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: Anrebpanueckasi reoMeTpust
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

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

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy cocrasuin: A.W. Bonpaan, n-p ¢pu3z.-mMart. HayK

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl pyHaaMeHTanbHoa Maremaruku 28.03.2025



AHHOTANMA

Pabora coBpemeHHOro wuccienoBarenss B 00JacTH TEOPETHUYECKOM W MareMaThdyeckoil (us3uku Tpedyer
Cephe3HOM MaTeMaTH4ecKoW Jpyauiuy. BakHeliine coBpeMeHHbIE CTaTbU MO TeOp(U3MKE HCIOIb3YIOT
LIMPOKHUH CHIEKTP MareMaTu4eCcKUX TEPMUHOB, TIOHATHH, KOHCTPYKIMH. K BaxkHeHIMM pasaenaMm MareMaTuku
C 9TOH TOUKM 3pEHUS] OTHOCUTCS anreOpandeckasi FeOMeTpHs.

JlaHHBIM Kypc HampaBlieH Ha TO, YTOOBI MOATOTOBUTH CTYIEHTOB-(U3UKOB K MOHHMAHHUIO MareMaTudecKoro
s3bIKa COBpeMeHHOW Teoppm3nku. B kypce oOwsicHsroTcs Haumbonee (yHIaMEHTaJIbHBIE T€OMETPUYCCKHE
MOHATHUS M KOHCTPYKLIUH, OTHOCSIINECA K TEOPHH alredpandeckux MHOrooOpasuil M cxeM, a TaKKe IMyYKoB Ha
HHUX M UX Koromosorui. Ilo cBoeMy cOAEep:KaHMIO KypC YMCTO MareMaTU4eCKUil, HO B TO K€ BpEMs OH
MO3BOJISIET BOWTH B KPYr BOIPOCOB CBSI3aHHBIX C aJire0pO-reOMETPUYECKON CTOPOHON pa3iuyHbIX TEOPHUH,
HalpuMep TEOpUM HMHCTAHTOHOB. DJTO YHUCTO BBOJHBIA KypC IO yKa3aHHBIM pa3[eslaM MaTeMaTUKH JUIs

CTYIIEHTOB-(DH3UKOB.
1. leau u 3apauu

eap AUCUMNIMHBI

Wzyuenune ocHOB anrebpanyeckoll TeOMETPUH, HEOOXOOUMBIX OyayuM (hU3HKaM-TEOPETUKAM.

33]13‘[1/[ JAUCHUIIINHBI

Cdopmuposarh npeacTapieHue O COBPEMEHHOH anredpandecKor TeOMETPHUH.

OOy4HTh CTYICHTOB OCHOBHBIM METOAAaM pEIICHHs 3aJad [0 JITOMY pas[eny, CBA3aHHBIX C
npobJaeMaMu, HMEIONMMH TPUMEHEHHE B TEOPETHIECKON Pr3uKu

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
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

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 M3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESTENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

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




I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

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

3HATB!
anreOpanyecKoi reoMeTpUu.
YMETB:

pa6OTaTB C OCHOBHBIMHU aJIFe6pO-FCOMeTpI/I‘lCCKI/IMI/I o0bEKTaMU U KOHCTPYKIIUAMH, a TaKKC
BBIYHCIIATD UX YHMCIICHHBIC HMHBAPHUAHTLI B 0a30BBIX Cily4dasx.

BJIAJIETD:

METOJJaMH peIlIeHHs 33/1a4 10 anredpandeckoi TeOMEeTPHH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BBenenre B MHOTOOOpasust U CXEMBI. 4 4 4
) Teopema 0  pa3MepHOCTHM  CJIOEB 4 4 4
Mop¢uzma.
3 Ilyuxu Ha cxemax. KorepeHTHbIE ITyUKH. 4 4 4
Otnenumeie u COOCTBEHHBIE
4 MHoOrooOpasus. [lomHoTa MPOEKTHBHOTO 4 4 4
MPOCTPAHCTBA.
5 BexkropHbie nons u quddepeHansHbe 4 4 4
($hopMBL.
Koromosnorun myukoB. Koromomnoruu
6 5 5 5
UYexa.
CeppoBckue BBIUUCIEHUS KOIOMOJIOTUMN
7 oOpatuMbIX  mydkoB. Teopembl 00 5 5 5
oOpalieHMH B HyJIb JUIS OOMJIBHBIX
paccioeHui.
8 JBoiictBerHoCcTh Ceppa. 4 4 6
9 MHOI:O‘IJ'ICH I'unb6epra. ITnockue 4 4 6
cemeiicTaa.
10 |Imagkue mopdusmel. Teopema beprunu. 4 4 6
1 Teopema o HOJIyHEIIPEPBIBHOCTH 4 4 6
KOTOMOJIOTHH.
Teopema o (¢GopMalbHBIX (QYHKIUSIX.
12 - 4 4 7
Pasnoxenue lrelina.
13 |Knaccer Yxens. Teopema Pumana-Poxa. 5 5 7
14  |Topuyeckue MHOTOOOpa3us 5 5 7
Nroro gacos 60 60 75
[TonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. BBeneHne B MHOr0OOpa3usi ¥ CXEMBI.
Beenenne B MHOTOOOpasus u cxembl. [logcxembl. PacciioenHoe npoun3sBeneHue.
2. Teopema o0 pa3sMEpPHOCTH CII0E€B MOp(U3Ma.
Teopema o pazmepHOCTH cioeB Mopdu3ma. Kpurepuii HelmpuBoaAUMOCTH.
3. Ilyuxu Ha cxemax. KorepeHTHBIE TyUKH.
[Tyuku Ha cxemax. KorepeHTHbIe IyUKH.
4. OtnenuMele 1 cOOCTBEHHBIE MHOTO0Opa3ust. I1oHOTa MPOEKTUBHOTO MPOCTPAHCTBA.
OtaenumMble 1 coOCTBEHHBIE MHOTOOOpa3us. I[lonHOTa MPOEKTUBHOTO MPOCTPAHCTBA.
5. Bekropnble moist U nuddepeHuaibabie GOpMblL.

Bekropusie monst u  guddepeHnmanbHpie  Gopmbl. KaHOHMYECKHMH KiTacc TPOEKTHBHOTO
npoctpancTBa. Gopmyna mprcoeIMHEHHS.

6. Koromonorun my4dxoB. Koromonoruun Yexa.
Koromonoruu nyukoB. Koromonoruu Yexa.

7. CeppOBCKHE BBIYMCIICHHS KOTOMOJIOTHI OOpPAaTHMBIX ITy4KOB. TeopeMbl 00 0OpanieHuy B HYJIb JUIS
OOWIIBHBIX PACCIIOCHHH.

CeppoBCKHE BBIYHCIEHHSI KOTOMOJIOTHII 00paTuMbIX MMy4ykoB. TeopeMbl 06 oOpaiieHnu B Hy/b JUIs
OOMIIBHBIX PACCIIOCHHH.

Cemecrtp: 2 (Becennuit)
8. JIBoiictBenHOCTH Ceppa.
JBoiictBerHocTh Ceppa.
9. Muorounen ['uns6epra. [lnockue cemeiicTsa.
Mpuorounen ['mnb6epra. [In1ockue cemeiicTsa.
10. I'magkue mopdusmel. Teopema beprunu.
I'magxue mopdusmel. Teopema beprunu. Teopema Kneiimana o TpaHcBepcaaIbHOCTH.
11. Teopema 0 MONYHENPEPHIBHOCTHA KOTOMOJIOTHMA.

TeopeMa O IMOJIYHCIIPCPBIBHOCTH KOT'OMOJIOTHH.



12. Teopema o dpopmanbHbix QyHKIMIX. Paznoxenue [Teitna.
Teopema o popmanbHbIX QyHKIHIX. Paznoxenne [TeiiHa.

13. Knaccsl Yxens. Teopema Pumana-Poxa.

Kunaccer Wxens. Teopema Pumana-Poxa.

14. Topudeckue MHOTOOOpa3Us

Topuieckre MHOTOOOPA3HSL.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

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

OcHOBHas JIuTepaTypa
1. W. Fulton, Introduction to toric varieties. - Princeton University Press, 1993.

JomonanTtenyHas uTeparypa
1. [puntune! anredpandeckoii reometpun [Tekcr]. B 2 T. T.1: monorpadus/ @. I'puddurc, Jx.
Xappuc. -M.: Mup, 1982
2. Ilpuntunet anredpanyeckoit reomerpun [Tekct]. B 2 1. T. 2: monorpadus/ @. I'puddurc, [x.
Xappuc. - M.: Mup, 1982

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Zoom, Skype
9. MeTonuueckue yKa3anus 1J1s 00y4al0IUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, M3y4arollui JIUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHWs NHUCHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONPEAEICHUS WU NOHATHSA,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U TPOMEXYTOUYHON aTTECTALUH.



[Mokazarenem BiajeHUs MaTEpUaAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JIMCITATUIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYMHEHUN W3Y4YEHHUS OTIENBbHBIX TEM, BOMIPOCOB, CIEAyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



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: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.N. bongan, n-p ¢pu3.-mMart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE IPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTDH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «Aﬂre6panqecxaﬁ TrCOMCTpHUA» 06yqa}OH1HﬁCH JOJIKCH:

3HATh:
anreOpanyeckoi reoOMeTpuu.
yMeTh:

pa6OTaTB C OCHOBHBIMH aJ'Il"e6pO-FCOMCTpI/ILIeCKI/IMI/I o0bEKTaMU U KOHCTPYKIUSAMU,

a TaKXKeC

BBIYHCIIATH UX YHMCIICHHBIC HMHBAPUAHTLI B 0a30BBIX Cilydasx.

BJA€Th:

METOJJaMH peIlIeHHs 33/1a4 10 anredpandeckoi TeOMEeTPHH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst




IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. BeiBog Teopembl KiteliMaHa 0 TpacBepcallbHOCTH € MOMOIIBIO TEOPEMBI TJIaIKOCTH B O0IIEH TOUKe B
XapaKTEPUCTHUKE HYJIb.

2. BeiBog paznoxxenus Ll teiina u3 Teopemsl 0 GOpMaIbHBIX (QYHKIUIX.

3.Jloka3aTenbCcTBO MOITHOTHI TPOEKTUBHOTO MTPOCTPAHCTBA

4.BriBop nBoiictBeHHOCTH Ceppa.

5. Ilyyok muddepenuuansHbIx GOpM Ha MHOTOOOpa3uH, CBA3b C IUATOHAIBHBIM BIOKCHHEM.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1.Bb4ucIuTh KAHOHUYECKHUM KIACC MPOEKTUBHOIO MIPOCTPAHCTBA.

2.11loka3arh KOHEUHOCTH YUCIIA MIPSMBIX Ha O0IIeH KyOHMUeCKOl IMOBEPXHOCTH.
3.BBIUUCINUTD PO TUIEPAIUTUITUYECCKON KPUBOM 3aJaHHON MHOTOYJICHOM CTEICHU g.
4.HaifTi KOTOMOJIOTHH ITy4YKa PETYISAPHBIX QYHKIHH apPuHHOTO IpocTpaHCTBa O€3 TOUKH.
5. Beruncnuts MHOTOWIEH [ MthOepTa Jist KacaTeIbHOTO PacCIOSHUs Ha KBaIpUKE.

[Ipumepsl K3aMEeHALMOHHBIX OUIIETOB

burer 1.

1.IToxa3are 4TO KBaApATUIHBIN KOHYC B IPOEKTUBHOM IPOCTPAHCTBE HOPMAJIEH.

2.CeppoBCcKHE BBIYUCICHHSI KOTOMOJIOTH 00paTUMBIX ITyYKOB IIPOEKTUBHOIO IIPOCTPAHCTBA.

burer 2.

1.Knaccudukanust BEKTOPHBIX PacCIOSHUH Ha MPOSKTUBHOM MPSIMOH.

2. SBHas Qopmyna ans nuddepeHuUaNIbHON (OpPMBI Ha JIBYMEPHOH KBAPTHKH B TPEXMEPHOM
IIPOEKTUBHOM IIPOCTPAHCTBE.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 00O0CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs Ha MPAKTHKE, HO JIOMYCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENHHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OreHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

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

DK3aMeH MpOBOAUTCS B YCTHOW (opme mo Owmneram. B kaxaom OwiieTe mpeacTaBlIeHO JBa
TeopeTuueckux Bompoca. Ilpu nmpoBenennn 3auéra u sk3aMeHa oOydaromieMmycs npepoctasisercs 30
MHUHYT Ha TOAroToBKYy. Ompoc oOydaromerocsi He JO/DKEH MNpPEBBINIaTh OJHOTO aCTPOHOMHYECKOTO
Jaca.



