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L. Bonpocm' MPOPANMBL BCHIYNUMETBIOZ0 IRIAMENa 8 Mazucmpamypy no Hanpag.ieiniio
13.04.01 «Tennoonepretika 1 tenaotextukay, [iporpamma noaroToBkH
«HaykoémK1e TeXHONOr NN 1t LHPPOBbIE METO/IbI B TEMJIOIHEPTETHKE.

«Texnuueckass mepmoOuIaMuKa»
TepmoanHamnueckass cuctema.  TepMoaHHAMHYECKHE — MAapaMETPLI coctosuns.  Pabouee Ten0
HneanbHblii ra3. YpaBHeHHe COCTOSIHMS H€AJIbHOIO ra3a. YHusepcanbHas ra3oBas nocTosaHHas
CMecH 1HaeanbHbIX ra3oB. YcnosHas MonekynsipHas Macca cvech. OGbeMHbIE H MAaCCOBBIC A0JH. 3akoH
JlanbToHa.
[epBblii 3akoH TepMoanHamuki, Terora u paboTa.
AHAUTHYECKOE BbIPAKEHHE NMEPBOro 3akOHa TePMOAHHAMHKH. [ToHsiTHE O BHYTPEHHEI IHEPTHH.
AHAIHTHYECKOE BbIPAKEHHE MEPBONO 3aKOHA TEPMOAHHAMUKH LIS MOTOKA (U1t IPOTOUHOIT CHCTEMBI).
DHTanbnus 1 pacronaraemas pabora.
TennoemkocTh ra3os. TemnepaTypHas 3aBHCHMOCTb TEMOEMKOCTEH. PacueT cpefiHnX TEMIoeMKocTeii
TennoemMkocTh ra30B. YaenbHble TenIoemMKkocTH. Pacier Kojn4ecTsa Tera.
M30X0pHbIii MPOLIECC C HAANIbHBIM Fa30M. W306apHblii MpoLECC ¢ HAAJIbHBIM ra3oM.

. M30TepMuueckHii MpoLece ¢ HAabHbIM Fa30M. AnuabatHblii npoLecc ¢ HAeaJIbHbIM ra3om
. TMoauTponHplil mpoLecc ¢ HACANbHbIM Ta3oM. PaGoTa pacuumperusi B MOJHTPOIMHOM TMpoLEcCe

TennoeMKOCTb MOJUTPOMHOrO MPoLecca.

. Bropoii 3aKkoH Te€pMOAMHAMHKH (hopmynuposku). Obpatimbie 1 Heobpatimble mpoteccht. TTpsamoit

o6patumslii uii KapHo. 3HaueHue unkia KapHo n ero K.m.J1.

[Tousitue 06 sutponuu. Muterpan Knaysuyca. WU3MeHeHue IHTPONIH B 0OpaTHMBIX TMpoueccax.
M3MeHeHHe SHTPOMHMHM B HEOOpaTHUMbIX MpOLECCaX. AHaINTHYECKOE BbIPAXEHHE BTOPOro 3aKOHa
TEPMOJMHAMHUKH.

dusnueckuii cMbica 3HTponiy. CTATHCTHYECKOE TONIKOBAHHE BTOPOrO 3akOHA TEPMOAHHAMMKH.
Dkceprusi. JKceprius noToka Macebl. Kceprus TEMIOBOro NOToKa. DKCEPrs Xon0aa.

DkcepreTuueckHii 6ananc 1 sKcepreTHyeckuii k.1, JIOCTOMHCTBA 3KCePreTH4eCcKoro METo/a.

OnbiT DHaproca. YpaBHeHHe COCTOAHHS PEaibHOTO rasa.

PV u TS auarpamMmbl BOASHOTO napa.

hS amarpamMma BOASHOrO Mapa. Pacyer OCHOBHbIX TEPMOIAMHAMHYECKHX MPOLECCOB C MOMOLULIO hS
JMarpammbl.

OCHOBHbIE TEPMOAMHAMHYECKHE MPOLECChI C BOMIHBIM napom u usobpawkenne mx B PV, TS u hS
avarpammax.

Boasuoii nap. CocTosiHus BOAAHOrO Napa. Crenenb cyxoctd. IlapameTpbl BJaXHOrO HaChILUCHHOTO
napa.

VpaBHeHHE KnaneiipoHa-Knay3nyca.

LIMK/Ibl APOCHIIOBBIX YCTAHOBOK C BOZIHBIM Tap
napom B PV u TS koopAnHATAX.
H3o6pakeHue uukia Perkuna ¢ ne
Komnpeccoper. TIpouecc MOBbILICHH JIaBNIeHHUs!

KOMIIpeccopa.
Teoperuyeckas UHAWKATOPHAs auarpamMma KOMIpeccopa B PV koopauHarax.

BuiaskHblil BO3yX ¥ €ro OCHOBHBIE MapamMeTpbl. hd anarpamma.
dopma coria 1 andpysopa. Como Jlasans.

oM. M3obpaskerne nuina PeHKHHA € HACBILIEHHBIM

perpesom napa B PV 1 TS KoopanHaTax.
Ha MpUMEpPe OJIHOCTYNEHYaTOro MOPUIHEBOTO

«Tenno-u Mmaccoobsenn

e noHaTHs 1 onpenenetus. Tennosoit NOTOK. 3akoH Pypee.

TennonpoBoaHOCTb. OCHOBHDI
YpaBHeHHE TErMJIONpOBOAHOCTH Hepes MJI0CKYHO

[loHsTHE O TeMMepaTypHOM TrpagHCHTE.

CTEHKY.
KosdpuuneHT TennonpoBoAHOCTH. JlndpdepenunanbHoe ypaBHEHNHE TENAONpPOBOAHOCTH.

TennonpoBOAHOCTD OZHOCNOfiHOII ~ MJOCKOi#  CTEHKH — NPH CTALMOHAPHOM  pEXKHME.
TennonpoBOAHOCTb MHOTOCJOITHOI MAOCKOH CTEHKH.
TennonpoBOAHOCTb ONHOCNOMHOI  LMJAHHAPHUECKOT
TennonpoBOAHOCTb MHOTOC/OIHOI LHAHHAPHYECKOH CTEHKI.

KpuTHyeckuii  AHAMETP LAMTHHAPHYECKOH  CTEHKH. BpiGop TemnoBOH  u3oAAUMM AT

uunanpnquKoﬁ CTEHKH.

CTEHKH TMpH CTAallHOHAPHOM PEKHME.



7. 3akon Huorona-Puxman
¢ blotona-Puxmana Kosdduuuent rennoornaun, ero dusnueckuii cmpica. OcnosHoe
YPaBHeHue Tennonepenaun.

g lg)e”c;::l;::);::lg;:ble MPOUECCEI TENIONPOBOHOCTH.

; Tennoobmen B 01HOPOAHOI cpene.

10. inddepenunanshbie ypasHenns KOHBEKTHBHOTO Ten1000MeHa

11 :)i:;l:|l:|101220c6l::“ )T‘copcmyl lnouo()lm Yucna Peiinonwvnca, INpanarns, Ipacroda, Hyccenbra

i Kp:|Te31|1cB( CThb répnrcpucg noao6us, BeJIHUHHDI , BXOAAULHE B HHX

s noml)6u;| (rtl)ono Hsi .n KpUTEpHAIbHBLIX YpaBHEHHIT TenmooOMeHa.

H3MYECKNX MPOLECCOB,

14. TennooGmen npu cBo6OAHOI KOHBEKLHH.

IS Tennoornaua npu TypGyneHTHOM ABHKEHUH.

16. TennooTaaua npu cBO6OAHOM ABHKEHHH OKOJIO FOPUIOHTANBHOI TPy,

17 Jlamunapuoe reuenne xkuakoct a Tpyde.

18 TennooTnaua naockoii niacTHHLI NPH NOCTOAHHOI TeMNepaType NOBEPXHOCTH.

19. Yuer nepemeHHoCTH PU3NUECKHX NAPAMETPOB.

20. Tennootnaua npu BbIHYKACHHOM TYpOYJIEHTHOM TeueHuu KuUAKOCTH. [lepexon NaMUHAPHOTO

TeueHus B TypOyneHTHOe.

. TennooTaaya npu BbIHY)KAEHHOM NMONEPEYHOM OMBIBAHHH TPYD M MyukoB TPYO.

.TennooTnaua npu nOMepeYHOM OMbIBAHHH OXHHOYHON KPYTi0i TPyObI.

TennooOmeH npu koHAEHCAL MK Mapa.

- Auddy3nounbliit norpaHnyHbII CIOI.

- TennooOMeH npu KHNEHHH OJHOKOMMOHEHTHBIX JKHAKOCTEH. PeXHMbl KMMEHHS! SKUAKOCTH.

OTpbIBHOIT AMamMeTp ny3bIps.

.MexaHu3m mnpouecca TennooOmMeHa npu MNy3bIPbKOBOM KMMEHHH JKHAKOCTH. 3aBHCHMOCTb

TEMJIOBOro MOTOKA OT TEMMEPATYPHOro Hamopa.

27.Cucrema ypaBHEHHii MOrpaHUYHOTO CJIOS.

28. Tennoobmen u3nyuernem. OCHOBHbIE 3aKOHBI TEMIOBOro n3nyyenus 3akoH ITnaxka. 3akon Credana-
Bosbumana. 3akon Knpxroga.

29. JlyuncTblit TennooOMeH MeXIy TelamMu.

30. Pacuer pekynepaTHBHbIX TENIOOOMEHHbIX aNNaparos.

31 TloHaTe O MOrpaHMYHOM cjoe. ['MApoAMHAMHMYECKas M TEenoBas CTabMNM3auMs NpH JBHXEHHH
JKMAKOCTH B TpyOax.

32 Pacuer ko3(p(MUMEHTOB TEMJOOTAAYM MPH BbIHY)KAEHHOM JaMHHAPHOM M JAMHHAPHOM BS3KOCTHO-
rPABHTALMOHHOM TEYEHUH Pa3THUHbIX JKHIKOCTEH B rOPH3OHTABHBIX TPybax.

33. Cpenuuii norapu(MHYECKHii TEMNEPATYPHDIH HAMOP MEKAY TEMNNOHOCHTENAMH.

34 CpasHenne NpsAMOTOYHON M MPOTMBOTOYHOH ~ CXeM  ABHXKEHHS  TEMJIOHOCHTeNeH B
peKynepaTHBHBIX TENJ00OMEHHHKAX.

35 OCHOBbI TEMJOBOrO pacuera TemI00OMEHHbIX annapaTtosB. YpaBHEHWE TemIonepenayy.
YpaBHeHue TennoBoro danatca.

36. Pacuer TemnooTAaud mpu TypOyJNeHTHOM TeueHHM XUAKocTeit B Tpybax. DKBHBANEHTHBbIH
JMaMeTp.

37. UnTeHcn(uKALiA MPOLECCOB TEMIONEpenay B TenI000MeHHbIX anmnapaTax.

38. OCHOBHbIE BHIBI MPOLIECCOB MEPEHOCA TEMIA. TEMIONPOBOAHOCTb, KOHBEKLMS, H3JTy4eHHE.
du3nyeckas CyLHOCTb 3THX MPOLECCOB.

39. Tennonepenaya. OCHOBHOE ypaBHEHHE TEMJONEPEAAYH. Koapdpuuuenr tennonepenayu, ero
dusuueckuii cmpica. Tennonepenaya yepes pedPUCTYIO MIOCKYIO CTEHKY.

40. Tennonepenaya 4epe3 OAHOC/IOIHYIO H MHOTOCJIOIHYIO NJIOCKYHO CTEHKY.

41.Onpenenenne kodpduunenta Temnonepenayn M TeMnepatyp MOBEPXHOCTEH  CTEHKH.
Tepmuueckoe CONPOTHBEHHE TEMUIOOTAAYH U TEMJonepeaatin.

42 Tennomepenaya uepe3 OAHOCIOIHHYIO H MHOFOCIOHHYIO UHTHHAPHYECKYIO CTEHKY.
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«CBepxXKpHTHYECKHE (IIOHAHBIE TEXHOJIOTHH»
KpuTHueckas Touka i CBEPXKPHTHYECKOE COCTOSHHE.
CBoiicTBa CBEPXKPUTHYECKHX (ITHOH/IOB.
CBepxKpUTHYECKAst IKCTPAKLHS, 001aCTH MPHMEHEHHS.
OTandie CBEPXKPUTHYECKO IKCTPAKLIHH OT TPAAHLUHOHHOIL.
Mpenmymectsa CO2 kak CBEPXKPHTHYECKOrO (iionza.

I N O




PT nuarpamma BeuLiecTBa

TMonsTe (a3 n GazoBbIx npespatieHiii

OnbiT DHApIOCaA

TepMoaHHAMHYECKHE LIMKJIbI KOMITPECCOPHBIX H HACOCHBIX MALIHH

0. OCHOBHbIE METOIbl H3MEPEHHSI TEMJIO- M TEMNEPATYPONPOBOAHOCTH ra30B B OKPECTHOCTSX
KPUTHYECKOi1 TOUKH

11. MeToabl M3MEpPEHHs PACTBOPHMOCTH BEIECTB B CBEPXKPHTHUECKHX (onaax

12. O6nactu TexHonornueckoro nenosbopanus CK® u CKD cpen

13. Tpenmyuecrsa ceepxkputnueckoro CO2 Kak BBITECHAIOUIErO areHTa

14. KpuTHueckue HHAEKCbI

15. CraTuyeckHii METO MCCIENOBAHHSI PACTBOPUMOCTH.

16. JIMHAMHYECKHIl METOJ HCCIEI0BAHHSI PACTBOPUMOCTH.

17. PacuerHas (opmyJa Julst ONpeaesieHist paCTBOPUMOCTH KOMTIOHEHTA.

18. Meroabl aHaiN3a COCTaBa HAChILIEHHbIX PACTBOPOB.

19. CoBpemMeHHbIE TEXHONOTHH 1epepaboTKN PACTUTENLHOTO ChIPbSL.

20. Metonbl yBenuuetns Hedreornauu niactos. [lepBuunbie, BTOPUYHBIE TPETH'HBIC.

21. TousiTye 3 eKTHBHOCTH METOAOB YBeIHueHHs HedTeoTaaum.

22. TIpuHUMNHMaNbHas CXeMa TPAHCNOPTa HeTH ¢ MECTOPOIKICHNA noTpeSUTENIO.
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2. Vuebno-memoduueckoe u unghopmanuonnoe obecnetenue npoepamol
BCHIYRUMENBHO0 IKIAMENA 6 MASUCMPANYPy NO HANPasienuo 13.04.01
«TennosHepreTrka 1 Teruiotexuuka», [IporpamMma noaroToBKH ««Hayxoémkne
TEXHOJOTHU M LH(PPOBBIE METOAbI B TEMJIOIHEPTETHKE).

a) OCHOBHasl IMTEPaTypa:
1. Amupxanos 1T, [ymepos @M. TepMOAHHAMHYECKHE OCHOBbI CBEPXKPHTHIECKHX (monaHbIX
TexHosoruit. M3a.
KHUTY, Kasaub, 2009, 359 C.
2. Tasusos P.A., Amupxasos /1T, ['ymepos @ .M. u ap. [IpakTHKyM MO OCHOBAM CK®d-rexnonoruii. U3a.
KHUTY, Kasaus, 2019, 392 C.
3 [Taenosa U.Bb. Meroabl TepMOJAMHAMHYECKOTO aHAJIM3a 3¢ peKTUBHOCTH TEMIOIHEPTETUIECKNX
ycranosok. M31arenbCcTso MITY um. H.3. Baymana. 2011 r. 112 c.
4. Kysneuosa U.B. Kputuueckne ApicHns 1 cBepXkpUTHYECKHE (PIIOHAHbBIE TEXHOJIOTHH. [Mox penakuueit
npod. ['ymeposa ®.M. Kazatb. VHHOBALMOHHO-H3aTENbCKMiT oM «ByTaeposckoe Hacneaue». 2016, 116

6

6) OMOJIHUTEIbHAS IMTEPATY P
1. T'ymepos ®.M., Carzees A.A., AMHpXaHOB / '
(roHAHBIX Cpenax. LAP LAMBERT Academic Publis

Saarbrucken, Germany. 2016, 336 C.
2 Tannumosa A.T., Carnees A.A., I'ymepos d M. Cpepxkpuritieckas (GalonaHas SKCTPAKLHOHHAS
pereHepals KaTaau3aTopa OKCHA amoMunns akTuBHbli. Kasanb, M3n. «Bpur». 2016. 168 C.

3 Kaiomos P.A., Carnees A A., ['ymepoB @ M. Yrunuzauus MoinbaeHconepaiiero 0Txona ¢
HCMOJIb30BAHHEM CBEPXKPHTHUYECKHX dmouanbix cpea. Kasatb. U3n. «Bpury. 2016.144 C. :

4. Ta6uros ®.P., l'ymepos @M. Bbicokoe faBjicHAE: 06GopyaoBaHHe [Ulsl COBPEMEHHBIX TEXHOTOMHH. M.

N3n. «YHHBEPCUTETCKAs KHHIa». 2016. 340 C. :
5. Yepubimen A K., HepHbiuies K.A. Iuokena yraepoaa. CpoficTsa, y

Wsa. «Fannes-npunm. 2013, 903 C.
6. Amupxanos J1.T., ['ymepos & M.. Caraces A.A., Fanmos A.T. PacTBOpHMOCTb BCLUCCTB B CBCPXKPHTHUCCKHX

dmonansix cpeaax. Kasans. Wsn. «Oreucctson. 2014. 264 C.

7. Tymepos @M., Carzaecs A.A.. Bunanos T.P. u ap. Katami3atopsi: pereHcpauus C MCMOJb30BAHHEM
CBEPXKPHTHYCCKOrO (hIIOHAHOrO CO2-3KCTPaKLHOHHOrO MpoLuecea. Kasaub. U3, «Bpur». 2015. 264 C.

8. I'ymepos ®.M., Ycmanos P.A. Mazasos C.B. 1 ap. buoan3eabHOC TOMHEO. ﬂfpcﬂcpmbumuux B
CBEPXKPHTHUCCKHX (TIOMIAHBIX YCIOBHIX. Kasaub. MHHOBALMOHHO-H3AATEIbCKHI A0M «BYTEPOBCKOE HACACANEY.

2017, 360 C.

JI.T". PacTBOPMMOCTD BELIECTB B CBEPXKPHTHUCCKHX
hing GmbH & Co.KG. Dudweiler Landstr. 99, 66123

napansanue (noayucHue), npuMeHenue. M.




9. Masanos C.B.. Yemanos P.A ., T'ymepos &.M. 'etepo-renHplii kataaus npu noayueHun GHOAH3CABHOrO TOMIHBA.
[epearepudurauns pacturensHbix macen B cnnptosoii cpeae 8 COK® u CK® yenosuax. LAP LAMBERT Academic
Publishing GmbH & Co. KG. Dudweiler Landstr. 99. 66123 Saarbrucken, Germany. 2017, 189 C.

10. Fa6urosa A P.. I'mabmytannos ML H.. Kysueuosa M.B. Meroas onTiMH3aunn B TCIUIOIHEPTETHKE: yucOHO-
veroanucckoe nocodne. Munodpraykn Pocenn, Kasan naw.neenea rexnon. vi-1. — Kasans: U3a-so “Hxnac”, 2022, -
108 ¢

B) nporpammHoe obecnieuenne 1 MuTepHeT-pecypcebl

I. 9BC «PYKOHT» - Pesxum aoctyna: http://rucont.ru
. OBC «IPRbooks» — Peskum aoctyna:http://www.iprbookshop.ru
. IBC «Jlanb» — Pexxum aoctyna: http://c lanbook com/books/
. 9BC «Kunradonay — Pexum aocryna:http://www.knigafund.ru

Y43 «budanoTex» — Pexxnm aoctyna: hitps://kstu bibliotech.ru
6. 9BC «Koucyabrant crvachtan- Pexcum rocryna: http./www studentlibrary ru
7. 9bC «Znanium.com» - Peskim aoctyna: htp //znanium com/
8. Dackrpounsiii katasor YHULL KHUTY - Pesxknm aoctyna: hitp //ruslan kstu.ru
9.Hayunas snexrponnas 6udanoreka. loctyn coboanbiit: www.elibrary.ru

10. Joctyn k HayunbiM myGamkanusiy. https://www.sciencedirect.com
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