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1 BBenenue

Pabouas nporpamma u GOHJ] OLIEHOYHBIX CPEICTB AUCUUIUINHBI «Ilapora3zoBbie ycTaHOB-
KW» COCTABJIEHBI B COOTBETCTBUU C TPeOOBaHUAMM (eepabHOIO roCy1apcTBEHHOIO 00pa3oBa-
TEJILHOTO CTAaHAaPTa, YTBEPKIACHHOTO MpuKa3oM MuHoOpHayku Poccuiickoit @enepanym , u oc-
HOBHOI1 npodeccruoHanbHoi 06pazoBaTeabHON MPOrpaMMsbl MOATOTOBKH « TemioBbIe 3leKTpruye-
CKHE CTaHIIMKM» MO HanpasieHuto noAroToBku «13.03.01 TennosHepreTrka u TEIUIOTEXHUKAY.

IIpakTHyeckas MOArOTOBKA peaU3yeTcss Ha OCHOBE MNPO(eCCHOHAIBHOIO CTaHaapTa
20.014 «PabOTHUK 1O OpraHU3aIMK SKCIUTYaTalluy TEINIOMEXaHUYECKOTO 000PYI0BaHUS TEILIO-
BOH DJIEKTPOCTAHLUUY, YTBEPKACHHOIO IPUKa30M MUHHUCTEPCTBA TPyAa U COLMAIIBHOM 3alUThI
Poccuiickoit ®enepanun ot 08.09.2015 Ne 6071 (3apeructpupoBad MUHHCTEPCTBOM IOCTULIUU
Poccutickoit ®eneparuu 07.10.2015 r., peructpanronnsiii Ne 39215).

3a1aun TMCHMIIIMHBI B pesynbrare nuzydeHus: JUCIUIUIMHBI CTYICHT JIOJDKCH:

3Hamb. pa3INIHbIC TUITBI KOMOMHHPOBAHHBIX YCTAHOBOK, 00JACTH
ux 3 PEeKTUBHOTO MPUMEHEHHS B YCIOBUAX KOHKpeTHBIX TOC;
6/1a0emb HABLIKAMU: BBITIOJIHEHHS PaCU€TOB MIPH MPOSKTUPOBAHUHU

IMapora3oBbIX YCTaHOBOK.

Ocuosuble Tutmsl [TNY.

l'a3oTypOuHHBIEC YyCTAaHOBKH.

[Taporazossie yctanoBku TOC ¢ yTHIM3aIIMOHHBIM KOTJIOM.
[Tapora3oBbie yCTaHOBKH CO cOPOCOM ra3oB B TOMKY SHEpreTuye-
CKOT'0 KOTJIa.

[Tapora3oBbie yCTaHOBKH C BHICOKOHATIOPHBIM KOTJIOM.

[Tapora3oBsle yCTaHOBKH C BIPBICKOM I1apa B Ta30BbIi TpakT ['TY
(IIry-STIG)

OcHoBHBIE pa3nensl / Te-
MBI TUCIUATUTAHBI

2 IlepeyeHb IUIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHUS KOMIICTeHIH I

[Tponiecc m3yuenus mucuuiuinHbl «llaporazoBbie yCTaHOBKHY» HampaBieH Ha (HOpPMHUPO-
BaHUE cleqyrmux kommnereHuud B coorBeTcTBUr ¢ ®I'OC BO u ocHoBHOM 00pa3zoBaTeNbHOMN
nporpaMmmoii (tabnuua 1):

Ta6n1/1ua 1- KOMHCTCHHI/II/I 1 MHAUKATOPBI UX JOCTUKCHUA

Ko 1 HaumMeHnoBanue
KOMIIETEHIINH

WNHukaTophl TOCTUKEHUS [Inanupyemslie pe3ysbTaTsl

O6y‘IeHI/I}I 10 JUCHHUITIIMHE

Oo6menpodeccnoHanbHbIe

OIIK-3 CnocobeH ne-
MOHCTPUPOBATH IIPUME-
HEHHE OCHOBHBIX CITOCO-
0O0B MoJTy4eHus, Ipeood-
pa3oBaHusl, TPAHCIIOPTA U
HUCITOJIB30BAHUS TCIIJIOTHI
B TEIUIOTEXHUYECKUX
YCTaHOBKaX U CUCTEMAX

OIIK-3.1 3HaeT OCHOBHBIE 3aKOHEI
JIBYDKEHUS KHUJIKOCTU U ra3a, OCHOBBI
TUAPOra3oMHAMUKH, OCHOBHBIE 3a-
KOHBI TEPMOJIMHAMUKHU ¥ TEPMONHA-
MHYECKHE COOTHOIICHUS

OIIK-3.2 YmeeT npoBOAUTE pacyeThl
TEIJIOTEXHUYECKUX YCTAaHOBOK U CH-
CTeM, TEPMOJTUHAMUYECKHUX MPOIIEC-
COB, IIUKJIOB M MX IOKa3aTeiei

3HaTb OCHOBHBIE 3aKOHBI
TepMOJII/IHaMI/IKI/I nu TepMO-
JIUHAMHUYECKHE COOTHOIIIE-
HHUS IS pacyera IUKIIOB
[apora3oBbIX YCTaHOBOK.

VYMeTsr HCHoiab30BaTh OC-
HOBHBIE 3aKOHBI T€PMOJIU-
HaAaMUKHNU H TepMOHHHaMI/I-
YeCKHE COOTHOIICHUS s




OIIK-3.3 Bnazneer HaBbIKaMH IpuMe-
HEHUS TEOPETUYECKUX 3HAHUH JUIs
peLIeHHs MPAKTUYECKHX 33124 MOJTy-
YeHUsI, IpeoOpa3oBaHms, TPAHCIOPTA
Y MCIIOJIb30BaHMS TETUIOTHI B TETLIO-
TEXHHUUYECKUX YCTAaHOBKAX U CHCTEMax

pacdera LUKIIOB I1aporaso-
BBIX YCTaHOBOK

Bitaners HaBBIKOM pacuera
LIUKJIOB [1apora3oBbIX
YCTaHOBOK

[TpodeccronanbHbIe

[IK-1 Cmocoben ydvact-
BOBaTh B COOpE M aHAIIN3E
HUCXOIHBIX JaHHBIX IS
IPOCKTUPOBAHHUS IHEPrO-
O0OBEKTOB M HX DJJEMEH-
TOB B COOTBETCTBHH C

[TIK-1.1 3naer metonsl cOopa u aHa-
JM3a UCXOTHBIX JAHHBIX Ui MPOCK-
TUPOBAHMUSI SHEProoOBEKTOB U HX
3JIEMEHTOB

[IK-1.2 Ymeer paboraTh C pa3iuy-
HBIMH HCTOYHHKaMHU HWH(OpMauu u

3HAaThL OCHOBHBLIE METOBI
coopa W aHanmM3a JaHHBIX
JUISE TIPOCKTUPOBAHUS TMa-
pOTa30BBIX YCTAHOBOK.

YMeTh NpOBOAWUTH AHAIU3
HCXONHBIX JAHHBIX  JUIS

HOPMAaTHBHON JOKYMEH- | IPOBOJIUTH ee aHaIN3 | MPOEKTUPOBAHUM I[1apora-
Tanueun [1K-1.3 Bnageer HaBbIKaMu cOOpa M | 30BBIX YCTaHOBOK.
npefcTaBieHus  WHPopMmanuu 1o | Brametp HaBbIKOM cOopa

UCXOJHBIX JaHHBIX I
IPOEKTUPOBAHUS Tapora-
30BBIX YCTaHOBOK

MMPOCKTUPYCMbBIM 3HCpFOO6”b€KTaM

3 MecTo AuCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuumuna «IlaporaszoBslie ycTraHOBKIN» HU3ydaeTcs Ha 5 Kypce, 9 cemecTpe.

JlucuuiuimHa BXOIUT B cocTaB Omoka 1 «JlucrumuHel (MOAYIN)» U OTHOCHTCS K 0a30-
BOH YacCTH.

Jlnist OCBOEHUS AMCUMIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHS, HABBIKU U / WII OTIBIT TIPaK-
TUYECKOM AeqTeNnbHOCTH, COPMHUPOBAHHBIE B MIPOLIECCE U3YUYEHUS TUCUMIUIMH / IpakTuK: «Du-
3UYECKHE OCHOBBI TEOPUHU TOpeHus», « TexHuueckas TepMoJuHaAMUKay, «I UApOTra30JuHAMHKAY,
«Teopust Temno- u MaccooOMeHa», «TermnoMexaHn4eckoe U BCIIOMOTaTesIbHOE 000py/rIOBaHHE
ANIEKTpOCTaHLUNY, «KoTeabHble YCTAHOBKU U MaporeHepaTropb», « TypOMHBI TETJIOBBIX U aTOM-
HBIX DJIEKTPUYECKUX CTAHLIUN».

3HaHMsI, YMEHMSI U HaBbIKU, CPOPMHUPOBAHHBIE MIPU U3YYEHUH TUCHUILIMHBI «[laporaso-
Bbl€ YCTAaHOBKN», OyJIyT BOCTPEeOOBaHBI MPU U3YYEHUH MOCIETYIOMUX AucuIuinH: «[IponsBoa-
CTBEHHas MpaKTUKa (MIpeIIUIUIOMHAs MPaKTUKA)».

JucuuruinHa «[lapora3zoBble YCTaHOBKH» B PAMKax BOCHHUTATENbHOM pabOThl Hampasiie-
Ha Ha (OpMHUpPOBaHKE y OOYUaIOIUXCSl YyBCTBa OTBETCTBEHHOCTH U YMEHUSI apr'yMEHTHPOBATh,
CaMOCTOSITENIbHO MBICIIUTh, Pa3BUBAET TBOPUYECTBO, MPOPECCHOHATIBHBIE YMEHHUS, CUCTEMBI OCO-
3HAHHBIX 3HAHUW, OTBETCTBEHHOCTH 3a BBINIOJHEHHE Y4eOHO-IPOU3BOACTBEHHBIX 3aJaHUI U T.1.

4 O0beM AUCHHMILIMHBI (MOLYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYecKHX YacoB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaromuxcs ¢ npenoaasa-
TeseM (10 BHaM y4eOHbIX 3aHAITHIT) M HA CAMOCTOATEJIbHYIO padoTy 00y4yaromuxcst

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIseT 3 3.€., 108 aka. yac.
Pacnipenenenne oobeMa AUCHUILTUHBI (MOYJIsl) TIO BUJIAM y4eOHBIX 3aHSATHH MPEICTaB-
JIEHO B Tabiuiie 2.

Tabmuua 2 — O6beM TUCHUILTUHBI (MOTYJIS) IO BUJAM YUEOHBIX 3aHATHIH



O0bEM AUCLUILIMHBI

Bcero akagemu-
YEeCKUX YacoB

OO0miast TpyA0€MKOCTh AUCIUILIUHBI

108

KonrakTHas ayiuropHasi pa6oTa o0y4aommxcs ¢ npemnojaaBaresiem (1o
BH/IaM Y4eOHbIX 3aHATHI), BCEro

10

B Tom uncie:

3aHATHA JeKIHOHHOr0 TUNa (JIGKIWU W WHBbIC y4eOHBbIC 3aHATHUS, IPEIy-
CMaTpHUBAIOIME PEUMYIIECTBEHHYIO Nepeaady yueOHoi nHpopmanmu re-
JarOTU4eCKUMHU paOOTHUKAMM)

3aHATHS CEMHHAPCKOI0 THUNA (CEMUHAPHI, MPAKTUYECKUE 3aHATHUS, MPaAK-
TUKYMBI, TabopaTopHble paboThl, KOJUIOKBUYMbI U WHBbIE aHAJIOTUYHbBIC 3a-
HSATHS)

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
Yaromiasi TPYNIIOBBIE KOHCYJbTAIlUU, WHIANBUAYAIbHYIO padboTy oOydaro-
HIMXCS C MpernojaBaTesisMu (B TOM YHMCIE€ WHIUBUAYAIbHBIE KOHCYIIbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIHLHON
cpele By3a

94

HpOMe)Ky'TOIIHaH aTTcCTanuusa 06yt1a}oumxc51 —3auer ¢ OI.IGHKOI71

5 Coaep:xkaHue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX YacOB H BUIOB y4eOHOIi

padoThbI

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

HanmenoBanue pa3zienos, TEM U COAEpKa- Bunel yue6HOI paboThl, BKIIIOUYasi CAMOCTOS-
HUE MaTepuana TEJIbHYIO paboTy 00y4aronmXxcs U TPYA0EMKOCTh
(B yacax)

o0yJarmuMucs

KonTakTHas pabota nmpenoaaBaress C CPC

(mpakTHUecKue
3aHATHA)

Jlexuuu | Cemunapckue | JlabopaTopHsbie

3aHATUA

IMapora3zosbie yctanoBku TIC

Tema 0,5 7
Beenenne. OcuoBHbie THNEI 1117V

OCHOBHbBIE NPeuMyuecmea KOMOUHUPOBAH-

HbIX OUHAPHBIX YCMAHOBOK, KPAMKUE UCMO-

puueckue ceedenus pazsumus I11'Y; ocnos-

uvie munwl I11'Y.

Tema 0,5 12

raBOTyp6I/IHHBIC YCTaQHOBKH:




knaccudukanus ['TY ;uneansubiii nukn ['TY
npu p = const (rukn bpaiitona);peanbHbIN
LUK IIPU p = CONSE;IIPOMEKYTOYHOE OXJIa-
)kaenne Boznyxa B ['TY ;mpoMexxyToYHbII
noznorpes raza B I'TY; I'TY ¢ perenepauueit
TEIJIOTHI; TEINIOMEXAHUYECKUE CXEMBbI
['TY;oTeuecTBEHHBIC U 3apYOCIKHBIEC TPOU3-
BojuTenu dHepretudeckux ['TY ;mapameTpsl
1 XapaKTEPUCTUKU COBPEMEHHBIX IHEPreTH-
yeckux ['TY.

Tema

[TaporazoBsie yctanoBku TOC ¢ yruin3zaiu-
OHHBIM KOTJIOM:

mennosas cxema u yuxa III'Y ¢ VK; T-Q
ouazpamma menioooMeHa 8 YMmuiu3ayuoH-
HOM KOmJjie, YypasHeHUs meniossvlx 6aiancos
anemenmos YK, ancopumm onpeoenenus na-
ponpoussooumenvuocmu YK, cxema menino-
ebix nomoxog III'Y ¢ VK; mownocms napo-
6ot mypounsl u KI1/[ napoeaszoeoti ycma-
nosexu ¢ YK; I1II'Y ¢ YK u ooorcucanuem
monauea, I1I'Y ¢ osyxxonmypnvim VK; T-Q
ouacpamma YK 06yx oasnenuil, cpaéuerue
1Y ¢ VK o0noeo u 08yx oaenenuii; I1I'Y
noiaey2onvuix 13C ¢ napannenvhol cxemou
pabomul. III'Y nvineyeonvuvix TOC ¢ nony-
3A8UCUMOU CXeMOUL pabomul.

0,5

12

Tema

[Tapora3oBbie yCTaHOBKH CO COPOCOM Ta30B
B TONIKY PHEPTreTUYECKOT0 KOTJIa!

menosas cxema u yuxi copocroti IT'Y;
ocobennocmu I1I'Y copocnoeo muna; cxema
Menio8blX NOMOKO8 U OCHOBHbIE NOKA3AMENU
copocnuix III'Y; cxema u ocobennocmu npo-
EeKMUpOBaHUsl KOMEIbHbIX YCMAHOBOK C
npeoskaioueHuvimu I'TY.

0,5

12

Tema

[Tapora3oBble yCTaHOBKHM C BBICOKOHAIIOP-
HBIM KOTJIOM:

cxema u yuxa III'Y ¢ gvicokonanopuvim Kom-
qaom,; ocobennocmu I1I'Y u evicokonanopho-
20 KOMJa, Uu30blMo4YHAsL MOUHOCDb 2430801
mypounst u KIT/[ IIT'Y ¢ évicokonanoprvim
KOMJIoM, Xapakmep 61uiHus Cmenesu no-
evtutenust oasnerusi 6 I'TY na KITIIT'Y ¢
8bICOKOHANOPHBLIM KOMIIOM.

0,5

12

Tema
[Tapora3zoBsie yCTaHOBKH C BIIPHICKOM Tapa B
ra3oBblii Tpakt ['TY (III'Y-STIG):

0,5

12




0cobeHHOCmU, npeumMywecmsda U nepcnex-
muevt STIG-mexnonocuu;, cxema u meope-
muyeckuti yuxn III'Y ¢ enpvickom napa 6
Kamepy ceopanusi u eazosvitl mpakm I'TY;
OCHOGHbIE NOJONCEHUs] MENI0B8020 pacyema
1Y ¢ enpvickom napa (III'Y- STIG); napa-
Mempwvl onmumanvHo2o yuxia II'Y ¢ enpuic-
Kom napa; aneopumm paciema III'Y c
BNPBICKOM napa.

Tema 1 2
[TapameTpsl M XapaKTEPUCTUKH MPOAYKTOB
cropanus Tormea ['TY:

paciem u aHaiuz napamempos u xapakmie-
PUCMUK NPOOYKMOB C2OPAHUSL 2A3000pA3HO-
20 u ocuoxo2o monaug I'TY.

Tema 1 2
Pacder TemnmoBOM CXeMbl IHEPreTUUYECKOU
I'TY:

BbINOIHEHUE MENN08bIX pacuemos cxem ['TY.

Tema 2 4
Cucrema ypaBHEHUM YTHJIM3AIMOHHOTO KOT-
na IIT'Y u ee pacuer:

cocmasnenue cucmem ypaenenuu YK u ux
peuienue.

Tema 2 4
Pacuer BeIxomHBIX noka3areineit [1I'Y ¢ YK:
pacuem  GHYmMpeHHeu U  IJNeKmpudecKou
MOwHOCmel naposoli mypoOuHvl, 6HympeHHe-
20 u anekmpuueckoeo KIIJ] III'Y; pacuem
AOCONIOMHBIX U OMHOCUMENbHBIX NOMePsb U
koaguyuenma ounaprocmu II'Y.

CamocrosTenbHas padoTa 0Oydarommxcs (BbI- 15
TIOJTHEHUE KOHTPOJIBHOM paboThI)

HUTOI'O no xucuMminne 4 6 94

6 BueaynuTopHasi caMocTOsiITeIbHASI PA00Ta 00y4aIOIIMXCH MO IUCUMUILIHHE (MOTY-
JI10)

[Ipu maHUpPOBAHUK CAMOCTOSTEIBLHON PabOTHI CTYACHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCs CICAYIOIIUM paclpeelieHueM 4acoB Ha CaMOCTOSATENbHYI0 paboTy (Tabmuia 4):

Tabmuia 4 — PexomeHgyemoe pacipeiesieHue 9acoB Ha CaMOCTOSITEIbHYIO paboTy

KommnoHeHTBI caMoCTOSITEIbHOI PadoThI KosnnyectBo yacos

N3ydeHne TeopeTHIeCKUX pa3/iesioB THCIUILINHEI 67




[ToaroToBKA K 3aHATUSM CEMHHAPCKOTO THUIIA 12
[ToaroroBka u ohopmMiIeHHE KOHTPOJIBHON pabOThI 15
Hroro 94

7 OueHovHbIe CPeACTBA /ISl IPOBeeHUS TEKYIIEro KOHTPOJISI M MIPOMEKYTOYHOM
arrecTauvu 00y4aroMXCcs M0 JMCUUILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEICTB Ul MPOBEIEHUS TEKYIIErO0 KOHTPOJSA YCIEBAEMOCTH U IIPO-
MEXXYTOUHOM aTrTecTaluu npeacrasieH B [Ipunoxenun 1.

ITonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMi WJIM MHBIX MaTepUanoB, HEOOXOAUMBIX Ui
OLICHUBAHMS PE3Yy/IbTaTOB O0YYEHHS O JUCHUILIMHE (MOAYIIO0), MPAKTUKE XPAHUTCS HA Kadea-
pe-pa3paboTunke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHo-MeToaMUYecKoe U HH(POPMALMOHHOE o0ecTiedeHne JUCIUIIMHBI (MOIYJIA)

8.1 Ocnoenas numepamypa

1. lanes, C.B., bypos, B./l., Peme3oB, A.H. ['a30TypOuHHBIE U ITapOTra30BbIe YCTAHOBKHU
TeruioBbIX AnekTpocTanuuii / [lox pen. C.B. IlaneBa. Yuebnoe nocobue g By30B - M: M3na-
Teabckui oM MOU, 2009.- 579 c.

2. lanes, C.B., bypos, B.JI., 3emuoB, A.C., Ocsika A.C. ['a30TypOuHHBIE SHEpreTHYC-
ckue ycranoBku/ [loxn pen. C.B. IlaneBa. YuebHoe mocobue s By3oB- M: M3narensckuii JoM
MDBH, 2011.- 423 c.

8.2 /lonoanumenvnasn numepamypa

1. Tpyxuuii, A.Jl. IlaporazoBble yCTaHOBKH AJIEKTPOCTAHLMH. YUeOHUK ISl By30B. M:
Mz narensckuii om MOU, 2017.- 674 c.

2. Crepman JI.C., JIaBbirun B.M. TemnsoBble U aTOMHbIE JIEKTPUUYECKUE CTAHIIMU: Yueo-
HUK Ui BY30B. -2-¢ uza.nepep.- M.: Uzn-so MOU, 2000.- 408 c.

3. TenooOMeHHbIE yCTPOMCTBA Ta30TypOMHHBIX U KOMOMHUPOBAHHBIX YCTaHOBOK / [Ton
pea. H.J. I'psznos.- M.: Mammnoctpoenue, 1985.- 360 c.

4. bapoukuH, E. B. O0mias sHepreruka : yuedHoe nocodue / E. B. bapoukun, M. 1O. 3o-
puH, A. E. bapoukuH ; nox. pen. 1. T. H., npod. E. B. bapoukuna. - 3-e uzn., nepepab. u gom. -
Mocksa ; Bonorna : Undpa-Uuxenepus, 2021. - 316 c. - ISBN 978-5-9729-0759-5. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/1836510 (nara oOpamieHus:
25.06.2021). — Pexxum JOCTyMA: IO TOAIUCKE.

5. lTapos, 0. . Bueapenue coBpemeHHbIx TexHosnoruit Ha TOC : moHorpadus / FO. U.
[TapoB. - Mocksa ; Bosorna : Madpa-Umxenepus, 2021. - 348 c. - ISBN 978-5-9729-0717-5. -
Tekct : anekrponnsiit. - URL: https://znanium.com/catalog/product/1836514 (aata oOparueHus:
25.06.2021). — Pexxum JOCTyMA: 1O TOAIUCKE.

8.3 Memoouueckue ykazanus 01 CmyoeHn 08 NO 0C80CHUIO OUCUUNIUHDL

[Tpy W3ydeHMM IUCHMIUIUHBI MPETyCMOTPEHBI BCE BUIBI YUEOHBIX 3aHATHH (JIEKIUH,
MIPAKTUYECKHE 3aHATHS) U CAMOCTOSTEIIbHBIC BUJIBI pa0oT.

Ha nexmusx HEOOXOAMMO COCTaBISATh KOHCIEKT, a MPEABAPUTEIHHO MOBTOPUTH MPEIbI-
JTYIIAE TEMBI.

Ha npaktrueckux 3aHATHSIX HEOOXOIUMO UCIOIB30BATh JIGKIIMOHHBIC 3aIllMCH, CIIPaBOY-
HBIE MaTepUaJIbI.

[Tpu BHIMOTHEHNH KOHTPOJIBHOIN paboThl HEOOXOAUMO MCIOIB30BATh JIEKIIMOHHBIE MaTe-
pHalibl, peKoMeHAyeMyto auTepatypy. OcoOeHHO BakHO MOCEIaTh KOHCYJIbTAIlMM IpernoaaBa-
TeJsl, T/Ie PaCCMaTPUBAIOTCS TPOOJIEMHBIE BOIIPOCHI.
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8.4 Cospemennvie npogheccuonanvnvie 6azpl OAHHBLIX U UHPOPMAYUOHHBIE CRPABOY-
Hble cucmembl, UCROJIb3YyeMble NPU OCYULECEIIEHUU 00PA308aMeIbHO20 NPOyecca no OUCUu-
naune

1. DnekTponno-o6nbanoreunas cucrema eLIBRARY.RU.

2. Thermophysics.Ru — nmoprai no terodusuke: NPOEKThI, MPOrPaMMBbI, YI€OHBIE TOCO-
ous, JeTIO3UTAPHI HAYYHBIX pabor, JMCCepTaIy, NIEPUOTUKA
(http://thermophysics.ru/index.php).

3. DHepreTuka U MpOMBIILICHHOCTE Poccuy — mH(OpMaIMOHHAsT CHCTEMa dHepreTHYe-
CKOT'0 KOMIUIEKCA M CBSI3aHHBIX ¢ HUM oTpacieit (https://www.eprussia.ru/).

8.5 Ilepeuensv pecypcoé ungpopmayuonno-menexommynukayuonnou cemu «HUumep-
Hem», He0OX00UMBIX 0151 0C80EHUSA OUCUUNTUHBL (MOOY)

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

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

8.6 JInneH3noHHOE U CBOOOIHO pacnpocrpanaemMoe nmnporpammMmHoOC oﬁecneqelme, HC-
MOJIL3yEMO€ IPHU OCYHIECTBJICHUN 06pa3OBaTeJIbHOFO npouecca nmo IMCHUIJINHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOTr0 MPOTPAMMHOTO 00eCTIeUeHUs

Haumenosanue [10 PexBHU3HTHI / yCIOBUS UCTIONB30BAHUS

MicrosoftimaginePremium | JIuuensuonnsiii qorosop AD223 Ne008/65 ot 11.01.2019

OpenOffice CBoOoO1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BAHUS TI0 CCBIJIKE:
https://www.openoffice.org/license.html

SMathStudio CBoOo1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BaHUS TI0 CChIJIKE:
https://ru.smath.info/

9 OpraHu3alMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanys 00pa3oBaTeIbHOTO MPOIIecca PErJIaMEHTUPYETCs] YI€OHBIM TIJIAHOM U pac-
MUcaHUeM y4eOHBIX 3aHATUU. SI3bIK 0OydeHus (TperogaBaHusi) - pycckuil. s Bcex BUAOB
AYJAUTOPHBIX 3aHSATHHA aKa)IeMI/ILIeCKI/Iﬁ YJac yCTaHaBJIUBACTCA MMPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Ipu dopmupoBaHuM CBOEH WHAMBHAYaATBbHON 00pa3oBaTeNbHON TpaeKTOpHH 00yuaro-
HII/IﬁCS[ HMECT IMpPaBO HaA NEpe3av4€eT COOTBCTCTBYIOMIMX AWCHUILINH U HpO(i)CCCI/IOHEUII)HI)IX MOnay-
JIei, OCBOEHHBIX B IpoIlecce MPEeAIeCTBYIOLIEr0 00y4YeHus, KOTOPbIil 0cBOOOKIaeT 0Oydarolie-
Trocqa OT HCO6XOI[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHMA.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJOTHH

VY4eOHblIil mpoliecc MpH NMpenolaBaHuu Kypca OCHOBBIBAETCS] Ha MCIOIb30BAaHUM TPaIU-
[IMOHHBIX, NTHHOBAIIMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpamuinoH-
HBbIC O6paSOBaTeJ'II)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBaIIMOHHBIE 00pa30oBaTeNbHbIE TEXHOJIOTHH UCIIOJIB3YIOTCS B BUE LIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U UHTEPAKTUBHBIX (opM MpoBeneHus 3anstuil. Unpopmannonnsie
o0Opa3oBaTeNbHbIE TEXHOJOTHUU PEATU3YIOTCS MyTeM aKTUBU3AIMH CaMOCTOSTEIHHONW pPabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOMN Cpeie.



http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/
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9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKIMOHHBIN KypC MPEeanoaracT CUCTeMAaTU3UPOBAHHOE M3JIOKEHHE OCHOBHBIX BOIPO-
COB y4eOHOTO IJIaHa.

Ha nepBoii nekuuu jekTop 00s3aH MpenynpeIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
0a30BOMY y4eOHHMKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOONBIINK 00beM MH(OpMAIMK M 00eCIeYrBaTh
Oosee riry0OKOe TOHUMaHHE YYEOHBIX BOTIPOCOB IPH 3HAYMTEIBHO MEHBIIEH 3aTpare BPEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYCHHE MaTepHara.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CeMuHapckue 3aHATUS NIPEACTABISAIOT COO0H AETANM3ALHNIO JIEKIIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, IpOBOIATCS B LIEIAX 3aKPEIUICHUS Kypca U OXBaTbIBAIOT BCE OCHOBHBIEC Pa3/IEIIbl.

OcHoBHOM (hOopMOI TPOBEICHHSI CEMHHAPOB SBJSIETCS 00CYXIeHHe Hanboiee nmpoodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa30op NPUMEpPOB U CUTYyalUil B
AyJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH mpenojaBaTessi BXOJAT: OKa3aHHE METOJIUYECKOH IMo-
MOILY ¥ KOHCYJIbBTUPOBAHHUE CTYJEHTOB I10 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHUBHOCTb HA CEMUHAPCKUX 3aHATUSIX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPUSIM:

- OTBETBI Ha BOIIPOCHI, IPEAJIaracMble IIPENOIaBaATENEM;

- y4acTue B IUCKYCCUSX;

- BBIIIOJIHEHUE NPOCKTHBIX U NHBIX 3aJjaHUl;

- aCCUCTUPOBAHUE MPEIO0IaBATENI0 B IPOBEACHUN 3aHITUH.

OTBeT f0iKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUJIKU HA UICTOYHUKH.

Jlokylagsl M ONIIOHMPOBAaHUE AOKJIAI0B IPOBEPSIOT CTENEHb BJIAJEHUS TEOPETHYECKUM
MaTepuaIoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCTh PACCYKIECHUM.

OneHuBaHue 3alaHuii, BBIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATHUHU, BXOAWT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosTeqpHast padoTa 00y4aromuxcs Mo JMCHHUILIMHE (MOLY110)

CamocrosrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHANIPABICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHHWM, yMEeHUI 0e3 HEeNOCPEICTBEHHOI0 y4acTHs Mpernojaa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HaIpaBlIEHHOCTHbIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEILHOCTH 00yUYaroIerocs.

[enu camocTosTENbHON pabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUNA M IIPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIiipeHne TEOPEeTHUECKUX 3HaHU;

- (popMuUpOBaHUE YMEHUN HCIOJIB30BaTh HOPMATUBHYIO U CIPAaBOYHYIO JTOKYMEHTAIHUIO,
CIEUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIbHOCTH MBIIUICHUS], TBOPUECKOW MHHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHHIO M CAMOPEaIN3aliy;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYIIECTBISATHCS MHIMBUAYAIbHO WIN TPYNIaMU CTY-
JIEHTOB B 3aBUCHUMOCTH OT II€JIU, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHon0rUa OpraHu3alu caMOCTOSTENbHON pabOThI CTYJJEHTOB BKIJIIOYAET MCIIOJIb30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAyTUTOPHOH CaMOCTOATENBbHON pabOThI CTYJEHTOB MOXKET
MIPOXOJNTHh B TUCBMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HaWBaKHEHIIEMY
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUYECKUX 3HAHUH, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Tpodec-
CUOHAJILHOM JIUTEpaTypHl.

9.5 MeToanuyeckue yKazaHus JJI51 00y4AIOIMXCS M0 OCBOEHHU IO M CIIAIJINHbI

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

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTHUCH CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-inbo pasjena 1o yueOHUKY WM KOHCHEKTHBIM MaTepuajiam
PEKOMEHYeTCs 110 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPEACICHUs, IOHATUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIIEYeT YACTUTh BHIIIOIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATHU-
SM ¥ MHJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHUSIM HA CAaMOCTOSITEIbHYIO paboTy.

4. Bcs TemaTrKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 337aeTCa Ha JIEKLUAX Mperno-
naBaresneM. M jke 1aroTcsl HCTOYHMKH (B MEPBYIO Oo4Yepe/ib BHOBb M3aHHBIE B EPUOANYECKON
Hay4yHOU JuTepaType) Juist 0oJiee AeTaabHOro MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX Ha JIEKLIUU.

IIpu camocTosTeNEHON MPOPAabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPECNICHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JONOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOM TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPy, COCTABIIATH TE€3UCHI, AHHOTALIUM U KOHCIIEKTbI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a1aHNs, AaHAJIOTHYHBIE IIPEIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH JJIS1 CAMOIIPOBEPKU MaTepHaibl OHIA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHaJIbLHO-TEXHHYECKOro o0ecrnedeHus1, He00X0MMOro AJs 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NPoLecca 10 JUCHUILINHE (MOAYJII0)

10.1 Y4eOHo-1200paTOopHOE 000pyI0BaHUE
OtcyTcTBYyeT
10.2 TexHu4yeckue ¥ JIEKTPOHHBIE CPEACTBA 00y4eHHA

[Ipu npoBeneHNN 3aHATUN UCTIONB3YETCS ayAUTOPUs, 000PYIOBaHHAS POSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanuil. Kpome toro, npu nposeneHun
JIEKIMN ¥ TPAKTUYECKUX 3aHATHH HEOOXOMM KOMITBIOTEP C YCTAaHOBJIECHHBIM Ha HEM Opay3epom
Y TIPOTpaMMHBIM 00ecTiedeHHEM IS IEMOHCTPAIIMH MTPE3CHTAIIH.

11 Hunie cBeaenus

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

OcBoeHue JUCIHHUITIIMHBI O6y‘-IaI-OHII/IMI/IC$I C OrpaHUYCHHBIMH BO3MOXHOCTIAMU 310POBBA
MOXET OBITh OpTraHnu30BaHO KaK COBMECTHO C APYIruMuU OGy‘-IElIOIlII/IMI/IC}I, TaKk U B OTACJIBHBIX
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rpynmnax. [Ipennonaratorcs crienuaibHble YCIOBHS JUIS OJIyYeHHs] 00pa3oBaHHs 00y4aroIMMHU-
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBBSL.

[Tpodeccopcko-niearorndeckuii cocTaB 3HAKOMUTCSI C TICUXOJIO0T0-(DU3HOTOTHISCKHUMHU
OCOOCHHOCTSIMU O0YYarolMXcs MHBAIMUIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710PO-
Bbsl, MHAWBUIYAIBHBIMU MPOTpaMMaMU peaOMIMTAlli UHBATHIOB (1pu Haimuuuu). [Ipu HE0O-
XOJIMMOCTH OCYILIECTBIISICTCS JOTIOJHUTEIbHAs MOAJIEpPKKa MPernogaBaHusl ThIOTOPAMHU, TCHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, POLIEIIIUMHU MOATOTOBKY ACCHCTEHTaMH.

B cooTBeTcTBUU ¢ MEeTOAMYECKUMHU peKoMeHaanusIMu MunoOpHayku PD (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCI0Ib30BaTh COIMAIbHO-aKTUBHBIE H pe-
(ieKCUBHBIE METOAbI 00YUYEHHUS, TEXHOJIOTUU COLIMOKYIbTYPHON peabuInTaIlK C IEJIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLUEHUH ¢ IPYrUMH CTYIEH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCS C YUETOM IPEIOCTABICHUS MaTepHaia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJB30BAaHHWEM CIELHATIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuruinHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCHOIb30BaHUEM CPEICTB
00ydeHusl 00ILEro M crenruaibHOro Ha3HaueHus (IepCOHAIBHOTO U KOJUIEKTHBHOI'O HCIOJIB30-
BaHUs1). MarepualbHO-TEXHUYECKOe oOecliedeHrne npeaycMaTpruBaeT MpUCIOcoOIeHHE ayauTo-
puit k Hyxnaam aun ¢ OB3.

dopma npoBeACHUS aTTECTAIMK JIJISl CTYACHTOB-UHBAINIOB YCTAaHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX TCUX0(pu3ndeckux ocooennocren. s crynenroB ¢ OB3 npenycmarpuBaert-
csl ocTymHas (opMa IpeIoCTaBIeHuUs 3aJaHil OLIEHOYHBIX CPEACTB, 8 UMEHHO:

- B TIEYAaTHOW WM DJEKTPOHHOH ¢opme (UIs IMI ¢ HAPYMEHUSMH OIMOPHO-
JBUTATEIBLHOTO alapaTra);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOH (opMe ¢ yBETUIEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIULI C HAPYIICHUSMU CIIyXa, PeUYH, 3PCHUS);

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

CryneHTaM ¢ MHBAIMIHOCTBHIO YBEIMYMBAETCS BpPEMsl Ha MOJTOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BOIPOCHL. JIJI TaKUX CTYJEHTOB IpEeAycMaTpUBAETCS JOCTYMHAsl opMma MpeaocTaB-
JICHUS] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- IUCbMEHHO Ha OyMmare M HabOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIUI C HApYIICHUS-
MU CIIyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] C HAPYIICHUSIMH OMIOPHO-BUTATEIILHOTO alapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHHSI, ONOPHO-IBUTATEIBHOTO allapara).

ITpu HEOOXOAUMOCTH AJ1s1 00YUAIOIIMXCS ¢ MHBAINMIHOCTBIO MIPOIIETypa OLIEHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o AMCIOMIIJIMHE

«Ilapora3oBble yCTAHOBKI)

Hanpanenune noaroToBku

13.03.01 TerutosHepreTuka M TEIIOTEX-
HUKa

Hampasnennocts (npoguiib) oO0pa3oBaTeNbHOM IPO-
rpaMMBbI

TenmoBsie SJICKTPUYCCKUEC CTAHIIUN

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

bakanasp

['ox Havasa noAroTOBKHU (110 yueOHOMY ILJIaHY)

2020

dopma o0yueHHs 3aounas Gpopma

Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.

5 9 3

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesieHue

3ayeT ¢ OLEHKOH

He 3anana (ApxuB)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHUS 1O AU CHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII N

I/IHI[I/IKaTopBI JOCTHIXKCHUA

[Tnanupyemble pe3ynabTaThl
00ydeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-3 CnoocobeH ne-
MOHCTPHUPOBATh MPHUME-
HEHHE OCHOBHBIX CITOCO-
0OB MOJTy4eHUs, TIPE0O-
pa3oBaHus, TPAHCIIOPTA U
HCITOJIB30BaHMUS TEIJIOTHI
B TEIJIOTEXHUYECKHUX
YCTaHOBKAaX M CHCTEMax

OIIK-3.1 3HaeT OCHOBHBIE 3aKOHBI
JBYDKEHUS JKUIAKOCTH U Ta3a, OCHOBBI
I'MJPOra30AMHAMHUKHU, OCHOBHBIE 3a-
KOHBI TEPMOJMHAMUKHU M TEPMOINHA-
MHYECKHE COOTHOLLICHMUSI

OIIK-3.2 YMmeeT npoBOAUTH pacUEThI
TEIUIOTEXHUYECKUX YCTAHOBOK U CH-
CTEeM, TEPMOJMHAMUYECKHX TTPOIIeC-
COB, IIMKJIOB M UX ITOKa3aTeseil
OIIK-3.3 Bnazneer HaBbIKaMH IpuMe-
HEHMsI TEOPETUYECKUX 3HAHUN 1151
peLIeHHsT TPAKTHYECKHUX 3a1a4 MOJTy-
YeHus1, Ipeodpa3oBaHus, TpAaHCIIOPTa
Y MCIIOJIb30BaHMS TETUIOTHI B TETLIO-
TEXHUYECKUX YCTAaHOBKAX U CHCTEMax

3HAaTb OCHOBHBIE 3AaKOHBI
TEPMOJMHAMUKUA U TEPMO-
JUHAMHYECKHE COOTHOILIE-
HUs JUIsL pacdyera LHUKIIOB
I1apOra30BbIX YCTAHOBOK.
YMeTh HCHoNb30BaTh OC-
HOBHBIE 3aKOHBI TEPMOJHU-
HAaMHUKU U TEPMOJMHAMH-
YECKUE COOTHOIUEHHUS NS
pacdera LUKJIOB Iaporaso-
BBIX YCTaHOBOK

Biraners HaBpIKOM pacuera
LIUKJIOB [1apora3oBbIX
YCTaHOBOK

[Tpodeccuonanpubie

[IK-1 Cmocoben ydJact-
BOBaTh B cOOpE M aHANU3e
UCXOJIHBIX JaHHBIX IS
MIPOEKTUPOBAHUS IHEPTO-
OOBEKTOB M HX DIIEMEH-
TOB B COOTBETCTBUH C
HOPMAaTHUBHOM JOKYMEH-
Tanuen

[IK-1.1 3naer meroasl cOopa U aHa-
JIM3a UCXOJHBIX NAaHHBIX I TPOEK-
TUPOBAHHUS DSHEPrOOOBEKTOB M HX
3JIEMCHTOB

[IK-1.2 Ymeer paboraTh ¢ pa3iuy-
HBIMH UCTOYHMKAMHU HH(OpManuu u
MIPOBOJIUTH ee aHaIu3
[1K-1.3 Bnageer HaBbIKamMu cbopa u

3HAaThL OCHOBHBIE METOBI
cOopa W aHanM3a JaHHBIX
JUISE TIPOCKTUPOBAHUS I1a-
pPOTra30BBIX YCTAaHOBOK.
YMeTh NpPOBOJWUTH AHAIIN3
UCXOMHBIX JaHHBIX IS
MIPOCKTHPOBAHUH TapoTa-
30BBIX YCTaHOBOK.

npencraBieHuss uH@opmauuu 1o | Bmagets HaBbikoM cOopa
MMPOCKTUPYCMBIM 3HepFOO6’BeKTaM HCXOOHBIX JAAHHBIX  JIA
MIPOEKTUPOBAHUS IMapora-

30BbIX YCTAHOBOK

Tabnuma 2 — [TaciopT GoHIa OIEHOYHBIX CPEICTB
KonTpoaupyembie Kon xouTpoaupye- HaunmenoBanue
pa3aens! (TeMbl) MOii KOMIIETEeHIHH OLIEHOYHOT0 Iloxa3aTeau oleHKH
AU CIHUITUHBI (nm ee yacTn) cpelacTBa

ITapora3oBbie ycTaHOBKH OIIK-3, TIK-1 OnopHBINA KOHCTIEKT - ONTUMAaJbHBIH 00BEM TEKCTa
JEeKIUH (He OoJee OHON TPETH OPUTH-

Haa);

- JIOTHYECKOE IOCTPOCHHE U
CBSI3HOCTH TEKCTa;

- TIOJTHOTA/ TITyOWHA HU3TIOKCHHUS
MaTepuaia (HATHIHE KITF0YEeBBIX
TIOJIO’KEHNH, MBICIIEH);

- BE3yanm3anus HHPOpPMAIUU
KaKk pe3yJpTaT ee 00paboTKH
(TaONUIBI, CXEMBI, PUCYHKH);
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Kontpoanpyemsie Koxa xonTpoanpye- HaumeHoBaHue
pasaensbl (TeMbl) MOii KOMINeTeHIHH OLICHOYHOT 0 IToka3zaTenn oneHKH
AUCHHUTIIHHBI (n1m ee yacTH) cpeAcTBa

- odopmireHre (aKKypaTHOCTD,
COONIONICHNE CTPYKTYpPHI OpH-
THHAJIA).

CobecenoBanue - TIyOMHA, MPOYHOCTH, CHCTE-
MaTHYHOCTH 3HAHMI;

- a/IeKBaTHOCTh IPHUMEHAEMBIX
3HAHMH CUTYyaluH;

- palMOHAJIBHOCTh HCIIOJb3Ye-
MBIX IOAXO/I0B;

- CTEeNeHb NpOSBICHUS HE00Xo-
JMBIX Tpo(eCcCHOHANBHO 3Ha-
YHMBIX JINYHOCTHBIX Ka4eCTB;

- CTEIECHb 3HAYNMOCTH OIIpelie-
JICHHBIX IICHHOCTCH;

- TPOSABIECHHOE OTHOIICHHE K
OTIpEZICTICHHBIM OOBEKTaM, CH-
TyaIHsiM;

- YMEHHE MOJJICP)KUBaTh U aK-
TUBU3UpOBaTh Oecemy, Kop-
PEKTHOE MOBEJICHHUE.

3agaun  OpPAKTHYECKUX | - CMOCOOHOCTh AHAIM3UPOBATH
3aHATHIA 1 000011aTh HHPOPMALIHIO;

- CIOCOOHOCTh CHHTE3MPOBATH
HOBYIO HH(pOpMAITHIO;

- CII0COOHOCTH AenaTbh 00O0CHO-
BaHHBIE BBIBOJLI HA OCHOBE WH-
TeprpeTanuu uHpopmanuu,
pa3bICHEHUS,

- YCTaHOBJICHHE MPUYHUHHO-
CIEACTBEHHELIX CBS3€H, BEISBIIC-
HHE 3aKOHOMEPHOCTH.

KonrponbHas padborta - COOTBETCTBHE Mpejrosarae-
MBIM OTBETaM;

- TPaBWIBHOE HCIIOJIb30BAaHHE
ITOPUTMA BBHITIOJHEHUS pelle-
HUS,

- JIOTHKA PacCyXICHUI;

- HEOpAMHApHOCTh MOAXOAa K
PEIIEHHIO 3a1au.

2 MeTtoauyecKkue MaTepuaibl, ONpeaesiiole Npoueaypbl OeHNBAHUS 3HAHUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yoime npouecc (popmMupo-
BAHUA KOMIETEHH

Metoanyeckre MaTepualbl, ONPEAeISIONINe MPOIeTyphl OIICHUBAHUS 3HAHUH, YMEHUH,
HaBBIKOB U (WJIN) OTIBITA JEATEIHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTMUECKONW KapThl TUCIIH-
IUTMHBI (Tabnuua 3).

Tabnuna 3 — TexHoJornyeckas Kapra

Ne | HaumenoBanue Cpoxn Ikana Kpurepnn onennBanus
OLICHOYHOI 0 BBINOJIHE- | OLICHUBA-
cpeacTBa HHUSA HUS
9 cemecTp

HpOMe)KyTO‘lHaﬂ arrecranus B (l)opMe «3auer ¢ OLIEHK O

1 | Onopueiii  koH- | B Teuenne | 10 6amnoB | 10 GamwioB - CTYAEHT MOJHOCTBIO MOJATOTOBUI KOHCIIEKT
CIIEKT JIEKIIUM cemecTpa JIEKIH. AKKypaTHO oopMIIeHO rpadudeckas 1 TeKCTOBBIE
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YacTH KOHCIIEKTa.
8 0amoB — CTYIEHT IMOJHOCTBIO MOATOTOBHI KOHCIEKT
nexknuid. Ecth 3aMeuanus k odopmiieHuto rpadudeckoit u
TEKCTOBOM YacTsIM KOHCIICKTA.

6 O6amioB — KoHcmiekT He TOIHBIH (0TCYTCTBYIOT He Oonee 1
neknun). HeGpexxHoe odopmMiieHre KOHCIIEKTA.

4 Gamra— B xoHCIeKTe OTCYTCTBYIOT 2 nekiun. HeGpexxHoe
odopmIleHHE KOHCTIEKTa.

0 GaymIoB — OTCYTCTBYeT 0ojee 2-X JeKIHH.

2 | CobecenoBanue
(2Bompoca)

B Teuenue
ceMecTtpa

40 GamioB

40 6aJToB - CTYACHT MPAaBUIHHO OTBETHII HA TEOPETHICCKHE
Bompockl. [loka3an OTIHYHbIC 3HAHKS B PAMKaX YCBOCHHOIO
yueOHOro MaTepHana.

30 6aIoB - cTYJEHT OTBETHI Ha TEOPETUIECKHE BOIIPOCHI C
HeOOoJBIIMMHU HeTO4HOCTSIMU. [lokaszan Xopouiue 3HaHUS B
paMKax yCBOGHHOTO y4yeOHOro MaTepuana.

15 GayuIoB - CTYAEHT OTBETHJI Ha TEOPETHYECKHE BOIIPOCHI C
CYIIECTBEHHBIMU HETOYHOCTSMH. IMokazan
Y/IOBIICTBOPHUTENbHBIC 3HAHHS B pPaMKaX YCBOCHHOTO
y4eOHOTO MaTepHaia.

0 OansIoB -nipu OTBETE HA TEOPETUUECKHE BOMPOCHI CTYACHT
MPOIEMOHCTPUPOBAI HEJOCTATOYHBINA YPOBEHb 3HAHUIA.

3 | 3amaum mpakTH-
YeCKUX 3aHITUI

B Teuenne
ceMecTtpa

25 Gamios

25 OammoB- 3amaHue 1O pPabOTE BBIMOIHEHO B IIOJHOM
oobeme. CTYIOEHT TOYHO OTBETHJI Ha KOHTPOJBLHBIC
BOIPOCHI, CBOOOJHO OPHUEHTHPYETCS B MPEIIOKCHHOM
pEIICHUH, MOXXET €ro MOAUQHUIMPOBATH MPH H3MCHEHUU
ycrnoBus  3amgadd. OTYeT BBINOJNIHEH aKKypaTHO W B
COOTBETCTBHUH C MPEABABISICMbIMHA TPESOOBAHHSIMH.

20 OamioB- 3amaHue 1O pPabOTE BBIMOJIHEHO B IOJHOM
oobeme. CTymeHT OTBETH Ha TEOPETHUYECKHE BOIPOCHI,
HCIIBITHIBAS HeOOIbIINE 3aTpyIHEHUS. KauectBo
opopmieHnss ortdyeta K  pabore HE  MOJHOCTHIO
COOTBETCTBYET TPeOOBAHUAM

10 GayIoB- CTYIEHT NPABWJIGHO BBIMOJIHII 33JlaHUC K
pabote. CocTaBWI OTYET B YCTAHOBJICHHOW (opme,
MIPEICTABUI pelieHus OOJILIINHCTBA 3aJaHui,
MpeayCMOTPeHHBIX B pabore. CTyAeHT HE MOXeT
MOJHOCTBIO OOBSICHUTH MOJTyYEHHBIC PE3yJIbTATHL.

0 OayyIoB - CTYJCHT HE BBIMOJIHWI BCE 3aaHMsI paOOTHI U HE
MOJKET OOBSICHUTH MOJIyUYCHHBIC PE3yJIbTATHL.

4 | KonTponpHas
pabota

B teuenne
cemecTpa

25 6aiuioB

25 0amioB - CTYJIEHT TMOJHOCTHIO BBHIMOJIHWI 3aJlaHueE,
MOKa3aJl OTJIMYHBIC 3HAHUS U YMEHHUS B PAMKax YCBOCHHOTO
y4eOHOTO Marephana, KOHTpONbHas paboTa odopmieHa
AKKypaTHO H B COOTBETCTBHH C MPEIbIBISCMBIMHU
TpeOOBaHUSIMIL.

18 ©OamnoB - CTYZGHT NOJHOCTBIO BBITIONHII 3aJaHHE,
MoKa3all XOpOIIWe 3HaHUS W YyMEHWs, HO HE CMOT
000CHOBAaTh ONTHUMAJIBHOCTh IPEUIOKEHHOTO PpEIICHHS,
€CTb HeIOCTAaTK! B 0(OPMIIEHIH KOHTPOJIBbHOI paboThI.

10 GayuIOB - CTYJCHT MOJHOCTHIO BBIMOJHWI 3aJaHHe, HO
JIOITYCTHII CYIIECTBCHHBIC HETOYHOCTH, HE MPOSBUI YMEHUS
NPaBUJIBHO HHTEPIPETUPOBATH IMOJYYCHHBIC PE3YJIbTATHI,
Ka4ecTBO OGOPMIICHHS KOHTPOJIbHOW pabOThl  MMEET
HEIOCTaTOYHBIN YPOBCHB.

0 6amioB - CTYACHT HE TIOJTHOCTHIO BBIOJHUI 33JJaHUE, TIPU
9TOM HPOSIBHJI HEIOCTATOYHBIA YPOBEHb 3HAHUN M VMCHUH,
a TaK)Ke HECOCOOCH MOSICHUTH IOJIYYSHHBIN Pe3yIbTar.

HUTOroO:

100 Gan-
JIOB

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % oT MaKCMMaJIbHO BO3MOXKHOIM CyMMBI 0aJllIOB — HEYIOBJICTBOPUTEIHLHOY» (HEIOCTA-
TOYHBIN YPOBEHbB ISl TEKYIIEH aTTECTAIMH 10 TUCIUTUINHE),

65 — 74 % oT MakCUMaJIbHO BO3MOKHON CYMMBI 0aJIJIOB — «yJIOBJIETBOPUTEIHHO» (IIOPOTOBBIM
(MUHHMAIGHBIN) YPOBEHbB);
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75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY (CpeIHU YPOBEHbD);
85 — 100 % ot mMakcuMmanbHO BO3MOKHOM CyMMbI 0ajlIoOB — «OTJIIMYHO» (BBICOKUI (MakKcH-
MaJIbHBII) YPOBEHB)

CoNoA~WNE

WWWWWRNRNRNNNNNNNNRPRPRERPRERR R R R
RBONPOOONOURWNRPRPOOOMNOUIRAWNEO

35.
36.
37.
38.
39.

3aganus 1J19 TeKylero KOHTPOJIs
Bonpocul ona cobecedosanusn

OcHoBHble Tpeumyniectsa [1I'Y

Kparkue ncropuueckue ceenaenus paspurus [I'Y

Knaccudukanus ra3oTypOMHHBIX YTAaHOBOK

Wneansuseiii nuxn I'TY npu P=const (uukn bpaittona)

Peanbnbiil uki I'TY nipu P=const

OcHoBHBIE pacueTHbIe GopMyIbl peanbHol ['TY

[TpomexxyTounoe oxnaxaeHue Bo3ayxa B ['TY (TepMoaMHAMHUYECKHE OCHOBBI)
Cxema u nuxi1 I'TY ¢ npoMeKyTOUHBIM OXJIAKICHUEM BO3]IyXa
[TpomesxxyTounslii mogorpes raza B I'TY (TepMoanHaMUUeCKHE OCHOBBI)

. Cxema 1 nuki I'TY ¢ npoMeKyTOYHBIM IOJOTPEBOM raza

. Cxema u nukia I'TY ¢ perenepanueit TenioThl

. OcnoBnble pacuetHbie popmynbl ['TY ¢ perenepanueit

. Terumomexannueckue cxemsl ['TY

. OTeuecTBEHHBIE TPOU3BOIUTENHN dHEpreTHUecKkux I'TY

. 3apyOexHble mpou3BoauTenu sueprerndeckux ['TY

. OCHOBHBIE THUIIBI TAPOTa30BbIX YCTAHOBOK

. TermoBas cxema u uukia 1I'Y ¢ yruim3anoHHBIM KOTIOM

. T — Q nmuarpamma TeriooOMeHa B YTHIIM3AIIHOHHOM KOTJIE

. YpaBHEHHUS TEIUIOBBIX OalaHCOB 3JeMeHTOB YK

. AropuTM orpesieneHus naponpousBoauTenbHoctd YK

. Cxema temnoBeix noTokoB [1I'Y ¢ YK

. Momnocts naposoit TypOunsl u KII[ III'Y ¢ YK

TY ¢ YK u noxuranueM ToriMBa

.II'Y ¢ nByxkoHTypHBIM YK

. T — Q nuarpamma TermnooOMena B YK nByx naBineHuit

. Cpasnenue III'Y ¢ YK onnoro u 1Byx naBieHuit

. TemmoBas cxema u nuki copocHou [1I'Y

. Ocobennoctu I1I'Y cOpocHoro Tuna

. CxemMa TenJIoBbIX IOTOKOB U OCHOBHBIE NOKa3arenau cOpocHbx I1I'Y
. Cxema 1 0COOEHHOCTH POEKTUPOBAHUS KOTEJIBHBIX YCTAHOBOK C MpeABKIt0YeHHbIMU [ TY
. Cxema u nukin [II'Y ¢ BBICOKOHAMOPHBIM KOTJIOM

. Ocobennoctu I1I'Y u BEICOKOHAIOPHOTO KOTJIa

. N36b1T0uHas MoutHocTh U KITJI III'Y ¢ BBICOKOHAMOPHBIM KOTJIOM

. Xapakrep BnugHUs creneHu nosbimenns aasiaenus Ha KIIJ[ III'Y ¢ BBICOKOHamoOpHbIM KOT-

JI0M
Cxema u Teopernueckuit ki [1I'Y ¢ BopreickoM napa

OcHoBHbI€ NOJ0KEHUS TeroBoro pacuera 1Y ¢ Bopeickom mapa
[TapameTps! onTumMansHOro 1ukia [I'Y ¢ BopeickoM nmapa
AnroputM pacuera [II'Y ¢ BnpeickoM nmapa

[II'Y neeyronpubix TOC ¢ napamuieabHON cXeMol paboThl

40.I1T'Y neuteyronsabix TOC ¢ nony3aBUCUMOM cXxeMoil paboThI.

IIpumepul 3a0au 0na npakmuueckux 3aHamui

3aoaua 1. JIns uaeanbHOro IUKIIA Ta30TYpOMHHON YCTAaHOBKH C IO/ABOAOM TEIUIOTHI IIPH p =
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const ompeznenuTh ocHOBHbIE apameTpsl (P, v, T) B xapakrepHsix Toukax, Tepmuueckuii KIIJI,
MOJIE3HYIO paboTy, a TaKXKe KOJUYECTBO MOABEICHHON U OTBEJCHHON TEIJIOTHI, €CIU TeMIlepa-
Typa U JaBjeHue pabodero Teia (Bo3ayxa) B Havyasie aauabatHoro cxatus paBubl t1 = 40 °C u
P1 = 0,085 MIla, a Temmeparypa pabouero Tena B KoHie pacuupenus t2 = 180 °C, crenens mo-
BBIIICHUS JaBJICHUS [3 = 4, CTeNeHb MPEIBAPUTEILHOTO pacimpenus p = 2,1. [IpeacraButh Uk
B P-v u T-S nmuarpammax.

3aoaua 2. B nukiie ra30Boi TypOMHBI MMOJBOJAOM TEIUIOTHI MPU V = const HaYaJbHbIE Mapa-
MeTpsl padodero tena P1 = 0,1 MIla u T1 = 300 K. Crenenp MoOBBIICHUS JaBleHUs B aanabdat-
HOM mporiecce cxkatusg 3 = 10; k = 1,4. TemnepaTtypa Ha BXojae B TypOUHY HE JOJKHA IPEBBI-
mate 1000 K. PaGouee Teno — BO31yX; TEIIIOEMKOCTH MOCTOsIHHBIE. OnpenenuTs mapamerpsl (P,
v, T) B XxapakTepHBIX TOYKaX IUKJA, YACIbHYIO padOTy pacllupeHus, CTENEHb CKAaThd, MOJIe3-
HYI0 paboTy, yAeIbHOE KOJIMYECTBO MOABEICHHON M OTBEICHHOM TerIoThl, TepMudeckuit KI1/]
nukia. [IpeacraButs ki B P-v u T-S nuarpammax.

3aoaua 3. Onpenenuts Tepmuueckuid KI1J[ nneansnoro mukna ['TY, padoraromeii ¢ moaBo-
JIOM TEIUIOTHI IPH p = const, a Takxke Tepmuueckuid KI1J[ nelicTBUTENbHOrO IUKIIA, T.€. C YYETOM
HEOoOpaTUMOCTH IPOLIECCOB PACIIMPEHMS U CKaTUS B TypOMHE M KOMIIPECCOpE, €CIIM BHYTPEH-
Hue otHocutensHbie KIIJ] TypOunbl u kommpeccopa Moir = 0,88 u Moix = 0,85. Jlns sToi ycra-
HOBKHM M3BECTHO, uTO t1 = 20 °C, cTerneHs MOBBIIIEHHUS JaBICHHs B KOMIpeccope 3 = 6; Temrepa-
Typa rasa nepen Typounoi t3 = 900 °C. PaGouee Teno — BO3AyX, TEIUIOEMKOCTh €0 MOCTOSHHA,
nokasarenb aguadatsl Kk = 1,4. [IpencraButh 1ukisl B T-S nuarpamme.

3aoaua 4. CpaBautb padoty u repmudeckuii KITJ[ nukiioB I'TY ¢ moaBo1oM TEIIOTHI PH P
= const ¥ V = const MO CIEAYIONUM JaHHBIM: HA4aJbHOE COCTOSHUE BO3yXa B 00OMX IUKJIaX
paBuo P1 =1 6ap u t1 = 27 °C, crenenu cxatusi B 000UX IMKIAX PaBHBI 6, Ui 000UX IIUKIOB
YCTaHOBJICHBI OJMHAKOBBIC IpeesbHbIe TeMiiepaTypsbl, paBHbie 1300 °C. Omnpeaeauts MOIIHO-
ctu I'TY, paboratonmx mo o6oum mukinaMm mpu pacxone tertorsl 120000 x/x/munH. O6a mukia
npeactaBuTh B P-v u T-S nuarpammax.

Xapaxmepucmuka KOHmpoabHoOU padomul

KontponbHas paboTra COCTOMT M3 JIBYX YacTe — MPAaKTHYECKOW W TeopeThdeckoil. B
MPaKTUYECKONW YacTH HEOOXOIMMO PEUIUTh 3a/1auy MO PacueTy OJHOTO U3 IUKJIOB ra30TypOUH-
HOM ycTaHOBKH. B Teopernueckoil yacTu HEOOXOAMMO OTBETHTh Ha YeThIpe Bompoca. Homepa
3a/1a4d ¥ BOIIPOCOB BBIOMPAIOTCS U3 COOTBETCTBYIONICH TaOIUIBI BAPHAHTOB.

Ipumepuol 3a0au

3adaua 1. B typouny I'TY Bxoaut renmii ¢ mapamerpamu Pz = 108 H/m?; t3 = 700 °C.
BuyTpennuii otnocutensHplit KI1JT TypOuHBI paBeH noir = 0,86, napienue 3a TypouHoit Ps = 10°
H/m2. Onpenenuts TeMrepaTypy Telusl Ha BHIXOJe M3 TypOUHEL PaccumTaTh Takke MaccOBBIH
gacoBoU pacxox remus (I, Kr/4), ecnu JIEeHCTBUTENbHAS MOIIHOCTH TypOwHBI paBHa N. = 40
MBT.

3aoaua 2. T'azoBas TypOWHA pabOTaET MO MUKITY C IMOABOJIOM TEIUIOTHI IIpH p = const 6e3
pereHepanvi. M3BecTHBI CTENEHb MOBBIMIEHUS JaBleHHUs 3 = 5 U CTeNeHb MpeBapUTEIbHOTO
pacuupenust p = 2,0. Pabouee teno- Bo3ayx. Onpenenuts Tepmudeckuid KI1/[ storo nuxma u
CPaBHMUTbH €0 C IUKJIOM MOPUIHEBOTO JABUTATENS C MOJBOAOM TEIJIOTHI IPH p = const MPH OJU-
HAKOBBIX CTEIIEHAX CXKaTUs € U NPU OJMHAKOBBIX CTENEHAX pacmupeHus p. IIpencraBute nuk-
ael B T-S muarpamme.

3aoaua 3. CpaBautb padory u tepmuyeckuit KIIJ[ muxmnoB I'TY ¢ moaBogoM TemioThI
npu p = const U V = const 10 CIeAYIOIIMM JaHHBIM: HadaJlbHOE COCTOSTHHE BO3JyXa B 000OMX
ukiaax pasHo P1 = 1 6ap u t1 = 27 °C, creneHu cxatusi B 000MX IMKJIAX PaBHbI 6, il 000MX
IIUKJIOB YCTaHOBJICHBI OJMHAKOBBIC MpeebHbIC Temreparypsl, paBabie 1300 °C. Ompenenutsb
mourHocT I'TY, paboratonumx no obonm nukiam npu pacxozae temnorsl 120000 k/x/mun. Oba
IUKJIa peAcTaBuTh B P-v u T-S nmuarpammax.
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3aoaua 4. T'TY pabGotaeT 1o LUKITY € MMOJABOAOM TEIUIOTH MpH p = const. HauanbHoe co-
CTOSIHHE BO3/yXa onpeensercs nasierueM P1 = 1,1 6ap u temneparypoii t1 = 30 °C. /laBnenune
B Kamepe cropanusi paBHO P> = P3 = 6 Gap; crenens npensapurensHoro pacmmperus p = 2,0;
KoamdecTBO noaBoaumon TertoTel 800 k/Ik, a pacxox raza Gs = 1 kr/c. Onpeaenurs TepMuye-
ckuii KI1J] npkia, KoJIM4ecTBO OTBOJMMOM TEIIOTHI, ITApaMETPhl padOUYero Tejia BO BCEX TOUKAX
IIMKJIAa U TeopeTnueckyro MomHocTh I TY. [{ukn npeacraButh P-v u T-S nuarpammax.

IIpumepol 6onpocos k KoHmpoabHOU pabome

1. ITpusenure cxemsl ['TY OTKpBITOroO M 3aKpHITOrO TUIA, HA30BUTE UX JIEMEHTHI U YKaKU-
T€ MOJI0KUTEIbHBIC U OTPUIATEIbHBIE KAYECTBA 3TUX YCTAHOBOK.

2. N3o0pa3ute cxeMy ra30TypOMHHON YCTaHOBKHM C M300apHBIM TOABOIOM TEIUIOTHI U €€
UK B koopauHarax P-v m T-S. Jlalite kpaTkue nosichenusi. HazoButre OCHOBHBIE METOJbI T1O-
BhIeHus: Tepmudeckoro KITJI ra3oTypOuHHON yCTaHOBKH.

3. N3o6pa3ute cxemy u 1k ['TY ¢ M30XOpHBIM MTOABOIOM TEIUIOTHI B KOOpAUHATax P-v u
T-S. HazoBuTe mporecchl MHUKIA ¢ TOYKH 3PCHHS TEPMOJUHAMHUKH M (PU3UYECKOW CYITHOCTH.
VYkaxkure napameTpsl, onpenenstonure sennuuny repmuueckoro KIT/ nukna.

4. IlpencraBpre B koopauHatax T-S nuki ['TY ¢ n300apHBIM 110ABOJIOM TEILIIOTHI U UJI€aNb-
HOM pereHepanuei. OObSICHUTE B YEM CYThb pereHepallii U TMOKaKUTE 3a CUET Yero pacyer Tep-
muueckuit KI1/] perenepatuBHoro nukia, npuseaute hopmyny repmudeckoro KITJ muka.

5. M3o6pasute B koopauHarax P-v u T-S uneansusiit uki ['TY ¢ MHOTOCTyIEHYAThIM CKa-
THEM ¥ MHOTOKPATHBIM IOJBOJOM TEIUIOTHI M perenepanuei. HazoBure nporeccsl MUKia ¢ TO4-
KU 3pEHUS UX TePMOJUHAMHYECKON U (PU3UYECKON CYITHOCTU. YKAXKHUTE K KAaKOMY IIUKITY CTpe-
MSATCS, IPUMEHSISI MHOTOCTYIIEHYATOE C’)KaTHe U MHOTOKPATHBIN MOABOJI TEIUIA U TOYeMYy?

6. Kak tpancopmupyercs B T-S koopaunarax mukn ['TY ¢ yuyeTroMm nmoreps oT HeoOpaTu-
MOCTH B TIpolieccax pacimupeHus u cxatus. Kak yunteiBatores 3tu notepu? Kak Biusier Ha pa-
6oty u Tepmuyeckuit KIIJI nukina crerneHb MOBBIICHHS JABICHHUS BO3[yXa B KOMIIPECCOPE B
yCIIOBUSIX HEOOpaTuMocTu?

7. Kakue MeTo 161 MOKHO MCTIONIb30BaTh At moBbimeHus KIT] I'TY? Onummre ux.

8. [aiite cpaBHUTENBHYIO OIIeHKY HUKIOB ['TY ¢ n300apHBIM U M30XOPHBIM MOABOJOM TEIl-
JIOTHI U pereHepaluen mpu OJJMHAKOBOM CTETICHM TOBBIIICHUS JaBICHUS U OJIMHAKOBOM TeMIIe-
patypoii ra3a Ha Bxojie B TypouHny. [IpeacTaBpTe cpaBHEeHUE UKIOB B T-S KoOpAMHATAX.

9. C kaKkoli IeJIbI0 MMPOU3BOJIUTCS KOMOMHUPOBAHKE [UKIIOB TEIIOBBIX JIBUTarelncii. Kakue
TEIUIOBBIE JIBUTATENN UCIONB3YIOT ISl CO3/IaHUS KOMOMHUPOBAHHBIX YCTAaHOBOK. B ueM mpuH-
[UTMHAATEHOE Pa3inurie OMHAPHBIX M COCTABHBIX ITUKJIOB C TOYKH 3PEHHS TMOBBIIIEHUS TepMUYE-
ckoro KII/] koMOMHUPOBAHHOTO IHKJIA.

10. Kakyro ¢opMy ITOJDKHBI IMETh Ta30Basi M IMAPOBasi YaCTH TApOTa30BOH yCTAHOBKHU IPH
YCIIOBUU MaKCHUMAaIIbHOTO MpuoOnmxkeHus k nuukiy Kapuo? IlosicHuTe 3TO ¢ MOMOIIBIO AUarpaM-
Mbl T-S U ykaxxuTe myTu AOCTHKEHMs TakuxX (opM ra3oBod M mapoBOil yacTe KOMOMHHUPOBAH-
HOTO IIUKJIA.

11. TlpuBenuTe NMPUHIUIIUATIBEHYIO CXEMY MapOTra30BOM YCTAHOBKU C BHICOKOHATIOPHBIM TIa-
poreHepaTopoM U e€ IUKI B auarpamme T-S. OOBSICHUTE — 3a CUET Yero JOCTUTAEeTCs MOBBIIIe-
HHE YKOHOMUYHOCTH B TaKOW YCTaHOBKE?



