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IIporpaMmma BCTYNHMTEJIbHOI0 IK3aMeHA
JJIS IOCTYNAIOIIHUX B IOKTOPAHTYPY
Ha rpynmny o0pa3oBaTeJbHbIX MPOrpPaMm

D098 — «Temno3HepreTuka

I. O01mue moJ1o:keHUus

1. IIporpamma cocrapieHa B coorBeTcTBuH ¢ [Iprukazom Munuctpa o6pa3oBanus
u Hayku Pecnyonuku Kazaxcran ot 31 okrsa0ps 2018 roma Ne 600 «O06 yTBEepx)aeHUN
TUNoOBBIX MpaBWJI MpUeMa Ha OOydYEeHHE B OpraHM3aluu O00pa30BaHUA, PEATU3YIOLIUE
oOpa3oBaTesbHbIE MPOTPaMMBbI BBICHIETO U IMOCJIEBY30BCKOTO 00Opa3oBaHUs» (nanee —
Tunosele mpaBuia).

2. BerynuTenbHbId 3K3aMEH B JOKTOPAHTYpPY COCTOMT H3 coOecedoBaHMs,
HAIMCaHUs 3CCe U AK3aMeHa MO MPOQPUIIIO TPYyNIbl 00pa30BaATEIbHBIX TPOTPAMM.

biiok babl
1. CobecenoBanue 30
2. Occe 20
3. DKk3amMeH 1o NpopUIIO TPYHIbI 50
o0pa3oBaTebHOW MPOrpaMMBI
Bcero/npoxonHoit 100/75

3. IIponomKUTENBHOCTh BCTYIIUTENIBHOIO 3K3aMeHa - 3 yaca 10 MUHYT, B T€UEHUE
KOTOPBIX MOCTYIMAOMIMKA MUIIET 3CCE, OTBEYAECT HA AJIEKTPOHHBIM 3K3aMEHAILMOHHBIN
ounet. CobecenoBanre MPOBOAMTCS Ha 0asze By3a JI0 BCTYIUTEIIBHOTO dK3aMeHa.

I1. Ilopsiiok MpoBeAeHUS BCTYIMUTEIbHOI0 IK3aMeHa

1. Tloctynatomye B JOKTOPAHTYPY Ha rpyIiny oOpa3zoBaTeibHbIX porpamm D098
— «TemmosHepreTrikay MUIIYT MpooOJIeMHOe/ TemaThndeckoe 3cce. OO0beM dcce — He MeHee
250 cnos.

[lenb 3cce — onpenenuTh YPOBEHb AaHATUTHYECKUX U TBOPUYECKUX CIIOCOOHOCTEH,
BBIPOKCHHBIX B YMEHHUU BBICTpaWBaTh COOCTBEHHYIO apryMEHTAIlMI0O Ha OCHOBE
TEOPETHYECKUX 3HAHUH, COMAILHOTO M JINYHOTO OIIBITA.

Bunsl scce:

— MOTHUBAIMOHHOE CCE C PACKPBITUEM TOOYTUTEILHBIX MOTUBOB K UCCIIEIOBATEIIbCKOM
NEeSATeTLHOCTH;

— Hay4HO-aHAJIMTHYECKOE 3cce€ C OOOCHOBAaHMEM AaKTYaJbHOCTH U METOAOJOTUU
MJIAHUPYEMOTO MCCIICIOBAHUS;



— MpoOJIEMHOE/TEMAaTHIECKOE 3CCE, OTPAKAIOIIEE PAa3IMYHBIE AaCHEKThl HAyYHOTO
3HAHMS B IPEIMETHOM 00JIacTH.

2. DNEeKTPOHHBIN SK3aMEHAIIMOHHBINA OUIIET COCTOUT U3 3 BOMIPOCOB.

Tembl AJ11 TOATOTOBKM K 3K3aMeHY IO Mpouilo Tpynmnbl oOpa3oBaTebHOU
POrPaMMBbI:

Jucnuninna « Harnerare/u v TeIJIOBbIe IBUTATEID)

Tema. TemoasBble aurarenu. IlapoBble ycraHoBku. I'azaTypOMHHBbIE
ycTaHOBKHM. PeakTuBHbBIe aBurareau. /JluzeabHbie djiekTpocTaHuuu. Padouyue u
TEIUIOBbIe  JUATPAMMbI  peaKTHBHBLIX jaABurareineil. Kommpeccopsl u
KoMmIpeccopHble ycTaHOBKU. [losiHast coOcTBeHHast padora ra3orypOoOMHHOM
YCTAHOBKH

Ioarembl: UKl TEIUIOBBIX ABuUrarenu; OOOOIIEHHbIE TEPMOJIUHAMUYECKUE
IUKJIBl TEIUIOBBIX ABurateneil; 'paduueckuil rpaduk Iukia Teruionepenadyd Mpu
MOCTOSTHHOM 00beme; (Cxema TeIIOOTIaud TEeIUIOBOTO IHMKJIA Ta30TypOUHHOM
YCTAaHOBKM IPpU TIOCTOSIHHOM JIaBJICHUM M XapaKTEPUCTHKA KaxXJO0ro IIPoIecca;
NuaukatopHass auarpaMma OJHOCTYIEHYATOrO KOMIIpeccopa; MHOrocTyneH4YaTbie
KoMIpeccopbl. MuHUManbpHas paboTa MHOTOCTYIIEHYATHIX KommpeccopoB; IlomHas
coObcTBeHHass pabora Ta3oTypOMHHOM ycTraHOBKM;, KaBurtanus mnpu pabote
IEHTpOOKHOTO Hacoca. OnpeaeneHne IMpUMEHSHHUs] KOMITPECCOPOB B 3aBUCUMOCTH OT
4acTOThI BpallleHUss MW Hamopa; 1,S amarpamMma MHOTOCTYIIEHYATOTO KOMIIPECCOopa;
TermoBsie auarpaMMbl IIUKJIOB IAPOTra3OBBIX HSHEPreTMYECKUX YCTAaHOBOK CO
CMEIIIaHHBIM Pa00YHM TEJIOM

Jucunmirza « AJlbTepHATHBAS JHEPreTHKA)

Tema: Bo3oOHoB/IsIeMbIe HCTOYHUKH JHepruu. Pecypest BUD B Ka3zaxcrane.
ITIpo6.1eMBbINCII0IB30BAHMA TPAAULUOHHBIX HCTOYHUKOB JHEPTrHUH.

IMoarembi: Pecypcet BUD; TexHonmoruu W3roToBleHUsT NPeoOpO30BaTeneit;
[IpoGyieMbl HETPAJIUIIMOHHOTO HCIIOJIL30BAHUS DSHEPTUU; DHEProcOEPEeIKCHHE C
WCIIOJIb30BaHUEM AJIbTEPHATUBHBIX HICTOUHUKOB SHEPIUH;

JMucuuminHa «@u3nvdecKue 0CHOBBI IHEProcoepexeHmw)

Tema JHeprernyeckue KOMIUIEKChl. JHEPreTHYeCKHe CEKTOPa M AMHAMMKA
pasButus PecnyOauku Kazaxcran. JHeprocoOepe:keHue. JHeprocoepe:keHue B
TeNJIOreHEePUPYIOIIMX YCTAHOBKAaX. JHeprocéepe:keHHe B TEMJI0BbIX TEXHOJIOTHAX

IMoaremsbi: HopmatuBHO-TIpaBoBas 6a3za B PecnyOnuke Kazaxcran, cBsizaHHas ¢
AHEProcOepeKeHNEM. DHEPreTUYECKUd JOKYMEHT MPOU3BOJICTBEHHOIO MPEANPUSATHS.
OcHOBHBIE  HampaBiieHUs  dHeprocoepexxeHus;  OCHOBHbIE  YpaBHEHHS U
3aKOHOMEPHOCTH TEIUIONTPOBOAHOCTH. HuddepenumanbHoe ypaBHEHUE
TEIUIONPOBOAHOCTH. KOHBEKTUBHOTO TeriooOMeHa; OCHOBHBICYPaBHEHUS U TEOPEMBI
TEII0BOro cxojictBa. OcHOBBI ropeHusa. CocTtaB OpraHuueckoro TorirmBa; OCHOBBI
HEeprocOepekeHNs B CHUCTeMe oOOecreueHusi aJeKTpodHepruei. OpraHuzauus u
TEXHUUYECKHE OCHOBBI OOecredeHusl 3JIeKTpo3Heprueid. Mepbl Mo oOecnedeHunto
IPOU3BOJACTBA  ANEKTpo3Heprue. (OCHOBbI 3KOHOMHMH  JJIEKTPOAHEPIUU  MpHU



NPOCKTUPOBAHUM M IKCIUIyaTallid 3JIEKTPOYCTaHOBOK. (CHOBBI 3HEproayauTa.
OcHOBHas CTPYKTypa 3HEProayuTa.

JucnunnuHa « TedeHne BA3KOM sKHIKOCTH

Tembl: OCHOBHBIE MMOHATHS JUHAMUKH BSI3KOM )KUIKOCTA. OCHOBHBIC YPAaBHEHUS
MEXaHUKU BS3KOH >KMIAKOCTH. Hec)knMaeMBId MHOTOK JKHUJIKOCTH C IOCTOSHHBIMH
CBOMCTBaMHU. YpaBHeHHE »HHepruu. CTalMOHApHOE  JBMKEHHUE  YKUJKOCTH.
JuBeprentHas ¢popma ypaBHeHHS 3Hepruu. Cioucteie TeueHus. [lorpaHuyHbIN CIIOH.
ABTOMO/JICTIbHBIC npeodpa3oBaHUs ypaBHEHUM MOrPaHUYHOIO CJIOAI.
DKCTIEpUMEHTaIbHBIE METO/IbI UCCIIECIOBAHMS TEUEHUM BA3KHUX )KUIKocTe. CpeAcTBa u
MeTOIbI pU3HYECKOro dKcrepuMenTa. [lockas cBoOo Has CTpys (3aTOIJICHHAS).

Hoarembl: HMpneanmbHass W BA3Kasg KUAKOCTh. Bsskocte. JlamuHapHoe wu
TypOynentHoe Teuenue. Yucno Pelinonbaca. CrutomHocTh cpeasl. Yueno KuynceHa.
CxxumaemocTh cpenbl. Yucimo Maxa. 3akoH coxpaHeHUs CyOCTaHUMU. YpaBHEHHS
HaBbe-Ctokca. YpaBHEHHE HEPa3pbIBHOCTH. YPAaBHEHMS JABMXKEHUs. TEH30p BSI3KUX
HanpsbkeHuil. [loctynarensHoe nBukeHre. BpamarensHoe npuxenue. [loctynarensHo
BpalllaTeIbHOE JBM)KEHUE. 3aKOH COXPAHEHUS UMITYJIbCa JJIs1 HEC)KUMAEMOM KUIKOCTH
C TOCTOSIHHBIMU CBOMCTBaMHu. ILIOTHOCTH moOTOKAa BHepruu. Tedenue llyaszeiins
(nmHaMuueckass W TerioBas 3anada). Ilnmockoe teuenme Kyarra (muHamudeckas u
TeIIoBas 3ajadva). JIMHaMHYEeCKUN TMOTpaHUYHBIM cjoil. CBOHCTBa JTUHAMUYECKOTO
MMOTPAHUYHOIO CJ10s. TOJIMHA MOTPAHUYHOTO CJI0S. Y PaBHEHUS IMOTPAHUYHOTO CJIOS.
Meton Ilpannrnsa. Merton Muzeca. [lpuOnuxeHHbIE METOABI PEIICHUS 3aJaud
bnasuyca. TonmuHa BeiTecHEHUA. ToNIIKMHA TOTEPU UMITYJIbCa. MeTox urepanuil.

Jucuunnuna «Ilna3MeHHasi TEXHOJIOTHS B TENJIOOHEPreTHKe»

Tembl: CoOBpeMEHHOE COCTOSHHME TIPOOJEMBbI CXKUTAHUS U TepepaboTKu
JHepreTHueckux yriaeil. Metoasl moBblIeHUS 3(G(EKTUBHOCTH HCIOJIb30BAHUS
TOIUIMBA. TeopeTHuecKkue U HIKCIIEPUMEHTATIbHBIE METO/IbI HCCIIEIOBAHUS IIJIa3MEHHBIX
IPOLIECCOB  BOCIJIAMEHEHHUS, TEPMOXUMHUYECKON  TMOJATOTOBKH, CXKHIaHUA U
razuukanum yrien. Ajo-aBTOTEpMUYECKUNA XapakTep npeoOpa3oBaHus AByX(Pa3HbIX
TOIUTMBHBIX MOTOKOB. PUBHKO-XUMUYECKHE XapAKTEPUCTUKH UCCIIEIOBAHHBIX TBEPABIX
TOIUIMB. MeToauKa OmpeaesieHus HEOOXOJUMOr0 KOJMYECTBA OKHUCIHUTENS JUIs
razuukanuu TOmMBa. MeToJ pacuera yAEeNbHBIX 3HEpro3arpar Ha IMpolecc
razudukanuym  TOMIMBA. Pa3nuyHble BapUAHThl HCIMOJIB30BAHUS  IJIA3MEHHOU
razuukanuym  TBEpABIX TOINUB. [IpUHIUNUANBHBIE CXEMbl  IJIA3MOTPOHOB.
OuHeprerudeckas 3((EKTUBHOCT IpoLecca IMEKTPOTEPMOXUMUYECKON MOATOTOBKU
HEPreTHYECKUX yrieil K cxuranuto. CrnocoObl CKUTaHUS OPraHUYEeCKOro TOILIMBA!
C)KMT'aHHE TBEPAOro TOIIMBa. CXeMbI OPraHU3aluy CKUTAHMS TBEPABIX TOILIUB.

IMoarembl: OCHOBHBIE HCTOYHUKH SHEPTUU JUISI TEIUIOTEHEPUPYIOLIUX YCTAHOBOK.
Kiaccudukanys opraHn4ecKkoro TOIInBa. AHaIU3 CBOMCTB ToriuBa. Kiraccudukanuys
TBepAOro torumBa. Mapku yrist. Kimaccel KpymHOCTH COPTOBOTO KaMEHHOT'O YIJIS.
VYcnoBuele  0003HaueHus. TepMoAMHAMMYECKHMH  pacdyeT MO  IUIa3MEHHOMY
BOCIUUJIAMEHEHHUIO M TOPEHHUIO MbUIEYTOJAbHOr0 ToruMBa. Knaccudukamus >KUIKOro
toruBa. Ma3zyT. XapaktepucTuku Mazyta. Kpekunr. OTHOcHUTeNbHAsl TIOTHOCTD.
YcnoBHas  BA3KOCTb.  TemmepaTypa  BCHBIIIKM. TemiepaTypa 3acThIBAHMSL.



Knaccudpukanuss razoo0OpaszHoro TtomnuBa. Cyxue I'a3bl. Ilpupoansie ['a3bl
UckycctBennsle ['a3pl. ["asudukanus TBepmoro TomanBa. BonsHoil ras. Tsokenble
yraeBonopoabl. OFA-texHonmorusi. MeToA  CENEKTUBHOTO  HEKATAIUTUYECKOTO
BOCCTAHOBJICHMsI OKCUIOB a30Ta. «OCcTpoe» myThe.

JucuunnnHa «YucejeHHbIe MeTOAbI B TEIVIOIHEPIeTHKE

Temsbr: Knaccudukanus auddepeHunanbabix ypaBHeHHH. KoHeuHO-pa3HOCTHBIE
MeToJbl (OCHOBHas KoHUenius). OCHOBHbIE NOHATHA W OOO3HAUYEHUS TEOPUHU
pPa3HOCTHBIX cxeM. MeToapl mnpejacTaBieHus IUQ(epeHINATbHBIX YpaBHEHUN B
KOHEYHBIX pa3HOCTAX. METOAbl MCCIENOBAHMUS KOHEYHO-PAa3HOCTHBIX CXEM Ha
YCTOWUYMBOCTb U CXOJUMOCTb. SIBHBIC U HESIBHBIE CXEMBI.

IMoaremsbl: AmNmpokcuManus I€pBOM, BTOPOH, CMEMIAHHOW HPOU3BOJHOM.
Pasnoxxenne B psanp Tenopa. IlommHOoMManbHas anmpokcuMmanms. MHTerpanbHbIA
MeToA. MeToJ HWHTErpupOBaHUA MO KOHTPOJIBHOMY 00beMy. MeTon Majbix
Bo3MyLeHu. Meton ¢pon Heitmana. MeTo npakTHYECKO yCTOMYMBOCTH. AJITOPUTM
pacuera 1o ABHOM cxeMe. [Ipumepsl IBHBIX CXeM. ANIIMPOKCUMALIMOHHAS WA CXEMHAs
BA3KOCTh. [IpuHIMn pacuiemienus no ¢usndeckuM npoueccaM. KomOMHMpOBaHHbBIE
CXeMbl. AITOPUTM pacyeTa BOJIHOBOTO YPAaBHEHMS. Y PABHEHMSI TEIIONIPOBOJHOCTH I10
HesiBHBIM ~ cxemaMm: Kpanka-Hukoncona, [iodopra-®@pankena ¢ pa3indHbIMU
I'PAHUYHBIMH YCIIOBUAMU.

Jucuunnnna « KoMnbrTepHoe MOieTMPOBAHNE PeardPyOIIMX TeYeHNH B
KaMepax CropaHus»

Tembi: bazoBble MOHATHUS MOJEIMPOBAHUS PEATHPYIOIIMX TEYEHUW B Kamepax
cropanusi. CBOMCTBA YMCIIEHHBIX METOA0B PEIICHUS (COTJIACOBAHHOCTh, YCTOMYHUBOCTb,
CXOJAMMOCTb, COXPAaHEHHE, OTPAaHUUYEHHOCTb, PEaN3yeMOCTh, TOUYHOCTh). BHeapeHue
NOAXOMOB K JUCKpeTH3alMu (KOHEYHO-Pa3HOCTHBIM METOJ, METOJ KOHEUYHBIX
00BEMOB, METOJI KOHEYHBIX D3JEMEHTOB). BBeleHHe B CHEKTpaJbHbIE METO/bI
(ocHOBHasT  KOHIEMIHMSA). MeToapl  KOHEYHBIX  O00BEMOB.  AMMPOKCHUMAIIUS
NOBEPXHOCTHBIX MHTErpajoB. ANMNpPOKCUMAaIUsi OObEMHBIX HMHTErpajoB. MeTojbl
KOHEYHBIX OOBEMOB: ANIpPOKCHMAlUsl HCXOAHBIX TEPMHUHOB. TpeXMEepHbIE CETKH.
biioyHO- CTPYyKTypuUpOBaHHBIE CETKH. HeCcTpyKTypupoOBaHHbIE CETKH. MeToabl
KOHEYHBIX 3JIEMEHTOB Ha OCHOBE KOHTPOJIBHOIO 00beMa. YpaBHEHHE KOPPEKLUUHU
JaBJeHUs. AKCUCUMMETpHUUYHbIE 3a1ayu. HenuHeilHble ypaBHEHHS M MX pEUICHUE.
HeroToHononoOHbie TexHuku. [loBbimenre 3pQGEeKTUBHOCTH W TOYHOCTH. AHAIIU3 U
orieHka omnOok. Onucanue ommbok. Onenka ommOok. Permenue ypaBueHuit Habbe-
Crokca. /luckperusanusi KOHBEKTUBHBIX U BS3KUX WICHOB. JJUCKPETHOCTh CllaraeMbIX
naBieHuss W TenecHex cui. CBoiicTBa coxpaHeHus. BpiOop mnepeMeHHOro
pacrionoxxeHuss Ha cetke. Pacder maBnenus. ['paHuunble ycnoBUs Ui ypaBHEHHUU
HaBbe-Ctokca. Bsenmenue B TypOyneHtHole moTokd. [Ipsimoe uucieHHoe
moaenupoBanue (DNS). Moaenuposanue Oonbinx Buxpeid (LES). Moagenn RANS.
MonenupoBanue oueHb Oompimmx Buxped. TeromaccooOmen. Ilotoku ¢
NEPEMEHHBIMH CBOWCTBAMHU KHUAKOCTU. TeueHuss co CBOOOAHOW MOBEPXHOCTHIO.
Mmuorodasnsie notoku. Bosropanue.



IMoarembl: Bribop cetku. [lomraroBas anmpokcuManusi peryJIipHBIMU CETKAMH.
[lepexppiBatomuecss ceTku. He  opToroHajgbHble CETKM C  TPaHUYHBIMU
annpokcumanusaMu. ['enepannsa cetku. Beibop cocraBisrommx ckopoctu. CeToyHo-
OPUEHTHUPOBAHHBIE KOMIIOHEHTBI CKOPOCTH. KOMIIOHEHTBI JEKapTOBOM CKOPOCTH.
Brmmonnenne rpanndHbXx ycnoBuil. CrucreMa anreOpandeckux ypaBHeHHH. OmmOku
JTUCKpEeTH3alMK. AMNMPOKCUMAIMs KOHBEKTUBHBIX U JTU(G(Y3UOHHBIX TOTOKOB.
[Mpaktuku uaTepnoasinuu 1 quddepenimanuu (Upwind Interpolation (UDS), Linear
Interpolation (CDS), Quadratic Upwind Interpolation (QUICK), cxembl 0Ooiee
BBICOKOT'O TMopsiaKa). BBenenue B perieHre cucTeM JIMHEHHBIX ypaBHeHUU. [Ipsimbie
Meroabl (uckimoueHue Ilaycca, LU-pasnmokenuwe, TpexauaroHaJlbHbIE CHUCTEMBI,
HUKIMYECKass peaykius). BBeneHue B pelieHUE CHCTEM JIMHEHHBIX YpaBHEHHI.
Ureparnmonnsle MeToabl (0a30Basi KOHIEMIMS, CXOJUMOCTh, HEKOTOpbIe 0a30BbIE
MeTonbl, HemoiHas aekommosuims LU: meron Croyna, AD1 u apyrue Metomsl
pacuIemIeHns, METOAbl CONPSLKEHHBIX T'PAAUEHTOB, JBYCONPSIKEHHBIE TPAIUEHTHI U
CGSTAB, wnHorocerounsie Metoabl). I[lapamnensusie Bbrumciaenus B CFD.
HNrepannoHHbIE CXE€MBI Ui JIMHEMHBIX YpaBHEHUHU. JleKoMmo3umusi JOMEHOB B
npocTpaHcTBe. JleKkoMno3unusi J0OMEHa BO BpeMeHU. D(PPEKTUBHOCTD MapalieabHbIX
BbIYMcCIeHNN. CoKMMaeMbId TOTOK. MeTopl KOPPEKIMU JABICHUS IS IPOU3BOJIBHOTO
yucia Maxa. MeToJibl, pa3paboTaHHbIE AJI CKUMAEMOTO MTOTOKA.

Hucunmiraa «OCHOBBI TEOPUHU TEILIONPOBOAHOCTH)

Tembl: TermmonpoBoAHOCT B TBEPIABIX Tenax. MaTemMaTHyecKoe OMNHCaHUE
nporecca TEIIONPOBOJAHOCTH. TeruIonpoBOIHOCTE IPU CTAlMOHAPHOM PEXKHME.
HecranmonapHas TemonpoBOIHOCTh. PerysipHbIi peskuM oXJIaXKaeHus (HarpeBaHusl)
Ten. KOHBEKTHMBHBIM TemiooOMeH B OJHOpoAHOW cpene. JAuddepennmanbabie
YpaBHEHUS KOHBEKTHUBHOIO TeriooOmeHa. Teopus mofgoOuss KOHBEKTHBHOIO
TeroooMeHa. OCHOBBI TEOPUH JIAMUHAPHOTO MOTPAaHUYHOTO ci0s. OCHOBBI TEOPHUH
TypOyJIEeHTHOTO MOTPAHUYHOTO cJjiosl. TermioMacooOMeH B yCHOBHSX (ha30BOro
nepexo/la U XMUMHUYECKMX TMpeBpaiieHuil. Temmoornaya Mpd KUMEHUM SKUIKOCTH.
TennooOMeH U3TyYEeHUEM.

Hoaremsbr: Ilepemada TEIUIOTBI 4Ye€pe3 CTEHKY PAa3JIMYHOM TI'E€OMETPUYECKOU
dbopwmbl. [Tytn naTeHCHbUKamK Teronepeaayn. CtanroHapHas TEIIONPOBOIHOCTD C
HMCTOYHUKOM TeIuloThl. CTanmoHapHasi TEIIONPOBOAHOCTh MHOTOCIOWMHOW CTEHKH
paznuyHoii  (dopmbl.  OxyaxaeHue (HarpeBaHWE) HEOTPAHUYCHHOW TIIACTHHBI
(munmuaApa, mapa). OxjaxiaeHue (HarpeBaHue) Ted KOHEUHBIX  Pa3MEpOB.
[IpubnukeHHblE METOJbl peuieHus 3ajad  TemionpoBogHocTH. [lpuBenenue
mudepeHnanbHbIX YpaBHEHUH KOHBEKTMBHOIO TEIJI0OOOMEHa K Oe3pazMepHOMY
Buny. Kpurepuu mnomobusi. KpurepuanbHple ypaBHeHMs. TeruiooTgadya mpu
BBIHY’KJICHHOM OOTEKaHWM IUIaCTUHBI. TemnooTnaya npu CBOOOJAHOW KOHBEKLHUU.
Temnootnaua TpyO MpU BBIHYXKACHHOM TEUEHHHM JKUJIKOCTU M OCOOEHHOCTHU
TerjIooOMeHa Tpu dSTOM. TemmooTnada TMpW  JIAMHUHAPHOM, TYpPOYJEHTHOM U
NepexXoqHOM peXHMax TEYeHHS JKUAKOCTH B TpyoOe. TemsoBod  pacuer
TEII000MEHHUKOB. OCHOBBI TEOPUU TEIUIOBOTO U3Iy4yeHHs. OCHOBHBIE 3aKOHBI
TEIUIOBOTO M3Iy4eHHH. MeTOobl UCCIIeIOBaHMsl MPOLIECCOB JIyYHCTOrO TEII000MEeHa.
['eomeTpuyeckrue XapakKTepUCTHUKUA CUCTEMbI M3TyYarOUIUX TEJl U CBOMCTBA JIYYUCTHIX



MOTOKOB. TermmooOMeH W3JIydeHHEM MEXIy TEIUIOM U 000J0uKoi. JIyducThIid
TEIJIOOOMEH MEXIy JABYMs IUIOCKONAPAJUIETbHBIMU IOBEPXHOCTAMU. JlyducThId
TEIUIOOOMEH MEXAy CEpbIMU TEIaMHU C BBICOKUMHU KOX((UIIMEHTAMH TOTJIOMICHHUS.
JleiicTBHe TemIO3alIUTHBIX dKpaHoB. OmpeseneHne yriaoBbIX KOIPPHUIMEHTOB
00Jy4eHHOCTH METOJIOM TOTIOYHOM aJIreOpBHl.

I11. Cnincok ncnosib30BAHHBIX HCTOYHUKOB.
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