degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o JUCHUILINHE: AnreOpanueckas reometpusi. YacTs 1
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 0 yac.
ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A5l benos, n-p ¢u3.-mMart. HayK, JOLECHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

Lenpto maHHOTO Kypca SIBISIETCS M3yY€HHE OCHOBHBIX TOJOKEHHH M METONOB alreOpanyecKod reOMEeTpHH.
ITepBast yacTb Kypca (OCCEHHHMH ceMecTp) MpeACTaBiIseT COOOH MO CyIIECTBY BBEJCHHE B KOMMYTAaTHBHYIO
anreOpy. B oceHHeM cemecTpe MpPOUCXOIUT H3YUYCHHE CIEAYIOIIMX PAa3leioB KOMMYTATUBHOW anreOphl:
KOMMYTaTHBHbIE KOJIbIIA, TOIOJOTHSA 3apHCCKOr0 Ha CIEKTPE KONbLA, MOMYIH, aJJUTUBHBIC (YHKTOPHI,
KOJIBLIA YACTHBIX, LIENIast 3aBUCUMOCTb, IPUMAPHOE Pa3JIOKEHNE, HETEPOBBI KOJIbIA U MOAYIIH.

1. leau u 3apauu

esab AMCUUIIHHBI
OCBOCHHE aNre0pandecKoil reoOMeTpHH.

3agaum AUCHUTLUITHHBI
* OCBOGHHE CTyICHTaMHU 0a30BbIX 3HAHHU (NOHSATHH, KOHIICIIIHMA, METOIOB M Mojeieil) B o0mactu
anreOpanyecKoi TeOMeTPUH;
. HNPHOOPETCHUE TEOPETHYECKUX 3HAHUM M TPAKTUYECKMX YMEHUH M HaBBIKOB B 00JacTH
anredpanyecKoil reOMeTpuH;
*  OKa3aHWE KOHCYIbTAllMH M IMOMOIIM CTYJICHTaM B TPOBEACHUH COOCTBEHHBIX TEOPETHUECKUX
HC-CIIeIOBaHNH B 00NacTh anreOpanyeckoi reoMeTpurH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 Cnocob6en ocymiectBnsaTh kputuueckuid | YK-1.1 AHanuzupyer npoOieMHyI0 CUTYaIUI0 KaKk CUCTEMY,
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH
CHCTEMHOTO TT0JIX0/1a, BEIPAOaThIBATh
CTpaTeruro AeucTBui

YK-6 Criocoben orpenensTs U peanu3oBeiBath |YK-6.2 OreHHBaeT CBOIO JEATEIHHOCTb, COOTHOCHUT IIEIH,

MPHOPUTETH COOCTBEHHOM ACSITEIBHOCTH H CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
CIIOCOOBI €€ COBEPIICHCTBOBAHHS Ha OCHOBE pe3ynbpTaraMu

CaMOOILICHKH

OIIK-1 Bnaneer cuctemoii pynnamenransabix |OIMK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
HAy4HBIX 3HAHWH B 00JIACTH OMBIT W PE3yJAbTaThl HAYYHBIX HCCICAOBAHUI B 001acTH
(hu3HMKO-MaTeMaTHIECKUX HAyK npodeCCUOHATBHOM JIeTENLHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH) OIIK-3.2 CnocobeH WCHOIB30BaTh HCCIICIOBATCIBCKHE

pa3pabaThIBaTh MOJAXOBI K PEIICHHUIO TUIMOBBIX |METOJBI MPU PEIIEHHHM HOBBIX 3a/ad, NMPUMEHsS 3HAHUS B
1 HOBBIX 33724 B 001acTi npoecCHoHaIbHON  |pa3inuyHbIX 001acTIX HAyKH (TEXHUKN)

JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTPaHUYEHUS PA3TUYHBIX METOJOB PECIICHHS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
[0  ¢yHAaMeHTaIbHbIC TIOHATHS, 3aKOHBI, TCOPUH aNTeOpanvecKoil FreoMEeTpHH;
[J coBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIMX Pa3/IeiIoB areOpandecKoil reOMEeTpuy;
[l MOHATHS, aKCMOMBI, METOZBI JTOKA3aTENbCTB M JOKa3aTeIhCTBA OCHOBHBIX TEOpPEM B pasieiax,
BXOZSINUX B 0230BYIO 4aCTh ITUKIT;
[J OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMUX MareMaTn4ecKuX 00ObEKTOB;
[J  aHaTUTUYECKUE U YUCIICHHBIC MOAXOIbI U METONbI JJISI PELICHUS] TUMOBBIX MPHUKIAIHBIX 3a]a4
anreOpanyecKoi TeoMeTpuUH.
YMETh:



[/ TMOHATH MOCTABJICHHYIO 33/1a4y;
0 UCIIONB30BaTh CBOM 3HaHMs JUIsl peuieHus (yHIAMEHTaIbHBIX M INPHKIAJHBIX 3a]ad
anredpanyecKoil reOMeTpuH;
[ OLEHMBATh KOPPEKTHOCTD IIOCTAHOBOK 3a/1a4;
[l cTpOro J0Ka3bIBaTh HIIHM OTPOBEPTaTh yTBEPIKIACHHE;
[l caMOCTOATENbHO HAXOIUTh ANTOPUTMBI PEIICHMS 3a/a4, B TOM YHCIE€ M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
[l caMOCTOSITEbHO BHJETH CIIEACTBHUS MOJTYYCHHBIX PE3YyIIbTATOB;
[]  TOYHO TNpPEACTABUTH MaTeMaTW4YeCKHE 3HAHUS B OOJACTH CIIOKHBIX BBIYUCICHUH B YCTHOH M
MUCHLMEHHOM (hopMe.

BJIQJICT!
] HaBBIKAMH OCBOCHHS OOJIBIIOTO 00BbeMa HH()OPMALIUH U peIIeHHsT 3a1a4 ( B TOM YHUCIIE, CII0KHBIX);
[l HaBBIKAMH CAMOCTOSITEILHOI PabOThl M OCBOCHUSI HOBBIX JAUCLUILIMH;
[} KynbsTypoH NOCTaHOBKH, aHAJIM3a U PEHICHUs] MaTeMaTHYeCKHX M MPHUKIAJHBIX 327124, TPEOYIOMnX
JUISL CBOETO PEIICHUS MWCIIONBb30BAHUS MaTeMaTHYeCKHX IOAXOJI0B M METOJIOB alreOpandecKon
TeOMETPUH;
[l NIpeAMETHBIM SI3BIKOM CJIOXKHBIX BBIYMCICHHH U HABBIKAMH I'PAMOTHOTO ONUCAHHS PELICHHs 3a]ad
W TIPEJCTABICHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 AbcTpakHbie anreOpanyeckue ]
MHOroo0pasus HaJl 3aMKHYTBIM 10JIEM
) I'eomeTpuueckne CXeMbl; OTAEIUMOCTh U 10
COOCTBEHHOCTD
MHuoroobpazus Cerpe, Beponese u
3 I'paccmana: mpoOEKTUBHBIE BIOKEHHUS U 8
3aJlaHue KBaJPaTUYHBIMU YPAaBHCHUSMH
4 IIpocrpancTBO MPOEKTUBHBIX 9
TUIEPIIOBEPXHOCTEH
5 PasmepnocTh anrebpanyeckoro 10 60
MHOTO00Opa3us
Hroro wacos 45 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. AGcTpakHbie anredpanueckie MHOr000pasus HaJl 3aMKHYTBIM TTOJIEM
CIOXKHOCTB «CaMBIX CIOKHBIX (DYHKIHI» OT N arpyMEHTOB

2. l'eomeTpudeckne CXeMbl; OTACITUMOCTh H COOCTBEHHOCTD



®opmyna pasznoxenus OyaeBoil GyHKIUH [0 HECKOJIBKUM EPEMEHHBIM

3. Mmuoroo6pa3us Cerpe, Bepone3ze u IpaccmMana: NpOEKTHBHBIE BIOXKEHUS W 3aJaHUE
KBaJIpaTHYHBIMH YPABHEHUSIMHU

Pemenue nuckpeTHOI 3a1a4n KaK BRIYUCICHHE HaOopa OylneBbIX (yHKITHIA
4. IIpoCcTpaHCTBO MPOEKTUBHBIX THIIEPIIOBEPXHOCTEH

Teopema o peKyppeHTHOM HEpPaBEHCTBE

5. PazamepHOCTh asreOpandeckoro MHOTroo0pasus

Brruncnienne onpenenurens u obpamienne Marpuil B kiacce NC

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPaMH, TOCKOH M MapKepaMH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. Anrebpanyeckas reomeTpus ans Bcex [ Teker] = Undergraduate algebraic geometry/M. Pug , -M.,
Mup, 1991
2. OcHoBHI anreOpanueckoit reomerpuu [ Texct] : [yue6. mocobue ans By3os] / U. P. [lladgapeny .—
3-e m3n., nor. — M. : MITHMO, 2007 .— 589 c. : un. — (Knaccuueckue HapaBieHUs] B MATEMATHKE). -
Crmcok auT. K HCTOp. 04epKy: ¢. 580-582. - IIpemm. ykas.: ¢. 583-588. - 2000 5k3. - ISBN
978-5-94057-085-1 (B nep.) .— [lonnsrii Texer (Joctyn u3 cetn MOTU / Yaanennstit noctymn).

JlononHuTenbHAs TUTEpaTypa
1. AnanuTrueckas reoMeTpHs U JInHeiHas anredpa [Tekcr] : yued. mocobue ais By30B / A. E. YMHOB ;
M-Bo o6pa3oBanus 1 Hayku P®, Mock. ¢pus.-texH. un-1 (Toc. yH-T .— 3-€ u31., ucp. u 1om .— M. :
M®THU, 2011 .— 544 c. +pdf. Bepcus. - bubmuorp.: c. 528. - Ilpeam. ykas.: ¢. 529-543. - 400 »x3. -
ISBN 978-5-7417-0378-6 (B nep.) .— Ilonnsrii Texcr (Pexxum noctyna : goctyn u3 cetu MOTU).

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHSAX UCTIONB3YIOTCS MYJIBTHMEIUIHBIC TEXHOIOTHH, BKIIOYAs IEMOHCTPALIUIO TIPE3CHTAIIHIH.
B nporiecce caMocTosSTENbHOM PabOTHI 00YYarONIMXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u np.

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

PexoMmeHnmyeTcss yCHEIIHO CAaBaTh KOHTPOJIbHBIE paboThl, TaKk Kak 3TO YIPOIIAET HTOTOBYIO
aTTECTALMIO 110 IPEIMETY.



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
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: A4l benos, n-p ¢pwuz.-Mart. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaraMu

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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3YyJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHaIbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3y4ueHus: AMCUUILUIMHBL «ANredpandeckas reomerpus. HacTs 1» oOyvaromuiicst JomKeH:

3HAThb:

[l ¢yHnaMeHTaIbHBIC HOHATHSA, 3aKOHBI, TEOPUH aIreOpandeckoil reoMeTpuy;
[J coBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIMX Pa3/IEiIOB areOpandecKoil reOMEeTpu;
[J  IOHATHS, aKCHOMBI, METOJbl JJOKA3aTEJIbCTB M J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,

BXOJAIINX B 63,30ByIO 4aCTb LIUKII;

[l ocHOBHBIE CBOMCTBaA COOTBETCTBYIOIIUX MATEMATHYICCKUX 06’beKTOB;
[ AHAJIMTUYCCKUC U YHUCJICHHBIC IMOAXOABI U MCTOAbI JJIs1 PCHICHUA THUIIOBBIX NPHUKIIAAHBIX 3ada4

anreOpanyecKoi TeoMeTpurH.
yMeThb:
[l TMOHATH MOCTABJICHHYIO 33/1a4y;

0 HCIIOJIB30BaTb CBOM 3HAaHUA [JId PCIICHUA (I)yHIIaMeHTaJIBHBIX U TIPUKIAAHBIX 3aa4

aﬂre6panqecxoﬁ TCOMCTPHUHU,

[] oueHuBaTh KOPPEKTHOCTDb MOCTAHOBOK 3a4a4;
[ CTPOro AOKa3bIBATh UJIX OIMPOBCPIaTh YTBCPIKICHHUC,
0 CaMOCTOATEJIIbHO HAaXOAWUTH aJTOPUTMbl PEIICHUA 3adad, B TOM YHCJIEC W HECTAHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

[] caMOCTOATENIbHO BUAECTH CICACTBUSA IOJIYUYCHHBIX PE3YJIbTATOB,
[ TOYHO HNPCACTABUTHL MATCMATHYCCKHUC 3HAHUA B 00JIaCTH CJIOKHBIX BBIYHCIICHHI B YCTHOﬁ n

MUCHMEHHOM (hopMe.
BJIaJIeTh:

[] HaBBIKAMH OCBOCHMS OOJIBIIOr0 00heMa I/IH(l)OpMaLII/II/I " pClICHUA 3ada4 ( B TOM 4YHMCIJIC, CJ'IO)KHBIX);
[l HaBBIKAMH CaMOCTOSITECIILHOM pa6OTLI N OCBOCHUS HOBBIX JUCIUIIINH,

[ KYHBTypOf/'I MOCTAaHOBKH, aHAJIM3a U PCIICHUA MATCMATUYCCKUX U IMPUKIAAHBIX 3a1a4, Tp66YIOH_II/IX
1A CBOCIO pPCHICHUS HMCIOJb30BaHUA MATECMATUYCCKUX IIOAXOA0OB MW METOAOB anre6pqueCK017I

reOMCTpHHU,

0 MMPEAMCTHBIM SA3BIKOM CJIOKHBIX BBIYMCIICHUM U HaBBIKAMH TpaMOTHOT'O OIMMUCaHUA PCHICHUA 3aaa4q
" NpCACTABJICHUA NMMOJIYUYCHHBIX PC3YJILTATOB.

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

dopmMa KOHTPOJISL: TEPBBIA CEMECTp -- IK3aMEH, BTOPOW ceMecTp -- AuddepeHnpoBaHHbIN 3aueT. B
TEUeHHE Kypca CTYAEHTHI PelIaloT U CAAIOT JMCTOUKHU C 3agadaMu. OOpasibl 3a/1a4 IPUBEICHBI HIXKE.



1. Iyctsb kombiio $AS$ TakoBo, uTO JMH000# ero ameMeHT $X$ yraoBieTBopsieT ypaBHeHuto $X n=x$ ms
HekoToporo $n>1$, 3aBucsiiero ot $x$. [Tokaxure, uTo 06O pocToii uacan B $AS makcumaeH.

2. Tlyctb $AS - kommyTatuBHOE KOJTbII0. ClIENYyIOIINE YTBEPIKICHHUS SIKBHBAICHTHBI:

1). [IpoctpanctBo $\Spec A$ HecBsI3HO.

2). $A\simeq A_1\times A_2$, rne $A_1,;A 2\neq 0$.

3). $AS conepxut uaeMnoTeHTHbIH aneMeHT $e\neq O;\;15.

3. Ilycte $K\subset LS - pacmpenue moneit, $\alpha,\;\beta\in L$ - anrebpanueckue snementsl. Torma
anementsl $\alpha+\beta$, $\alpha-\beta$, $\alpha\beta$, $\alpha/\beta$ Toxe anrebpandeckue.

4. Tlycte $0\rightarrow M'\rightarrow M\rightarrow M"\rightarrow 0$ - TouHas mocIEIO0BATEILHOCTD
$AS$-monyneit. Eciu $M'$ u $M"$ koneuno mopoxaensi, To 1 $M$ koneuno nmopoxzaeH. BepHo i
obOparnoe?

5. Ilyctp $\mathbb{Z} n=\mathbb{Z}/n\mathbb{Z}$ - kom0 BErueTOB MO MOAY:IO $n>1§. Karkmomy
nenurento $d$ uncna $n$ cooTBeTCTBYET TOUHAS MTOCIIEIOBATEIBHOCTD

$$

O\rightarrow d\mathbb{Z} n\rightarrow \mathbb{Z} n\rightarrow d\mathbb{Z} n\rightarrow 0,

$$

rie $d'=n/d$. Ilokakure, YTO 3Ta TIOCIENOBATENBHOCTh pacIleruisiercs (WM, 4YTO TO Ke,
$d"\mathbb{Z} n§ - nmpoexrusueii $'mathbb{Z} n$-momyns) Toraa u Tonpko Toraa, korna uynciaa $d$
u $d'$ B3aumHO npoctsl. [IpuBeanTe MpuMep MPOSKTUBHOTO MOYJIS, HE SBIISIONIETOCS CBOOOIHBIM.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1) Wnnexc nepeceuenus u reopeMa besy U1 IiI0CKUX NPOEKTUBHBIX KPUBBIX.

2) OcoOeHHOCTH IMIOCKMX MPOEKTHBHBIX KpUBBIX. J[BoiicTBeHHas kpuBas. CooTHomieHus: [Lmokkepa
JUTS KPUBBIX C IPOCTEHITMMH OCOOCHHOCTSIMH.

3) Onwucanue nuHEHHOW 000NOYKM AaHHOTO TeH30pa. KBagpaTuuHble ypaBHEHUs, 3afaromue odpas
Brnoxenui [lmoxkepa, Cerpe u Beponese.

4) IlepeceueHune KIETOK JOTOIHUTEIHLHON pasMepHOCTH Ha Tpaccmannane. @opmyssl [Teepu.

5) CpoiicTBa 1eNBIX 1 HOPMAIBHBIX paciiupeHuit koiner. Koneuno nopoxnénnas anrebpa Haja moieM
SIBJISICTCSI TIOJIEM TOJIBKO €CJIM OHA IieJiasl.

6) Teopembl runb0epra o 6aszuce W O HYJISX NOIMHOMHUAIBHOTO uzaeana. KoHeuHo mopoxaEHHas
anreOpa HaJ MMoJieM HETEPOBa.

7) AHTHPKBHMBAJCHTHOCTH KaTeropuu ap@puHHBIX anredpandecKux MHOr00Opa3uii Haj anre0pandecKu
3aMKHYTHIM TioieM K W Kareropuum KOHEUHO MOpOXAEHHBIX mnpuBenéHHbix K-anredp. I[Ipsmoe
MPOU3BEACHNE MHOOOPA3HIA.

8) Tomosnorus 3aprcKoro Ha CrieKTpe Kojblia. PazinokeHue Ha HEMPUBOAUMBIE KOMIIOHEHTHI.

9) CgoiicTBa KOHEYHBIX MOP(HU3MOB: 3aMKHYTOCTb, COOCTBEHHBIC 3aMKHYThIC ITOJMHOKECTBA
MepexosIT B COOCTBEHHbIE, KOHEUHAs CIOPHEKINS Ha HOPMaJIbHOE MHOTO00pas3ne OTKPHITA.

10) CoOGCTBEHHOCTH MPOEKTUBHBIX MHOr000pasuil. CyliecTBOBaHHE KOHEYHOH 3MMMOPGHON MPOEKIUN
MpoeKkTUBHOTO  (cooTB. adduHHOrO0) MHOrOoOOpa3mst Ha TpoekTHBHOE (coOTB. adduuHOE)
MPOCTPAHCTBO.

11) Teopembl 0 pa3sMEpHOCTH TEPECEUEHUS U O pa3MEepHOCTAX cloéB Mopduszma. HenmpuomumocTtsb
MHOTo0Opasusi, PAaccIOCHHOTO HaJ HENPHUBOAUMBIM MHOrooOpasueM C HENPUBOIUMBIMHU
paBHOpPa3MEPHBIMHU CIIOSMHU.

12) I'pynme! [Tukapa adpdunHOrO hakTOpramTbHOr0o MHOTOOOpa3us ¥ rpacCMaHUaHa.

13) TpuBHanbHOCTH BEKTOPHBIX pacciioeHuid Haa apduuHoM npsimoit. Teopema bupkroda-I'porenanka
0 PaIENMMOCTH BEKTOPHOTO PAaCCIOCHHSI HA IPOCKTUBHOM MPSIMOH.

14) CBs3p Mexay nuBuzopamu Beiursa, muBuzopamu Kaptee um oOparumbiMu myukamu. Teopema o
BBIPE3aHUU.

15) PammonansHOE OTOOpaskeHHE B TPEKTUBHOE MPOCTPAHCTBO, 3a/1aBacMOC JIMHEWHOW CHUCTEMOM
JMBHU30POB.

16) CpolicTBa TIaAKUX MHOroOOpa3uid: IoKanbHas (akTopuanbHOCTh W Ko3H-MakolieeBOCTb,
MOJMHOr000pasrue KOpa3MEpHOCTH M B TNIAAKOM MHOTO00Opa3uu IVIaJKO TOTAA U TOJBKO TOIJa, KOTjaa
OHO 3a7a&TCsl M ypaBHEHUSIMH C JIMHEHHO HE3aBUCUMBIMHU An(pdepeHnnanamu.



17) IlpuHUIMO TOCTOSHCTBA: KOJMMYECTBO 3JIEMEHTOB B CIOSX ATAJbHOTO MOp(dH3Ma IMOCTOSHHO;
CTENEeHb KOHEYHOI'0 JIOMUHAHTHOTO MOp(dr3Ma MHOrooOpasus X Ha HOpMalibHOE€ MHOrooOpasue Y He
MEHbIIIE YHCIa TPOOOPa30B MPOU3BOILHON TOUKHM; eciu Y TIAAKOe, TO MOP(HU3M JIOKAILHO CBOOOCH
TOTJIA ¥ TOJBKO TOTAA, KOTAa X KOYH-MaKOJIEEeBO.

18) Koromomnoruu Yexa oOpaTUMBIX ITyYKOB HA POCKTUBHOM MPOCTPAHCTBE.

19) [Boiicrennocts Ceppa u Teopema Pumana-Poxa Ha raikoi KpUBOH.

20) Kpusas pona g BkianpiBaeTcsi B TpEXMEPHOE MPOCKTUBHOE MPOCTPAHCTBO KAaK KpUBasi CTEIEHH >
gt2

21) ®opmyna ['ypBuia.

22) I'pynmoBast CTpyKTypa Ha OJJUIMNTHUYECKOM KpuBOW. I[IpocTpaHCTBO MOIyNneW 3SIITHNTHYECKUX
KpPHUBBIX.

[Ipumeps! OuIETOB:

buner 1:

1. Nunekc nepeceueHus u TeopeMa besy Ui MIOCKUX MPOEKTUBHBIX KPUBBIX.

2. I'pynmet [Mukapa addunHOrO hakTOpHaIbLHOrO MHOT0OOpa3us 1 rpaccMaHuaHa.

buner 2:

1. ®opmyna I'ypsuna.

2. Ces3p Mexay auBu3opamu Beins, nuBuzopamu Kaprbe m oOpatumpiMu mydkamu. Teopema o
BbIPE3aHUHU.

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI
- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPHU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIbHOE O0OOCHOBAHUE MPUHATHIX
peleHni
- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
- OLIeHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh I0JyuyeHHbIC 3HaHMs Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
pEIIeHUH 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHSATH MOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUHU
3a]1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLIeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHOM CUTYaIUH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaypHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;
- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUINHBI X HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHHS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4



- OIICHKA «HEYNOBIETBOPUTEIHHO (1)» BBICTABISAETCSA CTYACHTY, KOTOPbIH HE 3HaeT (OPMYIHPOBOK
OCHOBHBIX MOHITHN AUCHUILINHBI

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

Bo Bpems npoBeeHuUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



