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
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

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 obcyxnena Ha 3aceqanun Ousrex-kiacrepa akaJeMUUecKOl U Hay4HOH Kapbepsl 24.04.2022



AHHOTANMA

Kypc mocBsmén teopun ocobeHHocTed anredpanueckux MHorooodpaszuii. C GopManibHO-TOKaTbHOW TOUYKH
3peHns MIaJKue TOYKH anreOpandyeckux MHOT0OOpa3uil OMHAKOBBI, U HaMOOJBIINI MHTEpPEC MPEACTABISAIOT
TOYKH, B KOTOPBIX IIAAKOCTh HApyIIAETCs, T. €. 0COObIe TOYKU. Teopus 0COOEHHOCTEH NOCTaBISIOT Maccy
3a7a4 MHTEPECHBIX KaK caMM MO cebe, TaK M C TOYKM 3pEHUS MNPUIOKCHUH K APYIMM O0OIacTsM:
KJaccu(uKanuy anredpandecKux MHOrooOpasuil, 3epKajJbHON CHMMETPHUHU U JIp.

B nanHOM Kypce miaHupyeTcsl TO3HAKOMUTh CIyIIaTes sl ¢ OCHOBAaMU KaK aHAJIMTUYECKON (ILIeHTpaibHas TeMa
— paccioenne MunHopa), Tak M anreOpandeckoil (TIe€ OCHOBHBIM pE3yJAbTaTOM OyleT [10Ka3aTelbCTBO
CYILECTBOBAHUS pa3pelIeHUs] 0COOCHHOCTEeH aireOpanyecKuX KpUBBIX U MOBepxHocTeil) Teopun. CepbésHoe
BHUMaHue OyleT yIeleHO INpuMepaM: OCOOCHHOCTH THIIEPIOBEPXHOCTEH M TOJNHBIX IE€PECEUCHHI,
(hakTOpOoCOOEHHOCTH MO0 KOHEYHBIM TIpyIIaM, OCOOCHHOCTH TOPUYECKHMX MHOTooOpasuii, 0coOEHHOCTH,
BO3HHKAIOIINE B TPOTPaMME MUHUMAJIBHBIX MOZICTICH.

1. leau u 3apauu

eap AUCUMNIMHBI

Nzyuenne Teopun OCOOCHHOCTEH alreOpandecKux MHOroobpasuii B 00bEME, HE0OXOAMMOM
COBPEMEHHOMY MAaTE€MaTHKY-HCCIICA0BATEII0, CIICIHATH3UPYIOMEMYCsl B 00NacTH anreOpandeckoit
TEOMETPHUH U €€ MPUIOKECHUN K TEOPeTHIeCcKOU (rsuke.

3axayu QUCHUNIHHBI
O3HAaKOMUTP CIyIIATENs] C OCHOBHBIMU HOHSTHSMH, TEOPEMaMH M METOAaMH TEOPUH OCOOCHHOCTEH.
CdopmupoBarh mpeacTaBlicHHEe O B3aUMOJICHCTBUU TEOPUHM OCOOCHHOCTEW € APYTUMH O0JIacTIMHU
COBPEMEHHOI MaTeMaTHKH ¥ TEOPETUIECKON (pr3nKu.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HanMeHOBaHNE KOMIIETEHIIUU MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
OIIK-1 Bnaneer cuctemoit pynnamenransubix |OIIK-1.3 [lornMaeT MeXANCIUIUIMHAPHBIE CBSA3U B O0JIACTH
Hay4YHbIX 3HaHUH B o0acTu MaTeMaTHKH M (QU3MKH M CIIOCOOEH HMX IMPUMEHATh IpU
(u3MKO-MaTeMaTHYECKUX HayK peleHny 3a/1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.3 Bnageer npodeccrHoHalbHOW TEPMUHOIOTHEH,
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOCH |MCHOJB3yeMOW B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
npodeccuoHaIbHON IeSTeIbHOCTH, CIOCOOCH  |IuTeparype, 00jaJaeT HaBbIKAMU YCTHOTO M MHCBMEHHOTO

Ha HayYHOM S13bIKe (hOPMYIHPOBATH W3JIOKCHUSI PE3yJIbTaTOB HAYYHOW JEATCIHLHOCTH B paMKax
npodecCUOHANBHEIC 3aJIa4u mpoeCCUOHATBHON KOMMYHHUKAIIN
OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN) OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH

pa3pabaThIBaTh MOJIXO/BI K PEIICHHUIO TUIIOBBIX |IIyTH peIIeHHs, NpemiaraTh U KOMOWHHPOBAThH CIOCOOBI
Y HOBBIX 337134 B 00J1aCTH MPO()ECCHOHATBHON | pereHusI

JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.3 CrpeMurcss K TOIYYECHUIO HOBBIX 3HAHHM,
KBaJTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |IPO(eCCHOHATHLHOMY U IMYHOCTHOMY POCTY

PYKOBOJZICTBY KOJJIEKTHBOM B cpepe cBoeit
npodeccuoHaIbHON IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPHHUMAs COIIAJIbHBIC, STHHYECKHE,
KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE pa3Indus




[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

IIK-1.1 CrocobeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

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

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
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  (PakTBI O  KOMILIEKCHBIX ) )
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




[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (OceHnuii)

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

HamomuHanue (c oKa3aTenbCTBAMHM, TZie HEOOXOIMMO) CIEAYIOMUX (DaKTOB: Teopema O HESIBHOM
(yHKIMU, TOHSATHE 0CO00TO 3HaueHUs U 0co00i ToYKU TUDGEPEHIUPYEMOro OTOOPaXKCHUS,
TpaHCBepcallbHbIe TepecedeHus, Teopema Capna. [loHATHE JTOKaJIbHO TPHUBHAIBHOTO PACCIOCHUS,
Teopema DpecMaHa.

2. OcHoBHBIE (haKThI O KOMIUICKCHBIX aIreOpandeckux MHOXKECTBAX

[lonsatne  anreOpanyeckoro  TMOAMHOXKECTBA  KOMIUIEKCHOTO  addUHHOTO  MPOCTPAHCTBA,
HETPUBOIUMBIE KOMIIOHEHTHI. JleMma MuitHOpa 06 0TOOpe KPHBBIX.

3. Paccnoenne Munsnopa

Oco0eHHOCTH aHANIUTHYECKUX TUNEpnoBepXHOCTel. JIMHK M KOHMYecKas: CTPYKTypa B OKPECTHOCTH
W30IIMPOBAaHHON ocoboii Touku. OtoOpaxkeHne u paccioeHue MunHopa, €ro JoOKaidbHas
TPUBHAJIBHOCTb U KOPPEKTHOCTH €T0 OIPEIEIEHUS.

4. Tomonorust INHKA ¥ €105 MUITHOpa 0COOEHHOCTH

CBSI3HOCTH JIMHKA M TOMOTOMUYECKUU Tum cinosi MunHopa. Yucno MunHopa U ero SKBHBAJICHTHBIE
OIIpEIEIICHUS.

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

Ocobennoctu bpuckopna-®dama, ux JUHKH, cI0M MUITHOpPa ¥ MOHOAPOMUS. DK30THYECKHE CEpHI.
[enbie romonoruueckue cepbl 1 0COOEHHOCTH CILIAHCOBOTO THIIA.

7. llpeaBaputenbHbIE CBEICHHUS U3 alNreOphl U anre0pandeckoi reoMeTpUH

Anrebpanueckue MHOroo0pasus u ux ocodbie Toukd. Kpurepuit Sxodbu. Ocoboe MHOXKECTBO —
COOCTBEHHOE  TIOJIMHOXKECTBO  anreOpamdeckoro  MHOroobOpasusi.  lloHsitme — pasperieHus
0COOECHHOCTEH.

8. PaznyTue u HopManuzauus

HopmanbHbeie 0coOble TOYKH W II€JI03aMKHYThIE JIOKajbHbIE Kolblla. Hopmammzanus. Ilonstue
pasayTHsa: pa3mayTHE HEOCOO0OW TOYKH, MOAMHOTO00paswsi, IIyyka WJeajoB. BbMHCICHUS 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

Konbua naBapranToB KoHeUHbIX rpynin. Koneunsie moarpymnmsl rpynnsl 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

OO0miee mMoHATHE O TIPOrpaMMe MHUHUMANLHBIX Mojenei ([IMM) u 0cOOEHHOCTSX, BOSHUKAIOIINX 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 JuTeparypa

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, M3y4arollUd IOUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOILIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pe3ynbpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HAThb OCHOBHBLIC ONPCEACICHHUSA W IOHATH,
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 yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHEHUW W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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
Du3Tex-KJIacTep aKaJeMUIecKoi n HayuyHO! Kapbepbl (CoBpeMeHHas pyHAaMeHTalbHas

MaTeMaTHKa)
Kypc: 2
KBaTuuKanus: MarucTp

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

Pa3zpatGoTunk: J.A. Crenanos, kaHJ. (pu3.-MaT. HayK



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 MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH 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 Crocoben aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
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 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

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

[MK-2.1 CnocoOeH TuIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpoBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprare wu3ydyeHUs AUCLUIUIMHBI

00yJarouiCs JTOIKEH:

3HAThb:

«Teopus

0COOCHHOCTEH —alre0pandecKux 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

Hepequb KOHTPOJIbBHBIX BOIIPOCOB

1. lokaxkute, 9TO MHOKECTBO OCOOBIX TOYEK alreOpandeckoro MHOT00Opas3us HE MOXKET COBIIQAATh CO
BCEM MHOTOOOpa3HeM.

2. KoHcTpyKius pa3ayTHs mydka ueanoB Ha MHOTOOOpasuu.

3. Ompenenenue pacciioeHus MwuiHOpa JUIS  HM30JMPOBAHHOW OCOOCHHOCTH —aHAJIUTHUYECKON
THUIEPIIOBEPXHOCTH.

4. Teopema 0 pa3pelieHuu 0COOCHHOCTEH anreOpandeckoi MOBEPXHOCTH.
5. Koneunsie noarpynmns! B rpynne SL(2) u ocobennoctu tumna ADE.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. okazaTb, 4T0 0coOeHHOCTH bprckopHa nzonupoBana u HempuUBoAUMA (n>2).

2. I[locTpouts BIOKEHHOE pa3pelieHre KacuAadIbHONH KyOHKH.

3. Haiitu ¢pyHaaMeHTaNnbHbIN HUKI 0COOEHHOCTH THMa A_n.

4. Haiitu XxapakTepuCTHYECKUH MHOTOWIEH MOHOAPOMHUU ocobeHHocTu D 4.

5. 3agath 0cOOEHHOCTDh A_3 ¢ MOMOUIBIO PEIIETKY M KOHYCa KaK TOPUYECKOe MHOTrooOpasue.

[Ipumepsl K3aMEHALMOHHBIX OUIIETOB

buner 1.

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

buner 2.

1. JTokaxkure, YTO KOJIbLIO HHBAPUAHTOB KOHEUHOW TPYIITBI KOHEYHO MTOPOKACHO.

2. Jlokaxkute, 94TO 0COOCHOCTH THIIA A N — KAHOHUYECKUE.

Kputepun onennBanus

Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BHICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTEIbHO 4 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUH IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH MpoBOAWUTCS B YCTHOW (opme mo Owieram. B kaxkmom Owiere mnpeacTaBiIeHO Ba
TeopeTuueckux Bompoca. Ilpu nmposenennn 3auéra u 3k3aMeHa obywaromemycs npenocrasisercs 30
MHUHYT Ha ToarotoBky. Ompoc oOydaromierocss He JOJDKEH IPEBBIIATh OJHOTO acTPOHOMHYECKOTO
Jaca.



