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1. Uenu n 3agaum gucumnnuHbl

Llenbio ocBoeHust gucumnimHbl « TexHnyeckaa TepmoanHamuka» sasnseTcs dgopMmmposa-
HMe KoMneTeHuun obyvarouieroca B obnactm npodeccuoHanbHOW OeATenbHOCTU u cdepe
npodeccuoHanbHoOn AeATENbHOCTMU:

- 16 CTpouTENBCTBO M XUMNLLHO-KOMMYHasbHOE X03ANCTBO (B cdhepe NPOEKTUPOBaAHUS U
aKcnnyaTauum o6BHEKTOB TENNOIHEPTETUKN N TEMNOTEXHUKN);

- 20 OnekTpoaHepreTuka (B ccpepe TENNOIHEPreTUKN U TEMNOTEXHUKN).

AvcumnnuHa HanpaBreHa Ha peLleHne TUNoB 3agad NpodeccnoHanbHON 4eATeNbHOCTU:
-CEepPBUCHO-3KCNIyaTalMOHHbIN

-Hanago4vHbIn

-OpraHn3aLMOHHO-YNpaBneH4YeCcKun

-NPOM3BOACTBEHHO-TEXHOMNOMMYECKNI

-MPOEKTHO-KOHCTPYKTOPCKUN.

Mporpamma cocTaBreHa B cOOTBeTCTBUM C TpebosaHuamu PepepanbHOro rocynap-
CTBEHHOro 06pa3oBaTeNbHOrO CTaHgapTa Bbicero obpasoBaHMs, HA OCHOBE NMPUMEPHON OC-
HOBHOM OOpasoBaTenNbHOM NMporpamMMbl BbiCLLEro 06pa3oBaHUSA MO HanpaBfieHUIO NOArOTOBKM
13.03.01 «TennoaHepreTnka n TeNNOTEXHUKAY, (YpPOBEHb 0O6pa3oBaHusa -Gakanaspuar).

2. MNMepeyeHb NnaHUpyeMbiX pe3ynbTaToOB OOYy4YeHUS, COOTHECEHHbIX C MiaHupye-
MbIMU pe3yfibTaTaMU OCBOEHUAA OCHOBHOMW Obpa3oBaTeribHOW NporpaMmmbl

B pesynbTate 0CcBOEHMS OUCLUNIIMHBLI B COOTBETCTBUM C NPEAYCMOTPEHHBIMU KOMMETEH-
UMaMn obyyaroLLMNCa OOMKEH:

Ne Koga HaumeHoBaHue komneTeH- | Kop v HaumeHoBaHWEe MHAMKATOpa OOCTMXKEHUST KOMMETEHLIMM
n/n Komne- umn
TeHUUn
1 OriK-4 CnocobeH pgemoHcTpuposate | W-4onk4 — EMOHCTPUPYET MOHMMaHME OCHOBHbLIX 3aKOHOB

NMpYMEHEeHNEe OCHOBHbLIX CMNO- | TepMOAUHAMUKM N TEPMOANHAMUYECKUX COOTHOLLEHNN
coboB nonyyexusi, npeobpaso-

BaHWUA, TpaHcCnopTa U MUCNoJb- _ —
30BAHUS TENHOTL! B TENNOTEX- WO-50nk-4 — MNMpuMeHseT 3HaHUA OCHOB TepMOAMHAMMKM OIS

HUYECKMX yCTAHOBKax M cu- | PACHETOB TEPMOAMHAMMYECKUX NPOLIECCOB, LMKIOB U UX MoKa-
cTemax 3aTenen

Koa v HaumeHoBaHve nHankaTopa goctke- | PesynbTathl 06y4eHus (nokasatenu oLeHUBaHNs)
HUSI KOMMEeTEeHLUN

Na-4onk-4 — eMOHCTPUPYET NOHUMaHKe oc- | 3HaeT OCHOBHblE 3aKOHbl TEPMOAMHAMWKM U TepmognHamu4ye-
HOBHbIX 3aKOHOB TEPMOANHAMUKN U TEPMO- CKne COOTHOLLEHUS

OMHaAMUYECKNUX COOTHOLLUEHWI YMeeT 3heKTUBHO UCMNOSb30BaTb OCHOBHbIE 3aKOHbI TEPMO-
OVWHaMUKK N TepMOoaMHaMUYECKUE COOTHOLLEHUS

ViMeeT HaBblKM AeMOHCTpauUUn MOHMMAHUA OCHOBHbIX 3aKOHOB
TEpPMOAMHAMUKN N TEPMOANHAMUYECKUX COOTHOLLEHWI

NO-50nk4 — MNMpuUMeHseT 3HaHWs OCHOB Tep- | 3HaeT OCHOBbI TEPMOAVHAMMKN OIS pacyeToB TEpMOgUHaAMUYe-
MOAMHAMMUKM OfS pacyeToB TepMOAWHAMM- | CKUX MPOLLECCOB, LUKITOB U UX NOKasaTenen

YeCKMX MpOLIEeCCoB, LMKMOB U UX MNokasaTe- | YMeeT NPUMEHSTb OCHOBbI TEPMOAMHAMUKN ONs pacyeToB Tep-
nen MOANHAMMUYECKMX NPOLLEeCCOoB, LUKIIOB U UX MOKa3aTenemn

ViMeeT HaBblkM NMPUMEHEHNS OCHOB TEPMOAMHAMUKN ANA pacye-
Ta TeEpMOAMHAMUNYECKUX MPOLLECCOB, LIMKINOB 1 NX NokasaTenemn

3. MecTo gucumnnuHbl B CTPYKType obpa3oBaTenbHOWU nporpammbl BO

AncumnnuHa «TexHnyeckas TepmoaMHaMuka» OTHocuTcs K mogynto broka 1 «O6sasa-
TenbHbLIN» OCHOBHOW OOpasoBaTenbHOW nNporpammbl Mo HanpaeneHuto nogrotosku 13.03.01



«TennosHepreTrka u TEMNOTEXHMKA», YypOBEHb OOpa3oBaHusa -6akanaspuar). QucuunnuHa saBe-
nsietcst 06513aTeNbHON K U3YyYEHWHO.

OvcumnnuHa «TexHudYeckas TepMoauHamMuka» GasupyeTcsl Ha 3HaHUSIX, YMEHUSIX W
HaBblKaX, MOyYEHHbIX NPV U3ydeHnn aucumnivH:«MatemaTtukay, «dusukay, «XuMmmsi».

OvcumnnuHa «TexHuyeckass TepMoauHaMuKa»—aBRAseTCs nNpealwecTByoLLen ans oceoe-
HUS  aucumniuvH:« TennoMmaccobmeH»,«TennoBble ABUraTenn W HarHetatenun»,«KoTenbHble»
YCTAHOBKM W MaporeHepaTtopbl», ANs NPOBEAEHUs cneaylowmnx npaktuk: MNponsBoacTBEHHAs
npakTuka, NpeaaunioMHas npakTuka.

4. O6bem aucuUUNNUHLI N BUAbI y4eOHoOM paboThbl
O6wan TpyaoeMKOCTb AUCUUMNINHBI COCTaBNSAET 8 3a4ETHbIX eaUHUL,.

Buabl yye6HOM paboThl Bcero PacnpepeneHue TpyaoeMKoCTH

akagemunye- no cemMecTpam, ak.u.
CKUX 3 4
Yyacos, ak. 4

Ob6wasn TpyaoeMKoCTb ANCLMMNINHBI 288 144 144

KonmakmHass paboma, 8 m.4. ayOumopHble 3aHs- 99,95 60,85 39,1

mus:;

Jlekunmn 33 15 18

8 mom yucrie 8 hopme npakmuyeckol - - -

nod2omosKu

JlabopaTtopHble paboTbl 15 15 -

8 mom yucrie 8 ghopme npakmuy4eckou - -

nod2omosKu

MpakTnyeckue 3aHaTua (M3) 48 30 18

8 mMom yucrie 8 ghopme npakmuyeckoul - - -

noGz2omosku

KoHcynbTauumm Tekyime 1,65 0,75 0,9

KoHcynbTauuu nepes aKk3ameHoMm 2 2

Bug atTectauum (3a4eT, 3Kk3aMeH) 0,3 0,1 0,2

CamocmosimenbHasi paboma: 154,25 83,15 71,1

M3yyeHne matepmanoB no yyebHukam (cobecepoBa- 98,2 51,15 47,1

HVe, TECTUPOBaHUE, peLUeHne Kenc-3agaHni)

N3yyeHne matepuanos, U3MNOXEHHbIX B nekuusx (co- 16 8 8

GecegoBaHne, TeCTMpPOBaHWe,  peLleHWe  Kenc-

3agaHun)

lMopgrotoBka K 3aluMTe NO MNPakTUHECKUM 3aHATUSAM Y 40 24 16

nabopartopHbiM paboTtam (cobecegoBaHme)

NMoaroToBKa K 3K3aMeHY (KOHTPOIb) 33,8 33,8

5 CopgepxaHue AUCLMUNNUHbI, CTPYKTYPUPOBaHHOE NO TeMaM C yKa3aHuem oTBe-
OEHHOro Ha HUX KONMM4YecTBa akageMU4eCKNX YacoB U BUAOB YY4EOHbIX 3aHATUM
5.1 CopepxaHune pasgenoB AUCLUNIUHDI

[o]
Ne HavmeHoBaHue pasaena TpypoemkocTs
CopepxaHue pasgena pasgena, va-
ANCLMNITUHBI
n/n Cbl
3-1 cemecTp
1.1. YpaBHeHMe nepBOro 3akoHa TEPMOAMHAMUKU U ero
MepBbiit 3aKOH TepMoauHa- | J1eHbI 5 5
1.2. N30X0pHbLIN 1 N306apHbI NPOLLECCHI
1 MUK/ 1 OCHOBHbIE TEPMOAM- N N
1.3. N3oTepmunueckunii n agmabaTHbIi NpoLIecehbl 23,1
Hamm4eckune npoueccel 1.4. O606LAIOLLMI NONUTPOMHbINA NPOLECC
1.5. BHYTpeHHss 1 BHELLHSI 0B6paTMOCTb
1.6 lNMpenBaputensHoe noHsaTMe 06 aHTponun. T — s ana-




rpamma u n3obpaxeHue B Hell TepMOaMHAMUYECKMX Mpo-
LLeCCOB.

BTopon 3akoH TepmoguHamu-
KM

2.1. KpyroBble npouecchl, umkn KapHo, noctynat Tomco-
Ha — lNnaHka n HekoTopble apyrne POPMyrNMPOBKN BTOPO-
ro 3aKoHa TepMOAVHaMUKM

2.2. Teopema KapHo

2.3. O606LWeHHbIN uMkn KapHo. HeobpaTumocTb 1 Teo-
pema 'yn n Ctogonel

2.4. CTtaTmyecknii xapaktep SHTPOMMM U BTOPOro 3akoHa
TEpPMOANHAMUKMN

2.5. ObbeagnHeHHOe ypaBHEHWE MepBOro M BTOPOro 3a-
KOHOB TEPMOAUHAMUKN

30

PaBHoBecne TepmoamMHamu-

YeCKMX CUCTEM U CBA3b Kaso-

pruyecknx MYHKLUUA 1 TepMn-
YeCKux napameTpoB

3.1 PaBHOBecCHe NpPOCTbIX TEPMOAMHAMMYECKMX CUCTEM
3.2. PaBHOBecCHE CNOXHbLIX TEPMOAUHAMUYECKUX CUCTEM
3.3 Xumunyeckuini noteHuman M paBHOBecue TepmoauHa-
MUYECKNX CUCTEM

3.4 CBA3b Mexay TEpPMUYECKMMW NapameTpamMun 1 Karo-
pUYeCKMMM  PYHKUMSIMM A7 NPOU3BOJSIBHOrO paboyero
Tena

3.5 YpaBHeHua MakcBenna, cBa3biBaloLLne TepMudeckue
napameTpbl U Kanopuieckme pyHKLMM

3.6 PaBHOBecKe nneHku, pasaensiiowen Be roMOreHHble
obnactu (casbl)

3.7 PaBHOBecKe B reteporeHHbIX cuctemax. YpaBHeHue
Jlannaca

3.8 ®a3oBoe paBHOBECUHE NPU OAMHAKOBbLIX U Pa3NNYHbIX
OaBrieHus

3.9 PaBHOBecKe B OManNeKkTpukax

3.10 lMoctynaTt B.HepHcTa unu TpeTuin 3akoH Tepmoau-
HaMVKu

30

CeolicTBa pearbHbIXx paboymnx
Ter, BblpaXeHHble nocpea-
CTBOM MapameTpuU4eckux
Anarpamm a3oBbIX Npespa-
LEeHnn

4.1 N3oTepmbl SHAptoca. YpaBHeHne BaH-gep-Baanbca.
4.2 TlpubnumxeHHocTb ypaBHeHUs1 BaH-gep-Baanbca.
ypaBHEHNE COOTBETCTBEHHbLIX COCTOSHUM W TepMoauHa-
Mudeckoe nogobwue, p — v gnarpamm ©as3oBbiX Npespa-
LEeHnn

4.3 CsoiicTBa paboyero Tena B 06nacTv HacbILLEHUS

4.4 MeToq nocTpoeHnst buHodanewn B p — V koopanHaTax
4.5 BakyymHoe kuneHve p —t nu T — s guarpammsl 4ns
BOAbI

4.6 MoctpoeHne T — s — gnarpammel. AHOManus Bodbl.
4.7 | — s — gnarpaMmma gns BoAbl M aHanM3 OCHOBHbIX
TEpMOAMHAMUYECKMX MpOLEeccoB B MNapaMeTpu4eckux
anarpammax

4.8 pv — p — guarpamma. Tennoemkoctn B AByxdasHOM
obnactu

4.9 VN3oxopHas n m3obapHas Tenrnoemkoctu B obnactu
neperpesa. ®a3oBble NpPeBpaLLEHMS NEPBOrO M BTOPOro
poaa

4.10 KpaTkun 0630p ypaBHEHMI COCTOSHMSA

30

TepMOD,VIHaMVI‘-IeCKI/le COOoT-
HOLIEeHnA OnAa noToka pa6o-
4yero Tena

5.1 YpaBHeHMe NepBoro 3akoHa TePMOANHAMUKN ANSA Mo-
TOKa

5.2 NcTeyeHne n3 otBepctust

5.3 CepxsBykoBble conna. CkopocTb 3Byka. [NokasaTternb
agnabartbl.

5.4 O6wwmi cnyyanm gBwmxeHust paboyvero Tena no kaHarny.
YpaBHeHne Bynuca. M'eomeTtpuyeckue, rpaBuTaLMOHHbIE
conna u guddysopsl. TpeHue npu ncTeyeHmnm

5.5 [poccenupoBaHue. AgnadatHbii acbdekT [xoyns —
TomncoHa

5.6 ViHBepcusa B agmabaTHom adpdpekTe [hroyns — Tomn-
COHa

5.7 lMNMpouecc kackagHOro pacLuMpeHust B rnyboknii Bakyym
5.8 Okceprus notoka

30




KOHch'IbTaLI,I/II/I TeKywine

0,8

3avert 0,1
4 1 cemecTp
6.1. MNopLlHeBbIE ABUraTeNM BHYTPEHHErO CropaHus, pa-
ooTatowime no umknam OTT0 U OM3ens
6.2. CmewaHHbn uukn mnu umkn Cabats (TpuHknepa)
ONS MOPLUHEBLIX OBUratenen BHYTPEHHErO CropaHus.
CpaBHeHNEe pacCMOTPEHHbIX LUKIOB. Y4YeT Heobpatumo-
cTu.
6 Uuknbl Tennocunosblx ycta- | 6.3. LiMknbl ra3oTypOuHHBIX ycTaHoBOK (BpaiToHa u
HOBOK Femdpn) 140,9
6.4. Vcnonb3oBaHue pereHepaumun. MHoroctyneHyaTtas
rasoTypbvHHas yctaHoBka. 3aMkHyTas rasoTypbuHHas
ycTaHoBKa. PeakTuBHble ABUraTenu.
6.5 Unkn PeHkuHa. BnusHue Ha kng HavanbHbIX U KOHEY-
HbIX NapameTpoB. [IPOMEXyTOYHbIN Neperpes.
6.6 PereHepauusi. buHapHble uuMknbl. BblpaboTtka anek-
TPO3HEPIUM HA TENJIOBOM NOTPEONEHNN.
KoHcynbTauum Tekywme 0,9
KoHcynbTaumm nepeq 3k3ameHoM 2
Ok3ameH 0,2
5.2 Pasgenbl AMCUMNNWHBI M BUAbI 3aHATUN
Ne Jlekuuu, NP, ne, | CPO, yac
HaumeHoBaHve pasgena QucuunmHbl
n/n yac yac yac
MepBbIi 32aKOH TEPMOANHAMUKMA U OCHOBHbIE TepMOAMHa-
1. MUYECKMe NpoLiecchl 3 4 6 23,1
BTopoi 3akoH TepMogUHaMMKN
2. P PMOA 3 6 15
PaBHOBeCKe TepMOAMHAMUYECKUX CUCTEM U CBSI3b Karopu-
3. YeCKUX OYHKLMIN N TEPMUYECKVX NapaMeTpoB 3 3 6 15
CaovicTBa pearnbHblx pabouunx Ten, BblpaXKeHHble nocpea-
4., CTBOM NapameTpuyeckux amarpamm asoBbix NpespaLLeHuit 3 4 6 15
TepMognHamMmn4yeckme COOTHOLLEHMS Ans NoToka paboyero
5. Tena 3 4 6 15
WKIbl TEMMOCUINOBBLIX YCTAaHOBOK
6. H y 18 18 71,1
5.2.1 lNNekuuum
Ne HanmeHoBaHue pasgena guc- . TpyooeMKocCTb,
TemaTtvka NeKUMOHHbBIX 3aHATUN
n/n LMNIHbBI yac

3 cemecTp




[MepBbIi 3aKOH TEPMOOUHAMMKMN
W OCHOBHble TepMoavHamuye-
CKue npoweccol

1.1. YpaBHeHe NepBOro 3akoHa TePMOAMHAMMUKM
N €ro YneHbl

1.2. N30XOpHbI 1 N300apHbI NPOLLECChI

1.3. N3oTepmunyecknin n agnabaTHbIN NpoLecchl
1.4. O606LatoLLmii NONMTPONHbIA NpoLecc

1.5. BHYTpEeHHSs1 U BHELUHSI 06paTMMOCTb

1.6 MNMpegBaputenbHoe nNoHsaTME 06 aHTponun. T —
S guarpaMmma 1 nsobpaxeHue B HeW TepMoauHa-
MUYECKMX MPOLIECCOB.

BTopoi 3akoH TepmMognHamMuku

2.1. KpyroBble npoueccol, unkn KapHo, noctynat
TomcoHa — NnaHka n HekoTopble apyrme opmy-
NNPOBKM BTOPOrO 3aKOHa TEPMOANHAMUKU

2.2. Teopema KapHo

2.3. O606uweHHbINn unkn KapHo. HeobpaTtumocTtb
n Teopema 'yn n Ctogonsl

2.4. CTaTMyecKknii xapaktep SHTPONUM U BTOPOro
3aKOHa TEpPMOOVUHAMUKK

2.5. O6bbeanHeHHOE ypaBHEHNE NEPBOro U BTO-
poro 3aKOHOB TEPMOANHAMUKU

PaBHOBecve TepmoguHamuye-
CKUX CMUCTEM U CBA3b Karopuye-
CKUX (OYHKUMA N TepMUYEeCcKnX
napamMeTpoB

3.1 PaBHOBecue npocTbIX TepMOAUHAMUYECKUX
cucrtem

3.2. PaBHOBeCKE CIOXHbIX TepMOAMHAMUYECKNX
cucrtem

3.3 Xumudeckuii noteHuman u paBHOBECUE Tep-
MOOMNHAMUYECKMX CUCTEM

3.4 CBA3b Mexay TepMnYeckMMu napameTpamum 1
Kanopuyecknmmn (OyHKUNAMU NS NPOU3BOSIbHOro
pabouero Tena

3.5 YpaBHeHus Makcsenna, cBsisbiBaloLue Tep-
MU4eckue napameTpbl K kanopuyeckne yHKUUN
3.6 PaBHOBecue nneHkW, pasgensollen ose ro-
MOreHHble obracTtu (dasbl)

3.7 PaBHOBecue B reTeporeHHblX cucTemax.
YpaBHeHue Jlannaca

3.8 ®dasoBoe paBHOBeECME MNPV OAMHAKOBLIX W
pasnuyHbIX JaBNeHUs

3.9 PaBHOBeCKe B OnanekTpmkax

3.10 TMoctynat B.HepHcta wnm Tpetun 3akoH
TEPMOAMHAMMKN

CsovictBa pearnbHbIXx pabounx
Ten, BblpaXXeHHblE NOCPeaCTBOM
napameTpuyeckMx  guarpamm
(ha3oBbIX NpeBpaLLeHnit

4.1 N3otepmbl JHAptoca. YpasHeHue BaH-gep-
Baanbca.

4.2 TpubnwkeHHOCTb ypaBHeHuss BaH-pep-
Baanbca. ypaBHeHVWe COOTBETCTBEHHbIX COCTOS-
HUWA U TepMoAaMHamuyeckoe nogobue, p — v ama-
rpaMmm pasoBbIX NpeBpaLLeHNI

4.3 CaoictBa pabodero Tena B obnactu Hachbl-
LieHus

4.4 MeTtopn nocTpoeHusi buHoganen B p — vV KOop-
anHaTax

4.5 BakyymHoe kuneHne p —tn T — s guarpammel
ansa Bogpl

4.6 MocTtpoeHne T — s — avarpammbl. AHomManusa
BOAbI.

4.7 | — s — gnarpaMmma Aans BoAdbl M aHanms oc-
HOBHbIX TEPMOAVUHAMUYECKUX NPOLECCoB B napa-
MeTpUYECKUx auarpaMmmax

4.8 pv — p — guarpamma. TennoemkocTu B AByX-
dasHom obnacTtu

4.9 N3oxopHasa u nobapHasi TeNIoemMKocTn B 06-
nactn neperpeBa. PasoBble npeBpalleHus nep-
BOrO M BTOPOro poga




4.10 KpaTkumit 0630p ypaBHEHUIA COCTOSAHUSA

TepmogMHaMmmyeckme  COOTHO-
WweHns gna noToka pabo4vero
Tena

5.1 YpaBHeHVe NepBOro 3akoHa TepMOAMHAMUKK
Ansi NoToKa

5.2 NcteyeHne 13 otBepcTus

5.3 CeepxaBykoBble conna. CkopocTb 3Byka. [lo-
Kasatenb aguabarbl.

5.4 O6bwwuin cnyyan aBwxeHus paboyero Tena no
KaHany. YpasHeHne Bynuca. [eomeTtpudeckue,
rpaBuMTauuoHHbIE conna n auddysopbl. TpeHne
npv UCTEYEHUM

5.5 [poccenupoBaHne. AguabatHbii 3ddeKkT
I[bxoyna — TomncoHa

5.6 NHBepcusa B agmnabaTHoM adhdpekTe [hxoynsa —
TomncoHa

5.7 MNpouecc kackagHOro pacumMpeHns B rnybokmn
BaKyyM

5.8 Okceprusa noToka

4 cemecTp

L|,VIKJ'II:I TENIOCUNOBbIX YCTaHO-
BOK

6.1. MNopLwHeBble ABUraTeNN BHYTPEHHErO Cropa-
Hug, paboTatoime no umknam OTTo n Ansens

6.2. CmewaHHbIn umkn unn uyukn Cabarta (Tpuk-
Krnepa) Ans nopLlHeBbIX ABUraTenemn BHyTPEHHEro
cropaHusl. CpaBHEHWE PaCCMOTPEHHbIX LMKMIOB.
Y4yeT HeobpaTUMocCTy.

6.3. Lmknbl ra3oTypbuHHbIX ycTaHoBoK (BpantoHa
n F'emdopn)

6.4. Vcnonb3oBaHue pereHepaunn. MHoOrocty-
neH4yartas rasotypbvHHas yctaHoBKa. 3amKHyTas
rasotypbvHHas yctaHoBka. PeakTuBHble ABura-
Tenu.

6.5 Uumkn PeHkunHa. BnusHue Ha kna HavanbHbIX U
KOHEYHbIX napameTpoB. [1poMeXyTOYHbIN nepe-
rpes.

6.6 PereHepauus. BuHapHble uMknbl. BeipaboTka
3N1EKTPO3HEPIMM Ha TEMIIOBOM NOTpPebNeHun.

18

5.2.2 JllabopaTopHbIN NPAKTUKYM

Ne
n/n

HanmeHoBaHune pasgena ancumnniinHbl

HanmeHoBaHue npakTn4ecknx pa60T

TpynoeMKkocTb,
yac

MepBbI 3aKOH TEpMOAUHAMUKN U OC-
HOBHble TepMoAWHAMU4Yeckue npo-
Lecchbl

OnpegeneHne ra3oBor NOCTOSAHHOMN
BO3ayxa

BTopon 3akoH TepmMognHaMnku

PaBHoBecve TepmoaMHaMUYECKUX Cu-
CTEM W CBSA3b Kanopuyeckux oyHKUUN
N TEPMUYECKNX NapamMeTpoB

OnpepneneHne TeNnoBOro 3KBMBANEH-
Ta MexaHu4yeckon paboThl




CeovictBa pearbHbiX paboumnx Ten,
Bblpa)X€HHblE MOCPEACTBOM MapaMeT-

VMlccnegoBaHuMe OCHOBHBIX TepMoau-

4 HaMW4ecknx napamMeTpoB BOAAHOIO 4
pnyecknx guarpamm ¢asoBbIX npe-
o napa v BraxxHoro Bosgyxa
BpaLleHun
5 TepmognHamuyeckue COOTHOLUEHUs | cTedeHne BO3ayxa C y4eToMm cun Tpe- 4
Ansi noToka paboyero Tena HUA
5.2.3 MNpakTuyeckue 3aHATUA
Ne TpynoemkocTb,
/n HanmeHoBaHue pasgena gncuunnuiel | HaumeHoBaHue npakTuyecknx pabot 4ac
3-1 cemecTp
MepBblIit 3aKOH TePMOAMHAMMUKL U Ooc- | TepMoOMHaMUYECKUI pacdeT OCHOB-
1. HOBHble TEPMOAMHAMMWYECKME MPO- | HbIX ra3oBbIX NPOLIECCOB 6
uecchol
. PacueT aHTponuu ngearnbHoro rasa.
2 BTopoi 3akoH TepMOogUHaMMKN 6
MakcumanbHas paboTa.
PaBHoBecve TepmMoaMHaMUYECKUX CU-
. | TepMognMHamMmKa XUMUYECKUX NpoLiec-
3 CTEM U CBSI3b Kanopuyeckux OyHKLMN cos 6
N TEpMUYECKUX NapamMeTpoB
Ceonctea peanbHbiXx pabounx Ten,
4 BblpaXXeHHble nocpeacTBoM napamet- | BoasHon nap. lNMpouecchbl M3mMeHeHus 6
puyeckux guarpamm asoBbIX Mpe- | COCTOSAHUS BOASHOro napa
BpaLLeHunn
5 TepmMoavHaMmmnyeckue  COOTHOWeEHUS | cTedyeHne ¢ y4eToOM COMpPOTUBIEHUN. 6
Onsi noToka paboyero Tena [poccenvpoBaHue rasos 1 napos
4-n cemecTp
6.1 TeopeTudeckne UUKIblI MOPLUHE-
BbIX [BuUratenen BHYTPEHHero cropa- 3
HUA
6.2 Limknbl ra3oTypOUHHBLIX YCTaHOBOK 3
6 Linknbl TeNnocunoBbIX YCTaHOBOK
6.3 PacyeT nopLuHeBOro komnpeccopa 3
6.4 LMkn C BTOPUYHBIM MNeperpesom 3

napa

6.5 TennodurkaLMOHHbIN LKA




6.6 PacueTr pereHepaTMBHOrO u 0Ou-
HapHOro LMKNoB

5.2.4 CamocTosiTenbHas pabota oby4arowmxcsa (CPO)

n/n

HanmeHoBaHune pasnena ancumnniinHbl

Bug CPC

TpyaoemMKkocTb,
yac

3-1 cemecTp

MMepBbIi 3aKOH TEPMOOMHAMMUKM WM  OCHOBHbIE
TepMoAnHaMmnyeckue npoLeccsl

MoproTtoBka K 3awmTte no nabo-
paTopHbiM paboTam (cobeceno-
BaHue)

MoproToBka K 3awWwmute Mo NpakTu-
yeckum pabotam (cobecenoBa-
Hue)

N3yueHne matepuanoB no y4eb-
Hukam (cobecemoBaHue, TeCTU-
poBaHwue, peLleHne Kenc 3agad)
N3yyeHne wmartepuanos, wusno-
)KEHHbIX B nekuusx (cobecenosa-
HWe, TecTupoBaHue, peLleHne
Kelc 3agay)

23,1

BTopon 3akoH TepmoanHaMuKkm

MogroTtoBka K 3awmTte no nabo-
paTtopHbiM paboTtam (cobeceno-
BaHue)
MoproTtoBka K 3awWwute Mo NpakTu-
yecknm paboTtam (cobecepoBa-
HKe)
N3yueHne matepuanos no y4ebd-
Hukam (cobecenoBaHue, TeCTU-
poBaHwue, peLleHne Kenc 3agad)
M3yyeHne maTtepnanos, uano-
XKEHHbIX B Nnekuusax (cobecenoBa-
HWe, TECTUPOBaHUE, peLleHmne
Kewc 3agay)

15

PaBHoBecue TepmMoanHaMUYECKUX CUCTEM U CBA3b
Kanopu4ecknx yHKUMN 1 TepMUYECKNX napameT-
pos

MogrotoBka K 3awmTte no nabo-
paTtopHbiM paboTtam (cobeceno-
BaHue)
MoproToBKa K 3awuTe Mo npakTu-
yecknm paboTtam (cobecepoBa-
HKe)
N3yueHne matepuanoB no y4ed-
Hukam (cobecepnoBaHue, TeCTU-
poBaHue, peLleHmne Kenc 3agad)
N3yyeHne maTepuanos, usno-
XKEHHbIX B nekumsx (cobecenosa-
HWe, TECTUPOBAHUE, PeLLEeHne
Kewnc 3agay)

15

CeoncTtBa peanbHbIX paboumx Ten, BblpaKeHHble
nocpeacTBOM napameTpuyeckux guarpamm caso-
BbIX NpeBpaLLleHnii

MoproTtoBka K 3awmTte no nabo-
paTtopHbiM paboTtam (cobeceno-
BaHue)
MoproToBKa K 3awuTe Mo NpakTu-
yecknm paboTtam (cobecepoBa-
Hue)
N3yueHne matepuanoB no y4eod-
Hukam (cobecepgoBaHue, TeCcTU-
poBaHwue, peLLeHne Kenc 3agady)
N3yyeHne maTepuanos, usno-
XeHHbIX B nekuusx (cobecenosa-
HWe, TECTUPOBAHUE, PeLLEHME

15




Kelnc 3agay)

MoaroToBka k 3awmTte no nabo-
paTopHbiM paboTam (cobeceno-
BaHue)
MoproToBKa K 3awmuTe Mo NpakTu-
yecknm paboTtam (cobecepoBa-
Hue)
MN3yyeHne maTtepuanoB no y4et- 15
Hukam (cobecenoBaHue, TeCTU-
poBaHWe, peLleHne Kelc 3apad)
MN3yyeHne matepuanos, nsno-
XEHHbIX B Nekumsix (cobecenoBa-
HWe, TeCTUpOBaHWe, peLleHne
Kelnc 3agady)

TepMOﬂVIHaMVI‘-IeCKI/Ie COOTHOWEeHNA AOnd noTokKa
pabo4ero Tena

4-n cemecTp

MoagrotoBka Kk 3awmrte no nabo-
paTopHbiM paboTtam (cobeceno-
BaHue)
MoproToBka K 3awute No NpakTu-
yeckum pabotam (cobecepnoBa-
HKe)
6 LInknbl TENNOCUNOBLIX YCTAHOBOK N3yyeHne maTepumanoB no y4eb- 71,1
Hukam (cobecefoBaHve, TecTu-
pOBaHWe, peLLeHne Kenc 3agady)
N3yyeHne matepuanos, usno-
XXEHHbIX B Nekumsx (cobecenoa-
HWe, TECTUpPOBaHUE, peLleHmne
Kenc 3agad)

6 Y4yebHO-MeTOaQMYECKOE U UH(hOopMaLMOHHOEe obecneyeHne AUCLUNIIUHBI

6.1 OcHOBHasa nuTepartypa

1. MeTtpos, A. N. TexHnyeckas TepmogmHamuka n tennonepeqada / A. W. MNetpos. — 3-e
n3g., ctep. — CaHnkr-lNeTtepbypr : JlaHb, 2024. — 428 c.
https://e.lanbook.com/book/362333

2. UmpenbmaH, H. M. TexHnyeckasa TepmoanHamuka : y4ebHoe nocobue ons sysos / H.
M. UnpenbmaH. — 3-e nsg., crep. — Cankr-lNeTtepbypr : NlaHb, 2021. — 352 c.
https://e.lanbook.com/book/176665

3. TexHnyeckas TepmogmHamuka : y4ebHuk / B. B. KapHayx, A. b. buptokos, K. A. Pxe-
cuk, A. H. JlebegeB. — [oHeuk : JoHHY3T umenn Tyran-bapaHosckoro, 2021. — 480 c.
https://e.lanbook.com/book/202715

6.2 [lononHuTenbHaa nutepartypa

1. TexHnyeckasn TepmoguHammka : ydebHoe nocobue / 1. I'. AmupxaHos, P. [1. Amupxa-
HoB, M. C. KypbaHranees [ gp.]. — KasaHb : KHUTY, 2017. — 320 c.
https://e.lanbook.com/book/138409

2. TexHnyeckas TepmogmMHamuka u Tennonepeaya : yyebHoe nocobue / A. B. [lenkos,
M. . Menkosepos, [1. B. YepHeHko, 0. H. LeB4yeHko. — KpacHosipck : Cubl'Y nm. akagemuka
M. ®. PeweTHéBa, 2020. — 102 c.
https://e.lanbook.com/book/165879

6.3 MNepeyeHb y4yebHO-MeTOAQUYECKOrO obecnevyeHus Ans camoctossiTenbHon pabo-
Thbl 0Oyyvarowmxcs

1. Oanbinue, M. M. MeTtoanyeckue ykasaHna ans obyyatowmxcs no OCBOEHUIO ANCLM-

nvH - (mogynen) BO®IBOY BO  BI'YUT  [OnekTpoHHbIN  pecypc]: MeToanye-



https://e.lanbook.com/book/362333
https://e.lanbook.com/book/176665
https://e.lanbook.com/book/202715
https://e.lanbook.com/book/138409
https://e.lanbook.com/book/165879

CKMe yKaszaHus onga obyyaroLmxca Ha BCeX YpOBHSAX Bbicwero obpasosanuna / M. M. daHbinus,
P. H. MNnoTtHukoBa; BIM'YUT, YuebHo-meToamyeckoe ynpaenenue. - BopoHex: BIYUT, 2016. —
32 C. Pexum aocrtyna B 3N1IEKTPOHHOM cpe-
ae: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813.

6.4 MNepe4yeHb pecypcoB MH(pOPMALMOHHO-TENIEKOMMYHUKALMOHHON ceTn «UHTep-
HeT», He0b6X0ANMbIX AN OCBOEHUA AUCLUNIUHBLI (Moayns)

HavmeHoBaHue pecypca cetu «MIHTepHeT» OIEeKTPOHHbLIN agpec pecypca
HaydHas anekmpoHHas bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas rinamgopma «FOpadlim» https://urait.ru/
3B6C «JlaHb» https://e.lanbook.com/

AUBEC «Mezaallpo» https://biblos.vsuet.ru/MegaPro/Web

Caum MuHucmepcmea HayKu u 8bicuie20o obpasosaHus | http://minobrnauki.gow.ru
P®

AnekmpoHHas uHghopmayuoHHO-obpa3oeameribHast http://education.vsuet.ru
cpeda ®r60OY BO «BI'YHUT

6.5 MNMepeyeHb MH(POPMALIMOHHBLIX TEXHONMOINMU, UCNONb3yeMbIX MPU ocyliecTBne-
HUM obGpasoBaTenibHOro npouecca No AMcumniuHe (Moaynko), BKIYasa nepevyeHb npo-
rpaMMHOro o6ecne4yeHusi U MUHGPOPMaLIMOHHbIX CMPaBO4YHbIX CUCTEM

Mpy M3yyvyeHUn AUCLMNNMHBLI UCNONb3YeTCa NporpaMmHoe obecnevyeHne, COBPEMEHHbIE
npodeccuoHanbHble 6a3bl AaHHbIX U MHPOPMAaLMOHHbIE cnpaBoYHble cuctembl: ANOC yHu-
BepcuTeTa, B TOM yucne Ha 6ase nporpammHon nnatgopmbl «Cpefa anekTpoHHoro obyveHns
3KL».

MpnM OCBOEHMM AUCLUMNIIMHBbI UCMONb3yeTCs JIMLEH3UOHHOE U OTKpbITOE Mnpo-
rpammHoe obecneyeHue

Mporpammel JNInueH3nn, pekBU3UTLI NOATBEPXKAAIOLWEro AOKYMEHTa
Adobe Reader XI (6ecnnaTHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.htmi
AnbT ObpasoBaHue JinueHsmsa Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License No

Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Professional Microsoft Open License
Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
Libre Office 6.1 JInuensna Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkmoyeH B yCTaHOBOYHbIN NakeT onepauyoHHON
cuctembl AnbT OB6pasoBaHue 8.2)

CnpaegoyYyHO-npasoenbie cucmembl

MporpamMmbi JTnueH3nn, peKBU3UTBLI NOATBEPXKAAIOLWEro JOKYMEHTa

[oroeop o coTpygHudecTBe ¢ “UHpopMcBS3b-yepHO3eMbe”, PerMoHanbHanbHbIN NH-
CnpaBoyHble npaBoBast hOPMaLMOHHbIN LIEHTP 06LLEPOCCUIACKOM CETU pacnpoCTpaHeHns NpaBoBoOn MHAOP-
Mnioc» Ne 8-99/RD o1 12.02.1999 r.



http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web
http://eopen.microsoft.com/
http://eopen.microsoft.com/

7. MaTepmnanbHO-TeEXHUYECKOe obecneyeHne AUCLUUNIUHBI

Aya. 53. YuyeBHaa ayautopus Ona npoBefeHus yy4ebHbix 3aHaTuin: MynbTUMeanniHbIN
npoektop Epson EB-430 B komnnekTe ¢ akpaHoM 132x234 n kpenneHnem ELPMB27.

Ayan. 311. YuyebHaa ayautopusa Ons npoBefeHus y4yebHbiX 3aHsaTui: JlabopaTopHbIn
cteHg - "Mupam" (10 wr.).

Ayan. 329. YuebHaa ayautopua Onsi npoBefeHus y4yeOHbiX 3aHsaTui: JlabopaTopHbIn
cteHg - "N19C" (8 wT.), nabopaTtopHbI cTeHa "OB" (2 wT.).

Ayan. 333. YuebHaa ayautopusa Ons npoBefeHus y4yeOHbiX 3aHsaTui: JlabopaTopHbIn
creHg "CUMSBM" (3 wrt.), nabopatopHbii cTeHn "OB" (2 wT.); MynbTUMEAUNHBLIN NPOEKTOP
BENQ MS500 B komnnekre ¢ akpaHoMm; komnbtoTep IntelCore i3 540 (1 wr.).

Aya. 315. KomnbtotepHbi knacc: Komnbetotep IntelCore i3 540 (5 wrT.).

[ononHMTENBHO ANs CaMoCToATENbHOM paboTbl 00y4aloLWNXCA NCNOMb3YTCA YnTalb-
Hble 3anbl pecypcHoro ueHTpa BI'YWUT ocHaweHHble KoMnbloTepamMn co cBO6OAHBIM JOCTYNOM
B ceTb VIHTEPHET 1 BMBNMOTEYHBIM N NHPOPMALIMOHHO- CMIPABOYHbIM CUCTEMAM

8.0ueHOo4YHble MaTepuanbl ANs NPOMEXYTOYHOM aTTectauum oOGy4varLwmxca no
OUCLUMUMNIINHE

OueHouHble maTepuansl (OM) ana gucumninHbl BKAOYaT B cebs:

- NepeYeHb KOMMNETEHUMI C YKa3aHNeM 3TanoB UX hOpMUPOBaAHMS B NPOLLECCE OCBOEHUS
obpasoBaTenbHOM NporpamMmeil;

- onucaHue nokasartenen n KpUTEPUEB OLEHMBAHUSA KOMMNETEHLMIN Ha Pas3nUYHbIX 3Tanax
nx OPMUPOBAHUS, ONUCAHNE LKA OLEHUBAHWS;

-TUMNOBbIE KOHTPOSbHbIE 3a4aHUsi UMW MHble MaTepuanbl, Heobxoanmble ANS OLEHKM
3HaHWUN, YMEHUIN, HABbIKOB M ONbiTa OEATENbHOCTU, XapakTepuayoLwwmx aTanbl OpMUPOBaHUS
KOMNeTeHUM B NpoLecce 0cBOeHMs1 obpa3oBaTeribHON NporpaMmmbl.

-MeToANYECKNE MaTepuanbl, onpeaensoLwmin Npoueaypbl OLEHMBAHUSA 3HAHUN, YMEHWUHN,
HaBbIKOB M OMblTa AEeATENbHOCTU, XapaKTepuayLwmnx atanbl OPMUPOBAHNSA KOMMNETEHLMA.

OM npeacTaBnaOTCA OTAENbHBIM KOMMOHEHTOM M BXOAAT B cocTaB paboyen npo-
rpamMmbl QUCLMNIINHbDI.

OueHo4Hble MaTepuansl opmupytotca B cootBetctBum ¢ 1 BI'YUT «lNonoxenne o6
OLIEHOYHbIX CpeacTBax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHusauMoOHHO-MeTOAUYEeCKUEe AaHHble AUCLMNIIUHbI ANA 3a04YHOMN
cdopmMbl 06y4eHunA

1.106beMbl pa3nuyHbix PopM yueGHON paboThbl U BUALI KOHTPONS B COOTBET-
CTBUMU C Y4eOHbIM NN1aHOM

Buabl yueb6HOM paboThl Bcero PacnpegeneHue TpyaoeMKOCTU No
akagem. cemecTpawm, ak. 4
Yacos, ak. 4 5
y

O6uwas TpyaoeMKoCTb AUCUMNIUHBI 288 144 144

Koumakmuasi paboma, e m.4y. aydu- 334 21,8 12,6

MOPHbIe 3aHAMUS:

TNekuuu 10 6 4

8 mom yucrie 8 ghopme npakmuy4eckoul 10 6 4

nodaomosku

JlTabGopaTopHble paboTbl 6 6 -

8 mom yucre 8 hopme npakmuyeckol 6 6 -

nodaomosku

MpakTuyeckme 3aHATUSA 12 8 4

8 mom yucrie 8 ghopme rnpakmuy4eckoul 12 8 4

noGz2omosku

KoHcynbTauum TekyLime 15 0,9 0,6

KoHcynbTauusa nepef ak3ameHoM 2 2

Buabl atTectaumm (3a4eT/ak3ameH) 0,3 0,1 0,2

PelLeH3npoBaHMe KOHTPOMbHbLIX paboT 1,6 0,8 0,8

06yyYaLmnXCca-3a04HUKOB

CamocmosimenbHast paboma: 243,9 118,3 125,6

MoarotoBka K 3awimTe MO MNpakTU4ECKUM

3aHATUAM (cobecenoBaHue) 16 8 8

MoproToBka K 3awWwmTe No nabopaTtopHbIM

3aHATUAM (cobecenosaHue) 6 6 -

M3yyeHne maTtepuanoB, MW3MOXEHHbIX B

nekumsix (cobecepoBaHve, TecTUpoBa- 10 6 4

HWe, peLueHne Kenc-3agaHunin)

M3yyeHne wmatepuanoB no ydebHukam

(cobecepgoBaHue, TecTUpoOBaHue, peLle-

HMe Kerc-3agaHunn) 193,5 89,1 104,4

KoHTponbHas pabota 18,4 9,2 9,2

MoparoTtoBKka K 3a4veTy/aK3ameHy (KOH- 10,7 3,9 6,8

TPOJb)




OUEHO4YHbLIE MATEPUAIbI
Onsa NPOMEXYTOYHOWU ATTECTALUU

no gucuunivHe

TexHnyeckas TepMoanHamMmKa




1.MepeyeHb KOMNETEHUMA C yKazaHMeM 3TanoB (hopMUPOBaAHUA KOMNETEHLUN

Ne Koa HanmeHoBaHune koM- Koa u HanmeHoBaHWe nHaukaTopa SOCTMXKEHMS KoMMe-
n/n KoMmne- neTeHunn TEeHUMM
TeHUUn
1 OrK-4 CnocobeH paemoHcTpuposate | -4onk-4 — [EMOHCTPMPYET MOHMMaHME OCHOBHbLIX 3aKOHOB

NPUMEHEHNE OCHOBHbIX CMO-
coboB nony4yenusi, npeobpaso-
BaHWs, TpaHcnopTa U MCMosb-
30BaHNA TENSOTbl B TENMOTEX-
HUYECKUX YCTaHOBKax W cu-
cTemax

TepMOoanMHaMNKN N TepMmoanHaMmnN4eCKnX COOTHOLLEHNN

WO-50nk-4 — MNMpuMeHseT 3HaHUA OCHOB TepMOAMHAMMUKM OIS
pac4yeToOB TePMOLAMHAMMUYECKNX NPOLIECCOB, LMKIIOB 1 UX MOKa-
3atenemn

Koo n HanmeHoBaHWe MHAUKaTopa OOCTMxXe-
HNA KOMNEeTEHLUN

PesynbTtatbl 06y4eHns (nokasaTenu oueHnBaHms)

Ua-4onk-a — JeMOHCTpUpyeT NOHMMaHWe oc-
HOBHbIX 3aKOHOB TEPMOAMHAMMUKM U TEPMO-
AVHAMUYECKNX COOTHOLLEHMWI

3HaeT OCHOBHblE 3aKOHbI TepMoAMHAMUKMN U TepMoaAnHamMu4e-
CKMe COOTHOLLEeHUA

YmeeT 3pEKTMBHO MCMONMb30BaTb OCHOBHbIE 3aKOHbI TEPMO-
OVNHAMUKM 1 TEPMOLAMHAMUYECKNE COOTHOLLEHNSI

MimeeT HaBbIkK OEeMOHCTpaunn NOHMMaHMA OCHOBHbIX 3aKOHOB
TepMoaAMHaAMUKN N TepMOoaNHaAMUNYEeCKNX COOTHOLLEHNN

UA-5onk-4 — MNpumeHseT 3HaHWS OCHOB Tep-
MOOMHaAMUKKM OnA pacyeToB TepMoaAUHaAMU-
YecKux MpoueccoB, UMKIIOB M UX MNokasaTe-

3HaeT OCHOBbI TEPMOAUHAMUKW A1 pacyeToB TepMoanHamMmye-
CKNX MPOLLECCOB, LIMKIMOB N X NokasaTenemn

Ymeet NPUMEHATb OCHOBbI TepMOANHAMUKN ONA pacyHeToB Tep-

nemn MOANHaMMYECKMX NPOLLECCOB, LIMKIOB M UX NokasaTenem
MiMeeT HaBbIKM NPUMEHEHUSI OCHOB TEPMOAMHAMMUKM ONS pacye-
Ta TEPMOAMHAMUYECKMX NPOLIECCOB, LMKMOB U MX NokasaTtenen
2. HacnopT (bOHAa OLEeHO4YHbIX cpeacTB nNo gucuunriinHe
Ne | KoHTponupyemblie mo- WHpeke OueHoYHble cpedcTBa TexHonornst oueHku (cno-
n/n aynu/pasgensl/Tembl KOHTpO- HanMeHoBaHue NeNe 3apa- co0b KoHTpoOns)
ANCUMNINHBI nunpye- HU
MOW KOM-
neTeH-
umu (Mnu
ee 4yactin)
Tect 28-31 KomnbloTepHoe  TecTupo-
BaHue
MepBbiit 3aKOH TepMO- CobecenoBaHue 1-3 KoHTponb  npenopaeBate-
1 JOVWHaMUKM 1 ocHoBHble | OlK —4 (3aver) nem
" | TepmoauHamuyeckue NabopaTtopHble paboTsl
npoLecchl lNpakTuyeckvie 3aHATUS 3awmTta npakTuyeckon u
(cobecedosaHue, eonpocbl K 17 na6opaTopHol paboTl
3awume npakmu4ecKkux u
nabopamopHbix pabom)
Tect 32.35 KomMmnbloTepHoe  TecTupo-
BaHue
CobecenoBaHue 4.5 KoHTponb  npenopaBate-
5 BTopon 3akoH Tepmo- OnK-4 (3aver) nem
AvHaMUKK NaBopaTopHble paBoTbl 5
(cobecedosaHue, 80MPOCHI K 18 3awmTa ”pat(TVNeCKOM n
3aujume nabopamopHbIXX naboparopHon paboThl
pabom)
Tect 39-39 KomnbloTepHoe  TecTupo-
BaHue
PasHoBecue Tepmoau- CobecenoBaHune 5 7 KoHTponb  npenopgasate-
HaMWYECKNX CUCTEM U OnK — 4 (3aueT) - nem
3 ;)BTK" E;”:?g”“en(;*:”; Na6opaTopHble paboTbl
ciu napanerpos e o | 19 | Sauma mpaKweckoii v
’ nabopartopHon paboThl
3awume npakmu4ecKkux u
nabopamopHbix pabom)




KomnbloTepHoe  TecTupo-
) Tect 40-43 P P
CBoiicTBa pearnbHbIX BaHue
paBoumX Tes, Bbipa- CobecepoBaHue 7.8 KoHTponb  npenopaBate-
4 | *ewHbie nocpeacteom | OMK -4 (3a4eT) nem
napameTpuyeckux aua- NaBopaTopHble paboTol
rpamm ¢pasoBbIX npe- lMpakTnyeckvie 3aHATUS 20 3awmTta npakTnyeckon u
BpaLLEHWMIA (cobecedosaHue, 6ornpocbl K nabopaTopHol paboTl
3awume npakmu4ecKkux u
nabopamopHbix pabom)
KomnbloTepHoe  TecTupo-
Tect 44-47 P P
BaHue
CobecepnoBaHue 9-10 KoHTponb  npenopaBate-
TepmognHamuyeckue OMK — 4 (saveT) nem
5 coomomﬁeva AnA No- Na6opaTopHble paboThbi
Toka paboyero Tena .
P lNpakTuyeckue 3aHATUSA 21 3awmta NpaKkTMYeckon K
(cobecedosaHue, 80Mpochbl K na6opaTopH ol pa60Tbl
3awume rnpakmu4yeckux u
nabopamopHbix pabom)
KomnbloTepHoe  TecTupo-
Tect 48-50 P P
BaHWe
CobecepoBaHune 11-16 KoHTponb  npenopasarte-
6 | Uvknbi Tennocunoseix | OMK -4 (aK3ameH) nem
yCTaHOBOK J'Ia6opaTopr|e pa6OTbI
I_IpaKTI/ILIeCKI/Ie 3aHATUA 2997 SaLU,MTa npaKTquCKof/" n

(cobecedosaHue, 6onpocbl K

3awume
nabopamopHbix pabom)

npakmu4eckux U

nabopartopHon paboThl

3. OueHouHbIe cpeacTBa ANA NPOMEXYTOYHOW aTTecTauum (3a4eT, IK3aMeH)

TunoBble KOHTPONbHbIE 3a4aHUsA UIN UHble MaTepuanbl, Heo6xoAuMble ANs OLEeH-
KA 3HAaHWW, YMEHWUHW, HaBbIKOB U (MNK) onbiTa AeATENbHOCTU, XapaKTepU3yHLWMUX 3Tanbl
copmMupoBaHMA KOMNEeTeHLUN B NpoLecce 0OCBOEHMA 0Opa3oBaTeNibHOW NporpamMmbl

3.1 CobecepoBaHue (3a4eT)

- OINK — 4 — CrnocobeH demoHcmpuposams MPUMEHEHUe OCHOBHbIX €riocobo8 rnosy4YeHus,
npeobpasosaHusi, mpaHcriopma u Uucrosib308aHuUsi Mernomsl 8 MerniomexHU4eCcKUxX ycmaHos-

Kax u cucmemax

Homep
TekcT Bonpoca
Borpoca
1 YpaBHeHWe NepBoro 3akoHa TEPMOANHAMUKN N €ro YreHbl
2 30XOpHbIV M n306apHbIV NpoLecchbl
3 V3oTepMuyeckin n agnabaTHbli NPOLLECChI
4 O600LarLLmii NONUTPONHBLIV NpoLecc
5 BHYTpEHHSAS N BHELLHAS 06paTUMOCTb
6 MpenBaputensHoe noHaTne o6 aHnTponun. T — S gnarpamma u nsobpaxeHue B HeW Tep-
MOANHAMMYECKUX NPOLECCOB.
7 Kpyrosble npouecchl, unkn KapHo, noctynat TomcoHa — [lnaHka U HekoTopble apyrue
dOPMYNUPOBKM BTOPOro 3aKoHa TEPMOAMHAMUKN
8 Teopema KapHo
9 0O606weHHbIV Unkn KapHo. HeobpatumocTtb 1 Teopema N'yn n Ctogonsl
10 CTaTmnyeckun xapakrep SHTPONUMN N BTOPOrO 3aKOHA TEPMOANHAMUKM




3.2CobecepnoBaHue (3K3aMeH)
- OlK — 4 — CnocobeH deMOHCMpuUpo8amb MpUMeHeHUEe OCHOBHbIX Ccr1ocoboe rnosnydeHus, rnpe-
obpasosaHusi, mpaHcrnopma u Ucrosib308aHuUsi Mersomsbl 8 MenomexHUYeCcKUX ycmaHoeKax u
cucmemax

Homep
TekcT Bonpoca
Bonpoca
11 MopLiHeBble ABMraTeny BHyTPEHHEro cropaHus, pabotawLime no unknam OtTo u fusens
12 CwmewaHHbii uukn unn umkn Cabats (TpuHknepa) Ans NOPLUHEBLIX ABUratenen BHYT-

peHHero cropaHusi. CpaBHEHME paCCMOTPEHHbLIX LMKIOB. Y4YeT HeobpaTnuMOoCTu.
13 Linknbl ra3oTypOuHHbIX ycTaHOBOK (BpanToHa u M'emcpu
Ucnonb3oBaHune pereHepauun. MHorocTtyneHuyatas rasoTtypbuHHas yctaHoBka. 3aMKHY-

14 Tas rasotypbuHHasa yctaHoBka. PeakTBHble ABuraten.

15 Linkn PeHknHa. BnvsiHue Ha kng, HayYanbHbIX U KOHEYHbIX NapameTpoB. [1pOMEXYyTOUHbIN
neperpes.

16 PereHepauus. BuHapHbie uuknbl. BeipaboTka anekTposaHeprum Ha Tennosom notpebne-
HUW.

3.4 3awmTa nabopatopHbIX paboT
- OlK — 4 — CnnocobeH deMOHCMpuUpOo8amb MPUMEHEHUE OCHOBHbIX Cr1ocobo8 rnony4YeHus, npe-
o0bpa3oeaHusi, mpaHcropma u Uucrosib308aHusi meromsl 8 MernjiomexHU4ecKUx ycmaHosKkax u
cucmemax

Homep o
TeKkCT BONPOCOB NPaKTUYECKMX 3aHATUN
Bonpoca
17 YHuBepcanbHag rasoBas NocTosiHHasi. Ee omanyecknii CMbICI U YUCIIEHHOE 3HaYeHMe.
18 YpaBHEHWE COCTOSIHUA Ansi ra30BOV CMeCcW, ONpefeneHne ra3oBo NOCTOSIHHOW CMECH.
19 TepmognHammnyeckmii npouecc (paBHOBECHLIN, HEPABHOBECHbIW, 0bpaTumbIi, Heobpa-
TUMbIN).
20 OcHoBHbIe ra3oBble NpoLecckl, rpacduyeckoe n3obpaxeHue npoueccos B P-V n T-S-
KoopAanHaTax.
21 MaccoBasi, 06beMHasa 1 MoSibHasi TENNIOEMKOCTU. B3anMocBs3b Mexay HUMN.

3.5 3awmTa npakTU4eCcKnx 3aHATUN
- OlK — 4 — CnnocobeH deMOHCMpUpOo8amb MPUMEHEHUE OCHOBHbIX €rocob08 rnosy4YeHus, rnpe-
obpasosaHusi, mpaHcrnopma u Ucrosib308aHuUs Mmernsaombl 8 MerniomexHUYeCcKUX ycmaHosKax u
cucmemax

Homep
TekcT Bonpoca
Bornpoca
22 TepmogmHamuyeckasi cuctema. Paboyee Teno.
23 OcCHOBHble TEpMOANHAMNYECKME NapaMeTpbl COCTOSHUS.
24 TepmoauHamMmyeckmii npouecc.YpaBHeEHNE COCTOSHUS.
25 VoeanbHbIn ras.YpaBHeHMEe COCTOSAHUSA naeanbHOro rasa.
26 PeanbHbIN ra3. YpaBHeHUe COCTOSIHUS peanbHOoro rasa.
27 BHyTpeHHss aHeprus.

3.6Tecmbi (mecmossie 3adaHusi K 3a4emy U 3K3aMeHy)
- OlNK — 4— CnocobeH demoHcmpuposams rnpUMeHeHUe OCHOBHbIX criocoboes rnosny4yeHus, rnpe-
obpasosaHus, mpaHcropma u Ucrosib308aHuUst mernsaomsbl 8 MernomexHU4eCcKUxX ycmaHoeKkax u
cucmemax

Howmep dopmynmpoBska Borpoca
Bonpoca




28 OcCHOBHble TepMOANHAMMYECKME NAapaMeTPbl COCTOSIHUS:
e -p,v.T
e -uql
e -i,s, U
29 CocTosiHMe ngeanbHOro rasa onvMcbiBaeTCs ypaBHEHNEM
e pv=RT
e pv=const
e pV=RT
30 YpaBHeHne Mariepa aons ngeanbHoro rasa UMeeT BUA:
o |=U+pV
e Q=U+L
e Cp=Cv+R
31 MNokasatenb agnabatbl k 3aBUCUT OT:
e -popgarasa
e - TemnepaTypsbl rasa
e - pouecca
32 YpaBHeHME NepBOro 3akoHa TeEpMOANHAMUKN:
e g=utl
e qg=c(T2-T1)
e (=Tds
33 OHTanbNus aTO:
e H=U+pV
o H=H2-H1
o Q=U+L
34 Mpouecc 2, n306paxxeHHbIN Ha PUCYHKE, ABMSETCS:
p
3 2 7 1n=00
4 2n=15
In=k
4n="1
5n=0
L3
4
e  130TEPMUYECKUM
e aanabaTHbIM
e MONUTPONHLIM
e  V30XOpPHbIM
35 Mpouecc 1, N306paxkeHHbIN Ha PUCYHKE, ABNAETCS:

Pi

3 Z 1 1n =00
4 2 =75
F =K
L=t
Sodi=ill

5
g,

e  130TEPMUYECKMUM
e aanabaTHbIM
e MOSUTPOMHbLIM




M30XOPHbIM

36 Mpouecc 3, n300paxxeHHbIN Ha PUCYHKE, ABNSETCS:
/D
3 2 7 1n=00
4 2n=15
M=K
Loarsi
S:r=0
5
4
*  130TEPMUYECKUM
e apuabaTHbIM
e  MOMUTPOMHBIM
®  /30XOpPHbIM
37 Mpouecc 4, n306paxeHHbIN Ha PUCYHKE, ABNSETCS:
/D
3 2 7 1n=0
4 2n=15
In=K
L=t
S5n=0
5
4
®  UN30TEPMUYECKUM
e agvnabaTHbIM
e  MOMUTPOMHbLIM
®  N30XOPHbIM
38 Mpouecc 5, N306paxkeHHbIN Ha PUCYHKE, ABNSETCS:

Pl
3 2 7 Z/7:OC
- 2n=15
2n=K
4.n=1
S =0
5
V
e 130TEPMUYECKUM
e aanabaTHbIM
e Kn306apHbLIM
®  N30XOpPHbIM




39

Pabota pacwmpeHnus B npouecce 1-2 (M306pakeHHbIN Ha PUCYHKE) paBHa:

P M
A
f4f-————- d
arl__ __ _ | i
V Mk
e 0,4 KOx
e 0KOx
o 0,3 MOx
o 0,3 KOx
40 Hanbonblwas paboTa coBepLuaeTcsa B npouecce:
P Mia
|
7
a
C
2
V M/ke
e -1c2
e -1a2
e -1a2un1s2
e -1B2
41 HanmeHblias paboTa coBepLuaeTcs B NpoLecce:
P M
|
7
a
/)
Z
V M/ke
o -1c2
o -1a2
e -1a2un1s2
e -1B2
42 Ecnu B Touke 1 R =300 Ox(kr K), T1 = 1000K, v1 = 3 m3/kr, TO faBneHue B npowecce 1-2

paBHO:




P Mia

V4 7
V M/kz
e 1Mna
e 0,1 Mna
e 1000 Kna
e 10000 MNa
43 N3obapHbIM siBNSeTca npouecc:
7y
4 L
) 2
& ] &
P .
S
[0 ¢
S
o 1
o 2
e 3
o 4
44 M30X0pHbLIM iBNSIETCS NpoLecc:
g
) 7
. P
S ¢
&
=0 ¢
S
o 1
o 2
e 3
o 4
45 M3oTepmMmyeckum aBngeTcs npouecc:




S
o 1
o 2
e 3
o 4
46 ApgvnabaTtHbIM siBNsSieTCs NpoLecc:
I
4 ¥
) 2
S ¢
4
[0 ¢
Y
o 1
o 2
e 3
o 4
47 Konu4yectBo Tennotel B npouecce 1-2 pasHo 500 [x/kr. YeMy paBHa 3HTPONUS B TOYKe

2?

LK
200 \—— T -}
|
|
|
|
|
5 S Ax/ke K)
o 7,5 [x/(kr K)
o 20 Ox/(kr K)
o 0 Ox/(kr K)
o 6 Ox/(kr K)



http://education.vsuet.ru/mod/resource/view.php?id=9255

48 Yemy paBeH 06bem rasa B Touke 2 npouecca 1-2, ecnm T1 = 1000K, T2 = 200K, V1 = 5m3;
e 100M3
P M
|
b 7
|
I
I
I
|
I
I s
5 Vr
e 10m3
e 1Mm3
e 20m3
49 Yemy paBHO AaBrieHue B Touke 1 npouecca 1-2, n3obpakeHHOro Ha pucyHke, ecnm T1 =
400K, T2 = 40K, p2 = 1Kna?
P Mia
7
z
V M/ke
e 10Kna
e 100 Kna
e 100 Mna
e 10 Mna
50 OTu BblpaXkeHus1 cnpaBeanvBbl ANs:
¢, =c¢,, h==%w;
e M30XOpPHOro npouecca
e un306apHoro npouecca
®  N30TEPMMYECKOro npouecca
e agmabaTHoOro npouecca

4. MeTognyeckue matepmanbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUW,
YMEHUN, HaBbIKOB U (UNN) onbiTa AeATEeNbHOCTU, XapaKTepusyrLwmx atanbl hopmmpoBa-
HUA KOMNEeTEeHLUUN.

4.1. PenTuUHroBasi cmctema OLIEHKN OCYLLECTBISETCA B Te4YeHMe BCEro cemecTtpa npu
npoBeaeHN ayanTOPHbIX 3aHATUI, nokadaTenem ®OC saBnsieTca TeKyLwmin onpoc B Buae cobe-
CefoBaHus, 3a Kaxabli NpaBunbHbIN OTBET oby4vatowwmiica nonyyaet 5 6annos (3ayteHo - 5,
He3auTeHo - 0). MakcumanbHoe 4Yncno 6annoB No pesynbTatam Tekylen paboTbl B ceMecTpe
50.

4.2. BanbHaa cucTemMa Cryxmut ansa nonyydeHns sayeta no AUCUMNIIMHe.

MakcumanbsHoe 4ncno 6annos 3a cemectp — 100.
MakcumarnbHoe ymcno 6annos No pesynbtatam Tekyllen paboTbl B cemectpe — 50.



MakcumanbHoe 4ncno 6annos Ha 3adeTte — 50.

MwuHumanbHoe yncrno 6annoB 3a TekyLuyto paboTty B cemectpe — 30.

Obyuvatowmncs, Habpaswmn B cemecTtpe MmeHee 30 6annoB MoxeT 3apaboTaTb AOMNOMHU-
TenbHble H6annbl, oTpaboTaB COOTBETCTBYOLWME pasaenbl QUCUMNANHBI UKW BbINOSTHMB 00s3a-
TenbHble 3a4aHns, ANga Toro YTobbl ObITh 4ONYLEHHbIM 40 3a4eTa.

O6yuvatowwmncs, HabpasLumin 3a TekyLyo paboTty meHee 30 6annos, T.K. HE BbIMNOMHUIT BCHO
paboTy B cemecTpe no Oo6beKkTMBHbIM MpuynHam (6onesHb, oduumanbHoe ocBoboXaeHne u
T.N.) gonyckaeTcs A0 3a4eTa, OJHAKO eMy OOMNOMHUTENBHO 3aJatoTcs BOMNpockl Ha cobeceno-
BaHWM MO pasgenam, BbIHOCMMbIM Ha 3a4eT.

B cnyyae HeygoBneTBopuTenbHOM caavm 3adeta obyyarowemMmycs npegocrasnsaercsa npa-
BO MOBTOPHOWN cAayv B CPOK, YCTAHOBIIEHHbIA ANS NMKBUOALMM akageMUYeCcKon 3a40SMKEHHO-
CTW MO UTOram COOTBETCTBYOLEN ceccun. [py NOBTOPHOM caaye 3aveTta KONM4ecTBo HabpaH-
HbIX CTYAEHTOM 6annoB Ha NpeablayLem 3a4eTe He Yy4nTbiBaeTCs.

3ayeT npoBOAUTCA B BUAE TECTOBOro 3afaHusi U KeUc-3aAaHuA.

OK3aMeH MOXeT NPOBOAUTLCA B BMAE TECTOBOro 3aJaHus U Kenc-3agaHusa unu cobe-
cefoBaHuA N Kenc-3agaHum n/mnn 3apau.

[na nony4yeHus OUEHKN «OTAMYHO» CyMMmapHas GanbHO-penTUHroBasi OLEHKa no pe-
3ynbTatam paboTbl B CEMECTpe 1 Ha 3K3aMeHe AosfmkHa coctaensaTb 90 u Bbiwe 6annos;

- OLIEHKM «XOPOLLO» CyMMapHasa 6anbHO-penTUHroBasi OLeHKa CTydeHTa no pesynbratam
paboThbl B CEMECTPE N Ha 3K3aMeHe AOSMKHa cocTaBnsaTb oT 75 ao 89,99 6annos;

- OLUEHKN «yOOBIIeTBOPUTENBHO» CymMMapHas 6anbHo-pernTuHroBasi oueHka oby4aroLe-
rocst No pesynbtatam paboTbl B CEMECTPE M Ha dK3aMeHe LOSKHa cocTaBnaTb oT 60 go 74,99
6annos;

- OUEHKM «HeyOoBNeTBOPUTESNbHO» CyMMapHasa HanbHO-penTuHroBasi oueHka obydato-
Lerocsa no pesynbtatam paboTbl B CEMECTPE M Ha 3K3aMeHe [OMmKHa COCTaBnsaATb MeHee 60
6annos.

O6yuvatowmmce, Habpaswnin B cemectpe MeHee 30 6annoB mMoxeT 3apaboTaTb 4ONOSHU-
TenbHble H6annbl, oTpaboTaB COOTBETCTBYIOLWMNE pasaesibl AUCUUNNNHBI UK BbINOMNHUB 0643a-
TenbHble 3a4aHns, Ans Toro 4Tobbl ObiTb OMNYLWEHHBIM 0 3K3aMeHa.

Ob6yuatowmnica, HabpaBLwnn 3a TekyLyto padoty meHee 30 6annos, T.K. HE BbIMNOMHUI BCHO
paboTy B cemecTpe no O6bLEKTMBHbIM NpuynHam (6onesHb, oduumanbHoe 0cBOBOXAEHUE U
T.N.), AoNycKaeTca OO 9K3aMeHa, OAHaKo eMy AOMOMHUTENbHO 3a4alTCs BONPOChl Ha cobece-
AO0BaHMM No pasgenam, BbIHOCMMbIM Ha 3K3aMeH.

B cnyyae HeygoBneTBopuTENbHOM cOavy 3k3ameHa obydarowemycsan pegocTaBnsercs
npaBo NOBTOPHOW CAAYn B CPOK, YCTAHOBMEHHbLIN ANSA NUKBUAALMM aKkageMUYeCcKom 3a40MMKeH-
HOCTWU NO MUTOraMm COOTBETCTBYKOLLEN ceccun. [1py NOBTOPHOM cOadvye 3dK3aMeHa KOSIMYecTBO
HabpaHHbIX CTyaAeHTOM 6annoB Ha NpeablayLWemM 3Kk3aMeHe He YYNTbIBaeTCs.



5. OnucaHue nokasarenewn u KpUTEpUEeM OL,eHUBAHUSI KOMMETEeHUUM Ha pasfiMyHbIX 3Tanax ux popmmpoBaHusi, oNMcaHue LIKan

OUueHUBaHuA OnA Kaxagoro pe3ynbrarta o6yquvm

MpeomeT oueHKkM (MPOJYKT UNu npo-
uecc)

MokasaTenb oueHu-
BaHUA

Kputepum oueHnBaHus cpopMmMpoBaHHOCTU KOM-
neTeHUun

LLikana oueHMBaHUA

Axkagemuyeckas
OLeHKa

YpoBeHb ocBoe-
HUA KOMNEeTeHLUN

- OlNK — 4— CriocobeH demoHCcmpuposams rnpUMeHeHUe

OCHOBHbIX cr1ocoboe nosyyeHus, MpeobpasoeaHus, mpaHcrnopma u ucrosb306ea-
HUSI mernomsl 8 MerniomexHU4YeckUX ycmaHoseKax U cucmemax

OCBO€Ha
50% v 6onee npaBUIbHbLIX OTBETOB 3a4TeHo (6a3oBbIn, NOBbI-
LLIEHHbIN)
Pesynbtat  Tectupo-
TecT (3aver) BaHZFI P
o He ocBOeHa
meHee 50% npaBunbHbIX OTBETOB He 3a4yTeHo (HELOCTATOUHbIN)
SHaTb OCHOBHbIE  (u- O6yvaowunca nonHo M nocrneaoBaTeNibHO PacKpbIS OcBoeHa (6a30Bbii
3n4eckne Teopuu, He- Tel\/)I/ BOMDOCOB packp 3a4YTeHOo MOBbILIEHHbII) '
obxogumble Ona  pe- y P
LweHus uccneposa-
TenbCKUX W npuknag-
CobecepnoBaHue (3a4eT) HbIX 3a4au, CBA3aHHbIX
C pacuyetom, noa6o- O6yyvarowuicss HeNorHO N/UNK HenocregoBaTeNbHO He 334TeHo He OCBOEHAa
poM M HacTPOWKOM packpbin TeMy BOMpPOCOB (HepocTaTOYHbIN)
TennoTeXHN4EeCKoro
obopyanoBaHus
90% n 6onee npaBuUITbHLIX OTBETOB OTNUYHO 0CBOEHa
75 — 89,99% npaBurbHbIX OTBETOB X0opoLuo (6230Bbii1, OB
Pesynbtat  Tectupo- - e
TecT (aK3ameH) y P 60 — 74,99% npaBuIbHbIX OTBETOB YROBNETBOPU LLIEHHbIN)
BaHWs TeNbHO
MeHee 60% npaBurbHbIX OTBETOB HEYAOBINETBOPN- HE ocBOGHa |
TernbHO (HegocTaToYHbIN)
OOyvatoluincs oTBETUN Ha BCE BOMPOCHI, AONYCTUI
3HaTb OCHOBHblE (ou- y t P » Aony OTNNYHO y
He Oonee 1 ownbkK B OTBETE OcBoeHa (6a308Bbii,
3uyeckne Teopuu, He- > =
OOyvatoluncs oTBETUN Ha BCE BOMPOCH! ,[4ONYCTUI NOBbILLIEHHbIN)
obxognmble Ons  pe- XOpoLlo
CobecepoBaHue (ak3ameH) bonee 1, Ho MeHee 3 ownBOK
LweHus uccneposa-
Tenbckmx M npuknag- | Obydyarowminca oTBETUI He Ha BCe BOMPOCHI, HO B TeX, | yAOBEeTBOPU-
HbIX 3a[a4, CBA3aHHbIX | HA KOTOpbIe Aarn OTBET He JAonycTUN ownbKku TEnbHO




Cc pacdetoMm, noabo-
POM U HaCTPOWKOM

TEeNNOTEXHUYECKOTO OGyvarowuics OTBETWUN He Ha BCe BOMPOCHI, AOMY-| HeyO4OBNeTBOPU- He OCBO€eHa
obopyaoBaHus ctun 6onee 5 ownbok TenbHO (HepocTaTOYHbIN)
3awmrta no nabopatopHonm paboTe M npakTU4ecKkomy OcBoeHa (6a-
YMeTb  SKCMEPUMEH- | sanariio COOTBETCTBYET TEME 3aHTEHO | 30BLiit, NOBBILIEHHbIIM)
TanbHO  onpepensitb
BawwuTta nabopaTtopHbIX paboT u NpakTu- | TepMOAMHaAMUYECKne
YeCKMX 3aHATUI napameTpbl U xapakTe-
PUCTUKN TEnnoBoro
obopyaoBaHus
3awwmTta no nabopatopHon paboTe n NnpakTMuyeckomy He 334TEHO He OCBOEHO

3aHATUIO HE COOTBETCTBYET TEME

(HegocTaTOYHBIN)
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