO3BOISAET COKPATUTh BEPOATHOCTh BO3HUKHOBEHUS aBapPUHHBIX CHUTYyaIHi
B 3 pasa.
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ASSESS WHETHER TO USEHARDWARE-SOFTWARE COMPLEXTELETO REDUCE THE
RISKOF ACCIDENTS ON GAS DISTRIBUTIONITEM AND SETTING

Balandina E.A., Timoshenko S.V.

FSBE of Higher Vocational Education “Vladimir State University name after Alexander G. and Nicholay G.
Stoletovs”, Vladimir city, Russia (600000, Vladimir, st. Gorky, 87), e-mail: oid@vlsu.ru

The article focuses on assessing the feasibility of using hardware-software remote control system, improve
reliability and reduce the likelihood of accidents at gas pipelines and gas-powered equipment. The possible causes of
hardware problems on gasified objects. A description of the existing hardware and software systems telecontrol. On the
basis of results of the calculation methods to determine the likelihood of accidents in the gas industry. The analysis of
the feasibility of using a remote control in the gas industry from an economic and a probabilistic point of view. Using
hardware and software systems for the remote control system for monitoring the physical data gas equipment can
reduce the probability of accidents in 3 times.

HNCCIIEJOBAHHUE PASMEPOB BO3YIIHOI'O CTOJIBA
B IWJIMHAPOKOHUYECKOM I'lIPOLIUKJIOHE

banaxuun U.A.

OI'bBOY BIIO Huxeropoackuii rocynapcTBeHHbIH TexHUUeckuil yuuBepcureT um. P.E. Anekceesa,
Hwxnnit Hosropon, Poccus (603950, I'CII-41, H.Hosropox, yin. MunmnHa, 24), e-mail: bia2000@yandex.ru

[TpoBeneHb! 3KCIEPUMEHTANbHBIE HCCIIETOBAHUS PA3MEPOB BO3AYIIHOTO CTOJI0a B LIMIIMHAPOKOHUIECKOM THIPO-
uKIoHe. [loydeHsl YicIeHHbIe 3aBUCHMOCTH JUISl pacdeTa JJMaMeTpa BO3IYIIHOIO CTON0A B PAa3IMYHBIX CEUCHHUSIX
anmapara. MccaenoBanus NpoBOAMINCH HAa TPO3PAYHBIX HIMHIPOKOHHYECKUX THIPOLUKIOHAX, H3TOTOBIECHHBIX U3
oprerexia. JluameTpsl HUIMHAPUUCCKUX KOPITyCOB anmnaparoB cocTassui 75 u 80 Mm. Mcnonb30Banuch KOMIIEKTHI
CMEHHBIX JIeTanei anmnaparoB. DKCIEPHUMEHTHI TPOBOAMINCE IPH JTABICHHAX BOJBI HAa BXOZIE B THAPONUKIOHBI 0T 0,025
1o 0,3 MITa. VccnenoBanusi OCHOBBIBAIUCE HA METO/IE BUJICOCHEMKH BO3JYIIHOIO CTOJI0A BHYTPU HMPO3PAvYHOTO T'H-
JPOIUKIIOHA PH UMITYJIbCHOM OCBEILIEHHH C MOCIENYIOIEH KOMITBIOTEPHOH 00pabO0TKON MOIy4YEeHHBIX BUICOKAIPOB.
AHaIM3 BHJICOKAIPOB ¢ M300paKeHNEM BO3IYIIHOTO CTOJI0A IMPOBOAWICS B rpauuecKoM perakrope. JKCIepuMeH-
TaJIbHbIE JJAHHBIEC TTO3BOJMIIN MONTYYUTh PacdeTHbIE (YOPMYIBI HE TOIBKO BHYTPH IMINHIPUUECKOTO KOPITyca, HO U B
BBIXOJIHBIX OTBEPCTUAX MMIPOLUKIIOHA. [Ipe/ioskeHHbIe 3aBUCUMOCTH [IPOBEPEHBI B IIIMPOKUX UHTEPBaJIaX KOHCTPYK-
THBHBIX M PEKMMHBIX TAPAMETPOB U MOKA3AIH XOPOIIYIO CTENEHb TOYHOCTH.

THE STUDY OF THE DIMENSIONS OF AIR CORE
IN CYLINDROCONICAL HYDROCYCLONE

Balakhnin I.A.

Nizhny Novgorod state technical university named R.E. Alekseeva, Nizhny Novgorod, Russia,
(603950, GSP-41, N.Novgorod, Minin street, 24), e-mail: bia2000@yandex.ru

Experimental studies of the dimensions of air core in a cylindroconical hydrocyclone were performed. Numerical
dependences for calculation of the diameter of an air core in the various sections of the apparatus were derived. Studies
were conducted on a transparent cylindroconical hydrocyclones, made of plexiglas. The diameters of the cylindrical
housings of the devices was 75 and 80 mm. Sets of replaceable parts of the apparatus was used. The experiments were
carried out at pressures of water at the entrance to the hydrocyclones from 0.025 to 0.3 MPa. The research was based
on the method of recording a video of an air core inside the transparent hydrocyclone under pulsed illumination and
subsequent computer processing of the received frames. Analysis of frames with a picture of an air core was carried
out in a graphics editor. The experimental data allowed us to obtain formulas not only within the cylindrical housing,
but also in the discharge outlet of the hydrocyclone. The dependencies are checked at a wide range of constructive and
regime parameters and showed a good degree of accuracy.

OBECIHHEYEHHUE OTKA3OYCTOI>1‘II{IBOCTH CETH IIOBBILNEHUEM HAJEKHOCTH
EE TOIIOJIOT'NA

bamnamosa T.U.

OI'BOY BIIO «Hmkeroponckuii rocynapCTBeHHBIN TeXHUYECKUi yHIBepeuTeT M. P.E. Anekceeay,
Hwxuuit Hosropon, Poccust (603950, . Huxuuit Hosropon, I'CIT-41, yn. MunuHa, 1. 24), e-mail: tibalashova@mail.ru

[Ipennaraercs MeTON MOCTPOEHUS ONTUMAJIbHON TOIOJIOTUY CETU NIEPEAAUU JAHHBIX 10 KPUTEPUSIM Ha/ICKHOCTU
NpH HAJTMYUHU OTPAHUUYEHUH, OCHOBAHHBIN HAa MPUMEHEHNH aJITOPUTMOB 3BOTIOIMOHHOTO MOJETNpOBaHus. B kauecTBe
ToKa3zaresiell HaJexKHOCTH UCIONB3YIOTCS MUHUMAJIbHAS CTENeHb HCX0/a AyT U3 000 BepIINHEI, MUHIMAIBHOE Ce-
YeHHE, BEPOATHOCTh CBSI3HOCTHU rpada, KOJIMYeCTBO MHUHUMAJIBHBIX CEYEHUH rpad-moneny cetH. BrimonHena anar-
Talys TEHETHYECKOTO allfOpPUTMa, HACTPOMKa ero OnepaTopoB JUIsl PEIICHHs 3a71ad BHECEHNUs M30BITOYHOCTH B BHJIE
JIOTIOTHUTEIBbHBIX KaHAJOB CBA3U U ONpEJeTIeHHs ONTHMaIbHONW TOMonoruu cetu. Tomomorus npeacrapisieTcs rpad-
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MOZEJIbIO, KOTOpass B TCHETUYECKOM aJITOPUTME KOIUPYETCA OUTOBOM CTpOKOﬁ C HCHYJIEBBIMH 3JIEMEHTAMU, COOTBET-
CTBYIOIIMMU KaHaJlaM CBSA3H. I[aHHI:IfI oAX0 HaIllpaBJICH HAa PCHICHUE 3a/1a4 IOCTPOCHUA OTKa30yCTOI>‘I‘IPIBbIX CCTeﬁ,
B TOM 4YHCJIC yCTOI\;I'-{I/IBLIX K BO3L[€ﬁCTBI/HO pacnpeaciICHHbIX aTaK THUIla «OTKa3 B 06C.]'[y)KI/IBaHI/II/I>), HaIpaBJICHHBIX Ha
3aIll0JIHCHUEC KaHalla nepeaain JaHHbIX, B(I)(I)SKTI/IBCH IIpH pCHICHUU 3a1a1 6aHaHCI/Ip0BKI/I Harpysku.

NETWORK FAULT TOLERANCE ENSURING BY INCREASING
OF ITS TOPOLOGY RELIABILITY

Balashova T.I.

Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, street Minin, 24), e-mail: tibalashova@mail.ru

The method of the optimal network topology development considering reliability criteria with certain restrictions
based on evolutionary computation algorithms is proposed. The minimum degree of a vertex, the minimum graph
cut, the graph connectivity probability, the number of minimum network graph-model cuts are used as a reliability
indicators. The genetic algorithm adaptation, its operators tuning are performed to solve the problems of redundancy
introduction in the form of additional communication channels and optimal network topology determination. The
topology is represented as a graph model which is coded in genetic algorithm in the bit string with nonzero elements
corresponding to a communication channel. This approach aims at solving of fault-tolerant networks development
problems including the networks resistant to the “Denial of service” attacks, which aim to the communication channel
flood; it is effective in the problem of load balancing solving.

OINNPEJAEJIEHUE CHUJI COITPOTUBJIEHUSA ITIOBOPOTY COYJIEHEHHBIX
JABYX3BEHHBIX I'VCEHUYHbBIX MAIIIWUH

Bbapaxranos JI.B., Baxugos VY.11I., Mausinuu C.E.

Hwuxeropoackuii rocynapcTBeHHbINH TexHUUeckuil yuusepeuretr uM. P.E.Anekceesa, r. Huxuuii Hosropoa, Poccus
(603950, I'CIT-41, H.Hosropox, yi. Mununa, 1.24), e-mail:umar-vahidov@mail.ru

CraTbsl OCBSAIICHA OTPECIICHHIO CHII, KOTOPBIE IEHCTBYIOT Ha 3BEHBSI COUWICHEHHOH IBYX3BEHHON TYCEHUYHON
MalIMHBI IPY COBEPILCHUH TIOBOPOTA, HAXOKACHHIO YCUIINH B THAPOIMIMH/IPAX, HEOOXOIUMBIX /IS 00€CIIeUeHHs 110~
BOPOTA MAIINHEL B cTaThe MpuBeaeHb! KWHEMATHYECKNE CXeMbI TIOBOPOTA JBYX3BEHHOH I'yCEHHIHON MAIIMHEL Jlana
cxema JIeHCTBHS BHELIHUX CHJI Ha 3BEHO MalIMHBI. PaccMoTpeH Hanbolsiee 0ObEeKTHBHBIH (Ha HAII B3INIS) KpUTEpHit
JUISL OLIEHKH JISHCTBHS TYCEHHUIIBI HAa TPYHT — IMMKOBOE AaBieHne. [[poaHann3npoBaHo BIUSHUE THIIA TyCEHHITBI Ha ITH-
KoBoe JaBieHue. Jlansl GopMyItbl JUTs pacyeTa CONPOTHBICHUIO TOBOPOTA T'yCEHNYHOIN MallMHBI, yYUTHIBAIOIINE T'€0-
METpHIECKHE U CHIIOBBIE TTapamMeTphl. [IpiBeneHs! rpadikn 3aBUCHMOCTEH cil, AeHCTBYIONINX HA 3BHBS IyCEHHUIHON
MallMHbI Yepe3 FUIAPOLMIMHAPLI B 3aBUCUMOCTH OT yIJla CKJIajblBaHus, B ipeaenax ot 0 1o 30 rpaxycos.

THE DETERMINATION OF RESISTANCE FORCES DURING THE TURNING MOTION
OF CATERPILLAR SEMI-SECTION VEHICLES

Barakhtanov L.V., Vakhidov U.S., Manyanin S.E.

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

Article is devoted to defining the forces that act on the section of articulated articulated tracked vehicle in the
commission of the turn, finding efforts in the hydraulic cylinders necessary for the rotation of the machine. The paper
presents the kinematic rotation scheme articulated tracked vehicle. The scheme of the action of external forces on the
link in the machine. Considered the most objective (in our opinion) the criterion for evaluating the action on the ground
caterpillars — the peak pressure. The influence of the type of caterpillar on peak pressure. Formulas for calculating the
resistance to rotation of a tracked vehicle, taking into account the geometric and force parameters. Shows graphs of
force acting on the section of the tracked vehicle via hydraulic cylinders, depending on the folding angle, in the range
of 0 to 30 degrees.

CBSI3b [IOKA3ATEJIEM HAJIEXKHOCTH DJIEKTPOOBOPY/IOBAHUSI KPAHOB
C UX TPOU3BOJUTEJBHOCTBIO HA ITPEATIPUATUAX
JIECOITPOMBIIIVIEHHOT'O KOMILJIEKCA

bacmanoB B.I., Xoamanckux B.M.

®denepanbHOe rocyIapCTBEHHOE OIO/PKETHOE 00pa30BaTeIbHOE YUPEKAESHHE BBICIIETO IPO(eCcCHOHAIEHOTO
o0pazoBanus «BsATckuil ToCcynapcTBEeHHBIN YHHBEpCUTET, T. Kupos, Poccuns (610000, Kupos, yin. Mockosckas, 36),
e-mail: kaf eps@vyatsu.ru

Hy6ﬂ1/11<au1/151 MOCBALICHA UCCIIEAOBAHUIO BIUAHUA HAACIKHOCTU KPAHOBOI'O 3HeKTpOO60pyIIOBaHI/ISI Ha IMpou3s-
BOAUTECIBHOCTH KPAaHOB IPU AOMYILICHUN a0COIOTHOM HanC)KHOCTHU MEXaHMYECKOW CHCTEMBbI. TeXHOJIOrnYeCKue

HAYYHOE OBO3PEHME Nel



68 TECHNICAL SCIENCES

OllepallMu TIOTPY3KH M MITA0CNEBKH JIeCOMAaTEpPHaIOB 001aJal0T CBOMCTBAMH IIPOCTEHIIIETo TyaCCOHOBCKOTO IT10-
TOKa. AHAJOTHYHBIMH CBOWCTBaAMH 00JIaAaI0T TOTOKH OTKA30B M BOCCTAHOBICHUH KPAHOBOTO AIEKTPOOOOPyYI0Ba-
HYS, T.€. QYHKIIMOHHUPOBAHUE KPAHOBOTO JIEKTPOOOOPYIOBAHMUS B COBOKYITHOCTH C TEXHOJIOTHYECKHUM IIPOIECCOM
MOTPY3KH U MTA0ETEBKH MOXHO IPEJCTABUTh B BUIE CHCTEMBI MaCCOBOTO OOCITY’KHBAHHS C BOCCTAHOBICHHEM.
IIpennaraercst TeopeTHueckas 3aBUCHMOCTb, KOTOPasl MO3BOJISIET YCTAHABIMBATE CBsI3b MEXAy Koddduiuentom
TOTOBHOCTH U TIPOM3BOANUTENBEHOCTHIO KpaHa C OHOBPEMEHHBIM yUE€TOM HHTCHCHBHOCTEH pabOTHI KpaHa M OTKa-
30B €ro 1eKTpoodopynoBanus. [10dydeHbl TeOpeTHYECKUE BBIPAXKCHHUSI, KOTOPbIE MOYKHO HCIIONB30BaTh [UIs pac-
YeTa KOMIIIEKCHBIX MOKa3aTeslel Halle)KHOCTH KPAaHOBOTO 3IEKTPO0OOPYyTOBaHUS — KO3 (DUIIMEHTA TeXHIIECKON
TOTOBHOCTH U KO3 pHIHEHTa MPOCTOs Yepe3 Ko PUIIMEHTHI 3arpy3KH KpaHa 0TKa3aMU KOHKPETHBIX 2JIEMEHTOB
9NEKTPOOOOPYIOBAHNS.

RELATION OF PARAMETERS OF RELIABILITY ELECTRICAL EQUIPMENT
OF CRANES WITH THEIR PRODUCTIVITY AT THE ENTERPRISES
OF TIMBER INDUSTRY COMPLEX

Basmanov V.G., Kholmanskikh V.M.

Federal State budget institution of higher education “Vyatka State University”, Kirov, Russia
(610000, Kirov, Moskovskaya Street, 36), e-mail: kaf eps@vyatsu.ru.

The publication is devoted to research of influence of reliability crane electric equipment on productiveness cranes
in assuming absolute reliability of the mechanical system. Technological operations of loading and stowage timber have
the properties of a simplest Poisson flow. Similar properties have streams of failures and restoring electric equipment
of cranes, i.e. the functioning electric equipment of crane in combination with the technological process of loading and
stowage can be represented as a system of mass service with restoring. Is proposed a theoretical dependence, which
allows you to establish a link between factor the readiness and productivity of the crane simultaneous while taking into
account the intensity of work of the crane and the refusals of its electrical equipment. Were proposed the theoretical
expressions that can be used to calculate complex parameters of reliability electric equipment of crane — technical
readiness coefficient and coefficient of downtime through coefficients load crane denials specific elements of electrical
equipment.

MECTO AKYCTOQJIEKTPOMATI'HUTHOI'O METOJA HEPA3ZPYIIAIOIIEI'O
KOHTPOJIA AATE3NOHHBIX COEJUHEHUU KOMITO3UIIUMOHHBIX
MATEPHUAJIOB B JE®EKTOCKOIINHN

Baymrapran M.U.!, Ky3uenos B.I1.%, Kyaemos B.K.}, ®anees FO.A.!

1 Ky3I'TV, Kemeposo
2 «HTK «Oxonorus», Kemeposo
3 HU TITY, Tomck

PaccmoTpeHsl HepaspyLIalomue METOAbI KOHTPOJIST OTHOCHUTEIBEHO BXOIHBIX M BBIXOIHBIX BHJIOB BO3JCHCTBHUS
Ha m3aenue (obpasemn). [TokazaHo, yTo pasHOOOpa3ue METOAOB NPUBOAUT K HEKOPPEKTHOMY MOHHMAHHIO CYIIHOCTH
METO/IOB HEpa3pyLIAIOIIEro KOHTPOJIsL, B 0COOCHHOCTH ATO KAacaeTcs METOI0B KOMIUICKCHBIX MM HHTETPUPOBAHHBIX.
PaccMOTpEHBI HEKOTOPBIE KOMILJIEKCHBIE METO/IbI, B OCHOBE KOTOPBIX JISXKAT aKyCTHYECKUH, 3IEKTPUYCCKUI 1 MATHUT-
HBII MeTonpl. [lokaszaHo, YTO pa3iIMYHBIE COUETAHMS ITUX METOIOB 00Pa3yIOT KOMITIEKCHBIE METOMBI ISl IIMPOKOTO
TIOJISL MCCIICIOBAHMIT MaTEePHAIoB METOAAMHU Hepa3pyLIAIoIero KOHTpois. OnpeieneH MeToz, Hanbosee MOAXOAAIIMI
JUISL KOHTPOJISL IIPOYHOCTHBIX CBOMCTB CIIONCTBIX INTIACTHKOB. B 3TOM MeTone 30HAMpYIOIMIAst SHEPTHsl aKyCTHYecKas,
cofepxKallias Kak 3ByKOBBIE, TaK U yJIbTPa3ByKOBbIC 4acTOThl. CHI'HAll OTKIMKA UMEET JIEKTPOMArHUTHYIO SHEPIHIO.
DJIeKTpOMAarHUTHAsI SHEPrHsl BO3HHUKAET 33 CYET TpaHC(HOpPMAalUH aKyCTHYECKOH YHEPIHU YaCTUIAMH KPUCTAJUINTOB
CErHETOKEPAMUKH C TIOMOLLBIO IIPSIMOTO ITbE303JIEKTPUUECKOro A (ekTa, KOTOPHIM OHU 00JIAIAl0T U IPEABAPUTENIBLHO
CO3/IaHHOU M3 YACTHIl KOTEPEHTHON KOONEPaTHBHON CUCTEMBI.

PLACE AKUSTOELEKTROMAGNITNOGO NONDESTRUCTIVE CONTROL ADHESIVE
BONDING OF COMPOSITE MATERIALS IN TESTING

Baumgartén M.L.!; Kuznetsov V.P.2, Kuleshov V.K.%, Fadeev Y.A.!

1 FGBOU VPO «Kuzbass State Technical University named after T.F. Gorbachev», Kemerovo, Russia
(Kemerovo, 650000, Vesennajaj, 28)
2 NTK «Ecology», Kemerovo, e-mail: vpk-51@mail.ru
3 National Research «Tomsk Polytechnic University», Tomsk, Russia,(Tomsk, 634050, Lenin A., 30)

Considered non-destructive inspection methods for input and output types of actions on the product (sample).
The diversity of methods leads to an incorrect understanding of the essence of NDT methods, especially with respect
to complex methods or integrated. Discusses some complex methods , which are based on acoustic, electric and
magnetic methods. It is shown that various combinations of these techniques form a complex methods for a wide field
of materials research NDT methods. Determined the most suitable method for monitoring the strength properties of
the laminates. In this method, the energy of the acoustic probe containing both audio and Ultrasonic frequency. The
response signal is electromagnetic energy. Electromagnetic energy is due to the transformation of acoustic energy
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particles ferroelectric crystallites using direct piezoelectric effect, which they have previously created and particle
coherent cooperative system.

9KOJOI'O-TEOXUMHNYECKAS OHEHKA NPOAYKTOB HEPEPABOTKH
INIMHUCTO-COJIEBBIX IIINTAMOB KAJIMUHOI'O MTPOU3BOJACTBA

Bauypun B.A., CmeTannnkoB A.®., Xoxpsikosa E.C.

OI'bYH I'opasliif unctutyt Ypansckoro oraenenus PAH, Ilepms, Poccust
(614007, [lepmb, yn. Cubupckas, 78a),
e-mail: bba@mi-perm.ru

JlaHa 9KOIOTO-TeOXUMHYECKast XapaKTePHCTHKA TIIHHUCTO-COJIEBBIX IIUIAMOB, 00Pa3yIOLINXCs IPH 000TaIIeHIH
KauiHbIX pya. Crenuduyeckoir 0COOEHHOCTHIO MX COCTaBa SIBJSFOTCS BHICOKOE COMIEPKAHUE JIETKOPACTBOPUMBIX XJIO-
PUAHBIX MUHEPAJIOB, TSDKENBIX METAJUIOB, IIHMPOKOTO CIIEKTPa OPTaHMYECKHX COSITMHEHHUH. YCTaHOBIEHO, 4TO (IIo-
TaIMOHHOE 00ECIUTAMIIMBAHNE KATMWHBIX Py COMPOBOXKIACTCS BOSHUKHOBECHHUEM PA3INYHBIX (DU3NKO-XUMUICCKUX
00CTaHOBOK (TEXHOJIOTUYECKUAX TEOXUMHIECCKHX 0apbepoB), MPUBOAANINX K HAKOIICHUIO B OTXOAAX JIEMEHTOB-TIPH-
Mecel U (pOPMHUPOBAHHIO C MX YYACTHUEM CJIOKHBIX OpPraHO-MHUHEPATbHBIX KOMIUIEKCOB. B OpraHndeckom 3arpsizHe-
HUYM OCHOBHYIO POJIb UTPAET HAKOIUICHHE B HUX TEXHOJOTHYECKUX XMMPEAareHTOB U MPOMYKTOB MX TpaHC(HOpMAInH.
PaccMOTpeHbI BO3MOXKHBIC HAMPABJICHHS U TEXHOJIOTHH MEPepadOTKH IIMHUCTO-COJICBBIX MUIAMOB C TOJyYCHUEM B
KadecTBe KOHEYHOTO TPOAYKTa TPaHyIMPOBAHHOTO MaTepHaia, KOTOPBI MOXKHO HCIIONIb30BaTh B KA9eCTBE YIOOPCHUIT
MPOJIOHTUPOBAHHOTO JCHCTBUSI U JIUIsl CO3JAHUS M30JIUPYIONINX reoMaTeprasioB. [IpoBeieHO HCclieIoBaHuEe 0COOCH-
HOCTEH M3MEHEHHsI UX COCTaBa IPH B3aUMOIEHCTBUH C BOJION.

ECOLOGICAL AND GEOCHEMICAL EVALUATION OF CLAY-SALT SLURRIES
OF POTASH ORE PRODUCTION

Bachurin B.A., Smetannikov A.P., Khokhryakova E.S.

Mining Instititute, Russian Academy of Science, Ural Branch, Perm, Russia
(614007, Perm, street Sibirskaj, 78a),
e-mail: bba@mi-perm.ru

Ecological and geochemical characteristics of clay-salt slurries produced with potash ore have been described.
A specific feature its composition is high content of soluble chloride minerals, heavy metals, a wide range of organic
compounds. It is found that the flotation of potash ores desliming, accompanied by the emergence of various physical
and chemical environments (technological geochemical barriers), leading to the accumulation of waste in the trace
elements and the formation with its participation organic and mineral complexes. The accumulation of technological
chemicals and its transformation products play a major role in organic pollution. There are considered options and
processing technologies of clay-salt slurries, to yield a final product of the granular material, which can be used as
fertilizer for long-acting and producing isolating geomaterials. Features of changes in composition in contact with
water have been investigated.

METOAUKA U MTHCTPYMEHTAJIBHBIE CPEJJCTBA ABTOMATHU3AIINN
MPOBEAEHUSA BBIYUCJIIUTEJBHBIX DKCIIEPUMEHTOB
IO UMUTAIIUOHHOMY MOJEJNPOBAHHUIO CJIOKHBIX CUCTEM

Bamapuna O.10.!, Imurpues B.1.', Kopcykos A.C.2,
Hockos C.U.3, ®eokTrcros A.I'2

1 UpkyTtckuit rocynapcTBeHHblll yHuBepeutet, Mpkytck, Poccus (664003, UpkyTck, yiu. Kapna Mapkca, 1),
e-mail: basharinaolga@mail.ru
2 UnctutyT quHamuky cucteM u teopu ympasienus CO PAH, Upkytck, Poccus
(664033, UpkyTck, yi. Jlepmonrosa, 134),
e-mail: agf65@yandex.ru
3 UpkyTckuii rocynapCTBEeHHBIH YHHBEPCUTET ITyTel coobmenus, MpkyTck, Poccust
(664074, Upkytck, yin. UepHslesckoro, 15),
e-mail: noskov_s@irgups.ru

B crarbe paccMaTpuUBarOTCSI HHCTPYMEHTAIbHbIE CPEICTBA UIMUTAI[IOHHOTO MOAEIUPOBAHNUS CIOKHBIX CHCTEM,
Gasupyromyecs Ha UCIOIB30BAHUHU PacHpee]ICHHON BBIYUCIUTEIILHON CpeIbl U BBIIOJIHEHUs Mojeseid. Moxenn
CIIOXKHBIX cucTeM cTposatcs Ha s3bike GPSS. TIpuBoautcs MeToanka NpUMEHEHHsT HHCTPYMEHTAIBHBIX CPEACTB MPH
peLLICHUY 3a/1ad UCCIIC0BAHUS CIOKHBIX CUCTEM. BbINonHeHue MOJEIMPOBaHUS OCYILECTBISECTCS IIyTEM MHOTOBapU-
AHTHBIX PACHPEETCHHBIX BEIYUCICHUH, YTO MO3BOMIAET CyIIECTBEHHO COKPATHThH BPEMsI PEIIeHNs 3a1aun. B kauecTBe
pacnpeeeHHON BEIYUCIUTEIbHON Cpe/ibl IPEIIaracTcs UCI0JIb30BaTh BHIUUCIUTEIbHbIC KIACTEPhl, OPraHU30BaHHBIC
Ha 0a3e MepcOHATBbHBIX KOMIBIOTEPOB yueOHO-00pa30BaTeIbHBIX W HAY4HBIX opraHm3anuil. [IpuBomsrcs mpumeps
NIPUMEHEHNs] HHCTPYMEHTAJIBHBIX CPEJICTB B IIPOLIECCE PEIICHNs] BAYKHBIX MPAKTHUECKHX 3a1ad. [IpuHIMITEL paboTsL,
METOANKA TTPUMEHEHNS, CIIOCOOBI M CPEICTBA PEaTU3aUU PACCMOTPEHHBIX HHCTPYMEHTOB 00€CTIEUNBAIOT ITHPOKHUI
CIIEKTP MCIIOJIb30BAHMS X (PYHKIIMOHAIBHBIX BO3MOKHOCTEH ISl HMHTAIMOHHOTO MOJICIMPOBAHUS CIIOXKHBIX CHCTEM
B CaMbIX Pa3IM4HbIX cepax JesTeIbHOCTH.
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METHODOLOGY AND SOFTWARE TOOLS OF COMPUTING EXPERIMENTS
AUTOMATION ON IMITATION OF COMLEX SYSTEM MODELLING

Basharina O.Y.!, Dmitriev V.L!, Korsukov A.S.%, Noskov S.I.3, Feoktistov A.G.2

1 Irkutsk State University, Irkutsk, Russia (1, Karl-Marx, Irkutsk, 664003), e-mail: basharinaolga@mail.ru
2 Institute of Systems Dynamics and Control Theory of Siberian Branch of Russian Academy of Sciences,
Irkutsk, Russia (134, Lermontov, Irkutsk, 664033), e-mail: agf65@yandex.ru
3 Irkutsk State University of Railway Communications, Irkutsk, Russia,

(15, Irkutsk, Chernishevskogo, 664074), e-mail: noskov_s@irgups.ru

The article overviews the software tools of complex system modeling based on the use of distributed computing environment
for modeling. The models of complex system are based on the GPSS language. The authors represent the methodology of
software tools implementing to solve the research tasks of the complex system. Modeling is carried out with the help of
multiversion distributive calculations that allow reducing the time for task solution. As an example of distributive computing
environment are taken the computer clusters, based on the personal computers of educational and scientific establishments. The
article represents the examples of software tools implementation in the process of very important practical tasks solution. The
principles of work, the methodology of application, means and ways of implementing the above mentioned instruments provide
the wide usage of their functional possibilities to imitate the modeling of complex systems in different spheres of human activity.

YUCJIEHHOE UCCJIIENOBAHUE METOJA OIIPEJEJIEHUSA TAPAMETPOB IBUKEHUA
TOYEYHOTI'O HCTOYHUKA OIITUYECKOT'O U3JIYUYEHUSA

Be3yrios JI.A., FOxnoB B.!., Euru6apsu U.A., Jlameunos C.H.

OI'BOY BIIO «/loHcKoi rocynapcTBeHHbIN TeXHUUECKUH yHUBepcuTeT», Pocros-Ha-Jlony, Poccus
(344011, r. PocroB-na-/lony, . ['arapuna, 1), e-mail: bezuglovda@mail.ru

AHalu3 pes3ysbTaToB BBIYMCIIUTENILHOTO SKCIIEPUMEHTA MOKA3bIBACT, YTO pa3Mepsbl JaTdnka (azoBoro GponTa
CYILECTBEHHO BIMSIOT Ha TOYHOCTH MOJTy4aeMbIX OLIEHOK YITIOBBIX KoopanHaT. Hanbornee CHIBHO Takoe BIMSHHE OKa-
3BIBACTCS B CiTydae ciaboi TypOyJeHTHOCTH. DTO 0OBSICHACTCS TEM, YTO B Cilydae caadoii TypOyJeHTHOCTH K pasMepam
Jarduka 0ojee YyBCTBUTEIbHA TOYHOCTh BOCCTAHOBJICHHS (ha30BOT0 ()POHTA, SBIISIOIIASICS, B CBOIO OYEPE/ib, COCTaB-
HOI{ 4aCThIO TOYHOCTH U3MEPEHHS YINIOBBIX KOOpAUHAT. Jlake P CHIIBHON TYpOYJISHTHOCTH IIPUMEHEHHE IaTYMKOB
(azoBoro GpoHTa ONTHIECKOH BOJIHEI OOJBIINX Pa3MEpPOB MO3BOJISET C BHICOKOW TOYHOCTHIO ITPOBOIUTH M3MEPCHUS
YIJIOBBIX KOOpAMHAT 00BbEKTA. B 3TOM cilydae npUMeHEHHE ClIeHaIbHbIX METOIOB YUCICHHOTO AU depeHnpoBanus,
HE HAaKaIUIMBAIOIINX CUCTEMaTHUECKYIO OIINOKY, JeJIaeT BO3MOXKHBIM ITOJTy4SHHUE OIIEHOK YITIOBBIX CKOPOCTEH 00BbEeKTa
C TOYHOCTBIO, COOTBETCTBYIOIIEH TpeboBaHusAM K nepcrnekTuBHbIM OMC. TIpu 3TOM TOYHOCTH MOJTy4aeMbIX OLIEHOK
MIPSIMO NTPOTIOPIMOHAIBHA PACCTOSHUIO IO IEJIH U 00PaTHO MPOIIOPIIMOHAIBHA €€ CKOPOCTH.

NUMERICAL STUDY OF THE METHOD OF DETERMINATION OF PARAMETERS
OF MOTION OF A POINT SOURCE OF OPTICAL RADIATION

Bezuglov D.A., Yukhnov V.I., Yengibaryan I.A., Lashenov S.N.

FGBOU VPO “Don State Technical University”, Rostov- on-Don, Russia
(344011, Rostov -on-Don, pl. Gagarin, 1), e-mail: bezuglovda@mail.ru

Analysis of the results of numerical experiment shows that the size of the sensor phase front significantly affect the accuracy
of estimates of the angular coordinates. Most strongly this effect in the case of weak turbulence. It is explained by the fact that in
the case of weak turbulence to the size of the sensor more sensitive precision recovery phase front, which, in turn, part-precision
measurement of angular coordinates. Even with strong turbulence use of sensors of the phase front of the optical wave of large
size allows high-precision measurements of angular coordinates of the object. In this case, the application of special methods of
numerical differentiation, not accumulating systematic error makes it possible to obtain estimates of the angular velocity of the
object with precision, consistent with the requirements of promising optical measuring . The accuracy of the obtained estimates
is directly proportional to the distance to the target and inversely proportional to its velocity.

METOAbI ONPEJAEJIEHUA NAPAMETPOB IBUKEHUSA TOYEYHOI'O
NCTOYHHUKA OIITUYECKOI'O N3J1YUYEHUSA

Besyriios JI.A., FOxHos B.U., PemeTnukoBa U.B., Beinuenko M.A.

OI'BOY BIIO «/loHCcKOI rocynapcTBeHHbIN TeXHUUECKUH yHUBepcuTeT», Pocros-Ha-Jlony, Poccust
(344011, Pocros-Ha-/lony, . ['arapuna, 1), e-mail: bezuglovda@mail.ru

B nacrosiieit pabote CHHTE3UPOBaH aITOPUTM COBMECTHOM KOMIEHCAIIMH HECTAILIMOHAPHBIX HCKKECHUI ONTHYECKO-
TO U3JTydeHHs], BEI3BAHHBIX €T0 PACIPOCTPaHEHNEM B TypOyJIEHTHOH aTMocdepe 1 M3MepeHus yIIIOBBIX KOOPMHAT HCTOUHH-
Ka 9Toro m3mydenus. OnpesieeHne yroBbIX KOOPIMHAT OCYILECTBISIETCS Ha 0a3e METO]a MAaKCHMAIbHOTO MPABIONON00Hs,
4yeM 00eCIeunBaeTCss MIHUMHU3AIMS CPEIHEKBAIPAaTHUECKOr0 OTKJIOHEHUS MOJyYeHHBIX OLEHOK OT MCTHHHOTO 3HAYCHHS
TIeNIeHTa MOJBIKHOTO 00bekTa. CHHTE3HPOBAHHBIH aTOPUTM NIpeHA3HAUEH JUTS PeaTn3aliy B a[alTUBHBIX ONTHYECKUX
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cucremax (a3oBoro conpspkeHust. Pasmeps! narunka ¢a3oBoro (GpoHTa CYIIECTBEHHO BIUSIOT Ha TOYHOCTh TIOTy4aeMbIX
OIIEHOK YIIOBBIX KoopauHat. Hambomee criibHO Takoe BIHSTHUE OKa3bIBACTCS B CIIydae Cllaboi TypOylneHTHOCTH. DT0 00b-
SICHSIETCSI TEM, UTO B CIIydae cJiaboii TypOyJIEHTHOCTH K pa3MepaMm JaTdrka 0ojiee 1yBCTBUTEINIbHA TOYHOCTh BOCCTAHOBIICHHS
(hazoBoro (poHTA, SBISAIOMASCS, B CBOIO OYCPE/lb, COCTABHON JaCTHIO TOYHOCTH M3MEPEHNSI YITIOBBIX KOOP/IHHAT.

METHODS OF DETERMINATION OF THE PARAMETERS OF MOTION
OF A POINT SOURCE OF OPTICAL RADIATION

Bezuglov D.A., Yukhnov V.I., Reshetnikova 1.V., Belichenko M.A.

FGBOU VPO “Don State Technical University”, Rostov- on-Don, Russia
(344011, Rostov -on-Don, pl. Gagarin, 1), e-mail: bezuglovda@mail.ru

In the present work synthesized algorithm collective compensation nonstationary distortions of optical radiation,
caused by its propagation in a turbulent atmosphere, and measurement of angular coordinates of the source of this
radiation. The definition of angular coordinates is carried out on the basis of the maximum likelihood method, which
ensures minimization of the standard deviation of the estimates from the true bearing from a mobile object. Synthesized
algorithm intended to be implemented in an adaptive optical systems, phase conjugation. The size of the sensor phase
front significantly affect the accuracy of estimates of the angular coordinates. Most strongly this effect in the case
of weak turbulence. This is because in the case of weak turbulence to the size of the sensor more sensitive precision
recovery phase front, which, in turn, part-precision measurement of angular coordinates.

AJATITUBHBIE ONITUYECKUE CUCTEMBI: METO/IbI 1 YCTPOMCTBA
BOCCTAHOBJIEHHS U KOPPEKIIMU ®A30BOI'O ®POHTA

BesyrioB JI.A., PemernuxoBa N.B., Caxapos H.A.

OI'BOY BIIO «/loHCKOH rocynapcTBeHHBbII TeXHUUECKUH yHuBepcureT», Pocros-Ha-Jlony, Poccus
(344011, r.PocroB-na-/lony, mi. ['arapuna, 1), e-mail: bezuglovda@mail.ru

CoOBepIICHCTBOBaHNE TEXHUYECKHX XapPAaKTEPUCTHK M MOTEHIMATIBHBIX BO3MOKHOCTEH ONTHYECKHX CHCTEM MOCTa-
BHJIO MIEPE/T YUCHBIMU M HH)KEHEPAMH DSl HAYYHO-TEXHUYECKHX 3a71a4. VI3 HUX K OJJHOW M3 BKHEHIIINX MOYKHO OTHECTH
3a/1a4y, CBSI3aHHYIO C KOMITGHCAIMeH HeCTallOHAPHBIX (a30BbIX BO3MYIIEHHH, BHOCUMBIX arMocepoit. VckaxeHus onTu-
YECKOr0 CHTHaJIa Ha HEOXHOPOIHOCTSX MOKA3aTelsl MPETOMIICHHS CPE/IbI PACIIPOCTPAHEHHS! IPHBOAT K CYIIECTBEHHOMY
YXY/IIICHNIO TAKTHKO-TEXHHYECKUX XapaKTEePUCTHK ONTHYECKHUX CHCTEM U TENIECKONOB M HE MO3BOJISIOT UM JOCTHYB TO-
TEHIMAJIBHBIX TOYHOCTHBIX XapaKTEPHCTHK, B MHPOPMAIMOHHO-U3MEPHTENIBHBIX CHCTEMaX OTHOIICHHE CHIHAJI-IIYM IIPU
HpsIMOM (pOTOZETEKTHPOBAHHY CYIIIECTBEHHO YMEHBIIIAETCsI, @ BPEIHOE BIMSIHHE TYPOYIICHTHOCTH B HEKOTOPBIX CIIy4asix Jie-
JaeT BOOOIIIe HEBO3MOKHBIM OCYIIECTBIICHUE TETEPOANHHOTO MpHeMa. PaccMOTpeHbI OCHOBHBIE MOXO/IbI K TEOPETHYECKIM
Y MIPAKTHYECKUM acleKTaM pa3pabOTKH aJalTHBHBIX ONTHYECKUX CHCTEM, METOJIOB U alTOPUTMOB, HOBOW JIEMEHTapHOI
0a3pl. PaboTa BBITIONHEHA Ha 0a3e MaTepraioB, OIyOIMKOBAaHHBIX aBTOPAMH B LIEHTPAJIBHOI TIeYaTH B TIOCIICIHHE TOIBL.

ADAPTIVE OPTICAL SYSTEMS: METHODS AND DEVICES OF RESTORATION
AND CORRECTION OF THE PHASE FRONT

Bezuglov D.A., Reshetnikova I.V., Sakharov I.A.

Don State Technical University, Rostov-on-Don, Russia (344011, Rostov-on-Don, Gagarin Square, 1),
e-mail: bezuglovda@mail.ru

Improvement of technical characteristics and potential opportunities of such systems put a number of scientific and
technical tasks before scientists and engineers. From them it is possible to carry the task connected with compensation of non-
stationary phase indignations to one of the major, brought by the atmosphere. Distortions of an optical signal on not uniformity of
index of refraction of the environment of distribution lead to essential deterioration of tactical technical characteristics of optical
systems and telescopes and don’t allow them to reach potential precision characteristics, information and measuring systems
the relation the signal noise at direct photodetection significantly decreases, and the adverse effect of turbulence in certain cases
does in general impossible implementation of heterodyne reception. The main approaches to theoretical and practical aspects of
development of adaptive optical systems, methods and the algorithms, new elementary base are considered. Work is performed
on the basis of the materials published by authors in the center to the press in recent years.

AJITOPUTMUYECKHUE METO/bI BEHMBJIET-AHAJIU3A M?.OEIjA)KEHl/Iﬁ
B YCJIOBUAX AITPUOPHOU HEONNPEAEJEHHOCTH HA CJIYYHAUMHOM ®OHE

Be3yraos JI.A., Ky3un A.Il., IBuguenxo C.A.

OI'BOY BIIO «JloHCKoM TocynapcTBEHHBINH TEXHUUECKUI yHUBEpCUTET», PocToB-Ha-/loHy,
e-mail: bezuglovda@mail.ru

Pemenue 3amaun BeIACICHUS KOHTYPOB HCIIOJIB3YE€TCSA B NPOMBINUICHHOCTHA MPU CO3JaHUU AaBTOHOMHBIX PO-
60TOB, a TaKKC CHUCTEM aHaliu3a I/I306pa)KeHI/If/‘I B CJIOKHBIX YCJIOBUAX Ha6J'[}0Z[€HPIH, npu BOSI[ef/‘ICTBI/II/I Ppas3IMYHbIX
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MEUIA0IIHUX (PAKTOPOB, YCIOKHSIIOMINX MTPOLECC PErUCTPALIMY H300paKEHHMS U IIPU OTCYTCTBHUU AIIPUOPHBIX CBEICHUIT
0 B¢ (DOHOBBIX IMIYMOB. DTO 3HAYUT, YTO METOIBI X AITOPUTMBI 00pabOTKM HH(OPMAINHU C AATIYHKOB H300PaKCHUS
JIOJDKHBI YIUTHIBATh HATMYKE IIYMOB Pa3IMYHON MPHUPOJIBI, CBSI3aHHBIX C pericTpannel n300pakeHHi U CUTHAJIOB B
peanbHBIX cucTeMax. OTMEUEHHOE BBIIIE JETacT BIIOJTHE OYEBUIHOM aKTyalIbHOCTh IIPOBEICHNUS NCCIIEIOBAHMIT CyIIie-
CTBYIOIIUX M CO3/IaHUSI HOBBIX METO/I0B II(POBOro I (hepeHIMPOBAHIS CUTHAIOB M U300pa)KeHHUH, 3aperucTpupo-
BaHHBIX Ha (hOHE ITyMa, a TAKXKE BHIOOPA TAKOTO MM TAKUX M3 HHUX, KOTOpbIe HanOoIee MPUTOHBI IS peaTn3alni ¢
HNPUMEHEHHEM CPEICTB COBPEMEHHOI MUKPOIIPOLIECCOPHOM TEXHUKH M MO3BOJISIOIINE JOCTHYb TPEOYeMBIX XapakKTe-
PHUCTHK 1 He TpeOyIOIIIX 3HAHHS alPHOPHBIX XapaKTePUCTUK MOMeX U (JOHOBHIX IIyMoB. B pabote pemena HaydHas
3amada pa3paboTKH aJrOPUTMOB aBTOMATHU3MPOBAHHOIO aHAIM3a PE3yJIbTATOB H3MEPEHUI IS BBIICICHUS KOHTYPOB
00BEKTOB B M300pAKEHUSAX P HATUINN (POHOBOTO MIyMa.

ALGORITHMIC METHODS OF WAVELET ANALYSIS OF IMAGES IN CONDITIONS
OF A PRIORI UNCERTAINTY ON RANDOM BACKGROUND

Bezuglov D.A., Kuzin A.P., Shvidchenko S.A.

FGBO VPO “Don state technical University, Rostov-on-don,
e-mail: bezuglovda@mail.ru

Solving the problem of selection circuits used in industry for the creation of Autonomous robots and
systems, image analysis in the complex conditions of the observation, when exposed to various confounding
factors that complicate the registration process image and in the absence of a priori information about the type
of background noise. This means that the methods and algorithms of information processing with image sensors
must take into account the presence of noise of different nature related to registration of images and signals in real
systems. The above makes obvious the relevance of the research of existing and creation of new methods of digital
differentiation of signals and images, are registered with background noise, as well as the choice of such or such of
them that are most suitable for implementation with the use of modern microprocessor technology and capability
to achieve the desired characteristics and which does not require a priori knowledge of the characteristics of the
interference and background noise. In the solution of the scientific problem of the development of algorithms
for automated analysis of measurement results to highlight the contours of objects in images in the presence of
background noise.

TPAHC®OPMUPYEMASA KOHCTPYKIHUA TEIIJIOSAIIMTHOI'O ITAKETA KAK
CPEJCTBO OIIEPATUBHOI'O PEI'YJINPOBAHUSA YCJIOBHUU TEIIVIOBOI'O KOM®OPTA

Bexmyp3aes JI.A., lenncoBa T.B. , Hazapenko E.B., Ky3nenona U.FO.

WucTuTyT cdhepbl 00CcTyKUBaHHs U IpeAnpuHrMaTenseTsa (¢pumman) GTBOY BIIO AI'TY
r. Iaxter, Poccus (346500, r. [axtsl, yi. [leB4yenko, 147), e-mail:mail@sssu.ru

ABTOpamMM NpeAIoKeHa NPUHLIUINAIBHO HOBask KOHCTPYKIMS ABYXCIOHHOIO TEMIO3allUTHOIO IaKeTa ¢ mepe-
OopKaMu, JOMOIHEHHAS! PETYIHUPYIOIIHM OTCEKOM, PACTIONOKEHHBIM B IIEHTPAIBHOM JacTH TEIUIO3alIUTHOTO TTaKeTa.
Takast KOHCTPYKLIUSI TO3BOJISIET, HE CHUMAs! OJIC)K/IbI, OTIEPATUBHO PEryInpoBaTh YCIOBHS TEIUI00OMEHA MEXTy TEIOM
yeJloBeKa M OKpyXkaroled cpefoi. Perynupyronuii oTcex mo3BoisieT U3MEHATh TONIIMHY TEMJIO3alUTHOTO MaKeTa.
ITpum 5TOM HCIIONB3YIOT MepeOOPKHU MepeMEHHOM XKECTKOCTH. JKecTKoCTh epedopok B MecTax MX KPEIUICHHs C BHEII-
HUM ¥ BHYTPEHHHUM CIIOSIMU MaTepraia 000I0UKH JOIKHA OBITh MHHIMAIBHON. DTO TO3BOJIUT HCKITIOUUTE JTOTIOTHH-
TENBHBIN U3TUO CII0EeB MaTeprasa 000IOYKH TPU U3MEHEHNH TONIINHEI akera. JKECTKOCTh cpeiHel 4YacTh Mo MInpUHe
nepeGOPKU MOMYJaloT IyTeM MPOCTETNBAHUS WM TyOIUpOBaHHs €€ MO MUPUHE KJIESBBIM MPOKITOIHEIM MaTepua-
JIOM, BCTaBKOH JKECTKUX BKJIAJBIIICH B CHELHaIbHbIE KapMallky Ha repebopkax u ap. [IpeayiokeHHOe TeXHHYeCcKoe
pelIeHne MO3BOJISIET YSNIOBEKY ONEPAaTHBHO PearnpoBaTh HA N3MEHEHUS, MPOHMCXOJAIINE B OKPYKAIONIEH cpese u ero
OpraHusMe.

TRANSFORMABLE DESIGN OF THERMAL PACKAGEAS A MEANS FOR EFFECTIVE
REGULATION OF COMFORTABLETHERMAL THE CONDITIONS

Bekmurzaev L.A., Denisova T.V., Nazarenko E.V., Kuznetsova L.Y.

Services industry and business institute (branch) to FGBOU VPO DGTU Shakhty, Russia
(346500, Shakhty, street Shevchenko, 147),
e-mail: mail@sssu.ru

The authors proposed a fundamentally new design ofdouble-layer thermalpackage with partitions supplemented
by regulating compartment located in the central part of the thermalpackage. Such design allows, without taking off
clothes, to effectively regulate the conditions of heat exchange between the human body and the environment. The
regulating compartment allows to adjust the thickness of the thermalpackagemaking use of the variable toughness
partitions. The partitions toughness in the places where they are attached to the inner and outer layers of the cover
material should be minimal. This will eliminate the additional bending of the layersof the cover material when changing
the package thickness. The toughnessof the middle part of the partition is produced by quilting or duplication of its
width with adhesive cushioning material, insert hard liners into special pockets out the partitions, etc. The proposed
techniqueallows a person to react quickly to changes in the environment and the body.
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BBIJIEJTEHUE KJIIOUEBBIX NOHATUI B TEKCTOBOM COJIEP)KUMOM
C UCITOJIb3OBAHUEM CTATUCTHUYECKOU OHEHKHU

beaas T.U., ITaceunux I1.A.

Cankr-IlerepOyprekuii rocy1apCTBEHHBIN yHUBEPCUTET TEXHOJIOTHH U An3aiiHa, CeBepo-3amaaHblii HHCTUTYT
nedaru, Cankr-ITerepOypr, Poccust, (191186, Cankr-ITetepOypr, yi. Bonbias Mopckas, 18),
e-mail: studentszip@yandex.ru

[IpoBenen anamu3 mpoOIEMBI KOMITBIOTEPHOH 00PabOTKU PyCCKOSI3BIYHOTO TEKCTA, HAIIENIEHHON Ha BBIACICHHE
KIIFOYEBBIX IIOHATHH B TEKCTOBOM COJIEP)KMMOM. B kauecTBe 00beKTa pacCMOTPEHUSI BEIOPaHbI TEPMHUHBI, BBOANMEIC B
TEKCT BIIEPBBIE, @ TAKXKE COMPOBOXKAAIOIIIE UX ONPEAEIeHNs. PacCMOTPEHBI HCKITIOUMTENBHO CTATUCTHYECKUE CPE-
CTBA BBIJICJICHNUS TIOHSATHH, BBIJICJICHB! IPEUMYIIIECTBA HAJl CIIOBAPHBIMH MeTofaMHu. VMeercst HanpaBieHHOCTh pabo-
Tl HA aBTOMaTH4YecKoe pedepupoBaHue. Buinenensl ueTbipe KIIOYEBBIX 3TaMa JUisl PEelIeHHs MPOOIeMbl, B KOTOPBIX
HCTIOIb30BaHbI NIA0IOHHBIE KOHCTPYKIMH, aHAJIHU3 CJIOB M KOMOWHAIMH, CTAaTHCTHKA BCTPEYAEMOCTH CJIOB B TEKCTE.
Brigenens! GopMyIsl 4TSI TOTy4EHNS BEPOSITHOCTHBIX XaPAKTEPUCTUK TEPMUHOB M MIPEATOKEHHIH, HX OMPEIEIISIOINX.
CdopMupoBaH aIropuT™ MPOBEICHNS aHAIN3A TEKCTa, IPUBECHBI PEKOMEHIAINH 110 HCTIOIb30BaHHIO JAHHOTO aJiro-
pHUTMa B pa3paboTKe MPOrpPaMMHBIX CPEJICTB.

SEPARATION OF KEY CONCEPTS OF TEXT CONTENTS WITH USE
OF THE STATISTICAL ASSESSMENT

Belaya T.I., Pasechnik P.A.

St. Petersburg State University of technology and design, Northwestern University Press, Saint Petersburg, Russia,
(St. Petersburg, 191186, St. Bolshaya Morskaya, 18), e-mail: studentszip@yandex.ru

We have done the analysis of text processing using statistical estimation of clauses or particular terms. Main
purpose of this article is describing terms evaluation method without using thesaurus methods. As the object of
consideration selected terms introduced in the text for the first time , as well as their accompanying definitions.
Considered an exclusively statistical tools allocation concepts highlighted advantages over dictionary methods. There
is a focus of the work on automatic summarization . Identified four key steps to solve the problem , which are used in
the template design , analysis of words and combinations of words in the statistics of occurrence of the text. Select the
formula for the probability characteristics of terms and defining their proposals . Formed algorithm analyzes the text
provides guidance on the use of this algorithm in the development of software tools. Evaluated data can be used in
automation of educational test formation process, science material coverage estimation, translation of Russian texts,
grammatical correcting automation and purposes of artificial intelligence theory.

MOJIEJIMPOBAHME ITPOLECCA TEIVIOIIEPEJAYM B U3JIEJIME ITPH TJIASMEHHOM
IHOBEPXHOCTHOU TEPMOOBPABOTKE HA TOKE OBPATHOU ITOJIAPHOCTH

beaunun J.C., Tpymnukos .H., IMunsin FO. /.

ITepmckuii HalMOHANBHBIN HCCIEeN0BaTENbCKUN TONUTEXHNYeCKUil yHuBepcuter, [lepmb, Poccus,
614990, r. [Tepmb, Komcomomnbekuii mp., 29, Sly87@mail.ru

Pa3paborana maremaTnueckas MOJENb IIa3MEHHOH MOBEPXHOCTHONH TepMOOOpaOOTKH M3/ENHH U3 BBICOKOJIE-
TMPOBaHHBIX CTaJIed TOKOM OOpaTHOW MOJAPHOCTH. MoJenb YYUTBIBACT JIBA MEXaHH3Ma TEIUIONepeaayl B U3/eIHne
pu paboTe IIa3MOTPOHA HA TOKEe 0OpaTHOHM MOJISIPHOCTHU: OT IUIa3MEHHOT'O ITOTOKA ¥ 33 CUYET KaTOJHBIX SBJICHUH Ha
NoBepxHOCTH n3nenus. IIpennaraercs npu pacyeTe TeMIEpaTypHBIX MOJIeH pu 00paboTke Ha 0OPATHOI OIAPHOCTH
HCTIONB30BaTh KOMOMHHPOBAHHEIH HCTOYHUK HarpeBa. Koim4ecTBo TEIUIOTHI, epeaaBaeMoe IIa3MEHHBIM ITOTOKOM,
NIPEJICTABIICHO B BUJIE TIOBEPXHOCTHOTO HCTOYHUKA HAIPEBA ¢ HOPMAJILHBIM PACIIPE/IeICHHEM TEIUIOBOTO OTOKA B MAT-
He HarpeBa. YUUTHIBas OBICTPOE M XaOTUYHOE JBIIKCHUE KATOJHBIX IISITEH, KPaTKOBPEMEHHOCTh HX CYIIECTBOBAHMS,
COBOKYIHOE JeHCTBUE KATOAHBIX IIATEH 3aMEHEHO PABHOMEPHO PacpeesICHHbIM IIOBEPXHOCTHBIM HCTOYHHKOM TeIlIa
Pemenne kpaeBoi 3aJa4l TEIUIONPOBOJHOCTH IOJIYY€HO METOJOM KOHEUHBIX JIEMEHTOB C MCIOJNB30BAaHUEM ITaKeTa
Comsol Ha ocHOBe ypaBHEHHS IIEpeHOCA IHEPTUH.

MODELING OF HEAT TRANSFER IN PLASMA SURFACE HEAT TREATMENT
ON REVERSE CORRENT POLARITY

Belinin D.S., Trushnikov D.N., Schisin Y.D.
Perm national research polytechnic university, Russia, Perm,614990, Komsomolsky Av. 29, 5ly87@mail.ru

A mathematical model of plasma surface tempering steel products from vyskolegirovannyh current reverse
polarity. The model takes into account two mechanisms of heat transfer to the product when working on the plasma
torch current of reverse polarity from the plasma flow and by cathode surface phenomena products. It is proposed in
the calculation of temperature fields in the processing of reverse polarity to use a combined heat source. The amount of
heat transferred plasma stream is represented as a surface of the heat source to the normal distribution of heat flow in the
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heating spot. Given the rapid and chaotic movement of cathode spots, the brevity of their existence, the cumulative effect
of cathode spots replaced uniformly distributed surface heat source Solution of the problem of thermal conductivity
obtained by finite element method using Comsol package based on the equation of energy transfer.

IMJIASMEHHAS IIOBEPXHOCTHAS TEPMOOBPABOTKA
BBICOKOJIET'MTPOBAHHBIX CTAJIEM TOKOM OBPATHOHU INOJIAPHOCTH

Bbeaunun [.C., uubia FO. 1.

IIepmckuii HalMOHANBHBIN HCCIIEN0BATENbCKUIN TONUTEXHNYECKUI yHUBEepcuTeT, [lepmb, Poccus,
614990, r. [Tlepmb, Komcomomnbekuii mp., 29, Sly87@mail.ru

B paGote nccienoBaHa TeXHOIOTHS TIA3MEHHON MOBEPXHOCTHOH TePMOOOPaOOTKH TOKOM OOpaTHON MOMISPHO-
CTH M3JIETINH U3 BBICOKOJICTUPOBAHHON KOPPO3UOHHO cTOIKOM cranu 40X13, mo3Bossiommas NolNyuuTh YIPOUHEHHbIH
coif TiryorHOM oT 0.5 MM 110 2.5 MM, He TpeOyIoIHnil TanpHeHIelk MeXxaHMYeCKO 1 TepMuYecKoil 00paboTku. B xozme
PabOThI BHIMOJIIHEHBI CPABHUTEIILHBIE CCIISIOBAHMUS YHEPIeTHYECKNX XapaKTePUCTHK CKATOH yT'H METOJIOM KaJopH-
METPHPOBAHUS TPH PaboTe Ha TOKAaX MPAMOIT 1 0OpaTHOH MOIsIpHOCTH. B paboTe moka3aHa BO3MOKHOCTD Oy IeHHS
JIOCTAaTOYHO MIYOOKUX YIIPOUHEHHBIX CJI0€B 0€3 OIIaBICHUS IOBEPXHOCTU C MEIKOAUCICPCHOI CTPYKTypOoi MapTeH-
cuTHOTO THMa. [IprBeeHBI pe3yIbTaThl HCCIEOBAHINA MUKPOCTPYKTYPHI YIIPOYHEHHOTO CIIOSI C UCTIONB30BaHUEM OTI-
THYECKOH MUKPOCKOIIMH M PACIpeeeHHs] TBEPAOCTH 10 IIyOHHE yNpouyHEeHHOTro cios. OnucaH MeXaHU3M Teruio-
Tiepesady B U3eIHe MPH IIa3MEHHOH MOBEPXHOCTHOH TepMo0oOpaboTKe Ha TOKe 00paTHOI MONAPHOCTH.

PLASMA SURFACE HEAT TREATMENT HIGH-ALLOY STEELS ON REVERSE
CURRENT POLARITY

Belinin D.S., Schicin Y.D.
Perm national research polytechnic university, Russia, Perm,614990, Komsomolsky Av. 29, 5ly87@mail.ru

Technology investigated plasma surface tempering current reverse polarity products from high corrosion resistant
steel 40X 13 allows to obtain hardened layer depth of 0.5 mm to 2.5 mm does not require further machining and heat
treatment. The work carried out comparative studies of the energy characteristics of the compressed arc calorimetry
method at work on currents direct and reverse polarity. In this paper, the possibility of obtaining sufficiently deep
hardened layers without melting surface structure melkodispesnoy martensitic type. The results of studies of the
microstructure of the hardened layer , using optical microscopy and hardness distribution in the depth of the hardened
layer. A mechanism of heat transfer in the product at a plasma surface heat treatment on current reverse polarity.

BO3MOKHOCTH JIABEPHOI'O JIETUPOBAHMUS ITPU N3I'OTOBJIEHUN
BBICTPOPEXYIIIEI'O MHCTPYMEHTA

Benosa C.A.
[Mepmckmii HAITMOHAIBHEIN HCCIIEIOBATENBCKHN ITOTUTEXHUUSCKHI yHUBepcuTeT, [lepms, bels 63@mail.ru

OnHuM U3 cmoco00B MOANGHUIINPOBAHUS TIOBEPXHOCTH JeTaNel M MHCTPYMEHTA SBISETCS JIa3ePHOE JIETHPOBA-
HHE, KOTOPOE MO3BOJISIET ITPON3BOANTD KOMIUICKCHOE HACHIIIEHHE TOBEPXHOCTH PA3IMYHBIMU KOMITOHEHTAMH, YTO He-
BO3MOKHO ITIPH JIIOOOM APYTOM TPAAUIIMOHHOM ITOBEPXHOCTHOM criocobe ympounenwus. I1pu sTom popmupyercst cTpyk-
Typa, aHaJlora KOTOPOH CPEAM M3BECTHBIX MaTepHalloB HET. PaccMOTpeH €rocod yNpoYHEeHHs yIIEPOAUCTHIX cTaleit
ITyTEeM JIETUPOBAHNUS UX MTOBEPXHOCTH U3 IUTUKEPHBIX 00MA30K OZHOBPEMEHHO XPOMOM, OOPOM 1 YIIIEPOAOM IPH UC-
HOJIB30BaHUH JIa3epHOTO M3ny4eHus. [lokazaHo, 4To J1a3epHBIM JIETHPOBAHMEM MOKHO CYIIECTBEHHO ITOBBICUTH TBEP-
JOCTb ¥ U3HOCOCTOMKOCTBH TTOBEPXHOCTH, KOTOPEIE HE CHIDKAIOTCS TPH BBICOKOTeMIIepaTypHoM Harpese. [Toka3zaHo,
YTO CBOMCTBA IOyYECHHBIX TOBEPXHOCTHBIX CJIOEB HE YCTYNAIOT CBOMCTBAM OBICTPOPEIKYIINX CTallel, paboTaroNHX B
TSDKETIBIX YCIIOBUSIX 9KcILTyaTarmu. [losToMy mpenmaraeTcs NCIoNb30BaTh Ul H3TOTOBICHHSI HHCTPYMEHTA JICTIIEBhIe
YIJIEPOHUCTHIE CTANIU C IIOBEPXHOCTH JISTUPOBAHHBIE TIPH UCIIONB30BAHNH JTa3EPHOTO H3ITyYCHHUSI.

FEATURES LASER ALLOYING FOR MANUFACTURE HIGH-SPEED TOOLS
Belova S.A.
Permsky National Research Polytechnic University, Perm, bels_63@mail.ru

One way to modify the surface of parts and tools is laser alloying, which allows for complex saturation of the
various components of the surface, which is impossible with any other traditional method of surface hardening.
This forms the structure, unique among known materials not. A method of hardening carbon steel by alloying the
surface of the slip plasters simultaneously chromium, boron, and carbon with a laser radiation. It is shown that the
laser can be greatly improved by doping the hardness and wear surfaces which are not reduced at high temperature.
It is shown that the properties of the surface layers are not inferior to those of high-speed steels, working in difficult
conditions. It is therefore proposed to use the instrument for manufacturing cheap carbon steel alloy surface using
the laser radiation.
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MOJIEJIb UHTEPHET-CUCTEMbI TEPMODJIEKTPOAKY CTUYECKOWM
JANATHOCTUKHU MATEPUAJIOB 1 OI'HE3AIIUTHBIX NIOKPBITUU

Benozepos B.B., Kaabuenko U.E., [Ipye 1O.B.

Hayunsrit npousBoacTeenHo-TexHonormyeckuii HeHTp OKTAD/IP, Akanemus rocynapCcTBeHHON
npoTrBonokapHoii ciy:x0et MUC PO, E-mail: octaedr@list.ru, prus.yurii@gmail.com

[MpennokeHa KOHIENIIUST MOHUTOPHUHTA HKCILTYaTallHOHHON YCTOHYNBOCTH MaTepraioB M OTHE3AIUTHBIX TOKPBI-
THIf Ha OCHOBE METO/Ia MX TEPMONIEKTpOoaKycTuueckor nuarnoctukd. Craructuka no lOry Poceun 3a mocnexnue 30
JIET CBUJIETEIBLCTBYET, YTO HOXKAPBI U COLMAILHO-PKOHOMIYECKHE TIOTEPH OT HUX HEYKJIOHHO BO3PACTAIOT, B TOM YHCIIe
He3aBUCHMO OT cMeHBbI B 2002 rofay BeIOMCTBEHHOH MPUHAIICKHOCTH TOCYIAPCTBEHHON MPOTHBOMOKAPHON CITYKOBI.
VYTBeprkIaeTcs, 4TO CYIIECTBYIOIINE MEKIyHAPOAHBIC M HAI[OHAJIBHBIE CTAHIAPTHI, @ TAKKe METOIMYECKHE U HOpMa-
THBHBIC MaTepHAJIbl YCTAHABIMBAIOT KAYECTBCHHBIC METOIBI U CPEJCTBA ONPEICNICHUS HAICKHOCTH, JOJITOBCYHOCTH,
YCTOWYMBOCTH, CTapEHUsI ¥ TOPIOYECTH BEIIECTB M MaTepHalioB, HE MO3BOJLIIOT KOJIMYECTBEHHO OIIEHHMBATH OINACHOCTH
U3JENUI U3 HUX, 000PYIOBAHNUS, TPAHCIIOPTHO-SHEPIeTHYECKNUX CPEICTB M CHUCTEM, OOBEKTOB, 3/1aHUIl U COOPYKECHUI,
410 TpedyeT pa3paboTKN 1 MPUMEHEHHUs HOBBIX METOIOB M CPEICTB IMArHOCTHKY U KOHTpOJs. B wacTHOCTH, pa3pabora-
Ha MOZIeJIb MAKPOCHUCTEMBI, PEaIn3yIOLIEH MPeIaraéMyto KOHIEIIHIO, COCTOSIILYIO U3 TPEX CHCTEM — UCHbITATE/IbHOM,
KOHTPOJIEHOH M MH(OPMAIIIOHHOM, U IPUBEJCHBI CTPYKTYPHI U aITOPUTMBI (DYHKIIHOHHPOBAHNS KaXK/I0i CHCTEMBI, IO/
TBEPKIAIOIIME BO3MOKHOCTh PeaIn3aliy Ipe/uIaraeMoi KoHIeHu. [Iokazanbl OONbIINE TTOTEHIHAIbHbIC BO3BMOXHO-
CTH IpeyIaraeMoil KOHIIENINH B 00JIacTH YHU(HKAIMN Ha30pa 3a 6€30I1aCHOCTHI0 0OBEKTOB.

MODEL OF INTERNET SYSTEM OF THERMOELECTRO-ACOUSTIC DIAGNOSTICS
OF MATERIALS AND FIREPROOF COVERINGS

Belozerov V.V., Kalchenko L.E., Prus Y.V.

Scientific industrial and technological center OCTAEDR, State fire Academy of Emercom of Russia
E-mail: octaedr@list.ru, prus.yurii@gmail.com

The concept of monitoring of operational stability of materials and fireproof coverings on the basis of a method
of their thermoelectro-acoustic diagnostics is offered. The statistics on the South of Russia for the last 30 years testifies
that fires and social and economic losses of them steadily increase, irrespective of change in 2002 of departmental
accessory of the state fire service. It is claimed that existing international and national standards, and also methodical
and standard materials, establish qualitative methods and means of determination of reliability, durability, stability,
aging and combustibility of substances and the materials, not allowing quantitatively to estimate danger of products
from them, the equipment, transport and power means and systems, objects, buildings and constructions, it is demand
of development and application of new methods and diagnostic aids and control. In particular, the model of the
macrosystem realizing the offered concept, consisting of three systems — test is developed, control and information and
structures and algorithms of functioning of each system, implementation of the offered concept confirming possibility
are given. Great potential opportunities for the offered concept in the field of unification of control of safety of objects
are shown.

METOJIUKA PACUHETA 9KOJOI'MYECKUX PUCKOB
Beanckas E.H., bpasroska O.B., Cyrak E.B.
Cubupckuii rocy1apcTBEHHBIN a9pOKOCMUYECKHI YHUBEPCUTET, KpacHosapck, e-mail: sugak@mail.ru

B crarbe paccMOTpeHa METOAMKA PacueTa 3KOJIOTHYECKUX PUCKOB, KOTOPAask yUUTHIBAET HE TOJIBKO BEPOSTHOCTD
HETaTHBHOTO COOBITHS, HO U BCE €r0 BO3MOXKHBIE MOCIeCTBHU. [Ipoananm3npoBana HHPOpPMAIIMOHHAs OCHOBA OLICHKN
9KOJIOTHYECKHX PHCKOB M HEOOXOIMMOCTh KiaccHuKaly (HakTopoB IKOJIOTHUECKOM omacHOCTH. [IpuBeneHa cTpyk-
Typa IMOJHOTO PKOJIOTHYECKOro ymepoa. PaccMOTpeHb METOABI OIEHKH ymiepda, Kak JUIsl OKpY Kalomeld MpupoaHon
Cpelbl, TaK U JUIsl 37I0pOBbs YeoBeka. [lokazaHa CBsI3b AKOJIOTHUECKOro yiiepoa ¢ coruanbHbIM. [IprBeieHbl OCHOBHBIE
TIPUHIHITET IPUPOJOOXPAHHOI MOTUTHKH. [TokazaHa 3aBHCHMOCTS BBIOOpA METOAA KOJIMUESCTBEHHOI OIEHKH yIepoa
VIS 310POBBS YEIOBEeKa OT MPOAODKUTEILHOCTH U YPOBHS HHTEHCUBHOCTHU BO3JeicTBUA. PaccMoTpeHbl s3koHOMUYe-
CKH€ OIIEHKH HKOJOTHUECKHX Bo3eiicTBUi. [IpHBe/IeHbI OCHOBHBIE 2JIEMEHTHI IPOIiecca YIPaBICHUS] PUCKAMH.

METHOD OF CALCULATION THE ENVIRONMENTAL RISKS
Belskaya E.N., Brazgovka O.V., Sugak E.V.
Siberian State Aerospace University named after academician M. F. Reshetnev, Krasnoyarsk, e-mail: sugak@mail.ru

In this article the method of calculation of environmental risks which considers not only probability of a negative event,
but also all its possible consequences is considered. Information basis of an assessment the environmental risks and need of
classification the factors of ecological danger is analysed. The structure of full ecological damage is given. Damage assessment
methods, both for surrounding environment, and for health of the person are considered. Communication of ecological damage
with social is shown. The basic principles of nature protection policy are given. Dependence of a choice the method of a
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quantitative assessment of damage to health of the person on duration and level of intensity of influence is shown. Economic
estimates of ecological influences are considered. Basic elements of process the management of risks are given.

MOJIEJIMPOBAHMUE ITPOLECCOB TEIINIO-MACCONEPEHOCA JJI51 PA3BPABOTKH
AIIITAPATA BUXPEBOU N'3N®UKAIIMU TBEPIBIX TOIIJIUB MAJIOU
MMPOU3BOAUTEJIBHOCTH

Bepr U.A., I'opaees C.U., Kuceannukos A.1O., Xynsakosa I'U., Xynsaxos ILIO.

OI'AQY BIIO «Ypansckuii (enepanbHblii yHEBEpCUTET UMeHH miepBoro IIpesunenra Poccuu b.H.Enpriimnay,
ExarepunOypr, Poccust (620002, Exarepun0ypr, yi. Mupa, 19),e-mail: lumen_xp@mail.ru

[IpoBeneHO pacueTHOE HCCIEIOBaHUE PEaKTOpa TEPMOXUMHUUYECKOH KOHBEpCHUM B IIPOIPAMMHOM IIaKeTe
Thermoflow. [Tonyuena kauyecTBeHHas OLIEHKA BIUSHUS HA COCTAB CHMHTE3-ra3a 1apaMeTpOB MPOLIecca: TUIIAa U COCTaBa
TOIUTHBA, Ta3U(UIMPYIOMNX areHToB (BO3LyX-Iap, KUCIOPO-Nap), TEMIIEPaTyphl 1 COOTHOIICHHUS TOIIMBO/OKHCIIH-
Telb, CTENEHN KOHBEPCUH M TETUIOBBIX MOTeph. OIleHKa BeNach M0 PABHOBECHBIM COCTaBaM IOJy4aeMOr0 CUHTE3-Ta-
3a. B paboTe mpencTaBieHO YHCICHHOE MOAEINPOBAHUE allapara BUXPEBOH ra3u(uKaniuy TBEPABIX TOILIMB MaJIOH
MPOU3BOUTENLHOCTH. BpINonHEHa ONTUMU3aIHs BHYTPEHHEH T€OMETPUU OKHCIIUTENbHOM U BOCCTAHOBUTENBHOMH Ya-
creit annapara B ANSYS CFX, a Takxke n0BOJa OKUCIUTEILHON Cpelbl 11l IepBOi U BTOpoil cTyneHeil. IIposeaeHo
MOJIETUPOBAHIE TEPMOXUMHUIECKOH KOHBEPCUH YACTHI[ SKMOACTY3CKOIO yIvisl B BO3IYIIHON U MAapOBO3AYLIHON cpesie
metonoM TT'A. OnpeneneHbl KUHETUYECKUE XapAKTEPUCTUKU TOIUIMBA U CKOPOCTh BBITOPaHMs UCXOAHOIO TOILUIMBA U
€ro KOKCOBOT'O OCTaTKa B Pa3IHMYHbIX PEXKNMAX, MOAEIHUPYIOMIUX JIBYX30HHYIO yCTaHOBKY.

SIMULATION OF HEAT AND MASS TRANSFER PROCESS FOR THE DEVELOPMENT
OF SOLID FUEL VORTEX GASIFICATION DEVICE WITH LOW PRODUCTIVITY

Berg L.A., Gordeev S.I., Kisel’nikov A.Yu., Khudyakov P.Yu., Khudyakova G.I.

Ural Federal University named after the first President of Russia B.N. Yeltsin, Russia
(620002, Yekaterinburg, street Mira, 19), e-mail: lumen_xp@mail.ru

The calculated investigation of thermochemical conversion reactor are carried out by Thermoflow software package. The
influence quality estimation on the synthesis gas composition of the process parameters: the type and composition fuel, the
gasifying agent (air, steam, oxygen-steam), temperature and fuel / oxidizer, the conversion degree and heat losses. Estimation on
the equilibrium composition of produced synthesis gas are conducted. The paper describes a numerical simulation of the vortex
gasification apparatus of solid fuels with low capacity. The internal configuration optimization of the oxidation and reduction
section in the aggregate as well as oxidizing medium supplying to the first and second stages are performed by ANSYS CFX.
The thermochemical conversion of Ekibastuz coal particles in air and steam-air blow by TGA method is simulated. The kinetic
characteristics of the initial fuel and its coke residue in different modes, which modeling a two-zone setup, are obtained.

OCHOBHBIE 3ATAYHY BY30OBCKOI'O O9TAITA MTIPO®OPUEHTAIIUN CTYAEHTOB
bepecrnesa E.B.

®I'BOY BIIO «HanuonanbHeli ucciiegoBareabckuil TOMCKHIM MOTUTEXHUUECKUN YHUBEPCUTET», TOMCK,
e-mail: berestneva_l@mail.ru

Kak u3BecTHO NpOQOpUEHTALMS CTYJCHTOB B HACTOSIEE BPEMs SIBIISICTCSI HEOTHEMJIEMOM 4acThio 00pa3oBa-
TEJBHOTO Tpolecca. B crarbe mpecTaBiIeHbl OCHOBHBIC 3a/1a4l BYy30BCKOTO 3Tana NpO(GOPHEHTAIOHHONW paboThl U
HEO0O0XOIMMOCTh CO3aHMsI POPOPUSHTALMOHHBIX CHCTEM JUIS PEIICHHUS IOJ00HBIX 3a/1a4. PaccMoTpeHs! nmpuMepbl
YK€ CyHIECTBYIOMIMX MPOPOPUEHTAIMOHHBIX CHCTEM (B TOM YHCJIE CYIIECTBYIOIIETO MPOTPAMMHOTO 00eCIIeueHHs),
KOTOpBIE yiKe MpuMeHsitorcst B Poceniickux By3ax. O60cHOBaHAa HEOOXOAUMOCTb OpraHH3aUY TPOGOPHUEHTAIIOHHO
paboThI HE TOJIBKO ¢ A0MTYPHEHTaMH, HO U C BBITYCKHUKaMHU OakajaBpuara. MHOIHE CTYICHTBI, INTAHUPYIOLINE TIOCIIe
OKOHYaHUs OakaiaBpHara, IIPOoJIOJDKUTH 00YUYEHHE B MarkuCTPaType NCIBITHIBAIOT 3aTPYIHEHHs B BEIOOPE HAIIPaBICHUS
TIOJITOTOBKH MarucTparypbl. B TOMCKOM IMOJIMTEXHHYECKOM YHHBEPCHUTETE Pa3paboTaH MPOTOTHIT MPOGOPHETALINO0-
HOI CHCTEeMBI JUIsl TOCTANAIONIMX B Marucrparypy VHcTHTyTa KHOSpHETHKY.

MAIN OBJECTIVES UNIVERSITY, STAGE CAREER GUIDANCE STUDENTS
Berestneva E.V.
National Research Tomsk Polytechnic University, Tomsk, e-mail: berestneva l@mail.ru

As is well known professional orientation of students is currently an integral part of the educational process. The
paper presents the main challenges of high school stage career guidance. and the need for career guidance systems for such
tasks. The examples of existing career guidance systems (including existing software), which are already used in Russian
universities. The necessity of career guidance not only with students but also with a bachelor graduates. Many students
who plan after undergraduate to study a Masters have difficulty in choosing the areas of training of Magistrates. In Tomsk
Polytechnic University developed a prototype system for proforietatsioonoy postapayuschih Masters Institute of Cybernetics.
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K BOITPOCY O ®YHKIIMOHAJIBHOCTHU MAMOHE3HOM MPOIYKIIUN
BepectoBa A.B., Me:kyeBa JI.B., IlycrapnakoBa U.A.

'OV BIIO «Openbyprekuii rocynapcTBeHHbII yHUBEpcuTeT», Openoypr, Poccust
(460018, OpenoOypr, np-kt [Tobensl, 13), e-mail: larisam57@mail.ru

Jlan aHanu3 pyHKIHOHAIEHOCTH MPOAYKTOB. VccaenoBana BO3MOXKHOCTh BBEJICHHUSI B COCTaB MailoHe3a Hoaupo-
BaHHOTO IHIIeBoro 6enka «buoiton» n CO2-3KkeTpakTa 4epHOH cMopoanHEL [Ipenokena pa3paboTaHHas perentypa
MaifoHe3a KaK (yHKIHOHAJIBHOTO NPOJYKTa. Y UUTBIBAINCH TPEOOBAHHS, IPEABSBIACMbIE K MAHOHE3Y, 0003HAYECHHbIE
BI'OCT P 53595-2009 «MaitoHe3s! 1 coychl MalioHe3HbIe. [IpaBmiIa mpueMKu 1 MEeTO/bI HCIBITaHuiD . OOpa3ub! Maifo-
He3a aHAJIM3UPOBAJINCH [0 OPraHOJIENTHYECKUM TT0KA3aTeNsIM: BHEIIHUIT BUJI, KOHCUCTEHIINS, BKYC, 3am1ax; (pU3HKO-XU-
MHYECKHM: KHCJIOTHOCTD, OKa3aTeIb OKUCIUTEIFHON NOPYH; CTPYKTYPHO-PEOTOTHUECKUM — I PEKTHBHAS BI3KOCTH
Hepa3pyLIeHHOH CTPYKTYpbl MalloHe3a, CTOMKOCTh AIMYJIbCHU MaitfoHe3a. Bkyc 00pasioB ¢ nuiieBoi 1o6aBkoii «bro-
Hom» u CO2-3KCTPaKTOM YePHOU CMOPOANHEI aHAJIOTMYEH KOHTPOIBHBIM 00pasiiaM, OTMEYEHO OTCYTCTBHE IIOCTOPOH-
HHX MTPUBKYCOB M UICHTHYHOCTH [0 KOHCUCTEHIIMH M LIBETY, IPU 3TOM CTOMKOCTh AMYIILCHHU BCeX 00pa3ioB — 99-100
% Hepa3pyIIEeHHOH SMyIbCHH. YCTaHOBICHA BOSMOJKHOCTE U IIE€I€CO00pPa3sHOCTh MCHOIB30BaHUS IUIIEBOH J0OaBKI
«buoiton» 1 CO2-3KcTpakTa 4epHOil CMOPOIUHBI It 00OTaleH st MAHOHE3HO! MPOIYKIIHH.

TO THE SUBJECT OF MAYONNAISE PRODUCTION FUNCTIONALITY
Berestova A.V., Mezhuyeva L.V., Pustarnakova L.A.
Orenburg State University, Orenburg, Russia (13 Pobeda avn., Orenburg, Russia 460018), e-mail: larisam57@mail.ru

The analysis of products functionality is given. The possibility of the introduction in the mayonnaise structure
of the iodated food protein “Bioyod” and CO2-extract of black currant is investigated. The developed compounding
of mayonnaise as a functional product is offered. The requirements imposed to mayonnaise according to GOST P
53595-2009 “Mayonnaise and mayonnaise sauces. Acceptance procedures and test methods” were considered. The
mayonnaise samples were analyzed on the organoleptic indicators: appearance, consistence, taste, smell; the physical
and chemical indicators: acidity, indicator of oxidizing damage; the structural and rheological indicator — the effective
viscosity of non-destroyed structure of mayonnaise, firmness of the mayonnaise emulsion. The samples taste with the
food additive “Bioyod” and CO2-extract of black currant is similar to the control samples. The lack of foreign smacks
and the identity on the consistence and the color are noted, thus the emulsion firmness of all samples is 99-100% of
non-destroyed emulsion. The opportunity and the expediency of the use of food additive “Bioyod” and CO2-extract of
black currant for the mayonnaise production enrichment are established.

W3YYEHME BJIUSTHUSI COCTABA MMUTATEJIBbHOW CPEIBI HA U3MEHEHUE
BUOXUMHNYECKUX U MOP®OJIOTHMYECKHUX CBOUCTB IITAMMOB JIAKTOBALINJLJI

Bbecnomectnnix K.B.

OI'bOY BIIO «Kemeposckuii I'ocynapcTBeHHBIN CelbCKOX035HCTBEHHBI HHCTUTYT», Kemeposo, Poccust
(650056, KemepoBso, yi1. MapkoBuesa, 5), e-mail: kbespmestnykh@rambler.ru

[puBeneHb! pe3ysTaThl UCCIEAOBAHUS OMOXUMHMYECKMX M MOP(OJIOrHYeCKHX CBOMCTB IITAMMOB OakTepwii pona
Lactobacillus bulgaricus. [TokazaHa BO3MOXHOCTb HCIIONB30BAHUS ICKOB C YIVICBOAAMH JUTS ONPEACIICHHS BUIOBO MPHHAM-
JEXKHOCTH M3y4aeMbIX IITAMMOB OOJTapCKOi MaloYKH 10 UX CIOCOOHOCTH (hepMEHTHPOBaTh aucaxapubl. Mccnenosanue
MOP(]OIIOTHH BBIIETIEHHBIX IITAMMOB B (ha30BO-KOHTPACTHOM MHKPOCKOIIE TTOKA3aJI0, YTO KyJIBTypa MPeCTaBlIeHa TPaMIIoNo-
JKUTEJTBHBIMY TTaJIOUKAMK, COOPAHHBIMH B ITapbl HJIM PACIIONIOKEHHBIMH OOAMHOYKE. [10100paH onTHMaIIbHBIN KadecTBeH-
HBI ¥ KOJMYECTBEHHBII COCTAB CENIEKTUBHBIX MHUTATEIBHBIX CPE VIS KyJIBTHBHPOBAHKS MOJIOYHOKUCIBIX Oakrepril. [Ipu
HCCIIEC/IOBAHNH CAXapOJIMTHUECKUX CBOHCTB IITAMMOB OOJIrapCKoOii MaJIouKK ObLIO YCTAHOBIICHO, YTO OAKTEPHH B IIOJIHON Mepe
(hepMEHTHPYIOT JIAKTO3Y, & HEKOTOPBIE U3 IITAMMOB CIIOCOOHBI yCBaMBaTh Caxapo3y, MakTO3y, MaHHO3Y. BeIsiBieHo, uTo co-
CTaB [UTATEJILHOM Cpe/ibl BbI3bIBACT U3MEHEHHE CaXapOIUTHYECKUX CBOUCTB JAHHBIX KYJIBTYP B IIPOLIECCE Ky/IBTHBUPOBAHMS.

STUDY OF THE INFLUENCE OF THE NUTRIENT MEDIUM ON CHANGES
IN BIOCHEMICAL AND MORPHOLOGICAL CHARACTERISTICS
OF LACTOBACILLI STRAINS

Bespomestnykh K.V.

Kemerovo State Institute of Agriculture, Kemerovo, Russia (650056, Kemerovo, Str. Markovtseva, 5),
e-mail: kbespmestnykh@rambler.ru

The results of the study of biochemical and morphological properties of strains of bacteria of Lactobacillus bulgaricus. The
possibility of using disks with carbohydrates to determine the species of Lactobacillus bulgaricus strains studied for their ability
to ferment disaccharides. Morphology of isolated strains in phase-contrast microscopy showed that the culture represented
Gram-positive rods, assembled in pairs or individually arranged. Choose the optimal qualitative and quantitative composition
of selective growth media for culturing lactic acid bacteria. When studying the properties of saccharolytic strains Lactobacillus
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bulgaricus was found that bacteria fully ferment lactose and some strains can assimilate sucrose, maltose, mannose. Revealed the
composition of the culture medium causes a change saccharolytic properties of these crops during cultivation.

PACUYET PEKUMA DJIEKTPUUECKQN CETHU C IBYXCTOPOHHUM IMMATAHUEM
C YYETOM TEMIIEPATYPHOU 3ABUCUMOCTHU COITPOTUBJIEHUHU
BO3AYIIHbBIX JIMHUU

Buryn A4, Tupummn C.C., Kupnuenko H.B., IItnnsina E.B., Topuakos C.B.

OI'BOY BIIO «Omckuii rocynapCTBEHHBIH TEXHHUECKUI YHUBEpCHTET», OMCK, Poccust
(644050, r. Omck, mip. Mupa, 11), e-mail: barsbigun@list.ru

[MpemtoxkeHbl MaTeMaTHIECKHE MOJEIH yCTAHOBUBILETOCS PEKUMa NIEKTPUIESCKOH CETH C IByXCTOPOHHHM ITH-
TaHMEM, BKJIIOUAOIINE YPaBHEHHS y3JI0BBIX HANPSHXKEHUI CETH M ypaBHEHHUS TeIUI0BOro Oananca uHuil. PaccMoTpenst
TPU BO3MOXKHBIX aJITOPUTMa YHUCIICHHOTO PEIICHUs ypaBHEHHH peKMMa, OCHOBAHHEIX Ha MeTtonie HpioToHa 1 pasnnya-
IOIUXCS CIOcO0aMHU yTOUHEHHUs Temmneparypel. ITokazaHo, 4To mpsiMoe perieHne Beeil CHCTEMBI yPaBHEHHH METOIOM
Herotona Mano3¢hGeKTHBHO U3-3a HU3KOH CXOAMMOCTH, 8 HAWIYyYIIUMU XapaKTepPUCTHKaMU 00J1ajaeT METOM, OCHO-
BaHHBII Ha KOPPEKLMH TEMIEPATyp, OCYILECTBISIEMON HA Ka)10H MTEpALMU PELIEeHUs YPAaBHEHHUH y3J10BBIX Hamps-
JKEHHH. YUeT TeMIepaTypHOH 3aBHCHMOCTH CONPOTHBIICHHS ITO3BOJISIET CYINIECTBEHHO YTOYHUTH TOKH, OTKIOHEHHMS
HaMNpsLKEHUS ¥ TOTEPH MOLTHOCTH B ceTH. [Ipy 3ToM yToUHEHnE MOTeph MOITHOCTH MOXKET ObITh Oob1Ie 40 %, 4TO 00-
YCJIOBJICHO KaK yTOYHEHHEM aKTHBHBIX CONPOTHBICHHUH, TaK U yU4ETOM W3MEHEHUsI TOKOB IIOJ] BIMSHUEM TEMIIEpaTyp.

IPOI'PAMMHOE OBECIHEYEHME JJIAA PACYHETA HHAYKTHUBHbIX
COINPOTUBJIEHMM BTOPUYHOI'O TOKOIIOABOJA AYTI'OBBIX
CTAJIEIIJTABUJIBHBIX SJIEKTPOITEYEHN

Bukees P.A., Aindepos A.U., Topesa JLIL., lo6pos A.H.

OI'BOY BIIO «HoBocuOHpckwii TocyIapcTBCHHBI TEXHUYECKUH yHUBEpcUuTeT», HoBocubupck, Poccus
(630073, r.HoBocubupck, np-t K.Mapkca, 20), e-mail: bikeev@ngs.ru

B crarbe npezcraBiieHo onycaHue pa3pabOTaHHOTO IPOrPAMMHOIO OOECIIEUYEHH s, NPEAHA3HAYCHHOTO U pacueTa
MHIYKTHBHBIX COIPOTUBICHUIT TpeX(ha3HbIX CHCTEM BTOPUYHBIX TOKOIIOIBOZIOB JITOBBIX CTAJICIUIABHIIBHBIX AIEKTpOIeUeit
Pa3IMIHOTO KOHCTPYKTHBHOTO HCIIONHEHNsI (KOMIDIAHAPHOE WM TPUAHIYJIMPOBAHHOE PACIIONIOXKEHUE ITPOBOJJHUKOB Pas-
TMYHBIX (ha3 TokomoaBoAa). OHO CONEPIKHUT Bce HEOOXOMMMBIC IPU3HAKH TMPIIOKEHUS, (YHKIIMOHHPYIOIIETO MO/ YIpaB-
JICHHEM OleparroHHol cructeMbl Microsoft Windows, uto onpernensier ynoOCTBO €ro SKCIUTyaTallid HHKCHEPHO-TEXHHU-
YECKHM IIEPCOHATIOM IIPOCKTHBIX OPraHU3aLMil I OpraHU3aLMil SKCIUTYaTHPYIOIINX Takoe obopynoBaHue. IIpuBeaeHb
pe3yJIbTaThl pacyeTa MHTErPAIbHBIX MHIYKTUBHBIX COIPOTHBIICHHH (a3 BTOPUYHBIX TOKOIIOABOIOB JUIS Psiia CBEPXBBICO-
KOMOIIHBIX JyTOBBIX CTaJICTUIABIIIBHBIX JIEKTpoIieyeii. Bepudukaims pe3ynsTatoB HccieI0BaHNUsl, BBITIOIHEHHOTO C IOMO-
IIBIO JJAHHOTO MPOTrPaMMHOTO MPOYKTa, BEIIOJIHEHA ITyTEM MX CPAaBHEHHH C MMEIOLIMMUCS B JINTEPATYPHBIX MCTOYHMKAX
©ZIMHMYHBIMH 9KCTIEPUMEHTAIbHBIMHU JITAHHBIMHU. PazpadoTanHoe mporpaMmMHoe obecrieyeHne PEKOMEH/LYeTCs HCIIONIb30BaTh
TIPH IPOSKTHPOBAHUY HOBBIX U MOACPHU3AINH CYIIECTBYIOIINX JyTOBBIX CTAJICIUIABIUIIGHBIX TTCUEH.

SOFTWARE FOR CALCULATION OF INDUCTIVE RESISTANCES OF SECONDARY
CURRENT LEAD FOR ELECTRIC ARC FURNACES

Bikeev R.A., Aliferov A.L., Goreva L.P., Dobrov A.N.

Novosibirsk state technical university, Novosibirsk, Russia (630073, Novosibirsk, K.Marx av. 20),
e-mail: bikeev@ngs.ru

The paper presents created software meant for calculation of inductive resistances of three-phase systems of secondary
current leads for different designs of electric arc furnaces (coplanar or triangulated location of current lead conductors of different
phases). The software has all features of Microsoft Windows application, which define its usability for engineering staff of design
organizations or organizations operating such installations. There are described also results of calculation of integral inductive
resistances of secondary current leads for a number of super high power electric arc furnaces. As well as there is presented
verification of the software research results by means of comparison with available in literature single experimental data. Created
software is recommended for usage in designing of new electric arc furnaces and modernization of existing ones.

UCCJEJIOBAHUE ABTOMOBHWJIBHBIX CTOSSHOK IIEHTPAJIBHOM
YACTU T'OPOJA EKATEPUHBYPTA

Bbupiokos B.K., Baacos A.B., lemuenko K.H., KoBases P.H.

Vpasibckuii ToCy1apCTBEHHBIN JIECOTEXHUYECKUN YHUBEPCUTET
(620100, CepmtoBckast 001acth, . EkarepunOypr, Cubupckuii TpaxT, a. 37)

B nmanHO¥ cTaThe MPUBOSTCS PE3yIIBTaThl HCCIIEI0BAHMS AaBTOMOOMIBHBIX CTOSHOK ropoza ExarepunOypra. Pac-
CMaTpHBAETCsl 3arpy’»KEHHOCTh YIHIl LEHTpanbHOi uacTu ropoga ExarepunOypra. I'paduuecku mokaszaHa 3arpyska
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ABTOCTOSIHOK M OKOJIOTPOTYapHBIX CTOSHOK B paiionHe HOxxHOro aBTOBOK3aja M LeHTpa ropona ExarepunOypra. 13-
y4aJiCh MapKOBKU MO (DYHKIHOHATHHOMY Ha3HAYE€HHIO B IEHTPAIBHONW YacTH ropoja. V3ydeHa TeppHTOpHAIbHAS
HPUHAUIC)KHOCT aBTOMOOHMIIBHOTO TpaHcropTa. [IpoBe/ieH aHaaIu3 MHOTOITa)KHBIX TAPKUHIOB B IIEHTPAJIBHON YacTH.
IoTpeGHOCTE TOposa B aBTOMOOHMIBHBIX CTOSTHKAX 3aBUCHT OT €T0 Pa3MepoB, yPOBHS aBTOMOOMIN3AINH U TPAHCIOPT-
HOI1 IITaHUPOBKY Toposa. [IoTpeGHOCT HaceeHUs B aBTOMOOMIIBHBIX CTOSTHKAX BapbHPYETCsl B 3aBUCHMOCTH OT IIIOT-
HOCTH 3aCTPOMKH, STaXXHOCTH, YPOBHS JOXOIOB HACEIEHHs, BO3pacTa HaCEICHHs. PacCMOTPEHBI My TH ONTHMH3AINN
[IApKOBOK B IIGHTPAJIbHON 4acTH ropoza.

STUDY OF THE CENTRAL PART OF ROAD PARKING CITY OF YEKATERINBURG
Biriukov V.K., Vlasov A.V., Demchenko K.N., Kovalev R.N.

Federal State Educational Institution of Higher Professional Education “Ural State Forest Engineering University”
620100 Sverdlovsk region, Ekaterinburg, Siberian highway, 37, viktrbir@gmail.com

This article reports the results of a study of car parks of the city of Yekaterinburg. We consider the utilization
of the central streets of the city of Yekaterinburg. Graphically illustrates loading and parking okolotrotuarnyh sites in
the Southern bus station and the center of the city of Yekaterinburg. Studied parking in functions in the central part of
the city. Studied territorial belonging of road transport. The analysis of multi-storey car parks in the central part. Need
for car parks in the city depends on its size, level of motorization and transportation planning of the city. Needs of the
population in car parks vary depending on the density of buildings, floors, income level, age of the population. The
ways of optimizing the parking lots in the downtown area.

HNEPCHEKTUBHOE ITIPUMEHEHUE KOJUIATEHCOJAEPKAIIEI'O
N PACTUTEJIBHOI'O CbIPbS B IIMINEBOU MPOMBILIVIEHHOCTH

Butyesa J.B., Hpinenona F0. /1.

OI'BOY BIIO «Boctouno-Cubupckuii rocy1apcTBeHHbIH YHUBEPCUTET TEXHOJIOTUH U yIIpaBleHUs», YiaH- Yo,
Poccus (670013, r. Ynan-VYmo, yin. Kitouesckast, 40B, crpoenue 1), e-mail: domochad@mail.ru

[TpoBenens! uccnenoBaHMsT PACTBOPOB JKETATHHA PA3HBIX KOHIIEHTPALUH B Pa3IHYHBIX pacTBopHTemsx. Ompe-
JieJIeHa HJIIEKTPOIPOBOJHOCTh M aKTHUBHASI KUCIOTHOCTh PacTBOPOB. BEISBIECHO, UTO 3JIEKTPOIPOBOAHOCTE OOBEKTOB
HCCIEA0BAaHNS TTOHKAETCSI C YBETMUCHNUEM KOHIIEHTPALUH XKEIAaTHHA M MPU BBEACHUH PACTUTEIBHBIX KCTPAKTOB.
AKXTHBHAsI KHCIIOTHOCTB K€ MCCIIEIyeMbIX 00pa3IioB OTHOCUTEIIBHO OCTAETCsl HeM3MEeHHOH. Taxke U3ydeHBl Peolro-
TUMYECKUE CBOWCTBA MCCIIETYEMBIX PACTBOPOB JKEJIATHHA. YCTAHOBIEHO, UYTO C BBEACHHEM PACTHTENIBHBIX KCTPAKTOB
IIPOUCXOUT YBEIMUYCHHE BSI3KOCTH 3a CUCT B3aMMOACHCTBHS OEIKOBBIX MOJICKYJ ¢ (DeHOIBHBIMH COSIMHCHUSIMHU Pac-
TUTENBHBIX KCTPAaKTOB. OTpeneneHo cyMMapHOe cojepskaHne (eHOMbHBIX COEAMHEHHH BO Bcex oOpasmax. Taxum
00pa3oM, MO>KHO TOBOPHTB O TOM, 4T0 3KkcTpakThl Rubens u Flavis Cepa Excorio crtocoOHBI CITy>KUTh HE TOJIBKO KaK HC-
TOYHHMKN OHOJIOTMYECKH aKTUBHBIX BEIIECTB, HO M CIIOCOOHBI BIUSTH HA CTPYKTYpOOOpa3yIol1e CBOHCTBA KelaTHHA.

PROSPECTIVE APPLICATION OF A COLLAGEN AND PLANT MATERIAL
IN FOOD INDUSTRY

Bitueva E.B., Tsydenova Y.D.

East- Siberian State University of Technology and Management, Ulan -Ude, Russia
(670013, Ulan- Ude, Kluchevskaya street, 40V ), e -mail: domochad@mail.ru

Researches gelatin solutions of different concentrations in different solvents. Defined conductivity and active
acidity solutions. Revealed that the electric research objects decreases with increasing gelatin concentration and with
the introduction of plant extracts. Active acidity of the samples with respect to the same remains unchanged. Also
studied the rheological properties of the test solutions of gelatin. It has been established that with the introduction of
plant extracts is an increase in viscosity due to the interaction of the protein molecules with phenolic compounds of
vegetable extracts . Defined total content of phenolic compounds in all samples . Thus , we can say that the extracts of
Rubens and Flavis Cepa Excorio able to serve not only as sources of biologically active substances , but also can affect
the textural properties of gelatin.

HNEPCHEKTHUBBI PA3BBUTHUA ABTOMATU3NPOBAHHbBIX CUCTEM YITPABJIEHUSA
HA METAJINTYPITHYECKHUX NNPEJAIPUATUAX YPAJIBCKOI'O PETUOHA

baunos /JI.B., AkcenoB K.A., AutonoBa A.C.

OI'AQY BIIO «Ypansckuii (enepanbHbiii yHEBEpcuTeT UM. iepBoro [Ipesunenta Poccun b.H. Enpriaay,
ExarepunOypr, Poccus (620002, ExarepunOypr, yia. Mupa, 19), e-mail: bpsim.dss@gmail.com

B craree paccMarpuBalOTCs IIEPCIIEKTHBEI Pa3BUTHS aBTOMAaTH3HPOBAHHBIX CHCTEM YIPaBICHHS HA METaJUIyp-
TMYECKUX MPENPUATUAX YPaIbCKOTO PErnoHa. YCHIEHHE HEeMpeacKka3yeMOCTH (PaKTOpOB MOMHUTHUECKON 1 SKOHOMH-
YecKOl cpepl Al KPYITHBIX METAJLTypTHUeCKHUX TPEANpUSITHH Ha OoHEe COKpalieHns] 00EeMOB MPOJaX ONpesersieT
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aKTyaJbHOCTh MHOTOBAPHAHTHOTO IUIAHWPOBAHMS PEIICHUI Ha KaKIOoM pabouyeM MecTe. YHUBEPCAIbHBIM HHCTPY-
MCHTOM IUTAHHPOBAHHS SIBISCTCS MMHUTAIMOHHOE MOJCIMPOBAaHHUE. B cTaThe BBIIENCHBI POOIEMBI, BO3HHKAIONIHIE
IPU MHTETpaLUM CUCTEM MMUTALMOHHOIO MOJEIUPOBAHUS C CYIIECTBYIOIIMMH aBTOMAaTH3UPOBAHHBIMU CHCTEMaMHU
YTIpaBIICHUS HA IPSIIPHUATHN. B pe3ynsrare aHanm3a BHEPSHUH aBTOMaTH3UPOBAHHBIX CHCTEM Ha METAJLTYPIrHIECKUX
HPEIPHUATHIX YPalIbCKOro PErnoHa U OIpoca CHELHAINCTOB NH()OPMALIMOHHBIX TEXHOJIOTHI 00 OXKHIaHUIX OT BHE-
JPCHUS] CHCTEM OM3HEC-aHAINTUKY ONpe/eTIeHbl MePCIICKTUBBI PA3BUTHSI aBTOMATH3HPOBAHHBIX CHCTEM YIIPABICHHS
Ha METAJUTypTUUSCKHUX MPEIIPHATHAX YPaJIbCKOTO PErHOHa, CBSI3aHHBIE C PACIIMPEHHEM BHEIPSEeMOro (GyHKIMOHAIA
CHCTEM OM3HEeC-aHATUTUKH IPUMEHUTENIFHO K aBTOMATH3AIMU MPOIECCOB MPUHATHS PEIICHHH B PEXHUME PeaTbHOTO
BPEMCHHU.

PROSPECTS FOR THE DEVELOPMENT OF AUTOMATED CONTROL SYSTEMS
OF STEEL COMPANIES OF URAL REGION

Blinov D.V., Aksyonov K.A., Antonova A.S.

Ural Federal University n.a. the first president of Russia B.N. Yeltsin, Yekaterinburg, Russia
(620002, Yekaterinburg, street Mira, 19), e-mail: antonovaannas@gmail.com

In the article the prospects for the development of automated control systems of steel companies of Ural region
are considered. Strengthening of the unpredictability factor of political and economic environment for the large
metallurgical enterprises and sales volume reduction determine the relevance of scheduling in case of many choices on
each workplace. Simulation is an universal scheduling tool. In the article the problems associated with the integration of
simulation systems and existing automated control systems are described. Analysis of the implementation of automated
systems at steel companies of Ural region and survey of experts in information technology about the expectations from
the implementation of business intelligence systems have been carried out. Prospects for the development of automated
control systems at steel companies of Ural region have been defined as a results of the analysis. Prospects are associated
with the application of the business intelligence systems functions with respect to the automation of decision-making
processes in real time with the use of huge amount of manufacturing data.

HNCCIEJOBAHUE TEXHO/JIOI'MYECKOI'O ITPOLHECCA BPE3HOI'O
BECHEHTPOBOI'O IIVIM®OBAHUWSA C HEJIBIO ITIOBBINTEHUA .
OU3NKO-MEXAHMYECKNX CBOUCTB IIJIN®OBAHHBIX TIOBEPXHOCTEU

baypusin II.P., Baypusin P.II., baypusin A.P.

Mypomckuit nactutyT (Grimman) IOV BIIO «BnaguMmupckuii rocyjapcTBEeHHbIH YHHBEPCHTET
nmenn Anexcanapa [‘puropseBrnua u Hukonas ['puropseBuya CronetoBeix», MypoM, Pocenst
(602264, Mypom, ya. OproBckas, 1. 23),
e-mail: oid@mivlgu.ru

B paboTe npuBOAATCS pe3ylbTaThl HCCIIEOBAHMIA 10 COBEPIICHCTBOBAHHIO TEXHOJIOTHYECKOTO IIPOLecca BPe3HO-
r0 GECIIEeHTPOBOTO NUTU(OBAHKS KPECTOBUH Kap/IaHHBIX BAJIOB IPY30BBIX aBTOMAIIHH C IETHI0 00SCIICUeHNUS BEICOKUX
(U3MKO-MEXaHUYECKUX TTapaMeTPOB KauecTBa IUIM(OBAHHBIX MOBEpPXHOCTEH. [TosryueHs! pe3ynbrarsl, 00ecneynBao-
IIMe TIOBEIIIEHNE KadecTBa MOBEPXHOCTEH narg KpecTOBUH KapJaHHbBIX BaJoB. [IpercTaBiIeHb! pe3ynbTaThl HCCIEN0-
BAaHHI BIIMSHMS 3JIEMEHTOB PEKHMOB PE3aHHs BPE3HOTO OECLIEHTPOBOTO HIIM(OBAHUS Ha MHUKPOTBEPAOCTD HUTH(O-
BaHHBIX TTOoBepxHOCTeH. [Toka3aHa 1eecoo0pa3HOCTh HCIOMB30BAHUS PEKOMEHIYEMBIX PEKIMOB IUTH(OBAHUS IIpH
00paboTKe KPEeCTOBHH KapAaHHBIX BaJoB. Pa3paboTaHa MeTo/MKa HCCIeN0BaHUS (PU3UKO-MEXaHHYECKOTO COCTOSHUS
() OBAHHBIX TOBEPXHOCTEH. BEIIBIEHBI MeXaHN3MBI (POPMUPOBAHNS MHKPOTBEPAOCTH IIOBEPXHOCTHBIX CIIOEB IIUTH-
(hOBaHHBIX TIOBEPXHOCTEH B 3aBHCHMOCTH OT CKOPOCTH IUTH(OBAHUSA, CKOPOCTH BPALIEHUS BELYIIUX KPYroB, MUHYT-
HOH MOTIepEeIHON MoavH, PUIYyCKa Ha NUTH(OBaHNE X BPEMEHN BBIXAXXKHBAHUSL.

RESEARCH OF WEAR RESISTANCE OF CORES OF RAILROAD SWITCHES
FROM THE HIGH-MANGANIC STEEL 110G13L, SUBJECTED
TO HIGH-TEMPERATURE GAS-STATIC PROCESSING

Blurtsyan D.R., Blurtsyan R.S., Blurtsyan L.R.

Murom institute (branch) of FGBOU VPO “Vladimir state university of a name of Alexander Grigoryevich
and Nikolay Grigoryevich Stoletovykh”, Murom, Russia (602264, Murom, Orlovskaya St., 23),
e-mail: oid@mivlgu.ru

Results of researches on improvement of technological process of cut-in centerless grinding of crosspieces of
driveshafts of cargo cars are given in work for the purpose of ensuring high physicomechanical parameters of quality
of polished surfaces. The results providing improvement of quality of surfaces of pins of crosspieces of driveshafts
are received. Results of researches of influence of elements of modes of cutting of cut-in centerless grinding on the
microhardness of polished surfaces are presented. Expediency of use of recommended modes of grinding is shown
when processing crosspieces of driveshafts. The technique of research of a physicomechanical condition of polished
surfaces is developed. Mechanisms of formation of microhardness of blankets of polished surfaces depending on the
speed of grinding, speed of rotation of leading circles, minute cross giving, an allowance on grinding and nursing time
are revealed.
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MNOCTPOEHUE MATEMATHYECKO MOJEJIM CJIYYANHOTI'O NOJIOKEHUS
BO3AYIIHOI'O CYJIHA P 3AXO/IE HA IOCAJIKY

Boopos B.H., Kopuarun B.B.

DKOY BIIO «Boponexckuii nactTuTyT ®CHUH Poccumny», Boponex, Poccust
(394072, Boponex, yn. Upkytckas, 1 «a»),
e-mail: vifsin@mail.ru

B crarbe paccMOTPEHO BIMSHHE MPU3EMHOTO CII0si aTMOC(Eephl, PacIoIoKEHHOTO HEMOCPEIICTBEHHO Y 3eMHON
TOBEPXHOCTH, HA OINPEJEIIEHUE MECTOIOJIOKEHHS], OTHOCUTEIBHO IIUCCA/lbl IUTAHUPOBAHUS, BO3AYIIHOTO CYy/HA BbI-
MOJTHSFOIIETO BU3YyabHBINA 3aX0/ HA MOCAAKY. YUUThIBas (U3UUCCKUE CBOUCTBA aTMOC(HEPBI U CIOKHBIC MPOCTPaH-
CTBCHHO-BPEMCHHBIC W3MCHCHHS IOKA3aTelsl MPEJIOMIICHUsT arMocdephl,0bula MOoTydYeHa MaTeMaTH4ecKash MOJIECNb
MO3BOJISIIONIAST PACCUUTATH BOSMOXKHBIC OIIMOKHB ONPENEICHIH MECTOIOIIOKEHHUS BO3AYIIHOTO CYIHA OTHOCHTEINb-
HO IIMccajbl MIaHUPOBaHUsA. B OCHOBE MaTeMaTHuUeCKOW MOJAEIM JIEKHUT 3aKOH mpesnomieHus. [lpu npoxoxaenuun
IPaHHUIIBI Pa3eia COCENHUX CIIOCB C Pa3IMYHBIMU 3HAYCHUSIMH [TOKA3aTelIs PEIOMIICHUS HAOIIOIAETCSl OTKIIOHCHHE
TPAaEeKTOPHUU HAOIONCHHS B3JICTHO-II0CAI0YHOM TOJIOCH! OT MPSAMOJIMHEHHON. [Tpy BHIMOTHEHUH BH3YalbHOTO 3aX0/a
Ha MOCAAKy BO3IYLIHOE CYIHO MOXKET HAXOIHTCS KaK HIKE, TAK M BBIIIC TIHUCCAB] IUTAHUPOBAHKS. DTO MPHUBOIUT K
HEZoJIeTy, MO0 TepesieTy BO3AYIIHBIM CyAHOM 30HBI KOHTAKTa ¢ B3JIETHO-TIOCAA0YHOM Mon0coil. MIcXoqHbIMU JaHHBI-
MU JJIs1 pacyéTa BEIMYMHBI BO3MOXKHBIX ONIHOOK,[TPU OMPEICICHHH CIYYallHOTO MOJOKCHUS BO3MYIIHOTO CYIHA OT-
HOCHTEIILHO TIIUCCAIbI ITTAHUPOBAHUSI, CITYXKAT CBEACHUS O (PAKTHUECKOM COCTOSHHH METCOPOJIOTHUECKUX DJICMEHTOB
U BBICOTHI 3aX0/1a BO3AYILIHOIO Cy/JHA Ha MOCAKY.

CONSTRUCTION OF A MATHEMATICALMODEL OF A RANDOMPOSITION
OF THE AIRCRAFTDURING LANDING

Bobrov V.N., Korchagin V.V.

Voronezh Institute of the Russian Federal Penitentionary Service, Voronezh, Russia
(394072, Voronezh, street Irkutskay 1-a.),
vifsin@mail.ru

The article considers the influence of the atmospheric boundary layer, which is located directly at the earth’s
surface, to determine the location, relative to the glide path planning, the aircraft performing a visual approach. Taking
into account the physical properties of the atmosphere and complex spatio-temporal changes in the refractive index
of the atmosphere, was obtained mathematical model allows to calculate the errors in determining the position of the
aircraft relative to the glide path planning. The basis of the mathematical model is based on the law of refraction. With
the passage of the interface of adjacent layers with different refractive indices, a deviation of the trajectory observations
of the runway from the straight. When performing a visual approach the aircraft can be located both below and above
the glide path planning. This leads to an undershoot or an aircraft’s flight zone of contact with the runway. Initial data
for calculation of the range of possible errors in the determination of the random position of the aircraft relative to
the glide path planning, are details about the actual state of the meteorological elements and the height of the aircraft
approach for landing.

MO/JEJIb, OTPAXKAIOINAA OCOBEHHOCTHU NPOCTPAHCTBEHHOI'O U3MEHEHMS
MPEJIOMJIAIOINX CBOUCTB ATMOC®EPBI
HA OCHOBE HCIIOJIb3OBAHUA UMEIOIUXCA
CIYYAUHDBIX JAHHBIX

Bo6pos B.H., Kopuarun B.B., Koo3uctsiii C.1O.

DKOY BIIO «Boponexckuit uactutyt ®CHUH Poccuny», Boponex, Poccus
(394072, Boponex, yn. Upkytckas, 1 «a»),
e-mail: vifsin@mail.ru

B crarbe paccmatpuBaeTcsi MOJEIb, OTpaXKaromas 0COOCHHOCTH MPOCTPAHCTBEHHOTO U3MECHEHHS TPEIIOMIISIO-
[IUX CBOMCTB arMoc(epsl Ha OCHOBE HCIIOIB30BAHUS UMEIOIIUXCS CIIyYalHbIX JaHHBIX O (PaKTHIECKOM COCTOSHHUU
MPU3eMHOro ciiosi arMocepsl. B paboTe mpoBeseHbI pacyeThl BEPTHKAILHON M TOPU30HTAIBHON COCTABISIOMINX
rpajMeHTa TOKa3areis MpeoMIICHUST aTtMoc(hephl B ICKapTOBOI cucTeMe KOOpAuHAT. [IJisi MPaKTUIeCKUX PacyeToB
MIpeyUIaraeTcsi HCHoJIb30BaTh CIEAYIONIYI0 OpHeHTANNIO: 0ch abciucc OX HanmpaBHUTH HA 10T, ock opauHar Oy Hamnpa-
BHTH Ha BOCTOK, a 0ch anmuinkaT Oz HampaBUTh BBEpX. BoccTaHOBNEHME TpalieHTa IOKA3aTeNs MPEJIOMIICHAS OBLIO
MPOBEJICHO 10 JAHHBIM TEeMIEePATypPHO-BETPOBOTO 30HANPOBAHHMS aTMOC(EpbI 10 U3BECTHBIM METOANKAM. BbuTH mpo-
BCICHBI pvaéTbl MO)lyJ'[ﬂ rpaav€HTa nokKasarejs MnmpeJaoMICHUSA y 3€MHOﬁ TMOBEPXHOCTHU U IO BbBICOTAM B y3nax CCTKH,
ornpenessieMol nepeceueHrueM MepuIaHoB uepe3 kaxabie 5° (15°3.1. — 30°B.1.) ¢ 50 °c.u1. B pesynbrare pacueroB
MOJTy4eHBbI a0COMIOTHBIE 3HAYEHUS TPAJMEHTA TIOKA3aTelsl IPEIOMIICHHUSI ¥ €T0 OTKJIOHEHHS [0 OCSIM JIEKapTOBOW CH-
CTEeMbI KOOPJMHAT. YCTAHOBJIECHO YTO BO BCEX Y3J7aX CETKH, KaK y 3€MHOW IMOBEPXHOCTH, TaK M MO BBICOTAM, HMEET
MECTO OTKJIOHEHHE IpaJHeHTa MMoKa3aressi IPeIOMIICHHs OT COOTBETCTBYIOLIMX oceil. [Ipu perieHnn mpakTH4ecKux
3aj1a4, YYUTHIBAIOIIUX MPEIOMIISIONINE CBOCTBA aTMOC(hephl, HEOOXOAUMO HCIONIL30BaTh HHPOPMAIIHIO, YUUTHIBAIO-
11yt (haKTHYECKOE COCTOSTHUE MPU3EMHOTO CII0St aTMOC(EpBL.
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MODEL REFLECTING THE FEATURES OF THE SPATIAL PROPERTIES
OF THE ATMOSPHERE REFRACTS CHANGE UTILIZING EXISTING RANDOM DATA

Bobrov V.N., Korchagin V.V,, Kobzisty S.Y.

Voronezh Institute of the Russian Federal Penitentionary Service, Voronezh, Russia
(394072, Voronezh, street Irkutskay 1-a.), vifsin@mail.ru

In this paper we consider a model that reflects the features of the spatial variation of the refractive properties of the
atmosphere through the use of available random data on the actual state of the atmospheric boundary layer. The paper calculated
the vertical and horizontal components of the gradient of the refractive index of the atmosphere in the Cartesian coordinate
system. For practical calculations it is proposed to use the following orientation: the horizontal axis Ox headed south, the ordinate
axis Oy headed east, and the axis Oz applicate send up. Recovery of the refractive index gradient was performed according to
the temperature-sensing windshield atmosphere by known methods. Calculations were carried out modulus of the gradient of the
refractive index at the surface and in height at the grid points defined by the intersection of the meridian every 5° (15W — 30E)
with SON. The calculations obtained absolute values of the refractive index gradient and its rejection of the axes of the Cartesian
coordinate system. It has been established that in all grid nodes, like the earth’s surface, and on the heights, there is a deviation of
the refractive index gradient from the respective axes. In solving practical problems, taking into account the refractive properties
of the atmosphere, it is necessary to use the information, taking into account the actual state of the atmospheric boundary layer.

UCCJIEJOBAHUE MATEMATUYECKNX 3AKOHOMEPHOCTEM MO/IEJIEM
CIYYAUHBIX SIBJEHUU B TPAJUEHTHOU CPEJE

Bo6pos B.H., Kopuarun B.B.

DKOY BIIO «Boponexckuii mactutyT ®CHUH Poccumn», Boponex, Poccus
(394072, Boponex, yn. UpkyTckas, 1 «a»), e-mail: vifsin@mail.ru

B crarbe paccmarpHBaeTCst BIHSHIE MPU3EMHOTO CII0ST aTMOC(HEpPBI, PACTIONOKEHHOTO HEMOCPEICTBEHHO Y 3€MHOH TI0-
BEPXHOCTH, Ha TOPU3OHTAJILHYIO TPAGKTOPHIO ONITHYECKOrO CHrHaja. M3BecTHO, 4TO HA TPAGKTOPUIO PAacIPOCTPAHEHHUsS OI-
THYECKOTO CHTHAJIA OKA3bIBAIOT BIIMSHHE (PU3MUCCKHE CBOMCTBA OBEPXHOCTH U ee reomMeTpuyeckas Gpopma. B peanbHoit ar-
Mocepe MPOUCXOIAT CIIOKHBIC IPOCTPAHCTBEHHO-BPEMEHHbIE M3MEHEHHSI [IOKa3aTelis PEIOMIICHHST aTMOC(Eepbl, KOTOpEHIe
KOJIMYECTBEHHO MOTYT ObITh OXapAaKTEPU30BaHbI UEPE3 BEPTUKATIBHBIH H TOPH30HTAIBHBIN IPAIEHT TOKa3aTess IPETOMICHHS
arMocdepsl. OCHOBHOM OCOOCHHOCTBIO TAHHOTO HCCIISIOBAHMS SIBISIETCST YUET TOJIBKO TOPH30HTAIBHOTO IPpa/IeHTa TToKa3a-
TeJIst IPeJIOMIICHHS aTMOCEpbI U TOCIIONHOE JeNeHre arMocdepbl, PUYEM 3TH CJIIOH PACIIONAraOTCs MEPHEHIMKYIIAPHO K
3eMHO¥ MOBepXHOCTH. [1oMTydeHs! 1 TeopeTidecky 0O0CHOBAHBI HOBBIC MAaTEMAaTHIECKHE BHIPYKEHUS JUISL pacdera OTKIOHE-
HHI TPaeKTOPHM ONTHYECKOTO CUTHAJA M BENMUUHBI yIia pedpakimu artMocheps! P MPOXOXKACHAN UM MPU3EMHOTO CIIOS
arMocepsl B TOPH30HTAIBHOM HanpasiieHH. [Ipeuiaraercst yauThIBaTh (JakTHISCKIE 3HAYCHNS TOPU30HTAILHOTO FPaIeHTa
TIOKA3aTerst IPETIOMIICHHS JUTS PACUeTa BO3MOXKHBIX OTKJIOHEHHH TPAGKTOPUH ONTHYECKOTO CUTHATIA OT MPSMOIHMHEHHOM.

MATHEMATICAL REGULARITIES OF RANDOM PHENOMENA MODELS
IN GRADIENT MEDIA

Bobrov V.N., Korchagin V.V.

Voronezh Institute of the Russian Federal Penitentionary Service, Voronezh, Russia
(394072, Voronezh, street Irkutskay 1-a.), vifsin@mail.ru

The article examines the impact of the atmospheric boundary layer, which is located directly at the earth’s surface, on a
horizontal path of the optical signal. It is known that the trajectory of the optical signal is influenced by the physical properties
of the surface and its geometric shape. In the real atmosphere, there are complex spatial - temporal changes in the refractive
index of the atmosphere, which can be quantitatively described by the vertical and the horizontal gradient of the refractive
index of the atmosphere. The main feature of this study is the inclusion of only the horizontal gradient of the refractive
index of the atmosphere and the layer-division of the atmosphere, and these layers are arranged perpendicular to the earth’s
surface. New mathematical expressions for calculating the deviation of the trajectory of the optical signal and the angle of
refraction of the atmosphere upon passing through the atmospheric boundary layer in the horizontal direction are received and
theoretically justified. It is proposed to take into account the actual value of the horizontal gradient of the refractive index for
the calculation of the possible deviations of the optical signal path from a straight line.

COBPEMEHHBIE TEXHOJIOI'MHX N3I'OTOBJIEHUA JTUCKOB
ABTOMOBMJIBHBIX KOJIEC

Boraanosa T.A.', Torxkenko H.H.2, Tuapmanmuna T.P.2, Bapanos B.H.%, YUeritakos A.B.!,
MepxkyJosa I.A.%, JIbiTkuna C.U.3, Xynonoros C.A.’, KocoBuu A.A.2, IMapreiko E.I'2

1 OO0 «KuK» (660127, Poccus, . KpacHosipek, yi1. 9 Mast, 17/1), e-mail: kik@kandk.ru
2 OI'AOY BIIO CDY «MHCTUTYT UBETHBIX METAIUIOB U MATEPHAJIOBEICHHSD)
(660025, . KpacHosipck, mip. uM. rasers «KpacHosipckuit padounii», 95), e-mail: icmim.sfu-kras.ru
3 ®I'AOY BIIO CDY «Ilomrexandeckuii nHCTUTYT» (660074, T. KpacHosipek, yin. Kupenckoro, 26), e-mail: pi@sfu-kras.ru

B crarbe IPpUBCIACHA KHaCCl/Id)I/IKaLlHﬂ JIUCKOB aBTOMOOMJIBHBIX KOJIEC TI0 CHOCOG}/ UX HU3IrOTOBJICHUS, KOHCTPYK-
U1, a TaKKE€ B 3aBUCUMOCTU OT NPUMCEHCHUA CIUIaBOB, MCIIOJIHECHUA JUCKOB W HA3HAYCHUS. Ornucan Hay‘{HI:II71 00-
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30p COBPEMEHHBIX CITOCOOOB MOJYYCHHUS THCKOB AaBTOMOOHIIBHBIX KOJICC: JIUTHE TOJ HU3KHM JaBICHUEM, 00bEMHAs
[ITAMITOBKA B HEPa3bEMHBIX HJIM Pa3beMHBIX MATPHUIIaX, 00bEMHAsSI IITAMIIOBKA M pacKaTka, KOMOWHAIMS JTUTCHHBIX
1 1e(hOPMAITOHHBIX CIIOCOOOB, JKUIKAS IITAMITOBKA, JINTHE MO HU3KUM JIaBJICHHEM C TEXHOJOTUEH packaTKu 00o/a.
Omnucana CyTh TEXHOIOTHH, IPEICTABICHBI HX JOCTOMHCTBA U HEJOCTATKH. [IpUBEICHBI CXeMbI IPOU3BOICTBA [IMCKOB
konec. Takke B paboTe omucaHbl COBpEeMEHHbIC 3apyOekHbIe TexHomoruu nonydenus: Flow Forming u MAT. Beibpan
HanboIIee EePCIEeKTUBHBII CII0CO0 M3rOTOBICHHUS TUCKOB aBTOMOOMIIBHBIX KOJIEC.

MODERN MANUFACTURING TECHNIQUES DISC AUTO-MOBILE WHEEL

Bogdanov T.A.!, Dovzhenko N.N.2, Gilmanshin T.R.2, Baranov V.N.%, Cheglakov A.V.,
Merkulov G.A.2, Lytkina S.I.3, Khudonogov S.A.%, Kosovich A.A.%, Partyka E.G.?

1 000 «K & K» (660127, Russia, Krasnoyarsk, ul.9 May, 17/1), e-mail: kik@kandk.ru
2 FSAEI HPE SFU Institute of Nonferrous Metals and Materials (660025, city of Kras-noyarsk Ave. Them.
Newspaper «Krasnoyarsk Worker», 95), e-mail: icmim.sfu-kras.ru

3FSAEI HPE SFU Polytechnic Institute (660074, Krasnoyarsk, ul. Kirenskogo 26), e-mail: pi@sfu-kras.ru

The article presents the classification of wheel discs by the method of manufacture, design, and depending on the
use of alloys, performance drives and destination. Describes a scientific review of modern methods wheel disc: low-
pressure casting, die forging one-piece or split die, die forging and reeling, the combination of casting and deformation
methods, liquid punching, low-pressure casting technology rolling rim. Described the essence of technology, represented
by their strengths and weaknesses. Schemes for the production of wheel rims. The paper also describes the modern
foreign production technology: Technology Flow Forming technology and MAT. Selected the most promising method
for manufacturing wheel discs.

PA3PABOTKA BJIOKA IPUHSITHS PELIEHUSI B HEHPOCETEBOM
KAPIUOAHAJIM3ATOPE KOMIbIOTEPHOM JUATHOCTHUYECKOM
CHUCTEMBI «KAPIMOBHI»

bomnuun O.H., Pa6ounkos P.B., Komikaposckuii JI.A.

OI'BOY BIIO «llen3eHckuii rocyaapcTBEHHbI YHUBEpCHTET», [1eH3a, bodin_o@inbox.ru

B crarbe momHHMaeTcs mpobieMa JHarHOCTHKU CEepACYHO-COCYIHCTHIX 3a00NeBaHmil, a IMEHHO — pa3padoT-
KE CPEICTB U aIrOPUTMOB 00paboTKM Kapauorpaduueckoil HHGOPMAIMK U MX HPOrpaMMHOI peanusanuu. Crarbs
npe/cTaBisieT coboii omicanue pa3paboTaHHOTO OJI0Ka, HO3BOJISIOIIETO BEIHOCHTD IUATHOCTHYECKOE PELICHUE O CO-
CTOSIHMM CepJla ManueHTa. ABTOpaMHM NPEJICTaBIeHa CTPYKTYPHAsl CXeMa CaMOH KOMIIBIOTEPHOIl AMAarHOCTHYECKOMH
cucremsl «Kapanosua». [ToMHMO 3TOro mogpoOHO onucaH crocobd HeHpoCceTeBOro aHaimu3a EKTPOKapIHOCUTHAA,
Ha KOTOPOM 0a3upyeTcst AMarHoCTUYecKast cucteMa. Tak jke IPUBEeHa cXeMa peaM3allii BhIlIeyKa3aHHOro 0JI0Ka B
cpemreMatLab. 3aTeM aBTOPBI IPUBOAAT PE3YIIBTATHI HCCIIEA0OBaHHS 00yYeHNS HEHPOHHBIX CETel, HEOCPEICTBEHHAS
3a/1a4a KOTOPBIX — 3TO aHAJIN3 NIEKTPOKApJUOCUTHANIA. B 3aKIIt04eHny clieIaHbl BBIBOBI O TIPEHMMYIIECTBAX CUCTEMbI
B IICJIOM, a, B YaCTHOCTH, OGJ1aroapst pa3apaboTaHHOMY MOJYITIO.

DESIGN OF THE BLOCK FOR MAKING DECISIONS IN COMPUTER NEURAL
NETWORK CARDIOLOGICAL DIAGNOSTIC SYSTEM “CARDIOVID”

Bodin O.N., Ryabchikov R.V., Koshkarovskiy D.A.
Penza State University, Penza, bodin_o@inbox.ru

The article raises the problem of diagnosing cardiovascular disease, especially the part of working-out of software,
hardware and algorithms for cardiographic information processing. The article is a description of designed block
which helps in making decision of patient’s heart condition. Authors has represented schematic diagram of computer
diagnostic system «Cardiovid». Also the neural network analysis is described in detail. It is the basis of «Cardiovid».
There is a diagram of an implementation of the described block in MatLab. Then authors give the results of training
neural networks, which are to analyze the electrocardiosignal. There are some conclusions about the advantages of the
system using designed block in the end of the article.

COBPEMEHHBIE THAPOMETAJITYPTHYECKHUE TEXHOJIOI'MU IEPEPABOTKHA
YIHOPHOTI'O 30JIOTOCOJAEPKAIIEI'O ChIPbSA

Bonysn A.4l., ®okuna C.b., Ilerpos I.B., CepedpsikoB M.A.

Hanmonanensiit MunepansHo-CreipseBoit YHUBepcuteT «lopHbIity, Cankr-IletepOypr, Poccnst
(199106, Canxkr-IletepOypr, BacunbeBckuii octpos, 21 muaus 1.2;), e-mail: bodyen-anna@mail.ru

B TeueHre MOCIeAHNX ICCITHICTHI HEYKIIOHHO YMEHBIIACTCS 0SS 30J0Ta, N3BIEKAEMOTO U3 MPOCTHIX B TEX-
HOJIOTHYECKOM OTHOIIEHHH 30JI0ThIX pyd. OIHOBPEMEHHO BO3pacTaeT JOJis 30JI0Ta M3BJIEKAEMOTrO U3 YIIOPHBIX Py,
a¢dexTrBHAs 00pabOTKa KOTOPBIX TPeOyeT 3HAYUTENBEHO 00JIee CIMKHBIX M Pa3BUTHIX CXEM, BKIIFOYAIOIINX TOTrOTO-
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BUTEJIbHbIC orepanuu (00XKUT, OHOBBIILETaYNBAHIE, aBTOKJIABHOE OKHUCIIUTENIFHOE BhILIETauBaHNe) MIepe]] Olepary-
el muanupoBanus. Ha ocHOBaHMM IMpOaHATM3UPOBAHHBIX JINTEPATyPHBIX HCTOYHUKOB B HACTOAIICH CTaThe MPUBEACH
3apyOeKHBII M OTEYECTBEHHBIH OIBIT FMPOMETAIUTYPrHYECKOM MepepaboTKH YIIOPHOTO 30JI0TOCOSPIKAILETO ChIPhS.
[IpumeHeHne rHAPOMETAIUTYpPTHIECKIX TeXHOJIOTHH IepepabOTKH YIIOPHOTO 30J0TOCOAEPIKAIIETO CHIPhS (aBTOKIIAB-
HOe ¥ OMOOKHCJICHHE) MO3BOJISIET HOBBICHTH M3BJICUCHUE 30JI0TA M PELIUTh MPOOJIEMBI C TOKCHYHBIMU BBIOpOCAMHU
MBIIIBSIKA B aTMOC(epy, XapaKTepHBIMU JUIsi 00XKHTa MUPUT-apCEHOMHMPUTHOTO 30JI0TOCOACPIKAIIEro ChHIphs. BHe-
JpEHHE METOJI0B aBTOKJIABHOIO M OMOOKHCIICHUS MO3BOJIMIO pa3pabaTbiBaTh paHee HEPEHTAOCIbHbBIC 30JI0TOPYIHbIC
MECTOpOXKIeHUs. B 3akmioueHun paboThl U3MararoTcst OymyIne 3aJaqd CTOSIIHE Mepen TMAPOMEeTaLTypruIeCKUMI
TEXHOJIOTUSIMH  1IepepabOTKU yIIOPHOTO 30J10Ta, CBSA3aHHBIC C PEIICHHEM BOIIPOCOB KOJIOTHU U COKPAILEHUEM JKC-
TUTyaTaI[MOHHBIX U KalTUTAIBHBIX 3aTPaT.

MODERN HYDROMETALLURGICAL TECHNOLOGIES FOR PROCESSING
REFRACTORY GOLD-BEARING RAW MATERIALS

Boduen A.J., Fokina S.B., Petrov G.V., Serebrjakov M.A.

National Mineral Resources University, Saint-Petersburg, Russia
(199106,Saint-Petersburg, 21 line of Vasilyevsky island 2),
e-mail: bodyen-anna@mail.ru

The share of the gold, extracted from simple gold ores in the technological relation, decreases recently. At the
same time the share of the gold extracted from persistent ores increases. Effective processing of such ores demands
much more difficult and developed schemes including preparatory operations (roasting, bioleaching, autoclave
oxidative leaching) before cyanidation. On the basis of the analyzed literature the present paper provides foreign
and domestic experience of hydrometallurgical processing of refractory gold-bearing raw materials. Application of
hydrometallurgical technologies for processing of persistent gold-bearing raw materials (bio-oxidation and autoclave
oxidation) allows to increase extraction of gold and to solve problems with toxic emissions of arsenic in the atmosphere,
typical for roasting pyrite-arsenopyrite gold raw materials. Introduction bio-oxidation and autoclave oxidation allowed
to process earlier unprofitable gold fields. Future tasks, facing before hydrometallurgical technologies of processing of
persistent gold, are stated. They are connected with the solution of environmental issues and reduction of operational
and capital expenditure.

BJIUSIHUE CTPYKTYPbI U COCTABA HA CONTPOTUBJIEHUE
JTE®OPMHPOBAHHUIO TMOKCHIA YPAHA

Boxko 10.B., Maabirun B.B.

TocymapcTBeHHOE yupexaeHue QeaeparbHoe ToCyI1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE BEICIIETO
npodeccnoHanbHOro obpasoBanus «HannoHa bHbII HccienoBaTebekuil ssaepHbiil ynusepcuter « MOy
(115409, . Mocksa, Kammpckoe ., 31),
rector@mephi.ru

B crarbe npesicTaBiIeHbl pe3ylbTaThl TEOPETHIECKUX M SKCIIEPHUMEHTATbHBIX HCCIIEI0BaHUH 110 pa3paboTKe OK-
CH/IHOTO SJICPHOTO TOILIMBA C HU3KUM CONPOTHBICHHEM AehopmupoBaHuio. [TocTaBieHHas mpobieMa MOKeT ObITh
pelieHa IyTeM JISTHPOBAaHUs TOIUIMBA. AHAU3 TOKa3all, YTO K YMEHBIICHHIO COIPOTHUBIICHHS Je(hOopMHUPOBAHUIO
MpUBOAUT JiernpoBanue myumutoM (3A12032Si02), koTOpsIi 00pa3zyeT MeK3epeHHYIO a3y, 1 OKCHUIOM HHOOUS,
obpasyromiero TBepAblii pacTBOp B Marpuile. B 1abopaTopHBIX YCIOBHUSX M B HPOLECCEe OONyUeHHs MPU Pa3HBIX
TeMIepaTypax MpoBeICHbI HCCIIEI0BAHNS BIHAHHUS OKCHIOB JKeje3a, aTFOMUHUS, KPEMHUs, HHOOMS M X KOMOUHA-
Ui Ha CKOPOCTh MOJI3YYECTH JUOKCHJA ypaHa. VccienqoBaHus 1MoKas3aiy, YTO CONPOTHBIEHUE ae(hOpPMUPOBAHUIO
JIMOKCH/Ia ypaHa ¢ yKa3aHHBIMHU J100aBKaMU CYLIECTBEHHO HIKE MO CPABHEHHIO C JIMOKCHIOM YpaHa IITaTHOW TeX-
Hosoruu 6e3 100aBOK.

INFLUENCE OF STRUCTURE AND COMPOSITION ON STRAIN RESISTANT
OXID NUCLEAR FUEL

Bozhko Y.V., Malygin V.B.

State Institution Federal Autonomous Educational Establishment for Higher Vocational Education National Research
Nuclear University MEPhI (115409, Moscow, Kashirskoye shosse, 31),
rector@mephi.ru

This paper is presented the theoretical and experimental results for developing and produced low-strain
resistant oxide nuclear fuel. This problem can be solved via the alloying of uranium dioxide fuel. The subsequent
comparative analysis proved that the most promising approach to the resolution of the problem relevant to lowering
down the strain resistance is to alloy uranium dioxide with mullite (3A12032Si02) which forms intergranular
precipitates of low shear resistance strength phases and niobium oxide as a solid solution. Under laboratory and
irradiation conditions at different temperatures the influence was studied that is produced by various additives,
namely, oxides of iron, niobium, silicon, aluminum and their combinations, on creep. The investigations have
demonstrated that the strain resistance of modified uranium dioxide is much lower compared that of the fuel having
the standard composition.
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METOJIMKA OIIPEJAEJEHUA IIPYKUHEHUA U TEOMETPUYECKUX TAPAMETPOB
ITPU NPEJABAPUTEJIBHOU ®OPMOBKE TPYBHOU 3AI'OTOBKHU TPYB
BOJIBIIOI'O JUAMETPA HA MPECCAX

Bboxaar H.1O., Yeuynun 10.B., [lecun 10.B., Kyraesckuii C.C.

OI'AOY BIIO «Ypansckuii (enepanbHblii yHHBEpCUTET UMeHH niepBoro IIpesunenta Poccun b.H. Enpunna»
ExarepunOypr, Poccust (620002, . ExatepunOypr, yir. Mupa, 19), e-mail: n.u.p@nm.ru

Beimonaeno MaremMaTrideckoe MOAEINPOBAHNE MTPYKWHEHHUS PH N3TOTOBICHUH TPYOHBIX 3aTOTOBOK TPYO 00Mb-
moro nquamerpa UOE-meronoM. ITokazaHo, 4To BeaMUYMHA XOP/bl paclpyKUHUBAHUS OINPEeIsieT BO3MOXKHOCTb pa3-
METIEHUs ¥ TIO3UIIHOHNPOBAHNS 3aTOTOBKH B TEXHOJIOTHUECKOM HMHCTPYMEHTE Ipecca OKOHYaTeIbHOH (hopmoBKH. [To-
JIy4eHBI 3aBUCHMOCTH Ul pacyeTa XOpZbl paclpyKUHUBAHUS sl OJHOPAJANYCHOTO U JIByXpaJUyCHOIO IIyaHCOHOB.
Pazpaboran mporpaMMHBIil KOMIUTEKC, TTO3BOJISIIONINI B ANAIOTOBOM PEKHMME BBITIOHATH MHOTOBAPHAHTHBIE PACUETHI
npyXuHeHHs: popmyemoit 3arotoBku. C UCIIONB30BaHNEM JIAHHOTO KOMIUIEKCa ITOKa3aH MPHMep pacueTa IMpyKHHEHUs
XapaKTEepHOH 3aroTOBKM AT (u3Hdeckoil Mopenu. OmnpeneneHsl reoMeTpUIecKHe apaMeTphl 3ar0TOBKH Tocie (op-
MOBKH JIByMSI METOZIaMH. YCTaHOBJIEHO, YTO ITOTPEIHOCTh 3aMEPOB 110 PACTPOBBIM U300paKEHUSIM He IpeBbIacT 2%
110 CPaBHEHUIO C 3aMepaMH, MOIyIeHHBIMHI C TTIOMOIIBIO KOOPIHHATHO-N3MEPUTETbHBIX MauH. KommiekcHas mpo-
BepKa Ha (pru3nNUecKoi MOJIeNTH IPH BAPbUPOBAHNH B IIMPOKOM JHANa30He OCHOBHBIX IIAPAMETPOB 3arOTOBKH MOKa3aia
Xoporyio (B mpeaenax 5%) CXOANMOCTb 3HAUCHNUH, TTOTyUYSHHBIX PAacCIe€TOM, C Pe3yabTaTaMU U3MEPEHHI.

SPRINGING AND GEOMETRICS ESTIMATION METHODOLOGY AT THE PRELIMINARY
FORMATION OF A TUBULAR BILLET OF THE LARGE DIAMETER TUBES ON PRESS

Boklag N.U., Chechulin U.B., Pesin U.V., Kugaevskiy S.S.

Ural Federal University named after the first President of Russia B.N.Yeltsin, Ekaterinburg, Russia
(620002, 19 Mira Street, Ekaterinburg, Russia), e-mail: n.u.p@nm.ru

Mathematical simulation of springing at large diameter tubes tubular billets production by UOE method has been
carried out. It is presented, that a springing chord size defines ability of part placing and positioning in the process tool
of final forming press. Relations for springing chord calculation for one radius and two radius punch are obtained. A
software package for multivariant shaped billet springing calculation in a dialog mode is developed. An example of
typical part springing calculation for physical model with using of this software package is shown. A part configuration
after forming by two methods is determined. It is ascertained, that a measurement inaccuracy at the raster images is not
more than two percent in comparison with measurements received by the instrumentality of the coordinate measuring
machine. A complex inspection at the physical model by means of a wide range variation of workpiece basic parameters
showed a good (not more than five percent) convergence of values received by calculation with measurement data.

MHUHUMAIIWHA JJJISA PASPYIIEHUS ITPOYHBIX 'PYHTOB
Boarosckuii B.A., baiioapa C.H., {uxuii P.B.

HuctutyT chepsl o0cmykuBaHUA U TpeANpUHUMaTenbeTBa (pumuan) AT TY
(346500, Poctosckast 0011., T. [1laxTer, yia. llleBueHko, 147), e-mail: mail@sssu.ru

[Toka3aHa akTyaabHOCTh NPHUMEHEHHS JITKUX M KOMIIAKTHBIX 3€MJICPE3HBIX MAlIHH B CTECHEHHBIX TOPOJICKHX
ycoBusiX. J[iist BO3ieCTBHS Ha TIPOYHBINA TPYHT MPEAIaraeTcsl HCIoIb30BaTh pabounii oprad B Buje (pesbl, KoTopas
NIePHOMIECKN HAHOCHT yJiap 110 €ro MOBEPXHOCTH, B pe3yIbTaTe Yero 00pa3yeTcsi CeTh TPEIINH, CHIDKAIONIHX MTPO-
HOCTh MAaCCHBa U MO3BOJIAIOIINX IPOU3BOAUTH €T0 Pa3paboTKy. Takue yclnoBus CYIEeCTBEHHO CHUKAIOT YAEIbHbIN 13-
HOC pabouero HHCTPYMEHTA U ITO3BOJLIIOT A (HhEeKTUBHO pa3pymIaTh MpOoYHbIE TPYHTHL. [1pH ynape Bo3HHKArOT OoibIne
CHJIBI, CIOCOOCTBYIOIIME MHTEHCUBHOMY BO3J€cTBUIO Ha TpyHT. OqHOM U3 3a1a4 co3ganus 3Qp(GEeKTUBHON MalIHHBI
YAApHOTO JIEWCTBHUS SBISIETCS HCCIISOBaHUE BIHMSHHS yAapoB Ha KoseOaHns Qpessl. B pamkax mccieqoBaHUs pen-
JIO’KeHa OPUTHUHATbHAs KOHCTPYKIMS MUHUMAIIHHBI IS pa3pylLIeHHs TBEPABIX TPYHTOB U JOPOKHBIX MOKPBITHH, TPH-
BeJ/IeHa NIPUHINIAAIBHAS CXeMa YCTPOUCTBA U pabOTHI ONTBITHON YCTAaHOBKH.

MINIMACHINE FOR DESTRUCTION STRONG GROUNDS
Boltovskiy V.A., Baybara S.N., Dikiy R.V.

Institute of the service sector and entrepreneurship (branch) DSTU
(346500, Rostov reg., Shakhty, Shevchenko Str., 147), e-mail: mail@sssu.ru

Relevance of application easy and compact machine for soil cuttingin the constrained city conditions is shown.
For impact on strong soil it is offered to use working body in the form of a mill which periodically strikes blow to its
surface therefore the network of the cracks reducing durability of the massif and allowing to make its development
is formed. Such conditions significantly reduce specific wear of the working tool and allow to destroy strong soil
effectively. At blow there are big forces promoting intensive impact on soil. One of problems of creation of the effective
car of shock action is research of influence of blows on fluctuations of a mill. Within research the original design of
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the minimachine for destruction of solid soil and pavings is offered, the schematic diagram of the device and work of
skilled installation is provided.

MATEMATHYECKAS MOJEJIb J1JI51 ONPEJAEJEHUA KOJTOPUMETPHYECKHUX
XAPAKTEPUCTUK MHOTOKOMIIOHEHTHOM CBETOJIMOJHON CUCTEMBI

Bopuckuna A.A., Aponun B.B., Kosanenko O.1O.

Mopnosckuii rocynapcrsenssli yausepeureT um. H. I1. Orapesa, Capanck, Poccus
(430005, Capanck, yn. bonpmesuctckas, 68),
e-mail: anna_a medvedeva@mail.ru

B nHacTosmee Bpemst 60nbIIOe BHUMAHME YAENSAETCS BOIIPOCAM pecypco- U dHeprocOepexenns. B dactHocTH,
3aj1aua MOBBIILICHUS DHEProcOepeKeHUsT U YHEProdPGEKTUBHOCTH B CBETOTEXHUKE PeIIaeTcs MyTeM BHEIPEHHS CBe-
TOMOHBIX OCBETHTEIBHBIX MPHOOPOB. B manHoil pabore ocBemaeTcs pa3paboTKa MaTeMaTHIECKOW MOAENH C IPo-
IrpaMMHON peanu3alueil pacyera KOJIM4ecTBa CBETOAUOAOB, HEOOXOMUMBIX ISl CO3[AHUSI OCBETUTEILHON CHCTEMbI
Ha 0a3e CBETOAMOAOB PAa3IMIHON I[BETHOCTH, C IETBIO MONYUYECHHS CHEKTPA M3IyIeHHsI ¢ MUTHUMAIbHBIM OTKJIOHEHH-
€M PACUeTHBIX KOOPIUHAT LIBETHOCTH OT 33JaHHBIX 3Haue€HUH. PacueTsl, M0J0KEHHbIE B IPOIPAMMHYIO pealu3aliio
QJITOPUTMOB, OCHOBBIBAJINCH HA MONyYEHHOW HKCIEPUMEHTAIBHBIM ITyTeM 0a3e AaHHBIX MapaMeTPOB CBETOIHOOB.
IIporpamMma ¥ HOJIB30BATEIBCKOE NPHIIOKEHUE HA € OCHOBE OBUIM CO3JaHBl B HHCTpyMeHTanbHOIl cpene MATLAB
R2012b. IIpeaBapuTensHbIA aHAIN3 TOKA3BIBAET, UTO MIPH OTPEIETCHUN KOTNIECTBA CBETOANOIOB AT TIOIYIeHHS 3a-
JIAHHOM 1IBETHOCTH TPHU yCIOBUHM OTHOCHUTEJIBHOM MOrpenrHocTy pacyera nopsjaka 0,5-1,5 % nmeeTcs: BO3MOKHOCTh
Ppa3pabOTKH OCBETHTEIHHOTO NMPHUOOpa (CHCTEMBI) C BBICOKOH TOYHOCTHIO BOCHPOU3BEICHHS I[BETOBOH TEMIIEPaTypEI.
Bo3moxHBI Takke pemeHus 1 npu norpeumrocta Menee 0,5 %. JIocToMHCTBOM pa3paboTaHHOW MOJEIH SIBIISIETCS TO,
YTO MOTYT OBITH NMPEATOKEHBI MHOXKECTBO PAa3IHUYHBIX PEKHMOB PaOOTHI CBETOAMOAHON OCBETHUTENHHOH CHCTEMBI,
obecrieueHa MOJICTPOIKa I[BETHOCTH CHCTEMBI JUIS PA3IMYHBIX WHTEPLEPOB, [UISI ONPEICTICHHOTO BPEMEHH CYTOK U
CE30HOB TO/Ia, BHIMOJHEHA KOPPEKTHPOBKA I[BETHOCTH TIPH JETPajallii CBETOAMOIOB B pe3ynbrare crapeHms. Pas-
paboTaHa KOHIIENTyalbHasl, JIOTHYECKasl, MaTeMaTHyeckasl MOJIeIb pacueTa CIIEKTPOB C 3a/IaHHBIMHM KOOPIMHATAMU
LIBETHOCTH U IIBETOBON TEMIIEpaTypoi.

MATHEMATICAL MODEL TO DETERMINE THE COLORIMETRIC
CHARACTERISTICS OF LED SYSTEMS MULTICOMPONENT

Boriskina A.A., Afonin V.V,, Kovalenko O.U.

Ogarev Mordovia State University, Saransk, Russia
(430005, Saransk, Bolshevistskaya, st., 68),
e-mail: crystall2000@mail.ru

Currently, much attention is paid to the resource and energy conservation. In particular, the problem of
increasing energy conservation and energy efficiency in lighting is achieved by implementation of LED lighting
products. This paper highlights the development of a mathematical model to software calculate the number of
LEDs needed to create a lighting system based on LEDs of different color, in order to obtain the spectrum with
a maximum deviation calculated chromaticity coordinates of the given values. The calculations required in the
software implementation of the algorithms , based on an experimentally derived data base parameters of LEDs.
The program and the user application based on it were created in the workbench MATLAB R2012b. Preliminary
analysis indicates that when determining the number of LEDs to obtain the desired color , provided the relative
error calculation order of 0,5-1,5 % is possible to design the lighting device (systems ) with high -fidelity color
temperature. It is also possible solutions and the error is less than 0.5 %. The advantage of the model is that it
can be offered a variety of different modes of LED lighting systems, provided the color adjustment system for a
variety of interiors, for a specific time of day and seasons of the year, made adjustments to the cor - color LEDs
for degradation due to aging. The conceptual, logical, mathematical model to calculate the spectra of the target
pixel color and color temperature.

HE®TSIHOM KOKC — AJIBTEPATUBHOE TOILVIMBO
JJIA HEMEHTHOU BPAIAIOINMEUCS TEYU

Bopucos U.H., Manapuxosa O.C., Mumun /[.A.

OI'BY BIIO «benroponckuii rocyapcTBeHHbIH TexHOIOrHUeckuii yHusepcurer um. B.I. Llyxosay,
Benropoxn, Poceus (308012, benropon, ya. Koctiokosa, 46), e-mail: xtsm@intbel.ru

B mensix 5KOHOMHUH 3HEPTOPECYPCOB U YMEHBIIEHHS C€0ECTOMMOCTH TOTOBOTO MPOAYKTA B IIEMEHTHON MIPOMBIIII-
JICHHOCTH OIPOMHOE IIPUMEHEHHE HaXO/SIT BTOPHYHBIC BUJIBI TOILUIMB M CHIpbs. Ha ceromusmnmii 1eHs Bce Ooiblnoe
pacmpocTpaHeHHe MorydaeT He()TAHOH KOKc, 00Ia a0yl HauTyIIIIMI CBOXCTBAMHU CPEIU albTePHATUBHBIX HPH-
POIHOMY ra3y BHIOB TOILUIUB, M UCIIOJNB3YeMbIH M B KaYECTBE BBHITOPAIONIel 100aBKH K IEMEHTHOMH CHIPhEBON CMECH.
B crarhe paccMOTpPEHBI TEXHOIOTHYECKHE TApaMeTPhI HCIIOIb30BAHIS HE(YTIHOTO KOKCA B KAUECTBE BBITOPAIOMIECH 10-
0aBKM B IIUIaM IIPH MOKPOM crioco0e IPOM3BOACTBA, HEOOXOAUMBIE JUISl TIOJIHOTO CTOPAHUS TOPIOYEH COCTaBIAIOMICH.
B pabote paccMoTpeHa BO3MOKHOCTh HCHOJIB30BaHUS KOKCA C MOBBIIMICHHBIM COJICP’KAHUEM CEPBI Ha MPEANPHATHSAX,
HCIIONB3YIOIIUX BBICOKOIIEIOUHOE CBIPBE.
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PETCOKE IS ALTERNATIVE FUEL FOR CEMENT ROTATIHG KILN
Borisov I.N., Mandrikova O.S., Mishin D.A.

Belgorod State Technological University named after V.G. Shukhov, Belgorod, Russia
(308012, Belgorod, street Kostyukova, 46), e-mail: xtsm@intbel.ru

For saving of energy resources and reducing of finished product prime cost in the cement industry secondary kinds
of fuels and raw materials have huge application. Nowadays petcoke becomes bigger spread. It has the best properties
among fuels which are alternative ones of natural gas and it use as burning addition for the cement raw mix. The article
reviews technological parameters of using of the petcoke as the burning addition for raw suspension in wet process
which are required for complete burning of the burnable part. In the article the ability of using of the petcoke with sulfur
high concentration was reviewed for plants which use strongly alkaline raw materials.

HUCCIEJOBAHME PABOTBI CETEBOI'O CTEKA COBPEMEHHBIX OITIEPAITMOHHBIX
CHUCTEM ITP1 OBPABOTKE HTH®OPMALIMH, TIOCTYITAIOIIEU N3 CETH

Boponnn A.A.

OI'BOY BIIO «MockoBckuii rocynapcTBEHHBIN YHUBEPCUTET Jieca», Mbrtuiy, Poccust
(141005, MockoBckast 0011., MpItumu-5, yi. 1-1 MactutyTCKas, . 1), e-mail: AntonioBorodin@gmail.com

CoBpeMeHHas IMBUIM3ALHUS He MOXeT 3 eKTUBHO peruaTh CBOM 3a1aun 6e3 nHdpopMalMoHHbIX cucteM. Obecrede-
HME HAJIKHOCTH (DyHKIIMOHUPOBAHUS STHX CHCTEM SIBIISIETCS BXKHOM U aKTyallbHOM 1poOieMoid. OHIM U3 LEHTPaIbHBIX
CrIoco0OB €€ PEIEHHS SBISETC TECTUPOBaHNE. B HACTOSIINIT MOMEHT CyIIECTBYIOT Pa3IIMIHbIE BUJIBI TECTUPOBaHMs. J{st
MHGOPMALMOHHBIX CHCTEM I7100aJIbHOI ceTH Hanboee 3HAYMMBIM SBIISETCS Harpy304Hoe TectupoBanue. C ero moMomso
yAaeTCsa U3MEPUTH XapaKTEPUCTUKH HH(bOpMaLIVIOHHOﬁ CUCTEMBI U HUCCIIEAOBATH €€ IOBCACHUS TIPU SKCINTyaTallHOHHBIX
ycnosusx. Ha ymydienue JlaHHOTO mpoliecca HalpaBiieHbl YCHINS MHOTHX HccienoBaresneid. OHaKo MCCIeoBaHus BO-
HPOCOB CTAJMH 3aIyCKa TECTOB M cOOpa pe3ysIbTaToB NMPHBIEKACT 3HAYNTEIBLHO MEHbIe BHUMaHUs. B xoze 3Toit craguu
OCYMIECTBIISIETCS TEHEPaLlHsl HArPy3Ku Ha HH(QOPMAIMOHHYIO CHCTEMY M COOMPAIOTCS METPUKH IIPOn3BoaHTesHOCTH. CO0p
METpPHK NPOM3BOAUTEIBHOCTH IPOBOJUTCS HA OCHOBE aHAIIM3a OTBETOB, OCTYNAIOIMX OT HCCIIeAyeMoil cucteMsl. B xoze
9TOr0 KaXIbIil OTBET JOJDKEH MPOMTH Yepe3 CeTEBON CTEK OIEPALOHHOM CHCTeMBL. B JaHHOI cTaTbe IpeCTaBICHBI pe-
3YJIBTaThl SKCIIEPUMEHTOB 10 M3MEPEHHIO BPEMEHH, HEOOXOMMOTO ONEPaliMOHHON CHCTEME Ul 00pabOTKU KaKJO0ro OT-
BeTa. [TomydeHHbIe pe3yNbTaThl JEMOHCTPUPYIOT, UTO CpeHee BpeMst 00pabOTKH CHIDKAETCS 10 Mepe POCTa HHTEHCHBHOCTU
TMOCTYIJICHUST OTBETOB. 3KCl'lepPIMeHTl>I TAKXKE IMOKa3aJIx, YTO BPEMsI 06pa60T|<14 BXOSIINX JaHHBIX IPEBBIIIACT BPEMS UC-
XOIAIMX. DTO 00CTOATENECTBO OYEHb BAXKHO YUMUTBIBATH IIPU MPOBEICHUH TECTHPOBAHMS HA PAKTHKE.

THE RESEARCH OF OPERATION SYSTEM NETWORK STACK DURING PROCESSING
OF DATA ARRIVING FROM NETWORK

Borodin A.A.

Moscow State Forest University, Mytischi, Russia
(1, 1st Institutskaya street, Mytischi, Moscow region, Russia, 141005), e-mail: AntonioBorodin@gmail.com

Modern civilization can’t solve problems effectively without information systems. Providing reliability of such systems
is very important and urgent task. One of the central ways to solve it is a testing. Nowadays there are different types of testing.
For information system of global network the most important testing type is a load testing. It helps to estimate characteristics
of information system and to research behavior of that system under the operation conditions. The improvement of load
testingis focused the efforts of many scientists. However the research of testing launch and collecting the results are attracting
much less attention. Onthis stage, the loading to information system is being generated and performance metrics are collected.
Collecting of performance metrics is based on response analysis that comes from system are being tested. Every response
must pass through the network stack of an operation system. This article is representing the results of experiments on
measurements of network stack processing time. The obtained results demonstrate the average processing time is decreasing
with increasing of responses intensity. Additionally our results show that processing time of incoming data is exceed time of
out coming data. This circumstance must be considered during testing on a practice.

COBEPIIEHCTBOBAHUME METO/OB ONPEJEJEHUS CPEJIHEM 3AJIEP)KKH
TPAHCIIOPTA HA IIEPECEYHEHUHN ABTOMOBUW/IBHBIX TOPOT
C BBICOKUM 3HAYEHUEM KO®PUIUEHTA 3ATPY3KHU IBUKEHUEM

Bospckuii C.H.

OI'BOY BIIO «Ypanbckuii rocy1apcTBEHHBIN JIECOTEXHHUUECKUN YHHUBEpcUuTeT», ExarepunOypr, Poccus
(320100, ExarepunOypr, Cubupckuii Tpakt 35) e-mail: serg0761@ya.ru

B paGoTe Ha 0CHOBE pe3yabTaTOB HATYPHOTO OOCIEAO0BAHMS U KOMIIBIOTEPHOTO MOAEIUPOBAHUS TIPOU3BOIUTCS
COBEPLICHCTBOBAHUE CYLIECTBYIOIIUX SKCIEPUMEHTAIBHBIX METOJIOB OIIPEACICHUS CPEIHEH 3a1epKKU TPAHCIIOPTa Ha
MepPeCeueHUsIX aBTOMOOMIBHBIX IOPOT C BEICOKUM 3Ha4eHHeM Kod(duIneHTa 3arpy3Kku aprxeHneM. Kcxons us Toro,
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YTO JUIMHA OYEPEe/ Ha MePECEUCHUH TPH 3HAYCHHUIX KOI(PHUIMEHTa 3arpy3KH JIBIKEHHEM OOJIbIIe eIUHUIIEI HMEeT
JUHEWHBIH POCT, MPEATaralTcsl 3aBUCUMOCTH I ONPEIeNICHUs] CKOPOCTH HapacTaHWs OYepey B 3aBUCHMOCTH OT
MHTCHCHBHOCTH MEPECEKAIONINXCS TOTOKOB. MOACPHH3UPOBAHHBIH METO/I MPUMEHHUM KaK JUIsl PErylTUpYeMBbIX, TaK U
JUISL HePETYIHPYEMBIX TIepecedeHI aBTOMOOMIBHBIX OPOT H, TTO3BOJISIET COKPATHTH CPETHION0 aOCOMIOTHYIO OITHOKY
OIIpe/IeJICHUs CpelHeH 3aep kKU TPAaHCIIOpTa Ha IepeceyeHny B /1Ba paza. MeTol NpUMEeHseTCs Ul PaloOHAIBHOTO
BBIOOpA THIIA TEPECEUCHNST ABTOMOOMIBHBIX IOPOT M ONpe/eTIeHIs ITapaMeTpoB IIUKIIA PETYITHPOBAHUS CBETO(Opa.

IMPROVING THE WORKING METHODS OF DETERMINING THE AVERAGE
TRANSPORTATION DELAYS AT THE CROSSING WITH A HIGH LOAD FACTOR TRAFFIC

Boyarskiy S.N.
Ural State Forest Engineering University, Ekaterinburg, Russia (320100, Ekaterinburg, Siberskiy Trakt 35)

In this paper, based on the results of field surveys and computer modeling produ - ditsya improvement of existing
experimental methods for determining the average transportation delays at the intersections of roads with high traffic
load factor . Based on the fact that the length of the queue at the intersection with the traffic load factor values greater
than one has a linear growth, depending offered to determine the rate of increase in the queue depending on the intensity
of intersecting streams. Upgraded method is applicable for both regulated and unregulated intersections of roads and
reduces the mean absolute error of average delay at the intersection of transport twice. The method used to select the
type of sound crossing roads and determine the parameters of the regulatory cycle traffic.

WHXEHEPHBII IMPOEKT KAK CPEJICTBO PA3BUTHS
NHXEHEPHO-KOHCTPYKTOPCKOI'O TBOPUYUECTBA Y CTAPHIEKJIACCHUKOB

Bparnna H.A., Canuna H.A.

denepanbHOE rOCYIaPCTBEHHOE OIOIKETHOE 00Pa30BaTENIbHOE YUPEXKIECHHE BBICIIETO MPO(ECCHOHAIBHOTO
oOpazoBanus «IlepMckuil HAIMOHATBHBINA HCCIIEIOBATENBCKUH TOTUTEXHUIECKUN YHUBEPCUTETY,
Tepmb, Poccnst (614990, Iepmcknii xpaif, T. [Tepms — I'CIT, Komcomonsekwit mpocnexT, . 29), e-mail: bragnat@mail.ru.

Jlns mpeofoneHns pa3pbeiBa MEXIY TEOPETHUECKNMH 3HAHMSIMU MIKOJBHUKOB IO TPEMETaM €CTEeCTBEHHOHA-
YUHOIO U T€XHHUYECKOTO HAIpPaBJICHUS U PEalbHBIM NIPAKTUYECKUM INPUMEHEHUEM UX B XKM3HU Obl1a OpraHU30BaHa
MOJIeNb WHKEHEPHOTO TBOPYECTBA COOOIIECTBA MEJATOTOB M YYAIUXCS JICBATH 00pa30BaTENbHBIX YUPEXKICHUN JUIs
crapurekinaccHiukoB — HOLL (HoBBIi 0Opa3oBarenbHbIN LEeHTp). MIToroBoii paboTol 110 MPOEKTY SIBISETCS JOCTHIKESHHE
00yJaromuMHUCS TPEIMETHBIX, METAPEAMETHBIX W JIMTHOCTHBIX PE3yIbTaTOB MIOCPEACTBOM OCBOCHHMS JIEMEHTOB Ma-
TEeMaTUYECKOTO MOJICTMPOBAHUS (PH3MIECKUX MTPOLECCOB, KOMITBIOTEPHOTO MOJIETMPOBAHMS B TPEXMEPHOM ITPOCTPAH-
CTBE, MIPOEKTHPOBAHMS, TEXHOJIIOTHH PAKETOCTPOCHHUSI — TOTO, YTO MPEATIONATaeT H3yUYeHHEe OCHOB MHKEHEPHO-KOH-
CTPYKTOPCKOTo TBOpuecTBa. DaKTHUECKH Pe3yIbTaTOM KaXKI0T0 yJyacTHHKA MPOEKTa Oy/IeT CO3/JaHNe MOJIEIH PAKETHI,
HayYHOE OOOCHOBAHHE €€ IMONeTa U COOCTBEHHO HKCHEPHMEHT C 3allyCKOM MaTepHaIbHOTO JETaTebHOTO 00BEeKTa,
CIIPOEKTUPOBAHHOTO «KOHCTPYKTOPCKUM OIOP0» 00pa30BaTEIbHOTO YUPEIKICHHUS [0 COOCTBEHHBIM YEPTEHKaM.

ENGINEERING PROJECT AS A MEANS OF DEVELOPMENT
OF TECHNICAL CREATIVITY OF HIGH SCHOOL STUDENTS

Bragina N.A., Sanina N.A.

Perm National Research Polytechnic University, 614990 Russia, Perm, 29, Komsomolsky Ave.,
e-mail: bragnat@mail.ru.

To reduce the gap between theoretical knowledge of schoolchildren in the field of science and technology and
its practical application there was developed the engineering works model for teachers and high school students from
nine educational institutions — NEC (New Educational Centre). The final result of the project is personal achievements
of students and their acquisition of knowledge in some subjects and metasubjects by mastering technology of rocket
production, elements of mathematical modelling of physical processes, 3-D computer modelling and designing, i.e.
by learning the basics of engineering. The practical outcome of the project is the rocket model development, scientific
reasoning for its flight and the launch of the flying vehicle designed by “engineering department” of educational institution.

AJITOPUTM CAMOOPIAHU3ALIMU ITPOCTPAHCTBA ITIOUCKA
B BOJIBIINX CUCTEMAX C HEYETKUM BBIBOPOM

Bpureuna E.B.

OI'BOY BIIO «Huxeroponckuii I'ocynapcrsennslii Texuuueckuii Yausepeurer um. P.E.AnexceeBa»
Hwxuuii Hosropoa, Poccus (603950, Hiwkauit Hosropoa, I'CII-41, yn. MunuHa, 1. 24),
e-mail: ekbritv@heterarchica.com

Paccmotpena 3aaya MorcKa MAKCHMATIBHO PEJICBAHTHBIX YIEMEHTOB C MOMOILBI0 HEYETKOTO ATOPUTMA, HCTIONB3YHOLIETO
rpad)oByrO MOZIEITb POCTPAHCTBA MOKCKA. BBOIUTCS OMpE/IesiCH e OTHOLICHHS PE/ICBAHTHOCTH 1 (DyHKIMHM perieBaHTHOCTH. TIpn-
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BEJICH CII0CO0 MOCTPOCHHS] METPHKH, HHTYLIMPOBAHHOMN PaccTOsSTHUEM perieBaHTHOCTH. Croco0 OCHOBaH Ha BHIOOPE MTOIMHOKECTBA
TeHePaTHHOI COBOKYITHOCTH HAa MHOXKECTBE apTyMEHTOB, BEIUHCIICHYS 3HAUCHHH (DyHKIMH PEICBAHTHOCTH Ha 3TOM TTIOIMHOKECTBE
JI0 K&KJIOTO U3 JIEMEHTOB U HCIIONB30BAHMS 3THX 3HAYCHHH B KadecTBE KOOpAMHAT. MIH Ty poBaHHast METPHKa CTPOUTCSI HA OCHOBE
9THX KoopauHar. [IoKa3aHo, UTO MCTIONB30BAHKE TAKOH METPHKH MO3BOISET CTPOHTH Tpad) METPH30BAHHOTO TECHOTO MHpa, 00e-
CIIEUHBAIOIIICTO JIOTAPH(PMUUECKYTO BHIMHCITHTENBHYIO CIIOKHOCTB TOMCKA. [Ipe/IoyKeHHBI CrIoco0 MOKET ObITh MCIIOB30BaH YISt
PeIIIeHNS 3a/1a9H TIOMCKA MAKCUMAJIBHO PENEBAHTHBIX IEMEHTOB Ha POCTPAHCTBAX IOMCKA BEChMA OOIIEH CTPYKTYpBL.

THE ALGORITHM SELF SEARCH SPACE IN A LARGE SYSTEM WITH FUZZY CHOICE
Britvina E.V.

“Nizhny Novgorod State Technical University n.a. R.E. Alekseev”” Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, street Minin, 24), e-mail: ekbritv@heterarchica.com

The problem of maximal relevance elements search by fuzzy algorithm using graph model of search space is exanimated.
The definition of relevance relationship is given. The method of the special metric building using relevance distance induced
is proposed. The basic idea of the method is to calculate relevance function values for each target elements from the special
selected subset of arguments. Then these values are used to calculate metric between the target elements. It’s shown that such
metric using can build the metrized small world graph to support the logarithmic complexity of data search. The suggested
method can be used for maximal relevance elements searching in the general structure search spaces.

CEITMEHTUPOBAHME PEKOMEHJATEJBHOM CUCTEMBI C HCIIOJIb30BAHUEM
METOJA OPTAHU3AIIMN COEAJUHEHUS «KJIMEHT - CEPBEP», OCHOBAHHOI'O
HA MTPOI'PAMMHO-KOH®UT'YPUPYEMBIX CETAX U TIPUMEHEHHNHU ITPOTOKOJIA
C BBICTPBIM IEPECKOKOM IP-AJIPECA

BpurBuna E.B.

OI'BOY BIIO «Hmkeropoackuii rocyIapcTBEHHBI TEXHUYECKUH yHUBEpcuTeT UM. P.E. AnekceeBay,
Huwxuuit Hosropon, Poccust (603950, r. Huxuuii Hoeropoa, I'CI1-41, yn. Mununa, 1. 24),
e-mail: ekbritv@heterarchica.com

PexomenpaatensHas cucteMa, peaignsyemasi B mporpaMmmaoM obecriedennn SCSC, MMeeT KIacTepHYIO apXUTEK-
Typy: KJIacTep IMONb30BaTeILCKUX JAHHBIX, KOTOPBII MPHHAUICKUT MOOMIBHOMY OIEpaTopy, M KIacTep peKIaMHBIX
naHHbIX. [IepBblif HMeeT o4YeHb Ba)KHOE 3HAYCHHE B KaueCcTBEe 00beKTa MH(POPMAIMOHHOI 0E30MacHOCTH, a BTOPOH
JIOJDKEH OBITH OTKPBIT JUISl HECKOIBKUX PEKIaMHBIX areHTCTB. B pabote uis perreHus 3a1ady CeTMEHTHPOBAHUS pe-
KOMEH/IaTeJIbHOI CHCTEMBI Ipe/TaraeTcs UCIOoIb30BaTh HOBEHIINI METO/ OpraHU3aIui COSAUHEHUS KKIUEHT - Cep-
Bep», OCHOBAHHBIN HA NIPOTrPaMMHO-KOH(QHUTYPHPYEMBIX CETSIX U IIPUMEHCHUH IPOTOKOJA C OBICTPHIM IepeckokoM IP-
agpeca. Texnororus npeiraroniero IP— aapeca n30aupyeT OIuH CEIMEHT OT IPYyToro ¢ noMouibio peanusanun SDN.
[IpumeHenne TaHHOW TEXHOJOTHH PAAUKaIbHO M3MEHSET YPOBEHb OE30IIaCHOCTH CHCTEMBI B IIEJIOM, HECMOTpPS Ha
OTKPBITOCTb OJTHOTO U3 CETMEHTOB, B OTJIMYUE OT U3BECTHBIX PELIEHUH, ucnonb3yromux VPN.

RECOMMENDER SYSTEM SEGMENTATION USING FAST IP HOPPING
PROTOCOL SDN IMPLEMENTATION

Britvina E.V.

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

Graph database based recommender system cluster architecture is described. The system is part of the VAS platform
for smooth ads embedding to the mobile outgoing call progress phase. The software has to be deployed such way to has
access to mobile operator central switching system. Two main hardware/software segments are defined: user data cluster
owned by mobile operator and advertisement data cluster. The first one is very critical, as the information security object
but the second segment has to be opened to multiple ads agencies. The problem is to support the platform necessary
security level in this case. In the paper the new SDN based solution to interconnect two independent parts is proposed.
Instead the particular VPN using the new method of permanent connection is described. The Fast IP Hopping protocol
insulates the segments one from other using SDN implementation. The protocol based on the random IP address switching
during every TCP session. The new quality of data access leads to high level of the system information security.

OIIEHKA JIECOBO3HBIX ABTOMOBWJIEM /U151 YCJIOBUAM CBEPIJIOBCKOM OBJIACTH
Bynanun C.B., ActagbeBa O.M., Huxyaun C.B.

OI'BOY BIIO «Ypanbckuii rocyapcTBEHHbIHN JI1eCOTEXHUUECKUM yHUBEpcUTeT», ExarepunOypr, Poccust
(620100, Ceepminosckast 061. T. ExatepunOypr, yin. Cubupckuii Tpakt 1. 37), Budalin@yndex.ru

B crarbe paccMarprBaroTCs OLICHKA U BBIOOD JIECOBO3HBIX aBTOMOOMIIEH /U151 OIPE/IeIICHHON TEXHOIOTUH BBIBO3KH COPTHMEH-
TOB I10 TEXHUKO-OKOHOMHMUYECKHUM KPHUTEPISIM. PaccMaTpiBaeMblit a/lropUT™ BKITFOUAET B ce0st (HopMIpPOBaHHE TpeOOBAHMI K aBTOMO-
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OHIIIM-COPTHMEHTOBO3aM CO CTOPOHBI ABTOTPAHCTIOPTHBIX OPraHH3aLIHH, BEIOOP MPHCYTCTBYIOIIMX Ha PHIHKES MAPOK aBTOMOOHIICH,
pacuer ux SKOHOMUYECKOM S()(HEKTHUBHOCTH, ONpPEIIEIICHIE MHTEMPAIBHBIX MOKA3aTesiell KayecTBa W OKOHYATEBHBIA BEIOOP MapKU
aBTOMOOWISL. B wTore BeiOHpacTcst Hanboree 3(HEeKTUBHBII aBTOMOOHIIL-COPTUMEHTOBO3 TSI BRIOPAHHOTO CETMEHTA BBIBO3KH Jic-
COMATEPHAIIOB U (HOPMUPYETCS MAPK aBTOTPAHCTIOPTHOMN OPraHK3alH B 3aBUCHMOCTH OT 00BEMOB TIepeBO30K. [Iperyiaraemast MeTo-
JIMKa MOYKET OBITh HICIIONb30BaHa TPH (JOPMHPOBAHHH TPY30BOT0 aBTOMAPKA JIFOOOTO MPETPHSTHS, €0 MOIOMHCHHH, a TAKKE PH
OpraHM3aL|H MIEPEBO30K B IIEIISX 3aKPEIUICHHs] KOHKPETHBIX ABTOMOOKIIEH 3a OMPEIE/ICHHBIMI MapIIPY TAMH.

SCORE LOGGING VEHICLES FOR CONDITIONS OF SVERDLOVSK REGION
Budalin S.V., Astafyeva O.M., Nikulin S.V.
Urals state forester university, Yekaterinburg, Russia (620100, Yekaterinburg, Sibirskytrakt St. 37), Budalin@yndex.ru

In article the assessment and a choice of forest cars for a certain technology of removal of assortments by
technical and economic criteria is considered. The considered algorithm includes formation of requirements to cars - to
sortimentovoza from the motor transportation organizations, a choice of the brands of cars which are present in the
market, calculation of their economic efficiency, definition of integrated indicators of quality and a final choice of make
ofthe car. As a result the most effective car-sortimentovoz for the chosen segment of removal of forest products gets out
and the park of the motor transportation organization depending on volumes of transportations is formed. The offered
technique can be used when forming cargo vehicle fleet of any enterprise, its replenishment, and also at the organization
of transportations for fixing of concrete cars to certain routes.

CHUHTE3 KOMIIO3UTOB: JIOIT' UKO-METOJOJOT'MYECKHUE MO/JIEJIN
1Bbyabuiuna E.A., 2Tlapbkuna U.A., 2/{lanwio A.M., 2Copoxun J1.C.

1 MOCKOBCKHIi TOCYIapCTBEHHBIN YHUBepcUTET MamuHOCTpoeHust (MAMMN),e-mail:bud-ea@yandex.ru
2 ®I'bOY BIIO «llen3eHckuii rocyqapCTBEHHbIH YHUBEPCUTET apXUTEKTYPhI U CTPOUTEIBCTBAY,
[ensa, Poccus (440028, [ensa, yn.I'epmana Turosa, 28 ), e-mail: fmatem@pguas.ru

PaccmarpuBaroTcs JIOrMKO-METONONOIMYECKUE MOZENH, MCIONb3yeMble IIPU aHAIN3E U CHHTE3¢ KOMIIO3ULIUMOHHBIX Ma-
TEPUAJIOB KaK CJIOKHBIX CHCTEM. YUHTBIBAIOTCS CrelU(UUECKHe 0COOEHHOCTH JIMArHOCTHKHU: CIIOKHOCTb OOBEKTa MO3HAHMS
(MHOTOMEPHOCTH, MHOTOCBSI3HOCTB); IS(UIIUT BPEMEHH THArHOCTHKHY; HETIOTHOTA AMArHOCTIYECKOH HH(OPMALUH; CITOXKHOCTD
JIMAarHOCTUYECKOI MHTEPIPETAIK aHATM3UPYEMBIX (DaKTOPOB; OTHOCHTEIIBHBIN U BEPOSTHOCTHBIN XapaKTep AHarHOCTHIESCKOU
nHpOpMAIHY. YKa3bIBAIOTCS OCHOBHBIE OIIMOKH TIPH MOCTPOCHHUH JMArHOCTUYECKOH KOHIEHMIWMH (HENpaBIIbHAs JIOTHIecKast
CXeMa, YCTaHABJIMBAIOLIIAS CBSI3b OCHOBHBIX (DAKTOPOB C IMArHOCTUYECKNM 3aK/IFoueHHeM). PaccmarpuBaeTcst 1 MOZIeb IMarHo-
3a, OCHOBAHHas! Ha IPABIONOOOHBIX PACCY>KICHISIX (Ha aHanoru). [ IpHBOIUTCS AHArHOCTHKA C YIETOM BEPOSTHOCTHBIX CBSI3CH.
JlaeTcs NpHIIoKeHHE K TOCTPOSHHIO KOTHUTHBHOM KapThl (oprpad) U1 CHHTE3a MaTePHaIOB CIISLIMAIIHOTO HA3HAYCHNS.

SYNTHESIS OF COMPOSITES: LOGICALAND METHODOLOGICAL MODELS
Budylina E.A.', Garkina I.A.2, Danilov A.M.2, Sorokin D.S.2

1 Moscow state university of mechanical engineering (MAMI) (Russia, 107023, Moscow,str. B.Semenovskaya, 38),
e-mail: bud-ea@yandex,ru
2 Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28), e-mail:regas@pguas.ru

Considered logical and methodological models used in the analysis and synthesis of composite materials such
as complex systems. Taking into account the specific features of diagnosis: the complexity of the object of knowledge
(multidimensionality, multiply); lack of time diagnostics; relative and the probabilistic nature of the diagnostic
information. Identifies the main errors in the construction of the diagnostic concept (incorrect logic that establishes a
connection with the main factors diagnostic conclusion). Considered and diagnosis model based on plausible reasoning
(on the analogy). Provides diagnosis based on probabilistic relations. An application to construct a cognitive map
(digraph) for the synthesis of special purpose is considered.

TPEHAXKEPBI I10 IOATOTOBKE OITEPATOPOB PTATUYECKHUX CUCTEM:
COCTOSIHHUE U HEPCIIEKTUBbI

Byabuiuna E.A.', Tauuaos A.M.%, Ileutaiikun C.A.%, Jlanmun J.B.3

1 MockoBCKHI TOCYAapCTBEHHBIN yHUBepcuTeT ManmrHocTpoerus: (MAMMU), e-mail: bud-ea@yandex.ru
2 ®I'bOY BIIO «llen3enckuii rocyapcTBEHHbIH YHUBEPCUTET aPXUTEKTYPhI U CTPOUTEIBCTBAY,
Ilensa, Poccust (440028, 1. [1ensa, yi. ['epmana TutoBa, 28), e-mail: regas@pguas.ru
3 ®I'bOY BIIO «llen3enckuii rocyrapcTBeHHBIH YyHUBEpcUTeT», [lensa, Poccus (440017, . [lensa, yn. Kpacnas, 40),
e-mail: regas@pguas.ru

Jlns pacmmpeHust ANAAKTHYECKHX CIIOCOOHOCTEH TPEeHa)XepOB IO MOATOTOBKE OIEPaTOPOB 3PraTHYECKUX CH-
CTE€M, OCOOCHHO NpH OOYyUCHUH JESTEIBHOCTH DKHIAXKEeH B KPUTHYECKHX CUTYaIHsX, PACCMaTPUBAIOTCS BOIPOCH
TIOBBIMICHNST UMUTAIOHHBIX XapaKTEPUCTUK TPEHAKEPOB, 00ECTIEUNBAIOIINX 0€30MacHOCTh (DYHKIMOHUPOBAHUS 1
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3¢ eKTHBHOCTD IPUMEHEHHMSI IIETIOCTHBIX 3PraTHYeCKUX CHCTEM. B kadecTBe WILTIOCTpAIlMK paccMaTpHBAeTCs pa3pa-
00TKa aBHAIMOHHBIX TPEHAXKEPOB: BOCIPOU3BEACHHE IITATHRIX YCIOBHIA IOJIETa, MPEAIOCHIIOK BOSHIKHOBEHHUS 0CO-
OBbIX CUTYyaIlMi M UX NPOTEKAHUsI KaK IPH NPABUIBHBIX, TAK M HETIPABHIIBHBIX ACHCTBHSX JIETUMKA BO BCEM IPHUHITOM
JUISL IMUTAIMN  WAna30He OXKHMAAeMBIX YCIOBHH SKCIUTyaTallMH. YKa3bIBAIOTCSl HAIPABICHHS COBEPIICHCTBOBAHMS
Mojiesniel TMHAMUKH [OJIeTa Ha OCHOBE THOKOTO MOJYJIBHOTO IIPOrPaMMHO-MaTeMaTH4eCcKoOro o0eciedeH s, aBTOMaTH-
3aI[UX IPOEKTHPOBAHMS U HCIIBITAHIH, HOBBIX METOIUK HACHTH(HUKAIINN U KOPPEKTUPOBKN MATEMAaTHIECKIX MOICIICH.
IIpuBonATCS CTPYKTypa OCHOBHBIX MOIYJICH C yKa3aHWEM BHYTPUMO/IYJIBHBIX CBSI3€H, €ANHBIN MOAXO0I K 00eCIeUESHHIO
COBMECTHMOCTH MOZYJEH APYT C APYTOM.

SIMULATORS FOR OPERATORS TRAINING ERGATIC SYSTEMS:
STATE AND PROSPECTS

Budylina E.A.!, Danilov A.M.%, Pylaykin S.A.%, Lapshin E.V.}

1 Moscow state university of mechanical engineering (MAMI) (Russia, 107023, Moscow,str. B.Semenovskaya, 38),
e-mail: bud-ea@yandex,ru
2 Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28),
e-mail: regas@pguas.ru
3 Penza State University (Russia, 440017, Penza, Krasnaya st., 40), e-mail: regas@pguas.ru

Considered questions of increase simulation performance simulators (security operation, effectiveness of
holistic ergatic systems, expansion didactic abilities simulators, training activities crews in critical situations). To
illustrate is given the development of flight simulators: imitation of real flight conditions, occurrence of specific
situations as with the right and wrong actions of the pilot (within a predetermined range of expected operating
conditions when simulating). Areas of improvement models of flight dynamics is specified (flexible modular
software and software, design automation and testing, new methods of identifying and correcting the mathematical
models). The structure of the core modules, indicating intramodular ties, unified approach to the compatibility of
modules with each other.

MOJIEJIMPOBAHUE CTATUUYECKHUX JIEKTPOMATHUTHBIX MOJIEM U PACYET
IAPAMETPOB B COMSOL MULTIPHYSICS

Byabko A.A., Bacuibesa O.B.

OI'BOY BIIO «HU TITY» («HanuoHanbHbIH HcciaeaoBaTeNbCKui TOMCKHN TOMNTEXHUYECKUN YHUBEPCUTETY),
Tomck, Poccus (634050, Tomck, mp. JlennHa, 30), e-mail: vasileva.o.v@mail.ru

Pabora mocBsIIeHa OPUTHHATLHBIM METOaM MOJIEIHPOBAHKS M pacieTa CTATHIECKHUX 3IEKTPOMArHUTHBIX T10-
Jell ¥ cooTBeTCTBYIoIMX mapameTpoB B cpene COMSOL Multiphysics. PaccmarpuBaercst pacuet Takux mapamerpos,
KaK MHIYKTHBHOCTH KaTyLIKH W eMKOCTh KOHAEHcaTopa. Ampobarmsi MeTona OblTa Ipon3BeeHa Ha IpUMepe KPyro-
BOTO KOJIbLIa KPYTOBOTO CEUCHHs U C(HepUUECKOr0 KOHACHCATOPA CO CIIOMCTOH JUAICKTPHYSCKOH MPOHUI[AEMOCTBIO.
IIpenMyIIecTBO JaHHOTO CIocoba — B TOM, 4TO pacdeT MOKHO MPOM3BOIUTEH HE TONBKO B IEKapTOBOH CHCTEMe, HO
U B IIJIMHIPHYECKON WK cheprueckoil cucteMax KoopauHar. [Ipeyaraetcst SHEpreTHYECKH METO/ pacuera Ta-
pameTpoB. Pesynsrupyromas HHAYKTHBHOCTD, TIONyYeHHAs Yepe3 SHEPTHI0 MATHUTHOTO IOJIS, CONEPIKUT B cebe Kak
COOCTBEHHBIC, TAK U B3aUMHbIC HHIYKTHBHOCTH 3JIEKTPOIHON CHCTEMBL. Pe3ynbTupyrolias eMKOCTb, TOTyYCHHas de-
pe3 SHEPTHIO DIEKTPUUESCKOTO TIONS, TakKe COMEPIKUT B ceOe BCe eMKOCTH OT KaXKIBIX CJIOE€B HEOTHOPOIHOCTH IO
OT/IENBHOCTH. B CpaBHEHHH C TIPEIOKEHHBIM METOJIOM PACCUHTAHBI PE3YJIBTHPYIOIIHE HHIYKTHBHOCTh U EMKOCTh Ha
OCHOBE JINTEPATYPHBIX TaHHBIX TPAAUIHOHHBIM METOJIOM. I[TOTrpEIIHOCTh PacYeToB IByMs METOAAMHU MeHblie 1%, uTo
TOBOPUT 00 aJIeKBATHOCTH MOJICIMPOBaHUs. B cTarhe MPUBEACHBI MILTIOCTPAIMK PELICHUH C TIOMOIIBIO Pa3IHYHBIX
MIOBEPXHOCTEH W PUCYHKOB C TIOSICHEHUSIMU.

MODELLING OF STATIC ELECTROMAGNETIC FIELDS AND CALCULATION
OF PARAMETERS IN COMSOL MULTIPHYSICS

Budko A.A., Vasileva O.V.

National research Tomsk polytechnic university, Tomsk, Russia (634050, Tomsk, Lenin prospect, 30),
e-mail: vasileva.o.v@mail.ru

Work is devoted to original methods of modeling and calculation of static electromagnetic fields and the
corresponding parameters in the environment of COMSOL Multiphysics. Calculation of such parameters, as inductance
of the coil and capacity of condenser is considered. Approbation of method was produced on the example of circular
ring of circular section and spherical condenser with layered dielectric permeability. Advantage of this method is in that
calculation can be made not only in the cartesian system, but also in cylindrical or spherical systems of coordinates.
The power method of calculation of parameters is offered. Resulting inductance, got through energy of the magnetic
field, contains both own and mutual inductance of the electrode system. A resulting capacity, got through energy of
the electric field, also contains all capacities from every layers of heterogeneity on separateness. By comparison to the
offered method resultant inductance and capacity are calculated on the basis of literary information by a traditional
method. Error of calculations by two methods less than 1% talks about adequacy of design. Illustrations of decisions
are given in article by means of various surfaces and drawings with explanations.

HAYYHOE OBO3PEHME Nel



92 TECHNICAL SCIENCES

YUCJIEHHOE MOJEJIMPOBAHUE MTAPAMETPOB BLICOKOTEMITEPATYPHOM
CTPYU API'OHA ITPU EE UCTEYEHHU YEPE3 HACAJIKY B ITPOIIECCAX
IIJTASMEHHOI'O HAIIBIJIEHU A

Byaviues B.B., [lleseses /I.B., Koporkos B.B.

OI'BOY BIIO «MocKoBCKHi TOCyIapCcTBEHHBIN TEXHUYECKUH yHUBepcuTeT nMeHn H.D. baymana
(Kamysxcknit punmman)», . Kanyra, Pocenst (248000, 1. Kanyra, yi. baxxenosa, 1. 2), e-mail: k2kf@yandex.ru

B mpencrasnenHoi crathe paspaboTaHa M HCCIEAOBAHA YHCICHHAs MOJETIb MCTEUSHHS BBICOKOTEMIIEPATYPHOI
CTPYH aproHa 4epes3 HacaJKy U BbIABJICHbI MEXaHU3MbI BIMAHMA HACAJAKU Ha IapaMeTphl [a30BOr0 IOTOKA. AZIGKBaTHOCTb
pacueTHOI MOJIEN TOATBEPIK/IEHA COMIOCTABICHHEM PE3YIbTaTOB MOJIETTNPOBAHHS C H3BECTHBIMH SKCIIEPUMEHTATBHBIMA
nTaHHbIMU. [lokazaHo, 4TO MpH PacIONOKEHUN TOPLA HACAJIKYU C YIVIOM pacKpbiTust 300 u uinHOM 50 MM Ha pacCTOSTHUU
10 MM OT TIOBEPXHOCTH HAINBUICHHUS BO3HUKAET MOBTOPHAS »KEKIHS TOPSIEro raza CTPYH B 3a30pe MEXKILy TOPIIOM Ha-
CaJIKi U HaNbUIIEMOI MOBepXHOCTHI0. OOpasyronmiics: BIOIb CTEHOK HACA/IKH BCTPEUHbIN MOTOK Ta3a, COCTOSIINI KaKk
13 aTMOC(EPHOTO BO3/yXa, TAK M U3 3aXBAYEHHOTO TOPSIET0 Ta3a CTPYH MPUBOAUT K MOBBIIICHHUIO TEMIIEPATyPhl CTPYH
rasa, Tak M K yBeJIMYEeHHI0 00bEeMHOI JIOJIM aproHa B IOJIOCTH Hacaku. Pa3paboTaHHas pacueTHasi cxemMa MOYXKET ObITh HC-
TI0JTF30BaHA JUIS aHAJIM3a BIMSHUS T€OMETPUUSCKIX NTapaMeTPOB OXJIKIAEMBIX HACAIOK HA PAcTIpesielIeHHe CKOpOCTer
U TeMIIepaTyp B BEICOKOTEMIIEPATyPHBIX aprOHOBBIX CTPYSX NPUMEHUTEIBHO K IIPOLIECCaM IJIa3MEHHOIO HallblICHUS.

NUMERICAL SIMULATION PARAMETERS HIGH JETS OF ARGON AT ITS EFFLUX
THROUGH THE NOZZLE INTO THE PLASMA SPRAYING PROCESS

Boulichev V.V., Shevelev D.V., Korotkov V.V.

Bauman Moscow State Technical University (Kaluga Branch)., Kaluga, Russia
(248000, Kaluga, st. Bazhenov, 2), e-mail: k2kf(@yandex.ru

In this article developed and investigated a numerical model of the expiry of the high-temperature jet of argon
through a nozzle and identified mechanisms of influence on the parameters of the nozzle of the gas stream. The
adequacy of the estimated model is confirmed by comparing the simulation results with experimental data. It is shown
that at the location of the nozzle end with an opening angle of 30 degrees and a length of 50 mm at a distance of 10
mm from the surface deposition occurs re- ejection of hot gas jet in the gap between the end of the nozzle and sprayed
surface. Formed along the walls of the nozzle counter flow gas consisting of air as well as from a captured jet of hot gas
raises the temperature of the gas jet and so to increase the volume fraction of argon in the nozzle cavity. The developed
computational scheme can be used to analyze the effect of geometrical parameters cooled nozzles on the velocity and
temperature distribution in high argon jets with respect to the processes of plasma spraying.

YCOBEPHIEHCTBOBAHHbBIN KPUTEPUI U CXEMA MEXAHU3UPOBAHHOMN
CUCTEMBI KOPMJIEHU S )KUBOTHBIX

Bypmara A.B.!, Touenko C.M.2

1 ®I'bOY BIIO «/lanbHeBOCTOUHBIN TOCYNapCTBEHHBIN arpapHblil yHUBEepcUTeT», biiarosemenck, Poccust
(675005, braroBeueHck, yi. [Tonutexaudeckast, 86), e-mail:dalgau-amur@rambler.ru
2 I'HY «Bcepoccuiickuii HayqHO-UCCIE0BATEIbCKUI HHCTUTYT cony, biiarosemenck, Poccust
(675000, braroseienck, yi. Mruarbesckoe mocce, 19), e-mail: amursoja@gmail.com

[IpoBeneH aHamM3 KPUTEPUEB ONTUMHU3ALNH, BIMSIOMMX HA (()EKTUBHOCTE JIMHUU MPUTOTOBICHHS U pa3aadu
KOPMOBBIX CMeceii I KPYITHOTO pOraToro CKOTa C MCIOIb30BAHHEM IUIONOB THIKBBI U APYTUX 0aXueBBIX KYIBTYD, a
TaKXKe KOYaHOB KaIlycThbl. BBIABICHBI U yCOBEPLICHCTBOBAHbI KPUTEPUU OLIEHKH MEXAHU3UPOBAHHOI CHCTEMbI KOPM-
JeHHs KMBOTHBIX. IIpeiokeHa SKOHOMHUKO-MAaTeMaTHIECKasi MOAENb OLEHKH 3(P()EKTHBHOCTH (yHKIIHOHUPOBAHUS
CHCTEMbI MEXaHU3UPOBAHHOI'O KOPMJICHHS JKUBOTHBIX, KOTOpasi BKIHOYAET YKOHOMUYECKUE, TEXHOJIOIMYECKIEe, IHEepre-
THUYECKHE U 300TexHUUeckne. Pa3paboTana 0600mIeHHAs CTPYKTYpHAsI CX€Ma IIOTOYHO-TEXHOJIOTUUECKON JIMHUY TIPH-
TOTOBJICHUSI KOPMOBBIX cMeceil. IIpeuiararoTcs mokasarenu Al OLIEHKU KaueCTBa BBIIOJIHEHHS IPOLIECCOB: MOJAul
KOMITOHEHTOB, UX M3MEIBUCHNS, 3aloIHeHNsT OyHKepa MOOHMIBHOTO pa3faTdvka KOPMOB, OTACNEHUS W CMEIIHBAHMS
KOpMa OUTEPHBIM MEXaHH3MOM KOpMOpa3JaTinKa, BblJjada KOPMOBOH CMECH B KOPMYIIKY JKHBOTHOTO.

IMPROVED CRITERIA AND SCHEME MECHANIZED SYSTEM OF FEEDING ANIMALS

Burmaga A.V.!, Dotsenko S.M.?

1 Far East State Agrarian University, Blagoveshchensk, Russia
(675005, Blagoveshchensk City, Polytechnique, 86), e-mail: dalgau-amur@rambler.ru
2 All-Russian Research Institute of Soy, Blagoveshchensk, Russia
(675000, Blagoveshchensk City. Ignatievskoe Highway 19), e-mail:amursoja@gmail.com

The analysis of the optimization criteria in the effectiveness of line preparation and distribution of feed mixtures for cattle using
the fruits of a pumpkin and other gourds and cabbages. Identified and improved evaluation criteria mechanized feeding system.
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An economic -mathematical model for evaluating the performance of the system of mechanized feeding animals, which includes
economic, technological, energy and zootechnical. The generalized block diagram of a continuous- production line preparation of feed
mixtures. Proposes indicators for assessing the quality of execution of processes: supply components, their grinding , filling hopper
mobile distributor feed , separation and mixing feed biternym feeder mechanism , the issuance of the feed mixture in the feeder animal.

KOPPEKTUPOBAHHUE PEXXMMOB TEXHUYECKOI'O OBCJIYKUBAHUSA
I'PY30BbIX ABTOMOBUJIEN

Bypmucrpos B.A.

OI'BOY BIIO «YXTUHCKHI rOCYAapCTBEHHBINA TEXHUYECKUN YHUBEPCUTET)
(169300, Pecniy6nuka Komu, . Yxta, yia. IlepBomaiickas, 1. 13 ), rivelenasoul@mail.ru

B crartbe paccmoTpeHa 3a1a4a OnpeeNeHUs YNCIICHHBIX 3HAYSHHI TIePEUHsl OTleparifii TEXHHIECKOro 00CITy)KUBaHHS U
MX MEePHOIMIHOCTH. PereHne 3Toi 3a1aur MPOM3BOAUTCS € IOMOIIBIO METOIOB MAaTeMaTHIECKOro MoziempoBanmst. Koppexk-
THPOBAHHE PEKHMOB TEXHHYECKOTO 00CITY)KMBAHHsI 3aKIIFOUASTCSl B YTOYHEHHUH MTEPEUHsI OTepaliii TEXHHUECKOro 00CITyKHBa-
HUS ¥ TIEPUOINIHOCTH MX BBIMOTHEHHS C EITBI0 JOCTIDKSHIS PEKHMOB, ONITUMAJTBHBIX IS TAHHBIX YCITOBHH SKCTLTYaTaIHIL.
Toctpoena maremarHyecKast MOZIeN b 3aBUCHMOCTeH CyMMAapHBIX YISTbHBIX MPUBEICHHBIX 3aTpaT Ha TEXHMYECKOE 00CITYKHU-
BAaHME W PEMOHT OT BEIMUMH NMEPHOANTHOCTEH 1 MepedHel Orepariii TEXHIIECKOro 00y kuBaHust. C MOMOIIBIO TTOCTPOEH-
HOM MOJIENH OTBICKUBAIOTCS 3HAUYCHYS IEPHOANYHOCTEH U MepeuHei, IpU KOTOPBIX YKa3aHHbIE 3aTpaTbl MUHUMAIbHBL. [1pu
pacdeTe peXKNMOB YUHUTBIBAIOTCS HE TOIBKO 3aTPaThl, HO M TIOKa3aTeN HaIe)KHOCTH. TpeOOBaHHs K TIOKa3aTelsIM HaIeKHOCTH
MPE/ICTABNICHB! B BUJE OIPaHUYEHHUI, HAKIaAbIBACMBIX Ha KpUTepHil ontumusatmy. i yIpolieHus 3a1a4u perieHue ocy-
IIECTBILUTIOCH B J[BA ATAMa: OMPEENsIach ONTHMAIBHAS MEPHOIMIHOCTh BBITTOIHEHHS ONEpPaIiii TEXHHIECKOTO 00CITyKIBa-
HUSI, YTOUHSUICS TIepeueHb OIepariyii TEXHHYECKOTO 00CITy)KHBAHHUSI TP ONTHMAIIGHOM TTEPUOANYHOCTH.

ADJUSTMENTS TO THE MAINTENANCE MODE TRUCKS
Burmistrov V.A.

Ukhta State Technical University (169300, The Republic of Komi, s.Ukhta, st.Pervomaiskaya, 13)
rivelenasoul@mail.ru

The paper considers the problem of determining the numerical values of the list of maintenance operations and
their frequency. This task is performed by the methods of mathematical modeling. Adjustments to the maintenance
mode is to refine the list of operations maintenance and frequency of their performance in order to achieve optimum
operating conditions for the given operating conditions. A mathematical model of dependencies total average expenses
for maintenance and repairs on the values of periodicities and lists of maintenance operations. With the help of the model
are found periodicities and lists of values in which these costs are minimal. When calculating the modes are taken into
account not only costs but also reliability. Performance requirements are presented in the form of safety constraints on
the optimization criterion. To simplify the problem, the solution was carried out in two stages: the determined optimal
frequency of maintenance operations , refine the list of maintenance operations at the optimum frequency.

MOJAEJNPOBAHUE INPUHIUIIOB KOHIIEHTPAIIUN TPAHCIIOPTHBIX IOTOKOB
N ITYHKTOB NIEPEPABOTKHN JTPEBECHHbI

Bypmuctposa O.H., ITuasnuk FO.H.

OI'BOY BIIO «YXTUHCKHI rOCYAapCTBCHHBIH TEXHUYECKUN YHUBEPCUTET
(169300, Pecrrybnuka Komu, 1. Yxra, yin. [lepBomatickas, 13), ypilnik@mail.ru

B crarbe mpuBoanTCA 000CHOBaHHE ONTUMANBHBIX BAPHAHTOB KOMILUIEKCHOTO MCIIONB30BAHMS JAPEBECHBIX Pe-
CYpPCOB U IIPUHIIUIIOB KOHIIEHTPALUK TPAHCIIOPTHBIX ITOTOKOB HU3KOKadeCTBEHHOTO JpeBecHoro ceipbs (HK/I). Pac-
CMOTpEHBI IeJIeBbIe (PYHKIIMN ONTHMHU3ALNH YPOBHS KOHIIEHTPALUK 00pabOTKN HU3KOKAUECTBEHHON IPEBECHHBI 110
kpurepuio max II u mo kpurepuio min R. YcTaHOBIIEH BEKTOPHBIN KPUTEPUH ONTHMH3AIMN, TA€ TEPBBIA YacTHBINA
KPUTEPHI OLICHUBAET TPAHCIIOPTHBIC (hAKTOPBI, BTOPOH — TEXHOJIOTHYECKHE, TPETHI — 00111LyI0 S3)PEKTUBHOCTD CHUCTE-
MBI TPAHCIIOPTHBIX CBSI3eH MPEANPHUSTHH IIPH KOHIIEHTPaui 00pad0TKM HU3KOKAYeCTBEHHOMN JIPEBECHHBI, ITOCIIEIHIN
— CTETeHb BOBJIEUEHHS B IEPEPAOOTKY AOMOTHUTENBHBIX PECYPCOB APEBECHOTO CBHIPBS U 3PPEKTHBHOCTH €TO UCTIOIb-
30BaHMs JUTS NTOTyYeHUs] Hanbosiee EHHON MPOAYKINU. DKoOHOMHYecKast 2 (heKTHBHOCTE (POPMUPOBAHUS TPAHCIIOPT-
HbIX ToTok0B HK/I 3aBHCHT OT TEXHOIOTHYECKUX 0COOEHHOCTEH MPOU3BOJCTB, TEPepadaThIBAIONINX UX.

MODELING PRINCIPLES OF CONCENTRATION POINTS TRAFFIC FLOW AND
PROCESSING OF WOOD

Burmistrova O.N., Pilnik Y.N.
The Ukhta state technical university (169300, Komi Republic, Ukhta, Pervomayskaya St., 13), ypilnik@mail.ru

The article provides a comprehensive study of optimal variants use of wood resources and the principles of
concentration of traffic flows of low-quality wood raw material (ACI). Considered objective functions optimizing the
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concentration level of processing low-quality wood by T max and by min R. Established vector optimization criterion,
where the first partial criterion assesses transport factors, the second - the technological, the third - the total system
efficiency of transport links at a concentration of enterprises processing low-quality wood, last - the degree of inclusion
of additional resources of wood raw material and efficiency of its use to produce the most valuable products . Economic
efficiency of formation of ACI traffic flows depends on the technological features of production, processing them.

OIIEHKA PABOTOCIIOCOBHOCTH PE3EPBYAPOB J1JIs1 XPAHEHU S
HE®TEIIPOAYKTOB B YCJIOBUAX PECITYBJIUKHW KOMHA

Bypmucrposa O.H., Boaxos B.H., [Tonosa H.B.,

OI'BOY BIIO «YXTUHCKHIA TOCYAapCTBEHHBIA TEXHUYECKUH YHUBEPCUTET
(169300, Pecrry6nmka Komu, T. Vxta, yi. [TepBomaiickast, 13), oburmistrova@ugtu.net

B crarpe mpoaHanM3MpOBaHEI KOHTPOIBHO-AMATHOCTHYECKHE PabOTHI B pe3epBYapHBIX Mapkax PecryOmmkn
Komu. JlaHHBIe HCCiIen0BaHUN TEXHHYECKOTO COCTOSIHUS MOKA3bIBAIOT, YTO dKCILTyaTHpyeMble B PecmyOnuke Komn
pe3epByaphl IMEIOT MHOTOYHCIEHHBIE Ie(heKThl U MOBPEKACHHS, CPEIH KOTOPHIX HanOO0JIee OTTACHBIMH SIBIISTFOTCSI TPe-
IIMHONOA00HBIE Ie(pEeKThI CBapHBIX IIIBOB M HEPABHOMEPHAs! 0Ca/IKa OCHOBAHUH, CYIIIECTBEHHO CHIYKAIOII[HE HECYIITYIO
CIIOCOOHOCTB pe3epByapoB MPH HU3KHUX TemIeparypax. [Ipn HU3KHX TeMmepaTypax 3KCILTyaTallid HanOosee BeposiT-
HBIM TIPEIETBHBIM COCTOSHHEM Pe3epByapoB C Je(eKTaMu SIBISIETCS XPYIKOe pa3pylieHHe. XapakTepHbIMH 30HAMHU
pa3pyIeHnii pe3epByapoB SBISIOTCS YTOPHOE COCANHEHHE CTEHKHU C THUIIEM, MECTa TeXHOJIOTHIECKUX OTBEPCTUH 1
MOHT@)XHBIX 3aIlIaT B CTEHKE, TO €CTh 00JACTH, I MIMEETCsl KOHIIEHTPAIHsl HAIPsDKSHUH, a CBapHBIE LIBBI, COJEPKAT
nedexTsl, criocoOHbIe HHUITMAPOBATh XPYITKHE TPEIIUHEL.

THE PERFORMANCE EVALUATION FOR STORAGE TANKS PETROLEUM PRODUCTS
IN THE REPUBLIC KOMI

Burmistrova O.N., Volkov V.N., Popova N.V.,

FGBOU VPO “The Ukhta state technical university” (169300, Komi Republic, Ukhta, Pervomayskaya St., 13),
oburmistrova@ugtu.net

The article analyzes the testing and diagnostic work in the tank farms of the Republic of Komi. These studies
show a technical condition that operated in the Republic of Komi tanks have numerous defects and damage, among
which the most dangerous are the crack-like defects of welds and differential settlement bases substantially reduce
the carrying capacity of the tanks at low temperatures. At low temperatures the most probable operating limit state
reservoirs defect is brittle fracture. Typical areas of destruction tanks are TESDA compound wall to the bottom, space
technology and installation of patches holes in the wall, then there are areas where there is a concentration of stresses,
and the welds to contain defects, capable of initiating brittle cracks Kieu.

HUCCIEJOBAHUE ®U3NOJOTI'MYECKHUX OCOBEHHOCTEM Y BOJIbHBIX
BPOHXUWAJIBHOU ACTMOMU HA OCHOBE MHOT'OMEPHBIX
CTATUCTUYECKHUX METOAOB

Bypuena A.JL.

DOI'AOY BO «HanmonanbsHblii ucciienoBareabckuii TOMCKH MOTUTEXHUUECKUH YHUBEpcUuTeT», Tomck, Poccust
(634050, . Tomck, pocriekT Jlenuna, nom 30), e-mail: anechkabv@mail.ru

B naHHOIi cTaThe PacCMOTPEH OJMH M3 METOJIOB CTATHCTHYECKOrO aHaIn3a MHOTOMEPHBIX JAHHBIX B MEAUIINHE —
KJIaCTepHBIi aHanu3. OH MO3BOJISIET HANTH CXO/ICTBA M PA3IHINs MEX/Iy OT/EIbHBIMH IPyITaMy 0OBEKTOB  Ha OCHOBA-
HHH 9TOTO BBIJICTUTH OTHOPO/IHBIE IPYIITBl. MeTOIbl MHOTOMEPHOTO aHAIIM3a JaHHBIX — 3TO OJIHH U3 Hanboee 3PpHeKTHB-
HBIX KOJIMYECTBECHHBIX MHCTPYMEHTOB JUTSl H3YUYEHHUsI [IPOLIECCOB, OMMCHIBAEMBIX OOJIBIINM YHCIOM XapaKkTepUCTHK. J{ist
NPUMEHEHHs TAaHHOTO aHaIn3a Ha MPaKTUKe ObUTH PaCCMOTPEHBI Pa3IMYHbIC IPOrPAMMHBIE IPOLYKTHI, ¥ U3 O'POMHOTO
pa3HOOOpa3Hsi CTaTHCTHYECKUX MAKETOB, Pa3pabOTaHHbIX JUIs SJIEKTPOHHON 00pabOTKM AaHHBIX, B YACTHOCTH TaKETOB
SAS, STATISTICA, Statgraphics, SPSS u T. 1., Juist penieHns ocTaBieHHO# 3anaun Obu1 BbiOpan nmaket STATISTICA
8. TakuM 00pa3oM, HCMOJIB30BAHKE KJIACTEPHOTO aHAIN3a TTO3BOJIMIIO OMPEACIHTh IPYIIIBI MAIMEHTOB C PA3IHYHBIMU
IpyIIIaMH aCTMBI ¥ ICHXOTEHHOM OJIBIIIKOH, KOTOPBIE CXOXKH MO CTPYKTYPE C HCXOIHBIM pa30MEeHHEM Ha YeThIPE TPYIIIBI.
3TO MOXET CITyKHUTb I0Ka3aTeJIbCTBOM BOSMOXKHOCTH PA3/IeNICHHS TAIIMEHTOB Ha YETHIPE NCXOIHBIX TPYIITIEL.

THE STUDY OF PHYSIOLOGICAL CHARACTERISTICS OF PATIENTS WITH BRONCHIAL
ASTHMA BASED ON THE BASIS MULTIVARIATE STATISTICAL METHODS

Burceva A.L.
National Research Tomsk Polytechnic University, Russia (634050 Tomsk, Lenina Avenue, 30), e-mail: anechkabv(@mail.ru

This article discusses one of the methods of statistical analysis of multivariate data in medicine is cluster analysis. It allows
to find the similarities and differences between individual groups of objects, and identify homogeneous groups. Methods of
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multivariate analysis is one of the most effective tool for studying the processes which are described by a variety of characteristics.
For the application of this analysis were considered a variety of software products. Of the countless of electronic data processing
packages, which are designed for electronic data processing, including packages SAS, STATISTICA, Statgraphics, SPSS
solutions to this problem has been selected package STATISTICA 8. Thus, the use of cluster analysis allowed to determine
groups of patients with different type of the asthma and group with dyspnea. These groups are similar by the structure with the
original four groups. It is speaks about possibility of separating the initial four patients groups.

CEMENCTBO ATIMAPATHO-OPUEHTUPOBAHHBIX METO/IOB
YUCJIEHHOI'O UHTET'PUPOBAHUS

Byrtycos /I.H., Kapumos A.U., Kapumos T.U., Toarymmn I' K.

®enepanbHOe TOCYIapCTBEHHOE OIO/PKETHOE 00pa30BaTeIbHOE YUPEKAESHHE BBICIIETO IPO(eCcCHOHAIEHOTO
obpazoBanus «CaHkt-IleTepOyprckuil rocy1apCcTBEHHBIH AMEKTPOTEXHUYECKUN YHUBEPCUTET
«JIDOTW» um. B.U. YnesaoBa (Jlennna)y, Cankr-IletepOypr, Poccust
(197376, Cauxr-Ilerep6ypr, yi. [Ipod. [Tonoaa, 1.5, e-mail: butusovdn@mail.ru

B crarbe paccMaTpuBaeTCs HECKOJIBKO MOIU(UKAIMI YHUCIICHHOTO METOa HHTETPHPOBAHKS OOBIKHOBEHHBIX Iu(de-
PEHIMATBHBIX YPaBHEHHH, H3BECTHOTO KaK METO MOCIIeI0BATEILHOIO HHTErPUpOBaHHst. [IpUBOIHTCS MaTEMATHYECKOE OITH-
CaHKe METONIOB PA3IMYHOTO TOPS/IKA TOYHOCTH, aATHPOBAHHBIX IS PEATH3alliK HA BBIYUCIUTENSIX C MApaLICIbHON ap-
XUTeKTypoii. [ToBBIIIIEHHE MOPsIIKa TOYHOCTH HCXOJHOTO METO/A IOCTUTHYTO TIPUMEHEHHEM IKCTparossiropa Puaapicosna u
BBC/ICHHEM JIOTIOJIHUTEILHON KOPPEKIIMH HA OCHOBE CPABHUTEIILHOTO aHAJIN3a PA3IOKCHHST TOYHOTO M YHCIICHHOTO PEIIICHUS
B psi Teitsiopa B OKPEeCTHOCTSIX 3aJaHHOMN TOUKH. [[POBOUTCS aHAIIM3 TOYHOCTHBIX XapaKTEPUCTUK U 00beMa BBIUHCIUTEN b
HBIX 3aTPar s K&XKIO0T0 U3 pacCMaTpUBacMbIX METONOB. [Toka3aH BO3MOYKHBII BEIMTPHIII B MPOU3BOIUTEIILHOCTH PeIIIaTeNei
OOBIKHOBEHHBIX H(()EPEHIIHATBHBIX YPABHEHHUH, TIOCTPOSHHBIX C MPUMEHEHHEM alllapaTHO- OPUEHTHPOBAHHBIX METOIOB
MHTETPUPOBAHHs1, OTHOCUTEIILHO pPelliaTesieli, OCHOBAaHHBIX Ha KJIACCHUECKHMX PEKYPPEHTHBIX MeTonax Pyrre- KyTTar.

HARDWARE-DIRECTED METHODS OF ODE NUMERIC INTEGRATION
Butusov D.N., Karimov A.I., Karimov T.I., Dolgushin G.K.

Saint-Petersburg State Electrotechnical University, Saint-Petersburg, Russia.
(197376, 5, Professora Popova st., Saint-Petersburg, Russia), e-mail: butusovdn@mail.ru

The article describes a family of new modifications of the serial ordinary differential equations integration method.
This new methods are very suitable for hardware implementation in parallel computing systems. The description is given for
the higher order serial methods, based on Richardson extrapolation rule. New accuracy correction, based on Taylor series,
is introduced. Analysis of the numeric efficiency and accuracy for new ODE integration methods is performed, based on
numerous series of computer experiments. Possible performance growth for the new ordinary differential equations solver
comparing to the well-known recurrent solvers, based on the implicit Runge - Kutta methods, is shown.

HNPUMEHEHME MOJU®UIIUPOBAHHOI'O JEJBTA-IIPEOBPA3OBAHUSA
IIPU ITPOEKTUPOBAHUU CIIEHUAJIN3NPOBAHHBIX BBIYUCJIUTEJIEU

Byrtycos /I.H., Kapumos T.U., Kapumos A.H.

OI'BOY BIIO «Cankr-IletepOyprekuii rocynapCTBEHHBIN AIEKTPOTEXHIUYECKII YHUBEPCHTET
«JIDTU» num. B.U. Ynesuosa (Jlennna)», Cauxr-IlerepOypr, Poccust
(197376, Canxr-IlerepOypr, yiu. [Ipod. [Tonosa, 1.5), e-mail: butusovdn@mail.ru

B cratee paccmarpuBaeTcst croco0 AWCKPETH3alUM HEMPEPBIBHBIX MOJENeH IUHAMHYECKHX CHCTEM, W3-
BECTHBII KaK JejbTa-npeodpasoBanue. [lokaspiBaeTcs, 4To B apudMeTnKe ¢ (UKCHPOBAHHON 3amsTOl Jenbra-1pe-
o0pa3zoBaHue 0OecrednBacT OONBUIYI0 TOYHOCTh, YEM INHMPOKO HM3BECTHOE AMCKpETHOE mpeobpasoBanue Jlammaca
(z-peoOpa3oBaHue), OAHAKO UMEET Majloe OTHOIICHNE CUTHAJA K IIyMy KBAaHTOBAaHHs Ha HU3KMX 4acToTax. B craree
BBOZIUTCS. MOJIM(HKALIUS JeNbTa IPpeoOpa3oBaHus, Ha3bIBaeMas JeIbTa-KCH-1IpeoOpa3oBaHueM, KOTOPOe CBOOOJHO OT
9TOTO HeJocTaTka. [IpoBOANTCS CPaBHUTEIBHBIH aHAIN3 CTAHAAPTHOTO U MOAN(HIIMPOBAHHOTO JeIbTa-Ipeodpa3oBa-
HUS Ha npuMepe MojenupoBanus ¢puisrpa beccensa. AHanu3 mpoBOANTCS B YaCTOTHOM 1 BpeMeHHOoU obnactu. [lomy-
YEHHbIE TEOPETHIECKUE Pe3YIIBTAThI MOATBEPIKIAOTCS aBTOPAMH C ITOMOIIBIO Psia KOMITBIOTEPHBIX AKCIIEPHUMEHTOB B
nHcTpyMeHTansHOM nakere MATLAB ¢ npumenernem monyns FilterDesignToolbox.

MODIFIED DELTA-TRANSFORM FOR SPECIAL COMPUTING DEVICES DESIGN
Butusov D.N., Karimov T.I., Karimov A.I.

Saint-Petersburg State Electrotechnical University, Saint-Petersburg, Russia
(197376, 5, Professora Popova st., Saint-Petersburg, Russia), e-mail: butusovdn@mail.ru

In this paper a continuous model of dynamic system discretization technique, known as delta-transform, is
considered. Delta transform shows better accuracy than Laplace discrete transform (z-transform) in fixed-point
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arithmetic, but has poor signal to noise ratio when input signal frequency is low. A Delta-xi-transform, that does
not have this negative feature, is introduced. New discretization method is compared with delta-transform in
a series of computer experiments. Accuracy and frequency analysis is performed for the Bessel filter example
model. Theoretical results are verified by various computer experiments, performed in MATLAB withFilter
Design Toolbox.

PABPABOTKA METO/IUKHU ITPOI'HO3UPOBAHMUSA I'NIPABJIMYECKOI'O
COIIPOTUBJIEHUA B INTAIKUX TPYBAX HA OCHOBE OBOBIIEHUSA
SKCHEPUMEHTAJIBHBIX JAHHBIX

ByxasoB A.A., OpexoBa E.E., Augpees B.B.

Huxeropoackuii ['ocynapcrBennsiii Texuuueckuit Yausepcurer um. P.E. Anexceesa, Huxuuiit Hosropon,
katrin_orehova@rambler.ru

Pabota mocBsiieHa pa3padoTKe yHUBEPCAIbHONW METOAUKM ONPEAENICHHUs I'MAPABIMYECKOr0 CONpPOTHBIICHUS B
IIaAKUX TpyOax IpU HECTAIMOHAPHBIX PEKUMAaX TEUCHUS TEIUIOHOCHUTEIISI Ha OCHOBE 00OOIICHNST MMEIOIIUXCS SKC-
HEePUMEHTAJIBHBIX TaHHBIX. B pesyibrare aHaian3a AAaHHBIX 110 M3MEPEHHUIO THAPABINYECKOTO CONPOTHBICHHUS ObLIO
3aMe4eHO, YTO BHE 3aBHCUMOCTH OT TPAKTa [MUPKYIISAIHUHI, CBOICTB TEITIOHOCHTENSI U IPOYHNX (PAKTOPOB XapaKTePHBIN
BH/] 3aBUCUMOCTH TH/IPABINYECKOTO CONPOTHBICHUS OT uucia PeiiHonbca He MeHseTcsa. DTo HaOMI0IeHHUE TOPOIHU-
JI0 UJICI0 PACCMOTPETh COBMECTHO MMEIOMINECS YKCIIEPUMEHTANBHEIE JJAaHHBIE W CO3/aTh 0000ICHHYIO 3aBHCUMOCTh
THJIIPABINYECKOTO COIPOTUBIICHUS, KOTOpasi MO3BOJIUT O0JIErYUTh paboTy KOHCTPYKTOPOB IpH pa3paboTke ob6opynosa-
HUSI C QUPKYJSIIUECH TEINIOHOCHTEIIS IO CIIOXKHBIM TPaKTaM IPH HECTAMOHAPHBIX PEXKUMAaX TEUCHUS TETIOHOCUTEIIS.
TToMHUMO MMEIOIIUXCS SKCHEPUMEHTAIbHBIX JIAHHBIX, OIyOJIMKOBAHHBIX B JIMTEpAType, MPEAIOarajioch MpOBOAUTh
coOcTBeHHBIE HcnbITaHus. [l 9THX Henelt Opiia pa3paboTaHa yCTaHOBKA, BKIIFOYAIOIIAst B ¢e0sl TPyOOIIPOBOJIBI C ap-
MaTypoi M HECKOJIBKO BHJIOB XapaKTePHbIX IMAPABIMYECKUX CONPOTHBIICHUI: BHE3AITHOE PACLIMPEHHUE MU CY)KCHHE,
MIOBOPOTEI, HACOCHI Pa3HBIX THIOB. C U3MEHEHHEM TPACCHI IUPKYIISIUN TEINIOHOCHTEISI MEHSETCsl HAOOp MECTHBIX
COIIPOTHBJICHUI M CONPOTUBIIEHHUE TPACCHI B LIETIOM.

DEVELOPMENT OF MODELS AND PROCEDURES FOR HYDRAULIC RESISTANCE
IN SMOOTH TUBES PREDICTION ON THE BASIS
OF THE EXPERIMENTAL DATA GENERALIZATION

Bukhalov A.A., Orekhova E. E., Andreev V.V.

Nizhny Novgorod State Universiry n.a. R.E. Alekseev, Nizhny Novgorod,
e-mail: katrin_orehova@rambler.ru

The work is devoted to development of methods of determination of the hydraulic resistance in smooth tubes
by generalization of the available experimental data. The analysis of the data on the measurement of hydraulic
resistance, it was noted that regardless of the path circulation, coolant and other factors, the change in hydraulic
resistance has the same nature. This phenomenon gave rise to the idea to summarize the available experimental
data and to create a generalized dependence of hydraulic resistance, which will facilitate the work of designers in
the development of equipments with circulation paths. In addition to the existing experimental data, it is a test.
For these purposes was designed and created installation, includes pipes and several kinds of local resistance:
the diffuser, the sudden expansion, turns. Cranes allow you to change the route of coolant circulation and,
consequently, the set of passable local resistance

PA3PABOTKA MOJVJIEN JIABOPATOPHOI'O TPEHUHTOBOTI'O ITIPAKTUKYMA
IMPUMEHUTEJIBHO K 3AJTAYE O «PASMEIIEHUWU PEI'YJIAPHBIX
IIYHKTOB OBCIYKUBAHUSA» B PAMKAX KYPCA «JIOTUCTUKA»

Bymmna K.C., Tuxomupona A.H.

HanmonanbHblil nccnenoBarenbekuil saepubiil ynusepeuter «MUDW», Mocksa, Poccns
(115409, Mockga, Kammpckoe mr., 1. 31), ksulenka.morgenstern@yandex.ru(bushina.ksenia@yandex.ru),
anna7909966@yandex.ru

JlanHas paboTa mocssiiecHa 0030py 3TanoB pa3paboTKU J1abOPaTOPHOTO TPECHUHTOBOIO MpakTUKyma. [Ipak-
TuKyM co3znaH B cpene Flash Develop ¢ mcmonp3oBaHHEM BCTPOCHHOTO s3bIKa MPOrpaMMHUpoBaHus ActionScript
3.0., 9TO MO3BOJISICT UCHOIB30BATh €r0 KaK CaMOCTOSTEIbHOE MPUIIOKeHHE. [IpakTHKYM 103BOJISICT BH3yalln3U-
pOBaTh CIy4ailHO CreHEPHUPOBAHHBIC KOMIILIOTEPOM MAaTPHIBI M TECTOBBIC 3a/laHMs, YTOOBI MPEJOCTABIATD CTY-
JICHTaM pa3jIMyHble BAPHAHTHI U BEIBOAUTH MX Ha DKPaH B yI0O0HOM rpaduueckoM Buje. KomnbroTepusanus npak-
THKyMa o0ecrieyrnBaeT HalIsIHOE MPEICTaBICHUE MaTepHraia U POBEPKY BBINOJHEHHBIX paboT. JTabopaTopHsIit
TPEHHUHTOBBIN MPAKTUKYM 3HAYMTEIBHO oOJierdaeT Ipouecc oOydeHHs, KaK JUis CTYACHTOB, TaK M JUIsl Mpero-
JaBaTess 3a cueT BU3yasnusauuu uHdopmaimn. KommbloTepHas MpoBepKa MOJNYYCHHBIX CTYICHTAMH DEIICHHI
SKOHOMHUT BPEMsl U HCKJII0YaeT BO3MOXHOCTH IPOITyCKa OLIMOKH, a TaKXKe COKpaIlaeT BpeMs NPOBEPKH PadoT
npenogaBareneM. PaspaboTanuslii mpakTukyM ucnoissyercs B HUSAY MUOU Ha kadenpe s5KOHOMUKA U MEHE-
JKMEHT B IIPOMBILIJICHHOCTH.
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DEVELOPMENT OF MODULES OF THE LABORATORY TRAINING PRACTICAL
WORK IN RELATION TO THE TASK ABOUT «PLACEMENT OF REGULAR
SERVICE STATIONS» WITHIN THE COURSE «LOGISTICS»

Bushina K.S., Tikhomirova A.N.

National research nuclear university « MEPHI», Moscow, Russia (115409, Moscow, Kashirskoye Highway, 31),
ksulenka.morgenstern@yandex.ru (bushina.ksenia@yandex.ru), anna7909966(@yandex.ru

This work is devoted to the review of development stages of a laboratory training practical work. The practical work is
created in the environment of Flash Develop with use of the built-in ActionScript 3.0 programming language. That allows to
use it as the independent appendix. The practical work allows to visualize matrixes incidentally generated by the computer
and test tasks to provide to students various options and to display them in a convenient graphic look. The computerization
of a practical work provides evident representation of a material and check of the performed works. The laboratory training
practical work considerably facilitates process of training both for students, and for the teacher due to information visualization.
Computer verification of the decisions received by students saves time and excludes possibility of the admission of a mistake,
and also reduces time of check of works as the teacher. The developed practical work is used in National research nuclear
university «MEPHI» on chair economy and management in the industry.

AHAJINA3 PE3YJIBTATOB BEPUOUKAIIUN MATEMATHYECKOM MOJIEJIA
TEPMO-TA3OJMHAMUWKHU U TEIIJIO-MACCOOBMEHA ITPU OB TEKAHUN
COEPBI BO3JYIIHBIM I'MITEP3BYKOBBIM IIOTOKOM

boikoB JI.B., Hukutus I1.B., [Tamkos O.A.

DenepanbHOE TOCYIapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEKAESHHE BBICIIETO MPO(ECCHOHANEHOTO
o6pa3oBaHus «MOCKOBCKHI aBHAIMOHHBIA HHCTHTYT (HAI[HOHAIBHBINA HCCIIEIOBATEIbCKIH YHHBEPCHTET)Y,
Mockaa, Poccusa(125993, Mocksa, A-80, I'CI1-3,Bonokonamckoe mocce, 4), e-mail: gfon2@narod.ru

IIpencrapneHbl 1 MPOAHATU3UPOBAHBI PE3YIBTATHI MOJECTMPOBAHHS MPOLIECCOB TEITI0-MACCOOOMEHa, MPOTEKAONIMX Ha
TIOBEPXHOCTH C(hephI pH TONETe B arMoc(hepe ¢ TUIEP3ByKOBOI CKOPOCTEIO, TTOyUeHHBIE C TIOMOIIBIO OIIMCAHHOM paHee Me-
TOIMKH. Peranuck qucKpeTHbIe aHaJIoTH cHCTeMbl ypaBHeHHi HaBbe-CTokca Ha HeperymsipHOH pacuéTHOH ceTke, COBMECTHO
C YPaBHEHHSIMH TIEPEHOCA MACCHI [T KaKI0TO KOMITOHEHTa CMECH, OCHOBHBIM TU((epeHIMaTbHBIM ypaBHEHHEM TEIUIONpO-
BOAHOCTHU U1 TBEPAOIO TEJ1a, YPABHECHUEM MOACIIN JAUCKPETHBIX OpAWHAT UI1 UMUTALUN JTYYUCTOIO TeIIooOMeHa. ﬂony—
YEHHBIE PE3yIBTaThl CPABHUBAIOTCS C TAHHBIMHE OITyOMKOBAaHHBIX paHee paboT. AKTyaJIbHOCTh pabOTHI 00yCIIOBIICHA TEM, UTO
OZTHOH M3 BayKHEHIIMX MpoOIeM npy mpoekTHpoBaHuu IJIA sBrsieTcs JocTOBEpHOE MpEACKa3aHKe MapaMeTPOB TETI0-Mac-
cooOMeHa Ha ero TMoBepXHOCTH. [IpaBuibHOE perieHne 3Toi 3a1aqu MO3BOJISIET YKE Ha CTA/IMH MPOSKTHPOBAHKS OTITUMH3H-
pOBaTh ITaTHBIE TapameTphl nepenekTuBHoro IJIA 1 onpeenTs NoTpeOHy O TOMIMHY U MaTepyaribl €70 TETIOHN 3allUThL.

ANALYSISVERIFICATION OF MATHEMATICAL MODELSFLUID DYNAMICS
AND HEAT AND MASS TRANSFERIN THE FLOW AROUNDTHE SPHERE
OF AIRHYPERSONIC FLOWS

Bykov L.V., Nikitin P.V., Pashkov O.A.

Moscow Aviation Institute (National Research University), Moscow, Russia
(125993, Moscow, Russia, GSP-3, A-80, Volokolamskoe Shosse, 4), e-mail: gfon2@narod.ru

Present and analyze the results of the simulation of processes of heat and mass transfer occurring on the surface of a sphere
during the flight in the atmosphere at hypersonic speeds obtained using previously described methods. Solved discrete analogs of
the Navier-Stokes equations on an irregular mesh of the calculated, together with the mass transfer equations for each component
of the mixture, the basic differential equation for the thermal conductivity of the solid, the equation model to simulate the discrete
ordinates radiative heat transfer. The results are compared with the data previously published works. Relevance of the work due
to the fact that one of the most important problems in the design of the hypersonic aircraft is a reliable prediction parameters of
heat and mass transfer on its surface. The correct solution to this problem allows at the design stage to optimize the parameters
of hypersonic aircraft and determine the required thickness and materials of his warm protection.

AHAJIMTUYECKHUA OB30P CPEJICTB 1 METO/IOB JIJIS1 INTAHUPOBAHU S
NMHUTAOUOHHOI'O DKCIEPUMEHTA U CUHTE3A MYJIbTUATEHTHBIX
MMPOLECCOB ITPEOBPA3OBAHUS PECYPCOB

brikoB E.A., AkcenoB K.A., AuTtonoBa A.C.

OT'AOY BIIO «Ypansckuii (henepanbHblil yaHuBepeuteT nmenn nepsoro [Ipesunenra Poccun b.H. Enprpnay,
ExarepunOypr, Poccust (ExatrepunOypr, Mupa, 19), e-mail: speedmaster@inbox.ru

[TnanupoBaHne MO3BOJISET AaBTOMATH3UPOBATH IIPOBEACHIE UMHUTALMOHHOIO SKCIIEPUMeEHTa, Oosee d((EeKTHBHO Hc-
TI0JTb30BaTh BBIUHCIHUTENBHBIE PECYPCHI KOMITBIOTEPHON TEXHUKH Olarofapsi HarpaBlIeHHOMY TOMCKY 3HAYEeHMH BXOJHBIX
HapaMeTpoB, IPH KOTOPBIX JOCTHIaeTCsl ONTUMATIbHOE 3HAYCHHE 3a/laHHOM LeseBol GyHKuun. CHHTE3 MYJIBTUAreHTHOTO
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rporiecca npeodpasoBaHus pecypcoB HEOOXOIMM JITsi ABTOMATH3UPOBAHHOTO TIOCTPOCHHUSI MOJIEITH CHCTEMBI € YIETOM BCeX
TpeboBanuii. PazpaboTka aBTOMATH3MPOBAHHOM CHCTEMBI MTO3BOJIUT MOJIB30BaTeNsIM Goriee (G (HEKTUBHO UCIIONB30BATH KaK
COOCTBEHHbIE BPEMEHHBIE PECYPCHI, TAK M BBIYMCIIMTENBHBIE PECYPCHI, & TAKXKE TPUHUMATH PELIEHUsI ¢ YYETOM BBIBOIOB
CHCTEMBI, YTO CTAHOBUTCSI YEPECUYP CIIOKHBIM 03 aBTOMATU3MPOBAHHOM TTOICPIKKH [IPH HATIMYHH OOJIBIIIOTO KOIHMIECTBO
BO3/CHCTBYOIIMX (DAaKTOpOB. B paGoTe aBTOPhI MPEACTABISIOT HCCICAOBAHIE CYIICCTBYIOIMX CHCTEM ILUIAHUPOBAHMUS
CHHTE3a, BBISIBJISIIOT JOCTOMHCTBA U HEOCTATKH UCTIONB3YEMbIX METOIOB 1 (POPMYITHPYIOT aKTya bHbIE TPEOOBAHMSL.

ANALYSIS OF TOOLS AND METHODS FOR DESIGN OF SIMULATION EXPERIMENTS
AND SYNTHESIS OF MULTI AGENT RESOURCE CONVERSION PROCESSES

Bykov E.A. , Aksyonov K.A., Antonova A.S.

Ural Federal University named after First President of Russia B.N. Yeltsin, Ekaterinburg, Russia
(620002, Ekaterinburg, Mira street, 19), e-mail: speedmaster@inbox.ru

Experiment design allows automation of simulation modeling, effective use of computational resources, since it relies on
directed search of input parameters that result in optimal value of goal function. Multi-agent process synthesis is required for automated
design of system model that fulfills all requirements. Developments of automated systems allows effective use of time resources and
computational resources, as well as making of decisions based on simulation results, which becomes complicated without computational
aid in situations with multiple influences. Authors present their research of existing planning and synthesis tools, identify their benefits
and conclude with requirements for the most advanced method applicable for resource conversion processes.

MATEMATHUYECKASA MOAEJIb ITPOIHECCOB TEPMO-IT'A3OJJMUHAMUNKHN
" TEIIVIO-MACCOOBMEHA TP OFTEKAHUU C®EPHI BO3AYIIHBIM
I'MIEP3BYKOBBIM IOTOKOM

Buikos JI.B., ITamko O.A.

OI'BOY BIIO «MockoBckuii aBHAITMOHHBIH HHCTUTYT (HAIIMOHATIBHBINA UCCICIOBATEIILCKII YHUBEPCHTET)»,
Mockaa, Poccust (125993, Mocksa, A-80, I'CII-3, Bonokonamckoe mocce, 4), e-mail: gfon2@narod.ru

[NpexncraBnena MareMaTHaecKasi MOJIEIb, OIHCHIBAIOIIAs IIPOLIECCHI TEIIO-MacCOOOMEHa, MIPOTEKAOIINE Ha ITOBEPX-
HOCTH 3aTyIUICHHOTO TeJa IpH MojéTe B arMocdepe ¢ TUIep3ByKoBOi ckopocThio. Cpea Mpe/cTaBlieHa Kak CMech XH-
MHYECKU aKTUBHBIX I'a30B. Mo/iellb OCHOBaHA Ha PEIICHUHN ICKPETHBIX aHAJIOTOB CHCTeMbI ypaBHeHH HaBbe-CTokca Ha
HEperyJsipHOi PacuETHOM CeTKe, COBMECTHO C yPAaBHEHHSMH IIEPEHOCA MACChI JUIs KaXKI0T0 KOMIIOHEHTA CMECH, OCHOBHBIM
T depeHIaIbHBIM ypaBHEHHEM TEIUIONPOBOAHOCTH [T TBEPJIOTO Tella, YpaBHEHUEM MOJEIN AWCKPETHBIX OpAWHAT
JUTSL IMUTALIUH JIy9UCTOTO TEIIO0OOMEHA. AKTYyalbHOCTh pabOThI 0OYCIIOBIEHA TE€M, YTO OJHON M3 BAKHEHMIINX MPoOiIeM
npu ipoekTupoBanuy [JIA sBISETCS JOCTOBEpPHOE MPEACKa3aHNe TapaMeTPOB TEIIO-MacCOOOMEHA Ha €ro TIOBEPXHOCTHL.
TpaBuibHOE pelIeHHe TOi 3a1a4y MO3BOJISIET yXKE Ha CTAJUU IPOSKTUPOBAHMS ONTUMH3HPOBATH ILUTATHBIC MAPAMETPh
TMIEPCIICKTHBHOTO JICTATENILHOTO aIlliapata ¥ ONPEASIUT HOTPEOHYIO TOJIIMHY X MaTepUaIbl B COCTABE €ro TEILIOH 3allUThL

MATHEMATICAL MODEL OF THE FLUID DYNAMICS AND HEAT AND MASS
TRANSFER IN THE FLOW AROUND THE SPHERE OF AIR HYPERSONIC FLOWS

Bykov L.V., Pashkov O.A.

Moscow Aviation Institute (National Research University), Moscow, Russia
(125993, Moscow, Russia, GSP-3, A-80, Volokolamskoe Shosse, 4, e-mail: gfon2@narod.ru

A mathematical model describing the heat and mass transfer processes occurring on the surface of a blunt body
in flight in the atmosphere at hypersonic speeds. Medium is a mixture of reactive gases. The model is based on solving
discrete analogs of the Navier-Stokes equations on an irregular grid of the calculated, together with the mass transfer
equations for each component of the mixture, the basic differential equation for the thermal conductivity of the solid,
the equation model to simulate the discrete ordinates radiative heat transfer. Relevance of the work due to the fact that
one of the most important problems in the design of the SFA is a reliable prediction parameters of heat and mass transfer
at the surface. The correct solution to this problem allows at the design stage to optimize the parameters of long-term
staffing of the aircraft and determine the required thickness and materials as part of his warm protection.

PABPABOTKA CTPYKTYPbI AIMUHUCTPATUBHO-OPTAHU3AIIMOHHOI'O
NHO®OPMAIIMOHHOT' O B3AUMOJEUCTBUSA AJIA BIOI’)KETHBIX YUPEXKIEHUU
METOJAMM KOHIENTYAJIBHOI'O MOJAEJINPOBAHUA

Baxkaaok A.B.

OI'BOY BIIO VYpanbckuii rocynapcTBeHHBII yHUBEPCUTET Iy Tel coobmienus, Ekarepunoypr, Poccust
(620034, r. Ekarepun0ypr, yi. Konmoroposa, 66) anna.vakalyuk@gmail.com

Pa3paborana CTpyKTypa aJMUHHACTPATHBHO-OPTaHN3AINOHHOTO NH()OPMAIIMOHHOTO B3aNMOACHCTBHS JUIsl OrozI-

JKETHBIX YUPEKICHUI METOAaMHU KOHIIENTYaIbHOTO MoAeIpoBaHust. OCHOBHO# (DyHKIIMEH CHCTEMBI SBIISIETCS aBTOMa-
TH3aLsi OCHOBHBIX U BCIIOMOTATENILHEIX HH(OPMAIIOHHBIX IIOTOKOB. B KaduecTBe 3TaroB perreHns 3a/1ady BEIOpaHbI
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CIEYIOIINE: TIOCTPOCHHE MH(POPMALMOHHOTO sIpa CHCTEMbl Ha OCHOBE JICMEHTOB OPraHM3aLUOHHOH CTPYKTYpBI,
pa3paboTKa CTPYKTYPHOI MOZICITH CHCTEMBI HH()OPMAIMOHHOTO B3aUMOCHCTBHS ¢ Hcnonb3oBanneM Hotanuu IDEF0.
B ocHOBY MH(OPMAIIOHHOTO $Apa CHCTEMBI MOJI0XKEH YKOHOMHUKO-TIPABOBOM MOJXOJI, KOTOPHIil M03BOJISIET 00BEIH-
HUTH OCHOBHBIC H BCIIOMOTaTeIbHbIE HH()OPMAaMOHHBIE TOTOKH YUPEXKICHHS B €MHYI0 COATaHCHPOBAHHYIO CTPYKTY-
PY, 4TO MO3BOJISIET OCYIIECTBUTH MOAYJIEHOE MaclITAOMPOBAHUE CHCTEMBI B TpeOyeMblil MOMEHT BpeMeHH. CTpyKTyp-
Hast MOZIeJTb HH(OPMAIIOHHOI CHCTEMBI pa3paboTaHa ¢ MPUMEHEHHEM METOJ0B KOHIIETITYaIbHOTO MOJICTHPOBAHUS C
ucnons3osanreM Hotauuu IDEFO. [Tomy4yeHHble B X0€ UCCIeJOBaHUS PE3y/bTaThl OTPAKAOT aKTyaJIbHOCTh 3a/1auH,
CTOSIIICH TIepes YIPEkKJCHHEM BICIIETO PO(eCcCHOHAIFHOTO 00pa3oBaHusl.

BUDGET INSTITUTIONS ADMINISTRATIVE AND ORGANIZATIONAL INFORMATION
INTERACTION STRUCTURE DEVELOPMENT USING CONCEPTUAL
MODELING TECHNIQUES

Vakalyuk A.V.

Ural state university of railway transport, Ekaterinburg, Russia (620034, Ekaterinburg, 60 Kolmogorova street)
anna.vakalyuk@gmail.com

The structure of the administrative and organizational information interaction is developed for budgetary institutions using
conceptual modeling techniques. The primary function of the system is to automate the main and auxiliary information flows.
The following methods are chosen as the stages of solving the problem: building the information system based on the core
elements of the organizational structure, development of the structural model of the information exchange system using the
notation IDEF0. The economic and legal approach is the basis of the information system kernel which brings together the main
and auxiliary information flows into a single institution balanced structure for modular scaling of the system at the required time.
The structural model of the information system is developed on the basis of conceptual modeling techniques using the notation
IDEFO. The research results reflect the urgency of the challenges that a higher educational institution faces. The article is written
by 05.13.01 specialty - Systems analysis, control and information processing (branches).

AHAJIN3 KOHCTPYKTUBHBIX HAPAMETPOB MAHUITYJIATOPA
IMAPAJJIEJIBHOU CTPYKTYPbBI C THBKUMHU 3BEHBAMUA

Bamwokesuu FO.A., Anenko A.B., SIkoBenko [I.M.

OI'BOY BIIO «MHcTHTYT cdhepbl 00CTyKUBaHUsL M MPeAIPHHIMaTeTbCTBa ((hrma)
Jonckoro ['ocynapcreennoro Texnmaeckoro YHuBepcuTeTa», e-mail: val ya@bk.ru, dint@bk..ru, dmitriy-rt@mail.ru

B pabote nccnemytoTcest KOHCTPYKTHBHBIE TapaMeTPhl MAHHITYIITOPA TApaeIbHON CTPYKTYPHI C THOKMMH 3BEHBSIMI
C LEJIBIO YMEHBILEHHS HAarpy30K Ha ero 3BeHbs. lccnenoBana 3aBUCUMOCTb PaclpeiesIeHHs CUJI HATSHKEHHs. TPOCOB TPaau-
LMOHHOM CTPYKTYPhI MaHUITYJIATOPA, @ TAakKe CTPYKTYPHI C TIPOU3BOIBHOM (GopMoii 30HBI 00CTykuBaHMs. McciaenoBana
3aBUCUMOCTb PACIIPEIeSICHHsI CUJI HAaTsDKEHUS! TPOCOB TP M3MEHEHUH BBICOT OINOPHBIX KOlMOHH. Ha ocHOBe cuctemsl He-
JIMHEHHBIX YpaBHEHNH, KOTOPas O3BOJISIET OMPEIEIATH 3HAUYCHHS CHII HATSHKEHHS] TPOCOB B TIO00I TOUKE MPOCTPAHCTBA, B
cpene MATLAB Obu1 nipoBezieH CpaBHUTENBHBIN aHAIN3 JAHHBIX CTPYKTYP. [IpoBeneHHbIe HCCeJoBaHus OKA3alH, YTO
HaNMEHBIINMH Harpy3KaMH Ha 3BEHbsI 00J1a/Jaf0T MAHHUITYJISITOPBI C OJIMHAKOBBIMU Pa3MepaMy pabovero MpOCTPaHCTBA MO
ocsam OX, OY, a Taroke ¢ yBeIMUCHHBIMU AUArOHAJIbHBIMU KOJIOHHAMU Ha 75 MPOLIEHTOB.

ANALYSIS OF THE DESIGN PARAMETERS OF THE MANIPULATOR
PARALLEL STRUCTURE WITH FLEXIBLE LINKS

Valyukevich Y.A., Alepko A.V., Yakovenko D.M.

Institute of the Service Sector and Entrepreneurship (branch) Don State Technical University,
e-mail: val ya@bk.ru, dtnt@bk..ru, dmitriy-rt@mail.ru

This paper investigates the design parameters of the parallel structure of the manipulator with flexible links,
to reduce the load on its links. The dependence of the distribution of power cable tension traditional structure of the
manipulator, as well as structures with arbitrary shape of the service area. The dependence of the distribution of power
cable tension when the height of the support columns. On the basis of a system of nonlinear equations, which allows
to determine the values of forces tension ropes at any point of space, in MATLAB, a comparative analysis of the data
structures. Studies have shown that the lowest loadings on the links manipulators have the same size of the working
space of the axes OX, OY, as well as with increased diagonal columns by 75 percent.

O NOJIBYYECTHU JPEBECHUHBI
Bapenux A.C., Bapennk K.A.

OI'BOY BIIO «HoBropoackuii rocynapcTBeHHbII yHUBEpcUTeT UMeHH SIpocinaBa Mynporoy, Benukuit Hosropoz,
Poccust (173003, r. Benukuii HoBropon, yi. Bonburas Cankr-IletepOyprekas, 41), e-mail: vkirillv89@mail.ru

B crarbe npuBeneHbl SKCIEPUMEHTAIbHBIC JAHHBIC 110 KPUBBIM XapaKTEPUCTUK MOI3Yy4ECTH JpeBeCHHBbl. B akc-
MIEPHIMEHTAX BBISIBICHO, YTO MPH CHKaTHH, PACTHKEHUN U H3rHOe Ae(hopManiy MON3YIeCTH CyIIECTBEHHO Pa3IHIal0T-
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Col. Pe3yJ'lLTaTLI OKCHEPUMEHTOB YKa3bIBarOT Ha HeO6X0)II/IMOCTL ydy€Ta B paCY€THBIX MOICIIAX YIPYTO-IJIaCTUYCCKUX
CBOMCTB M HEITMHEHHOM TOJ3Yy4Y€CTH APEBECCUHBI. HpC)ICTaBJICH aHaJln3 ypaBHCHI/Iﬁ TOJ3y4€CTH, NPEAJIOKCHHBIX pa3-
HBIMH YYCHBIMU. Cz[enaH BBIBOJl O TOM, YTO B CYHICCTBYHOUIUX MOACIAX )IJ'[PITe.]'ILHOfI MPOYHOCTH HE YUHTBIBACTCA
OAHOBPEMEHHO MI'HOBCHHAsL HEIMHCHHOCTh U HEeIIMHCHHAS TIOJI3Yy4€CTh APEBCCUHBI. Brimonaena 06pa60TKa SKCIIepu-
MEHTAJIBHBIX JaHHBIX U MOJYYE€HBI KPUBBIC ITPEACIIBHBIX 3HAUCHUU XapaKTCPUCTHUK MOJIZYUECTHU ITPU U3rude u CHKATHU.
HOHy‘ICHbI AHAJIMTUYICCKUC BBIPAKCHUS XapPaAKTCPUCTUK MOJI3YYECTHU B 3aBUCUMOCTH OT YPOBHS HaHp}I)KeHPIﬁ. AHHpOK-
CUMUPYHOIIME 3aBUCUMOCTH MOTYT OBITH MCIIOJIB30BaHbI JUIsT HAXOXKIACHUSA JUTUTCITBHOM IIPOYHOCTH DJIEMEHTOB IIPU
CIKATHHU C YUCTOM MOJIZYUCCTU APCBECUHBI.

REGARDING CREEP OF WOOD
Varenik A.S., Varenik K.A.

The Yaroslav-the-Wise Novgorod State University, Veliky Novgorod, Russia
(173003, Veliky Novgorod, B. St.-Peterburgskaya St., 41), e-mail: vkirillv89@mail.ru

The article has been presented experimental data on curves of the characteristics of creep of wood. The experiments
revealed that at compression, tension and bending creep deformation significantly differs. The experimental results indicate
the need for the design models of elastic-plastic properties and nonlinear creep of wood. The analysis of creep equations
proposed by different scientists has been presented. The conclusion has been drawn that in existing models of long
durability instant nonlinearity and at the same time nonlinear creep of wood isn’t considered. Processing of experimental
data has been executed and curves limit value of characteristics of creep have been received at bend and compression.
Analytical expressions of characteristics of creep depending on level of tension have been received. Approximating
dependences can be used for finding of long durability of elements at compression taking into account creep of wood.

NPUMEHEHUE S9KPAHUPOBAHHOI'O KOJIJIEKTOPA JUISI KOHTPOJIA PEXKUMA
CKBO3HOI'O ITPOIIVTABJIEHUS ITPU DJIEKTPOHHO-JIYYEBOU CBAPKE

Bapymikun C.B., beaenbkuii B.S1., Tpymuauxos JI.H.

[lepmckuii HaMOHAIBHBIN HCCIIEOBATEIbCKUI TOMUTEXHUUECKuil yHuBepeuret, [lepmsb, Poccus,
614990, 1. [Tepmb, Komcomonbekuii mp., 29, stepan.varushkin@mail.ru

B Hacrosiiee BpeMsi 3JIEKTPOHHO-JIy4eBasi CBapKa NMPHMEHSETCS HPH HU3TOTOBJICHHHM 0CO0O OTBETCTBEHHBIX U
BBICOKOHATIPY)KEHHBIX Y3JI0B M U3/IeNIMH. B psisie ciryuaeB UCIIONB3YIOT PeXHM ITOJIHOTO NPOILIABICHUS BBHIY €0 I10-
JIOXKUTEJILHOTO BIMSHMS HA cBapHOE coenrHenne. CyIecTBYIOT U IIPOAOIDKAIOT pa3padaThiBaTbCs METOABI KOHTPOJIS
TAKOTO Pe)KMMa 0 CHTHAJIaM C JIATYMKOB, YCTAHOBJICHHBIX BOJIHM3U 30HBI CBapKH. KOHCTPYKIIMY U MECTO yCTaHOBKUD-
THX JATYUKOB pa3InyaloTcs. Buj naTdunka okasbiBaeT BIMSHUE HA CUTHAJ, HCIIOJIB3YEMbIH CHCTEMOM PeryInpoBaHHus.
Ienbro pabOTHI SIBIISIETCS aHAIM3 BIMSHIS KOHCTPYKIIUH JIAaTINKA CKBO3HOTO TOKA Ha IIPOIIECC PETyYINPOBAHMUS PEKIMa
JIIEKTPOHHO-JIyYEBOH CBapKH. B paboTe paccMOTpeH mporece cBapKy KOIbLEBOro mBa TpyOsl u3 cramu 12X18H10T
C HOJIHBIM TIPOILIaBJIeHHEM. B paboTe nmpHMeHEeHBI KOJUIEKTOPBI C SKPAaHUPOBKOH M 6e3 skpaHupoBku. CHrHAI dKpa-
HHPOBAHHOTO JaT4HKao01anaeT 0osbluel MHGOPMAIIMOHHON HACBIIEHHOCTBIO, YTO IOJOKUTEIBHO CKa3bIBACTCA HA
CHCTEME KOHTPOJISI PEeXKUMa ITOJTHOTO MPOILIABICHUSL.

APPLICATION OF SHIELDED COLLECTOR FOR THE FULL PENETRATION
MODE CONTROL AT ELECTRON BEAM WELDING

Varushkin S.V., Belenkiy V.Y., Trushnikov D.N.
Perm national research polytechnic university, Russia, Perm,614990, Komsomolsky Av. 29,stepan.varushkin@mail.ru

Currently electron beam welding is used to produce of highly responsible and laden units and products. In some
case, use full penetration mode because of his positive impact on weld joint. Have and continue to improve control
methods of it mode on signals from sensors which are mounted near the weld zone. Designandlocationofthesensorisd
ifferent. Sensor design affects signal for control system. The aim is to analyze the effect of sensor design on the mode
regulatory of electron beam welding. The article discusses the process of create circle weld which full penetration mode
on the tube ofstainless steel. In this paper we use sensors with screen and without screen. Signal from screened sensor
is less interference, which positively affects the control system of full penetration mode.

CTPYKTYPA KEPAMUYECKOT'O YHEPEIIKA C JOBABKAMUW BEPMUKYJ/IUTA
ITPA PA3BHBIX CITOCOBAX ®OPMOBAHMUS

Bacusosckas H.I., Eniknesckas WU.I., bapanosa I.I1., KouerkoBa H.M.

OT'OY BIIO «Cubupckuii henepanbublii yauBepeuter», KpacHospek, Poccust
(660041, . Kpacuosipck, UCH mp. CBoboxHsIH, 82, kopryc K), e-mail: knm251178@mail.ru

B crarbe mpeacTaBieHbl pe3yabTaThl HCCIEOBAaHUN Pa3pabOTKH COCTABOB KEPAMHUYECKHX Macc ¢ J00aBKOI
BCIIyYEHHOTO0 BEPMUKYJIUTA TaTapCKOr0 MECTOPOXKICHHUS C IEIBI0 MOTydIeHHs d(PEKTHUBHOTO KEPAMHUESCKOTO KHP-
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nuya pasHbMu criocobamu popmoBanus. [TokazaHa 0COOCHHOCTH CO3MAaHUS CTPYKTYPBI KEPAMUYECKOTO Yeperika,
MIPUTOTOBIEHHOTO 3TUMH cnocobamu. Crabast aAre3ust MIAAKUX MMOBEPXHOCTEH 3€peH BEPMUKYIHTAa KO MHOTHM
HEOPraHUYECKUM CBSI3YIOIIMM YCTpPAHSETCsl, COIIaCHO NpaBuiy PeOuHnepa, Npupomol IIHHUCTOTO CHIPbS, CXOJ-
HOH IO cocTaBy ¢ BepMHKyIHTOM. [Ipn mmacTudaeckoM (pOpMOBaHUM MOBEPXHOCTHBIN TelIb IPOHUKACT HE TOJIBKO B
ME)X3EpHOBBIC IIyCTOTHI, HO M MEXAY IUIACTUHKAMU BCIIyYEHHOI'O BEPMUKYJIHUTA B IpeAeaX 3epHa, UTO yIPOUYHsSEeT
cucteMy. [Ipn momycyxoMm mpeccoBaHHM HEOOXOAMMO PEryaHpoBaTh KOJIUYECTBO BOABI 3aTBOPEHUS W MPUMEHATH
HPECC-MOPOIIKU C HU3KOM BIaXKHOCTBIO, IIPAKTUYECKH Oe3 ydeTa MoTpeOHOCTH 3epeH BCIIyYEHHOTO BEPMUKYJIHTA,
13-32 BO3MOXKHOCTH YIPYTOTO PACIIMPEHUS U 00paTHMBIX AedopMaiuil mocie npeKkpameHus JeHCTBHS Ipeccyro-
IIEro yCUIIHS.

STRUCTURE OF CERAMIC CROCK WITH THE ADDITION OF VERMICULITE
WITH THE DIFFERENT METHODS OF MOULDING

Vasilovskaya N.G., Endzhievskaya 1.G., Baranova G.P., Kochetkova N.M.

FGOU WPO SFU «The Siberian Federal University», Krasnoyarsk, Russia
(660041, Krasnoyarsk, ISI pr. Svododnyi, 82, building «K»),
e-mail: knm251178@mail.ru

The paper provides the results of a succession of the development of compositions of ceramic materials with
an addition of the Tatar Field expanded vermiculite in order to obtain an effective ceramic brick by different molding
processes. The features of creating the structure of ceramic crock are demonstrated, prepared this way. Weak adhesion
smooth surfaces of grains of vermiculite to many inorganic binder is eliminated, according to the rule Rebinder, the
nature of the raw clay, similar in composition with vermiculite. During plastic molding, gel surface penetrates not only
in international grains void, and between the plates of expanded vermiculite within the grain, which strengthens the
system. When semi dry pressing need to adjust the quantity of tempering water and apply a press powders with low
humidity, little regard to the needs of grains of expanded vermiculite, because of the possibility of elastic expansion and
reversible deformation after the termination of the simply press efforts.

MOJEJUPOBAHUE ITAPAMETPOB IIJIABMEHHOI'O IIOPIIHSI HA ®POHTE
YAAPHOU BOJIHbI KOAKCHAJIBHOI'O YCTPOUCTBA

Bacuanena O.B.

OI'bOY BIIO «HU TITY» (HaunonansHbIiH nccnenoBateabckuil ToMCKUi MOTUTEXHUUECKUH YHUBEPCHUTET)
Tomck, Poccust (634050, Tomck, mp. Jlennna, 30),
e-mail: vasileva.o.v@mail.ru

Pabota nocpsiieHa peleHuI0 OAHOMEPHOTO YPaBHEHHS T'MPOra30AnHaAMUKN JJIsl KOAKCUAJIbHOTO yCTpoiicTBa —
MarHATOIIIA3MEHHOTO YCKOPUTEIS ¢ MOMOIIBI0 MOAN(HIPOBAHHOTO anroputMma Jlakca—Ysuapodda ¢ onTHMarbHEIM
BBIOOPOM HapameTpa peryisipu3aluy — HCKYCCTBEHHOW Bsi3kocTH. [IponsBeneHa 3ameHa augQepeHInaabHbIX ypaB-
HEHUH B YaCTHBIX MPOM3BOHBIX KOHEYHBIMH Pa3HOCTSIMU. Jl00aBlIeH ONTHMAIBHBIN apaMeTp PeryaspH3aui — Uc-
KyCCTBeHHas Bsi3KocTh B cpene MathCAD, ucnone3yst TouHOe U3BECTHOE pereHne — 3a1a4a Cona. AnpoOupoBaH pas-
paboTaHHBIH aNTOPUTM pacdeTa TePMOANHAMHUIECKHAX MapaMeTPOB B TOUKE TOpMOXxeHHs. Ha 0CHOBe MpeanokeHHOTo
anroputma B cpene MathCAD paccunTanbl TepMOJMHAMUYECKHE MapaMeTphbl YAapHOH BOJIHBI Iepejl MIa3MEeHHBIM
TIOPIITHEM IIPU €€ BBIIETE U3 KOAKCHAIbHOTO MAarHUTOILIA3MEHHOTO yckopuTems. IIpn MoxenupoBaHny ydTeHBI TOJa-
BIISIIOIIME HEYCTOHYMBEIC BEICOKOUACTOTHBIE KOJIEOAHWsI, YTO MTO3BOJISIET CY3UTh 00JIaCTh HEOHOPOAHOCTH U BBIJICIIHTH
TOJBKO TNIAJIKUE PeIIeHus. Pes3ymbraTsl pacuera ra3oqMHaAMUYECKHX MapaMeTpoB B TOUKE TOPMOXKEHHS COBIIAJAIOT C
JIUTEPaTyPHBIMU JAHHBIMU.

MODELLING OF PARAMETERS OF THE PLASMA PISTON AT THE FRONT SHOCK
WAVE OF THE COAXIAL DEVICE

Vasileva O.V.

National research Tomsk polytechnic university, Tomsk, Russia
(634050, Tomsk, Lenin prospect, 30),
e-mail: vasileva.o.v@mail.ru

Work is devoted to the solution of the one-dimensional equation of a hydraulic gas dynamics for the coaxial device
- magneto plasma accelerator by means of Lax-Wendroff modified algorithm with an optimum choice of parameter
of regularization — artificial viscosity. Replacement of the differential equations in private derivatives is made by final
differences. Optimum parameter of regularization — artificial viscosity in the environment of MathCAD is added,
using the exact known decision — a task Soda. The developed algorithm of calculation of thermodynamic parameters
in a braking point is approved. On the basis of the offered algorithm in the environment of MathCAD thermodynamic
parameters of a shock wave in front of the plasma piston are calculated at its departure from the coaxial magneto
plasma accelerator. When modeling overwhelming unstable high-frequency fluctuations that allows to narrow area of
heterogeneity are considered and to allocate only smooth decisions. Results of calculation of gas dynamic parameters
in a point of braking coincide with literary data.
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NPUMEHEHHUE SHEPTETUYECKOI'O IIOAXOJA JLIsI AHAJIU3A
CHUHTE3A QJIEKTPUYECKHUX HEITEU

Bacusnbea O.B., Bynbko A.A.

OI'BOY BIIO «HU TIIV» («HaunoHanbHBIH nccaenoBaTenbekuii TOMCKHI MONMNTEXHUYECKUIT YHUBEPCUTETY),
Tomck, Poccus (634050, Tomck, mp. Jlennna, 30),
e-mail: vasileva.o.v@mail.ru

Pa6ora nocesieHa GopMHUPOBAHUIO HOBOW METOIMKH PEIICHUS SHEPreTHYECKUX 33/1a4 TEOPETHYECKOH JIeK-
TPOTEXHHUKH, TTOIKIIOYAIOIIEH BCe COBPEMEHHbBIE METObI KOMITbIOTepr3anny. [Ipe/ioieHs! Taknue ajJbTepHaTHBHbIC
METO/IBI, KaK CIIEKTPAJILHBII U METOJ] MUHUMH3aUK. JJJIs pearn3anny mpeAcTaBICHHBIX METOI0B IIPUMEHEHa cpeia
pazpadorkn MathCAD. CnpaBeaMBOCTb CIIEKTPAIFHOTO METO/IA ISl PEIICHUS SHEPTeTHIECKHX 3a71ad MOATBEPIK-
naeTcs 6aJaHcoM MOIIHOCTH. JlIst HANISAHOCTH NPHBEICHA OYEBH/HAS T'€OMETPHYECKAsh HHTEPIIPETAIUs METOAa.
B MeTone MUHMMHU3AIMK pacyeT KOHTYPHBIX TOKOB YHCJICHHO COBIAJ C KOHTYPHBIMH TOKaMH, HalJEHHBIMH KJIaCCH-
yeckuM MeToztoM. [IokazaHa yHHBepCcaIbHOCTh METOAA Ha IIPUMepe HeTHHEeHOM ey ¢ 1ByMst ncroannkamu JJ[C.
Tpe/u10)KeHHBIE METO/bI MTO3BOJIIIOT ONTUMU3UPOBATH ANIEKTPOTEXHUYECKYIO CHCTEMY, PACKPBIBAIOT (HH3MYCCKYIO
CYIIHOCTb CHCTEMBbI, XOPOIIN JJIs CHHTE3a JIEKTPOTEXHUYECKNX cxeM. Ha 0CHOBE paccMOTPEHHOH METOIMKH MO-
I'yT OBITh peaJn30BaHbI 33/1a4H IEKTPOIHEPTETHKH JTF000H CIOKHOCTH HPH PACCMOTPEHHH AIEKTPOMEXaHUUECKUX
CHCTEM, K TOMY K€ OHA ITO3BOJISICT IPE0OPa30BaTh BEKTOPHO-MAaTPHUYHEBIC YPAaBHEHNUS dJIEKTPUIESCKHUX IIeTel B cKa-
JSIPHBIC YPABHEHUSL.

APPLICATION OF POWER APPROACH FOR THE ANALYSIS
OF SYNTHESIS OF ELECTRIC CHAINS

Vasileva O.V., Budko A.A.

National research Tomsk polytechnic university, Tomsk, Russia
(634050, Tomsk, Lenin prospect, 30),
e-mail: vasileva.o.v@mail.ru

Work is devoted to formation of a new technique of the solution of power problems of the theoretical electrical
equipment connecting all modern methods of a computerization. Such alternative methods, as spectral and a
minimization method are offered. The environment of development MathCAD is applied to realization of the presented
methods. Justice of a spectral method for the solution of power tasks is confirmed by balance of power. Obvious
geometrical interpretation of a method is given for evidentness. In a minimization method calculation of contour
currents numeral coincided with the contour currents found a classical method. Universality of method is shown on the
example of nonlinear chain with two sources E.M.F. The offered methods allow to optimize the electrical engineering
system, expose physical essence of the system, are good for the synthesis of electrical electrotechnical schemes. On
the basis of the considered technique problems of power industry of any complexity can be realized by consideration
of electromechanical systems, besides it allows to transform the vector-matrix equations of electric chains to the scalar
equations.

PABPABOTKA MATEMATUYECKOM MOJEJIA JIJISI AHAJIU3A
HNEPEU3IIYUYEHUSA AKYCTHYECKUX UMITYJIBCOB B SHEPT'UIO
SJIEKTPOMATHUTHBIX OTKJIMKOB JE®EKTHBIX CTPYKTYP

Bacuanena O.B., UcaeB 10.H.

OI'BOY BIIO «HU TIIV» («HannonanbHEIH necaenoBaTenbekuii TOMCKHI MONMNTEXHIYECKUIT YHUBEPCUTETY),
Tomck, Poccus (634050, Tomck, mp. Jlenuna, 30),
e-mail: vasileva.o.v@mail.ru

Pabota nocsiieHa pa3paboTke MaTEMAaTHUECKOM MOJIEIN JUlsl aHAIIM3a TIEPEU3ITydCHUS] AKyCTHUECKUX HMITYIIb-
COB B 9HEPIHIO ICKTPOMArHUTHBIX OTKJIMKOB CIIOMCTHIX M Ie(EKTHBIX CTPYKTYp. IIpencTaBieH pacyeT BOZHUKAIOIINX
9IIEKTPOMArHUTHBIX ITIOJICH MPH MPOU3BOJIBHOM PACIIOJIOKEHHUH JIBYX MPOTSIKEHHBIX JIEEKTOB C JBOWHBIMH SIICKTPH-
YECKHMH CJIOSMHM, HO C Pa3HbIM HallPaBJICHUEM PACIPOCTPAHEHHS JETEPMUHUPOBAHHOIO aKyCTHYECKOIO MMITYJIbCa.
B kauecTBe MOJIEIM HCIIOIB30BAIN YIPOIEHHOE IPEACTABICHHUE 3apsHKCHHOr0 JedeKkra B BUJIE BO3AYLIHOM MOIOCTH
— TpemuHbl. 1 pemenns 1uddepeHIansHOr0 ypaBHeHUsI eMKOCTH KOHICHCATOPa MCIOJIB30BAJICS YHCIICHHBIH Me-
tox Pynre — Kyrra. B pabore nmpuBeneHo penieHue IByX 3a7a4, a MIMEHHO — 3aBUCHMOCTb TOKa CMEIICHHS i(t) OT Be-
JMYMHBI BHELIHET0 Bo3MyIeHus &d 1 oT 3apsina q(t). PaccmarpuBaercs rpaduueckoe npeacTaBieHne pacipeaeieHus
BO3HUKAIOIIETO AJIEKTPOMArHUTHOTO IOJISl IIPH B3aMMHO TIEPIICHINKYIIIPHOM BO3/ICHCTBHU Ha oOpasel ¢ JedekraMu
aKyCTHYECKHM HMITYJILCOM, CMEIIEeHHUs OOKJIaJJ0K KOHJICHCATOpa U M3MEHEHHE UX EMKOCTH BO BpeMeHH. PacueTsl mo
MIPUBEICHHBIM MOJIEIISIM [TOKa3aJld, 4TO B PE3YyJIbTATe aKyCTONICKTPHYCCKUX MPEOOpa30BaHU IIPOUCXOAUT TIEPEU3ITy-
YEHHE Ha JBOIHBIX IEKTPUUYESCKHUX CJIOSX SHEPTUH BO3JCHCTBYIOIMX aKyCTHUYECKUX MMITYJIbCOB B SHEPTHIO AJIEKTPO-
MarHUTHBIX OTKJIMKOB.
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DEVELOPMENT OF MATHEMATICAL MODEL FOR THE ANALYSIS
OF RERADIATION OF ACOUSTIC IMPULSES IN ENERGY
OF ELECTROMAGNETIC RESPONSES OF DEFECTIVE STRUCTURES

Vasileva O.V.,, Isaev Y.N.

National research Tomsk polytechnic university, Tomsk, Russia (634050, Tomsk, Lenin prospect, 30),
e-mail: vasileva.o.v@mail.ru

Work is devoted to development of mathematical model for the analysis of reradiation of acoustic impulses in energy
of electromagnetic responses of layered and defective structures. Calculation of arising electromagnetic fields is presented
at any arrangement of two extended defects with double electric layers, but with the different direction of distribution of the
determined acoustic impulse. As model used the simplified representation of the loaded defect in the form of an air cavity —
crack. For the solution of the differential equation of capacity of the condenser Runge-Kutt’s numerical method was used.
The solution of two tasks, namely dependence of current of shift of i(t) on the size of external indignation &-d and on a charge
of q(t) is provided in work. The graphical representation of distribution of an arising electromagnetic field is considered at
mutually perpendicular impact on a sample with defects an acoustic impulse, shifts of facings of the condenser and change
of their capacity in time. Calculations for the given models showed that acoustoelectric transformations are resulted by
reradiation on double electric layers of energy of influencing acoustic impulses in energy of electromagnetic responses.

PACYET 1 MOJAEJIMPOBAHUE PEXKUMOB PABOTBI EJJMHBIX
JIIEKTPOSHEPTETUYECKUX CUCTEM CYIOB C JIEKTPOABUKEHUEM

Bacun U.M.

DenepanbHOE TOCYAAPCTBEHHOE OIODKETHOE 00Pa30BaTENILHOE YUPEKICHHUE BBICLIETO MPO(HECCHOHATEHOTO
obpaszoBanust «Cankr-IlerepOyprekuii rocynapcTBEeHHBIH IEKTPOTeXHUUeCKHH yHuBepenteT «JIDTH»
um. B.U. VabsHosa (Jleauna)y, (CII6IDTY), E-mail: vkv-piter@yandex.ru.

OJIHIM U3 NEPCTICKTHBHBIX HAMPABJICHHIT Pa3BUTHSI COBPEMEHHOTO CYIOCTPOCHHS SIBISCTCS KOHIICTILMST CO3IAHMSI KITOJTHO-
ctbto anexrprueckoro kopadmsy (Full Electric Ship, FES). B cBoro ouepernp peanuzariyst 310l KOHIEIIMN HEBO3MOXKHA Oe3 co3-
JIaHVS] COBPEMEHHOTO 3HepreTudeckoro siipa FES — equmoit anexTposnepretndeckoit cuctemsl (EDDC), Brirodaroreit B ceos,
B TOM 4HCIIe U cucTeMbl anekrponsibkennst (COJ1). HeoOxonumbIMu STarnaMu POSKTUPOBAHUS. W OE30MACHOM 3KCIUTyaTalluy
CTPYKTYPHO CIIOXHBIX cicTeM FES-ypOBHS SBISIFOTCS CHCTEMHBIE PacYEThl M MaTeMAaTHYECKOEe MOZICITMPOBAHHE, HAa OCHOBE pe-
3YJIBTATOB KOTOPBIX BBIMOJIHSETCS TTOJHOMACIITAOHOE NPOEKTUPOBAHIE U CO3IAIOTCS ONBITHO-TIOCTABOYHBIE 00pasiibL. [Tpn 3Tom
K BBEIOOpY 1 pa3paboTKe alropruTMOB YTIpaBIeHust rpeOHbIME AriekTportprsoamu (I'2IT) mpersseistorcst ocobble TpeboBanust. B
YaCTHOCTH, CHCTEMA aBTOMATHYECKOTO YHpaBiieH!s: CMHXpoHHOTo 'Ol cyaHa j1e10Boro Kiiacca JI0/hKHA 00eCIeYHBaTh PEKUMBI
TIOZUICpYKaHKS! TIOCTOSTHCTBA YaCTOThI BPAIICHHS, TIOCTOSHCTBA MOIIHOCTH 1 TIOCTOSTHCTBA YIEKTPOMArHUTHOIO MOMEHTA IpeOHO-
ro anexrponguraress (I'3]1). B crarbe NpUBOIATCS MaTreMaTHiecKoe OIMMCAHUE U PE3YJIBTaThl KOMITBFOTEPHOTO MOZIGIMPOBAHHSE
PEKUMOB PabOTHI CyOBBIX MAIIMHHO-BEHTWIBHBIX KoMIuiekcoB EDDC B cocTaBe IIaBHBIX TeHEPATOPHBIX arperaroB, CHIIOBBIX
TIONTYTIPOBOJTHUKOBBIX TpeoOpasoBarenell, rpeOHbIX AMEKTPOBHUTaTeNeil 1 BUHTO-PYIJIEBBIX KOMITIEKCOB.

CALCULATION AND MATHEMATICAL MODELING OF OPERATING MODES
OF INTEGRATED ELECTRICAL POWER SYSTEMS OF VESSELS
WITH ELECTRIC PROPULSION

Vasin I.M.

Federal public budgetary educational institution of higher education «The St. Petersburg state electrical
engineering university «LETI» of V. I. Ulyanov (Lenin)», E-mail: vkv-piter@yandex.ru

One of the perspective directions of development of modern shipbuilding is the creation concept of «full electric ship»
(FES). In turn implementation of this concept is impossible without creation of a modern power kernel of FES — the integrated
electrical power system (IEPS), including electric propulsion systems (EPS). Necessary stages of design and safe operation of
structurally difficult systems of FES-level are system calculations and mathematical modeling on the basis of which results
full-scale design is carried out and skilled and deliverable samples are created. Special requirements are imposed to a choice
and development of management algorithms by rowing electric drives (RED). In particular, the system of automatic control
synchronous RED of ice class vessels must to provide constancy of the frequency rotation modes, constancy of power and
constancy of the electromagnetic moment of synchronous rowing electric motors (REM). The mathematical description
and results of computer modeling of operating modes of the IEPS ship machine and valve complexes consists of the main
generating units, power semiconductor converters, REM and propeller steering complexes are provided in article.

MOJIBECKA PABOYEI'O OPTAHA CHEIT'OYBOPOYHOM MAIIIMHBI.
METOJUKA BbBIBOPA PAIIUOHAJIBHBIX TAPAMETPOB

Baxunos Y.11., Kouresies FO.B., Mousies FO.U., lllankun B.A.

OI'BOY BIIO «Hmxeroponckuii rocynapcTBeHHbIH TexHrueckuii ynusepeureT uM. P.E. Anekceeay, . Hixauit Horopon

PaccmarpuBaroTcest BOIpOCH! ITOBBIIIEHNS (P (EKTHBHOCTH pabOTHI CHEroyO0OpOYHON TEXHUKH, OCHAIEHHOH IITY KHEI-
MU pabOuMMH OpraHamMu. ABTOPaMH MPEUIaraeTcs 1aBaTh SHEPIeTHYECKYIO OLEHKY 3 (GEeKTHBHOCTH pabOThI ILTY)KHOTO pa-
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604ero opraHa CHeroyoOpOYHON MaIMHbI, 000PYIOBAHHOIO MOJBECKOH C Pa3IMYHBIMU KOHCTPYKTUBHBIMH HapaMeTPaMH.
[Nomy4yeHHbIC 3aBUCHMOCTH MEKITY BEINYHHON KojeOaHMs paboduero opraHa W CHIOW TPEHWs, ACHCTBYIOIIEH Ha HIDKHEH
TpaHy OTBaJIa, IO3BOJIIOT OLICHUTH KaK 3aTpaThl Ha IepeMeLeHHe CHera ¢ IOBEPXHOCTH JOPOTH, TaK 1 MAKCUMAJIbHYIO BbI-
COTY OCTABIIIETOCS CHETa WM €ro o0mmii 00b6EM, OCTaBIIMICS He yOpaHHBIM Ha Jjopore. PaccMarpuBaeTcs acTHas 3a1a4a
onpezieneHnst 3QPEKTHBHOCTH — OTHOILICHHUE CHITBI COIPOTHBIICHHUS TIEPEMEIIICHHS OTBaJIa K MAKCHMAIIbHOM BBICOTE CHETa,
OCTaBIIIETOCs Ha TIOBEPXHOCTH IOPOTH MOCIIE MPOXOia CHErOyOOpOTHOM MaIMHbI. BriepBbie mpeicTaBIeHb! pacuéTHBIE 3a-
BHCHMOCTH JIAaHHOTO MapameTpa Ui pa3InyHbIX KOHCTPYKIMIT oABeCcKH pabounx opraHoB. [IpuBenén pacyér, mo pesyib-
TaTaM KOTOPOTO OIIPE/ENICHBI YCIOBHUSI PAIMOHAIBHOTO IPUMEHEHHS TOTO FJIM MHOTO THTIA TIOABECKH pab0vero opraHa.

A SUSPENSION OF SNOWBLOWER WORK TOOL. METHODIC
OF RATIONAL PARAMETERS SELECTION

Vahidov U.S., Koshelev Y.V., Molev Y.I., Shapkin V.A.

Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Nizhny Novgorod

The article considers the questions of efficiency of work of snowplows, equipped with plough work tools. Authors
are encouraged to make energy efficiency assessment of work of plough work tools of the snow-removing machines,
equipped with suspension with different form factors. The dependence between the size of the fluctuations of the work
tool and the friction force acting on the bottom edge of the blade allows estimating the cost of moving the snow from the
road surface and the maximum height of the remaining snow or its’ total amount left on the road. It has been regarded
the subproblem to definite the efficiency - the ratio of the forces of the resistance movement of the blade to the maximum
height of snow left on the surface of the road, after passing the snow-removing machine. It has been shown for the first
time the calculated dependence of this parameter for different designs of work tools suspension. The result of calculation
is given, according to which the conditions of rational use of any type of suspension of the working body are identified.

BJIUSHUE KOHCTPYKTUBHBIX OCOBEHHOCTE KOHYCHOI'O
KJIACCU®UKATOPA HA MITHOBEHHBIE YIUTIOBBIE CKOPOCTH

Baxnuna I'.H.

OI'BOY BIIO «BopoHeskckas rocyaapcTBeHHas JISCOTEXHUYECKas akageMus», I. Boponex, Poccus
(394087, . Boponex, yin. Tumupsizesa, 8), E-mail: prcom@vglta.vrn.ru

B pesynbrare uccnenoBanus (pU3MKO-MEXaHHYECKUX MPOIECCOB KOMITIEKCHOM NPEIIIOCEBHOH 00pabOTKH CEeMSH BbI-
SIBJICHA 3aBUCHMOCTh MIHOBEHHBIX YIVIOBBIX CKOPOCTEil OT KOHCTPYKTHBHO-YCTAHOBOYHBIX MAPAMETPOB KOHYCHOTO KJIac-
cudukaropa, a UMEHHO — OT ILIMPHHBI KapKaca, IMaMeTpa BEPXHEro peleTa, JuaMeTpa CpetHero OONbILIero peliera, pac-
CTOSIHUSI MEXK]Ty PeIIeTaMH, YIUIa HaKJIOHa KopIlyca ¢ perieramu. [1omyd4eHHbIe pacueTHbIE 3HAYCHHS TTO3BOMIIIN BBIICHUTD
MHTEHCHBHOCTH M3MEHEHHsI MTHOBEHHBIX YIJIOBBIX CKOPOCTEH IPH IBHIKSHHUH KOpITyca KapKaca BIEBO M BIpaBo. B coorser-
CTBUHM C TIOCTPOCHHBIMH TpaMKaMi HOJTYYeHbI CICAYIOIIHME PEe3YIIbTaThl: YBEIHYCHHE IMPUHbI KapKaca Kiaccudukaropa
HPHBOJIMT K PE3KOMY BO3pPACTaHHIO MIHOBEHHBIX YIVIOBBIX cKopocTeii B anarasone ot 0,0001 pay/c no 0,3 pan/c; yBennue-
HHE TUaMeTpa CpeJHEro OOJIBIIEro peleTa CHIKaeT MTHOBEHHBIE YITIOBBIE CKOPOCTH B auamnaszone ot 0,34 pax/c no 0,002
pajy/c. BospacraHue yria HaKJIOHa pabOUYero opraHa, MakCUMAJIbHAs BEJIMYMHA KOTOPOTO OIPaHMYECHA CPEIHIM HOIOMKEHH-
€M TOPH30HTAIIBHOTO IEMEHTa KapKaca, OKa3bIBACT IPSIMOE BIIHSHHIE HA MTHOBEHHBIC YITIOBBIE CKOPOCTH.

INFIUENCE OF DESING FEATURES OF THE CONE CLASSIFIER
ON INSTANTANEOUS ANGULAR SPEEDS

Vakhnina G.N.

Voronezh State Academy of Forestry, Voronezh, Russia (394087, Voronezh, st. Timiryazeva, 8)
E-mail: prcom@vglta.vrn.ru

Physical and mechanical processes of complex treatment of seeds are studied. The dependence of the angular velocity of
structurally is settings of the cone classifier, namely the width of the frame, the diameter of the upper sieve, the average diameter
of the larger sieve, the distance between the sieves, angular body with sieves. The calculated values are allowed to find out the
intensity changes the angular velocity of the motion frame body left and right. According with charting the following results : an
increase in the width of the frame classifier leads to a sharp increase in the instantaneous angular velocities in the range of 0,0001
rad/s to 0,3 rad/s, an increase in the average diameter of the larger sieve reduces the instantaneous angular velocities in the range
of 0,34 rad/s to 0,002 rad/s. Increasing the angle of the working body, the maximum value is limited by the average position of
the horizontal frame member has a direct impact on the instantaneous angular velocity.

K PACUHETY PAMBI C PACHIEIIVIEHUEM CEYEHUS B YPOBHE KAPHU3HOI'O Y3JIA

Baxreas P.P., UcaeB A.B., Epumon O.H., 3akupos P.A.

OI'bOY BIIO «Ka3zanckuil rocyiapcTBEHHBII apXUTEKTYPHO-CTPOUTEIbHBIN yHUBepcuTeT», Kazans, Poccust
(420043, Kazanb, yi. 3enénas, 1. 1), e-mail: v_roman@bk.ru

Pamuble KOHCTPYKLMHU MOTYYWIHM IIUPOKOE PACIPOCTPAHEHHE B PA3IMUYHBIX OTPACIISIX IPOMBILIICHHOTO XO3si-
CTBA B CHIIy OTHOCHUTEIBHOH MPOCTOTHI KOHCTPYKTUBHON (hOPMBI, BIUSIONIEH HA CKOPOCTh M3TOTOBIEHHS M MOHTAXa,
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a TaKoKe y100CTBa OpraHU3aluy TEXHOJIOTHYECKHUX MIPOLeccoB. B craThe paccMoTpeHa pama, KOMOMHHPYIOIIAs B J10-
CTOMHCTBA PEIIETYATHIX PaM C MO3UIMH METAINIOEMKOCTH, a TaKKe paM CIUIONIHOTO CEYCHUS C MO3UIUH OBICTPOTHI
M3TOTOBJICHUS M BO3BeJeHUs. Pama B Hanbosee HapsHKEHHOM KapHH3HOM y3Jie MMEeT pacllellIeHHe CeUeHUs], Tpe-
oOpa3yeMoe B MOAKOCHYIO cHCTeMy. braromapst TakoMy peIIeHHIo n3ruOaronuii MOMEHT IpeoOpa3yeTcst B mapy CHII
PacTsDKCHUSA-CYKATHUs], BOCIPUHUMAEMbI OTEIbHBIMU paclIeIICHHBIMU 31eMeTaMu paMmsl. [Ipu 3ToM BeTaeT Bompoc
pacrpeseneHus N3rnOaronMX MOMEHTOB M OCEBBIX CHIJI IO 3JIEMEHTaM PaMBbl, MOCKOIBbKY YKa3aHHOE pacIleIIeHHe
IPUBOAUT K IOBBILICHUIO CTENICHU BHYTPEHHEH CTaTHUECKOIl HeompeienuMocTi. PaccMOTpeH cTaTuuecKuil pacuet
PaMBI METOIOM CHJI C HCTIOJIb30BAHIEM CYTIEPIIEMEHTHOTO MOIX0/a. YCTaHOBICHBI aHATNTHIECKHE 3aBUCUMOCTH BITH-
SIHUSI TEOMETPUYECKUX [TapaMeTPOB Ha paclpee/ICHHE BHYTPCHHUX YCHIIUH B JIEMEHTaX paMbl.

ABOUT DESIGNING OF THE FRAME WITH SPLITTING OF CROSS-SECTION
IN THE EAVES NODE

Vakhtel R.R., Isaev A.V., Efimov O.I., Zakirov R.A.
Kazan State Architectural and Construction University, Kazan, Russia (420043, Kazan, Zelyonaya St., 1),
e-mail: v_roman@bk.ru

Frame structures are commonly used in the different industries of economy, mostly, own to theirs relatively
practical structural shape which also quickens a manufacture and erection speed and provides convenient conditions at
the construction site. The paper describes a new constructive shape of a steel two-pin frame which combines advantages
of a light-weight of the lattice two-pin frames, with advantages of a speed manufacturing of the solid section frames.
This new two-pin frame in the cornice area has a splitted cross section which the brace structure of joint is formed
with. Regarding of this splitting of cross-section flexural stresses are transformed in an axial compressive and tensile
forces which splitted members of cross-section are carrying. Nevertheless, there are some difficulties in defying exact
forces and moment distribution between members of the frame due to increasing of the static indeterminacy of the
system caused by cross-section splitting. Static structural calculations of this frame with using a superelement method
were held. Analytical dependences between geometric parameters and effect of actions in the members of frame were
obtained.

MCCJEJOBAHUE BEPTUKAJBHOM 30HAJIBHOCTHU OCAXKJIEHUSA
HOBETHBIX METAJIJIOB B 30HE ADPAIIMU MACCHUBA

Bamiaes U.H., MuxaiisioB A.I., XaputonoBa M.IO., CBupuzosa M.JL.

OI'BYH UuctutyT Xxumun u xumuueckoit rexuonornu CO PAH (MXXT CO PAH), Kpacnosipck, Poccust
(660036, KpacHosipck, AkaneMropozok, 50, ctp. 24), e-mail: chem@jicct.ru

JlanHas paboTa MOCBAIICHA UCCIIEOBAHUIO IIPOLIECCOB (IIOMIHOIO MaccomepeHoca B MacCuBe opos 1 GopMu-
POBaHUIO B HEM 30H KOHIIEHTPAIMH ITyTeM CO3/1aHus Oapbepa HerapeHus. M3ydeHs! mapaMeTpsl HCHapeHHs OT pa3ind-
HBIX ()aKTOPOB M TMapaMeTpPhbl BEPTHKANBHOM 30HATBHOCTH OCAXJIEHUS IIBETHBIX METAJUIOB B 30HE a3pal[MM MacCHBA.
Jlnst oTHX nened pa3paboTaHa M M3TOTOBJIEHA SKCIIEPUMEHTAIbHAsT YCTAaHOBKA JUISl H3YYeHHs] BEPTHKAIBLHOM 30HaIIb-
HOCTH OCak/I€HUs] BTOPMYHBIX MUHEPAJIOB B IPUIIOBEPXHOCTHOMN 30HE aspanun MaccuBa. [logaep:kanue MoCTOSHHOTO
YPOBHSL PacTBOpa B MacCHUBE OCYLIECTBIIAJIOCH C IOMOILBIO cocyna MapuoTTa, aganTUPOBAaHHOIO K YCIOBUSAM 3KC-
nepuMeHTa. B kadecTBe (iroMIa UCMONB30BaHbl PACTBOPBI pa3iuyHOl KoHIeHTpauuu kobansra (II) azoTHOKHCIOrO
6-Bozroro n Hukens (II) a3oTHOKMCIOrO 6-BOAHOTO. YCTaHOBIICH XapaKTep OCaXKACHHS BOJOPACTBOPHMBIX HUTPATOB
Ni u Co B 3aBHCHMOCTH OT YCIOBUH KaMMJUIIPHOTO MOABEMA PACTBOPA B 30HE a’PallMU MIPU MPOXOKAECHUU HCTIapH-
TenbHOTO Oapbepa. [JMHAMUKH CKOPOCTH MCHAapEHHs NMeeT SKCIIOHEHIINAIBHBIN BA U 3aBUCHT B OCHOBHOM OT BIIaX-
HOCTH OKPY’KaIOIIETO BO3IyXa.

RESEARCH OF VERTICAL ZONALITY OF SEDIMENTATION OF NON-FERROUS
METALS IN THE AERATION ZONE IN MASSIF

Vashlaev L.1I., Mikhailov A.G., Kharitonova M.Y., Sviridova M.L.

Institute of Chemistry and Chemical Technology of SB RAS, Krasnoyarsk, Russia
(660036, Krasnoyarsk, street Akademgorodok, 50), e-mail: chem@icct.ru

This operation is devoted to research of processes of a fluid mass transfer in an array of breeds and to formation
of concentration zones in it by creation of a barrier of evaporation. evaporation parameters from different factors and
parameters of vertical zonality of sedimentation of non-ferrous metals in a zone of aeration of an array are studied. For
these purposes the experimental installation for study of vertical zonality of sedimentation of secondary minerals in a
near-surface zone of aeration of an array is developed and made. Maintenance of constant level of solution in an array
was carried out by means of a tank of Marriott adapted for experimental conditions. As a fluid solutions of different
concentration of cobalt (II) nitrate 6-water and nickel (II) of the nitrate 6-water are used. Nature of sedimentation of
water-soluble Ni and Co nitrates depending on conditions of capillary rise of solution in an aeration zone when passing
a transpiration barrier is set. Speakers of speed of evaporation has an exponential appearance and depends generally
on humidity of air.
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COBPEMEHHBIE BYKCHUPOBOYHbBIE CUCTEMbI
ABUAIIMOHHOI'O KOMIIJIEKCA

Besmkanos A.B.!, JIuxosuxos 1.B.!, Ibsikos JI.E.?

1 ®I'KBOY BIIO «BoeHHBII y4eOHO-HAyqHBII LEHTp BoeHHO-BO3MyIIHBIX CHI « BOGHHO-BO3/MyIIIHAS aKaIeMHS
umenu npodeccopa H.E. XKyxkosckoro n 10.A.T'arapunay, (r. Boponex)», Poccus
(394064, Boponex, yi. Crapsix bonbiieBukos, 54A), e-mail: vaiu@ mil. ru
2 YueOHbI IEHTP MOArOTOBKH MIIAIINX CHeraincToB Boenno-Bo3aymnbix cuit (B/4 20925), Poccus
(308026, benropon, yi. mpocrext Cnassl, 17),
e-mail: snooker646@rambler.ru

[IpoBenen ananmu3 COBpeMEHHON Ha3eMHOM ClIeNMaIbHON aBHAIIMOHHOI TEXHHUKH, BBISIBICHBI €€ OCHOBHEIE HEJI0-
crarky. Omnpe/erneHa 1eib Pa3BUTHS CUCTEMbI CPEJICTB HA3eMHOTO O0CITY)KMBaHHs BO3IYLIHBIX CY/IOB, M UX BIMSHUE
Ha TIOBBINICHNE OOCBOM FOTOBHOCTH aBHAI[MOHHBIX YacTeil. PaccMoTpeHa poitb OyKCHPOBIIUKOB BO3IYIIHBIX CYJOB B
o01eii cucreme MOArOTOBUTENBHBIX CPEICTB aBUAIIMOHHOTO KOMIUIEKCA C Y4eTOM 0COOCHHOCTEH IKCILTyaTalluy a’po-
JPOMHBIX Tsra4eil B pa3iIMYHBIX OTOAHBIX yCIOBHSX. [IpoBeneH aHauu3 pe3ynbTaToB UCCIIEMO0BAHNI OTEUeCTBEHHBIX
1 3apyOCKHBIX YUYCHBIX M COPMYIMPOBAHBI OCHOBHbBIC HAIPABICHUS MOBBILIECHHUS d(P()EKTHBHOCTH HCIIONB30BAHUS
OYKCHPOBILMKOB BO3IYIIHBIX CyH0B. [IpeioxkeHsl KOHCTPYKIIMU adPOAPOMHBIX OyKCHPOBOYHBIX cucteM. OG0CHOBa-
Ha YKOHOMHUYecKas 3(p(HeKTHBHOCTD UCTIONB30BaHMS YCTPOHUCTB. OMHCaHbl METOAWKU OCYIIECTBICHHUS TpoLecca OyK-
CHPOBKH BO3JIyIIHBIX CYJIOB, C HCIOJIb30BAaHUEM OyKCHPOBIIHKOB 000PYHIOBAHHBIX Pa3IMYHBIMU BCIIOMOTATEIILHEIMU
ycrpoiictBamu. Pa3paboTansl METOAMKN OLEHKH 3(P(QEKTUBHOCTH UCIOIL30BAHHUS OyKCHPOBOYHBIX CHCTEM C IIEIIBIO
YITyUIISHUS TSATOBBIX BO3MOXXHOCTEH adpOAPOMHBIX KOJIECHBIX TSTradel.

MODERN TOWING SYSTEMS
OF AVIATION COMPLEX

Velikanov A.V., Lichovidov D.V.!, Dyakov D.E.2

1 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
2 Training center of preparation of junior experts of Military and air forces (m/h 20925), Russia
(308026, Belgorod, Slava Avenue St., 17), e-mail: snooker646@rambler.ru

The analysis of the modern land special aircraft equipment is carried out, its main shortcomings are revealed.
Definite purpose of development of system of means of land service of aircrafts, and their influence on increase
of combat readiness of air units. The role of towers of aircrafts in the general system of preparatory means
of aviation complex taking into account features of operation of airfield tractors in various weather conditions
is considered. The analysis of results of researches of domestic and foreign scientists is carried out and the
main directions of increase of efficiency of use of towers of aircrafts are formulated. Designs of airfield towing
systems are offered. Economic efficiency of use of devices is proved. Techniques of implementation of process
of towage of aircrafts, with use of towers equipped with various auxiliary devices are described. Techniques of
an assessment of efficiency of use of towing systems for the purpose of improvement of traction opportunities of
airfield wheel tractors are developed.

ITPOBJIEMBI SKCIIVIYATAIMU I'PY30IIOABEMHbBIX MEXAHU3MOB
N IIYTHU UX PEIIEHUSA

Beaukanos A.B.!, Kyprauuukos U.B.!, Ipsikos JI.E.

1 ®I'KBOY BIIO «BoenHbII y4eOHO-HAyUHBII IEHTp BoeHHO-BO3MyIIHBIX cHil « BOGHHO-BO3/MyIIIHAS aKaIeMHs
nmenn npodeccopa H.E. XKykosckoro u FO.A.T'arapunay, (r. Boponex)», Poccus
(394064, Boponesx, yi. Crapsix bonbiieBukoB, 54A), e-mail: vaiu@ mil. ru
2 Y4eOHbIif IEHTpP MOATOTOBKHM MITAJIINX CIICIMAINCTOB BoeHHO-Bo3aymiHbIX cui (B/4 20925), Poccus
(308026, benropon, yi. mpocmext Cnassl, 17),
e-mail: snooker646@rambler.ru

[IpoBeneH aHanM3 COBPEMEHHBIX IPY30I0ABEMHBIX MEXaHU3MOB, BBIBICHBI UX OCHOBHBIC HepocTaTku. Ompe-
JIeTIeHBI LIeb PAa3BUTUS IPYy30MOIBEMHBIX MEXaHU3MOB Ul oOecriedeHus AestenbHocTd BBC u ux BnusiHue Ha 1mo-
BEIIIIEHHE OOEBOM TOTOBHOCTH aBHAIMM. PaccMoOTpeHa poib IPy30IOJbEMHBIX MEXaHH3MOB B CHCTEME Ha3eMHOTO
obecrieueHts TOJIETOB BO3IYIIHBIX CynoB IIpoBeaeH aHamu3 pe3ynbTaToB HCCIENOBAHUH OTEUECTBEHHBIX YUEHBIX U
c(OpMyIHpOBaHbI OCHOBHBIE HAIPaBIEHHs MOBBILCHUS 0€30IaCHOCTH M A(P(HEKTUBHOCTH HCIIOIB30BAHHS IPY30-
MOABEMHBIX MEXaHU3MOB TPH BBIMOIHEHUH PA3INYHBIX BUIOB MOTPY30UHO-PA3rPY30UHBIX U PEMOHTHBIX paboT. Pac-
CMOTpEHBI CIIOCOOBI pemIeHus MpoOieM, BO3HUKAIONIMX B IPOLECCE HKCILTyaTallny T'PY30IMOABEMHBIX MEXaHH3MOB.
IIpennoxena KOHCTPYKIUs yCTPOWCTBA, MpeIHA3HAYEHHAS I aBTOMATHU3allMHU MPOIECcCca BHIPABHUBAHUS OMOPHBIX
1aT(hopM TPy30II0JEEMHBIX MEXaHH3MOB C Pa3JIMYHBIM KOHCTPYKTHBHBIM HcToiHeHHeM. OIicaHa METOIHKa OCy-
IIECTBIEHH MPOIiecca BEIPABHUBAHUS OMOPHBIX MIAT(HOPM IPy30NOABEMHBIX MEXaHU3MOB. TeopeTHuecKH ompese-
JIEHO, YTO HCIOJIL30BaHUE I'PY30IOJBbEMHBIX MEXaHH3MOB IO3BOJISET HMOBBICHTH YKOHOMHYECKYIO (()EKTHBHOCTD,
YMEHBIIUTh TPYAOEMKOCTb 1 BpPeMs, 3aTpaunBaeMoe Ha PaboThlI.
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PROBLEMS OF OPERATION OF LOAD-LIFTING MECHANISMS AND THE WAY
OF THEIR DECISION

Velikanov A.V.!, Kurgannikov L.V.!, Dyakov D.E.?

1 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.Gagariny, (Voronezh)”, Russia
(394064, Voronezh, Starykh Bolshevikov St., 54A), e-mail: vaiu@ mil.ru
2 Training center of preparation of junior experts of Military and air forces (m/h 20925), Russia
(308026, Belgorod, Slava Avenue St., 17), e-mail: snooker646@rambler.ru

The analysis of modern load-lifting mechanisms is carried out, their basic lacks are revealed. A definite purpose of
development of load-lifting mechanisms for maintenance of activity of the Air Forces, and their influence on increase
of alertness of aircraft are determined. The role of load-lifting mechanisms in system of land maintenance of flights of
aircrafts is considered; the analysis of results of researches of domestic scientists is carried out and the basic directions
of increase of safety and efficiency of use of load-lifting mechanisms are formulated at performance of various kinds
of cargo handling and repair work. Ways of the decision of problems of load-lifting mechanisms arising while in
service are considered. The design of the device intended for automation of process of alignment of basic platforms of
load-lifting mechanisms with a various design is offered. The technique of realization of process of alignment of basic
platforms of load-lifting mechanisms is described. It is theoretically defined that use of load-lifting mechanisms allows
raising economic efficiency, as well as reducing labour input and time spent for works.

BJIMAHUE HEPABHOMEPHOCTHU CKOPOCTHU PE3AHUSA MEP3JIOTO TPYHTA
MNOAKOITIOYHOU MAIIINMHBI HA SHEPTOEMKOCTD EI'O PA3PYIIIEHUS

Bepmnnun A.B., Epacos U.A., JleBurynoB JI.C., SInkoBu4 A.B.

OI'bOVY BIIO «Hukeroponckuii rocyaapcTBeHHbIH TexHUYecKui yHuBepceuteT uM. P.E. Anexceesay,
r. Hiokamii Hosropopa, Poccust (603950, I'CII-41, H.HoBropon, yn. MununHa, 1.24), e-mail: vav-shurik@mail.ru

B crarbe maercs sHepreTuyeckas oueHka d(pQEeKTHBHOCTH paboThl pabouero opraHa MoAKOIMOYHON MAIIUHBI IS
pEeMOHTa U CofepXKaHus TPYOOIPOBOJOB B 3aBHCHMOCTH OT U3MEHEHMs CKOPOCTHU €ro BpalleHus. Briepsble mpencras-
JICHBI pacYETHBIC 3aBUCMOCTH JaHHOTO MapaMeTpa Ul pa3IMYHbIX KOHCTPYKIUH pabounx opraHos. [IpuBenén pacuér,
T10 Pe3yJIbTaTaM KOTOPOTO OIPEISIICHBI YCIOBHS PAIJMOHAIBHOTO IPHMEHEHHS TOTO MIJIM HMHOTO THIIA YCTAaHOBKHU ()pe3bl B
3a60e. [lomydeHHbIE pe3ynbTaThl CBUAETENLCTBYIOT O TOM, YTO BHOBB IIPEUIOKEHHAS 3aBUCHMOCTD MO3BOJISIET yTOUHUTH
MTHOBEHHYIO 3aTpayMBacMyl0 MOIIHOCTB IpH (pe3epoBaHuH MEp3aoro rpyHra Ha 40 %, a cpenHio 3GQeKTuBHYI0
MOLIHOCTB (pe3epoBanus Ha 5 %. Kpome Toro, aHHas 3aBUCHMOCTB [03BOJISET PALMOHAIBHO PACHOJIOKHUTh (pesy
OTHOCHTEIIBHO 320051 U1sl o0ecIieue s MEHBIINX 3aTpar Ha ()pe3epoBaHye, KOTOPBIE MOTYT OBbITh CHIDKEHBI Ha 5—10 %.

THE INFLUENCE OF THE UNEVEN SPEEDS OF FROZEN GROUND BY MEANS
EARTH-MOVING MACHINE, ON THE ENERGY INTENSITY OF ITS DESTRUCTION

Vershinin A.V., Erasov I.A, Levshunov L.S., Yankovich A.V.

Nizhny Novgorod State Technical University n.a. R.E.Alekseyev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, street Minina, 24),
e-mail: vav-shurik@mail.ru, mon-gosha@rambler.ru, wlev.lev@yandex.ru, ngtu-cdm@mail.ru

The article gives the energy estimation of the efficiency of work of the main movers of the machines for repair
and maintenance of pipelines — wheeled and walking. Discusses a private task of definition of efficiency — efficiency
mover, which is the ratio between the thrust and power of resistance movement. For the first time shows the calculated
dependence of this parameter for. The results obtained indicate that the newly proposed dependence allows to specify
the instantaneous power to be used when milling the frozen ground at 40%, and the average effective capacity of
milling by 5%. In addition, this dependence allows us to rationally arrange the cutter relative to slaughter to ensure
lower costs of milling, which can be reduced by 5-10 %.

3KCHEPUMEHTAJIBHOE UCCJEJTOBAHMUE IPOIECCA JIEKTPO3PO3MOHHOM
OBPABOTKH BBICOKOITOPUCTBIX AYEUCTBIX MATEPHUAJIOB

Bepmmmnuna T.A., XanoB A.M., Adas3 T.P., lavikos E.C., BacuibeBa A.A.
TepMckuii HAIMOHAIBHBIN HCCIIEI0BATEIbCKUN TTOMUTEXHNUeCKH yHuBepeuTeT, [lepmsb, lowrider]11-13-11@mail.ru

Ha ceropnsmHumil 1eHb B MONHON Mepe He N3y4eHbl HaydHbIe OCHOBEI ITPOLECcca IEKTPOIPO3HOHHOI 00paboT-
KU BBICOKOTIOPHCTBIX SMEUCTBIX MAaTE€PUAIOB, BOMPOCHI MOBBIIIEHHS MPOU3BOJUTEIBHOCTH H TOYHOCTH MOIYyYaeMbIX
pa3MepoB 0OpabaTbIBaeMBIX JeTaneid. B pabore mpoBeeHO KCHEpHMEHTAIbHOE HCCIeJOBaHUE TIpoIiecca IEKTPo-
9PO3UOHHOM 00pabOTKH BEICOKOMIOPUCTOTO SYEHCTOr0 MaTepuana. Llenapio paboTsl SBISETCS IKCIIEPUMEHTATBHOE HC-
CJICJOBaHUE BIIMSHUS PEXHUMOB IEKTPOIPO3HOHHOIN 00pabOTKM M BU/Ia BBICOKOIIOPHCTOTO STIEHUCTOr0 MaTrepraia Ha
TOYHOCTB MOTyYaeMbIX pa3MepoB. MccienoBanys MPOBOAUINCH HA IPOBOIOYHO-BBIPE3HOM NIEKTPO3PO3NOHHOM CTaH-
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ke EcoCut o METOAUKE KIIaCCUYCCKOI'0 SKCIICPUMCHTA. HJ'ISI TMPOBEACHUSA DKCIIEPUMEHTOB HMCIOJIB3YOTCA ECTH 00-
Pa3noB BBICOKOIIOPUCTOTO AYCHUCTOIO MaT€praia Ha OCHOBC PA3JIMYHBIX METAJIJIOB, TAKUX KAK MCEIb, HUKCJIb, HUXPOM,
Xpomaib. HOCTpOGH rpad)mc 3aBUCUMOCTU BCJIMYMHBI MEXKIJICKTPOAHOIO 3a30pa U PEKHUMOB pE3aHUs. JIJ'IH JAEMOH-
CTpallii TEXHOJOTMYCCKOro NPpUMCEHCHNS NPOBEICHHBIX HCCIeIOBaHUN MPOBEACHA DJICKTPOIPO3NOHHAL 06pa60TKa
3aroTOBKH M3 BBICOKOIIOPHUCTOI'O AYEUCTOI0 Marepuaia ¢ y4€TOM JaHHBIX O BEJIMYUHE MEKIJICKTPOIHOI'O 3330]33.1_[0-
JIYYC€HHBIC pa3sMEphbl A€TAaIN COOTBETCTBYIOT Tpe6y€MI>IM.

EXPERIMENTAL STUDY OF ELECTRICAL DISCHARGE MACHINING
OF HIGHLY POROUS CELLULAR MATERIALS

Vershinina T.A., Khanov A.M., Ablyaz T.R., Shykov E.S., Vasilyeva A.A.
Perm national research polytechnic university, Perm, , lowrider11-13-11@mail.ru

To date, not fully explored the scientific basis of the process of electrical discharge machining of highly cellular
materials, the enhanced performance and accuracy of the size of the workpiece. In this paper, an experimental study of
the process of electrical discharge machining of highly porous cellular material. The aim of the work is an experimental
study on the effect of electrical discharge machining process and the type of highly porous cellular material on the
accuracy of the size of the study conducted on Wire cut EDM machine EcoCut by the method of the classic experiment.
For experiments using six samples of highly porous cellular material based on various metals such as copper, nickel,
nichrome, hromal. Plotted the interelectrode gap and cutting conditions. To demonstrate the technological applications
of the research carried out electro-discharge machining of the workpiece highly porous cellular material, taking into
account data on the value of the interelectrode gap. The resulting detail sizes as desired.

MOJEJUPOBAHUE ABTOMATUYECKOW CUCTEMBI PET YJIMPOBAHU A
C FUZZY-PEI'YJIATOPOM

Buabaanos P.I'.,, Bukmero A.I., Camomkun A.H.

Ouman GI'BOY BIIO «Y dumcknii rocyrapcTBeHHBINH HEQTIHOM TexHIYeckuil ynuBepcureT», Canasar, Poccus
(453250, Canagar, yn. ['yOkuna, 220), e-mail:vildanov.rauf@yandex.ru

Hccnenopana pabota peryinstopa Ha 6ase HedeTkoi ioruku. [IpousBeieH cpaBHUTENbHbIN aHaIN3 paboThl aHAIOTOBOIO
u fuzzy-perynsropos. Fcrnons30BaHie IPOrpaMMHOTO METO/ia TOCTPOCHHUSE 0a3bl 3HAHHH HEYETKOTO KOHTPOJLIEPA TTO3BOJIMIIO
HOJTYYHTh KaueCTBEHHBII NEPEXO/IHbIN IPOLIece U yKe CyliecTByolei cuctemsl. Ornicana nporeaypa 00padoTKH BXOITHOM
(4€TKOi1) HH(POPMALIIY B HEIETKOM PETYIATOPE H AJITOPUTM ITPOrpaMMBbI (POPMHUPOBAHKS IO IMEIOIIIMCS 3HAYCHHSIM MATPHUIIBI
0a3bI 3HaHUH TSl HEUETKOTO peryisTopa. [IpeacTaBieHo IMHrBUCTHYECKOE OMTMCAHNE BHIXOHOTO 3HAUCHNSI M ()OPMUPOBAHHE
TIPABIJI, HCTIONB3YEMBIX JUIs IOCTPOCHHS TIEPEXOIHOr0 npotiecca fuzzy-perysastopom. B paboTe mpoieMOHCTPUPOBaHa BO3-
MOKHOCTh aBTOMAaTH3MPOBAHHOIO TIOCTPOSHHS 0a3bl 3HAHUI ISl HEYETKOTO JIOTHYECKOrO KOHTPOJLIEpA. YCTaHOBIEHO, YTO
BBIXOJ 00BEKTA YIIPABJICHUSI CHCTEMBI C HEUETKIM PETYIIATOPOM UMEET MEHBIIIee TIepeperyanpoBanue, oomee 3 GeKTrBeH 1o
OBICTPOJECHCTBHIO 1 IPAKTHYECKU HE UMEET KOeOaHMIH, 10 CPABHEHHIO C KIIACCHUYECKHM PETyIISTOPOM.

MODELLINGOFAUTOMATICCONTROLSYSTEM WITH FUZZY-CONTROLLER
Vildanov R.G., Bikmetov A.G., Samoshkin A.I.

Branch of Ufa State Petroleum Technological University, Salavat, Russia (22b, Gubkina St., Salavat, 453250),
e-mail: vildanov.rauf@yandex.ru

Operation of the controller was analyzed on basis of fuzzy logic. A comparison of the operation of analogous and
fuzzy-controllers was carried out. Use of the software-based method of knowledge acquisition of the fuzzy controller
allowed us to obtain a high-qualitative transient process for the already existing system. The procedure of input
(accurate) information processing in the fuzzy controller and the algorithm of the formation program in accordance
with available matrix values of knowledge base for the fuzzy controller are described. A linguistic description of the
output value and rule formation, used to form a transient process by the fuzzy-controller, are provided. In this paper the
possibility of automatic knowledge acquisition demonstrate. It was established that the output of the object controlled
by a system with the fuzzy controller has less corrections in regulations, more effective in operating speed, and almost
has no vibration compared to a classical controller.

TPEXMEPHASA BPAY3EPHAS BU3YAJIU3ALIUA MOJIEKYJI
C IOMOIBIO TEXHOJIOI'MU WEBGL

Buabpanos A.H., lllageesa E.II.

OT'BOY BIIO «bammkupckuii rocyaapcTBeHHbIN yHUBepeuTeT», Hedrexamekuit punmman, r. Hedrekamck,
e-mail: alvild@mail.ru

Pazpaboran AJAX-3arpy34nk 1711 OTOOpaKeHHS TPEXMEPHBIX MOZIETCH MOJEKYIT pa3IYHbIX XUMIYECKHIX BELIECTB B Opa-
y3epe ¢ ToMonTsro Hoelmer TexHomoray WebGL. [prnoxenye 6eper mHbOpMarmro 13 roToBbIxX (aiiios porpamms! Tinker
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C PacCIIMPEHUEM XYZ, B KOTOPBIX XPAHATCS JAHHBIE O TPEXMEPHBIX KOOPIMHATAX aTOMOB U O CBA3SX MEK/Y HUMH, U CTPOUT I10
HHM TPEXMEPHYIO MOZIEITb Morekylibl Ha WebGL. Pa3paboTaHHbI alroprT™ JEeMOHCTPUPYETCsT Ha MOJIEKYJIaxX 3TaHoMa, OeH3071a,
TPOTIaHa, M T.1I., U YHUBEPCAJICH JUTst BeeX (haitiioB ¢ pacimpenueM Xyz. s ooneryenus pabotsl ¢ WebGL ncnons3yercst 6nomm-
oreka Three.js. TIprBeneHbI OCHOBHBIE MOMEHTBI Pa3BEPTHIBAHKS MPIIIOKeHNsT. OCOOCHHOCTHIO Pa3pabOTaHHOTO TPHIIOMKEHHS
(xax 1 WebGL-puinokeHnit BooOI1Ie) SBISETCS BOSMOKHOCTh MPOCMOTpa TOTOBBIX MOJIEIICH HETTOCPECTBEHHO B Opay3epe, 0e3
YCTaHOBKH JIOTOHUTEIIBHOTO POrPAMMHOTO O0ECIIeeHusI. Pe3yssTarbl paboThl MOKHO HCTIONB30BATh, HAPUMED, TS JEMOH-
CTpALIMH CTPOSHUSI OT/IENIBHBIX MOJIEKYJI Ha YPOKaX XUMHUH, U JUTs1 TIOCTPOSHHS Webgl-NpriioKeHHil.

THREE-DIMENSIONAL BROWSER VISUALIZATION OF MOLECULES BY MEANS
OF THE WEBGL TECHNOLOGY

Vildanov A.N., Shafeeva E.P.

Neftekamsk branch of Bashkir State University, Neftekamsk, Republic of Bashkortostan, Russia,
e-mail: alvild@mail.ru

The AJAX loader was developed to display three-dimensional models of various chemical molecules in a browser
by means of the latest WebGL technology. The application works with the programme Tinker, takes the information
from its files with the extension .xyz, in which three-dimensional atomic coordinates’ data is stored, and by means of
them constructs a three-dimensional model of a molecule with WebGL. The developed algorithm is demonstrated on
molecules of ethanol, benzene, propane etc., it is universal for all kinds of files in this format. Using the library Three.
js makes the work with Three.js easier. One of the WebGL-applications’ features is the possibility of viewing ready
models directly in a browser without installation of any additional software. The results of the work one can use, for
example, to demonstrate a structure of molecules during chemistry lessons, and to create WebGL-applications.

PABPABOTKA ABTOMATHUYECKOM CUCTEMBbI OITPEAEJIEHUS ITAPAMETPOB
JUATHOCTHYECKOU NTH®OPMAIIUN

Buasbpanos P.I., CagbikoB P.P., Ctenanos E.A., JlykbsinueB M.A.

Oummnan GPI'BOY BIIO «Y gumckuii rocynapcTBeHHbIN HEPTAHON TeXHUUECKUI yHUBepcuTeT», Canasat, Poccust
(453250, r. Canagar, yi. ['yokuna, 226), e-mail: vildanov.rauf@yandex.ru

Pazpaborana aBTOMaTHYeCKasi CHCTEMa OIPEICICHUs M 00pabOTKU MapaMeTpOB TUArHOCTHYECKOW HH(OPMAIIHH.
CrnpoekTHpoBaH U pa3paboTaH anmapaTHBI KOMIUIEKC ULl TTOJyYeHMs AUarHOCTUIeCKOH HH(OPMaIUK METOJIOM H3-
MEpEHHS TTOTEePh SHEPIUH MPH MIEPUOANYESCKOM TepeMarHiuMBaHiN (peppUMarHuTHOTO Marepuaina. PaspaboTaH mpo-
rpaMMHBIN KomIuieke «MagScanner 1.0», Mo3BOJISIFOIINIL TPOBOANTH ANATHOCTUKY, 00pabaThIBaTh M BU3yaIH3UPOBATh
TIOJIYYEHHYIO IMarHOCTHYECKYI0 HH(POPMAIIMIO C alnapaTHOTo KOMIUIekca. B paboTe onucaH MpUHIMI paboThI arma-
paTHOTO KOMILJIEKCA, OCHOBAHHBII Ha M3MEpPEHUM MOTEph Ha NepeMarHuunBaHue. [IpencraBieHo omucaHue OJIOKOB
armapaTHOro KOMIUIEKCa C MPUBE/ICHHEM OCHOBHBIX XapaKTEPUCTUK M MPUHIMIHAIBHBIX cXeM. OIHCaHbl OCHOBHBIC
QITOPUTMBI pabOTHI pOrpaMMHOTro Komruiekca «MagScanner 1.0» ¢ npuBeaeHHEM anropuTMa MOMCKa MaJeHUs aM-
IUIUTYABl U anroputMma I'paxema. ITpousBeneHo MpoOHOE CKaHUPOBaHHME ¢ OOHApY)KeHHEM Jedekra B Marepuaie, B
pe3yIbTaTe Yero IojlyyeHa KapTuHa, 0ToOpaxaromas KOHTyp aedekra.

DEVELOPMENT OF AUTOMATIC SYSTEM FOR DETERMINING PARAMETERS
DIAGNOSTIC INFORMATION

Vildanov R.G., Sadykov R. R., Stepanov E.A., Lukyancev ML.A.

Branch of Ufa State Petroleum Technological University, Salavat, Russia (22b, Gubkina St., Salavat, 453250),
e-mail: vildanov.rauf@yandex.ru

Developed an automatic system for determining the processing parameters and diagnostic information. Designed and
developed hardware system for obtaining diagnostic information by measuring the energy loss during periodic magnetization
reversal ferrimagnetic material. Program complex «MagScanner 1.0», allowing to diagnose, manage and visualize the resulting
diagnostic information appliance. The paper describes the principle of hardware system based on measurement of loss reversal.
The description of the hardware system units with presentation of the main features and concepts. The basic algorithms of the
software system «MagScanner 1.0» to bringing the search algorithm fall amplitude and Graham algorithm . Make a test scan
with the discovery of a defect in the material, resulting in a picture showing the contour of the defect.

HNCCIEJOBAHUE JATYUKOB ITIOTEPH HA MIEPEMATHUYNBAHUE
Buasaanos P.I'., laBbinoB A.C., XycHytaunosa W.I.

Oumman GI'BOY BIIO «VY ¢puMckuii rocyaapcTBEeHHBIH HEPTIHON TEXHUUYECKUIT YHUBEPCUTETY,
Canasart, Poccust (453250, yn. I'yOkuna, 226), e-mail: vildanov.rauf@yandex.ru

B nanHoii paboTe NpUBOIUTCS UCCIEIOBaHIE JaTYMKOB MOTEPh Ha MepeMarHMYMBaHUe U OLIEHKH YPOBHS Ha-
KOIUICHHBIX YCTAJIOCTHBIX MTOBPEKICHHUIA MPH MUKIMYCCKUX Ae()OopMausX 1 BhISIBICHNUS Ae(ekToB crutomHocTH. [Tpu-
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BEJIEHBI PE3YJIBTAThl UCCIIEIOBAHMUS JaTYMKOB MOTEPh Ha IepeMarHnuuBanue. [lomydeHo BeipaxkeHue (pazoBOH 4uyB-
CTBUTEILHOCTH JIATYHKA [TOTEPh Ha epeMarHninBanie. B pabore BbIsIBIEHA 3aBHCUMOCTD (pa3bl CHTHAIA JATYHKA OT
HPHPAICHHST MACChl METaIa, OOYCIOBICHHOEC HalHuKeM Je(eKTa, MPUBEACHA KpUBasi 3aBUCUMOCTH (ha3bl CHIHAIA
JaT4iKa OT MarHUTHOTO COMPOTHBICHHS u3Aenus mpu (GazoBoM crocobe 0OpabOTKH HAIPSUKEHHs, MPEeICTaBICHA
3aBUCUMOCTb aMILTUTY/IbI BBIXOJHOTO CHI'HAJIA OT BEJIMYMHBI BO3AYIIHOTO 3a30pa Ha yactore 25 ['u. [TokaszaHo, 4to B
JATYUKaX MOTeph Ha epeMarHMIUBaHNE TIPUCYTCTBYET MELIAIOIIHIA (DAKTOP B BU/IE BO3MAYIIHOTO 3a30pa MEK/TY TTOJIO-
caMu JaTYMKa U UccieyeMbiM MeTaiioM. Ma3oBasi 4yBCTBUTEIBHOCTD JATYHKA KMEET BLICOKUE 3HAYCHUS TIPH MaJIbIX
3HAYEHHUSIX MATHUTHOTO COTIPOTUBIICHHUS BO3AYIIHOTO 3a30pa.

STATISTICAL METHODS OF CONTROL IN INDUSTRY

Vil’danov R.G., Davydov A.S., Khusnutdinova I.G.

Ufa State Oil Technical University branch in Salavat, Russia (453250, Salavat, street Gubkina, 22b),
e-mail: vildanov.rauf@yandex.ru

In this paper presented a study of the remagnetization loss sensors to assess the level of fatigue damage
accumulation under cyclic deformation and defect detection of continuity. In this paper presented the research results
of the remagnetization loss sensors. In this paper obtained an expression of the phase sensitivity of the remagnetization
loss sensors. In the work is revealed the dependence of the sensor signal phase from the weight gain of the metal due to
the presence of the defect, the curve of the phase dependence from the magnetic resistance of the material during the
handling of the phase voltage is represented, the dependence of the amplitude of the output signal from the air gap at a
frequency of 25 Hz is represented. It has been shown that interfering factor is present in the form of an air gap between
the poles of the sensor and the investigated metal in remagnetization loss sensors. The phase sensitivity of the sensor
has a high value for small values of the magnetic resistance of the air gap.

CTATUCTHYECKUE METO/bI YITPABJIEHUSA B ITPOU3BO/ICTBE
Buasaanos P.I., Kanyctun I.B., Kprouko E.1O.

Ouman GI'BOY BIIO «VY dpuMmcknii rocyrapcTBeHHBINH HeQTIHOM TexHUYecKuil yHuBepcureT», Canasar, Poccus
(453250, Canagar, yi. ['y0kuna, 220), e-mail: vildanov.rauf@yandex.ru

B pabote paccMOTpeHO IPUMEHEHNE CTaTHCTHYECKUX KOHTPOJIbHBIX KapT B CHCTEME YTPABJIEHHs IPOU3BOJICTBOM
MIOJIMATHIICHA TIPY HU3KOM JABIEHHN W ATHJICHA, YTO BJICUET CHIDKCHHUE MPOIEHTa HEKaueCTBEHHOTO COCTABIISIOIIETO
B TIOJIy4€HHOM NPOAyKTe. B paboTe BBIMONHEH aHAIN3 KauecTBa MO JHSM, C IOMOIIbIO KOTOPOTO OMPEEININ MaCCUB
ONITHMAJIBHBIX MapaMeTPOB, IPH KOTOPBIX BBIXOJ NMPOAYKTa OBLT JIyUYIINM IO KaueCTBY B OTOOPAHHOM IPOMEXKYTKE
BpeMeHH. B paboTe ObUIH MOCTPOEHBI KOHTPOJIbHBIE X-R KapThl, MO3BOJISIONINE ONPEEIUTh IPAHULIbI YIPABICHUS
TEKYLIEro COCTOSHUSA IIPOoLiecca. YCTAHOBIEHA B3aUMOCBA3b MEKY TEKYILIUMH TEXHOIOTMYECKUMU IIapaMeTpaMHu IIpo-
1iecca Moy4eHHs MONUATHIIEHA U TapaMeTpaMH OTKIOHEHHH MO JTHSAM BBIXO/1a TOTy4Ye€HHON MPOIYKIUH (OTKIOHEHHUSIX
OT HOPMBI). MI3ydeHa NpHOPUTETHOCTD PETyINpPOBAHHSI.

STATISTICAL METHODS OF CONTROL IN INDUSTRY
Vildanov R.G., Kapustin G.V., Kryuchko E.Y.

Ufa State Oil Technical University branch in Salavat, Russia (453250, Salavat, street Gubkina, 22b),
e-mail: vildanov.rauf@yandex.ru

The article considers the use of statistical controls cards in the control system polyethylene production at low
pressure and ethylene, which results in the percentage of low-quality constituent in the resulting product. In this
paper we analysed daily quality by means of that we determined an array of optimal parameters which give a product
yield was of the best quality in certain time period. There are also X-R control charts plotted that help to determine
control boundaries of the dispatch state. Correlation between current process parameters of polyethylene producing
and parameters of deviations on the days of yield of obtained products was established (irregularities). The priority of
regulation was studied.

MOJEJIMPOBAHHUE PA3PYHIEHUS YACTULl TEOMATEPHUAJIOB
B HEHTPOBEKHBIX MEJIBHUITIAX

Bunokypos B.P.

UI'IC CO PAH nmenu H.B. Yepckoro, Peciiyonuka Caxa (SIkytust) r. SIkyTck, npocrekt Jlennna 43,
e-mail: vaviro@mail.ru

HccnenoBanus TaHHOM pabOThI OTHOCSTCS K POLIECCaM W3MEIBYSHHS MHHEPalIbHOTO ChIpbs. 1o addekTrBHO-
CTHU pa3pyIICHHUS U 10 BO3MOXKHOCTH PACKPBITHS MOJIE3HBIX KOMIOHEHTOB, HanbOonee 3 GeKTUBHBIM SBISETCS, pa3py-
IICHHE TIOPOJT yAapHBIM Bo3zeiicTBueM. Henocrarounast 3 ekTHBHOCTD pabOoTHI CYLIECTBYIOLINX YAAPHBIX YCTAaHOBOK
3aKJTI0YAETCs B TOM, YTO B HHUX 3aJI0)KEH MEXAaHH3M OHO- U IBYXaKTHOTO TMHAMHYIECKOTO BO3/ACHCTBHS Ha pa3pyIae-
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MbIE€ KYCKU ITOPOBI. l_[pI/I MOICINPOBAHUU ITPOLECCOB MOCICAOBATEIIbHOIO pa3pylICHNs KyCKOBBIX r€OMarcpurajioB B
na60paT0pH0171 HeHTpO6C)KH017[ CTyHeH‘IaTOfI MENBHUIIE MTOCIIEIOBATCILHOI0O MHOTOAKTHOTO JHHAMHYECKOTO BO3JICH-
CTBHU NOJIY4YE€HA YTOYHCHHAsA (bopMyna pacyeTa CKOPOCTU CTOJIKHOBEHHS paspylIacMbIX 4aCTUILl C IIPOTUBOIIOJIO0KHO
BpallaromuMHuCs pa60‘{I/IMI/I OpraHamu. HpaKTI/I‘IGCKaSI 3HAYUMOCTD PE3YJILTATOB COCTOUT B BO3MOKHOCTHU BBIYTHUCIICHUS
CKOpOCTeﬁ JABMIKCHUS paspylIac€MbIX 4aCTUIL B pa6oqeﬁ KaMepe CTyl'IeH'-{aTOﬁ MCJIBHHUIIBI TP Pa3HbIX MHapaMeTpax
pa60‘II/IX OpraHoB, 4YTO Ba>KHO IJIsd pa3pa60TKH MCTOIUKU, TIO3BOJISIONICH ONpEACIATh pallMOHAJIIbHBIC TapaMETPhI EH-
TpOGe)KHBIX MEJIBHUL] MHOTOKPATHOT'O YIapHOI'o HeﬁCTBHH.

MODELLING OF PARTICLE DESTRUCTION GEOMATERIALS CENTRIFUGAL MILLS

Vinokurov V.R.

Laboratory Enrichment IGDS SB RAS behalf N.V. Cherskogo, The Republic of Sakha (Yakutia),
Yakutsk Lenin Avenue 43, E-mail: vaviro@mail.ru

Studies of this work relate to processes of grinding minerals. By the efficiency of destruction and possible disclosing
useful components, is most effective, the destruction of rock impact. Lack of efficiency of the existing drum kits is
that they are based on one- and two-act mechanism of dynamic effects on breakable pieces of rock. When modeling
processes consistent failure of geomaterials lump in the laboratory centrifugal mill speed serial mnogoaktnogo dynamic
effects sharpen the formula for calculating the speed of collision of particles with destructible counter-rotating working
bodies. The practical significance of the results is the ability to calculate speeds degradable particles in the chamber of
the mill speed for different parameters of working bodies, which is important for the development of methodology to
determine the rational parameters of centrifugal mills multiple percussion.

AHAJIN3 MPOEKTHOM ABAPUM C BJAOKUPOBKOM OTAEJBbHOM TBC PEAKTOPA
HA BBICTPBIX HEUTPOHAX C HATPUEBBIM TEIIVIOHOCHUTEJIEM

Baacuues I'.H.

Huxeropoackuii ['ocynapcrBennsiii Texunueckuit Yuusepcurer uM.P.E.Anexkceesa, Huxxnuit Hosropon,
e-mail: vlas@mts-nn.ru

BeInonHeH aHanu3 MPOCKTHOW aBapuu C OJNOKUPOBKOM MPOXOMHOTO CEUCHHsS OTIEILHOW TEIUIOBBIICISIONICH
cOOpKH OBICTPOTO peaKTopa ¢ HaTPUEBBIM TemIoHOcuTeaeM. [lomydens! BpeMeHa miaBiaeHus: 000JI0YKU U TOITUBHOTO
CepJICYHUKA TB3J1a C YYCTOM BBIAPUBAHUS HATPHSI, IIEPEMEIICHHS PACIIABICHHON 000JI0UKH, 3aTBEPIICBAHUS €€ MaTe-
puaina Ha Oosiee XOJIOAHBIX y4acTKaxX TBAJIa U MOBTOPHOTO IJIABICHUS 00pa3yromuxcs TBEpAbIX KOpok. [lomyuenst Bpe-
MeHa TUIaBJICHNsI CTCHOK 4exyioB TBC B 3aBHCHMOCTH OT pa3iIM4HbIX apaMeTpoB. [lomyueHa nryOrHa IpOILTaBICHUs
KOHCTPYKLMH IO/l aKTUBHOM 30HOM TETIOBBIAEIAIONIEH MacCOM U3 paciiaBa TOIUIMBA C OCTATOYHBIM YPOBHEM TEILIO-
BBIJCIICHUSI [IPU Pa3HOM TeruiooTaadye K okpyxatommM TBC. AHanu3 nmokasai, 4To NPOEKTHBIM Npeaes Mpu JaHHON
aBapu BhInonHseTcs. CpabaTeiBaHHE aBAPUIHON 3aIIUTHI 10 CUTHATY CHCTEMbI KOHTPOJISI TePMETHYHOCTH 000JI04eK
TBYJIOB OFPaHUYUT aBapuIo npezenamu oxHoi aBapuiiHoit TBC — npoeKTHBIM MPEaesioM MTOBPEXKICHUS TBIJIOB.

ANALYSIS OF THE DESIGN-BASIS ACCIDENT WITH BLOCKAGE OF LIQUID
METAL FAST REACTOR INDIVIDUAL FUEL ASSEMBLY

Vlasichev G.N.
Nizhny Novgorod State Technical University im.R.E.Alekseeva, Nizhny Novgorod, e-mail: vlas@mts-nn.ru

Analysis of the design-basis accident with blockage of Liquid Metal Fast Reactor individual assembly is executed.
The melting times of pin cladding and fuel are received in view of evaporation of sodium, molten cladding relocation,
freezing of its material on more cold pin sites and repeat frozen crust melting. The melting times of the wrapper tubes
are received depending on various parameters. The depth of melting front for structures under the core of fuel melt heat-
generating mass with a residual heat generation level is received for different factors of heat transfer to adjacent Fas.
Analysis showed that design limit under this accident is executed. The emergency protection actuation by fuel failure
detection system signal will limited the accident within one damaged FA — by design pins failure limit.

YHPABJIEHUE CBETO®OPHBIM OFBEKTOM
B YCJIIOBUSIX HACBIINEHHOTI'O IBUKEHUSA

Baacos A.A., OpJsioB H.A., Ilepexycuxuna U.A.

OI'bOY BIIO «llen3eHckuii rocy1apcTBEHHbIH YHUBEPCUTET apXUTEKTYPhI U CTPOUTENBCTBA»
(440028, r. Ilensa, yn. ['epmana TutoBa, 28), e-mail:obd@pguas.ru

Crarbst NOCBsIIIIeHa pa3padoTKe METOIHKH YIIPaBICHHUs CBETOPOPHBIM 0OBEKTOM B YCIIOBHSIX HACBIIIIEHHOTO JBrKeHusL. [Iper-
JIOKEHO HICTIONE30BAHNE YIPABICHHUS C IIPOrHO3UPYIOMIEH MOZIENIBIO TIPHMEHUTENBHO K 3aj1ade yIpaBieHus CBETO(QOPHBIM 00bEK-
ToMm. [IprBeneHa (hopMyITHpPOBKa 3871841 ONTHMHU3ALINH JUTHTEIBHOCTH (ha3 PeryJIMpOBaHKsL, TIPEyCMAaTPUBAOLIAs MIHUMHU3ALIAIO
3a/ICPXKKI aBTOMOOFUIEH TIPH OTpaHUYCHISX Ha JUTHHY Odepesici Ha TOIXOoIax K peryampyeMoMy repekpectky. OneHka dddek-
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THBHOCTH TIPSVIOKESHHOTO YIPABICHHS TPOBOIMIACH TIPH TIOMOIIM MUKPOCKOITMYECKOH MMHUTALIMOHHOI MOJIENN PEryJIUpyeMOoro
niepecedenyst B iporpamve SUMO. VipasiieHue mporeccoM MOIETUPOBaHKsT U paboToi BUPTYAIBHOTO JOPOYKHOTO KOHTPOILIEpa
TPOM3BOMIIIOCH MPOTPAMMOIA HAITMCAHHOW HA SI3bIKS TpOrpaMMHUpoBanyst Python, st B3aMMOIEHCTBIS ¢ TIPOrPaMMOil MOZICITBEO
ucross3oBancst Monyis TraCl. B uccnenoBanny B kadecTBe 0a30BOr0 METOMA MCTIONB30BAIACh TPAIMIMOHHAS METOMIHKA pacieTa
JUTUTEITBHOCTH LIMKJIA PETrYIMPOBAHHSL. Pe3ysIsTaTsl MOIEIMpPOBAHHS OKA3aTH HPSHUMYILIECTBO MPEIIOKESHHOTO METO/IA.

TRAFFIC LIGHT CONTROL IN THE CONDITIONS OF THE SATURATED MOVEMENT

Vlasov A.A., Orlov N.A., Perekusikhina L.A.

Penza State University of the Architecture and Building (440028, Penza, street Hermann Titov, 28),
e-mail:obd@pguas.ru

The paper is devoted development of an adjustable intersection control technique in the conditions of the saturated
movement. Usage of a control with predicting model as applied to the problem of adjustable intersection control is offered.
The statement of an optimization problem of phase’s duration control, providing of delays minimization at queues length
limitations on approaches to adjustable intersections is reduced. The estimation of the offered control effectiveness was
led by means of the microscopic simulation model of adjustable intersection in program SUMO. The control of modeling
process and of the virtual traffic light controller operation was made by the program developed on programming language
Python. For interaction with the program modeling unit TraCl used. In gives research as a base method the traditional
design procedure of cycle duration used. Results of modeling have shown advantage of the offered method.

TMPUMEHEHUE JIEKTPOXUMHWYECKOM 3AIIATHI C [EJBIO YBEJIAYEHNSA CPOKOB
ISKCIUIYATAIIMU TIOA3EMHOI'O I'OPHOI'O OBOPYIOBAHUSA HA PYJHUKAX AK «AJIPOCA»

Buaacos C.I.

OT'AQY BIIO «CeBepo-Bocrounsiii GpenepansHbiii yausepcuteT uM. M.K. AMMocoBay,
Skyrck, Pecniy6nuka Caxa (SIkytust), Poccust (677000, 1. SIkytck, yi. bennnckoro, 1. 58), e-mail: vlasovsg@alrosa.ru

HcenenoBan cocTaB IIIACTOBBIX BOJ B paifoHe pa3pabOTKH aJIMa3HbIX MECTOPOKACHUH IIPH TPOMBIIIEHHOM 0CBOE-
HUH OCHOBHBIX KUMOCPIIUTOBBIX TPyOOK B MUpPHHUHCKOM paiione (TpyOku «HTepHannoHaabHas», «Mupy). ['a3oBeiaene-
HHE U3 YKa3aHHBIX PACCOJIOB SIBIISIETCS] BAYKHBIM (PaKTOPOM B COKpAIIEHNH (paKTHUECKOTO M HOPMAaTHBHOTO CPOKA IKCILITY-
aTaiyu ropHoro odopynoBanus. OnpeneneHo, 4To AT YBETMUYCHUsI CPOKa CITyKOBI MOI3EMHOTO TOPHOTO 000PYAOBAHHS
HEeoOXOIMMO TIPOBECTH MCCIIE0BAHUSI COCTaBa PAcCOJIOB M PACTBOPEHHBIX B HHX ra30B, C/IEJaTh OIEHKY 3aKOHOMEp-
HOCTH X BJIMSHUS Ha KOHCTPYKTHBHBIC Y3IIbI M arperarbl IOJ3eMHOI0 ropHOro obopynoBanus. Taroke HEOOXOIMMO
NIPOU3BECTU PAHKHPOBAHNE HMPHPOIHBIX (hAKTOPOB IO CTENEHH UX HETaTHMBHOTO BO3ACHCTBUS Ha CPOK SKCILTyaTallly
TIOJ3EMHBIX TOPHBIX MAIINH; IIPOBECTU MCCIIC0BAHHS BO3ACHCTBHS ra30B M PACCOIOB Ha pabOTOCIIOCOOHOCTD 3JIEMEHTOB
(Y3710B) OCHOBHBIX arperaroB M IPeLyCMOTPETh HCIOIb30BAaHUE 3aIIUTHBIX MEP OT KOPPO3HOHHBIX IPOIIECCOB.

APPLICATION OF ELECTROCHEMICAL PROTECTION IN ORDER TO PROLONG
THE OPERATION OF UNDERGROUND MINING EQUIPMENT FOR DC «ALROSA» MINES

Vlasov S.G.

FGAOU VPO «North-Eastern Federal University», Yakutsk, Republic Saha (Yakutia), Russia
(677000, Yakutsk, street Belinskogo, 58), e-mail: vlasovsg@alrosa.ru

It was investigated the composition of stratal water in the area of diamond deposits exploitation in the industrial
development of the major kimberlite pipes in the Mirny district (pipes “International”, “Mir”). Gassing of the investigated
brines is an important factor of reducing the actual and normative periods of mining equipment exploitation. It was determined
should be studied the composition of brines and dissolved gases for extending the normative periods of underground mining
equipment exploitation. Necessary to make an assessment of their impact on patterns of constructive units and aggregates of
mining equipment. It is also necessary to make a ranking of natural factors depending on the negative impacts degree on
operation of underground mining equipment. It is also necessary to carry out investigations on the impacts of gases and brines on
the operation of elements of the main units and incorporate the protective measures using against corrosion processes.

PACYET PEXKUMOB PABOTBI CBETO®OPHOI'O OBFBEKTA
B YCJIIOBUSIX HACBIINEHHOTI'O IBUKEHUSA

Baacos A.A.Y, Opaos H.A.!, IToptos /I.B.!, Ckpunkusn I1.B.?

1 ®I'BOY BIIO «lleH3eHckuii rocyaapcTBEHHBIH YHUBEPCUTET apXUTEKTYPhl U CTPOUTEIILCTBA
(440028, r. I1ensa, yn. ['epmana TutoBa, 28), e-mail: obd@pguas.ru
2 ®I'bOY BIIO «Ps3anckuii rocynapCcTBEHHBIH arpOTEXHOIOTMUECKUH YHUBEPCUTET»
(390044, r. Ps3ans, yi. Kocteraesa, 1. 1), e-mail: p_skripkin@mail.ru

Crarbs TOCBsIIIeHa pa3pabOTKe METOMKH pacyeTa JTHTEIBHOCTH (a3 M30JIMPOBAHHOIO CBETO(OPHOTO OOBEKTA B YCIOBUSIX
HACBIIIIEHHOTO JIBIDKEHISL. [10Ka3aHo, YTO B YCIOBMSX HACBIIIEHHOTO JABIDKCHHS TPAIMIMOHHBIE METOIBI pacuera He PUMEHHMBL.
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Tpemoxena GopMyTMpOBKa 3a/1a4H OMTUMH3ALIMK JTUTEIBHOCTH (ha3 peryrmpoBanst. OHa MpeaycMaTpruBacT MUHHMI3ALIHIO 3a-
JIEPYKKU aBTOMOOWJICH TP OTPaHMHYCHIUSIX Ha [UTMHY OYeperiell Ha TIOIX0/Iax K PeryympyeMoMy [iepeKpecTKy. B crarse mprBeeHa
MaTeMaTdecKast MOJIeI b 3a/IepXKKH AaBTOMOOMIIEH Ha PEryJIMpyeMOM MepeceueHHH, O3BOIISFOLLAsT IPOBOIUTH OLICHKY 3aICPKKHU B
YCIIOBHUSIX HACBIIIICHHOTO IBHYKEHFLSL, TIPUBEICHBI 3aBUCHMOCTH JUTST OLICHKH [UTHHBI OYePe B aHATM3HpyeMOoM Tieproze. st pertie-
HUs1 3371891 OIITHMM3ALIN JUTUTEITBHOCTH (ha3 peryspoBaHKs MPEVIOKEH AITOPUTM HTEPALIOHHOTO repedopa 110 CeTKe PeIleHH i ¢
riepeMeHHbM 1iarom. [Tokazana ero 3h(heKTHBHOCTD TSt PEIICHHSI YKA3aHHO# 3a/1a4H, B TOM YHCIIC B PSKAME PEATHHOTO BPEMEHH.

DESIGN PROCEDURE TO TRAFFIC LIGHT CONTROL INTERSECTION
IN THE CONDITIONS OF THE SATED MOVEMENT

Vlasov A.A.!, Orlov N.A.!, Portov D.V.!, Skripkin P.B.2

1 Penza State University of the Architecture and Building (440028, Penza, street Hermann Titov, 28),
e-mail:obd@pguas.ru
2 Ryazan State Agrotechnological University Named After P.A. Kostychev
(390044, Ryazan, Kostychev Str., 1), e-mail: p_skripkin@mail.ru

The paper is devoted to design procedure of phase’s duration on isolated traffic light control intersection in the
conditions of the sated movement. It is shown, that traditional methods of calculation in the conditions of the sated
movement are not applicable. A problem of phase’s duration optimization to control is formulated and offered. It provides
minimization of traffic delay at length of turn’s limitations on approaches to a light control intersection. In paper the
mathematical model of traffic delay on the light control intersection is reduced. It allow to estimating a delay in the
conditions of the sated movement. Also, equations for length of turn estimation in analyzed period are reduced. For a
solution of phase’s duration optimization problem to control the algorithm of iterative search on solutions net with a
variable step is offered. Its efficiency for a solution of the specified problem, including conditions of real time, is shown.

OINITUMMU3BALUSI SKCIEPUMEHTA 110 SHEPT'O3ATPATAM: HEUETKHI ITOIXO/
Bouakos 10./1.

OI'BOY BIIO «Mopnosckuii rocynapcrsenHbll yausepeuter uM. H.IL. Orapesa», Capanck, Poccus
(430904, Capanck, yi. Poccwuiickas, 5), e-mail: volkov57@rambler.ru

Paccmotpena 3ay1ada OITHMH3AIIN SKCTIEPUMEHTA B YCIIOBISIX HEOTPEIENIeHHOCTH Ha IIPUMepe TEXHIYECKHX crcTeM. [Ipen-
CTaBJIEHBI J1Ba MO/IX0/1A K ONPEZIEIESHHIO HEOMPEEIEHHOCTH, BEPOSITHOCTHBIN M HEYeTKUIL. J{aH aHam3 mozeneii skcriepumenta. Ha
aHHMX STarax SKCIepUMEHTa I1eIecO00pa3HO HCTIONE30BATh HEUETKYIO MOJIEIb aKTHBHOTO SKCTIEPUMEHTA B TIPOCTPAHCTBE COCTOS-
Huid. [TpoBeniena (has3udukaris 3a1a4r SKCIepUMeHTa ¢ UCTIONb30BaHreM HedeTkrx FN-urcest. [yt MaremMarnieckoii Mozes 00-
PpabOTKK HEOPEIENICHHOCTH, TIOSIBJISIOIICHCSI IIPY M3MEPEHHH (OLICHKe) TTapaMeTpoB, peytaraercst apudmernka FN-urcen. Beenen
TIOKA3aTeNb SHEPTETHUECKOH LIEHBI, KOTOPBII yUUTBIBAET MOTHYHO MOLITHOCTB SKCIIEPUMEHTATBHON YCTAHOBKH M BpEMEHHBIE 3aTPaThl
Ha IPOBE/ICHIE SKCIIEPIMEHTA B OLEHOIHOH (hyHKIHH ob1ero Buyia. [Iponetypa norcka ¢ HCTIONBE30BaHAEM OLICHOUHON (DYHKIN
oOnazaer cBoiictBamu aroput™a Xapra, HustbcoHa 1 Pagais, uto naer peanbHbIid BRIMIPBILT B 00beMe riepebopa. B pesyssrare
CHIDKAIOTCSI SHEPIo3aTparhl U OCYIIECTRIIETCS KOHTPOJIB 3a TOYHOCTHIO 00pabOTKY JAHHBIX HA BCEX dTalax SKCIIEpUMEHTa.

OPTIMIZATION OF EXPERIMENT ON ENERGY CONSUMPTION: FUZZY APPROACH
Volkov Y.D.

Ogarev Mordovia State University (MordSU), Russia, Saransk
(5 Rossiyskaya Street, Saransk 430904, Russia), e-mail: volkov57@rambler.ru

The problem of the experiment optimization under conditions of uncertainty is given on the example of technical
systems. Two approaches to the determination of uncertainty, probabilistic and fuzzy are presented. The experiment models
are analyzed. In the early stages of the experiment, it is advisable to use a fuzzy model of active experiment in the state space.
The fuzzification task of the experiment on the base of fuzzy FN-numbers is performed. The arithmetic of FN-numbers is
proposed for the mathematical model to handle uncertainty appearing in the measurement (assessment) parameters. The rate
of energy prices, which takes into account the full capacity of the experimental setup and the time required to conduct the
experiment in the evaluation function of the general form, is given. The search procedure using the evaluation function has the
properties of the algorithm of Hart, Nilsson and Raphael, which gives a real benefit in the amount of brute force. As a result,
the energy consumption is reduced and the accuracy of the data in all stages of the experiment is monitored.

MOHUTOPUHI IT'OPOJCKON OKPYKAIONIEW CPEJIbI
C YYETOM JIEATEJIBHOCTU ABTOMOBWUJIBHOI'O TPAHCIIOPTA

Boakos B.C., Tapacosa E.B.

OI'bOY BIIO «BopoHexkckast rocyaapcTBEHHas JIECOTEXHUYECKas akageMus MuHoOpasoBanus Poccuny,
Boponex, Poccus (394087, Boponex, ya. Tumupsizera, 8), e-mail: auto@vglta.vrn.ru

PaccMoTpeHBI BOIIPOCHI O 3arps3HEHUH OKPYIKaloLlel cpelbl IPU dKCILTyaTaluy MOABMKHOIO COCTaBa aBTO-
MOOUIIBHOTO TPAHCIOPTA B OIPAHUYEHHBIX YCIOBHUSAX TOPOJICKON YyIHUHO-TO0pOKHOU ceTH. [IpoBeneHo nzyuenue
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OKOJIOTHYECKOIro COCTOSAHMS Oprmaromeﬁ Cpe€abl Ha y4acCTKax B HaunboJee Harpy>X€HHbIX ydacTKax Z[OpO)KHOﬁ
CCTHU TropoJia € HaCCJICHUEM Oonee OJHOI'0 MUJIJIMOHA Y€JIOBCK HA NPUMEPE I. B0p0He>Ka. Hcmons3oBan MeTod Ha-
6J'l}0)leHI/Iﬁ C AaHAJIUTHYCCKUM paC'-{éTOM 3arpsA3HCHUsA BOSI[yHJHOﬁ Cp€libl TOKCUYHBIMHU BEUIECTBAMM BbIXJIOIMHbBIX
ra30B aBTOTpaHCHIOpTa. OHpe[{eneH KOJIMYCCTBCHHBIN COCTaB OCHOBHBIX KOMIIOHCHTOB 3arpsA3HAONINX BCUICCTB,
IMPOBEACH paC‘IéT TrogoBOro BLI6pOCEI 3arpsA3HAOMINUX BCIICCTB, OMPEACICHA 3arpy>KCHHOCTh aBTOTPAaHCIIOPTOM
HCCICAYEMBIX YUAaCTKOB ﬂOpO)KHOﬁ CCTH. HpeI[MeTOM HCCIICA0BAHU pacCMaTprUBaJIaCh KOHICHTPALlUA HpHMeceﬁ
B aTMOC(bepHOM BO3aYyXE. OO0beKTaMu HUCCICNOBaHUS ABJIAIUCH BLI6pOCI>I TOKCHUYHBIX BEIIECTB OT Pa3JIMYHbIX Ka-
TCFOpI/Iﬁ aBTOTpaHCIIOpTa. B kadecTBe METOIOB MCCIEIOBAaHHS HCITOJIb30BAINCH XPOHOMETPAKHBIC HaGHIOIICHI/IH
1 aHAJUTHYCCKUM pacyer.

MONITORING OF URBAN ENVIRONMENT WITH REGARD
TO PERFORMANCE ROAD TRANSPORT

Volkov V.S., Tarasova E.V.

Federal State Budget Educational Institution of Higher Professional Education
“Voronezh State Academy of Forestry and Technologies”, Russia
(394087, Voronezh, street Timirazeva, 8),
e-mail: auto@vglta.vrn.ru

The problems of environmental pollution in the operation of rolling stock of road transport in limited circumstances
urban road network. The study of the ecological environment in the areas in the most loaded sections of the road
network of the city with a population of over one million people by the example of the city of Voronezh. The method
of observation with an analytical calculation of air pollution with toxic substances road transport emissions. The
quantitative composition of the main components of pollutants and the calculation of the annual pollutant emissions,
road congestion is defined studied sections of the road network. The subject of the study examined the concentration
of impurities in the air. The objects of study were toxic emissions from different categories of vehicles. As research
methods used chronometer observation and analytical calculation.

®OPMUPOBAHUE JIMYHOCTHU CTYJAEHTA B ITPOLHECCE U3YYEHUSA
JAUCHUIIVINH CHEHNUAJTU3ALNNN ABTOTPAHCIIOPTHOTI'O ITPO®NJIA

Bouaxos B.C., Jlykun A.Il.

OI'BOY BIIO «BopoHeskckas rocyaapcTBEHHas JIECOTEXHUYEcKas akageMuss MuHoOpasoBanus Poccuny,
Bopomnex, Poccust (394087, Boponex, yi. Tumupsizesa, 8),
e-mail: auto@vglta.vrn.ru

PaccMotpen nporecc (OpMUPOBAHMS IMYHOCTH CTYJICHTA B POLIECCE OBJIAJACHUS PO(ECCHOHAIBHOM JeATellb-
HOCTBIO TPH W3YYEHHH CHEeNUATbHBIX AUCHUIUIMH. YKa3aHbI (DAaKTOPHI, BIUSIONINE HA CTAHOBJICHHWE JHMIHOCTH IIPO-
(eccroHaa Ha OCHOBE €IMHCTBA MPOPECCHOHATBHOIO M JIMYHOCTHOTO pa3BuThs. O003HaueHb! crienuduueckue xa-
PaKTepUCTHKN y4eOHO-TIpOo(eCCHOHANBHON AESTENFHOCTH CTYACHTA CTAPIINX KyPCOB, KOT/IAa CTYACHT, BKIIIOUYCHHBIH B
yueOHO-TIPO(hECCHOHATIBHYIO ASSITENBHOCTD, CaM SIBISICTCS IPEAMETOM M3MEHEeHUIl. BhlieneHs! /1Ba THIa MOTHBALIUH,
XapakTepru3yeMble yueOHO-IPO(eCCHOHATBHOMN AESTeNFHOCTHIO: MOTUB JOCTIKEHUSI M TO3HABATEIbHBI MOTHB. YCTa-
HOBJICHO, YTO B 00YYE€HHH MOTHBAIIUS JOCTH)KSHHUS OUHNHSIETCS TI03HABATEIBHON U MPO(ECCHOHAIBHOW MOTHUBAIHH.
PaccmoTpens! mpuHINTBI (YOPMHPOBAHUS TNIHOCTH KOMIIETEHTHOTO CIEIHANINCTa KaK CIINUAIICTa 0c000ro Kiac-
ca, CIIOCOOHOIO JIOCTUTHYTh BBICOYAIIIEro MacTepCTBA B Pe3y/bTare pealu3allid CBOETO NPHPOIHOIO MOTEHIMAa,
Oaromapsi TapMOHU3AIUH HHINBUIYAIBHBIX ICUXO(U3HOIOTHIECKUX BPOXKICHHBIX BO3MOXHOCTEH ¢ TpeOOBaHMIMY,
HPeIbsBISIEMBIMH TPO(GEeCcCHEn.

STUDEN’S PERSONALITY FORMATION IN LEARING SPECIALIZATION SUBJECTS
ROAD TRANSPORT PROFILE

Volkov V.S., Lukin A.P.

Federal State Budget Educational Institution of Higher Professional Education
“Voronezh State Academy of Forestry and Technologies”, Russia
(394087, Voronezh, street Timirazeva, 8),
e-mail: auto@vglta.vrn.ru

The process of formation of the personality of the student in the process of mastering professional activities
in the study of special subjects. Are the factors that influence the formation of personality based on the unity of
professional professional and personal development. Indicated by the specific characteristics of educational and
professional activities of senior students, when a student is included in teaching and professional activitiession,
he is subject to change. Two types of motivation, characterized by teaching and professional activities: motive and
cognitive achievement motive. Found that learning achievement motivation obeys the cognitive and professional
motivation. The principles of the formation of a competent professional person as a specialist special class, the
ability to achieve the highest skill as a result of its natural potential by harmonizing individual psychophysiological
innate capabilities with the requirements of the profession.
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HNCCIEJOBAHUE AHT®PUKIITMOHHBIX MATEPHAJIOB Y3J10B TPEHUSA
HA TPUPABATBIBAEMOCTbD

BosuenkoB A.B.

Mypomcknit uHCTHTYT (prtnan) GeaepanbHOTO TOCYIapCTBEHHOTO OIOPKETHOTO 00pa30BaTeIbHOTO YUPSKACHHS

BBICIIETO IpodeccnoHanbHOro oopasoBanus «BiaaauMupckuii rocyapcTBeHHbIH YHUBEPCUTET UMEHN AJIEKCaHIpa

I'puropreBrya u Hukomnas [puropseBuua CronetoBeix», Mypom, Poccus (602264, Mypowm, yi. OprnoBekas, 1. 23),
e-mail: volchenkov@yahoo.com

Bueniane Bo3aeicTBYS IpH OOKAaTKe MEXaHN3Ma 00eCIIeunBaIoT yCI0BUs 2P (HEKTUBHOM TPHUPAOOTKU B TOM CITy-
yae, eciu padoTa y3a TPEHHS IPOXOAUT B PEKUME YCTOWYMBOTO CMEIIAHHOTO TpeHusl. O6macts 3¢ GeKTUBHOM mpupa-
0OTKM HAXOANTCS B 30HE KPUTHIECKUX 3HaYCHHH mapamerpa 3ommepdernpaa. DTa 30Ha OrpaHHUYeHa C OTHOM CTOPOHHI,
JIOCTIDKEHHEM B Hayaje KaXJ0i CTyIIeHH Harpy3KH pexXuMa CMEIIaHHOW cMa3KH 0e3 nepexoza K IpaHiyHOMY TPEHHIO,
C Ipyroii — 00JIaCThIO KHUAKOCTHOW CMa3KH C MOJHBIM Pa3eIeHHEM HOBEPXHOCTEH IMAPOIMHAMUYECKIM JIaBICHUEM.
To ecTb, peanu3yercst TAKOE M3MEHEHHE BHEIIHUX [1apaMETPOB, IPH KOTOPOM y3J1aM TpeHust obecnednBarorcs ddphek-
THBHBIC YCJIOBUSI KOHTAKTUPOBAHNUS IIOBEPXHOCTEH - P IIOCTOSHHOW OTHOCHTEIBHOH J0JIe pa3pyIleHUs pa3ielisio-
1Iero ciios cMas3ku. [IpoBeseHre mpupadOTKH C Y4ETOM CIeHU(PHUIECKIX 0COOCHHOCTEH TPHOOTEXHUUECKUX CBOWUCTB
MaTepHaoB MO3BOJISIET JOCTUYb MAKCUMAJIEHOM Harpy304HON CIIOCOOHOCTH 32 MUHUMAJIBHOE BPeMsl IPH MUHHMaIb-
HOM m3HOCce. Takum oOpazom, A mpoBeaeHus dGGEKTUBHON MPUPAOOTKH MaTepHaoB B Ja0OPATOPHBIX YCIOBHUSIX 110
Mepe pocTa Harpy304HOro BO3ACHCTBHUS HEOOXOIMMO BBIIOIHEHHE CIICYIOINX KPUTEPHAIBbHBIX YCIOBHH: yObIBaHHE
CTyIEHeil pocTa BHEIIHEr0 Harpy304HOro BO3ACIHCTBUS, YBEIMUCHHE MPOAODKUTEIBLHOCTH NPUPAOOTKH Ha KaxKJ0i
CTYIICHHU, COXpaHEHNE HEOOXOANMOM HHTEHCHBHOCTHU POCTA HArPy3KH IIPH IOJICP>KaHNH IIOCTOSTHHON OTHOCHTEIIBHO
YacTH 3araca Harpy304HOi CIIOCOOHOCTH MPUPAOATHIBAIOIIMXCS MaTEPUAIIOB.

STUDY OF ANTI-FRICTION MATERIALS OF FRICTION UNITS ON THE RUNNING
Volchenkov A.V.

Murom Institute (branch) Federal state budgetary Educational Institution of Higher Professional Education
“Vladimir State University named after Alexader Grigoryevich and Nickolay Grigoryevich Stoletovs”
(602264, Murom, Orlovskaya, 23),
e-mail: volchenkov(@yahoo.com

External influences when they were run mechanism provides the effective break-in if the work takes place in the
assembly of friction mode of sustainable mixed friction. Effective area is in the running area of critical parameter values
Sommerfeld. This area is bounded on the one hand, the achievement of the beginning of each step the mixed lubrication
regime load without switching to a boundary friction, on the other - the fluid lubrication region with complete separation
of the surfaces with hydrodynamic pressure. That is, such a change is implemented outside the parameters at which the
friction units are provided with effective conditions of contacting surfaces - at constant relative share of the destruction
of the separating layer of grease. Carrying extra earnings to the circumstances of the tribological properties of materials
to achieve maximum load capacity in minimum time with minimum wear. Thus, for an effective running-materials in
the laboratory with increasing load impact criterion requires the following conditions: highest first stages of growth of
the external load impacts, longer break-in at each step, the preservation of the necessary intensity of load growth while
maintaining a constant relative load capacity of the stock burnished materials.

AHAJIM3 U UCCJEJOBAHUE YACTHBIX TEOMATHUTHBIX BAPUALIMIA
BopooneB A.B., lllakuposa I.P., UBanoBa I A., [lonkosa E.E.

OI'BOY BIIO VY dumcknii rocynapcTBeHHBII aBHAIIMOHHBIN TEXHHYECKUI yHUBepcHuTeT, Y a, Poccust
(450000, Ya, yn. K. Mapkcea, 12),
e-mail: gimslab@yandex.ru

HccenenyroTcs 9acTHBIE TEOMATHUTHBIE BapUAIINH, TT0J KOTOPBIMU TIOHUMAETCSI CHIIOBOE BO3ZAEiCTBHE HA OOBEKT
CO CTOPOHBI T€OMAarHUTHOTO I10JIsI, BO3HHKAIOIIEe B 00beMe CyLIeCTBOBAHHSI 3TOI0 00BEKTa B Cpe/ie HEBO3MYIIIEHHOTO
AQHM30TPOITHOTO TEOMAarHUTHOTO TIOJISL, IPU YCIIOBUH HEHYJIEBOW YTIIOBOH /MM TMHEHHOH cKopocTn 00bekTa. BBoanT-
Csl TIOHSITHE T€OMAarHUTHOMU IICEBJOOYPH, UCCICAYIOTCSI U aHAIM3HPYIOTCSI aMIUIUTYAHO-4YaCTOTHBIE XapaKTePUCTUKU
JAHHOTO SIBJICHNS, HAOMIOAEMOT0 B YCIIOBHSIX TOJIETA BO3AYIIHBIX CYA0B Pa3IMYHOTO [[eJIeBOro Ha3HadeHus. Ha ocHo-
BaHUH PE3YJIGTaTOB MCCIICIOBAHUM, IPE/ICTABICHHBIX B CTaThe, 000CHOBBIBACTCS 3aKIIIOUCHUE O TOM, YTO YaCTHBIC I'€0-
MarHUTHBIE BAPHAIMH HE TOIBKO MMEIOT MECTO B IIPOLIECCE ABHATIEPEIETOB BO3AYIIHBIX CyA0B PA3TUIHOTO LEICBOTO
Ha3HA4YeHHs, HO U 00JIaal0T 3HAYCHUSMH aMIUIUTY/AbI U YaCTOThI, HA HECKOJIBKO MOPSIIKOB MTPEBOCXOISIIMMH aMITIH-
TYAHO-9aCTOTHBIE TTapaMeTPhl TEOMAarHUTHBIX BAPHUALNI €CTECTBEHHON MPHPOBI IPOUCXOKACHHUS. Takoe MoIoKeHne
JIeTT TIPEACTABIISIeT LeIeCO00pa3HbIM PAaCIIMPEHHE TPAJUIUOHHOW PAHKUPOBKH JIEKTPOMArHUTHBIX BOJIH, IIPHHSTON
MexayHaponHBIM coto30M 3mekTpocBs3u (International Telecommunication Union, ITU), muanazonom 0 — 3 ', ko-
TOPBII Npe/IIaracTCsi UMCHOBATH KakK «CyOKpaiiHeHu3kuil muana3on yactor» (SELF). [Ipu sTom akTyanbHas npobdiema
HeHWTpanu3anun (SKpaHUPOBAHMS) MPEHMYIIECTBEHHO HETATUBHOTO BO3/ACHCTBHS T€OMarHUTHBIX NICEBROOYpPh Ha OHO-
JIOTMYECKHE U TEXHHYECKHE 00BEKTHI M CHCTEMBI, HAXOSIIMECs Ha OOPTY BO3IYIIHBIX CYJOB Ha CErOAHSIIHUH JIeHb
SIBTISIETCS HEPEIIEHHOH M BEChbMa MaJION3Y4YE€HHON, UTO CTABUT TEPe/l COBPEMEHHOH MPOMBIIIIIEHHOCTRIO P HOBBIX
CJIOXKHBIX HayYHO-TEXHUYECKUX 3a/ad.
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ANALYSIS AND RESEARCH OF PRIVATE GEOMAGNETIC VARIATIONS

Vorobev A.V., Shakirova G.R.,
Ivanova G.A., Popkova E.E.

Ufa State Aviation Technical University, Ufa, Russia (450000, Ufa, K. Marx St., 12),
e-mail: gimslab@yandex.ru

Investigates private geomagnetic variations, which are understood to force on the part of the geomagnetic field
that occurs in the bulk of the existence of this object in the environment unperturbed anisotropic geomagnetic field,
provided a nonzero angular and / or linear velocity of the object. Introduces the concept of geomagnetic psevdostorm,
researched and analyzed the amplitude- frequency characteristics of the phenomenon observed during the flight of
aircraft for various purposes. Based on the research results presented in this paper, proves the conclusion that private
geomagnetic variations occur not only during flights of aircraft for various purposes, but also have the values of the
amplitude and frequency of several orders of magnitude superior to the amplitude- frequency parameters of the natural
geomagnetic variations natural origin. This situation is reasonable to expand the traditional ranking of electromagnetic
waves , adopted by the International Telecommunication Union (International Telecommunication Union, ITU), range
0 - 3 Hz, which is proposed to refer to as “sub extremely low frequency range» (SELF). In this urgent problem of
neutralization (shilding) predominantly negative impact on geomagnetic pseudostorm effect biological and technical
facilities and systems on board aircraft today is very poorly known and unresolved, that poses a number of new industry
sovremnnoy complex scientific and technical problems.

HNEPCIHIEKTHUBbBI NTPOU3BOACTBA COPBEHTOB U ®HUJIBTPOB HA OCHOBE
OIIOK MECTOPOXIAEHHNU KABAXCTAHA, MOJU®ULINPOBAHHBIX
YIVTIEPOJHBIMU HAHOMATEPHUAJIAMHA

Bopoobes A.M.!, Ilepuun B.®.!, Bypakos A.E.!, Ilepmiuna C.B.', Montae C.A.2%,
Tackaaues A.T.2, Mouraesa H.C.2, MonraeBa A.C.?

1 ®I'bOY BIIO «TamboBckuii rocynapcTBEHHBIN TEXHUUECKUI YHUBEpCUTET», Poccns
(392000, . TamboB, yi1. CoBetckas, 106),
pershin.home@mail.ru
2 3ana/IH0-Ka3aXCTAaHCKUI arpapHO-TEXHUYECKUH yHUBepcuTeT uMeHH JKanrup xana, Ypanbsck, Kazaxcran
(Kazaxcran, 090009, r. Ypansck, ya. XKanrup xana, 51),
montaevs@mail.ru

IpoBenen aHanu3 BO3MOXKHOCTEH MPOU3BOACTBA 3EPHUCTHIX (DMIBTPOBAIBLHBIX MaTEPHAIOB U KePaMUYECKHX
(GunbTPOB Ha OCHOBE ONOK MecTopoxaeHuit Kasaxcrana. JlaHa XxapaKTepUCTHKA OCHOBHBIX CHOCOOOB OYMCTKH BOJIBL.
OcHOBHOE BHUMaHHUE YJ€I€HO HACHIITHBIM U KepaMuueckuM GuisrpaM. OnpeieneH XMMUYECKHIA COCTaB OMOK OCHOB-
HBIX MecTopoxaeHnit Kazaxcrana. OTMeueHo, YT0 OCHOBHON HEJOCTATOK OMOK — HU3KOE 3HAUEHHE YHhcia MIacThud-
HOCTH. PaccMoTpeHa NPUHIMIHMAIBHO BO3MOMKHAS TEXHOJIOTHs MONY4YeHUs] MOHOAUCIEPCHOTO COPOEHTa Ha OCHOBE
OIIOK, MO}IM(I)HL[MpOBaHHbIX YIIEpOAHBIMU HaHOMATEpHaJIaMH, BKIIIOYAIOIIAs IMPOLECCHI I'POXOUYCHHSA UCXOAHOI'O ChI-
pbs, MEXaHOAKTHBALMU B 0apabaHHBIX MM IJIAHETAPHBIX IIAPOBBIX MEIbHHIAX, ABYXCTaJUIHOIO BECOBOTO JJO3HPO-
BaHUSI KOMIIOHEHTOB, CMEUINBAHUSA U BBICOKOCKOPOCTHOI'O I'PAHYJIMPOBAHMUS. l_[pl/l AHAJIN3E NEPCIEKTUB U3TOTOBJICHUSA
KepaMH4eCKHX IaTPOHHBIX (DUIBTPOB OTMEUAETCS, YTO YHUCIIO IUIACTUYHOCTH MOXKET OBITh YBEINUEHO MEXaHOAKTHBA-
1Mel ni Mo UKanuei ONoK yrIepoAHbIMI HaHOMaTepHanaMu. J{jis 0co00 TOHKOIT OYMCTKH NPEUIOKEHO CO3/aBaTh
Ha Hapy)KHOM MOBEPXHOCTH KepaMHUYECKOro MaTpoHa MeMOpaHy Ha OCHOBE HAaHOMAaTepHasoB ceMeiicTBa « TayHHT».

PROSPECTS OF PRODUCTION OF FILTER MATERIALS FROM SILICA CLAY DEPOSITS
OF KAZAKHSTAN MODIFIED BY CARBON NANOMATERIALS

Vorobjev A.M.!, Pershin V.F.!, Burakov A.E.!, Pershina S.V.!, Montaev S.A.%,
Taskaliev A.T.2, Montaeva N.S.2, Montaeva A.S.?

1 Tambov state technical university, Russia (392000, Tambov, st. Sovetskaj, 106),
pershin.home@mail.ru
2 West-Kazakhstan agrarian technical university named after Zhangir Khan, Kazakhstan
(090009, Uralsk, st. Zhangir Khan, 51),
montaevs@mail.ru

The analysis of manufacture of granular filter materials and ceramic filters on the basis of silica clays deposits
of Kazakhstan. Describes the basic methods of water purification. The main attention is paid bulk and ceramic filters.
Determined the chemical composition of silica clays main fields of Kazakhstan. Noted that the main drawback of
silica clays - low value of the number of plasticity. Considered possible in principle the technology of obtaining
of monodisperse sorbent on the basis of silica clays modified by carbon nanomaterials, including the processes of
screening of raw materials, mechanical activation in a drum or planetary ball mills, two-stage weight feeding, mixing
and high-speed granulation. When analyzing the prospects for the manufacture of ceramic cartridge filters notes that
the number of plasticity can be increased by mechanoactivation or modification of silica clays of carbon nanomaterial.
For particularly thin clearing offered to create on the outer surface of the ceramic cartridge membrane on the basis of
nanomaterials family “Taunit”.
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BOCCTAHOBJIEHUE KAPTHI NIYBUHBI HA OCHOBE KOMBUHUPOBAHHON
OBPABOTKHN MHOI'OKAHAJIBHOI'O U30BPAKEHUSI

Boponun B.B.!, ®ucyHos A.B.!, Mapuyk B.I1.',
Caupun U.C.2 Merpos C.I1.3

1 ®I'bOY BIIO «/loHCKOH rocynapcTBEeHHBIN TEXHUUECKUH yHUBEpcUTeT», PoctoB-Ha-Jlony, Poccust
(344010, PoctoB-Ha-/{ony, 1. ['arapuna, 1), e-mail: voronin_sl@mail.ru
2 3A0 «HoppaBunmy», Mocksa, Poccust, e-mail: i.svirin@nordavind.ru
3 OO0 «Hopnasung-/y6na», lyona, Poccus,
e-mail: s.petrov@nordavind.ru

B nacrosiee Bpemst RGB-D ceHcopsl nmomyunny mupokoe pacrnpoctpaHenue. OLeHKa pacCTOsSHUA 10 pa3iny-
HBIX TOYEK CI[EHBI TPOU3BOIUTCS C MOMOIIBIO N3MEPEHHsI OTHOCHTEIBHOTO CMEMICHHS TOUEK, ITPOSTINPYEMBIX ITPOEK-
TOpoM ¢ HH(ppaKpacHOU Kamepoil. B psie cirydaeB crpoerpoBaHHbIE TOYKH MOTYT OBITh HE HAMJICHBI, YTO IPHBOIUT
K TIOSIBIICHUIO €()EKTOB - 3TO MOTYT OBITH MOTEPSHHBIE U HCKKCHHBIE 3HAYSHUSI [Ty OMHBI, CITyJaifHbIH IIyM, HEpPaBHO-
MEpHBIE Kpasi ¥ MOBEPXHOCTH OOBEKTOB, a TaK )K€ HEBEPHO M3MEPEHHbIE 3HAYCHHs [TyOHHBI U HEKOTOPBIX MaTepH-
aJIOB C 3epKaJbHBIMH M MENKO3EePHHUCTHIMU MOBEPXHOCTSAMH. B aHHOM CTaThe mpejmaraeTcst alrOpuTM, KOTOPBIi
MO3BOJISIET BOCCTAHABJIMBATH MMOBPEXK/ICHHBIC YYaCTKH Ha KapTe NIyOHHBI, C TOCIEAyIOnel KOPPEKTHPOBKOI HCKaXKe-
HUI Ha TpaHHUIaX 00BEKTOB. DTO JOCTUTAETCS 3@ CUET MCIONB30BAHNS METOAOB PEKOHCTPYKIIUH M Al THBHON MeJTH-
AQHHOM (pUIIBTPAINH, OCHOBAaHHBIX Ha COBMELICHHH MH(POPMAIMY KaHalla [IBETHOCTH M ITyOHHBI. [I71s1 KOpPEKTHPOBKH
apTe(akTOB Ha MCXOTHOM HM300pa’KeHHUH, TPEIaraeTcs MCIOIb30BaTh aNalTHBHBINA MEAWAHHBIH (UIBTP, KOTOPHIi
NPUHUMAET BO BHUMaHHE HE TOJIBKO HH(POPMALMIO O TNTyOHHE CIIEHBI, HO ¥ HH(OPMALHUIO C IIBETHON KaMephl yCTPOi-
ctBa Kinect. B mzanaOoM MeTone ucnonbiyercst LPA-ICI meTon, koTopslit mo3BosseT popMHpOBaTh OJI0KH MEAHAHHOTO
¢unbTpa, GopMa KOTOPHIX YyBCTBUTENIBHA K MeperiaiaM sIPKOCTH Ha N300paXkeHHH. B cTaThbe paccMOTPEHO HECKOJIBKO
MIPUMEPOB, KOTOPBIE MO3BOJISIIOT CAENATh BEIBOJ 00 3(()eKTHBHOCTH MPEIONKEHHOTO MOAXO0AA JUIST BOCCTAHOBICHHS
OOJBIIMX U MaJIbIX 00NAcTel Ha TECTOBBIX H300PAKEHUSIX KapT TIIyOHH.

DEPTH MAPS RECOVERY USING A COMBINATION
OF MULTICHANNEL IMAGE PROCESSING

Voronin V.V.!, Fisunov A.V.!, Marchuk V.I., Svirin L.S.%, Petrov S.P.}

1 Don State Technical University, Rostov-on-Don, Russia (344010, Rostov-on-Don, sq. Gagarina, 1),
e-mail: voronin_sl@mail.ru
2 CJSC «Nordavind», Moscow, Russia, e-mail: i.svirin@nordavind.ru
3 LLS « Nordavind-Dubnay, Dubna, Russia,
e-mail: s.petrov@nordavind.ru

RGB-D sensors are relatively inexpensive and are commercially available off-the-shelf. However, owing to their
low complexity, there are several artifacts that one encounters in the depth map like holes, miss-alignment between the
depth and color image and lack of sharp object boundaries in the depth map. Depth map generated by Kinect cameras
also contain a significant amount of missing pixels and strong noise, limiting their usability in many computer vision
applications. In this paper we present an efficient hole filling and damaged region restoration method that improves
the quality of the depth maps obtained with the Microsoft Kinect device. The proposed approach based on a modified
exemplar-based inpainting and LPA-ICI filtering by exploiting the correlation between color and depth values in local
image neighborhoods. The edges of the objects are sharpened and aligned with the objects in the color image using such
approach. Several examples considered in this paper show the effectiveness of the proposed approach for large holes
removal as well as recovery of small regions on several test images of depth maps.

OIIEHKA KAYECTBA BOCCTAHOBJIEHUS N30BPAKEHUM
HA OCHOBE MAIINHHOI'O OBYYEHUS

Boponun B.B.

OI'BOY BIIO «/loHCKOH rocynapcTBeHHBII TeXHUUECKUH yHUBepcureT», Pocros-Ha-Jlony, Poccus
(344010, PocroB-na-/lony, . ['arapuna, 1),
e-mail: voronin_sl@mail.ru

B mociennue rofpl yaensieTcs MHOTO BHHUMAHHS PEKOHCTPYKIMU H300pa)KE€HHH, COOTBETCTBEHHO OIGHKA Ka-
YecTBa SIBISIETCS BXKHOM 3ajadeil Juisl CpaBHEHHsS Pa3lIMYHbIX METOOB BOCCTAHOBICHUS M300paxkeHnil. Bo MHOTMX
CITydasiX METO/bI PEKOHCTPYKIIMHU MIPUBOAAT K PA3MBITHIO TEKCTYPBI U CTPYKTYPBI IIPH BOCCTAHOBICHNH OOJBIINX 00-
JacTel ¢ NCKaKCHHBIMH 3HAUCHUSIMU ITHKceield. OObeKTHBHASI KOJIMYECTBEHHAsI OL[EHKA PEe3yJIbTaTOB BOCCTAHOBIICHHS
B HACTOSIIEE BPEMsI OTCYTCTBYET, B CBSI3H, C €M BO MHOTHX ITOJXOJAX MCIIOIb3YETCs SKCIIEPTHAsI OleHKa. B mannoi
CTaTbe pacCMaTPHUBACTCSI HOBBII MOJIXOJI OLIEHKH Ka4eCTBa BOCCTAHOBJICHHS H300pakeHHI Ha OCHOBE MAIlIMHHOTO 00-
YUCHUSI C HCHOJIb30BAHUE MOJICIIH 3PEHUS YeTIOBEKA, KOTOPBIH 3aKII09AeTCs B TOM, YTO JIOKAJIbHBIE 00J1acTH H300paske-
HHUH MOT'YT OBITh IIPE/ICTABIICHBI ICCKPUIITOPAMHU B BHJIE HEKOTOPBIX ITapaMeTPUUECKHUX pacrpeaeseHuil. Jlanee meton
OTIOPHBIX BEKTOPOB PETPECCHH MO3BOJISIET MPEACKA3aTh BOCIPUHNMAEMOE KaueCTBO BOCCTAHOBICHHBIX H300paxkeHnit
B COOTBETCTBHMH C DKCIIEPTHOU OIleHKOW. B paboTe mpoieMOHCTPUPOBAHO, YTO OIEHKA KadecTBa, MONTyYEeHHAs C HC-
MI0JTb30BaHNEM IPHBEICHHOTO MOIX0/1a KOPPEIUPYET C CyObEeKTUBHOM OLEHKOH KadecTBa.
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QUALITY ASSESSMENT FOR IMAGE INPAINTING BASED ON MACHINE LEARNING
Voronin V.V.

Don State Technical University, Rostov-on-Don, Russia (344010, Rostov-on-Don, sq. Gagarina, 1),
e-mail: voronin_sl@mail.ru

Inpainting has received a lot of attention in recent years and quality assessment is an important task to evaluate different
image reconstruction approaches. In many cases inpainting methods introduce a blur in sharp transitions in image and image
contours in the recovery of large areas with missing pixels and often fail to recover curvy boundary edges. Quantitative metrics of
inpainting results currently do not exist and researchers use human comparisons to evaluate their methodologies and techniques.
This paper focuses on a machine learning approach for no-reference visual quality assessment for image inpainting based on
the human visual property. Our method is based on observation that when images are properly normalized or transferred to a
transform domain, local descriptors can be modeled by some parametric distributions. Next, we use a support vector regression
learned on assessed by human images to predict perceived quality of inpainted images. We demonstrate how our predicted
quality value repeatably correlate with qualitative opinion in a human observer study. We show that our approach outperforms
known and widely used algorithms on a selected image dataset both in terms of correlation coefficient.

METO/JA ONNPEAEJEHUSA MECTOIIOJIOKEHUSI MOBUJIBHBIX OBBEKTOB B LIIAXTE
Boponos P.B.}, I'anoB A.C.'2, MomeukuH A.IL.'3, Boponosa A.M.!, Cténkuna T.B.!

1 ®I'bOY BIIO «lIletpo3aBoackuii rocynapcTBeHHBIN yHHBEpcUTeT, IleTposaBoack, Poccus
(185910, Ierpo3zaBonck, mp. Jlenuna, 33), e-mail: rvoronov@sampo.ru
2 000 «Hanoceruy, [Terpo3asoxack, Poccust (185910, ITerposaBoxck, np. Jlennna, 33), e-mail: gas@rtlservice.com
3 3A0 «PTJI-CepBucy», Mocksa, Poccust (125009, . Mockga, yi1. Bozaemxkenka, 10),
e-mail: alexmou@rtlservice.com

J1i1s1 onperienieHust MECTONONIOKEH s OOBEKTOB B 3aKPBITBIX IPOCTPAHCTBAX CITYTHUKOBBIC CHCTEMbI HABHTAIMH HETIPUTOJT-
HBL J{71st TakKX CiTydaeB pa3palbaThIBAIOTCS CICIAATBHBIC JIOKAIBHBIC CHCTEMBI MTO3UIMOHUPOBAHS. B TaHHOM cTarhe paccMa-
TpHBAETCs cHcTeMa JIoKary B maxre RealTrac, ocHoBanHas Ha GecripoBoiHOM cetn arankoB nanoLOC, HCHONB3YOIIMX METON
ToF (u3mepeHre BpeMeHH PacrpOCTPaHEHHs CUTHANIA) TSl H3MEPEHHS PACCTOSHHI OT 0A30BBIX CTAHIMI JO MOOHIIBHOTO Y371a.
I'maBHBIM (hakTOpOM, BIHSIONMM HA TOYHOCTH MONYYEHHBIX M3MEPEHMH, SBISETCS OIIMOKA, CBSI3AHHASI ¢ HENPSIMOIMHEHHBIM
pacipocTpaHeHreM CHTHaJa. B crarbe mpejmaraeTcst MeTox Ompe/iesieHrs] BO3MOKHOTO MECTONONIOKEHHST OOBEKTOB B IITAXTE C
YUETOM OIIMOOK W3MEPEHHH], YUUTHIBAIOIIMI BO3MOKHBIE NEPEMEIICHNsI OOBEKTOB B MHTEPBATIaX MEX/Ty M3MepeHusMH. B ka-
YeCTBE MaTeMaTUYECKOM MOJIEIH IAXThl HCTIONB3yeTCsl HEOPUEHTHPOBAHHBII B3BEIICHHBIN Tpad. MecTornonokeHne 00beKTOB
3a/1aeTCs1 IPH HIOMOLLM OTPE3KOB Ha pedpax rpada. J{ist yuera BO3MOXKHOTIO NepeMellieHNst 0ObEKTOB OIMCaH OBICTPBIN alrOpUT™
PpacImpeHys OTPE3KOB, PadOTAIOMIHIA B pesKnMe peaabHOTo BpeMeHH. [IpuBesieHa neMoHcTparmst padots! anroputMa. Ompere-
JIeHa CPe/IHs1st OIIMOKA JIOKAIMH MOOHIIBHBIX OOBEKTOB B IIAXTE [PH MCHOIB30BAHUH Pa3pabOTaHHOIO aropyUT™a Ha IPAKTHKE.

AMETHOD FOR LOCALISATION OF A MOBILE UNIT IN A MINE
Voronov R.V.!, Galov A.S."?, Moschevikin A.P.'3, Voronova A.M.!, Stepkina T.V.!

1 «Petrozavodsk State University», Petrozavodsk, Russia
(33, Lenin Str., 185910, Petrozavodsk, Republic of Karelia, Russia), e-mail: rvoronov@sampo.ru
2 «Nanoseti LTD», Petrozavodsk, Russia
(33, Lenin Str., 185910, Petrozavodsk, Republic of Karelia, Russia), e-mail: gas@rtlservice.com
3 «RTL-Service JSC», Moscow, Russia
(10, Vozdvizhenka Str., 125009, Moscow, Russia), e-mail: alexmou@rtlservice.com

Global navigation systems can not be used indoors. Special local positioning systems should be installed in this case. The
paper presents the algorithms developed within the frames of Real Trac technology. Real Trac is based on nanoLOC radio standard.
Distances between access points and mobile units are measured by means of the time-of-flight method. The measurement error
is mainly caused by the non line of sight propagation of radio waves through reflections of a signal. A mine is described as an
undirected weighted graph. The area of probable positions of the mobile unit is describes by a set of segments on the edges of the
graph. To consider the possible movement of the mobile unit the fast algorithm of expansion of segments working in real time
mode is proposed. The measurement errors and the maximum velocity of the mobile unit are taken into account. The work of the
algorithm is demonstrated by an example. The mean positioning error is determined.

HOPMHUPOBAHUE MHTEPTAPMOHMUK KAK ITOKA3ATEJISI KAMECTBA
SJIEKTPOSHEPT'MU B POCCHUHU U 3A PYBEXKOM

TI'anupos P.A., Ocunos /I.C.

OI'BOY BIIO «Omcknii rocynapCcTBEHHBIH TEXHHUECKUH YHUBEpCHTET», OMCK, Poccust
(644050, Omck, ipoctt. Mupa, 11), e-mail: rgapirov@mail.ru, ossipovdmitriy@list.ru

B macrosimee BpeMsi HOpMHPOBaHNE WHTEPrapMOHHMK HAXOJUTCS HA CTAAHUU Pa3pabOTKU M HE MperycMaTpHu-
BAETCs CTAHAAPTAMH HAa KadeCTBO NEKTPOIHEPTUHU OOIBITMHCTBOM Pa3IMUHBIX CTpaH. B psajae cTangapToB HOpMHU-
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pOBaHHE HOCHUT JIMIIb XapaKTep PEeKOMEHAAMH MM He MPOU3BOAUTCS BooOIe. Takoe MOoNoKeHUe CBSI3aHO C TEM,
YTO TEOPHsI MHTEPTapMOHUK SIBISIETCS OTHOCHTENIFHO HOBOH M, KaK CIEACTBHE, MAJIOM3YIEHHOH MO CpPaBHEHUIO C
TeopHuel BhICIINX TapMOHUK. OJJHAKO Ha CETOAHALIHUN IEHb B YCIOBUAX POCTA PA3JIMYHBIX MOLIHBIX HEJTMHEHHBIX
Harpy30K aHAJIN3 KauecTBa IEKTPOIHEPTHHU Oe3 ydueTa BIHSHUS MHTEPrapMOHUK Ha YPOBHH SJIEKTPOMAarHUTHON
COBMECTUMOCTHU B IIPOMBIIIJICHHBIX NIEKTPUUECKUX CETAX SIBIACTCS HEMOJNHBIM. B CBA3M ¢ 3TUM NpencTaBiseT UH-
Tepec U3yueHHE IPHINH BOSHUKHOBEHHS HHTEPTapMOHUK, pa3paboTka METO0OB UX PacueTa, HOPMUPOBAHHUS U CHH-
JKeHUs ypoBHeH. B cTaThe mompoOHO paccMOTpEHBI CyIIecTByIoIUe Kak B Poccun, Tak M 3a pyOeKoM CTaHAapThl
HOPMHUPOBAHUSI HHTEPTapMOHHK, TOAYCPKUBACTCS BAXKHOCTh M CHENU(HKA ITOH MPoOIeMbI, CTaHOBAMIEHCS BCE 00-
Jiee aKTyalbHON, PacKpBIBAIOTCS MPUYHNHBI BOSHUKHOBEHHS HHTEPIapMOHUK, a TAK)Ke UX BIMSIHUE Ha OTpeOuTeIeH
EKTPOIHEPTUH.

RATIONING INTERHARMONICS AS AN INDICATOR OF THE QUALITY
OF ELECTRIC POWER IN RUSSIA AND ABROAD

Gapirov R.A., Osipov D.S.

Omsk state technical university,
Omsk, Russia (644050, Omsk, street Mira, 11),
e-mail: rgapirov@mail.ru, ossipovdmitriy@list.ru

Currently, the valuation of interharmonics is under development and is not provided by the power quality
standardsof the majority of the various countries. In some standards, the valuation is just the nature of the
recommendations, or not done at all. This situation is due to the fact that interharmonics theory is relatively new
and as a consequence, little studied in comparison with the theory of the higher harmonics. However, to date, in
terms of growth of various powerful nonlinear load power quality analysis, excluding the effect of interharmonics
on the levels of electromagnetic compatibility in industrial electrical networks are incomplete. In this connection
it is interesting to study the causes of interharmonics, the development of methods of their calculation, regulation
and reduce the levels. The article discussed in detail the existing both in Russia and abroad valuation standards
interharmonics, emphasizes the importance and specificity of the problem, which is becoming increasingly relevant,
the reasons of occurrence of interharmonics, as well as their impact on consumers.

CMAYMNBAHMUME MOBEPXHOCTU JPEBECHUHBI BOAHO-ANCIIEPCUOHHBIM
JJAKOKPACOYHBIM MATEPHUAJIOM ITPU ADPONOHU3ALINN

I'azeeB M.B., I'azeeBa E.A., ’Knanos H.®.

OI'BOY BIIO Ypanbckuii rocyaapcTBEHHBIN JIECOTEXHUYECKHH YHUBEpcuTeT, ExatepunOypr, Poccus,
(620100, . ExarepunOypr, Cubupckuii Tpakr, 37),
e-mail: gazeev._m@]list.ru

[IpoBeneHo uccienoBaHue BIMSHHS EKTPOIPQIIOBHATIBHON a)POMOHM3AIMH HA CMAavYMBAaHHE TTOBEPXHOCTH
JIPEBECUHBI COCHBI BOJHO-MCIIEPCHOHHBIM aKPUJIOBBIM JJAKOKPACOYHBIM MAaTEePHAIOM (IPYHTOM). DKCIEPUMEHTAIBHO
HOJTBEPIKJICHO BIIMSIHUE adPOMOHH3ALMH HA CHIDKEHHE KPAaeBOTO yIvIa CMauMBaHHsS IO/UIOKKU. PaBHOBECHBIN Kkpae-
BOH YroJ yCTaHaBJIMBAECTCS OCIEC HAHECCHHUS KallUTM Ha MOJUIOKKY 1MOYTH B 1,5 paza ObicTpee Mpu MOHHU3AIUH, YeM B
€CTeCTBEHHBIX ycnoBusX (t = 18+20C, W = 65+%). CHIDKeHHEe KpaeBoro yria u, Kak ClIe/ICTBHE, Jydllee CMayMBaHHE
1 TIOBBIIICHHUE a/ITe3MH JIAKOKPACOYHOTO MaTepuaia K MOI0KKE 00eCIednBaeTCs 3a CYCT CO3/IaHus Ha MOBEPXHOCTH
JIOTIOJTHUTEIIBHOM SHEPTUH OT DIEKTPUUECKOTO OIS AIeKTpodddurroBuanbHoro unydarens. [lorydeHHbIe JaHHbIE 1T0-
3BOJISIIOT YTBEPKIATh 00 NEKTPHYESCKOH TEOPHH 00pa30BaHMs are3MOHHBIX CBSA3CH, BO3HUKAIONIIMX MEKIY KOHTAK-
THPYIOIMMH MOBEPXHOCTAMH. [ paHHYHBIE CJIOM KOHTAKTUPYIOMIMX MaTEepUaoB MOJIYyYaroT Pa3HOMMEHHBIE 3apsiibl,
B3aMMOJICHCTBHE KOTOPBIX OOBSCHSET MOBBIIICHHE aTe3UH.

THE WETTING SURFACE OF WOOD BY WATER DISPERSIVE PAINTWORK
MATERIAL AT AERO IONIZATION

Gazeev M.V., Gazeeva E.A., Zhdanov N.F.

FGBEE HPE Ural state forest engineering university, Yekaterinburg, Russia,
(620100, Yekaterinburg, Siberian path, 37),
e-mail:gazeev_m@list.ru

The research influence of aero ionization on wetting surface of wood pine by water and dispersive acrylic
paintwork material (primer) is conducted. Influence of aero ionization on decrease in a regional corner of wetting
of a substrate is experimentally confirmed. The equilibrium regional corner is established after drawing a drop on
a substrate nearly 1,5 times faster at ionization than under natural conditions (t = 18+20C, W = 65+%). Decrease
in a regional corner and as a result the best wetting and increase of adhesion of paintwork material to a substrate,
is provided due to creation on a surface of additional energy from electric field of an ionization. The obtained
data allow to claim about the electric theory of formation of adhesive communications arising between contacting
surfaces. Boundary layers of contacting materials receive the heteronymic charges which interaction explains
adhesion increase.
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HNCCIHEJOBAHUE ITOBEPXHOCTH 3AIIUTHO-JEKOPATUBHOI' O
HHOKPBITUS, OBPASOBAHHOI'O BOJHO-AUCIHEPCUOHHBIM
JIAKOM HA JPEBECHUHE ITPU ADPOMOHU3ALINN

TI'azeeB M.B., I'azeeBa E.A.,Tuxonona E.B., YmakoBa B.A.

OI'BOY BIIO Ypanbckuii rocyaapcTBEHHBIN JIeCOTEXHUYECKHI yHUBepcuTeT, ExatepunOypr, Poccus,
(620100, . Exarepunbypr, Cubupcknii Tpaxt, 37), e-mail:gazeev._m@]list.ru

B crarbe HCCneioBaHo BIMSHAE a9POHOHU3ALIMH Ha LIEPOXOBATOCTh MOBEPXHOCTH 3aIMTHO-ICKOPATUBHBIX TIOKPBITHA,
00pa30BaHHBIX BOJJHO-MCIIEPCHOHHBIM aKPHII-TIOIMYPETAHOBBIM JIAKOM Ha J]peBecrHe. PaccMOTpeHO BIMSHUE TICHKOOOpa-
30Barellsi U PACTBOPUTENS KaK KOMITOHEHTOB JIAKOKPACOYHOTO Marepraia Ha JPeBECHYIO MOUIOKKY B Tporecce Gopmupo-
BAHUSI TOKPBITHS. DKCIEPUMEHTAIBHO MOATBEPIKICHO CHIDKEHHE IIEPOXOBATOCTH MOBEPXHOCTH 3aIMTHO-IEKOPATHBHOIO
TIOKPBITHS, 00PAa30BAHHOTO MPH HHTEHCU(DHMKALIMK €10 OTBEPIKICHUS a3POMOHHM3AIMOHHBIM CIIOCOO0M. BBITIONHEHO TeopeTH-
Yyeckoe 000CHOBAHHE TTPOLIECCA CHIDKEHHS [IIEPOXOBATOCTH TIOBEPXHOCTH M PACCMOTPEH MEXaHHU3M BIIHSTHUS a3POHOHN3AIINN
Ha 9JIEKTPOKMHETHYECKHE MPOLIECCHI, TIPOTEKAIOIIHE B OTBEP)KIAEMOM CIIOE JIAKOKPACOYHOTO MOKPBITHS Ha apeBecuHe. [Ipu
OTBEP)K/ICHUH B TOHKOM CJIO€ Ha TIOBEPXHOCTH JJPEBECUHBI 110]] BO3IEHCTBIEM a9POHOHH3ALIMH CBOOOIHBIE MOJIEKYJIBI PACTBO-
pHUTENs, BXOIAIIETO B COCTAB JIAKOKPACOYHOTO MaTepHalia, UMEIOT BOSMOKHOCTB TTOJISIPU30BATHCS 1 BBIXOIHUTH U3 CIIOS HA €10
HOBEPXHOCTB, U JIUIIb MaJIasi KX 4acTh B3AUMOJICHCTBYET C APEBECHOH MOIOKKOH 1 IPOHUKAET B aMOP(HBIE YIACTKH LEJUTFO-
JIO3HBIX MUKPOGHOPUILT U MEKTYy MAKPO(DHOPUILIAMH, BBI3bIBAst HE3HAYUTEIILHOE YBEIIMYECHUE [IIEPOXOBATOCTH.

THE SURFACE OF PROTECTIVE-DECORATIVE COATING FORMED BY THE WATER
AND DISPERSIVE VARNISH ON WOOD AT AERO IONIZATION IS RESEARCH

Gazeev M.V., Gazeeva E.A., Tihonova E.V., Ushakova V.A.

FGBEE HPE Ural state forest engineering university, Yekaterinburg, Russia,
(620100, Yekaterinburg, Siberian path, 37), e-mail:gazeev_m@list.ru

In article to influence of aero ionization drying on a roughness of coverings protective-decorative coating on the wood, formed
water-dispersive acryle-polyurethane varmish is researched. Influence of a film-former and solvent as components of a coating
composition on a wood substrate in the course of covering formation is considered. Decrease in a roughness of a surface of a
protective-decorative coating covering of the formed at an intensification drying by aero ionization is experimentally confirmed.
Theoretical justification of process of decrease in a roughness of a surface is executed and the mechanism of influence of aero
ionization on the electrokinetic processes proceeding in a cured layer of a varnish covering on wood is considered. At an curing in
a thin layer on a wood surface as a result of aero ionization free molecules of solvent of the coating composition which was a part
have opportunity to be polarized and leave a layer on its surface and only their small part interacts with a wood substrate and gets into
amorphous sites of cellulose microfibrilla and between microfibrilla, causing not significant increase in a roughness.

MATPUYHBIN METO/J CUHTE3A CUCTEM CUT'HAJIOB C 3AIAHHBIMUA CBOVMICTBAMH
Iaiiuyk /I.B.!, Taituyk B.}O.?

1 ®I'BOY BIIO «CraBpormonbCKuii TOCyIapCcTBEHHBIN arpapHbIii yHHBEpCUTET», CTaBpOIIOib,
e-mail: dgajchuk@yandex.ru
2 ®T'AQY BIIO «Cesepo-Kaskazckuii GpenepansHblii yauBepcutet», CraBponons, e-mail: nika-lucky@yandex.ru

B crarbe paccMaTpuBaeTCs METO CHHTE3a aHCaMOIeil TUCKPETHBIX OPTOTOHATIBHBIX CUTHAJIOB, B OCHOBE KOTOPO-
TO JISKHUT YHUTApHOE IpeoOpa3oBaHe NCXOTHON CHCTEMBI CUTHAJIOB, IPEACTABICHHON B BH/IE KOMITTIEKCHON MaTpPHIIBL.
Tak Kak Ipu yHUTapHBIX MPeoOpa30BaHUSIX HOPMA BEKTOPOB, PACCTOSHHS, YITIbl, OPTOTOHAILHOCTE U OPTOHOPMHUPO-
BAaHHOCTb MHBapHAHTHBI, TO, OCYIIECTBIISIS IPe0oOpa3oBaHie, MOKHO IOJTydaTh CHCTEMBI CHTHAJIOB C HOBEIMH CBOIf-
CTBaMH, HO COXPAHSIOIIUMU MPH 3TOM CBOIO OPTOTOHANBLHOCTb. Pe3ynbTaThl HCCIeIOBAHUN MTOKA3aH, YTO 3HAUCHUS
OOKOBBIX ITMKOB aBTOKOPPEISIUOHHBIX M B3aUMOKOPPEISIIHOHHBIX (DYHKIMI CUTHAJIOB OJHO3HAYHO OIPENCIISIOTCS
KOMOMHAIMSMUA COOTBETCTBYIOIIHX (a30BhIX KOIDPUIIHMEHTOB. A 3HaYCHHUsI OOKOBBIX MHKOB KOPPEISLHOHHBIX (YHK-
Ui TpeoOpa3oBaHHON CUCTEMBI CUTHAJIOB, KPOME 3TOTO, 3aBHCAT OT JINHEHHBIX KOMOMHAIMH (ha30BBIX NapaMeTpOB
YHUTapHOTO omeparopa. TakuMm 00pa3oM, LENEHANPABIEHHO M3MEHSS MapaMeTpbl YHUTApPHOTO OMepaTopa, MOXKHO
MOJTy4YaTh CHCTEMBI IUCKPETHBIX OPTOTOHAIBHBIX CUTHAJIOB C TPeOyeMBIMH KOPPEISIMOHHBEIMU CBOMCTBaMH. 3aada
CHHTE3a CBOJUTCS K OTHICKAHUIO COBMECTHOM 00JIaCTH 1OMyCTUMBIX PeIICHUI TUHEHHBIX YypaBHEHUH BuIa AX=B.

THE MATRIX APPROACH OF SYNTHESIS OF SYSTEMS OF SIGNALS
WITH THE GIVEN PROPERTIES

Gaychuk D.V.', Gaychuk V.U.?

1 Stavropol State Agrarian University, Stavropol,e-mail: dgajchuk@yandex.ru
2 North-Caucasus Federal University, Stavropol, e-mail: nika-lucky@yandex.ru

In article the method of synthesis of ensembles of the discrete orthogonal signals which cornerstone unitary
conversion of the initial system of signals presented in the form of a complex matrix is considered. As in case of unitary
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conversions the norm of vectors, distances, angles, orthogonality are invariant, realizing conversion it is possible to
receive systems of signals with new properties, but saving thus the orthogonality. Results of researches showed that
values of side peaks autocorrelated and mutually correlative functions of signals are defined by combinations of the
appropriate phase coefficients. And values of side peaks of correlative functions of the transformed system of signals
besides depend on the linear combinations of phase parameters of the unitary operator. Thus, purposefully changing
parameters of the unitary operator, it is possible to receive systems of the discrete orthogonal signals with the required
correlative properties. The task of synthesis is consolidated to searching of joint area of admissible solutions of the
linear equations of a look Ax=B.

AHAJIN3 BJUSHUSA KOPPEJAIIMOHHBIX XAPAKTEPUCTHUK CUTHAJIOB
HA BEPOATHOCTDb OIIMBKH JIJIA CXEMbI PASHECEHHOI'O IIPUEMA
C PABJJEJIEHUEM JIYUYEH 1O BPEMEHMU ITPUXOJA

Iaiiuyk /I.B.!, Taiiuyk B.}O.?

1 ®I'bBOY BIIO «CraBpomnonabckuii rocyIapCcTBEHHBIN arpapHbIi yHHBEpcuTeT», CTaBponons, Poccns
(355017, CraBpomnoins, niep. 3oorexuuueckuid, 12), e-mail: dgajchuk@yandex.ru
2 @®T'AQY BIIO «CeBepo-KaBkazckuii GpenepanbHblil yausepcureT», CtaBponons, Poccus
(355009, r. CraBponosns, ya. [Tymkuna, 1), e-mail: nika-lucky@yandex.ru

BeiBeniena (yHKIMOHAIBHAS 3aBUCHMOCTD BEPOSATHOCTH OMIMOKM OT OTHOIICHUS CUTHAJI/TIOMEeXa, OOKOBBIX ITH-
KOB OrM0arouiel aBTOKOPPENALUUOHHOM (P, ) ¥ B3aHMOKOPPEIALHOHHOI Gynkunn (pg,,) CUTHAIOB, KOd(uuuenta
HEOPTOTOHAILHOCTH (p,,) CUTHAIIOB, aJIEKBATHOCTH KOTOPOH TIOATBEPKIAETCS BO3MOKHOCTBIO MOMYYEHHS B YACTHBIX
CITyJasiX U3BECTHBIX 3aBUCHMOCTEN JUIsl BEPOSTHOCTH OIIMOKU CXEMBI TPUEMA IO METOY KBaJPAaTUYHOIO CyMMHPOBa-
HUsL. Pe3ynbrarhl McciieoBaHUH MOKa3aid, YTO Hanboliee IIOMEX0yCTOHINBOMN SIBISIETCS OPTOrOHAIbHAS cUcTeMa (Pyyo
= 0), ynosneTsopsrommas ycnopusm pasaenenus ayded (p, . = 0, Py = 0). IIpH yBENMMYEHHH P ,yq, Ppxg M Pro 10 0.2
BEPOSATHOCTh OIIMOKH BO3PACTACT CPABHUTEIHGHO MO U OTKJIOHEHHE OT OPTOTOHAIBHOCTU M YCIIOBUH pa3ieneHHs
Jy4ed MOYKHO CKOMIIEHCHPOBATh HEGOJILIINM YBENTMYEHHEM MOLIHOCTH CUTHaNA. Korna p,yg, Py U Py CTPEMATCS
K CIMHHULIE, CUTHAIIBI CTAHOBSTCA Hepasnnuumbivu. Tak mpu p, o = 0.5, py o = 0.5 u p ;= 0.5 yiKe HUKAKUM yBeu-
YEHHEM MOIIHOCTH TepelaTunKa CKOMIIEHCHPOBATh MajieHue BEPHOCTU Helnb3sl. IlomydeHHble pe3yabTaThl HO3BOMIAT
BEIOpaTh ONTHMAaJIbHBIC CHCTEMBI CUTHAJIOB JUISl HCIIOJIB30BAHUS B JIBYXJIyUEBBIX KaHAIAX CBSI3H.

THE ANALYSIS OF INFLUENCE OF CORRELATION CHARACTERISTICS
OF SIGNALS ON PROBABILITY OF THE MISTAKE FOR THE CIRCUIT
OF THE CARRIED RECEPTION WITH DIVISION OF BEAMS ON TIME OF ARRIVAL

Gaychuk D.V.!, Gaychuk V.U.?

1 Stavropol State Agrarian University, 12, Zootechnicheskyst., Stavropol, Russia, 355017,
e-mail: dgajchuk@yandex.ru
2 North-Caucasus Federal University, 1, Pushkinast., Stavropol, Russia, 355009, e-mail: nika-lucky@yandex.ru

The functional dependence of probability of an error from the relation a signal/noise, side peaks of an envelope
autocorrelated (p,x,) and mutually correlative function (pgy,) signals, nonorthogonality coefficient (py,o) signals which
adequacy is confirmed by possibility of receiving in special cases of known dependences for probability of an error
of the diagram of reception on a method of square summing is removed. Results of researches showed that the most
noiseproof is the orthogonal system (p,, = 0) meeting conditions of division of rays (paxe = 0, Ppre = 0). In case of
increase pake, Ppxe and pyo to 0.2 probability of an error increases a little and a deviation from orthogonality and
conditions of division of rays it is possible to compensate small increase in signal power. When , and aim at 1, signals
become indiscernible. So in case of p,= 0.5, pgrep=0.5 and py,= 0.5 already any increase in power of the transmitter
can’t compensate correctness falling. The received results will allow to select optimum systems of signals for use from
two-beam communication links.

BJIMAHUE PA3JIMYHBIX UCTOYHUKOB CBETA HA IPOAYKTUBHOCTbD KYP

Tlnaamosa T.P., Illnpodoxosa T.A., IlllyBanosa JI.A., Ilonomapesa C.51.

OI'BOY BIIO «Mxesckas ['ocynapcTBeHHas Cenbckoxo3siicTBeHHas Akagemusy, Mxesck, Poccus
(426069, r.Mxesck, yn.Crynendeckas 11, e-mail: trgalll1@yandex.ru

Cratbs MMOCBSIICHA CPABHUTEIHHOMY aHAIN3Y BINSHHUS CBETOANOAHBIX U IIOMUHECIIEHTHBIX CBETHIIHHUKOB Ha
HNPOAYKTHBHOCTB Kyp POIUTENIBCKOro cTazna. [loka3aHo, YTO HOPMHUPOBAHHAS OCBEIICHHOCTh 3HAYNTEIHHO OKa3bIBa-
eT BO3/ICHCTBHE Ha OPraHU3M ITHIBI: Ta3000MeH, JESATENbHOCTh OPIaHOB KPOBETBOPEHHS, OHOXMMHUYECKHUiT cocTaB
KPOBH, pabOTy HIOKPUHHBIX JKeJie3, B TOM 4Hcie U MojoBbIX. OHOI U3 OCHOBHBIX MPOOJIEM OCBEIICHHUS MTHY-
HHKa [PH HAMOJBLHOM COJCPKAaHUH POJHUTENILCKOTO CTaJa MTUIBI SBISETCS CO3JaHHE MAaKCHMAJbHO BO3MOXKHOM
PABHOMEPHOCTH OCBEIICHHUs OOJBIION IUIOMAAN TOMeIeHus, obecnedunBas ocBeeHHOCTh 10 100 Jroke, a Takxke
BO3MOXXHOCTB €€ peryJaupoBaHHs MPH MHHHUMAJIbHBIX 3aTpaTax Ha SJIEKTPOIHEPTHI0. B cTaThe MpoBeIeHO UCCIIeIo-
BAaHHUEC 3(1)(1)6KTI/IBHOCTPI HCIIOJIB30BaHUA CBECTOAHMOIHBIX CBECTHUJIBHUKOB. l_[01<a3aH0, 4TO UX NPUMCEHCHUE YIydliacT
MPOAYKTUBHBIC U BOCHPOU3BOIUTENILHBIC [TOKA3aTEIN MTHI[BI, @ TAKXKE CHIKAIOTCS 3aTpaThl KOpMOB Ha 10 sui Ha
3,7%, Ha 3IeKTpo’Hepruto Ha 28 %.
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INFLUENCE OF DIFFERENT LIGHT SOURCE ON EFFICIENCY OF HENS
Gallyamova T.R., .Shirobokova T.A., Shuvalova L.A., Ponomareva S.Y.

Federal State Budget Educational Establishment of Higher Professional Education Izhevsk State Agricultural Academy
(426069, c. I1zhevsk, st. Studencheskaya 11, e-mail: trgalll 1 @yandex.ru

The article is devoted to comparative analysis of the impact of LED and fluorescent fixtures on the productivity
of breeder hens. It is shown that the normalized illumination greatly affects the bird: gas exchange, the activity of the
blood, the biochemical composition of the blood, the endocrine glands, including the sex. One of the main problems
with the lighting of the house floor maintenance breeder birds is the greatest possible uniformity of lighting a large
area of space, providing lighting to 100 lux, and the possibility of its regulation at the lowest cost of electricity. The
paper investigated the effectiveness of the use of LED lights. It is shown that their use improves the productive and
reproductive performance of poultry, as well as reduced cost of feed for 10 eggs by 3.7%, electricity by 28%.

CUCTEMHBIE NCCJIEJOBAHUSA HPI/I“TEXHI/I‘{ECKOI‘/I 9KCIIEPTU3E
CTPOUTEJIBHBIX KOHCTPYKIUU 3JAHUU U COOPY XKEHUU

TI'apbkun U.H., l'apbkuna U.A.

OI'BOY BIIO «Ilen3eHckuii rocy1apcTBEHHbIH YHUBEPCUTET aPXUTEKTYPhI M CTPOUTEIBCTBAY,
[ensa, Poccus (440028, [1ensa, yn. [epmana Tutosa, 28), e-mail: igor garkin@mail.ru

Ha ocHOBe aHaNM3a IPHYUH aBapUil CTPOUTEIBHBIX KOHCTPYKIHIL 30aHUH U COOPY>KEHUH HMPHUBOIATCS THITHYHEIS
HPUYMHBI, XapaKTEPHbIE TIPAKTUYECKH JUIs BceX 00pyieHuid. [{ins Oonee s3((hekTHBHON ANArHOCTUKH COCTOSHUS CTPO-
UTEJIbHBIX KOHCTPYKIUI 371aHUH U COOPYKEHH TIpe/araeTcsi HCIoIb30BaHNe CHCTeMHOT0 noaxona. CTpoutenbHoe
coopyskeHHe (KOHCTPYKIIUS) PACCMATPUBACTCS KaK CI0XKHAsK CHCTEMA CO BCEMH XapaKTEePHBIMH IIPU3HAKAMH: HAJIM4Ue
HOJCHCTEM (JIEMEHTOB), OOBEANHEHHBIX CBSA3SIMH, a TAK)KE BBIIOIHCHHE YCIOBHUS LIEIOCTHOCTH (hyHKIOHHPOBAHUSL.
[IpuBOAATCS OCHOBHBIE 3TAIlbI IIPOBE/ICHNS TEXHHYECKON SKCIIEPTU3BI COCTOSIHHS CTPOUTENBHBIX KOHCTPYKIUH, BKITIO-
Yarollye NpeABAPUTENBHBIN 0CMOTp, 00Iee U JeTaabHOe 00CIen0BaHUs. YKa3bIBAETCs, YTO C MO3HIMU CHCTEMHOTO
HO/IX0/Ia [ IPEIOTBPAIeHNs aBapHid CIIeyeT NPOBOIUTE TEXHHUECKOE 00CIEIOBAHHE HE TOTBKO COCTOSIHHS KaX10-
IO 2JIEMEHTA B OTAEIBHOCTH, HO ¥ BCEH CTPOUTEIFHON KOHCTPYKIIHH B LIEJIOM; CTPEMUTBCS OIUCATh KaXKABIH SIEMEHT
He KaK TaKOBOH, a C y4eTOM €ro MecTa B L[EIOM.

SYSTEM RESEARCHES AT TECHNICAL EXPERTISE CONSTRUCTION DESIGNS
OF BUILDINGS AND CONSTRUCTIONS

Garkin L.N., Garkina L.A.

Penza State University of Architecture and Construction”, Penza, Russia
(440028, Penza, Germana Titova st., 28), e-mail: igor garkin@mail.ru

On the basis of analyzing the causes of accidents construction of buildings and structures are typical causes typical
for almost all collapses. Building construction (structure) is considered as a complex system with all the characteristic
features: the presence of subsystems (elements), connection pooling, as well as the condition of integrity functioning.
The basic stages of the technical expertise of the condition of building structures, including preliminary inspection,
overall and detailed survey. Indicates that from a position of a systematic approach to prevent accidents should be a
technical survey not only the status of each item individually, but the entire building structure as a whole; endeavor
describe each element is per se and taking into account its place as a whole.

PEIIEHUE NPUBJINKEHHBIX YPABHEHUW: TEKOMITIO3AIIUSA
IMPOCTPAHCTBEHHOI'O JBU/KEHUSA YIIPABJISSIEMOI'O OBBEKTA

Tlapbkuna U.A., lanuiioB A.M., [lerpenko B.O.

OI'BOY BIIO «llen3eHckuil rocyjapcTBEHHbIH YHUBEPCUTET aPXUTEKTYPbl U CTPOUTEIILCTBAY,
[lensa, Poccus (440028, r. Ilen3a, yn. I'epmana TutoBa, 28), e-mail: fmatem@pguas.ru

B npuiioxeHnu K UCCIIEI0BAaHUIO POCTPAHCTBEHHOTO JIBIKCHUSI YIIPABIIEMOr0 00beKTa HPUBOSTCS TIPHOIH-
JKEHHBIE METOJIbI JIEKOMITO3HIINN XapPAKTEPUCTHIECKOTO MOIMHOMA. MeTobp! OCHOBAHEI Ha MCIOJIB30BAaHUH MPUOITH-
JKEHHOT'O XapaKTepUCTUYECKOI0 YPaBHEHHUS (pacCMaTpUBAETCsl KAK OCHOBHOE YPaBHEHHE; C TOUHBIMU yuciaaMu). Mc-
TIOJTB3YEeTCsl M JIOMONHHUTENbHAS HH(POPMAIHS, YIUTHIBAIOMAS CTETICHb HEONPEAEICHHOCTH KaK CaMOTO ypaBHEHHUS,
TaK W €ro PelIeHUi; CBOANUTCS K 3aaHHI0 aOCOMIOTHBIX MOTPEIIHOCTEI UCIIONB3yeMbIX NPHOIKEHHBIX yncen. [lo-
TPEITHOCTH YHCEJI, YIAaCTBYIOIINX B BHIUYMCICHHSX, YIUTHIBAIOTCS TOJIBKO JUISL ONPEETICHHS MOTPEIIHOCTH KOPHS Xa-
PaKTEPUCTUYECKOrO IOJIMHOMA IIPU 33JaHHONH MAaKCUMAaJbHOM MOTPEIIHOCTH OKPYIJICHHS, AOIMYCTHMOH B Ipolecce
BeruncieHnit. [1o mpennokeHHoi MeToANKe OCYMIECTBISETCS JEKOMITO3HIMS MPOAOILHOTO U OOKOBOTO JBIKCHHH
ynpasisieMoro o0bexTa. MeToinka peKOMEH/IyeTCsl JUIsl HCIIOJIb30BaHusI IPU KOTHUTHBHOM aHAJIU3€ U ITOCICAYIONEM
CHHTE3€ KOMIIO3UIIHOHHBIX MAaTePUaIOB KAaK CIOKHBIX CHCTEM.
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SOLUTIONS OF APPROXIMATE EQUATIONS: DECOMPOSITION
OF SPATIAL MOVEMENT OF MANAGED OBJECT

Garkina I.A., Danilov A.M., Petrenko V.O.
Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28), e-mail:regas@pguas.ru

In the appendix to the study of spatial motion of the controlled object are given approximate decomposition
methods for the characteristic polynomial. The methods are based on the use of the approximate characteristic equation
(considered as a basic equation; with the exact numbers). Used and additional information, taking into account the
degree of uncertainty of both the equation and its solutions; reduces to the specification of the absolute errors of the
approximation numbers. Error numbers involved in the calculations are taken into account only to determine the error
of the root of the characteristic polynomial for a given maximum rounding error permitted in the process of computing.
The proposed method is carried out decomposition of longitudinal and lateral movements of the controlled object.
The technique is recommended for use in cognitive analysis and subsequent synthesis of composite materials such as
complex systems.

OIIEHKA OITEPATOPOM XAPAKTEPUCTHUK OFBEKTA 11O YITPABJIAEMOCTH
Tl'apbkuna U.A., lanuios A.M., Cyxos SI.1.

OI'BOY BIIO «llen3eHckuil rocyjapcTBEHHbIM YHUBEPCUTET aPXUTEKTYPbl U CTPOUTENIBCTBAY,
Ilensa, Poccust (440028, [ensa, yn.I'epmana Tutosa, 28), e-mail: fmatem@pguas.ru

[pennaraercs MeTonMKa OOBEKTUBHU3AIMU OLICHKH OINEpaTtopoM 00beKTa (B MPEANONIOKEHUH CHPABEITHBOCTH
THIIOTE3bI O er0 CTAIIMOHAPHOCTH) C TOYKH 3pEeHUs (POPMUPOBAHUS YIPABISIIONINX BO3AEHCTBHIA. MeTOINKa OCHOBBI-
BAaeTCs Ha CIELHaIbHO pa3paboTaHHOM (QYHKIMOHAJE KauyeCTBa, YUNTHIBAIOIIEM KaK alleproOANYHOCTb, TaK U Kojeba-
TENBHOCTH 00BbEKTa yrpasieHus. JIMHUU ypOBHs (PyHKIIMOHAJIA KAa9eCTBA PACCMATPUBAIOTCS KaK IPAHUILI o0macTeit
PaBHBIX OLICHOK XapaKTePHCTHK O0beKkTa. B KauecTBe OCHOBHBIX XapaKTEPUCTUK OOBEKTA MCIOIB3YIOTCS CIIEI Ma-
TPUIBI CHCTEMBI M 3HAYEHUE ONpeAenuTeNsi. [lomydeHHbie 00IaCTH HUCIIONB30BANNCEH JIII OOBEKTHBU3AINH OLCHKN
OIepaTopoM XapaKTEePHCTHK O0OBEKTa B MpPOLECcce YNpPaBICHHs, a TAKKe ULl OLCHKH MMHTALMOHHBIX XapaKTepPHCTUK
TPEHAKHBIX K 00YYAIONIMX KOMIUIEKCOB I10 MOITOTOBKE OMEPaTopPOB (HA3EMHBIX, BO3/IYIIHBIX, HAIBOIHBIX TPAHCIIOPTHBIX
CPEZICTB) HAa OCHOBE JJAHHBIX HOPMAJILHOTO (DYHKIIHOHMPOBAHMUS CUCTEM: OIepaTop - peabHbIi 00BEKT, OIepaTop - Mo-
J1eNb 00BEKTA.

ESTIMATES OPERATOR OF THE CHARACTERISTICS OF THE OBJECT BY CONTROL
Garkina ILA., Danilov A.M., Suhov Y.I.

Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28),
e-mail: fmatem@pguas.ru

The technique of objective estimation of the facility operator is given (assuming the hypothesis of stationarity)
from the viewpoint of formation control actions. The technique is based on a specially developed functional quality
(recorded as aperiodicity and oscillation control object). The boundaries of the areas of equal ratings (characteristics of
the object) are line-level functional quality. The main characteristics of an object used the trace of the matrix and the
value of the determinant.The resulting field used for objective estimation of operator characteristics of the object in the
process control, and to assess the performance of simulation and training systems trenazhnyh on training of operators
(land, air, surface vehicles) based on the normal functioning of the systems: operator - the real object, the operator - the
model object.

U3 OIIBITA PASBPABOTKU MATEPUAJIOB CIIELIUAJIBHOT'O HASHAYEHMUSI
l'apbkuna U.A., lanuioB A.M., [lerpenko B.O.

OI'BOY BIIO «Ilen3eHCcKuit rocyIapCTBEHHbI YHUBEPCUTET aPXUTEKTYPhI U CTPOUTEIBCTBAY,
Iensa, Poccust (440028, Iensa, yiu. [epmana Turtosa, 28 ),
e-mail: fmatem@pguas.ru

[pennararorcst METOAONOTMYECKUE TPUHIUIBI CHHTE3a CTPOUTENBHBIX MATEPHUANIOB CHEHATbHOTO HA3HAUSHUS
Ha OCHOBE MOJIETIMPOBAHHS IIPOIIECCOB ()OPMHUPOBAHHS UX CTPYKTYPBI M CBOHCTB C HUCIIOIBb30BaHHEM IPUHIUIIOB CH-
CTEMHOTO aHajM3a, JOIyCKaloI1e HCHONb30BaHHE UTEPATUBHOTO CIOCO0a, a TaKXkKe COOCTBEHHBIH OIMBIT MPOEKTH-
pOBaHUS paJHallMOHHO-3aIIUTHBIX U XUMHUUECKH CTOMKMX MaTepuaiioB. JlaeTcs obmiast cxema B3aUMOJICHCTBUS Iiepe-
MEHHBIX B HCCIIElyeMOH CHCTEME Ha OCHOBE YaCTHBIX HaOMIoAEeHNH QYHKIIMOHMPOBAHHS PACCMAaTPHBAEMOTO 0OBEKTA.
VKa3bIBaeTCsl aNTOPUTM OIPEJISNCHUs 3aBUCHMOCTEH M3ydaeMbIX CBOICTB MAaT€pPHAJIOB OT COBOKYITHOCTH (JaKTOPOB.
Ioka3bIBaeTcs 11€1€c000pa3HOCTh PACCMOTPEHNUS MaTepHana Kak CJI0KHOW CHCTEMbI  UCTIONb30BaHNS KOTHUTUBHOTO
MOJIEJIMPOBAHNS ISl IOCTPOCHUS HEPAPXUIECKUX CTPYKTYP, KaK KPUTEPHEB KauecTBa, TAK U COOCTBEHHO MaTepHala.
ITpuBonATCS KOHKPETHBIE TPHUMEPHI aHATM3a U CUHTE3a MaTepHasoB, MOATBEpKAAtoNMe 3(PPEKTUBHOCTD UCTIONB30-
BAHMS NIPEJUTOKEHHBIX IPHHITUIIOB IIPOSKTHPOBAHUSL.
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EXPERIENCE IN DEVELOPING MATERIALS SPECIAL PURPOSE
Garkina I.A., Danilov A.M., Petrenko V.O.
Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28), e-mail:regas@pguas.ru

The methodological principles of synthesis of building materials for special purposes based simulation of the
formation of their structure and properties using the principles of system analysis (possible to use an iterative method),
as well as your own experience in designing radiation-proof and chemically resistant materials are proposed. Gives
a general scheme of interaction of variables in the system under study based on observations of the functioning of
the object. Specifies the algorithm to determine the dependency of the studied material properties from a combination
of factors. It is shown that consideration should be material as a complex system; use cognitive modeling to build
a hierarchical structure of criteria of quality and material. The concrete examples of the analysis and synthesis of
materials, confirming the efficiency of the proposed design principles are given.

KIIACCUDPUKALIUSA OBFBEKTOB OPTATUYECKHUX CUCTEM
IO UX TMHAMHUYECKHUM XAPAKTEPUCTUKAM

l'apbkuna U.A., anuios A.M., Copoxun /I.C.

OI'BOY BIIO «Ilen3eHcKkuit rocy1apCTBEHHbIH YHUBEPCUTET aPXUTEKTYPhI U CTPOUTEIBCTBAY,
Ilensa, Poccust (440028, [en3a, yn.I'epmana Tutosa, 28), e-mail: fmatem@pguas.ru

Ipennaraercs MeToauKa OOBbEKTHBU3ALMHU OLIEGHKH OIIEPATOPOM XapaKTEPUCTHK 00BEKTa B MPOLECCE HOPMAllb-
HOTO (pyHKIIMOHUPOBAHMS 1IEIOCTHOH YEIOBEKO-MALIMHHON CHCTEMBl. AKTYaJIbHOCTb HUCCIICIOBAHUH OINpEeNnseTcs
HEOOXOZMMOCTBIO TOTy4YeHHs! TPeOyeMbIX MMHUTAIMOHHBIX XapaKTePHCTUK TPEHAKHBIX M OOydaroI[HX KOMILIEKCOB
0 MOJTOTOBKE ONEpaTopoB MOOMIIBHBIX CHCTEM. MeTO/MKa OLEHKH OCHOBBIBAETCS Ha CIEIMAIbHO pa3paboTaHHOM
(byHKIMOHANE, TO3BOJIAIOIIEM IIPOU3BOUTE CPABHEHNE IMHAMUYECKUX XapaKTEPUCTHUK JIBYX CHCTEM: OIepaTop — pe-
aIIbHBII 0OBEKT M OIIepaTop - MozielIb 00beKTa. B (hyHKIMOHANIE YUNTBIBAIOTCS allepUOIMYHOCTD WITH KOJICOATENbHOCTD
00beKTa, COOCTBEHHBIE YACTOTHI KoaeOaHuii, Oe3pa3mepHbie K09(QOHUIIMEHTHI 3aTyXaHHs, a TAKKe MHbIe HHBAPUAHTHI
MaTpHllbl ypaBHeHU# aBrokeHus. C HCTIONb30BaHUEM (DyHKIMOHANA ONPEISIeHbI 00JIACTH PaBHBIX OLIEHOK, O3BOJIAIO-
M€ MONYYNTh KIacc 00BEKTa NPHU 3aIaHHON 6aIbHOCTH MKabl. I[IpuBOAMTCS MpaKTHYeCcKas peaan3alnus METOLUKH.

HUMAN-MACHINE SYSTEM: CLASSIFICATION OF OBJECTS
BY THEIR DYNAMIC CHARACTERISTICS

Garkina I.A., Danilov A.M., Sorokin D.S.

Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28),
e-mail: fmatem@pguas.ru

The technique of objective estimation of operator characteristics of the object in the normal functioning of the
whole man-machine system is given. Relevance of the study is the need to obtain the required characteristics training
systems for the preparation of operators of mobile systems. Assessment methodology is based on a specially developed
functionals. It allows you to compare the dynamic characteristics of the two systems: the operator - the real object
and the operator - the model object. In functional accounted aperiodicity or oscillating object, natural frequencies,
damping dimensionless coefficients, and other invariants of matrix equations of motion. C using a functional defined
on equal ratings. It is possible to establish the class of an object at a given scale. The practical implementation of the
methodology is given.

ABTOCEPBUC M IIEPEBO3KH C IMMO3UIIMIA TEOPUU CUCTEM
MACCOBOT'O OBCJIYKUBAHUS

Tlapokuna U.A., JanuiaoB A.M., Kapes M.H.

OI'BOY BIIO «llen3eHckuil rocyjapcTBEHHbIH YHUBEPCUTET aPXUTEKTYPbl U CTPOUTEIILCTBAY,
[lensa, Poccus (440028, r. Ilen3a, yn. I'epmana TutoBa, 28), e-mail: fmatem@pguas.ru

C 10o3uIMi TEOPUU CHCTEM MACcCOBOT0 00OCIY)KHBAHUS pACCMATPUBAIOTCS JIBE aKTyaJIbHBIE 3a/]a9H aBTOCEPBHU-
ca, CBA3aHHBIC C OPraHU3AIC PEMOHTA aBTOMAIIINH U ONTHMHU3ALUEH JesITeTbHOCTH TPAHCIIOPTHO-TIOTUCTHYECKUX
KOMITaHHH C MCIIOJIb30BaHUEM UTEPALMOHHON npouenypbl. OCHOBHOE BHUMAaHHE YCISETCSl KOJMYSCTBEHHBIM Me-
ToJaM pemieHus (pa3paboTka MaTeMaTHYECKAX METOJOB; OTHICKAaHIE OCHOBHBIX XapaKTEPUCTHK MPOIECCOB 00CITy-
JKMBaHUS (CpeJiHee YMCIO0 MAIlWH, HY)KIAIOMIMXCS B PEMOHTE B JJAHHBIH MOMEHT, YMCJIO aBTOMAIIHMH, BBIXOISIINX
W3 CTPOS 32 ONPEACICHHBIN MPOMEKYTOK BPEMEHH; BpEeMsl PEMOHTA U T.J.); OI[CHKA KadyecTBa (YHKIMOHUPOBAHUS
BCEH 00CITyKUBAIOWICH CUCTEMbI. AHAIU3UPYETCS IeATEIbHOCTh TPAHCIOPTHO-IOIMCTUYECKUX KOMITAHUH; Ipesa-
TarOTCSI METOIBI: ONTHMHU3ALUHU TPAHCIIOPTHBIX H3/IECPKEK H MapIIPYTOB IIEPEBO3KHU IPy30B; pacyeTa TPAHCIIOPTHBIX
pacxo/ioB; OpraHu3aluy U o0ecreueH s JOCTaBKH TOBAPOB, SIKOHOMHUYECKOTO 00OCHOBAHMSI BAPHAHTOB JIOCTABKU
HE3aBHCHMO OT 00beMa Tpy3a. YKa3bIBaIOTCS OCHOBHBIC KpHUTEPHU IPPEKTHBHOCTH IMPOIECCOB OOCITYKHBaHUS.
[IpuBoauTcs npumep.
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CAR SERVICE AND TRANSPORT ORGANIZATION FROM THE STANDPOINT
OF THE THEORY OF QUEUING SYSTEMS

Garkina I.A., Danilov A.M., Karev M.N.

Penza state university of architecture and construction (Russia, 440028, Penza, Titov str., 28),
e-mail: fmatem@pguas.ru

From the standpoint of the theory of queuing systems two urgent tasks automotive service (organization of car
repair; optimization of transportation; possible to use an iterative procedure) are considered. Focuses on quantitative
methods for solving (development of mathematical methods; finding the main characteristics of service processes
(average number of cars in need of repair in the presently; the number of cars breaking down at a predetermined time
interval; repair time, etc.); evaluation of the quality of functioning of all systems serving). Analyzed the activity of
the transport and logistics companies; suggests methods for the optimization of transport costs and freight routes;
calculation of transport costs; the provision and delivery of goods; feasibility study options for delivery (regardless of
the amount of cargo). Identifies the main criteria of efficiency of service processes. An example is given.

HNH®OPMANUOHHAS CUCTEMA JJIsA OIIEHKHA BBIITOJTHEHM S
PA3PSATHBIX TPEBOBAHUMU 11O CIIOPTUBHOMY ®EXTOBAHUIO

I'epacumenko JI.B., I'punsik B.M.

BI1aIMBOCTOKCKHI rOCYIapCTBEHHBIN YHUBEPCUTET SKOHOMUKH U cepBuCca, BiaguBocTok, Poccust
(690014 r.BnaguBoctok, yia.loroms, 41 ayn.1448), e-mail: LVGer@yandex.ru, Viktor.Grinyak@vvsu.ru.

B crarbe o0cysknaercst opraHu3alMoHHasi CTOPOHA IPOOJIEMBI BBIIIOJIHEHHST CHOPTCMEHAMHU-(DEXTOBAIBIIMKAMH Pa3-
PAAHBIX TPEOOBAHHIA 1 IPUCBOCHNUS PA3PsiIOoB. ABTOPBI IIPEAIArat0T MOJEIb HH(POPMALIMOHHON CHCTEMBI, KOTOPast aBTOMa-
TH3UPYeT HPOLECC MPOBEPKH BBIIOIHEHUS Pa3psIIHBIX TPEOOBAHMI U NpejHa3HAuCHA TS HCIIOIB30BaHMS COTPYIHUKAMU
peruoHanbHBIX (eneparyii HEeXTOBAaHMSA U PETHOHATBHBIX YIPaBIeHUH (pU3HYecKor KylnbTypsl 1 criopTa Poccun. B cratbe
TIPUBOJLITCS. YHUBEPCAIBHBIC AJITOPUTMBI pacdeTa BBINOIHEHHUS PaspsiIHBIX TPeOOBAaHMI IO CIIOPTHBHOMY (DEXTOBAHHIO
U CTPYKTypa MH()OPMALIMOHHOH CHCTEMBI, CO3IaHHON Ha MX OcHOBe. VMH(opMalMOHHas cHCTeMa BKJIIOYaeT B ceOs Mmoa-
CHCTEMBI: BbIOOpa criocoba MPOBEpKH, N3MEHEHNsI HOPMaTHBa, IPOCMOTPA Pa3psIIHBIX TPeOOBAHNMI, pacdyeTa BBIIOTHEHHS
MAacCCOBBIX CIIOPTHBHBIX Pa3psIOB M0 KOJTUUYECTBY OfEPKaHHBIX MOOeA, pacdera BbinonHenus paspana KMC u 3Banuii mo
KOJTMYECTBY OZIepKaHHBIX 1100e, pacdera noarseprkaeHns paspsiga KMC o konmdaecTBy ofep)kaHHBIX IT00e, pacuera Moj-
TBEP>KACHHS MACCOBBIX PA3PsIIOB 110 KOJIMUECTBY OZIEPAKAHHBIX TOOE, pacueTa BBIIONHEHNS | pa3psiia o MecTy, 3aHATOMY
Ha COPEBHOBAHMSIX, pacuera BblnoyHeHUs paspsara KMC u 3BaHull I0 MecTy, 3aHITOMY Ha COPEBHOBAHUSX, COXPAHCHUS
PE3yIbTaToB CIIOPTCMEHA B 0a3y JaHHBIX, BOCCTAHOBIIEHHS PE3yNBTATOB CIIOPTCMEHA U3 0a3bl JaHHBIX, PacueTa IOATBEPIK-
JeHus 1 paspsiia IO MECTy, 3aHATOMY Ha COPEBHOBAHUSX, pacyeTa noarsepskaeHus paspsaga KMC no mecty, 3aHsATOMY Ha
copeBHOBaHMSX. [lomyuaemslil 3(EKT OT HCTIOMB30BAHMS CHCTEMBI - MUHUMU3ALMS BEPOSITHOCTU OIIMOKU B PacueTax.

INFORMATION SYSTEM FOR FENCING SPORTSMEN RATING CHECKING
Gerasimenko L.V., Grinyak V.M.

Vladivostok State University of Economics and Services, Vladivostok, Russia
(41 Gogolya str., 690014, Vladivostok, office 1448), e-mail: LVGer@yandex.ru, Viktor.Grinyak@vvsu.ru.

The paper discusses the organizational aspect of the problem-performing athletes fencers based requirements and assigning
categories. The authors propose a model of an information system that automates the process of verification of discharge
requirements and is designed for use by regional fencing federations and regional department of physical culture and sports
in Russia. The paper presents the algorithms for calculating the universal implementation of the requirements based on sports
fencing and structure of an information system created on their basis. Information system includes subsystems: select a method
for checking, change the norm, based viewing requirements, calculate the mass execution of sports categories by the number
of victories, the calculation of the discharge performance of CCM in the number of titles and victories, calculating discharge
CCM confirmation by the number of victories, the calculation confirmation mass categories by the number of victories, the
calculation is 1 category in the place occupied by the competition, calculating the discharge performance of the CCM and ranks
at the place occupied by the competition, the conservation of the athlete in the database, the recovery of the athlete from the
database, calculation confirmation by 1st grade the place occupied by the competition, calculating discharge confirm CCM space
consumed at the event. The resulting effect of using the system - minimizing the probability of error in the calculations.

MOJEJUPOBAHUE IMPOLUECCOB AJANITALIMA
I'eprer O.M., Kouerypos B.A., Turapenko E.IO.

Hauunonanbhslit nccnenoBarenbekuii ToMCKHii NONUTEXHUYECKUI yHUBEpCUTeT, ToMmck, Poccus
(634050, r. Tomck, poctexT Jlennna, 30), e-mail: olgagerget@mail.ru

Cratbs SIBISIETCSA PE3yIbTaTOM HAayIHBIX MCCICJOBAHUN COTPYIHUKOB Kadeapsl NPUKIaTHON MaTeMaTuku ToM-
CKOTO ITOJIMTEXHUYECKOTO YHUBEPCUTETA, PAabOTAIONIMX B KOJUIEKTHBE HAay4HOH MIKOuIbl «Pa3paboTka (pusnyecknx oc-
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HOB NPOrpaMMHOI0O obecrieueHust SHGpFO-I/IH(i)OpMaLII/IOHHOFO NpeaACTaBICHUA d)yHKLU/IOHaJ'ILHLIX ocobeHHOCTEH op-
TaHM3Ma B 3aga4dax HC‘{C6H0-HpO(1)HHaKTH‘ICCKOfI MEIULMHBD), 1 MOCBAIICHA BOIIPOCaAM pa3pa60TKI/I YHUBEPCAJIBHOI'O
MaTeMaTu4CCKOro armapara, KOTOpLIﬁ TIO3BOJIUT pelIaTh 3a/la4yr KOHTPOJIA, ajanTallii U YIIPpaBJICHUA. B crarbe ¢ no-
SUIHKU CUCTEMHOTO ITOAXO0Aa pacCMaTpuBacTCA IMPOLECC B3aMMOJICHCTBHUS MaKpOoOOpranusma ¢ BHEIITHEH cpenoﬁ. U3-
JIOKEHBI OCHOBHBIC METO/IbI KJ'IaCCI/I(bI/IKaL[PIH o0BeKTa HCCJIICIOBAHUA (Opl"aHI/BM ‘IeJ’[OBeKa) Ha OOHOPOAHLIC I'PYIIIIbI.
Ocob0e BHUMaAHUE YACICHO KJIaCCI/I(I)I/IKaHI/II/I 00BEKTOB 110 rpynmnaM B IMPOCTPAaHCTBE ITIABHBIX KOMITOHCHT. HpI/IBeﬂeH
npumMep paGOTBI aJIropuT™Ma Ha p€ajibHbIX NaHHBIX. npeZ[CTaBJ'IQH KpI/ITepHﬁ OLICHKHW ananTalluOHHBIX BO3MOXKHOCTEH
OpraHusMa 4€JIOBCKa.

SIMULATION OF ADAPTATION PROCESSES
Gerget O.M., Kochegurov V.A., Titarenko E.Y.

National Research Tomsk Polytechnic University, Tomsk, Russia
(634050, Tomsk, Lenin Avenue, 30),
e-mail: olgagerget@mail.ru

The article is scientific research results achieved at department of Applied Mathematics at Tomsk Polytechnic
University. Investigators have been working in the scientific school team “Development of software physical bases
for the power-information representation of organism functional features in treatment-and-prophylactic medicine
problems”. The article is devoted to questions of universal mathematical apparatus development which will allow to
solve the problems of control, adaptation and management. In this paper the process of makrooorganizm interaction
with external environment is considered from the system approach position. The basic methods of the research object
(human body) classification by uniform groups are stated. The special attention is paid to object classification by groups
in the main component space. An algorithm work example for real data is given. The estimation criterion of human
body adaptation opportunities is presented.

BUXPETOKOBASI JMATHOCTHUKA AJIIOMUHHUEBBIX CIINTABOB
C JUVIEKTPUYECKUM ITOKPBITUEM

I'epycor A.B."*3, JlanteB A.10.'2, Eropos A.B.!

1 AnTaiickuii rocynapCTBEHHBIN yHUBEpCUTET, I. bapHayi, e-mail: pvv@asu.ru
2 UncrutyT ¢msukn npounocty u Marepuanoseaennss CO PAH, r. Tomck
3 HanmoHaIbHBIN HCCIIEeA0BATENbCKI TOMCKHI TOMUTEXHUYECKUH YHUBEPCHUTET, T. ToMck

Pa3paboTaHo MHKPOIPOLECCOPHOE BHXPETOKOBOE YCTPONCTBO, MO3BOJSIOLICE ONPEACIATh U KOHTPOINPOBATH
TOJILMHY HAJICKTPUYCCKHUX HMOKPHITHH Ha TOKONPOBOASIINX 00BEKTaxX. IIpH HEJOCTATOYHON TOUYHOCTH HU3MEPEHHI
JaHHOE YCTPOWCTBO MMEET MPEHUMYIIECTBO MePea BUXPETOKOBBIMH MPEOOPa30BaTeIMU, OCHOBAaHHBIMU Ha aHAIH3e
roporpaoB 0e3 MPUMEHEHUs] MHKPOKOHTpoJIIepa. [IpuMeHeHe MUKPOKOHTPOJLIEpa HO3BOIMIO IPHMEHHUTH LH(PO-
ByI0 00pabOTKy CHUTHANIOB, 3()(EKTUBHYIO [UIS TIOJABICHHs CITy4allHbIX oMeX. Vcnonp3oBaHue aHamoro-nuuppoBoro
npeobGpaszoBaresst O3BOJIMIO CHU3UTH TPeOOBaHUS K MPOM3BOANTEIBHOCTH MUKPOKOHTPOJLIEPA, MPOBOJSIIETO 00pa-
00TKy maHHBIX. 151 IPOBEPKH PabOTOCIIOCOOGHOCTH JAHHOTO yCTPONCTBA ObIIN MPOBEACHBI TECTOBBIC H3MEPEHHS Ha
QTFOMHHHEBOM cIulaBe AMIS ¢ pa3indHON TOJIIUHON IHAICKTPHYECKOr0 MOKPBITHS. OTMEYEHO, YTO MONTYyYEHHBIC
Pe3yJIBTaThl COMIACYIOTCSI C TEOPETHUESCKUMHU PAcueTaMy, IPUBEICHHBIME B TUTeparype. CeaHo 3aKI0ueHHe O BO3-
MOKHOCTH MIPUMEHEHHs JAHHOTO YCTPONCTBA ISl KOHTPOJIS TOJIIIMHBI AUAICKTPHUYESCKUX TIOKPBITHI Ha aTIOMHHHE-
BBIX CIUIABAX.

EDDY CURRENT DIAGNOSIS OF ALUMINUM ALLOYS
WITH A DIELECTRIC COATING

Gerusov A.V.'*3 Laptev A.Y."?, Egorov A.V.!

1 Altai State University, Barnayl,
e-mail: pvv@asu.ru
2 Institute of Strength Physics and Materials Science of the Siberian Branch
of the Russian Academy of Sciences, Tomsk
3 National Research Tomsk Polytechnic University, Tomsk

Microprocessor eddy current device that allows to determine and control the thickness of the dielectric
coatings on conductive objects was developed. In case of insufficient accuracy of measurement, this device has
the advantage over the eddy current probes based on the analysis of hodographs without using a microcontroller.
The use of the microcontroller allowed to apply digital signal processing effective to suppress random noise. Using
analog-to-digital converter allowed to reduce the performance requirements of the microcontroller conducting data
processing. To test the efficiency of this device were performed test measurements on the aluminum alloy AMg5
with different thickness of the dielectric coating. It is noted that the results consistent with theoretical calculations
in the literature. It is concluded about the possibility of using this device to control the thickness of the dielectric
coatings on aluminum alloys.
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NMOBBIINEHUE TEXHOJIOTUYECKHUX TAPAMETPOB BOCCTAHOBUTEJIBHbBIX
MMPOLNECCOB ITPU OBPABOTKE CTAJIU B ATPETATE «KOBII-ITEYb»

I'm3arynun P.A., Baayes /I.B., Cepuxtoa A.

FOprunckuit TexHOIOrHYecKuit HHCTUTYT (puitran) denepanbHOro roCyaapCTBEHHOTO OIKETHOTO
00pa30BaTeIbHOTO YUPEIKICHUSI BBICIIETO MTpodeccroHanbHoro obpasosanus «HannoHaabHbI HecienoBaTebeKuil
Tomckwii monmuTexHnIeckuil yauBepcutet», fOpra, Pocens (652050, FOpra, yn. Jleaunarpaackas, 26),
e-mail: gra@nkfi.ru, valuevden@rambler.ru.

B coBpemeHHOI MeTaiuTypruy 00IbII0e BHUMAHHE y/IeIsieTcsl PoOIeMe CHIKEHHS pacXo/ia PacKUCIUTENeH 1 Jie-
THPYIOIINX 100aBOK IMyTeM pa3pabOTKU pallOHAIBHBIX CIOCOOOB UX BBEACHUS B CTallb C OAHOBPEMEHHBIM yITyqIIEHUEM
€e KauecTBa 3a CYET CHIDKCHHS KOHIICHTPAIMK BPEAHBIX IPUMECEH, a TakKe MOBBIIIECHHS CKBO3HOTO KodduIenTa uc-
TIOJIL30BAHMS JIETHPYIOIIEro daemMeHTa. OMHUM U3 MyTel peleHus ITOH MpoOIeMbl SBISIETCS] MOBBILIICHUE H3BICUCHHS
JIETUPYIOLIEro JIeMEeHTa U3 IIIaka 3a CYET MHTCHCH(HMKAIMH IIPOLECCOB BOCCTAHOBJICHHUS NPH 00pabOTKe pacIuIaBoB
B COBPEMEHHBIX arperarax «KOBII-NEYb», 000PYJOBAHHBIX PA3MTHIHBIMU CHCTEMAaMH IS MEPEMEIINBAHUS MeTalia 1
nuraka. [IponsBeneHa oneHka BO3MOXKHOH CTEIEHN Pa3BUTHsI BOCCTAHOBHTEIBHBIX MPOIIECCOB IIPH 00pabOTKe METaILIH-
YECKOTO M IIUTAKOBOTO PACTIIIABOB B KOBIIIE HAa arPErare «KOBII-TIEUb» B yCIOBUAX HHTEHCHBHOTO MEPEMEIIHBAHHUS BAHHBI
HMHEpTHBIM ra3oM. [lomyuyeHsl IPOMBIIIIEHHbIEC JAHHbIE, HOATBEPKAAOIINE BO3MOXKHOCTh YMEHBIICHUS KOHLCHTPALIUU
OKCHJIOB JKeJIe3a M MapraHlia B IITaKe ¥ CTaOMIN3aIiN COEPKaHMs MapraHila 1 KPEMHUS B METalIe.

IMPROVING THE PROCESS PARAMETERS REGENERATIVE PROCESSES
AT STEEL PROCESSING LADLE FURNACE

Gizatulin R.A., Valuev D.V., Serikbol A.

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: gra@nkfi.ru, valuevden@rambler.ru

In modern metallurgy considerable attention to reducing the consumption of reductants and dopants through the development
of rational methods for their introduction into steel while improving its quality by reducing the concentration of harmful impurities, as
well as increasing the through utilization of the alloying element . One way of solving this problem is to increase the extraction of the
alloying element of slag due to intensification of the processes of recovery in the processing of melts in modern ladle furnace equipped
with different systems for mixing metal and slag. An assessment of possible development of regenerative processes in the processing
of metal and slag melts in the ladle to ladle furnace under intensive stirring bath inert gas. Industrial received data confirming ability to
reduce the concentration of iron and manganese oxides in the slag and stabilization of manganese and silicon metal.

TEXHOJIOT'Usl KOMILIEKCHOM OBPABOTKHA METAJLIA
HA BBIITYCKE KAJIBIIUEM U ATIOMUHUEM

I'm3arynun P.A., Baayes /I.B., Exemena Y.B.

IOpruHckuit TexHoMOrnuecKuit HHCTUTYT (prnnai) dexepanbHOro rocyaapCTBEHHOTO OIOIKETHOTO
00pa30BaTEIBHOTO YUPEkKICHUS BBICIIETO ITpodeccroHanbHoro oopasoBanust «HanmoHaabHBII Hecie0BaTebCKuit
Tomckuii nonutexHuyeckuit yausepceutet», fOpra, Pocens (652050, FOpra, ya. Jlenunrpaackas, 26),
e-mail: gra@nkfi.ru, valuevden@rambler.ru

Ha metammyprudeckux npeanpusaTusx o0paboTkoil paciiiaBa KadblUeM peIaeTcs Heblii KOMIUIEKC 3a/1a4: CHIKe-
HHE COJIepP)KaHMsI KUCIIOPOJia, Cepbl, HEMETAIMYSCKHUX BKIIFOYCHUI; MOAN(DUIIMPOBAHHE HEMETAIUTNYESCKUX BKITIOUCHHH;
TIOBBIIICHIE MEXaHIMYECKUX CBOMCTB METaJlIa; MOBBIICHNE pa3nuBaeMocTd Ha MHJI3 craneil, pacKuCIeHHBIX alFOMU-
HHeM 1 Jp. KonnuecTBo yCBOGHHOTO KasIbLysl, MOP(OIOrHs U COCTaB BKJIFOYCHHUH 3aBUCAT OT M3MEHEHHMS KOHLICHTPALIU
QIIFOMHUHUS, KUCTIOPOJA M CEPBI B PACIUIABE B CIIydae BBEACHHUS KAJIBIMSA B METAIUI B BHJE NMOPOLIKOBOM MPOBOJOKH, a
TaKKe COCTaBa LIJIaKa IIPY BBEACHUU CIUIABOB KaJIbLIMS Ha BBIITYCKE U3 CTAJICIUIABUIIBHOIO arperara B koBll. Pazpaboran
crioco0 BBOJA CUITMKOKAJIBIHS B METAJIT Ha BHIITYCKE U3 CTAJIETIIABIIBHOTO arperara B CTalepa3IHBOYHbIN KOBII B aTi0-
MMHHEBBIX KOHTeHHepax-cTakaHax. [1oyrydeHbl IPOMBIILICHHbIE JaHHbIE, TIOATBEPKAIOIIIE BO3BMOXKHOCTh 00SCIICYEeHHUS
JOCTaTOYHO BBICOKOTO M CTAOMIBHOTO, B YCIOBHSIX KOHKPETHOTO II€Xa, YCBOSHHUS KaIbLHs U €T0 (P (HEKTHBHOTO BO3AEH-
CTBUS HA COCTaB U (DM3MKO-XUMHUYECKOE COCTOSIHHE PACILIaBa U CBOMCTBA TOTOBOW METAJUIONPOIYKIIUH.

TECHNOLOGY OF COMPLEX PROCESSING OF STEEL AT THE RELEASE
OF CALCIUM AND ALUMINIUM

Gizatulin R.A., Valuev D.V., Edesheva C.V.
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: gra@nkfi.ru,valuevden@rambler.ru

At steel mills melt processing calcium solve a complex task: reduction of oxygen, sulfur, nonmetallic inclusions;
modification of nonmetallic inclusions, improving the mechanical properties of the metal, improving castability on
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continuous casting machine AK steel, etc. Quantity of calcium absorption, morphology and composition of inclusions
dependent changes in the concentration of aluminum, oxygen and sulfur in the melt in the case of administration of
calcium metal in the form of a cored wire as well as the slag composition when administered alloys of calcium release
from the steel making unit into a ladle. A method of entering into the metal to silicocalcium release of steelmaking
unit in the steel ladle in aluminum containers glasses. Industrial data obtained, confirming the possibility of providing
a sufficiently high and stable, in a particular shop, calcium absorption and its effective impact on the composition and
physico-chemical state of the melt and the properties of the finished steel products.

YUCJIEHHOE UCCJIEJOBAHUME IMPOLECCA KPUCTAJIVIM3ALIUHN
3ATOTOBKHU ITPEBEHTOPA

I'mnesa J.A., Coxonosa O.0., Tpydanos H.A.

[lepMckuii HalIMOHANBHBIN UCCIIEA0BATENbCKUI TOJIUTEXHUYECKUI yHUBEPCUTET, [lepmb,
eg mp@mail.ru

B nanHO# paboTe OblIa paccMOTpeHa MaTeMaTuIecKast MOJEeNb CONMPSDKEHHBIX THAPOAMHAMUYESCKHUX U TETUTOBBIX
MPOIIECCOB B OTIMBKE M (hOPME MPH U3TOTOBICHUH JTUTHEBOU 3arOTOBKHU MPEBEHTOPA — OTBETCTBEHHOTO pabodero aie-
MEHTa KOMIUIEKTa POTHBOBBIOPOCOBOTO 000PYIOBaHHUS JOOBIBAIOIICH MPOMBIIIIICHHOCTH. Takxke OBLTH MOCTPOCHBI
JIMCKPETHBIC aHAJIOTH PeaJIbHBIX TEXHOJIOIMUYECKUX MPOLIECCOB cpeacTBaMu nporpaMmMuoro kojaa ProCAST, B noiHo#
HECTAallMOHAPHON TPEXMEPHOH MOCTAaHOBKE pellieHa TOCTaBJICHHAs 3a1a4a. Ha 0CHOBe YMCICHHOTO MOIEIUPOBAHUS
M3yuYeHa BOJIIOIMS TEMIIEPATYPHBIX IMOJIEH B Mpoliecce KPUCTATU3AIMH CIITKA ITPEBEHTOPA, IPEACTABICHBI KAPTHHBI
TMHAMHUKH (GOpMHUPOBaHUS TBEPIOH (a3bl ¢ TECYCHHEM BPEMEHH U MPOAHAIM3UPOBAHO paclpeie]ICHue yCaI0qHON o~
PUCTOCTH B peallbHOM NPEBEHTOPE M ero 4MciaeHHON Mmonenu. KaptuHa pacnpeneneHus NopucTOCTH, TOITy4YeHHas B
XOJIe YHCIIEHHOTO PEICHHs IOCTaBICHHON 3a/1a4M, TIONTBEPIKICHA SKCIIEPIMEHTATIPHO Ha MTPENaprupOBaHHOM 00pasiie
JINTOM 3arOTOBKH.

NUMERICAL SIMULATION OF PREVENTER
INGOT SOLIDIFICATION

Gileva E.A., Sokolova O.0., Trufanov N.A.

Perm National Research Polytechnic University, Perm,
eg mp@mail.ru

Technological stages of steel borehole preventor casting are studied during this research. Preventor is a very
important part of blow-out equipment. A mathematical model of the integrated hydrodynamic and thermal processes
in the mould and casting is formulated. Discrete analogues for some technological processes are derived. The problem
is solved as three-dimensional using numerical procedures and means of ProCAST software. Images of solid part
formation within the time are provided. Shrinkage porosity allocation for both numerical model and preventor itself
is analyzed. Analysis and comparison of the numerical simulation and full-scale experiment (prepared sample of real
preventor) results proved validity of computational experiment.

PO PAMMHBI KOMIIIEKC PACYETA XAPAKTEPUCTUK MHOTOKAHAJIBHBIX
CUCTEM MACCOBOI'O OBCJIY’KUBAHUS C «PASOT'PEBOM»
N NMOAXOJ K EI'O TECTUPOBAHHUIO

I'magun C.A.!, Xomonenko A.JI.!, Marsees C.B.?

1 ®I'bOY BIIO «IletepOyprekuii rocynapcTBEHHBIN YHUBEPCUTET MyTel coodmenns Mmmneparopa Anekcanapa »,
Cankr-IletepOypr, Poccus (190031, Cankr-IletepOypr, MockoBckwuit mip., 9),
e-mail: sgindin@gmail.com
2 ®I'KBOY BIIO «Boenno-kocmuueckas akajaemusi iMeHu A.®D. Moxkaiickoro»
MunuctepctBa od6oponsl Poccuiickoit ®eneparmu, Cankr-IlerepOypr, Poccus
(197198, Canxkr-IletepOypr, ya. XKXnanosckas, 13),
e-mail: sw.matveev(@gmail.com

JUis MHOTOKaHaJbHBIX cucTeM MaccoBoro obcmyxuanus (CMO) ¢ «pa3orpeBoM» co3aaH NPOrpaMM-
HBIH KOMIIJIEKC, TTO3BOJISIOIINI BBIIONHATH BBIYMCICHNE BEPOITHOCTHO-BPEMEHHBIX XapaKTEPUCTHK HAa OCHOBE
MaTpHll HHTEHCUBHOCTEH MEpPeXoJ0B MEXAY MUKPOCOCTOSIHUSAMH CHUCTeMBbl. OTIMYHUTEIBHONW 0COOCHHOCTBIO
KOMILIEKCA SBJISAETCS MCIOIb30BaHHE BXOAHBIX JaHHBIX B MCXOJHOM MAaTPUYHOM BHJE, 00eCIIeYHBaIOIIee yHU-
BEPCaIbHOCTh NpuMeHeHus npu ananuze CMO pa3iauyHbIX KJIaccoB. B crarbe omuchiBaeTcss COCTaB U Ha3Ha-
YeHHEe KOMIUIEKCA, a TAaKKe Pe3yJbTaThl B3aUMHOTO TECTUPOBAHMA IOJy4aeMbIX PE3yJIbTaTOB Ha MOJEINAX C
«pazorpeBomM» M anmnpoKcHMaiueil AByX(a3HbIM THIEPIKCIOHEHIIMAIBHBIM paclpeneieHueM U AByX(pa3HbIM
00001IeHHBIM pacnpenenaeHneM Dpnanra. [IporpaMMHBII KOMILIEKC MTO3BOJSAET MOBBICUTh TOYHOCTD TI0OJIyUae-
MBIX BEPOATHOCTHO-BPEMEHHLIX XaPAKTEPUCTUK 3a CUET YyUCTa BJIUAHUA «pa30rpeBar. Kommekc Takxe npume-
HUM JAJIs pacyeTa BepOsTHOCTHO-BpeMeHHbIX XapakTepucTuk CMO npyrux kiaaccoB. BeIrOIHBIME OTIHYHMAMHI
KOMIIJIEKCA SBJISAIOTCSA BO3SMOXHOCTHU IO UHTETPALIUU JUIA IPOrpaMMUCTOB U UCITIOJIB30BAaHUE B pacue€Tax MHOTO-
KaHaIbHBIX HeMapkoBckux CMO.
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PROGRAM FOR PROBABILITY-TIME CHARACTERISTICS CALCULATION
IN MULTICHANNEL QUEUEING SYSTEMS WITH «WARM-UP»
AND ITS TESTING APPROACH

Gindin S.I.', Khomonenko A.D.!, Matveev S.V.2

1 Petersburg State Transport University, St. Petersburg, Russia (190031, St. Petersburg, Moscow Avenue, 9),
e-mail: sgindin@gmail.com
2 Military Space academy n.a. A.F. Mozhaisky, Saint-Petersburg, Russia
(197198, Saint-Petersburg, street Zhdanovskaya, 13), e-mail: sw.matveev(@gmail.com

For the queueing systems (QS) with «warm-up» a software package has been developed, which enables the
calculation of the probability-time characteristics based on the intensity matrix of transitions between microstates
of the system. A distinctive feature of the complex is the use of the input data in a matrix form, providing versatility
in the analysis of different classes of QS.The paper describes the structure and functions of the complex, as well
as the cross-testing results obtained for models with «warm-up» and approximated by two-phase hyperexponential
distribution and two-phase generalized Erlang distribution. Software package allows to improve the accuracy of the
probability-time characteristics by taking into account the influence of the «warm-up». The package is also applicable
for the calculation of probability-time characteristics of other classes of QS. Favorable package features are complex
integration capabilities for programmers and use of multi-Markov queuing in calculations.

PACUET HECTAIIMOHAPHBIX TEMITEPATYPHBIX PEXKUMOB BO3YIIHBIX JIUHAN
SJEKTPONEPEJAYN C YYETOM HEJIMHEMHOCTHU MPOLHECCOB TEIIVTIOOBMEHA

I'mpuun C.C., I'opronos B.H., buryn A.f1.

OI'bBOY BIIO «OMckuii rocynapcTBeHHBII TeXHUUECKUH yHUBepcuTeT», OMcK, Poccust
(644050, . Omck, ip. Mupa, 11), e-mail: stansg@mail.ru

PaccMmoTpeH HOBBIH OAXO/ K pacyeTy HecTallMOHAPHBIX TeMIIEPaTypHBIX PEKUMOB BO3AYILIHBIX JIUHUIN JIEKTPO-
Tiepeaun, OCHOBAHHBIN Ha MPUONIKEHHOM aHATMTHYECKOM pelieHnn U GepeHnnanIsHoro ypaBHEeH S Harpesa. Jlan-
HOE ypaBHEHUE HEJIMHEHHO, TaK KaK COJIEPIKUT YSTBEPTYIO CTeIeHb aOCOIIOTHO TeMIepaTypsl mposoja. B npemiara-
€MOM TIOJIXOJI€ OCYIIECTBISIETCS MOHIKEHNE CTETICHN TEMIIEPaTyphl 10 BTOPOH IO METOAY HAaMMEHBIINX KBAJPAaTOB B
aHaynrHdeckoil popme. IIpeoOpaszoBaHHOE ypaBHEHHE MMEET JOCTATOYHO IPOCTOE 00IIee pEelIeHHE, ONpeaeiIeMoe
4eTHIPhM MapamMmeTpamu. CpaBHATEIbHBIC PACIETHI OKA3aJIH, YTO 3HAUCHNUS TEMIIEPATyPHI IPOBOAA B II000H MOMEHT
BPEMEHH, I1OJIyYEHHBIE NIPEUIaracMbIM METOJOM U IIyTEM YUCJICHHOTO PEIeHHs UCXOJHOIO YpaBHEHHUs], IPAKTUYECKU
HE OTIIMYAIOTCS APYT OT Apyra. Pa3paboTaHHbIN METOA MOXKET OBITH HCTIOIB30BaH IIPH IIPOBEPKE A0y CTUMOCTH TEILIO-
BOTO PEKUMA JIMHUU B YCJIOBUAX U3MEHSIOUICHCS HArpy3KH, a TAKKe [Vl pacyeTa II0Tepb SHEPrUU.

CALCULATION OF UNSTEADY TEMPERATURE REGIMES OF OVERHEAD POWER
LINES, TAKING INTO ACCOUNT THE NONLINEARITY OF HEAT TRANSFER PROCESSES

Girshin S.S., Goryunov V.N., Bigun A.Y.
Omsk State Technical University, Omsk, Russia (644050, Omsk, street Mira, 11), e-mail: stansg@mail.ru

A new approach to the calculation of time-dependent temperature regimes of overhead power lines, based on an
approximate analytical solution of the differential equation of heat. This equation is nonlinear, as it contains the fourth
power of the absolute temperature of the wire. The proposed approach is performed lowering the temperature to a
second degree least squares in analytical form. Transformed equation is fairly simple general solution, defined by four
parameters. Comparative calculations show that the temperature of the wire at any time by the inventive method and
by numerical solutions of the original equation, practically do not differ from each other. The developed method can be
used for validation of the thermal regime of the line in a changing load, as well as for the calculation of the energy loss.

OBECIIEYEHUE HAJJEXKHOCTHU ITPU MOATI'OTOBKE K TACCAXKUPCKHUM
HEPEBO3KAM NOJABHUKHOI'O COCTABA ABTOTPAHCIIOPTHOI'O NTPEAITPUATUA

Tnymos U.C.

OI'BOY BIIO «TromeHckuit rocynapcTBeHHbIN HedTera3oBblil yHuBepcure», Tromens, Poccust
(625000, r. Tromens, yi1. Bonomapckoro, 38), glumov@tsogu.ru

TpaHCTIOPT MPUHAATIEKUT OAHON U3 CaMBIX OOJBIINX M CIOXKHBIX CHCTEM, C KOTOPBIMU MPUXOAUTHCS HMETh JETI0
B OpraHW3alUy >KU3HU obmiecTBa. [TOMCKH ONTUMANBHBIX PEIICHHUH, MO3BOJISIOINX CIIPABUTHCS C HEOOXOAMMBIMHU
NIepeBO3KAMU NP MUHUMAIBHBIX 3aTpaTax CPEACTB, B HACTOAIIEE BPEMs — OfIHA U3 HEHTPAIbHBIX 3a7ad. [IpogykTom
OCHOBHOM JIeTeJIbHOCTH TPAHCIIOPTHOI'O MPEALIPUATHS SBIIACTCS OKa3aHUE TPAHCIIOPTHBIX YCIIYT. DTH YCIYTH HE MO-
TYT OCYHIECTBIAThCA Oe3 0OecTIeueH s HaJIeXHOCTH aBTOTPAHCIIOPTHBIX CPeAcTB. [1oBbIIIeHNe HaaeKHOCTH TTIOBHK-
HOT'O U BOJUTEJIBCKOI'O COCTaBa SIBJSCTCS OJHUM U3 HAIIPABJICHUH 110 yIy4llICHUIO KaueCTBa TPAHCIIOPTHBIX YCIYT. Jlns
TIOBBIIIEHHS KaUeCTBA PECYPCOB, UCIIONB3YEMbIX B TACCAXKUPCKHUX MEPEBO3KAX, HEOOXOIMMA METOANKA, TTO3BOJISIONIAs
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HE TOJIBKO OLICHHUTH MX YPOBEHB, HO U MO3BOJISAIONIAS YIIPABJIATH MPOIIECCOM X MOATOTOBKHU. B 3T0# cTaThe mpeacTas-
JIeHA METOMKA ONTUMHU3AIINH HAJEKHOCTH TTOJBHKHOTO U BOAUTEIHCKOTO COCTAaBa Yepe3 HaXOKICHHE MUHUMAITbHBIX
3arpar Ha UX MOATOTOBKY, OCHOBaHHAsl Ha MPOILIECCHOM Mojaxojue MexayHapogaHoro crannapra ISO cepuu 9000. B
pe3yabTare MpOoBEACHHON PabOThl OBUTH OIMPEISICHBI 3HAYEHHSI CUITBI BIMSHUS 00€CHEUNBAOIINX MIPOLECCOB HA Ha-
JISKHOCTh TIOIBUYKHOTO U BOJMTEILCKOTO COCTABa, /ISl PEIICHHS 3aaul ONTHMHU3AIMK. YTO MO3BOJIUIIO OMPEICIUTh
COOTHOIIIEHHE TIOKa3aTeneil 6e30MacHOCTH, KOM(MOPTHOCTH U HAIEKHOCTH ISl JOCTHKCHUSI HEOOXOIUMOTO YPOBHSI
HaJIC)KHOCTH MPH TIOATOTOBKE K OCYIIECTBICHHIO MACCAKUPCKHUX MEPEBO30K.

ENSURING RELIABILITY BY PREPARATION FOR PASSENGER TRAFFIC
OF THE ROLLING STOCK OF THE MOTOR TRANSPORTATION ENTERPRISE

Glumov I.S.

Tyumen State Oil and Gas University, Tyumen, Russian
(625000, Tyumen, Volodarsky str., 38), glumov@tsogu.ru

Transport belongs to one of the biggest and difficult systems with which to have to deal in the organization of life
of society. Searches of the optimum decisions allowing to cope with necessary transportations at the minimum expenses
of means, now — one of the central tasks. A product of primary activity of transport enterprise is rendering transport
services. These services can’t be carried out without ensuring reliability of vehicles. Increase of reliability of rolling and
driver’s stock is one of the directions on improvement of quality of transport services. The technique allowing not only
to estimate their level, but also allowing to operate process of their preparation is necessary for improvement of quality
of the resources used in passenger traffic. The technique, optimization of reliability of rolling and driver’s stock through
finding of the minimum costs of their preparation based on process approach of the international ISO standard of a
series 9000 is presented in this article. As a result of the carried-out work values of force of influence of the providing
processes on reliability of rolling and driver’s stock, for the solution of a problem of optimization were defined. That
allowed to define a ratio of indicators of safety, comfort and reliability for achievement of necessary level of reliability
by preparation for implementation of passenger traffic.

HAIIPSKEHHO-JE®OPMHUPOBAHHOE COCTOSIHUE OCHOBAHUI
OYHIAMEHTOB CJIOKHOU ®OPMbI ITIOJOLIBbI

I'nymxos A.B., Inymkos B.E.

[ToBomxkCcKuli TOCYIaPCTBEHHbIM TEXHOIOIMYECKUH YHUBEPCUTET,
424000, Poccus, . Momkap-Onna, . Jlenuna, 1. 3, e-mail: 256289@mail.ru

IpencraBiaeHbl pe3y/bTaThl PACUETOB IPYHTOBOIO OCHOBAHHS MHOTOYTOJIBHBIX (DYHIaAMEHTOB. B COBpeMEHHBIX
CTPOUTENBHBIX HOPMAX M MpaBHJIaX HE PacCMaTPUBAETCS pacuyeT (pyHIaMEHTOB CIOKHON MHOTOYTOJIBbHON (OPMBI C
y4EeTOM MX B3aHMMHOTO BIUSHUS. B3anMHoe BinsiHue GyHIaAMEHTOB CIOKHOM KOH(GUTIYpAIIUH IO 3JI€BaTOPbI aHAJIH-
THYECKUMH METOJJaMHU IIPOU3BECTH HE MPEACTABIISICTCS BO3MOKHBIM. L{e)1b10 mpoBeieHHOI paboTEI SIBIIsIach OILIEHKA
HanpsDKeHAN 1 AeopMaIiii B OCHOBaHHH (yHIaMEHTOB dJeBaTopa KOHCTpYKUui narckoil komnaanu SKIOLD A/S
B MECTHBIX MH)XXEHEPHO-TEOJIOTMYECKHX YCIOBHSAX. B reoIorHuecKoM CTPOCHUH IUIOIMIAAKH MPUHUMAIOT y4acTHe
9ITIOBHAJIBHO-/ICITIOBHAJIbHBIC YETBEPTUYHBIC OTIOKCHUS, MOACTHIAEMbIC OTIOKECHHSIMH BEPXHETATApPCKOTO spyca
BepxHeil nepmMu. OJTHOBPEMEHHBIN y4eT MPOYHOCTHHIX M Je(OPMAIIMOHHBIX CBOIMCTB I'pYHTa B pacueTax Hamps-
KEHHO-/1e()OPMHUPOBAHHOTO COCTOSTHUSI OCHOBAHHH OB OCYIECTBIICH B PEIICHUH MPOCTPAHCTBEHHOH yrpyromia-
ctryeckoii 3agaun MKD. B kauecTBe ycIOBUS TEKy4eCTH NMPH PELICHUH 3a/1a4H ObIJIO MPUHSTO YCIOBHE MpEIesb-
Horo paBHoBecusi Mopa-Kynona. CTyneHn Harpy3Kku KOppeIupyloT ¢ 00pa3oBaHHEM 30H NPEIeIbHOTO PABHOBECUS
B OCHOBaHHH U NEPEXOOM IPYHTA U3 YIPYTOro COCTOSHHUS B yHpyromiactuueckoe. [IpoBeieHHbIE HCCIIeT0BaHUs
MOATBEPIKIAIOT 1eTIec000pa3sHOCTh MPOCKTHPOBaHUS (YHIAMEHTOB MO MPEIEIbHO JOMYCTUMBIM ocaakaM. CraTbs
npejHa3Ha4YeHa JJIsl CHEeNHAINCTOB B 001aCTH MPOMBIIIJICHHOTO U IPaXKJaHCKOTO CTPOUTEILCTBA U HHKEHEPOB-TE0-
TEXHUKOB.

STRESS-STRAIN ANALYSIS OF THE ODD-SHAPED FOOTING SOIL BASEMENT
Glushkov A.V., Glushkov V.E.
Volga State University of Technology, E-mail: 256289@mail.ru

This article reviews the calculation issues of the bases and foundations with the irregular footing shape.
Normative documents do not allow to estimate the stress-strain state of bases of the complex shape foundations
with their mutual influence. The purpose of work is to investigate the distribution of stresses and strains in the core
foundation for elevator Danish company SKIOLD A/S for the actual geological conditions. The geological structure
of the site involved eluvial-talus Quaternary deposits underlained by sediments of the upper-tatar tier of the Upper
Permian. Finite element method was used to solve an issue with the spatial elastic-plastic parameters. As a condition
of limit equilibrium accepted yield criterion (strength) of the Mohr-Coulomb. The calculation was made using the
step procedure of loading, taking into account the strength and deformation properties of the soil at the bottom.
Research undertaken also indicates the ability to calculate the foundations with the complex shape by maximum
permissible settlements, using the proposed method. This article seems to be interesting to those who work in the
field of building construction and geotechnics engineering.
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AJITOPUTM CIUTA’KMBAHUSA TOTOKA TJIYBUHBI U1 MOCJEIYIOIIEMR
T'EHEPAIIMU TIOBEPXHOCTHU HA TEXHOJIOT'NU APEX

Tonenkos B.B., I'eprer Q.M.

Tomckuii [Tonmurexunueckuit Yausepcurert, Tomck, Poccust
(634050 r. Tomek, np. Jlenuna, 30, TITY, UK),
e-mail: valery.golenkov@gmail.com

B pamkax jaHHOH pabOThI Ha IPUMEpe NHTEPAKTUBHON ITECOYHHMIIE TI0Ka3aHO, YTO Ka4eCTBO KaJpa IIyOHHEL, a B
MOCIIEYIOIIEM TeHepUpyeMoe H300paskeHHe, 3aBUCHUT KaK OT yCTPOICTBA, KOTOPOE €ro FeHEPHPYET, TAK U OT METO0B
00paboTku naHHEIX. [IprBeeH OBICTPBIN aAJTOPUTM CIIAXXHBAHUS KapThl IyOuHBI 3D ceHcopa Juis yMEHBIICHUSI 110~
IPELIHOCTH ¥ JIMKBUAALMHK JehekToB. IIponutocTpupoBaHbl HCXOAHBIC H OT(HIBTPOBAHHbBIC Kaapbl TyOHHbL. B naH-
HOM clTydae Juist 00paboTKH! JaHHBIX OBLT MCIIOIB30BaH METOJ CINIAHHOB. B craThe Takke NmpuBeIeHb H300paKeHHs
IJIOCKOCTH, CTCHEPUPOBAHHON 1O HEOOpabOTaHHOH M CINIa)KEHHOH ITyOuHe.

DEPTH&ACUTE;S SMOOTHING ALGORITHM FOR SUBSEQUENT
GENERATIONS SURFACE ON APEX TECHNOLOGY

Golenkov V.V,, Gerget O.M.

National Research Tomsk Polytechnic Univercity, Applied Mathematics Department,
e-mail: valery.golenkov@gmail.com

In this work, an interactive sandbox shows the fact that the quality of the frame depth, and subsequently generated
image depend on the device that generates it and methods of data processing. There is a fast algorithm for smoothing
the 3D sensor depth card, which reduces errors and eliminates defects. There are also illustrated the original and the
filtered depth frames. In this case, data processing is based on spline methods. The article also shows the plane image
which is generated from raw and smoothed depth.

METOJIUKA HEYETKOT'O CUTYAIIMOHHOI'O YITPABJIEHU S MOBNJIbHBIM
POBOTOM JJIAA JUATHOCTHUKU I'A30ITPOBOJOB

TFoyoxun U.A., Koukun I A.

OI'BOY BIIO «AcTtpaxaHCKHii TOCYTapCTBCHHBI TEXHUYECKUH YHHBEPCUTETY, ACTpaxaHb, Poccus
(414056, . Actpaxanb, ya. Tatuimiesa, 16),
e-mail: golubkin@inbox.ru

B crarbe paccmoTpeHa pa3paboTaHHAss METOIVKA YIPABICHUS IBIKCHUEM MOOMIEHOTO KOJIECHOTO TUArHOCTH-
4ecKoro poboTa B ra3onpoBoHON ceTu. Pazpaborana cTpaTerusi CHTYallMOHHOTO YIpaBiIeHHs POOOTH3UPOBAHHBIM
KOMILIEKCOM C TPEXOIOPHOH JTydeo0pa3HOl KWHEMAaTHKON. B kauecTBe Mozl yIpaBlIeHHs NCIIONIb30BaHA HEYETKas
MOJIeITb «CUTYALHsl — CTPATer s yIpaBlIeHUs — IeHCTBHe», KoTopast Obula MOAM(HIMPOBAHA JUTS PEIICHUS TPEICTaB-
JIeHHOU 3a/aun. JlaHHas MOIeNb CONEePIKUT HAOOp ITATIOHHBIX HEYCTKUX CHTYAIlHid, ONICHIBAIOIINX BO3MOXHBIE CO-
CTOsiHMSI MOOHMITbHOTO poboTa. OnucaHa NOC/eI0BaTeIbHOCTD ISHCTBHIA, KOTOPYIO HEOOXOANMO MTPOBECTH, YTOOBI MO~
CTPOUTH CHUTYAIIMOHHYIO MOJEJb YIPaBICHUsT POOOTOM JUIS MPOBENCHNUS JIe(HEKTOCKOIIMN Ta30IPOBOIOB. MeToauKa
CHTyaLlHOHHOFO praBHeHI/lﬂ BKJIFOYACT Tpl/l OCHOBHBIX JTaria. nonyquMe CeHCOprlX JAHHBbIX, le/lHﬂTl/Ie peIJ_IeHI/If/’I,
BbIJIaYa YIIPABISIONINX BO3ICHCTBUMA. /laHHAS METOIMKA IMOIXOAUT ISl PELICHUS CIIOKHOM 3a/1aul yIIPaBJICHUS JHa-
THOCTHYCCKUMU pOGOTaMI/I pasmﬂx pagmepos B yCJ'lOBPIf{X HU3MCHCHUA (bl/l3lfl'-leCKI/IX l'[apaMeTpOB ra30np030)1a, y'—ll/lTbl—
Basi BCE BO3MOYKHBIE MPEIC/ICHTBIL.

TECHNIQUE OF FUZZY SITUATIONAL CONTROL OF THE MOBILE ROBOT
FOR GAS PIPELINES INSPECTION

Golubkin I.A., Kochkin G.A.

The Astrakhan State Technical University, Astrakhan, Russia
(414056, Astrakhan, street Taticheva, 16),
e-mail: golubkin@inbox.ru

Designed control technique of mobile wheel robot for gas pipeline inspection is presented in this paper. We
created control strategy of robotic device with scheme that three sets of wheeled leg mechanism are circumferentially
spaced out. It was used fuzzy model «situation — control strategy — action», this model was modified. The model
contains the set of master fuzzy situations, which describe all possible mobile robot states. It was described the
sequence of actions for creation of fuzzy situation control of the mobile robot for gas pipeline inspection. The
method of situational control includes three basic stages: reception of touch data, decision-making, delivery of
operating influences. This method suits for decision of difficult control task in variable conditions of gas pipeline in
consideration of possible precedents.
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OINPEJIEJIEHUE XAPAKTEPUCTHUK 3APSTHBIX CTAHIIUA
JJIA QJIEKTPOTPAHCIIOPTA

T'oy6uuk T.B.

OI'BOY BIIO «MocKoBCKHIA aBTOMOOIILHO-TOPOKHBIN rOCYIapCTBEHHBIH TexHImYeckmid yauBepcureT (MAN)»,
Mocksa, Poccust (125319, Mockaa, Jlenunrpanckuii npocnekr, 64) tvgolubchik@mail.ru

MHorue cTpaHbl Ha CeTOHSIIHUH ICHb HaIIPaBJICHBI Ha pelIieHne OyTymux norpedHocTel B sHeprun. B 6s1cTpo
pacTyIeM U MEHSIOMEMCSI MUPE, JOCTHKEHNE YCTOHUNBOTO Pa3BUTHSI TPAHCHIOPTA CTAJIO KU3HEHHO BaKHOM MHCCH-
eif. Dnexrpomobmm (OM) npencTaBisIoT co00i OfMH M3 HanOoJee NMePCIeKTUBHBIX MyTeH K yBEINYCHUIO DHepre-
THUYECKOH O€30MacHOCTH U COKPANIEHUIO BEIOPOCOB MAapHUKOBBIX I'a30B M APYTUX 3arps3HAIONINX BEIeCTB. B cTathe
paccMaTpUBArOTCST METOABI ONTHMHU3ALUK TPUMEHEHUSI JJISKTPOTPAHCIIOPTA. 32 OCHOBY OBUI BHIOpaH 00IIEeCTBEHHBIN
TPAHCIOPT, KOTOPBIH SBIsAETCA Hanbonee ymoOHON IUIOMAAKON U anmpoOaluy HOBBIX TexHoJOrHid. IIpuMenenune
METOI0B MaTeMaTH4eCKOro MOJIeTMpoBanus B cpeae MatLab, mo3BoiseT npocuuTars SHEPreTHIECKUi OaIaHC aKKy-
MYJISITOPHON OaTape M MPOaHaIM3MPOBATh BO3MOXKHOCTh MIPUMEHEHHS B PEANIbHBIX YCIOBUSIX. DKCIIEPUMEHTATBHO

OBbLIH ONpE/eIeHb! e3/10BbIe IIUKIIBI U 10 UX Pe3y/braTaM OCYIIECTBICHO MOJCIMPOBAHNUE JIBIKEHHS IEKTpoOyca B
YCTOBHSX TPHOIMKEHHBIM K PEAJIbHBIM.

DETERMINE THE CHARACTERISTICS OF CHARGING STATIONS
FOR ELECTRIC VEHICLE

Golubchik T.V.

“Moscow State Automobile and Road Technical University (MADI)”, Moscow, Russia
(125319, Moscow, Leningrad Prospect, 64)
tvgolubchik@mail.ru

Nowadays many countries had taken course on development of future needs of electric energy. In fast developing
and changing world, an achievement of sustainable transport has become vitally important mission. Electric vehicles
is one of the most perspective ways to increasing of electric safety and reductions of greenhouse (GHG) emissions
and other pollutions. The article discusses optimization methods of usage electric vehicles. The basis was chosen
public transport, which is the most convenient platform for testing new technologies. The application of methods of
mathematical modeling in MatLab, allows to calculate the energy balance of the battery and to analyze the possibility of
applying in the real conditions. Driving cycles had been determined experimentally and on their results were performed
modeling of driving of electric bus in conditions close to the real.

PABPABOTKA AJITOPUTMOB PABOTBI SJIEKTPUYECKOI'O JU®PEPEHIINAJIA
C MUKPOIIPOLIECCOPHBIM YITPABJIEHUMEM C UCIIOJIb30OBAHUEM
HUHTEJUIEKTYAJIBHBIX KJIFOYEHN

Tonyouux T.B., ®eodanona JI.C., ®eopanos C.A., JIazapes /.b., Hacudynos U.P.

OI'BOY BIIO «MockoBcKkHii aBTOMOOHIBHO-IOPOXKHEIN TOCYAapCTBEHHBIN TexHndeckuil yausepeurtet (MAIN)»,
Mocksa, Poceust (125319, Mockaa, Jlenunrpaackuii npocnekr, 64) tvgolubchik@mail.ru

B paGote paccmarpuBaeTcsi BapHaHThl peallM3aluy dIeKTpuueckoro auddepeHipana ¢ MUKPOIPOLECCOPHBIM
YTIPaBICHHUEM, aKTyaIbHBIC TSI SIEKTPOHAKOMHUTEIBHBIX TPAHCTIOPTHBIX CPEACTB C LEIbI0 YIPa3THEHHUS COOTBETCTBY-
IOIIEr0 MEXaHUUECKOIO y3/1a U yIy4lIeHHUs] KadecTBa YIIPaBJIEHUsI TPAHCIOPTHBIM CPEICTBOM IIPH Pa3IMYHbIX BHELI-
HUX yclnoBHsX. Llenpio paboThI SBISIIOCH CO3AaHNE MUTAMOHHON MOZIENH PAOOTHI ANEKTPUIECKOro auddepeHuana
C MHUKPOIIPOLIECCOPHBIM YIPaBICHHEM U OTJIAJIKAa MX Ha UCIBITATEeIbHOM CTEHJIE VIS MOCiIeayomeil anpodanun Ha
XOZOBOM MaKeTe TPAaHCIOPTHOTO CPEACTBA C ANMEKTPHIECKoi TpaHcmuccueit Hanbonee mmpoxo qupdepenmman npu-
MEHSIETCSl B KOHCTPYKIIMH [TPUBOJIAa aBTOMOOMIIEH, /i€ MOMEHT OT BBIXOZHOTO Bajla KOPOOKH Mepezad MOPOBHY JISITUTCS
MEJKTy MOIYyOCSIMH HPABOTO M JIEBOTO Koleca. B MONMHONPHBOAHEIX aBTOMOOMIIBHBIX TPAHCIIOPTHEIX CPEICTBAX TAKKe
MOXKET IPUMEHATbCS JUIS JIeJICHUS. MOMEHTA B 3aJJaHHOM COOTHOIIEHUM MEXJY BEAYIUMHU OCSIMU, HO CIIEAYET OTMe-
THUTB, 9TO JUIs PEIICHHS 3TOI TEXHUUECKON 3aja4ul PacIpOCTPAHEHBI KOHCTPYKIMHU 1 Oe3 nuddepennuana.

DEVELOPMENT OF ALGORITHMS FOR OPERATING THE ELECTRIC DIFFERENTIAL
WITH MICROPROCESSOR CONTROL USING SMART SWITCHES

Golubchik T.V., Feofanova L.S., Feofanov S.A., Lazarev D.B., Nasibulov I.R.

Moscow State Automobile and Road Technical University (MADI), Moscow, Russia
(Leningrad Prospect, Moscow, 64125319,) tvgolubchik@mail.ru

This paper describes embodiments of the electric differential with microprocessor control. This technical problem is
important for electric and hybrid vehicles. The main goal is the abolition of the corresponding mechanical assembly through
the use of electric powertrain control system with independent drive for each axle. This will improve the quality control of
the vehicle and its safety in the long term under different external conditions. The most widely used in the construction of
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the differential drive cars where torque from the output shaft of the gearbox is equally divided between the left and right axle
shafts wheel. In four-wheel drive automotive vehicles may also be used for dividing torque in a predetermined ratio between
the major axes, but it is noted that solutions to this technical problem common design and not differential.

MOBBIINEHUE SHEPTETUYECKOM Y®®EKTUBHOCTHU TATOBOI'O
SJIEKTPOITPUBOJA TPAHCIIOPTHBIX CPEACTB C HE3ABUCUMBIMH
NHANBUAYAJIbBHBIMU ABUKUTEJAMA

TFoay6uux T.B., IOTT B.E., Hryen K.T., Jlazapes /I.b.

OT'BOY BIIO «MockoBcKkHii aBTOMOOHIIBHO-IOPOXKHBIN TOCYapCTBEHHBINH TexHnueckuil yausepeurtet (MAIN)»,
Mockaa, Poccust (125319, Mocksa, JIeHUHrpacKuii poCcHeKT, 64)

K Hacrosiiemy BpeMeHH palMOHATIBHBINA YT PELLICHHS SKOJION0-3KOHOMHYECKHX MPOOJIEM TPaaULIOHHBIX aBTOMOOHIIEH
omperieieH — Co3aHue aBToTpancopTHbIX cpencTs (ATC) ¢ nprmeneHreM TroBoro tekrporpusoza (TII1), TexHonoruii yrpas-
JIEHUsI IPUBOIHBIMU MEKTPOIBUTATENSIMU TPAHCTIOPTHBIX CPEJICTB C MEXAHMUECKH HE3aBUCHUMBIMU JIBIKUTEIISIMH, KOTOPBIE MO-
T'yT CaMOCTOSITEIIFHO IV COBMECTHO MPUBO/IUTE B IBIDKCHHE aBTOTPAHCIIOPT. [ 1011 «TATOBBII A7EKTpONpHBOIDY MOpasyMeBaeTCst
AMEKTPOMEXAHMUECKYIO CUCTEMY, NPEIHA3HAYEHHYIO JUIsl MIPUBEACHNSI B JABMYKEHHE TPAHCTIOPTHOTO CPEJICTBA, COCTOSIIYIO M3
SHEProyCTaHOBKH, HIEKTPOIPUBO/IA BEIYIIMX KOJIeC M CUCTEMBI yTipariieHust. B Hactosiiee Bpemst, Takumu ATC npr3HaHBI cTaTh
rrOpHIHbIC ABTOMOOWIIN ¢ KOMOMHHPOBAHHON CHIIOBOM 3HEProyCTaHOBKOM, cocTosiel n3 JIBC u TOI, u anexrpomMoOmy, B ToMm
YpcIie C MEXaHMIECKY HE3aBHCUMBIMH JIBIKUATEISIMI, INTAHUEM OT TSATOBOH akKyMyisiTopHoH Oarapen (TAB) nm ot koMOHHI-
|POBAHHO# AEKTPHYECKON SHEProyCTaHOBKH, cocTosiieit n3 TAB u Oy(hepHOro HaKOmUTEIIs AEKTPOIHEPIUH.

IMPROVE ENERGY EFFICIENCY TRACTION ELECTRIC VEHICLES
WITH INDEPENDENT INDIVIDUAL TRACK MOVERS

Golubchik T.V., Yutt V.E., Nguen K.T., Lazarev D.B.

Federal state educational institution «Moscow state automobile and road technical University (MADI)»,
Moscow, Russia, 125319, Moscow, LeningradskyProspekt, 64)

The paper considers the advanced propulsion systems for electric and hybrid vehicles, including mechanically independent
drives, review. To date, the rational way to solve the ecological and economic problems of conventional vehicles defined - creating
hybrid vehicles using traction drive, control technology drive motors vehicles with mechanically independent propulsion, which
can independently or together to propel vehicles. Currently, such exchanges recognized hybrid cars become a hybrid power plant,
consisting of the engine and traction drive and electric vehicles, including mechanically independent traction drive, powered by
the battery or combined electric power plant, consisting of battery and buffer storage device.

BHEJPEHME TEXHOJIOI'MA CKBO3HOI'O IU®POBOT'O INPOEKTUPOBAHMUSI
B PAMKAX HAYYHO-UCCIIEJOBATEJIBCKOU PABOTHI CTYAEHTOB U ACIIMPAHTOB

TI'onuapos K.O., PomanoBa E.A., Kynarun A.JL., Pomanos A.Jl.

Hwxeroponckuii rocynapcTBeHHbIH TexHUYeckuil yHIBepcuTeT UM. P.E.Anekceesa,
600950 r. Hwxuauit Hosropon, yi. Mununa 1 24, e-mail: nil_st@nntu.nnov.ru

OpHa 13 OCHOBHBIX 3a]1a4 CETOHS — ATO COKPAIIEHNE BPEMEHH IIUKIIA OT Ppa3pabOTKH IO TOTOBOTO MU3/EIIHNS, MHHH-
MH3aIust T0pabOTOK U, COOTBETCTBEHHO, YMEHbBIIIEHHE BPEMEHHBIX U TPYAOBBIX 3arpar. CHCTEMbI CKBO3HOTO LIU(GPOBOrO
MPOEKTUPOBAHHS, HA COBPEMEHHOM 3Talle, BKIIFOYAIOT B Ce0sl HE TOJIBKO CHCTEMbI KOMITBFOTEPHOTO MOJICIHPOBAHHS, HO
U 0051a1al0T BO3MOXKHOCTBIO OBICTPOI peanu3ali KOHCTPYKTOPCKHX M TEXHOJIOTMYECKHX PEIICHHH C MPHMEHEHHEM
TEXHOJIOIMH OBICTPOTO MPOTOTUIMPOBAHHS. Peann3alys NPUHIMITA CKBOSHOTO IIPOCKTHPOBAHHs Ga3upyeTcs: Ha HCIIONb-
30BaHUU TPEXMEPHBIX MO)Ie.]'leI\/'I Ha BCEX CTaauAX TEXHOJIOTMYECKOU IMOATOTOBKH, 5TO IMO3BOJIACT HCKIIOUHUTH OL[II/I6KI/I, HE-
n30e)KHO BO3HUKAOIIKE MIPH MepeBoze HHPOPMALIMH 13 OHOTO (opmara B APYyroif, U CHUKAET BIHSHUE YETIOBEYCCKOTO
¢axropa. CkBo3HOE 1H(POBOE MPOCSKTHPOBAHKE MTO3BOJISIET CHU3UTH CE0ECTOMMOCTh MPOIYKIIMH, HOBBICUTH P (EKTHB-
HOCTb M Ka4eCTBO, 00ECTIeYNTh CKBO3HOE YIPABIICHHE TIPOCKTOM B YCIOBHSIX IPYHIIOBOM paboThl. B crarbe mpencraBieH
onbIT HIKeroposickoro rocyIapCTBeHHOTO TeXHUUEeCKOro yHuBepcurera uM. P.E. AnekceeBa 1o BHEPEHUIO CKBO3HOTO
1 POBOTrO MPOSKTUPOBAHUS TT0 CXeMe «Hest — 3D-MojieNb — pacueT — IPOTOTHUII — TOTOBOE n3jenuey. [IpuBeneH npumep
ycnemHoﬁ peajin3aiiuu 1pu BbINTOJTHEHUU Haquo—MccneaosaTenbcxoﬁ pa6OTl:I MOJIOACKHBIM KOJIJICKTUBOM.

INTRODUCTION OF TECHNOLOGY OF THROUGH DIGITAL DESIGN
WITHIN RESEARCH WORK OF STUDENTS AND GRADUATE STUDENTS

Goncharov K.O., Romanova E.A., Kulagin A.L., Romanov A.D.

The Nizhny Novgorod state technical university of R. E. Alekseev, 603950, Nizhny Novgorod, Minin st. 24,
e-mail: nil_st@nntu.nnov.ru

One of the main objectives today — this reduction of time of a cycle from development to a finished
product, minimization of completions and, respectively, reduction of time and labor expenditure. Systems of
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through digital design, at the present stage, include not only systems of computer modeling, but also possess
possibility of fast implementation of design and technological decisions with application of technologies of
fast prototyping. Realization of the principle of through design is based on use of three-dimensional models
at all stages of technological preparation, it allows to exclude the mistakes which are inevitably arising at the
translation of information from one format in another and reduces influence of a human factor. Through digital
design allows to reduce product cost, to increase efficiency and quality, to provide through management of the
project in the conditions of group work. Experience of the Nizhny Novgorod state technical university of R.
E. Alekseev on introduction of through digital design according to the scheme “idea-a 3D model-calculation-a
prototype-a finished product” is presented in article. The example of successful realization when performing
research work as youth collective is given.

CPABHUTEJIbHBIN AHAJIN3 METOJIA KOHTPOJISI APUOMETHYECKHUX OIEPATIMI
B CUCTEME OCTATOYHBIX KJIACCOB

Topaenxo /I.B.!, Pesenbkon JI.H.?

1 ®BI'OY BIIO «CraBpononbckuil rocy1apCTBEHHBII arpapHslil yHusepcureT», CraBponons, Poccus
(355000, r.CraBpormons, mep. 300TeXHU4YecKui, 12), e-mail: stgau.ru
2 ®BI'OY BIIO «®unuan Poccuiickoro rocyjapcTBEHHOIO COLUAIBHOIO yHUBEpcUTeTa B I. CTaBpoInoiey,
r.CraBponons, Poccus (355000, r. CraBponons, yia. OKTa0pbckast, 66),
e-mail: mgsu_s@mail.ru

MopynsipHble KOABI CHCTEMBI OCTAaTOYHBIX KJIAcCOB 00Tafal0T MOTEHIHATbHBIMH BO3MOXKHOCTSIMH II0
MOCTPOCHUIO KOJOB, CIOCOOHBIX OOHApy)XMBaTh M MCIPABISATH OIIMOKK B MPOIECCE BBHIOIHEHHS OTeparuit
HE3aBHUCUMO OT TPUPOABI BO3HUKHOBEHUS apudmMerndecknx omubok. B cmydae oOHapyxeHHs omuOKH Mpo-
M3BOJIMTCS KOPPEKLUs OMNO0YHON KoMOMHanuu. B craThe npecTaBieH CpaBHUTENBHBIN aHATN3 YHCell, Ipe/-
CTaBJICHHBIX B CHCTEME OCTATOYHBIX KiaccoB M AN-Kkozxe. AHAIU3 MOKa3ad, 9YTO €CTECTBEHHAsI N30BITOYHOCTH
AN-Ko01a HAMHOTO BBIIIE, YeM M30BITOYHOCTH YHCEJ, IPEJACTABICHHBIX B CHCTEME OCTAaTOYHBIX KiaccoB. Omnpe-
neneHsl foctonHcTBa AN-koma. Ha ocHOBaHMH MPOBECHHOTO aHATN3a MOXHO CAENaTh BBIBOA O TOM, YTO MpPH-
MeHeHre AN-KOZOB [UIsl KOHTPOJISl apuMETHYECKHUX ONepalyil B CHCTEMe OCTaTOYHBIX KJIACCOB MMEET CIeay-
IOIIe JOCTOMHCTBA: MPOCTOTA peann3anuu; ObICTpoaelcTBIe; HeOOoNbIIoH 00heM BEIUUCICHIH U YMEHBIICHNE
anmapaTypHBIX 3aTpar.

COMPARATIVE ANALYSIS OF THE CONTROL METHOD OF ARITHMETIC
OPERATIONS IN THE RESIDUE NUMBER SYSTEM

Gordenko D.V.!, Rezenkov D.N.?

1 Stavropol state agrarian university, Stavropol, Russia (355000, Stavropol, Zootekhnichesky Lane, 12),
e-mail: stgau.ru
2 Branch of the Russian state social university in Stavropol, Stavropol, Russia
(355000, Stavropol, Oktyabrskaya St., 66), mgsuk s@mail.ru

Modular codes of residue number system possess potential opportunities to create the codes, capable to find and
correct errors in the course of operation performance, irrespective of the nature of emergence of arithmetic errors. In case
of error detection the correction of a wrong combination is made. The comparative analysis of the numbers represented
in the residue number system and AN code is given in the article. The analysis showed that natural redundancy of an AN
code is much higher, than redundancy of the numbers represented in the residue number system. AN code advantages
are determined. On the basis of the carried-out analysis it is possible to make a conclusion that application of AN
codes to control the arithmetic operations in the residue number system has the following advantages: simplicity of
realization; speed; not large volume of calculations and reduction of hardware expenses.

IMPOI'PAMMHBIE CPEJCTBA BCEPEXKUMHOI'O MATEMATHUYECKOI'O
MOJEJNPOBAHUA U AHAJIN3A OYHKIIMOHUPOBAHUA TUCTAHIIMUOHHBIX 3AIIUT

T'opauenko U.C.

Hanmonanbhslit nccnenoBarenbekuii ToMCKHii NONUTEXHUYECKUI yHUBEpCUTeT, ToMmck, Poccns
(634050, Tomck, mp. Jlenuna, 30),
e-mail: ivangs87@mail.ru

B nannoii pabote paccMoTpeHa npodiiemMa HelpaBHIbHOTO (PYHKIIMOHHPOBAHUS pEICHHOM 32Tl 1 aBTOMAaTHK!
(P3A), B TOM uncIIe AUCTAHIMOHHOM 3amUTHI (/13), B CBA3M C HECOOTBETCTBUEM X HACTPOCK KOHKPETHBIM YCIOBHSIM
(YHKIMOHHMPOBaHUS JIeKTpodHepreTndeckux cucreM (39C). B kauecTBe 0OCHOBHBIX (h)aKTOPOB YKa3aHHOH POOIEMbI
OTIPEICNICHBI: HCTIOIb30BAHIE HEJOCTATOYHO MOJHON M JOCTOBEpHOI MH(MOPMALUK O Mponeccax B 000PyIOBaHUU U
33C B nesnoM npu Hactpoiike P3A; rpyObit n 0000IIEHHbIH yUeT OrpelHOCTeil KOHKPETHBIX peann3annii P3A n n3-
MepuTenbHbBIX Tpanchopmaropos (MUT). Ha ocHOBaHMM KpaTKoO MpeCTaBICHHBIX B pa0OTe PE3yIbTaTOB HCCICAOBAHUI
CcJieNIaHbI BEIBOJIBI 00 a/IeKBaTHOCTH pa3paboTaHHOIT MaTemaTndeckoit Moaein /13, a Taioke 3 (EeKTUBHOCTH €€ IpuMe-
HEHUS IS a[IeKBaTHOTO aHAIN3a MIPUINH HEMPABUIBHOTO (DYHKIMOHUPOBAHHS, KaK OHOTO U3 ACTIEKTOB MPABMIBHON
HacTpoiiku /13.
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SOFTWARE TOOLS FOR FULLY-VARIABLEMATHEMATICAL SIMULATING
AND ANALYSING DISTANCE PROTECTION OPERATION

Gordienko I.S.

National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, street Lenina, 30),
e-mail: ivangs87@mail.ru

In this paper considered the problem of wrong action of relay protection and automation (RPA) including the
distance protection (DP) due to mismatch setting specific conditions of the Power system (PS) operation. The main
factorsof this problem: the insufficient and inaccurate information about processes in the equipment and in PS using
during RPA tuning; the rough and generalized account of the errors introduced by the RPA hardware and measurement
transformers. Based on the research, briefly presented in the article, it is concluded that the adequate mathematical
models is useful for analysis the reasons of wrong working DP during solving task of correct setting ones.

NH®OPMALMOHHAS BE3OITACHOCTb B CUCTEMAX DJIEKTPOHHbBIX YCJYT
T'opemnk C.JL., JIsanep B.C.

OT'BOY BIIO «Cankr-IletepOyprekuii HalMOHATBHBIN HCCIEA0BATENECKHH YHHBEPCUTET HHPOPMAIIMOHHBIX
TEXHOJIOTHI, MEXaHUKH 1 onTHKW», CaHkT-IletepOypr, Poccus
(197101, r. Canxkr-IlerepOypr, KponBepkckuii mpocmexT, 1.49.),
e-mail: lyaper@mail.ru

[TpoBeneH aHanu3 MpodaeM HHGOPMALMOHHON OE30ITaACHOCTH IS ANEKTPOHHBIX YCIyT. [lepeuncieHbl OCHOBHbIE
HaIpaBJICHUS Pa3BUTHS YTPO3, CPEM KOTOPHIX BEIJETICHa KITI0UeBast — yrpo3a 6e301acHOCTH MOIb30BaATEIbCKUX aTPH-
OyTOB JI0CTYIIa K 3JIEKTPOHHBIM yciryraM. [Ipon3BeieHo cpaBHEHUE CyIECTBYOIINX MOIXO0B 11 oOecriedeHust oes-
OTIACHOCTH TIOJIb30BATEIbCKUX aTPHOYTOB JOCTYIA K SIEKTPOHHBIM YCIyTaM, BEISIBICHBI HEIOCTATKH CYIIECTBYIOIIIX
pELICHNH, CBA3aHHbIE C HU3KUM YPOBHEM O€30MacHOCTH M CTPYKTYPOH 1oJIb30BaTeNnbckoro nurepdeiica. O6ocHoBana
aKTyaJbHOCTD MOBBIIICHUS YPOBHS HH()OPMAMOHHON 0€30MaCHOCTH ISl YCIYT GAaHKOBCKOTO CEKTOpa, MEKTPOHHOIT
KOMMEPIIMH U TOCYaPCTBEHHBIX MEKTPOHHBIX yciyT. [IpeioxkeHo perieHre B Bujie MporpaMMHO-aNnapaTHOro KoM-
TUIEKCA, BBITOIHSIONIETO (DYHKIIMH YIIPABICHUS MTOT30BaTEILCKUMH aTpHOyTaMH JOCTyIa Ha 0a3e 0OJIaqHBIX TEXHO-
JIOTHH, TTO3BOJISOLIETO MOBBICUTH YPOBEHb HH(OPMALIMOHHOI O€3011aCHOCTH M 3PTOHOMHUKH MPH JI0CTYTIE K SIEKTPOH-
HBIM yCITyTaM.

ELECTRONIC SERVICES INFORMATION SECURITY ISSUES OVERVIEW
Gorelik S.L., Lyaper V.S.

St-Petersburg National Research University of Information Technologies, Mechanics and Optics, Saint-Petersburg,
Russia (197101, Saint-Petersburg, Kronverkskiy pr., 49), e-mail: lyaper@mail.ru

The review of the information security issues for e-services is presented. Main trends were taken into account,
among them key threat was identified — user identity and credentials security. Technical approaches for credentials
protection were compared, as a result revealed the shortcomings of existing solutions associated with a low level of
safety and user interface. The urgency of increasing the level of information security services for banking, e-commerce
and e-government services was illustrated. Proposed solution in the form of hardware and software to perform the
functions for managing user identity and credentials based on cloud technology to increase the level of information
security and ergonomics for access to electronic services.

PACTIPEJIEJIEHUE ABTOMOBWJIEM 110 TIOJTOCAM JIBUKEHUSA
HA ABTOMAT'UCTPAJIN

T'opesioB A.M., Biacos A.A., Yymknna 7K.A.

OI'bOY BIIO «llen3eHckuil rocyjapcTBEHHbIH YHUBEPCUTET apXUTEKTYPbl U CTPOUTEIBCTBA»
(440028, . ITen3a, yi. 'epmana Turtosa, 28), e-mail:obd@pguas.ru

Crarbsi TOCBSILEHA HCCIICIOBAHUIO JIBYKSHHSI aBTOMOOMIIEH 110 aBTOMarucTpaisiM. PaccmorpeHo pacnpesneneHne
aBTOMOOMIIECH TI0 ToT0caM ABMKeHUs. TpaAuINOHHO MaKpOCKOIMIECKHE MOJIEIIH, HCIIOIb3yEeMbIC B CHCTEMAX yIPaB-
JICHHs IBMDKCHHEM Ha aBTOMarkcTpaisiX, PACCMaTPUBAIOT TOJBKO MPOJOJIBHOE JIBIYKEHHE TPAHCIOPTHBIX IIOTOKOB, a
BOIIPOCY pacHpeieNIeHUsI THTEHCUBHOCTH TI0 TT0JI0CaM JBIKEHHS He yAEIeHO A0DKHOTO BHUMaHUsL. M3BecTHEIE dKce-
PHMEHTAJIbHBIC UCCIICIOBAHUS pacIpe/IeNICH s TPAHCIIOPTHBIX IIOTOKOB 110 I0JI0CAM JIBHIKSHHS HE B ITOJIHOW Mepe yuu-
TBHIBAIOT XaPAKTEPUCTUKU TPAHCIIOPTHBIX MOTOKOB. Pa3paboTana MMHUTaIMOHHAS MUKPOCKOMHMYECKast MOZIENb Y9acTKa
aBromaructpaiu B nporpamme SUMO 1 poBe/ieHO HCCIIeA0BaHKUE BIHSHUS BEIMYMHBI TPAHCIIOPTHOTO CIIPOCa U Ba-
pHaIyy CKOPOCTeH TPAaHCHOPTHOTO MOTOKA Ha PAcIpereleHne aBTOMOOMIIEH 1Mo monocaM JBrkeHHs. KauecTBeHHO
HOJTy9YEeHHBIE PE3yNIbTaThl MOACINPOBAHHUS COBIIAIAIOT C N3BECTHBHIMU UCCIICIOBAHUSIMU. B pesynbrare crarucTHyeckoit
00pabOoTKH pe3yabTaTOB MOACTHPOBAHUS TTOMY4I€HA PETPECCHOHHAS MOZIENb 3arPy3KH MOJIOC JBIKEHHS, yUUTHIBAIO-
I1asi BEJIMYMHY TPAHCIIOPTHOTO CIIPOCa U CPEIHEKBAIPATUIHOE OTKIIOHEHNE CKOPOCTEH JIBHIKCHHUSI.
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VEHICLES DISTRIBUTION AMONG LANES ON THE HIGHWAY
Gorelov A.M., Vlasov A.A., Chushkina Z.A.

Penza State University of the Architecture and Building (440028, Penza, street Hermann Titov, 28),
e-mail:obd@pguas.ru

The paper is devoted to research of traffic movement on highways. Vehicles distribution among lanes is considered.
Traditionally macroscopic models, used in control systems by movement on highways, longitudinal movement of
traffic flow is considered only, and to a question of volumes distribution among lanes is not given due attention. Known
experimental researches of flow distribution among lanes not to the full consider characteristics of transport streams.
The microscopic simulation model of a highway section in program SUMO is developed and research of transport
demand values influence and a variation of flow speeds to distribution among lanes are carried out. Qualitatively
received of modeling results coincide with known researches. After statistical analyzing of modeling results it is
received regression model of lanes loading, considering transport demand value and mean square deviation of speeds.

OIITUMAJIBHOE YIIPABJIEHUE NPOIECCAMMH TEIIJIOMACCOOBMEHA
TP KOHBEKTUBHOMU CYIIKE JPEBECHHBI

TopoxoBckuii A.T., lumkuna E.E., Yepubimes O.H.

OI'BOY BIIO «Ypanbckuii rocyIapCTBEHHBIHN JeCOTEXHUUECKHI yHUBepcnuTeT», ExarepnnOypr, Poccus
(620100, ExarepunOypr, yin. Cubupckuii Tpakt 37), e-mail: elenashishkina@yandex.ru

B cratbe paccMmaTpuBaroTCs TEOPETUUECKUE MCCIIEOBAHUS JIECOCYIIMIBHON KaMephl Kak 00bEeKTa yIpaBlIeHUsS
C pacIpe/ie/ieHHBIMA TapameTpamu. [Ipu 5ToM HH3KOTeMIepaTypHasl CyIIKa MIJIOMaTepHaloB PAacCMaTPUBACTCS C
IEJIbI0 YIPOIIEHUS KaK IPOLECcC HECBA3aHHOTO TEMIoMaccoOOMEeHa, TaK KaK OH MPOTEKAeT NP MOCTOSHHOH TeM-
neparype W BIMSHHEM TeIuIooOMeHa Ha MacCOIepeHOC MOXKHO IpeHebpeds. Vcronb3yeTces penieHne cTaHAapTHOTO
YpaBHEHUS NepeHoca Ul HEOrPAaHUUEHHOM IUIACTUHBI MPU COOTBETCTBYIOIINX HAYaJdbHBIX U TPAHUYHBIX YCIOBHSX.
JIn1st KOPPEKTHOTO PElIeHHUs 3aJa49i BBOAUTCS YIpaBIsIoast (GyHKINs, UMeromast GM3NIeCKUi CMBICI INIOTHOCTH T10-
TOKa BEIECTBA Ha MOBEPXHOCTH Teia. Takke MOKHBI ObITh U3BECTHBI: COCTOSIHHE areHTa CYIIKH, OINpe/ielstolee
PaBHOBECHYIO BIQXXHOCTh APEBECHHBI, KOI(POUIIEHT BIArONPOBOJHOCTH JAPEBECHHBI 1 KO3(QHIINEHT BIarooOMeHa.
B xoze nccienoBanus chopMyIHpoBaHa 3a/1a4a ONTUMAIBHOTO OBICTPOICHCTBUSI sl OECKOHEYHON CHCTEMBbI OOBIKHO-
BEHHBIX JU((EepeHIINaTbHBIX YpaBHEHNI TPH 3aJaHHOM BHJIE OTPaHHYEHHS HA yIpaBIsIonue Bo3aeicTeus. Kpome
TOr0, MaTeMaTHYECKN CTPOTO MOJIydeHa OlEHKA MOTPELIHOCTH MPU PEIICHUH YKa3aHHOH cHcTeMbl AuddepeHnnab-
HBIX YpaBHEHHIA.

OPTIMUM CONTROL OF PROCESSES OF THERMO-MASS TRANSFER
AT CONVECTION TO WOOD DRYING

Gorohovskij A.G., Shishkina E.E., Chernyshev O.N.

Urals state forestry engineering university, Yekaterinburg, Russia (620100, Yekaterinburg, Sibirsky trakt St. 37),
e-mail: elenashishkina@yandex.ru

In article theoretical researches of the chamber for wood drying as object of management with the distributed
parametres are considered. For the purpose of simplification the low temperature of drying of the lumber is considered
as process of untied thermo-mass transfer, as it proceeds at constant temperature and head transfer to effect thermo-mass
transfer can be neglected. Use a solution of the transfer equation standards for unlimited plate under the appropriate
initial and boundary conditions. For a correct solution of the problem is introduced control function, which has the
physical meaning of the flux density of the substance on the surface of the material. Also should be known: a condition
of the agent of the drying, defining equilibrium humidity of wood, factor of carrying out of a moisture of wood and
factor of an exchange of a moisture. During research the problem of optimum speed for infinite system of the ordinary
differential equations is formulated at the set kind of restrictions on operating actions. The mathematics method receives
an error estimation at the decision of the specified system of the differential equations.

®U3NKO-MEXAHUYECKHUE CBOMCTBA HAJIEU, PA3PYIIIAEMOM PE3LIOM
ITPU OYUCTKE IPUBOPIIOPHOU 30HbI JOPOKHOI'O ITIOKPBITUSA

Topmikos A.C., Kyaenos B.®@., Maasirun A.JL., I'yce O.P.

J13ep KNHCKUH OMUTEXHHIECKUH HHCTUTYT HMKeropoackoro rocy1apcTBEHHOTO TEXHHYECKOTO YHUBEPCUTETA,
r. [I3epxxunck, Poccust (606029, Hikeroponckast o0, T. J{3epxkunck, yiu. [aiinapa, 49), e-mail: gorshkov_as@mail.ru

Hccnenoranue coctasa npod HaIeAN, OTOOPAHHBIX B PA3IMUHBIX TOYKAX MPUOOPIIOPHBIX 30H, MIOKA3aJI0, YTO HAJIC/Ih
HApsiIy CO JIBJIOM COZICPIKUT CMEP3IIUECs] MaTePHAITbI, CKAIUTUBAIOIINECS HA HEil B IPEI3UMHUIA TIEPHOJI, OCHOBHAS YacTh
KOTOPBIX B BUJIC TBEP/IBIX MHHEPATIBHBIX YACTHI] HAXOHUTCS B CIIOC TOIIMHOM 710 20 MM OT achasisTOBOro MOKphITHsL. bonee
52 % TBepmpIx yacTuil umetoT pasmep 320 500 mxm. Hanenps manHOTO cinost conepkut 75 + 78% Si02, 20 + 22% Boasr, 1 +
1.2%NaCl, 0.9% P205 1 0,05 = 0.1%Fe203. [TnoTHOCTS Haseau nocoiHo (o 20 MM) Mensietcst ot pl = 1270 kr/M3 10 p6
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=313 xr/m3, npu cpenHeM 3HaueHnn 603 kr/m3. [lomydeHs! ypaBHEHHUsI 3aBUCHMOCTH HACBIITHOM MAcChl, yIiia €CTECTBEHHO-
TO OTKOCA, KO3 PUIMEHTA TPEHHS 110 CTaITH, Kod(dHUIIeHTa BHYTPEHHETO TpeHNUs U Kod(duIrieHTa G0KOBOTO TABJICHHS B
3aBHCHMOCTH OT TeMIIepaTyphl U BJIarocoziepykanust. JJaHHbIe ypaBHEHHSI MOKHO UCIIOIB30BaTh B CHCTEME aBTOMATHYECKOTO
npoekrupoBanus (CAIIP) mpu pacdere TOPLUEBBIX PEKYIIIX OPraHOB JIbI0YOOPOYHBIX MAIITHH.

PHYSICAL AND MECHANICAL PROPERTIES OF THE ROAD ICE, DESTRUCTIBLE
CUTTER WHEN CLEANING AREA NEAR THE CURBSTONE ROAD

Gorshkov A.S., Kulepov V.F., Maligin A.L., Gusev O.R.

Dzerzhinsky Polytechnic Institute of Nizhny Novgorod State Technical University. Dzerzhinsk, Russia
(606029, Dzerzhinsk, Gaydarst, 49), e-mail: gorshkov_as@mail.ru

The study of the samples road ice, selected at various points around curbs, showed that ice road together with ice
contains frozen materials, accumulating them in pre-winter period, most of which in the form of solid mineral particles
is in a layer with thickness up to 20 mm from the asphalt pavement. More than 68% of the particles have a size of sand
particles greater than 200 microns.More than 52% of the solid particleshave a size 0f320 +500microns.Roadicethis
layercontains 75 + 78 % silica, 20 + 22% water, 1 + 1,2% sodium chloride, 0,9% phosphorus oxide, 0,05 =~ 0,1% iron
oxide.The density oficein layers(20mm) varies from1270 kg/m3to313kg/m3. Average meaning density equals603kg/
m3. Angle of repose road ice with 18-24 % humidity varies 37-57 degrees at temperature from 0 up to — 20 degrees.
Studied the change of the coefficient of friction on steel and concrete on temperature. Information on resistance to
compression is given. Compressibility coefficient for wet sandand coefficient lateral pressure is defined. Equation
dependence property road ice from temperature and moisture frozen mass is present.

OINPEJIEJIEHUE MTAPAMETPOB TOPIIEBOM ®PE3bI JIJIsI OUMCTKH JOPOT
Topmikos A.C., KyiaenoB B.®., Hukanapos U.C., Maasirun A.JL., lypamos A./L

JI3epKUHCKUH MOTUTEXHUYECKUH HHCTUTYT HIpkeropoackoro rocynapcTBEHHOIO TEXHUUECKOTO YHUBEPCUTETA,
Jzepxunck, Pocens (606029, Hmkeroponckas o0m., T. [I3epxuHck, yiu. [aiinapa, 49), e-mail: gorshkov_as@mail.ru

[pennoxxeHa HOBast KOHCTPYKIMS TOPIEBOH (pe3bl C KIMHOBBIMU PE3IAMH, 3aKPETUICHHBIMHI K TOPIIEBOH (pese Ha
rHOKMX TIOfIBECaxX U3 OTpe3Ka CTAIbHOro KaHara. OmpeseNeHbl IapaMeTpbl B3auMOIeHCTBIS (pe3bl ¢ paspabarbiBaeMoin
HaJIEII0 MPHOOPAIOPHOI 30HBI IOPOT ¥ TOPOACKHX YauL. Onpenensionmmy (pakTopamu SBISIOTCS TONMIIHA Hamenu (20 +
120 MM) 1 CKOPOCTB JBU>KEHHUSI JILI0yOOPOYHON MarHbl, paBHast 0,5 + 2 km/4gac. OnpenelsieMbIMA IapaMeTpaMu padoTh
(pe3bl ABISIOTCS: MIMPHUHA KITMHA PE3Ia, YTOI HAKJIOHA OCH (DPE3bl, MPON3BOAUTETLHOCT (DPE3bl, CyMMapHBI MOMEHT CHII
COIIPOTHBIICHUS PE3aHNIO, MOITHOCTE Ha Baty (pesbl. [lomyueHs! ypaBHeHus pacueTa mapameTpoB paboTsl Gpessl. Koad-
(bULIIEHT HEPaBHOMEPHOCTH HArpy3KH ¢ I3MEHEHHEM YIiia HaKJIOHa ocH (pe3sl oT 2 10 42 rpamgycoB cHibkaercs ¢ 4 1o 1,8.
I[Ipu nanpHeleM yBeIMUYeHNHN YIIa HepaBHOMEPHOCT HAarpy)KeHHs! pe31[0B BHOBB Bo3pacTtaeT. J[yist reMreparypsl oT — 5 10
— 15ynenpHOE COMPOTHBICHNE PE3aHUIO HATIEIH ISl ONTUMAIIBHBIX ycrnoBuid paBHO 180 H/m. IIpuBenens koadduimeHTs!
ydeTa HepaBHOMEPHOCTH X0/Ia MAIIIMHEI, HEOJHOPOIXHOCTH COCTaBa, TEMIIEPATyPhI M BEICOTHI CJIOST HAJICIIH.

DETERMINATION OF THE PARAMETERS OF THE FACE MILLING CUTTER
FOR ROAD CLEANING

Gorshkov A.S., Kulepov V.F., Nikandrov L.S., Maligin A.L., Shurashov A.D.

Dzerzhinsky Polytechnic Institute of Nizhny Novgorod State Technical University. Dzerzhinsk, Russia
(606029, Dzerzhinsk, Gaydarst, 49), e-mail: gorshkov_as@mail.ru

The new design of the face milling cutters with wedge cutters, fixed to the face milling cutters on a flexible rod of the
segment of the wire rope. The parameters of interaction face milling cutters with destructible road ice area near curbstone roads
and city streets. The determining factors are the thickness of the road ice (20 + 120 mm) and the velocity of the road sweeper, of
0.5 + 2 km/h. Determinable parameters of the cutter are: width of the wedge cutter, angle cutter axis, milling performance, the
total moment of forces of resistance to cutting, shaft power cutters. Were obtained equations of calculation of working parameters
cutters. Uneven load ratio when the angle of inclination of the axis of the cutter 2 to 42 degrees is reduced from 4 to 1.8. At the
further increase of the angle of inclination of the axis milling uneven loading on the cutters increases again. For temperatures
from -5 to -15 degrees specific resistance to cutting road ice for optimal conditions is 180 N/m. Coefficients of the accounting of
unevenness of a course of the car, heterogeneity of structure, temperature and height of a layer of road ice are presented.

PE3AHUE CMEP3IIEMCS T'PYHTO-JIEJSTHON MACCHI KIMHOBBIM PE3IIOM
TopmikoB A.C., Kyjenos B.®., llypamos A./l., Hukanapos U.C.

J13ep )KNHCKUH OMUTEXHUIECKUH HHCTUTYT HMKeropoackoro rocy1apcTBEHHOTO TEXHHUECKOTO YHUBEPCUTETa,
r. [[3epxxunck, Poccust (606029, Hikeroponckast o0, T. J{3epxkunck, yiu. [aiinapa, 49), e-mail: gorshkov_as@mail.ru

DKCHEepUMEHTAIBHO ONpe/IeNICHO BIMAHUE TapaMeTPOB PE3aHUs Ha Y/IeIbHOE CONPOTUBICHUE MacChl CMep3IIeH-
s TIECYAHO-BOJITHOM CMECH PEe3aHUI0 KIIMHOBBIM Pe3IoM. M3yueHo BIHMsSHUE yIvia 3aTOYKH KJIMHA pe3lia, yIiia cKoca
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pexyIel KpOMKH JIe3BUs Pe3lia U CKOPOCTH pe3aHus. Peann3oBaH MIaH LEHTPAILHOTO OPTOrOHAIBHOTO KOMIIO3HIH-
OHHOTO IUTaHupoBaHus. ITOMyYeHO ypaBHEHHE PErPEeCCHOHHOM 3aBUCHMOCTH COIPOTHBICHHS PE3aHUIO OT ACHCTBY-
fonmx (axropos. JlaHO ypaBHEHHE ONpE/eNICHUsI SHEPro3aTpaT Ha Pe3aHHe CMEep3IIeHCs IPYHTOBO-JIESIHON MacChl.
MakcumMalibHast BEJIMYHHA CPEIHETO COMPOTUBIICHUS PE3aHHUIO C YBEIIMYCHUEM YIVIa CKOCa PEXYIIeld KPOMKH ¢ 2,5 1o
27,5 rpagycoB cHikaetcs ¢ 315 H/em no 106 H/em st yriioB 3aTouxu kiauHa 35+45 rpafycoB U CKOPOCTH pe3aHMs
10+12 m/c. DHeprozarparsl Ha pe3aHHe CMEP3IICHCs TPYHTOBO-JIEISHON MAaCChl IIPH OYUCTKE IIOBEPXHOCTH JOPOXKHO-
ro 1mojoTHa pasHbI 1,2 kBT/M2. OnTHMainbHOE 3HaYEHHE yIUia 3aTOYKH pe3na Juist ¢ppessl ¢ quamerpoM aucka 800 Mm
paBHO 35+45 rpamycoB, yroi ckoca pexymiei kpomkn 15+20 rpamycoB u ckopocTh pe3anus 10+11 m/c.

CUTTING THE FROZEN SOIL-ICE MASS OF WEDGE CUTTER
Gorshkov A.S., Kulepov V.F., Shurashov A.D., Nikandrov L.S.

Dzerzhinsky Polytechnic Institute of Nizhny Novgorod State Technical University. Dzerzhinsk, Russia
(606029, Dzerzhinsk, Gaydar st, 49) e-mail: gorshkov_as@mail.ru

Experimentally determined the effect of cutting parameters on the resistivity of the mass of frozen sand and
water mixture to the cutting wedge cutter. We studied the effect of the sharpening angle of the wedge cutter, bevel
angle of the cutting edges of the cutter blades and cutting speed. Implemented a plan orthogonal central composite
planning. An equation is obtained of the regression dependence of the resistance to cutting of operating factors. Are
given the equation determining the energy consumption for cutting the frozen soil and ice mass. The maximum value of
secondary resistance to cutting by increasing the angle of bevel of the cutting edge from 2.5 to 27.5 degrees decreased
from 315 N/cm to 106 N/cm for angles of sharpening wedge cutter 35+45 degrees and cutting speed 10+12 m/s. The
energy consumption for cutting frozen soil and ice mass when cleaning the surface of the pavement is 1.2 kW/m2. The
optimal value for angle of sharpening cutter for milling cutter with diameter disk 800 mm is 35 + 45 degrees, the bevel
angle of cutting edge 15 + 20 degrees and cutting speed of 10 + 11 m/s.

KPATKHUI AHAJIN3 U BbIGOP METOJA OIITUMHU3AIIMU ITAPAMETPOB
AYTOTACUTEJIBHOU KAMEPBI ABTOMATUYECKHX BBIKJIIOYATEJIEN

Topumkos 1O.E.

OI'BOY BIIO «Uysamckuit rocynapctBeHHblit yHuBepeuteT uM. ML.H. Ynesnosa», Uebokcapsl, Poccus
(428015, 1. Yebokcapbl, MOCKOBCKHI IPOCHEKT, 1.15), e-mail:chnk@mail.ru

[IpoBeneH aHamu3 METOAOB YCIOBHON MUHHUMHU3ALMH U METOAOB MPSMOTO IMOUCKA, TPIMEHHUTEIBFHO K PELICHUIO
3aJa4y ONTUMM3ALUY [1aPaMETPOB AYTOracUTEIbHOM KaMepsl. J{1s METO0B yCI0BHONM MUHUMM3ALUY BBIIBICHO, YTO
BO3MOJKHO IPUMEHEHHE METOAOB IITPAQHBIX U OaphepHBIX (PYHKIMHA COBMECTHO C METOAMH HAHCKOPEHIIIETro CIycKa
WM METOJZIOM COIIPSDKEHHBIX HarpaBiieHuil. [ MeTo0B NpsiIMOTo MOMCKA BBISIBIEHO, YTO B 3aJa4e MUHHMH3AINN
SHEPTOBBIICIICHNA B TyTOraCUTENbHON KaMepe MPUMEHEHNE CETOYHOTO METOa M er0 MOAN(DUKAINN MOXKET OKa3aTh-
cst 5O (GEKTHBHBIM TIPH yBEINYCHNH NPOOHBIX IIAroB MO MapaMeTpaM ONTUMHU3AIUK. Takxke IPH pacCMOTPEHHU KOM-
IUIEKCHOTO METO/a OBIJIO OTMEYEHO, YTO €ro MCIOJB30BAHMUE MOXKET CYIIECTBEHHO YMEHBIIUTH BPEMS JOCTHKCHUS
MUHHMMYMa 2HeprosbiieneHus B kamepe. Ilpu npaxrudeckoit peanusanuu Ha 9BM paccmarpuBaeMbIX METOLOB OITU-
MU3aIHY OBUTH BBISIBIICHBI MX HemocTaTku. Hanbonee moaxonsmumu Ut pelieHHs] YKa3aHHOW BBIILE 33/1a9H SBISIOTCS
MeTOJbI IITpadHO U GapbepHO (YHKIHNA, KOMILICKCHBIN MeTol Bokca, METO/ CKOJB3SIIEro A0MyCKa U CIyYailHbIi
MOUCK ¢ camooOydeHueM. [Ipu npoBeaeHUH psizia BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB Ha DBM 0Ob110 00HAPYKEHO, YTO
KOMIDIEKCHBI MeToy bokca rmokasai Hanbosee ObICTPYIO CXOMMMOCTD K PEIICHUIO 331a4H ONTHMH3AIMU [TapaMeTPOB
JyTOTAaCHTEJIFHON KaMephl aBTOMAaTH4YECKUX BBIKITIOUaTEIICH.

BRIEF ANALYSIS AND CHOICE OF METHOD OF OPTIMIZATION PARAMETERS
ARC CHAMBER CIRCUIT BREAKER

Gorshkov Y.E.

LN. Ulyanov’s Chuvash State University Cheboksary, Russia (428015, Cheboksary, Moscow prospect, 15)
e-mail:chnk@mail.ru

Was carried out the analysis of method of conditional minimization and direct search in application to the solving
of problems of optimization of parameters of arc extinguishing chamber. For the methods of conditional minimization
was revealed the possibility of application of method of penalty and barrier functions, together with the quickest
descent method of conjugate directions. For direct search methods was revealed that in the problem of energy release
minimization in the arc extinguishing chamber when increasing the tentative steps by optimization parameters the
application of the grid methods and its modifications can be effective. While considering the complex method was
noted out as well, that its application can substantially diminish the time of attainment of the minimum energy release
in the chamber.By practical realization on computer of the investigated methods of optimization were revealed their
disadvantages. The most suitable for the solving of the mentioned above tasks are the methods of penalty and barrier
functions, the Box’s complex method, the method of sliding admission and the random search with self learning. When
carrying out a series of computational experiments if was revealed that the Box’s complex method has shown the most
rapid convergence in relation to the solution of the arc extinguishing chamber’s automatic circuit-breakers parameters
optimization.
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MOBBIIIEHUE CTOMKOCTH KPYITHOTABAPUTHBIX IITAMIIOB
T'otau6 b.M., Ceprees P.®.

OI'BOY BIIO «Ypanbckuii rocyaapcTBEHHBI YHUBEPCHUTET IyTeil coobmienus», ExarepunOypr, Poccnst
(620034, r. Ekatepun0ypr, yi1. Konmoroposa, 66), gotlib@usurt.ru

Hccnenyerces npobiaema MOBBIICHUS TOYHOCTH IITAMIOBOK U CTOMKOCTH LITAMIIOB IIPH HPOM3BOACTBE KPYITHO-
rabapUTHBIX ITAMIIOBOK 3 CIIEIUANBHBIX CTaJlel U CIUIABOB HAa MOIIHBIX BEPTHKAIBHBIX THJPABIMYECKUX Mpeccax.
IToBbllIeHHE TOYHOCTH IITAMIIOBOK JOCTHIAETCS 32 CYET NPO(QUIMPOBaHUs padouei MOBEPXHOCTH IITAMIIA C ITIOCIIERy-
IOMIUM €€ IUKIMYECKAM YIPOYHEHUEM ITyTeM CO3AaHHS B IITaMIIE ONIPEICICHHOTO YPOBHS OCTaTOYHBIX HANPSUKCHUH,
HePeBOAAIINX PaboTy IITaMIa U3 00JaCTH yIPYToIIaCTUIECKUX AeopManuii B 00macts yrnpyrux aedopmarmii. [pu-
BEJICHBI Pe3yNbTaThl MUKINIeckoro nedopmuposanns obpasnos u3 cramu SXHM mynscupyromeil pacTsrusaromei
Harpyskoil mpu temneparype 500 °C u aByx ypoBHAX HanpspkeHuit: 150 u 200 MIla, cBuzeTenbCcTBYIOIIKE O TOM, YTO
nocte nputoxkerns 10...20 IUKII0B HarpyskKeHUst 00pa3nbl HAYMHAIOT JedopMupoBarscs ynpyro. [Ipu mossimeHnn xe
Temmneparypsl ucnbiTanuit 1o 600 °C npu Hanpsbxenun 150 MIla ynpounenue o6pasuos u3 ctanu SXHM BooOuie He
Habmonanock. [Ipennoxkena MeTouKa TPOGUINPOBAHIS U IIUKINIECKOTO YIIPOUHEHHs paboueil OBEpXHOCTH IITaM-
na n3 cranu SXHM. ltamn 6601 0npo6OBaH B MPOMBIIIICHHBIX YCIOBHAX Ha npecce ycunueM 300 MH npu ocazike
quckoB ux cramn X15HS5J2T pagnycom 300 mM. [Tnactudeckast nedopMariys rpaBiopsl MTaMIa ITOCTE TAMIIOBKA
50 AMCKOB COCTABUIIA BCETO 1 MM.

IMPROVEMENT OF LARGE-SIZED DIES DURABILITY
Gotlib B.M., Sergeev R.F.

Ural state university of railway transport, Ekaterinburg, Russia (620034, Ekaterinburg, Kolmogorova street, 66),
gotlib@usurt.ru

A study on the precision of die forging of special steels and the durability of forming dies is presented
for large-sized dies when forged on high-pressure vertical hydraulic presses. The precision is increased with
a profiling of the die’s pressure face followed by a cyclic hardening. The die is hardened by the induction of
residual stress, which allows the die to operate within elastic deformation instead of elastic-plastic deformation.
Two S5HNM steel samples were hardened by the cyclic tension forces of 150 and 200 MPa under the
temperature of 500 °C. From 10 to 20 cycles were required for the samples to start showing elastic deformation. When the
temperature was raised to 600 °C no hardening was observed under the stress of 150 MPa. A technique for profiling and
cyclic hardening of dies produced of SHNM steel is proposed. The die was tested on an industry-grade 300 MN press by
upsetting 300 mm disks of HISN5D2T steel. The plastic deformation of the die bed contour amounted to 1 mm.

PABPABOTKA M UCCJEJIOBAHUE KOHCTPYKI[UI1 BOEBOI'O MEXAHU3MA .
YEJHOYHOI'O TKAIOKOI'O CTAHKA JJIS1 BBIPABOTKN TEXHUYECKUX TKAHEHU

I'peunn B.A., TyBun A.A.

OI'BOY BIIO «l/BaHOBCKHH roCyIapCTBEHHBII TOTUTEXHUYESCKHI YHUBEPCUTET»
Texctunpabiii uacTHTYT UBITIY, MBaHoBo, Poccust (153000, MBanogo, mp. lllepemereBckuid, 21,
e-mail:GrechinVA@yandex.ru

Pa3paboTaHbl 1 OIUCaHbI JIBe KOHCTPYKIMU OOEBOr0 MEXaHHW3Ma C IPUBOJOM OT OJJHOTO M OT ABYX CEPBOJBHIA-
Tenel 4eTHOYHOTO TKAIKOTO CTaHKa MPEeIHAa3HAYeHHOTO IS BEIPAOOTKM TEXHHUECKNX TKaHEH, B KOMITBIOTEPHOMH cpe-
JIe CMOJICITMPOBAHBI M HCCIIEIOBAHbI TBEPAOTEIILHBIC MOJISIH MPEIOKEHHBIX KOHCTPYKIHMiT 60oeBoro Mexanusma. Co-
CTaBJICH LUKJI paOOTHI MPEATI0KEHHBIX KOHCTPYKIMIA O0EBOr0 MexaHn3Ma, 00eCIIeUNBAIOIIII COTTACOBaHHYIO paboTy
MeXaHH3Ma Mpuoosl ¥ IPOKIAABIBAHUS YTKA, @ TAKXKE IIPOBEJICH CPABHUTEIBHBIN aHAJIN3 MOITYyYSHHBIX PE3yJIbTaToOB U
JIaHBl COOTBETCTBYIOIINE PEKOMEHIAINN. B kauecTBe cpenpl Ul MPOEKTHPOBAHMS TBEPAOTENBHBIX MOJACTCH Mpen-
JIOKEHHBIX KOHCTPYKIMH 00EBOro MexaHH3Ma HMCIIOIb30BaJIcs porpaMMHbId komiuteke SolidWorks, a st nposene-
HUS HH)KEHEPHBIX aHAIN30B TIOYYCHHBIX MOZIETICH IPUMEHsIICS MpukKiIagHoi Mmoayib SolidWorks Motion Simulation.
CpaBHHTEIBbHBII aHAIN3 TOTYYSHHBIX PE3YJIBTAaTOB II0Ka3a, YTO IPH PabOTe KOHCTPYKIHS C IPUMEHCHUEM JIBYX Cep-
BOJIBUTATENIEH 110 CPABHEHUIO C KOHCTPYKIHEH ¢ OTHUM CEPBOABUTATENIEM MOTPeOnseT B 2,7 pa3a MEHbIIE SIEKTPO-
SHEepruu, a MMeHHo 1436 Br.

INVESTIGATION DESIGNS COMBAT MECHANISM OF THE SHUTTLE LOOM
FOR THE MANUFACTURE OF TECHNICAL FABRICS

Grechin V.A., Tuvin A.A., Guschin A.V.

Ivanovo State Polytechnic University, Ivanovo, Russia (153000, Ivanovo, avenue Sheremetevskiy, 21),
e-mail:GrechinVA@yandex.ru

Developed and described two constructions combat mechanism of the shuttle loom for the manufacture of
technical fabrics driven one and two servomotors, in the computer environment modeled and investigated solid
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models of proposed designs combat mechanism. Drawn up cycle of the proposed designs combat mechanism, provides
coordinated work of mechanisms of the surf and paving the duck, as well as made a comparative analysis of the
results and given appropriate recommendations. As a medium for the design of solid models of the proposed designs
combat mechanism SolidWorks software package was used. For engineering analysis of the obtained models used the
application module SolidWorks Motion Simulation. Comparative analysis of the results showed that design of using
two servomotors as compared with the design with a one servomotor consumes 2.7 times less energy, namely 1436
watts.

METOIUKA METPOJIOT MUECKOM OLIEHKH CTEIIEHU JTOCTOBEPHOCTH
PE3YJIbTATOB HATYPHO-MOJEJIbHbBIX UCIIBITAHUU UCITIOJIHUTEJIBHBIX
CUCTEM HA OCHOBE MATEPHAJIOB C TAMSATBIO ®OPMbI

I'peunxun B.B., fAuBapés C.I., Jlozun O.U., Illajixyraunos /I.B.

OT'BOY BIIO «tOxuo0-Poccuiickuii rocynapcTBeHHbII nonurexuundeckuit yausepeuret (HITH)
nmenu M.U. [1naroBay», HoBouepkacck, Poccus (346428, HoBouepkacck, yi. [IpocBemenus 132),
e-mail: vgrech@mail.ru

PaccmarpuBaeTcst OMH U3 JTANOB KOMIDIEKCAa pabOoT MO MCCIESTOBAHMAM U Pa3padOTKaM MCIOIHHUTEIBHBIX CH-
CTeM ULl IPOMBILITIEHHBIX CUCTEM YIPABJICHUS Ha OCHOBE (DepPOMArHUTHBIX MaTEPHAIIOB C IAMATBIO (POPMBIL, @ HIMEH-
HO pa3paboTKa METOJUKH METPOJIOTHYECKOH OIEHKH CTEHNEHHU JOCTOBEPHOCTU PE3y/IBTaTOB MX HATYPHO-MOIEIBHBIX
ucrbITanui. Takast OLleHKa BKIIFOYAeT B ceOs 1Ba acMeKTa: BO-TIEPBBIX, ONPE/eTIeHHEe CTENEHN aJIeKBaTHOCTH TEOPETH-
YECKHMX MOZIEJICH UCIIOMHUTEIIBHBIX CUCTEM 110 PE3YJIbTaTaM dKCIIEPUMEHTAIBHBIX IIPOBEPOK U, BO-BTOPBIX, JUArHOCTU-
Ky COCTOSHMH HCIOJHUTEIBHBIX CHCTEM B IpoLiecce dKCIuTyaranuy. IIpeamoxkena MeToa1Ka, 3aK/II0UaroIasics B 00e-
CIIEUCHUH MHOKCCTBEHHOTO CPABHEHUSI Pa3JIMUHBIX (DYHKIMOHATIBHBIX 3aBUCHMOCTEH MapaMeTpOB HCIIOIHUTEIBHOM
cucteMsbl. [Ipruem npeanonaraercss CpaBHEHUE TEOPETUUECKON U COOTBETCTBYIOLIEHN €l HKCIIEPUMEHTAIILHON 3aBUCH-
MOCTU UJIA OJUHAKOBBIX SKCIICPUMCEHTAIIbHBIX 3aBUCUMOCTEH, II0JIy4aeMbIX B [IPOLIECCE IKCILTyaTallii CUCTEMBI B pas3-
HOE BpeMs, 4eM 00eCreunBaeTcs BO3MOXKHOCTh MOHUTOPHHTA €€ cocTosiHus. [IpeanokenHas METoAnKa peann30BaHa B
pa3paboTaHHOi B cpeze rpaduueckoro nporpammupoBanus LabVIEW nporpaMme aiist mepcoHaILHOTO KOMITBIOTEpA.

PROCEDURE OF THE METROLOGICAL ASSESSMENT OF DEGREE
OF AUTHENTICITY OF RESULTS OF FULL-SCALE MODELING TESTS
OF MAGNETIC SHAPE MEMORY ACTUATORS

Grechikhin V.V,, Yanvarev S.G., Lozin O.1., Shaykhutdinov D.V.

Federal State Budget Educational Institution of Higher Professional University «Platov South-Russian State
Polytechnic University (NPI)», Novocherkassk, Russia (436428, Novocherkassk, street Prosvjashenija, 132),
e-mail: vgrech@mail.ru

One of stages of a complex of works on researches and development of actuators for industrial control systems
on the basis of magnetic shape memory alloy, namely development of a procedure of a metrological assessment
of degree of authenticity of results of their full-scale modeling tests is considered. Such assessment includes two
aspects: first, definition of degree of adequacy of theoretical models of actuators by results of experimental checks
and, secondly, diagnostics of conditions of actuators in use. The procedure consisting in ensuring multiple comparison
of various functional dependences of parameters of actuators is offered. And comparison theoretical is supposed
and, corresponding to it, experimental dependence, or identical experimental dependences received in use systems at
different times than possibility of monitoring of its state is provided. The offered procedure is realized in the program
for the personal computer developed in the environment of graphic programming by LabVIEW.

ONPEJEJEHUE TAPAMETPOB MATHUTHOM CUCTEMBI UCTIOJTHUTEJABHOI'O
YCTPOUCTBA HA OCHOBE MATEPHAJIA C TAMSATBIO ®OPMBbI

I'peunxun B.B., Kynps A.B., Kyipsa H.A.

OI'BOY BIIO «lOxHO0-Poccuiickuii rocynapcTBeHHBIN monuTexHuueckuit yansepeuret (HIT)
umenu M.U. I1narosay, HoBouepkacck, Poccus (346428, HoBouepkacck, yi. [Ipocemenus, 132),
e-mail: vgrech@mail.ru

PaccmarpuBaeTcst HCTIONHUTENBHOE YCTPOHCTBO ISl MPOMBIIUICHHBIX CHCTEM YMPABIE€HHS HA OCHOBE MaTepH-
asa ¢ maMsaTeio Gopmbl. [IpumeHenue marepuana, o0JaJaloNIero BO3MOXKHOCTBIO CO3/1aBaTh OOJIBIIME OOpaTHMBbIe
nedopManny 3a C4eT MepecTPORKM MapTeHCUTHOM JOMEHHOH CTPYKTYpbl B MArHUTHOM II0JIE, TTO3BOJISIET CO3/1aBaTh
3¢ exTHBHBIE KOPOTKOXOJOBBIE THMHEHHBIE MPUBOLI. OCOOCHHOCTBIO HPHBOJA SBISICTCS HMITY/IbCHBIA PEXUM Iepe-
MarHU4MBaHUs €TO aKTUBHOTO MIeMeHTa. Pa3paboTaHa MarHUTHas CHCTEMa yCTPONUCTBA U MPENI0KEHA METOANKA Pac-
yeTa ee apaMeTpoB, YUUTHIBAIOLIAS 3aBUCUMOCTb COIPOTHUBIICHUS CEIMEHTa HaMAarHUYMBAIOIICH KaTyIIKU U KOJIU-
YEeCTBO BUTKOB B CETMEHTE OT IUIOLIAZN €€ CEUCHNUs, OTPAaHWYEHMs, CBI3aHHBIE C Pa3MEPAMU MAaTHUTHOM CHCTEMBI 1
MOIIIHOCTBIO, paccerBaeMoil Ha KaTymike. BIOpaHbl onTHMabHbIe pa3Mephl CErMEHTOB KaTyIIKH, TI03BOJISIONIHE ITPH
MHHUMAJIbHO BO3MOXKHBIX Pa3Mepax MOTydUTh TPeOyeMblil ypOBEHb HANPSHXKEHHOCTH CO3/[aBa€MOTO MAarHUTHOT'O MOJIS.
IIpennoxena MareMaruueckast MOJENIb IS UCCIEIOBaHUS IPOLIECCa MMITYJIbCHOIO I€peMarHUYiBaHUsl aKTUBHOIO
JNIeMEeHTa yCTPONUCTBA, ONMPEENeHbI TapaMeTPhl HAMATHUUMBAIONIETO UMITYIIBCA.

SCIENTIFIC REVIEW Ne 1



TEXHMYECKHME HAYKI 141

DETERMINATION PARAMETERS OF MAGNETIC SYSTEMOF THE ACTUATOR BASIS
ON SHAPE MEMORY MATERIAL

Grechikhin V.V,, Kudrya A.V., Kudrya N.A.

Federal State Budget Educational Institution of Higher Professional University «Platov South-Russian State
Polytechnic University (NPI)», Novocherkassk, Russia (436428, Novocherkassk, street Prosvjashenija, 132),
e-mail: vgrech@mail.ru

Considered actuator for industrial control systems on the basis of a shape memory material. The use of a material that has
the ability to create large reversible strain by rearranging the martensitic domain structure in the magnetic field allows you to create
effective short stroke actuators. Feature of the actuator is the pulse mode of magnetization of its active element. Designed magnetic
system unit and proposed method of calculation of its parameters, taking into account the dependence of the resistance magnetizing
coil segment and the number of turns in a segment from the area of its cross-section, also the limitations related by the size of the
magnetic system and the power dissipated in the coil. Selected the optimum size of the coil segments, that provide the required
level of tension magnetic field with a minimum size of magnetic system unit. Proposed mathematical model for the study of pulsed
magnetization process of the active element of the device to determine the parameters of the magnetizing pulse.

OU3NYECKOE MOJAEJINPOBAHUE PEXXKUMHBIX TAPAMETPOB BYPEHUSA LIITYPOB
C HAJIO’)KEHUEM HA HHCTPYMEHT OCEBBIX U MOMEHTHBIX UMITYJIbCOB

I'punbko L.A.

'OV BIIO «lOxHo-Poccuiickuii rocynapcTBeHHbli nonurexuudeckuil yausepeurer (HIIN) um. M.J. ITnarosay,
Hogouepxkacck, Poccus (346400, PoctoBckast obnacts, . HoBouepkacck, yi. [Ipocsenienus, 132),
e-mail: dingol7@mail.ru

O6ocHOBaHA HEOOXOMMOCTH HCCIIEI0BAHI PEXXUMOB OypeH¥Is ITyPOB C HAJIOXKEHHEM Ha MHCTPYMEHT JIOTIOJTHUTEIIb-
HBIX OCEBBIX M MOMEHTHBIX MMITYJILCOB ITyTeM (PM3MUECKOrO MOJAETHpOoBaHusA. [IpoaHamm3upoBaHbl CYIECTBYIONINE KOH-
CTPYKIIMH CTEHIOB Ul UCCIICZIOBAHNS PEKMMOB OypeHHS! TOPHBIX HOPOJ M NPEUIOKCHA OPUTHHAIIBHAS KOHCTPYKIIHS JKC-
TIEPIMEHTAIBHOTO CTEH/IA C BO3MOYKHOCTBIO HATIOXKEHHUSI JOTIOTHUTENBHBIX OCEBBIX 1 MOMEHTHBIX HMITY/IbCOB HA HHCTPYMEHT.
Pazpaborana MeToMKa MPOBEACHHS SKCIIEPHMEHTAIIBHBIX HCCIIEIOBAHHI, O3BOJIIONIAS COKPATHTH KOJIMYECTBO OITBITOB B
IKCTIEPHMEHTE 0€3 CHIDKEHMSI JOCTOBEPHOCTH MOMy4YaeMbIX PE3y/IBTATOB M OLEHUTh COBMECTHOE BIMSHUE JBYX (DaKTOPOB Ha
CKOpoCTb OypeHyst. Pesynsrarsl SKCIepuMeHTaIbHBIX HCCIIEIOBAHMIT BIVSTHYIS HAJIOXKEHHSI HA MHCTPYMEHT OCEBBIX 1 MOMEHT-
HBIX UMITYJIECOB HA CKOPOCTH OypeHNsl CBUAETENBCTBYIOT O TOM, UTO TIPH HAJIOKEHHH NMITYJIhCOB OCEBOTO YCHIUSI CKOPOCTh
OypeHus OBBIIIAeTCs B OOJIBIIEH CTEIIEHH, YeM TPU HAJIOKEHUH MOMEHTHBIX MMITYJIbCOB. HasokeHrne MOMEHTHBIX M OCEBBIX
HMITyJTECOB HAa MHCTPYMEHT, a TAKKe BBIOOD M MOIEPKaHNE PEXKIMHBIX MTapaMeTpoB OypeHus, BKIIFOUAOIINX MOMEHTHBIE 1
OCEBBIE NMITYJIECHI, Ha PAIIOHAIBHOM YPOBHE MOXKET OBITh pean30BaHO OypYUILHBIMY MaIlIHAMI MEXaTPOHHOTO KJIacca.

PHYSICAL MODELING OF DRILLING TECHNIQUES BLAST-HOLES WITH
SUPERPOSITION OF AXIAL AND MOMENT IMPULSES ON THE TOOL

Grinko D.A.

Platov South-Russian State Polytechnic University (NPI), (
346400, Rostov region, Novocherkask, Prosveshcheniya st. 132), e-mail: dingo17@mail.ru

Necessity of research drilling techniques of blast-holes with superposition of axial and moment impulses on the tool by
the physical modeling is proved. Analyzed the existing structures of the stands for investigation of rock drilling and proposed
an original design of an experimental stand with the possibility of imposing additional axial and moment impulses to the
instrument. The technique of experimental studies, which allow to reduce the number of experiments in the experiment without
compromising the reliability of the results and evaluate the joint effect of the two factors on the speed of drilling was developed.
The experimental studies of the effect of superimposed on the tool axis and moment impulses on the drilling speed indicate that
applying an axial impulses increases drilling speed greater extent than when applied moment impulses. Superposition moment
and axial impulses on the tool, as well as the selection and maintenance of regime parameters of drilling including moment and
axial impulses on a rational level may be implemented by boring machines mechatronic class. Superposition moment and axial
impulses on the tool, as well as the selection and maintenance of regime parameters of drilling including moment and axial
impulses on a rational level may be implemented by blast-hole drilling machines of mechatronic class.

OB OIIBITE PA3BBUTUSA ITPOT'PAMMBI ORACLE ACADEMY B BY3E

I'punsik B.M.!, Moxaposckuii U.C.2

1 ®I'bOY BIIO BnaanBocTokckuii rocy1apcTBEHHbII YHUBEPCUTET SKOHOMUKH U cepBHca, BinanuBoctok, Poccns
(690014, r.BnaguBoctoxk, yn.I'orons, 41, ayn.1448), e-mail: Viktor.Grinyak@vvsu.ru
2 ®I'bOY BIIO [lansHeBocTouHbI (henepanbHblil yHUBEpcUTeT, Poccus
(690091, r.BmaguBocToxk, yin. CyxaHosa, 8, aya. 1130), e-mail: studvvsu@gmail.com

B crarbe o0cy>xmaeTcsi ONBIT aBTOPOB M0 PA3BUTHIO IPOrpaMMbl akagemmdeckoro naptaepcra ORACLE Academy
BO BI1a/I1BOCTOKCKOM rocyiapcTBEHHOM YHUBEPCHTETE IKOHOMHUKH U cepBHCca. ABTOPHI 1al0T 000CHOBAaHNE MOTHUBOB pa3-
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BUTHS 3TOH NPOTrpaMMBI B By3€, KPaTKO OMUCKHIBAIOT e€ coneprkanue. [1oqpoOHO omucaHbl Tarlbl pa3BUTHSI YPOBHS MPO-
rpamMsl Introduction to Computer Sciences, BKITFOYArOIIHe B ce0st 00y9IEHHE U CTAKUPOBKY IIPEOJaBaTelieii, BHSPCHNE
yueOHBIX KypCOB 10 6a3aM JaHHBIX U POrpaMMHpPOBAHUIO Java B yueOHbIi nporecc T Hampasnenunit moarotoBku. st
ypoBH: Advanced Computer Sciences q1aéTcs 000CHOBaHHE MIEPECIICKTUB €0 Pa3BUTHS I 00CCTIeUeHUs YaeOHBIX JIHC-
IMIUTMH Kak OakanaBpuara, Tak u Maructparypel. [lo yposHro Advanced Computer Sciences aBTOpbI JEIATCS OIBITOM
pa3pabotku u anpobanuu kypca «Java Fundamentals and Java Programming. Jlaércst ccpuika Ha y4eOHBIC MaTEepUaIIbl
0 KYPCY, PeKOMEHIAINH 110 X MCTIONB30BAHUIO U PA3BUTHIO KOMIIETEHTHOCTH CTYACHTOB B paMKax KBaJu(pukanuu Java
Developer. OnmcpIBaeTCs IEPCIIEKTHBA Pa3pabOTKH APYTUX YUeOHBIX KyPCOB, OTKPBITHS CIEIHAIN3HPOBAHHBIX (TIPO-
¢wuteit) 06pazoBaTeNbHBIX MPOrpaMM BEICIIETO MpodeccHoHaIbHOTO oOpasoBanus. OHA U3 KaTErOpHYECKUX, CTPOTHX
PEeKOMEHAIMIT aBTOPOB — HEAOITYCTUMOCTD MIEPEBO/Ia AHITIOA3BIYHBIX yIeOHBIX MaTepHAIOB Ha PyCcCKHH s3bIK. CTaThs
3aBepLIAeTCs 00CYK/ICHUEM Pe3y/IbTaToB, TopokaaeMbIx passutreM rnporpammel ORACLE Academy.

ORACLE ACADEMY IMPLEMENTATION IN HIGH SCHOOL
Grinyak V.M.!, Mozharovsky 1.S.2

1 Vladivostok State University of Economics and Services, Vladivostok, Russia
(41, Gogolya str., 690014, Vladivostok, office 1448), e-mail: Viktor.Grinyak@vvsu.ru
2 Far Eastern Federal University, Vladivostok, Russia
(8, Sukhanova str., 690091, Vladivostok, office 1130), e-mail: studvvsu@gmail.com

This paper discusses the authors’ experience in the development of academic partnership program ORACLE Academy
Vladivostok State University of Economics and Service. The authors give a rationale for the development of the motives of this
program in high school, briefly describe its content. Described in detail the stages of development of program-level Introduction to
Computer Sciences, including education and training of teachers, introduction of courses on databases and Java programming in the
learning process of IT training areas. Level for Advanced Computer Sciences provides the rationale for its development for disciplines
as undergraduate (masters) and graduate (bachelors). By the level of Advanced Computer Sciences, the authors share experience in
developing and testing the course «Java Fundamentals and Java Programmingy. Reference is made to the training course materials,
recommendations for their use and development competence of students within the skill of Java Developer. Described the prospect
of the development of other training courses, specialized opening (profiles) educational programs of higher education. One of the
definitive, the strict recommendations of the authors - the inadmissibility of translation of English training materials into Russian. The
paper concludes with a discussion of the results generated by the development of the program ORACLE Academy.

PABPABOTKA KHHETUUYECKHX MOJIEJEM CJTOKHBIX XUMHUUYECKHUX PEAKITUIA
METOAOM CETEBOTI'O OITEPATOPA

I'yoaiinyaaua U.M.!, Tlusee A.1.2, Koncrantunos C.B.3, Copponosa E.A.3

1 ®I'BYH «MuctutyT HedTexumuu u katanusa Poccuiickoil akagemuu Hayk», Y ¢a, Poceust
(450075, Y da, npocriext OkTsi6ps1, 141), e-mail: irekmars@mail.ru
2 ®BI'VH «Bbruncnutensuslii neHTp uM. A.A. Jloponauieina Poccuiickoii akanemun Hayk», Mocksa, Poccus
(119333, Mockaa, yi. BaBunosa, 40), e-mail: aidiveev@mail.ru
3 ®I'AOY BO «Poccwuiickuii yHHBepcHTET IpyKObI HapoaoBy, Mocksa, Poccus
(117198, Mocksa, yn. Mukinyxo-Makias, 6), e-mail: svkonstantinov@mail.ru

B pabore npericTarieH HOBBIH METOJ MICHTU(MKAIIME MAaTEMAaTHIECKUX MOZIEIICH CIIOXKHBIX XUMHYECKHX PEaKIUi. AB-
TOPBI 00PAIIAIOT BHUMAHHME, YTO 3aKOH JSHCTBYIOMINX MacC B XMMIUIECKOH KIHETHKe, He BCETIA MTO3BOMSIET a/IEKBATHO OTHICHI-
BATh CJIOXKHBIE XUMUUECKHE PEAKINU, U JUI1 TAKUX CITydaeB MpelaratoT HCIOb30BaTh METO]] CETEBOro oneparopa. Mertoz ce-
TEBOTO OIEePATOpa UCTIONB3YETCS IS IPEACTABICHUS MaTEMaTHIECKOH MOIETN B MATPIHOM BUJE. JJTst TOVICKa ONTHMAITBHON
MOJIEJH HCIONb3yeTCsl MHOTOKPUTEPUAIbHBINA BapUALMOHHBIM TeHETUUECKHUI aJITOPUTM, OCYIIECTBIIIONIMI MTOUCK HA MHO-
JKECTBE MaJIbIX BapHAIIHii HEKOTOPHIX 33/[AHHBIX BOSMOKHBIX PEIICHHH. B BEIMUCIHTETEHOM SKCIIEPUMEHTE PacCMaTpUBAeTCs
XUMHMYECKas! peaKIysi THAPOATIOMUHUPOBAHUS OJIe()EHHOB aTIOMUHUHOPTaHMYECKUMHI COSIMHEHUSIMI B IPUCYTCTBHE KaTa-
mm3atopa. Pe3yIsTars! BEIMUCIHTEIHHOTO SKCIIEPHIMEHTA MOKa3bIBAIOT aIeKBATHOE OMICAHNE CIIOXKHBIX XUMITIECKIX PEaKIIii
U TTOTBEPKIAIOT (D (HEKTUBHOCTH METO/Ia CETEBOT0 ONEePaTopa UL BEIBOAA KUHETHUECKHX yPaBHEHHIA.

DEVELOPMENT OF KINETIC MODELS FOR THE COMPLEX CHEMICAL REACTIONS
BY THE NETWORK OPERATOR

Gubaydullin I.M.!, Diveev A.L.2, Konstantinov S.V.3, Sofronova E.A.

1 Institution of Petrochemistry and Catalysis of RAS, Ufa, Russia (450075, Ufa, Octyabrya av., 141),
e-mail: irekmars@mail.ru
2 Institution of Russian Academy of Sciences Dorodnicyn Computing Centre of RAS, Moscow, Russia
(119333, Moscow, Vavilov st., 40), e-mail: aidiveev@mail.ru
3 Peoples’ friendship university of Russia, Moscow, Russia (117198, Moscow, Mikluho-Maklaya st., 6),
e-mail: svkonstantinov@mail.ru

A new method for the identification of mathematical models of complex chemical reactions is presented. The
authors note that the principle of mass action in chemical kinetics doesn’t always describe the complex chemical
reactions adequately, and for such cases suggest to use the network operator method. The network operator method is
used to present a mathematical model in a matrix form. To find the optimal model authors use multicriterial variational
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genetic algorithm that searches on a set of small variations of given possible solutions. In the computational experiment
it is considered a chemical reaction of olefine hydroalumination by organoaluminum compounds in the presence of
a catalyst. Results of computational experiments show an adequate description of complex chemical reactions and
confirm the effectiveness of the network operator method for deriving kinetic equations.

HNCCIEJOBAHHUE I'PY30IIOABEMHOCTH
N TPAHCIIOPTHO-2KCIIIYATAIIMOHHBIX XAPAKTEPUCTHUK MOCTOB

I'y6apes B.1O.

OI'bOVY BIIO Boponexckast rocynapcTBeHHas! IECOTEXHUUECKAs! aKaJAeMUsL
(394087, . Boponex, yin. Tumupsizesa,8) rivelenasoul@mail.ru

B crarbe npuBeeHbI pe3yNbTaThl HCCIEIOBAHUS TPAHCIIOPTHO-IKCIITYyaTAllMOHHBIX XapaKTePUCTUK MOCTA, pac-
MOJIOKEHHOTO B JInmenkoii o0nacTtu B 30He AeicTBus TepOyHCKOro stecxo3a. (s BOCCTaHOBICHHUS HEeCyIIel crocod-
HOCTH JIEBOOCPEIKHON OMOPBI MOCTA MO pa3paboTKaM M MPH HEMOCPESICTBEHHOM YYaCTHH aBTOPOB OBLTH MPOBEICHBI
paboThI IO MHBEKIIMOHHOMY 3aKPETUICHHIO TPYHTOB B 30HE oropbl. Ha ocHOBaHWYM 1a00paTOPHBIX UCCIIENOBaHIA OBLT
mog00paH COCTaB /sl 3aKPEIUICHUsT TPYHTOB. ABTOpaMH ObLIM MPOBEICHBI MCIBITAHNS MOCTa CTATUCTHYCCKOW Ha-
rpy3Koif. McmbiTaHuss MOCTa MOKa3ajd, YTO W B Pe3yJbTare MHBEKIIMOHHOTO 3aKPEIUICHUS TPYHTOB BOCCTaHOBJIEHA
HecyIasi CroCOOHOCTh CBalHOTO (yHIAMEHTa, a Ae(opMalii OMOPhl MPEKPATIIHCE. [l OLCHKH HAJICKHOCTH U
3¢ PEKTUBHOCTH PEMOHTHBIX Pa0OT OBLIH MMPOBEICHBI CTATHCTHYECKUE HCIIBITAHNS MOCTa. B KauecTBe HCTIBITaTeNbHOM
HArpy3KH UCIIOJIb30BAIMCh KOJOHHBI Ipy30BbIX MaminH KAMAJ3, KoTopble yCTaHABIMBAIMCh Ha MTPOE3KEH YaCTH MO-
CTa B TIOJIOXKEHUSI, 00eCTICUNBAIONIIE MAaKCUMaIbHBIC YCHITHUS U 1e()OPMAIHU B PACYETHBIX CEYCHUSIX. VIHTEHCHBHOCTD
UCIIBITATEIbHON Harpy3ku coctaBmiia 86+92 % ot pacuetHslx Harpy3ok H-13, T-13. B npouecce ucnsitanuii 3amepsi-
T TIPOTHOBI KOHIIOB PEYHBIX KOHCOJIEH, CEpEeIHBI TIOBECKH M CEPEIUHBI IPOJIETHOTO CTpOeHHs 1-2; MecTHbIE (u-
OpoBbie AedopManuu T MOICUETa HAMPSDKCHUH B peOpax 6asiok B cepeanHe mposieta 1...2 M ¥ B OTIOPHOM CEUCHHH
Ha oTope 2; BepTHKAJIbHBIE U TOPH30HTAIBHBIC MepeMenieHus onopsl 1. [IpeacTaBneHbr HEKOTOPbIE PEKOMEHIAIINN 1
MPEUIOKEHUSI 110 TaTbHEUIIeH dKCIUTyaTallii MOCTa.

RESEARCH CAPACITY, AND VEHICLE OPERATING CHARACTERISTICS OF BRIDGES

Gubarev V.Y.

Voronezh State Academy of Forestry Engineering and Technologies (394087, Voronezh, street Timiryazeva, 8)
rivelenasoul@mail.ru

The article presents the results of a study of transport- performance bridge located in the Lipetsk region in range
Terbunsky forestry. To recover the carrying capacity of the bridge on the left bank development support and direct
participation of the authors of the works on injection grouting in the area of support. Based on laboratory studies was
matched composition for grouting. The authors performed a statistical test of the bridge load. Bridge test showed that
as a result of injection grouting restored pile foundation bearing capacity and deformation of the support stopped. To
assess the reliability and effectiveness of repairs were carried out statistical tests of the bridge. The test load used columns
KAMAZ trucks, which were installed on the roadway of the bridge in the provisions to ensure maximum effort and strain
in the calculated cross sections . The intensity of the test load was 86 +92 % of design load H -13 , T-13. During the tests
measured : all deflections river consoles mid suspension and mid- span of 1-2 ; local fiber strain for counting the edges of
the beams at voltages at midspan 1 ... 2 m and at the reference section to the support 2; vertical and horizontal movement
of the support 1. presents some recommendations and suggestions for the further operation of the bridge.

COBEPHIEHCTBOBAHUE TEXHUYECKOI'O CEPBUCA MAIIIUH
HA ITPEJANTPUSITUAX JJECHOT'O KOMIIVIEKCA

I'y6apes B.1O.

®I'BOY BIIO Boponexckast rocygapcTBeHHAst JIECOTEXHUYECKast aKaIeMUs
(394087, . Boponex, yi. Tumupszesa,8) rivelenasoul@mail.ru

B crarbe npezicTaBieHa METOAMKA PACUETa MUHUMAIBHO JOIMYCTHMON TeMIIepaTyphl BO3LyXa aTMOC(hEpSI, PH KOTOPOit
MOXKeT paboTaTh OKpPaCOYHO-CYIIIIBHAS KaMepa IIPH IPOBEICHUH paboT II0 TEXHUYECKOMY CEPBHCY JIECOTPAHCIIOPTHBIX Ma-
IIVH Ha PEANPUSTUSIX TECHOTO KOMILIEKCa. ABTOPOM BBITIOIHEH PACYeT MUHIMAIIHHO JOITYCTUMOM TeMIIEpaTyphl BO3IyXa Ha
TpEMeEpe OKpacOYHO-CyIIIbHON Kamepsl Conquer M1.5-W1.5. ITokasaHo, 9To [yt co31aHus B KaOMHE OKPACOYHO-CYIIIVITb-
HOM KaMepbl yCTIOBHIA, HEOOXOMMMBIX 15 KAYECTBEHHOTO HAHECEHHS TAKOKPACOUHBIX MaTEPUAoB TPeOyeTCs 00ECTIEUNTh CKO-
POCTh TIOTOKA BO3/yXa B ITycToit kabuHe He MeHee 0,17 m/c Ho He Goree 0,30 M/c (ONTHMAITBHOE 3HAYCHHE CKOPOCTH TTOTOKA
Bozayxa 0,22...0,24 m/c). JIns nosicHeHus1 METOAMKN pacdyera TpeOyeMoii POU3BOAUTEIPHOCTH BeHTHIIILIHOHHON CHCTEMBI
KaMepsl BBITIONHEH pacdeT 1yt Prestige M1.5/W1.5 ¢ BHyTpeHHMMH rabaputamy KaOHHBI JUIMHOHN 7,2 M 1 IIMPHHOIT 3,96 M.
PeasnbHast IPOM3BOAUTENBHOCTD BEHTHIILHMOHHON crcteMbl M1.5/W1.5 paBxa 22000 m3/4, 40 GoJibliie YeM MHHUMAIBHO
HEoOXOMMast M CIIEIOBATENBHO SIBIISIETCST IOCTAaTOYHOH. [Tpr HE0OX0AMMOCTH IPOBEPUTH YCIIOBHE TOTO, YTO TIPOM3BOUTENb-
HOCTb BEHTHJIILOHHON CHCTEMBI HE TIPEBBIIIACT MAKCUMAIIBHO JOIMYCTHMYIO, IPEAIAracTCsl BEIIOMHNTH TIOBTOPHBIN Pacyer,
HO BMECTO MHHHMMAJIEHO JIOITYCTHMOM CKOPOCTH BO3IYIITHOTO MOTOKA HEOOXOANMO IIPHHSTH MAKCHMaIbHYIO paBHyto 0,3 m/c.
PeasnbHast IPOU3BOIUTENBHOCTD BEHTUILMOHHOM crcteMbl M1.5/W1.5 pasra 22000 m3/4, 4T0 MEHbIIIE YeM MaKCUMAJIbHO
JIOITyCTUMAs! U CJIE/JOBATEIIEHO SIBIISIETCS] IPUEMIIEMOIT JULsSI 00ECTIeUeHHNs! YCITOBHI HEOOXOMMMBIX JUTs KaeCTBEHHOTO HaHece-
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HMS JIAKOKPACOYHBIX MaTepUasioB. B cTaTbe Takoke BBINOIHEH CPaBHUTENBHBII aHAIM3 TEXHOJIOTMH, IPUMEHAEMOM 1 HarpeBa
TIOBEPXHOCTH aBTOMOOIJIS B OKPAaCOYHO-CYIIMIIEHON KaMmepe Komranueii Metron n kommanueit IRT.

IMPROVING TECHNICAL SERVICE MACHINES AT TIMBER ENTERPRISES
Gubarev V.Y.

Voronezh State Academy of Forestry Engineering and Technologies
(394087, Voronezh, street Timiryazeva, 8) rivelenasoul@mail.ru

The article presents a method for calculating the minimum allowable temperature of the atmosphere, which can work with
painting and drying chamber at work on technical service Logging trucks at timber enterprises. Author calculated the minimum
allowable temperature for example painting and drying chamber Conquer M1.5-W1.5. It is shown that in the cockpit to create painting
and drier conditions are necessary for a paint application is required to provide the air flow rate in an empty cabin at least 0.17 m / s
but not more than 0.30 m/ s (optimal air flow rate 0.22 ... 0.24 m/ s). To explain the method of calculating the required capacity of the
ventilation system for the calculation of the chamber is made Prestige M1.5/W1.5 with internal dimensions of the cabin length of 7.2
m and a width of 3.96 m Actual performance of the ventilation system is 22000 m3 M1.5/W1.5 / h, which is more than the minimum
required and hence is sufficient. If necessary, check the condition that the performance of the ventilation system does not exceed the
maximum allowed, invited to perform a recalculation, but instead of the minimum allowable airflow is necessary to take a maximum
0f 0.3 m/s. Actual performance of the ventilation system M1.5/W1.5 is 22000 m3 / h, which is less than the maximum allowed , and
therefore is acceptable to provide the conditions necessary for a proper application of paints. The article also made a comparative
analysis of the technology used to heat the surface of the car in the painting and drying chamber by Metron and by IRT.

TEXHOJOI'MYECKHUE MTAPAMETPBI PABOTBI IOHTOHHOI'O
9KCKABATOPA ITPU YEPITAHUU NU3-110/] BOAbI

I'yzeeB A.A., Kucasikos B.E., Hukutun A.B.
Cubupckuii henepanbHbIl yHUBEPCUTET

Ienbro HacTosIIEH PAOOTHI SIBISICTCS pa3paboTKa M 000CHOBAHHE TEXHOJIOTHIECKON CXEMbI OTPaOOTKH OOBOJHCHHOTO
MecTopoXkaeHus1. Pa3paboTKy 00BOIHEHHBIX MECTOPOYKICHHH TTOJIE3HBIX HCKOMAEMbIX IIPEUTAracTCsl BECTH OIHUM YCTYIOM
C TIPIMCHEHHEM 3KCKaBaTOpa, YCTAHOBJICHHOTO Ha MOHTOHE, MJIM MOHTOHHBIM 3KCKaBaTopoM. [IpuBeIeHbI 1 000CHOBAHBI
TEXHOJIOTMYECKHUE MapaMeTphl MPEUIOKEHHONW CXeMbl pa3pabOTKU. YCTaHOBICHBI 3aBUCHMOCTH M3MEHEHHs IIara mnepe-
JIBIDKKU DKCKaBaTopa OT BBICOTHI ycTyma. Pa3paborana MeTouKa pacyera 00beMa BHIHUMACMON TOPHOM MAacChl C OTHOTO
MecTa crosiHus. Pazpaborana MeTonKa pacuera MeXIIaroBbIX MOTEPh B LIEIHMKAX, OCTAIOIIMXCS [OCIIe paboThI IKCKaBaTopa
Ha TOHTOHE, a TAKKe MPUBEICHA METOMKA [0 YMEHBIICHIIO 00beMa moTeph. [IpuBe/icH mpuMep pacyera Mo yKa3aHHBIM
MerozuKam. [IpeacTaBieHHbIe TEXHOTOTHUECKHE CXEMbI TO3BOJIAT BECTH OTPaOOTKY OOBOIHEHHBIX MECTOPOXKACHHUIA H3-TI0]T
BOJIbI, HCKJTFOYAsI POLIECC BOJOOTIIMBA HIIH CHIDKAS €r0 00BEMBI IIPH YACTHYHOM 3aTOIUICHUH KaPhEPHOTO TOJIS.

THE TECHNOLOGICAL PARAMETERS OF PONTON EXCAVATOR WORK
DURING SCOOPING OUT OF THE WATER

Guzeev A.A., Kislyakov V.E., Nikitin A.V.
Siberian Federal University

The aim of this work is to develop and establish an optimal stoping method at the water-bearing deposit. The
development of water-bearing deposits is proposed to mine in one slope using an excavator which placed on a pontoon
or pontoon excavator. The technological parameters of the proposed stoping method are reported and explained. The
dependence of advance increment of excavator from cutting depth is determined. The design procedure of volume
excavated rock mass from one workplace is elaborated. The design procedure of losses into the blocks kept after work
on a pontoon excavator is elaborated. And also a method to reduce the losses is presented. An example of calculation for
the above-noted procedures is given..Submitted technological schemes will allowed to mine the water-bearing deposit out
of the water, except dewatering process or reducing its volume in the partial sinking of career fields.

OPTAHMU3AINA MOHUTOPUHI'A ®YHKIHUOHAJBHOI'O COCTOSHHUSA
OIIEPATOPOB UH®OPMALIMOHHO-YITPABJIAIOIINX CUCTEM

I'yzenxo B.JL!, Kienos A.B.!, Mupounos A.H.', Muponos E.A.!, lllectonanosa O.J1.2

1 ®I'KBOY BIIO «Boenno-kocmuueckas akagemus umeHu A.D. Moxatickoroy, T. Cankt-IletepOypr, Poccus
(197198, 1. Canxr-IlerepOypr, yi. Xnanosckast, 1. 13, e-mail: vka@mil.ru)
2 Ouman «Bocxomy ®I'BOY BIIO «MoCKOBCKHiT aBHAIMOHHBIN HHCTUTYT (HALIMOHAJIBHBIHN HCCIIEI0BATEIbCKUN
yHuBepcuTeT) B I. balikonype, . baiikonyp, Pecryonuka Kazaxcran (468320, Pecniyonuka Kaszaxcran r. Baiikonyp,
npocnekt [arapuna, 1. 5)

B cratbe nccnemyioTcs BOIPOCH OIIEHKH 3aBHCHMOCTH MOKa3aTesel kauecTBa (yHKIHOHUPOBAHUS MHpOpPMa-
IIMOHHO-YIPABIISIONIEH CHCTEMBI OT ITapaMeTPOB IICUXO(PHU3HOIIOTHIECKOTO COCTOSTHHS UelIoBeKa-omeparopa. Paccmo-
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TPEHBI ATalbl OpraHU3alMU HPOLEAYP MOHHTOPUHTA (PYHKIIMOHAIBHOTO COCTOSIHUS OINEpaTopoB MH(OPMAMOHHO-
YIPaBJIAIONIMX CHCTEM B Ipolecce (QYHKIHMOHHPOBAaHUS. B KauecTBe OCHOBHOTO STala BBIIEICH ATl HOCTPOCHHUS
MOJISITH 3aBUCMOCTH Ka4ecTBa (PYHKIIMOHHUPOBAHUS MH(POPMALMOHHO-YIIPABIIIONICH CHCTEMBI OT ()YHKIIMOHAIBHOTO
COCTOSIHUS YeJIoBeKa-oreparopa. [Ipe/ioKeHo HCII0NIb30BaTh HellapaMeTpHYeCKie Mosien. PaccMOTpeHbI 0COOEHHO-
CTH IJTAHUPOBAHUS MPOLEYP MOHUTOPHHTA (DYHKIIOHAIEHOTO COCTOSIHHS ONIepaTopoB MH(POPMALIHOHHO-YIIPABIISIO-
mux cucteM. KpurepusimMu 3QGEeKTHBHOCTH TTaHUPOBAHUS SBISIOTCS JTHOO MakCHMaJbHasi JOCTOBEPHOCTh OLICHKU
perpeccu mpH 3alaHHOM 00beMe BEIOOPKH, MO0 TpeOyemast JOCTOBEPHOCTh ITPU MUHUMAJIBHOM 00beMe BEIOOPKH.

FUNCTIONAL STATE CONTROL ORGANIZATION OF THE INFORMATION
AND CONTROL SYSTEMS OPERATORS

Guzenko V.L.!, Klepov A.V.!, Mironov A.N.!, Mironov E.A.!, Shestopalova O.L.

1 Mozhaisky Military Space Academy, Sankt—Petersburg, Russia (197198, Saint-Petersburg, street Gdanovskay, 13),
e-mail: vka@mil.ru
2 A Branch «Voskhod» of the Moscow aviation institute (national research university) in Baikonur, Baikonur,
Republic of Kazakhstan (468320, Republic of Kazakhstan, Baikonur, Gagarin Ave, 5

The article deals with the dependence estimation of quality functioning indicators for management information systems
from psycho-physiological state parameters of human-operator. The control processes stages of the operators functional state
of management information systems are reviewed in the process of functioning. The stage of model constructing for the
management information system quality functioning dependence of the functional state of a human operator is highlighted.
Proposed to use a nonparametric model. The planning control procedures peculiarities of the functional state of information
management systems operators are considered. Performance planning criteria are maximum reliability of the regression
estimate for a given sample volume or the reliability with a minimum sample size. Relations that define the type of a non-
parametric model for the dependence estimation of quality functioning indicators for management information systems from
psycho-physiological state parameters of human-operator are contains.

CUCTEMA YIIPABJIEHUSA ABTOHOMHOTI'O HAJIBOAHOT'O MUHU-KOPABJIA

I'ypenko b.B., ®enopenxo P.B., Hazapkun A.C.

IOxHubI# (enepanbhblil yHUBEepcuteT, Poctos-Ha-/lony, Poccus
(3440006, 1. PocTtoB-Ha-/lony, yn. bonbmas Canosas, 105/42), e-mail:toe@tgn.sfedu.ru

B crarbe paccmarpuBaeTcs 3a/1a9a aBTOMATHYECKOTO YIIPaBJICHUsI HA/IBOIHBIM MUHH-KopaOieM. [TonobHbIe cyna MoryT
OBITH TIOTIE3HBI TS BBITTOIHEHS MIMPOKOTO KPyTa 3a/ad, BKIIF0Yast MOHUTOPHHT OKPYKAIOIIEH Cpeibl, paboTy Ha 3arpsi3HEH-
HBIX y4acTKax, MOMCKOBBIE U CIIacareNbHble oneparuu. [Ipeuiokena cucteMa aBTOMaTHIECKOTO YIIPABJICHHUS [UTs1 aBTOHOM-
HOTO MUHH-KOPAOJIsl, pean3yIoniasi BEITOTHEHNE MICCHH, 3a[JaHHON ¢ HAa3eMHOTO ITyHKTa yHpaBleHus. Muccus cTpoutcs
OIIepaTopoM B BHJIE MapIIpyTa, KOTOPBII JOIDKEH MPONTH Kopalik Ha Kapre. B paboTe nprBeieHa apXUTeKTypa armapaTrHo-
T0 oOecTieueHUsT CHCTEMBI YIIPaBIeHUs W HABHUTAIAH, TPEJICTaBIIEH adTOPUTM YHPABICHHS MUHH-KOpaOleM M apXHUTeKTypa
HPOrpaMMHOI0 o0ecTieueHHs, HOCTPOSHHOTO Ha 0a3e KIIMEHT-CEPBEPHOM MOJIENH B3aMMOJICHCTBHS CO C1a00i CBSI3aHHOCTBHIO
KOMITOHEHTOB. [10po6HO OmMcaHbI pe3ynbTaThl HaTypHBIX SKCIIEPUMEHTOB, MOKa3aBIIIie MIHAMAIBHBIE OTKIOHEHHS (pakTH-
YeCKOW TPACKTOPHH JIBHYKEHHS] MUHH-KOPaOJIs OT 3aJIaHHONH MUCCHH MPH BBICOKOH CTAOMIIBHOCTH CKOPOCTH MEPEMEIICHHSL.

CONTROL SYSTEM OF AUTONOMOUS SURFACE MINI VEHICLE

Gurenko B.V., Fedorenko R.V., Nazarkin A.S.

Southern federal university, Rostov-on-Don, Russia (344006, Rostov-on-Don, B. Sadovaya st., 105/42),
e-mail:toe@tgn.sfedu.ru

Article considers the problem of automatic control for autonomous surface mini vehicle. Similar vessels can be useful
to perform wide range of tasks including environment monitoring, work on the polluted sites, search and rescue operations.
The system of automatic control for the autonomous mini vehicle, realizes the performance of the mission, set from land
point of management. Mission is set by the operator in the form of a route which the vehicle has to pass. The architecture
of hardware of a control system and navigation is given in paper, the algorithm of management by the mini vehicle and
architecture of the software constructed on the basis of client-server model of interaction with weak coherence of components
is presented. The results of the natural experiments which have shown the minimum deviations of the actual trajectory of
movement of the mini vehicle from set mission and high stability of speed of movement are described.

BJIUSTHUE PATUYCA KPUBOW B IJIAHE HA MJIOTHOCTD ITPU 3ATOPE
JIETKOBbBIX ABTOMOBHMJIEN

I'yce B.A.

OI'BOY BIIO «CaparoBckuii rocynapCcTBEHHBIN TeXHUUECKUH yHUBepcHTeT nMeHu [ arapuna FO.A.», Caparos,
Poccus (410054, r. Caparos, yi. [Tomutexuudeckasi, 77, CI'TY umenu [arapuna FO.A.), e-mail:gusev88888@mail.ru

C pocToM aBTOMOOMIIN3AINY YBEJINUNBACTCS INIOTHOCTh M HHTEHCUBHOCTH TPAHCIIOPTHBIX ITOTOKOB. J{1Ist rtaHu-
pOBaHUS M OLEHKH 3(PEKTUBHOCTH PabOThI aBTOMOOMIBHOM TOPOTH HEOOXOAMMO 3HATh MapaMeTphbl TPAHCIIOPTHOTO
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motoka. B craree paccMaTpUuBarOTCs (bOpMy.]'[LI 1 METObI ONPEACIICHUA INIOTHOCTH IIPU 3aTOPE HA KPUBBIX MaJIOIo pa-
anyca. HpI/I MPOCKTUPOBAHUU KPUBBIX MAJIOTO paguyca NPUMEHSACTCS YIIUPECHUC Hp063)KCI71 YacCTH, 4YTO IIO3BOJIACT BO-
JUTEIIAM OYCHb IUIOTHO BCTABaTh IIPU 3aTOpax, pacCaCblBaHHUE KOTOPLIX 3aHMMACT 3HAYUTEIIbHOEC BPEMH. C TITOMOIIBIO
q)OTO- 1 BUACOCHEMKHU NPOBCACHBI SKCIICPUMEHTAIIBHBIC UCCIICAOBAHUA I OIIPEACICHNS CTCIICHU BIIUAHUA pauyca
KPHUBBIX B IUIAHC Ha IUIOTHOCTD IIPU 3aTOPE U MPEACTABICHBI PE3YJIbTAThI 1O ONPEACICHUIO JaHHOIO IOKa3aTejsd Ha
KPHUBBIX MAJIOTO paauyca. HpI/I 9TOM OBLI TIOJYyY€H U 000CHOBaH BBIBO/[, UTO Y€M MCHBIIC paanyC, TEM BBILIC IJIOT-
HOCTbB IIPU 3aTOpPEC. HOJ’[y‘IeHHHe PE3YIBTATHI UCIIOJIB30BAHBI IJIs pa3pa60TKI/I MAaTEMaTH4YCCKUX MOﬂeHeﬁ TCOPHHU PUCKa
B TPAaHCIIOPTHOM ITIOTOKE.

INFLUENCE CURVE RADII ON DENSITY
AT CONGESTION CARS

Gusev V.A.

Yuri Gagarin State Technical University of Saratov, Saratov, Russia
(410054, Saratov, Politechnicheskaya, 77),
e-mail:gusev88888@mail.ru

With the growth of car ownership increases the density and intensity of traffic flows. For planning and evaluating
the performance of the highway to know the parameters of the traffic flow. The article deals with the formulas and
methods for determining the jam density on tight curves. In the design of tight curves used widening of the carriageway,
which allows drivers to get up very tightly with congestion, its takes considerable time for resorting. With camera and
video experimental studies to determine the impact radius of the curves in terms of the density of the wort and when
presented with the results of determination of the indicator on the tight curves. Thus was obtained and proved the
conclusion that the smaller the radius the higher the density at the mash. Semi-obtained results are used to develop
mathematical models of the risk theory in traffic.

NPUMEHEHUE UMUTAIIMOHHBIX MOJIEJIEN U1l PEIIEHUS
IKOHOMUYECKHUX 3AJJAY OIITUMHU3ALINN

I'yceBa E.H., Bapgosiomeena T.H.

OI'bOVY BIIO «Maraurtoropckuii ['ocynapcrBeHHbli Texuudeckuit yausepceutet um. I.11. Hocosay,
Marnwuroropck, Poccunst (455038, Marautoropck, nip. Jlenuna, 114),
e-mail: kellymy7@rambler.ru

B crarbe onucana kiaccu(UKaIys THIIOB ONTHMHU3AIMOHHBIX 3a/1a4, IPUBEICH 0030p METOM0B ONTHMHU3a-
uu. ONUCaHbl YCIOBUS IPUMEHEHHS METOAOJOTMH MMHUTAMOHHOTO MOJCIMPOBAHUS [UIsl PEIICHUS ONTHMHU3A-
IMOHHBIX 3a/a4. [IprBeIeHbl OCHOBHBIE ATAIBl HCCIIE0BAHMS IIPEJAMETHON 00JIacTH, BBHIIIOJIHEH aHAJIN3 OU3HeC-
MPOIIECCOB OT/Ea MOATOTOBKH MPOMU3BOJACTBA Ha 00yBHOH (abpuke. Pazpaborana mMUTaMOHHAS MOZIENb IS
SKOHOMHUYECKOH 3anaun. [IpoBejeH MMHUTAIIMOHHBII dKCIIEPUMEHT, aHUMHUPYIOIUI eATeIbHOCTh COTPYIHUKOB
MIPOM3BOJICTBEHHOTO OT/ieJIa. BBISBICHBI TOUKH Ma/ICHUs TPOM3BOANTEIBHOCTH B 9KOHOMHUYECKo cucteme. [Tomy-
YeH CTaTHCTUYECKHH MaTepHall, ONMUCHIBAIOIINI KOJIMYECTBEHHBIE XapaKTePUCTHKH OU3HEC-NPOLECCOB OTJeNa.
Ha ocHOBe aHann3a pe3y/ibTaToB MMHUTAIIMOHHOTO SKCIEPUMEHTA HPE/UIOKEH BapHAHT ONTHMH3ALUH JIESITENb-
HOCTH OT/ieJIa MOJrOTOBKH NMPOU3BOJICTBA. BEIMOIIHEHO HCCIeI0BaHNE TIPOTHOCTHYECKOH NMUTAIIMOHHONW MOJIEITH
C y4eTOM BHEAPECHUS PEKOMEH/IALNi [0 ONTUMH3ALNH OU3HEC-TTPOLecCOoB. JlaHHbIE YKOHOMUKO-CTATUCTUYECKOTO
aHaJIM3a MOATBEPIMIN YKOHOMHUECKYIO () ()EeKTHBHOCTh MPEAI0KEHHOIO BapUaHTa ONTUMU3AIMHA OM3HEC-TIPO-
neccoB 00yBHOU (haOpHKH.

THE USE OF SIMULATION MODELS FOR SOLVING ECONOMIC PROBLEMS
OF OPTIMIZATION

Guseva E.N., Varfolomeeva T.N.

Magnitogorsk State technical University named after G.I. Nosov, Magnitogorsk, Russia,
(455038, Magnitogorsk, pr. Lenin, 114),
e-mail: kellymy7@rambler.ru

The article describes the classification of types of optimization problems, provides an overview of optimization
methods. Describes the conditions of application of the methodology of simulation for solving optimization
problems. The main stages of the research subject area, the analysis of business processes of the Department of
preparation of production in a Shoe factory. The developed simulation model for economic objectives. Conducted a
simulation experiment, the animation activities of the production Department. Identified point of falling productivity
in the economic system. The statistical material describing the quantitative characteristics of the business processes
of the Department. Based on the analysis of the results of simulation experiment suggested that streamlining the
activities of the Department of production preparation. Exploration of predictive simulation models with respect to
the implementation of recommendations on optimization of business processes. Data of economic and statistical
analysis confirmed the economic efficiency of the proposed options for the optimization of business processes Shoe
factory.

SCIENTIFIC REVIEW Ne 1



TEXHMYECKHME HAYKI 147

PABPABOTKA CXEMbI APMUPOBAHUSA U UCCJEJIOBAHUE CBOVICTB
KOMIIO3UIIMOHHOT'O MATEPUAJIA CUCTEMBI TI-AL
C IPUMEHEHUEM ITPOI'PAMMHOI'O MOAYJIA COSMOSWORKS

I'yebkoB M.C.

OI'bOY BIIO «llenzeHckuii rocyaapcTBEHHbINH yHUBEpcUTET», [1en3a, Poccus
(440026, Ien3a, yn. Kpacnas, 1.40) e-mail: AspirantSLPiM@yandex.ru

IToka3aHa akTyaJIbHOCTb HCTIONB30BAHMS CIUIABOB HA OCHOBE ADMUPOBAHHOT'O THTAHA C LEJIBIO TOBBIILICHHS MeXa-
HHYECKUX CBOMCTB KOHCTPYKIMOHHBIX MaTepHasIoB ITPU OJHOBPEMEHHOM CHIDKEHHH Beca BCel KOHCTPYKLHH. Pa3pa-
OoTaHa HOBas cXeMa apMHUPOBAHUS U MPE/IOKEH HOBBII CIIOCO0 yIPOYHEHHMS KOMITO3UIIMOHHOTO MaTepuaa. C 1enbo
CO3/IaHMsI MOJIETIH HOBOTO KOMITO3HMI[IOHHOTO MaTepHaia ¥ MCCIeI0BaHHs €ro MEXaHHIeCKUX CBOMCTB BbIOpaHa KOM-
neioTepHas nmporpamma SolidWorks ¢ mporpamvusiM mogynaem CosmosWorks, ¢ TTOMOIIIBI0 KOTOPOTO OBLITH PEIICHB
3a1auyl CTAaTHYECKOTr0 HEJIMHEHHOTo XapaKkTepa, IPOCTHIX H CIOKHBIX TeoMeTprueckux (popM. B sxcnepumenTanbHON
YacTH Mpoliecca MOCITMPOBAHNUS ObUTH HCCIIEJOBAHBI XapAKTEPHCTUKH MOHO M KOMITO3HIIHOHHBIX MaTepuaioB. B xoze
MOJICITUPOBAHUSI TIOJTyYEHBI TPOYHOCTHBIE TOKA3aTEeNIH U S0Pl HAMTPSHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHUSI KOMITO-
3HIIMOHHOTO aPMHUPOBAHHOTO Marepuaia. Ha OCHOBaHHH ATHX JaHHBIX C(HOPMYINPOBAHBI BBIBOJIBI O IIPEUMYIIECTBAX
BHEJIPECHUSI HOBOIT CXEMBI, a TAK)Ke MOJITy4eHbl OPHEHTHPOBOYHBIE ITOKA3ATENH (PH3UKO-MEXaHHYECKNX CBOWCTB.

DEVELOPMENT OF THE SCHEME OF REINFORCING AND RESEARCH
OF PROPERTIES OF THE COMPOSITE MATERIAL OF TI-AL SYSTEM WITH USE
OF THE PROGRAM COSMOSWORKS MODULE

Guskov M.S.
Penza State University, Penza, Russia (440026, Penza, st. Krasnaya, h. 40) e-mail: AspirantSLPiM@yandex.ru

Relevance of use of alloys on a basis reinforcing titanium for the purpose of increase of mechanical properties
of constructional materials at simultaneous weight reduction of all design is shown. The new scheme of reinforcing is
developed and the new way of hardening of a composite material is offered. For the purpose of creation of model of a
new composite material and research of its mechanical properties the computer SolidWorks program with the software
module CosmosWorks is chosen. This module allows to solve problems of static and nonlinear character, simple and
difficult geometrical forms. In experimental part of process of modeling were investigated characteristics of mono and
composite materials. During the simulation obtained strength values and diagrams of stress-strain state of a composite
reinforced material. On the basis of these data, conclusions about the importance of introduction of the new scheme are
formulated, and also approximate indicators of physicomechanical properties are received.

MOJIEJIb MHOTO®YHKIIUQHAJBHOI'O YCTPOVCTBA OBECITEYEHUS KAYECTBA
JNIEKTPUYECKOU DHEPTUH B PACIIPEJEJIMTEJIBHBIX CETAX

Hoaunrep C.1O.!, Iiorapesuu A.I.!, Yenypko H.FO.!, Mycuu A.X.

1 ®I'bOY BIIO «Omckuii rocynapcTBeHHBIN TexHUueckuil yausepcurer», OMck, Poccus
(644050, Omck, ip. Mupa, 11), e-mail: dolingerSY @gmail.com
2 ®I'bOY BIIO «Anralickuii rocynapcTBeHHBIN TexHuueckull yausepcuteT uM. M. U. ITonzyHnosay, I. bapnayi,
Poccus (656038, Anraiickuii kpaid, . bapnayim, np. Jlenuna, 46)

B cTaTbe paccMOTpPEHBI BOIPOCH MOACIUPOBAHUS MHOTO(YHKI[HOHAILHOTO YCTPOWCTB 00ECIIeueHNs KadecTBa
QIIEKTPOIHEPTHU B paCIPEACTUTENBHBIX CETAX. B KauecTBe ONTHMANBEHON CpeIbl sl MOJCITMPOBAHIS KOMIIEHCHPYIO-
IIero ycTpoicTBa ObLT BeIOpaH nporpaMMHblil kommieke MATLAB, T.x. siBiseTcs MOIHOM Cpefoi 11 NpoBeieHUs
MaTeMaTHYECKUX BBIYHCICHUH W MOJICIMPOBaHUSA. B MaHHOM mporpaMMHOM KOMIDIEKce Oblia pa3paboTaHa MOJIETh
CHCTEMBI IEKTPOCHAOKEHNS C HENMHEHHOW M HECUMMETPHUYHON HAarpy3KoH, a Takke MOJelb MHOTO(YHKIIHOHAb-
HOTO YCTpOMCTBa 00ECTIEUeHUs KauyeCcTBa AIIEKTPOIHEPTUU U €T0 CHUCTEMBI yIpaBieHus. B maHHOW Momenn peanmso-
BaHa M3MEHSIONIAsICA BO BpEMEHU HECUMMETpPHYHAsl M HeJMHEHHas aKTUBHO-UHAYKTHBHAs Harpyska. Jing npoBepku
3¢ PEeKTUBHOCTH pabOTHI MOIYUYCHHON MOJIETH YCTPOHCTBA 00ECIICUCHHUSI KadeCcTBA IEKTPOIHEPTHH U €0 CHCTEMbI
yHpaBieHUs ObUT CMOAEIMPOBAHbI pa3InuHble PeXKUMBbI Harpy3ku. IIpoBeneHa orieHka KauecTBa JIEKTPOIHEPTUHU 10
M TIOCJIE BKJIFOUEHHS TEXHMYECKOTO CPEIICTBA.

MODEL MULTIFUNCTIONAL DEVICES ENSURING THE POWER QUALITY
IN DISTRIBUTION NETWORKS

Dolinger S.Y.!, Lyutarevich A.G.!, Chepurko N.Y.!, Musin A.H.

1 Omsk state technical university, Omsk, Russia (644050, Omsk, pr. Mira, 11), e-mail: dolingerSY @gmail.com
2 Polzunov Altai state technical university, Barnaul, Russia (656038, Barnaul, prospect Lenin, 46)

This article deals with simulation multifunctional devices of a power quality in distribution networks. Was chosen
software package Matlab as an optimal environment for simulation of the compensating device, because is a powerful
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environment for carrying out mathematical calculations and modeling. This software package was developed a model
power system with nonlinear and asymmetrical load and the model of the multifunctional power quality device and
control systems. In this model implemented time-varying asymmetric and non-linear active-inductive load. To test the
efficiency of the resulting model of the device to ensure power quality and control system were simulated different load
patterns. Additionally, power quality was assessed before and after switching on the appliance.

3AJJAYA CUHTE3A HAEHTUOUKAIIMOHHOI'O YITPABJIEHUSA U EE PEIINIEHUE
METOJOM CETEBOI'O OIIEPATOPA

Haur T.®.!, TuseeB A.N.%, CopponoBa E.A.!

1 denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE yUPEKASHNUE BBICIIETO MTPO(eCcCHOHaTBHOTO
obpasoBanus Poccuiickuii yauBepcuret apyx0sI Haporos, Mocksa, Poccus
(117198, Mocksa, yin. Mukityxo-Makuas, 6), e-mail: dtp1271983@yahoo.com
2 denepasbHOE TOCYIAPCTBEHHOE OIOKETHOE YUIPEkKICHUE HayKH BEIMHUCINTEIBHEINH IEHTD
uM. A.A. Jloponunnsina Poccuiickoit akanemun Hayk, Mocksa, Poccus
(119333, Mockga, yi. BaBuioga, 40), e-mail: aidiveev@mail.ru

[Nox naeHTNHUKAITNOHHBIM yIIPABICHNEM IIOHUMAETCS yIIPaBIeHHE 00bEKTOM, MaTeMaTHIeCcKask MOAENb KOTOPO-
ro Heu3BecTHA. [l peann3alyu Takoro ynpaslieHHs IEPBOHAYAIBHO PEIIaeTCs 3a/1a4a NICHTU(GUKALMN, a 3aTeM JUIL
TIOTyYeHHOIT MOofienTn 00bEKTa pelIaeTcs 3a7ada CHHTe3a yIpaBlIeHus. B pesynbTare pemenus 3a1aqu CHHTe3a yIpaB-
JICHHsI MBI TIOJTy4aeM MHOTOMEPHYIO (DyHKIIHIO, KOTOpasi OMKCHIBACT 3aBUCUMOCTD YIIPABICHUS OT COCTOSIHUSI O0bEKTa.
INocne peanm3arnyu qaHHOM QYHKINH B OJIOKE YIIPABICHNS PEaTbHOTO 0OBEKTa OH JOCTUTAET LI YIPABICHUS C OII-
THUMaJIbHBIMU 3HAaYeHUSMH KpUTEpreB KadecTsa. st peieHus 3a1a4u MIeHTHOUKAIMN U CHHTE3a UCTIONIb3yeM METOJ
CEeTEeBOTO OMepaTopa, KOTOPHIH ¢ MOMOIIBIO 3BOTIONHOHHBIX aJTOPUTMOB MOMCKA HAXOAUT CTPYKTYPYy M MapaMeTphl
(YHKIHI, OMUCHIBAIOIIMX MOJENTb U (YHKIMOHATIBHYIO 3aBUCHMOCTD YIIPABJICHHSI OT COCTOSIHUS 00bekTa. B pabore
TIPUBEICH TIPUMEP HCIOIB30BAHUS CETEBOTO ONEPaTopa IJIsl peIIeHHs 3a1a4l CHHTE3a NACHTU(PHUKAIIMOHHOTO YIpaB-
JIeHHUsI POOOTOM MaHUITYJISITOPOM.

IDENTIFICATION CONTROL SYNTHESIS BY METHOD OF NETWORK OPERATOR
Dang T.F.!, Diveev A.L%, Sofronova E.A.!

1 Peoples’ Friendship University of Russia, Moscow, Russia (117198, Moscow, Miklukho-Maklaya str., 6),
e-mail: dtp1271983@yahoo.com
2 Institution of Russian Academy of Sciences Dorodnicyn Computing Centre of RAS, Moscow, Russia
(119333, Moscow, Vavilov str., 40), e-mail: aidiveev@mail.ru

The identification control is a control of an object which mathematical model is unknown. For such objects initially
the problem of identification is solved, and then for the resulting model of object the problem of control synthesis is
solved. As a result of control synthesis we obtain a multi-dimensional function that describes the dependence of control
on the state of the object. After the implementation of this function in the control unit of the real object, it achieves the
goal of control with optimal value of the quality criteria. To solve the problem of identification and synthesis we use the
method of network operator, which with the help of evolutionary algorithms finds the structure and parameters of the
functions describing the model and functional dependence of control from the object state. In this paper, an example of
using a network operator to solve the problem of identification control synthesis by robot manipulator is given.

CUHTE3 WAEHTU®UKALNWOHHOI'O YITPABJIEHWS MOBWJIBHBIM POBOTOM
METOJOM CETEBOI'O OIIEPATOPA

Haunr T.@.!, Tusees A.1N.2, Kazapsau /1.3.!, Copponosa E.A.!

1 depepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPESIKACHNUE BBICIICTO MIPO(eCCHOHATBHOTO
obpasoBanus Poccuiickuii ynusepcuret apyx0bl Hapoos, MockBsa, Poccus
(117198, Mocksa, yn. Mukinyxo-Makias, 6),
e-mail: dtp1271983@yahoo.com, kazaryan.david@gmail.com, sofronova ea@mail.ru
2 denepaibHOE TOCYAAPCTBEHHOE OIOKETHOE YUPEKICHHE HAYKH BHIYUCIUTEIBHBIN ICHTP
uM. A. A. loponuuusina Poccuiickoit akanemuu nayk, Mocksa, Poccust (119333, Mockaa, yi. Basuiosa, 40),
e-mail: aidiveev@mail.ru

PaccMarpuBaeTcs 3a/1a4a CHHTE3a HICHTH()UKALIMOHHOTO yIpaBieHnst MOOWIbHBIM poboToMm. Ha nepsom stare
perraercs 3a7a4a HACHTU(GHUKANY MaTeMaTHYeCKO MOJIeJI MOOMIIEHOTO po0O0Ta METOJIOM CETeBOro oreparopa. [Ipn
peuIeHny 3aa4n MASHTH(HUKAMN HCIOIb30BAINCh 3aJAHHOE yNpaBlIeHNE B BUJAE (DYHKIMU BPEMEHH U COCTOSHHMS
poborta, oTyueHHBIE B pe3yJbTaTe dKCIiepiuMenTa. Maremarideckasl MOJIENb HIETCs B BUJIE CUCTEMbI OOBIKHOBEHHBIX
muddepennnanbHbIX ypaBHeHnH. Ha BropoM sTare peruaercs 3a1a4a CHHTE3a CUCTEMbI YIIPABICHUS IS IOy YeHHON
MozeNu po00Ta TaKKe METOJIOM CETEBOro oreparopa. B 3ajade cuHTe3a cucTeMBI yrpaBieHHs: HeoOXoqumMo obecrie-
YUTh JBIKCHHE pOOOTa MO 33JaHHON TPAeKTOPHH, OTIMYHON OT SKCIICpUMEHTaNbHOH. [IpuBeneH mpumep cuHTe3a
HACHTU(QHUKAIMOHHOTO yrpasieHHss MOOMIbHEIM pobotoM Lego NXT. Ilonck onTUManbHOTO pelieHust B 00eux 3a-
Jadax OCYIIECTBIAETCS TeHETHYECKHM alrOPUTMOM, MOCTPOSHHBIM Ha OCHOBE NPHHIUIA Bapuanuii 6a3ucHOro pe-
LICHUSL.
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IDENTIFICATION CONTROL SYNTHESIS FOR MOBILE ROBOT BY METHOD
OF NETWORK OPERATOR

Dang T.P.!, Diveev A.L.%, Kazaryan D.E.!, Sofronova E.A."

1 Peoples’ Friendship University of Russia, Moscow, Russia (117198, Moscow, Miklukho-Maklaya str., 6),
e-mail: dtp1271983@yahoo.com, kazaryan.david@gmail.com, sofronova_ea@mail.ru
2 Institution of Russian Academy of Sciences Dorodnicyn Computing Centre of RAS, Moscow, Russia
(119333, Moscow, Vavilov str., 40), e-mail: aidiveev@mail. ru

A problem of identification control synthesis for mobile robot. Initially, we identify mathematical model of mobile
robot in the form of ODE using method of network operator. We use given control as a time function and state of
the object obtained from the experiment. When mathematical model is found we solve the problem control system
synthesis also using method of network operator. Synthesized control system should guarantee movement of robot over
the given trajectory which differs from the experimental one. An example of identification control synthesis for mobile
robot Lego NXT is given. The search of the optimal solution in both problems was done by genetic algorithm based on
the principle of basis solution variation.

Ob OJHOM INOJAXOJE K OHEHUBAHUIO YPOBHA COOPMUPOBAHHOCTHU
KOMIIETEHIIMU BbIITYCKHUKA BY3A

JlanunioB A.H., OBunnHukoB A.A., 'utman M.B., Cros60B B.1O.

®I'BOY BIIO «llepmckuii HaMOHAIBHBIN UCCIEIOBATEIBCKUNA OJUTEXHUYECKUH YHUBEPCUTETY,
[epmb, Poccust (614990, r. [lepmb, Komcomonbckuii mpocnekr, 29), e-mail: dan@pstu.ru

IpencraBiieHa METOANKA OLICHUBAHUS YPOBHS CHOPMUPOBAHHOCTH KOMIIETEHIIHI CTY/ICHTA U BBIITYCKHHKA By3a,
103BOJISIIONIAS TIPOM3BOJUTH KOHTPOJIb PE3yJIbTaTOB 00pa30BaHMs B MPOLECCE OCBOCHHSI OCHOBHOM IpodeccnoHab-
HOI 00pa30oBaTesIbHON MPOrpaMMBl 110 HapaBIeHHIO (cnennansHocTH) noarotoBku BI1O. PaccmoTpeHsl nHHOBanu-
OHHBIE METO/bI OLICHUBAHUS C HCIIONB30BAaHUEM KPHBBIX HaydeHHs U OCOOEHHOCTEH (hOPMHUPOBAHUS KOMIIETCHINI
BbINYCKHMKA By3a. [TokazaHo, 4To mporecc popMUPOBAHUS KOMIIETCHIINH MOXKET OBITh OIMCAH B BUJE 3 TOCIIEIOBA-
TENBHBIX KPUBBIX HAYYEHHMs, MOJCIUPYIOIINX MOAIpOLeccH (POPMUPOBAHUS 3HAHUH, YMEHHH U BIIAJICHUH CTYJICHTA.
ITpu 5TOM HaOIIOAACTCS CABUT 10 BpEMEHH IIPH (OPMUPOBAHUM YMEHHH U BIAJACHUH CTYACHTa OTHOCUTEIILHO OCBOCH-
HOTO UM 00beMa 3HAHWH B JaHHOW IpeaMeTHON obnacTu. [IpHBOASTCS MPUMEPHI KPUBBIX HAYYSHUS CPEAHECTATUCTH-
YECKOT0 CTYJICHTa NpU (GOPMHUPOBAHNH PAIMYHBIX KOMIIETeHIMH. [IpearaeTcs METOANKA TIEPEeXo/ia OT TPAJAULUOH-
HBIX KPUBBIX Hay4EHHs K 3aBHCUMOCTH OLICHKU YPOBHs ChOPMUPOBAHHOCTH KOMIIETEHIHU OT TPYIOEMKOCTH y4eOHON
JIMCLUIUINHBI U OLICHKH B 0aJlIax, MOJy4eHHOH CTYAEHTOM.

ABOUT ONE APPROACH TO EVALUATION OF CREATING COMPETENCY LEVEL
OF THE HIGH SCHOOL GRADUATE

Danilov A.N., Ovchinnikov A.A., Gitman M.B., Stolbov V.Y.

Perm National Research Polytechnic University, Perm, Russia (614990, Perm, Komsomolsky ave., 29),
e-mail: dan@pstu.ru

The Presented evaluation of creating competency level methods of the student and high school graduate is allowing
to produce checking of a formation results in process of the main professional educational program mastering on student
preparation direction (the profession) of high professional education. There are considered innovation evaluation
methods with using crooked teaching and particularities of the high school graduate shaping competency. It is shown
that process of the shaping competency can be described in the manner of 3 teaching consequent curves, prototyping
subruns of the shaping the student knowledges, skills and holdings. Herewith the shift on time exists when shaping
the student skills and possessions comparatively masterred by him volume of the knowledges in given application
domain. The examples of teaching curves of middle-statistical student are happen when different competency are
shaping. The methods of the transition is offered from traditional teaching curves to dependencies of the estimation
level competencies shaping from labour content of scholastic discipline and estimations in units, got by student.

O TUMM3AIUSA NTHOPOPMALIMOHHBIX ITAPAMETPOB JIYUYM-CUT HAJIA
B YACTOTHBIX PJITCO

Janunos E.A., Cansuuxos U.H.
[len3enckuii rocymapcTBeHHbI TexHOMormYeckmid yauepeureT (T. [Iensa, Poccns), e-mail: h3ker@narod.ru

B crartbe paccMOTpeH MeToJ| yayuIleHns] TEXHHUYECKHX MapaMeTpoB PaHoTyueBOil CHCTEMBI OXpaHBI TMPH HC-
TIOJTE30BAaHAN BEUBIIET-TIpeoOpa3oBanHust. PajuonydeBsle TEXHHUECKHE CPEICTBA OXpaHBl OJHM W3 Hamboiee pac-
MPOCTPAHEHHBIX MEPUMETPOBBIX. OMUCaH MPUHIUT PaboThl paJHOTydeBOM CUCTEMBI OXpaHbl. IIpH ucmons3oBaHUN
BeifBieT-npeobpazoBanus npu oopadorke JIYM-crurnana yBennauBaeTcsl OTHOIMICHNE CUTHAI/IIyM. OIeHEeHO BpeMst
npeOBbIBAHUS HApPYIIUTENsT B 30HE OXPaHbl. BBIMONHEHA OIEHKAa MapaMeTpoB BEWBIET-NPeoOpa3oBaHUs MPUMEHH-

HAYYHOE OBO3PEHME Nel



150 TECHNICAL SCIENCES

TEJIBHO K peaJIbHbIM IapaMeTpaM ABHKECHUS HapyIIUTeNsl U PealbHbIM XapaKTepPUCTUKAM CHCTEMbl OXpaHbl. AHAIN3
nH(pOpMaMOHHBIX MapameTpoB JIYM-curnama mokasal, 9TO OCHOBHBIM IAapaMeTPOM SBISETCS YacTOTa JEBUAIIUH.
BakHO# 0COOCHHOCTBIO pabOTHI SBISETCS UCIIOIb30BAHKUE JIBYX Pa3HbIX MOAXOAOB: MPOrPAMMHOIO U alIapaTHOro.
IToxazaHo, 4To IS peanu3aluy BeHBIET-IpeoOpa3oBaHus ciaeayeT nucnonb3oath [IJIMC. BpeMs BeIoaHEHUS BEHB-
aet-npeobpazoBanus Ha CII He y[OBICTBOPUTEIBHO ISl ITOTYyUYCHHS PE3yJIbTaTa B PeabHOM BPEMEHH.

OPTIMIZATION OF THE PARAMETERS OF INFORMATION CHIRP SIGNAL
IN THE FREQUENCY RADIOLUCHEVYH TECHNICAL SYSTEMS PROTECTION

Danilov E.A., Salnikov LI.
Penza State Technological University, (Penza, Russia) e-mail: h3ker@narod.ru

The paper presents a method of improving the technical parameters of radioluchevoy protection system using
wavelet transform. Radioluchevye technical means of protection are among the most common perimeter. Describes the
operational principle of radioluchevoy protection system. Applying wavelet transform in the processing of the chirp
signal is increased signal/noise ratio. It is estimated residence time violator in the area of protection. The estimation of
the parameters of the wavelet transform with respect to the actual parameters of a violator and the actual characteristics
of the system. Analysis of the information parameters chirp-signal showed that the main parameter is the frequency
deviation. An important feature is the use of two different approaches: software and hardware. It is shown that the
implementation of the wavelet transform, use the FPGA. Runtime wavelet transform on the DSP is not satisfactory to
obtain the result in real time.

TPAOUYECKUI AHAJIN3 3AKOHOMEPHOCTEN TAPMOHM3AIIMM KOCTIOMA
C HCITOJIb3OBAHUEM 'EOMETPUYECKHUX TIPUMUTUBOB

Janungosa O.H., 3aiiueBa T.A.

OI'BOY BIIO «BnaauBoCTOKCKH TOCYIapCTBEHHBI YHUBEPCUTET SKOHOMUKH H cepBuca MuHoOpHayku PDy,
Bnamusoctok, Poccust (690014, . Bnagusoctok, yi. [oross, 41), e-mail: olga.danilova@vvsu.ru

B crarbe aHanm3upyroTcs oOImIMe METOAOIOTHYECKUE MOIXOABI K TU3aifHy COBPEMEHHOTO KOCTIOMA, BKIIIOYAS
9Tambl MPEANPOSKTHOTO UCCiIeI0BaHNs. MeTo0I0rHsl Tn3aliHa KOCTIOMA SIBIISIETCS COCTABHOM 4acThIO0 KOMILIEKCHOTO
CHCTEMHO-CTPYKTYPHOTO TIOAXOJa K M3yYCHHIO 3aKOHOMEPHOCTEH (opMO0oOpa3oBaHUs MOJIEICH-aHAIOTOB H MPOEK-
THPOBAHUIO HOBBIX OOBEKTOB JM3aiiHa Ha OCHOBE MEXIMCIMIUIMHAPHBIX MPHKIAIHBIX HccienoBaHuil. B mpomecce
po¢eCCHOHANBEHON TTOATOTOBKH JU3aifHEPOB KOCTIOMA Ha Kadelpe CEepBUCHBIX TEXHOIOTHH BiaamBoCTOKCKOTO ro-
CYIapCTBEHHOTO0 YHHBEPCUTETa 3KOHOMUKH 1 cepBuca (BI'YDC) mpoucxoaut ocBoeHune pa3pabOTaHHOU aBTOPCKOM
METOIIUKH UCCIECIOBAHNS CHITySTHOH ()OPMBI MOJHOTO KOCTIOMA C HCIIOJIB30BAHHEM T'€OMETPHUUECKUX MPUMUTHBOB U
uepapxudecknx 1mabnoHoB. [IpuMeHeHHe TaHHON METOIMKHU MO3BOJSIET (OpMaNn30BaTh Pe3yibTaThl rpaduuecKkoro
aHaJM3a CTPYKTYPHI KOCTIOMA, a TAaK)KE UCIIONB30BaTh MONyYCHHBIC JaHHBIE JUIS IIPOTHO3MPOBAHMS IPOCKTHON CHUTYa-
UMY B TM3aifHE COBPEMEHHOT0 KocTioMa ¢ oMolinbio ARIMA-moznenu.

GRAPHICAL ANALYSIS OF REGULATORY HARMONIZATION OF FORMS COSTUME
USING THE GEOMETRIC PRIMITIVES

Danilova O.N., Zaitseva T.A.

Vladivostok State University of Economics and Service, Vladivostok, Russia (690014, Vladivostok, st. Gogolya, 41),
e-mail: olga.danilova@vvsu.ru

This article analyses the general methodological approaches to the design of modern costume, including the
stages of pre-study. Methodology costume design is an integral part of a comprehensive system-structural approach to
the study of regularities of analog models and design of new facilities on the basis of interdisciplinary applied research.
At the Department of service technology Vladivostok State University of Economics and Service (VSUES) developed
method research of silhouette shape of fashionable costume using geometric primitives and hierarchical patterns.
Application of this method allows to formalize the results of the graphical analysis of the structure of the costume. This
information is used to plot the forecast of development of modern costume using ARIMA-model.

OBJIACTHU IPUMEHEHMUS NPUBJINKEHHBIX 1 HHTEJUIEKTYAJIbHBIX METOJ1OB
IIVIAHUPOBAHUS TPEKTOPUU IJIS T'PYIIII MOBUJIBHBIX POBOTOB

Japunues O.B., Murpanos A.B.

OI'BYH UucTtuTyT Mexanuku um. P.P. Mapirorosa YHI] PAH, Vda, Poccus
(450054, r.Y da, Ipocnexr Oxts16pst, 71), e-mail: ovd@imech.anrb.ru

[IpuBoasTCS ONMCAHNE W CPABHUTENIBHBIM aHAIM3 HEKOTOPBIX IPHOIMKEHHBIX U WHTEIUICKTYaIbHBIX aJITrOpHUT-
MOB IUTAHHPOBAHMS TPACKTOPUH B IPYIIax MOOMIBHBIX poO0TOB. PaccMaTpuBaoTCs OCHOBHBIE STAIBI PEIICHUS 3a-
Jla4y IJIAHUPOBAHMsI HA OCHOBE PACCMATPUBAEMBIX aJI'OPUTMOB, a TAKOKE JAIOTCS PEKOMEHALUU [0 UCII0JIb30BAHUIO
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TOTO WJIM MHOTO METOZa B 3aBUCHMOCTH OT OCOOCHHOCTEH periaeMoi 3a1aul U TPeOOBaHUM, IPEIBSIBISIEMBIX K ObI-
CTPOJEHCTBUIO aTOPUTMA, ONTUMAIBHOCTH TPACKTOPUH, HAJIHYHIO CEHCOPHOH mHpopMamuu u T.1. [Ipn pemennn
3aj1a4 [UIAHUPOBAHUS C YUETOM XapaKTepHBIX 0COOCHHOCTEH Pyl MOOMIBHBIX POOOTOB Kak 00bEKTa YIpaBICHHs
(MHOTOCBSI3HOCTH, MHOTOMEPHOCTD M CTOXaCTHIHOCTH MOBEICHHS) HHTCIUICKTyaIbHBIEC aJITOPUTMBI ITOKA3BIBAIOT CBOIO
s¢dexTrBHOCTD. [IprMeHeHNEe M3BECTHBIX MPUOIIKEHHBIX METOIMK UL peajiM3allii YIPaBICHHs COIIACOBAHHBIM
JBIDKEHHEM HECKOIBKHX POOOTOB M, 0COOCHHO OOJNBIINX KOJIEKTHBOB, HE BCETZa PEasM3yeMo, 4TO CBSI3aHO C PE3KO
BO3pacTarollell BEIYMCIUTEILHON Harpy3koil Ha OOpTOBbIC BBIYMCIUTENIBHBIC CUCTEMbI IIPH YBEIUYCHUH KOJIMYECTBA
JEHCTBYIOIINX areHTOB.

APPLICATIONS FIELDS OF SOME APPROXIMATIONS
AND INTELLIGENT METHOD OF TRAJECTORY PLANNING
FOR MOBILE ROBOTS GROUP

Darincev O.V., Migranov A.B.

Institute of Mechanics of Ufa Branch, RAS Russia, Ufa
(450054, Ufa, Prospect October 71),
e-mail: ovd@imech.anrb.ru

The description and comparative analysis of certain approximation algorithms and intelligent planning
movements in groups of mobile robots. The main stages of solving the problem of planning based on them, and
provides recommendations on the use of a particular method depends on the particular application and requirements
for the speed of the algorithm, the optimal trajectory, the presence of sensory information, etc. It is shown that the
solution of problems of motion planning, taking into account the characteristics of a group of mobile robots as a control
object (a multiply, and multidimensionality stochastic behavior) intelligent algorithms show its effectiveness. The use
of well-known approximate methods for implementing control coordinated movement of several robots and especially
large groups is not always feasible, due to the rapidly increasing computational load on the onboard computer system
by increasing the number of active agents.

MOJEJIMPOBAHME TEIIJIOBOT'O PEJKMMA KWUJIBIX TTIOMEIEHANA
ITPU MPEPBIBUCTOM OTOIIVIEHUHN

Hauiok T.A., UBaes HO.I1., Ilyxkaa B.A.

OI'BOY BIIO «Cankr-IlerepOyprekuii rocyaapcTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTETY,
Canxkr-IletepOypr, Poccus (190005, . Cankr-IletepOypr, yi. 2-s KpacHoapwmeiickas, 4),
e-mail: tdatsuk@mail.ru

[IpoBeneH aHaNU3 CHUCTEM OTOIUICHMSI M YCTAHOBJICHA BO3MOKHOCTH TIPHMMEHEHHS MTPEPHIBUCTOTIO OTOIJICHHS B
JKUJIBIX 3[aHUAX U MTOMEIeHHsIX. s n3ydeHus ocobeHHocTel (JOpMUPOBAHHS MUKPOKIIMMATA B TIOMEIICHUSX C PH-
TOKOM Hapy’>KHOTO BO3/lyXa uepe3 BEHTWIALMOHHBIE KIIAllaHbl U OTOMUTEIbHBIMUA NPHOOpaMH Pa3HOTo THUMA (KOHBEK-
TOp M paxuarop) paspaboTaHa MaTeMaTHYecKas MOZeTb. PacueThl BBIONHEHH! ¢ ucrons3oBanneM nakera STAR-CD.
CucreMbl ypaBHEHHMI adpOJMHAMUKH ¥ TEIUIONEPEHOCa PelIaich B HECTAIIMOHAPHOM TOCTAHOBKE C IIaroM I10 Bpeme-
Hu 0T 1 ¢ 10 10 c. TTosy4eHbl 3aBUCHMOCTH M3MEHEHHS TEMIIEpaTypbl BHYTPEHHETO BO3/lyXa B YETHIPEX KOHTPOJIbHBIX
TOYKaX. YCTaHOBJIEHAa HEOAHOPOJHOCTH IOJISI TEMIEPATyphl BO3/LyXa B JKHJIOM IOMEIICHUH MPH I0a4e HapyKHOTO
BO3/lyXa 4epe3 BEHTHJIALMOHHBIC KJIallaHbl. B 3HAYMTENBHON CTENCHH I0JIe TeMIEePaTypbl BO3IyXa B IOMCIICHHUH 3a-
BUCHUT OT THIIA OTOIUTENIHLHOTO MPHOopa (paanaropa Miu KOHBEKTOPA).

MODELING OF LIVING ROOM THERMAL CONDITIONS
WITH INTERMITTENT HEATING IN USE

Datciuk T.A., Ivlev Y.P., Pukhkal V.A.

Federal State Budget Educational Institution of Higher Professional Education «Saint Petersburg State University
of Architecture and Civil Engineering», Saint Petersburg, Russia
(190005, St. Petersburg, Vtoraja Krasnoarmejskaja ul., 4),
e-mail: tdatsuk@mail.ru

The analysis of heating systems was carried out and the possibility of intermittent heating use in residential
buildings and living rooms is established. The mathematical model studying features of microclimate creation in
living room with outside airflow coming through ventilation valves with respect to different types of heat appliances
(convection heaters and radiators) is developed. The “STAR-CD” software product was used in calculations. The
system of aerodynamical and heat transmission equations was solved for a non-stationary problem statement and
a time step from 1 to 10 seconds. Dependencies of inside air’s temperature changes in four reference points were
obtained. The heterogeneity of living room’s air temperature field when outside air comes through ventilation valves is
established. It is concluded that living room’s air temperature field depends to a considerable degree on type of heating
appliance (radiator or convection heater).
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PACYET JOINOJIHUTEJIbHBIX HOTEPb MOIHOCTH OT BO3JENCTBUSA .
HECUMMETPHUHU HATIPSI)KEHUU U TOKOB B QJIEMEHTAX SJIEKTPUHYECKHUX CETEU

Hen A.B., Buprwokos C.B., ITapmyxosa A.B.

OI'OY BIIO «OMckuii rocynapcTBeHHBII TeXHHYECKHI YHUBEpcHTET», OMCK, Poccus,
(644050, Omck, ip.Mupa, 11) e-mail: ded_av@mail.ru

JlaHHast cTaThs MOCBSIICHA aHAIKM3Y CIIOCOOOB OIEHKH JONOJIHHUTEIBHBIX OTEPh MOIIHOCTH B OCHOBHBIX dJIe-
MEHTaX CHCTEM IEKTPOCHAOKEHNUS, BO3HUKAIONINX MPH HECHMMETPUH YPOBHS HampshkeHHi. B cratbe ommcana ak-
TyaJIbHOCTb CHIKCHUS MOTEPb AICKTPUUECKOH 3Hepruu. Takike ONMUCaHbl OTPULIATCIbHBIC TOCIEACTBUS IPU CHUXKE-
HHUM Ka4ecTBa MEKTpHdecKkoil sHeprun. IlokazaHa HEOOXOAMMOCTH ydeTa AOMOTHUTENbHBIX MOTEPh IEKTPUUECKHUN
SHEPrHU OT HECHMMETpPUsSI TOKOB U HanpspkeHWH. [IpoaHann3upoBaHbl OCHOBHBIE CHOCOOBI ONpPEAEIeHHs IOTeph B
ANMEKTPOOOOPYAOBAHIN MPH HECUMMETPHUUHBIX PEXHUMAX pabOTHI 3MeKTpryeckoi cetu. [IpencraBnensl 3aBUCHMOCTH
JIOTIOJTHUTEIBHBIX TOTEPh MOITHOCTH TPaHC(HOPMATOPOB cepur TM, 0T K03 GHIieHTa HECUMMETPUH HAIPSHKEHHUH 110
oOparHoii mocnenoBaTeabHOCTH. [Toka3aHo, YTO 3HAYEHMS BEIUYUH JOMOTHUTENBHBIX MOTEPh MOLIHOCTH B OTAENTb-
HBIX 2JIEMEHTaX PacIpe/lelUTeILHON CeTH, B YCIOBHIX HECHMMETPUYHOTO PEKUMA PabOThI, HEOOXOIUMBI JUISl OLICHKN
CYyMMapHOH JOJH BBIIIEHA3BaHHBIX MOTEPh B OOIIEH BEIMUMHE MTOTEPh U ONPEAETICHI SKOHOMUIECKOTO yIepoa, 00-
YCIIOBJIGHHOI'O CHMKEHUEM IOKa3aTesel KauecTBa MICKTPUUECKOI SHEprum.

CALCULATION OF ADDITIONAL POWER LOSSES FROM EXPOSURE UNBALANCED
VOLTAGES AND CURRENTS CELL ELECTRIC NETWORK

DedA.V., Birjukov S.V., Parshukova A.V.
Omsk State Technical University, Omsk, Russia, (644050, Omsk, st. Prospect Mira, 11), e-mail: ded av@mail.ru

This article analyzes the ways to assess the additional power loss in the basic elements of power supply systems,
arising from the asymmetry of the stress level. The article describes the relevance of reduction of electricity losses.
Also described the negative effects while reducing the quality of electric energy. The necessity of taking into account
the additional losses of energy from the electric current and voltage unbalance. Analyzed the main methods for
determining losses in electrical equipment under asymmetric modes mains. The dependences of the additional power
loss transformers TM series, the coefficient of voltage unbalance in the reverse order. It is shown that the values of
additional power losses in the individual elements of the distribution network, in terms of an asymmetric mode, is
needed to assess the total proportion of the above-mentioned losses in the total value of losses and determine the
economic damage caused by a decrease in the quality of electric energy.

KOMILIEKCHBII AHAJIN3 KOHKYPCHBIX ITPOEKTOB HA OCHOBE
HHCTPYMEHTAPUS TEOPUU MYJIbBTUMHOXECTB C IPUMEHEHHUEM
JIMHT'BUCTHYECKOU HIKAJIbI

Hemunosa JI.A., CoxoJsioBa 10.C.

T'OVY BIIO «Ps3anckuii rocynapCcTBEHHBIN pallOTEXHUYECKUI YHUBEpcUTEeT», Pa3anb, Poccus
(390005, Psi3anb, ya. Farapuna, 59/1), e-mail: hlestova@mail.ru

PaccmarpuBaetcst 3a/1a4a KOMIUIEKCHOTO aHaJIM3a KOHKYPCHBIX ITPOCKTOB, BO3HUKAOIIAS B YCIOBUSIX HETOUHBIX
9KCIEPTHBIX 3HAHUH Kak 00 OLIEHKaX KOHKYPCHBIX IIPOCKTOB II0 XapaKTEePUCTUKAM OLICHHBAHU, TaK M O 3HAYMMOCTH
CaMUX XapaKTepUCTHUK. [IpeioyeH moxo/1 K OLlEHHBAHUIO KOHKYPCHBIX IIPOEKTOB, PEaIN3yIOIINi TPEICTaBICHNE He-
TOYHBIX IKCIIEPTHBIX 3HAHMIT C HCIIOIb30BAaHUEM JIMHTBUCTUYECKOH HIKaJIbI OLICHUBAHMS 1 IO3BOJISIOIINN PACCMOTPETh
pasiaMYHBIe CTPAaTerud (GOPMHUPOBaHMs 000OIIAOIINX PEIIAFOIINX TPABHI KJIACCU(HKALNK U BHIIOIHEHUS YIOPSIO0-
YEHMSI KOHKYPCHBIX POEKTOB C MPUMEHEHHEM HHCTPYMEHTApHsi TEOPUH MYIBTHUMHOKECTB, 00CCIICYNBAIONICTO yYET
BCEX, B TOM YHUCIIE U IPOTHBOPEUUBBIX, IKCIIEPTHBIX OLCHOK. [IpHBe/ieH MPpaKTHYeCKUi IprMep, IEeMOHCTPHUPYOLINIL
0CoOeHHOCTH Tpouenyp GopMupoBaHHs 000OMIAIONINX PELIAIONINX MPABWII KIaCCH(UKAIIMN W BBIIOJTHEHHS YIIOPS-
JIOYCHUS] KOHKYPCHBIX POEKTOB IIPH PA3JIMYHBIX CTPATETHsIX OLIEHUBAHUS — PUCKOBAHHBIX, HEWTPAJILHOM, KOHCEpBa-
THBHBIX.

COMPLEX ANALYSIS OF COMPETITIVE PROJECTS ON THE BASE OF MULTISETS’
THEORY TOOLS WITH APPLICATION OF LINGUISTIC SCALE

Demidova L.A., Sokolova Y.S.

Ryazan state radio engineering university, Ryazan, Russia (390005, Ryazan, street Gagarina, 59/1),
e-mail: hlestova@mail.ru

The problem of competitive projects’ complex analysis, arising in the conditions of inexact expert knowledge
about estimates of competitive projects according to estimation characteristics and the characteristics’ importance, is
considered. The approach to competitive projects’ estimation, realizing representation of inexact expert knowledge on
the base of estimation linguistic scale and allowing to consider various strategy of classification generalizing decisive
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rules’ formation and ordering performance by means of multisets’ theory tools, providing the accounting of all including
inconsistent, expert estimates, is offered. The practical example, showing procedures’ features of classification
generalizing decisive rules’ formation and ordering performance of competitive projects at various estimation strategies
— risky, neutral, conservative, is given.

MOJEJNPOBAHMUE KOHBEKTUBHOI'O TEYEHHA B BOJOEME
C JIOKAJIBHBIM CTOKOM TEIIVIA 1 YYACTKAMM BBOJIA U BBIBOJA ’KUJAKOCTHU

JembsinoBuy H.B., Makcumon B.U., Haropuosa T.A.

Hanunonanbuslit nccnenoBarenbekuii ToMckuid moauTeXHUYECKUit yHuBepeutet, Tomck, Poccus
(634050, Tomck, mp. Jlenuna 30), e-mail: elf@tpu.ru

[IpoBeneHo MaTeMaTH4eCcKoe MOJEINPOBAHHE CMEIIAHHON KOHBEKIIMHU BSI3KOW HEC)KMMAEeMOM KUIKOCTH B IPsi-
MOYTOJIBHOIT 00JIaCTH € JIOKAJIBHBIM CTOKOM TEIUIa M MCTOYHMKaMH BBOJIA U BBIBOJA Macchl. PeleHa cucrtema HecTa-
[IMOHAPHBIX ypaBHeHUH HaBbe-Crokca B 6e3pa3mMepHOl mocTaHOBKe. PaccMarpuBasicst peskuM CMEIIaHHOH KOHBEKIINT
BS3KOM Hec)kumaeMoi xuakoct npu Re=1000, Gr=106, Pr=7.1. [IpoaHann3npoBaHbl W30JHHUH (YHKIAU TOKa U
TOJIst TEMIIEPATYp B paccMaTpuBaeMoii 001acTH. M3yueHo BIMSHUE CTOKA TEIIOTHI H €r0 MECTOIOJIOKEHHE B BOJOEME
Ha GpopMHUpOBaHHE KOHBEKTHBHBIX TEUCHHUH H M3MEHEHHE TEMIIEPATYPHOTO PeKMMa. BBISBICHBI OCHOBHBIE 3aKOHOMEP-
HOCTH TEIUIONEPEHOCa B UCCIIEyeMOl 001acTH. YCTaHOBIICHO, YTO PACIpES/ICHHE TeIIOBOrO MOTOKA MPOUCXOIUT B
OCHOBHOM I10 TOPH30HTAJIbHOMY HAIPABICHHIO TEUCHHs OCHOBHOTO MOTOKA. IIpOBE/ICH aHAIM3 BIUSHUS PaCcIOIoikKe-
HHSI CTOKA Terlla M uyucia PeifHosbica Ha HHTEHCHBHOCTD TEIJIO00MEHa.

MODELLING OF CONVECTIVE FLOW IN A RESERVOIR WITH A LOCAL HEAT SINK
AND AREAS OF INPUT AND OUTPUT OF THE LIQUID

Demyanovich N.V., Maksimov V.I., Nagornova T.A.
National research Tomsk polytechnic university, Tomsk, Russia (634050, Tomsk, av. Lenina, 30), e-mail: elf@tpu.ru

The mathematical modeling of mixed convection of a viscous incompressible fluid in a rectangular area
with a local heat sink and sources of input and output of mass are carried out. Solved the system of non-stationary
Navier-Stokes equations in the dimensionless formulation. Was examined the mode of mixed convection of a viscous
incompressible fluid at Re = 1000, Gr = 106, Pr = 7.1. Analyzed the contours of stream function and temperature field
in this area. Studied the Influence of the heat sink and its location in the water on the formation of convective flows and
changes in temperature regime. Investigated the basic regularities heat transfer in the study area . Established that the
distribution of heat flux occurs mainly in the horizontal direction of main flow. Analyzed the influence of the location
of the heat sink and the Reynolds number on the intensity of heat exchange.

YUCJIEHHOE UCCJEJOBAHHUE HOBOI'O CIIOCOBA
KOHANIIUOHUPOBAHHUA NIOMEIIIEHUU

Henucnxuna /{.M.

OI'BOY BIIO «Cankr-IlerepOyprekuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIEHEIH YHUBEPCUTETY,
Canxkr-IlerepOypr, Poccus (190005, Cankr-IletepOypr, 2-s1 Kpacnoapmeiickas yi., oM 4), e-mail: denisikhina@mail.ru

B pabore mccienyercst HOBBI cOCO0 KOHIMIMOHMPOBAHUS HOMEIICHUH. B mpeaiaraemMoil KOHCTPYKIMH OX-
JXKICHHBIH BO3AyX BHayaJe IOJACTCS B MCKYCCTBEHHO CO3IAHHBIH C TIOMOIBbIO TOPH3OHTAIBHON MEPErOPOAKU ad-
POIMHAMUYECKHH KaHaJI, MPOXOIUT IO CHCTeMe JIAOMPHHTOB M 3aTeM IOCTyNaeT B 00bEM IOMEIICHHS Yepe3 BO3-
JlyXOpacIIpe/IeUTENbHbIC YCTPOICTBA, BPE3aHHBIE B MEPErOPOJKY. IIpe/uIoKeHHBIH cocod mojgadn 00paboTaHHOTO
BO3/IyXa codyeTaeT B cede Ba MeXaHH3Ma OXJIAXKIACHHS TOMEIIECHHS: CHIATHE TEITIOM30BITKOB ITOBEPXHOCTHIO ITOTOJIKA U
MOCTYMAIOIUM B IOMeNIeHne BO3AyXoM. C OMOIIBI0 BEMHCIUTENFHOTO KoMiutekca STAR-CCM+, ocHOBaHHOTO Ha
YHCJICHHOM PELICHHN TPeXMepHBIX auddepennuanpubix ypaBHenuit HaBbe-CToKca, ObUT BBIIIOIHEH pacyeT TeYCeHUs,
(bopmupyromerocst B 0QHUCHOM MOMEIICHUHU HPH T10/Ia4€ XOJIOAHOTO BO3/yXa HOBBIM CIIOCOOOM. Pacyers! mokasainy,
YTO B paccMarpuBaeMoii 3anade 10 40% TEIIONPUTOKOB YaeTCs CHATH MOBEPXHOCTHIO MOTOJIKA, M TOJIILKO OCTABILIH-
ecs 60% CHUMAOTCS MOCTYNAMOIINM B IOMEIICHHE Yepe3 BO3LyXOpacIpe/IeIuTeNIbHbIC YCTPOHCTBa Bo3yXxoM. [Tomy-
YEHO, YTO B paboucii 30He HopMHUPYIOTCS paBHOMEpHbIE 1moJist Temmeparypsl (23 °C-24 °C ) u ckopoctu (0.1-0.3 m/c).
30HBI € CYIIECTBEHHBIMU I'PAJIMCHTaMH CKOPOCTH U TEMIIEPaTyphbl B paboueii 30He OTCYTCTBYIOT.

NUMERICAL INVESTIGATION OF THE NEW WAY OF ROOM CONDITIONING
Denisikhina D.M.

Saint-Petersburg State University of Architecture and Civil Engineering, Saint-Petersburg
(190005, Saint-Petersburg, street 2-nd Krasnoarmeiskaya, 4), e-mail: denisikhina@mail.ru

The new way of room conditioning is studied in the present paper. In the proposed design, the cooled air at first
is directed into an artificially created (by means of horizontal aerodynamic partition) channel and only then enters
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the room through air-jet devices located within partition. The proposed way of supplying cooled air into conditioning
room combines two main mechanisms of space cooling: heat transfer through ceiling surface and cooling by mixing
ventilation. Velocity and temperature distributions within the conditioned office space were obtained when applying
the suggested way of room cooling. The simulation was performed using STAR-CCM + software which is based on
the numerical solution of differential three-dimensional Navier - Stokes equations. Numerical research shows that
in investigated case up to 40 % of the total heat loads is possible to assimilate by the ceiling surface, and only the
remaining 60 % of loads is assimilated by entering the room through air-jet devices cooled air. It is found that in the
occupied area the uniform temperature (23 © C-24 © C) and velocity (0.1-0.3 m / ¢) distributions are observed. Areas
with significant velocity and temperature gradients are absent in occupied area.

K PACUHETY YYACTKOB 3AITYBJIEHHBIX MATUCTPAJIBHBIX TPYEOITPOBOJOB
C KOHCTPYKTUBHBIMM BKJIIOUEHUAMUA HA CEHCMHUYECKOE BO3/IEVCTBUE

Jlenucos I'.B.

OI'AOY BO «Cankr-IlerepOyprekuii rocynapcTBEHHBIN TOTUTEXHUUECKUI YHUBEPCUTETY,
Canxkr-IlerepOypr, Poccust (195251, Cankr-IletepOypr, yi. [lomurexandeckas, 29), e-mail: denisovgrigoriy@list.ru

B crarbe mpuBOIUTCS METOAMKA pacyeTa yuacTKOB 3anTyOIeHHBIX MaruCTPaIbHBIX TPYOOIIPOBOOB C KOHCTPYK-
TUBHBIMU BKJIFOUEHUSIMU Ha ceficMUYecKoe Bo3eicTBIE. AKTYyaIbHOCTh PACCMaTPUBAEMOr0 BOIIPOCa MOATBEPXKIACT-
CsI TIOBBIIICHHOH aBapHITHOCTBIO YKA3aHHBIX YUaCTKOB, P OTCYTCTBUH KAKMX-JTHOO CHEIUATBbHBIX YKa3aHHH 10 MX
pacueTy B JIEHCTBYIOIIMX HOPMAaTHUBHBIX JJOKYMEHTax. Pa3spaboTaHHas paHee METOJMKA, 110 MPUINHE HEOOXOAUMOCTH
YHCIICHHOTO PEUIeHHs CHCTeM AnddepeHnnaabHbIX ypaBHEHUH, He MOMyIHiIa MHUPOKOTO PACIIPOCTPAHEHNUS HA TIPaK-
THKe. B pamMkax cTep:kHEBOI cxeMaTH3aluu B TePMHUHAX ACHCTBYIOLIET0 HOPMATUBHOTO ITOIX0/a TIOJIyYeHbI aHAJTUTU-
YecKre BBIPaKEHHS IS OTPeIeIeHNs TOTIOTHUTENbHBIX HAMPSDKEHUH, 00yCITOBICHHBIX JIOKAIU3aHel HU3KO9acTOT-
HBIX KOJIeOaHWI Ha yKa3aHHBIX y4acTKaX, ¥ HANPSDKEHUI, 00yCIIOBIEHHBIX OSTYIIUMHU BOJHAMH (BHICOKOYACTOTHBIMHU
KomebaHusAMHM). BhImonHeHa KOMHUecTBeHHAs OIeHKA HANPSHKEHUH ISt Hanboee 9acTo MPUMEHSIEMBIX Ha TPAaKTHKe
TpyO M THUIMYHBIX IPYHTOBBIX YCIIOBHIA, a TAK)Ke IPOBEICHO COMOCTABICHUE C JaAHHBIMU APYTUX HCCIIEI0BaTENeH.

ABOUT CALCULATION BURIED PIPELINES WITH CONSTRUCTIVE INCLUSIONS
ON SEISMIC ACTION

Denisov G.V.

St. Petersburg State Polytechnical University, St. Petersburg, Russia (195251, St. Petersburg, street
Polytechnicheskaya, 29), e-mail: denisovgrigoriy@list.ru

The article provides a method of calculating buried pipelines with structural inclusions on seismic action. Confirmed
the relevance of the issue at these high accident areas, in the absence of any specific indication of their calculation in
the current regulations. Previously developed technique, because of the need for numerical solutions of systems of
differential equations, is not widespread in practice. As part of the rod in terms of the current schematic regulatory
approach, analytical expressions for the additional stresses due to the localization of low-frequency oscillations in
these areas, and stresses caused by traveling waves (high frequency oscillations). The quantitative evaluation of stress
for the most frequently used in practice, pipes and typical soil conditions, as well as a comparison of the data of other
researchers.

INPAKTUKA NIPUMEHEHUA KOHEYHO-2JIEMEHTHOI'O AHAJIM3A B IIPEIIOJABAHUHN
JACIATIIUHBI «OCHOBBI BUBPOJIMATHOCTUKHA KOHCTPYKIIUI 1 MAIIIUH»

Hdepobacos A.H.

OI'bOY BIIO «Hmxkeroponackuii rocyaapcTBEHHBINH TeXHUUECKUH yHUBepcuTeT UM. P.E. Anekceesay,
a.n.derbasov(@mail.ru

Omnpenenenne ANarHOCTUYECKUX MPHU3HAKOB BO3HUKHOBEHUS W PAa3BUTHS TPEUIWHBI B KOHCTPYKIHH SIBIISICTCS
OJTHOM M3 OCHOBHBIX 3aJ1a4 BUOPOIMArHOCTHKH. DKCIIEPHMEHTAIILHOE ONPEeIeHHEe BHOPOANArHOCTUYECKX IPH3HAKOB
CBSI3aHO ¢ OOJBIIMMH MaTepHaNbHBIMU 3aTpaTaMu. st WX OMpeneleHHs B HACTOSIIEE BPEMs HCIIOIB3YIOTCS pac-
YeTHbIe METO/bl. B crarke B pamkax y4eOHOro mporiecca Ha npumepe OalKu-CTeHKH MPeIaraeTcsl U MoKa3bIBaeTCsl
BO3MOKHOCTH IpUMEHEHUsT Gap->IEMEHTOB IIPH KOHEUHO-3JIEMEHTHOM ONMCAHHUM 337ad BUOPOAMATHOCTHKHU AJISI OT-
pakeHus B JMHAMUYECKOM IPOLECCe «IbIXaHUs TpeluHbl. [Ipu npoxoxeHun rapMOHHYECKOro CUrHala 4epes Jin-
HEHWHBII YJIEMEHT, KOMM SBIISETCS yIpyTras KOHCTPYKIHS HE HMEIOIIast TPEIUHY, CHTHAN (OTKIINK) JOJKEH OCTaBaThCs
HEHU3MEHHBIM 10 (opMe, IPHoOpeTast JIUIIb APYTyI0 aMIUINTYAy U HadaJIbHYO (a3y. DTO yTBEPIKICHHE XOPOIIO MOJI-
TBEPXKIIACTCS MTPU BO3ICHCTBIY Ha MUHEHHYI0 KD-Mozmens ynpyroii 0anku-CTeHKH IPH OTCYTCTBUH TPEIINHBI OTHOM 1
JIBYX FapMOHHUYECKUX CUJI IPH Pa3IMYHbIX COYETaHUAX 4acToT. s coznanus HenuHeitHoi KO-monenu npumensorcs
Gap->IeMeHTHI, PACIOIOKEHHBIE B paifoHe TpemuHbL. [Ipi MpoXoXKIeHNH rapMOHIYECKOTO CUTHAA Yepe3 HeJMHeH-
HBIA 2JIEMEHT, KOMM SIBIISICTCSl YIpyrasi KOHCTPYKIHS, UMEIONas TPEIIUHY, B CIEKTPe CHrHayla (OTKJIMKA) JOJDKHBI
TIOSIBUTHCS KOMOMHAIIMOHHBIC YaCTOTEL. DTO YTBEPIKACHNE TAK)KE XOPOIIO MOATBEPKIACTCS PH BO3ACHCTBUY Ha He-
nuHelinyto KO-Mozens onHON U ABYyX rapMoHHYecKux cuil. [lo pesynbratam YHCICHHOTO SKCIIEPUMEHTA MOCTPOCHBI
rpauki HEKOTOPBIX BHOPOMAPAMETPOB B 3aBUCHMOCTH OT JUTHHBI TPEUIMHBI, YTO MO3BOJIHT HCIIOI30BATh UX MPU
MOHUTOPHUHIE€ KOHCTPYKLHUI B IIpoLIecCce UX IKCILUTyaTalluu.
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PRACTICAL APPLICATION OF FINITE ELEMENT ANALYSIS IN THE TEACHING
DISCIPLINE «FUNDAMENTALS OF VIBRATION OF STRUCTURES AND MACHINES»

Derbasov A.N.
Nizhny Novgorod state technical University n.a. R.E. Alekseev, a.n.derbasov@mail.ru

Definition of diagnostic features of occurrence and development of cracks in structures is one of the main tasks
of vibration. Experimental determination of vibrodiagnostics characteristics associated with high material costs. For
their definitions currently used calculation methods. In an article in the framework of the educational process on the
example of a beam-wall is proposed and shown the possibility of using Gap-elements in finite element description of tasks
vibrodiagnostics to reflect the dynamic process of “breathing” of the crack. With the passage of the harmonic signal via
the line element, which is of elastic design does not have a crack, signal (response) should remain unchanged in shape,
getting only a different amplitude and initial phase. This assertion is well supported when subjected to linear FE-model
of elastic beam-wall in the absence of cracks of one and two harmonic forces at different combinations of frequencies. To
create a nonlinear FE-model used Gap-elements located in the region of the crack. With the passage of the harmonic signal
through a nonlinear element, which is of elastic design, with a crack in the spectrum of the signal (response) should receive
the frequency combination . This statement is also proved when subjected to nonlinear FE-model one and two harmonic
forces. According to the results of the numerical experiment graphs of some vibro parameters depending on the crack
length, which will allow their use in the monitoring of structures during their operation.

METO/J OIIPEAEJEHUS YCHUJINA PACIIOPA ITPU CIBUTE MOHOJIMTHBIX
IMMOHOYHBIX MEXITAHEJIbBHBIX BEPTUKAJIBHBIX CTBIKOB

Hepoenuen U.C., Kapsikun A.A.

I'OY BIIO «lOxHO-Ypanbckuii rocynapCTBEHHBIN YHHBEPCUTETY, YenssOuHck, Poccust
(454080, r. Yensouuck, FOVYpI'Y, np. Jlennna, 76), e-mail: v.kirpich@list.ru

B pesynbrare ciBura MOHOIMTHBIX IIIMOHOYHBIX CTHIKOB BO3HUKAIOT YCUIIUS PAcliopa B HAIIPABICHUM, HOPMAJIbHOM
K ero ocu. JlaHHBIE yCHIIMS MPSIMO BIHAIOT HA HAMPSKEHHO-1E()OPMUPOBAHHOE COCTOSTHUE CTBIKA, A CIIEI0BATENBHO, HA
€ro HeCYyIIyI0 CIIOCOOHOCTD U IOAATIMBOCTE. V3BECTHEI (hOPMYJIBI ISt ONIpe/IeIeHNs BEIMUMHBI PAacIiopa, MoTydeHHbIe
HCXOZIS U3 JIOTYIIEHNUSI O IPUUHMHE €T0 BO3HUKHOBEHNUSI KaK Pe3ynbTaTa MPOCKaIb3bIBAHNS COOPHBIX HJIEMEHTOB I10 OTIOP-
HBIM I'PaHsM IIIOHOK. Takoe IIPOCKab3bIBaHUE BO3HUKACT IIPU yIVIe HAKIOHA OIOPHBIX IPaHel IINOHOK K IPOJIOJIBbHOM
OCH CTBIKAa MEHBIIIEM, YE€M YTOJI TPEHHsI MOHOJIUTHOTO 6eTOHa 0 cOOpHBIH. CoBpeMeHHbIE HOPMBI POEKTHPOBAHUS MOHO-
JIMTHBIX IIIIOHOYHBIX CTHIKOB PEKOMEH/IYIOT yCTaHABIMBATh yroJl HAKIIOHA OMOPHBIX IPaHel Tak, 4ToObI MPOCKaIb3bIBa-
HUS HE IPOUCXOMII0. B 9TOM citydae 3HaueHHe yCuiusl pacriopa NPUHUMAETCs IOCTOSIHHOM BETMYMHON, HE 3aBUCSAILEH
OT T€OMETPHUYECKUX I1apaMeTPOB CTHIKA, CBOWCTB OeTOHA COOPHOTO AMIeMeHTa 1 GeToHa OMOHOINYMBaHUS. B HacTosmeit
CTaThe MPEUIOKEH METOJ] ONPEAENICHHUS YCUITHS PACTIOPa, BO3HUKAIOIIETO IIPYU CJIBUTE BEPTHKAIBHBIX MOHOIHMTHBIX IIIIO-
HOYHBIX CTBIKOB MCXOJIsl M3 TIPEATIONIOKEHHSI, YTO PacIop — €CTh BEIMYMHA PE3YIBTUPYIONIEeH peakiny 6eToHa COOpHBIX
9NIEMEHTOB Ha CHJIOBOE BO3/ICHCTBE MOMEHTOB T1ap CABHTAIOIINX CHJI, IPHIOKEHHBIX K ILTIOHKE.

METHOD OF COMPUTATION OF THE SIDE THRUST AS RESULT OF SHEAR FORCE
ACTOIN ON SOLID KEYED JOINT

Derbentcev L.S., Karyakin A.A.
South Ural State University, Chelyabinsk, Russia (454080, Chelyabinsk, pr. Lenina, 76), e-mail: v.kirpich@list.ru

As a result, monolithic keyed joints shear thrust force in the transverse direction. These efforts have a direct impact
on the deflected mode of the joint and, consequently, on its bearing capacity and ductility. Known formula for the
determination of this thrust force based on the assumption that the cause of the thrust as a result of slipping on the bearing
surface of key. Such slippage occurs when the angle between the bearing surface of key and the longitudinal joint axis is
less than the friction angle of monolithic precast concrete. Design method monolithic keyed joints recommend assigning
angle of the bearing surface so that slippage not occurred. In this case, the thrust force is equal constant value, independent
of the geometric parameters of the joint, the properties of prefabricated concrete elements and mass concrete. In this paper,
a method for estimation thrust force arising monolithic vertical shear keyed joints on the assumption that the thrust is the
reaction of concrete prefabricated elements to force action moments pairs of shear forces applied to the key.

AJITOPUTM M ITPOI'PAMMA PACYHETA YACTOTHBIX XAPAKTEPUCTHK
COITPOTHUBJIEHUMH Y3JIOB QJIEKTPUYECKOU CETHU

HepennsieBa JI.B.

OI'BOY BIIO «BsTckuii rocynapcTBeHHbI yHUBEpCHTET», Kupos 06:1., Poccns
(610000, Kupos, yi1. MockoBckas, 36), e-mail:dlv.kirov@mail.ru

3aMeHa HIEKTPUIECKOW CHCTEMBI €€ YIPOIIEHHON MOJENIBI0 HAXOAUT OTPAXKCHHE B COOTBETCTBYIOIIEM MPEe0d-
Pa30BaHUM CXEMBI 3aMelIeHHs CUCTeMBl. Takue mpeoOpa3oBaHHs BCETJa HApaBIeHbl HA MONTydeHHe Oonee mpocToi
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pacueTHOI cXeMbl. DTO 1aeT OCHOBaHHE TEPMUHOM «3KBHUBAJICHTHPOBAHKE» XapaKTePHU30BaTh BHIOIHEHUE YIPOIIICH-
HBIX TPE0OPa3OBaHMI CXEM 3aMCIICHMS SNEKTPUYCCKUX cHUcTeM. [IpeasiokeHbl METOMKA, alrOPUTM U IIporpaMmma
JUISL pacueTa YaCTOTHBIX XapaKTEPUCTHK CONPOTHBICHUH y3II0B aJeKTprueckoit cetu. [IpenoxkeHHbIil MeTox pacyera
YaCTOTHBIX XapPAaKTEPHCTUK SIBISETCS TOCTATOYHO TOYHBIM, 3aHUMACT CPABHUTEIBHO HEOOJIBIIOE KOJTNYECTBO MaMSITH
KOMITBIOTEpA M YEJIOBEUYECKOro TpyJa NMPH MOATOTOBKE MCXOIHBIX JAHHBIX. [Ipe/iokeHa SKBHBAJICHTHAsI CXeMa 3a-
MEIICHHUS SNIEKTPUYESCKUX CETEil, KOTOpast BBIACISACT TPH MOACHCTEMBI, COOTBETCTBYIOIIHE TPEM YPOBHIM HEPAPXHUH.
VnoBneTBOpeHHe MPEAIOKEHHBIX KPUTEPHEB SKBHBAJICHTHOCTH OOCCIICUMBACT HEM3MEHHOCTh PaccMaTpUBAEMOro
HCXOTHOTO peXUMa He mpeobpaszyeMoii noacucTeMsl IITom mocie 3aMeHsl IpeoOpa3yeMbIX MOJCUCTEM YIPOILICHHON
Mozenbio. [Ipu pacuere SKBHBaJICHTHPYEMOIl TOJCUCTEMbI YUUTHIBAIOTCSI KOMILUIEKCHBIE KOA()(HIUESHTHI TpaHChOopMa-
LMY TIPYA HOMOIIM MaTPHIIBL, U PACHPEACICHHOCTh APaMETPOB JIMHUH AICKTPONEpeIaull yYUTHIBACTCSA HPH MOMOIIN
HOIPAaBOYHBIX KOA()(PHUIIHUESHTOB.

THE ALGORITHM AND THE PROGRAM OF THE CALCULATION OF THE FREQUENCY
CHARACTERISTICS OF RESISTANCE UNITS OF ELECTRIC NETWORK

Derendyaeva L.V.
Vyatka state University, Kirov region, Russia, 610000, Kirov, ul. Moscow, 36), e-mail:dlv.kirov@mail.ru

The replacement of the electrical system of the simplified model is reflected in the transformation of the
equivalent circuit of the system. Such transformations are always focused on getting more simple design scheme.
This gives grounds for the term «3xBHBanenTHpoBaHue» to characterize the performance of simple transformations of
circuits of electric power systems. The offered techniques, algorithm and program for the calculation of the frequency
characteristics of resistance units to the electrical outlet. The proposed method of calculation of the frequency response
is accurate enough, occupies a relatively small number of computer memory and human labour in the preparation of
the initial data. Offered the equivalent circuit of electric networks, which identifies three subsystems, corresponding
to the three levels of the hierarchy. Satisfaction of the suggested criteria equivalence provides the immutability of the
source mode subsystem TVET after the replacement of converted subsystems simplified model. When calculating the
subsystem are considered the complex coefficients of transformation with the help of the matrix, and distribution of
parameters of power transmission lines is taken into account by means of correction factors.

AHAJIN3 METOJOB ITOBBINIEHUSA TOYHOCTHU U HAJIEXKHOCTHU JAHHBIX
O MAPAMETPAX IBUKEHUSA ADPOIUHAMUYECKOTI'O JIETATEJIBHOI'O AITITAPATA

Hopoxxun A.J., kycs O.A.

OI'KY BIIO «Boennas akanemus BO3IyIIHO-KOCMHUYECKO 000poHsl nMeHn Mapiana Cosetrckoro Corosa
T'K. XKykoBa», TBeps, Poccus, (170022, Tseps, yi. XKurapesa, 50), e-mail: oleg310775@mail.ru

B cymecTByOMIX HHEPIHAIBHBIX HABUTaMOHHBIX cucteMax (MHC) mporcxoauT 3HaUNTeTbHOE YBEITMYCHHE OIIH-
OOK OTIpe/ieIIeHUsT MECTOIOIOKEHHSI JIeTaTeNbHoro armapara (JIA) Bo BpeMeHH H3-32 HHCTPYMEHTAJIBHBIX TTOIPEIIHOCTEH.
JlanHBIA (hakT HEe TIO3BOJSET TOCTUYh BBICOKOW d((EKTHBHOCTH OOEBBIX JCHCTBHUIA O3 OCYIIECTBICHHS MEPHOANIECKOI
koppekuun MHC, kak rpaBuiio, ¢ oMombio no3uionHbix cucreM Hasurauuu (PCbH, PC/IH). O0beaunenue HaBura-
[MOHHO-TIMJIOTaKHBIX MPUOOPOB U OTIENBHBIX CHCTEM B IMIJIOTaXKHO-HaBUTanMoHHBI komruieke (ITHK) u coBmecTHOE
UCIIOJIB30BaHNe MX HH(POPMALIMH MTO3BOINIIO YBEJIMYUTH TOYHOCTh M HAJIGKHOCTh JJAHHBIX O MapameTpax JBHKSHHUS U CO-
crostHnH cucteM. OHIM U3 Hanboliee CIOKHBIX peKIMOB padoTel [THK siBrsieTcst peskiuM KOPPEKIIUH, B TE4CHHE KOTOPOTO
3a/ielicTBoBaHbI npakTraecky Bee cuctembl [THK u cBsizn mexxy Humu. [IpuBeneH anamis 3Gp(eKTHBHOCTH METOIOB TO-
BBIIICHNS TOYHOCTH IPAMEHHUTENBHO K HHEPIUATGHBIM HaBUranmuoHHBIM ciucteMaM (MHC). Tak kak IMEHHO OHH, 00J1a1ast
CBOMCTBaMH aBTOHOMHOCTH, IIOMEXO03aIUILIEHHOCTH, CKPBITHOCTH PabOTBI, SIBIISIOTCS. OCHOBHBIMU 1 HAaNOOJIee CIIOKHBIMU
HCTOYHHUKAMHU TTHIIOTaKHO-HABUTaOHHOM nH(popMarun B coBpeMeHHBIX [THK. Crenan BBIBOI 0 TOM, YTO IEPCIIEKTUBHBI-
MU SIBJISTFOTCS IPUMEHECHHE CXEMbI BOJTHOBBIX TBEPAOTEIbHBIX rupockornos (BTI) B o6mieit crpykrype [THK.

ANALYSIS OF METHODS FOR IMPROVING THE ACCURACY AND RELIABILITY
OF DATA ON PARAMETERS OF MOVEMENT AIRCRAFT AERODYNAMIC

Dorozhkkin A.D., Dzhus O.A.

FGKU VPO “Military Academy of Aerospace Defense named after Marshal Zhukov”, Tver, Russia, (170022, Tver,
street Zhigareva, 50), e-mail: svetlanadorozhkina71@mail.ru

In existing inertial navigation systems (INS) is a significant increase of position errors of the aircraft (LA) in
time because of instrumental errors. This fact does not allow to achieve high efficiency of combat actions without
the implementation of the periodic adjustment of ins, usually using positional navigation systems (RSBN, RSDN).
Association navigation devices and individual systems in flight and navigation complex (NCP) and the sharing of their
information has allowed to increase accuracy and reliability of data on parameters of movement and system status.
One of the most difficult operating modes, the NCP is a correction mode, during which involved almost all the NCP s
ystem and links between them. The analysis of efficiency of methods of increase of accuracy with respect to inertial
navigation systems (ins). As they have the features of the autonomy, noise immunity, secrecy of work, are the main and
most complex springs flight and navigation information in modern NCP. The conclusion is that the perspective is the
application of the scheme wave solid-state gyroscopes (VTG) in the general structure of the NCP.
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CUHTE3 CUCTEMBI YIIPABJIEHUSA I'PYIIIION POBOTOB METOJIOM
CETEBOI'O OIIEPATOPA

JuseeB A.HU., HImanbsko E.1O.

DejiepalibHOE TOCYIAPCTBEHHOE OHOJIKETHOE YUPEKICHHE HAYKH BBIUMCITUTENBHBINA HIEHT UM. A.A. JOpOAHHIbIHA
Poccuiickoii akanemun Hayk, Mocksa, Poccust (119333, Mockaa, yi. BaBuiiosa, 40), e-mail: aidiveev@mail.ru

PaccmarpuBaetcs 3a/1aqa CHHTE3a CHCTEMBI YIpaBJIeHHs Ipymoi o0bekToB. [IpuBenena Mmaremaruueckas Gpop-
MYJIHpOBKa 3a/a4i. B 3amaue HeoOX0AMMO HAWTH MHOTOMEPHYIO (DYHKIHIO, KOTOpast IO TEKYIIEMY COCTOSHHIO BCEX
OOBEKTOB BBIUUCIISACT 3HAYCHHS YHPABICHHH JUISl JOCTIDKSHHS LN KaXIbIM OOBEKTOM YNPABJICHUS C HAWIYYIINM
3HAYEHHEM 10KA3aTels KaueCcTBa yIpaBlIeHus. Mbl pacCMaTpUBaeM TPyIITy 0ObEKTOB KaK OJHH OOBEKT yIpPaBICHUS C
PaCIIMPEHHBIMI BEKTOPAMU COCTOSIHUS M YIIPABJICHUSI, YTO O3HAYAET, YTO KayK/blii 0OBEKT B TpyIIe uMeeT HHpopMa-
LIUIO O COCTOSHHUHU JPYTUX 0OBEKTOB B rpyIe. Takol MoaXom Hapsay ¢ APyTHMH CIIOCOOaMU MHOTOOOBEKTHOTO YIpaB-
JICHUS SBJISCTCS IEPCIEKTUBHBIM B BUY BBICOKOIO Pa3BUTHUSI COBPEMEHHBIX TEXHOJIOIUI U IOCTOSIHHOIO Yy/EIIEBIIe-
HUSI KOMIUIEKTYIOIHX AT UX co3ganus. s peneHus 3a4aud UCIONb3YeTCsl METOJ[ CeTeBoro oneparopa. OcHOBHas
Hay4Hasi IEHHOCTh M aKTyaJIbHOCTb MPECTaBICHHOTO MaTepralla COCTOUT B (hOPMaITM3AIMX 3a/1a4H ISl YIIPABICHHS
Ipynnoi poOOTOB M MONydYEeHHE Pe3ynbTaTa B BHAE (GOpMyNbl [ns ynpasneHus. [IpuBenen npumep pemenus 3a1aqun
CHHTE3a YIPaBJIeHHsI METOJOM CETEBOTO OIIepaTopa JABYMs MOOMIBHBIMH POOOTAMH.

CONTROL SYSTEM SYNTHESIS FOR ROBOTIC TEAM BY NETWORK OPERATOR
Diveev A.I., Shmalko E.Y.

Institution of Russian Academy of Science Dorodnicyn Computing Centre of RAS, Moscow, Russia
(119333, Moscow, Vavilova str., 40), e-mail: aidiveev@mail.ru

The problem of the synthesis of a control system for a group of robots is considered. The mathematical formulation
of the problem is given. We have to find a multidimensional function that uses the current state of all objects to calculate
the control values that allow each robot to achieve the objectives with the best quality functional value. We consider
a robotic team as one object with extended vectors of state and control. This means that each object in the team have
a full range of information about the other members of the team. Such approach as well as other methods of multi-
object control can be promising as far as technologies become more and more developed and the cost of materials for
its production becomes low. A network operator method is used to solve the problem. The main scientific value and
actuality of the presented paper concerns the formal description of the problem of control of the robotic team and as a
result receiving a mathematical expression of control. An example of solving the problem of a control system synthesis
for the group of two mobile robots is given.

BAPUAIIMOHHBIN TEHETUYECKHU AJITOPUTM
JJIA PEHTEHUA 3AJAYN OITUMAJIBHOI'O YITPABJIEHUSA

Jusees A.U., HImanbko E.1O.

DenepaibHOE TOCYIAPCTBEHHOE OIO/KETHOE YUPEKACHHE HAyKH BeraucauTensHblil neHTp uM. A.A. JloponHubHa
Poccuiickoii akanemun Hayk, Mocksa, Poccust (119333, Mockga, yi1. BaBuiosa, 40)

TpeyioskeH HOBBIN YHCIIEHHBII METOJT JUTS PENICHUS 3a/1a9K MHOTOKPHTEPUAIIEHOTO ONITUMAIIBHOTO YIIpaBiieHus. B pam-
Kax MPEUIOKEHHOTO MOJIX0/IA 33/1aeTCsl OJIHO OA3HCHOE PEIICHHE M3 KOHEYHOTO YKCIIa 3HAYCHHH YIPABIICHHS B JIUCKPETHBIC
MOMEHTBI BpeMEHH U (DOPMUPYETCSI MHOKECTBO MAJIBIX BAPHAIIMI TOr0 GA3UCHOTO PEIeHNs. B NpeiokeHHOM allropHT™Me
KaXK1ast Baprualys OIHCbIBA€TCA BEKTOPOM U3 TPEX KOMIIOHEHT. l_IepBaﬂ KOMITOHEHTA yKa?:];lBaeT Ha HOMEP TOYKH BapHalluu WU
MOMEHT BPEMEHH, TJIe HEOOXOIMMO TIPOM3BOUTH BAPHALIMIO Ga3KCHOTO pelleHus. BTopas KOMITOHEHTA yKa3bIBAET BEIMUNHY
M3MCHEHHS 0a3iCHOTO pelieHus. TPeThst KOMITOHEHTA YKA3bIBACT Ha KOJIMYECTBO COCEIHNX TOUYEK, B KOTOPBIX MAJIOe H3MEHe-
HHe 0a3MCHOTO peleHHst 0OPATHO TIPOMOPIMOHAIBHO PACCTOSHUIO 10 TOUKH BapHAIUH. | eHETHYECKH Il aJITOPUTM OCYIIECT-
BISIET TIOMCK PEILIEHNs] Ha MHOYKECTBE MaJIbIX BApUaLMii 0a3UCHOIO peleHust. FIcrosb30BaHre BApHALIMOHHOTO FEHETHYECKOTO
QITOPUTMA 10 CPABHEHHIO C KJIACCHYECKHMM TMOJIXOIOM TIO3BOJISIET YMEHBIIUTH OOJACTh MOUCKA ONTUMATIBLHOTO PEICHHUs 3a
cueT 3a/1aHust OA3MCHOIO PEIIICHHMS], & TAKKE YMEHBIIHUTH BPEMS [IOMCKA 3a CYeT paboThl ¢ BEKTOPAMH BapHAaIHil HEOOIBIIOH
pasmeprocTy. [IpecTaBieH YNCIIEHHBIH TPUMED PEILIEHHS 33 18491 ONITUMAIIBHOTO YIPABICHHS H3BECTHOW HENTMHENHOMN CHCTe-
mbl [ydduHra, numocTpupyroieii paboToCIioCOOHOCTh pa3paboTaHHOIO METO/IA.

VARIATIONAL GENETIC ALGORITHM TO SOLVE OPTIMAL CONTROL PROBLEM
Diveev A.I., Shmalko E.Y.

Institution of Russian Academy of Science Dorodnicyn Computing Centre of RAS, Moscow, Russia
(119333, Moscow, Vavilova str., 40)

A new numerical method is proposed to solve a multiobjective optimal control problem. According to this approach
one basic solution is defined among the finite number of controls in the discrete moments. A set of small variations of this
basic solution is constructed. Each variation in the proposed algorithm is defined by a vector of three components. The
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first one indicates the number of variation point or the moment when the variation is to be done. The second component
indicates the value which the basic solution is to be changed on. The third component indicates the number of neighbouring
points where the small variation of the basic solution is in inverse proportion to the distance to the variation point. A
genetic algorithm searches a solution on the set of small variations of the basic solution. The variational genetic algorithm
versus its classic approach reduces the search space of an optimal solution by defining a basic solution and lowers the
search time by using vectors of variations of a small size. A numerical example of solving an optimal control problem for
well-known nonlinear Duffing system is presented to illustrate the efficiency of the developed method.

MOJIEJIJMPOBAHUE IPUMEHEHUSI 3HAHUM CHOELUAJIUCTOB
PACKPAIIEHHBIMHU CETAMMU INETPU

Jdumutpuen A.Il.

OI'BOY BIIO «Yysamckuii rocygapcTBeHHbIH yHuBepcuteT uM M.H.YnesHoBa», Yebokcapsl, Poccus
(428015, Yedoxcapsl, MockoBckuit p-T, 15), e-mail: dimitriel @yandex.ru

3aj1ava TOTy9YeHuUs CTyICHTaMH 3HAHWI ¥ YMEHHH, HEOOXOIMMBIX Ha TPaKTHKE, SIBISETCS OMHOM M3 OCHOBHBIX IIeNei
(byHKIMOHMpOBaHKsI T000T0 By3a. [IpobiieMa B TOM, UTO CO BpeMEHEM 3TH 3HAHHs MOPAJIGHO YCTapeBaloT, B3aMeH TPeOyroTCst
HOBBIe. J[aHHEIH mporiece B paboTe MOIENUPYETCsT pacKpalieHHOW BpeMEHHOM ceTho [leTpu, yuuTsIBaromieii oTHOBpeMEHHO
HECKOJIBKHX KypCOB. JJOCTOMHCTBO MOZIEIN — OTCYTCTBHE MHIMOUTOPHBIX AYT. JlaHHAst MOZIEIb SIBISIETCSI JIOTHYECKHIM TPOJIOTT-
JKEHHEM MOJIETIH, TIPEJUIOKEHHOH aBTOPOM B MPeABIAyIIeH myommkarym. [Ipr 3TomM OHa HCTIONB3yeT MPebITyIITyI0 MOIEb Ha
cersx [lerpu kak OCHOBY, IPEACTABIISAS C €€ MOMOILBIO HepapXudeckue nepexozbl. Kaxaplil Takolt nepexon MoaenpyeT OauH
Kypc 0Oy9eH¥s 1o cBoeMy ydeOHOMY IiiaHy. Mcmons3yemsle aTpuOyThl MapkepOB HOBOM MOJIEIH COOTBETCTBYIOT aTpHOyTaM
MapKepoB Npeablayiei Mozeau. PaccMoTpena cBsi3b NPeUIoAKeHHON MOJIEN U MOASIUPOBAHUS C TIPUHIIUIIOM K3IIHUPOBAHUS
B OMEPAIMOHHBIX crcTeMax. OHa HanOosee XapakTepHa UL IPHHITAIIA BPEMEHHOI JIOKATbHOCTH.

MODELING THE APPLICATION OF KNOWLEDGE INHERENT SPECIALISTS
USING COLORED PETRI NETS

Dimitriev A.P.

Federal state budget educational institution of higher professional education “Chuvash State University named after
I.N. Ulyanov”, Cheboksary, Russia (428015, Cheboksary, Moskovsky Prospect, 15), e-mail: dimitriel @yandex.ru

The task of obtaining knowledge and skills required in practice is one of the main purposes of the functioning of any institution.
The problem is that over time, these skills become obsolete; instead the new ones are required. This process is modeled by colored
timed Petri net, simultaneously taking into account several courses. An advantage of the model is the absence of an inhibitor arcs.
This model is a logical extension of the model proposed by the author in a previous publication. It uses the previous model on Petri
nets as a basis, presenting hierarchical transitions with it assistance. Each such transition simulates one course by its own curriculum.
The attributes used tokens of the new model match the attributes of the tokens of the previous model. Considered the relationship of
the proposed model and the simulation with the principle of caching in an operating systems.

MOJEJNPOBAHUE YCBOEHHUSA U IPUMEHEHUSA YYEBHOI'O MATEPHUAJIA
HA PACKPAIIIEHHBIX CETAX IETPU

JAumurpuen A.Il.

OI'bOY BIIO «Yysamickuii rocynapcTBeHHblil yausepcureT uM. ML.H. Yabsnosay, Yebokcapsl, Poccus
(428015, Yedoxcapsl, MockoBckuit mp-T, 15), e-mail: dimitriel @yandex.ru

3amaga cocTaBleHNs yueOHOTO IUIaHa B By3e SBISIETCS] HEMPOCTOM U 9acTo BO3HMKaromeH. Pa3paborana maremarn-
YecKast MOZIeJIb YCBOCHHMS CTYJICHTaM1 y4eOHOro MaTepHala HeKOTOpOro Kypea 1o y4eOHOMY IUIaHy U JaJIbHEHIIIEro ero
npuMeHeHus. JlanHas Mozielb OCHOBaHAa Ha MaTeMaThdeckoM ammapare cetet [leTpu u ux pacmmpenuii — BpeMEHHbIX
HepapXuuecKUX pacKpameHHbIx cerei Ilerpu. [laHHas Mojenb IOMONHEHA JJ00aBICHHEM OOPaTHOM CBSA3M B COLMANIb-
HOH cucTeMe «By3 — pabotoarenn». CBsI3b HPEATOKEHHOI MOJIETH C OIHUM H3 MPHHIIUIIOB COCTABICHHS PACINCAHHS
y4eOHBIX 3aHATHII B By3€ 3aKIIIOYAeTCsI HE TOJIBKO B IIPEAMETHON O0JIACTH M B IPECIIETYeMBIX LIEIISIX, HO ¥ B OIPEISIICHIN
XOpoIei MoCIeI0BaTeIbHOCTH BEIOOpa. B ommcanny MareMaTHndeckoi MOZIETH IBETAa MapKepOB CBEJCHBI B TAONIHILY.
Ipennoxkennas cetb [leTpy He conepyKUT MHIHOUTOPHBIX Ayr. OmucaHue MOJICNH CONPOBOXKAAETCS Npumepamu. Tak,
TIPUBE/ICH MTPUMEP B3aNMOCBSA3H ANCIHUILIIH y4eOHOTO IIaHa 10 BXOAHBIM H (POPMHUPYEMBIM KOMITETCHIIHSIM.

MODELING OF KNOWLEDGE’S TAKING AND USING BY COLORED PETRI NETS
Dimitriev A.P.

Federal state budget educational institution of higher professional education “Chuvash State University named after
LN. Ulyanov”, Cheboksary, Russia (428015, Cheboksary, Moskovsky Prospect, 15), e-mail: dimitriel @yandex.ru

The task of drawing up of the curriculum in the University is difficult and frequent. The paper introduces the
mathematical model of student learning some of study material of the course for curriculum and its further application.
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This model is based on the mathematical apparatus of Petri nets and their extensions - temporal hierarchical colored
Petri nets. This model is complemented with adding feedback in the social system “University-employers”. The
relationship of the proposed model with one of the principles of drawing up schedule of classes in high school is not
only in the subject area and objectives, but also in the definition of a good selection sequence. In the description of the
mathematical model the colors of markers are tabulated. The proposed Petri net does not contains inhibitor arcs. Model
description is accompanied by examples. So, the example shown relationship disciplines of the curriculum input and
emerging competencies.

NPUMEHEHHUWE METOJA TMCKPETHOI'O BEﬁBJIl}T-PA&HO)KEHPIH
K AHAJIN3Y TAPAMETPOB AKYCTUYECKOU SMUCCHUU
ITPU PABPYIIEHUU AJIIOMHUHUEBBIX CIIJTABOB

Jmutpuen A.A.'3

1 Anraiickuii TocyTapcTBEHHBI YHUBEpCHTET, T. baprayn, Poccus (656049, r. bapnayim, nip. Jlenuna, 61),
e-mail: dmitriev@asu.ru
2 UuctutyT Qusuku npounoctu u Marepuanosenennst CO PAH, . Tomck, Pocenst
(634021, . Tomck, mp. Axanemudeckuid, 2/4)
3 HaunoHanbHbIN HccenoBaTenbeknid TOMCKUI MOMUTEXHUYECKUH yHUBepcHuTeT, I. Tomck, Poccust
(634050, r. Tomck, npocnekt Jlenuna, 30)

[pemtoxen n anpoOUPOBaH HOBBI METOJ| aHAJIM3a CUTHAJIOB aKyCTHYECKOH SMHCCHH, B KOTOPOM B KaueCTBE
OZIHOM U3 PeNIeBAaHTHBIX XapaKTEPUCTUK aKyCTHUECKON SMUCCHHU UCTIONbB3YeTCsl BEMYMHA pa30poca 3HaYeHHI CUTHaa,
BEIYHCIISICMast ITyTeM pa30neHusl Ha paBHBIC BpeMeHHBIC Onokn. Omnmcana METOAMKA YIaJIeHHs IIyMa U3 aKyCTHKO-
9MHCCHOHHOIO CHUTHaJIa, OCHOBAaHHAsl Ha aHaM3e KOA()(PHUIMEHTOB MHOIOYPOBHEBOIO BeliBieT-pasnoxenus. [Ipose-
JICHBI HCCIICJIOBAHUS M ONTUCAHBI PE3y/IbTaThl aHAIN3a aKyCTHIECKHX U Ie(OPMAIIHOHHBIX d(PEKTOB B AIFOMIHHEBBIX
criaBax. OTMEUEHO COOTBETCTBHE CUTHAJIOB aKyCTHUYECKOM AMUCCHM M Xofa AedopmannoHHON KpuBoi. Ilokasano,
YTO [I0JIy4YECHHAsl BpEMEHHasl pa3BepTKa CTAHIAPTHBIX OTKIOHEHUN OYUIIEHHOIO CUTHAJIA 1A€T BO3MOXKHOCTh KOHTPO-
JMPOBATh Pa3BUTHE MpOIEcca pa3pyIIeHus: MaTepyana. Pa3zBuTue 1aHHOro MeTo/a MMEeT NePCHEKTUBY JUIsl HCTIONb30-
BAHMS B KAUECTBE METO/[a HePa3pyIIAIOIero KOHTPOJIS ISl MaTepHaIOB, PA0OTAIONINX B YCIOBHAX TSDKEIIBIX HArPy30K
HETOCPEICTBEHHO B ITPOLIECCE IKCILTyaTaALHH.

APPLICATION OF DISCRETE WAVELETS-DECOMPOSITION METHOD TO ANALYSIS
PARAMETERS OF ACOUSTIC EMISSION AT DESTRUCTION OF ALUMINUM ALLOYS

Dmitriev A.A.>3

1 Altai State University, Barnayl, Russia (656049, Barnayl, pr. Lenina, 61), e-mail: dmitriev@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)
3 National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, pr. Lenina, 30)

Proposed and tested a new method of analysis of acoustic emission signals in which the scatter signal values,
calculated by dividing into equal blocks of time, is used as one of the relevant characteristics of the acoustic emission.
Describes the instructional methods of removing noise of acoustic emission signals based on the analysis of the
coefficients of multilevel wavelet-decomposition. The research was undertaken, and it describes the results of analysis
of acoustic and deformation effects in aluminum alloys. The accordance of acoustic emission signals and turn the
deformation curve was noted. Shown that the timebase of standard deviations of the purified signal allows to control
the development process of the destruction of material. The development of this method has the prospect for using as a
method of nondestructive control of materials working under heavy loads directly during operation.

INPUMEHEHHUE AJITOPUTMOB CETMEHTALIMA
IS KTACCU®PUKAIIUU U30BPA’KEHNU

JAmutpues /I.B., Kanpanos C.H.

OI'BOY BIIO «Huxkeroponckuii rocynapcTBeHHbIN TexHuueckuil yausepcuter uM. P.E. Anexceesay,
Hwxauit Hoeropon, Poccust (603950, r. Hmxauit HoBropon, yn. Mununa, 24), e-mail: serg.kapranov@gmail.com

B pabote Obuta paccMoTpeHa 3aj1a4ya MAUIMHHOTO OOy4YeHHS NPUMEHHUTEIBHO K MOMCKY OOBEKTOB Ha M300pa-
sxeHun. Ji1sa xiaccudukanuy M300pakeHUI NCIIONB30BANICS MOIXOM «MEIIOK CIIOBY». B pabore paccmarpuBaics psin
knaccugukaropo: SVM, DTree, RTree, ERTree, GBTtree, Boost, Bayes, KNearest. OpuruHanbHbIi alropuT™ Kiac-
cuuKanuy ObUT JOIOJHEH dTallaMy cerMeHTanuy U Quisrpanmu. Ha sramne cerMeHTanuy BBITOIHSIIOCH OTACICHHE
HCKOMOTo 00BbeKTa OT poHa U APYTHX 0OBEKTOB, HAXOSIMXCS HA N300pAKEHHH, C TTIOMOIIIBI0 atroputMoB GrabCut u
Watershed. Dran ¢puiasTpanuy CIry>Ku JUIsl BBIISICHUS KITIOUYEBBIX TOUEK, IPUHAIIEKAIINX TOIEKO 00BEKTY, KOTOPBIH
HEOOX0OMMO OOHAPYKUTh Ha n300paxeHuu. [IpeanokeHHbIH aJrOPUTM PEaTn30BaH ¢ UCHOIB30BAHUEM OHONNOTEKH
xomrbroTepHoro 3pernst OpenCV. BHeceHne B OpUTHHAIBHBII QJITOPUTM 3TAllOB CETMEHTANH ¥ GUIBTPAUK 1103BO-
muno Ha 20-30 % yMEHBIIUTH KOTMYIECTBO OLIMOOK KiacCH(UKATOpa.
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IMAGE CLASSIFICATION USING SEGMENTATION ALGORITHMS

Dmitriev D.V., Kapranov S.N.

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

The paper considers a machine-learning problem for image classification and detection on the scene. The “Bag
of words” approach has used for image classification. The article involves the following classificatiors: SVM, DTree,
RTree, ERTree, GBTtree, Boost, Bayes, KNearest. The original classification algorithm was extended with segmentation
and filtration steps. On the segmentation step the object key points were separated from background and another objects
on the scene using GrabCut and Watershed algorithms. The filtration step used for object key points allocation. This
object should be detected on the image. The algorithm was implemented using computer vision library OpenCV. These
algorithm improvements allow to decrease classification errors about 20-30 %.

TPEXMEPHAS BU3YAJIN3ALUA ITPOU3BOJCTBEHHBIX U JIOTUCTHYECKUX
MHPOLECCOB: BBIBOP CPEJJCTBA PASPABOTKH

Amutpuen U.JI., lanynosckas H.B., AkcenoB K.A., Kameanckuii B. /1.

OI'AQY BIIO «Ypansckuii ¢penepanbHbiii yHEBEpcuTeT UM. iepsoro [Ipesunenta Poccun b.H. Enprimnay,
ExarepunOypr, Poccus (620002, ExarepunOypr, yi. Mupa 19), e-mail: dmit_igoru235@mail.ru, pani28@yandex.ru

CoBpeMeHHbIE BO3MOKHOCTH 3D TEXHOJIOTHI MO3BOJISIOT NPEACTABHTH MPOLECC PaboThl MHOKECTBA JIOTHCTH-
gyeckux QyHKmil npennpustis. OnHaKo BHIOOP TEXHOJIOTHH HE BCera O4YeBH/IeH. B 1aHHOM cTaThe MPUBOANUTCS OIH-
CaHHe U aHAJM3 PA3INYHBIX TEXHOJOIMYECKUX PEIICHHH MpeAcTaBieHus rpadudeckoil HHpopManun. PaccMOTpeHs!
rpaduueckue oudmmorexku OpenGL, Direct 3D, JAVA3D u JavaOpenGL. IpuBogstcs Web-TexHomornm cosnanust
TPEeXMEpHBIX CIeH, Takue Kak Alternativa 3D, Unity 3D, WebGL, VRML. BrimonHen cpaBHUTENBHBIN aHAIH3 pac-
CcMOTpeHHbIX TexHonoruil. Ilpu cpaBHeHnu TexHonmoruit caenan BeIOop B monb3y JavaOpenGL kxak Gonee rubkoro u
KpocCIIaT()OPMEHHOTO PEIICHHsT BU3yalH3allik B paMKax pa3padarTsiBaeMoil cucteMmbl. [IpuBeeHbI HEOOXOAUMBIC
pe3ynbTaThl B3auMOACHCTBHs pazpabareiBaeMoro 3D cepBuca ¢ CylecTByromel cucremoii. Beibop cpenctsa Bu3y-
aNM3alliK CHEJIaH C Y4EeTOM KPUTepHEB pa3pabaTblBaeMOi CHCTEMBI CIICKEHHUS, KOHTPOJIS, aHaIN3a ¥ ONTHMH3AINH
TMIOJTHOTO 1IMKJIA BBIITYCKa METaJIIyPruu€CKOM MPOLYKIUH.

3D VISUALIZATION OF PRODUCTION AND LOGISTIC PROCESSES:
DEVELOPMENT TOOLS SELECTION

Dmitriev I.L., Papulovskaya N.V. , Aksyonov K.A., Kamelskiy V.D.

Federal State Autonomous Educational Institution of Higher Professional Education «Ural Federal University
named after the first President of Russia B.N. Yeltsin», Yekaterinburg, Russia
(620002, Yekaterinburg, 19 Mira street), e-mail: dmit_igoru235@mail.ru, pani28@yandex.ru.

Modern possibilities of 3D technologies allow representing the working process of enterprise logistic functions set.
However, the choice of technology is not always obvious. The article describes the analysis of graphical representation
for various technological solutions. Considered graphics libraries OpenGL, Direct 3D, JAVA3D and JavaOpenGL. Web-
technology of three-dimensional scenes, such as Alternativa 3D, Unity 3D, WebGL, VRML is provided. The comparative
analysis of the considered technologies is made. When comparing technology the choice was made in favor JavaOpenGL as
more flexible and cross-platform solutions within the visualization system developed. The necessary result of the interaction
of the developed 3D service with the existing system are given. The choice of visualization tools is made according to criteria
of developed tracking, control and analysis system and optimization of a full metallurgical production process.

COJHEYHO-AN3EJBbHBIE CUCTEMbI QJIEKTPOCHABXEHUA CEBEPHbBIX ITIOCEJIKOB

mutpuenxo B.H.!, Jlykyrun B.B.
p B.H.!, JIykyruu B.B.

1 T® 3A0 Cubupckuit DHTL, Tomck, Poccust (634000, Tomck, np.Kuposa 36),e-mail:dmitrienko@tomsktep.tom.ru
2 ®I'bOY HU TITY, Tomck, Poccus (634050, Tomck, np.Jlenuna 30), e-mail:lukutind8@mail.ru

Paccmotpena mpobnema 37meKTpooOeceueH s JeEHTPATN30BaHHBIX TOCEIKOB CEBEPHBIX TEPPUTOPHIA, HEKTPO-
cHaO)KeHHE KOTOPBIX OCYIIECTBIISIETCS OT JM3eIIbHBIX ITEHEePaTOpOB. DTO HETATUBHO CKa3bIBACTCs HAa BeMUKHE Tapuda 3a
AMEKTPOIHEPTHIO, SKOJIOTUH MOCEIKOB U CTABUT B 3aBUCUMOCTH HACENICHHE MOCETIKOB OT IPUBO3HOTO JIOPOTOCTOSIIETO
JIM3e1bHOTO ToIIMBA. CUTYalMs OCIOKHSACTCs OOJIBIIMM H3HOCOM IeHEepHpPYIOLINX MOIIHOCTeH. B padore paccmorpeH
QIBTEPHATHBHBIN ITyTh PEIICHUS TIOAOOHBIX MPoOIeM, IyTeM CTpoHuTeNbeTBa (hoTodnekrpudeckoi cranmu (PIC), pa-
Goraroleii napasiensHo ¢ Iu3enbHol dekTpoctanipeii (J]IC), Ha mpumepe noc. bararaii, pecryonuka Caxa (SIkyTust).
IIpoBeneH BBIOOp pallMOHATIBHON YCTAaHOBICHHOM MOIITHOCTH (DOTORNIEKTPUYECKON CTAHIIMH OTHOCHUTEIHFHO MOLIHOCTH
JOC. BrlnonHeH aHauu3 rofoBoH BEIPAOOTKH IEKTPHIECKON SHEPruu (pOTORNIEKTPUUECKOI CTaHLHUEH, TOKa3aHbl 00b-
€MBbI SKOHOMHH JH3eIbHOT0 TormBa. [1o pacuetHbM manHbIM cTponTenbeTBo @OC B AEHEHTPANTN30BaHHBIX paiOHAX C
BBICOKOHM MHCOJISIMEH aKTyaIbHO U MO3BOJIMT CHU3UTh 3aBUCHMOCTH SHEPrOCHAOKEHHUS! OT IPHBO3HOIO TOILINBA.
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SOLAR-DIESELPOWERSYSTEMSOF THE NORTHERN SETTLEMENTS
DmitrienkoV.N.!, LukutinB.V.2

1 TB JSC Siberian ENTC, Tomsk, Russia (634000, Tomsk, Kirov prospect 36), e-mail: dmitrienko@tomsktep.tom.ru
2 TPU, Tomsk, Russia (634050, Tomsk, Lenin prospect 30), e-mail:lukutin48@mail.ru

Reviewedthe problem of decentralized electricity supply of settlements of the Northern territories, where grid
power is supplied from the diesel generators. This adversely affects the value of the tariff for the electric power, ecology
settlements, and puts in the dependence of the population of the settlements from expensive imported diesel fuel. The
situation is complicated by the large depreciation of generating capacities. The paper considers an alternative way of
dealing with these problems, through the construction of photovoltaic plant (PV plant) operating in parallel with a diesel
electric station, on the example of the village. Batagay, Republic of Sakha (Yakutia). Selection of rational installed
capacity of photovoltaic plant, relative to the power ofdiesel power station. The analysis of the annual generation of
electric energy photovoltaic station, shows the volumes of diesel fuel economy. Estimated construction of photovoltaic
plant in decentralized areas with high insolation relevant and will reduce dependence on imported energy fuels.

TEOPETUYECKWI AHAJIN3 PABOTBI YIAPHOI'O MEXAHU3MA
HNHEBMATHYECKOI'O MOJIOTKA CUCTEMBI «kKOPITYC-YIAPHUK»

Hoopobopckmii b.C.

OI'BOY BIIO «Cankr-IlerepOyprekuit [ocynapcTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN YHUBEPCUTETY,
Cankr-IletepOypr, Poccus (190005, Cankr-IletepOypr, 2-s KpacHoapmeiickas yi., 1.4), e-mail: rector@spbgasu.ru

Kiaccuueckue cxeMbl THEBMAaTHYECKUX MAIIMH YIapHOTO JEHCTBHS MPEICTABIIAIOT COO0H KOPITYC ¢ pa3MeIIeHHBIM
B HEM 30JIOTHUKOBBIM MEXaHW3MOM M TOPIITHEM-YIaPHHKOM, COBEPIIAIOIINM BO3BPATHO-TIOCTYMATENbHbIE TBUKEHNUS OT-
HOCHUTENBHO Kopiryca. OCHOBHBIM KOHCTPYKTHBHBIM HEIOCTATKOM 3THX MAILMH SIBIISIETCS TO, YTO pabodmii MHCTPyMEHT
KpenuTes K uxX kopiycy. [Ipu 3Tom, IBHKEHHS MOPIIHA-YIapHUKA M KOPITyca BCEria HaXosITes B mpoTuBodase us-3a aeii-
CTBYIOIIMX Ha HUX CHJI IABJICHUS CKaTOro Bo3myxa. I1o 9Toii npuurHe MHOIOUMCIICHHBIE HCCIIEIOBAHNS U PACYEThI PaOOTHI
MTHEBMATHYECKUX MAIIMH He MPUBENH K CYIIIECTBEHHOMY YMEHBIIEHHIO MPpooneMbl. OJJHAKO, MPOBE/IEHHBIH aBTOPOM aHAIN3
paboThI TAKMX MAIMH TI0Ka3aJl, YTO HET HUKAKOH HeOOXOIMMOCTH KPENHUTh pabounii HHCTPYMEHT B KOPITYCY MAllIUH, TaK
KaK OH HENOCPEACTBEHHO HE y4acTBYeT B paboTe yaapHoro mexanusma. IpeiokeHHas aBTOpoM HOBasi cucTeMa paboTh
ITHEBMATUYECKUX MAlIMH YIapHOTO JEHCTBHS «KOPITyC-YIAapHHUK» IPeIyCMaTpUBaeT MPUMEHEHHE B KaueCTBE MCTOYHUKA
y1apa KOpITyC MaIliHbL. DTO TT03BOJISAET 00ECIICUUTD MOJHYIO Nepe/iady SHEPIHH yiapa 1o paboueMy HHCTPYMEHTY, KOT/ia OH
TPIIKAT K pa3pyliaeMoMy MaTepuaiy. B mpescTapieHHbIX MaTepraliaX MoKa3aHbl OCHOBHBIE TEOPETHUYECKUE 3aBUCHMOCTH
paboThI yIapHOrO MEXaHU3Ma [THEBMATHYECKOTO MOJIOTKA CHCTEMBI «KOPITYC-YIapHHUKY.

THEORETICAL ANALYSIS OF A PNEUMATIC HAMMER IMPACT MECHANISM
OF THE «BODY-DRUMMER»

Dobroborskiy B.S.

Saint-Petersburg state university of architecture and civil engineering, Saint-Petersburg, Russia
(190005, Saint-Petersburg, street 2-d Krasnoarmeiskaya, 4)

Classic principles of pneumatic percussion machines represent mantle with him spool mechanism and the piston-
drummer, reciprocating movement relative to the housing. Main structural disadvantage of these machines is that the working
tool is attached to their body. The motions of the piston-impactor and body are always in opposition due to forces acting on
them air pressure. For this reason, numerous studies and calculations of pneumatic machines have not led to a significant
reduction of the problem. However, the analysis conducted by the author of such machines has shown that there is no need to
fix a working tool in the machine body, since it is not directly involved in the impact mechanism. Suggested by the author of
anew system of pneumatic percussion machines “body-drummer” involves the use of impact as a source machine body. This
allows for full transfer impact energy to the working tool when it is pressed against the blasted material. The submissions
shows the main theoretical dependences of pneumatic hammer impact mechanism of the “body-drummer”.

OBECIIEYEHUE OIITUMAJIBHOI'O YCWIHUA TIOJAYU NEPEHOCHBIX
IHEBMATHYECKHUX INTEP®OPATOPOB C IIOMOLIBIO
MEXAHU3MA ITIOBOPOTA BYPOBOU IIITAHT'A

JHoopoodopcekuii b.C., OBuapoB A.A.

OI'BOY BIIO «Cankr-IlerepOyprekuit [ocynapcTBeHHBIN apXUTEKTYPHO-CTPOUTEIBHBII YHUBEPCUTETY,
Cankr-IletepOypr, Poccus (190005, Cankrt-IletepOypr, 2-1 KpacHoapmeiickas yi., a1.4), e-mail: rector@spbgasu.ru

HccnenoBanne MOCBSIIEHO MpoOiieMe HECOOTBETCTBHSI KOHCTPYKIIMI COBPEMEHHBIX NEPEHOCHBIX ITHEBMATHIe-
cKux nepdoparopoB TpeOOBAaHUAM ONTUMAJIBHBIX yCIOBUIl OypeHus mimypoB. [IpoGiema HECOOTBETCTBHS COCTOUT B
TOM, 4TO JUTs OypeHNsI Iy POB IIEPEHOCHBIMH ITHEBMaTHYECKUMH 11ep(OopaTopaMy ¢ MAKCHMaIbHON CKOPOCTHIO HE00-
X0IMMO ycwine rogadn nopsiaka 1400 H, 4to cyniecTByonMI KOHCTPYKIHSIME eppopaTopoB He 00ecrednBaeTCs.

HAYYHOE OBO3PEHME Nel



162 TECHNICAL SCIENCES

Ienbro paboTHI SIBISIIOCH OINPE/eNICHHEe BO3MOKHOCTH HMCIIOJIB30BAHMS YHEPIUM 00PaTHOTO XOJa MOPIIHS-yIapHHUKa
nepdoparopa JuIs CO3JaHus YCHIIHS ITOAauH U pa3padoTka KOHCTPYKIIUH ITOJaloIiero ycrpoiicrsa. [IpoBeeHHsIil Teo-
perudeckuil aHaan3 paboThl mepdoparopa Mokasaj, 4To SHEPIus, 3aTpadrBacMast Ha YCUITHE TT0a4H, COCTABIISET JIHIIb
0.3 % OTHOCHTENBHO SHEPIHH, 3aTPAYUBAEMOM Ha MOBOPOT OypOBOH IITAaHTU. DTO MO3BOIMIO pa3paboTaTh BCTPOCH-
HBIH TOJaoMuil MexaHu3M nepdoparopa, ABHKEHHE KOTOPOTO TPOM3BOJUTCS C MOMOIIBIO YePBsUHOM nepenaun. B
pa3paboTaHHOH KOHCTPYKIIMH B Ka4eCTBE YEPBsKa NCIIOIb3yeTCsl OBOPOTHAs Oykca mepdoparopa, Ha HapyKHOH I10-
BEPXHOCTH KOTOPO# HaHECEHa COOTBETCTBYIOIIAs pe3b0a. B paboTe npHBeIeHO ONKcaHue KOHCTPYKIHHK nepdoparopa
C MEXaHU3MOM IIOJIa4H.

ENSURING OPTIMUM FEED FORCE PORTABLE PNEUMATIC PERFORATORS
THOUGH THE MECHANISM OF ROTATION OF THE DRIL ROD

Dobroborskiy B.S., Ovcharov A.A.

Saint-Petersburg state university of architecture and civil engineering, Saint-Petersburg, Russia
(190005, Saint-Petersburg, street 2-d Krasnoarmeiskaya, 4), e-mail: rector@spbgasu.ru

Research is devoted to the problem of inconsistencies designs modern portable pneumatic perforators
requirements of optimal conditions hole drilling. Inconsistency problem is that for drilling portable pneumatic
perforators with a maximum speed necessary to force feed about 1400 N that existing designs perforators not
created. The purpose was to identify opportunities for energy return stroke-drummer of perforator to create a feed
force, and the design feeder. The theoretical analysis of perforator showed that the energy expended on feed force
is only 0.3% with respect to the energy expended on the rotation of the drill rod. It is possible to develop a built-in
feeder perforator, the movement of which is produced by a worm gear. In the proposed design as used rotary screw
bushing of perforator, on the outer surface of which is applied the appropriate thread. The paper describes the design
of perforator with the feeder.

OCOBEHHOCTH MCCJEIOBAHUN Y®PEKTUBHOCTH BUBPOT. ACSIIUX
YCTPOUCTB PYUHBIX U HIEPEHOCHbBIX MAIIINH YAAPHOI'O JEMCTBUA

Hoopodopexkuii b.C., OBuapoB A.A.

OI'BOY BIIO «Cankr-IletepOyprekuii rocynapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBII YHUBEPCUTETY,
Cankr-IlerepOypr, Poccust (190005, r. Cankt-IlerepOypr, 2-s1 KpacHoapmeiickast yi., a. 4), e-mail: rector@spbgasu.ru

[poun3sBeneH aHau3 ycaoBUi Mcclie 0BaHUi AP (HEKTUBHOCTH yCTPOUCTB AeMII(UPOBAHUS BUOPALMN PYUHBIX U
NIEPEHOCHBIX MAIIMH yIapHOTO IEeHCTBUs. B COOTBETCTBHMHU CO CBOMM Ha3HAYEHHEM PyYHBIEC U HEPEHOCHBIE MaIIHHBI
YAApHOTO AEHCTBHS MOTYT paboTaTh B CaMBIX Pa3HBIX YCIOBHAX, KaK IPH PA3INYHBIX IIPOCTPAHCTBEHHBIX ITOJIOKECHH-
AX, TaK ¥ TIPU PA3TUIHBIX MPOTOIBHBIX YCHINSAX onepatopos. IIpu 3ToM B cOOTBETCTBUU C TPEOOBAHUSIMHU TUTHEHH-
YE€CKHUX HOPMATHUBHBIX JOKYMCEHTOB 3TH MalllMHbI HEC JOJDKHBI IIPEBBIIIATE YCTAHOBJICHHBIC IIPEACIIbHBIC 1OITYCTUMBIC
rapaMeTpsl TIPH BCEX YCIOBUSX MX JKCIUTyaTanuu. JIJist TAKMX BUJIOB MAIIMH STH TPEOOBAHMS B OCHOBHOM KacaroTcst
IapaMeTpoB YPOBHEH BHOpaNK U €€ CIEeKTpa IPH Pa3INIHBIX OCEBBIX YCHIIUSX omeparopoB. s uccienoBanuii a¢-
(heKTHBHOCTH BUOPOTACAIINX YCTPOUCTB pa3padOTaH CICIHMATbHBINA CTEH]] C MEXaHUYECKUM U SIIEKTPOHHBIM 000pY-
JIOBaHMEM, 00ECIICUUBAIOLINM BO3AEHCTBHE Ha BUOpOracsiue ycTpoicTBa HEOOXOAMMBIX NapaMeTpoB BUOpAIMU 110
YPOBHIO, CIIEKTPY ¥ HAIIPABJICHHIO B COUYETAHHUH C Pa3IMIHBIMUI OCEBBIMU YCHIINSIMU, TIOJTHOCTBIO BOCIIPON3BOASIINMHA
COOTBETCTBYIOIIHE IIPOM3BOJCTBEHHBIEC yciIoBHs. [Ipn aTOM cTeH] popMupyeT CIeKTp BUOpanuy Kak B COOTBETCTBUI
¢ psgamu Oypbe, Tak ¥ B COOTBETCTBUU CO CTAHJAPTHBIMU CPEAHETEOMETPUIECKAMU YaCTOTAMH OKTaBHBIX ITOJIOC.
HccnenoBanus Mpou3BOIATCS C yUaCTHEM ONEPATOPOB.

FEATURES OF RESEARCHES OF THE EFFICACY OF DEVICES REDUCE
VIBRATION MANUAL AND PORTABLE MACHINES OF IMPACT OPERATING PRINCIPLE

Dobroborskiy B.S., Ovcharov A.A.

Saint-Petersburg state university of architecture and civil engineering, Saint-Petersburg, Russia
(190005, Saint-Petersburg, street 2-d Krasnoarmeiskaya, 4), e-mail: rector@spbgasu.ru

The analysis of the conditions of research on the effectiveness of portable devices vibration damping machines,
producing impact. In accordance with its purpose portable machine can work in a variety of conditions, both in
different positions and at different longitudinal forces operators. Thus, in accordance with the requirements of sanitary
regulations, these machines should not exceed the maximum permissible values under all conditions of operation.
For these types of machines, these requirements mainly concern the parameters of vibration levels and its spectrum
at different axial forces operators. For research on the effectiveness of vibration devices designed a special stand with
electronic equipment, providing exposure to vibration damping device required parameters vibration level range and
direction in conjunction with various axial forces, fully reproducing the relevant production conditions. At the same
booth generates vibration spectrum in accordance with Fourier series, and in accordance with the standard octave band
center frequencies. Studies carried out with the participation of operators.
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WCCJETOBAHUS MAIIIMHBI YIAPHOTI'O IEVMCTBUSA C MMOJABUKHBIM
YIAAPHBIM MEXAHU3MOM

Joopoodopcekuii b.C., OBuapoB A.A.

OI'BOY BIIO «Cankr-IlerepOyprekuii rocyaapCcTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTETY,
Cankr-IletepOypr, Poccus (190005, . Cankr-IletepOypr, 2-1 KpacHoapmetickas yi., 1. 4), e-mail: rector@spbgasu.ru

B pa6ote paccMoTpeHbl Ipo6IeMbl HEOOXOANMOCTH OOJIBIIOTO YCHIIHS MOaYX MTHEBMATHUECKHX, HEKTPUIECKIX
U THIPABINYECKUX MAIIMH YIApHOTO JeHCTBHS Ul X 3G (eKTHBHOM paboThl. PaccMOTpeHa BOZMOXKHOCTD PELICHUS
9TO# POGIEMBI Iy TEM MPHUMEHEHHUsT HOBOTO PHHIIMIIA IEPEAavH yAapoB OT MOPIIHS-YIapHUKA paboueMy HHCTPYyMEH-
Ty. DTOT HPUHLUII COCTOUT B COMPSDKEHHU PabO4ero HHCTPYMEHTA C PYKOSTKOI HJIH y3JIaMH KPETUICHHUS 3THX MalllH
BMecCTO Kopiryca. IIpu 3ToM KonebaHus KopIyca He OKa3bIBAIOT CYIIECTBEHHOIO BIMSHUS Ha paboTy yIapHOTo Mexa-
HHU3Ma. J[Jis IPOBEPKU BO3MOXKHOCTH HCIOJIBb30BaHUs CYIIECTBYIOIINX YIAPHBIX MEXaHH3MOB B MalllHHaX, paboTaro-
IHUX 110 HOBOMY IPHHIHILY, pa3paboTaH U anmpoOHpoBaH AEHCTBYIONIMI MaKeT THEBMATHIECKOTO OTOOMHOIO MOIOTKA
C IPUMEHEHHEM TaKOro yIapHOro MeXaHu3Ma. B pesysprare poBEICHHbIX HCCIIEI0BAHHN J0Ka3aHa IPUHIUITHAIbHAS
BO3MOYKHOCTB CO3TaHHUS TAKUX MAILIHH.

RESEARCH IMPACT MACHINE WITH MOVABLE HAMMER MECHANISM
Dobroborskiy B.S., Ovcharov A.A.

Saint-Petersburg state university of architecture and civil engineering, Saint-Petersburg, Russia
(190005, Saint-Petersburg, street 2-d Krasnoarmeiskaya, 4), e-mail: rector@spbgasu.ru

The paper deals with the problem of having a lot of effort supply pneumatic, electric and hydraulic machines
percussion for their effective work and the ability to solve it through the use of a new principle of the transmission of
shocks from the piston-drummer working tool, using existing mechanisms of shock. This principle is to interface the
working tool with a handle or attachment points of these machines instead of the body. This is in the shell does not
have a significant impact on the work of the striking mechanism. To test the possibility of using existing mechanisms
drum machines, working on a new principle, developed and tested a working model of a pneumatic jackhammer using
existing impactor. The studies proved possible in principle to the establishment of such machines.

AHAJIU3 IYTEM MOBBIIIEHUAS Y®PEKTUBHOCTH PYYHLIX
N MEPEHOCHBIX TIHEBMATHYECKHUX MAIIUH YIAPHOI'O JEUCTBUSA

Hoopodopcknii b.C.

OI'BOY BIIO «Cankr-IlerepOyprexuii [ocynapcTBeHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTETY,
Cankr-IlerepOypr, Poccus (190005, Canxr-IlerepOypr, 2-1 KpacHoapmeiickas yi., 1.4), e-mail: rector@spbgasu.ru

[THeBMaTHUECKHE PYUHBIE M IEPEHOCHBIC MAIIMHbI YAapPHOTO JeHCTBUs ObUTH BIiepBbie pa3paboTaHsl B 30-x ro-
nax 20 Bexa. C Tex Mop 9TH MAIIMHBI HE IPETEPIICIN CePhEe3HBIX M3MEHEHHH B TEXHUYECKUX MTapaMeTpax 1 MPUHIIUIIS
neiictBust. [Ipu cBoeii paboTe MHEBMAaTHUECKHE PYYHbIE U MIEPEHOCHBIE MAIIMHBI TPEOYIOT 3HAYUTEIIBHBIX YCHIIUHN 110-
Jlaqu, M3Iy4aloT BEICOKHE YPOBHM BHOPAIMN PYyKOSATOK M OOJBIION YypOBEHb IIyMa Ha pabOdIMX MECTaxX, MHOTOKpPAT-
HO MPEBBIIIAIOMINX AOMYCTUMbIE HOPMBL. JTO IPUBOAUT K CEPbE3HBIM NMPOQeCcCHOHANBHBIM 3a00JIeBaHUsIM paboUnX.
MHOTOUHCIIEHHBIE TONBITKA YMEHBIIUTE HEOOXOIMMOE YCHUIINE TT0JJa9l U BUOPAINIO PYKOSATOK ITyT€M ONTHMH3AINN
pabo4MX MpPOLECCOB HE MPHUBEIH K MOJOKUTENBHBIM pe3yabraraM. [l pemeHus 3Tux mpolieM aBTOpOM MPOBEIEH
aHaNIM3 JUHAMUKH JBIDKSHUH KOpITyca, MTOPIIHA-YAApHUKA U pabodero HHCTPYMEHTA, B PE3yJIbTaTe 4ero MpeiokKeH
HOBBIIl TIPHHIMIT PaOOThI TOTO BH/A THEBMATHYECKUX MAIKH, 3aKJIIOYAIOIINICS B YCTAaHOBICHUH KHHEMaTHYECKOil
CBSI3M MEXIY MOPIIHEM-YJaPHUKOM H pab0vYNM HHCTPYMEHTOM.

ANALYSIS WAYS TO IMPROVE MANUAL AND PORTABLE
IMPACT PNEUMATIC MACHINES

Dobroborskiy B.S.

Saint-Petersburg state university of architecture and civil engineering, Saint-Petersburg, Russia
(190005, Saint-Petersburg, street 2-d Krasnoarmeiskaya, 4)

Pneumatic manual and portable machine percussion were first developed in the 30s of the 20th century. Since
these machines have not undergone major changes in the technical specifications and operating principle. In its work,
pneumatic manual and portable machines require considerable effort supply, emit high levels of vibration and handles
big noise in the workplace, many times higher than the permissible limits. This leads to serious occupational diseases
workers. Numerous attempts to reduce the necessary feed force and vibration handles by optimizing work processes
have not led to positive results. To solve these problems, the author analyzes the dynamics of the housing movement,
the piston - drummer and working tool, resulting in a proposed new operating principle of this type of pneumatic
machines that seeks to kinematic connection between the piston - drummer and working tool.
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ABTOMATHU3UPOBAHHBIA METO/I U YCTPQUCTBO JJ51 UCCJIEJOBAHUSA
MOKA3ATEJIE KAYECTBA TKAHEM IIPYU CJIBUT'E HUTEN

Joopsinnna H.H., Cmupnosa H.A., 3ambiiiisiea B.B., Jlanmun B.B.

OI'BOY BIIO «KocTpoMckoii rocymapcTBeHHBIIH TEXHOIOTHYECKUIT yHUBEpcUTeT», Kocrpoma, Poccust
(156005, r. Kocrpoma, yi. J{3epxunckoro, 17), E-mail: tmchpl @kstu.edu.ru

BHenpenne B MpOU3BOACTBO CHCTEM aBTOMATH3MPOBAHHOTO ITPOCKTHPOBAHUS TPEOyeT CO3MaHUSI COBPEMEHHBIX
METOIOB ONpEJEICHNs CBOICTB TEKCTHIBHBIX MaTepranoB. ClloCOOHOCTh TKaHEH K CABUTY HUTEH OKa3bIBAET CyIIe-
CTBEHHOE BJIMSIHUE HA BCE CTAIHMU M3TOTOBJICHMS ofexk bl [lIs onpenesneHus nokasareeil KauecTBa, XapakTepH3ylo-
LIUX CIOCOOHOCTh TKAHEW K CABUTY HUTEH, Mpe1IaraeTcsi HOBBIM METO, KOTOPBIN peann3yeTcs Ha aBTOMaTU3UPOBaH-
HOM N3MEPUTEIEHOM YCTPOICTBE. YCTPOHCTBO paboTaeT Moj yIpaBiIeHHEeM CIEIHAIBHO Pa3paboTaHHON POrpaMMBbI
«Formability», 9T0 T0O3BOJISIET aBTOMATH3HPOBATh 0OPabOTKY Pe3yabTaToB M3MepeHuil. MeToa MO3BOMSET MOMTyYUTh
KOMIIIEKC TTOKa3aTeIell KauecTBa TKaHeH IPH CIBHIe, KOTOPBIA 3HAYUTEIBEHO PACIIMPSIET TEXHOJIOTHIECKUE BO3MOXK-
HOCTH ¥ MOXET OBITh HCIIOJIB30BaH Il MPOTHO3UPOBAHUS CIIOCOOHOCTH TKaHeH K HopMooOpa3oBaHHIO U (OPMOCOX-
pPaHEHUIO ONEXKABL. MeTos yHHBEpCaJIeH U MOXKET ObITh PEKOMEH/I0BaH IS Pa3HBIX TKaHEH .

AUTOMATED METHODS AND TOOLS FOR STUDY OF QUALITY FABRIC
IN SHEAR THREADS

Dobrynina N.N., Smirnova N.A., Zamyshlyaeva V.V., Lapshin V.V.

«Kostroma State Technological University», Kostroma, Russia (156005, Kostroma, st. Dzerzhinsky, 17),
e-mail: tmchpl@kstu.edu.ru

The introduction of the production of CAD systems require the creation of modern methods of determining
the properties of textile materials. The ability of tissues to shift yarns has a significant impact on all stages of the
manufacture of clothing. To determine the quality parameters characterizing the ability of tissues to a shift of threads,
a new method, which is implemented on an automated measuring device. The device is running a specially designed
program «Formability», that allows you to automate the processing of the measurement results. The method allows to
obtain a set of indicators of quality tissue shear, which significantly extends the technological capabilities and can be
used to predict the ability of tissues to shaping and forms of preservation clothes. The method is universal and can be
recommended for different tissues.

PABPABOTKA UH®OPMAIIMOHHOMN CUCTEMBI PACUETA
TEPMOJIJMHAMMYECKHUX ®YHKIIUNA

Honomaros M.IO.'2, Kypasiaesa H.A.!, Hurmatyannna A.B.!, Tanaraposa /I.P.!, Kazakos M.A.!

1 ®I'BOY BIIO «Y pumcknii rocynapcTBeHHBII aBHAIIMOHHBIH TEXHHYECKUil yHUBepcuTeT, Y da, Poccunst
(450000, Ya, yn. Kapna Mapkca, 12), e-mail: zhuravliova80@mail.ru
2 OT'BOY BIIO «bamkupckuii rocyaapcTBeHHBINH yHUBepcuTeT», Y da, Poccus
(450000, Ya, yn. 3axu Banuam, 32), e-mail: raouf@bsu.bashedu.ru

TepMoAMHAMUYECKHE PACYETHI SIBISIOTCS OOIEIPHHATHIM M BaYKHBIM 3JIEMEHTOM MHOTMX XHUMHUYECKUX HCCIIET0-
Bauuil. OHH JIeXXaT B OCHOBE pa3pabOTKH BEICOKOA(D(EKTUBHEIX TEXHOJIOTHII IPOMBIIIIIEHHOTO CHHTE3a COCMHEHUH,
TIPOLIECCOB MepepabOTKN HETH U TBEP/IbIX TOILUIMB, BEIOOPA ONTUMAIIBHBIX IyTeH MCIOIb30BaHUs CHIPhEBBIX pecyp-
coB. Pa3zpaborana na(popManmoHHas cucTeMa, aBTOMaTH3HPYIOMIas IIPOIecC pacyeTa TepPMOAMHAMUUECKUX (DYHKIMI
TP PA3JIMYHBIX YCIOBUAX BHELIHEH Cpe/ibl, HO3BOJISIONIAs COKPATUTD BPEMsl, M3AEPIKKH U TPY03aTpaThl B IIpoLecce
BEITIOJTHEHUSI pacueToB. B HacTosIee BpeMs CyIecTBYeT CIIpaBOYHasI JINTEepaTypa, Coeprkamiast TaOlIHIbl OCHOBHBIX
TEPMOJIMHAMHYECKHX CBOWCTB, KaK B OyMa)KHOM BHJE, TaK M B JIEKTPOHHOM (0a3bl IaHHBIX). TakKe CylIEeCTBYIOT
HH(pOPMAIIMOHHBIE CHCTEMBI pacdeTa TepPMOJMHAMUYECKUX (QYHKIMH, HMEIOINX Psa HemocTaTkoB. PaspaboranHas
ANC pacuera TepMOAMHAMUYECKUX (YHKLHMH MMO3BONSAET YCTPAHUTh UMEIOIINECS HEAOCTaTKH M aBTOMATU3HPOBATh
pa3IMYHbIe METOIVKH pacdeTa TePMOJMHAMUYCCKUX (YHKIMH IPH pa3IndHBIX CBOMCTBaX BHeHmIHeH cpensl. [Ipo-
rpamma BelnonHeHa B cpene Delphi 7 u mo3BonsieT BecTu 0a3y 1aHHBIX.

DEVELOPMENT OF INFORMATION SYSTEM OF CALCULATION
OF THERMODYNAMIC FUNCTIONS

Dolomatov M.J."2, Zhuravleva N.A.!, Nigmatullina A.V.!, Tanatarova D.R.!, Kazakov M.A.'

1 Ufa State Aviation Technical University, Ufa, Russia (450000, Ufa, street Karla Marksa, 12),
e-mail: zhuravliova80@mail.ru
2 Bashkir State University, Ufa, Russia (450000, Ufa, street Zaki Validi, 32), e-mail: raouf@bsu.bashedu.ru

Thermodynamic calculations are the standard and important element of many chemical researches. They are
cornerstone of development of highly effective technologies of industrial synthesis of compounds, processes of
oil refining and firm fuels, a choice of optimum ways of use of raw material resources. The information system is
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developed to automating process of thermodynamic functions calculation under various environmental conditions,
allowing to reduce time, expenses and labor costs in the course of performance of calculations. At present there are the
reference books containing tables of the main thermodynamic properties as in paper form, and in electronic (databases).
Also there are information systems of calculation of the thermodynamic functions having a number of shortcomings.
Developed information system of calculation of thermodynamic functions allows to eliminate available defects and to
automate various method of calculation of thermodynamic functions at various properties of environment. The program
is executed in the Delphi 7 and allows to conduct a database.

IMPOEKTHUPOBAHHUE MH(DOPMALLMOHHOFI CUCTEMBI OIIEHKH YPOBHS
COLUAJIBHOU HATIPAAKEHHOCTH

Hoaomaros ML.IO., Kypasiesa H.A., 3akuesa E.I11., [Ipomnn E.H.

'OV BIIO «Y ¢umckuii rocynapcTBEHHBII aBUAIIMOHHBIN TEXHUUECKUI yHUBEpcUTeT», Y da, Poccus
(450000, Ya, I'CII yn. Kapiaa Mapkcea, 12), e-mail: zhuravliova80@mail.ru

B HacTosmee BpeMs peryisipHasi OIeHKa yPOBHS COIMAILHON HAMPSHKEHHOCTH TOCYTApCTBEHHBIMU OpraHaMHU
Poccuiickoii denepanun 0TCyTCTBYET, OHA MIPOBOAUTCS TOJIBKO B HUCCIENOBAaHUAX yueHbIX. OJHAKO CyILECTBYIOLIAs
HanpsHKEHHOCTh B 00IIeCTBE HAOMIONAeTCs KaK B PETHOHAX, B I1eIoM B Poccnu, Tak ¥ B OOJNBIIMHCTBE APYTUX CTPaH
mupa. B cBs3u ¢ 9THM 3a/1a4a 00€CIeUUTh OpraHbl BIACTH U YIIPABICHUS TUarHOCTHYECKUM U TIPOTHOCTHYECKUM MH-
CTPYMEHTOM OIIEHKH YPOBHSI COIHATBHON HAPSDKEHHOCTH SIBISIETCS aKTyalbHOH. AHANN3 JIUTEPaTyphl TOKa3all, 9To
JI0 HAaCTOSIIIIETO BpeMeHH! Kak B Poccu, Tak u 3a py0exoM OTCYTCTBYET HH(POPMAIOHHAS CHCTEMa ISl OCYIIeCTBIIe-
HUSI KOHTPOJISL ¥ HEMPEPBIBHOTO CIICKEHUS 3a JHHAMUKOH COIMATbHON HanpsukeHHOCTH. MH(OopMaImonHas cucteMa
MPOEKTUPYETCs] Ha OCHOBE JIBYX MOJIENE: MOJiesIb COLUAIbHON HAPSHKEHHOCTH paclpee/ICHUs T0X00B HaCEIeHUs,
a TaKk)Ke MOZENb KOMIUIEKCHON OIEHKN yPOBHS COIMATBbHON HAMPSKEHHOCTH. MOeNb COIMANbHON HAPSHKEHHOCTH
pacrpe/iesieHus I0X0/I0B HAaCEICHHsI T03BOJISIET PACCUNUTHIBATD [TOKA3aTellb YPOBHS COLMAIBHON HAMPSHKEHHOCTH TU(-
(epeHmanmu J0X010B HACEICHUsS C FCHOIB30BaHNEeM NpHHINIA bonbivMana. Mosens KOMITTIEKCHON OIEHKH YPOBHS
COLIMAJIbHOI HANPSKEHHOCTH MO3BOJISICT OCYLIECTBIISTh pacyeT KOMIUIEKCHOTO OKa3aTellsl COLUaIbHON HaPSHKEHHO-
CTH Ha OCHOBE SHTPONMHHHOTO Moaxona. Pa3paborannas HHOpPMAIIMOHHAS CHCTEMA PEKOMEHIYETCSI ISl HCTIOIb30Ba-
HUSI B OpraHax roCyAapCTBEHHOM CTaTUCTUKU U UCIIOJIHUTEIBHON BJIACTH, TIO3BOJIUT HOBBICUTH CTEIIEHb U CBOEBPEMEH-
HOCTH (3((h)eKTUBHOCTH) OCBEAOMIIEHHOCTH JIUI TOCYAAPCTBEHHBIX YCIYT 00 ypOBHE COIMATBHOI HANPSDKEHHOCTH B
pEeruoHax U CTpaHe B LIETIOM.

ENGINEERING OF INFORMATION SYSTEM OF SOCIAL TENSION ASSESMENT
Dolomatov M.J., Zhuravleva N.A., Zakieva E.S., Proshin E.N.

Ufa State Aviation Technical University, Saratov, Russia (450000, Ufa, street Karla Marksa, 12),
e-mail: zhuravliova80@mail.ru

At present time there isn’t the regular assessment of social tension level by government bodies, it is carried out
only in researches of scientists. It is observed however intensity existing in society as in regions, as in a whole Russia,
and in the majority of other countries of the world. Therefore the task to provide bodies of authority and management
with the diagnostic and predictive tool of an assessment of social tension level is actual. The literature analysis showed
that so far as in Russia and abroad there is no information system for control and continuous tracking dynamics of social
tension. Information system is engineered on the basis of two models: model of social tension on the income distribution,
and also model of a complex assessment of social tension level. The model of social tension on the income distribution
allows to calculate an indicator of social tension level on the income differentiation with use of the Boltzmann principle.
The model of a complex assessment of social tension level allows to carry out calculation of a complex indicator of
social tension on the basis of entropy approach. The developed information system is recommended for use in bodies
of the state statistics and executive power, will allow to increase degree and timeliness (efficiency) of awareness of the
state services persons about the social tension level in regions and the country as a whole.

OCOBEHHOCTHU TEPMOMEXAHUYECKOT'O B3AMMOJAENCTBUS
BCTPEYUHBIX I'A30BBIX CTPYU

Hop:x 1., Xynsikos ILIO., Bepr U.A., Kunakun B.II.

OI'AOY BIIO «VYpainsckuii henepanbHbiii yHHBEpcUTET UMeHU niepBoro [Ipesunenra Poccun b.H. Enpunnay,
ExarepunOypr, Poccust (620002, r. ExatepunOypr, yin. Mupa, 19), lumen xp@mail.ru

B crarbe paccMOTPEHBI BOIPOCH! HCCIEJOBAHMUS MEXAaHU3MOB COYIapSHUsSI Ta30BBIX CTPYH. [yist maeHTHGHUKAnn
CTPYKTYpPBI TEUEHHUS UCIIONB3YyeTCsl MH(OPMAIUsI O MTHOBEHHOM I10JIe 3HAUYCHUH XapaKTepHOW BEIMUMHBI - TEMIIepa-
Typbl. PaccMaTpuBanuch IpsSMOTOUHBIC U 3aKPyYEHHBIEC C IIOMOIBIO AKCHAIBHOTO 3aBUXPUTEII CTPYyH. BBIABICHBI 1
ONMCAHBI PA3JINYHBIE PEKUMBI TEPMOMEXAHUUECKOTO B3aUMOJIENCTBHS. YCTAaHOBIEHbBI KPUTEPUH CYILLIECTBOBAHUS 3TUX
peKUMOB. BBISABICHO, 4TO U1 IPSMOTOYHBIX CTPYH CyIIECTBYET /1Ba OCHOBHBIX PEKHUMa TEPMOMEXaHUYECKOIO B3a-
MUMOJICHCTBUSL: JUTS TIEPBOTO PEXKUMa XapaKTepHO 00pa3oBaHKE €AMHON MOHO30HBI B3aUMOACIHCTBHSI, BTOPOH PEXKUM
B3aUMOJICHCTBUS OTIIMYAETCS JUCKPETHOH OOIACTBIO COyHAapeHHsl CTPYH, UTO yKa3bIBaeT HA BO3HHKHOBEHHE IIEJION
cucteMbl BUXpeil. Taxke ObUIM MPOBEIECHB! SKCIIEPUMEHTHI U1 COYAAPSIIOIIUXCS CTPYH ¢ pa3HBIMH KPYTKOIl U CKOpPO-
CTbIO. BBUIO yCTaHOBIIEHO, YTO NPH HEOAUHAKOBOW MHTCHCUBHOCTH KPYTKU COYAAPSIOLIMXCSA CTPYH AUCKPETHO 30HA
B3aHMOJICICTBHS IPHOOPETACT BHIPAKEHHYIO ACHMMETPHIO.
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SPECIAL FEATURES OF THERMAL-MECHANICAL INTERACTION
BETWEEN GAS COUNTERJETS

Dorzh D., Khudyakov P.Y., Berg I.A., Zhilkin B.P.

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, 19 Mira street, Ekaterinburg),
lumen xp@mail.ru

This paper discusses issues related to investigation of gas jets collision. In order to identify the structure of
the flow data on instant field of temperature, which is characteristic variable is used. The paper presents results of
experimental studies of the flow structure at collision of coaxial gas jets. Direct flowing jets and those swirled using
axial swirler wer investigated. Various modes of thermal-mechanical interaction have been identified and discussed; the
criteria for occurrence of these modes have been determined. It was found that for direct flow jets two primary modes of
thermal-mechanical interaction exist with a single monozone formation being a characteristic feature of the first mode,
while the second mode is marked by discrete zone of jets collision, which indicates emergence of a system of vortexes.
Besides, experiments were run for colliding jets with different swirls and velocities. It was found that with different
swirl rate of the colliding jets the discrete interaction zone manifests asymmetry.

NPUMEHEHUE COMPLETE-IIOAXOJA B YIIPABJTEHUU NHHOBALIUSIMU
Jopxuesa H.IO.

OI'bOVY BIIO «Poccuiickuit sxoHoMuueckuil yausepcureT umenu I.B. Ilnexanosa», Mocksa, Poccust
(117997, Mocksa, yn. CtpeMsHHBIIA niep., 36), e-mail: dorjieva.n.u@mail.ru

B Hay4HOIi cTaTbe paccMaTpuBaeTCsl LEJOCTHBIN complete-moaxox, pazpaboranHblil mpodeccopom Tenemrae-
BEIM M.M., IpUMEHUTENBHO K YIPABICHUIO WHHOBAIMAMH CHCTEMBI MEXKBEIOMCTBEHHOTO 3JIEKTPOHHOTO B3aHMMO-
neiictBust (CMOB). CorntacHO HayuHOMY HaIpaBICHUIO KOMIUIETHKH mpodeccopa TenemraeBa M.M. 3xech onucan
IMpuanun nenoctaocty nHHOBanuu st CMOB. B paboTe mpencTaBieHsl OCHOBHBIE KOMILIEKCHI 3a/1a4 YIIPABICHHS
nHHOBaumsiMu CMOB 17151 nosTyueHHs: COOTBETCTBYIOIIETO YPOBHSI HHHOBALIMOHHBIX IPEUMYIIECTB AJIs TpaXiaH, ro-
CYAAapCTBEHHBIX M MyHHIUITIAIBHBIX BeJOMCTB. OCOOCHHOCTHIO OIIMCAHHOTO KOMITIETHYECKOTO TTOIX0/a SIBISIETCS pac-
cmotpenne CMOB ¢ mo3unun nHHoBauuu. Paccmarpusatorcst oduias moznens CMOB B Buze 11€710CTHOM HHHOBALIMU-
TpHabl «0OBEKT-CyOBeKT-pe3yabTaT MHHOBHPOBAHUS» U IPOIECCH B3aUMOCBSA3aHHOTO ITPe00pa3oBaHuUs IPOIIECCOB U
CTPYKTYp MHHOBAIIUHU-TPHAIbI U €¢ KOMIIOHEHT Ha OCHOBE OOIIEero NPHHIMIIA HETOCTHOCTH, SBIISIOIIETOCS COCTABHOI
YaCThI0 KOMIUICTHYECKOTO TTOAX0/a. PaccMOTpeHHBII B paboTe IEeTOCTHBIH complete-MmoIxox NO3BONUT YIIOPSJOUUTh
MpoLIeCC MOJTHOTO BHEAPEHU MexaHn3MoB CMDOB, Mo3BOMUT JOCTHYL COOTBETCTBYIOIIETO YPOBHS MHHOBALIMOHHBIX
MIPENMYIIECTB HHHOBHPYEMOTO OOBEKTA.

APPLICATION COMPLETE APPROACH IN MANAGEMENT INNOVATION
Dorzhieva N.U.

Plekhanov Russian Economic University, Moscow, Russia (117997, Moscow, street Stremyanni, 36),
e-mail: dorjieva.n.u@mail.ru

This article considers the M.M. Telemtaevs complete approach to innovation management SMEV. Also describes
the principle integrity of innovations to use the scientific theory kompletiks. This scientific article presents the main
objectives of innovation management SMEV to obtain the appropriate level of innovative benefits for citizens, state and
municipal departments. Feature of the described approach is to consider SMEV as innovation. The feature of complete
approach is consideration of the SMEV from the position of innovations. This method describes the model SMEV in
the form of integrated innovation triad «object-subject- result of innovation process». Also in the study discussed theory
the principle of integrity, this is the part of complete approach. This complete-approach will streamline the process of
fully implementing mechanisms SMEV and to achieve the appropriate level of innovative advantages of the object of
innovation.

OCHOBBI U ITPUHIOUIIBI IOCTPOEHUSI MTHEPITMAJIBHBIX
HABUT'AIIMOHHBIX CUCTEM

Hopocunckmuii JL.I., Bornanos JI.A.

Vpansckuit penepansublii yausepceutet um. Ilepsoro Ipesunenrta Poccun b.H. Enbiuna, ExarepunOypr,
Poccust (620002, Exarepunbypr, yi. Mupa,19), e-mail: zord210390@gmail.com

B crarbe mpoBeeH 0030p OJHOTO M3 CaMbIX MEPCHCKTUBHBIX METOJOB COBPEMECHHOW TOYHOI HABHTallUH, a
MMEHHO — METOJ] MHEpUUaIbHOH HaBurauuu. C IOMOIIBI0 MHEPUUAIFHONH HABHTALMU MPOU3BOIHUTCS OINpEACTICHUE
MECTOIOIOKEHHUS JBHKYIIETOCS 00bEKTa, KOTOPBI OCHOBAH Ha UCIOJIB30BaHIH 3aKOHOB MHEpIUK. [Ipu 5ToM MeTozie
He TpelyeTca KakoH-Tr00 BHEIIHEW MH(OpMANUH, MOTYyYeHHOH ONTHYECKHMH CPEACTBAMH, PAJHOCPEACTBAMHU HITH
npyrumu criocodamu. [Ipu ero peanuzanuu 00padaThIBAIOTCS MapaMeTpPhl ABHKECHUSI 00bEKTa, U3MEPSAEMBIC C TTOMO-
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IIBI0 THPOCKOIIOB U akcenepoMeTpoB. C MMOMOIIBI0 HHTErPUPOBAHKS Ha3BaHHBIX ITapaMETPOB, OCYIIECTBISIEMOTO B
GOPTOBOM BBIYHCIIUTEIIE, ONPEICISIOTCS KOOPAUHATBI K CKOPOCTH JIBIKCHHS 00bEKTa. [IpUHIIMITHAIBHON TPYAHOCTBIO
peasi3aluy MHEePLHAIbHBIX CHCTEM SIBIISIETCS BBIICICHHE COCTABIAIOIIMX TTOKA3aHUI aKcelepoMerpa, 00yCIoBIeH-
HBIX 3¢MHBIM TATOTCHHEM. B 1TaHHOM 0030pe, B COOTBETCTBHHU € PUHIUIIAMH, KOTOPBIMH IOJI3YIOTCS IIPH pa3paboTke
U peajn3allii MHEePLUAIbHBIX CHCTEM, PACCMOTPEHBI J[Ba OCHOBHBIX THIA TaKHX YCTPOWCTB: «I€OMETPUUCCKHE» U
«becratpOopMeHHEICY.

BASICS AND PRINCIPLES OF INERTIAL NAVIGATION SYSTEMS

Dorosinskiy L.G., Bogdanov L.A.

Ural Federal University named after the first President of Russia B.N. Yeltsin, Ekaterinburg, Russia
(620002, Ekaterinburg, Mira 19 street), e-mail: zord210390@gmail.com

The article provides an overview of one of the most perspective methods of modern precise navigation, namely,
the method of inertial navigation. By using the inertial navigation positioning is made of a moving object, which
is based on the law of inertia. In this method does not require any external information obtained by optical means,
with radio or other means. In its implementation processed parameters of the object measured by the gyroscopes and
accelerometers. By integrating these parameters, carried out on-board computer, the coordinates and speed of the
object. Difficulty for implementation of inertial systems is the allocation of components accelerometer due to gravity.
In this overview, in accordance with the principles that are used in the development and implementation of inertial
systems, we consider two types of such devices: «geometricy and «strapdowny.

CHUHTE3 U AHAJIN3 AJITOPUTMOB KJIACCUDUKAIINA
PAINOJIOKAIIMOHHBIX CUTHAJIOB

Hopocunckmii JL.I.

OT'AOY BIIO «VYpansckuii henepanbHblil yunBepeuteT umenu nepsoro [Ipesunenrta Poccun b.H. Enbipnay,
ExarepunOypr, Poccust (620002, ExarepunOypr, yi. Mupa,19), e-mail: L.Dorosinsky@mail.ru

[Tpu permenny mMupPOKOro Knacca 3agad AUCTAHIMOHHOTO 30HAUPOBAHUS MOBEPXHOCTU 3€MIIM M MOHHUTOPHHTA
€€ COCTOSIHHS ONPEJISILIIONIYIO POJIb UTPACT AITOPUTM (POPMHUPOBAHMS H300paKEHHMS IIOBEPXHOCTH U aJITOPUTM KJlac-
cuduranuu GopMHpPYeMbIX N300paXKeHUH U UX OTHCIBHBIX (pparMeHToB. Ilpu cTaTcTHUECKOil MOCTaHOBKE pelie-
HUE 331a4¥l OIIMPAeTCsl Ha METOJ MaKCUMAJILHOTO MpaBonogoous. B paboTe momydeHsl aHaINTHYECKUE BBIPAKEHHS
IUIs KO3 PUIIMEHTOB TPaBIONOA00US M CTPYKTypHas cXema uX (OPMUPOBAHUS MTPU PELICHUH 337a4i PACIIO3HABAHUS
PaIMOIOKAMOHHBIX cUTHAJIOB. C IelIbio aHan3a 3 EKTHBHOCTH MPEAIaraeMbIX aJITOPHTMOB IIOJIyYEHBI T'PAaHIYHbIC
BBIPOKCHHSA U pacyéra BEPOSTHOCTEH MPaBHIBHOM KIacCH(UKAIMKA CUTHAJIOB C UCIOIb30BAHHEM COOTHOILICHHUI
Uepnosa u Kaiinara, KoTopble 03BOJISIOT OLEHUTH BEPXHIOI M HI)KHIOIO TPAHHIIBI BEPOSTHOCTEH BEPHBIX M OLINO0Y-
HBIX PEIIeHUH PH KINacCU(PHUKAINHU MPOU3BOIBHOTO YHCIA KJIACCOB CUTHANIOB OT PA3JIMYHBIX THUIIOB MOBEPXHOCTEH.

RADAR SIGNAL CLASSIFICATION ALGORYTHMS SYNTHESIS AND ANALYSIS
Dorosinsky L.G.
Ural Federal University. 620002, 19 Mira street, Ekaterinburg, Russia, e-mail: L.Dorosinsky@mail.ru

In the process of solving a wide range of tasks of Earth surface remote sensing and its state monitoring the
main role is played by the algorithm of the surface image forming and the algorithm of images and their fragments
classification as well. From the statistical point of view the decision is based on the maximum-likelihood method.
Analytical expressions for likelihood coefficients and structural scheme of their forming in the case of radar signal
recognition problem solving were received. To analyze the efficiency of the proposed algorithms boundary expressions
for correct signal classification probability calculating were received. These expressions use Chernoft’s and Kylight’s
ratio and give a chance to evaluate the upper and lower probability boundaries of correct and incorrect decisions in the
case of classification of optional class number from different type surfaces.

HUCCIEJOBAHUE METOJOB OLIEHKH YCJOBUM JABMOKEHMS ITIOTOKA
ABTOMOBMJIEN C YYETOM NEPECEYEHHOU MECTHOCTH

Hopoxun C.B., Yuctsikos A.I.

OI'BOY BIIO «BopoHeXCKHii ToCyaapCTBEHHbI YHUBEPCUTET WHKCHEPHBIX TEXHOIOTUID,
(394036, . Boponex, [Ipocnekr PeBomtoruu, 19) rivelenasoul@mail.ru

B crarbe TIOKa3aHo, YTO IIPU OLECHKE IIPIHaMPI‘IeCKOﬁ TIAaBHOCTHU JIBMXKCHUSA aBTOMOOMIIS YYUTBIBACTCA TOJIBKO BE-
JIMYMHA U3MEHEHUSI CKOPOCTU MIPU ABHMKEHUU IO UCCIEAYEMOMY YYaCTKy JOPOIH. J1oro JOCTATOYHO JIsT OLEHKH 110-
por B paBHI/IHHOﬁ MECTHOCTHU, [I€ JOPOKHBIE YCIIOBUS, BIIUAOIINE Ha U3MCHECHHC PEKUMA IBUIKCHUS, PACIIOIOKEHBI Ha
3HAYUTEIILHOM PAaCCTOAHUU APYT OT JApyTa. ILJ'[S[ OLIEHKHU TPACCHI 10POT, B CIOXKHBIX YCIIOBUAX nepecequHoﬁ MECTHOCTH,
TA€ BIUAHUC U3MCHSAIONIUXCA MMapaMeTPOB Ha PEKUM JIBUIKEHUS B3aUMOIIPOHUKAIONICE, H806XOHI/IMO YYUTBIBATh TAKKE
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M 4aCTOTY M3MEHEHHMSI CKOpOCTH. Pa30poc 3HaUeHNIT OTpULIATENIbHBIX YCKOPEHHI CBUICTEIILCTBYET O TOM, UTO Ha Pa3HbIX
y4acTKax JOPOT, XapaKTepU3yeMbIX ONUHAKOBBIMH 3HAYCHHIMHU KOd(dHIeHTa 6€30IIacCHOCTH, CyIIECTBYIOT Pa3INIHbIe
YCIIOBUS IBIDKCHHUS U COOTBETCTBEHHO 3aBHUCAINAS OT HUX IUIABHOCTb JABI)KEHUS pa3iMyHa. B 3THX yCIOBHSAX aBTOPbI
MIPEeIaraoT MCIIOIb30BaTh TTOKA3aTelt, KOTOpBIe, OTpaXkasl PEaKI[Hio aBTOMOOIIA HAa W3MEHEHHE YCIOBHH JIBHKCHUS,
YUHUTBIBAIOT [IPU 3TOM BEJIMYHUHY, MHTEHCUBHOCTb U YaCTOTY U3MEHEHUsI CKOPOCTH. [IJ1s HONTBEp K ICHNUS IOy YeHHBIX Te-
OPETHYECKUX TPEANONIOKEHHH OBUIO IPOBEICHO COMOCTABIICHNUE TTapaMeTPOB: pa3dpoc CKOPOCTH U Pa3dpoc YCKOPEHUs
Ha OCHOBE aHAJIM3a JJAHHBIX, TIOJYYCHHBIX BO BPEMsl HATYPHBIX HAOIIOJCHUI Ha y4acTKaxX JOPOT B CIOXKHBIX YCIOBHSIX.
JlokazaHO, 9TO CpeAy TPYIIIBI MOKa3aTesield, KOTOpbIe BO3MOMKHO OBLIO OBI MCIIONB30BATh JUIS OIEHKU THHAMHIIECKON
IUIABHOCTH TPACCHI, HAMTYYIIMM 00pa30M OTPayKaIOIMK PABHOMEPHOCTh JIBH)KCHUS M YUUTHIBAIOIINMH KaK BEITHINHY
HN3MEHEHHSI CKOPOCTH, TaK U €€ JacTOTY, XapaKTepHbIE YIS OPOT B MEPECEUCHHOH MECTHOCTH SIBIISTIOTCS MTOKA3aTelH,
OCHOBaHHBIC Ha UCIIOIb30BaHUU CPEIHEKBAAPATUYECKOTO OTKIOHEHHS! YCKOPEHUH.

INVESTIGATION OF METHODS TO ASSESS THE CONDITIONS OF THE FLOW
OF VEHICLES, TAKING INTO ACCOUNT CROSS-COUNTRY

Dorokhin S.V., Chistyakov A.G.

Voronezh State University of Engineering Technology, (394036, Voronezh, Prospect Revolution, 8)
rivelenasoul@mail.ru

The article shows that, in assessing the dynamic fluidity of the vehicle is taken into account only the magnitude
of change of speed when driving through the test section of the road. This is sufficient for evaluation of roads in a flat
area where road conditions affecting the change in the driving mode, located at a considerable distance from each other.
To estimate the slopes of roads in difficult terrain conditions, where the effect of changing parameters on the mode of
movement of interpenetrating, you must also take into account the rate of change of speed. Scatter in the values of negative
acceleration indicates that different parts of the roads are characterized by the same values of the safety factor, there are
various traffic conditions and, accordingly, depending on their fluidity of movement is different. Under these conditions,
the authors propose the use of indicators that reflect the car response to changing traffic conditions into account while
the magnitude, intensity and frequency of change of speed. To confirm these theoretical assumptions, we compared the
parameters: the spread speed and acceleration of the spread based on the analysis of data obtained during field observations
on sections of roads in difficult conditions. It is proved that among a group of indicators that may be used to evaluate the
dynamic smooth track, it reflects the fluidity and sensitive to both the magnitude of change of speed, and its frequency
characteristic of the roads in rough terrain are indicators based on the use of the standard deviation of acceleration .

K BOITPOCY NPEJAYNPEXKIEHWUSA BOTUTEJIEN O PEXKUMAX JIBUKEHUS
HA YYACTKAX C HEOBECITIEYHEHHOU BUINMOCTBIO

Jopoxun C.B., HuctsaxoB A.I.

OI'BOY BIIO «BopoHexckuii rocy1apcTBEHHbIH YHUBEPCUTET HHKCHEPHBIX TEXHOIOTUID,
(394036, 1. Boponex, [Tpocnekt PeBomtonn, 19) rivelenasoul@mail.ru

AHamu3 J0pOXKHO-TPAHCIIOPTHBIX MPOHMCIICCTBUI YKA3bIBACT Ha HECOOTBETCTBHE (PAKTUUECKUX CKOPOCTEH Ha
y4acTKax BEPTUKAIBHBIX M TOPU3OHTAIBHBIX KPUBBIX X TEOMETPHIESCKUM ITapaMeTpaM, B YaCTHOCTH, PACCTOSIHUE BH-
TUMOCTH. VICX0/s M3 3TOTO, BRITEKAET HEOOXOAMMOCTh B pa3padOTKe METOJ0OB OPTraHU3aINH JIBIKCHUS HA y4acTKaX C
HeoOeCIedeHHOI BUIUMOCTBIO. BOITbIiast 105151 IPOMCIIECTBHUIL, CBA3aHHAsI C HECOOIIOIEHHEM IIPABUII 0OTOHA U BBIE3-
JIOM Ha JIEBYIO CTOPOHY, CBHCTEILCTBYET O TOM, YTO CYIICCTBYIOIINE CPEACTBA OPraHU3AINHN JIBMKCHHS HA YIaCTKaX
TOPH30HTANBHBIX U BEPTHKAIBHBIX KPUBBIX SBIBIIOTCS HEMOCTATOYHO JCHCTBEHHBIMU. JTH JaHHBIE TOBOPSIT O HEOOX0-
JIMMOCTH B pa3paboTKe YETKUX CPECTB OPraHU3aIlHK ABHKCHUS, TTO3BOJISIOIINX HHOOPMHUPOBATH BOIUTEICH O PEXKHU-
Max JBIKEHHUS HA YIaCTKaX ¢ He0OeCmeueHHON BUIUMOCTBI0. C IIEeNbI0 COKPAIIEH ST BDEMEHH ABMKSHHUS Ha YIaCTKaxX
C HEOOECTICUEHHON BUIMMOCTBIO U CHUXKCHHSI TOPOKHO-TPAHCIIOPTHBIX MPOMCIICCTBUII MPETIOKEHO HCIOIB30BaTh
HH(POPMAIIMOHHOE YCTPOICTBO, MPEAyPEKAAOIIee O BOZMOKHOCTH MM HEBO3MOXXHOCTH 0Orona. PazpaboranHoe
MH(OPMAIIMOHHOE YCTPOUCTBO SIBISICTCS CPEJICTBOM PETYTUPOBAHUS M OPTAaHU3AIIUH JABMKCHUS U TIPSTHA3ZHAUCHO IS
CHIYKEHUSI KOJIMYECTBA JOPOKHO-TPAHCIIOPTHBIX MTPOUCIIECTBHN W COKPAIICHHH BPEMEHH [IBIKSHHSI aBTOMOOHIIeH Ha
y4acTKax JOpor ¢ HEOOECIECUYCHHOW BUIUMOCTBIO B IUIaHe U npoduiie. MHpOpMaIIMOHHBIC YCTPOUCTBA TPEIIaraeTcst
yCTaHABIMBATH HA MOIXO/aX K OITACHOMY Y4acTKy ¢ 00OUX HAIPABICHUI IIPH PACCTOSTHIN BUANMOCTH He MeHee 400 m
Y MHTCHCUBHOCTH JIBHXKEHUsI, He npeBbinatorieii 400 aBT/4 Ha OIHY MOJIOCY.

ON THE QUESTION OF WARNING DRIVERS ABOUT DRIVING CONDITIONS
IN AREAS WITH UNSECURED VISIBILITY

Dorokhin S.V., Chistyakov A.G.
Voronezh State University of Engineering Technology, (394036, Voronezh, Prospect Revolution, 8) rivelenasoul@mail.ru

Analysis of road traffic accidents indicates a mismatch between the actual speeds in areas of vertical and horizontal
curves, their geometrical parameters, in particular, the range of vision. From this, it follows the need to develop methods for
the organization of movement in areas with unsecured visibility. A large proportion of accidents associated with the failure
to observe the rules of overtaking and exit on the left side shows that the existing means of traffic management in the areas
of horizontal and vertical curves are not sufficiently effective. These findings suggest the need to develop a clear means of
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the organization of movement, which inform drivers about driving conditions in areas with unsecured visibility. In order to
reduce travel time in areas with unsecured visibility and reduce traffic accidents is proposed to use the information device, a
warning about the possibility or impossibility of overtaking. Developed an information device is a means of control and traffic
management, and is intended to reduce the number of traffic accidents and reduce the time of movement of cars on the road
with an unsecured visibility in plan and profile. Information devices suggest that you set on the way to a dangerous site from
both directions at a distance of visibility is not less than 400 m, and traffic does not exceed 400 auto / h per lane.

MNPEAJIOKEHUS 11O KOHTPOJIIO OPTOHOMHNYECKOT'O KAYECTBA
JIECHBIX ABTOMOBMJIBHBIX 1OPOT’

Jopoxun C.B., HuctsaxoB A.I.

OI'bOY BIIO «BopoHeckuii rocyaapCTBEHHbIH YHUBEPCUTET HHKEHEPHBIX TEXHOIOTUI»
(394036, 1. Boponesx, [Tpocnekt PeBomtonn, 19) rivelenasoul@mail.ru

Pa3paboTka peKoMeHIaIuii 10 TOBBIMIEHHUIO Y100CTBa M 0E30IIaCHOCTH JIBHIKEHHUS ITPOBOIMIIACH TI0 Pe3yibTaTamM
o0crenoBaHusT JOPOKHOM OOCTAaHOBKH € MOMOIIBIO TOPOXKHOH Jaboparopuu. Ha 0CHOBaHWHM TOTYYeHHBIX TAHHBIX
OBbUIH BBITIOJHEHBI PAcYETHl MO ONPE/ETICHUI0 KOX(P(UIIMEHTOB ¥ YPOBHEH 3PrOHOMHUYECKOTO KayecTBa, MPEIeIbHO
JOMYCTUMBIX M ONTHMAJBHBIX CKOPOCTEH M MOCTPOEHBI TPaduKN pe3yimbraraM pacdéroB. PacuéTel mpom3BOAMINCH
o meroauke J.B. ['aBpuioBa. AHanu3 3KCHEPUMEHTAIbHBIX JAHHBIX MO3BOJIMJI YCTAHOBUThH MOKA3aTelId U YPOBHU
9PrOHOMHYECKOTO KaueCcTBa yCIOBUH ABIKeHUs. HopMaTHBHAS M IpeIeTbHO JTOMyCTUMAs CKOPOCTH YCTAHABIUBACTCS
B NEPHOJ] OTCYTCTBHS JIBHKEHHSI TPAHCHIOPTHBIX CPEJCTB MO pe3yibraTaM MpOe3/I0B JOPOKHOM 1abopaTopuu Mo 3a-
JanHOMy MapuipyTy. C 3aJaHHBIMU CKOPOCTSIMU — JUTSi HOPMAaTUBHOM CKOPOCTH, U IPOM3BOIBHO — AT MPEAETBHO J0-
MyCTUMOM. [IJIs Ka)k10ro KJIACCOBOIO MHTEPBaja CKOPOCTEH CTPOUTCS THCTOrpaMMa pacipeie/ICHUs CIBUTOB YaCTOThI
cepaiebnennii. 3a mpenenbHO JOMYCTUMYIO CKOPOCTh NMPUHUMAETCS MAaKCHMallbHAsi CKOPOCTh CEPEeMH KITACCOBBIX
MHTEPBAJIOB, KOTOPHIM COOTBETCTBYIOT MHUHHMAJIbHBIE 3HAYCHUS KOY(PPHIMEHTOB aCHMMETPHUH THCTOIPaMM pacripe-
JIeTICHHS CABUTOB YaCTOTHI CepAIeOneHnit B 3THX HHTepBanax. OIeHKa IPTOHOMHIECKOTO KauecTBa aBTOMOOMITBHBIX
JIOPOT U yCJIOBUI ABUKEHHSI IPOU3BOAUTCS y4aCTKAMU JUHOM HE MEHee 5 KM KaXKAbIM MM Ha BCEH NMPOTSKEHHOCTH
Joporu B menoM. st pa3paboTKi JHAarHOCTHIECKUX KAl MPUMEHHUTEIbHO K KOHKPETHOMY THITy aBTOMOOMIIS HC-
MOJIB30BAaHBI NIOKA3aTeN (yHKIMOHAIEHOTO COCTOSHHSI SJHEPTETUUECKOTO U HH(POPMALIMOHHOTO 3BEHHEB MEXaHN3MOB
TIPUCTIOCOOICHNSI OpPTaHU3Ma BOJUTENS K YCIOBHAM AesTenbHOCTH. OIeHKa COCTOSHHS NH(OPMAIIMOHHOTO 3BEHA MPO-
U3BOJMTCS 110 BEIMYMHE UHAEKCA HAPSHKEHUS.

SUGGESTIONS FOR CONTROL OF ERGONOMIC QUALITY OF FOREST ROADS
Dorokhin S.V., Chistyakov A.G.
Voronezh State University of Engineering Technology (394036, Voronezh, Prospect Revolution, 8) rivelenasoul@mail.ru

Development of recommendations to improve the comfort and safety carried out the survey of road conditions via
road laboratory. Based on these data calculations were performed to determine the coefficients and levels of ergonomic
quality limits and optimal speed and graphs of the results of calculations. Calculations were performed according to
the method E.V. Gavrilova. Analysis of experimental data allowed us to establish indicators and levels of ergonomic
quality traffic conditions. Regulatory and maximum permissible speed is set in the absence of movement of vehicles
on the road lab results passages on a given route. With preset speeds - for regulatory speed, and optionally - for
the maximum allowable. For each class interval velocity histogram distribution shifts heart rate. For the maximum
permissible speed is the peak velocity of the midpoints of the class intervals, which correspond to the minimum values
of skewness distribution histograms shifts heart rate in these intervals. Ergonomic evaluation of the quality of road and
traffic conditions made patches dyne at least 5 km each, or the entire length of the road in general. For the development
of diagnostic scales for a particular type of car used in the functional state of energy and information links coping
mechanisms of the body of the driver to the conditions of work. Assessment of the level of information produced by
the magnitude of stress index.

AHAJIA3 TATOBBIX U TOPMO3HbBIX CBOMCTB ABTOMOBWJIEM
Hopoxun C.B., CkBopuona T.B., Jloraues B.H., I'y6apes B.IO.

OI'bOVY BIIO Boponexckast rocyiapcTBEHHas! I€COTEXHUUECKas! aKaJAeMUst
(394087, . Boponex, yn. Tumupszesa,8) rivelenasoul@mail.ru

braronpustHOE pa3pelieHne NpoTHBOPEUHE «CKOPOCTh—OMACHOCTEY 3aBUCUT OT COBEPILIEHCTBA Psija KOMITOHEH-
TOB, KOTOpPBIE 00Pa3yIOT MPOLECC JOPOXKHOTO IBIKCHHUSI: TPAHCHOPTHBIX CPEJICTB, JOPOXKHBIX YCIOBHI, OT ITIOATOTOB-
JICHHOCTHU ¥ JUCLMIUVIMHUPOBAHHOCTH BOJUTENEH, OT KauyecTBa YIPABICHNUS JOPOXKHBIM JABMKEHHUEM, a TAKKe psijia KOH-
CTPYKTHBHBIX OCOOCHHOCTEH aBTOMOOMIIEH; KauecTBa TOPMO3HON CHCTEMBI, OT YCTOMYMBOCTH aBTOMOOWIICH M JPYTHX
MPUYUH, KOTOPBIE MO3BOJISIOT PA3PEINTh 3TH MPOTHBOPEUMS 32 CUET UX COBEPILICHCTBA U NMEPHOIMYECKOTO KOHTPOJIS.
[IpoBeneHnbIe NCCIIEOBAHMS TOKA3aJIHM, YTO 32 CUET BO3PACTaHHsI HACOCHBIX IOTEPh B IMIMHJPE CO3ACTCS 3HAYUTEITb-
HOE pa3pshKeHUe, HapyIIAeTCs MPOLECC TOPSHHUsI, YMEHBIIASTCS WHIMKATOPHBINH KO3(G(UIMEHT MOIe3HOro ASHCTBYS, U
YacTOTA BpAIIEHNS KOJICHIATOTO Baja MajacT. B An3eIbHBIX IBUTATEISIX PEryNsTOp YHCIa 000POTOB B 9TO BpeMs IIepe-
MelaeT peiiKy TOINTMBHOTO Hacoca B CTOPOHY YBEJINUEHHUS LIUKJIOBOH MOAaYH, Kak Obl cTapasich PUACPKUBATh MaJICHUE
4rciia 000pOTOB, M IMUTHPYET TEM CaMbIM HArpy3Ky (YBEIMUHBAaeT PacxXof TOIUIMBA O MaKCHMyMa) au3erns. s kap-
OI0paTOPHBIX JABUTATENEH MOBBIIIEHHOE PAa3PsHKEHHE B IMIMHPAX HA HECKOIBKO CEKYH/T CO3/IaeT OOJblIee OCTYTIEHHE
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TOIIMBA M3 KapOroparopa. Bee 910 Tpebyer B Havasie OobIei 3aTparhl JOMOIHUTEIFHOTO TOPMO3ZHOTO YCHIIUSI M TPUBO-
JIUT K YCUJICHHOMY HarpeBy U He3(()EeKTHBHOMY H3HAIINBAHUIO TPYIIUXCS TOBEPXHOCTEH TOPMO30B U HIMHBI.

ANALYSIS OF BRAKING AND TRACTION PROPERTIES CARS
Dorokhin S.V., Skvortsova T.V., Logachev V.N., Gubarev V.Y.

Voronezh State Academy of Forestry Engineering and Technologies (394087, Voronezh, street Timiryazeva, 8)
rivelenasoul@mail.ru

Favorable resolution of conflict «speed - risk» depends on the perfection of a number of components that constitute
the process of traffic : vehicles, road conditions, the level of preparation and discipline of the drivers , the quality of
traffic control, as well as some design features of cars , the quality of the brake system, from stability of cars and other
reasons, which allow to resolve these contradictions by their perfection and periodic monitoring. Studies have shown
that by increasing the pumping losses in the cylinder, a substantial depression, disrupted the process of combustion,
indicating reduced efficiency and the engine speed drops. In diesel engines, speed controller at this time transporting
rail fuel pump upward cycle supply, as if trying to hold the drop in the number of turns and thus simulates the load (
increase fuel consumption to high) diesel. For gasoline engines high vacuum in the cylinders for a few seconds creates
a greater flow of fuel from the carburetor. All this requires a greater expenditure in the early additional braking force
and leads to increased heat and wear of rubbing surfaces inefficient brakes and tires.

BBEJEHHUE B UH’KEHEPHOE JIEJIO ITPU ITIOATI'OTOBKE BAKAJIABPOB
HAITPABJIEHUS METAJLIJIYPI'USA B UJAEOJOI'HA CDIO

Jyoosa U.B., Canauesa I.C., Psaoos O.H.

OI'OY BIIO Cubupckuii enepasbublii Yausepcuret, KpacHosipek, Pocens
(660041 r. KpacHosipck, ip. CBoOGoxHsIi 79), idubova@mail.ru

Craths HOCBSIIEHa HOBOMY MOAXOAY K ITOATOTOBKE HH)KEHEPOB METAJLTYy PrUYEeCKOTO HAPABIEHHS B COOTBETCTBUE
¢ uneonorueit CDIO. PaccmarpuBaeTcst CTpyKTypa HHTEIPUPOBAHHON JUCHUIIINHEL « BBejeHue B MHXKUHUPHUHIY, 110-
CIIEIOBATEIBHOE N3yUEHHE JECATH MOIYIeH KOTOPOil OMpeIeNIeHO0 IOTHKOH BOBIIECUEHHS B HHXKEHEPHYIO JIEATEIbHOCTh
U Pa3BUTHE JTUYHOCTHBIX M MEKIMYHOCTHBIX COCTABISIOIIUX IIPOCKTUPOBOUHO-BHEAPEHYECKON KomneTeHuun. [Toka-
3aHO COJEPIKATEIbHO-TEXHOIOTHYIECKOE HAMOTHEHne Monys «BBenenune B umxeHepHoe aenoy». [IpogemoncTpuposa-
HBI ITyTH Pa3BUTHS MOTHBAIMU K IIpodeccny MeTaurypra yepe3 (OpMHPOBaHHE IIPEICTABICHUH O CYIIIHOCTH U BUJAX
HMHKEHEPHOH eSITENbHOCTH, MHHOBAI[MOHHON AEATENbHOCTH HHKeHepa. CIpOeKTHPOBAaHbI MPUHIUIEI OPTaHH3AIN
HMHHOBAIIMOHHOTO 00pa30BaTeILHOTO TIpoliecca MpH MperoaBaHuy Moayst B uHTerpanuu ¢ uaesismu CDIO: koHTekeT
HMHKEHEPHOTO 00pa30BaHus, MPAKTHKOOPHEHTHPOBAHHOCTD, TPOEKTHPOBAHUE «OT UAEH A0 MPOAYKTa». OTMEUEHO, 4TO
JTaHHbIE TIPUHIMIIBI JOJDKHBI BEITOIHATHCS IPU 0TOOPE COJIEpKaHMUs U BEIOOPA aKTHBHBIX TEXHOJIOTHIL.

INTRODUCTION TO ENGINEERING WITHIN A BACHELOR PROGRAM
OF METALLURGY IN THE COURSE OF CDIO IDEOLOGY

Dubova L.V,, Sanacheva G.S., Ryabov O.N.
Siberian Federal University, 79, Svobodny Avenue, Krasnoyarsk, 660041, Russia, idubova@mail.ru

This article is devoted to new approach of bachelor engineering education majored in metallurgy according to
CDIO ideology. We consider the structure of integrated discipline “Introduction to engineering” which consists of 10
modules. This course allows students from module to module to involve in engineering activity and develop personal
and interpersonal aspects of “projecting and implementation” competence. As an example we describe content of one
module “Introduction to practice of engineering”. We demonstrate how to motivate students to become steelworkers
through advancement of their understanding of the essence and types of engineering activity, innovative activity of
engineers. Further we show elaborated principles of organization of innovative teaching of the module in accordance
with ideas of CDIO: the context of engineering education, practice-orientation, projecting “from an idea to the product”.
Selection of the content and active techniques should go with impelentation of all these principles.

MOJIYJb PEXKUMA KOMMEPYECKOM TAMHBI KAK JJOMMOJTHUTEJIbHBINA
JIEMEHT CUCTEMBI 3AINUTBI TH®OPMALIMU TOPTOBOU OPTAHU3ATIUA

Ayoposun A.C.!, T'youn N.A.2

1 ®KOVY BIIO «Boponexckuit nnctutyT OenepaibHOii CIryKObI HCIIOIHEHMS HaKa3aHU»,
Boponex, Poccus (394076, Boporex, yn. Upkyrckas, 1a), e-mail:asd_kiziltash@mail.ru
2 ®I'bOY BIIO «BopoHexckuii rocyaapCTBEHHBIH MeAarornueckuii yauusepcureT», Boponex, Poccust
(394043, Boponex, yiu. Jlenuna, 86), e-mail:gubin24@yandex.ru

[Ipennaraercs pemeHue 3aa4qy 110 ONEPATHBHOMY PA3AEIECHHIO JOCTyNa K HHOOPMALUH COTPYAHUKOB TOPTOBOIt
OpraHU3alUy TPU HHUIMANY peskiMa Kommepaeckoit Taitasl (PKT). BerneneHs! onpeneneHHbIe CBOHCTBA pacCMaTpH-
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BaeMOIl aBTOMaTU3UPOBAHHOI MH(POPMALMOHHON CHCTEMBI TOProBoii oprann3anuy. CoriacHO HOPMAaTHBHBIM aKTaM,
JlaeTcs ONMHCAHUE PEKUMA KOMMEPUSCKOH TaifHbl M MH(POPMAINH, COCTABIIAIONEH KoMMepUYecKylo TaifHy. YacTudHo
pacKpbIBaeTCs CyTh 3TAJIOHHOW MOJENH 3alMIIEHHON aBToMaTu3upoBaHHol cucteMsl (OM3AC). [Ipennaraercs uc-
TI0JTE30BaHNE MEHEKePa PeCypcoB, PACIIOIOKEHHOTO Ha BOCKMOM ypoBHEe DM3AC, B KauecTBE apXUTEKTypHOH OCHO-
BBI pa3JielIeHust OCTyma K KoH(puaeHIanbpHoi nadopmannu. CepBrc KoHTpoIs nenoctHoctu nHpopmarmu (CKLIN)
TIPe/TaraeTcsl pacCMaTPUBATh HE TOJNBKO KAK JJIEMEHT OPTraHU3allHOHHO-TEXHOJIIOTHYIECKOTO YIIPABICHUS aBTOMATH-
3MPOBAaHHOW CHCTEMBI, HO M KakK 3((QEKTHBHBII HHCTPYMEHT KOHTPOJISI TOCTyNa K HH(POPMALMOHHBIM pecypcam. B
MyOMMKaUK TIpeCTaBIeHa cxeMa U naetcs onucanne ¢pyHkuonnpoBanns CKUU npu BBenernnn PKT. Pesynbratom
UCCIICIOBaHHUS SIBISICTCS A3 PEKTUBHAS MOJICITh UCTIONB30BaHus pecypcoB CKLIU amst perienust 3a1a4u 1o pa3acicHHIo
TIPUBHUJICTHH JOCTYTIA.

MODULE TRADE SECRET AS AN ADDITIONAL ELEMENT OF INFORMATION
PROTECTION SYSTEMS TRADE ORGANIZATION

Dubrovin A.S.!, Gubin I.A.2

1 Voronezh Institute of the Russian Federal Penitentiary Service, Voronezh, Russia
(394076, Voronezh, street Irkutskaya, 1a), e-mail: asd_kiziltash@mail.ru
2 Voronezh State Pedagogical University, Voronezh, Russia (394043, Voronezh, street Lenina, 86),
e-mail: gubin24@yandex.ru

Offer a solution to the problem of the operational separation of access to information by the dealer at the
initiation of a commercial secret (ICS). Allocated certain properties considered an automated information system
trade organization. According to regulations, describes the regime of trade secrets and information that falls under this
concept. Partially reveals the essence of the standard model secure automated system (SMSAS). Proposes the use of a
resource manager, located on the eighth level SMSAS as architectural framework separation of classified information.
Service integrity monitoring information (SIMI) proposed to consider not only as an element of organizational and
technological management of automatedsystem, but also as an effective tool for controlling access to information
resources. The publication is a diagram and a description of the functioning of the introduction SIMIICS. The result of
this study is to model the effective use of resources SIMI to the task of separation of access privileges.

POBACTHOE YITPABJIEHUE NCITIOJTHUTEJIBHBIMU ITPUBOJAMUAU
MAHUITYJIAOUOHHOI'O POBOTA

Obina ALA.! Ocokun I.A.', Ocokuna E.B.?

1 JlanpHEeBOCTOUHBIN (enepansHbil yHHBepcuTeT, Bnagusoctok, Poccust (690950, . BmaauBocToxk, yiu. CyxaHosa, 8),
e-mail: adyda@mail.ru, daoskin@mail.ru, vasily markin@mail.ru
2 Mopcko# rocyiapcTBeHHbII yHUBEpcUTET nMeHH aamupana .M. Hesenbsckoro, Biagusocrok, Poccus
(690003, 1. BraguBocToxk, yi. Bepxaenoprosas, 1. 50, kopr. A)

[Ipemnoxen u MccaeqOBaH MOAXON K CHHTE3y POOACTHOTO YIPABICHHS HMCIOIHUTEIBHBIMH NPHBOAAMHU
MaHHITYJISIIHOHHOTO po0oTa Ha 0a3ze mapaMeTpH30BaHHOTO YPaBHEHUs JAWHAMHMKH yHpasiseMoro oobekra. Mc-
XO/IHOE ONHMCAaHWE YpPaBHEHHWU AMHAMHKHU po0OOTa - MAaHUMYISATOPA MPEACTABICHO JTUHEITHOW KOMOMHAIMEH BEK-
TOpa HEOINpeleeHHBIX MapaMeTPOB MaHMILYJIATOpa M MaTpHLbI-perpeccopa U3BECTHOW CTPYyKTypbl. BBogurcs
BEKTOp BCIIOMOTATEIbHBIX MEPEMEHHBIX, aHAJIOTUYHBIX MEPEeKIIOYAIONINM CHTHAlIaM TPaJUIHOHHBIX CHCTEM C
nepeMeHHOit cTpykTypoil. lanee hopmupyercs pynkums JIsmyHoBa B Buae KBaJpaTHIHON GOPMBI, TOCTPOSHHOI
Ha OCHOBE MATPHIBl HHEPIIMH MAHUMYIATOpa. [ KOMIEHCAlnN HEeIWHEHHBIX COCTABIAIONINX METOAOM (YyHK-
1yu JIsimyHOBa CHHTE3HPOBAH aJrOpUTM pOOACTHOTO YIPaBICHUs CUTHAIBHOTO Buaa. [lokazaHo, 4To BEIOpaHHOE
yTpaBieHHe 00eCcneunBaeT aCHMITOTHIECKYIO YCTOMINBOCTE CHCTEMBI YIIPABICHNSI MAHUIYIIAIIHOHHOTO po0oTa.
IIpemioxKeHHBIH TOAXO0]] JOMyCKAaeT ONPEACICHHYIO CTEIIeHb CBOOOIBI PH BHIOOPE BHJIA MEPEKIIIOYAIONINX CUT-
HAJIOB B CHCTEME YIPaBICHUSI.

ROBUST CONTROL FOR ACTUATOR ROBOTIC MANIPULATOR
Dyda A.A.%, Oskin D.A.!, Osokina E.B.?

1 Far Eastern Federal University, Vladivostok, Russia (8 Suhanova St., Vladivostok 690950, Russia),
e-mail: adyda@mail.ru, daoskin@mail.ru, vasily markin@mail.ru
2 Admiral Nevelskoy Maritime State University, Vladivostok, Russia
(50a, Verkhneportovaya St., Vladivostok, 690003)

The method of robust control synthesis for robotic manipulator actuator based on parameterized dynamic equations
is proposed. Original equations of robotic manipulator dynamics are presented via unknown parameter vector and
matrix regress of known structure. An additional variables vector is introduced. Lyapunov’s function method is applied
to design a robust control system. To compensate the nonlinear components, the robust control algorithm in signal form
is synthesized. Lyapunov’s function is constructed as a positively definite quadratic form with an inertial matrix of a
controlled object. It is shown that the chosen control ensures asymptotic stability of control system for manipulation
robot. An advantage of proposed approach is rather wide a choice of possible switching functions.
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JAUCKPETHASA TEIIVIO®U3NYECKAA MOJEJIb ITPOIECCOB
ABPABUBHOU OBPABOTKHN

JAbsikonoB A.A., baryes B.B., [lerrsipeBa A.C., ['opoakoBa A.E., KoBaneposa O.B.

OI'BOY BIIO «lOxHO-Ypanbckuii rocynapcTBeHHblil yausepcure» (HUY), r. Yensbuuck, Poccust
(454080, r. Yenstounck, npocn. um. B.1. Jlenuna, 76), e-mail: sigma-80@mail.ru

B crarbe mpuBezeHa 0000IIEHHAS IPOCTPAHCTBEHHASI IOCTAHOBKA TEINIOMH3MIECKOH 3a1a4n abpa3suBHOU 00-
paboTKH, yYUTHIBAIOUICH TUCKPETHBIA KOHTAKT a0pasMBHOTO MHCTPYMEHTA ¢ 00padaThiBaeMOil MOBEPXHOCTHIO 3aro-
TOBKH. J[JIs pemenyst JaHHOM! 3aa4y MMPEUIoXKEH METO JACKOMIIO3UIINH, COCTOSIIIIMN U3 33/1a4: ydeTa TeIuIonepeiain;
KMHEMATHKH U JUCKPETHOCTH TEIUIOBOTO HCTOYHUKA; (popMUpOBaHH 0000IIEeHHOH (OpMBI MIATHA KOHTAaKTa; qudde-
PEHIMANNY €ANHUYHBIX TEIUIOBBIX HCTOYHUKOB — a0pa3MBHBIX 3epeH. [IpuBoauTes penienne BTopoil kpaeBoi 3a1aun
JUIsL ypaBHEHHMS TEIIONPOBOIHOCTH B MOIYIIPOCTPAHCTBE B MOJBMXHON Cpeie ¢ KOHBEKTUBHBIMU WICHAMH C Y4ETOM
JUCKPETHON KMHEMaTHYeCKOI CTPYKTYpbl TEIUIOBOTO UCTOYHMKA UL IIPEJIOKCHHOM MPUHIMITHAIBHON Teruto(hu3m-
YECKOH cXeMbl HUTH(OBAHUSL.

DISCRETE THERMOPHYSICAL MODEL ABRASIVE MACHINING PROCESSES
Dyakonov A.A., Batuev V.V,, Degtyareva A.S., Gorodkova A.E., Kovalerova O.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: sigma-80@mail.ru

The article presents a generalized formulation of spatial thermophysical problem sanding, taking into account
the discrete contact with abrasive tool machined workpiece surface. To solve this problem we propose a method of
decomposition, consisting of tasks: accounting of heat transfer; kinematics and discontinuity of the heat source , the
formation of the generalized form of the contact patch , the differentiation of individual heat sources - abrasive grains.
The solution of the second boundary value problem for the heat equation in a half in a mobile environment with
convective terms, taking into account the discrete kinematic structure of the heat source for the proposed concept
thermophysical circuit grinding.

TA3BO®A3ZHOE AMUJIUPOBAHUE YITIEPOJHBIX HAHOTPYBOK

JAbsiukoBa T.IL., Apy:xununa B.H.

OI'BOY BIIO «TamboBckHii TocynapcTBEHHBIN TeXHUUECKUI yHUBepcuTeT», Tam60B, Poccus
(392000, Tam6o0B, yi. CoBerckast, 106), e-mail: nanotam@yandex.ru.

HccnenoBanbl KHHETHYECKHE 3aKOHOMEPHOCTH B3aMMOACHCTBISI OKUCIICHHBIX yriaepoaHsix Hanotpyook (YHT) ¢
ra3000pa3HbIM aMMHAKOM B TeMIieparypaoM unTepsaie ot 160 1o 300°C. McxonHbie, OKUCICHHBIC U aMUTUPOBAHHbBIC
yTIepoaHble HaHOTPYOkn uccienoBansl Merogamu VIK-Dyprse CIeKTpOCKONH, TEPMOTPAaBUMETPHH U TPOCBEUNBA-
IOILeH IEeKTPOHHON MHUKpockonuu. [Toka3zaHo n3MeHeHne XapakTepa MOBEPXHOCTHBIX (yHKIHOHAIBHBIX IPYII IPH
00paboTKe KapOOKCHINPOBAHHBIX YITICPOAHBIX HAHOTPYOOK ra3000pa3HbIM aMMHAKoM. MccrenoBaHo BIMSHUE OKHC-
JeHus ¥ razoasHoro amuaupoBanus Ha Mopdomnoruto YHT. Omnpenenens! ycinoBust Handosiee MoIHOTo IPEeBpaIleHHs
KapOOKCIIIBHBIX TIOBEPXHOCTHBIX (DyHKIIHOHATBHBIX TPYTII B aMuAHbIE. [lokazaHa HEOOXOAMMOCTE CTPOTOTO COOMOe-
HHS TEMIIEpaTypHOTo pexxnma. Paccunrano 3HaueHue 3 GpeKTHBHOI SHEPTUH aKTHBALUK ITPOLIECCA U C/ISNIAHO MPEATIO-
JIO’KEHHE O BO3MOXHOU TUMHTHpYIomIei craaun. IIpennoxkeHsl BO3MOKHBIE BAPUAHTHI OCYIIECTBICHHS Ta30()a3HOTO
aMUMPOBAHHUS YIIEPOJHBIX HAHOTPYOOK Ha MPOM3BOACTBE. Pa3paboTaHHbIH METO OTIMYACTCS SKOHOMHYHOCTBIO U
MPOCTOTOH MacIITaOUPOBAHUSI.

GAS-PHASE AMIDATION OF CARBON NANOTUBES

Dyachkova T.P., Druzhinina V.N.

Tambov State Technical University, Tambov, Russia (392000, Tambov, Sovetskaya street, 106),
e-mail: nanotam@yandex.ru.

The kinetic regularities of interaction of oxidized carbon nanotubes (CNT) with gaseous ammonia in the
temperature range from 160 to 300° C were studied. Raw, oxidized and amidated carbon nanotubes were investigated
by FTIR spectroscopy, thermogravimetric analysis and transmission electron microscopy. The change of the nature
of the surface functional groups by treating of carboxylated carbon nanotubes with gaseous ammonia was shown.
The influence of gas-phase oxidation and amidation on the morphology of CNTs was studied. The conditions of
most complete conversion of the carboxylic surface functional groups to amide have been defined. The necessity
of strict observance of the temperature regime was shown. Value of an effective activation energy of process was
counted. The possible limiting stage of process was offered. The possible embodiments of realization of the gas-
phase amidation of carbon nanotubes in the workplace were offered. The developed method differs profitability and
simplicity of scaling.
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MPUMEHEHUE MTPOJIYKTA BUOTA30BOM YCTAHOBKH KAK HE®@TEJIECTPYKTOPA
TP BUOPEMEJIUNAIINU HE®TE3AT'PASHEHHBIX 3EMEJIb

Jémun A.B., Koctun M.B., Caguuxos A.B.

OBI'OY BIIO «OpeHOyprekuii rocynapcTBeHHbIH yHUBEpcuTeT, OpeHOypr, Poccus
(460018, . OpenoOypr, npocr. [Tobexsr, 4. 13), e-mail: post@mail.osu.ru

PaccMoTpeHB! BONIPOCH! yaieHusI HETSHBIX 3arps3HEHHH 3eMeIb C IIOMOIIBI0 MUKPOOHOJIOTHIECKUX METOI0B
OYHMCTKH, a TAKXKE MPOILECChI, NPOUCXOAIINE ITPU MOINAJaHUK YIVIEBOJOPOIOB B MOYBY M UX JalbHEHIICH necTpyK-
. [IpeioykeHa TEXHOIOT S PEKYJIBTHBAIIMY He()Te3arps3eHHbIX 3eMellb, B KOTOPOH B KadecTBe Ouomnpernapara Juis
OYHCTKH UCTIONB3YETCs MPOLYKT MEPEPAOOTKH OPraHUIECKUX OTXOA0B (3D (PIIIOCHT), IPEeNCTABISIONIHNA cO00H KOHCOP-
LMYM aKTHBHBIX HE()TEOKUCILIIOINX MUKPOOPTraHN3MOB. B Xozie nccnejoBaTenbckoil paboThl M MMIOTHBIX UCIIBITAHUN
ObUIa yCTAaHOBIICHA M MIOATBEPIKACHA CIIOCOOHOCTD MPOIYKTa OMOTa30BOM YCTAHOBKH BBICTYIIATh B POJIM OHOMpenapara
JUISL IECTPYKIMY He(Te3arps3HeHnil. BrisBiena 3aBucuMocTh pacxona d(GQIroeHTa OT BHAAa U KOHIEHTPALUH pa3-
JIMYHBIX YIVIEBOJOPOIHBIX 3arps3HCHUH B mouse. [oka3aHbl NPEUMYIIECTBA IPOAYKTA MepepabOTKH OPraHUYEeCKUX
OTXOJIOB TIepe] APYyrHMMH BUaMH OHOIIperapaToB, UCIIONB3YEMBIX IIPU OHOpEeMeMAIN 3arpsi3HEHHBIX HeQTIHBIMI
YIJICBOJOPOJIAMH 3EMEIIb.

PRODUCT USE BIOGAS PLANT AS OIL DESTRUCTORS IN BIOREMEDIATION
OF CONTAMINATED LAND

Demin A.V., Kostin M.V., Sadchikov A.V.

Federal State Educational Government-financed Institution of Higher Professional Education
«Orenburg State University», Orenburg, Russia (460018, Orenburg, ave. Victory, 13), e-mail: post@mail.osu.ru

The problems of oil pollution removal lands using microbiological methods for cleaning, as well as the processes
occurring in contact with hydrocarbons in the soil and their subsequent destruction . The technology of land reclamation
neftezagryazennyh, in which as a biological product used to clean the product of organic waste (effluent), which is a
consortium of active oxidizing microorganisms. In the course of research and pilot testing has been established and
confirmed the ability of the product biogas plant to act as a biological preparation for destruction of oil pollution. The
dependence of the flow of the effluent from the type and concentration of various hydrocarbon contaminants in the soil.
The advantages of organic waste product over other types of biological products used in bioremediation of petroleum
hydrocarbons in the land.

MATEMATHYECKAS MOJEJb JE®@OPMUPOBAHUSA ITOJAKPEIIVIEHHBIX
KOHHUYECKHUX OBOJIOYEK ITPU YUYETE INOJI3YUECTU MATEPHUAJIA

EBtiokoB C.A., OBuapoB A.A.

OI'BOY BIIO «Cankr-IletepOyprekuii rocynapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBII YHUBEPCUTETY,
Cankr-IlerepOypr, Poccus (196005, r. Cankr-IletepOypr, yi. 2-s KpacHoapmeiickas, 1. 4),
e-mail: evtyukovs@gmail.com, ovcharov@compressor.spb.ru

B crarbe npessiaraetcs MareMaTHieckas Mojeib 1eGOpMHUPOBaHUS KOHMYECKHX 00O0IOYEK € y4ETOM BO3MOXK-
HOCTH Pa3BUTHUS Ae(hOpMaLUH MOJI3YIECTH IIPH JUTNTEIBHOM Harpy>KeHuH. MareMaTiHueckast MOZeINb 3aIlicaHa B BUIe
(yHKIMOHANA TIOIHO SHeprun AedopManuy 000I0YKH. YUHTHIBACTCS F€OMETPUYECKAs HETMHEHHOCTb, TUCKPETHOE
pacronoxxeHne pedep, UX CABHIOBasl U KPYTWIBHAS JKECTKOCTH, IOTEPeYHble CABUTH. Mozenb KOHHYeCKol 00010d-
KU NP yYeTe MOJ3yyecTH Marepuaia, 3alicaHHas B BUAe (QYHKIMOHAJA MOJHOW SHepruu aedopmanun 000I04KH,
MOXKET OBITh MCCIIEZIOBAaHA C HCIIOIb30BAaHIEM BapHAIIMOHHOTO MeToza PUTIa, T.e. IS MCClIeJOBaHUS YCTOWINBOCTH
MOJKPEIUICHHBIX KOHUYECKUX 000JI0YeK MOJKHO MCIOJIB30BAaTh METOAMKY, ONMHCAaHHYI0 B pabore OBuapoBa A.A. s
HCCIIEI0BaHUS TTOI3YUeCTH MaTepHaa HCIIOIb3yeTCs HTepallnOHHBIN ITpoIecc.

MATHEMATICAL MODEL OF DEFORMATION ACCOMPANIED BY CONICAL
SHELLS CONSIDERING CREEP OF A MATERIAL.

Evtukov S.A., Ovcharov A.A.

RUSSIAN SEI HPE «Saint-Petersburg State University of architecture and civil engineeringy», St. Petersburg,
Russia (196005, St. Petersburg, St. 2-ya Krasnoarmeyskaya, 4),
e-mail: evtyukovs@gmail.com, ovcharov@compressor.spb.ru

The article proposes a mathematical model of deformation of conical shells with the possible development of
long-term creep loading. Mathematical model of recorded as a functional of the total strain energy shell. Takes into
account geometrical non-linearity, discrete rib arrangement of shear and torsion stiffness and lateral shifts. Conical shell
model taking into account the creep of the material recorded in the form of the total energy functional deformation of
the shell can be studied using the Ritz variational method, ie to investigate the stability reinforced conical shells, you
can use the procedure described in the AA Ovtcharova To investigate the creep of the material used an iterative process.
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CONNPOTUBJIEHUE AMOPTHU3ATOPA CKATUIO KAK ®PAKTOP BJIUSHUA
HA SHEPTETUYECKMUE 3ATPATBI ABTOMOBNJIS
ITPU MPEOJOJIEHUU ITOPOTOBOI'O NPEIIATCTBUA

Esti0KO0OB C.C.

OI'bOY BIIO «Cankr-IletepOyprekuii rocynapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTETY,
Cankr-IletepOypr, Poccus (190005, CII6, yu. 2-1 KpacHoapmeiickasi, 4), e-mail:ese-89@yandex.ru

B cTaThe paccMaTpUBAETCS OJMH M3 COCTABISIOMINX (DaKTOPOB IHEPIeTHYECKUX 3aTPAT Ha IPEOIOICHUE aBTOMO-
OuiIeM MOPOrOBOTO MPENSTCTBUS (OOPIIOPHOE OrpakACHHE) TP ONPENETICHHH CKOPOCTH JBHIKEHUS TPAHCIOPTHBIX
cpencts nocie JITTI Ha OCHOBE 3aKOHA COXPAaHEHHMS SHEPIHH. DTOT (aKTOp CBsI3aH C 3aTpaTaMU SHEPIHU Ha CIKATUE
aMopTH3aTopa IPpH KOHTaKTe KoJieca ¢ ToporoM. VceiaenoBaHus BHITIOMHEHBI HA TIPUMEpE IByXTPYOHBIX THApaBIHYe-
ckux amoptu3atopoB cemeiictBa BA3 2101...07, Ha 6a3e ucnsitarensHoro neHrpa Cankr-IlerepOyprekoro aMmopTu-
3aTopHOro 3aBoja «llnaza» ¢ MCIOIb30BaHMEM ITOBEPEHHBIX YCTAHOBJICHHBIM MOPSAKOM cTeH1oB. 1o pesynbraTtam
CTEH/IOBBIX HCIIBITAHUH aMOPTH3aTOpa CTPOMIMCH padOYHe AuarpaMMbl B KOOPJMHATAX «XOJ MOPIIHSI — YCHIIUE CO-
NPOTHBIICHHST HA 0TOOE (CXKATHH)», a TAKIKE XapaKTEePHCTHKU COIPOTHBICHHs aMopTh3aropa B koopanHatax «VII -
Fot0, cx». TTo moy4eHHbIM JaHHBIM XapaKTEPUCTHK COTNPOTHBICHUS ONPEACIISITCH SHEPTOEMKOCTH aMOPTH3ATOPOB
Ha xoyie cxarust. [IpeayiokeHHas MeToMKa M03BOJISIET MPOBOANUTH AHATUTHYECKOE MCCIICIOBAHNUE YHEPIETHIECKHX 3a-
TpaT Ha Je(OpMAIIHIO TIOABECKU Ha XOJIE CKATHUS 710 e€ mpo0osl.

SHOCK RESISTANCE COMPRESSION AS A FACTOR OF INFLUENCE ON ENERGY
COSTS WHEN THE VEHICLE OVERCOMING OBSTACLES THRESHOLD

Evtyukov S.S.

Saint-Petersburg State University of Architecture and Civil Engineering,
(Vtoraja Krasnoarmejskaja ul. 4, St. Petersburg, 190005, Russia), e-mail:ese-89@yandex.ru

This article discusses one of the component factors of energy consumption to overcome obstacles car threshold
(curb- fencing) in determining the speed of vehicles after an accident on the basis of the law of conservation of energy.
This factor is associated with the energy compression of the shock absorber wheel contact with the threshold. The
studies were performed on the example of twin-tube hydraulic shock absorbers VAZ 2101 ... 07, on the basis of the test
center of St. Petersburg factory shock absorber «Plazay with attorneys established order stands. According to the results
of bench tests damper build business chart coordinates «piston stroke — drag force on the rebound (compression)» ,
as well as the characteristics of the shock absorber resistance in coordinates «Vp- Fotb,cx». The data obtained were
determined resistance characteristics of energy consumption shocks on the compression stroke. The proposed technique
allows for an analytical study on the energy costs of suspension on the compression stroke to its breakdown.

YUEBHO-METOJUYECKUI KOMIUVIEKC-IEHTP BBICOKOTEXHOJIOIT'MYHOT'O
OBOPYJOBAHUAA C UITY U TEXHOJOT'MYECKOU NOATOTOBKH ITPOU3BOJCTBA

Eropos C.Bb.

OI'BOY BIIO «MockoBckuii rocynapeTBeHHbli TexHonorndeckuii yausepcuter « CTAHKWH», Mocksa, Poccust
(127994, r. MockBa, Bankosckwuii iep., 1), e-mail: egorovsergey@yandex.ru

PaccmarpuBaroTcst BOIPOCH! yIeOHO-METOUIECKOTO U TEXHIMYECKOTO OCHAIIEHNUS yIeOHO-IIPON3BOACTBEHHBIX JIa-
GopaTopuil 1 pecypCHBIX LIEHTPOB 00pa30BaTeIbHBIX YUPEXKACHNH POo(heCcCHOHATBLHOT0 00pa30BaHUsT KOMILIEKCAMHU BbI-
COKOTEXHOJIOTUYHOTO 00OPYIOBAHMS C YMCIOBBIM MporpaMMHbIM yrpasinenueM (UITY) s npoBegeHns mpakTHIECKIX
3aHATHH 1 71a00PaTOPHBIX IPAKTHKYMOB MO M3y4YEHHIO COBPEMEHHBIX aBTOMAaTH3UPOBAHHBIX ITPOU3BOJICTB, TEXHOJIOTHN
METaI000padoTKH IS 00eCTIeYeHUs HETIPEPBIBHOTO 00pa30BaTeIbHOTO MPOIIecca MPH IMOATOTOBKE pabovnX, TEXHHYEC-
CKHMX M MH)KCHEPHO-TEXHHYECKHX CIIELIHAINCTOB HOBOTO TIOKOJICHUSI. AHAIM3UPYIOTCSI BOIIPOCHI ITOTyYeHHs IPOheccHo-
HaJIbHBIX HAaBBIKOB IO PSITy CIIENNAIbHOCTEH: Hala 9MK CTAHKOB C IPOrPaMMHBIM YIIPaBICHHEM, TOKaph, OMEPaTop CTaH-
KOB C IIPOrPaMMHBIM YIIPaBJICHHEM, CTAHOUHUK IIHPOKOTO MPOQUIIS, TOKAPh-PEBOIBBEPIINK, (PPE3CPOBIIHK, HAIATINK
KOHTPOJIBEHO-U3MEPHUTENBHBIX TPHOOPOB 1 aBTOMATHKH, A TaKKe MPOodeccHii, CBI3aHHBIX ¢ HHPOPMAMOHHOH TOIIEPHK-
KO pa3pabOTKH TEXHOJIOIMYECKHX MPOLIECCOB MEXaHUUYECKOi 00padOTKOM METa/IOB U JPYrHX MaTepuajoB: OIepaTop
UI1Y, Texnonor-mporpamMuct YITY, TexHOMOr-pa3paboTunK TEXHOIOTHIECKUX MTPOLIECCOB.

EDUCATIONAL AND METHODICAL COMPLEX - A CENTER OF HIGH-TECH EQUIPMENT
WITH CNC AND TECHNOLOGICAL PREPARATION OF PRODUCTION

Egorov S.B.

Moscow state university of technology «STANKIN», Moscow, Russia
(127994, Moscow, Vadkovskiy per., 1), e-mail: egorovsergey@yandex.ru

Issues of educational, methodological and technical equipping of educational productional laboratories and resource
centers of educational institutions of professional education with complexes of high-tech equipment with numerical control
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(CNC) for practical training and laboratory practical work on studying modern automated production, metal working
technology to provide a continuous educational process during training of workers and technical and engineering specialists
of new generation are analyzed. The article focuses on the problems in obtaining professional skills in a range of professions:
adjuster of machine tools with program management, turner, machine tools with program management operator, wide profile
machine ?operator, turner-revolver, milling-machine operator, technician of control and measuring devices and automation,
as well as in professions connected with informational support for the development of technological processes of mechanical
processing of metals and other materials: CNC operator, CNC programmer, engineer-developer of technological processes.

PABPABOTKA ITPOT'PAMMBI JAJ151 IJIAHUPOBAHUSI MAPIIPYTOB MYCOPOBO3A
Eropos B.U., Muxaiisios A.B., Meianbeprt A.A.

OI'BOY BIIO «AnTaiickuii rocygapcTBeHHbIH yHrBepenTeT uM. ML.U. ITon3ynosa», bapraym, Poccus
(650038, r.bapnay, yn. Jlennna, 46), e-mail: tjsOS@mail.ru

TpaHcriopTHPOBKa SBISIETCST OTHIM U3 KIIFOYEBBIX JTAIlOB Iponecca coopa oTxonoB. Pa3paboTka MapIipyToB st
BbIBo3a THO BBHJy 00JIBIIOr0 00bEMa HCXOIHBIX JIAHHBIX HE MMEET MPOCTOr0 M OYEBHIAHOIO pemenus. CymmapHas
MIPOTSDKEHHOCTh MapIIPYyTOB MyCOPOBO30B B KPYITHOM T'OPOJIE COCTABIISIET THICSIYM KHJIOMETPOB B JICHB, IIOATOMY HX
3¢ PeKTUBHOE TUTAHUPOBAHKE SABISCTCS TPYAOEMKOH 3a1adeil. AHanu3 cutyauuu B cdepe odpamenns ¢ THO BbisiBun
HEOOXOJIMMOCTh B pa3paboTKe alnropuTMoB cbopa u Tpancrnoptuposku ThO ¢ TeppuTOpHH HACEICHHBIX ITyHKTOB, UC-
nonb3ys TexHonoruu I'MC. Hamu 611 pa3paboTaH IporpaMMHbIH KOMIUIEKC JUIsl HAXOXKICHHS ONITUMAIIbHBIX MapIIpy-
TOB P cOOpe OTXOJOB C TeppUTOpHHU ropoa. [IporpaMMHEIN KOMIUIEKC TOMOTaeT CTPOUTH KOPPEKTHBIE MapIIPyThI
JUISL ONITHMHU3AIMN PaOOThI TPAHCTIOPTHBIX KOMITAHHM, YTO TIO3BOJHT YBEIUYUTH d(PEKTUBHOCTE paboThl MycopocOo-
POUYHOM TEXHUKH M COKPATUTB 3aTPaThl HA TPAHCIIOPTHUPOBKY.

DEVELOPMENT OF THE SOFTWARE FOR PLANNING ROUTES OF THE GARBAGES
Egorov V.I., Mikhailov A.V., Melbert A.A.
Polzunov Altai State Technical University, Barnaul, Russia (650038, Barnaul, Lenina, 46),e-mail: tjsO5@mail.ru

Transportation is one of key stages of the waste collection. The development of routes for solid waste transportation does
not have a simple solution due to the availability of the large amount of source data. The total length of the vehicles’ rotes in
major city is a lot of the miles in a day, so their effective planning is a time consuming task. Analysis of the current situation in
the field of solid waste management has identified the need for development of algorithms for the collection and transportation
of solid waste from residential areas using GIS technology. We developed a software for optimal routes creating for collecting
waste from the city territory. Our software helps to create the correct routes to optimize the operation of the transport companies
that will allow to increase the efficiency of waste management equipment and reduce transportation costs.

MMPOPUIIOTPA® JIJISA OHEHKU COCTOSHHUSA MIOBEPXHOCTHU
ABTOMOBUWJIBHBIX 1OPOI'

Eropos A.JI.

I'OY BIIO «TromeHckunii rocynapcTBEHHBIN He(Tera3oBbIid YHUBEpCUTET», TioMens, Poccns
(625000, T. Tromens, yi. Bonomapckoro, 38), e-mail: general@tsogu.ru

JUtsl TMarHOCTUKY BO BCEM MHUpPE HONYYHIN MIIPOKOE PACIPOCTPAHCHHE KOMILIEKCHBIE JOPOXKHBIE JIA00PAaTOPHH,
ofecreurBaroNye aBTOMaTH3HPOBAHHOE U3MEPEHHE OCHOBHBIX MapaMeTpoB aBTOMOOMIIBHBIX JOpOr. B naHHOI crarbe
PacCMOTPEHEI pa3INyYHbIe HePeIBIKHBIE Ta00PATOPUH, IPOBEIEH HX aHAIN3, IPEII0KEeHA pa3paboTaHHas M 3allaTeHTO-
BaHHasl KOHCTPYKIHs npurenHoro npodunorpada. IIpoduiorpad, conepxaminii pamy ¢ X0Z0BBIMHI KOJIECAMH U IaTYHKH
Ipo(HIIA, CONEPKUT TUPOTOPH30HT, TATUMKK HEPEMEILICHHS ¥ Ps KOJeC 110 BCeMy HONEePedHOMY IMPOMHIIIO, B3aHMO-
JEHCTBYIOIIMX C OT/IEIbHBIMU AATYMKaMK MPOGUIIS JUIs KaXIOTO KoJeca, IPHYEM JaTYNKH ePEeMEIeHUs YCTaHOBIICHbI
Ha KpalHHX KOJIeCaX, a THPOTOPH30HT - Ha paMe, IIPH STOM JaTYUKU IPOGUII BHIIONHEHE] B BUJIE PAZia YCTAaHOBICHHBIX
Ha paMe OJJMHAKOBBIX JaTYMKOB, KOTOPBIC MOJIYYalOT MEXaHMYECKOE BO3/ICHCTBUE OT KOJIEC, KOHTAKTHPYIOLINX C 3aMe-
PsIeMOIi IOBEPXHOCTEIO U NPE0OPa3yIOIIHX 3TO BO3NCHCTBHE B AICKTPUUYECKHUII CHTHAIL, IIepejaBacMblil Ha KOMIIBIOTED,
HOCPEJCTBOM IIAPHUPHO MPUKPEIUIEHHBIX K pame ['-00pa3HbIX peryaros. 3asBieHHbIH npodunorpad odecreunsaer mno-
BBILICHHE TOYHOCTH H3MEPEHUH IPOGUIIS JOPOKHOTO IIOKPBITHS U IO3BOJISIET KOHTPOIMPOBATh IPOLECC IUATHOCTHKIL

PROFILOGRAPH FOR THE ASSESSMENT OF SURFACE ROADS
Egorov A.L.
Tyumen state oil and gas university, e-mail: general@tsogu.ru

For diagnosis, worldwide, widespread road complex laboratory providing automated measurement of the main
parameters of highways. This article describes the various mobile laboratories, their analysis is proposed and developed
the patented design trailed profiler. Profiler, comprising a frame with running wheels and sensors profile gyrovertical
comprises sensors and a number of wheels moving across the transverse profile cooperating with the profile of the
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individual sensors for each wheel, wherein the displacement sensors are installed on the outer wheels while gyrovertical
- on the frame, with the aid profile formed as a series of similar frame mounted on the sensor which receive mechanical
impacts from the wheels in contact with the surface shall be measured and converting it into an electrical impact
signal transmitted to the computer via a hinge attached to the frame of the L-shaped levers. Claimed profiler provides
improved accuracy profile measurement of pavement and allows you to control the diagnostic process.

KOHIENNUA MIOCTPOEHUSA COBETYIOIIUX CUCTEM C 'NBPU/ITHBIM
HUHTEJUIEKTOM JJIA PABJIMYHBIX COEP BUSHECA

Eroposa A.H., Mapoukun H.B., Cemamko A.B.

OI'BOY BIIO «Hmxkeropoackuii rocyaapcTBEHHBIN TeXHUUECKUi yHUBepcuTeT UM. P.E. AnekceeBay,
Hwxnnit Hosropon, Poccus (603950, I'CII-41, H.Hosropon, yin. MununHa, 24), e-mail: alisa2224@inbox.ru

[Mpoanann3npoBaHO Ha3HAUYCHHE COBETYIOIINX CUCTEM C THOPHIHBIM HHTEIIEKTOM U 00OCHOBBIBAETCS HEOOXO-
JMMOCTB X MCCIIENOBaHUs U npoekTupoBanus. ChopmyarpoBaHbl TpeOOBaHHS K CHCTEMe, BKIIIOUAroNIell B ces Ba
OCHOBHBIX KOMIIOHEHTA ISl KOHCYJIBTAllMH KIIMEHTOB CITYXKO00i TeXHWYIECKOH MOAJEPKKH: KCIIepTa B KOHKPETHOI
npeIMeTHON obnacTh 1 6a3bl JaHHbIX. [IpeioxkeHa cTpyKTypHas cXeMa CHCTEMbI M 000CHOBAH BBIOOP MPOrPaMMHBIX
CpencTB peanm3anuu. st MpOEKTHPOBAHKS COBETYIONIEH CHCTEMBI ¢ THOPHUAHBIM HHTEIUIEKTOM HEOOXOANMBIM YCIIO-
BUEM SIBIISIETCS] TOCTPOCHHE YETKOTO alropuTMa paboThl COTPYIHUKOB CIYXKObI TeXxHHUYecKoi nomnepxku. Chopmy-
JTUPOBAHBI 00S3aHHOCTH METAOIepaTopa, Kak HACTaBHHUKA TPYIIIHI 9KCIIEPTOB, a TaKKe ACHCTBHS CaMOTO KCIIepTa BO
BpeMst pabodero JHsS U 00CITy)KMBaHUs KIMEHTOB. B pe3ynbrare NpoBeJEHHBIX MCCICI0BAHUN MPEITI0KEHBI BApUAHTHI
JOpaOOTKH CTPAHUI] CaiiTa KOMIIAHHUH JUISl TPOBEACHHUS THATHOCTHKA U On-line KOHCY/IBTHPOBAHUSL.

CONSTRUCTION CONCEPT OF ADVISING SYSTEMS WITH HYBRID INTELLECT
FOR DIFFERENT BUSINESS SPHERES

Egorova A.I., Marochkin N.V., Semashko A.V.

Nizhny Novgorod State Technical University n.a. R.E. Alekseev, Nizhny Novgorod, Russia
(603950, Nizhny Novgorod, street Minina, 24), e-mail: alisa2224@inbox.ru

It’s analyzed the assignation of advising systems with hybrid intellect and justified the necessity of their research and
projecting. It’s formulated requirements to the system, which includes two main components for consultation of clients
by technical support service: an expert of specific object region and data base. It’s suggested a structure system chart and
justified the choice of realization software. The necessary condition of projecting the advising system with hybrid intellect
is a construction of well-defined algorithm of work of technical support service employees. It’s formulated duties of meta-
operator as a tutor of expert group, and also activities of an expert during a working day and client servicing. As a result of
studies it’s suggested variants of page adaptation of a company web-site for diagnostic procedure and on-line consulting.

KOMIIVIEKCHOE BAKYIEE N3 HU3KOMOJIEKYJIAPHBIX IIOJIUMEPOB
Eropymxun A.B., Eropymknn B.O., Enzknesckas U.I., Bacuinosckas H.I.

OI'AOY BIIO «Cubupckuii GpenepaibHblil yHUBEPCUTET HKEHEPHO-CTPOUTEINBEHBIA HHCTUTYTY,
Kpacnosipck, Poccus (660041, r. Kpacnosipck, np. CBo6oausiid, 82, kopryc «K»), e-mail: isi.priemnaya@mail.ru

[TpoBeneHb! HceneIoBaHMs 110 TTOA00PY COCTaBa BKYIIETO s IPHMEHEHHS B COCTABE [[BETHBIX HOJIMMEPOCTOHOB.
3a OCHOBY BSDKYIIIETO MPHHATA He(hTemomIMepHas CMOIa, TI€ B Ka4eCTBE MIIaCTU(UKATOPa UCHOIb30BAIOCh HHIYCTPH-
QIBHOE MACJIO. Y YUTHIBAIIICH CIIEAYIOIINE XapaKTePHCTUKH BSUKYIIIETO: BU3yalIbHAsI OLIEHKA BSDKYILETO, ITyOWHa IIPOHH-
KaHUSI UTJIBI B MM, TEMIIEpATypa pa3MArdeHus 1o konbity u mapy B 0C, pacTsokuMocTh B oM. [Ipu BBeIeHHN HHAY CTpHUAITh-
HOT'0 Maclia B pa3orperyro 10 paboueli TemrepaTypbl He(TEOINMEPHYIO CMOITY IIPO3PAYHOCTh KOMIUICKCHOTO BSDKYIIIETO
3aMETHO CHM3HUJIACh, TP 9TOM OBLIN JOCTUTHYTBI XapaKTEPUCTUKH, CXOKHE C XapaKTEPUCTHKAMHU JOPOXKHOTO OUTyMa.
W3yuanach BO3MOXKHOCTh IPHUMEHEHHSI TOTOBOTO BSDKYIIIETO B KaUeCTBE CBSI3YIOLIEIO JUISl IIBETHBIX MOJUMEPOSTOHOB,
OZIHAKO PAcCMATPHBAEMOE BSDKYIIEE PH HOPMAIIbHOM TEMIIEpaType UMEET TEKydyr0 KOHCUCTEHIIHIO, €TO MPHMEHEHNUE B
COCTaBe IBETHBIX ITOJIMMEPOCTOHOB HEBO3MOKHO. COCTaB BSUKYILETO ObUT MOAU(UIMPOBAH ITyTeM BBEIACHUS HE(TEIO-
JIMMEPHOIT CMOJIBI, TIPH 9TOM ObLIN JIOCTUTHYTHI (PU3UKO-MEXaHHYECKHE CBOICTBA, CXOKHME CO CBOHCTBAMH JJOPOXKHOTO
outyma. B cBsi3u ¢ omnpeneneHHbIM K0d(QOUIMEHTOM IIPO3PaYHOCTH BCEX KOMIIOHEHTOB, IIPO3PAYHOCTD BSDKYIIETO, OT-
BEYAIOILETO XapaKTePUCTHKAM JOPOKHOTO OUTyMa, BU3yallbHO BBIIIE BCEX MOJOOPAHHBIX COCTABOB.

A COMPREHENSIVE BINDER OF LOW MOLECULAR WEIGHT POLYMERS
Endzhievskaya I.G., Vasilovskaya N.G., Egorushkin V.O., Egorushkin A.V.

FSAEI HPE «Siberian Federal University of Civil Engineering Institute», Krasnoyarsk, Russia
(660041, Krasnoyarsk, pr. Svobodniy 82, corps «K»), e-mail: isi.priemnaya@mail.ru

The research on the selection of the binder for use in the composition of the colored polymer concrete. The
basis of the binder is done petroleum resin, wherein the plasticizer used as an industrial oil. Consider the following
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characteristics of the binder: visual assessment of the binder, the depth of penetration of the needle in mm, the softening
temperature of the ring and ball at 0 C, extensibility in cm. With the introduction of industrial oil in a preheated to
operating temperature petroleum resin transparency of complex binder significantly decreased, while were achieved
characteristics similar to those of bitumen. Exploring the possibility of application of the finished binder as the binder
for colored polymer concretes, however considered binder at normal temperature has a fluid consistency, its use in
the composition of the colored polymer concrete is impossible. The composition of binder has been modified by the
introduction of a petroleum resin, were achieved with mechanical properties similar to the properties of bitumen. In
connection with determining the coefficients of all the components of transparency, transparency binder corresponding
to the characteristics of bitumen, above all visually selected compositions.

METO/ MYJIbTUIIOKA3ZATEJIBHOI'O IMTPUHSTUS PEIIEHUI
B BEHUMAPKETHUHI'E BUSHEC-ITPOLIECCOB

E:xemanckas E.B., Ctynuna A.A., E:xxemanckas C.H.. bornanosa O.B.

OTAOY BIIO «Cubunpckuii GpenepanbHbli yHHBepcHTeT, KpacHospek, Poccuiickas dpeneparms
(660041, Kpacnosipck, ip. CBoboausIi, 79), e-mail: bogdanovao@mail.ru

B pab6ote paccmarpuBaeTcss 6eHUMAapPKUHT KaK HHCTPYMEHT yCOBEPIIEHCTBOBAaHUs Ou3Hec-mporeccoB. [Ipenna-
raeTcs MOJIEIH JUISl pEeLICHHs 3a/Ja49l CPAaBHEHHsI OM3HEC-IIPOLIECCOB, I7Ie HEKOTOPAs YacTh MIIH BCS IOCTYIHAst HHPOP-
Malys MOXeT ObITh KaK KaueCTBEHHOM, Tak M HemonHoi. CHavana paccMaTpuBaeTCs METOJ MYIbTHIIOKA3aTeIbHOIO
MIPUHATHS PELICHHH, KOTOPBIH BOBJICKAET TOJIBKO KadeCTBEHHYIO MH(opMaruio. Jlanee MaHHBIM METOA MOAUQHIN-
pyeTcsl, YTOObI BKIFOYUTH B IOCTAHOBKY M KOJINYECTBEHHBIE JAHHBIE, UCTIOb3Ysl YUCIEHHO U3MepsieMble TOKa3aTenn
OuzHec-mporeccoB. BTopoil moxxox Ha3BaH «CMEMIAHHBIM Ka4eCTBEHHBIM IIPOTpaMMHUpPOBAaHHEM». J[aHHBIN 1OIXO0N
M03BOJISIET UCTIOJIb30BATh TPAAUIIMOHHBIE METO/IbI ONTUMM3AIMH IIPH PELIIEHHH 3a1a4 BBIOOPA, ITPU 3TOM KaueCTBEHHAs!
nH(pOpPMAIHS TaK)Ke MOXKET UCIIONB30BaThCS B TIpolecce (opmaibHOro pemrenus. [IpencraBieHHble B JaHHOM paboTe
MOJIE/IM M METO/IbI TI03BOJIAIOT YU4ECTh Ka4YeCTBEHHYI0 HH(POPMALUIO B paMKax (JOPMaIbHOTO MPOLECCca ONTHMH3AINH
IIPU PELICHHH 33124 MYJIFTUIIOKA3aTeJILHOTO BEIOOPA.

METHOD OF MULTIINDICATIVE DECISION-MAKING IN BENCHMARKETINGE
OF BUSINESS PROCESSES

Ezhemanskaia E.V., Stupina A.A., Ezhemanskaia S.N., Bogdanova O.V.

Siberian federal university, Krasnoyarsk, Russian Federation, (660041, Krasnoyarsk avenue Svobodnii, 79),
e-mail: bogdanovao@mail.ru

In work the benchmarking as the instrument of improvement of business processes is considered. It is offered to
model for the solution of a problem of comparison of business processes where some part or all available information
can be both qualitative, and incomplete. At first the method of multiindicative decision-making which involves only
qualitative information is considered. Further the given method is modified to include in statement and quantitative
data, using chislenno measured indicators of business processes. The second approach is called «the mixed quality
programmingy. This approach allows to use traditional methods of optimization at the solution of problems of a choice,
thus qualitative information also can be used in the course of the formal decision. The models presented in given work
and methods allow to consider qualitative information within formal process of optimization at the solution of problems
of a multiindicative choice.

3KCIHEPUMEHTAJBHBIE UCCJEJTOBAHMS BJIUSHUS ITOKA3ATEJEN NUJIEHUS
HA DQHEPTETHYECKYIO DO®EKTUBHOCTb BEH3MHOMOTOPHbIX ITNJI

Enmnzapos 10.M.

OI'BOY BIIO «bpatckuii TocynapcTBEHHBI YHUBEPCUTETY, T. bparck
(665709, UpkyTtckas 06i., T.bparck, yn. Makapenko, 1. 40)

B pyuHOM 11€C03aroTOBUTEIILHOM MOTOPHOM MHCTPYMEHTE U B CPE3alOIIUX YCTPONCTBAX JECO3arOTOBUTEIb-
HBIX MAIIFH B KAYE€CTBE PEXKYIIETO dIeMeHTa Hanbolee MUpoKoe MPUMEHEHHE HAIIIH TIIbHbIE IIeHn. OCHOBHBIMA
HaIlpaBJICHUSIMU COBEPLICHCTBOBAHUS SBJISIFOTCS MOBBIIICHUE UX HAJIEXKHOCTH, MOBBIIIEHUE POU3BOAUTEIBHOCTH
YICTOTO MHUJICHUS, M CHIKEHHE YHEPTOEMKOCTH TpOoIiecca MIICHHs. bonbinoe KomnaecTBO OJHOTUITHBIX MIIBHBIX
LeNe, BKyIIe ¢ pa3IMYHbIMI PEKOMEHAALUAMY [0 UX HKCIUTyaTallluy, a TAK)KE Pa3INYHbIMU [IapaMeTpaMy IIPUBOJIOB
MIIBHBIX IETIeH MPUBOAAT K HEOOXOANMOCTH ONPECNICHNs BIUSHUS MOKa3aTelel MIIICHUS Ha SHEPreTHUCCKYIO
3¢ PEeKTUBHOCTB IPOIecca MONEPEedHON PACHUIOBKY JPEBECHHBI MMIBHBIMU LesiMu. [1st 3Toro Obu1 pa3paboTaH
«CreHn Ans CpaBHHUTEIBHBIX HCTIBITAHUH MUIBHBIX IETICH» », BXOAAIMINH B TEpeueHb YHIKATBHOTO HAyIHOTO 000~
pynoBanus By3oB Cankr-IlerepOypra, mo3BosIomunii U3MepsTh U PEruCTPUPOBATH OCHOBHBIE XapaKTEPUCTUKH HPO-
necca paboThl MUIEHHS IPEBECHHBI MIIBHBIMY nensiMH. CTeH[ AT CPaBHUTEIbHBIX MCTIBITAHHN MIIBHBIX HeTel
MOKa3aJl HaJISKHYIO ¥ TOYHYIO paboTy 10 M3MEPEHUIO M PErHCTPAIlMK MOKa3aTeNei, XapakTepu3yIomuX Mponecc
MICHHS APEBECHHBI MUIBHBIMHU NEMSAMH, H PEKOMEHIYeTCs IS AalbHEHIEeTo MCIONb30BaHUS TPH UCHBITAHUIX
NUIBHBIX enedl. B crarbe onmcansl nmpubopHoe obeciedyeHne, METOINKa U Pe3yiIbTaThl KCIIEPUMEHTAIBHBIX HC-
ClJIeIOBaHHH.
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EXPERIMENTAL RESEARCHES OF AGENCY OF PARAMETERS OF SAWING ON POWER
EFFICIENCY OF PROCESS OF CROSS-CUTTING OF WOOD CATTING CIRCUITS

Elizarov J.M.
Bratsk state university (665709, Irkutsk reg., Bratsk city, Makarenko st.40)

In manual industry complex the motor tool and in cutting off devices industry complex machines as a cutting
element the widest application have found sawing appreciate. The basic directions of perfection are increase of their
reliability, increase of productivity pure, sawing and decrease in power consumption of process sawing A plenty
same sawing circuits, together with various recommendations on their operation, and also various parameters of
drives sawing circuits necessities of definition of influence of parameters sawing on power efficiency of process of
cross-section sawing up of wood sawing circuits lead. For this purpose the Stand has been developed for comparative
tests sawing circuits » », entering in the list of the unique scientific equipment of high schools of St.-Petersburg «,
allowing to measure and register the basic characteristics of process of job sawing wood sawing circuits. The stand for
comparative tests sawing circuits has shown reliable and exact job on measurement and registration of the parameters
describing process sawing of wood by circuits, and it is recommended for further use at tests sawing circuits. In
clause instrument maintenance, a technique and results of experimental researches are described.

KOHIEIIAS PA3BUTUS CUCTEM MPEJIYIPEXJIEHUS CTOJTKHOBEHUI
TPAHCIIOPTHBIX CPEACTB

Emucrparos B.B., Bespykos C.H., Ctennn ILI., Knumaxos B.C.

Manoe urnoBanuonHoe npeanpusitue OO0 «AIPOHACCy npu denepaibHOM ToCyIapCTBEHHOM
OrO/KETHOM 00pa30BaTEIbHOM YUPEKACHHUH BBICIIETO MPO(eCCHOHAIBHOT0 00pa30BaHUs
«Psi3aHCKHI rocynapcTBeHHbIH arporexHoiornueckuil ynusepcuter umenu [1.A. Koctoruesay, Pazans, Poccust
(390044, Psi3anb, ya. Kocteruesa, m.1), e-mail: agronass@yandex.ru

B crarbe packpblBaeTCs KOHLENIYS Pa3BUTUS CUCTEM IIPEAYIPEKACHUS CTOIKHOBEHUI TPAHCIOPTHBIX CPEACTB
C Y4eTOM OCHOBHBIX TMPHYHMH COBEPLICHHS BOAUTEISAMH OONBIIONO KOJUYECTBA JIOPOKHO-TPAHCIIOPTHBIX MPOUCIIE-
cTBuil. MccnenoBanus nokas3ain, 94T0 B OCHOBE KpUTEpHs (YHKIMOHUPOBAHMS CHCTEM INPERYNPEXKICHHs CTOIKHO-
BEHMH TPAaHCHOPTHBIX CPEACTB JIEKUT AUCTAHINS OE30MAaCHOCTH A0 mpensaTcTBud. [lox aucTanmmed 6ezomacHoCTH
OyzieM IIOHMMaTh Ty MHHHMAaJIbHYIO JAUCTAHIVIO J0 NPEMSTCTBHS JBIKCHUIO (B YaCTHOCTH JIO JIMJUPYIOMIETO aBTO-
MOOWIIA), TPH TOCTIXKEHUN KOTOPOH B CIy4ae HAJTMYIHs OTHOCHTENBHOW CKOPOCTH AOIDKHO OBITH HAYaTO TOPMOMKEHHE.
TopMmorkeHHE JOJKHO OCYLIECTBIIATHCS C 3aMEJICHUEM, pealli3allis KOTOPOro BO3ZMOXKHA Ha JaHHOM CKOPOCTH ABUXKE-
HUSI TIPU PeasibHO CYILIECTBYIOMIEM CLETIEHHH IIHH C JOPOKHBIM MOKPBITUEM, 00ECTIEUNBAIOIIM OCTAaHOBKY YIpaB-
JSIEMOTo aBTOMOOWIISI Oe3 OIAacCHOCTU CTOJIKHOBEHUS C MPENsSTCTBHEM. B cTaThe IpOBEeH CPaBHUTENIBHBIN aHAIN3
OCHOBHBIX THIOB JAaTYMKOB, IPUMEHUMBIX B cucTteMe. Ilepeunciensl GyHKIMN CHCTEMBI IPETYIPEXKASHNS CTONKHO-
BeHui. Onperieniena npoodiemMa, MenIaoIas MaCCOBOMY BHEIPEHHIO U ITyTH Pa3BUTHS JaHHBIX CUCTEM Ha TPAHCHOPTE.

THE CONCEPT OF COLLISION AVOIDANCE SYSTEMS OF VEHICLES
Elistratov V.V., Bezrukov S.I., Stenin P.G., Klimakov V.S.

Small innovative enterprise kKAGRONASS» at the Federal state budgetary educational institution
of higher professional education «Ryazan state agrotechnical University named P.A. Kostychevay,
Ryazan, Russia (390044, Ryazan, street Kostycheva, 1), e-mail: agronass@yandex.ru

In the article the concept of collision avoidance systems of vehicles on the major causes of drivers committing a large
number of road accidents. Research has shown that the criteria for the operation of collision avoidance systems of vehicles
is safety distance to the obstacle. Under the safety distance will be understood that the minimum distance to the obstacle
movement (especially leading up to the car), above which in the case of the relative velocity should be started braking.
Braking should be done with the slowdown that could be implemented at the speed of motion in real-life tire adhesion to
the road surface, providing managed to stop the car without the danger of a collision with an obstacle. The article provides
a comparative analysis of the main types of sensors that are applicable in the system. Lists the functions of the collision
avoidance system. A problem is preventing mass deployment and the development of these systems in transport.

PA3PABOTKA OIIBITHOI'O OBPA3IIA BOPTOBOI'O HABUTAITMOHHO-CBA3HOI'O
YCTPOUCTBA HA IIVIAT®OPME ITTOHACC

Enaucrparos B.B., Oueiinuk /1.0., Axynun FO.B., Kaiumako B.C., Ctenun ILI., Mummuuna T.O.

DenepanbHOE TOCYAaPCTBEHHOE OFOKETHOE 00Pa30BaTENIbHOE YUPEKICHUE BBICLIETO PO(HECCHOHATBHOTO
oOpazoBanus «Pa3aHCKHI TOCYIapCTBEHHBIN arpoTexHoiaornyeckuii yausepcutet uMmeHu [1.A. KocterueBa»
(®I'BOY BIIO PTATY), evv-vdv@yandex.ru

B crarbe U3110:KEHEI Pe3yIIbTaThl TCOPETHIECKIX UCCIIEA0BAHNI IPOBOANMOI HAYIHO-HCCIEA0BATEIBECKONH pabo-
THI [10 IOTOBOPY ¢ MUHUCTEPCTBOM HPOMBIIICHHOCTH, HHHOBALMOHHBIX M HH()OPMAIIMOHHBIX TEXHOIOTHH Psi3anckoi
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obmactu Nel8 ot 25 urons 2014 1. 0 MpeAOCTaBICHUHU CyOCHIMH 3a CUCT CPEICTB 00IACTHOTO OFOKETa Ha KOMIICHCA-
LU0 YaCTH PacXOfIOB, CBSI3AHHBIX C BHIMOIHEHHEM HAayYHO-TEXHHYECKOro mpoekTa «Pa3paboTka mMakeTHOro oOpasna
0GOPTOBOrO HABUTAIIMOHHO-CBSI3HOTO YCTPOMCTBA ISl CEIbCKOXO3SICTBEHHON TEXHHUKH, PAOOTAOIIETro ¢ UCIIOIb30Ba-
uueM cuctemsl [JIOHACCy». Oznna U3 neneif ”HHOBAIIMOHHOTO MPOEKTa - OPTaHU3alus MEIKOCEPHHHOTO TPOU3BOI-
CTBO HAaBHIAI[MOHHO-CBSI3HOTO 00opynoBaHus B Ps3aHckoil obnactu, 6azupytomeecs Ha npuniune MMIIOPTO3A-
MEMIEHHSI. D10 m03BOMUT 00€CIEINTh CHIKEHHE PO3HIYHON CTOMMOCTH 00opynoBanus Ha 50 % 10 cpaBHEHHIO C
aHajyoraMu. (CIpaBOYHO: CTOMMOCTH 0A30BOr0 KOMIUICKTa HAaBHIALMOHHO-CBSI3HOTO 00OPYIOBAHUS sl aBTOMOOHIIS
mpousBozacTBa EBpocorosza - 30 teic.py0, Poccmiickux ananoros - 15-20 TeIc.py0, pa3pabaTbiBaeMOro OMBITHOTO 00-
pasia - 7,5 Teic.pyOieii).

DEVELOPMENT OF A PROTOTYPE ON-BOARD NAVIGATION AND RADIO
COMMUNICATION DEVICE ON THE PLATFORM GLONASS

Elistratov V.V. , Olejnik D.O., Yakunin Y.C., Klimanov V.S., Stenin P.G., Mishina T.O.

Federal State Budget Educational Institution of Higher Professional Education
«Ryazan State Agrotechnological University Named after P.A. Kostychev» (FSBEI HPE RSATU), evv-vdv(@yandex.ru

The article describes the results of theoretical studies carried out research work under the contract with
the Ministry of industry, innovation and information technologies of the Ryazan region No. 18 dated June
25,2014 on granting subsidies from the regional budget for compensation of the part of the costs associated
with the research project “development of a prototype airborne navigation and communications devices for
agricultural machinery, working with the use of the GLONASS system”. One of the goals of the innovation
project - organization of small-scale production of navigation and communications equipment in the Ryazan
region, based on the principle of import SUBSTITUTION. This will reduce the retail cost of the equipment
by 50 % in comparison with analogues. (reference: the cost of the basic set of navigation and communications
equipment for car production EU - 30 thousand rubles, the Russian counterparts - 15-20 thousand rubles
developed prototype - 7,5 thousand).

KOHIIENIUAA CO3IAHUS MTHTEJUIEKTYAJIBHOM QBTOMATI/BHPOBAHHOIX
CUCTEMBbI YITPABJIEHUA TEXHUYECKOU MIOAI'OTOBKHU
MMPONU3BOACTBA MAHIMHOCTPOMUTEJIBHOI'O TPEANIPUATHSA

Emennsinos J1.C.

OI'BOY BIIO «BsTckuii rocynapcTBeHHBINH yHUBepcuTeT», Kupos, Poccust
(610000, Kupos, yi1. Mockogckas, 36), dme2000@mail.ru

PaccmoTpena KOHIENIUS CO3JaHUSI MHTEIUICKTYalbHOM aBTOMATH3MPOBAHHON CHCTEMBI YIIPABICHUS TEXHHYE-
CKOH MOATOTOBKOM NPOM3BOACTBA MAIIMHOCTPOUTEIBHOTO npeanpustys. [Ipusenena QyHKIMOHAIbHAS, HHYOPMALHU-
OHHasl ¥ IPOTPAMMHO-TEXHHYIECKasi CTPYKTypa CHCTeMBI. [lokazaH cocTaB M CTPYKTypa KOMITBIOTEPHOTO IPOU3BOICTBA
cucreMsl. Ha 6ase cuCTEMHOTo mojxo/a nposefeHa (GyHKIHOHAIbHAs JEKOMIO3HIHSA 1O YPOBHS (yHKIIMOHAIBHBIX
YTIPaBIISIEMBIX OJIOKOB, pean3yIOIUX IPUHATHE OPraHU3AIMOHHO-TEXHUIECKOTO PEIICHNS! KOHCTPYKTOPOM, TEXHOJIO-
roM, SKoHOMHCTOM. Ha crezyromiem ypoBHE BBIIENSIOTCS OT/ANbHbIE MPOILIEAYPhI KOHTYpa YIpaBIeHHUs AT CO3AaHUs
ABTOMATH3UPOBAHHON CHCTEMBI 0OpaOOTKM JAHHBIX MPUHATHS PEIICHUS CIIeNHaIncToM. MopenupoBanue (QyHKIH-
OHAJIBHBIX YHPABIAEMbIX OJOKOB M (JOPMHPOBAHNE OPraHU3ALMOHHO-TEXHUUECKOTO PEIICHUs SBISCTCS ONPENeIIEH-
HOHU METOJOJIOTHEH IJIsl CO3MaHMs IPOOIEMHO-OPHCHTHPOBAHHEIX 0a3 3HAHHUI KOHCTPYKTOPCKOIL, TEXHOIOTHIECKOI 1
HPOM3BOACTBEHHON MH(popMannu. OnpeeneHbl OCHOBHbIE HanpasiieHus GopMupoBanus 6a3 3HaHUH. PaccMOTpeHsI
MOJIEJH TIPE/ICTABIICHNUS 3HAHUH.

A CONCEPT OF CREATING INTELLECTUALAUTOMATED SYSTEM FOR TECHNICAL
MANAGEMENT OF PRODUCTION PREPARATION OF MACHINE-BUILDING COMPANY

Emelyanov D.S.

State Educational Institution of Higher Professional Education «Vyatka State University», Kirov, Russia
(610006, Kirov, street Moskovskaya, 36)

A concept of creating intellectual automated system for technical management of production preparation of
machine-building company is considered. The functional, informatical, and software-technical structure of the system
is proposed. The composition and structure of the computer manufacturing system is presented. On the basis of
systematic approach a functional decomposition was performed to the level of functional controlled units resulting
in organizational and technical decision-making process by designer, technologist, and economist. At the next level,
separate loop management procedures are selected to create an automated data processing system for decision-making
specialist. Simulation-driven functional blocks and the formation of organizational and technical solutions is a particular
methodology for creating task-oriented knowledge databases of design, technological and production information. The
major directions of formation of knowledge databases are selected. Presentation models of knowledge database are
also considered.
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YCTAHOBKA J1J151 TOBEPKY U3MEPUTEJIENA HATIPSDKEHHOCTH
JIEKTPUYECKOT O ITOJIA C JVIMIITUYECKOU INOJIAPU3ALIMEN.
METOJ PACYHETA SJUVIMINTUHYECKOTI'O JIEKTPUYECKOT'O ITOJIA

Epmonenko A.B., Buprokos C.B.

OI'BOY BIIO «OmMckuit rocynapCcTBeHHBIN TEXHHUECKUH yHUBepcHTeT», OMCK, Poccust
(644050, Omck, ip. Mupa, 11), e-mail: iitomsk@mail.ru

B crarbe paccMOTpeH OfMH U3 BO3MOXKHBIX BapPHAHTOB MPOBEJCHUS aTTECTAIIMN U3MEPUTENeH HAPSHKEHHOCTH
UIEKTPUUECKOr0 MOJIS ¢ AIUIMNTUYECKON nospu3anueil. [1aBHbIM KpUTEpUeM MpH CO3JaHUU YCTPOUCTBA CIIYXKHT I0-
TPEITHOCTh, KOTOPast JOJDKHA OBITH B paMKax TPEOOBaHUH 3TAIOHHOTO MEKTPUIECKOTO MOJIS MO TOCYAAPCTBEHHOM 1T0-
BEPOYHOM cXeMe Juld CPe/ICTB U3MEPEHUI HaNPsKeHHOCTH IeKTpudeckoro nosns. [Ipeanaraercs KoHLENT yCTpoicTBa
JUTSL TIOBEPKU M3MEpHTENel HAMPSHKEHHOCTH SIEKTPHUYECKOTO OIS, a TAKXKe OIHCHIBAIOTCSI KOHCTPYKTHBHBIE 0COOCH-
HOCTH IpejyiaraeMoii yctaHoBKU. [IpuBeneH pacuer 0JHOro U3 BO3MOXKHBIX BAPUAHTOB IIPOCTPAHCTBEHHOTO MIPEACTaB-
JICHHS CO3[]aBaEMOT0 JIEKTPHUIECKOro 1oy, Mcmonb3yioTess HHTeTrpanbHble XapaKTepPUCTUKH TTapaMeTPOB MOISIPH30-
BaHHBIX I0JIeH, & UMEHHO — HalpPsDKEHHOCTH. B KayecTBe TaKMX XapaKTePHCTHK ObUIM MPUHSTHI CPEAHEee 3HAYCHHE
HanpsHKEHHOCTH 3a nepuof. [IponsBeneHo cpaBHEHNE IBYX HHTEPBAIBHBIX TapaMETPOB.

DEVICE FOR CALIBRATION OF ELECTRIC FIELD INTENSITY METERS
WITH ELLIPTICAL POLARIZATION. METHOD FOR CALCULATION
OF ELLIPTICAL ELECTRIC FIELD

Ermolenko A.V., Biryukov S.V.
Omsk State Technical University, Omsk, Russia (644050, Omsk, Mira, 11), e-mail: iitomsk@mail.ru

The article discusses one of the possible options for certification of electric field intensity meters with elliptical
polarization. The main criterion for a device is an error which must be within the requirements of the standard electric
field on State verification schedule for means of measuring of electric field. The article proposes a concept device for
verification of electric field intensity meter and describes the design features of the proposed device. The calculation of
a possible embodiment of spatial representations of the electric field created. Integral characteristics of the parameters
of polarized fields are used, namely electric field intensity. The average value of electric field intensity for the period
was taken as such a characteristic. The article also provides a comparison of the two interval parameters.

I'PA®bI C OT'PAHUYEHUAMU HA TOCTUKUMOCTD U UX TPUJIOKEHUE
K 3AJAYAM OIITUMU3ALIINU TEXHOJTOI'MYECKHUX IMTPOLHECCOB

Epycanumcknii 51.M.

OI'AOY BO «lOxHb1i (enepanbHblil yHUBEpCUTET», PocToB-Ha-/lony, Poccns,
(3440006, Poctos-Ha-Jlony, yi1. bonbmras Canosas, 105), e-mail: dnjme@math.sfedu.ru

OmnpezienieHsl [Ba TUMA OTPAHMYEHUH Ha JOCTIKUMOCTh BepIIHH rpada (BOSMOKHOCTh COCIMHHUTD OIIHY BEPIIHHY
rpada c pyro# myTem): BepIIMHHAs CMEIIaHHast i BepIIMHHAs OapbepHast. B ciryyae BepIIMHHON CMEIIaHHOM TOCTHIKUMO-
CTH Ha rpade BBIIETICHO TOAMHOKECTBO BEPIIHH, TI0 KOTOPBIM MyTh HE MOXKET MPOXOIHUTH MOPsT Ooiee OMpeeIeHHOTo
KOJTYECTBa pa3. bapbepHast TOCTHKMMOCTB TIPEATIONAraeT, uTo Ha rpad)e BbIICICHBI Ba TIOAMHOXECTBA BEPIIHH. BepIiHbI
TIEPBOTO TIOIMHOYKECTBA YBEIIMYMBAIOT SHEPTETHUECCKUIA MTOKA3aTellb ABMKYILETOCS 10 MyTH 00BEKTa, a BEPLINHBI BTOPO-
IO TIOZIMHO’KECTBA MOTYT OBITH MPOMICHBI TOJBKO MPH YCIOBUH, YTO SHEPTeTHUESCKHI MMOKa3aTellb JOCTHT ONPEIeICHHOTO
ypoBHs1. [loka3aHo, Kak 3TH BHIBI OTPAaHUYCHUI Ha JOCTIKUMOCTB, OIPE/ICIICHHBIC B TEPMIHAX BEPIINH rpada, CBECTH K
COOTBETCTBYIOLIMM THIIAM OrpaHUYEHNIT Ha ayrax rpada. PaccmoTpeHa 3a/1a4a HaX0XKICHUsI ONITUMAJIEHOTO Iy TH BBITIOTHE-
HUSI TEXHOJIOTUYECKOTO MPOIIecca MPH HATIMYHUU OTPAaHUYCHUI Ha MO CIIEIOBATEIILHOCTD BBIIOTHEHNS OTACITBHBIX OTICPALIHH.

GRAPHS WITH RESTRICTIONS ON THE REACHAILITY AND THEIR APPLICATION
TO OPTIMIZATION OF TECHNOLOGICAL PROCESSES

Erusalimskiy I.M.

Southern Federal University, Rostov-on-Don, Russia (344006, Bolshaya SAdovaia 105, Rostov-on-Don, Russia),
e-mail: dnjme@math.sfedu.ru

Defined two types of restrictions on the reachability graph vertices (the ability to connect one of the vertices in the
other on the path): vertex-mixed reachability and vertex barrier reachability. In the case of a mixed vertex reachability
graph is a distinguished subset of vertices for which the path cannot pass a certain number of consecutive once. Barrier
reachability suggests that the graph selected two subsets of vertices. Vertices of the first subset increases the energy level
of the moving object on the way, and vertices of the second subset can be taken only under the condition that the energy
index reached a certain level. Shows how these kinds of restrictions on the reachability, defined in terms of the vertices of
the graph to bring to these types of restrictions on the arcs of the graph. The problem of finding an optimal execution path
of technology process in the presence of restrictions on the sequence of individual operations is discussed.
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HNCCJIEJOBAHUME UCHBITATEJIBHBIX ITPOLECCOB C IEJIbIO OIITUMHU3ALIUA
3A CYHET BBIBOPOYHOT'O METOJA ITPOBEJEHHN S UCITBITAHUU

Epmos U.U., UBanos B.C.

MockoBckuit ABHannoHHbIi MTHCTUTYT (HAIMOHAIIBHBIN HCCieoBaTeNbCcKuil YHUBEpcutet), MAU,
. MockBa Bonoxkonamckoe mocce, 4, A-80, I'CII-3, 125993. e-mail: speedmai@mail.ru

B pabote npoananm3upoBaHbl (HaKTOPHI, BIMSIONIME Ha Ka4eCTBO UCIBITaTeIbHOrO nponecca. ChopmyanpoBaH
PSLI IIPEUIOKEHHUHM 1O TTOBBIIICHHUIO Ka4eCTBA UCTIBITAHUIT. ABTOpaMK ObLI TPOAHAIU3UPOBAH BBIOOPOYHbIH METO] IPO-
BEJICHUS MCIBITAHUI KaK CPE/ICTBO MOBBIICHMS KauecTBa. PaccMOTpeHa BO3MOXHOCTh IPUMEHEHUSI JAaHHOTO METO/1a
Ha [POM3BOACTBE, OMMCAHBI IPEUMYILECTBA M HEAOCTATKH, a TAKKE BBIABUHYTHI IIPEIOKEHUS 110 ONTUMHU3ALMHU BbI-
0GOpPOYHOro METO/a HCIbITAaHNH. [ TaBHOI TpoOIIeMOoli MPUMEHEeHNsSI JaHHOTO METO/a Ha MIPAKTHKE OCTaETCsI ONTUMAIIb-
HOCTh 00BbEMa BbIOOpKH. Heobxoanmo BBIOpaTh Takoil 00bEM, 4TOOBI MAaKCHMAIbHO JOCTOBEPHO CYAUTH O OpakoBKe
WM TIPUHATHN BCEH MAPTUH M3/IeNil Ha OCHOBE NIOKa3aHM B BEIOOpKE. B 0cHOBE paboTHI IEXKHUT cTaTHCTHIECKast 00-
paboTKa pe3yabTaTOB MCIIBITAHUI. ABTOPBI YTBEPKIAIOT YTO JOOABUB HEKOTOPBIC CTATUCTHYECKUE METOIbI KOHTPOJIS
PE3yJbTaToOB UCHBITAHHH, MO)KHO MAaKCUMaJIEHO ONITHMHU3MPOBATh 00BEM HCCIIEyeMOl BEIOOPKH.

RESEARCH TESTING PROCESSES TO OPTIMIZE DUE
TO THE SAMPLING METHOD OF TESTING

Ershov LI, Ivanov V.S.

Moscow Aviation Institute (national research University), MAI,
Moscow, Volokolamskoe highway, 4, A-80, GSP-3, 125993. e-mail: speedmai@mail.ru

The paper analyzes the factors affecting the quality of the test process. A number of proposals to improve the
quality of testing. The authors analyzed a sample test method as a means of improving quality. The possibility of
applying this method to the manufacture of the described advantages and disadvantages, as well as proposals on
optimization of sample test method. The main problem of applying this method in practice remains optimal sample
size. You must choose such a volume, to the maximum extent possible to judge accurately the rejection or acceptance
of the whole party products on the basis of the evidence in the sample. The work is based on statistical processing of
test results. The authors argue that adding some statistical measures of test results, it is possible to optimize the volume
of the sample studied.

UCCJETOBAHUE 3ABUCUMOCTH CBOMCTB JIPEBECHO-IIOJIMMEPHBIX
KOMITO3UTOB OT XUMHNYECKOI'O COCTABA MATPHUIbI

Epmosa O.B., Yynposa JI.B., Myaiauna 3.P., Mumypuna O.A.

®denepanbHOe rocy1apCTBEHHOE OIO/PKETHOE 00pa30BaTeIbHOE YUPEKACHHE BBICIIETO MPO(hecCHOHAIEHOTO
o0pazoBaHus « MarHUTOTOPCKHUI TOCYIapCTBEHHBIN TeXHUUecKuil yHuBepcuteT uM. [.1. Hocosa,
Marnwuroropck, Poccus (455000, Maraurtoropck, mp. Jlenuna, 38), e-mail lvch67@mail.ru

[lory4eHsl fpeBeCHO-HANOIHEHHBIE IOTUMEPHbIE KOMIIO3UIIOHHbIE MaTepHalbl Ha OCHOBE IOIUIIPOIIMICHA U IOJIHU-
stunena. Onpenenero 3nauenue [ITP oOpasuos. [lomyueHHbIe JaHHBIE TTO3BOIMIN CETATh BBIBOI O BO3MOKHOCTH IIepepa-
0OTKH KOMITO3UIIMOHHOTO MaTepHalia METOIaMH IIPECCOBaHs M SKCTpy3un. MccienoBanne hU3MKO-MEXaHHIECKIX CBOWCTB
00pa3IoB 0Ka3aJjI0, YTO BBOMMbIE 100aBKH 3HAYUTEBHO BIMIOT Ha 1e(hOPMALIOHHO-TIPOYHOCTHBIE CBOMCTBA MaTepuaa
B CTOpOHY yiTydlIeHus. YcraHosieHo, uto JII1K obnamaer 10cTaToqHO HU3KHM BOZIOTIOIIOMIEHHEM, BEICOKOH TUIOTHOCTHIO
1 SIBJIAETCS OTHECTOMKMM MaTepHasioM. B pe3ynbTare mpoBeeHHBIX HCCIeOBaHHI TOKA3aHO, YTO IPEBECHO-HAMIOIHEHHbIE
TIOJTMMEpPHBIE  KOMITO3HIMOHHBIE MaTepUaIbl MOTYT OBITH MCIIONB30BAHBI JUISl H3TOTOBJIEHNUS Taphl (TTOUIOHOB), IOCTOMH-
CTBaMHU KOTOPOH SIBISIFOTCS: yNOOCTBO B SKCILTyaTalluK (OTCYTCTBHE Kpemexa, Iajikasi TIOBEPXHOCTh, YTO MPEAOTBpAIIaeT
BO3MOKHOCTH TPAaBMHPOBAHIS), @ TAKKE SKOHOMHYECKas! H SKOIIOTMUECKast IIeIeCO00Pa3HOCTb.

INFLUENCE OF ORGANIC AND IN ORGANIC COMPOUNDS ON FLOTATION
OF LOW COAL RANK

Ershova O.V., 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 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.
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UCCJETOBAHUE BO3MOXHOCTHA COBMECTHOM YTUJIN3AIIMA
TEXHOT'EHHBIX MUHEPAJIBHBIX U ITIOJIMMEPHBIX OTXOJ0OB

Epuosa O.B., Koasina JL.I., Uynposa JI.B.

OI'BOY BIIO «MarauToropckuii rocyIapcTBEHHbIM TeXHUYeCcKui yHuBepcuTeT uM. [.1. Hocosay,
Maruutoropcek, Poccust (455000, Maruutoropck, np. Jlennna, 38), e-mail: lvch67@mail.ru

B crarbe pemaercs skojoruueckast mpodneMa yTHIH3AlUA TeXHOTCHHBIX MUHEPAIBHBIX M ITOJMMEPHBIX OTXOZIOB.
Paccmotrpena BOZMOXXHOCT COBMECTHOM MepepabOTKH OTXOOB MPOU3BOACTBA NPEANPUATHI METAJLUTYPIUUecKOi 1 SHEp-
TeTUUYECKOH OTpaciel (JOMEHHBIH IIUIaK, 30JI0IUIAK 1 30J1a YHOCA) ¥ BTOPHYHOTO TIOJIMMEPHOTO CHIPhSI HA OCHOBE ITOJIMBH-
auxiopuza (I1BX). OcHoBHBIM HCTOYHHKOM 0TX0710B [IBX SBIAIOTCS IEMOHTHPOBAHHBIE ABEPHBIC M OKOHHBIC PO(IIII.
PeHTreHoCIeKTpaIbHBIM METOIOM M METOIOM AnddepeHImaIbHON CKaHNPYIOIeH KaJIOpUMETPUH 1 TePMOrpaBUMETpHYIC-
CKOTO aHaJIN3a U3y4IeHbI COCTABBI TEXHOTEHHBIX MUHEPAIBHBIX 1 MOIMMEPHBIX 0TX010B. [Tono0paHb! onTUMambHbIi cocTaB
KOMIIO3UTa MUHEPAIIBHBIA HAIOJHUTEIb-BCIICHUBATEIb-TIOJIMMED, YCIIOBHS (TEMIIepaTypa, JAaBJICHUE, BPEMs) MOJIYIeHHs
00pa3110B KOMITO3UIIMOHHOTO MaTepuana. M3ydens! pu3nko-MeXxaHHIECKHUE XapaKTePHCTHKH TTOTy4YeHHbIX 00pasnos. [Ipen-
JIOXKCHHBII KOMITO3UT MOYKET OBITh MCIIOJIb30BAH B CTPOUTEIIFHOMN, PEKJIAMHOM, YITAKOBOYHON OTPACIISX.

TECHNOLOGY OF SIMULTANEOUS RECLAMATION OF INDUSTRIAL MINERAL
AND POLYMER WASTES

Ershova O.V., Kolyada L.G., Chuprova L.V.

Nosov Magnitogorsk state technical university, Magnitogorsk, Russia (38, Lenin Avenue, Magnitogorsk, 455000),
e-mail: lvch67@mail.ru

The environmental problem of industrial mineral and polymer wastes is solved. The article is concerned with the
feasibility of joint reclamation of industrial wastes of metallurgical and power generating enterprises (blast furnace
slag, ash and fly ash) and polymer secondary raw materials based on polyvinylchloride (PVC). The main source of PVC
wastes are dismantled door and window PVC sections. X-ray spectral analysis, differential scanning calorimetry and
thermo-gravimetric analysis were used to study the composition of industrial mineral and polymer wastes. The research
group selected the best composite composition mineral filler-foaming agent-polymer, and conditions (temperature,
pressure, time) of composite material sample production. Mechanical-and-physical characteristics of the obtained
samples were studied. The obtained composite can be used in construction, advertising and packaging industries.

YUNCJIEHHBIE NCCIEJOBAHUA OCAAOK IIVIMTHBIX ®YHIAMEHTOB
HATPYHTOBOM U APMUPOBAHHOM CBASIMU OCHOBAHUAX

Ecunos A.B., lemun B.A., Epumos A.A.

OI'BOY BIIO «TromeHCcKui rocyaapcTBEHHbIH apXUTEKTypHO-CTPOUTENbHBIN yHUBEpCcUTEeTY, TroMeHs, Poccust
(625001, Tromens, yan. Jlyragapckoro, 2) e-mail: sibstroy.2012@yandex.ru

AKxTyasbHas 3a/1a4a CTpOUTEIbCTBA H3(QGEKTUBHBIX (DYHIAMEHTOB HEPa3PhIBHO CBS3aHA C YBEIHMYCHHEM YISIbHBIX Ha-
IPy30K Ha IPYHTOBOE OCHOBAaHHUE, YTO IPHBOUT K HEOOXOIMMOCTH €ro YCHUIJICHHS TIpH TIOMOIIH cBail. B cTarwe npezcrasie-
HbI YHCIICHHBIE MCCIIEIOBAHMS OCAJOK IUTUTHBIX (DyHAMEHTOB HA €CTECTBEHHOM M CBAiHOM OCHOBaHMSX. APMHPOBAHHOE
CBasIMH OCHOBAHHE BBITIONHIIOCH B TPEX BapHaHTAX C Pa3HBIM KOIMYECTBOM M MECTOPACIIONIOKEHNEM CBail. PacueTs! BEI-
TIOJHSUTHCh 110 MOJIETISIM JIMHEHHO-e()opMUPYeMOro TBEPOro Tesia U 110 Moaenn Mopa-KysioHa B crieniaIn3upoBaHHOM
reotexHraeckoii nporpamme Plaxis 3D Foundation. B pe3ynsrare npoBenenHO paboThI OBUTH MOTyYeHBI TpadUKN 0cagok
(yHIaMEeHTOB, TIOCTPOCHHBIE B IIPe/IeiaX KOHTAKTHBIX JaBJICHUH, COOTBETCTBYIOIIMX PACYETHOMY CONPOTHBIICHHUIO TPYHTA.
ABTOpaMH CTaThH C/IeIaHEI BBIBOIBI O HEOOXOMMOCTH BBINTOJIHEHHS PACUETOB OHOBPEMEHHO T10 JIBYM MOJIEIISIM IPyHTOBO-
rO OCHOBaHUsI ¥ BEIOpaH Hanbosee 3 eKTHBHBIHN CrIoco0 YCHUIICHHs TPYHTOBOIO OCHOBAHHSI CBAsSIMU.

CALCULATION RESEARCH DISPLACEMENT PLATE FOUNDATION ON GROUND
AND REINFORCED PILES BASIS

Esipov A.V,, Demin V.A., Efimov A.A.

Tyumen State University of Architecture and Civil Engineering, Tyumen, Russia
(625001, Tyumen, st. Lunacharskogo, 2) e-mail: sibstroy.2012@yandex.ru

Actual problem construction effective foundations inseparably linked to the increase in the specific loads on the
foundation soil, which leads to the need to strengthen it with the help of piles. The paper presents numerical researches
precipitate slab foundation in natural and pile basis. Reinforced piles base is available in three versions with different
number and location of piles. Calculations were made on models linearly deformable solids and the Mohr-Coulomb
model in specialized geotechnical program Plaxis 3D Foundation. As a result of this work were received graphs
displacement within the contact pressure, corresponding calculated resistance of the soil. The authors conclusions are
made about the need perform calculations concurrently by two models subgrade and choose the most effective way to
strengthen the soil foundation piles.
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MATEMATHYECKAS MOJIEJIb OEHKHW CPOYHOCTHU TYIIEHNA TEXHOT'EHHBIX
ITOKXAPOB B JIEUEBHO-ITPO®NJIAKTUYECKUX YUPEXKIEHUAX

Edpemora O.B., E¢ppemon U.C.

OI'BOY BIIO «lOro-3ananHblii rocyIapCTBEHHBII YHUBEPCUTETY,
(305040, Kypck, Poccus, yi. 50 et Oxtsi6pst, 94), e-mail: Twin22 olya@mail.ru

ITpu 10CTAaTOYHO TOYHOM 3HAHHU MHOKECTBA [TAPaMETPOB, OT KOTOPBIX 3aBUCHT PA3BUTHE M PACTIPOCTPAHEHHE TOXKapa,
HPaKTHYECKH JTF00ast N3 KIIACCHIECKHUX MOJIENIeil MOXKET YIOBICTBOPHUTEIIBHO OIHChIBATH U MPOTHO3UPOBATH TOXkap. B peaib-
HBIX YCJIOBHSIX MHOTHE M3 MIAPaMETPOB M3BECTHBI HE TOYHO WJIM BOBCE HE M3BECTHBL ISl paspeleHus Mogo0HbIX mpodiemM
Hanboriee XOPOLIO TOJXOUT almapar TEOPUN HEUETKHX MHOMXECTB, HA OCHOBE KOTOPOTO pa3paboTaHa MareMaTH4ecKas Mo-
JIeSb CPOYHOCTH TYIICHHS TEXHOTCHHBIX MOXKApOB B JICYCOHO-TPODUIAKTHYECKHIX YUPEKACHUSX, TIPH 3TOM YYUTHIBAIIMCH
JIMHTBUCTHYECKHUE NepPEeMEHHbIE, BIUSIONINE Ha MPHHATHE pereHust. [loctpoeHa yHKIMs PUHAICKHOCTH HEYSTKOH repe-
MEHHOH B crcTeMe HedeTkoro Monemposanus fuzzy TECH 5.54. [lpuBeneHs! rpadiku yHKIHIH TPUHAIEKHOCTH HEIETKIX
HePEMEHHBIX, 00111ast CXeMa HEeUETKOTO JIOTHYECKOro BBIBOJIA C OIMMCaHNeM MoJIeH. st MpOBEpKH a1eKBaTHOCTH MOJTyYeHHOM
CHCTEMBI IIPOBE/ICHA PACUETHO-OKCIIEPUMEHTAbHAS OLICHKA. [T0JTydeHHBIE Pe3yIbTaThl CBUICTEIBCTBYIOT O IIEPCIIEKTUBHOCTH
HPHUMEHEHHUST MaTeMaTHIEeCKOT0 anmapara TeOPUH HEeUETKUX MHOKECTB K MOJICITMPOBAHHUIO IMHAMUKH TEXHOTEHHBIX [0XKapOB.

MATHEMATICAL MODEL OF THE ASSESSMENT OF URGENCY OF SUPPRESSION
OF TECHNOGENIC FIRES IN TREATMENT-AND-PROPHYLACTIC ESTABLISHMENTS

Efremova O.V., Efremov LS.

Southwest State University, Kursk, Russia (305040, Kursk, street 50 let Oktyabrya, 94)
e-mail: Twin22 olya@mail.ru

At rather exact knowledge of a set of parameters on which development and fire distribution depends, practically any of
classical models can well describe and predict a fire. In actual practice many of parameters are known not precisely, or aren’t
so known. The device of the theory of indistinct sets on the basis of which the mathematical model of urgency of suppression
of technogenic fires in treatment-and-prophylactic establishments is developed most well is suitable for permission of similar
problems, the linguistic variables influencing decision-making were thus considered. Function of accessory of an indistinct
variable in system of indistinct modeling of fuzzyTECH 5.54 is constructed. Function graphs of accessory of indistinct
variables, the general scheme of an indistinct logical conclusion with the model description are given. For check of adequacy
of the received system the settlement and experimental assessment is carried out. The received results testify to prospects of
use of mathematical apparatus of the theory of indistinct sets to modeling of dynamics of technogenic fires.

MPUMEHEHUE METOJA ®ACETHOM KJIACCUDUKALIMM JJI5 OPTAHM3AIIMUA
KATAJIOTA METAJIAHHBIX B COCTABE TEOMH®OPMAIIMOHHOU CUCTEMbI
OPTAHOB NCITOJIHUTEJIBHOU BJIACTH PECITYBJINKHN BAIIKOPTOCTAH

E¢pemona O.A., KpaBuenko P.A.

OI'BOY BIIO «VY puMckuii rocy1apcTBEHHbIH aBHAIIMOHHBII TEXHUYSCKHIA YHUBEPCUTET», Y ha, Poccus
(450000, Ya, yn. Kapna Mapkca, 12), e-mail: efremova-oa@yandex.ru, rom.kr@mail.ru

B crarbe npoBesieH aHaIM3 UCIOIb30BAaHUS Pa3JIMUHBIX IIOIXOJ0B K OpraHU3alluK KaTajora METaJaHHBIX B CO-
ctaBe ['eonH(pOPMAIIMOHHON CHCTEMBI OPraHOB UCIIONHHUTENbHON BiacTu PecmyOnuku bamkoprocran. [Ipeanoxena
CTpYKTypa KaTajora MeTaJlaHHbIX Ha 6ase (haceTHoro Merona kiaccudukanyuu. B kadecTe npumepa paccMoTpeHa 3a-
Jlada TIOMCKa METAJaHHbIX B COCTaBE KaTajaora MeTaJaHHbIX | €OMH(pOPMAIIIOHHON CHCTEMBI OPraHOB HCIOIHUTEIBHON
Biactu Pecry6nuku bamkoprocran ¢ ucnons3oBaHueM mMerona aceTHol knaccudukanuu. Paboty nepesa karanaora
METaJaHHBIX TPEAJIaraeTcsl Peaan30Barh, HCIOIb3ys MPUHINIB HABUTAIUH B (hopMe (paceTHOro 3ampoca 0ObEKTOB.
Ha ocHoBe npe/s1o’keHHOT0 01X0/1a pa3paboTaHa OJI0K-cXeMa U OCYIECTBICHA IPOrPaMMHAst peaIn3aLMs allrOpUT™Ma
TIOMCKa MIPOCTPAHCTBEHHBIX JJAHHBIX B COCTABE KaTajora METaJIaHHBIX C UCIIONB30BAaHNEM (aceTHOH (HOPMYIIBL.

APPLICATION OF FACETED CLASSIFICATION FOR ORGANIZING METADATA CATALOG
AS A PART OF THE GEOGRAPHIC INFORMATION SYSTEM OF THE EXECUTIVE
AGENCIES OF THE REPUBLIC OF BASHKORTOSTAN

Efremova O.A., Kravchenko R.A.

Ufa State Aviation Technical University, K. Marx Street 12, Ufa, The Republic of Bashkortostan,
Russian Federation, 450000, e-mail: efremova-oa@yandex.ru, rom.kr@mail.ru

The article analyzes the use of different approaches to construction metadata catalog as part of the Geographic information
System of the executive agencies of the Republic of Bashkortostan. The structure of the metadata catalog based on faceted
classification method. As an example, consider the problem of searching for metadata as part of the directory using faceted
classification and developed a flowchart search using faceted formula. Directory metadata is proposed to implement using the
principles of navigation in the form of facet query objects. On based this approach was developed by a block diagram and
software implementation of a search algorithm for spatial data as part of the metadata catalog using faceted formula.
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WH®OPMAIIMOHHAS MTOJJEPKKA MMPUHATHSA PEIIEHUHI IO YITPABJIEHUIO
PEI'’MOHOM C UCIIOJIB30BAHUEM TEXHOJIOT'M OBPABOTKHU TPEXMEPHBIX
IMPOCTPAHCTBEHHBIX TAHHBIX

Edpemona O.A., [1asaos C.B., CokoJioBa A.B.

OI'BoY BIIO «Y duMckuii rocyaapCcTBEHHbIN aBUALIMOHHBIN TeXHUUECKHH yHUBepcuTe, Y da, Poccus
(450000, r.Ya, yn. K. Mapkca, 12), e-mail: efremova-oa@yandex.ru

Crarbs MOCBSIIIIEHA PACCMOTPEHHIO BOIPOCOB OPraHHU3ALIMK MH(POPMALIMOHHOI HOIUICPYKKH MPUHATHS PEILICHUH 110 yIIpaB-
JICHHIO PETHOHOM C HCTIONB30BAaHIEM TPEXMEPHBIX MOJENeH MOTCHIMATBHO OMACHBIX 0OBEKTOB. B KadecTBe OmHOI M3 Takoro
POz cHCTeM, OPraHU3yIOLINX HHPOPMALMOHHYIO TOIAEPKKY TIPHHSTHS PELLICHUH 110 YIPABICHUIO PETMOHOM B CITy4ae BO3HHK-
HOBEHUS Pa3IMIHOTO POJia Upe3BhIYaifHbIX CUTYyaIi, paccMoTpeHa [ eonH(popMaIoHHast CHCTeMa OPTraHOB HCIIOTHUTEIILHON
Biact Pecryommku bamkoprocran. [{ist perueHust mpoGneM HHTErpaiyy TPEXMEpPHbBIX MOJIENeH TOTSHIMAIBHO ONAacHbIX 00b-
eKTOB B [ eonH(OPMAITOHHYIO CHCTEMY OpraHOB MCTIONHUTENBHOH BilacTy PecrryOmku barkoprocran aBropamu mpemioxe-
HO TEOPETHKO-MHOKECTBEHHOE OIMCAHHE MPOCTPAHCTBEHHOM MH(OPMALK B COCTaBE TPEXMEPHOI Mofeu. B coorercTBiy €
TIPEIOKEHHBIM OIMCaHNEM pa3padOoTaHbI AITOPHTM 1 MHTepdeiic paboThI ¢ TPEXMEPHBIMH MOZIEIISIMU TTOTCHIUAIBHO OMACHBIX
00BbeKTOB B cocTase [ eonH(pOpMAaIOHHOM CUCTEMbI OPTaHOB HCTIOMHUTENBbHON BiacTu PecryOmmku bamkoprocTas.

INFORMATION DECISION-MAKING SUPPORT TO ADMINISTRATION OF THE REGION
BY USING OF PROCESSING TECNOLOGY OF THREE-DIMENSIONAL SPATIAL DATE

Efremova O.A., Pavlov S.V., Sokolova A.V.

Ufa State Aviation Technical University, Ufa, Russia (450000, Ufa, street K. Marksa, 12),
e-mail: efremova-oa@yandex.ru

The article is devoted to the questions of the organization of information support decision-making support to administration
of region by using three-dimensional models with potentially dangerous objects. As one of such systems, Geoinformation
system of executive agencies of the Republic of Bashkortostan is considered, it is organizing information support decision-
making administration of the region in the event of a different kind of emergencies. To solve the problems of integration of three-
dimensional models of potentially dangerous objects in the Geographic Information System of the executive agencies of the
Republic of Bashkortostan authors proposed a set-theoretic description of the spatial information as part of a three-dimensional
model. On basis description is developed algorithm and interface to work with three-dimensional models of potentially dangerous
objects in the Geographic Information System of the executive agencies of the Bashkortostan Republic.

AHAJIN3 IMTPOLHECCA TEPEPABOTKH CEPHOKHUCJIIOTHBIX OTXO40OB AKPUJIATHBIX
nmPOMU3BOACTB METOJOM TEPMOJAECTPYKIIMU U ITYTHU EI'O UHTEHCU®UKALIUN

7Kapunos U.B., bopucenxo A.C.

OBI'OY BIIO «Huxeropoackuii rocynapcTBeHHbIN TexHUueckuil yausepeureT uM. P.E Anexceesay,
r. Hmoxuanit HoBropon, Pocens (603950, I'CII-41, H.HoBropon, yn. MunuHa, 1. 24), e-mail: sekretar@dfngtu.nnov.ru

INpoBezieH aHaIM3 NPOLECca TEPMUUYECKOTO PA3IOKEHUs OTPAOOTaHHBIX CEPHOKHCIIOTHBIX PACTBOPOB IIPOM3BOZCTBA Me-
THJIMETaKpiaTa U (haKTopoB, OKA3bIBAIOIIMH HAHMOOJbIICE BIMSHHE HA TEXHMKO-OKOHOMHYECKHE XapaKTEPUCTUKH JIAHHOIO
npouecca. FcceoBaHo BIMSHUE COIEPKaHHS KUCIIOPOA B KUCIOPOIHO-BO3LYIIIHOM JIyThe, I0IABAEMOM B KaMEpy CTOPaHMsI
1 TEMIIEPaTyphbl Iy Ths Ha PACXOJI TOILINBA, B KAYECTBE KOTOPOTO HCIIONB3YETCs IPUPONIHBIIL ra3 (MeTan). [Tpy 5TOM y4HTHIBAIOCH
BIMSIHUE KKCJIOPO/A Ha MPOLIECC BOCCTAHOBJICHHS TPHOKCHIA CEPbI IO IMOKCU/IA CEPBL: IIPH BBICOKOM OCTATOYHOM COICPYKAHHH
KHCJIOPOJIa CHIKACTCS CTEHIeHb BOCCTAHOBJICHHS TPHOKCHIA CEPbI JI0 AMOKCHIA CEPbI H3-3a IOBBIILICHHS NTAPLHaIbHOTO IABICHHS
KHCIJIOPO/IA U CMEILIEHHsI PABHOBECHS B CTOPOHY 00pa30BaHMsI TPHOKCHIIA Cepbl. B To jke Bpems, pu HeIoCTaTke KUCIIOpO/a Mpo-
HCXOIUT HEMOJIHOE CTOPAaHHE TOIUIMBA. AHAIIM3 MPOLecca TEPMOJICCTPYKLIMH IPOBE/ICH ITyTeM COCTABIICHHS yPaBHEHHS MaTepH-
aJIBHO-TEIUI0BOro OastaHca. [TokazaHo, 4To NOBBIILIEHHE CONEPHKAHNUS KUCIOpoa B 1yThe oT 21 10 50% HMpUBOAUT K CHIDKESHUIO
pacxozia MpUPOIHOTO Taza Ha 28%. YBemdenne TeMneparypbl yThs ¢ 25 10 250°C mo3BomseT CHU3UTB Pacxof] TormBa Ha 16%
U HOJTyYHTh [IEYHOI I'a3 C BBICOKUM COICPYKaHHEM JHOKCUIA Cepbl Oe3 HCIIONB30BaHMUs Iy Thsl, 000raIlleHHOTO KHCIIOPOIOM.

ANALYSIS OF PROCESS OF PROCESSING OF VITRIOLIC WASTE AKRILATNYKH
OF PRODUCTIONS BY THE METHOD OF THERMODESTRUCTION
AND WAY OF ITS INTENSIFICATION

Zharinov 1.V., Borisenko A.S.

Dzerzhinsk polytechnical institute (branch) of the Nizhny Novgorod state technical university n.a. R.E. Alekseev,
Dzerzhinsk, Nizhny Novgorod state, Russia (606026, Nizhny Novgorod state, Dzerzhinsk, street Gaidar, 49),
e-mail: kateha007@bk.ru

We have done the analysis of process of thermal decomposition of the waste sulfuric acid solutions of production of
methylmethacrylate and the factors, having the greatest impact on technical and economic characteristics of this process. Influence of
the content of oxygen in the oxygen-air blasting given to the combustion chamber and temperatures of blasting on fuel consumption
as which natural gas (methane) is used is investigated. Influence of oxygen on process of recovery of sulfur trioxide to sulfur dioxide
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was thus considered: at the high residual content of oxygen extent of recovery of sulfur trioxide to sulfur dioxide decreases because of
increase of partially pressure of oxygen and balance shift towards formation of sulfur trioxide. At the same time, at a lack of oxygen
there is an incomplete combustion of fuel. The analysis of process of thermodestruction is carried out by drawing up the equation
of material and thermal balance. It is shown that increase of the content of oxygen in blasting from 21 to 50% leads to decrease in
a consumption of natural gas for 28%. The increase in temperature of blasting with 25 to 250°C allows to cut fuel consumption for
16% and to receive oven gas with the high content of dioxide of sulfur without use of the blasting enriched with oxygen.

CPABHUTEJIbHO-CONMOCTABUTEJBHBIA AHAJIN3 PYCCKHX,
TATAPCKHUX U YYBALICKUX A®OPUKCOB

Kearos I1.B.

OBI'OY BIIO «UI'Y um. U.H. YnesHoBay, Uebokcapsl, e-mail: chnk@mail.ru

B crarbe B cpaBHUTEIIBHOM aCTIeKTe MCCIIEI0BAHbI YyBAILICKHUE 1 Tarapckue najiexHbie adduxchl. CemaHTHKa ynoTpeOieHns
LIEJIOTO Psifia TyBAIICKUX MaJIeKHBIX ad(HKCOB OTIIYACTCS OT CEMAHTHKU YIIOTPEOISHHS! STHMOJIOTHYECKH COOTBETCTBYIOIINX UM
Tarapckux adpUKcoB. PaccMOTpeHbI UyBallCKue 1 TaTapcKue MajiexHble adOUKChl 1 PyCCKUE NaJIeKHbIE OKOHYAHHUS, 8 HIMEHHO:
Tarapckuit ad(HHKC HANPaBUTEILHO-IATENBHOTO ITa/Ieska, TaTapcKui adhHKC ICXOIHOTO Najiexa, Tarapekuii adduxe JATbl, uysam-
CKHiT ady(hMKC HCXOTHOTO MajIeKa, UyBaLICKHii adypHKC TBOPUTEITBHOIO Najie)ka, dyBattickiii ahdukce Tu, pycckoe OKOHYaHHE JaTeib-
HOTO NazieKa, dyBaickuii adduKe IpUHIMHHO-IENEBOro Majiexka, Pycckoe OKOHUYaHHE POIMTENBHOTO Haeka. OTMEUEHO CXOIHOE
YHOTpeOICHUE B TATaPCKOM SI3bIKE HAIPABUTEIIBHO-IATEIBHOIO MaJIeXka ¢ yHOTPeOIeHHEM JATeNbHOTO Maieka B PYCCKOM, KOTOpbIe
TPOTUBOMOCTABIIIOTCS 110 (PYHKLIMOHATBHOCTH YTOTPEOICHHIO B 3THX CIIy4asx MECTHOIO ITa/Ieyka B UyBaILICKOM, TyPELIKOM U JIpy-
T'MIX TFOPKCKHX SI3bIKAX, BKITIOYAst TAKYHO BOSMOKHOCTB U B TarapckoM. OJIHAKO B MOCIIEIHEM OHA CTajla HE OYeHb YIIOTPEOUTENILHOM,
YCTYIIHB MECTO MOJICIH C HallPABUTEIIHHO-IATEIEHBIM ITaIeKOM, UTO BOSMOXKHO O0YCIIOBIICHO BITMSTHUEM PYCCKOTO SI3BIKA.

COMPARATIVE AND CORRELATIVE ANALYSIS OF THE RUSSIAN,
TATAR AND CHUVASH AFFIXES

Zheltov P.V.

Chuvash State University, Cheboksary, e-mail: chnk@mail.ru

In article the Chuvash and Tatar case affixes are investigated in comparative aspect. Semantics of the use of a number
of the Chuvash case affixes differs from semantics of the use of the Tatar affixes which are etymologically corresponding
to them. The Chuvash and Tatar case affixes and the Russian case inflexion are considered, namely: Tatar affix of a direct-
dative case, the Tatar affix of an initial case, the Tatar affix JIArbl, Chuvash affix of an ablative case, Chuvash affix of an
instrumental case, the Chuvash affix of Tu, the Russian inflexion of a dative case, the Chuvash affix of a causal and target
case, the Russian inflexion of a genitive case. Was noted a similar use in the Tatar language of the direct -dative with the
use of the dative in Russian, which are opposed by functional use in these cases to the local case in the Chuvash, Turkish
and other Turkic languages, including such an opportunity in Tatar. However, in the latter it is not very in use, replaced by
a model of the direct-dative case, which is possible due to the influence of the Russian language.

MPUHITANBI U3TOTOBJEHUA TPEXMEPHBIX MOJIEJIEM OFBEKTOB
JJISI UCITOJIb3OBAHUS B TIPOLECCAX ABTOMATHU3ALIMU CTPOUTEJIBCTBA

Kuranos K.10.

WuctutyT npobnem ynpasnenns Poccuiickoii akagemun Hayk uM B.A. Tpamne3Hukosa,
HOY BIIO «MockoBckuii TexHonorndeckuit ”HCTUTYT «BTY», e-mail: kshakalov@mail.ru

B cTarpe ommckIBaeTCS MpoueLypa U3TOTOBICHHS TPEXMEPHBIX MOZIENEH COBPEMEHHBIMU CIIOCOOaMH JUIs Aailb-
HEWILIero MCIOJIb30BaHUs B IIPOIecCax aBTOMAaTH3aLMK CTPOUTEIBHBIX 00beKTOB. OCHOBHOE BHHUMAHHE YIEICHO MPO-
61eMaM JOTIOMHEHHSI TPEXMEPHBIX Mojeelt HeoOXOAMMBIMHY JUIsl aBTOMATH3aIMy aTpudyTamu. BaskHo, 9T0 mpessio-
JKEHHBI BapMAHT XpaHEHHs arpuOyTOB MO3BOJISIET COXPAHUTH (hailyibl MOJeel B HCXOIHOM BHJE. DTO MO3BOJSIET
COXPaHATh COBMECTHMOCTH ¢ Tporpammamu 3d-monenupoBanus. Kpome Toro, mpeanokeHo peneHne aBTOMaTH3aInu
HarnonHeHust reounpopmannonHoi cucteMs! (I'MIC) HOBBIMH aKTyaJbHBIMH JaHHBIMH U MOJICIISIMHU, YTO CYLIECTBEHHO
obnerunt nucrnons3oBanue ' MIC co BpemeneM. [locnenHee TOCTUTHYTO IMyTeM pa3MEIICHHUS TATOHHBIX 0a3 MaHHBIX
Ha cepBepe pa3padoTYHKa U BKIFOYCHHEM NEPHOANYECKOH (QyHKIMN CHHXpOHHU3auu 6a3 Mexy coboit. [Ipumenenne
OIMCAHHBIX B CTAThe MPEATIOKECHUN BOZMOXKHO U B ApYyTrux cdepax, ucrnomnp3yromux I'MC.

THE PRINCIPLES OF 3D MODELS PRODUCTION OF OBJECTS FOR USE
IN PROCESSES OF CONSTRUCTION AUTOMATION

Zhigalov K.Y.

V.A. Trapeznikov Institute of Control Sciences of Russian Academy of Sciences,
Moscow Technological Institute, e-mail: kshakalov@mail.ru

In article are described procedure of three-dimensional models production by modern ways for further use
in automation processes of construction objects. The main attention is paid to problems of addition of three-
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dimensional models by attributes witch are necessary for automation. It is important that the offered option of
storage of attributes allows to save files of models in an initial look. It allows to keep compatibility with the
programs of 3D modeling. Besides, the solution of geoinformation system (GIS) filling automation is proposed by
new actual data and models that will significantly facilitate GIS use over time. The last is reached by placement
of reference databases in the developer’s server and inclusion of function, which makes periodic synchronization
of data bases among themselves. Application of the described in article offers can be useful and in other spheres
which uses GIS.

AJANTAIUA U UCITOJIB30BAHUE COBPEMEHHBIX I'MC U1 BU3YAJIM3ALIUA
WH®OPMALMU B KOPIIOPATUBHBIX CUCTEMAX HA ITPUMEPE
YI'OJBbHOU AOBBIYY OTKPBITUMHA CIIOCOBAMHA

Kuranos K.1O.

WncruryT npobiem ynpasnenns Poccuiickoit akanemnu Hayk, HOY BO MockoBCKHif TEXHOIOTNYECKUH HHCTHUTYT,
e-mail: kshakalov@mail.ru

Crarbst HOCBSIIIIEHA aKTyaIbHOI Ha CEeroHS;IIHNI MOMEHT TeMe yIPOLISHHs A0CTyIa K OCHOBHOI nH(opMamuu
MEHeKepaM CPEeJHEr0 U BBICIIETO 3BeHa KPYITHBIX IPEANPHUATHH, HE SBISIOIINXCS ClICHUaINCTaM B TeonH(opMalu-
OHHBIX crcTeMax. OCHOBHOM 00beM HH(OPMALIUK B TAKUX 00J1aCTsX, KaK JOOBIYA YIIIsl, CTPOUTEIBCTBO KPYITHBIX 00b-
eKTOB, obecIieueHIe NPEATPUATHIl YTOIbHBIMY (11IeOCHEHBIMH, TECOYHBIMH H T.J1.) 3ar1acaMu U T.I1. conepxkutces B [HC
CHCTeMax, TeM HE MEHee, KaK MOKa3blBaeT NMPAKTUKA, JJIs MCIONb30BAHMS TAKOrO poja cUcTeM Tpedyercst oOnanarhb
Olpe/IeNeHHBIMH HaBbIKaMu. JJ1s y/ydIeH!st BOCIPHATHS ONMCAHHOM BBILIE IPYIIION JnIl nHOOpMaLnK Tpedyercs ee
MaKCHMaJIbHO BH3yaJIM3UPOBATh M YIIPOCTUTH HHTEP(ENC TPOrpaMMHOM cpe/ibl ABTOPOM CTaThH NPEAIaraeTcsi BBECTH
rpynmnupoBaHie ocHOBHBIX (yHKIui [10, 4To MO3BOMHT ynmpocTuTh HHTEpdEHc mporpamMm 6e3 HEOOXOIMMOCTH JIie-
JaTh pa3Hble KJIMEHTHI JUTS CIEIMAINCTOB M NPOYUX mojb3oBateneil. [To ymomuanuto ['MIC Oyner 3amyckaTbest TOIBKO
C TPOCTHIM HAabOpOM (QYHKIHH, a MpOoCcThIM HabopoM (GyHKImA 1 nMeTb BEB mHTEepdeiic, 4To MO3BONUT 3aIrycKaTh
nporpaMmy u3 Jro00ro MecTa, uMest IOCTYII K HHTepHeTY. Bce npeaiokeH st OnrcaHbl Ha TpUMepe YTroNbHOH 100b1au
OTKPBITBIM CIIOCOOOM.

ADAPTATION AND USAGE OF MODERN GIS FOR VISUALIZATION OF INFORMATION
IN CORPORATE SYSTEMS ON THE EXAMPLE OF COAL PRODUCTION
IN THE OUTDOOR WAYS

Zhigalov K.Y.

V.A. Trapeznikov Institute of Control Sciences of Russian Academy of SciencesMoscow Technological Institute
e-mail: kshakalov@mail.ru

Article is devoted to a subject of simplification of access actual for today to the main information to managers
of'an average and the top management of the large enterprises, not being experts in geographic information systems.
The main volume of information in such areas as coal mining, building of large objects, providing the enterprises
coal (rocks, sand, etc.) stocks, etc. contains in GIS systems, nevertheless, as practice shows, for use of such systems it
is required to possess certain skills. For improvement of perception by the group of persons of information described
above it is required to visualize and simplify as much as possible it the interface of the program environment the
Author of article it is offered to enter grouping of the PO main functions that will allow to simplify the interface of
programs without need to do different clients for experts and other users. By default GIS will be started only with a
simple set of functions, and a simple set of functions and to have the WEB the interface that will allow to start the
program from any place, having Internet access. All offers are described on the example of coal production in the
open way.

OCHOBHBIE TPYJHOCTH, BOSHUKAIOHIIME B IPONECCE ABTOMATU3NPOBAHHOI'O
YIPABJIEHUSA CTPOUTEJIBHOU TEXHUKOMU ITPU ITPOU3BOJACTBE PABOT
MO ACPAJIBTOYKJIAIKE, U BAPUAHTBI UX TIPEOJOJIEHUA

Kurajos K.10.

HuctutyT npobiiem ynpasnenus Poccuiickoit akagemun Hayk, HOY BITO MOCKOBCKHIA TEXHOIOTHYCSCKHI HHCTUTYT
«BTVY», e-mail: kshakalov@mail.ru

B crarbe ONMHMCHIBAIOTCS OCHOBHBIC TPYIHOCTH, BOSHHUKAIOIHE B POIECCE ABTOMATU3UPOBAHHOTO YIIPABICHHS
CTPOUTEILHOM TEXHUKOH Ha CTpOMIIIomankax apromarucrpaieidl. OCHOBHOE BHUMAaHHE YIEJICHO MOMCKY MPOCTBIX
1 HE 3aTPATHBIX PELICHUH PEOJOJICHUS UM MHHHUMH3ALMK ONMUCAHHBIX 3aTPYHCHMIT HA HTale MOIrOTOBKH CTPO-
UTEJIBHOMU TuIona ku. Kpome Toro, B crarbe 3aTparuBaeTcsi BOIPOC 3aLIUThI BBIYUCIUTEIBHON CETH CTPOUTEIILHOM
IUIOMIA/IKU OT aTaK W3BHE IyTEM KOJUPOBaHUs ceTH wiu orpanndeHus no MAC azapecy. [Ipuem Bo BHUMaHHUE U pe-
QJIN3aIMs OIMCAHHBIX AJITOPUTMOB CYIIECTBEHHO YIIPOCTHT BHEAPESHUE POLIECCOB aBTOMAaTH3HPOBAHHOTO YIIpaBIIe-
HUS Ha CTPOUTENIBHBIX 00BEKTaX U IOMOXKET N30eKaTh MIPOCTOEB B paboTe, UTO MOBBIIIACT YPPEKTHBHOCTH CHCTEM
yIpaBJIeHUsL.
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THE MAIN DIFFICULTIES, ARISING IN THE COURSE OF AUTOMATED MANAGEMENT
OF CONSTRUCTION EQUIPMENT ON AN ROADS BUILDING AND OPTIONS
OF THEIR OVERCOMING

Zhigalov K.Y.

Institute of Control Sciences of Russian Academy of Sciences, Moscow Technological Institute,
e-mail: kshakalov@mail.ru

The article described main difficulties, arising in the process of automated management construction equipment
on building sites of highways. The main attention is paid to search simple and not expensive solutions of overcoming or
minimization of the described difficulties at a stage of preparation of a building site. Besides, the main question in the
article is a protection of the computer network of a building site from attacks from the outside by network connection
coding or limitation of MAC address. Reception in attention and realization of the described algorithms will simplify
introduction of processes of automated management on construction objects and will help to avoid idle times in work
that increases efficiency of control systems.

BJIIMAHUE PEXKUMA INOATOTOBKHU XKUJAKOI'O CIIIABA 9K77
HEPEJ KPI/ICTAJIJ'[I/ISAIII/IEI/I HA XAPAKTEPUCTUKH JUTOM,
TOMOT'EHU3UPOBAHHOM U COCTAPEHHOM CTPYKTYPbI B TBEPJOM COCTOSIHUA

Kunsaxos A.1O., [Tonos A.A., Beaukos C.B., bBypmacos C.II. , I'ynos A.T.

OI'AOY BIIO «Yp®Y umenn nepsoro [Ipesunenra Poccun b. H. Enpriinnay, Exatrepun0ypr, Poccns
(620002, CeptoBckast 061acth, . EkarepunOypr, yin. Mupa, 19), e-mail: structure lab@mail.ru

[TpoBeneHo ncceroBaHNE BIUSIHUS 00paOOTKHM JKUIKOTO PacIliaBa Ha PEKUMBI TOMOTCHU3AINH CIIUTKA U3 CIIIa-
Ba OK77 n Ha npoliecchl, IpoTeKaromue mpu crapeHny. OnpeeneHsl TeMIepaTypbl JIUKBHIYC U COTUAYC AJIs CIIaBa
OK?77. IlokaszaHo, 9TO TepMo-BpeMeHHast 00paboTka paciiaBa BIMSET HAa THI KPUCTAJUTM3AUK CIUTKA. MeTomaMu
PacTpoBOii 3EKTPOHHOH MUKPOCKOITNH, MUKPOPEHTIEHOCIIEKTPAIBHOTO U PEHTTEHO-CTPYKTYPHOTO (hpa30BOro aHamm3a
OTIpeNIeNIeHO, UTO Npu KpucTayum3anun ciuiaBa DK77 gopmupyercs aycTeHHT M G-(a3a. YCTAaHOBICHO, UTO PEXUM
TOMOT€HM3allUK CINTKA 3aBHCHT OT TEPMO-BPEMEHHOH 00pabOTKM paciiaBa. YCTaHOBIEHO, YTO BBICOKHMII Ieperpes
pacIuiaBa HaJ| TEMIIEpaTypoi IMKBUIYC Ha HAYaJIbHBIX dTanax crapeHus 3arpynuseT soinenenus TITY o-¢dassr. Ha cie-
JYIOIIUX 3Tarax CTAPEHUs He OKa3bIBas 3HAUMTEIBHOTO BIMAHUS HAa (pa30BBIH COCTaB, CHIBHO BIMSAET HA CTPYKTYPY
ayCTEHNUTA: CIOCOOCTBYET €€ MOJIMTOHN3AINH.

EFFECT OF PREPARATION MODE LIQUID ALLOYS EK77 BEFORE
CRYSTALLIZATION ON THE CHARACTERISTICS OF CAST, HOMOGENIZED
AND AGED STRUCTURE IN THE SOLID STATE

Zhilyakov A.Y., Popov A.A., Belikov S.V., Burmasov S.P., Gudov A.G.

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

Research of influence of melt processing on the homogenization and aging of the EK77 alloy was carried out.
Liquidus and solidus temperatures were determined for alloy EK77. It is shown that the thermo-time processing of the
melt affects the type of ingot crystallization. By scanning electron microscopy, energy dispersive X-ray spectroscopy
and X-ray diffraction phase analysis, it was determined that during the crystallization of the alloy austenite and c-phase
are formed. It is found that the homogenization mode of the ingot depends on the thermo-time processing of the melt. It
was established that a high melt superheat above the liquidus temperature prevents the formation of topologically close
packed o-phase during the initial stages of aging. Thermo-time processing of the melt has no significant effect on the
phase composition of the alloy at long-term aging, but contributes polygonization austenite.

HU3KOTEMITIEPATYPHOE CTAPEHHUE HUKEJIb-XPOM-MOJIMBJEHOBOI'O
CIIJIABA G35

Kuasikos A.1O., Ilonos A.A., beiukon C.B.

OI'AOVY BIIO «Yp®Y umenn nepsoro [Ipesunenra Poccun b. H. Enprinnay, Exkatrepun0ypr, Pocens
(620002, CepmtoBckast 061acth, . EkarepunOypr, yin. Mupa, 19), e-mail: structure lab@mail.ru

[IpoBeneHo uccnenoBaHUEe U3MEHEHUS YIEIBHOIO 2IEKTPUYECKOro CONpoTuBIeHUs cruiaBa G35 B 3aBUCUMOCTU
OT Temmneparypbl Harpesa. [loka3aHo, 4To B 3aKaJlEeHHOM COCTOSIHUH NIEKTPOCONPOTUBIIEHUE TTPU HATPEBE OTKIIOHAETCS
OT JINHENHOW 3aBUCHMOCTH. MeToIaMH IPOCBEUYNBAIOIIEH IEKTPOHHON MUKPOCKOIIMU OOHAPYKEHO, YTO IPHIHHOI
9TOTO OTKJIOHEHHMS ABNsETCS Hamuuue 30H ['mHbe-IIpecToHa B 3akaJeHHOM COCTOSHMHU U yBEIWYEHHE UX UHCia Mpu
HU3KOTEMIIepaTypHOM CTapeHHH BILIOTH 10 550 °C. XonoxHas miactudeckast qedopManust 3akajieHHOTO CIUIaBa yCH-
auBaeT QKT Ha KPUBOH YIEITBHOTO 3IEKTPOCONPOTHUBIICHHS B JIBa paza. MeTOIOM PEHTIeHO-CTPYKTYPHOTO (ha30Bo-
TO aHAJIN3a OIPEJIeNICHO H3MEHEHNE ITapaMeTpa PeHIeTKH IPaHeleHTPHPOBAHHOTO KyOHIeCKOTro TBEp/IOTO PacTBOpa Ha
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OCHOBE HHKEJIS TIPH CTAPCHUH X0I01HOAe(hOPMUPOBAHHOTO cIuiaBa. [lokasaHo, uto ctapeHue ciutasa mpu 500 °C npu-
BOJIMT K HeWrpanu3anuu d3pdexra Ha KPUBOI AMEKTPOCONMPOTUBICHUS. YCTAHOBIICHO, 4TO Ha 00JIee MO3JHNUX CTaIUsIX
CTapeHHUs U3 TBEPAOTO PacTBOPA Ha OCHOBE HUKEIIS BBIICIAIOTCS YaCTHUIIBI 00hEMHO-IICHTPUPOBAHHOTO KyOHUECKOTO
TBEPIIOTO PACTBOPA Ha OCHOBE XPOMa.

LOW-TEMPERATURE AGING NICKEL-CHROMIUM-MOLYBDENUM ALLOY G35
Zhilyakov A.Y., Popov A.A., Belikov S.V.

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

Study of change of electrical resistivity of the alloy G35 depending on the heating temperature was carried out.
It is shown that the resistivity of the quenched alloy deviates from the linear relation when heated. By transmission
electron microscopy it was revealed that the reason for this deviation is the presence of Guinier-Preston zones in the
quenched state and an increase in their numbers during low-temperature aging up to 550 ° C. Cold plastic deformation
of hardened alloy enhances the effect on the resistivity curve twice. Change in the lattice parameter of a face-centered
cubic solid solution nickel-based cold-worked alloy during aging has been determined by means of X-ray diffraction
phase analysis. It is shown that aging the alloy at 500 ° C leads to neutralization the effect on the electrical resistance
curve. It was established that the particles of body-centered cubic solid solution of chromium are precipitated from the
nickel solid solution during long-term aging.

IPOTPAMMHO-BBIYUCJIATEJIBHBIA KOMILJIEKC JIJISI IBC
C UCKPOBBIM 3A’KUTAHUEM, PABOTAIOIIIMM HA BUHAPHOM TOIIVIMBE

Kosooos JI.A.,Ymakos M.1O., ®posos C.A.

OI'BOY BIIO «Hukeroponckasi rocyaapcTBEHHAs CEIILCKOXO3sMCTBeHHAs akaaeMus»y, Hikamit HoBropon, Poccus
(603107, Hiwxuuit HoBropon, np. arapuna, 97), e-mail: jolobovlev@yandex.ru; frolsa2007@mail.ru

B crarbe onucbIBaeTcs NporpaMMHO-BBIYUCIUTENbHBIN KOMIUIEKC, TO3BOJISIONINN 110JIy4aTh JJaHHBIE C JIBUTATEst
BHYTPEHHETO CTOPaHUs, padOTaroNmero Ha OeH3uHe, Ha ra3e U Ha 0eH30-Ta30BOM cMecH. [IporpaMMHO-BBIYMCIUTENb-
HBII KOMIUIEKC TI03BOJISIET B KOMITBIOTEPE OTOOpAKATh TAaHHBIC C JIBUTATENsI B BUC TaOmuil ¥ rpadukoB. OCHOBHBIC 10~
KazaTenu (4acToTa BpalleHHUs KOJIEHYATOro Bajia, aDCOMIOTHOE IaBICHHE BO BITYCKHOM KOJUICKTOPE, MACCOBBII pacxon
BO3JIyXa, YIOJI ONEPEIKEHHSI 3aKUTaHuUs, TaHHbBIE C JaTYMKA MOJI0KEHUS IPOCCEIbHON 3aCIOHKH, HAIPSKEHUE JIaTYnKa
KHCJIOPO/a) PacioiaratoTcs Ha INIaBHOM OKHE MPOrpaMMel. [IporpaMMHO-BBIYMCIUTENBHBINA KOMIUIEKC TIO3BOJISIET CKa-
YHBATh JAHHBIC U3 «YEPHOTO SIUKA» U MOCIE MPOCMATPUBATH JJAHHBIC B TAOMYHOM U rpaduueckoM Buje. [Ipumene-
HHUE TAHHOTO KOMILIEKCA TOIXOAMT sl OONMBIIMHCTBA OCH3MHOBBIX BUTATENICH, YTO JICJIACT €r0 YHUBEPCAIbHBIM IS
HCCIICIOBAHUI.

PROGRAM-COMPUTER SYSTEM FOR INTERNAL COMBUSTION ENGINES
WITH SPARK THE IGNITION FUELLED ON BINARY FUEL

Jolobov L.A., Ushakov M.Y., Frolov S.A.

Nizhniy Novgorod State agricultural academy, Nizhniy Novgorod, Russia
(603107, Nizhniy Novgorod, Gagarin’s avenue, 97), e-mail: jolobovlev@yandex.ru; frolsa2007@mail.ru

The article describes the software and computer system, allowing obtaining necessary my data from the internal
combustion engine running on gasoline, gas and petrol-gas mixture. Software and computer system consists of several
windows that display data from the engine in the form of tables and graphs. Key indicators (crankshaft of the shaft, the
absolute pressure in the intake manifold, the instantaneous mass flow rate of air, the ignition timing, the data from the
throttle position sensor, the data from the oxygen sensor) located on the main window. Software and computer system
allows you to store data received from the engine in the «black box”, and then, if necessary, can transfer the data to a
text file for easy processing. The use of this complex suitable for many types of gasoline engines, making it versatile
for research.

HNCTIOJBb30BAHUE NTHCTPYMEHTAJIBHBIX CPEJCTB JIOI'HYECKOTI'O
IMPOI'PAMMMUPOBAHNSA JJI51 CO3JAHUS DKCIIEPTHBIX CUCTEM
B PA3JIMYHBIX TPEJIMETHBIX OBJIACTAX

KyxoB B.B., HoBukoBa I'M., I'mtapckas JI.M., Ky3nenona A.B.

OI'BOY BIIO «Poccuiickuii yHHBepcHUTET ApY>KObI HapoaoB», Mocksa, Poccust
(117198, . Mockaa, yi. Mukiyxo-Maknas, 1. 6), e-mail: zhukpm@gmail.com

PaCCManI/IBaeTCSI HUHCTPYMCHTAJIbHas Cpeaa pa3pa60T1<H U TEXHOJIOTUs MPOCKTUPOBAHUS IKCIICPTHBIX CHUCTEM.
OOOCHOBBIBAETCS MCIIOJIB30BAHKE TmapaaurMel JIOTUYCCKOTO MPOrpaMMHUpPOBaHNUsA B Ka4C€CTBC OCHOBBI IJIA CO3JaHUA
OKCHEPTHBIX CUCTEM, paCCMATPUBAIOTCA NMPECUMYILIECTBA, 4 TAKKE IIPUMEPLI UCIT0JIb30BaHUA HHCprMeHTaJ’IBHOﬁ cpe-
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JBbI JIOTHYCCKOI'o IMporpaMMUupOBaHUsA Visual PI‘OlOg JJIA CO3MaHusl SKCIIEPTHBIX CUCTEM B TaKUX IMPEAMETHBIX 00J1a-
CTAX, KaK yIIpaBJICHUEC IEPCOHAIIOM U IOPUCHPYACHIMA. Ha IpUMEpPax KOHKPETHBIX SKCIIEPTHBIX CUCTEM JEMOHCTPUPY-
IOTCA JOCTOUHCTBA MHCTPYMEHTOB JIOTHYCCKOT'O IIPOrpaMMUpPOBaHNs, B HAaCTHOCTH HAJIMYKWE BCTPOCHHOTO MEXaHHU3Ma
JIOTUYECKOI0 BbIBOAA; BO3MOXHOCTL NOAACPIKKHN KaK JIOTUKO-JIMHTBUCTUYCCKUX, TAK U MATCMAaTU4YCCKUX MOHCJ’ICﬁ;
BO3MOXXHOCTh pa6OTLI CO CJIOKHO CTPYKTYPHUPOBAaHHBIMU TEPMaMU U JIMHTBUCTUYCCKUMU NEPEMEHHBIMU,; UHTETrpaliUs
napaaurm JOruieCKoro u 00BEKTHO OPUCHTHUPOBAHHOIO ITPOTPAMMUPOBAHUSA; C€IMHBIA CHHTAKCHC S3bIKA, KOTOprﬁ uc-
IOJIB3YETCs KaK [Jis OIMMCaHWs MEXaHU3MOB pa6OTLI ¢ 6a3oit 3HaHI/II71, TakK U JJ1s1 CO31aHust rpad)nl{ecrmx HHTep(i)eﬁCOB
SKCHBPTHOﬁ CHUCTEMBI, ITO3BOJIAIONINX ONITUMHU3UPOBATDH IMTPOLECC CO3AaHU SKCIICPTHBIX CUCTEM.

THE USE OF LOGIC PROGRAMMING TOOLKIT FOR DIFFERENT
KNOWLEDGE DOMAIN EXPERT SYSTEMS DEVELOPMENT

Zhukov V.V,, Novikova G.M., Gitarskaya L.M., Kuznetsova A.V.

Federal State Budget Educational Institution of Higher Professional Education “Peoples’ Friendship University
of Russia”, Moscow, Russia (117198, Moscow, Miklukho-Maklaya street, 6), e-mail: zhukpm@gmail.com

This article is dedicated to expert systems development, specifically to designing technologies and creation toolkit.
In the context of this article the experience of several authors in using logic programming toolkit for devolopment
expert systems for such domains as jurisprudence and personnel management is being summarized. The paradigm
of logic programming as the basis of expert systems development is being justified. Several advantages of modern
logic programming environment are being described: such as built-in inferential mechanism, both linguistic and
mathematical models support, both complexly structured terms and linguistic variables processing, integration of logic
and object-oriented programming paradigms, unified language syntax both to describe the mechanism of work with
knowledge base and to create the graphic interface of the expert system. The advantages of development toolkit Visual
Prolog are shown by the example of definite expert systems. Visual Prolog not only reduces expenses of production
the expert system, but also simplify the development technology, shifting the system development process on to the
knowledge engineer in this field.

YINPOIMEHHAA UMUTAIIMOHHAA MOJEJIb SJIEKTPOMEXAHUYECKOM
KOJIEBATEJIBHOU CUCTEMBI C ACUHXPOHHBIM 3JIEKTPOIIPUBOAOM
MHEPIIMOHHOI'O BUBPOBO3BYIUTEJIA

S3arpuBnbiii J.A.!, ly6osuk /I.B.', Usanuk B.B.?

1 ®I'BOY BIIO «HanmnonaneHbIi MuHEepanbHO-ChIpheBoit yHuBepeuteT (HMCY) «lopHBIii»,
Cankr-IletepOypr, Poccus (199106, Canxr-IlerepOypr, B.O., 21 nmunus, 2), email: melantego@bk.ru
2 000 «Omneparop kommepueckoro yueray, Cankr — [TerepOypr, Poccnst
(190031, Cankrt-IletepOypr, Ha0. Pexu @onTanku, 113A), email: vllaad@inbox.ru

IIpencraBieHbl pacyeTHast CXeMa, MaTeMaTHIeCKas MOJENTb JIEKTPOMEXaHUIECKOH KoIeGaTebHOW CHCTEMBI C
HMHEPIUOHHBIM BHOPOBO30YAUTENIEM M YIPOIICHHAS MMHUTALMOHHAS MOJEIb AICKTPOMEXaHHUECKOH KoleOaTesbHOM
cuctemsl, BbinoiHeHHas B MATLAB/Simulink Oubnuoreke. [IpoBeneHa cpaBHHTENbHAs OLEHKA YHEPreTHYECKOi
3¢ (EeKTHBHOCTH JBYX AJEKTPOMEXaHHYECKHX KOJICOATENIbHBIX CHCTeM. IIpoBe/ieHa CpaBHHUTEIbHAsI OLCHKA IMOJIHOMN
U YNPOLICHHOH HUMHUTAMOHHBIX Mojesed BeimonHeHHbIX B MATLAB/Simulink 6ubnuorekax. IIpencraBieHsl uc-
CIICZIOBAHUsI BENUUYKMHBI M BIMSHUS HA SHEPTETHYECKHE MPOLECCHl B AIEKTPOMEXaHHYECKON KojeOaTeNnbHOM cucreme
BHOPALOHHOTO MOMEHTA B KBAa3HyCTAHOBHBILHXCS PeXKUMax paboTsl. Pa3paboTan crnocob cTabuiu3aiy aMIuIHTY-
Ibl KoneOaHuil miaropMel Ipu paboTe B OKOJIOPE30HaHCHOM pexnme. [1o pa3paboTaHHONW METOAMKE ¢ MOMOIIBI0
IMHTALIHOHHON MOJENH OCTPOCHA PEryIMPOBOYHAS XapaKTEPHCTHKA ISl CTAOMIN3ALMH aMILTHTYAB KojmeOaHHi
1atdOpMbI IIPH U3MEHEHUH TEXHOJIOIMYECKOI HArpy3KH OT HOMHHAJIBHOM /10 PeKKMMa X0JI0CTOrO X0/1a MpH padoTe B
OKOJIOPE30HAHCHOM PEKHME.

THE SIMPLIFIED SIMULATION MODEL ELECTROMECHANICAL VIBRATION
SYSTEM WITH INDUCTION ELECTRIC DRIVE INERTIAL VIBRATION EXCITER

Zagrivniy E.A.', Dubovik D.V.!, Ivanik V.V.2

1 National Mineral University (University of Mines), St-Petersburg, Russia (199106, St-Petersburg, V.O., 21 line, 2),
email: melantego@bk.ru
2 OKU Ltd., St-Petersburg, Russia (190031, St-Petersburg, nab. Reki Fontanki St., 113A), email: vllaad@inbox.ru

Calculation model and mathematical model of electromechanical vibration system with inertial vibration exciter
and simplified simulation model of electromechanical vibration system created in MATLAB/Simulink library are
shown. The comparative evaluation of energy efficiency of two electromechanical vibration systems was performed.
Comparative evaluation of complete and simplified imitational Simulink models was carried out. Research of value
and influence on energetic processes in electromechanical oscillation system with vibration torque in quasi-steady
state was shown. Method of platforms oscillations amplitude stabilization within near-resonant conditions was
designed. By the creating method with the help of simulation model of plotting the control characteristic to stabilize
the oscillation amplitude while changing the technological load from nominal to idle mode when working in near-
resonance mode.
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OCOBEHHOCTH PA3PYIIIEHUS CBAPHBIX COEJJMHEHUMI, TOJTYYEHHBIX CBAPKOM
TPEHUEM C IEPEMEIINBAHUEM, IIPU CTATUYECKOM PACTA’KEHUU

3auknna A.A."%, JleBuxuna A.B."?

1 UuctutyT dusuku npounoctu u matepuaioBeneuus CO PAH, r.Tomck, Poccus
(634021, r.Tomck, np.Akagemudeckuii 2/4), e-mail:anastasia_zaikina@yahoo.com
2 HanoHasbHBIN MCCIeI0BaTeIbCKUI TOMCKIIA TIOMIMTEXHUYEeCKU yHIBEpcuTeT, T. ToMck, Pocenst
(634050, r. Tomck, npocnekr Jlennna, 30)

W3ydeHsl 0COOEHHOCTH pa3pyIleHus] 00pa3loB CBAPHBIX [IBOB aJIOMHHUEBO-MAarHUEBOTO CILIABA, HOJIYYEHHBIX
METOIOM CBapku TpeHueM c¢ nepememmBanueM (FSW), mpu pactspkenun. IlokazaHo, 4To B CBApHOM IIBE MPUCYT-
CTBYIOT OKCHIIbI QJIFOMUHHMSI, KOTOPBIE HAXOASATCS HA ITOBEPXHOCTH CONPSDKEHMS JBYX 4acTeil oOpasma. IT1oT nedekt
MIPUBOJNUT K TOMY, YTO Ha4albHasl TPEIIMHA PACTIPOCTPAHAECTCS OT KOPHS IIIBA MO JAHHOW MOBEPXHOCTU COMPSDKECHHS.
JlanbHelilee pa3pylICHUE OCYLIECTBIIACTCS 110 OCHOBHOMY MeTajlly IiBa. Takoil MeXaHW3M pa3pylleHHs CBapHOIO
IIIBa CBS3aH C MEXaHU3MOM €ro (popMupoBaHus. B HIKHEH 4acTu OB MEeHee MPOUEH U3-3a HEAOCTATOYHOTO MepeMe-
[IMBaHUS MeTaula, 00yCIIOBIEHHOTO MOBBIIICHHBIM TEIUIOOTBOIOM B ONOPHYIO CTaHHHY. B IIeHTpasbHOM 30He 11Ba Ha
XapakTep pa3pyIIeHUs] OKa3bIBAeT BIMSHNE CIOUCTAs CTPYKTypa. B BepxHe#l yacTu mos Hanbonee MpodeH U pa3pbiB
o0pasia MPOUCXOJINT I10 TOH ero YacTH, KoTopasi 00pa3oBaHa BpaIlleHUEM IITH(PTA U IICIHKOB.

DISTINCTIONS OF FRACTURE OF WELDED JOINTS PRODUCED
BY FRICTION STIR WELDING AT STATIC TENSION

Zaikina A.A."?, Levihina A.V.'?

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:anastasia_zaikina@yahoo.com
2 National Research Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, pr. Lenina, 30)

Samples fraction peculiarities of friction stir welds in aluminium magnesium alloys under tension have been
studied. It has been shown, that welded joint contains aluminium oxides, locating in the surface of two sample parts
fit. This defect cause crack to run from the root along the fit surface. Further fraction comes through basic material
of welded joint. Such joint fracture mechanism is associated with its forming mechanism. At bottom part the weld is
less strong due to low metal mixing. It is caused by high heat rejection to the base. In the joint core schistose structure
had an influence on the fracture behaviour. At the top part the joint is the strongest and sampling break comes through
rotation pin and shoulders formed part.

IPUMEHEHUE YJIBTPA3BYKA IIPU HAHECEHUU IMMOKPBITUIA

3aiinen K.B., ®a3zees P.P.

IOprunckuit Texnonorndeckuit HHCTUTYT (punuan) PIAOY BIIO «HanmoHansHBIH HCCne10BaTeIbCKAN
Tomckuii momuTeXHUYECKHH yHHBepcuTeT», IOpra, Poccus (652055, 1. FOpra, yi. Jlenunrpanckas, 26),
e-mail: zaitsev81(@rambler.ru

B paboTe paccMoOTpeHa BO3ZMOXXHOCTh YJIBTPa3BYKOBOH 00pabOTKH MOBEPXHOCTEH CTANBHBIX JleTajell MalliH
repe]; HAaHeCEHWEM Tra30TePMHYECKUX MOKPHITHH. [IpennaraeTcs MPUMEHATh YIBTPa3BYKOBYIO 00paboOTKy B Kaue-
cTBe crocoba Jisl MOATOTOBKH MTOBEPXHOCTH IO/ HAMbUICHUE Ia30TePMUUECKUX MOKPBITHH. [Ipoanann3upoBaHa u
MoKa3aHa BO3MOKHOCTH 3()()EeKTHBHOTO HCIOJIB30BAHUS YABTpPa3ByKa MpH HambuleHWH. [Ipemmaraemslii criocod B
3HAUUTEIBHOW Mepe MOBBIIIACT a/['e3NOHHbIC XapaKTEPUCTUKN KOMITO3UIIUH (ITOKPBITHE - OCHOBA», CHIKAET DHEP-
THIO aKTHBALMOHHOTO Oapbhepa, GOpMHPYET OIaronpusTHYI0 MOP(HOIOTHIO TTOBEPXHOCTU MO HAHECEHUS TTOKPHI-
tui. [IpeqaraeMslii criocod MOKET HCIOIB30BATHCS KaK ajbTepHATHBA a0pa3suBHON 00pabOTKH, KOTIa HEOOXOAMMO
HCKITIOUUTH MIAP)KUPOBAHNUE U CO3IaHNE KOHIIEHTPATOPOB HANIPSIKEHHS, HAPUMEP [UIS AeTajeid, BOCIPHHUMAIOIIAX
LUKJINYECKUE HATrPy3KH.

THE USE OF ULTRASOUND DURING COATING
Zaitsev K.V., Fazleev R.R.

Yurga Institute of Technology, TPU affiliate, Russia
(652055, Kemerovo region, Yurga,26,. Leningradskaya st.r, 26 e-mail: zaitsev81(@rambler.ru

In this paper we consider the possibility of ultrasonic surface treatment of steel machine parts before applying
thermal coatings. It is proposed to use an ultrasonic treatment in a process for preparing surface coatings by thermal
spray deposition. Analyzed and the possibility of the effective use of ultrasound during deposition. The proposed
method greatly increases the adhesion characteristics of the composition “coating-base”, reduces the energy of the
activation barrier, creates a favorable morphology of the surface under the coating. The method may be used as an
alternative to abrasive machining, when it is necessary to exclude caricaturing and creating stress concentrators, €.g.,
sensing components for cyclic loading.
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MIPUMEHEHUE YJIBTPA3BYKA ITPU OBPABOTKE YIVIEPOJIUCTBIX CTAJIEN
N TUTAHOBBIX CIIJTABOB

3aiiueB K.B., Apaakun A.C.

IOprunckmii Texnonorundeckuid HHCTUTYT (hrman) ®I'BOY BIIO «HanmoHanbHBIN HCCIIEI0BATEIBCKHIA
Tomckuii nonuTexHudeckuil yausepcute™», FOpra, Poccus (652055, FOpra, yi. Jlenunrpanckas, 26),
e-mail: zaitsev81(@rambler.ru

B pabore paccMoTpeHa BO3MOKHOCTB IPUMEHEHHS MOLLIHOTO YIIBTPa3ByKOBOIO BO3IICHCTBHS Ha MOBEPXHOCTh YIIEPOIHCTBIX
CTaJlell ¥ THTAHOBBIX CIUIABOB C LIEJIHIO MOIM(PUKALIMH CBOHCTB IMOBEPXHOCTHBIX M MPHUIIOBEPXHOCTHBIX clioeB. [IpoanamisnpoBaHo
BIIMSIHUE UCXOJTHOM I1IEPOXOBATOCTH IOBEPXHOCTH MEPE] YIIBTPa3ByKOBOIT 00pabOTKOM Kak (haKTopa, ONPEIeNIOIIEro TEXHOOrye-
CKYIO HaCJIC[ICTBEHHOCT, HA CTETICHb YTIPOYHEHHS [IOBEPXHOCTHBIX cl10eB. [ToKa3aHa BOSMOXKHOCTb, M3MEHsIS ICXO/HBIE [TapaMeTpbl
MHKpOperbeda IOBEPXHOCTH (BBICOTa MUKPOHEPOBHOCTEH, HIX IIar U (popMa), MEHAT CTENeHb POPaOOTKU MOBEPXHOCTH MPH YITb-
TPa3ByKOBOH 00paboTke. V3yueHue BIMAHNS TeXHOIOIMYECKOH HACIeICTBEHHOCTH, MUKPOI€OMETPHH TIOBEPXHOCTH U €€ CBOHCTB
TI03BOJIMT B 3HAYMTEIILHOI CTETICHH PACKPBITH PE3EPBbI YIBTPA3BYKOBOH MOIU(HKALIHN METAILIOB U CIUIaBOB. C LIEIBIO MOBBILICHIS
YCTaNIOCTHOM NPOYHOCTH, PAbOTOCTIOCOOHOCTH U JIOTOBEYHOCTH BHICOKOHAIPYKEHHBIX JICTalCH MAIIHH.

APPLICATION OF ULTRASOUND TREATMENT CARBON STEEL AND TITANIUM ALLOYS
Zaitsev K.V., Aralkin A.S.

Yurga Institute of Technology, TPU affiliate, Russia
(652055, Kemerovo region, Yurga,26,. Leningradskaya st.r, 26 e-mail: zaitsev81(@rambler.ru

The paper considers the possibility of using powerful ultrasonic action on the surface of carbon steels and titanium
alloys to modify the properties of the surface and subsurface layers. Analyzed the effect of initial surface roughness
before the ultrasound treatment as a factor determining the technological heredity, the degree of hardening of the
surface layers. The possibility, changing the initial parameters of the microrelief surface (surface finish, their pitch and
shape) change the degree of elaboration of the surface by ultrasonic treatment. Study of the influence of technological
heredity, surface microgeometry and its properties will significantly disclose reserves ultrasonic modification of metals
and alloys. In order to improve fatigue strength, efficiency and durability of machine parts heavily.

®AKTOP UH®OPMAIIMOHHOM BE3OIMMACHOCTH B ITPOIIECCE 3BOJIIOIIMA
T'ETEPO®A3HBIX MYJIBTUAI'EHTHBIX KOTHUTUBHbBIX CUCTEM

3ammoeB A.Y., XamykoB 10.X., llaynykosa JI.3.

1 ®I'BYH «MHuCcTuTYyT HHpOpMATHKH 1 TpoliieM pernoHansHoro ynpasienus Kadapauno-bankapckoro HaygHoro
nentpa PAH», Hansank. Poceus (360000, Hansuuk, ya. M. Apmang, 37 a), e-mail: iipru@rambler.ru
2 OI'BOY BIIO «Kabapanuo-bankapckuii rocynapcTBeHHBIH yHuBepenuTeT nM. X. M. bep6ekosay, Hansunk. Poccust
(360004, Hanpumk, yn. Yepnbimesckoro,173), e-mail: bsk@kbsu.ru

Crarbst MOCBAIIEHA OCMBICIICHHIO CYIIIHOCTH MOHSTHS MH(POPMALMOHHOW 0€30TacHOCTH C TIO3HUILMIT IBOJIOIHHN B3aH-
MOOTHOIIICHUH YeNIOBeKa 1 00IIeCTBa ¢ OKpysKaromeli cpenoid. [TokazaHo, uTo ¢ pacnipoctpaneHreM TexHonoruid Big Data u
rerepodasHbIX MyJIBTUATCHTHBIX KOTHUTUBHBIX CHCTEM TPAUIIMOHHBIC TOIKOBAHHSI MOHATHS HH(POPMAIIMOHHOH Oe301acHo-
CTH TEPSTIOT COAEPIKATEIBHOCTE M HE MOTYT COCTAaBIISITh OCHOBY CITIOCO00B 0OecIedeH st 0e30IacHOCTH HH(OPMAIIIH, UCTIONb-
3yeMbIX UEJIOBEYECTBOM JIIsl CO3IaHMs ONaroNpHsITHBIX YCIOBUH JKHM3HeAesTenbHOCTH. TexHonornn Big Data u Gesmonbie
TIPOM3BOJICTBA MOPOXKAAIOT IIPUHIMITHAIBEHO HOBBIE YTPO3bI KI3HEIESTEIFHOCTH OOIIIeCTBa M MHANBHIA U TPEOYIOT PaIHKalb-
HOTO M3MEHEHHs OTHOLICHHS K BOIpocaM odecriedeHust HH(GOPMaIMOHHON Oe3011acHOCTH. B 3THX yCIIOBHSIX MpeziaraeTcst
HCIIONB30BATh TEPMOAMHAMIYIECKHI TTOJIXOJT, B COOTBETCTBHH C KOTOPHIM MH(OPMAIIFIOHHEIE ITPOIIECCHl PACCMATPHBAIOTCS KaK
nporecch! (POPMHUPOBAHHS HOBBIX KAHAJIOB AUCCHUITAINN SHEPIUH. TepMOIMHAMUYECKHUI TOXO]T BBISIBISIET MECTO U POJIb MH-
(hopMarMOHHBIX (PEHOMEHOB B SKOCHCTEMHBIX OHOIEHO03aX, a TAKKE JENIAeT BO3MOYKHBIM IETEPMHHUCTCKOE IIPOTHO3NPOBAHHE
LMBHIM3ALMOHHOTO Pa3BUTHS KaK IEMEHTa SBOJIOLNHN 3eMHOI Onocdepbl. BaxkHelime pe3y/braTsl Takoro HOXoza 3aKIIo-
YaroTCs B OBBIIIIEHNH IIEIOCTHOCTH 1 MIOCIIEIOBATEIFHOCTH KapTHHBI MHpa, OOBEANHEHNHN SBICHHI MPAKTHIECKOH JIesTeNb-
HOCTH YeJIOBEKa U MPEICTaBICHNI 0 HeOOPATUMOCTH TEIUIOBBIX MPOLIECCOB B TEPMOAMHAMUYECKUX CHCTEMAX.

INFORMATION SECURITY FACTOR IN THE PROCESS OF EVOLUTION
OF HETERO-PHASE MULTI-AGENT COGNITIVE SYSTEMS

Zammoev A.U.!, Khamukov Y.K.!, Shautsukova L.Z.

1 Institute of Computer Science and Problems of Regional Management of KBSC of the Russian Academy
of Sciences, Nalchik, Russia (360000, Nalchik, street I. Armand, 37a), e-mail: iipru@rambler.ru
2 Kabardino-Balkarian State university n.a. Kh. M. Berbekov Nalchik, Russia
(360004, Nalchik, street Chernyshevskogo, 173), e-mail: bsk@kbsu.ru

The paper considers the essence of the concept of information security from perspective of evolution of
relationship between humans and human society with the environment. It is demonstrated that with spreading of
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Big Data technologies traditional interpretation of the concept of information security loses validity and cannot
form the basis of information security approaches used by humankind to create favourable living conditions.
Big Data technologies and unmanned manufacturing generate fundamentally new threats to society and an
individual and require a radical change of approaching the issues of information security. In these conditions
we encourage to use the thermodynamic approach, according to which information processes are considered as
processes of formation of new channels of energy dissipation. Thermodynamic approach identifies the place
and role of information phenomena in ecosystem biological communities, and also makes allows deterministic
prediction of civilizational development as part of the evolution of the Earth’s biosphere. The most important
results of this approach are to improve the integrity and consistency of the picture of the world, uniting the
phenomena of practical human activity and perceptions about the irreversibility of thermal processes in
thermodynamic systems.

CIIOCOB AHPI/IOPHOI/I OHEHKH BO3SMOXHOCTHU WJIEHTUOUKALIUU
MOJIB30OBATEJIEN BEB-PECYPCOB HA OCHOBE SHTPOITUMHOI'O IMOJAXO0JIA

3axapos U.B., 3a0y30B B.C., ®omun C.H., Icaynos K.A.

OI'’KBOY BIIO «Boenno-kocmuueckas akagemus umeHu A.d. Moxaiickoro» MunucrepcTBa 000pOHBI
Poccuiickoit ®eneparyn, Cankr-IlerepOypr, Pocens (197198, Canxr-IletepOypr, yiu. XKnanosckas, 13)

ITpuBeseH aHaNN3 OCHOBHBIX HAIPABICHHI BBISBICHHUS BOSMOKHOCTH HMACHTH(HMKAIUK TOJb30BaTeieii BeO-
PEecypcoB M KpaTko 000CHOBaHA HEOOXOAMMOCTb €€ OLeHHBaHUs. [Ipe/IoKeH criocod KOMMYEeCTBEHHONW OLIGHKH BO3-
MO)KHOCTH HICHTU(UKAIMH MTOJIB30BaTelel BeO-pecypcoB, KOTOPBIi O6a3upyercs Ha ydeTe sIBHOIT MITH HesIBHOM Tiepe/a-
41 BeO-pecypcy ONpeiesIeHHOro Habopa MPU3HAKOB, MO3BOJISIOIINX HASHTH(HIMPOBATh Moib3oBatens. [Ipu3HakamMu
SIBIISIFOTCS TTAPAMETPhI, XapaKTepHU3YIOIHEe MPOrPaMMHO-AIIAPATHYIO CPEIy TOIb30BaTENs U ero HHYOPMAIMOHHYIO
nesrtenbHOCTh B IHTepHeTe. [Tox MHpOpMaTHBHOCTHIO IIPH3HAKA MOHUMAETCS ero IBOMYHas sHTponws. [Tokasarenem
BO3MOJKHOCTH WACHTH()UKAIIMH TTOJTH30BATENsI, 00T Jaf0IIeT0 KOHKPETHBIM HaOOpOM PU3HAKOB (TIPOGHIIEM), CITYKUT
BEPOSITHOCTH OIHO3HAYHOCTH Mpoduirs. [ToydeHs! BEIpaKeHHs ISl OLIEHKH BEPOSITHOCTH OHO3HAYHOW HMACHTU(H-
KalliM, UCXO/IS M3 CyMMapHOH MH(OPMATHBHOCTH PU3HAKOB MOJIb30BaTelst. IpeicTaBieH TabanuHbli crnocod yuera
B3aMMHOI KOPPEJIALHH IPU3HAKOB, a TAK)Ke BEPOSTHOCTH MX MONydeHHs BeO-pecypcom. [IprBeeHa oleHka cymmap-
HOIl MH()OPMATUBHOCTH TPHU3HAKOB, HEOOXOAMMOMH I8 MICHTH(UKALMU TTOJIB30BATENS C 33aHHOH BEPOSTHOCTHIO.
HameueHs! myTH anpo0Oaluy U pa3BUTHS MPEATIOKEHHOTO Crocooa.

THE WAY OF APRIORISTIC ESTIMATION THE POSSIBILITY TO IDENTIFY USERS
OF WEB-RESOURCES BASED ON ENTROPY APPROACH

Zakharov 1.V., Zabuzov V.S., Fomin S.1., Esaulov K.A.

Military Space academy n.a. A.F.Mozhaisky, Saint-Petersburg, Russia
(197198, Saint-Petersburg, street Zhdanovskaya, 13)

Analysis of basic directions of the observing possibilities to identify users of web-resources is presented
and the necessity its estimation is proved briefly. Proposed way of quantitative evaluation of the possibility to
identify web-users, which is based on considering the explicit or implicit transfer to web-resource a certain set
of signs, allowing to detect the user’s identity. Signs are the parameters, characterizing hardware and software
user’s environment and his information activities on the Internet. The informativeness of sign means its binary
entropy. An indicator of the user’s identification possibility, which has a specific set of characteristics (profile), is
the probability of uniqueness profile. Expressions for an assessment of probability of unambiguous identification
proceeding from total informational content of signs of the user. Presented tabular way to account for cross-
correlation of signs and also probability of them getting by a web-resource. The estimation of total informativeness,
necessary to identify the user with a given probability, has been obtained. Ways of testing and the development of
the proposed method are planned.

YIPABJEHUE KJIAEHTCKOM JTOAJIbHOCTBIO
HA ABTOCEPBUCHOM INPEAITPUATUN

3axapos H.C., TexyTbes JL.A.

'OV BIIO «Tromenckuii rocynapcTBeHHBIH HeTera3oBblil yHHBEpcHTeT», TIomens, Poccns
(625000, r. Tromens, yi1. Bonomapckoro, 1. 38), 3aBenyrommuii kadenpoii, mpodeccop, e-mail: zakharov_ns@mail.ru

B coBpeMeHHOM Mupe Ipu aKTUBHOM Pa3BUTUHU PHIHOYHBIX OTHOLIECHUI OHON M3 OCHOBHBIX 3aJia4, IIOCTaBJICH-
HBIX TIepe/l KOMITAaHUAMH-TIPOM3BOUTEISIMU (KaK TOBApOB, TaK U YCIYT), SBIAETCS MPUBICUCHHE U yACPKAHUE KITH-
SHTOB IPY MUHHUMAJIBHBIX 3aTpayeHHBIX cpeacTBax. OHON U3 caMbIX (P (EKTHBHBIX Mep 110 YBEIMYCHHIO KOHEUHO
TIpUOBIIN SBISIETCS TOBBIMICHNE TTOBTOPHBIX MPOJaK KAK yXKe CYIIECTBYIONINM, TaK M HOBBIM KIHEHTaM. B cTartbe
paccMarpuBaeTcs MOHSITHE MHJEKCAa KIMEHTCKOW JIOSIIBHOCTH KaK CPEJICTBA IOBBIMICHHUS MPUOBLIBHOCTH IIPEIIPH-
situst. OTIECBIBAETCST OT/IEN, 3aHUMAIOIINICS aHAIM30M MHAEKCA KIHEHTCKOH JTOSIBHOCTH, pa3paboTKOM, KOHTPOIEM
U TIOJTy4eHUEM OOpaTHOM CBSI3M OT MEPOIPHATHHI 10 MOBBIILICHUIO KJIMEHTCKOW JIOSUIBHOCTH W KOPPEKTHUPOBKOH Kak
BHYTPEHHUX, TaK ¥ BHEIITHNX MPOLeTyp KoMmaHuu. [Toka3aH (HMHAHCOBBIN pe3ynbTar JesTeIbHOCTH OTAENA Mo paboTe
C KJIMEHTAaMH Ha MPEANPHUITUIX aBTOMOOMIBHOTO OM3Heca roposa TioMeHH.
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MANAGE CUSTOMER LOYALTY IN THE AUTO SERVICE BUSINESS
Zaharov N.S., Tekutyev L.A.

Tyumen State Oil and Gas University, Tyumen, Russia (625000, Tyumen, Volodarskogo, d.38 street),
head of the department, professor, e-mail: zakharov_ns@mail.ru

In the contemporary world, with the active development of market relations one of the main tasks assigned to
companies manufacturers (goods and services), is to attract and retain customers, with minimum funds spent. One of
the most effective measures to increase the ultimate profit is to increase repeat sales to both customers: existing and
new. The article discusses the concept of the index of customer loyalty as a means to improve the profitability of the
enterprise. Describes the department dealing with the analysis of the index of customer loyalty, development, control,
and obtain feedback from measures to improve customer loyalty and the adjustment of both internal and external
processes of the company. Showed financial result of the activities of the department to work with clients in the
automotive business of the city of Tyumen.

NHO®OPMALIMOHHAA CUCTEMA NOAJEPKKH BBIBOPA
NHANBUAYYMOM OBPA3OBATEJIbHBIX ITPOI'PAMM

3axapoBa A.A., JlazapeBa A.H., 3opuna O.1O., Ocranun B.B.

IOpruncknii TexHonornaeckuii MHCTHTYT (rman) PIAOY BO «HarmoHamsHBIH HCClenoBaTeIbCKHit
Tomckuii monmuTeXHUYEeCKUid yHUBEpcHTeT», FOpra, Poccus (652055, FOpra, yn. Jleaunrpanckas, 26), e-mail: aaz@tpu.ru

B paGote mnpejuiaraercsi pelieHue akTyalbHOU 3a/1a4y 110 CO3AaHUI0 MH(OPMAIIMOHHON CPebl U METONOB IOJI-
JICP’KKH MPUHATHS PelIeHui 0 BEIOOpe 00pa3oBaTeNbHBIX MIPOrpaMM, 00eCHeUnBaoIeil HHCTPYMEHTAMH MPHHATHS
pelIeHNH 3aMHTEPECOBAHHBIX B 3TOM BBIOOpE CyOBEKTOB: MHAMBHUIYYMa U YUeOHBIX 3aBeJeHui. [IpeaokeHa opuru-
HaJIbHAs CXeMa Ipolecca MOAAEPKKH IPHHATHS PEIeHN 0 BBIOOpe 00pa3oBaTenbHOi TporpaMmel. Pazpaborano ma-
TeMaTu4eckoe obecredeHne Ul OLEHKH, PAH)KMPOBAHUS U 1O00pa 00pa30BaTENbHBIX IPOrPaMM Ha PbIHKE 00pa3o-
BAaTEJIBHBIX YCIIYT, HCXO/SI N3 TPeOyeMbIX HHIUBUIYyMYy KOMIICTEHIIUH, IIEIeBBIX OPUEHTHPOB ITOIYISHHUS Ipodeccun
U TIOCTPOSHHUS Kapbepbl MHIMBHAYYMa. [IprMeHseTcss HHTerpaibHas MOJEb OLEHKH 00pa30BaTelbHOI MpOrpaMMmel
Ha OCHOBE HEUCTKUX MHOXECTB. B pesynbrare paspaborana nHpopMamoHHast CHCTEMa TOJICP>KKI BEIOOpA HHANBH-
JyyMOM 00pa30oBaTesbHBIX POrpaMM, peanu3yromas QyHKINU: yueT y4eOHbIX 3aBe/IeHUI; yueT KOMIICTeHIN; ydeT
00pa30BaTeIbHBIX MPOTPaMM; OIIeHKa 00pa30BaTeNIBHBIX IPOTPaMM; MO00p 00pa30BaTENbHOM MPOTrpaMMBI IS A0H-
TYpHEHTA.

INFORMATION SYSTEM OF SUPPORT OF THE CHOICE OF EDUCATIONAL
PROGRAMS BY THE INDIVIDUAL

Zakharova A.A., Lazareva A.N., Zorina O.Y., Ostanin V.V,

Yurga Institute of Technology of Tomsk Polytechnic University, Yurga, Russia
(652055, Yurga, street Leningradskaya, 26), e-mail: aaz@tpu.ru

We have proposed the solution of an actual task on creation of the information environment and methods of
support of decision-making on a choice of the educational programs, which is providing by instruments of decision-
making of the subjects interested in this choice: individual and educational institutions. The original scheme of process
of support of decision-making on a choice of an educational program is offered. The software is developed for an
assessment, ranging and selection of educational programs in the market of educational services, proceeding from
competences demanded to an individual, target reference points of receiving a profession and creation of career of an
individual. The integrated model of an assessment of an educational program on the basis of fuzzy sets is applied. As
a result the information system of support of the choice of educational programs by the individual is developed. The
information system is realizing such functions as: accounting of educational institutions; accounting of competences;
accounting of educational programs; assessment of educational programs; selection of an educational program for the
entrant.

IPOBJEMBI PASPABOTKHW METOJOJOI'MA UHTEI'PALTMM
N KOOPIMHALIMU CTPATETMHECKOI'O YITPABJIEHUSA CUCTEMOU
IMACCAKUPCKUX ITEPEBO30OK: IOCTAHOBKA 3AJTAYU

3axapoBa A.A., ITonosa O.A., Crenanosa K.M.

I'OY BIIO «IOpruHckuii TexHOTOrHYecKUid HHCTUTYT ((unan) HamoHanbHOTO HCCIIeI0BaTeIbCKOTO
ToMmcKkoro moMTeXHNYECKOTO yHUBEpcuTeTay, FOpra, Pocenst
(652050, IOpra, yn. Jleannrpanckas, 26), e-mail:0lga030188@mail.ru

B nacrosimee BpeMst MUPOBBIE TEHJEHIIMN B Pa3BUTUU TPAHCHOPTHOTO PHIHKA HAMPABIECHBI HA MOBBIIMICHUE
KOHKYPEHTOCIIOCOOHOCTH TPAHCIIOPTA ITyTeM MHTETPAIlMH BCEX 2IEMEHTOB U CyOBEKTOB IIePEeBO30YHOTO MpOIec-
ca TPaHCIOPTHOHM oTpacnu. TpaHCIOPTHBIM PBIHOK POCCHMCKUX PETHMOHOB OTAMYAeTCs HecOaTaHCUPOBAHHBIM
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Pa3BUTUEM BCcel TpaHCl’[OpTHHﬁ cuctembl. OCHOBHBIC l'[p06J'IeMBI, NPENATCTBYOIUE Pa3BUTHIO KOHKYPECHTOCIIO-
cobHOCTH TpaHCHOpTHOﬁ oTpacin POCCI/II/I, 3aK/IIOYa0TCAd B HU3KOM YPOBHE JOCTYINHOCTHU U Ka4€CTBa TPAHCIIOPT-
HBIX YCJIYT, JOBOJIBHO HU3KOM U HEPABHOMEPHO paCHpeaACICHHOM 110 TEPPUTOPHUU PETHUOHA YPOBHE MOOUJIBHOCTH
HaceJICHUs, HEJOCTATOYHOM YPOBHE obecrneyeHus TpaHCHOpTHOﬁ 6630HaCHOCTI/I, YCUJICHUHN HC6J’IaI‘OHpI/I}ITHOFO
BJIMSIHUS TPAHCIIOPTA HAa SKOJIOTHUIO. B craTbe 000CHOBBIBAETCS HeO6XOI[I/IMOCTI> NPUMEHCHUA U pa3pa60TKM KOM-
IIJICKCHOTO MCTOJOJOTHYCCKOIO Imoaxoaa u HHCprMSHTaJ’ILHOﬁ CUCTEMbI IMOAACPIKKHU MPUHATHUSL peIIIeHI/Iﬁ JUIA
3(1)(1)CKTPIBHOFO CTPATETUYECCKOTO YIIPpABJICHUA CHCTEMOM MacCaXXUpPCKUX MEPEBO30OK HA BCEX YPOBHAX YIIPaBJIICHUA,
OT MYHUIUIIAJIBHOTO 0 Q)enepam,Horo.

PROBLEMS OF DEVELOPMENT OF METHODOLOGY OF INTEGRATION
AND COORDINATION OF STRATEGIC MANAGEMENT BY SYSTEM
OF PASSENGER TRAFFIC: PROBLEM DEFINITION

Zakharova A.A., Popova O.A., Stepanova K.M.

Yurginsky Institute of Technology (Branch) of National Research Tomsk Polytechnical University, Yurga, Russia
(652050, Yurga, Leningradskaya St., 26), e-mail: Olga030188@mail.ru

Now world tendencies in development of the transport market are directed on increase of competitiveness of
transport by integration of all elements and subjects of transportation process of transport branch. The transport
market of the Russian regions differs unbalanced development of all transport systems. The main problems interfering
development of competitiveness of transport branch of Russia, consist in low level of availability and quality of transport
services, quite low and unevenly distributed on the region territory level of mobility of the population, insufficient
level of ensuring transport safety, strengthening of adverse influence of transport on ecology. Need of application and
development of integrated methodological approach and tool system of support of decision-making locates in article
for effective strategic management of system of passenger traffic at all levels of management, from municipal to the
federal.

IMPOBJIEMBbI OKCIIIYATAIUUA ASPOJAPOMHBIX BYKCUPOBIIIMKOB
N IIYTHU UX PEIIEHUA

3anenun B.B.2, Iuxouaos /I.B.!, Ibakos J.E.2, Mauexun P.A.!

1 ®I'KBOY BIIO «BoeHHBII y4eOHO-HAyUHBII LEHTp BoeHHO-BO3MyIIHBIX cHI « BOGHHO-BO3MyIIHAS aKaIeMHS
umenu npodeccopa H.E. Kyxkosckoro n 10.A.I'arapuna», Boponex, e-mail: vaiu@ mil. ru
2 Y4eOHBIif IICHTpP MOATOTOBKH MIIA/IIIHX CIIEIHATACTOB BoeHHO-Bo3mymHEBIX crit (B/4 20925),
Benropon, e-mail: vwz-67@ mil. ru

OnucaHo mpeJHa3HaueHUE TPAHCIOPTUPOBAHUS BO3AYIIHBIX CYI0B IO a’pOJPOMHBIM MOKpHITHAM. IIpo-
BEJICH aHAJIN3 COBPEMEHHBIX CPEJICTB Ha3eMHOH OYKCHPOBKH aBHAIIHOHHOM TEXHHUKH, BHISIBICHBI OCHOBHEIC HE-
JOCTAaTKH UX JKCIUlyaTauuu. PaccMoTpeHa ponb cpeicTB OyKCHPOBKHM BO3JYIIHBIX CyIOB B 00Ilel cucrteme
MOJITOTOBUTEIBHBIX CPEJCTB aBHAIIMOHHOIO KOMIIEKCA C YUYETOM OCOOEHHOCTEH PKCILTyaTaliu adpOAPOMHEIX
TATayeil B pa3Mn4YHBIX MOTOJHBIX YCI0BUAX. [IpoBeseH aHaNM3 TEXHOJIOTHYECKUX NMPOLECCOB TPAHCIIOPTUPOBA-
HUS BO3JIYIIHBIX CYHOB, B Pe3yIbTaTe KOTOPOTO 000CHOBAHO MPEUMYIIECTBEHHOE IPUMEHEHHE 0e3BOIMIIBHEIX
TAradeil 1 MasorabapuTHBIX OYKCHPOBOYHBIX yCTpoUCTB. [Ipeanoxken cnocod TpaHCIOPTUPOBAHUS BO3IYLIHBIX
CYZIOB C HCIIOIb30BaHHEM MaorabapuTHOTO ycTpoiicTBa. [Ipemnoxkena KOHCTPYKIUS JaHHOTO ycTpoiicTBa. [l
olpeesIeH!s IPEUMYIIECTB 0e3BOAMIBHBIX OyKCHPOBIIMKOB U MajorabapuUTHBIX YCTPOHCTB A OyKCUPOBKH
BO3JYIIHBIX CYIOB IEepe]] MTAaTHEIMU KOJICCHBIMHU TSATa4aMU IIPOBEACH CPAaBHUTEIbHBIH aHAJIN3 UX TATOBO-CIEII-
HBIX CBOMCTB.

PROBLEMS OF OPERATION OF THE AERODROME TOW-BOATS
AND WAYS OF THEIR SOLUTION

Zatcepin V.V, Likhovidov D.V., Djakov D.E., Machekhin R.A.

1 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, e-mail: vaiu@mil.ru
2 Training center of preparation of junior experts of Military and air forces (m/h 20925),
Belgorod, e-mail: vvz-67@mil.ru

It has been described the purpose of transportation of aircraft at the aerodrome surfaces. The analysis of
modern means of ground towing aircraft technology, the key weaknesses of their operation is carried out. It has
been considered the role of the towing aircraft in the General system of preparatory funds aviation complex
allowing for the use of aircraft tugs in different weather conditions. It has been done the analysis of technological
processes of transportation aircraft. The result of transportation is justification of the priority of application of
towbarless aircraft towing tractor and small towing devices. It is proposed the method of aircraft transportation
using a compact device. The design of this device is offered. To determine the benefits towbarless aircraft towing
tractor and small-size devices for aircraft towing to the regular wheeled tractors the comparative analysis of their
towing properties is done.
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CTATUCTUYECKUN AHAJIN3 BJIMSAHUSA HETOYHOCTHU U3TOTOBJEHUSA
JUHUA SAAEPKKH HA CBOI/ICTBA ®OPMUPOBATEJISA CUT'HAJIOB
C JIMHEMHOM YACTOTHOM MOJYJISAIUENA HA OCHOBE
BUHAPHBIX BOJIOKOHHO-OIITHYECKUX CTPYKTYP

3aunnsieB F0.B., F'opoyHoB A.B.

OTAOY BIIO «IOxHEI denepanbHblil yHuBepcuTeT», Taranpor, Poccus
(347922, Taranpor, ya. Yexosa, 2), e-mail:yvzach@sfedu.ru

B crarbe npuBeneHbI pe3yJIbTaThl HCcIea0BaHus ()OPMUPOBATENI HAHOCEKYH/IHBIX JIMHEHHO-4aCTOTHO-MOLYIMPOBaH-
HBIX (JIYM) curranoB Ha OCHOBE OMHAPHEIX BOJIOKOHHO-ONITHYECKUX CTPYKTYp. B yacTHOCTH, IpOBeIeHa OIEHKA BIMSHIS
HOTPEITHOCTH M3TOTOBJIECHUS] BOJIOKOHHO-ONTUYECKHX JIMHUH 3aJIEpKKHU, BXOAALIMX B COCTAaB OMHAPHBIX BOJIOKOHHO-OII-
THYECKUX CTPYKTYP, Ha Ka4eCTBO (hOPMHUpPYEMBIX CHTHaJIOB. [lapamMeTpoM OIEHKH KadecTBa BHIXOAHOTO CHTHAja BHIOpaH
YPOBEHb OOKOBBIX JICTIECTKOB aBTOKOPPEIIALMOHHOM (hyHKINN BHIXOAHBIX JTYM-crraanos. [TockonbKy SKCIIepUMeHTalIbHAS
OIleHKa TpeOyeMOi 3aBUCHMOCTH KpaliHe 3aTpyJHUTEIbHA, B KA9eCTBE METO/[a UCCIEIOBAHMUS OBLIO TIPEUIOKEHO MOIEIIH-
poBanue. MozenupoBanue ocymiecTBieHo B cpene MATLAB, npu 3ToM HOrpelHOCTb U3TOTOBICHUS JIMHUM 3a1€piKKH
ObLTa Ipe/IcTaBIeHa KaKk HOPMAJIBHO pacIpe/ieleHHast CITyJaiiHast BeJIMIHHA, a [0 Pe3YIETaTOM HCIIBITAaHNH OBLITH MOy deHBI
TUCTOTPaMMBbI PaclpesieIeH s YPOBHS OOKOBBIX JIETIECTKOB aBTOKOPPEIISLIMOHHON (DYHKIMK [T Pa3inyHbIX ycitoBuil. [To-
JydeHHBIE PEe3yJIBTAThI TI03BOJLIOT ONPEASTNTE TPAHIIHbBIE 3HAYCHHST TOYHOCTH H3TOTOBIICHHS JIMHUH 3aePyKKH 1T 00e-
CIIeYEHNs 33JIAHHOTO YPOBHS OOKOBBIX JIEIIECTKOB aBTOKOPPEIALIMOHHON (DYHKIIMH BBIXOZHOTO CHTHAJIA.

STATISTICAL ANALYSIS OF THE INFLUENCE OF DELAY LINES MANUFACTURING
INACCURACIES ON THE PROPERTIES OF FIBER-OPTIC BASEDCHIRP GENERETOR

Zachinyaev Y.V., Gorbunov A.V.
Southern Federal University, Taganrog, Russia (347922, Taganrog, street Chekhova, 2), e-mail:yvzach@sfedu.ru

The article presents the results of a research of nanosecond-width chirp pulse generator based on binary optical fiber structures.
In particular the impact of a manufacturing intolerance of fiber-optic delay lines that are part of binary fiber-optic structures on the
quality of the generated signals is assessed. The autocorrelation function sidelobe level of the of output chirp signals was chosen as
the quality assess parameter. Since experimental evaluation of the required dependence is extremely difficult modeling is used as a
research method. Modeling is done in MATLAB environment. The manufacturing intolerance of the delay lines was presented as a
normally distributed random variable. As a result of research the distribution histograms of sidelobes of the autocorrelation function
were obtained for different cases. The obtained results allow us to determine the extreme values of precision manufacturing delay
lines to ensure a given level of side lobes of the autocorrelation function of the output signal.

METOJIUKA PACYHETA COITPOTUBJIEHUA KAYEHUIO KOJIECA
IO CHEXKHOMY HOJIOTHY IIYTHU C YYETOM HEPABHOMEPHOCTH
PACITPEJEJIEHUSA JABJIEHUU B 30HE KOHTAKTA

3e31om1un /J1.B., Makapos B.C., beasikos B.B.

Hwmxeropoackuii rocynapcTBeHHbIH TexHIUeckuid yHuBepceuteT uM. P.E. Anekceesa, r. Hixanii HoBropon, Poccus
(603950, I'CI1-41, H.Hosropon, yin. MunuHa, 1.24), e-mail: balakhnaman@gmail.com

B crarbe paccMarpuBaeTcs cuia CONPOTHBICHHS KaYEHUIO Kojleca IO CHEXKHOM IMOBEPXHOCTHU U BIIMSHUE Ha Hee
XapaKkTepa paclpeseNeHus HanpsDKeHNH B 30He KOHTAKTa. [1oka3aHbl SKCIIepUMEHTAbHBIE SITIOPBI HOPMAIBHBIX JaBIIe-
HUI B KOHTAKTE IIUHbI ¢ ONOPHOU MoBepXHOCThIO i UH 1300x600-533 « TPOKOJI» u KMU-115AM 12.00 R18. IIpu-
BeJIeHa METOIMKA yueTa HEPAaBHOMEPHOCTH PACTIPENIETICHNST JABIEHUH B KOHTAKTE IIIMHBI C OTOPHOM MTOBEPXHOCTHIO TIPU
pacdeTe CHIIBI CONPOTUBIIEHHS OT CMATHUS CHera. PaccanTaHbI M CBE/IeHBI B TAONMHIy KOA(D(GHUITEHTHI, XapaKTepH3yIOIIHe
HEPABHOMEPHOCTD PACTIPEIENIEHHS JABICHUHN ISl pa3IMYHBIX TUIOB IIHH. [IpoaHanu3npoBaHo BIMSHUE HEPABHOMEPHO-
CTH pacIIpe/ieNIeHysI IaBIeHNIl. YCTaHOBIICHO, YTO PACXOXKACHUS IIPH PacdeTe CONPOTHBICHUS I PA3IMIHON TTyOHHBI
1 TUNIOTHOCTHU CHEKHOTO TTIOKPOBA MOTYT COCTaBIATH OT 25 10 70%. ViccnenoBanus MpoBeAEHBI TP MOIEPHKKE «TPAHTOB
Ipesunenrta PO» Ne 14.124.13.1869-MK «Pa3padoTka MeTosa MoBHIIIeHUS 3 (EKTUBHOCTH HCIIONB30BAHMS TPAHCIIOP-
THO-TEXHOJIOTHYECKHX MAIlIMH B 3UMHUMH MEpHOJ Ha OCHOBAHHHU KCIIEPUMEHTATbHO-TEOPETUUECKUX UCCIIEIOBAHUID.

METHOD OF CALCULATION OF WHEEL ROLLING RESISTANCE ON SNOWY
ROAD WITH TAKING INTO ACCOUNT IRREGULARITY OF PRESSURE DISTRIBUTION
IN THE CONTACT ZONE
Zezyulin D.V., Makarov V.S., Belyakov V.V.

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

The article considers the rolling resistance force of wheel on the snow surface and the influence of the nature
of the stress distribution in the contact zone on the resistance value. Experimental diagrams of normal pressure in
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contact zone of tires with the supporting surface for tires 1300x600-533 «TREKOL» and KI-115AM 12.00 R18
are shown. The methodology of account of the irregularity of the pressure distribution in the tire contact with
the supporting surface when calculating the resistance force is given. Coefficients characterizing the irregularity
of the pressure distribution for different types of tires were calculated and summarized in the table. Effect of the
unevenness of the pressure distribution was analyzed.. Found that difference in the calculation of resistance for
different height and density of the snow cover can range from 25 to 70%. The Investigations were carried out with
the support of «The grants of the President of the Russian Federation» Ne 14.124.13.1869-MK «Development of a
method of efficiency increasing of transport and technological vehicles in winter on the basis of experimental and
theoretical researches»

BBIBOP YIJIA 3AKPYTKU IIOTOKA BO BJATOOTAEJIUTEJE CUCTEMBI
KOHANIUOHUPOBAHUA BO3AYXA JIETATEJIBHOT' O AIIITAPATA

3eaenoB C.H., Cemamko I1.B., llycToB C.E.

Hmxeropoackuii rocynapcTBeHHbI TexHnueckuil yauBepceureT uM. P.E. Anexceesa, Huwxnuit Hosropon, Poccust
(603600, I'CIT-41, . H. HoBropos, yi. Mununa, 24, kopiyc 5), e-mail: tseu@nntu.nnov.ru

[IpuBeneHsl pe3yabTaThl SKCIEPHMEHTATHHO-TEOPETHYECKOTO PEIIeHUs 3aJa9n () (HEKTUBHOTO yHAaTCHHUS U3-
JIMIIHEH BJIAard W3 BO3JyXa CHCTEMbI KOHJWLIMOHMPOBAHMS JIETATEIbHBIX ammaparoB. /st OTAeNeHUs BiIard ObuT
HCTIONIB30BaH IIEHTPOOCKHBIH 3P (PEKT, KOTOPHIH MOSBISETCS B 3aKPyICHHOM B TIOTOKE. Mccre1oBaHus TPOBOAMINCH
Ha OJHOW M3 BO3MOXHBIX KOHCTPYKIMH BJIArOOTAEIMTENS C TPeMs BapuaHTaMM 3aBUXpHUTENCH moroka Bo3nyxa. B
KaueCTBE OIIEHOYHOTO KPUTEPHUS MPUHUMAIACh BETHIHHA KO (PHUIIMEHTA BIAr0OTACICHHUS, KOTOPast OIPeeNsinach B
00J1acTH 331aHHBIX TEXHHYECKUM 3aJJaHueM NPeJIeIbHBIX 3HAYSHUH pacxo/ja BO3AyXa U THAPABIHYECKOTO COTPOTHB-
JICHUS BIArOOT/CNUTEN. Bu3yanu3anus moToka, BEIOTHEHHAS ¢ TIOMOIIbI0 mporpammel Flow Vision, n mocnemyro-
UK aHaJIN3 NO3BOJIMIIM YCTAHOBUTH PallMOHAJILHOE KOHCTPYKTHUBHOE PELICHUE AT 3aBUXPHUTENS BIArOOTACIUTEINs
CHCTEMbl KOHAWIMOHMPOBAHMS BO3IyXa. VICTONB30BaHHBIM B paboTe IKCIEPUMEHTAIbHO-TEOPETHISCKUI METOT
MOMCKA PALMOHAIBHBIX KOHCTPYKTHBHBIX PEILICHHUH MO3BOJSIET 3HAYUTEILHO COKPATHTh 00BEM JOPOTOCTOSIIINX Ha-
TYPHBIX 9KCTIEPHIMEHTOB.

CHOICE OF THE ANGLE OF TWIST FLOW DURING THE VLAGOOTDELITELE
OF THE AIR CONDITIONING SYSTEM OF AN AIRCRAFT

Zelenov S.N., Semashko P.V., Shustov S.E.

Nizhny Novgorod State Technical University named after R.E. Alexeev, Nizhny Novgorod, Russia
(41, GSP-603600, Nizhni Novgorod, Minin St., building 5, 24), e-mail: tseu@nntu. nnov. ru

The results of experimental-theoretical challenges effective removal of excess moisture out of the air conditioning
system for aircraft separation of moisture has been used centrifugal effect, which appears in the swirling flow. studies
were carried out on one of the designs or with three options for air flow zavihritelej. evaluation criterion has been
adopted as the value of the coefficient of moisture separation, which was defined in the technical specifications specified
limits the air flow and the hydraulic resistance or flow Visualization.by using the program Flow Vision, and subsequent
analysis revealed the rational or transformed into a constructive solution to the air conditioning system Used in the
work Experimental-theoretical method of searching for rational design solutions can significantly reduce the amount
of costly natural experiments.

OHEHKA 5®®EKTUBHOCTHU 3ATTTYBJSIEMOCTH JJUCKOBBIX PABOYUX OPTAHOB
JIECHBIX OPYIUMU 11O PE3YIIBTATAM UMHUTALHMOHHOI'O MOJAEJINPOBAHUA

3eaukoB B.A.

OI'BOY BIIO «BopoHexckas rocyaapcTBeHHas JIECOTEXHUYECKas akagemus», Boponex, Poccus
(394087, . Boponex, yi. Tumupsizesa, 8), e-mail: zelikov.1974@mail.ru

Pa3paboTana HMHTAIIMOHHASI MOJIEJIb JIBHJKCHUS T0YBOOOPa0aTHIBAIONIEIO arperara Ha JICCHOM 00beKTe, uc-
CIIEZIOBAHO BIMSHHUE CMEIEHHS MIAPHUPOB 33JHUX KOHIIOB TAT HABECHOTO YCTPOMCTBA TPAKTOpPa OTHOCHTEIHHO
paMbl Opy/IUs Ha IOKa3aTesd 3arlyOiIieMOCTH U HEPaBHOMEPHOCTH ITyOUHBI 00pabOTKH ero paboyux OpraHoB.
Pa3paborana koMmbIOTepHAs MPOrpaMMa Ul ONTUMH3AINK Ha OCHOBE KOMIIBIOTEPHBIX SKCHEPUMEHTOB OCHOB-
HBIX KOHCTPYKTHUBHBIX ITapaMeTPOB HAaBECHOI'O YCTPOMCTBA JIECHOTO I0YBOOOPAOATHIBAIOIIEIO OpyIus. AHAIH3
MTOJYYSHHBIX PE3YITAaTOB MOACIHPOBAHNS 110 OTIPEIEICHUIO BIMSHHS MECTOIIONIOKEHH)S IapHUPA 33 HETO KOHIA
BEpPXHEH TAI'M CTaHAApTHOIO HABECHOI'0 YCTPONUCTBA HA TPAGKTOPHUIO NIEPEMEILEHUSI MTHOBEHHOIO LIEHTpa Bpallle-
Hua (MLB) HaBecHOTrO ycTpoicTBa MmoKasall, YTO BEPXHSSI M HWKHHE TATH CTaHOBSTCS Oojiee MapaiebHBIMH,
B pe3ynbTare 4ero tpaekropus aswwkenus MIIB npu pabore kyiabTUBaTropa nepemMeniaeTcs MperMyIeCTBEHHO
3HAYUTENBHO BIEpEN MO0 XOAY ABIDKEHHS TpakTopa. [lo 2Toi mpHumHE CTaHZapTHOE HaBECHOE yCTPOUCTBO HE
obecnieunBaeT 3¢ GeKTHBHYI0 paboTy AMCKOBBIX OPYIAMH Ha JIECHBIX 00bekTax. B To ke Bpems mpeasaraemas
aBTOPOM KOHCTPYKIIHS MPUCTIOCOOIEHNUS K CTAaHJapPTHOMY HABECHOMY yCTPOWCTBY IO3BOJSET CYIIECTBEHHO TO-
HU3UTH MecTononoxenne MIB, 6inarogaps uemy obecrieunBaeTcs BHICOKas 3arIy0IsieMOCTh JAUCKOBBIX PabOYMx
OPraHOB M KauecTBO 00pabOTKH MOYBBI HABECHBIX AMCKOBBIX JECHBIX U CEIbCKOXO03SHCTBEHHBIX OpYyANil (TIIyTOB,
00pOH, KyIbTHBATOPOB, JYIIHILHUKOB, TUCKATOPOB).
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EFFICIENCY EVALUATION OF DEEPENING OF FOREST DISK TOOLS BASING
ON RESULTS OF IMITATION MODELING

Zelikov V.A.
Voronezh State Forestry Academy, Voronezh, Russia (394087 Voronezh, Timiryazeva str., 8), zelikov.1974@mail.ru

The imitating model of movement of soil-processing unit on forest object is developed. Influence of shift of hinges of
the back ends of rods of the tractor hitch mechanism concerning a tool frame on deepness and depth irregularity of disk tools
processing is investigated. The computer program for optimization on the basis of computer experiments of the key construction
parameters of the hitch mechanism of the forest soil-processing tool is developed. Model shows that hitch mechanism has the
most optimum parameters, when upper and lower rods are almost parallel. The reason is that the current rotation center of the
hitch is far ahead and in the bottom the tractor. Therefore the standard hinged mechanism doesn’t ensure effective functioning
of disk tools on forest objects. However, a construction of the adaptation offered by author to the standard hitch mechanism
allows to lower location of the current rotation center significantly. It promises a high deepness of disk tools and quality of soil-
processing for many forest and agricultural tools (plows, harrows, cultivators, hoeing plows, diskators).

OBOCHOBAHMUE U PA3PABOTKA HOBOI TPUBOTEXHOJIOTMH
JJIA AHTUOPUKIITUOHHBIX MATEPUAJIOB

3eaunckuii B.B., Cyuniaun JI.H.

Mypomckuit uacTUTYT (puman) GIBOY BIIO «Bragumupckuiil rocynapcTBeHHbIH YHUBEPCUTET UM. AJleKcaHIpa
I'puropreBrya u Huxonas ['puropeeBunda CroneroBeix», Mypom, Poccust
(602264, r. Mypowm, yi. Oprosckast, 23), e-mail: selvik46(@yandex.ru

B crarse nprBoauTCSt TPHOOTIOrHYecKoe 000CHOBAHIE HOBOTO Ie(hOPMAIMOHHO-TEPMITIECKOT0 METOMIA MPHIAHHS TIOBEPXHO-
CTSIM TPEHHS MATEPHAIOB ISl HOJIIMITHUKOB CKOJIBKEHHS YITyUIICHHBIX aHTH(PUKIIMOHHBIX CBOHCTB (BBICOKOH 33JMPOCTOIMKOCTH,
TIPHPadATHIBAEMOCTH 1 JIP.) 3 CIET CO3AHNST MOIM(HIIPOBAHHOTO TIOBEPXHOCTHOTO CIIOSL. MeTox OCHOBAH Ha FICTIONE30BAHNH 110~
BEPXHOCTHOIO [IACTUYECKOTO BO3IGHCTBYS C MOCISYFOLICH pean3aliel sBIeH i TepMUYECKOro BO3BpaTa 3a cueT (pPpUKIMOHHOTO
HarpeBa TOHKOTO TIOBEPXHOCTHOTO cJI0s1. PaccMOTpeH psif| BayKHEHIIIHX MOKa3aTesiel TPEHNsT, 00eCTIeYMBAIOIIHX Pab0TOCTIOCOOHOCT
TPUOOCHCTEM B SKCTPEMANIbHBIX YCIOBHAX PabOThL. Ha OCHOBE 3aKOHOB MEXaHHKHM TBEPIIOTO JIehOpMHUPYEMOTO Tella, OCHOB Mare-
PpHATIOBEICHNST M 3aKOHOMEPHOCTEH TPEHFS! ¥ M3HAIIMBAHFS OLEHEHBI BO3MOKHOCTH TPAHC(OPMAIH ITHX TIOKasaTenel B Omaro-
TIPYSITHYEO CTOPOHY 3a CUET HCIIONB30BaHHsT HOBOTO MeTonia. IIpHBeneHs!I yCIoBHs MPOBEIEHNs SKCIIEPMMEHTOB Ha 00pa3iiax Moj-
IIVITHAKOBBIX CIUIABOB, PHMEHSEMBIX B COBPEMEHHBIX MOPIIHEBBIX ABUTATEIIIX. [ IpesicTarieHb! pe3ysbTaTh! SKCIIEPHMEHTATIHOTO
M3yUeHus TpUOOoaeOpMAIMOHHBIX SIBMICHU [Tt 9THX CIUIABOB B 0a30BOM BapHaHTE H C MPEIBAPHTENHHO MPOBEICHHBIM MOTH(H-
IIMPOBAHHEM TIOBEPXHOCTHOTO ¢J10s1. OTMedeHa IPHHIMITIATBHAS BOSMOKHOCTB CyIIECTBEHHOTO TIOBBIIIICHHS CITY>KEOHBIX CBOFCTB
HICCIIETyeMOH IPyIIb MATEPHAJIOB HA OCHOBE MPUMEHEHHS! TIPE/ICTABICHHOTO CrIoco0a MOTU(HIIMPOBAHKSL.

JUSTIFICATION AND DEVELOPMENT OF NEW TRIBOTECHNOLOGY
FOR ANTIFRICTIONAL MATERIALS

Zelinsky V.V., Suchilin D.N.

Murom Institute (Branch) of Vladimir State University n.a. A.G. and N.G. Stoletovyh , Murom, Russia
(602264, Murom, Orlovskaya street, 23), selvik46@yandex.ru

The article provides a tribological study of new strain-thermal method of achieving friction surfaces of materials for sliding
bearings improved antiffiction properties (high resistance to scoring, running-in, etc.). by creating a modified surface layer. The method
is based on the use of surface plastic impact with subsequent implementation of thermal phenomena return by frictional heating of a
thin surface layer. Considered a number of the most important indicators of friction providing performance tribosystems in extreme
conditions. On the basis of the laws of mechanics of deformable bodies, foundations of materials science and the laws of friction and
wear evaluated possible transformation of these indicators in the favorable direction by using the new method are given conditions
of experiments on samples bearing alloys used in modern piston engines. The results of an experimental study tribodeformation
phenomena for these alloys in the base case and conducted a pre-modification of the surface layer. Noted a fundamental possibility of a
significant increase of service propetties of the study group on the basis of the application materials submitted by a method modification.

CIIOCOBbI MOANPUIINPOBAHUSA HAIIVIABJIEHHOI'O METAJIJIA
HAHOCTPYKTYPUPOBAHHBLIMU NOPOINKAMM JIJIA YBEJIMYEHUA
MEXAHUYECKHUX CBOUCTB CBAPHBIX COEJUHEHUU

3epuun E.A., Ky3nenos MLA.

HOpruHcKkHit TeXHOIOTHUECKUH HHCTUTYT ((uinai) ¢peaepaabHOro rocy1apcTBEHHOTO aBTOHOMHOTO
00pa30BaTeIbHOTO YUPEKICHUsI BBICIIETO 00pa3oBanust «HannoHa bHBIH HCCITeI0BATEbCKUI
ToMmckuii monmuTexHUIeckuii yauBepcute™, FOpra, Poccus (652050, FOpra, yi. Jlenunrpasickas, 26),
e-mail: kyznechik 85@mail.ru

B nanHoit pabote paccMOTpeHbI CIIOCOOBI BBE/ICHNS HAHOCTPYKTYPHUPOBAHHBIX MTOPOIIKOB B )KUJIKYIO CBAPOUHYIO
BaHHY IIPH Pa3JIMYHBIX CIIOCO0AX JYrOBOIl CBApKH ILIABSIIMMCS 3JICKTPOAOM (pydHasi IyroBas cBapka ITOKPHITHIMH
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JIEKTPOAAMH, CBApKa IUIABSIIIUMCS JIEKTPOIOM B Cpe/ie 3alMTHBIX I'a30B, CBapKa Mo ciioeM (irtoca), a TakkKe UX
BIMSHUCE HA CTPYKTypy HAIUIaBICHHOTO METAJUIAa U CBOWCTBA CBApPHBIX COEAMHEHUH. AHAIN3 HCCIIEIOBAHHUN ITOKa-
3aJl, 4YTO B pe3y/bTaTe BBEICHUS HAHOCTPYKTYPUPOBAHHBIX IOPOLIKOB B CBAPOYHYIO BaHHY NP AyTOBOH CBapKe Iia-
BAIMIAMCS SJIEKTPOIOM IIPOUCXOINT: - MOTU(PHUIUPOBAHIE HAIUIABICHHOTO METAIIIA;- YIyqIIeHHE yIapHOU BI3KOCTH
U TBEPJOCTU MeTaJljIa IIBa;- U3MEJIBYCHUE 3epHa B CTPYKTYpE 30HBI TEPMUUYECKOTO BIMAHUSA;- YIydllIeHHE CBOMCTB
IyTH ¥ ()OPMHpPOBAHUE CBAPHOTO IIBA;- MOBBIIICHHE MPOU3BOJUTENLHOCTH Ipouecca cBapku. [IpeanokeH HOBBIH
Croco0 BBE/ICHHS HAHOMIOPOIIIKOB B CBaPOYHYIO BAaHHY Yepe3 3allUTHBIH Ta3, 3aKII0YarONIHICs B JO3UPOBAHHOI MO~
Jade HaHOCTPYKTYPHUPOBAHHBIX YACTHUIl XMMUYECKUX IEMEHTOB UYepe3 3allUTHBII Ta3 MpU HOMOIIH CIIEIHATHHOTO
yCTpoiicTBa.

METHOD OF MODIFYING THE WELD METAL NANOSTRUCTURED POWDERS
FOR INCREASING THE MECHANICAL PROPERTIES OF WELDED JOINTS

Zernin E.A., Kuznetsov ML.A.

Yurginskij Technological Institute (branch) of the Federal State Autonomous Educational Institution
of Higher Education, «National Research Tomsk Polytechnic University», Jurga, Russia
(652050, Jurga, Leningradskaya str., 26),
e-mail: kyznechik 85@mail.ru

In this paper some methods for introducing nanostructured powders into the liquid weld pool with different
methods of arc welding (manual arc welding with coated electrodes, welding consumable electrode gas-shielded,
submerged arc welding), as well as their influence on the structure and properties of the weld metal welds. Analysis
Research has shown that as a result of nanostructured powders into the molten pool during arc welding occurs: -
modification of weld metal; - improving the toughness and hardness of the weld metal - grain refinement in the HAZ
structure, - improvement in the properties of the arc and the weld formation seam - increased productivity of the
welding process. We propose a new method of introducing nanopowders into the weld pool through the shielding gas,
which consists in applying a dosage of nanostructured particles of chemical elements through the shielding gas using
a special device.

TEXHOJIOTUSA PABPABOTKH HH®OPMAILIMOHHO-ITIONCKOBBIE
CUCTEMBI IPEAITPUATHUSA TOPI'OBJINA

3oubnukoB B.K., Aonynnaes V.A.

OI'BOY BIIO «BopoHexkckas rocyIapcTBEHHAs JIECOTEXHHYECKas akaaemMus» Boponex, Pocenst
(394087, . Boponex, yi. Tumupszesa, a. 8),
e-mail: abdullaev.ulmas@mail.ru

Co3nanne UIIC mo TOproiax OacT BO3MOXKHOCTH ITAHUPOBATH, IPOrHO3UPOBAThH M OTIEPATUBHO PEIIaTh 3a1adu
00 3(QeKTUBHOM HCIIOIB30BAHUN PECYPCOB NPEANPUATHH. A TaKkke OCYIIECTBIATH IepepacrpeieeHue IPOU3BOJI-
CTBEHHBIX PECYPCOB B COOTBETCTBUH C BO3HUKAIOIINMH IIOTPEOHOCTSIMHU (CTPOUTEIHCTBO HOBBIX MIPEIIPHATHH, H3Me-
HEHHe yCclIoBUi pabOTHI U T.1.), BbIIABATh IO 3alIpOCaM AUPEKTUBHBIX OPraHOB pa3/IMYHbIe aHATUTUYECKHE CIPABKH,
MIPOEKTHPOBAHHE BBITYCKA W3/ICJIUH 110 3aIpocaM oTpeduTeneif, (popMHpOBaTh EANHUIHBIC HH(POPMAIIOHHBIC (haiiIbl
0 TOPrOBJIU NPEINPUATUS U T.I. YKa3aHHbIM KOMILIEKC 3a/1a4 peanusyercs myteM cozaanus UIIC B pamkax HOBOH uH-
(hopMaMOHHON TEXHOJIOTHHU TIPEANIPUSITHH TOProBid. L{enbio TaHHOH cTaThs SIBISETCS TOKAa3aTh TEXHOIOTHIO Pa3pa-
00TKM MH()OPMALMOHHBIX CHCTEM B yIIPaBICHUH IIPOU3BOACTBEHHBIM NPEAIIPHATHEM TOPTOBIH, KOTOPBIE YIIyHIIAIOT 1
ONITHUMH3HPYIOT LIeJIeBBIe TOPTOBBIC MPOLECCHI NPEIPHUATHH C UCIOIB30BAaHNEM CHCTEMBI YIIPABJICHNUS 0a3bl JaHHBIX.
Pa3paboTaHO KOHKpPETHbIE MEPEUeHb KOMIUIEKCOB 3a/1a4, CTPYKTypa 0a3bl JaHHBIX MPEANPUSITHH TOPTOBIIH, CXEMbI
00paboTKH HH(POPMALIMOHHBIX TIOTOKOB II0 ATAllaM B pekKuMe on-line. PaccMOTpeHO BOIPOCH! MPOrpaMMHOTo obecte-
YeHHs] HHPOPMAI[HOHHO-TTOUCKOBBIX CHCTEM C TIOMOLIBI0 oducHoro npunoxerus Windows XP.

TECHNOLOGY DEVELOPMENT INFORMATION ENTERPRISE SEARCH TRADE
Zolnikov V.K., Abdullaev U.A.

Voronezh State Academy of Forestry, Voronezh, Russia (Voronezh, 394087, st. Timiryazeva 8),
e-mail: abdullaev.ulmas@mail.ru

Creating IRS on trade will give the opportunity to plan, predict and solve the problem of the efficient use of
resources companies. And also to redistribute productive resources in line with emerging needs (construction of
new plants, changes in the conditions of work, etc.), to issue search requests policymakers various briefs, design
release of products on consumer demands, to form individual data files on the Enterprise and Trade etc. This
complex task is realized through the establishment of the IRS in the new information technology companies trade.
The purpose of this article is to show the technology development of information systems in the management
of industrial enterprise trade that improve and optimize the target trading processes using enterprise management
system database. Developed a list of specific set of tasks, the structure of the database of sale, the processing circuit
of information flow on the stage in the mode of on-line. Having considered the question of software retrieval systems
using a desktop software Windows XP.
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9KCTPEMAJILHOE YIIPABJIEHUE HECTAIITMOHAPHBIMU HEJIUHEWHBIMUA
OBBEKTAMMU ITPU 'OPU30OHTAJIBHOM JIPEU®E CTATUYECKOU XAPAKTEPUCTUKU
CO CMEINAHHBIM BXOKAEHUEM BPEMEHU B MATEMATUYECKOE OITMCAHUE

3o0T10B A.B.

OI'BOY BIIO «BsTckuii rocyrapcTBeHHBIH yHUBEpcUTeT», Kupos, Poccus
(610000, r. Kupos, yi1. Mockosckas, 36), e-mail: zotov.aleksandr.vikt@yandex.ru

Crarbsi MOCBSIIIEHA ONPEIETICHHIO COOTHOIICHHUS TapaMETPOB B MATEMATHYECKOM ONMCAHNH OOBEKTa YHPABJICHHS C
IKCTPEMAJIbHOM CTaTHYECKOH XapaKTePUCTUKOM M MapamMeTpoB MHTETPaIbHOTO KPUTEPHs KauecTBa (XapaKTepH3YIONIEero
Pacxoz pecypcoB), PU KOTOPOM JIOCTUIAETCsl aCHMITOTHYECKAst YCTOHYHBOCTD OOBEKTA YIPABICHHS B TOUKE IKCTPEMYMa.
3ajiaua peraeTcst 3a CYET HaXOXKJIEHHsT 0CO00T0 yIpaBieHus (IPUMEHNTENBHO K TIPUHIMITY MakcuMyma [loHTpsiriHa) n3
TIPUMEHEHNUST YCIIOBUI OOIIHOCTH MOJIOXKEHHUS JUIsL HEJIMHEHHBIX 00BEKTOB B PACIIMPEHHOM IPOCTPaHCTBE KoopauHar. C
HOMOIIBIO KaYeCTBEHHO Teopun TU(GepeHINaTbHBIX YPaBHEHNH UCCIIEIOBAHbI COCTOSHUSI PAaBHOBECHS! (0COOBIE TOUKH)
CHCTeMBI T PepeHITHATBHBIX YPAaBHEHUH, XapaKTEePH3YIOMNX 00BEKT yrpaBieHus. [laHbl peKoMEeHIAINH 10 BEIOOPY MH-
TErpaJIbHOTO KPUTEPHsI KauecTBa, MPH KOTOPOM HaiiJIeHHOe 0co00€e YIpaBIeHUE SIBISIETCS] KCTPEMAaJIbHBIM, T.€. TIePEBOIUT
OOBEKT yIpaBJICHHS IO ACHCTBHEM JAaHHOTO 0COOOTO YIPABJICHHS B TOUKY SKCTPEMyMa CTAaTHYECKON XapaKTePHUCTHKH.

EXTREMAL CONTROL OF NON-STATIONARY NONLINEAR OBJECTS AT HORIZONTAL
DRIFT STATIC CHARACTERISTICS WITH THE MIXED ENTRY OF TIME
INTO THE MATHEMATICAL DESCRIPTION

Zotov A.V.

Federal Government-financed Educational Institution of Higher Professional Education «Vyatka State University»,
Kirov, Russia (610000, Kirov, Moskovskaya Street, 36), e-mail: zotov.aleksandr.vikt@yandex.ru

Article is devoted to the definition of the relation of parameters in the mathematical description of the control object
with extreme static characteristic and parameters of integral quality criterion (characterizing the consumption of resources)
, at which the asymptotic stability of the control object at the extremum point. The problem is solved by finding a special
control (with respect to the Pontryagin maximum principle) from the application of the conditions of general position for
non-linear objects in the extended space coordinates. By using the qualitative theory of differential equations investigated
the equilibrium state (singular points) of system of differential equations describing the control object . Recommendations
are made on the choice of the integral quality criterion , at which the found special control is extreme, that is moves to
control object under the influence of this special control in extremum point on the static characteristic.

NJAEHTU®UKALUSA TAPAMETPOB ITPOLECCA ITPON3BOJACTBA IPEBECHBIX
HEJJIET HA OCHOBE AKTUBHBIX IPOU3BOACTBEHHbBIX OKCIIEPUMEHTOB

3oroBa E.B.

OI'BOY BIIO «BopoHeskckas rocyaapcTBEHHas JIECOTEXHUYECKas akafaeMus», Boponex, Poccust (394087,
Boponex, yn. Tumupsizesa, 8), e-mail:zev.23021980@yandex.ru

[IpencrapieHsI pe3yIBTaThl MATEMATHUECKON HACHTU(UKAIIMH BBIXOIHBIX IIETIEBBIX (PYHKIHIA Mporiecca MpOU3BOJICTBA
OMOTOIIMBA B BUIE TIEJUIET U3 OTXO/IOB IPEBECUHBL. BbUT pa3paboTaH II1aH aKTHBHBIX MPOU3BOJICTBEHHBIX SKCIIEPUMEHTOB C
Y4ETOM Crien()IYecKuX 0COOCHHOCTEH MPUMEHSEMOT0 MPOMBIILIEHHOTO 000pYIOBAHHS, TEXHIIECKOH XapaKTePUCTUKH, a
TAKOKE OTPE/ICTICHHBIX CBOMCTB ChIpbsi. Ha OCHOBE aKTMBHBIX TIPOM3BOACTBEHHBIX SKCIIEPUMEHTOB TIPH JIOCTATOUYHO IIMPOKOM
BapEUPOBAHUN PEKIMHBIX MTAPAMETPOB TOTy4YeHa 00bEKTHBHAS HH()OPMAIIUS O BEIXOIHBIX [IEIEBBIX (DYHKIHSX WA TEXHUKO-
SKOHOMHMYECKHUX OKAa3aTelIsIX paccMaTpuBaeMoro nporecca. [Ipu 31om Obut yuTeHbI TapaMeTpbl, 00bEKTHBHO U3MEHSIOLINE-
Csl TT0 BEPOSTHOCTHBIM 3aKOHAM B PeasIbHBIX IOCTATOYHO IMPOKUX Jrara3oHax. [lomydeHHble ypaBHeHH H3MEHEHHUS SHEPIo-
€MKOCTH M MEXaHUYECKOI MPOYHOCTH TEJUIET, TEMIIEpaTypbl MaTPHLIb, IPOU3BOAUTEIFHOCTH MIPHUMEHSIEMOT0 000pYIOBAHMS,
ce0ECTOMMOCTH BBIITYCKaeMOI TIPOTYKIIHH OKa3aJIHCh TOCTATOYHO a[ICKBATHBIME PEATbHOMY TIPOIECCY MPH CPEIHEH OmmoOKe
0,562 % 1151 Beeii cepun SKCIIEPHUMEHTOB TS BCEX BBIILICYKA3aHHBIX LENeBbIX (DyHKIMA. DTH ypaBHEHUS JAI0T BO3MOKHOCTh
TIPOBOJIUTH OTHOKPHTEPHAITBHYIO I MHOTOKPHATEPHAITBHYIO ONTHMH3ALMH TS OBBIIICHUS SP(EKTHBHOCTH TIporiecca mpo-
M3BOJICTBA MEJUIET, TIPOBEJCHNS TEXHUKO-3KOHOMUYECKOTO aHAIM3a B IIPOU3BOACTBEHHBIX YCIOBUSX C LIEJbIO ONTUMH3ALUN
TIPUMEHSIEMBIX PEKIMOB H CO3/IAHHS MaTEMAaTHYECKOTO aIapara sl CHCTEM aBTOMATHIECKOTO YIPaBJICHHUs 000pyIOBAHHEM.

IDENTIFICATION PARAMETERS OF PRODUCTION WOOD PELLETS PROCESS
BASED ON ACTIVE PRODUCTION EXPERIMENTS

Zotova E.V.

Voronezh State Academy of Forestry and Technologies, Voronezh, Russia
(394087, Voronezh, street Timiryazeva, 8), e-mail:zev.23021980@yandex.ru

The results of mathematical identification of output objective functions of the process of biofuel production in
the form of pellets from waste wood are presented. Plan of active industrial experiments was developed, taking into
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account the specific features of the used industrial equipment, technical specification, as well as certain properties
of raw materials. Based on active industrial experiments with sufficient variation of operating parameters, objective
information about the output objective function or technical and economic parameters of the process was get. At the
same time, parameters, objectively changing according to the laws of probability in real rather wide ranges, were
considered. The resulting equations of energy intensity changes and mechanical strength of the pellets, the temperature
of the matrix, the performance of the used equipment, production costs were quite adequate to the real process with an
average error of 0.562 % for the entire series of experiments for all of the above-mentioned objective functions. These
equations make it possible to carry out single-criterion and multi-criteria optimization to enhance the effectiveness
of the production process of pellets, feasibility analysis in industrial environment to optimize the possible modes and
create mathematical apparatus for automatic control systemsequipment.

PEIIEHUE IIPOBJIEMbI YIIPABJIEHUSI KPOBJIEH ITPU MMOJI3EMHOM PA3PABOTKE
TAUMBIJIBIPCKOI'O KAMEHHOYT' OJIBHOI'O MECTOPOX/IEHUSA
B PECITYBJIMKE CAXA (AKYTHS)

3yokoB B.II., Bacuibes I1.H., MUynuna T.M.

dernepanbHOE rOCYIapCTBEHHOE OIO/DKETHOE yuperk/ieHne Hayku MHetuTyT ropHoro aena Cesepa uM. H.B.Yepckoro
Cubupckoro otaenenus Poccuiickoit akanemuu Hayk (MIJIC CO PAH), Skytck, Poccust
(4112, Slkytck, np. Jlenuna, 43), e-mail: igds@ysn.ru

TalMBIIBIPCKOE KAMEHHOYTOIEHOE MECTOPOXK/ICHHE PacIOIOKeHO Ha ceBepo-3amnane Pecrybmukm Caxa (SIky-
Tusi). banmaHcoBble 3amackl yIiis TOr0 MECTOPOKICHHUS COCTABISIOT Mo KareropusiM A+B+C1 162956 Tric. T, 10 Ka-
teropun C2 B xonmuuectBe 160100 Thic. T. Yrin kamenHble, Mapku Jl. YTodbHBINA IUIACT MOLIHOCTBIO OT 1M 110 4M
3aj1eraeT MoJIOTOo C YIJIaMU MaJIeHuUs J10 5°, KPOBIIA IUIacTa MpeJICTAaBICHA CEPhIM ITECYaHUKOM, 110YBa COCTOUT M3 IeC-
YaHO-IIIMHKUCTOrO ciaHa. KOHTaKThl yroJIBHOTO IUIacTa Kak ¢ KPOBJIeii, Tak 1 MOYBOil 1OBOJILHO pe3kue. Temmneparypa
BMELIAIONINX NOpoJ cocTaBisieT -5° -8°. PaccTosiHue oT miacta 10 moBepxHocTu cocrasiseT oT 0 go 200 m. [nsa
OCBOEHHS YKa3aHHOTO MECTOPOXKICHHS HEOOXOIMMO pelaTh HEebIH Psi CIIOKHBIX BonpocoB. OnHOM U3 IpoliIeM sB-
nsieTcst CIOXKHOCTE B ynpasieHnu kposieid. B UTJIC CO PAH paspaboran crocod ynpaBieHHs TPyIHOOOpYIIaeMOit
U TPYIHOYIPABIAEMOIl KPOBJICH, 3aK/IIOYAIOLINIICSA B TOM, YTO HA IIOBEPXHOCTH HaJl BHIPAOOTaHHBIM IPOCTPAHCTBOM
MOHTHPYIOT BUOPATOPHYIO YCTAHOBKY, C IIOMOIIBIO KOTOPOH OCYIIECTBIISIIOT MEPBUYHYIO 1T0CAAKy KpoBiH. OHOBpe-
MEHHO ¢ PabOTOH BUOPATOPHON YCTAHOBKH BEAYT AMCTAHIIMOHHOE HAOIIONCHHE 3a CMEIICHHEM TOPOJ] KPOBJIH.

SOLUTION OF ROOF CONTROL FOR UNDERGROUND MINING OF TAYMYLYRSKOE
COAL DEPOSIT IN REPUBLIC OF SAKHA (YAKUTIA)

Zubkov V.P., Vasiliev P.N., Iudina T.M.

Institute of Mining matter in the North regions named after N.V. Chersky and related to the Russian Academy of
Science Siberian Branch (IGDS SO RAN), Yakutsk, Russia (4112, Yakutsk, Lenin Avenue, 43),
e-mail: igds@ysn.ru

Taymylyrskoe coal deposit is located in north-west of Republic of Sakha (Yakutia). Coal reserves are by category
A+B+C1 162956 thousand t, C2 — 160100 thousand t. The grade of coal is D. Coal seam lies gently dipping with angles
up to 5°, roof seam is represented in gray sandstone, the soil consists of sand-shale. Contacts of the coal seam as a roof,
and the soil are quite sharp. The temperature of the surrounding rocks is -5 © -8 °. The distance from the formation to the
surface is from 0 to 200m. It is necessary to solve a number of complex issues for mining of Taymylyrskoe coal deposit.
One of the problems is the difficulty in roof control. The method for roof control breaking bad and poorly managed is
developed in Institute of Mining matter in the North. The method consists in the fact that vibrator unit through which
primary landing roof made is mounted on the surface over goaf. Remote monitoring of the displacement of the roof
rocks are carried out at the same time with the work of dipole installation.

AHAJIM3 OTKA3OB M HEUCITPABHOCTEM ABTOBYCOB JIMA3
3yopunkac U.H.

OI'BOY BIIO «HoBropoackuii rocynapcTBeHHBIN yHHBEpcUTeT UMeHH SIpocnaBa Mynporo», Benukuit Hosropoz,
Poccus (173003, r. Benukuit HoBropon, yi. bonsmas Cankr-IlerepOyprekas, 41),
e-mail:Igor.Zubrickas@novsu.ru

B crarbe n3noxkeHbl pe3ysIbTaThl aHalN3a 0TKa30B U HercnpaBHOcTel aBToOycoB JInA3. VcenenoBanus poBo-
ek Ha 6aze OO0 «ABroOycHbIN mapk» I. Benukuit HoBropoa. AHanu3 mpoBOJHICS € LEIbIO BBIBICHNS NPUUUH
OTKa30B aBTOOYCOB Ha JIMHHUH, HEBBIXOJIOB Ha JIMHHUIO, @ TAKXKE 3asBOK HA TEKYIINI pEMOHT. AHAJIN3 BKIIIOYAJ B CeOs:
00paboTKy MCXOIHBIX JaHHBIX 00 MccaeayeMbIx aBToMoOmIax 3a nepuon ¢ 2011 mo 2013 roa. IlpoBeneHHslil ananus
TI03BOJIHIT OTIPEAEIINUTH CUCTEMBI U arperarhl, 0TKa3bl KOTOPBIX HAaHOO0JIee YaCTO CTAHOBIIINCH IPUYMHON OTKa3a aBTo0y-
COB Ha JIMHUH MJIM HEBBIXO/Ia aBTOOYCOB Ha JIMHUIO, YTO JAJI0 PEAJIbHYI0 BO3MOXKHOCTD JUIsl BBIPAOOTKH PEKOMEHAAIINH
pykoBozcTBy OOO «ABTOOYCHBIH ITapK» MO COBEPIICHCTBOBAHUIO CHCTEMBI TEXHHYECKOTO 0OCITY)KUBAHUSI U PEMOHTA
aBToOycoB JInA3.
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ANALYSIS OF FAILURES AND MALFUNCTIONS OF BUSES LIAZ
Zubritskas I.I.

Novgorod state University named after Yaroslav the Wise, Novgorod the Great, Russia,
(173003, Great Novgorod, street Bolshaya Sankt-Peterburgskaya, 41), e-mail: Igor.Zubrickas@novsu.ru

In the article the results of the analysis of failures and malfunctions of buses LiAZ. Studies were conducted on the
base of LLC «Bus Park», Velikiy Novgorod. The analysis was conducted with the purpose of revealing of the reasons
of failures of buses on line, off line, and bids for repairs. The analysis included processing of initial data about the
researched cars for the period from 2011 to 2013. The analysis allowed to define systems and assemblies, failures are
most often been the cause of failure of buses on line or absence of buses on the line that gave a real opportunity to make
recommendations to the management of LLC «Bus Park» on improving the system of technical service and repair of
buses LiAZ.

OCOBEHHOCTHU ®OPMHUPOBAHUS COEJJMHEHUSA TTPHU JIEKTPOKOHTAKTHOM
HABAPKE ITPOBOJIOKOU HAKJIOHHBIMH JIEKTPOJJAMUA

3p10uH U.H.

OI'BOY BIIO «MockoBCKHH roCcynapCTBEHHBIN TeXHUUECKUH yHUBepcuTeTHM. H.D. baymanay,
Kanyxckuit pumman, Kanyra, Poccus (248000, Kanyra, yn. baxenosa, 11.2), e-mail: igor.zybin@mail.ru

IMoxa3zaHa BO3MOKHOCTb MCIIOIB30BAHMS OCAJKU ITPOBOJIOKH JIJIsl KOHTPOJIS KauecTBa COSAMHEHUs METaJIoB Oe3
HEIPOBapoOB MPH EKTPOKOHTAKTHOI HaBapke mposonokoil (OKHII) HakIOHHBIME 37€KTpOAaMH. YCTaHOBIIEHO, UYTO
HaBapKa JieTaliell HaKJIOHHBIMH SJIEKTPOJAMH BBINOIHSACTCS MPH HAJTWYUK TaHT€HIHAIbHON CHIIBI, TIPUBOJSAIIEH K 110-
SIBIIEHUIO TAHTEHIMATbHBIX HANPSDKEHUH B 30HE KOHTAKTa COEMHIEMBbIX MeTa/lioB. Iloka3aHo, 4YToO TaHI€HIMATbHbIE
HANPsDKEHUS CIIOCOOCTBYIOT AKTUBAIIMU KOHTAKTHBIX IIOBEPXHOCTEH, yCKOPEHHIO 00pa30BaHus (PU3HYECKOrO KOHTAK-
Ta METAJUIOB B 30HE MX COEMHEHHs, a TAKKE CHOCOOCTBYIOT APOOJIEHHIO U BBIHOCY OKHMCHBIX IUIEHOK 3a IPEJIENbl
30HBI KOHTAKTa METAJUIOB 3a CUET YIy4IleHHs YCIOBUIl MIIACTUUECKOTO TeUEeHNs B TOHKHX IPUIOBEPXHOCTHBIX CIIOSIX
Metasta. OObSCHAIOTCS TIPUYUHBI yMEHBLICHUS! MUHUMAIILHON 0CaJIKH POBOJIOKH, HEOOXOAMMOMN JUIst TIOTyYEHHs CO-
equHeHus MeTaiioB 6e3 HerpoBapos npu DKHIT HakJIOHHBIME 2JIEKTPOAAMHUIIO CPABHEHHIO C HaBaPKOH BEPTUKAIIb-
HBIMH 3JIEKTPOJIAMHU.

FEATURES OF FORMATION OF CONNECTION ON ELECTROCONTACT WELDING
OF THE WIRE BY INCLINED ELECTRODES

Zybin LN.

Bauman Moscow State Technical University, Kaluga Branch, Kaluga, Russia (248000, Kaluga, Bazhenovstreet, 2),
e-mail: igor.zybin@mail.ru

Possibility of use of draught of wire is shownfor quality control of metal compounds without lack of fusion
by electrocontact welding of the wire (EWW) by inclined electrodes. It is established that the welding of details by
inclined electrodes is performed in the presence of the tangential force leading to emergence of tangential tensions in
the contact zone of the metals to be joined. It is shown that tangential tensions promotes activation of contact surfaces,
acceleration of formation of physical contact of metals in a zone of their connection, and also promotes crushing and
carrying out of oxide films out of limits of a zone of contact of metals by improving the conditions of plastic flow in thin
near-surface layers of metal. The reasons for reducing the minimum draught of wire necessary for receiving compound
of metals without lackof fusion by EWW by inclined electrodesas compared towelding by vertical electrodes.
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