





1.  OBJIACTB IIPUMEHEHWA U MECTO JUCHUIIMHBI B VHEEHOM ITPOLIECCE

VYuebnas nmucrmmimHa «@u3MKa BBICOKUX JHEPIHil» SBISIETCS BapHATUBHONW YaCThIO
mucuuruinH brioka b1 «/lucuummmast (Moaynn)y mo HarpasiaeHuro nmoarotosku 03.04.02 @usuka.

HucturuinHa peanusyercss Ha (usuko-texuudeckoMm (dakyisrere ['OY BIIO JJonHY
kadenpoii odiei GU3NKKU U TUNAKTUKA (PUIUKH.

OTOT Kypc OMNUpaeTcss Ha TEOPETHUECKYI0 M TMPAKTUYECKYH0 IOJTOTOBKY CTYJEHTOB,
MOJIYYeHHYIO0 MPH M3YYeHUH AMCLUMIUIMH OakanaBpuarta: «OOmas U 3KCIepUMEHTaNbHas (pU3NKa
(OnexktpuuecTBo u MarHeTH3M)», «OOmmast u skcnepuMenTanbHast ¢usnka (Ontuka)», «O0mas u
JKCnepuMeHTanbHast  ¢usmka (Pu3mka aromMa W aTOMHBIX  sIBIeHHH)», «OOmas wu
sKcrepuMeHTanbHass (puznka (Pusmka aTOMHOTO siApa W vactull)», «KBaHTOBas MEXaHUKa», a
TAKXKE MPU HM3YYEHUU MPEOIIECTBYIOMNX AUCHUIUIMH «OOmas u 3KcnepuMeHTanbHas (usnka
(Mexanuka)», «OOmass w  skcrepuMeHTaidbHas  ¢usuka  (MonekyssipHas — Qusuka.
Tepmonunamuka)y, «Teopuss BepOATHOCTH U MaTeMaTH4ecKas CTaTHCTHKa», «Teopust PpyHKUUH
KOMIUIEKCHOTO TepeMeHHOro», «BektopHblli m TeH30pHBIH aHamm3», «duddepennmnanpabie
ypaBHeHus. IHTerpanpHble ypaBHEHUSI U BAPHALMOHHOE HCUUCIEHUEY, «MeToabl MaTeMaTu4eCKOu
busnkny, «UncIeHHbIE METOABl 1 MAaTEMATHUECKOE MOJEIUPOBaHNe. MHTerpupOBaHHBIE CHCTEMBI
U KOMITBIOTEpHAs rpadukay.

ITosmyueHHbIE 3HAHUS UCIOJIB3YIOTCS CTYASHTAMU MIPU U3YYE€HHUH CIECAYIOIINX JUCLUTIINH!
«®Pu3nka MarHUTHBIX SIBJIEHUH U BBICOKOTEMIIEPATypHAas CBEPXIPOBOIUMOCTLY, «CrneruanbHbIi
HAay4HbI cemuHapy, «KommbloTepHoe MonenupoBaHue B (PHU3HKe»; SBISIETCS OCHOBOW ISt
W3y4YeHHUsl COMYTCTBYIOLIUX AUcUUIINH: «KBaHTOBas Teopusi TBepHAbIX Tenm», «Maremaruueckue
METObl TeopeTudeckoil pusnkm», «CoBpeMeHHbIe HAHOTEXHOJIOTUNY, «KOMITbIOTEpHBIE CpencTBa
aHaJIu3a OKCIEPUMEHTAJbHBIX JAHHBIX», a TakXke BO BpeMs BBINOJHEHUS HAy4HO-
UCCIIEIOBATENLCKOM padOThI M IIPU HAITMCAHUH MaruCTePCKOM AMCCEPTALIIH.

2. CTPYKTYPA JUCHUITJIMHBI

Xapakmepucmura yuednoi Oucyuniunsl

HanpagyieHne noArOTOBKU 03.04.02 ®dusuka
Marucrepckas nporpaMma KomrmerotepHas ¢pusnka
Ob6pasoBarenpHast MporpamMma MarucTparypa
Ksanudukarms MarucTp
KonuyecTBo conepkaTenbHbIX MOAYIEH 2
JucuunrnHa 6a30Boi / BApUATUBHOM YacTh .
OBpa3OBATENbHON MPOrPaMMBI OUCLIMIIMHA BApUAaTHBHOMN 4acTu
Dopwmsl kouTpost (MK, 3Kx3aMeH, 3a4er) sk3ameH — 1 cemectp
Mokasatem ouHasi popma 3ao4Has opma
oOyuenus oOyueHwus
KonnuecTBo 3a4eTHBIX eArHUL (KPEAUTOB) 4
I'op noaroroBku 1
CemecTp 1
Konnuectso yacos 144
- JJIEKIIMOHHBIX 18
- IPAKTUYECKUX, CEMUHAPCKUX 54
- 1abopPaTOPHBIX
- CaMOCTOSITEJILHOU paboThI 72
B T.4. UHAUBHUIyaJbHOE 3a/laHUe
HenenbHoe KOIMYECTBO HaCOB, 4
B T.4. ayAUTOPHBIX




3. OIIMCAHME IUCLIUITJIMHBI

Ilenn u 3aga4u.

I]enb» — chopMupoBaTh Y CTYACHTOB CHCTEMY 3HAHMN U TIOHATHH (PU3UKU aIpOHOB, KOTOpast
BxoauT B coctaB CranmaptHoi Mogenu yactuu. O030p BaKHEHIINX MOJOXKEHUH 1 aKTya bHBIX
npobseM COBpeMEeHHOH (PM3MKHU BBICOKMX 3HEPTHi, HA MPOBEPKY M PELIEHHE KOTOPBIX HALEICHBI
TEKyIlMe U IUIAHUpyeMble Ha Oyayliee H3MEepUTENbHbIE W TIOUCKOBbIE OKCIIEPHUMEHTHI.
PaccMoTpeHue COBpEMEHHBIX MOAXOAOB K TEOPETHUECKOMY M 3KCIEPUMEHTAIbHOMY H3YYECHHIO
CUJIbHBIX B3aUMOAECHCTBUM.

Jadauu — [naThb TPEACTaBIEHHE O COBPEMEHHOM COCTOSIHHHM TEOpUH B (U3HKe
3JIEMEHTAPHBIX YaCTHUI[ U UX B3aUMOAEHCTBUMN, YTO MPENIoiaraeT CHCTEMaTHYeCKHI 0030p Kpyra
SKCIIEPUMEHTANbHBIX (PAKTOB, KOTOpBIE HAIIJIM YCTOSIBIIEECS TEOpeTHYecKkoe OOBsCHEHHE,
(bakTOB, IUISI KOTOPBHIX HAHIAEHO TUIIOTETUYECKOE TEopeTHUecKoe OObsCHeHue, U (GakToB, A
KOTOPBIX OOBsICHEHHe Ju0O HE HaWaeHO, JHUOO HAXOIUTCS 3a pPaMKaMU CYIIECTBYIOLIMX
BBIUHCIIUTEIBHBIX MeTonoB. KpoMe Toro, natb 0030p TeX TMIOTETHYECKHX TEOPHiH, KOTOPBHIE,
BO3MOXXHO, TIO3BOJIAT Pa3peIlnTb TPYAHOCTH CIOKUBLICHCS K HACTOSIIEMY BpPEMEHH
cTaHmapTHOH Mmozenu. [laTh mpeAcTaBiIeHHE O METOJAX KBAHTOBOH TEOPHHM TOJS, KOTOpas
ABJsAETCS (PYHOAMEHTOM B TEOPHUH (PHU3MKHM MHKPOMHpA, a TaKXKe TEOPUH CUMMETPHUU
3NeMeHTapHbIX dacThl. O3HAKOMHUTH C CYLIECTBYIOINEH CXEMOW 3JI€MEHTAPHBIX YaCTHI U
OCHOBHBIMH  HAIPaBICHUSMH TIOJYYEHHsS HOBBIX OKCIEPUMEHTAJbHBIX NAHHBIX B (PU3UKE
BBICOKMX 3HEpruii. PaccMOTpeTb TEXHMKY [ETEKTUPOBaHHMS U WACHTU(PHUKAIMH YacTHLl B
Pa3NUYHBIX JAMANa30HaX JHEPTHH, NMPOBECTH aHATU3 (PAKTOPOB, OMPEAENSIOIINX TOYHOCTD
U3MEPEHUH M JOCTOBEPHOCTH PE3YJIbTATOB.

TpeGoBaHus K pe3yabTATAM OCBOEHUS JHCUHIIHHBI:

IIpouecc n3ydeHunss AUCHUIUINHBL «PH3HMKa BBICOKUX SHEPTHUil» HampaBieH Ha popMHUpOBaHUe
3JIEMEHTOB CIIEAYIOIMUX KOMIIETCHUHI B COOTBEeTCTBUH B coorBercTBuu ¢ ®I'OC BO P®
HalpaBJieHUsT TMOATOTOBKM HampasieHuss noarotoeku 03.04.02 @usuka U OCHOBHOH
00pa3oBaTeNbHOW NPOTPaMMBbI  BBICHIETO  MPOPECCHOHATBPHOTO O0Opa3oBaHHUsA  HANPaBJICHUS
nonarotoBku 03.04.02 ®@usuka (Marucrepckast mporpaMMa; KOMITbIOTEpHas (PU3HUKA):

a) obugexyromypusix komnemenyuil (OK):

Haumenosanue

Kon n HanMeHOBaHNE YHUBEPCAIBHON KOMIIETEHLIUH BBIITYCKHIKA
KaTeropuu (rpyIisl)

OK-1. CrocobHOCTBIO K a0CTPaKTHOMY MBIIILJICHHIO, AHAJU3Y, CHHTE3Y.

OK-3. '0TOBHOCTBIO K CAMOPA3BUTHUIO, CAMOPEATH3ALNY,
HCIOJIb30BAHUIO TBOPYECKOr0 MOTEHLHMAA.

0) obuenpopeccuonanvnvix (OIIK):

HaumenosaHnue Kon n HanmenoBanme oOmmenpodecCHOHaIbHON KOMITETEHIINN
KaTeropuu (rpyIiel) BBIIYCKHUKA

OIIK-3. CnocoOHOCTbIO K aKTUBHOH COLMAIbHOW MOOUJIBHOCTH,
OpraHU3aUH HAYYHO-UCCIIEAOBATEILCKUX U HHHOBAIIMOHHBIX padoT.

OIIK-5. CnocoOHOCTBIO — HCIIONB30BAaTh  CBOOOJHOE  BIIAZICHHE
npoeCCHOHATBHO-IPOPUINPOBAHHBIME ~ 3HAHUSIMH B obyactu
KOMIBIOTEPHBIX TEXHOJIOTHI IJISl peIleHus 3a1a4 npodecCHOHAIbHON
OEATEIbHOCTH, B TOM UHCJIE HAaXOMIIUXCA 32 IMpeaeiaMu
HANpaBJIeHHOCTH (PO nIIst) HOATOTOBKH.

OIIK-6. CiocoOHOCTBIO MCTIOJIB30BATh 3HAHHS COBPEMEHHBIX MpobieM
U HOBEHIINX JOCTIKEHWH (U3UKM B HAYYHO-HCCIIEAOBATENIbCKOM
pabore.




8) npogpeccuonanvnvix (IIK):

HaumenoBanue tuna

anatu o KOI[ 1 HAMMCHOBAHUEC HpO(l)eCCI/IOHaJIbHOfI KOMIIETCHLIMU BBIITYCKHHKA
npodeccroHanbHON
IEATENIbHOCTH
Hay4no- ITK-1. CrocoOHOCTBIO CaMOCTOSITENIBHO CTAaBUTb KOHKPETHbIE 337a4u
UCCLe006AMENbCKAA U | HAYYHBIX MCCIIEAOBAHUN B 00MacTH (PU3MKU U peliaTh UX C MOMOIIBIO
npoekmuas COBPEMEHHOH ammapaTypbl ¥ HWHPOPMALMOHHBIX TEXHOJOTUH C
OessmebHoCHb HCIMOJIb30BAHHUEM HOBEHILEro 0TEYeCTBEHHOTO M 3apy0e)KHOT0 OMbITA.
Hayuno- IIK-2. CnocobHocTbi0 CcBOOOAHO BIAmeTh pasfenamMu  (U3HKH,
UHHOBAUUOHHASA HEOOXOAMMBIMU Ul PEIIEHHs HayYHO-WHHOBALMOHHBIX 3a4a4, |
oesmenbHoCHb NPUMEHSTh Pe3yJbTaThl HAYYHBIX HCCIEIOBAHMHA B HMHHOBAL[MOHHOMN
IeSTENIbHOCTH.

IIK-3. CnocoOHOCTRIO MpPHHUMATh y4YacTHEe B pa3paboTKe HOBBIX
METOZIOB M METOAWYECKHX TMOIXOIOB B HAYYHO-MHHOBAIMOHHBIX
HCCJIEIOBAHMSIX M MHKEHEPHO-TEXHOJIOTHIECKOH NESITEIbHOCTH.

OpP2aAHU3AUUOHHO- IIK-4. CriocoOHOCTBIO TUTAHUPOBATh U OPTaHM30BBIBATH (DU3UUYECKHE
ynpagiienueckan HCCIIEIOBAHMS, HAYyYHbIE CEMUHAPBI U KOH(PEPEHLIH.
OesmelbHOCHb

IIK-5. cmocoOHOCTBIO HCIIONBL30BATL  HABBLIKA  COCTABJEHUS U
opopMIICHHSI HAYYHO-TEXHUYECKON JOKYMEHTAINH, HAyYHbIX OTYETOB,
0030pOB, TOKJIAZIOB U CTATEH.

B pe3yJjibTaTe NpoxoKaeHus NPAKTHKH CTYAEHT A0JIKeH
Snameo:

MPUHLHUIIBI PEJIAITUBUCTCKON KBAHTOBON MEXaHHUKU,

OCOOCHHOCTH SIAEPHBIX CHLIT,

CBSI3b CHUMMETPUHU C 3aKOHAMH COXPAHEHHUS,

KJIacCH(PUKAINIO YaCTHIL;

MoJieNb (PU3NIECKOTO BaKyyMa;

MOHSITHSI TIOJISI, KaJIMOPOBOYHOTO OO30HA, BHYTPEHHEH CUMMETPHUH YaCTHIl, YE€THOCTH,
JIEITOHOB U KBAPKOB;

3aKOHBI COXPaHEHHS MPU B3aUMOAEHCTBUH 3JIEMEHTAPHBIX YaCTHII;

noJsie Xurrca, COBpEMEHHYI0 TEOPETUYECKYIO U DKCIIEPUMEHTAIbHYIO CUTYALHIO;
Teopun ¢1adoro M CHIIHOTO B3aUMOJICHCTBUA,

OCOOCHHOCTH IIBETOBBIX CHJI, TOHSTHE TJIFOOHA M KBAPKOB,

MYJIBTUILIETHI aAPOHOB,;

CrangaptHyro Mogens;

teopun Bemukoro OObenwiHEHHS] W MOJETH C JOMOJHHUTENIbHBIMU Pa3MEPHOCTSIMU
MPOCTPAHCTBA-BPEMEHHU, KOTOPBIE BBIXOIAT 3a paMku CTaHIapTHOM MOJEIH;

KaK CO3MTAIOTCS U TIPOBOJSATCS SKCIIEPUMEHTHI 10 (PH3UKE BHICOKUX SHEPTHIA.

Yyems:

NPUMEHSITh METOIbI KBAHTOBOH (PM3HMKH K YCTAHOBJIEHUIO CBOMICTB MUKPOOOBEKTOB,;
aHAJM3UPOBATh CBOHCTBA MUKPOYACTHI, BBITEKAIOIINE U3 UX CHUMMETPHH,

UCIIOJIB30BaTh METONbI, pa3paboTaHHbIe B 00JacTH (PU3UKK 3JEMEHTAPHBIX YacTHUI[ B
HAYYHOH W MeIaroruuecKoi AesaTeIbHOCTH,

AHAJIU3UPOBATh AUarpaMmbl DelHMaHa,

yCTaHABJIMBATh CAMMETPHIO MUKPOOOBEKTA;

UCTIOJIb30BATh 3aKOHBI COXPAHEHUs MTPH aHAJIN3€E PEaKLUi MEXIy YaCTULIAMU,




®  MPEICTABJIATH PEAKIUN KBAPKOBBIMH AUATPAMMAMH.

Bnaoembs:

e MeTonamy, pa3paboTaHHBIMH B 00OnacTH (HU3NKH (PYHIAMEHTAIbHBIX B3aUMOICHCTBUN —
MAaTeMaTUYECKUMHU MOZEJSIMH  B3aUMOICWCTBUI, METOJaMH TEOPUH CHUMMETPHH,
(U3NIECKUMU OCHOBAMH HYKCTIEPUMEHTAJIBHBIX HCCIIEIOBAHMNA 3JIEMEHTAPHBIX YACTHII.

4. COIEPXAHHME NUCIUITJIMHBI U ®OPMbI OPT"TAHU3 AL YUEBEHOI'O ITPOLIECCA

Kypc muctmmmunasl «@Pu3nka BBICOKHX 3HEPTUI» NpenyCMaTpUBAeT Cieayromue (Gopmbl
opraHusanui y4eOHOTo Tmpolecca: JIEKLUH, MPAaKTUYEeCKHe 3aHITHUS, CaMOCTOSITeNbHast paboTa
CTY/ICHTA.

Marepuan  u3jmaraercs  C  HCIOJB30BAHUEM  OOBSACHUTEIBHO-WUTIOCTPATHBHBIX,
SBPUCTUYECKUX U HCCIENOBATENIbCKUX METO/MOB MpernojaBaHus. JIEKIUH CONPOBOXKIAAIOTCS
JEKLIMOHHBIM KOMITBIOTEPHBIM SKCTIEPUMEHTOM.

B ydeOHOM mpomecce IMPOKO NPUMEHSIIOTCS AKTUBHbIE M HMHTEPAKTUBHBIC (POPMBI
npoBeneHus1 3aHATHH (pa30op KOHKPETHBIX CHUTyalMH, AUCKYCCHUsS, TOJEMHKA), BHeayIUTOpHAas
camocTosiTebHast pabdoTa.

Ucnonb3oBanue B yueOHOM MpoOLECCe MHTEPHET-PECYPCOB IO JAHHOMY KypCy; peLIeHHe
3a1a4, MakCUMaJIbHO TPUOJMKEHHBIX K KOHKPETHBIM HAYYHO-HCCIIENOBATEIBCKUM CHTYaLIUSIM,
IVICKYCCHH B IPOLIECCE MONCKA IMyTeH peIeHns: ChOPMyITUPOBAHHBIX MPOOIIEM.

CamocrositenpHast paboTa CTYIEHTOB INPENyCMATPUBAET BBINOJHEHWE WHAMBHIYAIbHBIX
3alaHUH, TIOATOTOBKY K JIaOOpaTOPHBIM 3aHATUSAM, H3ydeHHe Y4eOHOM U MeToAM4YecKOon
JUTEPATypPhl, COCTABIICHHE KOHCIIEKTOB, aHHOTALIMI cTaTel, n3y4eHue npuOopoB u 000pyIOBaHMS,
NPOBEEHUE SKCIIEpUMEHTa, O00pabOTKy TOJYYEHHBIX pE3YJibTAaTOB, AaHAJIN3 MOJYYEHHBIX
pesynbratoB. CTymeHTBl  HM3YYalOT [OTOJHHUTENBHYKO  JIUTEPATypy MO  TPEAMETY Ul
pacuiupeHusi W yriayOJeHWs 3HAHUH, NPUHUMAIOT YYacTHE B IIOUCKE HOBBIX JaHHBIX TI0
3alaHHON TeMe, IPUBHUBAETCS] HHTEPEC K MPEIMETY.

Hcnonb3yroTes Ceayomne MEeTOIbl KOHTPOJISA:

— YCTHBIH KOHTPOJIb (SKCIPECC-OMPOC HA JIEKIUSX),
— MOJyJIbHAsi KOHTPOJIbHAs padoTa.

— WTOTOBBIN KOHTPOJIb (3K3aMEHALIHOHHBIE OMJIETEI).

HopsiaxkoBeii Kpatkoe cogep;xaHue TeMbl
HOMep, TeMa

ConepxartebHblii Moayab 1

Tenal. OnextpoH, mpotoH, (otoH. OxpeiTHe HeliTpoHa. Mozens aTOMHOrO sizpa
Pannuii nepuoy | I'eiizenGepra-MBanenko. HykiIor—HykIOHHBIE B3anMoOneHcTBHsA. Me3oHHas
busnku Teopus FOxkaBbl. KBaHTEI cuibHOrO B3aumozencTBusl. [IMOHBI M UX OCHOBHbBIE
5JIEMEHTAPHBIX cBoiictBa. HeliTpanbHbele 7T-Me30HBL AHOMabHbIE MarHUTHbIE MOMEHTBI
YaCTHLL. NPOTOHA U HelTpoHa. MrooHbI. OCOOEHHOCTH B3aUMOIEHCTBHSI TT-ME30HOB U LI-

ME30HOB ¢ sipamu. JIByxme3oHHble Teopur. OTKDBITHE 3aPSHKEHHBIX T -
me30H0B (TTayam). OTkperTHe T°-Me30HOB. PU3MKA KOCMIYECKHX JTyUeil.

Tema 2. CroiictBa sinepHbIx cuil. [IpuHIMIBL 3apsaoBON CUMMETPUH U 3apsA0OBOM
IIpouecchr HezaBUcUMOCTH. [loHsATHE O mM3ocmmHe W m3omyOnere HykioHa. [IpuHUuMM
CUJIBHOTO W30TONWYHON WHBAPUAHTHOCTU SIIEPHBIX CWII. BEKTOp COCTOSHUS HYKJIOHA.
B3aUMOACUCTBUS. O606mennsi npuaimn [aymm. M3otommueckue My TBTUILIETb] HYKJIOHOB U 7T-

Me30HOB.  M3orommueckast — (3apsyoBasl)  MHBAPHAHTHOCTH  CHJIbHOTO
B3anMozeiicteus. Oneparop m3ocnuHa. SU(2)- n SU(3)-cuMMeTpun, MaTpHULIbI




ITaynu u I'enn-Manna. M3ocrue cuctemel vactuy,. [IpasBuna cymMmupoBaHus
u30CcruHOB, Kod(pdummentsr Knebma—1 opnona. M3ocmmH cuCTeMBI  IBYX
HYKJIOHOB M CHCTEMBbI MTMOH—HYKJIOH. [Iporecchl MOH—HYKIIOHHOTO PacCestHIs.
bapuonnoe umcno. 3akoH coxpaHeHus OapuoHHOro umcna. CTaOHIBHOCTB
npotoHa. [IMOH—HYKIOHHBIE W THMOH-TIIOHHBIE PE3OHAHCHL V-(CTpaHHbIC)
gactup Mesousl K°, K, K-; runeponsr A%, £, 3° =% 2% u Q. CtpansocTs.
3aKOH COXpaHEHUs! CTPAHHOCTU B CHJIBHBIX U 3JIEKTPOMArHUTHBIX MPOLIECCaX.
I'unepsapsn. I1pasuno Hakano-Hummmmkumel-I en-Manna.

Tema 3.
JlokanpHas
KaJTuOpPOBOYHAS
WHBAPUAHTHOCTb.

KamuOposounbie mojisi.  ([moOanbHbie  KaMOpPOBOYHBIE — TPEBPAILCHHSL
HHBapHaHTHOCTb OTHOCHTENIBHO MIOOAbHBIX KaJUOPOBOYHBIX MPBPALLEHUN U
3aKOHbI COXPAHEHHUs. 3aKOHbI COXPAHEHHWsI JJIEKTPHYECKOro 3apsima |
OapuonHoro uncna. CtabmibHOCTE 3JekTpoHa U npotoHa. JlokanmsHas U(1)—
WHBAPUAHTHOCTh  JMPAKOBCKOTO TMOJS.  ODJEKTPOMAarHUTHOE TIOJie  Kak
KaJTHOpOBOYHOE BEKTOpHOE Oe3MaccoBoe moste. I pyrma SU(2) npesparteHuii u
KanOpoBoyHoe none Slara-Musuica. TeH30p HanpspKEeHHOCTH U JIarpaHKHaH
cBobomHoro mojst SAura-Mwuica, ypaBHeHwe nBrbkeHusi OOoOmenune Ha
ciydaii rpynmsl SU(3).

Tema 4.
CocraBHble
MOJENH aIPOHOB.

Monens @epmu-Anra. Mopens Cakatel: BbIOOp (pyHAAMEHTAIBHBIX YaCTHL,
bopMynupoBaHUE B paMKax TEOPUH TPEXMEPHOH YHUTAPHOH CHMMETPHU,
TICEBIOCKAJSIPHBI OKTET M CHHIJIET ME30HOB, BEKTOPHBIA OKTET M CHHIJIET
ME30HOB, TpodIieMa OapHOHHBIX COCTOSTHUM. BocbMuuacTHUHbIN yTh. Moenb
I'enn-Manna-Heemana. Cynepmynsrurmiersl.  l'umoresa  yHUTapHOM
cummeTprn. Maccosbie opmyel Oxy6o-I enn-ManHa.

Tema 3.
KBanrosas
XPOMOJMHAMUKA.

Ksapku. KsantoBple uncia kBapkoB. TpexxsBapkosas monens I'emn-Manna—
IBeiira: OKTETBI W CHHIJIETHI ME30HOB; NEKYIUIETHI, OKTE€TbIl U CHHIJIETHI
OapuonoB. TppexkBapkoBas Mopaenb ¢ yueroM crmHa. Mogens SU(O).
MarnuTHble MOMeHTHI OaprioHOB. CtaTticTrka kBapkoB (Xan—HamOy, Dpoiing,
Musivoto, Bboromobos—-Crpymunckuii—TaBxenunze). Apomarsl MU LBETa
kBapkoB. Cummerpuss SUQ3). (I'emn-Mann—@puru—Jlefirsaiinep, BaiinOepr).
MesoHHbIe 1 OapHOHHBIE COCTOSIHUSI KaK LBETOBbIe CHHIIIETHI rpymiibl SU(3)e..
Txenble kBapku. YapmuposaHHbIl KBapk: runoresa Inemoy-Mnumonymnoca—
Maiianel, otkperrae J/¥—vacruue! (Tunr, Puxrep), yapmonnii, monens SU(4),
yapmupoBaHHble dacTHbl (D— m F—me3onel, Oapuonsl). Kpacusbelii kBapk:
OTKphITHE Hrcuinor—vactul] (Jlenepman), OBFOTHOHMH, KPacHBBbIE HYaCTHLIBL
Ton (ucTvHHBINA) KBapK. ODKCIIEPHMEHTAIbHBIE CBUICTENBCTBA HA IOJB3Y
CYLLECTBOBBAHMSI KBApKOB. HCCIENOBAHUS TMPU TJIyOOKOM  HEYNPYrom
paccestHUM  BJIEKTPOHOB HYKJIOHAMM, TAPTOHBI M TAPTOHHAs MOJENb
(Peitaman), pacman 7’-ME30HOB, MPOLIECCHl AHHUIMIALMM 3JEKTPOHOB U
MO3UTPOHOB B anpoHbl, Tipouecchl [pemna—fnra. TokoBble u ONOKOBBIE
kBapku. JlarpamkuaH CBOOOIHBIX TOKOBBIX KBapkoB. HHBapHaHTHOCTb
OTHOCHTENIBHO TJIOOABbHBIX KaIMOpOBOYHBIX mpespatnenuii rpymmsl SUG).,
3aKOH COXpaHEHHs IBETOBOTO 3apsiga. VIHBapHAaHTHOCTb OTHOCHTENBHO
JIOKaJIBHBIX ~ KaJMOpOoBOUHBIX mpeBparnenuii rpymmbsl  SU(3).:  HeabeseBbl
KTHOPOBOYHBIE TIOJIS, CAMOJEHCTBHE, KBAHTHI KAJIMOPOBOYHBIX —ITOJIEH,
XapaKTePUCTUKH TJIFOOHOB. JlarpamkmaH KBAaHTOBOW — XPOMOJMHAMHKH.
ITonsitne 06 acuMITOTHYHOW cBOOONE M KOH(paHHMEHT KBapKOB. J[ByX— H
TPEXTOKOBBIE POIIECCHL

CopepxatesibHbIi MOAYIL 2

Tema 6.
IIpouecce! cnadoro
B3aUMOJCUCTBUS.

Monemun konraktHoro Tuma. (bera-pacman aToMHBIX siep, THIBI Oera—
paciamoB. (OcCOOEHHOCTH  SHEPreTHYEeCKOro  CIeKTpa  OeTa—3JIeKTPOHOB,
uHtepnperaimu. HelirpunHas runoreza Ilaynu. DneKTpoHHBIE HEMTPUHO U




AHTUHENTPUHO. OCHOBHBIE XapaKTEPUCTHKU, TPYAHOCTH 3KCIEPUMEHTAIbHOM
peructpauuy, Henpsimble (JleiinyHckuil, AmieH) u npsmble (Koyss, Paiihec)
SKCIEepUMEHTAJIbHBIE I0Ka3aTeNbCTBa CyliecTBoBaHus. OTiaauyune HEHTPUHO OT
AQHTUHEHTPHHO, SKCTIIEPUMEHTATIBHOE TIOATBEPIKACHIE (HeBuc).
DKCHepUMEHTANIbHBIE JTOKA3aTeNbCTBa  CylnecTBoBaHus HelTprHO (KoysH,
Paitnec). Onepauust npocTpancBeHHON nHBepcUH. CHMMETPHS OTHOCHUTENBHO
OTepalii TPOCTPAHCBEHHOW MHBepcHH. [lapHOCTh. BHYTpeHHssT mapHOICTH
37IeMEHTApHBIX YacTull ((oToH, meiitpon, 7'~ u T-Me30Hbl). (1-0) IIpoGnema.
Hapymenne 3akoHa COXpaHEHHs MPOCTPAHCTBEHHONW NAapHOCTH B CIAOBbIX
B3aumozeiictBusax. Ombir By, ®epMHuoHbI ¢ HyneBOH Maccoil. YpaBHeHHe
Beiins, cBoiictBa pemenuit. Omneparop crupanbHOCTH. COHPaTbHOCT Kak
KBaHTOBOE¢ umcyio. CrnmpaimbHOCTH peleHnii ypaBHeHuss Beits. Teopust
IByXKOMIIOHeHTHOro HedrpuHo (Jlanmay, JIu, fur, Canam). JleBoBuHTOBBIE
HEWTPUHO UM  TPAaBOBUHTOBbIE  AHTMHEWTPUHO.  DKCIEPUMEHTAIbHOE
orpeneneHne cnupanrbHocT HeWTprHO (I onbaxabep). MrOOHHBIE HEHTPHHO U
AHTUHEUTPHHO. JKCIEPUMEHTATIbHOE TIOATBEPKICHHE PA3SHULIBI MEXKIY Ve 1 Vu
(Jlenepman, IlIBapm). T-enmTOH M T-HEHUTpUHO. JlemTOHHBIE 3apsAbl. 3aKOH
COXpaHEHHs JIeNTOHHOTO 3apsiaa. [Ipodiema conHeunbIx HeliTpuHO. [ uoTesa o
HEUTpUHHOW ocrwaimy. YereipexdepMuoHHas Teopust PepMu: OCHOBHbIC
TMOJIOJKEHUS], MOCTPOEHNE JIarpaH)KUaHa B3aMMOJENCTBUSI KOHTAKTHOIO THIIA,
3apsLKEHHbIE crnadble TOKH, V—V-Bapuanr B3aUMOJEHUCTBHY],
HeTlepeHOPMHUPOBAHHOCTh. TpaHc(opMaroHHbIe CBOICTBA ypaBHeHus Jypaxa
u OnnmHelHble nHBapuaHThl. Hapymenwe maproctn u V-A ¢opma cnaboro
B3aMMOZeHCTBYS. 3apsbkeHHbIe ciadble TOkH. Cnabble pacrambl CTPaHHBIX
yactuil. [lonsatie o cmemmBanuu cocrosHuit. Yron Kabub6o. Marpuna
Kobasmmn—Macakassl. [Ipobnema HeHTpanbHBIX CaObIX TOKOB, UX OTKPBITHE.
3apsimosoe cripspkerne. CP- u CPT-uHBapHaHTHOCTS.

Tema 7. Tl'oynncronosckne 0o30HBL. MexaHn3M XWITCa T€HEpaLMd MacC YacTHIL
CrnoHTaHHOE CrnoHTaHHOE HapylLIeHHe JIOKAIBHONW KaauOpoBouHOH cummerpun SU(2).
HapylLIeHue MaccusHsble nosst Axnra-Mwusuica.

CUMMETPHH.

Tema 8. Monens BaitnOepra—Canama.

CrannapTHas

MOJIENb

Baitnbepra—

Canama.

Tema 9. CuuaTiuisanuonHele cuéTunky. [lonynposonHukoBele fnerekTopsl. [loporosbie
MeTtonbl u muddepeHInaIbHbIE YEPEHKOBCKHE CUYETUMKH. J[eTeKTOpBI MEepEexOIHOro
JNEeTeKTUPOBAHUS U3JTyHYEHUSL. DNEeKTpOMAarHuTHbIE u aJipOHHbIE KaJIOPUMETPBL.
YACTHILI ITponopumoHanbHbIE, ApeiioBbIe 1 BPEMsI-NTPOSKIIMOHHBIE KAMEPBL.

Tema 10. HexoTopele mporpamMmbl.  TpHpoOAa CHHWHA aIPOHOB  (TOJPU3ALIOHHBIE
UccnenoBatenbCcku | M3MEPEHHsI), TOUCK HK30TUYECKUX COCTOSIHMM — TIIFOOO0JIOB, TIEHTAKBAPKOB U

€ TPOTrPaMMbI
HACTOSIIIIETO U
Ommkamiiero
Oyayuiero.

Op., UCCIENOBaHUE TUIOTHOW M BO30Y)KIEHHOH anpoHHOW MaTepud (KBapK-
TJIFOOHHAS IIa3Ma U 1p.), (usuka HeWTpuHO, mouck sddexrop(dacrui) 3a
npefenaMu  CTaHOAPTHOM Mopenu. JIeHCTBYIOIIME YCKOPHUTENM M HX
XapaKTEPUCTUKH. Y CKOPUTENHN OJrpKaiiero Oyaymero.




TemaTnuyeckum njaau

CoaeprxaTejibHbII MOAYJIb 1

KoanuecTBo 4acos

OuHas ¢popma 00yueHHs

3aounasi popma obyuenust

B T.U. B T.U.
= =
Ha3BaHust COEPKATENBHBIX el 3 % ‘E e | 2 % ‘E
Moay.1cii n Tew 1HEEHEEEE R IE R IR ER:
2| Z|E| 5|58 B8l 8| F| £| §|58| 78
Sl El &858 &R 2l E| 5|5 8EE
=lgle | & =l¢glg |5
= S| S as! = = = as!
31 = 151 =
Tema l.
Pannuii  mepuon  pusuku 1 8
5JIEMEHTAPHBIX YaCTHLL.
Tema 2.
IIpoueccer CHUJIBHOTO 2 |4 7
B3aUMOJICHCTBHSI.
Tema 3.
JlokanmpHast ~ KanMOpOBOUHAsS 2 |4 7
WHBAPUAHTHOCTD.
Tema 4. 214 7
CocTaBHbIE MOJIENH aJIPOHOB.
Tema s.
KBanTOBasi XpOMOAMHAMUKA. 3|12 7
Hmozo
no codeprcamebHoMy 70 | 10 |24 36
Mmooy 1
Copaep:kaTeJbHbIH MOAYJIb 2
Tema 6.
IIpomnecchr cimadoro 2 |6 7
B3aUMOJICHCTBHSI.
Tema 7.
CnoHTaHHOE HapyLIEeHNE 2 |6 7
CUMMETPHUH.
Tema 8.
CrannapTHas MOJEb 2 |6 7
Baitn6epra—Casama.
Tema 9.
Metons! NeTeKTUPOBAHUS 1 |12 7
YACTHILL
Tema 10.
Hccnenosarensckue 1 3
IIPOrpaMMbl HACTOSIILETO U
Onmkaiimero Oyayuiero.
Hmozo
no codeprrcamebHoMy 74 | 8 |30 36
MOOyL10 2
Bcezo uacos 144 | 18 | 54 72
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5. METOIUYECKHE PEKOMEHIAIIMU UL ITPOBENEHUA JIEKITMOHHBIX,
IMPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUN

Tempbl JIeKIIHOHHBIX 3AHATHH

0 Konuuecmeo
i Has3zeanue memoi wacos

1 |PanHWMIT nepuon GU3UKU 3JIEMEHTAPHBIX YaCTHLI. 1

2 [Ipoueccsl CUIBHOTO B3aUMOIEHCTBUS. 2

3 |lokanbHas kanuOpOBOYHASI MHBAPUAHTHOCTD. 2

4 |CocraBHblE MOJENN aAPOHOB. 2

5 |KBaHTOBas XpPOMOJAMHAMHUKA. 3

6 [[Ipomecchl caaboro B3auMOIEHCTBHSL 2

7 |CrnoHTaHHOE HapylleHHe CUMMETPUH. 2

8 |CranmaptHast monens BaitnOepra—Canama. 2

9 [|Metoas! NeTEKTUPOBAHUS YACTHILI. 1

10 [MccnenoBarenbckue mporpaMMbl HACTOALIETO U Ompkaiimero Oyaymero. 1
BCEI'O 18

Tembl NPaKTHYECKHUX 3aHATHH
0 Konuuecmeo
i Has3zeanue memoi w1C0s

1 [[Ipouecchb! CUIBHOIO B3aUMOAEHCTBHSI. 4

2 |lokanpHas KaarOpPOBOYHASI MHBAPUAHTHOCTb. 4

3 |CocraBHble MOZENN aAPOHOB. 4

4 |KBanToBas XpOMOAMHAMUKA. 12

5 [|[Ipouecce! craboro B3aUMOIEHCTBUS. 6

6 |CnoHTaHHOE HapylleHHe CUMMETPUH. 6

7 [Mopnens Baitnbepra—Canama. 6

8 [MeToabl NETEKTUPOBAHUS YACTHLI. 12
BCEI'O 54

JlabopaTopHble 3aHATHS HE MPEAYCMOTPEHbI YUEOHBIM TIIAHOM.

6. METOJUYECKUE PEKOMEHIALIMU ITO OPT AHU3AITUU CAMOCTOSATEJLHOU
PABOTBI CTYJAEHTOB

CamocrositenpHast padoTa CTyIEeHTOB MO Kypcy «PH3uKa BBICOKUX SHEPTHiT» MPEAyCMaTPHUBAET:

— CHCTEMaTHUYECKOE MOCEIICHNE JIEKLIUOHHBIX 3aHATUM, BEJICHUE KOHCIIEKTA JIEKLUH;

— NOBCEAHEBHOE H3Y4YEHUE JIEKIIMOHHOIO MaTepuala M COAEPXKAHUA TEXHUYECKOU
JUTEPATYPBI, PEKOMEHyeMbI€ 3TOH MPOrpaMMOii 1 padoUnM yueOHBIM ILIAHOM,

— 100OpOCOBECTHYIO MOATOTOBKY K MPAKTHYECKUM 3aHATHUSIM,;
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Opranusanusi caMmocTosITeJIbHOH PadoThI CTYIeHTOB

Ne Koauuecmeo
wn Haszeanue memut 4aCos
1 2 3
M3oTonuyeckast (3apsiioBasl) HHBAPUAHTHOCTb CHJIBHOTO B3aUMOJICHCTBUSI.
1 |[Popmammsm m3ocnuHa. SU(2)— u SU3)—cummerpun, matpuns! Ilaymu u 10
[ 'enn-MaHHa.
2 [[Ipoueccel IN—paccessHUs U COOTHOLIEHUS MEKIY UX CEUCHUSIMH. 5
3 DJIEKTPOMArHUTHOE TMOJIe KaK KaJIUOpPOBOYHOE BEKTOpPHOE Oe3MaccoBe 6
noJe.
4 Mopenb Cakatbl: ICEBIOCKAISPHBIN OKTET U CHHIJIET ME30HOB, BEKTOPHBIMH 5

OKTET U CHHIJIET ME30HOB, IMpodieMa OapHOHHBIX COCTOSTHHH.

[mnote3sa yHutapHOoW cumMmerpun. CynepMynbTUIUIETBI (YHUTApPHBIQ
5 |mynbrumersr). Hapyiierne yHUTapHONH CHMMETPUH U MaccoBble (opMyIn 5
st Me30HOB. Maccosbie popmynbl Okybo-I en-MaHHa.

TpexxBapkoBasi Mozenb. MynbTHILIETHI Me30HOB. [locTpoerue GapHOHHBIX
cocrtostHui: Tabmmuubl FOHra, MONHOCTBIO CHMMETPHYHBIE COCTOSIHUS,
6 |cocTossiHMA €O CMEIAaHHOM CUMMETPUE W MX OpPTOrOHAIM3ALus, 5
MOJHOCTBEO ~ AHTHCUMMETpPUYHble  cocTosiHus.  Hapymenne — SU(3)
CUMMETPHH U MaCCOBBIE (POPMYJIBL.

['pynna SU(2) mpespamuenuii 1 HeabeneBo kaiuOpoBouHOe moje SHra-
7 [Munnca. TeH30p HaNpPsDKEHHOCTH W JIArPaHKUAaH CBOOOAHOTO MOJst SHra- 6
Muica, ypasHeHue nerokenusi. O6o0menue Ha cinyvait rpymmer SU(3).

8 |KBaHTOBas XpOMOAWHAMHUKA. [ JTFOOHBL 10

VpasHenue Beiina.  CnupanpHocTh.  Teopust  IBYXKOMIIOHEHTHOIO
HEHUTPUHO.

TpanchopmarmonHbie  cBOlicTBa ypaBHeHus Jlupaka. bBunuHeiiHbie
10 |uHBapuaHThI, UX IOBEJEHHE IMPU IPOCTPAHCTBEHHOM WHBeEpcUU. V-A 6
dopma caboro B3aMMOAEHCTBHSI.

CrioHTaHHOE HapyIICHWE JIOKAJbHOW KajaubpoBouHoU cummerpun SU(2).

1 MaccuBHbIe KamuOpoBouHbIe 6030HBI. bo3zon Xurrca. Macca GpepMuoHOB. 6
CrangaptHass ~ mozenb  BailinOGepra—Camama g ciaboro o

12 [pneKTpOMarHUTHOTO B3aUMOJEHCTBHIA: IeNTOHHBIN cexTop. Obolimenne Haj 2
biekTpociaadoe B3auMoielicTBIEe KBapKOB. OCHOBHBIE PE3YIIbTATHL
BCET'O 72

7. WHAVUBUIY AJILbHBIE 3AJTAHASL

HHI[I/IBI/II[yaJ'IbeIe 3aJaHUA HE IPEAYCMOTPCHDBI yLIe6HbIM IIJIAHOM.

8. KOHTPOJIbHBIE 3AJTAHHA K IIPOMEXYTOUYHOM ATTECTAILTUA

IIpumepHbIe 3aga4n Kypca PU3HKH BBICOKUX JHEPIrHH
1.  BBMUCIUTE CBETUMOCTH LIMJIMHAPUIECKOTO 00bEMA BCTPEUHBIX MPOTOHHBIX MMYYKOB C TOKOM
I =0,5 A u 1,=0,2 A Pasmepwr mwmnHapa: paguyc r=0,2 mm u pmmHa /=0,5 m. Ilyukn
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10.
I1.
12.

13.
14.

15

16.

17.
18.
19.
20.

21.
22.
23.
24.

25.

26.
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10. OBPA3EIL] DOK3AMEHAILIMOHHOI'O BUJIETA

Teopemuueckue 6onpocet K IK3ameny
Habnronenne u perucrpanus sneMeHTapHbIx yactull. Knaccuduxauus meronos. [Ipudopsr.
DKCcrnepUMeHTalbHOE UCCIIE0BaHNe YacTUll. Pe30HaHChI.
[IpousBoacTBO HacTUI[ B OJKCHepuMeHTax. Yckopurenn. Kiaccuduxaumsa. MormrOoCTH
COBPEMEHHBIX YCKOPUTENEH.
AnTtnuactunel. Onpenenenue. CsolictBa. Ilpumepnl. AHTuBelecTBo. OnpeneneHne UCTUHHO
HENUTPaJIbHON YaCTHULIBL
Knaccugukauus sneMeHTapHbIX 4acTull. JlenToHs! (oapoOHO).
AZpoHBI: onpeneneHne, CBOMCTBa, KBapkoBoe cTpoeHue. CBONCTBA KBapKOB.
Hsoronuueckast cummerpusi. CynepMyJabTUILIETHI.
HsoTtonuueckuii CHUH W W30MYJBTUILIETBL. bapuOHHBI OkTeT. ME30HHBIH HOHET.
Bo30ysxneHnHbIe cocTosiHUS OaPHOHOB (CPAaBHUTD OKTET M JEKYIUIET).
Kakomy ¢akty pusmueckun COOTBETCTBYET M30TONMUYECKass MHBapUaHTHOCTH? C deM CBs3aHa
BBICOKAsI CTE€IIEHb CUMMETPUYHOCTH U30TOMUYECKUX MYJIbTUILIETOB?
dyHaamMeHTalbHble B3auMozeiicTBus. OnucaTth KakIblil BUI B3aUMOJEIHCTBUS, CPaBHUTH IO
nHTeHcuBHOCTU. Kitacc yacTuil — nepeHOCYMKOB B3aUMOAEHCTBHYSL.
Knaccupukanus snemenrapubix udactun B CranmaptHoit moxmenmn. Teopunm oObenuHeHUs
B3aUMOJACHCTBUI.
DnexTpoMarHuTHOE B3anMoaeicTeHe. IIoHATHE 351eKTpOoCcIaboro B3auMOeHCTBH.
Ocobennoctu cimaboro B3anmozaeicTaus. [lepeHOCUNKN B3aUMOIEHCTBYS.
CunpHoe B3aumogeticteue. Teopuu Bemukoro oObequHeHMs.

. XapakTepHble BpeMeHa (yHAaMEHTAIbHBIX B3auMojeicTBuii. B  kadecTBe mpumepa

OTIpeNeNuTh, KaKhe BHABI B3aHMMOJEICTBUA OTBETCTBEHHHI 3a pacmamsl 1)A” — p + 1 (Bpems
Km3HN GaproHa A™: T4 = 6:10% ¢); 2)K" >u’ + vy 3 >y + v (K', m u n — Me30HEI).
Ob6ocHoBaTh. BhINOTHEHNE KaKMX 3aKOHOB COXPaHEHHs HEOOXOOUMO MPOBEPUTH MPH 3AMUCH
3THUX pacnagoB (KOHKPETHO U KAKAOTO ciy4asi)?

CdopmynnpoBaTh 3aKOH COXPAaHEHHsI CTPAHHOCTU. B Kakux B3auMOIEHCTBUSX OH CIIPABEINB,
¢ KakuM (pu3mueckuM oObekTOM cBsizaH? Ha OCHOBE 3TOro 3akOHA 3amucaTh HEJOCTAFOIIYIO
yactuly B pacmage Q ~-6apuona Q- — E %+ x, eciu 6apuon = © umeer maccy 1315 M>3B,
CTpaHHOCTb S = —2 W HyJIEeBOH dJeKTpuuecKuil 3apsa. Macca ()~ -OapuoHna paBHa 1672 M>aB,
CTPaHHOCTb S = -3, anexkrpudeckuii 3apsa Q = —1.

bapuonnslii 3apsan. Dnexktpudeckuit 3apsan. Msocnun.

Jlenrronel. JlenToHHBIN 3apsia.

ITonsitue crpannocT. CTpaHHBIE YACTHIIBI.

3aKOHbI COXPAaHEHHs JICITOHHOrO M OapHMOHHOTO 3apsioB, CTPAHHOCTU. B kauectBe mpumepa
OTIPENIENTD, HCXOMS U3 3aKOHOB COXPAHEHMsI KOJIUYECTBA JIENTOHOB pa3nu4Horo tuma Le, Ly,
L -, xakoli u3 pacmnagoB MIOOHA OyIeT UMETh MeCTO: L~ —> e~ +y wm L~ —> e~ + Vet vy
Knaccuukanms 3aKk0OHOB COXpaHEHUs B (PU3MKE 3JEMEHTAPHBIX YacTULl. AJTUTHBHBIE 3aKOHBI
coxpaHerns. CUMMeETpHUY, JieXKalye B UX OCHOBE.

CuMMeTpust IPOCTPaHCTBA-BPEMEHH.

KamubpoBounas cCHMMeETpHSL

Bayrpennsist cummerpusi uvactuu. M3ocrnmuoBas cummerpust SU(2). Cummerpus SU(3)
W30CIHMHA U THIep3apsa.

MynbTHIIMKATUBHBIE 3aKOHBI coxpaHeHMs. CumMMmerpu, jexamue B UX ocHoBe. OOmue u
YaCTHBIC 3aKOHBbI COXPaHEHUs B (PU3MKE HJIEMEHTAPHBIX YacTUl. HecoxpaHeHHE YETHOCTU B
cnabbIX B3aUMOCHCTBHSIX.

DHepreTyuka peakuil YacTUL. JHEPreTUKa pacrajgoB YaCTHII.



27.

28.
29.
30.
31
32.
33.
34.

35

45
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VYnpyroe u Heynpyroe paccesinue. CedeHnue paccesHus. OIHOKaHAJIbHOE M MHOTOKAHAJbHOE

paccesiHue.
Kocmuueckue nyqn. lllupokue atMocdepHbIe TUBHH.
Kunemaruka yactun. Macca yactun,

PenstuBucrckas Teopus Jupaka. 4acTuIp! cO CiuHOM 1/2.
[MoHsATHE PU3UUECKOTO BaKyyMma.

Poxnenue n yanutoxenue yactull. Jluarpammsl OefiHMaHa.
[MousTre nzoronuyeckoro crnvuHa. HykaoHHbIH nyOer.
IInonsneni Tpurier. M30MynbTUIIETH aAPOHOB.

. IlonsATne xanuObpPOBOYHBIX OO30HOB.
36.
37.
38.
39.
40.
41.
42.
43.
44.

bera-pacnan sipep. Pacnaa npoToHa M HEUTPOHA.
Teopust @epmu c1adOro B3aUMOISHCTBUYSL.

Uetbipe GpepmMuoHHbIe tUarpaMmbl PeifHMaHa U1t ¢1aboro B3auMOIEHCTBHSI.

AJZIpOHHBIN U JIENTOHHBINA TOKH.

IMepenocuuku cnaboro s3aumozneiicteus W | Z°—6030HmL.
HapyieHue 4eTHOCTH B CIAObIX PEAKIIUSX.

Teopus sinepubix cuit KOkaBbl.

AHOMaJIbHbIE MATHUTHBIE MOMEHTHI MPOTOHA U HEHTPOHA.
I'nyboko Heympyrue npoueccol. OObsicHeHHE.

. Monenu anponos ®@epmu, CakaTsl.
46.
47.
48.
49.
50.
51.

KBapkoBast mozens aapOHOB.

L{BeToBOE B3auMoaencTBHE. 1 TFOOHBL.
KBanTOBast xpoMoAMHAMHUKA.

KBapkoBrie quarpaMmsi.

OCcoOeHHOCTH IIBETOBOTO B3aMMOACHCTBYSL.
Cymnocte CtanaaptHOi Monenu.

Obpazey Ik3ameHayuonnozo duiema

IOy BIIO IOHEIIKAI HAIITHOHAJIbHBI YHUBEPCUTET>»

DU3UKO-TEXHUYECKUH (PaKyIbTET

Hanpaenenue noocomoexu: 03.04.02 @Qu3uka

Mazucmepcras npoepamma: Komnviomepnas pusuxa

lIpoepamma noocomoski: mazucmpamypa

Cemecmp 1

Vuebnasn oucyunnuna Du3ura 6v1COKUX IHEPUTL
BWJIET Nel

1. DKcnepuMeEHTaIbHOE UCCIIEIOBAHME YacTUll. P€30HAHCHI.
2. KanubpoBouHas CUMMETpHS.
3. IIBeToBOE B3auMoAeiiCcTBHE. | TIOOHBI.

YTBepkaeHo Ha 3acenaHuu kadenpoit odmel GU3NKu 1 TUAAKTHKN (PUUKH,
MPOTOKOJ Ne oT*“ 7 20 r

3aB. xadenpoi
IIpenonasarens




Kpumepuu OUeHUBARUA IK3AMEHA

Homep 3a0anus

Konuuecmeo 6anioe

3anmanue 1 15

3amanue 2 15

3amanue 3 20
Bcero 50 6annoB

He npedycmompeno

11. OBPA3EILl TECTOBOI'O 3AJJAHUA

12. KPUTEPYH OLIEHMBAHUWA

17

ITo xypcy mpenmnonaraercsi NpoBeAEHUE MPOMEXKYTOUHOH aTTecTallid B BHAE€ MOAYJBHOIO
KOHTPOJISI, BBIMOJIHEHHE KOHTPOJBHBIX padOT M 3K3aMeHa. DK3aMeH CHAl0T CTYIEHTHI C LEJIbIO

MOBBIIICHUS] PEUTHHIA.

Pacnpeoenenue 6anios, komopsie MOZym noIy4ums CHyOeHnsl
6 npoyecce u3y4eHus OUCUURITUHbBL

dDopMa KOHTPOJIA

MaxkcumaJjbHoOe
KOJIHYECTBO 0AJJIOB

KontponbHas padora Nel 10
KontponbHas padota Ne2 10
MonaynbHbIN KOHTPOJIb 30
Dx3aMeH 50
HIxana coomeemcmeus 641,106 HAUUOHALLHOI WIKA]IE
Ouenxka | Ouenka no
. Ouenka no
mno 100- Ouenka no rocyaapcTBeHHOI MKajge .
. . rocyaapcTBeHHOI
mKaje 0aTbHOM (3x3ameH, Tu(epeHUNPOBAHHBIN 3a4€T)
mKaJe (3a4er)
ECTS mKaJjge
A 90-100 5 (oTIUYHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (YAOBIETBOPHUTENHHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPHTENBHO) 3a4TEHO
2 (HeyAOBJETBOPUTEIBHO
FX 35-59 (eyn P N ) HE 3a4TEHO
C BO3MOYKHOCTBIO MTOBTOPHOM CHAYH
2 (HeyAOBJIETBOPUTEIBHO)
C BO3MOKHOCTBIO TOBTOPHOM CAAYH MPHU
F 0-34 P ¢ P HE 3a4TEHO
yCIIoBUU 00s13aTENILHOTO Habopa
JOTIOJTHUTEIbHBIX OaJIOB
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Pabouas mporpamma paccMOTpeHa W TEpeyTBepKAeHa Ha 3acemaHuu kadempsl oOmiei

($u3MKN ¥ TUAAKTUKY PU3UKY C I3MEHEHUsIMU (0e3 n3MeHeHmi) Ha 20 yueOHBI rof.
IIpotokon Ne or“ 7 20 r
3aB. xadenpoit H. I'. Mamox

Pabouass mporpamma paccMOTpeHa W TEpeyTBepKIAeHa Ha 3acemaHuu kadempsl oOmiei

bu3MKK U TUAAKTUKY GU3UKH C I3MEHEHUsIMU (0e3 n3MeHeHmi) Ha 20 yueOHBIi rof.
IIpoTokon Ne or“ 7 20 r
3aB. xadenpoit H. I'. Mamox

Pabouass mporpamma paccMOTpeHa W TEpeyTBepKAeHa Ha 3acemaHuu kadempsl oOmiei
bu3MKK 1 TUAAKTUKY (PU3UKU C I3MEHEHUsIMU (0e3 n3MeHeHmi) Ha 20 y4ueOHBI rof.

IIpotokon Ne or“ 7 20 T

3aB. xadenpoit H. I'. Mamox



