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AHHOTANMA
Teopun ¢ KanmMOPOBOYHBIMH CHUMMETPHUSIMH WTPAIOT KIIOYEBYIO POJNIb B OMUCAHUM (YHIAAMEHTAIbHBIX
B3auMojieiicTBuil. COBpeMEHHBIE METONbI KBAHTOBaHMS, Takue Kak moaxozsl baranmna-Bunkoseickoro (BB,
BV) wu baranuna-®pankuna-Bunkossickoro (b®B, BFV-BRST), sBnstorca ogHMM U3 OCHOBHBIX
WHCTPYMEHTOB HCCJICIOBAHUS KBAaHTOBBIX CBOWCTB KAJIMOPOBOYHBIX TEOPUH, WM3YYCHHS AaHOMAIHA U
nepeHopmMupyeMocTd. OHH TECHO CBSI3BIBAIOT (PU3UKY C TEOMETPHEH U JIe)KaT B OCHOBE MHOTHX TIPOJIBUIKCHUHT
B KBaHTOBOI TEOPHH II0JIsI, KBAHTOBOW IPaBUTAIINH, TEOPUU CTPYH.

Kypc «CoBpeMeHHbIE METO/Ibl KBAHTOBAaHHS KaJMOPOBOYHBIX TEOPHI» COUETAET TEOPETUUECKYIO OOLTHOCTD C
WUTIOCTpaLueil 00IuX KOHCTPYKLIUN Ha MpUMepe KOHKPETHBIX (PU3NYECKUX MOJIENICH, a TAKKe MpeAroiaraet
CaMOCTOATENIEHOE pellieHHe 3a/ad. B TeopeTndeckoil yacTu Kypca OyayT paccMOTPEHbI KOHCTpYKIuu bB u
B®B B kiaccuueckoM M KBAaHTOBOM Cllydasix. B 4yacTHOCTH, OompeneneHbl paciiupeHusi KOH(QUTYPaluOHHBIX
IPOCTPAHCTB, HAa KOTOPBIX OMNpEAENEHBl COOTBETCTBYOLIHE I[lyacCOHOBBI/CHUMIUICKTUYECKHE CTPYKTYpHI,
nocrpoensl omneparopsl BPCT mpeoOpa3zoBanuii, ompeneneHbl (U3MUYECKHE NPOCTPAHCTBA B TEPMHUHAX
BPCT-koromonoruii. ByayT o0cyk1eHbl MEXaHU3MbI, TAPAHTHPYIONINE HE3aBUCUMOCTh (M3NYECKUX BEIUINH
oT BbIOOpa KanmOpoBKHU. byner moctpoeHo kBaHTOBOE€ 3 QEKTHUBHOE ACHCTBHE M OOCYXKICHBI KBAHTOBBIE
aHoMayiuu. B mpaxkTuyeckoll yacTu Kypca Hapsay C WUIIOCTPUPYIOLIMMM IPUMEpaMu Ha MOJENAX Tuia
PEJIATUBUCTCKOM 4YacTUIBl WJIM CKAJISIPHOH OJIEKTPOAMHAMHUKH, OCOOCHHOCTH (popmanu3mMoB OymyT
paccMOTpeHbI Ha MprMepax BBIYUCICHHH U 33134 B Teopusix SIHra-Muiuica, rpaButanuu, 0030HHOW CTPYHBI.

OCHOBHBIMU LIEJSIMH TIPEIIaraeMoro Kypca SIBISIOTCA Pa3HOCTOPOHHEE MOHWMAaHHE YYalluMHCS OOIIUX
TEOPETUYECKUX KOHCTPYKLMH, Jiekalux B OCHOBe noaxonoB bB u B®B, u ymeHue npuMeHSATh UX K
KOHKpEeTHBIM (u3ndeckuM MogensM. [lpemnaraemelii Kypc SBISeTCS JOTHUYECKHM IPOAOJDKEHHEM Kypca
«Teopust cucteM co CBSI3IMH», B KOTOPOM, B YaCTHOCTH, 00CYyJaeTcs anredpandeckoe U reoMeTpuyecKoe
OTMCaHNE KAIMOPOBOYHBIX CUMMETPHUH B JIArPAHKEBOM M T'aMUJIBTOHOBOM (hopMalin3Max Ha KIIACCHYECKOM
YpOBHE, a TaKKe JOIOJIHEHHEM TakuX KypcoB Kak «Teopus kiaccuueckux moiei» u «KpaHToBas Teopus
TIOJIS».

1. leau u 3apauu

eap AUCUMNIMHBI

N3ydyeHne OCHOBHBIX NOJOXKEHHWH, METOAOB W BHYTPEHHEH CTPyKTyphl noxaxonoB bB m B®B k
KBAaHTOBAHUIO KaJTMOPOBOUHBIX TEOPUt

3agaun AUCHMIIHHBI
O3HakoMJICHUE CTYJCHTOB ¢ ocHOBamH ¢opmanuzmoB bB u BDB, ymenne npuMeHATh nM3ydeHHbBIE
METOABl W AITOPUTMBI K KJIACCHYECKMM M KBAaHTOBBIM MOJCISAM (U3NYECKUX CHCTEM. Takxke
IUTAHUPYETCs pacIIMpEeHHe Kpyro3opa M HaBBIKOB MCIIOJb30BaHHUA COBPEMEHHOIO MaTeMaTHYeCKOIO
anmapara. [Ipenmonaraercs, 4To, MpPOCIyIIaB 3TOT KypcC, CTYIEHTHl CMOTYT MCIOJIB30BaTh METOABI M
WJICH B CBOCH HayYHO-UCCIIEIOBATEIbCKOM pabdore.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
mpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK
OIIK-1 Bnaneer cucremoii pyrnamentanbibix |OIIK-1.2 CrocoOeH 0000mmarh U KPUTHYECKU OIICHUBATh
HAyYHBIX 3HAHHI B O0JIACTH OMBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3UKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH




OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCcCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil mpodeCCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Cnocoben aHanmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 00IACTIX HAYKH (TEXHUKN)

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- OCHOBHBIC INOHATHSA, KOHCTPYKIHWU YU KOHUCHIIUHA 110 TEME JUCHUITJINHEBI.

YMETb:

- IIOJIb30BAaTbLCs Pa3BUTBIMU B paMKaX AUCHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIATh 3a1a4u 110 TEMEC

IHUCHHIUINHEL.
BJIAJIETh:

- MaTeMaTH4YCCKHMM W HOHSITHHHBIM afnmaparomMm v MCETOAaMHU HCCHG,I[OBaHHﬁ, COCTaBJIAIOIIMMHA

coJiepKaHue AUCHIUTITUHBL.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI

pabora

1 MaremaTu4yeckue OCHOBBI. 5 5 6

2 Knaccuueckuit BB dpopmanuzm. 5 5 6

3 Knaccuueckuit BOB-BPCT ¢opmanmsm. 5 5 5

4 MeTobl KBAaHTOBaHUS. 5 5 7




5 KBanroBanue B (hopmanuzme 5 5 7
B®B-BPCT.

6 KsanrtoBanue B popmanuzme bB. 3 3 5

7 JONOMHUTENbHBIE TIIABBI. 2 2 9

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. MatemaTtn4yeckne OCHOBBI.

JlokanpHble KaJMOPOBOYHBIE CHMMETPHHU, T€HEPaTOpbl U CTPYKTYpHBbIE (PYHKIMU KaIMOPOBOYHOM
anreOpbl, TpagydpoBaHHBIE MHOTOOOpaszuss U anreOpa (QYHKIUH, BEKTOpPHbIE TMOJNA U
maddepenmanbapie GOpPMBI, Teopus (Ko)romosoruii; Monmenu ¢ rpacCMaHOBBIMU HEPEMEHHBIMH,
MOJIEJIb BPALLAKOIICICS PEIATUBUCTCKON YaCTULIBL.

2. Knaccuueckuit BB ¢opmanuzm.

bB-pacmpenust KOH(QUIYypallMOHHOTO MPOCTPAHCTBA TEOPUHM, HEYETHas CHUMIUICKTHYECKas
CTPYKTYpa W aHTHUCKOOKa, MHHHUMallbHO€ M HEMHUHHMAJIbHOE MacTtep-ieicTBusi, bB-pacmmpennas
kamubpoBouHas cummerpus U BPCT cummerpus Mactep-nedcTusi, (ukcanus KaauOpOBKH U
KaMOpOBOUYHBIM  (epMuoH, penyuupoBaHHoe neiictBue PanneeBa-IlormoBa, HE3aBHCUMOCTD
W3MEpPSEeMBbIX BEIUYMH OT BbIOOpa KamuOpOBKH, (U3NYECKOE MPOCTPAHCTBO COCTOSHUIMA,
bB-kBaHTOBaHUE IS MOJEINEH C perynupyeMbiM HAOOpOM KaJIMOpPOBOYHBIX TeHeparopoB. Momenu
PENIATUBUCTCKOM dacTHIbl, abeneBbIX p-Gopm, 0030HHOW cTpyHBI, SHra-Muiica, rpaBHTalluu
OHHIITERHA.

3. Knaccuueckuit BOB-BPCT dopmanmzm.

Kanonnueckoe BPCT pacmupenue ¢(a3oBoro mnpocTpaHCTBa TaMWJIBTOHOBOH KamuOpPOBOYHON
momenn u ckoOka Ilyaccona, kanonmueckuii BPCT-reneparop, HeMUHHMaJbHOE pacIIUpEHUE,
¢ukcanyst  KadMOpPOBKM W KamMOpPOBOUHBIA  ()epMHOH,  JeiicTBHE,  HaOMIOmaeMble U
BPCT-xoromomnoruu, 3BoIONNs HAOMOMaeMbIX, CBsa3b Mexny bB u bBOB koncTpykumsmu. Moaenn
PENATUBUCTCKOM 4YacTWIbl, OO30HHOW CTPYHBI, CKAJSIPHOW OJIEKTPOJUHAMUKH, TPaBUTALUU
OiHIITEHA

4. MeTtonpl KBAHTOBaHMA.

CoBpeMeHHbIE I0IXO[bl K KBAaHTOBAaHHUIO, OIEPaTOPHOE KBAHTOBAHME U KBAaHTOBAaHUE METOIOM
KOHTHHYaJIBHOTO MHTErpaa, 0COOCHHOCTH KBAaHTOBAHUS KaTMOPOBOUHBIX Teopuil. HeBrIpokIeHHBIE
MOJIEJH, OIIepaTOPHOE KBAHTOBAHNE PENIATUBUCTKON YaCTHIIBI M OO30HHOM CTPYHBI.

5. KBanToBanue B hopmanmzme bOB-BPCT.

BPCT kBanToBanue (oneparopsslii hopmannsm), kBantoBblii BPCT-3apsin 1 KBaHTOBBIE COCTOSHUA,
CKaJIIPHOE IIPOU3BEACHUE W HENPUBOAMMBIE INPEACTABICHUS, 3BOJIIOLUSA KBAHTOBBIX COCTOSHUIA,
KBaHTOBBIE aHOMaNuK; AHoManusi HuisnoteHTHOCTH BPCT-3apsana u BPCT-koromonorun 6030HHOM
cTpyHbl. b®B-kBaHTOBaHWE  MeETONOM  (YHKIMOHAJIBHOTO  WHTETpana, pPeAyKIus 10
BCIIOMOTATEJIbHBIM ~ TEPEMEHHBIM  KaTHMOPOBOYHO-(PUKCHUPOBAHHOIO  JEHCTBHSI W Mepa
UHTErpupoBaHus. DPPEKTUBHBIC TEHCTBUS PEISTUBUCTCKON YAaCTUIIBI, IEKTPOJUHAMHKH.

6. KanToBanue B opmanuzme bB.




KBanToBoe MacTep-ypaBHEHHE, HEUETHBIN JIAINIaCHaH, HEMHBAPUAHTHOCTh MEPHl (PYHKIIMOHAIBHOTO
MHTETPUPOBAHMS, KBAaHTOBOE J(PQEKTUBHOE HCHUCTBHE, pEryspu3alvsi U IEPEeHOPMHUPOBKA,
KkBaHTOBble aHoManuu. CBs3p kBaHTOBoro BB um B®B ¢Qopmann3moB, kaHOHWYecKass Mepa B
npousBojsinieM ¢yHknuonane B (Gopmanmdme bB, omHomerieBoe sddekTuBHOE JeicTBHE.
Jlokansaocts B BB Qopmanusme u nokanbheie bB-koromosnorun. OnpHomeTnieBbie 3 QeKTHBHbIE
neiictBus SlHra-Muica, TpaBUTaluy DWHIITEHHA, peHOPMaTU3allMOHHAs aHOMAJIUS U KpUTHYeCKas
pa3MepHOCTb OO30HHON CTPYHBI.

7. JIOTIOJTHUTENIBHBIE TJIABHI.
Koncrpykuus AKSZ, Tononornueckue Teopun nois. Teopust YUepna-CaiimoHca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI
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Batalin-Vilkovisky Quantization”, Lectures held at the 22nd “Saalburg” Summer School (2016),
e-Print: 1810.00442 [hep-th]
4. Alberto S. Cattaneo, Nima Moshayedi, “Introduction to the BV-BFV formalism”, Rev.Math.Phys.
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5. Alberto S. Cattaneo, Pavel Mnev, Michele Schiavina, “BV Quantization”, e-Print: 2307.07761
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

WWWw.arxiv.org

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[TpencraBnenue MaTepuaia Ha JOCKE W/WIN TPU TOMOIIH METUAIIPOEKTOpa.
Bo3morkHO ucnonb3oBanue 110 aist CMMBOJIBHBIX W/MITH YMCICHHBIX BEIYMCICHUI.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CryneHT, M3y4arollui TUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OThI CTYJICHTA.

CamocrosiTenpbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, peAaaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbes 3a KOHCYIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nMpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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

kadeapa Teopuu QyHIaMEHTAIBHBIX B3aUMOACHCTBUI 1 KBaHTOBOH I'paBUTALIMH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: J.B. Hecrepos, kanz. ¢hu3.-mMar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOJIY4YEHHBIX
pe3yabTaToB

[MK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydeHus QUCHUIUIMHBI «COBpeMEHHbIE METOIbl KBAaHTOBAHUS KaJMOPOBOUHBIX TEOPHUI»

00yJarouiCs JTOIDKEH:

3HAThb:

- OCHOBHBIC ITOHATHS, KOHCTPYKIIHUU U KOHICTIIIUHA 110 TCMC JUCHUIIIINHBI.

yMeTh:

- I[IOJIB30BATHCA PA3BUTBIMU B PaMKaX JUCHUINIMHBI MCTOAAMU UCCICAOBAHUA, PCLIATh 3aJa4H 110 TCMC

IUCIUTUIAHEL.
BJIAJETh:




- MareMaTH4YeCKUM W MOHATHUHBIM amnmaparoMm U METoAaMu HCCHBHOBaHHﬁ, COCTaBJIAIOIINMHU
COACPIKAHUC NUCHUILIIMHBI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[IpumepHBI IepeueHb BOIIPOCOB:

1. I'paxyupoBanHOE MHOTOOOpa3ue U rpadyupoBaHHas anreOpa QyHKIMA HAa TAKMX MHOTOOOpa3UsX.
2. Macrep-ypaBHEHHE 1 MUHUMaJIbHOE MacTep-aelicTBue B popmanuzme bB.

3. Beicume crpykrypHbie QyHKIMK KaauOpoBOYHON anreOpsl (B TaMUIBTOHOBOM MOZAETH) U CTPYKTYpa
kanoHuueckoro bPCT reneparopa.

4. Kakylo CHMMETPHIO MacTep-JeicTBUsl (PUKCUPYIOT ¢ MOMOIIBI0 KanmubpoBouHoro (pepmuona? Uto
npoucxoaut ¢ BPCT cummerpueit?

5. Ompenensroye CBOWCTBA YETHOM M HEYETHOM ITyaCCOHOBBIX CTPYKTYp Ha TpaJyHpPOBaHHBIX
MHOTO00pa3usIX.

6. Kax neiictByet reaeparop bPCT-npeoOpazoBanust B Mojieni bB Ha mons mogenu?

7. BeiBectu nericteue ®anneesa-Ilonosa s Bpamaromencs peasTUBUCTCKON YaCTHLIBL.

8. [MomyunTs By kaHoHH4Yeckoro bPCT-reneparopa B Mozien CKaJIApHOM NEKTPOIUHAMUKH.
9. BriBectu koBapuanTHbiii BPCT reneparop B Monenu Aura-Muica.

10. BeiBecTr anre0py KOBapHaHTHBIX U KAHOHUYECKUX I€HEPATOPOB CUMMETPHUH AJISl PENIITUBUCTCKOM
yactuupl. Halitu cBs3p MexAy HTUMU TeHeparopaMd. lIOBTOpUTh BBIBOX I Bpallarollencs
PENSATUBUCTCKON YaCTHIIBI.

11. IIpoBectu conocrasnenue nosei bB u BOB pacmupenus B cnyyae 6030HHON CTPYHBI.

12. BeiBecTH KpUTHYECKYIO Pa3MEPHOCTH ISl OTKPBITOW OO30HHOM CTPYHBI U3 PEHOPMATU3AMOHHON
aHOMaJIUU.

[Mpumeps! OUIETOB:

buner 1.

1. HemumnumanbHoe BB-pacummpenne KOHQHUTIYpalMOHHOTO IPOCTpAaHCTBA (I KaaHOPOBOYHOM
CHCTEMbI C HEIPUBOJUMBIMHU IeHeparopamu). I paxynpoBku. AHTHCKOOKA. CBONHCTBAa aHTUCKOOKH (U151
YeTHBIX CBs3eii). MacTep-ypaBHEHHE.

2. BPCT-kBaHTOBaHHE KaJIMOpPOBOYHBIX Teopusi (omepatopubiii ¢opmanuzm bDB). KsanTtoBbIC
aHOMAaJIMU KaJIMOPOBOYHOM anredpsl B hopmanuzme bOB. KBaHTOBBIE COCTOSHYSI 1 KOTOMOJIOTHH.

3. BrBectu pnerictBue @anneeBa-lIlormoBa 11 peNSITUBUCTCKOW YAaCTUIBI B TEMIIOPAIbHOW H
JMHAMHYECKOH KaInOpPOBKax.

buner 2.

1. JlokanbHbIe KadMOPOBOYHBIE CHMMETPHHA MUHUMAJILHOTO MacTep-AeicTBus. Dukcanus KalnOpOBKH.
HeiictBue ¢ ¢QurcupoBaHHON KanuOpoBkoi. ['ayccoBbl W jaenbra-QyHKIMOHAIbHBIE KaTHOPOBKH.
Penyxmus BciomorarensHbIX noseit. [lefictBue @anneeBa-Ilomoa st Mofeny ¢ 3aMKHYTOM anreOpoit
I€HEpaTOpOB.

2. I'pagyupoBaHHBIE MHOTOOOpa3usi, IpaJydpoBaHHOE MPOCTPAHCTBO (QYHKIMH Ha HuX. KomemHoi
KOMIUIEKC U KOTOMOJIOTHH (IIPUBECTH IPUMEPAMH).

3. OnnomnemieBoe 3¢ (eKTUBHOE ACUCTBUE B MOJIENN a0eIeBOro mnos 2-hopMabl.

Kputepun onennBanus
OOyuatonieMycsi CTaBUTCS 3a4eT B COOTBETCTBHU C IPOAEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKHY;
OLICHUBaHHE NPOM3BOAMTCA Ha YCMOTpPEHHE NpENoJaBaresii B COOTBETCTBHH C OCOOCHHOCTSIMH
JUCLUIUIMHBL U CICLYIOIIUMU KPUTEPUSMU:



Onenka "ommuno" (10 Ganmos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 06amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0ayioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 OamioB) BBICTABISETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopuTedbHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IOKa3aBHIEMY (QparMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, IMOKa3aBIIeMy (parMeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT IpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynoBierBoputenbHO" (1 6aymn) BBICTABISIETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

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

DK3aMeH NPOBOASTCA B yCTHOM (hopMe 1o Ouieram.

B xax7om Ouiiete npecTaBIeHO HECKOIBKO TEOPETUUECKUX U MPAKTUYECKUX BOTIPOCOB.

[Tpu mpoBeeHny sK3aMeHa ody4aroiemycs npeaoctasisiercs: 30-60 MUHYT Ha IOATOTOBKY.
Omnpoc o6yuaromerocs o BO3MOKHOCTH HE JOJKEH MPEBBIIIATh OHOTO aCTPOHOMUYECKOTO Yaca.



