MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIAIO
Iupektop BT

JIOKYMEHT NOANUCAH
JIEKTPOHHOM NOANMUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans
MPOMBIILIEHHBIX TEXHOTOT W 1t 10

PaGouasi nporpamMma AUCUUNIIUHDI

| b1.B.02 | OHepreTnyeckne yCTaHOBKWN BbICOKOW 3(p(PeKTUBHOCTN B NPON3BOACTBE
3N1EKTPUYECKON U TEMIOBOW 3HEPInn

Y4ebHbIl nnaH: ProC3++zm130401.24-1 24-13.plx

Kadbegpa: 21 TennocunoBbIX yCTAHOBOK M TENOBLIX ABUraTenen

HanpaBneHme noAroToBKU:

(CneumanbHoCTb) 13.04.01 TennosHepreTvka 1 TENOTEXHMKA

Mpodunb nogroToBku: TennomaccoobMeHHble NpoLecChl ¥ YCTaHOBKM
(cneuvwanusaums)

YpoBeHb 06pa3oBaHus:  MarucTpartypa

d)opma 06yqu|/|;|: 3ao4Had

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(kypc ansi 3A0) r— paboTta yac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu 3ET aTTecTaumm
3aHATUA
1 M 6 6 51 9 2 Skaamen
PMOa 6 6 51 9 2
5 yn 4 4 55 9 2 Ok3ameH, Kypcosoit
POa 4 4 55 9 2 NpoekKT
Utoro yn 10 10 106 18 4
PMOa 10 10 106 18 4

CaHkT-MNeTepbypr
2024



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbICLIero o6pas3oBaHuMs no HarnpaeneHuio nogrotoBkn 13.04.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 146

CocraButens (n):
[oKTOp TeXHUYECKNX HayK, npodeccop BapaHosckui B.B.

OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBbLIX YCTAHOBOK U
TennoBbIX ABUraTenen

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.
3aeegytownin kadegpom

MeToaundeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uens AucumnnuHbl: chopmupoBatb KoMneTeHuun obyyatowerocas B 06nactv TEMnNO3HEpreTukn wu
TENNOTEXHUKN, CBA3aHHbIE C BOMpocamMu paboTbl 060pyaoBaHMs BbICOKOI(MEKTUBHBIX dHEpreTudeckmx yctaHoBok (MIY);
C TEXHUYEeCKUMM pacyeTamm Mo oueHke 3PdPeKTMBHOCTM paboTbl pasnuyHbix cxem (1Y, no onpegeneHuio
TEXHUKO-3KOHOMMYECKMNX XapakTtepucTtuk MY, ¢ uenbto Bbibopa HaMbonee npeanoYTUTEsNbHbIX BapMaHTOB AN CO34aHus
HoBbIX Y.

1.2 3apaum QUCLUUNNUHDI:

- 3HAKOMCTBO C TEMSIOBBLIMU N TEXHOMOMMYECKMMUN CXEMAMU BbICOKOS((EKTUBHBIX MapOra3oBbiX 3HEPreTU4ecKnx
YCTaHOBOK.

- 3HakomMCTBO ¢ 0bopyaoBaHMeMm, Bxogawmm B coctas Y.

- YCBOUTb OCHOBHbIE HanpaBneHnss MOAEPHU3aLNN CYLLECTBYIOWNX U nepcnekTuBHbIX MIY.

- NpogemoHcTpupoBate anroputm TennoBoro pacdeta MY, ¢ mMcnonb3oBaHMEM MNPUKNALHOMO MPOrpaMMHOro
obecnedeHns, onsa onpegeneHnsl eé napameTpoBs, Bbibopa CEPUNHON YCTaHOBKM U pa3paboTkn HOBOW.

- MpuBUTE CNOCOBHOCTM K CaMOCTOSATESNIbHOMY MPUOBPETEHMIO U UCMOMBb30BAHNIO B NPAKTUYECKON AEATENbHOCTU
HOBbIE 3HAHUS U YMEHUS.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

HapgeXHoCTb cuctemM NpOM3BOACTBA 3MEKTPUYECKON U TEMMOBOW 3HEPruun

Teopusi NPUHATUA peLLeHui

MpobnemMbl 3HEpPro- U pecypcocGepexeHnss B TEMNO3HepreTMke U OCHOBHble HamnpaenNeHUs pasBUTUS
TENNO3HEPreTUKM

MaTtemaTtndeckoe mogenupoBaHue pa60q|/|x npoueccoB B Tenyio3HepreTn4eCknx yCctaHoBKax

2 KOMMETEHUMN OBYYAIKOLLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMINNHDbI

MK-2.1: Cnoco6eH ocyllecTBNATbL NNaHUpPOBaHMe U ONTUManbHO pacnpeaensTb TONIMBHO-3HepreTMyeckue
pecypchbl, B COOTBETCTBUU C NOTPEGHOCTSAMU U peXXMMaMu paboTbl TENNOMacCOOGMEHHbIX YCTaHOBOK

3HaTb: 0COGEHHOCTM paboyero npouecca B Napora3oBbiX 3HEPTETUYECKUX YCTAHOBKAX PasfUYHbIX CXeM Ans BblpaboTku
3MEKTPUYECKON U TEMMOBOW 3HEPIMKU, ONpPeaensTb TEXHWKO-3KOHOMMUYECKME MoKasaTeny Mnaporas3oBbiX SHEPreTUYeCcKuX
YCTaHOBOK.

YmeTb: onpenendaTb pacxogbl TonfiMBa Ha Bblpa6OTKy OoTAeNIbHbIX BUOOB 3HEPIUN.

BnapeTb: oueHuBaTb I'IOTpe6HOCTb B TOMIIMBHO-3HEPreTn4eCKnx pecypcax, B COOTBETCTBUN C peXnMMamMiu paGOTbI
SHepreTn4eCcknx yCTaHOBOK; pacCyMUTbiBaTb NPONU3BOACTBEHHbIE MOLLHOCTU N 3arpys3ky 060pyﬂ,OBaHVIF|.

MK-4.1: ToToB Kk 06ecneyeHn0 6ecnepebonHON pPaboThbl, NPaBUIILHON 3KCNyaTauuu, peMOHTa U
MoAepHM3aLMM TensioMacCoOOMEHHbIX YCTaHOBOK

3HaTb: 0cobeHHOCTM paboyero npoLecca B MaporasoBbiX 3HEPreTUHECKUX YCTAHOBKaX PasfnUYHbIX CXEM ANns BbipaboTKu
ANEKTPUYECKON U TEMNSTIOBON 3HEPTUU.

Ymetb: onpenenAaTb aKcnnyatauMoHHbIE XapaKTepUCTUKN SHEPreTu4eCKmnx yCTaHOBOK.

BnageTtb: HaBbikamu pa60TbI C HOPMaTUBHO-TEXHUYECKON OOKYMEHTauuen.

MK-5.1: Cnoco6eH k NnpoBeAeHUI0 TEXHUYECKUX PacveToB, TEXHUKO-3KOHOMUYECKOrO U CTOMMOCTHOIO aHanum3a
NPOEKTHbIX PELIeHMA TEennoMaccoobMeHHbIX NPOLLECCOB U YCTaHOBOK

3HaTb: MEeTOAUKN BLINOMHEHMS pacyeToB MaporasoBbiX YCTAHOBOK; KOHCTPYKLUMMU U OCHOBHbIE TEXHUYECKME MoKasaTenu
obopynoBaHusi 0cobeHHOCTU paboyero npoliecca B NaporasoBblX 3HEPreTUYECKUX YCTAHOBKAX PasfUYHbIX CXeM Ans
BbIpabOTKM 3NEKTPUYECKON U TENTIOBON 3HEPIUN.

YmeTb: npon3BoanTb Tennosoun pacyeT naporas3oBbiX YCTAHOBOK MO 3agaHHbIM MEeTO4UKaM.

BnapeTtb: metogamu NOCTPOEHUA COBPEMEHHDbIX TEMJ10BbIX CXEM Napora3oBbiX YCTAHOBOK.




3 COOAEPXAHUE OANCLUMITIUHbI

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

KoHTakTHas
paboTta

Jlek.
(4acel)

Mp.
(yackr)

CP
(4acnl)

Pasgen 1. MaszoTypbuHHbIE ycTaHoBkM TTY.

Tema 1. [a30TypbuHHbIE YCTaHOBKM COBpeMeHHbIx [IY.
Knaccudukaums rasoTypOuHHbIX YCTaHOBOK.
MpuHuMnuanesHble TennoBble cxembl [TY. KoadduumeHT
Nose3HOro AenNCTBUs ra3oTypOMHHON YCTaHOBKM.

Tema 2. JkcnnyaTauusi 3HEPreTUYeckux rasoTypOUHHBIX
YCTaHOBOK. XapaKTepucTuku OTEYECTBEHHbIX "
3apyOexHbIX aHepreTndeckux Y.

Pasgen 2. Kamepbl cropaHuns ra3oTypOuHHbBIX YCTaHOBOK.

Tema 3. Kamepbl cropaHusi rasoTypOVHHbIX YCTaHOBOK.
XapakTepucTuku  TOMMAMB, CXKUraemblXx B Kamepax
cropaHusa [TY. TpeboBaHua k paboTe kamep cropaHus
[TY. Twunbl kamep cropaHusi aHepreTudeckux [TY.
OcCoBeHHOCTM CXuraHus TonnMBa B KaMepax CropaHus
ITY. OpHoctyneHyatble KC  aHepretudeckux [TY.
[ByxcTyneHyaTble Kamepbl cropaHus. Katanutnyeckue
Kamepbl CropaHus.

Tema 4. [openkun AnNs COKUraHWs TOMnMBa B Kamepax
cropaHus 'TY. [a30400XUMHbIE KOMNPECCOPbI TOMMNBHOMO
rasa. [loxxuraHue Tonnuea B cpene BbIXOAHbIX ra3os [TY.

Paszgen 3. Napora3oBbie aHepreTuyeckme yCTaHOBKN.

Tema 5. lMaporasoBble ycTaHOBKM. OOLIME MNOMNOXEHUS.
Knaccudpukauua MY, ux npeumyliectsa U HeOoOCTaTKM.
MoHapHble TIY. BuHapHble TIIY. TIIY co cbpocom
BbIXOOHbIX rasoB [TY B 3HepreTudeckun koten. Lmkn
MrY c rasoBblM pereHepaTuBHbIM nogorpesartenem. Linkn
Mry c kotnom-ytunusartopom (Mry-y).

Tema 6. MNaporasoBble YCTAHOBKM YTUNN3ALMOHHOIO TuNa
C [OBYXKOHTYPHbIM KOTMOM-yTUnu3atopoM. [lapora3oBbin
6nok mowHocTelo 450 MBT Cesepo-3anagHon T3L, T.
CaHkr-lNeTepbypra. lMapora3oBbii 6ok MoLHOCTEHO 325
MBT WBaHoBckue IIY. MY ¢ TPeXKOHTYPHbIM KOTNOM-
yTunuaatopoM. [lpyvHuunuansHas cxema OAHOBaribHON
Mry. Mpenmyliectea n HegoOCTaTKM.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm u npomexyTouHas attectaums (k3ameH)

11

51

2,5

6,5




Pasgen 4. [lpumeHeHWe naporasoBbIX TEXHOMOMUN.
PacueT napora3oBbIx 3HEPreTUYECKNX YCTaHOBOK.

Tema 7. DHepreTu4eckne xapakTepucTukm ob6opyaoBaHus
TOC. Knaccnduvkaumsa W xapakTepucTUKa  PEXMMOB
pabotel TOC. Pexumbl  paboTbl  ra3oTypOMHHbIX
ycTaHOBOK. Paboune pexumbl [TY. Cratudeckme
xapaktepuctukm [TY. OxnaxgeHve petanen rasoBbIX
TypouH. Cnocobbl oxnaxaeHua petanen [T[. OueHka
apdheKTMBHOCTM  oxnaxaeHus pnetanein [TH. Bbi6op 1 1 10
TenrnoHocuTens ans CUCTEMDI
oxnaxgeHusa.cnonb3oBaHne napa Ansg  OXnaxaeHusi
Jetanew rasoBbiX TypoOuH.

Tema 8. AHann3 nNpMMEHeHUs nNaporasoBblX TEXHOSIOMN B
3Hepretuke P®. O6G30p  mpuHUMNMAnNbHbIX  CXEM
naporasoBbIX TEeXHOormmn B 3HepreTuke Po.
MaporasoBble TEXHOMOornu B Tennodukaumm.
MpymeHeHne  KamMep  CKuUraHus  OOMOMHUTENbHOrO 1 1 10
Tonnuea B KoTnax-ytunuaatopax [NIY. FopeHue Tonnuea
B 06eJHEHHOW BO3YLLHON CMECH.

Tema 9. PacyeT TennoBon Cxembl MaporasoBom
YCTaHOBKM YTUNM3auMoOHHOro Tuna. McxogHble fdaHHble
ONS pacdeTa TennoBOW CXeMbl MaporasoBoW YCTaHOBKM.
TunoBas cxema OBYXKOHTYPHOW Mapora3oBOW YCTaHOBKM.
BbIBOp OMOPHbIX 3HAYEHUI pacHeTHOM CXembl. Tenrnosow
pacyeT KOTna-yTunusatopa. Bbeibop Tuna napoBoi 2 0,5 0,5 10
TYpOUHBI U pacyeT npouecca paclimpeHus napa B Hew.
PacuyeT npouecca paclumpeHunst napa B NapoBov TypOuHe.

Tema 10. PacuyeT  [OBYXKOHTYpPHOW  naporas3oBou
YCTaHOBKY. McxoaHble  AaHHble. OnpepeneHve
TENNOMUINYECKNX  XapaKTepUCTUK  YXOASLMX  [a30B.
Pacuyetr koTna-ytunusatopa. [pubnumxeHHbln pacyeT
naposoil TypGuHbl. PacdyeT KoTna- ytunusatopa npw 0,5 0,5 10
BpbLICKE BOASHOrO Nnapa B KaMepy CropaHus

Pasnen 5. OnpepeneHne  TEXHUKO-IKOHOMUYECKUX
rnokasarteren naporasoBbiX SHEPreTUYECKMX YCTaHOBOK.

Tema 11. PacyeT TexHMKO-3KOHOMMUYECKME MoKasaTenemn

Mnry-T3cC.
0,5 0,5 8
Tema 12. OkoHomwuyeckue nokazatenu [1Y-200 HOro-
3anagHon T3 CaHkT-MNeTepbypra.
0,5 0,5 7
Wtoro B cemecTtpe (Ha kypce gns 3A0) 4 4 55
KoHcynbTaumm n npoMexxyTodHas attectaums (3K3ameH, 25 6.5
KypcoBon npoexkT) ’ '
Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 25 119

4 KYPCOBOE NPOEKTUPOBAHME
4.1 Uenun n 3apgaum KypcoBon paboTbl (NpoekTa): Llenbio KypcoBOro npoekrta siBnsetcs popMmnpoBaHme y



CTY[IEHTOB HaBbIKOB NPOBEAEHUSA pacyeToB, NO3BOMSAOLWMI BbIOpaTe ONTUMAanbHbIA MCTOYHUK dHEeprocHabxeHus ( ¢
MUHUManbHbIM NOTpebrneHnem Tonnuea) Ans NPOM3BOACTBA 3a4aHHOrO KONMYecTBa 3NEKTPUYECKON U TEMNNOBOW 3HEPrK.
B kayecTBe cpaBHMBaeMbIX MCTOMHMKOB paccmatpusatotca TOU MTY, TOU 'Y n TOU MrY.

3agavel KypcoBOro NpoekTa SIBMNAETCS Hay4nTb CTYAEHTOB BblOMpaTb UCTOYHMK SHEpProcHabXeHus,
obecneunBaoLLMX MUHUMATILHOE NOTPeBeHe TOMMMBHBIX PECYPCOB NPW 3aaHHbIX 3MEKTPUYECKUX U TEMNOBbIX
Harpyskax.

4.2 TemaTuka KypcoBon paboTbl (npoekTa): PacyeT TennoBon CXeMbl yTUNN3ALMOHHON NaporasoBon TEMNIOBOM
3NEKTPOCTaHLMM.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBMNEHNI0 pe3yNbTaToOB KypCOBOW paboThl (NpoekTa):
MpoeKkT BbINOMHAETCS WHAMBMAYaNbHO, C WUCMOMb30BaHMEM METOAMYECKMX YKa3aHUM UM OCHOBHOW W
JOMONMHUTENBHOW NUTEpaTypbl MO Kypcy.
PesynbTathl npeactaBnsalTCca B BUAE NOSICHUTENbHOM 3anucku, obbemom 40-50 cTp, cogepxallen cregyowme
obs3aTenbHble 3N1eMeHTbI:
1. BeiGop 0CHOBHOro 060pyaoBaHMS MaporasoBoN TEMTOBOW 3NEKTPOCTAHLIMM.
2. PaspaboTka npuvHUMNManbHOM TEMMOBON CXeMbl MApOra3oBoi 3MEKTPOCTaAHLNN.
3. PacueT TennoBo cxembl Napora3oBoi TEMSIOBOWN 3NEKTPOCTaHLUMN.
3.1. Pac4yeT ra3oTypObvHHON YCTaHOBKM.
3.2. YKpYMNHEHHbIN TENOBOW pacyeT KoTna-yTunusaTopa.
3.3. OnpepeneHune BHyTpeHHero otHocutenbHoro K n mowHocTn MNTY.
4. OnpegeneHne TEXHUKO-IKOHOMUYECKMX NokasaTtenen npoektupyemon Mry.

5. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUCTEMbI U CPEAICTB OLIEHUBAHUSA PE3YJILTATOB
5.1 NokasaTenu oLeHUBaHUA OBYYEHUA

Kopg komneTeHumm MokasaTenu oueHnBaHUA pe3ynbTaTtoB 06y‘-IeHVIH

1. [eMOHCTpupyeT 3HaHWs OCHOBHbLIX TEXHWKO-OKOHOMUYECKUX MoKasaTtenem
naporasoBbIX 3HEPreTU4YEeCKMX YCTaHOBOK.

MK-2.1 2. PaccuntbiBaeT pacxopn TonfmBa Ha BblpabOoTKy OTAENbHbIX BUAOB SHEPTUN.

3. OcywecTBnseT ouUeHKy noTpebHOCTM B TOMMUBHO-IHEPreTUYECKMX pecypcax, B
COOTBETCTBUM C peXrMamMm paboTbl SHEPreTUYECKMX YCTAHOBOK.

1. HemoHcTpupyeT 3HaHuWsi ocobeHHocTel pabodero mnpouecca B MNapora3oBbiX
QHEpreTUYECKNX YCTaHOBKAax pasfuMYHbIX CXeM Ansi BblpaboTKM 3MNeKTpUYEecKon u
MK-4.1 TEMNOBOW SHEPTUN.

2. PaccuntblBaeT aKcnyaTaunoHHbIe XapakTePUCTUKN SHEPreTUYECKNX YCTaHOBOK.

3. O6bACHAET NpuHLMNbI paboTbl C HOPMATUBHO-TEXHUYECKON JOKYMEHTALMEN.

1. TlepeuncnsieT MeTOAMKM BbIMNOMHEHMST pacyeTOB MNaporasoBbIX YCTAHOBOK;
KOHCTPYKLMW M OCHOBHble TexHU4eckue mnokasaTtenu obopyaoBaHus 0OCOBeHHOCTU
pabo4ero npotiecca B Napora3oBbiX SHEPreTUHECKUX YCTaHOBKaX.

MK-5.1 2. ®opmynupyeT OCHOBHblE MPUHLMMbLI TEMNMOBOMO0 pacyeTa Maporas3oBbiX YCTAHOBOK
no 3agaHHbIM MeToAMKaM.

3. [demoHcTpupyeT MeTodbl MOCTPOEHMSI  COBPEMEHHbIX  TEMfOBbIX  CXEM
naporasoBblX YCTAHOBOK.

5.2 Cucrema n Kputepum oLeHUBaHUA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne MucbmeHHasn paboTa

Ob6yuvatowmincs nokasbiBaeT
BCECTOPOHHEE, cucTemaTmyeckoe "
rmybokoe 3HaHMe y4ebHoro martepuana,
yMeeT CBOOOOHO BbIMOMHATE  3adaHug,
npeaycMOTPEHHbIe  MPOrpaMMON;  YCBOMI
OCHOBHYIO M 3HaKOM C [JOMOSIHUTENbHOWN
5 (oTnmn4yHO) pEeKOMEeHAOBAHHOW NUTepaTypon; MoXeT
06BbACHUTL B3aNMOCBS3b OCHOBHbIX
MOHATMI AUCUUMIUHBI B MX 3HAYeHUW Ansi
nocnegytoLlemn npoceccnoHanbHom
OeATenbHOCTM;  MpOSABNSAET  TBOpYECKUE
CMOCOGHOCTM B MOHUMAHWKN, U3MNOXEHUU U
ncnonb3oBaHUM y4ebHoro Mmatepuana.

[MonHoe W pa3HOCTOPOHHEEe paccMOTpeHune
BOMpPOCOB, cBuUAeTensCTByoLee o]
3HaAYMTENBLHOM caMocToATenbHOM pabote cC
ncTtovHMkamun. KayecTtBO UCNOMHEHWUs  BCEX
3NeMeHToB paboTbl COOTBETCTBYET
TpeboBaHusAMm, copepxaHue NOMHOCTbLIO
COOTBETCTBYET 3agaHuto. Mony4yeHHble
pesynbTatbl NpeacTaBrneHbl Ha OCHOBaHWUU
M3ydeHuUs U aHanusa M3yYyaemown AUCLUUMMUHGI.
HaHbl ucyepnbiBawLwme BbIBOAbl W MOMHbIE
OTBETbl Ha MOCTaBfeHHble Bonpockl. PaboTa
NpeAcTaBneHa K 3almTe B Tpebyemble CPoKM

OO6yuvarowmiica nokasbiBaeT [OCTaTOYHbIM | PaboTa BbinonHeHa B HeobxogMmom obbeme
YPOBEHb 3HAHWMW B Mpedenax OCHOBHOMO | MPU OTCYTCTBUM OLUMOOK, YTO CBUAETENLCTBYET
yyebHoro matepuana, 6e3 CylleCTBEHHbIX | O  CaMOCTOSITENBHOCTM  Mpu  pabote ¢
OLMOBOK BbINOSHAET MNPEeAYCMOTPEHHbIE B | UCTOYHUKaMMU WHopmaLmK. Mony4eHHble

4 (xopoLuo)




nporpaMme 3afaHusi; YCBOMJT OCHOBHYHO

nuTepartypy, PEKOMEH0BAHHYO B
nporpamme; cnocobeH 00BACHUTL
B3aMOCBSI3b OCHOBHbIX MOHATUI
ANCUMNINHBI npu OOMONHUTENbHbIX

Bornpocax npenogasatens. [lonyckaeT He
CYLLLECTBEHHbIE MOrPEeLLIHOCTU B OTBETe Ha
aK3ameHe " npw BbINOSTHEHMN
9K3aMEHALMOHHBLIX  3afaHuin, ycTpaHsaeT
ux 6e3 nomoLLy npernoaasaTens.

pesynbTaTtbl CBA3aHbl C 6a30BbIMU MOHSATUSIMM
B 06nacTu aHepreTuku. [aHbl MonHble OTBETbI
Ha MOCTaBneHHble BOMPOCHI, HO MMEKT MecTo
HECYLLIECTBEHHbIE HapyLUEHUs B OopMIEHNUM
paboTbl MNU [OaHbl HeyeTkue BbIBOAbI, WK
HapyLLeHbl CpPOKM npedocTaBneHns paboTbl K
3awmTe.

3 (yAoBNeTBOPUTENBLHO)

nokasbiBaeT 3HaHUSA
OCHOBHOro  y4yebHoro martepuana B
MUHMManNbLHOM obObeme, HeobxoouMoM
ans pganbHerwen yyebbl; cnpaensieTcsa c
BbIMOMHEHNEM 3agaHuin,
npenyCcMOTPEHHbIX nporpamMmMoln,
Jornyckasi npy 3T0M 0O0rbLIOEe KONMMYECTBO
He MPUHUUNMANbHBIX OLKNOOK; 3HAKOM C
OCHOBHOW nntepaTypowm,
pekoMeHOOBaHHOM nporpamMmMon.
JonyckaeT CyLWeCcTBEHHbIE MNOrpeLIHOCTH
B OTBETE Ha 3K3aMeHe U NpW BbINOSIHEHWUM
3K3aMeHaUWOHHbIX 3adaHuin, HO obnagaet

OO6yuvatomiica

HEoOXoOMMbBIMA  3HAHUSIMM  Ons WX
yCTpaHeHusi noga PYKOBOACTBOM
npenopaeaTens.

3agaHue BbINOMHEHO MOSTHOCTLIO, HO B paboTe
€CTb OTAenbHble  CYLECTBEHHblE  OLUMOKY,
NPUCYTCTBYIOT HETOYHOCTM B OTBeTax, nmbo
KayecTBO MNpeacTaBneHnss paboTbl  HU3KOe,
nnéo paboTa npeacTaBneHa ¢ Ono3gaHneM.

2
(HeyOoBNeTBOPUTENBHO)

O6yvarminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHWs  OCHOBHOro  y4yebHoro
maTepuana, JonyckaeT npuHUMNManbHble
owmnobKm B BbIMOMTHEHWM
NpeayCcMOTPEHHbIX MPOrpamMmon 3agaHuiu,

He 3HaKoOM c coaepaHnem
peKOMeHAOBaHHOM nuTepaTtypom, He
MOXET WCNpPaBUTb [OMYLUEHHbIE OLLUNGKM.
OO6yuvatomiica He MOXeT
npoaHanuaupoBaTb  yCroBuMe  3ajayu,
HamMeTUTb NnaH ee pelleHusi, BblOpaTb
pusmyeckune 3aKOHbI 7 nrnoxo

OpPUEHTUPYETCA B Ct)M3MLIeCKI/1X BeNMN4YnHax,
He Bnageet MaremMaTudeckKuM annapatoMm.

Kak npasuno, oLeHKa "He
yOooBneTBopuTENbHO" cTaBuTCS
obyyalolmMmecsi,  KOTopble  He  MoryT

npoaoKNTb 06yqu|/|e nnn npuctynntb K

npodgeccnoHanbHON  OeaTenbHOCTU Mo
OKOHYaHuUM By3a ©6e3 [AONONHUTENbHbIX
3aHATMN no COOTBETCTBYIOLLEN
ANCuUnnunHe.

OTtcyTtcTBUE oAHoro unm HECKONbKNX
06s3aTeNnbHbIX  3M1EMEHTOB  3ajaHus, Nnnbo
MHOrOYMCNEHHbIE TpyOble owwnbku B paborte,
nnbo rpybble HapyLLeHus npasun
0POPMIIEHNA WU CPOKOB  NpeacTaBneHus
paboThbl. HecnocobHocTb OTBETUTb Ha
Bonpocel 6e3  momMowM  npenogaBaTtens.
MpeacraBneHne 4yxom paboTbl, OTKa3 oOT
BbINOMHEHUS 3afaHus.

5.3 TunoBble KOHTPOSbHbLIe 3a4aHUA U/UNKN UHbIe MaTepuanbl, UCMONb3yeMbie ANSl OLIeHKU pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n |

dopMynMpOBKM BOMPOCOB

Kypc 1

—_

TMna.

Knaccmd)vmau,vm Fa3OTyp6I/IHHbIX YCTaHOBOK. anIHLLI/II'II/IaJ'IbeIe TennoBsble cxembl [[TY OTKPbITOIo " 3aKpbITOro

Linkn BpantoHa ¢ nogBogom TennoTsl kK paboyemy Terny npy NOCTOSHHOM OaBIEHNN.

XapakTepucTuku aHepreTudeckux 'Y oTedecTBEHHOIO 1 3apybexHOro NPOU3BOACTBA.

Kotn bl-yTUITN3aTOPbI FaSOTyp6VIHH bIX YCTAQHOBOK.

Knaccudukaums My, nx npenmyLiectsa u HegocTaTku.

MoHapHsble MNIY.

YtunusaumonHrsle My (Mry-y).

MY co cbpocom BLIXNOMHLIX FA30B B 3HEPreTUYECKUn KOTer.

OO [N |WIN

MY c BeicokoHanopHbIM naporeHepaTtopom (MY ¢ BIIN).




10 MY c BolTeCHeHNeM pereHepauun.

11 LUwnkn MY ¢ rasoBbiM pereHepaTUBHbLIM NogorpesaTenem.

12 Livkn MY ¢ kotnom-ytunusatopom (MIry-KY).

13 MY ¢ ABYXKOHTYPHBLIM KOTNOM-YTHUIN3aTOPOM.

14 MY ¢ TPEXKOHTYPHbLIM KOTIOM-YTUM3aTOPOM.

15 MpuHumMnuaneHasa cxema ogHoBanbHou MY, npeumyLecTsa U HegoOCTaTKK.

Kypc 2

16 Maporasosbie TOC ¢ koTnamu, paboTarowmmmn Ha ObITOBLIX OTXO4aAX.

17 OHepreTnyeckune xapakrepmuctmkn obopygosaHusa TOC.

18 Knaccudukaums n xapakrepuctuka pexxmumon pabotbl TOC.

19 Pexxnmbl paboTbl ra3oTypOMHHbBIX YCTaHOBOK. Paboune pexumbl 'TY. CTaTtndeckmne xapakrepuctukm ITY.

20 OxnaxgeHve getanen ra3obix TypOuH. [ocTaHoBKa 3agayn, cnocobbl oxnaxaeHus aetanen MO,

21 OueHka acphekTnBHOCTUN oxnaxaeHusa getanen L. Beibop TennoHocutens ans cMcTembl OXnaxaeHus.

22 Mcnonb3oBaHne napa Ans oxnaxaeHus aetanen ra3oBbix TYpOvH.

23 AHanuns NpMMeHeHns Napora3oBbiX TEXHONOMMI B aHepreTnke P®. O630p NprHUMNMAnbHBIX CXEM
naporasoBbIX TEXHOSOMMIN B 3HepreTnke PO.

AHanua NnpMMeHeHnA napora3oBbIX TEXHONOrMm B SHepreTuke PO. I'IaporasoBble TexHosnormn B

24 Tennodukauum.

25 lMpuMeHeHue Kamep CXKUraHna AOMONTHUTENBHOMO TONNMBA B KOTNax-ytunusartopax Mry.

26 opeHne Tonnuea B 06eAHEHHON BO3AYLLIHOW CMECH.

27 Llenb pacyeTa TeNNoOBON CXeMbl MAPOrasoBoOi YCTaHOBKUN YTUNU3ALMOHHOIO TUMa.

28 Tennosow pacyeT KoTna-ytunuasartopa. Lle]'lb, MCXOAHble AaHHble, NocnenoBaTesibHOCTL pacyeTa.

29 Bbi6op TMna naposon TypOuHbl. [loCcTpoeHne 1 pacyeT npoLiecca paclumMpeHns napa B napoBon TypobuHe.

30 TennoBow pacyeT ABYXKOHTYPHOWN NaporasoBov yCcTaHOBKM. Llenb pacyeTa. cxoaHble AaHHbIE.

31 TexHNKO-3KOHOMMYECKMNE MoKasaTenn ytunusauymoHHom MNry.

5.3.2 TunoBble TeCcTOBbLIE 3a4aHUA

He npegycmoTtpeHo.
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIEe 3aA4aHUA (3aga4mn, Kencbl)

3apayda Ne1.

OnpenennTb 3MEeKTPUYECKYI0 MOLLHOCTb NpOTMBOAABreHYeckon TypbuHbl TOLl, nap M3 koTopor nocTtynaet B
nogorpesarternib TEXHONOIMYECcKoOW BoAbl. TennoBas MOLLHOCTbL nogorpeBatena 5 MBT, napameTpbl napa nepeg
TypbuHoii: paeneHue 4,5 Mlla, Temnepatypa 400 oC, pgaBneHve B BbIXNONHOM naTpybke TypOuHbl 1,2 Mrla.
BHyTpeHHuIn oTHocuTenbHbI KM Typ6uHel 0,82, KO mexaHudeckm 0,96, Kl reHepatopa 0,98.

3apgaya Ne2

OnpepenuTe pacxon notpebnsemoro TtonnmeBa Ha TOL, ¢ mpoTvMBOogaBneH4eckow TypOUHOW, map M3 KOTOpPOW
nogaeTcs B nogorpeBaTtenb TeXHonormdyeckon BoAbl. [apameTpbl napa nepea TypbuHon 4,5 Mlla, temnepartypa 400 C,
AaBneHune B BbIXNONHOM naTtpybke TypbuHsl 1,2 MlMa. KMO naporeHepatopa 0,9.

5.4 MeToguyeckue matepuansl, onpegensilowime npoueaypbl oLeHUBaHUSA pe3ynbLTaToB oby4eHUs
5.4.1 YcnoBusa gonycka obyyvarowierocsi K npoMeXxXyTo4yHOM aTTecTaumm M Nnopsanok NMMKBUAALUK akageMn4ecKkomn
3a,0MKEeHHOCTHN

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO JloKarbHbIM HOpMaTtuMBHbIM aktom CII6ryYnTn
«MonoxeHne 0 NPOBEAEHUN TEKYLLEETO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm obydaroLmxcs»

5.4.2 ®opma npoBeAeHUs NPOMEXYTOYHOWN aTTecTauum no AUCUUNInNHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUpOBaHMe NHas

5.4.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

B03MOXXHOCTb NMOMb30BaTbCA CMpaBOYHbLIMY Tabnuuamu, KanbKynsTopoM;
Bpemsi Ha nogrotoBky oTBeTa 45 MUHYT.

6. YHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABsTOp 3arnasve | NspgaTtenbcTBo | o4 nsgaHusa | Cchbinka

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa




puropbera O.K., | TennosHepreTuka. Hosocnbupck: https://ibooks.ru/rea
Bopyw O.B. TennoBas  3KOHOMMWYHOCTb HosocnBupckuin ding.php?
napoTypOUHHBbIX rocyaapCTBEHHbIN 2016 short=1&productid=
3HeprobIroKoB: y4eb. TEXHUYECKUI 367494
nocobve yHMBEpCUTET
B. B. bapaHoBckuin, T. |[NaporasoBble M-BO HAVKU 1 BbICLLErO http://nizrp.narod.ru/
FO. KopotkoBa, H. C.|sHepreTuyeckme yCTaHOBKU y metod/tsuitd/166510
TeHeHuk B npoun3BoacTBee obpasosaris P®, C- 5334.pdf
" - | lMeTepb. roc. yH-T Mpom.
3MNEeKTPUYECKON U TENNOBOW N y
3Heprun. PacyeT TennoBow Bﬁéﬁ”ﬁ??&ﬂgﬁ?ﬁ:’m 2022
CXeMbl vyTI/IJ'II/I3aLLI/IOHHOI? SHe.pFe'I:I/IKVI “Canir-
naporasoBow TennoBou ;
) MeTepbypr: BLUT3
3NEKTPOCTaHLNN: y4eb.- CrerynT
mMeToa. nocobue
Bopyw 0O.B., |NaporasoBble ycTaHOBKU Hosocunbupck: https://ibooks.ru/rea
puropbera O.K. yyebHoe nocobue HoBocubupckuin ding.php?
rocyaapCTBEHHbIN 2016 short=1&productid=
TEXHUYECKUI 367521
yHUBEpCUTET
6.1.2 lononHuTenbHas yyebHasa nutepartypa
H. H. Mapgbiwes, M. |AcTouHMKIK TennoBon | M-BO HayKu 1 BbICLLIEMO http://nizrp.narod.ru/
N. Kykones, [I. A.|anekTpuyeckon aHeprumn::| obpasosaHusi PO, C.- metod/tsuitd/165464
Moposos, n. C. |yueb. nocobue MeTtep6. yH-T Npom. 7114.pdf
BasynuH TEXHOMNOIMN U gnu3anHa,
BbICLU. LK. TeXHOOoMmn n 2022
aHepreTukmn,C.-MNeTepb.
NOMUTEXH. YH-T .- CaHKT-
MeTepbypr: BLUT3
cneryntg

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX 1 UHPOPMAaLMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6ubNnoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHas oubnunoteka BLUT CIb MNYMTL [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. bBasza paHHbIXx OOnbLUON TEeXHUYECKON

URL:http://teplokot.ru/

ondnmnoTeku

"Cant TennotexHuka"

[OneKkTpoHHbIN

pecypc].

6.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKOM 6a3bl, HeobxoaMmMon ANA ocyLecTBIeHUA o6pa3oBaTeNibHOro
npouecca no AucumninHe

AyauTopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A
ayguTopust

MynbTmeauniiHoe obopyaoBaHue, cneunanuanpoBaHHast Mebenes, focka
YyebHasa ayguTtopusi




