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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

OrlK-3: Cnoco6eH AeMOHCTPMpOBaTh NPMMEHEeHNe OCHOBHbIX CMOCOOOB Nnosny4YeHus, 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
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a<
=™ | paboTa

HanmeHoBaHWe n cogepxkaHne pasgenos, TEM U 8 = CP
y4EOHbIX 3aHATUN s g (vacnl)

o9 | Tlek

o

> | (vachl)

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 0,6 )
YOOBNETBOPEHUN NoTpebHocTel Yernoseka.

Tema 2. CornHeuyHble TennoBble U (POTOINEKTPUYECKUE
3EeKTpOCTaHUnN.

XapakTepUCTUKM COSTHEYHOTO U3MNYYEHHUSI.

dusnyeckme - OCHOBBI npoueccoe  npeobpasoBaHus
COJTHEYHOW 3HeprMn. Buabl CONMHEYHbLIX 3MEKTPOCTaHLUNA. 06 5
ConHeyHble TennoBble W  3MNEKTpUYecKne  CTaHLUUWN. ’
ConHeyHble hOTOINEKTPUYECKME rEHEPATOPBI.

Tema 3. BeTpoaHepreTnyeckue yCTaHOBKM.
3anacbl  3HeprMn  BeTpa M BO3MOXHOCTM €€

NCMonb30BaHKS. BeTpoBoi KagacTtp Poccun. 5
Knaccudukaums. OcHoBHble 3NEeMeHTblI. PaboTa
NMoBEepPXHOCTU Mpu OENCTBUM Ha Hee cuibl BeTpa. PaboTta 06 5

BETPOBOrO KoJlieca KpbinbyaTtoro BeTpoABuratens. Pacuet
naeanbHoro BeTpsika. BeTpoanekTpoctaHumu.

Tema 4. BuoaHepreTuka:

MepcnekTuBsl 1CNONb30BaHNsA " npov3BoacTBa.
MpoussoacTBo  ToBapHOro  aTaHona B Poccun.
OHeprocoaepxaHue Guotonnue. Mponssoacteo Guorasa. 0,6 4

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
MCMonb3oBaHMA reotepManbHon  oHeprun.  CocTosiHue 0,6 7

reoTepmarbHON 3HepreTukn B Poccuu.




Tema 6. Ncnonb3oBaHWe 3HepPrnn okeaHoB U MOPEN:

OHepreTuyeckme pecypchl OKeaHoB. MpunueHbIE
anekTpocTtaHumu.  Mcnonb3oBaHne  SHeprun  BOfH.
OHeprns Mopckux TeveHun. lNMpeobpasoBaHve TennoBon 06 7

9QHeprmm okeaHoB.

Pazgen 3. AgepHas n TepmosigepHas aHepreTuka.

Tema 7. ATOMHbIE SHEPreTU4ecKmne YCTaHOBKMU:
OcobeHHocTM pabouyero

npouecca B d4epHbix JY.
MpuHUMN paboTbl U OCHOBHbLIE XapaKTEPUCTUKN SIAEPHOrO
peakTopa. Knaccudukaums A0EpHbIX  PeaKkTOpOB.
MpuHumnuaneHble cxembl ADC Ha TEnnoBbIX HENTPOHAX. 0,6 7
MpuHumnuaneHble cxembl ASC Ha GbICTPbIX HEMTPOHAX.

Tema 8. TepmosinepHas aHepreTuka:

TonnmBo gns  TepmosifepHon  peakuun.  Peakuun
yrnpaBnsemoro TepMosAepHOro cuHTesa. PeakTopsl,
OCHOBaHHble Ha MarHUTHOM  yaepXaHun. Tokamak- 0.6 7

peakTop.

Pasgen 4. Metogbl nNpeobpa3oBaHUSA TEMMOBOW 3HEpPrum

B SMEKTPUYECKYHO.

Tema 9. MarHuTerasoguHaMmm4yeckme reHepaTtopsl.
Ml reHepatop. [MnasmeHHbin MM reHepaTtop. MM
YCTaHOBKM OTKPLITOrO M 3aKpbITOro Tvna. 06 7

Tema 10. BogopoaHble UCTOYHUKN SHEPTUK:
TonnuBHbIE 3MEMEHTbI. JMeKTpoxXumMuyeckass peakums B
pasnu4YHbIX TUMAaxX TOMMMBHBLIX 3nemeHTax. [lepcnekTuBbl

BOJIOPOAHON 3HEPTeTUKN. 0,6 8
UToro B cemecTpe (Ha kypce ans 3A0) 6 62

KoHcynbTauum n npoMmexyToyHasa attectaums (3ader) 0,25
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 6,25 62

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

OrK-3

1. CnocobeH OCYLLECTBUTb BbIGOpP HeTPaaMLUMOHHOrO NCTOYHMKA
BOccTaHaBnnsaemon aHeprum (HIBN3) B COOTBETCTBUM C YCNOBUAMM pErMOHa.

2. CnocobeH paccuutaTb SHepreTMdeckuin noteHuman BblOpaHHbiX HVBU3 B
COOTBETCTBMM C YCINOBUSIMU PETMOHA.

3. [leMOoHCTpupyeT BrageHue MeTodamMu npakTudeckoro mcnonb3oBaHuss HUBUD B
COOTBETCTBUM C YCIIOBUSIMU PEMMOHA.




6.2 Cuctema u KpuTepum oLeHUBaHUSA

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

LLikana oueHuBaHuUA
YcTHoe cobecenoBaHue MucbmeHHas paboTa

O6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWIA B Mpedenax OCHOBHOMO
y4yebHoro martepmana, 6e3 CyLleCTBEHHbIX
OWKNBOK BbLINOMHSET NPEeAyCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWIT OCHOBHYH

nnteparypy, PEKOMEHI0BaHHY0 B
3a4yTteHo nporpamme; cnocobeH 06BACHUTL
B3aMMOCBS3b OCHOBHbIX NOHATUN
OUCLNNUHBI npu [ONONMHUTENbHbIX

Bonpocax npenogaeatens. [onyckaeT He
CYLLECTBEHHbIE TMOTPELUHOCTM B OTBeTE,
ycTpaHsaeT nx 6es nomMoLuu
npenogasaTens.

OO6yuvatowwmiica obHapyxusaeT npobensl B
3HaHUSAX OCHOBHOIO y4ebGHoOro MaTepuana,
JornyckaeT npuHUMNuaneHbele ownbku B

He 3auyTteHo BbINOSTHEHWM npesyCMOTPEHHBIX
nporpammMon  3agaHui, He 3HaKoOM C
PEKOMEHOBaHHOM nnTeparypom, He

MOXeT ucnpaBsunTb AonyLleHHbIe OoLNBKMN.

6.3 TunoBble KOHTPONbHbIE 3a4aHus /UMK UHbIe MaTepuanbl, UCNONb3yeMble ANSl OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n dopmMynUpoBKM BONPOCOB

Kypc 5

BO,EI,OpOD,HbIe NCTOYHUKN SHEPTUN: INEKTPOXNMMNYeCKaa peakumsa B pasiinvyHbIX TNax TOMJIMBHbLIX 3J1IEMEHTaX.

3anacebl QHepropecypcos M AMHaMnkKa nx pacxoga: no smaam. 3konornyeckune I'Ip06ﬂeMbI OQHEPreTukun.

Mecto HeTpaanUMOHHbIX NCTOYHMKOB B yO0OBNETBOPEHUN I'IOTpe6HOCTeIZ YyerioBeka.

XapaKTepI/ICTI/IKI/I COJTHEYHOIo n3ny4eHu4.

ConHeuHble ANEKTPOCTaHUMN 1 TennoBble: BUAbl COJNTHEYHbIX SJ'IeKTpOCTaHLLI/II‘/‘I (Ha TepMoanHaMn4eCKom
npuHuune, Ha (bOTOSJ'IeKTpI/I'-IeCKOM anHumne); COJTHEeYHble KOMEeKTOopbl.

®ur3nyecKne 0CHOBbI MPOLIECCOB Npeobpa3oBaHns CONHEYHON SHEPTUN.

Buabl CONHeYHbIX SJ'IeKTpOCTaHLI,VIIZ. CornHeyHble TensnoBble U ANeKTpn4eckne ctaHumnn.

ConHeuHble (bOTOSJ'IeKTpI/I'-IeCKVIe CTaHuunn.

3anacebl SHEeprmn seTpa  BOSMOXXHOCTU €€ 1CMnoNb30BaHUS.

BetpoBown kagacTtp Poccun.

5|/|03HepreTv||<a: I'IepcneKTM Bbl NICNOJ1b30BAHUA.

KﬂaCCVI(*)VIKaLlVIFI. OCHOBHbIE 31EMEHTHI BeTporeHepaToOpHbIX YCTAaHOBOK.

PaboTa NOBEPXHOCTU NMpun OEencTBMM Ha Hee Cunbl BeTpa.

PaboTta BETPOBOIO KoJ1eca Kpblfib4aToOro seTpoaBuraTens.

PacueT ngeansHoro BETPAKa.

BeTpoanekTtpocTaHuuu.

BuoaHepreTrka. MepcnekTMBbl UCMONb30BaHMS U NPOU3BOACTBA.

MponssoacTBO TOBapHOro ataHona B Poccuu.

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

OHeprocoaepxaHue buotonnume. MNpounssoacTeo Grorasa.

20 TennoBowm pexxum 3eMHOWN Kopbl.

21 McTouHMKM reoTepManbHoro Tenna. logsemHble TepmarnbHble BOAbI.
22 Knaccbl reotepMaribHbIX panoHOB.

23 CxeMbl UICNonNb30BaHWS reoTepMarbHON SHepruu.

24 CocTogHue reotepmMarnbHOM 3HepreTnku B Poccun.

25 OHepreTuyeckme pecypcbl okeaHoB. [punuBHbIe aNeKTPOCTaHLMK.
26 Mcnonb3oBaHue 3Heprum BOSH.

27 OHeprns MopcKMX TeYEHUN.

28 MpeobpasoBaHne TENNOBOW SIHEPTUN OKEAHOB.




29 OcobeHHocTn paboyero npouecca B SaepHbiX JY.

30 MpuHUMN paboTbl U OCHOBHLIE XapaKTEPUCTUKU SOEPHOrO peakTopa.

31 Knaccudukauns agepHbix peakTopos.

32 MpuHunnuansHble cxembl ASC Ha TennoBbIX HEMTPOHAX.

33 MpuHumnuaneHble cxeMbl AQC Ha BbICTPbIX HENTPOHAX.

34 | Tonnueo Ans TepMosiaepPHON peakLumm.

35 |Peakuuu ynpaBnseMoro TepMosifepHoro cuHTesa.

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 SHEPTUMN.

42 SJ'IeKTpOXVIMVI‘-IeCKaﬂ peakunda B pasninyHbiX TUNax TOMJIMBHbIX 3J1EMEHTaXx.

43 MepcnekTBbl BOOOPOOHOW 3HEPrETUKM.

6.3.2 TunoBble TecTOBble 3a4aHUA
He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3agayun, Kenchbl)

1. PaccuntaTe HeobGXxooumoe KOMMYeCTBO BETPO3HepreTMyeckux yctaHoBok (BJY) ans nokpeitns Tpebyemon
Harpy3ku B 465 kBT, ecrnu HoOMMHanbHast MoLHOCTb oaHon BAY coctaensieT 100 kBT.

2. Onpegenutb CyMMapHyl0 MOLLHOCTb BETPAHOro napka, ecnum oH coctouT u3 10 BeTpO3HEepreTUyecKkmnx
YCTaHOBOK MOLLHOCTLI0 No 1,5 MBT 1 5 BeTpo3aHepreTu4eckmx yCTaHOBOK MOLLHOCTbIO no 2 MBT.

6.4 MeToauyeckue MmaTepuansl, onpegensiowme npoueaypbl OLEeHUBaHUA pe3yNnbTaToB 0by4yeHUs
6.4.1 YcnoBus gonycka obyyaroLwerocs K NpoMexXyTo4HOM aTTecTaumMm U NOpAAOK NMKBMAALUN aKageMn4yecKomn
3a40/MKEeHHOCTHN

lMpoBegeHne NPOMEXYTOYHOW aTTecTaumMum pernaMmeHTUMPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6rynTn
«lonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCneBaeMoCTU 1 MPOMEXYTOYHOW aTTecTaumny oby4qatoLwmxcs»

6.4.2 ®opma npoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCUUnimHe

YcTHas + MNucbmeHHas KomnbloTepHOE TeCTUpOBaHME NHas

6.4.3 Oco6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum No AUCLUNIIMHE

B TeueHne cemecTpa BbINOMHAOTCSA KOHTPOMbHbIE paboThl;
Bpems Ha nogrotosky oteBeta 30 MUHYT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspgaHus | Ccblnika
7.1.1 OcHOBHas y4yebOHasa nutepartypa
B. I. 3no6uH, A. A.[HeTpaguumoHHble n| M-Bo Hayku 1 BbiCLLETO http://nizrp.narod.ru/
BepxonaHues BO306HOBNAEMbIE o6pazoBaHusi PO, C.- metod/tsuitd/170691
NCTOYHMKM 3Heprmumn B| MeTepb. roc. yH-T NpoMm. 7075.pdf
NPOMbILLITEHHOMN TEXHOMNOIMN U gn3anHa, 2024
TennoaHepretuke. B 2 u4.!| BbicL. LK. TEXHONOMMMN U
y4ebHoe nocobue Y. 2. aHepreTukn.—CaHKT-
MeTepbypr: BLUT3
cnerynta
B. I. 3no6uH, A. A.|HeTpaguumoHHsbie M| M-Bo Hayku 1 BbICLIETO http://nizrp.narod.ru/
BepxonaHues BO306HOBNsEMbIE o6pazosaHust PO, C.- metod/tsuitd/170579
WUCTOYHUKN 3Heprum B| lMeTepb. roc. yH-T Npom. 5081.pdf
NPOMbILLITEHHOMN TEXHOMNOIMN U gn3anHa, 2024
TennosHepretuke. B 2 u4.!| BbicL. LK. TEXHONOMMMN ©
yyebHoe nocobue 4. 1. 3HepreTMkn.—CaHKT-
MeTepbypr: BLUT3
cnerynta

7.1.2 lononHuUTenbHasa y4ebHasa nutepartypa




EpruH, Oanuen, |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-MeTepbypr: CaHKT http://www.iprbooksh

SHepreTnka -MeTepbyprckuin op.ru/43941.html

NOSINTEXHNYECKUN 2011
yHuBepcuTeT lNeTpa
Benukoro

7.2 MNMepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMAaLMOHHO-CMPABO4YHbIX CUCTEM

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

2. OnekTpoHHas oubnuoteka BLUT CIb MNYTMTL [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa pgaHHbIX OGonblOK TexHudeckon 6ubnuotekn "CanT TennoTexHuka" [OneKTPOHHbIN pecypc].
URL:http://teplokot.ru/

7.3 Mepe4veHb NULEH3UOHHOIro U CBOBOAHO pacnpocTpaHAeMoro nporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHune matepmanbHO-TEXHUYECKOoN 6a3bl, HEO6X0AMMON AN OCYLLEeCTBNEHUA 06pa3oBaTenibHOro
npouecca no gucuunnuHe

AyauTtopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebernb, Jocka
JlekynoHHas ¥ A pyA 4 P A

ayautopus




