Pabouas nporpamma ydeOHOTrO npeamera «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIM3a.
ba3oBblii ypoBeHb» ajipecoBana ydamumcs 10-11 kimaccos.

[Tporpamma 1o anrebpe 0a30BOro ypoOBHS HAa yPOBHE CPEIAHEr0 0OmIero oO0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMmbl BOCIIUTAHUS U KOHLICTIIUY MIpernoaBaHusl yueOHOro npeamera «Anredpay
B o00OpazoBaTenbHbIX oOpraHuzauusax Poccuiickoir ®enepanuu, peaau3yrolMX OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaJIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTaplieil MIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecleuynBaeT
MHCTPYMEHTAJIbHYIO0 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a € ApYyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOe U aOCTpakTHOE MBIIUICHHE YyYalluxcsi Ha YpPOBHE,
HEO0XO0IMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATHKH, O0IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca y4allluecsl OBJIAJI€BAalOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpas (hOpMyJIHPYET CBOU JOCTHKEHHS B MaTeMaTHUeCKOi (opme.

Kypc anrebpsl 1 Hauasl MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaAbIBAET OCHOBY JUISl YCIIEHIHOTO
OBJIQ/ICHUS 3aKOHAMU (PM3UKHU, XMMUH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX TEHICHIINI YKOHOMHUKHI
U OOLIECTBEHHON JKU3HHU, II03BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IUPPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIOJIb30BaTh MX B IIOBCEIHEBHOM XU3HU. B TOXE
BpEMsl OBJIa/ICHHE aOCTPaKTHBIMM U JIOTMYECKHU CTPOTMMHU MAaTEMATUYECKUMHU KOHCTPYKIMSIMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPKIACHMUS,
UCIMOJIb30BaTh OOOOIIEHHE M KOHKPETHU3aluio, aOCTparMpoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbsl U Hadall MaTeMaTU4ecKoro
aHaJu3a B CTApLIEH IIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NMPUKIATHBIX 3a/ad,
CaMOCTOSATENIBHOIO  IOCTPOCHMSI ~ MAaTEMAaTUYECKHX  MOJEJIEH  pealbHbIX CHTyallud U
UHTEPIPETALMU IOJYyYCHHBIX DPEIICHHUM, 3HAKOMATCA C DPUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH B IIPUPOJAE, HAyKe U B MCKYCCTBE, C BBIJAIOLIMMUCI MAaTeMaTU4YECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc o6magaeT 3HaunTeIbHBIM BOCIUTATEIbHBIM IOTEHIIMAIOM, KOTOPBIHM peanu3yercs Kak
yepe3 yueOHbI MaTepual, cnocoOCcTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crneun(puky ydeOHOW NesTeIbHOCTH, TpeOyloIleld CaMOCTOSATENbHOCTH, aKKypaTHOCTH,
IIPOJIOJKUTENIEHOM KOHIIEHTPAIIMM BHUMAHHS U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe Meronuku oOyueHust anreOpe M HavajlaM MaTeMAaTH4ECKOTO aHalu3a JICKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAJIM3a» BKIIIOYAET CIIeIyIOIIUe
coJlep’KaTeNbHO-METOANYEeCKHe JHUHUU: «Yucna U BblUuCIeHUs», «DyHkuuu u rpaduxm,
«YpaBHEeHHUs U HepaBeHCTBa», «Hauanma maremarnyeckoro ananmsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE COIEpKATEIBHO-METOANYECKUE JIMHUM H3Y4arOTCs HA INPOTSHKEHUHU IBYX JIET
o0y4yeHHs B cTapuieil HIKOoJe, eCTECTBEHHO MOMOJHSSA JIpYr Jpyra M IMOCTENEHHO HACBIIIAsCh
HOBBIMU T€MaMH U pazjaenamu. JlaHHBIN Kypc SBISETCS UHTETPAaTUBHBIM, TOCKOJIBKY 00bEINHSAET
B cebe cojepKaHWe HECKOJbKHX MaTeMaTHMYeCKUX [UCLUIUIMH: auredpa, TPUTOHOMETPHS,
MaTeMaTUYeCKUI aHaJIU3, TEOpUsl MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBJIaJ€BAIOT BCE
Oosee IIMPOKUM MATEeMaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTeNbHO (GOpMHpYETCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MATEMAaTUYECKYIO MOJIENb PEaIbHON CUTyallH, IPUMEHATh



3HaHUs, MOJIy4YeHHbIE B Kypce «Anredpa M Hayajla MaTEMAaTHYECKOTO aHAIN3ay, Ul pEeIIeHUs
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOH 3afayd, a 3aTeM HHTEPIPETHPOBATH
IIOJIyYEHHBIN pe3yibTarT.

CopneprxaTenpHO-MeTOANYECKast TMHUA «HKca 1 BBIYUCIIEHUA» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HUCIOJIb30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE OBbLJIO HAa4aToO B OCHOBHOM 1IKouse. B
cTapumieil mKoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKIIIOYAIOIIUX B ce0s MCIOIB30BAaHHE PA3IMYHBIX (OPM 3aMUCH JCHCTBUTEIHLHOTO
YHCJIa, YMEHHE PAlMOHAJIbHO BBIIOJHATH JNEHCTBUS C HUMH, J€]aTh NPUKHUIKY, OLIEHUBATH
pesyabrar. OOydaromuecss NOJy4aroT HaBbIKM HPUOIMDKEHHBIX BBIUMCICHHUH, BBITOJHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIAPTHON (hopMe, MCIIOIBb30BAaHM MaTeMaTHYECKUX
KOHCTAaHT, OLICHUBAHUs YUCIIOBBIX BBIPAKECHUM.

JIluaus «YpaBHEHMsI M HEPaBEHCTBa» pPeaIM3yeTcsl Ha HPOTSDKEHUM BCEro oOy4deHHs B
CTapLIel WIKOJIE, IIOCKOJIBKY B KaXIOM paszeiie IporpaMMbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOMMX 337a4. OOyyaromuecs OBIaIeBaIOT Pa3IMYHBIMU METOIaMH PEIICHUS LETbIX,
palMoHATBFHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOTAPU(PMUUECKUX U TPUTOHOMETPUIECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucTeM. [lonydyeHHbIE yMEHMsI NCIIOJIB3YIOTCS IIPU UCCIIEIOBAHUN
(GyHKLIUH C MOMOLILI0 IMPOM3BOIHON, PELICHWH NPUKIAJAHBIX 337ad M 337a4 Ha HaXOXJEHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas comeprkaTeibHas JIMHUS BKIIIOYAET B
ce0st Takke (OpMUPOBAHUE YMEHUHN BBITIOIHSITH pacu€Thl 10 (opMyiiaM, peodpa3zoBaHus LEIbIX,
palMOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
coJepkalx creneHu M Jorapupmel. braromaps usyueHuro anreOpandeckoro Matepualia
IPOMCXOIUT AajbHEWIee pa3BUTHE AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHS yYaIluXcs,
(bopMUpPYIOTCS HaBBIKM JEIYKTHUBHBIX pPAacCyXKJI€HUH, paboThl C CHUMBOJIBHBIMH (opMamy,
NpeJCTaBIeHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEpaBEHCTB. Anredpa
npeziaraet 3¢ (eKTUBHbIE HHCTPYMEHTHI JUIsl PELIeHUs MPAKTUYECKUX U €CTECTBEHHO-HAayYHbBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenpHo-MeTonnYecKass JUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
JPYTUMU JIMHUSMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T NIOCIIEI0BATEIbHOCTh U3yYEHUs
Mmarepuaia. M3ydeHue cTeneHHOH, moKa3aTeabHOM, Jorapu(MUIecKO U TPUTOHOMETPUYECKUX
GyHKIMHI, UX CBOMCTB M rpadUKOB, UCIOJB30BaHNE (PYHKIMH JJI pElIeHMs 3aJad U3 JAPYrux
y4eOHBIX PEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrneM ypaBHeHU U HepaBeHCTB. [Ipu 3ToM Gombiioe BHUMaHuUE yaenseTcs GopMUpPOBaHUIO
yYMEHUS BbIpaXaTb (opMyJlaMy 3aBUCHMOCTH MEXIY pa3IMYHBIMU BEJIMUYMHAMM, MCCIIEOBATH
NoJyuYeHHbIe PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuain 3Tol cosepikaTeabHONU JTMHUH HalleJeH
Ha pa3BUTHE YMEHUH M HAaBBIKOB, MO3BOJISIIOIIUX BBIPAKATh 3aBUCUMOCTH MEXAY BEJIMYNHAMH B
pa3nu4yHOi (hopMe: aHANUTUYECKOM, rpaduueckoi U cioBecHO. Ero usydyeHnue crnocodcTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3AIHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas nuHua «Havama maTeMaTnyeckoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/1a4, JOCTYIHbBIX 00y4JaromuMcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXXHOCTh UCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMHA, ONPENEATh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAUEHUS, BRIYUCIATH IJIOMAAN GUTyp U OOBEMBI TEJ, HAXOAUTh
CKOPOCTM M YCKOPEHHs npoueccoB. JlaHHas conepKaTellbHas JIMHAA OTKPBIBACT HOBBIE
BO3MOYKHOCTH IIOCTPOCHMSI MAaTEMAaTHUYECKUX MOJCIIECH pPEAIbHBIX CHUTyaluld, HaXO0XIACHUS
HaWJIy4dllero pEeLICHUs B IPUKIAIHBIX, B TOM 4YHUCIIE COLMAJIbHO-DKOHOMMYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,



(GhOpMaIbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHHS, (DOPMUPOBAHHIO YMEHHUI pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKe W HcKyccTBe. OOydarommecs Y3HAKOT O
BBIJIAIOIINXCS PE3YJIbTATAX, IOJYYEHHBIX B X0J/I€ PA3BUTHS MATEMATHUKU KaK HAYKH, U KX aBTOpax.

ConeprkaresibHO-MEeTOAMYeCKas TUHUSI «MHOXKeCTBa U JIOTHKa» B OCHOBHOM MOCBSIIICHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeOopeTUKO-MHOKECTBEHHbBIC MPEACTABICHUS ITPOHU3BIBAIOT BECh
KypcC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pas3fenbl MaTEMATHKU M €€ NPWIOKECHHWM, OHM CBA3BIBAIOT pPa3HbIE MATEMAaTUYECKHE
JUCHUIUIMHBI B eauHoe 1enoe. [loaToMy BakHO HaTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTHKH M MCHOJIb30BaTh €ro Jyis
BBIPAKECHUS CBOMX MBICIICH.

B kxypce «Anrebpa u Hadajga MaTeMaTUYECKOTO aHAIIM3a» MPHUCYTCTBYIOT TaKKE€ OCHOBBI
MaTEeMaTHYECKOr0 MOJICITMPOBAHMS, KOTOPBIC MPU3BaHbI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJieJIell peallbHbIX CUTYallMi, UCCIEIOBaHMs 3TUX MOJENIel ¢ MOMOIIBIO anmapaTa anreopbl U
MaTeMaTUYECKOT0 AHAIM3a W HHTEPOPETAUMU MOJYYEHHBIX pE3yJabTaroB. Takue 3agaHusd
BILUIETEHbl B KAXKIbIA M3 PA3[EJIOB IMPOrpaMMBbl, MOCKOJBKY BECh MaTepuall Kypca MIHUPOKO
WCIIOJIB3YETCS JUIsl pelIeHUsl MPUKIAIHbIX 3a1a4. [Ipu pemeHun peanbHbIX NPAKTUYECKUX 3a/a4
ydamuecss — pa3BHBAIOT HaOJII0aTENLHOCTbD, yMEHUue HaXOJNUThb 3aKOHOMEPHOCTH,
abcTparupoBatbCsi, HCIOIB30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH IMPOOIEMY.
JlesTenbHOCTh 1O (DOPMHPOBAHHWIO HABBIKOB PEHICHHS MPUKIAJHBIX 3a7ad OpraHU3yeTcs B
Ipolecce U3y4eHHs BCeX TEM Kypca «Aredpa u Havajga MaTeMaTUYECKOTO aHATH3a.

HEJIN U 3AJJAYN U3YYEHUSA YVYEBHOI'O ITPE/IMETA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

@®opMUpOBaHUE  LIEHTPAIbHBIX MaTeMaTHMYECKUX MOHATUH  (YMCIO, BEJIIMYMHA,
reoMerpuueckas (urypa, nepeMeHHasi, BEpOSITHOCTb, QYHKIIHS).

ITonBenenne oOydaroUIMXCs K OCO3HAHMUIO B3aMMOCBSA3M MaTEMAaTUKU M OKPY)KAIOLIETo
Mupa.

Pa3Butue UWHTEIUIEKTyaJbHBIX M  TBOPYECKUX CIOCOOHOCTEH, TMO3HaBaTeNbHOU
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN U KPUTUYECKOTO MBIIIICHUS.

dopmupoBaHue (yHKIIMOHATBLHON MaTEMAaTHYECKOI I'PaMOTHOCTH: YMEHUS paclo3HaBaTh
MaTeMaTUYeCKHUEe aCHeKThl B peajbHbIX KM3HEHHBIX CUTYyallUsIX U MPUMEHSTh MaTeMaTUYeCKHUIl
anmnapar JJIs pelleHUs IPaKTUKO-OpUEHTUPOBAaHHBIX 3a7ady.

Pa3BuTHe 10rnyecKkoro MbIUIEHUS U YMEHUS (hOPMYIHpPOBATh ONPEEIICHNS, aKCUOMBI U
TEOPEMBI.

OBnaneHne yHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOW HAyku U (opMHpOBaHHE YMEHHS
HaXOJIUTh 3aKOHOMEPHOCTH U UCIOJIb30BaTh 0000IIEHHE, KOHKPETH3AIHI0, abCTparupoBaHue 1
AQHAJIOTHIO.

OcBoeHME METOIOB J10Ka3aTEIbCTB U AITOPUTMOB PELIEHUS 3a1au.

®opMUpPOBaHUE BEIUMCIUTENbHBIX HABBIKOB U YMEHUSI palliOHAIILHO BBITOIHATD IEHCTBUS
C IEHiCTBUTEIbHBIMU YUCIAMH.

OBnazneHne HaBbIKaMU NMPUOTMKEHHBIX BBIUMCICHUN U UCTIOIb30BAaHUS MAaTEMaTUYECKUX
KOHCTAHT.

Pa3BuTtne ymeHHil pematb ypaBHEHMs, HEpPaBEHCTBA M HX CHCTEMbI Pa3IUYHBIMU
METOJIaMH.

®opMUpOBaHHE HABBIKOB pPA0OTBI C CHMBOJIBHBIMM (OpPMAaMU U IPEICTABICHUS
3aKOHOMEPHOCTEH B BUJIE PABEHCTB U HEPABEHCTB.

N3yuenne cTeneHHOM, IOKa3aTeIbHOM, JOrapu(MUUECKOH M TPUTOHOMETPHUUYECKUX
(GyHKUIUH, UX CBOICTB U rpaduKoB.



Wcnonb3oBanue (yHKIUN Ui pelieHus] 3aqad W3 APYruX Y4eOHBIX TNPEIMETOB H
peanbHON KU3HU.

Pa3zButue ymeHuil BbIpaXaThb 3aBHCHMOCTH MEXIYy BEIMUYMHAMU B pa3iIMyHON (opme:
AHAJTMTUYECKOM, rpad)ueCKOM U CIIOBECHOM.

MECTO YUYEBHOI'O ITPEAMETA «AJI'EBPA» B YUEBHOM IUJIAHE

B yueOHOM muiaHe Ha M3ydeHHE Kypca ajreOpbl U Hayajd MaTeMaTHYeCKOro aHallM3a Ha
0a30BOM ypOBHE OTBOAMTCS

2 yaca B Hezenro B 10 kimacce

3 yaca B Henento B 11 kiacce,

BCETo 3a JiBa roja o0yuenus — 170 yacos.



