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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney bypnaes B.[.
Hpeno J1aBaTeJIb Wnentudmkatop Rd3677197-BudayevVP-5d247851 B.II. ByI[aCB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
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HpOFpaMMBI WaeHTuduraTop R72c90f41-DedovAV-d71cc7f4 A.B HCHOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH Bnageney Jenoe A.B.
BBITyCKaroIIeH Kadeapsl Vaermpuratop R72c90741-DedovAV-d71cC 714 A.B. Jlenos
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka

3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-4 CniocoGeH K MPOEKTUPOBAHUIO Y3JIOB IKCIIEPUMEHTAIBHBIX U TPOMBIIIUICHHBIX SACPHBIX
Y TJIa3MEHHBIX YCTAaHOBOK
N]I-3 Brageer HaBbIKaM¥ MPUHITHS U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUMA
MIPU KOHCTPYUPOBAHUHU U OCHOBAMHM JKCIUTYaTallMU SKCIIEPUMEHTAIBHBIX TEPMOSICPHBIX 1
MJIa3MEHHBIX YCTAHOBOK

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. 3amuTa nomamnero 3aganus 1. Kputepuu ycroitunBocTH mia3Mel B Tokamake (lomarninee
3a/1aHKE)
2. 3amuTa nomaiHero 3ananus 2. Pacuer tepmosiiepHoro peakropa (Jomaiinee 3agaHue)
3. KonrponbHas pabota 1. Kputepun tepmosinepaoro 3axuranus (Kontponsnas padora)
4. KontponbHas pabora 2. Kputepun ycTOHYUBOCTH B MJIa3MEHHBIX JIOBYIIKAX
(KontponpHas pabota)
5. Tect. KOHCTpYKIIUU ¥ TEXHOJOTHUS IKCIUTyaTallil COBPEMEHHBIX TEPMOSICPHBIX
YCTaHOBOK C MAarHUTHBIM yJIEPKAaHUEM TIa3MbI ITPEeTHA3HAUYCHHBIX ISl PEHICHUS TIPOOIEeMBbI
yIIpaBJIieMoro TepMosiiepHoro cunresa (TectupoBaHue)

BPC nucuuminHbl

8 cemecTtp
Beca KOHTpOIbHBIX MeponpusATHil, %
WNnunexe KM- | KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4 5

Cpok KM: 4 8 12 13 14

Peakuuu TepMosiIepHOTO CUHTE34, MTPEICTaBISIONIIE
untepec 11 YTC u cnocoObl X OCYIIECTBICHHS

Peakmun TEPMOAACPHOTO CUHTE3A, MTPCACTABIAIOIINC

+ + +
untepec i1 YTC 1 cnocoObl MX OCYIIECTBICHHS
Pacuer sHEpruu U MOTOKOB 3apsKEHHBIX YaCTHULL
Pacuer sHEprum 1 MOTOKOB 3apsKEHHBIX YaCTHULL + + +
Pacuer MarHUTHOM TEPMOU3ONIALIUN
Pacuer MarHUTHOM TEPMOU3ONIALIUN + +

Pacuer Pa3IMYHBIX CUCTEM MAIrHUTHOI'O YACPIKAHUA
I11a3Mbl




Pacyer pa3nuuHbIX CUCTEM MarHUTHOTO yJEp>KaHuUs

+ +

TJ1a3Mbl
Tokamaku ¥ cTeiapaTopbl
Tokamaku ¥ cTeiapaTopbl +
Pemenue mpobiaeM HEYCTOWYHUBOCTH
Pemenue mpobiaeM HEYCTOWYHUBOCTH + +
PacueT npumeceit 1 ciocoOOB MX yaaleHUs
Pacuer npumeceii u cnoco0OB UX yaalleHUs + +

Bec KM: | 10 16 16 18 40

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

[1K-4 NJ1-3nik-4 Bnaneer | 3nath: Tect. KOHCTpyKIIMM ¥ TEXHOJIOTUS KCILTyaTallM COBPEMEHHBIX
HAaBbIKAMU  TIPUHATHAA U | KOHCTPYKLIHUU U TEXHOJIOTHIO | TEPMOSIEPHBIX YCTAHOBOK C MATHUTHBIM yJIep:KaHHUEM IUIa3Mbl
000CHOBAaHHSA KOHKPETHBIX | SKCILTyaTalliyd COBPEMEHHBIX | IIPEIHA3HAYEHHBIX JIJISl pEeLIeHUs] TPOOJIEMbl YIIPaBISIEMOI0 TEPMOSAEPHOTO
TEXHUUYECKUX PELICHUN IpH | TEPMOSIEPHBIX YCTaHOBOK ¢ | cuHTe3a (TectupoBanue)
KOHCTPYHPOBaHUU U | MAarHUTHBIM YyE€pKaHUEM KonTponbnas padora 1. Kputepuu TepMosiiepHOro 3aKUraHus
OCHOBaMH  O3KCIUTyaTallud | maa3Mel npeanasHadueHHeix | (KonTponbhas pabota)
AKCIEPUMEHTAIbHBIX IUTSL pEeUIeHUs TIPOOIEeMBI 3amuTa gomaisero 3ananus 1. Kputepun ycroilunBocTH miia3mbl B
TEPMOSICPHBIX U | YIpaBIsieMOro Tokamake (Jlomaiinee 3aganue)

IJIa3MCHHBIX YCTaHOBOK

TEPMOSIZICPHOTO CHUHTE3a
METO/bI
AKCTIEPUMEHTAIBHOTO
HCCIEA0BaHMS T1a3Mbl B
COBPEMEHHBIX TIJIa3MEHHBIX
YCTaHOBKAaxX

METO/Ibl MH)KEHEPHOTO
MIPOEKTUPOBAHUS U
KOHCTPYKITUHA OCHOBHBIX
CUCTEM TEPMOSIEPHOTO
peakTopa ¥ TepMOSIIEPHOTO
HMCTOYHUKA HEUTPOHOB
YMers:

BBITIOJIHATH PACU€ThI
(hU3UKO-TEXHUUECKUX
XapaKTEPUCTHUK MIa3MEHHBIX
pa3psIoB B YCTAaHOBKAX C

Kontponbnas padota 2. Kpurepuu ycTOHYMBOCTH B TJIA3MEHHBIX
nosymkax (KonrponpsHas padora)

3amuTa JoMaIHero 3aianus 2. Pacuer tepMosiepHOro peakropa
(Jomarrnee 3aganue)




MarHMTHBIM yAEepKaHUEM
IJ1a3MBbl

IIPUHUMATh 0OOCHOBaHHbIE
TEXHUYECKUE PELICHUs IpU
IIPOEKTUPOBAHUU U
9KCIUTyaTall CUCTEM
IJ1a3MEHHBIX
9KCIEPUMEHTAIbHBIX
YCTaHOBOK ¥ TEPMOSIIEPHOTO
peakTopa




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect. KOHCTPYKIIMH M T€XHOJIOTHS IKCILIyaTAllMH COBPEMEHHbIX
TEPMOSIIEPHBIX YCTAHOBOK ¢ MATHUTHBIM yAEpP:KaHUEM IIa3Mbl NIPEAHA3ZHAYEHHbBIX 1JIA
pelieHus Npod/aemMsbl yIpaB/JIsgeMOro TepMoOsiIepHOro CHHTEe3a

®opmbl peanuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOro MeponpuaTHsi: CTyIEHTHl BBITATHBAIOT OWIIETHI C
BOIPOCaMH U OTBEYAIOT HA HUX MUCHMEHHO.

KpaTKOC CoAcpKaHUuE 3alaHUA:
Onummnre CUCTCMY, IIPCACTABJIICHHYIO B ouere

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KOHCTPYKLMHU u 1.KoHcTpyK1Mst MarHUTHON CUCTEMBI TOKaMaKa ¢
TEXHOJIOTHIO JKCILTyaTaluu KPYTJIbIM CEYEHUEM IUIa3Mbl

COBPEMEHHBIX TEPMOSIACPHBIX 2.KoHCTpyKIIMsI MATHUTHOM CHCTEMBI TOKaMakKa ¢
YCTaHOBOK C MarHuTHBIM JUBEPTOPOM

yAEpKaHUEM I1J1a3MbI 3.KoHcTpyKiMs MarHUTHOM CUCTEMBI cTeIapaTopa
IIPEIHA3HAYEHHBIX I PELIEHUs 4.KoHCTpyKIMsS MarHUTHON CUCTEMbI IPOOKOTPOHA -
po0IEMbI YIIPaBIIIEMOTO JIMHEHHON TEPMOSICPHON YCTAHOBKH C MarHUTHBIM
TEPMOSIIEPHOTO CUHTE3a yIEp>KaHUEM ILIa3MBl

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHkKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-2. KonrpoJbHas padora 1. Kpurepun TepmMosiiepHOIo 3a:KMraHus

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 16

IIpouenypa npoBeneHnss KOHTPOJAbHOro Meponpusitusi: KM npoBoauTcst B BUJE NMCbMEHHOIO
OTBETA Ha BOTPOCHI OujeTa

Kparkoe cogepxxanue 3a1aHus:
Pemnre 3amauy




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

. Ilpenenpnas BeIMYMHA MATHHTHOTO 11011, KOTOPYIO MOKHO 00€CIeUHTh B 00beMe
3HaTh: METO/bI e , Py )
TepMosilepHO# yeTaHoBKH B = 12 T, npw Kakoi BeauuHHe 3 MOKHO 06ecrieHTh
QKCHepI/IMeHTaﬂbHOFO 1 sauranue D - He? peaxkunu, ecim spems yiuepikanus sueprau v =3 cex?
I/ICCHeI[OBaHHH HHa3MbI B Hpc,.lc.lbllilﬂ BC/IMYHMHA MArHHTHOIO 110J15, KOTOPYIO MOKHO 065(511&."‘"’“]} B OG bCMC
TepMosIIepHO# yeTaHOBKH B = 5 T, mpw kakoit BemmnHe [} MOKHO obecrienTh
COBpPEMECHHBIX IIJIa3MEHHBIX 2 saxuramue D - T peaKiii, ceimi BPeMs yACPKAHUA JHCPIHH T =4 ceK?
CTaHOBKax 1IpeteThHas BeTHTHHA MATHUTHOTO TIOITSI, KOTOPYO MOKHO 0GECTIETHTh B 00heMe
! P)
repmosiiepuoit yeranoskd B = 8 T, 1pu kaxoit Bemunie B Moxkio oSecednts
3 sakuranue D -D  peaknuu, ecau BpeMs yAep/KaHHUSA SHEPIHH T —5 ceK?
IIpe/ieTbHASI BEIMMHHA MATHUTHOTO TI0151, KOTOPYIO MOKHO 00eCIeTHTh B 00heMe
repMOsiIcpHOH yetanoBkd B = 12 T, 1upu Kako#t BeiuuuHe B MOKHO 0GCCIICHHTD
4 saxkuranre D - T peaknwum, ecnm Bpems yiepxanus Hepruu T =8 cex?
Onucanue MKaJIbl OCHNBAHUS:
Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJHOM 00BEME WIIM BBIIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. KontpoabHas padora 2. Kpurepuu ycToifYMBOCTH B IIJIa3MEHHBIX JIOBYLIKAX

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 16

IIpouenypa npoBeneHnsi KOHTPOJIbHOro Meponpusitusi: KM npoBoauTcst B Bujie NMCbMEHHOTO
OTBETa Ha BONPOCHI OumiieTa

Kparkoe conepxanue 3ajanus:
Pemnre 3anauy

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMers: BBINIOJIHATh ~ PaCyeThl 1.Paccuntarh KpuTEPUN YCTOMYUBOCTH IJIA3MEHHOTO
(U3UKO-TEXHUYECKUX pa3psoB Tokamake UTOP

XapaKTEPUCTUK IJIa3MEHHBIX 2.PaccunTaTth KpUTEPUM YCTOMYMBOCTHU IJIa3MEHHOTO
pa3psAIoB B YCTAaHOBKax  C pa3psaoB Tokamake T-15M/]

MarHUTHBIM YIEPKaHUEM IUIa3Mbl 3.Paccuntarh KpUTEPUH YCTOMYUBOCTH IJIA3MEHHOTO

pa3psaoB Tokamake WEST
4.PaccuuTaTh KPUTEPUHN YCTOMUMBOCTH IJIA3MEHHOTO
paspsnoB Tokamake EAST

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "0TINYHO" BBICTABIISACTCS SCIIH 3aaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJTHEHO MPEUMYIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouIio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTENILHO" BHICTABIIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. 3ammTa nomamHero 3aganus 2. Pacuer TepmMosiiepHOro peakropa

®opmbl peanauzanuu: [luceMennas padora

Tun KoHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue

Bec koHTpOobHOrO Meponpustusi B BPC: 18

IIpouenypa mpoBeneHHsi KOHTPOJIbHOro Meponpusitusi: CTyIeHTBI IOJY4YarOT M BBIIOJIHSIOT
MHAMBUAYaJIbHbIE TOMAIlHUE 3aJaHuUs

Kparkoe conepxanue 3aganus:
BrInonHuTe nosrydeHHOE 3a/1aHKE

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: npuHUMaTh 00OCHOBAaHHbBIE 1.PaccunTaTth HE0OXOAMMBIE MAarHUTHOE TI0JIE ¥ TOK
TEXHUYECKHE peLeHus npu IU1a3MBblI JUIs1 oOecrieueHus cTabUIbHOCTH IIa3MEHHOTO
IIPOCKTUPOBAHUMU M IKCILTyaTaluu paspsiaa B Tokamake-peaktope UTOP

cucTeM IUIa3MEHHBIX PaccuuTarh MakCUMaIbHO JOCTHKUMBIE KOHLIEHTPALIUIO
AKCIIEPUMEHTAJIbHBIX YCTAaHOBOK U IJ1a3MBbl U TEMIIEPATypPy UOHOB.

TEPMOSIIEPHOTO peaKkTopa Jliis pacdeTra UCIOIb30BaTh KPUTEPUH YCTOMUMBOCTH -

3arac ycTOH4MBOCTH ( , HOpMAJIM30BaHHYIO 03Ta
IJ1a3Mbl, KpuTepuil I’ puHBanbaa.

2.Paccuntath HEOOXOAUMBIE MArHUTHOE TIOJIE U TOK
TJ1a3MBblI [Tl 00ecTiedeH s CTaOMIIBHOCTH MJIa3MEHHOTO
paspsna B Tokamake-peakrtope JEMO

PaccunraTe MakcuManbHO JOCTUKUMBIE KOHIIEHTPALUIO
IJ1a3MBl M TEMIIEpATypy HOHOB. [l pacuera
HCIOJIb30BATh KPUTEPUU YCTOMYMUBOCTH - 3aI1ac
YCTOWYMBOCTH ( , HOPMAIM30BaHHYIO 03Ta MJIa3MBbl,
kpurtepuil I punBanba.

3.Paccuntarh HEOOXOIMMbIE MATHUTHOE TOJIE M TOK
J1a3MBblI It 0OecTiedeH s CTaOMIbHOCTH TIA3MEHHOTO
paspsna B Tokamake-peakrtope JEMO-THUH

PaccunraTe MakcuManbHO JOCTUKUMBIE KOHIIEHTPALUIO
IIJIa3MbI U TEMIIEPATYPy HOHOB.

Jlns pacyera ucnonap30BaTh KPUTEPUU YCTOMUUBOCTH -
3arac ycTOM4MBOCTH ( , HOpMAJIM30BaHHYIO 03Ta
IJ1a3Mbl, KpuTepuil I’ punBanbia.

4.PaccunTaTh HEOOXOIUMBIE MATHUTHOE TTOJIE M TOK
TJ1a3MBI [Tl 00€CTIeYeH s CTa0MIIBHOCTH IIa3MEHHOTO
pa3psana B Tokamake-peakrope UTOP

PaccunTaTe MakcuManbHO JOCTUKUMBIE KOHIIEHTPALUIO
IIJIa3Mbl U TEMIIEPATYPy HOHOB.

JIns pacyera ucnonap30BaTh KPUTEPUU YCTOMUUBOCTH -
3arac yCTOM4MBOCTH ( , HOPMAJIM30BaHHYIO 09Ta




\ TJ1a3Mbl, Kputepuid ['puHBasibaa.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-5. 3amura nomamnero 3aganus 1. Kpurepum ycTroi4nBOCTH IJ1a3Mbl B TOKAMaKe

®opmbl peaausanun: [lucemennas padbora

Tun KoHTpPOIBLHOrO MeponpuaTHs: J[omamiHee 3ananue

Bec konTposbHOro meponpustusi B BPC: 40

IIpouenypa mpoBeneHHsi KOHTPOJIbHOro Meponpusitusi: CTyIeHTBI IOJY4YarOT M BBIIOJHSIOT
VH/VBHIyaJIbHBIC JOMAIIHUE 3aJaHus

Kpatkoe conepxanue 3agaHus:
BrInonHuTe nosIy4eHHOE 3a/1aHKE

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: METOABl  HMHXKEHEPHOTO 1.PaccuuraTth HEOOXOIMMBIC MATHUTHOE IOJIE U TOK
MPOEKTUPOBAHUS U KOHCTPYKIIUU IJ1a3MBbI 1)1 00ecreYeHus: CTa0MIIBHOCTH IIa3MEHHOTO
OCHOBHBIX CHUCTEM TEPMOSIIEPHOTO paspsiia B TOKaMake

peakTopa u TEPMOSIAEPHOTO T-10 (KypuaToBcKuii HHCTUTYT)

HMCTOYHHMKA HEUTPOHOB Jlnst pacuera UCNOJIb30BaTh KPUTEPUU YCTOMYMBOCTH -

3amac yCTOM4YUBOCTH ( , MPEAebHYI0 HOPMAIU30BaHHYIO
05Ta mIa3MHI .

2.Paccuntarh HEOOXOIUMBbIE MATHUTHOE MOJIE U TOK
IUTa3MBI IS 00€CIIeUeHUS CTA0OMIBHOCTH IJIa3MEHHOTO
paspsia B TOKaMake

T-15M/] (KypuaTtoBCKUil HHCTUTYT)

Jliis pacueTa UCTONb30BaTh KPUTEPUU YCTOWYHUBOCTH -
3aImac yCTOMYUBOCTH (] , TPEACITbHYI0 HOPMAJIU30BAHHYIO
05Ta IIa3Mbl

3.PaccuntaTh HEOOXOAMMBIE MATHUTHOE MOJIE U TOK
IUTa3MBI I 00€ecIIeueHus CTa0MIbHOCTH IIa3MEHHOTO
paspsija B TOKaMake

JET (EBpocoro3)

Jliis pacueTa MCIoIb30BaTh KPUTEPUH YCTOWIHUBOCTH -
3arac yCTOM4YUBOCTH ( , MPEAeIbHYI0 HOPMAJIU30BaHHYIO
05Ta mIa3MHI .

4 .PaccuntaTh HEOOXOIUMBIE MATHUTHOE I10JI€ U TOK
IUIa3MBI )1 00eCIIeueHUs CTA0OMIBHOCTH IJIa3MEHHOTO
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paspsia B TOKaMake
KSTAR (Kopes)
Jliig pacuera UCTONIb30BaTh KPUTEPUU YCTOMYMBOCTH -

3armac yCTOM4YUBOCTH ( , MPEACIIbHYI0 HOPMAIM30BAHHYIO
05Ta IIa3MEI .

Onucanue MIKAJbI OICHUBAHUSA:

Ouenxa:. 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. PeaKuuu TepmoaaepHOro cMHTe3a, NnpeacTtasastowme uHTepec ana YTC n cnocobbl UX ocywecTBAeH s,
ceyeHun, sHepreTMYecKme 3aBMCUMOCTH.
2. KpuTepwuii JloycoHa; pa3iiMyHble NoAX0Abl K NONYYEHUIO TEPMOALEPHOM SHEPTUN.

IIpouenypa npoBeaenust
CryneHnrtaM mpejiaraeTcs cliejarh MMCbMEHHBIN OTBET Ha BOIIPOCHI OuieTa

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuus/Muauxarop: M/1-3nk-4+ Brageer HaBpikamMu npuHATHA 1 000CHOBAHUS
KOHKPETHBIX TEXHUYECKHUX PEIICHUH TPU KOHCTPYUPOBAHUH U OCHOBAMH HKCILTyaTalluH
HKCIEPUMEHTAJIbHBIX TEPMOSIEPHBIX U IJIa3MEHHBIX YCTAHOBOK

Bonpocel, 3a1anns
1.Nnxenepubie npodiaemst UTOP.
2. TepmosiiepHbIil HICTOYHUK HEUTPOHOB.
3. dpetidhoBast HEYCTOWYNBOCT TIA3MEI.
4.3aMKHYTbI€ MarHUTHBIE JIOBYIIKHU - TOKAMAKH U CTEJIapaTOpPbI
5.Kpurtuka nposerorpoHa.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Peakiust TepMosiIEpHOTO CUHTE3A, NpeACTaBisAtomas uHrepec s peanuzanuu Y TC B
MEXYHapOJIHOM ToKaMmake-peakrope UTOP
OTBeThI:

MpoTtoH+60p P-B11
Hentepuit+tputnin D-T
enezo+Hukenob Fe-Ni

e

[Oevitepuii+aeitepuin D-D

Bepusriit otBet: [edtepuii+tputuit D-T
2.Kpurepnii JIoycoHa, XapakTepHU3yIOIIMI TOCTUKEHUE CaMOTIOIIEPKUBAIOIIEHCS
TEPMOSIICPHON PEAKLIUH, PACCMATPUBAET JOCTUKEHUE ITapaMeTpa

OtBerTsI:

KOHUEeHTpaLumn naasmbl

TemnepaTypbl NAasmbl

Mpov3BeaeHUs KOHLEHTPALMM NAa3Mbl Ha BPEMSA YAEePKAHUA SHEPTUN B MN1azme
BpemeHu yaep>kaHusa sHeprum B naasme

A wnNPRE

Bepnsiii oteT: [Ipon3BeneHns KOHIIEHTPALMH IIJ1a3Mbl HA BPEMS yIepKaHUsl YHEPTHUHU B
IJ1a3Me
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3.Y nepkanue mia3mMbl B IEPCIIEKTUBHOM TEPMOSIEPHOM PEAKTOPE JJI MOITYYEHUs
TEPMOSIZICPHON PHEPTUU OCYIIECTBIISCTCS
OTBETHI:

[paBUTaUMOHHBIM NOIEM
DNEeKTPUYECKUM NOSIEM
MarHuUTHbIM nonem
MeTannmyeckom Kamepom

BepHslit orBeT: MarauTHBIM 110J1EM
4.I1poneToTpoH ABIETCS MJIa3MEHHOM JIOBYIIKOU C
OTBeTHI:

JNInHenHo KoHUrypaume MarHUTHOrO NoNs
TopouganbHoW KOHGUTrypaLUmMelh MarHUTHOTO NoAA
MynbTUNONbHON KOHPUTYPaALMEN MAarHUTHOIO NOAs
DNEeKTPUYECKUM yaeprKaHnem

Bepusriit otBet: JInHeiHON KOH(UTYpallMeil MAarHUTHOTO TIOJIS
5.0TKpBITast MarHUTHAS JOBYIIKA JUIS YAEPKAHUS IUIa3Mbl 3TO
OTtBeThI:

MpobKoTpoH
PenbcoTpoH
beTtaTpoH
OmeraTpoH

BepHnsriii oreT: [IpoOkoTpoH
6.3aMKHYTbIE MAarHUTHBIC JIOBYIIIKH JIJIs1 yI€PKAHUS T1JIa3Mbl
OTBeTsI:

Tokamakm

TopounaanbHble MMHYM, TOKAMAKKU U CTENNAPaTOPbI
CrennapaTtopbl

TopownaanbHbie NMHYN

Bepnsiii orBeT: ToponaanbHble TUHYM, TOKAMAKU U CTEJIAPATOPhI
7. TokamMak IMeeT CHUCTEMBI JIUIS CO3/TaHUS MarHUTHOTO IOJIS
OTBeTHI:

ToponaanbHOro 1 NOAOUAANBHOIO
MonoungansHoro

TopounaanbHoOro

JNlnHelHoro

Bepnseiit orBeT: ToponaaibHOTO U MOJOUAAIBHOTO
8.MI'/] HeyCTONYMBOCTH MJIa3Mbl BbI3BAHBI
OTBeTHI:

MarHuTHbIM noaem

INeKTPUYECKUM Nonem

MPaBUTALLMOHHbLIM Nosiem

B3anmopgencTenem naasmbl C annapatypoi ynpasaeHus

13



HwnNPRE

HwnNPRE el HwnNPe

A wnNPRE

BepHslii orBeT: MarauTHbIM 110JIEM
9.[dpeiidoBas HEYCTOMYNBOCTD IJIA3Mbl B TOKAMAKE BBI3BIBACT ABHKCHUS TIJIa3Mbl
OTBeTHI:

MNonepeK ToponaanbHOrO MarHMTHOrO NoAA

BA0/1b TOPOUAANBLHOIO MarHUTHOIO NoAA

MNMonepeKk cymmapHOro ToponaanbHOro 1 noaouMAaasbHOro0 MarHUTHOrO NosA
B HanpaB/eHUM rpaBUTaLMOHHOrO NOAS

Bepnsiii orBet: Ilonepek cyMMapHOTro TOpOMAAIbHOIO U MOJOUAAIBHOIO MarHUTHOTO
10JIA

10.ITorepu nna3mMel U3 pazpsija B TOKAMaKe BbI3BAHbI
OtBeTsl:

OpeindoBoi HEYCTONYMBOCTbIO

pPaBUTALMOHHOM HEYCTOMUYMBOCTbIO

MT [l HeycToMuMBOCTAMM

MTI[, KUHeTUYeCKUMHK 1 aperidOoBbIMU HEYCTONYMBOCTAMM

Bepnsiii otBet: MI'/l, kunetuueckumu u qperoBbIME HEYCTONYMBOCTAMU
11.PaBHOBECHE TOPOUAATLHOTO IJIA3MEHHOTO pa3psiia B TOKAMaKe JOCTUTACTCS
OTtBeTsI:

CnnbHbIM TOPOUAANBHBIM MAarHUTHbIM NOAEM
CuAbHBIM TOKOM B Ns1a3me

BepTVIKafIbeIM MarHUTHbIM nNonem
BbICOKOYACTOTHbIMM BOJIHAMM

Bepnsiit orBeT: CUIIBHBIM TOPOUAAIBHBIM MarHUTHBIM TIOJIEM
12.MuKpOHEyCTOMYMBOCTH TJ1a3Mbl BbI3BAHbI
OTBETHI:

Opelidamu Nnasmbl B 3NEKTPUYECKUX MU MAarHUTHbIX NOAX
Opeidamu nnasmbl B 3NEKTPUUECKUX NONAX

Opendamm nnasmbl B MarHUTHbIX NOAAX

Opeidamu nnasmbl B rpaBUTaLMOHHbBIX NONAX

Bepwnrriit oteT: Jlperidamu mira3Mel B 2JIEKTPUUECKUX U MAarHUTHBIX TTOJISIX
13.HeycToiiunBOCTH CphIBa B TOKAMaKe BbI3BAHbI
OTBeTHI:

Ml [, HeycToMumMBOCTAMM
ApendoBbIMU HEYCTOMYMBOCTAMM
MeXaHNYeCKUMU HEeYCTOMUYMBOCTAMM
rPaBUTaLMOHHbBIMU HEYCTOMUYMBOCTAMM

Bepnsiit orBeT: MI'/] HeyCTOMYMBOCTIMU
14 . HarpeB miia3mMbl B TOKaMake MOXET OCYIIECTBISATHCA
OTBeTHI:

Tokom yepes nnasmy
ToKoMm Yepes Nnasmy, BbICOKOYACTOTHbIMU BOJIHAMM, HEUTPAIbHBIMM MyYKaMu
BbICOKOYACTOTHBIMW BOJIHAMM
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TpeHMem nnasmbl O CTEHKY Kamepbl

Bepnsiit orBeT: TokOM uepes ma3Mmy, BBICOKOYaCTOTHBIMU BOJIHAMU, HEUTPAJIIbHBIMU

My4YKaMu
15.I1lpumecHbIe HOHBI KUCTOPOa U YIIIEpO/ia B IJIA3MEHHOM pa3psijie TOKaMaKa MOTYT
OTBETHI:

YNy4lwaTh XapaKTePUCTUKM pa3pasa
YXyALaTh XapaKTePMCTMKM paspaaa

He BAMAIOT Ha XapaKTepUCTUKK pa3paaa
BbI3bIBAlOT TEPMOSALEPHYIO PEAKLMIO

BepHebiii oTBeT: YXyaIaTh XapaKTepUCTUKH pa3psiia
16.UcrounrkamMu npuMecei B TEPMOSICPHBIX MJIa3MEHHBIX YCTAHOBKAX SIBIISIOTCS
OTBETHI:

MoBepXHOCTb pa3pAaHON Kamepbl

BaKyymHble Hacochbl

Pabouwnii ras

MoBepxHOCTb pa3pAaHON Kamepbl U paboumii ras

Bepusriii otBet: [ToBepXHOCTD pa3psaHOi Kamepsl 1 pabounii ra3
17.Cnoco0bl HOArOTOBKU CTEHOK IJIA3MEHHBIX YCTAaHOBOK
OTBeThI:

Ob6nyyeHune ynbTpadroNeToBbIM U3/Ty4EHME KaMepbl

MprMeHeHMe 3aLLUTHbIX MOKPbITUIA

OumMCTKa NOBEPXHOCTU Kamepbl TAEIOLWMM Pa3pAL0oM, MPUMEHEHME 3aLLMUTHBIX MOKPbLITUI
O4mnCTKa aLLeTOHOM, NPUMEHEHUE 3aLUMUTHBIX MOKPbLITUIA

Bepnriit orBeT: O4nicTKa MOBEPXHOCTH KaMePhI TICIOIINM Pa3psiioM, TPUMEHEHNE
3aIUTHBIX MOKPBITUN

18.luBepTOp B TOKaMake MpeaHa3HaAYeH s
OTBeThI:

HabntogeHus 3a nnasmon

YaaneHua npumecen U3 naasmol, BbBICOKOYACTOTHOrO Harpesa naasmbl
YnpaBneHua naasmom

YaaneHua npumecen U aHeprum us naasmbl, yayyleHUA XapakTepUCTUK paspasa

BepHLIfI OTBET: Y JaJICHUS HpI/IMeCeI\/’I W DHCPI'UH U3 TJIa3Mbl, YIIYUIICHUA XapPAKTCPUCTUK

paspsaa

19.TepmosinepHbIil HCTOYHUK HEUTPOHOB HA OCHOBE TOKaMaKa BbIPaOaThIBa€T HEUTPOHBI C

SHEpruen
OTBETHI:

17,6 MaB
14,1 k3B
2,513B

14,1 MsB

Bepnsiit orset: 14,1 M>3B
20.B UTOP u3 cBepXnpoBOAHNUKA U3TOTOBJICHbI
OTBeThI:



TopouganbHas n NONOUAANbHAA MarHUTHAA CMCTEMA
MoTopbl BAaKyyMHO1 cUCTEMDbI

TopoupganbHas MarHUTHaA cucTema

MpoBOAHMKN CUCTEMbI YyNIPaBAEHMUA

P wnNPR

Bepnsiii orBeT: TopounmanbHas v Mojou1aabHas MarHuTHasE CHCTEMa
II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHbl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIbHBIC
HEeJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHUs BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDOW» Ha ocCHOBaHMHM CEMECTPOBOM M 3a4E€THOM COCTABIISIIOIINX.
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