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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1Uenbaucumnnutbl: ChopmmpoBaTbKOMNETEHLMNOOYYaIOLLLEroCcABOONaCTUTENNOIHEPrETUKUNTENIIOTEXHNKM
,CBA3@aHHOWCO3HaHMAMUPYHOAAMEHTaNnbHbIX3aKOHOB, ABMASOLLNXCAOCHOBOMYHKLUNOHMPOBAHMATENNOBbIXMaLLMHWannapa
TOB,NpeAcTaBnNeHNsiMMopaboumnxnpoLeccax,npoTeKaoLWNXBTENNOBbIXMALLMHAXUNX3EEKTMBHOCTH,0CBONCTBaXpaboumnx
TenuTennoHocuTenen.

1.23agaungncumnimvHbl:

+OBNageTbOCHOBHLIMUMOHATUAMUTEXHUYECKOUTEPMOLNHAMUKA, TEPMUHONOMMEN, 3aKOHAaMM,0CHOBHBIMUTEPMOAM
HaMU4eCKMMUNpoLieccamu,NpoTeKaLLMMUBTENNOBbIXMALLMHAX.

*YMeTbnoMb30BaTbCAMETOAaMMPAcHETaTEPMOANHAMMNYECKMXNPOLIECCOBMIKCNEPUMEHTAIbHOrOONPeaENEeHNSICB
OMNCTBPabOUNXTENUTENNOHOCUTENEN.

*Y CBOMTbOCHOBHbIEHAMNPaBeHNSNOBbILLIEHNAIDPEKTUBHOCTMTENMNOBLIXMALLMHMANMAPaToB.

[TpogeMoHCTpUpoBaTbanropuTMpacHeTa0CHOBHLIXTEPMOANHAMUYECKMXNAPAMETPOB,CUCNONb30BaHMEMINPUKIA
AHoronporpaMmmHoroo6ecneveHus, angonpeneneHnsanokasatenenadekTmBHoOCTL.

*[MpMBUTLCNOCOBHOCTUKCAMOCTOSTENBHOMYNPMOBPETEHMOMNCNONbB30BAHMIOBNPAKTUYECKONAEATENBHOCTUHOBI
X3HaHUNNYMEHUN.

1.3Tpeb6oBaHuAKNpeaBapUTENIbHONNOANOTOBKEOOYYaloLLEerocs:

MpepBapuTenbHasnoAroToBkanpeanonaraeTco3gaHNeoCHOBbLIANAGOPMMPOBAHMAKOMNETEHLMNIA,YKa3aHHbIXBM.2
,IPUN3YHEHNNONCLUNIINH:

Martematuka

MaTepunanoBsegeHue, TEXHONOMMN KOHCTPYKLUMOHHbBIX MaTepuanos
Xumus

BBepneHue B cneunansHOCTb

dusmka

OneKTpOoTEXHMKA U 3MEKTPOHMKa

vaoporasognHamuka (FazoguHamumka)

2 KOMMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlK-3: CnocobeH feMoHCTpMpoOBaTh NPMMEHeHMe OCHOBHbIX CMOCO6GOB nony4vyeHus, npeobpa3oBaHus,
TpaHcnopTa U UCMNOJIb30BAHUA TENNOTbI B TENJIOTEXHUYECKUX YCTAHOBKAX U CUCTeMax

3HaTb:OCHOBHble3aKOHbITepMO,D,VIHaMVIKI/I;OCHOBHbIeTepMO,ClMHaMM‘-IeCKVIeCOOTHOLIJeHI/IFI;TGI'IJ'IO(*)I/I3I/IH€CKI/I€CBOVICTBEpa60
Yuxrten, repmognHamMmmnyeckmenpoLecchl, ULMKNbIMMXNOKa3aTesn.

YmeTb:ucnon b30BaTb3HaHVIF|TeI'IJ'IOCIZ)VISVI‘-IGCKI/IXCBOVICTBp&GO‘-II/IXTeJ'II'Ipl/lpaCLleTaXTeI'IJ'IOTeXHI/I‘-IeCKI/IxyCTaHOBOKI/ICVICTeM;I'I
OHNMAaTbOCHOBHbLIE3aKOH bITepMO[J,I/IHaMI/IKI/IVITepMO,D,I/IHaMVI‘-IeCKVIXCOOTHOLIJeHI/IIZ.

BﬂaAeTb:paCLIETaMI/ITepMO,ElI/IHaMVIHeCKVIXFIpOLI,eCCOB,LI,I/IKJ'IOBVIVIXI'IOKa3aTeﬂeVI.




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

KoHTakTHas paboTta

cP MHHOBaLUl.

Nek. Mp. J1ab. (4acei) dopmbl
(4achbt) | (4achl) | (4acel) 3aHATUI

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATUIA

CewmecTtp
(kypc ans
3A0)

Paspen 1. OcHoOBHble 3aKOHbI
TEepPMOANHAMUKM.

Tema 1. Mpeamer TEXHUYECKOWN
TEpPMOANHAMUKN 1 ee 3afaun.

BeeneHue; OCHOBHblE NOHATUSA n
onpeaeneHus; npegmet n mMeToa
TEXHUYECKOMn TepMOANHAMMKN;
MexayHapogHas cuctema eauHuy  (CN); 0,5 0,5 8
OCHOBHbIE TepmMoguHaMmyeckme
napameTpbl COCTOSIHMS;
TepMoanHamMmm4eckas cuctema;
TepMoanHaMMYeCKUn Mpouecc; Tennorta u
paboTa; TepmoanHaMM4eckoe paBHOBECHE.

Tema 2. YpaBHEHUSA COCTOSIHUSA naeanbHbIX
rasos.

OcHoBHblE  3aKOHbl MAeanbHOro rasa;
ypaBHEHNE COCTOSHWUS MAearnbHbIX rasos;
YHUBEpPCanbHOE  ypaBHEHUE  COCTOSAHUS
naeanbHOro rasa.

Tema 3. Cmecb naearnbHbIX rasoB.
OCHOBHble CBOWCTBa Tras3oBblX CMeceMn;
cnocobbl 3agaHWsa cmecu rasoB; rasosas| 2
NMocTosiHHas CMeCW  rasoB;  cpefHsis
MonsipHas mMacca cmecu rasos;
napumarnbHble AaBreHus.

Pasgen 2. PeanbHble rasbl. [NepBbiit 3akOH
TEepMOANHaAMMKM.

Tema 4. PeanbHble rasbl.

CeoncTtBa peanbHbIX [as3o0B; YypaBHEHUe
coctosHus  BaH-pgep-Baanbca;  ananus
ypaBHeHnss BaH-gep-Baansca; ypaBHeHue 0,5 0,5 6
COCTOSIHUA AN peanbHbiX rasos  M.T1.
Bykanosunya 7 n.n. HoBukoBa;
TemMnepaTypHble KO3MPULNEHTHI.

Tema 5. lNepBbIi 3aKOH TEPMOANHAMUKM.
3akoH coxpaHeHus M MpeBpalleHus
aHeprnu; BHYTPEHHSASA 3Heprus;
aHanuTu4eckoe BblpakeHne paboTbl
npouecca; obpatumble K HeobpaTumble
MPOLECChl; aHanMTU4ecKoe BbIpaXeHune
nepsoro 3aKoHa TepMoanHaMUKW;
3HTanbNuS.

0,5 0,5 8




Paspen 3. TennoemMkocTb rasos.
TepmoauHammyeckme NpPoLLeccehbi.

Tema 6. TennoeMKoCTb ra3oB. AHTPONUS.

OcHoBHble onpeaeneHns; yaenbHas
(maccoBasi), ob6bemHas n MonsipHast
TENNOEMKOCTH rasos; aHanuTuyeckne

BblpakeHua Aanga Ttennoemkocten Cv u Cp;
ANeMeHTbl  MOMEKYNsIpPHO-KMHETUYECKON U
KBaHTOBOMW TEOpUIA TEMNNTIOEMKOCTU; UCTUHHAS U
cpenHsas TENMOEMKOCTH; OTHOLLEHME
Tennoemkocten Cp u Cv; onpegenenune Qv u
Qp Ana wnaeanbHbIX rasoB no Tabnuuam
TennoeMKocTew; TEennoemMKocTb cmecen
naeanbHbIX ra3oB; MPUBNMKEHHbIE 3HaYeHUs
TENNoeMKOCTEN;  3HTpONWUS. BblYMCIEHNE
HTPOMMM ngeanbHOro rasa ans o6paTMmMbIxX K
HeobpaTMMbIX npoueccoB; TennoBas T-S
anarpamma. JlabopaTopHast pabota  Ne1
"OnpegeneHns oTHOLWEHUA TennoemkocTten Cp
K Cv"

Tema 7. TepmognHamuyeckne npoLecchl
naeanbHbIX ra3os.

O6wwme Bompockbl MccneaoBaHWst MPOLECCOB;
N30XOPHbIA Mpouecc; M3obapHbIi  NPOLECC;
N30TEPMUNYECKII npoLecc; agnabaTHbIn
npoLecc; NOMNUTPOMHbIE NPOLIECCHI.
JlabopaTopHasi pabota Ne2 "MccnepoeaHue
n3otepMmmyeckoro npouecca”, JlabopaTopHas
pabotra Ne3 "UccnemoaHue wu3obapHoro
npouecca”, JlabopatopHaa pa6ota Ne4
"UccnepoBaHue N30XOPHOro npowecca",
JlabopatopHasa pabota Ne5 "VccnepoBaHue
agmnabatHoro npovecca”.

Paspen 4. Bropow 3akoH TepMoanHaMuKu.

Tema 8. Bropon 3akoH TepmMognHaMUKK.
OcCHOBHblE  MOMOXEHWss  BTOPOro  3aKoHa

TEPMOANHAMMKY; KpyroBble
TepMoAMHaMMYeckne MpPOLECChl, UMW LMKIbI;
TEPMUYECKUN KnQd " XOJI0QUITbHbIN

KO3(pOULMEHT UMKIOB; MPSIMOA U 0OpaTHbLIN
obpatumbin  umkn KapHo; Teopema KapHo;
CBOWICTBa 0OpaTUMbIX U HEOOPATUMbIX LIMKMOB
N MaTemaTuyeckoe BblpaXeHue BTOPOro
3aKoHa TEPMOANHAMUKM,

Tema 9. OHTponMa TepmMoOAMHAMUYECKUX
NpoLEeCccoB.

N3mMeHeHuss aHTponuM B obBpatumbIX  U©
HeobpaTMbIX npoueccax; 0000 EeHHBbI
(pereHepatvBHbIn) umkn  KapHo;  npuHUmMn
BO3pacTaHUs 3HTPOMUU U (PU3NYECKUIA CMbICH
BTOPOro 3aKoHa TepMoaANHaMUKK;
MakcumarnbHas paboTa; aKkceprus.

Paspgen 5. WcteyeHne un pgpoccenuposaHue
rasoB 1 Napos.

1 0,5 11
15 05 18
05 05 10
0,5 0,5 11




Tema 10. UcTteyeHne rasos n napos. [NepBbii
3aKOH TEPMOAMHAMUKM B MPUMEHEHUN K MOTOKY
OBWXYyLLEerocs rasa; paboTta npoTankuBaHus.
JanbHelllee pasBuMTME YpaBHEHUS NepBOro
3aKOHa TeEPMOANHAMUKN and NOTOKa,
pacnonaraemas paboTta npu UCTeYeHuu rasa;
aanabaTtHbIn  MpoLecc  ucTedeHus  rasa;
NUCTeYEeHne KanenbHon XWOKOCTU, CKOPOCTb
NCTEYEHUS U MAaCCOBbLIN pacxod uaeanbHoOro
rasa M3 CyXuBaloLleroca conna; aHanus
YpaBHEHUS MacCOBOro pacxofa waeanbHOro
rasa u KpuUTUYECKoe [JaBrieHue; KpuTudeckast
CKOpPOCTb n MaKCUManbHbIN pacxog
naeanbHOro rasa; OCHOBHbIE YCITOBUS TEYEHUS
noeanbHOro rasa Mo KaHanam nepemMeHHOro
CevYeHud; cnyd4anm ucrtevyeHma mnaeanbHOro rasa
M3  CYXMBAWOLWIErocs  Commna;  uUcTevyeHue
naeanbHOro rasa u3 KOMGUHMPOBAHHOIO conna
JlaBans; uctevyeHue rasoB C y4eTOM TpPEHUS;
ncrevyeHne BogdaHOro napa.

Tema 11. [poccenupoBaHue rasoB 1 napos.
CMeLleHne rasos.

[poccenvpoBaHue rasa; ypaBHeHWe npoLlecca
OpOoccenvpoBaHust; uMccriegoBaHMe npouecca
apoccenvpoBaHus.  addekt  [bkoyna  —
TomcoHa; ApoccenvpoBaHue Bakn-
aep-BaanbcoBa rasa; KpuBas MHBEpCuUM;
ApoccenupoBaHve Unnm MsiTue BOASHOrO napa;
CMelleHne Tra3oB; W3MEHEHWe 3HTPONuM
naeanbHbIX ra3oB NPU CMELLEHUN.

0,5

0,5

14

WUtoro B cemecTpe (Ha kypce anga 3A0)

0,5

0,5

11

KoHcynbTaumm n npoMexyTodHas atTectaumns
(OKk3ameH)

115

2,5

6,5

Paspgen 6. BogsaHow nap (pearnbHbii ras).

Tema 12. BogsiHow nap (peanbHbIn ras).
OcHoBHble NOHATUSA n  onpegeneHus;
avarpamma p — t BOASHOro napa; npouecchbl
nogorpesa XMAKOCTW, napoobpasoBaHusa U
naponeperpesa; CYXOW HacbIWeHHbIA nap;
BIa)KHbIN HaCbILLEHHbIN BOASAHOMN nap;
ypaBHeHue KnanerpoHa-Knaysuyca; npouecc
neperpesa napa;

Tema 13. TepmogmHamuyeckme npouecchbl B
napax.

Owarpammbl T-s n  h-s BogaHoro napa;
TepMOAMHaMMYEeCKNe NPOLECChl B Napax.

20

Paspgen 7. Lmknbl napocnnoBbiX yCTaHOBOK.

14




Tema 14. LUnknbl napocmnoBbIX YCTaHOBOK.
OCHOBHOW LMK NAapOCKITOBON YCTAHOBKM (LMK
PeHknHa) Ha neperpetoMm nape ©6e3 ydeTa
paboTbl Hacoca; Tepmudeckun KI1 umkna
PeHkuHa ¢ yyeTom paboTbl Hacoca; yaenbHblv
pacxod napa W TennoTbl; OTHOCUTENbHbIV
BHYTPeHHUN n abcontoTHbin KMA.

Tema 15. CnocoObl NOBbLILLEHUST TEPMNYECKOTO
KMO napocrnnoBom yCTaHOBKMW.

BrnivsiHne HavyanbHbIX U KOHEYHbIX NapamMeTpoB
napa Ha Tepmudeckn Kr4 MCY; BTOPUYHbLIN
neperpes napa.

Pasgen 8. OcHoBbl TennogukaLmm.

Tema 16. OcHoBblI Tennodukauuu.
KombuHyupoBaHHas BbipaboTka TensnoBonW K
3MNEeKTPUYECKON IHEepruu.

Tennoson 6anaHc KOHOEeHCaLMOHHOMN
NMapocunoBon YCTaHOBKW; Tennoson 6anaHc
TennodukauunoHHon MNCY; TennodmkaumMoHHble
umknbl; umkn MNCY ¢ yxyaweHHbIM BakyymoOM B
KOHOEeHcaTope; LMK ney c
NPOTUBOAABMNEHYECKUMIN  TypOUHaMu; LUK
MCY c¢ TypbuHamm cC OBYMS U OOHUM
perynupyembiM oTbopamu napa.

Tema 17. PereHepaTvBHbIN LMK NapOCKMITOBOM
YCTaHOBKM.

TepmoguHamudeckun KO pereHepaTueHOro
LUMKNa napocunoBoM YCTaHOBKW; YypaBHEHMe
TennoBoro GanaHca nuTaTenbHoro Gaka u
nogorpesaTenen.

Paspen 9. Luknel XONoAUNbHbIX "
TENMOHACOCHbIX YCTAaHOBOK.

Tema 18. Luknbl XonogunbHbIX MalWH U
YCTaHOBOK.

Linkn napoBow KOMMNPECCUOHHOW XONOANITbHOMN
MalUWHbI;, UMK BO3QYLUHOW  XOMNOAWUMNbHON
MaluHbI,  abCOpPOLUMOHHbIE  XONoauIbHbIE
YCTaHOBKY; LMKIT NapOKEKTOPHON
XOSTIOANNBHOWN YCTaHOBKM.

Tema 19. LUnknbl TENNOHACOCHbIX YCTAaHOBOK.
Lmkn NapoKOMMPECCUOHHOTO  TEMsIoBOro
Hacoca; UMKn NapoKOMMPECCUOHHOIO
9KOIOrMYECKM YMCTOro TEMMOBOro Hacoca.

Wtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTauumn n npoMexyTovHas atrectaums
(Ok3ameH)

1 1 15

0,5 1 15
1 1 15

0,5 1 12
0,5 1 15
0,5 1 15
6 8 121

2,5 6,5




Bcero koHTakTHasa pa6bota u CP no
AVCLUMNNnHe

39

249

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLLEHOYHbIX CPEOCTB ANA NPOBEOEHUSA MPOMEXYTOYHOW ATTECTAL MU
5.1 OnucaHue nokasaTteneu, KpuTepmeB U CUCTEMbl OLLEHUBAHUA pe3ynbTaTOB 00y4YeHus

5.1.1 NMokasaTenu oueHUBaHUA

Koa
KOMMeTeHUUN

MokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquV|$|

HanmeHoBaHWe oLeHOYHOro
cpencrtea

Obyuvatowmics:

CXeMbl, TepMmoagMHaMunyeckmne npouecchl,
napameTpbl TeXHU4YeCKOro CoCTOAHUA,

LUMKIbI;

2. McnonbsyeT OCHOBHblE
TepMoAMHaMNYeCcKMe COOTHOLLEHWS,

3aKOHbI

OrlK-3

nX nokasatenen;

Ha TexHoJnorn4yeckue
nepeBoopyXeHne "
obopygoBaHus;

N3MeHeHus,
MOAepHU3aLuuto

1. eMoHCTpUpyeT yMeHne untatb 1 paspabaTtbiBaTb TEXHONOrMYECKUE
ymMeeT OueHuBaTb
pacno3HaBaTb

HapyLleHuii B paboTe TeNNOTEXHUYECKUX YCTAaHOBOK U CUCTEM.

TepMogMHMuYeckme cBowncTeal1.
pabounx Ten Ans pacyeTa napameTpoB paboTbl U TEXHUYECKOro
COCTOSIHUSI TENNO3HEPreTn4ecKkoro 06opyaoBaHns 1 YCTPONCTB.

3. YMeeT onpegenatb nocrnenoBaTeNbHOCTb HEOBXOOUMbIX OENCTBUI
MpPW BbINOSHEHWUN PAaCYETOB TEPMOAMHAMNYECKMX NPOLIECCOB, LIMKIOB 1

4. BnageeT MeToamkon pa3paboTkn TEXHUYECKUX YCIOBUA U peLLEeHNN
PEKOHCTPYKLNIO,
TENNOTEXHUYECKOro

NPUYUHbI

TepMOAMHAMUKH,
Bonpocbl
cobecenoBaHus.
2. MpakTnko-
OpPWEHTUPOBAaHHbIE 3aaHNsA

YCTHOIo

TexXHun4yeckoe

5.1.2 Cnctema 1 KpuTepumn oueHUBaHus

Kputepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMIA

Lkana oueHnBaHus
YcTHoe cobecenoBaHme

MncemeHHasa paboTta

Ob6yuvatowuics nokasbiBaeT
BCECTOPOHHEE U  rnybokoe  3HaHue
OCHOBHbIX TEPMOAMHAMUYECKUX 3aKOHOB,
cBOOOOHO OpPUEHTUPYETCA B OCHOBHbIX
NOHATUAX, TEPMUHAX 1 ONpeaeneHusix npu
OTBETE; YCBOWUIT OCHOBHYO M 3HAKOM C
[JOMONMHUTENBHOW NUTEPATYpPOR; MOXET
0OBACHUTL B3aMMOCBSI3b
TepMoaMHaAMUYECKUX  MPOLLeCCoB  Ans
nocriegytoLiemn npodeccnoHanbHom
[esATeNbHOCTH; MPOSIBMSIET TBOPYECKUE
CMOCOGHOCTN M LUMPOKYID 3pyauLuilo B
ucnonb3oBaHuM y4ebHoro matepuana.

5 (oTnmn4HO)

Obyuarowmiica  gemMoHCTpupyeT
NoHUMaHWe  YCroBMS  3adadu, BnageHue
HaBblkamMy €ero aHanusa, BblGopa HYXHbIX
3aKOHOB 1 hopmyn Ans ee pelleHusi, 3HaHue
pasMepHOCTEN TEPMOAMHAMUYECKMUX BENUYMH.
YMeeT nNpuMMeHsaTb MaTemaTudeckui annapaT
AN peanu3aumu nnaHa peLleHus 3agaunm u,
ecrnn 3To HeobxoaMMO, MOXeT NpeacTaBUTb ero
rpacdoudeckn. [lonyynn npaBunbHbLIA OTBET WU
MOXeT ero UHTepnpeTupoBaTb.

npaBuibHoOe

Ob6yuvatowmmncsa nokasbiBaeT 4OCTATOYHbIN
YPOBEHb 3HaHui OCHOBHbIX
TepMoAMHaAMUNYECKUX 3aKOHOB,
OPWEHTUPYETCA B OCHOBHbIX MOHATUAX U
onpegenexHnax TepMOoAMHAMMNYECKMX
NpPOLIECCOB; ycBOUn OCHOBHY0
nuTepatypy; OonyckaeT He3HauuTemnbHble
MOrpeLlHoCT NpU OTBeTax Ha BOMPOCHI

4 (xopoLuo)

Obyuvarowmics OeMOHCTpUpPYeT [OCTaTO4YHOE
NoHUMaHWe  YCroBMS  3afaudu, BnageHue
HaBblkamMy €ero aHanusa, BblIOopa HYXHbIX
3aKOHOB 1 hopmyn Ansi ee pelleHusi, 3HaHue
pasmepHOCTE TEepPMOAUHAMMUYECKUX BETNUYMH.
JonyckaeT He3HauuTemnbHblE MOrPELIHOCTU Npu
NpUMeEHeHUN MaTeMaTu4eckoro annapaTta Ans
peanusauuun nnaHa peweHuns 3agauv lMonyuun

y4yebHOro MaTepvana B MUHUMaNbHOM
obbeme; MOXeT copmynupoBaTb
TepMoAMHaAMUYECKNE 3aKOHbI, MOHATUS U
onpepeneHus TEPMOANHAMMNYECKMX
npoueccoB, HO MpW 3TOM, [ornyckas
OosbLUOE KONMYEeCTBO HenpuHUmMnuanbHbIX
OLLMOOK; 3HaKOM c OCHOBHOW
nutepaTypown; gonyckaet

3 (yooBneTBoOpuTENbHO)

3K3aMeHaLMOHHOro ouneta 7] o
NpaBUnbHbIN oTBeT ] MOXeT ero
JOMNOSTHUTENbHbIE BOMpPOCHI
UHTEepnpeTUpoBaThb.
npenogaeartens.
O6yvatowwmiics nokasbiBaeT 3HaHusA [OBy4YaloWminca  OEeMOHCTPUPYET [OCTaTOYHOE

MOHUMaHWe  YCrNoBWS  3afaun, BnageHue
HaBblkaMW €ro aHanusa, Bbl6opa HYXHbIX
3aKOHOB UM (DOPMYn AN ee peLueHusi, 3HaHue
pa3MepHOCTeN TepMOOMHAMUYECKMX BenYMH.
[JonyckaeT He3HauuTeslbHble MOrpeLIHOCTM Npu
NpYMEHEeHUM MaTeMaTMyeckoro annapaTta Ans
peanu3auun nnaHa pelleHust 3agauun Monyynn
NpaBunbHbIA OTBET, HO UCMbITLIBAET




CylwleCTBEHHbIE ownbkn B oOTBETE Ha
9K3aMeHe, HO MOXeT YCTpaHUTb WX nopg |3aTpyAHeHuA Cc ero MHTepnpeTaumeﬁ.
PYKOBOACTBOM npenogaBsatend

O6yyalowminca He uMeeT [OCTaTOYHOro
YPOBHSA 3HAHWUS AUCUMNIWHBI; HE MOXeT
cchopmynmMpoBaTb OCHOBHbIE
TepMOAMHaAMMYECKMe  3aKOHbl;  MIOXO
OPUEHTUPYETCH B OCHOBHbIX MOHATUAX W
onpefeneHusx; NNoxo 3HakoM C OCHOBHOW
nuTepaTypown; JonyckaeT npu oTBeTe Ha
3K3aMeHe CyLleCTBeHHble owWwnbkn n He
MOXeT  yCTpaHuTb WX  Jaxe noA
PYyKOBOACTBOM Npenojasarens.

OOy4yatoWwmics BHWKAET B CMbICIT  YCIOBUS
3a4a4n, NOHMMAET NNaH ee pPeLleHusi, O4HaKo,
HEe MOXeT B MOMHOW Mepe C MOMOLbIO
MaTemMaTU4eckoro annapata peanui3oBaTb ee
pelueHue. He 3HaeT pasmepHOCTU
TEPMOAMHAMMUYECKUX  BENUYUH, HE  MOXET
caenatb PUCYHOK WM CXEeMy, MOSICHSAIOLLYHO
pelwweHune 3agaqn. ObyyatoLwmincs oTkasbiBaeTcH
BbINOMHATb 3aaHne

2 (HeygoBneTBOPUTENBHO)

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA NN UHbIe MaTepuarbl, HeOGXoAMMbIe AN OLeHKN 3HAHUWA, YMEeHUN,
HaBbIKOB U (UNN) onbiTa AeATeNIbHOCTH
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 2
1 Pacnonaraemas pabota npu ncredeHuu rasa, ee pacyet
2 PaboTa npotankveaHus. [lancHeillee pa3Butme ypaBHEeHUS NepBOro 3akoHa TEPMOANHAMUKM ANS NOTOKa
3 MepBbIi 3aKOH TEPMOAMHAMUKN B MPUMEHEHUN K NMOTOKY ABUXKYLLErocsi rasa
4 MakcumanbHas E)a60Ta. MoHaATne akceprum, notepu paboTocnocobHoCcTM B HeoBpaTUMbIX NpoLeccax u
akcepretudeckun K
5 dopmynunposka 1 unsmnyeckasi CyLLiHOCTb BTOPOro 3aKOHa TEPMOANHAMUKN
6 O606LLEHHBIN (pereHepaTUBHbIN) Lukn KapHo
7 N3ameHeHne aHTponum B obpaTnMbiX U HEOBpaTUMbIX NpoLieccax
8 CsowicTBa o6paTUMbIX 1 HeoBpaTUMbIX LMKNOB. MaTemaTnyeckoe BbipaXeHne BTOPOro 3akoHa TepMOAMHAMUKN
9 Teopema KapHo
10 O6paTHbIi ob6paTumbli unkn KapHo n ero tepmunyeckmn K
11 Mpamon obpatumein uukn KapHo
12 Tepmuyeckun KIMO n xonoannbHbIn KOIMMOULNEHT LUKIOB
13 OCHOBHbIE NOMOXEHNUS BTOPOro 3akoHa TepmoanHamukn. Kpyroeble TepMoanHaMu4eckne npoLecehl U LUKbI
14 AgnabaTHbI 1 NONNTPOMHbIE NPOLECCHI
15 N306apHbI U N30TEPMUYECKMIA NPOLIECCHI
16 O6Lume BONpOCH! NccneaoBaHns TEPMOANHAMUYECKUX NPOLIECCOB MaearnbHbIX ra3oB. M30xopHbI npouecc
17 N306pakeHne 1 conoctaBrneHne TeNMOBbIX nNpoleccoB B Pv u Ts — anarpamma
18 OHTponus. BeluncneHve sHTponum naeansHOro rasa Ans obpatumMbix 1 HeobpaTUMbIX NPOLECCOB.
19 TennoemKkoCcTb CMecen naeanbHbIX ra3oB. [MpubnmxeHHbIE 3HaYEHNSA TENNIOEMKOCTEN
20 OnpegeneHve qv 1 gp 4Nns naeanbHbIX ra3oB No Tabnuuam TennoemMKocTen
21 WcTuHHasa n cpegHssa Tennoemkoctn. OTHoLwweHue TennoemkocTten Cp n Cv
22 OnemMeHTbl MONEKYNAPHO-KUHETUYECKOW U KBAHTOBOW TEOPUI TENNOEMKOCTH
23 AHanuTuyeckne BbipaxeHus ans tennoemkoctent Cv n Cp. 3aBUCMMOCTb TENNOEMKOCTU OT TeMneparypbl
24 Onpepgenenns yaensHon (MaccoBom), 06 beEMHON N MONSAPHON TEMSIOEMKOCTU ra3oB. VX B3aMMoCBS3b
25 BHYTpeHHSAS aHeprns n aHTanbnNuns Kak dHepreTuyeckne PyHKLUN COCTOSHUSA naeansHoro rasa
26 O6LLee aHanUMTUYeCKOe BbIpaXKEHWE NEPBOro 3aKoHa TEPMOANHAMUKM
27 O6paTtumble 1 HeobpaTUMble TePMOANHAMUYECKUE MPOLECCHI
28 AHanuTuyeckoe BblpaxkeHne paboTbl npoLecca
29 3aKkoH coxpaHeHust U npeBpaLleHns dHeprun. BHYTpeHHsS aHeprus
30 YpaBHeHne cocTosHWs Ans peanbHbix ra3os M.I. Bykanosuya n N.U. HoBukosa
31 YpaBHeHne BaH-gep-Baanbca B npvBedeHHbIX NapameTpax cocTosHus. Kputuyeckue napameTphbl BellecTsa
32 Pv-gnarpamma npu ha3oBbIx Nepexodax XXUOKocTu U rasa (amarpamma QHapoca)
33 AHanus ypaBHeHus BaH-gep-Baanbca
34 YpaBHeHune cocTosHus BaH-aep-Baanbca
35 TepMmoanHamMmyeckue CBOMCTBA pearbHbIX rasoB
36 CpegHsas monsipHasi Macca cMecu rasoB. [lapumanbHble OaBneHus




37 [[a3oBas NOCTOSAHHasA CMeCU ra3oB

38 Cnocobbl 3agaHnsi cmecu rasos. 3akoH [JanbToHa

39 OcCHOBHbIE CBOWCTBA ra3oBblX CMeCceln

40 |YHuBepcanbHOe ypaBHeHWEe COCTOSAHUS naeansHoro rasa. YHmeepcanbHas razoBas noctosiHHas

41  |YpaBHeHME COCTOSHUA naearnbHbIX ra3oB. YAenbHasa ra3oBasi NOCTOSAHHAsA

42 MoHsiTne 06 ngeansHom rasze. OCHOBHbIE 3aKOHbI MAgaNbHbIX ra30B

43 TepmoanHammyeckoe paBHoBecue. PaBHOBECHbIE U HepaBHOBECHbIE TepMoanHamMnyeckoe paBHOBeECHE.
PaBHOBECHbIE 1 HEpaBHOBECHbIE

44 Tennota u paboTa, kak pasHble hopMbl Nepedayn aHeprum

45 TepmoguHammyeckuin npouecc. HanmeHoBaHue n onpegenstowme npusHakm

46  |OnpegeneHuns n cBONCTBa TEPMOANHAMUYECKNX CUCTEM

47  |OcHoBHblE TEpMOAMHAMUYECKME NapaMeTpbl COCTOSHUSA. EanHuLbl namepenns B cucteme CU.

48 CwmelueHue rasoB. ameHeHne aHTponun naeanbHbIX ra3oB MPY CMELLEHU.

49 |OpoccenupoBaHue BOAAHOro napa.

50 [poccenupoBaHune BaH-gep-Baanbcosa rasa. Kpueas nHeepcum.

51 WUccnepoBaHue npouecca gpoccenmpoBaHus. ekt [pkoyna-TomncoHa.

52 [poccenupoBaHue rasa. YpaBHeHuMe npolecca poCcenpoBaHus.

53 WcTeveHne rasos c y4eToM TpeHus. VicTedeHne BogsHoro napa.

54 McTeyeHne ngeansHoro rasa n3 kKombuHupoBaHHoOro conna Jlaeans

55 Cnyyan ucteveHus ngeanbHOro rasa u3 cyxatolerocs conna

56 |OcHOBHbIe YCMNOBWSA TeYeHUs naeanbHOro rasa no KaHanam nepeMeHHoro ceveHus

57 Kputnyeckas ckopocTb U MakcumarbHbI pacxod naearnbHoro rasa

58 |AHanus ypaBHeHWst MaccoBOro pacxofa ugeanbHoro rasa u Kputu4eckoe gasrneHve

59 CKOpOCTb MCTEYEHMS 1 MacCOBbIN Pacxod uaearnbHOro rasa u3 Cy>atLerocsi conna

60 AgnabaTHbI npouecc nctedeHns rasa. VicteueHne kanenbHOM XUOKOCTH

Kypc 3

61 T-p — Avarpamma ha3oBbIx nepexonos BellecTBa. OCHOBHbIE MOHATUSA U onpedeneHus NpoLeccoB asoBbIX
nepexonos.

62 p-V - anarpamma BOAsIHOro napa.

63 Mpouecc nogorpeBa xuakocTu. Mpadmk nogorpesa Xuakoctu B T-S koopauHaTax.

64 Mpouecc napoobpasoBaHusi. BHELLHAS 1 BHYTPEHHAS TENNoThl Napoobpas3oBaHus.

65 CyxoWl HacblWweHHbIN nap. MNonHasa TennoTta cyxoro HacbIWeHHOro napa. Tabnuubl Cyxoro HacbILWEeHHOro napa.

66 BraxHbIi HackILEeHHbIN BOAsHOM nap. MNapameTpbl BNaXXHOrO HACbILLEHHOro napa.

67 YpaBHeHune KnanevpoHa-Knayanyca.

68 Mpouecc neperpesa napa. MapameTpbl neperpeToro napa.

69 |Owarpamma T-S BogsiHoro napa.

70 Ounarpamma h-S BogsHoro napa.

71 M30x0pHbI 1 n306apHbI TEPMOANHAMUYECKME MPOLIECCHI BOASHOIO napa.

72 N3oTepmunuecknin n agmabaTtHbIi TepMOgUHaMMYeckue npoLeccsl BOAAHOro napa.

73 OCHOBHOW LMK NapoCcunoBomn ycTaHoBKM (UMK PeHknHa) Ha neperpetom nape 6e3 ydeta paboTbl Hacoca.

74 Tepmudeckuii KMNO umkna PeHkrHa ¢ yueToM paboTbl Hacoca.

75 |YoenbHble pacxogpbl napa v tennoTbl. OTHOCUMTENBHbIN BHYTPEHHWUA U abcontoTHbIn KM umkna PeHkuHa.

76 BnvsHune HavaneHoro aaeneHusa P1 Ha Tepmunyeckuin KIMN4Q MNCY.

77 BnvsHune HavyaneHown TemnepaTtypbl napa T1 Ha Tepmudeckuid KMNO MCY.

78 BnnsiHne koHeuHoro gaenenus P2 Ha Tepmuyeckun KM MNCY.

79 Myt nosbiweHna Tepmudeckoro K napocnnosbix ycTaHOBOK. BTopuYHbI neperpes napa.

80 |Tennosoi 6anaHc KOHAEHCALMOHHOW NapOCKIIOBOM YCTaHOBKM.

81 |Tennosou 6anaHc TennodrKaLMOHHON NapOCUIIOBON YCTaHOBKM.

82 TennodukaumoHHble umknbl. Linkn MCY ¢ yxygLleHHbIM BakyyMOM B KOHAEHCaTOpE.

83 Lnkn MCY c npotnBogaBneHyecknmn TypbuHamu (TypOuHbl Tuna «P»).

84 Lmkn MNCY c TypbuHamu ¢ AByMS 1 OOHUM perynupyemMbim oTbopamu napa (C O4HUM NPOU3BOACTBEHHBIM UMK
TENNOMUKALMOHHBIM NN ABYMSI OAHOBPEMEHHO).

85 TepmoguHamuyeckun KMNQ pereHepaTMBHOIO LKIa NapocUoBon YCTaHOBKN.

86 Cxema peanbHoro pereHepatusHoro uukna MNCY u ero nsobpaxeHue B guarpamme T-S.

87  |YpaBHeHus TennoBoro 6anaHca nuTatensHoro 6aka n nogorpeBaTenen pereHepaTtMeHoro umkna rfcy.

88 XonogunbHasi ycTaHOBKa, paboTtatowasn no unkny KapHo. XonogunbHbi KO3ULMEHT.




89 Linkn napoBo KOMMNPECCMOHHOM XONOANIbHON MaLLUWHbI.

90 Linkn Bo3gyLWHON XONOAMITbHOW MaLUWHbI.

91 |ABcopbUMOHHbBIE XONOANUMbHbIE YCTAaHOBKN.

92 Linkn napoa»eKTopHOW X0NoaubHON YCTaHOBKM.

93 Linkn napokoMnpeccMoHHOro TennoBOro Hacoca.

94 Linkn napokoMnpeccMOHHOro 3KOSTIOMMYECKN YUCTOro TEMMOBOro Hacoca.

5.2.2 TunoBble TeCcTOBble 3a4aHUA

He npeaycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

3apaHue Ne1.
[nsa naeanbHOro rasa TemnepaTtypHbIn KoahPUUNEHT 00 beMHOro paclumpernst Bp =1/273,15 6bin nony4yeH npu
n3obapHom Harpee oT 0 go 1°C. OnpegenuTb uncnosble 3Ha4veHus Bp npu 200°C 1 400°C.

3anaHne Ne2.

M3 koMOUHMPOBaHHOrO conna rasoBon TypOMHbI BblITEKAIOT NPOAYKTLI cropaHust npu gaenexHun P2= 0,13Mlla.
Mpwn Bxoae B conno gaenexue razos paBHo P1 = 0,1MTlMa npu Temnepatype 1200K. MaccoBbii pacxog, razoB m = 0,8 kr/c.
UcTeueHne cuntatb aguabatHbiM, a nokasatens agnabatbl k = Cp/Cv = 1,35. [NpoaykTbl cropaHms obnagatoT cBOMCTBaAMM
BO34yxa. TpeHMeM B KaHare conna 1 BXOOHOW CKOPOCTbI0 NpeHebpeyb. Onpeaennte MUHUMarnbHOe 1 BbIXOAHOE CeYeHUs
conna, a Takke TemnepaTypy ra3oB npu BbIxoge U3 conna.

5.3 MeToanyeckne maTtepuansi, onpeaensiowue npoueaypbl oLeHUBaHUA 3HaHUWA, YMEHUI, BNageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopsaAoK NMKBUAALUUN aKafeMUYecKomn
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpoBaHO JloKanbHbIM HopMaTtuMBHbIM aktom CMGIMYMTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIEro KOHTPOSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmnxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTauMm Nno AucCUMnInHe

YcTHad X MucemeHHasa X KomnbloTepHoe TecTupoBaHue NHasg

5.3.3 Oco6eHHOCTU NpoBeaAeHUA NPOMEXYTOYHOM aTTecTauum nNo AMCLUNNINHEe

* B TeyeHne cemMecTpa BbIMOSHATCA KOHTPOMbHbIE paboThl;

+ BO3MOXHOCTb NOMb30BaTbCSl CMPABOYHbIMM Tabnuuamu, paspeLleHHbIMKW CrakgaMu CXeM U PUCYHKOB,
KarnbKynsaToOpoMm;

 Bpemsi Ha NoAroToBKy OTBETA MO BUNETy Ha ak3aMeHe 45 MUHYT.

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE ONCUUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3gaTtenbLcTBo [oa nspaHusa | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
B.I 3nobuH, C.B.[TexHnyeckas M-80 06pasoBaHus! ¢ http://www.nizrp.naro
op6an, T.}O.|TepmogmHamuka [TekcT]. Y.2. d.ru/metod/tsuitd/6.p
KopoTtkoBa BopgsaHown nap. LUnknbl Haykn PO, BLITI 2016 df
P A P CnerynTa. — Cre.:
TENMNoCUNOBbLIX  YCTAHOBOK:
y4yebHoe nocobuve BLWITS CM6IYMTA
KpaiHos, A. B.,| TepmogmHammka " Tomck: ToMckun http://www.iprbooksh
Mawkos., E. H. Tennonepedava. Yactb 1. NONUTEXHUYECKUN 2017 0p.ru/84039.html
TepmoanHamuka YHUBEPCUTET
B.I 3nobuH, C.B.[TexHnyeckas http://www.nizrp.naro
op6an, T.}O.|tepmogmHamuka [TekeT]. Y.1.| M-Bo obpasoBaHus u d.ru/metod/tsuitd/5.p
KopoTkoBa OcHoBHble 3aKOHbI Haykn P®, BLUT3 2016 df
TEPMOLMHAMUKN. Uuknel| CHeryntg. — Cre.:
TEnMoBbIX aBuratenen: BLUTS CM6rynTn
y4yebHoe nocobue
6.1.2 lononHuTenbHasa y4yebHas nutepaTtypa
Komapos, A. A. TepmognHamuka 7] AnmaTbl: Kasaxckui http://www.iprbooksh
cratmucTmyeckas dusmka. HaLMOHarbHbIN 2013 0p.ru/59892.html
PykoBoacTBO K  pelleHuo| yHMBepcuTeT UM. anb-
3apad. YacTtb 1 dapabu




B.I'  3nobwH, C.B.|Onpenenexne OTHOLLEHUS http://www.nizrp.naro
opbaw, M.C. IlunaTtoBs|tennoemkocten BO3ayxa d.ru/metod/tsuitd/7.p
Cp/Cv [TekcT]: meToguyeckmne df
yKasaHus K nabopaTopHoM
pabote no  aucumnnuHe| M-Bo obpa3oBaHuA U
«TexHn4eckas Haykn PO, BLUT3 2017
TepMoguHamMumka» ans crnerynTth. — Cre.:
CTyOEHTOB WHCTUTYTOB BLUT3 Creryntq
3HEepreTukM n aBTomaTmsaumm
n 6e30TpPbIBHbIX dopm
obyyeHns
B.I 3no6uH, C.B.|WccneposaHune http://www.nizrp.naro
Fopban, 3.P. nues TEPMOANHAMUNYECKNX d.ru/metod/tsuitd//2.p
npoueccoB [TekeT]: df
METOAUYECKNE YyKa3aHua K
nabopaTtopHbiM pabotam no| M-Bo obpasoBaHus U
avcumnnunHe  « TexHuyeckasa Haykn PO, BLUT3 2016
TepMoguHamMumka» ans crnerynTth. — Cre.:
CTYOEHTOB WHCTUTYTOB BLUT3 Creryntq
3HEepreTukM n aBTomaTmsaumm
n 6e30TPbIBHbIX copm
0by4eHus
C.B. Topban, M.C.|TexHu4eckas http://www.nizrp.naro
JlnnaToB TepmogmHamuka [TekcT] M d.ru/metod/tsuitd/201
-BO HaYKW W BbICLLETO
METOAMYECKME yKasaHus K 9 08 26 01.pdf
BbIMOMHEHNID  KOHTPOSbHbIX obpasosarina PO, BLITS 2019
paboT ans  oby4arowmxcs CHerynra.- Crio. :
" BWTS Cnerynrta
HCTUTYTa 6€e30TpbIBHbIX
dhopM 06y4eHus
Kosbipes, A. B. TepmoauHamuka n Tomck: Tomckuii http://www.iprbooksh
MornekynspHas dusmka rocy4apCTBEHHbIN op.ru/13871.html
YHVUBEPCUTET CUCTEM 2012
yrnpaBneHus un
pPagnoaneKkTPOoHUKN, Arb
KoHTeHT

6.2 MNepeyeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-bMbnuoTeyHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: hitp://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnuoteka BLUTSO CIb INYMTA, [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru

3. Bbasa paHHbIX Oonblon TexHudeckon 6ubnmotekn "Canmt TenmnoTexHuka" [ONEeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoro obecneyeHust
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
Onarpamma HS gns Bogbl n BogsiHOro napa v2.5

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeEOOGX0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHve

MynbTuMeauninHoe 060 OBaHue, cneunanuanposaHHas mebernb, ocka
NekynoHHas y A pyA H P A
ayautopus

MynbTmeauitHoe o6opyanoBaHue, cneumanusnpoBaHHas Mebenb, focka
YyebHas ayautopus




J'Ia6opaTopr|e YCTaHOBKM O51A4  UCNbITaHUA pPa3nnyHbIX KOHCprKLI,VIVI TennoobMeHHbIX

A-207 annapatoB, nabopaTtopHas ycTaHoBka TennocHabxeHue c¢ MICO, nabopaTopHbid CTeHA Mo
uccrnegoBaHuio TeEpMOANHAMUYECKUX MPOLLECCOB
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