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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 mnepBoit wactu kypca "KsanroBas Teopus momna" (oceHHHE cemecTp 4 Kypca OakanaBpuaTra) M3ydaeTcs
Teopus Burnepa mocrpoenus 6asuca CBOOOIHBIX PENSATHBUCTCKHMX IOJICH B MPOCTpaHCTBE MMHKOBCKOTO,
Teopusi mpexacrasienuii rpynnsl SL(2,C), mocne 4yero MmpoBOOUTCS BTOPHYHOE KBAHTOBAHUE CKAJISPHBIX,
CIIMHOPHBIX U BEKTOPHBIX TOJIEH B MPOCTPAHCTBE KBAaHTOBBIX cocTosiHMit Doka. BBogsTcs kanuOpoBoYHbBIE
B3aMMOJICHCTBHS M PAcCMaTPUBACTCS PELICHHE KYJOHOBCKOHM 3afadd sl CKAIAPHOTO M CHMHOPHOTO TOJeH
KaK TOYHO, TaK U B paMKax MOCTPOCHUS IPPEKTUBHOTO AEHCTBHSI 1O BTOPOTO HOPSIKA MAJIOCTH 110 00paTHOI
CKOpPOCTH CBETa.

Jlanee mnpoBOAWTCSA NOCTPOEHUE AMArpaMMHOM TexHMKM @DeilHMaHa Ha OCHOBE  yYpaBHEHMHU
[IBuHTepa--Jlalficona B mpeAcTaBICHUHM KOHTUHYaJIBHOTO WMHTerpana. M3maraercs (opmann3M MOCTPOCHUS
HaAO0II0MaeMbIX BEPOSTHOCTHBIX BEJIMYUH JJISi KBAaHTOBBIX IEPEXONOB B PEIIITUBUCTCKOM TEOpHUU: CEUCHUH
paccessHMs UM IIUpUH pacnanoB. PaccmarpuBarorcs TunuuHble 1npouecchl CraniaptHod  Mogenun
KaJMOpOBOYHBIX B3aMMOJCHCTBUH 3JEMEHTApHBIX 4YacTHLl B JPEBECHOM NpuOmmwkeHun. KMsnaraercs
MeXaHNU3M XWITCa HApyIICHHs JOKAJIBHOW 3JIEKTPOCIad0i CUMMETPHH, a TaKKe NPOBOAUTCS CPaBHEHHE CO
Clly4aeM CIOHTAaHHOTO HapyleHHs TNI0OaIbHON KalMOPOBOYHOM CUMMETPHH C HEM30EKHBIM MOSBICHUEM
06e3MaccoBOil MOIBI --- TOJNJCTOYHOBCKOTO Oo030Ha. M3maraercs KBapkoBasi MOJENIb aJPOHOB U OCHOBBI
KBaHTOBOH xpomonuHamuku. OmnuceiBaercs BBeaeHue nyxoB @anneeBa--IlomoBa B dopmannsme
KOHTHHYaJbHOTO HHTErpajla M BBIBOIATCS CJEAYIOIINE M3 KaJIUOPOBOYHONW WHBAPHMAHTHOCTH JEHCTBHSA
TOXKIECTBA CnaBHoBa--Teiinopa-- Yopaa--Takaxamy, B TOM 4ucCIe, c HCITOJIb30BaHNEM
BRST-unBapuantHOCTH.

[IpakTuecKUM UTOrOM YCBOEHHS IIEPBON YACTH Kypca JOJDKHO CTATh YBEPEHHOE BBIUMCIIEHHE CTYIECHTAaMU B
paMKax TEOpUH BO3MYILEHUMN CTaHIAPTHBIX AMAarpaMM THUIIAa IIMPHUHA JENTOHHOIO paclaja MIOOHA U CEYEHUE
UIEKTPOH-TIO3UTPOHHON aHHUTHJISIUY B Iapy MIOOH-aHTHUMIOOH.

B nmemoM, oT ocBouBHIETO Kypc CTyneHTa He TpeOyeTcsi BOCHPOHM3BOAMTH BCE TEXHHYECKHE BBIKJIAIAKH
CaMOCTOSATEJIHO 0€3 HCIIOIb30BaHMS JIUTEPaTyphl, HO HPEAIOIaraeTcs, YTo YPOBEHb TOHUMAHUS IpenMeTa
HACTOJIBKO BBICOK, YTO CaMH BBIKJIAIKH, YTO HAa3bIBACTCS, "MPO3padHbl’ ¥ NpU HaZOOHOCTH aHAJIOTHYHBIC
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 COBpEMEHHOr0 TEOPETHUYECKOTO ammapara HW3yYeHHUs (yHIaMEHTaIbHOW CTPYKTYPHI
MHUKpPOMHpA U ero (HeHOMEHOIOTHH.

3agauu AU CHUILIHHBI

[IpakTHueckMM HTOTOM YCBOEHHUS IIE€pBOM YacTH Kypca HODKHO CTaThb YBEPEHHOE BBIYHCIICHUE
CTYJEHTaMHU B paMKaX T€OPUH BO3MYILEHHUH TUIIOBBIX AMArpaMM Kjacca LIMpUHA JIENTOHHOIO paciajia
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 3a7a4y, BbIJICTSIA STallbl €€ PEIICHUS,
KPUTHYCCKUI aHAIHU3 U CUHTE3 HHpOpMAIHK,  |JACHCTBHS IO PEIICHUIO 3a/1a4K
OPUMCHSATH CHCTEMHBIN MOAXOA uist perneHust | VK-1.4 I'pamotHoO, JIOTUYHO, apryMEeHTHPOBAHHO
MOCTAaBJICHHBIX 3a7a4 (dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU
OIIK-1 Criocoben npuMeHsTh OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABJICHHYIO 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 ompenensTs TpaHHIbl 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 CmocobeH pemath IOCTaBICHHBIC 3a7addl B
obnactu TEOPETUUECKUX u IKCTIEPUMEHTAJIbHBIX
HCCIICIOBAHUI U pa3paboToK

OIIK-5.2 OOmagaer CIOCOOHOCTBIO K OCBOEHUIO 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 CniocobeH npencTaBiiTh HaydHbIE YTBEPKACHHUS, HX
000CHOBaHMA M JI0Ka3aTeJIbCTBA, HAydyHbIE MPOOJIEMBI U UX
pelleHUs] SICHO M TOYHO B TEPMHUHAX, MOHATHBIX JJIs
npoeCCUOHANBHON ayIUTOpUH, B MUCHMEHHOW W YCTHOM

dhopme

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

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBoOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

Teopuss Buraepa mnocTtpoeHuss 0a3uca CBOOOIHBIX PENSATUBUCTCKUX TOJEH B IPOCTPAHCTBE

MI/IHKOBCKOFO, TCOpHUA HpC,Z[CTaBJ'ICHI/Iﬁ

rpymnsl SL(2,C), BropuuHOE KBAaHTOBAaHHE CKAJISIPHBIX,

CIIMHOPHBIX M BEKTOPHBIX IIOJIEH B IPOCTPAHCTBE KBAHTOBBIX COCTOSIHUI (Doka, KaIHOpPOBOYHBIC
B3aUMOJICHCTBUS, PEIICHUE KYJIOHOBCKOW 3aJla4d JIIsl CKaJsIPHOTO W CHMHOPHOTO IUIeH KaK TOYHO, TaK
W B paMKax MOCTPOCHHS IPPEKTHBHOTO ICHCTBUS JI0 BTOPOTrO MOPSAKA MAJOCTH MO OOpaTHOH

CKOpOCTH CBCTA, MOCTPOCHUC

JMarpaMMHOM

TexHukn DellHMaHa Ha OCHOBE YypaBHEHUI

[IBunurepa--Jlalicona B mpeACTaBICHMM KOHTHHYJIBHOTO WHTErpaia.,opMaiu3M IOCTPOCHHUS
HaAOIIOMaeMbIX BEPOSTHOCTHBIX BEIMYMH JUISI KBAHTOBBIX IE€PEXOJOB B PEISTUBUCTCKOW TEOPHH:

CEUeHMH paccesHus U LIMPUH paclaioB.
YMETb:

Bbruucisate B paMkax TEOPUM BO3MYILEHUI THUIOBBIX JUarpaMm Kjacca LIMpUHA JIENTOHHOIO pacraja
MIOOHA U CEYEHUE DIEKTPOH-NO3UTPOHHON aHHUTWIALIMY B MIOOH-aHTHMIOOH.

BJIAJIETh:

Arnmapar KBaHTOBOW TEOpPHHM MOJS B paMKax TEOPHUH BO3MYILICHHM, METOIbI OMHCAHUS HeabeleBhIX
KaJIMOpOBOYHBIX TEOpUH, BKIIOYas OCHOBBI CTaHJApTHOM MOJENH, pa3sMepHas peryiaspu3aiys,

[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.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsl




1 CB0OOIHBIC PETSITUBUCTCKUE TIOJS. 9 6 14

) BropuyHoe KBaHTOBaHHE CKaJISIPHOTO 3 ’ 6
TOJIsI.

3 CBoOOIHBIC BEIIEBCKUE W JIHPAKOBCKUE 6 4 10
CIIMHOPBI

4 KannbpoBouHoe BEKTOpHOE TI0NIEe 3 2 6

5 PensTuBHCTCKAs yacTUIa B KyJTOHOBCKOM 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 KOJMYEeCTBAa [BIDKCHHS, TIeHeparopsl OycToB H mosHas anreOpa rpymnsl Jlopenna,
COOCTBEHHBIE OPTOXPOHHBIE NPeoOPa3OBaHMs, IUCKPETHBIC ONEpaldil MHBEPCHH IPOCTPAHCTBA U
BpeMeHH, Kiaccudukaius mpeodbpa3zoBanuil moaHoH rpymisl Jlopenma, 6a3uc noned u rpymma SL(2,
C), pensITUBUCTCKUE CIHHOPBI, MHICKCHI C TOUYKOW U 0e3 TOYKH, 4-BEKTOPHOE IOJIE B TEPMHUHAX
CIIMHOPHBIX uHAekcoB. Ipynma IlyaHkape: TpaHcasinMu M HEOAHOpPOXHAs rpynna JlopeHua,
KOMMYTAaTOpbl reHeparopoB, Bektop Ilaynu-Jlro6anckoro, knaccudukamnus Burnepa njis MacCUBHBIX
n 0e3MacCoBBIX MOJIEH, CIMPaTbHOCTD, KHPAJIbHBIE MO, AeHCTBHE TUCKPETHBIX MPeoOpa3oBaHuil Ha
reneparopsl, CPT-reopema.

2. BTOpI/ILIHOe KBAHTOBAHUC CKAJIAPHOTO IOJIA.

CBOOOHBIE KITACCHYECKHE BEIIECTBEHHOE M KOMIUIEKCHOE CKaJSIpHBIC IOJISI, MOJOXKH\TEIbHO- H
OTPHLATENIFHO-YaCTOTHBIE PEIICHUS, COBOKYIHOCTh OCLHUIATOPOB, AMHAMUYECKHE IEPEMEHHBIC
[OJsl M HUX KBAHTOBAHUE, OIEPATOPbl POXKIEHUS M YHUUYTOKEHMsI CKaJSIPHBIX YacTHL, HX
3aBHCHMOCTh OT BPEMEHHM M KOOPAMHATHI, KJIIACCHYECKOE II0JIE KaK CpelHee 3HAaueHHE omeparopa
IOJISI 1O KOTEPEHTHBIM COCTOSIHUSIM,  IIpocTpaHcTBO Poka, Toxk Heérep, omeparop 3apsna,
AHTHYACTHLBI, 3apAJ0BOE CONPSHKCHHE M WHBEPCHMH IPOCTPAHCTBA U BPEMEHH B (HDOKOBCKOM
IIPOCTPAHCTBE U UX JIEHCTBHE HAa KBaHTOBAaHHOE CKaJsipHOE Ioje. CKaJIpHOE II0JE€ ¢ UCTOUHUKOM:
npuuuHHasg (QyHKUMs [puHa, aMIUIMTyna KBAaHTOBBIX IEPEXONIOB MPH HAJIWYMKA HCTOYHHKA Kak
MPOU3BOIINN (DYHKIIMOHAT MHOTOTOYeYHBIX (DyHKIMH ['puHa, T-iponsBeieHre onepaTtopoB Mo U
HUHTErpajl 10 TPACKTOPHSM, IPOU3BOMSILMI (PyHKIMOHANI CBA3HBIX (GyHKUMH [ prHa, npeoOpa3oBaHue
Jlexxanapa OT HWCTOYHUKOB K TOMSIM W (QYHKIOHOHAT JPQPEKTHBHOTO JCHCTBUS. YpaBHCHUS
[IBunrepa-/aiicona. I'onomopdHOe npencTaBieHue Ui HHTErpaia 1Mo TPACKTOPUSIM, HOPMaIbHOE
yHOpsAA0YeHHE, aCUMITOTUYECKHUE COCTOSHUS, CTAaOMIBHOCTh BaKyyMa, MEpeXobl BaKyyM-BaKyyM
IpU HaJUYUU HUCTOYHHUKOB, (EHHMAaHOBCKHE TpaHWYHBIC YCJIOBUS, HPUYMHHBIA MPOIAraTop
deiinmana, (usnveckuil cMmbich aByxTodeuHOW (yHkuuu ['puna, $\mathscr{S}$-marpuna kax
($yHKIMOHAN OT CBOOOJHOTO KJIACCHYECKOTO pemlIieHusl, (U3NUYeCKHi CMbICT KOd()(OUIUEHTHBIX
GyHKIMHA, HMX CBA3b C MHOTOTOYeYHbIMH (yHKkumsmu IpunHa, rpaduueckoe mpencTaBICHUE
PELYKIMOHHBIX (hopmyt.

3. CBobOonHbIE BEINIEBCKUE U JUPAKOBCKHE CITMHOPBI



YpaBHEHUS ABHKEHHSA VI KUPAJIbHBIX 0€3MaCCOBBIX COMHOPOB Beilns, aelcTBUE KUPAIbHOTO OIS,
TaMWIBTOHUAH | 3apsijl, 6a3uCHbIC CIIMHOPBI U KBAaHTOBAHUE BEWJIEBCKOTO CIIMHOPA, AaHTUYACTHIIBI C
MPOTHBOMNOJIMKHON crmpaibHOCThI0 ¥ CP-MHBapHMaHTHOCTb, WHBEPCUS BPEMEHH, 0e3MacCOBBIN
Ooucnmuop Jlupaka u omeparnus NPOCTPAHCTBEHHOM HMHBEPCHM, IaMMa-MaTpHLlbl M HX anredpa,
KHpaJIbHBIE MPOEKTOPHI, IUPAKOBCKH COMNPSIKCHHBIM CIIMHOP, 3apsA0BOE COIpPsDKEHHE OHCIUHOPA,
JUPAKOBCKUH CIMHOP C Maccol, ypaBHeHue Jlupaka, KBaHTOBaHHUE, IIPOEKTOPbl HA COCTOSIHUS C
3a/laHHBIM 3HAUE€HUEM CIIMHA, CyMMa 10 NMOJIIpU3alusaM, IpeacTaBieHne {upaka s raMMa-MaTpHIL,
KOBapuaHTHbIE OWIMHEiHbIe 1Mo OucrnmHOpaM Jlupaka TOKM, AMCKPETHBIC CUMMETPHM Ul  TOJS
Jupaka, 3apsii0BO CaMOCOIIPsKEHHBIE CIMHOPEI MaiiopaHa, MailopaHoBckas Macca. [Tone Qupaka ¢
HCTOYHUKOM: [IPOIIAraTtop 3J1eKTPOHa.

4. KannOpoBouHOE BEKTOPHOE TTOJIE

BekropHoe mone w ypaBHeHMs MakcBemia, LUPKYJIsIpHAs TOJSpU3alis, IMPONOJIbHOE TIOJE,
npeobpaszoBanus JlopeHna u kaauOpOBOYHAS WHBAPUAHTHOCTH, JCHCTBUE IJISI MONEPEYHBIX MO,
KBaHTOBAaHHOE II0Jie, MAaCCHBHOE BEKTOPHOE TIoie, ypaBHeHHE [Ipoka, KaiuOpOBOYHOE
npeobpa3oBanue Oaszuca TWILOEPTOBA MPOCTPAHCTBA B HEPEISTHBHCTCKOW M PENSTUBUCTCKON
KBaHTOBOM MEXaHHKE, OTepalus TPAHCIIIHMIA M KOBapUaHTHAs MPOM3BOIHAS, KAIMOPOBOYHOE MOJIE,
TEH30p HANPSDKCHHOCTH KaK KOMMYTarop KOBapMAaHTHBIX  HPOW3BOAHBIX, MHUHHMMAalbHOE
B3aUMOJICHCTBHUE 3apSHKEHHBIX PENIITHBUCTCKUX YaCTHUI] C KATMOPOBOYHBIM TTOJIEM.

5. PensatuBucTCKas JacCTulla B KYJIOHOBCKOM I10JIC

CriekTp aTtoM BOAOPOAA U3 PEISTHUBUCTCKOTO YPaBHEHMS Ui CKaJSIPHOM YacTHLBI, 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

OmepatopHoe ypaBHEHHUE [UIS ABYXKOMIIOHEHTHOTO CITMHOpPA BO  BHEIIHEM I10JI€ B OTHOYaCTHYHOM
NPUOIIVKEHUH, PA3JIoKEHHE ONEepaTopoB B PsAJ 10 MajoOMy OTHOLICHHMIO V/C, BEAYLIMH BKJIAJ B
HEPEIIITUBUCTCKOE TMPHOMIKeHHE, dS(PQPEeKTUBHOE AeHCTBHME Ui cnuHOpa [laymy, MarHUTHBIN
MOMEHT 2JekTpoHa u daktop JlaHgae g=2, mompaBku K SPQPEKTHBHOMY JCHCTBHIO B ClIydae
JBIDKCHUS B CTAQTMYECKOM TIOTCHIMAJe, POJb  HOPMHPOBKHM 3apsga Ha CIUHHIYY, IPHPOAA
KUHETHYECKOM TIONPaBKH,  CIUH-OPOMTANBHOTO B3aUMOJCHCTBUS M JAPBHHOBCKOTO 4JICHA,
PENSATHBUCTCKHE TIONPABKU KaK BO3MYILEHHE B aTOME BOAOPO/IA.

7. Auarpammel OeliHmMaHa

VpaBuenusi lIBuarepa—/lalicona B KBaHTOBOW OJJCKTPOJUHAMUKE M WX Tpaduveckoe
MpEICTaBICHHE, TEOpUS BO3MYLICHHH B (OPMYJIMPOBKE KOHTHHYaJbHOTO HWHTErpaja, IpaBuiia
deliHMaHa, MaTPUYHBIE AJIEMEHThI C XPOHOJOIMYECKUM YIIOPSAJOYMBAHUEM, aMIUINTY/Ia KBAHTOBOTO
nepexofa NpU HaIWYMHM BHEIIHHUX IOJEH, COXpaHEHUE 4-HMITyJabCa, BEPOATHOCTh IEPEXOona B
CIMHMIy BPEMEHH B E€IMHMYHOM oOObeMe, TOTOK B pEIATUBUCTCKOH  HOPMHPOBKE,
Qg depeHanbHOE ceueHHe, IUPUHA Paciaia.

8. Cnaboe B3auMoJIeiicTBUE

CnaOblii 3apsKeHHBIA TOK, YeThIPEX(HEPMUOHHOE B3aUMOJICHCTBUE M paciaj] HeMTPOHA, TTOKOJICHUS
nenTtoHoB, W-0030H, pacmaj MIOOHA, pachaj 3apsDKeHHOro IHOHA, KaJuOpOBOUHOE ciaboe
B3aMMOJCICTBUE U HEUTPAJIbHBIN TOK.

9. KBapku



KsapkoBast moznens agponoB. LBer. KBantoBass xpoMoguHaMuKa - KaauOpOBOYHASI TEOPHSI CHIIBHBIX
B3amMoJieiicTBuii, TeHepatopsl rpymnel  SU(3), dyHmamMeHTanpbHOe W MPHUCOEIUHEHHOE
npencrasnenus rpynmnsl SU(3), matpunsl [emn-Mana, camozeiictBue HeaOeneBbIX KaauOPOBOUYHBIX

BEKTOPHBIX 0030HOB - mmooHOB. KamuOpoBounoe ycmoBue u Tprook Dagnea-Ilonosa:
KOHTUHYAJIbHBI HHTErpas B HeaOelleBbIX TEOPHSIX MOJsl, MPOIAaratop KaauOpoBOYHOTO O030HA B
Ppa3IMYHbBIX KaJTnOpoBKax, IyXU ®annesa-1lonoga. Toxnecrtsa

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, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
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 yqe6Horo Marcpuajia, MIOArOTOBKY OTBCTOB Ha BOIPOCHI, MNPCAHA3HAYCHHBIX JJI
CaMOCTOATEJIIbHOI'O U3YUCHUS

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



[Mokazarenem BiajeHUs MaTEpUaAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JIMCITATUIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYINHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
HEeHTp o0pa3zoBareibHbIX porpamm JIOU

Kypc: 4

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
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 aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.3 CnocobeH ompenensits TpaHULbl TPUMEHUMOCTH
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 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OO0OmnagaerT CIOCOOHOCTBIO 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 )

[MK-2.3 CniocobeH npencTaBiiTh HaydyHbIC YTBEPKACHUS, NX
000CHOBaHMSI M J0KA3aTeNbCTBA, HAYYHbIC MPOOJIEMBI U UX
pemieHnss SCHO M TOYHO B TEPMHHAX, MHOHATHBIX IS
npoeCCUOHANBHON ayIuTOpUH, B MUCHbMEHHOW M YCTHOM

dopme

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

[1IK-4.1 3naer yncneHHbIe MOPAIKH BEITUYHUH, 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 MMOCTPOCHUA Oasuca CBO60)1HI>IX PEIATUBUCTCKUX mmojeii B OpOCTPAHCTBE

MUHKOBCKOIO, TEOpUs IPEACTaBICHUN

rpymnbel SL(2,C), BTopuYHOE KBaHTOBAaHHE CKAISPHBIX,

CIMHOPHBIX M BEKTOPHBIX TMOJIEH B MPOCTPAHCTBE KBAHTOBBIX cOCTOSHUM Doka, KainOpoBOUHBIE
B3aMMOJCUCTBUS, PEILIEHUE KYJIOHOBCKOM 3aJ1a4ud JUIsl CKaJSIPHOTO M CIIMHOPHOIO IUIEM Kak TOYHO, TaK
U B paMKax MOCTPOCHHsS 3(PQPEKTHUBHOTO ACHCTBUS 10 BTOPOrO MOpSAAKA MAJOCTH MO 0OpaTHON

CKOpOCTU CB€TAa, IIOCTPOCHUC

JarpaMMHOMR

TexHuku DeilHMaHa Ha OCHOBE YpaBHEHUU

[lIBunrepa--Jlalicona B MpeNCTaBICHUM KOHTUHYAJIbHOTO HHTErpaia.,(popManu3M MNOCTPOCHUS
HaOJIIOaeMbIX BEPOSTHOCTHBIX BEIWYMH JUIS KBAaHTOBBIX IIEPEXOJOB B PENSTUBUCTCKOW TEOPHH:

CEUEHHI paccestHus U IIUPHH paciaioB.
yMeTh:

Brruncnate B paMKax TCOpUHU BOSMYH_IGHI/Iﬁ TUIIOBBIX AUAarpaMm KijiacCa mHrpHrHa JICITOHHOI'O pacmnajia
MIOOHA U CCUCHHC BHeKTPOH-HOSHTpOHHOﬁ AHHUTWIAIHUA B MIOOH-aHTHUMIOOH.

BJA€Th:

Anmapar KBaHTOBOH TEOpHH IOl B paMKax TEOPUH BO3MYILEHHH, METO/ABI ONHCaHMs HealelIeBbIX
KaJuOpOBOYHBIX TEOpUH, BKIOYas OcHOBBI CTaHAAPTHOM MOAENH, pasMepHas perysspu3anus,

MEepPEHOPMHUPOBKA B OITHOM TETIIE.




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

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroIIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

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

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. IlpaBmna @eitHMaHa B TEOPHUH IOKAaBCKOTO B3aMMOAEWCTBHUS CHUHOpHOTOo Tmons Jlupaka c
BEILECTBEHHBIM CKAJIIPHBIM ITOJIEM.

2. qnarpammel deliHMaHa

3. Joxasarb, YTO pAa3JO0KEHUE CBA3HBIX AUArpaMM IO TETISAM COBMNANAECT C PA3IOKEHUEM IO
nocrosguaou Ilnanka.

4. BeiBectu ypaBHeHus llIBunrepa--Jlaficona u rpadudeckoe MpeACTaBICHHUE JUIsI JBYXTOUCUHOM
BEPIIMHHON (PYHKIUH IS CKATSIPHON DIIEKTPOIMHAMHKH.

5. Db dexruBHbiit notennnan Koynmena--BaitnGepra.

6. HetictBue YepHa--CaitmoHca.

7. BekTOpHOE 110J1€ ¥ ypaBHEHUsI MakcBena.

8. YpaBHEeHHS ABMKEHUS [UISI KUPAJIBHBIX 0€3MacCOBBIX CIIMHOPOB Beitns.

9. OmeparopHoe ypaBHEHHUE VIS JBYXKOMIIOHEHTHOTO CIIMHOpPA BO BHEIIHEM I0JI€ B OJHOYACTUYHOM
MPHOIINKESHUH.

10. CriekTp aroM BOAOPOAA U3 PEISTUBUCTCKOTO YPAaBHEHUS I CKaJIIPHOW YaCTULIBI.
[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. BBIUMCINTE MIUPHUHY JBYXYaCTUYHOTO pacrajia Z-0030Ha Ha HEHTPHHO.

2. Bpruucnute BpeMs AByX4aCTHUHOTO JIEITOHHOIO paciaia 3apsyKeHHOIO MHOHA.

3. BokcoBas KkBapKkoBas [uarpamma Jjis porecca OCIIIAINN HelTpanbHblid K-Me30H0B.
4. BeraucauTh (PyHKIHNIO pacIIeIJICHNs TAPTOHBIX PaclpeaeIeHUI KBapKOB.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.
1. Bddexr Xurrca B abeneBoit Teopun

buner 2.
1. VYron BaiinGepra u macca Z-6030Ha

buner 3.
1. Tenepatopsl BpanieHui u OycToB, X KOMMyTaTop u 6a3uc moneit B anredpe sl(2,C)

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH TPOBOMATCS B YCTHOU Gopme Mo OuiieTam.

B kaxiom Ouiiete npejicTaBieH | TeopeTHUECKHiA BOTIPOC.

OueHka Ha ’K3aMEHE BBICTABIISICTCS Ha OCHOBE OINOPHOW OIIEHKU 3a paboTy B ceMecTpe MO MToram
cIauyy 3aTaHUM.

[Ipu nmpoBeneHnu sk3amMeHa obyyaroemMycs npegoctasisiercss 30 MUHYT Ha MOATOTOBKY.

Omnpoc obyuaronierocs He TO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHUYECKOTO Yaca.



