AHHOTAUA
K paboueii mporpaMmMe y4eOHOro Kypca
«AJredpa U HaYaJIa MaTeMATHYeCKOro aHan3a. ba3oBslii ypoBeHnsb. 10-11 kiaaccei»,
2023-2024 y4eOHblii roj

Pabouass mporpamma mo anrebpe ¥ HavajgaM MaTeMaTHdeckoro aHamms3a s 10-11
KjaccoB paspadorana Ha ocHoBe PI'OC COO — 2012 (¢ m3menenusmu Ha 2023 rox) u GOIL
COO, yrBepxaénHou npukazom Munnpocsemienusi Poccuu ot 18 mas 2023 roma Ne 370, B
cooTBeTcTBUH ¢ PenepanbHoil padoueit mporpammoir COO «MaremaTnka (6a30BbIil YPOBEHB)
(mpenmetHast obnacte «Maremaruka u Muadopmaruka») mis 10-11 xiraccoB 0oOpa3oBaTenbHBIX
opranusanuii, penepanbHoi padouel mporpaMMoil BOCIIUTaHUS.

B mporpamme yuteHBl mMiew W TONOKEeHUs KOHIENIwH pa3BUTHS MaTEMaTHYECKOTO
oOpazoBanus B Poccuiickoit denepannu.

[Iporpamma cocTaBieHa B KOHCTPYKTOpe paboumx mporpamm caiita «EmuHoe
coJiep;kaHue oOpa3oBaHUsD).

VY4eOHblii Kypc «Asredpa M Hayajga MaTeMaTHMYECKOrO aHajau3a»  SBJISETCS
o0s13aTenbHBIM 11 u3ydenus B 10-11 knaccax, u uzydaercs Ha 6a30BOM ypOBHE.

[TosicHuTenbHas 3amycka OTpaXkaeT OOIIKEe MEeNX W 3a7aud U3ydeHUs anreOpbl U Hadaml
MaTeMaTHYEeCKOTO aHajM3a, MECTO B CTPYKTYpe Y4eOHOTO TUIaHa, a TaKKe TOIXOJBI K 0TOOpy
COJIepKaHUS U OTIPEICTICHHSI TUTAHUPYEMBIX Pe3yIIbTaTOB.

Coneprxanre 00y4eHHUs] PaCKpBIBACT COJACPKATENbHBIC JIMHUH, KOTOPBIE MPEIararoTcs
JUTs 00513aTENIHPHOTO M3YyYEHUs Ha YPOBHE CPEHET0 00IIero oOpa3oBHAKS.

[TmaHupyemble  pe3yiabTaThl  OCBOSHHSI  MPOTPAMMBI  BKIIIOYAIOT  JIMYHOCTHEIE,
MeTanpeaMeTHbIe pe3ylbTaThl OCBOEHUS MPOrpaMMbl Ha BeCh Mepuoj OOydeHHs] Ha YpOBHE
cpemHero odmero oOpa3oBHaAWs, a TAKKE MPEAMETHBIC TOCTHKEHUST 00YJAIOIIETOCs 32 KaXK IbIN
roj 00y4eHus.

HEJIM U3YUEHMA YUEBHOI'O KYPCA
Kypc «Anrebpa u Hadajga MaTeMaTHMYECKOTO aHAIM3a» SBISETCA OJHUM U3 Haubojee

3HAYUMBIX B IpOrpaMMe CTapiied LIKOJIbI, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOecreynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUIsi M3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JIpPYyroi
CTOpPOHBI, (OpPMUpPYET JIOTMYECKOe M aOCTpaKTHOE MBIIUICHUE YYalluXcsi Ha YpOBHE,
HEO0OXOIMMOM JIJIsl OCBOEHUSI KypCcOB MH(OPMATHUKU, OOLIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH.
B pamkax naHHOTO Kypca ydauigecs OBJIaJIeBalOT YHUBEPCATIbHBIM SI3bIKOM COBPEMEHHOMN HAYKH,
KoTopas (opMyIupyeT CBOM JTOCTHKEHHUS B MaTeMaTUYECKOIl popme.

Kypc anrebpsl 1 Hauaa MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY JUIS YCHEIIHOTO
OBJIaJICHUS] 3aKOHAMH (DU3HMKH, XUMHH, OWOJIOTHH, TIOHHMAaHUS OCHOBHBIX TEHICHIIMI
SKOHOMMKH M OOIIECTBEHHOM KU3HH, TI03BOJISIET OPHEHTUPOBATHCSI B COBPEMEHHBIX IIU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh MX B TMOBCEIHEBHOW XM3HH. B Toxe
BpeMsl OBIIQJICHHE aOCTPAKTHBIMH M JIOTUYECKH CTPOTUMH MATeMAaTUYECKUMH KOHCTPYKIHUSIMHU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPKICHUS,
UCMOJb30BaTh 0000IIEHNe M KOHKpETH3allMio, abCTparMpoBaHWE W aHAJIOTHIO, (OpMUpPYET
KpEeaTUBHOE M KPUTHUYECKOE MbIlUIeHUE. B Xo/e u3ydeHus anreOpbl U Hadal MaTeMaTHYECKOTO
aHajM3a B CTaplIeil MIKoJie yYalluecs MOJy4aroT HOBBIA OMNBIT PELIeHUs NMPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOEHUSI MATEMaTHYECKUX MOJENIEH  pEalbHBIX CUTyallud H
MHTEpOpETallMd TOJIYYEHHBIX pElIeHHH, 3HaKOMATCS C TNpUMepaMH MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEN B MPHUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIUMUCSH MAaTEMaTUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o6nagaer 3HaYUTETBHBIM BOCHHMTATENBHBIM MOTEHLIMAIOM, KOTOPBIA peanusyercs
Kak 4epe3 y4eOHbIH MaTepuai, CIoCOOCTBYIOIIUN (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
TaK M dYepe3 chHeuupuky ydeOHOW JAeATeNbHOCTH, TpeOyrolel caMOCTOATeNbHOCTH,
aKKypaTHOCTH, HpPOJOJDKUTEIBHOW KOHLEHTPALMUM BHUMAaHMS UM  OTBETCTBEHHOCTH 32



IIOJTy4EHHBIN pe3yJIbTar.
B ocnoBe meronuku o0ydeHus: anreOpe M HadajlaM MaTEMaTHYeCKOro aHaju3a JICKUT
JESITEIbHOCTHBIN IPUHIUI O0y4YEeHMUSL.

OCHOBHBIE JIMHUU KYPCA
Crpykrypa Kypca «AnreOpa © Hadajga MarTeMaTHYECKOIO aHallM3a» BKIIOYAET

CIIEIYIOIINE COJIepKaTeIbHO-METOIM4YecKre IUHUM: «HUucina u BbhIYUCIEHUSN», «DYHKIUU U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay», «Hauana MatemaTndeckoro aHaimsa», «MHOXKeCTBa U
JIOTUKa». Bce OCHOBHEBIC COACPIKATCIIBHO-MCTOANYCCKUC JIMHUU H3YYAKOTCA Ha HNPOTIHKCHHUU
IBYX JIeT OOydeHHs B CTapIieil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra W IMOCTENEHHO
HacChIIasdCbhb HOBBIMU TEMAaMHU U pa3acjIaMUu. I[aHHI)II\/JI KypC ABJIACTCA UHTCIPAaTUBHBIM, IIOCKOJIBKY
oObeauHsIeT B cebe CcoAep)KaHME HECKOJbKUX MaTeMaTHMYeCKuX JUCHMIUIMH: anrelpa,
TPUTOHOMETPHSI, MaTEMAaTUYECKUI aHAJIN3, TEOpUs MHOXKECTB U 1p. [lo Mepe Toro xak yyamuecs
OBJIaJIeBalOT BCE Oojiee IMIMPOKUM MaTeMaTHYECKUM anmnapaToM, Y HHUX IOCIIEJOBATEIbHO
dbopMupyeTCsi M COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MATEMaTHYECKyIH) MOJIENbh peaJbHOM
CUTYyalluH, NMPUMEHITh 3HAHUS, MOJY4YEHHbIE B Kypce «AnreOpa M Hadajga MaTeMaTHYECKOIO
aHaJIn3a», 7Sl PeLIEHUs] CAaMOCTOSITENIbHO CPOPMYIMPOBAHHON MaTeMaTH4YecKOl 3a1auu, a 3aTeM
MHTEPIPETUPOBATH MMOJTYYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMuYecKass  JUHUS  «Yucna W BBIYMCICHHUS»  3aBEpLIACT
CbOpMI/IpOBaHI/Ie HAaBBIKOB MHCIIOJIb30BaHUS ,ZI@IZCTBI/ITGJ'IBHBIX YUCCII, KOTOpPOC OLLI0 HavaTo B
OCHOBHOI mikoJsie. B crapimeii mkosne ocoboe BHUMaHHE yaensercs (GOpMHUPOBAHUIO MPOYHBIX
BBIYMCIIUTCIIBHBIX HABBIKOB, BKIHOYAKIIHUX B ce0s1 HCI0JIL30BaHUE Pa3INYHBIX (1)0pM 3a1mucu
JNEUCTBUTENBFHOTO YMCJIA, YMEHHE palUOHAIBHO BBIMOJIHATH JAEHCTBUS C HHUMH, [I€1aTh
NPUKUAKY, OLIEHHWBaTh pe3ynpTaT. OOydyaromuecs MOJy4alOT HAaBBIKM HPUOIHKEHHBIX
BBIYUCJICHUHM, BBITIOJHECHUsI JACHCTBUH C 4YWCIaMH, 3alMCAaHHBIMA B CTaHIAPTHOU Qopme,
MCIOJIb30BAHUS MaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pealM3yeTcss Ha MPOTSHKEHMH BCEro OOydeHHus B
CTapuieil IIKoJie, MOCKOJbKY B KaXJOM paszjieie IMpOorpaMMbl MPEAYCMOTPEHO pelleHue
COOTBETCTBYIOIIUX 3a7a4d. O0ydaromuecs OBIaJeBaIOT PA3TUYHBIMU METOJIAMU PELLICHUS LEINbIX,
paloHaIbHBIX, HPPALUOHATIBHBIX, T0OKA3aTEIbHBIX, TJOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI, HEPABEHCTB U UX cucTeM. [lomydeHHble yMEHUsI UCTIOIB3YIOTCS MPU UCCIIEOBAHUU
(GYHKIMI ¢ MOMOIIBI0 MPOU3BOJAHOM, PEUICHUH MPUKIAIHBIX 3a7ad M 3ajady Ha HaXO0XKJIEHUE
HauOOJBIINX U HAUMEHBIINUX 3HAUeHUN ¢yHkuuu. JlaHHasg conxepkaTenbHas JIMHUS BKIIOYAET B
cebs Takke (OpPMUPOBAHME YMEHUW BBINONHATH pacu€rhl 1Mo dopmynaam, mnpeodpazoBaHUs
LENbIX, PAlUOHANBHBIX, HPPAIHOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPDAKEHUH, a TaKkKe
BBIPOKEHUH, COJEp)KalIUX CTeNeHu H Jjorapudmel. brarogaps H3ydeHHUIO anreOpandeckoro
MaTepuaia MPOUCXOAUT AajbHeilIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIILICHUS
ydamuxcsi, (OPMUPYIOTCS HAaBBIKH JEAYKTUBHBIX pPACCYKICHHH, pabOThl C CHUMBOJBHBIMU
¢dbopmamu, MpeaCTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJ/IE€ PABEHCTB M HEPABEHCTB.
AnreOpa npeanaraet pQeKTUBHbIE HHCTPYMEHTHI JUIs PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJa4, HarJAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK A3bIKa HAyKH.

ConepxaTtenbHo-MeToqMuecKast JTUHUSA «DyHKIMM U TpadHUKU» TECHO MEperieTaeTcs ¢
JPYTMMH JIMHUSAMH Kypca, TIOCKOJBKY B KaKOM-TO CMBICIE 3aJa€T IOCIEA0BaTENbHOCTh
u3yueHus Marepuana. M3yueHue CTENeHHOH, MOKa3aTelbHOW, JorapugMuyeckod u
TPUTOHOMETPUYECKUX (YHKIMHA, MX CBOHCTB M TIpadUKOB, HUCIOJb30BaHUE (YHKUUN JUIS
peleHus 3aa4 U3 JPYruxX yueOHBIX NPEAMETOB M pealbHOW KM3HM TECHO CBSA3aHO Kak C
MaTeMaTH4YeCKUM aHaJHM30M, TaK U C PELICHHEM ypaBHEHUI u HepaBeHCTB. IIpu 3ToM Gouibioe
BHUMaHME yrensercss (OPMUPOBAHMIO YMEHMS BBIpaKaThb (OPMYJIaMH 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIENOBAaTh IOJydYeHHble (YHKIUH, CTPOUTh HUX TIpaduKH.
Marepuan »3TOH coAepXkKaTeIbHOM JIMHMM HAaLElIeH Ha pPa3sBUTUE YMEHMM U HaBBIKOB,



MO3BOJIAIOIIMUX  BbIpakaTb 3aBUCUMOCTH  MCKAY  BCIMYHUHAMU B pa3anH0ﬁ CI)OpMe:
aHAJIMTHYECKOW, rpaduueckoil u cioBecHOW. Ero wu3ydeHwe crmocoOCTByeT pa3BHTHIO
AJITOPUTMHUYCCKOI'O MBILIJICHUA, CIIOCOOHOCTH K O606H.[€HI/IIO N KOHKpCTU3aluu, UCII0JIb30BAHUTIO
AQHAJIOTHIA.

ConepxatenpHas muHUS «Havyana MareMaTHyecKoro aHajlu3a» MO3BOJISET CYIIECTBEHHO
PaCIIPHUTh KPYI' KAK MaTEMAaTUYCCKHX, TaK U IMPUKIAJHBIX 3aaa4, JOCTYITHBIX O6yanOHIHMC$I, y
KOTOPBIX TOSBJISIETCS BOBMOYKHOCTD MCCIIE0BATh U CTPOUTH TpaduKi (QYHKIUN, OTPEACTATh UX
HanOOJIbIINE U HAUMEHBIIINE 3HAa4YCHUs1, BBIYUCIIATH ILJIOIIAaAM q)HI“yp 1 00BEMEI TCJI, HAXOJUTb
CKOPOCTM M YCKOpeHHsI mporeccoB. JlaHHas cojaep:kaTenbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MOI[CJ'IGfI PCATIBbHBIX CHTyaHHfI, HaXO0XJICHUA
HaWJIydmero pCeliCHus B HNPUKIAJHBIX, B TOM YHUCJIC COLHUAIIBHO-3KOHOMHUYCCKHUX, 3ajJadax.
3HaKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOIO aHaju3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(OpMaIbHO-JIOTMYECKOTO U KPEATHBHOTO MBIILICHUS, (JOPMUPOBAHUIO YMEHHUH pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MAaTEMAaTWKH B HayKe, TEXHHWKE M HCKyccTBe. OOywarommecs: y3HAIOT O
BBLJAIOIUXCA PpE3yJbTaTax, IIOJIYYCHHBIX B XOJAC Pa3BUTHA MATCMATUKH KaK HAyKW, U HX
aBTOpax.

ConeprxaTenpHO-MeTOqMUYeCKast THHUST «MHOXKECTBA W JIOTHKa» B OCHOBHOM TIOCBSIIEHA
OJIEMEHTaAM TCOPUH MHOXKECCTB. TeOpeTI/IKO-MHO)KeCTBeHHBIe MIpEACTaBJICHUA IIPOHU3BIBAIOT BECH
KypC LIKOJbHOW MAaTeMaTUKU U MpeAaraioT HauboJiee YHUBEPCAIbHBIN A3bIK, 00bEeIUHSIIOUINI
BCC pasgciibl Marc€MaTukKu H eé HpHJ’IO)KGHPIﬁ, OHMU CBA3BIBAKOT pPa3sHbIC MATEMATHUYCCKUC
JUCIHUIINIMHBI B €AMHOE IICJIOC. HOSTOMy BAXXHO [IaTb BO3MOXHOCTH IIKOJIBHUKY IMOHHUMATb
TeopeTI/IKO-MHO)KeCTBeHHBII\/'I SI3BIK COBpeMeHHOfI MaTEMAaTUKN MW HCIOJB30BAaTh €ro ajst
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadana MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTU4YeCKOT0 MOJEIUPOBAHMs, KOTOpPbIE MpPU3BaHbl C(HOPMUPOBATH HABBIKU IMOCTPOEHUS
MoJieNiel peanbHbIX CUTYalUH, UCCIeIOBaHUs 3TUX MOJEEH ¢ MOMOILBIO anmnapaTa aiareopsl u
MaTeMaTU4YeCKOT0 aHajau3a M MHTEpIpETaly IOJIydeHHBIX pe3ylbTaToB. Takue 3aJaHus
BIJIETEHbl B KaXJbIi W3 pa3feioB MPOrpaMMBbl, IMOCKOJIbKY BECh MaTepuall Kypca HIMPOKO
UCHOJb3yeTCs A pelleHus] NPUKIaAHbIX 3a1ad. [Ipy perneHnn peanbHbIX NPaKTHUECKUX 3a/1ad
yyaliuMecss — pa3BUBAlOT  HAOMIOJATENbHOCTb,  YMEHHE  HAXOOUTh  3aKOHOMEpPHOCTH,
abcTparupoBarbcs, HCHOJb30BATh AHAIOTHMIO, 0000LIaTh M KOHKPETHU3MPOBATH MpoOIIEeMYy.
JleaTrenbHOCTh 1O ()OPMHUPOBAHUIO HABBIKOB PEILEHMs IMPUKIAAHBIX 3a/a4 OpPraHU3yeTcsl B
Ipolecce U3y4eHus Bcex TeM Kypca «Asredpa U Hauasla MaTeMaTHUYeCKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE
B yueOHOM 1utaHe Ha HM3ydeHHE Kypca aiareOpbl U Hayajl MaTeMaTHYeCKOro aHaln3a Ha

06a30BOM ypoBHE OTBOAMTCA 2 4Yaca B Henmento B 10 kmacce u 3 yaca B Henmemo B 11 kiacce,
BCEro 3a J1Ba roja ooyuenus — 170 yacos.






