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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucimmmmza «Knaccnyeckas M KBaHTOBas TEOpUS MOJID» BXOAUT B INPOrpamMmy
OakanaBpuata «®Pusuka» no nHampasieHuo 03.03.02 «Pusuka» U uzydaercs B 7 cemectpe 4
Kypca. Jucuunnuny peanusyer HayuHo-o0pa3oBaTenbHbIH HHCTUTYT (PU3MUECKUX UCCIIETOBAHUIN
U TexHoJorui. Jucuuruimaa coctouT u3 17 paznenoB u 17 TeM W HampaBjieHa HA U3y4YEHHUE Y
Oyaymux (U3MKOB — TEOPETUKOB IIMPOKHMX IPEJICTABICHUM O HalpaBIEHUU pPa3BUTHS
COBPEMEHHOW TeopeTHuecKkoil ¢u3uku. B mepByro ouepeap 3TO KacaeTcsi TaKUX Hay4YHBIX
HalpaBJIeHUH, KaK (U3HMKa 3JIEMEHTapHBIX YaCTULl U AaTOMHOTO s]Ipa.

[lenpt0 OCBOEHUS AMCUUIUIMHBI SBISETCA H3y4YeHUE (YHIAMEHTAIBHBIX MOHATHH 110
METOZaM KBAaHTOBOM TEOpHM HOJs B NIPUMEHEHMH K 3ajadaM (pU3MKH 3JIeMEHTapHbIX yacTull. B
Kypce KBAaHTOBOW TEOpUHM IIOJI [JAIOTCS OCHOBHBIE MPEACTABICHUS O METOAaX OIMCAHMS
3JIEMEHTapHbIX YaCTHIl U UX B3aUMOAEUCTBUI B 00iacTu BhICOKMX 3Hepruil. Kypc onupaercsa Ha
KBaHTOBYI0 MEXAHUKY, PEJIATUBUCTCKYI0 MEXaHUKY U d3JeKTpoauHamuKky. Ilpennonaraercs
3HAHHUE OCHOB TEOPUU TPYIIIL.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne mucuumumHel «Kiaccudyeckas M KBaHTOBas TEOpHsl IOJID» HANPABICHO Ha
(bopmupoBaHre y 00yUYarOMUXCS CIEAYIONIINX KOMIIETCHIIUN (YaCTH KOMITETCHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VIbmambvl 0C80eHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUUIUIMHBI)

Cnoco0eH MpoBOJHUTH Hay4YHbIC
UCCIIeJOBaHMs B M30paHHOM
00J1aCTH 3KCIIEPUMEHTAIbHBIX U
(Wn) TEOpEeTHYECKUX
(U3HYECKHX MCCIIeIOBAHUM C
MOMOILBIO COBPEMEHHOI
puOOpHOIt 6a3el (B TOM YHCIe
CJIOKHOTO (DU3HIECKOTO
o0opynoBaHus) U
MH(POPMALMOHHBIX TEXHOJIOTHH ¢
YUETOM OTEUECTBEHHOTO U
3apy0eKHOr0 OMBITA

[IK-2.1 Cobupaet u aHATU3UPYET HAYIHO-TEXHHICCKYIO
HHPOPMALIUIO TI0 TEME HCCIIeIOBaHNUs, 0000IIaeT HayIHBIC JaHHBIC
B COOTBETCTBHH C 3aJa4aMM MCCIIEJOBAHNUS;

[1K-2.2 Bnaneer npakTHYECKUMHU HAaBBIKAMU MCIIOJIb30BAHMS
COBpPEMCHHBIX METOJIOB UCCIICIOBAaHHS B BEIOpaHHOH 00JIacTH;

[K-2

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuna «Kiaccuyeckass W KBaHTOBask TEOPHsl TOJsA» OTHOCUTCS K 4acTH,
¢dopmHpyeMoil yyacTHUKaMH 00pa30BaTeNbHBIX OTHOMIEHUH Onoka 1 «Jlucuuniaussl (MOAYIN)»
00pa30BaTeNbHON MPOrpaMMbI BBICIIETO 0Opa30BaHHUS.

B pamkax o0pa3zoBaTeslbHOM NporpamMmbl BBICIIET0 O0pa30BaHUS OOydYarOIIMEcs TaKxKe
OCBaMBAIOT  JIpyI'Me€ JWCUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO
3alJIaHUPOBAHHBIX PE3YJIbTAaTOB OCBOCHMS IUCHUIUIMHBI «Kiaccuyeckas M KBaHTOBas TEOPHS
TIOJIS.

Tabnuya 3.1. Ilepeuenv romnonenmos OI1 BO, cnocobcmeyrowux O00CMUINCEHUIO
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL




IIpenmecTBylommue Hocnenyromue
HIngp Hanvenosanue HHCEI/IZ:[JII/IHLI?,MOI;II)’JIH, [ll/lCIII/lIlJII/Ii?lZI/ﬁIOlIyJII/I,
KOMIeTeHI[UN . .
NPaKTHKH NMPaKTHKH
Cnoco0eH npoBOJHTh
Hay4HbIE UCCIICOBAHMS B
n30paHHOM 00MacTu
9KCTIEPUMEHTAIBHBIX U
(1T|) TEOpPEeTUIECKUX Y4eOHas MpaKkTHKa;
(U3NIECKUX UCCIICTOBAHIH Teopus kosebanuii 1 BOJH;
C IOMOIIIbIO COBPEMEHHOM Pagnogmusnka; N .
IK-2 nprOOpHO#t 6a3sl (B TOM The Basics of Plasma Physics; PCVIHIIOMHAS TPAKTHIA,

YHCIIE CJI0KHOTO
(u3IIecKoro
000pyIOBaHuUs) U
HH()OPMATHOHHBIX
TEXHOJIOTHIi C y4eTOM
OTEYECTBEHHOTO H
3apy0Oe)KHOTO OMBITA

BBeznenue B paino3IeKTPOHUKY;

PannosnextpoHuka;

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




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUTUTHHBI «Kitlaccudeckas ¥ KBAaHTOBAsI TEOPUS TOJISD» COCTABIISIET «3%» 3a4E€THBIC STUHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMec; pCeD)
Konumaxmmnas paboma, ax.u. 90 90
Jlexuuu (JIK) 0 0
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 90 90
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 pabomuol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

Pasnen 1

VYpasuenue [dupaka.

11

VpaBHenue [lupaka u CBOICTBA €ro pelIeHuH,
onepartop Burnepa. Pewenue 3agaun Komu s
ypaBHeHus [upaka. CTpykTypa HaOIOJaeMbIX 1
KaHOHHYECKHH (opmanu3M st ot Jupaxka.
Paznoxxenne no cnuHOpHOMY Oasucy
(KaHOHUYECKOMY M CIIHPATLHOMY).

C3

Pa3znen 2

BHyTpeHHHe rpymnisl
CUMMETPHH.

2.1

OCHOBHBIE THUIIBI B3aUMOICUCTBUH 3IEMEHTAPHBIX
yactuil. TpexyacTuynbie B3auMoaeicTaus FOkaBb
U yeThipexpepMHOHHBIE B3auMoieicTBus. Teopema
nepemecTutenbHOCTH Pupiia. KBapku u IenToHsl,
pobJieMa MOKOJICHUH.

C3

Paznen 3

[puann kanrOpoBOYHOH
CHMMETPHH.

3.1

Jlokanu3anus BHYTPEHHHUX TPYIII CUMMETPHH U
BEKTOPHBIE KalnOpoBouHbIe moist. Teopus Sura —
Muuica. KBapku ¥ TITFOOHBI Kak KaJIHOPOBOYHBIE
MapTHEPHL, HOCUTEIH LBETa B KBAHTOBOM
XPOMOJHHAMUKE.

C3

Pasnen 4

«HauBHBIN» TOAX0] K
KBAHTOBAHHIO TIOJICH.

41

OcHOBHBIE IPUHLHUIIBI KBAHTOBON MEXaHUKH
CHCTEM C KOHCYHBIM YHCIIOM CTETIeHEeH CBOOOIEI.
IIpaBuno kBaHTOBaHuUs J{Upaka Kak COOTBETCTBUE
«ckoOka ITyaccona KoMMyTaTopy.
OYHKIMOHATBHBIA METOJ] KBAHTOBaHMsI 0030HHBIX
nosied (KOH(UTypauMoHHOE MPEJICTaBICHHUE).

C3

Pasnen 5

Merto1 BTOpUYHOIO
KBAHTOBAHUSI.

5.1

MeToa BTOPHYHOTO KBAHTOBaHUS Kak 00001ICHIE
3aJ]a4y 0 TAPMOHUYECKOM OCLUIUIATOPE: TI0JIe KaK
COBOKYIHOCTb oclmiuiATopoB. [IpeacraBnenue
yuced 3amonHeHus. [IpocrpanctBo ['minpbepra s
HOJISL KaK OCCKOHEYHOE TCH30PHOE NPOHU3BEICHUE
mpoctpanctB L (R), ero HecenapabeabHOCTB.

C3

Pasnen 6

DIEMEHTBI TEOpHU
0000IIEHHBIX (QYHKIHH.

6.1

[Trockue BoTHBI 1 HEOOXOANMOCTD PACCMOTPEHUS
HEHOPMHPOBAHHBIX (TOIOJIOTHYECKHX )
(YHKIIMOHAIBHBIX MPOCTPAHCTB. 3aaHue
TOIOJIOTUH C TIOMOIIBIO CYETHOI CHCTEMBI
noxyHopM. ITosHBIE MeTpU3yeMble JIOKaJIbHO
BBIITYKJIbIE IIPOCTPaHCTBA (MpocTpaHcTBa Dpere) u
UX 3JIEMEHTHI — OCHOBHBIC (DYHKIIHH.

C3

Pazpen 7

TeHn3opHoe npecTaBiieHUue
OIIEpaToOpoOB B
npocrpancTBe Doka.

7.1

IIpoctpancTBo Poka Kak MpsiMast CyMMa n-
YaCTUYHBIX IPOCTPAHCTB. DJIeMEHTapHbIE
orepaTopsl B npocTpancTse Doka: onepaTop ducia
YaCTHIL, OTIEPATOPbI TEH30PHOT'O YMHOXEHUS 1
CBEPTKH M OIIEPaTOPbl CHMMETPH3ALNH 1
AHTUCHMMETPHU3AIHH.

C3

Pazgen 8

OOmmue MpUHIKIBL
KBaHTOBAHUS MOJIEH.

8.1

[TpaBuno kBanToBanust J{upaka u HEOOXOAUMOCTD
ero 0000IIEHNs B TEOPUH TOJIsL. [ITMHAaMUYeCKui
npuHuun lIBuHrepa — MeiiHMaHa Kak KBAaHTOBBIN
MIPUHIMI CTAIlMOHAPHOTO JCHCTBHSI.
OToXeCTBIICHNE KAHOHUYECKUX U YHUTAPHBIX
npeoOpa3oBaHuil, reHepaTOpaMH KOTOPBIX CIIyKaT
BapualMy KBaHTOBOT'O JICHCTBHSI.

C3

Pazngen 9

KBaHnToBaHue cKaIsIpHOTO
IOJIAL.

9.1

CrpyKTypa pemeHnii OJHOPOIHOTO U
HEOJHOpoAHOro ypaBHeHuil Kneiina — 'opgona —
®oka. Oynkuus [Taynu — Mopaana u peeHue
3amaun Komm. 3ama3apIBaromas ¥ MpuIuHHAS
¢yskuuu ['puna.

C3

Pazgen
10

KBanToBaHne MacCUBHOTO
BEKTOPHOTI'O IOJIA.

10.1

VYpasuenus [Ipoka kak 060011eHe ypaBHEHN I
Makcseinna, ycnosue Jlopenna. Pemenue 3anaun
Kommu nns ypaBHenwuii ITpoka. @ypee-

C3




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

IIpeJCTaBICHUE PEIICHUIl U CTPYKTypa
HaOJI01aeMBIX: SHEPIHs, UMITYJIbC, CITUH.
IlepecTaHOBOYHBIE COOTHOIICHUS IS MOJIEH U
¢dypbe-amruiuty 1. Kpyroso#t (ukimyeckuii) 6asuc.
CTpyKTypa npormaraTtopa.

Paznen
11

KBanToBanue
AMEKTPOMArHUTHOTO ITOJIS.

111

INomepeuHOCTH peanbHBIX (POTOHOB U
HEKOBapHAaHTHOCTh KYJIOHOBCKOH KaTHOpPOBKH.
Jlarpanmxnan @epMu U HE3aBUCUMOE KBAHTOBAHUE
4-norenuanos. [IporuBopednBOCTH
NIEPECTaHOBOYHBIX COOTHOMICHHUH M ONIPECTICHUS
BaKyyMa.

C3

Paznen
12

KsanToBanue CIIMHOPHOI'O
I0JIA.

121

Jlarpan>xuaH u raMubTOHUAH Jupaka.
Kanonunyeckuii popmanusm aist ypaBHEHHS
Hupaka. PasnoxxeHue pemenus ypasHenus JJupaxa
1o 6a3ucHeIM crimHopaM. CTpyKTypa HaOJII0aeMbIX
U CKaJsIPHOT'O IIPOU3BECHUS.
AHTHUTIEpECTaHOBOYHBIE COOTHOMIEHUI. CTpyKTypa
IIponaraTopa.

C3

Paznen
13

Marpuna paccesHus B
KBaHTOBOH TCOPHH IOJISL.

131

PasmiaHble KBAaHTOBBIE CXEMBI (KapTHHEI):
leiizenoepra, lllpenunrepa, Aupaka
(B3anMoeHCTBYSA). YUET B3aUMOICHCTBUS B
npencraBieHuy | eizenOepra, GepMHOHHBIC U
0030HHEIC KBAHTOBEIC TOKH. YpaBHeHHS SIHTa —
QDenpaMaHa U HHTSPIIOJIUPYIOMNX MOJICH.

C3

Paznen
14

[IpaBuna ®eitnmana B
KBaHTOBOH
3NEeKTPOAUHAMHUKE.

141

IIpencraBnenue S-mMaTpuibl B BUAC
(YHKIIMOHATIBHOTO CTEIICHHOTO Psijia OTHOCUTEIBHO
GyHKIMU BKIIFOUCHHS B3auMoeiicTus. Teopema
Buxka nis HopmasisHoro u T- npousseneHui.

C3

Pasznen
15

Yuer panualiMOHHBIX
IIOTIPaBOK (Teopus
BO3MYIICHHN).

151

[leTneBble AUarpaMMbl U pacXoAUMOCTH S-
MaTpuLbl. Perynspusanys NpUUUHHBIX QYHKIUH 1O
ITaynu — Bunnapcy. Yuer pa3MepHbIX
cooOpaxxeHuit 1 Teopema [ eitzendepra o
PEHOPMHPYEMBIX U HEPECHOPMHUPYEMBIX
B3aMMO/ICHCTBHSAX.

C3

Paznen
16

MeTox momHBIX (HyHKIHN
I'puna.

16.1

CuitbHO- 1 ¢1a00-CBsI3HBIE TPadbl, CKEJICTHBIC
JMarpaMMBbl 1 UIX CyMMupoBaHue 1o [laicony.
[Monuere pynxumu ['puna s1eKTpoHa U HOTOHA 1
ypaBHenus Haiicona. CnexrpajibHoe
npexacrasieHue Yesiena — Jlemana Jyuist HOJTHBIX
¢ynkumii 'puna.

C3

Pasznen
17

AKcruoMaTHUYeCcKasi TeOpHst
S-MaTpHIrsL.

171

Teopus paccesnus Xaara — Proans u TpeboBaHue
aCHMIITOTUYECKOM MOJIHOTHI. PegyKimonHsie
¢dbopmyisl Jlemana — Cumannuka — [{lummepmana
JUTSE DJIEMEHTOB S-MaTpUIlel U cXeMbl boromoboBa —
Menpenera — [lonuBanoBa u Baiitmana B
AKCHOMAaTHYECKOH JIOKAJIbHON TEOPHH IMOJIS.

C3

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneuerue OUCYUNIUHbL

* - 3anonaseTcs Tospko o OUYHOU dopme oOyuenust: JIK — aexyuu; JIP — nabopamopusie pabomut;, C3 —
npakmu4ecKue/CeMunapcKue 3aHamusl.




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

AynuTtopust 11l TPOBEICHUSI 3aHATUI
CEMUHAPCKOTr0 TUMA, TPYNIOBBIX U
VHJIUBUYaTIbHbBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJIA U MPOMEKYTOYHOHN aTTeCTaIuH,

CemuHapckas
OCHAIIIEHHAs] KOMIUJIEKTOM
CHeIHaTM3UPOBAHHON MeOeH 1
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
Mpe3eHTalM.
Ayautopust ISl CaMOCTOSATEIHHOU PabOThI
Tiis oOyJaromuxcst (MOKeT UCIIOB30BaThCSA AJIs
. | MpoBeIeHNs CEeMUHAPCKUX 3aHATUH U

CaMOCTOSITEIIbHOU 9

KOHCYJIbTaIU ), OCHAIIIEHHAS! KOMILIEKTOM
paboThI

CHeIMaIu3UPOBAHHON MeOen U
KoMmbroTepamu ¢ goctynom B OUOC.

* - ayauTOpUs U CaMOCTOATENFHON paboThl oOywatontuxcs ykaspBaetcss OBA3ATEJIBHO!

7. YYAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnosnas tumepamypa:

1. bosipkun, O.M. ®usuka yactur - 2013: Ot snekrpona 10 603ona Xurrca. KBantosas
Teopust cBoboanbIx nonert / O.M. bosipkun, I'.I'. Bospkuna. - M.: Jlenann, 2018. - 296 c.

2. bosipkun, O.M. ®usuka yactun - 2013: KBantoBas snexkrpoannamuka u CtannapTHas
monens / O.M. bosipkus, I'.I'. bosipkuna. - M.: K1 JIubpokowm, 2016. - 440 c.

3. Boponos, B.K. ®u3uka Ha nepenome TeicsiueneTnii: drsnka caMoOpraHU3yOINUXCS U
yHopsiAoueHHbIX cucTeM. HoBble 00bEeKTH aTOMHOM U AepHON ¢pu3nku. KBantoBas
unpopmanus / B.K. Boponos, A.B. [lononnenos. - M.: KomKnura, 2014. - 512 c.

4. I'pu66un, Ix. B nouckax kota Illpenunrepa. KBantosas ¢usmuka u peanbHocTs / JIx.
['pn0O6HH. - M.: Punon-knaccuk, 2019. - 352 c.

Lonoanumenvnasn numepamypa:

1. boronto6os H.H., IlIupkos /I.B. BBenenue B Teoprio KBaHTOBAaHHBIX MoJei. M.:
Hayxa, 1973. 416 c.

2. Ix. . beépken, C.J1. dpemn. PenstuBucrckas kBanToBast Teopus nois. T. 1, 2. M.:
Hayxka, 1978. 296 c., 408 c.

3. K. Umukcon, XK.-b. 3106ep. KpantoBas teopus nons. T. 1, 2. M.: Mup, 1984. 448 c.,
400 c.

4. C. llIBebep. Benenue B pelasiTUBUCTCKYIO KBaHTOBYIO TeopHrio mosist. M.: JI, 1963.
842 c.

5. A.U. Axuesep, B.b. bepecrenkuii. KanroBas snexkrpoaunamuka. M.: «Haykay,
1969. 624 c.

Pecypcel ungopmayuonno-menekoMmyHuKayuoHnou cemu « umepnempy:
1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTy€HTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMH 3aKJIIOYEHHBIX JJOTOBOPOB
- DnekTpoHHO-0mbmoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru




- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounkuiit MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBbI
- DIIEKTPOHHBIN (HOHJT TPABOBON ¥ HOPMATUBHO-TEXHUIECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a manubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvi 013 camocmosmensbHol pabomsl 00y4AOWUXCs NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexunii no aucuuruinne «Kiiaccuueckast 1 KBaHTOBasi TEOPUS TOJISD.

* - Bce y4eOHO-METOIMYECKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXCst
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanulle aucuuruinisl B TYUC!
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