AHHOTanus K padoyeil mporpamme 1o ajaredpe u Hauanam anajausa 10
- 11 kiace
Yrayoaennslii ypoenb PI'OC
Ha 2023-2024y.r.

Kypc «Anrebpa m Hauana MaTeMaTH4eCKOTO aHAJIM3a» SIBISETCA OJHUM U3 Hamboiee
3HAYUMBIX B MPOTrpamMMe CTapIlliel MIKOJIbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOecreynBaeT
MHCTPYMEHTAJbHYIO 0a3y HJs H3y4eHHs BCEX ECTECTBEHHOHAY4YHBIX KYPCOB, a C JApYyroi
CTOPOHBI, (OPMHUPYET JIOTHUECKOE U aOCTPAaKTHOE MBIIIICHHE Y4YalluXxcsi Ha YpPOBHE,
HE00XOIMMOM JJIsi OCBOCHUS MH(POPMATHUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH U IPYTUX
TUCIUIUIMH. B paMkax JaHHOrO Kypca ydYallhecs OBJIQJCBAIOT YHHBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HayKu, KOTOpasi POPMYIHPYET CBOU JOCTUKEHHS B MaTeMaTH4eCKon (opme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOro aHaJIM3a 3aKJIaJblBa€T OCHOBY Ul YCHEIIHOIO
OBJIQJICHUS 3aKOHAMU (DU3UKU, XUMUH, OMOJIOTUH, TIOHUMAHUSI OCHOBHBIX TCHJICHIIMH Pa3BUTHUS
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCIIOJIB30BaTh UX VIS JallbHEHIIero oopa3oBaHus U
B TIOBCEHEBHOI >XM3HU. B Toxke Bpemsi oBlajeHHe aOCTPAKTHBIMH U JIOTUYECKU CTPOTUMU
KOHCTPYKLUSIMU aiureOppl M MaTeMaTHYeCKOro aHajlu3a pPa3BUBAET YMEHHE HaxOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTb, JOKAa3blBaTh YTBEPKACHHUS C IOMOIIBIO
UHAYKIMM M pacCcyKJaTh JIeAyKTHUBHO, UCIIOJIb30BaTh OOOOIIEHHE M KOHKPETHU3aIHIo,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJIEHHE.

B xone m3yuenus kypca «AnreOpa M Hadaja MaTeMaTHYECKOrO aHajIu3a» ydaliuecs
MOJIyYalOT HOBBI ONBIT pEHIEHUs] NPUKIAJHBIX 33434, CaMOCTOSITEIIBHOTO IOCTPOEHUS
MaTEMAaTUYECKUX MOJEIEH pEalbHbIX CHUTyallud, WHTEPIpETallMM IOJYyYEHHBIX pPEIICHUH,
3HAKOMSITCS C IPUMEPAMU MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaer 3HaunTENbHBIM BOCHUTATEIbHBIM MMOTEHIIMAJIOM, KOTOPBIM peanu3yercs
Kak yepe3 yueOHbII MaTepHual, cocoOCTBYIOUMI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
TaK ¥ uepe3 Crenuduky yueOHoM nesTeIbHOCTH, TPeOyIoIIel Ipo10JKUTEIbHON KOHIEHTpauu
BHHUMAaHUs1, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN pe3ysbTar.

B ocHoBe Meronuku oOydeHusi anreOpe M HayajlaM MaTeMaTHUECKOTO aHallu3a JIEKHUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B cTpykType kypca «Anrebpa M Hadajga MareMaTHYECKOTO aHAJIN3a» MOXHO BBIJICIUTh
CIIEYIOIINE COJEepKaTeNIbHO-METOANYEeCKHe JUHUU: «Yucna u BeUUCICHUS», «DyHKIMH U
rpadukmn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTudeckoro anamusay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU

IBYX JIeT OOy4YeHHs B CTapilieil IIKOJie, €CTeCTBEHHO OMONHSS APYr JApPyra M TMOCTEIICHHO



HACHIIIAasCh HOBBIMU TEMaMH U pasjesiaMi. MOXKHO ¢ YBEPEHHOCTBIO CKa3aTh, YTO JaHHBIN Kypc
ABJIACTCA HHTCIPATUBHBIM, ITOCKOJIBKY O6’beI[I/IH$IeT B cebe COACPKaHNUEC HCECKOJIbKHUX
MAaTEMATUYCCKUX AJUCHUIIIIMH, TaAKHMX KaK aﬂre6pa, TPUTOHOMCTpPH, MaTeMaTUYCCKUI aHaJInu3,
TEOpHUsl MHOXKECTB, MaTeMaTHUecKas Jioruka u ap. [lo mepe Toro, kak ydammuecs OBIa/IeBalOT BCE
Oosiee IMMPOKMM MAaTEeMaTHYECKHM allapaTroM, y HHX IIOCJIEA0OBATENBHO (GOPMUPYETCS H
COBCPHICHCTBYCTCA YMCHUC CTPOUTH MATCMAaTUYICCKYIO MOACIIb peanLHoﬁ CUTyaluu, NpUMCHATH
3HaHUS, TOJYYEHHBIC TPH U3YUCHUHU Kypca, AJIsl PEIICHHsI CAMOCTOSTEIHHO ¢(HOPMYTHPOBAHHOM
MaTeMaTUYeCKON 3a/1a4H, a 3aTeM HHTEPIPETHPOBATh CBOM OTBET.
ConepxarenpHO-MeTOAMYECKass JUHHA «Yucma W BBIYMCICHHS» — 3aBeplIaeT
q)OpMHpOBaHI/Ie HaBBIKOB HCIIOJb30BaHUA HeﬁCTBHTCHBHBIX YHUCCII, KOTOPOC ObLJIO HavaTo B
OCHOBHOH miKoiie. B crapmeil mxone ocoboe BHUMaHHE yAenseTcs (GOPMHUPOBAHUIO HABBIKOB
palMOHAIBHBIX BBIYMCICHHH, BKIIIOYAIOIINX B ce0S MCIOJIB30BaHUE PA3IMYHBIX (OPM 3arucH
Yyciia, yMEHHE JIeJaTh MPUKUIKY, BBINOJIHATh NPUOIMKEHHBIE BBIYUCICHUS, OLICHUBAThH
YHUCIOBBIC BBIPAKCHUA, pa60TaTI) C MaTeMaTHYECKMMM KOHCTaHTaMH. 3HAKOMbIE ydamumces
MHOXCCTBA HATYpaJbHBIX, HCJbIX, PAlUMOHAJIBHBIX H IIGIZCTBPITGJ’IBHI)IX YHUCCII OOIIOJIHAKTCA
MHO)KECTBOM KOMIUIEKCHBIX 4HCEN. B KaXIOM M3 3TUX MHOXECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHBIE €My CIleHU(pHYECKHE 3aJaddl ¥ OlepalHu: JeJIeHHE HaIleJo, ONepUpOBaHUE
OCTaTKaMH Ha MHOJKECTBE IEJIBIX YMCEIl; 0COOBIe CBOWCTBA PAIIMOHAIBHBIX U HPPATMOHATBHBIX
YUCCII, apI/I(i)MeTI/I‘IeCKI/Ie Oorncpanri, a TAaKXE HN3BJICUCHUC KOPHIA HaTypaHBHOfI CTCIICHU Ha
MHOXECTBE KOMIUIEKCHBIX uucesl. biarogaps mnocienoBaTelbHOMY pPACHIMPEHHIO Kpyra
UCTOJIBb3YEeMBIX YHCENT M 3HAKOMCTBY C BO3MOXHOCTSIMM MX TNPUMEHEHHUS JJIsl pelIeHUs
pa3UYHBIX 3a/1a4 (HOpMUPYETCs NMPEACTaBICHUE O €IUHCTBE MATEMAaTHKH KaK HayKU U €€ POJIU B
HOCTPOEHHUH MOJETIEeH peabHOTO MUPA; IIMPOKO UCIONB3YIOTCS 0000IIeHNe U KOHKPETH3AIHS.
JIuaus «YpaBHEHUS M HEPAaBEHCTBA» peaI3yeTcs Ha NMPOTSIKEHUU BCEro OOyueHHs B
CTaplled IIKoje, IMOCKOJbKY B KaxaoM paszene [IporpamMmsl HpeaycCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 3a/1ad. B pesynapraTe ywammecs OBIAJICBAOT PA3THYHBIMH METOAAMH
pemicHuA panroOHAIbBHBIX, HppainOHAJIbHBIX, I1I0Ka3aTCIIbHbIX, HOFapI/I(i)MI/I‘-IeCKI/IX n
TPUTOHOMETPUUYECKMX YpaBHEHHH, HEPABEHCTB W CUCTEM, a TakXke 3ajad, CoJepiKallux
napamerpsl. [loyuyeHHBIE YMEHHS IIUPOKO HCIONB3YIOTCS MpPHU HCCIeNOBaHUU (QYHKIUH C
IIOMOIIBIO HpOPISBO)IHOfI, npyu peUHICHUHU MNOPUKIAAHBIX 3aJad HW 3aJa4 Ha HaxX0XICHHUC
HauOOJIBIIINX U HAUMEHBIINX 3HAYCHUN (1)YHKIII/II/I HaHHafI COJZCpKATCIbHAsd JIMHHUA BKIOYACT B
ce0s1 Takke (GOpPMHUpPOBAHHME YMEHHUH BBINOJHATH Pacué€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHATIBHBIX, UPPALMOHANBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHHH, a TakKe BBIPAKCHHIA,
cofiepKaluX cTerneHn u Jjorapudmel. braaromaps wu3ydeHuro anreOpandeckoro MaTepHaia
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bopMUpPYIOTCS HaABBIKM JCIYKTUBHBIX pPAacCyKJIE€HUHM, pabOThl C CHUMBOJIBHBIMH (opMamu,
NpEeCTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PAaBEHCTB W HEpaBEHCTB. Anredpa
npemiaraeT 3QQEeKTUBHbIC HHCTPYMEHTHI ISl PEIICHUS] TPAKTHYECKUX U €CTECTBEHHOHAYYHBIX
3a/1a4, HarJsiJHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

CopepxarenpbHo-MeTOIMYeCKas! TUHUS «DYHKIMHU U TpaUKI» TECHO MeperieTaeTcs ¢
JpYTMMH JIMHUSMH Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aJaéT IOCJIE0BATEIbHOCTh
U3y4eHHUs Marepuana. V3ydeHWe CTeNneHHOW, IOKa3aTenbHOW, Jorapudmuyueckoil u
TPUTOHOMETPUYECKUX (PYHKUUNA, MX CBOWCTB M TIpadUKOB, HUCHOIb30BaHUE (DYHKUUNA AJis
pelieHus 3a1ady U3 JAPYruX Y4eOHBIX MPEIMETOB M PEallbHOM >KM3HH TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAIM30M, TaK M C PEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu sToM Oosbmioe
BHUMaHUE ynemsieTcss (GOPMUPOBAHUIO YMEHUS BBIpaxaTh (OpMyJIaMd 3aBHCHMOCTH MEXKITY
pa3MYHBIMM BEIMYMHAMH, HCCIEIOBATh MOJTy4YeHHbIE (DYHKIMHU, CTPOUTh HUX TpaduKH.
Marepuan »>TOM coaepKaTeNbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHHl U HABBIKOB,
MO3BOJISIOMIMX ~ BBIPAXKATh 3aBUCHMOCTH MEXIYy BEIMYMHAMH B pasauuHod  (opme:
AHAIUTUYCCKOW, Tpadudeckod U cioBecHOH. Ero w3ydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTHM K  OOOOMIEHMIO U  KOHKpETHU3alluHu,
MCII0JIb30BaHUIO aHAJIOTHl.

CopepxarenpHas JuHusA «Hauana MaTemMaTHuecKOro aHajin3a» MO3BOJISET CYIIECTBEHHO
pacHUIupUTh KPYT KaK MaTeMaTUYECKHUX, TaK M MPUKIIATHBIX 3a7a4, JOCTYITHBIX IKOJbHUKAM, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTh CTPOHUTH TpapUKU CIOXKHBIX (DYHKIUH, OMpEAensiTh UX
HauOOoJbIlIMEe U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIom@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHHs IporeccoB. JlaHHas conaepKaTesbHas JIMHHUS OTKPBIBA€T HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKMX MOJENel peaJbHbIX CHUTyalud, MO03BOJIET
HaxOJIUTh HAWIy4lllee pEUICHWE B NPUKIAJAHBIX, B TOM YHCJIE COIMAIbHOIKOHOMUYECKHX,
3aa4yax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYeCKOrO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOrO, (HOPMATBLHO-IOTUYECKOTO U KPEaTUBHOTO MBILIUIEHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBJICHHS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HMCKYCCTBE. Ydaluecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ pAa3BUTUs MAaTEMAaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpbHo-MeToiMYeckass JUHHUS «MHOXeCTBa W JIOTMKa» BKJIKOYAaeT B cels
AJIEMEHTBl TEOPUHM MHOXKECTB W MaTeMaTHYEeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KypC MIKOIBHOM MaTeMaTWKH W TpeiaraloT HauOolee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMIA BCE pa3felibl MaTeMAaTUKH W €€ MPUIOKEHHH, OHU
CBSI3bIBAIOT pa3HbIE MAaTEMATUYECKHUE TUCLIMIUIMHBI U UX IPUIOXKEHUS B equHoe 1enoe. [loatomy

BAXHO JAaTb BO3MOXHOCTb MIKOJIBbHHUKY IIOHUMAaTb TCOPETUKO -MHO>KECTBEHHBIH  SI3BIK



COBPEMEHHON MaTeMaTUKH W HCIOJNb30BaTh €ro Uil BBIPAXKEHHsS CBOMX MbICiIed. Jlpyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKH KaK HAayKH CIEAYyeT NPU3HAaTh CBOWCTBEHHYIO € CTPOrOCTh
00OCHOBaHMH M  CJIEIOBaHME OINPEACHEHHBIM IpaBUJaM IIOCTPOEHMSI JOKA3aTENbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaT€MaTH4YEeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIUICHNS Y4YalluXcsl, MO3BOJISIET MM CTPOUTH CBOM PACCYXKICHUS HAa OCHOBE JIOTMYECKHX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B kypce «Anrebpa u Havaia MaTeMaTHYECKOTO AaHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOT0 MOJIETUPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HOPMHPOBAHUIO
HAaBBIKOB ITOCTPOEHHUS MOJIENIEH PEAJIbHBIX CUTYallui, UCCIEIOBAHUS ITUX MOJEIIEH C OMOIIbIO
ammapara aiareOpsl U MaTeMaTH4YecKOro aHallM3a, WHTEPIpPETAIlMH TOJYYEeHHBIX pPEe3yJIbTaToB.
Takue 3a7aHus BIUIETEHBI B KK/l U3 pa3aenoB [IporpaMMel, OCKOJIBKY BeCh MaTepuai Kypca
HIMPOKO HCIOJB3YeTCsl Uil  peLIeHUs MPUKIAIHbIX 3azad. llpu pemeHun peanbHbIX
NPAKTUYECKUX 3a/lad  ydyalllhuecs pa3BUBAIOT  HAONIONATENbHOCTb, YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBarbcs, UCIOIb30BaTh aHAIOTHI0, 0000IaTh 1 KOHKPETU3UPOBAThH
npobiieMmy. JledarenbHocTh 1O (OPMHPOBAHMIO HABBIKOB pELIEHUS MPHUKIAJHBIX 3ajad
OpraHM3yeTcsi B MpOIlECCe M3YyUEHUs BCEX TeM Kypca «Anredpa M Hayala MaTeMaTHYecKOro

aHaJIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yue6HOMy miaHy B 10 —I11 kiaccax usydaercss yueOHbIH Kypc «Anredpa u
Hayaja MaTeMaTHYeCKOr0 aHaJIN3a», KOTOPBIH BKIIIOYAET B ce0sl CIe1yIOIINe OCHOBHbIE pa3ieiibl
conepkanusi: «Yucna v BBIYUCIECHUSA», «YPaBHEHUS U HEPaBEHCTBa», «DyHKIUU U TpaduKu»,
«Hauyana maTemarnueckoro ananusa», « MHOXeCTBa U JIOTUKAY.

B VYuyeOHoM maHe Ha wu3y4YeHHe YIUIYOJI€HHOro Kypca anareOppl M Haval
MareMaTudeckoro ananausa B 10—11 kiaaccax orBoaurTcsi He MeHee 4 y4eOHBIX 4acoB B
He/lesI10 B TeYeHHe KaXk/0ro roga o0yueHus, Bcero 3a ABa roga o0yueHuss — He MeHee 272
Y4eOHBIX 4YacoB.

B nporpamMMe onucaHbl IUTaHUpYyEMble pPE3YyJlbTaThl OCBOGHHS Y4eOHOro MpeaMera
«Anrebpa u Havyana aHanuza 10-11 xmaccy. Tak ke moapoOHO MpEACTaBIEHO TEMATHUYECKOe
IUTAHUPOBAHKUE IO KaXJIOMY KJIacCy C YKa3aHHEM KOJIMYECTBA 4YacoB, HA HM3yUEHHUE KaXIOi

TEMBEI.



