AHHOTanus K padoyeii mporpaMMe cpeaHero oomero oopa3oBaHus 1o
MaremaTuke

(10-11 kaaccni)

Pabouas mporpamma y4yeOHOro Kypca «AnreOpa M Hayajla MaTEeMaTUYECKOTO aHaIM3a»
0azoBoro ypoBHs s obywarommxcs 10 —11 kimaccoB paspaboraHa Ha ocHoBe DeneparbHOTO
rOCyJIJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAapTa CpPeAHEro oOIiero oOpa3oBaHMsA, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHMN, MPEABABISAEMBIX K MaTeMaTHYECKOMY OOpa3oBaHMIO, U
TpagULIMKA poccHiickoro oOpa3oBaHus. Peanmzamms mnporpamMmbl 00O€CEUMBAET OBJIAJCHHUE
KJIFOUEBBIMM KOMIIETEHLIUSMHU, COCTABIIIOIIMMU OCHOBY JUI CAMOPA3BUTUS U HEMPEPHIBHOIO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYJIbTYpHOIO, JIMYHOCTHOTO U TI03HABATEIILHOTO PAa3BUTHSA
JUYHOCTH 00yYarOLINXCS.

HEJN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadajna MaTeMaTUYECKOTO aHalM3a» SBIAETCS OJHMM M3 Haubosee
3HAYUMBIX B MPOTpPaMME€ CTapIIeH IIKOJbI, TMOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIEeYHMBAET
WHCTPYMEHTAIIbHYI0 0a3y IS W3yYeHUS] BCEX €CTCCTBCHHO-HAYYHBIX KYPCOB, a C IPYTOi CTOPOHBI,
dbopmupyer joruyeckoe W aOCTpaKTHOE MBIIUICHHE YYallMXCsS Ha YpPOBHE, HEOOXOIUMOM IS
OCBOEHHUSI KypcoB MH(POpPMATUKH, OOILIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH. B pamkax JaHHOTO
Kypca yualiuecs OBJAJCBAlOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas
(hopMyIHpyeT CBOM TOCTIIKEHUS B MAaTEMAaTHIECKOU popme.

Kypc anrebpbl m Hauan MaTeMaTHYECKOTO aHaju3a 3aKJIaJbIBA€T OCHOBY JUISl YCIEIIHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OUOJIOTUH, TOHUMAHHUS OCHOBHBIX TEHACHIIUNA SKOHOMHKHU U
OOIIECTBEHHOM KU3HU, TIO3BOJISIET OPUECHTHPOBATHCS B COBPEMEHHBIX TU(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B IOBCEIHEBHOW XU3HU. B TOXXEe BpeMs OBIaJcHHUE
aOCTPAaKTHBIMH M JIOTUYECKH CTPOTHMMH MaTEMaTUYECKHMMH KOHCTPYKIIUSMH pPa3BUBACT YMCHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEP)KIIEHUS, HCIIOIH30BaTh 0000IICHHE
U KOHKPETHU3AIHI0, a0CTparupoBaHWE W aHAJOTUIO, (QOPMHUPYET KpPEaTUBHOE U KPUTUYECKOE
MbITIUIeHHE. B xone u3ydeHus anreOphl M HadaJl MaTEMaTHYECKOTO aHalv3a B CTapIIEH MIKOJE
ydamuecs MoJIy4aroT HOBBIM OMBIT PEIICHHs MPUKIAIHBIX 3a7a4, CAaMOCTOSTEILHOTO IMOCTPOCHHMS
MaTeMaTHYeCKUX MOJENel peanbHBIX CHTyalldii M WHTEPIpETallMd TMOJYyYEHHBIX peLICHHH,
3HAKOMSTCS C MMPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJJAIOIIMMHUCS MATEMAaTHYECKUMU OTKPBITUSIMU M KX aBTOPaMHU.

Kypc oGmamaer 3HaYMTENBHBIM BOCITUTATEIHPHBIM TTOTCHIIMAIOM, KOTOPBIA peaanu3yeTcs Kak
yepe3 y4eOHbI MaTepuan, CrocOOCTBYHOIIUN (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK H
yepe3 cHenuduky ydeOHOW IesSTEIBHOCTH, TPEOYIOMEH CaMOCTOSTEIBHOCTH, AaKKypPaTHOCTH,
MPOJIOKUTEIILHON KOHIIEHTPAIIMM BHUMAHUS M OTBETCTBEHHOCTH 32 TIOJYYCHHBINA Pe3ysIbTaT.

B ocHoBe MeTtommkm oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOrO aHaiu3a JICKHT
JeSTeNIbHOCTHBIN MPUHIIUT 00yUYeHUSI.

CrtpykTypa Kypca «Anredpa M Hayaia MaTEeMaTHYECKOTO aHAM3a» BKIIIOYACT CIICIyIOIIHe
COJIepKaTeIbHO-METOIUYECKe JIMHUN: «Yucna W BeIYHCICHUs», «DyHKIUU W rpaduxuy,
«YpaBHEHUS U HepaBeHCTBay, «Hauana MaTtemaTuueckoro anaiausa», « MHOKeCTBa U JIOTHMKa». Bee
OCHOBHBIE COZIEP)KATEITLHO-METOIMYECKHIE JIMHUN U3YUYalOTCs Ha TIPOTSHKEHUU JIBYX JIET 00yUYEHUS B
CTapluieil MKoJe, eCTECTBEHHO JOMOIHSS IPYT APYyra U MOCTETIIEHHO HACHIIIAsCh HOBBIMU TEMaMU U
paznenamu. J[aHHBIA KypC SIBISIETCS MHTETPATHBHBIM, TIOCKOJIBKY OOBEIUHSET B ce0e copepKaHue



HECKOJIbKUX MAaTeMaTUYeCKUX IUCIHIUIAH: anredpa, TPUTOHOMETPHUS, MATEMATHUYECKUN aHAIIU3,
Teopusi MHOXecTB W 1p. [lo Mepe Toro kak ydaiuecss OBiIaJeBalOT Bc€ OoJjiee MIMPOKUM
MaTeMaTHYECKHUM ariapaToM, Y HUX MOCJIeI0BaTeNbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTH MaTEMaTHUYECKYIO MOJIEb PEAIbHOM CUTYyalluy, MPUMEHATH 3HAHUS, TTOMyYeHHBIE B Kypce
«Anrebpa ¥ Hadajga MaTeMAaTHYECKOTO  aHAW3a», I8 PEIICHUS  CaMOCTOSTEIhHO
c(opMyJIMPOBAHHON MaTEMAaTUYECKOM 3a/1a4u, a 3aTeM MHTEPIIPETUPOBATH MOIYUYEHHbIN pe3yibTar.

CopepxarenpHo-MeTOAUYECKas JTUHUA «YKcna ¥ BBIYMCIEHUS» 3aBepuiaeT (OpMHUpPOBAHHE
HABBIKOB HCIIOJIb30BAHMs JEHCTBUTENBHBIX YHCE, KOTOPOE OBLJIO HAa4aTO B OCHOBHOH mikoie. B
CTapliell IKojJe oco0oe BHUMaHHME YyaeseTcs (HOPMUPOBAHHMIO TNPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIINX B C€0S NCMOIB30BAHNE PA3ITUYHBIX (POPM 3aIMCH JCHCTBUTEILHOTO YHCTIa,
yMEHHE PAllMOHAIBHO BBIMOJHATH JIEHCTBUS C HUMH, JeNaTh NMPUKUIKY, OIEHUBATh PE3YJIbTaT.
OOyuaromiyiecss TOMYYalOT HABBIKM NPUOMMKEHHBIX BBIYUCICHUHN, BBINIOTHEHUS JEHCTBUI C
YHUClIaMH{, 3alMCAaHHBIMH B CTaHAApTHOW (opme, HCMONB30BaHUS MATEMATHUYECKUX KOHCTAHT,
OLICHUBAHHUS YMCIIOBBIX BBIPAXKEHUH.

Jluaust «YpaBHEHHs] M HEPaBEHCTBA» pealU3yeTcss Ha MPOTSHKEHWH BCero OOydeHHs B
CTapuieil IKoJe, TOCKOJbKY B KaXKIOM pasliele MporpaMmbl MPEAyCMOTPEHO pEIIeHHe
COOTBETCTBYIOIMX 3aaa4y. OOydaromuecst OBIAACBAIOT PA3TUYHBIMA METOJaMHU PEIICHHs LEINbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX, JIOTapUPMHUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPABEHCTB M UX cUCTeM. [loiydeHHbIE YMEHHS HCIOJIb3YIOTCS MPU UCCIIETOBAHUU
(GyHKIMH ¢ TOMOIIBIO TMPOU3BOJHOM, pPEHICHUHM NPUKIATHBIX 337ad MU 3a7a4 Ha HaXO0XIACHUE
HauOOJBIINX M HAMMEHBINIWX 3HaueHUU (yHkuuu. J[aHHas cojaepikaTtenbHas JIMHUS BKJIIOYACT B
cebs Tarxke GOPMHUPOBAHNE YMEHHH BBITIOJIHATH PAacu€Thl IO (opMyiiaM, MpeoOpa3oBaHUs LENbIX,
palMoOHaIbHBIX, UPPALUOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKe BbIPaKEHUH,
CoNlepKalIuX cTermeHn U Jorapudmel. bmaromapss u3ydeHuio anrebpandeckoro marepuana
MIPOUCXOUT JalIbHEUIee Pa3BUTUE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS YYaIIuXCs,
(GOpMHUpYIOTCS HaBBIKA JEAYKTUBHBIX pAacCyXICHHH, pabOThl € CHMBOJBHBIMH (OpMaMH,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PAaBEHCTB W HEpPaBEHCTB. Ajredpa
npennaraet 3GQekTUBHbIE WHCTPYMEHTHI IJI PEUICHHs] MPAKTHUYECKUX U €CTECTBEHHO-HAYyYHBIX
3a/1a4, HarJIAJHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTonnYecKass JUHUS «DYHKIUMM U TpapuKh» TECHO NEpEeIieTaeTcs ¢
JIPYTMMH JTUHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIEA0BATEIbHOCTh U3YUCHUS
Matepuana. V3ydeHue cTeneHHOW, MOKa3aTeNbHOM, JOrapupMUYECKOM M TPUTOHOMETPUUECKUX
(GyHKIUH, UX CBOWCTB M TpadUKOB, HUCIOJIb30BaHHE (YHKIUN IJIS pElICHHs 3a1ad U3 JPYTHX
y4eOHBIX MIPEIMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHHI U HepaBeHCTB. [lpu 3Tom Gomblioe BHUMaHHE YyIenseTcs GOpMUPOBAHUIO
yMEHHS BBIpaKaTh (OpMyJIaMu 3aBUCHMOCTH MEXKIY pa3WYHBIMU BEIUYMHAMH, HCCIIEOBATh
MOJTy4eHHBbIE (PYHKITUH, CTPOUTH WX Tpaduku. MaTepuan 3Toil coaep:KaTeIbHOM JIMHUN HAIEJIeH Ha
pa3BUTHE YMEHUH U HABBIKOB, MO3BOJIAIOIIMX BbIpaXaThb 3aBHUCHUMOCTH MEXJy BEIMYMHAMHU B
pasnmuuHOil (opme: aHATUTHYECKOH, Tpaduieckoil W cioBecHOW. Ero m3ydenwe crocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHWI0O W KOHKPETH3alluH,
HCIOJIb30BaHUIO aHATOTHA.

CopepxarenpHast nuHUs «Hadama MareMaTHYeCKOro aHaIHM3a» MO3BOJIAET CYIIECTBEHHO
pacIIMpUTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPUKIATHBIX 3a/1ad, JOCTYMHBIX OOydarolmumcs, y
KOTOPBIX MOSIBJIAETCS BO3MOXKHOCTh HCCIEAOBATh U CTPOUTH I'paduku QYyHKIHMA, ONpenensiT UX
HauOOJbIINEe W HAMMEHbBIINE 3HAUCHUS, BBHIYHUCIATH IUIomaau Guryp u oObEMBI Tel, HAXOAWTH



CKOpOCTM M YCKOpeHHs TmpoueccoB. JlaHHas coaep)kaTeslbHas JIMHUSL OTKPBIBACT HOBBIC
BO3MOXHOCTH IIOCTPOCHHA MATCMATUUYCCKHUX MOI[GJ'IGI\/’I PCAIbHBIX CHTyaHHﬁ, HaXOXJACHUA
HaWIyullero peleHuss B MNPHUKIAJHBIX, B TOM YHUCIIE COLUAIBHO-)KOHOMHUYECKUX, 3ajayax.
3HaKOMCTBO C OCHOBAMH MAaTEMaTHYECKOT0 aHajlM3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OopMaNIbHO-IOTMYECKOTO U KpPEaTHMBHOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUH pPacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTEMaTHKH B HayKe, TEXHHKe M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOINXCS pe3yJIbTaTax, NOJYUYEHHBIX B X0J1€ Pa3BUTUS MAaTEMAaTUKH KaK HAyKH, U UX aBTOpPax.

ConepxaTenbHo-MeToAnYecKass JTUHUA «MHOXecTBa M JIOTUKa» B OCHOBHOM IIOCBSILEHA
OJICMCHTAM TCOPHUU MHOKCCTB. TGOPCTI/IKO-MHO)KGCTBGHHBIC NpEaACTaBJICHUA TNPOHU3BIBAIOT BCCh
KypC IIKOJIbHOM MaTeMaTUKH U MpeAaraloT Haubosee YHUBEPCAIbHBIN S3bIK, 00bEINHAIOIININ BCE
pa3zaensl MaTEMATUKU U €€ MPUIIOKEHUH, OHU CBA3BIBAIOT PAa3HbIE MAaTEMaTHUECKUE AUCLUILIMHBI B
enuHoe uenoe. [lo3ToMy BaXHO JaTh BO3MOXKHOCTb UIKOJBHHKY IOHUMaThb TEOPETHKO-
MHO>KECTBEHHBIN SI3BIK COBpCMeHHOI\/JI MAaTCMAaTUKU M HUCIOJb30BATh €TO IAJId BBIPAKCHHUA CBOUX
MBICJIEH.

B kypce «Anrebpa M Hauaja MaTeMaTHYECKOIO aHAIM3a» IMPHUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTH4YeCKOTO MOJAEIMPOBAHUSA, KOTOpbIe MpHU3BaHbl CHOPMHUPOBATH HABBIKM IOCTPOCHHUS
MO,Z[GJICﬁ PCaJIbHBIX CHTyaI_[Hﬁ, HUCCICAOBAHUA 3TUX MOILCJICI‘/JI C IMOMOLIBIO armapara aJ'II‘66pr n
MaTEMaTUYCCKOTIO aHalin3da U UHTCPIIPETAINU ITOJTYUCHHBIX PE3YyJIbTAaTOB. Taxue 3aaHHus BIIJICTCHBI
B KaX/Ibl U3 pa3JesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepuas Kypca IIHUPOKO UCIONb3YyeTCs Iis
peleHus NpUKIagHbIX 3a1a4d. [Ipy pemeHnn peanbHbIX NPaKTHUECKUX 3a/1au ydalluecs pa3BUBAtOT
HaGJIIO,Z[aTeJIBHOCTB, YMCHUC HaAXOAUTH 3aKOHOMCPHOCTH, a6CTpaFI/IpOBaTBC$I, HUCIIOJIB30BATh
aHaJIOTHIO0, 00001IaTh U KOHKPETU3UPOBATH MpodsieMy. JlesTeIbHOCTh 10 ()OPMHUPOBAHUIO HABHIKOB
peleHus NMPUKJIAIHBIX 3aJad OpPraHU3yeTcs B Ipoliecce M3Y4YEeHUs BCeX TeM Kypca «Anrebpa u
Hayajga MaTeMaTH4YEeCKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yueGHOM miaHe Ha M3y4yeHHME Kypca anreOpbl U Hadajl MaTeMaTU4ecKOro aHajau3a Ha 0a30BOM

ypoBHE OTBOJUTCs 2 yaca B HeAemo B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JBa
roga ooydenus — 170 gacos.



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 VAEHUKA

METOANYECKHUE MATEPUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






