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Ha 3aceJJaHNU Y4YeHOro coBeTa
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IIporoxoa Ne 10 ot 13.05.2023 r.

IIporpamma BCTYNUTEIBLHOI0 K3aMeHa
JJISl MOCTYNAOIIHX B JOKTOPAHTYPY
HA TPyniy o0pa3oBaTeJIbHbIX MPOrpaMm
D098 — «Temno3HepreTuka

1. O01uMe MoJI0KEeH .

1. IIporpamma coctaBieHa B cooTBeTcTBUU C [Ipukazom MunHuctpa o0pa3zoBaHus U HAyKd
Pecniybnuku Kazaxcran ot 31 oktsa6pst 2018 roga Ne 600 «O06 ytBepx)aeHur TUHOBBIX MpaBUII
IpreMa Ha 00y4eHHE B OpraHu3aluu oOpa3oBaHMsl, pealn3yroliue 00pa30BaTeNIbHbIE MPOTPaMMbl
BBICILIETO U TIOCIEBY30BCKOT0 00pa3oBaHusy (nanee — TUIIOBBIC MTpaBuiIa).

2. BcerynurenbHBIA SK3aMEH B JOKTOPAHTYPY COCTOMT M3 HAIMCAHMS 3CCE, CAAYU TECTa Ha
TOTOBHOCTh K OOydYeHHIO B JokTOopaHtype (danee - TI'O), sk3ameHa mo MpOQHI0 TPYIIIbI
00pa3oBaTeNbHBIX IPOrPAMM U COOECEJOBaHUSI.

Baok Basl
1. Dcce 10
2. TecT Ha TOTOBHOCTB K OOyUYEHUIO B 30
JIOKTOPaHType
3. DK3aMeH o NpoQII0 TPYIIIbI 40
00pazoBareabHON MPOTpaMMBbL
4. CobecenoBaHue 20
Bcero npoxoaHoi 100/75

3. HpOI[OJ'DKI/ITeJ'II)HOCTB BCTYHI/ITCJ'II)HOFO 3K3aMCHa - 4 Jyaca, B TCUCHUC KOTOpI)IX
MOCTYNAIONINI THUIIET 3CCE, MPOXOAUT TECT Ha TOTOBHOCTh K OOYUYEHHUIO B JOKTOPAHTYypE,
OTBEYAET Ha DJIEKTPOHHBIN dK3aMeHalMOHHBIN Omner. CobOeceqoBaHue MPOBOAMUTCS Ha 0asze
BYy3a JI0 BCTYMHUTEIHHOTO dK3aMEHa.

2. Ilopsaiok npoBeieHUs BCTYNMTEIBLHOTO IK3aMeHa.

1. Iloctymarome B JOKTOpaHTYpy Ha rpymnmy oOpa3oBaTenbHbIXx mnporpamm D098 —
«TemnnosnepreTuka» NMUIIYT npodiieMHoe / Tematudeckoe scce. O6vem acce — He MeHee 250-300
CIIOB.

2. DNEeKTPOHHBIN YK3aMEHALIMOHHBIM OMIIET COCTOUT U3 3 BOTIPOCOB.



Tembl 1JIs1 MOATOTOBKH K IK3aMeHY
10 npo¢uI0 rpynisl 00pa3oBarejbHOI NPOrpaMMBbl.

I[I/ICLII/IHJII/IHa «HarneraTe/u 4 TeNJIOBbIE IBUIaTEIN

Tema. Temoasble nBurareau. IlapoBble ycraHoBkHu. ['a3aTypOMHHBIE YCTAHOBKH.
PeakTuBHbIe ABUrateu. /JAuseinbHble 3j1eKTpocTaHUNHU. Padoune M TemjioBble JUaArpaMMbl
peakTuBHBIX JABurartejei. Kommpeccopsl u kommnpeccopHble YycTaHoBKH. [losHasn
co0CTBeHHasi padoTa ra30TypOMHHON YCTAHOBKU

HOI[TGMBII OUKJIbI TCIUIOBBIX ABHUIATCIIN, O606H_I€HHBIG TepMOI[I/IHaMI/I‘-IeCKI/IC IIUKJIBI
TEIUIOBBIX JBHrareieii; ['paduueckuii rpaduk mukiIa TEIUIONEpPEaavYd MPU IOCTOSHHOM O00BeMe;
CxeMa TEIUIOOTAAYHM TEIJIOBOTO IUKJIA ra30TypOMHHOM YCTAaHOBKM IPH MOCTOSHHOM JIaBJICHUU U
XapaKTEePUCTHKA KaXJA0ro mporecca; MHaukaTtopHas quarpaMma OJHOCTYIIEHYaTOr0 KOMIIPECcopa;
MHoroctyneH4arble KoMIpeccopbl. MuHuManbHass paboTa MHOTOCTYIIEHYAThIX KOMIIPECCOPOB;
[Tonnas cobcTBeHHast paboTa ra3oTypOuMHHON ycTaHOBKM; KaButanus npu padore HeHTPOOSKHOTO
Hacoca. OmpeneneHue MPUMEHEHUS KOMIIPECCOPOB B 3aBHCHUMOCTH OT YacTOTHl BpAIICHUS U
Haropa; T,S numarpaMma MHOrOCTYNEHYAaTOro Kommpeccopa; TemnoBble auarpamMmbl LIMKJIOB
Hapora30131)1x 3H€pFeTI/I‘IeCKI/IX yCTaHOBOK CO CMCIIaHHBIM pa60tII/IM TCIIOM

JucnurimHa «AJbTePHATHBAS YJHEPreTHKA»

Tema: Bo3oOHoBIsieMble HCTOYHUKH 3Heprun. Pecypcsl BUD B Kazaxcrane. Ilpo6iembl
HCIIO0JIL30BAHUA TPAAHIIMOHHBIX HCTOYHHUKOB YHEPIHH.

[Tonrembr:Pecypcst BUD; TexHomoruu wu3roroBineHus mnpeodpososareneii; [IpoOiemsl
HETPaJULMOHHOTO  HCHOJb30BaHUS  HHEpPruu;  ODHeprocOepexeHue C  HUCHOJIb30BaHUEM
ANbTEPHATUBHBIX HCTOYHUKOB YHEPTUU;

JucuunnuHa «®u3nyeckne 0CHOBbBI JHeprocoepeKeHn»

Tema JHepreruyeckue KOMILIEKChbl. JHEepreTnyeckre CeKTOpa M IMHAMHMKA Pa3BUTHS
Pecnyoiukn Kazaxcran. JHeprocOepesxkeHue. JHeprocOepe:keHHe B TelJIOTeHEPHPYHOIIHMX
yYCTaHOBKaX. JHeprocoepekeHue B TEMIOBBIX TEXHOJIOTHAX

nonrembl  HopmaTtuBHO-mpaBoBast 6a3za B PecnyOnmke Kaszaxcran, cBsizaHHas ¢
sHeprocOepekeHueM. DHEPreTHUeCKU JTOKYMEHT NMPOU3BOACTBEHHOTO Hpeanpustus. OCHOBHBIE
HarnpasieHus: sHeprocoepexxeHns; OCHOBHbIE YPAaBHEHHSI M 3aKOHOMEPHOCTH TEIIONPOBOAHOCTH.
HuddepeHnnanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. KoHBEKTHBHOro TemnooOMeHa; OCHOBHbIE
YPaBHEHHUS M TEOPEMBI TEIUIOBOTO cXoAcTBa. OCHOBBI ropeHus. CoctaB OpraHM4eCKOro TOIUIMBA,
OcHoBbl 3HeprocOepekeHuss B cucreMe oOecnedeHus dJiekTposHeprueil. OpraHuzanus u
TEXHUYECKHE OCHOBBI OOECIEeUYEeHHs D3JIEKTpOdIHEprueil. Mepbl Mo 00ecledeHHIo MPOU3BOJICTBA
aneKkTpodHeprueil. OCHOBBI AKOHOMHUHU 3JIEKTPOIHEPTUU MPH MPOEKTUPOBAHUU U HKCIUTyaTalllH
ANEKTpOYycTaHOBOK. OCHOBBI 3HEeproayanta. OCHOBHas CTPYKTypa SHEProayanuTa.

JucuummHa «TeyeHne BA3ZKOM KHIAKOCTID

Tembl: OCHOBHBIE MOHATHUS AUHAMUKU BSI3KOM >KUJIKOCTU. OCHOBHBIE YPAaBHEHUS MEXaHUKU
BSI3KOM KUIKOCTH. Hecknmaemblil MOTOK KUJKOCTH C MOCTOSSHHBIMM CBOMCTBaMHU. Y paBHEHHE
sHepruu. CTalMOHApHOE [BIKEHUE KHUAKOCTH. JluBepreHTHass ¢opMa ypaBHEHHUS DHEPIHH.
Cnoucteie TeueHus. [lorpaHuuHblii ciol. ABTOMOJENbHBIE MPeOOpa3oBaHMs ypaBHEHUI
MOTPAHUYHOTO CIOSl. DKCHEPUMEHTAIbHBIE METOJbI MCCICAOBAHUS TEUEHUN BSI3KUX KUIKOCTEH.
CpenctBa u MeTo/1bl (PU3UIECKOTO IKCIIepuMeHTa. [1nockast cBoOoIHAs cTpys (3aTOTUICHHAS ).



IMoarembl: MpeanbHas M Bs3Kas >KUAKOCTh. Bsi3zkocTh. JlammHapHOe M TypOyJE€HTHOE
teuenue. Yucno Peitnonbca. CrutomHocts cpefbl. Yucno Kuyacena. CxxumaeMocTs cpebl. Yucemno
Maxa. 3akoH coxpaHeHusi cyOctaHiuu. YpaBHeHuss HaBbe-CTokca. YpaBHEHHE HEpPa3pHIBHOCTH.
VYpaBHeHus aBukeHus. TeH30p Bsa3kux HanpsbkeHud. llocrymarensHoe nBukeHue. BpamareiabHoe
newkeHue. IlocTymarenpHO BpallatenpHOE JBW)KEHHE. 3aKOH COXPAaHEHHs HMIyJbca I
HEC)KMMAEMOW JKHJKOCTU C TOCTOSIHHBIMHU CBOMCTBaMU. [IIOTHOCTH moroka 3Hepruu. TedeHue
[lyazeiing (auHamuueckas W TemioBas 3aaada). [Imockoe Teuenue Kystra (aumHamuyeckass u
TeIvioBas 3anaya). JluHaMuuecKuid morpaHuuHblil ciaoi. CBONCTBA AMHAMUYECKOTO MOIPAaHUYHOIO
cnos. TonmuHa NOrpaHUYHOrO €Iosl. YpaBHeHUs norpaHudyHoro ciod. Meron Ilpanaris. Meron
Museca. [IpubnmkeHHble MeTOABI perneHus 3anadn brnasuyca. TommuHa BeITecHeHUs. TommuHa
MOTepU UMIyJibca. MeToa uTeparui.

HI/ICHHHJ’II/IH& «Il1a3mMeHHas1 TEXHOJIOTHS B TCIVIOOHECPICTHKE»

Tembr: CoBpeMEHHOE COCTOSHHE IMPOOJIEMBbl CKHUIaHUS W NEpepabOTKU SHEPreTHYECKHX
yraeid. Mertoapl moBbimeHHS S(()EKTUBHOCTH HCIOJIB30BAaHHUS TOIUIMBA. TeopeTHyYecKhe W
JKCIIEPUMEHTAJIbHBIE  METOABl  MCCIECJOBAHMs  IUIA3MEHHBIX IIPOLECCOB  BOCIUIAMEHEHHS,
TEPMOXUMHUYECKON TMOJATOTOBKH, CKWUTAHWS M Ta3sU(pHUKAIMHA YIIEeH. AJUI0-aBTOTEPMHUYECKHI
XapakTep  IpeoOpa3oBaHus  JByX(a3HbIX  TOIUIMBHBIX  IOTOKOB.  DU3HKO-XMMHUYECKHE
XapaKTePUCTHKH HCCIEJOBAHHBIX TBEPABIX TOILUTUB. MeETOIUKA OIpeneNeHus HEeoO0X0IUMOro
KOJINYECTBA OKUCIUTENS A rasudukanuy TormMba. MeToj pacyera yJelbHBIX 3HeprosarpaT Ha
nporiecc ra3uuKauy TOIMBa. Pa3niuHbie BAPHAHTHI HCIIOJIB30BAHMS TIA3MEHHOHN Ta3u(UKanm
TBEpIbIX TOIUIMB. IlpuHIMNMAIbHBIE CXEMbl IIa3MOTPOHOB. DHepreruueckas 3(QeKTHBHOCTH
mporecca AEKTPOTEPMOXUMHUYECKON MOATOTOBKH SHEPreTUYECKUX yriiel K cxxuraHuio. CrocoOs!
C)KMTaHUsl OPraHU4ECKOro TOIUIMBA: COKMTAaHUE TBEPLOTo TOIIMBA. CXEMbI OpraHU3aly COKUTaHUs
TBEP/BIX TOIUIMB.

ITonrembl: OCHOBHBIE MCTOYHMKM DHEPIUM I TEIJIOTEHEPUPYIOIIUX  YCTAHOBOK.
Krnaccugukanus opraHMueckoro TOIUIMBa. AHaiau3 cBOMCTB TorumBa. Knaccugukanus TBepaoro
toruBa. Mapku yris. Kinaccel KpynmHOCTH COPTOBOTO KaMEHHOTO YIJIs. Y CIOBHbIE 0003HAUYEHUS.
TepmoarHAMUYECKUN pacdyeT MO IUIA3MEHHOMY BOCIUIAMEHEHHIO M TOPEHHUIO MBLICYTOJIBHOTO
toruBa. Knaccudukaums kuakoro TtomauBa. Ma3syT. XapakTepuCTHKH MasyTa. KpekuHr.
OTHoOCHUTENbHAS TIJIOTHOCTh. YCIOBHAas BSA3KOCTh. Temmeparypa BCIBIIIKKA. TemMrmeparypa
3acteiBaHus. Knaccugukamus razoobpazHoro tomnuBa. Cyxue ['aswl. Ilpupoassie ['a3bl
UckycctBennsie ['a3pl. ['asudukanus tBepaoro tomnusa. BoasHol ra3. Tspkenble yriaeBoaopoOAbl.
OFA-texHomorusi. Metoa CeneKTUBHOIO HEKAaTaIUTUYECKOIO BOCCTAHOBIIEHHUS OKCHJIOB a30Ta.
«OcTpoe» nyThe.

HI/ICHI/IHJ'H/IHa «YncjieHHbIe METOJAbI B TCIVIOOHEPI€TUKE»

Tembl: Knaccudukanus muddepeHManbHbIX ypaBHeHUNH. KoOHEUYHO-pa3HOCTHBIE METOJIbI
(ocHoBHas koHIenuus). OCHOBHbIE TOHATHS M 0003HAYEHMS TEOPUHU PA3HOCTHBIX CXeM. MeTo/bl
npenacraBieHus AU QepeHuanbHbIX YpaBHEHUM B KOHEUHBIX Pa3HOCTSIX. MeTobl ncciaenoBaHus
KOHEYHO-Pa3HOCTHBIX CXEM Ha YCTOWYUBOCTb U CXOJUMOCTD. SIBHBIE U HEABHBIE CXEMBI.

IMoaTembl: AnmpokcumManiys NepBoi, BTOPOil, CMeIIaHHOM mpou3BogHON. Pa3noxenue B psajg
Tennopa. IlonmnaoMuansHas annpokcuManusd. MHTerpansHeiii Metoa. MeTon MHTErpUPOBaHUS 110
KOHTPOJIbHOMY 00beMy. MeToa Manbix Bo3myieHuid. Meroy ¢on Heiimana. MeTon mpakTH4ecKoit
YCTOMYHMBOCTU. AJITOPUTM pacueTa 1o sIBHOU cxeMme. [Ipumepsl sSIBHBIX cxeM. ANNpPOKCUMAIMOHHAs
WIK cXeMHas Bs3KocTh. [IpuHuun pacuierienus mno gundeckum nporeccaM. KomOuHMpoBaHHbBIE
CXEMBI. AJITOPUTM

pacuera BOJHOBOTO YPaBHEHHA. YPAaBHEHHUS TEIUIONPOBOJHOCTH IIO HESABHBIM CXEMaM:
Kpanka-Hukosncona, /{rohopra-®dpankena ¢ pa3TudHbIMUA TPAHUYHBIMHU YCIIOBHSIMH.



HucuumiHa « KoMnbooTepHoe MoeTMPOBAHNE PeardpyoIuX Te4YeHUH B KaMmepax
CTOPAHUD)

Tembl: ba3oBble NOHATUSA MOJEIUPOBAHUSA PEATMPYIOLIMX TEYCHUM B KaMepax CrOpaHHs.
CBoiicTBa 4YMCJIEHHBIX METO/JOB peElLIeHUs (COITIacOBaHHOCTb, YCTOHYMBOCTb, CXOJAUMOCTD,
COXpAaHEHHE, OrPAaHUYEHHOCTb, pEAIU3yEMOCTb, TOYHOCTh). BHeIpeHMe MOAXOIOB K
JUCKpeTH3alMy (KOHEYHO-PAa3HOCTHBIM METOJ, METOJ| KOHEYHBIX OOBEMOB, METOJl KOHEYHBIX
37eMeHTOB). BBeneHune B cHekTpajibHble METOAbl (OCHOBHAs KOHUEMIHUA). MeToapl KOHEUYHBIX
00bEMOB. ANITPOKCUMAIIMS TOBEPXHOCTHBIX HHTETPaIoB. ANNPOKCUMALUA 00BEMHBIX HHTETPAJIOB.
MeTobl KOHEYHBIX 0OBEMOB: aNMPOKCUMAIINS UCXOAHBIX TEPMUHOB. TpexmepHbie ceTku. biouno-
CTPYKTYpUPOBAaHHBIE CETKU. HecTpykTypupoBaHHBIE CETKHM. MeETOAbl KOHEYHBIX DJIEMEHTOB Ha
OCHOBE KOHTpPOJIBHOIO 00BbeMa. YPaBHEHHME KOPPEKLUMHU JaBJICHUA. AKCUCUMMETPUYHbBIE 3aJauH.
Henuneitnple ypaBHeHMs U ux pemieHue. HproToHOMonoOHble TexHMKH. I[loBblIeHHE
3¢ (HEKTHBHOCTH M TOYHOCTH. AHAIHM3 W OIeHKa omubOok. Onucanue ommOok. OreHKa OmmooK.
Pemenne ypaBHenuii Haspe-Crokca. JluckpeTwsanusi KOHBEKTHUBHBIX M BSI3KMX YJICHOB.
JIuCKpeTHOCTh CllaraeMbIX JlaBlieHUsT H TelecHbIX cui. CBoicTtBa coxpaHeHus. Bwibop
IIEPEMEHHOTO PACIIOJIOKEHUsI Ha ceTke. Pacder nasieHus. ['paHnuHble yClIOBUS U1 ypaBHEHUN
HaBbe-Crokca. Beenenue B TypOyieHTHBIE MOTOKH. [IpsimMoe umcnenHoe moaenupoBanue (DNS).
MopnenupoBanue Oonpmmx Buxpeit (LES). Moaenu RANS. MonenupoBanue oueHb OOJBIINX
Buxpei. TemnomaccooOMeH. IloToku ¢ nepeMeHHbIMM CBOWMCTBAMHU >KMJIKOCTH. TeueHus co
cBOOOHOM MOBepXHOCThI0. MHOTro(da3Hble moToku. Bosropanue.

Moarembl: Bpibop cerku. [lomaroBass anmpoKCHUManusi PErySPHBIMA — CETKaMH.
IlepexpbiBaromuecss ceTkd. He OpTOroHanbHbIE CETKM € TIPAaHUYHBIMU  alIIPOKCUMALMSIMH.
I'enepanus cetku. Boibop coctaBisiromux cKOpocTH. CeTOYHO-OpUEHTHUPOBAHHBIE KOMIIOHEHTHI
ckopocTH. KOMITIOHEHTB! NIE€KapTOBOW CKOPOCTH. BrlnonHeHne rpaHudHbIX ycioBui. Cucrema
anrebpandeckux ypaBHeHHH. OmuOKkM AMCKpeTH3aluu. AMNNPOKCUMANMs KOHBEKTHBHBIX U
i Py3noHHbIX notokoB. IIpaktuku muTepnomsuuu u auddepenumanuu (Upwind Interpolation
(UDS), Linear Interpolation (CDS), Quadratic Upwind Interpolation (QUICK), cxembr Goiee
BBICOKOTO TOpsijiKa). BBeneHue B pelleHne cUCTEM JMHEHHBIX ypaBHeHMH. [Ipsimble MeTOIbI
(uckmouenue l'aycca, LU-pa3noxeHue, TpexAUaroHaJbHble CHUCTEMBbI, LUKINYECKas PEAYyKIIMS).
BBenenne B pelieHHe CHCTeM JIMHEWHBIX ypaBHeHMH. Wrepaunonnele wmetoasl (6a3oBas
KOHLEMNIMS, CXOAUMOCTh, HEKOTOphle 0a30Bble METOAbI, HemojHas aexkomnosumus LU: meron
Croyna, AD]l wu gpyrue MeTOApl PpACIIEIUIEHHS, METOABl COIPSDKEHHBIX T'PaJMEHTOB,
nByconpsibkeHHble TpaaneHTl 1 CGSTAB, MHOorocetounsie MeTobl). [lapanienbHble BEIUMCIEHUS
B CFD. HWrepanuoHHble cXeMbl s JIMHEHHBIX YpaBHEHWH. JleKOMIIO3MLMS JOMEHOB B
npocTpaHcTBe. JleKkoMno3uius 1oMeHa BO BpeMeHU. DPGEKTUBHOCTh NapalyieIbHbIX BEIUMCICHUM.
Cxumaemblil TOTOK. MeToapl KOppeKIMK AaBJIeHUs Uld MPOU3BOJBHOro umucia Maxa. Meroasl,
pa3paboTaHHbIE JJIs1 COKUMAEMOTO MOTOKaA.

ZII/ICIII/IHJ'II/IHa «OCHOBBI TCOPHUH TENMJIONMPOBOAHOCTH

Tembl: TermmonpoBOIHOCT, B TBEPABIX Telax. MaremaTnueckoe OINMCaHWe Ipolecca
TEIJIONPOBOJHOCTH.  TerIoNnpoBOAHOCT, MpHU  CTAallMOHApHOM  pexume. Hecrtanumonaphas
TEIUIONPOBOTHOCTh. PeryisipHbIA  peXuM  OxJaxaeHus (HarpeBaHusi) Tel. KOHBEKTHUBHBIN
TeII000MeH B ofHOpoIHOM cpene. AuddepeHnnansubie ypaBHEHUS KOHBEKTUBHOTO TETIOOOMEHa.
Teopus momo6usi KOHBEKTUBHOTO TeruiooOMeHa. OCHOBBI TEOPHUH JAMHUHAPHOTO TMOTPAHUYHOTO
ciosi. OCHOBBI TeOpHH TYpOYJIEHTHOTO TOTPAaHUYHOTO CJosA. TermmomMacooOMeH B YCIOBHUSAX
(dazoBoro mepexoja W XUMHUYECKHX IMpeBpamieHuid. TermmooTnaya NpU KUTICHUH SKHJIKOCTH.
TemmooOMeH U3TydeHHEM.

IMoaremspl: Ilepemaua TETUIOTHI 4Yepe3 CTEHKY pazIWYHON reomeTpuueckou ¢opmbl. [lytm
MHTEeHCUpUKaMu Teruionepenaun. CraluoHapHas TETUIONPOBOJAHOCTh C HCTOYHHKOM TEILIOTHI.
CranmoHapHasi TEIUIONPOBOJHOCTh MHOTOCIOWHOM CTEHKH pasiIuyHOi Gopmbl. OxnaxIeHHe



(HarpeBaHHWE) HEOTPAHWYCHHOM IUIACTUHBI (UMIWHApPA, Imapa). OxnaxacHue (HarpeBaHue) Tel
KOHEUHBIX pa3MepoB. [IpuOamKkeHHbIe METOABI PEelIeHHs 33ja4 TeIIoNnpoBoAHOCTH. [IpuBeneHue
muddepeHIranbHbIX YpaBHEHHH KOHBEKTUBHOTO TeIIo0OMeHa kK Oe3pasmepHoMy Buay. Kpurepuun
nonobusi. Kpurepuanbueie ypaBHeHHs. TemaooTaada NMpHU BBIHYKIESHHOM OOTEKaHWM TUIACTHUHBL
Termoornadya mpu cBOOOMHONW KOHBEKIMHU. TemmooTnada TpyO TNpH BBIHYXICHHOM TEYCHUHU
KHUJIKOCTH U 0COOCHHOCTH TeII000MeHa pu 3ToM. Temnooraada mpy JaMUHAPHOM, TYPOYJIEHTHOM
U TEPEXOHOM pEXHMax TEYCHHUs J>XKUIAKOCTH B TpyOe. TeruioBoil pacder TermIo00MEHHHKOB.
OCHOBBI TCOpPHUU TCIIJIOBOI'O M3JIIYUYCHUA. OCHOBHBIE 3aKOHBLI TEIJIOBOI'O HU3JTy4YCHHU. MGTOHBI
WCCIICIOBAHMSI MPOIECCOB JIYYUCTOrO TeriooOMeHa. ['eoMeTprueckue XapakTepUCTUKUA CHCTEMBI
HU3JIydJaromux TCJI U CBOMCTBA JIYYUCTBIX ITOTOKOB. TGHHOO6MCH HU3JTYy4YCHHUECM MCXKAY TCIUIOM H
000m04Koi. JIyduCTBI TEIUIOOOMEH MEXIy IBYMS IUIOCKONAPAJUICIbHBIME ITOBEPXHOCTSIMHU.
JlyuucThIii TETNIOOOMEH MEXIY CepbIMHU TEJIaMU C BBICOKMMHU KO3(pPHUIMEHTaMU MOTJIOMICHHS.
JlelicTBUE TEIUIO3ANUTHBIX SKpaHoB. OmnpeneneHue YIIIOBBIX K03()HUIMEHTOB 00Iy4eHHOCTH
METOJOM TOIIOYHOMU aireOphl.
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