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AHHOTAIIUSA

K paboueil mporpaMmMe y4eOHOro npeamera «Ajredopa u HayaJja
MaTeMaTH4YecKoro anaau3a. bazoBbiii ypoBeHb»

115t ooyuarommumxest 10-11 kmaccon

PabGouass mporpamma y4yeOHOro Kypca «Airedpa W Hadajla MaTE€MaTUYECKOTO
aHanu3a» 0azoBoro ypoBHs s oOydarontuxcs 10 —11 kimaccoB paspaborana Ha
ocHOBe DeniepaIbHOTO TOCYIaPCTBEHHOI'O 00pa30BaTENBbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl 0OSCIEYMBACT OBJIAJICHUE KIHOYEBBIMU
KOMIIETCHIIMSIMHA, COCTABIIIOIIMMU OCHOBY JJISi CAMOPA3BUTHsI M HEMPEPHIBHOTO
o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa M Havana MaTeMaTHYECKOrO aHAJIM3a» SBISIETCS OJHUM U3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTapIIeld IIKOJbI, MOCKOJbKY, C OJHOMN
CTOpPOHBI, OH OO€cleYnBaeT HHCTPYMEHTANbHYIO 0a3y i HU3Y4eHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsli Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHMS
KypcoB HWH(GOpPMAaTHKH, OOILECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4alllMeCs OBJIQJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (GOpMyJIHUPYET CBOU JTOCTHKEHHUSI B MaTeMaTHUECKOI opme.

Kpr aJIF€6pBI N Hadal MaTeMaTH4YCCKOIo aHajlu3a 3aKIaAbIBaCT OCHOBY IJIA
YCIICTHOI'O OBJAACHUA 3aKOHaAMHU (bI/ISI/IKI/I, XHUMHU, 6I/IOJ'IOFI/II/I, ITIOHUMAaHHA
OCHOBHbIX TeHI[eHHI/Iﬁ OKOHOMHKH H O6H.[€CTBCHHOI>'I KU3HH, II03BOJIICT



OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HHU. B ToXke Bpems oBlajieHUE
aOCTpaKTHBIMU UM JIOTMYECKHM CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHMSIMU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOJL30BaTh 0000IEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIeHHE. B X0me n3ydeHus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHalv3a B CTapllield IIKOJIe Yydalluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyalluidl M HMHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSATCA C  [pUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE KU B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oOnagaer 3HAUMTENbHBIM BOCIUTATENbHBIM IOTEHIUAIOM, KOTOPBIN
peanusyeTrcss Kak 4epe3 Y4eOHbI MaTepuai, CIoCOOCTBYIOMIMNA (OPMUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHHS, TaK M 4Yepe3 cheuupuky y4dyeOHOW AesTebHOCTH,
TpeOyromen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOJOJKATEIBHOM
KOHLIEHTpAllMi BHUMaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.

B ocHoBe Meromuku 0oOydeHMs anredpe M HadajgaM MaTeMaTHYECKOro aHaau3a
JIKUT IEATEIIbHOCTHBIA MPUHIUI OOyUEHHUS.

Crpykrypa Kypca «Anredpa M Hadajga MaTeMaTHYECKOIO aHaIW3a» BKIIFOYAET
CIIEAYIOINE COJEPKATENbHO-METOAUYECKHE JHHUM: «YucCna W BBIUUCICHUD,
«Dynkuuu  u - rpadpuku», «YpaBHEHUsT W HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHanusa», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM [JBYX JIET
oOyuyeHusi B CTaplueil IIKoJie, €CTECTBEHHO JOMOJHSS IpYr Apyra M MOCTENEHHO
HACBIIIAsCh HOBBIMH TEMaMM M  pasaenamu. JlaHHBII Kypc  sIBIsieTCS
WHTETPATUBHBIM, TOCKOJIbKY OOBEIUHSET B ce0e COoJepKaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: aire0pa, TPUrOHOMETPHUSI, MAaTEeMaTUUYECKUI aHaAIN3,
Teopusi MHOXkecTB U Ap. [lo Mepe Toro kak yuwamuecs OBJIAZEBalOT BCE Ooiee
MIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX MOCJIeI0BaTeNIbHO (popmupyercsa u
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYyI0 MOJENIb pPEabHON
CUTyallud, NPHUMEHATHb 3HAHUS, MOJyYCHHble B Kypce «Anredpa U Havana
MaTEMaTHYECKOTO aHaIN3ay, JUJIsl PEIICHUS CaMOCTOSATENbHO CHOPMYITHPOBAHHON
MaTeMaTUYECKOH 3a7auu, a 3aTeEM UHTEPIPETUPOBATh MOIYUEHHBIN pe3yibTar.

COI[ep)KaTeJ'H)HO-MGTOI[I/I‘-IGCKaH auHusg  «Yucna W BBIYMCIICHHS 3aBCpIIacT
q)OpMI/IpOBaHI/IC HAaBBIKOB HCIIOJIB30BaHU I[Gf/iCTBPITGJIBHLIX YHUCEClI, KOTOPOC OBLIO



HA4YaTO B OCHOBHOHM Imkojie. B crapmieii mikose oco0oe BHUMAaHUE YAEHSETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCHU JIEUCTBUTEIBHOIO YKCIIA, YMEHHUE
pPAalMOHAJIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLIEHUBATH
pesynbrar. OOyuaromuyecs TOJYYalOT HAaBBIKM TNPUOKEHHBIX BBIYHCICHUMN,
BBITIOJIHCHUS JIEWCTBHA C 4YWCIaMU, 3allUCAHHBIMA B CTaHIApTHOU (opme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKCHUM.

JIunus «YpaBHEHHS UM HEPABEHCTBA» pEATU3YyeTCs Ha NPOTSIKEHUU BCETO
oOydeHHs] B CTaplIed IIKOJIe, IOCKOJbKY B KaXJIOM pas3feie IMporpaMMbl
IPEIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJAMM PEIIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALUOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U X cucTeM. [loiydeHHbIE YMEHUS UCIIOJIB3YIOTCS IIPU UCCIEAOBAaHUI
(GYHKIMI ¢ NOMOUIbIO MPOU3BOJHON, PEIICHUH MPUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HaYeHUud (QyHkouu. JlanHas
coJlep>KaTellbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpPOBaHUE YMEHUI
BBINIOJIHATh pacy€Thl Mo ¢GopmyrnaMm, NpeoOpa3zoBaHUsl UENbIX, PAalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHMM, a TaKXe BBIPAXKECHUH,
COJEpKallMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
aOCTPakTHOTO MBILIUICHUS Y4Yalluxcsl, (OPMUPYIOTCS HAaBBIKM JI€TyKTHUBHBIX
paccyxJeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JEMOHCTPHUPYET CBOU BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass  JuHUA  «DPyHKUMM U rpapuKu»  TECHO
IIEPEIIETACTCs C APYTUMH JIMHUSMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
[IOCIIEI0OBATEIILHOCTD U3y4eHUs Marepuaia. N3yuenue CTEIIEHHOMU,
MOKAa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (DYHKITUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKUUN IJIs pelIeHus 3ajad U3 JPYruX yueOHBIX
MIPEAMETOB U PEATLHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK U C pELIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OonblIOE BHUMAaHHE
ynaensiercs: (OpMHpPOBAHUIO YMEHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iMYHBIMM BEJIMYMHAMH, HCCIENOBATh MOMYYCHHbIE (DYHKIIMH, CTPOUTH HX
rpaduxu. MaTtepuan 3Tol coaep>KaTeNbHON TUHUH HalleJeH Ha pa3BUTHE YMEHUMN
M HAaBBIKOB, IIO3BOJISIIOIIMX BBIPAXAaThb 3aBUCUMOCTH MEXIAy BEJIMYMHAMU B



pa3nuuHOi dopMe: aHATUTHUECKOH, rpaduyeckoil u cioBecHo. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIHOCOOHOCTH K
000OLIEHNIO U KOHKPETU3alluH, UCTI0Ib30BAaHUIO aHAJIOTUH.

ConepxarenpHasgs JsnHUS «Hauama wmaremMartnueckoro aHanw3a» IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JIOCTYITHBIX 00YYalolKUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku GYHKIUH, ONpeneNisTh WX HAuOOJbIINE W HaWMEHBIINE
3HAYECHUsI, BBIYMCIATH TUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTH U
YCKOpEHHsI IpoueccoB. JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATHUYECKUX MOJENICH pPEAIbHBIX CUTyaluu,
HAaXO0XXJCHUS HAWIYUIIErO PELICHUS B IMPUKIATHBIX, B TOM YHUCJIE COLMAJIBHO-
HDKOHOMHMYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOTO aHaJIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOI0 U KPEaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHMKE W HuckyccrBe. OOywaromuecs Y3HAKOT O
BBIJJAIOIIMXCS PE3YyJIbTATaX, ITOJYYEHHBIX B XOJE PAa3BUTHS MATEMAaTHKU KAk
HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOANYECKAsT JIMHUA «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSIIEHA ~ JJIEMEHTAM  TEOPUM  MHOXECTB. TE€OpPETUKO-MHOKECTBEHHBIE
MPEJICTABICHNUS] TPOHU3BIBAIOT BECh KypC IIKOJbHOM MaT€MaTUKU W MpejararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIIONIUN BCE pa3eibl MATEMATUKU U €€
IIPUJIOKEHHUM, OHU CBSA3BIBAIOT PA3HbIE MAaTEMAaTHUUYECKUE JUCLMIUIMHBI B €IUHOE
uesoe. IloaToMy BaXHO AaTh BO3MOYKHOCTH IIKOJIBHUKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MATEMaTHMKU M HCHOJIb30BaTh €ro A
BBIPAKEHUSA CBOUX MBICIICH.

B kypce «Anrebpa m Havasa MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKKe
OCHOBBI MaTEMaTHUYE€CKOTO MOJEIMPOBAHUS, KOTOpbIE MPU3BaHbI CHOPMUPOBATH
HAaBBIKM TIOCTPOEHHS MOJIEJIEW PEaTbHBIX CUTYallMi, UCCIEIOBAHUS ITUX MOJEIEH
C MOMOIUIBIO ammaparta aiaredpsl 1 MaTeMaTUYeCKOro aHaju3a U WHTEpPHpeTalHH
MOJYYEHHBIX Pe3yJbTaToB. Takue 3aJaHus BIUIETCHbl B KaXIblil W3 pa3liesioB
IpOrpamMMbl, IOCKOJIBKY BEChb MaTepuajl Kypca IIMPOKO HCIOJIb3YeTCs IS
pelleHus] NPUKIAIHbIX 3a7ad. [Ipy pemeHun pealbHbIX MNPAKTHYECKUX 3a7ad
ydanifecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, MCIOIb30BaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATh
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIATHBIX



3a/lady OPTaHM3yeTCsl B MPOIECCe M3YyUEHUs BCEX TeM Kypca «Anrebpa u Hadana
MaTEMaTUYECKOrO aHaTU3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM TuIaHe Ha HM3ydeHHE Kypca aireOpbl W Hayal MaTeMaTH4YeCKOTro
aHanu3a Ha 0a30BOM ypOBHE OTBOIUTCA 2 yaca B Hexemto B 10 kiacce u 3 vaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.
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