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- SC design on the limited mass according to the criterion: the establishment of a maximum of resources reserves for
the allocation of cash flow to realize functions of new space technologies.
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Jlns onpeneneHnst mapaMeTpoB HanpsbkeHHO-nedopmuposanHoro cocrosHust (H/IC) mpomep3aromiero myqiHACTOTO
TPyHTa B HEOJJHOMEPHOH MOCTAaHOBKE HA OCHOBAHMH BBITOTHEHHBIX KCIIEPHMEHTANIBHBIX MCCIIEIOBAHHI POU3BEIEHA afiam-
Talys U3BECTHOM aHamMTHYeckoi Metouku Kaprnosa B. /1., n3HauabHO rpetHa3HaueHHOM JUTsl pelieHrs] OAHOMEPHOM 3a/1a-
yn. 1711 JOCTHIKEHNS TOCTaBIICHHOM 11e/TH ObLTH ITPOBEAEHBI JJA00PATOPHbIE 3KCIIEPUMEHTHI Ha KPYITHOMACIITaOHBIX 00pasLax
DIMHUCTOTO TPyHTA. B pesynsrare 1a00paTopHBIX HCCIIEIOBaHHI yCTAaHOBIICHBI SKCIIEPHMEHTAIBHBIE 3aBUCUMOCTH TTapaMe-
TPOB IMyY€HHsI OT TEMIIEPATYPbI TPOMOPAXKUBAHMSI, KOIMUECTBA (PPOHTOB IIPOMEP3aHHsl M YCIIOBHIT Murparuy eiary. [TomyueH-
HbIE aHATUTUYECKUE 3aBICUMOCTH TT03BOJISIEOT onrchiBarh HJIC MOpO300I1acHOro rpyHTa IPH JTIOOBIX YCIOBHUSIX IPOMEP3aHHS
u mydenus. [IpennoxenHas METOIMKa MOKET OBITh HCTIONB30BaHa JUTs TPOTHO3a CH U iehopMarinii MOPO3HOTO ITyqeHHs
TpyHTa IIPH B3aNMOICHCTBIN C (DyHIaMEHTaMI COOpPYKEHHI B paifoHaX ITyOOKOTO CE30HHOTO POMEp3aHHs.
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To estimate the stress-strain state of heaving soil during freezing in non one-dimensional conditions the adaptation
of well-known analytical method of Karlov V.D. was done on the base of experimental investigations. Karlov’s method
was initially intended for one-dimensional problem solution. To achieve a goal the laboratory experiments on large-
scale clay soil samples were made. As a result of laboratory tests the experimental parameters of frost heave were
established depend on the temperature of freezing, number of freezing fronts and water migration conditions. The
obtained analytical dependences make it possible to describe the stress-strain state of heaving soil in any conditions
of a freezing and heave. The proposed method can be used for prediction of soil heaving forces and deformations in
interaction with foundations in the regions with deep seasonal freezing.
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Ha moHOKpHcTamnax aycTeHHTHOH cramu ['apduiibia, OpHeHTHPOBAHHBIX BIOIb KpUCTAJUIOrpAaQUIECKUX Ha-
npasienuit <001>, <111>, <113>, <123>, <144>, <012>, npoBeAEHBI HCCIIEIOBAHUS MEXaHN3Ma 1e(hOpPMaIHH (CKOJIb-
JKEHHe, JBOWHHKOBAHNUE), CTAIUHHOCTH IIIACTUYECKOTO TEUEHHS U IBOIIONUY CIeI0B Ae(OpMaliK HA MOBEPXHOCTH
00pasIoB MpU OHOOCHOM C)KaTHU (KOMHATHas Temiieparypa). OOHapy:keHa OPHEHTAllMOHHAs 3aBUCHMOCTb KPHUTH-
YEeCKNX CKaJIBIBAIOIINX HANPSDKEHUH, CBS3aHHAS C OPHEHTAI[OHHOI 3aBHCHMOCTBIO BEJIMYMHBI PACIICTUICHUS JUC-
JIOKAIMil B MOJIE BHELIHUX MPUJIOKEHHBIX HAMNPSHKCHUH. DKCIEPHUMEHTANBHO YCTAHOBICHA CHJIbHAS OPHUEHTAIHOH-
Hasl 3aBUCUMOCTb MEXaHU3Ma Jie(opMaIiiy 1 CKIIOHHOCTH MOHOKPUCTAIIIOB K JIOKAJIHM3AIMH IIACTHYECKOTO TeUCHHS.
TTokasaHa cBsi3b 00pa30BaHMsl MAKPOIOJIOC JIOKAIH30BAHHOTO TEYEHHMS C JICHCTBYIOIIMM MEXaHM3MOM Jedopmarun
W YUCJIOM CHCTEM CIBHIa — MHOXKECTBEHHOE CKOJIBXKEHHE C TIpefesia TeKy4eCTH CIIoCOOCTBYeT 00pa30oBaHHMs IOJIOC
JIOKAJIM30BaHHOIT AeopMaliy, a MEXaHUYECKOE JIBOIHUKOBAHHE MOJABIISET UX Pa3BUTHE.
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Using single crystalline specimens of austenitic Hadfield steel oriented along crystallographical directions of <001>,
<111>, <113>, <123>, <144>, <012>, the investigation of the deformation mechanism (slip or twinning), stages of plastic
flow and evolution of deformation traces on surfaces of the specimens under uniaxial compression at room temperature was
carried out. The orientation dependence of the critical resolved shear stresses was revealed, which arises because of orientation
dependence of dislocation splitting under applied stress field. The strong orientation dependence of the deformation mechanism
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and a tendency to localization of plastic flow was determined experimentally. The correlation between a formation of macro
shear bands, deformation mechanism and number of shear systems was shown. Multiple slip from the very beginning of
plastic flow promotes a nucleation of the macro shear bands, but mechanical twinning suppresses their development.

HNCCIEJOBAHUME INEPCIIEKTUBHBIX 'NIPABJIMYECKUX PEXKUMOB
B TEIIJIOBBIX CETAX 'OPOJA TIHOMEHH

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

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

B nmanHoi#i cTaThe MpoBeIeHa NCCIEN0BaTeNILCKAst pad0Ta B CHCTEME LIEHTPAIN30BAaHHOTO TEIIOCHA0KEHHS TOPO-
na Tromenn. 3a 0CHOBY ObLIN B3SThI (PAKTHUYECKUE THAPABINUECKHE PEKUMBI TETJIOBOM CETH C yUeTOM NePCHEKTUBHON
TEIIOBOM HAarpy3KH M C y4eTOM aBapHHHOTO pexkmma paboTsl TeroBod ceru. s mpumepa OBIT paccMOTPEH TH-
JIPABINYECKUH pacyeT, AIEKTPOHHON Moenu TIOMEHCKON TEMIOBOM CETH, BBIITOJHEHHbIN B IPOrPAMMHOM KOMILIEKCE
ZuluThermo. JIaHbI peKOMEHAINH T10 TTOBBIIICHHIO YHEPIeTHIECKOH ((PEKTHBHOCTH CHCTEMBI [IEHTPAIH30BAHHOTO
TerocHabxeHus B koHType TromeHckoi TOLI-2. Pexomennanuu cBsA3aHbl ¢ MEpeKIagkoil TpyOOIpoOBOIOB, KOTOPBIE
MI03BOJIAT U3MEHHTH CYIIECTBYIONIHI THAPABINYSCKUN PEXKUM B CTOPOHY YBEJIMUCHUS IIPOITYCKHON CIIOCOOHOCTH TPY-
60MpPOBOJIOB, TEM CaMbIM MOSBUTCSI BO3MOKHOCTD YBEIMYUTH KOJMYECTBO MOJABAEMOro Termna Kk nmorpedutento. Io-
TpeOuTeNs B CBOIO 04epesb OyeT peryIupoBaTh KOJIMYECTBO TEIIa B 3aBUCHMOCTH OT €T0 MOTPEOHOCTH, COIIACHO TEM
MapaMeTpam, KOTOpbIe aeT TEIIOBas CeTh, TEM CaMbIM ITPU BBITOJIHEHUH BCEX PEKOMEH ALUH MOTPeOUTeNb MomyJaeT
HEOoOXOIMMO€ KOJTMYIECTBa TEeIlIa, a OCTABIIeeCs TEIUIO TT0JaeTCsl Ha IEPCIIEKTUBHYIO 3aCTPOMKY ropoja.
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This paper presents a research of central heating in Tyumen city. Actual hydraulic control of central heating was
taken as a basis for research, with regard to promising heat load and emergency state of central heating. As for example,
it was taken a hydraulic calculation of online Tyumen heating model, which was done with the help of software
ZuluThermo. Also, there is guidance for increasing energy efficiency of central heating in the area of Tyumen CHP-2
in this paper. This guidance is about pipeline relaying, which will help to change actual hydraulic control for ramp-up.
Thereby the redundancy of supplied heat to consumer will become possible. A consumer would set up the amount of
heat which he needs and if he follows the guidance, the remaining heat would be directed to future of city development.
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Bo3zBenenne cHeroneoBeIX AOPOT - CIOXKHBIN Mporecc, 00ycIoBIeHHbIH B3aUMOEHCTBHEM pPabOUYNX OPraHOB
CTPOMTENBHBIX MAlIMH cO cpeoil. B crarbe mccnenytoTes npodieMsl, CBA3aHHbIE C IIPOLECCOM (POPMHUPOBAHUS Me-
XaHU3MPOBAHHBIX KOMIUIEKCOB /I BO3BEACHUs 3UMHMX JOpOL. B wacTHOCTH, pelaercs 3ajada BbIOOpa ONTHMAllb-
HOTO MapKa MalllMH C Y4eTOM LeJIecO00pa3HOCTH BKIIOUEHHs TOH MIIM MHOI TeXHOJIOIMYecKOH omnepanuy B MOJHBIH
KOMILIEKC pabOT MO BO3BEJICHHIO y4acTKa BPEMEHHOW 3UMHeH joporu. PaspaboraHHble TPUHLMIEI GOPMHUPOBAHUS
MEXaHU3HPOBAHHBIX KOMIUIEKCOB HAy4YHO OOOCHOBAHBI, 0A3MPYyIOTCS HA BBIABICHHBIX 3aKOHOMEPHOCTSAX M3MEHEHUS
COCTOsIHUA CHEr'a U YCTAaHABJIMBAIOT 3HAYCHHUS MMapaMETPOB, MO3BOJIAIONINX MOJTYYUTh TEXHUYCCKOE PEIICHUEC. Pa3pa—
GoraHHOE perieHne 00eceunBaeT CHIKEHHE ce0eCTONMOCTH M CPOKOB CTPOMTENIBCTBA, YITydIIeHHE KauecTBa JOPOK-
HOTO TIOKPBITHS 3MMHHX JOPOT U, KaK CIIECTBHE, yMEHbIIIEHNE 3aTpaT Ha MepeBo3kH B paitoHax Cesepa n Cubupm.
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The construction of the snowy road - a complex process due to the interaction of working bodies of construction
machinery with the environment. The article examines the problems associated with the process of mechanized systems
for the construction of winter roads. In particular, we solve the problem of choosing the optimal fleet considering whether
to include any production operation in the full range of works on the construction site temporary winter roads. Developed
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