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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU H.B'
Bnageney, CaspyxuH I.B.
IIpenonaBarenb Waenmurarop | R11D3€1ec-5aviuKhINPV-7f3aci3h CaBpyxuH
(IOJKHOCTD) (moamnucek) (pacuudpoBka
MIOJITTHCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTeNIbHOI TTe— Tlenos A,
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.
BBITYCKaOIIEH Kadeapsl Viermvbrratop R72C90741-DedovAV-d71cc7Ta A.B. [lenos
(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. IIK-5 CnocoOeH npuHUMaTh y4acTHE B pacyeTax XapaKTepPUCTHK IPOLIECCOB, MPOTEKAIOLINX B
KOHKPETHBIX TEXHUYECKHX YCTPOWCTBAX U amIaparax YHEPreTHIecKoro 000pyI0BaHus, SACPHBIX
Y IJIa3MEHHBIX YCTAaHOBOK
N/1-7 Biianeer HaBbIKaMU pacyeTa IapamMeTpOB TEPMOSACPHBIX PEAKTOPOB ¢ MAarHUTHBIM
yJepKaHUEM IUIa3MbI

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanusaiuu: buners! (MMCEMEHHBIN OMPOC)
1. KonTponbhas pabota 1. PaBHOBecHe U ycTONYMBOCTD IJIa3Mbl B MATHUTHOM T10J1€
(KontponpHas pabota)
2. KonTponbnas pabota 2. [Iporeccs! nepeHoca u MeTo sl Harpesa mia3msel (KoHTponbHas
pabora)

dopma peanusanuu: BeimonHeHne 3a1aHust
1. PacueTHoe 3aanue. BeimonHenue pacuera sHeprodaganca B TEPMOSACPHOM peakTope-
tokamake (PacueTHo-rpaduyeckas padbora)

dopma peanusanun: [TuceMeHHas padota
1. JlomamHee 3aqanue. PaquaimoHHble MOTEpH SHEPTUU U3 TUia3Mebl (JlomairHee 3a1aHune)

BPC nucuuminHbl

8 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM-1 | KM-2 | KM-3 | KM-4
Paszpen nucnurnimmHbl
KM:
Cpok KM: 4 8 12 14
[Tpo6nema YTC u moaxoasl K €e pelieHno
[Tpo6nema YTC u moaxoasl K €e pelieHno +
PaBHOBecue Tu1a3Mbl B MArHUTHOM I10J1€
PaBHOBecue 1u1a3Mbl B MArHUTHOM I10J1€ + + + +
Y CTONYMBOCTh PABHOBECHOM IIJIA3Mbl B MATHUTHOM T10JIE
Y CcTONYMBOCTh PABHOBECHOM IIJIA3Mbl B MATHUTHOM T10JIE + + + +




[Tporeccer mepeHoca B miazme

[Iponeccrl epeHoca B miazme + + +

PannannoHHbIe NOTEpU SHEPTUU U3 IIA3MbI

PannannoHHbIe NOTEpU SHEPTUU U3 IIA3MbI + +

MeTtonbl HarpeBa I1a3Mbl

MeTtonbl HarpeBa I1a3Mbl +

DHeprobaaHC B TEPMOSIIEPHOM PEAKTOPE C MATHUTHBIM

yIepKaHUEM

DHeprobaaHC B TEPMOSIIEPHOM PEAKTOPE C MATHUTHBIM +

yIaepKaHUEM

Buapl ycTaHOBOK ¢ MAarHUTHBIM yAEPKAHUEM

Buapl ycTaHOBOK ¢ MAarHUTHBIM yAEPKAHUEM +
Bec KM: 20 20 20 40

$O6m1as acts//1s1 MPOMEKYTOUHON 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
I1K-5 N-7rix-5 Bnaneer | 3nath: KonTponbHas padbora 1. PaBHOBecHe U yCTONYMBOCTD IJ1a3Mbl B MArHUTHOM
HaBbIKAMU pacuera | OCHOBHBIE 3aKOHBI (PU3UKH nosie (Kontponwshas pabota)

[1apaMEeTPOB TEPMOSACPHBIX
pPEaKTOPOB € MarHUTHBIM
YAEpKAHUEM I1JIa3MBbl

MarHiTHOTO yJepKaHuUs
TEPMOSJICPHOM MJIa3MBl,
HCIIOJIb3YEMBIC JUISI PEIICHUS
npo6iemsl YTC

METO/IbI TTOTYICHHSI,
yllep>KaHUS U HarpeBa
IJ1a3MbI B YCTAHOBKAX C
MarHuTHBIM yAepKaHHUEM
TJ1a3MBI

YMeTs:

BBITIOJTHSTE PacyeThl
KOJIMYECTBEHHBIX
XapaKTePUCTHK TPOIIECCOB,
MIPOTEKAIOIINX B
TEPMOSJICPHOM PEaKTope C
MarHuTHBIM yAepKaHHUEM
J1a3MBbl, C IPUMEHEHUEM
CYIIECTBYIOIIUX METOJOB
MOJICTTUPOBAHUS
MPUHUMATh 000CHOBaHHbBIE
TEXHHUYECKUE PEIICHUS TIPU
MPOEKTUPOBAHHUH U
SKCITTyaTaIuH TIA3MEHHBIX

Kontponbnas padota 2. [Ipouecchl mepeHoca 1 METOAbl HarpeBa Mmia3Mbl
(KonTponbsHas pabora)

Jomamnee 3ananue. PagranimoHHbIe TOTEPU SHEPTUM U3 TIIa3MBbI
(TomamrHee 3a1aHue)

PacuerHoe 3a1anue. BeimonaHeHne pacueTa sHeprodaganca B TEPMOSICPHOM
peaktope-Tokamake (PacuerHo-rpaduueckas padota)




3KCIIEPUMEHTAIbHBIX
YCTAHOBOK C MarHUTHBIM
yAEpKaAaHUEM ILIA3MBbl




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontpoabnas padora 1. PapHoBecHe M yCTOHYHBOCTD IIa3Mbl B MATHUTHOM
mnoJie

®opmbl peau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHnss KOHTPOJAbHOro Meponpustusi: KM npoBoautcs B BUIE MMCbMEHHOIO
OTBETa Ha BOMPOCHI OujeTa

Kpatkoe conep:kanue 3aiaHusi:
OTtBeThTe Ha BOIIPOC OmiieTa

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI (PU3UKU 1.IIpeumymiectBa YTC nepen siaepHbIMU peakTOpaMHu.
MarHuTHOTO yaepKaHus Bbapreps! 6e3onacnoctu UTOP

TEPMOSACPHOI IJ1a3MBl, 2.Kakue peakuuu CHHTE3a MOT'YT OBITh UCIIOJIb30BaHbI HA
UCIOJB3YEMBIE  JUISl  PELIEHUs nepBoM atarne coopyxxeHus peakropa ¥ TC. Crnoco6sbl
npobsemsr YTC CHIDKeHUs noporoB TS peakuuii

3.PaccunTtarh AaBJiEHUE IJIa3Mbl, TapaMeTPbl KOTOPOM
MHHHMAJIBHO JOCTATOYHEI JJIg 3akuranus D-T
TEPMOSJIEPHON PEaKIIMU B CUCTEMAX C MATHUTHBIM
yAEpKaHUEM

4 IlpeumyiecTBa u HegocTaTku peakuu D-D u D-He3
o cpaBHeHuto ¢ D-T. Kakue eme T peaknun
paccMaTpuBarOTCsl B COBPEMEHHBIX IKCIIEPUMEHTAX ?

OnucaHue MKaJbI OlleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-2. KonutpoJuabHas padora 2. [Iponeccsl mepeHoca 1 MeTObl HarpeBa MmjiasMbl

®opmbl peanu3anuu: buners! (MIcbMeHHBIH 0npoc)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa npoBeneHnsi KOHTPOJIbHOro Meponpusitusi: KM npoBoauTcst B BUJe NMCbMEHHOIO
OTBETA Ha BOTPOCHI OujeTa




KpaTtkoe conepxkaHue 3a1aHusi:
OTBeThTE Ha BONIPOC OuseTa

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: MCTOBI MOJIy4YCHU,
YACpXKaHHUA KW HarpeBa ILJIa3Mbl B
YCTaHOBKax C MardiuTHBIM

YACPIKAHUEM I1J1Ia3MBbI

1.Moxno nu caenats TS peakrop, garommii
MOJIOKUTEIbHBINA BBIXO/1 YHEPTUH, HA OCHOBE YCKOPHUTEs
HOHOB, HAaIIPAaBJICHHBIX HAa TBEPAYIO MUILIEHb?

2.MoxHo nu caenarb TS peakTop, Ha OCHOBE

CTOJIKHOBEHUS JIByX BCTPEUHBIX ITyYKOB HOHOB?
3.Mcnonw3ys kpurepuii Kpyckana — [lladpanona,
OLIEHUTb IIPEJIENbHO AOIYCTUMBIN TOK B TOKAMaKe C
OO0JIBIIUM PAINYCOM 5 M, MAJIBIM PAJANYCOM 2 M,
BBITAHYTOCTBIO ceueHust k=1.6 u TopongaibHBIM
MarHuTHbIM nosieM 12 Tn

4.Crioco0bl oiIepKaHusI TOKA TIa3Mbl B TOKaMakKe.
CpaBuenue 3 peKTUBHOCTH HEUTPATBHBIX My4YKOB, BU 1
CBY BosH a5 noJiepKaHus TOKA B IJ1a3Me.
[IpenmyiecTBa u HeAOCTATKU

5.CpaBHEHHE TOKAMAKOB C HU3KUM U BBICOKHUM
aCIeKTHOM OTHOLIeHMsIX. [IpenmyiiiecTBa 1 HETOCTATKH.
3aBHCUMOCTh OyTCTpEN-TOKa B TOKaMaKe OT aCIIEKTHOTO
OTHOIIEHHUSI

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

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

KM-3. lomamnee 3axanue. PaginanuoHHbie NOTEPH IJHEPIUU U3 MJIa3Mbl

®opmbl peaausanun: [lucpmennas pabora

Tun koHTpOILHOTrO MeponpusaTHs: J[omamiHee 3aganue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeneHHsi KOHTPOJIbHOro Meponpusitusi: CTyIeHTBI MOJY4YarOT M BBIIOJIHSIOT
WMHAMBUAYaJIbHbIE TOMAIlIHUE 3aJaHus

Kpartkoe cogep:xxanue 3aganus:
BeinosHuTe MoJTydeHHOE 3a1aHue

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMeTh: BBITIOJIHATH PacuCThl
KOJIMYCCTBCHHBIX  XAPAKTCPUCTUK

1.Paccuntarh BETMYMHY MOITHOCTH TOPMO3HOTO
W3JyYEHHS U3 TOPOUJAIBHOM IJIa3MBbl:




MpPOIECCOB,  MPOTEKAIIMNX B bonboit paguyc Topa R0=6.2m

TEPMOSIEPHOM peakrope c Manslit paguyc miasmsl a=2m

MarHUTHBIM YJEpKaHUEM ILIa3Mbl, Breitsanyrocts k=1.7

C TPUMEHEHUEM CYILECTBYIOIINX [TnoTHOCTH 351ekTpoHOB ne= 0.87 10 20 m-3
METOJI0B MOJICTTUPOBAHUS Temneparypa snexkrponoB Te =4 k3B,

DddexTuHbIii 3apsn miazmel Zeff = 1.7

B pacuérax npeanonaraeTcst OqHOPOIHOE
pacripeniesieHue mapaMeTpoB IJIa3MbI IO BceMy 00beMy
Topa

2.PaccunTaTh BEIMYMHY MOILIHOCTUH TOPMO3HOTO
W3ITy4eHUsl U3 TOPOUIATbHOMN TUIa3MBbl:

Bonbmoit paguyc Topa RO=8.1m

Mautblii paguyc mia3mel a=2.8M

Borrsanyrocts k=1.6

[TnoTHOCTB 3neKTpOoHOB ne= 1.0 10 20 m-3
Temnepatypa snextponoB Te = 10 k3B,
DddexTuBnslii 3apsan miazmel Zeff = 1.7

B pacuérax npennosaraercs OZHOPOIHOE
pacnpe/esieHne napaMeTpoB IIa3Mbl 110 BCEMY 00beEMY
TOpa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE JJIS PEIICHUs 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. PacuyeTHoe 3a1anne. BoinostHeHne pacyera 3Heprodajianca B TepMOsSiACPHOM
peaKkTope-TOKaMaKe

®opmbl peaau3anuu: BeinoiHeHne 3a1aHus

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuetno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 40

IIpouenypa mpoBeneHHsi KOHTPOJIbHOro Meponpusitusi: CTyIeHTBI IMOJY4YarOT M BBIIOJHSIOT
pacu€THO-TpaduIecKre 3aTaHusI

Kparkoe conepxxanue 3aganus:
PaccuntaTs mapamerpsl mi1a3Mbl (TU1a3MEHHAS YaCTOTA, 1€0aEBCKUMN paauyc, 3JIEKTPOHHAS U
MOHHAsI LIUKJIOTPOHHBIE YAaCTOTHI) U DHEPrETUUECKOE BPEMS KHU3HU AJI1 OMMUECKOI0 Harpesa
11a3Mbl (HEOATIKATOPHBIM CKEUITMHT) U B pEXKUME C JOMOJHUTEIbHBIM HarpeBoM (CKerauHr L-
mojibl ITER-98 tP98-L) e H-monsr (cketimuar ITER-98 IPB(y,2)) mist Tokamakos.
O06s13aTeJIbHO I BCeX: OJIMH TOKaMak 1o BeIOOpyY + oauH pexkum UTOP o Beibopy




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: mpuHUMaTh 00OCHOBAaHHBIC 1.Tokamak KSTAR
TEXHUYECKHUE peleHus npu 2. Tokamaxk Tore-Supra
MPOEKTUPOBAHUU U DKCIUTyaTalluu 3.Tokamak T-11M
MJIAa3MEHHBIX HKCIEPUMEHTABHBIX 4. Tokamak JET
YCTaHOBOK c MarHUTHBIM 5. Toxamak T-15MJ]
yliep >KaHUEM I1J1a3Mbl

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90

Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHUE

BBIIIOJIHEHO B IOJIHOM 00bEME HMJIH BBIIOJIHEHO NpEeUMylICCTBCHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

8 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Peakuyu TepMoAnepHOro CHHTe3a, npeacTaenatomue untepec ana Y 1C. Kpurepuit Jloycona.
Peax1im ¢ MOHIDKEHHBIM BBIXOJOM HENTPOHOE.

2.Crioco0s! co3naHud BpamaTenbHOr 0 MPeodpasoBaHia: TOKaMakH, CTe/UIapaTopsl.
Koadduument sanaca ycToiMMBOCTH B TOKaMaKe.

3 BrrumcanTs 1apMOpOoBCKHii panmyc noHa aefitepus mpu T=0.1 k3B u B=5 Ta.

IIpouenypa npoBeaenust

DK3aMeH IIPpOBOAUTCA B YCTHOﬁ (I)opMe o OMJIeTaM COIJIacCHO IIporpaMme 3K3aMCHa

L. Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPOILHBIX 60NPOCOB NPOGEPKU PE3YTbIANIO8

0C60€HUA Oucuunﬂunbt

1. Komnerenunss/Muankarop: UJ1-7mx-5s Bianeer HaBplkaMu pacuera mapaMeTpoB TEPMOSIEPHBIX

PCAKTOPOB C MArHUTHBIM YACPKAHUEM I1JIa3MbI

Bomnpocel, 3axanus

1. Peakumu TepMOANIepHOro CHHTe3a, peacTasnaomue uHTepec ana Y 1C. Kpurepnit Jloycona.

Peakumy ¢ MOHIDKEHHBIM EBIXOIOM HEIITPOHOB

Z.CHOCOSLX CO3naHNd BpamaTtebHOr o npeoGpa:oBamu: TOKaMaxkH, CTeJuIaparopel.
KoapdpuinenT sanaca ycToiMMBOCTH B TOKaMaKe

1 3 BeIMUCINTS 1apMOPOBCKHI panuyc noHa aefitepus npu T=0.1 kB u B=5 Tu.

1. 3aMKHYyThIe MarHUTHbIE TOBYMKH. ToponaansHelit apefid, MoTepH 4acTHL] B TOPOMIATHOM
Mar HUTHOM rosie. BpamarensHoe npeobpasoeanue

2. Mroxexunsa HeliTpanbHBIX 4acTULL B 1AMy TOKaMaKa.

3. Paccumnrats BEIMYHMHY MO HOCTH BY Bons Ha wacToTax Huxﬂ-lerm’)punuoro Ppe30HaHCca,

Heobx it 1A moamepK HEeMHIYKLMOHHOTr 0 ToKa les = 1 MA B Tokamake ¢ Gombmum
pammycom Ro=3,0m 1 notHocTsio mnasmst ne= 0,4 102° m-3 (3p pexmEHOCTS renepaumm Toka

2. 7=03 100 A w2BrY).
1. Pamuyc Jlebas, Jlenrmroporcrue konebanma, JlapMopos ckmit pagmyc.

2. Ipusigan min B — nokansseiit i “B cpeareM” I8 OTKPBITBIX I 3aMKHY TIX Mar HHTHBIX
NOEYI K.

3 3. Haittit ninasmensyso qacToTy npu ne = 10203

1. Opranmsaiua nnasmesHoro paspana B Tokamake. UHnykTnBHOe nognep:xanye Toka. Venosmna

HMHHIMIPOBAHMA Paspana B TOKamake

2. llnknoTpoHHOE My deHHe 13 [Ia3Mbl

3. Bermcants BenmuuMHY KoaddminieHTa 3amaca ycTOMMMBOCTM B TOKamake ¢ Oonsmim
pammycom 1.5 m, mamems pammycom 0.3 m, BerTaHyTOCTEIO cewenma k=16, TpeyromsHocTEIO

4 5=0.1, Toxom rurasmer Ip=0.7TMA n ToponnamsHemM Mar HUTHEIM rromem 4 T

1.Toxamaxy u cTe/naparopsl. TopomnansHelil npeiip. epamartensHoe npeobpasoeasue, zarac

YCTOMTIEOCTI, MarHHTHEIE M Ipeiid OBEIE [TOBEPXHOCTH.
2. Harpee nnasmsr CBY somsamm.

3 Bermcants napMopoBcKHii pamiyc snextporanpu T= 1xk3B u B= 1Tn.

5.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Peaknnst TepMOSIAEPHOTO CHHTE3a, IPEACTABIIAIOIIAS

MEXyHapOJIHOM ToKaMmake-peakrope UTOP
OTBeThI:

1. MpoTtoH+60p P-B11
2. [dentepun+tputnin D-T

nHTepec aia peanuzanuu Y TC B

11
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'Keneso+Hukenb Fe-Ni
Oentepuii+aeritepnin D-D

Bepwnsriii otBet: Jleireputi+rputuii D-T
2.Kpurepuii JloycoHa, xapakTepu3yomuii JOCTHKEHUE CaMOIIOIep KUBatOIIeHCs
TEPMOSJEPHOHN pPEaKLIUK, PaCCMaTPUBAET JOCTUKEHHE ITapamMmeTpa

OTBeTHI:

KoHueHTpaunm nnasmbl

Temnepatypbl Naasmbl

MpounsseaeHMA KOHLEHTPAUMKN NAA3Mbl HA BpeMA yAepHKaAHNA SIHEPrnu B Naasme
BpemeHu yaepKaHuA aHeprum B nnasme

Bepnsiii otBeT: [IponsBeneHns KOHIIEHTPAIIMU TIJ1a3Mbl Ha BpeMsl yIepKaHuUsl YSHEPTUU B
IUIa3Me
3.Y nepxaHue mia3mMel B IEPCIEKTUBHOM TEPMOSIIEPHOM PEAKTOPE ISl MOJTYyUEHUS
TEPMOSIICPHON YHEPTUU OCYIIECTBISAETCA
OTBeTHI:

[paBUTALMOHHbLIM MOJIEM
DNeKTpruyeckmMm noaem
MarHuTHbIM Nnonem
MeTannaunyeckor Kamepoi

Bepnsiit orBeT: MarHUTHBIM TOJIEM
4.ITponeToTpoH SBIETCS MIa3MEHHON JOBYIIKON C
OTtBeTsI:

JInHelHO KOHPUIypauuen MarHUTHOro NonsA
TopouaanbHoOM KOHGUrypaL et MarHUTHOrO NosA
MynbTUNOAbHOM KOHUTYypaLMeh MarHUTHOIO NoA
INEKTPUYECKUM yaepKaHNEM

Bepuslit otet: JInHeitHON KOH(UTYpallueil MarHUTHOTO MOJIS
5.0TKpBITass MarHUTHAS JOBYIIIKA JIJIS1 yAEpKaHUS IUIa3Mbl 3TO
OtBeTsI:

MpobKoTpoH
PenbcoTpoH
beTtatpoH
OmeratpoH

Bepnpiii otet: [IpoOkoTpoH
6.3aMKHYyTbIe MarHUTHBIE JIOBYLIKH JUISl YI€p>KaHUS M1a3Mbl
OtBerTsI:

Tokamakum

TopouaanbHble MMHYM, TOKAMAKKU U CTeNNapaTopsbl
Crennapatopsl

TopouaanbHbie MTUHYK

Bepnsiit otBeT: ToponaanbHble TUHYH, TOKAMAKH U CTEJLIAPATOPBI
7.ToxamMak UMeeT CUCTEMBI IS CO3JaHUsI MAaTHUTHOTO T10JIS
OTBeThI:
12
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ToponaanbHOro 1 NOAOMAANLHOTO
MononganbHoro

ToponaganbHOro

NnHenHoro

Bepnsiit orBeT: ToponaaibHOTO U MOJOUAATBHOTO
8.MI'Jl HeyCTOMYMBOCTH IJIa3Mbl BEI3BaHbI
OTBETHI:

MarHuTHbIM nonem

DNeKTpruyeckmMm noaem

paBUTaAUMOHHBIM NONEM

B3anmogencTsmem naasmbl C annapatypoi ynpasaeHus

Bepnpiit orBeT: MarHUTHBIM MOJIEM
9. lpetichoBast HEYCTOMYMBOCTH TIA3MBI B TOKAMAKE BBI3BIBACT JIBFIKCHUS TIIa3MBbI
OTtBeTsI:

Monepek TOponAanbHOro MarHUTHOTO NoAA

BAo0/1b TOPONAANbHOFO MarHUTHOMO MOAA

MonepeKk cymmapHOro TopouAasbHOro U NoaonAanbHOrO MarHUTHOMO Nos
B HanpaBieHNKN rpaBUTaLMOHHOrO Nona

Bepnsiii otBet: Ilonepek cyMMapHOTro TOpOMJAIBHOTO U MOJOUAAIIBHOIO MarHUTHOTO
10JIA

10.ITorepu nna3mel U3 pa3psijia B TOKAMaKe BbI3BAHbI
OtBeTsl:

OpelipoBoi HEYCTONYMBOCTBIO

[paBUTALMOHHON HEYCTONYMBOCTbIO

MT [l HeycToMuYMBOCTAMM

Ml [, KnHeTu4ecKuMn u apeiidoBbIMMU HEYCTOMUYMBOCTAMM

Bepubriit otBet: MI'Jl, KNHETHUECKUMHU U APEHPOBBIMU HEYCTOHUYHUBOCTAMU
11.PaBHOBECHE TOPOUIAIBHOTO TJIA3MEHHOTO pa3psifia B TOKAMakKe JOCTUTAeTCs
OtBeTsI:

CnnbHbIM TOPOUAANbHBIM MAarHUTHbIM NOAEM
CunbHBbIM TOKOM B Ns1a3me

BepTUKanbHbIM MAarHUTHbIM MOJEM
BbICOKOYACTOTHbIMM BOJIHAMM

Bepusiit orBeT: CUIIBHBIM TOPOUAAIBHBIM MarHUTHBIM MOJIEM
12.MUKpOHEYCTONYMBOCTH TJIa3Mbl BbI3BAHBI
OTBeThI:

Opeidamu nnasmbl B 3NEKTPUUECKUX M MAarHUTHbIX NOAAX
Opeidamu nnasmbl B 31EKTPUUECKUX NONAX

Opeidamu nnasmbl B MarHUTHbIX NOJIAX

Opeidamu nnasmbl B rpaBUTaLMOHHbBIX NONAX

Bepwnsriit oteT: Jlperipamu mra3Mbl B 2JIEKTPUUECKUX U MAarHUTHBIX TTOJISIX
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13.HeycToiunBOCTH CphIBa B TOKAMAKE BBI3BAHBI
OtBeTsI:

Ml HeycToMuYMBOCTAMM
ApendoBbIMM HEYCTOMYMBOCTAMM
MEXaHNYECKMMM HEYCTOMUYMBOCTAMM
rPaBUTaLMOHHbIMM HEYCTOMYNBOCTAMM

Bepnwsiit orBer: MI'J] HeycTOYMBOCTIMU
14.HarpeB mia3Mbl B TOKaMaKe MOXET OCYILECTBISATHCS
OTtBeTsI:

ToKom Yyepes nnasmy

ToKOM Yepes nna3my, BbICOKOYACTOTHbIMM BOSIHAMM, HEUTPAIbHBIMM MyUYKaMU
BbICOKOYACTOTHLIMW BOJIHAMM

TpeHMem Nnasmbl O CTEHKY Kamepbl

Bepupiii otBeT: Tokom uepes miia3my, BBICOKOYaCTOTHBIMU BOJTHAMU, HEUTPATbHBIMH
My4KaMu

15.ITpumecHbIe HOHBI KUCTIOPO/Ia U YIIIEpoa B MIIA3MEHHOM pa3psiie TOKaMaKka MOTYT
OTBETHI:

YAy4luaTh XapaKTEPUCTUKM pa3paaa
YXyALaTb XapaKTePUCTMKM pa3psaga

He BAMAIOT Ha XapaKTepPUCTUKMN pa3pasa
BbI3bIBalOT TEPMOAAEPHYIO PEaKLMIO

BepHblii 0TBeT: YXyamaTh XapakTepUCTHKH pa3psaa
16.McTounrKkaMu IpuMeceit B TEPMOSIICPHBIX TUIA3MEHHBIX YCTAHOBKAX SIBIISIFOTCS
OTBETHI:

MoBepXHOCTb pa3pAgHOM Kamepbl

BaKyyMHble Hacocbl

Pabounii ras

MNMoBepxHOCTb pa3psagHOI Kamepbl U pabounii ras

Bepusliit otBet: [ToBepXHOCTD pa3psaHON kamepsl U pabouuii ra3
17.Crioco6b! MOArOTOBKU CTEHOK IJIA3MEHHBIX YCTaHOBOK
OtBeTsI:

06nyuyeHne ynbTpadMONETOBLIM U3YYEHME Kamepbl

MprYMeHeHMe 3aLNUTHBIX NOKPbLITUIA

OuunCTKa NOBEPXHOCTM Kamepbl TAEOLMM Pa3paaoM, MPUMEHEHME 3aLLMTHbIX NOKPbITUI
OuuMCTKa aLLeTOHOM, MPUMEHEHME 3aLLUTHbIX MOKPbITUIA

Bepusiit otBeT: OuncTKa MOBEPXHOCTU KaMEPhI TIICIOIIUM Pa3psiioM, TPUMEHEHUE
3alIUTHBIX TOKPBITUH

18.luBepTOp B TOKaMake mpeIHa3HAYeH s
OTBeTHI:

HabntogeHua 3a naasmomn
YaaneHua npumecen U3 naasmbl, BbICOKOYACTOTHOrO Harpesa naasmbl
YnpasneHua nnasmom
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4. YpaneHua npumecen U 3HepPrMm ns nNaasmbl, yaydleHUA XapaKTePUCTMK paspaaa

BepHblii oTBET: Y najleHus IPUMECEU U SHEPTUM U3 IJIa3MBbl, YIIy4LIEHUS XapaKTEPUCTUK

paspsaa
19.TepmosiiepHbIil HICTOYHUK HEUTPOHOB HA OCHOBE TOKaMaKa BhIPa0aThIBACT HEHTPOHBI €
SHeprueu
OTBeTHI:
1. 17,6 MaB
2. 14,1ksB
3. 2,513B
4. 14,1 MaB
Bepnsiii otBet: 14,1 MaB
20.B UTDP u3 cBepXIMpOBOJHNKA U3TOTOBJICHBI
OTBeTHI:
1. TopoupganbHaa v nononaanbHasA MarHUTHaA cMCTEMA
2. MoTopbl BaKYYMHOM CUCTEMbI
3. TopoupganbHaa MarHUTHaA cucTema
4. TpoBOAHMKMK CUCTEMbI YNIPaBAEHMUA

Bepnsiii orBeT: TopoumanbHas v Mojou1aIbHAs MarHUTHAsL CHCTEMa
II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu 8vlnoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJBHUHYTOTO'
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIoIHEHa B paMKax "06a30Boro"
ypOoBHsI. BOJIIBIIMHCTBO OTBETOB JTaHBI BEPHO. B yacTh Marepuana ecTb HE3HAUNUTEILHBIC
HE/I0CTaTKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BHINOJIHEHA BEPHO. HAa BONIPOCHI YTIIYOJIEHHOTIO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U AK3aMEHAIIMOHHOM COCTABJISIONINX
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