degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: ®du3rKa 31eMEHTapHBIX YaCcTHUI] U CTaHAapTHAst MO
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.T. CemeHoB, kauj. (pu3.-MaT. HAYK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl npodieM ¢usuku u actpodpusuku 04.06.2020



AHHOTANMA

Kpr IIOCBAIIICH O6cy)K,I[€HI/IIO TOT'0, KaK YCTPOCHBIL q)YHI[aMeHTaIILHBIe IIOJIAA 1 B3aHMO,Z[eI710TBPIH B IpHUpoAC 1

KaKue

JaCTHII. B YaCTHOCTH, IIJIAHUPYCTCA O6CY,I[I/ITB 3J'ICKTp0CJ'Ia6YIO TCOpHUIO, MCXaHU3M XI/IFFC&,

CYLIECTBYIOT COBPEMEHHBIE TEOPETUYECKUE I1OAXO[bl K ONMCAHMUIO B3aUMOJAEHCTBUM 3J1€MEHTapHBIX
JaTh

MpeACTaBJICHUE O KX,H, AHOMAJIMAX, a TAaKXKE€ OINHNCATb OCHOBHBIC IMPUHIMIIBI, 3aJIOKCHHBIC B ITOCTPOCHUC
CTaHZ[apTHOfI MOACIN (1)I/I3I/IKI/I qaCTHIl.

1. leau u 3apauu

Meap AUCUMNIMHBI

Henpro gucnumimHel «@PU3MKa DJIEMEHTApHBIX YacTUIl W CTaHJApPTHAs MOJAENb»  SBIAETCA
O3HAKOMJICHME Y4YallluXCsi C COBPEMEHHBIMU IIOAXOJaMM K TEOPETUYECKOMY  OIMCAHUIO
B3aMMOJICHCTBHIA 3JIeMeHTapHbIX dacThll. Kypc HampasieH Ha QopMUpOBaHHE Yy ydaliuxcs 0a30BBIX
3HaHWUH O COBPEMEHHBIX MPEICTABICHUSIX 00 ycTpolicTBe (yHIaMEHTaIbHBIX B3aUMOJCHCTBUU W
METOJaX KBaHTOBOH TEOPHH I0JISA, TPUMEHSIOIINXCS IS UX OIUCAHUS.

33]13‘[1/[ JAUCHUIIINHBI

OCHOBHBIMH 33a4aMU Y4€OHOH IMCLUILTUHBI SBIsieTCsl (JOpPMHUpPOBaHHME Yy OOydaroUIuxcsi 0a30BBIX
3HaHui o CTaHJapTHOM MozaenH (U3UKHU IEMEHTApHBIX YaCTHUIl U HABBIKOB IIPUMEHSTH IOJyYCHHBIE

3HaHUSl S PpEUIeHHs Pa3sHOOOpasHBIX 3aJad COBPEMEHHOM (PM3UKH  (QyHIaMEHTaIbHBIX
B3aMMOJICHCTBUA M 3JEMEHTapHbIX YacTHL, & TAKXKE CaMOCTOATEJILHOIO aHaju3a IOJIy4arolluXcs
pe3yabTaToB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/bl UCCIIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  QyHmameHTambsHBIMH
3aKOHAMU U TEOPHUSIMH COBPEMEHHON (DU3UKH

IIOHATUSAMU,

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IMacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




OcHoBHble TOHATUSL Kypca. CocTaB mojedl CTaHAapTHOM Monenu (DU3MKH 3SJIEMEHTApHBIX YaCTHII.
[Mpuunnbl Bo3HukHOBeHUsT d¢dekra Kazammpa, anomammii B KTII, cnoHTaHHOrO HapylIeHUs
CUMMETPHH.

YMETB:
Bbruuciste ceueHusi IpOLECCOB B paMKax CTAaHAAPTHOM MOJENu B HU3LIMX IOpsAAKaxX 10 TEOpUHU
BO3MyIIeHUNA. [Ipou3BOIUTE MEPEHOPMHUPOBKY MACChl 3apsiia M KOHCTAHT CBA3H B OJHOIETIEBOM
MPHOIINKESHUH.

BJIaJIETh:

MeTonamu KBaHTOBOH TEOPHH HOJIS B IPUMEHEHNH K (PU3HKE 3JIeMEHTapHBIX YaCTHII.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHSATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BBenenue B cTanAapTHYIO MOZAEIH 2 2 3
) HpeBecnas YHUTapHOCTh u ) ’ 3
4yeTbIpex()epPMUOHHOE B3aMOICHCTBHE
3 Bakyymusie QurykTyauun 2 2 3
4 VnerpaduoneToBsle  pacXOAMMOCTH U 6 6 9
[IEPEHOPMHUPOBKHU
5 KannbpoBouHast ”THBapUaHTHOCTh 4 4 6
6 CrioHTaHHOE HapylIEHHE CHMMETPUU 2 2 3
7 Onekrpocnabble B3aMOICHCTBYSI 4 4 6
8 KBanrtoBas xpomoanHamMuka 2 2 3
9 DJeMeHTapHble YaCTHUIIbl U BCEJICHHAS 6 6 9
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. BBenenue B cTaHIapTHYIO MOJEIh

Beenenne B craHgaptHyro  Momenb.  KammbpoBounele cummerpum  SU(3)xSU(2)xU(1).
KambpoBounbie 6030HBI. MynbsTHImieTs! MaTepuu. KBapkoBas MozeIhb.

2. I[peBeCHaH YHUTAPHOCTb U I{GTLIpCX(I)CpMI/IOHHOC BBaHMOﬂCﬁCTBHG

HpeBecHast yHuUTapHOCTb. UYeTblpexdepMUOHHOE B3auMopelicTBue. HapylneHne yHHTapHOCTH,
HEOOXOAMMOCTD TOSIBJICHUS TIPOMEKYTOUHBIX 0030HOB B CI1a0BIX B3aUMOICHCTBUSX.

3. BakyymHbBIe QIyKTyanun

Bakyymusie durykryanmu. Sddext Kazumupa.



4. YabTpaduoneToBble pacXOIUMOCTH U IEPEHOPMHUPOBKH

VnprpadnoaeToBbie PacXOAUMOCTH M TEPECHOPMHPOBKH. YJIBTPA(QHOICTOBBIE PACXOOUMOCTH U
MEpPeHOPMHUPOBKKM B Teopud \phi™4. MaccoBblii ¥ Tomspu3alMoHHBIA  omeparopel B KDOJI.
[TepenopmupoBKa Maccel 1 3apsina. DH(HEKTHBHBINA TOTSHIHAI.

5. KanubGpoBoyHas WHBapUAaHTHOCTh

KanmnbGpoBounast naBapuantHocts. [lons Snra-Mwmica. [loctpoerne HeabeneBbIX KaJIMOPOBOYHBIX
teopuii. KoBapuanTHbie npon3BoaHble. HennHeiiHble B3aMMOACHCTBHUS KaTMOPOBOYHBIX OO30HOB.
JlpeBecHasi yHHMTapHOCTb W HEOOXOAMMOCTb y4yeTa TpPeXOO30HHOH BEpIIMHBI B  CJIA0BIX
B3aUMOJCHCTBUSAX.

6. CioHTaHHOE HapyIlIEHUE CUMMETPUU
CrnoHTaHHOE HapyIlIeHHEe CUMMETPUH B CKaJIIPHBIX, a0€JIeBBIX U HEaOeIeBbIX MOJEIISX.
7. Onexrpocnadble B3aMMOJICHCTBHS

Jlarpamxuan moxaenu BaitnOepra-Canama. Maccsl kanuOpoBouHbIX 6030HOB. HapymieHne yeTHoCTH.
CwmemnBanue. MexanusMm [nemoy-Mnuonynoca-Maitann. MaccoBble marpuiisl u HapymieHue CP.
AHOMaJINH 1 UX COKpaIlECHHE.

8. KBaHTOBas XpOMOIMHAMUKa

KannOpoBouHast Teopusi CUIIbHBIX B3auMoeiicTBuid. AcumnroTnyeckas ceooona. KondaitHMeHT.
9. DneMeHTapHBIC YaCTHUIIBI U BCEJICHHAS

Undnaron. @a3oBblie nepexonbl B paHHEH BcelleHHOH. bapuonHas acummeTpusi.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Jnist 3aHsTHIA TpeOyeTcst ayIuTopHsi, 000py0BaHHAs JIOCKOH, SKPAHOM U IIPOEKTOPOM.
6.IlepeyeHb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas 1uTEparypa
1. BeeneHnue B kBaHTOBYIO Teopuro mous [Tekcr] : [yueOnuk mis By3oB] / M. [leckun, /1. llpenep ;
nep. ¢ aum. mox pen. A.A. benasuna, A. B. bepkoBa .— M. ; MxeBck : PerynsipHas u xaoTudeckas
nuHamuka, 2001 .— 784 c.
2. Jlentonst u kBapku [Tekcr] / JI. b. Okyns .— 6-¢ m3n. — [Hayunoe u3n.] — M. : JIKU, 2013 .—
352c.

JomnonHurensHas aureparypa

1. C. Baitn6epr, «KBanrosas teopus moinsi» T.1 u 2, dusmariut, Mocksa, 2003.
2. Jlernss mkona ®@ouna «AuHactus», «Pu3nKa 371eMEHTapHBIX YacTHII B IIpeaaBepuu bombiioro
aapoHHOro Koyutanaepa», JIEHAH/, 2011.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

www.arXiv.org



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha oTnenbHbIX TEKINOHHBIX 3aHATUAX HCIIONIB3YIOTCA MYJITUMEIUNHBIE TEXHOIOTHH, BKIIFOYasi
JIEMOHCTPALMIO PE3EHTALUMN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT HOJIUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3aa4v.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a1a4, MPeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJITOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepyaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTthCsi 3a KOHCYJIBTAIUSMH K
MPEIoIaBaTeIio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

PaszpatGoTunk: A.I. CemeHOB, KaH]I. H3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTarh Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHHUI U pa3paboToK

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOHN (pHU3HKH

IIOHATHUSAMMU,

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON PeAMETHOM 00IacTH

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKN BETUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wW3ydeHHs UCHUTUIMHBI
00yJaromuiics JOKeH:

3HATb:

«Du3uka QJICMCHTAPHBIX 4YaCTULl W CTaHAapTHass MOICJIb)»

OcHoBHble TOHATUSL Kypca. CocTaB mojeidl CcTaHAapTHOM Monenu (DU3MKH BJIEMEHTApHBIX YaCTHII.
[Mpuuunbl Bo3HukHOBeHUsT d¢dekra Kazammpa, anomammii B KTII, cnoHTaHHOrO HapylIeHUs

CUMMETPHH.
yMeTh:

Bbruucisite ceueHusl IpOLECCOB B paMKax CTAaHAAPTHOM MOJENu B HU3LIMX IOpsAAKaxX 10 TEOpUHU
BO3MyIIeHUNA. [Ipou3BOIUTE MEPEHOPMHUPOBKY MACChl 3apsiia M KOHCTAHT CBA3HM B OJHOIETIEBOM

MPHOIINKESHUH.
BJIaJIeTh:

MeTonamu KBaHTOBOH T€OPHH HOJIS B IPUMEHEHNH K (PU3HKE 3JIEMEHTapHBIX YaCTHII.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. Borunciaute mupuHy pacnaga W 0030Ha Ha mapy KBapkoB (J1enTOHOB). ljiss MpOCTOTHI MOXKHO
npeHeOpedb MaccaMH KBapKOB U JICNTOHOB, a TaKXK€ CMELIMBAHHEM TPETHETO MOKOJIEHHS KBApKOB.
DKcnepuMeHTaIbHOE 3HaUeHUe I 3Toro mpouecca I' =2.124 ['3B.

2. BBIUUCINTB MONSAPU3ALMOHHBIN onepaTop B pamMkax KIJI.

3. Bouucouth muddepeHnnanbHoe CeYeHne PacCestHUsS AJIEKTpOHA Ha MIOOHE €— [I— — €— [I— Kak
(GYHKUIMIO yIvia paccesHus. YCTAaHOBUTBH CBA3b MOJYYEHHOro oTBeTa ¢ (popmynoi Pesepdopma mist

paccessHrsd Ha KYJIOHOBCKOM IIOTCHIHAJIC.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBLHBIX BOTIPOCOB:

KaxoBa cummeTpust cTaHIapTHOM MOJIENTH M KAaKOB COCTaB YaCTHII U TIOJIEH?

Ckoubko 0030HOB ¥ (DEPMHUOHOB CYIIIECTBYET B MIPHUPOJIC COTIIACHO COBPEMEHHBIM IIPE/ICTABICHUSIM?
Kakue ycinoBust Ha cedeHHsl paccesHUs HAKJIaAbIBA€T YHUTAPHOCTh TeOpUn?

3aueM HEOOXOAMMO BBOJUTH MTPOMEKYTOUHBIE O030HBI B TEOPHUIO?

Uro takoe 3¢ ekt Kazumupa?

Kak Berancnsiercs creneHp pacxoaumoctu OeifHMaHOBCKOHM TUarpaMMpl?

Kax mpoucxoauT nepeHOpMUPOBKA MAaCChl U KOHCTAHTHI CBS3U B CKAJISIPHON TEOPUU MO ?

AN i

Kak mpoucxoaut nepeHopmupoBka 3apsina B KOJ1?

9. Uto Takoe MONSIPU3AIMOHHBIN onieparop?

10. Yro Takoe 3¢ peKTUBHBIN MOTEHLIHAN?

11. Kak cTpourcs HeabeneBa kaauOpoBOYHast TEOpHs?

12. Kak ycTpoeHo camoneicTBre KaaTuOpOBOYHBIX 0030HOB?

13. Kak ycTpoeHO CIOHTaHHOE HApyIIEHHWE CUMMETPUU B CKaJSIPHBIX, aOEleBBIX W HeabeIeBBIX
monaeisax?

14. Kak oimsiiut Jlarpamkuan moaenu Baiinbepra-Canama?

15. Yro Takoe aHoManuu?

16. Kak yctpoen Jlarpamxuan KX/1?

17. Yro takoe nHpnaron?

18. KakoB MexaHN3M BO3HUKHOBEHUS OapHOHHON aCHMMETPUHU B paMKaxX CTaHIAPTHOW MO ?

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. KamubpoBounbie cummerpun SU(3)xSU(2)xU(1). KamuOGpoBounble 0030HB. MYIBTHIIETHI
Marepun. KBapkoBasi MOJEIIb.

2. KanuOpoBounast naBapuanTHOCTh. [lons SAnra-Musica. IloctpoeHue HeabeneBbIX KaTHOPOBOYHBIX
Teopuil. KoBapuaHTHble IpOU3BOIHBIE.

3. Bpruncnuts mmpuHy pacmaga W 0o30Ha Ha mapy KBapkoB (JienToHOB). /s MpOCTOTBHI MOXKHO
npeHeOpedb MaccaMH KBapKOB U JICITOHOB, a TaKXK€ CMELIMBAHHEM TPETHETO MOKOJIEHHS KBApKOB.
DKcnepuMeHTaIbHOE 3HaUeHHUe I 3Toro mpouecca I' =2.124 '3B.

burer 2.

1. JpeBecHast yHHTapHOCTh. YerblpexdepMHOHHOE B3aMMonaeicTBHE. HapymieHwe yHHTapHOCTH,
HEOOXOAMMOCTD TOSIBJICHUS IIPOMEKYTOUHBIX 0030HOB B C1a0BIX B3aUMOICHCTBUSX.

2. HenuHeiHble B3aUMOJCHCTBHA KaMUOPOBOYHBIX 0030HOB. JlpeBecHass yHHTapHOCTh H
HEOOXOAMMOCTh y4eTa TPeXO030HHOH BEPILIMHBI B CJIA0BIX B3aMMOJICHCTBHSIX.

3. BeruuciuTh nonspu3auoHHbIi onepatop B pamkax KO/I.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
INPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omM4YHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPbIH HE 3HAET OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

DK3aMeH MpoBoisTcs no OmneraM. B kakgom OuiieTe mpeacTaBIeHO /Ba TEOPETHUECKHUX BOMPOCA H
oznHa 3amayda. [Ipu npoBeneHun 3x3aMeHa oOyuaromemycs npenocrasngercss 30 MUHYT Ha HOATOTOBKY.
Omnpoc obyuaronierocs He TO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHUYECKOTO Yaca.



