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AHHOTANMA

B ommume ot mopaBnstomiero OONBLIIMHCTBA CIIELMANBHBIX KypCOB MO "KBAaHTOBOW TEOPHM MO IS
TEOPETUKOB" ATOT NMPEACTABISIET U3 ceOsl HAYUHBIN B3I/ HA KBAHTOBYIO TEOPUIO OIS JUIA BCEX (PU3UKOB.

B mepBoii yactu kypca "KBantoBas Teopus mons" (oceHHHMH cemecTp 4 Kypca OakajnaBpuara) U3ydaeTcs
Teopus Buraepa moctpoenus 6asuca CBOOOAHBIX PEJIATHBHCTCKUX MOJNEH B MPOCTPaHCTBE MUHKOBCKOTO,
teopusi mpeacrasienuid rpynnsl SL(2,C), mociie 4ero mpoBOAMTCS BTOPUYHOE KBAaHTOBAHUE CKAJISIPHBIX,
CIIMHOPHBIX U BEKTOPHBIX IMOJIEH B MPOCTPAHCTBE KBAHTOBBIX cOcTossHWUN Doka. BBomsTCs KalmOpOBOYHBIC
B3aMMOJICHCTBHS M PacCMaTPUBAETCSl PEIICHUE KYJIOHOBCKOW 3a/aud Ui CKaJSIPHOTO M CIIMHOPHOTO IOJei
KaK TOYHO, TaK M B paMKax IMOCTpoeHus 3((HEKTUBHOTO ACHCTBUSA A0 BTOPOTO MOPSAIKA MAIOCTH IO 00paTHOM
CKOpPOCTH CBETa.

Jlanee mnpoBOAWTCSA NOCTPOEHUE AMArpaMMHOM TexHMKM @DeilHMaHa Ha OCHOBE  yYpaBHEHMHU
[IBuHTepa--Jlalicona B mpeAcTaBIeHHMM KOHTUHYAIbHOTO HMHTerpana. M3maraercs ¢opmanu3Mm mocTpoeHHs
HaOII0OaeMbIX BEPOATHOCTHBIX BEJIMYMH IJIi KBAHTOBBIX IEPEXOAOB B PEISTHBUCTCKOW TEOPUH: CEUCHHM
paccessHMUs W IUMpPUH pacnanoB. PaccMarpuBarorcst Tunuusbele npoueccsl CranzaptHoi  Mopenu
KaJMOpOBOYHBIX B3aMMOJCHCTBUN 3J€MEHTApHBIX 4YacTHL B JPEBECHOM NpuOmmkeHuH. M3maraercs
MeXaHNU3M XWITCa HapyIIEHHs JIOKAaJIbHOM 3JIEKTpocaaboil CHMMETpHH, a TaKXkKe MPOBOAUTCS CPaBHEHHE CO
CllydaeM CHOHTAaHHOTO HapylleHHUs II00adbHON KaauOpOBOYHOW CHMMETPUU C HEU30EKHBIM IOSBICHHUEM
06e3MaccoBOil MOIBI --- TOJNJCTOYHOBCKOTO Oo030Ha. M3maraercs KBapkoBasi MOJENIb aJPOHOB U OCHOBBI
KBaHTOBOH xpomoxumHamuku. OmnuceiBaeTcs BBerenue ayxoB @Danneesa--IlomoBa B ¢opmanuzme
KOHTHHYaJbHOTO HHTErpaja M BBIBOAATCS CIEAYyIONIMEe W3 KaauOpOBOYHONH HWHBAPUAHTHOCTU ACHCTBHSA
TOXKIECTBA CnaBHoBa--Teiinopa-- Yopaa--Takaxamy, B TOM qucle, c HCIIOJI30BaHNEM
BRST-unBapuantHOCTH.

[IpakTHuecKUM UTOrOM YCBOEHHS NEPBOM YAaCTH Kypca JOJKHO CTaTh YBEPEHHOE BBIUHCIECHHE CTYIACHTAMHU B
paMKax TEOpUH BO3MYILLUEHUHN CTaHAAPTHBIX AUarpaMM TUIa IIMPHUHA JICNTOHHOIO pacnaja MIOOHA U CEYeHHE
UIEKTPOH-TIO3UTPOHHON aHHUTHJISIUY B Iapy MIOOH-aHTHUMIOOH.

B memoM, oT ocBOMBIIETO Kypc CTyA€HTa HE TpeOyeTcs BOCIPOU3BOAUTH BCE TEXHUUYECKHUE BBIKIAIKH
CaMOCTOSATEJILHO 0€3 HCIIOIb30BaHMS JUTEPATyphl, HO MPEAIOIaraeTcs, YTO0 ypOBEHb MOHUMAaHUS IpeaAMeTa
HACTOJIBKO BBICOK, YTO CaMH BBIKJIAJKH, YTO Ha3bIBAeTCs, "MPO3pavyHbl" M NpU HAJZOOHOCTH aHAJIOTMYHBIC
BBIYHMCIICHUS] MOTYT OBITh IIPOBECHBI CTYJCHTOM JIOCTATOYHO ONEpPaTUBHO M Oe3 OMMOOK, a HE TaK, CIIOBHO
HY’>KHO M3y4aTh BOIIPOC C YUCTOT'O JINCTA.

1. leau u 3apauu
eap AUCUMNIMHBI

Wzyuenne CcOBpEeMEHHOTO TEOPETHUYECKOIO armapara H3y4eHus (QyHAaMEHTAIbHOW CTPYKTYpPbI
MHUKpPOMHpA U ero (HeHOMEHOIOTHH.

3agauu AU CHUILIHHBI

[IpakTHueckMM HMTOTOM YCBOEHHSA NEPBOM YacTH Kypca JOJDKHO CTaTb YBEPEHHOE BBIYMCIECHUE
CTYJEHTaMU B paMKaX T€OpUHU BO3MYILEHUIN TUIIOBBIX JUarpaMM Kijacca ILIMpHUHA JENTOHHOIO paciana
MIOOHA U CEYEHUE DIEKTPOH-TO3UTPOHHON aHHUTWIALIMY B MIOOH-aHTHMIOOH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HanmMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl JOCTHKEHHUS] KOMIIETEHIIUN
YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, VK-1.1 AnanusupyeT 3a7auy, BbIICIsAA dTallbl €€ PEIICHHUS,
KPUTHYCCKUI aHAIHU3 U CUHTE3 HHpOpMAIHK,  |JACHCTBHS IO PEIICHUIO 3a/1a4K
OPUMCHSATH CHCTEMHBIN MOAXOA uist perneHust | VK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
MOCTAaBJICHHBIX 3a7a4 (dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU
OIIK-1 Criocoben npuMeHsTh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh IMyTH €€ peleHUs
AR o nmer dhvrnvyrrean 2 ramAs ramrrrrA AvarTor Y AT \




vvjiav i \PYIJJ{II\U'NIGIUlVlall/l‘iCbl\l/lA n \YLJll/l)
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B
npodecCuoHaTbHON e TEIHHOCTH

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
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHUI M pa3paboToK

OIIK-5.2 OOmagaeT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWH Ha OCHOBE W3YYCHUS JIMUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOM (pHU3nKN

IIOHATHUSAMMU,

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelIleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOU

dhopme

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

[1K-4.1 3Haer 4ncieHHbIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

Teopuss Buraepa moctpoeHust 0a3zuca CBOOOAHBIX PENSATHBUCTCKUX TMOJIGH B TPOCTPAHCTBE

MI/IHKOBCKOFO, TCOpHUA HpeI[CTaBJ'IeHI/Iﬁ

rpynnsl SL(2,C), Bropu4yHOE KBAaHTOBAaHWE CKAJSIPHBIX,

CIIMHOPHBIX M BEKTOPHBIX MOJICH B IMPOCTPAHCTBE KBAHTOBBIX cocTossHMH Doka, KaauOpOBOYHBIC
B3aUMOJICHCTBUS, PEIICHUE KYJIOHOBCKOW 3a/ladul JJIsl CKAJIIPHOTO U CIMHOPHOTO TUIEH KaK TOYHO, TaK
W B paMKax MOCTpocHHsI 3PQPEKTUBHOTO JEHCTBUS JIO BTOPOTO MOPsJKAa MajoCTH IO oOpaTHOH

CKOpPOCTH CBCTA, MNOCTPOCHHUC

nuarpaMmMHod  TexHuku DeitHmana

Ha OCHOBE YypaBHEHHUU

[IBunurepa--Jlalicona B MpeacTaBIEHMM KOHTHHYAJIBHOTO WHTErpana.,(hopMaiu3M TMOCTPOCHUS
HaAOIIOMaeMbIX BEPOSTHOCTHBIX BEJIMYMH JJIS1 KBAHTOBBIX II€PEXOAOB B PEISTHUBUCTCKONW TEOPHU:

CEUeHMH paccesHus U LIMPUH paclaioB.
YMETb:

Bbruucisate B paMkax T€OpUM BO3MYILIEHUN TUIIOBBIX JAUarpamm Kjacca IIMPHUHA JICITOHHOIO paciajia
MIOOHA U CEYEHUE DIEKTPOH-NO3UTPOHHON aHHUTWIALIMY B MIOOH-aHTHMIOOH.

BJIAJIETh:

Armnmapar KBaHTOBOW TEOPHH IOJII B paMKax TEOPHH BO3MYLICHHH, METOIbI ONHMCAaHUS HeaOeleBhIX
KaJIMOPOBOYHBIX TEOpHUH, BKJIIO4as OCHOBBI CTaHAApTHOM MOjENH, pa3MepHas perysspu3anys,

[IEpEHOPMHUPOBKA B OJTHOM IETIIE.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

CeMuHapsI pabora

Jlexunn JlaGopar. paboTsl




1 CB0OOIHBIC PETSITUBUCTCKUE TIOJS. 9 6 14

) BropuyHoe KBaHTOBaHHE CKaJISIPHOTO 3 ’ 6
TOJIsI.

3 CBoOOIHBIC BEHJICBCKHE U JUPAKOBCKUE 6 4 10
CIIMHOPBI

4 KannbpoBouHoe BEKTOpHOE TI0NIEe 3 2 6

5 PensTuBHCTCKAs YacTUIa B KyJOHOBCKOM 3 ’ 6
noJse

6 HepensituBucrckoe npUOIMKEHUE: 3 5 6
3 deKTUBHAS TEOPHSI

7 Huarpammer Oeiitnmana 12 8 15

8 Cnaboe B3anMoJIeHiCTBHE 3 2 6

9 Ksapku 3 2 6

Hroro wacos 45 30 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmi)
1. CBoOOIHBIC PENSATHBUCTCKUAE TIOJSL.

I'pynna JlopeHua: renepaTopsl BpallleHU, ©X KOMMYTAaToOp, CIIMH BEKTOPHOW YaCTULIBI, TIOJHBII

MOMEHT KOJHMYEeCTBAa [BIDKCHMS, TeHeparopsl OycToB M monHas anreOpa rpymnnsl Jlopenna,
COOCTBEHHBIE OPTOXPOHHBIE MPeoOpa30BaHUs, AUCKPETHHIC OINEPALMUd WHBEPCUU MPOCTPAHCTBA U
BpeMeHH, Kilaccudukaius mpeodbpa3zoBanuii moaHoH rpymsl Jlopenma, 6asuc noneit u rpynma SL(2,
C), pensITUBUCTCKHE CHUHOPBI, MHIEKCHl C TOYKOH M 0e3 TOukH, 4-BEKTOpHOE IOJIeé B TEPMHUHAX
CIIMHOPHBIX uHIeKcoB. [pymnma Ilyankape: TpaHcisiuuu W HeonHopopHas rpymmna JlopeHua,
KOMMYTAaTOpbl reHeparopoB, Bektop Ilaynu-Jlro6anckoro, knaccudukamnus Burnepa njis MacCUBHBIX
u 06e3MaccoBbIX TMOJIEH, CHMPAILHOCTh, KUPAJIbHbIE MO, AEHCTBUE AUCKPETHBIX PeoOpa3oBaHui Ha
reneparopsl, CPT-reopema.

2. BTOpI/ILIHOe KBAHTOBAHUC CKAJIAPHOTO IOJIA.

CB0OOHBIE KIIACCHUYECKHE BEIIECTBEHHOE M KOMIUIEKCHOE CKAJISIPHBIC IOJIS, IMOJOKHU\TEIbHO- U
OTPHLATENIFHO-YaCTOTHBIE PELICHHUS, COBOKYHMHOCTh OCLMIISTOPOB, JUHAMUYECKHE IEpPEeMEHHbIE
[OJsl M HUX KBAHTOBAHUE, OIEPATOPbl POXKIEHUS M YHUUYTOKEHMsI CKaJSIPHBIX YacTHL, HX
3aBHCUMOCTb OT BPEMEHHM M KOOPAMHATHI, KJIACCHYECKOE IOJIE€ KaK CpelHee 3HAaueHHE omeparopa
OoJIsI IO KOIEPEHTHBIM COCTOSHUAM, npocrtpaHctBo Poka, Toxk Hérep, omeparop 3apsina,
AHTHYACTULBI, 3apAJ0BOE CONPSHKCHWE M HWHBEPCHH IPOCTPAHCTBA U BPEMEHH B (HOKOBCKOM
[IPOCTPAHCTBE M UX ACHCTBUE HA KBAaHTOBAHHOE CKaJLsipHOE nose. CKaIsIpHOE I0JIEe ¢ UCTOUHUKOM:
npuyuHHas (QyHKUUs [puHA, aMIUIMTyAa KBAaHTOBBIX IEPEXONOB IMPH HAIMYMM HCTOYHHMKA Kak
MPOU3BOIAIIHNN (DYHKIIMOHAT MHOTOTOYeUHBIX (pyHKIWMiA [ prHa, T-npousBeneHe OnepaTopoB Mo U
HUHTErpajl 0 TPAECKTOPHSIM, IPOU3BOIAIINHN (PyHKUIMOHAT CBA3HBIX GyHKuMi ['puHa, mpeodpazoBanue
Jlexxanapa OT HCTOYHUKOB K TONMSAM U (GyHKUHMOHAN d((HEKTUBHOTO JCHCTBHS. YpaBHEHUS
[IBunrepa-/aiicona. I'onomopdHOe npencTaBieHue Ui HHTErpaia 1Mo TPACKTOPUSIM, HOPMaIbHOE
yHOpSAI0YEHHE, aCUMITOTUYECKHUE COCTOSHMSA, CTa0MIBHOCTh BAaKyyMa, NEpeXOfbl BaKyyM-BaKyyM
IpU HaJUYUU HUCTOYHHUKOB, (EHHMAaHOBCKHE TpaHWYHBIC YCJIOBUS, HPUYMHHBIA MPOIAraTop
deiinmana, (uznyeckuid cMmbici aByxToueuHoOW ¢yHkimu [puHa, $\mathscr{S}$-marpumna kax
($yHKIMOHAN OT CBOOOJHOIO KJIACCHYECKOTO peIIeHUs, (U3NYECKHH CMBICT KO3()()UIMEHTHBIX
GyHKIMHA, MX CBA3b C MHOTOTOYEYHBIMH (QyHKIMAMH [puHa, rpaduyeckoe mpeacTaBICHHE
PELYKIMOHHBIX (hopmyt.

3. CBobOonHbIE BEINIEBCKUE U JUPAKOBCKHE CITMHOPBI



YpaBHEHUS ABHKEHHS JUI KUPAIbHBIX 0€3MacCOBBIX CIMHOPOB Belnst, aelicTBuEe KUpajJbHOTO MMOJI,
raMWIBTOHHAH M 3apsii, 0a3UCHbIE CIMHOPHl M KBAaHTOBAaHHME BEHJIEBCKOTO CIIMHOPA, AaHTUYACTHILIBI C
MPOTUBOMNOJIMKHON crnupanbHOCThIO M CP-uHBapmaHTHOCTb, MHBEPCHS BPEMEHH, 0€3MacCOBBII
OoucnmHop Jlupaka W omepanusi IPOCTPAHCTBEHHON WHBEPCHH, TaMMa-MaTpuIbl U UX anredpa,
KHpaJIbHBIE TPOEKTOPBI, AUPAKOBCKM COMPSDKEHHBIN CIOMHOP, 3apsAJ0BOE CONpSKEHHUE OMCIIHMHOPA,
JUPAKOBCKMH CIUHOP C Maccoi, ypaBHeHHE Jlupaka, KBaHTOBaHME, IPOEKTOPHI Ha COCTOSIHUS C
3a/laHHBIM 3HAUE€HUEM CIIMHA, CyMMa 10 MOJISIpU3alMsIM, IpeAcTaBiaeHue Jlupaka Juisi raMMa-MaTpHull,
KOBapuaHTHbIE OWMHEiHbIe Mo OucnmuHopaM /Jlupaka TOKH, TUCKPETHBIE CHUMMETPHUU IJIS MO
Hupaka, 3apsi10BO CaMOCOIIPsKEHHBIE CITMHOPBI Maiiopana, MaiiopaHoBckas Macca. [lome /upaka ¢
HCTOYHUKOM: [IPOIIAraTtop 3J1eKTPOHa.

4. KannOpoBouHOE BEKTOPHOE TTOJIE

BekropHoe mone u ypaBHeHMs MakcBeiia, LUPKYJISpHAs TOJSpU3aIis, IMPONOJIbHOE TIOJE,
npeobpazoBanus JlopeHna u KaiuOpoOBOYHAsE WHBAPUAHTHOCTB, JEWCTBUE VISl MONEPEYHBIX MO,
KBaHTOBAaHHOE II0Jie, MAacCCHBHOE BEKTOPHOE TOJle, YypaBHeHHE [Ipoka, KannmOpOBOYHOE
npeobpa3oBanre 0Oaszuca TWIBOEPTOBA MPOCTPAHCTBA B HEPEISTUBUCTCKOM W PEISITUBUCTCKON
KBaHTOBOM MEXaHHKE, OTepalusl TPAHCIIMA M KOBapUaHTHAs MPOM3BOAHAS, KAIHOPOBOYHOE IIOJIE,
TEH30p HANPSDKCHHOCTH KaK KOMMYTarop KOBapMAaHTHBIX  HPOW3BOAHBIX, MHUHHMMAalbHOE
B3aUMOJICHCTBHUE 3apSHKEHHBIX PENIITHBUCTCKUX YaCTHUI] C KATMOPOBOYHBIM TTOJIEM.

5. PensatuBucTCKas JacCTulla B KYJIOHOBCKOM I10JIC

CriekTp aTtoM BOAOPOAA M3 PEISTUBUCTCKOTO ypPaBHEHMs IS CKaJSIPHOM YacTHULBL, CBEACHUE K
HEpEJIITUBUCTCKOMY YPaBHEHMIO, DPACIIEIUICHHE YPOBHEH IO OpOMTAaIbHOMY MOMEHTY, CIIEKTP
ypoBHeH u3 ypaBHeHus J[lupaka, KBAaHTOBBIE 4YHCIAa COCTOSIHHH, BaKHOCTh $P$-uetHOCTH,
paclleIuIeHue YpOBHEH 10 TOJTHOMY MOMEHTY.

6. HepenstuBucTckoe npudiImkenne: 3pQeKTHBHAS TEOPHS

OmnepatopHoe ypaBHEHHUE LTS JBYXKOMIIOHCHTHOTO CITHHOPA BO ~ BHEIIHEM I10JI€ B OTHOYaCTHYHOM
NPUOIIVKEHUH, PA3JIOKEHHE OIepaTopoB B Psii [0 MAJOMY OTHOLICHHUIO V/C, BEAYIIMi BKJIaj] B
HEPEIITUBUCTCKOE TNpHOMKeHHEe, d(QeKTHBHOE AeWcTBHE sl crnimHOopa [laynm, MarHWTHBIH
MOMEHT 2iekTpoHa u ¢aktop Jlanne g=2, mompaBku K 3(h(EKTUBHOMY JCHCTBUIO B clydac
IBIDKCHUS B CTAaTHYECKOM IMIOTCHIMAJIC, pOJb  HOPMHUPOBKM 3apsja Ha EIUHHILY, HpUpoIa
KUHETHYECKOM TIONpaBKH,  CIHMH-OPOUTAIBHOTO B3aMMOJCHCTBHS W JapBUHOBCKOIO 4ICHA,
PENSATHBUCTCKHE TIONPABKU KaK BO3MYILEHHE B aTOME BOAOPO/IA.

7. Auarpammel OeliHmMaHa

VYpaBuenusi [lIBunrepa—/lalicona B KBaHTOBOW DJIEKTPOJMHAMHKE M WX Trpaduieckoe
MpECTaBICHUE, TEOpUs BO3MYLICHHH B (OPMYIMPOBKE KOHTHHYaJbHOI'O HHTErpaja, MpaBuiia
deliHMaHa, MaTPUYHBIE AJIEMEHThI C XPOHOJOIMYECKUM YIIOPSAJOYMBAHUEM, aMIUINTY/Ia KBAHTOBOTO
nepexofa NpH HaJW4YMM BHEIIHUX IOJIEH, COXpaHEHWEe 4-MMITyJbca, BEPOATHOCTH MEPEXOAa B
CIUMHMIy BPEMEHM B EAMHHYHOM 0ObEeMe, TMOTOK B  PEISTHBUCTCKOM  HOPMHPOBKE,
Qg depeHanbHOE ceueHHe, IUPUHA Paciaia.

8. Cnaboe B3auMoJIeiicTBUE

CnaOblii 3apsKeHHBIH TOK, YeThIPEX(pepMHOHHOE B3aUMOJICHCTBHE W paciiaj HEUTPOHA, MOKOJICHUS
nenTtoHoB, W-0030H, pacmal MIOOHA, pachaj 3apshKeHHOro IHOHa, KaluOpoBOo4YHOE ciaboe
B3aMMOJCICTBUE U HEUTPAJIbHBIN TOK.

9. KBapku



KsapkoBast mozenb agponoB. LBer. KBanToBast xpoMonnHamMuKa - KaTHOPOBOUHAS] TEOPHUS CUIIBHBIX
B3amMoJieiicTBuii, TeHepatopsl rpymnel  SU(3), dyHmamMeHTanpbHOe W MPHUCOEIUHEHHOE
npencrasnenus rpynnsl SU(3), matpuusl [enn-Mana, camoneiictBue HeaOelIeBbIX KaJIMOPOBOYHBIX

BEKTOPHBIX 0030HOB - TIOOHOB. KammbOpoBounoe yciosue u Tprok Dannena-Ilomnosa:
KOHTUHYaJIbHBI MHTErpan B HeaOeleBbIX TEOpHUSIX IOJIs, Mponararop KaauOpoBOUHOro 0O30HA B
Ppa3IMYHbBIX KamnOpOBKax, IyXH ®annesa-Ilonoaa. ToxnecTsa

CnasnoBa-Teitnopa-Yopaa-Takaxamu. BRST-unBapuantaocTs neiictus.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

JlekunoHHast ayAuTOpHs, 10CKa, MEJ.
6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas 1uTEparypa

1. KeanToBas mexanuka [Tekct] : Kypc neknuii : [yue6. mocobue ans By30B] / B. B. Kucene .— M. :
MIIHMO, 2009 .— 560 c.

JomnonHutenbpHas auTeparypa

1. KBanToBas snekrpoaunamuka [Texcr]| : yue0. mocoOue i cTy/ieHToB ¢u3. cren. yH-ToB / B. B.
Bbepecrenkwuii, E. M. JIudum, JI. [1. [Turaesckuii .— 4-¢ u3a., ucnp. — M. : ®uszmariur, 1989, 2001,
2002, 2006 .— 720 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://sites.google.com/view/ktp-fopf/

Texymas nHpopManus M0 AUCUUIUINHE, BKIIIOYAs TECTHI, YCIIEBAEMOCTb, TEKCT JICKIHA, BUACO
CEeMUHApOB, KOHTAKTHas HH(opManus

A Taroke arXiv.org nekiun u3 mukna TASI

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

arXiv.org crarbu pazaenos hep-ph, hep-th
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM IMOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUsA AUCHUIUIMHBI CTYACHT NOJIKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOIPOCHI, MNPCAHA3ZHAYCHHBIX JIA
CaMOCTOATEJIIbHOI'O U3YUCHUS

— peleHue 3aad, MpeAjaraéMpIx CTyJIeHTaM Ha 3aHATHAX;
— TIOATOTOBKY K BBITIOJTHEHHIO 3aJJaHHUI MPOMEKYyTOUHOM aTTeCTallru.



[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JIMCITATUIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



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
Du3Tex-KIIacTep aKaJAeMUIECKON U HayuYHO! Kapbephl
Kypc: 4
kBaTuuKkanus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3paborunk: B.B. Kucenes, n-p ¢uz.-Mart. HayK, TOIEHT, Tpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

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

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYEeCKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKON annaparype

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

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

IIK-1.1 Bnameer  yHmameHTanbHBIMU
3aKOHAMU U TEOPHUSIMHU COBPEMEHHOU (DU3UKH

IIOHATUSAMU,

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEI0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[TK-2.3 CrniocobeH npencTaBisTh HaydyHbIC YTBEPKICHUS, UX
000CHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO M TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHANBHON ayIUTOPUM, B NHUCBMEHHOH M YCTHOU

dopme

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer yncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «KBanToBas TCOpU: MOJIA. Yacts 1» 06}"{3}011_[1/1171051 JOJIDKCH:

3HAThb:

TCOpI/Ifl BHrHepa MNOCTPOCHUA basuca CB060)_IHLIX PCIAITUBUCTCKUX Imojieii B MMPpOCTPAHCTBE

MUHKOBCKOIO, TEOpHUs MPEeACTaBICHUN

rpynnsl - SL(2,C), BTopuYHOE KBAaHTOBaHHE CKaJISPHBIX,

CIIMHOPHBIX W BEKTOPHBIX TOJEH B NPOCTPAHCTBE KBAaHTOBBIX COCTOSAHMH Doka, KaauOpOBOYHBIE
B3aMMOJCUCTBUS, PEILICHUE KYJIOHOBCKOM 3aJ1a4yy JUIsl CKaJSIPHOTO M CIIMHOPHOIO IUIEM KaK TOYHO, TaKk
U B paMKax MocTpoeHHs 3(PQPEKTUBHOrO IEHCTBHS A0 BTOPOrO MOPAIKA MAaJOCTH IO OOpaTHOi

CKOpOCTHU CB€TAa, IIOCTPOCHHUC

nuarpaMMHOM  TexHukn DellHMaHa Ha OCHOBE

YpPaBHEHUI

[lIBunrepa--Jlalicona B MNpenCTaBICHUH KOHTHHYaJbHOIO HHTErpaia.,popManu3M MOCTPOCHUs
HaOJIIOaeMbIX BEPOSTHOCTHBIX BEIMYMH MJISI KBAHTOBBIX IIE€PEXOAOB B PEISTUBUCTCKOW TEOPHUH:

CEUEHHI paccestHus U IIUPHH paciaioB.
yMeTh:

Brruncnate B paMKax TCOpUHr BO3My1.LIeHPII>i TUIIOBBIX AHUAarpamMm KijiacCa mHrpHHa JICOTOHHOI'O pacrajga
MIOOHA U CCUCHHC BHeKTPOH-HOSHTpOHHOﬁ AHHUTWIAIHUA B MIOOH-aHTHUMIOOH.

BJA€Th:

Anmapar KBaHTOBOW TEOpUH IOJS B paMKax TEOPHM BO3MYIICHMH, METOIbI ONHCAHUS HeabelIeBbIX
KaJMOpOBOYHBIX TEOpHH, BKJIIOYAas OCHOBbl CTaHOApTHOW MOIENH, pa3MepHas peryispu3anus,

MEepPEHOPMHUPOBKA B OITHOM TETIIE.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. TlpaBuna @eilHMaHa B TEOPUU IOKABCKOTO B3aMMOJEHCTBUS crnuHOpHOTO mnons [upaka c
BEIECTBEHHBIM CKAJIIPHBIM I1OJIEM

2. Jlokazarb, 4YTO pAa3JOKEHHUE CBSI3HBIX JUarpaMM IO METISIM COBHAJAET C PA3JIOKEHUEM IO
nocrosguaou Ilnanka

3. BeiBectu ypaBHenus llIBunrepa--Jlaficona u rpaduueckoe mpejcTaBleHUE ISl TBYXTOYCUHON
BEPIIMHHON (PYHKIUH I CKATSIPHON AIIEKTPOINHAMHUKH

4. O¢ddexruBnsbiii norennuan Koynmena--BaitnOepra
5. HetictBue YepHa--CaiimoHca

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. BbuucIuTh MUPHUHY ABYXYaCTUYHOTO pacnaga Z-0030Ha Ha HEHTPUHO

2. BeIuuCINTh BpeMs ABYXYaCTHYHOIO JIENTOHHOIO pacmaza 3apsyKeHHOI0 TMOHA

3. bokcoBas KBapKoBasl [uarpaMmma AJis Ipolecca oOCHMLUIAINN HeNTpanbHblii K-Me30H0B
4. Borancnuth GyHKLIMIO PACIICTIIICHUS NAPTOHBIX paclpeaeiieHUH KBapKOB

[Ipumepsl 3K3aMeHAIMOHHBIX OUIIECTOB
buner 1.
1. Dddexr Xurrca B abeneBoii Teopun

2. CBs3p uucla MeTeNb C YWCIOM BHYTPEHHUX JIMHHH M BEPIIMH B auarpamme. PasnoxeHue
¢dbyHkroHana cBsa3HbIX GyHkui ['puHa mo h u yucny nerens

buner 2.

1. VYron BaiinGepra u macca Z-6030Ha

2. PenaTuBHCTCKas HOPMHPOBKA OJHOYACTHYHBIX COCTOSHUI U pacueT nuddepeHraabHOl MUpUHBI
pacmana

burer 3.

1. T'enepatopsl BpamieHui u OycToB, UX KOMMyTaTop u 6a3uc nosnei B anredpe sl(2,C)

2. CnaOsle 3apsipKeHHBIE TOKM U JICTITOHHBIN paciaj T-Me30Ha

burer 4.

1. MaiiopaHoBckuii cnuHOp. CpaBHEHHE MAacCOBOTO WIEHA JAWPAKOBCKOIO M MailOpaHOBCKOTO
CIIMHOPOB. MexXaHM3M seesaw U MaclTad MacChl HEHTPUHO

2. ACHMIITOTMYECKH CBOOO/IHBIE COCTOSIHUS M PEAYKIIOHHbIE (hOPMYJIBI

buer 5.

1. BeieBckuil CIMHOP: TIOJOKHUTEINBHO W OTPHUIIATEIILHO YaCTOTHBIE MOJbI, PyHKIUS ['aMHuIbTOHA U
3aps/, CBA3b CIIMHA CO CTAaTHCTUKOM

2. Cas3b koHCTaHTB DepMu ¢ BAKYyMHBIM CPEJHUM MOJIs1 XHUTTCa

Kpurepun oneHuBaHus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka oOmM4YHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka omM4HO 8§ Oa/uIOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Dk3aMeH B 7 ceMecTpe NpOoBOAATCSA B YCTHOH (popme mo Omneram. B kaxmom Ounere npeacrasieH |
Teoperuueckuii Borpoc. OueHka Ha 3K3aMeHe BBICTABISIETCS HA OCHOBE ONOPHOM OIIEHKH 3a paboTy B
ceMecTpe Mo uToraMm cjaadu 3azaHuil. OmopHas OlLEHKa BbICTaBIsieTcs ceMHHapucToM. OrnopHas
OLICHKA 32 CEMECTP:

(a) 8 - ecnin 3aanue caHo, 7 - €CIIM CAaHO HEYBEPEHHO (HA YCMOTPEHHE CEMHHAPHCTA),

(0) 4 - ecnu cAHO YACTHYHO, 3 - €CJIM MaJIO CJIaHo, 2 - €CJIU HE CIIaHO.

(3) Ha »k3amene 2 Bompoca - (a) Teop. OT Jiektopa u (0) 3amaua W3 3aJaHus MO YCMOTPEHHUIO
CEMHUHAPHCTA.

(4) OmopHy10 OLICHKY MOKHO YIYUYIINTh Ha 2 Oanja, pemaet S5K3aMeHaTop (CEMUHAPUCT).

(5) OnopHyt0 OIIEHKY MOXKHO YXYIIIUTH Ha 4 Oaiuia ¢ 8 u Ha 3 Oaiia BO BCeX JPYTHX CIIydasX, perraet
JK3aMeHarop (CEMUHApPHUCT).

CeMuHapuCT SBIISIETCS OCHOBHBIM 3K3ameHartopoM. llpu mnpoBemeHum 3auéra W 3K3aMeHa
oOyuJaromemycst npepocTasisiercss 30 MUHYT Ha TOATOTOBKY. Omnpoc oOyuaromierocs He JOJDKEH
MPEBBIIIATH OTHOTO ACTPOHOMHYECKOTO Yaca.



