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BCTYHNHTE/TbHBIX HCHBITAHU MOCTYNAOMIHX HA 00y9eHHe 0 NPOrpaMMaM HOATOTOBKH

HAayYHBIX H HAYYIHO-IIeJAFOTHYCCKHEX KAIPOB B aCTHPAHTYpe

I'pynna Hayuyssx cienuansHocTeil: 1.3 ®usuyeckue Hayku
Hayuynas criermanssocts:1.3.14 Tennodusnka 1 TeopeTHUECKAS TEIUIOTEXHEUKA

TeopemquKaﬂ TepMOAHHAMHEKA

1. OcHOBHEBIE MOHATHA ¥ ONpPeIENeHHd TepMOJMHaMuKH, TepmonupamMudeckas cucrema. Tlapamerprl
COCTOSHHUA (YIeNnbHEIH 00BeM, IaBlcHEe, TeMIIEpaTypa). PaBHOBECHEIE 1 HEPaBHOBECHBIE COCTOSHHA H
nponeccsl. OfpaTuMele H HeoOpaTHMBIe IIPOLECCEL

2. Temmora 1 pabota Kak (opMHe iepegayn sHepruu. [lonstue rennoeMKocTd. Maccosas, obvemuas n
MOJIBHAS YAETbHBIS TEII0eMKOCTH. TelIoeMKOCTh HASallbHOTO rasa,

3. TlepBElii 3ak0H TepMoauHaMuKy, PaboTa, BHYTPEHHAA SHEPTHA, TCINOTA. TepMUUCCKOE YpaBHEHHE
cocrosuus. Mzoxopuueckuit, n3obapuueckiit i M30TepMUdecKyil nponeccH. TennoeMKOCTb,

4. Bropo#t zaxoH TepMOmMHaMuky, QOpMYIHPOBKM BTOPOro 3aKOH2 TePMOIMHAMHKU. OHTpPOIHAL
ObreaMHCHEAs (GOpPMa MEPROFO H BIOPOrO 3aKOHOM TEPMOIMHAMUKH. AGCOIOTHAS IIKAIA TEMIIEPATYP.

5. TepmoauuaMugeckie DOTeHIHANEL fuddeperimanbasie COOTHOMEHMS IS TEPMOIMHAMHIECKHUX
HOTEHIUANOB, cooTHOIme I MakcBenia.

6. PaBHOBECHEIE TEPMOAHHAMWYMECKIE TIPOIECCH] B HASAIEHOM Ta3e B HX HBO6PEDKGHHG Ha
JHarpaMmax. HHIU'I KapHO, TePpMOJHEHaMHICCKAd ITKAJIa TEMIICPAaTyP.

7. Tlepexon K pABHOBECHIO U BO3pacTaHKE DHTpoIIHK. [IprHnmn MakcHManbHOH paboTel. [loHaTre
SKCepruu. TepMoIuHaMHYecKre HepareHeTRa, Npuaun Heprera.

8. DieMeHTEl TEPMOMHAMUKH HeoOpaTHMEIX MpoleccoB. OCHOBHEIE NMONOKEHUA TEPMOIHHAMIKI



HeoGpaTUMEIX nporieccoB, COOTHOINEHHS B3aUMHOCTH. TepMO3IEKTPHICCKIE ABACHHS.

9. TepmongvnaMmpdeckye CcBOHCTBA BelllecTBa. TEPMOIHHAMHYCCKHE ¥ KAJOPUYECKHE CBOUCTBA
TBEPABIX TN, MMMAKOCTeH, HACANLHHIX ¥ pPEaiibHLiX Ta3oB. |epMOIWHAMWYESCKHE AUArPAMMEL
COCTOSIHHA BEIIECTR.

10. Xvmvuveckuii motenuan. PaszoBkle IpeBpalleH s 1 yorosus papHoecws. [Ipasmio das,
IEarpaMMEl cocTosHuA. Yparrernus Kianetipona Knaysuyca u Ban-nmep-Baanbca, KppTadecKas TOYKA,
Tlepexof KHAKOCTE-TIAp B pealbHEIX razax. CBoiicTBa BemecTea BONU3M KPHTHIECKOH TOUKH
(TepMomrHaMBYecKoe mogobue). 3aKOH COOTBETCTBEHHEBIX COCTOSHMIA,

I1. JipoccenupoBanye razoB H 11apos. CyIIHOCTS JPOCCENHPOBAHHA U eT0 ypaBHeHKe, MaMencHue
rapaMeTpoB B Ipouecce ApoccenrpoBanuus. [lonarae o6 sddexre hxoyis-Tomcona. OcobeHHOCTH
IpOCCeTHPOBAHHKS HICaNBHOTO H PEAIBHOTO Ta30B, TEMIICPaTypa HHEEPCHH.

12. Cmecu, pactBophl. CpolicTBa rasoBeIX cMmecedt. Xumuueckuid notennuan, Jleryyeers. Mazosoe
paBHoBecue B pactBopax. [lpamno a3, Hieansneie pacrBopel. HeHpeambHbie pacTBOPEL
AzeorponHble pactBopsl. OcMoTudeckoe pasieHue. KpurHueckue sBIeHMS B pacTBopax. llpuMepsr
JiarpaMM cocToAHmI. Pabora pasneneHus.

13, OcHopel xumuYeckold TepMoauHaMuky. Tepmoxummda. 3axoH [ecca. VYpasmenwe Kupxroda.
XUMIYecKkoe paBHOBEeCHe H BTOPOH 3aKoH TepMoruHamukd. KoHcradHTa papHOBecHs. PaBHOBecHe B
TETCPOreHHEIX XHMHUESCKM DPEarHpyIOMHX CHCTeMax. TepMOIMHAMMYECKHE CBOMCTBA XMMMUYECKH
pearupyroIliX CHCTeM. TpeTril 3aKoH TepMonrHamMukd. PacueT (azoBoro paBHOBECHA ¢ IIOMOIIEIO 3-
0 3aKOHA TEPMOIMHAMHKH.

14. Tepmoaumamuka notoka. H3pHTponwyeckoe ONHOMEPHOE CTAllMOHAPHOE ABIDKCHHE Trasa.
Hcreuenne rasa m3 conejn. Ckauok ymioTHeHHS. CKOPOCTH paclpOCTpAaHEHHMA YZapHOH BONHEI W
CIIyTHOTO 1OTOKa 3a Hel. Cyxaromuiicad cBepxX3BYKOBOH morox. Paclupsiommiics cBepX3BYKOBOH
THOTOK.

15. TepmopunaMuka Temnoporo uinydenus. 3akoH Kupxroda. 3axon Buma. 3axon Credana-
Bonenmana.

Craracrayeckast TCPMOIHHAMBK2

16. OcnoBHBle TUpHHIMIE! cTaTucTHKH. CrarucTrdeckoe pacnpegencHne. Teopema JImyBmis.
CrarucTiiecKoe pactipeeieHye B KBaHTOBON CTATUCTHKS. DHTPOIAL H BEPOLTHOCTE.

17. Pacnpenenenne ['mbbca. Pacnpemenenume Makceemna. Ceofojmasd SHEPTHS B paclpelelicHHH
T'ub0ca. Pacupepenenne ['mbbca ¢ NepeMeHHBIM YHMCIOM YACTHIL, BEIBOL TepMOIHHAMMYECKHX
OTHOMICHHHA M3 pacnipenenerua | uGoca.

18, Pacnpenerenve bonenmana. Pacnpepenenue bonenmana B KIACCHYSCKOHM CTaTMCTHKE. 3aKOH
paBHOpacTIPeRCICHMs.

19. Pacupenenerne Pepmu u bose. Pacnpenenenmie ®epmu. Pacnpenenenne Boze. HepaBHOBECHEIE
Depvu u boze-rassl. BrIpoKaeHHEIA 2lEKTPOHHEIA ras. YepHoe M3ydenue,



20. Vineansuelii ¥ HeupeaNbable ra3el. Pasiosene 0 cTeleHdIM IUIOTHOCTH. YpaBHeHHE COCTOAHUA
razoB M k@ArocTel. BsammopeilicTBHe MONEKYN. 3aBHCHMOCTE MEXMONCKYNAPHOH CHIEI H
NOTEHIMANEHOW JHEPIHE OT paccTOAHHS MeXIy MoleKyiamu. Brprampaeie ko3d¢HIMCHTEL
PasmoxeHne mo CTeNeHAM [ABIGHHSA. 3AKOH COOTBETCTBEHHEIX COCTOAHMME. YpaBHEHME BaH Jep
Baamsca mst xunkoi dasel,

21. Kunernueckas TeOpHA ABISHHA IIEpEHOCA B paspeKeHHBIX raszaX. KuHeTHYeckoe ypaBHEHHUE
Bonbimana u Metoasl ero pemenwst. Meroy Hernvera-2Hcxoro. CeueHus CTONKHOBEHUSA ¥ HHTEIDAIEI
CTOJNIKHOBEHMM JUI Pa3HBEIX IIPONECcCOB TNepeHoca. BA3KOCTh, TeIIONPOBOAHOCTE M Kod(phHIHEeHT
Haddysue rasoe.

Texunueckas TePpMOJHHAMHKA

22. Metomel TePMOIMHAMHUSCKOTO aHanu3a (HEKTHBHOCTH SHEPreTHUECKHX CHCTeM. Metox
xosddurpenTa ToNE3HOTO HeficTBus. JHTPONMNHEIH B SKCepreTHYecKHil MeTOMNEBl pacdera IoTeph
paboTocniocoOHOCTH.

23. Knaccupuranusa KOMIPECCOPOR M IPHHIMI WX JedcTBudA. VIHAWKAaTOpHas HIuarpamma;
nzofapgeckoe, aguabarugeckoe M NONMTpoIIHYeckoe cxatue. Ilomuad pabora, 3aTpadnBacMas Ha
NpUBoJ KoMmupeccopa. MHuorocrynenuaroe ckarue. Hzobpaxenwe B P-V u T-S juarpammax
TepMOJIHHAMHUECKUX IPOLECcCOB B KoMIipeccopax. OTHocuTensHErH BHyTpernmit KII/ koMmpeccopa.

24, Uwuxoer gpurateneél eaytpenHero cropami ([BC). Llukn ¢ M30XOpHEIM, H300apHEIM |
CMCITaHHEIM  TIOABOJOM TCHINOTHL. M3obpaxkeHHs LIHKIOB B P-V u T-S puarpammax.
Tepmogmramuaeckuit KITJT muxmor [IBC.

25. Hpuxnel razotypOunsex yoraHoroxk (I'TY). Ilpunuwn peiicrsus T'TY, mawisl ¢ uzobapHsmM
TOABOJOM TEIUIOTEL, PETEHEPATHBHEIE IUKIEL M3o6pawenus ruknoB B P-V u T-S juarpammax.
Tepmomaramuaeckuit KITI muximor I'TY.

26. Hurser rapoTypOMHHEEIX yeTaHOBOK. [IpHHIMNIHANEHAA cXeMa NapoTypOHHHOM yeTaHoeKu. L{uki
Penkura ¥ UMK PeHKHWHZ C MPOMEXYTOYHBIM TIEpErpeBoM napa. BiiksHue HAYANGHBIX M KOHEYHBIX
napamerpoE Ha TtepMmumueckuit KIIJl 1wikma maporypOuHHOH ycTaHOBKM. PereHeparwBHEIN UK
napoTypOuaBoil yerasorky 1 ero KITJT, Tenno(purannoHHEIH MHKIL ‘

27. LMKAEL XONONUIBHBIX YCTAHOBOK, XOMONHILHEIC AarcHTEL, XONOMHIGHEIH xoodbdunment u
XOJIOJIONPOH3BOAMTEIEHOCTE, [axn BO3AYIOTHOH XOJIOAMIBHOH YCTAHOBKH, Tluxn
TapOKOMIIPECCHOHHOM XONMOAMABHONH YCTaHOBKH. Tlomstie 06 abcopSIHOHHOH ¥ TIAPOKEKTOPHOM
XONOAUNBHEIX YCTaHOBKAX.

28. VYcrawoeku TpaschopManuyu Temwrors. ABcopOIicHHEIE W NapOKOMIIPECCHOHHEIe TeIlIOBEIC
HacoCHL.

Teopus TenaoMaccoobmeHa

29. Tlpemmer teopuw ‘rervioobmena. Ob0gacTH IpakTHdIecKWX IpmiuoxeHmil. IIporeccH nepenoca
SHEpTHH, KONMYECTBAa ABIDKGHIMA H BelecTBa. OCHOBHBEIC BH/BI MEPEHOCA TENNA M HMX MEXAHH3M.



TpoSneMEl TeopHH TENIOOOMEHA, BEIBUTAEMEIE COBPEMEHHON TEXHUKOH], TYTH MX PELICHHA.

30. Teopus TtemmonposopHocTH. ['mmoresa @ypee.  Koshdwmment TennonpoBomHOCTH.
HMuddepennuansioe ypaBHeHHE TeIIONPOBOAHCOCTH. HawankHele M rpaduMudsie yelioews, OCHOBHEIE
METOABl peIIeHHd 33784  TENNONPOBOJAHOCTH.  TeIIONpOBOJHOCTE INpPH CTAUUOHAPHOM H
HecTalMOHapHOM pexknMe. Teopema [roaMend. IlpuMmeHeHHe MeETONd QHANOTHHA K pacueTy
TEMIEPATYPHEIX MONSH.

31. OcHOBHEIC YpaBHEHHs AWHAMHKY BA3KOH AMJKOCTH M KOHBEKTHEHOTO TeInrooOMeHa. YpaBHeHws
HEpaspHIBHOCTH, HBWXEHMS M 3HEPTHH I CXKUMaeMOl BA3KOW xuakocTH. HauallbHbIe W rpaHHIHEIC
YCIOBUS B 3a7a49ax O IBHXEHWH JXUJAKOCTH M KOHBEKTHEHOM TemioobMeme. I'MaponuHaMmgecKwii,
Teruoroi 1 ruddy3HOHHLN NOTPaHUYHEIC CIOH.

32, Teopua nonmobud ¥ METOS aHamy3a pasMepHocTel B Temnomepegade. YClaoBHs nomodus
tusrgeckux mpouecco. Meton aHanmmsa pasMepHocTel, [lpuBenenHHe MaTeMaTHYeCKOro OMHCEHHS
nporecca K Ge3pasMepHoMy By, UYncna u kpuTepun noaobus.

33. TermooOmer upu cBob0IHON KOHBEKIMK. Temnorepeiaya IIpH cBOOOIHOM JIEMAHAPHOM JBIDKSHIH
BIOIb BEpPTUKANbHOH IulacTHHEL Temwtonepegada mnpu cBoOOIHOM KOHBEKTHBHOM TYpOYICHTHOM
IBUKEHHHL.

34. TermoobMeH NIpH JaMHHApPHOM TEUEHHH JXUAKOCTH B Tpybax. TeruiooGmen B Kpyrioit tpybe npu
IPaHMYHEIX YCAOBHIX IIEPBOTO M BTOPOLO POAA.

35. Temnoo6MeH ¥ COMPOTHBICHHE NPH IAMHHAPHOM IIOTPAHMIHOM CII0E B HECHUMASMON JKHIKOCTH H
IIOTOKe Ta3a BEICOKOH ckopoetH. TemnooTnaga Mnocko¥ IUTACTHHEI MPH TOCTOSHHON TeMieparype
noBepxHOCcTH, [IpHOIKEeHHBIe METOIE! pacyeTa TerIooOMeHa IV IPOM3BOILHEIX 3aKOHOR M3MEHSHH
CKOPOCTH H TEMIIGPaTyphl CTeHKH. VIHTerpambHOC COOTHOLIEHAE MMITYIECOB W  SHSPTHH.
AnmnabaTvdeckas TeMIIeparypa, TeIUIOOTAaYa W CONPOTHRICHHE TPEHHSA INACTHHKM B ITOTOKE rasa
BEICOKO} CKOPOCTH.

36. Tennootaaya MpH BEIHYXJEHHOM TypOyJIeHTHOM TEUEHHH XKUIKOCTH. [lomysMIupHUecKie TeOpUH
TypOymerTHOCTH. KoadduumenTs! TypOyIeHTHOTO ITepeHoca HMILYIbCa i Temia, TYPOYICHTHOS YHCIIO
[pangrna, [Tepexox NTaMHHApHOTO TeYeHUA B TypOyneHTHOe TeyeHue B TpyOax H IOTPaHUIHOM Clioe.
Bimanue nepeMeHHBIX GQHIMYECKHX CBOMCTR KHAKOCTH Ha 3aKOHEI TeruioobOMena. TemnooOMeH npu
BHEITHeM obrexanny Tel. [raponuHamMmudeckas anaioris Pefisonsaca.

37. Terooriada B paspexeHHoM raze. Hucino Kayncena, BaaumoaeHcTBHe MONEKYT ¢ TBEPIABIMHA
nopepxHocTsiMu. KosthguuvenTtsl axkoMoganuu.  Kpurepum mnomobms. PexuMEl TedeHHS, HX
sapucHMOCTE OT Kn , # M. Tedenne npu Manex arcnax KHyncewa, CrommKeHHAC H TEMIICpaTypHEI
ckauok. IlorpanwuHeiil col ¢ y4eToM CKONEXKEHMS M CKayka Temreparyp. TedcHHE TIpH OONBINHX
yrcnax Kayncena. CBOOOTHOMOAEKYNAPHEIC TSUCHHA B TpyDax. McTeuenne B BaKyyM.

38. TennmoobMen mNpH KHUIIGHWHM ONHOKOMIIOHEHTHOM MKHAKOCTH. PexcuiMel KHMOSHHA >KHEKOCTH.
MexaHmsM nOpoliecca Tennoo0MeHa IpH ITy3EPEKOBOM KUIICHHH. PasMep KpHTHISCKOTO 3apOAEIa H
OTPLIBHON JmameTp My3mipd. TelrooT/Aaua TUpH MY3EIPEKOBOM KHIEHHYM B YCIOBHAX CBOGOMHOM



roneeknud. Kpurnueckas Teiuiopas Harpyskd., TemnooOMeH [pH IUIEHOYHOM KUMNEHWA. PeiKMMED
TEUeHHs M CTPYKTypa IBYX()asHOTO TNOTOKA MPW KHIEHHH B TpyDOax. TemnooThada TpH KUIIEHHH
KHUJIKOCTH B TpyGax, BIMAHHE CKOPOCTH ABIDKCHHA KHIKOCTH. Kpusuck TennooTaaqu npH KANEHHH B

Tpybax.

39, TenmooBMeH TIpu KoHpgHCAimH mapa. [Lienodsas ¥ karenbHad KoHAeHcamusa. TemnooBmeH mpu
KaneNEHOH KOHJEHCAHH HEMOABMKHOTO Napa Ha BepTUKANEHOM crerke. Termoo6MeH npu IeHOTHOH
KOHIEHCAIlMM JBHXKYINErocs INapa Ha TOpPH3OHTANRHOM opummouHod 1pybe. TermooOMeH TIpH
KOHJIeHCALHH T1apa U3 Iapora3oBoit cMecH.,

40. Tero- 1 MaccooOMeH B IBYXKOMIIOHEHTHBIX cpefax. OCHOBHEIE cRezieHns o qudpy3uH: nepeHoe
BEIIECTRA M SHEPTUH B Ia30BHIX CMECAX. YpaBHEHME COXpalCHMS MAacchl OTHENBHBIX KOMIIOHEHTOB H
YPaBHEHHE JHEPIMM JUIA JBYXKOMIIOHEHTHBIX cpen. Temno- ¥ Maccoorrnada. [ugdy3moHHEe ducaa
nofobma W TpolHai amaiorud. llomstre o muddpysHOHHOM TOTPAaHAYHOM CIOE. YUYeT XHMHYECKHX
TipeRpammedyi B YpaBHEHHAX COXPaHSHHS. '

41. OcHOBHBIE NMOHATHA M 3aKOHH TEINOBOTO H3NYyUeHHA. TeIUioBOe M3JIyYeHME H ero CBOMHCTRA.
OcHoBHEle XapaKTepHCTHKM TCIUIOROTO H3NydeHHs. Mzmyuemwe peanbubix Ten. 3akoH Kupxrodga.
3axon Jlambepra.

42. TennooOMeH H3ITydeHHeM MEXIY IIOCKAMHA IIOBEPXHOCTAMH HEOrpaHNYEHHBIX Tell, PasIeICHHEIX
npo3paunoil cpemod. I[lomaTwe yrnoBoro kosddwuienTa W3nyuIcHWs. 3akoH byrepa. YpaBHEHHE
Neperoca SHeprud M3nyueHus. CenexIuBHOS W WHTEIPAILHOS N0 CHeKTPY u3nyueHue. OcobeHHOCTH
W3JTyYCHH: Ta30B ¥ NapoB.
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