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1. Ileau ocBOeHMsI AMCIUIIMHBI

[lenpto ocBoeHus AUCUUIUTUHBI «BBereHne B (U3UMKY aJApPOHOB» SBISETCS H3ydeHHUE
OCHOBHBIX 3aKoHOMepHocTeil B ¢u3uke u SUg(3)-cuctemMaTuke CUIbHO-B3aMMOAECHCTBYIOLINX
YacTHLl — aJPOHOB, IPUBEAIINX B UTOTE K IIPEICKA3aHUIO KBAPKOBOM CTPYKTYpPBI aIpOHOB.

2. MecTo ACIMILINHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

JucuumiinHa «BBenenue B (QU3UKY aJpOHOB» SBISETCS AMCUUIUIMHOW 10 BBIOOpY
BapuaTUBHOW yacTh bioka 1.

JI1st OCBOEHHUs TaHHOM AMCLUIUIMHBI CTYACHTHI JOJKHBI 3HaTh OCHOBBI KBAHTOBOW TEOPUH
I10JIs1, OCHOBBI T€OpUU Ipynil JIu 1 BIaaeTs METOJaMU TEOPUH IPYIIT B KBAHTOBOW TEOPUU IOJIS.

HucuuiuinHa «BBeneHue B (U3UKY aIpOHOBY» SIBISIETCS OJHUM K3 0a30BBIX KypCOB
Maructepckoi nporpammsl «TeopeTnueckas pu3nKay U NpeacTaBisseT COOON KpaTKoe BBEJCHHUE
B (pM3HKY aIpOoHOB, HEOOXOAMMOE IJISl MOCIEAYIOIIEro U3Y4YEeHUsI KBAaHTOBOW XPOMOJMHAMUKU
KaK TEOPHH CHUJIBHOTO B3aUMOACUCTBHS.

3. [lnanupyembie  pe3yJbTarbl O0y4YeHMs 1O JUCUMILIMHE, COOTHECEHHbIe C
IUVIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI NPOTrPaMMBbI

[Iponiecc u3yyeHHs AUCLUILTUHBI HAIIPaBJIeH Ha (GOPMUPOBAHHE CIEAYIOIINUX SJIEMEHTOB
komneteHuuii B coorserctBuu ¢ ®I'OC BO, OIl BO u npuoOperenus: ciaenyroumx 3HAHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA IEATEIILHOCTH:

Dopmupyemasi NHaukaTop J0CTHKEHUSA IlepeueHnb

KOMIIeTeHI U KOMIETCHIIHHU NJIAHUPYEMBIX Pe3y/IbTaTOB 00yYeHHus
(ko M (hopMyJIHPOBKA) | (koA U (POPMYJIHPOBKA)

IIpodeccnonabHbIe KOMIIETEHIUHA

IIK-1 Cnocoben NJ-TIK-1 1 YMern:

OCYILIECTBIIATH HAYYHO- | 3HACT TCOPETHUCCKHE - [Tomy4aTs KBaHTOBBIE YNCIIA aJPOHOB,
HCCIIEI0OBATENBCKY IO MCTOJbI IPOBCACHUA 1 HCXOS U3 KBAHTOBBIX YHUCEIL
JIESITEIIBHOCTD 110 aHansa HaydHbIX COCTaBJISIONTUX WX KBAPKOB.

PCHICHAIO HOCHEAORAHTH B.]'[aIIETI) HaBbIKaAMMU:

KOMILTCKCHBIX - HAXOXKJICHUSI COOTHOICHUH MEXKLY
(byHIaMEeHTaTBHBIX

MaccaMu aJIpOHOB BHYTPU ME30OHHBIX U
OapHOHHBIX MYJBTHILJIETOB B CXEME C
HapyueHHoU SU(3)-cuMMeTpuei.

3a1a4 pU3uKu

WI-TIK-1_2 3uarh:

3HaeT COBPEMEHHBIC - Knaccuduxanuio agapoHoB 110
TEOPHH U MOZCIH (DU3HKH MYJIBTUILIETaM TPYIIbl apOMaTOBOM
cummetpun SUH3).

- McxonHple MPUHIAIIBI TOCTPOEHUS
aZpOHOB U3 KBApKOB.




4. O0beM, CTPYKTYpPA U CO/iepPKAHME TN CHUIITTHHbBI

OO01mmas TpyJ0eMKOCTh JUCHIHUIUIMHBI COCTaBISAET 3 3a4eTHbIE enuHuIlbl, 108 akaa. gacos.

Ne Tembl (pa3aebl) C Buabl yueOHbIX 3aHATHI, DopMbI TEKYLLIET0
n/n JUCITATIJIHHBI, e BKJIIOYASl CAMOCTOSITEIbHYIO | KOHTPOJISI YCII€BA€MOCTH
HX CO/IepsKaHue M paGoTy CTY/AeHTOB,
ec U UX TPYI0€MKOCTh dopMa MPOMEKYTOTHOI
T (B akageMHYeCKHUX 4acax) aTTecTaluu
p (no cemecmpam)
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Bgeaenne 2 2
2 |O630p cBOWCTB ampoHoB | 2 | 4 | 4 1 15 3ananus i
CaMOCTOSITeIILHOU PabOThI
3 |M3oronuueckas 2 | 4 |4 1 15 3ajaHus st
CUMMETPHUS aJpOHOB CaMOCTOSITEITLHOM pabOTHI
4 |YHuTapHas CUMMETpPHUS 2 6 | 6 1 15 3agaHus 1
aapoHoB u rpynmna SU((3) CaMOCTOSITEJILHON PabOThI
5 |KBapkoBasi MOJIeITb 2 4|6 1 15 3ananus 1
aJapOHOB CaMOCTOSITEIILHOU PabOThI
03| 3,7 3auer
Bceeo 3a 2 cemecmp 20 120 4 03] 63,7
Bcero 20 (20 4 03] 63,7

Conep:xaHue pa3aesioB JUCHUIIHHBI:
1. BBeaenue.

Tunsl QyHIaMEeHTaNbHBIX B3aUMOJEHCTBUI. JIenTOHBI, KaluOpOBOUHBIE OO30HBI M AJPOHBI.
OCHOBHBIE YePThI CTAaHAAPTHON MOJIENIHN AIIEKTPOCIA00ro B3auMOJIeHCTBUS.

2. O030p CBOMCTB aJIPOHOB.

OCHOBHBIE XapaKTEPUCTHKU aJPOHOB. Macchl, CIIMH-YETHOCTh, BPEMEHA JKM3HH M IIMPUHBI,
OCHOBHBIE MOJIBI pacmanoB 0 - u 1™ -me30u0B u (1/2)" - u (3/2)" -6GapHOHOB.

3. U3oTonnyeckass CHMMeTPHS aIPOHOB.

N3oronnueckas cummerpus anpoHoB u rpynna SU(2). M3oronuueckue MyJbTUILUIETHI apPOHOB.
Marpunpl u30ocnuHa A TyOJIETOB W TPUILUIETOB M uX cBoicTBa. SU(2)-MHBapHaHTHBINA



JIarpaH’XuaH IMU-MC30HOB U HYKJIOHOB. CooTHoI1IeHUSA MCXKAY MAaCCaMH U KOHCTAHTaMH CBS3H
IMN-MC30HOB U HYKJIOHOB.

4. YautapHasi cuMMeTpusi aipoHoB u rpynna SU«3).

CrpanHOCTh ¥ runiep3apsa aapoHoB u apomartoas rpynmna SU(3). ['eneparopst rpynmsl SUH3)
u Hu3mMe npenacrtaBieHus rpynnbl SUg(3): TpUIUIETBI, CEKCTEThbI, OKTETbl MU JEKYIUIETHI.
Martpunbl M30CcnUMHA U TUnep3apsaa B (QyHIAMEHTAJIbHOM, OKTETHOM U JIEKYIJIETHOM
npencrasiaenusx rpymnnsl SU(3). BecoBble nuarpamMMbel U Kiaccu(UKanus aapoHOB IO

npeacraBiaenusm rpymnsl SU(3). 07, 17 , (1/2)" - u (3/2)" - MyJABTUIUIETHI aIPOHOB.
Hapymennass SU{(3) -cummerpus u pacuierienue macc aapoHoB B SU((3) - MynbTUILIETAX.

MaccoBsie (opMynbsl Ui OKTeTa OapuoHOB. MaccoBbie (DOpMyIBI IS TCEBAOCKAISAPHBIX
Me30HOB. MaccoBble (OpMyIbl JUIsl BEKTOPHBIX ME30HOB. @ —¢ - cMelMBaHue. MaccoBble

dbopMyIIBI TS TeKyTUIeTa OapUOHHBIX PE30HAHCOB
5. KBapkoBasi Moie/1b aIpOHOB.

KBapku u ux KBaHTOBBIE UHCHA. U-, d-, C-, S-, t-, b- kBapku. YapmoHuii u 60TTOMOHUI. VcTOpHs
OTKpBITUSL C-, b- W t-kBapkoB. c- W b- amponsl. KBapkoBeni cocrtaB me30HHBIX SUg(3) -
MynbTUILIETOB. KBapkoBblil coctaB OGapuonHbIXx SUH3) - mynpTumuieroB. Mcropus, ycnexu u
TPYIHOCTH TpOCTEHIeld KBapKOBOW Mojaenu. I[IpoOiema CTAaTUCTHKH KBApKOB M MpodiiemMa
yZep>KaHHs KBapKOB B aJ[pOHaX W Ka4yeCTBEHHbIE OCOOCHHOCTH IKCIIEPUMEHTAIBHBIX JaHHBIX MO
riIyOOKO HEYNpyroMy pacCesiHHIO SJIEKTPOHOB Ha HyKiIoHaX. [loHsATHe IBeTa KBapKoOB.
[IposiBiieHHsT LIBETOBBIX CTENEHEH CBOOOJBI KBAapKOB B JKCIEepUMEHTE. lloHsATHE IBETOBOW H
apoMaTOBOM CHMMETPMM KBapKOB M aJpOHOB. [pynmel apoMaTroOBBIX M LIBETOBBIX
npeobpazoBanuii kBapkoB SUdng) u SU(3). TlonsTue kammOpOBOYHOI IIBETOBOH CUMMETpPUU
KBapKOB.

5. O0pa3oBaTe/ibHbIE TEXHOJOTMH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTEIbLHOI0
npouecca no JMCUMIInHe

B npornecce 00yueHus UCIONB3YIOTCS CleAyIOIINe 00pa3oBaTeIbHbIE TEXHOIOTUN:

BBoaHasi JieKUMA — Ja€T IEPBOE ILEJOCTHOE IMPEACTaBICHUE O JIUCLUIUIMHE U
OPUEHTUPYET CTyACHTAa B CHCTEME W3YyYEHHs NAaHHOW JUCHUILUIMHBL. CTYyIECHTBI 3HAKOMSTCS C
Ha3HAuUCHHEM W 3a/ladyaMU Kypca, €ro poJibl0 M MECTOM B CHCTEME yUeOHBIX JWUCIUIUIUH U B
cucTeMe IMOATOTOBKM B LeioM. Jlaercs kpaTtkuil 0030p Kypca, MCTOPHsI pa3BUTHs HAayKH U
NPaKTUKH, JOCTH)KEHHUS B 3TOH cdepe, UMeHa U3BECTHBIX YUCHBIX, M3JIaraloTCs MEePCIIEKTUBHBIC
HamnpaBJieHUus uccienoBaHuil. Ha 3TOM  JeKuuM  BBICKA3bIBAIOTCA  METONWYECKHUE U
OpraHM3allMOHHbIE OCOOEHHOCTH pabOThl B paMKax JaHHOW JAHMCUUIUIMHBI, a TaKXKe Jaercs
aHaJIu3 PEKOMEHIyeMOM yueOHO-MeTOIMUECKOM TUTepaTyphl.

AxageMuyecKkasi JJeKIus (WK JEKIHs 00IIero Kypca) — nocie10BaTeIbHOE N3JI0KEHHUE
MaTepuana, OCYyIIECTBISEMOE IPEHMYIIECTBEHHO B BUIE MOHOJOra IpernojaBaTelis.
TpeboBaHust K aKaJeMUYECKOH JIEKIMU: COBPEMEHHBIH HAay4HBI YpPOBEHb M HACBILIICHHAS
UH(POPMATUBHOCTb, yOeuUTeNbHAas apryMeHTalus, JOCTyIIHash M TIOHATHas pedb, 4YeTKas
CTPYKTypa W JIOTHKA, HalU4Me SPKUX HNPUMEPOB, HAYUYHBIX JIOKA3aTEIbCTB, OOOCHOBAHHIA,
(baxTOB. DiIEMEHTHI JIeKLINU-0ece /bl 00ecreurBal0T KOHTAKT MPENoiaBaTelis ¢ ayAuTOPUEH, YTo
NO3BOJISIET TPUBJIEKATh BHUMAHUE CTYJACHTOB K HambOosiee BaKHBIM TeMaM IUCHUIUIMHBL,
aKTUBHO BOBJEKAaTb MX B y4eOHBIH MpoIlecC, KOHTPOJIMPOBATH TEMI H3JIOXKEHHUS Yy4eOHOro
MaTepuaa B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSATHS.



IIpakTHyeckoe 3aHsATHE — 3aHATHE, IOCBSILEHHOE OCBOEGHUIO KOHKPETHBIX YMEHUH H
HaBbIKOB U 3aKPETJICHUIO MOJyYeHHBIX Ha JIEKIIMU 3HAHUH.

KoncyabTranum — BHUJ y4eOHBIX 3aHATHH, SBISAIOIIMNACA OXHOW M3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CcTylAeHTOB. Ha KoHcCynbTanmusix 1Mo Mpocb0e CTYAEHTOB
paccMaTpuBaloOTCs HauOoJjiee CIIOKHbIE MOMEHTBHI IMPH OCBOCHHMHM MaTepHaja JUCLHILINHBI,
MpernojaBaTelib OTBEYA€T Ha BOIPOCHI CTYAEHTOB, KOTOpPbI€ BO3HHMKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIbHOU PabOTHI.

B nporiecce 00ydeHus: HCHOIB3YIOTCS CIEIYIOIME TEXHOIOTHH 3JEKTPOHHOTO 00yUYeHHUs
Y AMCTAHLMOHHbBIE 00pa30BaTEIbHbIE TEXHOIOTUHU:
DJIEKTPOHHBI y4YeOHbIi Kypc «BBemenme B ¢u3uky aaponos» B LMS
JuiekTpoHHbII yHUBepcuTeT Moodle SIpI'Y, B koTOopoMm:
- TpeICTaBleHbl 3aJaHUs Ui CaMOCTOSTEIbHON palboThl oOyyaromuxcs IO TeMam
JUCIUIUIMHBL U PEKOMEHIAINH 110 UX BBIIOJHEHHIO;
- OCYILECTBJISETCS NPOBEACHHUE  OTIENbHBIX  MEPONPUATUN  TEKYLIEro  KOHTPOJIA
yCIEBAaEMOCTH CTYIECHTOB;
- NPEeACTABIIEHBI TEKCTHI JIEKIIUH 110 OTAEIBHBIM TEMaM JAUCLUIIINHBL;
- NpeACTaBIICHBI IPaBUIIA IPOXOKACHHS MPOMEKYTOUHON aTTECTAllUHU MO JUCLUILIUHE;
- MpeICTaBle€H CIUCOK Y4eOHOM JUTepaTypbl, pPEKOMEHAyeMOH Uil  OCBOEHUS
JUCIUILINHBL,
- IpencTaBiieHa MHpopMauus o GopMe U BPEMEHU MPOBEICHHS 3aHATHI U KOHCYJIbTaLUI
10 JTUCIUIUIMHE B CJIy4ae MPOBEIEHUS UX B JUCTAHLIMOHHOM (hopmMare;
- [OCpPeACTBOM  (opyMa  OCYIIECTBISETCS CHHXpPOHHOE H  (WJIHM) ACHMHXPOHHOE
B3aMMOJICMCTBHE MEXIy OOy4arolmMMHCS M IpenojaBareieM B paMKaxX MH3YUYCHUs
JUCLUIUINHBL.

6. Ilepeyenb JMLIEH3MOHHOTO M (WJHM) CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPaMMHOIO
olecrieyeHusi, MCNOJb3YyeMOro IPH OCYLIECTBJIEHUM O00pPa30BATeJILHOIO Ipolecca Mo
AUCHHUILINHE

B mpouecce ocymectBieHuss 0o0pa3oBaTeNbHOTO  Mpolecca IO  JAUCHUIUIMHE
UCIIOJIB3YIOTCS:

Ui (popMHpOBaHUS MATEPUAIIOB JJIsl TEKYIIErOo KOHTPOJISI YCIEBAEMOCTU U MPOBEACHUS
POMEKYTOUHON aTTecTalMH, 11 GOPMUPOBAHUS METOIUUYECKUX MAaTEPUAIIOB 10 AUCLUIINHE:

- nporpammbl Microsoft Office;

- u3garenbckas cuctema LaTeX;

- Adobe Acrobat Reader.

Jnst popMUPBOAHUS MEKTPOHHOIO Y4eOHOro Kypca «JIeKTpOAMHAMUKAY UCIIONIb3YeTCs
cHCTeMa YIpaBJICHUS JIIEKTPOHHBIMH Kypcamu LMS OnekrponHsiii yHHBepcuteT Moodle
SApl'y.

7. Ilepeyenb coBpeMeHHBIX MNPO(eCcCHOHANBHBIX 0a3 JAAaHHBIX W HHMOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX NPH OCYLIeCTBJIeHUN 00pa30BaTeIbHOIO Mpoiecca no
JUCHUIJIMHE (MIPU He00X0UMOCTH)

B mpouecce ocymectBieHuss 0o0pa3oBaTeNbHOTO  Mpolecca IO JAUCLUIUIMHE
HCIIOJIb3YIOTCS:

ABTomaTtu3upoBaHHas ~ OubnumoreuHo-uHpopmanuonHas cucreMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat_find.php

8. IlepeyeHbr OCHOBHOW M  JONOJHHUTENbHOM Yy4e0HOW JIMTEpPaTypbl, PpPecypcoB
HH(OPMALIMOHHO-TEJeKOMMYHHKAIIMOHHOI ceTH «HMHTepHeT» (IPpH HEO00XOAMMOCTH),
PEKOMEHAyeMBbIX IS 0CBOCHUS AU CHHUIIIMHBI



a) OCHOBHasI JIMTEPATypa

1. CmupsoB A.Jl. BBeieHre B KBAaHTOBYIO XpPOMOJIMHAMUKY: yueO. mocoodue myst By30B. / A. JI.
CmupnoB; Hayu.-meTon. coset yH-Ta ; SApocin. roc. yH-T uMm. I1. I'. Jlemnnosa - Spocnasns: b.u.,
2008. - 99 c.

2. KpacuukoB H.B. HoBas ¢u3uka Ha Gomnbiom aaponHom komaiinepe. / H. B. Kpachuxkos, B.
A. MartseeB; PAH, Un-T sinepusix uccnenosanuii - M.: URSS; KPACAH/L, 2011. - 191 c.

0) 10MOJIHUTE/IbHASA JIUTepaTypa

1. HoBoxwunos 1O. B. Beenenue B Teoputo anemenTapHbix yactull. — M.: Hayka, 1972.

2. Henmumnia H. @. ®usuka sneMeHTapHbIX 9acTull. — M.: Briciias mkomna, 1977.

3. I'azuoposuu C. @usuka anemeHTapHbix yactul. — M.: Hayka, 1969.

4. Hryen Ban Xbey. Jlekunu 1o Teopun yHUTapHOW CHMMETPUH IEMEHTAPHBIX YacThll. — M.:
Artomuspaar, 1967.

5. P.A. Zyla et al. (Particle Data Group). Review of Particle Physics, Prog. Theor. Exp. Phys.
2020, 083CO01 (2020).

9. MaTepunaibHO-TeXHHYecKasi 0a3a, HeoOxoauMasi /Il OCyLeCTBJICHUsSI 00Pa30BaTeJIbHOIO
npouecca no JTUCHHUILINHE

MarepuanbHo-TexHHUYEeCKas 0a3a, He0OX0oaAUMAas JIJIsl OCYIIECTBICHUSI 00pa30BaTEILHOIO
polecca 1o AUCIUIUIMHE BKIIOYAeT B CBOM COCTAaB CIELUAIbHbIE IOMEIECHUS:

- yueOHbIe ayIMTOPHHU ISl IPOBEICHUS 3aHATUH JIEKLIMOHHOTO THUIIA;

- yueOHbIE ayIUTOPUH JJIs IPOBEACHUS MPAKTUYECKUX 3aHITHIH;

- yueOHble ayIMTOPHUHU ISl IPOBEICHHsI IPYNIIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTAlUN;

- yueOHbIE ayAMTOPUM JUISI TPOBEACHMSI TEKYLIETro KOHTPOJIL M TMPOMEXKYTOUHOU
aTTecTaluu;

- IOMEIIEHHUS [T CAaMOCTOSITEIbHON paboThI;

- IOMEUICHUsT JJIs XpaHeHHs W NpO(UIAKTHYECKOrOo OOCIYKUBAHUS TEXHUYECKUX
CpencTB O0yUeHHUS.

CrnenuanbHble MOMENIEHHUS] YKOMIIJIEKTOBAHbI CPEACTBAMU OOYUYEHMS, CIIYKAIlUMHU JJIs
npecTaBieHus yueOHoM nHpopMalun 60IbIION ayJUTOPHH.

[TomereHus: A caMOCTOSITENTLHOM pabOThl 00YYarOIIMXCS OCHAIIEHbI KOMIBIOTEpHOU
TEXHUKOW C BO3MOYKHOCTBIO MOJKIIIOUEHUsl K ceTu «VHTepHeT» M obecrneueHueMm JocTyna K
3JIEKTpOHHON MH(POpMaLmoHHO-00pa3oBaTenbHoM cpene Apl'Y.

ABTOD:

[Tpodeccop kabenps A. 1. CmupHOB
TeopeTudeckon (hu3uku, 1.¢.-M.H.

O00NAHCHOCID, YUeHAas CMeneHb noonucs H.0. Pamunusn



IIpniaoxenne Nel k paboueil nporpaMme AUCHHUIIMHBI
«BBegenue B pu3NKy aApOHOB»

DoH/I OLICHOYHBIX CPEACTB
JJISl IPOBEIeHUS TeKylIeld M MPOMEeKYTOYHON aTTeCTALMHU CTYyIeHTOB
10 AUCHUILTHHE

1. TunoBble KOHTPOJILHBbIE 32/IaHUSI UJIH HHbIE MAaTepHaJIblI,
He00X0AuMbIe VISl OLCHKH 3HAHUH, YMeHHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,
XapaKTepu3yoIMX 3Tanbl (JOPMUPOBAHUA KOMIETEHIUM

1.1 KoHTpoJibHbIE 32JaHNS U HHbIe MATEePHAJIbI,
HCII0JIb3yeMble B IIpoLecce TeKylLIel aTTecTaluu

3aganus A1 CaMOCTOSITEIbHON PadoThI

3aaaHua no Teme N2 4: 3aaaum v ynpaxkHeHVa Mo CoAepPXaHWIO A4aHHOTO pasjena.

1.2 Cnincoxk BONPOCOB M (MJIH) 3aIaHUH 111 IPOBeleHUs POMEKYTOYHOM aTTecTAlMN
CHnuCcOK BONPOCOB K 3a4€Ty:

1. Tunsl pyHIaMEHTAIbHBIX B3aUMOJICHCTBUH.
JlenToHbl, KaTMOPOBOUHBIE OO30HBI U AJPOHBI.
OcHOBHbIE YEPTHI CTAHIAPTHON MOJIENIH IEKTPOCIadoro B3auMOJIeHCTBUSI.

2. M3oronunyeckas CUMMETpHs afipoHoB U rpynmna SU(2).

N3oTonnueckre MyJIbTUILIETHI aIpOHOB.
Martpuiipl H30cuHa Ui AyOJETOB U TPUILJIETOB M UX CBOMCTBA.

3. SU(2)-uHBapuaHTHBIN JIarpaH>KUaH MU-ME30HOB U HYKJIOHOB.
CooTHOIIEHNS MEX/ly MaCCAMH U KOHCTAaHTaMHU CBSI3H IH-ME30HOB U HYKJIOHOB.

4. CTpaHHOCTbH U TUTIEP3aps] aAPOHOB U apoMaTtoBas rpyrma SU(3).
Martpuiipl U30CIIUHA U TUIIEp3apsiia B GyHIAMEHTAIbHOM, OKTETHOM U JIEKYTIJIETHOM
npencrasieHusx rpynnsl SU(3). BecoBble nuarpaMMebl U KilaccupUKalys aJpoOHOB
no npezcrasiaeHusM rpymmnsl SU(3).

5. MaccoBbie popMyJTBI sl OKTETa OAPHOHOB.

6. MaccoBbie popMyIIbI TSI ICEBIOCKATSIPHBIX ME30HOB.

7. MaccoBbie popMyIIBI IsE BEKTOPHBIX Me30HOB. $\omega - \phi$ - cmemuBanue.

8. MaccoBble popMyIbl Ui JeKyTieTa OapHOHHBIX PE30HAHCOB.

9. KBapku 1 uX KBaHTOBBIE YHCla.  U-, d-, c-, s-, t-, b- KBapku.

Yapmonuii u 60TToOMOHUI. cTOprs OTKPBITHS C-, b- U t-KBapKOB.  C- U b- aJIpOHBI.

10. KBapkoBsiii coctaB Me30HHBIX SU(3)-MyIbTHILIIETOB.

11. KBapkoBslii coctaB 0aproHHBIX SU(3)-MyIbTHILIETOB.

12. Ucropust, ycriexu ¥ TpyAHOCTHU MpOCTeHIIeld KBapkoBoil monenu. [Ipobnema cratucTuku
KBAapKOB U IpobiieMa yep>kaHusi KBapKOB B apOHAX U KaUeCTBEHHbIE 0COOEHOCTH
9KCIEPU-MEHTAIBHBIX TAHHBIX 0 TITyOOKO HEYIIPYTOMY PAaCCEesTHHIO AJIEKTPOHOB Ha  HYKJIOHAX.
[TonsTue nBeta kBapkoB. [IposiBIEeHNsT 1IBETOBBIX CTEMEHEH CBOOObI KBAPKOB B AKCIIEPUMEHTE.



13. IloHsATHE 1IBETOBOM M apOMAaTOBOI CUMMETPHH KBApPKOB U aJJPOHOB.
['pyrmiisl apoMaToOBBIX M IIBETOBBIX MpeobpaszoBanuii kBapkoB $SU f(n H$ u $SU ¢(3)$.
[TonsTHE KAMTUOPOBOYHOM LIBETOBOI CUMMETPHM KBAPKOB.

3ayeT BBICTABJISICTCS TI0 PE3YJIbTaTy COOSCEIOBAHUS 110 CIIMCKY BOIIPOCOB BO BPEMSI ClIaun
3agera C y4eTOM CaMOCTOSTEIbHOM PabOThI CTY/ICHTA B TEUCHHE CEMECTPA.

HpaBn.na BBICTABJICHHSA OLCHKH HA JK3aMCHE.

B sk3ameHanmoHHble OMIIET BKIIIOYAETCS JBa TEOPETHUECKUX Borpoca. Ha moaroroBky
OTBETY JlaeTcs HEe MeHee l4Jaca.

Ilo wroram »5K3aMeHa BBICTABISAETCS OJHA M3 OLEHOK: «OTJIMYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIIBHO» UJIU «HEYIOBIETBOPUTEIBHOY.

Onenka «OTJIMYHO» BBICTAaBISIETCA CTYJEHTY, KOTOPBII JEMOHCTPHUpYET IiyOoKoe u
IIOJIHOE BJIAJICHUE COACpKAHUEM MaTepualla U MOHATUMHBIM annapaToM KBAaHTOBOW MEXAaHMKW;
OCYIIECTBJISIET MEKIIPEIMETHBIE CBS3U; YMEET CBS3bIBaTh TEOPUIO C MPaKTUKOW. CTyIeHT naer
pasBepHyTble, IOJHbIE M YETKHE OTBETHl Ha BONPOCHI HK3aMEHAIIMOHHOrO Ouiera Hu
JIOTIOJIHUTENIbHBIE BOIMPOCHI, COOJIIOJIAET JIOTUYECKYIO IOCJIEN0BATENbHOCTh IPHU H3JI0KEHUU
MaTepuana. ' paMOTHO UCTIOJIB3YET TEPMUHOIOIMIO KBAHTOBOM MEXaHUKHU

Ouenka «Xopomo» BBICTABISIECTCA CTYIEHTY, OTBET KOTOPOTO HA DK3aMEHE B LEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE€ KPUTEPHUSAM, HO OTIMYACTCS MEHBIIEH 0OCTOATENbHOCTHIO,
r1yOMHOM, 0OOCHOBAHHOCTBIO U IOJHOTOW. B 0TBeTe MMEIOT MECTO OTIENIbHbIE HETOYHOCTU
(HecylieCcTBeHHbIe ~ OHIMOKM),  KOTOpbIE  HCHPABJISIOTCS  CaMMM  CTYAGHTOM  TIOCIe
JOTIOJTHUTEBHBIX U (WJIM) yTOUHSIOIIMX BOITPOCOB SK3aMEHATOPA.

Onenka «YI0BJIETBOPHTEJIBHO» BBICTABIISIETCS CTYACHTY, KOTOPBIN JAET HELOCTATOYHO
NOJIHBIE W MOCJIEJIOBATEIbHbIE OTBETHl HA BOMNPOCHl HAK3aMEHALIMOHHOrO Ouiera u
JIOTIOJIHUTENBHBIE BOIPOCHI, HO IIPU 3TOM JAEMOHCTPUPYET YMEHME BBIJCIINTDH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE TPU3HAKN U YCTAHOBUTH MPUUYMHHO-CIIEACTBEHHbIE CBA3H. OTBETHI U3Iaraercs
B TEpMHHAX KBAaHTOBOM MEXaHUKH, HO TNPH 3TOM JONYCKAIOTCS OUIMOKHM B OIpPEICIICHUH U
PacKpBITUM HEKOTOPHIX OCHOBHBIX MOHATHH, (POPMYIHMPOBKE IMOJOKEHHHA, KOTOPHIE CTYIEHT
3aTpyIHSAETCS MCIPABUTh camocTosTenbHO. Ilpu aprymeHranmm oTBeTa CTYIOEHT HeE
000OCHOBBIBAET CBOU CyXAeHMs. Ha 4acTh IOMOJHUTENBHBIX BOIPOCOB CTYJIEHT 3aTpyIHSETCS
JlaTh OTBET WJIN AAE€T HEBEPHBIE OTBETHI.

Ouenka «HeynoB1eTBOPUTEIbHO» BBICTABISECTCA CTYJAEHTY, KOTOPBIM JEMOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIE 3HAHUs; OECHOpPSIOYHO M HEYBEPEHHO H3jaraeT MaTepual; He
yYMEET BBIIEISATH TJIABHOE U BTOPOCTENIEHHOE, HE YMEET COCUHATh TEOPETUUECKUE MTOJIOKEHUS C
NPaKTUKOM, HE YCTaHABIMBACT MEXKIIPEIMETHbIE CBS3U; JOIMYyCKaeT TIpyOble OIIMOKM MpU
ONPENEICHUN CYIIHOCTH PACKPBIBAEMBIX IOHATHM, SBJICHWI, BCIIECICTBHE HEIIOHUMAaHHs HX
CYLECTBEHHBIX M HECYLIECTBEHHBIX NPU3HAKOB U CBSI3€H; AT HEIOJIHBIE OTBETHI, JIOTUKA U
IIOCJIEIOBATEIBHOCTh M3JIOKEHUS KOTOPBIX MMEKT CYLIECTBEHHBIE W INPHUHIMIIHAIBHBIC
HapylLIeHHUs, B OTBETAX OTCYTCTBYIOT BBIBOJBI. JlONOJHUTENIBHBIE M YTOYHSIOUIME BOIPOCHI
JK3aMEHAaTOpa HE IPUBOAAT K KOPPEKUHMH OTBETOB cTyAeHTa. Ha oOCHOBHyr d4acThb
JIOTIOJIHUTENBHBIX BOIIPOCOB CTYJEHT 3aTPyAHAETCS AaTh OTBET WJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «HeynoBneTBOPUTENBHO»  BBICTABISIETCS TaKXKE CTYJICHTY, KOTOPBIM  B3sI
9K3aMEHAIlMOHHBINA OUJIET, HO OTBEYATh OTKA3aJICs.



IIpnioxenne Ne2 k paboueil nporpaMme AUCHHUIIMHBI
«BBegenue B pu3NKy aApoOHOB»

MeTonnquKne YKazaHud 1JIfl CTYACHTOB 110 OCBOCHUIO TUCIHUIIVIMHBI

OcHoBHOI (hopMOIl M3NIOKEHUST y4eOHOTo MaTepuaia mo aucuuiuinHe «BBenenue B
bu3MKy apoHOB» SABISAIOTCS Nekuuu. [1o psay TeM mpeaycMOTpeHbl IPaKTHUECKHUe 3aHATHS, Ha
KOTOPBIX TPOMCXOJHUT 3aKPEIUICHWE JICKIIMOHHOTO MaTepHaja ITyTeM ero MPHMEHCHUS s
pelIeHUs 3a/1a4 U BBHITIOTHEHUS YITPaKHEHUH.

OcHOBHasl TIeNIb pPEIICHUS 3aJad — IOMOYb YCBOWTH (yHIAMEHTAIbHBIC TOHSATHUS
apoMaTOBOM CHMMETPHH aJpPOHOB U TMPUOOPECTH HABBIKM H3BJICUCHUS CIEACTBUNA M3 ITOU
cummeTpun. I penieHns BceX 3a/1a4 HeoOXO0AMMO 3HaTh ¥ TIOHUMATh JICKITMOHHBIM MaTepHall.
[ToaTomy B mporecce H3y4YeHHs] TUCIHUIUIMHBI PEKOMEHIYETCS pETyJsipHOe TOBTOPEHUE
MPONICHHOTO JICKIIMOHHOTO MaTepuana. Matepuai, 3aKOHCIICKTHPOBAHHBIA Ha JICKIIHSIX,
HEOOXOJMMO JIOMa elle pa3 MpopadaThiBaTh U MpPU HEOOXOJUMOCTH JOTMOJHATH WH(OpMAIIUEH,
MOJTyYEHHOW Ha KOHCYJIbTAIMSIX, IPAKTHYECKUX 3aHATHAX WIH U3 YICOHOU JTUTEPATYPHI.

Jl7is mpoBepKH M KOHTPOJI YCBOCHUS TEOPETUYECKOTO MaTepuana W MpuoOpPETEHHBIX
MPAKTHYCCKUX HABBIKOB B TCUCHHUE OOYUYCHHS ITPOBOISATCS MEPOIPHATHS TEKYIICH aTTeCcTalluu
B TEUYCHHE CeMecTpa H3yueHHUs AUCHUIUIMHBL Taike (mpu HE0OXOJUMOCTH) MPOBOISATCS
KOHCYJIbTAIIMH 110 BOIPOCAM, BBI3BIBAIOIIMM 3aTPyIHECHUS IIPH UX YCBOCHHH.

B xonie cemecTtpa u3yueHUs] AUCHMILTUHBI CTYACHTHI CAAIOT 3a4eT. 3a4eT MPOBOAUTCS
110 TEOPUH C YUETOM YMEHUS MOJydaTh U3 apPOMATOBOM CHMMETPHH aJIPOHOB IKCIICPUMEHTAIIBHO
poBepsieMbIe PE3yIbTaTHI.

YcnemrHoe yecBoeHHE Kypca TpeAroiaraeT Cepbe3Hyl0 HajJ HUM paboTy, U MOCEHICHUE
BCEX ayJAMTOPHBIX 3aHITUN SBISETCS COBEPIICHHO HEOOXOAUMBIM JIJISl 3TOTO YCIOBHEM.

YyeoHo-MeToaH4IECKOE 00ecreueHne
CAMOCTOSITEJIbHOM Pa0oThI CTYJ€HTOB MO0 IUCHUILIUHE

J171s caMOCTOSITENbHOM pabOThl pEKOMEHAYETCS UCIIOIb30BaTh YUEOHYIO JIUTEPaTypy:
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Tarke mis mombopa ydeOHOW JMTEpaTypbl PEKOMEHIYETCS HCIONb30BaTh IMUPOKUI
CHEKTP MHTEPHET-PECYPCOB.



