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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuunnuna «Teopust >7€MEHTApHBIX 4YacTHUL M KBApKOB» BXOAUT B MPOrpaMMy
MarucTparypsl «DyHaaMeHTaapHas U NpuKiIaaHas ¢pusukay no HanpasieHuro 03.04.02 «Duszukay
1 u3ydaercs B 3 cemectpe 2 kypca. JucuumiuHy peanusyet Hayduno-o0pa3oBaTeIbHbIM HHCTUTYT
(U3MYECKUX UCCIICIOBAHUA W TEXHOJOTWH. JIMCIMITMHA COCTOWT W3 5 pasznenoB u 17 TeM u
HalpaBji€eHa Ha HW3YYEHUE METOJOB OIHMCAHMS DJIEMEHTAPHBIX 4YacCTULl U KBAapKOB M HX
B3aMMOJICHCTBHIA B 00JIACTH BHICOKUX SHEPTHIA.

[enbto OCBOGHMS TUCIUIUIMHBI SBISETCS H3JIOKEHHE (yHIaMEHTAIbHBIX CBEACHHUM IO
METOJIaM KBAHTOBOM MEXaHWKH W KBAaHTOBOW TEOPHH IOJsl B NMPUMEHEHUHU K 3a1adaM (QU3UKH
3JIEMEHTapHBIX YacTUILl U KBapKOB. B Kypce maroTcs OCHOBHBIE MPEACTABICHUS O METOJax
OIMHMCAHUS 3JICMCHTAPHBIX YACTUIl M KBAPKOB U WX B3aMMOJICHCTBUI B 00OJIACTH BHICOKUX YHEPTHUH.
Kypc onmpaercs Ha KBAaHTOBYIO MEXAaHHMKY, KBAaHTOBYIO TEOPHUIO IIOJISI, PEISTUBUCTCKYIO
MEXaHUKY U DJJEKTPOJAMHAMHUKY. 3ajada AUCHUIUIMHBL «Teopust sJIeMEHTapHBIX YacTULl U
KBapKOB» COCTOMT B TOM, YTOOBI CTYJCHTHI MOTJIHM HPUMEHATH OCHOBHBIC 3aKOHBI, MpaBUia U
pacdeTHbIe METOABl (PU3UKH TPU PEIICHUH KOHKPETHBIX TEOPETUYCCKUX M IKCIEPHUMEHTATHHBIX
3a/1a4.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoeHue IUCHMIUIMHBI «Teopust 3JIE€MEHTapHbIX YacTHUIl U KBAapKOB» HAIpPaBJIEHO Ha
(bopmupoBaHre y 00yUYarOMUXCS CIEAYIONIINX KOMIIETCHIUN (YaCTH KOMITETCHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxcs npu o0ce0eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

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

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

I1K-1.1 3HaeT OCHOBHBIE CTPATErUH UCCIIEIOBAHNI B BRIOpAaHHOM
obnactu pusnku, Kpurepun d3PPEeKTUBHOCTH, OTPAHUICHUSI
MPUMEHUMOCTH;

[TK-1.2 YMmeeT BBIACTATh U CHCTEMAaTU3UPOBATh OCHOBHBIE 1IETTH
WCCIeI0BaHNH B BEIOpaHHOW 00yacTH (PU3UKH, U3BIICKATh
HHPOPMALIHIO 13

Pas3IMYHBIX HCTOYHUKOB, BKJIIOYAs IIEPUOJHMUYECKYIO I1e4aTh U
3JIEKTPOHHBIE KOMMYHUKAIIUH, IPEACTABIATH €€ B IIOHATHOM BUJIE

Cnoco0eH caMOCTOSITEILHO
CTaBUTh KOHKPETHBIE 33/1a4U
Hay4YHBIX UCCIICJIOBAHH B
o0xacTi pHU3HUKH U pemaTh UX ¢

TIK-1 MOMOUIBIO COBPEMEHHOM
anmapatypsl 1 HH)OPMAITHOHHBIX
TEXHOJIOTHH ¢ MCIOJIb30BAHUEM
HOBEHILIEr0 POCCUNUCKOTO U
3apy0eKHOTO OITBITa

3¢ (HEeKTUBHO UCTIONB30BATh;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuummHa «Teopust dleMEHTapHBIX 4YacTHIl W KBAapKOB» OTHOCUTCS K YacTH,
dbopMupyeMoil yuacTHUKaMu 00pa3oBaTelbHBIX OTHOIIEHUH Onoka 1 «/lucuummmuel (MoIynn)»
00pa3oBaTeNbHON MPOTrPaMMBbI BBICIIIETO 00pa30BaHUS.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydalOIIMECs TaKKe
OCBaMBAalOT JApyrue JUCHUIUIMHBI W/ MIUM  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIUTAaHUPOBAHHBIX PE3yJIbTATOB OCBOEHUS JUCHUUIUIMHBI «TeopHus >JIeMEHTapHBIX YacTHI] U
KBapKOBY.

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmayrowux O0CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDBL




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue uncﬁnl:mnﬂblyMOI;yﬂu, [ll/lCIII/lIlJII/Ii?lZI/ﬁIOlIyJII/I,
KOMIIETeHIM U . .
NMPaKTHKH MPAKTHKH
HayuHo -uccrnenoBaTenbckas
paborTa;
CrocobeH caMOCTOSITETLHO MaremarruecKue METOIbI B
CTaBUTh KOHKPETHBIC 3a/1aud ¢busuke;
Hay4YHBIX UCCIIEJOBAHUI B ®u3nKa HETMHEWHBIX IPOLIECCOB;
obmacTé pU3MKH U perraTh Qusuyeckue memoosi
X C IIOMOIIBIO ouazHocmuxu **;
K-1 COBpPEMEHHOM Teopus amommnoeo adpa**, [IpenaumioMHast MpaKkTHKa;
amnmaparypsl 1 Knaccuueckas u keanmosas
MHPOPMAIMOHHBIX meopus noasa**;
TEXHOJIOTHI C CunvHomouHas pensmueUCmMcKas
HCIIOIb30BaHHEM anekmpoHuxa**,

HOBEWILIEr0 pOCCUICKOIO U
3apy0OeKHOTO OTBITA

Qusuxa 1azepos™*;
Bgeoenue ¢ knaccuueckyio u
K8AHMOBYI0 Meoputo nos**,

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO

** - 3NIeKTUBHBIC TUCIUIUINHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO0mast TpyA0eMKOCTh TUCHUTUTHHBI « Teopus 2IeMEHTAPHBIX YaCTHUIl U KBAPKOBY COCTABIISACT «5) 3a4ETHBIX ¢IUHHUII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCeD)
Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3austust (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 81 81
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




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*

Pazgen 1

Knaccudukanus yactui
II0 MaccaM, CIIMHAM,
B3aUMOJICHCTBHUSIM.

11

CraOuIbHBIE U HECTAOMIILHEIE YaCTHIIBI.
Pe3onancer. [lepBrie TOMBITKA KITACCUPUKAITAN
AIIEMEHTAPHBIX YaCTHII IO UX MaccaM H CIFHAM.
CoBpeMeHHBIH MoIX0 K Kiaccu(UKAIIIHA YaCTHII,
OCHOBAHHEII Ha UX B3aUMOJCHCTBHSIX.
DneMeHTapHbIC ¥ QYHIAMCHTAIBHBIC YaCTHUIIBL.

JIK, C3

1.2

Kunematnyeckuil 1 TUHaAMUYECKUH MOAXOBI K
kiaccudukanuu yactuu. Mcnons3oBanue 6oiee
MIMPOKKX TPy U 00Jiee IMNUPOKUX CUMMETPHH.
Cynepcummetpuu. IIpeackaszaHust HOBBIX YaCTHII.
CpaBHEHUE C IKCIEPUMEHTOM.

JIK, C3

Pasnen 2

MybTHILIETHI YaCTHIL B
rpymmax SU(2), SU(3),
SU4)

2.1

Anrebpa reaeparopoB yHUTapHbIX Tpynn SU(N).
DyHIaMeHTaNbHbIC, CONPSKEHHbIE, TPUBOIUMBIC 1
HenpuBoIUMEIe TpencTaBienus rpymmn SU(N).
Cxema IOHra.

JIK, C3

2.2

MynBTHIIETH HYKIIOHOB, CKAJISIPHBIX W BEKTOPHBIX
ME30HOB, 0apHOHOB W OAPHOHHBIX PE30HAHCOB.
Maccossie cootHoweHUs. Moaens @epmu-Snra u
moenb CakaThl.

JIK, C3

2.3

Maccoas dopmyna I'enst Manna-Oxy6o0.
O6o6muenHas mozaens Cakatsl (kBapku). KBapkoas
MOJIeJIb ME30HOB U OapUOHOB.

JIK, C3

Paznen 3

JIucKpeTHbIE CUMMETPUH
C P, T,CP,CT, CPT

3.1

ITonbITKM OOBSICHEHUS] HENPEPBIBHOTO
9HEPreTUUECKOT0 CHEKTPA 3JIEKTPOHOB,
UCITyCKaeMBbIX B IIPOLIECCax paclaja siep.
PaznuuHble MHTEPIIPETAIIMH ATOTO SIBICHUS.
['unotesa Ilayu.

JIK, C3

3.2

AHanorus ¢ 3JeKTpoAMHAMUKON. ["aMUIbTOHNAH
cimaboro B3aumoeicTBus. OcHOBEI Teopun Depmu
(V-Bapuant) pacnana siep.

JIK, C3

3.3

dDaKTopmaum[ MAaTpHUYHBIX 3JIEMCHTOB Ha
JICITOHHYIO U AACPHYIO YaCTU B HEPCIITUBUCTCKOM
HpI/I6J'II/I)KCHI/II/I 0 UMITyJibCaM HYKJIOHOB.
PaSpeH.IeHHLIC 1 3aIPCHICHHBIC MEPEXOJbI.

JIK, C3

3.4

depMu nepexo/Ibl C COXPAaHEHUEM CITUHOB
MAaTEepUHCKOTO0 U J04epHero siaep u ['amos-
TennepoBckue NEPEXoibl C U3MEHEHUEM CIIMHOB.
[Ipumepsl. Paznuurie B MaTpUUHBIX 3JIEMEHTAX
HIEPEXOJI0B.

JIK, C3

3.5

O060011eHre TEOPUH Ha CITydail Cynepro3uiy S,
V, A, T, P-BapuaHTOoB 1IpH coxpaHeHnH P ueTHOCTH.

JIK, C3

3.6

IIpenckasanus Jlu, SInra u sxcnepument BY.
ITepBble MOMBITKN 00BSICHEHUST HECOXpaHEeHHUs P
YETHOCTH JIBYXKOMIIOHEHTHOCTBIO O€3MaccoBOTO
HEUTPHHO.

JIK, C3

3.7

C,P, T, CP, CPT - cummerpuu B Qpu3HKe
aneMeHTapHbIxX yactul. CPT-teopema Jlropepca-
IMaynu. Hapymenune CP-cuMMeTpuu B pacnagax K-
Me30HOB. CriecTBUE HapymeHus T-
WHBapUAHTHOCTHU B CJIA0BIX B3aUMOICHCTBUSIX.
CpaBHEHHE C OIIBITOM.

JIK, C3

3.8

O0o0011eHre Ha BCE YacTHIIBL. JInaroHaabHbIC U
HeraroHaJbHbIe Tporecchl. YTou Kabu66o.
YHUBEpCAIIbHOCTH KOHCTAHTHI CIT1a00T0
3anmozeiicteusa GF.

JIK, C3

Paszgen 4

Tuns! HelTpuHO. UX

4.1

Beiinesckue u MailopaHOBCKHE HEUTPUHO.

JIK, C3




Homep | HammeHnoBanmue pasaesna
pasaeaa JUCIHUILITHHBI

Bun

Coaep:xanue pasaesa (TeMbl) yueOHoi

padoThr*

CBOMCTBA.

COXpaHCHMUH.

SHGKTpOHHLIe, MIOOHHBIC U TayOHHBIC HeﬁTpPIHO.
JlenToHHBIC uKcia. Pa3nuyHbie 3aKOHBI UX

JAHHBIMH.

[TpoGnema maccel HeliTprHO. CIOCOOEI ee

9KCIIEPUMEHTAJILHOTO olpeeeHus. HelTtpunHble
4.2 ocumIIAINH U uxX knaccudukanus. Teoperndeckue | JIK, C3
CJIC/ICTBHSA M CPAaBHEHHUE C SKCIEPHUMEHTAIbHBIMH

4.3

ATMocdepHBIe, COTHEUHBIE, TATAKTHIECKHE U
KOCMUYeCKHe HEUTpUHO. 1X sHepreTuueckuii
cnexTp. Croco0b!I 3KCIIepUMEHTAIHLHOTO
HaOJIOIeHUS U UACHTH(PHUKAINN TIOTOKOB
Pa3IMYHbBIX TUIIOB HEUTPHHO. BaskHOCTH
CYIIECTBOBAHUS HEHTPHUHO JJIs aCTPODH3HKH.

JIK, C3

Paznen 5 | Tox-toxoBas Teopus CJIB 5.1

Canama-I'mamoy.

JI0CTOMHCTBA U HEJJOCTATKH TOK-TOKOBOM TEOpHH
cnaboro B3anmoneiicTeus. [Ipocreiiue
00001meHus. Teopus ¢ NPOMeKyTOIHBIM
BEKTOPHBIM 0030HOM. E¢ HemepeHOPMUPYEMOCTb.
Oo6mme mpeacraBiIeHAs 0 Moenu BaitaOepra-

JIK, C3

* - sanonmstercs Tonbko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopuvie pabomul; C3 —

CeEMUHAapCcKue 3anAnusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Crnenmnanu3npoBaHHoe
yueOHOe/1adopaTopHoe
odopynoBanmue, IO u
MaTepHaJIbl 1JIs1 0CBOCHHS
AMCUMILTUHBI
(mpu He0OXOAUMOCTH)

JlexunonHas

Aynuropus JUisi IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIAa, OCHANICHHAS
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
CpeICTBAMHU MYJIbTUMENNA MTPE3CHTAIIMIA.

CemuHapckas

Aynutopus U1 IPOBEICHUS 3aHATHI
CEMHUHApPCKOI'0 TUNA, TPYIIIOBBIX U
VHJIMBHUIyaJIbHBIX KOHCYJIBTALNI, TEKYILETO
KOHTPOJIS U IPOMEKYTOYHOU aTTECTallUH,
OCHAILICHHAS] KOMIUIEKTOM
CreUaNIN3UPOBaHHON MeOenu 1
TEXHUYECKUMH CPEICTBAMHU MYJIbTUMEANA
IIPE3CHTALIUMN.

Jns
CaMOCTOSITEIbHON
paboTHI

AyauTopus ISl CaMOCTOSATEILHON paOOThI
o0yyaromuxcs (MOXKeT UCIOIb30BATHCS IS
MIPOBEJICHUS] CEMUHAPCKUX 3aHATHI U
KOHCYJIbTAINi), OCHAILIEHHAs KOMIJIEKTOM
CIeIUaTU3UPOBAHHON MeOeH 1
KoMibroTepami ¢ gocrynoM B QUOC.

* - ayTUTOpHS AJIsl CAMOCTOSITENIbHOI padoThl o0yyaroniuxcs ykasbiBaercs OBA3ATEJIBHO!




7. YAEBHO-METOJUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIUILJINHBI

Ocnoenas rumepamypa:
1. bosipkun, O.M. ®usuka gactui - 2013: Ot snekTpona 10 6030Ha Xurrca. KBanrosas
Teopust cBoboanbx nonert / O.M. bosipkun, I'.I'. Bospkuna. - M.: Jlenann, 2018. - 296 c.
2. Oxy#nb, JI.b. ®uszuka snementapusix yactuil / JI.b. Okynb. - M.: Jlenana, 2018. - 218
C.
3. [IpockypsikoBa, E.A. ®u3nka sneMeHTapHBIX YacTHll: YueOHoe nocobue / E.A.
[TpockypsikoBa. - CII0.: Jlans, 2016. - 104 c.
Hononnumenvnas numepamypa:
1. C.M. bunenbkuii. JIekiuu no ¢pusnke HEUTPUHHBIX U JIENTOH-HYKJIOHHBIX ITPOIECCOB.
M.: Dueprousnar, 1981. 283 c.
2. b. ®enn. Mogenu anemenTapHbix yactuil. M.: Mup, 1971. 340 c.
3. P. ®eiinman. BzaumopeiictBue hpoToHOB ¢ siapamu. M.: Mup, 1975. 390 c.
4. SLI1. Tepneuxwuii, FO.I1.Pri6akoB. Dnexkrpoaunnamuka. M.: Beiciias mkomna. 1990.
5. JI.b. OxyHns. Jlentons! u kBapku. M.: Hayka, 1990. 346 c.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:
1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYJEHTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIHOYEHHBIX JJOTOBOPOB
- DnekTpoHHO-O0mOMMoTeunas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas 6ubianoreka onnanu» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTant crynentay www.studentlibrary.ru
- OBC «Tpouukuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (HOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOW JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cuctema fAnnekc https://www.yandex.ru/
- mouckoBas cucteMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenvbHou pabomul 0OY4aAOWUXCsL NPU
0C80eHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuit no qucuuniuse « Teopust 3IeMEHTapHbIX YacTULl U KBAPKOBY.

* - Bce y4eOHO-METOAMYECKHE MaTepUallbl Ul CaMOCTOATENBHOM paboThl 00yJaromuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!

8. OIEHOYHBIE MATEPHUAJIbI U BAJUVIBHO-PEUTUHI OBAS CUCTEMA
OIEHUBAHUA VYPOBHA C®OPMUPOBAHHOCTHU KOMIETEHIUU 11O
JUCIUIIVIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa* OLEHHBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMMETEHIMHA (YaCTH KOMIIETEHIIMH) MO UTOraM OCBOEHUS JHCHUIUIMHBI
«Teopust dyeMEHTapHBIX 4YaCTHUIl U KBAapKOB» IpelcTaBleHbl B [IpwioxkeHun Kk HacToslen
Paboueil nporpamme ITUCHUTUIMHBI.

* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPeOOBaHMI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMatuBHOro akta PY JTH.
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