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OT3bIB BEJIYIIEN OPTAHU3ZAIIA
Ha IuccepTanuonHyio paboty @unumonosoit Jiroamuner HukomaeBHBI
«TemnnomacconepeHoc B BOJIE ¥ BOAOHACKHIIIEHHEIX TOPUCTHIX Cpefax B 00TaCTH HHBEPCHH INIOTHOCTH
BOJIBI», IIPEACTABICHHYIO Ha COUCKAHUE YUEHOH CTEIIeHH
KaHaunaTa GU3UKO-MaTeMaTHIECKUX HAayK 110 CIEIHATBHOCTH
1.3.14. Ternodusuka u TeopeTHUecKast TEMIOTEXHUKA

IIpencranennas @umumonoBoit JL.H. nuccepraumonnas paboTa MOCBSIIEHA HCCIEIOBAHUIO
BIIHSHHUS MaKCHMyMa IUIOTHOCTH BOJBI Ha CTPYKTYPY U CBOMCTBA CBOOOIHBIX KOHBEKTHBHBIX TEYCHUU
B BOJIE X B BOJIOHACBIIIICHHBIX IOPUCTBIX CPENiax, B TOM YHCIIE C YIETOM (Pa30BOro nepexona Boaa-né.
B paborte mpoaHamu3upoBaHbl OCECUMMETPUYHBIE 3aa4l, KOTOPbIE 0OOCHOBAHBI HCIIOIE30BAHUEM B
IIPAKTHKE CBAMHBIX OCHOBAaHMH M PA3IMYHBIX TEPMOCTAOMIIM3ALMOHHBIX YCTPOHUCTB. IlompobHO
OIIKCaHBl 0COOEHHOCTH TEUEHHH, 00yCIIOBICHHBIE HATMYNEM MaKCHMyMa IUTOTHOCTH BOJIbL. [ Ipeiosken
KPUTEPHHA, MO3BOJIOIUN ONpPEAeIUTs HE0OX0IUMOCTh y4eTa WHBEPCUU IUIOTHOCTH B MHIKEHEPHBIX
pacyerax. [luccepranus usnoxeHa Ha 98 crpanunax, comepxut 32 pucyHka u 2 Tabmuiel. Crmcox
HCIIONBE30BaHHON JIMTEpaTyphl BKIO9aeT 94 HauMeHoBaHus. JluccepranuoHHas paboTa COCTOUT H3
BBEJICHHUS, YETBIPEX TJIaB, 3aKJIIOYEHHs M CIHCKA JIMTEpaTyphl. Tema U coaep)kaHhe AUCCepTaIdH
cooTBeTcTBYeT cnenuanbsHocTH 1.3.14. Tennodusuka u TeopeTuyecKas TEIIOTEXHUKA.
AKTYaJIbHOCTh MCCJIeI0BAHUS

AXTyaJbHOCTb TEMBI IUCCEPTALMOHHOTO HCCIeNOBaHHUSA OOYCIIOBJIIEHA TOTPEOHOCTHIO
HCCIIENOBaHUH TEINIO(QU3NYECKUX SBICHUH B CITy4asx OXJIQKICHUS IPUPOIHBIX ¥ TEXHOTCHHBIX CHCTEM
JI0 TEMIIEpaTyp MEHBIIUX TEMIIEpaTypbl HHBEPCUU IIJIOTHOCTH BOABL llpakThdeckas 3HAYMMOCTB
UccIeN0BaHui 00yCIIOBIEHA IIUPOKUAM ITPHMEHEHUEM HHXKCHEPHBIX COOPY)XCHHH B 30HAX OOHTaHHS
YeloBeKa ¢ OTpHIATeNbHBIMA TeMIepaTypaMd M AKTHBHBIM HCIIONB30BAHHEM  Pa3IMYHBIX
TEPMOCTaOUIM3UPYIONINX YCTpoicTB. Hanmuure MakcHMyMa IUIOTHOCTH BOZBI MOYKET CYIIECTBEHHO
BJIMATD Ha MPOLECC TEIIOMacCOIepeHoca.
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HoBuzHa uccienosanusi 1 HanboJiee cynecTBeHHbIE HAYYHbIE Pe3yJIbTAThI

Hayynas HOBM3HA M 3HAYUMOCTH IIOJ[ydEHHBIX COMCKATENIEM pE3YIbTATOB COCTOHT B
HCCIICIOBAHUN B3aMMOJIEHCTBHN TEUYEHHH, BHI3BAHHBIX [TOBEPXHOCTHEIM HATS)KEHHEM Ha CBOOOIHOM
noBepxHocTH (3¢ dext MapaHronn), ¥ cBOOOIHEIM KOHBEKTHBHBIM TEUEHHEM BOJIbI IIPH HHBEPCUU €€
wioTHOCTH. C ITOMOIIBIO OIIEHOYHOTO ITapaMeTpa 10 XapaKTepPHBIM CBOMCTBAM CHCTEMBI CJICNIAaH BBIBOJ
0 HeOOXOIMMOCTH pacYETOB KOHBEKTHBHOIO TEUEHHUS B IIOPHUCTBHIX CPEe/ax IPU MHBEPCHH IUIOTHOCTH
BOZBI. JIETaIbHO HCCIIENOBAHO BIMSHHE KOHBEKTHBHBIX TEYCHMH Ha (GopMy TIpaHHIBI (a3oBOro
mepexo/ia B MOPHUCTHIX CpeliaX, W BIHMSHUE MHBEPCUH IUIOTHOCTH Ha CTENEHb IIPOMEP3aHusl IIOPUCTON
CpeZbL
3HAaYMMOCTh HAYYHBIX Pe3yJIbTATOB /I HAYKH M PAKTHKH

[ToryueHHble B AuMCCEpTAllMM PE3yIbTaThl MOTIYT OBITH HCIONB30BAHBI B JalbHEHIIMX
HCCIIEIOBAHUAX TEIJIOMAacCOlepeHoca B XOJNOJHONM BoJe B IOPHCTBHIX cpenax. [Ipaktuueckas
3HAYUMOCTh OOYyCJIOBJIEHA BO3MOXHOCTBIO ydeTa pe3y/lbTaToB, IIOJIyYEHHBIX B JUCCEPTALMH IIPU
IPOEKTUPOBAHUU TEXHOJIOTMYECKUX OOBEKTOB U HHIKEHEPHBIX COOpYXKEeHHMH B paiioHax Kpaiinero
Cesepa.

CtpykTypa quccepTanuu

Bo BBeneHuHM ommcaHa aKTYaJIbHOCTH TEMBI, IIOCTABIIEHBI IIEIM U 3aJaud MCCIIEJOBaHUI,
chopMyIHpPOBaHEI IOJIOKEHUS, BHIHOCUMBIE Ha 3aIlIUTy, 000CHOBAaHEI Hay4dHas HOBU3HA, IPAKTHYECKas
U TEOpeTHUYeCKas 3HAYMMOCTb MCCIIEOBAHUS, IPUBEICHB! JaHHBIE 00 ampoOaiuu pe3yiabTaToB H
MyOMUKAUAX IO TEME HCCIIEIOBAHHS.

B nepBoii riraBe NpuUBOAUTCS aHATIH3 OITyOIIMKOBAHHEIX paboT 110 UCCIIEI0BAHUIO KOHBEKTUBHBIX
TEYEHUH B BOJIE M BOJOHACHIIIEHHBIX NOPUCTHIX cpejaxX. PaccMOTpeHs! ypaBHEHUS U Oe3pa3MepHbie
napameTpsl, OIHUCHIBAIONIHE CBOOOIHYIO KOHBEKIINIO; 3 dexT MapaHroHH; 0COOEHHOCTH T€UYEHUH NpH
y4éTe MHBEPCHM IIIOTHOCTH BOJBI; KOHBEKTUBHBIM IIEPEHOC B IOPHUCTBIX CpeAax; KOHBEKTHBHOE
TEUeHUE NP KPHCTAITU3ALKY BOIBL.

Bo BTOpOI# raBe npeacTaBieHa GU3NKO-MaTEMaTHYECKas MOJIENb CBOOOIHOTO KOHBEKTHBHOTO
TEUEHHsI BOJBI B IMIMHIAPUIECKOM COCYJIE C OXJIAXKIAOIIMM JIEMEHTOM IIPY UHBEPCUHU €€ IUIOTHOCTH.
OZIHOBPEMEHHO C MHBEPCHEH IIOTHOCTH BOJBI YIUTHIBAIOTCS HATSHKEHHUE Ha CBOOOIHON ITOBEPXHOCTH
(opdexr MapaHroHu), a TakKe 3aBUCHMOCTH [IMHAMHYECKOM BS3KOCTH, TEIUIOEMKOCTH H
TETJIONPOBOAHOCTH BOJBI OT TEMIIEPATYPHI.

B Tperpelt riiaBe WPEACTABICHO YHCIEHHOE pEIIEHHE MHOIOIapaMeTpPUUYECKON 3akadu
KOHBEKTHBHOT'O TEUEHUs BOJBI B BEICOKOIIPOHUIIAEMOM NOPUCTOH cpejie B HUIHUHIPUUECKOM COCYHE C
OXJIaXKTAFOIIUM 2JIEMEHTOM Ha OCHOBE ITOJIHOM (PU3UKO-MATEMATHIECKOH MOJIENIH TEIIOMacColIepeHoca
IpH WHBEPCHH IUIOTHOCTH BOJBL, YYHTHIBAIOIIEH 3aBUCHMOCTh JIWHAMHYECKOH BS3KOCTH,
TEIIOEMKOCTH, TEIUIOIPOBOJHOCTU BOJBI, 4 TAaKXKE IUIOTHOCTH, TEIIOEMKOCTH, TEIJIOIIPOBOJHOCTH
MOPHCTOH Cpelbl OT TeMIIepaTyphbL

B uerBEpTOif IiIaBe MpENCTABIEHO YMCIEHHOE pElIeHHEe MHOTONapaMEeTpUYecKod 3amaqu
KpHUCTaIJIM3alliK BOJIBI B IIOPUCTOM Ccpelie B IMIMHIPUUECKOM COCYIe C OXJIaXIAIONIUM 3JIEMEHTOM Ha
OCHOBE IIONHOM (PHU3MKO-MAaTEeMATHYECKOH MOJENH TeIUIOMACCOIepeHOca IIPU WHBEPCUM IUIOTHOCTH
BOJIBI, YUHTHIBAIONIEH KOHBEKTUBHBIEC TEUECHUS, 3aBUCHMOCTD TEINIOQU3NIESCKUX ITapaMeTpPOB BOJBI U
IIOPUCTOH CpeIbl OT TEMIIEPATy Pl

B 3akmoueHue TpUBENEHBI OCHOBHBIE DE3YyJbTaThl U BBIBOMABI, CHACIAHHBIE aBTOPOM
JMCCEPTAllMOHHON Pa0OTHI.
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K OCHOBHBIM ClelyeT OTHECTHU CIIEAYIOIIHNE Pe3yIbTaTaM JUCCEPTALIMOHHOIO UCCIIEI0OBAHMS:

1. MOImenh KOHBEKTHBHOTO TEYECHHS XOJOJHOM BOJBI, IIPH HEMOHOTOHHOW 3aBHCHMOCTH
IUIOTHOCTH OT TEMITEPATYPEI, KOTOPAask YIUTHIBAET TPAHUYHbIC YCIOBUS Ha CBOOOJHOM IOBEPXHOCTH, &
TaKX€ YYUTHIBAET 3aBUCUMOCTH JUHAMHUYECKON BA3KOCTH, TEMIOEMKOCTH, TEMJIOIPOBOIHOCTH BOIBI OT
TEMIEPATyPhI;

2. NeMOHCTpanus KOPPEKTHOCTH MPENCTABICHHOW MOJENH IIyTEM CPABHEHUS IPOBECHHBIX
pacyeToB, ¢ paHee MOJYUeHHBIMU JAaHHBIMH HATYPHBIX M BHIYUACIATENBHBIX 9KCIIEPUMEHTOB.

3. pe3ysasTaThl aHAM3a TMOTYYEHHBIX B pa00Te YHCIEHHBIX PEeIleHUI MHOTrOImapaMeTpUYECKON
3aJ]a4ui KOHBEKTHBHOI'O TEUEHUSI XOJIOAHOM BOJIBI B BRICOKOIIPOHULIAEMOMN IIOPUCTOH CPEZIE, B TOM YHCIIE
Opu Hanmmuuu (a3oBOro nepexoza.

CreneHb 000CHOBAHHOCTH I10JI03KEHHIT M BHIBOJ OB, PEACTABIEHHBIX B JHCCEPTALMH

MartemaTtiueckue MOJENHM, MPEIACTABICHHBIE B JHCCEPTAIMOHHOM paboTe, OCHOBaHBI Ha
byHIaMEeHTATBPHBIX 3aKOHAX MEXAHWKU CIUIOLIHBIX CPed U TEpMOAMHAMUKHU. B paboTte ucmonbp30BaHbl
arnpoOMpOBaHHbIE CTAaHAAPTHBIE METOJbI BBIYMCIMTENBHOM THAPOIMHAMUKH U TelioMaccooOMeHa,
UHTETPUPOBAHHBIE B OTKPBITYIO ILTATGOpMy MAJIS YHCIEHHOTO MOJAENUPOBAaHUS 3afad MEXaHHKHU
crutommHbIx cpenr OpenFOAM. PaboTa cofepUT pe3ynbTaThl TECTOBBIX PaCUETOB U UX COIIOCTABIICHUE
C JaHHBIMH HATypHOI'O 9SKCIIEpUMEHTa, YTO II03BOJIIET CJielaTh BBIBOJ O KOPPEKTHOCTH H
000CHOBAHHOCTH MPUMEHSIEMBIX MaTEMATUYECKUX MOJENel, YMCICHHBIX METOJIOB M IPOTPaMMHOTO
obecrieueHus.
3amevanus

1. IlpencraBieHHBIe aBTOPOM pe3yIbTaThl COCPEIOTOYECHBI Ha pacuérax sl HUIMHAPUIECKON
o0acTy, XOTs Il MPaAKTHUYECKUX 3a1a4 CYIIECTBEHHOH OKa3bIBAIOTCS U APYrue (GOpMBI KOHCTPYKITHH.
CpaBHHTENBHBIA aHAIM3 YHUCICHHOW MOJIETH OCHOBBIBACTCS Ha OJHOM padoTe (AN NpPOBEPKH
KOPPEKTHOCTH MOJENH, OBLTO IPOBEIEHO COIIOCTABICHUE C pe3ysIbTaTaMy, orydeHHbMu Cawley).

2. CiregoBaiio GBI 0IIee SICHO H3JI0XKHUTh PACYETHYIO MOJIEIb, YIATHIBAIOIIYIO Hau4yHe (a3oBoro
Iepexo/ia B CMECH JKUIKOCTh-TIEN, YETKO OTTEHUTh TPAHUIIEI €€ IPUMEHUMOCTH.

3. B untepnonsunonnoit popmyse (2.1.4) HCIIONB3YIOTCS MHOTOUICHB! IIATOM CTENEHH, OJJHAKO
Tabau4uHble AaHHble (Tabnuna 2.1.1) Ans ucnonap30BaBIIMXCS B pacuéTax K03 OUIMEHTOB IPUBEIECHBI
JMIUB 10 TpeThero HoMmepa. Jlanueie s C4 u C5 31eck 0TCyTCTBYIOT, a nosiBIsitoTest B Tabmume 3.1.1
IUIs TIOJTMHOMUHAIBHON HHTEPIOIANNA PU3NIECKUX XapaKTEPUCTUK CKEJIeTa TIOPUCTOH CpeIbL.

4. Busyanu3zaius IpeACcTaBICHHBIX PACYETOB HE COAEPIKUAT IMHUM TOKA XKUAKOCTH, O XapaKTepe
TEUYEHUS IIPUXOAUTCS CYAUTh IO OTTEHKAM OKpackKu 00JIacTH TEUEHHUS U IPUBOJUTCS IMOJE CKOPOCTEH
TEYeHHs, HallpuMep, Ha puc. 2.2.2, puc. 3.3.3 - 3.3.5. Ha puc. 2.2.4 npoBelleHO «CpaBHEHUE CpeJHEH
CKOPOCTH JIBMIKEHHUS XKHUIKOCTH B COCYZE» B 3aBUCUMOCTH OT BPEMEHHU OXJIXKACHUS, OJTHAKO U3 TEKCTa
JUCCEePTAallMOHHON paboThl HE SICHA IPOIeaypa BBIYMCICHHS OSTOTO CPEJHEr0 3HAYEHHs, W YTO
[IOHUMAETCS MO/ 3TOM BETUUUHOH.

5. [Ipumenenue BeraucnurenbHoro nakera OpenFOAM tpebyer 0O6Cy)XaeHus ero mapamMeTpoB
[IpH pealu3alid KOHKPETHBIX pacdy€ToB (KOJIMYECTBO KOHTPONIBHBIX OOBEMOB, BpeMs pacuéTa,
KPUTEPUHU OCTAHOBKH). PacuéT mpu 3ajaHHOM KOIMUYECTBE S4eeK Ha cTp. 79 crnenoBano Ob1 06CyIUTH €
TOYKHM 3PEHUS BBIYUCIUTEIFHON YCTOHUYMBOCTH PE3y/IbTATOB IIPU UX U3MEHEHUH.

6. B mepBoi#i rmaBe muccepralMy MOAPOOHO OMHCAHBI KPUTEPHH IOHOOUA pPacCMOTPEHHBIX
MaTeMaTUYECKUX MOJENEH, HO BO BCEX OCTAIILHBIX IIaBaX, MOJIEIH U Pe3yIbTaThl pAaCUeTOB IPUBEICHBI
TOJIBKO B pasMepHOM Buje. CrnenoBano OBl Hapsmy ¢ pasMepHON (GopMoi MaTeMaTHYeCKOW MOIenu
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IpeAcTaBuTh U Oe3pasMepHyro GopMy, a TakKe yKa3aTh JUANa30Hbl KPUTEPHEB 110100Us, B KOTOPBIX
HOJYy4YEHBI PE3yIbTaThl PACUETOB.

3akJjroueHue

3amMey4aHus MO JUCCEpPTAaIlMy HE HOCAT IPUHIMIHMAIBHOIO XapakTepa U HE CHIDKAIOT B LEJIOM
JIOCTaTOYHO BBICOKOTO YPOBHSI JUCCEPTALlMOHHOIO HccienoBaHus. [IpencraBneHHas AuccepTalys
SBISIETCSl  aKTyalbHOM, 3aKOHYEHHOM Hay4YHO-KBATM(PHUKAIMOHHONW paboTOH COOTBETCTBYIONICH
cnermanbHocTH 1.3.14. Ternodusuka U TeopeTHyecKas TeIUIOTeXHuKa. [lomydyeHHble B auccepranuu
pe3yNbTaThl SIBISIOTCS JOCTOBEPHBIMU M 00J1a/lat0T HOBU3HOM. ABTOpedepaT MOIHOCTBIO OTpaKkaeT
coJliepyKaHUE QUCCEPTAllMOHHOM paboThl. Pe3ynmpTaThl muccepraiuu onyO0IMKOBaHbl B PEIEH3UPYEMBIX
Hay4HBIX M31aHusaxX u3 nepeyds BAK, B KOTOPBIX AOJKHBI OBITH OIyOIMKOBaHBI OCHOBHEIE HAy4HBIE
pe3ynbTaThl JHMCCEpPTaldii Ha COMCKAHHME YYCHOH CTENeHW KaHAuJaTa HayK. Pe3ynbTarsl
JUCCEPTALMOHHON PaboThl NOKIAABIBAINCH HA MEKIYHAPOAHBIX U BCEPOCCHUCKUX KOHPEPCHUIUAX U
Hay4HbIX CEMUHApPaX.

Huccepranuonnas pabora «TemnoMacconepeHoc B BOJIE U BOIOHACKIIIEHHBIX IOPHCTHIX Cpeiax
B 00IIaCTH MHBEPCUH IUIOTHOCTH BOJBI» COOTBETCTBYET TpeOOBaHMAM IYHKTOB 9-14 «Ilonoxenus o
IPUCYXKJIEHUH YYEHBIX CTEIIEHEH», YTBEPKIEHHOTO moctaHoBieHWeM [IpaButensctBa Poccuiickoit
@enepanun Ne 842 or 24.09.2013 roma, mpeabsBIseMbIM K KaHIHIATCKUM [HCCEPTALlMsIM, a eé
asrop, PumumonoBa Jlrogmuna HukonaesBHa 3aciy’KHBaeT MPUCYKACHHS YIEHOH CTENIEHH KaH#IaTa
pusuKo-MaTeMaTHYECKUX Hayk Mo crmenuanbHocTd 1.3.14. Temmodusmka u  TeopeTHdecKas
TEIIOTEXHUKA.

Huccepranmonnas pabora OunumonoBo# JIL.H. u 0T36IB 00Cy ) IeHEI X 0M00OpPEHEI HA HAYYHOM
cemMuHape Kadenpel NIpukiIagHod MatemMaTukd CypryTckoro roCyJapCTBEHHOIO YHHBEpPCUTETA
(28 urons 2024 roma, poTokon Ne 14).

OT3BIB ITOJITOTOBHIT:
[Tpodeccop xadeapr! IpHKIaTHON MATEMATHKA
Cypryrckoro rocy1apcTBEHHOTO YHHBEPCUTETA,
J-p GH3.-MaT. HAYK IO CIEUHATEHOCTH
05.13.18 - MaTemaTuueckoe MOJICTUPOBAHHE,
YHCJIEHHBIE METO/IBI ¥ KOMIUIEKCHI IIPOTPaMM
["anxuu Banepuit AnexceeBud

3aBenyronmii kKaheapoil IpUKITagHON MaTeMaTHKH
CypryTckoro rocyapcTBEHHOTO YHHBEPCUTETA,
KaH/. (pU3.-MaT. HayK

["openukoB Annpeit BsuecnaBosuy

IInmxoBa Oxcana Hukonaesna

Caenenusi 00 opranuzanuu:
BromxerHoe yupesxaeHue BrICIIEro 06pazoBanus XauTbl-MaHCHIACKOro aBTOHOMHOTO 0Kpyra — FOrps!
«CypryTckuit rocy1apCTBEHHBIA YHUBEPCUTETY.

Anpec: 628412, Xantel-MaHCHNACKHN aBTOHOMHEBINA OKpyr — FOrpa, r. Cypryrt, npocnekt Jleanna, 1.
Tenedon: +7(3462) 76-29-00. E-mail: secretar@surgu.ru. Web-caiit: http:/www.surgu.ru/
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