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1. Uenun n 3agaun aucumnsivHbli

Llenbio ocBoeHMst aucumnnmHbl « TexHnyeckaa TepmoanHamukay asnsetcs gopMmnposa-
HMe KoMneTeHuun obyyatouierocs B obractn npodeccroHanbHOW AeATENbHOCTM U cepe
npodeccnoHanbHOW AeaTeNbHOCTH:

- 16 CTponTENBCTBO M XUMULLHO-KOMMYHaIbHOE X03ANCTBO (B cdhepe NPOEKTUPOBAHNSA U
aKcnnyaTauum o6bEKTOB TENMTOIHEPTETUKN N TEMMOTEXHUKN);

- 20 DnekTpoaHepreTuka (B cchepe TENNOIHEPreTUKN U TENNOTEXHUKN).

OvcuunnuHa HanpaeneHa Ha peleHne TUNoB 3agad NpodyeccnoHanbHON AeATENbHOCTH:
-CEPBMCHO-3KCNNyaTaLOHHbIN

-Hanago4vHbIn

-OpraH13aLOoHHO-yrNpaBreHYeCckun

-NPON3BOACTBEHHO-TEXHOSIOMMYECKNIA

-MPOEKTHO-KOHCTPYKTOPCKUMN.

lMporpamma cocTaBneHa B cOOTBeTCTBUM C TpebosaHuamu PenepanbHOro rocypap-
CTBEHHOro obpasoBaTenbHOro CTaHgapTa Bbiclero obpas3oBaHUs, HA OCHOBE NPUMEPHOM OC-
HOBHOW oOpasoBaTeNnbHOW NPOrpaMmbl BbiCLLEro 0Opa3oBaHWA MO HanpPaBIEHUIO MOATOTOBKM
13.03.01 «TennoaHepreTuka n TennoTexHUKay, (ypoBeHb obpasoBaHus -Gakanaspuar).

2. NepeyeHb NNaHUMpyeMbIX pe3ynbTaTOB OOy4eHUsi, COOTHECEHHbIX C NiaHupye-
MbIMU pe3yfibTaTaMn OCBOEHUSA OCHOBHOM OOpa3oBaTeNibHOW NporpamMmbi

B pesynbTate 0CBOEHMS ANCUUMAMHBI B COOTBETCTBUMN C NPEeLyCMOTPEHHBIMU KOMMETEH-
UMaAMM 0BYyYarLLNMNCA OOITKEH:

Ne Kopg HanmeHoBaHMe KOMNeTeH- Koa v HanmeHoBaHMe nHAnKaTopa JOCTMXKEHUA KOMNEeTEeHL MK
n/n Komne- umn
TEHLUUN
1 OrK-4 CnocobeH ngemoHcTpuposate | M-4onks — EMOHCTPMPYET MOHMMAaHWE OCHOBHbLIX 3aKOHOB

NpYMEHeHNe OCHOBHbIX CMNO- | TepMOAUHAMUKM N TEPMOANHAMUYECKUX COOTHOLLEHWUN
coboB nony4yenusi, npeobpaso-

BaHWUA, TpaHCnopTa U Mcnonb- _ —
30BAHMS! TENHOTH! B TEMNOTEX- WO-50nk4 — MNprMeHseT 3HaHMs OCHOB TepMOAUHaAMWKWM Onsi

HUYECKMX YCTAHOBKAX W Cu- pacqucBB TepMoanMHaMmn4ecKnx rnpoueccos, LMKIOB 1N UX NOKa-

Koa n HanmeHoBaHue MHOMKaTOpa AOCTUMXKe- Pe3yanaTb| o6yquM;| (I'IOK838TeJ'II/I OLI,eHI/IBaHMﬂ)
HUA KOMNETEHLNN

WO-40nk.4 —ﬂeMOHCTpI/IpyeT NOHUMaHne oc- 3HaeT OCHOBHbIE 3aKOHbI TepMoaMHaAMMUKMN KU TepMognHamMumn4ye-
HOBHbIX 3aKOHOB TepMOANHAMWKN N TEPMO- CKMe COOTHOLLUEeHUA

OVNHaMUNYECKNX COOTHOLLIEHNI YmeeTt Sd)d)eKTI/IBHO ncnosnb3oBaTtb OCHOBHbIE 3aKOHbl TepMO-
ANHAMWUKN 1 TepMOoanHaMNYEeCKMEe COOTHOLLUEHUA

VimeeT HaBbIKK AOeMOHCTpaunn nNoHMMaHMA OCHOBHbIX 3aKOHOB
TepMoaAMHaAMUKN N TepMOoaNHaMNUYeCKNX COOTHOLLIEHNI

MO-50nks — MpUMeHsieT 3HaAHUSA OCHOB Tep- | 3HaeT OCHOBbI TEPMOAMHAMUKW ANA pacHeToB TePMOAMHaMMUYe-
MOAMHAMUKU ONs pacyeToB TepMOAMHAMU- | CKMX MPOLLECCOB, LIMKMOB U UX NokasaTenen

YeCKMX MPOLEeCCOB, LMKIOB M WX MoKas3aTe- | YMeeT NPUMEHSATbL OCHOBbI TEPMOAVHAMUKA ANA pacyeToB Tep-
nem MOMHAMUYECKNX NPOLIECCOB, LIMKIMOB 1 UX nokasartenem

VIMeeT HaBbIKW NPUMEHEHUA OCHOB TEPMOAMHAMUKW ONs pacye-
Ta TePMOAMHAMMNYECKMX NMPOLIECCOB, LIMKINOB M UX NoKasaTenem

3. MecTo aMcuunnuHbI B CTPYKTYype obpa3oBaTesnibHOW nporpammbl BO

OucumnnuHa «TexHndeckas TepMoauHaMmka» OTHocUTCA K moaynto bnoka 1 «O64a3a-
TeNbHbIN» OCHOBHOM OOpa3oBaTenbHOM Nporpammbl NO HanpaeneHuto nogrotoskm 13.03.01



«TennoaHepreTuka v TennoTexHWkay, ypoBeHb obpasoBaHus -6akanaspuvaT). AucumnnuHa se-
nsieTcst 0653aTeNbHOM K U3YYEHMIO.

OucumnnuHa «TexHuyeckass TepMoAMHaMuka» 0asnpyeTcsl Ha 3HAHMSX, YMEHMSX W
HaBblKax, MNONYyYEeHHbIX NPU U3yYeHnn aucumnnimH:«MaTemaTtuka», «Puanka», « Xummns».

OucumnnuHa «TexHnyeckasi TepMoaMHaMUKa»—aBsSieTCS NpeaLecTByoWen Ans 0CBoe-
HMA  AvcuMnivH:« TennoMaccobMeH»,« TennoBble ABUratenu u HarHeTatenu»,«KoTenbHble»
YCTaHOBKM W MaporeHepaTtopbl», Afs NPOBEAEHUs cneayowmnx npaktuk: MNpousBoacTBEHHas
npakTvka, NpeaavnioMHas npakTuka.

4. O6bem gucuUNUHbI U BUAbI y4e6HOM paboThbl
O6wan TpyaoEeMKOCTb ANCUUMNIINHBI COCTaBNSAET 8 3a4eTHbIX eaUHUL,.

Buabl yueb6HoM paboThl Bcero PacnpepeneHune TpyaoeMKocTH

aKkagemuuye- no cemecTpam, ak.u.
CKUX 3 4
Yacos, ak. 4

O6wasn Tpy[oeMKoCTb ANCLMUMNITUHDI 288 144 144

Konumakmuasi paboma, e m.4. ayOumopHble 3aHsi- 99,95 60,85 39,1

mus::

Jlekunn 33 15 18

8 mom yucre 8 ghopme rnpakmuyeckol - - -

nod2omosku

JlabopaTopHble paboThl 15 15 -

8 mom yucrie 8 ghopme rpakmuyeckol - -

nod2omosku

MpakTnyeckue 3aHatus (M3) 48 30 18

8 mom yucrie 8 ghopme rpakmuyeckol - - -

nod2omosku

KoHcynbTauuu TekyLime 1,65 0,75 0,9

KoHcynbTauum nepes ak3ameHoM 2 2

Bup atTectauum (3a4eT, 3K3aMeH) 0,3 0,1 0,2

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

M3yueHne matepuanoB no yyebHukam (cobecenosa- 98,2 51,15 47,1

HWe, TECTUPOBaHWE, peLleHne Kenc-3agaHni)

M3yyeHne maTepuanos, U3MNOXEHHbLIX B NeKUmsx (co- 16 8 8

OecegoBaHve, TeCcTMpOBaHWe,  peLleHne  Kenc-

3agaHun)

MoarotoBka K 3alimMTe NO MPaKTUHECKUM 3aHATUAM U 40 24 16

nabopaTtopHbiM paboTtam (cobecenoBaHue)

MoAaroToBKa K 3k3aMeHy (KOHTPOJb) 33,8 33,8

5 CopepxaHue AUCUMUNIUHBLI, CTPYKTYPUPOBaHHOE NO TemMaM C yKa3aHuem oTBe-
AEHHOro Ha HUX KoNM4yecTBa akafieMM4eCKUX YacoB U BUAOB Yy4eOHbIX 3aHATUN
5.1 CoaepxaHue pa3fgenoB AUCLUMNIIUHDI

[o]
Ne HaumeHoBaHuWe pasgena TpyAoewmkocTb
CopepkaHue pasgena pasgena, ya-
ANCUMMANHBI
n/n Cbl
3-1n cemecTp
1.1. YpaBHeHMe MepBoro 3akoHa TePMOAMHAMUKMA U €ro
MepBblit 3aKOH TepMoguHa- | J1€HbI 5 5
1.2. '30X0pHbI 1 n306apHbI NpoLeccsl
1 MUKN U OCHOBHbIE TEPMOM- » v
1.3. MisoTepmuyeckuii n agmabaTHblii NnpoLiecchl 23,1
Hammu4eckne npoueccel 1.4. O606LLa0LLMIA NOAUTPONHbIA NPOLLECC
1.5. BHYTPEHHSIS U BHELLIHAS 06paTUMOCTb
1.6 lNpeaBaputensHoe NoHsiTue 06 sHTponun. T — S gua-




rpamMma u nsobpaxeHue B HEW TEPMOOMHAMUYECKUX Mpo-
LieccoB.

BTopolit 3aKkoH TepMoanHamu-
KK

2.1. KpyroBble npouecchl, umkn KapHo, noctynat Tomco-
Ha — [NnaHka n HekoTopble Apyrue oopPMyNMPOBKN BTOPO-
ro 3aKoHa TepMOAMHAaMUKN

2.2. Teopema KapHo

2.3. O606wweHHbIn uukn KapHo. HeobpatumocTb u Teo-
pema N'yn n Ctogonsl

2.4. CtaTmyeckuii xapaktep SHTPOMNUM 1 BTOPOro 3akoHa
TepMOANHaMUKM

2.5. ObbeanHeHHOe ypaBHEHWE MepBOro U BTOPOro 3a-
KOHOB TEPMOAUHAMUKN

30

PaBHOBecuKe TepmMogmMHamMu-

YeCKNX CUCTEM U CBSI3b Karlo-

pryecknx yHKUNA U TepMu-
YeCcKux napameTpoB

3.1 PaBHoBecwue NpoCTbIX TEPMOAMHAMUYECKUX CUCTEM
3.2. PaBHOBecCHE CNOXHbLIX TEPMOAUHAMUYECKUX CUCTEM
3.3 Xumundeckuin noteHuman v paBHOBecue TepMmoauHa-
MUYECKNX CUCTEM

3.4 CedA3b Mexay TEPMUYECKMMU MapamMeTpaMm U Kamo-
pyYEeCKMMU  PYHKLUMSMU A7iS NPOU3BOJSIbHOrO paboyero
Tena

3.5 YpaBHeHns Makceenna, cBsi3blBaloLne TepmMmyeckmne
napameTpbl U Kanopuyeckme pyHKUmm

3.6 PaBHOBecKe nneHku, pasaensiollen ABe roMoreHHble
obnactu (asbl)

3.7 PaBHOBecue B reteporeHHbIX CUCTEMax. YpaBHEeHUe
JTannaca

3.8 ®a3oBoe paBHOBECKE MPU OOUHAKOBBLIX U Pa3NUYHbIX
OaBrieHns

3.9 PaBHOoBecKe B OnaneKTpuKax

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

30

CeoncTBa pearbHbIX paboymnx
Ten, BblpaXeHHble nocpen-
CTBOM MapameTprUyECKnX
avarpaMmm ha3oBbIX NpeBpa-
LeHnn

4.1 N3oTepmbl QHAptoca. YpaBHeHne BaH-gep-Baanbca.
4.2 TpubnmkeHHOCTb YypaBHeHWst BaH-gep-Baanbca.
YpaBHEHNE COOTBETCTBEHHBLIX COCTOSIHWA M TepMoguHa-
Mudeckoe nogobue, p — v agnarpamm ¢pa3oBbIX NpeBpa-
LEeHUI

4.3 Cponctea pabo4yero tena B 06nactu HacblWweHus

4.4 MeTtoq noctpoeHus buHoganemn B p — v koopamHaTax
4.5 BakyymHoe kuneHne p —t u T — s guarpammsl Ans
BOAbI

4.6 MNMocTpoeHne T — s — gnarpammbl. AHOManNusa Boapl.
4.7 | — s — gnarpaMmma gns BoAbl M aHanmM3 OCHOBHbIX
TePMOAMHAMUYECKMX MPOLIECCOB B MNapameTpuU4ecKmx
avarpaMmmax

4.8 pv — p — gunarpamma. TennoemkocTn B AByxcasHom
obnactu

4.9 UszoxopHaa u nsobapHas TennoeMkocTu B obnactu
neperpesa. ®a3oBble NpeBpaLlLleHnst NepBoro M BTOPOro
poaa

4.10 KpaTknit 0630p ypaBHEHUIA COCTOSHUSA

30

TepmoanHaMmmnyeckume cooT-
HOLLEHMS ONs noToka pabo-
yero Tena

5.1 YpaBHeHMe nepBoro 3akoHa TepMOAMHAMUKN ANs No-
ToKa

5.2 NcTteyeHne n3 oteepctus

5.3 Ceepx3BykoBble conna. CkopocTb 3Byka. [Nokasarternb
aguabartsbl.

5.4 O6wmi cnyyanm gBwxkeHust paboyero Tena no kaHarny.
YpaBHeHue Bynuca. eomeTpuyeckme, rpaBUTaLMOHHbIE
conna un guddysopsbl. TpeHre Npu nctevyeHnn

5.5 [poccenupoBaHue. AgnabatHeii acbdekT [xoyns —
TomncoHa

5.6 UHBepcua B agmabaTtHom adpdpekTe [xoyns — Tomn-
COHa

5.7 MNpouecc kackagHOro pacumpeHus B rnybokuin Bakyym
5.8 Qkceprust noToka

30




KOHCYJ‘IbTaLI,I/II/I Tekywiune

0,8

3avet 0,1
4 n cemecTp
6.1. lNoplwHeBble ABUraTenyM BHYTPEHHEro cropaHud, pa-
ooTtatowme no yuknam OT1T10 U Onsens
6.2. CmewaHHbIn uukn unu umkn Cabats (TpuHknepa)
ONsl MOPLUHEBLIX [OBUratenen BHYTPEHHEro CropaHusi.
CpaBHeHne pacCMOTPEHHbIX LMKMOB. Y4yeT HeobpaTumo-
cTu.
6 Luknbl Tennocunosbix ycta- | 6.3. LiMknbl ra3oTypOuHHbIX ycTaHoBok (BpaiToHa u
HOBOK remdppn) 140,9
6.4. Vcnonb3oBaHue pereHepauuun. MHoroctyneHyaTtas
ra3otypbuHHasa ycTaHoBka. 3aMkHyTasd ras3oTypbuHHas
ycTaHoBKa. PeakTuBHble ABUraTenu.
6.5 Unkn PeHkuHa. BnusHue Ha Kng HayanbHbIX N KOHEeY-
HbIX NapamMeTpoB. [MpOMEXYTOYHbIN Neperpes.
6.6 PereHepauusi. buHapHble uuMknbl. BbipaboTtka anek-
TPO3HEPrUM Ha TENIOBOM NOTPebeHnn.
KoHcynbTauum Tekywme 0,9
KoHcynbTauum nepes ak3aMmeHoM 2
Ok3ameH 0,2
5.2 Pasgenbl gucumniuHbl U BUAbI 3aHATUNA
Ne Jekumn, JP, MnP, | CPO, vac
HaumeHoBaHve pasgena QUCUUnvHbI
n/n yac yac yac
MepBbI 3aKOH TEPMOAMHAMUKMA U OCHOBHbIE TEPMOAMHA-
1. MUYECKIE NPoLIeCChI 3 4 6 231
BTopow 3akoH TepMoguHaMMKN
2 OpOW 3aKOH TepMoanHa 3 6 15
PaBHOBecKe TepMOaMHaAMUYECKNX CUCTEM U CBSI3b Karopu-
3. 4eckux dYHKLMIA M TEPMUYECKVX NapameTpoB 3 3 6 15
CeoncTBa pearbHbIX paboymx Ten, BblpakeHHbIe nocpea-
4. CTBOM MapamMeTpuUYecknx auarpamm as3oBbix NpespalLeHuii 3 4 6 15
TepmognHammnyeckme COOTHOLLEHMS ANs MOTOKa pabo4vero
5. Tena 3 4 6 15
VKbl TEMOCUIOBBIX YCTAHOBOK
6. H y 18 18 71,1
5.2.1 llekuun
Ne HanmeHoBaHue pasgena guc- . TpyooeMKocTb,
TemaTtmka NeKUMOHHbIX 3aHATUI
n/n LMNINHbBI yac

3 cemecTp




MepBbi 3aKOH TEPMOLMHAMMUKN
M OCHOBHblEe TepMoguHamu4e-
CKue npouecchbl

1.1. YpaBHeHWe NepBOro 3akoHa TepMOAUHAMUKM
N €ero YreHbl

1.2. N30XOpHbI 1 n300apHbI NPOLLECChHI

1.3. N3oTepmunyecknin u agnabaTHbIN NpoLecchl
1.4. O606LatoLLmii NONMTPONHbIA MPoLecc

1.5. BHYTpeHHsIs1 1 BHELUHSI 06paTMMOCTb

1.6 MNpenBaputenbHoe NoHATME 06 aHTponuu. T —
S guarpamMmma u msobpaxeHue B Hen TepMmoanHa-
MUYECKMX NPOLIECCOB.

BTopoi 3akoH TepmogMHaMuUKK

2.1. Kpyrosble npoueccsl, umkn KapHo, noctynat
TomcoHa — lNnaHka n HekoTopble apyrme opmy-
NNPOBKM BTOPOro 3aKOHa TePMOANHAMUKN

2.2. Teopema KapHo

2.3. O606uweHHbIn unkn KapHo. HeobpaTtumocTtb
n Teopema N'yn n Ctononsl

2.4. CTaTM4eckuin xapaktep SHTPOMUU U BTOPOro
3aKOHa TepMOOUHAMUKK

2.5. ObbegnHeHHoOe ypaBHEHNE NEPBOroO U BTO-
pOro 3aKOHOB TEPMOAMHAMMUKM

PaBHoBecve TepmoavHamuye-
CKUX CMUCTEM U CBA3b Karopuye-
CKMX OYHKUMAN M TEPMUYECKMX
napameTpoB

3.1 PaBHOBecue MpPOCTbIX TepMOLMHAMNYECKMX
cucTem

3.2. PaBHOBecUHE CrOXHbIX TEPMOOUHAMUYECKMX
cucTem

3.3 Xummnyeckun noteHuman u paBHOBECUE Tep-
MOAMHaMMUYECKMNX CUCTEM

3.4 CBa3b Mexay TepMuMyeckMMn napameTpamu n
Kanopuyecknmmn (yHKUUAMU ANS NPOU3BOSbHOro
paboyero Tena

3.5 YpaBHeHua Makcsenna, cBssbiBaloLLMe Tep-
MUYecKne napameTpbl U Karnopuyeckme oyHKUMm
3.6 PaBHOBecHe NneHkW, pasgensiollen gee ro-
MOreHHble obnacTtu (gasbl)

3.7 PaBHOBecue B TreTeporeHHbIX CcucTemax.
YpaBHeHue Jlannaca

3.8 ®dasoBoe paBHOBecrMe MNpuU OOMHAKOBBIX W
pasnuyHbIX JaBMNeHus

3.9 PaBHOBecHe B ouanekTprkax

3.10 TlMoctynat B.HepHcTa wnu TpeTtwui 3akoH
TEPMOAMHAMUKN

Ceonctea peanbHbIX paboumnx
Ten, BblpaXXeHHbIE MOCPELACTBOM
napameTpuyeckux  Aguarpamm
(ha30BbIX NpeBpaLLeHuii

4.1 Uszotepmbl OHAproca. YpaBHeHne BaH-gep-
Baanbca.

4.2 TlpnbnmxeHHOCTb YypaBHeHust BaH-gep-
Baanbca. ypaBHeHWe COOTBETCTBEHHbIX COCTOS-
HUIA 1 TepMoaMHamunyeckoe nogobue, p — v ava-
rpaMm hasoBbIX NpeBpaLleHnin

4.3 CgoictBa paboyero Tena B o6ractu Hacbl-
LeHus

4.4 MeTtoa nocTpoeHuns uHoganen B p — V Koop-
OuHaTtax

4.5 BakyymHoe kuneHue p —tu T — s gnarpammbl
ans Boabl

4.6 MocTtpoeHne T — s — anarpammbl. AHOManNusa
BOAbl.

4.7 | — s — gnarpaMmma 4Ons BOAbl U aHanms oc-
HOBHbIX TEPMOAMHAMMNYECKMX NPOLIECCOB B napa-
MEeTpUYECKUX Anarpammax

4.8 pv — p — gnarpamma. TennoemkocTu B ABYX-
asHom obnactn

4.9 UsoxopHasa u nsobapHasi TennoeMKkocTn B 06-
nactn neperpesa. ®asoBble npeBpalleHus nep-
BOr0O 1 BTOPOro poaa




4.10 KpaTkumit 0630p ypaBHEHUIN COCTOSAHUS

TepmoanHaMMyeCckMe  COOTHO-
WeHnsa Ons noToka pabo4vero
Tena

5.1 YpaBHeHWe nepBoro 3akoHa TepPMOAMHAMMUKN
Ans notoka

5.2 VicTeyeHne 13 otBepcTus

5.3 Ceepx3BykoBble conna. CkopocTb 3Byka. [lo-
KasaTenb aguabarbl.

5.4 O6wmn cnydan aswxeHus paboyero Tena no
kaHany. YpaBHeHue Bynuca. [eomeTtpuyeckue,
rpaBuMTauuoHHbIE conna n auddysopbl. TpeHune
Npv UCTEYEHUM

5.5 [poccenvpoBaHne. ApauabaTHbii adhdekT
xoynsa — TomncoHa

5.6 NHBepcust B agnabatHom adpdekte [roynsa —
TomncoHa

5.7 lMNpouecc kackagHOro paclumpeHnst B rnybokui
BaKyyMm

5.8 Dkceprus notoka

4 cemecTp

Linknbl  TENNOCUMOBLIX YCTaHO-
BOK

6.1. MNopLuHeBble ABUraTeNM BHYTPEHHEro cropa-
Hus, paboTatowme no unknam OTTo 1 Ansens

6.2. CmewaHHbIn uukn unu uukn Cabara (Tpun-
Knepa) Ansi NopLIHEBbIX ABUraTenen BHyTPEHHEro
cropaHus. CpaBHEHWEe pacCMOTPEHHbIX LMKMIOB.
YyeT HeobpaTUMoCTH.

6.3. Liuknbl ra3oTypbuHHbIX ycTaHoBOK (BpaiiToHa
n lemdppn)

6.4. Wcnonb3oBaHue pereHepaumn. MHoOrocTty-
neHyaTtas rasotypbuHHasa yctaHoBKa. 3amMkHyTas
raszotypbvHHasa yctaHoBka. PeakTuBHble ABura-
Tenw.

6.5 LUnkn PeHknHa. BnvsiHme Ha Kng HavanbHbIX K
KOHEYHbIX napameTpoB. [1poMexyTouHbIN nepe-
rpes.

6.6 PereHepauus. BuHapHble umknbl. BolpaboTka
9MNEKTPO3HEPIMN Ha TENITOBOM NOTPEONEHUN.

18

5.2.2 JllabopaTopHbIN NPAKTUKYM

Ne
n/n

HanmeHoBaHue pasgena AUCLUUMUHBI

HavmeHoBaHWe npakTuyeckux pabot

TpyooeMKocCTb,
yac

MepBbIi 3aKOH TEPMOAMHAMUKA U OC-
HOBHble TepMoaMHaMuyeckue npo-
Llecchbl

OnpepeneHune ra3zoBoi NOCTOSTHHON
BO3gyxa

BTopon 3akoH TepmoauHaMuku

PaBHOBecre TepMoaAMHAMWYECKUX CU-
CTEM U CBSI3b Kanopuyeckux yHKUMN
N TEPMUYECKUX NapameTpoB

OnpegeneHne TeNnNOBOro 3KBMBarEH-
Ta MexaHun4eckom paboTbl




CeovictBa pearbHbiXx pabounx Ten,
Bblpa)X€HHblE MOCPEACTBOM MapaMeT-

VccnenoBaHne OCHOBHbIX TepmMmoaun-

4 HaMWYecKnX napamMeTpoB BOASAHOIO 4
puyeckux guarpamMMm  asoBbIX Mpe- P P A
o napa v BriaXxHoro Bo3gyxa
BpaLLEeHNI
5 TepmoanHamuyeckue COOTHOLLEHUS | VicTedeHne Bo3adyxa C yd4eToM cun Tpe- 4
Ansi noToka paboyero Tena HUS
5.2.3 MNMpaKkTuyeckme 3aHATUSA
Ne TpyooeMKocCTb,
/n HaumeHoBaHve pasgena gucuuniuvHel | HavmeHoBaHue npakTtuieckux pabot 4ac
3-n cemecTp
MepBblit 3aKOH TEPMOAMHAMUKM U OC- | TE€PMOANHAMUYECKUIN pacyeT OCHOB-
1. HOBHble TEePMOJMHAMUYECKME MPO- | HbIX Fa30BbIX MPOLIECCOB 6
uecchbl
> BTOpOIA 33KOH TEPMOAMHAMMKA PacuyeT aHTponuu nageansHoro rasa. 6
MakcumanbHasi paboTa.
PaBHoBecve TepmoaMHaMUYECKUX Cu-
. | TepMmognMHamMmKa XUMUYECKUX NpOLLec-
3 CTEM U CBSI3b Kanopuyeckux yHKUMN cos 6
N TEPMUYECKUX NapamMeTpoB
CeonctBa peanbHbIX pabounx Ten,
4 BblpaXXeHHble MocpeAcTBOM napameT- | BogsaHoin nap. lNMpoueccbl M3MeHeHnd 6
puyecknx guarpamm pas3oBbIX MNpe- | COCTOAHMS BOAAHOro napa
BpaLLeHnI
5 TepmoanHamMu4eckue  COOTHOLLEHUS | VIcTeueHue ¢ y4eTOM COMNpOTUBIEHUN. 6
Anga notoka paboyero Tena [poccenvpoBaHue rasos 1 Nnapos
4- cemecTp
6.1 TeopeTudeckume UUKIbI MNOPLUHE-
BblX OBWUraTenen BHYTPEHHEro cropa- 3
6 Linknbl TeNnNocnnoBbIX YCTaHOBOK HUA

6.2 Linknbl ra3oTypOUHHBIX YCTAaHOBOK




6.3 Pac4yeT nopLuHeBOro kKomnpeccopa

6.4 LlMkn c BTOPWYHBIM MNeperpesom
napa

6.5 TennodurKaLMOHHbIN LNKN

6.6 PacueT pereHepaTuBHOro n 6u-
HapPHOro LMKITOB

5.2.4 CamocTosiTenbHas pabota oby4yarowmxca (CPO)

n/n

HanmeHoBaHWe pasgena AnCunniuHbl Bug CPC

TpyooeMKocTb,
yac

3-n cemecTp

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

MoaroToBKa K 3aliMTe NO NpaKTu-
yeckum paboTtam (cobecepoBa-
Hue)

N3yyeHne martepuanoB no yyeb-
Hukam (cobecepoBaHue, TecTu-
poBaHue, pelleHune Kenc 3agay)
N3yyeHne martepuanos, wusmno-
XEHHbIX B nekumsx (cobeceposa-
HWe, TecTUpoBaHMe, peLleHne
Keuc 3agay)

[MepBbli 3aKOH TepMOAMHAMWMKM W OCHOBHbIE
TepmoguHaMmyeckme npouecchbl

23,1

MoarotoBka K 3awmTte no nabo-
paTopHbiM paboTam (cobeceno-
BaHue)
MogroToBka K 3awWwmuTe No NpakTu-
yeckum paboTtam (cobecepoBa-
Hue)
BTopo# 3akoH TepmMogMHaMuUKK N3yueHne matepuanoB no y4ed-
Hukam (cobecepoBaHue, TecTu-
poBaHue, pelleHune Kenc 3agay)
N3y4yeHne matepuanos, nsno-
XEHHbIX B nekuusx (cobecenosa-
HWe, TECTUPOBAHUE, PELLEHNE
Kelnc 3agav)

15

MoprotoBka Kk 3awmte no nabo-
paTopHbiM paboTam (cobeceno-
BaHue)
MoaroToBKa K 3aliMTe NO NpaKTu-
yecknm paboTtam (cobecepoBa-
PaBHOBecKe TepMogNHaAMMUYECKMX CUCTEM U CBA3b | HUE)
Kanopuyecknx (yHKUMIN U TepMUYeckMx napamet- | MisyyeHne maTepuanoB no y4eb-
poB Hukam (cobecepoBaHue, TecTu-
poBaHue, pelleHune Kenc 3agay)
N3y4yeHne matepuanos, nsno-
XEHHbIX B nekuusx (cobecenosa-
HWe, TECTUPOBAHUE, PELLEHNE
Kelnc 3agav)

15

MoprotoBka Kk 3awmte no nabo-
paTopHbiM paboTam (cobeceno-
BaHue)

MoaroToBKa K 3aliMTe NO NpaKTu-
yecknm paboTtam (cobecepoBa-

CeoncTtBa peanbHbIX paboumx Ten, BblpaXKeHHble
nocpeacTBOM napameTpuyeckux guarpamm caso-
BbIX NpeBpaLLeHnii

HMe)

15




N3yyeHne matepuanoB no y4eo6-
Hukam (cobecenoBaHue, TecTu-
poBaHue, peLleHne Kenc 3agady)
M3y4yeHne maTtepuanos, N3no-
YXEHHbIX B Nekuusix (cobecenoBa-
HWe, TeCTUpPOBaHNE, peLleHne
Kelnc 3agav)
MoprotoBka Kk 3awmte no nabo-
paTtopHblM paboTtam (cobeceno-
BaHue)
MoaroToBKa K 3alimMTe Mo npakTu-
yeckum paboTtam (cobecepoBa-
Hue)
N3yyeHne maTepuanoB no y4eod- 15
Hukam (cobecegoBaHue, TecTu-
poBaHue, peLleHmne Kenc 3agay)
M3y4yeHne maTtepuanos, N3no-
YXEHHbIX B Nekuusix (cobecenoBa-
HWe, TeCTUpPOBaHNE, peLleHne
Kelnc 3agav)

TepMoguHamMn4yeckme COOTHOLUEHUSI O MOTOKa
paboyero Tena

4-n cemecTp

MoarotoBka K 3awmTte no nabo-
paTtopHbiM paboTtam (cobeceno-
BaHue)
MoaroToBKa K 3aliMTe NO NpaKTu-
yecknm paboTtam (cobecepoBa-
Hue)
6 LInknbl TENNOCUNOBLIX YCTAHOBOK N3yyeHne matepuanoB no y4eb- 71,1
Hukam (cobecenoBaHue, TecTu-
poBaHue, peLleHune Kenc 3agad)
N3y4yeHne matepuanos, nsno-
XEHHbIX B nekuusx (cobecenosa-
HWe, TECTUPOBAHUE, PELLEHNE
Kenc 3agad)

6 YuyeGHO-mMeTOAMYECKOE U MHPOPMALIMOHHOE o6ecneyeHne AUCLMUMNIIUHDI

6.1 OcHOBHas nuTepartypa

1. 3eneHuoB [.B. TexHuyeckas TepmoguMHamuka. — CamapCkum apxXuTeKTyHO-
ctpoutenbHbin  yHMBepcuteT, OBbC ACB, 2012 — OnekTtpoHHas 6ubnuoTeyHas cuctema
«IPRbook» http://www.iprbookshop.ru/20525.html

2. Jlekumn no TennotexHuke. — OpeHByprcknin rocygapCTBEHHbIN yHuBepcuteT, ObC
ACB, 2011- ONeKTpoHHas 6rbnmnoTteyHasn cuctema
«IPRbook» http://www.iprbookshop.ru/6350.html

3. CemukoneHko U.A., Kapnaydes [1.B. XonoguneHas TexHuka. — benropoackum rocyaap-
CTBEHHbIA TexHonorndeckum yHusepcutet um. B.I. LLyxoBa, 2014— SnektpoHHas 6ubnmotey-
Has cuctema «IPRbook» http://www.iprbookshop.ru/21604.html

4. Kpyrnos I'.A., bynrakosa P.U., Kpyrnosa E.C. TennotexHuka. — JlaHb ,2012 — Onek-
TPOH-Has 6mnbnunoTeyHas cucrtema
«J1laHb» http://e.lanbook.com/books/element.php?pll _id=3900

5. A.M. Apxapos, B.H. AdaHacbeB TennotexHuka: y4ebHuk gns ctyg. Bysos, obyu. o
Ha- NpaBneHnio «AHepromalumHocTpoeHuey. — M: Usag-so MI'TY um. H.9.baymana, 2010

6.2 lononHuTenbHasa nutepaTtypa
1. CunHssckmn KO.B. CbopHuKk 3agad no kypcy tennotexHuka. — T’MOP[, 2010— Onek-
TpOHHasa 6ubnuoTtedHas cuctema «IPRbook» ttp://www.iprbookshop.ru/15931.html


http://www.iprbookshop.ru/20525.html
http://www.iprbookshop.ru/6350.html
http://www.iprbookshop.ru/21604.html
http://e.lanbook.com/books/element.php?pl1_id=3900

2. Mapkun B.K., CeuHuoB B.A., lN'y6a O.E. TexHunyeckaa TepmogmHamuka. Tennomac-
cobmeH. — ACT-paxaHCKNin MHXEHePHO-CTpouTenbHbln MHCTUTYT, OBC ACB, 2009— OnekTpoH-
Hag 6ubnunoTtedHasa cuctema «IPRbook» http://www.iprbookshop.ru/17063.html

3 HawokmH B.B. TexHnyeckaa TepmoguMHamuka m Tennonepenada: yvyebHoe nocobue
ans By- 3o08. — M.:A3 — book, 2009

4. HemueB 3.9., ApceHbeB [.B. TennoaHepreTnyeckme ycTaHoOBKM U TENSTIOCHaABXeHWeE. -
M.: QHeprousgaT, 1982.

5. PacyetHble «Eureka» Cawnt BI'TA http://cnit.vgta.vrn.ru/ Kadbegpa npombilLnieHHON
3Hepre- Tnkn 6. YMK no gucuunnune http://cnit.vgta.vrn.ru/

AnekmpoHHas bubnuomeyHas cucmema "KHueagoHO" hitpp.//www.knigafund.ru:

6.3 MNepeyeHb y4ebHO-MeTOAUYECKOrO obecnevyeHUss Ansa camoctoaTeNlbHON pabo-
Thbl OOyyvarowmxcs

1. BapbawuH A. M JlabopaTopHbI NpakTUKym Mo Kypcam "dusmyeckne oCHOBbI TEMSO-
TexHukn", "TexHunyeckas TepmoauHamuka u Tennonepegada", "Tenno-xnagotexHuka" [Anek-
TpoHHbIN pecypc] / A. M. Bap6awwuH, C. A. Hukenb; BI'YUT, Kadenpa dumsmku, TENNOTEXHUKN K
TENNO3HEPreTUKN. - BopoHex : BIrymr, 2014. - 52
c.Ccbinka: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2753

2. bapbawuH A. M. Metoguyeckne ykasaHWs K BbINOSIHEHUIO MPaKTUYeCKMX paboT u
CPO no "Tenno- n xnagotexHuke" ans obyyatowmxca no HanpaeneHnam 19.03.01, 19.03.02,
19.03.03, 19.03.04, 18.03.01, 18.03.02, 20.03.01 [OnekTpoHHbI pecypc] / A. M. bapbawwuH, C.
A. Hukenb; BI'YUT, Kacdbenpa punsnkun, TeNNOTEXHUKN N TENNOIHEPreTUKN. - BopoHex : BI'YUT,
2014. - 20 c. Ccbinka: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2761

3. bapbawwuH A.M. TepMognMHaMn4ECKUN pacyeT LMKNna naporasoBon YyCTaHOBKU U ABU-
ratenen BHyTPEHHEro cropaHus. MeTtogmyeckmne ykasaHus K BbIMOMHEHMIO KypCOBOW paboTbl No
«TexHun4yeckon TepmoguHamumke» ans oby4vawouwmxca no HanpaBneHmto 130301 [ONeKTPOHHbIN
pecypc] / A. M. Bap6awwuH, C. B. JlaBpos; BI'YUT, Kadhenpa punsmku, TennoTeXHNKM 1 Tenno-
3HepreTuku. - Boponex : BI'YWUT, 2014. - 21 c.

4. [Odanbinme, M. M. MeTtogudeckne ykaszaHus ons oGy4aroLmnxcst N0 OCBOEHUIO OUCLM-
nuH - (mogynen) B®IBOY BO  BIYUT  [OnekTpoHHbIN  pecypc]: MeToaunye-
CKMe yKaszaHus gnga obyyaroLmxcs Ha BCeEX YPOBHAX Bbiclwero obpasosanunda / M. M. [daHbinus,
P. H. MNMnotHukoBa; BI'YUT, YuyebHo-meTOoanyeckoe ynpasneHue. - BopoHex: BIYUT, 2016. —
32 C. Pexunm nocTtyna B 3NEeKTPOHHOMN cpe-
ae: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813.

6.4 MepeveHb pecypcoB UH(OPMALUOHHO-TENIEKOMMYHUKALMOHHOM ceTu «UHTep-
HeT», He06X0AUMbIX AN OCBOEHUSI AUCLIMMNIIUHDI

HavmeHoBaHue pecypca cetn «MIHTepHeT» OIEKTPOHHbIN agpec pecypca

«Poccutickoe obpasosaHue» - ghedeparibHbit nopmarn | https://www.edu.ru/

HayyuHas anekmpoHHas 6ubnuomeka https://elibrary.ru/defaultx.asp?

HauuonanbHas uccnedoeamerbckass KomrbtomepHas | hitps://niks.su/
cemb Poccuu



http://www.iprbookshop.ru/17063.html
http://cnit.vgta.vrn.ru/
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2753
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2761
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/

UHebopmayuoHHas cucmema «EAQuHoe okHo docmyna K | http://window.edu.ru/
obpasosameribHbIM pecypcam»

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web

Caltim MuHucmepcmea HayKu U ebicuwez20 obpasosaHus | https://minobrnauki.gov.ru/
PO

lNopman omkpbsimoezo on-line obpa3zosarusi https://npoed.ru/

OnekmpoHHas UHbopmauuoHHo-obpasosamernbHas | https://education.vsuet.ru/
cpeda Or6OY BO «BIM'YUT»

6.5 MNMepevyeHb MHMOPMALNOHHLIX TEXHONOIMW, UCNOSb3yeMbIX NMPU OcyLlecTBIe-
HUK obpa3oBaTeNbHOro npouecca No gucuunivHe (Moaysno), BKIKOYas nepevyeHb npo-
rpamMmHOro obecneyeHms, COBpeMeHHbIX NpocdeccuoHanbHbIX 6a3 gaHHbIX U UH¢opma-
LUOHHbIX CMPaBOYHbIX CUCTEM

[pu u3yyeHuu OucyunuHbl UCMOIbL3yemcs rnpozpaMMmHoe obecrieyeHue,co8peMeHHbIe
rnpogheccuoHasnbHble 6a3bl 0aHHbIX U UHQOPMaUUOHHbIEe cripagoyHbie cucmembl. SNOC yHu-
eepcumema, 8 moMm 4ucrne Ha base npozpammHoul rnamgopmbl « Cpeda 31eKmpoHHO20 0by-
yeHus 3KL».

Mcnonbayemble Buabl MHPOPMALMOHHBIX TEXHOMNOTNNA:

- «ONEKTPOHHaA»: NepcoHanbHbI KOMNbIOTEP U MHEOPMALMOHHO-NOUCKOBBLIE (CrpaBoY-
HO-MPaBOBbIE) CUCTEMBDI;

- KKOMMbIOTEPHAA» TEXHOSOrMSA: NepcoHanbHbI KOMMNbIOTEP C NPOrpaMMHbIMU MPOOYK-
TaMM Pa3HOro Ha3HAYEeHUS «KOMMbIOTEPHAA» TEXHOJOMMS: NEePCOHanbHbIA KOMMbLIOTEP C NPO-
rpaMMHbIMU NpoaykTamm pasHoro HasHadveHus (OC Windows; MSOffice);

- «ceTeBasi»: fnokanbHas ceTb yHMBepcuTeTa 1 rmobanbHas ceTb Internet.

MporpamMmbl NuueHsun, pekBr3anTbl NOATBEPXKAAOLWErO JOKYMEHTA

Microsoft Open License Microsoft WindowsXP
Microsoft WindowsXP Academic OPEN No Level #44822753 o1 17.11.2008

http://eopen.microsoft.com

Microsoft Open License

Microsoft Windows Professional 8 Russian Upgrade Academic

Microsoft Windows 8.1 (64 - bit) OPEN 1 License No Level#61280574 ot 06.12.2012 r.

http://eopen.microsoft.com



http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/
http://eopen.microsoft.com/

Microsoft Office 2007 Russian Academic OPEN No Level
MicrosoftOffice 2007 #44822753 o1 17.11.2008

http://eopen.microsoft.com

(6ecnnatHoel10)

AdobeReaderXI https://acrobat.adobe.com/ru/ru/acrobat/pdf- read-

er/volumedistribution.htm

(6ecnnatHoe NM0O)
KOMIMAC 3D LT v 12
http://zoomexe.net/ofis/project/2767-kompas-3d.html

7. MaTepmnanbHO-TEXHUYECKOe obecneyeHne QUCLUMIIUHBI

Ayn. 53. YuyebHaa ayautopusa Ons npoBefeHusa yy4ebHbix 3aHaTuin: MynbTuMeannHbIN
npoekTop Epson EB-430 B komnnekTe ¢ akpaHom 132x234 n kpenneHnem ELPMB27.

Ayan. 311. YuebHas aygutopusa gnsi npoBedeHust yvebHbix 3aHATUN: JlaGopaTopHbIv
cteHg - "Mupam" (10 wr.).

Ayan. 329. YuebHas ayguTtopusa gns npoBedeHust yvebHbix 3aHATUN: JlaGopaTopHbIv
cteHg - "N19C" (8 wT.), nabopatopHbi cTeHa "3B" (2 wT.).

Ayan. 333. YuebHas ayguTtopusa Onsi npoBedeHust yvebHbix 3aHATun: JlaGopaTopHbIv
creHg "CUM3BM" (3 wrT.), nabopatopHbin cTeHa "OB" (2 wWwT.); MynbTUMEANNHBIA NPOEKTOP
BENQ MS500 B komnnekte ¢ akpaHom; komnbtoTep IntelCore i3 540 (1 wT.).

Aya. 315. KomnbtotepHbiv knacc: Komnetotep IntelCore i3 540 (5 wrT.).

8.0ueHo4YHble MaTepuanbl AnNsi NPOMEXYTOYHOM aTTecTauuMm oOyyvarLlMuxcsa no
AUCuUMNInHe
OueHouHble matepuansl (OM) ons gucumnnuHbl BKNoYaoT B cebs:

- MepeYeHb KOMMETEHLMI C yKadaHMeM 3TanoB Ux popMmMpoBaHMsa B NPOLLECCE OCBOEHUS
obGpasoBaTenbHOM NPorpamMmmbl;

- onucaHue nokasaTenen u KpUTEPUEB OLIEHMBAHUSA KOMMETEHLMIA Ha pas3nUyHbIX aTanax
nx popMMPOBAHUS, ONMUCaHME LKA OLEHUBAHWS;

-TUMNOBbIE KOHTPOMbHbIE 3a4aHMsA UMM UHblE MaTepuarnbl, HeobXoaMMble ANS OLEHKU
3HaHUIN, YMEHWI, HaBbIKOB M OMbiTa AEATENbHOCTM, XapakTepU3yLLMX 3Tanbl (POPMUPOBaHNS
KOMNEeTEeHUMI B NPOLIECCE OCBOEHUSI 06pasoBaTeNnbHOM NporpaMmbi.

-MeTOoAMYeCcKNe MaTepuarbl, onpeaensoLwmii Npoueaypbl OLEHNBaHUS 3HAHWUIA, YMEHUN,
HaBbIKOB W OMNbITa AEATENBHOCTU, XapaKTepPU3yOLWKNX 3Tanbl GOPMUPOBaHUSA KOMNETEHLMNA.

OM npeacraBndaTCcA OTAENbHBIM KOMMNOHEHTOM U BXOAAT B cOocTaB pabouyen npo-
rpaMmMbl QUCLUMNIIUHBI.

OueHo4Hble MaTepuansl opmupytotca B cootseTctBum ¢ 1 BI'YUT «lNonoxeHune 06
OLIEHOYHbIX CpeacTBax».


http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm

NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHu3auMoOHHO-MeToANYeCKMEe AaHHbIe AUCLUUNIIMHBbI A1 3a04YHOM
cdopmMbl 06y4eHus

1.106beMbl pa3nunyHbix dopmM y4yebHoM paboThbl U BUAbI KOHTPOSIA B COOTBET-
CTBUMU C Y4E€OHbIM NfIaHOM

Buabl yue6HOM paboThl Bcero PacnpepeneHue TpyqoeMKoOCTU no
akagem. cemMecTpam, ak. 4
Yacos, ak. 4 5
Yy

O6LLas TpyaoeMKOCTb AUCLUMIUHDI 288 144 144

KowmakmHass paboma, e m.4y. aydu- 35,4 21,8 13,6

MOpHbIe 3aHsIMusi:

Jekumn 10 6 4

8 mom yucrie 8 ghopme rpakmuyeckol 10 6 4

nod2omosku

JlabopaTopHble paboThl 6 6 -

8 mom yucrie 8 chopme npakmuyeckol 6 6 -

noG2omosku

MpakTnyeckune 3aHATUS 14 8 6

8 Mom yucrie 8 ghopme rnpakmuyeckol 14 8 6

nod2omosku

KoHcynbTauum Tekylme 1,5 0,9 0,6

KoHcynbTauusi nepes ak3ameHoM 2 2

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

PeueH3npoBaHWe KOHTPOMbHbLIX paboT 1,6 0,8 0,8

00y4arLNXCS-3a04HNKOB

CamocmosimenbHasi paboma: 2419 118,3 123,6

MoproTtoBka K 3awmte No NPakTUYECKUM

3aHATUAM (cobecenoBaHue) 14 8 6

MoproTtoBka K 3awmTe No nabdopaTtopHbIM

3aHATUAM (cobecenoBaHune) 6 6 -

M3yyeHne maTepuanoB, W3MNOXEHHbIX B

nekumsix (cobecegoBaHue, TeCTMpOBa- 10 6 4

HWe, peLleHne Kenc-3agaHnin)

N3yyeHne wmaTepmanoB Mo y4debHuKam

(cobecemoBaHne, TecTupoBaHue, pelle-

HWe Kenc-3agaHuni) 193,5 89,1 104,4

KoHTponbHas pabota 18,4 9,2 9,2

MoproTtoBka K 3a4veTy/3k3ameHy (KOH- 10,7 3,9 6,8

TPOJb)




®OHA OLUEHO4YHbLIX CPEOCTB

no aucuunnnunHe

TexHnyeckasa TepMoanHamuka




1.MepeyeHb KOMNeTeHUUSs C yKa3zaHueM 3tanoB hopMMpPOBaAHUA KOMMNETEHLIMN

Ne Kon HavnmeHoBaHne kKom- Koa n HanmeHoBaHMe nHankaTopa OCTUXKEHUS Komne-
n/n Komne- neTeHuumn TEHUUK
TEHLUN
1 OriK-4 CnocobeH ngemoHcTpuposath | M-4onks — EMOHCTPMPYET MOHMMAaHWE OCHOBHBLIX 3aKOHOB

NPUMEHEHNE OCHOBHBIX CMO-
coboB nony4yenusi, npeobpaso-
BaHMWs, TpaHcnopTa U WCMonb-
30BaHUsi TENSOTLl B TENOTEX-
HUYECKUX YCTaHOBKax W Cu-
cTemax

TepMogMHaMUKN U TePMOANHAMUYECKUX COOTHOLLEHWI

WO-50nk4 — MNprMeHseT 3HaHMS OCHOB TepMOAUHaAMWKWM Onsi
pac4yeToB TEPMOLAMHAMMUYECKNX NPOLLECCOB, LMKITOB U MX MOKa-
3arenemn

Koa n HanmeHoBaHue MHOMKaTOpa AOCTUMXKe-
HUA KOMNETEHLNN

PesynbTtatbl 06y4eHns (nokasaTenu oueHnBaHms)

UO-4onk.4 — deMoHCTpupyeT noHMMaHue oc-
HOBHbIX 3aKOHOB TEPMOAUHaAMWKN U TEpPMO-
OVNHaMUNYECKNX COOTHOLLIEHNI

3HaeT OCHOBHble 3aKOHbI TepMoaMHaAMUKN U TepMognHamMmumn4ye-
CKne CooTHOoLleHusA

YmeeT Sd)d)eKTI/IBHO ncnosnb3oBaTtb OCHOBHbIE 3aKOHbl TepMO-
ANHAMWUKN 1 TepMOJNHAMNYECKNE COOTHOLLUEHUA

VimeeT HaBbIKK AOeMOHCTpaunn nNoHMMaHMA OCHOBHbIX 3aKOHOB
TepMmognHaMunkn n TepmoanHamMmmnyecKmnx COOTHOLLIEHUI

WO-50nk4 — MNpuMeHsieT 3HaHWs OCHOB Tep-
MOANHAMMKM LN pacyeToB TepMoguHaMu-
YeCKMX MpPOLIEeCCOB, LMKMIOB M UX MokasaTe-

3HaeT OCHOBBI TEPMOANHAMUKKM ONA pacH4eToB TepMoanHamMun4ye-
CKMX npoueccos, LIMKITOB N UX nokasarenemn

YmeeT NMPUMEHATb OCHOBblI TEpMOAMHaAMUKN ONA pacHeToB Tep-

nemn MOAMHaMMYECKMX NPOLLECCOB, LMKIOB M UX NokasaTtenemn
MmeeT HaBbIK/ NPUMEHEHNS OCHOB TEPMOAMHAMUKN ANs pacye-
Ta TEPMOLAMHAMMUYECKUX MPOLIECCOB, LUKIOB U UX NOKa3aTenen
2. NacnopT hoHAa OLEeHOYHbLIX CPeACTB NO AUCLMNIIUHE
Ne | KoHTponupyemblie mMo- WHpeke OueHo4YHbIe cpeacTBa TexHonorusa oueHku (cno-
n/n aynw/pasgensl/Temsl KOHTpO- HaMMmeHoBaHue NeNe 3aga- cob KoHTponS)
ONCUMNITUHBI nnpye- HUIA
MOW KOM-
neTeH-
unm (Mnm
ee yacTn)
Tect 2831 KomnbioTepHoe  TecTupo-
BaHue
MepBbIit 3aKOH TEPMO- CobecenoBaHue 1-3 KoHTponb  npenopaBaTte-
1| AvHamuki 1 ocHoBHble | OTK -4 (3aver) nem
' TepMoaMHaMUyeckune NabopatopHble paboTbl
npovecchl lNpakTuyeckue 3aHATUS 3awuta npakTM4yeckon u
(cobecedosaHue, 80Mnpochbl K 17 na60paTopH017| paGOTbI
3awume rnpakmu4yeckux u
nabopamopHbix pabom)
Tect 32.35 KomnbioTepHoe  TecTupo-
BaHue
CobecenoBaHue 4.5 KoHTponb  npenogaBaTe-
> BTopon 3akoH Tepmo- OnK-4 (3aveT) nem
AnHaMukm NaBopaTtopHble paboThbi 5
(cobecedosaHue, 80MpPOChI K 18 3awura I'IpaIfTI/ILIeCKOM “
3awume nabopamopHbIXX J'Ia60paTOpHOI/I pa60TbI
pabom)
Tect 39-39 KomnbioTepHoe  TecTupo-
BaHue
PasHosecue Tepmoau- CobecefioBaHune 57 KoHTponb  npenopasare-
HaMWYECKNX CUCTEM U OnK — 4 (saueT) - neMm
3 ;)BTK::;E”:?Q”;ICA':LX Na6opaTopHble paboThbi
ciux napanerpos oo ot | 19| Sawma npaiueckon
’ nabopartopHon paboThl
3awume rnpakmu4yeckux u
rnabopamopHbix pabom)




KomnbloTepHoe  TecTupo-
) Tect 40-43 P P
CsoicTBa pearnbHbIX BaHune
paGoumnX Ten, Bblpa- CobeceposaHve 7.8 KoHTpone  npenopasate-
4 | *eHHbie nocpeacteom | OMK-—4 (3aver) nem
napameTpuyeckux aua- NaBopaTopHble paboTbl
rpamm ¢pa3oBbIx npe- lNpakTn4eckvie 3aHATUS 20 3awuta npaxkTMyeckon u
BpaLLeHMWii (cobecedosarue, 6orpocsl K naGopaTtopHoi paboTbl
3awume npakmu4eckux u
rnabopamopHbix pabom)
KomnbioTepHoe  TecTupo-
Tect 44-47 P P
BaHue
CobecenoBaHue 9-10 KoHTponb  npenopaBarte-
TepmoguHammyeckme OFK — 4 (3auet) nem
S COOTHOUJgH"';' AlA no- Na6opaTopHble paboThi
Toka pabouyero Tena y
P lNpakTnyeckue 3aHATUS 21 3awmTa npakTuyeckon u
(cobecedosaHue, 80Mnpochbl K nabopaTopHON paoTl
3awume rnpakmu4yeckux u
rnabopamopHbix pabom)
KomnbioTepHoe  TecTupo-
Tect 48-50 P P
BaHue
CobecenoBaHue 11-16 KoHTponb  npenogaBaTte-
6 | Uvknsi Tennocunossix | OMK -4 (ek3ameH) nem
YCTaHOBOK JlabopaTopHble paboThl
MpakTnyeckne 3aHATUS 99.27 3awmTa npaKTUYEecKon W

(cobecedosaHue, 80Mnpochbl K
fpakmuyeckux U

3awume
nabopamopHbix pabom)

nabopartopHon paboThl

3. OueHouYHbIe cpeacTBa ANA NPOMEXYTOYHOW aTTecTauumn (3ayeT, IK3aMeH)

TunoBble KOHTPONbHbIE 3a4aHUA UIN UHble MaTepuanbl, Heo6XxoaAuMbIe ANA OLeH-
KA 3HaHWW, YMEHWUW, HaBbIKOB U (MNK) onbiTa AeATEeNbHOCTU, XapaKTepU3yHLMX 3Tanbl
c¢hopmMMpoBaHMUA KOMNETEHLMN B NpoLecce 0OCBOEHUA obpa3oBaTesibHOM NPorpaMmmbl

3.1 CobecepgoBaHue (3a4eT)

- OINK — 4 — CrniocobeH demoHcmpupogamsb rpuUMeHeHUe OCHOBHbIX €riocobos Mosly4eHus,
npeobpasosaHusi, mpaHcriopma U Ucrosib308aHUs Menjomel 8 MernsiomexHU4eCcKUx ycmaHose-

Kax u cucmemax

Homep
TekcT BONpoca
Bonpoca
1 YpaBHeHMe NepBoro 3aKkoHa TePMOAUHAMMUKM U ero YneHbl
2 M30X0pHbIN 1 n306apHbIN NpoLecchbl
3 M3oTepmMuyeckuin n agnabaTHblvi NPOLIECChI
4 O606LwaLnin NONUTPONHLINA NpoLecc
5 BHYTpeHHSAS 1 BHELLHAS 06paTUMOCTb
6 MpeaBaputensHoe noHaTMe 06 aHTponun. T — S Anarpamma u nsobpaxeHue B Hen Tep-
MOAMHaMUYECKMX NPOLLECCOB.
7 KpyroBble npouecchl, uukn KapHo, noctynat TomcoHa — [1naHka u HekoTopble Apyrue
¢HOpMYNMPOBKM BTOPOro 3aKOHA TEPMOANHAMUKN
8 Teopema KapHo
9 0O606LeHHbIV Uunkn KapHo. HeobpatumocTte 1 Teopema N'yn n Ctogonsl
10 CTratnyeckuin xapakrtep SHTPONUM 1 BTOPOro 3aKOHa TEPMOAUHAMMUKM




3.2CobecepoBaHue (3K3aMeH)
- OlK — 4 — CrnocobeH demMoHCMpuUpo8amb rMpuMeHeHUe OCHOBHbIX criocobos rnosydYeHus, rpe-
obpasoeaHusi, mpaHcropma u ucriosib308aHusi mensiomsl 8 MernyiomexHU4eCKUX ycmaHo8Kax u
cucmemax

Homep
TekcT BONpoca
Bonpoca
11 [MopLuHeBbIe ABUraTeny BHYTPEHHErO cropaHus, pabotatowme no umknam OTtT1o 1 nsens
12 CwmewaHHbIi uukn unn umkn Cabata (TpuHknepa) Ans NOpLUHEBbLIX OBUraTternen BHYT-

peHHero cropaHus. CpaBHeHME pacCMOTPEHHbIX LIMKNOB. Y4YeT HeobpaTuMOCTML.
13 Linknbl ra3oTyp6GuHHbIX ycTaHOBOK (BpanToHa u 'emcppu
Mcnonb3oBaHue pereHepaumn. MHoroctyneH4artas ra3oTtypOuHHas ycTaHOBKa. 3aMKHY-

14 Tas ra3oTypObuHHaga ycTaHOBKa. PeakTuBHbIE ABUraTenu.

15 Linkn PeHknHa. BnnsiHue Ha Kng HayYanbHbIX U KOHEYHbIX NapameTpoB. [1poOMeXyTOUHbIN
neperpes.

16 PereHepauus. BuHapHble uuknbl. BeipaboTka anekTposHeprum Ha TennoBoMm notpebrne-
HUW.

3.4 3awmTa nabopaTopHbIX padoTt
- OlK — 4 — CrnocobeH deMOHCMpUpO8amb MPUMEHEHUE OCHOBHbIX Cr1ocob0o8 rnosy4YeHus, rnpe-
obpasosaHusi, mpaHcropma u ucrosb308aHusi mensiomel 8 MernyiomexHU4eCKUX ycmaHo8Kax u
cucmemax

Homep o
TekcT BONPOCOB NPaKTUYECKMX 3aHATUN
BOMnpoca
17 YHuBepcanbHasa razoBas NoCTosiHHasA. Ee dm3nyeckmii CMbIC U YNCIIEHHOE 3HAYEHME.
18 YpaBHeHMEe COCTOsIHMS AN ra3oBOW CMeCK, onpegesnieHne ra3oBor NOCTOAHHOW CMECH.
19 TepmMogmHaMMYecKnii NpoLecc (paBHOBECHbLIN, HEPaBHOBECHbLIN, 0bpaTnmMbli, Heobpa-
TUMbIN).
20 OcHoBHbIe rasoBble npoueccshl, rpadunyeckoe n3obpaxeHue npoueccos B P-V u T-S-
KoopAanHaTax.
21 MaccoBasi, 06beMHas 1 MonibHasi TeNNOeMKOCTU. B3anmocBsasb Mexay HUMM.

3.5 3awmTa npakTU4YeCKMUX 3aHATUN
- OlK — 4 — CrnocobeH deMOHCMpUpO8amb MPUMEHEHUE OCHOBHbIX Cr1ocob08 rnosy4YeHus, rnpe-
obpasosaHusi, mpaHcropma u ucrosb308aHusi mensiomel 8 MernyiomexHU4eCKUX ycmaHo8Kax u
cucmemax

Homep
TekcT BONpoca
Bonpoca
22 TepmoguHammdeckas cuctema. Paboyee Teno.
23 OCHOBHblE TEPMOANHAMNYECKME NAapaMeTPbl COCTOSIHUS.
24 TepMmognHaMmmnyeckmin npouecc.YpaBHeHNE COCTOSHUS.
25 VoeanbHbIn ras.YpaBHeHWe COCTOAHNA ngeanbHoro rasa.
26 PeanbHbIN ra3. YpaBHEHUE COCTOSIHUS pearibHOro rasa.
27 BHyTpeHHsIs1 aHeprus.

3.6Tecmbi (mecmosbie 3a0aHusi K 3a4emy U 3K3aMeHY)
- OlNK — 4— CnocobeH demoHcmpuposams rnpuMeHeHuUe OCHOBHbIX crlocoboes rnosnyvyeHus, rpe-
obpasoeaHusi, mpaHcropma u ucriosib308aHusi menjiomsl 8 MernyiomexHU4eCKUX ycmaHo8Kkax u
cucmemax

Homep dopmynupoBka Bonpoca
Bonpoca




28 OcCHOBHble TEpMOANHAMMYECKME NapaMeTpbl COCTOSAHUSA:
e -pVv, T
e -unq,l
e - s u
29 CocTosHMe naeanbHOro rasa onucbIBaeTCcsl ypaBHEHNEM
e pv=RT
e pv=const
e pV=RT
30 YpaBHeHne Mawepa onst ngeanbHoOro ra3a UMeeT BuA:
o |=U+pV
e Q=U+L
e Cp=Cv+R
31 MNokasaTtenb agnabatbl k 3aBUCUT OT:
e -popgarasa
e - TemnepaTypbl rasa
e - Mpouecca
32 YpaBHeHWe NepBoro 3akoHa TePMOAUHAMUKK:
o (g=u+l
e qg=c¢(T2-T1)
e (=Tds
33 OHTanbLNus 3TO:
o H=U+pV
e H=H2-H1
o Q=U+L
34 Mpouecc 2, n3obpaxeHHbIN Ha PUCYHKE, ABNAETCH:
p
3 2 1 1n=00
4 2y
In=kK
Ln=1
Sn=0
5
4
®  130TEPMUYECKUM
e agnabaTtHbIM
e MONUTPONHbLIM
®  V30XOPHbIM
35 Mpouecc 1, n3o00paxeHHbIN Ha PUCYHKE, ABNAETCS:

P

', 2 1 in=w
4 2n=1%5
F =K
bnm=1
Solt=1}

5
)

e  N30TEPMUYECKUM
e aanabaTtHbIM
e  MONMUTPOMHbLIM




M30XOPHbIM

36 Mpouecc 3, n3obpaxeHHbIN Ha PUCYHKE, ABNAETCS:
P
h 3 2 ¥ 1n=00
4 2n=15
FH=K
bn=1
Sn=0
5
4
®  N30TEPMMUYECKUM
e aguabaTHbIM
®  MONUTPOMHbLIM
®  N30XOPHbIM
37 Mpouecc 4, n3obpaxeHHbIN Ha PUCYHKE, ABNAETCA:
P
3 2 7 1n=c0
“ 2n=15
In=kK
4n=17
Sn=0
5
4
®  N30TEPMMUYECKUM
e agmabaTtHbIM
e  MONUTPOMHbLIM
®  V30XOPHbIM
38 Mpouecc 5, n3obpaxeHHbIN Ha PUCYHKE, ABNAETCA:

Pi
3 2 7 1n=00
- 2. =45
In=K
4=y
S5n=0
5
V
e 130TEPMUYECKUM
e agmabartHbIM
e un3obapHbIM

MN30XOPHbLIM




39

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

P Mia
i
Q4 f-————~ f
arl__ __ _ | i
V Mk
o 0,4KOx
o 0KOx
e 0,3 MIDx
o 0,3 KOx
40 Hanbonbwas paboTta coBepLuaeTca B nNpoLecce:
P Mia
|
7
V H/k2
e -1c2
e -1a2
e -1a2n1e2
e -1B2
41 HaunmeHbliasa paboTa coBepLuaeTcs B NpoLecce:
£ Mia
|
7
a
'
2
V M/ke
e -1c2
e -1a2
e -1a2n1e2
o -1B2
42 Ecnm B Touke 1 R = 300 x(kr K), T = 1000K, v, =3 M°/KT, TO AaBneHe B npouecce 1-2

paBHo:




P Mia

Yy 7
V 1/ke
e 1Mna
e 0,1Mna
e 1000 Kna
e 10000 MNa
43 M306apHbIM ABNsieTCS Nnpouecc:
7}
4 7
3 Z
& é’“
z
[=0 ¢
5
o 1
o 2
e 3
o 4
44 M30X0pHbIM IBNSETCS NpoLecce:
7\
4 L
. 4
&/ g
S v
<
=0 ¢
5
o 1
o 2
e 3
o 4
45 M30TepMmyecknm ABnsieTcs NpoLiecc:




5
o 1
o 2
e 3
o 4
46 AgvabaTHbIM siBNSieTCs nNpoLecc:
7
# L]
z
¥/ g
pu
[=0
&,
o 1
o 2
e 3
o 4
47 KonunuyecTtBo Tennothl B npouecce 1-2 paBHo 500 [x/kr. YeMy paBHa 3HTpONUSA B TOYKE

2?

LK
200 —— T 2
|
|
|
|
|
] S Ix/ke K)
o 7,5 Ix/(kr K)
o 20 Ox/(kr K)
o 0 x/(kr K)
o 6 x/(kr K)



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

48 L—Ieg/ly paBeH 06beM rasa B Touke 2 npouecca 1-2, ecnm T, = 1000K, T, = 200K, V, =
5m”:
P M
|
7 7
- 1
|
|
|
|
|
| o
] VM
e 100M3
e 10m3
e 1Mm3
e 20m3
49 Yemy paBHO gaBreHue B Touke 1 npouecca 1-2, n3obpakeHHOro Ha pucyHke, ecnm T, =
400K, T, = 40K, p, = 1Kna?
£ M
7
e
V m/ke
e 10Kna
e 100 Kna
e 100 Mna
¢ 10Mna
50 OTu BblpaXkeHUs1 cnpaBeanvBbl ANs:
¢, =c¢,, h==%w;
e M30XOPHOro npouecca
e un30b6apHoro npouecca
®  N30TEPMMYECKOro npouecca
e apuabaTHOro npouecca

4. MeTognyeckue matepuanbl, onpegensilowme npoueaypbl OLeHUBaAHUA 3HAHUW,
YMEeHUW, HaBbIKOB U (UNn) onbiTa AeATeNbHOCTU, XapaKTepuM3yrLwmx 3Tanbl hopmMmmupoBa-
HUSAA KOMNEeTeHLUN.

4.1. PeuTuUHroBasi cuctema OLEHKM OCYLLECTBMSETCA B TEYEHMe BCEro cemectpa npu
npoBeAeHn ayauTOPHbIX 3aHATUIA, Nnokaszatenem POC aBnseTcs TekyLwmi onpoc B Buge cobe-
cefoBaHUs, 3a Kaxablh NpaBunbHbIA OTBET obyyatowmnca nonyyvaet 5 6annos (3ayTeHo - 5,
He3auyTeHo - 0). MakcumanbHoe Yncno 6annoB No pesynbTataMm Tekywen paboTbl B ceMecTpe
50.

4.2. BanbHasa cucTtema Crny>XuT Ans nosiydeHns 3averta no gUCUuUnIvHe.

MakcumanbHoe yncno 6annos 3a cemectp — 100.
MakcumanbHoe ymcno 6annos no pesynbtatam Tekylen paboTsl B cemectpe — 50.



MakcumanbHoe yncno 6annos Ha 3ayete — 50.

MwuHumanbsHoe 4ncno 6annoB 3a TekyLuyto paboTy B cemectpe — 30.

Obyuatowmncs, Habpaswun B cemecTpe meHee 30 6annoB mMoxeT 3apabotatb JONOSHK-
TenbHble 6annbl, 0TpaboTaB COOTBETCTBYIOLMNE pa3aesbl ANCLMMNNHBI U BbINOMHUB 00s13a-
TenbHble 3a4aHns, ANga Toro YTobbl ObITb 4ONYLIEHHBIM 40 3a4eTa.

Ob6yuvatowmmcs, HabpaBLwnn 3a TekyLlyto paboty meHee 30 6annos, T.K. HE BbINOSTHWI BCHO
paboTy B cemectpe no O6beKTUBHbIM MpuymHam (6onesHb, oduunanbHOe OCBObOXAEeHME U
T.N.) gonyckaeTcsa OO 3ayeTa, OAHAKO eMy AOMNOSHUTENbHO 3a4alTcs BOMPOChl Ha cobeceno-
BaHWKN NO pa3agenam, BbIHOCUMbIM Ha 3a4erT.

B cnyyae HeynoBneTBopuTenbHOM coaym 3adeTta obyyarollemyca npegocraBnseTcs npa-
BO MOBTOPHOWN cAayv B CPOK, YCTAHOBIIEHHbIA A8 NUKBUOALMM akageMU4eCKon 3a40SPKEHHO-
CTW MO UTOram COOTBETCTBYHOLEN ceccun. Mpn NOBTOPHOM caaye 3adeTa KONM4ecTBo HabpaH-
HbIX CTYAEHTOM 6annoB Ha NpeaplayLemM 3a4eTe He y4UMThIBAeTCS.

3ayeT npoBOAMTCSA B BUae TeCTOBOro 3afjaHMA U Keuc-3afaHus.

OK3aMeH MOXeT NPpOBOAUTLCA B BUAE TECTOBOrO 3aJaHusA U Kenc-3agaHusa unu cobe-
cegoBaHusA N Kenc-3agaHum n/mnun 3apau.

[Ona nonyyeHns OUEHKN «OTNNYHO» CymMMapHas GanbHO-perMTUHroBasl oueHka no pe-
3ynbtatam paboTbl B CEMECTPE M Ha 3K3aMeHe ormkHa cocTtaBnaTb 90 u Bbiwe 6annos;

- OLIEHKM «XOPOLLO» CyMMapHasa 6anbHO-penTUHIroBasi OLeHKa CTyaeHTa no pedynbTaTam
paboTbl B CEMECTPE N Ha 3K3aMeHe AO0KHa CoCcTaBnAaTb oT 75 oo 89,99 6annos;

- OLUEHKN «yOOBMETBOPUTENBHO» CyMMapHasi 6anbHO-pernTMHroBasi oueHka obydatoLle-
rocsi No pesynbtatam paboTbl B CEMECTPEe N Ha 3K3aMeHe A0SmkHa cocTasnsaTb oT 60 oo 74,99
©annos;

- OLEHKN «HeyaoBrneTBOPUTENBbHO» CyMMapHas GanbHO-pernTUHroBasi oueHka oby4vato-
werocs no pesynbtatam paboTbl B CEMECTPE M Ha dK3aMeHe AOfMKHa COCTaBnATb MeHee 60
Bannos.

Obyuvatowmncs, Habpaswun B cemecTpe meHee 30 6annoB moxeT 3apabotatb JONOSNHU-
TenbHble 6annbl, 0TpaboTaB COOTBETCTBYIOLWMNE pa3aesnbl ANCLUMMNNHBI U BbINOMHUB 00s13a-
TenbHble 3a4aHnNs, Anga Toro YTobbl O6bITb 4ONYLLEHHBIM OO 3K3aMeHa.

Ob6yuvatowmmce, HabpaBLwnn 3a TekyLlyto paboty meHee 30 6annos, T.K. HE BbINOSTHWI BCHO
paboTy B cemectpe no O6beKTUBHbIM MpuynmHam (6onesHb, oduunanbHoOe OocBObOXAeHME U
T.N.), gONycKaeTcsa A0 9K3aMeHa, O4HAKO eMy AOMNOSIHUTENbHO 3a4alTca BOMpPOChl Ha cobece-
AOBaHUKN NO pasgenam, BbIHOCUMbIM Ha SK3aMeH.

B cnyyae HeynoBneTBOpUTENbHOW CAayM 3K3ameHa obydvarowemMycsin peaocTaBnsieTcs
npaBo NOBTOPHOW CAAYMN B CPOK, YCTAHOBMEHHbIN AN1S NUKBMAAUMWN aKageMUYeCcKon 3a40MMKeH-
HOCTWU NO MUTOraMm COOTBETCTBYHOLLEN ceccun. [1py MOBTOPHOM cOadve dK3amMeHa KOSiM4ecTBO
HabpaHHbIX CTyAeHTOM 6annoB Ha NpeablayLeM 3K3aMeHE He YYNTbIBAETCS.



5. OnucaHue nokasarenen U KpUTEpPMEeM oL,eHUBAHUSI KOMMNETEHLIMIA Ha Pa3NMYHbIX 3Tanax ux popmMmpoBaHuUs, oNUcaHue LKan

OUeHUBaHuA OnA Kaxagoro pe3ynbraTta O6yquMﬂ

MpeameT oueHKM (MPOAYKT UMK Npo-
uecc)

MokasaTenb oueHu-
BaHuA

Kputepun oueHmMBaHnsa ccpopMMpPOBaAHHOCTU KOM-
neTeHUun

LUkana oueHnBaHus

Akagemuyeckasi
oLeHKa

YpoBeHb ocBOe-
HUA KOMNeTeHUUmn

- OlNK — 4— CnocobeH deMoHCmMpuposame rpuMeHeHue

OCHOBHbIX Crocob08 Mosy4eHus, npeobpasosaHusi, mpaHcrnopma u ucrosib308a-
HUSI mernomsl 8 MerniomexHU4YeCcKUX ycmaHoeKax U cucmemax

OCBO€Ha
50% n 6onee npaBUIbHbLIX OTBETOB 3a4TeHo (6a3oBbIit, NOBbLI-
LLIEHHbIN)
Pesynbtat  Tectupo-
TecT (3aueT) BaH;’ﬂ P
meHee 50% npaBuIbHbIX OTBETOB He 3a4YTeHo (He;?)gf:'l?oiHHablﬁ)
SHaTh OCHOBHbIE  u- Ob6yyatowunca nonHo M nocnefoBaTernbHO PacKpbin OcBoeHa (6a30Bbiit
3n4yeckne Teopumn, He- Telv)( BONDOCOR P P 3a4YTeHo MOBbILIEHHbIiA) !
obxognmble Ons pe- y P
LeHus nccnepoea-
TeNbCKUX W MpuKniag-
CobecenoBaHue (3ayeT) HbIX 3a4a4, CcBA3aHHbIX
Cc pacdetom, noabo- O6y4atowmmncsa HenosnHo U/vnu HenocregoBaTeNbHO He 334TeHO He ocBoeHa
poM ¥ HacCTpOWKou packpbl1 TEMY BONPOCOB (HepocTaTOYHbIN)
TENNoTEXHNYECKOro
obopynoBaHus
90% 1 6onee npaBuIbHLIX OTBETOB OTNUYHO OCBOEHA
75 — 89,99% npaBunbHbIX OTBETOB XOpoLlo (6230BbIii, NOBHI
PesynbtaT  TecTupo- - e
TecT (3K3ameH) Y P 60 — 74,99% npaBWIbHbIX OTBETOB YROBIETBOPU LLEHHbIN)
BaHUS TENbLHO
mMeHee 60% npaBuIbHbIX OTBETOB HeyAoBneTsopyn- HE ocBoeHa .
TENLHO (HegoCTaTOYHbIN)
O6yvarowumnca oTBeTUIT Ha BCE BOMPOCHI, AONYCTUI
3HaTb OCHOBHble Cu- y t P Aony OTSINYHO N
He 6onee 1 ownbkn B OTBETE OcBoeHa (6a30BbIi,
3M4YecKMe Teopun, He- = z
O6yvarowumnca oTBeTUIT Ha BCE BOMPOCHI ,AONYCTUI MOBbILLIEHHbIN)
obxogumble ana  pe- XOpOLUO
CobecepoBaHue (aKk3ameH) bonee 1, HO meHee 3 oWKnBOK
LeHus nccneposa-
TenbCkuX W npuknag- | Obyyarowmnca oTBETUN He Ha BCe BOMPOCHI, HO B TeX,| yAOBNeTBOPU-
HbIX 3aJa4, CBSA3aHHbIX | Ha KOTOpble Aan OTBET He AONYCTUI OLNOKM TenbHO




Cc pacdetoMm, noabo-
pOM W HaCTPOWKOM

TEeNNnoTEXHUYECKOro ObGyvarowuiics OTBETWUN He Ha BCe BOMPOCHI, AOMY-| HEeyAOBNeTBOpU- He OCBOeHa
obopynoBaHus ctun 6onee 5 ownboK TenbHO (HepocTaTO4HbIN)
3awmta no nabopatopHoi paboTe M npakTU4ecKoMmy OcBoeHa (6a-
YMETb  SKCMEPUMEH-| 335710 COOTRBETCTBYET TEME SAHTEHO | 30Bbiit, noBbILIEHHSIT)
TanbHO onpegensaTb
3awwmTta nabopaTopHbiX paboT 1 NpakTu- | TepMOAMHaAMUYECKNE
YEeCKMX 3aHATUN napameTpbl U XapakTe-
pUCTUKM TEnnoBoro
obopyanoBaHus
3awwmTta no nabopatopHon paboTe n NpakTU4eckomy He 334TeHo He OCBOEHO

3aHATUIO HE COOTBETCTBYET TeMe

(HepoCTaTOuYHbIN)
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