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AHHOTANMA

B xypce «PaBHOBecwe W yCTOWYMBOCTH IIa3Mbl B TOKAMAaKe)» H3JIaralOTCS OCHOBBI (DU3UKH YIEp KaHUS
BBICOKOTEMIIEpATypHOM IJ1a3Mbl B 3aMKHYTBIX (TOpPOMJANBHBIX) cucTeMax. OOBEM MaTepuana paccuuTaH Ha |
CEMECTp U BKIIOYAET B ce0s 3aKOHBI JBUKCHHS YACTHI[ B JICKTPOMArHUTHOM IIOJIE, DIEMEHTHl MarHUTHON
THAPOJUHAMUKH, KIFOUYEBbIE 3aKOHOMEPHOCTH MOBENEHHUS TIa3Mbl B TOPOUAAIBHBIX CUCTEMAaX C MarHUTHBIM
yliep>kaHueM (TOKaMaku, creuiaparopbl). OCHOBHAs 9acTh Kypca MOCBSIIEHa OCHOBaM TEOPHUH PAaBHOBECHS U
YCTOHYMBOCTH IJIa3Mbl B TOKaMaKax Kak HauOollee MEepCHEeKTHBHBIM Ha POIb TEPMOSICPHOTO pPeakTopa
cuctemMaMm. PaccMarpuBarOTCS YCIOBUS PAaBHOBECHUS M KPYIMTHOMACIITA0OHBIE HEYCTOWYHUBOCTH IIIa3MBI,
MPECTABISIONINE COOON OJTHO M3 MIABHBIX MPEMSTCTBUN HA MYTH K YIIPABISEMOMY TEPMOSICPHOMY CHHTE3Y.

1. lean u 3apa4n

Henp AucoMnInHBI
- Ilomydenue cryneHTamu 3HaHUN O (U3UUECKUX MPUHIMIIAX YyAEP’KaHUS BBICOKOTEMIIEPATYPHOU
IJ1a3Mbl B MAarHUTHOM TIOJIE;
- YCBOEHHE CTYIE€HTaMH OCHOBHBIX 3aKOHOMEPHOCTEW IMOBEAECHMS IUIa3Mbl B TOKaMake, yCIOBHH €€
paBHOBeCHs U KPYITHOMACIITA0HOW YCTOWYMBOCTH;

- TIOArOTOBKA CTYJGHTOB K paboTe Haja NpoOJaeMoi yHpaBisieMOro TEpPMOSIEPHOTO CHHTE3a, B
YaCTHOCTH, B OOJIACTH TEOPETHYECKOM (PU3UKH IIIa3Mbl TOKAMaKa;

33]13‘[1/[ JAUCHUIIINHBI

- C(l)OpMHpOBaTB Y CTYACHTOB MLCJIOCTHBIC MNPCACTABICHUA 00 OCHOBHBIX HpO6J'I€MaX YACpXKaHUA
TCpMOﬂHepHOﬁ I1J1Ia3Mbl B MAarHuTHOM I10JIC,

- JaTh KIIOYEBBIC ONpPEACNCHHs, TEPMHHOJIOTHUIO, HMCTOPHUYECKYIO CIPaBKy M KJIACCHU(PHUKALMIO
bu3MUECKUX MOJelel, TO3BOJSIONNE CTyAeHTaM CBOOOIHO OPHUEHTHPOBATHCS B OTPOMHOM MAacCHUBE
Hay4YHOU nH(pOpMaLMU IO TEOPUH PABHOBECHS U YCTOMYUBOCTH TJIA3MBI;

- Pa3BUThb BJIAJCHUC allllapaTOM Mrﬂ—ypaBHeHI/Iﬁ KaKk OCHOBHBIM HWHCTPYMCHTOM HCCJICAOBAHUS
paBHOBECUA U YCTOf/'I‘IHBOCTH IJIa3MbI B TOPOUAAJIBHBIX CUCTEMAX;

- HaTb CTPOro€ BBEACHHWC B OCHOBHBLIC Pa3aCiibl TCOPUH PABHOBECUA U yCTOI\/'I‘II/IBOCTI/I IJ1asMbl B
TOKaMakKe.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  MCIONbL30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneet cuctemoit pynnamentransabix |OIIK-1.2 CrmocobeH 0600marh U KPUTHYECKH OICHUBATH
Hay4YHBIX 3HAHUH B 00JacTn OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a1a4 NpoQecCuOHATBHON AEATENbHOCTH

OIIK-2.1 NmeeT npeacTaBieHre O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
nmpobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |Mcciie/ioBaHU B o0mactu  cBoeld  mpodeccroHalbHON
poeCCHOHANBHON I TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Criocoben BbIOMpaTh 1 (MIH) pELICHUS




pa3pabaThIBaTh MOAXO/IbI K PEIIEHHIO THIIOBBIX
1 HOBBIX 3a7ia4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS Pa3IMYHBIX METOJOB PEIICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mnpuMeHSTh 3HaHUS B 00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTH4eCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITENLHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI

3HaTh:
- OCHOBHBIE MTOHSTHS TEOPUH PABHOBECHS U YCTOMYMBOCTH TJIA3MbI B MATHUTHOM TI0JIE;
- ONIMYUTENbHBIE YepPThl TOPOUAAIBHBIX CHUCTEM (TOKaMakK, CTeJuIapaTop, NMHUHY C OOpaméHHBIM
MOJIEM);
- YCJIOBUS PaBHOBECHS ILIa3Mbl, MX BbIBOJ U3 MI'Jl-ypaBHEHMII U peEbl IPUMEHUMOCTH;
- MOJIEJIM ¥ METOABI TEOPETUYECKOTO HCCIENOBAHUS PAaBHOBECUS U YCTOWUMBOCTH IUIa3Mbl B TOKAMAKeE,
KJIacCH(PHUKALINIO MOJ] HEYCTOWIMBOCTEH, KpUTEPUH CTAOMITU3AIHH;
- KJIFOUEBBIE CIIOKHOCTH CO3JJaHUs TEPMOSIEPHOIO PEAKTOpa Ha OCHOBE TOKaMaka.
YMETh!
- Pa3nuuarh pa3nuuHble TOPOMAANBHBIE CHUCTEMBI, THIIBI PAaBHOBECHBIX KOH(QUTYpalMi, MOJBI
HEYCTOMYMBOCTEM;
- abCTparupoBarThCs OT HECYIIECTBEHHBIX SBJICHHUH IPU MOJECITNPOBAHIH (PU3NUECKUX TPOLIECCOB;
- WCHOJNb30BaTh IOJYYCHHBIC 3HAHWS AJS1 PEIICHUS MPAKTUYECKUX 3a7a4 TEOPHHM PAaBHOBECHS H
YCTOMYUBOCTH;
- IPOM3BOINTH YUCIICHHBIE OLEHKH T10 TOPSIIKY BETUYHHBL;
- JIeJ1aTh Ka4eCTBEHHBIE BBIBOJIBI ITPU NIEPEXOJE K MPENEIbHBIM YCIOBUSIM B U3y4aeMbIX IIpo0IeMax.
BJIaJIETh:

- Anmaparom MI'JI-ypaBHeHM 1Sl aHAIM3a PaBHOBECHS TUIa3Mbl B TOKAMAKE;
- MaTeMaTHYeCKUM (POPMaIU3MOM TEOPUH yCTOWUYNBOCTH;
- KyJABTYpOH IIOCTAHOBKM M pEIIEHUS MOIENbHBIX (u3nueckux 3ajgad B OOJACTH IUIA3MEHHON

SHEPreTUKH;

- HaBBIKAMU CaMOCTOSITEJIbHOW paboThl C y4yeOHOM, HAYYHOH M CIPaBOYHOM JHTEPaTypoi, MOUCKA U
00pabOTKN HAyYHOU M TEXHUYECKOH HH(DOPMAIIHH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 JIBi>keHME  3apsDKEHHBIX — YacTHIl B ) 5 3
MarHuTHOM I10JI€
2 ['eoMeTpust MAarHUTHOTO TOJI B TOKaMaKe 2 2 3
3 MI'JI-ypaBHEHHA 1 3aKOHBI COXPAHEHUS 2 2 3
4 JHuddysus 1mmasmMpl B TOPOUJATHEHOM ) ’ 3
MarHuTHOM TIOJIE
5 VYpaBuenue Ipopa-llladppanoBa u ero 2 > 3
CJIEACTBUSA
6 VYcioBus paBHOBECHS TJIa3Mbl B TOKAMaKe 2 2 3
7 MarHuTHasi ~ OUarHoCTHKa  IUIa3Mbl ) ) 3
TOKaMaka
8 MI'JI-ycTOYMBOCTD paBHOBECHS IUIA3MBI 2 2 3

HNneansupie  MIJ[-Moabl u = MOJBI
9 PE3UCTUBHOTO KOXYyXa: BHHTOBBIE U 2 2 3
0CECUMMETPHUYHBIC MOJIBI

10 }Keno61§om>1e u 0aJIOHHBIE 4 4 6
HEYCTOHYHUBOCTH

11 Pe3uctuBHBIE (TUPHUHT-) MOABI U CPBIBBI 4 4 6

12 Kondurypaunn c¢ HEKpymibIM ceueHHEM ) ) 3
IUIa3MEHHOTO IIHYpa

13 AxTyanbHbIe npoOIeMbl bu3uKH ) ’ 3
TOKaMaKOB-PEaKTOPOB

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. JIBu>keHHe 3apspKEHHBIX YacTUL B MATHUTHOM T10JIE

3amaun W KpaTKuii 0030p comepkaHus Kypca. [IpoGiemMa MarHMTHOTO yACp)KaHHS IUIa3MBI.
VpaBHEHHUS IBIKCHUSI 3apsHKEHHBIX YaCTHI B JISKTPOMAarHUTHOM mosie. JlapMopoBckoe BpalieHue,
IBIDKCHUE B CKpEIIeHHBIX moisix. JlpeiidoBoe mpuOmmKeHne, MEHTPOOSKHBIH W TpaIHeHTHBIN
npeidbl. AnrabdaTuvecKkuii ”HBAPUAHT, MAaTHUTHBIE TIPOOKH.

2. 'eomeTpusi MarHUTHOTO IOJISI B TOKAMaKe

VYpaBHenuss Makcgeia. IIpencraBieHye MarHMTHOIO IOJISI B aKCUAJIbHO-CUMMETPHUYHON CUCTEME.
Hpeiid Bemymero neHTpa B TOPOMIOAIBHOM Moje. BpamareiabHoe mpeoOpa3oBaHHE: TOKaMakKd H
cremwtaparopbl. [lonoupanbHbBIA M TOPOMJANBHBIM MArHUTHBIE ITOTOKHM, 3alac YCTOMYMBOCTH.
CTpyKTypa MarHuTHOTO I0JIsl, MArHUTHBIC TIOBEPXHOCTHU. Paciiensienne MarHuTHBIX TOBEPXHOCTEH.
MarHuTHbIE OCTPOBA.

3. MI'JI-ypaBHEHUS U 3aKOHBI COXPaHEHUS




Maruutoruaponunamuueckoe (MIJ]) ommcanme tasmel. [lpeaenst mpumeHumoctd. Mogenb
3NIEKTPOHHO-MOHHOW JKUIAKOCTH (AByx>KuakocTHass MIJI). 3akoH BMOpPOXXKEHHOCTH, IUPQy3us
MAarHuTHOIO TOJIS B IU1a3My. YpaBHeHHUs ofHOuIkocTHONM MIJI. bananc cun B mnasme. Teopema
BHpHaJa.

4. Muddy3us mia3msl B TOPOUIATLHOM MAarHUTHOM T10JIE

CronkHoBuTenbHas (kmaccuueckas) auddysus mmasmel B TopongansHoM noine. MI/l-onucanue,
NpuOIMKEHUE OTAENBHBIX 4YacTull. IIponérHble M 3ameprble yacTUIlbl, OAHAHOBBIC TPACKTOPUHU.
Heoxnaccuueckas nug¢ys3us 1wiasmel B Tokamake (muddysus [aneeBa-CarnmeeBa). bomockas

TP Py3us.

5. VYpaBuenue ['pana-llladpanosa u ero cieacrsus

BriBog ypaBuenus ['pana-Lladpanosa u3 ypasuenus Oananca cuil. BHyTpeHHSS ¥ BHEIIHSAS 3a4a41
paBHOBECHs, TPaHUYHBIC YCIOBHUs. YacTHBIE PELIEHUS B OKPECTHOCTM MAarHMTHOM OcH, Mpohmin
Conosnépa. [IprHIMI BUPTYaTbHOTO KOXKYXa.

6. YcinoBus PaBHOBCCHA IJIa3Mbl B TOKaAMaKe

Pemenne BHeIIHEH 3ajaud paBHOBECHS Ul IUIa3Mbl C KPYIIBIM IIONEPEYHBIM ceueHueM (6e3
BbIBoAa). Ponb BHemHero yaepxwuBaromero nois. llagpanoBckoe cmemienue. Toku paBHOBecHUs B
mia3me, Tok [1pupma-1lnrorepa. PaBHOBeCHBIH mpeen JaBieHus MIa3Mbl.

7. MarautHas quarHoCTHKa Mja3Mbl TOKaMaKa

MarsuTHEIS 30HAbI (30H,I[BI MI/IpHOBa). OHpC,E[eJ'IeHI/IG CMCIICHHA IIITa3MbI C IIOMOIIBO MAarHMTHBIX
I/I3MepeHI/II\/'I. I{I/IaMaI‘HCTI/ISM j1asMbl U AWaMAardvTHBIC IICTIIM. CBs13b BEIUYUHEI JUaMarHuTHOTI'O
CUTrHaJIa C JaBJICHUCM BHYTPHU IJIa3MCHHOI'O IIHYPA.

8. MI'/l-ycTOMYNBOCTD paBHOBECHSI MJIA3MBbI

HeycroilunBocTh paBHOBECHsI IUIa3MBbl: KJIIOUEBBIE MNPUYMHBL. [IpocTedmme HeycTONYHnBOCTH
HWIMHAPUYECKOTO  LIHYypa: HEYCTOMYMBOCTh IEPETSKKM W BUHTOBask  HEYCTOMYMBOCTB.
Jluneapuzanuss MI'JI-ypaBHeHnii 1o MajbIM BO3MYIICHHUSIM PaBHOBECHs. 3ajada Ha COOCTBEHHBIC
3HA4Y€HUs, HHKPEMEHThI MOJl. DHEPreTHUECKUN IIPUHIIUIL.

9. Uneansasie MI'/I-MoABI 1 MOABI PE3UCTUBHOTO KOJKyXa: BUHTOBBIE M OCECUMMETPHYUHBIE MOJIBI

BuHTOBBIC BO3MYyIIEHHS T'paHMIBI IUIa3MEHHOro mHypa. Kmaccudukamus mon, BOJHOBBIE YHCTA.
Pezonancueie marHutHbie noBepxHocTd. Kputepuit Kpyckana-lllappanoBa. Bnusnue cTeHKH
BAKYYMHOH KaMephbl, posib OMHUYecKoi auccunanuu. Uneansusie MIJ[-MOABI 1 MOZIBI PE3UCTHBHOTO
koxyxa (Resistive Wall Modes, RWMs).

10. XKenoOkoBbIe 1 OAJUIOHHBIE HEYCTOWYHBOCTH

VYeToiunBOCTh TpaHuUIlbl M1a3Mbl. JKenoOkoBbIe (IlepecTaHOBOYHbIE) BO3MYIICHU. MarHuTHas siMa 1
MarHuTHBIA 1mup. Monbl, JOKadu30BaHHBIE BOJIM3M PE30HAHCHOW MAarHUTHOH IOBEPXHOCTH.
Kpurepnit Caitnema. banionHbsie MOABI.

11. Pe3ucTuBHBIE (TUPUHT-) MOJIBI U CPBIBBI

Yuér KOHEYHOM DIPOBOAUMMOCTH  IUIa3Mbl. MarHuTHOE  Iepe3aMmblKaHue. Pe3ncTuBHBbIE
HEYCTOHYMBOCTH (TUPHUHT-MOIBI) M TEHEpalusi MarHMTHBIX OCTpoBOB. Ocumwmisiuuu MupHOBa.
Byrcrpan-tok. Heoknaccuueckne tupuHr-monbl. IlumooOpasneie koneOGanus. CpBIBBL:  MalIbIid
(BHYTpeHHHUi1) cpbIB, TerioBoi cpbiB (Thermal Quench, TQ) u cpeiB Toka (Current Quench, CQ).

12. Kondurypanuu ¢ HEKpyriIbIM CEYCHHEM TUIa3MEHHOTO IIHYypa



Crioco0bl TIOBBIIIEHUS JIaBIeHUs Ta3Mel. [lepexon ot kpymiol k BeiTsiHyToM (D-00pasHoii) gopme
TpaHMIBl TUIa3Mbl. J{OTIONHHUTENBHBIE METOABI HarpeBa IUIa3Mbl. J{MBEpTOp ¥ JMBEPTOPHEIC
koHurypamuu. L- m H-mompl. HeycToiumBOCTh BepTHKANBHOTO TONOKeHHs Iwia3mbl (Vertical
Displacement Events, VDE).

13. AkryanbHble TpoOsIeMbl (PU3UKHA TOKAMAKOB-PEaKTOPOB

Hepeménnpie 3amaun (u3mku TOKamakoB. Mojpl, JIOKalIM30BaHHBIE Ha rpaHune mwiasmel (Edge
Localized Modes, ELMs). Topounanehsie anbdBenoBckue moabl (Toroidal Alfven Eigenmodes,
TAE-modes). Tokamak UTOP. Hasenéunsie mons (Error fields). Cunbl, neiicTByromue Ha CTEHKY
BAKYYMHOM KaMepbl IIPU CpbIBax. l'alieHue CphIBOB.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT MHOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJTYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYJICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajeHHuss MaTepUaIoM CIIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3yd4aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYABTAIUSMH K
MPEIoIaBaTeIIIo.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.
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OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU




B pesynbrare usyueHusi TUCHMITIMHBI «PaBHOBeCHEe M yCTOWYMBOCTH IUIa3MBl B TOKaMake» OOYyYaromuiics
JOJKEH:

3HATh:
- OCHOBHBIE NTOHSTHS TEOPUH PABHOBECHUS U YCTOMUMBOCTH IJIa3Mbl B MATHUTHOM I10JIE;
- OTJIMYUTENIbHBIE YEePThl TOPOUAAJBHBIX CUCTEM (TOKaMak, CTeJuIapaTrop, NMUHY ¢ OOpaméHHBIM
TIOJIEM);
- YCJIOBHSI paBHOBECHS IUIa3Mbl, MX BBIBOA U3 MI/[-ypaBHEHUI U Ipeaensl IPUMEHUMOCTH;
- MOZIE€TIM ¥ METO/Ibl TEOPETUUECKOIO UCCIIE0BaHMsI PABHOBECHS U YCTOMYHMBOCTH IUIa3Mbl B TOKAMaKe,
KJIacCH(PHMKALINIO MO HEYCTOWYMBOCTEH, KpUTEPUH CTAOMIU3ALIH;
- KJIFOYEBbIE CII0KHOCTH CO3/1aHUs TEPMOSIIEPHOIO PEAaKTOpa Ha OCHOBE TOKaMaka.
YMeThb:
- Paznuuare pasnuyHbIe TOPOWAAJIBHBIE CHUCTEMBI, THIIBI PAaBHOBECHBIX KOH(UTypauui, MOIbI
HEYCTOWUYHBOCTEM;
- abcTparupoBaTbcs OT HECYIIECTBEHHBIX SIBICHUM MTPU MOJACTUPOBAHUN (PU3NICCKUX IPOIIECCOB;
- HUCHOJIb30BaTh IIONYYEHHbIE 3HAHMS A PEIIEHUs IPAKTUYECKUX 3ahad TEOPUU PaBHOBECHUSA U
YCTONYUBOCTH;
- IPOU3BOIUTH YUCIIEHHBIE OLEHKU T10 IOPSIIKY BEIUYHHBL;
- IeJIaTh Ka4€CTBEHHBIC BBIBOJIBI ITPH MEPEXO/IE K MPEIEIbHBIM YCIOBHUIM B U3y4aeMbIX MIPOOIeMax.
BJIaJeTh:
- Anmapatom MI'JI-ypaBHeHwMit 151 aHaTM3a paBHOBECHS TIa3Mbl B TOKAMAKe;
- MaTeMaTH4eCKUM (HOpPMaTU3MOM TEOPHU YCTOWIMBOCTH;
- KYJIbTypOH IIOCTAaHOBKM M pEIICHHS MOJENbHBIX (PU3NYEeCKHX 3ahad B OOJAcTH IUIA3MEHHOU
JHEPreTUKH;
- HaBBIKAMU CAMOCTOSITENILHOU paboThl ¢ y4eOHO, HAyYHOH W CIPABOYHOM JHMTEpaTypoH, MOWCKA U
00pabOoTKK HAyYHOU M TEXHUYECKOH MH(OpMAIIHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C wenpl0 KOHTPOJSL OCBOCHHS OOy4aromMMUCS y4eOHOro marepuaja MPOBOAUTCS YCTHBIA ONpOC B
HauaJle 3aHATHUs UM B KOHLIE 3aHATHSI 110 IpoiAeHHON Teme. [IpuMepbl KOHTPOJIbHBIX BOIIPOCOB:

1. VYpaBHeHHs] IOBMXKEHUS 3apSOHKCHHBIX YAacCTHI B BJICKTPOMArHUTHOM I0j€ (B HEPENSITUBUCTKOM
ciydae). OcCHOBHBIE THIBI Jpeld(OBOr0 JBWKEHUS. YCIOBHS MPUMEHUMOCTH JipelihoBoro
MpUOIIMKEHUSI.

2. HeoOXomumoCTh BpamaTeIbHOTO MpeoOpa3oBaHMs B  TOPOMIAIBHBIX cHUCTeMaxX. Mepa
BpallaTeabHoOro npeodpazopanust. OTHYMs TOKaMaka U CTeJuIaparopa.

3. VYpasHenus aByxxkuakoctHot MIJ[. TpaHumnsl NpUMEHHMOCTH OAHOXHIKOCTHOW MI/],
JIBYXKHJIKOCTHBIC A (EKTHI.

4. Tunel auddysun mia3mel B Tokamake. OTiMyue CTONKHOBUTENbHOW Auddy3un B TOKamake OT
HEOKJIACCUUYECKOI B MPUOIMKEHUH OTAEIbHBIX YaCTHII.

5. CkansipHO€ ypaBHEHUE paBHOBECUS LMIMHIPUYECKOM IIJIa3MEHHOIO IIHYpa. YCIOBUS PaBHOBECHS
IUIa3MBbl B Z- M TITa-TIMHYE.

6. CJ'ICI[CTBI/ISI U3 ypaBHCHHA OajaHca CHUIL. rpaHI/I‘IHI:Ie YCJIOBHA 3a1a91 PaBHOBCCHI.
7. MexaHu3M TOKOB PAaBHOBCCHUA U UX BJIUAHUC HA PABHOBCCHUC I1JIa3MBI.
8. BI/I,I[BI MarHATHOH AUArHOCTUKU, UBMCPSACMBIC BEJIMUUHBI U OIIPCACTIACMBIC ITApaMETPhI IIaA3MBbI.

9. VYcroitumBocTh mia3Mbl B Tokamake. CraOuim3upymlomue W AecTaduIu3upylomue (HakTophl.
XapakTepHbIE BpEMEHA.

10. Knaccudukanus Mo ¢ momonibio BoHOBBIX unces. Kpurtepuit Kpyckana-lllagpanosa u ero ponb
B IIPOEKTUPOBAaHUM TOKAaMakoB. lineanbHble MOABI M pOJb OMHYECKOW JMCCUNIALMM B CTCHKE
BaKyyMHOU KaMepBhl.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB
1. 3aKoH JBIKEHHUS 3apsHKEHHOM YacTHIBI B ApeiihoBOM MPUOIMKEHUH.



2. Obmue cBoiicTBa MarHUTHOTO MOJSA. YpaBHEHHE CHIIOBOH JMHUM (MarHuTHOE Au(depeHnnanbHoe
YpaBHEHHE) U €T0 CICACTBHUS.

3. VYpaBHenus MIJ] B Mogenu ABYX >KUAKOCTEH. YCIOBHUS NMPUMEHUMOCTH THIPOJUHAMHYECKOTO
OMHCaHMs M1a3Mbl. BMOpOKEHHOCTh MAarHUTHOTO TIOJIS B TLIa3My.

4. IIponétHble U 3anepThie YaCTHIBI B TOKAMaKe, UX TpaeKTopuu. BinsHue Ha quddysuto mia3mel.
5. VYpaBuenue [pana-IlladpanoBa u ero Gpu3N4IecKuii CMBICI.

6. BHYTpeHHsIT M BHEUIHAA 3a7a4d paBHOBecus. Meronsl pemrenusi. llladpanoBckoe cmernieHue,
paBHOBecHE 0 OOJIBLIOMY PaguyCy TOpa.

7. Tok [lpupma-Ilntorepa. PaBHOBeCHBIN Npeaes NaBIeHUS TIa3MBl.
8. JlmamarseTusM 1u1a3msl. MarHuTHas AMArHOCTHKA TJIa3MBl TOKaMaka.

9. HUccnenoBanue yCTOWYMBOCTH IJIa3Mbl B MarHMUTHOM Tojie. 3afada Ha COOCTBEHHBIC 3HAYCHUS.
DHepreTu4ecKuil MPUHIIUIIL

10. HWpeanpupie MIJI-HeycToiiuMBOCTH W MOABI  PE3UCTUBHOTO  KOXKyXa: BHUHTOBBIE U
OCECUMMETPUYHBIE MOPBI.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM
1. lonyuuts 3akoH Apeiida 3apsKEHHON YaCTUIBI B CKPELEHHBIX MOJISIX U3 YPABHEHUN IBHKCHHUS.

2. Ilony4yuTh CMEIIAHHOE MPEICTABICHUE MAarHUTHOIO TOJS B AKCHAJIbHO-CUMMETPUYHOU F€OMETPUU
(uepe3 moyonIaNbHbBIC TOK U TIOTOK).

3. BeiBectr ypaBHeHUs ogHOKUAKOCTHONH MIJ] u3 aByxskuakocTHol. [TomyunTs ypaBHenue nupdy3un
MarHuTHOT'O TOJIS B IIA3My.

4. Haiitu ko3¢ QUIHEHTH KIAaCCHYECKOM M HeokjJaccuyeckod au¢@y3uM Iula3Mbl B TOKaMake B
THAPOIMHAMHYECKOM PUOINKEHHUH.

5. BeiBectu ypaBHenue [pana-1lladppanoBa 3 ypaBHEHHUs! CHIIOBOTO OaiaHca.

6. OG0CcHOBaTh NPUHINI BUPTYaIbHOTO KOXKYXa JJIs1 TOPOUAATIbHON PaBHOBECHOH IJIa3MBbl.
7. BeiBecTH ypaBHEHHUE ISl TOKA paBHOBECHS B TOKAMAKE.

8. B munuHapriyeckoM NpHOIMKEHUN OLICHUTh BEIMYMHY AMAMarHUTHOTO CUTHAJIA TIIa3MBl.

9. Tlomyuuth cucremy nmHeapu3oBaHHBIX MIJ[-ypaBHeHMIT (OTHOCHUTENHHO MAaJIOTO CMEIICHUS
11a3Mbl). BeiBecTn 3akoH coxpaHenus sHepruu B MI'/L.

10. JInst KoHCEpBAaTUBHOMW CUCTEMBI (0€3 OMHUYECKOW JUCCUTIAIIMH B CTEHKE TOKaMaka) chopMyIHpoBaTh
SHepreTU4ecKuil mpuHUuI. 3anucarh kputepuit Kpyckana-Ilagpanosa s mwia3Mel ¢ TpOU3BOILHON
(dhopmoii Tpanuiibl (6e3 BHIBOA).

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.
1. 3aKoH JBMKEHUS 3apsHKCHHON YacTUIIBI B APEH(POBOM MPHUOINKESHUH
2. [IponérHble U 3amepThie YacTUIHI B TOKAMaKe, UX TpaeKTopuu. BrusHue Ha mudy3Hro mia3mebl.

buner 2.

1. HOJIy‘-II/ITB CMCIIAaHHOC NPEACTABJICHUE MArHUTHOT'O IIOJISI B aKCHaHBHO-CI/IMMCTpH‘IHOﬁ reoMeTpun
(qepes IIOJIONJAJIBHBIC TOK U HOTOK).

2. YpaBuenue ['pana-llladpanoBa u ero puznyeckuii cMbICI.

buier 3.

1. YpaBHenuss MIJ] B mogenu JBYX >KUAKOCTEH. YCIOBUS NPUMEHUMOCTH THUIPOJUHAMHYECKOTO
OMHCaHMs M1a3Mbl. BMOpOK€HHOCTh MAarHUTHOTO TIOJIS B TLIa3MY.

2. Haiitu ko3 QUIMEHTH KIACCHYECKOH M HeokJIaccuueckod nud@dy3ud Iula3Mbl B TOKaMake B
THIPOJMHAMHYECKOM PUOINKESHHUH.

buier 4.

1. BHyTpeHHAs W BHEWHssS 3agadu paBHOBecus. Meronsl pemenus. llladpanoBckoe cmemenue,
paBHOBECHE 110 OOJIBLIOMY pasuycy Topa.

2. O00CHOBATh MPUHIIMIT BUPTYAJIBHOTO KOXKyXa IJIs1 TOPOUAATIBHON PaBHOBECHOH IJIa3MBI.

buier 5.



1. VYpaBuenuss MIJ] B Momenu AByX XHAKOCTEH. YCIOBUS NPHUMEHHMOCTH THAPOIWHAMUYECKOTO
ONMCaHMS MIa3Mbl. BMOpOKEHHOCTh MAarHUTHOTO TIOJIA B IUIA3MY.

2. llomyunts cuctemy mnuHeapu3oBaHHbIX MI/l-ypaBHeHUI (OTHOCHUTENFHO MaJlOTO CMEUICHHUS
1a3Mel). BeiBecTr 3akoH coxpaHenus sHeprun B MIJ.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBNIAETCS OOydaroOmieMycsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUM;

oueHka «omM4HO (9)» BhICTaBIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
HOPUHATBIX PpEIIEeHWH, HO NPH 3TOM ObUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUs 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yJaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U O
CYIIECTBY H3JIaraeT ero, yMmMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETAaeT HECYIIECTBEHHbIE OUIMOKY ITPH PEIICHUH 3a71a4;

OLIEHKa «XOpOoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «XOpomIo (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH TIpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENbHO (4)» BbICTABIsAETCS OOy4arolmeMmycs, MOoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKON IIOCIIEI0BATEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 MaTepuasa, €CiIi IIPU 3TOM OH BJIaieeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHSATH NOIYYECHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallny;

OLICHKA «YJOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOHW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuana, He BIaJCIOIIEeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICGHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS O0ydaroUIeMycsl, TOKa3aBlIeMy IOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCHUTUTUHBI.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



[Ipu mpoBegeHNM YCTHOTO 3K3aMEHa CTYACHTY MpefocTaBisiercs 45 MUHYT Ha moarotoBky. Ormpoc
oOydJaromerocsi Mo OWJIeTy Ha YCTHOM dK3aMeHe, KaK MpPaBUIiIO, UTHUTCS OKOJO | acTpOHOMHYECKOTO
yaca, HO He 0oJjiee 2-X 4acoB.

Bo Bpemsi mpoBeneHusi 3K3aMeHa 0Oyyarommecs MOTYT IIOJIb30BaTbCsi MPOrPaMMON TUCLMILIMHEI,
CIIPABOYHOM JIUTEPATYPOU, BBIYUCIUTEIBHOU TEXHUKOM U CBOUMU KOHCIIEKTAMM.



