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1. Bonpocoi npozpammsl 6CHyRUMENAbHO20 IKIAMEHA 6 MAZUCMPAMYPY NO HANPAGIEHUIO
13.04.01 «Tennosnepreruxa u TeruioTexHuKa», IlporpaMma noaroToBKu
«HaykoéMKHe TEXHOJIOTUH U LH(POBBIE METOABI B TEILIO3HEPIETHKEY,

«Texnuueckana mepmoOuHAMuUKa»
Tepmonunamuueckass cucrema. TepMoauHaMHUYyecKue IIapaMerpbl cocTosiHus. Pabodee Teno.
Wneanpubiil ra3. YpaBHEHHE COCTOSHHS NACAIBLHOIO raza. Y HUBepcanbHas Ia30Bas IOCTOSHHAs.
CmecH naeanpHBIX Ta30B. Y CJIOBHAS MOJEKyJsipHas Macca cMecH. OOBeMHBIE U MaCCOBBIE 10JIU. 3aKOH
HanpToHa.
[lepsrIit 3akon TepMoanHaMuKH. Temnora u padora.
AHATUTHYECKOE BBIpa)KCHUE IIEPBOI'0 3aK0HA TepMOANHAMHUKY. [loHsATHE O BHYTpEeHHEH sHEpruu.
AHATUTHYECKOE BBIPKEHHE [IEPBOTO 3aKOHA TePMOJMHAMYKY JiJIsl II0TOKA (JIJIs IPOTOYHOM CHCTEMBI).
DHTANRMUS U pacnoiaracMas padoTa.
TennmoemkocTs ra3oB. TemneparypHast 3aBUCUMOCTD TEINIOEMKOCTEH. PacdeT cpelHuX TEII0eMKOCTEN.
TenmoemMkocTh ra3oB. Y AenbHbIe TEIIOEMKOCTH. PacyeT Koau4ecTBa TeIa.
M30X0pHBIN TIpOLEce ¢ UaeaNbHBIM Ia3oM. M306apHetil Iponece ¢ HACATBHBIM Ta30M.

. M3oTepmudecKuil mponecc ¢ uaeaIbHbIM ra3oM. AInabaTHeIN IIPOLECce ¢ UASAIbHBIM I'a30M.
. [onuTpomHe#l mpomecc ¢ HAealbHBIM ra3oM. PaboTa pacmmpeHus B MOJUTPOIHOM IIPOILECCE.

TernoeMKOCTh OJUTPOITHOTO IIpoIiecca.
Bropo#t 3akon tepmomuHamMuKy ((popmynuposku). OOpatuMbie U HeoOpaTumble npouecchl. [Ipsmoit
obpatumerii nuki1 Kapao. 3Hayenue nukia Kaprao u ero k...

. [ousrue 06 surponuu. Muterpan Knaysuyca. MIaMeHeHue 3HTPOIMU B 0OpaTHMBIX IIpolieccax.
. Vi3menenmne sHTpormMu B HEOOpAaTUMBIX IpoieccaX. AHAIUTHUYECKOE BBIPAKEHHE BTOPOTO 3aKOHA

TCPMOOHUHAMUKH.

. @uzngeckuil cMpIc SHTpoNMH. CTaTHCTHYECKOE TOJKOBAHME BTOPOrO 3aKOHA TEPMOJUHAMUKY.

. Dkeeprust. DKCeprus MoToKa Macchl. DKCEPrust TEIIOBOTO IIOTOKA. DKCEPrus X0I0a.

. JKcepreTiueckuil banance u sKcepreTudeckuil k.. 1. JJocTouHCcTBa 9KCEPreTHIeCKOro MeTo/1a.

. OnpiT DHAproca. YpaBHEHHE COCTOSIHUSL PEabHOTO Iasa.

. PV u TS aquarpammsl BOASHOTO [1apa.

. hS pmarpamma BoOJsiHOTO mHapa. PacdeT OCHOBHBIX TEPMOJMHAMMYECKHX IIPOLECCOB ¢ NOMOUIbI hS

AuarpaMmal.

. OCHOBHBIC TepMOJAMHAMHYECKHE IPOLECCHl C BOIIHBIM mapoMm n u3zobpaxenwe ux B PV, TS u hS

JarpaMmmax.
Bonsno#t map. CocrostHust BojsiHoro napa. CremeHb cyXocTH. IlapameTpsl BJIQKHOTO HACBHIIIEHHOTO
napa.

VYpasuenue Knaneipona—Knaysuyca.

[luk el TAPOCUITOBBIX YCTAHOBOK C BOJIIHBIM ImapoM. M3zoOpaxeHnue nukiia PeHKMHa ¢ HACBIICHHBIM
napom B PV u TS xoopaunarax.

. M300pakenue nuxia Penkuna ¢ neperpesom napa 8 PV u TS xoopnunarax.
. Kommpeccopsl. [lponecc mOBBINEHHS JAaBlieHUs] Ha IHIpAMEpPe OJHOCTYIIEHYATOro [OPIIHEBOIrO

KOMIIpeccopa.

7. Teoperudeckast HHIUKATOPHAsI uarpamma KomIpeccopa B PV xoopnnzartax.
. Briaxxupiit BO3IyX U €ro OCHOBHBIE ntapameTpsl. hd auarpamma.
. ®opwma comna u gudgyzopa. Comto Jlasass.

«Tenno- u maccooomenr»

TennonposoauocTs, OCHOBHBIE IMOHSATUS U onpesereHus. Tennosoi noTok. 3akon Pypre.
[Housitue © TeMmIepaTypHOM TpajdeHTe. YPpaBHEHHE TEIUIONPOBOJHOCTH 4Yepe3 IUIOCKYIO
CTEHKY.

Kosdpunuent TemmonpoBoanoctu. JuddepeHnuaipbHoe ypaBHEHUE TEIIOIPOBOJHOCTH.
TennonpoBOAHOCTE  OJHOCIOWHOHM  INIOCKOM  CTEHKM  IPH  CTAMOHAPHOM  PEXKUME.
TermmonpoBOAHOCTH MHOTOCIIONHOM IINIOCKOH CTEHKH.

TennonpoBOMHOCTS OJHOCIOWHON LHUIHHAPUYECKOM CTEHKH MPH CTALHOHAPHOM pEKUME.
TennonpoBOAHOCTs MHOTOCIONHON HUIMHAPUYIECKON CTCHKH.

Kpurtuaeckuit auamMeTp NUIHHAPHYECKOH cTeHKH. Bpibop TennoBod  U30JAUMM  1JIs
UMIIMHAPUIECKOR CTEHKY.
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3axon Hrrorona-Puxmana. Kospdunument temnmoornauyu, ero ¢puzuyeckuil cmbici. OCHOBHOE
ypaBHEHHE TENIONEPEIadn.

Hecraunonapusie mponeccsl TENIOIPOBOIHOCTH.

KouBekTuBHBIN TENI000MEH B OJJHOPOIHOHN cpelie.

JludpepenumanpHple ypaBHEHUS KOHBEKTHBHOIO TeNooOMeHa

Teopusi nonobus. Teopemsl nonodus. Yucna Pedimonsaca, Ipannrns, 'pacrogpa, Hyccensra.
du3uyeckas CyWHOCTh KPUTEPUEB MOA00US, BEMUYNHBL , BXOAAIINE B HUX.

Breigos xputepuieB mo1o0us U KpUTepHaIbHBIX YPaBHEHUH TEIIO00OMEHA.

Ycaopus nonobus GU3MYeCKUX NIPOLECCOB.

Teruroobmen npu cBOOOAHONH KOHBEKIIUH.

Tennoornava npu TypOyIE€HTHOM IBHXKECHUH.

Teroornava npu ¢cBOOOJHOM JBHXEHHH OKOJO TOPHU30HTAIBHON TPYOBRI.

JlamyuHapHOE TedeHUe XKUAKOCTH a TpyDe.

Tennoornavya MIOCKOHN NIACTUHB MPU NOCTOSIHHON TEMIEpaType HOBEPXHOCTH.

VdeT mepeMeHHOCTH QU3UIECKUX 1apaMeTpPOB.

Tennooraaya Npyu BBHIHYKICHHOM TypOyJIEHTHOM TeueHHH XHMAKocTH. Ilepexonx namumnapHOoro
TeueHMs B TypOyJIeHTHOE.

TensooTa4a Ipy BEIHYXACHHOM IIOIEPEYHOM OMBIBAHUH TPYO U My4KOB TPYyO.

Tensnoornaya npu HONEPEYHOM OMBIBAHHU OJHHOYHON KPYTJIOH TPYOBI.

TenmooOMen npu KOHASHCALIMH [1apa.

Huddy3uoHHBIN HIOrpaHUYHEIN CIIOH.

TennoobMeH npw KUOEHHU OIHOKOMIIOHEHTHBIX SKHIAKOCTEH. PeXMMBl KHIEHHS MKHIKOCTH.
OTpbIBHOHM nUaMeTp My3bIps.

. Mexanusm Imponecca TemooOMeHa Ipu IMY3BIPHKOBOM KHHICHHHN 2XKHWIKOCTH. 3aBHCHUMOCTE

TCIJIOBOTO MOTOKaA OT TEMIICPATYPHOIO Hallopa.

.Cucrema ypaBHEHUH NOTrPaHUYHOTO CJIOL.
. TennooOmen uznyuenneMm. OCHOBHBIE 3aKOHBI TEIUIOBOTO M3Iy4eHHus. 3akoH [lnanka. 3akon Credana-

bosnpumana. 3akon Kupxroda.

. JlyaucTeiil TeTIO0OMEH MEX/Ty TellaMu.
0. Pacuer pexynepaTUBHBIX TEIJIOOOMEHHBIX alllIapaToB.
Tlonstrie 0 morpanugHoM ciioe. ['mapoamHaMuHdecKass ¥ TEIUIOBas CcTaOWIM3alus [PU JBHKCHHH

JKHJKOCTH B TpyOax.

. Pacuer KOSLp(i)HHI/IeHTOB TCIIOOTAAYXA TIPH BBIHYXKJICHHOM JIAMUHAPHOM H JIAMHUHAPHOM BA3KOCTHO-

rPaBUTALIMOHHOM TEUCHUHM PA3TMYHBIX JKHAKOCTEH B TOPU3OHTAIBHBIX TPYOax.
Cpeanuit jorapudMHUYecKUi TeMITepaTyPHbIH HAIlOp MEXKIY TEINIOHOCUTEISMH.

.CpaBHenye TIPSIMOTOYHOHM M  NPOTUBOTOYHOM CXEM  JBMOKEHUS  TEIUIOHOCHUTENIEH B

PEKYIIepaTUBHBIX TEMI000OMEHHUKAX.

.OCHOBBI TEIJIOBOTO pacdceTa TEIJI000OMEHHBIX alrmaparTroB. YpaBHeHHe TCILJIoNCpCaavn.

ypaBHeHI/IG TerioBoro Oananca.

.Pacuer Tennoormauu npu TypOYJIECHTHOM Te4eHHUH XHJKOCTeH B Tpybax. DKBHUBaJEHTHBIH

AnamMeTp.

g I/IHTCHCI/I(I)I/IKEIHI/HI IpoucCcCoB TCILJIOIEpE a9 B Tenj1000MEHHBIX almaparax.
.OcHOBHBIC BHJIBI IpOomEeCcCcOB MmepeHoca Terja: TEIIONPOBOAHOCTE, KOHBCKIHWA, H3TTYyHUCHHC.

duspgeckas CYIHOCTh 3TUX IPOIECCOB.

.Tennonepenaya. OcHoBHOe ypaBHeHHE Temonepenadn. Kospduuument rternmonepenayd, €ro

usnueckuit cmpicn. Temnonepeaya yepe3 pedPUCTYIO IIOCKYIO CTEHKY.

. Tennonepenada yepes OAHOCIONHYIO © MHOTOCJIOHHYIO IJIOCKYO CTCHKY.
.Onpenenenne kosdpdunuenta TeIwlonepesayd M TEMIEPATyp [OBEPXHOCTCH  CTEHKH.

TCDMH‘ICCKOG CONPOTHUBIICHHUC TCIJIOOTAAYN U TEILIOIIEPEAAdH.

. Tennonepenada yepes OJHOCIOHHYIO ¥ MHOTOCIOMHYIO UMAUHAPUIECKYIO CTCHKY.

«CrepxkpuaTayeckue GpIOHIHBIEC TEXHOIOT I
Kpuriueckas ToUKa U CBEPXKPUTHYECKOE COCTOSIHIE.
CBolicTBa CBEPXKPHTHUECKUX (DIIFOUIOB.
CpepxKpuTHyecKast SKCTpaKiys, 00JIacTH NPUMEHEHHS.
Otnauyme CBEPXKPATHIECKON SKCTPAKIUHU OT TPaJUIIHOHHON,
lIpeumymiectsa CO2 xak cBepXKpUTHYECKOro (ironsa.

A



PT nuarpamma Bemecrsa

[Toustue ¢a3 u Gpa3zoBbIX IpeBpaLICHUH

OmupIT DHApIOCE

TepmonuHaMuyuecKue MUKIIBI KOMIIPECCOPHBIX X HACOCHBIX MallluH

0. OcHOBHBIC METOBI U3MEPEHHUSI TECILIO- ¥ TEMIIEPATYPOIPOBOJHOCTH Fa30B B OKPECTHOCTSIX
KPUTHYECKON TOYKU

11. MeTopl U3MEPEHHSI pACTBOPUMOCTH BEIIECTB B CBEPXKPUTHYECKUX (IIronjiax.

12. O6nactu texnonormueckoro ucnonb3oBanusi CKO u CK® cpeg

13. IlpenmymecTBa cBepXkpuTuieckoro CO; Kak BBITECHSIONIETO areHTa

14. Kputnueckue UHIAEKCHI

15. CraTuyecKkuil METO UCCIIEOBAHUS PACTBOPUMOCTH.

16. JlunamuuecKui MeTOJ HUCCIIeI0BAHUS PAaCTBOPUMOCTH.

17. Pacyernast popmyna /it ONpeesIeHHs PaCTBOPUMOCTH KOMIIOHEHTA.

18. Mero, 161 aHaIM3a coCcTaBa HaChIIEHHBIX PACTBOPOB.

19. CoBpeMeHHbIE TEXHOJOTUHU HePepabOTKU PACTUTENBHOIO ChIPbSL.

20. Meto/ip! yBeTHUCHUS HEPTEOTIAauH 11acTOB. [IepBUYHbIE, BTOPUYHbIE TPETHYHBIE.

21. [onstre 3¢ (pEKTHBHOCTH METO/I0B YBEIHUEHUS HeQTEOTIauH.

22. TpuHu@HaipHas cXemMa TPaHCIIopTa He(hTH ¢ MECTOPOXK/ICHUS OTPEOUTENIO.

=0 % N o

2. Yueono-memoouueckoe u uHpopmayuoHHoe obecnevenue npozpammol
6CMYNUMEIbHOZ0 IK3AMEHA 8 Mazucmpamypy no Hanpaenenuro 13.04.01
«Terutoonepreruka u TennoTexHukay, [Iporpamma nogrorosku ««Haykoémkue
TEXHOJIOTHH U IU(PPOBBIE METOIB! B TEILIODHEPTETUKEY.

a) OCHOBHAs JIUTEpaTypa:
1. Amupxanos [1.I"., l'ymepoB @.M. TepmomnHaMuyecKie OCHOBBI CBEPXKPUTHUECCKUX (IIIOUTHBIX
TexHonorui, M.
KHUTY. Kazane, 2009, 359 C.
2. l'aszm3os P.A., Amupxanos JI.I'., 'ymepos @.M. u ap. [Ipaktuxym nno ocaoBam CK®-rexnonoruit. M3,
KHNUTY, Kazann, 2019, 392 C.
3. IaBnosa M.b. MeTonpl TepMOIMHAMAYECKOTO aHaIn3a PPEKTUBHOCTH TEMIOIHEPI € THIECKUX
ycranoBok. M3narenscteo MI'TY um. H.3. baymana. 2011 r. 112 c.
4. Kysuenora U.B. Kputrueckue sBiIenus 1 cBEpXKpUTHUCCKHE (IO IHBIE TEXHOJNOTHY. [1o7 pepakuuei
npod. ['ymeposa @ .M. Kazans. Unnosarmonno-u3garensekuit 1om « bytneposckoe nacinenaue». 2016, 116
C.

0) JOMOJIHUTENBHAS JINTEpATypa:
1. l'ymepos @.M., CarneeB A.A., Amupxanos J[.I'. PacTBopuMOCTb BEIIECTB B CBEPXKPUTHUECKHUX
dmoumsix cpenax. LAP LAMBERT Academic Publishing GmbH & Co.KG. Dudweiler Landstr. 99, 66123
Saarbrucken, Germany. 2016, 336 C.
2. l'amumosa A.T., CaraeeB AA., I'ymepo @.M. Ceepxkputiueckast (GpIrron/iHast 9KCTpaKIHOHHas
pererepaius KaraauzaTopa oKCua aloMUHUs akTuBHbBIN. Kazans. M3, «bpur». 2016. 168 C.
3. Katomon P.A.. Cargees A.A., I'ymepos @.M. Yrunuzauus MoarOIeHCOAEPKALIETO 0TX04a C
UCIIOJIB30BAHUEM CBEPXKpHTHUECKUX (mronanslx cpell. Kazaub. U3a. «bpur». 2016.144 C.
4. I'aburos @.P., 'ymepos @.M. Bricokoe napienue: o60pyJoOBaHUE JUlsl COBPEMEHHBIX TEXHOJIOrHH. M.
U3n. «Yausepcurerckas kauray. 2016. 340 C.
S. Uepnpnuen A.K., Uepnpimes K.A. Jinokeun yrnepona. CocTsa, yjlapiuBaHie (NojiyueHue), npumenenute. M.
M3n. «annes-npunry. 2013, 903 C.
6. Amupxaunos J1.I'., 'ymepor @.M., Caraees A.A., 'anumos A.T. PacTBOpUMOCTE BEILECTB B CBEPXKPUTHUYECKHX
drouansix cpenax. Kasans. Mz, «Oteuectso». 2014. 264 C.
7. Fymepos @ M., Caraeer A.A., bunanos T.P. n np. Kartanusatopsl: perenepauus ¢ MCIONb30BAHUEM
ceepxkpuTHueckoro guonanoro CO2-skcTpakunonHoro npouecca. Kasanp. Mz, «bpur». 2015, 264 C.
8. I'ymepos ®.M., Yemanos P.A, Mazanos C.B. u ap. bruoausensHoe Toruso. I[lepesrepudukanuus B
CBEPXKPUTHYECKUX (htonaHbIX yenosusx. Kasanb. MHHOBaIMOHHO-M31aTenbeKui oM «byTiepoBckoe Haciemey.
2017.360 C.



0. Mazanos C.B., Yemanos P.A., I'ymepos @.M. I'etepo-reHHslii KaTaau3 NpH NOTYYSHHH GHOIN3EIHHOI0 TOMINBA.
[Tepearepudrikauus pacTHTEIBHBIX Macesd B ciupToBol cpene B COK® n CK® yenosusx. LAP LAMBERT Academic
Publishing GmbH & Co. KG. Dudweiler Landstr. 99, 66123 Saarbrucken, Germany. 2017, 189 C.
10. T'aburosa A.P., 'mnemytaunos M.H., Kysneuosa M.B. MeTojbl ontuMu3ainy B TEIUIOIHEPreTHKE: yueOHO-
meroauueckoe nocodue. MunoOpnayku Pocenn, Kasan. Hau.ncenen. rexnon. yu-T. — Kazans: Msa-so “Uxnac”, 2022, —
108 c.

B) 1nporpammHoe obecriedenue u VIHTepHET-pecypChI

1. BBC «PYKOHT» — Pesxum goctyna: http://rucont.ru

2. 2bC «IPRbooks» — Pexxum nocryna:http://www.iprbookshop.ru
3. DBC «Jlanuby — Pexxum goctyna: http://e.lanbook.com/books/

4. ObC «Kuura®onay — Pexcum noctryna:http://www.knigafund.ru
5. 243 «bubnuoTex» — Pexxum noctyna: https://kstu.bibliotech.ru
6
7
8

. IbC «KoneynpranT ctyaenta»- Pexxum nocryna: hitp://www.studentlibrary.ru
. DBC «Znanium.com» - Pexxum goctyma: http://znanium.com/
. Dnexrponustit karanor YHUIL KHUTY — Pexxum nocryna: hitp://ruslan.kstu.ru
9.Hayunas snexrponnas 6ubanoreka. Joctyn csobonasniii: www.elibrary.ru
10. Jloctyn k HaydHbIM nyOnukannsaM. https://www.sciencedirect.com




