MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune o0pa3oBaTejbHOI mporpaMMel: TepMosiiepHbIe PeaKTOPhI M IVIa3MEeHHbIC YCTAHOBKH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
KPUOT'EHHBIE N CBEPXITPOBOJISIIINE CUCTEMbI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIA

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.18

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 gyaca

Jexknun

8 cemectp - 14 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 41,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHUs TMCUMIVIMHBI. N3YY€HHUE TEXHOJIOTUU Pa3pabOTKH, MPOESKTUPOBAHMS U CO3/IaHUS
KPUOTEHHBIX U BAKYYMHBIX CHUCTEM TEPMOSIICPHBIX PEAKTOPOB U SKCIIEPUMEHTAIBHBIX YCTAHOBOK.

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHe 0COOCHHOCTEH (PU3NUECKUX MPOIECCOB B HU3KOTEMIIEPATypHOM 001acTH;

- OCBOCHHE METOJIOB aHAIIN3a HU3KOTEMIIEPAaTYPHBIX IPOLIECCOB;

- OBJIAACHUC MeTOI[HKOﬁ pa3pa6OTKI/I IMPOCKTOB TUIIOBBIX KPUOT'CHHBIX CUCTEM, BBIIIOJIHATL pacyCT
I1apaMeTPOB KPHOTCHHBIX M CBEPXIIPOBOISIIHX CHCTEM;

- OCBOCHHEC OCHOB TCXHOJIOTHHU 3KCILTYyaTallU KPUOT'CHHBIX U CBEPXIMPOBOAAIINX CUCTEM

TEPMOAACPHBIX PEAKTOPOB U OKCIIEPUMEHTAJIbHBIX YCTaHOBOK.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-3 Crnoco0OeH k
MPOSKTUPOBAHHIO Y3JIOB
9KCIIEPUMECHTAJIbHBIX U
MPOMBINUICHHBIX SJIEPHBIX U
IUIa3MEHHBIX YCTaHOBOK

NJ1-2nk-3 Bnageer ocHoBamu
METOJIMKHU pacyeTa u
MPOEKTUPOBAHUS KPUOTEHHBIX
Y CBEPXIPOBOJSAIINX CUCTEM
TEPMOSJIEPHBIX
AKCIEPUMEHTAIBHBIX
YCTaHOBOK U PEAKTOPOB

3HATh:
- METO/Ibl pacueTa OCHOBHBIX ITOKa3aTesen
KPUOTCHHBIX TEIHEBbIX YCTAHOBOK;

- CTPYKTYPY ¥ COCTaB KPHOBAKYYMHBIX
CUCTEM TEPMOSIIEPHBIX
AKCIIEPUMEHTAJIbHBIX YCTAHOBOK U
peaxTopa;

- CTPYKTYpPY ¥ COCTaB KPUOTEHHBIX U
CBEPXIIPOBOJAIINX CUCTEM TEPMOSIEPHBIX
AKCIIEPUMEHTAJIbHBIX YCTAHOBOK U
peaxTopa;

- CTPYKTYPY, COCTaB ¥ TEXHOJIOTHIO
M3TOTOBIICHHSI KPUOTEHHBIX
CBEPXIPOBOAIUX Kabemneil.

YMETB:

- pa3zpa0oTaTh NPUHIMIHAIBHYIO CXEMY U
BBIIIOJIHATH PAcyeT IIapaMeTPOB
KPHOBAKYYMHOM CUCTEMBI TEPMOSAEPHBIX
YCTaHOBOK;

- BBIIIOJIHATH TEIJIOTEXHUYECKNE PACUEThI
KOHCTPYKIUN KPUOTEHHBIX U
CBEPXIPOBOJALINX CUCTEM
TEPMOSIZICPHOIO PEaKkTopa;

- BBIIIOJIHATB pacyeT TEPMOJINHAMUYECKUX
[1apaMeTPOB KPUOTEHHBIX I€JIUEBBIX
YCTaHOBOK.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

TepMosiiepHbie peakTopbl M Iaa3MeHHble ycraHoBku (manee — OIIOII), HampaBieHHs MOATOTOBKH
14.03.01 Snmepnas »HepreTMka W TemIOpU3HWKA, YPOBEHb OOpa30BaHUs: BhICIIee OOpa3oOBaHHE -

OakanaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:




- 3HaTh Marepuan JucuuIuInH: «MaTteMaTHueCKue METOIbl MOJCTUPOBAHUS (PU3HUECKUX
IPOLIECCOBY, «IKCIEPUMEHTAIIbHBIE METO/IbI HCCIIeA0BaHMY, «TepMoauHaMukay, «MexaHnka
KUAKOCTHU U Taza», «TemiomaccooOmeH B 00opynoBanun ADCy, «MeTo1bl HHKEHEPHBIX pacueToB,
«BakyyMHbIe CUCTEMBI IIJIa3MEHHBIX YCTAHOBOK», «IHOCTpaHHBIN S3bIK»

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUITJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTb JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHHMIIBI, 72 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 KpunoBakyymHbIe 2 8 2 - - - - - - - - - IlodzomogKa K neKyuiemy KOHmpoio:
cuctemsl (KBC) IToBTOpEeHue MaTepuana no pasaeny
3KCIIEPUMEHTAIIbHBIX "Kpuosaxyymasie cucremsl (KBC)
TEPMOSIJICPHBIX 9KCTIEPUMEHTAIBHBIX TEPMOSJICPHBIX YCTAHOBOK
yctaHoBok (OTY) u (OTY) u peakropos"
pEaKTopoB Camocmoamenvroe usyuenue
11 KpunoBakyymHbIe 2 2 - - - - - - - - - meopemuueckozo mamepuana: V1syuenue
cucremsl (KBC) JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
SKCIIEPUMEHTAIBHBIX "Kpuosakyymasie cuctems! (KBC)
TEPMOSAEPHBIX 9KCTIEPUMEHTAIBLHBIX TEPMOSICPHBIX YCTAHOBOK
ycraHoBok (OTY) u (OTY) u peakropos"
peaxkTopoB H3yuenue mamepuanog 1umepamyprbix
UCMOYHUKOG:
[3], cTpaHuUllb! ¢ IEPBOM MO MTOCIIETHIOIO
[4], . 3, cTp. 81-144
2 OCHOBBI KPHOTEHHON 2 - - 2 - - - - - - - CamocmoamensHoe usyuenue
TEXHHUKH meopemuyuecko20 mamepuana: Vzyuenue
2.1 OCHOBBI KPHOTEHHOM 2 - - 2 - - - - - - - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
TEXHUKU "OCHOBBI KDUOT€HHOM TEXHUKH"

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3zyuenne matepuana no pasaeny "OCHOBBI
KPUOT€HHOM TEXHUKHU" MOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHYECKUX
3aHATHAX

Iodzomoeka Kk meKyuiemy KOHmpouio:
IToBTOpenne maTepuana mo paszaeny "OCHOBBI
KPUOT€HHOW TEXHUKH"

H3yuenue mamepuanos numepamypHsix
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UCMOUHUKOB.
[5], r. 3, cTp. 27-44

OCHOBHBIE TIPOLIECCHI
TIOJTYYSHHST HU3KHX
TeMIepaTryp

3.1

OCHOBHBIE TIPOTIECCHI
MOJTYYSHHST HU3KHUX
TEMIIEpaTyp

Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"OCHOBHBIE TIPOIIECCHI OTYICHUS HI3KUX
Temneparyp"

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne matepuana mo paszaeny "OCHOBHBIC
TIPOIIECCHI TOTYYCHUS HU3KUX TeMIreparyp"
IIOArOTOBKA K BBINTOJTHCHHUIO 3a}13HPII>II Ha
MPaKTUYCCKUX 3aHATHUAX

ITodzomogKa K mexkyuiemy KOHmponio:
IToBTOpEeHue mMaTepuana no pasueny
"OCHOBHBIE IPOLIECCHI MOIYUEHHUS HU3KHX
Temneparyp"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], m.16, cTp. 214-226

OO0urre MPUHITHAIIEL
MOCTPOEHHUS CXEM
KPHOTEHHBIX YCTAHOBOK

4.1

OO0mrve MPUHITHAIIEL
MOCTPOCHHUS CXEM
KPHOTEHHBIX YCTaHOBOK

Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"O61e MPUHIUITBI IIOCTPOSHUS CXeM
KPHOTE€HHBIX YCTaHOBOK"

Ilo020mogKa K meKyuiemy KOHmMpOJiio:
[ToBTOpenune marepuana no pasaeny "OO6mue
MIPUHITUIIBI IOCTPOEHHSI CXeM KPHOTEHHBIX
yCTaHOBOK"

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], t. 17, cTp. 227-237

Meroauka pacuera U
ONTUMHM3ALUH
napaMeTpoB pabouero
Tena B KPHOTEHHBIX
YCTaHOBKAaX

10

5.1

Meroauka pacuera u
OIITUMU3ALNN
nmapaMeTpoB pabodyero

10

Camocmoamensroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepralia 1o pa3aery
"Merouka pacuera 1 ONTUMU3ALUI
napaMmeTpoB paboyero Tena B KPHOTCHHBIX
ycTraHoBkax"

Iloo2omoexa K npakmuyecKum 3aHAMUAM:
Wzydenne maTepuaina mo paszgeny "MeTtoauka
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TEJia B KPUOTCHHBIX
yCTaHOBKax

pacyeTa U ONTUMH3ALIUU [TApaMETPOB pa60qero
TCJla B KPUOTCHHBIX YCTaHOBKaX" IIOJArOoTOBKA K

BBINIOJIHEHUIO 3aJIaHUM Ha MPAKTUYCCKUX
3aHATHAX
Ilodzomoeka K meKkyuiemy KOHmMpPOio:

[ToBTOpenne maTepuana mo pasneny "MeToauka
pacdera 1 ONTHMH3ALUH TAPaMETPOB Pabodero

Telna B KPHOTEHHBIX yCTaHOBKAX'"
H3yuenue mamepuanos numepamypHsix

UCMOYHUKO8.
[1], ro. 18, ctp. 238-246

CaepxnpoBosine
MarHUTHBIE CUCTEMBI
SKCIIEPUMEHTATBHBIX

TEPMOSIIEPHBIX
YCTaHOBOK

6.1

CaepxnpoBosine
MAarHUTHBIC CUCTEMBbI
AKCIEPUMCHTAIBHBIX

TEePMOSACPHBIX
YCTaHOBOK

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"CBepXIpOBOASIIUE MATHUTHBIE CUCTEMBI
AKCIIEPUMEHTAIBHBIX TEPMOSIEPHBIX
YCTaHOBOK"
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzyuenne maTepuana mo pa3ueny
"CBepXIpOBOASILINE MATHUTHBIE CUCTEMBI
9KCIEPUMEHTAIBHBIX TEPMOSACPHBIX
YCTaHOBOK'" MOJTOTOBKA K BHITIOJTHEHHIO
3a/laHui Ha MMPAKTUIECKUX 3aHATUIX
IlodzomogKa K meKkyuiemy KOHmMpOoJio:
IToBTOpEeHue MaTepuana no pasaeny
"CBepXIpPOBOASIIMNE MATHUTHBIE CUCTEMBI
IKCIIEPUMEHTAIBHBIX TEPMOSIEPHBIX
YCTaHOBOK"
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[2], T 3, cTp. 59-92

[4], t1. 4, 145-167

CucTeMbl KPHOT€HHOTO
obecrieueHus 0OIBIINX
TOKAMaKOB U

Tloozomosxa Kk mekywemy KOHmpo.iio:

IToBTOopenue maTepuana no pasaeny "CucremMsl

KPHOTEHHOTO 00eCTIedeH s OOIIBIINX

PEaKkTOpOB: TOKaMaKOB M PEaKTOPOB: XapaKTEePUCTHKA
XapaKTepUCTHKA CHCTEM, PEXXUMBI paboTHI"

CHCTEM, PEKHMBI Iodzomoeka Kk npakmuyecKum 3aHAMUAM:

paboThI Wzyuenne maTtepuana mo paszaeny "Cuctemsl
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7.1 | Cucrembl KpHOTEHHOTO 6 4 - 2 - - KPHOTEHHOTO 00ecreYeHus O0IbIINX
obecrieueHnst GOIBLINX TOKaMaKOB M PEaKTOPOB: XapaKTEPUCTHUKA
TOKaMaKoB U CHCTEM, PEXXUMBI pabOThl" IOATOTOBKA K
PEaKTOpOB: BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
XapaKTEePUCTHKA 3aHATHAX
CHCTEM, PEIKHMBI Camocmoamenvroe usyuenue
paboThI meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"CHcTeMbl KpHOTEHHOTO 00eCTIedeHIS OOIBIITIX
TOKaMaKOB M PEaKTOPOB: XapaKTEPUCTHUKA
CHCTEM, PEXKUMBI paboThI"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[5], rn. 6, cTp. 115-130
Ok3aMeH 36.0 - - - 0.5 335
Bcero 3a cemectp 72.0 14 - 14 0.5 335
Hroro 3a cemecTp 72.0 14 - 14 2 - 0.5 415

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnanBHIyansHbIe KOHCYIBTAIIMH 110 KYpCOBBIM MpoekTaM/padoram; I'K- rpynmnoBbie KOHCYIBTAIIUH 110 pa3ieiaam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Kpuosaxyymuwvie cucmemwi (KBC) sxcnepumenmanvuuvix mepmosioephuvix yemanosok (OTY) u

pPEAKMOpos8

1.1. KpuoBakyymnsie cucteMsl (KBC) sxcniepyuMeHTanbHbIX TEPMOSIEPHBIX YCTaHOBOK (DTVY)

U PEaKTOpPOB
CrpykTypa, cocraB, mapaMeTphl, (pU3MUYECKHEe OCHOBBI KPHOBAaKYYMHBIX CHUCTEM OOJBIINX
TOKaMaKOB ¥ PEaKTOPOB, XapaKTEPUCTUKA CUCTEM, PEKHUMBI PAOOTBHI.

2. OcHo8bl KPUO2EHHOU MEeXHUKU

2.1. OCHOBBI KPUOTE€HHON TEXHUKHU
OcHoBHble mTOHATUA. TepmuHbl, omnpenencHus. Kraccupukanus KPUOTEHHBIX CHCTEM:
pedprKepaTophl, OKIKUTEH, Pa3e/IuTEIbHbIE YCTAHOBKH.

3. Ocnosnvle npoyeccsl noay4erusd HU3SKux memnepamyp

3.1. OcHOBHBIE IPOLIECCHI ITOJIYUYEHUS HU3KUX TEMIIEPATyp

OO0O0OUICHHBI BTOPOM 3aKOH TEPMOJUHAMUKUA. TepMOMEXaHMYECKHE METOJbI IMOTyYCHHS
HU3KUX Temneparyp. JpoccennpoBanue. [letannupoBanue. BakyymHas orkauka. CpaBHUTENbHBIN
aHaJIN3 TePMOJIUHAMUYECKOH 3(p(pEeKTHBHOCTH METOIOB.

4. O6M4M€ NPpUHYUNBL NOCMPOEHUA CXEM KDUOCEHHBLIX YVCMAHOBOK

4.1. OO1ue NpUHIKUIBI TOCTPOECHUS CXEM KPUOT€HHBIX YCTaHOBOK
OO011e TPUHIUIBI TOCTPOEHHS CXEM KPUOTE€HHBIX YCTAaHOBOK. METObI MOHMKEHHS JaBJICHHS
IPSIMOTO MTOTOKA.

5. Memoouxka pacuema u onmumusayuu napamempos pa6oqeeo mejia 6 KPUo2eHHblx
YCMAHO6KAX

5.1. Meronuka pacyera ¥ ONTHUMHU3ALUH [TaApaMETPOB paboyero Tejaa B KpHOTEHHBIX YCTAaHOBKAX
Mertonuka pacuera M ONTUMHU3ALUU HapaMeTpoB padOyYero Teia B KPUOTEHHBIX YCTaHOBKaX.
Pacuer ynenpHOM XonononpousoautenbHocTu. Jkceprerudeckuit KITI. IIpumep pacuera.

6. Ceepxnpoeod}zmue MACHUNIHbLE CUCNIEMDBL IKCNEPUMEHMATIbHBLX mepMOﬂ()eprlx YCmMaHoOB0OK

6.1. CBepXnpoBOASIINE MATHUTHBIE CUCTEMBI DKCIIEPUMEHTAIbHBIX TEPMOSIEPHBIX YCTAHOBOK

®u3nyecKkue OCHOBBI SIBJICHUS CBEpXIpPoBOAMMOCTH. KpaTkuii 0030p COCTOSIHMSI Hay4HBIX
UCClieIoBaHui 1o npobsieme. TexXHOIOorust U3roTOBICHUS CBEPXIPOBOAAIINX Kabenei. CTpyKTypa,
COCTaB U PEKUMBI pabOThI CBEPXIIPOBOSAIIMX CUCTEM TEPMOSAEPHBIX YCTAHOBOK M PEAKTOPOB.

7. Cucmembl KPUO2EHHO20 obecneyenus 6OIbUIUX MOKAMAKOS U pPeAKmMopos. xapakmepucmuxka
cucmem, pesHcumsl I?Cl607’}1bl

7.1. CucteMbl KpUOTEHHOTO oOecrieueHus OOJIBIINX TOKAMaKOB U PEAKTOPOB: XapaKTEePUCTHKA
CUCTEM, PEKHUMBI paObOTHI

CrpykTypa, cocTaB, MapaMeTpbl CHUCTEM KPHOT€HHOro oOecreyeHHs OONBIINX TOKaMaKoB,
peXUMBI paboThl. CHCTEMBI KPHOTEHHOTO 00€CTIeYeH s TEPMOSIIEPHOTO PEaKTopa, XapaKTepUCTUKA
CHCTEM, PEKUMBI PAOOTHI.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

1. TepmouHaMUYECKUI aHATIA3 TEPMOMEXAHUUYECKUX METOJI0OB OXJIKICHUS;

2. Metoauka pacueTa BpEMEHU OXJIAKICHUS CBEpXIpoBoadIuX Karymek UTOP;
3. MeToauka pacyera KpMOT€HHBIX MeJIMEBBIX YCTAaHOBOK;

4. TepMoaMHAMIYECKHE TTOHITHSI, MOTCHIUATBL. Termnodu3ndeckiue 0COOEHHOCTH
KpPHOAreHTOB;

5. Pacuer pacxona kpuoareHnTta B KpuopaszaenutesibHoM Hacoce UTOP.

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEyCMOTPEHO

3.5 Koncyabranumn

N

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxnenue wmarepuanoB 1o keiicam pasgena "KpuoBakyymusie cucremsl (KBC)
AKCIIEPUMEHTAILHBIX TEPMOsIIEpHBIX YcTaHOBOK (DTY) u peaktopos"

OO6cyxaenre MaTepualioB 1o Keiicam pasjena "OCHOBbI KPUOTEHHON TeXHUKHU"
OO6cyxeHrne MaTepuaioB Mo kedcam paszaena "OCHOBHBIE MPOLIECCHI MOJTYYSHUS HU3KUX
temneparyp"”

OO6cyxnenue MarepualioB o keiicam paszzaena "OOIIMe MPUHUIUIBI MOCTPOSHHUS CXEM
KPUOTE€HHBIX YCTaHOBOK"

OO6cyxneHne MaTepuajaoB MO Keiicam pasnmena "Meronuka pacdera U ONTHMH3AIUH
rapamMeTpoB pabouero Tejia B KpUOTC€HHBIX yCTaHOBKaX"

OO6cyxneHne MatepuanoB Mo keicam paszzaena "CBepXMpOBOIAIINE MATHUTHBIE CHUCTEMBI
9KCIIEPUMEHTAJIbHBIX TEPMOSIIEPHBIX YCTAHOBOK"

OO6cyxnenne marepuasioB mo keidcam pasnena "CucCTeMbl KPHUOTEHHOTO 00ecredeHHs
00JIBIINX TOKAMAKOB U PEAKTOPOB: XapaKTEPUCTHKA CUCTEM, PEKUMBI pabOTHI"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB THCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeH il

3arIaHupPOBaHHbIE PE3YJIbTATHI

Howmep paznena

O11eHOYHOE CPEACTBO

Koapl JUCHUTIIUHEI (B (THI ¥ HAUMEHOBAaHUE)
o0OyueHus Mo TUCIUILINHE
WHJIUKAaTOPOB cooTBeTcTBUH C 11.3.1)
(B COOTBETCTBHH C pa3aeiioM 1)
1]12]3[4]5]6]7
3HaTth:
CTPYKTYPY, COCTaB U TEXHOJOTUIO KonTponbras padora/Ctpykrypa u cocraB CMC TAP, CKO
M3TOTOBJIEHUS] KPUOT€HHBIX N-2r1k-3 + OO0JIBIINX TOKAMaKOB
CBEPXMPOBOSIINX Kabenen
CTPYKTYpPY U COCTaB KPUOT€HHBIX U KonTponbnas pabota/CTpykTypa U COCTaB CUCTEMBI
CBEPXIIPOBOIAIIUX CUCTEM V203 + | 4 | KpHOTEHHOTO obecnieuenuss UTOP
TEPMOSACPHBIX SKCIEPUMEHTAIBHBIX
YCTAaHOBOK U peaKkTopa
CTPYKTYPY U COCTaB KPUOBAKYYMHBIX KonTponbnas pabora/Ilapamerpsl 1 0COOEHHOCTH CUCTEMBI
CUCTEM TEPMOSIEPHBIX KpHUOBaKyyMHOM OTKaYKU TEPMOSIEPHBIX IKCIIEPUMEHTAIbHbBIX
DKCIIEPUMEHTAIBHBIX YCTAHOBOK U N-2nk-3 + |+ ycTaHOBOK U peakTopoB (OTY u TAP). OcHOBBI KpHOTEHHON
peakTopa TEXHUKU. MeTo/1bl MOTy4eHHs] HU3KUX TeMieparyp. Metoauka
pacuera nokaszarenen KI'Y
METO/Ibl pacueTa OCHOBHBIX KonTponbHas padota/Pusndeckoe 000CHOBaHUE SBICHUS
IIOKa3aTesed KpUOT€HHBIX I'eJIMEBBIX V-2 N I CBEPXIIPOBOJUMOCTH. TeXHuonormI IIPOU3BOJICTBA
YCTaHOBOK CBEPXIIPOBOJAIIMX Kabenel. PacueT BpeMeHU 3axX01a)KUBaHUs
karymek CMC, pacxoja Kpruoresa
YMersn:
BBITIOJHATH pacyeT KonTponbHas padota/Pusndeckoe 000CHOBaHUE SBICHUS
TEPMOJUHAMHUYECKHUX ITapaMeTPOB V-2 + CBEPXIIPOBOJUMOCTH. TeXHuonormI IIPOU3BOJICTBA
KPUOTEHHBIX T€JIMEBBIX YCTAHOBOK CBEPXIIPOBOJAIIMX Kabenel. PacueT BpeMeHU 3axX01a)KUBaHUs
karymek CMC, pacxoja KpuoreHa
BBITIOJTHSTH TETUIOTEXHUYECKUE Kontponbnas pabora/Ctpykrypa u coctaB CMC TAP, CKO
pacueTsl KOHCTPYKIIMHA KPUOTEHHBIX U V2013 N I OOJBIINX TOKAMAKOB
CBEPXITPOBOSAIINX CUCTEM
TEPMOSJIEPHOTIO PEAKTOpa
pa3paboTaTh NPUHIMIHAILHYIO cxemy | MI-2mk-3 + + Kontponbnas padota/llapameTpbl 1 0COOEHHOCTH CHCTEMBI
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Y BBINOJIHATH pacyeT apaMeTpoB
KPHOBAKYYMHOH CUCTEMBI
TEPMOSAIEPHBIX YCTAHOBOK

KPHUOBAKYYMHOM OTKaYKU TEPMOSIEPHBIX IKCIIEPUMEHTAIbHBIX
ycTaHoBOK U peakTopoB (DTY u TAP). OcHOBBI KpHOT€HHON
TEXHUKU. MeTo/1bl MOTy4eHHsI HU3KUX TeMieparyp. Meroanka
pacuera nokaszareneit KI'Y
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. ITapameTpsl 1 OCOOEHHOCTH CHCTEMBI KPHOBAKYYMHON OTKaYKH TEPMOSAEPHBIX
AKCTIIEPUMEHTAIBHBIX YCTaHOBOK U peakTopoB (DTY u TAP). OcHOBBI KpHOTEHHOMN TEXHUKH.
Meroas!l oy4eHuss HU3KUX Temuneparyp. Meroauka pacdera nokasareneit KI'Y
(KonTpomawsHas pabora)
2. CtpykTypa u coctaB cucteMbl kpuoreHHoro odecneuenuss UTOP (KonrponsHas padora)
3. Ctpykrypa u cocraB CMC TP, CKO 6onpinx Tokamakos (KoutponsHas padbota)
4. ®u3ndeckoe 000CHOBAHHE SIBJICHUS CBEPXIPOBOAMMOCTH. TEXHOIOTHS IPOU3BOJICTBA
CBEPXIIPOBOAIINX Kabenei. Pacuer Bpemenu 3axonaxuBanus katymek CMC, pacxonaa
kpuorena (KonrponbHas padoTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne§)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIIBI 10 TUCIMITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Komos, A. T. KpnoBakyyMHbIE U CBEPXIIPOBOISALINE CUCTEMBI TEPMOSIEPHBIX PEAKTOPOB U
YCTaHOBOK : yu4e0OHOE MOCOOME JIsi BY30B IO crieruaibHOCTH "Texunyeckas Qusnka
TEPMOSIEPHBIX PEAKTOPOB U IJIa3MEHHBIX YCTaHOBOK' HanpasieHus 140400 "Texnuueckas
¢usuka" / A. T. Komos. — M. : U3narensckuii jom MOU, 2008. — 304 ¢. — ISBN 978-5-383-00233-
9,

2. Benrypa, I'. UckyccTBo kpuorenuku. HuzkoremneparypHas TEXHUKa B PU3NYECKOM
HKCIEPUMEHTE, IPOMBIIIUIEHHBIX U @3POKOCMHUECKUX MPUIOKEHHUSX : nep. ¢ auri. / I'. Benrypa, JI.
Puzerapu. — Jlonmronpyaasnii : Matemiekt, 2011. — 336 ¢. — ISBN 978-5-91559-040-2.;

3. Komos, A. T. DkcniepuMeHTaIbHOE U3yYeHNE TEXHUKH BHICOKOTO BaKyyMa : ydeOHoe rmocooue
1o Kypcy "BakyymHbie crCTeMBI IIJITa3MEHHBIX YCTAHOBOK'' IO HANpPaBJICHUM "SnepHas
sHepreTuka u ternodusmka', "Temnosnepreruka u reruorexuuka" / A. T. Komos, C. 1.
®denoposuy, A. B. 3axapenkos, Har. uccnen. ya-t "MON" (HUY"MBU"). — M. : U3n-Bo MOU,
2019. — 76 c. — ISBN 978-5-7046-2086-0.

http://elib.mpei.ru/elib/view.php?id=10799;

4. bensxos, B. I1. Kpuorennas texuuka u texsosiorus / B. I1. benskos. — M. : Dueprousnat, 1982.
—-272c.;
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5. bytkeBuu 1. K.- "Kpuorennsie ycranoBku u cuctemsl”, M3narenscrso: "MI'TY um. H.O.
baymana", Mocksa, 2008 - (151 c.)
http://e.lanbook.com/books/element.php?pl1_id=58497.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;
3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitua, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlanub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6udJimoTeka oHIaH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/
4. ba3za nannbix Web of Science - http://webofscience.com/
5. ba3za nannbix Scopus - http://www.scopus.com
6. DnexkTponnas 6udmorexka MIOU (36 MOH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThI PD -
https://rosmintrud.ru/opendata
9. bBa3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOT0 pa3Butus P -
http://www.economy.gov.ru
11. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, OcHamenune
HaMMeHOBaHHe
VY4eOHble ayIUTOPUH b-302, napra, CTOJ NPENoIaBaTes, CTyI,
JUTSL IPOBE/ICHUS Crienmanm3upoBaHHast MYJIbTHMEIHHHBIA TPOEKTOP, JOCKa

JICKIIMOHHBIX 3aHATUMN
N TCKYHIETrO KOHTPOJIA

yueOHasi ayiuTopus

MapKepHasi, KOJIOHKH, KOMITBIOTEP
MepCOHANbHBIN, HA0OPHI IEMOHCTPAIIIOHHOTO
o0opynoBaHus

VY4eOHble aynuTopun
JUIS IPOBEICHUS
PaKTHIECKUX
3ansatui, KP u KII

b-302,
Criennanu3upoBaHHast
yueOHas ayJuTOpHs

napTa, CTOJ IPENoaBaTes, CTyJl,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJJOHKH, KOMITBIOTED
NePCOHAIBHBIN, HAOOPHI IEMOHCTPAIIMOHHOTO

000pyIoOBaHUS
VYuebHbIC ayAUTOPUHN A-309, Aynutopus nis CTOJI PENOAABATENS, CTOJI, CTYJI, TOCKA
JUISL IPOBEICHUS MIPOBEICHUS MeEJIOBast

MTPOMEKYTOUHON MPAaKTUYECKUX 3aHATUN
aTTecTalun
TTomemenust misa A-110, BeruucnurenpHasi | CTOJ MPENOAABATEINS], CTOJ KOMIBIOTEPHBIH,
CaMOCTOSTEIbHOM naboparopus CTYJI, OCKa UHTEPAKTUBHAS, KOMIIBIOTEPHAs
paboTHI CeTh C BBIXOJIOM B MHTEpHET,
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MYJIbTUMEAUNHBINA TPOEKTOP, YKA3Ka
na3epHasi, MHOTO( yHKITMOHATHHBIN IISHTP,
cepBep, KOMIbIOTEP MEPCOHANbHBIH,
MPUHTEP, HAOOPBI IEMOHCTPAIIMOHHOTO
000opyI0BaHUS

ITomemmenust misa
KOHCYJIbTUPOBAHUS

A-208,
[TpenonaBaTenbckas

Kpecio padouee, paboyee MECTO COTPYIHHKA,
cToJI, mKad /Ui JTOKYMEHTOB, KOMITbIOTEPHAs
CEThb C BBIXOJOM B IHTEPHET, KOJIOHKH,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTEP

ITomemenust misa
XpaHEHUst
000pyI0BaHUs U
y4eOHOTr0 MHBEHTAPS

A-025, KnagoBka
J1a00paTOPHOTO
obopymoBaHus

cTelIax, 000pyaoBaHue
CIIEIMATM3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KpI/IOFCHHLIe N CBCPXITPOBOIAIMNEC CUCTCMbI

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 TIlapamerpsl 1 0COOEHHOCTH CUCTEMbI KpUOBAKYYMHOM OTKaYKU TEPMOSAEPHBIX
AKCIIEPUMEHTAIbHBIX YCTaHOBOK U peakTopoB (OTY u TAP). OcHOBBI KpUOr€HHOM TEXHUKH.
MeTtopl IOJTy4eHHS HU3KUX Temrneparyp. Meroauka pacuera nokazateneit KI'Y (KonrposnbHas
pabora)

KM-2 ®usunueckoe 000CHOBaHUE SBICHUS CBEPXIIPOBOAUMOCTH. TEXHOIOTHS MPOU3BOICTBA
CBEPXIPOBOAIUX Kabeneil. Pacuer Bpemenu 3axonaxxuBanus karymek CMC, pacxonaa
kpuoreHa (KonrponpHas padoTa)

KM-3 Crpykrypa u coctaB CMC TSP, CKO 6onpmmx TokamakoB (KonTponbnas padota)

KM-4 Crpykrypa u coctaB cuctemsl kpuorenHoro obecrneuenuss MTOP (KontponbsHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb RM: L 2 3 4
pasjena Henens 4 4 8 8
KM:
1 Kpuosakyymusie cuctemsl (KBC) skcniepumeHTanIbHBIX
TepMOsIEpHBIX ycTaHOBOK (DTVY) u peakropos
11 Kpuosakyymusie cuctemsl (KBC) skciepumeHTaNIbHBIX +
' TEepMOsJIEpHBIX ycTaHOBOK (DTVY) u peaktopos
2 OCHOBBI KpHOTEHHON TEXHUKH
2.1 OCHOBBI KpHOTEHHOW TEXHUKH +
3 OcHOBHBIE IIPOLIECCHI IOTYYEHUS HU3KUX TEMIIEPATyp
3.1 OcHOBHBIE IIPOLIECCHI TIOTYYEHUS HU3KUX TEMIIEPATyp + +
4 OO61re TpUHLKITBI TOCTPOSHUSI CXEM KPHUOT€HHBIX
YCTaHOBOK
41 OO611re TPUHILIUIIBI TOCTPOSHUS CXEeM KPHUOTEHHBIX N
YCTaHOBOK
5 Metoauka pacueTa U ONTUMH3ALMH [TApAMETPOB paboyero
T€Ja B KPUOTEHHBIX YCTAaHOBKAX
51 Metoauka pacueTa U ONTUMH3ALMH [TApAMETPOB paboyero + +
T€Ja B KPUOTEHHBIX YCTAHOBKAX
6 CBepxXnpoBOAAIIIE MATHUTHBIE CUCTEMBI
JKCIIEPUMEHTAIBHBIX TEPMOSIIEPHBIX YCTAHOBOK
6.1 CBepxnpoBOAAIINE MATHUTHBIE CUCTEMBI + +
SKCIIEPUMEHTAIBHBIX TEPMOSIIEPHBIX YCTAHOBOK
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Cucremsbl KPHOTICHHOI'O obOecrieyeHrs OOJIbIINX TOKAMAaKOB 1

7
€aKTOPOB: XapaKTEPUCTUKA CUCTEM, PEXKUMBI paOOTHI
b
71 CucTeMbl KpUOTEHHOTO 00ecIieYeHus OOJIBIIINX TOKAMAKOB U + 4
' PEaKTOPOB: XapaKTEPUCTUKA CUCTEM, PEXKUMBI paOOTHI
Bec KM, %: | 20 30 30 20
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