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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuiuinHa «JloNOJHUTENbHBIE TJIaBbl TEOPETUYECKOH (U3MKU» BXOIAUT B IPOTrpamMMy
OakanaBpuata «®Pusuka» no nHampasieHuo 03.03.02 «Pusuka» U uzydaercs B 7 cemectpe 4
Kypca. Jucuunnuny peanusyer HayuyHo-o0pa3oBaTenbHbIH HHCTUTYT (PU3HMUECKUX MCCIEIOBAHUIN
A TEXHOJIOTMH. J[MCUUIZIMHA COCTOMT M3 S5 pa3leiioB M 5 TEM M HANpaBleHA HA HU3y4YCHUE
TEOPETUYECKON (PU3UKU.

Llenpt0 OCBOGHHUS JTUCHMIUIMHBI SBISETCS (OPMUPOBAHHE Y CTYJICHTOB HIMPOKHX
IIPEJCTAaBICHUNA O HalpaBJICHUSIX Pa3BUTHs COBPEMEHHOU Teopernyeckoi ¢usuku. CopeprkaHue
Kypca TIOCBALICHO M3JIOKEHUI0 (yHIAMEHTAIbHBIX CBEACHHMH TI0 METOAaM TEOpHH
KaJMOpOBOUHBIX MOJIEH B INPUMEHEHHMH K 3ajJadyaM (U3UMKU JIEMEHTapHbIX yacTull. B kypce
JAl0TCS OCHOBHBIC TPEACTABICHUS O METOAAaX OIMMCAHMSA AJIEMEHTAPHBIX YacTUI[ M CI0CO0ax
BKJIIOUYEHUSI B3aMMOJCHCTBHM MEXAy HUMH. 3azada IUCLUUIUIMHBL «JlONOJIHUTENbHBIE TJIaBbI
TEOPETUYECKOH (PU3UKM» COCTOUT B TOM, YTOOBI CTYA€HTHI MOTJIM PUMEHSITh OCHOBHBIE 3aKOHBHI,
IpaBUjIa M pacyeTHble METOJbl (PU3MKM NpU PEIICHUMM KOHKPETHBIX TEOPETHYECKHX U
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbBI

OcBoeHme TUCHUTUTMHBI «J|OTIOTHUTENbHBIE TIIaBBl TEOPETUIECKON (PU3HMKIY HAIpaBJICHO HA
(dbopMupoBaHHEe y 00YYAIOIIMXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMITETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOwuxcs npu 0c60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCHUTUIMHBI)

Crioco0OeH MpoBOANTE HayYHBIC
HCCIICIOBaHUS B N30paHHOM
00J1acTH SKCIIEPUMEHTATBHBIX U
(1TH) TEOpPEeTUIECKUX
(hM3NYIECKUX UCCIE0BaHUI ¢
TIOMOUIBI0 COBPEMEHHOM
pubopHOit 6a3el (B TOM yHCIe
CJIOKHOTO (PU3UUECKOTO
obopynoBaHus) U
WHPOPMAIMOHHBIX TEXHOJIOTHH ¢
Y4EeTOM OTEYECTBEHHOTO U
3apy0eKHOTO OIBITa

ITK-2.1 Cobupaet u aHATU3UPYET HAYIHO-TEXHUIECKYIO
HHGOPMALIUIO TI0 TEME HCCIEI0BaHUs, 000011aeT HayUHbIE JaHHBIE
B COOTBETCTBHH C 33/1a4aMH HCCIICIOBAHNUS;

[TK-2.2 Bnageet nmpakTHYECKUMHU HABBIKAMH HCTIOJIb30BAHHUSI
COBPEMEHHBIX METOJIOB UCCIIEIOBAaHMA B BRIOpaHHOH 00acTH;

IK-2

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuruinHa «JlonoJHUTENbHbIE TJIaBbl TEOPETHMUYECKOW (DM3MKHM» OTHOCUTCS K YacTH,
dbopMupyeMoil yuacTHUKaMu 00pa3oBaTelbHBIX OTHOIIEHHH Onoka 1 «/lucuumimmuel (MOIynn)»
00pa3oBaTeNbHON MPOTrPaMMBbI BBICIIIETO 00pa30BaHUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydalOIIMECs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JOCTHKEHUIO
3aIUIAaHUPOBAHHBIX ~ PE3yJIbTaTOB  OCBOEHUS  JMCHUIUIMHBI  «JlOMOJHUTENbHBIE  TJIaBbI
TEOPETUUECKON (DU3UKUY.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmayrowux O0CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL




IIpenmecTBylommue Hocnenyromue
HIngp Haumenosanue uncﬁnl:mnﬂblyMOI;yﬂu, nncunnnnfl)lil/;loaynn,
KOMIEeTeHI[UT . %
NPaKTHKH NMPaKTHKH
Cnoco0eH npoBOJHTh
Hay4HbIE UCCIICOBAHMS B
n30paHHOM 00MacTu
9KCTIEPUMEHTAIBHBIX U
(1T|) TEOpPEeTUIECKUX Y4eOHas MpaKkTHKa;
(U3NIECKUX UCCIICTOBAHIH Teopus kosebanuii 1 BOJH;
C IOMOIIIbIO COBPEMEHHOM Pagnodmsnka; N .
IK-2 nprOOpHO#t 6a3sl (B TOM The Basics of Plasma Physics; PCVIHIIOMHAS TPAKTHIA,

YHCIIE CJI0KHOTO
(u3IIecKoro
000pyIOBaHuUs) U
HH()OPMATHOHHBIX
TEXHOJIOTHH C yU4eTOM
OTEYECTBEHHOTO U
3apy0eKHOr0 OMBITA

BBeznenue B paino3IeKTPOHUKY;

PannosnextpoHuka;

* - 3aMOJIHACTCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OII BO
** - 3JIeKTUBHbIC AUCIMIUIMHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO0mmas TpyA0eMKOCTh TUCHIHUTUIHHBI «/|0TMOTHUTEIbHBIE TTIaBbI TEOPETUIECKON (DU3UKUY) COCTABISCT «3) 3aU€THBIC €AMHHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMec; pCeD)
Konumaxmmnas paboma, ax.u. 90 90
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3austust (C3) 54 54
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 0 0
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep
pasaena

HaumenoBanmue pazaesna
AUCHHUILTUHBI

Copep:xanue pa3aesa (TeMbl)

Bun
yuyeoHoM
padoThI*

Paznen 1

Bbera-pacnan. Tok-TokoBas
TEopHsl.

11

BekTopHBIE U aKCHANBHO-BEKTOPHBIE TOKH,
3apsDKEHHBIE M HEUTPaJIbHBIE TOKH, JIENTOHHBIE U
aJpOHHBIE TOKHU, CTPaHHBIE U HECTPAHHBIE TOKH,
TOKH TIEPBOTO U BTOPOTO POJa MO KJIACCU(HUKALIUH
BaitnOepra oTHOCUTEIBHO OTepaTopoB G-UETHOCTH.
I'unotessl o Tokax. CoxpaHeHHEe BEKTOPHOTO TOKa U
4aCTHUYHOE COXPAHEHHUE aKCHAJIbHO-BEKTOPHOIO
Toka. CHEeKTpBI IEKTPOHOB B Ipoleccax 3 -
pacnana. I'unoresa Ilaynu o Helitpuso. I'unoresa
®depmu 0 BeKTOpHOM 4-X hepMHOHOM
B3aUMOJEHCTBUM. YTIIOBOE U SHEPIrETUUECKOE
pacrpezeneHre KOHeUHbBIX 9acTHUI] B Iporeccax f3 -
pacnana B teopuu @epmu. S, P, T, V, A - BapuaHTsl
c1aboii cBsI3M (PepMHOHOB. BIpaskeHus s
BEPOSITHOCTEH [} -pacnaza siaep B Ciydae ux
cynepnosunuu. Hepenstuucrckuii npezen. B -
pacnaj noJisipu30BaHHBIX HEUTPOHOB. Hapyiienue
C u P unBapuanTHoCTel B c1a0bIX
B3aumoieiicTBusIX. BbiOop V - A BapuanTa cBsI3u
TOKOB.

JIK, C3

Pazgen 2

JlokanbHble, TI00AIBHBIE,
abeneBnl, HeaOeIEBEI
CHUMMETPHH.

2.1

Peaxkiuu pacmazia u 3axBaTa [L-Me30HOB. Pacmassl k-
Me30HOB 1 CP-HenHBapHaHTHOCTE. BpemeHHas
yeTHocTh. CPT-Teopema. Pacnazapl runepoHoB.
Crpykrypa agporHoro Toka. ['mnore3za Kabnu60o0.
HefitpanbHble u 3apsbkeHHbIE TOKU. J(MaroHaabHbIE
Y HeIMaroHaJIbHBIE POLIECCH PACCESHUS YaCTHIL U
nx pacrnana. PeHOMEHOIOTHUECKOE ONMCAHUE
cTpykTypHl yactull. Crnadbie GpopM-(hakTopsI.
CrinHOBBIC 3B HEKTHI B C1a0bIX B3aUMOCHCTBHUSIX.
YHUTapHBIH nipeiell B C1a0bIX B3aUMOJACHCTBUSIX.
PacxoxumocTn B Teopuu. I'unoresa o
poMeXKyTouHOM 6030He. Hemepenopmupyemocts
TEOPHUH C MPOMEXYTOUHBIM 6030HOM. CoxpaHeHHe
NIEKTPUYECKOT0 3apsa/a B AIEKTPOAUHAMUKE U
KanOpOBOYHAs! HHBAPUAHTHOCTE. AOEIeBHl U
HeabeneBbl cuMMeTpHH. JIokabHas U riodaabHas
KaJHOpOBOYHEIE.

JIK, C3

Paznen 3

Mopens Baiin6epra -
Canama.

3.1

[Mons Anra—Mwmnca. [IpeoOpazoBanue noien u
MOTEHINAJIOB 110]] ICHCTBHEM KaJTMOPOBOYHBIX
npeoOpa3oBanuii. JlarpamkuaH u ypaBHeHus SHra—
Musnca. Tounble perienus. Monomnoss T-Xodra—
[Tonsikosa. [lepeHopMupOBKa MPONIAraTopoB,
BEPIINH U 3apsA0B B Teopun SHra-Mmuuica.
AcuMrnitoTndeckas cBo6oa u 6e3pa3MepHbIA
napameTp. CIIOHTaHHOE HapyIIEHUE TUCKPETHBIX,
HETIPEPHIBHBIX, IT00aTbHBIX U JIOKATHHBIX
cummerpuid. [IpnoOperenue macc nossiMu Xurrea,
a TaKke PepMHUOHHBIMH U O030HHBIMH BEKTOPHBIMHU
nomsivu. Teopema I"onncToyHa.

JIK, C3

Pazpnen 4

CTaHHapTHaﬂ MOACIIb.

4.1

OcHOBHBIE TIpe/ickazanus Moaenn. KannopoBoyHas
Mmojenb BaitnOepra - Canama na rpynne SU(2) x
U(1). HeltiTpanbHble U 3apsbKEHHBIE TOKH, CBSI3b
MeX/1y KOHCTaHTaMU B3auMOJAeHcTBUNA. Macchl w 1
Z-6030H0B. CpaBHEHHE NIPeICKa3aHUI TEOPHH C
JKCIIEPUMEHTAIHHBIMU JAaHHBIMU. BKiroueHue B
TEOPHIO IPYTHX JICTITOHOB U KBAPKOB.

JIK, C3




Homep | HammeHnoBanmue pasaesna
pasaena JUCHUILITHHBI

Bun

Coaep:xanue pasaesa (TeMbl) yueOHoi

padoThr*

Baitn6epra—Canama.

CuMMeTpuYHas cXema 3JIeKTpocIadbIX
B3aumojeiicteuit (I'mmoy, Nnnnonynoca,
Maitsamn). CtanaaptHas Moaens [mamoy—

I'moons! u nBeTHble kBapku. Jlarpamkuan KX/I.
Omnmcanne B3anMOACHCTBHH aapoHoB. [Ipobiema
nHpaKpacHOH pacxoauMocTh. CBA3aHHBIE
KBapKOBBIE COCTOSIHUA. TsIKeIblil KBApKOHUN U
KOHCTAHTa S. S-MaTpHIa U TEOPHs BO3MYIICHHUI.

Pasgen 5 |Bennkoe 00be1MHEHNE. 51 SU-6-mMo1€eib U BETUKOE 00BEINHEHNE. JIK, C3

Jlarpamxuan. @epMUOHEI ¥ 0030HEI (CKAISIPHEBIE U
BEKTOpPHBIE KannOpoBouHble) B SU-6-Teopun.
Pacnan npotona. Heckonbko nokoneHui
(epmuoHOB. ['OpHU30OHTANBHBIE CHMMETPHUH.
CynepcuMMeTpUYHbIE MOJIEIIH.

* _ sanonusiercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omul; C3 —

CEMUHAPCKUE 3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneyerue OUCYUNnIUHbL

Tun ayauropun

OcHaleHue ayIuTOpUH

Cneuunajau3upoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, I1O u
MaTepHaJIbl JJIs1 0CBOEHUS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

JlexunonHas

Aynutopus U1 NIPOBEICHUS 3aHATHIA
JIEKIIMOHHOTO TUIIA, OCHAIIIEHHAs
KOMIUIEKTOM CIEIUAIN3HPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
Cpe/ICTBAMH MYJIbTUMEINA NMPE3CHTALIMI.

CemuHapckas

AyauTopus 1Sl IPOBEICHUS 3aHATUN
CCMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX U
WHJIMBU1yalbHBIX KOHCYJIbTAINI, TEKYILIETO
KOHTPOJIA U MPOMEKYTOYHOM aTTEeCTAIUH,
OCHAIICHHAs] KOMIIJIEKTOM
CHeIUaTu3UpPOBAHHON MeOen U
TEXHUYECKUMH CPEICTBAMHU MYyJIbTUMEANA
IIPE3CHTALNMN.

Jns
CaMOCTOSITEIbHOU
paboTHI

AynuTopHs Ui CaMOCTOSTENIbHONW PaboThI
oOydJaronuxcs (MOXKET UCIOIb30BaAThCS TS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIBTaIHi{ ), OCHAIIEHHAsT KOMIUIEKTOM
CreMANIN3UPOBaHHON MeOenu 1
KoMnbroTepamu ¢ poctynom B OUOC.

* - ayIUTOPHS IJIsI CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykaspiBaetcs OBA3ATEJIbHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI

OcnosHas tumepamypa:
1. Bosipkun, O.M. ®usuka yactun - 2013: Ot snexktpona 10 6030Ha Xurrca. KBantosas




teopus cBoOoaHbIX TIoie / O.M. bosipkun, I'.I". bosipkuna. - M.: Jlenann, 2018. - 296 C.

2. bosipkuH, O.M. ®usuka yactun - 2013: KBantoBas anexkrpoaunamuka 1 CtanaapTHast
mozenb / O.M. bospkun, I'.I". bosipkuna. - M.: K][ JIubpoxom, 2016. - 440 c.

3. Boponos, B.K. ®u3uka Ha nepesnome ToicsiueneTnii: drsnka caMoopraHu3yOIUXCs U
yHOpSAOYEHHBIX cucTeM. HoBble 00bEKTH aTOMHOM U anepHoi ¢pusuku. KBanroBas
undopmanus / B.K. Boponos, A.B. [lononnenos. - M.: KomKuura, 2014. - 512 c.

4. I'pu66un, . B nouckax xora Illpenunrepa. KBanrosas ¢usuka u peaabHOCTh / JIK.
['pn66uH. - M.: Punon-knaccuk, 2019. - 352 c.

Hononnumenvnas numepamypa:

1. JI.b. Okyns. Jlentons! u kBapku. M.: «Hayka», 1981, 346 c.

2. C.M. bunenwkuii. Jlekuuu 1o ¢pu3mke HEUTPUHHBIX U JICNTOH-HYKJIOHHBIX MTPOIIECCOB.
M.: «DOueprouzgar», 1981, 283 c.

3. M.b. Bomomn, K.A. Tep-MaptupocsH. Teopus KamuOpOBOYHBIX B3aUMOICHCTBUN
aJIeMEeHTapHbIX YacTull. M.: «QHeproaromusuary», 1984, 296 c.

4. JIx. Teitnop, KanmubpoBounsle Teopuu caadbIx B3auMoaencTeuii. M.: «Mupy, 1978.
206 c.

Pecypcuvl ungpopmayuonno-menexommynuxkayuonro cemu « Mnmepremy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII

Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Ondmmoreka onnain» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbranT cryaenray www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- DIIEKTPOHHBIN (POH/ TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

- nouckoBas cucrema Anaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a nanubpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 03 camocmosmenvhol pabomel 00y4AOWUXC NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuit no tucuuiimnge «/{ornonHuTenbHbIe I1aBbl TEOPETUYECKON (DUBUKNY.

* - Bce yueOHO-METOANYECKHEe MaTepHalibl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € AEHCTBYIOIIUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIEHOYHBIE MATEPHAJIBI N BAJUIBHO-PEUTUHTOBASI CHCTEMA
OL[EHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTHM KOMIETEHIUII TIO
JTUCHUIJIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIeHUBaHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIIETEHIM) MO0 MTOraM OCBOCHMS UCIUILIMHBI
«JlononHuTENnpHBIE TJaBbl TeOpeTHYecKor ¢Gu3uku» mpenactaBieHbl B [Ipunoxenun K
Hacrosel Paboueil mporpamMmme JUCHUTUIMHEIL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOGOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOrO akta PY J1H.
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