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1 BBenenue

Pabouas mporpamma u (QOHA OLEHOYHBIX CPEACTB MUCHMILIMHBI «TeXHUYecKas TepMo-
JUHAMHKa» COCTaBJIEHBbl B COOTBETCTBUU C TpeOoBaHMSIMH (DelepalbHOTO TOCyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa, YTBEPKIEHHOTO mpukazom MuHoOpHayku Poccuiickoit denepa-
IIUU , ¥ OCHOBHOM MpodeccuoHanbHON 00pa3oBaTeNbHON MporpaMMbl MOATOTOBKH «TeruioBbie
JIEKTPUYECKUE CTAHLMW» 10 HallpaBiIeHHIO0 MoAroToBkH «13.03.01 TemosHepreTuka u TeIio-
TEXHUKa.

[IpakTyeckass MOJATOTOBKA peaM3yeTcsi Ha OCHOBE MNPO(EeCCHOHAIBHOTO CTaHIapTa
20.014 «PaboOTHUK MO OpPraHU3aIlMK SKCIUTyaTalliy TETUIOMEXaHUYECKOTO 000PYI0BaHUS TEILIO-
BOH 2JIEKTPOCTAHLIMMY, YTBEPKACHHOIO IIPUKa30M MHUHHUCTEPCTBA TPYAA U COLMAIIBHOM 3allUThI
Poccutickoit ®eneparuu ot 08.09.2015 Ne 607H (3apeructpupoBaH MHUHHCTEPCTBOM FOCTHITUN
Poccuiickoit @enepanuu 07.10.2015 r., perucrpaunonnsiii Ne 39215).

3amayn JUCHHUILIMHBI B pe3ynbrare u3ydeHus: JUCLMUIUIMHBI CTYICHT JIOJIKEH:

3Hamb. OCHOBHBIE 3aKOHBI M ()yHIaMEHTAJIbHBIE PUHILIUIBI TEXHUYE-
CKOM T€pPMOJMHAMHUKH, CBOMCTBA M MPOLIECCHI U3MEHEHUSI COCTOSIHUN
pabouux TeJl, MPUHIIMITBI MPEe0Opa30BaHUs YHEPTUU B TEIUIOBBIX U XO-
JOAWIBHBIX MAallMHAX, TEPMOJUHAMUYECKUE LUKIbI, METOABI pacuyeTa
TEPMOJIMHAMUYECKUX CBOMCTB BEIIECTB, CXEMbl U IIUKJIbI TEIJIOBBIX U
XOJIOJIMJIBHBIX MAIIWH, XapaKTEPUCTUKU LHUKJIOB, MYTH IOBBIIICHUS
3¢ PeKTUBHOCTH PaOOTHI TEIUIOBBIX U XOJIOAMIbHBIX MAIlIHH,

yMemyb. OMPENENATh MapaMeTpbl paboyuX Tell, XapaKTEPUCTHKU Tep-
MOJIMHAMUYECKUX TMPOILIECCOB U IHUKJIOB, MPOBOAUTH AHAIM3 TEIJIO-
SKOHOMHUYECKUX TOKa3areiaeil paboThl TEIJIOHEPTETHYECKUX YCTaHO-
BOK IIPY U3MEHEHHUH OMPEIEIAIONIMX TapaMeTpPOB;

6/1a0emb HABLIKAMU: BBITIOJHEHUS TEPMOJAMHAMUYECKUX PACUETOB U3-
MEHEHHSI COCTOSIHHMS Pabo4yuX TeJ, ONPEACIICHUS XapaKTEPUCTHK Tep-
MOJIMHAMHYECKNX ITMKJIOB M ITOKa3aTeleH TEINIOBOH YKOHOMHYHOCTH
TEIUIOBBIX MAILIMH U XOJIOIWJIbHBIX YCTAaHOBOK.

OcHoBHble paznensl / | TepmoauHamudeckasl CHCTEMA, €€ COCTOSIHUE U XapaKTEPUCTUKH.
TE€MBbI JUCLUIUIHBI OHepreTM4ecKue XapakKTepUCTUKN TEPMOJAUHAMUYECKUX CUCTEM.
TepmoauHaMHuUYECKHE MPOUECCHI U IIUKIIBI.

PeanbHble rasel v napel. BoasgHoi map.

TeueHune ra3oB u Mapos.

[ukss! mapoTypOUHHBIX YCTaHOBOK.

kbl ra30TypOMHHBIX YCTaHOBOK.

[uxsl qBUTATENEH BHYTPEHHETO CTOPAHMUSL.

KoMOnHMpoBaHHBIE HUKIIBI TEIUIOAHEPTETUUECKUX YCTAaHOBOK.
MarnuHsl 151 CKaTUs U pacIIUpEeHus rasa.

[{MKIBI XOJOAMIIBHBIX YCTAHOBOK M TEIJIOBBIX HACOCOB.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs N0 IMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKECHUSI KOMIIeTeHH I

IIponiecc u3ydeHus TUCHMILIMHBI «TeXHUYecKas TepMOAMHAMHUKA) HallpaBiieH Ha (op-
MUpOBaHUE cienyromux komnereHuud B coorserctBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TEJIbHOM mporpammoii (tabauma 1):
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Tabnuna 1 — KoMneTeHIy 1 MHANKATOPBI UX TOCTHKEHUS

Kon u Wuaukatopsl noctkenust | Ilnanupyemsie pe3ynbTaThl 00y4eHHUs MO IUC-
HaWMEHOBA- LUTLTUHE
HUE KOMIIe-

TEeHLIUU

O6menpodeccuoHaabHbIE

OIIK-3 Cmno- | OIIK-3.1 3HaeT ocHOBHBIE | 3HaTh: OCHOBHBIC 3aKOHBI M (yHIaMEHTAILHBIE
coOeH  Jie- | 3aKOHBI JIBMXKEHUS JKUJIKO- | IPUHIUIIBI TEXHUYECKOW TEPMOJUHAMUKHU, CBOM-
MOHCTPHUPO- | CTU U raza, OCHOBBI THJIPO- | CTBa M IMPOLIECCHl U3MEHEHUSI COCTOSIHHM pado-

BaTb IIpUMeE-
HEHUE  OC-

rasoJuHaMMuKH, OCHOBHBIC
3aKOHBI TCPMOJUHAMHUKHN U

YUX TeJl, IPUHIUIBI IPE0Opa30BaHUs PHEPTUU B
TEIJIOBBIX M XOJOAMUJIBHBIX MallWMHaX, TEPMOIU-

HOBHBIX CIIO- | TEPMOJMHAMHYECKHE CO- | HAMMUYECKUE LIMKJIbI, METOJbI pacyeTra TepMOIu-
cO0OB TMOJY- | OTHOLICHHS HaMMYECKUX CBOMCTB BEIECTB; CXEMbl U IIMKJIBI
yeHust, npe- | OIIK-3.2 VYmMeer mnpoBo- | TEIJIOBBIX U XOJOAWUJIBHBIX MAILUH, XapaKTepH-
oOpa3oBa- IUTh pacyeTbl TEMJIOTeX- | CTHMKH LUKJIOB, MyTH MOBbIIEHUS 3(deKTuBHO-
HUS, TpaHC- | HUYECKUX YCTAHOBOK U | CTH PaOOTHI TEIUIOBBIX U XOJIOAMIBHBIX MAIIUH.
OpTa W HC- | CUCTEM, TE€pPMOAMHAMHU4YE- = YMETh: OIpPENeNATh MapaMeTpbl pabodux Tel,
MI0JIb30BAHUS | CKMX IIPOLIECCOB, LIUKJIOB U | XapaKTEPUCTUK TEPMOAMHAMUYECKUX MPOLIECCOB
TEIUIOTH B | UX [TOKa3aTeneil U LUKJIOB; aHAJIM3UPOBATh TEIUIOAKOHOMHUYECKHE
teriorexuu- | OIIK-3.3 Bnageer HaBbI- | moKa3aTenn  pabOThl  TEIUIOAHEPreTHUECKUX
YECKUX KaMU TPUMEHEHHUsl Teope- | YyCTAaHOBOK IPH U3MEHEHUHU ONpeAessAIoIUX Ma-
YCTAHOBKAaX | THYECKUX 3HAHWUU I pe- | PaMEeTpOB.

U CUCTEeMax | IIEHUs NPaKTHYECKUX 3a- Briagerh HaBbIKaMu: BBINOJHEHHS] TEPMOJMHA-

Jad TIONMy4YeHus], mpeodpa-
30BaHUsA, TPAHCIOPTA U
HUCITIOJIB30BaHUA TCIIJIIOTHI B
TEIUIOTEXHHUYECKUX ~ YCTa-
HOBKAaxX U CUCTEMaAX

MUYECKHX PACUETOB HU3MEHEHHUS COCTOSHUS pa-
00uuX TeN; ONpeaeIeHNs XapaKTePUCTUK TEPMO-
IUHAMHYECKUX IUKJIOB U OKAa3aTelIed TEIIOBOU
SKOHOMMYHOCTH TEIIOBBIX MAIIUH U XOJIOJUIb-
HBIX YCTaHOBOK.

3 MecTo AUCHHUILUINHBI (MOLYJIs1) B CTPYKTYpe 00pa3oBaTeJbHOI NPOrpaMMbl

Huctunnuna «TexHuyeckas TepMoAMHAMUKA» U3ydaeTcs Ha 2, 3 Kypcee, 4, 5 cemecTpe.

JucuumnauHa BXOAUT B cocTaB Onoka 1 «/luctumivbel (MOAyNnu)» U OTHOCUTCS K 0a3o-
BOM YacCTH.

Jl11s OCBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS, HABBIKUA M / WU OTBIT MpaK-
TUYECKOU JCSITEIIBHOCTH, CPOPMHUPOBAHHBIE B MPOIIECCE M3YUEHUs AUCIUIUIHH / TIPakTuK: «Du-
3UYECKUE OCHOBBI TEOPUU TOPEHUSIY.

3HaHUs, YMEHUS U HaBBIKH, CHOOPMUPOBAHHBIC MPU U3YUCHUH TUCHUTUIUHBI «TexHuue-
CKas TepMOJUHAMHKay, OyIyT BOCTpeOOBaHBI MPU U3YUYECHUU TMOCIEAYyomuX aucuuruing: «Ila-
porazoBbie YCTaHOBKHY, «I maporazoaunaMmukay, « Teopus Temino- 1 MaccooOMeHay.

HucuunnuHa «TexHudeckas TepMOJIMHAMUKA» B paMKax BOCIHUTATEIbHOU pabOThI
HarpaBjieHa Ha (OPMHUPOBAHHUE y O0YJAIONIUXCS YyBCTBA OTBETCTBEHHOCTH W YMEHHUS apTyMeH-
THPOBATh, CAMOCTOSITENILHO MBICIIUTh, Pa3BUBAET TBOPUYECTBO, MPOPECCHOHATBHBIC YMEHUS, CH-
CTEMbI OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 3a BBIMTOJTHEHUE y4eOHO-TIPOM3BOJICTBEHHBIX 3a-
JaHWUHM U T.J.
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4 O0beM AUCHHUILVIMHBI (MOAYJIs1) B 32a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMU4eCKHX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4alomuxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOAATEJbHYIO padoTy 00y4aromuxcst

OO61mas TpyI0eMKOCTh (00beM) TUCIUIIINHBI COCTABISAET 7 3.€., 252 akaj. Jac.
Pacnpenencaue o0beMa AMCIUILUIMHBI (MOIYIIS) IO BUAaM y4eOHBIX 3aHSATHU TPEACTaB-

JIeHO B Tabimie 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YYCOHBIX 3aHATHH

O0BeM JUCHUITINHEL

Bcero akanemu-
YEeCKHUX YacOB

OO0mas TpyA0eMKOCTh TUCIUILIMHBI

252

KonTakTHasi aynuTopHasi padbora o0yyarommxcsi ¢ npemnojaasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

22

B ToM uncie:

3aHATHA JEeKIHOHHOT0 TUNA (JICKIIUU W WHBbIC y4COHBIC 3aHATHUS, TIPEIY-
CMaTPHUBAOIINE PEUMYIIECTBCHHYIO TIepeady YIeOHOH MHpOpMAIIH T1e-
JIarOTHYCCKUMH PaOOTHUKAMU )

3aHATHS CEMHUHAPCKOT0 THNA (CEMUHAPBI, IPAKTUYCCKUE 3aHSATHUS, TPaK-
TUKYMBI, TAOOpaTopHbIe PabOThl, KOJUIOKBHYMbI U WHBIC aHAJIOTUYHBIC 3a-
HATHSA ),

13 HUX B OpME MPAKTUICCKON MOATOTOBKH

14

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
Yaromiasi TPYNIOBBIE KOHCYJbTAIlUU, WHIAWNBUAYAIbHYIO padboTy oOydaro-
HIMXCS C MpernojaBaTesisMu (B TOM UHMCIE€ WHIUBUAYAIbHBIE KOHCYIbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIHHOM
cpelie By3a

217

[TpomesxyTouHas arTectanus o0yJaromuxcs — 3aueT ¢ OLEeHKOM, DK3aMeH

13

5 Copepxkanue TMCUUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE MO TeMaM (pa3jaesiam)
€ YKa3aHMEM OTBEICHHOI0 HA HMX KOJIHYeCTBA aKA/IeMUYEeCKUX YaCOB M BUJ0B Y4eOHOM

padoThI

Tabnuua 3 — CTpykTypa U cojJiepKaHue AUCHUIUIMHBI (MOYJIs)

Bunel yueOHoI pabOThI, BKIIIOUasi CAMOCTO-
ATEJbHYIO paboTy 00yJaromuxcs u Tpyzo-
€MKOCTb (B yacax)
KonTaktHas padorta npenojana- CPC
HaumeHnoBaHue pa3zienoB, TeM U COJIepKaHUe Ma- TeJIs ¢ 00yJalOUMMHUCS
Tepuaia Jlekumu | Cemmnap- | JlaGopa-
CKHE TOpHBIE
(mpakTu- | 3aHATHS
YECKHUe
3aHSITHS)
Tema 0,5 4




HaumeHnoBaHue pa3zienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

BBenenue:

OCHOBHOE coOepiicanue U CMpyKmypa Kypca, pe-
KoMeHOyemas umepamypd, ucmopudeckue cee-
oenusl.

Tema

TepmoauHaMHuueckas CUCTEMa, €€ COCTOSIHHE M
XapPaKTEPUCTUKHU:

OCHOBHbIEe NOHAMUSL U ONPeOesieHUsl; MePMOOUHA-
MudecKkas cucmema COMOSERHAA U cemepoceHHnasl,
MepMOU30IUPOBAHHASL U  MEPMOMEXAHUYECKAS,
3aKkpvlmas U omkpvlmas, pa60ttee meijo, mepmo-
OuUHaMuyecKoe coCmosHue, mepmooOUHamudecKutl
npoyecc — pa€H08€CHbllZ u Hepa6H06€CHbllZ,'
BHEWHUe U BHYMPEeHHUe NApamempsbl COCMOAHUS,
mepmudecKkue napamempvl COCMOAHUA, udeaﬂb-
HblU 2a3, YPAGHEHUe COCMOSHUL UOedIbHO20 2a3d;
cas3oedsl U YHUBepCalbHAsl 2ca306ble NOCMOAHHbIE,
2a3086vie cmecu.

Tema

DHEpPreTHYecKue XapaKTEPUCTUKH TEPMOJIMHA-
MUYECKHX CUCTEM:

BUObI dHepeUuU U UX OCOOEHHOCMU, GHYMPEHHSI.
9Hepeus, menioma u paboma, ouazpamma P-V,
epaghuueckoe uzobpadicenue pabomvl, IHMAIb-
nusi, Meni0emMKoOCmb U ee GUObl, MenI0eMKOCHIb
2a308bIX cMecell.

Tema

OCHOBHHG TCpMOI[I/IHaMI/ILIGCKI/Ie 3aKOHBI:

nepevili 3aKOH MepMOOUHAMUKU, VPABHEHUe nep-
6020 3AKOHA MEPMOOUHAMUKU U €20 aHAIU3;
emopod 3AKOH mepMOduHaMuKu U e20 OCHOBHblE
NONOAHCEHUS.

0,5

Tema

TepMOJII/IHaMI/ILIeCKI/Ie npoueccm C HniacaJIbHbIM
razoM:

PABHOBECHbIE MEPMOOUHAMUYECKUE NPOYecchl U
ux obpamumocmuv, OCHOBHbIE MEPMOOUHAMUYe-
CKUe npoyeccvl ¢ UOEANbHbIM 2A30M, UCCe008a-
HUe 3Mmux npoyeccog, NOAUMpONnHvle NPoYeccyl,
Xapaxkmepucmuxuy nOAUMpPONHLIX NPOYeCccos 8 3a-
BUCUMOCMU OM 3HAYEHUS NoKazameis Nnoaumpo-
nol.

0,5




HaumeHnoBaHue pa3zienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema

Outponusi. MI3MeHeHue >HTpONUU B IPOIIECCax.
Huarpamma T-S:

SHMPONUsL U ee OCHOBHblE CBOUCMEBA; UBMEHEHUE
SHMPONUU 8 MePMOOUHAMUYECKUX Npoyeccax,
ouazpamma T-S u ee ocHogHbie c80lUCMBA, OCHO8-
Hble MepMOOUHAMUYECKUe NPOYeccvl ¢ Udedilb-
HbIM 2a30M & T-S ouazpamme.

Tema

Kpyrossie npoueccs! wim nukisl. [uki Kaphao:
Kpy2osble Npoyeccvl Uil Yukivl, npsimvle U 00-
pamuvie YUKIvl, NOHAMUE O MepMOOUHAMUYe-
CKOM UYUKIle MenniosvlX MAawuH, mepmMudecKuil
KIIJ] yuxna, uoeanvnuiii yukn Kapno u e2o 3naue-
HUe 8 MeNnJlomexHuKe.

Tema

PeanbHbie Ta3bl v napbl. BoasHo# map:

peanvHble 2aszbl, UX 0COOEHHOCMU U OMAUYUSL OM
UOEANbHbIX 24308, YPAGHEHUsL COCMOSHUL Peailb-
HbIX 2a308, ypasHenue Bawn-dep-Baanvca; napul,
B0O0SIHOUL NAP, OCHOBHLLE NOHSIMUSL U ONPeOeNeHUs,
UBMEHEeHUe acpe2amHo20 COCMOSHUSL 8eujecmad;
npoyecc napoobpazosanus, ouazpamma P-v ous
80051H020 napa, KpumuyecKue napamempvl 8005i-
HO20 napa, menioma, 3HMAIbRUSL U IHMPONUsL
HCUOKOCMU,  6HYMPEHHAS, GHEWHsA U NOIHAS
menioma napooopaz08anusi, SHMAIbAUSL U IH-
Mponusi HacvlueHHo2o napa, ouazpamma T-S ons
B005IHO20 NApa, Menjioma, SHMAIbRUSL U IHMPO-
nusi nepeepemo2o napa,; ouazpamma i-S ons  6o-
OSIH020 NApa;, OCHOBHbIE MeEPMOOUHAMUYECKUE
npoyeccvl ¢ BOOAHBIM NAPOM U Juazpammax P-v,
T-S, i-S;mabnuyb mepmoOUHaAMUUECKUX CE0UCME
6000bl U BOOSIHO20 Napa.

Tema

BiaxxHbIi1 BO30yX:

BNAANCHBIL 8030VX, OCHOBHbIE NOHAMUSL U ONpeoe-
Jlenust;, napamempst e1axcno2o 6o30yxa;l-d oua-
2PAMMA 81ANHCHO20 8030YXA.

Tema
TeueHune ra3oB u apos:
ucmeuenue 2a308 U Napos, OCHOBHblE OONYUEeHUS.

0,5




HaumeHnoBaHue pa3zienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa- CPC
TeIs ¢ 00YJAIOIIUMUCS

Jlexkiuu | Cemuuap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)

npu MepmMoOUHAMUYECKOM UCCTe008AHUL NOMOKA
eaza unu napa; ypasHeHue Hepa3pblEHOCMU
cmpyu; ypaeHeHue nepeoco 3aKOHA MepMOOUHA-
MUKU 01 nOmMoKa 2asza, conia u oughgysopul;
aouabammuoe ucmeueHue 0Oe3 nomepv uepes
cysrcusalowue Conaa pacnonazaemas paboma,
CKOPOCMb UCMEYeHUsl U PAcxo0 2asd, Kpumuue-
CKue napamempvl UCMEYEeHUs, 3A8UCUMOCHb
npoghunst Kamana om cKkopocmu npu aouadamuom
ucmeueHuu; onpeoeieHue CKOpOCMuU UCMEYeHUs]
60051020 napa no i-S ouazpamme; OpocceIuposa-
Hue (Mamue) 2azo8 u napos;, 3¢hghexmusHocmy
npeobpazosanus dHepeul;, QyHKyuu pabomocno-
cobHOCmu, JKcepeus, dKcepeemuyeckue Oua-
2pammul;, dKcepeemuueckue nomepu u Kcepee-
muyeckuti KIIJ[; sxcepeemuueckuti ananus mep-
MOOUHAMUYECKUX NPOYECCO8.

Tema

N3oxopHoe HarpeBaHWe BOABI U BOJSIHOTO Iapa:
us3yueHue CBOUCmME B00SHO20 NApa HA JUHUU
HACbIUWEHUA

Tema

Omnpenenenre M300apHON TEMIOEMKOCTH BO3AY-
Xa: U3yyeHue cnocoba onpeoeneHus YOoeibHou
MACCOBOU MENLOEMKOCU

Tema

TepmonnHamuueckass cuctema, €€ COCTOSHHE M
XapaKTEePUCTUKU:

OCHOBHblE NaApamempsbl COCMOAHUS, SHEeCUCmeM-
Hble eOUHUYbL USMEPEHLs]

3aKOHBI UJI€aTIbHBIX Fa30B:

sakonvl bounsa-Mapuomma, I'eii-/lioccaka, Llap-
JIS; YPABHEeHUe COCMOAHUS

Tema
I'a3zoBrIe cMmecH:
Onpeodenenue napamempos cmecu

Tema

TepMoMHaMUUECKHE MPOLECCHI:

onpeoeyieHue IHepeemudecKux napamempos npo-
yecca, napamempos Ha4aibHO20 U KOHEUHO20 CO-
CMOSIHUIL.

Kpyrossie npouecchl min nukibl, nuki KapHo:




HaumeHnoBaHue pa3zienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

onpeodenenue pabomwi, meniomol u KIIJ[ yuxna,
pacyem 8ce2o YUKId.

Tema

Boasnoi nap:

onpeoeieHue napamempos 800sIH020 napa ¢ no-
MOwbl0 mabauy u Ouaspamm, nocmpoenue npo-
ueccos 6 duaepaMMe.

Tema
Pacuet razosoro mukia (PI'P)

20

Tema
KoHTtposbHas pabota

16

Tema
[ukbr
(ABC):
ogueamenu GHYmMpeHHe20 C2opaHus, NPUHYUN pa-
OOmbl, OCHOBHbIE NOHAMUSL U ONPEOeNeHUs, YUK
JBC ¢ noosooom menna npu nocmosiHHoOM 00ve-
me; yukn J{BC ¢ noosodom menna npu nocmosim-
Hom oasnenuu, yuxi JJBC co cmewarnnvim noogo-
dom menniomsl, cpasHenue yukiog J[BC.

JBUTATEJIE BHYTPEHHErO0  CrOPAHMS

0,5

11

Tema

[{uknsl mapoTypOuHHBIX yeTaHOBOK (ITTV):
obuwee nousimue 0 KOHOEHCAYUOHHBIX U Men1oPu-
kayuonunvix IITY,; uoeanvnviti yuxn IITY (yukn
Penxuna), mepmuveckuii KII{ yuxna, ommnocu-
menvHultl enympennuu KIIJ{; nymu noeviwenus
agpghexmusnocmu yuxnos ITY; enwuanue nauano-
HbIX U KOHEYHbIX napamempos napa Ha SKOHOMUY-
nocmo IITY,; cxema u yuxn IITY ¢ npomesxcymou-
HbIM nepezpesom napa, mepmuveckutl KI[ yuxna,
GIUSAHUE OABNIeHUs U MeMNnepamypol NPOMeNCy-
mouHoz2o nepezpesa na mepmuveckuil KIIJ[ yuxna;
mepmoouHamuieckas d¢hghekmusHocms pecenepa-
Yuu, cmeneHb peceHepayuu, npeoenvHas u onmu-
ManbHas memnepamypsl peceHepayuu; cxema u
yukn IITY c pecenepayueii, onmumanvHoe yucio
ombopos napa; menuiosou u 3Hepeemudeckuti 6a-
aawncol IITY; ocnoevl mennoguxayuu, mennogu-
KAUUOHHBI YUK U MPU MUNA YCMAHOBOK: C NPO-
MUBOOABNIEeHUEM, C YXYOUEHHbIM 8AKYVMOM, C pe-
2yaupyemvimMu omoopamu napa.

17

Tema

0,5

10
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HaumeHnoBaHue pa3zienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

MalmHbI IS CKaTUS U PACIIMPEHUS Tra3a:
KOMNpeccop, OCHOBHble NPOYeccbl 8 OOHOCHYNEH-
UAMOM NOPUIHEBOM KOMNPEccope;, UHOUKAMOPHASL
oUazpamMma  peaivbHo20  KOMApeccopd, — GIusiHue
8PEOH020 NPOCMPAHCMBA HA BETUHUHY KOHEUHO2O
0agneHus; MHO2OCMYNEHYamoe cocamue;, YUKl
NOPUIHEBO20 KOMNPeCccopa ¢ MHO2OCHYNEHYAMbIM
colcamuem U nPOMeNCYmMOUHbIM OXAANCOEHUEM 603~
0yxa; 0emaHoepvl, OCHOBHble NPOYeccvl 8 OemaH-
depe, paboma u MOWHOCMb Oemanoepa.

Tema

[Huxiel Ta30TypOuHHBIX ycTaHOBOK (I'TVY):
2a3omypOunHvle YCMAHOBKU OMKPbIMO20 U 3a-
Kpblmo20 Munog, ux CpasHumenbHdas OYEeHKA U
cxemwl, uoeanvuwviil yuxkin I'TY ¢ noosodom menna
npu NOCMOAHHOM OasieHuu (p = const),; peanvhbiii
yuxn I'TY, enympennuu KII/] peanvroco yuxna,
ONMUMANLHASL CMENeHb NOBbIUEHUS OABNeHU,
yurn I'TY ¢ usobapnvim noosooom menna u peze-
Hepayueti, udeanvHviti yukn I'TY ¢ uzobapuvim
no0BoO0OM menia U peceHepayueri, UOEANbHbIl
yuxkn I'TY ¢ uzoxopnvim (Vv = const) nodsooom
menaa,; cxema u yuka I'TY ¢ mnococmynenuamoim
cocamuem, mepmudeckuu KIIJ{ yuxkna, onmu-
ManvHoe OmHOuleHUue OasleHull No CMYneHsIM,
yukn I'TY ¢ muococmynenuamvim coicamuem u
pezenepayuei; cxema u yuxn I'TY ¢ muococmy-
neHuamsviM no0BOOOM MeNnia U pezeHepayuel,
MepMOOUHAMUYECKU HAUBbI2OOHeluee U ONMmu-
ManvHoe OasneHue 8mopudHo20 noogooa menid,
ONMUMANbHASL CMEeNneHb PACUUPEHUs 8 CIYNEHX
mypounel. Cxema u Yuki ¢ MHO20CMYNEHYambIM
noogooom menna. Cpasnenue yukios I'TY 6e3
pezenepayuu. Cpaenenue yukios I'TY npu non-
HOU peceHepayuu.

15

Tema

KoMOuMHUpOBaHHBIC IMKIIBI  TEIJIODHEpPreTHYe-
CKHX YCTaHOBOK:

obwue NPUHYUNbL KOMOUHUPOBAHUS YUKIO08, OU-
HApHble YACMUYHO-OUHAPHBLE U COCMABHBIE YUKIIbL,
KOMOUHUPOBAHHbIE NAPO2A306ble YUKIbL: CO CMe-
wenuem pabouux men Xonvysapma-Lllone, ¢ 6vi-

0,5

12
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HaumeHnoBaHue pa3zienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

COKOHANOPHBIM  NAPO2EHEPAMOPOM, CO COPOCOM
2a308 8 MONK)Y KOMd, ¢ NOO0ZPEeBOM NUMAMeNbHOU
600b1 yxoosuyumu eazamu I'T ¢ J[BC u ymunuzayu-
onnou IITY; evicokomemnepamyphvie ¢ oxaaxcoe-
HUeM 2a3080U mMypOUHOU, MePMOOUHAMUYECKAS
ONMUMU3AYUSL  YUKIO8 NAPO2A306bIX VYCHMAHOBOK
(III'Y),; uoeanvnoui yuxn II'Y u nymu e2o peanusa-
yuu, meopemuyeckutl yuka III'Y ¢ mnocokpammuvim
100B8000M MeNd 8 2430801 U NapOBOU YACMSIX.

Tema

[{ukipl XOJOOWIBHBIX YCTAHOBOK U TEIJIOBBIX
HACOCOB:

obwue npunyunsl mparcgopmayuu menia, Xxono-
OUNbHbIE MAULUNBL U TENN08ble HACOCL, 00PaAmHbILi
yuxn Kapro 0ns X0n0O0unvbHoU YCMAHOBKU, XO010-
ounvhblll Kod(pGuyuenm; oopamuwiti yukn Kapro
0Jis1 Meni0B020 HACOCA, Menio6ol Kod(p@uyuerm,
cxema menjiogo20 HACOCa; cxema U YUKI 8030VUi-
HOU KOMNPECCOPHOU  XONOOUNBHOU — YCMAHOBKU,
cxema u YuKi uoeanvbHol naposol KOMNpeccopHou
XONOOUTILHOU YCMAHOBKU, CXeMa U YUK NAPO8ol
KOMNPecCcOpHOU X0N0OUTbHOU YCIMAHOBKU ¢ Opocce-
JleM emecmo 0emanoepa,; naposvie KOMNPeccopHvle
Meniosble HACOChl, CXeMa OMONUMENbHOU Menio-
HACOCHOU YCMAHOBKU, CXema U NPUHYUN Oelicmeus
abCcopOYUOHHOU XOJIOOUTILHOU YCIMAHOBKU, CXema U
npuHyun Oeticmeuss abcopOYUOHHO20 MeNi108020
Hacoca.

0,5

12

Tema
[{uknbl ABUTaTENIE BHYTPEHHETO CrOPAHHUS:
yuravl Ommo, /Juzens u Tpunxnepa.

Tema

[{ukiel TapoTypOMHHBIX YCTAHOBOK:

yuxn Penxunma uoeanvHulli u peanvhwviil, GlUSAHUE
HAYaIbHbLIX U KOHEYHbIX Napamempos napa Ha
KIIJ[, pecenepayus, npomnepezpes.

Tema

MammHb! 11 CKaTHS ra3a:

colcamue 8 O00HO- U MHO2OCMYNEeHYAMmOM KOM-
npeccope, paboma u MOWHOCMb KOMNPECCopd.

Tema
[{ukiel ra30TYpOMHHBIX YCTAHOBOK:
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Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)
Konrtakrnas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U coJiep>KaHue Ma- Test ¢ 00ydaromuMucs
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
yuxnvl bpatimona u I'emgpu, onpedenenue pabo-
mul, mowHocmu u KIIJ[ ycmanosxu.
Tema 24
Pacuer nuxiioB TOV (PI'P)
Tema
16
KonrtponbHas pabora
utroro 14 10 4 213
10 JMCUHUINJIHHE

6 BaeaynuTopHasi caMoCTOsITe/IbHAS PA00Ta 00y4aIOIMXCH M0 AMCHMUILINHE (MOTY-
JI10)

[Tpu TuTaHUPOBAHUM CAMOCTOSTEIILHOW PA0OTHI CTYJCHTY PEKOMEHAYETCS PYKOBOJICTBO-
BaTbHCsI CIEIYIONIUM PACTIPEICICHUEM YacOB Ha CAMOCTOSTEIbHYIO paboTy (Tabmnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMIIoHeHTHI cCaMOCTOSITEIbHOM PadoThI KoumnuecTBo yacoB
N3ydeHne TeopeTuuecKuX pa3aesioB JUCHUTIIMHBI 113
[TonroTroBKa K 3aHATHSAM CEMHUHAPCKOTO THITA 24
[TonroroBka u oopmieHne KOHTPOJIbHBIX padot u PI'P 76
Hroro 213

7 OueHoYHbIE CPeCTBA I NPOBEACHUS TEKYILIEro KOHTPOJISI M POMeKYTOYHOM
arTecTalMy O0YYAOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPEICTB Ul MPOBENEHUS TEKYILErO0 KOHTPOJS YCIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUanoB, HEOOXOAUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB OOyUEHHUs MO AMCUUILIMHE (MOIYJII0), IPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHo-MeTOoaUYecKoe 1 MH(OPMAIITHOHHOE O0ecTeyeHHue TUCIUIUIUHBI (MOYJIf)

8.1 Ocnoenaa numepamypa

1. Kocmbiaun A.B., BunorpagoB B.C. Temnorexnuka. YuebHoe mocobue. — Komco-
MostbcKk-Ha-Amype: TOYBIIO «KuAI'TY», 2003. — 114 c.
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2. Texnuueckas TepMOJMHAMUKA U TEIUIONepeaada B npumepax u 3agadax / B.C. Buno-
rpagoB, A.B. KocmbianH, A.FO. IlonoB. — Komcomoinbck-Ha-Amype: 'OYBIIO «KHATI'TY»,
2006.— 333 c.

3. lOnaeB b.H. Texuuueckas tepmoaumHamuka. Teruonepenada.— M.: Beicmas mkona,
1988.— 479 c.

4, TermotexHuka. YueOHUK 115 cTyAaeHTOB By30B / Ilog obm. pex. B.M.Kpyrosa.— M.:
Mammunoctpoenue, 1986.—432 c.

5. JlapuonoB H.H. Tennorexuuka. YueOnuk 11 BTy30B.— M.: Ctporinzaar, 1985.— 432 c.

6. Bunun, 0. B. Texunueckast TepMOJMHAMUKA U TEINIOMAcCOOOMEH : yueOHOe mocodue
/ 1O. B. Bugun, B. C. 3106un. - Kpacnosipck : Cu6. denep. yu-1, 2020. - 332 c. - ISBN 978-5-
7638-4212-8. - Texkcrt : anekrponnsii. - URL: https://znanium.com/catalog/product/1830718
(mata obopamenus: 24.05.2021). — Peskum 1ocTyma: mo moIImucKe

8.2 /lononnumenvnasn numepamypa

1. Myxaues I'.A., llykun B.K. Tepmoannamuka u terionepeaayda.- M.: Briciias mikoda,
1991.- 480 c.

2. Tenmorexnuka: Yuebuuk st BTy30B / [Tog obmr. pen. A.Il. backakoBa.— M.: Duepro-
m3jar, 1982.— 263 c.

3. 3ybapes B.H. u gp. [IpakTukym 1o TeXHU4ECKON TepMOJAMHAMUKE. YueOHoe mocodue
Juist BTy30B.— M.: DHeproaromusnat, 1986.— 304 c.

4. Aunpprounienko A.M. OCHOBBI TEXHHUYECKOW TEPMOJIMHAMUKU PEATbHBIX MPOIECCOB.-
M.: Bricmiag mikouna, 1967.

5. Bykanosuy M.JI. Tenmodusndeckue cBOMCTBa BOABI U BOASHOTO mapa.- M.: DHeprus,
1980.- 424 c.

6. Hamoxuun B.B. TexHuueckas TepMoavMHaAMUKa W TeIIonepenadya: YdeOHOE mocooue
1151 BTy30B.— M.: Beicmas mkona, 1980.

7. AnnpromeHko A.M. OCHOBBI TEPMOAMHAMUKH LIUKJIOB TEINIOHEPreTUYECKUX YCTAHO-
BOK.- M.: Bricmias mikoia, 1968.

8. bonrapckuit A.B. u ap. COopHHK 3a/a4 IO TePMOJAMHAMUKE U Teruionepenayde.- M.:
Bricmias mkona, 1972.

8.3 Memoouueckue ykazanus 011 cmy0eHn o8 no 0C60eHUI0 OUCUUNTUHbL

1. Onpenenenue mokaszaTessi afuadaThl: METOIUYECKUE YKa3aHus 1o Kypcam «Teopetu-
YeCKHEe OCHOBBI TEIJIOTEXHUKNY, « TexHuueckast TepMoAnHaMuKay, Temnorexuukay / coct.: B.C.
Bunorpanos, B.U. Illanomos, Komcomonbck-na-Amype: ®I'BOY BI1O «KHATTY», 2014.-8 c.

2. VI30x0opHOE HarpeBaHUe BOJbI U BOJSHOrO mapa. Meroauueckue ykazaHus K J1abopa-
TopHO#1 padore / coct. B.B. Cmupnos, A.f. 3sunsankuii, A.B. CmupHoB - Komcomonbck-Ha-
Amype: I'OY BIIO «KHAI'TY», 2008.- 11c.

3. MccnemoBaHue mMpoIeccoB BO BIAKHOM BO3ayxe. Meronndeckne ykazaHus K jabopa-
topHoit padote / Coct. B.B. CmupHOB. — Komcomonsck-Ha-Amype: KHAI'TY, 1996. — 12 c.

4. OnpeneneHue N300apHON TEMJIOEMKOCTH BO3ayxa. MeTroanueckue ykasaHus K jabo-
paropHoii pabore / coct. B.J. [llanomos, A.f. 3Bunsuxuii, A. B. CmupaoB Komcomosnbck-Ha-
Awmype: ®I'BOY BIIO «KHAI'TY», 2014.- 8 c.

8.4 Cospemennvie npogheccuonanvnvie 6a3pl OGHHBLIX U UHGOPMAYUOHHDIE CRPABOU-
Hble cucmembpl, UCNOIb3yemMble NPU OCYULeCHEIEeHUU 00pa306amenbHo20 nPoyecca no OUucClyu-
naune

1. OnexkrponHo-6ubmmuoreunas cucrema eLIBRARY.RU.

2. Thermophysics.Ru — nmoprai mo terutodusnke: TPOEKThI, TPOrPaMMBbI, YI€OHBIE TOCO-
ous, JET03UTapUi Hay4YHBIX paoor, JccepTalyi, nepuoanKa
(http://thermophysics.ru/index.php).



http://thermophysics.ru/index.php
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3. DHepreTvka U MpOMBIILICHHOCTh Poccuy — uH(OpMAIIMOHHAsT CHCTEMa dHEpreTHue-
CKOT'0 KOMILTEKCA M CBA3aHHBIX ¢ HUM oTpacieit (https://www.eprussia.ru/).

8.5 Ilepeuenv pecypcosé unghopmayuonno-meneKoOMmMyHuKayuonnou cemu «Humep-
Hem», HeoOX00UMBIX 0J1 0CBOCHUA OUCUUNTIUHBL (MOOY/5)

1. Dnekrponnas oudbauoreka rertosnepreruka(http://teplolib.ucoz.ru).

2. CaliT TeruioTexHuka — OOJbIas TexHu4Ieckas oudmuoreka. HoBoctu, crathu, auccep-
taruu, )xypHaisl (http://teplokot.ru/).

8.6 JIunen3snonHoe u cBOOOAHO pacnpocTpaHsieMoe POrpaMMHOe odecreyenune, uc-
N0JIb3yeMoe IPH OCyIeCTBJICHUH 00Pa30BaTe/IbHOIO NpoLecca 1o AUCHHUILIMHE

Tabnuna 5 — [lepeuenp UCHOIB3yeMOTr0 MPOrPaMMHOT0 00ecieueHus

Haumenosanue 110 PexBU3UTHI / yCIIOBHS MCTIOJIb30BAHUS

MicrosoftimaginePremium | Jlunensuonnsiii rorosop AD2223 Ne008/65 ot 11.01.2019

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOJIb30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

SMathStudio CB00OOIHAS JIUIICH3US, YCIIOBHSI HCIIOIb30BAHMUS 110 CCHUIKE:
https://ru.smath.info/

9 OpraHu3anMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca perijaMeHTupyeTcs y4eOHbIM IUIAHOM M pac-
NUCaHUEeM Yy4yeOHbIX 3aHATUU. SI3bIk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN 4ac YCTaHABIUBACTCS POJIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHuM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHOW TPACKTOpHUU 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUX JTUCHMIUIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIECTBYIONMIET0 00yYeHHs, KOTOPBIM 0CBOOOXKTaeT 00ydaroIie-
rocsi OT HEOOXOIUMOCTH UX MOBTOPHOT'O OCBOEHHUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4ebHblil mpoliecc NpH MpenojaBaHuu Kypca OCHOBBIBAETCSI Ha MCIOJIb30BAHUU Tpaiu-
[IMOHHBIX, NTHHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTeIbHBIX TE€XHOJOTHH. TpaaunnoH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOTUN MPEACTaBIEHBI JEKIUIMUA U CEMUHAPCKUMU (IIPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH HUCIIOJIb3YIOTCS B BUJE LIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAaKTUBHBIX (QOpM NpoBeieHus 3aHatuil. MHdopmarmonHsie
o0pa3oBaTe/IbHbIE TEXHOJOTUU PEATU3YIOTCSl MyTEeM aKTUBU3AIMM CaMOCTOSATEIbHONW pPadOThI
CTYZICHTOB B MH(OPMALIMOHHOH 00pa3oBaTelbHOIl cpefe.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypcC MpeanoaracT CUCTeMaTU3UPOBAaHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu jekrop 00s3aH MperynpeIuTh CTyI€HTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.



https://www.eprussia.ru/
http://teplokot.ru/
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JIeKIIMOHHBIN KypC AOJDKEH AaBaTh HauOONbLINK 00beM HMH(pOpMAIMU U 00ecreunBaTh
Oostee TIIyOOKO€E TIOHMMaHKUE YU4eOHBIX BOIIPOCOB NPH 3HAYUTEIHHO MEHBIIIEH 3aTpaTe BPEMEHH,
4eM 3TO TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATENIHOE U3YUYeHHE MaTepuaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NIPEJCTABISAIOT COOON JeTanu3altio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasa, IpOBOAATCS B LEIAX 3aKPEILICHUs Kypca U OXBAThIBAIOT BCE OCHOBHBIC Pa3/IEIIbl.

OcHoBHOM (opMOIi IPOBECHHSI CEMUHAPOB SABJISIETCS 00CYXeHHe Hauboiee npoodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyaluid B
ayJUTOPHBIX YCJIOBMSX. B 00s13aHHOCTH mpenojaBaress BXOIAT: OKa3aHHE METOJMYECKOH Io-
MOIIM ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHAX OLICHUBAETCS IO CICAYIOIIMM KPUTEPUSIM:

- OTBETHI Ha BOIIPOCHI, IIPEUIaracMble IIPETo1aBaTeIeM;

- y4acTue B IUCKYCCHUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/1aHUH;

- aCCUCTUPOBAHUE MPEINOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh APTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MCTOYHMKH.

Jloknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IIPOBEPSIOT CTENEHb BIAJECHUS TEOPETHYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCThb PACCYKAECHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATUH, BXOAUT B HAKOIUIEH-

HYIO OILICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUIIMHE (MOAYJII0)

CamocrodrenbHas paboTa CTYIAEHTOB — 3TO HPOLIECC aKTUBHOTIO, IIEJICHANPAaBIEHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHWM, yMEHUIH 0e3 HEeMOCPEICTBEHHOTO YYacTHsI Mperoaa-
BaTells, XapaKTePU3YIOIUICSI NpeAMETHOW HaIpaBIEHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00y4YaroIIerocs.

Lenu camocTosTETbHON pabOTHI:

- CUCTEeMaTu3anus U 3aKpeIUICHHE TIOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U MMPAKTUYECKUX
YMEHUH CTYIECHTOB;

- yrayOJieHHe U paclIupeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHNE YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

- pa3BUTHUE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH;

- (hopMHUPOBaAHHE CAMOCTOSITEIbHOCTH MBIIIJICHUS, TBOPYECKONH MHUIMATHBBI, CIIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aluy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHHUN U aKaJeMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOKET OCYIIECTBIATHCS MHAMBUIYAIBHO WU TPYIIaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I11eJI1, 00beMa, YPOBHS CIIO’KHOCTH, KOHKPETHOW TEMATUKH.

TexHosorus opraHu3alii CaMOCTOSITENIbHON pabOThl CTYJAEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbraToB BHEAyAMTOPHONW CaMOCTOSITENbHOM pabOThl CTYJEHTOB MOXET
POXO/UTH B MMCbMEHHOM, YCTHOW MIJIM CMEIIaHHOM (opme.

CTyneHThl JOJDKHBI MOOXOIUTh K CaMOCTOSITENbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEICTBY 3aKpeIJICHUS U Pa3BUTUS TEOPETUUYECKUX 3HAHMMU, BHIpAOOTKE €IMHCTBA B3IJIAJOB Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOpETEHUS ONPEIeNIEHHBIX HaBBIKOB U MCIIOJIb30BaHMs podec-
CHUOHAJIbHOW JIUTEPaTYpHI.



16

9.5 MeTtoanueckue yKka3aHusi 1Jis1 00y4ar0MXCs 0 OCBOCHUIO M CHUILTHHbBI

[Tpu M3y4eHun AUCHUILTMHBI 00YYalONMMCS 11€JeCO00pa3HO BBITOIHATH CIEIYIOIIUE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasjena 1o yueOHUKY WM KOHCHEKTHBIM MaTepuaiam
PCKOMCHAYCTCA IO IMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMHUHBI, OIIPCACICHUSA, ITIOHATUA pa3ac-
na.

3. Ocoboe BHUMaHUE CIIEYeT YACTUTh BHIIOIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATHU-
SM ¥ UHJMBHIyalbHBIM KOMIUIEKCHBIM 33JJaHUAM Ha CAMOCTOSATENIbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSATEIbHO, 33Ja€TCS Ha JIEKLUAX IPEero-
naBareseM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4Yepe/ib BHOBb M3/aHHBIE B IEPUOANYECKON
HAYYHOI uTeparype) Juis 0ojee AeTalbHOr0 MOHUMAaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JICKIIWU.

IIpu camocTosATENIBHON POPAOOTKE Kypca 00yyaroLiecs A0IKHBIL:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNCHHs U (DaKThI;

- MOBTOPUTH 3aKOHCIICKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeME JIMTepaTyphl;

- U3YYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATH TE3UCHI, aHHOTAIIlMN U KOHCIICKTBI
Haun0oJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIIIOJIHATD 3a/laHUA, AHAJIOTHYHBIC NIPCAJIaraCMbIM Ha 3aHATUAX,

- HCIOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl (OHAA OLIEHOUHBIX CPEJICTB.

10 Onucanne MaTepHAJIbHO-TEXHHYECKOr0 o0ecneyeHus, He00X0AMMOro ISl 0Cy-
IIEeCTBJIEHUS 00Pa30BATEJIbHOIO MPOoIecca Mo JUCHUILINHE (MOTYJII0)

10.1 Y4eOHo-1a00paTopHOE 000pyAOBaHUE

AynuTtopus Hammerosaiue ayuropuu Ucnonszyemoe o6opyaoBaHue
(;taboparopun)
128/2 JlaGopatopus TerorexHuku | JlabopaTtopHbIie CTEH B
131/2 JlaGopatopus TeroBbIX | JlJabopaTopHbIe CTEH b
DHEPTEeTHYECKUX YCTAaHOBOK

10.2 TexHuueckue u 31eKTPOHHbIE CPeICTBa 00y4eHU

ITpu npoBeneHny 3aHATUN UCHIOIB3YETCs ayAUTOpUs, 000pyl0BaHHAs TPOEKTOPOM (cTa-
LIMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl 0TOOpakeHus npe3eHtaunii. Kpome toro, npu nposeneHun
JEKIHMHA U MPAKTUYECKUX 3aHATUH HE00X0IUM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
Y IIPOrpaMMHBIM 00€ecrIedeHUEM I JEMOHCTPALMU MTPE3EHTALUH.

11 HNurble cBegeHus

MeTozmqecm/le PE€KOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbJ U HHBAJIUA0B

OcBoenne JAUCIUITIIMHBI O6y‘-IaI-OHII/IMI/IC$I C OrpaHUYCHHBIMH BO3MOXXHOCTIAMU 310POBBA
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTUMHU OOYUAIOUIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS IS MTOJIydeHUs: 00pa3oBaHusl 00y4aroIMu-
Csl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI.

[Tpodeccopcko-nenarornyeckuii cOCTaB 3HAKOMHUTCS C TICHXOJIOTO-(DM3UOIOTHIECKUMU
OCOOCHHOCTSIMU OOYYArOIINXCsS MHBAIHUIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
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BbsI, HHJIMBUyaJIbHBIMU MPOTPAMMaMH peadMIUTAlluy WHBATUAOB (mipu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILIECTBIISICTCS JOTIOHUTENbHAs MOAJIEpPKKa MPernoaBaHusl ThIOTOPAMHU, CHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, IPOLIEIINMH MTOATOTOBKY ACCHCTEHTAMHU.

B cooTBeTcTBUU ¢ MEeTOAMYECKUMHU peKoMeHaanusIMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COLMAIbHO-aKTUBHBIE H pe-
(bieKCUBHBIE METO/AbI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuInTaIMK C IEJIbI0 OKa3a-
HUS IOMOILY B YCTAHOBJIECHUH ITOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH € IPYTrUMH CTYJIEH-
TaMU, CO3JaHUH KOM(POPTHOTO TICUXOJIOIMYECKOro KiMMaTa B cTyJeHuecko rpymnne. [londop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCS C YUETOM IPEIOCTABICHUS MaTepHaia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHUEM CIELMAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl JunamMu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOIb30BaHUEM CPEICTB
0o0y4yeHHs OOILIETro M CIENUAIbHOTO HAa3HAYEeHUs (MIEPCOHATBHOTO U KOJUIEKTUBHOTO MCIOJIb30-
BaHus1). MarepualibHO-TEXHUYECKOe oOecliedeHrne NnpeaycMaTpruBaeT MpUCIocoOIeHHe ayauTo-
puit k Hyxaam jun ¢ OB3.

dopma npoBeACHUs aTTECTAllMK AJISl CTYACHTOB-UHBAINI0B YCTAHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX McUX0(pu3ndeckux ocooennocren. s crynenro ¢ OB3 npenycmarpuBaer-
csl 1ocTymHas (hopMa IpeloCTaBlIeHUs 3aJaHIil OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TIEYaTHOW WM DJCKTPOHHOH ¢opme (Ui IMI C HAPYMIEHUSIMH OIOPHO-
JBUTATEIBHOTO aliapaTra);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOH (popMe C yBETUIEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIULI C HAPYIICHUSIMU CIIyXa, Pe4H, 3pEeHuUs);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/1aHUs BCIYX (JUIsl JIUL C HAPYLIEHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BOIPOCHL. JlJi TaKUX CTYJEHTOB NpeAycMaTpUBAETCs JOCTYMHAsl popMma MpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- IMCbMEHHO Ha OyMmare miu HabOpOM OTBETOB Ha KOMIIbIOTEpE (U1 JIUI C HAPYLIECHUS-
MU CIlyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTA (ISt
JIUI] C HApYIICHUSIMH OMOPHO-JBUTATENILHOTO aliapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHMSI, OOPHO-IBUTATEIBHOTO allapara).

ITpu HEoOX0AMMOCTH AJ1s1 00YUAIOIIMXCS ¢ MHBAIMIHOCTBIO MPOLEAYypa OLICHUBAHUS pe-
3y/bTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Texnuueckas TEPMOJINHAMHUKA»

13.03.01 TerutosHepreTuka M TEIIOTEX-

Hanpanenune noaroToBku
HUKa

Hamnpasnennocts (npoduis) oOpazoBarenbHON Mpo-  TerioBble AIEKTPUYECKUE CTAaHIIUU
rpaMMBbl

KBanugukanus BeITyCKHIKA bakanasp
['on Havayia moArOTOBKH (TI0 y4eOHOMY IIJIaHY) 2020
dopma o0yueHHs 3aounas Gpopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
2,3 4,5 7
Bun npomexxyTouHOM aTTecTanuu ObecnieunBarolee nojpasieacHue

3aueT ¢ OLEHKOM, DK3aMeH Kadenpa «TennoBble 3HEpreTHYECKHE YCTAHOBKID)




19

1 IlepeyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUs N0 AU CHHUILIMHE (MOIY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI UX TOCTHXKCHHS

Kon u NuauKaTopsl JOCTUKEHUS [Inanupyemble pe3ynbTaThl
HaWMEHOBA- 00y4YeHUs IO TUCIUTIINHE
HUE KOMIIe-

TEeHLIUU

O6menpodeccuoHaabHbIE

OIIK-3 Cmno- | OIIK-3.1 3HaeT ocHOBHBIC | 3HATh: OCHOBHBIC 3aKOHBI M (yHIaMEHTAIbHBIE
coOeH  Jie- | 3aKOHBI ABUKEHUS KUIKO- | MPUHIUIBI TEXHUYECKOW TEPMOJUHAMUKHU, CBOM-
MOHCTPHUPO- | CTU U ra3a, OCHOBBI TUAPO- | CTBA M IMPOLIECCH U3MEHEHHUSI COCTOSIHHM pado-

BaTh IpHMeE-
HEHHE  Oc-
HOBHBIX CIIO-
co0OB MOIy-
YeHHUs, TIpe-
obpazoBa-
HUS, TpaHc-
nopra M Hc-
MOJIb30BAHUS
TEIUIOTHl B
TETUIOTEXHH-
YECKUX
yCTaHOBKax
U cucTeMax

ra3oJMHaMUKH, OCHOBHBIE
3aKOHBI TEPMOJIMHAMUKHU U
TEPMOJMHAMUYECKHUE CO-
OTHOLLEHUS

OIIK-3.2 VYwmeer mpoBo-
JUTh pacyeTbl TEIIOTeX-
HUYECKHX YCTAaHOBOK U
CUCTEM, TEpPMOJUHAMHYE-
CKHX IPOIIECCOB, IIUKIIOB U
HUX MOKa3aTenen

OIIK-3.3 Bnaneer HaBbI-
KaMi IPUMEHEHUs Teope-
TUYECKUX 3HAHUHN IS pe-
LIEHUsI MPAKTUYECKUX 3a-
a4 TMody4yeHus, mpeodpa-
30BaHMs, TpaAHCIOpPTa U
WCIIOIB30BaHUS TETJIOTHI B
TEIUIOTEXHUYECKUX  yCTa-
HOBKax U CHCTEMax

YUX TeJl, IPUHIUIBI IPeoOpa3oBaHus SHEPTUU B
TEIJIOBBIX M XOJOAWJIBHBIX MallMHaX, TEPMOIU-
HAMHUYECKHE IIUKJIbI, METOJIbI pacueTa TEPMOIU-
HaMHUYECKHX CBOWCTB BEIIECTB; CXEMBbI U LIUKJIbI
TEIUIOBBIX U XOJOJWJIbHBIX MAallUH, XapaKTepu-
CTUKU IUKJIOB, MyTHU MOBBIIICHUS 3()PEeKTUBHO-
CTH pabOTHI TEIUIOBBIX U XOJIOAMIBHBIX MAIIUH.

YMeTh: ompenensaTh mapaMmerpbl padoyux Tel,
XapaKTEePUCTUK TEPMOJIMHAMUYECKUX MPOLECCOB
Y LIUKJIOB; aHAJIM3UPOBATH TEIIIO3KOHOMUYECKHE

IOKa3aTeJid  padOThl  TEIUIOIHEPreTHYECKHX
YCTaHOBOK TIPH M3MEHEHHHU OIPEeIISIOMuX Ia-
paMeTpoB.

BrnaneTs HaBbIKaMH: BBITIOJHEHHUS TEPMOIMHA-
MUYECKHX PACUETOB HU3MEHEHHUS COCTOSHUS pa-
00uuX TeN; ONpeaeIeHUs XapaKTePUCTUK TEPMO-
JTUHAMHAYECKUX ITUKJIOB M MOKAa3aTeleld TEIIOBOM
SKOHOMHMYHOCTH TEIJIOBBIX MAIllMH M XOJIOIWJIb-
HBIX YCTaHOBOK.

Tabnuua 2 — ITaciopt ¢oHa OIIEHOUHBIX CPENICTB

KonTposmnpyembie

dopmupyemast

HaumenoBanue

pa3aeJibl (TeMbl)
AUCHMILINHBI

KOMIICTCHI U A

OLIEHOYHOT0
cpeacTBa

Ioka3aTeau OeHKH

O6masg  TeXHUYECKas
TEPMOJANHAMUKA

OIIK-3

OnopHbI KOH-
CIIEKT JIEKIIUii

- ONTUMAaNbHBIH 00BeM TekcTa (He Oonee
OJTHOW TPETH OpUTHHAIIA);

- JIOTHYECKOE MOCTPOCHUE M CBA3HOCTh TEK-
CcTa;

- MOJIHOTa/ TIyOWHA W3JI0XKEHHsI MaTepuana
(Hanu4re KIFOYEBBIX MOJOKEHNH, MBICIICH);

- BU3yanu3anus MHPOPMAIMK KaK pe3ysbTar
ee 00paboTKH (TabIMIIBI, CXEMBI, PUCYHKN);

- oopmiieHHe (aKKypaTHOCTh, COOJIOEHHE
CTPYKTYpPBI OpUTHHAJA).

OIIK-3

CobecenoBanue

- niIyOWHa, MPOYHOCTh, CHCTEMAaTHYHOCTH
3HAHUMH;

- aJIeKBaTHOCTh MPUMEHSEMbIX 3HAHUN CUTY-
anuu;

- PallMOHAJILHOCTh UCIOJIb3YEMBIX MMOJX0/I0B;
- CTENeHb NPOSBJICHHUS HEOOXOIUMBIX TPO-
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(hecCHOHATIBHO 3HAYMMBIX JHYHOCTHBIX Ka-
YeCTB,;

- CTENeHb 3HAYUMOCTH OTPEJICICHHBIX IIEH-
HOCTEH;

- IPOSIBIICHHOE OTHOIICHHE K OIpEeAeICHHBIM
00BEKTaM, CHTYaIHsIM;

- YMEHHE TMOANCPKUBATh M aKTUBU3UPOBATH
Oecely, KOpPEKTHOE TIOBEICHUE.

OIIK-3

3amayn  mpakTude-
CKUX 3aHSATUH

- CHOCOOHOCTh aHAJIM3UpPOBaTh M 0000IIATH
nHpopmanuio;

- CrocOOHOCTh CHHTE3UPOBAaTh HOBYIO WH-
dopmarmio;

- CIIOCOOHOCTB JieNlaTh 000CHOBAHHBIE BBIBO-
JIbl HA OCHOBE MHTEpHpETaK HHPOPMAIIHH,
Pa3bIACHEHUS;

- YCTaHOBJICHHE IPUYUHHO-CIICACTBEHHBIX
CBsI3ell, BHISIBICHHE 3aKOHOMEPHOCTH.

OIIK-3

JlabopaTopHbie
paboThI

- COOTBETCTBUE OTYETA MPEIbSBISIEMBIM TpE-
OOBaHUAM;

-[IPaBUIILHOCTh M aKKYPAaTHOCTb HAIHCAHHS
OTYETA;

- CIIOCOOHOCTH JIeJIaTh 00O0CHOBAHHBIE BEIBO-
bl HA OCHOBC 3KCHepHMeHTaHLHLIX JaHHBIX
- CTCIICHb TOYHOCTHU OTBCTOB Ha KOHTpOJ'H)-
HBIC BOHpOCI)I,

- yCTaHOBHeHI/Ie HpI/I‘-II/IHHO-CJ'Ie[[CTBeHHI)IX
CBSI3€H, BBIBIIEHHBIX 3aBUCUMOCTEMN.

OIIK-3

PacuetHo-
rpadudeckas pado-
Ta

- COOTBETCTBHE IPEINIOIAraeMbIM OTBETAM;
- TPaBWIBHOE HCIIOJBb30BAaHHUE aANTOPUTMA
BBITIOJTHEHUS PEIICHHUS;

- JIOTHKA PaCCYXICHUI;

- HEOPAMHAPHOCTh MOAXOA K PEIICHHIO 3a-
Jad.

OIIK-3

KonTponbnas pa-
60Ta

- COOTBETCTBUE MPEIIOJIAraeMbIM OTBETAM;
- HPaBUJIBHOC HCIHOJB30BAHUC aJirOpuT™Ma
BBITIOJTHECHUSA PCUICHUSA,

- JIOTHKa pacCykJIeHUH;

- HEOPAMHAPHOCTb IOJXOAA K PELICHUIO 3a-
Jad.

TepmoanHaMHUKa IHK-
JIOB TEIUIO3HEpreTHye-
CKHX YCTaHOBOK

OIIK-3

OnopHbIi KOH-
CIIEKT JIEKIIUi1

- ONTHMAalbHBIH 00BeM Tekcra (He OoJiee
OJTHOW TPETH OpUTHHAIIA);

- JIOTHYECKOE TOCTPOCHUE M CBS3HOCTH TEK-
CTa;

- TOJIHOTA/ TIyOWHA WM3JIOXKEHHsI MaTepuana
(Hanu4re KIIFOYEBBIX MOJOKEHNUH, MBICIICH);

- BU3yaJn3anus MHGOPMaIMK KaK pe3ysbTaT
ee 00paboTkH (TaONHUIIBI, CXEMBI, PUCYHKH);

- obopmiieHHe (AaKKypaTHOCTh, COOJIOICHHE
CTPYKTYpPbI OpUTHHANA).

OIIK-3

3amaun  mpakTude-
CKUX 3aHSTUH

- CIOCOOHOCTh aHAJM3UPOBATh U 0000IIAThH
nHPOPMALHUIO;

- CIOCOOHOCTh CHHTE3UMPOBATh HOBYIO HH-
dbopmanuio;

- CIIOCOOHOCTP JIe7aTh 000CHOBAaHHBIE BBIBO-
JIbI Ha OCHOBE MHTEpIpeTalny HHGOpPMAIIHHY,
pa3bICHEHUS,

- YCTaHOBJIICHHE NPUYHHHO-CIICJICTBEHHBIX
CBsI3€H, BEISBIICHUE 3aKOHOMEPHOCTH.

OIIK-3

Pacuerno-
rpaduyeckas padbo-
Ta

- COOTBETCTBHE IIPEAII0JIAraeMbIM OTBETAM;
- IpaBUIBHOE UCIOJIb30BAHUE AJITOPUTMA
BBITIOJTHEHUSA PECUICHUA,
- JIOTUKA PACCYXIECHUH;
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- HCOPAWHAPHOCTL IMOJAXO0Ja K PCHICHUIO 3a-

mad.

OIIK-3

Konrtponbnas pa-
60Ta

- COOTBETCTBHE IPEIIIOIAaracMbIM OTBETAM;
- TpaBWIbHOE HCIIOJIb30BaHHUE aAITOPUTMA
BBITIOJTHEHUS PEIICHHUS;
- JIOTHKA PacCyXJICHUII;
- HEOPIWHAPHOCTHh MOAXO/a K PEIICHHIO 3a-

ad.

Bce Tembr OIIK-3

Bomnpocs! 3x3aMeHa

- rTyOMHA 3HAHUH TEOPETHYECKUX BOIPOCOB
ouera;

- TiTyOWHA 3HAaHUH JOTOJHUTENBHBIX BOIPO-
COB;
- JIOTHUKA PACCYXICHUH.

2 Meroauyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHMBAHUS 3HAHUM,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yoiue npouecc (popmMupo-

BAaHUA KOMIIETEHIMIA

Meroauyeckue MaTepuasl, ONPEACIAOIUE IPOUEAYPhl OLCHUBAHUS 3HAHUN, YMEHHUU,
HaBBIKOB U (WJIM) OMbITA EATEILHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOIMUYECKONW KapThl TUCIIH-

IUIMHBI (Tabnuua 3).

Tabmumia 3 — TexHoyiornueckas Kapra

HaumenoBanue
OLICHOYHOI'0
cpeacTBa

Ne Cpokn

BbIIIOJTHCHHUA

IIxaja oie-
HHUBAHHUSA

Kpurepun
OlleHUBAHUS

4cemectp

Hpomeofcymoqnaﬂ ammecmauus 6 4)0pme 3auema c ouenkoﬁ

B Teuenne
cemecTpa

1 | OnopHbI#i KOHCIEKT
JIeKIU I

10 Gamos

10 OGamtoB - CTYOEHT  MOJHOCTBIO
ITOATOTOBMJI KOHCIEKT JIEKIUHA. AKKYpaTHO
ohopmieHo rpaduueckas M TEKCTOBBIC
YaCTH KOHCITEKTA.

8 Gamia — CTYAEHT MOJHOCTBIO IMOATOTOBUII
KOHCIIEKT JIeKIuii. EcTh 3aMeuaHus K
odhopmieHnio TpaduIecKoil M TEKCTOBOM
YacTAM KOHCIIEKTA.

6 ©OamIoB — KOHCIEKT HE  IOJHBII
(otcyrcTByror He Oomee 1 JIEKIHH).
Hebpexnoe odopMiieHre KOHCIEKTA.

4 GamnoB— B KOHCIIEKTE OTCYTCTBYIOT 2
JICKLIUH. Heo6pexnoe oopmiieHue
KOHCITEKTA.

0 GaytoB — OTCYTCTBYET 60Jiee 2-X JIKIIHA.

B Teuenne
cemecTpa

2 | CobecemoBanue
(2Bompoca)

30 6amioB

30 GayIoB - CTYJEHT MPaBHJIBHO OTBETHII Ha
TEOPEeTUIECCKUE BOIIPOCHI. IToxazan
OTJMYHbIC 3HAHUS B PaMKax YCBOCHHOI'O
y4eOHOro MaTepuara.

20 Oamia - CTyJEHT OTBETWJI  Ha
TEOPETUYECKHE BOMPOCH C HEOOJIBIIMMH
HETOYHOCTAMHU. [oKa3ay XOpoIie 3HaHUS B
paMKax YCBOSHHOI'0 yueOHOr0 MaTepHara.
10 ©GamioB - CTYIEHT OTBETWI Ha
TEOPETUYECKHE BOIIPOCHI C CYIIECTBEHHBIMH
HETOYHOCTSIMH. IToxkazan
VIOBJIICTBOPUTEIBHEIC 3HAHHS B paMKax
YCBOEHHOT'O y4eOHOIro MaTepuara.

0 OalIoB -TIpH OTBETE HA TEOPETHUECKHE
BOIPOCHI  CTYACHT  MPOAEMOHCTPUPOBAI
HEJIOCTaTOYHBII YPOBEHb 3HAHUI.

B teuenne
ceMecTtpa

3 | Bamaum  mpakTHye-
CKHX 3aHSITHI

10 GayutoB

10 GanoB- 3aaHKe MO PabOTE BBHINOJIHEHO B
1oJHOoM o0beMe. CTYZEHT TOYHO OTBETHI Ha
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HaunmenoBanue
OILIEHOYHOI'0
cpeacTBa

Cpoxu
BBINOJIHEHHSA

IxaJjga oue-
HUBAHUA

Kpurepun
OlleHUBAHUS

KOHTPOJIbHBIC BOTIPOCHI, CcBOOOIHO
OPUCHTUPYETCS B MPEAJIOKCHHOM PCIICHHUH,
MOJKET ero MOJU(PHUIIMPOBATH npu
U3MCHCHMH  yclioBus — 3amaun.  Oruer
BBIMIOJIHEH aKKypaTHO W B COOTBETCTBHH C
MPEABSIBISEMBIMU TPEOOBAHUSMH.

7 GatoB- 3aaHue 0 paboTe BHITIOJHEHO B
mostHoM oObeMe. CTyIeHT OTBETHJI Ha
TEOPETUIECKHE BOIIPOCHI, HCIBITHIBAS
HeboJIbIINE 3aTPyIHEHUS. KauectBo
opopmieHHs oTdeta K  paboTe  He
MOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSIM

4 6auioB- CTYACHT MPABUJIBHO BBITIOJHUII
3amaHne K pabore. CoCTaBHI OTYET B
YCTaHOBJICHHOM ¢dopwme, MpeCTaBUII
peleHus OOJIBIINHCTBA 3aaHui,
MPEeIyCMOTPEHHBIX B pabore. CTyaeHT He
MOJET IMOJHOCThIO OOBSCHHUTH MONTYYCHHBIC
PE3YIbTATHL

0 OawIoB - CTYIOCHT HE BBIIIOJHHI BCE
3amaHus paboTel U HE MOMKET OOBSICHHUTH
MOJTyYEHHBIC PE3yJIbTaThI.

JlabopaTopHbie  pa-
0OTHI

B Teuenne
ceMecTtpa

10 GamioB

10 GammoB - CTymeHT MPaBWIHHO CHAETAl
oruet. I[lokasan oTin4HbBIE BJIaACHUS HaBbI-
KaMU TPUMEHCHHSA TOJTYUYCHHBIX 3HAHUM U
YMCHUH TpU PEUICHUU MPOGECCHOHATBHBIX
3aa4 B paMKax YCBOCHHOIO y4eOHOro Ma-
tepuana. OTBETUJ Ha BCE JOMOJHUTENbHbBIE
BOTIPOCHI HA 3alIHTE.

7 06amnoB - CTYIOGHT cIelanx OT4eT C He-
OoNpmUMH HETOYHOCTAMHU. [lokazam xopo-
[Iie BIAaJCHHUS HaBBIKAMU TPUMCHEHUS I10-
JMYYCHHBIX 3HAHUH W YMCHHH TIPU PEIICHUU
mpo(eCCHOHANBHBIX 3a/1a4 B PaMKax YCBO-
eHHOTO yueOHoro marepwana. OTBETHI Ha
6OJ'II)I_HI/IHCTBO JOMOJIHUTCIIbHBIX BOIIPOCOB
Ha 3alIuTe.

4 6amnoB - CTyIeHT BBITIOJHWI 3aJaHHE C
CYHIECTBEHHBIMU HCTOYHOCTSAMMU. ITokaszan
YAOBIETBOPUTENHLHOE BIIQJICHUE HAaBBIKAMH
MIPUMEHEHHS TTOTYICHHBIX 3HAHUN ¥ YMCHHUN
MIpHU pemeHHH MpodeCCHOHATBHBIX 3a]ad B
pamMKax YCBOGHHOTO YYeOHOTO MaTepHaia.
[Ipu oTBeTax Ha JOTOJHUTEIHHBIE BOIIPOCHI
Ha 3aluTe OBUIO IOMYIIEHO MHOTO HETOY-
HOCTEH.

IIpu BBINIOJIHEHUM 3aJaHUsl CTYIEHT MpOjie-
MOHCTPUPOBAJl HEAOCTATOYHBIM  YpOBEHb
BJIaJICHUA YMCHUSAMHU W HaBBIKaMHU IIpU PE-
J11(S5050%1 HpO(i)eCCI/IOHaHBHBIX 3a1a4 B paMKax
YCBOGHHOTO y4eOHOro Matepuana. [Ipu oT-
BE€Tax Ha JONOJJHHUTEIBHBIC BOIIPOCHI HA 3a-
omre ObUIO JOMYIICHO MHOXECTBO HETOY-
HOCTEM.

PacuetHo-
rpadudeckas paborta

B Teuenue
ceMecTtpa

20 GamioB

20 6ayuIoB - CTYAEHT IOJIHOCTHIO BBIIOJHUI
3aJjaHue KOHTPOJBbHOW pPabOThI, IOKa3al
OTINYHBIC 3HAHMS M YMEHHS B paMKax
YCBOEHHOI'O y4eOHOTO MaTepuana,
KOHTpOJIbHAsL paboTa oopMIIeHa aKKypaTHO
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HaunmenoBanue
Ne OILIEHOYHOI'0
cpeacTBa

Cpoxu IIxkana oue- Kpurepun
BBINOJIHEHHSA HUBaHUSA OlleHUBAHUS

U B COOTBCTCTBUU C NPEABABISICMBIMH
TpeOOBaHUSIMU.

14 ©annoB - CTYJCHT TOJHOCTHIO BBITOTHILT
3alaHie KOHTPOJBHON paboThI, MOKa3al
XOpOIIMe 3HAHUS M YMEHHS, HO HE CMOT
0060CHOBATh ONTUMABHOCTD
MPEATI0KEHHOTO PEILICHHSs, €CTh HEIOCTATKU
B 0()OpMJICHIH KOHTPOJIBHON pabOTEHI.

7 GaNIoB - CTYICHT MOJHOCTHIO BBIMOJIHHI
3aJ]aHue KOHTPOIbHOM paboThl, HO JIOTYCTHIT
CYIIECTBEHHbIE HETOYHOCTH, HE MPOSBHI
YMEHHUSI  TNPAaBWIBHO  HMHTCPIPETHPOBATH
MOJTyYCHHBIC pe3yIbTATHI, Ka4eCTBO
0oOpMIICHHS KOHTPOJILHOW pPabOThI UMEET
HEIOCTaTOYHBIN YPOBCHbD.

0 ©OamIoB - CTYICHT HE [MOJHOCTHIO
BBIMOJHUM 3a/laHUE KOHTPOJBHOW paboTHl,
IIPY TOM MPOSIBHJI HEAOCTATOUHbBIH YPOBEHB
3HAHUH W YMEHHH, a TaKKe HeCcrnocoOeH
MIOSICHUTD MOJYYEHHBIN pe3yJIbTar.

6 | KonrpoibHas pabota B Teuenue 20 GamoB 20 GaIoB - CTYJEHT IOIHOCTBIO BBIIOIHMUIT
ceMecTpa 3alaHde KOHTPOJIBHOH paboThI, IMOKa3aj
OTIMYHBIE 3HAHWSA W YMEHHS B paMKax
YCBOCHHOTO y4eOHOTO MaTepuarna,
KOHTpOJIbHAs paboTa oopMiieHa aKKypaTHO
U B COOTBETCTBHUH C MPEIbIBIICMBIMU
TpeOOBaHUSIMU.

14 6asioB - CTYJCHT MOJIHOCTBIO BBIMOJIHHUI
3aJaHie KOHTPOJBbHOI paboThl, MOKa3anl
XOpOIIMe 3HAHWS W yMEHHs, HO HE CMOT
000CHOBAThH ONTHMAITEHOCTH
MIPEUIOKEHHOTO PEIICHNUs, eCTh HEAOCTATKH
B 0(pOpPMIICHHN KOHTPOJIEHOU PaOOTHL

7 0ayIoB - CTYACHT IIOJHOCTBHIO BBITOJHILUT
3a/jaHre KOHTPOJIBHOM paboTHI, HO JOITYCTHII
CYIIECTBEHHbIE HETOYHOCTH, HE IPOSBHI
YMEHHUSI  NPaBWIBHO  HMHTEPIPETHPOBATH
HOJTy4YEHHBIE pe3yabTaTHl, Ka4eCcTBO
oopmileHHsT KOHTPOJILHOM pPabOTBl HUMEEeT
HEJIOCTATOYHBIN YPOBEHb.

0 OawtoB - CTYOGHT HE TMOJHOCTBHIO
BEITIOTHWII 3aJaHHEe KOHTPOJBHOH DPaOOTHI,
TP STOM IMIPOSBUII HEAOCTATOYHBIH YPOBEHB
3HaHWI W YMEHHWH, a TaKkKe HEeCIOCOOCH
MOSICHUTD MOJYYCHHBIA PE3yJIbTaT.

HUTOI'O: - 100 GaoB -

Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % OT MakCHMaJdbHO BO3MOXHOH CYMMBI OaJIOB — «HEYIOBJIECTBOPUTEIHHOY»
(HEZIOCTAaTOYHBIH YPOBEHB ISl IPOMEXYTOYHOH aTTECTAlluH 110 TUCIUILIHHE);

65 — 74 % oT MakCUMaJbHO BO3MOXXHOW CyMMBI OalJlOB — «YyIOBJIETBOPUTEIHHO»
(oporoBwIii (MUHUMAIIBHBIN) YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);

85 — 100 % oT MakCHMaTbHO BO3MOYKHON CYMMBI 0aJUIOB — «OTJIIMYHO» (BBICOKHU (MaKCHMAITb-
HBII1) YPOBEHB)

Ne | HaumeHoBaHue Cpoku IIxkana oue- Kpurepun
OLCEHOYHOI'0 BBIINMOJIHEHUSA HUBaHUA OLlCHUBAHUA
cpeacTBa

5 cemecTp
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HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpokn
BBINOJIHEHUS

Ixana ome-
HUBaHUA

Kpurepun
OLICHUBAHMS

Ilpomesicymounas ammecmauusn ¢ ghopme IK3amena

OnopHBIA ~ KOHCIEKT
JIEKIIMHA

B teucHme
ceMecTpa

10 Oanmos

10 OGamnoB - CTYOGHT IOJHOCTBIO
MIOJITOTOBMIJI KOHCIEKT JIEKIMH. AKKypaTHO
odopmiieHO rpaduyeckas M TEKCTOBBIC
YacTH KOHCIIEKTa.

8 Oaia — CTYJCHT MOJHOCTHIO MOATOTOBHI
KOHCHEKT Jekuui. EcTh 3amedanus K
odopmIeHHIO TpapUUecKO W TEKCTOBOU
YacTsIM KOHCIICKTA.

6 OamioB — KOHCHEKT HE IIOJHBIN
(orcyrcTBytor He Oonee 1 JeKIuM).
Heb6pexxHoe odopMieHre KOHCITEKTA.

4 GamnoB— B koHcmekTe OTCYTCTBYIOT 2
JEKLIUH. HeGpexHoe odopmirenne
KOHCIIEKTa.

0 OammoB — OTCYTCTBYeT Ooiiee 2-X JIeK-
LU,

3amaun MPaKTHYECKIX
3aHATHI

B teuenme
cemecTpa

10 6amnoB

10 6amtoB- 3aaHue O pabOTE BBHIOIHEHO
B TIOJTHOM 00beMe. CTYEHT TOYHO OTBETHII
Ha KOHTPOJIbHBIC BOMPOCHI, CBOOOAHO
OpPHEHTHPYETCS B MPEATI0KEHHOM
pELICHHH, MOXET ero MOAU(HUIMPOBATH
pd HW3MEHEHUH YycioBus 3aaaun. OTyer
BBINOJIHEH aKKypaTHO M B COOTBETCTBHHU C
MPEABSIBIAEMBIMU TPEOOBAHUSIMH.

7 GayuIoB - 3a7laHue MO PAbOTE BBHIMOJHCHO
B mosHOM oObeme. CTYyIEHT OTBETHJI Ha
TEOPETHYECKHE  BOMPOCHI,  HCIBITHIBAS
HeOoIbIINe 3aTpyAHEHUS. KauectBo
opopmieHHs oTueTa K paboTe  He
MOJHOCTHIO COOTBETCTBYET TPEOOBAHHAM

4 GaJUIOB - CTY/ACHT MPAaBWILHO BBIMOIHHUII
3ajganue Kk pabore. CocTaBui OTYET B
YCTAHOBICHHOW  (opMe,  HPeACTaBUIl
petieHus OOJIBIIUHCTBA 3aJIaHui,
MPeAyCMOTPEHHbIX B pabore. CTyIeHT He
MOKET INIOJJHOCTBIO 06'[)5[CHI/ITI) TMOJIYYCHHBIC
Pe3yJIbTATHL

0 OamIoB - CTyIEHT HE BBINOJHUI BCE
3amaHus pabOThl U HE MOXKET OOBSICHHUTH
MOJTyYEHHBIE PE3YIIHTATHI.

PacuetHo-
rpadudeckas padoTa

B teuenmne
cemecTpa

10 6ayoB

10 GamoB - CTYAGHT IOJHOCTBHIO
BBITIOJIHWII 3a/IaHHE KOHTPOJIBHOW paboThl,
NOoKa3aj OTJIMYHbIC 3HAHHS W YMCHHS B
paMKax yCBOGHHOTO y4eOHOrO Marepuana,
KOHTPOJIbHAS pabota odopmiieHa
aKKypaTHO W B COOTBETCTBHH  C
NPEeIBSBIAEMBIMHA TPEOOBAHUSAMH.

7 ©aJUIOB - CTYIEHT IOJHOCTHIO BBITOJIHUII
3aJjaHue KOHTPOJILHOM paboThl, MOKa3al
XOpOIlKe 3HAHUS U yMEHHs, HO HE CMOT

000CHOBATH ONTUMATLHOCTD
MPEUI0KEHHOTO peleHus, eCcThb
HEIOCTaTKH B O(OPMIICHHH KOHTPOIBHOU
paboThI.

4 6aioB - CTY/EHT IOJHOCTHIO BBIMOJIHHUII
3aJaHie  KOHTPOJILHOH  paboThl,  HO
JOIYCTHJI CYIIECTBCHHBIE HETOYHOCTH, HE
TIPOSIBAII yYMEHHS IIPaBHIIBHO
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HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpokn
BBINOJIHEHUS

Ixana ome-
HUBaHUA

Kpurepun
OLICHUBAHMS

HUHTEPIPETUPOBATH MOJTy4YeHHbIE
pe3ynbTathl, Ka4yeCcTBO odopmicHus
KOHTPOJIbHON paboThI HMEET
HEJOCTATOYHBIA YPOBEHb.

0 OammoB - CTYOEHT HE IOJHOCTHIO
BBIIOJIHWII 3aJaHu€ KOHTDOJILHOM DPadOTHI,
IpH  OTOM  MNPOSBHJI  HEIOCTaTOYHBIA
YPOBCHb 3HAHWM HW VYMEHHM, a TaKxke
HECIIOCOOCH MOSICHUTH TIOJTy4€HHBII
pe3ynbTar.

KonrponbHas pabora

B Teuenne
ceMecTpa

10 GainoB

10  OGammoB - CTYOEHT TIOJHOCTBIO
BBITIOJTHIJT 3aJlaHue KOHTPOJIBHON padoThI,
MoKa3ajl OTJIWYHBIE 3HAHUSA M YMEHUS B
paMKax YCBOCHHOTO y4eOHOro MaTepHaa,
KOHTpPOJIbHAS pabota odopMieHa
AKKypaTHO ¥ B COOTBETCTBHH C
MPEIBSBIACMBIMU TPCOOBAHUAMH.

7 GaoB - CTYNEHT MOJHOCTHIO BBITIOJHUII
3a/laHde KOHTPOJBHOM paboThl, MoKa3aj
XOpOIlIMe 3HAHUS W YMEHHUS, HO HE CMOT
000CHOBATH OIITHMAaJIbHOCTh
MPETI0KEHHOTO peleHus, €CThb
HEIOCTaTKA B O(OPMIICHUM KOHTPOJIBHOM
paboTHI.

4 0aJUTOB - CTYACHT MOJHOCTHIO BBITOJHHUI
3aJlaHde  KOHTPOJILHOW  paboThl, HO
JIOTYCTHJI CYIIECTBEHHbIE HETOUYHOCTH, HE
TPOSIBILT YMEHUS MPaBUIILHO
UHTEPIPETUPOBATH MOJTY4YCHHBIC
pe3ynbTathl, Ka4eCTBO odopmicHUs
KOHTPOJIbHOU paboThI nMmeer
HEJIOCTATOYHbBIN YPOBEHb.

0 OamioB - CTYOEHT HE MOJHOCTBIO
BBIIOJIHIII 3aJaHue KOHTPOJILHOM pPadoTHI,
IpA  OTOM  MNPOSBHI  HEIOCTAaTOYHBIA
YPOBEHb 3HAHWM M YMEHHH, a TaKke
HeCIoco0eH MOSICHATH MTOJTyYCHHBIH
pe3ynbTar.

DK3aMeH

Ha sx3amenanm-
OHHOM ceccuu

60 6amioB

60 GayuIoB - cmyoderm NPasUIbHO OMEemi
Ha meopemuyeckuil éonpoc burema. Iloxa-
3a71 OMIUYHbBLE 3HAHUSL 8 PAMKAX YCBOEHHO-
20 yuebnoeo mamepuana. Omeemun Ha ece
OonoHuUmenIbHbie GONPOCHL.

45 GaisioB - cmydenm omeemun Ha meope-
muyeckull 8onpoc bunema ¢ HeOOTLUUMU
nemounocmamu. Iloxasan xopowtue 3nanus
8 PAMKAX YCB0EHHO20 Yy4ebHO20 Mamepud-
aa. Omeemun Ha 6OIBUIUHCIMEO OONOIHU-
MENbHBIX BONPOCOS.

20 GamIoB - cmydenm omeemu Ha meope-
mu4eckutl 6onpoc Oulema ¢ CyujecmeeH-
oMy Hemounocmsamu. Ilokasan yooeie-
MEOPUMENbHBIE 3HAHUS 68 PAMKAX VCEOECH-
HO20 yuebnozo mamepuana. Ilpu omeemax
HA 0ONOJIHUMENbHbIE 8ONPOCHL OBbLIO OONY-
WeHO MHO20 HemOYHOCmell.

0 GamnoB - mpu omeeme Ha meopemuye-
cKull eonpoc bunema cmyoeHm npooOemMoH-
CMPUPO8AL HEOOCMAMOYHbBLIL YDOGEHb 3HA-
Huu. IIpu omeemax Hna OononnumenvbHbie
BONPOCHL _ ObLIO  QONYUWEHO  MHONCECMBO
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Ne | HammenoBaHue Cpoku IIxana oue- Kpurepun
OLICHOYHOI 0 BBIIIOJIHEHU S HHUBAHHUSA OLICHUBAHUS
cpeacTBa
HeNnpasulbHblX OmMeemaoe.

UTOTI'O: - 100 GamoB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakCHUMaJIbHO BO3MOKHOW CYMMBbI 0aJUIOB — «HEYJOBJIETBOPHUTEIHHO» (HerocTa-
TOYHBII YPOBEHbB I IPOMEKYTOUHOM aTTeCTalllH 110 AUCUUIUIIHHE);

65 — 74 % oT MakcUMaJbHO BO3MOXXHOH CYMMBI OaJlJIOB — «YIOBIIETBOPUTEIHHO» (ITOPOTOBBIi
(MMHMMAJIBHBIN) YPOBEHbD);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILIOY (CpeIHUI YPOBEHbD);

85 — 100 % oT MakcHManabHO BO3MOXKHOM CYMMBI OaJIJIOB — «OTIMYHO» (BBICOKUH (MaKCHMalb-
HBII) YPOBEHB)

3agaHus A8 TEKYIero KOHTPoJIs
Bonpocul ona cobecedosanusn

4 cemecmp
1. Tepmudeckue napameTpsl coctosaus (p, V, T).
2. DHepreTUuecKue XapakTepPUCTUKHA TEPMOJMHAMUYECKUX CHCTEM: SHEpPTHs, BHYTPEHHSS SHEp-
rus, paboTa, Ter10Ta, SHTAIBIHU, TEIJIOEMKOCTh, SHTPOIIHSI.
. YpaBHEHHE COCTOSIHUA UACaTbHBIX Ta30B B popme Knaneiipona u Menneneena.
. IlepBblii 3aKOH TEPMOJMHAMUKH.
. Auarpamma p-v. I'paduaeckoe nzodpakeHne padoThI.
. OCHOBHBIE TePMOIMHAMUYECKHE MPOLIECCHI C U/I€AIBHBIM Ta30M B AUarpamme P-V (M30XOpHBIH,
U300apHBIii, U30TEPMUYUCCKHH, aMa0ATHBIN, TOJUTPOITHBIN).
. I'azoBble cMecH. OCHOBHBIE pacueTHbIe (POPMYJIbI FA30BbIX CMECEH.
. Bropoii 3akon TepmoarHaMuku. OCHOBHBIE (YOPMYJIHPOBKH.
. Kpyrossie nporueccs! nim 1ukisl. [ToHsTHE O IPAMBIX U OOpaTHBIX LIUKJIAX.
10. IToHsiTHE O TEPMOAMHAMHYECKOM ITHKIIE TETUTOBBIX MammuH. Tepmuaeckuii KI1/ muka.
11. Uneansnsiit nukn Kapro. Tepmuueckuit KITJI nukna Kapho.
12. Onpenenenne n3MEHEHUS SHTPOIIMU B TEPMOJAMHAMUYECKHX MTPOIECcCax.
13. TernoBas nuarpamma. OCHOBHBIE CBOMCTBA 1uarpaMMsl T -S.
14. O606mennsbIi ki KapHo.
15. PeanbHble ra3sl. KauecTBeHHbIE 0COOEHHOCTH peaibHBIX T'a30B.
16. Bonsinoii map. OCHOBHBIE TIOHATHS U ONIPEICIICHHS.
17. Tlpouiecc mapooOpazoBanus. uarpamMmma pP-V i BOJASHOTO Tapa.
18. Tluarpamma i-S J1st BOJIBI U BOJSIHOTO Tapa.
19. OcHOBHBIE TEPMOTUHAMUYECKHE TPOLIECCHI C BOJSIHBIM MAPOM B Jrarpammax p-v, T-S, i-S.
20. Bnaxxusblii Bo31yX. OCHOBHBIE XapaKTEPUCTUKHU BIAXKHOTO BO3/lyXa.
21. VcreyeHnwne ra3oB | IMapos..
22. Comuta 1 1uddy30psl.
23. 3aBHCUMOCTH TIPOQHIIS KaHaJla OT CKOPOCTH TpH aanadatHoM ucteueHnn. Coro JlaBas.
24. JlpoccenupoBaHue ra3oB U MapoB.

[op 3N &) B~ OV}

O 00

Koumponsnusie eonpocut 014 3augumaol 1a60pamopuslx padom

Jlaboparopnas pabota Nel.M30xopHOE HarpeBaHue BOJABI M BOJSTHOTO Mapa:
1. 306pa3ute (Ha3oByr0 AuarpaMmmy Jjisi BOJIBI.
2. Ilepeuncnure (ha3oBbIE MEPEXOIBI.
3. [laiiTe onpeneneHre NOHATHIO «KPUTUYECKAsT TOUKA
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JlaGopatopHas pabota Ne2. Onpenenenue n300apHON TEIIOEMKOCTH BO3/1yXa!
1. Kakue BHUJIbI TETUIOEMKOCTEH CYIIECTBYIOT?
2. Chopmynupyiite 3akoH Maiiepa.
3. UeMy paBHaA TEIJIOEMKOCTh BO3/1yXa?

Ilpumepwt npakmuueckux 3aoau

KoHTposibHast paboTa mpOBOIUTCS 1O TEMaM, pacCMaTPUBAEMbIM Ha MPAKTHYECCKUX 3aHS-
TUsX. B KOHTpOJBHOE 3a/1aHKe BXOAAT JIBe 3a1aun. Huoke npuBeneHbl OJHU U3 BapUaHTOB KOH-
TPOJIBHBIX 3aJaHuil 1711 4 U 5 cemecTpa.

4 cemecmp:

3agaua 1. B pesepsyape emxocTsio 10 M® mox naBnenuem 1,6 6ap HaxomuTCsa razobas
CMECh, COCTOSIIIASE U3 8 KT a30Ta, 6 KI' KUCIOPOJia U EHKOTOPTO KOJMYECTBA YIIIEKHCIOTHI; TEM-
neparypa cmecu 27 ‘C. Onpenenuth KOJTUYECTBO YIIICKUCIIOTHI, MapIHAIbHBIC JTaBICHUS KOM-
MIOHEHTOB, OOBbEMHBII COCTaB CMECH, CPETHUI MOJICKYJIIPHBINA BEC U Ta30BYI0 IOCTOSHHYIO.

3apaua 2. Bo3gyx B Komrmpeccope cxumaercs mo monutponen=1,25 or 1 go 8 ar;
HavanbpHas Temiieparypa Bozayxa 27 “C. Ilocne cxxatus BO3ayX MPOXOIUT Yepe3 XOJIOAUIbHUK,
oxJIaxaaeMblii XxonoaHo# Bojou ¢ t1=10 °C. OnpenenuTs 4acoBOM pacxo HUPKYISIIHOHHON BO-
JIbl B XOJIOAWIIbHUKE, eciiu oHa HarpeBaetcs 10 18 “C. IIpousBoaurenbHocTh KOMmpeccopa 1000
M3/4 TIpE HOPMANBHBIX (PH3MYECKHX YCIOBHAX, a BO3MYX oxjaxaaerca 10 30 °C mpH mocTOsH-
HOM JIaBJICHUH B XOJIOIUIbHHUKE.

5 cemecmp:

3agaua 1. B mapocunoBoM nukie PeHknHa map nepen TypOMHOM MMEET mapaMmerpbl
p1=3,5 Mlla u t1=435 °C, naBnenue B kongencarope p2=0,004 MIla. Onpenenuts TepMUIECKHIA
KITJI umkna, cpaBauth ero ¢ KIIJ[ nukna KapHo, a Takke onpeaenutb aOCONIOTHBIN BHYTPEH-
nuit KIIJ[ mapoBoit TypOunsl, ecniu BHyTpeHHU oTHOcuTenbHbI KII/ n6i=0,82. [IpeacraButh
UK B T-S IrarpaMMe U TEIUIOBOM Mpoliece B TypOHHE B I-S uarpamme.

3agaya 2. Onpenenuts Tepmuueckuii KIIJI maeanmbnoro mukma I'TY, paboraromeid ¢
IIOBOJIOM TEIUTOTHI pU P=CONSt, a Takke TepmMuueckuiit KIIJ[ neiicTBUTENBHOrO NUKIIA, TO €CTh
C y4€TOM HEeOOpaTMMOCTH MPOIECCOB PACHIMPEHUS U CKATUs B TYpOMHE M KOMIIPECCOpE, €ClU
BHyTpeHHHEe oTHOcHTebHbIe KITJ[ TypOuHbI M KOMIpeccopa Moit=0,88 u Moik=0,85. s aroit
YCTaHOBKH M3BeCTHO, uTo 11=20 °C, cTemneHpb MOBBINIEHUS JaBICHUS B KOMIIpeccope f=6: Temre-
patypa raza nepen Typounoii t3=900 °C. Pabouee Ten0 — BO3AyX, TEIUIOEMKOCTh €0 MOCTOSHHA,
nokasateinb aauadarsl k=1,4. [IpeactaButh HUKIBI B T-S qHarpamme.

Xapakmepucmuka 3a0aHuii 014 KOHMPOJIbHBIX padom

KoHTponpHas paboTa Kak[JOro ceMecTpa BKJIIOYAET YEThIPE TEOPETUYECKUX BOIpPOCa,
MO3BOJIAIOIIMX IIYO’Ke U3y4uTh TOT WM MHOM pa3zien TepMoanHaMuku. Homepa BompocoB BbI-
OMparoTcs 1Mo HOMEpYy BapHaHTa W3 COOTBETCTBYOLIeH Tabmuipl. Huke mpuBeIeHBI BOMPOCHI
JUTS KOHTPOJIBLHBIX padoT 5 u 6 cemecTpa.

4 cemecmp

Bomnpoc 3. TloueMy BHYTPEHHIOIO SHEPTHIO, SHTAJIBIIUIO U SHTPOIUIO PabOyero Tena Ha3bl-
BAIOT MapaMeTpaMy WK GYHKIUSIMU COCTOSIHUS, a TEIUIOTY U paboTy — GyHKIMAMHU poriecca’?

Bonpoc 12. Kak noka3atb, 4To B pv- AuarpaMMe aauadaTHbIN nporiecc pacmupeHus 1 kr
U/IeaIbHOTO ra3a ujaer 0osiee KpyTo, 4eM M30TEPMUYECKUN, CUUTAs, YTO HAYaJbHOE COCTOSHUE
raza B 000MX CIy4asx OJIMHaKOBO?
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Bomnpoc 19. Kak ¢ nomouisio hopmys ¥ TaOIUIl BOABI M BOJASHOTO Mapa Mo 3a/1aHHON Be-
JWYMHE TEMIIEPaTyphl M CTENEHU CYXOCTH Iapa ONpeNeNUTh JaBJICHHE, yJeIbHble 00beM, dH-
TQJIBIINIO, SHTPONHUIO ¥ BHYTPEHHIOIO SHEPTUIO BIAXKHOTO HAcChIIIEHHOTo mapa? HazoBute BXo-
Jsie B OpMYIIbl BETMUUHBI M B KaKUX €JHHUIIAX OHHU BBIPAXKAIOTCS?

Bonpoc 27. [{ns yero npumensiercs comio Jlapansa? M300pa3ure cxeMaTH4ECKH 3TO COII-
70. Kak MeHsI0TCS BIOJIB COIUIA JTaBJICHUE M CKOPOCTH ra3a’?

5 cemecmp

Bomnpoc 1. Kak onpenensercs tepmuueckuii KITJI naeanbHOro nukia mopuiHeBbIX JABUTaTe-
Jiell BHYTPEHHETO CropaHusi ¢ M30XOPHBIM U U300apHBIM MOABOAAMH TeruioThl? Kakoi u3 3tux
KIIJ] mpu oauHaKOBBIX MaKCUMAJIbHBIX 1 MUHUMAJIbHBIX TEMIepaTypax B IIUKJIaX OOJbIIe U MO-
yemy?

Bonpoc 2. Uem BbI3BaHO CO3/1aHWE MOPIIHEBHIX ABUTaTelel BHYTPEHHErO CrOpaHus co
CMEIIaHHBIM TOJBOJIOM TEIUIOTHI? M300pa3ure uueanbHBIN UK TAKOTO JIBUTATEIS B IAArpaM-
Max P-v u T-S. Hanummre ¢popmyny mist onpenenenus tepmudeckoro KIIJI atoro nukna. [laite
KpaTKHe MOSICHEHHUS.

Bomnpoc 3. [To kakoMy npu3HaKy pa3aenistoTcs aeaabHble LUKIIbI IBUraTeliell BHYTPEHHETO
cropanus. [IpuBenure ux B IuarpaMmax U Ha30BHUTE MPOIECCHI, MPOTEKAIOIINE B JBUTATEISIX C
TOYKH 3peHHs] MX (PU3MUECKON U TEepMOAMHAMHYECKOH cyuiHocTH. Ha30BUTE OCHOBHBIE KOH-
CTPYKTHBHBIE pa3Mepbl ABUTATENS U Oe3pa3MepHbIC MMapaMeTphl IIUKIIA.

Bonpoc 4. CpaBHuTe uaeanbHble IUKIIbI IBUTATENIeH BHYTPEHHETO CTOPAHUS MPU OJUHAKO-
BBIX CTEIMEHSIX CXKATHUS M HadaJIbHBIX MapamMeTpax, MoJb3ysaCh METOJOM CPAaBHEHHS IUIOMIAICH U
METOJIOM CpPEIHEUHTErpajIbHBIX TEMIIEPATyp, a TaKXkKe Tuarpammamu coctostauii P-v u T-S.

IMpumep 3ananuii Ha PI'P

4 cemecmp
Tema: pacyer razoBoro HMKJa

YcaoBus 3ananusa. Cyxoil Bo3qyx maccoil 1 Kr coBepiiaeT mpsMoOM TepMOJUHAMUYe-
CKUH OHUKII, COCTOSIHII/Iﬁ M3 YETBIPEX MOCIICIO0BATCIBbHBIX TCPMOAUMHAMHWYCCKUX ITPOLCCCOB.

Tpedyercs:

1) paccuuTath naBieHUE P, YAEIbHBIN 00beM V, Temneparypy T Bo3ayxa JUisi OCHOBHBIX
TOYEK LIUKJIA;

2) JUIst KaXJ10T0 U3 MPOLIECCOB OMPEAETUTh 3HAUEeHUs MOoKa3aTeNneil MOJUTPOIbIN, TeIIo-
€MKOCTH C, BBIYMCIIUTh U3MECHCHUE BHYTPEHHEH dHepruu AU, SHTaJIbIUH Al, SHTpOIUH AS, Terl-

70Ty npouecca g, paboTy mponecca /¢ , pacrojaraeMmyro padory /  ;
3) onpenenuTe CyMMapHbIE KOJIMYECTBA TEIUIOTHI IOJBEIEHHON (, M OTBEJIEHHOH (,,
paboty nukia /¢ . » pacrnoJiaraéMyro paboTty 1ukIia /¢ 0w TEPMHUYECKMI K.II.J. IUKIA 1, , CPDEAHEE

WHJMKaTOPHOE JIaBJIEHHE P ;
4) MOCTPOUTH IUKJ B KOOPUHATAX:

a) lgp —1gv;

0) p — V, UCIONB3ys MpEebIayIee MOCTPOSHUE ISl HAXOXKJIEHUSI KOOPAUHAT Tpex-
YeThIPEX MPOMEKYTOUHBIX TOUEK HA KAXKJIOM U3 TPOIIECCOB;

B) T — S, HaHeCs OCHOBHBIE TOUKH IIMKJIA U COCTABISIOIIUE €TO MPOIIECCHI;

5) ucnone3ys p—V u T—S -quarpammsl, rpadUyecKy ONpeaeIuTh BEIMYNHbBI, yKa3aHHbIE B
. 2 ¥ 3, ¥ CONOCTaBUTh PE3yJIbTaThl IpaUUeCKOro U aHATUTUYECKOTO PaCUETOB;

6) UTsl OJTHOTO U3 MPOIECCOB IMKJIA IPUBECTH CXEMY €ro rpauyeckoro pacdera mo - -
IrarpaMMme, M300pa3WB Ha CXeMe JIMHHIO IPOIecca, BCIIOMOTAaTeIbHBIE JMHHH HW30XOPHOTO U
M300apHOTO TPOIIECCOB, 3HAUCHHUSI TEMIIEpPATyp B Hadaje M B KOHIIE MPOIlecca, OTPE3KU, COOT-
BETCTBYIOIINE U3MEHEHHUIO SHTPOMUU B OCHOBHOM M BCIIOMOTATEIbHBIX MPOIIECcCax, IIIOMAIKH,
COOTBETCTBYIOIIIME TEIUIOTE MPOIecca, N3MEHEHUIO BHYTPEHHEH SHEPTruu W SHTANIBINU, U YKa-
3aTh YUCIIOBbIC 3HAUEHUS BEIMYUH, B3SB UX C 1—S -THarpaMMBI.
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Metoauyeckue ykazanusi. [Ipu pacuerax cuumTaTh BO3AyX HJI€alIbHBIM ra3oM, a €ro
CBOICTBA HE 3aBUCSAIIUMU OT TEMIIEPATYPHI.

[TpunATH Ta30BYI0 TOCTOSIHHYIO paBHOU 287 JIx/(kr-K), TEmmoeMKoCTh MpU MOCTOSHHOM
nasiienun paBHou 1.025 x/Ix/ /(kr-K), 4T0 COOTBETCTBYET CBOMCTBaM Cyxoro Bo3ayxa npu 473 K.

Pe3ynbratel pacuera npeAcTaBUTh B BUE TaOJMII, YKa3aB B YHCIUTENE 3HAUCHHUS, TIOTY-
YEHHbIC aHAJIMTUYECKH, a B 3HAMEHaTeNe — IpadUuecKu.

Hcxonnbie 1aHHBIE

3aiaHbl ciie IIMe TTapaMeTphl, TPUHAIICIKAIINE OCHOBHBIM TOYKAM ITHKJIA:

1) p1=0.8 Mlla
2) vi=0.12 M%/xr
3) p2 = 2.0 MIla
4) ps = 1.2 MIla

Buzel npoueccos:
1-2: S =const

2-3: T =const
3-4: s =const
4-1: v=const

5 cemecmp

Tema: PACYET HUKJIOB TCIVIOBBIX MAIIIHH

3aganue 1./ naeansrHoro nukia JIBC ¢ moaBoIOM TEIUIOTHI TPU MOCTOSTHHOM 00beMe
olpesieNuTh napameTpsl (P, V, T) B XapaKTepHBIX TOUKAX, KOJMUYECTBO MOABEACHHOM U OTBEIEHHON
teruiothl, Tepmudeckuit KIIJI, a taxxe mone3nyro padoTy B LUKIE, €ciid | KT BO3AyXa B Hayaje
anuabaTHOro cxxatusi uMeet creayromue napamerpsl: P1=0,1 MIla u t1=20 °C, crenens cxarus =7,
CTEIEeHb NOBBILIEHNUS aBieHus A=1,7. 1300pa3uts 1y B P-V u T-S nuarpaMmax.

3aganue 2. [TopuaeBoii kommpeccop BeachiBaeT 325 M%/4 Bosmyxa mpu p1=1 6ap u t;=21
°C u cxumaer ero 10 6 6ap. Kakoe KoiamuecTBO BOABI HYXKHO MPOITYyCKATh Yepe3 pyOamky Kom-
peccopa B 4ac, €clid CKaTue MPOMCXOIUT MOJUTPOIHO ¢ MokazaTteneMm N=1,2 u temmeparypa
BOJIbI TToBBITIIaeTcst Ha 15 °C? M300pa3uTh UK KOMIIpEccopa B Auarpamme P-V.

3ananme 3. [TapocunoBble ycTaHOBKHM pa0OTalT MO HMKIY PeHKHMHA MpH OJUHAKOBBIX
HAYaJbHBIX M KOHEUHBIX JaBieHusx P1=3 Mlla u p.=5 klla coorBercTBeHHO. CpaBHUTH TEPMHU-
yeckue KI1/] naeanpHbIX UKIIOB, €CIIM B OJTHOM Cily4yae pabouee Teo — BIaXKHbIN Map CO CTENEHbIO
cyxoctu X1=0,85, B JpyroM — Cyxoil HaCBILIEHHBIN Map U B TPETHEM — MEPETPETHIN Map ¢ TeMrepa-
typoii ;=380 °C. 1300pa3uth TEIIOBbIE MPOLIECCHI HICATBHBIX IIMKIIOB B i-S THarpamMme.

3aganue 4. /{19 uaeanbHOro LMKIA Ta30TYpOMHHOM YCTAaHOBKHM C IOABOJOM TEIUIOTHI
npu P=CONSt omnpeneanTh OCHOBHBIE mapaMeTpsl (P, V, T) B XapaKTepHBIX TOYKAX, TEPMHUYCCKHUI
KII/I, none3nyto paboTy, a Takke KOJIMYECTBO MOJABEICHHON U OTBEJACHHOMN TEIUIOTHI, €CJIU TEM-
neparypa u JaBiieHHe pabouero teia (Bo3ayxa) B Hauaie aanabaTHOTO ckatus paBHbI 11=40 °C
u p1=0,085 MIla, a Temneparypa pabodero Tena B KoHie pacmupenus ;=180 °C, creneHs mo-
BBILLICHUS J1aBJieHus =4, creneHb npeaBapuTeabHoro pacummpenus p=2,1. [lpeacraButh nuki B
p-v u T-s quarpammax.

MeTtoauyeckue ykazaHusl.

Hus IABC u I'TY cuurtath pabouyMM TeJNOM BO3AYyX C Xapakrepuctukamu: R=287
JUx/(xr-K), ¢,=0,717 xJIx/( xr-K), cp=1,004 x/Ix/( xkr-K), k=1,4.

Hus I'TY pacuer nukia HaYMHATH ¢ U300pa’keHUsI KaueCTBEHHOro rpaduka B P-V U T-S
IrarpaMmmax.

Jns pacuera nukia [ITY cnenyer ucnonb3oBath auarpammy i-S. [Ipu onpenenenun tep-
muyeckoro KIT/I ukina PeHkrHa uMeTh B BUIY, 4TO 1'2=Cytk, T Cx=4,19 kJIx/( krK).
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3aganus 119 NPOMeKYTOYHOM aTTecTallNU
KoHTpoJibHBIE BONIPOCHI K IK3aMeHY

5 cemecmp

. Uneansubie mukisl. [Hukn Kapro. Tepmudeckuit KIT/] ukina. O600menHbIi muka KapHo.
. Uneansusle nukiel ABC (Otro, Jduzens, Tpunkiiepa), OCHOBHbIE NIapaMeTpbl U XapaKTepu-

CTUKH 1UKIa, Tepmudeckuit KIT/I.

. CpaBHeHue uaeanbubix UKo JIBC B nuarpammax p-v, T-S.
. Pacuernrie npkier JIBC.
. Paboumne mukisl [IBC. UnaukaropHble quarpaMMbl 4e€TBIPEXTAaKTHBIX M ABYXTakTHHIX [IBC

0e3 HaJIyBa U C HAJyBOM.

. Tepmogunamuyecknii ukia JIBC ¢ n3obapHoi TypOUHOM.
. Tepmonuaamuueckuii ukit IBC ¢ «uMImynbCHOM» TypOHUHOM.
. Ob1ree moHATHE O KOHICHCAMOHHBIX U TerutoukannoHubix [ITY.

Nneansubril muxot [ITY (nukin Penkuna), cxema npocretimeit [1TY. Tepmuueckuii KIT/] mukoa.
. Peanbnsiit nukn [ITY. Bayrpennuit KIT/I uukna. OtHocutenbHblil BHyTpenHuit KI1/1.

. [yt noBeienus 3¢pexruBuoctu uukion [ITY.

. BiinsiHue HavyanbHBIX U KOHEYHBIX [1ApaMETPOB Iapa Ha 3KOHOMUYHOCTS [ITY.

. Huxn u cxema [ITY ¢ npomexxyrounbim nieperpeBoM napa. Tepmuueckuit KIT/] nukia.

. BimsiHue nasnenus u remneparypsl mpomieperpesa Ha repmudeckuid KI1JT nuxoa.

. Tepmoaunamuyeckas 3¢ eKTUBHOCTb pereHepanuu. CTeneHb pereHepamnmy.

. [IpenenbHas u onTUMalIbHASL TEMIIEPATYPBI PETCHEPALIUH.

. Cxema u mukn pereneparuBHou [1TY. KIIJ nukna. OnTumanbHOE YUCIIO OTOOPOB Mapa.
D¢ dexkTuBHOCTH MOAOTpEBaTEICH MUTATEIBHON BOIBI HU3KOTO, CPETHETO U BBHICOKOTO JIaB-
JICHUH.

OcHoBsl Termopukanuu. TermnoGuKamoHHBIA UK U TPU THUIA YCTAHOBOK: C MPOTHUBOJIAB-
JICHHUEM, C YXY/ILIEHHBIM BaKyyMOM, C PEryJIMPyEeMbIMU 0TOOpaMHu napa.

Cxewmpl 1 npuHIMI AeUcTBUSA ['TY OTKPBITOTO U 3aKpBITOrO TUIIOB, KX CPAaBHUTENIbHBIN aHAIN3.
Cxemsbl u npuHIUIBl padoTsl ['TY OTKpHITOro THHA € MOJBOAOM TEIIOTHI IIPU OCTOSTHHOM
JaBJIEHUH U OCTOSIHHOM O0OBEME.

Nneanpubiii nukn I'TY ¢ moaBoaom TemoTsl Ipu P=CONSt, XapaKTEpUCTUKHU LIUKIA, TEPMHU-
yeckuit KIT/I.

Peanpnbiii nukin I'TY. Buyrpennuit KIIJI peansHoro nukia. OntumanbHasi CTEIEHb MTOBBI-
LICHUS JaBJICHUS.

Cxema u nukia I'TY ¢ n306apHbIM OBOJIOM TEIUIOTHI U perenepanueit. Tepmuueckuit KITJ]
nukia. CTeneHs pereHepanuu.

N3otepmuueckuii nuka I'TY ¢ perenepauueil. Peanbable myTn npuOIMkeHHus K H30TepMuye-
CKOMY ITUKITY.

Cxema n mukia I'TY ¢ H30XOpHBIM NOJBOAOM TEIUIOTHI. XapaKTEPUCTUKH LuKiIa. Tepmude-
ckuit KII/I.

Cxema u mukn I'TY NOCTOSHHOTO TOPEHMsI C MHOTOCTYIIEHUATBIM C3KaTHEM, ITPOMEXKYTOU-
HBIM OXJIaXK/I€HHEM Bo3ayxa M pereHepanueil. Tepmuueckuit KIIJ[ nukna. OntumanbsHOe
OTHOLLICHUE JABJICHUN B KKION CTYIICHH.

Cxema u ik ['TY moOCTOSITHHOrO ropeHHsi ¢ MHOTOCTYIIEHYAThIM MTOJBOJAOM TEIUIOTHI U pe-
reHepanuei. Tepmuueckuit KIIJ[ umkna. TepMoamHaMuyecKHMHAUMBBITOAHEHIIEE U ONTH-
MaJbHOE JaBJIEHUE BTOPUYHOIO MOJABOJA TEIUIOTHL.. ONTHUMalbHAs CTENEHb PACIINPEHUS B
CTYNEHSX pacIlIupeHus: TypOHHBI.

Cxema n mukia I'TY MoCTOSTHHOTO rOpeHHsl ¢ MHOTOCTYIIEHYAThIM CKATHEM M ITPOMEKYTOU-
HBIM OXJIQKJIEHUEM BO3[yXa, C MHOIOCTYIIEHYaTbIM ITOJBOAOM TEIUIOTHI U PETeHEpalUeH.
Tepmuueckuii KI1/] nuxna.

Cpasnenue nukiioB ['TY 6e3 perenepanuu.
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CpaBnenue nukinoB I'TY npu nosHoM perenepanum.

Cxkatue Ta30B. YCTpoiicTBa AJ1s CoKaTHsI ra30B (KOMIIPECCOPHI, BO3AYXOAYBKH, BEHTUIISITOPHI).

WneanbHblil UK OAHOLMIMHIPOBOrO MOPIIHEBOTO KOMIIPECCOPA. XapaKTEPUCTUKU LUKIIA.
3aBUCUMOCTh pabOTHI KOMIIpECcopa OT XapaKkTepa TEPMOJMHAMHYECKOr0 IIpolecca.

MHuorocrynenuaroe cxarue. L{uki nopuHeBoro kommpeccopa ¢ MHOIOCTYIIEHUYATbIM CKa-
THEM U IPOMEKYTOUHBIM OXJIAKJCHUEM Ta3a.

KoMOuHMpOBaHHBIE ITUKJIIBI TETUIOOHEPTETUUECKUX YCTAHOBOK. Llenb KOMOMHUpPOBAHUS.

OO61mure mpuHIUITBI KOMOUMHUPOBAHUS LIUKIJIOB. buHapHbIe, YaCTUYHO OMHAPHBIE U COCTABHbBIC
UKJIB. BUHAPHBIN KT 1 cxeMa KOMOMHUPOBAaHHON YCTaHOBKHM C BEPXHEH HaJICTPOUKOM.
CocTaBHOM LUK U CX€Ma COCTABHOM YCTaHOBKH.

KoMOuHMpOBaHHBIC Mapora3oBbie MUKIBL. CXeMa W UK Mapora3oBOd YCTaHOBKH CO CMe-
HnIeHHeM padouuXx Tell.

Cxema u nuki1 naporasosoit ycranosku (I1I'Y) Xonsusapra-Ilrone.

Cxema u nuki III'Y ¢ BBICOKOHAIIOPHBIM [TapOre€HEPATOPOM.

Cxema u nuki I[II'Y co cOpocoM ra3zoB B TONKY MapoOBOro KOTIIA.

Cxema u ikt [I'Y ¢ motorpeBoM NMuTaTeIbHON BOIBI YXOSMIIMMHE ra3aMy T'a30BOM TYpOHWHBI.

Cxema u nuki III'Y ¢ IBC u yrunusanuonnoit [ITY.

Cxema u nuki BeicokoTemnepatypHoit [1I'Y ¢ oxnaxknaemoii ra3oBoii TypOHHOM.

Tepmoannamuueckast ontumuzanus UukioB III'Y: nneaneusii nuki [II'Y u nytu ero peanu-
3anuu. Teopernyeckuid Uk [1I'Y ¢ MHOroOKkpaTHBIM MOABOJIOM TEILIOTHI B TA30BOM U Mapo-
BOU YaCTAX.

OO61re TpUHLIUIBI TpaHCPOPMAIUH TETJIOTHL. X0JIOAWIbHBIE MAITMHBI U TETIJIOBBIE HACOCHI.

OO6parHsbiii nuka KapHo amst X0moIuiIbHOM yCTaHOBKH. X OO MIBHBINA KO3 (DUITHUEHT.
OO6partusiii ukn Kapuo mis teroBoro Hacoca. TermnoBoit ko duiueHT cxema TernaoBoro
Hacoca.

CxeMa ¥ IMKJ BO31YIIHOW KOMIIPECCOPHOU XOIOAUIBHON YCTAHOBKHU. TEOPETUUECKUN XOJI0-
TITbHBINA K03 duiment nukiaa KXt 1 ero cCOOTHOLIEHHE ¢ XOJIOIMIBHBIM KO3 PHUIIHEHTOM
KXk nukia KapHo. 3aBHCUMOCTh HEOOPATUMOCTH IIUKJIA OT IIUPUHBI ITUKJIA.

[ukn 1 cxema uAcCAIBHOW ITApOBOM KOMIIPECCOPHOW XOJIOAWJIBHOW YCTaHOBKH. lIpuunHBI
MPAKTUYECKON HeleIeco00pa3sHOCTH 3TOTO 1IHKIIA.

Cxema ¥ MK TapOBOM KOMIIPECCOPHOMN XOJOIUIBHON YCTAaHOBKH C JIPOCCEIEM BMECTO Je-
TaHzepa. XOoJIOJUIbHBIN U TETJIOBON KO PHUITESHTHI.

[TapoBble KOMIpeccOpHbIE TEMIOBbIE HacOoChl. CxemMa OTOMMUTENbHOM TEIJIOHACOCHON ycTa-
HOBKH.

CxeMa ¥ IpUHIUT IEHCTBUS a0COPOIIMOHHOM XOJIOAMIBHON YCTaHOBKH. KOA(hDHUIIEHT Tpe-
00pa30BaHMs SHEPTHH.

Cxema ¥ puHIMMN JeHCTBUS a0COPOIIMOHHOTO TEIJIOBOTO HACOCA.
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Jluct perucrpauuu udmedenuii K PI1J{

Ne i/t

Copep:xaHnie U3MEHEHHS / OCHOBaHUE / 1aTa BHECE-
HUSI H3MCHEHHSI

KomuuectBo
ctpanuil PI1/]

IToamuce aB-
topa PIIJ{

Bocnumamenvhas paboma obyuarowuxcs.
Ocnosanue: @edepanvhuiii 3axon om 31.07.2020

Ne 304-D3 «O snecenuu uzmenenuii 6 Pedepanvhwiii
saxon «06 obpazosanuu 6 Poccutickoti @edepayuuy
10 80NPOCAM 80CNUMAHUSL 00OYUATOWUXCILY

1

s

IIpaxmuueckas nodcomogxka 00y4arouuxcsi.
Ocnosanue: Ilpuxaz Munucmepcmea HayKu u vic-
uezo obpazosanus Poccuiickoti @edepayuu, Munu-
cmepcmea npoceewenus Poccuiickoti @edepayuu
om 05.08.2020 2. Ne 885/390 «O npaxmuueckoti
1n0020MOoBKe 00YYAIOUUXCILY

(AL

Axmyanusayus tumepamypol

(AL




