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Pabouas mporpamma y4eGHOH THCUHILIHHbI
«OU3UKA BHICOKUX DHEPT'MH»

(HanMeHOBaHHe AHCLMIMIHHEL B COOTBETCTBHH C Y4eOHBIM IL1aHOM)

Hal'[paBJ'EEHIIe NOATOTOBKH:

[Tpoduib MOArOTOBKH:
ObpazoBarenbHbl YPOBEHb BEITYCKHHKA:
®opMma 00ydeHHs:

.

44.03.05 Tlenaroraueckoe obpa3oBaHue
(c mByMSA TpoHISIMH TOATOTOBKH).
®usnka H HHPOpMaTHKA

OakanaBp

OYHasl, 3a04Hast. YCKOPEHHAs

Jonenxk 2016



IporpamMa yuebnoi mucruminasl «OU3UKA BBICOKMX SHEPTUMI» cocTasieHa Ha
ocrore 'OC BIIO no sanpasienuto noarotosku 44.03.05 ITexarormueckoe o0pa3oBanue (C ABYMs
MPOQHIAMH MOATOTOBKH), YTBEP/KAEHHOIO NMpHKasoM MunucTepera oOpasosaunus H Hayku J[HP
«20» ampens 2016 1. Ned22 u «llomoxkeHms o0 opraHHsamHu y4eOHOrO mpomecca B
00pa3oBaTeIbHEIX ~OpraHM3alMsaX BhICIIEro mpodeccHOHATpHOro oOpasoBaHus J[OHENKOH
Haposnoii Pecny6nukm», yTBepKAEHHOrO npukasoM MuHHCTepeTBa o0pasoBanus U Hayku J[HP
«30» oxtsa0psa 2015 r. Ne750.

Paszpaborumnk: ;D
K.¢usz.-mam. n., ooyenm
kagheopel obwyeit puzury 1 OUOAKMUKU QUIUKLL / Besyc A.B.

777
IIporpamma y4eOHOI AHCHHIIHHBI YTBep:RIeHAa HA 3aCeIaHHH
Kagedpvr obwyent usuru u oudaxmuruy Gusuxu JonHY

IIpotoxon Ne 5 ot «17» HOsOps 2016 1. /f
3as. kageopoii 0bwyett puzuru u OUOAKMUKYU YUIUKU I/ 'éj\é/ Bewesmu b.1

IIporpamma yueOHOIT IHCIHILTHHBI 0700peHa y4e0H0-MeTOoAIYecKoii KoMHCCHeil
{}]JIBHRO-??IEIHHQECKOZO (ﬁ)ah}ﬂb??fenfﬂ

[Tpotokon Ne 4 ot «14» nexabpsa 2016T.

[Ipencenarens yaeOHO-METOTHIECKOH %

KOMHCCHH (paKyJIbTeTa Korenko B.H.
U




1. Ob6n1acTh NPpUMeHEHUSI U MeCTO JUCHUIUIMHBI B Yy4eOHOM mnpouecce: YdeOHas AUCIUILTNHA
«®Pu3uKa BBICOKHX OHHEPIuil» SBISIETCS BapUATUBHOW YacThi0O NPOQPECCHOHANBHOTO OJioKa
JUCIUIUINH.

OcHoBeIBaeTcst Ha 6a3e qucuuiuivH: «Pusnkay U «MaTemMaTukay Ha MpeablIyleM YPOBHE
00pa3oBaHMs, a TAaKXKe MPU U3yUYEHUHU NPEIIIECTBYIOUINX AUCIMILINH «BBeaeHne Kk quciumiinHam
(dbyHIaMeHTalbHOW MOJATOTOBKU — MaTeMaTHKa» U «BBeneHue Kk AuCHUIUIMHAM (DyHIaMEHTaIbHOM
MOATOTOBKH — (u3uka», «OO0mas u SKCIepUMEHTanbHas ¢u3nka (MOayinb — «MexaHHuKa»)y,
«O06mas u 3KcrnepuMeHTanbHas puszuka (Moaynb — «MonekynsipHas ¢pusuka. TepMoIuHAMUKA»)»,
«Metoapl MaTeMaTndeckoil pusnkm», « HucieHHbIe METOIbl B MaTeMaTHUECKOE MOJICTUPOBAHHE,
«Teopust BEpOSITHOCTH U MaTeMaTHuyecKasi CTaTUCTHKa» , «OO0mas U sKkcrepuMeHTaabHas Qu3nKa
(Momynb — «DJEKTPUUECTBO U MArHETH3M»)», «OO0Imas U dKCrIepruMeHTalIbHas (U3UKa (MOIYIb —
«OnTHka»)y, «O0mas u skcrnepuMeHTanbHas (uzuka (Moaynb — «®Pu3nka aTomMa M aTOMHBIX
ABICHUI» )», «OO0mas U sKcrepuMeHTanbHas ¢usuka (Moaynb — «®dusuka aTroMHOrO sAapa u
qacTuipy)», «KBanrosas Teopus».

SIBnsieTCsl OCHOBOM ISt M3YYEHUS CIEAYIOMNX TUCHUIUINH: « ACTpOPHU3UKA, ACTPOHOMHUS U
METOAMKA MPEIOoIaBaHMs aCTPOHOMHM», « EcTecCTBEeHHOHAay4Hasi KapTHHA MUPa» M MOCIEAYIOIIEro
M3yUYeHUs TUCIMIUIHH: «MeTonuKka penieHus 3afaad no ¢usuke (Meroauka pemeHus: GU3nIecKux
3a7a4)», «Meroanka npenojgaBanHus GU3NKW», « TeXHUKa JTEKIUOHHBIX JEMOHCTPALMA».

1.  HopmaTuBHBIE CCBUIKH (1pU HEOOX0OUMOCMU)

2. CTpyKTypa AUCHUIJIUHBI (M0OY51)

ouHas popma *3aounasn ghopma
XapakTepucTuka y9eOHOU TUCITUTLTAHBI oby4enus Ha base obyuenua na base
CIIO CIIO BITO
0CO 0CO
(yexop.) (yexop.) | (yckop.)
YpoBeHb BBICIIETO MPO(HECCHOHATEHOTO
— bakanaBpuat
O06pa3zoBaTenbHO-KBaTU(UKAITMOHHBIN .
P Guxany AxaneMuyeckuii 6akaiaBp
YPOBEHb:

44.03.05 Iemarornueckoe oOpa3oBaHue

HampasrieHnue noaroToBku
(c 1ByMst mpoUIISIMH TTOATOTOBKH

[Tpodwuib ®uszuka u uHpopMaTHKa
KonnuecTBo copepkaTrenbHbIX MOLYJIEN )
(Tem)

JucruniuHa 6a30Boi / BApHATUBHON YacTH

0Gpa3oBaTeIbHOM MPOrPamMMb! | Ipodeccnonanbublii 0J10K, bazoBas yacTh

*mexyujue (MoOYIbHbIIL KOHMPOTL) U

DopMBI KOHTPOJIS
npoMedHcymoyHas ammecmayus (3avem)

ouHas (popma *3aounas popma
Tokasarenn o0ydeHust ch%lge 06yquL1£fOHa 5a3§HO
0CO 0CO
(yckop.) (yckop.) | (yckop.)
KonunyecTBo 3a4eTHBIX €AMHUIL (KPEIUTOB) 2,5
KomnaectBo yacos 90
T'on moaroroBku 5
Cemectp
KomndaecTBo gacos
- JEKIIUOHHBIX 42
- IPAKTUYECKUX, CEMUHAPCKUX
- 1a00paTOPHBIX 14




- CaMOCTOSITEIbHON pabOThI 34

B T.4. MHANMBHUAYAJIBbHOC 3a1dHHC

HenenrHOE KONMMYECTBO YacoB, B T.4.

ay TUTOPHBIX

OCO - obriiee cpenHee 0Opa3oBaHue
CIIO — cpennee npodeccroHanbHOE 00pa3oBaHue
BIIO — BeIcmiee mpodeccuoHanbHOE 00pa3oBaHNe
1- B cootBercTBHU ¢ OOII (OCHOBHOI 00pa30BaTENbHON MPOTPAMMOI)

3. Onmucanue JMCUMIIHHBI (M0AJY/14)

esu u 3agaun.

Ilens — chopmupoBaTh y CTYJIEHTOB CUCTEMY 3HAHUM U MOHATHH (DU3MKU aJPOHOB, KOTOpAs
BXoAUT B coctaB CranmaptHoi Mogenu yactui. O030p BaKHEHIINX MOJOXKEHUH U aKTyadbHBIX
po0seM COBpeMEHHOI (PU3MKH BBICOKHUX SHEPIHii, HAa MPOBEPKY U PEIIeHHE KOTOPbIX HalEICHbI
TEeKylllue U IJIaHUpyeMble Ha OyJylee H3MEpUTENbHbIE W TIOUCKOBBIE HSKCIEPUMEHTHI.
PaccMoTpeHre cOBpeMEHHBIX MOAXO0/J0B K TEOPETUYECKOMY M SKCIEPHUMEHTAJIbHOMY H3YUYEHUIO
CUJIBHBIX B3aUMOJACHCTBUIA.

3adauu — natb NpeACTaBICHUE O COBPEMEHHOM COCTOSTHUM TEOPUU B (PU3UKE dTIEMEHTaPHBIX
YacTULl W WX B3aUMOJICHCTBUI, UTO TpeAroiaraeT CHCTeMaTH4YecKHil o0030p Kpyra
HKCIIEPUMEHTAIbHBIX (DAKTOB, KOTOpBIE HAIUIM YCTOSIBLIEECS TeopeTudeckoe OObsICHEHHUE,
(bakToB, /Ul KOTOPBIX HAHJEHO THIOTETHYECKOE TeopeThdeckoe oOBbsicHeHHe, M (DaKToB, IS
KOTOpbIX OOBACHEHHE MO0 He HalAeHo, JHUOO HaxOIUTCA 3a paMKaMHU CYLIECTBYIOIIMX
BBIUMCIIUTEIbHBIX MeTo0B. KpoMe Toro, natb 0030p TeX TMIOTETHYECKHX TEOpUM, KOTOpHIE,
BO3MOYKHO, TIO3BOJIAIT pa3peliuTh TPYAHOCTH CIOXKHUBIICHCS K HACTOSIIEMY BpPEMEHHU
CTaHJApTHOM Mojenu. JlaTe mnpeacraBieHME O METOAAX KBAHTOBOW TEOPHM IOJIA, KOTOPAs
ABIETCS (YHOAMEHTOM B TEOpUHM (QU3UKM MHKPOMHUpa, a TakkKe TEOpUH CHUMMETPUH
AJIEMEHTApHbIX 4YacTull. O3HAKOMUTb C CYLIECTBYIOLIEH CXEMOW 3JIEMEHTapHBIX YacTUL[ U
OCHOBHBIMHM  HAIIPaBJICHUSAMM IIOJIyYEHUS HOBBIX OSKCIEPUMEHTAIBbHBIX JaHHBIX B (U3MKe
BBICOKUX HHepruil. PaccMOTpeTh TEXHHMKY JETeKTHPOBAHUS M MJICHTU(UKALUU YacTUI B
pa3IMuUHBIX JHAala3oHax dSHEPIUU, MPOBECTH aHAIU3 (PAKTOPOB, OMPENENAIOMINX TOYHOCTh
MU3MEPEHUI U JIOCTOBEPHOCTH DPE3YJIbTATOB.

TpeOoBanus k pe3yJbTaTaM OCBOCHHMS IMCHUILIMHBI: [Ipouecc M3ydeHMs IUCLUIUIMHBI
HampaBlieH Ha (OpPMUPOBAHUE DJIEMEHTOB CIEAYIOMIMX KoMIeTeHIH B cooTBeTcTBUM ¢ ['OC
BIIO no nanHOMY HampaBiIeHUIO MOJTOTOBKH (TIPOQUITIO):

a) oowexynomypuuix (OK):

CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI (PUIOCO(PCKMX W COLMOTYMAaHUTAPHBIX 3HAHUU JUIS
¢dbopMupoBanus HayuyHoro mupoBo33penus (OK-1);

CIIOCOOHOCTBIO ~ HCHOJB30BAaTh  €CTECTBEHHOHAyYHbIE W MaTeMaTH4YeCKUe 3HAHUSA UL
OpUEHTHPOBAHUS B COBpeMeHHOM HH(popmannoHHoM mpoctpanctse (OK-3);

CIIOCOOHOCThIO K KOMMYHHUKAIIMM B YCTHOM M MHCbMEHHOM (OpMax Ha pycCKOM, YKPAaMHCKOM H
MHOCTPAHHOM $I3bIKaX JUIS PELIEHUS 3a/1a4 MEKIMYHOCTHOTO M MEXKYJIbTYPHOTO B3aUMOJCHCTBUS
(OK-4);

CIIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJIEPAHTHO BOCIPUHUMATh COLMAIbHBIC, KYJIbTYPHBIE U
nuaHocTHBIE pasnuyns (OK-5);

CIOCOOHOCTBIO K CaMOOpTraHu3aluu u camooodpazoBanuio (OK-6);

0) oowenpogpeccuonanvnvix (OIIK):

TOTOBHOCTBIO CO3HABaTh COIMAJIBbHYIO 3HAYUMOCTh CBOeW Oyaymed mnpodeccun, o0anath
MOTHUBAIMEN K OCYIIECTBICHUIO podeccuonanbHoi nesrenbaoctu (OIIK-1);

CIIOCOOHOCTBIO OCYIIECTBIATh OOydeHHEe, BOCHUTAHME M pPAa3BUTHE C YYETOM COLMAJBHBIX,
BO3PACTHBIX, TNCUXO(PHU3UUECKUX M HHIUBUAYaATbHBIX OCOOCHHOCTEW, B TOM YHCIE OCOOBIX
oOpa3oBaTenbHbIX ToTpeOHOCTEH 00yuaromuxcs (OIIK-2);



TOTOBHOCTBIO K  IICHXOJIOTO-IIEJarOTMYECKOMY  COIPOBOXKJIECHUIO  Y4EOHO-BOCIUTATEIBHOTO
nporecca (OIIK-3);
TOTOBHOCTBIO K MPO(PECCHOHATBHON NEATENFHOCTH B COOTBETCTBUM C HOPMATHBHO-TIPABOBBIMH
nokymeHTamu chepol oopazoBanus (OI1K-4);
BJIa/ICHE OCHOBaMU Npo(eCCUOHATBHON ATUKHU U peueBoil KynbTypsl (OIIK-5);
TOTOBHOCTBIO K 00€CTIEYEHUIO OXPAHBI JKU3HH U 3/10poBbs oOydaromuxcs (OI1K-6);

B) npogeccuonanvnvix (I1K):
nearoruyeckKasi 1esiTeJibHOCTh:
TOTOBHOCTBIO K B3aUMO/ICHCTBUIO C yUaCTHHKaMH oOpa3zoBarenpHoro mpoiecca (ITK-6);
CHOCOOHOCTBIO OPTraHU30BBIBATh COTPYJHUYECTBO OOYYArOIIMXCS, MOAICPKUBATH UX AKTUBHOCTD,
WHUIIMATHBHOCTh U CAMOCTOSTEIHLHOCTh, pa3BUBATh TBOpUeckue criocooHoct (I1K-7);
NPOEKTHAsA e TeJIbHOCTD:
CTIIOCOOHOCTBIO MPOEKTHUPOBATh TPACKTOPHH CBOETO MPO(PECCHOHATBHOTO POCTa W JTUYHOCTHOTO
passutus (I1K-10);
HAY4YHO-HMCCJIeJ0BaTeIbCKAas 1eSITeIbHOCTD:
TOTOBHOCTBIO UCMOJIb30BaTh CUCTEMATH3UPOBAHHBIE TEOPETHUECKHUE M MPAKTHUECKUE 3HAHUS IS
MIOCTAaHOBKHU U PEIICHUs MCCIEeI0BATENbCKUX 3a/1a4 B 001acTu oOpazoBanus u Hayku (ITK-11).

B pe3yabrare u3y4yeHusi MOAYJIS CTYAEHT J10JIKEH
3namo:

MIPUHIUIIBI PEISITUBUCTCKOM KBAHTOBOM MEXaHUKU;

O0COOEHHOCTH SIICPHBIX CHIT;

CBSI3b CUMMETPHUH C 3aKOHAMU COXPAHEHUS;

KJIacCU(DUKAITAIO YaCTHIL;

MOJIeTTh PU3NIECKOTO BaKyyMa;

MOHATHUS TIOJISA, KaJTuOPOBOYHOTO 0030HA, BHYTPEHHEH CHUMMETPHHM YacCTHIl, YETHOCTH,

JIEITOHOB W KBAPKOB;

3aKOHBI COXPAHEHUS MPU B3aUMOJICHCTBUU JIEMEHTAPHBIX YACTHIL;

rose Xurrca, COBpeMEHHYI0 TEOPETHUECKYIO U SKCIIEPUMEHTAJIbHYIO CUTYalUIo;

TEOPHH CJIA00TO U CHIIBHOTO B3aUMO/ICHCTBHUIA;

O0COOCHHOCTH IIBETOBBIX CHJI, IOHATHE TIIFOOHA U KBapKOB;

MYJIBTUIUIETHI aJIPOHOB;

CrangaptHyto Mogens;

teopun Benukoro OObeAWHEHUS W MOJEIU C JOTOJHHUTEIBHBIMH Pa3MEPHOCTIMU

MPOCTPAHCTBA-BPEMEHHU, KOTOPBIE BBIXOAT 3a paMku CTaHIapTHON MOJIEIH;

®  KaK CO3/JIAl0TCS M MPOBOIATCS IKCIIEPUMEHTHI O (DU3UKE BBICOKHX YHEPTHUH.

Ymemes:

®  [PUMEHSTHh METOJIbl KBAHTOBOH ()M3MKHU K YCTAHOBJICHUIO CBOMCTB MUKPOOOBEKTOB;

®  AHaJIM3UPOBATh CBOMCTBA MUKPOYACTHII, BHITEKAIOIIUE U3 UX CUMMETPUH;

®  HCMOJB30BaTh METOJbI, pa3paOOTaHHBIE B 00JacTH (DU3UKU BJIECMEHTAPHBIX YaCTHI[ B

HAay4YHOH U IMEJaroru4ecKon JeATeIbHOCTH;

aHaJIM3UpPOBaTh aAuarpaMmbl DeitHMaHa;

YCTaHABIIMBATH CUMMETPHUIO MUKPOOOBEKTA;

KCTIOJIb30BaTh 3aKOHBI COXPaHEHUSI P aHAIU3€ PEAKIIUA MEXIy YaCTUIIaMU;

MIPEACTABIISITh PEAKIIUU KBAPKOBBIMH THarpaMMaMHu.

Bnaoems:

®  MeToJamu, pa3paboTaHHBIMU B oOnacTu (pU3MKK (yHIaMEHTAIBHBIX B3aUMOJICHCTBUMA —
MaTeMaTUYECKUMU MOJICTSIMM  B3aMMOJICMCTBUI, METOJlaMHM TEOPUM CHUMMETPHH,
(U3HYECKUMU OCHOBAMU IKCTICPUMEHTAIBHBIX UCCIICIOBAHHUHA SJICMEHTAPHBIX YACTHII.

4. Copepxanue IMCHUILTHHBI (MO1YJIfA) M (POPMBbI OPraHU3ALMHU YUEOHOT0 NpoIecca



Kypc muctunnunsl «®@u3MKa BHICOKMX IHEPIUi» MpenycMaTpuBaeT cieayiomue GopmMbl
OpraHM3aly ydeOHOro mpollecca: JIEKIHMH, JIaopaTOpHbIE 3aHSITHs, CaMOCTOSITeIbHas padboTa
CTYJEHTA.

Marepnan  usnaraercs C  HCHOJIb30BaHUEM O0BSICHUTENbHO-WITFOCTPATUBHBIX,
IBPUCTUYECKUX M HCCIEN0BATENbCKUX METOJOB IMpenojaBaHus. JIeKuMu COmpoBOXKAAIOTCA
JICKOIMOHHBIM 3KCIIEPUMECHTOM.

B yueGHOM mporecce MIMPOKO TNPUMEHSIOTCS AKTUBHBIE W HHTEPaKTHBHbBIE (HOPMBI
NpoBeJEHUS 3aHATUH (pa300p KOHKPETHBIX CUTyalluM, AMCKYCCHUs, NMOJIEMHUKA), BHEAyJIUTOpHas
camocTosiTeNIbHass paboTa, OalIbHO-pEHTHHIOBas CHUCTEMa OLIEHKM YCIIEBAEMOCTH, JMYHOCTHO-
OpPUEHTHUPOBAHHOE 00Yy4EHHUE, MPOOIEMHOE 00yUIeHHE, OIOYHO-MOTyIbHOE 00yUYeHHE.

Hcnonb3oBaHue B y4eOHOM IpOLIECCE MHTEPHET-PECYpPCOB MO JAAHHOMY KypCy; pelleHHe

3aJa4, MaKCHUMaJIbHO HpI/I6J'II/I)KCHHBIX K KOHKPCTHBIM HAYYHO-HCCJICAOBATCIbCKUM CUTYalUIM,
JMCKYCCHM B Hpoliecce MOUCKa MyTed pelieHus: chopMyIMpOBaHHBIX MpobieM; JabopaTopHbIe
paboTHI.

CamocrosTenbHasi paboTa CTYACHTOB IPEeIyCMaTPUBACT BBIMOJIHEHHE WHAWBUIYAIbHBIX
3aJjaHUi, TOATOTOBKY K JIA0OPaTOPHBIM 3aHATHSAM, HW3YYCHHE YYeOHOW UM METOIUYCCKOM
JUTEPATYphl, COCTABICHUE KOHCIIEKTOB, aHHOTAIMH cTaTel, n3yyeHue npuOopoB U 000py10BaHuU,
IIPOBEJCHUE HKCIEPUMEHTa, OOpabOTKy IOJIyYEHHBIX pe3yJbTaTOB, AaHAJINW3 IOJYYEHHBIX
pe3yabTatoB. CTyIeHTHl  M3y4alOT JAONOJHMUTENBHYIO  JIMTEpAaTypy 1O  MpeaAMeTy i
pacliup€Husa H er'IY6HGHI/I$I 3HaHI/II\/JI, NPpUHUMAIOT Y4YaCTHC B IIOMCKE HOBBIX JaHHBLIX II0
3aJJaHHOM Teme, IPUBUBACTCS UHTEPEC K MIPEIMETY.

IHopsaaxoBbIi KpaTkoe cogepxanue TeMbl
HOMep, TeMa
Conep:xaTesibHbIl MOTYyIb 1

Tema 1. OneKTpoH, NMpoToH, GoToH. OKpbITHE HEWTpOHA. MoAEas aTOMHOIO sjipa

Pannuit  mepuop | I'eiizenGepra-lBaneHko. Hyxnon—HyKIIOHHBIE B3aUMOJICHCTBUS.

buzuKu Me3zonnas teopus FOkaBbl. KBaHTEI cunbHOrO B3anMoaencTsus. 11uonsl n

3JIEMEHTAPHBIX NX OCHOBHBIE CBOMCTBa. HeWrpanbHple 7-ME30HBL. AHOMAaJbHBIE

YaCTHIL. MarHuTHbIE MOMEHTBI MNpPOTOHa M HeWTpoHa. MiooHbl. OcobeHHOCTH
B3aUMOJICVCTBUS T-ME30HOB U |I-ME30HOB C sApaMu. JIByXMe30HHbIE
teopun. OTKpbITHE 3apshkeHHbIX 7 -Me30HOB (Ilaysm). Otkpeithe 7°-
Me30HOB. PH3KMKa KOCMHYECKHX JTYUYEH.

Tema 2. CpoiicTBa anepHbIX cwil. [IpMHIMIBI 3apsAA0BOM CUMMETPUN M 3apsiOBOU

[Ipoueccsr He3zaBucUMOCTH. [loHATHE O M30cmuHE U M30ay0ONeTe HykioHa. [IpuHIMI

CHJIBHOTO M30TONMYHON MHBAPUAHTHOCTH SIIEPHBIX CUJI. BEKTOp COCTOSIHUS HYKJIOHA.

B3aUMOJICHCTBUSI. O6061mennbIit npunnun [aynu. M3oTonuyeckue MyJabTHUILIETH HYKJIOHOB
U T-Me30HOB. M3o0Tommueckas (3apsiioBas) HWHBAPUAHTHOCTH CUJIBHOIO
B3aumozeiicteus. Omnepatop wuzocnuHa. SU(2)- u  SU(3)-cummerpuu,
Marpuupel Ilaymun u I'emn-Manna. M3ocnuH cucremsl dactun. [Ipasuna
CYMMHpPOBaHMsI M30CNUHOB, K03pduuuentsl Knebma—I'opnona. M3ocnun
CUCTEMBI JBYX HYKIOHOB U CHCTEMbl NHOH-HYKJIOH. [Ipomeccel mmon—
HYKJIOHHOTO  paccesHusl. bapuoHHOe 4wMciio. 3akoH  COXpaHEHUs
6apronHoro uucia. CTabMIbHOCTh MPOTOHA. [IMOH—HYKIOHHBIE U TTHOH—
MHOHHBIE pe30HaHChL. V-(cTpanmbie) wactuipsl: mesonnl K’ K', K
runieponnt A°, ¥F, X0 E, =% u Q. CTpaHHOCTb. 3aKOH COXPaHEHHs
CTPAaHHOCTH B CWJIBHBIX M 3JIEKTPOMAarHUTHBIX Ipoueccax. ['mmnepsapsia.
[IpaBuno Hakano-Hummmkumel-1 'ei-Mansa.

Tema 3. Kamu6poBounsie mons. (I'moGanpHBIE KaTMOPOBOYHBIE MPEBpAIICHUS.

JlokanbHas WHBapnaHTHOCTH OTHOCHUTEIIBHO r7100aNbHBIX KaJTHOPOBOYHBIX

KaauOpoBOUYHast IIPBPALLEHUI U 3aKOHBI COXPAHEHUs. 3aKOHBI COXPAaHEHMsI DJIEKTPUYECKOTrO




HWHBApUAaHTHOCTD.

3apsga u OapuoHHOro uwucia. CTaOWIBHOCTH AJIEKTPOHA U IPOTOHA.
JlokanpHas U(1)-uHBapuaHTHOCTh JTMPAKOBCKOTO OJIS.
DNEeKTPOMarHuTHOE TOJIe KaK KaTHMOpOBOYHOE BEKTOPHOE Oe3mMaccoBoe
nose. ['pynna SU(2) npeBpateHuii 1 kanubpoBouHoe none SAura-Muica.
Tensop HanpsHKEHHOCTH W JIarpaHkuaH cBoOoaHoro nounst fHra-Mwica,
ypaBHeHue aBmkeHus. O6o00menue Ha cayyait rpynmnsl SU(3).

Tema 4.
CocTaBHBIE
MOJICIH aJIPOHOB.

Mopnens ®epmu-Anra. Mogens CaxaTbl: BbIOOp (PyHIaAMEHTAIbHBIX
qyacTull, (OpPMYJIMPOBAaHHE B paMKaxX TEOPHUH TPEXMEPHOH YHUTapHOU
CUMMETpUH, ICEBIOCKAIAPHBIA OKTET M CHUHIJIET ME30HOB, BEKTOPHBIN
OKTET ¥ CHHIJIET ME30HOB, ImpobjemMa OapUOHHBIX COCTOSHHM.
BocbMuuacTuuHEbII MyThb. Monens I'enn-Manna—Heemana.
CynepmynbTuruietsl. ['umore3a yHuTapHOW cuMMeTpuu. MaccoBble
dhopmynel Oxy60-I'enn-ManHa.

Tema 5.
KBanrtoBas
XpPOMOJAMHAMUKA.

KBapku. KsantoBble umcina kBapkoB. TpexkBapkoBas mozenb ['emi-
Manna-lIBeiira: OKTE€TBI M CHHIJIETBI ME30HOB; JEKYIUIETBI, OKTETBI M
CHHIJIETHl 0apHOHOB. TppexkBapKoBas MOJENb ¢ Y4eTOM CIHMHA. Mojeinb
SU(6). MaruutHele MOMeHTHl OaproHOB. CTaTHCTHKa KBapkoB (XaH—
Ham0y, ®poiina, Musmoro, boromro6oB—CrpymuHckuii—TaBxenuase).
Apomatel u 1Beta kBapkoB. Cummerpus SU(3). (I'emn-Mann—-®puryu—
JletiTBaitnep, BaitnGepr). Me3oHHble U OapHOHHBIE COCTOSHHMS Kak
uBeroBble cuHriieTsl Tpynmnbl SU(3).. Txenbie kBapku. YapMupoBaHHBIH
KBapkK: runoresa ['nemoy—Mnuomnynoca—Maiianbl, OTKpeITUE J/P—4acTULIBI
(Tunr, Puxrtep), yapmonuii, mogens SU(4), yapmupoBaHHble yacTulls! (D—
u F—-me3onbl, Gapuonsl). KpacuBblii KBapK: OTKPBITHE HIICHIOH—YACTHIL
(Jlenepman), ObrOTHOHUH, KpacuBble YacTHIBl. Tom (MCTHHHBIN) KBapK.
OKCIIEpUMEHTANIBHBIE  CBUAETENLCTBA HAa TOJb3y  CYyIECTBOBBAHUSA
KBapKOB: MCCJIEI0BAHUS MIPU ITyOOKOM HEYNPYTOM PAaCCEsSHUU AJIEKTPOHOB
HYKJIOHAMH, [ApPTOHBI W NapToHHas Mmonens (Deilinman), pacman 7'-
ME30HOB, IMPOLECChl aHHUTWISIMK 3JEKTPOHOB U TO3UTPOHOB B aJIPOHBI,
nporeccel [penna—Snra. TokoBele U OJ0KOBbIe KBapku. Jlarpamxuax
CBOOOJHBIX  TOKOBBIX  KBAapKOB. I HBapHMaHTHOCTb  OTHOCHUTENIBHO
r00aNbHBIX  KaIMOpOBOYHBIX mpeBpameHuit rpymmsl  SU(3)., 3akoH
COXpAaHEHHs  LBETOBOro  3apsiia. VHBapHaHTHOCTb  OTHOCHUTEIHHO
JIOKAJIbHBIX KaTMOpoBOUHBIX mpeBpamieHuii rpynmnsl SU(3).: HeaOeneBbl
KaMOpOBOYHBIE TMOJISI, CaMOJEMCTBHE, KBAHTHI KaJIMOPOBOYHBIX TMOJEH,
XapaKTEPUCTUKU IJIIOOHOB. JlarpaHkxnaH KBaHTOBOW XPOMOIMHAMHKH.
[TonsTe 06 acuMNTOTUYHOM cBOOO/E U KOH(paNHMEHT KBapKoB. JIByx— u
TPEXTOKOBBIE IIPOLIECCHI.

ConepxarebHbI MOAYJIb 2

Tema 6.
IIpoueccel cnaboro
B3aUMOJICHCTBUS.

Mogenu koHTakTtHoro tuma. (bera-pacmaa atoMHBIX siep, THUIBI OeTa—
pacnazoB. OcoOEHHOCTH 3HEPreTUYECKOro CIEKTpa OeTa—3JeKTPOHOB,
unTepnperanuu. Helitpunnas runoresa [laynu. DnekTpoHHbIE HEUTPUHO U
AHTUHEUTPUHO: OCHOBHBIE  XapaKTEPUCTUKH, TPYAHOCTH
AKCIIEPUMEHTAIbHONU perucrpanuu, Hempsimbie (JlelimyHnckuii, Annen) u
npsmble  (KoysH, PaiiHec) skcnepuMeHTalbHBIE — JTOKA3aTEJIbCTBA
CYILIECTBOBAHHSI. Otnauune HEUTPUHO oT aHTHUHEUTPHHO,
JKCIIEpUMEHTalIbHOE mnoATBepxkaAcHUe ([leBuc). OkcrnepuMeHTaIbHbIE
JokazaTenbcTBa cymecTBoBanus HeWTpuHo (Koyan, Paitnec). Omepanus
MIPOCTPAaHCBEHHON uHBepcuH. CUMMETpUs OTHOCHUTEIBHO OIEpaLUU
MpocTpaHCcBeHHON  uHBepcuu. [lapHocTh.  BHYTpeHHsIT  mapHOICTb
sneMeHTapHbIXx 4actun ((oron, geditpon, w’- m  mw-Me30Hb). (1-0)
[Ipo6nema. Hapyuienue 3aKoHa COXpaHEHHUsI MPOCTPAHCTBEHHONW MapHOCTH




B cia0bix B3aumojeicTBusix. Oneir By, DepMHOHBI ¢ HyJIEBOH MacCOM.
VYpaBHenue Beiinsa, cBoiictBa pemieHuid. Omneparop  CIHUPaJIbHOCTH.
CrnpasibHOCTh KaKk KBaHTOBOE yKcii0. CIUpaIbHOCTU pPEIeHUI ypaBHEHUS
Beiinsa. Teopust aByxkommnoHeHTHoro HeutpuHo (Jlammay, Jlu, SHr,
Canam). JleBOBMHTOBbIE HEUTPUHO M TNPABOBUHTOBBIE AHTHMHEUTPHHO.
OKCIIEpUMEHTAIIBHOE OIIpe/IeIICHUE CIUPAIBHOCTH HEUTPUHO
(T'onpxabep). MiooHHbIE HEUTPUHO U AHTUHEUTPHUHO.
DKcIepuMEHTaIbHOE MOATBEPKIACHNE Pa3HULBI MEXAY Ve 1 v, (Jlegepman,
[IBapir). t-1€NTOH U T-HEUTPUHO. JIeNTOHHBIE 3apsiibl. 3aKOH COXpPaHEHUs
JeNTOHHOro 3apsana. IIpoGiema conHeyHbIX HeHTpuHO. ['mmoreza o
HelTpuHHOM ocisiiun. Yetbipexpepmuonnas Teopusi @epmu: OCHOBHEIE
MIOJIOKEHHUSA, IIOCTPOCHME JIarpaHKMaHa B3aMMOICHCTBHUS KOHTAKTHOIO
TWTIA, 3apsDKCHHBIC clla0ble TOKW, V—V—BapWaHT B3aWMOJICHCTBHSI,
HEMEepeHOPMUPOBAHHOCTh. TpaHchopMallMOHHbIE CBOMCTBA ypaBHEHHUS
JHupaka u OunuHeliHble nHBapuaHThl. Hapymenue napaoctu u V-A ¢opma
ciaboro B3aumojeicTBus. 3apspkeHHble ciadble Toku. Cialble pacrajbl
cTpaHHbIX yacTuil. [loHsTHEe 0 cMemmBaHuM coctostHud. Yron Kabu66o.
Matpuna Kobasimu—Macakassl. [Ipobiema HelTpanbHBIX cIa0bIX TOKOB,
uXx OTKpbITHE. 3apsoBoe crpsbkeHue. CP- u CPT-uHBapHaHTHOCTD.

Tema 7. l'oynacronoBckue 6030HbI. MexaHn3M XHWITCa T€HEpalMy Macc YacTull.
CrioHTaHHOe CrioHTaHHOE HapyllleHue JIOKaJbHOU KanuOpoBouHoW cummerpuu SU(2).
HapylIeHue Maccusnsle noss Sara-Mwinica.

CUMMETpHH.

Tema 8. Mognens BaitnOepra—Canama.

CranpaptHas

MOJIETb

Baitn6epra—

Canama.

Tema 9. CuvHTWUIAOMOHHBIE  CUETYMKHU.  [[oMynmpOBOAHMKOBBIE — JAETEKTODBI.
Meronsl IToporoseie u auddepeHnnanbHbIe YepEHKOBCKHE CUETUMKH. JleTeKTOphI
JNETEKTUPOBaHUS MIEPEXOTHOTO M3JIyUYEHHUS. JINEKTPOMArHUTHBIE U aJPOHHBIE KaJOPUMETPHI.
YaCTHIL. [TponopunonanbHble, AperoBbIe U BPeMsI-TPOSKIIMOHHBIE KAMEPHI.

Tema 10. Hekoropele mporpamMMmbl: HpupojAa CHMHA AAPOHOB (MOJIAPU3ALIMOHHBIE
HccnenoBaTenbCKu | U3MEPEHUs), IOUCK IK30TUYECKHX COCTOSHUI — TITI000JIOB, IEHTaKBApKOB

¢ MPOrpamMMBbI
HACTOSIIIETO U
OMMKaMIIero
Oyaymiero.

U JIp., UCCIEIOBaHHWE IUIOTHOW M BO30Y>XKIEHHOW aJpOHHON MaTepuu
(KBapK-TJIIOOHHAsT  TUla3Ma  ®W Ap.), (U3UKAa  HEUTPUHO, TIOUCK
a¢ddexToB(yacTuil) 3a mpeaesaMyd CTaHAAPTHOM Mojenu. JlelcTByromme
YCKOPHTENH U MX XapaKTEPUCTUKHU. Y CKOpUTeNH Oirkaiiiero Oyaymero.




TemaTuueckuii JIAH (3anoaHAEmMCA COSNIACHO YYeOHOMY NIAHY)

Conep:kareJbHbIA MOIYJIb 1

Ha3zBanus
coJepKaTeJbHbIX MOJYJIei
U TeEM

KoauuyecTBo uacoB

Ounas popma

3aounas ¢popma

Ha 0a3e 001Iero cpeaHero
o0pa3zoBaHust

Ha 0a3e cpeHero
npo¢ecCHOHATBHOI0
00pa3oBaHus

Ha 0a3e BBICLIET0

npo¢ecCHOHATBHOI0

o0pa3oBaHusi

BCETO

B T.4.

B T.4.

JIEKLIUHA

[IPaKTHYECKUe
11abopaTopHbie

[paboTacaMoCTOSATENRHAS

paboTanHINBHAYyAIbHAS

BCETO

JICKIIUH
MPAKTHYECKUE
nmabopaTopHEIE

[paboTacamMoCTOsTeIbHAS
paboTanHANBUIyaTbHAS

BCEro

B T.4.

B T.4.

JIEKIIAU
MPaKTHYECKHUE
1a00paTOPHEIE

[paboTacamMocCTosITeTbHAasK

paboTanHANBU Iy aTbHAS

BCCTO

JICKIITUHU
MPaKTHIECKUE
[paboTacamMocTOsTeNbHAS

paboTanHANBUTyaTbHAS

Tema 1.
Pannmii  mepuox  ¢usuku
3JIEMEHTapHbBIX YACTHIL.

Tema 2.
IIpoueccel
B3aMOJIEUCTBHUS.

CHJIBHOT'O

11

Tema 3.
JlokanpHass  KanuOpPOBOYHAS
UHBApUAHTHOCTb.

Tema 4.
CocraBHble MOJEIIH aIPOHOB.

Tema 5.
KBaHTOBasi XpoMOAMHAMUKA.

15

Hmozo no codeprcamenvuomy
Mmooyno 1

47

22

17




Coaep:xareJbHbIH MOIYJIb 2

HaszBanus
coJeps;KaTeJIbHbBIX MOLYJIeH
H TEM

KoanuyecTBO 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e cpeHero
npo¢eccuoHaIbLHOT0
00pa3oBaHus

Ha 0a3e 001Iero cpeaHero
o0pa3zoBaHust

Ha 0a3e BLICIIEro
npogeccHoOHATBHOTO
o0pa3oBaHmusi

BCETO

B T.4.

B T.4. B T.4.

JIEKLIUHA
IPaKTHYECKUE
nabopaTopHble

[paboTacamocTosITeIbHAS

paboTanHANBHIYyaTbHAS

B T.4.

BCETO
JICKIUH
MPAKTHYECKUE
nabopaTopHEIE
[paboTacamMoCTosITeNTbHAS
pabOTaNHINBH Iy ATbHAS

BCETO
JIEKIMU
MPaKTUYECKHE
1a00paTOPHBIE
[paboTacamMocTosITeNIbHas

paboTanHIUBUyaTIbHAS

BCEro
JICKIITUHU
MPaKTHYECKUE
[paboTacamMocTosTeNbHAS

paboTanHAUBUIyaTbHAS

Tema 6.
[Ipoueccsl
B3aUMOJIEUCTBUSL.

ciraboro

12

Tema 7.
CrnoHTaHHOE HapyIlIeHUE
CUMMETPHUH.

Tema 8.
CrannapTHasi MOJCIb
Baitn6epra—Canama.

Tema 9.
MeTobl NETEKTUPOBAHUS
YACTHII.

Tema 10.
Hccnenosarennckue
IIpOrpaMMBbI HACTOSIIErO U
OyKaiiero Oy ymero.




Hmozo no
cooepicamenbHomy mooynio 2

43

20

17

Bcezo uacoe no
MO0y

90

42

14

34




9. CamocTosiTesbHasi padoTa.

Ne Ha3Banue TemMbl

1 | U3oronuyeckas (3apsaoBas) HMHBAPHAHTHOCTh CHJIBHOTO B3auMojeicTBus. dopmanuim
uzocnuHa. SU(2)—u SU(3)—cummerpuu, matpuiisl [laynu u I'enn-Manna.

2 | [Ipouecchl aN—paccesiHUsl M COOTHOIIECHUS MEXAY UX CEUECHUSMH.

3 | DuekTpoMarHuTHOE MoJie Kak KaTMOpOBOYHOE BEKTOPHOE O€3MaccoBe MoJIe.

4 | Monens CakaTbl: IICEBIOCKAISIPHBIM OKTET M CHUHIJIET ME30HOB, BEKTOPHBIH OKTET U
CHHIJIET ME30HOB, ITPO0OJIeMa OapUOHHBIX COCTOSTHHM.

5 | T'unmote3a yHuTtapHoi cummeTrpuu. CynepMyiabTHILIEThl (YHUTApHBIE MYJIbTHUILIETHI).
Hapymienre yHUTapHOW CHMMETpHMM W MaccoBble (GOPMYIM i Me30HOB. MaccoBble
dbopmyitel Oxy6o-I"enn-ManHa.

6 | TpexkBapkoBasg Mojenb. MynbTHUIIETH Me30HOB. [locTpoeHne OapHOHHBIX COCTOSIHUIA:
Tabmuupel FOHra, MOJHOCTHIO CUMMETPUYHBIE COCTOSHUSI, COCTOSIHUSI CO CMELIaHHOU
CUMMETpUEH W MX OpPTOTrOHAIM3ALHUsA, IOJHOCTBIO AHTUCUMMETPUYHBIE COCTOSHUS.
Hapymenne SU(3)—cummeTpuu U MaccoBbie (pOpMYJIbL.

7 | I'pynma SU(2) mpeBpamieHuii 1 HeabeneBo kanuOpoBouHoe moje SHra-Mwsuica. TeHzop
HaNpsOKEHHOCTH U JIarpaH)kKuaH cBOOOJHOTro moist SlHra-Musica, ypaBHEHUE JABHXKEHUS.
O6o06menue Ha cyvai rpynnsl SU(3).

8 KBaHTOBasi xpoMoiMHamMuKa. [ JIFOOHBI.

9 | YpaBuenue Beiing. CnupanbHocTb. Teopust IByXKOMIIOHEHTHOI'O HEUTPUHO.

10 | TpanchopmannoHHble CcBoiicTBa ypaBHeHus Jlupaka. bunnHeilHble WMHBapHaHTBI, WX
NOBEJICHHE NIPU POCTPAHCTBEHHOI MHBEepcHU. V—A ¢opma ci1aboro B3auMoIecTBUSI.

11 | CnoHTaHHOE HapylleHue JIOKaJIbHOW KanuOpoBouHoil cummerpun SU(2). MaccuBHble
KaTnOpoBouHBIe 0030HKI. bo3oH Xurrca. Macca ¢pepMHOHOB.

12 | CranmaptHas Mmojens BaifnOGepra—Camama Uit caboro M 3JIEKTPOMAarHUTHOTO

B3aUMOJICUCTBUI: JIENTOHHBIA cekTop. O00O0IIEeHne Ha AJIEKTPOCIadoe B3aMMOJICHCTBHE
KBapkoB. OCHOBHBIE PE3yJIbTATHI.

AW

o Now

10.

11.

12.

13.
14.
15.

KoHnTpoJbHBIE BOPOCHI

Habmonenue u peructpanus anemMeHTapHbIx yactull. Kiaccudukanus meronos. [Ipubopsl.
DKCIIEpUMEHTAIILHOE UCCIIEI0BAaHUE YacTHll. Pe30HaHCHI.

[IpousBoacTBO wacTull B JKclepuMeHTax. Yckopurend. Kiaccudukanusa. MoirHoctn
COBPEMEHHBIX YCKOPHUTEIICH.

AnTtnyactunbl. Onpenenenne. CpoiictBa. [Ipumepsl. AnTHBeniecTBo. OnpenesieHue UCTUHHO
HEUTPaAJIbHOW YaCTHUIBI.

Knaccudukanus sneMmeHTapHbIX 9acTHil. JIenToHs! (moapoOHO).

AJIpOHBI: ONpENENIEHNE, CBOMCTBA, KBApKOBOE cTpoeHuE. CBOMCTBA KBApKOB.

N3oronnyeckas cummerpus. CynepMybTUILIETHI.

M3oronuyeckuii COMH W HU30MYJIBTUIUIETHI. bapHOHHBIM  OKTeT. ME30HHBIM HOHET.
Bo30ysxneHHble cOCTOSTHUS OapUOHOB (CPaBHUTH OKTET U ACKYTJIET).

Kakomy ¢akty ¢usznyecku cOOTBETCTBYET M30TONHMUYECKas MHBapHaHTHOCTH? C uyeMm cBsi3aHa
BBICOKAsl CTETIEHb CHMMETPUYHOCTH U30TONMYECKUX MYJIbTUILIETOB?

@dyHaaMeHTalIbHblE B3auMoAelcTBUA. OnucaTh KakIbplil BUJ B3aUMOACHUCTBUS, CPABHUTH II0
MHTEHCUBHOCTHU. Kitacc 4acTHI] — MEPEHOCUYNKOB B3aMMOICHCTBHSL.

Knaccugukamus snemenTapHbix vactull B CraHmapTHoM Mozenu. Teopun oObeIUHEHUS
B3aNMOJICHCTBHIA.

DnekTpoMarHuTHoe B3aumo/eiictue. [loHsTre smekTpocnadboro B3auMoAeHCTBHSL.
OcoGenHoctu ciaboro B3aumoieicTBus. [lepenocunku B3auMoaeiicTBUSI.

CunbHoe B3aumoseiicteue. Teopuu Benukoro o0benHeHUS.

XapakTepHble BpeMmMeHa (yHIaMEHTaIbHBIX B3auMojeWcTBui. B kadectBe mnpumepa
ONPEIENNTh, KAKME BUIbI B3aMMOJIEHCTBHS OTBETCTBEHHBI 3a pactausl: 1)A” — p + 7 (Bpems
Ku3HU OaproHa A": Ta. = 6:107%* ¢); 2)K* »u" + v,; 3 -y +y (K', m u | — Me30HHI).




16.

17.
18.
19.
20.

21.

22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
. Hapymienue yeTHOCTH B CllaObIX peakiusix.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

41

O6ocHoBaTh. BeIMoNHEHNE KaKWX 3aKOHOB COXpPaHEHHs HEOOXOIUMO TMPOBEPUTH MPHU 3aIHCH
ATHX pacnajoB (KOHKPETHO Ui KaKJI0To ciaydas)?

CdhopmynupoBaTh 3aKOH COXpAaHEHHUsI CTPAHHOCTH. B KakuX B3auMOJEHCTBUSAX OH CIIPAaBEIIHB,
c KakuM (uznueckuM 00beKTOM cBsizaH? Ha ocHOBe 3TOro 3akoHa 3amucaTh HEJOCTAIOIIYIO
yacTuily B pactane Q ~ -Oapuona Q - — E° +x, ecnu Oapuon = ° umeer maccy 1315 MbaB,
CTPaHHOCTh S = —2 U HYJICBOH dJIEKTpUYECKUI 3apsa. Macca Q - -Oapuona paBHa 1672 M»aB,
CTpaHHOCTb S = —3, aneKTpuueckuii 3apsan Q =—1.

bapuonnslii 3apsan. Dnektpudeckuit 3apsia. M3ocnuH.

Jlenironsl. JlenTOHHBIN 3aps.

[TonsiTue ctpanHocTu. CTpaHHbBIE YACTHIIBI.

3aKOHBI COXpPAHEHMs JIENTOHHOTO U OApHMOHHOTO 3apsJiOB, CTPAHHOCTH. B kauecTBe mpumepa
ONpPENIETUTh, UCXOJS U3 3aKOHOB COXPAHEHUs KOJWYECTBA JENTOHOB pasznuyHoro tuna L., L, ,
L ., xakoif U3 pacmagoB MIOOHA OyJIeT UMETh MECTO: W~ — €~ + y W W —e  + v+
Vi

Knaccugukaims 3aKOHOB COXpaHeHHs B (PU3UKE JIEMEHTApHBIX YacTUI]. AJJIUTHBHbBIC 3aKOHBI
coxpaHeHusi. CUMMETpHH, JeXKalllue B UX OCHOBE.

CuMMeTpust MPOCTPaHCTBA-BPEMEHHU.

KanubpoBounas cummeTpusi.

Buytpennsis cummerpust yactuil. MzocnuuoBas cummerpus SU(2). Cummerpus SU(3)
M30CIHUHA U TUnep3apsia.

MynbTUIUIMKaTUBHBIE 3aKOHBI coxpaHeHus. CHUMMeETpHuH, Jexkalue B ux ocHoBe. OOmue u
YacTHbIE 3aKOHBI COXpaHEHHUS B (pU3MKEe AIeMEHTapHbIX 4dacTull. HecoxpaHeHue 4eTHOCTH B
CJIa0BIX B3aUMOJICHCTBUSX.

DHepreTHka peakluuid 4acTUll. DHEepPreTHKa pacnajaoB YacTHll.

VYupyroe u Heynpyroe paccessuue. Ceuenune paccesHus. OHOKaHaIbHOE M MHOT'OKAHAJIBHOE
paccesiHue.

Kocmuueckue myqn. Hlupokue armochepHbie TUBHH.

KunemaTtuka yactuu. Macca yactuil.

PensruBuctckas treopust Jlupaka. gacTuiel co ciuHom 1/2.

[Tonstue puznueckoro Bakyyma.

Poxnenue u yanutoxkeHue yactull. Jlmarpammer deiinmana.

[TonsiTre n30TONMUYECKOTO ciHA. HYyKITOHHBIN Ty0er.

IInonHsIl TpumeT. M30MyJIBTUILIETH] aIPOHOB.

[TonsTHE KATMOPOBOYHBIX OO30HOB.

bera-pacnag siaep. Pacnan npotoHa u HEHTpOHA.

Teopust ®epmu ciiaboro B3auMoIeHCTBUS.

Yetbipe pepmuoHHbIE quarpammbl OeitHMaHa it ¢1ab0ro B3auMOAEHCTBHUS.

ANpOHHBIN U JIEITOHHBIA TOKH.

[Tepenocunku cnaboro BzaumoaencTeus W= , Z°—6030HbI.

Teopus sinepubix cuit FOkaBbI.

AHOMaIbHbIE MAarHUTHBIE MOMEHTHI TPOTOHA W HEUTPOHA.
I'my0Ooko Heynpyrue npoueccel. O0bsICHEHNE.

Moaenu angponoB @epmu, Cakartsl.

KBapkoBast MOzieJIb aIpOHOB.

LiBeToBOE B3ammoaeHcTBHE. I TIOOHEI.

KBanToBast xpoMognHaAMUKA.

KBapkoBsie 1uarpamMmesl.

OCco0OEHHOCTH IIBETOBOI'O B3aMMO/IEHCTBHSI.

CymHocts CtannaptHoit Mojaenu.



12.00pa3en BONPOCOB K 3a4eTy

N —

bumet Nel

HaGnronenue u peructpanus seMeHTapHbIx yactuil. Kinaccugukarmst metonos. [Ipubopsr.
MybTUIUIMKATUBHBIE 3aKOHBI coxpaHeHus. CHUMMeTpuu, Jexamue B UX ocHoBe. OOmue u
YacTHBIE 3aKOHBI COXpPaHEHUs B (pHU3MKe 3JIeMEHTapHBIX YacTHil. HecoxpaHeHHe YETHOCTH B

cl1a0BIX BSaHMOﬂeﬁCTBHHX.

bunet No2

Antnvactunel. Onpenenenue. Cpoiicta. [Ipumepsl. AHTuBeniecTBo. OnpeneneHne NCTUHHO

HEUTpabHOW YaCTHIIBI.

[Tepenocunku cnaboro BzaumoaencTeus W= , Z°—6030HbI.

14. Kputepuu oneHuBanus
(Paspabamuisaromces u ymeepoacoaromes kagheopoii Ha ocnose Ilonoxcenusn J{jonHY)

Onenka no 100- Ouenka 1o
Oa/LTLHOM IIo TOCYIAPCTBECHHOM LIKAIe
1LIKAJIe, KOTopast mIKaJe (Ok3ameH, Omnpenenenne
nelicTBYeT B ECTS M pepeHIMPOBAHHBII
JouHY 3aYeT. 324€T)
OTJIMYHO — OTIIMYHOE BHITIOJIHEHHE C
«OtmarOo» (5)
90-100 A HE3HAYUTENILHBIM KOJIMYECTBOM
(3aumeno) .
HETOUHOCTE!
XOPOILIO — B II€JI0OM MPABUIIBHO
80-89 B BBITTOJTHEHHAS Pa00Ta ¢ HE3HAYUTEITHHBIM
«Xopomo» (4) KOJIMYECTBOM 0oMOOK (10 10%)
(3aumeno) XOPOIIO — B 11€JI0M MPaBUIBHO
75-79 C BBINOJTHEHHAs paboTa ¢ He3HAUUTEIbHBIM
KOJIMYIECTBOM OIMO0K (10 15%)
_ JTOBJICTBOPUTEIILHO — HEIIOXO0, HO CO
70-74 D «Y TOBNIETBOPUTEITLHOY y p i
3) 3HAYUTETIHHBIM KOJIMYECTBOM HEIOCTATKOB
_ OCTaTOYHO — BBITIOJIHEHHE YIOBIETBOPSIET
60-69 E (3aumeno) A yA P
MUHUMAJILHBIE KPUTEPUU
«HeynoBieTrBopHUTEIbHO
HEYIOBJICTBOPHUTEITLHO — HAZIO0 MTOpaboTaTh
35-59 » C BO3MOXHOCTBIO
FX . HAJl TeM, KaK TOTy4UTh MOJOKUTEIHHYIO
MIOBTOPHOM aTTecTalu
OLICHKY
(2) (He 3aumeno)
0-34 F 2 (HeyIOBIIETBOPHUTEIIHHO) C BO3MOYKHOCTBEO TTOBTOPHOM CZIau TIPH YCTIOBUM
(He 3aumeno) 00s3ATETHHOTO HAOOPa JIOTIONTHATEITHHBIX OAITTOB

15. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHrue yueOHOro npomecca

1. JIns mpoBeneHus JIeKIMOHHBIX 3aHATHH TpeOyeTcs ayTuTOpHs Ha TpyIny, o00opyaoBaHHAs
MEJIOBOW WJIM MHTEPAKTUBHOMN JOCKOM.
2. Inst obecniedeHus J1adOPATOPHBIX 3aHATHH 0 TAHHOMY Kypcy HEOOXOIUMBI CTIeUaTbHBIM
00pazoM 000pyIOBaHHBIC Ay AUTOPHH.

3. Boixon B HTEpHET.

4. Wi-Fi noctyn B koprycax yHUBEpCUTETA.
5. TekcToBble U NIEKTPOHHBIE pecypchl HayuHoi 6M0n1oTekH yHUBEpCUTETA.




6. CreHsl.

16. PexomenoBanHas qureparypa

OcHoBHasi TUTepaTypa

1.
2.
3.

o

— = \O 00

12.

13.
14.
15.

16.
17.
18.
19.
20.
21.

I'.Ketin. CoBpeMeHHas pu3nka 3JIeMeHTapHbIX YacTuil. M., Mup, 1990.

A. . Axuesep, M.I1.Pekano. buorpadust snementapupix yacrui. K., Haykoa mymka, 1979.
CoBpemMeHHoe ectecTBO3HaHue: DHImKIonequs: B 10 Tomax. Dusuka seMEeHTapHbIX YaCTHIL.
Actpodpmsuka. T.4. mox pea. FO.A Ilamxkosckoro. M., M3narensckuii lom MATUCTP-ITPECC,
2000.

NmxanoB b.C. Yactunel u atoMHble siapa: YdeOHuk ansi By3oB / WMmxanoB bopuc
CapkucoBuu, KanutonoB Uropr MuxaitnoBuu, HOmun Huxomait IlpokodreBuu. - 2-¢
u3 1. uenp.u jpom. - M.: M3narensctso JIKU, 2007. - 584c.

OnemeHTtapuble yactullpl. oA pen A.J[.Cyxanosa. M., Hayka, 1973.
I".B.Knanpop-Kmnaitarporxayc, K.I{ro6ep. Actpodusrka ameMeHTapHbIX acTuil. M., xk."Ycrnexu
¢dusnueckux Hayk", 2000.

K.I'pynen. nerekropsl anemenTapHbix yactuil. H., Cubupckuii xponorpad, 1999.

JL. b. Oxynb. JlenTons! u kBapku. M., Hayka, 1990.

JI. B. Oxynb. Criaboe B3auMOJICHCTBHE AIEMEHTApHBIX YacTull, M., ®usmarrus, 1963.

. E.Ham0y. Kapku. M., Mup, 1984.
. [IlpoGnembr  simepHoit  (u3uku ¥ (U3MKK  DJIEMEHTAapHBIX 4YacTHIl. CO. CTaTrel IocCB.

A.N.AnexanoBa. M., Hayka, 1975.

C.OraBa, C.CaBaga, M.Hakarasa. CoctaBHble MOJENM 3J€MEHTapHBIX yacTtul. M., Mup,
1983.

T.B.lIumkuna, H.M.Iymeiiko. @u3nka srmeMenTapHbix yactuil. M., BI'Y, 2002.
P.®eiinman, C.BaitHOepr. DieMeHTapHbIe YacTUIIBI ¥ 3aKOHBI (hu3uku. M., Mup, 2000.

A.A. Bopobbe, H.C. Pynenxo, B.M. Cwmeranun. TexHuka HCKpOBbIX Kamep. M.,
Atommspgar, 1978.

A.T. Curenko, B.K. TapkoBckuii. Jlekuuu no teopuu sapa. M., Atromuznar, 1972.

Anbpda-, 6eTa-, ramma - ciekrpockonus. [lox pen. K. 3urbana. M., Atomuzaart, 1969.

B.T". ConoBneB. Teopust atomHoro siapa. SAnepusie moaenu. M., Dueprouzaat, 1981.

B.N. Kanamnnkosa, M.C. Kozanaes. /lerekTopsl seMeHTapHbIX yactuil. M., Hayka, 1966.
®. bounu, Beenenune B pu3nKy sapa, aJpOHOB U dJIEMEHTapHBIX yacTull. M., Mup. 1999.
K.H. Myxwun. DkcriepuMeHTanbHas saepHas pusuka. T.1, 2. M., DHeproatommu3aat. 1993.

JlonoJIHUTEIbHASA JIUTEPaTypa

1.

2.

(O8]

9]

B.A.I'puropbeB u Jip. DIEKTPOHHBIC METO/IBI SICPHO-(DU3UUECKOTO IKCIICPUMEHTA.
Dneproaromusaart, 1988.

B.A.CmupnoB. CpenctBa opranuzauuu cucreM cbopa nanHHbix. DYAS, T. 280,
BBIIL. 5, cTp. 1295, 1997.

FO.M.Ano. Yckopurenu 3apsbkeHHbIX yactuil. Y OH, 1.145, Nel, ctp. 87.

B.I1. Kapramos, B.1. KotoB. OCHOBHBIE METO/Ibl B ONTHKE IMYYKOB 3apSKEHHBIX
vactull. M., 1984 r.

B.Dolgoshein. Transition radiation detectors. NIM, A326, p. 434, (1993).

B./l.IlemexonoB. MeToanka KOOPAMHATHBIX TAa30HANOJIHEHHBIX JETEKTOPOB...
OUAA, 1. 17, B. 5, cTp. 1030, (1986).

B.A.bennsikoB u np. Jlaboparopust saepusix npobiem um. B.IIL./xenenosa. Ha
pyoexe Teicsiaenetuii. DUAS, T. 32, Boim. 3, ctp. 514, 2002.

bom JI. KsantoBas Tteopus. 2-¢ wusn.ucnop. - M.: Tocuzmatr ¢usuko-
MaTeMaTU4eCKOU JIUTepa-Typsl, 1965.

N.®. T'unzbypr Hepeménnsie npobnemsbl ¢yHaameHTanbHON (usuku (pyc.) //
VYenexu ¢usndeckux Hayk. — 2009. — T. 179. — C. 525-529.



10. Jlykamt B. H., Muxeea E. B. TémHas maTepusi: OT HayaJbHbBIX YCJIOBUMN
10 oOpaszoBaHus CTpYKTypsl Beenennoit, YOH 177 1023—1028 (2007).

11. C. M. bunenbkuii Macchl, cMeIIMBaHUE M OCIMIUIALMU HeWTpuno // YOH. —
2003. —T. 173. — C. 1171—1186.
12. 10. I'. Kynenko HaOnronenue oCHiuIsIMii MIOOHHBIX HEMTPHHO B AJIEKTPOHHBIE

HelTpuHO B skcnepumente T2K // YOH. — 2013.— T. 183. — C. 1225-1230.

17. UndopmanuoHHbie pecypchbl

1. http://donnu.ru/ — caiit JlonHY.

2. http://library.donnu.ru/ — caiit oudnuoreku JoaHY.

3. http://nuclphys/npi.msu.ru/spargalka/ — b.C. Umxanos, 2.U. Kebun. Hlnapranka. OcHOBHBIE
BOIIPOCHI IO Kypcy ,,PU3MKa A1pa U 4acTUIl’

4. http://nuclphys/npi.msu.ru — Jlekiuu npodeccopa b.C MmxanoBa «YacTtuibl U aToMHbIE
STIpay.

5. http://www.edu.ru/ — @enepanbubrii noptan «Poccuiickoe o6pazoBaHuey.

6. http://fizkaf.narod.ru — kadenpa u madopatopust Gpuznkrn MOCKOBCKOTO HHCTHTYTa OTKPBITOTO

o0pazoBaHwUs.

7.http://experiment.edu.ru — ecTecTBeHHOHayuyHble SKcnepuMeHThl — @usuka: Komnekuus
Poccwuiickoro o0meo0pa3oBaTebHOTO MOPTAIA.

8.http://www.edu.delfa.net —  xabuner ¢usuku  Cankr-IleTepOyprckoit — akagemun

MOCTUIUIOMHOTO TIEITarOTHYECKOTO 00pa30BaHMSI.

9. http://genphys.phys.msu.ru — caidT kadenps! oomeit Gpusuku gusdaxa MI'Y.

10. http://iatephysics.narod.ru/knowhow/knowhow7.htm — npaBusa BBIIOJIHEHUS U3MEPEHHUI U
MOCTPOCHUS TPa(hHUKOB.

11. http://www.phys.spb.ru — caliT ¢puznyeckoro ¢axynprera Cnol'y.

18. IIporpamMmmHoe odecniedenne (TIpU HATHYINH)


http://www.phys.spb.ru/
http://iatephysics.narod.ru/knowhow/knowhow7.htm
http://genphys.phys.msu.ru/
http://www.edu.delfa.net/
http://experiment.edu.ru/
http://fizkaf.narod.ru/
http://www.edu.ru/
http://nuclphys/np%D1%96.msu.ru
http://nuclphys/np%D1%96.msu.ru/spargalka/
http://library.donnu.ru/
http://donnu.ru/

PaBouas nporpamya paccMOTpeHa H NepeyTBep KIeHa Ha 3ace1aHnd Kadeaphl ¢ H3MEHEHHIMH
(6e3 w3menennif) Ha 2017 roa. IIpoTokon 3acenanus kadeapet Ne 1 ot 28.08.2017_

3as. xadeapoi &4@44—9 __ bemem B.M.

Pabouas mporpamMma paccMOTpEeHa H MepeyTBEpIKIeHa Ha 3ace1aH’H Ka(eapsl ¢ H3MEHEHHAMH
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