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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

Xumus

dusuka

MaTepuanoBegeHme, TEXHONOMMU KOHCTPYKLUMOHHBIX MaTepuanos
OneKTpoTEXHMKA U 3NEKTPOHUKA

BeeneHve B cneumanbHOCTb

'mpporasognHamuka (MasogmHamuka)

2 KOMMNETEHUUU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-3 : Cnoco6eH AeMOHCTpUpOBaTb NPMMEeHEeHNe OCHOBHbLIX CMOCOGOB Nony4YeHusi, 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

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

KoHTakTHas paboTta

Tlek.
(4achbl)

Mp.
(4achbl)

J1ab.
(4achbl)

CP
(vachl)

MHHoBALL.

¢opmMbl
3aHATUN

dopma
TekyLlero
KOHTpOns

Paspen 1. OcHoBHble 3aKOHbI
TePMOAVHAMUKMN.

Tema 1. MpeomeTt TEXHUYECKOMN
TEepPMOAMHaMUKUN U ee 3afaun.

BeeneHue; OCHOBHbIE NOHATUSA "
onpeneneHus; npeamet " meToa
TEXHUYECKON TEPMOANHAMMKY;
mMexgyHapogHas cuctema eguHuiy  (CU);
OCHOBHble TEPMOAMHAMMYECKNE NapamMeTpbl
COCTOSIHUS; TepMoAMHaMmMyeckass CuUCTeMa;
TepMOAMHaMUYECKUA npoLecc; Tennota wu
paboTta; TepmMoaMHaMUYECKOe paBHOBECHE.

Tema 2. YpaBHEHUA COCTOSHUS WaeanbHbIX
rasos.

OCHOBHble  3aKOHbI naeanbHOro  rasa;
ypaBHEHNE COCTOAHUA wnaealnbHbIX ra30B;
yHUMBepcarnbHoe ypaBHeHue COCTOSAHUSA
naeanbHOro rasa.

Tema 3. CMmecb ngeanbHbIX rasos.

OCHOBHble  CBOWCTBa ras3oBblX CMeCeMn;
cnocobbl 3agaHMsi CMecu [as3oB; rasoBas
NOCTOsIHHas cmecun rasos; cpeaHsis
MonsipHas mMacca cMmecu rasos;
napumanbHble AaBneHus.

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

Tema 4. PeanbHble rasbl.

CeoricTBa pearnbHbiX rasoB; YpaBHeHUEe
COCTOSIHMSA BaH-gep-Baanbca; aHanm3
ypaBHeHus1 BaH-gep-Baanbca; ypaBHeHue
COCTOSHMSA Ons  peanbHbix rasos  M.IT.
Bykanosuya " n.n. HoBukoBa;
TemnepaTypHble KO3 PULMNEHTHI.

Tema 5. [NepBbI 3aKOH TEPMOAUHAMUKMW.
3akoH COXpaHeHus " npespaLleHus
3Hepruu; BHYTPEHHAA 3Heprus;
aHanuTu4eckoe BblpaXXeHne paboTbl
npouecca; obpaTumble © HeobpaTuMble
npoLecchl; aHanuTu4eckoe BblpaXkeHne
nepBoro 3aKoHa TepPMOANHAMUKN;
HTanbNus.




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;
3NIEMEHTbl  MONEKYNAPHO-KMHETUYECKON U
KBAHTOBOW TeOpui TEMNOeMKOCTU; UCTUHHAas
W  CpedHsis  TEenroemMKoCTW;  OTHOLUEeHue
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 pabota Ne1 "OnpepeneHus
OTHoLeHus TennoemkocTten Cp k Cv"

Tema 7. TepmoanHamumyeckme mnpouecchl
noeanbHbIX ra3os.

O6wme BOMpochbl UCcNeaoBaHUS MPOLIECCOB;
N30XOpHbIA MpoLecc; M306apHbIi  NPOLECC;
N30TepPMUYECKNI npovecc; agnabaTtHbIn
MpOoLECC; NONIUTPOIHbIE NPOLIECCHI.
JlTabopaTopHaa pabota Ne2 "VccnepoBaHue
n30TepMMYecKoro npouecca",

JlabopaTopHaa pabota Ne3 "VccnepoBaHue
n3obapHoro npouecca”,

NlabopatopHass pabota Ned "WccnepoBaHue
NM30XOpHOro npouecca",

JlabopatopHasi pabota Ne5 "WccnepoBaHue
agmabaTHoro npouecca”.

Pasgen 4. BTopon 3aKoH TepMOAVHaMUKM.

Tema 8. BTOpow 3akoH TepMOANHAMMKMN.
OCHOBHblE  MOMOXEHWs  BTOPOr0  3aKoHa
TePMOANHAMUKMY; KpyroBble
TepMoanHamMu4eckne npouecchbl, UIn LMKIbI;
TEePMUYECKUI Kng 7] XONoANSbHbIN
KO3(PDULMEHT LMKINOB; MpAMOA MU obpaTHbIN
obpatumbin  uukn KapHo; Teopema KapHo;
CBOMCTBa 0OOpaTtuMbIX M HeobpaTUMbIX
UMKIMOB M MaTeMaTUyecKoe  BblpaxeHue
BTOPOro 3aKOHa TEPMOANHAMMKN.

Tema 9. OHTponMA TepmoaMHAMUYECKUX
npoLeccoB.

M3meHeHns aHTponuM B  0BpaTuMbIX U
HeobpaTMMbIX  npoueccax;  0B0OLEeHHbIN
(pereHepatuBHbIN) UMkn  KapHo; npuHUMN
BO3pacTaHUs  J3HTpPONMMNU U PU3NYECKUI
CMbICIT BTOPOro 3akoHa TepPMOAMHAMWKMK;
MakcuMMarbHasa paboTa; aKkceprus.

5 6
12 12
7
5




Pasgen 5. WcTeyeHne u agpoccenupoBaHue
rasos 1 Napos.

Tema 10. AcTteueHne rasos u napos. lNepBbii
3aKOH TEPMOOUHAMMUKM B MPUMEHEHMU K
MOTOKY OBMXyLLEerocs rasa; paboTta
npoTankuBaHwWs.  JarnbHeWwee  pas3BuTUe
YpaBHEHWs1 NEepBOro 3akoHa TepPMOAVMHAMMUKM
ANna noToka; pacnonaraemas pabota npwu
uctevyeHmnm rasa; aguabaTHbll  npouecc
UCTEYEHMs1 ras3a; WCTeYeHWe KanenbHOM
XWOKOCTU; CKOPOCTb UCTEYEHUS U MacCOBbIN
pacxof uaeanbHOro rasa M3 Cy>xuBatoLerocs
confa; aHanu3  ypaBHEHMS  MacCOBOrO
pacxoda wgeanbHOro rasa MW Kputuyeckoe
OaBreHuve; KpuTuyeckas CKOpOCTb n
MaKCMMarbHbI pacxod WAaeanbHOro rasa;
OCHOBHblE YCITOBMSI TeYEeHUs umaearnbHOro
rasa no KaHanam MEepeMeHHOro CeYeHus;
cryyam WCTeYeHMs ugeanbHOro rasa U3
CyXuBatoLLerocs conna; ncTeyeHme
noeanbHOro rasa W3 KOMOGWHMPOBAHHOIO
conna JlaBans; ucTeYeHWe rasoB C Y4YeToM
TPEHUSH; CTeYeHne BOAAHOro napa.

Tema 11. [poccenupoBaHue rasoB M Napos.
CMeLleHne ra3os.

OpoccennpoBaHue rasa; ypaBHeHue
npouecca ApOCCenMpoBaHuns; MccregoBaHue
npouecca JpoccennpoBaHus. adhpekT
[hxoyns — TomcoHa; gpoccenvpoBaHne BaH
-nep-BaanbcoBa rasa; kpuBas uMHBepcuw;
JpoccenvpoBaHve WM MATMe  BOASAHOro
napa; cMelleHune rasos; N3MeHEHne
HTPOMWM naeanbHbIX ra3oB NPY CMELLEHWMN.

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

51

17

78

KoHcynbTaumm 1 npoMexytovHas
aTTectaums (Sk3ameH)

2,5

33,5

Pasgen 6. BogsHon nap (peanbHbil ras).

Tema 12. BogsaHou nap (peanbHblivi ras).
OCHOBHble  MOHATUA U onpegeneHus;
Ounarpamma p — t BogsiHOrO napa; npouecchl
nogorpeea >XMAOKOCTW, napoobpasoBaHus U
naponeperpeBa; CYXOW HacCbILEHHbIA Map;
BNaXHbI  HACbIWEHHbIN  BOASIHOW  nap;
ypaBHeHMe KnanenpoHa-Knaysuyca;
npoLecc neperpesa napa;

Tema 13. TepMmoguHamuyeckue npouecchl B
napax.

Ouarpammbl T-s u h-s BogsHoOro napa;
TepMoguHamMmnyeckme npoLeccsl B napax.

Pasgen 7. LiMknbl napocunnoBblX YCTaHOBOK.




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; LMK NapoKOMMNPECCMOHHOTO
3KOSIOrMYECKN YMCTOro TENSIOBOIO Hacoca.

Pasgen 10. Uwuknbl rasoTypbuHHbIX 1
rasonopLUHEBbIX YCTAHOBOK.




Tema 20. Lmknbl ra3oTypOUHHbBIX YCTAHOBOK.
AHanna TennoBon 3KOHOMWYHOCTU
pa3oMKHYTOro uukna rTy. BrivaHue
napameTpoB paboyero Tena Ha TENMoBYH
3KOHOMWYHOCTb MAeanbHOro U pearnbHOro
umkna [TY. PereHepatmBHbin uukn [TY.
PereHepaTtnBHbIN LLAKIT rmy c
OBYXCTYMeH4YaTbiM CXaTUeM U pacLUMpeHNEM
paboyero Tena. OKcepreTUYeckuin aHanua
umkna I'Ty.

Tema 21. LUwuknbl  rasonopwHeBbiX U
Oun3enbHbIX ABUraTenen.

MpyHUMN paboTbl NOPLUHEBbIX OBC.
TepmoanHammyeckun aHanus uuknos [OBC.
TepmoanHammyeckmn aHanus uuknos OBC c
noABodoM TemnmnoTbl K paboyemy Temny npu
NMOCTOSSHHOM 0Obeme, Mpu  MOCTOSIHHOM
OaBNeHMM U CO CMELUaHHbIM  MOABOAOM
TennoTtel K pabovemy Teny. CpaBHeHue
TEPMOAMHAMMNYECKON 3KOHOMNYHOCTU

umknos OBC.

Pazgen 11. BuHapHble umknbl. Uuknbel MTY
AJ3C. MI'd-umknsbl.

Tema 22. BuHapHble UMKNbl — naporasoBble
yctaHosku (MIY).

TepMoguHaMmuMyeckme  LMKNbl  YCTaHOBOK.
Lukn TIY. Uukn napora3oBoit yCTaHOBKWU C
KOT/IOM-yTUNIN3aTOPOM. Mapora3oBble
yCTaHOBKM CO COpOCOM rasoB B  TOMKY
naposoro kotna (MY ¢ HW3KOHaNOPHbIM
naporeHepaTopom). lMaporasoBble YCTaHOBKM
C BbICOKOHamnopHbIMW  MaporeHepaTopamMu.
Monysasucumasn MNry.

Tema 23. Linknbl napoTypOUHHBIX YCTaHOBOK
aTOMHbIX 3MEeKTPOCTaHLUMNA.

®dunanyeckme OCHOBbI SOEpPHbIX MPOLIECCOB.
OCHOBHble  MpPUHUUNUATNbHbIE  CXEMbl WU
LMKIbl aTOMHbIX 3aneKkTpocTaHuun. MeTtoguka
TepMoaMHaMmyeckoro pacdeta umkna ASC

Ha HacCbILLEHHOM BOASHOM nape.
TepmoguHammnyeckme 0CcobOeHHOCTH
OBYXKOHTYPHOTO uunkna ASC Ha
HacblLLEHHOM BOASIHOM nape.
TepmMoguHaMmmyeckume 0COBEeHHOCTH
TpexkoHTypHoro uukrna A3C Ha neperpetomMm
BOASAHOM nape. TepmoguHammyeckue

ocobeHHocT uukna A3C ¢ rasoBbiM
TENnMoHOCUTENEM. JKCEepreTMYecKuin aHanus
TEMNoBOM 3KOHOMMYHOCTU uukna MTY.




Tema 24. MI'[], - umknbl.

TepMoguHaMmunyeckMe napameTpbl  Mras3webl,
Haxogslenca B marHutHom none. Lmkn M
-reHepaTopa. Linkn 3HEepreTU4eCcKom
ycTaHoBKM Ha 6Gasze  MI[-reHepaTopa.
MnasmeHHble MIO-reHepaTopbl. 2 4 4
[ocTonHcTBa 7 HeJocTaTkm MIra-
reHepaTopoB.

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 51 23

KOHch'IbTaLI,I/II/I 1N NPpOMEXYyTOYHasA

atTectauus (Ok3ameH, Kypcosas paborta) 2,5 33,5

Bcero koHTakTHasa pa6ora u CP no 192 168
AuUcuunnuvHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3agaumn KypcoBon paboTbl (npoekTa): Llenbto KypcoBor paboThbl aBnseTca opmMmpoBaHue
KOMMETEHUUI, CBSI3aHHbIX C U3yYeHNeM TEPMOOUHAMUYECKUX MPOLIECCOB B MAapOBbIX TypbuHax, MeTodoB pacyeTa
TEXHUYECKNX NapamMeTpPoB B XapakTepHbIX TOYKax LMKNa napoBbix TypbuHa, ¢ Nony4yeHWeM HaBbIKOB MO ONpeaereHnto
KOnu4yecTBa NoaBedeHHON U OTBEAEHHON TENNOTbLI B NApoBON TypbuHe, B pe3ynbTaTte KOTOPOro onpeaensior
Tepmuyeckme KL , ctenenn cyxoctu napa nocrne TypOuHbl, pacxod napa, TonnvMBa U oxnaxjarollenn Boabl B
paccYMTaHHbIX LMKNax U HEKOTOpblE ApYyrne napameTpsbl.

3apaya KypcoBow paboTbl HAay4YUTb CTYAEHTOB UCMOSMb30BaTb 3HAHWUSI MO 3aKOHOMEPHOCTSAM paboymnx NpoLeCcCcoB
B TypbuHe Ansa eé TepMOAMHaMUYECKOro pacyeTa, NPUBUTL HABbIKM K CAMOCTOSITENBHOMY aHanu3ay noryyYeHHbIX
pe3ynbTaToB.

4.2 TemaTuka KypcoBon paboTtbl (npoekTa): TepMoanHaMMYeCKnin pacyeT LUMKITOB NapoTypPOUHHBLIX YCTaHOBOK.

4.3 TpeboBaHUA K BbINOMHEHUIO U NPeACTaBeHUI0 pe3ynbTaToB KypcoBOM paboThkl (npoekTa):

PaboTa BbIMONHSAETCA MHAMBMAYANbHO MO YKa3aHHOMY BapuaHTy, C WUCMONb30BaHWEM METOAMYECKMX YKa3aHWW,
AvarpaMMm BOAbl U BOOAHOrO napa, OCHOBHOW M AONOMHUTENBHOW NuTepaTypbl N0 AUCLMNNNHE.

PesynbTaTbl npeacTaBnsalTCa B BuAe MNOSCHUTENbHOM 3anuckn, obbemom 40 cTp, copepxalen cnegywowimne
obs3aTenbHble ANeMeHTbI:

1. 3agaHue 1 ucxoaHble AaHHbIe ANd pacyeTa.

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

3. PacueT umkna napoTypOUHHBLIX YCTAHOBOK C MPOMEXYTOYHbIM NEPErpeBoM napa W ABYMSI pereHepaTtuBHbIMU
oTbopamu.

4. PacyeT uyukna napoTypOMHHbIX YCTAHOBOK C TennodumkaunoHHsiM oT6opom napa.

5. PacyeT umkna napoTypOUHHbBIX YCTaHOBOK C HeOBpaTMMbIMK MOTEPSIMU B TEMNSIOBOM Hacoce.

6. BoiBOAb!.

7. PucyHkmn B 3anucke: M300pasntb Cxembl YCTAHOBOK W Lmknbl B (p-v), (T-s), (h-s) anarpammax.

5. ®OHJ, OLIEHO4HbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasartenen, KpUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yNnbTaToB 0by4yeHUs
5.1.1 MNoka3aTenun oLueHuBaHuA

Kog HanmeHoBaHWe oLeHO4YHOro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00y4eHus
KOMMNeTeHLMmn cpencrea
Obyvarowniics:
1. [eMOHCTpupyeT yMeHne u4ntaTb U paspabaTbiBaTb TEXHONOIMMYECKne
CXeMbl, TepMOAMHaMUYeCKMe MpPOLECChl, UMKMbI, yMeeT OLueHMBaTb
napamMeTpbl  TEXHWMYECKONO  COCTOSIHMS,  pacno3HaBaTb  NPUYUHbBI
HapyLleHun B paboTe TENNOTEXHUYECKUX YCTAHOBOK N CUCTEM.
2. NcnonbayeT OCHOBHblE 3aKOHbI TEPMOANHAMMKN,
N 1. Bonpocbl yCTHOIo
TEPMOAMHAMMYECKNE  COOTHOLLEHUS, TepMOOUHMUYECKME  CBOWCTBA coBeces0BaHMs
abouynx Ten Ana pacdeta napameTpoB paboTbl M TEXHUYECKOro ’
OrlnK-3 P A P P P P 2. MpakTnko-

COCTOSIHUS! TENJTOSHEPreTUHECKOro 060PYA0BaHMSA N YCTPONCTB.

3. YmeeT onpegenaTtb MNocnegoBaTeNibHOCTb HeobXoaAMMbIX AEWCTBUNA
Npv BbINOSIHEHMW pPacYETOB TEPMOAUHAMMUYECKMX MPOLIECCOB, LIMKIIOB U
MX nokasaTenewm;

4. BnageeT MeTOAMKOW pas3paboTKM TEXHUYECKUX YCINOBUIA M pPeLueHUn
Ha  TEXHOMOTMYECKUE  M3MEHEHWUsl, PEKOHCTPYKUMIO,  TEeXHWUYeckoe
nepeBOOpYyXeHne n MOAEepHU3aLmLo TEeNnNoTEXHNYECKOro
0bopyaoBaHus;

OPUEHTUPOBAHHbIE 3afaHus
3. KypcoBasi pabota




5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatowmiica nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX TEPMOAMHAMUYECKMX 3aKOHOB,
CcBOOGOAHO OpMEHTUMPYETCS B OCHOBHbIX
MOHATUAX, TepMMHaX W onpeaeneHunsx
npy OTBETE; YCBOWM OCHOBHYIO W 3HAKOM C
OOMNOSTHUTENBHOM  NNTEPATYpoOn;  MOXeT
0B6bACHUTL B3aUMOCBS3b
TepMOAMHaMUYEeCKMX  NpoueccoB  Ans
nocnegytowen npodeccnoHanbHom
OeAaTenbHOCTW;  MpOsABNAET  TBOpYeckue
CMOCOOHOCTM U LUMPOKYKD 3pyauUMI0 B
ncnonb30BaHuM yyebHoro matepuana.

O6yyvarowminca  OeMOHCTpUpYeT  MpaBuITbHOE
NMOHMMaHWe  YCroBWUS  3agayn,  KypcoBOW
paboTbl, BrageHWe HaBblkaMW €ro aHanuaa,
BblOOpa HYXHbIX 3aKOHOB M hopMyn Ans ee
pelueHus, 3HaHVe pa3mepHocTen
TepMOANHAMUNYECKNX BENNYUH. Ymeet
NPUMEHsATb  MaTemaTMdeckuin annapaTt Ans
peanu3auMu nnaHa pelleHus 3ajavv U, ecriu
3TO Heobxogumo, MOXeT MpeacTaBUTb €ero
rpacudeckn. [Monyumn npaBwsbHbIA OTBET MU
MOXET ero MHTepnpeTnpoBaTh.

4 (xopoLuo)

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHuIn OCHOBHbIX
TepMOoAMHaMUYECKNX 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUSX W
onpegeneHnax TepPMOANHAMNYECKNX
NpPOLIECCOB; ycBowun OCHOBHYO
nuTepatypy; [OOMyCKaeT He3HauYnTerbHble
MOrpeLHOCT MNpu OTBeTax Ha BOMNPOCHI
3K3aMeHaLNOHHOro ouneta 7]
[ONONHUTENbHbIE BOMPOCHI
npenoaasaTens.

OOyuvaroLwmincs OEMOHCTPUPYET [OCTaTOYHOE
NMOHMMaHWe  YCNoBUS  3ajays,  KypcoBOW
paboTbl, BrageHWe HaBblkaMu €ro adanmaa,
BblbOpa HyXHbIX 3aKOHOB W hopMyn Ans ee
peLueHus, 3HaHVe pa3mepHocTei
TepMoaMHaMU4ecknx  BenuuuH.  [onyckaet
He3HauuTenbHble MOrpeLLIHoCTH npu
NPUMEHEHUN MaTemaTU4eckoro annapaTta ans
peanu3auuu nnaHa pelleHus 3agadn Nonyuun
NpaBUIbHbIN oTBeT " MOXeT ero
WHTEPNPETUPOBATb.

3 (yooBneTBOpUTENbHO)

O6yuvatowmiica nokasbliBaeT 3HaHWS
y4yebHOro matepuana B MWHWMalbHOM
obbewme; MoXeT cdhopmynunpoBaTb
TepMOAMHAMUYECKME 3aKOHbl, MOHATUS W
onpegeneHns TepMOANHAMUYECKNX
npoueccoB, HO Mpu 3TOM, Aonyckas
6onbLioe KONMM4ecTBO
HenpuHUMNUanbHbIX OWWOOK; 3HaKoM C
OCHOBHOW nuTeparypomn; gornyckaet
CylleCTBEHHble OlWMBKMn B OTBEeTe Ha
3K3aMeHe, HO MOXEeT YCTPaHUTb MX Noj
PYKOBOACTBOM Mpenogasarens

OOyuvaroLwmiics OEMOHCTPUPYET [OCTaTO4MHOE
NMoHMMaHWe  YCNoBUS  3ajadvn,  KypcoBOW
paboTbl, BrageHWe HaBblkaMX €ro aHanmaa,
BblbOpa HyXHbIX 3aKOHOB W ¢hopMyn Ans ee
peLueHus, 3HaHVe pa3mepHocTei
TepMoaMHaMU4ecknx  BenuuuH.  [onyckaet
He3HauuTenbHble MOrpeLIHoCTH npu
NPUMEHEHUN MaTemMaTU4eckoro annapaTta ans
peanusaumu nnaHa peweHus 3agayv MNonyunn
NpaBUIbHbIN oTBeT, HO ucnblTbiBaET
3aTpyOHEHWs C ero MHTeprnpeTaumen.

2
(HeyooBneTBOpPUTENBHO)

O6yvarwminca He WMMeeT [OCTaTO4YHOro

YPOBHSAl 3HAHWS AUCLUMUMNIWHBI, HE MOXeT
cchopmynmpoBaTb OCHOBHble
TEPMOAMHAMMUYECKME  3aKOHbl,  MIOXO

OPWEHTUPYETCH B OCHOBHBLIX MOHSITUAX W
onpeaeneHunsix; Noxo 3HaKOM C OCHOBHOWA
nuTepaTypou; gonyckaeT Mpu OTBETE Ha
9K3aMeHe CyLleCTBEeHHble OWWOKN U He
MOXET  YCTpaHWTb WX [Oaxe  noj
PYKOBOACTBOM NpenofasBaTtensi.

OOyuvalowmiics BHUKAEeT B CMbICIT  YCINOBMS
3agayun, MOHMMaeT MfaH ee peLleHusi, OHakKo,
HEe MOXeT B [MONMHOW Mepe C MOMOLB
MaTemMaTU4Yeckoro anmnaparta peanv3oBaTb ee

peLleHme. He 3HaeT pasMepHOCTU
TEPMOAMHAMUYECKNX  BENUYMH, HE  MOXeT
coenaTb PUCYHOK WIN CXEMY, MOSACHSIOLLYHO
pelueHne 3agayn. Obyuvatowmiica

OTKasblBaeTCA BLIMOMNHATL 3agaHue. Kypcosas
paboTa He nMpeacTaBneHa B CPOK WK  He
3almieHa.

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UIU UHbIe MaTepuarnbl, HeO6XoaNMbIe ANA OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n |

dopMynMpOBKM BOMPOCOB

Cemectp 3

OcHoBHbIE TepMOoOgnHaMmnyeckmne napameTpbl COCTOAHUA. EomHnubl n3MepeHua B cucteme Ccu.

Onpe,u,eneHMﬂ 1 CBOWCTBA TepMoanHaMmN4eCKnXx CUCTeM. TepMOﬂMHaMI/I‘-IeCKVII;I npouecc.

Tennotan pa60Ta, KakK pa3Hble (*)OprI nepenadun aHeprun. TepMOﬂI/IHaMI/I‘-IeCKoe paBHOBECHKE.

MoHaTne 06 naeansHom rase. OCHOBHbIE 3aKOHbI MAEarnbHbIX ra3oB.

ypaBHeHme COCTOSIHUS naearnbHbIX ra3oB. YaernbHasi ra3oBasi NOCTOSHHas.

YHMBepcaanoe YpaBHEHNE COCTOAHUA naeanbHOro rasa. YHMBepcaanaﬂ rasoBas NOCToAHHaA.

N[O~ |[WIN]|—

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




8 CpenHss MmonsipHasa Macca cMecu ra3oB. [NapumansHble JaBneHus.

9 TepmognHamuyeckune CBOVCTBA pearbHbIX ra3os.

10 YpaBHeHue coctosHus BaH-gep-Baanbca.

11 Ananus ypaBHeHus BaH-aep-Baanbca.

12 Pv-gnarpamma npu gasoBbIxX Nepexoaax XuakocTu 1 rasa (auarpamma dHgproca).

13 Kputuueckune napameTpsl BellecTsa.

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

15 YpaBHeHWe COCTosHUSA Anst peanbHbix razos M.[1.Bykanosuya n N.M.Hosumkosa.

16 3aKkoH coxpaHeHusa 1 NpeBpaLLeHns 3Heprum. BHyTpeHHsA aHeprus.

17 AHanuTuyeckoe BblpaxkeHne paboTbl npouecca.

18 O6paTtumble 1 HeoGpaTMble TEPMOOVNHAMUYECKME NPOLIECCHI.

19 OOLee aHanMTMYECKOE BbipaXXeHNE NEPBOro 3aKkoOHa TEPMOANHAMMKM.

20 BHYTpeHHsA aHeprus 1 aHTanbnus Kak aHepretTudeckne yHKLMM COCTOSHUA naeanbHoro rasa.

21 OnpepeneHuns ygenobHom (MaccoBow), 06bEMHOM 1 MOMSIPHON TEMMOEMKOCTM ra3oB. X B3aMMoCBA3b.

22 AHanuTuyeckune BblpakeHUs Ansi TENNOEMKOCTel cv 1 cP. 3aBUCUMOCTb TENNOEMKOCTH OT TemMnepaTypbl.

23 OnemeHTbl MONMEKYNSAPHO-KMHETUYECKON N KBAHTOBOW TEOPUIA TEMMOEMKOCTHU.

24 WNcTuHHas n cpegHas tennoemkocTn. OTHOLLEHME TEMNNIOEMKOCTEN CP U CV.

25 TennoemkocTb cMecen naeanbHbIX ra3oB. [1pubnmkeHHbIe 3HaYEHUS TENNIOEMKOCTEN.

26 OHTponus. BelumcneHne sHTponuu naeanbHoro rasa anst obpaTtMMelx 1 HEOGPATUMbIX MPOLIECCOB.

27 N3o6paxxeHre n conoctaBneHne TENMOBbIX MPOLECCOB B pv U Ts — Anarpamma.

28 O6wwme BoNpoCkI UccrneaoBaHns TePMOAUHAMNYECKUX NPOLLECCOB MaearnbHbIX ra3os.

29 WMccnenoBaHve M30XopHOro u n3obapHoro npoueccos.

30 WccnepoBaHue nsotepmuyeckoro 1 aguabaTHOro npoLeccos.

31 WccnepgoBaHve NnonUMTPONHOro npouecca.

32 OcCHOBHbIE NOMNOXEHNsi BTOPOro 3aKOHa TepMOAMHAMUKM.

33 KpyroBble TepmoanHamuyeckne npoLecchbl 1 LIMKIbI.

34 Tepmunyeckun KINO n xonoausnbHbIN KOIMMULMEHT LMKITOB.

35 Mpsimor o6paTtumbli Lmkn KapHo.

36 OOGpaTHbI 06paTuMbIl LMK KapHo.

37 Teopema KapHo.

38 CaoiicTBa 06paTtuMbIX 1 HeobpaTUMbIX LUKNOB. MaTtemaTnyeckoe BbipaXKeHne BTOPOro 3akoHa
TEPMOAMHAMUKM.

39 O600LeHHbIN (pereHepaTMBHbBIN) LMK KapHo.

40 MakcumanbHas paboTa. MNoHaTre akceprun. MNoTepm paboTocnocobHOCTN B HEOBpaTMMLIX NpoLeccax.

41 MepBbii 32KOH TEPMOAUHAMWKM B MPUMEHEHUU K MOTOKY ABMXYLLErocs rasa. PaboTa npoTankmeaHus.

492 Pacnonaraemas pabota npu ncredeHun raza. CKopocTb UCTEYEHNS U MACCOBbIV pacxof MaeansHoro rasa u3
CyXMBatoLLerocs conna.

43 CKOpPOCTb UCTEYEHUSI U MACCOBbI pacxon uaearnbHOro rasa u3 cy)aroLerocs conna.

44 AHanus YPaBHEHMsi MaccoBOro pacxoAa WAEasbHOrO rasa 1 KpUTUYeckoe AasrneHue. Kputnyeckasi CKOpocTb 1
MaKCMMarbHbI pacxon naearnsHoro rasa.

45 OcCHOBHbIE YCMNOBWSI TEYEHMS UAEANBHOIO ra3a no kaHanam nepemMeHHoOro Ce4YeHus.

46 Cnyyan ncreyeHns ngearnbHOro rasa u3 Cy>xmBatoLLerocs conna.

47 WcTeueHne nageansHoro rasa us kombuHmpoBaHHoro conna Jlasans.

48 [poccenupoBaHue rasa. YpaBHeHue npolecca gpoccenmpoBaHms. ekt [xoynga-TomncoHa.

49 [poccennpoBanne BaH-gep-Baanbcosa rasa. Kpmeasa nHeepcum.

50 CwmeLueHune ra3oB. MIameHeHne sHTPONUN naeasnbHbIX ra3oB NP CMELLEHWN.

Cemectp 4

51 T-p — gnarpamma asoBbIx NepexoaoB BellecTBa. OCHOBHbIE NMOHATUS N ONpPeAeneHnst NpoLeccoB hasoBbIX
nepexonos.

52 p — V- gnarpamma BoAsIHOrO napa.

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

54 Mpouecc napoobpa3oBaHust. BHELLHsSIS 1 BHYTPEHHAS TennoTel napoobpa3oBaHus.

55 CyxoW HacblIWweHHbIN nap. NonHas TennoTa Cyxoro HacklWeHHOro napa. Tabnuubl Cyxoro HacbILWeHHOro napa.

56 BnaxHbIi HacbIWeHHbIM BoAsHOW nap. MapameTpbl BNaXXHOrO HaCbILLEHHOro napa.

57 YpaBHeHue KnanenpoHa-Knaysnyca.

58 Mpouecc neperpesa napa. MapameTpbl neperpeToro napa.




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

60 M30x0pHbI M n306apHbI TepMOAMHAMUYECKME NPOLECChI BOASIHOMO napa.

61 N3oTepmuyecknii n agnabaTtHbli TEpMOAMHAMMYECKME MPOLIECCHI BOASHOIO napa.

62 OCHOBHOW LMK MApOCWIOBOI YCTAHOBKM (LMK PeHkuHa) Ha neperpetoM nape 6e3 yyeTta paboTbl Hacoca.

63 Tepmunyeckuin KM unkna PeHkuHa ¢ ydeToM paboTbl Hacoca.

64 YpaeneHble pacxodpbl napa v TennoTbl. OTHOCUTENbHbIN BHYTPEeHHWUI 1 abcontoTHbIi KM umkna PeHkuHa.

65 BnusaHne HavanbHoro gaenexHus p1 Ha tepmudeckui K4 MNcy.

66 BnusHne HavanbHOM TemnepaTypbl napa t1 Ha tepmuyeckuin KN4 MNCY.

67 BrnusHne koHe4yHoro aaeneHunsa p2 Ha tepmunyeckuin Krg ricy.

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

69 TennoBow 6anaHc KOHAEHCALMOHHOM U TeNNOodUKALMOHHON NapoCHIOBON YCTAHOBKN.

70 TennodgukaumoHHble umkrnbl. Lnkn MNCY ¢ yxyalweHHbIM BaKyyMOM B KOHAEHcaTope.

71 Unkn MNCY ¢ npotuBogaBneH4YeckumMmm TypouHamm (TypOuHbl TMna «P»).

79 LUnkn MNCY ¢ typbuHamun ¢ perynmpyembiMmmn otbopamu napa (C 0gHUM Npon3BOACTBEHHBIM NN
TennoUKaLMOHHBIM UNKU ABYMSI OQHOBPEMEHHO).

73 TepmoanHammyeckuin KM pereHepaTMBHOMO LMKIa NapoCunoBon YCTaHOBKM.

74 Cxema peanbHoro pereHepatusHoro uukna NCY u ero nsobpaxenue B guarpamme T-S.

75 YpaBHeHus TennoBoro 6anaHca nutaTensHoro 6aka n nogorpeBaTenen pereHepatneHoro uukna MNCy.

76 XonoaunbHasa ycTaHoBKa, paboTatowas no umkny KapHo. XonogunbHbin KO3ULMEHT.

77 Linkn napoBon KOMNPECCUOHHOWN XONOANSTbHON MaLUUHBbI.

78 Linkn Bo3ayLLHON XONOAMbHOW MaLUVHbI.

79 ABCcopbLUNOHHBLIE XONOAMNIbHBIE YCTAHOBKM.

80 Linkn napoaxekTopHOW XONOAMUMbHOW YCTaHOBKN.

81 Livkn napokoMnpecCnOoHHOIo TEMNMOBOro Hacoca 1 NapoOKOMMPECCUOHHOIO 3KONOrMYECKN YUCTOrO TEMNMOBOro
Hacoca.

82 AHanma TennoBo 3KOHOMUYHOCTWN pa3oMKHYTOro Lmkna MNTy.

83 BnusHue napameTpoB pabouero Tena Ha TEMMOBY 3KOHOMUYHOCTb MAeanbHOro 1 peansHoro uukna MTy.

84 PereHepatuBHbI unkn I'TY.

85 PereHepatuBHbIn unkn 'TY ¢ ABYXCTyneH4YaTbiM CXaTMeM M paclumpeHmem paboyero Ttena.

86 MeToavka TepMOAMHaMMYECKOro pacdeTa MHorocTyneHyarton ['TY. JkcepreTmdeckuii aHanus umknos ITY.

87 Linkn naporasoBon yCTaHOBKW C KOTIOM-YTUM3aTOPOM.

88 [Mapora3oBble yCcTaHOBKM CO COPOCOM ra3oB B Tonky napooro kotna (MY ¢ HU3koHanopHbIM
naporeHepaTopom).

89 [Mapora3oBble yCTaHOBKW C BbICOKOHaNOPHbIMK NaporeHepaTtopamu.

90 MonysaBucumas naporasoBasi yCTaHOBKa.

91 MpuHumn paboTbl nopwHeBbIx OBC.

92 TepmoanHammyecknin aHanua uuknos [BC ¢ nogBogom TennioThl kK paboyemMy Teny npm noCTOSHHOM 06beme.

93 TepmoanHammyeckunin aHanua uuknos [1BC ¢ nogBogom TennioThl kK paboyemy Teny npy noCTOSHHOM
AaBneHuu.

94 TepmognHammyeckuin aHanua uukna BC co cmellaHHbIM NOABOAOM TENNOThI K paboyemy Teny.

95 CpaBHeHne TepMoaMHaMMYeCKonM 3KoHOMUYHOCTM Lmknos [BC.

96 OcCHOBHbIe NpUHUUIMANbHbIE CXEMbI Y LIMKIbl aTOMHbIX 3NEKTPOCTaHLNNA.

97 MeTtoauka TepmoanHaMmmyeckoro pacdeta uukna ASC Ha HacbILLEeHHOM BOAAHOM nape.

98 TepmoanHammyeckmne 0cobeHHOCTM ABYXKOHTYPHOro uukna A9C Ha HacbILWEeHHOM BOASIHOM nape.

99 TepmoanHammyeckne 0cobeHHOCTM TPEXKOHTYPHOrO umkna AQC Ha neperpeToMm BogsiHOM nape.

100 | BkcepreTnyeckuin aHanma TennoBov 3KOHOMUYHOCTY umkna MNTY ASC.




5.2.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4a4u, KEUCbl)

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

3apaHue Ne2.

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

5.3 MeTtoguueckue matepuarnbl, onpeaensiolme npoueaypbl oueHUBaHUs 3HaHUN, YMeHUI, BlageHumn
(HaBbIKOB 1 (MNWN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka ob6yyatoLerocsi K NpoMeXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMm4eckomn
3a00/MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOM aTTecTauuMuM perrnaMmeHTUMpPOBaHO JoKanbHbIM HopmaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTeCcTaLumn o0yYaroLLmnXCa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimnHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOe TecTMpoBaHme NHasa

5.3.3 OcobeHHOCTU NpoBeAeHUA MPOMEXYTOYHON aTTecTauun No AMCLUNIIMHE

. B0O3MOXHOCTb MOMb30BaTbC  CMPaBOYHbIMM - TabnuMuaMu, paspelleHHbIMU  criailgamm  CXem U
PUCYHKOB, KanbKynsiTOPOM;

. Bpems Ha noarotoBky OTBeTa No GUNETy Ha dKk3aMeHe 45 MUHYT;

. Ha sawuty kypcoBoii paboTbl NpegocTaenseTcs He 6onee 15 MUHYT, BKNoYasi OTBETHI HA BOMPOCHI.

6. YHEBHO-METOOAMYECKOE N NUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
KpawHos, A. B., | TepmognHamumka n Tomck: Tomckuin http://www.iprbooksh
Mawkos, E. H. Tennonepegaya. Yactb 1. NONUTEXHUYECKUIA 2017 0p.ru/84039.html
TepmoguHamuka yHUBEpCUTET
B.I.  3no6uH, C.B.|TexHnyeckas M-BO 06ba30BaHMS 1 http://www.nizrp.nar
opb6an, T.1O. | TepmogmHammka [TekeT]. gq) BLITD od.ru/metod/tsuitd/6.
KopoTkoBa Y.2. BogaHon nap. Luknbl Cl-llla6yFK3[jl'lTD: _Cr6.: 2016 pdf
TEeNnocunoBbIX  YCTAHOBOK: BLLT CI'IéI'YI‘ITJJ,"
y4yebHoe nocobue
B.I.  3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
opban, T.HO. | TepmoanHamuka [TekerT]. M-Bo obpasoBaHus 1 od.ru/metod/tsuitd/5.
KopoTkoBa Y.1.  OCHOBHble  3aKOHbI Haykn P®, BLUT3 2016 pdf
TEPMOAMHAMMKN. Lnknbl cneryntg. — Crie.:
TENMoBbIX JBuraTtenen: BLUT3 CrerynTq
yyebHoe nocobue
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
C.B. Topb6ain, M.C.|TexHnuyeckas http://www.nizrp.nar
JlnnaToB TepMmoavHamumka  [TekcT] M-BO HAVKU 1 BbICLLErO od.ru/metod/tsuitd/2
METOAMYECKMe  yKasaHma K| o asoBayHm Po BLITO 019_08_26 01.pdf
BbIMOMHEHNIO  KOHTPOSbHbIX EI'IGFYI'IT,D, ) C’I'I6 . 2019
pabotr Aans  obyyarlmxcs BLITO CI'I6.I'YI'IT,I.J,.
WuctutyTa 6e30TpbIBHbIX
dopmM 06yyeHus
Komapos, A. A. TepmognHammka n AnmaTbl: Kazaxckui http://www.iprbooksh
cTatTucTnyeckas dusnka. HauMOHamNbHbIN 2013 0p.ru/59892.html
PyKOBOLI,CTBO K peweHunto YHUBEPCUTET UM. arb-
3agad. Yactb 1 dapabu




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

npoLieccos [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
lopban, M.C. | TennoemkocTen BO3dyxa od.ru/metod/tsuitd/7.
Jlnnatos Cp/Cv [TekeT]: 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
Kosblipes, A. B. TepmognHamunka n Tomck: TomMckui http://www.iprbooksh

MoneKkynsipHas cuanka rocyaapcTBEHHbIN op.ru/13871.html

YHMUBEPCUTET CUCTEM 2012
ynpasneHus un
pPagunoaneKkTPoHUKN, b
KoHTeHT

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U UHOPMAaLUUOHHO-CNPABOYHbLIX CUCTEM

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

2. OnekTpoHHas oubnunoteka BLUTO CIb INYMNTL [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa pgaHHbIXx OonblOK TexHudeckon 6ubnuotekn "Cant TennoTexHuka" [OneKTPOHHbIN pecypc].
URL:http://teplokot.ru/

6.3 MNepeyveHb NULIEH3MOHHOrO U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Ouarpamma HS gnsa soabl 1 BogsHoro napa v2.5

6.4 OnucaHue maTepuarnbHO-TEXHUYECKOM 6a3bl, HeO6X0AMMON ANA OCYLEeCTBIIeHUS obpa3oBaTeNibHOro
npouecca no gucumuninHe

AyauTopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A

ayautopus

MynbTrmeauinHoe obopyaosaHue, cneuuanusanpoaHHas mebenes, focka
YyebHasa ayguTtopusi

JlaBopaTopHble  YCTAHOBKM ANS  WUCMbITAHUSI  Pa3NUYHbIX  KOHCTPYKUMIA  TEMNOOOMEHHbIX
A-207 annapaToB, nabopaTopHas ycrtaHoBka TennocHabxeHne ¢ MICO, nabopaTopHbit CTeHZ Mo
nccnegoBaHuio TepMoAVHaAMUYECKMX NPOLECCOB

JNlabopaTopHasi  ycTaHOBKa AN ONpedeneHuss OTHOLIEHUs  TEemnnoeMKOoCTel  Bo3ayxa,
A-003 KanopumeTp Ans onpeaeneHunsi obLiel XecTkocT, TEpMOCTaT BUCKO3NMETPUYECKMN




