MuHMCTEPCTBO Hayku 1 Bbicllero obpasoaHusa Poccuiickon ®enepaunm
begepanbHoe rocyfapcTBeHHoe boaxeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET NPOMbBILLIIEHHBIX TEXHOMNOMMNA N An3anHay
(cnerynrtn)

YTBEPXOAKO
OupekTtop BWUTS

JOKYMEHT IIOJITACAH
IEKTPOHHOM NOJIHCHIO
CBEJEHHA O CEPTH®HKATE 311

Ceprudukar: 7d15b88066d31dcb1847af0d7d99b71867218b21
Baagenen: Jlyxammn Ilasea Baagavuposma
t Jeficreurenen: ¢ 11.02.2020 mo 31.12.2022

Pa6oyasa nporpamma .qvicu,unnMHbl

| 51.0.32 | HeTpagmumoHHble 1 BO30BHOBNAEMbIE MCTOYHMKI 3HEPTN B
NMPOMBbILLIIEHHOWN TEMNNO3HEpreTuke

Y4yebHbIN nnaH: ®roC3++b130301-1_19-14.plx

Kadbenpa: | 21 | TennocunoBbIX YCTaHOBOK U TEMMOBbLIX ABUraTenemn

HanpaBneHme NnoAroTOBKU: 13.03.01 T
(CﬂeLl,VIaJ'IbHOCTb) .Uo. ennosHepreTuka n TennoTexHnka

Mpodunb NOAroToBKM: MpoMbIWwneHHasn TennosHepreTnka
(cneunanmsaums)

YpoBeHb o6pasoBaHus:  Gakanaspuat

dopma oby4veHus: OYHast

MnaH yye6HOro npouecca

KoHTakTHa B
CemecTtp g nabora Cam. | KoHTporb, Tpynoée dopma )
(kypc ans 3A0) | ek paGota yac. MKOCTb, | MPOMEXYTO4HOM
unn 3ET aTTecTauum
yn 34 37,75 0,25 2
7 A 24 37.75 0.25 > 3avet

Vroro yn 34 37,75 0,25 2
Pra 34 37,75 0,25 2

CaHkr-lNeTepbypr
2019



Pabouas nporpamma gucLmMniMHbl COCTaBreHa B COOTBETCTBUM C oefeparnbHbiM rocyaapCTBEHHbIM 06pa3oBaTeNnbHbIM
cTaHOapToM Bbicliero obpasoBaHus no HanpaeneHuto nogrotoBkn 13.03.01 TennosHepretka u TENNIOTEXHUKA,
yTBEePXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus U Haykm Poccuiickon ®epepaumm ot 28.02.2018 r. Ne 143

CoctaButens (u):
KaHampat TeXHUYeCKUX Hayk, AOLUEHT BepxonaHues A.A.

Ot kadenpbl cocTaBuTeNs: Konoearnos IN.H.
3aBeaywowmii  kadbeapon TEnnOCUIOBbLIX YCTAHOBOK U
TennosblX ABUraTenen

Ot BbinyckatoLLen kacdenpbi: CwmopoguH C.H.
3asegytowmin kadegpom

MeToanyeckun otgen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb paucuunnuHbl: CocTouT B 03HaKoMneHun 6Oyaywimx 6akanaBpoB C HETPAOULMOHHBIMU U
BO30OHOBNAEMbIMUA WUCTOYHUKAMW SHEPTUW, CTUMYIIMPOBaAHUE WX OEATENbHOCTM M1 pasBUTUS 3TOr0 HanpaereHus
TEXHWKWN N TEXHONOTUN.

1.2 3agauvm gUCLUUNIIVHDI:

O3HakoMNneHne CTYAEHTOB C HETPAAULMOHHBEIMU U BO30OHOBNSAEMbIMU UCTOYHUKAMW SHEPTUKN, COBPEMEHHBIMMN
MEeTOAaMU MX UCMOSb30BaHUs, Npobrnemamm U NepcrnekTuBaMmm pasBuTUs HETPAOULIMOHHOW SHEPTETUKMN.

OcBoeHUe cTygeHTamMn MeTo40B pacyeTa yCTaHOBOK HETPAOULMOHHON U BO30OOHOBSIEMO 3HEPreTUKM, OLEHKM
nx acpheKkTUBHOCTM.

1.3 TpeboBaHuA K NpeaBapuTEeNbLHOM NOAroTOBKE Oby4aloLlerocs:

I'Ipe,uBaleTeanaﬂ noaroToBka npepnonaraet Cco3gaHne OCHOBbl  O51A QDOpMVIpOBaHVIFl KoMMeTeHuun,
YKa3aHHbIX B . 2, npu n3yvyeHnn guCcumninH:

Tonnueo 1 NpoLeCcChl FOPEHNs B TEMMOSHEPTETUYECKUX YCTAaHOBKaX
MaporasoguHammka

BBeneHuve B cneumanbHOCTb

Xumus

dunsmka

dursnka ans TennosHepreTMKos

TexHu4eckas TepMmoamMHammka

2 KOMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-3: Cnoco6eH aeMoHCTpMpOBaTbL NPMMEHEHME OCHOBHbLIX CNOCOGOB Nosly4eHus, npeobpasoBaHus,
TpaHcnopTa U UCNOJIb30BaHUA TENNOTbI B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cuctemMax

3HaTtb: cnocobbl Npeobpas3oBaHUsA 3HEPrMM BETPA, COMHLA, NPUIMBOB, re0TEPMAaribHOM 3HEPrUM B INEKTPUYECKYIO U
TENMOBYD SHEPrnUt0 C MOMOLLbID COBPEMEHHbLIX TEXHOMOrMW U  MNOCNEAHUX LOCTMKEHUA TEXHWUKW, Cnocobbl
ncrnonb3oBaHna BOP ans nponsBoAcTBa TEMSIOBOW U 3NIEKTPUYECKON SHEPTUN .

YMeTb: aHanuMaupoBaTb W CpaBHMBATb TPAOMUMOHHBLIE U HETPaAMLMOHHBbIE WMCTOYHWKM SHEpruu; aHanmsaMpoBaTtb
ONHaMWKy NOTpebeHns SHePreTMYECKUX PECYPCOB; YYNTLIBATb 3KONOrMyeckme Nnpobnembl HETPaANLMOHHOW SHEPTETUKN
BnageTb: pacyeTamy OCHOBHbIX XapakTEPUCTUK HETPAAULIMOHHBIX UCTOMHUKOB 3HEPTMKM MO 3adaHHbIM MeToAuKam

3 PE3YNIbTATblI OBYYEHUA NO AUCUUNNUHE
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Paspen 1. BeegeHune. OCHOBHbIE MOHATUSA U
onpeneneHus.

Tema 1. TpaguuMOHHbIE N HETPAAULMOHHLIE
NCTOYHMKUN SHEPTUN:

3anacbl SHEpropecypcoB M AMHaMMKa WX
pacxoga: no Buaam: yronb; HedTb; ras. 3 3
okonornyeckne nNpobnembl  SHEPreTUKW.
MecTo HeTpaguUMOHHbIX WCTOYHMKOB B
YOOBNETBOPEHMM NOTPEOHOCTEN YeroBekKa.

Tema 2. ConHeyHble TeNnoBble W 7 o)
3NEKTPOCTaHUMK: BUAbI CONMHEYHbIX
3MNEKTPOCTaHUMi (Ha TepMOAUHAMUYECKOM
npuHUune, Ha G OTO3NEKTPUYECKOM
npuHUMNE) ; CONHEYHbIE KOMMEKTOPbI:
dusnyeckne OCHOBBbI npoueccoB
npeobpasoBaHUsl  CONTHEYHOM  SHEPIUW.
CornHeyYHble TennoBble W anekTpudeckne
ctaHuun. ConHeuvHble POTOINEKTPUYECKUNE
CTaHLUMUN.




Tema 3. BeTpoaHepreTuyeckune yCTaHOBKMU:
"opu3oHTanbHble YyCTaHOBKWU. BepTukanbHble
YyCTaHOBKW; YyCTaHOBKM paboTatowme no
rasoguHaMmn4eckomy npuHLUMNY, no
OaBIEHNIO.

Tema 4. BuosHepreTuka:
MepcnekTuBbl ucnonb3oBaHus. [lonyyeHue
TEnmoBOW N 3NEKTPUYECKON IHEPTUMN.

Pasgen 2. [eoTepmanbHass SHepreTuka,
NCMonb30BaHME 3HEPIUN OKEAHOB U MOPEN.

Tema 5. N'eoTepmanbHas aHepreTuka:
Knaccbl reotepmMarnbHbiX pavioHOB. Cxembl
NCMOMb30BaHNA reoTepMarnibHOW  3HEPTUN.
Bbibop CcXem reotepmarbHOM
3NEKTPOCTaHLUNN.

Tema 6. Vicnonb3oBaHne 3Heprum oKkeaHoB n
MOpeWn:

MpunueHble 3MNEeKTPOCTaHLUNN.
Mcnonb3oBaHne aHeprv BONH. OHeprus
MOPCKMX TEeYeHUI; npeobpasoBaHue
TEN0BOW 3HEPTN OKEAHOB.

Pasgen 3. AgepHas aHepreTuka.

Tema 7. ATOMHble  3HepreTudeckue
YCTaHOBKM:

A3C Ha TennoBbix HentpoHax. ADC Ha
ObICTPbIX HENTPOHAX.

Tema 8. TepmosaepHasa aHepreTuka:
Peakunn ynpaBnsemoro TepMOSLEPHOro
CuMHTe3a. Peaktopbl, OCHOBaHHble Ha
MarHUTHOM yaepxaHun. Tokamak-peakTop.

Paspen 4. Metogbl npeobpasoBaHus
TEMNJIOBOW 3HEPTNN B SNIEKTPUYECKYIO.

Tema 9. TepmoaneKkTpnyeckme reHepaTopsbl:
Ml  reHepaTop. [NMnasmeHHbIN Mrg
reHepaTop. MI[] yCTaHOBKM OTKPLITOMO W
3aKpbITOro TMna.

Tema 10. BooopoaHbie MCTOYHUKM SHEPruK:
TonnueHbIE 3NIEMEHTbI. JNEKTPOXUMUYeckas
peakuMs B pasfnyHbIX TUMax TOMMMBHbIX
anemeHTax. [lepcnekTmBbl  BOAOPOAHOM
QHEPreTUKMN.

3,75

Utoro B cemecTpe (Ha kypce ansa 3A0)

34

37,75

KoHcynbTauum n npoMexyTodHas
atTecTtauus (3aver)

0,25

Bcero koHTakTHasa pa6bota u CP no
AVCLUMUNNnHe

34,25

37,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBGHbIM MiaHoM He NpeaycMOTpeHo

5. ®OHJ, OLIEHOYHbLIX CPELCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueB M CUCTEMbI OLLEHUBAHUA pe3ynbTaToB 06yveHus

5.1.1 NokasaTtenu oueHUBaHUA

Koa HanmeHoBaHMe oLeHO4YHOro
MokasaTenu oueHnBaHWsa pesynbTaToB 0byveHus
KoMneTeHunn cpencTtea

1. CnocobeH ocywecTBUTb BbIOOP HETPaAOULMOHHOIO WCTOYHMKA
BOCCTaHaBnmBaemoun aHeprum (HUBU3I) B cooTBEeTCTBMM C YCNOBUSMU

OMK-3 pervoHa. § Bonpocbl YCTHOrO
2. CnocobeH paccunTaTb 3SHEepreTMHeckuin noTeHuman BblOpaHHbIX|cobecenoBaHus.
HVBWD3 B cOOTBETCTBMM C YCIOBUAMU PETUOHA.
3. [lemoHCTpUpYeT BNnageHne Metogamm NpakTU4ecKoro




| [ucnonbaoBanus HUBWS B COOTBETCTBUM C YCIIOBUSIMW PETUOHA.

5.1.2 Cuctema n KpuTEpUM oLeHMBaHUSA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLkana oueHmBaHus
YcTHoe cobecenoBaHne lMucbMeHHas paboTa

O6yualolumMinca nokasblBaeT [0CTaTOYHbIN
YpOBeHb 3HaHWi B npedenax OCHOBHOMO
y4yeGHoOro matepuana, 6e3 CylLLEeCTBEHHbIX
OLINGOK BLINOMHAET MPeayCMOTPEHHble B
nporpaMMe 3afaHus; YCBOWIT OCHOBHYIO

nuTeparypy, pekoMeHA,0BaHHYI0 B
3ayTeHo .
nporpamme; cnocobeH 0OBACHUTB
B3aMMOCBS3b OCHOBHBbIX MOHATUN
ANCUMNNUHBI npu OOMONHUTENbBHbIX

BOMpocax npenodaBatens. ,D,OI'IyCKaeT He
CylwleCTBeHHble norpewHoCcTn B OTBETe,
YCTpaHAeT nx 6e3 nomoLumn npenogaBaTtend.

Ob6yyatowmiica obHapyxuBaeT npobenbl B
3HaHMAX OCHOBHOrO yyebHoro matepuana,
gonyckaeT npuHUMNManbHble ownbkn B
He 3auteHo BbIMNOSTHEHMN NpeAyCMOTPEHHbIX
nporpaMmon  3ajaHui, He 3HaKkoM C
peKkoMeHA0BaHHOW NUTEPaTYpPOn, He MOXET
NcnpaBuTb OONYLLEHHbIE OLLUMOKM.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEO6GX0ANMbIEe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB

Cemectp 7

1 3anacbl 3QHepropecypcoB 1 AMHaMunka Ux pacxoga: no suaam: yrosnb; HerTb; ras. dkonornyeckune I'IpO6J'IeMbI
QHEPreTuKkn.

2 MecTto HeTpaanuMOHHbIX NCTOYHUKOB B yOOBJIIETBOPEHUN I'IOTpe6HOCTel7I YernoBekKa.

ConHeuHble ANeKTpocTaHunMn n  TennoBblie: BUAbl COJTHEYHbIX 3ﬂeKTpOCTaHLI,Mﬂ (Ha TepMmognHamMmn4eCckom
npuHUune, Ha CbOTOQJ'IeKTpVI‘-IeCKOM I'IpVIHLWII'Ie); COJTHEYHbIE KOJI1EKTOPbI.

w

dursnyeckme 0CHOBbI npoteccos ﬂpeO6pa3OBaHMﬂ COJSTHEYHOW QHepruun. ConHeyHble TeNNOBLIE U
QNeKTpu4eckne CtaHuumn. ConHeyHble QDOTOSJ'IGKTpVILIeCKVIe CTaHuunu.

BepTI/I KalnbHble BETPO3NIEKTPUYECKMNE YCTaHOBKHN.

FopmaoHTan bHbl€ BETPO3NIEKTPUYECKNE YCTAHOBKW.

EVIOGHepI'eTVI Ka: nepCI'IeKTVIBbI ncnosfib3oBaHuA.

BroaHepreTuka: Nony4yeHne TeNNOBOWN N ANEKTPUYECKON IHEPTUN.

FeOTepmaanaﬂ SHepreTuka: Knacchl reotepmMarbHbIX paIZOHOB. nepCI'IeKTI/IBbI ncnonb3oBaHUA reOTepmaanoﬂ
QHEeprun.

© ||V &~

10 FeoTepmarnbHas sHepreTuka: Cxembl UCMOSb30BaHNS reoTepMaribHOW 3Heprum (O4HOKOHTYPHas U
[BYXKOHTYpHasi).

11 Wcnonb3oBaHue QHeprnn okeaHoB n Mope|71: NPpUNUBHbIE 3ANEKTPOCTaHUUN.

12 Wcnonb3oBaHue QHeprnn okeaHoB n Mope|71: ncnonb3oBaHMe aHeprnn BOJIH. 3HepFI/IF| MOPCKNX TeYeHun.

13 Mcnonb3oBaHue aHeprm okeaHoB U Mopeii: npeobpasoBaHe TENNOBON SHEPrM OKEaHOoB.

14 ATOMHblE 3HepreTnyeckme yctaHoBku: ASC Ha TennoBbIX HEWTPOHAX.

15 |ATomHble aHepreTuyeckue yctaHoBku: AQC Ha BbICTpbIX HEATPOHAX.

16 |TepmosinepHasi aHepreTuka: TokaMak-peakTop.

17 TepmoanekTpudeckue reHepaTopsl: lNnasmeHHbin M reHepaTop.

18 BOLI,OpOLI,HbIe WUCTOYHUKN SHEPrun: TONNMMBHbIE 3NTEMEHTbI.

19 BOLI,OpOLI,HbIe NUCTOYHUKN SHEPIrUn: aNeKTpoxnmMmnyeckasa peakuna B pasfinyHblX TUNaxX TOMJIMBHbIX 3f1eMeHTax.

5.2.2 TunoBble TeCTOBble 3aAaHUA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kerchbl)

He npeaycmoTpeHo.



5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (MnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 Ycnoeusa gonycka oGy4atoLlerocsi K NpoMeXXyTo4HOW aTTecTauumn u nopsaok NMKBMAALMM akageMnyecKkom
3a0MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKalibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydarowmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHada X MucbmeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUSA NPOMEXYTOYHOM aTTecTauum nNo AUCUUNInHe
Bpemsi Ha nogroToBky otBeTa no 6unety 30 MUHYT.

6. YYHEBHO-METOOMYECKOE U UH®OPMALMUMOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHas nutepaTtypa

ABTOp 3arnaswue | M3gaTtenbcTBo [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
Ypanos C. H. Bo3obHoBnsieMble UCTOYHUKN HoBocunbupck: http://www.iprbooksh
dHepruu Hosocnbupckun op.ru/47686.html
rocyAapcTBeHHbIN 2014
TEXHNYECKUI
yHUBEPCUTET
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
EprvH OsHuen,|B nonckax 3Heprum: http://www.iprbooksh
EBcturHeeBa U.,|PecypcHble BOWHbI, HOBblE MockBa: AnbnuHa 2019 0p.ru/83093.html
Mauak O. TexHonorum un  Gyagyulee Ma6nuwep
SHEepreTnkun
Enuctpatos B. B. Bo3o6HoBnsemas CaHkT-MNeTepbypr: CaHKT- http://www.iprbooksh
aHepreTuka MeTepbyprekui op.ru/43941.html
NOMMTEXHUYECKUIA 2011
yHuBepcuTeT lNeTpa
Benwvkoro

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. 3nekTpoHHO-6MbnnoTeyHas cuctema IPRbooks [OnekTpoHHbIv pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnuoteka BLUTI CIMNB MYNTA, [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX Oonbwon TexHudeckon 6ubnuotekn "Canmt TennoTexHuka" [ONeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

6.3 MNepe4yeHb NULEH3NOHHOIO U CBOBOAHO pacnpoCcTpPaHAeMOoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA OocyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune

MynbTumeamniiHoe 060 OBaHuWe, crneunanmanpoBaHHas mebernb, Jocka
TNekuoHHas Y, o2l pyA ) L p » A
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