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AHHOTALMS

Kypc siBisiercst 6a30BbIM I BBITYCKHUKOB Kadeapsl (U3NKU TUIa3Mbl, CIICIHATH3UPYOIIUMCS
B (h3MKe MarHUTHOTO YJEp>KaHUS U YNpaBIsEMOro TEPMOSJIEPHOro cuHTe3a. B mpolecce ocBoeHus
Kypca CTYAEHTBI 3HAKOMSATCA C OCHOBHBIMU IOJAXOJAaMHU K ONMCAHHUIO INPOLECCOB, INPOTEKAIOUIUX B
3aMarHUYEeHHON Ma3Me: IpeioBbIM MPUOIMKEHHEM, MAaTHUTHOW TUAPOIMHAMUKON, KHHETHUYECKUM
YPaBHEHHEM, HEOKJIACCUYECKOW TEOpUEH NEPEHOCAa, TEOPUEH PACIIPOCTPAHEHMS JIEKTPOMArHUTHBIX
BOJIH B IUIa3M€, OCHOBAMM TEOPUH U3Ty4arolleH MIa3MBl.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

OCHOBHOH 11€JIbI0 MEPBOM YACTU Kypca SIBISIETCS O3HAKOMJIEHHUE CTYJIEHTOB C OCHOBHBIMHU
TEOPETUYECCKIUMH METOJIAMHU MCCIIEIOBAHUS BBICOKOTEMIIEPATYPHOU TUIa3Mbl M HAaMOOJIee BaXKHBIMU €€
CBOMCTBaMHM, TIOJrOTOBKA K YTCHHIO COBPEMEHHOUN HaydHOU nuTepaTyphl. PaccMarpuBaroTcsi oOimue
noaxoasl K rpobieme. CTyIEHTHI JOJKHBI OCBOUTh OCHOBHBIE METOJbI TEOPUHU ILJIA3Mbl, BKIIOYAsS
ONMCAaHWE JABWKEHUS OTHEIbHBIX YACTHUI[ B DJJIEKTPUYECKMX M MArHUTHBIX IMIOJISIX, MAarHUTHYIO
TUAPOJIMHAMUKY M KHUHETHUKY, HPEICTaBIATh cebe NpUOIMKEHHbIE METOAbl TEOPUH, B YaCTHOCTH,
TEOPHI0 BO3MYLIECHUM.

Bo BTOpOM cemecTpe CTYIEHTHI JOKHBI IO3HAKOMUTBCSI C TEOPUEH MAarHUTHOTO YIEp:KaHMUS,
BKJIIOYasi METOJBI MCCIIEIOBAHUS PAaBHOBECUS M YCTOMYMBOCTH IUIA3MBbl, 4 TAKKE OCHOBAMH TEOPHUU
MepeHocoB. B Kypc BBENIEHBI AIIEMEHTHI TEOPUU IIA3MbI C IPUMECSIMU MaJI0 OCBEIICHHBIE B YI€OHOM
autepatype. OgHaKo, Kak IMOKa3ald WCCIEAOBAaHUS MOCIEAHHUX JIET, NMpPUMecH B mepudepuitHoi
IJ1a3M€ TEPMOSIIEPHBIX YCTPOMCTB 3a4acTyH0 ONPEIENISAI0T CBOWCTBA pa3psia.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Kypc «Teopusi mmazmbl» SBISE€TCS OJHMM M3 OCHOBHBIX TOJOBBIX KYpPCOB, YMTAa€MbIX Ha
kadenpe «Pusnka miaazMeb». [ ycrnemHoro ocBOEHHUs TeopeTHdecKkoro kypca «Teopus mia3Mbn»
CTYJIEHTHI JOJOKHBI TPEABAPUTENIBHO MTPOCIYIIATh KYyPChI JIEKIUHM N0 CAEAYOIIUM JUCIUILUIMHAM:

- Kypc obmeli ¢pu3uku, BKIIOYAIOMINN MEXaHUKY, ONITUKY, SJIEKTPUYECTBO U MATHETU3M U Jp.;

- MaTemaTtuuyeckuil aHallu3;

- Iuddepennnanbuble ypaBHEHUS,

- BeKkTOpHBIN U TEH30pHBIN aHAIIN3;

- MexaHuKa,;

- Teopus nos;

- KBanroBas MexaHuKa;

- YpaBHEHUS MaTEMaTUYECKON (HU3UKH

Kypc «Teopust mna3Meny He0OXOIUM CTYASHTAMHU IS BHIIOTHEHUS:

- y4eOHO-HCCIeIOBATENbCKUX PA0OT MO TEPMOSIIEPHBIM HCCIEAOBAHUSAM,

- YTEHHS] HAYYHOH JINTEPATypPhl MO (PU3HKE TIIA3MBI,

- pac4eToB, HEOOXOAUMBIX IS aHAIHM3a U IIAHUPOBAHUS SKCTICPUMEHTOB



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

| KOI{ 1 HAMUMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIIMM B COOTBECTBUM C 3aJadaMd U oObekTamMu (0OaacTsMHU
3HaHUi) TPOopeCcCCHOHATBLHOMN e TebHOCTH:

3anaua
npodeccuoHaIbLHOM
aesteabHoctu (3I1J1)

O6paboTka u
0000111eHNE
pe3yabTaToB
HUCCIIEIOBAHUN
MaTeMaTUYECKUMU
METOJaMH

AHanusz Hay4HO-
TEXHUYECKON
uHopManuy,
MOCTAHOBKA HAYYHOU

O0beKT WM 00J1aCTh
3HAHUSA

Pesynprartsl
HCCIICIOBaHUM,
MaTeMaTUYECKUe
MeTO1bl 00pabOTKH
IKCIIEPUMEHTATHHBIX
JTaHHBIX

HayyHno-TexHuyeckas
uHpopmaIus 1o
TEMaTUKe
HCCIICIOBAHUM,

Kon u HaumeHoBaHue
npogdeccuoHaIbLHOM
KOMIIeTEeHIIUM;
OcHoBanue
(npodeccuoHANbHBIH
cranaaprt-IIC, ananus
onbITA)

HayLIHO-I/ICCJ'ICIIOBaTeJIBCKI/Iﬁ

ITK-2 [1] - Ciocoben
HCIIOJB30BaTh
MaTeMaTUYECKue
MeTOAbl 00pabOTKH
pE3yJIbTaTOB
HCCIIEIOBAHUI U UX
0000111IeHHS

OcHosanue:
[TpodeccuonanbHbIN
cranzapt: 25.033

ITIK-3 [1] - Criocoben
aHaJTM3UPOBATh HAYYHO-
TEXHUYECKYIO
nH(opMaIKIO, HAYIHBIC

Kon n naumeHoBanue
HHIMKATOpPa
AOCTHKEHUS
npogeccuoHaILHOM
KOMIIeTEeHIIUN

3-1IK-2[1] - 3natp
OCHOBHBIE 3aKOHBI
BBICIIICHI MATEeMAaTHUKH,
HEeO0OXOAUMBIE IS
MaTeMaTH4EeCKOM
00paboTKn
pe3yIbTaTOB
HCCIICJOBAHMIA;
OCHOBHEIC 3aKOHBI
TEOPETUYECKOMN
¢bu3uku, He0OOXOMMBbIE
IUTsT 0000IIIEHNS U
UHTEpIpETALNH
pe3yJIbTaTOB
HCCIICIOBaHUM;
V-IIK-2[1] - Y™eTs:
MIPUMEHSTH 3aKOHBI
BBICIIIEH MaTeMaTHUKU U
¢bu3uKu K 00001IEHHTO
Y UHTEPIIpETALUU
HCCIICIOBAHMI;
MPOBOJUTH
KPUTHYECKUN aHAIIU3
pe3yJIbTaToOB;;
B-TIK-2[1] - Bnanets:
METOAaMHM CO3/IaHHUS U
aHanm3a
MaTeMaTHYEeCKHUX
MOJIeEH; METOJaMu
00paboTKu
AKCIIEPUMEHTAIbHBIX
JTAaHHBIX

3-1IK-3[1] - 3natp
cnenuduKy u
COBPEMEHHOE
COCTOSIHUE Pa3BUTHS




npobaemsl, 06paboTka
1 000011eHne
MOJTY4EHHBIX
pe3ysbTaToB

pe3yabTaThl
WCCIIEI0BAHMS

poOIeMBl, pe3yIbTaThl,
MEPCTIEKTUBBI 110
TEMaTUKE MTPOBOJHUMBIX
HUCCIIETOBAaHUN U
pa3paboTok

OcHosanue:
[TpodeccuonanbHbIN
cranaapt: 24.078

HpOI/I3BOI[CTBGHHO-TGXHOJ’IOFI/I‘IGCKI/Iﬁ

Texuuko-
3KOHOMUYECKOE

MGTOI[BI pEeUICHUA
IOCTAaBJICHHBIX

ITIK-4 [1] - Cniocoben
OCYIIECTBIISATh TEXHUKO-

HCCIIEIOBAHUN U
pa3paboTOK; METOIbI
MOMCKA, aHaJIU3a
HAay4YHO-TEXHUYECKOU
uH(pOpMaIUHU IS
BBISIBIICHUS
€CTECTBEHHOHAYYHOU
CYILIIHOCTHU TIPOOJIEMBI,
bopmynarpoBaHus
3aJ1a4M, OTpeIesIeHus
MyTH UX PELICHUS ;
V-TIK-3[1] - YmeTs:
MIPOBOJIUTH MOUCK,
aHaJIN3 HAy4HO-
TEXHUYECKON
uH(popmanuu 1Ist
BBISIBJICHUS
€CTECTBEHHOHAYYHOU
CYIIHOCTH IIPOOJIEMBI,
(bopMyupoBaHUs
3a/1a4u 10 TEMAaTHKeE
MIPOBOIUMBIX
HCCIIEIOBAHUN U
pa3paboTok; 0000maTh
U KPUTUYECKU
aHATM3UPOBATh
MOJIyYEHHYIO
uH(pOpMalLIUIO;
MPOBOJIUTH
KPUTHYECKHUI aHAIN3
CBOUX pE€3yJbTaTOB U
pPEe3yIBTATOB JAPYTHUX
HCCIIeA0BaTeNICH;
B-TIK-3[1] - BnageTh
HaBbIKAMH TIOUCKA U
aHaJIM3a Hay4Ho-
TEXHUYECKON
uH(popMaluuy,
BBISIBIICHUS
€CTECTBEHHOHAYYHOU
CYIITHOCTHU TIPOOJIEMBI,
bopmyarpoBaHuUs
3aJ1auM 10 TeMaTHKe
MIPOBOIUMBIX
HUCCIIENOBAaHUN U
pa3paboToK,
0000111eHUS U
KPUTUYECKOTO aHan3a
nHpopmanuu.

3-11K-4[1] - 3nate
METOJIOJIOTHIO BBIOOpA




000CHOBAaHUE METOIOB
pemeHust
IIOCTABJIEHHBIX 337124

TCXHHUYCCKUX U
HHXXCHCPHBIX 3a1a4

9KOHOMHYECKOE
000CHOBaHNE METOIOB
pEIICHUs TOCTaBIEHHBIX
3a7a4

OcHosanue:
[TpodeccrnonanbHbIi
crannapt: 40.008

OINITUMAaJIbHOI'0 METOIA
pereHus
MMOCTaBJICHHOMI
TEXHUYECKOHN MIIH
WHXEHEPHOU 3a/1auu; ;
V-TIK-4[1] - YmeTh
MIPOU3BECTH BHIOOD
OITHMAJILHOTO METOa
peuieHus
IIOCTaBJICHHOM
TEXHUYECKOM UITH
WH)XEHEPHOU 3a]1a4u;
OCYIIECTBUTh TEXHUKO-
SKOHOMHYECKOE
000CHOBaHUE
BBIOPAHHOTO METO/IA
pelieHus 3a1a4u;
B-TIK-4[1] - Bnanets
HaBBIKaMU BbIOOpa
OIITHMAJILHOTO METOa
peuieHus

PO eCCUOHATBHBIX
3ajad.

4. CTPYKTYPA U COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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1 Cemecmp
1 JBuxeHue 1-8 12/20/0 25 T-8 3-TIK-
3apsKEHHBIX YacTHI B 2,
9JICKTPOMArHUTHBIX V-
MTOJISX. MarauTtHas I1K-2,
KOH(UTyparus B-
TEPMOSIIEPHBIX [1K-2
YCTaHOBOK
2 MarsuTtHo 9-16 | 12/20/0 25 K.p-16 3-TIK-
TUIPOIMHAMHAYECKOE 2,
OIHCaHue TTa3MBbl. V-
Kuneruka 1mia3mel IIK-2,
B-
[K-2,
3-I1K-
3,
V-




Umoeo 3a 1 Cemecmp

24/40/0

50

KonTpoibHbIe
MeponpusitTusa 3a 1
CemecTtp

50

I1K-2,
3-IIK-

V-
I1K-3,
B-
I1K-3,
3-IIK-

V-
I1K-4,
B-
[1K-4

2 Cemecmp

PaBHOBeCHe u
YCTOMYMBOCTh CUCTEM
MarHuTHOTO
yaep>KaHUs IU1a3Mbl

1-8

12/20/0

25

DneMEeHTHI Teopun
nepeHoca. HM3nyuenue
IUIa3MBI

9-15

10/18/0

25

K.p-15




[K-2,
3-TIK-
3,

V-
[1K-3,
B-
[1K-3,
3-IIK-
4,

V-
[1K-4,
B-
[IK-4

Umoeo 3a 2 Cemecmp 22/38/0 50

KounTtposbHbie 50 2 3-TIK-
MeponpusiTuss 3a 2 2,
CemecTtp V-
[K-2,
B-
[K-2,
3-TIK-
3,

V-
[K-3,
B-
[K-3,
3-TIK-
4,

V-
[1K-4,
B-
[1K-4

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB JokHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIETro KOHTPOJIS U aTTECTAlluK Pa3elioB:

O6o03na | IlosiHOe HAUMEHOBaHME
YyeHHe
T TectupoBanue
K.p KoHTpoJibHast paboTa
3 3auer
C) DK3aMeH
KAJEHJIAPHBIN IIJTAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
" qJac. , 4ac. yac.

1 Cemecmp 24 40 0




1-8

JBM:KeHM e 3apSIZKEHHBIX YACTHUIl B 3JIEKTPOMATrHUTHBIX
noJisix. MaruuTHast KOHGUrypauusi TepMosiiepHbIX
YCTAHOBOK

12 20 0

1-2 JABuKeHHMe 3apAKEHHBIX YACTHIl B 3JIEKTPOMATHUTHBIX Bcero ayiutopHbIx 4acoB
MOJIsIX 3 | 5 | 0
Onucanue IBUKEHUS PEISTUBUCTCKOM YaCTULbI B Omnuaiin
3JIEKTPOMATrHUTHOM ToJie. Jlarpanxes u ['aMHIbTOHOB 0 0 0
dbopmanuzmel. UTHTETpasibl IBUKEHUS B CHMMETPUYHBIX
cucreMax. /[BreHue yacTuilbl B aKCUAIbHO CUMMETPUYHOM
noJse, 3ajgaya llltepmepa.

3-4 J{BHKeHNe 3apSKeHHBIX YACTHIl B 3JIEKTPOMATrHUTHBIX Bcero aynuTopHbIX 4acoB
MOJIAX 3 | 5 | 0
[TpuGnmxeHHbIe METOABI pacueTa TPACKTOPUI IBHKECHHUS Owniaiin
YaCTHUILIbI B 3JIEKTPOMArHUTHBIX MOJSAX. AuabaTudeckue 0 0 0
uHBapuaHThl. [peiidoBoe npubamKkeHne, msaTh BUAOB APEHQOB.

Y ca0Bus TPUMEHUMOCTH Iperi(hoBON TEOpHH.

5-6 MaruuTHasi KOH(pUIypanus TepMoOsiIepPHbIX YCTAHOBOK Bcero aytuTopHbIX 4acoB
OnucaHue KBa3UCTALIMOHAPHOTO MarHUTHOTO TOJIS. 3 |5 [0
MarsuTHbI€ 1oJIs B JIOBYIIKax. [ aMmuiabToHOBa (hopma Owniaiin
YpPaBHEHUI CUJIOBBIX JIMHUI MarHUTHOTO 1OJsi. MarHuTHbIE 0 0 0
MOBEPXHOCTH, KO PUIMEHT 3amaca yCTOMYMBOCTH, LIHP.

VY cTONYMBOCTh MATHUTHBIX MIOBEPXHOCTEM, CTOXaCTU3aLUS
MarHMTHOT'O MOJsl.

7-8 MarHuTHasi KOH(pUrypauus TepMOsiIEPHbIX YCTAHOBOK Bcero ayiuTopHbIX 4acoB
TpaexkTopuu yacTHIl B TOKaMake. 3arnepThie U MPOJIETHBIE 3 | 5 | 0
yacTulbl. byrcrpen-Tok. Ouaiin

0 0 0

9-16 MarsuTHO ruIPOAMHAMHYECKOE ONIUCAHNE TJIa3MBl. 12 20 0
Kunernka niasmsl

9-10 Kunernka miiasmbl Bcero ayiuTopHbIX 4acoB
[Tna3ma kak critomrHas cpena. JlebaeBckuit paauyc. 3 | 5 | 0
Kunernueckoe ypaBHeHHe. MoieIbHOE IIPEICTABIICHHUE Ownnaitn
MHTErpajia CTOJIKHOBEeHUH. KyJIOHOBCKHME CTOJIKHOBEHHMS B 0 0 0
1a3Me, MHTErpaji CTOJNIKHOBeHUH B (hopme JlaHmay.

Y6eraroiue 3JeKTPOHBL.

11-12 | KuneTuka njaa3mbl Bcero ayiutopHbIX 4acoB
JlenrmMropoBckue BOJIHBI. TeH30p AMAIEKTPUUECKOM 3 | 5 | 0
MMPOHUIIAEMOCTH MAKCBEJJIOBCKOM 11a3Mbl. Pactipoctpanenue | Oniaiin
3JIEKTPOMArHUTHBIX BOJIH B I1a3Me. 3atyxanue Jlangay. Yuer | 0 0
VMOHOB, MOHHBIN 3BYK. KBasunuHeiHas Teopus 3aTyxaHus
Jlannay.

13 - 14 | MarauTHasi TMAPOAUHAMMKA Bcero ayiutopHbIX 4acoB
Metox MOMEHTOB, BBIBOJl YPABHEHU MarHUTHOU 3 | 5 | 0
ruipoauHamMuku. [IpaBas yacTb ypaBHEHUs HENIPEPHIBHOCTH, Omnuaiin
MOHM3AIMS, peKOMOUHaLMA U niepe3apsaaka. OMHOKUIKOCTHAS | () 0 0
MI'/I. Teopema BMOpPOKEHHOCTH. MarHuTHOE 1aBJICHHE.

15-16 | MarauTHasi THAPOAUMHAMMKA Bcero ayiuTopHbIX 4acoB
MI'Jl BosIHBI B 3aMarHU4eHHOMN I1a3Me. AJlb(hBEHOBCKasI 3 |5 [0
BOJIHA, MAarHUTO3BYKOBBIE BOJIHBL. OO1IME CBeieHUs O 3aKoHaX | OHyaiiH
JUCTICPCHUH BOJIH. TanrennuaanHEIE U BpamiaTeIbHbIC 0 0 0

pa3pbIBBL. Y TapHbIe BOJTHBL. BOIHBI Ha MEJIKOM BOJE.
COJIMTOHEL.




2 Cemecmp 22 38 0
1-8 PaBHoOBecHe U YCTONYNBOCTH CHCTEM MATHUTHOTO 12 20 0
yAepKAHUS TIa3MbI
1-2 PaBHoBecue miasmbl Bcero ayutopHbIx 4acoB
PaBHOBecHe mIa3Mel B CUCTEMAX C 3aMKHYTBIMU MarHUTHBIMU | 3 IE [0
noBepxHocTsamu. YpaBHenue llladpanoBa-I'pana. PaBHoBecue | Owunaiin
IUIa3MbI B TOKaMaKe. 0 K |0
3-8 HeycToitunBocTH MJIa3MbI Bcero ayiuTopHbIX 4acoB
-I'uapoauHaMu4ecKuii MOAXO0 K ONMCAHUIO HEYCTOMYMBOCTEN. | 9 | 15 | 0
Meroa MalbIX BO3MYILIEHUH. DHEPreTUYeCKUd MPUHIUIT Omnnaiig
ycTounBocTH. JKenoOkoBasi HEyCTOWYUBOCTb. 0 0 0
-HeycToHuuBOCTH HUIMHAPUYECKA CUMMETPUYHBIX
MJIa3MEHHBIX KOH(UTypanuidi. BuHTOBas HEYCTOWYHUBOCTD,
kpurepuii Kpyckana-lllagppanosa. HeycroiunBocTs mHypa ¢
pacrnpeieIeHHbIM TOKOM, Kputepuii Mepcre. BuntoBas
HEYCTOMYMBOCTb B TOKAMAKe.
-HMonnas TemneparypHo-apeiidoBas HEyCTOMUYNBOCTb.
HeycroiiunBocTh Ha 3amepThIX YacTuLax. PesucruBHble
HEYCTONYMBOCTH, TUPUHI-MO/J1a, IPEeiipOBO AMCCUTIaTUBHAS
HEYCTOMYUBOCTb.
9-15 JuaemeHnThl Teopun neperoca. M3aydenue mia3msl 10 18 0
9-11 JJieMeHThI TEOPHH NepeHoca Bcero ayiutopHbIx 4acoB
Kiaccuueckas teopust nepeHoca. ['mapoannamuka 5 | 10 | 0
Bbparunckoro. CTOJTKHOBEHHS M MaKCBEJLJIU3ALMS KOMIIOHEHT Omnnaitn
m1a3Mel. [IpoonpHbIi 1 onepeyuHslil IepeHoc B ¢i1abo u 0 0 0
CHWJIBHO 3aMarHM4E€HHOU IJIa3Me.
Heoxnaccuueckas Teopus nepeHoca. Tpu pexxuma noreps -
“OanaHoBbIN”, “mIaTo” U pexkum Ildpupma-Illnrorepa. Tok
[Mpupma-1nrorepa. AHOMaNBHBIN NEPEHOC B TOKaMakKe.
12 - 15 | A3ay4eHue mia3msl Bcero ayiuTopHBIX 4acoB

WNonwuzanus, pekoMOMHaIMs U BO30YXI€HUE aTOMOB.
N3nydenue B CIUTIONTHOM CIIEKTPE — TOPMO3HOE,
peKoMOMHALIMOHHOE, IIUKIOTpoHHOE. [Iprmecu B mia3me.
WNonnszanuonHsklil 0ananc. JIMHeHYaThIi CIIEKTP U3ITyUSHUSI.
OnTuyeckas NpOHUIAEMOCTh TU1a3Mbl. KopoHanbHas MoAeNb U
€€ MPUMEHUMOCTb. BKJ1a/1 TMHENYaToro u3jy4yeHus B
sHeprobananc Ha nepudepun Tokamaka. Paguanonto-
KOHJeHcalnoHHas HeyctounBocth U MARFE.

5 | 8 |0
Ouwutaiia
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OTIIIHIA:

O6o3una | [TosiHOe HanMeHOBaHMe
YeHHue

OK ONEeKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
111 IToTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3

[Ipe3enTanuu




T TecThl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI

ncC HMHTEepaKTUBHBINA CANUT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

HCIOJIB3YIOTCA O6T>HCHI/IT€JIBHO-I/IJIJ'IIOCTpaTI/IBHI:IG TCXHOJIOI'NMH O6y‘-I€HI/IH

6. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JUCLUILUIMHE 00ECIEeUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
pyOEexKHOro U IPOMEKYTOUHOTO KOHTPOJISL IO JUCIUILIUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU U (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IpeJICTaBJICHa B CIIEyIONIeH Tabnule:

Komnerennus HNuaukaropsl ATTecTallHOHHOE ATTecTallMOHHOE
0CBOCHMSH meponpustue (KII 1) meponpustue (KII 2)
IIK-2 3-I1K-2 3, T-8, k.p-16 2, T-8, k.p-15
V-1IK-2 3, T-8, k.p-16 2, T-8, x.p-15
B-TIK-2 3, T-8, k.p-16 2, T-8, x.p-15
[IK-3 3-T11K-3 3, k.p-16 9, T-8, k.p-15
V-TIK-3 3, K.p-16 9, T-8, k.p-15
B-IIK-3 3, K.p-16 2, T-8, k.p-15
I1IK-4 3-11K-4 3, K.p-16 9, T-8, k.p-15
V-TIK-4 3, k.p-16 2, T-8, k.p-15
B-I1K-4 3, k.p-16 9, T-8, k.p-15

HIxanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHHU I

[lIxana KaX70r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MaKCUMaJIbHOI'O Oajljla BKJIIOYMTEILHO. MTorosas arrecranus II0 JHCHUILUIMHE ollcHHBaeTcsa 1o 100-
OayUIbHOM ILIKaJe U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUN
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUIbHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIH OH IITyOOKO U MPOYHO
YCBOWII IPOTrPAMMHBIN MaTepual,
HCYEPITBIBAIOIIE, TI0CIIEN0BATENBHO,
90-100 5 — «omauuno» A YETKO M JIOTHYECKH CTPOMHO €ro
M3JIaract, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIOJIB3YET B
OTBETE MaTepUall MOHOTPapHIECKOM

JINTEPATYPBI.
85-89 4 B OreHKa «XOpOII0» BBICTABIISETCS
75-84 — «xopouioy C CTY/IEHTY, €CITH OH TBEPJIO 3HAET




MarepHual, TpaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

70-74

65-69 OleHKa «yIOBJICTBOPHUTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HAHMS TOJIBKO OCHOBHOTO Marepuaa,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «y00871€eMEOPUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
M3JI0’KCHHU IPOTPAaMMHOI0 MaTepHaJIa.

OneHKa «HEYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasmio,
«HEYO0B1EMBEOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEILHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110

COOTBETCTBYIONIEHN NUCIUIIIIMHE.

7.  YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. OU C51 Introduction to Plasma Physics and Controlled Fusion : , Cham: Springer International
Publishing, 2016

2. OU K72 Nonlinear Physics of Plasmas : , Berlin, Heidelberg: Springer Berlin Heidelberg,, 2010

3. DU Z81 Plasma Physics and Controlled Thermonuclear Reactions Driven Fusion Energy : , Cham:
Springer International Publishing, 2016

4. O M76 Plasma Physics for Controlled Fusion : , Berlin, Heidelberg: Springer Berlin Heidelberg,
2016

5. 533 M80 Beenenune B Teoputo ropsiuert miasmel U.1 , Mocksa: HUAY MUOU, 2013
6. D1 M80 Beexnenue B Teoputo ropsiueii minasmsl Y.2 , Mocksa: HUAY MUOU, 2013

7. OU 132 U36panHbie BOpOck! (U3MKHU I1a3Mbl U e€ npuMeHenus Boim. 1 , Mocksa: HUSAY MUODU,
2017

8. 533 145 Knaccuueckue 3ajjauu (GU3UKU ropsueil Iia3Mel : Kypce Jiekunii, MockBa: M3natensckuit
nom MOU, 2015

9.533 I 74 Ha nytu k 3HepreTuke 0yayuiero : yue0. nocobue, Mocksa: HUSAY MUDU, 2017

10. DU P 62 Teopus mnasmel : , Cankt-IlerepOypr: Jlans, 2022



11. DU 11 84 ®uznka u [uarHocTUKa MIa3MEHHbBIX MPOIeccoB : yued. mocodue, Mocksa: byku Beau,
2019

12. 533 M80 Benenue B Teoputo ropsueit mazmel U.1 , , Mocksa: HUAY MU®DU, 2011
13. D1 M80 Beaenue B Teoputo ropsueit miazmel Y.1 , , Mocksa: HUAY MUOU, 2011

14. 533 K42 IIpoueccel nepeHoca B MHOTOKOMITIOHEHTHOH mia3me : Monorpadus, B. M. XKnaHos,
Mocksa: ®uzmataut, 2009

15. 533 K42 SIBnenus mepeHoca B razax u Iasme : yueOHoe nocodue aiis By3oB, B. M. XKnanos,
Mocksa: MU®U, 2008

16. DU K60 CriekTpockonuueckasi TUarHOCTHKA TUIa3Mbl : yaeOHOe mocobue 11 By30B, B. H.
Konecnukon, Mockba: MU®U, 2007

17. 533 @83 Jleknuu o ¢usuke mia3mel : , J{. A. Opank-Kamenenkuit, Jlonronpyaasiii: MHTEIIEKT,
2008

18. 533 U-88 Jlekuuu 1o siBIEHUSAM IEpeHoca B miazMe : Yuebnoe nocodue, K. B. HykoOap,
Honronpyansiii: Uarennekt, 2008

19. 533 O-75 OcHOBBI (HPU3NYECKUX MPOLIECCOB B IJIa3Me U IJIa3MEHHBIX YCTAHOBKAX : yueOHOe
nocobue st By3oB, C. K. XXnanos [u np.], MockBa: MU®DU, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 T77 Beenenue B Teoputo miazmbl (JIekimonnsnii kype) U.1 , , Mocksa: MUDU, 1969
2.530.2 T77 Benenue B Teoputo mia3msl (JIlekuuonnsiit kype) .2 , , M.: MUOU, 1969
3. 53 T77 Benenue B Teoputo mwiazmel U.3 |, M.: MUDU, 1978

4. 533 C60 Cobpanue tpynoB T.2 HenuneliHoe pa3BUTHE MJIa3MEHHBIX HEYCTONYUBOCTEMN
KOHBEKTHUBHOrO THMna, , M.: Hayka, 2001

5. 530 JI22 Teoperuueckas ¢pusuka T.2 Teopus moss, , MockBa: ®uzmatiaut, 2012
6. 533 20 dusuka cuIpHOHEPABHOBECHOM TU1a3Mel @ , A. A. iBanoB, M.: Atomuznart, 1977
7. 533 K13 KomnexktuBHble siBnenus B miasme : , b.b. Kagomnes, M.: Hayxka, 1988
8. 533 K13 KomnekruBHsie siBieHus B mia3me : , b.b. Kagomues, M.: Hayka, 1976

9. 536 183 dusuka makpocuctem : OcHoBHbIe 3akoHbI, Uponos U.E., M.;CI16: ®uzmaraut u ap.,
2001

10. 533 K49 Kunetnueckas Teopusi HEUI€aIbHOTO Ta3a U HeUAealbHO! T1a3Mbl : , KmTuMoOHTOBHY
FO0.JI., M.: Hayka, 1975

11. 533 K83 OcnoBbl ¢pu3uku mina3mel : , H. Kpos; Tlep. ¢ anrn., M.: Mup, 1975



12. 533 T77 Teopus mna3msel : Yueb. nocobue 1 By30B, TpyOoHukoB b.A., M.: DueproaroMuzaar,
1996

13. 533 568 DHuukionenus HU3KoTeMIeparypHoi iasmsl Temarnueckuii Tom [-1 HoBsle
HampaBJIeHUs U MpodsieMbl KuHeTHYeckor Teopun miasmel, FO. JI. Knumanrosuy, M.: Snyc-K, 2001

I[MTPOTPAMMHOE OBECITEYEHHUE:

1. Microsoft office (33-103)

2. OSWindows 7 Pro

3. KasperskySecurity

4. Adobe acrobat

LMS U UHTEPHET-PECYPCBI:

1. HUAAY MUDU (http://www.library.mephi.ru/)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHHYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

1. ITepconansusbiii Kommnsiorep (33-103)
2. Ilpoextop EPSON (33-103)

3. UnrepaktuBHas nocka SMARTBOARD SB680IV3 (33-103)

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU J1JIA CTYAEHTOB

Kypc «Teopust mna3mbel» COCTOMT M3 TEOPETUYECKOM 4aCTH, HA KOTOPOU IpernoaaBaTelb AA€T
OCHOBHBIEC TOHATHUSI M OTIPENEJICHUS 110 TEME 3aHATHS, Pa3OUparOTCS THUIMYHBIE MMPUMEPHI PEIICHUS
3a/la4yM U JaroTcs 3a7aHus (3aJaun) CTYJeHTaM Ha 3aKpeIuleHne MaTepuarna.

B kadecTBe TekyIiero KOHTPOJs CTYJIeHThl Ha 8i Hemene pemaioT TecT U Ha 15 (16) Hemenmsax
BBINOJIHSAIOT KOHTPOJIBHYIO paboTy. B KoHIle mepBoro cemecrpa CTyAEHTHI CHAIOT 3a4€T, B KOHILE
BTOPOI'O ceMecTpa - ’k3aMeH. Ha sk3ameHe (3auere) CTyAeHTaM INpeaiaraercs OTBETUTh B YCTHOW U
NUCbMEHHON (popMe Ha 2 Bompoca U3 CIHHCKa BOIPOCOB K 3aueTy (9k3ameHy). B 3aBucumoctu ot
IIOJIHOTHI OTBETA Ha BOIPOCHI, PENOIABATEND BIIPaBE 3a/1aTh HECKOJIBKO YTOUHSIOIIUX BOIPOCOB U 2
JIOTIOJIHUTENBHBIX BOIIPOCA U3 CIIMCKA BOIPOCOB ISl MOATOTOBKH K 3a4€Ty (9K3aMEHY).

HtoroBast ouLeHKa IpeacTaBiIsieT co00M cyMMy OamioB, 3apaOOTaHHBIX CTYJIEHTOM IIpH
BBIIIOJTHEHUH 3a/IaHUI B paMKaX TEKYIIEro U MPOMEKYTOUHOTO KOHTPOJIS

10. YYEBHO-METOJIWYECKHE PEKOMEHJIAIIAU JJISI IPEIIOJIABATEJIEM



Kypc «Teopust mia3me» mpenacTaBisieTr coOoil Teopermuecku Kype. IlpenomaBarens Ha
3aHATHUSAX JAaeT OCHOBHBIC MOHITHS U OINpPEIENICHUs 10 TeMe 3aHATHA U pa30upaeT TUIMYHBIC 3a]a4u
JUIA 3aKPEILICHUS MaTepUaa.

Mertoanueckue ykazaHus 10 IPOBEACHUIO JICKIIHI

Jlexuus mpencTaBisgeTr co0Oi JTOrHUECKOe M3JI0KEHHE MaTepuana B COOTBETCTBHH C IUIAHOM
JICKIIUHU, KOTOPBIM coO0IIaeTcs CTyeHTaM B Hayalle KaXJ0H JIEKIIMU, 1 UMEeT 3aKOHYCHHYIO (opMy,
T. €. COJAEPKUT IYHKTHI, NMO3BOJISIONIME OXBAaTUTh BEChb MaTepHall, KOTOPBIA TpedyeTcs AOBECTH 0
ctyaeHToB. CoaepxkaHue KaKIOW JIEKIUU HMEET ONPEIECICHHYI0 HAlpaBIE€HHOCTh W YUYUTHIBAET
YPOBEHb TMOJATOTOBKH CTyAeHTOB. Ee 1ens — QopMupoBaHHE OPHEHTUPOBOYHON OCHOBBI IS
MOCJICIYIOIIET0 YCBOCHUSI CTyJEHTaMU yueOHOro marepuana. [1aBHOM 3amaueit JieKTopa SIBISETCS
opraHu3anus Mmpouecca rnmo3HaHrud CTyJ€HTaMu MaTCpurajia H3y‘~IEl€MOI71 JUCHUIINIMHBI HA BCEX dTallax €€
OCBOEHHUS, MPEIYCMOTPEHHBIX 00pa30BaTebHBIM CTaHAApTOM. JIeKIuu 1Mo Kypcy MpU3BaHbI peliaTh
JIB€ OCHOBHBIE 33/]a4: BO-TIEPBBIX, HH(OOPMATUBHYIO, T.€. COOOIIATh CTYJECHTY ONpeAeeHHbIH Habop
TEOPETUYECKHUX 3HaHHW 00 M3y4yaemMol 00JIaCTH JEHCTBUTENHLHOCTH, BO-BTOPBIX, Pa3BUBAOINYIO, T.C.
CIOCOOCTBOBATh BBIPA0OTKE HABBIKOB CAMOCTOSITEILHON MO3HABATEIbHOW JESATEIBbHOCTH, MBIIUICHUS
U OLIEHKHM Ha OCHOBE IIOJIyUYEHHBIX 3HAHUM.

JInst perieHus: Ha3BaHHBIX 33124 MPH MMOAT0TOBKE JICKIMH MPETo1aBaTeNt0 He0OX0IUMO:

cOopMyIMpOBATH 1Eb U 33J]a4l KaXKJ01 JICKIINH;
OTIPENICNIUTh COJIEPKAHWE JIEKIMM M IUIaH €€ MPOBEACHUS TaK, YTOOBI 3TO OTBEYAJIO
IIOCTAaBJICHHBIM 3aa4daM JICKIIUH,

* pa3paboTaTh METOJbl AKTUBH3AI[MH MO3HABATEIBHOW NEATEIBHOCTH CTYACHTOB C Y4Y€TOM
YPOBHSI 3HAaHUM CTY/ICHTOB;

IpoJyMaTh BO3MOXXHOCTH MCIOJIb30BaHUSI HM3y4aeMOro MaTepuana B paMKax Apyrux
JUCLUIUIMH U B IPAKTUYECKOMN AESATENbHOCTH;

NpeaACTaBUTL CCBUIKM Ha HWCTOYHUKHU [JIA CaAMOCTOATCIIBHOTO HM3YUYCHHA MaTcpualia
CTYJEHTAMHU;

[0 Marepuaigy JIeKIMH cHOpMyTUpOBaTh 3afadydl C IEJIbI0 IMOATOTOBKH CTYJCHTOB K
ceMHUHapam.

Tematnka © cojep)KaHHE JIEKIIMH OMNPEACIAIOTCS pabodeil mporpaMMon H3ydaeMoi
JTUCHUIUIMHBL, COCTABIEHHOM B COOTBETCTBHM C OO0pa30BaTelbHBIM CTaHAAPTOM HAIpPaBJICHUS
CHELUAaJIbHOCTH NOJATOTOBKH MarucTpa.

Jlns mepenaym TEOPETUUYECKOrO Marepuana Mo JUCHUIUIMHE HUCIHOJIB3YIOTCS TPU OCHOBHBIX
THUTIA JIEKIHIA: BBOJHAS JIEKIHs, HH()OPMALIMOHHAS JIEKIUS U 0030pHAST TEKIIHUS.

ITo cBoeil cTpyKType JEKIMH MOTYT OBITh Pa3HOOOpPA3HBl — 3TO 3aBHCUT OT COJEpKAHUSA U
Xapakrepa uzjaaraeMoro marepuana. OJJHaKoO CyIECTBYET OOLIMI CTPYKTYpPHBIM KapKac, IPUMEHUMBIH
K so0oi nekuuu. Ilpexne Bcero, 3To COOOILIEHHE IUIaHA JIEKLUUU CTYJIEHTaM U CTPOroe emy
cienoBaHue. B miaH JeKIUU BKIIOYAIOTCSd HAMMEHOBAaHUS OCHOBHBIX BOIPOCOB JIEKIMH, KOTOpBIE
MOTYT TOCIYXHUTh 0a30il IUIsi COCTaBJIEHUSI 3K3aMEHAIMOHHBIX OWJIETOB M BONPOCOB K 3auery. B
Hayaje M3J0KE€HUs MOJE3HO HAIIOMHUTH COAEpP’KaHUE MPEIbIIAYIIEH JIEKIUHU, CBA3aTh €ro C HOBBIM
MaTepuaioM, ONPEAEIUTh MECTO U HA3HAUYEHHUE PACCMATPUBAEMOM TEMbI B AUCIUIUIMHE U B CUCTEME
JIpYTuX HayK.

[Tpu packpbITHH BOIPOCOB TEMbI MOKHO MPUMEHSTh WHAYKTUBHBIA METOJI: PUMEPHI, (aKThl,
noABOAAIIME K HAYYHBIM BBIBOAAM; MOKHO TaK¥XC HCIIOJB30BATH MCTOJ ACAYKIHU: PA3BACHCHUC



OOIIMX TOJIOKEHUH C MOCHEAYIOMIMM IOKAa30M BO3MOXHOCTH HX TPHJIOKEHUS Ha KOHKPETHBIX
npumMepax. [1o kaxaoMy U3 aHATU3UPYEMbIX OJIOKEHUN CIIEAYET JeNIaTh BHIBO/I.

B koHI1e ek HeoOX0IUMMO TIOJIBECTH UTOT CKa3aHHOMY.

Wznarass JeKIMOHHBIN MaTepual, TpenojaBaTelb JODKEH OPHUEHTHUPOBAThCS HAa TO, 4YTO
CTYACHTHI THIIYT KOHCIEKT. KOHCIEKT momoraer BHMMATENbHO CIylIaTh, Jy4YIle 3allOMHHATh B
MPOIIECCE OCMBICIICHHOTO 3alMChIBAaHUS, OOECHEeUMBAECT HAIWYHE OIOPHBIX MAaTEepHANOB IIpH
MOJrOTOBKE K CEMHHapy, 3adeTy, SK3aMeHy. 3ajada JeKTopa — JaTh CTyJIEHTaM BO3MOXHOCTh
OCMBICIICHHOTO KOHCHEKTHPOBAHHMS: CIYIIaTh, OCMBICIINBATh, IepepadaThiBaTh, KPaTKO 3aIUCHIBATE.
CpenctBamMM, TOMOTAIOIUMH  KOHCIIEKTUPOBAHMIO, SIBJISIOTCSA: AKIIEHTUPOBAHHOE M3JI0KEHUE
MaTepuaia JIeKIMH, HUCIOJNb30BaHUE TIay3, 3alUCH Ha JOCKE, JEMOHCTPAallM{ WIUTIOCTPATUBHOTO
Martepuaa, CTporoe CoOII0IeHUE PeriaaMeHTa 3aHsITUil.

Ha xaxayro JEeKIMIO IMpenojaBaTesieM pa3pabaThIBaeTCs IUIAaH U KOHCIEKT, BKIIIOYAIOIIUE
Ha3BaHUE TeMbl, (POPMYIMPOBKY LEIH W 3a/1a4, TMEepeueHb OCHOBHBIX pa3ZeiiOB JIEKIMH, KPaTKOE,
CTPYKTYPHPOBAaHHOE B COOTBETCTBUH C IUIAHOM, COJEP)KAHHE H3JIaraéMoro Marepuana, a Takke
nepeueHb BOIPOCOB, KOTOPbIE OyAyT 3aaHblI 10 XO/Y JIKIIUH C LIEJIbI0 aKTUBU3AI[MH 1 TOBTOPECHUSI.

B xonme nexkumit mo aumcrmmuinHe «Teopus mimasMbl» TperycCMaTpPHBACTCS HCIIOIB30BAHUE
aKTUBHBIX M MHTEPAaKTUBHBIX (OpM TpoBeleHUs 3aHATUH, B YaCTHOCTH, NPUMEHEHHE
MYJbTUMEIUHHOTO MPOEKTOpa, a TaKKe HWHTEPAKTHUBHBIX BBICTYIUICHHH IO MPHHLUIY «BOIPOC —
OTBET», HCIIOJIb30BAaHUE MeJa U IOCKH, CXEM, TaOJIUI] U PUCYHKOB.

Pemenue 3amau nmpu3BaHO yriryOmisiTh, pacIIUpATh, AETATU3UPOBATH 3HAHMSA, MOJyUYEeHHBIE HA
JeKmuu B 0000meHHOW QopMe, W CONEHCTBOBaTH BHIPAOOTKE HABBIKOB MPO(ECCHOHATBEHON
NEeSITeTBbHOCTH. 3aJaud Pa3BUBAIOT HHXXCHEPHOE W HAYYHOE MBIIIICHHE, TO3BOJISIOT IPOBEPHTH
3HAHWS CTY/AEHTOB, NMPHUBUTH HABBIKM IIOMCKA, OOOOLICHWS M W3JIOKEHHS ydeOHOro marepuaina u
BBICTYIAIOT KaK CPEJICTBO ONIEPATUBHON 0OpPaTHOMN CBS3H.
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