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NMOACHUTEJbHASA 3AIIMCKA

Ha BcTynuTensHOM 3K3aMeHe [0 MaTEMATHKE B aCIMPAHTYPY IO CIIELMalbHOCTH
01.01.02 «duddepeHunansHbie ypaBHEHHS, JUHAMHYECKUE CUCTEMBI X ONITUMAIBHOE
yIpaBJj€HHE» NIOCTYNAOIIMH NOIDKEH

3HATh:

— ONpe/elieHHS MaTeMaTH4YeCKHUX INOHSTHM, Y4acTBYIOIIMX B (QOpPMyIHpOBKax
TEOpEM, KOTOPBIE OH U3JIaraer;

— TOYHBIE (POPMYIMPOBKHM MaTeEMaTUIECKHUX TEOPEM;

— GOPMYITHPOBKY JIEMM M TEOPEM, HCIIOJIE3YEMBIX IIPH JOKA3aTeIbCTBAX.

YMETh:

— MPHUMEHATh TEOPHIO K PELICHHIO 3aJad U WLTIOCTPUPOBATh ONpPENEICHMs Ma-
TeMaTHYECKUX NOHATUIH B POPMYIHUPOBKY TEOPEM IIPOCTHIMH IIPHMEPaMH;

— IPOBEPSATH BHINIOJHUMOCTh YCIOBHUN TEOpPEM, IPUMEHAEMBIX NIPH TOKA3aTelNlb-
CTBax.

YjeHs! 3K3aMeHAIIMOHHON KOMMCCHM MOTYT Ipe[iaraTh MOCTyIAIOIEMY B Ka-
YeCTBE JOIMOJHUTENBHBIX BOIPOCOB pa30op MPOCTHIX IPHUMEPOB, ONpeeNneHus U ¢op-
MYJIHPOBKHY TEOPEM M3 IIPOrPaMMBI.



COAEPXXAHUWE YUYEBHOI'O MATEPHAJIA

PA3IEJL I. Anre6pa

Tema 1.1 KommiekcHble YHcia

Onpenenedne KOMIUIEKCHBIX ducell. Anredpandeckas ¢opMa KOMILIEKCHOIO YHCIa.
KomnniekcHoe compspkeHue. KommtekcHas miockocts. [lonsgpHas cucTeMa KOOpAMHAT.
Mogyns 1 apryMeHT KOMILIEKCHOro 4ucia. TpuroHomerpudeckas ¢popma KOMILIEKC-
HOTO YHCJIa. YMHOXEHHE M JeleHHe KOMIUIEKCHBIX YHCENl B TPHTOHOMETPHUYECKOM
dopMe. IToHAaTHE KOPHA U3 KOMIUIEKCHOTO YHCIIa, H3BJIeUEHHE KOPHS U3 KOMIUIEKCHOTO
Yucla.

Tema 1.2 MHoOro4.,1eHbI

ITousaTHe MHOTOWIEHA OT OAHOM mepemenHoi. Crenens MHorodneHa. Henpusonu-
MBbI€ MHOTO4YIeHBI. Pa3jlo)XeHHe Ha HENPHBOJHWMBIE MHOTOUYIEHBI. 3Ha4Y€HHE MHOIO-
YJieHa B TOYKe, KOpeHb MHorowieHa. [IpousBoaHas MHorowieHa. KpaTHOCTE KOpHSI.

Tema 1.3 MaTpunbi

CrenuansHble MaTpULBI: JUaroHajbHas, HUKHIS U BEpXHASA TPEYTOJNIbHEIE, €IM-
HUYHasd, HyJeBas, CTylleH4aTas, BEKTOpP-CTpOKa, BEKTOp-CTONOel. PaBeHCTBO MaTpHIL.
CioxxeHre MaTpHl, YMHOXEHHE MAaTPHUIBI Ha CKalip, YMHOXEHUE MaTpHIl, TPaHCIIO-
HHUpOBaHHE. DJieMeHTapHbIe peobpa3oBanus Marpun. OOpatHas maTpuua. Xapakre-
PHCTHYECKH 1 MHHMMAJIBHEI MHOTOWIEH MaTpuisl. JKopaHoBa KiieTKa, )OpAaHoBa
HOopMajsHasa ¢popMma Matpuisl. OnpenenuTenb KBaJApaTHOH MaTpHIBI IPOU3BOJIBHOIO
nopsAgka. MuHoOpEI 1 anreOpandeckue nononHeHud. Onpenenurens BannepmoHza.

Tema 1.4 Cucremsbl ypaBHeHHH

CucreMbl JTMHEHHBIX alreOpanuecKux ypaBHeHUH. MaTpudHas 3allUCh CHCTEMBI.
Pemenue cucremsl. OOliiee ¥ YaCTHOE PEIICHHUS CHUCTEMBI. DKBUBAJIEHTHBIE CHCTEMBI.
DnemeHTapHbIe peobpa3zoBaHusa cucteMbl. CBOOOIHBIE U HE3aBHCHMEIE NIEPEMEHHBIE.
OnnoponHbie cucreMbl. @yHIaMeHTaIbHAsA CHCTEMA PEIICHUM.

Tema 1.5 BexTopHbie NpocTpaHCTBa

BekTopHble TpocTpaHCTBa. JIMHelHas 3aBUCHMOCTh M HE3aBHCHMOCTH BEKTOPOB.
Baswuc, pasmeprocts. KoopauHatel BekTopa. MaTpuila nepexoaa ot ogHoro 6asuca K
npyromy. [Tonmpoctpanctso. Panr cucteMsl BekTopoB. Panr marpurisl. CymMMa 1 nepe-
cedeHHe MoAnpocTpaHcTs. [Ipsimas cymMMa ¥ JOTIOIHEHKE IIOANPOCTPaHCTB.

Tema 1.6 JIuneiinbie oToOpakeHus

JIuneitHoe oToOpaxeHue, ero sapo u 06pas. Panr u nedexr. Marpuna nuHeitHOrO
oneparopa. Anrebpandeckue NeHCTBUA Haj JUHeHHBIMH oTOOpaxeHusMu. CoGCTBEH-
Hble 3Ha4€HUSI U COOCTBEHHBIE BEKTOPBEI.

Tema 1.7 ®opmbi

bunuHeliHble, MONyTOpaINMHEHHbIE W KBaJpaTH4HbiE (QopMbl. CHMMETpUYECKUE,
KococuMMmeTpuieckue 6unmHeitnsle dopmel. Panr dopmel. Marpuna ¢dopmsl. KaHoHu-
4eCKUH BUJ KBaApaTUIHOU GopMsl. [1om0oKUTENBHBIH U OTpHIIATENIEHBIM HHAEKC HHEp-
IIUH, CHTHATypa KBaJpaTUIHON ¢opMbl. 3HaKOONpeAe/IeHHbIE KBapaTUIHbIe HOPMEI.

Tema 1.8 EBk/HI0BbI H YHUTapHbIE IPOCTPAHCTBA

EBKJIMIIOBEI ¥ YHUTapHBIE NTpocTpaHcTBa. CranspHoe npousBeaeHue. JinHa BEeKTO-
pa. Yron Mexay BEeKTOpaMH B €BKIIMAOBOM NpocTpaHCcTBe. OpTOroHaIbHbIE BEKTOPHI.
OpToroHaneHbIM ¥ OPTOHOPMHUpPOBaHHEINH Oa3zuc. OpTOroHasbHOE JOMOJHEHHE K IOJ-



npocTpancTBy. OpToroHajibHas NPOEKLMS M OpPTOTOHAJIbHAs COCTaBIOIIasd BEKTOpa
OTHOCHTENBHO TonpocTpaHcTBa. CONpSHKEHHBIH OIepaTop. YHHUTapHbIE W CaMOCO-
IIPsDKEHHBIE OIIEPaTOpPHI.

Tema 1.9 I'pynnbi

I'pynma, noarpynma. Lukindeckas noarpymnmna. [lopsnok amemenTa rpynmnsl. Hop-
MaJibHasl noAarpymma, ¢akroprpynma. CMexHbiit knacc. MHgexke moarpynmnel. I'omo-
Mop®u3M U H3oMop¢u3M rpymi. Axpo romoMopdusMa.

Tema 1.10 Konbua

KousIo, none, noakoinsio. Uaean, dakropxoinsio. oMmomopdhusM u uzoMopdhusm
koien. SAnpo romomopduszma. Xapakrepuctuka noss. CTerneHb paCIIMpPEeHus OJIEH.

PA3JIEJI I1. 'eomeTpus

Tema 2.1 BexTopsb!

[Monstre Bextopa B [°. JIuHeiHO 3aBUCHMBIE U JMHEMHO HE3aBHUCHMEIE CHCTEMBI
BEKTOPOB, Ga3uchl U apdunuile pernepbl. KoopauHaTE BEKTOPOB M TOYEK, CKAIIIPHOE,
BEKTOPHOE U CMEIIaHHOE MPOU3BEIECHHU BEKTOPOB.

Tema 2.2 AppurHas reomeTpus

VpaBHeHus npamex u mwrockocteit B 02 u 0°. Addunnoe mpoctpancrtso A",
apdunHas rpynmna u ap@uHHAT reoMeTpHs. k -MepHas IIockocTh B A", XapaKkTepH-
CTHIKa Hapbl INIOCKOCTEH.

Tema 2.3 EBK/JIHI0BbI IPOCTPAHCTBA

EBK/IMIOBO TOYEHHOE MPOCTPAHCTBO [l ", ABMXKEHMS IPOCTPaHCTBA M €BKIHMIOBA
reoMeTpHsL.

Tema 2.4 KpuBbie H NOBepXHOCTH BTOPOIc NopsiaKa

OIIHUICH], THIEpOOIIBI, Mapaboisl. DIUTHICOuIs], runepborousl, napaboaonabl.

®uryphl BTOpOro NnopsaKa B mpocTpancteax A” u [1°.

PA3JIEJI I1I. Tononorus

Tema 3.1 MeTpuuecKkHe U TONOJOTrHYECKHE NPOCTPAHCTBA

3aMbIKaHHe, BHYTPEHHOCTh W IPaHHIa MHOXECTBa B METPUYECKOM M TOIOJIOruye-
CKkOM TmpoctpaHcTBaXx. OrpaHu4eHHOE MHOXXECTBO B METPUYECKOM IIPOCTPAHCTBE.
ITonHoe MeTpuYeckoe mpocTpaHcTBo. HenpepriBHOE oToOpaxkeHue. ['omeoMopdusm.

Tema 3.2 KoMnakTHOCTL H CBA3HOCTD

ITonsaTre xomnakTHOCTH. KpHUTepHu KOMIAKTHOCTH METPUYECKOT0 IPOCTPaHCTBA.
Ces3HocTh. [ToHATHE CBA3HOM KOMIIOHEHTEI TOIIOJIOTHYECKOTO ITpOCTpaHCcTBa. JIuHeH-
Hasl CBI3HOCTb.

PA3JIEJ IV. Iudpepennnanbuan reoMeTpus

Tema 4.1 Kpusbie

[Tonsatue xpusoi. HaTtypansHas napamerpusanus kpusoil. Penep ®@pene. opmyIsl
®pene. KpususHa kpuBoi. Kpydenue kpuBoi.

Tema 4.2 IlloBepxHOCTH

IToustre moBepxHocTH. IlepBas dyHmameHTanbHas Qopma noBepxHOCTH. Bropas
dbysaamenTansHas popma noBepxHocTH. HopManbsHas KpHBH3HA MOBEpXHOCTU. THIIBI
TOYEK MOBEPXHOCTH.



PA3JIEJI V. MaremaTH4YeCKHH aHAIH3

Tema 5.1 Uncsia 1 mocjieA0BaTEIbHOCTH

[MousiTHe BemecTBEHHBIX dKcell. TouHble rpaHMIBI YUCIOBBIX MHOXECTB. Pa3nny-
HEle (JOPMBI TIOJIHOTEI MHOXECTBa BEIECTBEHHBIX yucell. OnpeneneHne npeznena no-
cnemoBaTenbHoOcTH. IIpenen MOHOTOHHO#M nocienoBareabHOCTH. Kputepuit Komm cxo-
JAMOCTH TIOCIIEOBATENIBHOCTH.

Tema 5.2 Dynkuu# oqHo#H NepeMeHHOH H PAAbI

Onpenenenue npejena GpyHxkuun B Touke. OnpeseeHre HEMPEPEBHOCTH QyHKIMN
B TOUKe. [IOHATHEe paBHOMEPHO# HempephIBHOCTH. Ompe/ie/eHne NPOU3BOIHON U Aud-
depennuana GyHKIMM ONHOIN BellecTBEHHOH nepeMmenol. [lonaTHe nepBoo6pasHoi U
HeollpeJielieHHoro MHTerpana. Onpexenenue uHTerpana Pumana. MHTerpupyemocTs
HenpepsiBHOM (yukuun. dopmyna HetoToHa-Jle#Onuna. IToHsTHe YMCIOBOroO psja.
A6COMOTHASA M YCIIOBHAS CXOAMMOCTH YHCIOBBIX psasioB. CxonumocTs psna Oypee B
TOYKE.

Tema 5.3 ®yHKkIHE MHOTHX HepeMEHHbIX

Ilousitie auddepeHIupyeMocTy GpyHKIMA MHOTHX HepeMeHHBIX. MaTpuua Sko6wu.
Teopema o HesBHOM ¥ oGpaTHOM GYHKIHH. DKCTpeMYMBI QYHKUUH MHOTHX MEPEMEH-
HelXx. HeoGxoauMoe yCIIOBHE, NOCTaTOYHbIE YCIIOBHS CYIIECTBOBaHHA 3KCTpeMyMa.
VYcioBHEIN 3KCTpeMyM QYHKIH MHOTHX IIEpEMEHHBIX.

Tema 5.4 KpaTHble, KpuBO/IHHEHHbIE H NOBEPXHOCTHbIE HHTErpaJibl

Omnpenenenre uHTerpaia PuMaHa Ha eBKIMIOBBEIX MpocTpaHcTBax. OnpeneneHue
KPUBOJIMHEMHBIX HHTErpasioB 1-ro u 2-ro poxa. OmpeneneHne NOBEPXHOCTHEIX HHTE-
rpanoB 1-ro u 2-ro pona. ®opmyna I'puna, Crokca u I'aycca-Octporpaickoro.

PA3JIEJI V1. Teopus pyHkuuii KOMNJIEKCHOr0 NepeMeHHOro

Tema 6.1 Ananurndeckue PyHKIHH

ITpouspoaHas (GYHKUHMM KOMIUIEKCHOTO IIEPEMEHHOr0 ¥ €€ TeOMEeTpHYeCKHH
cmpicn. YenoBus Kommu-Pumana. Ananmutudeckas QyHkuus. MHTerpajibHas Teopema
Koum. MuTterpansuas ¢opmyina Ko,

Tema 6.2 CTeneHHbie paAbl  BbIYEThI

CreneHHOH psj, pagmyc cxomumocTH, (opmyna Komm-Anamapa 1uisi papuyca
cxomumocth. Pan Teitnopa. Pan Jlopana. M3onupoBanHble 0coObI€ TOYKH M UX Kiac-
cudukamnusi. OCHOBHas TeopeMa O BBIYETaX.

PA3IEJI VII. ®ynkunoHaNbHbIA aHAIH3

Tema 7.1 Mepa u unTerpaa Jlebera

Kounblia, anrebpsi, o -anreGpsl MHOXeCTB. Mepa Ha KOJbIle MHOXECTB. O -
afUTHBHAsA Mepa Ha KOJblle MHOXecTB. bopeneBckuie MHOXECTBa, IPOJOJDKEHUE Me-
pr1 1o JleGery. Mamepumsie MuoxectBa. Visamepumsle bynxiuu. Miuterpan JleGera.

Tema 7.2 MeTpHuecKue H HOPpMHPOBaHHbIE NIPOCTPAHCTBA

Cxopsmasics I0CIeN0BaTENBLHOCTD, MocaeaoBaTeasHocTh Kol B MeTpHYECKUX
npoctpaHcTBax. CXOMUMOCTH (YHKIMOHATIBHBIX IOCIEJOBATENBHOCTEH: TOYEYHAA
CXOAUMOCTH, CXOANMOCTh [OYTH BCIOAY, PaBHOMepHas cXOAuMocTb. OToOpakeHHs:
HETpephIBHLIE, PABHOMEPHO HETpephIBHBIE, yNOBIETBOPSIOIME yCIoBHIO Jlnmmuia.
IMonHoe MeTpuueckoe mpoctpaHcTBo. CxxuMaroliee otobpaxenue. Ilononnenne met-



PHYECKOrO TPOCTpaHCTBa. BeroLy mnoTHoe MHOXecTBO. Hopma Ha BEKTOpHOM Ipo-
ctpaHcTBe. baHaxoBo nmpocTtpancTBo. IIpocTpaHcTBa CyMMHUPYEMBIX GYHKIHHA.

Tema 7.3 JluHelinbie onepaTopbI

JIuneiinbiit orpaHu4eHHBIN onepatop. Hopma nuHEHHOro OrpaHMYeHHOro OIlepa-
Topa. JIuHeliHbIe HHTErpabHbIe omepaTopsl. O6pas, sApo, rpaduk InHeHOTO omepa-
Topa. O6patumelii onepatop. CoGcTBeHHBIE 3HA4YEHHI M COOCTBEHHBIE BEKTOPHI JIH-
HeiHoro omneparopa. ClieKTp JIMHeiHoro oneparopa.

Tema 7.4 I'nibGepTOBLI MPOCTPAHCTBA

CkansipHoe mpou3sBeneHue. ['mis0epToBO IpocTpaHCTBO. OPTOrOHaNBHBIE BEKTO-
pel. IIpoekuus BekTopa. basuc B HOpMHUPOBaHHOM BEKTOPHOM IIPOCTPAHCTBE, B T'UIb-
OeproBoM mpocTpaHcTBe. Psag Dypre 10 OPTOHOPMUPOBAHHON CHCTEME B MibbepTo-
BOM IIPOCTPAHCTBE.

Tema 7.5 ConpsizceHHOE POCTPAHCTBO

June#HsIi orpaHudeHHBIH QyHKIIHOHAN. [IpocTpaHCTBO, CONPSIKEHHOE K HOPMH-
POBaHHOMY BEKTOPHOMY IpocTpaHcTBY. CoNnpsDKEHHBIH omepaTop K JHHEMHOMY Orpa-
HUYEHHOMY OIIepaTopy.

Tema 7.6 KomnakTHbie onepaTopbl

ITpeaxoMmakTHeIE, KOMIIAKTHBIE MHOXKECTBA B METpH4YecKoM npocTpaHcTse. KoM-
IIAKTHBIE OTIEPATOPBI.

PA3JIEJI VIII. Teopus BeposiTHOCTEH

Tema 8.1 BeposiTHOCTB

DneMeHTapHOe COOBITHE, CilydaiiHOoe COOBITHE, IPOCTPAHCTBO 3JIEMEHTAPHBIX CO-
OwTHii. Anrebpa u O -anrebpa coObITHil. BeposiTHOCTHOE NPOCTPaHCTBO, BEPOSTHOCTE.
Knaccuueckoe, KOHEUHOE, TUCKPETHOE, TEOMETPUYECKOE BEPOSITHOCTHEIE IIPOCTPAHCT-
Ba. YCIIOBHAs BEPOSATHOCTH, HE3aBUCUMOCTE coObITHi. Cxema bepHynnu.

Tema 8.2 Ciiyuaiinbie BeJIJHYHHbI H HE3aBHCHMOCThb

Cnyuaiinas BenwuuHa, ee QYHKIMS pacrpefeneHus. J[UCKpeTHBIE H abCOMIOTHO
HenpepsIBHBIE paclpefesieHns, UIOTHOCTh BEPOSTHOCTH. O -alredpa, IOPOXICHHAsA
coydaiiHOi Benmu4uuHOMN. PacrpeneneHue BepOATHOCTEH, HE3aBHCHUMOCTB CIy4YanHBIX
BenMuuH. MaTeMaTHyecKoe OXKUAaHue, AUcrepcus, K03QPUIMEHT KOppeALtH.

Xapakrepuctudeckast PyHKIHS CITydaifHON BEIUYUHBI.

Tema 8.3 IlociiexoBaTe/ILHOCTH CIy4YaHHbIX BeJIHYHH

IleHTpanbHas TpeAeNbHas TeopeMma, 3aKOH OOJIBINMX YHCEN, YCHIICHHBIA 3aKOH
oonpmmx uucen. IToHsaTue o caydaliHOM Iponecce, IIyaCCOHOBCKHUH CiIy4alHBIN Ipo-
1ecc, ciiydalHbli nporiecc GpOyHOBCKOTO ABMKEHHS.

Tema 8.4 MaTremaTH4yecKkasi CTATHCTHKA

Bribopka, BapualluOHHBIA Psj BHIOOPKH, CTAaTHCTHKAa. HecMeIneHHOCTh, COCTOS-
TEIBHOCTh, ONTHMAIBHOCTD, 3¢(GEeKTUBHOCTh CTaTUCTUYECKO# oueHkH. JlocTaTo4Has
CTAaTUCTHKA, CTaTUCTHYECKas TUIIOTe3a, MapaMeTpUdecKas TUIIoTe3a, JIMHEHHas per-
peccHsi, METOJ, HAUMEHBIIUX KBapaToB.

PA3JIEJI IX. InddepennnanbHble ypaABHEHUSA

Tema 9.1 OcHOBHBbIE NOHATHS
OO6bIKHOBeHHBIE MU PepeHNUATbHbIE YpaBHEHH S, TI0JIe HallpaBleHUid, peeHle, HHTe-
rpajibHas KpuBas, 3agadya Komu.



Tema 9.2 YpaBuenns 1-ro nopsinka

OO6bIkHOBEHHBIE AU depeHIaIbHbIE YPABHEHHS IIEPBOro NOpsAAKa C pa3feiisiro-
IUMUCS TIEPEMEHHBIMH, JTHHENWHbIE, YpaBHEHHs PUKKaTH U B NMOJNHBIX AuddepeHnya-
nax. YpaBHeHUs IIEPBOTO NOPS/KA, HE pa3pellleHHbIe OTHOCUTENILHO IIPOU3BOHOM.

Tema 9.3 Cucrembl auddepeHnnaIbHbIX ypaBHEHHIA.

HopMainbHble CHCTEMBI 0GBIKHOBEHHBIX b depeHIHalbHBIX ypaBHeH M. MHTe-
Ipaisl ¥ TIEPBEIE HHTErPAIBI HOPMaJIbHOM ccTeMbl. OOBIKHOBEHHBIE U (epeHIH-
aJIbHBIE YPaBHEHMs BBICIIHX MOPAAKOB. JuddepeHnyanbHbie yPaBHEHHS C YACTHBIMA
IIPOM3BOJHBIMHU [IEPBOIO MOPSIKA.

Tema 9.4 TeopeMbl CyIIIeCTBOBaAHHS.

Teopema ITukapa o CyIIECTBOBaHNH U €IUHCTBEHHOCTH PEIICHHSA 3aJja4i

Komm 1151 066IKHOBEHHOTO Mud depeHmansHoro ypasHenus. Teopema Ko o cyme-
CTBOBaHMH U €MHCTBEHHOCTH roJIoMOpGHOTO pemeHus 3axadn Ko i 06bIKHO-
BeHHOTO nuddepeHIaIbHOTO ypaBHEHYS.

Tema 9.3 JInneiinble ypaBHEeHHS H CHCTEMbl 71—T0 MOPAAKA
dyHgaMeHTaNbHAsA CHCTEMA PelIeHHI ORHOPOAHBIX IHMHEHHBIX IubQepeHIHaTbHbIX
ypaBHEHMi{ n-ro mopsaka. MeTo BapHaluH IPOM3BOJIBHEIX IOCTOSHHBIX U HEOH-
HOPOJHBIX TMHEWHBIX AU(epeHIHATPHEIX YPaBHEHHH 1 -ro nopsjaka. JInHenHsle cuc-
TE€MBI OOBIKHOBEHHEIX MU (epeHIMaTbHBIX YPaBHEHUH.

Tema 9.4 ABToHOMHEBIE CHCTEMBI TG depeHIHANEHBIX yPaBHEHMH.

Oco6ble TOYKH aBTOHOMHEIX CUCTEM: y3ell, cel1o, GOKyc, LIEHTP.

Tema 9.5 Ocobble TOUKH H YCTOHYHBOCTD

VcToiunBocTh pemenuit no JlamyHoBy, yHknuu JIdmyHoBa.

PA3JIEJI X. YpaBHeHHS B YaCTHBIX POH3BOJHBIX

Tema 10.1 YpaBHenus B 4acTHbIX NPOH3BOIHBIX

Krnaccudukaims nmuHedHbIX T} PepeHIHanbHbIX YPAaBHEHUA C YaCTHBIMH IIPOU3-
BOJHEIMH BTOPOI'O TOpAAKAa. YpPaBHEHHE MaJbIX IONEPEYHBIX KoneOaHWH CTPYHBL.
VpaBHeHue TerutonpoBoaHocTd. I'apmonudeckue ¢ynxuun. 3agava Komwm. Cmemas-
HBIE 3a/1a4H .

PA3JIEJI XI. BuiuncanTeIbHAS MaTEeMAaTHKA

Tema 11.1 IlpuGanxenue pyHkuuii ¥ 4ucIeHHOE HHTEIPHPOBaHHE

IMousTre morpemHoctd. Metonsl npubmkernus ¢yHkuumit. [IpubmmkeHHoe BEHI-
YHCIIEHHE UHTErpaJioB.

Tema 11.2 Cucremsl JinHeiHbIX ajrebpandeckHux ypaBHeHHH H mpob.iema
cO0CTBEeHHbIX 3HAYCHHH

IIpsiMBIe METO/BI pelIeHHs CHCTEM JIMHEWHBIX anrebpanyecKux ypaBHeHwid. Hre-
palMOHHBEIE METOIBI pEIIEHHs CUCTEM JIHHEHHBIX anrebpandecKux ypaBHeHui. MeTo-
IBI peleHus podiieMbl COOCTBEHHBIX 3HAYCHHUH.

Tema 11.3 Cucrembl HeJIHHEHHBIX ypaBHEHHIA

MeToasl YHCIEHHOTO pellleHHs CUCTEM HENUWHEMHBIX ypaBHeHWH. JIuHelHas u
KBaJIpaTUYHast CKOPOCTH CXOJUMOCTH.

Tema 11.4 PaznocTHBIE cXeMbl H HX IPHMEHEHHE



OCHOBHBIE MOHATHA TEOPHUH PA3HOCTHBIX CXEM (CeTI(a, }’CTOf;I"II/IBOCTb, cxonu-
MOCTB, aHHPOKCI/IMaI_II/Iﬂ). PasHocTHBIE CXeMBI I ypaBHeHI/Iﬁ B YaCTHBIX HIPOHU3BOM-
HBIX.

PA3IEJI XII. MaTemaTH4YecKas JIOTHKA

Tema 12.1 MaTeMaTH4YecKasl JOTHKA

AureGpa BeickasbiBaHuil. PopMyiisl, paBHOCHIBHOCTS (popMyst. DyHKIUY anreOps!
BBICKa3bIBaHUii, CI10coObI 3amanms. McuucieHne BeickasbiBaHUH. POPMyIIBl, aKCHOMBEI,
npaBuna BEIBoja. [Ipenukatsl, hopmyiisl, KBAHTOPEI, OTpULIaHHE KBaHTOpoB. IIpuBe-
JeHHbIe U HopMaJIbHbIe GOPMYIIEL

PA3IEJI XIII. /IuckpeTHasi MaTeMaTHKA
Tema 13.1 [IuckpeTHas MATEMATHKA
I'pad, umKII, CETH, IOTOK, LIUPKYJISLIXSA, MOIIHOCTh ITOTOKA. D#IepoBhl IPadsl.

PA3IEJI XIV. HccienoBaHue onepamnui

Tema 14.1 UccnegoBanue onepanmi

Urpa B HOpMalIpHO# (popMe, Urpa ¢ HyJIeBOM CyMMOM, MaTpUYHAas UIpa, lieHa Ur-
PpBbl, ceaJIoBasi TOYKa.

PA3JIEJI XV. MeToabl ONTHMH3ALHH

Tema 15.1 MeToab! ONTHMH3ANUHH

OKCTpeMyM, JIOKAJIBHBIA OKCTPEMYM, YCJIOBHBIA 3KCTpeMyM (yHKIMH. DyHKLIHS
Jlarpamxa. Bapuaunonnas 3agava. [Ipou3BoHEIe B BEKTOPHBIX NIPOCTpaHCTBaX: Mpo-
W3BOJHAA 110 HalpaBlIeHUIO, Bapuauus o Jlarpamwxy. Beimykiisie MHO)KECTBA, BBIIIYK-
nele QYHKIHH, BHITYKJIble 3KCTpeMalbHble 3ajaud. JluHeiHas 3afada, ABOHMCTBEHHAS
3ajayva.



BOIIPOCHI 3K3AMEHAIIUOHHBIX FAJIETOB

AunreGpa

1. TTonte koMIIeKCHBIX uKcell. Anrebpandeckas ¥ TPHroHOMeTpUdecKas popma
KOMIUIEKCHOTO 4YHCiIa. YMHOXEHHE KOMIUIEKCHBIX YHUCEN B TPUTOHOMETPUUYECKOM
dopme, bopmyna Myaspa. M3eneuenne KopHei #3 KOMILIEKCHBIX YUCEIL.

2. Konsito MHOTOUWIEHOB 0T ofHOU NepeMmenHo#. KopeHb MHOrousieHa, Teope-
Ma besy, kpatHocTh KopHs. HempuBogumsele MuorowieHsl Han U u [0 . Teopema o
Ppa3o)XKeHUH MHOTOYJIEHA B IPOU3BEACHHE HETIPUBOAUMBIX MHOT'OYJIEHOB.

3.Martpuisl 4 anredpandeckue onepalyy Haj HUMHU. PaHr MaTpUIBI U €ro oc-
HOBHBIe cBoiicTBa. OOpaTHas MarpHlla, KpUTEpUM CYIIECTBOBAHHSI M METOLBI €€
BeIYUCIIeHH. JKopaaHoBa HopMaibHas GopMa MaTpHIIBL.

4. OnpenenuTend, UX OCHOBHBIE CBOiicTBa. MuHOpEI M anrebpamdeckue JH0-
nonHeHus. Teopema Jlamnaca. PasnoxxeHue orpenenutens 110 3JIEMEHTaM CTPOKH
(cTon6ma). Onpenenures MPOU3BEACHNS KBaAPAaTHBIX MaTPHILI.

5. Cucremsl nuHeiinsIx anrebpamdeckux ypaBHeHuil. Kputepuil coBMecTHO-
ctu. Metoasl 'aycca u Kpamepa. PasmepHocTh U 6a3uc IpoCTpaHCTBa BCEX pellie-
HUN OTHOPOJHOMN CHCTEMBI INHEHHBIX ypaBHEHUH.

6. BexropHbie npoctpaHcTBa. JInHeitHas 3aBUCHMMOCTh M HE3aBHUCHMOCTE BEK-
TopoB. ba3zuc, pazmeprocts. KoopivHaTEI BEKTOpa, UX U3MEHEHKE IIPH U3MEHECHHH
6a3uca. [logmpocTpaHcTBa U olnepalii HaJ HUMU: IlepecedeHHe, CymMMa, IIpsMas
cyMmMma.

7. JluneitHoe oToOpaXkeHHe BEKTOPHBIX MPOCTPAHCTB, ero sapo U obpas. Mart-
pHUla THHEHHOIo orneparopa. MaTpuiia CyMMBI H KOMITO3ULIMH JTHUHEHHBIX OIEpa-
topoB. Teopema 0 cyMMe panra u aedekra nuHelHOro oneparopa. CoOCTBEHHBIE
3Ha4eHHS ¥ COOCTBEHHEBIE BEKTODEL.

8. bununeitnble, kBaapaTuuHbie ¢popMel. [IpuBeneHye KkBagpaTUIHON GOPMBI K
KaHoHM4YeckoMy Buay. Kanonuwdeckuit Bua Hajy [l m [l . 3HakoomnpenerneHHbie
KBaZpaTU4dHbIe (GOpMEl, KpuTepuil CribBecTpa.

9. IoHsATHE IPyYIIIEI, MOATPYNIEI, MpuMepsl. HopmansHas noarpymnmna, GpakTop-
rpynna. Teopema Jlarpamxa. 'omoMopdusm u uzoMopdusm rpynmn. OcHOBHas
TeopemMa 0 roMmoMop¢du3Max rpyrmil.

10. IousaTHe Koiblia, MMOJISA, IOOKOJbIA, TOATOJS, IpuMepsl. Mnean, gaxrop-
kons1o. I'oMmomMopdusm u m3omopdusMm konen. OcHOBHas TeopemMa O FOMOMOP-
¢bu3max konen.

I'eomerpus

11. Ceo6opHsle BekTOpH B [1 °, CKansIpHOE, BEKTOPHOE M CMEIIIAHHOE [POU3Be-
IeHUs.

12. Pasnmuusble BUAB YpaBHEHUH NpsiMoii 1 miockoctu B 02 m [0°.
13. Dmmunc, runep6ona, napabona, Ux ypaBHeHus ¥ cBoiicTBa. Knaccuduka-
1Sl KPUBBIX BToporo nopsaka s 07,

14. Apdunnsie mpoctpanctBa A”. Ilnockoctu B A" u ux ypaBHeHHs. B3aum-
HOE PAacrojIoKeHHE ABYX IJIOCKOCTEH.

15. EBkioBsl TouedHbIe npocTpancTBa [ " . OpTOroHaIbHOCTh MIIOCKOCTEH B

[ ". PaccTosiHHE OT TOYKH [0 INIOCKOCTH B ] ".
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Tononorus

16. Tonmonoruueckoe npoctpanctBo. Crioco6sl 3afaHus TOIOJIOrUH, CPaBHEHHE
TOTIOJIOTUH. BHYTpEeHHOCTh, 3aMbIKaHHE, IPaHUIA MHOXECTBA B TOIOJIOIHMHYECKOM
IIPOCTPaHCTBE.

17. HenpepsiBHbIE 0TOOpaXkeHNs! TOIOJIOIMYECKUX IIPOCTPAHCTB M UX CBOMCT-
Ba. ['omeomopdusm.

18. KoMmakTHBIE H CBSI3HEIE TOMOJIOTMYECKHe IpocTpaHcTBa. Kputepun kom-
IIaKTHOCTH METPUUYECKOT0 IIPOCTPaHCTBA.

JAunddepennnaabHas reoMeTpHS
19. Kpussie B 02 u B 0’1 cnoco6s! ux 3ananms. HatypankHas napameTpHsa-
IIUsI KPUBOH.
20. KpuBu3Ha M KpydeHHE KPHBOH, X reoMeTpu4ecKuil cMBICI. DopMysl
PpeHe.

21. Tosepxnoct B 0° u cmoco6el ux 3amanums. Ilepsas yHIamMeHTaTbHAs
¢opMa MOBEPXHOCTH U 3a/1a4H, pelaeMble C €€ TIOMOIIBIO.

22. HopmanbsHas KpuBH3Ha NMOBEpXHOCTH. Bropas ¢yHmameHTanpHas ¢opma
noBepxHocTy. [TonHas (rayccoBa) KpUBH3HA.

MartemaTuvyecKkuil aHaIu3

23. BeurecTBeHHBIE YKCIIa M UX OCHOBHBIE CBocTBa. [lose BemecTBEHHbIX YH-
cen. BaxHeitmne noamMHoXkecTBa B [ U ux mMomHocTe. Teopema Kanropa o He-
CUETHOCTH MHOKECTBA BEIIECTBEHHBIX YHCE]L.

24. YucnoBble MHOXECTBA U WX I'paHUIbl. Teopema o CylecTBOBaHHU TOUHBIX
TpaHULL.

25. Ilpenen mocnenoBaTeNEHOCTU U €0 CBOMCTBA (€IMHCTBEHHOCTH, ONlepallii
HaJ| II0CIeI0BaTEeNbHOCTAMH, NIPEeNbHEIN IIepexo B HEpaBeHCTBax). TeopeMa o
IIpeelie MOHOTOHHOH IociiefoBaTeNbHOCTH. Yucio Diinepa.

26. Kpurepnit Komu cxomuMoctu mocienoBaTenbHOCTH. IlpenenbHas Touka
MHOXecTBa B [l , meMma bonsijano-Beiiepmrpacca o cyniecTBoBaHUM NpENETIBbHOR
TOYKH.

27. Jlemma Bopens-Jlebera o MOKpBITHAX OTpe3ka MHTEpBalaMH. Teopema o
CTATHBAIOLIEHCS TOCIeI0BaTENbHOCTH OTPE3KOB.

28. Teopemsl ®epma, Poms, Jlarpamxka (0 koHeYHBIX IpupameHusx), Komm
(06 OTHOLIEHHUH TIPUPAIIEHHI).

29. IlpaBuna JlomuTans pacKphITHS HEONpeaeIeHHOCTEH!.

30. ®opmyna Teitnopa, ocraTounsle wieHs B hopme Ileano, Jlarpamxka, Komwu.

31. Ompenenenne uHTerpana Pumana mis GyHKIui oxHO# nepemenHoi. He-
obxomumoe ycnoBue uHTerpupyemoctd. Cymmsel Jap6y u ux cBoiictBa. Kpurepuit
HHTETPUPYEMOCTH B TepMHHax cyMM [apOy, kpurepuit Jlebera nuHTErpUpyeMOCTH.
Kiaccel uHTErpUpyeMEIX (QYHKITHIA.

32. ludbdepeHnnpyeMocTh HMHTErpaja C IIEPEMEHHBIM BEPXHHM IMpPENESIOM.
CymecTBoBaHKe nepBooOpa3Hoi s HenpepblBHONW QyHKIuHU, hopMyna Heioro-
Ha-Jleit6bnuna. HTerpupoBanye mo 4acTsIM W 3aMeHa IepeMEeHHBIX B ONpefeseH-
HOM HHTerpale.
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33. TToHsATHE YHUCIOBOTO psifa, CXOASAIIMeECT U pacxojsmuecs psaabl. Kpurepwia
Komm cxomIUMOCTH 4YMCIOBBIX pANOB. IIpu3HaKu CXOAMMOCTH MOJIOXKHUTEJIBHBIX
psanoB. (Koww ¢ xopueM, Jlanambepa, I'aycca).

34. AGCOmOTHasA U yCJIOBHAasi CXOJAUMOCTh YHCIOBBIX psfoB. [Ipusznaku Jlu-
puxite u AGens.

35. dyHKIMOHANBHEIE PAALI M IOCIENOBaTENbHOCTH. PaBHOMepHas cxonau-
MocTh. Kpurepuit Komu paBHOoMepHoO#l cxomumoctu. IIpu3sHaku Bedepmrpacca,
AbGens u [lupuxiie A7 paBHOMEPHOH CXOAMMOCTH.

36. UnrterpaibHble NpeAcTaBIeHHs YaCTHYHBIX CYMM TPHIOHOMETPHUYECKOIO
psana Dypre. Jlemma Pumana-Jlebera. ITpuanun noxammuszanuu. Kiaccel norodeu-
HOM CXOAMMOCTH psnoB Dypse.

37. qubdepeniupyemsie oTobpakenus u3 1 " B U . Marpuna Sxo6mn.

38. JlokanbHBIE DKCTpeMyMbl (DyHKIMI OJHON U MHOTHX IepeMeHHBIX. Heob-
XOJHUMEIE M JJOCTATOYHEIE YCIOBHUS JIOKAJIBHOTO dKCTpeMyMa QyHKLIHH.

39. VcnosHblit 3kcTpeMyM. HeobGxomumsie, moctarouHsle ycioBus. Meron
MHOXuTenei Jlarpamxka.

40. TeopeMbl 0 HesBHON M 00paTHOM (QYHKIMAX, YCIOBUSA MX AupdepeHIH-
PYEMOCTH ¥ POPMYIIBI ISl IPOU3BOSHBIX.

41. Mepa Xopaana B [1 " u ee cBoiicTBa: MOHOTOHHOCTb, aJIUTUBHOCTD, CyO-
agmuTUBHOCTH. MHTerpan Pumana B [0 " u ero cBoiicTBa. CBeieHHEe MHTerpajia K
HOBTOpHOMY (Teopema DyOuHM), 3aMeHa TEPEMEHHON B KpaTHOM HMHTETpaJe.

42. KpuBosinHEHHEIE UHTErpaJIBl U MX OCHOBHEIE cBoiicTBa. @opMmyina I'puna.

43. TloBepxHocTHBIe HHTerpaibl, ¢opmyna Crokca, ¢opmyna I'aycca-
Octporpaackoro.

Teopus pyHKUHIE KOMILJIEKCHOTO NEPEMEHHOI0

44. IIpousBoaHas oT GYHKIIMH KOMILIEKCHOTO IEPEMEHHOIO U €€ reoMeTpuye-
ckuil cmeici. YcnoBua Komm-Pumana.

45. NurerpansHas Teopema Komu. MuTterpanshas gpopmyna Komu.

46. Crenennsle psagsl. Dopmyna Kommu-Anamapa. PaznoxxeHue aHaTMTHIECKOR
¢ynkiuy B pax Teitnopa. CBolicTBa aHANUTUIECKUX GYHKIMIA.

47. Paznoxenue aHanmuthdeckod GyHKuuu B psan Jlopana. M3omupoBaHHBIE
ocoOsle ToUkH U ux Kiaccuduxanus. OcHOBHas TeopeMa O BelueTax. IIpunoxenus
BBIUETOB.

48. Ilonatue xkoHGOPMHOrO 0TOOpaXKEHUS U €ro CBA3b CO CBOMCTBOM aHAIU-
THYHOCTH. TeopeMa PuMaHa o koHGQOpMHBIX oTOOpaxeHusx. [IpuHIMI COOTBET-
CTBUS TPaHUIL.

PyHKIHOHAIbLHbIH aHAIH3
49. Iponomxenue Mepkl no JleGery. Mepsi Jlebera u Jle6era-Ctuntheca Ha [ .
50. Teopema Jlebera o npenensHOM Mepexoe Moj 3HakoM HHTerpaina Jlebera.
51. IlpocTpaHcTBa CO CKAJISPHBIM HPOU3BEJICHHUEM, I'HIIBOEPTOBO IMPOCTPAHCT-
Bo. HepasenctBo Komm-byHsixoBckoro.

52. IlpoctpauctBa LP (T, i), HepaBenctBa I énpaepa, MUHKOBCKOIO, IIOJTHOTA.
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53. Teopema banaxa (MPHUHIMII CXUMAIOLIUX OTOOpaXKEHHUH) U €ro IpHUMEHe-
HUS K UHTETPAJIbHBIM YPaBHEHHUSM.

54. Pa3noxxeHue 10 OPTOHOPMHPOBAaHHEIM CHCTEMaM BEKTOPOB B I'MILOEPTO-
BOM IIPOCTPaHCTBE.

55. JIunelinsie HenpeprIBHEIE oniepaTophbl. Hopma oneparopa. IIpumeps:.

56. Teopema o 3aMBIKaHUK 00pa3a THHEHHOro HeNpephIBHOIO oneparopa. Teo-
peMel @penronsma A UHTETPATHHBIX YPaBHEHUH.

57. Teopema Xana—Dbanaxa o mpoAoDkeHHH GYHKIMOHAJIOB.

Teopus BepoATHOCTEH

58. Akcuomartuka KonmoropoBa. YciIoBHEIE BEpOSTHOCTH.

59. UucnoBble XapaKTepHUCTHKH CITydalHbIX BEJIHMYHMH - MAaTEMAaTUIECKOE OXH-
IaHue, TUcrepcys, Ko3(QUIMEeHT KOppesIiMY U UX CBOMCTBA.

60. Kputepny HE3aBUCHMMOCTH CITy4aifHBIX BEIVUYUH (IMCKPETHBIH, abCOMOTHO
HeNpepBIBHBIN).

61. LlenTpanbpHas npepenbHas TeopeMa Uil OJJUHAKOBO paclpefe]eHHBIX cla-
raeMEbIX.

62. 3akons! 6onmpimx uncen. Hepasencrso u Teopemsl KonmmMoroposa.

JuddepenunanbHbie ypaBHEeHHS

63. O6pikHOBeHHEIE Au(depeHIMaIbHBIE ypaBHEHUS ITEPBOro MopsaKa

64. O6sikHOBeHHBIE AU depeHInaTbHbIe YpaBHEHHS BBICIIHX ITOPAAKOB

65.Teopema ITuxapa o cymecTBOBaHHM ¥ €IUHCTBEHHOCTH PEIEHHS 3a1a4/

Komm st 06s1xkHOBEHHOTO Au(pdepeHIUaTbHOr0 ypaBHEHUS.

66. CuctemMbl 0OBIKHOBEHHBIX TUGDepeHIINATEHBIX YPaBHEHUH.

67. Teopema Komu o cyniecTBOBaHNM B €UHCTBEHHOCTH I'OJIOMOP(HOro pere-
Hus 3agaun Ko a1 0661kHOBEHHOTO Au(depeHIHaTbHOr0 YpaBHEHUS.

68. TuddepeHnaNbHbIe ypaBHEHHS ¢ YaCTHBIMHU MPOU3BOIHBIMU IIEPBOTO MTOPS-
Ka.

69. JInneiinpie ofHOPOAHBIE OOBIKHOBEHHBIE U PepeHInaTbHbIE ypaBHEHUS N-TO
HIOpsAJIKa U OCHOBHEIE TEOPEMBI 00 MX pelleHus X.

70. JIuneiiHble HEOOHOPOAHBIE OOBIKHOBEHHBIE N dhepeHIHaIbHbIE YPaBHEHHS.
Merton Bapuamuy MpoU3BOIBHBIX MOCTOSIHHBIX.

71. JIuneiinele cucTeMbl OOBIKHOBEHHBIX AU(depeHITHabHBIX YPaBHEHUH.

72. ABTOHOMHEIE cHCTEMEI AU HepeHIIHATBHBIX YpaBHEHHH

73. YcroitunBoCTh pelieHuit 00bIKHOBEHHBIX UG depeHIUATbHBIX YPaBHEHUH.
TeopeMs! JIsryHOBA.

YpaBHeHHs B YaCTHBIX HPOH3BOAHBIX
74. OcHOoBHBIE KpaeBble 3aauu s ypaBHeHu#t Jlamnaca u Ilyaccona. CpoticTBa
rapMoHuYeckux ¢QyHKiuiA. TeopemMa eAMHCTBEHHOCTH JUIS peleHHH KpaeBbIX
3ajay.
75. IlpyHIun MakcUMyMa W TeOpeMa EIWHCTBEHHOCTH Ui peIIeHHH mepBOH
KpaeBoH 3a7auy U 3aga4yu Ko 118 ypaBHEeHHs TELTONPOBOAHOCTH.
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76. Meton @ypbe pellieHHs] CMELIaHHBIX 3afay Ul YpPaBHEHHUs TEIUIONPOBOHO-
CTH.

77. Meton ®ypse pellleHHs CMEIIaHHBIX 331a4 [yl YPaBHEHHUS KonebaHUH CTpy-
HEI.

78. ®opmyna lanambepa mis pemtenus 3anaqu Koy A1 ypaBHeHus KosebaHuUiH
CTPYHBI.

BhiuncAUTENBHAS MATEMATHKA

79. OcHOBHBIE BBIYHMCIIHTENbHBIE CXEMBI MeToAa ['aycca pelleHus CUCTEM JIH

HeHHBIX anreOpandecKnx ypaBHEHHH.

80. Metox ureparuii ¥ oOIIMif HEABHBIA METOI UTepalui i1 CHCTEM JIMHEN-

HBIX ajJirebpaudecKuX ypaBHEHHUH, TEOpEMA O CXOAUMOCTH.

81. MeTton uTepaiuii A CUCTEM HEJIWHEWHBIX ypaBHEHHMM, TEOpEMA O CXOIH-
MocTd. Meton HeloToHa A onepaTOpHBIX ypaBHEHUM, TEOpEMaA O CXOOU-
MOCTH.

82. Merop Diinepa i pewenus 3amauyd Komm B cimydae CUCTEMBI OOBIKHO-
BEeHHBIX UG (depeHaNbHBIX YpaBHEHUN IIEpBOro INopsaka, CXOIUMOCTh
metozaa. Meron Pynre-Kytra ams petnenus 3agauu Ko B ciydae nudde-
PEHIMATEHOTO ypaBHEHMS IIEPBOIO MOPAAKA, YETHIPEXTOYEYHOE IIPaBUIIO.

83. OcHOBHBIE TTOHATHA TEOPHHA Pa3HOCTHBIX CXEM: alMpOKCUMALMs, yCTOMYH-
BOCTb, CXOOUMOCTB. TeopeMa 0 CBS3M anpOKCHUMAaIli{ ¥ YCTOMYHUBOCTH CO
CXOAMMOCTEIO.

84.5IBHas ¥ HesBHas ABYXCJIOHHAs YeThIpEXTOUYEYHas Pa3HOCTHas CXema MJsd
ypaBHEHHUS TETUIONPOBOAHOCTH, YCIIOBHS YCTOMYUBOCTH.

MaTtemaTH4ecKas JIOTHKA

85.Anre6pa Bbicka3zbiBaHuidl. @opmyitbl. PaBHOCHIBHOCTE opMyn. DyHKIMU
anreOps! Beicka3piBaHuil. Crioco6sl 3aanus. [Ipobiema MUHEMHU3AIH.

86.Hcuucnenne BeICKa3zbiBaHuid, DoOpMyinsl, akCHOMBI, IIpaBWiia BEIBOJAA. BEI-
BOA W3 rumoTe3. Teopema nepykuuu. Teopema 0 HENIPOTUBOPEYHMBOCTH HC-
YUCIIEHHS BBICKa3bIBaHUN. He3aBUCUMOCTE CHUCTEMBI aKCHOM.

87.Jloruxa npenuxatoB. [IpeaukaTsl, GopMyisl, KBaHTOPHI, OTPUIIaHHE KBaH-
TopoB. [IpuBeeHHbBIe U HOpManbHbIE PopMyiisl. [Tpobiiema paszpemeHmus.

88.Vcuncnenne npenukaroB. Gopmynel, akcCMOMBI, npaBmia BeiBoja. [Ipous-
BOJIHOE TPABUJIO CBA3BIBAHHA KBAaHTOPOM. DKBHUBAJIEHTHOCTH (opMyin. 3a-
KOH JIBOMCTBEHHOCTH.

JHcKpeTHas MaTeMaTHKA
89. OcHoBHas TeopeMa O MOTOKe (TeopeMa 0 max- ¥ min- paspesax).
90. Anroput™m @oppa-DonkepcoHa TOCTPOESHU MAKCUMAIIBHOI'O IIOTOKA.
91. Heobxomumsble U JOCTATOYHBIE YCIOBUSA CYHIECTBOBAaHHUS 3i/IepoBa 1{UK/IA B

rpade.

HUcecnenoBanue onepammii
92. Teopema 0 pa3noKeHUH NONIOKUTEIHHOTO OTOKA.
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93. Ilotoku MuHEMaNBHOM cTouMocTH. Anroput™ bacakepa-I'oysHa.
94. Matpuunsie urpsl. llena. CemtoBas Touka. HaxoxneHue 11eHBl U CEAIOBOM
TOYKH.

MerToab! ONTHMH3AIMH

95. Teopema Kyna-Takxkepa.

96. Heob6xonumoe ycnoBre 3KCTpeMyMa B KJIaCCHYECKOM BapHAallMOHHOM 3a/a-
ge (ypaBHeHHe Jiinepa-Jlarpanxka).

97. Meton muHOXHUTene# Jlarpamka.

98. IIpousBoAHbIE B BEKTOPHBEIX NMPOCTPaHCTBaX (IIPOM3BOJHAs IIO HalpaBle-
HUIO, Bapuauys 1o Jlarpanxy).

99. VcnoBuA ONTHMAIBHOCTH MEPBOTO U BTOPOTO MOPSAKOB B 33/1a4€ ONTHMH-
3allMM C OTPaHHYEHHAMHU-PaBEHCTBAMHU (3a/iada YCJIOBHOM ONTUMM3AIUN).
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