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HOSACHUTEJBHASA 3AITMCKA

Ha rocyapcTBeHHOM 5K3aMeHe [0 CemHaIbHOCTH CTYAEHT AOJDKEH

3HATh:

— OTIpCACIICHHS MaTeMaTHYECKMX NOHATHM, Y4acTBYIOIHX B (OpPMyYIHMpPOBKax
T€OpeM, KOTOPBIE OH H3/1araer,

— TOYHEIE QOPMYITUPOBKH MaTEMAaTHIECKHX TEOpEM;

— opMyTHPOBKH J1eMM H TeopeM, HCIIONB3yEeMBIX IIPH J0KA3aTeNbCTBAX.

YMeThb:

— HPUMEHATE TEOPHIO K PEMICHHIO 33a[a4Y W HIUIIOCTPHPOBAThH ONpENE/ICHHs Ma-
TEMaTHIECKMX NOHATHH U HOPMYIMPOBKH TEOPEM HPOCTHIMH IIpHMEpPaMH;

— HPOBEPATE BBINOIHUMOCTE YCIIOBUM TE€OpEM, IIPHMEHSEMBIX HPH [OKa3aTelhb-
CTBax.

Unens! N'ocynapcTBeHHOM HK3aMeHAMOHHON KOMHCCHH MOT'YT IIpEAJIaraTh CTY-
ACHTY B Ka9€CTBE NONOIHHUTENIBHEIX BOIIPOCOB pa3top MPOCTHIX IPHMEPOB, omnpezene-
HUA ¥ GOPMYIMPOBKH TEOpEM H3 IIpOrpaMMEI.

Bormpocsl, BeIeneHHbIE XKHUPHBIM IIPH(TOM, M3NATAIOTCA C [JOKA3aTeNbCTBAMH.
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COOEPXKAHUE YYEBHOI'O MATEPHAJIA

PA3EJ I. Aare6pa u Teopus unce

Tema 1.1 Apupmernxa meabix unces

JlenMMOoCTh IeNsIX 4Hcenl H ee CBOMCTBA. Teopema o nenemvu c ocratkom.
Hawubonsmmit o6muii nenurens. Anroput™ EBxnuna u 3anuce HO/ B Buae uenoguc-
JICHHOH JIHHEeNHO# koMOuHammu. B3aumuo IPOCTHIE YKCIa, KPUTEPHH B3aUMHOM IIpO-
crotsl. Hanmensmee o6mee kpatHoe. ITpoCTEIE M COCTABHBIE YKClla, 6ECKOHEYHOCTH
MHOXCCTBa IPOCTEIX guce. OCHOBHAs TeopeMa apH()METHKH.

Tema 1.2 Ilone koMIIeKCHBIX YHCe

Onpenenenne KOMIJIEKCHBIX YHCE]. Anre6pandeckas $opMa KOMIITEKCHOTO YHCITa.
Kommnexcroe compspkerme. KoMIutekcHas INTOCKOCTE. Mogynes u aprymeHT KoM-
IICKCHOTO 4Hcna. TpuroHoMeTpudeckas $popMa KOMILIEKCHOTO TUCIa. YMHOKEHHE 1
ACNIEHHE KOMIIIEKCHBIX YHCeNl B TPHrOHOMETPHIECKOH (opMe.

Tema 1.3 Muorounenst

Konbiio MHOTO9II€HOB OT OfHO# HepeMenHO# Han moneM. CTeleHs MHOTo4JI€Ha U
ee cBoiicTBa. TeopeMa O JeNeHMM C OCTaTKOM UIS MHOTOWIEHOB. Teopema Besy u
CliencTBHs u3 Hee. HenpuBoxumble MEOTOqIeHb1. TeopeMa 0 pasioxkeHHH MHOTOWIeHa
Ha HEIPUBOMMMEIC MHOXUTEH. 3Ha9eHNe MHOTOWIEHA B TOUKE, KOPEHb MHOTOUICHA.
KpaTHOCTh KOpHA MHOrOWIEHa.

Tema 1.4 MaTpuubl B ONlepanUy HAX HUMHA

IlonstHe MaTpuuEl pasMepa mXn. Bums MaTpHI: KBaJpaTHas MaTpHIla, JHUAro-
HaJIbHasl MaTpHLd, BEPXHAA M HIDKHSA TPEYTONBHAS MATPHIA, eIUHAIHAS MaTpHuIa,
HyJIeBasl MAaTpHIla, BEKTOP-CTPOKA, BEKTOP-CToNGel. PaBeHcTBO Marpw. Onepanuu
HaJl MaTpulaMu: CIIOXKEHHE M yMHOXCHHE MATPHIl, YMHOXEHHE MAaTpHIEI Ha CKaysip,
TpaHCHoHUpoBaHKe. CBOHCTBa oNepaluii Hal MaTPHLIAME. OGparnas MaTpuua, KpuTe-
pH#i CyLIECTBOBAHKS M METOMBI €€ BEIYHCICHHA.

Tema 1.5 Oupeneanrenn

Orpezemurenu BTOPOro U TPEThEro MOPS/AKOB. Ornpenemutens xBagpaTHOM MaTpu-
Iel MPOM3BOJBHOTO NOpSAAKa M €ro cpoiicTa. OmpenenuTens TPaHCIIOHUPOBaHHOM
MaTpulbl. MUHOpPEI U anreGpandecKue NOMOIHEHHA. Teopema Jlannaca. Pasznoxenue
ONpPENEIUTEN] 110 CTpoKe H cToibiy. OnpenenuTens Npou3BeneHHS KBaJpaTHBIX MaT-
pHIL.

Tema 1.6 Crcrembl IMHelHBIX ypaBHenuii

MatpuyHas 3anuch THHEHHOM CHCTEMEL. Teopema Kponexepa—Kanemtn. Metoms
I'aycca u Kpamepa. OnHopomssie cuCTeME, YCIIOBHE CYIECTBOBaHUS HETPHBHAJIHHOTO
pemenus. PyHraMeHTaIbHas CHCTEMA PELIEHMA,

Tema 1.7 BexTopHsie npocTpancrea

Onpenenenre u npumepsl. Cuctema 00pasyIONIMX, KOHEYHOMEDPHEIE POCTPAHCTBA.
JlnHelHas 3aBUCHMOCTh H HE3aBHCHMOCTH BEKTOpOB. basuc, pasmepHocts. Koopauna-
TBI BEKTOPA, X H3MCHEHHE TIpH H3MeHeHuH 6a3nca. Marpumia nepexoza ot oqHOro Ga-
3HCa K IpyroMy, HpeoOpasoBaHie KOOPAMHAT BEKTOPA.

Tema 1.8 JInneiinnie oToGpaxenus

JInneiinoe otoGpaxeHue, ero sIpo u obpa3. Paur u medext. AnreGpamueckue
JEHCTBUSA HaJl THHEHHEIMH OTOGPaXKEHUAMH: CyMMa, YMHOXXEHHE Ha KOHCTaHTy, KOM-
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nosuuus. JineelnsIi onepatop 1 ero marpuma. Usmenenue MaTpHLEI OllepaTopa MpH
nepexozne X Apyromy 6asucy. MaTpuia KOMITO3UITHE H CYMMEI JIHHEHHEIX OIIEPaTOpOB.

Tema 1.9 Businnelinbie U KBaAPaTHYHDbIE Ppopmbi

Bununeiinas ¢opma Ha BekTOpHOM IIPOCTPAHCTBE, €€ MaTpuua. M3MeHeHne mart-
pHIs! GunuHEHHOH GOPMEI IpH H3MEHEHHH 6azuca, panr dopmsl. Keanparuunas dbop-
Ma H ee matpuila. Kanonudeckuit Bun GuauHeitnoi u KBaJIpaTHYHOH (popMEel. Airo-
put™ Jlarpamxa NpHBENEHHS KBaIpaTHIHOL (GOpMEI K KaHOHHIECKOMY Buay. Hop-
MAaJIbHBIA BH]| BEIIECTBEHHON U KOMILIEKCHOMH KBaJIpaTHIHEIX (GopM. 3akoH HHEpLIM
BEIIECTBCHHEIX KBafpaTUIHBIX (opMm. 3HakoompeseneHHEbIE KBaJ[paTHYHBIE (OPMEI,
Kpurepuii CribBecTpa.

Tema 1.10 EBkauaoss! npocTpancTsa

EBknunosl mpoctpanctsa. Jimaa Bektopa. HepasenctBo Komm-Bymsxosckoro.
Yron Mexmy Bextopamu. OpTOrOHANBHBIN H OPTOHOPMHMpPOBaHHEIH 6a3uc. Oproro-
HaJIBHOE IONOTHEHHE K HOIPOCTPAHCTBY.

PA3JIEJI II. AuannTaueckas reomerpus

Tema 2.1 Bexrops!

Ilonstue BexTopa B npocrpanctee K>, JTuneiino 3asucuMue H TUHEHHO HE3aBHCH-
MEIE CHCTEMbI BEKTOPOB, 6a3uchl U adhUHHEIE peHepsl. Koopaunater BekTopoB u To-
4eK. CKalspHOe, BEKTOPHOE U CMEMaHHOe IIPOHM3BEIEHHSI BEKTOPOB.

Tema 2.2 Appunnas reomerpus

YpaBHeHHs MPAMBIX Ha mnockoctd EZ, IpAMBIX ¥ IUIOCKOCTeH B npoctpanctse E2,
Houstue addurHOrO NpocTpaHcTBa A" addunnrie perepsr B A, & -MEPHBIE IIJIOCKO-
ctu B A", ciocoGHI MX 3a/aHus, B3aHMHOE PacIonoXeHne AByX IIockoctei. ['pynmsl
a¢duuHBIX MpeobpaszoBaHumii mwiockocty E2 u npoctpanctsa E°, apdunnas reomerpus.

Tema 2.3 EBxi1u0Bb1 pocTpancTBa

IlonsaTre eBkiIHIOBA TOYETHOrO npoctpancTBa E”, opToronansHocTs mrockocteii
B E". Paccrosuue MEXAy OBYyMs IUIOCKOCTSAMH. I'pymmel nsrxenuii miockocta E2? u
npoctpanctea E*, eskmmnona TEOMETpPHSI.

Tema 2.4 KpuBbie n noBepxnocTn BTOPOro nopsiaka

OIUTMICE], THIEPGOIEI, HapaGosL. OIIANCONE], THIEepGOIOUAEI, apaboNoUIEL,
UHIMHIPEI X KOHYCBI BTOPOTO HOpsAzKka B pocTpancTse K, DHrypsl BTOPOro mopsaka
B nipoctpaHcTBax A" i E.

PA3SEJI II. {uddepennuanbuas reoMeTpHS M TOMOJIOT U

Tema 3.1 Kpusnie

Ilonsitue xpuBoit. Hatypansuas TlapameTpusanus KpuBoH. Penep ®pene. ®opmy sl
Opene. Kpupusna u kpydueHue KpHBOA.

Tema 3.2 IlosepxaocTh

lonsitue nosepxnoct. Ilepsas dyHzamenTanbHAs ¢opma moBepxHOCTH. BTopas
dyHnamenTampHas GpopMa MOBEPXHOCTH. HopmansHas xpususHa moepxuoctu. Iloji-
Hasd M CpeHssd KpHBH3HA. THIIEI TOYEK Ha MOBEPXHOCTH.

Tema 3.3 MeTrpuueckue n Tonoornueckue HpocTPaHCTBA

IIOHATHA METPHYECKOTO M TOIOJOrHYECKOro IPOCTPaHCTB. 3aMEIKAHHE, BHYTPEH-
HOCTb W TIpaHMIla MHOXECTBA B METPHYECKOM H TOINOJOIMYECKOM IIPOCTPaHCTBaX.
Ilonroe MeTpHUYeCcKoe MPOCTPaHCTBO. HenpepriBakie oTo6paxenus. I'omeoMopduszm.
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Tema 3.4 KoMnakTHOCTD H CBSI3HOCTD
lonstne xomnakTHOCTH. KpUTepHH KOMOAKTHOCTH METPHYECKOro MPOCTPAHCTBA.
CassHocTs. IToHATHE CBA3HON KOMIIOHEHTHI TOIOIOIHYECKOTO IIpoCcTpaHCcTBa. JIuHeik-
Hasd CBSI3HOCTb.

PA3JTEJI IV. MareMaTh4ecKHii aHa 03

Tema 4.1 MHoxecTBa 1 pyHKIHA.

ITonATre MHOXECTBa, OTHOIIEHUS BKIIOYEHHSI H paBEHCTBa MHOXXECTB, OIIEpPalMU
Hax MHOXeCTBaMH. OTHOLIEHWS, OTHOINEHWE SKBHBAIEHTHOCTH. O6Iiee MOHATHE
¢yHKuMH, 06pa3s! ¥ MPoo6paskl HIEMEHTOB H MHOMKECTB. Kommosumms, cropsexmus,
MHbBeKIMs, OMeKIys, 06paTHas GpyHKIs. MOIHOCTE MHOKECTEA.,

Tema 4.2 Yucna ¥ nocienoBarenbHOCTH

MHOKXeCTBO BEIECTBEHHBIX YHCEN, €r0 BaKHEHImHe TIOIMHOKECTBA. ToTHEE rpa-
HHIBl YHCIOBBIX MHOXeCTB. OnpeneneHue mpefena MOCIeOBaTEIbHOCTH. Ilpenen
MOHOTOHHOH IOCII€{0BAaTENLHOCTH, YUCII0 Difnepa. Kpurepuit Komu cxomumMocTr mo-
CIIeOBATENBHOCTH. PasnudHEle (OPMEI IIONHOTE MHOXKECTBA BEINECTBEHHEIX YHCEIL.
YHacTHYHEIE IIpe/ielsl 10CIeJOBATENFHOCTH, BEPXHHI U HIDKHUHN NpeJIeNEl.

Tema 4.3 ®ynknuu oxnoii nepeMenHoii u paAbI

Onpenenenne npenena Gyskuun B Touke. II9Th 3aMeyaTeBHEIX npenenos. Ompe-
ACJICHHE HENPEePBIBHOCTH (QYHKIUM B TOYKE M Ha MHOXecTBe. OCHOBHEIE TEOPEMBI O
(YHKIHSX HENpPEepHIBHEIX Ha OTpe3Ke (Betiepmrpacca u Bonbnano-Koum). IMonstue
PaBHOMEDHOH HeNpepeIBHOCTH, TeopeMa Kamtopa. Ompenenenue IIPOM3BOJTHOM H
nuddepennmana GpyHKuuM onHOlM nepemeHoi, Tabmuna npousBogHEX. OCHOBHEIE TEOo-
peme! o muddepenmupyemsix dyrkuuax (Pepma, Jlarpamxka, Komm). ITpasuna Jlomnu-
Taist. ®opmyna Teiinopa ¢ ocratkamu Ilearo u Jlarpamxa. Vccienosanue GyHKImH ¢
TIOMOIEIO IIPOU3BOAHON (3KCTPEMYMEI, MOHOTOHHOCT, BBIIYKJIOCTE). IToHSITHE nep-
BOOGpasHO! U HeoNpeeNeHHOTo HHTerpaia, Tabuma uHTerpanos. OnpeneneHue uH-
Terpana Pumana. Cymmsr JapGy, xputepmit WHTErPHPYEMOCTH, KJIACCH HHTErpUpYye-
MBIX dyHKimit. @opmyna Herorona-Jleii6uuma. HecoGcTBeH e HHTETpalbl IEPBOTO U
BToporo poAa. IlonATHe IHCI0BOTO psina. AGCOMIOTHAS H YCIOBHAS CXOMHUMOCTE THC-
JIOBBIX pANOB. IIpU3HaKU CXOMMMOCTH IONOXHTENBHEIX PSIOB (Janambepa, Komm, Pa-
abe, I'aycca). Ilpusnaku Jlupuxie u A6ens. Pan Dypse, yCIOBHA CXOOHMOCTH psna
®ypbe (B TOUKe U paBHOMepHO#i). CBolicTBa CYyMMBI GYHKIHOHANBHOTO psna (Hempe-
PEIBHOCTS, HH(epeHIMpyeMOCTb, HHTErPHPYEMOCTS).

Tema 4.4 Dynxknun MHOIHX NepeMeHHBIX

Tlonstre muddepentimpyeMocT byHKIMI MHOTIX nepeMeHHbIX. YacTHEIe npous-
BOJIHEIC, NIPOM3BOJHAs IO HANpABICHHUIO, TPAJHEHT M €r0 TeoOMETPHYECKHil CMBICI.
Matpuna Sxo6u. TeopeMbl 0 HesBHOI obpatHo# pyHKIMH. DKCTpeMyMsI byHKITE
MHOruX nepemeHHeX. Heobxonumoe ycnoeue, nocratodnsie ycnosus CYIIECTBOBaHHS
3KCTpeMyMa. .

Tema 4.5 KpaTusie, kpuBoauneiinbie 0 NOBEPXHOCTHbIE HHTErPAJIbl

Onpenenenne uHrerpana Pumana Ha eBKIHIOBBIX npoctpadcTBax. Onpenenenue
KPHUBOIMHEHHEIX HHTErpanos 1-ro u 2-ro poma. ®opmyna I pHUHa.

PA3JIEJI V. Teopus gpynxumii KoMniexcHoro nmepeMeHHOro
Tema 5.1 AnannTHYeckue PyHKIHM
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IlpousBomHas QGyHKIMH KOMILIEKCHOTO IIEPEMEHHOTO H €€ TI'€OMETPHYECKHUil
cMBICH. YcnoBus Kommu-Pumana. Anammtudeckas ¢ynxuus. MHTerpansHas Teopema
Komwu. UuTerpansuas dhopmyna Komm.

Tema 5.2 Crenennnie PHABI H BBIYEThI

Crenenno#t psn, pammyc cxomumoctw, ¢opmyna Komm-Anamapa mis pamuyca
cxomumocTd. Psan Teinopa. Psan Jlopana. Y3omupoBaHusle 0coGble TOUKH ¥ HX KJ1ac-
cudukamus. OCHOBHAs TeopeMa O BEIYETAX.

PA3JIEJI VII. ®ysxnHona bHbIH aHa H3

Tema 7.1 Mepa u unterpas JleGera

Konsbua, anre6psi, o -anre6psr MuOMXecTB. Mepa Ha komble MHOXeCTB. O -
a/IMTHBHAs Mepa Ha KOJbIle MHOXeCTB. Bopenesckue MHOXecTBa, IIPOJIOJDKEHHE Me-
pEI 1o Jlebery. smepumele MHOJKECTBA. Msmepumeie dynkuwm. Materpan Jle6era.

Tema 7.2 MeTpuueckue u HOpMHPOBaHHbIE POCTPAaHCTBA

Cxozsinascs HoCIeOBATENBHOCTD, MOCTEI0BATENBHOCTE Komm B Metpmueckux
IpOCTpaHCTBaX. CXOXMMOCTL (YHKUMOHANBHEIX MOCIENOBATENBHOCTEI: TOYEYHAs
CXOAUMOCTD, CXOMMOCTb IOYTH BCIOAY, PaBHOMEpHas CXOIUMOCTb. Otobpaxkennus:
HCIPCPEIBHEIC, PABHOMEPHO HENPEPHIBHEIE, YIOBIETBOPSIONME YCIOBHIO Jlunooia.,
ITonHOEe MeTpHdecKoe MPOCTPaHCTBO. Cxumaromee oro6paxenue. [Tononuenne Mer-
PHYECKOro npocTpancTBa. Beiogy miotHoe MHoxectso. Hopma Ha BEKTOPHOM IIpO-
CTpaHCTBe. baHaxoBo mpocTpaHCTRo. IpocTpancTBa cymmupyeMsrx (bYHKITHI.

Tema 7.3 Jluneiinbie onepaTops

JIuneinbIif orpaHUIeHHBIH onepatop. Hopma mmHeiiHoro orpanmgennoro orepa-
Topa. JliHeliHbIe HHTErpaIbHEIE OTIEPATOpLL. O6pas3, aapo, rpaduk nuHeiiHoro ornepa-
Topa. O6patumsIii oneparop. CoGCTBEeHHEIE 3HAYCHHS M COOCTBEHHEIE BEKTODHI M-
HeifHoro oneparopa. CriekTp IHHeNHOro omeparopa.

Tema 7.4 I'nnbGepToBhI NpPOCTPaHCTBA

CkansapHoe npoussenenue. I HIIE6EPTOBO NPOCTpaHcTBO. OPTOrOHANLHEIE BEKTO-
prL. IIpoexuys BexTopa. Basuc B HOpMHpOBaHHOM BEKTOPHOM IIPOCTPAHCTBE, B T'HJIb-
GeproBoM mpocTtpaHcTBe. Psin Dypbe M0 OPTOHOPMHUPOBAHHOM CHCTEME B ruIs6epTo-
BOM IIPOCTPAHCTBE.

Tema 7.5 Conpsizxennoe OPOCTPAHCTBO

JInnelinel# orpaHUYeHHEBINR QYHKIMOHAI. IpocrpancTso, conpsbkeHHOE K HOpPMH-
POBaHHOMY BEKTOPHOMY IpOCTpaHCTBY. CompshKkeHHEIH OIepaTop K JIMHEHHOMY orpa-
HHUYEHHOMY OIlepaTopy.

Tema 7.6 Komnaxrabie onepaTops

IlpenKoMIIaKTHEIE, KOMITAKTHEIE MHOXECTBA B METPHYECKOM IIpocTpaHcTBe. KoM-
IIaKTHEIE OIIEPATOPEI.

PA3JIEJI VIII. Teopus BeposiTHOCTeli H MaTeMaTHYecKast CTATHCTHKA

Tema 8.1 BeposiTHOCTB

OnemeHTapHOe COGBITHE, CllydaiiHOe COGHITHE, IIPOCTPAHCTBO 3]IEMEHTAPHEIX CO-
ObrTuit. AnreGpa u o -anre6pa coBBITHIL. BepostaocTHOE npocTpancTEo, BEPOSATHOCT.
Knaccuueckoe, xoHeuHOe, muCKpeTHOE, TE€OMETpHUYIECKOe BEepOSTHOCTHEIE MPOCTPAH-
CTBA. YCIIOBHAS BEPOATHOCTD, HE3aBUCHMOCTD COOBITHIL. CxeMa Bepuymnu.

Tema 8.2 Ciryuaiinbie Be/IHUHHBI H HE32BHCHMOCTE
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Cuyualinas Bemmuuna, ee (yHKIHs pacnpenenenus. JluckpeTHsie ¥ abCcoOTHO
HCTIPCPLIBHEIC paclpeneNents, INOTHOCTh BEPOSTHOCTH. O -aire6pa, MOPOXXIeHHAas
Cry4aiiHoi BemmumHO#i. Pacmpenenenue BEPOATHOCTEH, HE3aBHCHUMOCTh CIIydaifHBIX
BeNW4MH. MareMaTudeckoe oxuzanue, qUCIIepCHs, KO3()HUIHEHT KOPPEILAIIHHL.

XapakrepucTHdecKas GyHKIUS CIIy9aiHON BeTHIHHEL.

Tema 8.3 IlocnenoBaTebHOCTH caydaliHBIX BeIHIHE

IenTpanknas mpenensHas TeopeMma, 3aKOH GOIBIIEX YUCEN, YCHUIEHHBIM 3aKOH
Gompumix yucen. ITousatue o CIIy49aiiHOM HpoIiecce, IyacCOHOBCKHMIA CIIy4aHEI# ITpo-
1eCC, CIIy9IaiHbIH Nporiecc GpOyHOBCKOro MBYIKEHMS.

Tema 8.4 MaremaTHueckas cTaTHCTHKA

Bri6opka, BapualuoHHEL pan BBIOODKHM, CTAaTHCTHKA, HecMemeHHOCTs, CocTos-
TEJIBHOCTD, ONTHMAILHOCTB, 3Q$)EKTUBHOCTh CTAaTHCTHYECKOM OIEHKH. Hocrarounas
CTaTHCTHKA, CTaTHCTHYECKas THIIOTe3a, HapaMeTpHYecKas TMIIOTe3a, IMHeRHas pe-
T'PECCHsI, METO] HAMMEHBIINX KBAPATOB.

PA3JEJI IX. Muddepenunanbanie YpaBHeHHUs

Tema 9.1 OcHoBnble noHATHS

OG6r1xHOBeHHBIE uddepeHIraTbHEIe YPaBHEHHs], NOJie HaIpaBIeHMi, pelleHue,
HHTerpajlbHas KpuBas, 3aga4a Komm.

Tema 9.2 Ypapuenus 1-ro nopsaka

O6rixHOBeHHbIe AU depeHIHaNBHEIe YPaBHEHHS NEPBOTO IMOPSIKA C Pa3felIso-
THHMHCS IEPEMEHHBIMY, TMHEHHbIe, PUKKaTH H B NONHBIX quddepeHmpanax.

Tema 9.3 Cucremnl u ypaBHeHHs: n—-ro nopsaka

dDyHIaMeHTaIbHAs CHCTEMA PeIleHHN OJHOPOAHBIX JIMHEHHBIX I depeHIHaAIb-
HBIX YPaBHEHHH 7 -ro nopska. MeTon BapHaIiy IIpOU3BOTBHEIX TOCTOSHHEIX IUIsl He-
OHOPOIHBIX IMHEHHBIX MU depeHIHaTbHEIX YPaBHEHHI 71 -TO IOpsIziKa.

Tema 9.4 OcoGbie TOUKH ¥ yeTOlHYHBOCTD

Ocobble TOYKH aBTOHOMHEIX CHCTEM: y3el, cemyo, Ghokyc, HeHTp. YCTORIHBOCTD

pemenuit o JlsmyHoBy, Gysxuum JlsmyHosa.

PA3JIEJI X. YpaBHenus: MaTeMaTHUeCKOi buznku

Tema 10.1 YpaBHenus B 4acTHBIX NPOH3BOHBIX

Knaccnuxanus nmuHeliHsx nugdepeHmatsapx YPaBHEHHH C YaCTHEIMH IIPOH3-
BOIHBIMH BTOPOTO NOpANKAa. YpaBHEHHE MalbIX IIONEPEdHBIX KodebGaHuit CTPYHBI.
YpaBHeHME TEILIONPOBOAHOCTH. I apMoHuYeckue GyHkimu. 3agada Komm. CMeman-
HBIE 33]]a4H.

PA3JIEJI XI. McciieqoBanue onepanuii

Tema 11.1 HccnenoBanue onepauHi

Hrpa B HopmanbHoit hopme, urpa c HyJIeBOM CyMMOIi, MaTpu4YHas Urpa, IieHa ur-
PBI, CeyIoBas TOYKA.

PA3JEJ XI1. IKCTpeMabHbIe 32Ja49H H BapHANMOHHOE HCUHCIeHHE

Tema 12.1 MeToas! onTHMH3anHH

OKCTpeMyM, JIOKanbHEIH SKCTPEMYM, YCIIOBHBIH 3KCTpeMyM (yHKumM. DyHKIms
Jlarpamxa.
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Tema 12.2 Bapuauuonsoe HeqHcIeHHe
Bapuanuonnas 3afaya. IIpousBozHbIe B BEKTOPHEIX IIPOCTPAHCTBAX: IIPOM3BOAHANL
II0 HaTpaBJIeHHUIO, Bapyuanus 1o Jlarpamky.
Tema 12.3 Beinyknas onTummnzanus

Beimykiiele MHOXeECTBa, BEITYKIIbIE (GyHKIMH, BBIMyKIIBIE 3KCTPEMAaNLHBIE 3aJd4H.
JIuHeiinas 3agaya, JBOMCTBEHHAS 3a1a9a.
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BOIIPOCHI 3K3AMEHAITMOHHLIX BUJIETOB

AnreGpa u Teopus uHce

1. Teopema 0 nemeHMH C OCTATKOM I LENbIX 4ucen. AmroputM EBxnumna.
IlpocTeie U cocTaBHEIE uMCIa, GECKOHEYHOCTH MHOXECTBA HPOCTHIX umceld. Oc-
HOBHas TeopeMa apu(METHKH.

2. KommuekcHsle uncia. AnreGpawdeckas U TPHTOHOMETpPHIECKas (hopMa KOM-
IJIEKCHOTO YHCNA. YMHOKeHHe KOMILIEKCHBIX YHCeJ B TPHIOHOMETpHYecKoii
¢dopme. Popmyna Myaspa.

3. Marpuupt u onepanuy Hax HUMH. Bunsr matpun, O6paTHas MaTpHua, KpHTe-
pHii CyIIECTBOBaHUS U METOMBI €€ BEIUMCIICHHUA.

4. Omnpenmenurend, X OCHOBHBIE CBOMCTBA. Teopema Jlammaca. Pasmoxxenue
ONPENIENHTEIA IO 3NIEeMEHTaM CTPOKH (cronbma). Onpenenurtens NPOU3BENCHUS
MaTpHII.

5. Cucrems! nuHeitHbIX ypaBHeHui. Teopema Kpomexepa-Kameman. Merons
I'aycca u Kpamepa. CucTeMbl OXHOPOLHEIX IMHEHHEIX YPABHEHMIA.

6. MHOrowieHs! OT OAHOM HepeMeHHOH. TeopeMa O Ae/eHMH MHOTOWIEHOB C
OCTaTKoM, TeopeMa be3y. KopeHb MHOrodneHa, KpaTHOCTb KOPHS, YHCIIO KOPHEH
MHorowieHa. Teopema 0O pasioXEHHHM MHOTOWICHA B IPOM3BENEHHE HEPHUBOJIH-
MBIX MHOTO4JIEHOB.

7. BekropHble pocTpaHCTBa. JIMHEHHAS 3aBHCHMOCTD M HE3aBHCHMOCTD BEKTO-
poB. basuc, pasmMepHOCT, KOOPAMHATE BeKTOpa. MaTpHia mepexoia OT OZHOTO
6a3uca Kk Jpyromy.

8. JluneiiHoe OTOOpaXeHHE BEKTOPHBIX [IPOCTPAHCTB, €r0 SAApo H 06pas. Mart-
pulia IMHEeHHoro oneparopa. Martpuia CyMMbI ¥ IPOH3BEEHHUs THHEHHEIX OIepa-
TOpOB. TeopeMa 0 cymme paHra u Aedexra JIMHEHHOro OrepaTopa.

9. bunvnelHble ¥ KBagpaTWuHble Gopmbl. KanoHmgeckuii Bun KBaJlpaTUIHOMN
¢opmsl. Anroputm Jlarpamka npuBeXeHHs KBaAPATHIHOH (POPMBI K KaHO-
HHYECKOMY BHAY.

10. HopmanbHBI BHA KBaIpaTH4HOLR GOopMBI HaJ IOJSMH BEIIECTBEHHEIX H
KOMILIEKCHBIX YHCell. 3aKOH MHEPIMH BEMECTBEHHOM KBapaTHaHol GopMel. 3Ha-
Koonpe/ieNleHHbIe KBaJpaTH4HEIe POopMEl, kpuTepuii CHibBecTpa.

11. EBiinosel  mpoctpaHcTBa. J[lnwHa BekTopa. HepaBencrso Komm-
BynsikoBckoro. OpToroHaNbHEIA H OPTOHOPMUPOBAHHELH 6a3uc. OpTOroHaIBHOE
JOTONHEHHE K NIOATIPOCTPAHCTBY.

AnanuTHYecKasi reoMeTpus

1. Bekrops! B npoctpasnctse E’, ckamsipHoe, BEKTOPHOE M CMEMIaHHOE IPOM3Be-
JIeHUA.

2. YgaBHerm IpSAMBIX Ha IIockoctd E2, mpsMerx u mmockocteii B IIpOCTpaH-
crBe E.

3. Omnnurc, runep6ona, napaGona, Mx ypaBHEHHS U CBOICTEA.

4. Kaaccndukalnus KPUBLIX BTOPOro NOpAAKa Ha miockoern E2,

5. llonstne adounnoro mpocrparcrsa A", npuMepsl. Iltockoctd B A" u ux
YpaBHEHHS.

6. Apdunnas obonouxa MHOXECTBA TOYEK. B3aMMHOE pAacIONOXeHHE NBYX
mIockocTel B ahpdbuHHOM npocTpancTee A",
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7. lloHsATHE €BKIMOBA TOYEUHOro mpoctpancTBa E. OpTOroHansHOCTE ILIOC-
xocteii B E”. PaccTosinHe 0T TOYKH 70 MJIOCKOCTH.

HuddepennnanbHas reoMeTpHus H TONOIOTHSA

1. Kpussie Ha mnockocté E2 u B npocrpancTse E’, crioco6sr 3a1anus KpPUBBIX.
HartypansHas napametpusanus KpuBoii.

2. KpuBusHa © KpydeHHE KpHBOH, MX TeOMETPHYECKHH CMEICT. PopmyJibi
Dpene.

3. Iosepxsoctu B E* 1 ciocoGsr ux 3aganus. KacatenbHas IIOCKOCTD 1 HOp-
MaJslb B TOYKE IIOBEPXHOCTH.

4. IlepBas pynaamenTa/bHas (opMa NOBEPXHOCTH M 33Ja4H, pellIaeMbIe ¢
ee NOMOIIbLIO.

5. HopMmanbHast KpuBH3HA IOBEPXHOCTH. BTopas dyHnamenTansHas popma mo-
BepxHOocTH. [TonHas (rayccoBa) kpuBusHa. Teopema ICayccea.

6. IlonsaTre Tomonormueckoro mpoctpaHcTBa. CrocoObl 3alaHWsS TOIOJIOTHIA,
CpaBHEHHE TOIIOJIOTMi. BHyTpeHHOCTD, 3aMBIKaHKE, IPaHMIla MHOXECTBA B TOIIO-
JIOTHYECKOM ITPOCTPAHCTBE.

7. HenpeprsiBHbIE 0TOOPaXXCHHA TOIOJIOIWYECKHX HMPOCTPAHCTB M HX CBOMCTEA.
KprTepuu nenpepriBHocTH. ToMeomopdusm.

8. KoMnakTHble ¥ CBA3HBEIE TONOJOTHYECKHE IIPOCTpaHCTBA. KpuTepmum KoM-
MIAKTHOCTH METPHYECKOT0 MPOCTPAHCTBA.

MaremaTu4eckuii anaiu3

1. MHOXeCTBO BeIIeCTBEHHEIX 4mcel. BaxHeiimme momMsHoxectsa B R ¥ mx
MomHocTs. Teopema KanTopa 0 HecueTHOCTH MHOXECTBA BEIIECTBEHHBIX JHCEL.

2. Yucnossle MHOXKECTBA M MX rpaHuibl. Teopema JIefeKMHa O CYILIECTBOBa-
HUW TOYHBIX I'PaHMII.

3. Ilpenen mocnemoBaTeNBHOCTH M €r0 CBOWCTBA (€IMHCTBEHHOCTH, ONEPALIHH
HaJl IOCIIEOBATENbHOCTSMH, IIPEAENbHEIN epexo/] B HepaBeHCTBaX). Teopema o
npenejie MOHOTOHHOM mociieqoBaTeabLHOCTH. Yncio Diinepa.

4. Kpurepuii Komm cXoOMMOCTH NOCIENOBaTeNbHOCTH. llpefenbHas ToYKa
MHOXeCTBa B R, nemMma bonsliano-BeliepmTpacca o cymecTBOBaHHY NpeelbHOM
TOYKH.

5. Teopema KanTopa 0 cTArHBaromecs MOCIEA0BATENEHOCTH OTpe3koB. Jlemma
Bopens-JleGera o mOKPHITHSIX 0TPE3Ka HHTEPBAJIAMH.

6. Ilpenen dbyHKIMH B TOYKe H HempephIBHOCTS. OCHOBHEIE TEOPEMBI O HEIpe-
PBIBHEIX QYHKIHAX (qBe TeopeMs! Bonpuano-Komm, nee Teopemsbl BeiiepmTpac-
ca).

7. IlpousBonHas u nuddepeHmupyeMocts, mpasmwia auddepeHIEPOBaHL.
IIpoun3BoaHasT KOMIIO3MITMH, IPOM3BOJHAS O6PATHOM (QyHKIIHIH.

8. Teopembr ®epma, Poms, Jlarpanxa (o koHeuHnbIX mpupamennnx), Komm
(06 oTHOIIEHKUH NIpUpaIEeHHi]).

9. IlpaBuia JlonHTads pacKpeITHS Heonpee/ieHHOCTe.

10. ®opmyna Tetinopa ¢ ocraTkamu B Gpopme [leano u Jlarpamxka.
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11. Onpenenenue unrerpana Pumana s ynxnuit oxHolt mepemennoii. Heo6-
XopuMoe ycioeue uHTerpupyemoctd. Cymmsl ap6y ¥ MX CBoiicTBa, KpHUTEpHif
HHTerpupyemMocTH. Kiiaccrl HHTerpupyeMeIx hyHKImii.

12. Tuddepernupyemocts unTerpana c HNEepEMEHHBIM BepXHUM IpefenoM. Cy-
IecTBOBaHHE NePBOOGPA3HOM AJIA HenpepLIBHO ¢ynxnun, gpopmyna Helo-
ToHa-Jleii6nnna. ViHTerpupoBanue mo 4acTaM ¥ 3aMeHa IIEpeMEHHEIX B OIpe/ie-
JICHHOM HHTErpaJe.

13. TlonsATHE 9HCIOBOTO psAfa, CXOAANIHECH U pacxonsimuecs psnsl. Kpurepuii
Komm cxomumoctd 4ucioBeX psjios. Ilpu3sHaku CXOOMMOCTH MOJIOXKHTENHLHBIX
panoB (Komw ¢ xopreM, [lanambepa, aycca).

14. A6comoTHas ¥ ycIOBHAA CXOLUMOCTh UHCIOBEIX psnos. llpusnakn dups-
XJie B AGens.

15. @ynxunoHaNbHEIE PAMEI M OCIEN0BATEILHOCTH. PasHOMepHas cxomuMocTs.
Kpurepuii Komu pasaoMepHO# cxomuMocTH. Ilpusnaku Beitepmtpacca, AGens u
Hupuxiie 118 paBHOMEPHOH CXOMMMOCTH.

16. VinTerpanbHbie MpecTaBIeHus 9aCTHYHEIX CYMM TPUTOHOMETPHYECKOTO Psi-
na Oypee. Jlemma Pumana-JleGera. IIpyHnun noxamu3amuu. VcioBus CXOTHMO-
CTH ps/10B Dyphe (B TOUKe U paBHOMEPHOI).

17. Indpdepentimapyemocts u gacTHEIE IPOM3BOJHEIE (PYHKIIMM MHOTHX Ilepe-
MEHHBIX, IPOM3BOJHAS IO HANpPABIEHHIO, IPajueHT. [IpON3BONHbIE BHICOIMX IIO-
pAnKoB, Teopema I1IBapiia 0 paBeHCTBe CMEMAHHEIX IPOM3BO/IHEIX.

18. JlokanbHbIe 5KCTpeMyMBI DYHKIHH OHOM M MHOIHX nepeMeHHEIX. Heobxo-
AAHMBIC yCITIOBUA ¥ JOCTATOYHBIE yCIOBHSA JOKATBHOIO 3KCTpEMyMa (yHKIHH.

19. Teopems! o HesiBHO# U 06paTHOl GYHKUMSIX, YCIOBUS HX nuddepeHrImpye-
MOCTH ¥ (DOPMYIIBI [/l HPOM3BOAHELX.

20. Mepa Xopnara B R" u ee cBoiicTBa: MOHOTOHHOCTb, aTUTHBHOCTB, Cy6as-
JUTUBHOCT.

21. Wnarerpan Pumana B R" u ero cpoiicTsa. Csenenue unTerpaina x IIOBTOPHOMY
(Teopema ®y6uHu), 3aMeHa TepeMeHHOi B KpaTHOM HHTerpaile.

22. KpuBonuHejiHEIe HHTErpas! H KX OCHOBHEIE CBOHCTRA. Dopmyna I'puna.

Teopns dpynxumii koMnaexcuoro nmepeMeHHOoro

1. TlpousBoxHas OT (GYHKUHH KOMILIEKCHOTO IIEPEMEHHOI0 M €€ reoMeTpude-
CKHH cMBICH. YcnoBus Komm-Pumana.

2. DneMeHTapHBIE aHATUTHYECKHE QYHKIMH (3KCIIOHEHIMabHAS, Jorapuhmu-
eCKad, CTeNeHHAasd, TPHTOHOMETPUYECKHE W THIepOOIHYecKHe H obpaTHble K
HUM).

3. Wurerpanshas Teopema Komm. HAurerpantuas ¢popmyna Kown.

4. Crenennsle psanel. ®opMyina Kommu-Anamapa. Pasznoxenne anamutaueckoit
dyuxuyn B psax Teiinopa. CBoMCTBa aHATHTHYECKIX GbyHKIHI.

5. Pa3yioxkende aHaIHTHYECKOM ¢yaxknun B psg Jlopana. H3zonuposanHbie
0COOEIe TOYKH M HX KIIacCH(HKAIWL,

6. BerueTsl 1 GOPMyYIIHI VI MX BEIIHCIICHHSL, Teopema Komm o Berderax. Beruer
B 6ECKOHEYHO yIaleHHO} TouKe. Teopema o monHol cymMmMe BEUeTOB.
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DyHKIHOHAILHBIH aHATH3

1. Obmee moHATHE MepEL. ITpogomxenue Mepsl. ITpomomkeHue Mepsl 1o JleGe-
ry. Meper Jle6era u JIebera-Ctuntseca ua R.

2. Hnrerpan JleGera u ero cBoiicTaa.

3. IlpocTpaHCTBa CO CKANSPHEIM IIPOU3BENECHHEM, THIE0EPTOBO MPOCTPAHCTBO.
HepasenctBo Komm-Bynsikosckoro.

4. TIpoctpanctso L,(T,u), HepaBeHCTBO I'énpnepa, MUHKOBCKOTrO, ITOJTHOTA.

5. Teopema Banaxa (NpEAIAN CHKEMAIOIIHX oTobpakenuii) U ero npuMeHe-
HUeE K HHTETPAIbHBIM YpaBHEHHAM.

6. JluHelHEle HETIPEPHIBHEIE OIIEPATOPEL. Hopma omneparopa. ITpumepsr.

7. Teopema o 3aMbikaHuM 06pa3a JimHeliHOTO, HeNpepLIBHOIO omeparTopa.
Teopemsr @penronsMa A MHTETPaNbHEIX YPABHEHMUIH.

Teopus BeposiTHOCTelH M MaTeMaTHYeCKas CTATHCTHKA

1. Axcuomatuka Konmoroposa. YcoBHEIE BEPOSTHOCTH.

2. YucroBble XapaKTEPUCTHKHA CITydaifHEIX BEIMYMH — MaTeMaTHIECKOe OXupa-
HHe, TUCTIepCHs, KOIhGHUIHMEHT KOPPEISIUT U UX CBOMCTEA.

3. KpaTepnH He3aBHCHMOCTH CAyYaiiHBIX BeJHYHH (mmckpeTnsbIii, aGco-
JIIOTHO HenpepbLIBHbLIH).

4. llenTpanbHas NpefeJbHAS TeopeMa AJs OJMHAKOBO pacnpeaeeHHBIX
claraeMsix.

5. 3axoH GoNBIMX YHCeL.

6. Hepasencrso u Teopemsr Komvoroposa.

Auddepennnannasie ypapnenns

1. KpaTepnii ypaBHeHHS B HOJHBIX anddepeHunanax.

2. Ba3uc NpocTpPaHCTBa pemieHHi JHHeHHOro Au¢depennnaIbHOro ypas-
HEHHS N-T0 NOPAIKA.

3. Teopema CymecTBOBaHNS ¥ €AMHCTBEHHOCTH pelleHus 3anagu Koy IUIA CH-
cTeM I hepeHIHANBHEIX YpPaBHEHHI.

4. Jluneiinsle oqHOpOAHEIE MU (epeHIHATEHEIE ypaBHeHu: 2-ro nopsaka. Ko-
neGaTeNbHEIH XapaKTep pemeHHit.

5. JluneiiHEle ypaBHEHWS B YaCTHEIX IIPOM3BOIHEIX IIEPBOro nopsaka. 3anaya
Kommi. Cxema e€ pemenus.

6. JluneiiHbIe OTHOPOIHEIE CHCTEMEI C IIOCTOSHHBIMHA ko3ddunuentamu. Meron
Oiinepa.

7. IloHATHE YCTOHYMBOCTH pelernit U pepeHIHanbHEIX ypaBHeHuit. MeTon
¢byHxuwit JitnyHosa.

YpaBHenus MaTeMaTH4ecKoii (pU3HKH

1. Knaccuduxamus muHeHHBIX mudQepeHIHanbHbIX YPaBHEHUH C YacCTHBIMH
IPOU3BOAHBIMH BTOPOTO MOPSIIKA.

2.Pemenne 3agaun Komn 115 oqnopoaHoro ypasHenus Kone6anuii CTPYHBI.
Dopmyaa [Janambepa.

3. IlpaHuHMn MakCHMyMa 1JIS ypaBHEHHS TEeNJIONPOBOAHOCTH.

4. TeopeMbl eIWHCTBEHHOCTH peIleHHs 3amaud Kommw u IIEPBOH HavYaJIbHO-
KpaeBOH 3aj1a4y JUIA ypaBHEHUS TEIUIONPOBOIHOCTH.
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5. OcHoBHEIe KpaeBEIe 3a/ia9u s ypaBHeHus [TyaccoHa.
6. CsoiicTBa rapMOHHYECKHX (QYHKITHIA.

HccnenoBanne onepauuii
1. Marpuunsie urpel. lena. Cexnobas Touka. Haxoxknenne nens: u ceJ10-
BOH TOYKH.
2. OcHoBHas Teopema 0 HOTOKe (TeopeMa O max- | min- pa3pesax).
3. HeobGxomuMsle M JJOCTATOYHEIE YCIOBMS CYINECTBOBAHHS 3HNepoBa LKKIA B
rpade.
4. TeopeMa 0 pasnOXEHUH IOTOKUTETHHOIO HOTOKA.

JKCTpeMabLHbIE 3a1a44 H BADHAIIHOHHOE HCYHCIeHHe

1. Meton muoxureneii Jlarpansxa.

2. Heobxognmoe ycI0BHE 3KCTPEMyMa B KJIACCHYECKOl BapHallHOHHOM 3a-
nave (ypaBHeHme Jiinepa-Jlarpanixa).

3. Teopema Kyna-Taxkepa.

4. IlpousBojHbIe B BEKTOPHEIX IIPOCTPAHCTBaX( IIPOM3BOJAHAS 10 HaIIPaBJIEHHIO,
Bapuanus 1o Jlarpanxy).

5. YcrnoBus ONTHMANBHOCTH [IEPBOTO H BTOPOTO ITOPAAKOB B 3a7a4e ONTHMH3a-
MK € OTpaHNIEHUAMH-PaBEeHCTBAMH (3a/1a4a yCIIOBHOM ONTHMM3ALHH).

6. Teopema o CymecTBOBaHMH SKCTpeMyMa (T. BeitepmTpacca).
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