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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb aucumnnuubl: CdopmupoBaTb KOMMNETEHUMM oby4varollerocs B 00OnacTu TEMMOSHEPreTUkU Wu
TENNOTEXHUKM, CBA3AaHHOW CO 3HaHMAMM OyHOAMEHTanbHbIX 3aKOHOB, SIBIISIIOLMXCA OCHOBOW (PYHKLMOHUPOBAHUS
TENMOBLIX MaLUMH M annapaTtoB, NPeAcTaBneHnaMn o paboumx npoueccax, NpoTeKarWmxX B TENMOBbLIX MalUMHAX U UX
3 PEKTMBHOCTH, O CBOMCTBAX paboumx TeN n TENNIOHOCUTENEN.

1.2 3apaun gUCUUNIIUHBI:

e OBnagetTb OCHOBHbIMW MOHATUSIMU TEXHWYECKOW TepPMOOUHAMWUKUA, TEPMUHOMNOIMEN, 3aKOHaMu, OCHOBHbIMU
TepMOoAMHaMNYECKMMM NPOLIECCaMM, NPOTEKAOLWMMM B TENOBLIX MalUMHaX.

e YMeTb nonb3oBaTbCsA MeToA4aMy pacyeTa TepMOAMHAMUYECKMX MPOLECCOB W  3KCMEePUMEHTarbHOro
onpegeneHnsi CBOMCTB paboymx Ten n TENNTOHOCUTENEN.

* YCBOWTb OCHOBHbIE HanpasreHus NoBblWeHNss 3EKTUBHOCTM TEMNMNOBbLIX MaLUMH U annapaTos.

* [lpogeMoOHCTpMpOBaTL anropuTM pacyeta OCHOBHbIX TEPMOOVUHAMUYECKMX NMapaMeTpoB, C MCMOSb30BaAHUEM
NPYKIagHoOro NporpaMmmMHoro obecneveHus, Ans onpegeneHus nokasarenen aPdeKTUBHOCTY.

e [lpuBWNTb CMOCOOHOCTUM K CaMOCTOATENbHOMY MPUOOPETEHUIO M  WCMOMNb30BAHWMIO B  MNPaKTUYECKOW
OEeATenbHOCTU HOBbIX 3HAHWUA U YMEHWUIA.

1.3 Tpe6oBaHuA k npeaBapuTeNnbHON NOAroTOBKe 0Gy4atoLlerocs:

MpenBapuTenbHas MNOArOTOBKA MpeAronaraeT cosgaHWe OCHOBbl AN (DOPMUPOBAHUS  KOMMETEHLIMIA,
yKasaHHbIX B M. 2, MPU U3y4EHUU OUCLMMIIUH;

dusmnka ansa TennoaHepreTnkoB

MmpporasognHammka

BeegeHune B cneumanbHOCTb

Xumumsa

MaTtepunanoBegeHne, TEXHONOMMM KOHCTPYKLMOHHBIX MaTepranos
MaTtematuka

OneKTpoTEXHUKA M SNEKTPOHMKA

dunsmka

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-3: Cnoco6eH aeMoHCTpMpOBaTbL NPMMEHEHME OCHOBHbLIX CNOCOGOB Nosy4eHus, npeobpasoBaHus,
TpaHcnopTa U UCNOJIb30BaHUA TENNOTbI B TENJIOTEXHUYECKUX YCTaHOBKaxX U cuctemMax

3HaTb: OCHOBHbLlE 3aKOHbI TepMoaAMHaMUKKN; OCHOBHble TepMoAUMHaAMU4YeCkne COOTHOLUEHUA; Tennodamawqecme
CBOWCTBA pa6oqu Ten, TepMmogunHamMmnyeckme npouecchl, UMKIbl U X NoKasaTesun.

YMeTb: ncnonb3oBatb 3HaHUA Tennodamsmqecmx CBOWNCTB pa6o*mx TEN Npu pacdetTax TenyioTeXHN4YeCKnXx yCTaHOBOK U
CUCTEM; NOHMMATb OCHOBHbI€ 3aKOHbl TEPMOANHAMUKN N TEPMOONHAMUYECKUX COOTHOLLEHWUN.

Bnapetb: pacyeTamun TepmognHamMn4ecKkmnx npoueccos, LUKINOB N UX nokasarenen.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHasa paboTa

CP MHHoBaL, dopma

Jlek. Mp. J1ab. (yacei) dopmbl TeKyLLero
(vachl) | (vackl) | (vacel) 3aHATUA | KOHTpONs

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUI

Cewmectp
(kypc ans
3A0)

Paspen 1. OcHoBHbIE 3aKOHblI
TEPMOAMHAMMKM.

Tema 1. Mpeomet TEXHUYECKON
TEepMOAMHaMUKKN U ee 3aayun.

BeeneHue; OCHOBHbIE MOHATUSA "
onpeaeneHus; npegmeT n metod| g 0
TEXHUYECKON TEPMOANHAMUKMY; 3 2 3
MexayHapogHas cuctema eguHuy (CU);
OCHOBHbIe TepMoanHaMmn4eckme
napameTpbl COCTOSIHUS;
TepMoaMHaMumyeckas cucTema;
TepMoaMHaMUYECKUI NpoLecc; Tennota un




Tema 2. YpaBHEHUA COCTOSAHUA naeanbHbIX
rasos.

OcHoBHble  3aKOHbl ~ WaeanbHOro  rasa;
YPaBHEHNE COCTOSIHUSA wAaeanbHbIX T[a30B;
yHUBEpcanbHoe ypaBHEHue COCTOSIHUSA
naeanbHoro rasa.

Tema 3. Cmecb naeanbHbIX rasos.

OcHoBHble  CBOWCTBa ra3oBblX CMECEW;
cnocobbl 3agaHuMs CMecu rasoB; rasoBas
NOCTOSIHHasA CMECU ra3oB; CpeaHsst MOnsipHas
Macca CMecu ra3oB; napumanbHblie gaBneHus.

Paspgen 2. PeanbHble rasbl. [NepBblin 3akoH
TEPMOANHAMUKU.

Tewma 4. PeanbHble rasbl.

ConcTBa peanbHbIX [as30B; ypaBHeEHMWe
COCTOSIHUSA BaH-pep-Baansca; aHanus
ypaBHeHua BaH-gep-Baanbca; ypaBHeHue
COCTOSIHUA  Ana  peanbHbix raszos  M.I1.
Bykanosnya " n.n. HoswukoBa;
TemnepaTypHble KO3OULNEHTHI.

Tema 5. lNepBbI 3aKOH TEPMOUHAMUKN.
3aKkoH coxpaHeHus 1 NpeBpaLLeHns SHepruu;
BHYTPEHHSASA 3Heprus; aHanuTu4eckoe
Bblpa)keHne paboTbl npouecca; obpaTnmble U
HeobOpaTVMble MNPOLECChl;  aHanuTM4eckoe
BbIPaXXeHNe NepBoro 3akoHa TePMOOUHAMUKY;
SHTanbNus.

Paspgen 3. TennoemkocTb rasos.
TepmoguHammyeckmne npoLeccehbi.

Tema 6. TennoeMKoCTb ra3oB. QHTPONUS.

OcHoBHble onpeaeneHns; yaenbHas
(maccoBasi), obbemHasi n MonsipHas
TEMNOEMKOCTH rasos; aHanuTn4eckmne

BblpaxeHuss ans Tennoemkocten Cv u Cp;
3MNeMeHTbl  MOJIEKYNAPHO-KMHETUYECKON 1
KBaHTOBOM TEOPWUN TEMMNOEMKOCTU; UCTUHHAas
N cpegHsis  TEnnoeMKOCTW;  OTHOLUEHMWe
Tennoemkocten Cp u Cv; onpegeneHue Qv n
Qp Ons wupgeanbHbiX rasoB no Tabnvuam
TENSIOEMKOCTEN;  TEMNNOEMKOCTb  CMECeMN
naeanbHbIX rasos; NPUONWKEHHbIE 3HAYEHUS
TENNOeMKOCTEN;  3HTPOMNWUS.  BblYUCIIEHME
QHTPOMMM naeanbHOro rasa ans odpaTnMelx n
HeobOpaTMMbIX npoueccoB; Tennosas T-S
avarpamma.

JlabopaTopHasi pabota Ne1 "OnpepeneHus
loTHOIIeHUs TennoemkocTen Co k Cv"

Tema 7. TepmoanHamunyeckue npoLeccsl
naeanbHbIX ra3os.

O6wwme BoMpochbl UccnefoBaHUsi NPOLIECCOB;
N30XOpHbIA npoLecc; u3obapHbii npoLecc;
N30TEPMUYECKUA  Mpouecc;  aanabaTHbIN
npoLecc; NONUTPOMNHbIE NPOLIECCHI.
JlabopaTopHasi pabota Ne2 "MccnepoBaHue
n3oTepmMmnyeckoro npowecca",

JlabopaTopHasi pabota Ne3 "MccnepoBaHue
n3obapHoro npouecca”,

JlabopaTopHasi pabota Ne4 "MccnepoBaHue
N30X0pHOro npouecca",

JlabopaTtopHasa paboTta Ne5 "WccneposaHue
anunabartHoro npotecca”.

Pasgen 4. BTopoi 3akoH TepMOgMHaMUKN.
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Tema 8. BropoWi 3akoH TepMOANHAMUKMN.
OCHOBHblE  MONOXEHMS BTOPOro  3akoHa
TepMOANHAMUKY; KpyroBble
TepmMoanHaMm4eckue npouecchl, UMW LUKIbI;
TepMUYECKUI Krg " XOJTOAUIbHbIN
KO3(h(PMLMEHT LMKIOB; NPSMON 1 0BpaTHbIN
obpatumbin umkn KapHo; Teopema KapHo;
cBoMcTBa OGpaTUMbIX U HeobBpaTUMbIX
UMKNOB W MaTemMaTU4ecKoe BblpaXKeHue
BTOPOro 3aKOHa TEPMOANHAMUKN.

Tema 9. OHTponMs TepMOAMHAMUYECKUX
npoLLeccoB.

M3meHeHus aHTponuu B o0b6paTvMbIX W
HeoGpaTMMbIX  npoueccax; 06O0OLEHHbIN
(pereHepaTuBHbIN) UMkn  KapHo; npuHUMN
BO3pacTaHus SHTpPonuMu U PU3NYECKUIN CMbICH
BTOPOro 3aKoHa TepMOANHaMUKY;
MaKCMMarbHas paboTa; 3Kkceprus.

Pasgen 5. WcteyeHne n pgpoccenvpoBaHue
rasoB W NapoB.

Tema 10. UcTteveHune rasos u napos. [lepBbin
3aKOH TEepMOAUHAMUKA B MNPUMEHEHUN K
MOTOKY  OBWXYLLErocs rasa; paborta
npoTankMBaHud.  JanbHenwee  passButue
ypaBHEHUS MepBOro 3akoHa TEPMOAUHAMUKU
ONns MOToKa; pacnonaraemas paboTta npw
UcTeyeHMnM rasa; aguabaTHbI  Mpouecc
UCTEYEHUs1 Trasa; WCTeYeHVe KanenbHOM
XWOKOCTU; CKOPOCTb UCTEYEHUSA U MACCOBbI
pacxof ugeanbHOro rasa u3 cyxuBarLerocs
conna; aHanua3  ypaBHEHUs  MacCOBOrO
pacxoda wugeanbHOro rasa W KpuTuyeckoe
JaBneHue;  KpuTudeckass  CKOpOCTb U
MakcuMarnbHbI pacxof wuaeanbHOro rasa;
OCHOBHbIE YCMOBWSI TeYEHUS ngeanbHoro rasa
no KaHaram NepeMEHHOro CeYeHus; cryvam
ncTeYeHns ngeanbHOro rasa u3
CYXMBaloLerocs conna; ncrTeyeHne
nageanbHOro rasa w3 KOMOWHWPOBAHHOIO
conna JlaBans; ncreyeHvue rasoB C y4eTOM
TpeHUs; nCTeveHne BOASIHOIo napa.

Tema 11. [JpoccennpoBaHune rasoB 1 napos.
CMeLLEeHue rasos.

OpoccenupoBaHne rasa; ypaBHeHue
npolecca ApoccenvpoBaHns; nccneaoBaHue
npotecca OpoccenvpoBaHus. adbdpekT
[bxoyna — TomcoHa; gpoccenupoBaHue BaH-
aep-BaanbcoBa rasa; KpvBas WHBEPCUY;
OpoccenvpoBaHne unM MsTUe BOLSHOrO
napa; CMeLleHne ra3oB; U3MEHEHNE SHTPOMUN
ngeasnbHbIX Ta30B MPU CMELLIEHUN.

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npomexyTovHas atTectauums
(Ok3ameH)

34

17

17

40

2,5

33,5

Paspen 6. BogsiHom nap (peanbHbiii ras).

Tema 12. BogsaHow nap (peanbHbili ras).
OCHOBHblE  MOHATUS U onpegdeneHus;
avarpamma p — t BogsiHoro napa; npouecchbl
nogorpeBa >XMOKOCTW, napoobpasoBaHus U
naponeperpeBa; CyxXOW HaCbILLEHHbIA nap;
BNaXHbI  HaCbILWEHHbIN  BOOSIHOM  nap;
ypaBHeHue KnanenpoHa-Knaysuyca; npouecc
neperpesa napa;




Tema 13. TepmoanHammyeckme npouecchl B
napax.

Owarpammbl T-s u  h-s BoasiHoro napa;
TepMogMHaMn4eckme npoLecchl B napax.

Pasgen 7. LInknbl napocmnoBbiX YCTAHOBOK.

Tema 14. Unknbl napocmnoBbiX YCTAHOBOK.
OCHOBHOM UMKIT MapOCUIIOBON  YCTAHOBKM
(umkn PeHknHa) Ha neperpetoMm nape 6e3
yyeTa paboTbl Hacoca; Tepmudeckuin KI[
uukna PeHkuHa ¢ yyeTom paboTbl Hacoca;
yaenbHbIN  pacxog napa W Tennothl;
OTHOCUTESbHbIA BHYTPEHHUN U abCONIOTHbIN
K.

Tema 15. Cnoco0bbl NoBbILLEHNS
Tepmuyeckoro KM napocnnoBon yCTaHOBKMU.
BnusHue HayvarnbHbIX " KOHEYHbIX
napameTpoB napa Ha Tepmudeckun K4
MCY; BTOpUYHLINA Neperpee napa.

Paspgen 8. OcHoBbI TennogukaLmm.

Tema 16. OcHoBblI Tennodukaummn.
KombuHupoBaHHas BblpaboTka TEnsioBoW WU
3MEKTPUYECKON IHEPTUM.

TennoBon 6anaHc KOHOEHCAaLMOHHOWN
NapoCcunoBOM YCTaHOBKW; Tennosow GanaHc
TennodukaLoHHON rney;
TennodukaunoHHole uuknbl; uukn MCY ¢
YXYOLEHHbIM BakyyMOM B KOHOEHcaTope;
umkn TICY ¢ npoTuBOAABMEHYECKNMMU
TypouHamu; umkn MNMCY ¢ TypbuHamn ¢ gByms
W OOHWM PEryavMpyeMbiM 0TOOpamMu napa.

Tema 17. PereHepaTuBHbIN LLMKI
NapocunoBon YCTaHOBKMW.
TepmoguHamudeckui KINO pereHepaTuBHOro
LUMKNa napoCcuIioBOM YCTAHOBKMW; ypaBHEHUE
TennoBoro OanaHca nuTaTenbHoro Gaka wu
nogorpeBaTenen.

Pasgen 9. LUuknbl  xonogunbHbIX 1
TENNOHACOCHbIX YCTAHOBOK.

Tema 18. Lmknbl XOnNoAUNbHBbIX MaLUUH W
YCTaHOBOK.

Linkn napoBsoWn KOMMNPECCUOHHON
XOMOAUNBHOW  MalUWHbI; UMK BO3A4YLUHON
XONOAUNBbHOW  MallUMHbl; abcopOLMOHHbIE
XOnoAunbHble YCTaHOBKW; LMKn
Napo3KEKTOPHOW XON0ANITbHON YCTAHOBKN.

Tema 19. LiMknbl TENNOHACOCHbBIX YCTAHOBOK.
Livkn  nNapoKOMMPEeCcCUOHHOro  TEMnnoBOro
Hacoca; LMKI NapoKOMMPECCUOHHOIo
SKOMIOrMYECKM YMCTOro TENSI0BOro Hacoca.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum n npoMexyTodHas
aTTectaums (Ok3ameH)

34

34

40

2,5

33,5

Bcero koHTakTHasa paborta n CP no
OUCUUNIIMHe

141

147

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTposaHne y4ebHbIM NiiaHoOM He NpegycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMU ATTECTALUU




5.1 OnucaHue nokasarenemu, KputepueB N CUCTeMbl OLleHNBaHUA pe3ynbTaToB OGy‘-IeHVI;I

5.1.1 NokasaTtenu oueHUBaHUA

Kon
KoMneTeHummn

MokasaTenu oueHnBaHNs pe3ynbTaTtoB O6yHeHI/IF|

HaumeHoBaHMe OLEeHOYHOro
cpencTea

Obyuvarowmics:

CXeMbl, TepMoaAunHamMmun4yeckme npouecchl,
napamMmeTpbl TEXHUYECKOro COCTOAHUA,

LMKIbI;

2. WcnonbayeT OCHOBHble 3aKOHbI
TepMogMHaMMYEeCKMe COOTHOLLEHUS,

OMK-3 pabounx Ten AnNA pacyeTa napamMeTpoB pabGoTbl

nX NnokasaTenew;

1. ,D,eMOHCTpVIpyeT YMEHUEe YnTaTb U paapa6aTb|BaTb TEeXHOJ1orn4yeckme
ymeeT oueHunBaTb
pacno3HaBaTb

HapyI.IJeHI/IIZ B pa60Te TennoTexHN4YeCKNX yCTaHOBOK U CUCTEM.

TepMoaMHMMNYeckne ceomncteall.
COCTOSIHUS TENJIOSHEPreTUYECKOro 06opyaoBaHMsA N YCTPONCTB. 2.
3. YmMeeT onpegenaTtb nocnefoBaTerNibHOCTb HEOOXOAMMbBIX AENCTBUN

npu BbINOJIHEHNX pacyeToB TepMOoANHaMMNYEeCKNX npoLeccos, LMKNOB U

4. BnageeT meToamKkon pas3paboTky TEXHUYECKMX YCIOBUA U pELLEHUI

Ha TEXHONOrM4Yyeckne W3MEHEHUS!, PEKOHCTPYKLUMIO, TEeXHUYeckoe
nepeBoOOpYXeHue n MOAepHU3auuto TennoTeXHNYECKoro
obopynoBaHus;

NPUYUHbI

TEPMOOVNHAMMKMN,
Bonpocbl
cobecenoBaHus.

YCTHOrO
N TEXHUYEeCcKoro
MpakTuko-
OPWEHTUPOBaHHbIE 3afaHNs

5.1.2 Cuctema n KpuTEpUM oLeHMBaHUSA

Kputepum oueHnBaHna chopMMpOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHuBaHus
YcTHoe cobecenoBaHme

MucbmeHHas paboTa

OO6yuvatowmincsa nokasbiBaeT BCECTOPOHHEE
" rnybokoe 3HaHue OCHOBHbIX
TEPMOLMHAMMYECKMX 3aKOHOB, CBOGOOHO
OPUEHTMPYETCS B OCHOBHbIX MOHATUSAX,
TEPMUHAX U onpefeneHusx npu oTeeTe;
ycBown OCHOBHY0 n 3HaKoM c
[OMNOSTHUTENBHON  NUTepaTypon; MOXeT
0OBACHUTL B3aMMOCBS3b
TEepMOAMHaMMYEeCKUX  MpouUeccoB  Ans
nocnegytouien npogeccnoHansHom
0edATenbHOCTWN; MNposiBNAeT  TBOPYECKMe
CMOCOOHOCTM M LUMPOKYK 3pyauunio B
ncnonb3oBaHuM yyebHoOro matepuana.

5 (oTnnyHO)

Obyvalowmmnca [eMOHCTPUpYeT npaBunbHOE
NoHMMaHue YCrnoBus  3adaun, BrageHue
HaBblkamMy ero aHanu3a, Bbldopa HYXHbIX
3aKOHOB M QOpMYn Lf1sl ee peLleHusi, 3HaHue
pasMepHOCTEN TEPMOAUHAMUYECKUX BENUYMH.
YMeeT npuMeHATb MaTemMaTuyeckui annapart
AN peanusauuy NnaHa pelleHust 3agadn u,
€Cnn 3To He0OX0AMMO, MOXET NPeaCcTaBUTb €ro
rpacumyeckn. lMonyumn npaBuibHbIA OTBET MU
MOXET ero MHTePNpPeTUpPOBaTh.

Obyuyatowmnca nokasblBaeT LOCTATOYHbIN
YPOBEHb 3HaHUN OCHOBHbIX
TEPMOAMHAMUYECKNX 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX WU
onpeaeneHnsax TepMOAMHaMUYECKMX
NpOLIECCOB; YCBOWUIT OCHOBHYIO NUTEPaTYpY;
[OMyCKaeT He3HAYMTENbHbIE MOMPELUHOCTH

4 (xopoLwuo)

O6yyarowminca OeMOoHCTpUpyeT AoCTaTo4HOoe
NOHWMaHWe YyCrnoBWA  3adaun, BnageHue
HaBblkaMW €ero aHanusa, BbiGopa HYXHbIX
3aKOHOB U hopMyn ONS ee pelleHus, 3HaHue
pasmepHOCTell TEPMOANHAMUYECKUX BEMNUYMH.
[lonyckaeT He3HauuTenbHblE MOrPELIHOCTY NpK
npUMeHeHUM MaTemMaTU4YecKoro annapara ans

npu oTBeTax Ha BOMNPOCHI
peanusauuu nnaHa peweHns 3agadv Monyunn
9K3aMeHaLNOHHOIro 6uneTa " .
NpaBUIbHBbIN oTBeT " MOXeT ero
[OMNOJSTHUTENbHbIE BOMNPOCHI
WHTepnpeTMpoBaTh.
npenoaasarens.
O6yuatowuics nokasbiBaeT 3HaHKA .
OO6yyatowmincs OeMOHCTPUPYeT OocTaTouvHoe
y4yebHOro MaTtepuana B MWHMMAarbHOM
) MOHVMaHvWe  YCroBUs  3afdauv, BrageHue
o6beme; MOXeT copmynunpoBatb
HaBblkamMy ero aHanusa, Bblbopa HYXHbIX
TepMOAMHAMUYECKME 3aKOHbI, MOHATUS W
3aKOHOB U (hOpMyn ONSl ee pelueHusi, 3HaHue
onpepneneHus TepMoanHaMUYECKUX ~
pasMepHOCTEeN TEPMOANHAMUYECKUX BENUYUH.
3 (yaoBneTBOpUTESNbLHO) |npoueccoB, HO nNpu 3TOM, Jonyckas

GonbLIoe KONIMYECTBO HEMPUHLMNMANBbHBIX
OLMBOK; 3HAKOM C OCHOBHOW NUTepaTypoi;
JOMyckaeT CyLleCTBEeHHble OwWWbku B
OTBETE Ha 3K3aMeHe, HO MOXEeT YCTPaHUTb
WX Mo PYKOBOACTBOM MpernofaBaTens

,D,OI'IyCKaeT He3Ha4uunTesbHbl€ NOrpeLHOoCTN Npn
NpUMEeHeHn mMatemMaTun4ecKoro annaparta ansa
peanu3aunn nnaHa peweHuna dagayn |-|OJ'Iy‘-IVIJ'I
ﬂpaBI/IJ'IbeIIZ OTBeT, HO ncnbiTbiBae€T
3aTpygHEeHunAa ¢ ero MHTepnpeTaumeVl.

Obyvalowmiica He wnMeeT [OCTATOYHOroO

YPOBHSA 3HaHWS OUCUMUMMMUHbBI, HE MOXeT
cchopmynmMpoBaTb OCHOBHble

2 (HeyOoBMETBOPUTESNBLHO) opmynmp .
TepMoavHaMU4YecKkne  3aKOHbl;  MNIOXO

OpUEHTUPYEeTCA B OCHOBHbLIX MOHATUAX WU
onpepeneHnax; ninoxo 3Hakom C

Obyvalowminca BHUKAET B CMbICIT YCIOBUS
3agayn, NOHMMaeT NnaH ee peLleHus, ogHako,
He MOXeT B MOMHOMW Mepe C MOMOLLbIO
MaTeMaTU4yecKoro arnnapaTta peanusoBaTb ee
peLueHue. He 3HaeT pa3mMepHOCTH
TepMOAMHAMMNYECKMX BEMNUYNH, HE MOXET




OCHOBHOW nuTepaTypol; nOonyckaeT npu
oTBETE Ha OK3aMeHe CyLIeCTBeHHble
OLUNGKN N HEe MOXET YCTpaHUTb WX Aaxe
non pyKoBOACTBOM MpenoaasaTens.

coenatb PUCYHOK Ui CXeMy, MNOACHALWYH
peweHune 3agayn. O6yqarou.|.m7|c;| OTKa3bliBaeTCA
BbINONMHATbL 3agaHune

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB
Cemectp 3
1 CwmelueHue rasoB. IaMeHeHne 3HTpoNUKN naearnbHbIX ra3oB NPy CMELLEHUN.
2 [poccenvpoBaHne BOASIHOIoO napa.
3 [poccennpoBaHune BaH-gep-BaanbcoBa rasa. Kpmeas nHeepcum.
4 WccneposaHue npouecca gpoccenupoBaHus. AddekT xkoyna-TomncoHa.
5 [poccenvpoBaHue rasa. YpaBHeHue npoLecca ApoCCenMpoBaHus.
6 McTeyeHune ra3oB ¢ yueTom TpeHus. VicteyeHne BogsaHoro napa.
7 NcTeyeHne ngeansHoro rasa u3 kombuHmpoBaHHoro conna Jlasans
8 Cnyyan ncredeHns ngeanbHOro rasa 13 cy>aroLlerocs conna
9 OCHOBHbIE YCNoBUs TEYEHUS naeanbHOro rasa no KaHanam nepemMeHHOro ceyveHust
10 Kputnyeckasi CKopoCTb U MakcMMaribHbI Pacxof MaearnbHOro rasa
11  |AHanu3 ypaBHEHUs MacCOBOro pacxoaa uaearnbHOro rasa u Kputudeckoe AaBrneHue
12 CKOpPOCTb UCTEYEHNSI U MACCOBbIV pacxo uaeanbHOro rasa us cyxatolerocs conna
13 ApunabaTHbIn Nnpouecc ucteyeHus rasa. MicteueHme kanenbHOM XUAOKOCTU
14 Pacnonaraemas pabota npu ncre4yeHun rasa, ee pacyeT
15 PaboTta npotankueaHus. [lanbHellwee pa3BuTue ypaBHEHUS NEPBOro 3aKoHa TEPMOANHAMUKM A4S NOTOKa
16 MepBbili 3aKOH TEPMOANHAMUKM B MPUMEHEHUN K NOTOKY ABUXKYLLErOCA rasa
17 MakcnmaneHas ?a60Ta. MoHsITHE aKceprum, NoTepm paboTocnocoBbHOCTM B HEOOpaTMMbIX NpoLeccax u
akcepreTmyeckun K
18 dopmynunpoBka 1 usmyeckas CyLiHOCTb BTOPOro 3aKkoHa TePMOAMHAMMUKU
19 O606LLEeHHbIN (pereHepaTUBHbIN) Lk KapHo
20 N3ameHeHne sHTponun B 0bpaTnMbIX U HEOOPaTUMbIX NpoLieccax
21 CeolicTBa 06paTuMbIX U HeoOpaTuUMbIX LMKNOB. MaTeMaTu4eckoe BblpaeHne BTOPOro 3akoHa TepMOAUHAMUKM
22 Teopema KapHo
23 O6paTHbI obpaTnmbin uukn KapHo n ero tepmudecknin K
24 Mpsamon obpaTtnmMbin umkn KapHo
25 Tepmuyeckun KIMO n xonognnbHbIn KOSHMOULNEHT LUKIOB
26 OCHOBHbIe NOSIOXXEeHNS1 BTOPOro 3akoHa TepMoanHamMuku. KpyroBble TepMognHaMmyeckmne npouecchbl U LUKMbI
27 ApnnabaTHbIN U NONUTPONHbIE NPOLECCHI
28 N306apHbIn 1 M30TEPMUYECKNIA NPOLECCHI
29 O6wwme BONPOCHI NCCregoBaHNs TEPMOAUHAMUYECKUX NPOLLECCOB naeanbHbIX ra3os. N30XopHbI npouecc
30 N3o6paxeHne n conoctaBneHne TennosbIx npoueccos B Pv u Ts — guarpamma
31 OHTponus. BbluncneHne aHTponNun naeanbHOro rasa ans obpatumbix U HeoOpaTUMbIX NPOLLECCOB.
32 TennoemkocTb CMecel naearnbHbiX ra3oB. [pnbnmxeHHble 3Ha4YeHMA TEMNOEMKOCTEN
33 Onpegenexve qv 1 gp 4ns uaeanbHbIX ra3oB No Tabnuuam TennoemMKocTen
34 WcTuHHas n cpeaHss Tennoemkoctn. OTHowweHne Tennoemkocten Cp n Cv
35 OnemMeHTbl MONEKyNAPHO-KMHETUYECKOM U KBAHTOBOW TEOPUIA TEMSIOEMKOCTM
36 |AHanutnyeckue BblpaxeHusa ansa tennoemkocten Cv u Cp. 3aBUCUMOCTb TEMNIOEMKOCTM OT TeMnepaTypsbl
37 OnpegeneHns yoensHom (MaccoBolt), 06 bEMHON 1 MOMSIPHON TEMIOEMKOCTM ra3oB. VIx B3anMocBsi3b
38 BHYTpeEHHsIA SHEpPrnsi 1 SHTanNbMNMA Kak SHepreTMyeckne OyHKLUM COCTOSTHUA naearnbHoro rasa
39 O6Luee aHanUMTUYeCKoe BbIpaXKeHe NepBOro 3akoHa TePMOANHAMUKM
40 O6paTtrMble 1 HeoBpaTMMble TEPMOANHAMMUYECKUE NPOLIECCHI
41  |AHanuTuyeckoe BbipakeHne paboTkl npolecca
42 3aKoH COXpaHeHus1 U NpeBpaLLeHNs 3Heprnn. BHyTpeHHsa sHeprust
43 YpaBHeHune cocTosHNS Ans peanbHbix ra3os M.I1. Bykanosuya n .M. HoBrkosa
44  |YpaBHeHue BaH-gep-Baanbca B npuBeaeHHbIX NapaMeTpax CoCTosHuS. Kputuyeckue napameTpbl BeLecTBa




45 Pv-gnarpamma npu ¢pa3oBbix nepexodax XnakocTu 1 rasa (gunarpamma Haptoca)

46 AHanus ypaBHeHus BaH-gep-Baanbca

47 YpaBHeHue cocTosiHnsA BaH-aep-Baanbca

48 |TepmognHaMmnyeckne CBOMCTBA pearbHbIX ra3os

49 CpenHsas mongapHasi Macca cMmecu rasoB. [NapumanbHble gaBneHus

50 [[a3oBas NOCTOSAHHasA CMecH rasos

51 Cnocobbl 3agaHns cmecy ra3oB. 3akoH [lanbToHa

52 OcCHOBHble CBOMCTBA ra3oBbiX CMecen

53 |YHuBepcanbHoe ypaBHEHUe COCTOSHMSA aeanbHoro rasa. YHuBepcarnbHas ra3oBas MOCTOsIHHas

54  |YpaBHeHVe COCTOSIHUA naeanbHbIX ra3oB. YaernbHasi ra3oBasi NOCTOSAHHAs

55 MoHsiTne 06 naeansHom rasze. OCHOBHbIE 3aKOHbI MAgarbHbIX ra3oB

56 TepmoguHamunyeckoe paBHoBecne. PaBHOBeCHbIE N HEpaBHOBECHbIE TepMoanHaMmyeckoe paBHOBeCHE.
PaBHOBeCHbIE 1 HEpaBHOBECHbIE

57 |Tennota n paboTa, kak pasHble (hopMbl Nepegadn aHeprum

58 [TepmoamHamuyeckmii npouecc. HanmeHoBaHve 1 onpegenstowmne npu3Hakm

59 OnpegerneHnsa n CBOWCTBa TEPMOANHAMUYECKNX CUCTEM

60 OcHOBHble TEpMOANHAMMYECKUE NapaMeTpbl COCTOAHUSA. EanHnubl namepeHus B cucteme CU.

Cemectp 4

61 LiMkn napokomMnpeccMOHHOrO 3KONOrM4eCKN YNCTOro TenmnoBoro Hacoca.

62 Livkn napokoMnpeccrMoHHOro TensnoBoro Hacoca.

63 Linkn napoaeKTopHOW XONoAnNbHON YCTaHOBKM.

64  |ABCOPOLMOHHLIE XONOAMIIbHbIE YCTAHOBKMN.

65 Livkn BO3AYLIHON XONO4NITbHOW MaLUMHbI.

66 Livkn naposon KOMMPeCcCUOHHON X0NoAuNbHON MaLUVHbI.

67 XonogunbHasi ycTaHoBKa, paboTatowwasn no uukny KapHo. XonoamnbHbI KO3hULNEHT.

68 YpaBHeHus TennoBoro 6anaHca nutatenbHoro 6aka n nogorpesBaTenen pereHepatueHoro Lukna Mcy.

69 Cxema peanbHoro pereHepatmeHoro uukna lNCY n ero nsobpaxeHue B gnarpamme T-S.

70 TepmoguHamundeckun KM pereHepaTMBHOrO LKNa NapocuiioBOM YCTaHOBKN.

7 Linkn MCY c TypbuHamu ¢ oByMA 1 ogHMM perynupyembim otéopamm napa (C ogHUM Npon3BOACTBEHHbLIM UMK
TENNOUKALNOHHBIM U ABYMSI OGHOBPEMEHHO).

72 Limkn MNCY c npoTnBogaBneHyeckumu TypbuHamu (TypOuHbl TUna «P»).

73 TennodukaumoHHble umknbl. Lnkn MNCY ¢ yxyalweHHbIM BakyyMOM B KOHOEHCaTope.

74 Tennoson 6anaHc TennoMUKaLMOHHOW NapOCUITOBOM YCTAHOBKN.

75 Tennoon 6anaHc KOHOEHCALMOHHOW NapOCUOBOIN YCTaHOBKM.

76 MyTn noBbiweHunsa Tepmmyeckoro KMNQ napocunoBbix yCTaHOBOK. BTopunyHbIV neperpes napa.

77 BnnsiHne koHeuHoro paenenus P2 Ha Tepmuyeckun KM MCY.

78 BnusHue HavanbHow Temnepatypbl napa T1 Ha Tepmuyeckui K4 MNCY.

79 BnusHue HavanbHoro gasneHus P1 Ha Tepmudeckuii KN4 Ncy.

80 YpenbHble pacxogbl napa v TennoTbl. OTHOCUTENbHLIN BHYTPEHHUIA U abcontoTHbIn KM unkna PeHkuHa.

81 Tepmuyeckuii KMNO umkna PeHkrHa ¢ yyeToM paboTbl Hacoca.

82 OCHOBHOW LIMKN NapOCWIOBON YCTAHOBKM (UK PeHknHa) Ha neperpeTom nape 6e3 yyeta paboTbl Hacoca.

83 N3oTepmunuecknii n agmabaTtHbIi TEPMOAMHAMMYECKME MPOLIECCHI BOASHOIO napa.

84 N30x0pHbI U n306apHbIA TEpMOAUHAMMYECKUE NPOLIECCH BOASHOMO napa.

85 Onarpamma h-S BoasiHoro napa.

86 Onarpamma T-S BogsaHoro napa.

87 Mpouecc neperpesa napa. [MapameTpbl neperpeToro napa.

88 YpaBHeHune KnanenpoHa-Knayanyca.

89 BriaxxHbI HacklLWeHHbIN BOoAsHOW nap. lNMapamMeTpbl BNa)XXHOro HacbILLEHHOro napa.

90 Cyxou HacbIWeHHbIV nap. MonHasa TennoTa Cyxoro HackIWeHHOoro napa. Tabnuupbl Cyxoro HacbILWLEeHHOro napa.

91 Mpouecc napoobpasoBaHus. BHeLIHASA 1 BHYTPEHHSAS TENNMOTbl Napoobpa3oBaHus.

92 Mpouecc nogorpesa xuakocTu. 'padmk nogorpesa XmMaxkocTy B T-S koopanHaTax.

93 p-V - Anarpamma BOASIHOro rnapa.

94 T-p — onarpamma ¢pasoBbix nepexofos BellecTBa. OCHOBHbIE NOHATUSA U onpegeneHns npoueccos (a3oBbliX

nepexogos.




5.2.2 TunoBble TeCTOBbIe 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

3apaHue Ne1.
[nsa noeanbHoro rasza TemMnepaTtypHbii KO3 dULMEHT 06beMHOro pacwmpenus Bp =1/273,15 6bin nonyyeH npu
n3obapHom Harpese oT 0 go 1°C. OnpegenuTb YncroBble 3HaveHus Bp npu 200°C n 400°C.

3apaHue No2.

M3 KoMOUHMPOBAHHOrO comnmna rasoBon TypOuHbI BbITEKAOT NPOAYKTbl cropaHusa npu gasnenun P2= 0,13Mla.
Mpu Bxoge B conno gasneHune rasos pasHo P1 = 0,1MIla npn Temnepatype 1200K. MaccoBbin pacxog, razos m = 0,8 kr/c.
WcTeueHne cumTatb agnabaTHbIM, a noka3atens aguabatsl k = Cp/Cv = 1,35. NpoaykTel cropaHus obnagatoT CBONCTBaMM
BO34yxa. TpeHveM B KaHare cona n BXOOHOW CKOPOCTbI0 NpeHebpeyb. Onpeaennte MUHUMAanNbHOE 1 BbIXOAHOE CeYeHUs
conna, a Takke TemnepaTypy rasoB nNpu BbIXo4e U3 conna.

5.3 MeToanyeckue maTtepuansi, onpegensiolimMe npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (Mnn) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCcTauun pernaMmeHTUMPOBaHO JfoKanbHbIM HOpMaTMBHbIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHasa X MucbmeHHas X KomnbloTepHOE TECTMPOBaHME UHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

+ BO3MOXHOCTb MNOMb30BaTbCS CMPaBOYHbIMM Tabnuuamu, paspeLleHHbIMM CrangamMu CXemMm W PUCYHKOB,
KanbKynsTopoMm;
* Bpemsi Ha NOArOTOBKY OTBETA MO OUNETy Ha ak3ameHe 45 MUHYT.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YuebHas nutepatypa

ABTOp 3arnasue | M3gaTtenbcTBo [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
KpanHos A. B.,| TepmogmHamuka 7 Tomck: Tomckumn http://www.iprbooksh
Mawkos E. H. Tennonepepada. Yactb 1. NONUTEXHUYECKNI 2017 op.ru/84039.html
TepmognHamuka YHUBEpCUTET
B.I' 3nobuH, C.B.|TexHunyeckas M-80 06pasoBaHusi 1 http://www.nizrp.naro
opbai, T.1O.|TepmoguHamuka [TekcT]. Y.2. d.ru/metod/tsuitd/6.p
. Haykn PO, BLUT3
KopoTtkoBa BogsHou nap. vkl Cr6ryMT/. — C6.: 2016 df
TENMoOCUIoBbIX  YCTAHOBOK: BLITD CI'IE.SFYI'IT,D,”
y4yebHoe nocobue
B.I 3nobuH, C.B.|TexHnuyeckas http://www.nizrp.naro
op6an, T.KO.|TepmoguHamuka [Tekct]. Y.1.| M-Bo obpasoBaHus n d.ru/metod/tsuitd/5.p
KopoTkoBa OcHoBHble 3aKOHbI Haykn PO, BLUT3 2016 df
TepMOANHAMUKN. Uuknel| CH6ryYNTAO. — Cr6.:
TennoBbIX asuratenem: BLUT3 CrerynTq
y4yebHoe nocobue
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
B.I. 3nobuH, C.B.|[WccneposaHue http://www.nizrp.naro
Fopb6ain, 3.P. nues TEPMOOUHAMUYECKMX d.ru/metod/tsuitd//2.p
npoweccos [TekerT]: df
mMeToanyeckue ykasaHus K
nabopartopHblM pabotam no| M-Bo o6pasoBaHusa K
avcumunnuHe  « TexHuyeckasi Haykn Po, BLUT3 2016
TepMoguHamMuka» anal  CneryntAd. — Cro.:
CTYAEeHTOB WHCTUTYTOB BWTS CN6rynTA
3HEpreTUKM n aBTomaTmM3auum
n ©€e30TpPbIBHbLIX dopm
obyyeHns




Komapos A. A. TepmoguHamunka n Anmartbl: Kasaxckui http://www.iprbooksh
cTatucTmyeckas dusnka. HaLMOHaIbHbIN 2013 op.ru/59892.html
PykoBoacTBO K  pelueHuo| yHUMBEpPCUTET UM. anb-
3agad. Yactb 1 dapabu
C.B. Topbain, M.C.|[TexHn4yeckas http://www.nizrp.naro
JlnnaToB TepMoauHamuka [TekcT] M-B0 HayK/ 1 BIGLIETO d.ru/metod/tsuitd/201
MeToauYecKMe YykasaHus K 9 08_26_01.pdf
BbIMOMHEHNIO  KOHTPOIbHbLIX o6pasosarms PO, BITS 2019
pabotr pans oby4alowmxcs crierynta.- crie. -
Ty 6 BWT3 Cnerynta
yTa €30TPbIBHbIX
dopm 06yveHus
B.I 3nobuH, C.B.|OnpeneneHne  OTHOLLUEHUS http://www.nizrp.naro
op6aw, M.C. JlunatoB|Tennoemkocten BO3ayxa d.ru/metod/tsuitd/7.p
Cp/Cv [TekeT]: df
MEeTOAMYEeCKMe YyKasaHusa K
nabopatopHon pabote no| M-Bo o6pasoBaHusa U
avcuunnuHe  «TexHuyeckast Haykn PO, BLUT3 2017
TepMoaMHaMunka» ansa cnerynth. — CrMo.:
CTYOEHTOB WHCTUTYTOB BWT3 Crieryntg
AHEpPreTukn n
aBToMaTM3aumm n
6e30TpbIBHbIX dopm
oby4eHuns
Kosbipes A. B. TepmoguHamuka " Tomck: Tomckmm http://www.iprbooksh
MornekynspHasi ousnka rocy4apCTBEHHbIN op.ru/13871.html
YHUBEPCUTET CUCTEM 2012
ynpaBneHus un
PaavoaneKkTPOHWKN, Orb
KoHTeHT

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM
1. OneKkTpoHHO-bMbnuoTeyvHas cuctema IPRbooks [OnekTpoHHIn pecypc]. URL: hitp://www.iprbookshop.ru/

2. OnekTpoHHas bubnuoteka BLUTO CIB MNYTMTL [ONeKkTpoHHbI pecypc].
3. Basa paHHbIXx OOnNbLUOKM TEXHUYECKOW OBUbnmMoTeku

URL:http://teplokot.ru/

URL: http://nizrp.narod.ru
"Cant TennoTexHuka" [ONEeKTPOHHbIM pecypc].

6.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsseMoro nporpaMmmMHoro oéecrneveHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
[Ounarpamma HS gnst Bogbl 1 BogsiHoro napa v2.5

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OCcyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

Ayautopus OcHalleHune

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
aygutopus

YyebHas ayautopust

MynbTumeauiiHoe o6opyaoBaHue, cneumanusnpoeaHHas mebenb, Aocka

J'Ia6opaTopr|e YCTaHOBKM AOndA  UCMNbITaHUA pa3nnyHbIX KOHCTpYKLI,I/IIZ TEeNNooOMEHHbIX

A-207 annapatoB, nabopaTtopHas yctaHoBka TennocHabxeHune ¢ MICO, nabopaTopHbI CTeH Mo
nccneaoBaHUo TEPMOLAMHAMMYECKMX MPOLLECCOB
JlabopaTopHas ycTaHOBKa Ansi ONpefAeneHnsi OTHOLEHMS TEMNOEMKOCTEN BO3ayXa, KanopumeTp
A-003 Ansa onpefeneHuns obLen XecTKoCTU, TEPMOCTaT BUCKO3UMETPUYECKNI




		2020-10-01T16:09:51+0300
	Луканин Павел Владимирович




