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Yue6Has mporpamma cocraeiesa Ha ocHose OCBO 1-31 03 01-2013 (30.08.2013) m
yueGHOrO miaHa (perucrpanuonnsiit Ne G313-183/y4.; 30.05.2013) gna crenuanbHO-
cti 1-31 03 01 Matemarnka, HanpaBieHus cnennansHocTd 1-31 03 01-02 Maremarn-
Ka (Hay4HO-IIefaroruyeckas [AeiTeNsHOCTh) (3a04Has (opma MOTyueHHUs obpa3oBa-
HUSA).

COCTABMTEJIH:

JI.I'. MenBezneB, A€KaH MEXaHMKO-MaTeMaTHIECKOIO daxynpTeTa, KaHAUAAT (HU3.-Mar.
HayK, JOLEHT;

B.B. Bersm-Kpupen, 3aB. kadenpoii Beicielf anreGpa 1 3aluThl HHGOPMALHH, JOKTOP
¢u3.-MaT. HayK, Ipodeccop;

A.JL. TrankoB, 3aB. Kadenpoi MatemaTideckoif KuOepHETHKH, JOKTOp (u3.-Mar. HayK,
pogeccop;

B.U. I'pomak, 3aB. kadepoii muddepeHEaIbHEX YPaBHEHUH U CHCTEMHOIO aHaIN3a,
JOKTOp (M3.-MaT. HayK, Ipodeccop;

B.I'. KpotoB, 3aB. kKadenpoii Teoprs GyHKIHUH, TOKTOp QuU3.-MaT. HayK, mpogeccop;
A.B. Jle6enes, 3aB.xadeqpoil HEIMHEHHOIO aHANHW3a H aHAJIMTAYECKOM SKOHOMHUKH,
NoKTOp (pu3.-MaT. HayK, mpodeccop;

B.C. Pomanuuk, 3aBeayromuit kagenpoit Be6-TEXHOIOIMA U KOMIIBIOTEPHOTO MOJIENIH-
pOBaH¥us, KaHAUAAT (HHU3.-MaT. HayK, JOLEHT;

B.U. SInueBckuii, 3aB. kageapoii reOMETpHH, TOIIOJIOTMM W METOAMKHM NpENoJaBaHuA
MaTeMaTHKH, HOKTOp $H3.-MaT. HayK, npodeccop, wieH-koppecnionaeHt HAH benapy-
CH.

H.b. SI6noHcKas, goueHT kKadeapsl obiied MareMaTHKM ¥ MHQOpMATHKH, KaHIUIAT
¢u3.-MaT. HayK, JOIIEHT.

PEKOMEHIOBAHA K YTBEPXKIEHHIO:

Y4e6GHO-MEeTOAMIECKOi KOMUCCHel MeXaHIKO-MaTEMaTHIECKOro GaKybreTa
(npotokon Ne_ A ot _ A& . 72 201 7 1.);

CoBeTOM MeXaHHKO-MaTeMaTHIeCKoro GaKyibTera
(mpoTokom Ne L or 3770 201 #r.);

Hay4HO-MeTOIM4eCKHM COBETOM BeT0pyccKoro rocyn1apcTBEHHOTO yHUBEPCHTETE
(npotokon Ne L ot __ /5. 77 . 201 #r.)

OrtBercrBeHHEbIH 3a pefakuyio: B.I'. Kporos
OtBeTcTBeHHEBIH 32 BEITycK: H.b. fI6nonckas
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MNOSsSICHUTEJJBLHASA 3ATIHCKA

Ha rocyiapcTBEeHHOM 3K3aMeHe IT0 CIIEHUATBHOCTH CTYAEHT JOJDKEH

3HATH:

— ompelelieHUs IOHATHH, yIaCTBYIOIIKX B POPMYIMPOBKaX TEOPEM, KOTOPEIE OH
H3J1araer;

— TO4YHBIe (GOPMYIIMPOBKY MaTeEMaTHYECKHX TEOPEM;

— (hOPMYIIUPOBKY JIEMM U TEOPEM, HCIOJIB3YEMEIX IPH AOKa3aTENbCTBAX.

YMETh:

— IPUMEHATH TEOPHIO K PEIICHHIO 33434 M WIIIOCTPHPOBATH OIPENENCHUA Ma-
TEMaTHIECKUX MOHATHI H GOpMyITMPOBKH TEOPEM IPOCTHIMU IPAMEPaAMH,;

— MPOBEPATH BBITOJHUMOCTE YCJIOBHH T€OpEM, IPHMEHAEMBIX IMPH 0Ka3aTelb-
CTBax.

Ynenr! 'ocymapcTBeHHON 3K3aMEHAIMOHHOM KOMMCCHH MOIYT Ipefjiarath CTy-
IEHTy B Ka4eCcTBe JONOMHUTENHHBIX BOIPOCOB pa3top IMPOCTEIX IPHMEPOB, ONpeaeIe-
Hus 1 GOPMYIHPOBKHU TEOPEM K3 IPOTPaMMBEI.

Bompockl, BEIAEIEHHEIE XUPHBIM IIPH(TOM, H3NAratoTCs ¢ J0Ka3aTeIbCTBAMH.
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COJEPXKXAHHUE YUEBHOI'O MATEPHAJIA

PA3JIEJI I. AnreGpa H TeopHs YHCEJI

Tema 1.1 ApudmeTHra HEJbIX YHCE

JlenuMoCTh INEJNEIX YHCEX M ee cBoiicTBa. Teopema O JeleHHH C OCTaTKOM.
HawmGonpmuit o6mmit Aenurens. Anroput™ Esxmuaa u 3anuce HOJI B BuAe 1enovuc-
JEHHOM MMHEeHHON KoMOMHaIMy. B3auMHO IpOCTHIe YHCiIa, KPUTEPHH B3aMMHOU mpo-
crothl. Hammensmee obmee kpaTtHoe. [IpoCTEIe M COCTaBHBIE 9HCINA, GECKOHEIHOCTE
MHOJECTBA IPOCTHIX drcell. OCHOBHAas TeopeMa apUPMETHKH.

Tema 1.2 Iloie KOMIIEKCHBIX YHCEJ

Omnpe/ieneHne KOMIUIEKCHEIX ducell. Anrebpamieckas Gpopma KOMIUIEKCHOTO THCIIA.
KoMruiekcHoe compshkeHre. KoMIUlekcHas IUIOCKOCTb. MoOAynb W apryMeHT KOM-
IUTeKCHOTO gucia. TpuroHomeTpuaeckas ¢hopMa KOMILIEKCHOTO YHCla. Y MHOXEHHE U
JeJIeHre KOMILTIEKCHEIX JHiCell B TPHrOHOMeTpHdIecKoi hopMe.

Tema 1.3 MBoro4jieHsl

Konbo MHOTOWIEHOB OT OHOM IepeMeHHO# Hajx noneM. CTeneHbh MHOrOWwIeHa H
ee cBoiicTBa. TeopeMa O JETEHWH C OCTATKOM MJs MHOTOWIEHOB. Teopema besy m
crencTeHs U3 Hee. HempuBoaumele MHOTOWIEHEL. TeopeMa O pas3iioKeHUH MHOrO4ieHa
Ha HENPHBOIMMEIE MHOXUTEIHM. 3HaYCHHE MHOTOYIEHa B TOUKE, KOPEHb MHOTOWIEHA.
KpaTHOCTE KOpHSI MHOTO49JIEHA.

Tema 1.4 MaTpunb! K onepandn HAJ HAMH

TToHsATHE MATpHIEI pa3Mepa mxn. BUIEI MaTpuil: KBaJpaTHas MaTpula, Auaro-
HalbHAas MATpHIA, BEPXHAA U HIDKHSA TPEYroJibHas MarTpHila, ¢IHHHYHAs MaTpHIIa,
HyJleBas MaTpHIA, BEKTOP-CTPOKa, BEKTOp-cTonben. PaBeHCTBO MaTpHII. Onepauyn
HaJ MaTpHI[AMH: CIIOXKEHHE U YMHOXXEHHME MATpHL], YMHOXEHHE MaTPHIE! Ha CKallip,
TpaHconupoBaHue. CBojicTBa omepanuit Hax MaTpuuamu. ObparHas MaTpHila, KpUTe-
pHii CYIIECTBOBaHMSA M METOJEI €€ BEITUCIICHUS.

Tema 1.5 Oupenennrean

OmnpeeuTeTH BTOPOro U TPEThero mopsakoB. Onpesenurens KBagpaTHOH MaTpH-
Ipl TPOM3BOIBHOIO MOpsiIKa M ero cBoicrsa. OnpenenuTens TPaHCIIOHUPOBAHHOM
MaTpuIE. MUHOpH ¥ anreGpandeckue HononHeHus. Teopema Jlammaca. Pa3znoxeHue
OmpeieNIUTeNs IO CTpoKe U cTonbity. Onpezenurenb NPON3BEICHNSA KBaJpATHBIX MaT-
puil.

Tema 1.6 CacreMbl JuHEHHBIX ypaBHEHHH

Marpuanas 3amuch nuHeiHo# cucteMsl. Teopema Kponexepa—Kanemmm. MeToasl
I'aycca u Kpamepa. OmHOpOIHEIE CHCTEMEI, YCIIOBHE CYIIECTBOBaHH HETPUBHAIIBHOTO
pemenwsa. OyHIaMeHTaIBHAS CHCTEMA PELIEHUH.

Tema 1.7 BexTopHble NPOCTPAHCTBA

Onpenenenne u npuMepsl. CrucreMa 06pasylonyx, KOHETHOMEPHEBIC MPOCTPAHCTBA.
JIuHelHAas 3aBUCHMOCTD M HE3aBHCHMOCTh BekTopoB. basuc, pasmeprocTs. KoopauHa-
THI BEKTOPa, KX M3MeHeHre IpH N3MeHeHnH Gasuca. MaTpuna nepexoza OT OXHOTO 6a-
3Mca K Ipyromy, npeobpa3oBaHue KOOPAMHAT BEKTOpA.

Tema 1.8 Jinneiinbie oToOpakenus

JIuneiiHoe oroGpaxkeHHe, ero aapo W obpas. Panr m nedekr. Anrebpauwdeckue
ZeficTBHS Haj THHEHHBEIMH OTOOpaXXKEHUSIMH: CyMMa, YMHO)KEHHE Ha KOHCTaHTYy, KOM-
no3unys. JIMHEHHEIA omepaTop M ero MaTpulia. MisMeHeHHe MaTpHIbl OlepaTopa npu
nepexofe K Apyromy 6asucy. MaTpulia KOMITO3HIIMA ¥ CYMMEI JINHEHHBIX ONEpaTopOB.
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Tema 1.9 BuanHelinbie H KBaJpaTHYHbIE GOPMBI

BumHeiHas hopMa Ha BEKTOPHOM IIPOCTpaHCTBe, ee Marpuiia. VismMeHenue mar-
purIbl GuTHHelHON (OPMEI IpK H3MeHeHuH Gasuca, paHr QOpMBL. KsagpaTtuganas ¢op-
Ma ¥ ee Marpuna. KanoHudeckuil BUJ GUIMHEHHOW ¥ KBaJpaTHIHOH ¢dopmel. Anro-
put™ Jlarpamxa IpUBeIeHHs KBaJpaTHIHONW (HOPMBI K KaHOHMYECKOMY BHILY. Hop-
MaJIBHEIA BHJ BEIIECTBEHHOM M KOMILIEKCHOW KBaJpaTHIHBIX (opM. 3aKoH HHEPIMH
BEIIECTBEHHBIX KBaJpaTWIHEIX (hopM. 3HaKOOIIpeAeJeHHBIE KBaIpaTHIHBIC bopMEI,
kputepuii CHIBEBECTpA.

Tema 1.10 EBkIuI0BLI HPOCTPAHCTBA

EBKunoBsl IpocTpaHcTBa. JymHa Bekropa. HepasencrBo Komm-ByHSKOBCKOTO.
Vron Mexay Bekropam#. OpTOroOHaJBHBI W OPTOHOPMHPOBaHHBIM 6asuc. Oproro-
HaJILHOE JOIOTHEHNE K ITOATIPOCTPAHCTBY.

PA3JIEJI II. AmanuTAYecKasi reoMeTpus

Tema 2.1 BexTopsbl

ITonste BeKTOpa B IIPOCTPAHCTBE E®. JTuneiino 3aBHCHMEIE ¥ JMHEHHO HE3aBHCH-
MBIE CHCTEMEI BEKTOpOB, 6asucel U adduHHEIe penepsl. KoopuHaTel BEKTOPOB U TO-
gek. CKaJlIpHOE, BEKTOPHOE ¥ CMEIIaHHOE IPOU3BE/ICHHs BEKTOPOB.

Tema 2.2 AdPrnBas reoMeTpHs

YpaBHEHHS NPAMBIX Ha INIOCKOCTH EZ, IpsMEIX M IIOCKOCTeH B IPOCTPAHCTBE E.
TlousTue adounHoro npocrpancrsa A" ahdHHHEE penephl B A". k-MepHEIEe ILIOCKO-
ctu B A", crtocoOBI MX 3afaHus, B3aUMHOE PacCIIOJIOKEHHE ABYX mockoctel. I'pyrmst
apGHUHHBIX Ipeobpa3oBaHui IJIOCKOCTH E* u npoctpancrsa E°, abdunHas reoMeTpys.

Tema 2.3 EBKIHA0BLI IPOCTPAHCTBA

TIoHSTHE eBKIMIOBA TOYEYHOro IpocTpaHcTBa E", OPTOrOHaIBHOCTS ILTOCKOCTEH
B E". PaccTosHHEe MEXIy IBYyMs ILIOCKOCTSMH. I'pymIEl ABMDKEHUH IIIOCKOCTH E’n
IPOCTPaHCTBA E’, eBKIMI0Ba TeOMETpHSL.

Tema 2.4 KpuBbie H NIOBEPXHOCTH BTOPOro NOpsigka

DJUMICH, THIep6oNE], Mapabomisl. DIUIHICOM/IE, TUIepOOIOHIEL, apaboIouaLL,
IIWIHHAPEL ¥ KOHYCHl BTOPOT'O IOpsi[iKa B IIPOCTPaHCTBE E>. ®urypsl BTOporo nopsjaka
B mpocTpancTBax A" n E".

PA3JIEJI III. MudpdepennuaibHas reoMeTPHsS H TONOJOTHA

Tema 3.1 Kpusnie

Tloustre kpuBoii. HaTypansHas napameTpu3saiis kpusoid. Penep @pese. DopMyIBI
®pene. KpuBu3Ha U Kpy4eHHE KPHUBOH.

Tema 3.2 IloBepxHOCTH

Iousite moBepxHOCTH. Ileppas dyHAameHTanbHas ¢opma moBepxHOCTH. Bropas
¢yanamentanbcHas Gopma nosepxHocTH. HopMmanbHas KPUBM3HA IOBEPXHOCTH. Ilon-
Hasl ¥ CpeHss KpUBU3HA. THIIEI TOYEK Ha IIOBEPXHOCTH.

Tema 3.3 MeTpHYecKHe H TONOJOTHYECKHE IPOCTPAHCTBA

TTOHATHS METPHYECKOTO ¥ TOIOJIOTHIECKOro IPOCTPAaHCTB. 3aMbIKaHHE, BHYTPCH-
HOCTh M TpaHHWIa MHO)XXECTBA B METPHIECKOM H TOIIOJIOTMIECKOM IIPOCTPAHCTBAX.
TToJIHOE METpHYECKOe pOoCTpaHcTBo. HenpepriBaEle 0TOGpaXeHU. TomeoMopdu3M.

Tema 3.4 KoMOakTHOCTD H CBAI3HOCTh
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IMoustre kKoMmakTHOCTH. KpHUTepuy KOMIIAKTHOCTH METPHYECKOI0 IPOCTPAaHCTBA.
CsizHocTh. IIoHATHE CBA3HOM KOMIIOHEHTHI TOMOJOrMYECKOTO MPOCTPaHCTBa. JInHei-
Hasl CBA3HOCTG.

PA3IIEJ IV. MaTemMaTH4eCKHH aHATH3

Tema 4.1 MuoxecTBa H QyHKIIHH.

TTousTHE MHOXECTBA, OTHOIIIEHHA BKIIOYEHHS M PaBEHCTBA MHOXECTB, ONepalliy
Hag MHoXecTBaMH. OTHOINEGHHs, OTHOINEHHE 3KBHBaleHTHocTH. OOluee moHATHE
}yHKuuH, 06passl U IPooGpaskl 3NEMEHTOB M MHOXeCTB. KoMIO3HIMs, CIOPBEKIM,
HH'BEKIUS, OMeKIs, oopaTHas GpyHKIH. MOMHOCTE MHOXECTBA.

Tema 4.2 Uncsia H DOCJIeI0OBATEILHOCTH

MHOXECTBO BEIIECTBEHHBIX YHCE]l, €r0 BaXKHEHIHe NOJMHOXECTBA. TOYHEIE Ipa-
HUITEl 9HCIIOBEIX MHOXecTB. OmpeelecHwe Npedena IoclexoBarenbHOCTH. IIpenen
MOHOTOHHOI# TOCJIeZIOBaTeIFHOCTH, duciio Ditnepa. Kpurepuit Ko cXoguMocTH 1o-
cieoBaTeNbHOCTH. Pasnuunbie (GOpPMBI IONTHOTHEI MHOMXECTBA BEIIECTBCHHBIX YHCE]L.
YacTWIHEIE MPEIEIE! TOCIEN0BATeIbHOCTH, BEPXHUHA U HIKHUHA IIPE/IEIBl.

Tema 4.3 PyHKuuH OJHOH NEepeMEHHOH B PAABI

Omnpezpenenne npenena Gyrkauy B Touke. I19Th 3aMedaTeNbHbIX NpeaenoB. Ompe-
[eJIeHre HeIpepLIBHOCTH (GyHKIMK B TOUKe M Ha MHOecTBe. OCHOBHBIE TEOPEMEI O
QYHKIMIX HeTpephIBHBIX Ha oTpe3ke (Beiiepmrpacca u Bonsnano-Komm). IlonsaTue
paBHOMEpHOM HepephIBHOCTH, Teopema Kanropa. OmpereneHue IPOM3BOXHOH H
madbdepermpana byHKIUA OXHON IepeMeHOMH, Tabmina mpou3BoAHEIX. OCHOBHEIE TEO-
pemsl o muhdepermpyemsx ¢pynkmsix (Pepma, Jlarpamka, Komm). IIpasuna Jiomnu-
tans. ®opmyna Teitnopa ¢ ocrarkamu Ieano u Jlarpamka. Mccienobanue byHKIMH C
[OMOIIBIO [IPOM3BOIHOM (3KCTPEMYMEI, MOHOTOHHOCTB, BBIIyKIOCTE). IloHsATHE MEp-
BOOOpas3HOM W HEONpeNeIeHHOTO HHTerpaa, Tabiiia HHTerpaloB. Omnpenenenue UH-
terpana Pumana. Cymmer JapOy, KpuTepuid MHTETPHPYEMOCTH, KIacChl HHTETPHpPYe-
MeIx yrkmait. ®opmyna HeioroHa-Jleii6rauma. HecoGCTBEHHBIE MHTETPAIEI [IEPBOTO U
BTOpOro poza. IloHaTre TUCIOBOrO psifia. AGCOMIOTHAs U YCIOBHAs CXOAUMOCTD THC-
NOBHIX psiioB. IIpH3HAKH CXOMMOCTH [OJOXUTENLHEIX psiioB ([lanambepa, Komm, Pa-
abe, I'aycca). Ilpusnaku [lupuxiie u Abens. Psg @ypse, ycloBHs CXOAMMOCTH A/
®ypse (B Todke U paBHOMepHO#). CBolcTBa CyMMBI (QYHKIMOHAIBHOTO psija (uempe-
PBIBHOCTB, TH(depeHIpPyeMOCTh, HHTETPUPYEMOCTS).

Tema 4.4 DyRKIAHA MHOIHX HepeMeHHbIX

Toustre muddepeHpyeMocTr GYHKINA MHOTHX MepeMeHHbBIX. JacTHBIE MPOU3-
BOZHEIE, [POM3BOIHAS IO HATPABIEHHIO, TPAJHEHT M €r0 IeOMETPHYCCKUH CMBICI.
Matprmna SIko6u. Teopembl o HesBHON M 06paTHOH GyHKIMH. DKCTPEMYMbI byHKIMiA
MHOTHX IepeMeHHBIX. Heobxomumoe ycIoBHre, JOCTATOIHBIC YCIOBHA CYIIEeCTBOBAHMS
3KCTpEMyMa.

Tema 4.5 KpaTHble, KpEBOJIHHEHHBIE H OBEPXHOCTHbIE HHTErPAJbI

Onpeznenenre naTerpana PuMana Ha eBKIHIOBEIX MpocTpaHcTBax. OHpesenenue
KPHMBOIMHEHHLIX HHTErpalioB 1-ro u 2-To pona. ®opmyuna I'puHa.

PA3JIEJI V. Teopusi QyHKIHH KOMIJIEKCHOI0 NepeMEHHOI0
Tema 5.1 AnaJuTHYECKHE QYHKIMH
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IMpousBoaHas (YHKIHMM KOMIUIEKCHOIO IIEPEMEHHOTO H €€ TI'eOMETPHIeCKHi
cMmbIcl. YcnoBus Komu-Pumana. Axanutudueckas ¢yukuusa. VIHTerpajibHas Teopema
Koum. UuterpansHas dopmyina Komw.

Tema 5.2 CreneHnble pAAbl H BHIYEThI

CreneHHOM psf, pamuyc cxomumoctH, dopmyna Komm-Apamapa i pamumyca
cxomumocth. Pap Teiinopa. Psax Jlopana. M3onupoBaHHbIe 0COOBIE TOUKH M MX Kiiac-
cuduxaiys. OCHOBHas TEOPEMA O BEIYETAX.

PA3JIEJI VI. ®yHKIHOHAJbHBIH aHAJIH3

Tema 6.1 Mepa m muTerpai Jlebera

Komblia, anre6pel, o -anreOpsl MHOXeECTB. Mepa Ha Kojblle MHOXECTB. O -
aTUTHBHAS MEPa Ha KOJIbIle MHOXECTB. bopeeBckre MHOXECTBA, NPOJIOIDKCHHE Me-
pr1 110 JleGery. ViamepruMele MHOXeCTBa. MsMepumele ¢yHkimn. MATErpan JleGera.

Tema 6.2 MeTpruecKkne H HOpMHPOBaHHbIE NPOCTPAHCTBA

Cxonfmasics IMoCIeN0BaTelLHOCTh, IOCIe1oBaTelbHOCT, Kol B METPHIECKHUX
mpocTpancTBax. CXOAMMOCTh (PYHKIMOHANBHEIX IIOCIENOBATEBHOCTEH: TOYedHas
CXOMMOCTb, CXOIMMOCTb NOYTH BCIOIY, PaBHOMEpHas CXOAuMOCThb. OTobpakeHus:
HeTIpepHIBHBIE, PAaBHOMEPHO HEMPEPHIBHEIE, YAOBIETBOPSIOMEE yCIOoBHIO Jinnmuiia.
TTonHoe MeTpHUeckoe mpocTpancTBo. CxuMatomee orobpaxenue. IlonomHenne MeT-
pHdecKoro IpocTpaHcTBa. Beiomy motHoe MHOXecTBo. HopMa Ha BEKTOPHOM IIpO-
crpaHcTBe. banaxoBo npocTpancTBO. IIpocTpaHCTBa CyMMHpPYEMBIX GyHKLIWHA.

PA3IEJ VIL Inddepennnaibubie ypaBHEeHHNA

Tema 7.1 OcHOBHBIE NOHATHS

O6EIKHOBeHHEE Iu(hepeHIraIbHEe ypaBHeH S, TI0Ne HalpaBleHuH, pelicHHe,
UHTErpalbHas KpHuBasd, 3afada Komm.

Tema 7.2 YpaBHeHnns 1-ro nopsiaxa

O6biKHOBeHHEIE NubdepeHIHalbHbIE YPAaBHEHNS IIEPBOTO MOpAAKa C paseLito-
IMAMHUCS EPEMEHHBIMHE, JTHHeRHEe, PHKKATH U B IOIHLIX Au(depeHnranax.

Tema 7.3 CucremMbl 4 ypaBHEHHS /—T0 NOPAAKA

OyHIaMeHTabHAs CHCTEMa PEIIeHHH OJHOPOAHBIX JIMHEHHBIX miud depeHIranb-
HEIX YPaBHEHHHM 7 -T0 Iopsifka. MeTo/ BapHaluy NPOU3BOJILHBIX IIOCTOSHHBIX UL HE-
OJHOPOJHBIX JTMHEWHEIX TU((epeHIIHATBHBIX ypaBHEHMH 7 -T'0 IOpAKa.

PA3JIEJI VIII. YpaBHeHHsI MaTeMaTHIECKOH HIHKH
Tema 7.1 YpaBHeHHS B YACTHLIX HPOH3BOAHBIX
Kiaccubukanys TuHeHHbIX JuddepeHInalbHEX YPaBHEHUH C JaCTHBIMA IIPOH3-
BOJHBIME BTOPOTO IOpS/AKA. YpaBHEHME MambiX IIONEPETHBIX KONEOaHMH CTPYHEL
VpaBHeHHE TEIUIONPOBOAHOCTH. I'apMOHMIECKHe ¢byuxiuu. 3amada Koum. CmemaH-
HBIE 33/1a49H.

PA3EJI IX. MeToaHKa HpenoJaBaHus MaTEMATHKH

Tema 8.1 MeToanka npenoiaBaHus MATEMAaTHKH

ITpeaMer ¥ MpoOJIeMBbl IMOAKTUKK MaTEMaTHKH. Meronsl 00ydeHHsI MaTEMaTUKe.
MerTo/sl pellleHusl MaTeMaTHIecKux 3ajiad. [[oHATHI B MAaTEMaTUKe, MCTOMUKA U3yHC-
HUSA MaTeMaTHIEeCKHUX MOHATHH.
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BOITPOCHI IK3AMEHAIIMOHHBIX BUJIETOB

Anrebpa H TeOpHs YHCEJI

1. Teopema 0 menmeHMH C OCTaTKOM AJisf IENbIX 4ucel. Anroput™ EBximpma.
IIpocThie UM cocTaBHEIE YHCIa, OECKOHEYHOCTh MHOXECTBAa MPOCTHIX uyHcen. Oc-
HOBHas TeopeMa apu(pMeTHUKH.

2. KommuiekcHsie gucia. AnreGpawdeckas U TPUTOHOMeTpUdeckas popMa KOM-
IJIEKCHOTO YHCla. Y MHOMKEHHE KOMILIEKCHBIX YHCeJ B TPHIOHOMETpHYecKoH
popme. ®opmyna Myaspa.

3. .Marpunsl u onepauuu Hajg HEMH. Buasl matpuil. O6paTHas MaTpHula, KpH-
TEPUH CYIECTBOBAHUSA U METO/BI €€ BEIYUCICHUS.

4. Onpenenureny, MX OCHOBHBIE cBoiicTBa. Teopema Jlanmaca. Pasnoxxenue
OIpENeNUTENs MO 3JIeMeHTaM cTpoku (cronbna). Onpenenurens MPOU3BENCHUS
MAaTpHII.

5. Cucremsl mHeiHbIX ypaBHeHHH. Teopema Kporekxepa-Kaneaau. Merome:
I'aycca u Kpamepa. CucTeMbl OqHOPOIHBIX TMHERHBIX YPaBHEHUH.

6. MHoro4ieHn OT OmHOM mnepeMmeHHO#. TeopeMa 0 IeneHHEe MHOTOYIEHOB C
ocratkoM, TeopeMa besy. KopeHb MHOrOWIeHa, KpaTHOCTh KODHS, YUCIIO KOpHEH
MHoro4ieHa. TeopeMa O pa3iio)KeHHH MHOIOWIeHa B IIPOU3BEACHHE HEIPUBOAM-
MBIX MHOTOYJIEHOB.

7. BexropHble mpocTpaHcTBa. JIMHelHasi 3aBUCUMOCTD U HE3aBHCHUMOCTH BEKTO-
poB. basuc, pasMepHOCTh, KOOpOMHATEI BeKTOpa. MaTpuiia nepexosia OT OJHOIO
6asuca K Apyromy.

8. JlumeiiHoe oToOpaXkeHHe BEKTOPHBIX IPOCTPAHCTB, €ro Anpo u obpa3. Mar-
pHLa IMHEHHOTO olleparopa. Martpuiia cyMMBl H IpOU3BEAECHUA JINHEHHBIX OIlepa-
TOpoB. Teopema 0 cyMMe paHra u AedeKra JHHEHHOTO OIlepaTopa.

9. bmmuHelHble B kBagpartudHble (popmel. KanoHmdeckuii BHA KBaIpaTHYHOH
dopMmel. AnropatM Jlarpamika nmpuBeJeHHSI KBaZpaTHYHOM GOpMbI K KaHO-
HH4YeCKOMY BHIY.

10.HopmansHEI B kBagpaTHIHOH (GOpMBI HaJl IOJSAMH BEMIECTBEHHBIX U KOM-
IUIEKCHBIX 9HCell. 3aKOH WHEPLIMH BEeIIeCTBEHHOM KBaApaTHIHOH (POpMEI. 3HaKo-
onpezielieHHEIe KBaApaTuaHble GopMEl, kputepuit CHibBecTpa.

11.EBkmunmoBel  npoctpaHcTBa. Jlimmua BekTopa. HepaBencrBo Komu-
bynsxoBckoro. OpToroHaisHEI ¥ OPTOHOPMHPOBaHHEIN 6a3uc. OpToroHaIbHOE
IOIOIHEHHE K MOAIIPOCTPaHCTRY.

AnajnTH4YecKasi FeOMETPHS

1. Bexropsl B mpocTpancTBe E’, cKamsipHOE, BEKTOPHOE W CMEIAHHOE IIPOH3Be-
JICHUSL.

2. Y?aBHeHHx IIPSAMEIX Ha IUIockocT EZ, MPSMBIX ¥ IUIOCKOCTEH B IPOCTpaH-
crBe E°.

3. Onmunc, runepbona, napabona, UX ypaBHEHUSA U CBOMCTBA.

4. Knaccmukanusi KpEBHIX BTOPOro MOpsiIka Ha miockocrs E,

5. Ilonstne addunnoro mpocrpanctea A", mpumepsl. Ilnockoctd B A" U ux
ypaBHEHUSI.

6. AdbdunHas o6omouka MHOXECTBA TOYEK. B3aMMHOE DPAaCIONOXKEHHE ABYX
mnockoctell B apurHOM mpoctpancTBe A"
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7. TloHsaTHe €BKIHM0Ba TodeyHoro mpoctpancTsa E". OpTOroHaNbHOCTH ILTOC-
kocreii B E". PaccTostHHE OT TOYKH 10 MJIOCKOCTH.

ﬂn@@epelﬂunanbnaﬂ reoMeTpHs H TONMOJIOr i

1. Kpussie Ha miockocts E? u B mpoctpanctse E’, coco6El 3aaHus KPUBEIX.
HarypansHas nmapamerpu3anus KpUBOii.

2. KpuBH3Ha M KpydeHHE KpHBOH, HX TreoMeTpudecKuil cMbIica. Popmy.ibl
Dpene.

3. TloeepxHoctu B E* 1 crioco6b! ux 3amanms. KacaTensHas IIIOCKOCTE M HOp-
MaJlb B TOYKE IIOBEPXHOCTH.

4. IlepBas dyHaaMeHTANbHAA (popMa MOBEPXHOCTH H 3a[a4H, pelllaeMbie ¢
ee MOMOIBIO.

5. HopmaibHasi KpUBH3HA NTOBEPXHOCTH. Bropas dyHmameHnransHas popMa mo-
BepxHocTH. IlonHas (rayccoBa) kpuBu3Ha. Teopema ['aycca.

6. Ilonarue Tomonormueckoro mpocrpaHcTBa. CrocoGbl 3afjaHus TONOJIOTHIA,
CpaBHEHME TOIIOJIOTWH. BHyTpeHHOCTH, 3aMbIKaHUE, TPaHHUI[a MHOXECTBA B TOIIO-
JIOTHYECKOM IIPOCTPaHCTBE.

7. HenpepriBHBIE OTOOpaXKeHHS TONOJOTMYECKUX IIPOCTPAHCTB M UX CBOMCTBA.
Kpurepuu nenpepoiBEOCTH. ["'oMeoMopdusm.

8. KoMnakTHEIE W CBA3HBIE TOIOJIOTHYECKHE IpocTpaHCcTBa. Kpurepun kom-
IaKTHOCTU METPUYECKOT0 IPOCTPAHCTBA.

MaTtemaTHUeCKH# anHaIH3

1. MHOXeCTBO BEeIECTBEHHEIX 4Hcell. BaxHeiilmme moaMHOXecTBa B R B ux
MomHocTh. TeopeMa KanTopa o HeCIeTHOCTHA MHOXKECTBA BEIIECTBEHHEIX YHCEIL.

2. YUncnoBele MHOXECTBa U WX IpaHdlEl. TeopeMa JlemeKuHAa O CyINECTBOBa-
HUHW TOYHEIX T'PaHMII.

3. Ilpemen mocnemoBaTeNbHOCTH M €ro CBOMCTBa (€AMHCTBEHHOCTH, OIE€pallUy
HaJl II0CJIeI0BaTEIbHOCTAMH, MpeeNbHEIH Mepexo B HepaBeHCTBax). Teopema o
npejiejie MOHOTOHHOM mocjiexoBaTeILHOCTH. Yucno Jitnepa.

4. Kpurepuii Komm cxomumocTn mnocnenoBarensHocTd. lIpenensHas Todka
MHOXecCTBa B R, neMma bonbiano-Beliepmrpacca o CyIecTBOBaHUYU IIpeAeNIbHOMN
TOYKH.

5. Teopema Kantopa o craruBatomeiicsa mociaeqoBaTeIbHOCTH OTpe3KoB. JieMma
Bopens-JleGera o NOKPLITHAX OTpe3Ka HHTEPBAaJaMH.

6. Ilpenen PpyHkIMM B Touke W HeNpepbIBHOCTE. OCHOBHEIE TEOPEMEI O HEIpe-
PHBHBEIX pyHKIMIX (1Be TeopeMmrl bonbrano-Kommu, qBe TeopeMsbl BelepmTpac-
ca).

7. IlponsBogHas u guddepeHIIupyeMOCTh, IIpaBHia nmbtbepeHImpOBaHm
IIpousBogHas KOMIO3UIMM, IPOU3BOAHAS OOpaTHOMN QYHKIIHH.

8. Teopemnr ®epma, Pomns, Jlarpanxa (0 KOHeYHbIX Npupamenusx), Komm
(06 oTHOmMEHWH NpHpaIIEHHiT).

9. IlpaBuJaa JlonuTa/is pacKpbITHS HeonpeAeleHHOCTEIA.

10.@opmyna Teitnopa ¢ ocrarkamu B ¢popMe Ileano u Jlarpamxka.
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11. Onpenenenue uHTerpana Pumana s byukimit oxgHoit nmepeMeHHoH. Heo6-
xonumoe yciosue uHTerpupyemoctH. Cymmel JlapOy M MX CBOWCTBA, KpUTepHi
HHTErpupyeMocTh. Kiiacchl MHTErpHPYEMBIX (QyHKITHI.

12. MTuddepeHunpyeMoCcTs MHTErpajia ¢ IepeMEHHEIM BepxHuM mpezenoM. Cy-
IiecTBOBaHHe MepBooGpasHoli Ais HenpepbiBHOH GynkuuH, dopmyia Hero-
ToHa-JleiiGHuna. MHTerprpoBanye 1o 4acTsIM H 3aMeHa ITIEPEMEHHEBIX B OIIpefe-
JIEHHOM HHTETpaJle.

13. TloHATHE YHUCIIOBOTO psia, CXOMAIIHECS H PacXOAsaIuecs psAbL. Kpurepuii
Komm cxomuMOCTH 4YMCIOBBIX pAAoB. IIpu3Haky CXOAUMOCTH IIOJIOKHTEIBHBIX
psnoB (Koo ¢ xopHeM, [lanambepa, I'aycca).

14. A6comoTHas ¥ YCIOBHAsA CXOOMMOCTH YHUCIOBHIX panoB. llpusnaku upu-
xJjie H AGensi.

15. @yHKIMOHAIBHEIE PANBI U IOCIIEN0BaTebHOCTH. PaBHOMEpHAs CXOAMMOCTb.
Kpurepuit Komu pasHoMepHo# cxomumoctu. IIpusnaku Beiteparrpacca, AGens u
Hupuxiie fjisi paBHOMEPHOM CXOJMMOCTH.

16. MHTerpanbHbie IpeACcTaBIeHNs YJaCTUIHEIX CYMM TPHTOHOMETPHYECKOIO ps-
na @ypre. Jlemma Pumana-JleGera. ITpuaimn Jokamu3auy. Y CIOBHS CXOAUMO-
ctd psagoB Pypbe (B ToUke ¥ paBHOMEPHOH).

17. TuddepeHpapyeMocTs U YacCTHBIE MPOM3BONHEIE (YHKIIMM MHOIHMX Iiepe-
MEHHEIX, IPOM3BOJHAA 110 HaIpaBlIeHHIO, TpafueHT. [Ipon3BoAHbEIE BEICHIMX ITIO-
pAnKoB, TeopeMa IlIBapna o paBeHCTBE CMEIIAHHEIX ITPOU3BOHBIX.

18. JIokambHBEIE SKCTPEMYMEI GYHKIIMH OfHOM 1 MHOrUX nepeMeHHbIX. Heobxo-
IMMBIE YCIOBMS M JOCTATOYHBIE YCIOBHSA JIOKAIBHOTO 3KCTpeMyMa (QYHKIHH.

19. TeopeMnl 0 HesiBHOM U o6paTHON GyHKIHIX, yonopud ux aubdepeHumpye-
MOCTH ¥ ()OPMYJIBI I TPOU3BOJHBIX.

20. Mepa Xopzaana B R" U ee CBOWCTBA: MOHOTOHHOCTb, a[IUTHBHOCTD, Cy6as-
JUTUBHOCTb.

21. Varerpan Pumana B R" u ero coiictBa. CBenieHHe HHTerpaia K IIOBTOPHOMY
(Teopema @yOuHM), 3aMeHa IEPEMEHHOM B KPaTHOM HHTErpale.

22. KpuBOJIHMHEHHEIE HHTETPAIBI M UX OCHOBHEIE cBoiicTBa. Popmyna I'puna.

Teopus GyHKIHA KOMINIEKCHOI0 IEPpEMEHHOI0

1. TIpousBogHas OT QyHKIMKM KOMIUIEKCHOIO IIEPEMEHHOIO H €€ reoMerpude-
ckmit cMeici. YcnoBus Komm-Pumana.

2. DrneMeHTapHEE aHAIWTHYIeCKHe (YHKLMHM (SKCIIOHEHIWallbHasd, Jorapudmu-
YecKas, CTENeHHas, TPUTOHOMETpHYeCKWe M Tunepboimdeckue U oOpaTHEIE K
HUM).

3. Hurerpanshas TeopeMa Komm. HaTerpansnas popmysia Komn.

4. Crenennnie pagsl. Popmyna Komm-Anamapa. PasnoxeHne aHaTATHIECKOH
¢yuxumu B pag Teitnopa. CBoiicTBa aHAUTHIECKUX QYHKITHH.

5. Pasnoxende aHajguThA4eckoii pynknum B papn Jlopana. M3onupoBaHHBIE
0co0bIe TOYKH U UX KIacCH(UKALIAS.

6. Brrders! ¥ GOpMyJIEI AIs UX BeraucieHus. Teopema Koo o BergeTax. Berger
B 6eckoHEedHO yAalieHHOit Touke. Teopema O ITOIHOM CyMME BBIYETOB.

PYyHKOHOHAILHLIH aHAJIH3
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1. O6mee mousite mephl. IIpogomkenue Mepsl. IIpogomkenne mepsl o JleGe-
ry. Mepsl Jleb6era u Jlebera-Ctuntreca Ha R.

2. Huterpan Jlebera u ero cBoicTaa.

3. TIpocTpaHCTBa CO CKALIPHEIM IIPOH3BENEHHEM, THIEOEPTOBO IIPOCTPAHCTBO.
HepasenctBo Komm-byHsIKOBCKOrO.

4. TIpoctpanctBo L,(T, ), HepaBeHCTBO I €nbaiepa, MUHKOBCKOr'O, IIOJIHOTA.

5. Teopema Banaxa (DpHHUMI CXKHMAIOMIHX OTOOpaXeHMid) H €ro NpUMeHe-
HHE K HHTErPAIbHBIM yPaBHEHUSAM.

6. Jlunelinrle HenpeprIBHEIE oniepaTtopbl. HopMa oneparopa. [IpuMepsl.

7. TeopeMa 0 3aMbIKaHHH 00pa3a JHHeHHOro, HEMPEPbLIBHOIO ONepaTopa.
Teopemsl @penronsma A HHTETPATLHBIX YPaBHEHHUH.

JuddepennuaibHbie YpaBHEHAN

1. Kpurepnii ypaBHeHHs B NOJHBLIX JudpepeHnnaiax.

2. Ba3suc npocrpancTBa pelleHu# guHelinoro nad¢epeHunaILHOrO ypas-
HeHUs! N—To NOpsAAKa.

3. TeopeMa CyIeCTBOBaHMS U €MHCTBEHHOCTH peleHus 3a1a4u Ko uis cu-
cteM muddepeHIaNsHEIX YPaBHEHHH.

4. JInnelinsle ogHOpoAHEIE AU bepeHHanbHEe ypaBHeH s 2-r0 nopsiaka. Ko-
nebaTeNbHBIM XapakTep pemeHHi.

5. JIuneiiHble ypaBHEHHS B 9aCTHBIX IPOM3BOAHEIX IIEPBOro Hopsiaka. 3axaga
Komm. CxeMa e€ pemenus.

6. JIupeiiHble OAHOPOJHEIE CUCTEMEI C HOCTOSHHBIMU ko3 unuenTamu. Metox
Diinepa.

VpaBuennsi MaTeMaTH4YeCKOH GHIHKH

1. Knaccuduxamus IMHEWHEX JubdepeHIHaNlbHEX ypaBHEHHH C JaCTHBIMU
IIPOM3BOJHBIMU BTOPOTO IIOPS/IKA.

2.Pemenne 3agaun Ko A8 0HOPOIHOro ypaBHeHHs! KoJie0aHMH CTPYHBI.
®opmyaa Janambepa.

3. IprHOEn MaKCHMyMa JJisl ypaBHEHHS TeNJI0NPOBOAHOCTH.

4. TeopeMbl €OWHCTBEHHOCTH peIleHMs 3ajadd KoM ¥ IepBoi HavalbHO-
KpaeBoii 3aJ1a9y I ypaBHEHHUS TEILIONPOBOAHOCTH.

5. OcHOBHBIE KpaeBble 3aa4u i ypaBHeHus ITyaccoHa.

6. CpoiicTBa rapMOHHYIECKUX QyHKIAH.

MeToauKa npenojiaBaHus MATEeMATHKH
1. TIpemmer ¥ Tpo6IeMBI AUTAKTHKK MaTeMaTHKH. MeToznsl o6ydeHHs MaTeMa-
THKE.
2. Metosl pelnenus MaTemMaTudeckux 3a1ad. [ToHaATHsS B MaTEMAaTHKE, METOH-
Ka H3y4YEHHs] MAaTEMaTUIECKUX OHATHH.
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