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IIporpaMma BCTYNUTEIBLHOTO
IK3aMeHa /ISl MOCTYNAINIUX B
TOKTOPAHTYPY
HA rpynny o0pa3oBaTejJbHbIX IPOrpaMm
D098 — «Temsioanepreruka

I. O0mme noJI0KeHus

1. Ilporpamma coctaBiieHa B cooTBeTcTBUU ¢ [Iprkazom Munuctpa o6pazoBanus
u Hayku Pecry6nuku Kazaxcran ot 31 oktsiopsa 2018 roga Ne 600 «O06 yTBepxkaeHUH
TunoBeIx mpaBwiI MpueMa Ha OOy4eHHE B OpraHuU3alliu OOpa30oBaHUs, pPeaU3yIOIIHe
oOpa3oBaTebHbIE MPOTPAMMBI BBICIIIETO M MOCIEBY30BCKOTO OOpa3oBaHUs» (anee —
Tunosele mpaBuia).

2. BerynuTenbHbIA 3K3aMEH B JOKTOPAHTYPY COCTOMT M3 cOOecel0BaHMS,
HAIMCAHUA 3CCEe U DK3aMeHa Mo Npo(uIIio rpynibl 00pa30BaTEIbHbIX IPOTrPamMM.

biok bamnbl
1. CobecenoBanue 30
2. Dcce 20
3. DK3aMeH 1o Npo(UITI0 TPYIIbI 50
o0pa30BaTebHOM MPOrpaMMBbl
Bcero/nmpoxoanoi 100/75

3. ITpoAOIKUATENBHOCTD BCTYNMUTEIBLHOTO SK3aMeHa - 3 yaca 10 MUHYT, B TEUEHUE
KOTOPBIX TMOCTYHAOIIMHA MUIIET 3CCE, OTBEYAET HA JJIEKTPOHHBIM AK3aMEHAIIMOHHBIN
owner. CobecenoBanue MPOBOAUTCS Ha 0asze By3a /10 BCTYNUTEILHOIO SK3aMeHa.

I1. ITopsinok npoBeaeHNsi BCTYNMUTEIBHOI0 IK3aMeHA

1. IToctynatouue B TOKTOPAHTYPY Ha IPyIIly 00pa3oBaresbHbIX nporpaMmm D098
— «Temnosnepretuka» numyt npobdiemHoe/ Tematudyeckoe 3cce. OObeM 3cce — He
MmeHee 250 cios.

[enb acce — onpeaenuTh ypoOBEHb aHATUTHUECKUX U TBOPUYECKUX CIOCOOHOCTEHH,
BBIDAKEHHBIX B YMEHHU BBICTPAMBaTh COOCTBEHHYIO apryMEHTaldI0 Ha OCHOBE
TEOPETUYECKHUX 3HAHUM, COUATBHOTO U IUYHOTO OIBITA.

Bunpr occe:

— MOTMBallMOHHOE  3CCE€ C  PAacKpbITUEM  NOOYAMUTEIbHBIX  MOTHBOB K
UCCIIEI0BATEIBCKOMN IEATEIBHOCTH;

— Hay4HO-aHAJUTHUYECKOE 3Ccc€ C OOOCHOBAHMEM aKTYaJIbHOCTH M METOAOJOTHH
IUIAaHUPYEMOT'O UCCIIEI0BAaHNUS;



— TpoOJEMHOE/TeMAaTUYECKOE 3CCE, OTPAKAIOIIEE Pa3JIMYHbIE ACIEKTHl HAyYHOTO
3HaHUS B TIPEIMETHOMU 00JIACTH.

2. DNIEKTPOHHBIN 3K3aMEHAIIMOHHBIN OUIJIET COCTOUT U3 3 BOMPOCOB.

Tembl s MOATOTOBKM K JK3aMEHY MO MpOQMI0 TPyHmbl 00pa3oBaTEIbHOU
MIPOTPaMMBI:

Jucuounnnza « Harnerarem v TenJioBble IBUTaTe D)

Tema. TemonBble aBurareau. IlapoBbie ycraHoBku. I'azaTypOuMHHBIE
ycraHoBKH. PeakTuBHbIe ABUrarenu. /lusejbHble 3JieKTpocTaHuuu. PaGoune u
TelJIOBble  JMAarpaMMbl  peaKTHBHbIX  JaBurarejeil. Kommpeccopsl u
KoOMIIpeccopHble ycTaHOBKHM. IlotHasi coOcTtBeHHasi padora ra3oTypOMHHOM
YCTAHOBKH

IMoaTeMsbl: 1UKIBl TEIUIOBBIX JBUratenu; OOOOIIEHHbIE TEPMOIMHAMUYECKHUE
IUKIIBI TEIUIOBBIX JBurateneii; ['paduueckuii rpaduk NMKIA TEIIIONEpenayu IMpu
nocToOsSTHHOM o0beme; (Cxema TemIooTJaud TeIUIOBOr0 LHUKJIA Tra30TypOMHHOMN
YCTAHOBKH IpU IOCTOSHHOM [IABJIEHUM W XapaKTEPHUCTHKA KaXKIOro IpoLecca;
WHnukaTopHas auarpamMma OJHOCTYNEHYATOro KoMIpeccopa; MHOrocryneHdaTbie
KOMITIpeccopbl. MuHMManbHasi paboTa MHOrOCTYNEHUYAThIX Kommpeccopos; llomnas
coOCTBeHHass paboTra ra3oTypOMHHON ycraHoBKM; KaBuraums mnpu pabote
HEeHTpoOekHOro Hacoca. OmnpezeneHne NPUMEHEHHsST KOMIIPECCOPOB B 3aBUCUMOCTH
OT 4acCTOTHI BpauleHus W Hamopa; T,S numarpamMmMa MHOTOCTYIIEHYAaTOr0 KOMIIPECCOPA;
TennoBele auarpaMMbl LHUKJIOB NApPOra3oBBIX JHEPIETHUYECKUX YCTAHOBOK CO
CMEILIaHHBIM pab04YuM TEJIOM

JlucuuminHa «AJIbTePHATHBASA JHEPreTUKA»

Tema: Bo3oOHoB/IsIeMble HcTOYHNKH dHepruu. Pecypest BUD B Ka3zaxcrane.
IIpo0eMbIMCII0IB30BAHNSA TPAAUIUMOHHBIX MCTOYHUKOB JHEPIUH.

Moaremsbi: Pecypcei BUD; TexHonmoruu uM3rotoBiieHUs TpeoOpo30BaTeliei;
[IpoOnemMbl HETPAAUIIMOHHOIO HCIONB30BAHUS DSHEPIUM; ODHEpProcoOepekeHue ¢
WCIIOJIb30BaHUEM AJIbTEPHATUBHBIX HICTOYHUKOB SHEPIUH;

Jucunmimaa «@Pu3nyeckre 0CHOBBI JHEProcoOepeKeHn»
Tema JHepreTuyeckne KOMILUIEKChI. JHEPreTH4YeCcKNe CEKTOpa U IMHAMMKA
pa3Butus Pecny0Oauku Kazaxcran. JHeprocoepe:kenue. JHeprocoepe:keHue B
TeIUIOTeHEPUPYIIINX YCTAHOBKAX. JHeprocoepeskeHne B TEMJIOBbIX
texnosorusx Iloarembr: HopmatusHo-nipaBoBas 6a3a B Pecriybnuke Kazaxcraw,
CBSA3aHHA C
sHeprocOeperkeHNeM. JHEPreTUIECKU JOKYMEHT MPOM3BOJCTBEHHOTO MPEAIPUITHS.
OcHOBHBIE = HampaBiieHHs  dHeprocoepexeHus;  OCHOBHbIE  YpaBHEHHS U
3aKOHOMEPHOCTH TEIUIONPOBOIHOCTH. HuddepenunansHoe YPaBHEHHE
TerIonpoBoAHOCTH. KoHBEKTHBHOTO TeriooOMeHa; OCHOBHBIEYPAaBHEHHS U TEOPEMBI
TEIUIOBOro cxoncrBa. OcHOBBI ropeHns. CocTaB OpraHMYEecKOro TomimBa; OCHOBBI
AHEProcOepexkeHuss B CUCTEME oOecreueHus »dJeKTpodHeprued. Opranuzanus u
TEXHUYECKHE OCHOBBI oOOecreueHus 5JeKTpodHeprueid. Mepbsl 1o 00ecreyeHuto
MPOU3BOJICTBA  AJNEKTPO3HEpPrueil. (OCHOBBI SKOHOMHMHM  JJIEKTPOIHEPTUM  TIpU



MPOEKTUPOBAHUM M OKCIUTyaTalldd 3JIEKTPOYCTaHOBOK. (CHOBBI 3HEproayjuTa.
OcHOBHas CTPYKTypa 3HEproayuTa.

JuciunnnHa « TeyeHne BA3KOM KHUAKOCTH

Tembl: OCHOBHBIE OHATUSA AUHAMUKH BSI3KOU KUAKOCTU. OCHOBHBIE YPaBHEHUS
MEXAHUKHU BS3KOW XUAKOCTH. HecxknmmaeMbld NOTOK KUAKOCTH C MOCTOSHHBIMU
cBOMcTBaMU. YpaBHeHue HdHepruu. CraluoHapHOE€  JBWXKEHHE  KUJKOCTH.
HuBeprentHas ¢opma ypaBHeHuUs: 3Hepruu. Cnoucteie TedeHus. [lorpaHnyHblil CIoi.
ABTOMO/JIETTbHBIE npeoOpa3oBaHus YpaBHEHUI MOrPAaHUYHOIO CJ041.
DKCIIEPUMEHTAIbHBIE METO/bI UCCIEAOBAHUS TEUCHUHN BS3KHUX kuakocte. Cpencra
1 MeTOJIbI (pu3nuecKoro skcnepuMenta. [linockas cBo6oaHas cTpys (3aTOIJICHHAS).

IMoaremsbl: lnmeanbHas W Bs3Kas KUIAKOCTb. Bsskocts. JlamuHapHoe u
TypOynentHoe Teuenue. Uucno Pelinonbaca. CrutomHocTs cpebl. Ynueno Kuyacena.
CxxumaemocTh cpeabl. Yncno Maxa. 3akoH coxpaHeHUs CyOCTaHIMHU. YpaBHEHUS
HaBbe-Crokca. YpaBHEHHE HEPAa3pbIBHOCTH. YPABHEHHUs NBMKEHUA. TEH30p BI3KHUX
HaIPSKEHU. [TocTtynarensHoE IBUYKEHHE. BpamarensHoe JBU)KCHUE.
[TocTynaTtenpHO BpamlaTeIbHOE JBUKEHHUE. 3aKOH COXPAHEHUS HUMITyJbca IS
HEC)KMMAEMOM KUJKOCTHU C ITOCTOSHHBIMU CBOMCTBaMHU. [IIIOTHOCTE MOTOKA 3HEPIruUm.
Teuenue Ilyaseitns (auHamuueckass W TerioBas 3anava). [lnockoe teuenue Kysrra
(nnHamMuyeckas U TeruioBas 3ajava). JluHaMuuecKuil morpaHuyHblil cioil. CBoiicTBa
JTUHAMUYECKOTO MOTPAHUYHOTO CJIOs. TOJKMHA IMOTrPaHUYHOTO CJOS. Y PaBHECHUS
norpanuyHoro cios. Meron Ilpanamis. Meron Museca. [IpubnumxkeHHbIE METOIbI
pemenust 3amaun bnasmyca. TonmuHa BbITeCHEHHS. ToJIMHA MOTEPU HMITYJIbCA.
Meron urepanuid.

HMucuunmrHa «Ilj1a3MeHHasi TEXHOJOTHS B TeIJIOOHEPreTHKe)

Tembr: CoOBpeMEHHOE COCTOSHHE NPOOJEMBbl CXKUTAHMS M NepepadoTKu
SHEpPreTUdecKkux yried. Meroasl mnoBblieHUs S(PGEKTUBHOCTU HCIOIb30BAHUS
TOIUIUBA. T€OPETUUECKHUE U SKCIIEPUMEHTAIBHBIE METOIbI HCCIEAOBAHUS IIA3MEHHBIX
MPOLECCOB  BOCIUIAMEHEHMSI, TEPMOXMMHYECKOM TMOATOTOBKH, CXKHUIMAaHUA U
razupukanuu  yried.  AJUI0-aBTOTEPMHYECKHM  XapakTep  NpeoOpa3oBaHMs
IByX(a3HbIX  TOIUIMBHBIX  MOTOKOB.  DHU3MKO-XUMHUYECKHE  XapPAKTEPUCTUKH
UCCJIEIOBAHHBIX ~ TBEPABIX TOIUIMB. MeTonuka ompeneneHus: HeoOX0IUMOro
KOJIMYECTBA OKHUCIHTENA IJs rasudukanudyd ToruimBa. MeTon pacdeTra yIeabHBIX
sHEproszarpaT Ha MpoIecc rasuuKalud TOINIMBA. Pa3znuyHble  BapHaHTHI
WCIIOJIb30BAHUS TUIA3MEHHOW Ta3uUKaUy TBEPABIX TOMIUB. [IpUHIMMIHAIbHBIE
CXEMBbI MJIa3MOTPOHOB. DHepreTuyeckas 3 PEKTUBHOCTH npoiecca
ANEKTPOTEPMOXUMHUYECKOW TOATOTOBKH HOHEPr€THUYECKUX YIIEW K CHKUTAHHIO.
CnocoObl CKUTaHUST OPraHUYECKOro TOIUIMBA: COKUTAaHUE TBEPJOro TorirnBa. Cxembl
OpraHu3aluy C)KUTAHUS TBEPABIX TOILIHB.

IHoarembl: OCHOBHBIE HCTOYHHUKM SHEPrUM [ TEIUIOTEHEPUPYIOLIUX
yctaHoBok. Kiaccudukanus opraHuyeckoro TOIUIMBA. AHAalU3 CBOWCTB TOIUIMBA.
Knaccuduxanus tBepmoro TommBa. Mapku yris. Kiaccel KpYMHOCTH COPTOBOTO
KaMEHHOTO yTIJisA. YCIOBHbIE 00O03HaYeHUs. TepMOAMHAMHYECKUN pacyeT 1o
IJIA3MEHHOMY  BOCIUIAMEHEHMIO WU TOPEHUIO  MBUIEYTOJBHOTO  TOIUIMBA.
Knaccudukarus sxunkoro TtorumBa. MaszyT. XapakTepuCTHKH Ma3yTa. KpekwHr.
OTHOcCUTENbHAS TUIOTHOCTh. YCJIOBHAs  BS3KOCTh.  TemmepaTypa  BCIHBIIIKH.



TeMmneparypa 3acTbIBaHUS.



Knaccudukamus razoobpasznoro tormmBa. Cyxue ['asel. Ilpupoansie I'a3bi.
UckycctBennsie ['aspl. ['asudukanus TBepaoro tormBa. BomsHoit ra3. Tsoxenbie
yrieBoaopoabl. OFA-texHomorusi. MeToa  CENEKTUBHOTO  HEKATaIUTUYECKOTrO
BOCCTAHOBJICHUSI OKCUJIOB a30Ta. «OCcTpoe» AyThe.

HucuuniuirHa «YucJIeHHbIe MeTOAbI B TeIJIOIHEPreTHKEe)

Temsbi: Knaccudukanus quddepennnanbibix ypaBHeHU. KoHeuHo-pa3HOCTHBIE
MeToabl (OCHOBHast KoHUenuusi). OCHOBHBIE MOHATHA M O0O3HAUEHUS TEOpUU
pPa3HOCTHBIX cxeM. Meroabl mnpeacTaBieHuss Au(@PepeHIaIbHbBIX YpaBHEHUH B
KOHEUHBIX pa3HOCTAX. MeTonpl HCCIeNOBaHUs KOHEYHO-Pa3HOCTHBIX CXEM Ha
YCTOMYUBOCTD U CXOAUMOCTbD. SIBHBIE U HESIBHBIE CXEMBI.

IHoarembl: AnmnpokcuManusi NEpPBOM, BTOPOM, CMEMIAHHOW MPOU3BOJHOM.
Paznoxenne B psan Tewnsopa. IlonmHomMuanbsHas anmpokcumanusa. VHTerpanbHbIN
MeToA. MeToJ HWHTErpupoBaHUsS IO KOHTPOJIBHOMY 00beMy. MeTonq Malbix
Bo3MylieHu. Meton ¢hon Helitmana. MeTo1 mpakTHYECKON YCTOWYMBOCTH. AJITOPUTM
pacuera no saBHOU cxeme. [IpuMepsl IBHBIX cXeM. ANMPOKCHMALMOHHAS WA CXEMHAas
BA3KOCTb. [IpuHuun pacmensenus no ¢gusndeckum mpoueccam. KomOuHMpoBaHHbBIE
CXeMbl. AJITOPUTM pacyeTa BOJHOBOI'O YPAaBHEHHMsI. Y pABHEHHSI TEILUIONPOBOJHOCTH I10
HessBHBIM ~ cxemaM: Kpanka-Hukoncona, [{rodopra-Opankena ¢ pa3nuyHbIMU
I'PAHUYHBIMH YCIIOBUSIMU.

Jucuunnubaa « KoMnboTepHoe MOAEJIHPOBAHUE PEArMPYOIIMX TEYCHU B
KaMepax CropaHus

Tembl: ba3zoBble NMOHATHS MOJEIUPOBAHUS PEATUPYIOIINX TEUEHUHW B KaMepax
cropanus.CBolicTBa YUCJIEHHBIX METOJI0B peuieHus (cornacoBaHHOCTb,
YCTOMYMBOCTh, CXOAUMOCTb, COXPAaHEHUE, OTrPAHUYEHHOCTh, PEAITU3YEMOCTb,
TOYHOCTh). BHeapeHue moaxoaoB K AUCKpeTH3alUHu (KOHEYHO-PA3HOCTHBIA METO/,
METOJI KOHEUHBIX 00bEMOB, METOJ] KOHEUHBIX AJIEMEHTOB). BBe/IeHNE B ClIEKTpaibHBIC
MeTOJbl (OCHOBHAs KOHIIEMIMs). MeTolbl KOHEYHBIX OOBEMOB. AMMPOKCUMAIIUS
MOBEPXHOCTHBIX MHTErPaJioB. AMNMPOKCUMAIMS OOBEMHBIX HMHTErpajioB. MeTo bl
KOHEUHBIX OOBEMOB: AamNMPOKCHUMAIIUS HCXOIAHBIX TEPMHUHOB. TpexMepHbIE CETKH.
biioyHO- CTpYKTypUpOBaHHbBIE CETKH. HecTpyKTypupoBaHHBIE CETKH. MeTObl
KOHEYHBIX 3JIEMEHTOB Ha OCHOBE KOHTPOJIBHOIO 00beMa. YpaBHEHHE KOPPEKLIUU
NaBleHUsl. AKCUCUMMETPUYHbIE 3afaud. HenuHelHble YpaBHEHUSI M UX PEIICHUE.
HrrotoHonono6Hbie TexHuku. [loBbimenne 3pPeKTUBHOCTH U TOYHOCTH. AHAIU3 U
orerka ommnOok. Onucanue ommbok. Onenka ommobOok. Pemenue ypaBuennii HaBne-
Crokca. [luckpeTtu3saiyisi KOHBEKTUBHBIX U BA3KUX WICHOB. JIMCKPETHOCTH ClaraeMbixX
naBieHUST © TelecHbIX cwi. (CBolcTBa coxpaHeHWsA. BbBIOOp mepeMeHHOTo
pacroiokeHusi Ha cetke. Pacuer naBneHus. ['paHuyHBIE YCIIOBUSI IJi1 YpaBHEHUI
HaBbe-Ctokca. BBenenue B TypOyneHTHble TOTOKH. IIpsimoe yucinenHoe
mozaenupoBanue (DNS). MonenupoBanue Oonpbmumx Buxpeit (LES). Moaenun RANS.
MopenupoBanue o4eHb Oonbmux Buxpei. TermmomaccooOmeHn. IloToku ¢
MEPEMEHHBIMM CBOMCTBAMHU JKUJIKOCTH. TedeHuss co CBOOOJHON IOBEPXHOCTHIO.
MHuorodasnsie moroku. Bozropanue.



IMoarembl: Beibop cetku. [lomaroBasi annpoKcuMaIius PeryasspHbIMUA CETKaMH.
IlepexpriBatomuecss cetku. He  OpTOroHalbHBIE  CETKM €  TPAHUYHBIMU
annpokcumanusMu. ['enepanusa cetku. Beibop cocrapisitomux ckopoctd. CeToyHo-
OPUEHTUPOBAHHBIE KOMIIOHEHTBI CKOPOCTH. KOMIIOHEHTBI [E€KapTOBOM CKOPOCTH.
Brinonnenne rpannyHbix ycnoBuid. Cucrema anreOpandeckux ypaBHeHHI. OmumOku
JTUCKpPETU3alui. ATNMPOKCHUMAIMS KOHBEKTUBHBIX U JTU(M(PY3MOHHBIX TOTOKOB.
[Ipaktuku uaTepnonsuu U auddepenmanuu (Upwind Interpolation (UDS), Linear
Interpolation (CDS), Quadratic Upwind Interpolation (QUICK), cxembr O6oinee
BBICOKOT'O TMOpsiKa). BBeneHue B pelieHue cucteM JMHEHHbIX ypaBHeHUH. [Ipsimbie
Metonnsl (uckimrouenne ['aycca, LU-pasnoskeHue, TpexIuaroHaJibHbIE CHUCTEMBI,
LHUKINYECKas peayKius). BBegeHue B pelieHHMEe CHUCTEM JIMHEHHBIX YpPaBHEHHUI.
Nrepannonnbie MeToabl (0a3oBasi KOHIIEMHIUSA, CXOJAMUMOCTh, HEKOTOpPhIC 0a30BBIC
MeTonbl, HenoJiHas aekomnoszunua LU: meron Croyna, AD1 u npyrue metonbl
pacCIIeIUIEHUs, METObI COMPSIKEHHBIX T'PAJAUEHTOB, JABYCONPSIKEHHBIE TPAaAUCHTHI U
CGSTAB, wMHorocetounble Metonbl). Ilapamiensuple Bbruucienuss B CFD.
HNrepaunoHHble CXE€Mbl MJI JIMHEMHBIX YpaBHEHUHM. JlekoMmo3uuust IJOMEHOB B
npocTpaHcTBe. JlekoMmno3uius JoMeHa BO BpeMeHU. D(PPEKTUBHOCTD MapalieIbHbIX
BbluHCIIeHUN.  CoKUMaeMbli  TOTOK. MeToabl  KOPPEKUMH  JaBJACHHUS  JJIS
MPOU3BOJIBHOTO ynciaa Maxa. MeToibl, pa3paboTaHHbIE )1 CKUMAEMOT0 MTOTOKA.

Jucuunnuaa «OCHOBBI TEOPUM TEIIONPOBOAHOCTH»

Tembl: TermmonpoBONHOCTH B TBEPABIX Tenax. MaremMaTHYecKoe OINHMCaHUE
npolecca TEeMIONPOBOJHOCTH. TeruionpoBOJHOCTh MPU CTALMOHAPHOM PEKUME.
HecraunonapHas TemionpoBOHOCTb. PeryisipHbIil pexxuM OXJIakaeHus (HarpeBaHusl)
ten. KoHBEKTHMBHBIM TemiooOMeH B oOJHOpoAHOW cpene. AuddepeHuuanbHbie
YpaBHEHUSI KOHBEKTMBHOIO TemiooOMeHa. Teopuss 1omo0Usi KOHBEKTUBHOIO
TeriooOMeHa. OCHOBBI TEOPUM JTAMUHAPHOTO MOTPaHUYHOro ciaos. OCHOBBI T€OpUHU
TypOYJEHTHOIO IOTPAaHUYHOIO cios. TeromMacooOMeH B YCIoBHIX (pa3oBoro
nepexojga M XHMMHMYECKHMX IpeBpalleHuil. Termnoornadya NpyU KUIEHUH SKHIKOCTH.
TennooOMeH u3IydeHHEM.

Hoaremsbi: Ilepenaua TEmaoOTHl Yepe3 CTEHKY pPa3IUYHOW TE€OMETPUYECKOU
dopmbl. [Tyt naTeHcupukanuu Temionepeaadn. CranroHapHas TEMIONPOBOJIHOCTh
C MCTOYHUKOM TeruioThl. CTalmoHapHasi TEIIONPOBOJHOCTh MHOTOCIIOMHON CTEHKHU
paznuuHOil  opmbl. OxnaxkaeHue (HarpeBaHuWE) HEOIPAHUYEHHON IJIACTHHBI
(ummuHapa, wapa). OxjaxjaeHue (HarpeBaHue) Tel KOHEUYHBIX Ppa3MEpOB.
[TpuOnmkeHHblE METOIbI pelleHus 3ajad  TerionpoBoaHocTH. I[IpuBenenue
muddepeHuaIbHbIX YpaBHEHUN KOHBEKTHBHOTO TEIJIOOOMEHa K Oe3pasMepHOMY
Buny. Kpurepun mnonobus. Kpurepuanbueie ypaBHeHus. Temmoornada mnpu
BBIHY/ICHHOM OOTEKaHUM IUIaCTUHBI. TemnooTaaya mpu CBOOOJHON KOHBEKIWH.
Temnootnaua TpyO mnpu BBIHYXACHHOM TEUYEHUH IHKHUJIKOCTH U OCOOCHHOCTH
TeriooOMeHa mnpu  3ToM. TermnooTnada Mnpu  JIAMUHAPHOM, TYpOYJEHTHOM U
NEPEXOAHOM pEeXHMax TEYeHHs JKUIKOCTH B TpyoOe. TemnoBoi  pacuer
TErI000MeHHUKOB. OCHOBBI TEOPHM TEIUIOBOIO H3Iy4deHUs. (OCHOBHBIE 3aKOHBI
TEIJIOBOTO M3JIyYeHUHU. MEeTOoIbl HCCleJOBaHUSI TPOLIECCOB JIYYUCTOTO TEIIO0OOMEHa.
['eoMeTpuyeckre XapakTepUCTUKU CUCTEMbI U3JIyYarOUUX TEI U CBOMCTBA JTYYUCTHIX



MOTOKOB. TermiaooOMEH W3JIydYeHUEeM MEXAYy TEIUIOM W 000JI0uKOoH. JlyuucThriit
TEIUIOOOMEH MEXIy JBYMS IUIOCKOMAPAJIICIbHBIMUA TMOBEPXHOCTAMHU. JIydHCTBIHA
TEIIOOOMEH MEXJIy CEphIMH TEJIaMH C BBICOKUMH KOA(D(PHUIIMEHTAMHU ITOTJIOMISHHUS.
JleiicTBue Temmo3anmMTHBIX dSKpaHoB. OmpenencHue YriaoBeIX KOIPPHUIIMEHTOB
00JTy4E€HHOCTH METOJIOM TOIIOYHOU aITreOphl.

III. Ciucok HCNO/Ib30BAHHBIX HCTOYHHUKOB.
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3. Mutpodanos C.B. DHeprocOepexeHre B 3HEpPreTuke: yueOHoe mocodue s
CIIO /Murtpodanos C.B. - Capatos: [IpodobpazoBanue, 2020. - 126 c.
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TEIUIOPHEPTETUYECKUX YCTAaHOBOK. YueOHMK. MockBa: Undpa-Unxenepus, 2019. —
184c.

5. CJI. Enuctparos, IO.U. IllapoB KoTenbHble YCTAHOBKM M MApPOrE€HEPATOPHI.
VYyebnoe nocobue. MznarensctBo: Undpa-Umxenepus, 2021. — 148 c.
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