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 yacTh Kypca (OCCEHHUI ceMecTp) MpeAcTaBiseT coOOi MO CyIIECTBY BBEJCHHE B KOMMYTATHUBHYIO
anreOpy. B oceHHeM cemecTpe MpPOUCXOIUT H3YUYCHHE CIEAYIOIIMX PAa3leioB KOMMYTATUBHOW anreOphl:
KOMMYTaTHBHbIE KOJIbIIA, TOMOJOTHS 3apHCCKOrO Ha CIEKTPE KOJbla, MOIYIH, aJAUTHUBHbIC (YHKTOPHI,
KOJIBLIA YACTHBIX, LIENIast 3aBUCUMOCTb, IPUMAPHOE Pa3JIOKEHNE, HETEPOBBI KOJIbIA U MOAYIIH.

1. leau u 3apauu

esab AMCUUIIHHBI
OCBOCHHE aNre0pandecKoil reoOMeTpHH.

3agaum AUCHUTLUITHHBI
* OCBOCHHE CTYICHTaMH 0a30BBbIX 3HAHWI (ITOHATHH, KOHIENIUI, METOIOB M Mojeiell) B obnactu
anreOpanyecKoi TeOMeTPUH;
. NPUOOPETEeHNE TEOPETHYECKHX 3HAHUHM M INPAKTHYECKUX YMEHHH M HaBBIKOB B 0O0JIacTH
anredpanyecKoil reOMeTpuH;
*  OKa3aHWE KOHCYIbTAlMi M TOMOIIM CTYyACHTaM B IPOBEICHUU COOCTBEHHBIX TEOPETUYECKUX
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 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AeucTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

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

VK-6.2 OueHuBaer CBOI ACATECIBHOCTb, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

(byHIaMEeHTaJIbHBIE TIOHATHS, 3aKOHBI, TCOPUHU alNTreOpandeckoi TeOMETPHH;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLINX Pa3/IesIOB ajreOpaniecKoil FeOMETPHH;
HOHATHUS, aKCUOMBI, METOJbl J10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszjenax,

BXOJAIINX B 63,30ByIO 4aCTb LIUKII;

OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUUICCKUX 06’beKTOB;
AHAJIMTUYCCKUC U YUCIICHHBIC MOAXOAbl U MCTOABI Ui PCHICHUSA TUIIOBBIX HNPUKIIAJHBIX 3aJ1a4d

anreOpanyecKoi TeoMeTpuUH.
YMETb:




TIOHSTH IOCTABICHHYIO 3a/1a4Yy;
VCIIONIB30BaTh CBOM 3HAHUS U peIleHUS (YHAAMEHTAIBHBIX M NPHKIATHBIX 3a]1a4
anredpanyecKoil reOMeTpuH;
OLICHUBATh KOPPEKTHOCTB IIOCTAHOBOK 3a/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIBHO HAaXOAWTh AJTOPHUTMBI PELICHUs 3ajad, B TOM YHCJIE M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIIEHO BHJICTh CIIC/ICTBHUS ITOJTYUYCHHBIX PE3YyJIbTATOB;
TOYHO TPEICTABHTh MAaTeMaTHUECKUE 3HAHMS B OOJIACTU CIOKHBIX BBIYHMCICHUH B YCTHOW H
MUCHLMEHHOM (hopMe.
BJIQJICT!

HaBEIKAMU OCBOEHUS OOJILIIOr0 00beMa I/IH(I)OpMaLII/II/I " pelICHUA 3aJav ( B TOM 4HMCIJIC, CJ'IO)KHLIX);

HaBBIKAMH CaMOCTOSITEJIbHON pa6OTI>I N OCBOCHUS HOBBIX JUCHUIIIINH;

KYHBTypOﬁ IMOCTAaHOBKH, aHaJin3a U pCHICHUA MATCMATUYCCKUX U MPUKIIAAHBIX 3a1a4, Tp€6YIOH_II/IX
A CBOCTO PCHICHUA HUCIIOJIb30BaAHUA MAaTEMAaTHYCCKUX MOAXOAOB MW METOAOB anre6pa1/me01<oﬁ
reOMCTpHHU,

MPEAMETHBIM SA3BIKOM CJIOKHBIX BBIYMCIICHUM U HaBbIKAMH rpaMOTHOTI'O OIIMCAaHUA PCUHICHUA 3adav
" OpCACTABJICHUA NMMOJYUYCHHBIX PC3YJILTATOB.

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
CII0)KHOCTB «CaMbIX CJIOKHBIX (QYHKIMI» OT N arpyMeHTOB

2. l'eomeTpudeckne CXeMbl; OTACITUMOCTh H COOCTBEHHOCTD




®opmyna pasznoxenus OyaeBoil GyHKIUH [0 HECKOJIBKUM EPEMEHHBIM

3. Mmuoroobpa3us Cerpe, Bepone3ze u IpaccmaHa: NpOEKTHUBHBIE BIOKEHHUS U 3a/JaHUE
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)

PexoMmeHmyeTcsi yCHEIIHO C/aBaTh KOHTPOJIbHBIC pPalOTBl, TaK Kak 3TO YIMPOIIAET 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

KBaJIH(UKALUS: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

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

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

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

OIIK-1.2 Cnocoben 0000mmarTs ¥ KPUTHUYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
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 CnocobeH HCIOIL30BaTh HCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

(byHIaMEeHTaJIbHBIE TIOHATHS, 3aKOHBI, TCOPUHU alNTreOpandeckoi TeOMETPHH;
COBpPEMEHHBIE MMPOOJIEMBI COOTBETCTBYIOLINX Pa3/IesIOB ajreOpaniecKoil FeOMETPHH;
MOHATHUS, aKCUOMBI, METOJbl J10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszjenax,

BXOJAIINX B 63,30ByIO 4aCTb LIUKII;

OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUUICCKUX 06’beKTOB;
AHAJIMTUYCCKUC U YUCIICHHBIC MOAXOAbl U MCTOABI Ui PCHICHUSA TUIIOBBIX HNPUKIIAJHBIX 3aJ1a4

anreOpanyecKoi TeoMeTpurH.
yMeThb:
MIOHSTH IOCTABICHHYIO 3a/1a4y;

HCIIOJIb30BaTh CBOW 3HAHUA I PCUICHUA Q)yHHaMeHTaHBHBIX U TIPpUKIAAHBIX 3ala4d

aﬂre6panqecxoﬁ TCOMCTPHUHU,

OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;
CTPOT0 JOKA3bIBATb UJIM OIIPOBCPIraTh YTBCPIKACHUC,
CaMOCTOATCIIbHO HAaXOAUTh aJITOPUTMBbI PCUICHUA 3ada4d, B TOM HYHUCJIC W HECTAaHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

CaMOCTOATECIIbHO BUJACTD CJICACTBUS NMMOJTYUCHHBIX PE3YJILTATOB,
TOYHO HOPCACTABUTH MATCMATHYCCKUC 3HAHUA B 00JIaCTU CJIOXXKHBIX BBIUKMCIICHUNA B YCTHOﬁ nu

MUCHMEHHOM (hopMe.
BJIaJIeTh:

HaBEIKAMU OCBOEHUS 0OJILIIOr0 00beMa I/IH(I)OpMaLII/II/I " pelICHUA 3aJa4 ( B TOM 4HMCIJIC, CJ'IO)KHLIX);

HaBBIKAMH CaMOCTOSITEJIbHON pa6OTI>I N OCBOCHUS HOBBIX JUCHUIIIINH;

KYHBTypOfI IMOCTAaHOBKH, aHaJin3a U pCHICHUA MATCMATUYCCKUX U MPUKIIAAHBIX 3a1a4, TpC6YIOH_II/IX
1A CBOCTO PCUICHUA HMCIIOJIb30BaAHUA MAaTEMATHYCCKUX MOAXOAOB MW METOAOB anre6pa1/me01<oﬁ

reOMCTpHHU,

MPEAMETHBIM SA3BIKOM CJIOKHBIX BBIYMCIICHUM U HaBbIKAMH rpaMOTHOTI'O OIIMCAaHUA PCUHICHUA 3ada4
" NpCACTABJICHUA NMMOJIYUYCHHBIX PC3YJILTATOB.

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

dopmMa KOHTPOJIA: TEPBBIA CEMECTP -- IK3aMEH, BTOpOi cemecTp -- auddepeHIupoBaHHbIi 3a4eT. B
TEUeHHE Kypca CTYAEHTHI PelIaloT U CAAIOT JMCTOUKHU C 3agadaMu. OOpasibl 3a/1a4 IPUBEICHBI HIXKE.




1. ITycts konbiio $AS$ TakoBo, 4to jr000# ero anmemMeHT $x$ ymosierBopsier ypaBHeHuto $x n=x$ s
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. ITycte $K\subset LS - pacmpenue moneit, $\alpha,\;\beta\in L$ - anrebpandeckue snemeHTsl. Torna
anementsl $\alpha+\beta$, $\alpha-\beta$, $\alpha\beta$, $\alpha/\beta$ Toxe anrebpandeckue.

4. Iycte $0\rightarrow M"\rightarrow M\rightarrow M"\rightarrow 0$ - TouHas oC/IeIOBATENBHOCTD
$AS$-monyneit. Eciu $M'$ u $M"$ koneuno mopoxzaeHsl, To 1 $M$ koneuHo mopoxkiaeH. Bepro in
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 $d'=n/d$. Tlokaxkure, YTO 93Ta TMOCIEIOBATEIBHOCTh pacuICIUIACTCS (HIH, YTO TO IKe,
$d"\mathbb{Z} n$ - npoexruBHeIit $\mathbb{Z} n$-monyns) Torna u Toneko Torna, koraa yucia $d$
u $d'$ B3aumuo npoctsl. [IpuBeauTe NpUMeEp MPOSKTUBHOTO MOJYIIS, HE SBIISIOLIETOCS CBOOOHBIM.

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) CaoiicTBa 1eTBIX U HOPMAILHBIX paciiupeHuil kojien. Koneuno nmopoxxaéHHas anredpa Haj mojeM
SIBJISICTCSI TIOJIEM TOJIBKO €CJIM OHA IieJiasl.

6) Teopembl runbbepra 0 0asuce W O HYISIX MOJIMHOMHUAIBHOrO Hueana. KoHeuyHo mopokaéHHas
anreOpa HaJ MMoJieM HETEPOBa.

7) AHTHAPKBHBAJEHTHOCTH KaTeropuu ah(GUHHBIX anredpandecKux MHOrooOpasuil Haj ainredpandecku
3aMKHYTBIM mofieM K ¥ KaTeropum KOHEYHO NOpPOXAEHHBIX mnpuBeA¢HHBIX K-amrebp. Ilpsmoe
MPOU3BEACHNE MHOOOPA3HIA.

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

9) CsaoiicTBa KOHEYHBIX MOP(U3MOB: 3aMKHYTOCTb, COOCTBEHHBIC 3aMKHYTHIE ITOJIMHOXECTBA
MepexosIT B COOCTBEHHbIE, KOHEUHAs CIOPHEKINS Ha HOPMaJIbHOE MHOTO00pas3ne OTKPHITA.

10) CoOGCTBEeHHOCTH MPOEKTUBHBIX MHOT00Opa3uii. CyliecTBOBaHHE KOHEYHOU STMMOP(PHON NPOCKINH
MpoekTuBHOTO  (cooTB. adduuHHOrO) M™MHOrOOOpa3wst Ha TpoekTHBHOE (cooTB. adduHHOE)
MPOCTPAHCTBO.

11) Teopembl 0 pa3MepHOCTH TIEPECEUEHUS] U O Pa3MEpPHOCTAX cI0EB Mopdusma. HenmpuBogumocTs
MHOTooOpasusi, PAaccIOCHHOTO HaJ HENPUBOAMMBIM MHOT000pasueM C HENPUBOIUMBIMHU
paBHOpPa3MEPHBIMHU CIIOSMHU.

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

13) TpuBHanbHOCTH BEKTOPHBIX pacciioeHuid Haa apduunoii npsmoit. Teopema bupkroda-I'poreninka
0 PaIENMMOCTH BEKTOPHOTO PAaCCIOCHHSI HA IPOCKTUBHOM MPSIMOH.

14) CBs3p Mexay auBu3opamu Beiursa, nuBmzopamu Kapthe u oOpatumbiMu myukamu. Teopema o
BBIPE3aHUU.

15) PammonansHOE OTOOpaskeHHE B TPEKTUBHOE IMPOCTPAHCTBO, 3aJ[aBacMOE JIMHEHHOW CHUCTEMOM
JMBHU30POB.

16) CpoiicTBa TIaAKMX MHOTOOOpa3uii: JoKanpHas (hakTopuanbHOCTh M KOdH-MakoIeeBOCTb,
MOJMHOr000pasrue Kopa3MepHOCTH M B IIaJIKOM MHOrooOpasuy TNIAJKO TOTAa M TOJBKO TOTA, KOIAa
OHO 3a7a&TCsl M ypaBHEHUSIMH C JIMHEHHO HE3aBUCUMBIMHU An(pdepeHnnanamu.



17) IlpuHIMO IMOCTOSHCTBA: KOJMYECTBO JIEMEHTOB B CJOSX 3TAJIbHOTO MOpP(GHU3Ma IOCTOSHHO;
CTENEeHb KOHEYHOT0 IOMUHAHTHOTO Mop¢u3Ma MHOrooopasusi X Ha HOpMalbHOE MHOTooOpasue Y He
MEHbIIIE YMCIIa TPOOOPa3oB MPOU3BOIBHON TOUYKH; eclii Y IajJKoe, TO MOP(H3M JIOKaIbHO CBOOOICH
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) KpuBas pona g BKiagsiBaeTcsi B TPEXMEPHOE MPOESKTUBHOE MPOCTPAHCTBO KaK KPHUBAs CTEIICHU >
gt2

21) ®opmyna ['ypBuia.

22) I'pynmoBast CcTpyKTypa Ha 3JUIMNTHYECKOW KpuBoH. IIpocTpaHCTBO Momynel 3UIMNTHYECKHUX
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 Beinsa, auBuzopamu Kapree u oOparumeiMu myukamu. Teopema o
BbIPE3aHUHU.

Kpurepun onennBanus
- omenka «ommuuHo  (10)»  BeIcTaBisieTCs ~ CTYACGHTY,  IIOKa3aBIIEMY  BCECTOpPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpPOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI
- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM MporpaMMbl AUCIUIIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE MPHHATHIX
peleHni
- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMH MpOrpaMMbl AUCIUITIMHBEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
- OILIEHKa «xopoluo (7)» BbICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, I'paMOTHO M IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIYyCKaeT B OTBETE WJIMU B
pEIIeHUH 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMeeT MPHUMEHSATH MOMyuYeHHbIC 3HAHWS Ha MPAKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH
3a]1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJQJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOHM NporpamMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHOM CUTYaIUH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4yeHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;
- OILIEHKAa «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYESHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4



- OIICHKA «HEYIOBJIETBOPUTEIHHO (1)» BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaeT (hopMyTHpOBOK
OCHOBHBIX MOHITHN AUCHUILINHBI

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

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



