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1 BBenenue

PaGouas mporpamma u QOHJ OIEHOYHBIX CPEICTB AUCHUILIMHBI «TeXHUYecKas TepMo-
JUHAMHKa» COCTaBJICHbl B COOTBETCTBUU C TpeOOBaHUSAMH (pelepabHOr0 rocyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa, YTBEPKIEHHOTO mpukazom MuHoOpHayku Poccuiickoit denepa-
MU , U OCHOBHOW mIpodecCHOHaIbHOW 00pa3oBaTeNbHOM MPOrpaMMbl MOATOTOBKH «CynoBbIe
HHEPTreTUYECKUE YCTAHOBKU» I10 HANpaBlIeHUIO MOATroToBKU «26.03.02 Kopabnectpoenue, oke-
AQHOTEXHHUKA U CUCTEMOTEXHUKa 00BEKTOB MOPCKOM UHDPACTPYKTYPBI».

3amauu JUCHUILINHEI

B pesynbprare nuzydeHus: JUCUUIUIMHBI CTYIEHT JIOJKEH:

3Hamb: OCHOBHBIE 3aKOHBI M ()yHIAMEHTAIbHbBIC TMPUHIIUAIBI TEXHUYC-
CKOM TEepMOJMHAMUKH, CBOMCTBA M IMPOLIECCHl U3MEHEHUSI COCTOSIHUM
paboumx Tel, MPUHIIMITBI IPEOOPA30BAHMS YHEPTUH B TETUIOBBIX M XO-
JIOAWIBHBIX MalIMHAaX, TEPMOJAMHAMUYECKHE LIUKIIbI, METOABI pacyera
TEPMOJMHAMUYECKUX CBOMCTB BELIECTB, CXEMbI U LIUKJIbI TEIJIOBBIX U
XOJIOAWIBHBIX MAallWH, XapaKTEPUCTUKHU IUKJIOB, MYTH MOBBIILICHUS
3¢ (HEeKTHBHOCTH paOOTHI TEIJIOBBIX U XOJIOIUIBHBIX MaIINH;

yMemb: ONPENENATh MapamMeTpbl paboumx TeN, XapaKTePUCTUKHU Tep-
MOJMHAMUYECKUX IIPOLECCOB M LUKIOB, IIPOBOJIUTH AHAJIU3 TEILIO-
SKOHOMMYECKUX TMOKa3aTesnel padoThl TEIIOAHEPreTUUECKUX YCTaHO-
BOK IIPH U3MEHEHUU ONPEIEISIOIINX IapaMeTPOB;

enadems HABbIKAMU: BBIIOJIHEHUS TEPMOIMHAMHUYECKUX PACUETOB U3-
MEHEHUSI COCTOSIHUS pabouuX Tel, ONPEENICHUs XapaKTEepUCTHK Tep-
MOJMHAMUYECKUX IUKIOB M MOKa3aTejed TEIIOBOW SKOHOMUYHOCTU
TEIUIOBBIX MAILIMH U XOJOIWJIBHBIX YCTAHOBOK.

OcHOBHBIE pa3nuensl /
TEMBI TUCITUIUINHBI

TepMonnHaMuyeckas CUCTEMA, €€ COCTOSIHUE U XapaKTEPUCTUKH.
DHepreTu4yecKue XapakTepUCTUKN TEPMOJAUHAMUYECKUX CUCTEM.
TepMonnHaMuyeCKue NPOLECCH! U LIUKIIBI.

PeanbHble ra3el u napel. BoxgHow nap.

Tedenue ra3oB U 1apos.

[ukibl mapoTypOMHHBIX YCTAaHOBOK.

[{ukb! ra30TYpOMHHBIX YCTAaHOBOK.

[{uxnsl qBUTaTENE BHYTPEHHETO CTOPAHMUSL.

KomOuHupoBaHHbIE LUKIIBI TEIIOAHEPTETUYECKUX YCTAaHOBOK.
MammuHsbl 115 CKaTUS U paCIIMPEHUs ras3a.

[MKIBI XOJIOAMIIBHBIX YCTAHOBOK U TEIUIOBBIX HACOCOB.

2 IlepeuyeHb MUIaHUPYEMbIX Pe3yJIbTATOB 00yYeHHS N0 AMCHHUIIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

[Ipouecc n3yueHus: qucHUIIMHbl «TexHUueckas TepMOJMHAMUKa» HalpaBieH Ha (op-
MHUpOBaHHUE CIEAYIOUMX KomreTeHuuid B coorBercTBUM ¢ @I'OC BO u ocHOBHOI 00Opa3oBa-
TeIbHOU Iporpammoii (Tabauna 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-4 Cmno- | OIIK-4.1 3Haer npuHUUITBI | 3HATh: OCHOBHBIC 3aKOHBI M (yHIaMEHTAIbHBIE
coOCH mpH- | IPUMEHEHUSI UHKEHEPHBIX | MPUHIUIBI TEXHUYECKOW TEPMOJUHAMUKHU, CBOM-
MEHSTh  OC- | 3HAHWM, CMOCOOBI pelle- | CTBa U MPOLECCHl U3MEHEHUS! COCTOSIHUM pado-
HOBbI MH)XE- | HUSL MPUKIAJHBIX WHXKE- | YUX TeJl, IPUHIUIIBI TPeoOpa30BaHUs SHEPTUHU B

HECPHBIX 3Ha-

HCPHO-TCXHUYCCKUX H Op-

TCIJIOBBIX M XOJOJUJIBHBIX MAalllMHAX, TCPMOOAH-

HUIl B MpO- | TaHWU3ALUOHHO- HAaMHUYECKHE IIUKJIbI, METOJIbl pacueTa TEPMOJIU-
(deccuoHanb- | yIpaBJIeHUECKUX 3aJa4 | HAMUUYECKUX CBOMCTB BEIIECTB; CXEMbl U IMKJIBI
HOH nes- | OIIK-4.2 Vmeer npume- | TEIUIOBBIX M XOJIOAWJIBHBIX MAIlWH, XapaKTepH-
TEJIBHOCTH, | HATh OCHOBHbIC IPUHLUIBI | CTUKU LIUKJIOB, MYTH MOBBIMIEHUS 3(eKTUBHO-
pemaTh NpHU- | HHXKEHEPHBIX 3HAHUA TpHU | CTH pabOTHI TEIUIOBBIX M XOJIOAMIBHBIX MAIIIKH.
KJIa/{HbIE peleHnu NPUKIAJHBIX | YMETh: ONpENeNsATh NapaMeTpbl pabouMx Tel,
WH)KEHEPHO- | MH)KCHEPHO-TEXHUYECKUX | XapaKTEPUCTHK TEPMOJIMHAMUYECKHX IPOLIECCOB
TEeXHUYECKUE | 3a]a4 U LUKJIOB; aHAJIM3UPOBATh TEIUIOAKOHOMHUYECKHE
u opranuza- | OIIK-4.3 Bnageer HaBbI- | mOKa3aTenu  pabOThl  TEIJIOAHEPrETHUECKUX
IIUOHHO- KaM{ pelleHHs] THUIOBBIX | YCTAHOBOK IPH U3MEHEHUHU ONpEeAEsAIOIIMX Ma-
yhpaBjeHYe- | MHKEHEPHbIX 3a/1a4 pameTpoB.

CKHUC 3aJa4u

Bnagers HaBbIKaMu: BBIINOJHEHUS TCpMOaAUHA-

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

3 MecTo AUCHUILUINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna «TexHudeckas TEpMOJMHAMUKa» U3ydaercs Ha 2, 3 kypce, 3, 4, 5 cemecT-
pe.

JucuumnauHa BXOAUT B cocTaB Onoka 1 «/luctumivbel (MOAyNnu)» U OTHOCUTCS K 0a30-
BOI 4aCTH.

Jl71 OCBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUSI, HABBIKH U / WJIN OMBIT MpaK-
TAYECKOU ACSATEIHHOCTH, CHOPMHUPOBAHHBIC B TIPOLIECCE M3YUEHUST AUCIUIUINH / TipakTuk: «Mc-
TOpHS U MEPCIEKTUBbI PA3BUTUSI OKEAHOTEXHHUKN», «T€XHOJIOrUsl KOHCTPYKIMOHHBIX MaTepHa-
JIOBY.

3HaHMsI, YMEHUSI U HaBBIKH, CPOPMHUPOBAHHBIC MPU U3YYCHHH TUCIHHUILIUHBI «TexHuue-
CKasi TEpMOJMHAMUKAY», OYAyT BOCTPEOOBAaHBI NMPU U3YUYEHUU MOCTEAYIOMUX TucHUIInH: «Co-
MPOTUBJICHHE MaTepranoBy, «[ uapasiukay, «Teopus Temno- u MaccooOMeHay, «Jleranu MammH
Y OCHOBBI KOHCTPYUPOBAHHS», «DJIEKTPOTEXHUKA U JIEKTPOHUKAY, «IIpukiianHas razoanHamu-
Ka», «Temnodu3ndeckne OCHOBBI CYIOBOM DHEPreTHKNY, «YdeOHas MpakTHKa (03HAKOMHUTEINb-
Hasl IPAKTHKA)».

HucuumnuHa «TexHudeckas TepMOJIMHAMHUKA» B paMKax BOCIHTATEIHHOW pabOThI
HarpaBjieHa Ha (OPMHUPOBAHHUE y O0YJAIONIUXCS YyBCTBA OTBETCTBEHHOCTH W YMEHHUS apTyMeH-
TUPOBATh, CAMOCTOSITENILHO MBICIIUTh, Pa3BUBAET TBOPUECTBO, MPOPECCUOHANTBHBIE YMEHUS, CH-
CTEMbI OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 3a BBIMIOJTHECHUE y4eOHO-TIPOM3BOJICTBEHHBIX 3a-
JaHUM U T.J.
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4 O0beM AUCHHUILVIMHBI (MOAYJIs1) B 32a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMU4eCKHX 4acoB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluXxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOAATEJbHYIO padoTy 00y4aromuxcst

OO61mas TpyI0eMKOCTh (00beM) TUCIUIIINHBI COCTABISAET 7 3.€., 252 akaj. Jac.
Pacnpenencane o0beMa AMCHUIUIMHBI (MOAYJISI) TIO BUJAM YYEOHBIX 3aHSATHH 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 padbora o0yyarommxcsi ¢ npemnojaasareseM (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

3aHATHS CEMUHAPCKOT0 THNA (CEMUHAPBI, IPAKTUYCCKUE 3aHITHUS, MIPAK-
TUKYMBI, JTAOOpaTOpHBIE PabOThI, KOJUIOKBHYMbI U WHBIC aHAJIOTUYHBIC 3a-
HSTHS)

14

CamocrosiTe/ibHasi paboTa 00y4alOmMXCcA U KOHTAKTHAas padoTa, BKIIO-
Yaromasi TPyINIoBble KOHCYJIbTAIlMH, WHIUBHIYaIbHYI paboTy oOyuaro-
muxXcsa C HpeHOIIaBaTCJIFIMI/I (B TOM YHUCIIC I/IHI[I/IBI/IIIyaJ'H)HI)Ie KOHchII)Ta-
I[MH); B3aUMOJICHCTBUE B 3JICKTPOHHOH MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene By3a

212

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

12

5 Coaepkanue TUCHHUILVINHBI (MOLYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJIMYeCTBa aKaJeMUYeCKHX YacOB M BH/10B Y4eOHOI

padoThI

Tab6muma 3 — CTpykTypa U coepKaHue TUCIUILTAHBI (MOTYJIs)

Bunpl yaeOHoM paboThl, BKIIHOYAsk CAaMOCTO-
ATEJbHYIO0 pab0Ty 00YyJarOIIUXCs ¥ TPY/IO-
€MKOCTb (B yacax)
KonTtakTHas pabora npenoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Tesst ¢ 00ydaromuMucs
TepHalia Jlekuuu | Cemunap- | Jlabopa-
CKHe TOpHBIE
(mpakTH- | 3aHATHA
YecKue
3aHATHUSA)
Tema 05 4
Bsegenue:




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE 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

OCHOBHOE codepdicanue U CmMpyKmypa Kypcd, pe-
KOMeHOyeMas aumepamypd, ucmopuyecKkue cee-
OeHusl.

Tema

TepMoguHaMuyeckas CHUCTEMa, €€ COCTOSIHHE W
XapaKTEPUCTUKHU:

OCHOBHbBIEe NOHAMUSL U ONPEOeNeHUs. MEePMOOUHA-
MUYecKas cucmema 20MO2EeHHAs U 2emepo2eHHasl,
MePpMOUZ0IUPOBAHHASL U  MEPMOMEXAHUYECKAA,
3aKpblmas u OmKpvlmas, pabouee meino, mepmo-
OuHamMuyecKoe coCmosHue, mepmooOUHamudecKutl
npoyecc — pABHOBECHBIU U HEPABHOBECHbIL,
BHEWHUe U BHYMPEHHUe NApamempsbl COCMOAHUS,
mepmuyecKue napamempuvl COCMOSHUS, UOed/lb-
HbIUL 2a3, YPABHEHUe COCMOSHUAL UOEAIbHO20 2a3d;
2a308as U YHUBEPCANbHAA 2A308bleé NOCMOSAHHbIE,
2a308ble CMecCl.

Tema

OHepreTuyeckre XapakTepPUCTHKH TEepPMOAMHA-
MHUYECKUX CUCTEM:

8UObL IHEpeUU U UX OCOOEHHOCTU; GHYMPEHHSIS.
9Hepeus, menioma u paboma; ouazpamma P-v,
epaguueckoe uzobpadiceHue pabomwvl; IGHMATL-
nusl;, MenioemMKoCms U ee GuUobl, Men10emMKOCb
2a308b1x cMecell.

Tema

OCHOBHBIE TEPMOJUHAMUYECKHUE 3aKOHBI:

nepevlil 3aKOH MepMOOUHAMUKU, VPABHEHUe nep-
6020 3dAKOHA mepmoduHaMuKu u eco aHaius,
68MOPOU 3aKOH MEPMOOUHAMUKYU U €20 OCHOBHbLE
NOJIOHCEHUAL.

0,5

Tema

TepMoguHaMUUeCKHE TMPOLECCHl C HACATbHBIM
ra3oMm:

PpagHogecHvle MmepmMoOUHAMUYeCKUe Npoyeccvl U
ux o0b6pamumocms,; OCHOBHble MEPMOOUHAMUYEe-
CKUe npoyeccovl ¢ UOealbHbIM 2a30M, UCCTIe008d-
HUe 3Mux npoyeccos, NOIUMPONHvlIe NPOYECccyl,
Xapaxkmepucmuxky nOAUMPONHBIX NPOYECcos8 8 3a-
BUCUMOCMU OM 3HAYEHUs. NOKa3amens Noaumpo-
nsl.

0,5

Tema




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE 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

OHrponusa. M3MeHeHue >HTponMM B IpoLEcCax.
Huarpamma T-s:

SHMPONUSL U ee OCHOBHble CBOUCMEA; UBMEHEHUe
SHMPONUU 6 MEPMOOUHAMUYECKUX NPOYECCax,
ouazpamma T-S u ee ocHoGHble C80lICMEA, OCHOB-
Hble MepMOOUHAMUYecKue Npoyeccvl ¢ UOedb-
HblM 2a3om 8 T-S ouazpamme.

Tema

Kpyrossie mporeccs! nnu nukisl. [ukn Kapao:
Kpy206ble Npoyeccvl Uiu YuKivl, npsamvie U 00-
pamuvle YUKIbl, NOHAMUE O MepMOOUHAMUYe-
CKOM YUKIle MEeNI08bIX MAWUH, MepMUYeCcKull
KIIJ yuxna, uoeanvnuiii yuxn Kapuo u e2o 3naue-
HUe 8 menjomexHuKe.

Tema

PeanbHble rasel 1 napel. BoxsgHou nap:

peanbHble 2a3vl, UX 0COOEHHOCMU U OMIAUYUSL OM
UOeaNbHbIX 24308, YPAGHEHUs COCMOAHUA Peailb-
HbIX 2a308, ypasHenue Ban-dep-Baanvca; napul,
B00AIHOU NAP, OCHOBHbBIE NOHAMUS U ONPEOeNeHUSA,
U3MeHeHUe azpe2amHo20 COCMOSHUS Geujecmed;
npoyecc napooopazosanus, ouazpamma P-v ous
600511020 napa, KpumuyecKue napamempuvl 6005i-
HO20 napa, menioma, >HMAIbNus U IHMPONUsL
HCUOKOCMU, 6HYMPEHHAS, GHEWHsAs U HNOIHA
menioma napooopazoeanus; SHMAIbAUSL U IH-
mponusi HacvluenHo2o napa, ouazpamma T-S ona
60051H020 napa, Menioma, SHMAIbAUSL U IHMPO-
nust nepezpemo2o napa; ouazpamma i-S o 6o-
05IH020 napa;, OCHOGHble MEPMOOUHAMUYECKUE
npoyeccovl ¢ B0OAHLIM NAPOM U ouazpammax P-v,
T-s, I-S;mabnuybl mepmoOuUHaMu4ecKux ceoucmes
80006l U BOOSIHO20 NAPA.

Tema

Bnaxnsbiil BO31yX:

BIAJICHBIU 8030YX, OCHOGHbBLE NOHAMUSL U Onpeode-
Jlenust; napamempsl e1axchoco 6030yxa;l-d oua-
2PamMMa BIANCHO20 8030YXd.

Tema

TeueHue ra3oB u MapoB:

ucmeueHue 2az08 u nApo8, OCHOBHbvle OONYUJeHUs
npU MepMOoOUHAMULECKOM UCCIe008aHUU NOMOKA

0,5




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE 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)

eaza uau napa; ypagHeHue HepaspbleHOCMU
cmpyu; ypaeHeHue nepeoeo 3aKOHA MepMOOUHA-
MuKu Ol nOmoKa easza, conia u ouggyszopuol;
aduabamuoe ucmeveHue 0e3 nomepv uepes
cyolcusarwue Cconna pacnoidazaemas paboma,
CKOPOCMb UCEeYeHUsl U pacxoo 2asd, Kpumuue-
cKue napamempuvl UCMeYeHUs; 3a8UCUMOCb
npoghunsl Kanana om cKopocmu npu aouadamuom
ucmeueHuu; onpeoeyeHue CKOpoCmu ucmedenus
600511020 napa no i-S ouazpamme; OPocceIuposa-
Hue (mamue) 2azo8 u napos, 3¢hghexmusnocms
npeobpazosanus dHepeul; QyHKYuu pabomocno-
coOHOCmu; 3Kcepeus; dKcepeemuyeckue Oua-
epammbl, IKcepeemuyeckue nomepu u 9Kcepze-
muueckuu KII/[; sxcepeemuyeckuii ananus mep-
MOOUHAMUYECKUX NPOYECCO8.

Tema

N30xopHOE HarpeBaHWe BOABI U BOJSIHOTO Iapa:
usyduernue CSOZZCWZS 60@)1H020 napa Ha JuHUU
HACLIUWEHUs

Tema

Ornpenenenne n300apHON TETIOEMKOCTH BO3Y-
Xa: usyyeHue cnocoba onpeoeieHuss YOerbHol
Maccosou menjioemMKocmu

Tema

TepMoguHamuyeckass cucrema, €€ COCTOSSHHE W
XapaKTEPUCTUKHU:

OCHOBHble Napamempuvl COCMOSAHUSA, GHECUCTeM-
Hble eOUHUYDBL UIMEPEHLs.

3aKOoHbBI UI€aIbHBIX Ta30B:

3axonwl bouna-Mapuomma, [eii-/lioccaxa, lap-
75, YpA8HeHue COCmosHusl

Tema
I'a3zoBrie cMmecu:
Onpeoenenue napamempos cmecu

Tema

TepMoguHaMU4YECKHE MPOLIECCHI:

onpeodenenue dHepeemudeckux napamempos npo-
yecca, napamempos Ha4aibHO20 U KOHEYHO20 CO-
CMOAHU.

Kpyrossle nponecchl niny nukisl, Huki KapHo:
onpedenenue pabomol, meniomuol u KIIJ[ yuxna,




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE 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

pacdent 6ceco yukid.

Tema

Bonsnoit nap:

onpeoenieHue napamempos 8005 H020 Napa ¢ Nno-
MOWbI0 mabauy u ouacpamm, noCmpoeHue npo-
yeccos 6 ouazpamme.

Tema
Pacuer razosoro uukia (PI'P)

20

Tema
KonrtponbHas pabora

16

Tema
Iuxmel
(ABC):
osueamenu GHYmMpeHHe20 C2OpaHus, NPUHYUN pa-
Oombl, 0CHOBHbIE NOHAMUS U ONPEOeNeHUs, YUK
J[BC ¢ noosodom menia npu nocCmossHHoM 00ve-
me; yukn [{BC ¢ noosodom menna npu nocmosin-
Hom Oaenenuu,; yuxi JJBC co cmewannvim nooso-
dom meniomol, cpasnenue yuknos /[BC.

,HBI/IFaTCHeI;'I BHYTPCHHCI'O  CropaHus

10

Tema

[Muknel napotypouHHbIX yecTaHoBOK (IITY):
obuee nousmue 0 KOHOEHCAYUOHHBIX U Men1opu-
kayuonnvix IITY,; uoeanvnviti yuxn HTY (yuxn
Penxuna), mepmuueckuii KIIJ[ yuxna, omuocu-
menvuvid euympennuu KII/[; nymu noeviuienus
agppexmusnocmu yuxnos IITY; enuanue Hauan,-
HbIX U KOHEYHbIX Napamempos napa Ha 3KOHOMUY-
Hocmo [ITY; cxema u yuxn IITY ¢ npomedscymou-
HbIM nepecpesom napa, mepmudeckuu KII/{ yuxna,
GNIUsAHUE OABNIeHUs U MeMNepamypvl NpPOMeNCy-
mouno2o nepecpesa na mepmuveckuu KII/[ yuxna,
MepMOOUHAMU4ecKas d¢hghexmusHocms peceHepa-
yuu, cmenenb peceHepayuu, npeodervHas U onmu-
ManvbHAs mMemMnepamypbl peeHepayuu; cxema u
yuxkn IITY c pecenepayueii, onmumanbroe yucio
0mbopoe napa, mennoeou u sHepeemudeckull 6a-
aaucwl TITY; ocnosvt mennoguxayuu, meniogu-
KAYUOHHBIU YUK U MPU MUNA YCMAaHo80K: ¢ Npo-
MueooasieHuem, ¢ yXyoueHHbIM 8aKyYMOM, C pe-
2yIUpyembimMu omoopamu napa.

16

Tema
Maiuunsl 11 CKaTusl ¥ paClIMpPEHNS rasa.

10
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HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE 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

KOMNpPeccop, OCHOBHble NPOYeccbl 6 OOHOCHYNEH-
Yamom NOPUWIHEBOM KOMHpeccope, UHOUKAMOPHAS
ouazpamMma  pearbHo20  Komnpeccopa, — GlusHue
8PE0HO20 NPOCMPAHCMBA HA BEIUYUHY KOHEYHO20
0aeenusl, MHO2OCHIYNEHYamoe cocamue; YUK
NOPUIHEBO20 KOMNPECcopd € MHO2OCHYNEHYAMbIM
colcamuem U nPOMeNCYMOUHbIM OXAANCOCHUEM 603-
oyxa, 0emaHoepvl, OCHOBHblE NPOYECChbl 8 OemaH-
depe, paboma u MOWHOCMb Oemarnoepa.

Tema

[{ukiel ra3oTypOuHHBIX ycTaHOBOK (['TY):
eazomypounHvle YCMAaHoO8KU OMKpbIMO20 U 3a-
Kpblmo20 mMunog, ux CpasHUmMenbHdas OYeHKd U
cxemvl, uoeanvuwviti yuxkin I'TY ¢ noosooom menna
npu nOCMosHHOM dasieHuu (p = const),; peanvrwiii
yuxkn I'TY, enympennui KII/] peanvnoco yuxna,
ONMUMANbHASL CMEeNneHb NOBbIUEeHUS OaBleHUs,
yuxn I'TY ¢ uzobaprvim noogsodom menia u peze-
Hepayuetl, udeanvuviti yuki I'TY ¢ uzobapuvim
nO00B0OOM Menia u pezeHepayueti, UOedlbHbll
yukn I'TY ¢ uzoxopnvim (V. = const) nodsodom
menna, cxema u yukan I'TY ¢ mnococmynenuamoim
cocamuem, mepmudeckui KIIJ| yukna, onmu-
ManvHoe OmHOweHUue OaleHUll No CMYNeHsIM,
yuxn I'TY ¢ mmnoeocmynenuamoim cocamuem u
pecenepayuet,; cxema u yuka I'TY ¢ mnoeocmy-
neHuamsviM no0BOOOM mMenia U pezeHepayuell,
MepMOOUHAMUYECKU HAUBbl2OOHeluee U Onmu-
ManvHoe OasieHue 8MOpuUYHO20 No08oda menid,
ONMUMANLHASL CMENeHb PACUUPEHUs 8 CIMYNEHsX
mypounvl. Cxema u YUkl ¢ MHO20CMYNEHYambiM
noosooom menna. Cpasnenue yuxnos I'TY be3
pezenepayuu. Cpasnenue yuxnos I'TY npu non-
HOU peceHepayuu.

14

Tema

KoMOWHHMpOBaHHBIE IHKJIBI  TEIIOIHEPreTHYC-
CKHX YCTaHOBOK:

obwue NpuHYUNbl KOMOUHUPOBAHUS YUKIO8, Ou-
HapHble Yacmu4HOo-OUHAapHvle U COCMABHbLLE YUKIIbL,
KOMOUHUPOBAHHBIE NAPO2A308ble YUKIbL: CO CMe-
wenuem pabouux men Xonvyseapma-ILlwone, ¢ 6vi-
COKOHANOPHBIM  NAPO2EHEPAMOPOM, CO  COPOCOM

0,5

12
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HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE 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

2a306 8 MONK) KOMJd,; ¢ NO002Pe8OM NUMAMENbHOU
600v1 yxoosuyumu 2azamu I'T ¢ J[BC u ymunuzayu-
ounou IITY; svicokomemnepamyphvie ¢ oxaaxicoe-
HUeM 2a3080U MypOUHOU, MePMOOUHAMUYECKAS
oNMUMU3AYUsL. YUKIO8 NAPO2A308bIX VCHAHOBOK
(III'Y),; uoeanvnwui yuxn II'Y u nymu e2o peanusa-
yuu, meopemuyeckuul yuka 'Y ¢ mnocokpammnvim
1n008000OM MeENJa 8 2A3080U U NAPOBOU UACTISIX.

Tema

[{UKITBI  XOJOMMIIBHBIX YCTAaHOBOK W TEIJIOBBIX
HACOCOB:

obwue npunyunvl mpancghopmayuu menid, xono-
OUNbHBIE MAULUHBL U TNENI08ble HACOCDL, 0OPaAMHbIL
yukn Kapno ona xonoounvHoii ycmanosku, xono-
OunbHblll KOdhuyuenm, obpammusiii yuxn Kapro
0151 MENI0BO20 HACOCA, Menio6ou Kodgguyuenm,
cxema meniogo20 HAcoca; cxema U YUKI 8030V~
HOU KOMNPECCOPHOU XONOOUNbHOU  YCMAHOBKU,
cxema u YUK uoeanvbHoll naposoll KOMNPeccopHol
XOOOUIbHOU YCMAHOBKU, CXeMd U YUK Naposol
KOMNPecCOpHOU XON0OWIbHOU YCMAHOBKU ¢ Opocce-
JlemM emecmo 0emanoepa, naposvie KOMNpeccopHvle
MenJiosble HACOCHl, CXeMda OMONUMENbHOLU Menio-
HACOCHOU YCMAHOBKU, CXeMa U NPUHYUN Oelcmeus
abcopOYUOHHOU XONO0OUTLHOU YCMAHOBKU, CXeMa U
NpUHYUN Oelcmeuss abCcopoOYUOHHO20 MeNnI068020
Hacoca.

0,5

12

Tema
[{uknbl ABUTaTENEe BHYTPEHHETO CrOPAHUS:
yuxnvl Ommo, [uzens u Tpunkiepa.

Tema

[{uxpl TapoTypOUHHBIX YCTAHOBOK:

yukn Penxuna uodeanvHulili U peanbHulll, IUAHUE
HA4albHLIX U KOHEUHbIX Napamempos napa Hda
KIIJ[, pecenepayus, npomnepezpes.

Tema

Mamunsl A1 CKaThs rasa:

coicamue 8 00HO- U MHO2OCMYNEHYAMOM KOM-
npeccope, paboma u MOWHOCMb KOMNPeccopa.

Tema
[{1K1BI Ta30TYpPOMHHBIX YCTAHOBOK:
yurnvl bpatimona u I'emgppu, onpedenenue pabo-
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Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)
Konrtakrnas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJep>KaHUE Ma- Test ¢ 00ydaromuMucs
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
mot, mowHocmu u KII/] ycmanosxu.
Tema 24
Pacuet nukiios TOY (PI'P)
Tema
16
KonTponbnas pabota
UTOro 14 10 4 212
Mo JUCHUNJIHHE

6 BueaynuTopHasi caMocTOsITeIbHASI PA60Ta 00y4aIOIMXCHA M0 JUCUMUILIHHE (MOTY-
JI10)

[Ipu naHUpOBaHUHM CAMOCTOSTEIBLHON padOThl CTYACHTY PEKOMEHYETCSI PYKOBOJICTBO-
BaThCs CJIEAYIOIIUM paclpeieieHueM 4acoB Ha CaMOCTOATEIbHYI0 paboTy (Tabmuina 4):

Ta6nuia 4 — PexoMentyemoe pacrpe/ieJieHue 4acoB Ha CaMOCTOSTEIIbHYIO padoTy

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI Kosau4vecTBo 4acoB
W3y4yeHue TeopeTUYeCKUux pa3aesioB TUCHUTIINHBI 112
[ToaroToBKa K 3aHATUSM CEMHHAPCKOTO THUIIA 24
[ToaroToBka u opopmiaeHne KOHTPOJIbHBIX padot u PI'P 76
Hroro 212

7 OueHoYHbIE CPeCTBA JIA NPOBEAeHHs TEKYIEr0o KOHTPOJISI M IPOMEKYTOUHOI
aTrecTauuu 00y4aroMXcH M0 JMCUMILINHE (MOIYJII0)

q)OHI[ OLCHOYHBIX CPCACTB JIA MPOBCACHHA TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU U IIPO-
MEXYTOUHOM aTTecTaluu npeacrasieH B [Ipunoxennn 1.

TIonHBIH KOMILIEKT KOHTPOJIbHBIX 3&)13HPII>1 WM WHBIX MaTCpUajioB, HGO6XO]II/IMI>IX JJIA
OIICHUBAHMSI PE3yAbTAaTOB 00yUEHHUs MO AUCHUILTHHE (MOAYIIO), MPAKTUKE XPAHUTCA Ha Kade-
pe-pazpaboTyrke B OyMaXHOM H SJIEKTPOHHOM BUJIE.

8 YueOHo-MeTOoaMYecKoe H HH(POPMALMOHHOE o0ecnedeHne TUCHUIIIMHBI (MOIYJIA)
8.1 Ocnoenas numepamypa
1. Kocmpinua A.B., Bunorpanos B.C. Tennorexnuka. Yuebnoe nocobue. — Komco-

Moibck-Ha-Amype: TOYBIIO «KHAI'TY», 2003. — 114 c.
2. Texuuyeckas TEpMOJMHAMHKA U TEIUIONEpeaada B mpumepax u 3agadax / B.C. Buno-




13

rpanoB, A.B. Kocmbinun, A.FO. ITonoB. — Komcomonbck-Ha-Amype: 'OYBIIO «KHATI'TY»,
2006.— 333 c.

3. IOpnaeB b.H. Texuuueckass tepmonunamuka. Teruonepenauya.— M.: Bricmias mikona,
1988.— 479 c.

4. TerutorexHuka. YUeOHHK Ui cTyAeHTOB By30B / Ilox obmr. pen. B.M.Kpyrosa.— M.:
Mamunoctpoenue, 1986.—432 c.

5. Jlapuonos H.H. Termnorexnuka. Y4ueOHuk ams Bry30oB.— M.: Ctpoitnszaar, 1985.— 432 c.

6. Bumgun, 0. B. Texauueckas TepMOJIMHAMHUKA M TEIJIOMAcCOOOMEH : yuyeOHOe mocooue
/ ¥O. B. Bugun, B. C. 3n06us. - Kpacnosipck : Cub. penep. yu-T, 2020. - 332 c. - ISBN 978-5-
7638-4212-8. - Tekcr : snexrponnsiii. - URL: https://znanium.com/catalog/product/1830718
(mata oopamienus: 24.05.2021). — Pexxum goctymna: 1Mo HOIIMHCKE

8.2 /lonoanumensnan numepamypa

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

2. Termorexuuka: YueOuuk st BTy30oB / [Tog oomr. pen. A.Il. BackakoBa.— M.: DHepro-
n3nar, 1982.— 263 c.

3. 3ybapes B.H. u ap. [IpakTukym 1Mo TeXHUYECKOW TEpMOJUHAMUKE. YUeOHOe mocodue
Ju1st BTy30B.— M.: DHeproatomuszaat, 1986.— 304 c.

4. Aungpromenko A.M. OCHOBBI TEXHMYECKOW TEPMOIAMHAMHUKH PEAIbHBIX IMPOIIECCOB.-
M.: Breicmas mkoia, 1967.

5. Bykanosuu M.JI. Tennmodusnyeckue cBoiicTBa BOAbI U BOASIHOTO mnapa.- M.: DHeprus,
1980.- 424 c.

6. Hamokun B.B. TexHuueckas TepmMoauHaMuKa U TerJonepenaya: YuyeOHoe nocodue
U151 BTy30B.— M.: Beiciias mkona, 1980.

7. Anapromenko A.M. OCHOBBI TEPMOJMHAMUKH LUKJIOB TEIJIOOHEPIeTUYECKUX YCTAHO-
BOK.- M.: Briciias mkoma, 1968.

8. bonrapckuit A.B. u ap. COOpHHK 3a7ad 1Mo TEPMOJMHAMUKE M Teruionepenaye.- M.:
Bricmas mixoira, 1972.

8.3 Memoouueckue ykazanus 011 CmyoeHHn 08 NO 0CE0CHUIO OUCUUNIUHDL

1. M3oxopHoe HarpeBaHMe BOJIbI M BOJSHOIO mapa. Metoauuyeckue ykazaHus K Jlabopa-
TopHO#1 padote / coct. B.B. Cmupnos, A.f. 3sunsaukuii, A.B. CmupHoB - Komcomonbck-Ha-
Amype: I'OY BIIO «KHAI'TY», 2008.- 11c.

2. Onpenenenne M300apHON TEIJIOEMKOCTH BO3AyXa. MeTonndyeckue yka3zaHHs K j1a0o-
paropHoii pabore / coct. B.W. [llanomos, A.f. 3Bunsanxuii, A. B. CmupaoB Komcomoinbck-Ha-
Awmype: ®I'BOY BIIO «KHAI'TY», 2014.- 8 c.

8.4 Cospemennvie npogheccuonanvuvie 6azpl OAHHLIX U UHPOPMAYUOHHBIE CRPABOY-
Hble cucmembl, UCROJIb3YeMble NPU OCYULECMEIIEHUU 00PA308AMENbHO20 RPOYECCA NO OUCHU-
nauHe

1. DnexTpoHHO-OnbNMoTeuHas cucreMa eLIBRARY.RU.

2. Thermophysics.Ru — mopTtai 1o TerutoGu3uKe: MPOSKThI, IPOTPaMMbI, YaeOHBIE TTOCO-
ous, JeTIO3UTaAPUI HAyYHBIX pabor, JMiCCepTaIlii, MEePUOANKA
(http://thermophysics.ru/index.php).

8.5 Ilepeuensv pecypcos ungopmauuonno-meneKOMMyHUKayuonnoi cemu «Humep-
Hem», HeodX00UMBIX 01 0CBOCHUA OUCUUNTUHBL (MOOY:)

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

2. CaiiT TeruioTexHuka — OoJbIas TexHu4eckas oubnuoreka. HoBoctu, crathu, auccep-
taruu, xypHaisl (http://teplokot.ru/).



http://thermophysics.ru/index.php
http://thermophysics.ru/index.php
http://teplokot.ru/
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8.6 JIuneH3MOHHOE U CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe obecrevyeHue, uc-
MoJIb3yeMoe MPHU 0CylIeCTBJIEHUH 00pa30BaTeJIbLHOI0 MpoIecca Mo AUCIUTLINHE

Tabnuna 5 — [lepeuenb UCHOIB3yeMOTr0 MPOrPaMMHOT0 00ecieueHus

Haumenosanue 110 PexBU3UTHI / yCIIOBHS UCTIOJIb30BaAHUS

MicrosoftimaginePremium | Jlunensuonnsiii orosop A2223 Ne008/65 ot 11.01.2019

OpenOffice CB00OIHAS JIUIICH3US, YCIIOBHSI UCIIOJIB30BAHMUS 10 CCBUIKE:
https://www.openoffice.org/license.html

SMathStudio CB0OOIHAS JIUIICH3US, YCIIOBHSI MCIIOJIb30BAHUS 110 CCHLIKE:
https://ru.smath.info/

9 OpraHu3auMoOHHO-TIEIATOrHYEeCKHe YCI0OBHS

Opranuzanus o6pa3oBaTeIbHOIO MPOLEcca perJaMeHTUPyeTcss yueOHbIM IIAHOM M pac-
[MCaHUEeM Yy4eOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN 4ac YCTaHABIMBAETCS POIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHuM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHOW TPACKTOpHUU 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUUX JTUCHMILUIMH U NMPO(ECCHOHAIBHBIX MOJTY-
Jielf, OCBOEGHHBIX B IIPOIIECCE MPEIIIECTBYIOMEr0 00y4eHHsI, KOTOPbIH 0CBOOOXKIaeT 00yyaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHblil npolecc NpHu NpenogaBaHuu Kypca OCHOBBIBAETCS Ha MCIOJIb30BAHUU TPAaU-
LIMOHHBIX, THHOBALIMOHHBIX U MH(OPMALIMOHHBIX 00pa30BaTENbHBIX TEXHONOTMH. TpaguiuoH-
Hble 00pa3oBaTeIbHbIC TEXHOJIOIUU MPEACTaBIEHbI JEKIUIMUA U CEMUHAPCKUMU (IIPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU MCIIONb3YIOTCS B BUJIE IIMPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAaKTUBHBIX (GOpM NpoBeieHus 3aHatuil. MHdopmanmonHsie
o0pa3oBaTe/ibHbIE TEXHOJOTUU PEAJU3YIOTCS MyTEeM aKTUBU3AIMM CaMOCTOSTENbHONW pPadOThI
CTYZICHTOB B HH(OPMAIIMOHHOM 00pa3oBaTelbHOIl cpefe.

9.2 3aHaATHA JeKIMOHHOT0 THIIA

JIeKIMOHHBIN Kypc MpeanoaraeT CuCTeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOINPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu nekrop 00s3aH MperynpeIuTh CTYI€HTOB, IPUMEHUTEIbHO K KAKOMY
6a3zoBoMy yueOHUKY (yueOHHKaM, yueOHBbIM TOCOOMSIM) OyIeT MPOUYNUTaH KypC.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbLIMKM 00beM HMH(poOpMalMU U 0OecrednBaTh
Oosee riry0oKoe MOHMMaHHE Y4e€OHBIX BOIPOCOB NP 3HAUMUTEIBHO MEHbIIEH 3aTpaTe BPEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATHA MPEJCTABISIOT COOOH JeTanu3alnio JEKIIMOHHOIO TEOPETUIECKO-
ro MaTepuasa, MPOBOATCS B LIEAX 3aKPEIIEHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHOM (hopMOIi POBEICHHSI CEMHUHAPOB SBJISIETCS 00CYX/IeHHe Hanboee npoodiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXe pa30op MpPUMEpPOB U CUTyalud B
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ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH mpernojaBaressi BXOJIAT: OKa3aHHE METOIUYECKOH Mo-
MOIIY ¥ KOHCYJIbTHPOBAHHE CTYJEHTOB I10 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATUAX OLIEHUBAETCS 10 CAEAYIOLIUM KPUTEPUSIM:

- OTBETBI Ha BOIIPOCHI, IPEAJIaracéMble IPEN0aBaTeIIeM;

- y4acTue B IUCKYCCUSX;

- BBIIIOJIHEHUE NPOCKTHBIX U NHBIX 3aJaHUM;

- aCCUCTUPOBAHUE MPEIO0IaBATEN0 B IPOBEACHUN 3aHITUH.

OTBeT foiKeH ObITh apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOKHBIM, COEPKATh
CCBIJIKH HA UICTOYHMKH.

JloKJIafgpl U ONIIOHUPOBAaHUE JOKIAA0B IPOBEPSAIOT CTEICHb BIIAJEHUS TEOPETHUECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCTh PACCYKAECHUM.

OneHuBaHue 3alaHuii, BBIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATUHU, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOUIUXCs M0 JUCHUIIHHE (MOIYJII0)

CamocrodrenbHas paboTa CTYIEHTOB — 3TO HPOLIECC aKTUBHOIO, LIEJIEHAINIPABICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHHH, yMEHUH 0e3 HEeMOCPEICTBEHHOTO YYacTHsI Mperoaa-
BaTells, XapaKTepU3YIOIUICS NPEIMETHOW HAIpaBICHHOCTHIO, 3()(PEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJaIOMIErocs.

Ienu camocTosATeNbHON PabOTHI:

- CUCTEMaTu3anus U 3aKpEIUICHHE TIOJIyYEHHBIX TEOPETHUYECKUX 3HAHUM U NIPAKTHYECKUX
YMEHMU CTYIEHTOB;

- yriIyOJieHHE U paciipEeHUEe TEOPETUIECKUX 3HAHUM;

- (hopMupoBaHUEe YMEHUH HCIOJIBb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIIELUAJIbHYIO JIUTEPATYPY;

- pa3BUTHUE MIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEIBLHOCTH MBIIIICHHS, TBOPUECKOW MHULUATHUBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHNIO U CAaMOPEaIN3allH;

- pa3BUTHUE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocTosiTenbHast paboTa MOKET OCYIIECTBIATHCS MHAMBUIYAIBHO WM TPYIIaMHU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1I€JI1, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTUKH.

TexHosorus opraHu3ali cCaMOCTOSITENIbHON paboThl CTYAEHTOB BKJIIOYAET MCIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynabTaToB BHEAyTUTOPHOH CaMOCTOATENBbHOM paboThl CTYAEHTOB MOXKET
MPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IMHCTBA B3IJISIOB Ha
OTJeJIbHBIE BOIPOCHI Kypca, IPHOOpETeHNs ONpeIeIeHHBIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JIUTEPaTYPBHI.

9.5 MeTtoanueckue yKkazaHus JJisl 00y4ar0MXCs M0 OCBOEHHI0 THCHMILINHBI

[Tpu n3ydeHun TUCHUILTMHBI 00YYaroIUMCs 11€JIeCO00pa3HO BBHIMOIHATH CIENYIOIIUE pe-
KOMCEHIaInu:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-i10o pasfena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
PEKOMEHIYETCSI IO TaMSATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAEIEHUS, TOHATHS pas3ze-
na.

3. Ocoboe BHUMaHUE ClIeyeT YACTUTh BHIIIOJHEHHUIO OTUETOB 0 MPAKTHYECKUM 3aHSATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOATCIIBHYTO pa60Ty.
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4. Bcs TemMaTuKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 337acTCA Ha JEKLUAX Mperno-
naBaresneM. VM ke 1aroTcs HCTOYHMKH (B MEPBYIO OYepe/lb BHOBb M3JJAHHBIE B MEPHUOANUYECKON
Hay4yHOU JuTepaType) 1uist 0oJiee AeTaabHOrO MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX HA JIEKIUH.

IIpu camocTosTENIEHON MPOPAOOTKE Kypca 00yUdarouIuecs A0JKHbI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNCHHs U (DaKThI;

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuall U JONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JIMTepaTyphl;

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

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

- CTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHajbl (POH/A OLIEHOUHBIX CPEJICTB.

10 Onucanne MaTepHAJIbHO-TEXHHYECKOT0 00ecneuyeHus1, He00X0IMMOro0 ISl 0CY-
HIECTBJIEHUS 00PAa30BaATEILHOIO Mpolecca Mo AUCHuIInHe (MOILYJII0)

10.1 YueOHo-1a00paTopHOE 000pPYyA0BaHUE

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

10.2 TexHu4eckHe M 3JTCKTPOHHbIE CPEACTBA 00y4YeHHUA

[Tpu ipoBeICHUY 3aHATUI HCIIOJIB3YETCSl ayAUTOPHsI, 000pyIOBaHHAS MTPOSKTOPOM (CTa-
[MOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus nmpe3entauuil. Kpome toro, npu nposeneHun
JIEKIUN ¥ TPAKTUYECKUX 3aHATUI HEOOXOAMM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00eCTIeYeHHEM IS IEMOHCTPAIIMH MTPE3ECHTAIIHH.

11 Hnnle cBeaeHus

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

OcBoeHMe NUCIUILIMHBI 00yYarOIUMUCS C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOY4YarOIIMMUCS, TaK U B OTAEJIbHBIX
rpynmnax. [Ipennosnaratorcs crnienuaibHble YCIOBUS JUIS MOJIy4eHHUs] 00pa3oBaHMsl 00y4aroUMMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-niegarornyeckuif coctaB 3HaKOMHUTCSA € ICHUXOJIOT0-(PU3HOIOTHYECKUMU
OCOOEHHOCTSIMU O0YyYaroIMXCs MHBAIWIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
Bbsl, MHAWBUAYAIBHBIMU MIPOrpaMMaMy peaOMINTallM UHBAIUJOB (Mpu Haimuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEpKKa MpernogaBaHusl ThIOTOPAMHU, TICHXO-
JIOTaMH, COLIMAJIbHBIMU paOOTHUKAMHU, MPOLIEIIIMMHU OATOTOBKY aCCHCTEHTAMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusiMu MunoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce NpearnoyaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(i1eKCUBHBIE METO/AbI 00YUYEHHUS, TEXHOJIOTUU COLIMOKYJIBTYPHON peabUInTAIH C LENbI0 0Ka3a-
HUS IOMOILIY B YCTAHOBJIEHUH IMOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C IPYrMMH CTYJIEH-
TaMH, CO3aHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTyeHueckoi rpymme. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM IPEOCTaBICHUs MaTepuana B pas-
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JTUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CIEIHATBHBIX TEXHUYECKHX
CPEICTB M UHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcsl ¢ UCNOIb30BAaHUEM CPEICTB
o0OydeHus OOILero M crenruaIbHOro Ha3HaueHus (IEpPCOHAIBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepraabHO-TEXHHUECKOe 00ecrieueHre MpeyCcMaTpruBaeT MPUCIIOCOOICEHUE ayAuTO-
puii kK Hy>xkaam jimi; ¢ OB3.

®dopma NpoBeACHUS ATTECTALMM ISl CTYACHTOB-UHBAJIN/I0B YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIBHBIX MCUX0(U3NIecKux ocooeHHoctel. s cryaentoB ¢ OB3 npegycmarpuBaet-
cs1 tocTynHas popma Mpe10CTaBICHUs 33JaHNi OLICHOYHBIX CPEACTB, a8 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSIMH OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM (popMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUL C HAPYLLIEHUSMU CIIyXa, pe4H, 3pEHuUs);

- METOJIOM UTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (ISl JIUI[ C HAPYLICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBAIMIHOCTBHIO YBEIMYMBAETCS BPEMsI HA MOJTOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakuX CTYJEHTOB NpeaycMaTpuBaeTcs NocTymHas ¢opMa MperocTaB-
JICHUS] OTBETOB Ha 3a/laHusl, a UMEHHO:

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

- BEIOOPOM OTBETa M3 BO3ZMOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JIMI] C HapYLIEHUSIMU OITOPHO-/IBUTaTEJILHOTO aliapara);

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

[Ipu HeoOxoauMoOCTH 1J1s1 00YYarOIIMXCSl C MHBAIMIHOCTBIO IIPOLEAYpa OLIEHUBAHUSI pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Texnuueckas TEPMOJINHAMHUKA»

Hanpanenune noaroToBku

26.03.02 KopabaecTpoeHne, OKEaHOTEXHUKA U CHCTEMO-
TEXHHKA 00BEKTOB MOPCKOU HH(PACTPYKTYPHI

Hampasiennocts (mpoduis) obpa-

30BaTEJIbHOM IIporpaMmbl

CynoBbI€ SHEPTETHYECKUE YCTAHOBKHU

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

'on Havanma moAroToBKW (Mo y4eo-

HOMY ILIaHYy)

2021

®opma 00yueHus

3aounas popma

TexHomnorust 00ydeHust

TpanuuuonHas

Kypc

Cemectp

TpynoemMKocCTs, 3.€.

2,3

3,4,5

7

Bun npomexyTouHol arrectauuu

O6CCHC‘-II/IBaIOH_ICC nmoApa3ACiICHUC

3ader ¢ OIeHKOM, DK3aMeH

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

Ta6mmma 1 — KomneTeHuu u MHANKATOPHI UX JTOCTHKCHUS

Kon u WUunaukatopsl noctkenust | Ilnanupyemsie pe3ynbTaThl 00y4eHuUs MO IUC-
HaWMEHOBA- LUTLTUHE
HUE KOMIIe-

TEeHLIUU

O6menpodeccuoHaabHbIE

OIIK-4 Cmno- | OIIK-4.1 3Haer npuHUUITBI | 3HATh: OCHOBHBIC 3aKOHBI M (yHIaMEHTAIbHBIE
coOEH mpH- | IPUMEHEHUSI MHKEHEPHBIX | MPUHIUIBI TEXHUYECKOW TEPMOJUHAMUKHU, CBOM-
MEHSTh  OC- | 3HAHWM, CIOCOOBI pelle- | CTBa M MPOLIECCHl M3MEHEHUSI COCTOSIHUM pado-
HOBbI MH)XE- | HUSL MPUKIAJHBIX WHXKE- | YUX TeJl, IPUHIUIBI TPeoOpa3oBaHus SHEPTUHU B

HEPHBIX 3Ha-
HUWA B IIpO-
deccroHab-
HOU nest-
TEIbHOCTH,
pemare mnpu-
KJIaIHbIE
WHXXEHEPHO-
TEXHUYECKUE
U OpraHusa-
IIUOHHO-
yIpaBJeHYe-
CKHE 337241

HEPHO-TEXHUYECKUX U Op-
raHU3aIMOHHO-
yIPaBICHUYECKUX 3a1a4
OIIK-4.2 VYmeer npume-
HSATh OCHOBHBIC TIPUHITUIIBI
WHXCHEPHBIX 3HAHUHU TPHU
percHun MPUKJIATHBIX
WHXCHEPHO-TEXHHUECKUX
3a1a4

OIIK-4.3 Bnanmeer HaBEI-
KaMH PpEIICHUS THUITOBBIX
WHXCHEPHBIX 337249

TEIUIOBBIX M XOJOAMJIBHBIX MAalllMHAaX, TEPMOIH-
HAMUYECKHE IUKIIbI, METOABl pacueTa TePMO/IH-
HAMUYECKHX CBONCTB BEIIECTB; CXEMBbI U IUKIIBI
TEIJIOBBIX M XOJIOJAWJIBHBIX MAIlIMH, XapaKTepH-
CTUKU IUKJIOB, MyTHU MOBBIIICHUS 3()PEeKTUBHO-
CTH pa0OThI TEIIJIOBBIX U XOJIOMIBHBIX MAIIIHH.

YMeTh: ompenensaTh MmapaMmerpbl padoyux Te,
XapaKTEPUCTUK TEPMOJIMHAMUUECKHUX MPOIIECCOB
U LUKJIOB; aHAJTU3UPOBATh TEILNIOKOHOMHYECKHE

IOKa3aTeJid  padOThl  TEIUIOIHEPreTHYECKHX
YCTaHOBOK TIPH M3MEHEHHHU OIPEeIISIOMuX Ia-
paMeTpoB.

BrnaneTs HaBbIKaMH: BBITIOJHEHHUS TEPMOIMHA-
MUYECKHX PACUETOB U3MEHEHHUsSI COCTOSHHS pa-
00uuX TeN; ONpeaeIeHUs XapaKTePUCTUK TEPMO-
JTUHAMHAYECKHUX ITUKJIOB M MOKa3aTelied TeIIIOBOMN
SKOHOMHMYHOCTH TEIJIOBBIX MAIllMH M XOJIOIWJIb-
HBIX YCTaHOBOK.

Tab6nuia 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

KonTposmpyembie

dopmupyemast

HanmenoBanue

pasaeibl (TeMbl)
AMCHUILINHBI

KOMIICTCHIUA

OLIEHOYHOT'0
cpencTBa

Tloka3aTequ OoHeHKH

OOmast  TexXHHUYECKast
TepPMOJNHAMUKA

OIIK-4

OnopHBbIi KOH-
CHEKT JIEKIIUH

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

- JIOTUYIECKOE MOCTPOCHUE U CBSI3HOCTH TEK-
CTa;

- MOJIHOTa/ TIyOMHA H3JI0KEHUs] MaTepuaia
(HaJIMYME KITIOUEBBIX MOJIOKEHUH, MBICTIEH);

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

- oopmiieHne (aKKypaTHOCTh, COOJIOJCHHE
CTPYKTYpPBI OPUTHHAJIA).

OIIK-4

CobecenoBanue

- rIyOWHA, MPOYHOCTh, CHCTEMATUYHOCTH
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 M aKTUBU3UPOBATH
Oeceny, KOPpEKTHOE TIOBEICHHUE.

OIIK-4

3amaun TmpaxTHye-
CKUX 3aHSATUH

- CIIOCOOHOCTH aHAIM3HUPOBATH M 0000IIaTh
nHpopmanuio;

- CIOcOOHOCTh CHHTE3UPOBAaTh HOBYIO WH-
dopmarmio;

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

- YCTaHOBJCHHE IPUYMHHO-CIICACTBEHHBIX
CBsI3ell, BBISIBICHHE 3aKOHOMEPHOCTH.

OIIK-4

JlabopaTopHbie
paboThI

- COOTBETCTBHUE OTUETA MPENBABISIEMBIM TpE-
OOBaHUAM;

-IPaBUJIIBHOCTh M AKKYpaTHOCTb HAIUCAaHUS
OTYeTa,

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

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

OIIK-4

Pacyerno-
rpadudeckas pado-
Ta

- COOTBETCTBHE NPEJIIOIaraeMbIM OTBETaM;
- TpaBWIbHOE HCIIOJIb30BAaHHUE aANTOPUTMA
BBITIOJTHEHUS PEIICHHUS;

- JIOTHKA PaCCYXICHUI;

- HEOPAMHAPHOCTH MOAXOMA K PEIICHHIO 3a-
Jad.

OIIK-4

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-4

OnopHbIi KOH-
CIIEKT JIEKIIUii

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

- JIOTHYECKOE TOCTPOCHUE U CBSI3HOCTbH TEK-
CTa;

- MOJIHOTA/ TIyOWHA W3JIOXKEHHsI MaTepuaa
(Hanu4re KIFOYEBBIX MOJOKEHNH, MBICIICH);

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

- obopmiieHHe (AaKKypaTHOCTh, COOJIOICHHE
CTPYKTYpPbI OpUTHHANA).

OIIK-4

3amaun  mpakThde-
CKUX 3aHSTUH

- CIOCOOHOCTh aHAJM3UPOBaTh U 0000IIATH
nHPOPMALHUIO;

- CHOCOOHOCTh CHHTE3MPOBATH HOBYIO WH-
dbopmanuio;

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

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

OIIK-4

Pacuerno-
rpaduyeckas pado-
Ta

- COOTBETCTBHUE IIPEIII0JIAraeMbIM OTBETAM;
- IpaBUIBHOE UCIOJIb30BaHUE AJITOPUTMA
BBIIIOJIHCHUS PELICHHUS;
- JIOTUKA PACCYXIECHUM;
- HEOPJMHAPHOCTh NOJX0Ja K PEUICHHIO 3a-
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Jad.
OIIK-4 KoHTponbHas pa- | - COOTBETCTBHE MPEIIOJIaraeMbIM OTBETaM;
bora - TNpPaBHJIbHOEC WCIOJIH30BAHUEC aJITOPUTMA

BBITIOJTHEHHS PEIICHHUS;

- JIOTHKA PacCyXJICHUII;

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

Bce Tembt OIIK-4 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 MaTepualbl, ONpPEIeISIONINe MPOLEAyphl OLICHUBAHUS 3HAHUH, YMEHUH,
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
ohopmieHo rpaduueckas M TEKCTOBBIC
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 KOHCIIEKTA.

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 OOBSICHUTH
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 KOHTPOIBHOM
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.



