AHHOTAIIUSA
K pa0do4eii mporpamme
y4eOHOro npeaMera «Ajaredopa»
10-11 knacc 6a30BbIi ypoBeHb (cpeaHee oOIee 00pa3oBaHUe)

Kypc «Anrebpa u Hauaga MaTeMaTUue€CKOTO aHAIM3a» SBJSIETCS OJHUM U3
HamOoJiee 3HAUYMMBIX B MPOTpaMME CTapIleld IIKOJbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OOECMEYUBACT HWHCTPYMEHTAILHYIO 0a3y [JIsi H3y4YeHUsS BCEX
€CTECTBEHHO-HAyYHBIX KYpPCOB, & C APYroi CTOPOHBI, (GOPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE Y4YallluXCsl Ha YpPOBHE, HEOOXOJMMOM JJii OCBOCHMS
KypcoB HH(OpMATUKH, OOUIECTBO3HAHUS, MCTOPUHU, CIIOBECHOCTH. B pamkax
JTAaHHOTO Kypca ydalllMecs OBJIAJEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas popMyaupyeT CBOU JOCTIKEHUS B MaTeMaTn4deckoit popme.

Kypc anredpsl 1 Hauam MaTeMaTH4eCKOTro aHaIn3a 3aKJIaAbIBaeT OCHOBY J1JIs
YCIIEIITHOTO OBJAJCHUSA 3aKoHAMU (U3UKH, XUMUH, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TCHJEHIMH DSKOHOMHUKM M OOIINECTBEHHOM JKW3HH, IIO3BOJIICT
OPUEHTUPOBATHLCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJIb30BaTh WX B MOBCEIHEBHOM KU3HU. B TOXXe Bpems OBiajicHUE
a0CTpPakTHBIMU M JIOTUYECKH CTPOTHUMHM MAaTEMaTHYECKHUMHU KOHCTPYKIIUSIMHU
pa3BHBAeT yMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH
YTBEPKJICHHS, UCIIOJIb30BaTh 0000IIIeHNEe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHAJIOT U0, GOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBITIUIEHUE. B X0/1€e m3yuenus
anreOpbl M HadaJl MaTeMaTUYeCKOro aHaiu3a B CTaplied MIKOoJIe ydariecs
MOJTY4YalOT HOBBIM ONBIT PEIICHUS TMPHKIAIHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHHSI MaTEeMaTUYeCKUX MOJIeJed pealbHBIX CHUTyallud M MHTEpIpEeTaluu
MOJTYYEHHBIX  pEIICHWH, 3HAKOMATCS C  TPUMEpaMH  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTE B TMPHUPOJC, HAYKE U B HMCKYCCTBE, C BBIIAIOIIMMHUCS
MaTeMaTUYECKUMH OTKPBITUAMH U UX aBTOPAMHU.

Kypc oOnamaer 3HauWTENbHBIM BOCHHTATEIBLHBIM IOTEHIIMAIOM, KOTOPBIN
peanm3yeTcss Kak depe3 y4eOHBIN MaTepHuall, ClIOCOOCTBYIOMMKA (HhOPMHPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W 4Yepe3 chernupuKy ydeOHOW esSTeIbHOCTH,
TpeOyromen CaMOCTOSITETbHOCTH, aKKypaTHOCTH, IPOIOJKUTEHH O
KOHIICHTPAIU BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJIyYEHHBIN PE3yIbTarT.

B ocHOBe MeToamku OOydeHHMS anreOpe W HadajlaM MaTeMaTH4eCcKOTO
aHaJM3a JIeXKUT e TEIIbHOCTHBIN PUHIIUIT 00y4JeHUSI.

CtpykTypa Kypca « Anredpa 1 Hadajga MaTeMaTudecKoro aHaJTN3a» BKIIOYAeT
CJEIYIOIIME COJIEepKATeIbHO-METOAUYECKUE JHHUM: «YuCIa W BBIUYHCICHUSY,
«Oynkmun U Tpadukmy, «YpaBHeHHMS W HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHamm3a», «MHOXecTBa W JIOTMKa». Bce O0CHOBHbBIC
COJIEPKATEILHO-METOIUYECKUE JIMHUM H3Y4alOTCS Ha NPOTSIKEHUU JBYX JIET
oOydeHHs] B CTapIlei IIKOJIe, €CTECTBEHHO JAOTIOJHSS APYT APYyra U MOCTEIIEHHO



HACHIIASICh HOBBIMM TeMaMM W pazgenamu. JlaHHBI Kypc  sIBIsieTCs
UHTETPATUBHBIM, MOCKOJbKY OOBEeIuHSeT B cebe coep>KaHHe HECKOJIbKUX
MaTEMATUYECKUX AUCUUIUIMH: alnredpa, TPUrOHOMETPHsl, MAaTEMAaTUUECKUI aHATTN3,
Teopusi MHOXKECTB W Ap. [lo Mepe Toro kak ydammecs OBIaAeBarOT BCE Oolee
HMIMPOKUM MaTEeMAaTUUYECKUM aIllaparoM, Yy HUX MOCIEI0BaTeIbHO (OPMUPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYyI0 MOJENb pealbHOU
CUTyallud, MPUMEHATb 3HaHUs, MOJydeHHble B Kypce «AmreOpa u Hauana
MaTeMaTHYECKOT0 aHAIM3ay, JIsl PELICHUsI CAMOCTOSITENILHO C(HOPMYIUPOBAHHOM
MaTEMAaTUYECKOW 3a]]a4H, a 3aTEM UHTEPIPETUPOBATH OJIyUYEHHBIN pe3yJIbTaT.

ConepxarenbHO-MeToqUYECKas JUHUS «Yucna v BBIYUCICHUS» 3aBEpPILACT
(opMupOBaHUE HABBIKOB UCTI0JIb30BAHUS JEHCTBUTEIbHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOW mikoje. B crapmiell mkone ocoboe BHUMaHUE YIENAETCS
(GOpPMUPOBAHUIO TMPOYHBIX BBIUMCIUTEIBLHBIX HABBIKOB, BKIIIOYAIOLIMX B CeOs
UCIIOJIb30BaHUE PA3JIUYHBIX (POPM 3aMUCH JAEUCTBUTEIBHOTO YMCIA, YMEHUE
palMOHAJILHO BBINOJHATH JEHCTBUA C HUMH, JAENaTb HPUKUIKY, OLICHUBATb
pesyabTar. OOyuarommecss MOJy4alOT HABBIKA NPUOJMAKEHHBIX BBIYHCICHUM,
BBIMIOJIHEHUSI JIEUCTBUIM C YMCJIaMH, 3alUCaHHBIMM B CTaHIApPTHOU (opme,
UCII0JIb30BaHMs MAaTEMAaTHUYECKUX KOHCTAHT, OLICHUBAHUS UM CJIOBBIX BHIPAKCHHI.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pEAM3YEeTCs HA MPOTSIKEHUU BCETrO
oOydeHHs B CTaplliedl WIKOJIE, MOCKOJIbKY B KaXJOM pasJelie MpOorpamMMbl
NPENYyCMOTPEHO PEIIEHHE COOTBETCTBYIOMIMX 3a/1a4y. OOyyaroluecs: OBIageBaloT
pPa3IMYHBIMU METOJAMU PEIICHUS LENbIX, PalMOHAIbHBIX, HPPALUOHAIBHBIX,
NOKa3aTelbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHHH,
HEPaBEHCTB U X cucteM. [lomyueHHble yMeHUs UCTIOIb3YIOTCSI PU UCCIIEA0BAHUN
GYHKIMIA ¢ MOMOUIBI0 MPOU3BOJAHOM, PEUICHUH NPUKIAIHBIX 3aa4d M 3aja4 Ha
HaXOXJEHUEe HauOOJbIIMX M HAUMEHbIIMX 3HaYeHUM QyHkuuu. JlaHHas
cojZeprKarelibHasl JIMHUS BKJIIOYAaeT B ce0s Takxke (HOPMUpPOBAHUE YMEHUU
BBITIOJIHATD pacuérbl MO (opmysiaM, MpeoOpa3oBaHUs LEIbIX, palMOHAIbHBIX,
UppalMOHATIbHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TaKKe BBIPAXKEHUH,
COJZIepKalMX CTeNeHu U Jorapudmbl. brarogapst n3ydeHuto anredGpandyeckoro
Matepuaia MPOUCXOJMT  JalbHEWIee pPa3BUTHE  AITOPUTMUYECKOrO0 U
a0CTPAaKTHOTO MBIIUICHUS YYalluxcsi, (OPMHUPYIOTCS HABBIKUA JIETyKTHUBHBIX
paccyxaeHuii, paboOThl € CHUMBOJIbHBIMH  (opMamMu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PABEHCTB W HEpaBEHCTB. Anrebpa
npenyaraeT 3(QQeKTUBHbIE WHCTPYMEHTHI [IJISl PELICHHS] NPaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAAHO JEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK
A3bIKa HAYKH.

ConepxarenpbHo-MeToquueckas JuHUAA «DyHKIUU U Tpapukm» TECHO
NIeperyIeTaeTCs ¢ APYTUMU JIMHUSIMU KyPCa, TOCKOJbKY B KAKOM-TO CMBICTIC 33/1aET
MOCJIeIOBATEILHOCTD U3y4YeHUsT ~ Marepuaa. W3ydyeHne  cTeneHHOM,
MoKa3arenbHOM, TorapuMUIECKON U TPUTOHOMETPUYECKUX (DYHKITUH, UX CBOWCTB



U TpauKOB, UCTOJIb30BaHUE (PYHKUMHN AJI PEIICHHs 3a/1a4 U3 IPYrux y4eOHbIX
IPEIMETOB U pEaTbHOM XKU3HHU TECHO CBSI3aHO KAK C MAaTEMaTUYECKUM aHAIIM30M,
TaK M C pEIIEHHMEeM ypaBHEHHH W HepaBeHCTB. [Ipu 3TomM 0oJibllIOE BHUMAaHUE
ynensercs GOpMUPOBAHHUIO YMEHUS BhIpakarh (GOpMyJIaMu 3aBUCUMOCTH MEXTY
pa3NMYHBIMU BEJIMYMHAMH, HMCCJEN0BaTh MOJY4YEHHbIE (YHKIWH, CTPOUTH HUX
rpaguku. Matepuan 3Tol coAep>KaTeIbHOM JUHUM HAIleJIEH Ha Pa3BUTHE YMEHUI
Y HAaBBIKOB, TO3BOJSIIOIIMX BbIpAXAaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMU B
pa3nuuHOM (opMe: aHAIMTUYECKOH, rpaguueckoid U cioBecHOU. Ero usyuenue
CIIOCOOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
000O0ILEHNIO 1 KOHKPETU3all 1, UCIIOIb30BaHHIO aHAJIOTUH.

ConepxarenpbHast nuHUsl «Hauanma mareMarmueckoro aHaim3a» MO3BOJIIET
CYILLECTBEHHO PacCIIMPUTh KPYI KaKk MareMaTHYECKUX, TaK U NPUKIAJHBIX 3a1a4,
JOCTYTHBIX 00yYaIOIUMCS, Y KOTOPBIX MOSIBIISIETCS BO3MOKHOCTb UCCJIE0BATh U
CTPOUTh TpauKu (PYHKUUN, ONpEAENATh UX HAUOOJIbIIME W HAUMEHBIIHUE
3HAUEHHUSA, BBIYUCIATH IJIOWAAN (GUryp U OOBEMBI TEJl, HAXOAUTh CKOPOCTH U
yckopeHusi mnpoueccoB. JlaHHas cojepxkarenbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH MOCTPOEHHUS] MATEMaTHYEeCKMX MOJIEJEeH pealbHbIX CHUTYyalUH,
HAXOXJICHUS HAWIYYIIEro pEIICHHUs B NPUKIAJHBIX, B TOM YHUCJE COLUAIBHO-
HKOHOMHUYECKHX, 337auyax. 3JHAKOMCTBO C OCHOBaMH MaT€MaTUYECKOI'0 aHaIMu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMATIBHO -JIOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUID YMEHUW paclo3HaBaTb MPOSIBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U HUcKyccTBe. OOydarommecs y3HAKOT O
BBIJJAIONIMXCSL PE3Y/bTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTUKHU Kak
HAYKH, U UX aBTOpax.

ConepxarenbHo-MeToguuecKast TMHUs « MHOKEeCTBa U JIOTHUKa» B OCHOBHOM
NOCBSIIIEHA JJIEMEHTaM TEOPUHM  MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIE
NPEICTABJICHUS] MPOHU3BIBAIOT BECh KypC HIKOJBbHOW MAaTEeMaTUKHU W MpesiararT
Han0o0JIee YHUBEPCATbHBIN SA3bIK, OOBEIUHSIIONNN BCE pa3/ieiibl MAaTEMATUKHU U €€
NPWIOKEHUM, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUUYEeCKUE JUCLUIUIMHBI B €IMHOE
uenoe. [lo3ToMy BaXHO /1aTh BO3MOXHOCTH LIKOJIbHUKY MOHUMATh TEOPETHKO-
MHOKECTBEHHBI SI3bIK COBPEMEHHON MaTeMaTUKW W HCHOJb30BaTh €ro JJis
BBIPQKEHUS CBOUX MBICJIEH.

B kypce «AnreOpa u Havala MaTeMaTHYECKOTO aHAINU3a» MPUCYTCTBYIOT
TaK’K€ OCHOBBI MaTEMaTUYECKOr0 MOJIEIMPOBAHMS, KOTOpPbIE MPU3BAHbI
c(opMUpOBaTh HABBIKU MOCTPOECHHUS MO/IEJIeN pealbHbIX CUTYallUi, UCCIIEIOBAHNUS
TUX MOJIENeN C MOMOIIBIO ammapara aareOpbl U MaTeMaTUYecKoro aHalu3a U
MHTEPIIPETAIMU TTOJYYEHHBIX PEe3yJbTaToB. Takue 3aJaHusl BIUIETEHBbI B KaXKIIbIN
U3 pa3JieJoB NPOrpaMMbl, MOCKOJIBLKY BECh MaTepHall Kypca IMIUPO KO UCTIOIb3YeTCs
JUTSL peleHust MPUKIaHbIX 3a1a4. [Ipy peleHnn peaabHbIX MPAKTUYECKUX 3a/1a4
ydalumecs pa3BUBaIOT HAOJIIOATEbHOCTh, YMEHHE HaXOJAUTh 3aKOHOMEPHOCTH,
a0CcTparupoBaThCsi, MCIOJIb30BATh AHAIOTHIO, 0000I1IaTh U KOHKPETU3MPOBAThH



npobisiemy. JlearenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3a/1a4 OpraHU3yeTcs B MPOIecCe M3YUYCHHs BCEX TeM Kypca «Anredpa v Havaia

MAaTeMaTHU4YCCKOT O aHAJIU3a)>.

B ydyeOHOM IlaHe Ha M3y4eHHE Kypca anreOphl M Hayal MaTeMaTuyecKoro
aHanM3a Ha 0a30BOM YpOBHE OTBOAUTCS 2 yaca B Henenmo B 10 kinacce u 3 yaca B

Heaemo B 11 kmacce, Bcero 3a ipa roga ooydenus — 170 gacos.



