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1. Mecro aucuumiunb (Moay.s) B crpykrype OIIOIT

Huctmmummaa 0.03 «MaremaTrueckasi JIOTUKa, anredpa, Teopusl Yucell U JAUCKpPETHas

MateMaThkay (KaHIWAATCKUH MHHHMYM) OTHOCHUTCS K YHCIYy OO0S3aTeNbHBIX, ITUCIMILIMH

00pa30BaTeIbHOTO KOMIIOHEHTA MTPOrPaMMBbI aCTIUPAHTYPHI U U3ydaeTcs Ha 3 roJy oOydeHus B 5

u 6 ceMecTpax.

Henap AUCHMNIMHBI — W3YYCHHE OCHOB MAaTEMAaTHYECKOW JIOTUKH, ainreOpbl, TeOpUu

yhcel W JAMCKPETHOM MaTeMaTHKHM Ha YpPOBHE, JOCTATOYHOM [UIsl TMPOBEACHUS HAyYHBIX
UCCJIEIOBAaHUM W 711 YTEHUS COBPEMEHHON HAay4yHOH nuTeparypbl. Takxke Leiab HU3ydCHHS
JAaHHOW JMCUMIUIMHBI 3aKIl0YeHa B TOJArOTOBKE K cJadye KaHIUAATCKOro 5JK3aMeHa IIo

CIICOUaJIbHOCTHU 1.1.5. Maremarudeckas JIOTHUKa, anre6pa, TEOpHUSA YHUCEII M JUCKPETHAA

MaTEMaTHKa.

2. Ilnanupyemble pe3yabTaThl 00y4eHHUSs 110 AUCHUILINHE
BbInyCKHHK, OCBOMBIIHI IPOTPaMMY, TOJIKEH

3HaTh:

- BJIEMEHTBI MaTeMaTUUECKOM JIOTUKH, TCOPHUU AJITOPUTMOB U TCOPUU CIIOKHOCTH

- OCHOBHBIE CTPYKTYpBI COBPEMEHHOM aJre0psl,

- KIIACCUYICCKUC PA3ACIIbI TCOPUUN TUCCII,

- OCHOBHBIC 3a1a491 U METOAbI JIMHEHHOTO 1 LCJIOYHUCICHHOI0 IpOrpaMMHUpOBaHusd, METOAbl OITUMU3ALINU,

- OCHOBBI TeOpUH rpadoB, KOMOMHATOPUKH U TEOPHU KOJIUPOBAHUS

YMerhb:

- IPOBOAUTH AOKA3aTCILCTBA OCHOBHBIX yTBep)K,Z[eHI/IP'I Ha BBICOKOM TCOPCTUYCCKOM YPOBHC

Baaagern:

- HaBbIKaMH1 KPUTHUYCCKOI'O aHaJIn3a COBPEMCHHBIX MEPEAOBBIX Hy6m/n<au14171 o CrICHUaJIbHOCTHU

3. CTpykTypa u coaepkaHue IUCUUILINHBI.

O06beM TUCIUIUIMHEI (MOYJIs) cocTaBiseT 3 3.e., Bcero — 108 yacoB, U3 KOoTopsIx 4 yaca
COCTaBIIsIeT KOHTaKTHas paboTa o0yyaromierocs ¢ mpemnoaaBareneM (3aHATHs JEKIMOHHOTO TUTIA
- 4gaca), 68 yacoB COCTaBIISIET CAMOCTOSITENbHAA paboTa 00YJaroIIerocs.

CTpyKTypa TUCHUNINHBI

(vKazwigaiomesi pazoenvlt (MOOYu) ¢ OMEEOeHHbIM HA HUX KOAUYECIBOM aKAOEMUHECKUX YACO8 ¢ pa3oueKoll no hopmam 3ausmuil)

Tabauua 2

B Tom uncie

KounrakTHas padora, yacoB
3auar | 3auar | 3anar
CamocTosiTe1bHasA
Bcero, us us us
HaumeHoBaHue pa3aesioB TUCHUTIIHHBI Koncy padora
YacoB | JIeKUM | ceMHMH | Jiabop Bcer
JbTal odyuaromerocs,
OHHOT | apCKO | aTOPH 0
uu 4acoB
0 ro oro
THNA THNA THNA
1. OcHOBHBIE CTPYKTYpbl anredpsr: | 10 10
rpynmel, Koibla, mons. JlunelHas
anredpa
2. DIIeMEeHTbI TOMOJIOTHYECKOH anreOpsl 10 2 8
3. I'pynmnst u anre6pst JIn 10 10




[HelictBue rpynmnel Ha

MHOXeCTBe.  Teopemsl
Cuona. Crpoenue
KOHEYHO TOPOKICHHBIX
a0eneBBIX TPy
OneMeHTHI Teopuu
NpEACTaBICHUM.
Konbna, HJIealbl,
HETEPOBBI KOJIbLI,
Konplio MHOIOWIEHOB,
Teopema ['mnsbepra o
HYJISIX. Henas
3aBUCUMOCTb. TeopemMa
Herep. Crpoenue
MOJTYTIPOCTHIX

APTUHOBLIX KOJICI.

Anrebpandeckue
pacIMpeHus TOJIeH.
Teopus lamya.
TpaHClLIeHIeHTHbIE

pacIIipeHHs.

JIluneiinple onepaTopsl U

ux MaTpHIIBIL.
CaMocorpsiKeHHBIe
OTIePaTOPBHI.

OpToronanbHbie u

4. DneMeHTHI TeOpHs Yncel 10 10
5. Dnemenrtsl MmareMmaTudeckoi mormkw, | 10 10
TEOPHUH AITOPUTMOB U TEOPHHU CIIOKHOCTH
6. JIuneitHoe u neaouncieHHoe auueiinoe | 10 8
MIPOrpaMMHUPOBAHUE. MeTtonbt
ONTUMU3AIIH
7. Teopwust rpadoB 4 4
8. KombunaTtopuka 4 4
9. Teopust KOOUpOAHUSL. 4 4
ATTecTanus Mo TUCHUILUINHE * sx3amen | 36
HTroro 108 4 68
Tab6imua 3
Couepma}me JUCHUIIJIMHBI
Ne HaumeHoBaHue pa3aena @opya ®opMa TeKylIero
/i J—— Conep:xaHue pa3ueia NMpoBeIeHUsI KOHTpOAT*
3aHATHUS
1. OCHOBHBIE CTPYKTYpH! | ['pynmnbl,  NOATPYNIIBI, CobecenoBanue
anreOpsl: IPYMINbl, KOIBUA, | (haKTOPIpPYIIEL,
moJisi. JIuneiinast anredpa rOMOMOP(GH3MBL.




YHUTAPHBIC OIICPATOPHI.

Tenzopnas anrebdpa.

I'omomnorndeckas Komriekcsr, O630opHas CobecenoBanue
anredpa (xo)romomnoruu, JICKIIUS
PE30JIbBEHTHI.
Kareropun u pyHKTOpHI,
WHBCKTUBHBIC u
MIPOEKTUBHBIE  MOJYIIH.
Pe3onbBeHTHI.
IIpousBoanbie
(hyHKTOPBL
Koromomoruu rpynn u
anre6p Jln.
['pynmel u anredpst JIu I'pynmer  JIu.  Anre6Gpa CobecenoBanue
JIn TPYIIIIbI JIn.
ITpumepsr.
YHuUBepcanabHbIE
HaKpBIBAIOIINE TPYIIIHL
CooTBeTCTBUE JIn.
Addunnsie
anreOpanveckue
TpYTIIBL. AnreOpbl
Xomnda.
CrpykTypHass  Teopus
MOJTyTIPOCTBIX  anredp
JIn nan nosiem HyseBOU
XapaKTEePUCTHKH.
Onementsl Teopuu uncen | Llennbie apobu. Kiaccer CobecenoBanue
BBIYETOB. OcHOBHEIE
TEOPETHUKO-YHCIIOBBIC
(hyHKIHH.
KBanpaTtuuHbie BBIYETHI,
3aKOH B3aMMHOCTH
l"aycca. IlepBooOpa3Hbie
KOPHM M  HMHJCKCHI
Pacnpenenenue
IIPOCTHIX YHUCEIL.
DNeMEeHTHI DNEMEHTHI JIOTHYECKOTO CobecenoBanue
MaTeMaTHIECKOM sI3bIKA TIEPBOTO TOPSIKA.
JIOTHKH, Monenn hopmyn
TEOPUU aANTOPUTMOB | | JIOTHYECKOTO SI3BIKA
TEOPHUH CIOKHOCTH MIEPBOTO TOPSIIIKA.
Jlornueckui BBIBOJI.
Kanonuueckue Qopmbl

MPEJJIOKEHUN B JIOTHKE




MIEPBOTO MOPSIIKA.
ITpunoxenus
JIOTUYECKOTO SI3BIKA
MIEPBOTO  TOpSIIKa K
MOJIETTPOBAHHIO
MaTeMaTHYECKUX
TEOpUH. Monenu
BBIYHUCICHUN  (MAITHBI
Trropunra, TsIMO1a-
HACUYHUCIICHUE)

I'enepupoBanue
KOMOWHATOPHBIX
00BEKTOB
(TIepecTaHoOBOK,
COYETaHUMH,
ITOIMHOKECTB | TIp.).

[louck B rayObuHy B
rpade. [Tonck B mmpuny
B rpade.
HcuepnbiBatoiuii
MOUCK B JIEPEBBAX
peLeHui.

IIpuopurernas ouepenp
)41 (M) IMPUMCHCHUC
(amropuT™MBI [Tpuma,
JleiikcTper).

CoptupoBka
MOCJIEA0BATEIILHOCTEH.
Huxuasas OLICHKA
CJIO’KHOCTH.

Db dexTuBHbIC
ANTOPUTMEI.

CTpyKTypBI JaHHBIX
Uit IpeACTaBICHUS
CHUCTEM MHOKECTB.

8/lepeBbs TIOUCKA.
COanancupoBaHHbIC
JICPEBBS u uX
MPUMEHEHHE.

[onstue 00
OBPUCTHYCCKUX,
MPUOJTHKEHHBIX u
BEPOATHOCTHBIX

aroputMax (IIpuMepsl).




JIuneiinoe
LICJIOYHCIICHHOE
JIMHEHHOE
IpOrpaMMHUPOBAHHUE.
MeToasl ONTUMH3AIUN

CummnnekcHast Tabauua.
IIpssmont CHUMILIEKC-
meron. CrpodedHas u
cTONOIOBas (dhopmbl
sanicu.  HaxoxneHue
Ha4YaJbHOTO  OTIOPHOTO
BekTopa. bopeba ¢
3aLUKINBAHUEM.
IIpaBuno bienpa.
Jlexcukorpadudeckuit
MmeToH. JIBOMCTBEHHOCTH
B JINHEVTHOM
IIPOTPaMMHUPOBAHUH.
Marpuussle UTPBL.
Kiaccuueckas
TPaHCIOpTHasT ~ 3ajaya.
Bnosne
YHUMOIYJISIPHBIE
MaTpPHULIBL.
IlenounciaeHHOCTH
OTIOPHBIX BEKTOPOB
TPAaHCIOPTHOM  3aJayM.
CriocoOpl  TIOMy4YeHUS
HCXOJHOTO  OIOPHOTO
BeKTOpa (METOJ CeBepo-
3aMaJHoOro yria, METO[
MUHUMAaJIbHOTO
JJIeMeHTa). 3ajada o
Ha3HAYCHUSIX.
Brinyksioe MHOXECTBO.
Breimmykmas ~ obosouka.
ITomuz ip, IIOJIMTOIL.
[HonusipanbHbId KOHYC.
[Ipumepst 3a1a4
JUCKPETHOU
ONITUMM3ALIUH, ux
CBEJCHME K 3aJadam
LIEJT0YHCIEHHOTO
JIMHEHHOTO
MIPOrPaMMHUPOBAHUS.
ANTOpUTMBl  pEIIEeHUs
3a/a4  LEJTOYHCICHHOTO
JINHEHHOTO
MIPOrpaMMHUPOBaUsI.

JnHamuyeckoe
MpOrpaMMUPOBAHUE.

00630pHas
JICKITHST

CobecenoBanune




[Ipuauun bennmana.

3anauu
MaTeMaTHYECKOTO u
BBIITYKJIOTO
MpOrpaMMHUPOBAHHSI.
Metonsr  Ge3ycroBHOMN
ONTHMH3ALUK. MeTombl
0-ro nmopxka.

Teopus rpados

Tumer rpados. CriocoOb!
3amaams. Onepanuu Hax
rpadamu.  Iloarpadswr.
Nzomopduzm.
MeTtpuueckue
XapaKTePUCTUKU
rpagos. HepeBbsi.
OJIeMEHTapHbIE
cBoiicTBa aepeBbeB. Kon

[Iprodepa u dopmyna

Kamu. Hentp u
LIEHTPOU]T JepeBa.
Pacnio3naBsanne

nzomMop(dusmMa epeBbeB.

CesizHOCTh. BepmmnHnas
u pebepHast CBS3HOCTb.
Bbroku. Teopema
Menrepa.

JByznonbHbIE rpadsl.

Teopema Kenwra.
3amaga 0
[apOCOYETaHUH u
CHCTEMBI pa3IMYHBIX

npeacrasuTeneid. Meron
YepeayIOLIUXCs  Lenei.
Teopems! Kennra—Ope n

Xomnna.

[InanapHsie rpadsl.
®opmyna Oiinepa.
Kpurepuit

ma"HapHocTu. Ilnockue
TPHUAHTYJISIAH.

Packpackn mmaHapHBIX
rpagoB. PacrnosznaBanue
IUTaHAPHOCTH.

Hukmsr. OlinepoBsl
OUKIBL. [ 'aMHIBTOHOBEI
uukiel.  [IpoctpancTBa

CobecenoBanne




IUKJIOB U Pa3pe30B.

HacnencrBennsie
KJIaCCHI rpadoB.
O6ctpykmmn. [Ipumepst

HACJIeJICTBCHHBIX
KJIaCCOB: Korpadsl,
XOpAaJIbHBIC rpadsi,
pebepHbie rpadsl,

rpagsl  CPaBHHUMOCTH,
COBEpILICHHBIE  Tpadsl,
HHTEPBaJIbHBIC TPAQBI.

9KCTpeMa.HI)HI)Ie 3aJadun

Ha rpadax.
HezaBucumsie "
JOMHUHHUPYIOIIHE
MHO>KECTBA.

BepunHHBIE TOKPBITHSL.

Packpacku.
Kombunaropuka [IepectanoBkw, CobecenoBanue
COYETaHMUs,
YIOPSAIOYEHHBIE
pa3OueHust MHOXECTB,
pazoueHwus Ha
MOJIMHOYKECTBA c

3aJaHHON MOIIHOCTHOM

CTPYKTYPOH,
MOJICTAHOBKH c
3alaHHOU 805091 (0):10)
CTPYKTYPOH, TOKIECTBO
Komn.

[IpousBoasmiue
dhyHKIIHN.
OKCIOHEHIINAIbLHBIE
MIPOM3BOISIINE
hyHKIHN.

Yucma Karamana. Yucna
benna. Yucna
Crupnuara 2-ro pona,
UX CBA3b C YHCIAMHU
benna. Yucna
Crupnunra 1-ro poza.

JInneiinrie
PEKyppPEHTHBIE
ypaBHEHMUS.

KomOunaropuka rpymm.




[MogcTaHOBKM M ITMKIIBI.
OpOutsl u
crabunuzatopel. Jlemma
bepucaiina. CremeHnHas

rpymnma. IuxnoBoi
WHJEKC TpyHIbI
[IEPECTAHOBOK.
Huknossie MH/IEKCHI
HEKOTOPBIX

KJIACCUYECKUX  IpyII.
[lepeuncnenue  opOUT
CTENEHHOM TPYIIIIBL.
Beca opOur.

9. Teopust komupoOBaHMS [Ipobnema CobecenoBanue
pacro3HaBaHuUs
B3alMHOHI
OJHO3HAYHOCTH
KOOUPOBaHUS.
AndasutHOE
KOJHMPOBaHHUE.
[pedukcHbie KOJBI.
HepagenctBo
MaxkmuiiaHa.
Anropurmel Xaddmana,
®aHo, [Ilennona.
ITonsTne 3HTpONIMM U €e
CBSI3b CO CTOMMOCTBIO
OIITUMAJIBHOT'O
anQaBUTHOTO
KoaupoBaHus. biiouHoe
KOJIMPOBaHHE.

ITomexoycroitunBoe
KOJMpOBaHUE.
ITocTpoenue u
JIEKOIMpOBaHME  KOJia
X3MMHUHra.

4. ®opMbl OPraHU3aHUA U KOHTPOJISA CAMOCTOATEIBLHOM padoThl 00y4aroImmXxcst

Camocmosmenvuas paboma obyyaiowje2ocsi cCoOCmoum 6 u3yyeHuyu KOHCHEeKmoe8 NeKyuti u
OCHOBHOU JUmMepamypvl U3 CHUCKA Ol NOO20MOBKU K KAHOUOAMCKOMY 9K3AMEHY No
cneyuanvHocmu. Bonpocwl 015 camokonmponis cognaoarom ¢ 3K3aMeHAYUOHHLIMU 60NPOCAMU.

5. DoHJ OLIEHOYHBIX CpEACTB IJd aTTeCTAHA 10 JUCHUIIJIMHE

5.1. Kpumepuu u npoyedypul oyenusanus pe3yibvmamos o0yueHus no OUcCyuniune.




[Tpu BbIMOTHEHUH BCeX PadOT YUUTHIBAIOTCS CIIEAYIONIME OCHOBHbIE KPUTEPHUH:

— YpOBEHb TEOPETHUECKUX 3HAaHUU (TMOJpa3ymMeBaeTcs HE TONbKO (opMaiabHOE
BOCTIpOM3BeJcHNE HH(OpPMAMKM, HO W TOHUMAHHE WpPEaMeTa, KOTOPOE MOJITBEPIKIACTCS
NpaBUJIBLHBIMU OTBETAMHM Ha JOINOJHUTENIbHBIC, YTOUHSIOUIME BOMPOCHI, 3aJlaHHbIC YJIEHAMU
KOMHUCCHH);

— YMEHHE UCIOJb30BaTh TEOPETHUECKHUE 3HAHUS MpPHU aHaldu3e KOHKPETHBIX MpodiieM,
CUTYalIHil;

— KauecTBO M3JI0KEHUS MaTepuana, TO €CTb 000CHOBAaHHOCTb, YETKOCTh, JJOTHUYHOCTh OTBETA,
a TaKKe ero MoJIHOTA (TO €CTh COAEePKATEIbHOCTD, HE UCKIIIOYAIOIIAs CKATOCTH);

- CIIOCOOHOCTh YCTaHABIMBATH BHYTPU- U MEXIIPEIMETHBIE CBSI3H,

- OPUTMHAJIBHOCTH MBIIUICHUS, 3HAKOMCTBO C JIONMOJIHUTEIBbHON JIUTEpATypoOd H JApyrue
(baxTopsI.

Onucanue wKavl OUECHUBGAHUA HA npome.ucymounoﬁ ammecmauuu 6 4)opme IK3ameHa
O1eHKa omau4Ho — HCUYCPIBIBAIOIICC BIIAACHUC ITPOTPaMMHBIM MAaTCPpUaJIOM, IIOHUMAHUC

CYIIHOCTH paccMaTpUBAEMbIX IMPOLECCOB M SBJICHUH, TBEPAOEC 3HAHWE OCHOBHBIX MOJIO0XKEHUH
JUCLUIUIMHBL, YMEHHME IPUMEHSTh KOHLENTYAIbHBbIM amnmapar Ipd aHaIW3e aKTYyaJlbHbIX
npobaem. Jlormdyecku mocieqoBaTeNbHbIE, COAEp)KaTelbHbIE, KOHKPETHbIE OTBEThl Ha BCe
BOIIPOCHI.

OneHka xopowto — 1OCTaTOYHO IOJIHbIE 3HAHMS IPOrPAMMHOIO MaTepHaia, IPaBUIbHOE
NOHMMaHWE CYTH BOIPOCOB, 3HAHHWE OIpENeIeHUH, yMeHue (GOopMyIupoBaTh TE3UCHI U
APTYMCHTHI. OTBeTHI MMOCJICAOBATCIIBHBIC W B 1LCJIOM IIPAaBUJIBHBIC, XOTA JOITYCKAIOTCA
HCTOYHOCTH, IMOBCPXHOCTHOC 3HAKOMCTBO C OTACILHBIMHU TCOPHUAMU U q)aKTaMI/I, JOCTaTO4YHO
q)OpMaJII)HOe OTHOIICHHEC K pPCKOMCHAOBAHHBLIM JJISI TIOATOTOBKK MaTCpUajiaM.

OueHka yodosremeopumenvro — (pparMeHTapHble 3HAHUS, PACIUIbIBYATHIE NIPEICTaBICHUS
o npenMmere. OTBET COAEPKUT Kak IPABUIbHBIC YTBEPXKAEHUS, TaK U OIIMOKH, BO3MOXKHO,
rpyObie. McnpITyeMblil MII0X0 OpUEHTHpYeTCsl B y4yeOHOM Marepuale, He MOXKET YCTPaHWUTh
HETOYHOCTHU B CBOEM OTBETE JIaXK€E M1OCIJIE HABOAAIIUX BOIIPOCOB.

OueHka HeyodosenemeopumenbHo — OTCYTCTBHE OTBETa XOTsS Obl Ha OJUH U3 OCHOBHBIX
BOIPOCOB, JIMOO TpyOble OLIMOKKM B OTBETAX, IIOJIHOE HENOHHWMaHUE CMbIcia MpolieM, He
JIOCTAaTOYHO IOJIHOE BJIa/ICHUE TEPMUHOJIOTHEN.

5.2. pruepbt munoevlx KOHmMPOJIbHbIX 3a0aHUIl  UMU UHBIX mamepuaiioes,
Ucnoib3yemoslx ona OUCHUGBAHUA pe3)/ibmamoe 06_]/’!8””}1 no ()ucuunﬂuue

Bonpocsr 1u1st sk3ameHa (KaHIuJaTCKOTO):

1. TI'pymmsl. Iloarpynmel. Hopmansnsle noarpymnmsl. Teopema Jlarpanka. daxrtoprpymma.
I"'omomopdusmel rpyni. Teopembl 0 roMoMoOpduU3Max TPYIIIL.

2. JleiictBue Tpynmnbel Ha MHOXecTBe. OpOuthl. Crabmimmsaropel. @opmysna JIUHBI OpOUTHL
Teopems! Cuiona.

3. CBoOoaHBIC TPYIIIBL. 3a7aHue TPYIIBI 00Pa3yIONTUMU U ONPEACSISIIONTAMA COOTHOIICHUSIMHU.
4. CTpoeHHre KOHEYHOIIOPOKIEHHBIX a0eIeBbIX TPYIIIL.



5. TeH30opHOE TPOM3BEACHHWE BEKTOPHBIX MPOCTPAHCTB. TEH30pHOE MPOU3BEACHUE
npenacraBieHuid. TeH3opHas anredpa BEKTOPHOTO MPOCTPAHCTBA.

6. CaMocorpsikeHHbIe onepatopbl. OpTOroHANbHBIE U YHUTAPHBIE ONEPAaTOPHI.
7. DNeMEHTBl TEOPUH MPEACTABICHUN KOHEUHBIX TpyIi. Teopema Maiike.

8. Teopuss xapaxrtepoB. Jlemma Ilypa. CooTHOlLIEHHE OPTOTOHAIBHOCTH IJIsi XapakTEpoB.
PasnoxxeHue peryaspHOro mpeIcTaBICHHUS.

9. Anrebpanueckue pacimupenus noneid. CenapabenbHble, HOpMalbHbIE pacmpenus. Teopema
0 IPUMHUTUBHOM 351eMenTe. Pacmmpenus [anya. Koneunsie mosi.

10. CootBerctBue 'anya. Lluxnuueckue pacmmpenus. Teopema 'mnp6epra 90. Paspemumele u
paluKaJIbHBIE PACIIUPEHHUSL.

11. KoneunomnopoxneHHsle paciupenus mnosieid. CteneHb TpaHCIEHIEHTHOCTH.
CenapabenbHble pacIIUPEHUsI.

12. KommyTaTuBHbIe Kombla. [IpocTeie n MakcumabHbie uaeanbl. CekTp Kosbla. Tomonorus
3apucckoro. Panukan naeana. Hunspagukan. Panukan J[>xekoOcoHa.

13. KoneunonopoxneHHsle pacmmpenust kosen. Jlemma Herep o Hopmammsanmu. Teopema
['unpbepra o HyIsX.

14. CtpoeHue noaynpocTbIX apTUHOBBIX KOJIEL.

15. Kareropuu u ¢pyukropsl. [Ipumepsl. EctecTBeHHBIE TPe0OpazoBanus (yHKTOPOB.
[MpencraBumbie GyHKTOPBL. AxnuTHBHBIE QYHKTOPHI. [Ipsimast cymma. JluarpaMmmbl mpsiMoi
cymMmel. [IpsiMoe nmpousBeneHre 00bEKTOB KaTErOpHH.

16. ®ynkrop Hom. CoiicTBa TouHOCTH. IHBEKTHBHBIE MOTYJIH.
17. CBOOOHBIE U TPOEKTUBHBIE MOTYJIH.
18. UHbeKTHBHBIE MOTYJIH.

20. Kommiekchl, (ko)romosnioruu. KopoTkas TouyHas TMOCIEIOBATEIHbHOCTh KOMIUIEKCOB U
JUTMHHASI TOYHA MOCJIeI0BATEILHOCTH (KO)rOMOJIOTHIA.

21. Pe3zonbBenThl. TeopeMa cpaBHEHHS.

22. IIpousBoansie GyHKTOPHI. DYHKTOPHI EXL.

23. TenzopHoe mpousBeneHue Moayneit. CBoiictBo TouHocT. @YHKTOPHI TOI.
24. (Ko)romosioruu cuMIUTMIIMATIBHBIX KoMIIekcoB. Koromonoruu ae Pama.
25. Koromonoruu rpymir.

26. Koromonoruu anredp Jlu.

30. I'pynnst JIu. Anre6pa JIu rpynmnst JIu. CoorBercrBue Jlu.



31. Anre6pandeckue rpynmbl. Anredpa JIu anre6pandeckon rpyIb.

32. HunenoteHTHBIC U pa3pemmmbie anreopsl Jlu. Teopema Durens. Teopema Jlu.
33. Kputepuit Kaprana pazpemiuMocT U MOJIYIPOCTOTHI.

34. Ilonanreopsl Kaprana. KopaeBoe paznoxxeHue.

35. Cuctema KopHeil nonynpocToit anredpsl Jlu.

36. Knaccuduxkanus cucreM KOpHEH.

37. Knaccuduxaiys KOHEUHOMEPHBIX KOMILJIEKCHBIX MPOCTHIX anreop JIu.

38. KoneuyHoMepHbIe IPeICTaBICHUS IMOTYIPOCTHIX anreop JIu.

39. O606mennsie MaTpuisl Kaprana. Anredpst Kana-Myu.

40. Anredpsl pa3JeNeHHbIX CTEIEHEH. CriennanbHble mQepeHIMpPOBaHUSI.
Huddepenumansupie popmel. AnreOpbl JIn kKapTaHOBCKOTO THTIA.

41. VYceueHHble HHAYIUPOBAHHBIE MOJYIW HaJ TpaH3UTHBHBIMU anreOpamu Jlu. Teopemsl
BJIOKEHMUS.

42. UckmounTenbHble pocThie anredpsl JIu. Anredpsl MenuksiHa.

43. OwuubtpoBaHHble anreOpsl JIu. AccouuupoBaHHBIE TpaayHUpoBaHHBIE anredpsl Jlu.
OunbTpoBannbie anredp JIu kapranockoro tuma. Knmaccudukanus mpoctsix anredp JIu Hapg
anredpanvdecky 3aMKHYTHIM TIOJIEM XapaKTEPUCTUKU P>5.

45. Cynepanreops! JIu. Knaccudukanus npocTsiX KOHEYHOMEPHBIX KOMIUIEKCHBIX CyIepanreop
JIn.

46. LenHsle 1pobU U MX NIPUMEHEHUE K PEIICHUI0 YPAaBHEHUH B LIEJIbIX YHUCTIAX.

47. OCHOBHBIE TEOPETUKO-YHUCIIOBBIE () YHKIIUH.

48. Kanparuunsle Bbruetsl. CumBoa Jlexanapa.

49. 3akoH B3auMHoOCTH [ aycca.

50. IlepBooOpa3Hble KOPHU U UHIECKCHI.

51. AcUMNTOTHYECKHH 3aKOH paclpeieleHns IPOCThIX Yncell (CXeMa J0Ka3aTelbCTBA).
52. Jlornyeckuii si36IK IEPBOTO MOPSAKA: CHHTAKCHC, HHTEPIIPETALUS (POPMYIL.

53. Jlornueckwuii BeIBO. DopMaibHBIE TIOHATHS JOKAa3aTENbCTBA M ITPABHJIA BEIBOIA.
54. Kanonnueckue (hopMbl IPEIOKEHUH B JJOTHKE IEPBOTO MOPSIKA.

55. IlpunokeHust JOTHYECKOro sI3bIKa MEPBOrO MOPSIKAa K MOJCIUPOBAHHIO MAaTEMAaTUYECKHX
Teopui. AKCHOMAaTH4YEeCKHME W CTPYKTYpHBIE TeOpuH, HX pa3Butue. [loHsaTue TeopeM u
DJIEMEHTApPHBIX TEOPUH.



56. CoiicTBa 3JIeMEHTAPHBIX TEOPHIA: MOJTHOTA, aJITOPUTMUYECKAS PA3PEITUMOCTb.
57. Monenu BbIYMCIICHUN, MaluHa ThlopyHTa.

58. Berancnumocts U pazpemuMocThb. Tesuc Uépua. [Ipumepsl HEBBIYMCIUMON 1O THIOPHHTY
(GYHKIIMY U aJTOPUTMUYECKU HEPA3PEIIMMOr0 OTHOIICHHUS.

59. N3mepenue anropuTMu4eckoil cinoxxuoctu 3aaa4. Kinaceer P u NP, npumeps! 3agau u3 3Tux
kiaccoB. [loMHOMMaNbHAs CBOJAMMOCTh OJIHOW 3amauu K Jpyrod, NP-nonnsie u NP-tpygHbie
3aJa4H.

60. MOI[eJ'II/I BBIYHCJICHUI: J'IHM6,Z[8:I/IC‘II/ICJ'I€HI/I€Z OCHOBHBIC ITOHATHAA.

61. 3amaya nuHeiHOTO MporpammupoBaHus. Ilpumepsl mpakTUdeckux 3amad. Kanonudeckas,
CTaHgapTHas ¥ Apyrue (OpMbl 3aJa4yd JIMHEHHOTO mporpammupoBaHus. CBeleHus 3aaad U3
OJIHOU (DOPMBI K IPYTOH.

62. CummuiekcHas Ttabmmma. [lpsimoit cummiexc-meron. CtpodeyHas ¥ cToiOLOBast (HOPMBI
3anucu. HaxoxaeHue HadanbHOTO ONOpHOro BekTropa. boprba ¢ 3auuknuBanuem. [IpaBuio
bnenna. Jlekcukorpadguieckuii METOI.

63. JIBOWCTBEHHOCTh B JIMHEHHOM TporpaMMupoBaHud. DOpMyTHUPOBKM TPSIMOA U
JIBOMCTBEHHOM 3a/1ad. TeopeMa ABOMCTBEHHOCTH. Y CIIOBHsI TOIIOJIHSIOLIEH HEXKECTKOCTH. JIemma
@apkaiia U ee BapuaHTbl. 3aMEYaHUE O CJIOKHOCTU 3a/laydl JIMHEHHOTO IPOrpaMMHUpPOBaHUS.
JIBOMCTBEHHBIN CUMILIEKC-METO.

64. Marpuunsie urpsl. UncTeie 1 cMemanHbie crparerun. Teopema ¢pon HeliMana o MUHUMaKCe.

65. Kraccuueckas  TpaHCHOpTHas — 3ajJa4da.  BIoJgHE — YHUMOXYJSIpHBIE — MaTpPHIIBL
[{eno4rcneHHOCTh OMOPHBIX BEKTOPOB TPAHCHOPTHOM 3a1a4uu. CriocoObl OMy4YeHUs! UCXOIHOTO
OTMIOPHOT'0 BEKTOpa (METOJl CeBEepO-3amaHOro yriia, MeToJ MUHUMAIbHOTO JIEMEHTa). 3a1ada o
Ha3HAYCHUSX.

66. Bemmykioe MHOXecTBO. Brimykias o6osnouka. KpaitHue TOUkHM W dKCTpeMabHBIE BEKTOPHI.
[Mommaap, nonuron. Ilonmusapanbuelii koHyc. Teopema MunkoBckoro—®apkama—Beins (aBa
crioco0a ONMMUCaHUs MOJIUAPATbHBIX KOHYCOB M MOJUAIPOB). I'eoMeTprudeckas MHTEpIpeTalus
CUMILJIEKC-METO/a U IBOVCTBEHHOTO CUMILIIEKC-METOa.

67. Ilpumepsl 3a7a4 TUCKPETHOW ONTHUMM3ALKU (0O KOMMUBOSDKEPE, O Ha3HAYEHUSAX, O PIOK3aKe,
JKCTpeMalibHble 3a7auu Ha Trpadax u OyneBbix ¢yHkuMAx). Mx cBeneHue Kk 3agadam
LEJIOUMCIIEHHOT 0 JInHEeitHOoro nporpammupoBanus (3LJIIT).

68. Unes mMeTona OTCeYeHH U ero reoMeTpuueckas HHTepHpeTanus. BeiOop BIUHCIUTEIHLHON
cxeMmbl. 2 neMMmbl P. I'omopu o mpaBWIBHBIX OTceueHusX. 1-ii amroputm ['omopu u
JI0Ka3aTeNNbCTBO €70 KOHEUYHOCTH.

69. DKBUBaJIECHTHOCTh MAaTPUIl HaJl KOJBIOM HENbIX unces. HopManbHas quaronanbHas ¢opma
(HA®D) u Teopema o mpUBEACHUU K HEH.



70. Cucrempl JIMHEHHBIX YpaBHEHHU HaJ KOJBIIOM IENBIX unced. Kputepuii COBMECTHOCTH
criocoObl perieHus. [ToApereTk: pemeTkd N-MEePHBIX [EI0YUCICHHBIX BEKTOpOB B Z" , uX
3a/laHue.

71. YHuMonynspHbele MaTpuibl. LlenounciaeHHbli BapuaHT TEOPEMBI ABOWCTBEHHOCTH.

72. MHOXECTBO PEIICHHI KpaMEpPOBCKOW CHUCTEMbI JIMHEHHBIX CpaBHeHMH. VX mcmosib3oBaHuE
JUISI IOCTPOCHUS OTCEUEHUH B LIEIIOUHCIICHHOM JIMHEWHOM MPOTrpaMMHUPOBAHUH.

73. Meron orcedeHuil. IIOJIHOCTBIO IICIOYMCIICHHBIC aJITOPUTMBI OTCEUEHUH. 2- u 3-i
anroputMbl ['omopu. D dexkTuBHBIE METOABI TOCTPOSCHUS YHUMOYIISIPHOM Oa3bl.

74. MGTOI[ BETBEH U r'paHull pCUICHUA 3aa1a4 HEJI0OYHUCIICHHOI'O JIMHEHMHOTO IMporpaMmMupoOBaHus.

75. CtpoeHue BBIYKJION 000JI0YKHY LIEIOUNCICHHBIX PELIEHUN CUCTEMBI JTMHEHHBIX ypaBHEHUM,
HEpaBEeHCTB U cpaBHeHuil. Teopema [lukcona. ITommsapanbHOCTP MHOXKECTBA LEIOYUCICHHBIX
pELIEHUI CUCTEMBI JINHEHHBIX HEPABEHCTB.

76. Pemenue 3amauMm O PIOK3aKe METOJIOM IHHAMHYECKOTO MporpamMMmupoBaHus. CBOWCTBO
NEPUOAUYHOCTH.

77. Meron smnunconsioB. [loaMHOMUANbHBINA AITOPUTM HAXOKJIEHUS PALMOHAIBHOTO PELICHUS
CHUCTEMBI JINHEWHBIX HEPABEHCTB U PEIICHUs 3a1a41 JUHEWHOI O IIPOrPpaMMHUPOBAHUS.

78. I'emepupoBaHrne KOMOWHATOPHBIX OOBEKTOB (IIEPECTAHOBOK, COUYCTAHHM, MOJMHOKECTB H
np.).

79. Ilouck B riyouny B rpade. [Touck B mupuny B rpade. McuepnbiBaronil MOUCK B I€PEBbIX
peLeHui.

80. [IpuopureTHas ouepenp u ee mpuMeHeHue (anroputmsl [lpuma, JlekcTpsl).

81. CoptupoBka mnocienoBarenbHocTell. HIDKHAS —oOlleHKa CIOKHOCTH. D¢ ¢eKTUBHbIC
QITOPUTMBI.

82. CTpyKTyphl JaHHBIX JUIs IPEJICTABICHUS CUCTEM MHOXKECTB.

83. IlepeBbs noucka. COalaHCUpOBAaHHBIE AEPEBBS U UX TPUMEHEHHE.

84. Ilonarue 00 IBPUCTUUECKUX, TPUOIMIKESHHBIX i BEPOSTHOCTHBIX aIrOPUTMaXx (IPUMEPHI).
85. Teoperndeckne MOIEITN BBIYUCICHAN: MamuHbl Thiopuara 1 PAM.

86. CBoguMocTh U kinaccudukanus 3amad no cinoxknoctu. Kinaccet P u NP. NP-nonubie 3agaun.
Teopema Kyka. [Ipumepsl cBeieHuU .

87. Tumbr rpadoB. Crocobbl 3amanus. Onepanuu Han rpadamu. Iloarpader. M3omopdusm.
MeTtpuueckre XapakTepUCTUKH rpadoB.

88. JlepeBbs. DnemeHTapHble cBoiicTBa nepeBbeB. Kon Ilprodepa u dpopmyna Komu. Llentp u
HeHTpous aepesa. Pacno3HaBanue nsoMoppusmMa 1epeBbeB.

89. Ces3HocTh. Bepimmnnas u pedepHast cBa3HOCTh. bioku. Teopema Menrepa.



90. JIsynmosnbHbie Tpadul. Teopema Kenura. 3agadya o mapocovYeTaHWM W CUCTEMBI PA3TMIHBIX
npeacrasuteneil. Meron uepeayromuxcs ueneit. Teopemsl Kennra—Ope u Xoiia.

91. Ilmanapusie rpadnr. Popmyna Ditnepa. Kpurepuii mmanaproctu. [liockue TpuaHTyIISAIUN.
Packpacku mianapubix rpadoB. PacrioznaBanue miaHapHOCTH.

92. Iukiibl. DHIepoBbl UKL, ['aMUIBTOHOBBI ITUKIIBL. [IpocTpaHCTBA ITUKIIOB U pa3pe30B.

93. HacnencrBennesie kiacchl rpadoB. OOcTpykumu. IIpuMepbl HACIEICTBEHHBIX KIIACCOB:
Korpadsl, XopaainbHble Tpadbl, pedepHbie Tpadbl, Tpadbl CPABHUMOCTH, COBEpPIIEHHBIE Tpadbl,
UHTEPBAIbHBIC TPadBbl.

94. DkcrtpemanbHble 3afaud Ha rpadax. HeszaBucumble U JOMHHHUPYIOIIME MHOXECTBA.
Bepummnubie nokpeitusa. Packpacku.

95. IlepecTaHOBKHM, COYETaHHUs, YIOPSIOUYCHHbIE pa3OMEHUS MHOXECTB, pa3OueHus Ha
MOJIMHOXKECTBA C 3aJaHHOW MOIIHOCTHON CTPYKTYpOW, MOJCTAHOBKM C 3aJaHHOM ITMKJIOBOM
CTPYKTYypoii, ToxkaecTBo Koru.

96. IIpousBoasimue GyHKIIUN. DKCIOHEHIIMATbHBIE TPOU3BOIAIINE (DYHKIUH.

97. Yucna Karanana. Uncna bema. Yucna CtupauHra 2-ro pojaa, UX CBs3b ¢ 4uciamMu berra.
Uucna Ctupnunra 1-ro pona.

98. JIuHeliHbIe peKypPEHTHBIC YPABHEHUSI.

99. KomOmnaropuka rpynn. IlogcraHoBkm u nukibel. OpOUTBHI M cradmau3aTopbl. Jlemma
bepHcaiina. Crenennas rpynna. L{ukiaoBoi HHAEKC Ipynibl IepecTaHOBOK. L{MKII0BbIE MHIEKChI
HEKOTOPBIX KJIaCCHYECKuX rpymil. [lepeuncienne opOUT cTeneHHoM rpymisl. Beca opOwur.

100. IIpoGmema pacrmo3HaBaHHs B3aMMHOW OJHO3HAYHOCTH KOIHMPOBaHUS. AJQaBUTHOE
koaupoBanue. [IpeduxcHbie konpl. HepaBenctBo Makmuiinana. Anroputmsl Xadpdmana, dano,
[ITenHoHa.

101. [ToHsITHE SHTPOITUHU U €€ CBSI3b CO CTOMMOCTHIO ONTHUMAIILHOTO aJI(PAaBUTHOTO KOAMPOBAHUSI.
biiounoe konupoBanue.

102. [TomexoycroitunBoe koauposanue. [loctpoenue u aekoaupoBaHue Koja X MMHHTA.

103. [Aunamuueckoe mnporpammupoBanue. I[lpunmun bemimana. Meroa AMHaAMHUYECKOTO
IpOTpaMMHUPOBAHUS JUISl pELICHUs 3a]a4 AUCKPETHON ONTUMM3ALINH.

104. 3anaya matematuueckoro nporpammupoBanus. Oynknus Jlarpanxka. 3agaya BBITYKIOTO
nporpammupoBanus. Teopema Kyna—Takkepa.

105. Munumuzauus (yHKIMA OAHOM mNepeMeHHOW. MeToJ 30JI0TOr0 CEYEHHUS U METOJ
dubonayun

106. 3amaun Ge3ycmoBHOM ONTUMH3ANNK. MeToI TPpaJIMeHTHOTO CITyCKa M er0 BapHaHThl. MeTox
COMpsKEHHBIX rpagueHToB. Metoq HetoToHa. KBa3MHBIOTOHOBCKHME METOIBI.

107. Metoast 0-ro mopsimka. Meron Xyka—/[»xusca. Merox Hennepa—Muna.
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7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre TUCUUIIINHBI

L4 MOMCIICHUA IJId TPOBCACHUA 3aHSATHH: JEKIIHMOHHOTO TUIlA, CCMUHAPCKOTO THUIIA,
TpyYHOIoBbIX W HWHAWBHUIAYAJIbHBIX KOHCYHLT&HHﬁ, TCKYLIETO KOHTPOJd U HpOMC)KYTOHHOﬁ
arrTeCTalui, a TaKXKE IOMCHICHUA [JId XpaHCHUA U HpOCbI/IJ'IaKTI/I'-IeCKOFO O6CJ'Iy>KI/IBaHI/I$I
O60py2lOBaHI/I$I U IIOMEIIEHHS i1 CaMOCTOSTEIbHOMI pa6OTLI 06yqaloumxcs{, OCHaIlICHHBIC


http://eqworld.ipmnet.ru/ru/library/mathematics
http://eqworld.ipmnet.ru/ru/library/mathematics
http://eqworld.ipmnet.ru/ru/library/mathematics/algebra.htm

KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu "MHTepHeT" U obecriedeHnemM
JIOCTYTIA B AJICKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBarenbhyto cpeny HHI'Y;

. MaTepuaJbHO-TEXHUYECKOe oOecrieyeHne, HeoOXOAuMoe Uil — pealn3anuu
JMCHHUIUIAHBL, BKIOYas 1ab0paTopHOe 000pyI0BaHHIE;

o JMLEH3MOHHOE IporpammHoe obecrieuenue: Windows, Microsoft Office;

. oOydarompecss U3 YHUClia JHI C OTPAHHMYCHHBIMH BO3MOXKHOCTSMH 3I0POBbS

o0ecreynBarOTCd DJIEKTPOHHBIMH W (WJIM) TE€YaTHBIMH 00pa3oBaTENbHBIMH pECypcamMu B
(dopmax, aJanTHPOBAaHHBIX K OTPAaHUYEHUSAM UX 370POBbs
Pabouas nporpamMma y4eOHOW AMCUUIUIMHBI COCTAaBJIEHA B COOTBETCTBUM C Y4E€OHBIM

wiaHoM, [lojokeHueM O TMOATOTOBKE HAyYHbIX W HAy4YHO-TIEJAarOrMUecKUx KaJpoB B
actiupantype (agproHkType) (ITocranosnenme IlpaButensctBa PD ot 30.11.2021 Ne 2122),
@DenepalibHBIMU  TOCYAAPCTBEHHBIME TPEOOBAaHUSMU K CTPYKType TPOTPaMM IOATOTOBKHU
HAay4YHbIX M HAy4yHO-TIEAArormuyeckux KaapoB B acnupantype (agptonkrype) (IIpukas
Muno6puayku PO ot 20.10.2021 Ne 951).

ABTOpBI: 3aBeAyIONIHA Kadeapoil anredpsl, reOMETPUN U TUCKPETHONW MaTeMaTHKH 11.().M.H.
3onoteix H.}O., mpodeccop kadenps! anredpsl, reOMETpUU U JUCKPETHON MaTeMaTUKH
Ky3nenos M.1.
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