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MaTeMaTHYeCKOro aHaau3a» (yriyoJeHHbIH) cpeaHero o0mero o0pa3oBaHus

Kypc «Anrebpa m Hauajza MaTeMaTHYeCKOTO aHAIW3a» SBIACTCS OJHUM W3 Hanbojee 3HAYMMBIX B
porpamMMe CTapIiei IIKOJbI, MOCKOJbKY, C OHOM CTOPOHBI, OH 00ECIIeUnBACT HHCTPYMEHTANBHYIO 0a3y uis
M3YUYEHHUs BCEX €CTECTBEHHOHAYYHBIX KypPCOB, a C APYroil CTOPOHBI, (JOPMHPYET JIOTUUECKOE M aOCTpaKTHOE
MBILIUICHUE YYaIIUXCsl HAa YPOBHE, HEOOXOAMMOM Ui OCBOCHHS WH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPHH,
CJIOBECHOCTH U APYTUX AUCUUIUIMH. B paMKax TaHHOro Kypca y4yaliuecsi OBJaJ€BalOT YHUBEPCAJIbHBIM S3bIKOM
COBPEMEHHOW HayKH, KOTOpasi (OpMyJIHPYET CBOU JOCTHKEHHUS B MaTeMaTHUYeCKon (opme.

Kpr anre6pbl U HavdadJl MaTCMAaTUYCCKOI'0 aHaJIN3a 3aKJIaAbIBA€T OCHOBY JIsI YCICHIHOT'O OBJIAACHUS
3aKOHaMu (1)I/IBI/IKI/I, XHUMHU, 6I/IOHOFI/II/I, IIOHUMaHHuA OCHOBHBIX TGHI[CHIII/If/i PasBUTHA SKOHOMHKHU U
O6H_IGCTBGHHOI71 JKU3HH, IMO3BOJICT OPHUCHTUPOBATHCA B COBPCMCHHBIX I_II/I(i)pOBBIX U KOMIIBIOTCPHBIX
TEXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATh UX IJIA I[EU'II:HGIZIHGFO 06p330BaHI/IH U B HOBCGI[HGBHOI\/JI km3HU. B TOXKE
BpEMsl OBJIAICHUC a6CTpaKTHBIMI/I H JIOTHUYCECKU CTPOTMMU KOHCTPYKIUSAMHU aJ'IFC6pBI U MaTeMaTH4YCCKOI'O
aHaJIM3a pa3BUBACT YMCHUC HAXOAUTb 3aKOHOMCPHOCTH, 000CHOBLIBATH HUCTUHHOCTD, JOKAa3bIBATh YTBCPIKICHUA
C IOMOIBKO MHHAYKOHUU W PACCYKIAATb ACAYKTUBHO, MHCIIOJIb30BATH O606H.I€HI/IG U KOHKpPCTHU3alIUIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIILICHHE.

B xone u3yuenus kypca «Anrebpa M Hayajlla MaTeMAaTHUYECKOTO aHAN3a» YYallHecs IMOJy4aroT HOBBIH
OIIBIT PCHICHUA MNPHUKIAAHBIX 3aJad, CaAMOCTOSATCIBHOI'O IMOCTPOCHUA MATCMATHYCCKUX MOI[CJ'ICﬁ PCaIbHBIX
CHTyaHI/Iﬁ, HHTCpHpCTAllUA  ITTOJYUYCHHBIX pemeHHﬁ, S3HAKOMSTCA C  IIpUMEpaMUd  MATCMATHUYCCKUX
3aKOHOMepHOCT€ﬁ B IpHUpoAcC, HAYKEC W HCKYCCTBC, C BbBIAAIOMIMUMUCA MATCMATHYCCKUMHU OTKPBITUAMHU MU HX
AaBTOpaMHu.

Kypc obOnamaer 3HAUMTETBHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIM pealn3yeTcs Kak uepes
y4eOHBI MaTepua, CrocoOCTBYIOUINI (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 CHerupuxKy
y4eOHOW JESITeTLHOCTH, TPEOYIOMEH MPOJOIKUTEIFHON KOHICHTPAIMM BHUMAHHS, CaMOCTOSITEILHOCTH,
AKKYpPATHOCTHU U OTBETCTBECHHOCTHU 34 HOHy‘leHHLII\/'I pe3yJibTarT.

B ocHoBe MeTonuku o0ydeHus aireOpe ¥ HavajaM MaTeMaTUYeCKOro aHaJIu3a JISKUT JEATeTbHOCTHBIN
MPUHLINI O0yYEHUSI.

B crpyktype Kypca «Anrebpa um Hayana MaTeMaTHMYECKOIO aHAIM3a» MOXKHO BBIJCIUTH CIEIYIOIINE
COACPKATCIIbHO-MCTOAUYCCKUC JIMHUU: «Uwucma u BBIYUCJICHUA), ((q)}IHKI_II/II/I u Fpa(l)I/IKI/I», ((ypaBHCHI/ISI u
HCPaBCHCTBa», «Hauama maTeMaTH4IeCKOro aHajm3ay, «MHoOXecTBa 1 JIOTHKa». Bce 0OCHOBHBIE COACPIKATCIILHO-
MCTOANYCCKUC IMHUU N3YYAOTCA Ha ITPOTAKCHUUN IBYX JICT O6y‘leHI/I$I B CTapI_Heﬁ MMIKOJEC, CCTCCTBCHHO AOIIOJIHAA
Ipyr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMM TEMaMH U pasfenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO
ﬂaHHLIﬁ KypC ABJIACTCA HWHTCTPATHBHBIM, IIOCKOJIBKY O6I>€,Z[I/IH5{CT B cebe COACPKaHNUEC HECKOJIbKHUX
MaTEMATHYCCKUX NUCHUIIIINH, TAKUX KaK anre6pa, TPUTOHOMCTPUA, MaTeMaTI/ILIGCKI/II\/JIaHaJ'H/I?;, TCOPHA MHOKCCTB,
MaTeMaTU4CCKas JIOTUKa U J1p. ITo MCPE TOI'0, KaK yHalquecs OBJIaACBAOT BCE OoJtee HIUPOKUM MATEMATUYICCKUM
anmapaToM, y HHX ITOCJICIOBATEILHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMATHUECKYIO
MOACIIb peanLHoﬁ CUTyalluu, IIPUMCHATb 3HAHU, IOJYYUYCHHBIC IIpU HU3YUYCHHUU KypcCa, A PCHICHUA
CaMOCTOSITENIbHO C(HhOPMYJIMPOBAHHON MaTEMaTUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CO,Z[ep)KaTeJ'IBHO—MCTOI[I/I‘{CCKB.H IuHusg «Yucina M BBIYHUCIICHUS 3aBCpHIACT (I)OpMI/IpOBaHI/Ie HaBBIKOB
MCTIOJIB30BaHUS ACUCTBUTEIBHBIX YUCEI, KOTOpOe ObIJI0 HAYaTO B OCHOBHOM mIKouie. B craprieii mkosie ocodoe
BHUMAHHC YICISICTCA (I)OpMI/IpOBaHI/IIO HAaBBIKOB pallMOHAJIbHBIX BBIHHCHCHHﬁ, BKIIIOYAOIIUX B cebs
HCIIOJIb30BAHUEC PA3JINYHBIX (bOpM 3alucCu 4Yuciia, YMCHUC JCJIaTb HNPHUKUIAKY, BBIIIOJHATH HpI/I6J'II/I)KéHHI)Ie
BBIUUCJICHUS, OLCHUBATH YHCJIOBBIC BBIPAKCHUA, pa6OTaTL C MaTeMaTHYEeCKMMH KOHCTaHTaMM. 3HAKOMBLIC
ydJamuMcsa MHOXCCTBA HATypalbHBIX, LEJIbIX, PalHOHAJIBHBIX H I[Gf/iCTBHTGJ'IBHI;IX YuUCeCJ OOIIOJJIHAKOTCA
MHOKECTBOM KOMIIJIEKCHBIX uucel. B KaXKIOM M3 IJTUX MHOKCECTB PACCMATPUBAIOTCSA CBOMCTBEHHBIE eMy
CHGHI/I(bI/I‘-IGCKI/Ie 3ala4i U oricpanru: ACJICHUC HALICTI0, OIICPUPOBAHUC OCTATKAMH Ha MHOKCCTBE LICJIBIX YUCCII;
0co0OBIe CBOMCTBA pallMOHAJIBHBIX U UPPALUOHAIIBHBIX YUCCII; apI/I(I)MeTI/I‘ICCKI/Ie OIepalru, a TaKKC U3BJICUCHUC
KOpHA HaTypaHBHOﬁ CTCIICHU Ha MHOXCCTBEC KOMINICKCHBIX YHUCCII. Enaroz[apﬂ MMOCJICA0BATCIIBHOMY
pacIMpCHUIO Kpyra HCIIOJIB3YCMbIX YHUCCII U 3HAKOMCTBY C BO3MOKHOCTAMH HUX IMPUMCHCHUA IJISI PCIICHUA
Pa3IMYHBIX 33124 GopMHpYyeETCs MPEACTABIICHNE O SAMHCTBE MATEMATUKH KaK HAYKH M €€ POJIH B MIOCTPOCHHUH
MOI[CJ'IGI\/'I PCAJIBHOI'O MHUpa,; IHUPOKO UCIIOJIB3YIOTCA O606H_ICHI/IG N KOHKpCTU3aIus.



Jlunns «YpaBHEHUS U HEPABEHCTBa» PEATU3yeTCsl HAa MPOTSHKEHUU BCEro oOydyeHHs B CTapIIeH ILIKOIe,
MOCKOJIBKY B KaxKJI0M paszene [IporpaMmbl mpeyCMOTPEHO pelIeHrue COOTBETCTBYIOIUX 3a1a4. B pesynbraTe
y4Jaluecs: OBIaJeBalOT Pa3IMYHBIMU METOJAMH PEIICHUs PAllMOHAIBHBIX, UPPALlMOHATIbHBIX, TOKA3aTEIbHBIX,
norapuMUYECKUX U TPUTOHOMETPUYECKUX YPABHEHHIA, HEPABEHCTB U CHCTEM, a TAaKXKe 3aJad, COJep KaluX
napaMmeTpsl. [lolydeHHble YMEHHS LIMPOKO HCHOJB3YIOTCS MpPH HCCIEAOBAHUM (YHKIUHA C IOMOIIBIO
MPOM3BOTHOM, MPHU PEIICHUU MPHUKIATHBIX 3a/ad W 3a/ad Ha HaXOXKICHHWE HAWOOJBIIUX W HAUMEHBIIHX
3HaueHul QyHkiuu. [laHHas copepxaTenbHas JHHHUS BKJIIOYAaeT B ce0s Takke (QOPMUpOBAHUE YMEHUMN
BBITIONHATH  pacuéTel 1o  ¢dopMmynaMm, mpeoOpa3oBaHHUS  pallMOHANBHBIX,  HpPpAlMOHATIBHBIX U
TPUTOHOMETPUUECKHUX BBIPAKEHUH, a Tak)Ke BBIPAXKEHUH, COJEpKaluX cTerneHu u jorapudmsl. brarogaps
M3YYCHHIO aIre0pandeckoro MaTepuasia mpoucXoauT JalibHEHIIee pa3BUTHE AITOPUTMUYECKOT0 HaOCTPAKTHOTO
MBIIICHHS yYaluxcs, popMHUPYIOTCS HaBBIKU I€yKTUBHBIX PacCyXACHUN, paOOThI C CHMBOJIBHBIMU (hOpMaMH,
MPEJICTABICHHUS] 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeaiaraer
3¢ (deKTUBHBIE HMHCTPYMEHTHI JJsi pELICHUs MPAKTUYECKUX U EeCTECTBEHHOHAYUHBIX 3aJad, HarJsgHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTHU KakK sI3bIKa HAYKHU.

CopepxarenpHo-MeToAUYEeCKas TMHUS « DYHKIIH U TPaQUKN» TECHO MEePEIIeTaeTcs C APYTUMHU JIMHUSIMU
Kypca, IOCKOJIbBKY B KAKOM-TO CMbICJI€ 3aJa€T MOCJIE10BaTEIbHOCTh U3yUeHUs MaTepuaiia. V3yueHue cTeneHHoi,
MOKa3aTeIbHOMU, TOrapu(MUUECKON U TPUTOHOMETPUYECKUX (DYHKIUHN, UX CBOMCTB U TPaUKOB, HCIIOIH30BAHHE
GYHKIUH U1 pelIeHHs 3a1ad W3 JAPYTHX YYeOHBIX TPEIMETOB W pPeajbHOW KM3HU TECHO CBSI3aHO KaK C
MaTeMaTHYeCKUM aHaTu30M, TaK M C pelIeHHEeM YypaBHEHHH W HepaBeHCTB. Ilpu sTom Oonbliioe BHUMaHHE
yaenseTcss (OPMUPOBAHUIO YMEHHS BhIpaXaTh (OpPMyJamMH 3aBUCHMOCTH MEXKIY PAa3IMYHBIMHA BEIHMYMHAMH,
UCCIIEeIOBATh MOJyYeHHbIE (PYHKIIMU, CTPOUTH WX rpaduxu. MaTepuan 3Toi comepkaTeIbHON JTMHUM HalleleH
Ha pa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIMYMHAMUB Pa3IMYHOMN
dbopMe: aHaTUTHUECKOH, TpaduyecKoil 1 cinoBecHO|. Ero n3ydenue crnocoOCTBYeT pa3BUTHIO AITOPUTMHUIECKOTO
MBIIIJICHHSI, CITOCOOHOCTH K 00OOIICHHUIO U KOHKPETH3AIINH, UCTIOIH30BAHUIO AaHAJIOTHH.

ConepsxarenbHas tuHUs «Havyana MaTeMaTHYeCKOro aHaIM3ay MO3BOJISET CYIIECTBEHHO PACIIUPUTH KPYT
KaK MaTEeMaTHYECKUX, TaK U TPHUKIAAHBIX 3a7ad, JAOCTYMHBIX IIKOJbHHKAM, TaK KaK y HHUX TOSBIISIETCS
BO3MOXXHOCTh CTPOUTH TpadUKU CIOKHBIX (YHKIUH, ONPEAETsATh UX HauOOINbIINEe U HAUMEHbIINE 3HAYCHHUS,
BBIYUCIITh IUIOMAAA GUTYp B OOBEMBI TEJ, HAXOAUTh CKOPOCTH U YCKOpEHHs TpoieccoB. JlanHas
coJiep>KaTeNnbHas TUHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH MOCTPOCHHUS MaTEMaTHUYECKUX MOJIENeH peallbHbIX
CUTYyaIINH, TO3BOJISIET HAXOAUTh HAMJTYUIIIee PEIICHUE B IPUKIIAHBIX, B TOM YHCIIE COLUATIbHO- YKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHUECKOrO aHaiu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(hOpMaTbHO-IOTHYECKOTO W KPEAaTHBHOTO MBINIUICHUS, ()OPMHUPOBAHHIO YMEHUH PACIIO3HABATH IPOSIBICHUS
3aKOHOB MAaTeMaTHUKU B HayKe, TEXHUKE M HUCKYCCTBE. YUalllUeCs Y3HAIOT O BBIJAIOIIMXCA pPE3yNbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTH MATEMAaTUKH KaK HayKH, H 00 UX aBTOpaX.

CopepxarenpHo-MeTOAUYEeCKass JTUHUSA «MHOXECTBa U JIOTHKa» BKIIOYAeT B CeOsl AJIEMEHTH TEOpUHU
MHOXECTB U MaT€MaTHUUECKOU JIOTUKHU. TeopeTUKO-MHOKECTBEHHBIC MPECTABICHUS MPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTHKH U TpeiaraloT HamOojee YHHBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIUNA BCE pPa3Aeibl
MaTeMaTHKU U €€ MPUIIOKEHHUM, OHU CBS3BIBAIOT Pa3HbIe MAaTEMaTUYECKHUE JAUCIUIUIMHBI U UX MPUIOKEHHUS B
eaunoe 1ienoe. [ToaToMy BakHO JaTh BO3MOXKHOCTh HIKOJIBHUKY MOHHMATh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMAaTHKHU W MCIIOJIb30BaTh €T0 JJisi BRIPAKEHUS CBOMX MbICEH. [IpyruM BaKHBIM MTPU3HAKOM
MaTEeMaTHUKH Kak HayKH CJeayeT MPHU3HATh CBOWCTBEHHYIO €M CTPOrOoCTh OOOCHOBaHMI U ClieJOBaHHE
OnpeeEHHBIM MPaBUIIaM TOCTPOCHUS JI0KAa3aTEIbCTB. 3HAKOMCTBO C JIEMEHTAMH MAaTEMaTHYE€CKON JIOTUKHU
CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS YUYAIIUXCs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKIICHHUS Ha
OCHOBE JIOTUYECKUX MPaBWI, (HOPMHUPYET HABBIKH KPUTHYECKOTO MBIIUICHUS.

B kypce «Anrebpa u Hayala MaTeMaTHUYECKOTO aHAIW3a» IMPHUCYTCTBYIOT OCHOBBI MAaTeMAaTHUYECKOTO
MOJICIMPOBAHUSA, KOTOpBIE TIPU3BAHBI CIIOCOOCTBOBaTh (POPMUPOBAHWIO HABBIKOB TMOCTPOCHUS MOJENEH
pEaNbHBIX CUTYAIlNi, HCCIIEAOBAaHUS TUX MOJIENIEH C TTOMOIIIBIO anmapaTa anreopbl 1 MaTeMaTHYECKOTO aHAIN3a,
WHTEPIPETAIMHN TOJYyUYCHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTCHBI B KaXAbIH U3 pasnenoB [Iporpamwmei,
MOCKOJIbKY BECh MaTepHall Kypca IIMPOKO HCIONB3YyeTCs Ui pelleHUs MPUKIaAHbIX 3aaad. [lpu pemenun
peaTbHBIX MPAKTUYECKUX 3a1a4 yUalIHecs pa3BUBAIOT HAOII0IaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbes, HCIOJB30BATh AHAJOTHIO, 0000IIATh U KOHKPETH3UPOBATh Mpoliemy. JlesTenbHOCTh Mo
(OpPMHPOBAHHUIO HABBIKOB PEIICHHS MPUKIAIHBIX 3a7ad OpPraHU3yeTcs B MPOIECCe M3YyUeHUs] BCEX TeM Kypca
«Anre0Opa 1 Hayasla MaTEeMaTHYECKOTO aHAIIN3a.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormnacHo yuebHOMYy 1utany B 10 —11 kimaccax u3ydaercst yaeOHbIN Kypc «AnreOpa u
Hayalla MaTeMaTHYeCKOro aHalu3a», KOTOPBIM BKJIIOYAET B ceOs CIeAyIOUIe OCHOBHBIC
pas3zneinsl coaepxkaHus: «Uncaan BEIYUCICHUS», « Y PABHCHHS U HEPABCHCTBAY, « DYHKITUH H
rpadukmn», «Hayana MaTeMaTHUYECKOTO aHATH3ay,

«MHOXKeCTBa U JTIOTHUKA.

B VueOHOM maHe Ha wW3yuyeHHWE YIIIYOJEHHOTO Kypca anreOpbl W Haval
MaTemaThueckoro aHanmsa B 10—11 xmaccax otBoautcs He MeHee 4 y4eOHBIX 4acoB B
HEJIETI0 B TEYEHUE KaXKI0T0 Tojla 00yUYeHHs, BCETO 3a7Ba roga oOydeHuss — He menee 280
y4eOHBIX YaCOB.
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