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AHHOTANMA
CoBpemenHas Teopust (yHIaMEHTAIBHBIX B3aMMOJCUCTBHIA ONEPUPYET IMIMPOKUM HAOOPOM Pa3HOOOpPa3HBIX
Wel, MOAXOA0B U 3a/1a4, CBSI3b MEXAYy KOTOPBIMH He Bcerga oueBHaHa. Kypc cTaBUT CBOEH Henbi0 MOMOYb
CIIyIIaTesiM COPUEHTHPOBATHCS B COBPEMEHHBIX 00macTax (u3nku (pyHTaMEHTaTbHBIX B3aWMOJCWCTBHIA,
AKTUBHO Pa3BUBAEMBIX B HACTOSIIIEE BPEMSI.

B kypce Oyzmer omucaH MUPOKUI Kypc MOHATHH, METOIOB, PE3YIBTATOB M MOJENIEH COBPEMEHHOW TEOpHH
nonsi, AnC/KTII cooTBeTcTBUS, KATUOPOBOUHBIX TEOPHA, TEOPUU IPABUTALMH U TEOPUH BBICIIMX CIIMHOB. B
4acTHOCTH, OyAayT ommcaHbl cuHIIeToH /lupaka u teopema ®@naro-Oponcnana B npuiokenun k AnC/KTII,
YepHbIC IBIPhl B TPEXMEPHOW M UYETHIPEXMEPHOW TPaBUTALMH, XOKHHTOBCKOE H3JIYUYCHHE YEPHBIX [IBID,
(dbyHIaMeHTanbpHbIE Teopembl 3ampera BaiinOepra m Koymmana-MaHmyaibl Ha B3avMOJICHCTBHSI TOJEH
BBICIIMX CHHHOB, MOHomoiu Mupaka u Xydra-IlonskoBa, 3HTponusi 3amyTbIBaHUs W Trojorpaduieckas
JlyaJbHOCTh, aKTHBHO H3ydaeMas B MociemHee BpeMs Monenb Caunesa-Me-KuTaeBa m npyrue akTyaibHbIE
BOIIPOCHI.

1. leau u 3apauun

eap AUCUMNIMHBI

O3HaKkOMIIEHHUE C aKTyaJlbHBIMU IpoOieMamMu Teopun GyHIaMEHTAIbHBIX B3aUMOJCHCTBUN, KBAHTOBOM
TEOPUHU 0JIS1 U TEOPUU IPABUTALIUU.

3agaum AU COMIIHHBI
[To3HaKOMHUTH CTYAEHTOB C DPA3IUMYHBIMH COBPEMEHHBIMH 3aJadaMi, BO3HHKAIOUIMMHU B 001aCTH
Teopud (hyHIAMEHTAJIbHBIX B3aUMOACWUCTBUI, KBAaHTOBOM TEOpPHU MOJII M TEOPUU TPABUTALUH, C
[IOCTAaHOBKOM 3allauy U MOAXOJaMM K MX peweHusM. [Ipenmornaraercs, yTo, NMpociyllaB 3TOT Kypc,
CTYOEHTBI ~ CMOTYT  HCIONB30BaTh  METOABl M  NOAXOABI  3TOM  ob0jacth B CBOEH
Hay4YHO-HCCIIEI0BATEIILCKON padoTe.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,

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 TMOUCK BapHAHTOB
MOCTAaBIICHHOH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peleHust
OCHOBE

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4YHYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
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 JI€STE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI M CPEJICTBA BBITIONHEHUS JACATEIEHOCTH C e
pe3ynbTaraMu

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

OIIK-1.1 3HaeT ©W  CcOOCOOCH — HUCIOJB30BaTh B
npoeCCUOHANBHON  JesITeNbHOCTH  (yHAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk ¥ (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2.1 UmeeT 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 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 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 Cnocoben aHanmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
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 mNpUMEHATh 3HaHWS B 00JacTu
(U3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
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 HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[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)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
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:

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

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 Hupaka. 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 TOJNEH BBICHIIMX 5 5 12
CIIMHOB
I'paBuTanms B TPEXMEPHOM
4 IPOCTPAHCTBE-BPEMEHU  KaK  TOYHO 5 5 13
pelaemast Teopust
5 BT3 wd4epHble aAbIpbl B TpEeXMEpHOM 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 Jlupaka Kak TpeXMEpHOE I0Jieé B UYETBIPEXMEPHOM IMpocTpaHcTBe. Teopema

Onaro-Oponcaana o coorBercTBUU monei u TokoB Kak ocHoBa AnC/KTII coorBeTcTBHS.
WnTepnperanus ronorpaduuaeckoro COOTBETCTBUS Ha S3bIKE PAa3BEPHYTON TMHAMHKH.

2. IlpoOiema JOKaJIbHOCTH B TEOPHUSIX IOJIEH BBICIIMX CINUHOB. [locTpoeHHe CHHMH-AOKaNIbHBIX
BEpPILUH

[Ipobnema JOKaJbHOCTH B TEOPHUSX MOJEH BBICIINX CHUHOB. [IOHSATHE CIWHOBOM JIOKAIBLHOCTH.
ITocTpoeHne cuH-T0KaIbHBIX BEPIIUH C MTOMOIIBI0 TOMOTONMMYECKOTO TPIOKA.

3. TeopeMm 3arpeTra i IIOJICH BBICIIMX CITMHOB

Teopembl 3ampera [uig TONeHd BBICIIMX COUHOB. HuskosHepreTuueckue Tteopembl BaitnOepra.
Teopema Burrena-BaitnOepHa.Ponb kocMonorndeckoii HOCTOSHHOM B TEOPHH BBICIITUX CITHHOB.

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

I'paBuTanus B TpexmepHOM mpoctpaHcTBe-Bpemenu. Teopusi Uepna-Caiimonca. KantoBanue 3d
IpaBUTALHH.

5. BT3 uepHble IbIPHI B TPEXMEPHOM MPOCTPAHCTBE-BPEMEHHU

TpexmepHoe mnpocrpancTBo aHTH-Ie Currepa. Bexrtopsl Kummnra wm BT3 uepHbie abIpbl
ImobanbHas cTpykTyphl 1 quarpamma [lenpoysa st BT3 uepHoit IbIphI.



6. UepHOIbIpHBIE PELICHUs] YETHIPEXMEPHOM I'paBUTALMM B KOOPAWHATHO-HE3aBUCHMOM BUJE M3
MHTETPUPYIOLIETO MOTOKA Pa3BEPHYTHIX YPABHEHUN

UYepHoapipusie pemenuss OTO B ¢popme Keppa-lllunbaa u ux KOOpAMHATHO-HE3aBUCUMOE OIMCAHHE
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. A.M. Polyakov, “Quark Confinement and Topology of Gauge Groups” // Nucl.Phys.B 120 (1977)
429-458;
3. S.Weinberg, “KsanToBas teopus nomnst”, 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.

JlononHuTEIbHAS 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-Kitacv model” // Phys.Rev.D 94 (2016)
10, 106002.

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

WWW.arxiv.org

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hpe)_ICTaBJ'IeHI/IC Martcpualjia Ha JOCKC W/ U Ipu MOMOIIU MCAUAIIPOCKTOPA. Bo3MoxHO HCIIOIB30BaHNE
11O JJI1 CHMBOJIBHBIX U/ YUCJIEHHBIX BEIYMCIICHUH.

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

CTyneHT, M3y4alouMi TUCLUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBL, JOHKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NMPAKTHKE.
B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AWCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUsS Pa3IM4HbIX 3a/ady.

VYeneniHoe OcCBOcHHME Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITeIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B paboduei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YT€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI,

— TpopaboTKy y4ueOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS;

— pellieHue 3a/1a4, peAIaraéMblx CTyI€HTaM Ha JIEKLUAX U IPAKTUYEeCKUX 3aHATHUSIX.



[Tokazarenem BiafieHUs MaTEepPHAIOM CIYKUT YMEHHE pemarh 3amadu. [[ms ¢opmupoBaHus yMeHUS
MPUMEHSTh TEOPETUYCCKUE 3HAHMS HA MPAKTHKE CTYICHTY HEOOXOAMMO peliaTh Kak MOXKHO OOJbIIe
3aad.

BaxxHo 10OWTHCS TMOHMMaHMs U3y4yaeMoOro mMarepualna, a He MEXaHHYeCKOro ero 3amomuHaHus. [lpu
3aTPYINHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CJIEIyeT OOpaIiarhCs 3a KOHCYJIbTAIMSAMH K
JIEKTOPY WJIU TPETOIaBaTello, BeAyIeMy MPAKTUIECKUE 3aHIATHS.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH 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

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

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT
PaspaGorunkm:

M.A. Bacuibes, 1-p (u3.-MaT. HayK
B.E. lunenko, kau. Gus.-Mar. HayK
H.I. MucyHna, kauj. (u3.-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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.2  OcymecTBisieT TMOUCK BapHAHTOB
MOCTAaBIICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peLeHust
OCHOBE

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

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

VK-6.2 OueHuBaeT CBOIO JI€STE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBHITIONHEHUS JACATEILHOCTH C e
pe3ynbTaraMu

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

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JaCTH
npo(heCCHOHANBHOMN ESTEIbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk W (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
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 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

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

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
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 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

IIK-1 CnocobeH cTaBuTh, (hOPMaIHU30BLIBATE U

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaINIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH




pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATH  THIOTE3bI, CTPOUTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pE3yNbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynerate wusyueHuss gucuuiuinHbl  «COBpeMEHHbIE TpoONeMbl  TeOopHH  (QYHIAaMEHTAIBHBIX
B3aUMOJICHCTBUIN 00yUJaOIUIACS JOIDKEH:

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

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

- MaTreMaTH4YeCKUM W MOHATHUHBIM amnmaparoMm u METoAaMu HCCHBHOBaHHﬁ, COCTaBJIAIOIINMHA
COACPIKAHUC NUCHUILIINHBI.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

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

IlepeueHnp NpUMEPHBIX BOIPOCOB:

1.Teopemsl 3anpeTa B TEOPUH BBICIINX CITUHOB.

2. Teopema dnaro-PpoHcaana.

3. UnaTepnperanus ronorpaguueckoro COOTBETCTBHS Ha SI3bIKE PA3BEPHYTOH JUHAMUKU.
4. I'paBuTanus B TPEXMEPHOM MPOCTPAHCTBE-BPEMEHH KaK TOYHO pelaeMasi TEOpHsI.

5. BT3 uepHble IbIPHI B TPEXMEPHOM MPOCTPAHCTBE-BPEMEHHU.

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

7. CdopmynupoBaTb HHU3KOIHEpPIeTHUECKHE TeopeMbl BaiinOepra, moka3zaB yHHBEpPCAIbHOCTD
I'paBUTaLIMOHHOIO B3aNMOACHCTBUS

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

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

[Mpumeps! OUIETOB:

buner 1.
1.TeopeMsl 3arpera B TEOPUU BBICIIMX CITHHOB.
2. CuHrneroH Jlupaka v €ro HHTEpIIpeTalus B TEOPUH MPEACTABICHUH.

buner 2.
1. Teopema ®nato-PpoHcaana.
2. O0wsacauTh onurie bT3 YepHOI ABIPBI OT TPEXMEPHOTO MPOCTpaHCTBA aHTH Je CHTTepa.




Kpurepun onennBanus
OOyuatomieMycsi CTaBUTCSI 3a4€T B COOTBETCTBHM C NMPOAECMOHCTPHUPOBAHHBIM YPOBHEM HOATOTOBKH;
OLICHMBAaHHE IPOU3BOAMTCS HA YCMOTPEHHE IIperojaBareisi B COOTBETCTBUM C OCOOCHHOCTAMH
TUCUUTUTMHBI U CIELYIOIIUMHU KPUTEPUSIMHU:
Onenka "ommmuno" (10 Gassos) BBICTABJISIETCS  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNN KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0amioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.
Onenka "xopomio" (7 0anioB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMsS Ha NPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Onenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHUH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTS ajbHEUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
Omnenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMUIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.
Onenka "HeynoBierBoputenbHO" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX MPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHunpoBaHHBIA 3a4eT MPOBOOUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Ounere
NPEACTaBICHO JBa TeopeTHueckux Bompoca. Ilpm mpoBeneHum 3adera  oOydaromiemycs
npenocrasisierca 30 MUHYT Ha moArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIIaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



