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)

10 AMCIMILINHE: Anrebpanueckasi reoMeTpust
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

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
[IporpamMmy cocraBunu:

A.N. bongan, n-p ¢pus.-mMart. HayK
B.C. Kryn, kang. ¢pusz.-mar. Hayk

[Iporpamma obcyxneHa Ha 3aceqannn Ousrex-knacrepa akageMHUueckol 1 HayuHoil kapeepsl 20.05.2024



AHHOTANMA

Pabora coBpemeHHOro wuccienoBarenss B 00JacTH TEOPETHUYECKOM W MareMaThdyeckoil (us3uku Tpedyer
CEpbE3HON MareMaTW4ecKoil 3pynuiuu. BakHelilnmne coBpeMEHHBIE CTAThU MO TEOP(PU3UKE HCIONB3YIOT
MIUPOKHH CIIEKTP MaTeMaTHYECKUX TEPMUHOB, IOHATHN, KOHCTPYKIMH. K BakHEHIINM pa3enaM MaTeMaTHKU
C 9TOH TOUKM 3pEHUS] OTHOCUTCS anreOpandeckasi FeOMeTpHs.

JlaHHBIN Kypc HampaBlieH Ha TO, YTOOBI IMOJATOTOBUTH CTYICHTOB-(DM3UKOB K MOHUMAHUIO MaTeMaTHYECKOTO
s3bIKa COBpeMeHHOW Teoppm3nku. B kypce oOwsicHsroTcs Haumbonee (yHIaMEHTaJIbHBIE T€OMETPUYCCKHE
MOHSITHS ¥ KOHCTPYKIINH, OTHOCSIINECS K TEOPHH aJlre0pandecKiuX MHOTOOOpa3nii M CXeM, a TAKKe IyYKOB Ha
HHUX M UX Koromosorui. Ilo cBoeMy cOAEep:KaHMIO KypC YMCTO MareMaTU4eCKUil, HO B TO K€ BpEMs OH
MO3BOJISICT BOMTH B KPYT BOIIPOCOB CBS3aHHBIX C alreOpO-reOMETPUYECKON CTOPOHOW pa3IMYHBIX TEOpUH,
HalpuMep TEOPUM HMHCTAHTOHOB. JTO YHCTO BBOAHBIA Kypc IO YKa3aHHBIM paseiaM MaTeMaTHKH Ui

CTYIIEHTOB-(DH3UKOB.
1. leau u 3apauu

eap AUCUMNIMHBI

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

33]13‘[1/[ JAUCHUIIINHBI

CdopmupoBarh mpeacTaBieHHEe O COBPEMEHHOH anreOpanveckoit reomeTpuu. OOy4YHTH CTYIEHTOB
OCHOBHBIM METOJaM pEIICHHs 3aJad 0 ITOMY paslelly, CBSI3aHHBIX C NpPOOJIeMaMH, WMEIOIIMHA

MPUMEHEHHE B TEOPETUUECKON (QHU3HKH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIOIX0/1a, 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  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIIA pe3ylbTaT KakIOT0 W3 HUX W OLEHHBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHICCKUX HAyK

OIIK-1.3 IlonnmMaeT MeXIUCHUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4d B o0nactu (POTOHUKH U ONITOMH(OPMATUKU

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIIeJOBAaHHN

[IK-1.2 CnocoGeH  BbLABHraTb  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

3HAaThb:

YMETB:

OCHOBBI anrerquecxoﬁ TCOMCTpHUU.

paboTaTh C OCHOBHBIMH QJIT€OpO-TEOMETPUYECCKUMHU OOBEKTAMH W KOHCTPYKIHMSIMH, a TaKKe
BBIUMCIIATh UX YHCJICHHBIC MHBAPUAHTHI B 0230BBIX CIydasX.
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.
6 Koromosnorun myukoB. Koromomnoruu 5 5 5
UYexa.
7 CeppoBckue BBIUUCIEHUS KOIOMOJIOTUMN 5 5 5
00paTUMBIX ITyYKOB.
8 JBoiictBerHoCTh 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 HOJIyHEIPEPBIBHOCTH 4 4 6
KOTOMOJIOTHH.
12 Teopema o Q)OE)ManLHLIX (GYHKUHUSX. 4 4 7
Pasnoxenue lIrelina.
13 |Knaccer Yxkens. Teopema Pumana-Poxa. 5 5 7
14 |Topmyeckue MHOTOOOpa3us 5 5 7
Nroro gacos 60 60 75
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

225 4ac., 5 3au.eq.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. BBenenre B MHOr0OOpa3usi ¥ CXEMBI.
Beenenne B MHOTOOOpasus u cxembl. [logcxembl. PaccioenHoe npoun3sBeneHue.
2. Teopema 0 pa3MEpPHOCTH CII0E€B MOp(H3Ma.
Teopema o pazmepHOCTH cioeB Mopdu3ma. Kpurepuii HempuBoaUMOCTH.
3. Ilyuxu Ha cxemax. KorepeHTHBIE TyUKH.

[Monstne myuka. Mopdusm mnpeamnyuxoB. Addunnas cxema. [lepBoHauanbHBIE CBOWCTBA CXEM.
KBasukorepeHTHbIE U KOTEPEHTHBIE ITyYKH.

4. OTI[GJ'II/IMLIG H COOCTBCHHEBIE MHOFOO6pa3I/I${. Ilonmnora MOPOCKTUBHOI'O MPOCTPAHCTBA.

OtnenuMble M cOOCTBEHHBIE MHOroOOpasms. Kpurepuu OTAEIMMOCTH M COOCTBEHHOCTH JUIS
Mopdu3MoB cxeM. ITonHoTa MPOEKTUBHOTO MPOCTPAHCTBA.

5. Bekropnble moist U nuddepeHuaibabie GOpMBbL.

Bekropusie monst u  guddepeHnmanbHpie  Gopmbl.  KaHOHMYECKHMH Kiacc TPOEKTHBHOTO
npoctpancTBa. Gopmyna mpucoeIMHEHHS.

6. Koromonoruu my4dxoB. Koromonorun Yexa.

[TonsTHE KOrOMOJIOTUi IMy4KOB a0eNeBBbIX IPYMI Ha TOMOJIOTHYECKOM IpocTpaHcTBe. Koromonoruu
HéTepoBbIX adduHHBIX cxeM. Koromonornun Yexa u SBHOE BBIYMCICHHE KOTOMOJOIMH MYYKOB Ha
IIPOEKTUBHOM IIPOCTPAHCTBE.

7. CeppOBCKHE BBIYHCICHHUS KOTOMOJIOTHH 00paTUMBIX ITyYKOB.

CeppoBCKHE BBIYHCIEHHSI KOTOMOJIOTHII 00paTuMbIX My4ykoB. TeopeMbl 06 oOpalieHnu B HyJb Ui
OOMIIBHBIX PACCIIOCHHH.

Cemecrtp: 2 (Becennuit)
8. JIBoiictBenHOCTH Ceppa.

Teopema apoicTBeHHOCTH Ceppa Al KOTOMOJIOTHH KOTE€PEHTHBIX ITYYKOB Ha HMPOCKTHBHON CXEMeE.
Ciyudail mpoeKTHMBHOrO TpocTpaHcTBa. IIpom3BoibHas mpoekTuBHas cxema. CoBHajaeHue
Oyalu3UpYIOLIET0 Iy4YKa C KAaHOHMYECKMM IIy4KOM JUIsi HeocoOOro MHOrooopasusi Haj
anreOpanyecKuM  3aMKHYTbIM  mojeM. CBs3b MEXAy JBOHCTBEHHOCTHIO UM BBIUETAMHU
Qg depeHanbHbIX GopM.

9. Muorounen ['uns6epra. [lnockue cemeiicTsa.

Msuorounen ['mipbepra KOrepeHTHOTO ITydka Ha MPOSKTHBHOM HpocTpaHcTBe. [lnockue cemeiicTBa
MHOT000pa3uil ¥ MOCTOSTHCTBO MHOTOWIeHa [ miibOepTa.

10. T'magkue mopdusmel. Teopema beprunu.

I'manxue mopdusmel. Teopema beprunu. Teopema Kneiimana o TpaHcBepcaaIbHOCTH.



11. Teopema 0 IOTYHETIPEPHIBHOCTH KOTOMOJIOTHI.

Teopema 0 TOIYHENPEPHIBHOCTH pPa3sMEPHOCTH CJIOEB MOppHU3Ma M  MOITYHENPEPHIBHOCTH
pasMepHOCTel TPYII KOTOMOJIOTHII B ceMEHCTBax MHOT00Opa3uii.

12. Teopema o popmanbHbIx QyHKIUAX. Paznoxenune [lTeiina.

JokazarenbcTBO TeopeMbl 0 GpopManbHbIX GyHKIMAX. CrencTBUs: OCHOBHAs TeopeMa 3apUCcCKOTo 1
pasznoxenue llrelHa.

13. Knaccsl Yxens. Teopema Pumana-Poxa.

Teopust mepeceuenmnit. OnpenencHus: i-biii kiacc YskeHs, TOTanbHBIA Kiacc UskeHs, MHOTOYJICH
Wxenda. Berancnenue knaccoB Ykens. @opmyna camonepecedenus. Teopema Pumana-Poxa.

14. Topuueckue MHOTOOOpas3ust
Teopust Topuueckux aaredpandeckux MHOrooOpasui.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Anrebpanyeckas reometpus [ Tekct] = Algebraic geometry, monorpadus/P. Xaprcxoph , -M., Mup,
1981
2. W. Fulton, Introduction to toric varieties, - Princeton University Press, 1993.

JomonanTtenyHas uTeparypa
1. [puntune! anredpandeckoii reomerpun [Tekcr]. B 2 T. T.1 : monorpadus/®. I'puddurc, Jx.
Xappuc. - M.: Mup, 1982
2. Ilpunatuner anredpanyeckoit reomerpun [Tekcr]. B 2 1. T. 2 : monorpadus/®. I'puddurc, Ix.
Xappuc. - M.: Mup, 1982

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Sapekc. Tenemoct, MTC-JInnk
9. MeTonuyeckue yKazaHusi IIsl 00y4al0IMXCH M0 0CBOEHUIO JUCHUILTUHBI (MOTYJI51)

CryneHT, M3y4arollui TUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IMOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynsrare m3ydeHWs AMCHUILIHHBI CTYICHT JOJDKEH 3HATh OCHOBHBIC ONPEICICHUS M TOHATHS,
yYMEThb IPUMEHSTh TOJTyYSHHBIE 3HAHUS JUIS PEIICHUs Pa3IuuHbIX 3a7ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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



— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTYJICHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

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

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepuaIoM CITYy>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 110 TeMaM
JUCIUTLIAHEL

BaxxHO m0OOWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH HM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA
npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Du3Tex-KJIacTep aKaJeMUIecKoi n HayuyHO! Kapbepbl (CoBpeMeHHas pyHAaMeHTalbHas

MaTeMaTHKa)
Kypc: 1
KBaTuuKanus: MarucTp

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

2 (BeceHHUil) - DK3aMeH
PazpaGoTunkm:

A.N. bongan, n-p ¢pus.-mMart. HayK
B.C. XKryn, kang. ¢pusz.-mar. 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 HAYyK

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

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 B 00nactu POTOHUKH U ONTOMH(OPMATUKU

OIIK-4 CriocoOeH ycIienHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIECO0BAHUS

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNKIO 00 aKTyaJIbHBIX pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

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

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

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YYCHUA JUCIIUITIIMHBL «Aﬂre6panqecxaﬁ TreOMCTpHUA» 06yqa}OH1HﬁCH JOJIKCH:

3HATh:
OCHOBBI aIre0panyecKoi rTeoOMeTpUH.
yMeTh:

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

a TaKXKeC

BBIYHCIIATH UX YHMCIICHHBIC HMHBAPUAHTLI B 0a30BBIX Cilydasx.

BJIAA€Th:

METOJJaMH peIlIeHHs 33/1a4 10 anredpandeckoil TeOMEeTPHH.

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

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst




ITepeueHb KOHTPOIBHBIX BOIIPOCOB
9 cemecTp

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

2. Kputepun oraenumMocTy ¥ cOOCTBEHHOCTH 7151 MOP(PHU3MOB CXEM.

3. Jloka3aTeabCTBO MOIHOTHI MPOEKTUBHOTO MPOCTPAHCTBA.

4. ITyuok nuddepeHunanbHbIX GOPM Ha MHOTOOOpAa3nH, CBA3b C AUATOHAIBHBIM BIOKEHUEM.

5. lonstus ahHUHHOTO U MPOEKTUBHOTO CIIEKTPa KOJIbLA, OOIIEH CXEMBbI, KOTEPEHTHOTO ITy4Ka, ITy4Ka
T epeHIranoB.

6. Koromonoruu Yexa my4ka Ha cXeme, UX OCHOBHBIE CBOMCTBA.

7. Tumbl MOpGU3MOB MEXKAYy CXEMaMH: OTIEIHMBIC, COOCTBEHHBIC, KOHEUHbBIC, TUIOCKUE, TIAJKHE
JTaJbHBIC.

8. Teopema 0 pasMepHOCTH CI0€B MOpGU3MA.
9. KanoHn4eckuii Kjlacc MpOeKTUBHOTO npocTtpaHcTBa. Dopmyna nprucoeTuHEHNUS.
10. Teopemsbl 06 oOpateHrH B HyJIb AJ1si OOMIIBHBIX PACCIOCHUH.

10 cemectp
1. BeiBox paznoxkenus Ll teitna u3 Teopemsl 0 GopManbHBIX (PyHKIHSIX.
2. BriBox nBoiictBeHHOCcTH Ceppa.

3. Teopema o0 nOIYHENPEPHIBHOCTH Pa3MEPHOCTH CJIOEB MOpdHu3Ma U MOJYHENPEPBIBHOCTH
pas3MepHOCTel TPYII KOTOMOJIOTHI B ceMefCTBax MHOTOOOpa3uii.

4. MuorouneHn ['mib0epTa KOrepeHTHOTO MyYKa Ha TMPOSKTHBHOM INpocTpaHcTe. [Inockue cemeiicTa
MHOT000pa3uil 1 MOCTOSHCTBO MHOTOWIeHa [ mibbepTa.

5. Teopema KiteliMaHa 0 TpaHCBEPCAIBHOCTH.

6. Jloka3zaTenbCTBO TEOPEMBI O (POPMaTBbHBIX (QYHKLIHUSX.
7. Teopust mepeceuyeHui.

8. Onpenenenne knaccoB Yxens. MeToAbl BEIYUCICHUS.
9. Teopema Pumana-Poxa.

10. Teopema besy.

[Ipumeps! KOHTPOIBHBIX 3a7jaHui B 9 cemecTpe

1.Bb4uCcIUTh KAHOHUYECKHUM KIACC MPOEKTUBHOIO MIPOCTPAHCTBRA.

2.1loka3arh KOHEYHOCTH YUCIIA MIPSMBIX Ha O0IIeH KyOHMUeCKOl IMOBEPXHOCTH.
3.BBIUUCINUTD PO TUIIEPAILIUITUYECKON KPUBOM 3aJaHHON MHOTOYJICHOM CTEICHU g.
4.HaifTi KOTOMOJIOTHH ITy4YKa PEryISPHBIX GYHKIHH apPuHHOTO IpocTpaHCTBa O€3 TOUKH.
5. Beruncnute MHOTOWIEH [ MthOepTa Jist KacaTebHOTO PacCciOSHUs Ha KBaIpUKE.

[Tpumepsl 3x3aMeHanOHHBIX OuseToB B 10 cemecTpe

burer 1.

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

2. CeppOBCKHUE BBIYHCICHUS KOTOMOJIOTHHA 00PaTUMBIX ITyYKOB MPOEKTUBHOIO MPOCTPAHCTRA.

burer 2.

1. Knaccudukanusi BEeKTOPHBIX pacCIIOCHHN Ha MMPOEKTUBHOM MPSIMOIA.

2. SBHas Qopmyna ansa nuddepeHuMaNIbHON (OpPMBI Ha JIBYMEPHOH KBAPTHKH B TPEXMEPHOM
IIPOEKTUBHOM IIPOCTPAHCTBE.

Kpurepun onennBanus
9 cemecTp: oOydarolmeMycsi CTaBUTCSl 3a4eT B COOTBETCTBUH C MPOACMOHCTPUPOBAHHBIM YPOBHEM
MOATOTOBKH; OLICHMBAaHHE TPOM3BOAUTCS Ha YCMOTPEHHME IIPENOAABaTeNss B COOTBETCTBUH C
0COOCHHOCTAMU AUCHUUIUINHBI U CICTYIOIIUMHI KPUTEPUSIMU:
Onenka "3auTeHO" - BBICTABISIETCS] CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepuaj, FPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT IPUMEHSTh ITOJyYeHHbIE 3HAHUS Ha MPaKTHKE.



Onenka "He 3a4TeHO" - BBICTABISIETCS CTYACHTY, IMOKa3aBlleMmy (parMeHTapHBIH, pa3po3HEHHBIN
XapakTep 3HAHMI, AOMYCKAIOUIeMy OIIMOKM B (QOpPMYyIHpOBKax Oa30BbIX MOHSATHH, HapyLICHHS
JIOTMYECKOW IOCIEeIOBAaTeIbHOCTH B  M3JIOKEHHM IPOTPaMMHOIO MaTepuaia, ci1abo Biajeer
OCHOBHBIMHU pasefiaMH y4eOHOH mNporpamMmbl, HEOOXOAWMBIMU [JIsl JaJIbHEHIIero oOy4yeHHs U ¢
TPYAOM IIPUMEHSET MOTy4YEeHHbIC 3HaHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

10 cemectp:

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEOHOHM MpOrpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.

Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS 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 - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall, 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 yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKazaBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuaa, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy yueOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.

OneHka HeyIOBIETBOPUTENIBLHO 2 0aluia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO 1 Oaiim - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAaeT OCHOBHOTO
cozep)kaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[MpomexxyTouHass arrecTamus IO JAUCHMIUIMHE «AsreOpanueckas TeoMeTpus» B 9 cemecrtpe
OCyIIECTBIsIeTCS B (opMe KOHTpOJbHOU pabotsl. KoHTponmbHas paboTa MpPOBOAWTCS B NMUCBMEHHOMN
dhopme.

OK3aMeH MpOBOMUTCS B YyCTHOW QopMe Mo Owieram. B kaxjgom OwiieTe mNpencTaBIeHO JBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHun sx3ameHa olydaroniemycst npegocrasisiercs 30 MUHYT Ha
noxrotoBky. Onpoc 00y4arommerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



