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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHJapToM BbICllero ob6pasoBaHus no HanpaeneHuio nogrotoBku 13.03.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 143

CocraButens (n):
KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT BepxonaHues A.A.

OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBbLIX YCTAHOBOK U
TennoBbIX ABUraTenen

OT BbInyckatoLen kadenpbl: "pomosa E.H.
3aeegytownin kadegpom

MeToaundeckun otaoen: daxpetgmHoBa A. P.



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb paucumnnuuHbl: CocTtouT B O3HakomneHun 6Gyayuwimx ©GakanaBpoB € HETPagULMOHHBIMU U
BO30OHOBMNSEMbIMA UCTOYHMKAMW 3HEPruu, CTUMYNMpOBaHWE WX AeATEeNbHOCTW ANS pasBUTUS 3TOrO HarnpasreHus
TEXHUKM N TEXHOIOMUMN,

1.2 3apauv AUCUUNNUHGI:

OsHakomneHve CTyAEeHTOB C HETPaAMUUOHHBIMA U BO30OHOBNSAEMbIMU WMCTOYHMKAMU SHEPrUM, COBPEMEHHbLIMU
MeToAamMmn MX UCNorb3oBaHud, npobneMamu 1 nepcnekTuBaMmy pasBUTUS HETPaAOULMOHHOW SHEPreTUKN.

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

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpenBaputensHasa noAroToBka npegnonaraeT co3faHue OCHOBbI AMS (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3Yy4EHUN AUCLIUMNIINH:

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OrlNK-4: Cnoco6eH AeMOHCTPMpPOBaTh NPMMEHEeHNe OCHOBHbIX CMOCOOOB Nnony4YeHus, npeobpasoBaHus,
TpaHcnopTa U UCMOSIb3OBaHUSA TENNOThbl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cucTteMax

3HaTb: cnocobbl npeobpasoBaHUA 3HEpPrUm BeTpa, COMHLA, NPUNNBOB, reoTEPManbHOM 3HEPrMM B 3MEKTPUYECKYHD U
TENMoBYH 3HEPINI0 C NMOMOLLBI COBPEMEHHbBIX TEXHOMOMMIM 1 NOCNEAHUX OOCTVXKEHUN TEXHWUKU, CMOCOObI MCNOMb30BaHUS
BOP gnst npomsBoAacTBa TEMSIOBOW U NEKTPUYECKON SHEPTUN.

Ymetb: aHanm3npoBaTb W CpaBHMBaATb TpaguUWOHHbIE W HeTpaauUUOHHble WCTOYHUKW 3HEeprun; aHanm3npoBaTb
OVNHaMUKY I'IOTpe6J'IeHVI9| QHEepreTn4eCcKkmnx pecypcoB; y4UTbIBaTb 3KOJTIOrM4eckme FIpOGJ'IeMbI HeTpa,EI,MLI,I/IOHHOIZ SQHEPreTuKun.

BnapeTb: pacyeTaMn OCHOBHbIX XapakKTepUCTuk HeTpaguUuMOHHbIX NCTOYHUKOB 3HEPIUX NO 3adaHHbIM MEeTOAMKaM.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTak
THas
paboTa cp dopma
(vacsl) TeKyLlero
Nek. KOHTpOIA

(yacel)

HavnmeHoBaHWe u cogepxaHue pa3nenos, TeM U
y4EOHbIX 3aHATUN

Cemectp
(kypc anst 3A0)

Pasnen 1. BeepgeHnue. OcHOBHble NMOHATUSA "
onpegeneHusi. ConHeyvHble, BETPOBbIE 3MEKTPO-CTAHLUMN.
BuoaHepreTuka.

Tema 1. TpaaMUMOHHblE W HETPAOULIMOHHBLIE WCTOYHUKU
3HEepruu:

TepMuHbl K onpegeneHusl. 3anacbl dHepropecypcoB W
OVHaMuKa WX pacxoda. Jkosyormyeckue npobremsl
aHepreTMkn. MecCTo HeTpaaMUMOHHbIX WCTOYHUKOB B 2 3
YOOBNETBOPEHUN NoTpebHocTel Yernoseka.

Tema 2. CornHeuyHble TennoBble U (POTOINEKTPUYECKUE
3EeKTpOCTaHUnN.

XapakTepUCTUKM COSTHEYHOTO U3MNYYEHHUSI.

dusnyeckme - OCHOBBI npoueccoe  npeobpasoBaHus
COJTHEYHOW 3HeprMn. Buabl CONMHEYHbLIX 3MEKTPOCTaHLUNA. 4 3
ConHeyHble TennoBble W  3MNEKTpUYecKne  CTaHLUUWN.
ConHeyHble hOTOINEKTPUYECKME rEHEPATOPBI.

Tema 3. BeTpoaHepreTnyeckue yCTaHOBKM.

3anacebl 3Heprun BeTpa n BO3MOXHOCTH eé
NCMonb30BaHKS. BeTpoBoi KagacTtp Poccun. 7
Knaccudukaums. OcHoBHble 3NEeMeHTblI. PaboTa
NMoBEepPXHOCTU Mpu OENCTBUM Ha Hee cuibl BeTpa. PaboTta 4 4
BETPOBOIo KoJieca KpblnbyaTtoro Betpogsuratens. Pacuer
noeanbHoOro BeTpsika. BeTpoanekTpoctaHumu.

Tema 4. BuoaHepreTuka:

MepcnekTuBbl NCNoNb30BaHMUs " npon3BoaCTBa.
MpousBoacTBO  TOBapHOro  3TaHona B  Poccumn.
OHeprocogepxxaHue buotonnume. MNMponssBoacTeo buorasa. 3 3

Pasgen 2. leoTepmanbHas aHepreTuka, MCNONb30BaHue
3HEpPrnM okeaHoB 1 Mopen.

Tema 5. [eoTepmanbHas aHepreTuka.

Tennosown pexmm 3eMHOWN Kopbl. NCTOYHMKNM
reotepmanbHoro Tenna. lNoasemHble TepmarbHble BOAbI.
Knaccsbl reotepMarnbHbIX panoHoB. Cxembl
“CnonNb3oBaHMA reoTepmarnbHoi  aHeprun.  CocTosiHve 3 2
reoTepmarbHON 3HepreTukn B Poccuu.




Tema 6. Ncnonb3oBaHWe 3HepPrnn okeaHoB U MOPEN:
OHepreTuyeckme pecypchl OKeaHoB. MpunueHbIE
3NEKTPOCTaHUMN. Wcnonb3oBaHne  SHeprum  BOfH.
OHeprns Mopckux TeveHun. lNMpeobpasoBaHve TennoBon
3HEpPrnm oKkeaHoB.

Pazgen 3. AgepHas n TepmosigepHas aHepreTuka.

Tema 7. ATOMHbIE SHEPreTU4ecKmne YCTaHOBKMU:
OcobeHHocTM paboyero npouecca B sAepHbix JY.
MpuHUMN paBoTbl M OCHOBHbIE XapaKTePUCTUKN AOEePHOro
peakTopa. Knaccudukaumss  aOepHbIX  peakTopoB.
MpuHuunuanbHble cxembl AQC Ha TennoBbIX HEUTPOHaX.
MpuHuunuanbHble cxeMbl ASC Ha ObICTPbIX HENTPOHAX.

Tema 8. TepmosinepHas aHepreTuka:

TonnmBo gns  TepmosifepHon  peakuun.  Peakuun
yrnpaBnsemoro TepMosAepHOro cuHTesa. PeakTopsl,
OCHOBaHHble Ha MarHUTHOM  yaepXaHun. Tokamak-
peakTop.

Pasgen 4. Metogbl nNpeobpa3oBaHUSA TEMMOBOW 3HEpPrum
B 3MEKTPUYECKYIO.

Tema 9. MarHuTerasoguHaMmm4yeckme reHepaTtopsl.
Ml reHepatop. [MnasmeHHbin MM reHepaTtop. MM
YCTaHOBKM OTKPLITOrO M 3aKpbITOro Tvna.

Tema 10. BogopoaHble UCTOYHUKN SHEPTUK:

TonnuBHbIE 3MEMEHTbI. JMeKTpoxXumMuyeckass peakums B
pasnu4YHbIX TUMAaxX TOMMMBHBLIX 3nemeHTax. [lepcnekTuBbl
BOL,OPOAHON SHEPIrETUKMN.

3,75

UToro B cemecTpe (Ha kypce ans 3A0) 34 37,75

KoHcynbTauum n npoMmexyToyHasa attectaums (3ader) 0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 34,25 37,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MnaHoM He NpeaycMOTPeHo

5 BANNBHO-PEATUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHne GanmnbHO-PeNTUHIOBOM CUCTEMbI HE MPEAYCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 Noka3saTenu oLeHNBaHUSA OBYYEHUA

Kon komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

OnK-4

3HaeT cnocobbl  npeobpas3oBaHuMs  3HeprMM  BeTpa,  COMHUA,  MNPUMMBOB,
reotepMarnbHOA 3HEPrMM B 3MEKTPUYECKYI0 U TEMNNOBYKD 3HEPIUMIO C MOMOLLIO
COBPEMEHHbBIX  TEXHOMOIMA M NOCNEAHUX  AOCTMXKEHUMM  TEXHWKKW,  Crnocobbl
ncnonb3oBaHna BOP ansa nponssoacTea TENMOBOW U 3NIEKTPUYECKON SHEPTUMN.

YMeeT aHanuaupoBaTb M CpaBHUBaTb TPaAULMOHHLIE U HETPAOAULMOHHBIE UCTOYHUKN
3HEeprun; aHanuMaupoBaTb AWHAMWUKY NOTpebneHuss SHEepreTUYecKUx pPecypcos;
yunThIBaTb 3KOMOMMYeckne npobrembl HETPaOULIMOHHOW SHEPreTUKN.




Bnageet pac4eTaMm OCHOBHbIX XapakTepuctuk HeTpagunumnmoHHbIX UCTOYHUKOB
QHEPIrmn no 3agaHHbIM MeTOoOuKaMm.

6.2 Cuctema 1 KpMTEpPUM OLLEHUBAHUA

LLikana oueHnBaHuA

KpuTtepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHOe cobecenoBaHne MucbmeHHan paboTa

nuTepartypy, PEKOMEH0BaHHY0 B
3a4yTteHo nporpamme; cnocobeH 00BbACHUTL
B3aMMOCBSI3b OCHOBHbIX NOHATUN
ONCUUNINHBI npv [JOMNOMNHUTENbHbIX

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YpOBEHb 3HaHWA B MNpefenax OCHOBHOMO
yyebHoro matepmana, 6e3 CyLeCTBEHHbIX
OLWMBOK BLINOMHSIET MNPEAyCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWIT OCHOBHYHO

Bonpocax npenogaeatens. [onyckaeT He
CYLLLECTBEHHbIE TMOrPELLUHOCTM B OTBETE,
ycTpaHsieT nx be3 nomoLum
npenogasaTensi.

He 3auyteHo BbIMOJIHEHNN npeayCcMoOTpEeHHbIX

O6yvatowmiica obHapyxmBaeT npobernbl B
3HaAHMSIX OCHOBHOrO y4yeGHoro martepuana,
AonyckaeT nNpUHUMNUanbHble Owubkn B

nporpaMmMon  3adaHui, He 3HakoM C
pekomMeHO0BaHHON nuTepaTtypon, He
MOXET MCNpaBUTb SONYLLEHHbIE OLIMOKHN.

6.3 TunoBble KOHTPONbHbIE 3aAaHusl /MU UHbIe MaTepuarbl, UCNONb3yeMble AN OLeHKU pe3ynbTaToB
oby4eHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

dopMynnpoBKN BONPOCOB

Cemectp 7

Bogopongle NCTOYHUKN SHEPIUn: ANEKTPOXMnN4ecKkasa peakunsa B pasnminyHbIX TUNax TOMJIMBHbIX 3J1EMEHTaXx.

3anacbl 3HepropecypcoB v AMHaAMUKa UX pacxoaa: Mo BuaaM. DKorornyeckue npobrnemMbl SHEPreTUKU.

MecTo HeTpaAWUUMOHHBIX UCTOYHUKOB B YAOBIIETBOPEHUM NOTPEGHOCTEN YenoBeka.

XapaKTepVICTI/IKVI COJIHEYHOIo U3ny4yeHus.

ConHeyHble 3MEeKTPOCTaHLUMM 1 TENMOBbIE: BUAbI COMHEYHbIX 3NIEKTPOCTaHLMM (Ha TepMoaAnHaMN4EeCKOM
npuHUuune, Ha (bOTOSJ'IeKTpMHeCKOM I'IpMHLI,VII'Ie); COJTHEYHbIE KONNEKTOPbI.

dursnyeckme oCHOBbI npoteccoB I'Ip606pa3OBaHI/1FI CONHEYHOW 3Hepruu.

Buabl ConHeYvHbIx 3]'IeKTpOCTaHLI,VII7I. ConHe4Hble TeNnoBbIE U ANeKTpunyeckne ctaHunn.

ConHeyHble (hOTO3MEKTPUYECKNE CTAHLNM.

3anacbl 3Heprum BeTpa U BO3MOXHOCTU €€ UCMONb30BaHuSI.

BeTpoBsown kagacTtp Poccun.

BuoaHepreTuka: NepcnekTnBbl UCNONL30BaHMS.

Knaccudpmkauusi. OCHOBHbIE 3N1EMEHTbI BETPOreHEPaTOPHbIX YCTAHOBOK.

PaboTa noBepxHOCTV Npu OEVNCTBUM HA Hee curbl BETPa.

PaboTa BETPOBOIO KOJ1eCa KpblIib4MaTOro BeTpoaBuraTend.

PacuyeTt ngeanbHoro BeTp4dKa.

BeTpoanekTpoctaHumm.

5|/|03HepreTv|Ka. nepCI'IeKTVIBbI MncnoJsib3oBaHA n Npon3BoacTBa.

npOVI3BOD,CTBO TOBapHOro 3TaHola B Poccun.

3|a(3|3]a|2|3|n]2|3]c||~[o] o |&|e|n|~

OHeprocoaepxaHue 6uotonnus. MNpounssoacTeo Gmorasa.

20 TennoBow pexmm 3eMHOM KOopbl.

21 WMcTouHukm reotepmansHoro Tenna. lNogsemHble TepmarnbHble Bobl.
22 Knaccbl reotepmMarnbHbIX parfioHOB.

23 CxeMbl UICnonb3oBaHWsA reoTepMarbHON SHEPruun.

24 CocTosHMe reotepmMarnbHOM 3HepreTnkm B Poccun.

25 OHepreTuyeckme pecypcbl okeaHoB. [NpunuBHbIE 3MEKTPOCTaHLMN.
26 Mcnonb3oBaHue aHeprum BOJH.




27 OHeprns MOPCKMUX TEYEHUIA.

28 MpeobpasoBaHmne TENNOBOM SHEPTUN OKEaHOB.

29 OcobeHHocTK paboyero npouecca B SaepHbIX QY.

30 MpuHUMN paboTbl M OCHOBHLIE XapakTePUCTUKU SOEPHOro peakTopa.

31 Knaccudpmkauns sgepHbIX peakTopos.

32 MpuHumnuaneHbie cxeMbl AQC Ha TennoBbiX HENTPOHAX.

33 MpuHumnuaneHble cxeMbl AQC Ha BbICTPbIX HENTPOHAX.

34 Tonnmeo ansa TepMosaepHON peakuum.

35 |Peakumu ynpaBnseMoro TepMosiaepHoro cuHTesa.

36 PeaKTOpr, OCHOBaHHbIE€ HAa MarHMTHOM yaep>XXaHuu.

37 Tokamak-peakTop.

38 MI'[] reHepaTop.

39 MnasmeHHbin MIT reHepaTop.

40 MI[] ycTaHOBKM OTKPLITOrO M 3aKpbITOro TMna.

41 BoaopoaHble NCTOYHUKM SHEPTUN.

42 3]'IeKTpOXI/IMVI‘-IeCKaF| peakuunda B pasnnyHbIX TUMNax TOMJIMBHbIX 3J1EMEHTaXxX.

43 MepcnekTBbl BOOOPOOHOW 3HEPrETUKM.

6.3.2 TunoBble TeCTOBbIE 3afaHus
He npegycmoTtpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUsA (3afayuun, Kenchbl)

1. Paccuntatb HeoGXOAMMOE KONMYECTBO BETPOIHEPreTMyYecknx yctaHoBok (BJY) ansa nokpbitua Tpebyemon
Harpysku B 465 kBT, ecnn HoMmHanbHas MOLWHOCTL ogHon BAY coctasnset 100 kBT.

2. Onpegenutb CyMMapHYH MOLLHOCTb BETPAHOro napka, ecnm OH coctouT u3 10 BETPOIHEPreTUYEecKnx
YCTaHOBOK MOLLHOCTbIO No 1,5 MBT 1 5 BeTpo3aHepreTnyeckmx yCTaHOBOK MOLLHOCTbIO no 2 MBT.

6.4 MeToauueckue MmaTepuansl, onpegensiowme npoueaypbl OLeHUBaHUA pe3yNnbTaToB 0by4yeHUs
6.4.1 YcnoBus gonycka o6y4arollerocsi K NpoMexyTo4HoM aTTecTauum U NopsifoK NMKBUAaUumM akagemMmm4eckomn
3a40/MKEHHOCTHN

lMpoBegeHne NPOMEXYTOYHOW aTTecTaumMm perfaMmeHTUPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CIIerynTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOIS YCNEBAEMOCTM U NPOMEXYTOYHOM aTTecTaLmMm obyyaroLwmnxcs»

6.4.2 ®opma npoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCcUunimHe

YcTHada + MucbmeHHas KoMnbloTepHOe TeCcTMpoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalmMu nNo AUCLUNIHe
Bpemsa Ha noagrotoBky otBeTa 30 MUHYT.

7. YYHEBHO-METOAUYECKOE N UHPOPMALIMOHHOE OBECIMNEYEHUE ANCLUUIMITIUHDbI
7.1 YuyebHasa nutepaTtypa

ABTOp 3arnasue | N3paTtenbcTBO | Nog nagaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nurtepaTtypa
B. I'. 3nobuH, A. A.|HeTpagumumoHHble | M-BO HayKu 1 BbICLLIEMO http://nizrp.narod.ru/
BepxonaHues BO300OHOBNSAEMbIE obpasosaHusi PO, C.- metod/tsuitd/170579
NCTOYHUKM aHepruu B| [MeTepB. roc. yH-T NPoM. 5081.pdf
NPOMBbILLIIEHHOW TEXHONOMN N ansamnHa, 2024
TennosHepreTuke. B 2 4.:| BbIcwW. WK. TEXHOMOMMA N
y4ebHoe nocobue Y. 1. 3HepreTukn.—CaHKT-
MeTepbypr: BLUT3
cnierynta
B. I 3nobuH, A. A.|HeTpaguumoHHble | M-BO HayKu 1 BbICLLIEMO http://nizrp.narod.ru/
BepxonaHues BO300OHOBNSIEMbIE obpasosaHusi PO, C.- metod/tsuitd/170691
NCTOYHUKM aHepruu B| MeTepb. roc. yH-T NpoM. 7075.pdf
NPOMBbILLIEHHOW TEXHONOMN N ansamnHa, 2024
TennosHepreTuke. B 2 4.:| BbIcw. WK. TEXHOMNOMMA N
yyebHoe nocobue Y. 2. aHepreTukn.—CaHKT-
MeTtepbypr: BLUT3
crnierynta




7.1.2 JononHuTenbHasa y4yebHasa nutepartypa

EpruH, OaHuen, |B nomckax 3Hepruu: http://www.iprbooksh
EBcTurHeeBa, U., | PecypcHble BOWMHbI, HOBblE Mocksa: AnbnuHa 2019 op.ru/83093.html
Mauak, O. TexHonorum  n Gygyuee Mabnuwep

SHEPreTUKM
Enuctparos, B. B. Bo3obHoBnsiemas CaHkT-MeTtepbypr: CaHKT http://www.iprbooksh

SHepreTnka -MeTepbyprckuin op.ru/43941.html

NOMNUTEXHNYECKUI 2011
yHuBepcuTeT lNeTpa
Benukoro

7.2 MNepeyveHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLMOHHO-CNPABO4YHbLIX 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. basa pgaHHbIX OonblOK TexHudeckon 6ubnuotekn "CanT TennoTexHuka" [OneKTPOHHbIN pecypc].
URL:http://teplokot.ru/

7.3 NepeyveHb NMNLIEH3MOHHOIro U CBOGOAHO pacnpoCTPaHAEMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue matepmanbHO-TEXHUYECKON 6a3bl, HEO6XOAMMON ANA OCYLLEeCTBNEHUA 06pa3oBaTeNnibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekynoHHas ¥ A pyA 4 P A

ayauTopust




