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AHHOTAIUA K pado4yel mporpamMMe y4yeOHOro npeamera
«AJredpa M Ha4YaJIa MATEMATHYECKOI0 AaHAJIN3a» (YIJIy0JIeHHbIH YPOBEHbD),
10-11 kaaccwl

VYueOHblil Kypc «Anredpa ¥ Havyaja MaTeMaTU4YECKOTO aHAJIW3a» SBJIAETCS OJHUM U3 Haubosee
3HaYMMBIX B MPOTpaMME CpemHEero oOmero oO0pa3oBaHMs, MOCKOJIBKY, C OIHOH CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIBHYIO 0a3y Ul U3Y4EHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi
CTOPOHBI, GOPMHPYET JIOTHYECKOE U aOCTPAaKTHOE MBIIUIEHHE 00yJaroIUXCs HAa YpOBHE, HEOOX0AUMOM
JJIs1 OCBOCHU A PIH(i)OpMaTI/IKI/I, O6IIICCTBO3HaHI/I$I, HUCTOPUH, CIIOBECHOCTU U APYIUX AWCHHUILINH. B paMKax
JaHHOTO y4eOHOTo Kypca oOydJaromiuecs OBJIAJECBAIOT YHHBEPCAJIHHBIM S3BIKOM COBPEMEHHOH HayKH,
KoTopas (hopMyJIupyeT CBOM JOCTUKEHUS B MaTeMaTu4eckoil popme.

VY4eOHbIi Kypc anreOpbl M HadaJl MaTeMaTHYeCKOTO aHaiHu3a 3aKJaJblBaeT OCHOBY JUIS
YCOCHIHOIO0 OBJAACHHUA 3aKOHAMH (1)I/ISI/IKI/I, XUMUH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHus1 OCHOBHBIX TCHI[GHIII/II\/JI
Pa3BUTHSI 5KOHOMHUKHU U OOLIECTBEHHOM JKU3HM, MMO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX IU(POBBIX
U KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBECPCHHO MCIIOJIb30BATh HUX JIA HMBHCﬁHIGFO 06pa3013aH1/1${ n B
HOBCGHHGBHOI\/'I Xm3Hu. B 1O Ke BpEMsA OBJIAZICHUC a6CTpaKTHI)IMI/I H JIOTHYECKHU CTPOTrUMHU
KOHCTPYKIIUSIMU anreOpbl 1 MaTeMaTHYEeCKOTO aHallM3a Pa3BUBACT YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH,
000CHOBBIBATH HCTUHHOCTb, [JOKAa3bIBaThb YTBCPXKACHHA C TIIOMOIIBIO HWHAYKOHU H PacCyXaaTb
JeTyKTUBHO, MCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AllHI0, a0CTparupoBaHue U aHaJOTUIo, (OpMUPYET
KpC€aTHUBHOC U KPUTUUYCCKOC MBIIIJICHUEC.

B xonme wu3yuyenuss yueOHOro Kkypca «AnreOpa W Hayaja MaTeMaTHYECKOrO aHaIu3a»
oOyyaromuecs: MOoJIy4aroT HOBBIM OIBIT PELICHMs MPHUKIAAHBIX 3a7ad, CAMOCTOSATEIBHOTO MOCTPOCHMS
MaTeMaTU4YECKUX MOJEJEH pealbHbIX CUTyalluid, HHTEPIPETAlluy MOTY4YEHHBIX PEIIeHUH, 3HAKOMATCS C
IpUMEpPAMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE, HAyKe U HCKYCCTBE, C BBIJAOIIUMUCS
MaTEMAaTU4YECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

VYuebHbIil Kypc 00/1a1aeT 3HaYUTEIbHBIM BOCIIMTATEIbHBIM MOTEHIIUAIOM, KOTOPBIA peannusyercs
KaKk 4Yepe3 y4eOHBIH Marepuan, CIocoOCTBYIONMA (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHS, TaK H
yepe3 creuuduky ydeOHOH AeATeNbHOCTH, TpeOyromel MpoaoJKUTENbHON KOHLEHTpAlMd BHUMAHUS,
CaMOCTOSTEJIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 IOJIY4YEHHBIN pe3ysbTarT.

B ocHoBe Meronauku oO0ydeHuss aireOpe M HadajgaM MAaTE€MaTHYeCKOro aHalu3a JISKUT
JeATeIbHOCTHBIN PUHLUI 00yYeHHUs.

B crpykTtype yuebGHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOI'O aHalU3a» BbIIEJICHBI
CIIEAYIOIINE COJEPIKATEIbHO-METOIMYecKue JTUHUN: «YHucna u BbluucieHus», «OyHKIMU U rpadukmny,
«YpaBHEHUs U HepaBeHCTBa», «Hauama MaTemarmueckoro aHainuza», «MHOXecTBa M JOruka». Bce
OCHOBHBIE COJIEPKATEIbHO-METOIMUECKUE JIMHUM M3Y4aloTCs Ha NPOTSDKEHUM JIBYX JIET OOydeHMs Ha
YPOBHE CpeIHero oouiero oopa3oBaHus, €CTECTBEHHO JIOMOJHSASA APYr APYra U MOCTEHNEHHO HACHIAsICh
HOBBIMM TeMaMHU M pasfenamu. JlaHHbBIH ydeOHBIM Kypc SBIS€TCS HMHTErPATHBHBIM, ITOCKOJBbKY
oObenuHseT B cebe coJepKaHUe HECKOIbKMX MAaTeMaTHMYeCKMX IUCLMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUUYECKUI aHalIM3, TEOPHs MHOXKECTB, MaTeMaTHYecKas Jioruka u jpyrue. Ilo
Mepe TOro Kak oOyyaroliuecsi OBJIQJ€BalOT BcE OoJiee MIMPOKUM MaTeMaTHYeCKMM ammnapaToM, y HHUX
MoCIeI0BaTeIbHO (POPMUPYETCS M COBEPUICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYEeCKYyl0 MOJENb
peanbHON CHTYyalluu, NMPUMEHATh 3HAHUA, MOIy4yeHHbIE NMPH M3YYEHUH Y4EeOHOTO Kypca, AJs pelieHHs
CaMOCTOSTENIbHO C(OPMYITHPOBAHHOM MaTEMAaTHUYECKOM 3a1auu, a 3aTeM UHTepIIPETUPOBATh CBOI OTBET.

CopnepxxaTenpHO-MeTOAMUEeCKast JUHUSA «Yucna W BhIYMCICHMS» 3aBepuiaeT (GopMupoBaHHE
HaBBIKOB MCIIOJIb30BaHMsI AEUCTBUTENBHBIX YHCEI, KOTOpOE ObLI0O HA4aTO Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanus. Ha ypoBHe cpenHero obuiero oopa3oBanusi 0co60e BHUMaHHE yAeseTcs GOpMHUPOBAHUIO
HaBBIKOB PAllMOHAJIBHBIX BBIYMCIEHUH, BKIIIOYAIOIIUX B ce€0sl MCIOJIb30BAaHUE PA3IUYHbIX (OPM 3aImUCH
quciaa, yMEHHE JeNaTh MPHUKHUJIKY, BBIMOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YHCIOBBIC
BBIpQXKEHHUs, pPabOTaTh C MaTeMaTHYECKUMHM KOHCTaHTaMH. 3HAKOMble OOy4YaloIIMMCS MHOXECTBa
HATYpalbHbIX, IENbIX, pAlMOHAIBHBIX W JIEHCTBUTEIBHBIX YHCEN JOMOJHSIOTCS MHOXECTBOM
KOMIIIGKCHBIX uYHcel. B KaXI0M M3 OTUX MHOXKCCTB PaCCMAaTPUBAOTCA CBOMCTBEHHEIC cMy
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cneun(uvecKre 3a1a4d U OTepaliy: JCJICHUE HAIEeNI0, ONIEPUPOBAHUE OCTATKAaMH Ha MHOXECTBE IIEJBIX
qucen, 0coOble CBOMCTBAa PAlMOHAIBHBIX M HPpPAlMOHAIBHBIX YHCEN, apu]MeTHYecKue omepaiuu, a
TAK)K€ W3BJICUCHHE KOpHS HaTypaJlbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucell. braromaps
IIOCJIEJOBATEILHOMY PACIIMPEHHUIO Kpyra MCIOJIb3YEMBIX YHMCEN U 3HAKOMCTBY C BO3MOKHOCTSIMH MX
MPUMEHEHHUS [T PEIICHHs pa3IMIHbIX 3a/1a4 (POpMUpPYETCs MPECTABICHHE O €ANHCTBE MATEMATUKH KaK
HayKu M €€ poJii B MOCTPOCHUM MOJEJEH pealbHOr0 MHUpa, LIMPOKO MCMONb3YIOTCA 00001IeHne U
KOHKpETHU3aLUsL.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pealM3yeTcsl Ha MPOTSKEHUM BCEro OOy4eHMs] Ha YpOBHE
cpeaHero oOiiero o0pa3oBaHus, MMOCKOJIbKY B KaXI0M paszene IIporpaMmbl mpeaycMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3a/ad. B pe3ynbrare oOywaroiuecs: OBia/J€BalOT Pa3IMUYHBIMU METOJAMM PELEHUS
palMOHAJIbHBIX, HpPpAMOHATIbHBIX, IOKAa3aTEeNbHBIX, JOrapu(PMUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPAaBEHCTB M CHCTEM, a TAKXKE 3aJad, cojepkauux napaMmerpsl. [lomydeHHble yMeHUs
IIMPOKO HCHONb3YIOTCA MpH HCCIEAOBaHUM (YHKIUI C TOMOILNBIO TNPOU3BOJIHOM, IMpH pelIeHUU
MPUKIAIHBIX 3a7]a4 U 3a]la4 Ha HaX0XJEeHHE HauOONbIINX U HaUMEHBIINX 3HadyeHuH QyHkiuu. JlanHas
coJiep)karelbHasl JUHHS BKIIOYaeT B ceOs Takke (PopMHUpOBaHHME YMEHUN BBINOIHATH Pacu€Thl IO
¢dbopmynam, peoOpa3oBaHMs pallMOHAIBHBIX, UPPAIIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TaK)K€ BBIPAKEHUH, COJepXallluX CTerneHu u Jjorapudmel. braromaps usydeHHro anredpandyeckoro
MaTepuaga MPOUCXOIUT JajbHeilllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPaKTHOTO MBILIUIEHUS
oOyuaronuxcs, GOpMUPYIOTCS HaBBIKU JIE€IYKTUBHBIX PAacCyKIEHHUI, pabOThl C CHMBOJIBHBIMU (hOpMaMU,
MIpe/ICTaBJIeHMs] 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HepaBeHCTB. Anre0Opa mnpeaiaraer
3¢ deKTUBHBIE UHCTPYMEHTHI JJIsi PEUICHHs] MPaKTUUYECKUX U €CTECTBEHHO-HAy4YHBIX 3a/ay, HarJsIHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTtenpHO-MeToAMUECKas TUHUS «DYHKIUU U rpaduKn» TECHO MEPEIIeTAeTCs ¢ APYTrUMHU
JUHUAMH Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBbICNIE 3aJa€T IOCIENOBATENBHOCTh HM3Y4EHUS
Marepuana. V3yueHue CTENmeHHOHW, TMOKa3aTeabHOW, JOorapudMUUECKOW W TPUTOHOMETPUUYECKUX
(yHKIIMHA, ©X CBOWCTB M Tpa)MKOB, UCTIOIH30BaHNE (PYHKITUH IS PEUICHUS 3a7ad U3 JPYTUuX YIeOHBIX
IPEIMETOB M PEATbHON U3HM TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHAIM30M, TaK U C pelIeHUEM
ypaBHeHM 1 HepaBeHCTB. [Ipu 3ToM OoJiblIoe BHUMaHUE yrenseTcs: ((OPMUPOBAHUIO YMEHHsI BbIPaXKaTh
bopMynaMu 3aBUCUMOCTU MEXKIY pPa3JIUYHbIMM BEJIMYMHAMM, HCCIEN0BaTh IOJy4EHHbIE (QYHKLUHU,
CTpouTh MX rpaduku. Marepuan 3TOH coJepikKaTenbHON JMHUM HAleJeH Ha pa3BUTHE YMEHUH H
HaBBIKOB, [MO3BOJIIOIIMX BBIpAKaThb 3aBUCUMOCTH MEXAy BEJIMYMHAMU B pa3IMyHON (opme:
aHAJIMTUYECKOH, rpaduueckoil u cioBecHOl. Ero usydyenue crnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIUIEHUS], CIOCOOHOCTH K 0000IEHUIO U KOHKPETH3ALMH, UCII0JIb30BAaHHUIO aHAIOTUH.

CopnepxatenpHast JsuHUS «Hadana MaremMaTH4yecKoro aHaiu3a» I03BOJISIET CYLIECTBEHHO
paclIMpUTh KPYr KaK MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 33]a4, JOCTYIHBIX O0yJaroluMCs, TaK KaK y
HUX TOSIBIISIETCSI BO3MOXKHOCTh CTPOUTH I'paUKU CIIOKHBIX (YHKIMH, omnpenenirts UX HauOoJbIINe U
HaUMEHbIIME 3HAYCHMS], BBIUMCIIATE IUIOMAAN Guryp u oO6bEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHMS
nporeccoB. JlaHHas cojepxkareibHas JIMHUS ~OTKPBIBA€T HOBBIE BO3MOXKHOCTH  IOCTPOEHUS
MaTeMaTUYeCKUX MOJeNell peajdbHbIX CHUTyalluil, [O3BOJISIET HAXOAWUTh HAWIydllee pELIeHUE B
IPUKJIAJHBIX, B TOM YHUCJIE COLHUAJIBHO-DKOHOMUYECKHMX, 3aJadyaX. 3HAKOMCTBO C OCHOBAMH
MaTeMaTH4YeCKOTO aHaju3a CIIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOrO, (POPManbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh MPOSIBIEHUS 3aKOHOB MAaTEMAaTHKHU B
HayKke, TeXHUKe U HcKkyccTBe. OOydaromuecs: y3HatoT O BBIIAIONIUXCS pe3ybTaTax, MOJTy4YeHHBIX B X0OJ€
Pa3BUTHS MaTEMaTUKU Kak HaAyKd, U 00 UX aBTOpax.

ConepxxatenpHo-MeToAMYeCcKast JMHUS «MHOXecTBa M JIOTMKa» BKIIOYAaeT B ce0sl 3JI€MEHTHI
TEOPUH MHOXECTB M MAaT€MaTH4YeCKOW JIOTMKH. TeOopeTMKO-MHOKECTBEHHBIE IIPEJICTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH M TNpeAiarailoT Haubosee YHUBEPCAIbHBIM S3BIK,
00BEeTMHSIOMNN BCE pa3/ieNibl MAaTEMaTHKH U € MPUIIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MaTeMaTHYECKHUe
JMCLUUIUIMHBI U UX TPUIOKEHHs B enuHoe 1enoe. [1o3ToMy BakHO J1aTh BO3MOXKHOCTH 0OydaromieMycs
IIOHUMAaTh TEOPETHKO-MHO>KECTBEHHBIN $3bIK COBPEMEHHOM MaTeMAaTHKHM W HCIIOJIb30BAaTh €ro Juid
BBIPAKEHUSI CBOMX MBbICJIEH. JI[pyruM Ba)KHBIM NPU3HAKOM MAaTEMAaTHKH KaK HAyKH CIIEIYeT NPHU3HATh
CBOMCTBEHHYIO €l CTPOrocTb OOOCHOBaHHMM M CJeIOBaHHE ONPEACIEHHBIM IpaBUIIaM MOCTPOCHUS
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JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMHM MAaTEMaTU4YeCKOW JIOTUKHA CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI O0YYaromuXCs, TO3BOJSIET UM CTPOUTh CBOM PACCY)KICHHS Ha OCHOBE
JIOTUYECKUX MpaBui, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIUICHUS.

B ydyeGHOM Kypce «Anrebpa W Hayaja MaTEeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBEI
MaTeMaTU4CCKOTO MOACIIMPOBAHUSA, KOTOPBIC IIPU3BAHLI Ccroco0CTBOBATh (bOpMI/IpOBaHI/IIO HaBBbIKOB
MOCTPOSHHSI MOJIENICH PeabHBIX CUTYAIIMid, UCCIIEIOBAHMS STHX MOJIENICH C IOMOIIBIO anmapara anreopsl
U MaTCMAaTUYCCKOI'0 aHaliu3a, MHTCPIIPETAOU IOJTYYCHHBIX PC3YJIbTATOB. Takne 3aJaHus BIIJICTCHBI B
KaX/IbI U3 pa3JesioB MPOTrpaMMBbl, TIOCKOJIbBKY BECh MaTepual y4eOHOro Kypca IIHPOKO HCIOJb3YeTCs
JUId pelleHusl MNpUKIaaHbIX 3anad. [lpu pemieHun peanbHbIX NPAKTHUUECKUX 3a1ad oOydaroliuecs
pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, UCIOIb30BATH
aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UpOBaTh MpolieMy. [lesTedpbHOCTh MO (OPMUPOBAHHIO HABHIKOB
peleHus MPUKIaTHBIX 3a/1a4 OPraHu3yeTCs B MPOIIECCEe U3YIEeHHUS BCEX TeM y4eOHOTO Kypca «Anredpa u
Havaja MaTeMaTHYECKOTO aHAIH3ay.

Ha usydenne ydueOHOTO Kypca «AnrebOpa M Hauajga MaTeMaTHYECKOTO aHAM3a» OTBOAMTCS 272
yaca: B 10 xnacce — 136 gacoB (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca B HEZAETIO).



