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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTeribHOM NporpaMmmsbl

BasoBasi I:I O6snasartenbHas l:l JononHuTensHo
Bnok 1: saBnsieTcst hakynbTaTMBOM

BapuatusHag Mo BbIGOPY

1.2. Uenb aucumnnuHbl
. CocTonT B 0O3HakommeHun Oyaywmnx OakanaBpOB C anbTEPHATUBHBIMU WUCTOYHMKAMU SHEPTUW,
CTUMYNUPOBaHNE UX AEATENBHOCTU ANA pa3BUTUSA 3TOro HanpaBeHUss TEXHUKN U TEXHOMNOMUM.

1.3. 3agaum gucumnnuHbI

. O3HakomneHue CTYAEeHTOB C HETPaAMLMOHHBIMU UCTOYHMKAMU SHEPrun, COBpEMEHHbIMU MeToaaMu
X MUCMNoNb30BaHWUA, nNpobrnemamu M NepcnekTuBamu pasBuUTUS HETPaAULMOHHOM 3HepreTukn. OcBoeHue
CTyaeHTaMn MeTOA0B pacyeTa YCTAaHOBOK anibTEPHATUBHOW 3HEPreTUKK, OLEHKM UX 3 EKTUBHOCTM.

1.4. Nepe4yeHb NNaHMpPyeMbIX pe3ynbTaToB 00y4YeHus No AUCLUNIINHE, COOTHECEHHbIX C
nnaHMpyemMbIMU pe3ynibTaTaMn OCBOEHUs1 o6pa3oBaTenibHOW NporpamMmmbl

Kop,

ATan opMmnpoBaHus
KoMMeTeHLun dopmynvpoBKa KoMrneTeHUUm

cnocobHoCcTb npoBOAUTb pacyeTbl NO TUNOBbIM METOANKAM,
NPOEKTUpOBaThb TEXHONIOTNMYECKoe oGopy,qoaaHVle C
ncnonb3oBaHMeM CTaHOApPTHbLIX CpeacTB aBTOMaTu3aumn
NPOEKTUPOBaHMNA B COOTBETCTBUN C TEXHNYECKUM 3aaHNEM

MNK-2

MnaHupyemble pe3ynbTaTbl 06y4eHNsA

3HaTb:
1) KOHCTPYKLMM NPOrpeECCUBHbLIX UCTOYHUKOB SHEPTUM TEMNOTEXHOMOMMYECKUX YCTAHOBOK
2) MeToaMKW COCTaBEHUsI TENNOBbLIX GanaHcoB.,
3) TUNOBblE METOAMKN PACHETOB UCTOYHUKOB SHEPIUM TEMNOTEXHOMOIMYECKUX YCTAHOBOK,

1) BbI6VIpaTb onTuMalibHyr0 KOMMNOHOBKY MCTOYHUKOB 3HEPIrnn TenJ1I0OTEXHOJTOTMYECKNX YCTaHOBOK
2) npoBOAUTb pacyeTbl NO TUMOBbIM METOAUKaM

Bnapets:
1) ocHoBamu pacyeTOB TennoBbIX 6anaHcoB,
2) OCHOBaMM pacyeToB ANEMEHTOB MCTOYHWKOB SHEPIrUMN TEMNOTEXHOMNOIMYECKNX YCTaHOBOK,

1.5. AucumMnnuHbl (NPaKTUKK) obpasoBaTenibHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4:

TennomaccoobmeHHoe obopynoBaHue B TennotexHonormsax (MK-2)

HarHeTtaTtenu n TennoBble ABUraTenu B aHepreTuke TennotexHonormnn (MK-2)
MHdopmaTuka B 3agadvax TennosHepreTmkn u TennotexHonorusax (MK-2)
TennoTexHonornyeckne Komnnekcol U 6esotTxoaHsle cuctemsl (MK-2)
OHeproreHepupytollee obopyaoBaHue B TennotexHonorusax (MK-2)
KoHCTpyKUUWOHHBIE MaTepuansl B TennotexHonorum (MK-2)

KomnbroTepHas rpaduka (MK-2)

TennoTexHonorMyeckne NpoLeccl B LLennono3Ho-6ymaxHom npoussoactee (MK-2)
Cucrtembl aBTOMaTM3MPOBaHHOIO NPOEKTUPOBaHUA B TennoTexHonornn (MNK-2)
MHdopmaLmoHHasa 6e3onacHOCTb TennoTexHonornyecknx oobektos (MK-2)

PNA 13.03.01 lNporpeccrBHbIE NCTOYHUKWN SHEPTUN TEMMOTEXHOMNOMMYECKNX YCTaHOBOK CtpaHnua 3 13 9



2. COOEPXAHUE OAUCLUUMNIIUHDbI

O6bem (4achl)
HanmeHoBaHwWe 1 cogepxaHue oS . 85 88
y4ebHbIX Mogynen, TeM u hopM KOHTPONS _?, 2 % % % 2
°gl°gg 8¢
YyebHbIn Moaynb 1. BeBegeHne. OCHOBHbIE MOHATUSA U onpeaeneHus.
Tema 1. TpaguUUMOHHbIE N HETPAANLIMOHHBIE UCTOYHUKN SHEPTUN:
3anacbl 3HepropecypcoB 1 AMHaMKUKa UX pacxofa: no Buaam: yrofb; HeddTb; ras. 12
Skonornyeckune npobnembl aHepreTukn. MecTto HeTpagULUOHHbBIX MICTOYHUKOB B
YOOBNETBOPEHUN NOTPeBHOCTEN YenoBeka.
Tema 2. ConHeYHble 3NeKTPOCTaHLMM U TENNoBbIe: BUAbI CONHEYHbIX
3NEeKTPOCTaHUMM (Ha TepMOAMHaMMUYECKOM NPUHLINNE, HA POTOINEKTPUYECKOM
NPUHUMME) ; CONHEYHbIE KONNEKTOPbI: 12
dusmnyeckmne OCHOBbI NPOLLECCcoB NpeobpasoBaHUs corHe4HOM aHeprum. ConHeyHble
TENMOBbIE U ANeKTpudeckne ctaHumm. ConHeyvHble (POTOINEKTPUYECKNE CTAHLIMN.
Tema 3. BeTpoaHepreTnyeckne yCTaHOBKU:
"opu3oHTanbHbIe YCTaHOBKW. BepTrkanbHble yCTaHOBKK; yCTaHOBKM paboTatowme no | 12
rasogMHaMmnyeckoMy NpuUHUMMNY, N0 AaBNEHMIO.
Tema 4. buoaHepreTuka: 14
[MepcnekTnBbl UCNosib3oBaHu4. [NonyyeHne TennoBoOn U ANIEKTPUYECKON SHEPTUN.
Tekywmn koHTponb 1. (onpoc) 2
Y4yebHbI Moaynb 2. [eoTepmanbHas SHepreTrka, UCNonb30BaHNE dHEPrn OKEaHOB U MOPEWN.
Tema 5. l'eoTepmanbHas aHepreTuka:
Knaccbl reoTepmarnbHbiX paioHoB. CxeMbl MUCMOMb30BaHWSA reoTepMarnibHon aHeprun. | 12
Bbi6op cxeM reoTepmarnibHOM 3N1EKTPOCTaHLMN.
Tema 6. Vicnonb3oBaHue aHeprnm okeaHoB N MOPE:
MpunrBHbIE ANEKTPOCTaHUMK. VIcnonb30BaHWe 3HepPrn BOsH. QHEPrust MOPCKUX 12
TeyeHu; npeobpasoBaHue TENSIOBOW IHEPTMM OKEaHOB.
TeKyLWwmMn KOHTponb 2. (0npoc) 2
Y4yeOHbIN MoAaynb 3. AgepHasi aHepreTuka.
Tema 7. ATOMHbIE 3HepreTuyeckne yCTaHOBKU: 14
A3C Ha TennoBbIx HenTpoHax. ASC Ha BbICTPbIX HENTPOHAX.
Tema 8. TepmosinepHas sHepreTuka:
Peakuusa ynpaBnsgemoro TepMosifiepHoOro cuHTe3a. PeakTopbl, OCHOBaHHbIE Ha 14
MarHUTHOM yaepxaHuu. Tokamak-peakTop.
TeKywmn KOHTponb 3. (onpoc). 2
Y4yebHbI Moaynb 4. MeToabl Nnpeobpa3oBaHUs TEMMOBON SHEPTUN B NEKTPUYECKYHO.
Tema 9. TepmoanekTpuyeckune reHepaTopbi:
Ml reHepaTtop. NnasmeHHbin M reHepaTop. MIT[] yCTaHOBKM OTKPLITOrO U 14
3aKpbITOro Tmna.
Tema 10. BogopoaHble UCTOYHUKN SHEPTUN:
TonnvBHbIE 3NEMEHTLI. DNEKTPOXUMUYECKasi PeakuUs B pasrnmyHbIX TUnax 14
TONNMBHBIX 3NemMeHTax. [epcnekTuBbl BOOOPOAHON SHEPreTUKM.
Tekywmn KOHTposb 4. (onpoc) 2
lNMpomexyToyHasa aTTecTauus Nno AMcumnnmnHe (3a4er) 6
BCEIO: | 144

3. TEMATUYECKWIA NMNAH

3.1. Nlekuum
Homepa OuyHoe 06y4yeHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune

N3y4aeMbIx TeM Homep Obbem Howmep OBbem Homep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)

1 8 2

2 8 4

3 8 4

4 8 4

5 8 2

6 8 2
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O4yHoe 06y4yeHne O4HO-3a04HOE 06y4eHMEe 3ao4yHoe oby4eHune

Homepa
Homep O6bem Howmep O6bem Howmep O6bem
N3y4aemblx Tem cemecTpa (yachbl) cemecTpa (4achbl) cemecTpa (yachbl)
7 8 4
8 8 2
9 8 2
10 8 2
BCEIO: 28

3.2. MpaKkTnyeckne n ceMMHapckue saHATUSA

Homepa Ha O4yHoe 06y4yeHne OuHo-3a04Hoe 3ao4Hoe oby4yeHne
U3ydaeMbIX VIMeHOBaHVIev 06y4eHme

Tem 1 popma 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (vachbl) cemecTtpa (vachbl)

2 CornHeyYHble anekTpocTaHuum 8 3

3 BeTpsHble anekTpocTaHumu 8 3

4 BuosHepretuka 8 2

5 [eoTepmanbHas sHepreTuka 8 6

6 OHeprusa okeaHoB 1 Mopen 8 8

7 AnepHas aHepreTuka 8 5

8 TepmosigepHas aHepreTuka 8 5

9 TepmoanekTpuyeckune 8 5

reHeparopbl.
10 BopopoaHas sHepreTuka. 8 5
BCEIO: 42

3.3. JlabopaTopHble 3aHATUA
He npegycmoTpeHbl

4, KYPCOBOE NPOEKTUPOBAHUE
He npegycmoTpeHo

5. TEKYLMU KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLErOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve

y4e6Hbix dopma Y oby4yeHne y
mogaynew, no

KOHTpOnA

KOTOPbIM por] Homep |\ npo | HOMeP | yiongo | HOMEP 1 yioneo
npoBOAMTCA 3HaHUN cemecTpa cemecTpa cemecTpa

KOHTPOMb

1,2,3,4 onpoc 8 4

6. CAMOCTOATEJIbHAA PABOTA OBYYHAKLIEIOCA

OuyHO-3a04HOE

Buabl CaMOCTOSTENbHOM paboThi OuyHoe 06y4eHne obyueHie 3ao4Hoe oby4eHne

o6yqa}ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem

cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YcBoeHVe TeopeTu4eckoro marepuana 8 38
[MoaroToBKka K NPaKTUYECKUM 3aHATUAM 8 30
MoprotoBka k 3a4eTy 8 6
BCEIO: 74

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

7.1. Xapaktep1McTuKa BUAOB U UCNMONb3YyeMbIX UHHOBALMOHHLIX (POPM YyYEeOHbIX 3aHATUN
He npegycmoTpeHbl

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHNN 00yYaroLWMXCA AN NPOMEXYTOYHOMN
aTTecTaumm

TpagvumnoHHasa | X 6annbHO-penTUHroBas

8. OBECIMNEYEHUE ANCLUUMINUHDI
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8.1. YuebHaa nuTtepartypa
a) OCHOBHas y4ebHas nuTepaTtypa

1. Yoanos C.H. Bo306HOBNsSieMble NCTOYHUKM 3HEPIUM [ONEKTPOHHbIN pecypc]: yuebHoe nocobue/
YpaanoB C.H.— OnekTpoH. TekcToBble AaHHble.— HoBocnbupck: HoBOCMOMPCKMIA rocyaapCTBEHHbIN
TexHuyeckun ynneepcuteT, 2014.— 460 c.— Pexxum goctyna: http://www.iprbookshop.ru/47686.—
OBC «IPRbooks».

6) gononHuTenbHasa y4ebHas nuTepaTypa

2. OaHnen Eprun B nonckax aHeprumn [SNekTPoHHbIA pecypc]: peCypCHble BOWHbI, HOBbIE TEXHOMOMMU 1
oyaywee sHepreTukn/ [aHnen EpruH— 3nekTpoH. TeKCTOBble AaHHble.— M.: AnbnuHa MNabnuwep,
2016.— 712 c.— Pexum goctyna: http://www.iprbookshop.ru/42039.— 3BbC «IPRbooks».

3. l'epmaHoBuY B. AnbTepHaTUBHbIE UCTOYHUKM SHEPTUM U dHeprocbepexeHune. MNpakTtuieckne
KOHCTPYKLIMM MO UCMONb30BaHUI0 3HEPrUK BETPA, COMHLA, BoAbl, 3eMNu, broMacchl [ONeKTPOHHBIN
pecypc)/ l'epmaHoBuy B., TypunuH A.— 3neKTpoH. TekcToBble AaHHble.— CI16.: Hayka n TexHuka,
2014.— 320 c.— Pexum goctyna: http://lwww.iprbookshop.ru/28775.— 3BC «IPRbooks».

8.2. MepeyeHb y4yeGHO-MeTOAMYECKOrO oGecneyeHUs Ans caMocToATesNIbHON paGoTbl o6y4atlowmxcs
no AvcuunnuHe

1. OnekTpoHHas 6ubnmoteka CIM6 MNYMNTH - http://www.iprbookshop.ru.
2. OnekTpoHHas 6ubnuoteka BLUTS CI6 MNYMTA - http//nizrp.narod.ru/ebmu_m.htm.

8.3. NepeyeHb pecypcoB MHGPOPMaALMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XoAUMbIX AN OCBOEHUSA AUCLUNIIUHBI

1. N3paTtenbckuin gom M3N- publish@mpei.ru, publish@mpei- publishers.ru.

8.4. MepeyeHb MH(POPMALMOHHBLIX TEXHOIOTUI, UCMOSIb3YEeMbIX MPU OCYLLEeCTBNEHUN
o6GpasoBaTenbLHOro npouecca no AUCUUNIIMHe, BKINOYas nepevyeHb NporpaMmHoro oGecneyeHus u
MH(OPMAaLMOHHbIX CNPABOYHbIX CUCTEM

1. Microsoft Windows 8.1.
2. Microsoft Office Professional 2013.
3. PTC Mathcad 15.

8.5. OnucaHme matepnanbHO-TEXHMYECKON 6a3bl, HEOOGXOAMMOM ANSA OCYLLEeCTBNEHNA
ob6pasoBaTenbHOro npouecca no AUCLUNINHe

1. CtaHgapTHO obopyaoBaHHas ayauTopus.
2. KoMNbHOTEPHBIN KNacc ¢ MynbTUMEAUAHBIM KOMMIIEKCOM U BbIXOAOM B MHTEPHET.
3. BugeonpoekTop ¢ 3KpaHOM.

8.6. UHble cBegeHus n (Mnn) matepuansol

1. JeMOHCTpaLUMOHHbIe, pasgaToyHble MaTepuarnbi.

2. Katanoru sHepreTuyeckoro obopynosaHus.

3. Habopbkl cnangos Ha aneKTPOHHOM HocuTene.

4. MakeTbl 3NeMeHTOB TENJOBLIX ABUraTenen n XonoannbHbIX MaLluvH.
5. HaTypHble 06pa3subl 3NeMeHTOB NPOTOYHbIX YacTen TypOuH.

9. METOAMYECKUE YKASAHUA ANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ONCLUUNJINHDbI
Buabl yuebHbIx
3aHATUI U
camocTosiTesbHas OpraHnu3saums geatensHocTy obyyatoLlerocs
paboTa
obyyvaromxcs
Jlekumm MpopaboTka paboyen nporpammel, yaensass ocoboe BHUMaHUE Liensam u sagadyam

CTPYKTYype 1 coaepXxXaHuo gUCunninHbl.

KoHcnekT nekuum: KpaTKoO, CXxeMaTn4Ho, nocriegoBaTtesyibHO (*)I/IKCI/IpOBaTb OCHOBHbIE
NoNoXXeHwu4d, BbiIBOObI U C*)OpMyJ'IVIpOBKVI; nomMmeYaTtb BaXXHble MbICITU, BblOENATb
KIoYeBble CloBa, TEPMUHbI.
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Buapbl y4ebHbIx
3aHATUUN N
CaMoCTodATENbHAA OpFaHVI3aLI,VI$| OeATeNnbHOCTU o6yqa|ou.ler009|
paboTta
oby4aroLmxcs

lMpoBepka TEPMUHOB, MOHATUI: OCYLLIECTBIIATL C MOMOLLbIO 3HLUMKAONEANN,
CrnoBapeMn, CNpaBOYHUKOB C BbIMMCbIBAHNEM TOJIKOBaAHWU B TETpaap.
PaboTta c TeopeTnmyeckum maTepmanom: HamT OTBET Ha BOMPOCHI B PEKOMEHAYEMON
nutepaType, ecrnm CamoCTOATENBHO He yaaeTcs pa3obpartbecs B maTepuarne,
HeobxoaMMo cchopMynupoBaTh BONPOC M 3afaTb NpenogasaTento Ha KOHCYNbTauum
UIM Ha NPaKTU4ECKOM 3aHATUN 1 ap.

MpakTnyeckue PaboTta ¢ TeopeTuyeckMMn NONOXEHUSIMU Kypca, NOAroToBKa OTBETOB K

3aHATUSA KOHTPOIbHbIM BONpOCcaM, NPOCMOTP pekoMeHayeMoun nutepaTypbl. PeleHne 3agay
no anropMTMam ykasaHHbIX paboT, aHanm3 NonyyYeHHbIX pe3ynbTaToB,
dopmMynmnpoBka BbIBOJOB M Ap.

CamocTodatencHasa | PacwmpeHue u 3akpenneHue 3HaHun, YMEHUA U HaBbIKOB, YCBOEHHbIX Ha

paboTta NPaKTUYECKUX 3aHATUAX NYyTEM CaMOCTOSATENbHOW NpopaboTkn y4ebHo-
METOAMYECKNX MaTepmnarnos Mo QUCLMMIMHE U OPYTMM UCTOYHUKAM MHOpMaLmK.
Mpun nogroToBke K 3a4eTy HeobxoaMmMo npopaboTaTte pEKOMEHAYEMYIO NUTEPAaTYpYy,
COCTaBMWTb afniroOpMTMbl OTBETOB Ha BOMPOCHI , MPOAYMaTb OTBETbI HA BO3MOXHbIE
[OMNONHUTENBbHBbIE BONPOCHI Npenogasarersi.

10. ®OH/] OLIEHO4YHbLIX CPEACTB
AndA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnnucaHme nokasareneun un KputepueB ouleHUBaHUA KOMMeTeHUUn Ha pPa3finyHbIX ITanax nx
CbOpMMpOBaHVIH, onucaHue LwKan oueHnBaHusA

10.1.1. NMoka3aTenu oueHUBaAHMA KOMNETEHLMIA Ha 3Tanax ux ¢popmmpoBaHusi

Koa
KOMNETEHLIMM § HanmeHoBaHue MpeacraBnexue
(oTan lMokasaTenu oueHMBaHNS KOMNETEHLUI OLIEHOYHOro OLIeHOYHOro
0CBOSHMS) cpeacTtea cpeactea B poHae
MK-2(3) OemoHcTpupyet 3HaHUAKOHCTPYKUMK | 1.YCcTHOoe 1. MNepeyeHb
NPOrpeCCUBHbIX NCTOYHUKOB 3Heprun | cobecegoBaHue BOMPOCOB K
TENNOTEXHOMNOMMYECKNX YCTaHOBOK, MeToauk | 2. Tunosoe 3K3ameHy (20
COCTaBMeHUsA TennoBbix GanaHcoB, TWMOBLIX | MpaKTUYeckoe BOMPOCOB)
METOAMK pacyeTOB MCTOYHMKOB  3HEpruu | 3agaHue 2. MepeyeHb
TENNOTEXHOJOMMYECKMNX YCTaHOBOK. 3. KypcoBas NpaKTUYeCcKnX
CnocobeH BbIOMpaTb onTumarnbHyto | paboTta 3aganun (10
KOMMOHOBKY WUCTOYHUKOB 3Hepruu 3agad)
TENMOTEXHONOMMYECKNX YCTaHOBOK, NPOBOAUTL 3. Tema v 3agaHus
pac4yeTbl N0 TUMOBLIM MeTOAUKaM K KypCOBOM
BbinonHseT pac4yeTbl TennoBbiX 6anaHCcoB, pabote (20
pac4yeToOB 3MEMEHTOB WCTOYHUKOB 3SHEPruu BapuaHToOB)
TENNOTEXHONOMMYECKUX YCTAHOBOK.

10.1.2. OnucaHu1e WKan u KpuTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUn

OueHka no
TPaAMLMOHHOM KpuTepun oueHmBaHmns chopMnpoBaHHOCTM KOMMNETEHLIMIA
LUKane
3auteHo Obyyvarowuincs nokasbiBaeT BCECTOPOHHEE U rNyBokoe 3HaHUe OCHOBHbIX 3TanoB

MHBECTMLMOHHOIO NpoLiecca, HoOpMaTUBHBIX TPeGoBaHWI NpY NPOEKTUPOBaHUN 0O LEKTOB
CUCTEM 3HeprocHabxeHusi, CBO60AHO OPUEHTUPYETCS B OCHOBHBIX MOHATUSIX, TEPMUHAX U
onpeaenieHnsix; yCBOUI OCHOBHYIO U 3HaKOM C AOMOSTHUTESbHON y4eGHOM M HOPMaTUBHOM
nMTepaTypoit, NPorpaMMHbIMI CPEACTBAMM, UCTIONb3YEMbIMU MPY NMPOEKTUPOBAHUN,
NPOSIBSieT TBOPYECKME CMOCOBGHOCTM U LLUMPOKYH 3pYAULIMIO B UCMOSIb30BaHUKN y4eGHOro
maTepuana. ObyyaroLmiics AeMOHCTPUPYET NPaBUIbHOE NMOHMMAaHWE YCIOBUS 3adauu,
BnaJeHne HaBblkamy ero aHanumsa, Bblbopa HyXXHbIX 3aKOHOB 1 (hOPMYn ANs €€ peLLeHus.
YMeeT NpuMeHsiTb MaTeMaTyeckuii annapaT AN peanusauum nnaHa pelleHuns 3aaaqv u,
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€eCnmn 370 Heo6XxoauMo. |-|0.|'IyLII/I.I'I I'IpaBI/IJ'IbeIIZ OTBET N MOXET ero MHTepnpeTnpoBaThb.

He 3auTeHo Obyyatoumncsa He MeeT JOCTAaTOMHOMO YPOBHS 3HAHUS AUCLUNMNHBIL, HE MOXET
chopMynnpoBaTb OCHOBHLIE 3Tarbl MHBECTULMOHHOIO NpoLecca, HOpMaTUBHbIE
TpeboBaHWs NPy NPOEKTUPOBAHUN OO BEKTOB CUCTEM SHEPTrOCHABXEHUS; MII0X0
OPUEHTUPYETCS B OCHOBHbIX NMOHATUSX M ONpeaeneHunsix; Nnoxo 3HakoM ¢ OCHOBHOW
nUTepaTypou; AoMNycKaeT Npu OTBETE Ha 3a4eTe CYLLECTBEHHbIE OLUNMOKN U HE MOXKET
YCTPaHUTb UX Aaxke nof pykoBOACTBOM npenoaaBaTtens. Obyyatolmincsl BHUKaeT B CMbICHT
YCNoBUS 3aga4yu, NOHMMAaET NilaH ee peLleHnsl, 0 AHaKo, He MOXEeT B MOSTHOW Mepe ¢
NMOMOLLbIO MaTEMATMYECKOro annaparta peann3oBaTtb ee pelleHue.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe AN OLleHKU 3HaHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus
KOMMeTeHUUNn

10.2.1. NMepeyeHb BOMPOCOB K 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBMU C YCTAaHOBJIEHHbIMU
aranamu ¢(popMMpoOBaHUA KOMNETEHLUN

Ne Ne
i dopmynunpoBka BONpPOCOB TeMbI
1 | 3anacbl aHepropecypcoB 1 AMHaMMKa UxX pacxoda: no Bugam: yrosb; HedTb; ras. 1

Qkonormnyeckne npobrnemMbl SHEPTETUKN
2 | MecT0 HeTpagMLUMOHHbIX UCTOYHUKOB B YAOBMNETBOPEHNM NOTPEBHOCTEN YerioBeKa. 1
3 | ConHeyYHble aNeKTPOCTaHUMM U TENNOBbIE: BUAbI COMTHEYHbIX 3NIEKTPOCTaHLMI (Ha 2
TepMoaANHaMMYECKOM NPUHLUUNE, HAa (POTOINEKTPUYECKOM NPUHLMME); CONTHEYHbIE
KONIEKTOPbI:
4 | dnsmyeckne OCHOBbLI MPOLIECCOB Npeobpas3oBaHns CorHeYHOM aHeprn. ConHeYvHble 2
Tennosble 1 anekTpudeckue ctaHuun. ConHeyHble (POTOINEKTPUYECKNE CTAHLNN.
5 | BepTukanbHble BETPOINEKTPUYECKME YCTAHOBKMN 3
6 | [opu3oHTanbHbIE BETPOINEKTPUYECKNE YCTAHOBKN. 3
7 | BrnoaHepreTuka: NepcnekTmBbl UCMOMNb30BaHUS. 4
8 | BrnoaHepreTtuka: Nonyv4eHne TENSI0BON U INEKTPUYECKON SHEPTUN. 4
9 | N'eotepmanbHas aHepreTuka: Knaccol reotepmMarsbHbIX panoHoB. [epcnekTuBebl 5
MCNONb30BaHUSA reoTepMaribHON SHEPTUN.
10 | N'eotepmanbHag aHepreTurka: Cxembl UCNONb30BaHWS reoTepMarnbHON SHepPrum 5
(OOHOKOHTYpHasA 1 ABYXKOHTYpHas).
11 | Acnonb3oBaHue aHEepPrun okeaHoB 1 MOPEN: MPUMMBHbIE 3NEKTPOCTaHL MK 6
12 | cnonb3oBaHue aHeprun okeaHoB U MOPE: NCMOMNb30BaHWE SHEPTrMM BOMNH. JHeprus 6
MOPCKUX TEYEHUN
13 | Vcnomnb3oBaHWe SHeprum okeaHoB 1 Mopel: npeobpa3oBaHNe TENOBOW 3HEPTNN OKEAHOB. 6
14 | AToMHble 3HepreTuyeckne yctaHoBkn: ASC Ha TENNOBbLIX HEUTPOHaX 7
15 | ATomHble aHepreTudeckue yctaHoBKU: AQC Ha BbICTPbIX HEUTPOHAX. 7
16 | TepmosaepHas 3HepreTuka: Tokamak-peakTop. 8
17 | TepmoanekTpuyeckne reHepatopbl: MI[l reHepaTop. 9
18 | TepmoanekTpudeckue reHepatopsl: NMnasmeHHbin M reHepaTop. 9
19 | BogopoaHble MCTOYHWKM QHEPTUMX: TONNNBHbIE SNEMEHThI. 10
20 | BooopoaHble NCTOYHUKM 3HEPTUU: ANEKTPOXUMNYECKAs peaKkLms B pasnmnyHbIX TUNax 10
TOMNJMBHbIX 3IEMEHTAX.

10.2.2. BapmaHT TUNOBbIX 3afaHuM (3agav), pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBJIEHHbIMU
3TanamMmu (popMUPOBAHUA KOMNETeHLUN

Ne

/n YcnoBus TMMNOBBIX 3ad4aHui (3agad) OTBeT

1 | OnpeaenuTb KONMYECTBO 3MEKTPOIHEPTUM, PeLueHue:
BblpabaTbiBaeMON BETPOIHEPreTUYECKOW YCTaHOBKOW OﬂpeﬂeﬂvﬂeM KONU4ECTBO SHEprum ¢
(BY) 3a rog npu paboyelt ckopoctu BeTpa Vp = 6,5 M/c. YAENbHOW OMETaeMoU niiolaant, KoTopyo

MoxeT BblpaboTaTe BOY npw gaHHom
CKOpOCTU BeTpa:
*T* V?J

Wyal =BT (X,

PaE 1) = 15,23 KBT wim?
Foe B =2*10* =- ko3)., y4uThIBaAKOLLMIA
XapaKTepuCTWKK BETPa, NPUHATBLIN;
T =744 4 -4ncno paboTbl BAY 3a
OTYETHbIN MecsL;
Vp — cpeaHsasi CKOpOCTb BETPa;

Yucno nonacten 3? [uameTp BeTpoBoro komneca D = 1,5m.

Vep® * t# + V3
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t* -- NOBTOpSIEMOCTb BeTpa.

2 | OnpegenuTb BblpabOTKy SNEKTPOSHEPTUN TMPIISIHOHOW Peluexue:
M3C, cocTosiwen n3 n = 3 nonepeyHbix TypouH anameTpom
d = 1,28 m 3a Tpu neTHUx mecaua? Obwas anuHa Gopmyne:
rMpnsHabl (akTveHas Yactb) L = 1,9 M, CKOPOCTb TeYEHUS
BOASIHOro NoToka Vv = 2 mM/c.

26,85kBT,

no dpopmyne:

Nrew -- KNA reHepaTopa.

mecaua:

1. OnpepensieM MOLLHOCTb MMpNAHAb! Mo
Pwp = d L n V3 e = 1,28%1,9%3%2340,46 =

F'oe nr=0,46 — kng TypOUHbI.

2. OnpegensieM 4acToTy BpaLleHus
Tpoca rmpnsiHabl No hopmyne:

Nt = 60*v/R = 60*2/0,64 = 187,5 06/MuH,
F'ne R =D/2 = 0,64 — pagnyc TypOuHbI.
3. OnpepensemM MOLLHOCTb reHepaTopa

Pren = Prmp* r]pen* Nrew = 18,26 kBT
oe neea =0,8 —kng pegykTopa,

4. Onpepgensiem BblpaboTky
3NeKTpoaHeprum rmpnaHaHon M3C 3a Tpu

W3 mec = Prew*24(Ns +N7 + Ng) =
18,26*24*(30+31+31) = 40312,58 kBT.
"'ae Ni — konn4ecTBO gHEN No MecsaLaMm.

10.3. MeToauyeckue matepuarnbl, onpegensowme npoueaypbl OLleHUBAHUA 3HAHUWA, YMEHUN,
BIlageHnM (HaBbIKOB M (UMW) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepU3yHLUX 3Tanbl
dopmMMpoBaHUA KOMNETEHLNIN

10.3.1. YcnoBus gonycka obyuvarowerocs K caade 3aveta U Nopsaok NMKBMAALMU aKagaeMUu4vecKomn

3aA0JT)KeHHOCTHU

lMonoxeHne o npoBeaeHNN TeKyllero KOHTPOJiA ycneBaeMoCTU U npomemyTquoPl artrecrtauum

obyuvatoLmxcs.

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTalumm No AUCLUUMNINHe

yctHasa | X

10.3.3. OcobeHHOCTM NpOoBefeHUA 3a4eTa

NMMCbMeHHasnA

KOMMNbOTEPHOE TECTUPOBaHNE

e B0O3MOXHOCTb NONb30BaThLCH Y4€OHON, HOPMATUBHOW NUTEPATYPOWN, KarbKyNnATOPOM;
e Bpewms Ha nogrotoBky oTBeTa Mo 6unety 45 MUHYT.
e Ha 3awmTy KypcoBor paboTbl 0TBOAUTCSA He 6onee 15 MUHYT, BKItOYasi OTBETLI HA BOMPOCHI.

MHadA
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