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HNOACHUTEJIBHAS 3AIIMCKA

Ha rocyiapcTBeHHOM 3K3aMeHe 10 Cliel[HaTbHOCTH CTYJICHT JOJDKEH

3HATh:

— OMPENeNeHHs MaTeMaTHIECKUX MOHATHH, YYacTBYIOMMX B (OPMYIHPOBKAX
TEOPEM, KOTOPBIE OH H3/1araer,

— TOYHBIE POPMYIIMPOBKE MAaTEMATHIECKHX TEOPEM;

— (OPMyTMPOBKHM JIEMM U TEOPEM, HCIIOJB3YEMBIX IIDH TOKa3aTeJIbCTBaX.

yMeTb:

— HPUMEHATE TEOPHIO K PEIIEHHIO 3a[lad U MIUTIOCTPHUPOBATE OPENETIEHHs Ma-
TEMATHIECKHX MOHATHH H GOPMYITHPOBKH TEOPEM IIPOCTHIMH IIPAMEPAMY;

— HPOBEPATE BBIIOIHUMOCTE YCIIOBUI TEOpEM, IIPHMEHSEMBIX NIPH JOKA3ATEh-
CTBax.

Unenst N'ocynapcTBeHHOM 3K3aMeHAMOHHOM KOMHCCHH MOTYT NpeAjaraTh CTy-
ACHTY B Ka9€CTBe JOMOIHATENBHEIX BOIPOCOB Pa3bop MPOCTHIX PUMEPOB, OIpeelie-
HHS ¥ QOPMYIIMPOBKH TEOPEM U3 TPOIPAMMEL

Bomnpockl, BEIENEHHEIE XHPHEIM MIPHGBTOM, H3NATAIOTCA ¢ JOKA3ATETECTBAMIL
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COAEPXAHHME YYEFHOI'O MATEPHAJIA

PA3/IEJI 1. Anre6pa u Teopus unce

Tema 1.1 ApudpmeTnka menbIX Ynces

HenuMocTs IensIX 4Hcen M ee cBoOMCTBA. Teopema o nenenuu c ocratkom.
HauGonbrmmii o61mit nenurens. Anropurm EBxinna u 3anmch HO/I B Bune uemoumnc-
JIEHHO# JTHHeHHOM KoMOuHamH. B3anmuo IIPOCTBIE 9HCIIA, KPUTEPHH B3aUMHOM mpo-
cToTel. Haumenbmee o6mee kpataoe. ITpocTsie W cocTaBHEIE 4Hcia, 6€CKOHEYHOCTh
MHOXXCCTBA IPOCTEIX qucell. OCHOBHAA TeopemMa apr()METHKH.

Tema 1.2 ITone kOMIIEKCHBIX YHCe

Ornpenenenne KOMIIEKCHBIX YHCE]L. Anre6pandeckast popMa KOMILIEKCHOTO YMCIIA.
Kommiekcroe conpspxenue. KoMIUIeKcHas MIOCKOCT. Mopnynes U apryMeHT KoMm-
TJIeKCHOro uucna. Tpuronomerpraeckas GopMa KOMIUIEKCHOTO 4HCIa. YMHOKEHHE U
AeJICHHEe KOMILIEKCHBIX JHCeN B TPHIOHOMETPHYIECKO# (opMe.

Tema 1.3 Muorouaensi

Kob1io MHOTOMWIEHOB OT OfHO# HepeMeHHO## Han roneM. CTeleH: MHOTO49IeHa H
ee cBoficTBa. Teopema O JeNeHHMM C OCTaTKOM I MHOTOWIEHOB. Teopema Besy u
CleficTBUA U3 Hee. Henpusomumeie MHorounensl. Teopema o Pa3NIoKEHUH MHOTOYJIEHA
Ha HeNIPHBOAMMEIC MHOXHTENH. 3HAYEHHE MHOIOWIEHa B TOUKe, KOPEHb MHOTOWICHA,
KpaTHOCTE KOpHS MHOrOYIEHA.

Tema 1.4 Matpunsl u onepanud Hax HUMH

Ilonatne Matpuusl pasmepa mxn. Bumsl MAaTpHII: KBaJIpaTHas MaTpHIa, JUaro-
HalIbHas MaTpHIla, BEPXHAA M HIDKHAA TPEYTONLHAS MATPHIA, eqUHHIHAS MaTpHIia,
HYJIeBasl MaTpuna, BEKTOP-CTPOKa, BEKTOp-cTonGen. PaBeHCTBO MaTpHL. Onepanuu
Hajl MaTpUIAMHU: CJIOXKEHHE H YMHOXEHHE MAaTpHIl, YMHOXXEHHE MAaTpHIBl Ha CKaJip,
TpaHCIoHUpoBaHKe. CBOWCTBA Olepauii Hall MATPULIAMH. O6paTHas MarpuIa, KpuTe-
PHYH CYIIECTBOBAHUS M METO/LI €€ BEIYMCIICHHUS.

Tema 1.5 Onpeneaurenn

Onpenenurenn Broporo u TpeThero nopsaxoB. Onpenenurens KBaapaTHOi# MaTpH-
IIbl TIPOM3BOJNIBHOTO IIOPsfKa M €ro cpoiicTBa. Ompenenurens TPaHCIIOHUPOBAHHOH’
MaTpUlbl. MHHODH U aireGpandecKue NONOIHEHHS. Teopema Jlaraca. Paznoxenue
OTpPEeNEIUTENd 110 CTPOKe U cToib1iry. Onpenenurens Mpou3BeeHus KBaJpaTHBIX Mart-
pHuI.

Tema 1.6 Cucrembl IMHeHHLIX ypaBHeHnii

MarpudHas 3anuch TUHEHHOM CHCTEME. Teopema Kporekepa—Kanemmu. Metomsr
I'aycca u Kpamepa. OnHoponssie cucteMsi, YCIIOBHE CYIIECTBOBaHUSI HETPHBHAILHOTO
pemenus. PyHIaMeHTalbHAs CHCTEMA PellIeHHiA,

Tema 1.7 BexTopHnie npocTpancTsa

Omnpenenenune u npumepsl. Crcrema 00pasyromux, KOHeTHOMepHEIE IIPOCTPAHCTBA.
JluHelHas 3aBUCHMOCTS M HE3aBHCHMOCTb BEKTOpPOB. baswc, pasmepHocTs. Koopuna-
TBI BCKTOPA, HX H3MECHEHHE NPH H3MEHEeHUH 6asnca. Martpuna nepexoza oT oHOro 6a-
3MCa K Ipyromy, nipeobpasoBaHne KOOPUHAT BEKTOPA.

Tema 1.8 Jluneiinsie oTo6paskenus

JIuneiinoe oToGpaxkeHue, ero Ampo u obpas. Paur u pmedexr. AnreGpamueckue
ACHCTBUS HaJl TMHEHHBIMA 0TOOPAXKEHHIAMHE; CyMMa, yMHOXEHHE Ha KOHCTaHTy, KOM-
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nosuis. JINHeAHEIH onepaTop ¥ ero Marpuua. MsMeHeHHe MaTpHIE oleparopa npu
nepexosie K aApyroMy Gasucy. MaTpuija KOMIO3HIMY H CyMMEI JIKHEHHEIX ONIEPaTOpOB.

Tema 1.9 Bununeiinble H kBagpaTHuHbIe GOPMBI

BuimHeiinas ¢popma Ha BEKTOPHOM IPOCTPAHCTBE, ee MaTpHIa. M3MeHeHue Mat-
pHLBI GHITMHENHOM (DOPMEI IDH H3MeHeHuH 6asKca, paHT (POPMEL. KBanpatuunas ¢op-
Ma W ee Marpuna. Kanonwdeckuit Buj GHIHHEHHOM U KBagpaTHdHO# (GOpMEL. Amro-
puT™ Jlarpamxa IpuBefeHHS KBaApaTHYHOH (HOPMBI K KAHOHHUECKOMY BHIY. Hop-
MAaNbHEIA BHJ BEIIECTBEHHON M KOMILIEKCHOH KBAaApPaTHUYHEIX GOpM. 3aKOH MHEpLHH
BEIIECTBEHHbIX KBAJPaTHIHEIX (QOpM. 3HaKOONpeXeleHHEE KBaJIpaTHIHEIE (HOPMEL,
kputepui CunbBecTpa.

Tema 1.10 EBKJIHIOBHI NPOCTPAHCTBA

EBKiuzoBsl npocTpanctBa. J[muHa BekTopa. HepaBeHCTBO Kommu-Bynskosckoro.
Yron mexpgy Bekropamu. OpPTOrOHANBHENA M OPTOHOPMHPOBAHHEIH 6a3Hc. OpToro-
HallbHOE JTOTIOJIHEHHE K HOATIPOCTPAHCTBY.

PA3JIEJ II. AsanuTHYecKas reOMeTPHS

Tema 2.1 Bexropsl

ITonsaTue BekTopa B npoctpancTse E’. JIuHeiHO 3aBUCHMbIE H JTHHEHHO HE3aBHCH-
MEIE CHCTEMBI BEeKTOPOB, 6a3uchl U apduHHEIe periepbl. KoOpAHHATE BEKTOPOB U TO-
deK. CKasIpHOe, BEKTOPHOE H CMeIaHHOE POM3BEIEHHS BEKTOPOB.

Tema 2.2 Apdpunnan reomerpus

YpaBHeHH IPSMEBIX Ha IiockocTy EZ, IPAMEBIX U IUI0CKOCTeH B npocrpascTse E°.
Ilonsitre addunnoro npocrpanctsa A" addunnsie perneps: B A”. k -MEpHEIe ILIOCKO-
ctd B A", crIocoGBl MX 3a/1aHusl, B3aHMHOE PACIIONIOKEHHE ABYX iockocreil. I'pymmst
atduHHBIX npeobpazopanmii miockoct B u npocrpaictea E°, abdunnas reomerpus.

Tema 2.3 EBKIHI0BBI HPOCTPaHCTBA

IToHsiTHE €BKIM/I0BA TOYEYHOTO HpocTpaHcTBa E", OPTOrOHANBHOCTE MIOCKOCTEl
B E". Paccrosnue mexay aByMs wiockocTsamu. I' pymIsI JBrwkeHHH 1wtockocTH E? u
npocrparctea E’, eBximnosa reOMeTpHSL.

Tema 2.4 KpuBrie H NIOBEPXHOCTH BTOPOro NopsaKa

OIUTHIICH], THIEP6OIEL, TTapaGosbl. DIUIAICOMIE], THIepGOIOM/IB, 1apaboNoHIEH,
IMIIMHAPEL X KOHYCHI BTOPOTO IOpsiaKa B pocTpancTee E°. Durypsr BTOpPOT0 ITOpsiaKa
B npoctpancTBax A" u E”.

PA3ZJTEJI 1. Tuddepennuaasnas reoMeTpas H TOHOJOTHS

Tema 3.1 KpuBsie

Ionatue kprBoi. HaTypanbHas apamMeTpusanus KpHBOIA. Peniep ®pene. ®opmybl
®pene. KpuBu3Ha 1 KpydeHHe KPHUBOIi.

Tema 3.2 IlosepxHoCcTH

Iomstie moBepxHoctu. Ilepsas dyHnameHTanbHas GpopMa HOBEPXHOCTH. Bropas
dyHnamenTanbHas ¢opMa moBepxHocTH. HopMmalsHash KpHBH3HA noBepxHoctd. [lo-
Has ¥ Cpe[HsIs KpUBHU3HA. THIIEI TOUeK Ha IIOBEPXHOCTH.

Tema 3.3 MeTpuueckne H TONOJOrHYecKHe IPOCTPaHCTBA

TToHATHS METPHYECKOrO M TOIOJIOIHYECKOTO MPOCTPAHCTB. 3aMEIKAHHE, BHYTpEH-
HOCTP W I'PaHHla MHOXECTBA B METPHYECKOM M TOIOJOIMYECKOM HPOCTPAaHCTBAX.
ITonHoe MeTpudeckoe npocTpaHcTBo. HempephIBHbIE oto6paxeHus. ['omeoMophusm.
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Tema 3.4 KoMnaxkTHOCTS H CBSI3HOCTD

IonsaTne koMmakTHOCTH. KpHTepHH KOMIAKTHOCTH METPHYECKOrO IPOCTPAaHCTBA.
Cas3HocTs. [lonsATHE CBA3HOM KOMIIOHEHTHI TOIOJIOTMYECKOr0 HpocTpaHcTBa. JIuHeid-
Has CBI3HOCTD.

PA3JIEJI IV. MaremaTH4ecKH# anaans

Tema 4.1 MHosxecTBa H QYHKIHM.

IToHsATHE MHOXECTBA, OTHOIIEHM BKIIOYEHHS W PaBEHCTBA MHOXECTB, ONEPallUM
Haj MHOXecTBaMM. (OTHOIIEHWs, OTHOINEHHE S3KBHBaJeHTHOCTH. OOIee IOHATHE
¢ynxuuu, o6passl ¥ Ipoobpasbl HIEMEHTOB M MHOXECTB. KOMIIO3MIHS, CIOPBEKIIHS,
HMHBEKIM, 6uexuus, oopaTHas QyHKIHS. MOIHOCTE MHOXECTBA.

Tema 4.2 Ynciia ¥ nocjieq0oBaTelbHOCTH

MHOX€eCTBO BEIIECTBEHHEIX YHCEN, €ro BaKHEeHIIHe MOAMHOXECTBA. TOoYHEIE rpa-
HMIBI YHCIIOBBIX MHOXecTB. OmpeneiicHHe Ipenenia IociefoBaTenbHOCTH. [Ipenen
MOHOTOHHO#H IOCIIEI0BATENBHOCTH, ducio Jitepa. Kpurepuit Komm cxoZuMoCTH 1mo-
CJIEIOBAaTEIBbHOCTH. PasnuyHble (OPMEI MOJHOTEI MHOXXECTBA BEIECTBEHHEIX JHCEI.
Yactu4HEIe Ipeaens] HOCIEA0BATENFHOCTH, BEPXHUI U HIDKHAM IIPENEIEL.

Tema 4.3 ®ynkuuu oxHol nepeMeHHO M pAabI

Omnpenenenue npenena ¢ynkuuu B Touke. IIaTh 3amedarensHeX npeaenos. Ompe-
JelleHne HENPEPHIBHOCTH (QYHKIMK B TOUKE W Ha MHOXecTBe. OCHOBHEIE TEOPEMEI O
¢GyHKIMIX HeNpephIBHBIX Ha oTpe3ke (Belepmrpacca u Bonbrano-Komm). ITonstie
PaBHOMEPHOH HEINpPEpPHIBHOCTH, Teopema Kanrtopa. OmpeneleHHe NIPOM3BOJHOM H
nuddepenimana GyHKIMH OXHOM HepeMeHOi, Tabnuna npou3BoaHEIX. OCHOBHEBIE TEO-
pemsl 0 nuddepenupyemerx ¢pyHkuuax (Pepma, Jlarpamka, Komm). ITpasuna Jlomu-
Tans. @opmyia Teiinopa ¢ octatkamu ITeano u Jlarpamxka. Mccnenosanve GpyHKIM ¢
IIOMOIIBIO MPOU3BOJHON (3KCTPEMYMEBI, MOHOTOHHOCTb, BBIIYKJIOCTE). IloHsATHE mEep-
BOOOpa3HO# ¥ HeolpeJeeHHOro HHTerpania, Tabimua uHTerpanos. OnpegeneHne HH-
Terpana Pumana. Cymmel JlapOy, KpuTepHii HHTErpUPYEMOCTH, KIacCHl HHTErpHpYe-
MBIX QyHkumit. @opmyna HetoToHa-JlelibHuna. HecoGcTBEHHBIE HHTETPAITBI IEPBOTO U
BTOpOro pozxa. IlonsrHe unciaoBoro psga. AGCOMOTHAS H YCIOBHAs CXOJUMOCTh YHC-
NOBBIX psifioB. IIpU3HaKky CXOAUMOCTH NOJIOXHUTENBHEIX psinoB (Janam6epa, Komm, Pa-
abe, I'aycca). Ipusnaxu Huprxiae u AGens. Pag @ypbe, yCIOBHS CXOAMMOCTH psaa
®ypbe (B TOYKe H paBHOMEpPHO#1). CBOMCTBAa CyMMEI GYHKUHOHAILHOTO pAja (Hempe-
PBIBHOCTB, JH((epeHIMpPYeMOCTh, HHTETPHPYEMOCTB).

Tema 4.4 ®ynknuu MHOTHX nepeMeHHbIX

Ionsatre mupepeHnupyeMocTr GYHKIMHA MHOTHX II€pEMEHHBIX. YacTHEIE IPOM3-
BOJHBIC, ITPOM3BOAHAA II0 HANPABJIECHWIO, TPAIUEHT M €ro reOMETPHUYECKHM CMBICIL.
Marpuua fxo6u. TeopeMmsl o HessBHOM M 00paTHOM GyHKIHH. DKCTPEMYMBI QYHKIHH
MHOTHX IepeMeHHbIX. Heobxoammoe ycnoBue, JOCTaTOYHBIE YCIOBHS CYIECTBOBAHMS
3KCTpeMyMa.

Tema 4.5 KpaTnbie, KpHBOJIHHEHHbIE H IOBEPXHOCTHBIE HHTErPAJIbI

Onpepenenre uaterpana Pumana Ha eBKIHIOBEIX pocTpaHcTBax. OnpesienieHne
KPHUBOJIMHEHHEIX HHTETpaoB 1-ro 1 2-ro poxa. ®opmyna ['puna.

PA3JIEJI V. Teopust dyHKIHii KOMIIEKCHOTO IIEPEeMEHHOTO
Tema 5.1 Ananurnyeckne QyHKuUH
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IlpousBonHast (YHKIMH KOMIUIEKCHOTO IIEDEMEHHOT0 M €€ I'€OMETPHUYECKHil
cMeict. YenoBus Komm-Pumana. Ananmutideckas ¢yHxuws. MHTerpanbHas Teopema
Kommu. MaTerpanbhHas ¢popmyna Ko,

Tema 5.2 CreneHHbie PSAbI H BHIYETDI

CrenenHo#t psz, panuyc cxomumocTtH, ¢opMmyna Komu-Anamapa mis paguyca
cxomumoctd. Psn Tednopa. Psan Jlopana. M3onupoBaHHbEIe 0COObIe TOUKH M MX KIIAC-
cubuxanus. OCHOBHAs TeopeMa O BE[YETAX.

PA3JIEJI VII. ®ynkunosanbHEbLIH aHa A3

Tema 7.1 Mepa n nnTerpan JleGera

Koneua, anrebpel, o -anre6psl MHOXeCTB. Mepa Ha KoJblie MHOXECTB. O -
aJIMTHBHAs] MEpa Ha KOJIblle MHOXECTB. bopeneBckre MHOXeCTBa, IPOOIDKEHHE Me-
pst 110 JleGery. Msmepumeie MHOXecTBa. FiaMepumsie Gyaxnum. Wnterpan Jle6era.

Tema 7.2 MeTrpnueckue ¥ HOpMHPOBaHHbIE IPOCTPAHCTBA

Cxopsimascs 1mocen0BaTeNbHOCTD, MOCIEN0BaTeNFHOCT: KoM B MeTpHaecKux
npoctpancTBax. CXomuMOCTh (PYyHKIHMOHAIBHEIX IIOCIIEAOBATENILHOCTEH: TodeuHas
CXOMMMOCTB, CXOAUMOCTh IHOYTH BCIOAY, PaBHOMEpPHAs CXOOUMOCTh. OTOGpaKeHMs:
HENPEPEIBHBIC, PABHOMEPHO HENpEPBIBHEIE, YIOBIETBOPSIONINE YCIOBHIO JIummmia.
ITonnoe Metpuueckoe mpoctpaHcTBo. CxxmuMarommee oTobpakeHue. ITonoHeHre MeT-
puHeckoro npocrpaHcTBa. Berogy minotHoe MHOXecTBO. HopMma Ha BEKTOPHOM HpoO-
cTpaHcTBe. BaHaxoBo npocTpaHcTBO. IIpocTpanCcTBa CyMMHpPYEMEIX QYHKIIHIA.

Tema 7.3 JInnefinbie onepaTopsl

JIuneiinpii orpanmueHHEIH oneparop. HopMa iMHEHHOTO orpaHHYEHHOro olepa-
Topa. JIuneliHble uHTErpanbHele onepatopsl. O6pas, sapo, rpaduk THHEHHOTO omepa-
Topa. O6parumetii oneparop. Co6CTBeHHbIE 3HAYEHHMs M COGCTBEHHEIE BEKTODHI JIH-
HeliHoro omeparopa. CrieKTp JIHHEeHHOro oneparopa.

Tema 7.4 I'nnb6epToBBI IpOCcTpaHcTBa

Crasiproe npoussenenue. I'miab6eproBo npocTpaHcTBO. OpTOrOHANBHBIE BEKTO-
psl. IIpoexius BexTopa. basuc B HOpMHPOBAHHOM BEKTOPHOM NIPOCTPAHCTBE, B THIb-
GeproBom npoctpaHcTBe. P @ypse 0 OPTOHOPMHPOBAHHOM CHCTEME B THIB0epTo-
BOM IIPOCTPAHCTBRE.

Tema 7.5 ConpsizeHHOE IPOCTPaAHCTBO

JIuHeiiHbI# OrpaHHdeHHBIH GyHKIHOHAN. [IpocTpaHCTBO, CONpsIKEHHOE K HOPMH-
POBaHHOMY BEKTOPHOMY ITPOCTpaHCTBY. CompshKEeHHEBIH OIepaTop K JTMHEHHOMY Orpa-
HUYEHHOMY OIleparTopy.

Tema 7.6 KomnakrHbIe onepaTopsl

IIpenkoMnakTHbIe, KOMIAKTHEIE MHOXECTBA B METPHIECKOM IIpocTpaHcTBe. KoM-
[IaKTHBIE OIIEPATOPHI.

PA3JEJI VIII. Teopus BepOATHOCTEH H MaTeMaTHYeCKas CTATHCTHKA

Tema 8.1 BepositHOoCTH

OneMeHTapHOe COOBITHE, ClTydaliHoe COGHITHE, IPOCTPAHCTBO 3JE€MEHTAPHBIX CO-
ObrTHil. Anre6pa u o -anre6pa coGBITHIL. BeposSTHOCTHOE IPOCTPAHCTBO, BEPOSTHOCTS.
Kiaccrieckoe, KOHEYHOE, THCKPETHOE, TEOMETPHIECKOE BEPOSTHOCTHEIE HPOCTPAH-
CTBa. YCIIOBHAs BEPOATHOCTh, HE3aBUCHMOCTH coObITH. Cxema BepHyy.

Tema 8.2 Ciryuaiinbie BeITHYHHDLI H HE3aBHCHMOCTD
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Cryualinas BemudmHa, ee QYHKIMA pacIpefeneHus. HuckpeTHbie U abCcOOTHO
HETPEPBIBHBIE PACIPENENCHHS, IIIOTHOCTh BEPOATHOCTH. O -aire6pa, IOPOXKIeHHAS
CIy4aiHO¥M BenW4MHOH. PacmpeneneHue BeposTHOCTEH, HE3aBHCHMOCTD CIIy4alHBIX
BENMIHH. Maremarudeckoe OXHAaHHe, JUCTIEpCHs, K03 DHIHEHT KOPpEJLALHH.

XapaxrepucTuyeckas QYHKIUs CTydaitHON BeTUYHHEL

Tema 8.3 IlocneoBaTeIbHOCTH CAy4aliHBIX BeJAYHH

HeHTpanbHas mpenenbHas TeopeMa, 3aKOH GONBIIMX YMCeEl, YCHIIEHHBIH 3aKOH
Gonbmmx wucen. IorsTre o cry4aitHoM mHporecce, ITyaCCOHOBCKHMH CITydaifHbIi 11po-
Iiecc, CIy4JalHbIH Iponecc OGpOYHOBCKOIO ABHIKEHHS.

Tema 8.4 MaTemaTH4eckas cTaTHCTHKA

Bribopka, BapHanMOHHEIN psif BEIGOPKH, CTATHCTHKA. Hecmemennocts, cocros-
TeIBHOCTB, ONTHMANBHOCTD, 3())EKTHBHOCTS CTATHCTHYECKOH OmeHKH. JlocTaTodHas
CTaTUCTHKA, CTaTHCTHYECKas THUIOTe3a, [apameTpHYecKas THIIOTe3a, JIHHeHHas pe-
rpeccus, MeToJ] HaMMEHBIIINX KBagpaTOB.

PA3SJEJI IX. Tnddepennnaibubie ypaBHeHUS

Tema 9.1 OcHoBHEBIE NOHATHS

O6rikHOBeHHBIE AU(depeHIHATBHEIE YPaBHEHUS, TIOJI€ HallpaBlIeHUi, pelieHue,
HHTerpanbHas KpuBasd, 3aiada Konm.

Tema 9.2 YpaBrenus 1-ro nopsaka

OGs1kHOBeHHbIE MH((EepeHIMaIbHEE YPaBHEHHS [EPBOTo IIOpsiZIKa C pa3eisiio-
IMMHCS IEPEMEHHBIMH, JIHHEHHEIe, PukKkaTy U B TONHBIX quddepeHnuaax.

Tema 9.3 CucTembl H ypaBHeHHS 7~I'0 NOPAAKA

DyH[aMeHTaIbHas CHCTEMa PELIeHHH OTHOPOMHBIX JMHEHHBIX b depeHIHaIIb-
HBIX YpaBHEHMH 7 -TO ropsaka. Meros BapHalvy NpOM3BOIBHBIX IOCTOSHHBIX [T He-
OZIHOPOZHBIX TMHEHHBIX AU(GepeHHaNTEHEIX YPaBHEHH I 71 -TO TIOPSAKA.

Tema 9.4 Oco6bie ToukH B ycTOHYHBOCTD

Oco6Ble TOYKHM aBTOHOMHEIX CHCTEM: y3ell, CElio, doxyc, nentp. YcroituuBocTs

pemenuii nio JlamynoBy, GyHkimu JIamyHoBa.

PA3JIEJI X. YpaBHenus MaTemMaTH9ecKoH PH3HKH

Tema 10.1 YpaBHeHHS B 4aCTHBIX NPOH3BOAHBIX

Knaccuuxamms nmuHeiiHbX auddepeHManbHEX YpaBHEHMI ¢ YaCTHEIMA IIPOU3-
BOIHEIMH BTODOIO IIOps/KA. YpPaBHEHHE MAIbIX IIOIEPedHEIX KONEGAHHH CTpPYHBL
YpaBHeHHE TEIIONPOBOAHOCTH. I'apMoHMUeckue dynxiuu. 3agaga Komm. CMemasn-
HBIE 3a/1a9H .

PA3JIEJI X1. HcciienoBanune onepanuii
Tema 11.1 HccaegoBanne onepanui
Teopema o MakcHManBEHOM NOTOKE M MHHUMAILHOM paspese. Heobxoaumeie u
AOCTAaTOYHEIC YCIOBHS CYIIECTBOBAHMA JilnepoBa mukia B rpade. Teopema o pazmoxe-
HHM TIOJIOXKHTEIFHOTO OTOKA.

PA3JIEJI XII. xcTpeManbHble 3a8a49H H BapHAaNHOHHOE HCYHC/ICHHE
Tema 12.1 MeToas! onTHMH3ALMHHK
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DKCTpeMYM, JIOKAIBHEIM 3KCTpEMyM, YCIOBHBIH 3KCTpeMyM (QyHKIuM. PyHKIUs
Jlarpamxa.

Tema 12.2 BapuanuonHoe HCYHCIEHHE

Bapwuanuonsas 3anaqa. [Ipou3BoHble B BEKTOPHBIX IPOCTPAHCTBaX: MPOXU3BOHAS
II0 HalpaBJIEHHUIO, Bapuaius 1o Jlarpamxky.

Tema 12.3 Boinykiasi ONTHMH3aHAS

BEITyK/Tble MHOXKECTBA, BEITYKIIEIE GYHKINH, BEITYKIbIE SKCTPEMAILHBIE 3a/aqH.
JIuHeitHas 3a7a4a, NBOHCTBEHHAS 3aa4a. s

PA3JEJI XIII. MeTroanKa npenoJaBaHus MaTeMaTHKH!

Tema 13.1 Meroguka npenojaBaHns MaTeMaTHKH

IIpenmer u mpoGlieMBl AUAAKTHKH MaTeMaTHKUA. MeToAbl 00ydeHHs MaTeMaTHKE.
MeTonb! pellieHns MaTeMaTUiecKux 3anad. JIoHATHs B MaTeMaTUKe, METOMKA H3yde-
HHUS MaTeMaTHIeCKHX ITOHATHH.

! Toneko mnsa HanpapneHus cneumansHoctd 1-31 03 01-02 Marematiika (Hay9HO-TIeJarorHueckas JESTENTbHOCTE)
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BOITPOCBI 3K3AMEHAIIMOHHLIX BHUJIETOB

Anre0Opa u TeopHsi unceJ

1. Teopema o OeneHuMM C OCTATKOM IUIS LENBIX YHCE. Anropurm EBximpa.
Ilpoctbie U cocTaBHEIE UKCIa, GECKOHEYHOCTH MHOXECTBA IPOCTHIX umcen. Oc-
HOBHas TeopeMa apu(pMETHKH.

2. KommnekcHele uncna. AnreGpandeckas U TPHTOHOMETPHIECKas ¢dbopMa KoM-
TJIEKCHOTO 9YHCIIA. YMHOMKeHHE KOMILIEKCHBIX YHCeJ B TPHrOHOMETPHUYECKOi
dopme. Dopmyna Myaspa.

3. .Marpuusl u onepamuy Han HuMH. Bunsr Matpun. O6paTHas MaTpuua, KpH-
TEPHH CYILIECTBOBAHUS U METO/(BI €€ BEIIUCIICHHUA.

4. Omnpepenurenyu, UX OCHOBHBIE CBOMCTBA. Teopema Jlamnaca. Pasnoxenue
OIpe/ieNIUTEN 10 dJIeMEHTaM CTpoku (cTonbia). Ompenenurens OpOU3BEICHHUS
Marpuil.

5. CucreMsl nuHeHHBIX ypapHeHuii. Teopema Kponekepa-Kanesuiun. Mertonsr
I'aycca u Kpamepa. CHcTeMBI ONHOPOIHBIX THHEHHEIX YpaBHEHMUIH.

6. MHorouneHs! OT OfHON IepeMeHHOH. TeopeMa O [elleHHE MHOTOYIEHOB C
ocraTkoM, TeopeMa besy. KopeHs MHOrounesa, KpaTHOCTh KOPHsI, YHCIIO KOpHeH
MHOrouieHa. TeopeMa 0 pasnoxeHHH MHOrOWIEHA B NIPOU3BENECHHE HEIPHBO.H-
MBIX MHOTOYWJIECHOB.

7. BekTopHEIe npocTpaHcTBa. JIMHEHHAS 3aBHCHMOCT M HE3aBHCHMOCTE BEKTO-
poB. basuc, pasMepHOCTB, KOOPHHATEI BeKTOpa. MaTpHna mepexofa oT OIHOTO
6a3uca x gpyromy.

8. JluneiiHoe 0TOGpaKeHHEe BEKTOPHBIX MPOCTPAHCTB, €r0 SAPO H obpas. Mar-
puna MMHEHHOro oreparopa. MaTpuIia CyMMB! B IPOU3BEIEHHUS IMHEHHEIX Oepa-
TopoB. Teopema 0 cymme panra u gedekra ITHHEHHOTO omepaTopa.

9. bumuneiinsle u kBagpatuuubie GopMmbl. KanoHmueckuit BHx KBaJpaTUIHOU
¢opmel. Anroputm Jlarpanika NpHBeXeHHS KBaApaTHYHOH (GOPMBI K KaHO-
HHYeCKOMY BHAY.

10.HopmanbHbI1 BUA KBagpaTUdHOM GOPMEI HaJ IIOISIMH BEMIECTBEHHEIX H KOM-
TIEKCHBIX YHCell. 3aKOH UHEPLHMH BEIIECTBEHHO!N KBaJpaTWdHOH (OpMEL 3HaKO-
OIpeneneHHbIe KBapaTHiHbie GopMel, Kputepuii CHibBeCTpa.

11.EBxmupoBs  mpoctpancrBa. JliuHa Bektopa. HepaBencTBo Komn-
ByHsikoBckoro. OpToroHansHEIH H OPTOHOPMHPOBaHHELH Gasuc. OpToroHaNBHOE
JOIIOJTHEHHUE K ITOATIPOCTPAHCTBY.

AnajTHTHYECKAs TeOMeTPHS

1. Bekrops! B npoctpanctse E’, cxamsipuoe, BEKTOPHOE M CMEIaHHOE IIPOU3Be-
IeHUs.

2. Y£)aBHeHI/I5[ IpsAMBIX Ha wiockoctd E2, mpsMEex u miockocreii B IIPOCTpaH-
crBe E°.

3. Ommumnc, runep6oina, napaGona, KX ypaBHEHHS U CBOMCTEA.

4. Knaccudukannst KpHBLIX BTOPOTo NopsiAKa Ha miockocerd E2,

5. Ilonstre addunnoro mpoctpancrsa A®, mpumepss. Ilnockoctd B A” B mx
ypaBHEHHS.

6. Abdunnas obomouxa MHOXKECTBa TodeK. B3aMMHOE pacIonokeHHe JIBYX
IUTOCKOCTEH B appuHHOM npocTpancTBe A”.
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7. TlonaTHe eBKIMAOBa To4euHOro mpoctpancTea E". OproroHansHOCTH IIOC-
xocteii B E°. PaccTosinde 0T TOUKH /0 MJIOCKOCTH.

Huddepennuanbaan reoMeTpHsi H TONOJIOTHS

1. Kpupsie Ha mnockoctd E? u B npoctpanctee E?, crioco6s1 3ananus KPHUBEIX.
HatypansHas napametpu3aiisa KpHBOii.

2. KpuBu3Ha M KpydeHHe KpHBOH, HX TeOMETPUYECKHH cMbica. PopMyJIbl
®pene.

3. Tosepxuoctu B E* u cioco6s! ux 3amanms. KacaTenpHas IIOCKOCTB U HOp-
MaJlb B TOYKE IOBEPXHOCTH.

4. Ilepsas dpyHaameHnTajbHas (opMa NOBEPXHOCTH H 33Ja4H, peliaeMble ¢
ee IOMOIIbIO.

5. HopmaneHas KpUBH3HA IIOBEpXHOCTH. Bropas pyHmaMenTansHas dopMma ro-
BepxHocTH. [TonHas (rayccoBa) kpususHa. Teopema I'aycca.

6. IToraTne Tomonormdyeckoro mnpoctpancTBa. Croco6Bl 3aJaHHs TOIOJOTHIA,
CpaBHEHHE TOIOJIOrHi. BHyTpeHHOCTh, 3aMBIKaHKE, TPAHHUIIA MHOXKECTBA B TOIO-
JIOTHU9ECKOM MPOCTPAHCTBE.

7. HemnpepbiBHBIE OTOOPa)KE€HMS TONOJOTHYECKHMX IIPOCTPAHCTB M MX CBOHCTBA.
KpuTepun BenpepsiBHOCTH. I'oMeoMopdusm.

8. KoMmakTHEIC M CBS3HBIE TOIIOJOIMYECKHE MPOCTpaHCTBA. KpHTepHH KOM-
IIaKTHOCTH METPHYECKOTO NIPOCTPAHCTBA.

MaTemMaTHYecKH aHaIu3 _

1. MHOXeCTBO BeIleCTBEHHBIX 4HCEl. BaxHeiimme moaMHOXKecTBa B R M HX
MoIIHOCTh. Teopema KanTopa 0 HECUETHOCTH MHOXKECTBA BEILIECTBEHHBIX YHCEIL.

2. YucnoBble MHOXECTBA M HMX IpaHHUBI. Teopema JleNeKHHMA O CyIIECTBOBA-
HWHW TOYHBIX I'PaHUII.

3. Tlpenen mocnenoBaTENBHOCTH M €r0 CBOMCTBA (€QMHCTBEHHOCTH, ONEPAIlMH
HaJl IOCIe0BaTENbHOCTAMH, IIPEEIbHBINA NTEpeXo] B HepaBeHCTBax). Teopema o
npeJe/ie MOHOTOHHOM mociexoBaTeabHOcTH. Yucmo Difnepa.

4. Kpurepuii Komm CcXOOMMOCTH HOCIEI0BAaTEIHHOCTH. IlpenensHas To4ka
MHOXecTBa B R, neMma Bonsniano-Beliepmrpacca 0 CyInecTBOBaHHH IpeNeIbHOM
TOYKH.

5. Teopema KanTtopa o cTaruBaromeiics ocie0BaTeIbHOCTH O0Tpe3KoB. Jlemma
bopeasi-JleGera o noKpHITAAX 0TPe3Ka HHTEPBAJAMH.

6. Ilpenen gyHkimu B TOUKE M HEIPEPHIBHOCTb. OCHOBHEIE TEOPEMEI O HEIIpe-
PBIBHBIX QyHKIHUAX (1Be TeopeMbl Bonbrano-Komm, nse Teopemsl Beiiepmrpac-
ca).

7. IlpousBonHas u pauddepeHIUpyeMocTh, mpaBuna AudGbepeHIMPOBaHHA.
IIpousBonHas KOMIIO3HITUH, IIPON3BOAHAS 0OPAaTHOM QYHKIIHH.

8. Teopemer ®epma, Poms, Jlarpanxka (o koHedHBIX Npupamennsx), Komm
(00 OTHOIIEHWH NpPHpAILEHHMiIA).

9. IlpaBuaa JlonuTa/isi pacKPLITHS HeoNpeaAeJeHHOCTeiA.

10.®opmyna Teiinopa ¢ ocratkamu B dhopme ITeano u Jlarpamxka.
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11. Onpenenenne unrerpana Pumana mis yHkiuii ogHoii nepemenHoit. Heo6-
Xoaumoe ycinoBue HHTerpupyemoctd. Cymmel [lapby U ux cBoiicTBa, KpUTepHit
uHTerpupyemocti. Kiaccel HHTErpupyeMbIX (PyHKITHH.

12. TuddepennmpyeMocTs HHTErpaa ¢ NEPEMEHHBIM BepXHHM TpeaenoM. Cy-
ecTBOBaHHe NnepBooOpa3Hoil Ans HenpepbiBHOH dyHknuu, ¢popmyna Hblo-
ToHa-JleOnnna. MHTerpupoBanue o 4acTsSM M 3aMeHa IEpEMEHHBIX B OIpeie-
JIEHHOM HHTErpale.

13. IlonaTre 4KCcIOBOrO psna, cXonsmuecs U pacxonanmecs pansl. Kpurepuii
Komm cxoauMoCTH 49uCHOBBIX psAfoB. IIpH3HaKM CXOOUMOCTH IIOJIOXKHTENBHBIX
panoB (Komm ¢ kopHeMm, [lanambepa, I'aycca).

14. A6comoTHas U yCIOBHAsI CXOAUMOCTh YHUCIOBBIX pAnoB. IIpu3snaku Aupn-
xJe u AbGens.

15. ®ynxkunoHnanbHble PAABI ¥ MOCIEN0BAaTEIFHOCTH. PaBHOMEpHAsA CXOIHUMOCTb.
Kputepuit Ko paBHoMepHoit cxomumoctu. [Ipu3znaku Beiiepmtpacca, AGens u
Jupuxie 111 paBHOMEPHOH CXOAMMOCTH.

16. aTerpanbHble NpeACTaBIeHH YaCTHYHEIX CYMM TPUTOHOMETPHYECKOTO Psi-
na Oypre. Jlemma Pumana-JleGera. [IpuHIIUn NoKam3amun. Y CIOBHI CXOIUMO-
ctH paaoB Oypse (B TOUKEe U paBHOMEPHOH).

17. TuddepennrapyeMocTh ¥ 9acTHBIE NPOM3BOAHBIE (PYHKIIHH MHOTHX IIEpe-
MEHHEIX, IIPOM3BOJHAs 10 HANpaBIIEHHUIO, rpafneHT. [Ipou3BOgHbEIE BEICIIMX IIO-
psAnkoB, Teopema IlIBapia o paBeHCTBE CMENIAHHBIX POM3BOIHEIX.

18. JlokanpHEIE AKCTpeMyMBI GYHKIMI OHOM M MHOTHX mepeMeHHBIX. Heo6xo-
JUMBIE YCIIOBHUSA U JOCTAaTOYHBIE YCIOBHS JIOKATHHOTO SKCTpeMyMa (QYHKIIHH.

19. Teopemsl 0 HesBHO# U 06paTHON GYHKIMAX, YCIOBHA MX IubdepeHIHpye-
MOCTH ¥ (POPMYINBI AJIs HPOU3BOHBIX.

20. Mepa Xopaana B R" u ee cBoiicTBa: MOHOTOHHOCTb, aJJHTHBHOCTD, Cy6a-
JUTUBHOCTb.

21. Wurerpan PuMana B R" u ero cBoiicTBa. CBe[ieHHe HHTErPajia K IOBTOPHOMY
(reopema DybOuHH), 3aMeHa IIEpEMEHHOM B KPaTHOM HHTErpaile.

22. KpuBonHelHbIe HHTETpaJibl M UX OCHOBHEIE cBoiicTBa. ®opmyna ['puna.

Teopusi yHKIHH KOMIJIEKCHOTO NepeMeHHOro

1. IlpomsBogHast OT (PyHKUIMH KOMILUIEKCHOTO NEPEMEHHOIO M €€ reoMeTpude-
ckuii cMbIch. Ycnosua Konm-Pumana.

2. DneMeHTapHBIE aHATHTHYEeCKHE (GYHKIMH (3KCIIOHEHUMANbHAs, JTOTapupMH-
YecKas, CTEIEHHAs, TPUITOHOMETpUYECKHE M TUINepOOoIMdecKrne W OOpaTHBIE K
HHM).

3. HnTterpanpHai teopema Komm. MaTerpansnas ¢popmyna Komn.

4. Crenennsle psagel. @opmyna Komm-Anamapa. Pasnoxenne aHalMTHYECKOMH
¢dyskiun B psn Teiinopa. CeolicTBa aHAMMTHIECKHUX (HYHKIIHIA.

5. Pasnoxenne ananuTH4Yeckoii pynxkuun B psag Jlopana. MsonuposaHHse
ocoOble TOYKH U UX KiIacCH(HUKaIIHA.

6. Brraersr u hopmynsl st ux BeraucieHus. Teopema Ko o BerdeTax. Berger
B OeckoHedHO ynaneHHo# Touke. Teopema o mosIHOI CyMMe BEIYETOB.
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POyHKIHOHAJBHBIA aHAJIH3

1. O6mee nonsTre Mepsl. IIpomomxenue Mephl. Ilpogomkenne Meps! no Jlebe-
ry. Mepsi Jlebera u Jle6era-Ctunteeca Ha R.

2. Hurerpan Jlebera u ero cBoiicTsa.

3. IlpocTpaHCTBa CO CKaISIPHBIM IPOU3BEJCHHEM, THIEOEPTOBO IPOCTPAHCTBO.
HepasenctBo Komu-bynsakosckoro.

4. Ilpoctpanctso L,(T,u), HepaBeHcTBO I'€nbepa, MHHKOBCKOTO, TOJIHOTA.

5. Teopema Banaxa (NPHHHHI CXKHMAIOIINX OTOGPaXKeHHii) U ero mpUMeHe-
HHE K HHTETpalbHbIM YPaBHEHUSM.

6. Jlunelinble HempephIBHEIE oniepaTtopbl. HopMma oniepatopa. IlpuMepsi.

7. Teopema o 3ambIKkanHH o0pa3a JIMHelHOro, HeNPepLIBHOIO ONepaTopa.
Teopemsl @pearonsMa s HHTErPAIBHBIX YPaBHEHHIA.

Teopusi BeposiTHOCTeli H MaTeMaTHYEeCKasa CTATHCTHKA

1. Axcuomartrka KomMoropoBa. YCIIOBHEIE BEPOSTHOCTH.

2. YucnoBble XapaKTEPUCTHKHU CIYIaHBIX BEIMYHH — MaTEMATUYECKOE OXHAa-
HUe, aucnepcus, koahdUITHeHT KOPPENAIHH H HX CBOMCTBA.

3. KpurepHu He3aBHCHMOCTH CJHyHaiHBIX BeJIMYHH (IHCKpeTHbIH, aGco-
JIIOTHO HellpepbLIBHbI).

4. IlenTpanbHasi NpeAe/ibHAS TeOpeMa i OAMHAKOBO paclpeleeHHbIX
cJIaraemMbix.

5. 3akoH 0oNBIIMX YHCEIl.

6. Hepasenctso u Teopemsr KoiMoroposa.

JAuddepennnanbabie ypaBHeHHS

1. KpnaTepuii ypaBHeHHs B NOJHBIX JH(depennnaax.

2. ba3suc npocTpancTBa pemeHHii JuHelnoro nuddepenuuaasHoro ypas-
HeHHs N-TO NOPAKA.

3. Teopema cymecTBOBaHUS M €QMHCTBEHHOCTH peleHus 3anaur Komm s cu-
cteM auddepeHITHATEHEIX ypaBHEHHIA.

4. Jlunelinsle oqHOpOAHBIE JubepeHIHanbHEIEe YpaBHEH s 2-T0 nopsaka. Ko-
nebaTeNnbHbIN XapaKTep pelIeHHiA.

5. JluneliHbie ypaBHEHHS B YaCTHEIX IPOM3BOIHEIX NIEPBOIO MOPAAKA. 3a1a49a
Komm. Cxema e€ pemeHus.

6. JluneiiHble OHOPOAHBIE CHCTEMEI C IIOCTOSHHBIME KodbduimenTamu. MeTtos
Oiinepa.

7. TlonaTHe ycTOMYIMBOCTH pemieHuH quddepeHIMalbHEIX ypaBHeH . MeTos
¢bynxmit JismyHoBa.

YpaBHeHHS] MATEeMaTHIeCKOi PUIUKH

1. Knaccubukxauus JuHEHHBIX AudbepeHIHaNbHEX ypaBHEHHN C YaCTHBIMHU
IIPOMU3BOAHBIMU BTOPOTO HOPSIKA.

2.Pemenue 3ana4n Kolnn 11 0AHOPOAHOTO ypaBHeH s KO/1e0aHMM CTPYHBI.
®opmyna lanambepa.

3. IIppHOMO MaKCHMYMA JJisl ypaBHEHHS TeNJI0NPOBOIHOCTH.

4. TeopeMbl €IMHCTBEHHOCTH pelleHHMs 3anadd KoM © mepBoil HadambHO-
KpaeBoi 3a1a4M IS ypaBHEHHA TEIIONPOBOIHOCTH.



14

5. OcHoBHEIE kpaeBbie 331a9H IJ11 ypaBHeHMs ITyaccoHa.
6. CsoiicTBa rapMOHUYECKHX (PyHKIIHH.

HecsienoBanue onepanuii
1. Teopema 0 MaKCHMAaJbLHOM ITIOTOKE ¥ MHHHMAJLHOM pa3pese.
2. HeobxomuMeble M AOCTAaTOYHEIE YCIIOBHA CyIECTBOBaHMS diinepoBa IHKIIA B

rpade.
3. Teopema o pa3noXXeHHHU MOJOKHUTEIHHOIO IOTOKA.

JKcTpeMasbHbIe 3221 H BAPDHAITHOHHOE HCYHC/IEHHE

1. Metox muoxureneii Jlarpanxka.

2. Heo0Oxoaumoe yciioBHE DKCTpeMyMa B KJaccHYecKOH BapHallHOHHO#H 3a-
Aade (ypaBHenHe Jiinepa-Jlarpanxa).

3. Teopema Kyna-Takepa.

4. Tlpou3BoaHbIe B BEKTOPHBIX MPOCTpaHCTBax( MPOM3BOAHAS 10 HANPABIIECHUIO,
Bapuanud no Jlarpamxy).

5. YcnoBus onTUMalbHOCTH IEPBOTO U BTOPOTO MOPSAKOB B 3a/jade ONTHMM3a-
LMY C OTPaHUYEHUIMHU-PaBEeHCTBAMH (3a[1ada YCIOBHON ONTHUMU3ALINH).

6. TeopeMma o cymecTBoBaHHM 3KcTpeMyMa (T. Beitepmrrpacca).

MeToauka nNpenoaaBaHHs MATEMATHKH?
81. Ilpeamet u nipobGneMbl THOAKTHKH MaTeMaTHKH. MeToasl o0yueHus Mare-
MaTHKE.
82. MeTtoxp! pemieHuss MaTeMaTHIeCKUX 3a1a4. [IoOHATHA B MaTeMaTHKe, METO-
JIMKA H3y9eHHUS MaTeMaTHIeCKUX MOHATH.

*Tonpko A1s HanpaBieHus crieuransHocTy 1-31 03 01-02 Maremaruka (Hay9HO-TIeAarorudeckas AeATeIbHOCTD)
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