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AHHOTANMA
CoBpemenHas Teopus (yHIaMEHTATBHBIX B3aUMOJCHCTBUI ONEpUPYET MIMPOKHM HAOOPOM pa3sHOOOpa3HBIX
uael, IOAXOA0B | 3aflad, CBSI3b MEXIy KOTOPBIMHU HE Bcerna odeBHHA. Kypc CTaBUT CBOEHl IeNbI0 TTIOMOYb
CIIyIIaTessiM COPHUEHTHPOBATHCS B COBPEMEHHBIX 00NacTsIX (hu3uku (yHIaMEHTAIBHBIX B3aUMOJEHCTBUH,
AKTUBHO Pa3BUBAEMBIX B HACTOSIIIEE BPEMSI.

B kypce Oyner ommcaH MUPOKUH Kypc MOHATHH, METOAOB, PE3yJAbTaTOB M MOJEell COBPEMEHHOU TEOpHH
nonsi, AnC/KTII cooTBeTCTBHA, KAJIMOPOBOYHBIX TEOPUH, TECOPHH T'PAaBUTALIMK M TEOPHH BBICHIMX CIKUHOB. B
4acTHOCTH, OyJyT ommcaHbl cuHIIeTOH /upaka u teopema ®mato-Oponcaana B npunoxennn k AnC/KTII,
YEpHBIE JBIPbl B TPEXMEPHOM M YETBIPEXMEPHOW TpPaBUTALMM, XOKHMHIOBCKOE W3Iy4YEHHE YEPHBIX ABID,
dbyHIaMeHTanbpHbIE Teopembl 3ampera BaiinOepra u KoynMana-Maway/muibl Ha B3aUMOJIEHCTBUS TOJIEH
BBICIIMX CHHHOB, MOHomoiu MHupaka u Xydra-Ilonskosa, 3HTponusi 3amyTbIBaHUs W Trojorpaduieckas
JlyaJbHOCTb, aKTHBHO M3ydaeMmas B ToclefHee Bpems mozenh Caunesa-le-KutaeBa m npyrue akTyasibHbIE
BOIIPOCHI.

1. leau u 3apauun

eap AUCUMNIMHBI

O3HaKOMJIEHHE C aKTyaJIbHBIMHU MIPOOJIeMaMu TeOpHH (PyHIaMEHTAIbHBIX B3aUMOACHCTBUI, KBAHTOBON
TEOPUHU 0JIS1 U TEOPUU IPABUTALIUU.

3agaum AU COMIIHHBI
ITo3HaKOMHUTH CTYAEHTOB C pa3IMYHBIMH COBPEMEHHBIMHU 33/1auaMM, BO3HUKAIOIIMMH B 00IacTH
Teopud (hyHIAMEHTAJIbHBIX B3aUMOACHCTBUIH, KBaHTOBOM TEOpPHHM MOJNA M TEOPHUH TPaBUTALUH, C
[IOCTAaHOBKOM 3a/lauy U MOoAXoJaMHM K uX pemeHusM. Ilpennonaraercsi, 4rto, mpociyllaB 3TOT Kypc,
CTYOEHTBl ~ CMOTYT  HCIOJb30BaTb  METONBl W MOAXOABl  3TOM  oOmactTh B CBOeW
Hay4YHO-HCCIIEI0BATEIILCKON padoTe.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYaINIO KaK CHCTEMY,

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

aHaM3 MPOOJIEMHBIX CUTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.2  OcymiecTBisieT TIOHCK BapHaHTOB
MOCTAaBIICHHOH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peLeHust
OCHOBE

VYK-2.1 ®opmynupyet B pamkax 0003HAYECHHON MPOOIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBITIOJIHEHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3MKH M CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH




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 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CriocoOeH BRIOUpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-4 CriocoOeH ycrenHo peanu3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHUS 1 HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B 0O0NacTu
(U3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIE0BAHUS

[MK-1 Crocoben 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 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

- OCHOBHBIC ITOHATHA I10 TEMC JUCIHUITIIIMHEI.

YMETB:

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

IUCIUTUIAHEL.
BJIAJIETD:

- MaTreMaTHU4YECKUM U TMOHSITHWHBIM afraparoMm u METOAaMU PICCJ'IEIIOB&HPIIZ, COCTaBJIAIOIIMMU

COACPIKAHUC NUCHUILIINHBI.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Moavrrom (Contuancr TTaAAnar naAnTLT




o AN/INLAKLIKL \_/NAVLKAAIMIJUI JLuUUPuL- IJU\.IUIUI pa6OTa
1 CuHreroxn Hupaxka. Teopema 5 5 12
Onaro-PpoHcaana
[Ipobnema JIOKAJILHOCTH B  TEOPHSIX
2 nosied BeIcIIMX cOUHOB. IlocTpoenue 5 5 13
CIIMH-J0KaJIbHbBIX BEPLIMH
3 Teopembl 3ampera aisi THOJNEH BBICHIMX 5 5 12
CIIMHOB
I'paBuTanms B TPEXMEPHOM
4 IPOCTPAHCTBE-BPEMEHU  KaK  TOYHO 5 5 13
pelaemast Teopust
5 BT3 wu4epHble ablpbl B TpPEXMEPHOM 5 5 12
IIPOCTPAHCTBE-BPEMEHU
YUepHOoAbIpHBIE PELIEHUS YETBIPEXMEPHOM
rpaBUTALIH B
6 KOODAWHATHO-HE3aBUCUMOM  BHUZE U3 5 5 13
WHTETPHUPYIOLIETO IOTOKA Pa3BEPHYTHIX
YpPaBHEHUI
Nroro yacos 30 30 75
[loaroroska k sK3aMeHy 0 uac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue IUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Cunrneron dupaka. Teopema ®@nato-OpoHcaana
Cunrneron [lupaka Kak TpexXMEpHOE TIIOJIE B YETHIPEXMEPHOM HPOCTpaHCTBE. Teopema

Onaro-OpoHcaana o cooTBeTcTBUM moned M TOkoB kKak ocHoBa AnC/KTII coorBercTBus.
WnTepnperanus ronorpaduuaeckoro COOTBETCTBUS Ha S3bIKE PAa3BEPHYTON TMHAMHKH.

2. IlpoOnema JOKanbHOCTH B TEOPUSAX MOJEH BBICIIMX CHOUHOB. [locTpoeHHME CNHH-IOKAIbHBIX
BEpPILUH

[Ipobnema JOKaIbHOCTH B TEOPHUSX MOJEH BBICIIMX CIHUHOB. [IOHATHE CIMHOBOHN JIOKAJILHOCTH.
ITocTpoeHne cuH-T0KaIbHBIX BEPIIUH C MTOMOIIBI0 TOMOTONMMYECKOTO TPIOKA.

3. TeopeMm 3arpeTra i IIOJICH BBICIIMX CITMHOB

Teopembl 3ampera uisi mojei BhICHIMX crnuHOB. Hu3kosHepretnueckue Teopembl BaiiHOepra.
Teopema Burrena-BaitnOepHa.Ponb kocMonorndeckoii HOCTOSHHOM B TEOPHH BBICIITUX CITHHOB.

4. I'paBuTaIsg B TPEXMEPHOM IIPOCTPAHCTBE-BPEMEHH KaK TOYHO periaeMasi TeOpHst

I'paBuTanust B TpexMepHOM TpocTpaHcTBe-BpemeHu. Teopusi Uepna-Caiimonca. KeanroBanme 3d
IpaBUTALHH.

5. BT3 uepHble IbIPHI B TPEXMEPHOM MPOCTPAHCTBE-BPEMEHHU

Tpexmeprnoe mnpocrpanctBo aHTH-a¢ Currepa. Bekropst Kumnmmnra u BT3 depHble ABIpHIL.
ImobanbHas cTpykTyphl 1 quarpamma [lenpoysa st BT3 uepHoit IbIphI.



6. YepHOIbIpHBIE pEILEHUs] YETHIPEXMEPHOM IpaBUTAlMM B KOOPJUHATHO-HE3aBUCUMOM BHJIE U3
MHTETPUPYIOLIETO MOTOKA Pa3BEPHYTHIX YPABHEHUN

UepHoapipusie pemenuss OTO B ¢popme Keppa-lllunbpaa 1 1X KOOpAWHATHO-HE3aBHCUMOE OIHMCAHHUE
4yepe3 UHTETPUPYIOLLINM IOTOK Pa3BEPHYTHIX YPABHEHUM.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTopus, A0CKa, IPH HEOOXOAMMOCTH MEAUAIPOEKTOP, IKPAH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JiuTepaTypa
1. G. 't Hooft, “Magnetic Monopoles in Unified Gauge Theories”, Nucl.Phys.B 79 (1974) 276-284;
2. AM. Polyakov, “Quark Confinement and Topology of Gauge Groups”, Nucl.Phys.B 120 (1977)
429-458;
3. S.Weinberg, “KanToBas teopus mons”, 1.1, URSS, 2015
4. E. Witten, “(2+1)-Dimensional Gravity as an Exactly Soluble System”, Nucl.Phys.B 311 (1988) 46;
5. M. Banados, C. Teitelboim, J. Zanelli, “The Black hole in three-dimensional space-time”
Phys.Rev.Lett. 69 (1992) 1849-1851.

JlononHuTenbHAs TUTEpaTypa
1. S.W. Hawking, “Particle Creation by Black Holes”, Commun.Math.Phys. 43 (1975) 199-220;
2. O. Aharony, S. Gubser, J. Maldacena, H. Ooguri, Y. Oz “Large N field theories, string theory and
gravity”, Phys.Rept. 323 (2000) 183-386;
3. S. Ryu, T. Takayanagi, “Holographic derivation of entanglement entropy from AdS/CFT”,

Phys.Rev.Lett. 96 (2006) 181602;
4. J. Maldacena, D. Stanford, “Remarks on the Sachdev-Ye-Kitaev model”, Phys.Rev.D 94 (2016) 10,

106002.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

WWW.arxiv.org

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hpe)_ICTaBJ'IeHI/IC Martcpuajia Ha JOCKC W/ U Ipu MOMOIIU MCAUAIIPOCKTOPA. Bo3MoxHO HCIIOIB30BaHNE
110 JJI1 CHMBOJIBHBIX U/ YUCJIEHHBIX BEIYMCIICHUH.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aouuii IUCHUIUIMHY, JAOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnapaToM, a ¢ JPyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynerare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIy4YEHHbIE 3HAHUA JJIs PELICHUS Pa3IM4HbIX 3a/ad.

VYeneniHoe OCBOcHHE Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITeTIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B pabodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B cedsl:

— YT€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI,

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIS
CaMOCTOATEJILHOIO U3yUCHMUS;

— pellieHue 3a/1a4, IpeAIaraéMblx CTyIeHTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHUSIX.



[Tokazarenem BiajgeHUs MaTepUaOM CIIY>)KHT YMEHHE permiarh 3amaud. s GopmupoBaHUS yMEHHUS
MPUMEHSTh TEOPETUYCCKUE 3HAHUS Ha MPAKTUKE CTYJACHTY HEOOXOIUMO peliaTh KaK MOXKHO OOIbIIe
3aad.

BaxHo 10OWTHCS MMOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhCcsd 3a KOHCYIBTAUAMU K
JIEKTOPY WJIU TPETOIaBaTello, BeAyIeMy MPAKTUIECKUE 3aHIATHS.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBHH C
TEMaTHKON 3aHITHIA.



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

DusTex-KiIacTep aKaJaeMUIecKoi u HayuyHoU Kapbepsl (Teopus ¢pyHIaMeHTa bHBIX
B3aMMOJICHICTBHI U KBAaHTOBAs TPAaBUTALINSA)

Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT
PazpaGoTunkm:

M.A. Bacunbes, a-p pus.-mar. Hayk
B.E. Junenko, kann. ¢pus.-Mat. HayK
H.I'. MucyHna, kaaa. ¢us.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.2  OcymiecTBisieT TIOHCK BapHaHTOB
MOCTAaBIICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peleHust
OCHOBE

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYECHHON MPOOIIEMBI,
1enb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1 Brnaneer cuctemolt pyHIaMeHTaTbLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT W cHocoOEGH  WCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANBHOMN ESTEIbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuKi W (U3UKH U CHOCOOCH HMX MPHMEHSTh IpH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
npobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHW B obnmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

IIK-1 CnocobeH cTaBuTh, (hOPMaIHU30BLIBATE U

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH




pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HayIHBIC PE3YIIbTaThI [IK-1.3 CmocobeH mnpuMeHSATh TeopeThdeckne | (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynprate wusyuenuss gucnuiuinHbl  «CoBpeMEHHbIE TpoOieMbl  TeopHH  (PYHIaMEHTAIBHBIX
B3aUMOJICHCTBUIN 00yUJaOIUIACS JOIDKEH:

3HATh:
- OCHOBHBIE ITOHATHS 10 TEME TUCLUIIINHBL.
yMeTh:

- TIOJTL30BAThCS PA3BUTHIMU B paMKax JUCITUIUIMHBI METOAAMU UCCIICIOBAHMS, PEIIaTh 3aJa4H M0 TEME
IUCIUTUIAHEL.
BJIAJETh:

- MaTreMaTHU4YECKUM U TMOHSITHHHBIM afraparoMm u METOAaMU I/ICCJ'IEIIOBaHPII‘/'I, COCTaBJIAIOIIMMU
COACPIKAHUC NUCHUILIINHBI.

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

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepurajia InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

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

1.Teopemsl 3ampeTa B TEOPUH BBICIINX CITUHOB.

2. Teopema dnaro-PpoHcaana.

3. UnaTepnperanus ronorpaguueckoro COOTBETCTBHS HA SI3bIKE Pa3BEPHYTOM JUHAMUKU.
4. I'paBuTanus B TPEXMEPHOM MPOCTPAHCTBE-BPEMEHH KaK TOYHO pelaeMasi TEOpHsI.

5. BT3 uepHble IbIPHI B TPEXMEPHOM POCTPAHCTBE-BPEMEHHU.

6. UepHOIbIpHBIE pelIeHuUs YeTbipexMepHoi rpaButannu B popme Keppa-llnibaa.

7. CdopmynupoBaTb HHU3KOIHEpreTHUeckue Teopembl BaiiHOepra, [noka3aB yHHBEpPCAIbHOCTD
I'paBUTaLIMOHHOIO B3aUMOACHCTBUS

8. CunmietoH /lupaka u €ro HHTEPIpPETALHsl B TEOPUH MIPEACTaBICHUN

9. IToka3aTh COOTBETCTBHE TPEXMEPHBIX COXPAHSIOIINXCS TOKOB U YETHIPEXMEPHBIX HOJIEH
10. ChopmynupoBarh TEOPHIO TPEXMEPHOI TpaBUTaIuy Kak Teopuro YepHa-CalimoHca
11.06bsicauTh oTiIMure BT3 uepHoii ABIPBI OT TPEXMEPHOTO MPOCTpaHCTBa aHTH e Cutrepa

[Mpumeps! OUIETOB:

buner 1.

1. TeopeMmsl 3anpeTa B TEOPUH BBICIIMX CITUHOB.

2. CunrneroH /lupaka 1 ero HHTEpIpeTanus B TCOPUN MPEICTABICHUM.

buner 2.
1. Teopema ®nato-PpoHcaana.

2. O0wsacaUTh onurie bT3 YepHOl ABIPBI OT TPEXMEPHOTO MPOCTpaHCTBA aHTH Je CHTTepa.

Kpurepun onennBanus




O6y‘laIOH_[€MYC$[ CTaBUTCA 3a4CT B COOTBCTCTBUU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM NOATOTOBKU,
OLICHMBAHWE TMPOMU3BOAUTCA Ha YCMOTPCHHUE IMperoAaBareyii B COOTBETCTBUU C O0COOEHHOCTIMU
AUCHUIUIMHBL U CICAYIOIUMU KPUTCPUAMU:

Onenka "ommuno" (10 GayioB) BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl TUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAaHHE
HNPUHATHIX PELICHUAMN.

Onenka "ormnmuuno" (8 0OamioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
peleHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YCHHbIC 3HAHMS Ha MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MaTrepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATh IOJyYCHHBbIC 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06auioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYLIECTBY H3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA NPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oama) BBICTABISIETCS CTYACHTY, MOKaszaBlleMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH IIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUM IPOrPaMMHOIO Marepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro O0ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOINbIIeH
9YacTH OCHOBHOTO COJIEPXKaHWS Y4eOHOH NpOrpaMMbl TUCHUIUIMHBI, JIOMYCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJMyYCHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHO" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiine omuOKy B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

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

HuddepeHmpoBaHHBId 3au€T NPOBOAUTCS B YCTHOH Qopme mno Oumneram. B kaxzmom Ouiere
NPEACTaBICHO JBa TeOpeTHYecKkux Bompoca. [lpu mpoBemeHum 3adera  oOydaromemycs
npenocrasisierca 30 MUHYT Ha 1moArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



