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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

OEeaTeNbHOCTU HOBbIX 3HAHWUN U YMEHUIA.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-4.1: Cnoco6eH AeMOHCTpMpPOBaTb NPMMeHeHUe OCHOBHbIX CMTOCOGOB Nosy4eHusi, npeobpasoBaHus,
TpaHcnopTa U UCNOMb30BaHWs TeNJOThl B TENNMOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTb: OCHOBHble 3aKOHbl TEPMOAMHAMWKWU, YpPaBHEHWE COCTOSIHUA WAearbHbIX ra30B M ra3oBbiX CMecel, CBOWCTBA
peanbHbIX rasoB, TepMoAMHaMM4YecKMe MPOLeCChl U UX MCCredoBaHne B pv- U Ts-koopauHaTtax, TennoeMKoCTb ra3oB,
SHTPOMMUIO U IKCEPIMID, TEPMOAMHAMUYECKME UMKNbl TEMsoBblX MalWH (NapoCKIOBbLIX YCTAHOBOK, Fa30TypOUHHbIX
YCTaHOBOK, ABWUraterneil BHYTPEHHEro CropaHusi, XONoAWMbHbIX M TEMMOHACOCHbIX YCTaHOBOK, MaporasoBbiX YCTaHOBOK),
NpUHUMNUArbHbIE CXEeMbl M LMKIbl aTOMHbIX SNEKTPOCTaHUMiA, MeToabl pacyeTa TepMoAMHaMUYECKMX MpPOLECCOB W
onpefeneHnsi CBoMCTB paboyumx Ten, crnocobbl NOBbILLEHNST 3HOEKTVUBHOCTM TEMOBLIX MaLLWH.

YMeTb: NpUMeEHsATb MeTOoAbl pacyeTa TEepMOAMHAMUYECKMX MPOLECCOB AN wuaeanbHbIX rasoB M BOLAHOMO napa,
onpegenaTtb napamMeTpbl COCTOsSHMSA paboumx Ten ¢ ucnonb3oBaHuem Tabnuy u hs- n Ts-guarpamm BOASIHOrO napa,
paccuuTbiBaTb  TEPMOAMHAMMYECKME  UMKMNbl  TENMoBbiX  MawuH  (UMkn  PeHKMHa,  pereHepatuMBHBIN - LMK,
TennodukaLmoHHble uunknbl, umknel [TY, OBC, xonoaunbHbIX U TENMOHACOCHbLIX YCTAHOBOK), OLEHMBATb TepMUYEeCKUi
KM v gpyrve nokasatenu 9¢deKTUBHOCTU LMKMOB, ONpedeniaTbh BAUAHWE HadanbHbIX WM KOHEYHbIX napamMeTpoB Ha
3KOHOMMWYHOCTb LIMKMOB, UCMOMb30BaTh NPUKNaaHoe nporpammHoe obecnedyeHne gnsi TepMOANHAMUYECKNX pacyeToB.

Bnapetb: metogamu TepMoAMHaMMNYeCKOro aHanusa pa6oq|/|x npoueccoB TenyioBbiX MallMH M annapartoB, HaBblkaMu
pacyeTa TepMoAnHaMUYECKUX MnapamMeTpoB COCTOAHUA pa6oq|/|x Ten, MeToankKaMm OLUEHKU SdDQJeKTVIBHOCTVI TEennoBbIX
MallnH, HaBblkaMn TepMOAMHaAMUYECKOro pacyeta UWUKINOB MapOCUII0BbIX, I'aSOTypGVIHHbIX, XonogunbHbIX U
TENJIOHACOCHbIX YCTaHOBOK, cnocobamm onpepneneHna I'IyTeVI NoBbIWWEHNA TepMn4ecKkoro KMO TtennoBbix MawuH W
annapartoB, HaBblkaMu pa6OTbI C TepMoaAMHaMN4YeCKUMN anarpamMmmamn m TabnmuamMmm CBONCTB BOAbl U BOASIHOIO napa.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

X
= dopma
HanmeHoBaHue v cogepxxaHue pasgenos, TeM U ' ae) CP
o s 9<| ek Mp. J1ab. TekyLlero
y4eOHbIX 3aHATUI 3 9® (vacht)
oL (vacwl) | (vackl) | (wackr) KOHTpOIiA

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; TepMOAMHaMU4ecKas CUCTEMA; 2 4 6
TEpMOAMHAaMMYECKUA  Mpouecc; Tenmota W paboTa;
TepMoanHaMu4eckoe paBHoOBeCHE.

Tema 2. YpaBHEHUS COCTOSHUSA naearbHbIX ra3os. @)
OcCHOBHble  3aKOHbl  MAeanbHOrO ras3a; ypaBHeHMWe
COCTOSIHUSA naeanbHbIX rasos; YHUBepcarnbHoe
ypaBHEHWE COCTOSIHUA MaearbHOro rasa. 4 4 7

Tema 3. CmMecb ngearnbHbIX ra3os.
OcCHOBHble CBOWNCTBa ras3oBbiX CMecei; crnocobbl 3agaHus
CMecU rasoB; rasoBasi NOCTOSIHHAsi CMeCU ra3oB; CPeaHsist

MOnsipHas Macca CMecU rasoB; napuunanbHble JaBneHus!. 2 4 7
3

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 u WM. HosukoBa;  TemneparypHble 2 4 7
KO3 DULNEHTBI.

Tema 5. MNepBblit 3aKOH TEPMOAMHAMUKN.

3akoH COXpaHeHus n npeBpaLleHns 3Heprnu;
BHYTPEHHSAS  3HEPIUsi;  aHanUMTUYEcKoe  BblpaXkeHue
paboTbl  npouecca; ob6paTumble U HeobGpaTuMmble
MPOLIECChl; aHanWTUYEeCcKoe BbIPaXeHMe MEepBOro 3akoHa 4 6 7
TePMOANHAMUKN; SHTANbNUS.

Pazgen 3. TennoemkocTb rasoB. TepmMoauHamMuyeckue
npoLecchl. n




Tema 6. TennoeMKkoCTb ra3oB. QHTpONMS.

OcHoBHble  onpegenenus;  ygenbHas  (maccoBas),
obbemHas n MONsipHas  TEMNOEMKOCTU rasos;
aHannTn4yeckme BblipaXeHua ansa Tennoemkocten Cv u
Cp; aneMeHTbl MOMeKynsipHO-KMHETUYECKON UM KBaAHTOBOW
Teopuii TEN0eMKOCTH; NCTUHHasi n cpenHss
TEMNOEMKOCTH; OTHOoLWeHne Tennoemkoctenr Cp u 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; Tennosas T-s gnarpamma.

JlTabopaTopHaa paboTta Ne1 "OnpegeneHus OTHOLUEHUSI
Tennoemkocten Cp k Cv"

Tema 7. TepmoguHamumyeckue npoLecchbl wuaeanbHbIX
rasos.

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

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

n3oTepMmyeckoro npouecca",

JlabopaTtopHasa paboTta Ne3 "WccneposaHue u3obapHoro
npouecca",

JlabopatopHasi pabota Ned "MccnepgoBaHue W30XOPHOro
npouecca",

JlabopatopHasi pabota Ne5 "MccnegosaHne aguabaTHoro
npouecca".

Pasgen 4. BTopon 3aKoH TepMOAVHaMUKM.

Tema 8. BTOpou 3akoH TepMOAUHAMMKMN.

OCHOBHbIE MONOXEHUS BTOPOro 3akoHa TepMOLMHAMUKW;
KpyroBble TepPMOANHAMWYECKME MPOLECChl, WIM LMKIIbI;
Tepmuyeckun  KMNO w  xonogunbHbid  KO3hpUUMEHT
LUUKNOB; NpAMON M obpaTHbIn obpaTtumbii LMk KapHO;
Teopema KapHo; cBoicTBa 0BpaTMMbIX U HeobpaTUMbIX
LUWKNOB N MaTeMaTUyecKoe BblpaXeHue BTOpPOro 3akoHa
TepMOAMHAMMKH.

Tema 9. QHTpONMSA TEPMOANHAMUNYECKMX MPOLECCOB.
M3ameHeHus SHTponum B 06paTtMMbiXx U HeobpaTMMbIX
npoueccax; OOOOLIEHHbIN  (pereHepaTUBHbLIN)  LUKM
KapHO; nmpuHUMn BO3pacTaHus SHTPONUU U PU3NYECKUI
CMbICIT BTOPOro 3aKkOHa TEepMOAWHaMWKKW; MakcumarbHas
paboTa; akceprus.

Pasgen 5. Wcrteyenne wn ppoccenupoBaHue rasoB W
napos.

5 6
12 12
7
5




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.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH)

34

51

17

78

2,5

33,5

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.

Paszgen 7. LiMknbl napocunnoBblX YCTaHOBOK.

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.




Tema 15. Cnocobbl noBbilweHMs Tepmuveckoro Kl
NnapoCcuroBOM YCTaHOBKN.

BnusHMe HaudanbHbIX M KOHEYHbIX MapaMeTpoB napa Ha
Tepmuyeckun KMA MNMCY; sBTopuyHbIn Nneperpes napa.

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
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
nuTatenbHoro 6aka u nogorpesartenen.

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; LuKn
NapoONKEKTOPHON XONOANNBHOWN YCTAaHOBKN.

Tema 19. Liuknbl TENNIOHACOCHBLIX YCTaHOBOK.

LIMkn napoKOMMPECCHMOHHOro TEMfOoBOr0 HAacoca; LMKM
NapoKOMMPECCUOHHOTO 3KOMOMMYECKN YMCTOro TEMMOBOro
Hacoca.

Pasgen 10. Luknbl rasoTypOMHHBIX W ra3onopLUHEBbIX
YCTaHOBOK.

Tema 20. Luknbl ra3oTypOMHHbBIX YCTaHOBOK.

AHanmM3 TennoBOW SKOHOMWYHOCTM PA30OMKHYTOro LMKNa
I'TY. BnuaHve napameTpoB paboyero Terna Ha TennoByto
3KOHOMUYHOCTb MAeanbHOro W peansHoro uukna [TY.
PereHepatmBHbin umkn 'TY. PereHepatuBHbin uukn 'Y ¢
OBYXCTyMeH4yaTbiM CXaTuemM U paclumpeHnem paboyero
Tena. dkcepreTnyeckmin aHanns umkna NTy.




Tema 21. Uuknbl rasonoplHeBbIX W OU3ENbHbIX

asuraTtenen.
MpuHUMN paboTbl NopLUHEBbIX OBC.
TepmoanHamMmn4eckmmn aHanus LMKITOB OBC.

TepmoguHamuyeckmn aHanuns uuknos OBC ¢ nogsogom
TEennoTbl K paboyemy Teny npu NOCTOSHHOM obObeMe, npu

MOCTOSIHHOM [JaBfEeHUM W CO CMellaHHbIM [oJBOAOM 4 4 2
TennoTbl K paboyemy Teny. CpaBHeHue

TepPMOANHAMUYECKON SKOHOMUYHOCTHU

umknos OBC.

Pasgen 11. BuHapHble uuknbel. Uuknel MTY ASC. MIA-
LMKIbI.

Tema 22. BuHapHble UWKNbl — Maporas3oBble YCTaHOBKU
(ry).

TepmoanHammnyeckme Lmknbl yctadoBok. Linkn MY, Lnkn
naporasoBoW  YCTAHOBKM  C  KOTIOM-YTUNN3aTOPOM.
[Mapora3oBble ycTaHOBKM CO COBpPOCOM rasoB B TOMKY

napoBoro KoTna (nry C HU3KOHAMOPHbLIM 4 4 2
naporeHepaTopom). MaporasoBble YCTaHOBKM c

BbICOKOHAMOPHLIMK MaporeHepaTopamu. [lonysaBucumas

nry.

Tema 23. Uuknbl napoTypbuWHHBLIX YCTAHOBOK aTOMHbIX

3NEKTPOCTaHLUUNA.

dusnyeckme oOcHOBbI fAepHbIX npoueccoB. OCHOBHbIE

npuHUMNUanbHble CXeMbl " LMKl aTOMHbIX

3NEKTPOCTaHLUMUN. MeToguka TepmMoanHaMn4eCckoro o

pacdyeta umkna A3C Ha HacbllWEeHHOM BOAAHOM nape.
TepmoanHammnyeckme OCOBEHHOCTU  OBYXKOHTYPHOTO
umkna AGC Ha  HacblWEeHHOM  BOASTHOM  nape. 4 8 2
TepmognHammnyeckme OCOBEHHOCTU  TPEXKOHTYPHOro
umkna A3C Ha  neperpetom  BOOSIHOM  nape.
TepmognHammnyeckme ocobeHHocTn umkna A3C ¢
rasoBbiM TEMSIOHOCUTENEM. JKCEpPreTMYeckuin aHanms
TENmnoBOW 3KOHOMMYHOCTM umkna MTY.

Tema 24. MI'[] - umknbl.

TepmoanHammnyeckme napameTpsbl nnasmbi,
Haxogdawenca B  MarHuTHom  none. Uwukn  MIQ-
reHepaTtopa. LnMkn sHepreTudeckon ycTaHOBKM Ha Oase
MI1-renepatopa. MnasmeHHble Ml J-reHepaTopsi. 2 4 4
HoctonHcTBa 1 HegocTaTkn MIT-reHepaTopos.

UTtoro B cemecTpe (Ha kypce ans 3A0) 34 51 23
KoHcynbTaumm 1 npoMexyTovHas attectaums (OK3ameH, 25 335
KypcoBas pabota) ’ ’
Bcero koHTakTHasa pab6orta u CP no gucumnnuHe 192 168

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn n 3agauu KypcoBon pabothbl (npoekTa): Llenbto KypcoBow paboThl sBnsieTcs hopMmnpoBaHue
KOMMETEHUMN, CBA3AHHbLIX C U3y4YeHMeM TEPMOANHAMNYECKMX MPOLIECCOB B NapoOBbIX TypbuHax, MeTogoB pacyeTa
TEXHUYECKNX MapamMeTpOB B XapaKTEPHbIX TOYKaX LMKMa napoBbiX TypbuHa, C Nony4YeHMEM HaBbLIKOB MO ONpeaeneHuto
KOnuM4ecTBa NoABeAEHHOW U OTBEAEHHON TeNnnoThl B NapoBON TypOUHe, B pe3yrnbTaTe KOTOPOro OnpeaensioT
Tepmuyeckne K[ , cteneHn cyxoctu napa nocne TypOuvHbl, pacxod napa, TonnvMBa U oxnaxagarllen Boabl B
pacCUYUTaHHbIX LUKIax U HEKOTOpbIE Apyrne napameTpbl.

3apgaya KypcoBon paboTbl HAay4YnTb CTYAEHTOB UCNOMb30BaTb 3HAHUSA MO 3aKOHOMEPHOCTAM paboymx nNpoLieccos




B TypbuHe Ans eé TepMoaMHaMUYECKOrO pacyeTa, NMPMBUTb HaBbIKM K CaMOCTOATENIbHOMY aHanm3ay noslyYeHHbIX
pe3ynbTaToB.

4.2 TemaTuka KypcoBoun pabotbl (npoekTa): TepMoauHaMMYECKUn pacyeT LMKIOB NapoTypOUHHBLIX YCTaHOBOK.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBMNEHNI0 pe3yfibTaTOB KypCOBOW paboThbl (NpoekTa):

PaboTa BbIMONHSAETCA MHAMBMAYANbHO MO YKa3aHHOMY BapWaHTy, C WUCMONIb30BAaHWEM METOAMYECKUX YKa3aHWN,
AvarpaMM BOAbl M BOOSIHOTO napa, OCHOBHOW W AOMOMHUTENBHOW NUTEpaTypbl MO AUCLMMNINHE.

PesynbTatbl NpeacTtaBnsawTcs B BUAE MNOSICHUTENbHOW 3anuckn, odbemom 40 cTp., cogepxkawen cregyowme
obsA3aTenbHble 3NeMeHTbI:

1. 3agaHue 1 UcxodHble AaHHbIe NS pacyeTa.

2. PacyeT umkna napoTypOMHHbIX YCTAHOBOK Ha neperpetoM nape (6e3 yyeta paboTbl Hacoca.

3. PacyeT umkna napoTypBUHHBLIX YCTAHOBOK C NPOMEXYTOYHbIM NEeperpeBoM napa u ABYyMS pereHepaTtuBHbIMU
oTbopamu.

4. PacyeT umkna napoTypbuHHbIX YCTAaHOBOK C TennogukauuoHHbIM 0T6opom napa.

5. PacueT umkna napoTypOuHHbIX YCTAaHOBOK C HeobpaT/MbIMX MOTEPSIMU B TEMMOBOM Hacoce.

6. BbiBOabI.

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

5 BANNIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 Noka3saTenu oLeHUBaHUSA OBYYEHUA

Koa komneteHummn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~|6HVIF|

3HaeT: OCHOBHble 3aKOHbl TEPMOAMHAMMKM, YpaBHEHWE COCTOSIHUS uAeanbHbIX
rasoB W rasoBblX CMeceil, CBOWCTBa pearbHbIX ra3oB, TepMoavHaMUYeckue
npoueccbl U WX uccnefoBaHWe B pv- M Ts-koopauHaTax, TEMNOEMKOCTb ras3oB,
SHTPOMUIO U 9KCeprvio,  TepMoaMHaMMYeckMe  UMKIbl  TEMnoBbIX  MallvH
(napocunoBbIX YCTaHOBOK, ra3oTypOUHHBIX YCTAHOBOK, [ABWraTeniel BHYTPEHHEro
CTOpaHusl, XOMOAWSbHBLIX W TEMMOHACOCHbIX YCTAHOBOK, MaporasoBblX YCTAHOBOK),
NpUHUMNMANbHBIE CXeMbl M LMKMbl aTOMHbIX SMEKTPOCTaHUMi, MeTodbl pac4yeTa
TEPMOANHAMMYECKUX MPOLIECCOB W OnpederieHnst CBOWCTB paGoyux Ten, crnocobbl
NOBbILLEHUS 3¢PPEKTUBHOCTU TEMSIOBbIX MALLMWH.

YMeeT: nNpuMeHsaTb MeTodbl pacyeTa TepMOoLgMHaMWUYEeCKMX MpoLeccoB And
noeanbHbIX ra3oB M BOASAHONO napa, onpenensaTb napameTpbl COCTOSIHUSA paboumnx
Ten ¢ ucnonb3oBaHmem Tabnuy n hs- n Ts-gnarpamm BOASIHOTO napa, paccyuTbiBaTb
TepMOAMHAMMYECKME LMKIblI TENMOBbIX MawuH (UMkn PeHKkuHa, pereHepaTuBHBIN
UMKN, TennoduKauMoHHble  uuknbl, umknel [TY, [OBC, xonogunbHbIX WU
TEMNMOHACOCHbIX YCTAHOBOK), oueHuBaTb Tepmudeckun KI1O v gpyrme nokasartenu
3(P(PEKTUBHOCTN  LUKNOB, ONPeaendTb BAUSHUE  HayanbHbIX U KOHEYHbIX
napameTpoB Ha 3KOHOMUYHOCTb LMKMOB, UCMOMb30BaTh MpPUKNagHoe MporpaMmHoe
obecneyeHne ans TepMoaMHaMUYECKMX PacyeToB.

OrlK-4.1

BrnageeT: MeTogamu TepMoaMHaMUYECKOro aHanusa pabouymx NpoLECCOB TEMMOBbIX
MalMH W annapaToB, HaBblkamMy pacyeTa TepMOAMHAMUYECKMX MapameTpoB
COCTOSIHMSI pabounx Ten, MeToaMkaMu OLEHKU 3MEKTUBHOCTM TEMMOBbIX MaLLMH,
HaBblkaMy TepPMOAMHAMUYECKOTO pacyeTa LMKMOB NapoOCUIOBbIX, FA30TYPOUHHBIX,
XONoAWMbHbIX W TEMMOHACOCHbIX YCTAHOBOK, crnocobGamu onpegeneHns nyten
noBblleHuss TepMmudeckoro KM Tennosbix MalMH U annapatoB, HaBblkamy paboTbl
C TEPMOAMHAMWUYECKUMM Juarpammamy M Tabnuuamu CBOMCTB BOAbI U BOASHOTO
napa.

6.2 Cuctema u KpuTepum oLeHUBaHUSA

Kputepun oueHBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

LLIikana oueHnBaHuA

YcTHoe cobecenoBaHne MucbmeHHasn pabota
Ob6yuyatoLumincs nokasbiBaeT | [fonHoe W pas3HOCTOPOHHEE pacCcMOTpeHue
BCECTOPOHHee 1 rnybokoe  3HaHWe | BOMPOCOB, CBMAETENbCTBYOLWEE o}

OCHOBHbIX TEPMOLMHAMUYECKNX 3aKOHOB, | 3HAYMTENBHOM CaMOCTOATENBbHOMN pa60Te C
cBobogHo OpUEHTNPYETCA B OCHOBHbIX | MICTOYHUKaMW. KayectBo uncnomnHeHus Bcex

5 (0TNM4HO) MOHSTUAX, TepMMHaX W onpeneneHnsx | aneMeHToB paboThbl COOTBETCTBYET
npy OTBETE; YCBOMIT OCHOBHYIO M 3HaKoM C | TpebGoBaHMsIM, copepxaHue MONHOCTbIO
JOMOSIHUTESNBHOW  NUTEPAaTYypoOl;  MOXET | COOTBETCTBYET 3apaHuio. HaHbl
00bSACHUTL B3aMMOCBS3b | UCYeEprbIBalOLLME BbIBOAbI U MOMHbIE OTBETbI

TEPMOAVHAMUYECKMX ~ MPOLECCOB  Ans | Ha nocTaBneHHble BOMPOCHI. PaboTa




nocnegytowen npodeccrnoHanbHom
OedaTenbHOCTW; MposiBNsieT  TBOpYECKue
CMOCOOHOCTM M LUMPOKYK 3pyauUUI0 B
ncnonb3oBaHun yyebHoro matepuana.

npeacTaBneHa K 3almTe B TpebyeMble CPOKMU.

4 (xopoLuo)

O6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHUN OCHOBHBbIX
TEPMOANHAMMUYECKNX 3aKOHOB,
OPWEHTUPYETCH B OCHOBHBLIX MOHSTUAX WU
onpegeneHnax TePMOAMHAMUNYECKMX
MPOLIECCOB; ycBowsn OCHOBHYI0
nuTepaTtypy; [AOMNyckaeT He3Ha4YuTernbHble

PaboTta BbinonHeHa B HeobxoAuMMoOM obbeme
npy OTCYTCTBMM OLWNBOK, UTO CBMOETENbLCTBYET
0 camocTosiTeNlbHOCTM  npu  pabote cC
MUCTOYHUKaMM MHbopmaLmK. Mony4eHHble
pe3ynbTaTthl CBsA3aHbl C 0A30BbIMM MOHATUSAMU
B obnactm TennoTexHuku. [aHbl nNonHble
OTBETbl Ha MOCTaBMEHHbIE BOMPOCHI, HO UMET

MOrPeLIHOCTN MNpUM OTBETax Ha BOMPOCHI [ MECTO  HECYLECTBEHHble  HapylleHWss B
9K3aMeHaLVOHHOTO buneta n | obopMneHMn paboTbl MMM [aHbl HeyeTkue
AONONMHUTENbHbIE BOMpPOChH! | BbIBOAbI, nnm HapyLUeHbI CPOKM
npenogasaTensi. npegocTaBneHust paboTbl K 3awuTe.
O6yvatowmics nokasbliBaeT 3HaHWS
y4yebHOro MaTepuana B MWHUManbHOM
obbewme; MOXeET cchopmynupoBaTb
TEPMOAMHAMUYECKME 3aKOHbI, MOHATUS W
3agaHue BbINOMHEHO MOSTHOCTLIO, HO B paboTe
onpegeneHns TEPMOAMHAMUNYECKMX
eCTb OTAEeNnbHble CYLIECTBEHHble  OLIMOKM,
3 (yAoBNeTBOPUTENBLHO) MPOLIECCOB,  HO  Mpv 9TOM, =~ AOTlyCKas MPUCYTCTBYIOT HETOYHOCTM B OTBeTax, nmbo
YA P 6onbLuoe KONnU4ecTBO ’
. Ka4yecTBO npefcTaBneHust paboTbl  HU3KOE,
HenpuHUMNManbHbIX OLWKWOOK; 3HaKoM C
g - nm6o paboTa npeacTaBneHa c ono3gaHueM.
OCHOBHOW nuTepaTypow; Aonyckaet

CyLleCTBEHHbIE ownbkn B OTBETE Ha
9K3aMeHe, HO MOXeT YCTpaHUTb WUX non
pyKkoBOACTBOM npenogaBsatend

(HeynoBneTBOPUTENBHO)

2

Obyvaowmnca He wuMMeeT [OCTaTOYHOro
YPOBHA 3HaHWUS AWUCUUMAWHBI, HE MOXEeT
cchopmynuposaTb OCHOBHblE
TepMoaMHaMmmnyeckme 3aKOHbI; nrnoxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpegeneHunax; nnoxo 3HakoM C OCHOBHOW
nnTepaTtypow; JonyckaeT npu OTBeTe Ha
3K3aMeHe CyLleCTBeHHble OWnbkn n He
MOXET  yCTpaHUTb WX  Jaxe  noAa
pyKOBOACTBOM MnpenofasaTens.

OTtcyTcTBUE ofHoro unm HECKOMNbKUX
obsi3aTenbHbIX SMEMEHTOB  3adaHusi, nnbo
MHOrOYMCNEHHbIE TpyOble owwnbku B paborte,
nnbo rpybble HapyLLeHus npasun
0ohOpPMIEHNST UMM CPOKOB  MpeacTaBleHus
paboThbl. HecnocobHocTb OTBETUTb Ha
BOMpOCbI 6e3 NomoLLu npenogaBaTens.

6.3 TunoBbIe KOHTPONbHbIE 3a4aHusi /UMK UHbIe MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbIE BONPOCHI

Ne n/n

dopMynMpOBKM BOMPOCOB

Cemectp 3

OcHoBHbIE TepMoanHamMmmnyeckne napameTpbl COCTOAHUA. EomHunubl n3mepeHunda B cucteme Cu.

Onpe,u,eneHMﬂ N CBOWCTBA TepMognHaMmn4eCcknx cCMCcTteMm. TepMOﬂMHaMM‘-IeCKVIVI npouecc.

Tennota u paboTa, Kak pasHble hopMbl Nepeaayn aHeprun. TepmMoaMHaMUYeckoe paBHOBeCHE.

MoHaTne 06 naeansHom rase. OCHOBHbIE 3aKOHbI MAEarnbHbIX ra3oB.

ypaBHeHme COCTOSIHUS naearbHbIX ra3oB. YaernbHasi ra3oBasi NOCTOSAHHas.

YHMBepcaanoe YpaBHEHNE COCTOAHUA naeanbHOro rasa. YHMBepcaanaﬂ rasoBas NOCToOAHHaA.

OcHoBHbIe CBOMCTBA ra3oBbix cMecel. Cnocobbl 3agaHns cmecn ra3oB. 3akoH [anbToHa.

CpefHsisi MonsipHast Macca cMecu rasoB. MapuparnbHble AaBneHus.

TepmoanHamunyeckne CBONCTBA peasibHbIX ra3os.

YpaBHeHue coctosHua BaH-gep-Baanbca.

AHanus ypasHeHusa BaH-gep-Baanbca.

Pv-guarpamma npu ¢asoBbIx Nepexoaax XUAKOCTM U rasa (auarpamma JHaproca).

KpI/ITI/I'-IeCKVIe napamMeTpbl BellecTBa.

YpaBHeHme BaH-,qep-Baanbca B NMpmuBeaeHHbIX NapamMeTpax COCTOAHUA.

YpaBHeHue cocTosHusS Ans peanbHbix razos M.[1.Bykanosuya n N.M.Hosumkosa.

3aKOH COXpaHeHuWsl 1 NpeBpaLLeHNs SHEPTMN. BHYTpeHHSIA aHeprus.

AHanuTnyeckoe BblpaxeHue paboTbl NpoLecca.

HNEEHEEEE RGN ENE

O6paTMMbIe n H606paTVIMbIe TepMoanHamMmmn4deckme npoLlecchol.




19 OG6LLee aHanUMTUYECKOE BbIPaXEHME NEPBOrO 3aKOHA TEPMOAMHAMUKM.

20 BHYTpeHHSAS 3Heprus 1 3HTanNbNus Kak sHepreTudeckue yHKLUMM COCTOSIHUSI aeanbHOro rasa.

21 OnpepgeneHns yaenbHoW (MaccoBow), 0GbEMHON 1 MOMNSIPHON TEMMOEMKOCTM ra3oB. Vx B3aMmMocBs3b.

22 AHanuTuyeckune BblipaXXeHUs Ansi TENNOEMKOCTeN ¢V 1 cP. 3aBUCUMOCTb TENNOEMKOCTH OT TemnepaTypbl.

23 3OnemMeHTbl MONEKYNAPHO-KMHETUYECKON N KBAHTOBOW TEOPUI TEMNOEMKOCTU.

24 UcTnHHasa n cpeaHsa TennoeMkocTu. OTHOLEHWE TENTOEMKOCTEN CP U CV.

25 TennoeMkocTb cmecen ngeanbHbIX ra3os. [pUGNMKEHHbIE 3HAYEHUSA TENNTOEMKOCTEN.

26 OHTponusA. BeluncneHne sHTponmm naeansHOro rasa ans obpatumMbix 1 HeobpaTMMbIX NPOLECCOB.

27 MN3o6paxxeHne n conoctaBneHne TENNOBLIX NPOLECCOB B pv U Ts — Agnarpamma.

28 O6Lwume BonNpoCkl UccrnegoBaHUs TEPMOOUHAMUYECKUX NPOLECCOB naeanbHbIX ra3os.

29 WccnegoBaHme M30XOpHOro u n3o6apHOro npoLeccos.

30 MccnepnoBaHve M3oTepMmnyeckoro 1 agunabaTtHoro npoueccos.

31 VccnegoBaHne NonUTPONHONO npolecca.

32 OCHOBHbIE NONOXEHNS BTOPOrO 3aKOHa TePMOAMHAMUKN.

33 KpyroBble TepMognHaMmyeckne npouecchbl U LUKIbI.

34 Tepmuyeckun KIMNA n xonoaunbHbIn KO3MMULMEHT LMKIOB.

35 Mpsimor o6paTumbii Lukn KapHo.

36 O6paTtHbIi 06paTnMbIn Lmk KapHo.

37 Teopema KapHo.

38 CaoiicTBa 06paTtMMbIX 1 HeOBpaTUMbIX LUKNOB. MaTteMaTnyeckoe BbipaXeHWe BTOPOro 3akoHa
TEPMOAMHAMUKM.

39 O0600LeHHbIN (pereHepaTMBHbIN) LMK KapHo.

40 MakcumanesHas pabota. lNMoHsaTme skceprvn. MNotepu paboTocnocobHOCTH B HEOBpaTUMbIX NpOLIECCax.

41 MepBbI 3aKOH TEPMOANHAMUKM B NPUMEHEHNM K MOTOKY ABMXYLLErocs rasa. Pabota npoTankuBaHums.

42 Pacnonaraemas pabota npu ncredeHun raza. CKOpoCTb UCTEYEHNSI U MACCOBbIV pacxof MaeansHoro rasa m3
CyXuBaroLLerocs conna.

43 CKOpOCTb UCTEYEHUS U MACCOBbIA pacxon naearnbHOro rasa u3 cyxatoLlerocs conna.

44 Ananus YPaBHEHNs MacCOBOrO pacxoAa NAearbHOro rasa U KpUTMYECKoe AaBreHme. Kputnyeckasi ckopocTb 1
MaKCMMarnbHbI pacxon naeansHoro rasa.

45 OCHOBHbI€E YCMNOBWSI TEYEHMS MAeanbHOro rasa no kaHanam nepemMeHHoOro cevYeHus.

46 Cny4yau ncredyeHus naeanbHOro rasa 13 Cy>XunsaroLlerocs conna.

47 NcTeyeHne naeanbHoro rasa u3 komomHmpoBaHHoro conna Jflasans.

48 [poccennpoBaHue rasa. YpaBHeHuMe npolecca gpoccenmpoBaHms. AddekT [xoynsa-TomncoHa.

49 HpoccennpoBaHue BaH-gep-Baanscosa rasa. Kpmsasi HBepcum.

50 CwmelueHuve ra3oB. 3ameHeHne aHTpONUN naeanbHbIX ra3oB NPy CMELLEHUN.

Cemectp 4

51 T-p — onarpamma ¢a3oBbiX Nnepexoaos BellectBa. OCHOBHbIE MOHATUS 1 ONpeaeneHnst NpoLeccoB hasoBbIX
nepexonos.

52 p — V- anarpamma BOASIHOrO napa.

53 Mpouecc nogorpesa xuakocTu. Mpadmnk nogorpesa XunakocTn B T-S koopauHaTax.

54 Mpouecc napoobpasoBaHms. BHELWHAS N BHYTPEHHSASA TENNOTbI NapoobpasoBaHms.

55 CyxoW HacblIWweHHbIN nap. [onHasa TennoTta Cyxoro HacklWeHHOro napa. Tabnuubl Cyxoro HacbILeHHOro napa.

56 BraxHbI HacblWeHHbIN BogsaHoW nap. NapameTpbl BNaXXHOrO HacbILWEHHOro napa.

57 YpaBHeHue KnanenpoHa-Knayauyca.

58 Mpouecc neperpesa napa. lNapameTpbl neperpeToro napa.

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

60 M30x0pHbI 1 n306apHbI TepMOgNHAMUYECKME NPOLIECCHI BOASIHOMO napa.

61 N3oTepmuyecknii n agnabaTtHbli TEPMOAMHAMMYECKME MPOLIECCHI BOASHOIO napa.

62 OCHOBHOW LMK MApOCWOBON YCTAHOBKM (LMK PeHkuHa) Ha neperpetoM nape 6e3 yyeta paboTtbl Hacoca.

63 Tepmuueckuii KM umkna PeHkuHa ¢ yyeTom paboTbl Hacoca.

64 YpenbHble pacxofpbl napa u Tennotbl. OTHOCUTENbHbIVM BHYTPEHHUI 1 abcontoTHbIn KM, umkna PeHknHa.

65 BnusaHne HavanbHoro aaeneHuns p1 Ha tepmuyeckuii KM rNcy.

66 BnusHne HavanbHoOW TemnepaTypbl napa t1 Ha Tepmuyeckuin KN4 MNCY.

67 BnusHmne koHeuHoro aaeneHunsa p2 Ha tepmudeckuin Krg ricy.

68 MyTn nosbiweHns Tepmudeckoro KL napocunosbix yCTaHOBOK. BTopuyHbIN neperpes napa.

69 TennoBow 6anaHc KOHAEHCALMOHHOM U TeNNOUKALMOHHON NapOCUIOBON YCTAHOBKN.




70 TennodmkaumonHblie umknbl. Lwkn MCY ¢ yxyALleHHbIM BakyyMOM B KOHAEHCaTope.

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

72 Lnkn MCY ¢ TypbuHamm ¢ perynmpyembiMyu oT6opamu napa (C 0AHMM NPOM3BOACTBEHHBLIM UMK
TennouKaLMOHHBIM UNU ABYMSi OQHOBPEMEHHO).

73 TepmoanHamudeckuin KN pereHepaTtMBHOrO LMKNa NapoCUioBON YCTaHOBKM.

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

75 YpaBHeHUs TennoBoro 6anaHca nutaTensHoro 6aka n nogorpesaTenen pereHepatueHoro unkna rNCy.

76 XonoguneHas ycTaHoOBKa, paboTatoLas no umkny KapHo. XonoamnbHbIA KO3OULNEHT.

77 Linkn napoBon KOMAPECCUOHHOM XONOAUINBHON MaLUVHbI.

78 Linkn Bo3ayLUHOM XONOANNBHON MaLUUHbI.

79 ABCOPOLUNOHHBIE XONOAUIBHBIE YCTAHOBKM.

80 Linkn napoaxeKTopHON XONOAMMBbHOW YCTaHOBKN.

81 Linkn napokoMnpeccnoHHOro TensIoBOro Hacoca 1 NapoKOMMPEeCCUOHHOIO 3KOMNOrMYeCcKM YNCTOrO TEMNMOBOro
Hacoca.

82 AHanu3 TennoBon 3KOHOMUYHOCTN Pa3oMKHYTOro umkna I'Ty.

83 BnusiHne napameTpoB pabouero Tena Ha TEMMOBY SKOHOMUYHOCTb MaeanbHOro 1 peansHoro uukna MTY.

84 PereHepatuBHbIn umkn [TY.

85 PereHepatuBHbIi uukn 'Y ¢ ABYXCTyNeHYaTbIM CXaTUEM 1 paclumpeHuem paboyero Tena.

86 MeToavka TepMmoanHaMMyecKoro pacdeta MHoroctyneHyatomn ['TY. OkcepreTudeckuii aHanms umknos TY.

87 Linkn naporasoBon yCTaHOBKU C KOTIOM-YTMUM3aTOPOM.

88 MaporazoBkle yCTaHOBKM CO COpOCOM ra3oB B TOMnKy napooro kotna (MY ¢ HU3koHanopHbIM
naporeHepaTopom).

89 [MaporasoBble YCTaHOBKM C BbICOKOHAMOPHbLIMU NaporeHepaTopamu.

90 lMony3aBucumas naporasoBasi yCTaHOBKa.

91 MpuHUMN paboTel nopluHeBbix OBC.

92 TepmoguHamuyeckuii aHanma umknos [BC ¢ nogBogoM TennoThl K paboyemy Teny npy NoCTOSHHOM obbeme.

93 TepmoguHamuyeckuii aHanma umknos [1BC ¢ nogBogoM TennoTsl K paboyemy Terny npy NOCTOSAHHOM
OaBneHuu.

94 TepmognHammyecknin aHanua uukna [BC co cmeluaHHbIM NOABOAOM TEMNNOThI K paboyemy Teny.

95 CpaBHeHMe TepMoaMHaMMUYeCKOM 3kOHOMUYHOCTHM Lmknos [BC.

96 OCHOBHbIE NPVHUUNMATIBHBIE CXEMbI Y LIMKIbl aTOMHbIX 3NIEKTPOCTaHLINNA.

97 MeToauka TepmoanHamuydeckoro pacyeta umkna ASC Ha HacbILeHHOM BOASHOM nape.

98 TepmoauHammnyeckne ocobeHHOCTM OBYXKOHTYpHOro umkna ASC Ha HacbILeHHOM BOOASHOM nape.

99 TepmoguHamMmuyeckne 0COGEHHOCTUN TPEXKOHTYPHOTO Linkna AQC Ha neperpeToM BoAsiHOM nape.

100 | BkcepreTmyeckuii aHanms TennoBon skoHOMUYHoCcTK uukna MNTY ASC.

6.3.2 TunoBble TecToBble 3a4aHUA

He npegycmoTpeHo.

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3agaumn, Kenchbl)

3apaHune Ne1.
[nsa naeanbHoro rasa TemnepaTtypHbli k03 UUNEHT 06beMHoro paclumperus Bp =1/273,15 Gbin nonyyeH npu

nzobapHomM Harpese ot 0 go 1°C. Onpegennts uncnosble 3HadeHus Bp npu 200°C n 400°C.

3apaHue Ne2.
M3 kOMOUHMPOBAHHOIO coMfa ra3oBor TypOuHbI BbITEKAKT MPOAYKTbI CropaHus npu gaeneHun P2= 0,13MMa.
Mpn Bxoge B conno gasneHue rasoB pasHo P1 = 0,1MlMa npu temnepatype 1200K. MaccoBbii pacxog, rasoe m = 0,8
kr/c. WcteyeHne cuutatb aguabaTtHbiM, a nokasatenb aguabatel k = Cp/Cv = 1,35. lpoayktbl cropaHua obnagatot
CBOWCTBaMM BO3dyXa. TpPEeHMEM B KaHane comnfa U BXOO4HOW CKOPOCTbi0 mpeHebpeyb. Onpegenutb MUHMMarbHOE U

BbIXOQHOE CevYeHnda conna, a Takke Temneparypy ra3oB npu BbiXxoae 13 conna.




6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npouleaypbl OLLEHUBAaHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

. B0O3MOXHOCTb MOMb30BaTbCA  CMPaBOYHLIMKM - TabnuuaMu, paspelleHHbIMU  criaigammy  CXem U
PUCYHKOB, KarnbKynsTOPOM;

. Bpems Ha noarotoBky oTBeTa Mo GuUneTy Ha Sk3aMeHe 45 MUHYT;

. Ha sawuty kypcoBoii paboThl NpegocTaenseTcs He 6onee 15 MUHYT, BKNoYast OTBETHI Ha BOMPOCHI.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHMUE OUCUUNIJIUHBI
7.1 YuebHasa nutepartypa

ABTOp 3arnasue | M3patenbCcTBO | Non nspnaHus | Ccbinka

7.1.1 OcHoBHas y4ye6GHas nuTepaTtypa

B. I 3nobun A. E.|TexHunuyeckas https://nizrp.narod.ru
KanuHnyes  A. H. [ TepmoguHamuka. /metod/tsuitd/17103
KongpaTteHko BbinonHeHune KypcoBoOm 33993.pdf
paboThl. MeToguueckne
yKkasaHus Ons  CTyAeHTOB
OYHOM W 3a04HOW  hopMm
0o0yyeHuss No HanpaeneHuto
nogrotoekm  13.03.01 —
TennosHepreTuka "
TennoTexHuka

BLWTS3 CNerynta 2024

B..  3nobuH, C.B.|TexHnyeckas M-80 06 N http://www.nizrp.nar
lop6Gan, T.10. | tepmogmHamumka [TekerT]. 'Hao fm IE’?;OBEJTG od.ru/metod/tsuitd/6.
KopoTtkoBa Y.2. BogaHnon nap. Uwuknbl y ' 2016 pdf

TENSNOCUIOBLIX  YCTAHOBOK: CBHU?%HJ#éFndq%:
yyebHoe nocobue

B.I.  3nobuH, C.B.|TexHnyeckas http://www.nizrp.nar
op6an, T.1O. | TepmogmHammka [TekcT]. M-Bo obpasoBaHus 1 od.ru/metod/tsuitd/5.
KopoTtkoBa Y.1.  OcCHOBHble  3aKOHbI Hayku P®, BLUTO 2016 pdf
TEPMOLMHAMUKN. Llnknbl cnerynTtq. — Cro.:
TEennoBbIX JBuraTenen: BLUTS CMNerynTn
y4yebHoe nocobue

7.1.2 lononHuTenbHasa y4yebHaa nutepartypa

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

MeToOMYeckMe yKasaHus K
nabopaTtopHoln pabote no M-Bo o6pasoBaHus n
avcumnnuHe  « TexHun4veckas Haykn P®, BLUT3

TepMoanHaMmKay ans cneryntq. — Cho.:
CTyOEeHTOB WHCTUTYTOB BWTS CMeryrTa
SHEPreTUKM n
aBTOMaTM3auuu n
©6e30TpbIBHbIX dopm
obyyeHus

2017

C.B. Topb6ain, M.C.|TexHnuyeckas http://www.nizrp.nar
JlnnaTtoB TepMmoavHamuka [TekcT] M-B0 Ha cwero od.ru/metod/tsuitd/2
MeToOUYECKME YKasaHus K BO Haykil n BbICLLeT 019 _08_26 01.pdf
o6pasoBanng PP, BLUTD
BbIMOMHEHNK  KOHTPOJIbHbIX :
cnerynta.- Crie. :
pabor gna obyvarowmxcs BLUT3 CN6MYMTA
WHcTuTyTa 6e30TpbIBHbIX
dopm 06yyeHus

2019




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

SHEepreTuKM n

aBTOMaTU3aUMM n

0e30TpbIBHbIX dhopm

oby4eHus

7.2 MNMepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U MHOPMAaLMOHHO-CMPABO4YHbIX CUCTEM

1. OnekTpoHHO-6MbnuoTevHas cuctema IPRbooks [QnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHas 6ubnunoteka BLUTS CIb INYMNTLH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
3. basa pgaHHbIX OGonblOK TexHudeckon 6ubnuotekn "CanT TennoTexHuka" [OneKTPOHHbIN pecypc].

URL:http://teplokot.ru/

7.3 NMepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro NporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
HOuarpamma HS ansa sBoabl u BogsdHoro napa v2.5

7.4 OnucaHmne MmaTepuanbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUEeCTBNEeHUA o6pa3oBaTeNnbHOro
npouecca no gucumninHe

Ayauntopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A
ayguTopust

MynbTmeauniiHoe obopyaoBaHue, cneuvanuaupoBaHHast Mebenb, focka
YyebHana ayguTtopus

CneunanuaupoBaHHasi Meberb, gocka
YuebHas aygutopus




