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1 BBenenue

Pabouas mporpamma u (QOHA OLEHOYHBIX CPEACTB MUCHMILIMHBI «TeXHUYecKas TepMo-
JUHAMHKa» COCTaBJICHbl B COOTBETCTBUU C TpeOOBaHUAMH (henepaqbHOr0 TroCyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa, YTBEPKIEHHOTO mpukazom MuHoOpHayku Poccuiickoit denepa-
MU , 1 OCHOBHOM MpodeccruoHanbHOU 00pa3oBaTeIbHON MPOrpaMMBbl MOATOTOBKU «TerioBbie
ANEKTPUUECKUE CTAaHIIMW» MO HarpasieHuto noarotoBku «13.03.01 TemnosHepreTuka U TEIIo-
TEXHUKa.

[IpakTyeckass MOJATOTOBKA peaM3yeTcsi Ha OCHOBE MNPO(EeCCHOHAIBHOTO CTaHIapTa
20.014 «PabOTHUK MO OpPraHU3allMU dKCITyaTallud TEIUIOMEXaHUYECKOTO 000pYI0BaHMS 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., perucrpanuonssiii Ne 39215).

3amayn JUCHHUILIMHBI B pe3ynbrare u3ydeHus: JUCLMUIUIMHBI CTYICHT JIOJIKEH:

3Hamb. OCHOBHBIE 3aKOHBI M (yHIaMEHTAIIbHbIC MPUHIUIBI TEXHUYE-
CKOM T€pPMOJMHAMHUKH, CBOMCTBA M MPOLIECCHI U3MEHEHUSI COCTOSIHUN
pabouux TeJl, MPUHIIMITBI TPEOOPa30BaHUS YHEPTUU B TEIUIOBBIX U XO-
JOAWIBHBIX MAallMHAX, TEPMOJUHAMUYECKUE LUKIbI, METOABI pacuyeTa
TEPMOJIMHAMUYECKUX CBOMCTB BEIIECTB, CXEMbI M ITUKJIbI 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-
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 IIOKa3aTejei TEIIOBOM 3KOHOMHYHOCTH
TEIUIOBBIX MAILIMH U XOJIOIWJIbHBIX YCTAaHOBOK.

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

PeanbHble Ta3el 1 napel. BoxgHou nap.

TeueHune ra3oB u Mapos.

[ukss! mapoTypOUHHBIX YCTaHOBOK.

kbl ra30TypOMHHBIX YCTaHOBOK.

[uxsl qBUTATENEH BHYTPEHHETO CTOPAHMUSL.

KoMOuHMpoBaHHBIE UK 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-
MUpOBaHUE cieayromux kKomnereHuud 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 JBMKEHUS JKUJIKO- | IPUHIUIBI 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 IPeoOpa3oBaHusl SHEPTUN 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 M XOJOAMJIBHBIX MAIllUH, 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
teriotexHu- | OIIK-3.3 Bnageer HaBbl- | moka3aTenu  pabOThl  TEIJIOIHEPTreTHUYECKHUX
YECKUX KaMU TPUMEHEHHUsl Teope- | YyCTAaHOBOK IPH U3MEHEHUHU ONpeAessAIoIUX Ma-
YCTAHOBKAaX | THYECKUX 3HAHWUU I pe- | PaMEeTpOB.

U CUCTEeMax | IIEHUs NpaKTHYECKUX 3a- Briagerh HaBbIKaMu: BBINOJHEHHS TEpPMOJMHA-

a4 TMojdy4yeHus, mpeodpa-
30BaHMsI, TpaHCIOpTa U
HUCITIOJIB30BaHUA TCIIJIIOTHI B
TEIUIOTEXHUYECKUX  YyCTa-
HOBKAaxX U CUCTEMaAX

MUYECKHX PACUETOB HU3MEHEHHUS COCTOSHUS pa-
00uuX TeN; ONpeaeIeHNs XapaKTePUCTUK TEPMO-
IUHAMHYECKUX IUKJIOB U OKAa3aTelIed TEIIOBOU
SKOHOMMYHOCTH TEIUIOBBIX MAIIWH U XOJIOINJIb-
HBIX YCTaHOBOK.

3 MecTo AUCHHUILUINHBI (MOLYJIs1) B CTPYKTYpe 00pa3oBaTeJbHOI NPOrpaMMbl

Huctunnuna «Texauyeckas 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, CPOPMUPOBAHHEIE B MPOIIECCE M3YUEHUS JUCIUIUIMH / PakTHK: «Du-
3UYECKUE OCHOBBI TEOPUU TOPEHUSIY.

3HaHUsA, YMEHUS ¥ HaBBIKH, COOPMHUPOBAHHBIC MPU U3YYCHHH TUCHUTUIMHBI « T exHHue-
CKas TepMOJUHAMUKay, OyayT BOCTpeOOBaHbI IPU U3YUEHUU MOCIEAYIOMNUX TUCHUILINH: «[ u-
porazoauHamMuKkay, « Teopust Temio- 1 MacCoOOOMEHa.

JucuunnuHa «TexHudyeckas TepMOJUHAMUKA» YaCTUYHO peanu3yeTcs B (opMe IMpaKTH-
YEeCKOM MOATOTOBKH.

Hucuumnnuna «TexHudeckas TEepMOJWHAMUKA» B paMKax BOCIHTATEIBHOW pPabOTHI
HarpaBjieHa Ha (OPMHUPOBAHHUE y OOYJAIONIUXCS YyBCTBA OTBETCTBEHHOCTH W YMEHHUS apTyMeH-
TUPOBATh, CAMOCTOSITENIEHO MBICIIUTh, Pa3BUBAET TBOPUECTBO, MPOPECCUOHANTBHBIE YMEHUS, CH-
CTEMbI OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 32 BBIMTOJTHEHHUE YU€OHO-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 00y4aroluxcs ¢ npenojaBa-
TeseM (110 BH/IaM Y4eOHBbIX 3aHAATHIT) M HA CAMOCTOSAITEJIbHYI0 padoTy 00y4yarommxcs

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

104

B ToM uncie:

3aHAITUS JEeKIMOHHOI0 THNA (JIEKIIMU U MHBbIE yuyeOHbIe 3aHATHS, Tpery-
CMaTpHUBAOILME IPEUMYIIECTBEHHYIO Iepeady yu4eOHON MHpOopMaLH Ie-
JArormyecKuMu pabOTHHKAMH), B TOM 4YUCle B (popMe MPAKTUYECKOU MOA-
TOTOBKH:

64

3aHATHA CEeMHMHAPCKOI0 THUIA (CEMUHApPbl, IPAKTUYECKUE 3aHATHS, IPaK-
TUKYMBI, JJAOOpaTopHble pabOThl, KOJUIOKBUYMbI U UHbIE aHAJIOTUYHBIE 3a-
HATHUSA),

U3 HUX B popMe MPAKTUYECKON OATOTOBKU

40

16

CamocrosiTe/ibHasi paboTa 00y4alOmMXCcA U KOHTAKTHas padoTa, BKIIO-
Yarolas TPYINIOBbIe KOHCYJIbTAIlMH, WHIUBHIYaIbHYI paboTy oOyuaro-
muxcda C HpCHO}IaBaTCJU[MI/I (B TOM YHCJIC I/IHI[I/IBI/I}IyaJ'II)HI)IC KOHCYJ’IBTa-
I[MH); B3aUMOJICUCTBUE B DIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene By3a

112

[TpomexyTouHas aTTecTanys 00yJaromuxcs — 3aueT ¢ OLEHKOM, DK3aMeH

36

5 Coaepxkanue TUCHHUILVINHBI (MOLYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBa aKaJeMHYeCKHX YacoB M BH/I0B Y4eOHOM

padoThI

Tabmuma 3 — CTpykTypa U Coep KaHue TUCIUILTAHBI (MOTYJIs)

Bunet yueOHoi paboThI, BKIIIOUAsi CAMOCTO-
SATEJbHYIO0 pab0Ty 00YyJarOIIUXCs ¥ TPY/IO-
€MKOCTb (B yacax)

KonrtakTHas pabora npenoaasa- CPC
HaumeHnoBanue pa3zienoB, TeM U coJiep:KaHuE Ma- Tesst ¢ 00ydaomuMucs
TepHalia Jlekuuu | Cemunap- | Jlabopa-
CKHe TOpHBIE
(mpakTH- | 3aHATHA
YecKue
3aHATHUSA)




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)

Tema

Beenenue:

OCHOBHOE cooepoicanue U CMpyKmypa Kypca, pe-
KOMeHOyeMas aumepamypd, ucmopuyecKkue cee-
oenusl.

Tema

TepMoguHaMuyeckas CUCTEMa, €€ COCTOSIHUE U
XapaKTEPUCTUKMU:

OCHOBHbBIEe NOHAMUSL U ONPEeOesieHUs. MEePMOOUHA-
MUYecKas cucmema 20MO2EeHHAsl U 2emepo2eHHasl,
MepMOUZ0IUPOBAHHASL U  MEPMOMEXAHUYECKAs,
3aKpblmas u OmKpvlmas, pabouee meino, mepmo-
OuHamMuyecKoe coCmosHue, mepmooOUHamMudecKutl
npoyecc — pABHOBECHBIU U HEPABHOBECHbIL,
BHEWHUe U BHYMPEHHUe NApamempsbl COCMOAHUS,
mepmuyeckue napamempuvl COCMOSHUS, UOed/lb-
HblUL 2a3, YPAGHEHUe COCMOSHUA UOedIbHO20 2a3d;
2a308as U YHUBEPCANbHAA 2A308ble NOCMOSAHHbIE,
2a3086ble CMecl.

Tema

OHepreTuyeckre XapakTepUCTHKH TEepPMOAMHA-
MHUYECKUX CUCTEM:

8UObL HEpeUU U UX OCOOEHHOCTU; GHYMPEHHSIS.
9Hepeus, menioma u paboma; ouazpamma P-v,
epaguueckoe uzobpadiceHue pabomwvl; IHMATL-
nusl;, MenioemMKoCms U ee GuUobl, Men10emMKOCb
2a308b1X cMecell.

Tema

OCHOBHBIE TEPMOJUHAMUYECKHUE 3aKOHBI:

nepevlil 3aKOH MepMOOUHAMUKU, VPABHEHUe nep-
6020 3dAKOHA mepmoduHaMuKu u eco aHaius,
8MOPOU 3aKOH MEPMOOUHAMUKU U €20 OCHOBHbLE
NOJIOHCEHUAL.

Tema

TepMoauHaMUYECKHE TPOLECCHl C HUACATbHBIM
ra3oMm:

PasHoBecHvle MmepMoOUHAMUYEeCKUe NpPoYeccovl U
ux obpamumocms,; OCHOBHble MEPMOOUHAMUYEe-
CKUe npoyeccovl ¢ UOealbHbIM 2a30M, UCCIe008d-
HUe 3Mux npoyeccos, NOIAUMPONHbvlIE NPOYECCyl,
Xapaxkmepucmuxky nOAUMPONHbIX NPOYECccos 8 3a-
BUCUMOCMU OM 3HAYEHUS] NOKA3amens NoJumpo-




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)

nul.

Tema

OHtrponus. M3MeHeHue SHTponMU B NPOLECCAX.
Huarpamma T-s:

SHMPONUSL U ee OCHOBHble CBOUCMEA; UBMEHEHUe
SHMPONUU 6 MEPMOOUHAMUYECKUX NPOYECCax,
ouazpamma T-S u ee ocHo8Hble C80liCMEA, OCHOB-
Hble MEepMOOUHAMUYECKUE NPoYeccvl ¢ Uoedalb-
HblM 2a3om 8 T-S ouazpamme.

Tema

Kpyrossie mporeccs! wnu nukisl. [ukn Kapao:
Kpy206ble Npoyeccvl Uiu Yukivl, npsamvie U 00-
pamuvle YUKIbl, NOHAMUE O MepMOOUHAMUYE-
CKOM YUKIle MEeNI08bIX MAWUH, MepPMUYeCcKUll
KIIJ yuxna, uoeanvnwiii yuxn Kapuo u ezo 3naue-
HUe 8 menjomexHuKe.

Tema

PeanbHble ra3el 1 napel. Bogsguou nap:

peanbHble 2a3vbl, UX 0COOCHHOCMU U OMIUYUSL OM
UOeANbHbIX 24308, YPAGHEHUs COCMOAHUL peailb-
HbIX 2a308, ypasHenue Bawn-dep-Baanvca; napul,
B00SIHOUL NAP, OCHOBHBLE NOHAMUSL U ONPeOeNeHUs,
UBMEHEHUEe acpecamHO20 COCMOSIHUSL 8eujecmed;
npoyecc napooopazosanus, ouazpamma P-v ous
8005IHO20 napa, KpumuyecKue napamempvl 6005i-
HO20 napa, meniomad, SHMANbNUSA U IHMPONUSL
HCUOKOCMU,  6HYMPEHHSS, GHEWHSSL U NOTHAS
menioma napooopazo8anus;, SHMAIbAUSL U IH-
mMponusi HacvluenHo2o napa, ouazpamma T-S ons
B005IHO20 NApa, Menioma, SHMALbNUS U IHMPO-
nust nepezpemo2o napa; ouazpamma i-S o 6o-
0AHO20 NApa; OCHOBHbIE MeEPMOOUHAMUYECKUE
npoyeccvl ¢ BOOSAHbIM NAPOM U ouazpammax P-v,
T-s, I-S;mabnuybl mepmoOuUHaMu4ecKux ceoucmes
80006l U BOOSIHO20 NApA.

Tema

Bnaxnsbiil BO31yX:

BIAJICHBI 8030YX, OCHOBHbBLE NOHAMUSL U Onpede-
Jlenust; napamempsl e1axcho2o 6030yxa;l-d oua-
2PamMMa BIANCHO20 8030YXd.

Tema
TeuyeHune ra3oB U Napos:




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

Jlexunu | CemuHap-
CKHe
(npaktu-
YecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

ucmeueHue 2a3o8 u napos, OCHOBHbvlE OONYULCHUS]
npu MepmMoOUHAMUYECKOM UCCe008AHUU NOMOKA
eaza umu napa; ypasHeHue Hepa3pbleHOCMU
cmpyu, ypagHeHue nepeoco 3aKOHA MEepMOOUHA-
MuKu Ol nOmoKa easza, conia u ouggyszopul;
aduabamuoe ucmeveHue 06e3 nomepv uepes
cyolcugarwue conia pacnoiazaemas paboma,
CKOpOCMb UCMeYeHUsl U pacxoo 2asd, Kpumuye-
cKue napamempuvl UCMeYeHUs; 3A8UCUMOCHb
npoghunsl Kamana om cKkopocmu npu aouadamuom
ucmeueHuu; onpeoeieHue CKOpOCMuU UCTNEeUeHUs]
600511020 napa no i-S ouazpamme; OPocceIuposa-
Hue (mamue) 2azo8 u napos, 3¢hhexkmusHocmsy
npeobpazosanus dHepeul; QyHKYyuu pabomocno-
coOHOCmu; 3Kcepeus; dKcepeemuyeckue Oua-
epammbl, IKcepeemuyeckue nomepu u 9Kcepze-
muueckut KII/[; sxcepeemuueckuii ananus mep-
MOOUHAMUYECKUX NPOYECCO8.

Tema
Ormpenenienne moKaszaTesst aauadaThl: uU3yueHue
aouabamuozo npoyecca

Tema

N30x0pHOE HarpeBaHue BOABI U BOJSIHOTO Iapa:
us3y4eHue CeoUcCms B005SHO20 NApad HA JUHUU
HACbIUWEHUA

Tema
HccnenoBanue npoueccoB BO BIAXHOM BO3JIYXE:
onpeoeieHue napamempos 6l1AHCHO20 6030YXA

Tema

Ornpenenenne n300apHON TETIOEMKOCTH BO3Y-
Xa: usyueHue cnocoba onpeoeneHuss YOerbHoul
Maccosou menyioemMKocmu

Tema

TepMoguHamMuueckass cUcTeMa, €€ COCTOSSHUE W
XapaKTEPUCTUKU:

OCHOGHble napamempwvl COCHOAHUSA, GHECUCTeM-
Hble eOUHUYbL U3MEDEHUS.

Tema

3aKOHBI UJI€aTTbHBIX Ta30B:

3axonwl bouna-Mapuomma, Ieii-J/lioccaxa, lap-
JIS; YPABHEeHUe COCMOSHUS

Tema




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)
["a3oBBIC CMecH:
Onpedenenue napamempos cmecu
Tema 2
TemnoeMKoCTh UICaTBHOTO Ta3a U Ta30BBIX CMe-
ce: 1
YyoenvHble MAcco8as, 00beMHAs U MOIbHASL Men-
JI0EMKOCIU, U30XOPHAsL U U300apHas menioem-
KOCMU,; CPEeOHSsl U UCIUHHASL MENI0eMKOCU.
Tema 2
TepMoanHaMUUYECKHUE IIPOLECCHI:
onpeoeneHue dHepeemudecKux napamempos npo- 1
yecca, napamempos Ha4aibHO20 U KOHEYHO20 CO-
CMOSAHULL.
Tema 2
Kpyrossie mporeccsl nin HUKIbL UK KapHo: 1
onpeoenenue pabomot, mennomor u KII/J] yuxna,
pacuem 8ce20 YUKid.
Tema 4
Boasnoi nap:
onpeoeneHue napamempos 800sIH020 napa ¢ no- 1
MOwbI0 mabauy u Ouazpamm, nocmpoenue npo-
yeccos 6 ouazpamme.
Tema 2
TedeHue ra30B U MapoB: 1
onpeoeneHue napamempog paboueco mena HNpu
ucmeyeHuu, CKOpoCcmu U pacxood.
Tema 16
Pacuer razosoro nukina (PT'P)
Tema 10
KonTponbnas pabota
Tema 8
[Muknel  gBUTATENEl BHYTPEHHETO  CrOPAaHHUS
(ABC):
ogueamenu 6HYMpeHHe20 C2OpaHus, NPUHYUN pa-
O6ombl, 0OCHOBHbIE NOHAMUS U ONpeOeNeHUsl;, YUK 2
JBC ¢ noosooom menia npu nOCMOSHHOM 00ve-
me; yukn JIBC ¢ noosooom menna npu nocmosi-
Hom Oasnenuu; yuxi /[BC co cmewannvim noogo-
oom meniomol, cpasHenue yuxnos J[BC.
Tema 12
[uksnel napotyp6unHbIX yecTaHoBoK (IITY): 4

0buee nousimue 0 KOHOEHCAYUOHHLIX U Men10pu-
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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

kayuonunvix IITY,; uoeanvnviti yuxn IHTY (yuxn
Penxuna), mepmuveckuii KII/{ yuxna, ommnocu-
menvubl eHympennuu KII/[; nymu noevliuenus
agppexmusnocmu yuxnos IITY; enusHue Hauanb-
HbIX U KOHEUHbIX Napamempos napa Ha 3KOHOMUY-
nocmo LITY,; cxema u yuxn IITY ¢ npomescymou-
HbIM nepecpesom napa, mepmudeckuu KI1/{ yuxna,
GIUSAHUE OABNIeHUs U MeMNepamypol NPOMeNCy-
MoyHo20 nepezpesa na mepmudeckuu KII/{ yuxna;
mepmMoOuHamuyeckas ¢hgexmuenocms pecenepa-
yuu, cmenensb pezceHepayuu, npeoerbHdas U Onmu-
ManvbHAsA MemMnepamypvbl peeHepayuu;, cxema u
yuxkn IITY c pecenepayueti, onmumaibroe yucio
ombopos napa; meniogou u dHepeemudeckuti oa-
aaucwl TITY; ocnosvt mennoguxayuu, meniogu-
KAYUOHHBIU YUK U MPU MUNA YCMAHOBOK: C NPO-
MuBo0asiIeHuem, ¢ YXyOuleHHbIM 8aKYYMOM, C pe-
2yaupyemvimMu 0omoopamu napa.

Tema

MartuHsl 47151 CKaTHSI U pacIIMPEHUs Ta3a:
KOMNpPeccop, OCHOBHblEe NPOYeccbl 6 OOHOCHYNEH-
Yamom NOPUWHEBOM KOMNpeccope, UHOUKAMOPHASL
ouUazpamMma  peanrbHo20  Komnpeccopa, — GIusiHue
8PE0HO20 NPOCMPAHCIBA HA BEIUYUHY KOHEYHO20
0aeienusl, MHO2OCHYNEHYUamoe cocamue; YUkl
NOPUIHEBO20 KOMNPeCccopa ¢ MHO2OCIYNEHYaAMbIM
colcamuem U nPOMENCYMOUHbIM OXIAANCOCHUEM 603~
oyxa, 0emaHoepvl, OCHOBHblE NPOYECChbl 8 OemaH-
depe, paboma u MOUHOCHb Oemanoepa.

Tema

[{ukiel ra30TypOuHHBIX ycTaHOBOK (['TY):
2azomypounnvie YCMAHOBKU OMKPLIMO20 U 3d-
Kpblmo20 Munog, ux CpaeHUmMenbHdas OYeHKA U
cxemvl, uoeanvuwvili yuxi I'TY ¢ noosooom menna
npu NOCMOAHHOM OasieHuu (p = const),; peanvroiii
yuxn I'TY, enympennuu KII/] peanvroco yuxna,
ONMUMANbHASL CMENneHb NOBblUEeHUS OaBleHUs,
yuxn I'TY ¢ uzobapnvim noosodom menia u peze-
Hepayuetl;, udeanvuviti yukn I'TY ¢ uzobapuvim
nO00BOOOM MeNnia u pezeHepayueli, UOedlbHblll
yukn I'TY ¢ uzoxopnvim (V = const) nodsodom
menna,; cxema u yuka I'TY ¢ mnoeocmynenuamuoim

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

Jlexunu | CemuHap-
CKHe
(npaktu-
YecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

cocamuem, mepmudeckuu KIIJ[ yuxkna, onmu-
ManvHoe omHowleHue OaeleHull No CMYNeHsIM,
yuxn I'TY ¢ mHoeocmynenuamoim cocamuem u
pecenepayuetl, cxema u yuxkn I'TY ¢ muococmy-
neHuYamsviM no0BO0OM menid U pezeHepayuell,
MepMOOUHAMUYECKY HAUBbI2OOHeUwee U ONnmu-
ManvHoe 0asienue 8MopuYHO2o nodeooa menida,
ONMUMATLHASL CMENeHb PACUUPEHUs 8 CIMYNEHSX
mypounvl. Cxema u Yuki ¢ MHO20CMYNEHYambiM
noosooom menna. Cpaenenue yuxknios I'TY 6e3
pecenepayuu. Cpaenenue yukios I'TY npu non-
HOU peceHepayuu.

Tema

KoMOuHHUpOBaHHBIE LHKJIBI TEIJIOPHEPIreTHYE-
CKHX YCTaHOBOK:

obwue NpuHYUNbl KOMOUHUPOBAHUS YUKIO8, OU-
HapHble Yacmu4HOo-OUHAapHvle U COCMABHbLE YUKIIbL,
KOMOUHUPOBAHHbIE NAP02A306ble YUKIbL. CO CMe-
wenuem padoyux men Xonvyeapma-Lllone; c 6vi-
COKOHANOPHBIM  NAPO2EHEPAMOPOM, CO COPOCOM
2a306 8 MONKY KON, ¢ N0002PesoM NUMamenbHOU
600061 yxoosuyumu eazamu I'T ¢ /[BC u ymunuzayu-
onnoul IITY; evicokomemnepamyphvlie ¢ oxnaxcoe-
HUeM 2a3080U MypOUHOU, MEPMOOUHAMUYECKAS
onmuMU3ayUs. YUKIo8 NApo2a308blX YCMAHOBOK
(III'Y); uoeanvnoii yuxn II'Y u nymu ezo peanuza-
yuu,; meopemudeckuti yuxn I1I'Y ¢ muocoxpammuvim
100B000M MENA 8 2a30801 U NAPOBOU YACHISIX.

Tema

[{UKITBI  XOJOIMIIBHBIX YCTAHOBOK W TEIJIOBBIX
HACOCOB:

obwue npunyunsvl mparcgopmayuu menia, xono-
OUNbHBIE MAULUHBL U TNENI08ble HACOCDL, 0OPAMHbIL
yuxn Kapno ons xonoounvHoil ycmanoeku, xono-
Oounvhblll Kodgpuyuenm; oopamusiti yukn Kapro
0Jis1 Meni0B8020 HACOCA, MEeni08oU Kodghguyuerm,
cxemMa menio8o20 HACOCA; CXeMa U YUK 6030Vii-
HOU KOMNPECCOPHOU XONOOUTbHOU — YCMAHOBKU,
cxema u YUK UOeaibHOU Napo8otl KOMIPECCOPHOU
XONOOUTLHOU YCMAHOBKU, CXeMa U YUKI NAposol
KOMNPeCcOpHOU XO0IOOUTbHOU YCMAHOBKU ¢ Opocce-
JleM 8Mecmo 0emaHoepa,; Naposvle KOMNPeccopHvle
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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

Menoeble HACOCHL, CXeMa OMONUMENbHOU Menio-
HACOCHOU YCMAHOBKU, CXeMa U NPUHYUN Oeticmeus
abCcopOYUOHHOU XOIOOUTLHOU YCMAHOBKU, CXemd U
npuHyun  Oeticmeuss abcopoOYUOHHO20 MEeNI08020
Hacoca.

Tema
[{uknbl ABUTaTENE BHYTPEHHETO CrOPAHUS:
yuxnwvr Ommo, [uzens u Tpunknepa.

Tema

[{uKITBI TAPOTYPOMHHBIX YCTAHOBOK:

yukn Penxuna uoeanvHullli U peanbHulll, GIUAHUE
HA4YaNbHbIX U KOHEYHbIX napamempos napa Ha
Kl11J], pecenepayus, npomnepezpes.

Tema

MamwuHbl IS CoKaTHS ras3a:

corcamue 8 00HO- U MHO2OCMYNEeHUYAMOM KOM-
npeccope, paboma u MOWHOCMb KOMNPECCOpPd.

Tema

L{uKI1BI Ta30TYpOMHHBIX YCTAHOBOK:

yuknvl bpatimona u I'emgppu, onpedenenue pabdo-
mut, mowHocmu u KIIJ[ ycmanosxu.

Tema
Pacuer nuxiioB TOV (PT'P)

20

Tema
KonTponbHas pabota

12

UToro
10 IMCHUILINHE

64

32

112

6 BHeaynnTopHaﬂ CaMOCTOATC/IbHAA paﬁoTa 06yqaloumxca Mo AMCIHHUIIJINHE (MO)Iy.]'lIO)

HpI/I IJIaHUPOBAHUN CaMOCTOSITEILHOMI pa6OTI>I CTYACHTY PCKOMCHAYCTCA PYKOBOACTBO-

BaThCsI CIETYIONIUM PACIpe/IeICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmuna 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[yCMOe pacrpCaCIICHUEC YaCOB Ha CaMOCTOATCIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHOM PadOThI

KoaunuecTBo uacoB

N3ydeHne TeOpeTUUECKUX pa3/IeoB AUCIUIIIMHbI 30
[TonroroBka K 3aHATUAM CEMHUHAPCKOTO THIA 24
[TonroroBka u oopmieHrue KOHTPOIbHBIX padot u PI'P 58
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Hrtoro 112

7 OueHoYHbIE CPeICTBA JIA NPOBEAeHNs TEKYIEr0o KOHTPOJISI M POMEKYTOYHOI
arTecTaAlMU O0YYAKOIIMXCS 10 JUCHUIIMHE (MOLYJII0)

@DOoH/T OLIEHOYHBIX CPEJICTB JIJIsl IPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTU U TPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[TonHbI KOMILJIEKT KOHTPOJBHBIX 3aJaHUI MM MHBIX MaTEpUAIOB, HEOOXOIMMBIX [T
OLICHUBAHMSI PE3yJAbTATOB OOyUEHHUs MO AUCHUILIMHE (MOIYJIIO0), IPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U SJICKTPOHHOM BHJIE.

8 YueOHO-MeTOaUYecKOe 1 MH(OPMAITMOHHOE O0ecTieyeHHe TUCIIUIUIMHBI (MOYJIs)

8.1 Ocnoenasn numepamypa

1. Kocmbiana A.B., BunorpagoB B.C. Temnorexnuka. YuebHoe mocobue. — Komco-
Mmoibck-Ha-Amype: 'OYBIIO «KHAI'TY», 2003. — 114 c.

2. Texuuueckas TepMOIMHAMUKA W TEIUIONepeaada B mpumepax u 3agadax / B.C. Buno-
rpanoB, A.B. Kocmbinun, A.FO. ITonoB. — Komcomonbck-Ha-Amype: ['OYBIIO «KHAI'TY»,
2006.— 333 c.

3. lOnaeB b.H. Texuuyeckas TtepmoaumHamuka. Teruonepenada.— M.: Beicmas mikona,
1988.— 479 c.

4. TenotexHuka. YueOHHK Ui cTyAeHTOB By30B / Ilox obmr. pen. B.M.Kpyrosa.— M.:
Mammunoctpoenue, 1986.— 432 c.

5. JlapuonoB H.H. Ternorexuuka. YueOnuk st BTy30B.— M.: Ctpoiinzaar, 1985.— 432 c.

6. Bugun, 0. B. Texanueckast TepMOJMHAMUKA U TEIUIOMAcCOOOMEH : yueOHOe mocoOue
/ ¥O. B. Buaun, B. C. 3n06usn. - Kpacnosipck : Cu0. penep. yu-t, 2020. - 332 c. - ISBN 978-5-
7638-4212-8. - Texkcrt : anekrponnsiii. - URL: https://znanium.com/catalog/product/1830718
(mara obpamienus: 24.05.2021). — Pexxum A0CTyMa: MO MOAMKCKE

8.2 /lonoanumenvnasn numepamypa

1. Myxaues I'.A., Hlykun B.K. Tepmoaunamuka u temionepenada.- M.: Beicias mkoia,
1991.— 480 c.

2. Tennotexnuka: YueOHuk ans BTy3oB / [Tox oour. pea. A.Il. backakoBa.— M.: DHepro-
m3jar, 1982.— 263 c.

3. 3ybapeB B.H. u ap. [IpakTukym 1o TeXHHYECKOH TepMOAMHAMUKE. YueOHoe mocodue
JUTst BTY30B.— M.: DHeproaromusat, 1986.— 304 c.

4. AnpapromeHko A.J. OCHOBBI TEXHHUYECKOM TEPMOAMHAMHUKHU DPEaJTbHBIX MPOLECCOB.-
M.: Bricmiag mikouna, 1967.

5. Bykanosuu M.JI. Tennodusnueckue cBOWCTBa BO/bI M BOASHOrO Hapa.- M.: DHeprus,
1980.- 424 c.

6. Hamokun B.B. TexHudeckass TepMoIMHAMUKa U TeIUIonepeaayda: YueOHoe mocodue
I BTy30B.— M.: Boeicmias mikomna, 1980.

7. Anapromenko A.M1. OCHOBBI TEPMOJMHAMUKH LIUKJIOB TEMJIOIHEPIETUYECKUX YCTAHO-
BOK.- M.: Bricmias mkoma, 1968.

8. bonrapckuit A.B. u ap. CO0pHHK 3a7ay 10 TepMOJMHAMUKE U Teruionepenaye.- M.:
Bricmras mixoia, 1972.

8.3 Memoouueckue yxazanus 011 cmyoeHn o8 no 0C60eHUI0 OUCUUNTUHbBL
1. Onpenenenue nokaszarens aanadaThl: METOJUYECKHE yKazaHus 1o Kypcam «Teoperu-
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YeCKHe OCHOBBI TEIUIOTEXHUKMNY, «TeXHIUUeckas TepMoanHamMuKkay, Ternorexaukay / coct.: B.C.
Bunorpanos, B.W. [llanomo, Komcomonbsck-Ha-Amype: ®I'BOY BIIO «KHATI'TY», 2014.-8 c.

2. VMI30x0opHOE HarpeBaHWe BOJBI U BOJISHOTO mapa. MeToaudeckue ykasaHus K J1abopa-
topHOi pabore / coct. B.B. Cmuphnos, A.f. 3Bunsankuii, A.B. CmupHoB - KoMcomoIbCcK-Ha-
Amype: I'OY BIIO «KHAI'TY», 2008.- 11c.

3. HccnenoBanue mpoLeccoB BO BIaXXHOM Bo3ayxe. MeToaudeckue ykazaHus K jiabopa-
topHoii padote / Coct. B.B. CmupHOB. — Komcomonsck-Ha-Amype: KHAI'TY, 1996. — 12 c.

4. Onpenenenue U300apHON TEMJIOEMKOCTH BO3ayxa. MeTtoanueckue ykazaHus K jabo-
paropHoii pabore / coct. B.U. llanomos, A.f. 3Bunsukwuii, A. B. CmupaoB Komcomonbck-Ha-
Amype: ®I'BOY BIIO «KHAI'TY», 2014.- 8 c.

8.4 Cospemennvie npogheccuonanvuvie 6a3pl OAHHBIX U UHPOPMAYUOHHBIE CRPABOYU-
Hble cucmembl, UCNOIb3yeMble RPU OCYULeCIMEIEeHUU 00PA308aAMENbHO20 NPOUecca no OUCHuU-
nauHe

1. DnexTponno-6ubnuoreunas cucrema eLIBRARY .RU.

2. Thermophysics.Ru — mopTait o Terio@u3mKe: MPOEKTHI, IPOrPaMMbI, YIeOHBIE TIOCO-
ous, JEN03UTapui Hay4YHBIX pabor, JUccepTaluu, IIEpUOINKA
(http://thermophysics.ru/index.php).

3. DHepreTrka U MPOMBIILIEHHOCT Poccuu — nHMOpMAMOHHAs CUCTEMa dHEpreTuye-
CKOI'0 KOMILIEKCa U CBsA3aHHBIX ¢ HUM otpacier (https://www.eprussia.ru/).

8.5 Ilepeuensv pecypcosé ungopmayuonno-meneKOMMyHUKAyuonnoi cemu «Humep-
Hem», He0OX0OUMBIX 0J1 0CBOCHUA OUCUUNTIUHBL (MOOY5)

1. DnekTponHnas 6ubnmoreka termosHepreruxa(http://teplolib.ucoz.ru).

2. CaliT TeruioTexHuKa — OOJbINas TeXHUYecKas: oudmuoreka. HoBocTu, crathu, auccep-
taiuu, xypHansl (http://teplokot.ru/).

8.6 JInneH3noHHOE U CBOOOIHO pacnpocrpanaemMoe nmnporpaMmmMmHoOC oﬁecneqelme, HC-
MOJb3yeMoO€ NMpH OCymeCTBJACHUH oﬁpaaoBaTe.m,Horo nmpomecca mo 1MCHMIIJIMHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOT0 00ecIeUeHHsI

Haumenoanue 110 PexBusuThI / YCIOBUA UCIIOJIB30BAHUA

MicrosoftimaginePremium | Jlunien3uonHslii toroBop AD9223 Ne008/65 ot 11.01.2019

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOIB30BaHUS TIO CCHUIKE:
https://www.openoffice.org/license.html

SMathStudio CBo06oHAs TULIEH3US, YCIIOBHSI HCIIOIB30BAHNUS IO CCBUIKE:
https://ru.smath.info/

9 OpraHu3alMOHHO-NEAATOTMYEeCKHEe YCTOBHUSA

Opranuzaiiis 00pa3oBaTeIbLHOTO Mpoliecca peraiaMeHTHpYeTCs YueOHBIM TUIAHOM U pac-
NUcCaHUeM y4eOHbIX 3aHATUU. SI3bIk 00ydeHus (mpenonaBaHus) - pycckuil. g Bcex BUAOB
AyJAUTOPHBIX 3aHATHIN aKaJIEeMUYECKHI Yac YyCTAaHABIUBAETCA MPOJOJKUTEIBHOCTRIO 45 MUHYT.

IIpu dbopmupoBaHuK CBOEH WHAMBHAYAIBLHON 00pa3oBaTeNbHON TPaeKTOpHH 00ydaro-
IIUICST IMEET TIPaBO Ha Mepe3adyeT COOTBETCTBYIONMIMX JAUCIHMIUIUH M MTPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MPOIlecce MPEANISCTBYIOMIEr0 00ydeHus, KOTOPBI 0CBOOOKIaeT o0yJarore-
rocsi OT HEOOXOMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.



http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/
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9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

VYyeOHbli mpolecc IpHu NpPernoJaBaHul Kypca OCHOBBIBACTCS HA HUCIOJIb30BAHUM TPAIU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BATENbHBIX TEXHOJIOTUH. TpaguiuoH-
HBbIC O6pa3OBaTeJIBHbIe TCXHOJIOTHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTE/IbHbIE TEXHOJIOIMH UCIOIb3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBereHus 3anatuil. Mudopmarmonasie
o0pa3oBaTe/IbHbIE TEXHOJIOIMHM PEAIU3YIOTCS IYTEM aKTUBU3ALUU CAMOCTOSITEIbHOM pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpere.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKMOHHBIN Kypc IpeaIoyiaracT CUCTEMaTU3MPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekuuu JIeKTop 00s13aH MPeAyNpPeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
0a30BOMY y4eOHUKY (YUeOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HauOONBIINA 00beM MH(pOpMAIMKU U 00eCreunBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB IPU 3HAYMTEIbHO MEHbBILEH 3aTpaTe BPEMEHH,
YeM 3TO0 TpedyeTcsi OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITEIIbHOE U3yUEeHUE MaTepuaa.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CemuHapCcKue 3aHATHS MPEICTABISAIOT COOO0H IeTaIM3aIUIO JIEKITHOHHOTO TEOPETHUECKO-
ro MaTepuaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC pa3/ieibl.

OcHoBHOU (hOpMOH TIPOBECHHSI CEMHHAPOB SIBISIETCSL 00CYXKIeHHe Hanboee mpooiem-
HBIX ¥ CJIOKHBIX BOIIPOCOB I10 OT/EIBHBIM TEMaM, a TaKke pa3dop NMPHUMEPOB U CHUTYaIMH B
ayJIUTOPHBIX YCJIOBUSAX. B 00S3aHHOCTH MpernojaBaTesi BXOIAT: OKa3aHHUE METOIUYCCKON TI0-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJCHTOB MO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, Npe/IaraeMble MpernoiaBaTeseM;

- y4aCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MPOEKTHBIX U UHBIX 3aJaHUH;

- aCCHCTUPOBAHHE MPEIIOIaBATEIIO B TIPOBEICHUH 3aHATHI.

OTBeT foJKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jlokapl U ONIOHWPOBAHHUE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHaoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OrneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMUHAPCKOM 3aHSATHH, BXOIMT B HAaKOIUICH-
HYIO OILICHKY.

9.4 CamocrosTeqpHasi padoTa 00y4aromuxcs 1Mo JMCHUILIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOTO, LIEJIEHANPABICHHOIO
nproOpeTeHus CTYIEHTOM HOBBIX 3HAaHHWM, yMEeHUI 0e3 HEeMOCPEICTBEHHOIO Y4acTHsl Mpernojaa-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHbIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEILHOCTH 00yUYaroIIerocs.

enu camocTosTENbHON pabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUNM M IPAKTHUECKUX
YMEHUH CTY/IEHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUH;
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- (popMupoBaHUEe YMEHHUH HCIOJNB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIELUANIBHYIO JINTEPATYPY;

- pa3BUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYAECHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOopMHUPOBAHHE CAMOCTOSITEIBHOCTH MBIIIJICHHUS, TBOPYECKONH MHUIMATHUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYILECTBIATHCS MHIMBUAYAJIbHO WIN TPYNIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT II€JIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATHUKU.

TexHonorus opraHu3aniy CaMOCTOSTENbHONW pabOThl CTYCHTOB BKJIIOYAET HUCIOJIb30BaA-
HUe WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOH €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
NPOXOJUTH B MMCbMEHHOM, YCTHOW MIIM CMEIIaHHOM (hopme.

CTyneHTbl J0JDKHBI HMOAXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBaXKHeHIIemy
CPEACTBY 3aKPEIICHUS W PAa3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IJIAJO0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHUsI OIIPEIeICHHbIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JINTEPATYPHI.

9.5 Meroanueckue yKazaHus J1Jisl 00y4alOIMXCsl 0 OCBOEHHIO TN CHMIJIMHBI

[Ipu n3ydyeHun AUCHUILIMHBI 00YYarOUUMCs 11€7€cO00pa3HO BBIOIHATH CIEIyIOIHUe pe-
KOMEHJAINH:

1. I3yyenue y4eOHOM JUCHUIUINHBI JOKHO BECTUCh CUCTEMAaTHUYECKH.

2. Ilocne u3yueHus: Kakoro-iu0o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHhajiaM
pPEKOMEHIyeTCsl 10 NMaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAEICHUS, IOHATUS pa3/e-
na.

3. Ocoboe BHUMaHUE ClIeyeT YACIUTh BHIIIOJIHEHUIO OTYETOB MO MIPAKTUYECKUM 3aHATHU-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSTEIBHYIO paboTy.

4. Bes TemaTuka BOIPOCOB, M3Yy4aeMbIX CAMOCTOSTENIBHO, 33JJa€TCs Ha JICKIUAX IPEero-
naBaresneM. VM jke 1aroTcsi HCTOYHHKH (B MEPBYIO OYepe/b BHOBb M3JAHHBIC B IMEPHOAMYECKON
HaY4HOI uTeparype) Ui 6ojee AeTalbHOro MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKIINU.

[Ipu camocTosATenbHOM TPOpPabOTKE Kypca 00ydaromuecs T0JHKHBL:

- IPOCMATPHUBaTh OCHOBHBIE ONpeeNeHHs U (haKThI;

- TIOBTOPUTH 3aKOHCIEKTHPOBAHHBIA Ha JICKIIMOHHOM 3aHATHU MaTepUal M JOTOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeME JIMTepaTyphl;

- U3Y4YHUTh PEKOMEH/I0BaHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIIEKThI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAaMOCTOATENBHO BBIIOIHATD 33JJaHNs, aHAJIOTMYHBIE PEITIaracMbIM Ha 3aHATHUSAX;

- UCTIOJIB30BATH ISl CAMOTIPOBEPKU MaTepHaibl OHIA OLIEHOYHBIX CPEJICTB.

10 Onncanne MaTepuajJbHO-TEXHHYECKOr0 odecredyeHHs, He00X0MMOro0 /sl 0Cy-
IIeCTBJICHHUA 00pPa30BaTEJBLHOIO NPOLECCa 10 AUCHHUILINHE (MOLYJIIO)

10.1 YueOHo-1a00paTopHOe 000pyI0BaHUE

Aynuropust Hanuerosanme ayanTopHy Hcnonezyemoe 060pyioBaHue
(;raboparopun)
128/2 JlaGopatopus TemyioTexHuku | JIabopaTopHble CTEH bl
131/2 JlaGopaTopus TeruoBbIX | JlJabopaTopHBIE CTEHIBI
HHEPTreTUYECKUX YCTAaHOBOK
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10.2 TexHuueckue M 31eKTPOHHBIE CPeACTBA 00y4eHHA

[Tpu ipoBeIcHUH 3aHATUI UCIIOJIB3YETCSl ayAUTOPHsI, 000pyIOBaHHAS MTPOCKTOPOM (CTa-
[UOHAPHBIM WJIM NIEPEHOCHBIM) ISl 0TOOpaXkeHus npeseHtauuii. Kpome toro, npu nposeneHun
JICKIIUH U MPAKTHYECKUX 3aHATUH HEOOXOMM KOMIIBIOTEP C YCTAHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00ecriedeHHEM I JEMOHCTPALIMU MTPE3ECHTALIHIA.

11 HNunle cBeneHus

MeToauyeckue peKOMeHIAUHU 110 00y4eHH IO JIMI ¢ OTPAHMYEHHBIMH BO3MOKHO-
CTAIMM 310POBbSl U HHBAJIHU/I0OB

OcBoeHME MUCHUIUIMHBI 00YYalOIMMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0OPOBBS
MOYXET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYYaroIIMMUCS, TaK U B OTAEIBHBIX
rpynnax. [Ipennonaratorcsi cnenuaibHble YCIOBUS AJIs MOIYYeHUs 00pa30BaHUs 00yYaroIMMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCSI C MCUXOJI0r0-(hU3HOIOTHUECKUMHU
0COOEHHOCTSIMHU 00YYarOMIUXCSl MHBAIUAOB M JIAI] C OTPAaHHYECHHBIMH BO3MOXKHOCTSIMH 3710PO-
Bbs, UHJIMBUyaJbHBIMUA MPOTpaMMaMH peadMINTAaluyd WHBATUAOB (Mpu Hanuuyuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTENbHAS MOAJIEpKKa MPenogaBaHusl ThIOTOPAMHU, IICHXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIIUMHU MOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIMu MuHnoOpuayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(IiekCUBHBIE METOIBI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOH peaOUINTalnu C HENbI0 OKa3a-
HUS TIOMOIIIM B YCTAHOBIICHUU IOJHOIICHHBIX MEXINYHOCTHBIX OTHOLIEHUHN C JPYTUMHU CTYACH-
TaMH, CO3JJaHUN KOM(POPTHOTO MCUXOJIOTHIECKOTO KIIMMaTa B cTyeH4eckoi rpymnne. [logbop u
pa3paboTKa y4yeOHBIX MAaTepUAIOB MPOU3BOJIATCS C yYETOM MPEAOCTABICHHS MaTepHalia B pas3-
JTUYHBIX (hopMax: ayauadbHOW, BH3YaJbHOW, C HMCIIOJB30BAaHHUEM CIEHHAIBHBIX TEXHHYECKUX
CPEICTB M HHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCHOIb30BaHUEM CPEICTB
0o0y4yeHHs OOLIEro M CreUualbHOTO Ha3HAYeHUs (MePCOHATBHOTO U KOJUIEKTUBHOIO MCHOJb30-
BaHus1). MarepualbHO-TEXHUYECKOE 00ecliedeHne NMpeaycMaTpUBaeT MPUCIOCOOIEHUE ayUTO-
puii k Hyxaam nun ¢ OB3.

®dopma npoBeACHUs aTTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
UH/IMBUYAJIbHBIX NcUXopu3ndeckux ocodbenHocrei. [l crynenros ¢ OB3 npexycmarpuBaet-
csl 1ocTymHas (opMa IpeloCTaBIeHUs 3aJaHUI OLIEHOYHBIX CPEICTB, 3 UMEHHO:

- B TEUaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSMH OMOPHO-
JIBUTATEJILHOTO ammapara);

- B TIeYaTHOU (popMe WM ANEKTPOHHOU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

- METOJIOM UTEHUSI aCCUCTEHTOM 33JaHUsI BCIYX (IS T C HAPYIICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBaIMIHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJis TakuX CTYIEHTOB MpeaycMaTpuBaeTcsl JOCTYMHas GopMma MpeaocTaB-
JIEHUs] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- TUCBMEHHO Ha Oymare win HaOOpPOM OTBETOB Ha KOMITbIOTEpE (IS JIUI C HAPYIICHUSI-
MU CllyXa, peuH);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIL30BAHUEM YCIIYT acCHCTEHTa (st
JIUI] C HapYIIEHUSIMU ONIOPHO-JIBUTATENILHOTO aliapara);

- YCTHO (i1 JIML] C HAPYIICHUSIMU 3pEHUs1, OTIOPHO-/IBUTATEIBLHOTO arapara).

[Ipu HeoOxoauMoOCTH 711 00YYArOIIMXCSl ¢ MHBAIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Texnuueckas TEPMOJINHAMHUKA»

13.03.01 TerutosHepreTuka M TEIIOTEX-

HanpaBnenue noaroToBku
HUKa

Hamnpasnennocts (npoduis) oOpazoBarenbHON Mpo-  TerioBble AIEKTPUUYECKUE CTAaHIIUN
rpaMMBbl

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

3aueT ¢ OLEHKOM, DK3aMeH Kadenpa «TennoBble 3HEpreTHYECKHE YCTAHOBKID)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO M CHHUILIMHE (MOIYI10), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHmu u MHANKATOPHI UX TOCTHXKCHHS

Kon u NuauKaTopsl JOCTUKEHUS [Inanupyemble pe3ynbTaThl
HaWMEHOBA- 00y4YeHUS 1O TUCITUTUIMHE
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- | CTH U ra3a, OCHOBBI TUAPO- | CTBA U MPOLIECCHl U3MEHEHHs] COCTOSHUI 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-
JIUTh pacyeTbl TEIIOTeX-
HUYECKHX YCTAaHOBOK U
CUCTEM, TEpPMOJUHAMHYE-
CKHX IPOIIECCOB, IIUKIIOB U
HUX MOKa3aTenen

OIIK-3.3 Bnaneer HaBbI-
KaMi IPUMEHEHUs Teope-
THUYECKUX 3HAHUN I pe-
LIEHUsI MPAKTUYECKUX 3a-
a4 TMody4yeHus, mpeodpa-
30BaHMs, TpaAHCIOpPTa U
WCIIOIB30BaHUS TETJIOTHI B
TEIJIOTEXHUYECKUX  yCTa-
HOBKax U CHCTEMax

YUX TeJl, IPUHIUIBI IPeoOpa3oBaHus SHEPTUU B
TEIJIOBBIX M XOJOAWJIBHBIX MallMHaX, TEPMOIU-
HAaMHUYECKHE IUKJIbI, METOJIbl pacyeTa TEPMOJIU-
HaMHUYECKHX CBOWCTB BEIIECTB; CXEMBbI U LIUKJIbI
TEIUIOBBIX U XOJOJWJIbHBIX MAallUH, XapaKTepu-
CTUKU IUKJIOB, MyTHU MOBBIIICHUS 3()PEeKTUBHO-
CTH pabOTHI TEIUIOBBIX U XOJIOAWIBHBIX MAITUH.

YMeTh: ompenensaTh mapaMmerpbl padoyux Tel,
XapaKTEePUCTUK TEPMOJIMHAMUYECKUX MPOLECCOB
Y LIUKJIOB; aHAJIM3UPOBATH TEIIIO3KOHOMUYECKUE

IOKa3aTeJid  padOThl  TEIUIOIHEPreTHYECKHX
YCTaHOBOK TIPH M3MEHEHHHU OIPEeIISIOMuX Ia-
paMeTpoB.

BrnaneTs HaBBIKaMH: BBITOJHEHHUS TEPMOIMHA-
MUYECKHX PACUETOB HU3MEHEHHUS COCTOSHUS pa-
00uuX TeN; ONpeaeIeHUs XapaKTePUCTUK TEPMO-
JTUHAMHAYECKHUX ITUKJIOB M MOKa3aTelied TeIIIOBOMN
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  TexXHUYecKas
TEPMOJANHAMUKA

OIIK-3

OnopHbI KOH-
CIIEKT JIEKIIUii

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

- JIOTHYECKOE TOCTPOCHUE U CBSI3HOCTh TEK-
CcTa;

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

- BU3yaIn3anus MHGOPMaIMK KaK pe3yJsbTar
ee 00paboTKH (TabIMIIBI, CXEMBI, PUCYHKN);

- oopmiieHHe (aKKypaTHOCTh, COOJIOEHHE
CTPYKTYpPBI OpUTHHAJA).

OIIK-3

CobecenoBanue

- niIyOWHa, MPOYHOCTh, CHCTEMAaTHYHOCTH
3HAHUMH;

- aJIeKBaTHOCTh MPUMEHSEMbIX 3HAHUN CUTY-
anuu;

- pallMOHAJILHOCTh UCIOJIb3YEMBbIX MOAXO0B;
- CTENeHb NPOSBJICHHUS HEOOXOIUMBIX TPO-
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(hecCHOHATIBHO 3HAYMMBIX JHYHOCTHBIX Ka-
YeCTB,;

- CTENeHb 3HAYUMOCTH OTPEJICICHHBIX IICH-
HOCTEH;

- IPOSIBIICHHOE OTHOIICHHE K OIpEeAeICHHBIM
00BEKTaM, CHTYaIHsIM;

- YMEHHE TMOANCPKUBATh M aKTUBU3UPOBATH
Oecely, KOPPEKTHOE TIOBEICHHUE.

OIIK-3

3amayn  mpakTude-
CKUX 3aHSATUH

- CHOCOOHOCTh aHAJIM3UpPOBaTh M 0000IIATH
nHpopmanuio;

- CIOCOOHOCTH CHHTE3MPOBAaTh HOBYIO HH-
dopmarmio;

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

- YCTaHOBJICHHE IPUYMHHO-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 IOJX0/AA K PELIECHUIO 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 KIFOYEBBIX MOJIOKEHNH, MBICIICH);

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

- obopmiieHHE (AKKypaTHOCTh, COOJIFOICHUE
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;




21

- HCOPAWHAPHOCTL IMOJAXO0Ja K PCUHICHUIO 3a-

mad.

OIIK-3

Konrtponbnas pa-
60Ta

- COOTBETCTBHE IPEIIIOIAaracMbIM OTBETAM;
- TpaBWIbHOE HCIIOJb30BAHNE 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, ONpeaeaolue NPouea1ypbl OleHNBAHUA 3HAHM,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yoiue npouecc (popmMupo-

BAaHUA KOMIIETEHIMIA

Meroauyeckue MaTepuasl, ONPEACIAOIUE IPOUEAYPhl OLCHUBAHUS 3HAHUN, YMEHHUU,
HaBBIKOB U (WJIM) OMBITA EATEILHOCTH, IPECTABICHbI B BUJIE TEXHOJOTHUECKOW KapThl IUCIIH-

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 KOHTPOIBHOM
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 - CTYOCHT 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
3alaHie KOHTPOJBHOW pabOThI, MOKa3al
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 HETOYHOCTH, 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 6ce
OonoHuUmenIbHbie GONPOCHL.

45 GaisioB - cmydenm omeemun Ha meope-
muueckull 60npoc ounema ¢ HeOOIbUUMU
nemounocmamu. Iloxasan xopowtue 3nanus
8 PAMKAX YCB0EHHO20 Yy4ebHO20 Mamepud-
aa. Omeemun Ha 6OIBUIUHCIMEO OONOIHU-
MENbHBIX BONPOCOS.

20 GamoB - cmydenm omegemun 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-
cKutl eonpoc bunema cmyoeHm npooemoH-
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 MakCUMaJIbHO BO3MOKHOW CYMMBI 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 — «XOpPOILOY» (CPeIHUI YPOBEHbD);

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

3agaHus A/ TEKyIero KOHTPOJIs
Bonpocel ona cobecedosanus

4 cemecmp
1. Tepmudeckue napameTpsl coctosiHus (p, V, T).
2. DHepreTU4ecKue XapakTePUCTUKA TEPMOJMHAMUYECKUX CHUCTEM: DHEPTHsl, BHYTPEHHSS dHEP-
rus, paboTa, Ter10Ta, SHTAIBIIHU, TEIJIOEMKOCTh, SHTPOIIHSI.
. YpaBHEHHE COCTOSHUS UIealIbHBIX Ta30B B popme Kitaneiipona u Menneneesa.
. IlepBblii 3aKOH TEPMOJMHAMHUKH.
. Auarpamma p-v. ['padmaeckoe nzodpakeHue padoTHI.
. OCHOBHBIE TEPMOIMHAMUYECKHE MPOLIECCHI C U/I€AIbHBIM Ta30M B AUarpamme P-V (M30XOpHBbIH,
U300apHbIii, U30TEPMUYUCCKHH, aMa0ATHBIN, TOJTUTPOITHBIN).
. I'azoBble cMecu. OCHOBHBIE pacueTHbIe (POPMYJIbI FA30BbIX CMECEH.
. Bropoii 3akon TepmoarHaMuku. OCHOBHBIE (YOPMYJIHUPOBKH.
. Kpyrossie nporueccs! nim 1ukibl. [ToHsTHE 0 IPAMBIX U OOpaTHBIX LUKJIAX.
10. ITonsiTHE O TEPMOAMHAMHYECKOM ITHKJIE TEIUTOBBIX MamuH. Tepmuueckuii KI1/ mukoa.
11. Uneanwusbiii ukn Kapuo. Tepmuueckuii KI1/] mukna Kapro.
12. Onpenenenne n3MEHEHUS SHTPOIIHU B TEPMOJIMHAMUYECKHX MPOIECcCaX.
13. TernoBas nuarpamma. OCHOBHBIE CBOMCTBA 1uarpaMMsl T -S.
14. O606mennsbIi k1 KapHo.
15. Peanbhble ra3sl. KauecTBeHHbIE 0COOEHHOCTH peaIbHBIX T'a30B.
16. BonsHoii map. OCHOBHBIC TIOHSTHS U ONIPEICTICHUS.
17. Ilponecc mapoobpazoBanus. Juarpamma p-V J171s1 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 BIAKHOTO BO3yXa.
21. VcreyeHnue ra3oB U Mapos.
22. Comna u mudy30psl.
23. 3aBUCHMOCTB POQUIISA KaHajla OT CKOPOCTH Mpu aanadatHoM ucteueHuu. Como JlaBais.
24. JlpoccenupoBaHue ra30B U MapoB.

[op 3N &) B~ OV}

O 00

Konmponwvnsie 6onpocwt 014 3augumal 1a00pamopHsvix paoom

JlaGopaTtopnast pabota Nel. OnpeneneHue nokasaresns aguadaThl.
1. Jlaiire onpenenenue aguabaTHOMY Iporieccy?
2. Uemy paBeH nokaszateinb aanadatThl I pa3TudHbIX Ta30B?
3. M3o0pa3ure anuabaTHbIN Mpolecc B P,V- TuarpaMme.
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JlaGopatopHas padota Ne2.M30x0pHO€E HarpeBaHue BOJbl M BOASHOTO Mapa:
1. 3o6pa3ute (Ha3oByro AuarpaMmy JJisi BOJIBI.
2. Ilepeuncnure ¢Ga3oBbIe MEPEXOIBI.
3. MaiiTe onpeneneHye NOHATHIO KKPUTHYECKask TOUKa

JlaGopaTtopHnas padota Ne3. VcciemoBanre MpoIeccoB BO BIAXKHOM BO3TyXe:
1. JlaiiTe onpeneneHue NOHATHIO «a0COIIOTHAS BIa)KHOCTbY.
2. JlaiiTe onpeieeHUE TOHATHUIO «BJIArOCOACPKAHUEY.
3. JlaiiTe onpeaeneHue MOHATUIO KTOUYKa POCHD».

JlaboparopHas pabota Ned. Onpenenenue n300apHOM TEMIIOEMKOCTH BO3/IyXa:
1. Kakuie BUJIbI TEIIIOEMKOCTEHN CYIIECTBYIOT?
2. Chopmynupyiite 3akoH Maiiepa.
3. UeMy paBHA TEIJIOEMKOCTh BO3/1yXa?

Ilpumepwt npakmuueckux 3adau

KoHTposbHast paboTa IpOBOIUTCS 11O TEMaM, pacCMaTPUBAaEMbIM Ha MPAKTHYECKUX 3aHS-
TUSX. B KOHTpOJBHOE 3a/1aHle BXOIAT JIBe 3a1aun. Hike npuBeneHbl OJHU U3 BapUaHTOB KOH-
TPOJIbHBIX 3a7aHuM 11 4 U 5 cemecTpa.

4 cemecmp:

3amaua 1. B pesepByape emxocthio 10 M° 1oy naBnenneM 1,6 6ap HaxomuTcs ra3oBas
CMECh, COCTOSIIAS U3 8 KT a30Ta, 6 KI' KUCIOPOJa U €HKOTOPro KOJIMYECTBA YIIEKUCIOTHI; TEM-
neparypa cmecu 27 ‘C. Onpeneuth KOJUYECTBO YIIICKUCIIOTHI, MAPIHAILHBIC JTaBICHUS KOM-
MOHEHTOB, OOBEMHBIN COCTaB CMECH, CPETHUN MOJIEKYJISIPHBIN BEC U Ta30BYIO ITOCTOSHHYIO.

3apaua 2. Bo3agyx B Komrmpeccope cxumaercs mo mosmrpornen=1,25 or 1 go 8 ar;
HavanpHas Temiieparypa Boszayxa 27 “C. Ilocne cxxatus BO3ayX MPOXOIUT Yepe3 XOJIOAUIbHUK,
oxJIaxaaeMblii XxonoaHo# Bojou ¢ t1=10 °C. OnpenenuTs 4acoBOM pacxo MUPKYISIHOHHON BO-
Il B XOJIOAWIIBHUKE, eciiu oHa HarpeBaeTcs 10 18 °C. I[IpousBoaurensHocTh Kommpeccopa 1000
M>/4 TIpE HOpMANBHBIX (DH3MUYECKHX YCIOBHAX, a BO3MYX oxiaxaaerca 10 30 °C mpH MmocTosH-
HOM JIaBJICHUH B XOJIOIUTbHHUKE.

5 cemecmp:

3agaua 1. B mapocunoBoM nukie PeHknHa map nepen TypOMHOM MMeEeT mapaMmeTrpbl
p1=3,5 MIla u t1=435 °C, naBnenue B koHaeHcarope p2=0,004 MIla. Onpenenuts TepMUIECKHIA
KITJI umkna, cpaBauth ero ¢ KIIJ[ nukna KapHo, a Takke onpeaenutb aOCONIOTHBIN BHYTPEH-
Huit KIIJ] mapoBoii TypOuHbl, ecnu BHyTpeHHUH oTHOcuTenbHbIH KIIJ noi=0,82. IIpencraButs
UK B T-S IrarpaMMe U TeIUIOBOM Mpoliece B TypOHHE B i-S Iuarpamme.

3agaua 2. Onpenenuts Tepmuueckuid KIIJ maeansHoro mukmna I'TY, paGoraromeit ¢
IIOABOJIOM TEILIOTHI IpU P=CONSt, a Takke Tepmuuecknii KIIJ[ nelicTBUTENBHOrO UKIIA, TO €CTh
C Y4eTOM HeoOpaTUMOCTH MPOLIECCOB PACUIMPEHHs U CXKATUS B TypOMHE M KOMIIpEccope, eciiu
BHyTpeHHHEe oTHOcHTebHbIe KITJ[ TypOuHbl n KOoMmpeccopa Moit=0,88 u Moik=0,85. s aroit
YCTAHOBKH M3BeCTHO, uTo 11=20 °C, cTeneHb MOBBIICHNS JJaBIECHUS B KOMIIpeccope =6: Temie-
patypa rasa nepen Typounou 13=900 “C. PaGouee Teo — BO31yX, TEINIOEMKOCTh €T0 TTOCTOSIHHA,
nokazareib aauabatel k=1,4. [IpencTaButh UKIIBI B T-S IUarpaMmme.

Xapakmepucmuka 3a0anuii 014 KOHMPOJIbHBIX padom

KonrtponbHas paboTa KaXkJI0Oro ceMecTpa BKIIIOYAET YEThIPe TEOPETHMUYECKUX BOIIPOCa,
MO3BOJIAIOIINX [IY0Ke U3y4uTh TOT WM MHOM pa3zien TepMoanHaMuku. Homepa BonmpocoB BbI-
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OmparoTcs M0 HOMEpPY BapHUaHTa M3 COOTBETCTBYIOIIEH Tabmuiel. Huke mpuBeeHbl BOTPOCHI
JUIS1 KOHTPOJBHBIX padoT 5 u 6 cemecTpa.

4 cemecmp

Bomnpoc 3. [loueMy BHYTPEHHIOIO SHEPTHIO, SHTAIBIIUIO U SHTPOIUIO Paboyero Tena Ha3bl-
BAIOT MapaMeTpaMy WK (GYHKIUSIMUA COCTOSIHUS, a TEIUIOTY U paboTy — GyHKIMAMHE mporecca’?

Bompoc 12. Kak nokasatk, 4T0 B pv- AHarpaMmMme aana0daTHBIN Ipolece paciuperus 1 kr
UJEAIBHOTO raza uaeT 0osiee KpyTo, 4YeM M30TEPMHUUYECKUM, CUNTAsA, YTO HA4albHOE COCTOSTHUE
ra3a B 00OMX CIIy4asx OJUHAKOBO?

Bonpoc 19. Kak ¢ momotsio ¢popmysa U TabIUI BOABI U BOJSHOTO Tapa Mo 3aJaHHON Be-
JUYUHE TeMIIepaTypbl U CTENEHH CYXOCTH Iapa ONpPENeNUTh JaBJICHUE, YAETbHbIE 00BbEM, DH-
TaJbIIHNIO, SHTPOIIUIO U BHYTPEHHIOIO SHEPTHUIO BJIAXKHOI'O HachllleHHOro napa? HazoBute BXO-
nsmve B GopMysibl BETMUMHBL U B KAKMX €AMHUIIAX OHU BBIPAKAIOTCS?

Bonpoc 27. [{ns yero npumensiercs comio JlaBansa? M300pa3ure cxeMaTH4ECKH 3TO COII-
10. Kak MeHSII0TCS BJ10JIb COILIA JABJICHUE U CKOPOCTH ra3a’?

5 cemecmp

Bompoc 1. Kak onpenensiercs repmuueckuiit KIIJ[ naeanbHOro mukia nopuHeBbixX JBUraTe-
Jiell BHYTPEHHETO CrOpaHusl ¢ M30XOPHBIM U M300apHBIM IMOABOAAMH TETuioThI? Kakol u3 3tux
KIIJ mpu oguHaKoOBBIX MaKCUMAIbHBIX 1 MUHUMAJIbHBIX TEMIIEpAaTypax B LUKIIAX OOJbIIE U MO-
yemy?

Bompoc 2. Yem BBI3BAaHO CO3JaHME MOPUIHEBBIX JBUraTElI€l BHYTPEHHErO CrOpPaHUs CO
CMEIIaHHBIM TTOJBOJIOM TEIUTOTHI? M300pa3ure wieanbHBIN UK TAKOTO JBUTATEIS B IUArpam-
max P-v u T-S. Hanummre hopmyny ans onpenenenus repmudeckoro KIITJ[ storo nukmna. Jlaiite
KpAaTKHE MOSICHEHHUS.

Bormpoc 3. [1o kakoMy npHu3HaKy pa3eistoTcs UAcallbHble LUKIIbl JBUTATEIEH BHYTPEHHETO
cropanus. [IpuBeaure ux B Auarpammax ¥ Ha30BUTE MPOLECCHI, TPOTEKAOUIUE B JBUTATEISIX C
TOYKH 3peHHs] MX (PU3HUECKON U TEepPMOAMHAMMYECKOHN cyniHocTH. Ha3oBUTE OCHOBHBIE KOH-
CTPYKTHBHBIE pa3MepPbI ABUTATENS B Oe3pa3MepHBbIC MapaMeTphl IUKIIA.

Bormpoc 4. CpaBHuTe naeanbHble [IUKIbI JBUTATENIE BHYTPEHHETO CTOPAHMS MIPU OJUHAKO-
BBIX CTEIEHSX CKATHUS M HAYAJIbHBIX MMapaMeTpax, MOJIb3ysICh METOAOM CPABHEHHMS IUIOMIAJEH U
METOJIOM CpPEIHEUHTErpajbHBIX TEMIIEPATyp, a TaKXkKe Tuarpammamu coctostauii P-v u T-S.

IIpumep 3axanuii na PI'P

4 cemecmp
Tema: pacyer ra3oBoro HUK/Ia

YcaoBus 3ananusa. Cyxoil Bo3ayx maccoil 1 Kr coBepuiaer mpsiMoi TepMOJMHaMUYe-
CKUH OUKII, COCTOSIHII/Iﬁ M3 YETBIPEX MOCIICIO0OBATCIBbHBIX TCPMOAUMHAMHWYCCKUX ITPOLCCCOB.

Tpeoyercs:

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

2) JUTst KaXJI0T0 U3 MPOLIECCOB OMPEACTUTh 3HAUEHUS MOKa3aTeNneil MOJUTPOIIBIN, TEIIo-
€MKOCTH C, BBIYMCIUTh U3MEHEHHE BHYTPEHHEW dHepruu AU, sHTanbnuu Al, SJHTporuu AS, Ter-

70Ty npouecca , paboTy mporecca / , pacrojaraemyo padbory / , ;
3) onpenenuTs CyMMapHbIE KOJIMYECTBA TEIUIOTHI MOJABEIEHHON (, M OTBEJIEHHOH (,,
paboTty 1mukiaa /¢ . » pacrnojaraemyro paboty 1ukia /¢ Ou> TEPMHUYECKMI K.ILJ. IMKIA 1M, CPel-

HEE UHAMKATOPHOE JaBJICHHE P ; ;
4) MOCTPOUTH IHUKJ B KOOPUHATAX:

a) lgp —lgv;
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0) p — V, UCTIONIB3ys MPEIbIAYIEe TTOCTPOCHUE I HaXOXKICHUSI KOOPAMHAT TPeX-
YETBIPEX MPOMEKYTOYHBIX TOUECK Ha KaXKIOM U3 TIPOIIECCOB;
B) T — S, HaHECs] OCHOBHBIE TOUKH ITMKJIA M COCTABIISAIONINE €TO MPOIECCHI;

5) ucnonw3ys p—V u T—S -auarpamMmmbl, rpadUYeCcKu ONPEACIUTh BETUYNHBI, YKa3aHHBIC B
1. 2 ¥ 3, ¥ CONIOCTaBUTh PE3YJIbTAThI I'Pa(pUUICCKOr0 U aHAIIMTHYECKOTO PACUCTOB;

6) I OTHOTO M3 TPOIECCOB ITUKJIA IIPUBECTU CXEMY ero rpaduueckoro pacuera mo 1-S -
quarpamMme, u300pa3suB Ha CXEMe JUHHUIO MPOIEcca, BCIIOMOTATENbHBIE JIMHUUA W30XOPHOTO U
1M300apHOr0 MPOLIECCOB, 3HAUCHUSI TEMIIEpaTyp B Haydajle ¥ B KOHIIE Mpoliecca, OTPE3KH, COOT-
BETCTBYIOIIME WU3MEHEHUIO SHTPONUU B OCHOBHOM M BCIIOMOTATEJIBHBIX MPOIIECCax, IJIOMIAIKH,
COOTBETCTBYIOIIME TEIIOTE Mpoliecca, U3MEHEHHUIO BHYTPEHHEH SHEPTUM M DHTAIBIINHU, U yKa-
3aTh YMCJIOBBIC 3HAYCHUS BEJIMYHH, B35B HX C |—S -IHarpaMMBbl.

Metoauueckue yka3zanusi. [Ipu pacderax cuumtarth BO3IYyX HACAIBHBIM Ta30M, a €ro
CBOMCTBA HE 3aBUCAIIUMH OT TEMIIEPaTyPHI.

[IpuHATH Ta30BYyI0 MOCTOSHHYIO paBHOM 287 JIx/(kr-K), TEmI0eMKOCTh MPU MOCTOSHHOM
naBiennu paBHo# 1.025 kJx/ /(kr-K), 94TO COOTBETCTBYET CBOMCTBaM CyXoro Boszmyxa mpu 473 K.

Pe3ynbrarhl pacdyera NpeACTaBUTh B BUIC TAOJIMI], YKa3aB B YUCIIMTEIIC 3HAYCHUS, TIOJTY-
YCHHBIC aHAJIMTUYCCKH, a B 3HAMEHATeJIe — IrpadUuecKH.

Hcxonnbie 1aHHBIE

3aI[aHBI CICAYIOIIMEC ITapaMETPhl, IIPUHAJICKAINUEC OCHOBHBIM TOYKAaM HHKJIA:
1) pr=08 Mila

2) vi=0.12 M%/xr

3) P2 = 2.0 MIla

4) ps=1.2Mlla

Buael npoueccos:
1-2: S=const

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

5 cemecmp

Tema: PACYET HUKJIOB TCIJVIOBBIX MAIlIMH

3apanue 1./[na uneansnoro mukina JIBC ¢ moaBogoM TEIUIOTHI MPH MOCTOSHHOM OO0beMe
OIpesieNuTh napameTpsl (P, V, T) B XapaKTepHBIX TOUKAX, KOJMUYECTBO MOABEACHHOM U OTBEIEHHON
terutothl, Tepmudeckuit KIIJI, a Taxke mone3nyro padoTy B LHUKIE, €clid 1 KT BO3AyXa B Hadaje
anuabaTHOro cxaTusi UMeeT cienytomue napamerpsl: P1=0,1 MIla u t1=20 °C, crenens cxarus e=7,
CTETIeHb MOBBIIIEHUS JaBieHust A=1,7. 300pa3uth UKy B P-V u T-S quarpamMmax.

3aganue 2. [TopmHeBoii Kommpeccop BeackiBaeT 325 M/4 Bosmyxa npu P1=1 6ap u t1=21
°C u cxumaer ero 70 6 0ap. Kakoe Koau4ecTBo BOJbI HYKHO MPOITYCKaTh yepe3 pyOamiky Kom-
Ipeccopa B 4ac, €ClIM CXKaThe NMPOMCXOAUT MOJIMTPOIHO C NokasareneM N=1,2 u Ttemmeparypa
BOJIbI TToBBITIIaeTcst Ha 15 °C? M300pa3uTh MUK KOMIIpECcopa B Auarpamme P-V.

3ananme 3. [lapocunoBble ycTaHOBKHM pa0OoTarOT MO IMKIY PeHKHMHA NpH OJMHAKOBBIX
HAYaJbHBIX M KOHEUHBIX JaBieHusx P1=3 Mlla u p.=5 klla coorBercTBeHHO. CpaBHUTH TEPMHU-
yeckue KI1/] naeanpHbIX IUKIIOB, €CIIM B OJTHOM Cilyyae pabouee Teno — BIaXKHbIN Map CO CTENEHbIO
cyxoctu X1=0,85, B JpyroM — Cyxoil HaCBILIEHHBIN Map U B TPETHEM — MEPETPETHIN Map ¢ TeMmnepa-
typo# t1=380 °C. 1300pa3uth TEIIOBBIE MTPOIECCHI HICATHHBIX IIMKIIOB B I-S THarpamMMe.

3ananue 4. J[na umeanbHOTO IUKJIA Ta30TYpOMHHOW YCTAaHOBKH C TOABOJOM TEILIOTHI
npu P=CONSt ompeenuTh OCHOBHBIE apameTpsl (P, V, T) B XapakTepHBIX TOUYKaX, TEPMUUYECKHUNA
KIIJ, mone3nyio paboTy, a TakKe KOJIUYECTBO MOJBEIEHHON U OTBEJICHHOM TEIUIOTHI, €CITU TEM-
nepaTypa u JAaBlieHHe pabodero Tena (Bo3ayxa) B Havaje aauadaTtHoro ckaTus paBHHI 11=40 °C
u p1=0,085 MIla, a Temneparypa pabodero Tena B KoHie pacmupenus =180 °C, crenens mno-
BbIILIEHUS J1aBleHus =4, cTeneHpb npeaBapuTeabHoro pacmupenus p=2,1. [IpeacraBute HuKiI B
p-v u T-S nuarpamMmax.
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MeToauyeckue yKasaHus.

Jusa JABC u I'TY cuurtarh pabo4ywMm TEJIOM BO3IYyX C XapakTepucTukamu: R=287
Jx/(xrK), ¢,=0,717 xJIx/( xr-K), c;=1,004 xJIx/( kr-K), k=1,4.

Hua I'TY pacuer nukia HaYMHATH C U300paKEHUSI KAUECTBEHHOTO Tpaduka B pP-V u T-S
JuarpaMmmax.

Jis pacuera nukiaa [ITY crnemyer ucmons3oBaTh auarpammy i-S. [lpu onpeneneHun Tep-
muueckoro KIT/] nukina PeHkiHa uMeTh B BUY, YTO 1'2=Cs-tk, T1e Cx=4,19 kJx/( kr-K).

33}13]—[1/[5[ AJIs1 HpOMe)l(yTO‘IHOfl aTrecranumn
KOHTpOJ’[LHbIe BOIIPOCHI K 3K3aMEHY

5 cemecmp
. Uneanwvubie mukisl. [k Kapro. Tepmudeckuit KIT/] ukina. O600menHbIi muka KapHo.
. Uneansusle nukisl IABC (Otro, Jduzens, Tpunkiepa), OCHOBHbIE IapaMeTphl U XapaKTepH-
CTUKH 1uKIa, Tepmudeckuit KIT/I.

. CpaBHeHue uaeanbHbix ukioB JIBC B nuarpammax p-v, T-S.

. Pacuernrie nupkier JIBC.

. Paboumne mukisr [IBC. UnaukaTtopHbie TuarpaMMbl 4€THIPEXTAaKTHBIX M ABYXTakTHHIX [IBC

0e3 Haj/1yBa U C HaJlyBOM.

. Tepmoaunamuueckuit nuki JABC ¢ uzo0apHoit TypOUHOI.

. Tepmogunamuueckuit uki JIBC ¢ «umMnynscHO» TypOUHOIA.

. Ob1ee NOHATHE O KOHJIEHCAIIMOHHBIX U TeropuKkauoHubix [ITY.

9. Uneanbnbrit mukn [ITY (uukn Penkuna), cxema npocreiimeit [ITY. Tepmuueckuit KIT/] nukona.

10. Peanbhbiii nuxi [ITY. Bayrpennunit KIIJ] nukna. OtHocutenbHblil BHyTpeHHUE KIT/I.

11. Ilytu noBbiienus 3¢ dextuBHOCTH 1IMKIIOB [ITY.

12. BnusiHve HayaJlbHbIX ¥ KOHEUHBIX ITapaMeTpOB Mapa Ha 3KOHOMUYHOCTH [1TY.

13. Huki u cxema IITY ¢ npomexyrounsim neperpeBom napa. Tepmuueckuid KIT/1 nukna.

14. BnusHye naBiieHust 1 Temiieparypsl npomieperpesa Ha repmudeckuii KIT/T mukoa.

15. Tepmonunamuueckas 3¢phekTuBHOCTD perenepanuu. CTeneHb pereHepanum.

16. IlpenenbHas U onTUMabHAasi TEMIIEPATYPhI pereHepaluu.

17. Cxema u mukn perereparuBHoil [ITY. KIIJ nukna. OnTuManbHOe 4uciao OTOOPOB mapa.
O} PexTuBHOCTH MojOrpeBaTesiell MTUTaTeIbHON BOABI HU3KOTO, CPEAHETO U BBICOKOT'O /1aB-
JICHUH.

18. OcHoBbl Temiopukanuu. TennopuKkanMoOHHBIM UK U TPU THUIIA YCTAHOBOK: C MPOTUBO/AB-
JIEHHEM, C YXY/IIEHHBIM BaKyyMOM, C PETYJIMPYyEMbIMU 0TOOpaMHU napa.

19. Cxewmp! 1 npuntHn aeictBust ['TY OTKPBITOrO U 3aKPBITOTO THIIOB, UX CPABHUTEIILHBIN aHAIN3.

20. Cxemsl u npuHIUIBI paboTsl ['TY OTKpHITOro THNA ¢ MOJBOJOM TEIUIOTHI IPU MOCTOSTHHOM
JaBJIEHUH U IOCTOSIHHOM O0OBEME.

21. Uneanbusiidi uki I'TY ¢ moaBoaoM TEMIOTHI pyU P=CONSt, XapaKTepUCTUKH LIUKIIA, TEPMHU-
yeckuit KIT/I.

22. Peansnbiil nukia I'TY. Bayrpennnii KIIJ[ peanpHoro nukna. OntumaibHas CTENEHb MOBbI-
LICHUS JaBJICHUS.

23. Cxema u mukia I'TY ¢ n306apHbIM NOABOJOM TEIUIOTHI M pereneparueil. Tepmuueckuit KI1/]
nukia. CTeneHp pereHepanuu.

24. N3orepmuueckuit uki I'TY ¢ perenepanueii. PeanbHble myTH NpuOIMKEHUS K ©30TEpMUYe-
CKOMY ITUKITY.

25. Cxema u mukia I'TY ¢ n30XOpHBIM MOJBOIOM TEIMJIOTHI. XapaKTEPUCTUKU LUKIA. Tepmuue-
ckuit KII/I.

26. Cxema u nuka ['TY mocToAHHOTO ropeHHsl ¢ MHOTOCTYIIEHYAThIM C)KaTUEM, ITPOMEXYTOU-
HBIM OXJIaXK/IeHHeM Bo3ayxa U perenepanueil. Tepmuueckuit KIIJ[ nukna. OnrtumanbHoe
OTHOLLIECHUE JAaBJICHUHN B KaKIOM CTYIICHH.

(U, TS S] N —
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Cxema u ik I'TY NOCTOSHHOTO ropeHusl ¢ MHOTOCTYIIEHYAaThIM MOABOIOM TEIUIOTHI U pe-
renepauneit. Tepmuueckuid KIIJ[ mukma. TepmoanHaMUYeCKMHAWBBITOJHEWUIIIEE U OITH-
MaJlbHOE JJaBJIEHHE BTOPUYHOIO I0/IBOJA TEIUIOTHl. ONTUMalIbHAs CTENEHb PACIIUPEHUS B
CTYIEHSX pacIIMpeHusi TypOUHBIL.

Cxema u nukn I'TY nocTosIHHOrO ropeHus ¢ MHOTOCTYIIEHYAThIM CXKaTHEM U IIPOMEKYTOU-
HBIM OXJIZKJEHUEM BO3]lyXa, C MHOI'OCTYIIEHYaThIM IOABOJOM TEIUIOTHI U PEereHepanuen.
Tepmuueckuit KIIJ[ nukna.

CpaBnenue 1ukioB ['TY 6e3 perenepanuu.

CpaBnenue nukioB I'TY npu nosHo# perenepanuu.

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

W eanpHbIil UK OAHOLMIMHIAPOBOIO MOPIIHEBOIO KOMIIPECCOPA. XaPAKTEPUCTUKH LIMKJIA.
3aBUCUMOCTh pabOTHI KOMIIpECcopa OT XapaKkTepa TEPMOJMHAMHYECKOr0 IIporecca.

MHorocrynengaroe cxkarue. LUK mopmHeBoro Kommpeccopa ¢ MHOIOCTYIIEHYATbIM CxKa-
THEM U IPOMEKYTOUHBIM OXJIAKJCHUEM Ta3a.

KoMOnHMpoBaHHBIE IIUKJIIbI TEIUIOAHEPIETUUECKUX YCTAaHOBOK. L{enb KoMOMHUpOBaHus.

OO6mure mpuHIUITBI KOMOMHUPOBAHUS LIUKIJIOB. buHapHbIe, YaCTUYHO OMHAPHBIE U COCTABHbBIC
LUKJIbl. BUHApHBIA UK U cXeMa KOMOMHHUPOBAHHOM YCTAHOBKHU C BEPXHEH HaJCTPOUKOM.
CocTaBHOM LMKII U CXEMA COCTABHOW YCTaHOBKH.

KomOunupoBanHble mapora3oBble MUKIbL. CXeMa M IHKI Mapora3oBOW YCTaHOBKH CO CMe-
HIeHHeM padouuXx Tell.

Cxema u nuki1 naporasosoit ycranosku (I1I'Y) Xonbusapra-Ilone.

Cxema u nukin [II'Y ¢ BBICOKOHANOPHBIM NapOreHEPATOPOM.

Cxema u nuki [II'Y co cOpocoM ra3oB B TONKY MapOBOrO KOTIIA.

Cxema u muki [1I'Y ¢ mogorpeBoM nuTaTeabHOM BOJbI YXOSIIMMU ra3aMu ra30BOM TYpOUHBI.

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

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

Tepmoannamuueckast ontuMuszanus (ukioB 1I'Y: upeansnsii nuki [II'Y u nytu ero peanu-
3anuu. Teopernyeckuid ki [1IY ¢ MHOrOKpaTHBIM MOABOJIOM TEILIOTHI B TA30BOM U Mapo-
BOM 4aCTAX.

OO01re TpUHLIUIIBI TPaHCPOPMAIH TETIIOTHL. X0JIOAWIbHBIE MAITMHBI U TETIJIOBBIE HACOCHI.

OO6patHbiii nukia KapHo 171 X070 1UIbHON YCTaHOBKHU. XOJOIUIbHBINA KO3PPUIIUEHT.
Ooparnsiii ukn KapHo uis TemioBoro Hacoca. TermmoBoi k03¢ (UIIMEHT cxema TEeII0BOro
Hacoca.

Cxema 1 MK BO3AYIIHON KOMIIPECCOPHOM XOJIOAWIBHON YCTAHOBKH. TEOPETUYECKUI XOJI0-
JUIBHBINA KO3 PuIMeHT nukia KXt 1 ero COOTHOIIEHHE C XOJIOAUIBHBIM K03 puireHTom
KXk nukina Kapao. 3aBUCMMOCTh HEOOPAaTUMOCTH LIUKJIA OT HIMPUHBI LIUKJIA.

[Mukn 1 cxema uAcaIbHOW NapOBOM KOMIIPECCOPHOW XOJIOAWJIBHOW YCTaHOBKH. lIprunHBI
NPaKTUYECKOH HEelenecoo0pa3HOCTH 3TOTO IUKIIA.

Cxema ¥ IMKJI ApOBOM KOMITPECCOPHOM XOJIOIMUIBLHON YCTAHOBKHU C APOCCENIEM BMECTO Jie-
TaHzepa. XOoJIOJUIbHBIN U TETIIOBON KO PHUITESHTHI.

[TapoBble KOMIpeccOpHbIE TEMIOBbIE HacoCchl. CxemMa OTOMMUTENbHOM TEMJIOHACOCHON ycTa-
HOBKH.

CxeMa ¥ IPUHIUIT IeUCTBHS a0COPOIIMOHHON XOMOAMILHON YCTaHOBKH. KOAG(UIIHEHT TIpe-
00pa30BaHMs SHEPTHH.

Cxema 1 PUHITUIT AEHCTBUS a0COPOIMOHHOTO TETUIOBOT'O HAacoca.
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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 évic-
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




