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)

Mo TUCHHUIIJIMHE: Teopus ocobeHHOCTEH anredpandeckux MHOrooOpa3uii
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QyHnaMeHTaILHOW MaTeMaTHKH

Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

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

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: J.A. CreniaHoB, KaH/1. (hU3.-MarT. HAYK

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl pyHaaMeHTanbHOa Maremaruku 28.03.2025



AHHOTANMA

Kypc mocBsimén teopun ocobeHHoctel anreOpanmdeckux MHOrooopasuit. C (GhopmMalibHO-T0KaIbHONH TOYKH
3peHus IaJKue TOYKH alredpanyecKuX MHOrooOpas3uii OMMHAKOBBI, M HAMOONBIIMN MHTEPEC MPEACTABIISIOT
TOYKH, B KOTOPBIX IIAAKOCTh HApyIIAETCs, T. €. 0COObIe TOYKU. Teopus 0COOEHHOCTEH NOCTaBISIOT Maccy
3a7a4 MHTEPECHbIX KaK caMHM Mo cebe, TaKk W C TOYKH 3pEHUS NPWIOKEHUH K JApyruM oO0iacTsM:
KJIacCU(HUKALUK aNreOpandecKux MHOT000pa3uii, 3epKajibHOH CHMMETPHU H JP.

B nanHOM Kypce MiaHupyeTcst TO3HAKOMUTD CIIyIIATeNs ¢ OCHOBAMHU KaK aHAJMTUYECKOH (LIEHTpasIbHas TeMa
— paccioenne MuitHOpa), Tak M aireOpandyeckoil (TIe OCHOBHBIM pPE3yJbTaToM OyIeT JI0Ka3aTebCTBO
CYILECTBOBAHMS Pa3pelIeHus] 0COOEHHOCTEH anredpanyecKux KpUBBIX U MOBEpXHOCTeH) Teopun. Cepré3Hoe
BHUMaHue OyneT yIeleHO INpuMepaM: OCOOCHHOCTH THIIEPIOBEPXHOCTEH U TMOJHBIX IE€PECEUCHHUH,
(hakTOpOoCOOEHHOCTH MO0 KOHEYHBIM TpPYIMIaM, OCOOCHHOCTH TOPHUYECKHX MHOT000pa3mii, 0COOCHHOCTH,

BO3HHUKAIOMIUC B IPOrpaMME€ MUHUMAJIbHBIX MO,[[eJIeI\/’I.

1. leau u 3apauu

eap AUCUMNIMHBI

Nzyuenne Teopunm OCOOCHHOCTEH anreOpanvecknx MHoOrooOpasuii B 00bEMeE,

HEOOXOIMMOM

COBPEMEHHOMY MaTeMaTUKy-HCCIICAO0BATENI0, CICHUAIN3UPYIONIEMyCsl B OOJIACTH alreOpandecKoi
TEOMETPHUH U €€ MPUIOKECHUN K TEOPeTHIeCcKOU (rsuke.

3agauu AU CHUILIHHBI

- O3HAKOMUTH CJIyIIaTejisi C OCHOBHBIMU INOHATHAMU, TCOPEMAMU U METOJaMU TCOPHUU 0COOEHHOCTE.

- chopMHpOBaTh TPEACTABICHUE O B3aUMOJCHCTBUM TEOPUU OCOOCHHOCTEW C JPYyrUMH OO0JACTIMU
COBPEMEHHOI MaTeMaTHKH U TEOPETUIECKON (pr3nku.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHny 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeer nipeacrasicHre 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

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

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

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH pEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATyphl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B c(hepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHHIO HOBBIX 3HAaHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY




[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.1 CriocobGeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTL HAYYHBIE
HCCJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIusIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

OCHOBBI TeOpUH OCOOCHHOCTEH anredpandecKux MHOTO0Opa3uii.

YMETb:

BbIuncnsaTh 0OCHOBHbIE HHBAPUAHTHI, CTPOUTH pa3pelieHus 0COOCHHOCTEH.

BJIAJIETh:

Metonamu peleHus 3a/1a4 o0 TEOPHH 0COOCHHOCTEN anreOpandecKux MHOTOOOpa3 ii.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora

1 ITpenBaputensHbIe CBEICHHUS u3 ) )
TOIOJIOTUY U aHAJIH3a

) OcHoBHBIE  (DakTBI O  KOMIUIEKCHBIX ) )
anreOpanyecKux MHOKECTBAX

3 Paccnoenne MuHopa 2 2

4 Tomosoruss nmHKa u cios  MunHopa ) )
0COOEHHOCTH

5 Monoapomust 2 2

6 [IpunoxxeHus u npuUMepsl 2 2

7 [IpenBapuTenbHble CBENCHHUS U3 aareOpbl ) )
1 areOpandecKoi reoMeTpun

8 PaznyTe u Hopmanuzanus 2 2

9 Pazpemenue ocoOeHHoCTel ) )
alre0panyecKiX KPUBBIX

10 Paspemenue ocoOeHHoCTeH ) )
anredpanyecKux MOBEpXHOCTEH

11 I'pad pasperenus 2 2

12 (IIpumep: hakTopocoOeHHOCTH 3 3

13 [Tpumep: Toprdeckue MHOrooOpasus, ux 3 3
0COOEHHOCTHU U pa3peleHHs

14 Oco0eHHOCTH, BO3HHUKAIOIIME } B ) )
porpaMme MUHUMAJIbHBIX MOJIeNel

Nroro gacos 30 30




[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 3 (OceHnuii)

1. HpeL[BapI/ITeJ'IBHLIG CBCICHHA U3 TOIIOJIOI'MH U aHAJIN3a

HamomuHanue (C 10Ka3aTenbCTBAMHM, T HEOOXOIUMO) CIEAYIOIUX (PaKTOB: TEOpeMa O HESBHOU
¢dbyHKIMK, TOHATHE 0co00ro 3HaueHWst W 0co00i TOYKHM JUQQEepeHIIPYEMOro OTOOpaKEHUS,
TpaHCBepcallbHbIe nepecedeHus, Teopema Capna. [ToHsATHE JTOKaJIbHO TPUBHAIBHOTO PACCIOCHHS,
Teopema DpecMaHa.

2. OcHoBHBIE (haKThI O KOMIUICKCHBIX aIreOpandeckux MHOXKECTBAX

[Monsatne  anrebpanyeckoro  MOAMHOXKECTBA  KOMIUIEKCHOTO  ad(UHHOTO  TIPOCTPAHCTBA,
HETPUBOIUMBIE KOMIIOHEHTHI. JleMma MuitHOpa 06 0TOOpe KPHBBIX.

3. Paccnoenne Munsnopa

Oco0eHHOCTH aHAINTHYECKUX THIEpoBepXHOCTeH. JIMHK 1 KOHMYeCcKas CTPYKTypa B OKPECTHOCTH
H30JIMPOBAaHHON ocoboi Touku. OtoOpaxkeHne U paccioeHrne MunHOpa, €ero JoKajbHas
TPUBHAJIBHOCTb U KOPPEKTHOCTH €T0 OIPEIEIEHUS.

4. Tomonorust INHKA ¥ €105 MUITHOpa 0COOEHHOCTH

CBSI3HOCTH JIMHKA M TOMOTONTUYECKU TUN ciosi MunHopa. Yncno MunHopa U ero 3KBUBaJIeHTHBIE
OIIpEIEIICHUS.

5. MoHonpomMus
Monoapomust paccioeHus MuiiHopa U e€ CBOMCTBa.
6. IlpunoxxeHust U MPUMEPHI

Ocobennoctu bpuckopna-®ama, ux JIUHKH, oM MHIHOpAa U MOHOAPOMHS. DK30THUECKUE CEpHI.
[enbie romonoruueckue cepbl 1 0COOEHHOCTH CILIAHCOBOTO THIIA.

7. llpeaBaputenbHbIE CBEICHHUS U3 alNreOphl U anre0pandeckoi reoMeTpUH

Anrebpanueckue MHOroo0pasus M ux ocobObie Touku. Kpurepuit fAxodu. Ocoboe MHOXKECTBO —
COOCTBEHHOE  TIOJIMHOXECTBO  ajreOpawueckoro  MHorooOpazus.  [loHsTe — paspemieHus
0COOECHHOCTEH.

8. PaznyTue u HopManuzauus

HopmanbHbie 0coOble TOYKM W II€JI03aMKHYTBIC JIOKalbHbIE Konbla. Hopmammzamus. I[lonsitue
pasayTHs: pa3mayTHe HEOCOO0OW TOYKH, NOAMHOrO00pasws, Iydka uWJeanoB. Bwraucienus B
JIOKAJNbHBIX KapTax.

9. PazpemieHre 0coOOCHHOCTEH anreOpanyecKux KPUBBIX

BrnoxxenHoe pa3penieHne 0coOeHHOCTEH anreOpandeckux KpUBbIX.




10. Pazpenienne ocobeHHOCTEH anredpandeckux MmoBepXHOCTEH
Paspemenne ocobeHHOCTEH anredpanueckux MoBEpXHOCTEH B xapakTepucTrke (.
11. I'pad paspemieHus

[Monsarue rpada paspemieHus ocobeHHocTel moBepxHOCTH. OTpHIATeNbHAs ONpPeAeIEHHOCTh
MaTpPHIIBI IEPECEUEHNI HCKITFOUUTENBHBIX KpUBBIX. PyHIaMEHTaIbHBINA LIUKII.

12. TIpumep: GakTOpoCOOECHHOCTH

Konbia naBapuanToB koHeuHbIX rpyni. Koneunsie moarpymnmsl rpynnst SL(2), ocobennoctu ADE u
UX pa3peLleHus.

13. IIpumep: Toprueckrue MHOrooopasus, uX 0COOCHHOCTH U pa3peLIeHuUs

Addunnble Topuueckre MHOrooopasus. OOmmMe TOpHYeCKHe MHOTrooOpaswsi, PEmETKH W Beepa.
Topuueckoe pasperieHre 0COOEHHOCTEH.

14. OcoOeHHOCTH, BO3HUKAIOIINE B TPOrPaMMe MUHAMATBHBIX MOJICIICH

Obwee nousitie o0 mporpamMme MUHUManbHBIX Moneneld (IIMM) u 0coOEHHOCTAX, BOZHUKAIOLINX B
[IMM: TepMUHaNIbHBIE, KAHOHUYECKHE OCOOCHHOCTH U JIp.

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

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. JIx. Muinop. OcoOble TOYKH KOMITJIEKCHBIX THIIEpIIoBepXHOCTel. M.: Mup, 1971.
2. S. D. Cutkosky, Resolution of Singularities, AMS, 2004.
3. 1O.T. [Ipoxopos, OcobennocTu anredbpanueckux MHOrooopasuii, M.: MITHMO, 2009.

JlononHuTeNbHAS TUTEPATypa
1. J. Seade, On the topology of isolated singularities in analytic spaces, Birkhaeuser, 2006.
2. D. Eisenbud, W. Neumann, Three-dimensional link theory and invariants of plane curve
singularities, Princeton University Press, 1985.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Zoom, Skype
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 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 HOJDKCH 3HATb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NPEAHA3HAUYECHHBIX [T
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydaeMOro mMarepualna, a He MEXaHHYeCcKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3YYEHHUS OTIENBHBIX TEM, BOMIPOCOB, CIEMyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



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 QpyHraMeHTaTbHOW MaTeMaTuKu

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3padorunk: J.A. CrenanoB, kanj. hu3.-Mar. HaAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKu M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IIPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIOJIb30BAaHHIO MH()OpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHWIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MIK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3yJIETaToOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesymbrate wu3ydeHHs JAUCIMIUTAHBI
00yJarouiCs JTOIKEH:

3HAThb:

«Teopus

0COOCHHOCTEH aireOpandecKux MHOTO0Opa3Hii»

OCHOBBI TEOpUH OCOOEHHOCTEH anredpandeCcKiuX MHOTOOOpa3Hii.

yMeTh:

Br1uncnsaTe OCHOBHEIC HWHBApUaHThI, CTPOUTH PA3pPCHICHUA 0COOCHHOCTEHA.

BJIaJd€Th:

MeTO)IaMI/I pelcHuAd 3a1a4 o TCOprUun 0COOEHHOCTEH anre6panqec1<1/1x MHOFOO6p3.3PII\/’I.

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

He nmpexycmotpeHo.




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

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. Jokaxurte, 4T0O MHOKECTBO OCOOBIX TOUEK alnredpanyeckoro MHOrooo0pasus He MOXKET COBIAAATh CO
BCEM MHOTOOOpa3HeM.

2. KoHcTpyKius pa3ayTHs mydka ueanoB Ha MHOTOOOpasuu.

3. Ompenenenue pacclioeHuss MuiaHOpa sl HM30JMPOBAHHOW OCOOCHHOCTH aHAIMTUYECKOM
TUIEPIIOBEPXHOCTH.

4. Teopema 0 pa3pelieHuu 0COOCHHOCTEH anreOpandeckoi MOBEPXHOCTH.

5. Koneunsie noarpynmns! B rpynne SL(2) u ocobennoctu tumna ADE.

6. loxazatb, 4T0 0COOEHHOCTH bprickopHa n3onupoBaHa u HeMpUBOAUMA (n>2).

7. IlocTpouTh BIIOKEHHOE pa3pelieHHe KacIuAaIbHONH KyOHKH.

8. Halitu QpyHIamMeHTaIBHBIN UK 0COOCHHOCTH THITa A 1.

9. Haiitu xapakTepucTUYECKHI MHOTOUWJIEH MOHOAPOMUH ocobeHHOCTH D_4.

10. 3apats ocobeHHOCTE A3 ¢ MOMOIIBIO PEHIETKH U KOHYCa KaK TOPHUECKOE MHOT0O0pasue.

[Tpumeps! OuIETOB:

burer 1.
1. ChopmynupyiiTe 1 IpUBEAUTE OCHOBHBIE 3TAIIBI JOKA3aTEIBCTBA TEOPEMBI O pacciioeHn MuHopa.
2. Haiinute rpad paspemenus ocobennoctu E_6 x*2+y”*3+z"4=0.

buner 2.
1. lokaxkute, 4TO KOJIbLIO MHBAPUAHTOB KOHEUHOU PYIIIBI KOHEUHO OPOXKICHO.
2. Jlokaxkute, 94TO 0COOCHOCTH THIIA A N — KAHOHUYECKUE.

Kpurepun oneHuBaHus
Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MporpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NMpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araeT ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT MPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABIISETCS CTYIEHTY, NOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHs JOrMYECKON M0CIe0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIBbIIEH YacTH
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH MpOBOAUTCS B YCTHOW (opme mo Owmneram. B kaxaom OwiieTe mpeacTaBlieHO JBa
TeopeTuueckux Bompoca. Ilpu npoBenennn 3auéra u sk3aMeHa oOydaromiemycs npepoctasisercs 30
MHUHYT Ha TOAroToBKY. Ompoc oOydaromerocsi He JOJDKEH NPEBBINIaTh OJHOTO aCTPOHOMHYECKOTO
Jaca.



