AHHOTAIUA K padoyeil mMporpamMMe y4e6Horo npeamera «Ajaredpa
U HAYAJIa MAaTEeMAaTHYeCKOr0 aHa/Iu3a. ba3oBbli ypoBeHb»

Pabouwass nporpamma ywyeOHOro mpeamera «Anrebpa W Hayana
MaTEMaTUYECKOTO aHalin3ay 6a30BOTO ypoBHS I oOyyatomuxcsi 10 —11 kmaccoB
paspaborana Ha ocHOBe dDenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpeaHero ooOiiero oOpa3oBaHHUsA, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHU, MPEABSIBISIEMBIX K MaTeMaTUYECKOMY OOpa30BaHUIO, M TPATUIUN
poccuiickoro obOpaszoBaHusi. Peanmuzarus mporpamMmbl 00€CIIE€UMBAET OBIIAJICHUE
KJIFOUEBBIMU KOMIIETEHIIMSIMU, COCTABJISIOIIUMH OCHOBY JUISI CaMOpa3BUTUS U
HETMPEPBIBHOTO O0pa3oBaHUsA, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U
M03HABATEILHOTO PA3BUTHS JTUYHOCTH 00YJAIOLTUXCSI.

YueOHuk:
Kinacc | ABTop Ha3zBanue N3znarenscTBO | Ne OITY
ydeOHHUKa
10-11 | II.A. Amumos, FO.M. | MaremaTuka: IIpocsemenne | 1.1.3.5.1.1.1
Komsirum, M.B. | anre6pa u Hauana
TkauéBa u 1p. MaTEMaTH4YECKOI 0
aHau3a,
TCOMETpPHSI.
Anrebpa u
Havaja
MaTEMaTHYECKOTO
aHamuza  10-11
Kiacc. Y4eOHUK
0a30BbIi u
yrayOaEHHBIN
YPOBHH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOrO aHAM3a» SIBISETCS OIHHUM W3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTaplied IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECHEeYMBAET HMHCTPYMEHTAJIbHYIO 0a3zy [ H3y4eHUs BCEX
€CTECTBEHHO-HAY4YHbIX KYPCOB, a C JIpyroll CTOPOHBI, OPMHUPYET JIOTUUYECKOE U
abCTpakTHOE MBIIUICHUE YyYallUXCsi Ha YpOBHE, HEOOXOIWMOM [JIsi OCBOCHHS
KypcOB HMH(pOPMATHUKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTU. B pamkax
JAHHOTO Kypca ydalluecs OBJIaJeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KoTopasi GopMyJIupyeT CBOU JOCTHKEHHS B MaTeMaTHIecKoi popme.



Kypc anreGpsl 1 Hayan MaTreMaTHYECKOr0 aHAJIM3a 3aKJI1abIBa€T OCHOBY JIJIS
YCIEITHOTO OBJAJACHUS 3aKOHAMHM (PU3MKW, XHUMHUHU, OHOJOTHH, ITOHUMaHUS
OCHOBHBIX TEHICHIMH DKOHOMHUKHA U OOIISCTBEHHON JKHU3HH, IIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIIOJb30BaTh UX B MOBCEJHEBHOW XM3HHU. B TOXe BpeMms OBiajcHUE
aOCTPaKkTHBIMM M JIOTHYECKH CTPOTUMH MaTEMaTHUYECKUMH KOHCTPYKIIUSIMHU
pa3BHUBACT YMCHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HCTHHHOCTH
YTBEPKACHUS, UCTIOJIb30BaTh 0000IICHNE U KOHKPETU3AIMI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpyeT KpeaTUBHOE U KPUTHUYECKOE MBIIUICHHE. B xo/1e n3yuenus
anreOppl M HaYaJl MaTEMaTHYeCKOrO aHaju3a B CTaplied IIKoJe ydaluecs
MOJIYYalOT HOBBIM OMNBIT PEIICHUS MNPUKIAAHBIX 33Ja4, CaMOCTOSTEIbHOIO
MOCTPOEHUSI MAaTEMAaTHYECKUX MOJENIEN PEalbHBbIX CUTyallud W WHTEPHpPETALUU
MOJIYYCHHBIX  PEIICHWM, 3HAKOMATCA C  OpUMEpaMM  MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIE, HAYKE M B MCKYCCTBE, C BBIIAIOIIUMUCS
MAaTEMATUYECKUMH OTKPBITUAMU U UX aBTOPaAMHM.

Kypc obnagaer 3HaYuTENbHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM
peanusyercs Kak 4depe3 y4eOHBIM Marepuall, CIOCOOCTBYIOIMIMI (POpMHUPOBAHUIO
HAyYHOTO MHMPOBO33pPEHHUS, TaK W uepe3 crenudpuky ydeOHOW IesTeIbHOCTH,
TpeOyromei CaMOCTOSITCIbHOCTH, AKKypaTHOCTH, MPOAOJKUTENBHON
KOHIIEHTpAIIMi BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYECHHBIN pe3yabTar.

B ocHoBe MeTonuku oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOIo
aHaJIu3a JIGKUT JIeITSIIbHOCTHBIM MPUHITUIT 00yUYCHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHUYECKOTI0 aHAJIN3a) BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIUUECKUE JUHUM: «YHHCIa W BBIYUCIECHUSY,
«DyHkiuun  u rpaduku», «YpaBHEHHS U HepaBeHCTBa», «Hauana
MaTeMaTHYEeCKOIro aHaim3a», «MHOXecTBa M JIOrTMKa». Bce OCHOBHBIC
COAEPKATEITbHO-METOANYECKUE JIMHUM H3YYalOTCS HA NPOTSHKCHUM JBYX JET
oOy4eHus B CTapliel IIKoJie, eCTEeCTBEHHO JIOMOJIHSISA APYT ApYyra U MOCTEIEHHO
HACHIIIAsICh HOBBIMM TEeMaMM W pasjaenamu. JlaHHBIH Kypc  sIBJISIETCSA
UHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIMHSIET B ceOe coaepkaHue HECKOJIbKUX
MaTEeMaTUIECKUX JUCIUIUINH: anreOpa, TPUTOHOMETPHS, MAaTEeMAaTHIECKUN aHAIIN3,
Teopusi MHOXKeCTB M Jp. [lo mepe Toro kak ywamiugecst OBJaJeBarOT BcE Ooee
ITUPOKUM MaTEMaTHYCCKHUM armapaToM, Y HUX MOCIeI0BaTeIbHO (hopMUpYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYK) MOJEIb pPEalbHOU
CUTyallud, TPUMEHATH 3HAHWs, TOJIYy4YeHHbIE B Kypce «Anrebpa U Hayana
MaTeMaTHYECKOr'0 aHaIu3ay, IJIs PEIICHUS CaMOCTOSITEIhHO C(HOpMyITHpPOBAHHOU
MaTeMaTUYECKOM 3aJ/1aui, a 3aTEM UHTEPIPETUPOBATH MOJTYUYCHHBIN PE3ybTaT.

ConepxarenbHO-MeTOoAMUECKasl JIMHUA «Yucia U BBIYUCICHUS» 3aBepIIaCT
dbopMupOBaHUE HABBIKOB MCIIOJIb30BAaHUSI JAEHCTBUTEIBHBIX YUCE, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM Imkoje. B crapmiel mikoiie oco0oe BHUMAaHHUE YAEIseTCs
(GbOpMHUPOBAHUIO TMPOYHBIX BBHIYMCIUTEIBLHBIX HABBIKOB, BKJIIOYAIOIINX B ceOs



UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3alUCH JICHCTBUTEIIBHOTO 4YHCIIa, yMEHUE
palLlMOHAIBHO BBIIOJHATh JEUCTBUS C HHUMH, JAENaTh NPUKUAKY, OLCHUBATH
pesynbrar. OOyuaromuecs TOJYYarOT HAaBBIKM TNPUONMKEHHBIX BBIYUCICHHM,
BBITIOJIHEHUSI JIEUCTBUM C YMCIaMH, 3allCaHHBIMU B CTaHAapTHOU ¢opme,
MCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUI.

JIvans «YpaBHEHHS UM HEPABEHCTBA» PEAIM3YETCS HA NPOTSIKEHUH BCETO
o0OyyeHHs B CTaplieil IMIKOJE, MOCKOIbKY B KaXXIOM pa3jieie MporpaMMbl
IPEeTyCMOTPEHO pElIEHUEe COOTBETCTBYIOMMX 3aaad. OOydaroniyecs: OBJaJeBaloOT
Pa3IMYHBIMU METOJIAaMHU PELICHUS UEbIX, PAalUOHAIBHBIX, HPPALNOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTapUOMHUUECKMX ¢  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cUCTeM. [loilydeHHbIE YMEHUS NCTIOJIB3YIOTCS PU UCCIIEIOBAHUN
GYHKIMI ¢ TOMOIIBIO MPOU3BOJAHOM, pElIeHWH MNPUKIAIHBIX 3a/Jad W 3aJa4 Ha
HAaXOXJICHHUE HauOOJBIINX U HAUMEHBIIUX 3HadeHuW ¢yHkiuu. JlanHas
collep)kaTtesibHas JIMHMS BKJIIOYaeT B ce0d Takke (HOPMUPOBAHHE YMEHHM
BBITIONTHATE Pacdy€rel 1o ¢opMmynaMm, TpeoOpa3oBaHUsS IENBIX, PAMOHATHHBIX,
VUPPALMOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUM, A TAKXKE BBIPAKEHUU,
collepKallluX CTerneHu W Jiorapudmel. brarogaps u3ydeHuio anredpanyueckoro
Marepuana IPOUCXOAUT  JaJbHEHIIEE  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIICHUS YyYaliuxcs, (HOPMHUPYIOTCS HABBIKH JISTYKTHBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (opMamu,  TpeACTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AJnreOpa
npennaraetr S(OQPEKTUBHBICE WHCTPYMEHTHI JJIA pPEHICHUS TMPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 33J1a4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
SI3bIKA HAYKH.

ConepxatenbHo-MeToauueckass juHug «DyHkuun u rpaduku» TECHO
MEPEIUIETAETCA C APYTUMU JIMHUSMU KypCa, OCKOJIbKY B KAKOM-TO CMBICIIE 331a€T
MOCJIEI0OBATENBHOCTD W3y4EHUS Marepuana. N3yuenue CTEIIEHHOM,
NOKa3aTeIbHOM, JIOrapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOIb30BaHUE (DYHKIMI JUIsl pelieHus 3aiad U3 JAPYrux y4eOHbIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHUYECKHM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHWU W HepaBeHCTB. [lpu 3TOM Oonblioe BHUMaHUWE
yaensiercss GOpMUPOBAHUIO YMEHHS BhIpXKATh (POPMYJIaMHU 3aBUCUMOCTH MEXIY
pPa3NUYHBIMU BETMYMHAMHU, HCCIEIOBATh TMOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3TOl coaepKaTeNbHON JTUHAN HAIEIeH Ha Pa3BUTHE YMEHUHN
YW HaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXAY BEIWYMHAMHU B
paznuuHor ¢dopme: aHATUTHYECKOU, rpaduueckoi M ciaoBecHou. Ero usydenue
CIIOCOOCTBYET Pa3BUTHUIO aJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHATIOT .

ConepxarenbHasg nuHUs «Hadama mareMaTMdyeckoro aHaiau3a» IO03BOJISET
CYIIECTBEHHO PACUIMPUTh KPYr KaKk MAaTE€MaTHUYECKUX, TAK M MPUKIAJHBIX 3a/1ady,
JIOCTYITHBIX 00YYalOUUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCThH MCCJIEIOBATh U



CTpOUTh TpaduKku (QYHKIUH, oNpenensTh WX HauOONbIIME W HaUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH U
YCKOpeHMsI npoueccoB. JlaHHas cojepkarenbHas JIMHUAS OTKPBIBA€T HOBBIE
BO3MOKHOCTH ITOCTPOCHMSI MaTEMAaTHYECKHUX MOJEIEH pEANbHBIX CUTyaluH,
HAXOXKJICHUS] HAWJIYYIIErO PEHIEHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMHYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHAJIN3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMAIBHO-IOIMYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUW paclo3HaBaThb IMPOSIBICHHUS 3aKOHOB
MaTEeMaTUKH B Hayke, TEeXHUKe U ucKyccTtBe. OOydyaroniumecss Yy3HAIOT O
BBIIAIOIINXCS PE3YJIBTATAX, IMOIYYEHHBIX B XOJAE pa3BUTUS MAaTEMaTUKHA Kak
HAyKH, U UX aBTOpax.

ConepxaTenbHO-METOANYECKAs JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBAILIEHA  DJIEMEHTAM TEOPUM  MHOMKECTB. | €OpETUKO-MHOKECTBEHHBIE
NPEACTABICHUS MPOHU3BIBAIOT BECh KypC HIKOJbHOW MAaTEMAaTHUKU U IMPEIJIararor
HanOosiee yHUBEPCATbHBIN S3bIK, OOBEIUHSAIONIUN BCE pa3/ieibl MaTEMaTHKU U €€
IIPWIOKEHUM, OHM CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLUIUIMHBI B €AUHOE
uenoe. [1oaToMy Ba)KHO JaTh BO3MOYKHOCTh IIKOJBbHHKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIA S3BIK COBPEMEHHOM MaTeMaTUKH M HCIIONb30BaTh €ro Ui
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havala MaTeMaTUYECKOrO aHaln3a» MPUCYTCTBYIOT
TaKkK€ OCHOBBl ~MAaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPHU3BAHBI
chopMUpPOBaTh HABBIKU MTOCTPOCHUS MOJIENIEN peallbHbIX CUTYAlU, UCCIeI0BaHUs
ATUX MOJENEel C MOMOIIbI amnmapara aiareOpbl U MaTeMaTHYEeCKOro aHalu3a U
MHTEPIPETALNNA NOIYYEHHBIX PE3YyJIbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXKIbIN
U3 Pa3qeNoB IPOrpaMMBbl, ITOCKOJIbKY BECh MaTEpUal Kypca IUPOKO UCIIONb3YETCs
JUISL pellieHus] IPUKIIAIHbIX 3a1a4. [Ipu pemieHnn peanbHbIX MPaKTHYECKHUX 3a7a4
ydanirecss pa3BUBAaIOT HAONIOAATEIbHOCTh, YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HKCIOJIb30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBATH
npobsnemy. JlestenbHOCTh 1O (DOPMUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJlay OpraHu3yeTcs B MpOIlecCe M3YUYEHUs BCEX TeM Kypca «Anredpa M Havana
MaTEMATUYECKOI0 AHAIIN3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM rutaHe Ha u3ydYeHUE Kypca ajireOpbl MU Hayajdl MaTEMaTHYE€CKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 4aca B Heaento B 10 kiacce u 3 yaca B
Henemo B 11 kiacce, Bcero 3a asa rojaa offy *=] 70 yacos.
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