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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 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

cp MHHoBALL.

Jlek. Mp. Jab. (yachi) d)oprl
(4acbl) | (vackl) | (4achbl) 3aHATUK

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Paspen 1. OcHoBHble 3aKOHbI
TePMOAVHAMUKMN.

Tema 1. MpeomeTt TEXHUYECKOMN
TEpPMOONHAMUKN 1 ee 3afauun.

BeegeHue; OCHOBHble MOHATUS n
onpegeneHuns; npeamet " meToq
TEXHNYECKON TepMOANHaAMUKY;
mMexgyHapogHas cuctema eguHuiy  (CU);
OCHOBHble TEpMOAMHAMUYECKMe napameTpsbl 0,5 0,5 8
COCTOSIHMS; TepMmoavHamMuyeckass CUCTeMa;
TepMoaMHaMU4eCKUin mpouecc; Tenrnota U
paboTa; TepMoauHaMUYeCKOe paBHOBECHE.

Tema 2. YpaBHEHUA COCTOSHUS WaeanbHbIX
rasos.

OCHOBHble  3aKOHbI naeanbHOro  rasa;
YpaBHEHNE COCTOSAHUS UMAeanbHbIX ra3oB.;
yHMBEpCanbHOe  YpaBHEHWE  COCTOSIHMA 1 0,5 8
naearnbHOro rasa.

Tema 3. CMmecb ngeanbHbIX rasos.

OCHOBHble  CBOWCTBa ras3oBblX CMeCeMn;
cnocobbl 3agaHMsi CMecu [as3oB; rasoBas
NOCTOsIHHas cmecun rasos; cpeaHsis 2
MonsipHas macca cmecm rasos; 1 1 10
napuuarnbHble OaBneHus.

Paszgen 2. PeanbHble rasbl. [lepBbli 3aKoH
TepPMOAMHaAMMKMN.

Tema 4. PeanbHble rasbl.
CeoricTBa pearnbHbiX rasoB; YpaBHeHUEe

COCTOSIHUS BaH-nep-Baanbca; aHanus

ypaBHeHust BaH-mep-Baanbca; ypaBHeHue

COCTOSIHMSI  Ons  peanbHbiX rasos  M.I. 05 05 6
Bykanosuua " nun. HosukoBa; ’ '

TemnepaTypHble KO3 PULMNEHTHI.

Tema 5. [NepBbI 3aKOH TEPMOAUHAMUKMW.
3akoH COXpaHeHus " npespaLleHus

aHepruu; BHYTPEHHSS aHeprus;
aHanuTMyeckoe BbIpaXeHune paboTbl
npouecca; obpaTmble ©  HeobpaTUMble
MPOLECCbI;  aHaMUTUYecKkoe  BblpaXeHue 0,5 0,5 8
nepBeoro 3aKoHa TEPMOANHAMMKY;

SHTanbNuA.




Pasnen 3. TennoemkocTtb rasos.
TepMO,qM HaMun4yeckumne npoueccol.

Tema 6. TennoeMKocTb razoB. QHTpONMS.

OcHoBHble onpeaeneHus; yaernbHas
(maccoeas), obbemMHas " MonsipHas
TEMNOEMKOCTM rasos; aHanuTu4eckne

BblpaeHnss ans Tennoemkoctern Cv mn Cp;
3NEMEHTbl  MONEKYNSPHO-KMHETUYECKON U
KBAHTOBOW TeOpui TEMNOeMKOCTU; UCTUHHAas
N cpedHsin  TEMnOeMKOCTM,  OTHOLUeHMWe
Tennoemkocten Cp n Cv; onpegeneHve Qv u
Qp Ana wupeanbHbiX rasoB no Tabnuvuam
TEN0EMKOCTEN; TENOEMKOCTb  CMECeN
naeanbHbIX ra3oB; NPUONMXKEHHbIE 3HAYeHUs
TENSIOEMKOCTEN;  3HTPOMNWUS.  BblMUCIIEHME
HTPOMMM MAeanbHOro rasa Ans obpaTMMbixX
n HeobpaTMMblX npoueccos; TennoBas T-s
anarpamma. JlabopatopHaa paboTta  Neft
"OnpegeneHnss OTHOLLEHUA TEensI0EMKOCTEN
Cpk CVv"

Tema 7. TepmoanHamumyeckme mnpouecchl
noeanbHbIX ra3os.

O6wume BOMpoChbl UCCNeaoBaHUS MPOLIECCOB;
N30XOpHbIA MpoLecc; M306apHbIi  NPOLECC;
N30TepPMUYECKNI npovecc; agnabaTtHbIn
MpOoLECC; NONIUTPOIHbIE NPOLIECCHI.
JlTabopaTopHaa pabota Ne2 "VccnepoBaHue
n3otepmMmmyeckoro npotecca”, JlabopaTtopHas
pabota Ne3 "WccneposaHue wu3obapHOro
npouecca”, JlabopaTopHas pabota Ne4
"MiccnegoBaHnMe  M30XOPHOro  npouecca”,
IlabopatopHass pabota Ne5 "WccnepoBaHue
agmabaTHoro npouecca”.

Pasgen 4. BTopow 3akoH TepMOAVUHaMUKK.

Tema 8. BTopow 3akoH TepMOAUHAMMKMN.
OcCHOBHble  MOMOXEHWS  BTOPOro  3aKoHa
TEpPMOONHAMUKN; KpyroBsble
TepMoanHaMmnyeckne npoLecchbl, U LKKIbI;
TEPMUYECKNI Kra 7] XOJOAUIbHbIN
KO3 DULMEHT LMKINOB; MPAMOA MU obpaTHbIN
obpatumbin  uukn KapHo; Teopema KapHo;
CBOWCTBa OOpatuMbIX U HeoBpaTUMbIX
UMKIMOB M MaTeMaTuyecKkoe  BblpaxeHue
BTOPOro 3aKOHa TepMOANHaMUKN.

Tema 9. OHTponua TepmoaMHaAMUYECKUX
npoLEeCccoB.

M3meHeHns aHTponuM B  0OBpaTuMbIX U
HeobpaTMMbIX  npoueccax;  00O0OLEHHbIN
(pereHepatuBHbIA)  umkn  KapHo; npuHUMN
BO3pacTaHUsa  J3HTpPONMMNU U PU3NYECKUI
CMbICIT BTOPOro 3akoHa TepMOAMHAMMWKMK;
MakcuMMarbHasa paboTa; aKkceprus.

Pasgen 5. WcTeyeHne u agpoccenupoBaHue
rasos 1 Napos.

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




Tema 10. NcteveHne rasos v napos. lNepBbi
3aKOH TepMOAMHAMUKM B MNPUMEHEHUN K
NoTOKY OBVXyLLerocst rasa; paboTta
npoTtanknBaHuA. ,uaaneVlLuee passuTne
ypaBHEHNS1 MEpBOro 3akoHa TepMOOMHAMUKM
Anst noToka; pacnonaraemass paboTta npu
nctedyeHnnm rasa; aguabaTHbIi  Mpolecc
NUCTEYEHUs1 Trasa; MWCTEeYEeHWe  KarnesnbHOn
XWAKOCTU; CKOPOCTb MCTEYEHUS U MacCOBbIV
pacxod ugeanbHOro rasa M3 Cy>XuBalLLEerocs
conna; aHanu3  ypaBHEHMS  MacCOBOrO
pacxoda wgeanbHOro rasa MW Kputuyeckoe
OaBreHuve; KpuTuyeckas CKOpPOCTb "
MaKCMMarbHbI  pacxod waeanbHOro rasa;
OCHOBHble YCIoBUA TedeHua unaeanbHOro
rasa no KaHanam nNepeMeHHOro CeYeHus;
cnyydam WUCTeYeHusl uaeanbHOro rasa U3
CyXuBatoLLerocs conna; ncTeveHue
mageanbHOro rasa u3 KOMOGWHMPOBAHHOIO
conna JlaBans; McTeYeHWe rasoB C Y4YeTOM
TPEHWS; NCTeYeHMe BOOSAHOrO napa.

Tema 11. [poccenupoBaHue rasoB M MNapos.
CMeLleHune rasos.

[poccenvpoBaHue rasa; ypaBHeHue
npouecca ApoCCENnMpOBaHUs; MccnenoBaHue
npouecca apoccennpoBaHus. adppekT
[xoyns — TomcoHa; gpoccenvpoBaHue BaH
-nep-BaanbcoBa rasa; kpuBasi MHBeEpCUW;
OpOCCENMPOBaHNE WNN  MATME  BOASAHOIO
napa; cMelleHue rasos; M3MeHeHne
SHTPONUU naeanbHbIX ra3oB NP CMELLEHNMN.

0,5

0,5

14

Wtoro B cemecTpe (Ha kypce ansa 3A0)

0,5

0,5

11

KoHcynbTaumm n npoMexxyTodHas
atTecTtaums (Ok3ameH)

115

2,5

6,5

Pasnen 6. BogsiHon nap (pearnbHbliii ras).

Tema 12. BogsiHon nap (peanbHbIi ras).
OCHOBHble  MOHATUA U ONpPeAeneHus;
anarpamma p — t BoggHOro napa; npouecchl
nogorpeesa >XWAOKOCTW, napoobpas3oBaHus U
naponeperpeBa; CyxXxOM HacbIWEHHbLIN nap;
BNa)XHbI  HACbIWEHHbIW  BOASHOW  nap;
ypaBHeHue KnanenpoHa-Knayauyca;
npouecc neperpesa napa;

Tema 13. TepmoguHammnyeckme npoLecchbl B
napax.

Ouarpammbl T-s u h-s BogsHOro napa;
TepMOAMHaMMYECKNE MpoLEecChl B Napax.

20

Pasgen 7. LIMKnbl napocunoBbiX yCTaHOBOK.

14




Tema 14. Liyknbl napocuoBbIX YCTAaHOBOK.
OCHOBHOM  LMKIT MapOCUITOBOA  YCTaHOBKM
(umkn PeHkuMHa) Ha neperpetom nape 6e3
yyeta paboTtbl Hacoca; Tepmudeckmi K
uukna PeHkuHa ¢ ydeToMm paboTbl Hacoca;
yoenbHbll  pacxon napa W TEnnoThl;
OTHOCUTENbHbIA BHYTPEHHUA U aBCOMNIOTHLIN
KA.

Tema 15. Cnocobbl NoBbILLEHUS
TEePMUYECKOTO Kna napocunoBou
YCTaHOBKMW.

BrnnaHue HadvalnbHbIX n KOHEYHbIX

napameTpoB napa Ha Tepmudeckun Krig
MCY; BTOpUYHbIN Neperpes napa.

Pasgen 8. OcHoBbI Tennogukaumm.

Tema 16. OcHoBblI Tennodgukaumnn,
KoMbuHMpoBaHHas BblpaboTka TensioBon U
3NEKTPUYECKON SHEPTUN.

Tennosown 6anaHc KOHOEeHCaLMOHHOWN
NnapoCcunoBoOi YCTaHOBKM; TeMnoBon GanaHc
TennodunKaLMoOHHON ncy;

TennoukaumMoHHble UmMknbl; uukn MCY ¢
YXyOLWEHHbIM BaKyyMOM B KOHOEHCATopE;
umkn  TICY ¢ npoTuBogaBneH4YeckuMu
TypbuHamu; umkn NCY ¢ TypbuHamu ¢ AByms
1 0QHMM perynupyemMbiM oTbopamu napa.

Tema 17. PereHepaTuBHbIN LMKIT
NnapoCcuroBOM YCTaHOBKN.
TepmoanHammyeckmn KI[ pereHepaTvBHOro
LUMKNa napoCuUioBON YCTaHOBKW; YpaBHEHME
Tennosoro 6OanaHca nuTatenbHoro ©Oaka u
nogorpesartenen.

Pasnen 9. Lnknol XONOAWNbHbLIX W
TEMNNIOHACOCHbIX YCTaHOBOK.

Tema 18. Uwuknbl xonogunbHbIX MalWH W
YCTaHOBOK.

Lnkn napoBom KOMMNPECCUOHHOMN
XOMOAMIBbHON  MalUWHbI; UMK BO3QYLUHON
XOMOAWIbHON  MawwuHbl;  abcopbUMOHHbIE
XONOAMWITbHbIE YCTaHOBKY; LMKIT
Napo3XEKTOPHOM XONOANSTbHON YCTaHOBKM.

Tema 19. Ljuknbl TENNOHACOCHBLIX YCTaHOBOK.
Livkn  mapoKOMNPeCcCMOHHOrO  TEeMroBOro
Hacoca; UMKN NapoKOMMNPECCMOHHOTO
3KOSIOrMYECKN YMCTOro TENSIOBOIO Hacoca.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm 1 npoMexyToyHas
aTTrectaums (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 pa6orta u CP no

39 249

avcuunnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHune nokasaTtenen, KpUTepueB U CUCTEeMbl OLLEHUBaHUA pe3yribTaToB 00y4YeHUsi
5.1.1 NMokasaTtenu oueHUBaHNA

Kog HanmeHoBaHMe oLeHOYHOro
[MokasaTenu oueHuBaHWsA pesynbTaToB 00yyYeHus
KoMneTeHuunn cpeacTea
Obyvatowmiics:
1. [demoHCTpupyeT ymeHue untatb U paspabaTbiBaTb TEXHOMOrMYecKne
CXeMbl, TepMOAMHaMWYecKMe MpoLecchl, UWKNbl; yMeeT oleHuBaTb
napameTpbl  TEXHUYECKOrO  COCTOSIHUA,  pacrno3HaBaTb  NPUYMHBI
HapyLleHul B paboTe TEMNOTEXHUYECKUX YCTAHOBOK N CUCTEM.
2. McnonbayeT OCHOBHblE 3aKOHbI TEPMOLMHAMUKN,
TepMoavHaMU4yeckne COOTHOLUEHUs, TepMoAUHMUYEecKkMe cBowncTea | 1. Bonpocel YCTHOrO
OnK-3 pabounx Ten pAgns pacyeta napameTpoB paboThl M TexHu4eckoro cobecenoBaHus.

COCTOSIHUS TENMO3HEPreTnYeckoro obopyaoBaHNs 1 YCTPOUCTB. 2. MpakTuko-

MX rnokasaTenewu;

3. YMeeT onpefenaTb NOCMeAoBaTENbHOCTb HEOBXOAMMBIX OeNCTBUiA
NPV BbLIMOMHEHNUN PacYeTOB TEPMOANHAMUYECKUX MPOLIECCOB, LIMKMOB 1

4. BnageeT MeTOAMKOW pas3paboTKM TEXHUYECKUX YCINOBWIA M pPeLueHUn

Ha  TEXHONMOrMYeCcKUe  MU3MEHEHWUsl, PEKOHCTPYKUMIO,  TeXHWU4Yeckoe
nepeBoOOpYyXeHWe " MOAEepHU3aLmLo TENMNOTEXHNYECKOTO
obopyaoBaHus;

OpneHTnpoBaHHbIe 3agaHNA

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTU KOMMNETEHLMI

LLikana oueHnBaHUs
YcTHOe cobecenoBaHme

MucbmeHHasn paboTa

OO6yuvatowmiica nokasbiBaeT
BCECTOPOHHEe K1 rnybokoe  3HaHue
OCHOBHbIX TEepMOAMHAMWYECKMX 3aKOHOB,
cBOOOOHO OPUEHTUMPYETCS B OCHOBHbIX
MOHATUAX, TEepMUHAX W onpeaeneHunsx
npu OTBETE; YCBOWUI OCHOBHYHK M 3HAKOM C
OOMOMHUTENbLHOW  NUTepaTypou;  MOXeT
00BbACHUTL B3aMMOCBSI3b
TEpMOAMHAMNYECKMX npoueccos  Ans
nocnegytoLlemn npodeccnoHanbHom
OEeATenbHOCTW; MposiBNsieT  TBOPYECKMe
CMNOCOBHOCTM M LUMPOKYH 3pyauumio B
ncnonb3oBaHUM y4ebHoro matepuana.

5 (oTnn4Ho)

OOyuvatowmiics  geMoHcTpupyeT
NMOHMMaHWe  YCroBus  3agjayun,  BrageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ANs ee peLueHusl, 3HaHue
pasmepHoOCTE TEPMOAMHAMUYECKUX BENUYUH.
YMeeT NpUMeHATb MaTeMaTuyeckuin annapar
ONS peanu3aumMy MraHa pelleHus 3ajaunm u,
ecnu 3To HeobXoaMMO, MOXET MpeacTaBUTb
ero rpadmyecku. Monyumn npaBunbHbIN OTBET
N MOXET ero MHTEPNpPeTMPOBaTh.

npaeunbHoe

O6yyvarowminca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HaHWUN OCHOBHbIX
TepMoaMHaMUYECKUX 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpeaeneHnax TepMOAMHAMUNYECKMX
NPOLECCOB; ycBowsn OCHOBHY0
nuTepaTtypy; [OOMyCKaeT He3Ha4YUTernbHble
MOrPELUHOCTN MpU OTBETax Ha BOMPOCHI
3K3aMeHaLMOHHOro ouneTta "
[JOnNoNHUTENbHbIE BOMpPOCHI
npenogaearens.

4 (xopoLuo)

OO6yuvatoluminicss  OEMOHCTpUpPYeT [[ocTaTovyHoe
MoHMMaHWe  yCcrnoBusi  3afjauyu,  BrageHue
HaBblkaMW ero aHanusa, Bblbopa HYXHbIX
3aKOHOB U pOpMyn AN ee peLUeHusl, 3HaHue
pa3MepHoCTeN TEepMOAMHaMUYECKUX BEMUYUH.
JlonyckaeT He3HauMTenbHble MOrpeLHOCTU Mpu
NpUMEHeHMN MaTemaTUyeckoro annaparta Aass
peanusauuu nnaHa pelleHus 3agadm Monyyun
npaBuIbHbIi oTBeT " MOXeT ero
WHTEPNpPEeTMpPOBaTh.

Ob6yvatowmics nokasbiBaeT 3HaHUA
yyebHOro martepvana B MWHUMarbHOM
obbewme; MOXeT cchopmynupoBaTb
TepPMOAMHAMUYECKME 3aKOHbI, MOHATUS W
onpeaeneHnsi TEPMOAMHAMUNYECKMX
npoLeccos, npu 3ToM, [Jonyckas
6onbLuoe KONM4ecTBO
HenpuHUMNManbHbIX OLWKWOOK; 3HakoM C
OCHOBHOM nuTepaTtypou; Jonyckaet

3 (yooBneTBOpUTENBLHO)
HO

OO6yyvarominca OeMOHCTpUpYeT [OOCTaTovHoe
NoOHNMaHune ycnosusa 3a4aun, BnageHune
HaBblkaMW ero aHanusa, Bbl6opa HYXHbIX
3aKOHOB U d)OpMyﬂ aona ee pelweHud, 3HaHue
pasMepHOCTEN TEepMOAUHAMMUYECKUX BESTUYUH.
JlonyckaeT He3HauMTenbHble MOrPeLHOCTU Mpu
NMPUMEeHeEHNn MaTtemMaTudyecKkoro annaparta Aand
peanusauun nraHa pelleHuna 3agaqun I‘Ionqun
I'IpaBVIJ'IbeIl7I OTBeT, HO MCNbITbIBAET




CyLleCTBEHHbIE ownbkn B OTBETE Ha
9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM MnpenogaBarternd

3aTpyaHeHuda ¢ ero I/lHTepFIpeTaLLI/IeVI.

2
(HeyooBneTBOpPUTESNBHO)

OOyuvalowminics He WUMeeT [OCTaTOYMHOro

YPOBHSI 3HAHWUS OUCLUMMNMHBI, HEe MOXeT
chopmynupoBaTtb OCHOBHble
TEpMOAUHAMUYECKNE  3AKOHbI; Mroxo

OPVEHTUPYETCH B OCHOBHBIX MOHATUAX W
onpeneneHunsix; Nioxo 3HaKOM C OCHOBHOW
nuTepaTtypou; gonyckaeT Mpu OTBETE Ha
3K3aMeHe CYLIEeCTBEeHHble OLUMOKU U He
MOXeT  yCTpaHuTb WX  Oaxe  nopg
PYKOBOZCTBOM MpenoaaBaTernsi.

OO6yyvarolminca BHMKAET B CMbICM  YCrOBUSA
3aa4un, NOHMMAET MfaH ee peLleHUs, OfIHaKo,
HEe MOXeT B MONHOM Mepe C MNOMOLLb
MaTeMaTu4yeckoro annapaTta peanusoBaTb ee

peLleHve. He 3Haet pasMepHOCTM
TepMognHaMnU4eCcKnx BeIMnM4yuH, He MOXeT
coenatb PUCYHOK WM CXeMy, MOSICHSIIOLLYHO
peLueHvne 3agayu. O6yuyatowmics

OTKa3blBaeTCA BbINOJTHATb 3aAaHune

5.2 TunoBble KOHTPOJbHbIE 3aaHUSA UNU NHbIe MaTepuarnbl, He06XoAUMbIe AN OLeHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) OoNbiTa [eATeNbHOCTYU
5.2.1 Nepe4yeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n |

dopMynNnpoBKN BONPOCOB

Kypc 2

Pacnonaraemas pa60Ta npun ncte4eHnn rasa, ee pacyet

PaboTta npoTanknmBaHuaA. HanbHenwee pa3BuTne ypaBHeHUA NepBoro 3akoHa TepMmognHaMukn ana rnoToka

I'IepBbM 3aKOH TepMOANHaMUKN B NPUMEHEHNN K MOTOKY ABWMXKYLLIErocsA rasa

MakcumanbHas paboTa. MNoHATMe akceprun, NoTepn paboTocnocobHOCTN B HEOBpaTMMbIX NpoLeccax u
akcepreTudecknin KrNp

(DOpMyﬂI/IDOBKa n d:)l/l3VI'~IeCKaF| CYLWHOCTb BTOPOIro 3aKOHa TepMOoAnHaMUKun

O606LLEeHHBIN (pereHepaTUBHbBIN) LUK KapHo

N3meHeHne QHTpONMnN B O6paTVIMbIX n HeO6paTVIMbIX npoueccax

CeoiicTea 06paTI/IMbIX n HeOGpaTI/IMbIX umknoB. Matematunyeckoe BblpaXXeHne BTOpPOro 3akoHa
TepMmoanHaMuKn

Teopema KapHo

O6paTHbIh 06paTUMbIl LMKk KapHo n ero Tepmnyeckuin KM

Mpsimort o6paTumbIv LMkn KapHo

Tepmunueckun KIML n xonoannbHbIi KO3IMPULNEHT LUKITOB

OcHoBHbIEe NOMoXeHns BTOPOro 3akoHa TepmMoanHaMUnKA. prrOBbIe TepMmognHaMmmnyeckne npoueccbl U LNKIbl

AgnabaTHblii U NONUTPOMHbIE NPOLECChl

M306apHbIf 1 M30TEPMUYECKNIA MPOLECCHI

O6wume BOMNpOCHI nccrnegoBaHna TepmognHaMmn4ecknx npoueccoB naearnbHbIX ra3os. M3OXOprIl71 npouecc

M306pa>KeHV|e M conocTaBfieHne TennoBbIX NPOLIECCOB B PvunTs-— anarpamma

OHTponus. BblumcneHne aHTpoONUM naeansbHoro rasa Ans 06patMbiX U HEOOPaATUMBIX NPOLIECCOB.

3|a(3|3]a|=|3|n|2|3]e| @ |~[o|al & |o|n|-

TennoeMKocTb cMecen naeanbHbiX ra3oB. [MpuBnIMKeEHHbIE 3HAYEHUS TENNTOEMKOCTEN

20 OnpepeneHne qv 1 qp ANS naeanbHbIX ra3oB No Tabnmuam TenoemMKocTemn

21 NcTtnHHasa n cpegHss Tennoemkoct. OTHowweHue Tennoemkocten Cp n Cv

22 OnemeHTbl MONEKYNSAPHO-KMHETUYECKON 1 KBAHTOBOW TEOPUIA TEMMOEMKOCTU

23 AHanuTuyeckue BbipaxeHus ans Tennoemkoctert Cv n Cp. 3aBUCUMOCTb TENNOEMKOCTY OT TemnepaTypbl
24 OnpegeneHvs yaenbHoW (MaccoBoi), 06bEMHON 1 MONSPHON TENMOEMKOCTM ra3oB. Vx B3anMocBs3b

25 BHYTpeHHSAS 3HEeprus 1 3HTaNbNUs Kak 3HepreTudeckue PyHKLMU COCTOSIHUSI uaeanbHOro rasa

26 O6LLee aHanUTUYeCKOe BbipaXXeHWE NEPBOrO 3aKOHA TEPMOAMHAMUKA

27 O6paTtumble 1 HeobpaTMMble TEPMOAMHAMUYECKME NPOLLECChI

28 AHanuTtuyeckoe BbipaxeHue paboTbl npoLecca

29 3aKoH COXpaHeHUsl U NpeBpaLLeHns 3Heprun. BHYTpeHHss aHeprus

30 YpaBHeHMe coCcToAHNS Ans peanbHbix rasos M.[1. Bykanosuya n .M. HosnkoBa

31 YpaBHeHne BaH-aep-Baanbca B npvBeAeHHbIX napameTpax cocTosHus. Kputuyeckue napameTpbl BellecTsa
32 Pv-gnarpamma npu ¢hasoBbIx Nepexoaax XuakocTu 1 rasa (anarpamma dHgproca)

33 AHanua ypaBHeHus BaH-gep-Baanbca

34 YpaBHeHue cocToaHna BaH-gep-Baanbca

35 TepmoanHamuyeckne CBOMCTBa pearbHbIX ra3oB

36 CpegHsisi monsipHas Mmacca cMecu ra3os. lNapumanbHble aBneHus




37

[[a3oBas NOCTOsIHHasA CMecu rasos

38 Cnocobbl 3agaHns cmecu rasoB. 3akoH [JanbToHa

39 OcHOBHbIe CBONCTBA ra3oBbIX cMecen

40 YHuBepcanbHOe ypaBHEHME COCTOSIHUS MAearnbHOro rasa. YHuBepcarnbHas ra3oBasi NOCTOSIHHAs

41 YpaBHeHME COCTOSIHUA uaearnbHbIX ra3oB. YaernbHasl razoBasi MOCTOsIHHAs

42 MoHaTne 06 naeansHom rase. OCHOBHbIE 3aKOHbI MAearnbHbIX ra3oB

43 TepmognHamuyeckoe paBHoBecue. PaBHOBECHbIE U HEPaBHOBECHbIE TepMOoAMHaMUYeCKOe paBHOBECHE.
PaBHOBECHbIE U HEPABHOBECHbKIE

44 TennoTa n paboTa, kak pasHble opMbl Nepeaadn 3Heprum

45 TepmoanHamuyeckuin npouecc. HaumeHoBaHue 1 onpegensiowme npusHakn

46 OnpepeneHnsa 1 cBoncTeBa TePMOgUHAMUYECKUX CUCTEM

47 OcHOBHble TepMOAUHAMUYECKME NapaMeTpbl COCTOSHMSA. EguHuLbl nsmepeHusa B cucteme CU.

48 CwmeLueHune ra3oB. MIameHeHne SHTPONUN naeasnbHbIX ra3oB NP CMELLEHWN.

49 [poccenvpoBaHne BOASIHOMO napa.

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

51 WccnepoBaHuve npouecca gpoccenvpoBanms. ddekT [xoyna-ToMmncoHa.

52 JpoccenvpoBaHue rasa. YpaBHeHWe npouecca poccennpoBaHus.

53 McTeueHwne rasoB ¢ y4eToM TpeHus. VicTedeHne BoasiHoro napa.

54 McTeyeHne naeanbHoOro rasa n3 koMGmHMpoBaHHoro conna JlaBans

55 Cnyyam ncreyeHnst ngeanbHOro rasa u3 Cy><aroLLerocs conna

56 OcHOBHbIE YCMNOBWS TeYEHUS UAeanbHOro ra3a no kaHanam nepemMeHHoro ceveHuns

57 KpuTuyeckasa ckopoCcTb U MakCUMaribHbIN pacxod naeanbHoro rasa

58 AHanus ypaBHeHUs MaccoBOro pacxoda uaeanbsHoro rasa u Kputndeckoe gaBneHme

59 CKOpPOCTb UCTEYEHUS U MACCOBbIA pacxon uaearnbHOro rasa u3 CyxaroLlerocs conna

60 AonabaTHblli Npouecc ncTedeHus rasa. MicteueHne kanenbHOM XNOKkocTn

Kypc 3

61 T-p — onarpamma a3oBbIX NepexoaoB BellecTBa. OCHOBHbIE MOHATUS N ONpeaerneHnst NPoLeccoB hasoBbixX
nepexonos.

62 p-V - gnarpamma BogsiHOro napa.

63 Mpouecc nogorpesa xuakocTu. Mpadmnk nogorpesa XuakocTm B T-S koopamHaTax.

64 Mpouecc napoobpa3oBaHust. BHELLHsSI 1 BHYTPEHHASA TennoTel napoobpa3oBaHus.

65 CyxoW HacblIWweHHbIM nap. [onHasa TennoTa Cyxoro HacklLWeHHOro napa. Tabnuubl Cyxoro HacbILLEeHHOro napa.

66 BrniaxHbl HacbILWeHHbIN BoAsHOW nap. MNapaMeTpbl BaXXHOrO HaCbILLEHHOro napa.

67 YpasHeHune KnanenpoHa-Knaysuyca.

68 Mpouecc neperpesa napa. lNapameTpbl neperpeToro napa.

69 IOwnarpamma T-S BogsiHoro napa.

70 IOwnarpamma h-S BogsiHoro napa.

71 M30x0opHbLI 1 n306apHbI TepMOAMHaAMUYECKMe NPOoLEeCChl BOASHOMO napa.

72 N3oTepmuyeckmin n agnabatHoli TepMOAMHAMMYECKME NPOLLECCHI BOASIHOMO napa.

73 OCHOBHOW LMK NApOCUOBOM YCTaHOBKM (LMK PeHkMHa) Ha neperpeTtom nape 6e3 yyeta paboTbl Hacoca.

74 Tepmunyeckun KM umkna PeHkuHa ¢ ydeToM paboTbl Hacoca.

75 YpaenbHble pacxodpbl napa un TennoTbl. OTHOCUMTENbHLIN BHYTPEHHWUI 1 abcontoTHbIi KM umkna PeHkuHa.

76 BnusHne HavyanbHoro gaenexust P1 Ha tepmuyeckuin KM NcCy.

77 BnusiHne HavyanbHoM TeMmnepaTypbl napa T1 Ha Tepmudeckmid KM MNCY.

78 BnusiHne koHeyHoro aaenenunsa P2 Ha Tepmudeckun KMg rcy.

79 Myt nosbiweHus Tepmumyeckoro KM napocunnosblx ycTaHOBOK. BTOpUYHbLIN Neperpes napa.

80 Tennosow 6anaHc KOHAEHCALMOHHOW NapOCUITOBON YCTAHOBKM.

81 Tennosow 6anaHc TennognKaunoHHON NapoCUNOBON YCTAHOBKN.

82 TennodmkaumonHblie umknel. Lwkn MCY ¢ yxyALeHHbIM BakyyMOM B KOHAEHCaTope.

83 Limkn MCY ¢ npoTMBoaaBneH4yeckumMu TypbrHamm (TypOuHbl Tuna «Py).

84 Linkn MCY ¢ TypbuHamm ¢ ByMS U OOHMM perynmpyemMbiM oToopamu napa (C OOHUM MPON3BOLACTBEHHBIM UIU
TennouKaLMOHHbIM UNU ABYMSi OQHOBPEMEHHO).

85 TepmoanHamudeckuin KN pereHepaTMBHONO LMKNa NapoCUIOBON YCTaHOBKM.

86 CxeMa peanbHoro pereHepatusHoro uukna NCY u ero nsobpaxeHune B guarpamme T-S.

87 YpaBHeHus Tennosoro 6anaHca nutatenesHoro 6aka 1 nogorpesartenen pereHepatneHoro uukna MNcy.

88 XonoauneHasa ycTaHoBKa, paboTatoLas no uukny KapHo. XonoannbHbin KO3 (ULEHT.




89 Linkn napoBon KOMNPECCUOHHOWN XONOANITbHON MaLUUHBbI.

a0 Linkn Bo3ayLUHOM XONOANNBHON MaLUUHbI.

91 ABCOPOLUMNOHHBIE XONOAUIBHBIE YCTAHOBKM.

92 Linkn napoaxeKTopHON XONOAMUMbHOW YCTaHOBKN.

93 Linkn napokomnpeccnoHHOro TeMsIoBOro Hacoca.

94 LIMkn napokoMnpecCnOoHHOIo 3KONOMMYECKM YMCTOrO TEMOBOMO Hacoca.

5.2.2 TunoBbIe TeCcTOBLIE 3aQaHuUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aA4aHNA (3aAa4u, KeUCbl)

3apaHune Neo1.
[na noeansHoro rasa temnepatypHbin KO3PUUNEHT 0bbeMHOro paclumnperns Bp =1/273,15 6bin nony4eH npu
n3obapHoM Harpese oT 0 go 1°C. OnpegennTb Yncnosble 3HadeHus Bp npu 200°C n 400°C.

3apgaHune No2.

M3 KoMBUHMPOBAHHOIO comnfa rasoBon TypOMHbI BbITEKAOT MPOAYKTbI CropaHus npw gasnedun P2= 0,13Mlla.
lMpu Bxoge B conno AasneHune rasos pasHo P1 = 0,1MlMa npu temnepatype 1200K. MaccoBbin pacxof, razos m = 0,8
kr/c. NcteyeHne cuutatb aguabaTtHbiM, a nokasatenb aguabatel k = Cp/Cv = 1,35. lpogyktbl cropaHua obnagatot
CBONCTBaMM BO34yxa. TpeHMeM B KaHane conna M BXOO4HOW CKOPOCTbK MpeHebpeyb. Onpenenute MWHMMarnbHoOe U
BbIXOAHOE CeYeHus Comnna, a TaKkke TeMnepaTypy ra3oB npuv BbIxode U3 conna.

5.3 MeTtoguyeckne matepuarnbli, onpegensilolime npoueaypbl oleHUBaHUS 3HAaHUN, YMeHUW, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTU4YeCKOro onbiTa AeATerIbHOCTH)

5.3.1 YcnoBus gonycka o6yu4atroLlerocsi K NpOMeXxyTo4uHOM aTTecTauum U NopsaoK NMKBUAaUumM akagemMmmyeckon
3a40MKeHHOCTH

[MpoBegeHne NPOMEXYTOYHOW aTTecTaumMum perfnaMmeHTUMpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CIIerynTn
«lonoxeHue o0 NpoBeAeHUN TEKYLLEEro KOHTPOMS yCneBaeMoCTU 1 MPOMEXYTOYHOW aTTecTaumny obyqatoLLmxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOW aTTecTauum nNo AUcCLUUNInHe

YcTHada + MucbmeHHas + KoMnbloTepHOe TecTupoBaHue WHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUS NPOMEXKYTOYHOM aTTecTauum no AUCUMnInHe

. B TeuyeHne cemecTpa BbINOMHATCA KOHTPOIMbHbLIE PaboTh;

. BO3MOXHOCTb  MOMb30BaTLCA CMPaBOYHbIMKM  Tabnuuamu, paspeLlleHHbLIMU craigamy  CXeM K
PVICYHKOB, KarbKynAaTOpPOM;

. Bpemsi Ha NoaroToBky oTBeTa no GuneTy Ha ak3ameHe 45 MUHYT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | W3paTtenscTBo | o4 nsgaHua | Ccebinka
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
B..  3nobuH, C.B.|TexHnyeckas M-B6 060a30BaHMS U http://www.nizrp.nar
op6an, T.1O. | TepmogmHammka [TekerT]. FF)’d) BLITD od.ru/metod/tsuitd/6.
KopoTkoBa Y.2. BogaHon nap. Luknbl Cl-IlI%yFKcI'ITD: _CH6.- 2016 pdf
TEeNnocunoBbIX  YCTAHOBOK: BLLT Cnérynm"
y4yebHoe nocobue
B.I.  3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
Mopb6an, T.1O. | TepmogmHamuka [TekerT]. M-Bo obpasoBaHus 1 od.ru/metod/tsuitd/5.
KopoTkoBa Y.1.  OCHOBHble  3aKOHbI Haykn P®, BLUT3 2016 pdf
TEPMOAMHAMMKN. Lnknbl cneryntg. — Crie.:
TEennoBbIX JBuraTenen: BLUTS3 CMerynTq
y4yebHoe nocobue
KpaitHos, A. B., | TepmognHamunka " Tomck: Tomckuin http://www.iprbooksh
Mawekos, E. H. Tennonepegaya. Yactb 1. NONUTEXHNYECKUN 2017 op.ru/84039.html
TepmoguHamumka YHUBEPCUTET

6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa




B.I. 3no6uH, C.B.|NccnepgosaHue http://www.nizrp.nar
lopban, 3.P. nues TEPMOANHAMMUYECKNX od.ru/metod/tsuitd//2

npoLeccoB [TekeT]: .pdf

MEeTOAMYECKUE YKasaHust K

nabopaTtopHbiM paboTtam no M-Bo obpasoBaHus 1

avcumnnuHe  «TexHuyeckas Hayku PO, BLUTS 2016

TepmogMHaMmka» ans cneryntq. — Cro.:

CTYOEHTOB WHCTUTYTOB BWTS CrerymnTa

SHEpPreTuKM n

aBTomaTm3aumu n

0e30TpbIBHbIX dhopm

o0y4eHus
B.I' 3no6uH, C.B.|OnpegeneHne  OTHOLIEHUSA http://www.nizrp.nar
opba, M.C. | TennoemkocTen BO34yxa od.ru/metod/tsuitd/7.
JlnnaToB Cp/Cv [TekcT]: pdf

MeToaMYeckue YyKasaHus K

nabopaTtopHon paboTe no M-Bo obpasoBaHus 1

avcuunnuHe  « TexHun4veckas Haykn P®, BLUT3 2017

TepMogMHaMunka» ans creryntd. — Cne.:

CTYyOEeHTOB WHCTUTYTOB BLUT3 CrerynTth

3HEpreTuKn n

aBTomMaTM3aumu n

©6€e30TpbIBHbIX dopm

obyuyeHus
C.B. Topb6air, M.C.|TexHnuyeckas http://www.nizrp.nar
JlnnaTtoB TepMmoaMHamumka [TekcT] M-B0 HayKyt 1 BbICLIEN od.ru/metod/tsuitd/2

METOOUYECKME YKasaHus K o6pasoBaHus PO, BLLTO 019_08_26 01.pdf

BbINOMHEHNIO  KOHTPOJIbHbIX Cr6rynTa,.- C:I'I6 . 2019

pabor gansa obyuvarowmxcs BLITS CI'I6.I'YI'ITJ.J,.

WHctutyTa 6e30TpbIBHbIX

dopm 06yyeHust
Kosblpes, A. B. TepmoguHamumka " Tomck: Tomckuin http://www.iprbooksh

MonekynsipHas cuanka rocyaapcTBEHHbIN op.ru/13871.html

YHUBEPCUTET CUCTEM 2012
ynpaBsneHus un
pPagnoaneKkTPoHUKN, Inb
KoHTeHT

Komapos, A. A. TepmoanHamumka n Anmartbl: Kazaxckuin http://www.iprbooksh

cTatucTnyeckas dusnka. HaLMOHanNbHbIN 2013 0p.ru/59892.html

PykoBOACTBO K  pELIEHMIO |  yHMBEPCUTET UM. arb-

3apgad. Yactb 1 dapabu

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnuoteka BLUTS CIB MNYMNTA [OnektpoHHbIn pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX OonblONM TexHudeckon 6mbnuoTekn "Canmt TennoTexHuka" [ONeKTpPOoHHbI pecypc].
URL:http://teplokot.ru/

6.3 NepevyeHb NULEH3UOHHOIo 1 CBOOOAHO pacnpoOCTPaHAeMOro NporpamMmMHOro obecne4vyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
HOunarpamma HS gnsa Boagbl 1 BogsHoro napa v2.5

6.4 OnucaHue matepmanbHO-TEXHUYECKON 6a3bl, HEO6XOAMMON ANA OCYLLEeCTBNEHUA 06pa3oBaTeNibHOro
npouecca no gucuunnuHe

Ayautopus OcHalleHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekynoHHasa ¥ A pyA 4 P A

ayauTopust




YyebHas aygutopus

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

J'Ia6opaTopr|e YCTaHOBKM  OnNA  UCNbITaHUA Pa3nnYHbIX KOHCprKLIMﬁ TENNTOOOMEHHbIX

A-207 annapatoB, nabopaTopHasi ycTaHoBka TenmnocHabxeHne ¢ MIMCO, naGopaTopHbIi CTEHA MO
uccnegoBaHMio TepMoaMHaMMYecKmMx NpoLeccoB
JlabopaTopHass yCTaHOBKa [Ans  OMNpedeneHnsi  OTHOLWIEHUSsI  TensioeMKOCTENM  BO3ayxa,
A-003 KanopumeTp Ans onpeaeneHnsi obLLen XecTkocTu, TepMOCTaT BUCKO3MMETPUYECKUN




