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BeAYILEH OpraHu3aluMyd Ha JUCCepTalMOHHYIO padbory KpacHouibIkoBa
Anekcanapa CepreeBuua «TemionepeHOC B aKKyYMYJISITOPHBIX Oarapesix
YHEPrOHACBIIICHHOIO O00OpYyJOBaHUS C CHUCTEMaMHU OOECIEYEeHUS TEIJIOBOI0
pexxruMa Ha ©Oa3e TepMOCU(DOHOBY», IPEJACTABICHHYIDO Ha COUCKAaHHE YYEHOMU
CTEIIEHW KaHIuJaTra TEeXHUYECKMX HaykKk 110 cnemuaabHocTd 01.04.14 —
Tennodusuka u TeopeTudeckKas TEIIOTEXHHUKA

AKTYaJIbHOCTb T€MbI JUCCEPTALHOHHOU PadOTHI

- Pa3BuTHE TEXHUKHU B IIOCJIEAHEE BPEMS XapaKTePU3YETCs COUYETAHHEM IBYX
TCHJICHLIU. [lepBass  —  TMOBBILIEHHE  DJHEPrOBOOPYKEHHOCTH (WM
YHEPrOHACBIIIEHHOCTA MO COBPEMEHHONM TEPMHHOJIOTHHM), BTOpas — CHHXXECHUE
MacChl M Ira0apuUTOB KOHKPETHBIX M3JIEJIHM BCE€X OTpaciied MNPOMBIINLIIEHHOCTH.
CoueTaHue TaKUX JBYX TE€HIACHLUN MPUBOJUT K POCTY pacCeMBAeMOM nmpu padore
KOHKPETHBIX YCTPOMCTB HJIM TEXHUYECKHUX CHCTEM TEIUIOTHI M, COOTBETCTBEHHO, K
POCTY TeMIepaTyp, KOTOpble B OOJIBIIMHCTBE CJIy4aeB HE JOJDKHBI IPEBBIIIATH
HEKOTOpbIE IIpedesibHbIE 3HaueHUsA. B 3TOW CBSA3M BO3HHUKAET, KakKk IIPaBHIIO,
HE0OXOAUMOCTh CO3JIaHMs CIIEIHaAJIbHBIX CUCTEM 00€CII€YeHHUS TEIUIOBOIO peXuMa
(macCUBHBIX WM akKTUBHBIX). M ecim eme 25-30 ner Hazam Takue CHCTEMBI
SIBJISIJINCh  HEOOXOAMMBIMM 3JIEMEHTaMH CJIOKHOI0 000pyaoBaHUs (HAIIpUMED,
KOCMHUYECKHMX aIlllapaTOB THUIIA CIYTHUKOB CBSI3U WM TeJepaJuOBElIaHMs), TO B
[IOCJIEIHHE OBl HOMEHKJIaTypa 5691 (Sh1 05051 pa3IMYHBIX oTpaciier
MPOMBIIIJICHHOCTH, JJs YCICIIHOM padOThl KOTOPBIX HEOOXOIMMBbI CHUCTEMBI
o0ecrnedyeHusl TEIIOBOr0 PeXKKUMa, CYLIECTBEHHO paclIupuiiachk. Tak, B YaCTHOCTH
skcrryatauuss B 2013-2014 r.r. HOBBIX camMoJIeTOB KommnaHuh Boing ¢
YIbTPACOBPEMEHHBIMM M CaMbIMU II€PCIEKTUBHBIMHA, KAaK CYHATAIOT MHOIHE
CIIELIUATTUCTEI aBUAILIMOHHOMU [IPOMBIIIJIEHHOCTH, JINTUU-UOHHBIMH
AKKYMYJISTOPHBIMU OatapesiMy IpHUBEJIa K HECKOJIBKAM aBApUWHBIM CUTYaLUSIM —
CIENCTBUs MeperpeBa 3TUX Oarapeil. AHalU3 IIPUYMH BO3rOpPaHUS KOPIYCOB
aKKYMYJISITOPHBIX OaTape Mokas3ajl, 4YTO HEeOOXOIMMbI CHCTEMBlI OOecle4YyeHUs
TEIJIOBOT'O pEeXUMa TaKUX HAKOIIUTEIEH 3HEPruv. lakke yCTaHOBJIEHO, YTO HET
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TEOPUH MPOLUECCOB TEILUIONEPEHOCA B TAKUX CJIIOXKHBIX TEXHUYECKUX YCTPOMCTBAX,
YUYUTBIBAIOIICH KOMIUIEKC CJIOXKHBIX B3aUMOCBSI3aHHBIX (PU3MYECKHUX ITPOILIECCOB,
[MPOTEKAIOIIMUX MPU padoTe aKKyMYJISITOPHBIX OaTapeil B YCIIOBHSAX ITOBBIIIEHHBIX
(110 CPaBHEHMIO ¢ HOPMATUBHBIMU)) TOKOBEIX HArpy30K, YTO XOTh ¥, MAJIOBEPOSITHO,
HO, B TOX€ BpeMsl, IIPOMCXOAUT CIUIIKOM YacTO IJII TOr0o, YTOOBI HTHOPHPOBATE
BO3MOXXHOCTh TaKMX aBapHMHUHBIX CHUTYallMd Ha BO3AYIIHBIX cynax. [lo »Thm
IpuyrHaMm Tema auccepranuu A.C. KpacHOUUIBIKOBA, LEJIbI0 KOTOPOM SBJISIETCS
000CHOBaHME I10 pe3yJbTaTaM MaTeMaTHYeCKOr0 MOJEIMPOBAHUS IPOLIECCOB
TEIUIONIEPEHOCA B DHEPrOHACHIIICHHBIX aKKYMYJISTOPHBIX OaTapesXx ¢ CHCTEMaMU
00ecIieYeHUs TEIJIOBOro pexruMa Ha 0ase TepMOCU(POHOB BO3MOXKHOCTH CO3IAHUS
TaKMX CHCTEM JJII MCIIOJIB30BAHUS B COBPEMEHHOM TEXHUKE, SBISIETCH
AKTyaJIbHOM.

B nornoyiHeHue K BbIILIE U3J10)KEHHOMY MOXKHO OTMETHUTD, YTO 110 CBOUM LIEJIH,
3aa4aM, METOJaM HCCIE€JOBaHUs, OCHOBHBIM pe3yJbTaTaM H 3alUIaeMbIM
[10JIO)KeHUAM auccepranus A.C. KpacHONUIBIKOBa COOTBETCTBYET IPUOPUTETHOMY
HalpaBJICHUIO pa3BUTHUS HAYKH, TEXHOJIOTUH U TeXHUKHU B Poccuiickoit Menepanmu
« I paHCIOpTHBIE U KOCMHYECKHE CHUCTEMBDY.

O0wmas xapakrepucTuka padoTHhl.

Jluccepranusi COCTOMT M3 BBEIEHHUS, YEThIpeX IJIaB, 3aK/IFOYEHUS, CIIUCKA
JINTEPATyphbl U3 107 HaUMEHOBaHWH, U3JI0KeHa Ha 116 cTpanumax, comepxut 39
PUCYHKOB Y 2 TAaOJIHIIBI.

Bo BBeeHNH aBTOp 0OOCHOBBIBAET aKTyaJbHOCTh CBOEr0 JUCCEPTALIMOHHOIO
WCCIICNOBaHUs, MIPUBOAUT LEJIb U 3a0a4d JUCCEPTALIMM, OCHOBHBIE PE3YJIbTATHl U
3alllMIIaeMble IIOJIOXKEHUSA, CBEACHUsA 00 amnpoOauuyd M ITyOJIHKALUSIX II0 TEME
IUCCEPTALIUU.

B mnepBoil riaBe Ha OCHOBAaHUM aHaIM3a IyOJHUKAIMH C pe3ybTaTaMu
OKCIIEPUMEHTAJIBHBIX U TEOPETHUYECCKUX HMCCIIEOBAHUH IIPOLIECCOB TEIUIONEpEeHOCca
B  AKKyMYJISITOPHBIX  Oarapessx U TepMocH(oOHax  OOOCHOBBIBAETCH
[1€JIECOO00Pa3HOCTh IIOCTAHOBKM 3a/la4, pEIICHHS KOTOPBIX IIPUBENEHBI B
NMCCEPTALMH, U pa3paO0TKHU HOBOI'O MOAXO0Aa K 00eCIIeUeHHIO TEIJIOBOI0 PEXUMa
SHEProeMKHX aKKyMYJSATOPHBIX Oarapeil COBPEMEHHOI0 M IIePCIIEKTHBHOIO
BO3QYHIHOrO  TpaHcrnopra. (Cieayer  OTMETHTb, 4YTO  OoJIbIlIass  YacTh
MCIIOJIb30BABIIUXCSA aBTOPOM JHMCCEPTALMM MCTOYHHMKOB SBIISIFOTCS CTATBhSIMU,
OIIyOJIMKOBAaHHBIMU B MEXAYHApOJHBIX JXypHalax. IlocieaHee MOATBEP)KIAET
aKTyaJIbHOCTh AUCCEepTallMOHHOIO uccienoBanus A.C. KpacHonuibslkoBa.

Bo BrTOpou ri1aBe pyKONUCH IIPUBEAEHBI IIOCTAHOBKHM pEIIEHHBIX B
JUCCEepTALlMU 3a7a4y, I[PUBEICHbI CBEICHUS OO0 MCIOJIB30BaBIIUXCS ITaKETax
IPUKJIAAHBIX NPOrpaMM M METOJE peLICHHs. laKKe B 3TOM IJIaB€ IIPUBEICHBI
pe3yIbTaThl BEPUPUKALIMA UCII0JIb30BABIIMXCS IOCTAHOBOK, METOIMK, aJITOPHUTMA
U TIaKeTOB B ILIE€JIOM. ABTOpP HCHOJB30BaJl UISI YMCIEHHOIO MOIEIMPOBAHMUS
IPOLECCOB TEMJIONEpPEHOCAa B HCCIENOBAHHBIX WM YCTPOMCTBAX CHCTEMBEI
ypaBHeHHM HaBpe-CToKCca 111 mapa M KOHAEHCAaTa M YpaBHEHHS JSHEPIrUU C
COOTBETCTBYIOIIMMH KPae€BbIMU YCJIOBUSAMH U HOMOJHUTEIBHBIMH BBIPAKEHUSIMHU
JUII ~ CKOpocTer  (pa3oBBIX  IlepexoJoB. HemocpencTBEHHOE  UYHUCIIEHHOE




MOJEJIUPOBaHUE MPOBEACHO ¢ ucnoyb3oBaHWeM nakeToB ANSYS Thermal Electric
u ANSYS Fluent.

I'perps  rmaBa  MOCBALEHA  ONHUCAHMIO  PE3yJbTAaTOB  YHCIEHHOTO
MOJICJIMPOBAHUS TPOLIECCOB TEIUIOIEPEHOCA B JIUTUU-UOHHBIX AKKYMYJISTOPHBIX
OarapesiX U 3aMKHYTBHIX ABYX(a3HBIX TepMOCH(pOHAX B JHaNa30HEe HW3MEHEHHS
TOKOBBIX W TEIUJIOBBIX HArpy30K, COOTBETCTBYIOIIUX YCJIIOBHSIM paOOTEHI
BO3QYIIHBIX CYIOB IIPH BBIXOAAIIUX 3a HOPMATHUBHBIE pEXHMaX BBEIPAOOTKH
JICKTPUUYECKOU DHEPrUHU. Y CTAaHOBJIIEHBI OCHOBHBLIE 3aKOHOMEPHOCTH ITPOLIECCOB
(DOPMUPOBAHUS TEMIIEPATYPHBIX IIOJied B pacCMaTPUBAeMBIX YCTPOMCTBAX B
3aBUCUMOCTH OT YCJIOBHH TEIUIOBOI'O BO3AEMCTBUS U  KOHCTPYKTHBHBIX
XapaKTEePUCTHK.

B dyerBepToi rJlaB€ BBINIOJHEHO YHUCJICHHOE MOJEIHMPOBAHHE IIPOIIECCOB
TEIUIOIIEpeHOCa B COBMECTHO paloOTallMX akKKyMYJSATOPHOM Oaraped WU
TepMocu(oHe. IIpu BEICOKMX 3HAaUEHUSIX TOKOBOM HAarpy3Kd Ha 3JIeMEHTHI OaTaper
[I0Ka3aHO, YTO TEPMOCU(DOHBI MOTYT OBITH 3(PPEKTUBHBIM BJIEMEHTOM CHUCTEMBI

oOecrnieueHusi TEIUIOBBIX PEXHUMOB aKKyMYJSATOPHBIX Oatapeii B YCIOBHUSIX
UHTEHCUBHOM paOOTHI MOCIEIHUX.

OO0wmast MeToa0/10rusi 1 METOAUKA HCCJIeIOBAHHSI.
AHau3 coaepXaHUusi OCHOBHBIX pa3esioB AUCCEPTAlMU JAeT OCHOBAHMS JJIS
BBIBOZA O TOM, YTO aBTOP IJIs pEIleHHs CBOeH OCHOBHOM 3amadyu (00OCHOBaHHE
BO3MOYXKHOCTU CO3JaHUs 3PPEKTUBHBIX CUCTEM 00OecnedYeHMs TEIUIOBOro pekhMma
JIMTUU-UOHHBIX aKKyMYJISITOPHBIX Oarapel Ha 0a3e TepMOCHU(OHOB) HCIIOJIb30BaJl
COBPEMEHHBIM MAaTEMAaTUYECKHUM aIrrapar TEOPUU KOHBEKTHBHO-KOHIYKTHBHOIO
TEeIJIONIEpEHOCA U COBPEMEHHBIE I1aKEThl IPUKIAJAHBIX MOPOTpaMM, XOPOIIO
IpOSIBUBIIME Ce0s1 B IMOCJIEOHHE TOAbl IIPH PEIIeHHH JOCTAaTOYHO CJIOKHBIX
Hay4YHbIX M HAy4YHO-TE€XHHUYECKHUX 3aJad B pa3JIMYHBIX OTPACIAX TEXHUKU WU
TexXHoJoruu. llpu mnDoOCTaHOBKE pelIeHHBIX B JUCCEpTAllMM 3aJlad aBTOP
paccMOTpeJl TPYNIY OCHOBHBIX TEIJIOPU3UYECKUX MPOLECCOB, MPOTEKAIOINX KakK
B Oarapee, Tak M B TepMocu(pOHe (reHepauums TEMJOTBl B pe3yJbTaTe
SIEKTPOXUMHUYECKUX  IIPOLIECCOB Oarapee, TEILUIONEPEHOC 3a  CYeT
TEIUIOIIPOBOAHOCTH M KOHBEKIIMM, HCIAPEHUE XJIaJareHTa Ha HM)KHEM KpBIIIKE
TEpMOCU(POHA U KOHAEHCALMs Ha IOBEPXHOCTH BepxHeH, ABHXKEHHE I1apa O]l
JEUCTBUEM IIepernajaa MOaBJICHHMM B IIapOBOM KaHalle U CTEKAaHUE ILICHKHU
KOHJIEHcara MoJ JEUCTBUEM MAaCCOBBIX CHJI). TEeXHOJIOTMS YHCJIIEHHOIO
MOJEIUPOBaHUS HcclienoBaBmuxcss B auccepraumu  A.C. KpacHoIIIBEIKOBa
IpOLECCOB Oblla MM anpoOuMpoBaHa M BepUUIMpPOBaAHA II0 pe3yJbTaTaM
CPaBHEHHUsSI C DOKCHEPUMEHTAIBHBIMHA JAaHHBIMHM M0 TeMIIEpaTypHBIM I10JISIM
TEPMOCHU(DOHOB.

B

Hay4yHasi HOBU3HA MOJIy4Y€HHBbIX pe3yJibTATOB.

M3 rpynmsl DOJYYEHHBIX aBTOPOM pPE3YJIbTATOB U C(HOPMYJIHUPOBAHHBIX UM
BBIBOJIOB MOJKHO BBIZIEJIUTH HECKOJIBKO B HAMOOJIbIIEH CTENeHN COOTBETCTBYIOIINX
KPUTEPUIO HOBU3HHI.



1. ChopmMynupoBaHO NOpeaIOKEHHE IO CO3JaHHUI0 CHCTEM OOeCnedYeHUs
TEIJIOBBIX PEXKHUMOB JHEPrOEMKHMX COBPEMEHHBIX aKKyMYJSTOPHBIX Oaraper ¢
HCIIOJIB30BAaHUEM B KAyeCcTBE OCHOBHOIO DJJIEMEHTA CHUCTEMBl 3aMKHYTBIX
NBYX(a3HbIX TEPMOCU(DOHOB.

2. Pazpaborana MareMaTtuyeckass MOJEJb IIPOLECCOB KOHBEKTHUBHO-
KOHJIYKTUBHOI'O TEIUIONEPEeHOCa B aKKyMYJSTOpHOM Oarapee M TE€pMOCH(OHE B
YCJIOBUSIX KX COBMECTHOM paOOTEI MPH BHICOKUX TOKOBBEIX Harpy3kax.

3. C wucnojib30BaHUEeM MNakeToB INpUKIagHbIX ImporpaMM ANSYS Thermal
Electric m ANSYS Fluent uyncneHHo pelieHa 3amada TeIUIONEpPEHOCA B
AKKYMYJIITOPHOM JIMTUKM-UOHHOM OaTapee B YCJIOBHAX BBICOKUX TOKOBBIX Harpy30K
U TI0 pe3yJibTaTaM CUCTEMHOr0 M JOCTAaTOYHO MAacCIITaOHOro YHCJIEHHOIO
MOJCJIMPOBaHUSI OOOCHOBaHA BO3MOXXHOCTh CO3JaHHUSI CHCTEM OO€CIIeYeHUs
PErIaMEHTHOI'0 TEIJIOBOIO pPEeXXMMa DSHEPrOHACHIIIEHHBIX aKKyMYJSTOPHBIX
OaTapel B pexkxuMax padoThl OJIM3KUX K SKCTPEMaJIbHBIM.

AHanu3 IIPOBE€JACHHBIX B pykKomnucu auccepranuu A.C. KpacCHolibIKOBa
OCHOBHBIX pPE€3YJIbTAaTOB MCCJIEAOBAaHUM, CHOOPMYJIUPOBAHHBIX BBIBOOB
3allHUI[aeMbIX ITOJIOXKEHUH NAaeT OCHOBAHHUS TAKXXE U IJIA 3aKJIFOUYEHHS O TOM, YTO
pa3pa0dOTaHHBIE aBTOPOM MOAXO[ K CO3JaHHUIO CHUCTEMBI 00€CII€YeHHUs TEIlJIOBOI'O
peXrMa, MaTeMaTU4eCcKass MOJICJIb U METOJ PEILICHUS 3aJayd TEIUIONEPEHOCa B
AKKYMYJIITOPHOM OaTaper MOryT OBITh MCIIOJB30BAaHBI HE TOJIBKO IIPU CO3JaHUU
CUCTEM DJIEKTPOCHAOKEeHMSI BO3AYIIHBIX CyJa0B. B mociemHue roabl JOCTATOYHO
MHTEHCHUBHO BEIYTCs HUCCIEeI0BaHUS U pPa3paOOTKHU 3JIEKTPOMOOUIIEN ITPAKTUYECKH
BCEMHA  KPYIIHBIMH  aBTOMOOMJIBHBIMM  KOHLepHamMu. Iloka  IOCTHUTHYTEI
onpeJieIeHHbIe YCIIEXHM B CO3JaHUM MajorabapUTHBIX JJIEKTPOMOOUIIEH, IJIs
palOThl  KOTOPBIX  JOCTAaTOYHO  HAKONUTEJEH  DIICEKTPUYECKOW  DHEpPruu
OTHOCHUTEJIBHO HEBBICOKOM 3HEpProeMKocTh. Ho mpakTU4YeCKH O4YEBHUIHO, YTO IIPH
nepexojie OT MaJJoradapyUTHBIX JIEKTPOMOOUIIEH K CpeIHUM U KPYITHBIM mpoliieMa
oOecIieYeHusl perjiaMeHTHBIX TEIUIOBBIX PEXUMOB HAKOIIMTEJIEHM DHEPIrUM CTAHET
aKTyaJIbHOM. B 3TOH CBsI3UM MNPEeQJIOKEHHBIM aBTOPOM JUCCEPTAllMd BapHaHT
CUCTeMbl O0€CIeYeHHsI TEeIJIOBOIO peXHUMa MOXKET OBITh JOCTAaTOYHO
3P (PEKTUBHBIM.

U

CreneHb 00OCHOBAHHOCTH H [J0CTOBEPHOCTH HAYYHBIX IOJIOKEHHH H
BbIBOJ0B, C(hOPMYJ/IMPOBAHHBIX B JUCCEPTALHH
JIOCTOBEpHOCTh  PE3YyJbTATOB  YHUCJIEHHBIX  HUCCIEJOBAaHUM  aBTOpPA
JUCCEPTALIMM TMOATBEPXKIACTCA TECTUPOBAHUEM MOJEIEeHW U METOIOB pPEILICHUS
3a/1a4 ¢ MPUMEHEHHUEM MCIIOJIb30BABIIMXCS MMAKETOB MPHUKIAAHBIX IIPOrpaMM IpH
pellIeHMH MEHee CJIOXKHBIX 3a7a4y (10 CpaBHEHUIO C IIOCTaBJI€HHBIMH B

NUCCEpTallM) M COIIOCTABJIICHHUEM IIOJIYYEHHBIX XapaKTEPUCTHUK IIPOLIECCOB C
YKCIEPHUMEHTAJIbHBIMU JAaHHBIMM M TEOPETUYECKUMHU pe3ysibTaTaMU JIPYTHX
aBTOPOB, OITYOJIMKOBAHHBIX B IEPUOJNYECKUX HAYYHBIX U3IAHUAX.

IlpakTH4yecKasi 3HAYUMOCTD
Jluccepranus A.C. KpacHoIIBIKOBA UMEET, HECMOTPS Ha
GyHIaMEHTAJIBHOCTh, Ioaxonaa (M TO, YTO OCHOBHBIM HMHCTPYMEHTOM




WCCJIENOBAHUS SIBJISICTCS KOMIIBIOTEPHOE MOJAEIIMPOBAHUE) TOCTATOYHO OYEBHUTHYIO
IPAaKTUYECKYIO HaIpaBJIEHHOCTb. (OCHOBHBIM pPe3yJIbTATOM JHCCEPTALMOHHOIO
UCCIIENOBAaHUsI  SBJISIETCA  NPEIJIOKEHHE U OOOCHOBAaHHE  BO3MOXXHOCTH
MCII0JIb30BAaHUS 3aMKHYTBIX ABYX()a3HbIX TEPMOCH(OHOB B KaUYECTBE OCHOBHOIO
3JIEMEHTa CHCTEMBI O0€CIIeUYeHUs] TEeIUIOBOTO pPeXHMa JSHEPrOHACHIIEHHOTO
aBHAIlMOHHOIO  OOOpYyHOBaHHUS  HOBOI'O  IOKOJIEHUS —  JIMTUM-MOHHBIX
aKKyMYJIATOPHBIX OaTtapei.

Y CTaHOBJICHHBIE IIPU IPOBEIEHUHU YUCJIEHHOI'O MOEJIUPOBAHUSI OCHOBHBIE
3aKOHOMEPHOCTH MCCJICIOBABIINXCS IIPOLIECCOB TEIIONEPEHOCA, ITPOTEKAIOIINX B
AKKyMYJIITOpHOM Oarapee, oxjiaxaaemMoul 3a cyeT paboThl TepMOCU(DOHA, AAIOT
BO3MOXXHOCTh BBIOpaTh IapaMeTpbl IOCJAEIHEr0 IIPH IIPOBEIEHUU OIBITHO-
KOHCTPYKTOPCKHUX paboT, 00eCneYnBalONIue periaMEeHTHBIE TEIIOBBIE DPEXKUMBI
[MEPCICKTUBHBIX JSHEPrOHACBHIUMIEHHBIX HWCTOYHHUKOB IIMTAHUS — JIMTUU-UOHHBIX
aKKYMYJISTOPHBIX OaTapel pa3IndHOI0 Ha3HAYEHUS.

3aMe4YaHHs N0 JUCCePTALIHOHHOM padoTe

. ABTOp IpH IIOCTAHOBKE 3aJayM TEIUIONEPEeHOCa pacCMaTPHUBAET JIAMHHAPHOE
TEYEHHE IMapoB. B peaqbHON MpPaKTUKE IIPU UHTEHCUBHOM TEIIOBOI Harpy3Ke
Ha CJIOH TEIJIOHOCHUTEIISI Ha HHM)KHEW KPBILIKE U €ro MHTEHCUBHOM HCIapeHHH
Npyd  TemIeparypax OJM3KUX K TeMmepaType KHIIEHHS BO3MOXKHA
TypOyJM3alMs TEUYEeHHs OTTEKAaIOIIUX OT IMOBEPXHOCTH (Pa3oBOro Iepexoja
napoB. Kpome TOro, BO3BpaTHOE TedyeHHE IUJIEHKH KOHJEHcaTa IIo
BEPTHUKAJIbHBIM CTE€HKaM TaK)X€ MOXET MPUBOJUTH K TypOyJIH3allMH TEUEHUS
nmapoB. OLIEHKH IIPaBOMEPHOCTH HKCIIOJb30BAaHMUS JIAMHUHAPHOM MOJIEIIN
TE€YECHHUS NMapOB B IAPOBOM KaHaJIe B JUCCEPTAIUN OTCYTCTBYET.

2. HenmocraToyHo 000CHOBaH auana3oH H3MEHEHHUs TEIJIOBBIX IIOTOKOB, IIPH
KOTOPBIX BBINOJIHEH aHaJIM3 IIPOLIECCOB TeIuionepeHoca B rIjiaBe 3. Her
WJUTIOCTPALIMM MPSMBIX CBS3€M XapaKTEPUCTUK TEIUIOBBIASIIEHHUS IIpH paboTe
aKKyMYJISITOPHBIX Oarapeidd M TEIUIOBBIX IIOTOKOB K HHJKHEH KpBIIIKE
TEPMOCHU(OHA.

3. llppm mocraHOBKE 3amadyd TEIJIONEpPEeHOca B aKKyMYJISTOPHOH Oarapee
OCTA€TCSI OTKPBITBIM BOIIPOC O TOM, T[€ HENOCPEACTBEHHO IPOUCXOIUT
TEIJIOBBIICJIEHUE IIPU BBICOKUX TOKOBBIX Harpys3kax (B OJHOM IIJIaCTUHE, B
HECKOJIBKHUX, BO BC€X). JTOT (PAKTOpP MOXKET UrpaTh 3HAYHUTEIBHYIO POJb B
(DOPMUPOBAHUU TEMIIEPATYPHOTO I10JIST OaTapeu.

4. Taxxe mpu MocTaHOBKE 3ama4yu rjaBbl 4 He OOOCHOBaH BBIOOpP YCJIOBHI
TEIIJIOOOMEHa Ha BepXHEW TIpaHMIe BepXHEH KpBIIIKA TepMOCH(OHa.
O4eBHIHO, YTO OTBOJ TEIUIOTHI C MOBEPXHOCTH BEpXHEH KPBIIIKKA MPU paboTe
TaKOM CHUCTEMBI OOECII€YeHUSI TEILUIOBOIO peXHMa SBISIETCS OIHUM U3
HauOoJiee CyIIEeCTBEHHbIX ImpoueccoB. [loaTomy BEIGOP KO3 hHULIMEHTOB
TEIUIOOOMEHa Ha 3TOU rpaHule o4eHb BakeH. OOOCHOBaHHS XK€ BbIOOpa HX
YHMCJICHHBIX 3HAY€HUHU HU BO BTOPOU TIJIaBe, HU B YETBEPTOM HET.

O. llpn ananusze pasaUYHBIX TEIUIOHOCUTENeH B TepMOCH(GOHE aBTOP HE
aHAJIM3UPOBAJl BO3HUKAIOIIHME B HHUX [JaBlIeHUsI. BeluuyuHa TaBJICHUS B
ONPEACICHHON MEPE ONMPEAEIUT MAaCCOBBIE XapaKTEPUCTUKH TEPMOCH(DOHA.




ChopMyIMpOBaHHbIE 3aME€UaHUsl HE HOCAT MPUHLMIIHAILHOIO XapakTepa, He
CHMDKAIOT OLICHKHM Ka4yecTBa AUCCEPTALIMOHHOIO MCCJIEIOBAaHUS, a TaK)XXe HE CTABST
104 COMHEHHE CIIPaBEUIMBOCTH ITOJIYYEHHBIX B JUCCEPTALIUM PE3YJILTATOB.

Ilo cBouM menu, 3amavyam, MaTeMaTHYeCKUM MOMEISAM, METOJAaM peIIeHUS,
OCHOBHBIM HAyYHBIM pe3yJjibTaTaM M 3allAIIaeMbIM II0JIOXEHHUSIM JUCCepTallus
A.C. KpacHOmUIBIKOBa COOTBETCTBYET Iacropty crnemuansHoctd 01.04.14 —
Temnogusuka u TeopeTnyeckas TEMIOTEXHUKA.

AHaIU3 OCHOBHBIX pe3yjbTaTOB M  BbIBOAOB  guccepramuud  A.C.
KpacHoumibikoBa JaeT OCHOBaHUS [UISI BBIBOAOB O TOM, YTO IHUCCEePTALUS SIBJISIETCS
3aKOHYE€HHON Hay4YHO-KBAITU()ULIMPOBAHHOMN pabOTOM, BEIITOJHEHHON COMUCKATEIEM
Ha aKTyaJIbHyl0 TEMY CaMOCTOSTEJIBHO U Ha BBICOKOM HAy4YHOM YpOBHE.
llomydyeHnHbie pe3ynbTaThl JOCTOBEPHBI, BEIBOBI 000CHOBAHBI.

3aKJIlouYeHue

Ha ocHoBanmm aHamusza coaepkaHusi PYKOIMCH M aBropedepara
nuccepraurd  A.C. KpacnomueikoBa «TerionepeHoC B aKKyMYJISTOPHBIX
OarapesX SHEProHacChIIIEHHOro O0O0OpYIOBaHUS C cUCTEMaMHM oOOecleYyeHus
TEIJIOBOI0 pexXruMa Ha 0aze TepMOCH(OHOB» MOYKHO CIelaTbh OOOCHOBAHHOE
3aKJII0YeHHEe 0 €€ cooTBeTCTBUU TpeboBaHuAM I1.9 IlonoxeHus o mpucyXaeHUU
YY€HBIX CTeIleHeH, yTBepKaeHHOoro llocranosnenuem IlpaBurenbctBa PO No842
oT 24.09.2013 (pex. ot 01.10.2018), 1 0 ToMm, uTO ee aBTop Anekcanap CepreeBuy
KpacHOIIIBIKOB 3aciyXUBaeT MNPUCYXKACHUS YYEHOM CTEeNeHH KaHIWIaTa
TeXHUYeCKMX HayK no crnenuaipbHocTd 01.04.14 — Tennmodusuka U TeopeTndeckas
TEIIOTEXHUKA.

Hacrosmui OT3BIB OOCYXIE€H U YTBEpXKIEeH Ha ceMHHape  Kadeapsl
MaTeMaTu4ecKor Gu3uku (mpotokona 161 ot « 07» urons 2019 r.)

OT3BIB COCTABUJIU:

[Tpodeccop kadenpsl MaTeMaTU4ecKoi GU3NKH (/%

n.9. - M.H., mpodeccop A.1O. KpaliHoB

y O OL.20/F
JloLieHT Ka(peapsl MaTeMaTUYEeCKON (PU3UKH -
K.(). - M.H. AP H~ K.M. MouceeBa
Or-06.W)/3

DenepanbHOE TroCygapCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YYpEXKIEHHE
BeICcIIero  oOpa3zoBaHus  «HaumuoHanbHBEIM  HcclaegoBaTeNbCKUl  TOMCKUM
roCyJapCTBEHHBIA YHUBEPCUTET)).

Anpec: 634050, r. Tomck, nip. JIenuna, 36.
Ten.+7 (3822) 529 585.
Email: rector@tsu.ru.

Allpec OQUUHAIIBHOTO calTa B ceTH «VHTepHEeT»: WWW.tsu.ru.
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