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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-
uu Nel43 28.02.2018, u ocHOBHOH MTpodeCcCHOHAIBHON 00pa30BaTeIbHON MPOTPaMMBbI TIOJTO-
TOBKU «TeIuIoBbl€ AJIEKTPUYECKUE CTAaHLUMW» 10 HampasiaeHuto noarotosku 13.03.01 «Temo-
SHEPIeTHKA U TEIUIOTEXHUKAY.

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

3amayn JUCHHUILIMHBI B pe3ynbrare n3ydeHus: JUCHUIUIMHBI CTYJICHT JIOJKEH:

3Hamb. OCHOBHBIE 3aKOHBI M (yHIaMEHTAIIbHbIC MPUHIUIBI TEXHUYE-
CKOM T€pPMOJMHAMHUKH, CBOMCTBA M MPOLIECCHI U3MEHEHUSI COCTOSIHUN
pabouux TeJl, MPUHIIMITBI MPEe0Opa30BaHUs YHEPTUU B TEIUIOBBIX U XO-
JOAWIBHBIX MAallMHAX, TEPMOJUHAMUYECKUE LUKIbI, METOABI pacuyeTa
TEPMOJMHAMUYECKUX CBONCTB BEIIECTB, CXEMbI U ITUKJIbl TEIIOBBIX 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-
SKOHOMHYECKUX TOKa3aTeNield padOThl TEIUIOIHEPTETHUECKUX YCTAHO-
BOK IIPY U3MEHEHHUH OMPEIEIAIONIMX TapaMeTpPOB;

6/1a0emb HABLIKAMU: BBITIOJHEHUS TEPMOJAMHAMUYECKUX PACUETOB U3-
MEHEHHSI COCTOSIHHMS Pabo4yuX TeJ, ONPEACIICHUS XapaKTEPUCTHK Tep-
MOJIMHAMHYECKHNX ITMKJIOB M ITOKa3aTeliell TEIIOBOM PKOHOMHYHOCTH
TEIUIOBBIX MAILIMH U XOJIOIWJIbHBIX YCTAaHOBOK.

OcHoBHble paznensl / | TepmoauHamudeckasl CHCTEMA, €€ COCTOSIHUE U XapaKTEPUCTUKH.
TE€MBbI JUCLUIUIHBI OHepreTM4ecKue XapakKTepUCTUKN TEPMOJAUHAMUYECKUX CUCTEM.
TepmoanHaMHUECKHE POLECCHI U [IMKJIBL.

PeanbHble Ta3el 1 napel. BoxgHou nap.

TeueHune ra3oB u Mapos.

[ukss! mapoTypOUHHBIX YCTaHOBOK.

kbl ra30TypOMHHBIX YCTaHOBOK.

[uxsl qBUTATENEH BHYTPEHHETO CTOPAHMUSL.

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

[{MKIIBI XOJTOMMIIBHBIX YCTAHOBOK M TEIUIOBBIX HACOCOB.

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

IIponiecc u3ydeHus TUCHMILIMHBI «TeXHUYecKas TepMOAMHAMHUKA) HallpaBiieH Ha (op-
MHUpOBaHUE cleayromux kKomnereHuuid B coorBerctBuu ¢ ®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 (yHIaMEHTAIbHBIE
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 TEPMOJIUMHAMUKU U

YUX TeJl, IPUHIUIBI IPeoOpa3oBaHUs SHEPTUU 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: ONpPENeNATh NapaMeTpbl pabouMx 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 TOJy4YeHUs, Mpeodpa- | MUYECKUX PACUETOB M3MEHEHHUS! COCTOSHUS pa-
30BaHMs, TpaHCIopTa U | OOYMX Tell; ONpeAeTIeHUs XapaKTePUCTUK TEPMO-
WCIOJIb30BAaHUS TEIUIOTHI B | TMHAMUYECKHUX LIMKIIOB U IOKa3aTesIel TEII0OBOM
TEIUIOTEXHUYECKUX YCTa- | SKOHOMUYHOCTH TEIUIOBBIX MALIMH U XOJIOAUIb-
HOBKaX M CHCTEMax HBIX YCTaHOBOK.

3 MecTo AUCHUILUIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl
HucuumuimHa «TexHudyeckast TepMoIMHAMUKa» nU3ydaeTcs Ha 2, 3 kypce, 3, 4, 5 cemecrt-
pe.

JlucuuiuinHa BXOIUT B cocTaB Oyoka 1 «Jluciumiuasl (MOAYIN)» U OTHOCUTCA K 0a30-
BOM 4acCTH.

Jlist OCBOEHUS AMCLUUIUIMHBI HEOOXOMMBbI 3HAHUsI, YMEHHSI, HABBIKU U / WM OMBIT MPaK-
THYECKOH JEATeNbHOCTH, COPMHUPOBAHHEIE B MTPOIECCe M3YUCHUS TUCIHIUIMH / IPakTUK: «Du-
3MYECKHE OCHOBBI TEOPUU TOPEHUS.

3HaHus, yMEHUsSI ¥ HAaBBIKH, CHOPMHUPOBAHHBIC NMPH M3YyYCHUH TUCHMIUTHHBI «TexHude-
CKasi TepMOJIMHAMKKa», OyAyT BOCTpeOOBaHbI IPU MU3YyUEHUHU MOCIEAYIOMIMNX JUCHUIUINH: «[ ua-
porazoauHamukay, «Teopust Temio- 1 MaccooOMeHay», «YdeOHas MpakTUKa (03HaKOMHUTEIbHAs
MPAKTHKA)».

HuctmmummHa «TexHudeckass TepMOIWHAMHKA» B pPaMKaX BOCHUTATEIBHON pabOTHI
HarpaniieHa Ha (JOpMUpPOBaHME Y 00YUaIOIIUXCS YyBCTBA OTBETCTBEHHOCTH U YMEHHS apryMeH-
TUPOBATh, CAMOCTOSITEIFHO MBICIIHTh, Pa3BUBAET TBOPUYECTBO, MPOPECCHOHALHBIE YMEHHS, CH-
CTEMbI OCO3HAHHBIX 3HAHWU, OTBETCTBEHHOCTH 32 BBINIOJHEHHE Y4e€OHO-TPOU3BOJICTBEHHBIX 3a-
JTaHUH U T.1.
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4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eIHHULAX C YKa3aHHEM KOJHYeCTBa
aKa/JleMU4eCKHX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aroluxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOAATEJbHYIO padoTy 00y4aromuxcst

OO61mas TpyI0eMKOCTh (00beM) TUCIUIIINHBI COCTABISAET 7 3.€., 252 akaj. Jac.
Pacnipenencane o0beMa JUCHUIUIAHBI (MOAYJISI) TIO BUAAM y4eOHBIX 3aHSATHHA MPEICTaB-

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 padora o0yyamommxcs ¢ npenoaasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

28

B ToM uncie:

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

14

3aHAITHSI CEMHHAPCKOr0 THMAa (CEMUHAPBI, IPAKTHYCCKHUE 3aHSATHS, HPaK-
TUKYMBI, JTAOOpaTOpHBIE PabOThI, KOJUIOKBHYMbI U WHBIC aHAJIOTUYHBIC 3a-
HATHS),

13 HUX B OpME MPAKTUICCKON MOATOTOBKH

14

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO palboTy oOydaro-
HIMXCS C MpernojaBaTesisMu (B TOM UHMCIE€ WHIUBUAYAIbHBIE KOHCYIbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIHHOM
cpelie By3a

212

[TpomesxyTouHas arTectanus o0yJaromuxcs — 3aueT ¢ OLIeHKOM, DK3aMeH

12

5 Copepxkanue TMCUUILTHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3jaesiaM)
€ YKa3aHMEM OTBEICHHOI0 HA HMX KOJIHYeCTBA aKA/IeMUYEeCKUX YaCOB M BUJ0B Y4eOHOM

padoThI

Tabnuua 3 — CTpykTypa U cojJiepKaHue AUCHUIUIMHBI (MOYJIs)

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




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# pabOThI, BKIIFOYAsi 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,
3aKpvlmas U omkpvlmas, pa6oqee 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 pabomsl, IHMATb-
nusi, Meni0emMKoCmy U ee GUOblL, MenI0eMKOCHb
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 HUICAJIbHBIM
razoM:

PABHOBECHbIE MEPMOOUHAMUYECKUE NPOYecchl U
ux obpamumocmuv, OCHOBHbIE MEPMOOUHAMUYe-
CKUe npoyeccvl ¢ UOEANbHbIM 2A30M, UCCe008a-
HUe 3Mmux npoyeccog, NOAUMpONnHvle NPoYeccyl,
Xapaxkmepucmuxuy nOAUMPONHLIX NPOYECccos 8 3a-
BUCUMOCMU OM 3HAYEHUS NoKazamens Noaumpo-
nol.

0,5




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# pabOThI, BKIIFOYAsi 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 UYUKIe MenuiosvlX MAawuH;, mepmMuyecKuil
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 nepecpemo2o 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:

BNIANCHBIL 8030VX, OCHOBHbIE NOHAMUS U Onpede-
Jlenust;, napamempst e1axcno2o 6o30yxa;l-d oua-
2PAMMA 81ANHCHO20 8030YXA.

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

0,5




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# pabOThI, BKIIFOYAsi 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 (Msmue) 2az08 u napos, 3¢hgdexmusHocms
npeobpazosanus 3Hepeuu; 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 CeOUCm8 B00SHO20 NApa HA JUHUU
HACbIUWEHUA

Tema

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

Tema

TepmoauHamMHuueckas cucTema, €€ COCTOSHHE U
XapaKTEePUCTUKU:

OCHOBHblE NaApamempsbl COCMOAHUS, SHEeCUCmeM-
Hble eOUHUYbL USMEPEHUs.

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:




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# pabOThI, BKIIFOYAsi 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 0ua2paMMe.

Tema
Pacuet razosoro mukia (PI'P)

20

Tema
KoHTtposbHas pabota

16

Tema
[ukbr
(ABC):
ogueamenu GHYmMpeHHe20 C20panusl, NPUHYUN pa-
OOmbl, OCHOBHbIE NOHAMUSL U ONPEOeNeHUs, YUK
JIBC ¢ noosooom menna npu nocmosHHom odve-
me; yukn J{BC ¢ noosodom menna npu nocmosim-
Hom oasnenuu, yuxi JJBC co cmewarnnvim noogo-
dom menniomsl, cpasHenue yukiog J[BC.

JBUTATEJIE BHYTPEHHErO0  CrOPAHMS

10

Tema

[{uksl mapoTypOuHHBIX yeTaHoBok (ITTY):
obuwee nousimue 0 KOHOEHCAYUOHHBIX U Men1oPu-
kayuonunvix IITY,; uoeanvnviti yuxn IITY (yuxn
Penxuna), mepmuveckuii KII{ yuxna, ommnocu-
menvHultl enympennuu KIIJ{; nymu noeviwenus
agpghexmusnocmu yuxnos ITY; enwuanue nauano-
HbIX U KOHEYHbIX napamempos napa Ha 9KOHOMUY-
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, npeoevHas u onmu-
ManbHas memnepamypsl peceHepayuu; cxema u
yukn IITY c pecenepayueii, onmumanvHoe yucio
ombopos napa; meniosou u 3Hepeemudeckuli 6a-
aawncol IITY; ocnoevl mennoguxayuu, mennogu-
KAUUOHHBI YUK U MPU MUNA YCMAHOBOK: C NPO-
MUBOOABNIEeHUEM, C YXYOUEHHbIM 8AKYVMOM, C pe-
2yaupyemvimMu 0omoopamu napa.

16

Tema

10
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HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# pabOThI, BKIIFOYAsi 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 OOHOCHIYNEeH-
UAMOM NOPUIHEBOM KOMNPEccope;, UHOUKAMOPHASL
oUazpamMma  peaivbHo20  KOMApeccopd, — GIusiHue
8PEOH020 NPOCMPAHCMBA HA BETUHUHY KOHEUHO2O
0agneHus; MHO20CMYNeHYamoe cocamue;, YUKl
NOPUIHEBO20 KOMNPeCccopa ¢ MHO2OCHYNEHYAMbIM
colcamuem u nPOMeNCYMOUHbIM OXAANCOCHUEM 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, uoeanvuwvii yuxn I'TY ¢ noosooom 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
nO0BOOOM menia U peceHepayuerl, UOEATbHbILL
yuxkn I'TY ¢ uzoxopnvim (Vv = const) nodsooom
menaa,; cxema u yuka I'TY ¢ mnococmynenuamoim
cocamuem, mepmudeckuu KIIJ{ yuxkna, onmu-
ManvHoe OmHOUuleHUue OasleHull No CMYneHsIM,
yukn I'TY ¢ muococmynenuamvim coicamuem u
pezenepayuei; cxema u yuxn I'TY ¢ muococmy-
neHuamviM HOO0BOOOM MENnid U pezeHepayuel,
MepMOOUHAMUYECKU HAUBbI2OOHeluee U ONMmu-
ManvHoe OasneHue 8mopudHo20 noogooa menid,
ONMUMANbHASL CMEeNneHb PACUUPEHUs 8 CIYNEHX
mypounel. Cxema u Yuki ¢ MHO2OCMYNEHYambIM
noogooom menna. Cpasnenue yukios I'TY 6e3
pezenepayuu. Cpaenenue yukios I'TY npu non-
HOU peceHepayuu.

14

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 Xonovysapma-Llone, ¢ 6vi-

0,5

12
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HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# pabOThI, BKIIFOYAsi 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 VCHMAHOBOK
(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 HACOCDL, 0OPaAmHbILi
yuxn Kapro 0ns X0n0O0unvbHoU YCMAHOBKU, XO010-
ounvhblll Kod(pGuyuenm; oopamuwiti yukn Kapro
0Jis1 Meni0B020 HACOCA, MENI060U KOIpGuyuerm,
cxema menjiogo20 HACOCa; cxema U YUKI 8030VUi-
HOU KOMNPECCOPHOU  XONOOUNBHOU — YCMAHOBKU,
cxema u YuKi UoeanbHol 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:

yuxkn Penxunma uoeanvHulli u peanvbHvill, GIUAHUE
HAYaIbHbLIX U KOHEYHbIX Napamempos napa Ha
KIIJ[, pecenepayus, npomnepezpes.

Tema

MammHb! 11 CKaTHS ra3a:

colcamue 8 O00HO- U MHO2OCMYNEeHYAMOM KOM-
npeccope, paboma u MOWHOCMb KOMNPECCopd.

Tema
[{ukiel ra30TYpOMHHBIX YCTAHOBOK:
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Buapl yueGHO# pabOThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)
Konrtakrnas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJep>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 4 212
10 JMCUHUINJIHHE

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

[Tpu TuTaHUPOBAHMM CAMOCTOSTEILHOW PA0OTHI CTYJACHTY 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 112
[TonroTroBKa K 3aHATHSAM CEMHUHAPCKOTO THITA 24
[TonroroBka u oopmieHne KOHTPOJIbHBIX padot u PI'P 76
Hroro 212

7 OueHoYHbIE CPeCTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMEKYTOYHOI
arTecTalMy O0YYAOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ| OLIEHOYHBIX CPEJCTB Ul NPOBENEHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxennn 1.

ITonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMi WM WHBIX MaTepUaliOB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB OOyUEHHUs MO AMCUUILIMHE (MOIYJII0), IPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.

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. Texnudeckas TepMOJMHAMUKA U TeIUIoNepenadya B mpuMmepax 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 TEIUIOMACCOOOMEH : yueOHOe 1mocodue
/ 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 /lononanumensnan 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 ap. [IpakTukym 1no TeXHUYECKOW TEpMOAMHAMUKE. YUueOHOe mocodue
Juist BTy30B.— M.: DHeproaromusnat, 1986.— 304 c.

4. Aungpromenko A.M. OCHOBBI TEXHMYECKOW TEPMOIMHAMUKH PEAIBbHBIX IPOIIECCOB.-
M.: Bricmiag mikouna, 1967.

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

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

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

8. bosrapckuii A.B. u ap. COOpHHK 3a7a4 10 TEPMOJMHAMHMKE M Terulonepeaayde.- M.:
Bricmias mkona, 1972.

8.3 Memoouueckue ykazanus 011 Cmyo0eHmo8 no 0C80CHUI0 OUCUUNTUHDL

1. M30xopHOE HarpeBaHUE BOJABI M BOJISHOTO Mapa. MeToaudeckue yka3aHus K Jrabopa-
TopHO# pabote / coct. B.B. Cmupnos, A.S. 3sunsukuii, A.B. CmupHoB - Komcomonbck-Ha-
Awmype: 'OY BIIO «KHAI'TY», 2008.- 11c.

2. Omnpenenenne n300apHON TEIIIOEMKOCTH BO3Ayxa. MeTonnyeckue ykazaHus K J1a0o-
paropnoii pabore / coct. B.1. lllanomos, A.A. 3punsukuii, A. B. CmupHoB Komcomosnbck-Ha-
Amype: ®I'BOY BIIO «KHAI'TVY», 2014.- 8 c.

8.4 Cospemennvie npogheccuonanvnvie 6azpl OAHHBLIX U UHPOPMAUUOHHBIE CRPABOY-
Hble cucmembl, UCHOIb3yeMble RPU OCYULeCME1eHUU 00PA308ameIbHO20 npoyecca no OUCHuU-
naune

1. DnexTpoHHo-OnbnMoreyHas cucreMa eLIBRARY.RU.

2. Thermophysics.Ru — moprain o terodusnke: NPOEKTHI, MPOTPaMMBbI, YI€OHBIE ITOCO-
ous, JEN03UTapuil Hay4HbIX pa0bor, JUccepTaluy, MEpUOINKa
(http://thermophysics.ru/index.php).

3. DHepreTrka M MPOMBIIIICHHOCTE Poccun — mH(OpMaIOHHAsT CHCTEMa dHEpreTHYe-
CKOT'0 KOMIUIEKCA M CBSI3aHHBIX ¢ HUM oTpacieit (https://www.eprussia.ru/).



http://thermophysics.ru/index.php
https://www.eprussia.ru/
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8.5 Ilepeuensv pecypcoé unghopmayuonno-menexommynukayuounoi cemu «HUumep-
Hem», He0OX00UMBIX 0151 0C60CHUA OUCUUNTIUHBL (MOOY/IA1)

1. DnexTponHas 6ubnmoreka terosHepreruka (http://teplolib.ucoz.ru).

2. CaiiT TerioTexHuka — OoJblas TeXxHuueckas oubnuoreka. HoBocTu, cratbm, auccep-
taruu, )xypHaisl (http://teplokot.ru/).

8.6 JIuneH3HMOHHOE U CBOOOIHO pPacnpocTpaHsieMoe MPOorpaMMHoe odecrieyeHue, uc-
MoJIb3yeMoe MPH OCYIeCTBJIeHHH 00Pa30BaTeILHOIO MPoIecca Mo AUCIHUTIINHE

Tabmuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOTPAMMHOTO 00ECTIeUSHHSI

Haumenosanue [10 PexBHU3HTHI / yCIOBUS UCTIONB30BAHUS

MicrosoftimaginePremium | JIuuensuonnsiii qorosop AD223 Ne008/65 ot 11.01.2019

OpenOffice CBoOoHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:
https://www.openoffice.org/license.html

SMathStudio CBoOo1HAs TUIIEH3HSI, YCIIOBUS UCTIOIB30BaHUS TI0 CChIIKE:
https://ru.smath.info/

9 OpraHu3alMOHHO-NIEAATOTMYECKHEe YCIOBUSA

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriaMeHTUPyeTCs y4eOHBIM TUIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00ydeHus (mpemnojaBaHus) - pycckuil. s Bcex BUAOB
ayIUTOPHBIX 3AHATHI aKaJeMUYECKUM Yac yCTAHABIMBACTCS MPOIOKUTEIIBHOCTRIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEH MHAMBHAYaTbHON 00pa3oBaTeNbHON TpaeKTOpHH 00yuaro-
HIMICST UMEET TIPABO Ha Mepe3avyeT COOTBETCTBYIOMIUX JAUCIUILINH U MTPO(HECCUOHATBLHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKAAEeT 00yyaroIe-
rocst OT HEOOXOJIMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenojlaBaHuu Kypca OCHOBBIBAETCSI Ha MCIOJIb30BAaHUM TPaIu-
[IMOHHBIX, NTHHOBAIIMOHHBIX W MH()OPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHONOTHHA. TpaauiuoH-
HBbIC O6p330BaT€J'IBHBIe TEXHOJIOTUU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/ILIeCKI/I-
MH) 3aHATHAMH. HHOBaIMOHHBIE 00pa30oBaTeNbHbIE TEXHOJIOTHH UCIONIB3YIOTCS B BUIE LIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3anatuil. MHpopmanmoHubie
o0Opa3oBaTeNbHble TEXHOJIOTUU PEATU3YIOTCS MyTeM aKTUBH3AIMH CaMOCTOSATEIbHOU pabOThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeNbHOM Cpeie.

9.2 3aHATHA JEeKIHOHHOI0 THIIA

JIeKIMOHHBIN Kypc HpeJIoiaraeT CHCTEMaTU3MPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIMPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nexkuuu JieKTop 00513aH NpeaynpeuTh CTYACHTOB, IPUMEHUTEIBHO K KaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOMSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HAMOOJBIINN 00beM MH(OpManuu M 0OecreunBaTh
6oee rirybokoe MOHUMaHKHE Y4eOHBIX BOINPOCOB MPH 3HAUYUTEIBHO MEHBILEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpedyeTcsi OONBIINHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepuaa.



http://teplokot.ru/
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9.3 3aHATHA CEMHHAPCKOI0 THIIA

CeMuHapckue 3aHATUS MIPEACTABIAIOT COO0H A€Taan3aluI0 JEKIIMOHHOIO TEOPETUUECKO-
ro MaTepuasa, IpOBOIATCS B LIEIAX 3aKPEIUICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3JIEIbl.

OcHoBHOM (hOpMOI TPOBECHHSI CEMHHAPOB SBJISIETCS 00CYXIeHHe Hanboiee npoodiem-
HBIX U CIIOKHBIX BOIIPOCOB 10 OTAEIBHBIM TE€MaM, a TaKXe pa300p NPUMEpOB M CUTyallUd B
ayJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH mIpenojaBarTeist BXOAT: OKa3aHHE METOIUYECKOH Mo-
MOILY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB I10 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLICHUBAETCS IO CIAEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, IPEAJIaracéMble IPEN0IaBaTeIIeM;

- y4acTue B IUCKYCCUSX;

- BBIIIOJIHEHUE NPOCKTHBIX U MHBIX 3aJaHUll;

- aCCUCTUPOBAHUE MPEIO0IaBATENI0 B IPOBEACHUN 3aHITUH.

OTBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COIEPKATh
CCBIJIKH HA UICTOYHMKH.

JloKJIafgpl U ONIIOHUPOBAaHUE JOKJIAA0B IPOBEPSAIOT CTEICHb BIIAJEHUS TECOPETHUECKUM
MaTepUaIoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCTh PACCYKIECHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATHUH, BXOAUT B HAKOIUIEH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4al0IUXCS 10 JUCHUILIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJICHANPABICHHOIO
nproOpeTEeHNs CTYIEHTOM HOBBIX 3HAaHHWM, yMEeHUI 0e3 HEeNOCPEeICTBEHHOI0 y4acTHsl Mpernojaa-
BaTells, XapaKTEPU3YIOIIUICS MPEAMETHOW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AESATEIbHOCTH 00yUYaroImerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMATHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUNM U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIiipeHre TEOPEeTHUECKUX 3HaHUH;

- (poopMUpOBaHUE YMEHUN HCIOJIb30BAaTh HOPMAaTUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIELUAIIbHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIbHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaIn3alti;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJeMUYECKUX HaBBIKOB.

CamocrodTenbHas paboTa MOXKET OCYIIECTBIATHCS MHIMBUAYAIbHO WIN TPYNIaMU CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1I€JIU, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHon0rUa OpraHu3alyu CaMOCTOSTENIbHON pabOThI CTYJJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
POXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONPe/IeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Tpodec-
CHOHAJIbHOW JTUTEPaTYpHI.

9.5 MeToanueckue yKazaHus JJ151 00yYAKOMXCS M0 OCBOCHUIO M CHUNIMHBI

HpI/I N3YUCHUUN NHUCHUIIIINHBI O6y‘-IaIOIJ_II/IMCH uenecoo6pa3Ho BBITIOJIHATE CIICAYIONIUEC pe-
KOMCHIOaIInuM:
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1. zydyenne yueOHOM TUCIUIUTNHBI JOIKHO BECTUCH CHCTEMATHIECKH.

2. Ilocne n3yueHust Kakoro-imbo pasjerna 1no yueOHUKY MM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTCA IO IMaMATH BOCHPOU3BECTU OCHOBHBIC TCPMUHBI, OIPCACICHUA, IIOHATHUA Pa3ac-
na.

3. Ocoboe BHUMaHUE CIIEYeT YACTUTh BBHIIIOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATHU-
SM ¥ UHJMBHIyaJbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcest TeMaTHKa BOIIPOCOB, U3YyYAaCMbIX CAMOCTOATCIIBHO, 3aJdaCTCA HaA JICKIUAX IPCIIO-
naBaresneM. M jke 1aroTcs HCTOYHMKH (B NEPBYIO O4Yepe/ib BHOBb M3aHHBIE B IEPUOANYECKON
HAYYHOI uTeparype) Juis 0ojee AeTalbHOTO MOHUMAaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JICKIIUU.

IIpu camocTosTENIEHON NPOPAOOTKE Kypca 00yUdaroIMecs J0JIKHBI:

- IPOCMATPHUBATh OCHOBHBIC ONPEeNICHHs U (DaKThI;

- MOBTOPUTH 3aKOHCIICKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JONOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TeME JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYpy, COCTABIIATH TE€3UCHI, AHHOTALIMM ¥ KOHCIIEKTHI
Han0oJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a1aHNs, aHAJIOTHYHBIC IIPEUIaracMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH JJIS1 CAMOIIPOBEPKU MaTepHaibl OHIA OLIEHOUYHBIX CPEICTB.

10 Onucanne MaTepHAJIbHO-TEXHHYECKOr0 oOecneyeHus, He00X0AMMOro ISl 0Cy-
HIEeCTBJIEHUS 00Pa30BATEJIbHOI0 MPOoIecca Mo JUCHUILINHE (MOYJII0)

10.1 YueOHo-s1a00paTopHOe 000pyd0BaHUE

AynuTtopus Hammerosarue ayuropun Ucnonszyemoe o6opyaoBaHue
(;1aboparopun)
128/2 JlaGopaTopust TerioTeXHuK | JlabopaTopHbIe CTEHIBI
131/2 JlaGopaTopus TeroBbIX | JlJabopaTopHBIE CTEH IBI
SHEPreTUYECKUX YCTAHOBOK

10.2 TexHu4yeckue ¥ JIEKTPOHHbIE CPEACTBA 00y4eHHA

[Ipu npoBeneHNN 3aHATUN UCTIONB3YETCA ayIUTOPHs, 000PYyI0BaHHAS TPOCKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) JUJIsl OTOOpaXkeHus mpe3eHTanuii. Kpome toro, npu nposeneHun
JIEKIMN ¥ TPAKTUYECKUX 3aHATHI HEOOXOMM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTpaMMHBIM 00ecTiedeHHEM I IEMOHCTPAIIMH MTPE3ECHTAIIHIA.

11 Hnnle cBeaeHus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMII ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCIUILIMHBI 00yYarOIUMUCS C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMUCS, TaK U B OTAEIBHBIX
rpynmnax. [Ipennonaratorcs cnenuaibHble YCIOBHS JUIS MOJTy4YeHHs] 00pa3oBaHUs 00y4aroIMMHU-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HaKOMHUTCSA € INICHUXOJIOTO-(PHU3HOIOTHIECKUMU
OCOOEHHOCTSIMU O0YYaroIIMXCs MHBAIUIOB U JIUIL[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
Bbsl, MHAUBUIYAIBHBIMU MPOrpaMMaMy peaOMIMTAllMM UHBAIUIOB (Mpu Haimuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILIECTBJISIETCS JOTIOJHUTENbHAS MOAJIEpKKa MpernoaBaHusl ThIOTOPAMHU, CHXO-
JIOTaMH, COLIMAJIbHBIMU paOOTHHUKAMU, IPOLIEIIINMH MTOATOTOBKY aCCUCTEHTAMHU.




17

B cooTBeTcTBHM ¢ MeTOAMYECKMMHU peKoMeHAanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIIoyiaraeTcs HMCIOIb30BaTh COIMAIIBHO-aKTHBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peaOUINTalUu C HENbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUH MOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLUEHUMN C IPYTUMHU CTYJIE€H-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUIECKOTO KIMMaTa B cTyAeH4Yeckoi rpymme. [Toadop u
pa3paboTKa y4yeOHBIX MaTepUaIOB MPOU3BOJIATCS C YYETOM IMPEAOCTABICHHS MaTepualia B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIIOJB30BAaHUEM CHEIHATBHBIX TEXHHMYECKUX
CPEICTB M UHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuinHbl JunamMu ¢ OB3 ocyiiecTBiaseTcsl ¢ UCHOIb30BAaHUEM CPEICTB
o0ydeHus OOIero M crenualbHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepraabHO-TEXHHUECKOe 00ecreueHre MpeycMaTpruBaeT MPUCIIOCOOICHUE ayAuTO-
puii kK Hy>kaam simi; ¢ OB3.

®dopma NpoBeACHUS aTTECTALMM JJIs CTYAEHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
MHAUBUAYAIbHBIX Ncuxodusznyeckux ocodenHocreit. [Lns crynentos ¢ OB3 nmpenycmarpuBaert-
cs1 tocTynHas popma MpeI0CTaBICHUs 33JaHNi OLICHOYHBIX CPEACTB, 8 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM dopme (I JUI € HapyUICHUSMU OIOPHO-
JIBUTATEJIHLHOTO amnmapara);

- B TIeYaTHOU (popMe WM ANEKTPOHHOU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

- METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUs BCIYX (IUIs1 JIUI[ C HAPYIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JlJis TakUX CTYIEHTOB MpeaycMaTpuBaeTcsl JOCTYMHas opMma MpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare min HabOpOM OTBETOB Ha KOMITbIOTEpE (VIS JIUIl C HAPYIICHHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETa M3 BO3ZMOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEJILHOTO aliapara);

- YCTHO (17151 JIUL C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlapara).

[Ipu HeoOxoauMoOCTH AJ1s1 00YYarOIIMXCSl C MHBAIMIHOCTBIO MPOLIETypa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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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 Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs 3aounas Gpopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
2,3 3,4,5 7
Bun npomexxyTouHOM aTTecTanuu ObecnieunBarolee nojpasieacHue

3aueT ¢ OLEHKOM, DK3aMeH Kadenpa «TennoBble 3HEpreTHYECKHE YCTAHOBKID)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUs N0 AU CHHUILIMHE (MOIY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHmu u 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

ra3oJuHaMHKH, OCHOBHBIC
3aKOHbI TEPMOJUHAMUKH U
TEPMOJIMHAMUYECKHUE CO-
OTHOIIICHUS

OIIK-3.2 VYwmeer mpoBo-
JUTh pacyeThl TEIUIOTEX-
HUYECKHX YCTAaHOBOK U
CHUCTEM, TEpMOJMHAMUYE-
CKHMX IIPOILIECCOB, LIUKJIOB U
X MoKazaresei

OIIK-3.3 Bnaneer HaBbl- | TOKazaTreiau  pabOThl  TEMJIOIHEPreTUYECKUX
KaMH TMPUMEHEHHs] Teope- | yCTAHOBOK MPU W3MEHEHUH ONPEACIAIONINX Ta-
TUYECKUX 3HAHWW U pe- | paMeTpoB.

IICHUSI TIPAKTHYECKUX 3a-
a4 TMody4yeHus, mpeodpa-
30BaHMsI, TpaHCIOpTa U
HUCITOJIB30BaHUA TCIIJIOTHI B
TEIUIOTEXHUYECKUX  yCTa-
HOBKAaX U CUCTEMaAX

YUX TeJl, IPUHIUIBI IPeoOpa3oBaHus SHEPTUU B
TEIJIOBBIX M XOJOAWJIBHBIX MallMHaX, TEPMOIU-
HAaMHUYECKHE 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 TEIIIO3KOHOMUYECKUE

BrnaneTs HaBbIKaMH: BBITIOJHEHHUS TEPMOIMHA-
MUYECKHX PACUETOB HU3MEHEHHUS COCTOSHUS pa-
00uuX TeN; ONpeaeIeHUs XapaKTePUCTUK TEPMO-
JTUHAMHWYECKUX ITUKJIOB M MOKa3aTelleld TeIIOBOH
SKOHOMHMYHOCTH TEIJIOBBIX MAIllMH M XOJIOIWJIb-
HBIX YCTaHOBOK.

Tab6nuia 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

KonTposmpyembie
pasaeibl (TeMbl)
AUCHHUILINHBI

dopmupyemast

HanmenoBanue

KOMIICTCHIUA OICHOYHOI'0

cpencTBa

Tloka3aTequ OoHeHKH

Oo6mas

TEXHHUYCCKasA
TCPMOJANHAMUKa

OIIK-3 OnopHIi KOH-

CHEKT JIEKIIUH

- ONTUMAaNbHBIA 00BeM TekcTa (He OoJee
OJTHOW TPETH OpUTHHAIIA);

- JIOTUYIECKOE MOCTPOCHUE U CBSI3HOCTH TEK-
CTa;

- MOJIHOTa/ TIyOMHA M3JIOKEHHsI MaTepHaa
(HaJIMYME KITIOUEBBIX MOJIOKEHUH, MBICTIEH);

- BU3yanu3anus nHPOpPMAaIUK KaK Pe3yJbTar
ee 00paboTKH (TaONHIIEI, CXEMBI, PUCYHKH);

- oopmiieHne (aKKypaTHOCTh, COOJIOJCHHE
CTPYKTYpPBI OPUTHHAJIA).

OIIK-3 CobecenoBanue

- iIyOWHA, MPOYHOCTh, CHCTEMAaTHYHOCTH
3HAHUH;

- aJIeKBaTHOCTb NMPUMEHSEMbIX 3HaHUN CUTY-
aluu;

- pPalMOHAIBHOCTh UCTIOJIB3YEMBIX MOIXO0A0B;
- CTCNCHb TPOSBICHHUS HEOOXOTUMBIX MPO-
(hecCHOHaIbHO 3HAYMMBIX JIMYHOCTHBIX Ka-
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YECTB;
- CTENeHb 3HAYUMOCTH OTPEJIEICHHBIX IIEH-
HOCTEH;

- IPOSIBIICHHOE OTHOIICHHE K OTpPEeACICHHBIM
00BEKTaM, CHTYaIUsIM;

- YMEHHE TMOANCPKUBATh W aKTUBU3UPOBATH
Oeceny, KOPpEKTHOE TIOBEICHHUE.

OIIK-3

3amaun TmpaxTHye-
CKUX 3aHSATUH

- CIIOCOOHOCTH aHAIM3HUPOBATH M 0000IIaTh
nHpopmanuio;

- CIOcOOHOCTh CHHTE3UPOBAaTh HOBYIO WH-
dopmarmio;

- CIIOCOOHOCTB JieNlaTh 00OCHOBAHHBIE BBIBO-
JIbl HA OCHOBE MHTEpIpETaK HHPOPMAIHH,
pa3bsCHEHWUS;

- YCTaHOBJCHHE IPUYMHHO-CIICACTBEHHBIX
CBsI3ell, BBISIBICHHE 3aKOHOMEPHOCTH.

OIIK-3

JlabopaTopHbie
paboThI

- COOTBETCTBHUE OTUETA MPENBABISIEMBIM TpE-
OOBaHUAM;

-IPaBUJIIBHOCTh M AKKYpaTHOCTb HAIUCAaHUS
OTYeTa,

- CITIOCOOHOCTH JieNIaTh 00OCHOBAHHBIC BBHIBO-
JIbl HA OCHOBE PKCIIEPUMEHTAIBHBIX JAaHHBIX;
- CTENEHb TOYHOCTU OTBETOB Ha KOHTPOJIb-
HbIE BOTIPOCHI,

- YCTaHOBJICHHE HPUYUHHO-CJIEIACTBEHHBIX
CBsI3€H, BBISIBJICHHBIX 3aBUCUMOCTEH.

OIIK-3

Pacyerno-
rpadudeckas pado-
Ta

- COOTBETCTBHE MPEIIOIaraeMbIM OTBETaM;
- TpaBWIbHOE HCIIOJIb30BaHUE AJITOPHTMa
BBITIOJTHEHUS PEIICHHUS;

- JIOTHKA PaCCYXICHUI;

- HEOPAMHAPHOCTH MOAXOMA K PEIICHHIO 3a-
Jad.

OIIK-3

KonTponbnas pa-
6oTa

- COOTBETCTBHUE MPEANOIAra€MbIM OTBETAM;
- MpPaBHIBHOE HCIOIB30BAHUE AINTOPUTMA
BBITIOJTHEHUS PCUICHUA,

- JIOTUKA PACCYXICHUN;

- HEOPJMHAPHOCTh IOAX0Ja K PEUICHHUIO 3a-
Jlau.

TepMmoanHaMHUKa UHK-
JIOB TEIUIO3HEpreTHye-
CKHX YCTaHOBOK

OIIK-3

OnopHbIi KOH-
CIIEKT JIEKIIUii

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

- JIOTHYECKOE MOCTPOCHUE M CBS3HOCTh TEK-
CTa;

- MOJIHOTa/ TIIyOWHA W3JIOXKEHHsI MaTepHaja
(Hanu4re KIFOYEBBIX MOJOKEHNH, MBICIICH);

- BU3yaJm3anus MHGOPMAIMK KaK pe3ysbTaT
ee 00paboTKH (TaONHIBI, CXEMBI, PUCYHKH);

- obopmiieHHe (AaKKypaTHOCTh, COOJIOICHHE
CTPYKTYpPbI OpUTHHANA).

OIIK-3

3amayn  mpakTude-
CKUX 3aHSTUH

- CIOCOOHOCTh aHAJIM3UPOBaTh U 00001MATH
nHPOPMALHUIO;

- CHOCOOHOCTh CHHTE3MPOBATH HOBYIO WH-
dbopmanuio;

- CIIOCOOHOCTH JiesiaTh 00OCHOBAHHBIE BBHIBO-
JIbI Ha OCHOBE MHTEpIpeTalny HHGOpPMAIIHHY,
pa3bICHEHUS,

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

OIIK-3

Pacuerno-
rpaduyeckas pado-
Ta

- COOTBETCTBHUE IIPEIII0JIAraeMbIM OTBETAM;
- IpaBUIBHOE UCIOJIb30BaHUE AJITOPUTMA
BBIIIOJIHCHUS PELICHHUS;
- JIOTUKA PACCYXIECHUM;
- HEOPJMHAPHOCTh NOJX0Ja K PEUICHHIO 3a-
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Jiau.
OIIK-3 KonrtponbHas pa- | - COOTBETCTBHE MPEANIOIAraeMbIM OTBETAM;
bora - MpaBWIbHOE HCIOJIb30BAaHUE AITOPUTMA

BBITIOJTHEHHS PEIICHHUS;

- JIOTHKA PacCyXJICHUII;

- HEOPIWHAPHOCTHh MOAXO/a K PEIICHHIO 3a-
Jad.

Bce Tembt OIIK-3 Bompocs! 3x3amMeHa | - TryOnHA 3HAHUN TEOPETHYECKUX BOMPOCOB
ouera;

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

2 Meroauyeckue MaTepuaJibl, ONpeae/Isiionue npoueaypbl OeHMBAHUS 3HAHUM,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yoiue npouecc (popmMupo-
BaHHS KOMIIeTEeHIIHI

Metoanyeckre MaTepuabl, ONPEAeNsSIONe MPOoLeayphl OLCHUBAHUS 3HAHUN, YMEHHIA,
HaBBIKOB M (WJIN) ONBITA ESATEIBHOCTH, IIPEICTABICHBI B BHJIE TEXHOJIOTUYECKON KapThl TUCIIHU-
IUIMHBI (Tabsuna 3).

Tabmuna 3 — TexHomormyeckas Kapra

HaumeHoBanue
Ne OLIEHOYHOI'0
cpeacTBa

Cpoku IIxana oue- Kpurepun
BBINIOJIHEHNSI | HHUBAHUSA OLIEHHUBAHUS

4cemectp
Ilpomesricymounan ammecmayusn é hopme 3auema ¢ OUeHKou

1 OmnopHBI  KOHCTIEKT B teuenne 10 GamnoB 10 OamioB - CTYOEHT  MOJHOCTBIO
TEKIAI ceMecTpa MTOATOTOBMJI KOHCIEKT JEKIUHA. AKKYpaTHO
opopmieHo rpaduueckas H  TCKCTOBBIC
YaCTH KOHCITEKTA.

8 Oamma — CTYIEHT MOJHOCTBIO TOATOTOBHII
KOHCIIEKT JIeKmui. EcTh 3aMeuaHus K
odhopmieHnio TpaduUUecKOil W TEKCTOBOM
JacTSAM KOHCIIEKTA.

6 OammoB — KOHCHEKT HE  IOJHBIH
(otcyrcTByror He Oomee 1 JIEKIHH).
Hebpexnoe odopMiieHre KOHCIEKTA.

4 (GamioB— B KOHCIEKTE OTCYTCTBYIOT 2
JICKIIHH. HebpexHoe odopmiicHHE
KOHCIIEKTA.

0 6ayuIoB — OTCYTCTBYET OoJiee 2-X JCKITHH.

2 | CobecemoBanre B Teuenme 30 GamioB 30 0ajToB - CTYAEHT MPABUIBHO OTBETHII Ha
(2BorIpOCa) ceMecTpa TEOPETUIECKUE BOIIPOCHI. ITokazan
OTJIMYHBIC 3HAHUA B paMKax yCBOCHHOFO
y4eOHOro MaTepHaa.

20 Oamia - CTyJEHT OTBETWJI  Ha
TEOPETUYECKHE BOMPOCH C HEOOIBIIMMHI
HETOYHOCTAMMU. HOKa3aH XOpomure 3HaAaHUA B
paMKax YCBOEHHOI'0 yueOHOI0 MaTepHaa.
10 ©GamioB - CTYIEHT OTBETWI Ha
TEOPETHUECKHE BOIIPOCHI C CYIIECTBEHHBIMU
HETOYHOCTSMHU. Tlokazan
yIIOBJIETBOPUTEIILHBIE 3HAHUS B paMKax
YCBOEHHOI'0 y4eOHOIro Marepuaia.

0 OamioB -IIpH OTBETE HA TEOPETHUECKHUE
BOIPOCHI  CTYACHT  MPOAEMOHCTPUPOBAI
HEJIOCTaTOYHBIH YpPOBEHb 3HAHUM.

3 | 3amaum  TIpaKTHYe- B Teuenne 10 6amnos 10 GasioB- 3aj1aHue 10 PabOTe BBIOIHEHO B
CKHX 3aHATHH cemecTpa 1oHoM o0beme. CTYAEHT TOYHO OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI, CBOOOJIHO
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HaunmenoBanue
OILIEHOYHOI'0
cpeacTBa

Cpoxu
BBINOJIHEHHSA

IxaJjga oue-
HUBAHUA

Kpurepun
OlleHUBAHUS

OPUCHTUPYETCS B MPEAJIOKCHHOM PCIICHHH,
MOKET ero MOJU(PHUIIMPOBATH npu
U3MCHCHMH  yclioBus — 3amaun.  Oruer
BBITMIOJTHEH aKKYPaTHO M B COOTBETCTBHH C
MPEIBSBIACMBIMU TPCOOBAHUAMH.

7 GaiioB- 3aaHue 0 paboTe BHITIOJHEHO B
mostHoM o0beMe. CTyIeHT OTBETHJI Ha
TEOPETUIECKHE BOIIPOCHI, HCIBITHIBAS
HeboJIbIINE 3aTPyIHEHUS. KauectBo
opopmieHHs oTdeta K  paboTe  He
MTOJHOCTBIO COOTBETCTBYET TPEOOBAHMIM

4 6auIoB- CTYACHT MPABUJIBHO BBITIOJHUII
3amaHne K pabore. CoOCTaBHI OTYET B
YCTaHOBJICHHOM ¢dopme, TpeCTaBUII
peleHus OOJIBIINHCTBA 3aaHui,
MPEeyCMOTPEHHBIX B pabote. CTyIeHT He
MOXET IIOJIHOCTBIO O6’I)$[CHI/ITI) HOHy‘IeHHLIe
PE3YIbTATHL

0 OamwIoB - CTYIOCHT HE BBIIOJHHI BCE
3amaHus paboTel U HE MOMKET OOBSICHHUTH
MOJTYYEHHBIC PE3yJIbTaThI.

JlabopaTtopHbie  pa-
0OTHI

B Teuenne
ceMecTtpa

10 GamioB

10 GammoB - CTyOeHT MPaBWIHHO CAETAl
otueT. [lokazan oTIMYHbBIE BIIAJECHUS HaBBI-
KaM{ TNPHUMEHEHHs IMOJNyYeHHBIX 3HAaHUH U
YMEHHH NpU pelleHHH NpOo(hecCHOHATBHBIX
3aJa4 B paMKaX YCBOEHHOIO y4eOHOro Ma-
Teprana. OTBETHJI Ha BCE JOMOJIHHUTEIbHbIC
BOIIPOCHI Ha 3allIUTE.

7 6amioB - CTYIEHT cheyanl OT4eT C He-
OonpmUMH HETOYHOCTAMHU. [lokazam xopo-
IIM€E BJIAJICHUS HABBIKAMHU NPUMEHEHHSI I10-
JyYEHHBIX 3HaHUU U YMEHUH NpU peLIeHUH
mpo(eCCHOHANBHBIX 3a/1a4 B PaMKax YCBO-
eHHOTO ydeOHoro marepwana. OTBETHJI Ha
OOJIBIIMHCTBO JOMOJIHUTEIFHBIX BOIPOCOB
Ha 3alIuTe.

4 6amnoB - CTyIeHT BBITIOJHWI 3aJaHHE C
CYIIECTBEHHBIMH HeTOYHOCTAMH. Ilokazan
YAOBIETBOPUTEIILHOE BIAJCHUE HABBIKAMU
IIPUMEHEHUS [IOJIyYE€HHBIX 3HAaHUN U YMEHUN
MIpU pemIeHHH MpoQPECCHOHATBHBIX 3a]ad B
paMKax YCBOEGHHOTO YYeOHOTO MaTepHaia.
IIpu oTBerax Ha NOMOJIHUTEIBHBIE BOIPOCHI
Ha 3aluTe OBUIO IOMYIIEHO MHOTO HETOY-
HOCTEM.

IIpu BbINOJIHEHUU 3aJaHUS CTYIEHT IMpoJie-
MOHCTPUPOBAJI  HEJAOCTATOYHBI  ypPOBEHBb
BJIAJCHUS YMEHHMAMH U HaBBIKAMHU IIPU pe-
HIEHUH MPO(HECCHOHATBHBIX 33734 B PaMKax
YCBOEHHOTO y4eOHOoro marepuana. IIpm oT-
BETax Ha JONOJIHUTEIbHBIE BOIPOCH Ha 3a-
mmTe OBIIO JOMYIIEHO MHOXECTBO HETOY-
HOCTEH.

PacuerHo-
rpaduyeckas pabora

B Teuenue
ceMecTtpa

20 GamioB

20 6ayuIoB - CTYAEHT IOJIHOCTHIO BBIIOJHUI
3aJjaHue KOHTPOJbHOW pPaboThI, IOKa3al
OTIIMYHBIC 3HAHMS M YMEHUS B paMKax
YCBOEHHOI'O y4eOHOTO MaTepHana,
KOHTpOJIbHAsI paboTa oopMIIeHa aKKypaTHO
U B COOTBETCTBHM C MpPEABSBISIEMbIMU
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HaunmenoBanue
Ne OILIEHOYHOI'0
cpeacTBa

Cpoxu IIxkana oue- Kpurepun
BBINOJIHEHHSA HUBaHUSA OlleHUBAHUS

TpeOOBaHUSIMU.

14 ©annoB - CTYJCHT TOJHOCTBHIO BBITOJTHIT
3ajaHie KOHTPOJBHON paboThI, MOKa3al
XOpOIIMe 3HAHUS M YMEHHS, HO HE CMOT
000CHOBATh ONTUMAILHOCTh
MPEATI0KEHHOTO PELICHHS, €CTh HEIOCTATKU
B 0()OpMJICHIH KOHTPOJIBHON pabOTEHI.

7 GaNIoB - CTYICHT MOJHOCTHIO BBIMOJIHHI
3aJ]aHue KOHTPOIIbHOM paboThl, HO TOTYCTHIT
CYIIECTBEHHbIE HETOYHOCTH, HE MPOSBHI
yYMEHHS  NPaBUIBHO  HHTEPIPETUPOBATH
MOJTyYCHHBIC pe3yIbTATHI, Ka4eCTBO
oOpMIICHHS KOHTPOJILHOW pPabOThI UMEET
HEIOCTaTOYHBIN YPOBCHb.

0 ©OamIoB - CTYICHT HE MOJHOCTHIO
BBIMOJHMI 3a/laHUE KOHTPOJBHOH paboThl,
[IPY 3TOM MPOSIBHJI HEAOCTATOUHbBIH YPOBEHb
3HAHMA M VMEHHH, a TakXKe HecrnocoOeH
MOSICHUTD MOJYYEHHBIN pe3yJbTar.

6 | KonrpoibHas pabota B Teuenue 20 GasoB 20 GaIoB - CTYJEHT IOIHOCTBIO BBIIOIHMUII
ceMecTpa 3a/laHde KOHTPOJIBHOH paboThI, IOKa3ai
OTIMYHbIC 3HAHWA M YMEHHS B paMKax
YCBOCHHOTO y4eOHOTO MaTepuana,
KOHTPOJIbHAsA paboTa ohopMIIeHa aKKypaTHO
U B COOTBETCTBHUH C MPEIbIBIICMBIMU
TpeOOBaHUSIMU.

14 6asioB - CTYJACHT MOJHOCTBIO BBIMOJIHHUI
3aJaHie KOHTPOJbHOI paboThl, MOKa3anl
XOpOIIMe 3HAHUSA M YMEHHS, HO HE CMOT
000CHOBAThH ONTHMAITEHOCTH
MIPEUIOKEHHOTO PEIICHNUs, eCTh HEAOCTATKH
B 0(pOpPMIICHHN KOHTPOJIEHOU PaOOTHL

7 0ayIoB - CTYACHT IIOJHOCTHIO BBITOJHILT
3a/laHre KOHTPOJIBHOM paboTHI, HO JOITyCTHII
CYIIECTBEHHBIC HETOYHOCTH, HE MPOSBIII
YMEHHUSI  NPaBWIBHO  HMHTEPIPETHPOBATH
HOJTy4YEHHBIE pe3yIbTaThl, Ka4eCTBO
oopmileHHsT KOHTPOJILHON pPabOThl HUMEET
HEJIOCTATOYHBIN YPOBEHb.

0 OawtoB - CTYOGHT HE TIOJHOCTBHIO
BEITIOTHW 3aJaHHEe KOHTPOJBHOH DPaOOTHL,
TP STOM IMIPOSBIII HEAOCTATOYHBIH YPOBEHB
3HaHWI W YMEHHWH, a TakKe HEeCIOCOOCH
MOSICHUTD MOJYYCHHBIN PE3YJIbTAT.

HUTOI'O: - 100 GaoB -

Kpurtepuu oneHku pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % OT MakCHMaJdbHO BO3MOXHOH CYMMBI OalIOB — «HEYIOBJIECTBOPUTEIHHOY»
(HEZIOCTAaTOYHBIH YPOBEHB ISl IPOMEXYTOYHON aTTECTAlNH 110 TUCIUILIHHE);

65 — 74 % 0T MakCUMaJbHO BO3MOXXHOM CyMMBI OaljiOB — «YyIOBJIETBOPUTEIHHO»
(moporoBwIii (MUHUMAJIBHBIN) YPOBEHB);

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

85 — 100 % oT MakCHMabHO BO3MOYKHOW CYMMBI OaJUTOB — «OTIIMYHO» (BBICOKHI (MaKCHMAITb-
HBII) YPOBEHbD)

Ne | HaumeHoBaHue Cpoku IIxkana oue- Kpurepun
OICHOYHOI'0 BBIIIOJIHECHU A HUBaAHUA OLlICHUBAHUA
CpeAcTBa
5 cemectp

Hpomeofcymounaﬂ ammecmauus 6 ¢0pM€ IK3amMeHa
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HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpokn
BBINOJIHEHUS

Ixana ome-
HUBaHUA

Kpurepun
OLICHUBAHMS

OnopHBIA ~ KOHCIEKT
JIEKIIMH

B teucHme
ceMecTpa

10 Oamnos

10 OGamnoB - CTYOGHT IOJHOCTBIO
MOJITOTOBMJI KOHCIIEKT JICKIIUH. AKKYpaTHO
odpopmieHo Tpaduyeckas U TEKCTOBBIC
YacTH KOHCICKTA.

8 Oamna — CTyIEeHT MOJHOCTBIO MOATOTOBIII
KOHCHEKT Jekuuid. EcTh 3ameuanHus k
odopmIeHHIO TpapUUecCKOr W TEKCTOBOU
YacTsIM KOHCIICKTA.

6 OamioB — KOHCHEKT HE IIOJHBIN
(orcyrcTBytor He Oomee 1 JeKIuM).
Heb6pexxHoe odopMieHre KOHCIIEKTA.

4 GamnoB— B koHcmekTe OTCYTCTBYIOT 2
JICKITHH. HebpexHoe odopmiicHIE
KOHCIICKTA.
0 bamwioB —
UH.

OTCYTCTBYET Ooyee 2-X JIeK-

3amaun MPaKTHYECKUX
3aHATHI

B teuenme
cemecTpa

10 6amnos

10 6amtoB- 3aaHue 0 pabOTE BBHIOJHEHO
B TIOJTHOM 00beMe. CTYEHT TOYHO OTBETHII
HAa KOHTPOJIbHBIC BOMPOCHI, CBOOOAHO
OPHEHTHPYETCS B MPEAI0KEHHOM
pELICHHH, MOXET ero MOAU(HUIMPOBATH
pyd HW3MEHEeHUH YycioBus 3aaaun. OTyer
BBIMIOJIHEH aKKypaTHO W B COOTBETCTBHHU C
NpeaABbABIAEMbIMU Tpe6OBaHI/I$[MI/I.

7 GayIoB - 3a7laHue MO PAbOTE BBHIMOJHCHO
B mosHOM oObeme. CTYyAEHT OTBETHJI Ha
TEOPETHMYECKHE  BOMPOCHI,  HCIBITHIBAS
HeOoIbIINe 3aTpyAHEHUS. KauectBo
opopmieHHs oTueTa K paboTe  He
MOJHOCTBHIO COOTBETCTBYET TPEOOBAHHAM

4 GaJUIOB - CTY/ACHT MPABUIILHO BBIMOIHUI
3aganue Kk pabore. CocTaBuin OTYET B
YCTAHOBICHHOW  (opMe,  HpeNCTaBuIl
peteHus OOJIBIIUHCTBA 3aJIaHui,
MPeAyCMOTPEHHbIX B pabore. CTyICHT He
MOKET ITIOJTHOCTBIO 06'[)5[CHI/ITI) TOJIYYCHHBIC
Pe3yJIbTATHL

0 OamIoB - CTYJNEHT HE BBINOJHUI BCE
3amaHus pabOThl U HE MOYKET OOBSICHHUTH
HOJTyYEHHBIE PE3YIIBTATHL

PacuetHo-
rpadudeckas padoTa

B teuenne
cemecTpa

10 6ayoB

10 GamoB - CTYAGHT IOJHOCTBHIO
BBINIOJIHHJT 33JIaHAE KOHTPOJIBHOW paboTBhl,
NOKa3aj OTJIMYHbIC 3HAHHS W YMCHHS B
paMKax yCBOGHHOTO y4eOHOrO Marepuana,
KOHTPOJIbHAS pabora odopmiieHa
aKKypaTHO W B COOTBETCTBHH  C
NP bSBIAEMBIMHA TPEOOBAHUSAMH.

7 ©aJIoB - CTYIEHT ITOJIHOCTBIO BBIIOJIHHUII
3aJjaHue KOHTPOJILHOM paboThl, MOKa3al
XOpOIlKe 3HAHUS U yMEHHs, HO HE CMOT

000CHOBATH ONTUMATLHOCTD
MPEUIOKEHHOTO peleHus, eCcTh
HEIOCTaTKH B O(OPMIICHHH KOHTPOJIBHOM
paboThI.

4 Gaios - CTYACHT NOJIHOCTBIO BBITTOJHUJI

3aJaHuc KOH’I‘pOJ’ILHOﬁ pa6OTI)I, HO
JAOIMYCTUJI CYHIECTBEHHbBIC HETOYHOCTH, HEC
POABUIT YMEHUA MpaBUJIbLHO
HUHTCPIIPETUPOBATH TOJIYUYCHHBIC
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HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpokn
BBINOJIHEHUS

Ixana ome-
HUBaHUA

Kpurepun
OLICHUBAHMS

pe3yJIbTaThl, KauyecTBO odopmicHus
KOHTPOJIbHOU paboThI uMeeT
HEJIOCTaTOYHBIA YPOBEHD.

0 OammoB - CTYOEHT HE IOJHOCTBIO
BBIIOJIHWII 3aJaHu€ KOHTDOJILHOM DPadOTHI,
ONpd  STOM  MPOSBHI  HEJOCTATOYHBIHA
YPOBEHb 3HAHUM MW VYMEHMH, a TaKxkKe
HECIIOCOOCH MOSCHUTH TIOJTy4Y€HHBIN
pe3yJpTart.

KonrponbHas padora

B Teuenne
ceMecTpa

10 GaynoB

10  OGammoB - CTYOEHT TIOJHOCTBIO
BBITIOJTHWJT 3aJlaHie KOHTPOJIBHON paboThI,
MoKa3ajl OTJIMYHBIC 3HAHUSA M YMEHUS B
paMKax YCBOCHHOTO y4eOHOro MaTepHaa,
KOHTpPOJIbHAS pabota odopMieHa
aKKypaTHO H B COOTBETCTBHH  C
MPEIBSBIACMBIMU TPCOOBAHUAMH.

7 GaJIOB - CTYACHT MOJIHOCTHIO BBITOJIHIII
3a/laHde KOHTPOJBHOM paboThl, MoOKa3aj
XOpOIIIMe 3HAHHWS U YMCHHUSA, HO HE CMOT
000CHOBATH ONTUMAILHOCTE
MPEITI0KEHHOTO peleHus, €CThb
HEIOCTaTKA B O(OPMIICHUM KOHTPOJBHOM
paboTHI.

4 0aJUTOB - CTYACHT MOJHOCTHIO BBITOJHHUII
3alaHde  KOHTPOJILHOW  paboThl, HO
JIOTYCTHJI CYIICCTBCHHBIE HETOYHOCTH, HE
TPOSIBILT YMEHUS MPaBUIILHO
UHTEPIPETUPOBATH MOJTY4YCHHBIC
pe3ynbTathl, KaueCcTBO odopmicHus
KOHTPOJIbHOU paboThI nMmeer
HEJIOCTATOYHbBIN YPOBEHb.

0 OamoB - CTYIEHT HE IOJHOCTBIO
BBIIOJIHWII 3aJlaHUiEe KOHTDOJILHOM DPaboTHI,
IpH  OTOM  MNPOSBHI  HEIOCTAaTOYHBIA
YPOBEHb 3HAHWM M YMEHHH, a TaKke
HecrocoOeH MOSICHATE MOy YCHHBIH
pe3ynbTar.

DK3aMeH

Ha sx3amenanu-
OHHOM ceccuu

60 6amioB

60 6aiuIoB - cmyoderm NPasUIbHO OMEemi
Ha meopemuyeckuil éonpoc ourema. Iloxa-
3a71 OMIUYHbBLE 3HAHUSL 8 PAMKAX YCBOEHHO-
20 yuebnoeo mamepuana. Omeemus Ha 6ce
O0onoHUmMeIbHbie GONPOCHL.

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

20 GamIoB - cmydenm omeemus Ha meope-
mu4eckutl 6onpoc Oulema ¢ CyuecmeeH-
oMy Hemounocmsamu. Ilokasan yooeie-
MBOPUMENbHBIE 3HAHUSL 68 PAMKAX VCEOECH-
Ho20 yuebno2o mamepuana. Ilpu omeemax
HA 0ONOJHUMENbHbIE 8ONPOCHL OBLIO OONY-
WeHO MHO20 HemOYHOCmell.

0 GamnoB - mpu omeeme Ha meopemuye-
cKull gonpoc bunema cmyoeHm npoOemoH-
CMpUPO8al HeOOCMAMOUHbLIL YDOGEHb 3HA-
Huu. IIpu omeemax Ha OononnumenvbHbie
B0NPOCHL  OBIIO  OONVULEHO MHONCECMBO
HenpasuibHblX OMEEmos.
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Ne | HammenoBaHue Cpoku IIxana oue- Kpurepun
OLICHOYHOI 0 BBIIIOJIHEHU S HHUBAHHUSA OLICHUBAHUS
cpeacTBa
HUTOI'O: - 100 6annoB -

Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:

0 — 64 % oT MakCMMaJIbHO BO3MOKHOW CYMMBI 0aJUIOB — «HEYJOBJIETBOPHUTEIHHO» (HerocTa-
TOYHBII YPOBEHbB I IPOMEKYTOUHOM aTTeCTalllH 10 AUCHUIUIIHHE);

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

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

85 — 100 % oT MakcMManabHO BO3MOXKHOM CYMMBI OaJIJIOB — «OTIMYHO» (BBICOKUI (MaKCHMalb-
HBI) YPOBEHB)

3agaHus A8 TEKYIero KOHTPoJIs
Bonpocul ona cobecedosanusn

4 cemecmp
1. Tepmudeckue napameTpsl coctosaus (p, V, T).
2. DHepreTUUecKue XapakTepUCTUKHA TEPMOJMHAMUYECKUX CHCTEM: SHEPTHs, BHYTPEHHSS SHEp-
rusi, paboTa, TeIoTa, SHTANbINS, TETJIOEMKOCTh, SHTPOIIHSL.
. YpaBHEHHE COCTOSHUS UIealIbHBIX Ta30B B popme Kitaneiipona u Menneneena.
. [lepBblit 3aKOH TEPMOJUHAMHUKH.
. Auarpamma p-v. I'paduyaeckoe nzodpakeHne padoThI.
. OCHOBHBIE TEPMOJMHAMHUYECKHUE MPOIIECCHI C UI€aTbHBIM Ta30M B IUarpamme P-V (M30XOpHBIi,
U300apHBIii, U30TEPMUYUCCKHH, aMa0ATHBIN, TOJTUTPOITHBIN).
. 'a3oBbie cMecu. OcHOBHBIE pacyeTHbIE (POPMYIIBI Ta30BBIX CMECEH.
. Bropoii 3akon TepmoarHaMuku. OCHOBHBIE (YOPMYIUPOBKH.
. Kpyrosbie npouecch! nin nukisl. [loHaTHE O IPSAMBIX U OOpAaTHBIX LIUKIIAX.
10. ITonsiTHE O TEPMOAMHAMHYECKOM ITHKIIE TeIUTOBBIX MammuH. Tepmuueckuii KI1/ mukona.
11. Uneanwpusiii nukn Kaprao. Tepmuueckuii KT/ nmukina Kapno.
12. Onpenenenne n3MEHEHUS SHTPOIIMU B TEPMOJIMHAMUYECKHX MPOIECcCaX.
13. TennoBas nuarpamma. OCHOBHBIE CBOMCTBA 1uarpaMMsl T -S.
14. O606mennsbIi k1 KapHo.
15. Peanbhble ra3sl. KauecTBeHHbIE 0COOEHHOCTH peabHBIX T'a30B.
16. BonsHoii nap. OCHOBHBIC TIOHSTHS U OTIPEICIICHUS.
17. Ilponecc mapoobpa3zoBanus. Juarpamma p-V 17151 BOASHOTO Mapa.
18. JTmarpamma i-S JJ1st BOJBI M BOJSTHOTO Tapa.
19. OcHOBHBIE TEPMOANHAMHYECKUE MPOLIECCHI C BOSIHBIM MApOM B JHarpammax p-v, T-S, i-S.
20. Bnaxxusiii Bo3ayx. OCHOBHBIE XapaKTEPUCTUKHU BIIAKHOTO BO3IyXa.
21. VcreyeHnue ra3oB U Mapos.
22. Comna u mudy30psl.
23. 3aBUCHMOCTB POQUIISA KaHajla OT CKOPOCTH Mpu aanadatHoM ucteueHuu. Como JlaBais.
24. JlpoccenupoBaHue ra3oB U MapoB.

[op 3N &) B~ OV}

O 00

Konmponwvnsie 6onpocwt 014 3augumal 1a00pamopHsvix paoom

JlabopaTtopnast pabota Nel.l30xopHOE HarpeBaHue BOJbI M BOJISTHOTO TMapa.
1. M306pazute (pa3oByro quarpamMmy Juis BOJIBI.
2. Ilepeuncnure (a3oBbie MEPEXOIbI.
3. JlaiiTe onpeneneHne MOHATHIO «KPUTHYECKAsk TOUKa

JlaGopatopHas pabota Ne2. Onpenenenue n300apHON TEMIIOEMKOCTH BO3/1yXa!
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1. Kakwuie BUIBI TEIIIOEMKOCTEHN CYIIECTBYIOT?
2. Chopmynupyiite 3akoH Maiiepa.
3. UeMy paBHa TEIIOEMKOCTh BO3/1yXa?

IIpumepur npakmuueckux 3adau

KonrtpomnbHas pabota mpoBOIUTCS 110 TEMaM, pAaCCMAaTPUBAEMBIM Ha MPAKTUUYECKUX 3aHSI-
TUsX. B KOHTposbHOE 3a1aHue BXOAT ABe 3aAaun. Hibke npuBeneHsl OAHU U3 BAPHAHTOB KOH-
TPOJIBHBIX 3a7aHUM Ui 4 U 5 cemecTpa.

4 cemecmp:

3amaua 1. B pesepByape emkoctbio 10 M° 1oz naBnenueM 1,6 6Gap HaxomuTcs ra3oBas
CMECh, COCTOsIAsl U3 8 KI a30Ta, 6 KI' KUCJIOPO/Ja U €HKOTOPTO KOJIMYECTBA YTIEKUCIOThI, TEM-
neparypa cmecu 27 “C. Onpenenutb KOJIUYECTBO YIIEKUCIOTHI, MapluuaibHble JaBICHUS KOM-
MIOHEHTOB, OOBEMHBIN COCTaB CMECH, CPETHUIN MOJICKYIISIPHBINA BEC U Ta30BYIO IOCTOSHHYIO.

3amaua 2. Bo3nyx B Kommpeccope cxkumaercss mo mnosurporen=1,25 or 1 no 8 ar;
HavanpHas Temreparypa Bozayxa 27 “C. Ilocne cxarusi BO3IyX MPOXOJUT Yepe3 XOJIOAHIIbHUK,
oXJIaKaeMblid xonoaHo# Bonoil ¢ t1=10 "C. Onpenenuth 4acoBOW pacxo HUPKYISIIIHOHHON BO-
IIbI B XOJIOMIIbHUKE, eciti oHa HarpeBaercs no 18 °C. IlpousBoautensHocTh Komipeccopa 1000
M3/d IpU HOPMANBHEIX (PU3MYECKHMX YCIOBHAX, a BO3AyX oxnaxmaercss 10 30 “C mpH mocTosH-
HOM JIABJICHUH B XOJIOJIUJILHUKE.

5 cemecmp:

3agaua 1. B mapocunoBoM nukie PeHkunHa map mepen TypOMHOW MMeEeT mapaMeTpbl
p1=3,5 MIla u t1=435 °C, naBnenue B koHaeHcarope P2=0,004 MIIa. OnpenenuTs TepMUUSCKUH
KIIJ mukna, cpaBuuth ero ¢ KIIJ[ uukna KapHo, a Taxxke onpenenuTs aOCOMIOTHBIN BHYTPEH-
auit KI1J] mapoBoii TypOunsl, eciiu BHyTpeHHU oTtHOcUTeNbHBIA KII/] 10i=0,82. IIpencraButsb
UK B T-S IrarpaMMe ¥ TEIUIOBOM Mpoliece B TypOUHE B i-S quarpamme.

3apaua 2. Onpenenuts tepmuueckuit KIIJ[ maeansnoro mukina I'TY, paboraromein ¢
MOBOJIOM TEIUIOTHI pU P=CONSt, a Takxke Tepmuueckuii KIIJ[ neiictBuTenbHOro nuKia, To €CTh
C y4eTOM HEeOOpaTUMOCTH IPOLECCOB PACIIUPEHUS U CKaTUs B TYpOMHE M KOMIIPECCOpE, €CIU
BHyTpeHHue oTHocutenbHble KIIJ[ TypOunb! n kommpeccopa noit=0,88 1 Moik=0,85. [nsa 3roii
YCTaHOBKH M3BeCTHO, uTo 11=20 °C, cTerneHp MOBBIIICHUS TaBICHHUS B KOMIIpeccope f=6: Temrie-
patypa rasa nepen Typounoii t3=900 °C. Pabouee Teno — Bo31yX, TEIUIOEMKOCTh €ro MOCTOsSHHA,
nokasateinb aauadarel k=1,4. [peacraButh HUKIBI B T-S qrarpamme.

Xapaxmepucmuka 3a0anuii 011 KOHMPOALHBIX padom

KonTtponsHas paboTa Kak[JOro ceMecTpa BKIIOYAET YEThIpE TEOPETUYECKUX BOIpPOCa,
MO3BOJISAIOIINX TITy0)Ke U3yYUTh TOT WM MHOM pa3zaen TepMoanHamuku. Homepa BompocoB BbI-
OuparoTcst M0 HOMEPY BapuaHTa M3 COOTBETCTBYIOWIEH TaOmuIbl. Hrke mpuBeneHbl BOMPOCHI
JUIs KOHTPOJIBHBIX paboT 5 u 6 cemecTpa.

4 cemecmp

Bompoc 3. [Touemy BHYTPEHHIOIO 3HEPTHIO, SHTAIBIINIO U SHTPOIHIO paboyero Teaa Ha3bl-
BaIOT MapaMeTpamMu Wi GYHKIIUSIMU COCTOSHUS, a TETUIOTY U padoTy — QYHKIUAMH TTporiecca?

Bomnpoc 12. Kak noka3zatb, 4T0o B pv- IuarpamMMme aauadaTHbIi npoiecc pacmuperus 1 kr
UJEaNbHOr0 raza uaeT 0osiee KpyTo, YeM HM30TEPMHUUYECKUMN, CUMTAs, YTO HauyalbHOE COCTOSTHUE
rasa B 000MX CllyyasiX 0JJMHaKOBO?

Bomnpoc 19. Kak ¢ momomrsto hopMys 1 TaGIHIl BOABI ¥ BOISHOTO Tapa o 3aJaHHOH Be-
JUYUHE TeMIIepaTypbl U CTENEHH CYXOCTH Mapa ONpeNeluTh JIaBJIeHUE, yAelbHble 00beM, 2H-
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TaJbIINIO, SHTPOIIUIO U BHYTPEHHIOIO SHEPTHUIO BJIAXKHOI'O HachlleHHOro napa? HazoBute BXo-
Jsiuye B popMyJibl BEIMUMHBI M B KAKMX €IMHHUIIAX OHH BBIPAXAI0TCA?

Bomnpoc 27. [lyis yero npumensiercs corio JlaBans? M3o00pa3ure cxeMaTHYeCKH 3TO COTI-
10. Kak MeHsAI0TCs B0 COIJia JaBJIEHUE U CKOPOCTh raza’?

5 cemecmp

Bomnpoc 1. Kak onpenensercs tepmudeckuit KITJI naeanbHOro nukia mopuiHeBbIX JABUTaTe-
Jiell BHYTPEHHETO CropaHus ¢ M30XOPHBIM M M300apHBIM MojaBoAamMu TerioThl? Kakoilt u3 stux
KIIJ] mpu ogrHaKOBBIX MaKCUMAIbHBIX 1 MUHUMAJIbHBIX TEMIIepaTypax B IIUKJIaX OOJbIIe U MO-
yemy?

Bonpoc 2. Uem BbI3BaHO CO3/1aHUE TMOPIIHEBHIX ABUTaTelel BHYTPEHHErO CrOpaHus Co
CMEIIAHHBIM MOJABOJOM TEIUIOThI? M300pa3urte uueanbHBINA UK TAKOTO JIBUTATEIS B IUArpaM-
Max P-v u T-S. Hanummre ¢popmyny mist onpenenenus repmudeckoro KIIJI atoro nukna. [laiite
KpaTKHUE MOSICHEHHUS.

Bomnpoc 3. [To kakoMy npu3HaKy pa3aenstoTcs UaeaabHble UKIIbI IBUraTelieid BHYTPEHHET O
cropanus. [IpuBenuTe ux B quarpaMmax M Ha30BHUTE MPOIIECCHI, MPOTEKAIONIUE B JBUTATEISX C
TOYKH 3peHHs] UX (PU3MUECKON U TepMOAMHAMHYECKOH cyuiHocTH. Ha30BUTE OCHOBHBIE KOH-
CTPYKTHBHBIE pa3Mepbl ABUTATENS 1 Oe3pa3MepHBbIC MapaMeTphl IUKIIA.

Bonpoc 4. CpaBHuTe uaeanbHble IIUKIIbI IBUTaTeNIeld BHYTPEHHETO CTOPAHUS MPU OJUHAKO-
BBIX CTEIEHSIX CXKATHS M HadaJbHBIX MapamMeTpax, MoJb3ysiCh METOJOM CPAaBHEHHMS IUIONIAJICH 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 3aaanus. Cyxoi Bo3ayx maccoil | Kr coBepiiaeT mpsMon TEpPMOJIMHAMHYE-
CKUil OHUKII, COCTO?IHII/Iﬁ M3 YCTBIPEX MOCIICA0BATCIbHBIX TCPMOAUMHAMHWYCCKUX ITPOLCCCOB.

Tpeoyercs:

1) paccuntarh AaBiieHue p, YAEIbHBIN 00beM V, Temnepatypy T Bo3ayxa JUisi OCHOBHBIX
TOYEK I[UKIIA;

2) Ans KaXJI0TO U3 MPOLIECCOB OMPEAEIUTh 3HAYCHHsI MTOKa3aTeNel MOTUTPONBIN, TEIIO-
€MKOCTH C, BBIYHCIUTh H3MEHCHHE BHYTPEHHEW dHepruu AU, SHTaIbNUU Al, SHTpoHHU AS, Ter-

70Ty npoluecca ¢, paboTy mporecca ¢ , pacrojaraemyro paboty / ;
3) onpenenuTe CyMMapHbIe KOJIMYECTBA TEIJIOTHI TOJIBEIEHHON (, M OTBEIECHHOH (,,
paboTy uKia ¢ -, pacrojaraemyro paboTy Uukia / o, , TePMAYECKUi K.IL . UMKIA 1, , CPeIHEee

WHJIMKaTOPHOE JIaBJICHHE P ;;
4) MOCTPOUTH LIUKII B KOOPAMHATAX:

a) lgp —lgv;

0) p — V, UCTIONIB3Ys MPEIbIAYIIEe TTOCTPOSHUE I HaXOXKICHUSI KOOPAUHAT TPeX-
YETBhIPEX MPOMEXYTOYHBIX TOUECK Ha KaXXIOM U3 TIPOIIECCOB;

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

5) ucnonb3ys p—V u T—S -quarpammsl, rpauuecKu ONpeeTuTh BEINYNHBI, YKa3aHHBIC B
m. 2 ¥ 3, ¥ CONOCTaBUTh PE3yIbTAThl TPaUIECKOTO U AHATUTUIECKOTO PACUETOB;

6) AJIsL OTHOTO M3 MPOIECCOB ITUKJIIA MIPUBECTU CXEMY €ro rpaduueckoro pacyera mo 1-S -
auarpamme, U300pa3suB Ha CXEeMe€ JIMHHUIO IpOoIecca, BCIIOMOTaTENIbHBIE JIMHUU HM30XOPHOTO U
M300apHOT0 MPOIECCOB, 3HAUEHUSI TEMIIEpPATyp B Haudaje M B KOHIIE Ipolecca, OTPE3KH, COOT-
BETCTBYIOIINE WU3MEHEHUIO PHTPONUU B OCHOBHOM M BCIIOMOTATEIBHBIX MPOIIECCaxX, TUIOMIAIKH,
COOTBETCTBYIOIIME TEIJIOTE MpOoliecca, U3MEHEHHUIO BHYTPEHHEH SHEPTUM M DHTAIBIINHU, U yKa-
3aTh YUCIIOBbIC 3HAUEHUS BEIMYUH, B3SB UX C 1—S -THAarpaMMBI.

Metoanueckue ykazanusi. [Ipu pacuerax cuumtarth BO3AyX HICAIbHBIM Ta3oM, a €ro
CBOMCTBA HE 3aBUCALIUMU OT TEMIEPATYPHI.
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[TpunATH Ta30BYI0 TOCTOSIHHYIO paBHOU 287 JIx/(kr-K), TemmoeMKoCcTh Mpu MOCTOSTHHOM
naBiennu paBHoH 1.025 kJx/ /(kr-K), 9T0 COOTBETCTBYET CBOMCTBaM CyXxoro Boszmyxa mnpu 473 K.

Pe3ynbrathl pacuera npeAcTaBUTh B BUJAE TAOJNI, YKa3aB B YHCIUTENE 3HAYCHHUS, TIOTY-
YCHHBIC AaHATTUTUYECKH, 4 B 3HAMEHaTelle — TpaduUIecKu.

Hcxoanble JaHHBbIE

3al[aHBI CJIC MIUC MmapaMeTpsbl, IIPUHAAJICKAIITUEC OCHOBHBIM TOYKAaM IIUKJIA:
1) pr=08Mila PoPRRIP

2) vi=0.12 M%/kr

3) p2 = 2.0 MIla

4) ps = 1.2 MIla

Buapl mporieccos:
1-2: S=const

2-3 T = const
3-4 S = const
4-1 V= const

5 cemecmp

Tema: PACYET HUKJIOB TCIUIOBBIX MAIIIHH

3apanme 1./1n1 uneansHoro mukia JIBC ¢ moaBoioM TEMoThl MPHU MOCTOSHHOM 00beMme
orpenenuTh napameTpsl (P, V, T) B XapaKTepHBIX TOYKAX, KOJMYECTBO MOABEACHHON U OTBEICHHON
ternotTel, Tepmuueckuit KIIJ[, a Takxe mosnesHyro paboTy B LHMKIE, e 1 KI BO3ayXa B Hayaje
anmnabaTHOro CKaTusi uMeeT ciieayrommue mapamerpsl: P1=0,1 MITa u t1=20 °C, crenens cxarus =7,
CTeNeHb NOBBILIEHH 1aBiieHns A=1,7. 1300pa3uth LUK B P-V 1 T-S quarpammax.

3aganue 2. [TopueBoii kommpeccop BeackiBaeT 325 M%/4 Bosmyxa mpu p1=1 6ap u ti=21
°C u cxumaer ero 10 6 6ap. Kakoe koianuecTBo BO/bI HYXKHO MPOIYyCKaTh yepe3 pydalky Kom-
mpeccopa B 4ac, €Clii CKaThe MPOMCXOIUT MOJUTPOIHO ¢ MokazareneMm N=1,2 u temmeparypa
BOJIbI NoBbIIIaeTcst Ha 15 °C? M300pa3uth UK KOMIIpeccopa B Auarpamme pP-Vv.

3ananue 3. [lapocuioBble yCTaHOBKM pabOTaroT Mo Iukiy PeHKMHA MpU OJMHAKOBBIX
HayaJbHbIX M KOHEUHBIX JaBieHusx P1=3 MIla u p=5 klla coorBeTcTBeHHO. CpaBHUTH TEPMU-
yeckue KI1J] maeanbHbIX IIMKIIOB, €CTIM B OIHOM CiIydae padouee Teo — BIaKHBIA Iap CO CTENEHBIO
cyxoctH X1=0,85, B IpyroM — cyxoil HaCBIIIEHHBIN MTap ¥ B TPETEM — IEPETPETHI Nap ¢ Temrepa-
typoii t1=380 °C. 1300pa3uth TEIIOBbIC MPOIIECCHI HCATHHBIX IIUKIIOB B I-S THarpamMmme.

3ananme 4. [ naeanbHOro IMKJIA Ta30TYpOMHHON YCTaHOBKU C IOABOIOM TEIJIOTHI
pu P=CONSt onpeneanuTb OCHOBHbIE apaMeTpsl (P, V, T) B XapaKTepHbIX TOUKAX, TEPMHUUECKUN
KIIJ, none3nyto paboTy, a Takke KOJIUYECTBO MOJBEACHHON U OTBEIEHHOM TEIJIOTHI, €CJIU TEM-
nepaTypa u JAaBlieHHe pabodero Teia (Bo3ayxa) B Havaje aanadbaTtHoro ckaTus paBHbI 11=40 °C
u p1=0,085 MIla, a Temneparypa pabodero Tena B KoHue pacmupenus =180 °C, crenens no-
BBIIIICHHS J1aBJIeHUs =4, cTeneHp npeaBapuTeabHoro pacumpenus p=2,1. [IpeacraButs Uk B
p-v u T-S nuarpamMmMax.

MeToauyeckue yKasaHus.

Hus IBC m I'TY cumrtath pabodyMM TeEJNOM BO3AYyX C XapakrepucTukamu: R=287
Jx/(xr-K), ¢,=0,717 xJx/( xr-K), c;=1,004 xJx/( kr-K), k=1,4.

Hua I'TY pacuer nukia HaYMHATH ¢ U300paKEHUS] KAUECTBEHHOTO Tpaduka B pP-V u T-S
auarpammax.

Jlnst pacuera nukia [ITY chnenyer ucnonb3oBath auarpammy i-S. [Ipu onpenenenun tep-
muueckoro KIT/] nukina PeHkiHa UMeTh B BUY, 4TO 1'2=Cs'tk, T1E Cx=4,19 kJx/( kr-K).
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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 nukisl JABC (Otto, [du3zens, TpuHkiepa), OCHOBHbIE IIapaMEeTPbl 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 HaJyBa U C HAJYBOM.

. Tepmogunamuyecknii ukia JIBC ¢ n3obapHoi TypOUHOM.
. Tepmonuuamuueckuit 1uki1 JIBC ¢ «uMIyIbCHOM» TypOUHOM.
. Ob1ree moHATHE O KOHICHCAMOHHBIX U TerutoukannoHubix [ITY.

Wneansubril muxot [ITY (uukin Penkuna), cxema npocretimeit [1TY. Tepmuueckuit KIT/] nukona.
. Peanbnsiii nukn [ITY. Bayrpennuit KIT/1 nukina. OtHocutenbHblil BHyTpenHuit KITJI.

. [yt noBeienus 3¢pexruBuoctu uukion [ITY.

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

. Huxn u cxema [ITY ¢ npomexxyTounbim nieperpeBoM napa. Tepmuueckuit KI1/] nukna.

. BimsiHue nasnenus u remneparypsl mpomieperpesa Ha repmudeckuid KITJT nuxoa.

. Tepmoaunamuyeckas 3¢ eKTUBHOCTb pereHepanuu. CTeneHb pereHepamnmy.

. [IpenenbHas u onTUMalIbHASL TEMIIEPATYPBI PETCHEPALIUH.

. Cxema u mukn pereneparusHor [1TY. KIIJ[ nukna. OntuManbHOEe 4MCIO OTOOPOB Mapa.
D¢ dexkTnBHOCTH MOAOrpEeBaTEICH MUTATEIBHON BOIBI HU3KOTO, CPETHETO U BHICOKOTO JIaB-
JICHUH.

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

Cxewmpl 1 npuHLMI AeUcTBUsA ['TY OTKPBHITOTO U 3aKpBITOrO TUIIOB, KX CPABHUTENIbHBIN aHAIN3.
Cxemsbl u npuHIUIBl padoTsl ['TY OTKpHITOro THHA € MOJBOAOM TEIIOTHI IIPU OCTOSTHHOM
JaBJIEHUH U OCTOSIHHOM O0OBEME.

Nneanpubiii nukn I'TY ¢ moaBoaom TeIwIoTs! Ipu P=CONSt, XapaKTEpUCTUKHU LUK, TEPMHU-
yeckuit KIT/I.

Peanpnpiii nukin I'TY. Buyrpennuit KII/] peansHoro nukia. OnTumaneHas CTENEHb MTOBBI-
LICHUS JaBJICHUS.

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

N3otepmuueckuii nuka I'TY ¢ perenepauueii. PeanbHble myTn npuOnImxeHnus K ©30TepMude-
CKOMY ITUKITY.

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

Cxema u muka I'TY mOCTOSHHOrO TOpeHHsI ¢ MHOTOCTYIIEHUAThIM CXKaTHEM, MPOMEXKYTOY-
HBIM OXJIaXKJIeHHeM Bo3ayxa M pereHepauueil. Tepmuueckuit KIIJ| nukna. OntumansHoe
OTHOLLICHUE JABJICHUN B KKION CTYIICHH.

Cxema u ik ['TY moOCTOSITHHOrO ropeHHsi ¢ MHOTOCTYIIEHYAThIM MTOJBOJAOM TEIUIOTHI U pe-
reHepanueii. Tepmuueckuit KIIJ[ nukna. TepMmoauHaMuyecKMHAMBBITOAHEHMIIEE W ONTH-
MaJbHOE JaBJIEHUE BTOPUYHOIO MOABOJA TEIUIOTHL.. ONTHUMAaNbHasA CTENEHb PACIIMPEHHUS B
CTYNEHSX pacIlIupeHus: TypOHHBI.

Cxema n mukia I'TY MoCTOSTHHOTO rOpeHHsl ¢ MHOTOCTYIIEHYAThIM CKATHEM M ITPOMEKYTOU-
HBIM OXJIZKJEHUEM BO3/lyXa, C MHOI'OCTYIIEHYaThIM IIOABOJOM TEIUIOTHI U PEreHepanuen.
Tepmuueckuii KI1/] nuxna.

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

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

W eanpHbIil UK OAHOUMIMHIAPOBOIO MOPIIHEBOIO KOMIIPECCOPA. XapAKTEPUCTUKU LIUKIIA.
3aBUCUMOCTh pabOThI KOMIIPECCOpa OT XapaKkTepa TEPMOJUHAMHYECKOr0 IIpolecca.

MHorocrynengaroe cxxkaruve. LIukiI mopmHeBoro Kommpeccopa ¢ MHOIOCTYIIEHYATbIM CxKa-
THEM U IPOMEKYTOUHBIM OXJIAKJCHUEM Ta3a.

KoMOnHMpOBaHHBIE IIUKJIIBI TETUIOHEPTETUYECKUX YCTAHOBOK. Llenb KOMOMHUpPOBAHUS.

OO61mure mpuHIKITBI KOMOUMHUPOBAHUS LIUKIIOB. buHapHbIe, YaCTUYHO OMHAPHBIE U COCTABHbBIC
UKJIB. BUHAPHBIN KT 1 cxeMa KOMOMHUPOBAaHHON YCTaHOBKHM C BEPXHEH HaJICTPOUKOM.
CocTaBHOM LMKII U CX€Ma COCTABHOW YCTAHOBKH.

KomOunupoBanHble mapora3oBble MUKIBL. CXeMa M UK Napora3oBO 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 muki [II'Y co cOpocom ra3oB B TOIMKY MapOBOTO KOTIIA.

Cxema u ikt [1I'Y ¢ motorpeBoM NMUTATEIBHON BOJIBI YXOSAIIMMHU Ta3aMHy Ta30BOM TYPOUHBI.

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

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

Tepmoannamuueckast ontuMuszauus HukioB 1I'Y: naeansusiii nuki [II'Y u mytu 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 asist X0moIMIbHOM yCTaHOBKH. X OO MIIBHBINA KO (DUITUEHT.
OO6partusiii ukn Kapuo mis teroBoro Hacoca. TermnoBoit ko duiueHT cxema TernaoBoro
Hacoca.

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

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

Cxema ¥ IMKJI IapOBOM KOMIIPECCOPHOM XOJOIUIBHON YCTAaHOBKH C JIPOCCENIEM BMECTO Jie-
TaHzepa. XOoJIOJUIbHBIN U TETJIOBON KO PHUITESHTHI.

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

CxeMa ¥ IpUHIUIT IeUCTBHS a0COPOIIMOHHON XOMOAMILHON YCTaHOBKH. KOA(G(UIIMEHT TIpe-
00pa30BaHMs SHEPTHH.

Cxema ¥ puHIUMN JeHCTBUS a0COPOIIMOHHOTO TEIJIOBOTO HACOCA.



