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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIINHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmmebl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl
. CocTontT B 0O3HakommeHun Oyaywmnx OakanaBpOB C anbTEPHATUBHBIMU WUCTOYHMKAMU SHEPTUW,
CTUMYNUPOBaAHNE UX OEATENBHOCTU ANA pa3BUTUA 3TOro HanpaBfeHUss TEXHUKN U TEXHOMNOMUN.

1.3. 3agaum gucumMnnuHbI

. O3HakomneHue CTYAEeHTOB C HETPaAMLMOHHBIMU UCTOYHMKAMU SHEPrun, COBPEMEHHbIMU MeTo4aMu
MX MUCMNOMb30BaHWUA, Npobremamun M NepcnekTuBamu pasBuUTUS HETPaAULMOHHOM 3HepreTukn. OcBoeHue
CTyQeHTaMn MeTOA0B pacyeTa YCTaHOBOK anlbTEPHATUBHOW 3HEPTreTUKU, OLLEHKM UX 3G EKTUBHOCTM.

1.4. NMepe4yeHb NNaHMPyeMbIX pe3ynbTaToB 00y4YeHus No AUCLUNIINHE, COOTHECEHHbIX C
nnaHMpyeMbIMU pe3ynibTaTaMn OCBOEHUs1 o6pa3oBaTenibHOW NporpamMmmbl

Kop,

ATan hopMnpoBaHus
KOMMeTeHLUn dopmMynvpoBKa KoMrneTeHUUm

MnK-7 CcnocobHoCTbIo obecneyvnBaTb CObNOAEHNE NPaBUI
TEXHMKM 6e30MacHOCTN, MPOM3BOACTBEHHON CaHUTapun,
noXkapHow 6e30nacHOCTK, HOPM OXpaHbl Tpyaa,
NPOn3BOACTBEHHOW N TPYA0BOM ANCLUMNNHBI

MnaHupyemMble pe3ynbTaTbl 06y4YeHUA

3HaThb:

1) cnocobbl obecneveHns npaBun TeXHUKN 6e30MacHOCTM NpU CO34aHMN HETPAAULMOHHBIX U
BO30OHOBMSAEMbIX NCTOYHUKOB SHEPTUMN.

YmeTb:

1) aHanu3npoBaTb BO3MOXHbIE HapyLLEeHUSA NpaBun TeEXHUKM 6e30nacHOCTM NPU MCNONb30BaHUN
HEeTpPaAMLMNOHHbBIX U BO30OHOBSIEMbIX MCTOYHMKOB SHEPIUN.

Bnapets:

1) HaBbIKaMK yCTpaHEHUsI NOCNEeACTBMIA NPU HAPYLLUEHMM NPaBU TEXHUKN 6Ee30MacHOCTUN BO BPEMS
HEeTPaaNLMOHHBLIX M BO30OHOBISAEMbIX MCTOYHUKOB SHEPTUN.

MK-9 cnocobHocTbio obecnevnBaTb cobnogeHne
aKosornyeckon 6e3onacHOCTM Ha NPOM3BOACTBE U 2
niaHUpoBaTb 3KO3aLUUTHBIE MEPONPUATUSE U MEPONPUATUIS
Mo 3HEepro- n pecypcocbepexeHnto Ha NPoOn3BOACTBE

MnaHupyemble pe3ynbTaTbl 06y4YeHnsA

3HaTb:

1) MepoNpUATUS NO 3HEPTO-M PecypcochepexeHnto NpU NCNoNb30BaHUN HETPAANLIMOHHBIX 1
BO30OHOBNSAEMbIX UCTOYHUKOB 3HEPTUN.

YMeTh:

1) obecneumBaTb cobnogeHne akonornyeckon 6e3onacHOCTU NpuU AKCnnyaTaunm HeTpaauLMOHHbIX U
BO30OHOBNSAEMbIX UCTOYHUKOB 3HEPTUN.

BnapeTb:

1) HaBbIKaMy NITAHNPOBAHUS 3KO3ALLMTHBIX MEPOMPUATMI Npu paspaboTke HETPaANLIMOHHBIX 1
BO306HOBNAEMbIX ICTOYHUKOB 3HEPTUN.

MK-10 rOTOBHOCTbIO K y4acCTHIO B paboTax Mo OCBOEHUIO U
[0BOOKE TEXHOMNOrMYECKUX NpoLLeccoB 2

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaTb:

1) KOHCTPYKTUBHbIE OCOBEHHOCTU N NPUHLMNBI PAabOTbl HETPAAULMOHHBLIX M BO30OHOBNSEMBIX MCTOYHUKOB
3Hepruu.

YmeTb:

1) NpoBOAMTL OLIEHKY M aHanmM3 U3nYeckux NpoLEeccoB, NPOTEKaLWMX B HETPAOULMOHHBLIX U
BO300OHOBINSIEMbIX UCTOUYHMKAX 3HEPTUMU.

2) aHann3MpoBaTb COBPEMEHHOE COCTOSIHNE U NEePCNEKTVBLI Pa3BUTUS HETPALMULMOHHBIX U
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Koa
KOMMNeTeHUUN dopmynupoBka KOMMNeTeHL MK

OTan opmMmmpoBaHus

BO30OHOBMNSAEMbIX UCTOYHUKOB SHEPTUN.
BnapeTts:
1) ymeHuneM BbIGopa 3KOHOMUYHBIX PEXUMOB paboThl.

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO HA4YaTo

chopMupoBaHue KoOMneTeHUMN, yKkazaHHbIX B n.1.4:
e 3awmTa OT Koppo3umn TennoaHepreTnyeckux cucrtem (MK-9,MK-10)
e JkcnnyaTaums OTONUTENbHbIX KOTEMbHbIX TennoaHepretudeckunx cuctem (MK-10)

° 3KCI'IJ'IyaTaL|,MF| YCTaHOBOK BOAONOArOTOBKM Ha UCTOYHUKAX 3HEPrnn TenriooHepreTM4eCKnx CUCTem

(MK-9,1K-10)

e Y4yebBHasa npakTuka (MpakTvka no nonyyYeHuo NepBUYHbIX NpodeccuoHanbHbIX YMEHWUIA U HaBbIKOB, B
TOM YMCne NEPBUYHBIX YMEHUIN U HaBbIKOB Hay4YHO-UccnegoBaTtensckon gestensHoctu) (MK-10)
e [lpon3BOACTBEHHAsA NpakTUKa (NPakTUka MO MOMyYeHUo MNPOECCUOHANbHLIX YMEHWA K OMnbiTa

npodeccuoHansHon gestensHocTn) (MK-10)
Okonoruns B npomblilwneHHon tTennoaHepreTuke (MK-9)
BesonacHocTb xu3HegeatensHocTu (MK-7)

2. COOEPXAHUE OAUCLUUNIINHDbI

O6bem (4achl)

HanmeHoBaHwWe 1 cogepxaHue oS3 . 85 88
y4ebHbIX Moaynen, TeM u hopM KOHTPONS _?, 2 % % % 2
°gl°gg 8¢
YyebHbIn Moaynb 1. BeegeHne. OCHOBHbIE NMOHATUSA U onpeaeneHus.
Tema 1. TpaguUUMOHHbIE N HETPAANLIMOHHBIE UCTOYHUKN SHEPTUN.
3anacbl 3HepropecypcoB 1 AMHaMKUKa UX pacxofa: no BuaaMm: yronb; HedTb; ras. 8
Okornornyeckmne Npobnemsl 3HepreTukn. Mecto HeTPaaNUMOHHBIX MCTOYHUKOB B
yAOBNEeTBOPEHUN NOTPEBHOCTEN YenoBeKa.
Tema 2. ConHeuYHble 3NeKTPOCTaHLMM U TeNMNoBble: BUAbI CONHEYHbIX
3NEeKTPOCTaHUMM (Ha TepMOAMHAMMUYECKOM NPUHLINME, HA POTOINEKTPUYECKOM
NPUHLMNE); CONTHEYHbIE KOMNMNEKTOPbI. 10
dusmnyeckne OCHOBbI NPoLLeCcCcoB NpeobpasoBaHUs corHeYHOW aHeprum. ConHeyHble
TENNOBbIE U ANeKTpuyeckne ctaHumm. ConHevHble POTOINEKTPUYECKNE CTAHLIMN.
Tema 3. BeTpoaHepreTuyeckne yCcTaHOBKU.
["Opn3OHTanbHbIE YCTAaHOBKU. BepTukanbHble yCTaHOBKM; YCTaHOBKM paboTatowme no | 10
rasogMHaMmnyeckoMy MpuUHUMMNY, N0 AaBNEHMIO.
Tema 4. buoaHepreTuka. 8
[MepcnekTnBbl UCNob3oBaHWA. [NonyyeHne TennoBOn U ANIEKTPUYECKON SHEPTUN.
Tekywmn koHTponb 1. (onpoc) 2

Y4yeOHbIN mMoAayib 2. FeOTepmaanaﬂ QHEPreTunkKa, Cnosb3oBaHMe 3Heprmm okeaHoB U Mope|7|.

Tema 5. N'eoTepmanbHas aHepreTuka.

MI'[ reHepaTtop. NnasmeHHbin M reHepaTop. MIT[] yCTaHOBKM OTKPLITOrO U

Knaccbl reoTepmarnbHbixX paioHoB. CxeMbl UCMOMb30BaHMA reotepMarnbHon aHeprun. | 10
Bbibop cxeM reoTepmarbHOM 3NIEKTPOCTaHLMN.

Tema 6. Micnonb3oBaHue aHeprnm okeaHoB 1 MOPEN.

MpunMBHbBIE 3NEKTPOCTAHLMKU. VICNONb30BaHNE 3HEPIMN BOJTH. QHEPTUS MOPCKUX 10
TeyeHu; npeobpasoBaHue TENSOBOW IHEPTMM OKEaHOB.

TeKyLWwmMn KOHTponb 2. (0npoc) 2
Y4yeBHbIN MoAaynb 3. AgepHasi aHepreTuka.

Tema 7. ATOMHbIE 3HEPreTUYecKne YCTaHOBKMN. 10
A3C Ha TennoBbIX HenTpoHax. ASC Ha BbICTPbIX HENTPOHAX.

Tema 8. TepmosinepHas sHepreTuka.

Peakuusa ynpaBnsgemoro TepMosiiepHoro cuHTesa. PeakTopbl, OCHOBaHHbIE Ha 8
MarHUTHOM yaepkaHuun. Tokamak-peakTop.

TeKywmn KOHTponb 3. (0nNpoc) 2
Y4yebHbI Moaynb 4. MeToabl Nnpeobpa3oBaHUS TEMMOBON SHEPTUN B NEKTPUYECKYHO.
Tema 9. TepMoaneKkTpruyeckue reHepaTopbl. 8
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Ob6bemM (4achl)

HanmeHoBaHwWe 1 cogepxaHnue g g o8 g g g
y4ebHbIX Moaynen, TeM u hopM KOHTPONS I £z9 3%
o3| %°agd ©&
[} ®g ®o
3aKpbITOro Tmna.
Tema 10. BogopoaHble UCTOYHUKN SHEPTUN.
TonnvBHbIE 3NEMEHTbI. DNEKTPOXUMUYECKasi Peakuus B pasrmyHbIX TUnax 10
TONNMBHBIX 3NemMeHTax. [epcnekTuBbl BOOOPOAHON SHEPrETUKM.
TekywWwmn KOHTpOsb 4. (onpoc) 2
MpomexyTo4yHas aTrecTaums (3a4er) 8
BCEIO: | 108

3. TEMATUYECKWIA NMNAH

3.1. JNlekumm
Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune
YR TN | e | (i) | couscoa | cae) | coeops | G
1 7 2
2 7 4
3 7 4
4 7 4
5 7 2
6 7 2
7 7 4
8 7 2
9 7 2
10 7 2
BCEIO: 28

3.2. MpakTnyeckne n ceMMHapckue saHATUSA

Homepa HavMeHoBaHue O4yHoe 06y4yeHne OuHo-3a04Hoe 3ao4Hoe obyyeHne
n3yvaemblix o 06yqume

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

2 ConHeyYHble 3aNeKkTpoCTaHLuUM. 7 2

3 BeTpsHble anekTpocTaHumm. 7 1

4 BroanepreTuka. 7 1

5 [eoTepmanbHas aHepreTuka. 7 1

6 OHeprusa okeaHoB 1 MOPeWN. 7 1

7 ApnepHas sHepreTuka. 7 2

8 TepmosigepHas aHepreTuka. 7 2

9 TepMmoanekTpuyeckune v 2

reHeparopbl.
10 BopopoaHas sHepreTuka. 7 2
BCEIO: 14

3.3. JlabopaTtopHble 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
mogayneu, no

KOHTpoOnA

KOTOPbIM por] Homep | \onpo | HOMeP | yiongo | HOMEP 1 yioneo
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemecTpa

KOHTPOMb

12,34 onpoc 7 4

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLWIEIOCA
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OuyHO-3a04HOE

OuyHoe 06y4eHne 3ao4Hoe oby4eHne

Bugbl camocTosTenbHoM padoTsl obyyeHve
obyuvatoulerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (4achbl) cemecTpa (4achbl)
YcBoeHVe TeopeTu4eckoro marepuana 7 21
[MoaroToBka K NPaKTUYECKUM 3aHATUAM 7 37
MoprotoBka k 3a4eTy 7 8
BCEIO: 66

7. OBPA3OBATEJIbHbIE TEXHOJNOIN'MA

7.1. XapakTepucTuKa BUAOB U UCNONb3yeMbiX MHHOBALMOHHbIX (pOPM YyYeOHbIX 3aHATUN
He npegycmoTpeHb!

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCA AN NPOMeXyTOYHOMN
aTTecTauum

TpaanunoHHaaA X 6aJ'IJ'IbHO-pel71TI/IHFOBaF|

8. OBECIMNEYEHUE ANCLUUNMINIUHDI

8.1. YuebHasa nutepaTtypa

a) OCHOBHas y4ebHas nuTepaTtypa
1. Ypanoe C.H. Bo3o6HOBNsSiEMble UCTOYHUKM SHEPTUU [DNEKTPOHHBIN pecypc]: y4ebHoe nocodune/
YpaanoB C.H.— OnekTpoH. TekcToBble AaHHble.— HoBocmbupck: HoBOCMOMPCKMIA rocyaapCTBEHHbIN
TexHuyeckun yHnneepcuteT, 2014.— 460 c.— Pexxum goctyna: http://www.iprbookshop.ru/47686.—
OBC «IPRbooks».

6) pononHuTenbHasa y4ebHas nuTepaTypa
2. aHnen EpruH B nouckax aHeprum [QNeKTpoHHbIM pecypc]: peCypCHble BOWHbI, HOBbIE TEXHONOMUN U
oyaywee sHepreTukn/ [aHnen EpruH— 3nekTpoH. TeKcToBble AaHHble.— M.: AnbnuHa MNabnuwep,
2016.— 712 c.— Pexum goctyna: http://www.iprbookshop.ru/42039.— 3BC «IPRbooks».
3. l'epmaHoBuY B. AnbTepHaTUBHbIE MCTOYHUKM SHEPTUM U dHeprocbepexeHue. MNpaktudeckne
KOHCTPYKLIMM MO MCMOSIb30BaHUIO 3HEPTUM BETPA, CONHLA, BoAbl, 3eMNU, BroMacchl [ONeKTPOHHEIN
pecypc]/ FepmaHoBuy B., TypunuH A.— 3nekTpoH. TekcToBble AaHHble.— CI16.: Hayka n TexHuka,
2014.— 320 c.— Pexum goctyna: http://www.iprbookshop.ru/28775.— 3BbC «IPRbooks».

8.2. MepeyeHb yyebHO-MeTOAMYECKOrO obecnevyeHus Onsi CaMOCTOATENbLHON paboTbl oby4arowmxcs
no gucuunnuHe

1. BnekTpoHHas 6ubnuoteka CIM6 MNYMNTH - http://www.iprbookshop.ru.

2. OnekTpoHHas 6ubnuoteka BLUTS CIM6 MNYMTA - http//nizrp.narod.ru/ebmu_m.htm.

8.3. MepeyeHb pecypcoB  MHPOPMALUOHHO-TENEKOMMYHMKaALMOHHON ceTun  "UHTepHeTt",
Heo6xoAUMbIX AN OCBOEHUSA AUCLUMNITUHDI

1. N3paTtenbckuin gom M3W- publish@mpei.ru, publish@mpei- publishers.ru.

8.4. TMepeyeHb WHGOPMALMOHHBLIX TEXHONOMMA, WUCMNONb3yeMbIX MPU  OCYLUECTBIIEHUU
obpasoBaTenbLHOro npouecca No AUCUUNIIMHE, BKIOYasA NnepeyeHb MPOrpamMMHOro oGecrneyeHus M
MH(OPMAaLMOHHBLIX CNPABOYHbIX CUCTEM

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

8.5. OnucaHue MaTepuanbHO-TEXHMYECKOM 6a3bl, HeobGxoAMMOM ANsA  OCYyLeCTBIIEHUA
obpasoBaTenbHOro npowecca no AMcUUnInHe

1. CtaHgapTHO o6opyagoBaHHas ayouTopus.
2. KomnbtoTepHbIN KNacc ¢ MynbTUMEAUNHBIM KOMMIIEKCOM U BbIXOAOM B UHTEPHET.
3. BugeonpoekTop ¢ akpaHoM.

8.6. UHble cBepeHus 1 (MNK) maTepuansl
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1. lemMoOHCTpaUUOHHbIE, pa3faToyHble MaTtepuarnbi.
2. Katanoru sHepreTnyeckoro obopynoBaHusi.
3. Habopbl cnangoB Ha 9eKTPOHHOM HOCUTENeE.

4. MakeTbl 3NIlEMEHTOB TEMOBLIX ABUraTesnien 1 XornoanbHbIX MaLlyH.
5. HaTypHble 06pasLbl 3N1eMEHTOB NPOTOYHbLIX YacTen TypOuH.

9. METOANYECKHUE YKA3SAHUA ONA OBYYHAKOLWMUXCA NO OCBOEHUIO

ANCLUNJITUHDI

Buabl yuebHbIx
3aHATUN 1
camocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHM3au,vm AeATellbHOCTU 06yqa}ou.leroc;|

Jlekuunmn

MpopaboTka paboyen nporpammel, yaensas ocoboe BHUMaHUE Lensam u sagadyam
CTPYKTYPE M COOepXaHWo ONCUUMIMHBI.

KoHcnekT nekumin: KpaTko, CXeMaTU4Ho, NocrefoBaTenibHO (PMKCUPOBaTb OCHOBHbLIE
NOMNOXeHWs1, BbIBOAbLI U (DOPMYITMPOBKN; MOMEeYaTb BaXKHbl€ MbICMMW, BbIOENATb
KMoYeBble CoBa, TEPMUHBI.

lMpoBepka TEPMMHOB, MNOHSATUIA: OCYLLECTBISATL C MOMOLLbIO 3HUMKITONEAnH,
crnoBapeMm, CNpaBOYHWNKOB C BbIMUCbIBAHNEM TOJIKOBaHWI B TeTpaab.

PaboTta c TeopeTnmyeckum maTepmanom: HamT OTBET Ha BOMPOCHI B PEKOMEHAYEMOWN
nutepaType, ecnm camocToATeNbLHO He yaaeTcs pa3obpartbecs B maTepuane,
HeobXo4MMO chOopMynNMpPoBaThb BOMPOC M 3a4aTb NPeENofaBaTeNio Ha KOHCyNnbTaumum
WX Ha NPaKTUYECKOM 3aHSATUN U Ap.

MpakTnyeckme
3aHATUSA

Pa6oTa c TeopeTMYeckuMmM NOMNOXKEHUAMI Kypca, NoAroToBKka OTBETOB K
KOHTPOIbHbLIM BONpOcaM, MPOCMOTP PeKoMeHAyeMol nuTepaTtypbl. PelleHune 3agad
no anroputTMam ykasaHHbIX paboT, aHanu3a nosny4yeHHbIX pe3ynbTaTos,
dopMynu1poBKa BbIBOAOB U Ap.

CamocTodaTenbHasd
paboTta

PacLunpeHue 1 3akpenneHve 3HaHWin, YMEHMW N HaBbIKOB, YCBOEHHbIX Ha
MPaKTUYECKUX 3aHATUSIX MyTEM CaMOCTOATENIbHOM NpopaboTkn y4eGHo-
METOAMYECKMX MaTepuasioB No AUCLUMIUHE U APYTYM UCTOYHMKaM MHADopMaLmi.
Mpwv noAroToBKe K 3a4eTy HEOOXoAMMO NpopaboTaTk, pEKOMEeHAYeMYI0 NUTepaTypy,
COCTaBUTb anropMTMbl OTBETOB Ha BOMPOCHI MO 3a4eTy, NpoAyMaTb OTBEThI Ha
BO3MOXXHbl€ JOMOJTHUTENbHBIE BOMPOCHI NpernoaaBaTerns.

10. ®OHA OLLIEHOYHbIX CPEACTB

ONA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnnucaHme nokasareneun un KputepueB oueHUBaHUA KOMMeTeHUUN Ha pPa3fInyHbIX ITanax nx
CbOpMMpOBaHVIﬂ, onuncaHue LwKan oueHnBaHus

10.1.1. Noka3aTenu oueHUBaAHMUA KOMMNETEHLMA Ha 3Tanax ux ¢popmmpoBaHusi

Kop,

KOMAETEHLIM § HanmeHoBaHue MpenctaesneHne

(oTan lMokasaTenu oueHMBaHNS KOMNETEHUUI OLIEHOYHOro OLIEHOYHOro

0CBOSHMS) cpeacTtea cpeactea B poHae

MK-7(2) 1. M3nara?T npaBuna TexHuku 6esonacHocTn, | 1.YcTHoe 1. MNepeyeHb
noxapHou 6e30nacHoOCTX, HOPM OXpaHbl cobecepoBaHue BOMPOCOB K 3a4eTy
Tpyaa npuv akcnryaTtaumm HeTpaganuUoHHbIX 2. TunoBoe (20 Bonpocos)
WUCTOYHUKOB 3HEPTUN. npakTuyeckoe 2. MNepeyeHb
2.MokasbiBaeT cnocobbl NCNONb30BaHUS 3apjaHue NpaKkTU4eCcKmX
CcpeacTB MHAMBUAOYaANbHOW 3allnTbl B 3agaHun (10
aBapuUHONM cUTyauun Npu o6cnyxmBaHnn 3agav)
HeTpaaNLUMNOHHBLIX UCTOYHNKOB 3HEPrunn.

3. [leMOoHCTpUpyeT HaBbIKN NpesoTBpaLleHns
aBapuv Ha HeTpaauLUMOHHBIX U
BO306HOBISAEMbIX MCTOYHUKaX 3HEpPruw.

MK-9(2) 1. CnocobeH cdaopmynmpongb nonoxeHus no | 1.YcTHoe 1. MNepeveHb
cobntogeHnto akonornyeckon 6eszonacHoCT cobecepoBaHune BOMPOCOB K 3a4eTy
npu aKkcnnyataunm HeTpaguUNOHHBLIX U 2. TunoBoe (20 Bonpocos)
BO30OHOBNSAEMbIX UCTOYHMKAX JHEPTUU. npakTuyeckoe 2. MNepeyeHb
2. [leMOoHCTpUpyeT anropuTM pacyeToB Nno 3agjaHue NpaKkTU4EeCKMX
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Koa
KOMNETEHLIMM § HavnmeHoBaHue MpeacraBnexue
(oTan lMokasaTenu oueHMBaHNS KOMNETEHLUN OL€HOYHOro OLEHOYHOro
0CBOCHMS) cpencTtea cpencTea B choHae
3HEepro- n pecypcocbepekeHunto npu 3agaHun (10
NCMNOMb30BaHNWN HETPAOULMNOHHBIX U 3agay)
BO30OHOBNAEMbIX UCTOYHUKOB 3HEPTUN.
3. NpuHMMaeT B3BELLEHHbIE peLleHns no
NNaHMPOBAHMIO SKO3ALLUTHBIX MEPOMPUATUI
npu 06CnyXMBaHUN HETPAAULIMOHHBIX U
BO300OHOBNSAEMbIX UCTOYHUKOB 3HEPIUW.

MK-10(2) 1. 3anaraet coBpeMeHHOe COCTOSIHUE U 1.¥YctHoe 1. MNepeyeHb
nepcrnekTUBbl Pa3BUTUS HETPAAULMOHHBIX U cobecenoBaHue BOMPOCOB K 3a4eTy
BO306HOBNSAEMbIX UCTOYHNKOB 3HEPTUN. 2. TunoBoe (20 Bonpocos)
2. JemoHcTpupyeT onpeaeneHue npakTuyeckoe 2. MNepeyeHb
BO3MOXHOCTU MCMNOMNb30BaHUS 3agaHve NpaKTUYEeCcKmX
HeTPaaNLMOHHBLIX M BO30OHOBISAEMbIX 3agaHun (10
WCTOYHWKOB 3HEPTUN. 3agay)

3. Ncnonb3yeT HaBblkM aHanuaa uanyeckmx
NpoLeccoB, NPOTEKALWUX B HETPAANLMOHHBIX
1 BO30OHOBNSIEMbIX UCTOYHUKAX 3HEpruu.

10.1.2. OnucaHue WKan v KpuTepueB oLeHUBaHMA CPOPMUMPOBAHHOCTU KOMMNETEHLIMN

KpuTepuu oueHnBaHnsa c)opMMpoBaHHOCTU KOMMNETEHLUN

OueHka no
TpaanuNOHHON
LKane

Kputepum oueHnBaHna chopMmnMpoBaHHOCTU KOMMETEHLNIA

3a4yTeHo

O6y4atowmncsa nokasbiBaeT BCECTOPOHHEE U rMyboKoe 3HaHNE OCHOBHbIX 3TamnoB
WHBECTULMOHHOIO NpoLuecca, HopMaTUBHbIX TPEBOBaHWUIA NPU NPOEKTUPOBAHUN 0O BEKTOB
CUCTEM 3HEprocHabxeHusl, CBOO6OOHO OPUEHTUPYETCS B OCHOBHBIX MOHATUSIX, TEPMUHAX U
onpefeneHnsix; yCBOU OCHOBHYIO Y 3HAKOM C JOMOMHUTENbHOM y4eBHON 1 HOpMaTUBHOM
nuTEepaTypon, NporpaMMHbIMU CPEACTBAMU, UCMONb3yEMbIMU NPU NPOEKTUPOBAHNN,
nposiBNsieT TBOpYECKME CNOCOBHOCTM U LUMPOKYIO 3PYAMLMIO B UCMONb30BaHUM y4eBOHOro
mMaTepuana. Oby4arLmincs GEMOHCTPMPYET NpaBMbHOE NOHUMaHKE YCIOBUS 3a4auun,
BJlageHune HaBblkaMW ero aHanumsa, Bbl60pa HY>XHbIX 3aKOHOB U cbopmyn Anga ee pelieHuns.
YmeeT NPUMEHATb MaTeMaTU4YEeCKN annapart gna peann3auumn nnaHa peweHnda 3agadu u,
ecnu aTo Heobxoammo. MNonyyYnn NpaBumbHbIA OTBET U MOXET €r0 MHTEPNPETUPOBATD.

He 3auTteHo

O6yyatoWwmninicss He MMeeT [OCTaTOMHOTO YPOBHS 3HAHUSI AOUCLUMIWUHBI, HE MOXET
CcopMynupoBaTb OCHOBHble 3Tanbl WMHBECTULMOHHOIO MpoLecca, HopMaTUBHbIE
TpeboBaHNsT MpUM  MPOEKTUPOBAHUM OOBEKTOB CUCTEM SHEProCHabXeHMWs; MIIoXo
OPVEHTUPYETCA B OCHOBHBLIX MOHATUSX WM ONPEAENEHUsX; MIOX0 3HAKOM C OCHOBHOW
nMTepaTypon; JonyckaeT Mpu OTBETE Ha 3aveTe CYLUECTBEHHblE OLIMOKM U He MOXET
YCTPaHUTb MX Oaxe nog pyKoBOACTBOM npenofasatensi. Obyyatowmincs BHMKAeT B CMbICT
YCINOBMS 3ajayu, MOHUMAET MNflaH ee peLleHusi, OAHaKO, He MOXEeT B MOJIHOW Mmepe C
NMOMOLLbI0 MaTeMaTMYeCcKOoro annapara peanvs3oBaTtb ee peLleHue.

10.2. TunoBble KOHTPOJIbHbIE 3aAaHUA WU UHbIe MaTepuarbl, He0GXoAUMbIe AJisl OLEHKN 3HaHUN,
YMEHUI, HaBbIKOB U (MNK) onbiTa [eATeNbLHOCTU, XapaKTepuayloLwue 3Tanbl hopMUMpoBaHus

KOMMeTeHUuun

10.2.1. NMepeyeHbL BONPOCOB K 3a4eTy, pa3paboTaHHbLIN B COOTBETCTBUU C YCTAaHOBIEHHbLIMU
atanamu ¢(popMMpOBaHUA KOMNETEHLUN

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 | 3anacbl 3Hepropecypcos 1 AMHaMMUKa UX pacxoda: no BUAaM: yronb; HedTb; ras. 1

Jkonoruyeckne npobnemMbl SHEPreTUKK
2 | MecTo HeTpaaMLMOHHbIX UCTOYHUKOB B YAOBMNETBOPEHUM NOTPEBHOCTEN YenoBeka. 1
3 | ConHeuHble aNeKTpPOCTaHUMM U TENNoBble: BUAbI CONHEYHbIX 3NIEKTPOCTaHUUIA (Ha 2
TepMOAMHaMNYECKOM NPUHLMNE, Ha HOTOINEKTPUYECKOM NPUHLIUME) ; CONTHEYHbIE
KOMNNEKTOpbI:
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N

4 dunsunyeckme oCcHOBbI npoueccos npe06pasoBaHM;| COJTHEYHOMN SHEpPrun. ConHeyHble
TENJOBbIE N ANEKTPUYECKNE CTAHLNWN. ConHeyYHble (*)OTOSJ'IeKTpW-IeCKMe CTaHuunn.

BepTI/I KallbHble BETPO3JNIEKTPUYECKNE YCTAHOBKU

FopmsoHTan bHbl€ BETPOINEKTPUHECKNE YCTAHOBKW.

EI/IOSHepFeTM Ka. nepCI'IeKTI/IBbI MCNoJib30BaHU4.

BrnoaHepreTtuka: lNMony4yeHme TENNOBOW U SNEKTPUYECKON SHEPTUMN.

|00 (N[Ol
AW lw

leoTepmanbHas aHepreTuka: Knaccbl reotepmarnbHbIX paioHoB. MNepcrnekTuBbl
MCNOMb30BaHUs reoTepMaribHOW SHEPTUM.

(&)

10 | N'eotepmanbHasg sHepreTuka: Cxembl NCNONb30BaHWS reoTepMarbHOM SHEPrm
(OOHOKOHTYpPHas N OBYXKOHTYpHasi).

»

11 | Vcnonb3oBaHve 3HepruyM okeaHoB U MOPEN: NPUIMBHbIE 3M1EKTPOCTaHLMUM

»

12 | cnonb3oBaHWe SHEPIrMN OKEaHOB U MOPEN: NCMONb30BAHME SHEPTMM BOJH. DHEpPrus
MOPCKNX TEYEHUN

13 | Vcnonb3oBaHue sHeprum okeaHoB U Mopeit: npeobpasoBaHMe TENIOBOW 3HEPTMM OKEAHOB.

14 | ATomHble aHepreTudeckme yctaHoBku: AQC Ha TennoBbIX HEMTPOHAX

15 | ATomHble sHepreTudeckne yctaHoBKW: AQC Ha BbICTPbIX HEUTPOHAX.

17 | TepmoanekTpuyeckme reHepatopbl: M reHepaTtop.

6
7
7
16 | TepmosigepHaa aHepreTuka: Tokamak-peakTop. 8
9
9

18 | TepmoanekTpuyeckme reHepatopbl: [nasmeHHbin M reHepaTtop.

19 | BogopogHble UCTOYHUKM SHEPTUK: TONSIMBHbIE SNIEMEHTHI. 10

20 | BooopoaHble NCTOYHWUKM 3HEPTUMK: SNIEKTPOXMMMYECKasa peakums B pasfnyHbIX TUnax 10
TOMNMMBHbIX 3NIEMEHTaX.

BapuaHT TMNOBLIX 3afaHui (3aga4), paspaboTaHHbIX B COOTBETCTBMMU C YCTaHOBJNIEHHbLIMU 3Tanamu
dopMuUpoBaHUsa kKoMNeTeHUMn

Ne

n/n YcnoBust TUIMOBBLIX 3a4aHnii (3agadq) OtBeT

1 | Onpegenutb BbIpabOTKY aNeKTposHeprumn rupnaHaHon MN9C, PeleHue:
cocTosILLen U3 n = 3 nonepeyHbIx TypbuH auameTtpom d = 1,28 | 1. Onpeaensem MowHocTs
M 3a TpWU NeTHux mecsua? Obwas anvHa rmpnsaHabl (akTMBHas rMpnsHabl no dopmyne:

— 3 — 3
yacTtb) L = 1,9 M, CKOPOCTb TeUYeHWst BOASHOIO NoToka Vv = 2 Mm/c. Er;%‘ng'-B: v nr=1,28+1,9*3*2%0,46

F'oe nr=0,46 — kng TypOUHbI.

2. Onpepensiem 4acToTy BpalleHus
Tpoca rmpnsiHabl No hopmyne:

Nt = 60*v/R = 60*2/0,64 = 187,5
06/muH, rae R = D/2 = 0,64 — paguyc
TYpOUHbI.

3. Onpepensiem MOLLHOCTb
reHepaTopa no cgopmyne:

Pren = Prup™ Npea ™ Nren = 18,26 kBT
oe npea = 0,8 —kng pegykTopa,
Nren -- KN reHepaTopa.

4. Onpepgensiem BblpaboTky
anNeKkTpoaHeprum rmpnaHgHon M3C 3a
Tpu mMecsaua:

W3 mec = Prew*24(Ns +N7 + Ng) =
18726*24*(30+31+31) = 40312,58
KBT.

'ae Ni — konn4ecTBO AHEN Mo
MecsLam.

2 | OnpegennTb KONMMYECTBO 3MEKTPO3HEPrnn, BolpabaTsiBaemon PelueHue:
BETpPO3HepreTuyeckon ycraHoekon (BAY) 3a roa npu pabouen Onpepensem Konu4ecTso SHeprum ¢
ckopocTu BeTpa Vp = 6,5 m/c. Yncno nonacrten 3? OQuametp YAEnbHOM omeTaemMou nnowiaan,

BeTpoBOro komneca D = 1,5M. KOTOpYIO MOXeT BblpaboTatb BOY
npw AaHHOWM CKOPOCTY BeTpa:

Wynl = BT Zyhe Ve *U+

Ve
Vp? ZLV,:“H t*) = 15,23 kBT u/m?

Fne B = 2*10 =- koadp.,
YUUTBIBAIOLLNIA XapaKTEPUCTUKN
BeTpa, NPUHATLIN;

T =744 4 -- yncno pabotel BIY 3a
OTYETHbIN MecsL,;

Vp — cpefnHsisi CKOpOCTb BETPA;

t* -- NOBTOPSIEMOCTL BETPA.
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10.3. MeToauveckue matepuansi, onpegensiowme npoueaypbl OLeHUBAHUA 3HAaHUWA, YMEHUN,
BnageHur (HaBbIKOB U (MNN) NPaKTUYECKOro ONbiTa AeATEeNbHOCTH), XapaKTepu3yLWuX 3Tanbl

chopMMpOBaHUSA KOMNETeHLUNI

10.3.1. YcnoBusa aonycka 06yqa|ou.|eroc;| K caave 3avyeTa U nopAaaokK nukBunaaummn akageMu4yeckomn

3aA40J1I)KeHHOCTHU

lMonoxeHne o npoBeaeHNN TeKyllero KOHTPOJiA ycneBaeMoOCTU U npomemyTquoPl artrecrtauuum

obyvatowmxcsi

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTalumm No AUCLUUNINHe

YCTHadA X NnMCbMeHHasnA

10.3.3. Ocob6eHHOCTU NpoBeAeHUA 3a4eTa

e B0O3MOXHOCTb NONb30BaTbLCH Y4€OHON, HOPMATUBHOW NUTEPATYPOWN, KaNbKyNATOPOM;

KOMMNbOTEPHOE TECTUPOBaHNE

o Bpems Ha nogrotoBky oTBeTa Ha 3a4yeTte 30 MUHYT.

MHaA

PO
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