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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHAapTOM Bbicllero obpasoBaHus no HanpaeneHuio noprotoBkn 13.03.01 TenmnosHepreTvka wu
TENNOTEXHUKA, YTBEPXKAEHHBIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 143

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT Heuntannos B.B.
KaHgungat TexHu4eckux HayK, JOLEeHT LnmaHckmin C.P.
OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBLIX YCTAHOBOK U
TenmnoBbIX ABUraTenen

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.
Baeepyownin kadegpom

MeToandeckun otaoen: CmupHoBa B.T".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb paucumnnuHbl: CocTOMT B O3HaKOMIeHMM Oyaywmx 6GakanaBpoB C  HETPagUUMOHHBIMK U
BO30GHOBNAEMbIMA UCTOYHUKAMU SHEPTMKU, CTUMYMMPOBaHWE WX [AeATeNbHOCTU AN pasBUTUS 3TOTO  HarpasneHus
TEXHUKN N TEXHOMOTUMN.

1.2 3apauv AUCUUNNUHGI:

O3HakoMneHne CTYyOEHTOB C HETPagULMOHHBIMKA M BO30OHOBMSEMbIMU WUCTOYHMKAMW 3HEPTUM, COBPEMEHHBLIMMU
MeTogamMmn UX UCMOSb30BaHUA, NpobrneMamMm u NepcnekTMBamMmmn passuTUa HETPaALULMOHHOW IHEPreTUKN.

OcBoeHWe cTyaeHTaMyM MEeTOAOB pacdeTa YCTaHOBOK HETPAOULMOHHOW M BO30OHOBMSIEMOM SHEPreTUKU, OLeHKM
nX aPPEKTUBHOCTH.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpeneaputenbHas noArotoBka npegnonaraeT co3daHWe OCHOBbLI ANsi POPMUPOBaHMUSA KOMMNETEHLUMA, YKa3aHHbIX
B M. 2, MPU U3YyYEHUN OUCLUMIINH:

Tonnueo 1 NpoLecchl rOpeHnst B TENNO3HEPTETUYECKUX YCTaHOBKaX
dusmka

Xumms

BeeneHve B cneumansHOCTb

TexHuveckas TepMoauHaMuKa

M'maporasognHamuka (MasoanmHamuka)

2 KOMNETEHLUWM OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OrlNK-3: Cnoco6eH AeMOHCTPMpPOBaTh NPMMEHEeHNe OCHOBHbIX CMOCOOOB Nnony4YeHus, npeobpasoBaHus,
TpaHcnopTa U UCMOSIb3OBaHUSA TENNOThbl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cucTteMax

3HaTb: crnocobbl Npeobpa3oBaHUsl 3HEPrMM BeTpa, COMHLUA, MPUINMBOB, rEOTEPMAarbHON 3HEPrMu B SMEKTPUYECKYHD U
TENMOBY 3HEPINI0 C NMOMOLLBI COBPEMEHHbBIX TEXHOMOMMIM 1 NOCNEAHUX OOCTVXKEHUN TEXHWUKU, CMOCOOLI MCNOMb30BaHUS
BOP gnst npom3BoAacTBa TEMSIOBOW U NIEKTPUYECKON SHEPTUN.
YmeTb: aHanuavpoBaTb W CpaBHMBATb TPaAWLUMOHHbIE U HETPaaWLUMOHHbIE WCTOYHUKM SHEpruu; aHanvanpoBaTb
OVHaMUKY NoTpebneHus aHepreTMYeckMx pecypcoB; YUUThIBaTb 3KOMOrmyeckne npobnembl HETPAAMLMOHHON SHEPTETUKM.
BnapgeTtb: pacyeTamMmy OCHOBHbIX XapakTEPUCTUK HETPAAMLMOHHBIX UCTOYHUKOB SHEPIMU MO 3aJaHHbIM METOAMKaM.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

HavmeHoBaHve 1 coaepxaHue pasaenos,
TEM U YYeBHbIX 3aHATUI

CemecTp
(kypc ona 3A0)

KoHTak
THas
paboTta

Nex.
(4acel)

CP
(4achbl)

MNHHOBaL.

dopmbl
3aHATUN

Pasgen 1. BeegeHune. OCHOBHbIE MOHATUA U
onpeneneHus. ConHeuHble, BETPOBbIE
3NeKTpo-cTaHumn. brnosHepreTuka.

Tema 1. TpagMUMOHHbIE N HETPagULMOHHbIE
NCTOYHMKWN SHEPIUun:

TepMuHbI 7 onpenenexus. 3anacsbl
3HEPropecypcoB W OuHaMMKa WX pacxoga.
Okonornyeckne npobnembl  3HEPreTUKN.
MecTo HeTpagUUMOHHBIX  WUCTOYHUKOB B
YOOBMNETBOPEHMM NOTPEBHOCTEN YenoBeka.

Tema 2. CornHeyHble Tennosble 7]
POTOINEKTPUYECKNE INEKTPOCTAHLMMN.
XapakTepUCTUKM COSTHEYHOTO U3MNYYEHHUSI.
dusnyeckne OCHOBBbI npoueccoB
npeobpasoBaHUs COSTHEYHOW 3Heprun. Buabl
COSHEYHbIX  anekTpocTaHumin. ConHeyvHble
TENMOBbIE W 3MEKTPUYECKMe  CTaHUUW.
ConHeyHble doTo3aneKTpnyeckune
reHepaTopebl.

Tema 3. BeTpoaHepreTnyeckue ycTaHOBKM.
3anacbl aHeprum BeTpa M BO3MOXHOCTU €€
ucnonb3oBaHusa. BetpoBon kapgactp Poccun.
Knaccudumkaums. OcHoBHble 3MNEMEHTHI.
Pabota noBepxHOCTM Mpu OENCTBMM Ha Hee
cunbl  BeTpa. PaboTta BeTpoBOro komneca
KpbInb4aToro BeTpoABuUratens. Pacuet
naeanbHOro BeTpsika.
BeTpoanekTpoctaHumu.

Tema 4. BnoaHepreTuka:

MepcnekTuBbl MCMNOMb30BaHNWs "
npoussoactea. [1pon3BOACTBO  TOBApHOIO
aTaHona B Poccuun. 3HeprocogepkaHune
6uoTtonnue. NponssoacTeo buorasa.

Pazgen 2. [eoTepmanbHasa 3HepreTuka,
NCMNonb30BaHMEe 3HEPTUN OKEAHOB U MOPEW.

0,6

0,6

0,6

0,6




Tema 5. [eoTepmanbHas aHepreTuka.

TennosBon pexum 3eMHOWN Kopbl. VICTOYHMKK
reotepmMarbHOro Tenna. MoasemHble
TepMarnbHble BoAbl. Knacchl reotepmarbHbIX
panoHOoB. Cxembl NCrnonb30BaHUA
reotepmMarbHoOm 3Hepruu. CoctosiHne
reotepMarbHOW 3HepreTukn B Poccum.

Tema 6. Ncnonb3oBaHWe 3HEpPrnn okeaHoB U
Mopen:

OHepreTuyeckune pecypcebl OKeaHoB.
|-|pVIJ'II/IBHbIe ANEeKTpOoCTaHUunn.
VMcnonb3oBaHne 3HeprumM BOMH. OHeprus
MOPCKMNX TEYEHWUN. MpeobpasoBaHue
TENnnoBOW 3HEPINU OKEaHOoB.

0,6

Pasgen 3. fHApepHaa wn TepmosagepHas
3HepreTuka.

0,6

Tema 7. ATOMHbIE 3HepreTnyeckmne
YCTaHOBKMU:

OcobeHHoCTH pabouvero npowecca B
saepHbix QY. lMpuHuMn paboTbl M OCHOBHbIE
XapaKTepUCTMKN A0epHoro peakTopa.
Knaccudpukauusa A0EepHbIX peakTopoB.
MpuHumMnnaneHble cxembl ASC Ha TennosbixX
HenTpoHax. [lpuHumnuanbHble cxembl A3C
Ha BbICTPbIX HENTPOHAX.

Tema 8. TepmosiaepHasi aHepreTuka:

TonnueBo AnNa  TepMOSAEepHON  peakuuu.
Peakumn  ynpaBnsemMoro  TepMosigepHOro
CVHTE3a. PeakTtopbil, OCHOBaHHblE  Ha
MarHUTHOM yaepXaHun. Tokamak-peakTop.

0,6

Pasnen 4, MeToabl npeobpasoBaHus
TENsoBOW 3HEPTNM B NEKTPUYECKYHO.

0,6

Tema 9. MarHuterasognHammyeckue
reHepaTopebl.

MIrg reHeparop. MnasmMeHHbIN Mrg
reHepaTtop. MIQ ycTaHOBKM OTKpbLITOrO U
3aKpbITOro TUna.

Tema 10. BogopoaHble UCTOYHUKN SHEPTUM:
TonnuBHbIE 3NEMEHTbI. ONEKTPOXMMUYECKas
peakuMsi B pPasnu4HbiX TuUNax TOMMBHbIX
3rNeMeHTax. MepcnekTuBbl BOOOPOAHOM
3HEepreTUKu.

0,6

Utoro B cemecTpe (Ha kypce ansa 3A0)

0,6

KoHcynbTaumm n npoMexytovHas
atTectaums (3ader)

62

0,25

Bcero koHTakTHasa pa6ora u CP no
AvcuunnuHe

6,25

62




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasartenen, KpUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yNnbTaToB 06y4eHUs
5.1.1 MNoka3aTenun oueHuBaHuA

Kog HanmeHoBaHMe oueHOYHOro
[MokasaTenu oueHnBaHWsA pesynbTaToB 0byyYeHus
KoMneTeHunn cpencrtea
1. CnocobeH ocywecTBUTb BbIOOP HETPaAWLMOHHOIO UCTOYHMKA
BOCCTaHaBnueaemon 3Heprum (HVBU3) B COOTBETCTBUM C YCrOBUSIMU
1. Bonpocel YCTHOro
pervoHa.
N cobecefoBaHusl.
OrK-3 2. CnocobeH paccuntaTb SHepreTMyeckuin noteHuman BblIOpaHHbIX
2. MpakTnko-
HVBWN3 B cOOTBETCTBUM C YCNOBUAMU PETVMOHA.
OPVEHTUPOBaHHbIE 3aaHus.
3. OemoHcTpupyeT BnageHve mMeToAamu npaKkTU4eckoro
ncnonb3oBaHus HABW3 B cCOOTBETCTBUM C YCNOBUSIMU pPErMoHa.

5.1.2 Cuctema 1 KputTepum oLeHUBaHUA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne MucbmeHHasn paboTa

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YypOBEHb 3HaHWA B MNpefenax OCHOBHOMO
y4yebHoro matepuana, 6e3 cyLlecTBEHHbIX
OLIMOBOK BLINOMHSAET NPEAYCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWI OCHOBHYH

nuTeparypy, PEKOMEH0BaHHY0 B
3auyTteHo nporpamme; cnocobeH 00bACHNTL
B3aMMOCBSI3b OCHOBHbIX NOHATUN
ONCUUNIUHBI npu [OMONTHUTENbHbIX

Bomnpocax npenogaeaTens. [onyckaeT He
CYLLLeCTBEHHbIE MOrPELLUHOCTM B OTBETE,
ycTpaHseT nx be3 NoMoLLM
npenoaasaTens.

Obyuvatowmiica obHapyxusaeT npobensl B
3HAHUSAX OCHOBHOrO y4ebHoro mMatepuana,
JONycKaeT MpUHUMNUanbHble OLWMOKM B

He 3auTteHo BbINOSTHEHUM npeayCcMOTPEHHbIX
nporpaMmMon  3adaHui, He 3HakoM C
pekoMeH40BaHHON nutepatypon, He

MOXeT ucnpasunTb AoONyLLIEHHbIE OLUNGKMN.

5.2 TunoBble KOHTPOJIbHbI€ 3a4aHUA UNU UHble MaTepuanbl, HeobxoAuMble AN OLleHKU 3HaHUN, YMeHMﬁ,

HaBbIKOB U (UNK) oNbiTa AEeATENbHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB

Kypc 5

Bo,qopongle NCTOYHUKN SHEPInn: AarneKTpoxXxmmmnyeckaa peakuna B pasnnyHbIX TUNax TOMJIMBHbIX 3J1EMEHTax.

3anacbl 3HEPropecypcoB 1 AMHaMMKa UX pacxoda: no Buaam. dKonormyeckme npobnemsl S3HEPreTUKN.

Mecto HeTpaaUUNOHHbIX NCTOYHMKOB B yO0BI1€TBOPEHUN I'IOTpeﬁHOCTEIZ yeroBeka.

XapaKTepI/ICTI/IKI/I COJTHEYHOIo n3ny4eHu4.

npuHUMNe, Ha POTOINEKTPUYECKOM MPUHLIMME); CONTHEYHbIE KOMNNEKTOPLI.

ConHeuHble ANEKTPOCTaHUMn n Tennosble:. BUAbl CONMTHEYHbIX SHeKTpOCTaHLLMVI (Ha TepmMmoanHamMmmn4eckom

duranyeckmne 0CHOBbI NMPOLIECCOB Npeobpa3oBaHnsl CONHEYHON SHEPTUN.

Buabl CONHeYHbIX GJ'IeKTpOCTaHLI,VIVI. ConHeYHble TeNoBbIE U AneKTpunyeckne CtaHunn.

ConHeuHble (hOTO3MEKTPUYECKNE CTAHLNN.

3anacbl 3Heprun BeTpa 1 BO3MOXHOCTU €€ MCMNONb30BaHMS.

BetpoBown kagacTtp Poccun.

BVIOSHepFeTI/IKaZ I'IepcneKTM Bbl NICNOJ1b30BaAHUA.

Knaccmcbvmau,vm. OCHOBHbI€E 311IEMEHTHI BETpOoreHepaToOpHbIX YCTAHOBOK.

ainlZlalo|e|N|o| o |[Mw[N]|=

PaboTa NMOBEPXHOCTN NpU OEeNCcTBUM Ha Hee CUnbl BeTpa.




14 PaboTa BeTpoBOro korneca Kpblfib4aToro BeTpoasuratens.

15 Pac4yeT ngeanbHoro seTpsika.

16 BeTpoanekTpocTaHuuu.

17 BuosHepreTuka. NepcnekTnBbl MCNONb30BaHUSA 1 MPON3BOACTBA.

18 MponssoacTBoO TOBapHOro ataHona B Poccun.

19 OHeprocoaepxaHme bruotonnue. NpounssoacTeo buorasa.

20 TennoBow pexxmm 3eMHOM KOopbl.

21 NCTOYHMKM reoTepmMaribHoOro tenna. MoaseMHble TepmMalibHble BOAbI.

22 Knaccbl reotepmMarnbHbIX parioHOB.

23 CxeMbl UICNonNb3oBaHWsA reoTepMarbHON SHEPrUN.

24 CocTosHMe reoTepmMarnbHOM 3HepreTnkm B Poccun.

25 OHepreTuyeckme pecypcbl okeaHoB. [NpunuBHbIE 3NEKTPOCTaHLMN.

26 Mcnonb3oBaHue aHeprum BOJH.

27 OHeprms MOPCKUX TEYEHUN.

28 MpeobpasoBaHmne TENOBOW SHEPTUN OKEaAHOB.

29 OcobeHHocTn paboyero npouecca B SaepHbIX JY.

30 MpuHUMN paboTbl M OCHOBHLIE XapakTEPUCTUKU SOEPHOro peakTopa.

31 Knaccudukauns saepHbliX peakTopos.

32 MpuHunnuansHble cxembl ASC Ha TennoBbIX HEMTPOHAX.

33 MpuHuMnuanbHeble cxembl AQC Ha BbICTPbIX HENTPOHAX.

34 Tonnueo Anst TepmMosaepHON peakuui.

35 Peakuun ynpaensemoro TepMosgepHoro cMHTesa.

36 PeaKTOpr, OCHOBaHHbIE€ HAa MarHMTHOM yaep>XXaHuu.

37 Tokamak-peakTop.

38 Ml reHepaTop.

39 MnasmeHHbI M, reHepaTop.

40 MI'] ycTaHOBKM OTKPLITOrO M 3aKpbITOro TMna.

41 BoaopoaHble NCTOYHWUKM SHEPTUW.

42 SJ'IeKTpOXVIMVI‘-IeCKaﬂ peakunda B pasnnyHbiX TUMNax TOMJIMBHbIX 3J1EMEHTaXxX.

43 MepcnekTnBbl BOOOPOAHOM 3HEPTrETUKN.

5.2.2 TunoBble TeCTOBbIE 3aaHus

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4ayuu, KEUCbI)

1. Paccuutatb HeobGXoOMMOe KONMMYECTBO BETPOIHEpreTMyeckux ycTaHoBok (BJY) and nokpbitua Tpebyemon

Harpy3ku B 465 kBT, ecrnu HoOMMHanbHas MoLHOCTb ogHon BAY coctaensieT 100 kBT.

2. OnpegenuTb CYMMapHyl0 MOLLHOCTb BETPSIHOTO Mapka, ecnu oH coctouT u3 10 BeTpoIHepreTUYECKmx

YCTaHOBOK MOLLHOCTLI0 No 1,5 MBT 1 5 BeTpo3aHepreTu4eckmx yCTaHOBOK MOLLHOCTbIO no 2 MBT.

5.3 MeTtoguyeckue matepuarnsli, onpegensilolme npoueaypbl oleHUBaHUS 3HaHUN, YMEeHUW, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTU4YeCKOro onbiTa AeATerIbHOCTH)

5.3.1 YcnoBus AonyckKa 06yqalou.|eroc;| K I'IpOMe)KyTO‘-IHOﬁ aTTecTaumMmn U NnopAAOK nNnMKkBngaummn aKageMunyeckom

3a40JTKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMm pernaMmeHTUMpPOBaHO IoKarbHbIM HOpMaTtuMBHbIM aktom CII6rynTn

«lMonoxeHune o npoeegeHnn TekyLero KOHTpona ycneesaeMocTu n npome»(yTquon artrectauum 06yqarou.|,v1xc;|»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas KomnbloTepHOE TeCTUpOBaHME NHas

5.3.3 Oco6eHHOCTU NpoBeAEHUs MPOMEXYTOYHON aTTecTauum nNo AUcCUUnInHe

B TeueHne cemecTpa BbINOMHAOTCSA KOHTPOMbHbIE paboThl;
Bpems Ha nogrotoBky otBeTa no 6unety 30 MUHYT.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE ANCLIUNITIUHDI



6.1 YyebHana nutepaTtypa

ABTOp 3arnasuve M3paTenbcTBO log nspanus Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
Ypanos, C. H. Bo3obHoBnsiemble Hosocnbupck: http://www.iprbooks
WUCTOYHMKN 3HEPrM HoBocnbupckuin hop.ru/47686.html
rocyaapCTBEHHbIN 2014
TEXHUYECKUI
yHMBEpCUTET
6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa
Enuctparos, B. B. Boso6HoBnsemas Cankt-NeTtepbypr: CaHkT http://www.iprbooks
3HepreTuka -MeTepbyprckumin hop.ru/43941.htmi
NONIUTEXHNYECKNI 2011
yHuBepcuTteT NeTpa
Benwukoro
Eprun, OsHwven, |B nouckax 3Heprnn: http://www.iprbooks
EBcturHeesa, W., | PecypcHble BOWMHbI, HOBblE Mocksa: AnbnuHa 2019 hop.ru/83093.htmi
Mauak, O. TexHosormm n  Oyagyuwee Mabnuwep
3HEPreTUKM

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHOPMAaLIMOHHO-CMPABO4YHbLIX CUCTEM

1. OnekTpoHHO-6nbNMoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHasa 6ubnnoteka BLUTO CMB MNYMTAO [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru

3. Bbasa pfaHHbIX OGonblwon TexHudeckon Gubnuotekn "CanT TennoTexHuka" [ONeKTpOHHbI pecypc].
URL:http://teplokot.ru/

6.3 MNepeyeHb NULIEH3MOHHOrO U CBOGOAHO pacnpocTPaHAEMOro NPorpaMmMHOro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTepranbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gUCUUNIInHe

Ayautopus OcHalleHune

MynbTmeannHoe obopyaoBaHue, crneyuanmanpoBaHHas mebenb, gocka
JlekunoHHas y Py, P

ayauTopus




