degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: T'onorpaguueckas ayaabHOCTh U KOH(GOPMHAS TEOPUS MO
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa Teopuu PyHIaMEHTAILHBIX B3aUMOJICHCTBUI U KBAHTOBOW I'paBUTAINH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocraBui: M.M. [1aBnoB, KaHA. TEXH. HAYK

[Iporpamma obcyxieHa Ha 3acefanu kKadenpa Teopur GpyHIaMEHTATBHBIX B3aMMOJICHCTBHM U KBAHTOBOW TPaBUTAIIMN
25.03.2025



AHHOTANMA

Kypc nocssien u3yuenuto 6a3oBoro eHOMEHa B COBPEMEHHON KBAaHTOBOM TEOPUH TOJIS — rojorpaduuecKoit
IyalbHOCTH, B OCHOBE KOTOPOH JIGKUT COOTBETCTBUE MEXKIYy TEOpHEl HeaOeleBbIX KaJuOPOBOUHBIX IOJICH B
D m3mepenusx u Teopueil kBaHTOBOH rpaBuTammu B D+1 usmepenusix. CyniecTBeHHas 4acTh Kypca Oyaer
MOCBSIILIEHAa M3YYCHHI0 YacCTHOTO mNpuMmepa ayaibHocTH u3BecTHOro kak AdS/CFT cooTBeTcTBHE MEXIy
koH(opMHBIMU Teopusimu 1ol CFT 1 rpaBUTallMOHHBIMU TEOPHUSIMH B IpocTpaHcTBe aHTH-Ie Cuttepa AdS.
ByayT nompo6HO HM3y4eHBl OCHOBHBIE acCIEKThl KOH()OPMHBIX TEOpHUil, TaKue Kak KOH(QOPMHAs CHMMETpPHS,
IpUMapHbIE OIEPaToOphl, ONEPATOPHOE PA3JIOKEHUE, KOPPESIMHOHHBIE (DYHKIUMH M KOH(POPMHBIC OJIOKH.
AHajoruyHble CTPYKTypbl OyayT ommcaHel B JyainbHOH AdS Tteopuu, mocie dYero chOpMyIHpOBaHO
COOTBETCTBHE KaK PAaBEHCTBO KBAaHTOBBIX MPOM3BOMAIINX (YHKIMOHAIOB. BynyT mompoOHO pa3o0paHbl
MPUMEPBI 2-TOUYEUHOU, 3-TOUEUHOH U 4-TOUEUHOI KOPPEISIUOHHBIX (PYHKINHA JyaTbHBIX TEOPHH.

1. leau u 3apa4u

eap AUCUMNIMHBI

I/I3y‘{CHI/Ie OCHOBHBIX HOJ'IO)KCHHﬁ, MCTOHOB U CTPYKTYP KOH(I)OpMHBIX TeOpI/Iﬁ IIOJIA U CBA3AaHHBIX C

HUMH TOJ0TpaUIecKuxX TyanbHOCTEH.

3agauu AUCHUILIHHBI

[To3HaKOMHTBH CTYIEHTOB C OCHOBHBIMH HOHSTHUSAMH U HJIESIMH TOJOrpapUyYecKUX AyadbHOCTEH U
KOH()OPMHOM TE€OpHUH OIS, C TOCTAHOBKOM 3a[1a4y M MOAXOAaMH K X peueHusaM. [Ipeanonaraercs, 4To,
MPOCIYIIaB 3TOT Kypc, CTYACHTBI CMOTYT HMCIOJb30BaTh METOABI M MOAXOIBI 3TOH 00IacTH B CBOEH

Hay‘lHO—HCCHeI[OBaTCHLCKOﬁ pa60Te.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 3HaeT ©W  CcOOCOOCH  HUCIOJB30BaTh B
npo(eCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTalbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMH YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

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

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIYUCIUTEIBLHBIMA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh

pemieH

HC IIOCTaBICHHOMN 3aJiauu, IpOBCCTU

aHaJIu3 pe3ysibTaTta U IMpeaACTaBUTb BbIBOAbI,

npumMe

HSIST 3HAHWS U HABBIKK B 001aCTH

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE IPOOJIEMBI, TIOJTy4aTh

HOBBIC

HAYYHBIC PC3YyJIbTAThI

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

YMETB:

- OCHOBHBIC IIOHATHA I10 TEMC JUCIHUITIIINHEI.

- I[IOJIB30BATbCA PA3BUTBIMU B PaMKaX JUCHUINIMHBI MCTOAAaMU UCCICAOBAHUA, PCLIATh 3aa4H 110 TCMC

IUCIUTUIAHEL.

BJIAJIETD:

- MaTreMaTH4YeCKUM W MOHATHUHBIM arnmaparoMm U METoAaMu PICCJIGI[OBZIHPIIZ, COCTaBJIAIOIINMHU

COACPIKAHUC NUCHUILIIMHBI.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Kondopmuas CUMMETpPHUS B d 6 3
n3mepenusax. Kondpopmuas teopus momns.
Teopus MpeCTaBICHUHA anreOpbl
KoH(poOpMHOU cummerpun. [lpumaphbie
) OIIepaTopHl, HOTOMKH, rpaHuIa 6 3
yHUTapHOCTH. ONepaTopHOE pa3ioKeHne
B KOH(OPMHOH TEOpUHM OIS, IOAXOL
KoH(opMHOTO OyTCTparna.
ITpoctpancTBo aHTHU-]e Cutrepa:
reOMEeTpHUs, NPUYMHHAs  CTPYKTYypa,
3 koH(popMHas TpaHUIIA. Teopust 6 3
MIpEeNCTaBICHUI anreOpbl AHTH-71E
Currepa. Cunrierons! J{upaxka.




[TmanapHbIi npeae B TEOPUHU
Aura-Mumnica. I'mmoresa  AdS/CFT
4 COOTBETCTBHUSI. Meton 6 3
I"a6cepa-Kiebanosa-IlonskoBa-Butrena
BBIUMCIICHUS] KOPPEIATOPOB.

lonorpaguueckoe  COOTBETCTBHE  IIPU
5 KOHEYHOW TeMIEepaType W SHTPONHS 6 3
YEPHBIX JIBIP.

Hroro yacos 30 15
IToaroroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Kondopmuas cummetpust B d uamepenusix. Kondopmuas teopust mosi.
['pynna u anredbpa koHpopMHOI cumMMmeTpun B d=2 u d>2 u3mepeHusX.

2. Teopus mpencraBneHuit anreOpsl KOHPOPMHOHM cummeTpur. [lpuMapHbie OmepaTopsl, MOTOMKH,
rpaHuna yHUTapHOCTH. OnepaTopHOe pasjioKeHHE B KOHPOPMHOM TEOPHUHM IMOJS, IOIXO.
koH(opMHOTO OyTCTpara.

[pencrapnenusi koH(OpMHON anreOpwl, KOHPOPMHBIE TONA. [IpUMapHbIe MONS W TMOJNSA-TIOTOMKH.
['panuia yHUTApPHOCTH.

3. IpocrpanctBo antu-ne CHUTTepa: reOMETpHUs, NPUUYMHHAS CTPYKTypa, KOH(OpMHas TpaHHLA.
Teopus npencrasiennii anredpsl AHTU-1e Cuttepa. Cunmietons! [lupaka.

ITpoctpancTBo aHTu-1¢ CUTTEpa: TeOMETpHs, IPUUMHHAS CTPYKTYpa, KOHPOpMHas rpaHuna. Teopus
npencrasineHui anreOpsl Autu-ae Currepa. Cunrietons Jupaka.

4. Ilnanapueiii mpenmen B Teopun Snra-Mumnca. ['mnoreza AdS/CFT coorBerctBus. Merton
l'abcepa-Kiebanosa-IlonsikoBa-BuTTeHa BEIYUCICHUS KOPPEISTOPOB.

[Mnanapuerii mpemen B Teopum Sara-Mwumnca. [wnoreza AdS/CFT  coorserctBusi. Meton
I"a6cepa-Kiebanosa-IlonskoBa-BuTTeHa BRIYUCICHUS KOPPEIATOPOB.

5. Tonorpaduyeckoe cOOTBETCTBHE MTPU KOHEYHOH TEMIIEpaType U SHTPONIHS YEPHBIX JIBIP.
Tonorpaduueckoe cooTBeTCTBUE IPU KOHEYHOH TEMIIEPAType U SHTPOIHUS YEPHBIX ABIP.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa




1. 3amonomuukoB A.b. , 3amonoguukoB A.b., «KoHpopMmHas Teopus MoJsi 1 KpUTHYECKUE SIBICHUS B
IBYMEpHBIX cuctemax», M.: MITHMO, 2009;

2. P. Di Francesco, P. Mathieu, D. Senechal, “Conformal field theory”, Springer-Verlag New York,
1997.

3. M. Ammon, J. Erdmenger, “gauge/Gravity duality: Foundations and Applications”, Cambridge
University Press, 2015

JlononHuTeNbHAS TUTEPATypa
1. R. Blumenhagen, E. Plauschinn, “Introduction to Conformal Field Theory: With Applications to
String Theory”, Lect. Notes Phys. 779, Springer, Berlin Heidelberg, 2009;
2. P. H. Ginsparg “Applied Conformal Field Theory”, contribution to “Les Houches Summer School in
Theoretical Physics: Fields, Strings, Critical Phenomena” 1-168.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

WWWw.arxiv.org

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

ITpencraBnenue MaTepuasa Ha JOCKE W/WIIN TP MTOMOIIH MeuanpoekTopa. Bo3amMokHO ncnonb30BaHue
1O 11t CUMBOJIBHBIX /WM YUCIICHHBIX BBIYUCIICHHN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JOKEH, C OAHOW CTOPOHBI, OBIAAETH OOIIMM MOHSATHITHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOJTy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYyTOUHOM aTTeCTaltu.

[Mokazarenem BiajeHUs MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JUCITUILIUHEL

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepualna, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYNHEHWW W3YYCHHsI OTACIBHBIX TEM, BOIIPOCOB CIENyeT OOpamarhCsd 3a KOHCYJIBTAIUSIMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



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 IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: M.M. I1aBnoB, KaHA. TEXH. 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 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

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-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YJIbTAaTeC HU3YUCHUA AUCHUIIIIAHBI <<F0ﬂ0rpa(1)nquKasI AYaJIbHOCTh H KOH(i)OpMHaSI TCOpHUA IO

00yJaromuiics JOKeH:

3HATb:




- OCHOBHBIC TIOHSATHS 10 TEME JTUCIUTIINHBL.

yMeTh:
- TIOJIb30BAThCS Pa3BUTHIMHU B paMKax JUCITUILUIMHBI METOAAMH UCCIIEOBAHMS, PElIaTh 3a7a4uH Mo TeMe
JUCITUILIUHEL

BJIAJIETh:
- MaTeMaTWYeCKUM U TOHSATHUHHBIM alimapaTtoM W METOJaMH HCCIICOBAHUN, COCTaBISIONUMHU
coJiepKaHue AUCIUTITUHBL.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

. ['pynma u anre6pa koHPOpMHOI cummeTpuu B d=2 1 d>2 U3MepeHUsIX.

. Teopus nipesicTaBieHns: KOHGOPMHOH anreOpshI.

. OneparopHoe paznoxeHne B KOHQOPMHOM TEOPUH MOJISL.

. Bua 2-ToueyHbIX U 3-TOUEUHBIX KOPPEISIMOHHBIX (PyHKINI KOH()OPMHBIX MOJIEH.
. IIpoctpancTBo anTH-ge CuTTepa: reoMeTpys U MpUIMHHAS CTPYKTypa.

. Teopus npencrasienuii anredpst AHTH-1¢ CUTTEpA.

~N O D W~

. CkansipHoe mosne B npoctpanctse AuTu-ne Currepa.

8. Cunrneron /lupaka u popmynuposka Teopemsl Onaro-Oponcana.
9. AdS/CFT cooTBeTcTBHE TIPY KOHEUHOW TeMIIeparype.

10. [latb onpenenenue anredpsl Bupacopo u moayns Bepma.

[Mpumeps! OUIETOB:

buner 1.
1. Jlate onpenenenue KOHGOPMHON TPAHULIBI U IPUBECTU IIPUMEPBI.
2. BeiBecTr 3-TOUYEUHYIO KOPPEISIUOHHYI0 QYHKINIO B D-MepHO# KOHPOPMHOM TEOPHH OIS

buner 2.
1. Chopmymnuposats nponenypy ['abcepa-Kinebanosa-ITonsikoBa u Buttena.
2. Onucarp penieHus CKaJsipHOrO YpaBHEHUS Ha MPOCTPAHCTBE aHTU-1e Currepa.

Kpurepun onennBanus

O6y‘laIOH_[€MYC$[ CTAaBUTCA 3a4CT B COOTBCTCTBUH C MPOACMOHCTPUPOBAHHBIM YPOBHCM IHOATOTOBKH,
OLICHMBAHWEC TMPOU3BOAUTCA Ha YCMOTPCHHUE IpernoAaBarcyisi B COOTBETCTBHU C 0COOEHHOCTSIMU
AUCHUIUIMHBL U CICAYIOIIUMU KPUTCPUAMU:

Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh X Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI M YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/1ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.



Onenka "xopomo" (7 0anoB) BBICTAaBISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

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

Onenka "xopomo" (5 OamioB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HaeT Marepuad,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJY4YECHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynosneTBopuTedabHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HMporpamMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Oayuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIIEro 00ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HaeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynoBierBoputenbHO" (1 6amn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKy B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

HuddepenuupoBanHpiii 3a4€T MPOBOOUTCS B ycTHOW ¢opme mno Owmneram. llpu mnposeneHun
middepeHpoBaHHOrO 3a4éra olOydaromiemycs mpenocrasugercss 30 MUHYT Ha MOATOTOBKY. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO aCTPOHOMHYECKOT0 yaca.



