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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: CdopmmnpoBaTe KoMneTeHUuun obyyatowerocs B 00Onactu TEnnosHepretMkn wu
TENNOTEXHUKN, CBA3AHHOW CO 3HAHMAMM (PyHOAMEHTamnbHbIX 3aKOHOB, SABMSIOWMXCA OCHOBOW (PYHKLMOHUPOBAHMUS
TENMOBbIX MAalMH W annapaTtos, NpeacTaBneHMsMM O paboymx npoueccax, NpoTekalwmux B TENMOBbIX MalUMHaxX U UX
3ahdheKkTMBHOCTN, O CBOMCTBaxX paboymx Ten u TenroHoCUTENeNn.

1.2 3agaum AMCLUNIUHBI:

. OBnageTb OCHOBHbIMWU MOHATUSMU  TEXHUYECKOW TEepMOAUHAMMUKW, TEPMWHOMOIMERN, 3akoHamM,
OCHOBHbIMV TEPMOAUHAMUYECKMMU NpoLieccamMu, NPOTEKaOWNMKN B TEMMOBLIX MalLMHaX.

. YMeTb nonb3oBaTbCsa MeTogamMu pacyeTa TepMOAMHaMMUYECKUX MpOoLecCoB U aKCNepuMeHTanbHOro
onpegeneHns CBOMCTB paboymx Ten n TeNNOHOCUTENEN.

. YCBOUTb OCHOBHbIE HanpaBfeHUs NoBblWEeHNsT 3PEEKTUBHOCTM TEMMOBLIX MaLLWH U annapaTos.

. lMpogeMoHCTpMpoBaTbL  anropUtM  pacyeTa OCHOBHbIX TepMOAMHaMUYECKUX napaMmeTpoB, C
MCMNonb30BaHUEM MPUKIAQHOro NporpammHoro obecneveHusi, Ans onpegeneHns nokasarenen apHeKTMBHOCTY.

. MpuBMTE CNOCOBHOCTM K CaMOCTOATENbHOMY MPUOBPETEHUIO U WUCMOMb30BaHWIO B NPaKTUYECKOn

0eATeNbHOCTN HOBbIX 3HAHUI U yMeHVIIZ.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpenBaputenbHasa noAroToBka npeanonaraeT co3faHue OCHOBbI AMs (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:

Matematuka

MaTepuanoBegeHne, TEXHONOMMU KOHCTPYKLUMOHHBIX MaTepuanos
Xummus

BeeneHue B cnewumanbHOCTb

dusuka

OneKTpoTEXHMKA U INEKTPOHUKA

'mpporasognHamuka (MasogmHamuka)

2 KOMMNETEHUUU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OrlNK-3: CnocobeH AeMOHCTpPMpOBaTh NPMMEHEHNe OCHOBHbIX CMOCOOOB Nosny4YeHus, npeobpasoBaHus,
TpaHcnopTa U UCMOSIb3OBaHUSA TENNOThbl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cuctemMax

3HaTb: OCHOBHbIE 3aKOHbI TepMOAMHaMUKN; OCHOBHble TepMOoAUnHaMnN4eCkne COOTHOLLEHUA; Tennoc*)mamqecme cBOWCTBa
pa6oqu Ten, TepMmognHamMmun4eckmne rnpoLecceol, LUKMbl 1 UX NMOoKa3aTenu.

YMeTb: MCNosb30BaTh 3HAHUA TEMNOMU3NYECKUX CBOMCTB paboumx Ten npu pacyeTax TEnroTeXHWYEeCKUX YCTaHOBOK U
CUCTEM; MOHUMAaTb OCHOBHbIE 3aKOHbl TEPMOANHAMMKM U TEPMOAUHAMUYECKUX COOTHOLLEHWA.

Bnapetb: pacyeTaMmn TepmMmognHaMmn4eCcKnx npoueccos, UUKIoB U nUX nokasartenen.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek. Mp.
(vachkl) | (4acbl)

J1ab.
(yacnl)

CcpP
(vacht)

Pasgen 1. OCHOBHble 3aKOHbI TEPMOOVUHAMMUKN.

Tema 1. lNNpegmMeT TEXHUYECKON TEPMOAMHAMUKM WN ee
3apa4n.

BBegeHne; OCHOBHbIE MOHATUS U ONpedernieHus; npeameT
N MeToq TEeXHWYECKOW TEPMOAVHAMMUKW; MeXOyHapoaHas
cuctema eguHuy, (CU); ocHoBHble TepMoaMHaMunyeckue
napameTpbl COCTOSIHUS; TepMOAMHAMWYECcKasl CUCTEMS;
TEpMOAMHAaMMYECKUA  Mpouecc; Tenmota W paboTa;
TepMOAMHaMMYECKOE paBHOBECHE.

Tema 2. YpaBHEHUS COCTOSHUSA naearbHbIX ra3os.
OcCHOBHble  3aKOHbl  MAeanbHOrO ras3a; ypaBHeHMWe
COCTOSIHUSA naeanbHbIX rasos; YHUBepcarnbHoe
ypaBHEHME COCTOSAHUS uaearnbHOro rasa.

Tema 3. CmMecb ngearnbHbIX ra3os.

OcCHOBHble CBOWNCTBa ras3oBbiX CMecei; crnocobbl 3agaHus
CMecU rasoB; rasoBasi NOCTOSIHHAsi CMeCU ra3oB; CPeaHsist
MOnsipHas Macca CMecu rasoB; napLmarnbHble JaBneHus.

Pasnen 2. PeanbHble rasbi. MepBbIn 3aKOH
TepMOoaANHaAMUKN.

Tema 4. PeanbHble rasbl.

CBoncTtBa pearnbHbIX rasoB; ypaBHEHME COCTOSHWUS Bah-
pep-Baanbca; aHanm3 ypasBHeHna BaH-gep-Baanbca;
ypaBHEHWe COCTOsSHMS Ons  peanbHbiX rasos M.
Bykanosnya wn WM. HosukoBa; TemnepaTypHble
KO3 DULNEHTBI.

Tema 5. MNepBblit 3aKOH TEPMOAMHAMUKN.

3akoH COXpaHeHus n npeBpaLleHns 3Heprnu;
BHYTPEHHSAS  3HEPIUsi;  aHanUMTUYEcKoe  BblpaXkeHue
paboTbl  npouecca; ob6paTumble U HeobGpaTuMmble
MPOLECChl; aHanMTU4eckoe BbipaXeHWe MEepBOro 3aKoHa
TePMOANHAMUKN; SHTANbNUS.

Pazgen 3. TennoemkocTb rasoB. TepmMoauHamMuyeckue
npoLecchl.

0,5 0,5

10

0,5 0,5

0,5 0,5




Tema 6. TennoeMKkoCTb ra3oB. QHTpONMS.

OcHoBHble  onpegenenus;  ygenbHas  (maccoBas),
obbemMHas n MonsipHas TENNIOEMKOCTU rasos;
aHannTn4yeckme BblipaXeHua ansa Tennoemkocten Cv u
Cp; aneMeHTbl MOMeKynsipHO-KMHETUYECKON UM KBaAHTOBOW
Teopun TEN0eMKOCTH; NCTUHHasi n cpenHss
TEeNnoeMKoCcT; OTHoweHne Tennoemkocten Cp wun Cy;
onpegeneHne Qv v Qp 4na uvgeanbHbIX ras3oB Mo
Tabnuuam  TEnnoOemKOCTEeRn;  TEeMnOeMKOCTb  CMecew
naeanbHbIX rasos; NPUONMKEHHbIE 3HaYeHus
TENOEMKOCTEN;  SHTPOMUA.  BblYWCIIEHME  3HTPONUMU
noeanbHoro rasa Aana obpatuMbix U HeobpaTUMbIX
npoueccos; TennoBass T-s aguarpamma. JlabopaTopHas
pabota Ne1 "OnpepeneHus OTHOLUEHWSI TEMNSIOEMKOCTEN
CpkCv"

Tema 7. TepmoguHamumyeckue npoLecchbl wuaeanbHbIX
rasos.

O6wwme Bompockl MccnegoBaHWs MNPOLIECCOB; M30XOPHBIN
npouecc; n3obapHbIN npouecc; N30TEPMUNYECKNI

npouecc; agnabatHbIn npouecc; MONMUTPOMNHbIE
npouecchl.
JlTabopaTopHas paboTta Ne2 "UccnepoBaHne

n3otepmMmmyeckoro npouecca”, JlabopatopHas pabota Ne3
"MiccnepoBaHue wnsobapHoro npouecca”, JlabopaTopHas
pabota Ne4 "MccnegoBaHuMe M30XOpHOro npolecca”,
JlabopatopHas pabota Ne5 "MccnegosaHue aguabaTHoro
npouecca".

Pasgen 4. BTopoi 3akoH TepMOOVUHaMUKK.

Tema 8. BTopow 3akoH TepMOAUHAMMKMN.

OcCHOBHbIE MOMNOXEHUSA BTOPOr0 3aKkOHa TEPMOAMHAMMUKM;
KpyroBble TEpMOOWHaMMYECKMe MpOLECChl, WA LUKIbI;
Tepmudeckun  KMNO wn  xonogunbHbll  KO3IhPUUMEHT
LUVKIOB; NMPAMON M obpaTHbIn obpaTtumbli LMkl KapHo;
Teopema KapHo; cBowcTBa o0BpaTMMbIX M HeobpaTUMbIX
UMKINOB M MaTemaTuyeckoe BblpaXKeHue BTOPOro 3aKoHa
TePMOANHAMUKMN.

Tema 9. QHTpONUSE TEPMOAMHAMNYECKNX MPOLLECCOB.
MameHeHns SHTponun B obpaTumbix U HeobpaTUMbIX
npoueccax; 0OOOLWEHHbIAN  (pereHepaTUBHLIN) LUK
KapHo; npuHUMn BO3pacTaHus 3HTpoNuM un usmnyeckmin
CMbIC/T BTOpPOro 3akOHa TepMOAMHaAMUKK, MaKCuMaribHasa
paborTa; akceprus.

Paszgen 5. WcrteyeHme wn ppoccenupoBaHMe ras3oB W
napos.

1 0,5 11
1,5 0,5 18
0,5 0,5 10
0,5 0,5 11




Tema 10. WcTeyeHue rasoB u napoB. [lepBbi 3aKoH
TepMoAMHAMUKMN B NPUMEHEeHUU K NOTOKY ABWXYLerocsa
rasa; paboTta npoTankMBaHudA. QJanbHeWwee pasBuTUE
YpaBHEHNA NepBOro 3akOHa TepMOAWHaAMUKM ONA MOTOKa;
pacnonaraemasi paboTa npu ncreveHuu rasa;
agnabaTHbI  NPOLIECC WCTEYEeHMsI ras3a; UcTeyeHue
KanenbHOW XWOKOCTU; CKOPOCTb WMCTEYEHUS U MacCOBbIV
pacxo waeanbHOro ra3a W3 CyXWBalLLErocs Ccomnna;
aHanu3 ypaBHEHMSI MacCOBOro pacxoja MAeanbHoro rasa
N KpUTUYECKOE [aBrieHWe; KpuUTMYecKkas CKOpPOCTb MU
MakCMMarbHbI  pacxof WAeanbHOro rasa; OCHOBHbIE
YCNOBUSA  TeYeHuWs MAeanbHOro ra3a Mo  KaHanam
MepemMeHHOro CeveHud; Ccrydam WCTEeYEeHUs wnaearnbHOro
rasa M3 CyXMBalLLErocs comnmna; uctedyeHve unaearnbHOro
rasa u3 komMbuHuMpoBaHHOro conna JlaBans; wucTeyeHue
ra3oB C y4eTOM TpeHua; ncCte4eHne BoAAHOro napa.

Tema 11. [JpoccennpoBaHue rasoB W MapoB. CMELLEHME
rasos.

OpoccenvpoBaHue rasa; ypaBHeHue npouecca
OpOCCenpoBaHus; nccrnegoBaHve npouecca
gpoccenvpoBaHusa.  addekt [bkoyna —  TOMCOHa;
apoccenvpoBaHne BaH-gep-BaanbcoBa rasa; kpuBas
WHBEPCUM; OpPOCCENNPOBaHNE UM MATUE BOOSHOrO napa;
CMelleHNe rasoB; W3MEHEeHWe SHTPONUW uaearnbHbIX
rasos Mpu CMeLLEeHUN.

0,5

0,5

14

Utoro B cemecTpe (Ha kypce ans 3A0)

0,5

0,5

11

KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH)

115

2,5

6,5

Pasgen 6. BogsHon nap (peanbHbil ras).

Tema 12. BogsaHou nap (peanbHbliv ras).

OcCHOBHble MOHATMS W onpegeneHuns; gnarpamma p — t
BOOSHOMO  Mapa; npoueccbl  MOoAorpeBa  KMAKOCTW,
napoobpasoBaHus " naponeperpeea; cyxomn
HaCbILWEHHbIN Nap; BNaXHbIN HaCbILWEHHbIN BOOSHON nap;
ypaBHeHune KnanenpoHa-Knaysuyca; npouecc neperpesa
napa;

Tema 13. TepmoguHaMmmyeckme npoueccsl B napax.
[unarpammebl T-s " h-s BOASIHOIO napa;
TepmogMHaMn4eckmne npouecchl B napax.

30

Paszgen 7. LiMknbl napocunnoBblX YCTaHOBOK.

30

Tema 14. Liuknbl napocmnoBbIX YCTaHOBOK.

OCHOBHOI LMK NapOCWUMOBON YCTAHOBKM (UMK PeHkuHa)
Ha neperpetom nape 60e3 yyetra paboTbl Hacoca;
Tepmudeckun KM uukna PeHkMHa ¢ yyeToM paboThbl
Hacoca; YyOemnbHbIl  pacxoq nNapa W Tennothbl;
OTHOCUTENbHBIN BHYTPEHHUIN 1 abcontoTHbIn KI.

25




Tema 15. Cnocobbl noBbilweHMs Tepmuveckoro Kl
NnapoCcuroBOM YCTaHOBKN.

BrnnsHMe HavanbHbIX U KOHEYHbIX MapamMeTpoB napa Ha
Tepmudeckuin KM MNCY; BTopuuHbIi Neperpes napa. 0,5 1 25

Pasgen 8. OcHoBbI Tennogukaumm.

Tema 16. OcHoBbl Tennodukaumm. KomOGuHMpoBaHHas
BblpaboTka TEMMOBON N SNEKTPUYECKON SHEPTUN.
TennoBo GanaHC  KOHAEHCAUMOHHOW  NapOCKITOBOM
YyCTaHOBKW; TennoBol ©OanaHc TennodwmkaumoHHow [CY;
TennodukaLmoHHble uuknbl; umkn MNCY ¢ yxyaleHHbIM
BaKyyMOM B KOHAEeHcaTope; LMK ncy c 1 1 23
npoTvBogaBneHyeckumn  TypbuHamn; umkn  TICY ¢
TypOUHamMnM C OABYMS U OOHMM perynvpyembiM OTbopamm
napa.

Tema 17. PereHepaTuBHbIN LUMKN  NapocuroBow

YCTaHOBKM!.
TepmoanHammyeckmn  KIMNL  pereHepatMBHOro  uuMKna
MapocuioBO yCTaHOBKW; ypaBHeHMEe TennoBoro GanaHca 05 1 20

nuTaTenbHoro 6aka u no,qorpeBaTenePl.

Pasgen 9. Uwknbl xonoaunbHbIX W TEMOHACOCHbIX
YCTaHOBOK.

Tema 18. LiMknbl X0noAnNbHbIX MallnH U YCTaHOBOK.

Linkn napoBon KOMMPECCUMOHHOM XOSIOAUSNBHON MaLUWUHBbI;
LUnKn BO3YyLUHON XOnoannbLHON MalLUWHbI,
abcopObLUMOoHHbIe XonoaunbHble YCTaHOBKU; LMK 05 1 20
NapOIKEKTOPHON XONOAMNMBHOWN YCTAHOBKM.

Tema 19. Liuknbl TENNIOHACOCHBLIX YCTaHOBOK.
LIMkn napoKOMMPECCHMOHHOro TEMfOoBOr0 HAacoca; LMKM
NapoKOMMPECCUOHHOTO 3KOMOMMYECKN YMCTOro TEMMOBOro

Hacoca. 0,5 1 20

UTtoro B cemecTpe (Ha kypce ans 3A0) 6 8 193

KoHcynbTaumm 1 npoMexyTovHas attectaums (OK3ameH, 25 65
KypcoBas pabota) ’ ’

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 39 321

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn n 3agauu KypcoBon pabothbl (npoekTa): Llenbto KypcoBow paboThl sBnsieTcs hopMmnpoBaHue
KOMMETEHLUUN, CBA3AHHbLIX C U3y4YeHMeM TEPMOANHAMNYECKUX MPOLIECCOB B NapOBbIX TypbuHax, MeTogoB pacyeTa
TEXHUYECKNX MapamMeTpOB B XapaKTEPHbIX TOYKaX LMKMa napoBbiX TypbUHa, C NoNy4YeHMEM HaBbLIKOB MO ONpeaeneHuto
KOnuMyecTBa NoABeAEHHOW U OTBEAEHHON TeNnoThbl B NapoBON TypOUHe, B pe3ynbTaTe KOTOPOro OnpeaensioT
Tepmuueckne KL , cteneHn cyxoctu napa nocne TypOuvHbl, pacxod napa, TonnvMBa U oxnaxagarllen Boabl B
pacCUYUTaHHbIX LUKIax U HEKOTOpbIE Apyrne napameTpbl.

3apgaya kypcoBon paboTbl HAayuYnTb CTYAEHTOB UCNOMNb30BaTb 3HAHUSA MO 3aKOHOMEPHOCTAM paboymx nNpoLieccos
B TypbvHe Ansi eé TepMoaNHaMUYECKOro pacyeTa, NPUBUTbL HaBbIKM K CAMOCTOATENbHOMY aHanu3y MonyYeHHbIX
pe3ynbTaTos.

4.2 TemaTuka KypcoBon pabotbl (NpoekTa): TepMoguHaMMYECKUn pacyeT LMKIOB NapoTypOUHHBLIX YCTaHOBOK.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBNEeHNI0 pe3yibTaTOB KypCcoBOW paboThbl (MpoekTa):
PaboTta BbINOMHAETCA MHAMBMAYANbHO MO YKa3aHHOMY BapuaHTy, C MCMONb30BaHWEM METOAMYECKUX YKasaHWw,



avarpamMmm BOfAbl U BOASIHOTO napa, OCHOBHOM M AOMNOMHUTENBHON NUTEpaTypbl MO AUCLUMIMHE.
PesynbTaTbl MpeacTaBnsAloOTCA B BUAE MOACHUTENbHOM 3anucku, obbemom 40 CTp, coaepallei crieayloume

obsi3aTtenbHble 3NeMeHTbI:

1. 3agaHue 1 UcxodHble AaHHbIE NS pacyeTa.
2. PacyeT umkna napoTypOuMHHbBIX YCTAHOBOK Ha neperpetomM nape (6e3 yyeta paboTtkl Hacoca).
3. PacuyeT umkna napoTypOMHHbIX YCTAHOBOK C MPOMEXYTOYHbIM MEeperpeBomM napa v OBYMSI pereHepaTvBHbIMU

oTbopamu.

4. PacyeT umkna napoTypbuHHbIX YCTAaHOBOK C TennodukauuoHHbIM oT6opom napa.
5. PacueT umkna napoTypOuHHbIX YCTAaHOBOK C HeobpaTvMbIMU MOTEPSIMU B TEMMOBOM Hacoce.

6. BoiBOAb!.

7. PucyHkmn B 3anucke: N3o6pasnTb cxembl yCTaHOBOK M Lymknbl B (p-v), (T-s), (h-s) anarpammax.

5. ONMMMCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

5.1 NMokasatenun oueHUBaHUA

OBYYEHUA

Koa komneteHunmn

MokasaTenu oLeHWBaHUS pe3yrnbTaToB 0by4YeHus

OrK-3

TexHomnorn4yeckme WwW3MeHeHus,

O6yvarowwmiics:

1. [deMoHCTpypyeT ymeHune uuTatb M pa3pabaTbiBaTb TEXHOMNOMUMYECKNE CXEMbI,
TEpMOAMHAMMYECKNE  MPOLECCHI, UMKNbl;  YMEeT  OueHuBaTb  NapameTpbl
TEXHWYECKOrO  COCTOSHMS, pacno3HaBaTb MNPUYMHBI  HapyleHun B  paboTte
TEeNNOTEXHNYECKUX YCTAHOBOK U CUCTEM.

2. Mcnonb3yeT  OCHOBHble  3aKOHbl  TEPMOAWHAMWKM,  TEpMOAMHaMUYECKMNE
COOTHOLLEHUS, TepMoAMHMMYECKME CBOWCTBA paboumx Ten and  pacdeTta
napamMeTpoB  paboTbl U  TEXHUYECKOr0  COCTOSIHUS  TEnylo3HepreTU4eckoro
06opyaoBaHMSA 1N YCTPOWCTB.

3. YMeeT onpegensatb NOCneaoBaTeflbHOCTb HeOOXoAMMbIX  OEWCTBUA  Mpu

BbIMOMTHEHWUN PacYeTOB TEPMOAMHAMNYECKMX NPOLIECCOB, LIMKINOB 1 UX NOKasaTenewu;

4. BnapeeT MeTOAMKOW pa3paboTkM TEXHUYECKUX YCMOBUA U pelueHuiA Ha
PEKOHCTPYKLUNIO, TEXHUYECKOE MNEepPEBOOPYXEHNE W
MOOEepHU3aLMI0 TeNNOTEXHNYECKOro 06opyaoBaHuUs;

5.2 Cucrtema n Kputepum oueHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX TEPMOAMHAMUYECKMX 3aKOHOB,
CcBOOGOAHO OpMEHTUPYETCS B OCHOBHbIX
MOHATUAX, TepMUHaAxX W onpeaeneHunsx
npu OTBETE; YCBOWUI OCHOBHYHK M 3HAKoM C
OOMNOJSTHUTENBHOW  NNTEPATYpon;  MOXeT
0B6BbACHUTL B3aMMOCBS3b
TepMOAMHaMUYEeCKMX  NpoueccoB  Ans
nocnegytowen npodeccnoHanbHom
OesaTenbHOCTW;  MpOsABNSAET  TBOpYeckue
CMOCOOHOCTM M LUMPOKYKD 3pyauUMIO B
ncnonb30BaHuM yyebHoro matepuana.

[MonHoe W pa3HOCTOPOHHEe paccMOTpeHune
BOMPOCOB, cBuaeTensCcTByoLee o]
3HaAYMTENbLHOM caMocTosTenbHoM pabote cC
UCTOYHMKaMn. KayecTBO UCNOMHeHUss Bcex
3NeMeHTOoB paboTbl COOTBETCTBYET
TpeboBaHusAMm, cogepxaHue NOMHOCTbIO
COOTBETCTBYET 3aJaHuto. OaHbl
ucyepnblBaloLLmMe BbIBOAbI W MOMHbIE OTBETHI
Ha nocTaBfieHHble BOMPOCHI. Pabota

npeacTaBneHa K 3almTe B TpeGyemMble CPOKMU.

4 (xopoLuo)

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHuIn OCHOBHbIX
TepMOAMHaMMUYECKNX 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpegeneHnax TEPMOANHAMUYECKNX
NpPOLIECCOB; ycBoun OCHOBHYI0
nuTepatypy; [OOMyCKaeT He3HauYnTerbHble
MOrpeLHoOCT MNpu OTBeTax Ha BOMNPOCHI
3K3aMeHaLNOHHOro ouneta 7]
[ONONHUTENbHbIE BOMPOCHI
npenoaasaTens.

PaboTta BbinonHeHa B HeobxoauMoM obbeme
npy OTCYTCTBMM OLWINOOK, YTO CBMOETENbLCTBYET
O camocTosATenbHOCTM  npu  pabote cC
NCTOYHUKaMM MHGopMaLuu. MonyyeHHble
pe3ynbTaTthl CBsi3aHbl C 0a30BbIMM MOHATUSMU
B obnactu TennoTexHuku. [aHbl MonHble
OTBETbl Ha MOCTaBIIEHHbIE BOMPOCHLI, HO MMEKT
MECTO  HeCyLLEeCTBEHHbIE HapyLUeHus B
odopmInieHun paboTbl WU  OaHbl  HeYeTkue
BbIBOAbI, nnu HapyLUeHbI CpOKMU
npegocTaBneHus paboTbl K 3awmTe.

3 (yooBneTBOpUTENbHO)

Ob6yvatowwmics nokasbliBaeT 3HaHWS
y4yebHOro MaTepuvana B MWHUManbHOM
obbeme; MOXeT chopmynupoBaTb
TEPMOAMHAMUYECKME 3aKOHbI, MOHATUS W
onpeaeneHusi TepPMOAMHAMUNYECKMX
mpoueccoB, HO npu 3TOM, Aonyckas
6onbLuoe KONnU4ecTBO
HenpuHUMNManbHbIX OLWKNOOK; 3HaKoM C

3agaHue BbINMOMHEHO MOSTHOCTLIO, HO B paboTe
eCTb OTAEerNbHble CYLLECTBEHHble  OLIMGKM,
MPUCYTCTBYIOT HETOYHOCTM B oOTBeTax, nnbo
KayecTBO nNpeacTaBneHuss paboTbl  HU3KOE,
nm6o paboTa npeacTaBneHa ¢ ono3gaHuem.




OCHOBHOM nuTepaTtypou; Jonyckaet
CylleCcTBEeHHble oOwnbkn B OTBETEe Ha
3K3aMeHe, HO MOXEeT YCTpaHuTb WX nog
PYKOBOACTBOM Npenogasartens

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET

OTcyTCTBVIe OAHOoro nnum HEeCKOJ1IbKNX

cchopmynupoBaTtb OCHOBHblE
) 06s3aTenbHbIX  3MEMEHTOB  3afaHus,
TepMOAMHaAMUYECKME  3AKOHbI; nroxo
MHOrOYMCNEHHble rpybOble owwnbku B paborte,
2 OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W

. - | nnbo rpybble HapyLUeHus
(HeymoBneTBopuTENbHO) | ONpeaeneHunsx; NNoxo 3HakoM C OCHOBHOW

nuTepaTypoKn; OonyckaeT npu OTBeTe Ha
9K3aMeHe CYLIEeCTBEHHble OLUOKN U He
MOXEeT  yCTpaHuTb UX  Aaxe  nopj
PYKOBOACTBOM NpenofaBaTensi.

paboThbl. HecnocobHocTb OTBETUTb
BOMNpocbl 6e3 nomoLu npenogasaTens.

5.3 TunoBble KOHTPOMbHbIE 3a4aHUsA U/UNN UHble MaTepuanbl, UCMOMb3yeMble Arsl OLLeHKN pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopmynnpoBKM BONPOCOB

Kypc 2

OcHoBHbIE TepMoanHamMmnyeckmne napameTpbl COCTOAHUA. EomHnubl n3MepeHua B cucteme Cu.

Onpep,eneHM;l 1 CBOWCTBA TepMoagnHaMmN4eCKnX CUCTeM. TepMOﬂI/IHaMI/NeCKVIIZ npouecc.

TennoTa n paboTa, kak pasHble opMbl Nepenadn aHeprum. TepMoaMHaMnyeckoe paBHoOBeCHe.

MoHaTrne 06 ngeansHom rase. OCHOBHbIE 3aKOHbI MAearbHbIX ra3os.

ypaBHeHme COCTOSIHUSA naearnbHbIX ra3oB. YaernbHasi razoBasi NOCTOSHHas.

VHMBepcaanoe YpaBHEHNE COCTOAHUA naeanbHOro rasa. YHMBepcaanaﬂ ra3oBasd NOCToOAHHaA.

OcHoBHble cBoKCTBa ra3oBblx cmecelr. Cnocobbl 3agaHnsa cmecu ra3oB. 3akoH [JanbToHa.

CpeJJ,HFIFI MoIdpHaa macca cCMecu ras3os. I'Iapu,maanue AaBleHuns.

OO (N[O BD]|WIN|—~

TepmMoanHamMuyeckne CBONCTBA peasibHbIX ra3os.

10 YpaBHeHue coctosiHnsa BaH-gep-Baanbca.

11 AHanua ypaBHeHunsa BaH-gep-Baanbca.

12 Pv-gnarpamma npu ¢hasoBbIx Nepexoax XuakocTu 1 rasa (gnarpamma dHgproca).

13 Kputnyeckne napameTpbl BeLLECTBA.

14 YpaBHeHue BaH-gep-Baanbca B npuBeAeHHbIX NapaMmeTpax COCTOSHUS.

15 YpaBHeHWe cocTosaHWA Ansa peanbHblx rasos M.IM.Bykanosuya n U..HosukoBa.

16 3aKOH COXpaHeHuWs1 1 NpeBpaLLeHns S3HEPrMn. BHYTpeHHsI aHeprus.

17 AHanuTuyeckoe BbipaxkeHne paboTbl Npouecca.

18 O6paTI/IMbIe n HeOGpaTI/IMbIe TepmMmoanHamMmmyeckume npoLuecchbl.

19 ObLee aHanMTMYeCKOE BbipaXXeHNe NePBOro 3aKkoHa TEPMOANHAMUKH.

20 BHyTpeHHFIFl JQHEepIrma U 3HTanbnua Kak aHepreTu4eckmne (*)yHKLI,VII/I COCTOAHMA naeanbHOro rasa.

21 OnpepeneHuna yaensHon (MaccoBoi), 06bEMHOM 1 MOMNSPHON TEMNOEMKOCTM ra3os. X B3aMMocBA3b.

22 AHanuTtuyeckme BblpaXeHuna ana TennoemkocTeln cv u cP. 3aBUCMMOCTb TEMSIOEMKOCTM OT TemMnepartypbl.

23 OnemeHTbl MONEKYNSIPHO-KUHETUYECKOW U KBAHTOBOW TEOPUIA TEMSIOEMKOCTM.

24 NcTnHHasa n cpeaHAA TenIoeMKOCTHU. OTHOLLEHME TENNOEMKOCTEN Cp ncv.

25 TennoeMKocTb cmeceln ngeanbHbIX ra3os. [puUBMKEHHbIE 3HAYEHUSA TENNTOEMKOCTEN.

26 OHTponus. BblumcneHne aHTpoNUM ngeansHoro rasa Ans obpatMbix U HEOOPaTUMbIX NPOLIECCOB.

27 N306paxxeHne 1 conoctaerneHne TENSIOBbIX NPOLIECCOB B pv U Ts — Anarpamma.

28 O6LMe BONpoCkl UCCreaoBaHNa TePMOANHAMUYECKUX MPOLIECCOB UaearnbHbIX ra3os.

29 MccnepnoBaHne M30XOpHOro U n3o6apHOro NpoLeccos.

30 WccnepoBaHue nsotepmuyeckoro 1 aguabaTHOro npoLeccoB.

31 VccnepoBaHme NonuMTPONHOro npolecca.

32 OCHOBHbIE NONOXEHNS BTOPOro 3akoHa TepMoanHaMnKn.

33 prFOBbIe TepmMoanHamMmmyeckme npoueccbl N LUKNbI.

34 Tepmunueckun KIMNA n xonogunbHbI KO3MMULMEHT LMKIOB.

35 Mpsimor o6paTumblii Lmkn KapHo.

36 O6patHbIn obpaTuMbIn LmKn KapHo.

37 Teopema KapHo.

0pOpMIEHNSs UMM CPOKOB  MpeAcTaBeHUs




CaolicTBa 06paTUMbIX M HEOOpaTUMbIX LMKNOB. MaTemaTuyeckoe BblpaXKeHUe BTOPOro 3akoHa

38
TEPMOLMHAMUKN.

39 O600LeHHbIN (pereHepaTMBHbBIN) LMK KapHo.

40 MakcumanbHas paboTa. MNoHATre akceprun. MNoTepn paboTocnocobHOCTN B HEOBpaTMMbIX NpoLeccax.

41 lMepBbili 32KOH TEPMOAUHAMWKM B MPUMEHEHUU K MOTOKY ABMXYLLLErocs rasa. PaboTa npoTankmeaHus.

492 Pacnonaraemasi pabota npu ncte4yeHun rasa. CKopoCcTb UCTEHEHMS U MACCOBbI PacXod MaearnbHOro rasa ua
Cy>KuBatoLLlerocs conna.

43 CKOpOCTb NCTEYEHNS M MACCOBbLIN pacxon naeanbHOro rasa n3 cyXaroLerocsa conna.

44 AHanua YPaBHEHNs MacCOBOro pacxoAa NAearnbHOro rasa U KpUTMHECKoe AaBneHme. KpuTtnuyeckas ckopocTb 1
MaKCMMarbHbI pacxon naeanbHoro rasa.

45 OcCHOBHbI€E YCMNOBWSI TEYEHMS UAEANBbHOrO ra3a no kaHanam nepemMeHHoOro CevYeHus.

46 Cnyyan ncreyeHns ngearnbHOro rasa u3 Cy>xmBatoLLlerocst conna.

47 WcTeueHne naeanbHoro rasa us komobuHMpoBaHHoro conna Jlasans.

48 [poccennpoBaHue rasa. YpaBHeHuMe npolecca gpoccenmpoBaHms. A dekT [xoyna-TomncoHa.

49 OpoccennpoBaHune BaH-gep-Baanbcosa rasa. Kpusasi uHBepcum.

50 CwmelleHmne rasos. ameHeHne 3HTPONUKN naeanbHbIX ra3oB NPU CMELLEHNN.

Kypc 3

51 T-p — onarpamma pasoBbix Nnepexoaos Bewecta. OCHOBHbIE NOHATUSA U OnpeaeneHns npoLeccoB dhasoBbIxX
nepexonos.

52 p — V- gnarpamma BoAsIHOrO napa.

53 Mpouecc nogorpesa xngkoctu. padmk nogorpesa xmnakoctn B T-S kKoopanHaTax.

54 Mpouecc napoobpa3oBaHust. BHELLHSIS 1 BHYTPEHHSAS TeNNOThl Nnapoobpas3oBaHms.

55 Cyxo HacbIWeHHbIM nap. MNMonHaa TennoTa Cyxoro HacbIWeHHOoro napa. Tabnuubl Cyxoro HacbILEHHOro napa.

56 BriaxkHbI HacbILWEHHbIN BOAAHOW Nap. MapamMeTpbl BaXKHOMO HaCbILLEHHOrO napa.

57 YpaBHeHue KnanenpoHa-Knaysanyca.

58 Mpouecc neperpeBa napa. MNapameTpbl neperpeToro napa.

59 Onarpammbl T-S 1 h-S BogsaHoro napa.

60 M30x0pHbI 1 n306apHbI TEPMOAUHAMUYECKME NPOLIECCHI BOASHOrO napa.

61 N3oTepmuuecknin n agnabatHbii TEpMOAMHAMMYECKME NPOLLECCHI BOASIHOMO napa.

62 OCHOBHOW LMK NApOCUIIOBOM YCTaHOBKM (LMK PeHkMHa) Ha neperpeTomM nape 6e3 yyeta paboTbl Hacoca.

63 Tepmuuecknii KM umnkna PeHkuHa ¢ yyeTom paboTel Hacoca.

64 YpenbHble pacxobl napa u Tennotbl. OTHOCUTENbBHbIVM BHYTPEHHUIA 1 abcontoTHein KM umkna PeHknHa.

65 BnusiHne HavyanbHoro gaenexHust p1 Ha Tepmudeckmnii KN4 MNCY.

66 BnusaHne HavanbHoW TemnepaTypbl napa t1 Ha Tepmunyeckun KN4 rcy.

67 BnnsiHne koHeuHoro gaenenuns p2 Ha tepmudeckuin KMo rncy.

68 MyTn nosbiweHus Tepmudeckoro KN napocunosbix yCTaHOBOK. BTopuyHbIn neperpes napa.

69 TennoBow 6anaHc KOHAEeHCAUMOHHOM U TeNNoUKaLMOHHON NapoCUIOBON YCTAHOBKN.

70 TennodukaunoHHble uuknbl. Lkn MNCY ¢ yxyaweHHbIM BaKyyMOM B KOHOEHCaTope.

71 Lnkn MNCY ¢ npotuBoaaBneH4yeckumm TypouHamm (TypOuHbl Tuna «P»).

72 Linkn MCY ¢ TypbuHamm ¢ perynmpyembiMyn oT6opamm napa (C 0AHMM NPOM3BOACTBEHHBLIM UMK
TennouKaLNOHHBIM UNU ABYMSI OOHOBPEMEHHO).

73 TepmoanHamuyeckuin KM pereHepaTMBHOMO LMKa NapoCUnoBon YCTaHOBKM.

74 Cxema pearnbHoro pereHepatusHoro yukna MNMCY u ero usobpaxeHue B guarpamme T-S.

75 YpaBHeHus1 TennoBoro 6anaHca nuTatensHoro 6aka 1 nogorpeeartenen pereHepatneHoro uukna MNcy.

76 XonoawneHasa yctaHoBKa, paboTatowas no unkny KapHo. XonoannbHbIn KO3MMOULNEHT.

77 Linkn napoBon KOMAPECCUOHHOM XONOANSBHON MaLLVHbI.

78 Linkn Bo3ayLIHOM XONOANNBHON MaLUMHbI.

79 ABcopbLNOHHBbIE XONOAMNMbHBIE YCTAHOBKM.

80 LInkn napoaxeKTOpHON XONOAMMBHOWN YCTAHOBKN.

81 Linkn napokoMnpeccnoHHOro TeNSI0OBOro Hacoca 1 NapoKOMMPECCUOHHOIO 3KOMOrMYECK YNCTOrO TEMSOBOMO

Hacoca.




5.3.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo.
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KeUCbl)

3apaHue Net.
[nsa noeanbHoro rasa TemnepaTtypHbln k03dPUUMEHT 06beMHOro paclumperus Bp =1/273,15 6bin nonyyeH npu
n3obapHom Harpese oT 0 go 1°C. OnpegenuTb Yncrnosble 3Ha4YeHust Bp npu 200°C 1 400°C.

3apaHue Ne2.

M3 komMBUHMPOBAHHOIO coMma rasoBor TypOvHbI BbITEKAKT MPOAYKTbI CropaHus npu gaeneHun P2= 0,13MlMa.
Mpu Bxoage B conno gaeneHue rasoB pasHo P1 = 0,1MlMa npn temnepatype 1200K. MaccoBbin pacxog, razoe m = 0,8
kr/c. WcteyeHne cuutatb aguabatHbiM, a nokasatenb aguabatel k = Cp/Cv = 1,35. lNpoayktbl cropaHua obnagatot
CBOWCTBaMM BO3dyXa. TpPeHMEM B KaHane Ccomnma U BXOOHOW CKOPOCTbi0 MpeHebpeyb. Onpenenutb MUHMMAarbHOE U
BbIXOOHOE CEeYeHUs Conna, a Takke Temneparypy rasos npuv BbIxo4e U3 conna.

5.4 MeToan4yeckue matepuansbl, onpeaensiowme npoueaypbl oLleHUBaHUA pe3ynbTaToB 00y4YeHUs
5.4.1 Ycnosusa ponycka obyuvatoLierocsi K npoMeXxyTo4HoM aTTecTauum 1 nopsaaok NMKBuaaLmMm akaaeMmuyeckon
3a[10MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMPOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTAO
«lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOSIS YCNeBAeMOCTM U NPOMEXYTOYHOM aTtTecTaumm 00y4atoLLmMxca»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOE TeCcTMpoOBaHme NHas

5.4.3 OcobeHHOCTU NpOBeAEHUs MPOMEXYTOYHOWN aTTecTauum no AUCUUnnuHe

. B TeueHne cemecTpa BbIMOMHSATCS KOHTPOMbHbIE paboThl;

. B0O3MOXHOCTb MOMb30BaTbCA CNPaBOYHbIMM - Tabnuuamu, paspelleHHbIMW  cnavgamu  cxem U’
PUCYHKOB, KanbKynsiTOPOM;

. Bpemsi Ha nogrotoBky oTBeTa Mo OuneTy Ha ak3ameHe 45 MUHYT;

. Ha 3awuTy KypcoBoi paboTbl npegoctaBnsaeTcst He 6onee 15 MUHYT, BKItoYas OTBETbI HA BOMPOCHI.

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | lon nspaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
B.I.  3no6uH, C.B.|TexHnyeckas M 6 http://www.nizrp.nar
opban, T.1O. | repmoguHamumka [TekcT]. ~BO 0bpasoBaHisi 1 od.ru/metod/tsuitd/6.
KopoTtkoBa Y.2. BogaHnon nap. Uwuknbl Haykn PO, BILITS . 2016 pdf
X cnerynta. - Crie.:

TEeNnmnoCcuUnoBbIX  YCTAHOBOK: BLITO CM6rYMTA

yyebHoe nocobue
B.I.  3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
op6an, T.1O. | TepmogmHammka [TekeT]. M-Bo obpasoBaHus 1 od.ru/metod/tsuitd/5.
KopoTkoBa Y.1.  OCHOBHble  3aKOHbI Hayku P®, BLUTO 2016 pdf

TEPMOLMHAMUKN. Lnknbl cnerynTq. — Cro.:

TEennoBbIX JBuraTenen: BLUTS CMNerynTn

y4yebHoe nocobue
KpanHos, A. B., | TepmogmHamunka 7] Tomck: Tomcknin http://www.iprbooksh
Mawkos, E. H. Tennonepegava. Yactb 1. NONUTEXHUYECKUI 2017 0p.ru/84039.html

TepmognHammka yHUBepcuTeT
6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
Kosbipes, A. B. TepmognHammka n Tomck: Tomckuin http://www.iprbooksh

MonekynsipHas uanka rocyapCTBEHHbIN op.ru/13871.html

YHVUBEPCUTET CUCTEM 2012
yrpaBrneHus u
pPagmnoaneKTPOHUKN, Inb
KoHTeHT




B.I' 3no6uH, C.B.|OnpegeneHne  OTHOLUEHUS http://www.nizrp.nar
op6an, M.C. | TennoemkocTen BO34yxa od.ru/metod/tsuitd/7.
JlnnaToB Cp/Cv [TekeT]: pdf
MEeTOAMYECKUE YKasaHust K
nabopaTtopHon paboTe no M-Bo obpasoBaHus 1
avcumnnuHe  «TexHuyeckas Hayku PO, BLUTS 2017
TepmogMHaMmka» ans cneryntq. — Cro.:
CTYOEHTOB WHCTUTYTOB BWTS CrerymnTa
SHEpPreTuKM n
aBTomaTm3aumu n
0e30TpbIBHbIX dhopm
o0y4eHus
Komapos, A. A. TepmognHamumka n Anmartbl: Kazaxckuin http://www.iprbooksh
crTaTtucTnyeckas dmamka. HaLMOHamnbHbIN 2013 op.ru/59892.html
PykoBOOCTBO K  pEeLUEHWIO |  yHMBEPCUTET UM. arb-
3agad. Yactb 1 dapabu
B.I.  3no6uH, C.B.|NccneposaHue http://www.nizrp.nar
lopban, 3.P. nues TEPMOANHAMMUYECKNX od.ru/metod/tsuitd//2
npoLeccosB [TekeT]: .pdf
MeToAMYeCcKue YyKasaHust K
nabopaTtopHbiM paboTtam no M-Bo obpasoBaHus 1
avcuunnuHe  « TexHu4veckas Haykn P®, BLUT3 2016
TepMOAMHaMMKay ans cneryntg. — Crie.:
CTYOEHTOB WHCTUTYTOB BLUTS3 CMerynTq
3HEPreTUKM n
aBToMaTM3aumu n
0e30TpbIBHbIX dopm
obyyeHus
C.B. Top6an, M.C.|TexHu4eckasn http://www.nizrp.nar
JlnnaToB TepMoamMHammka  [TekcT] M-BO HAVKU 1 BbICLLErO od.ru/metod/tsuitd/2
METOOUYECKME YKasaHus K o6pasoBayHV|;| Po BLITO 019_08_26 01.pdf
BbIMOSIHEHNIO  KOHTPOJIbHbIX CH6MYMTL.- C,I'I6 . 2019
paboTr Aans  obyyarlmxcst BLUTS CI'I6.FYI'ITJ.J,.
WHctutyTa 0e30TpbIBHbIX

dopm 06yyeHust

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHOPMAaLIMOHHO-CMIPABO4YHbLIX CUCTEM

1. OnekTpoHHO-6ubnuoTevHasa cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHasa 6ubnunoteka BLUTO CIMb MNYMTL [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

3. bBbasa pgaHHbIX OGonblon TexHudeckon Oubnuotekn "CanT TennoTexHuka" [OneKTPOHHbI pecypc].
URL:http://teplokot.ru/
6.3 NMepe4veHb NULEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMOoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Ownarpamma HS ans Bogbl U BogsiHOro napa v2.5
6.4 OnucaHne MmaTepranbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no AucuuniInHe
Ayautopus OcHalleHue
MynbTumMeannHoe obopyaoBaHue, cneunanuanpoBaHHas mebernb, Aocka
INekumoHHas y A PyA 4 P A
ayguTopust
MynbTumeamnHoe obopygoBaHue, cneumanmavpoBaHHas mebenb, gocka
YyebHasa aygutopusi
JlaBopaTopHble yCTaHOBKM AN UCMbITAHUS  PasnUyHbIX  KOHCTPYKUMM  TEMnOooOMEHHbIX
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annapaToB, nabopaTopHas ycTtaHoBka TennocHabxeHne ¢ MIMCO, nabopaTopHblil CTeHO Mo
uccrnegoBaHno TEPMOOUHAMUYECKUX NMPOLECCOB
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JlabopaTopHass  ycTaHOBKa AN ONpPedeneHusl OTHOLIEHUS  TEemnyoeMKoCTen
KanopumeTp Ans onpeaeneHust obLLen XXeCTKOCTU, TEPMOCTAT BUCKO3MMETPUYECKUI

BO3/1yXa,




