AHHOTAIMA K pado4eil mporpamMme y4e0HOro Kypca

«A.Hreﬁpa N HAYAJIA MATEMATHYCCKOI'O aHAJIN3A»
(@rOC COO0)

PaGouass mporpamma yueOHOTO Kypca «AnreOpa M Hayaja MAaTEeMaTHYECKOTO aHalln3a
yrayonénnoro ypoBHs it oOywarommxcs 10-11 kmaccoB pa3paboTraHa Ha OCHOBE
denepanbHOTO  TOCYIApPCTBEHHOTO  O0pa3oBaTEeNbHOTO  CTaHAAapTa CpeaHero  oOImIero
o0Opa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUI, MNPENBABIIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, M TPAAUIUI POCCUHCKOTO 00pa3oBaHMs, a TAKXKeE C y4ETOM
denepanbHON paboveld TPOrpaMMbl BOCIHUTAHHS U (enepaabHONH pabodell mporpaMmbl
y4eOHOro Kypca «AnredOpa W Hadajsa MaTeMaTHYECKOTO aHaln3ay. Peanu3amus mporpammbl
o0ecrieynBaeT OBJIAJCHHE KIIOUEBBIMU KOMIICTCHLUSMH, COCTABIISIOUIMMH OCHOBY JUIs
CaMOPAa3BHUTHUSI U HETPEPHIBHOTO 00Pa30BaHUs, EIOCTHOCTh OOLIEKYIbTYPHOTO, JIUYHOCTHOTO
Y TI03HABATEIILHOTO Pa3BUTHSI IMYHOCTH 00 yUYarOIIHUXCSI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

YueOHblii Kypc «AnreOpa M Hauajza MaTeMaTUYECKOTO aHalu3a» SBJSETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MpOrpaMMe CpeaHero oOmiero oOpa3oBaHMs, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH OOECIIeYMBACT HMHCTPYMEHTAIbHYIO 0a3zy Ui HM3y4eHHS BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JIpYroil CTOPOHBI, (POPMHUPYET JIOTMUECKOE U aOCTPAKTHOE MBIILICHUE
oOydaromuxcsi Ha ypOBHE, HEOOXOAMMOM JUIsi OCBOEHUS WH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUU, CIIOBECHOCTH M JPYruX JUCHUIUIMH. B pamkax paHHoro yd4eOHOro Kypca
oOydJarolmuecs OBIIQJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM ~ COBPEMEHHOW HAayKH, KOTOpas
(hopmynupyeT CBOU JOCTHKEHHS B MaTEMaTHIECKOH opme.

VY4eOHbIil Kypc aireOpbl M HayaJl MaTeMaTHYECKOIO aHalu3a 3aKJIaJblBa€T OCHOBY IS
YCHEIIHOTO OBJAJAEHHUS] 3aKOHAMH (U3UKH, XUMHUH, OWOJIOTWH, IOHMMAaHHS OCHOBHBIX
TEHJCHIMH pPa3BUTHS SKOHOMHMKU U OOIIECTBEHHOM »HW3HU, MO3BOJIIET OPHUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX IS
JanpHelmero oOpa3oBaHMs M B IIOBCEJHEBHOM KH3HM. B TO e BpeMs oOBiazeHue
a0CTpaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTUYeCKOro aHajau3a
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTHUHHOCTb, JI0Ka3bIBaTh
YTBEP)KICHUS C MOMOILBIO MHAYKIMM U PacCykAaTh JAeTyKTUBHO, UCHOJIb30BaTh 0000IIEHNE U
KOHKpETH3aluio, abCTparupoBaHUE M aHAJOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIIEHHE.

B xoxe u3ydenus yuyeOHOro kypca «Anredpa M Hadajga MaTEeMaTHUYECKOIO aHAIU3a»
oOyuaroluecss TOJy4YaloT HOBBIM ONBIT pElIeHUs MPHUKIAJHBIX 3a/la4, CaMOCTOSTEIbHOIO
MOCTPOEHUSI MaTEeMaTHYECKUX MOJENIed peanbHbIX CUTyallud, WMHTEPHPETALHMH MOJYUYEHHBIX
pELIEeHNH, 3HAKOMSTCSI C IPUMEPAMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOIIUMHUCS MaTEMAaTHUECKUMHU OTKPBITHSIMH U UX aBTOPaMHU.

VYueOHbIli Kypc 00J1alaeT 3HAYUTEIBHBIM BOCIHTATEIBHBIM TOTEHIIMATIOM, KOTOPBIHA
peann3yeTcss Kak udepe3 y4eOHbI MaTepuan, CrIOCOOCTBYIOIIMNA (POPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk W yepe3 chneuupuky y4deOHOHW  JIeATeNbHOCTH, Tpedyromei
MPOJOJKUTENIbHOM ~ KOHLIGHTPAllUM ~ BHUMAHHUS, CAMOCTOSTEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4YE€HHBIH pe3yNbTar.



B ocHoBe Meromuku oOyueHust anreOpe M HadajlaM MaTeMaTHYECKOIO aHaIN3a JICXKUT
NS TeIbHOCTHBIN IPUHLUI 00y4EHUsI.

B crpykType yueOHOro Kypca «Aisredpa 1 Hadajga MaTeMaTHYECKOIO aHAJIN3a» BbIJCIICHbI
CIIEAYIOIINE COAEPIKATEIbHO-METOJUYeCKue JIUHUU: «Hucia u BelUUCIeHUs», «DyHKIUM U
rpadukn», «YpaBHEHUSI U HEPABEHCTBay, «Havyana MmaTeMaTH4eckoro anaan3a», «MHOXECTBa U
Joruka». Bce OCHOBHBIE COAEPKATEIbHO-METOAMYECKUE JIMHUM H3Y4alOTCsl Ha MPOTSHKEHUU
IBYX JIeT OOy4eHMsI Ha YpOBHE CPEIHEro oO0Iiero o0pa3oBaHMs, €CTECTBEHHO JOIOJHASA IPYT
Jpyra W IIOCTENIEHHO HAachIIasChb HOBBIMU TE€MaMHU U paszaenamu. JlaHHBIA yueOHbIH Kypc
ABIISICTCS WHTETPATUBHBIM, TIOCKOJIBKY OObequHseT B ce0e coJepKaHue HECKOIbKUX
MaTeMaTHYECKUX IUCIMIUINH, TAKUX Kak aiaredpa, TPUTOHOMETPHs, MaTeMaTUYEeCKUN aHau3,
TEOpUs MHOYKECTB, MaTeMaTHueckas Jioruka u apyrue. Ilo mepe Toro kak oOydarouiuecs
OBJIa/IeBAalOT BcE Oojiee IIMPOKMM MAaTEeMAaTHYECKHUM alnapaToM, y HHMX IOCIEeI0BaTeIbHO
(dbopMHpyeTCs W COBEPIICHCTBYETCS YMEHHE CTPOMTHh MAaTEMaTU4YeCKyl0 MOJAETbh pPeaTbHOMH
CUTyalluu, MPUMEHATh 3HaHUS, NOJyYEHHbIE INPU HU3YYEHHM Y4eOHOro Kypca, IJsl pEeLICHUs
CaMOCTOSITENIbHO C(OPMYIMPOBAHHOM MaTeMaTH4YecKOM 3a7ayd, a 3aTeéM MHTepIpPEeTHPOBaTh
CBOI1 OTBET.

CopepxarenpHo-MeTOMYEeCKass  JuHUS  «Yucna W BBIYMCICHHUS»  3aBEpILIaeT
(bopMHpOBaHNWE HABHIKOB HCIIOJIb30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOpPOE OBUIO HAdaTo Ha
YPOBHE OCHOBHOTo o0uiero o0pasosanusi. Ha ypoBHe cpenHero oOrmiero oOpa3oBaHus 0coboe
BHUMaHME yAesseTcs (OPMHUPOBAHUIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONUIUX B
ce0s1 MCIONIb30BAaHKUE PA3IMYHBIX (DOPM 3alMcH 4Kciia, yMEHHUE AeNaTh NPUKUIKY, BBITOIHSITH
NpUOIMKEHHBIE BBIYHCIICHHUS, OLIEHUBATh YMCIIOBBIC BBIPAXKEHUS, padOTaTh C MATEMaTHYECKUMHU
KOHCTaHTaMM. 3HAKOMbIE€ OOYYaroIMMCSI MHOXKECTBA HATypallbHBIX, LIEJIbIX, PALMOHAIBHBIX U
NeUCTBUTENBHBIX YHUCEN JOMOIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4yHcel. B Kaxkaom u3 3Tux
MHOYKECTB pacCCMaTPUBAIOTCS CBOICTBEHHBIE €My crielu(UUecKUe 3aJaul U Olepaluu: JeJIeHUe
Haleno, OIEepUpOBaHUE OCTaTKaMU Ha MHOXECTBE LIE€JbIX YHCed, O0cCOoOble CBOMCTBA
palMOHATIbHBIX U HUPPALMOHAIBHBIX YHCET, apu(pMETHUYECKUE ONepaluy, a TaKKe H3BJICUEHUE
KOpDHS  HaTypaJbHOM  CTENIEHM HAa MHOJKECTBE KOMIUIEKCHBIX 4Hceld.  bmaronmaps
MIOCJICZIOBATEIbPHOMY  PACIIMPEHHUIO Kpyra HCIOJIB3YEMBIX 4YHMCEI W 3HAKOMCTBY  C
BO3MOXXHOCTSIMU UX MPUMEHEHUS Ui pelIeHUs pa3IudHbIX 331a4 (OpMUPYETCS Mpe/ICTaBICHHE
0 €IMHCTBE MaTeMaTUKH KaK HAyKH U €€ POJIM B OCTPOEHUHU MOJIENIEN pealbHOT0 MHUpa, IIUPOKO
UCHOJIB3YIOTCS 00001EHNE U KOHKPETH3ALIHSL.

JIuaust «YpaBHEHUSI U HEPaBEHCTBA» pealin3yeTcss Ha MPOTSHKEHWU BCEero oOydeHHs Ha
YpOBHE cpelHero oomero o0pa3oBaHUs, IIOCKOJIbKY B KaxaoMm paszene Ilporpammel
MIPEYCMOTPEHO PELICHHEe COOTBETCTBYIOIIMX 33/1ad. B pesynbraTe oOydaromuecs: OBiIaleBaloT
pa3sIMYHBIMM  METOJAMHU  PEIICHUS PpAlUOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUECKUX ypaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXke 3ajady,
coJiepkamux mnapaMerpbl. [lomydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS HPU HCCIETOBAHUU
(GYHKIMN ¢ TOMOIIBIO TPOU3BOIHOM, MTPH pEIIEHUH MPUKIATHBIX 33/1a4 U 33/1a4 Ha HaXO0XJIEHUE
HauOOJIBIINX U HAUMEHBIIUX 3HaueHull QyHkimu. JlaHHas comeprkarenbHas JUHHUS BKIIOYAET B
ce0s Takke (OPMUPOBAHHWE YMEHUU BBIMOJIHATH pacu€rel Mo Qopmynam, MnpeoOpa3zoBaHUs
palOHaIbHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUN, a TaK)Ke BBIPAXKECHUH,
COZIepKALINX CTeNeHu M Jorapudmel. bmaromaps u3ydeHuio anreOpandyeckoro MaTepualna
IPOUCXOJIUT JajbHEWINee pa3BUTHE AaNTOPUTMHUYECKOT0O M aOCTPaKTHOTO  MBIIIICHHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JENYKTUBHBIX pacCyXJeHuM, paboThl ¢ CUMBOJIbHBIMU
(dbopMamu, IpeCTaBICHNUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEH B BHJ/I€ PAaBEHCTB M HEPaBEHCTB.
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Anrebpa npeanaraet 3pQEeKTUBHbIC HHCTPYMEHTHI AJIs PELICHUs TPAKTUYECKUX M €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HaTJSQHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-MeToandecKas JUHUSA «DYHKUMU U IpadUKU» TECHO IEeperuieTaercs ¢
APYTUMHM  JIMHUSAMH ~ y4eOHOro  Kypca, IIOCKOJIbKY B  KakOM-TO CMbICIE  3a7aéT
[IOCJICZIOBATEbHOCTh ~ M3Y4YEHMs]  Marepuana. V3ydeHue  CTENEHHOH, IO0Ka3aTeJbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETPUUYECKUX (PYHKLUH, UX CBOWCTB U Tpa(UKOB, HCIOIH30BaHNE
GyHKUMH A pelleHus 3ajad U3 JPYTuX y4eOHbIX MPEIMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUHN M HepaBeHCTB. lIpn
3TOM OoyblIOE BHUMAaHHUE yAeNsAeTCS (OPMHPOBAHUIO YMEHHUS BbIpaXaTh (HopMynaMu
3aBUCUMOCTH MEXAY Pa3IMYHbIMU BEJIHMUYMHAMHU, UCCIIEIOBATH MOJyUYCHHBIE (YHKIUHU, CTPOUTH
ux rpapuku. Matepuan 3TOHl conaepKaTeabHON JIMHUM HalEleH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, IO3BOJIIOUIMX BbIPAXATh 3aBUCHUMOCTH MEXIY BEJIMYMHAMM B pa3iMyHON (opme:
aHaTMTHYECKOH, Trpaduueckoil u cioBecHoW. Ero wu3ydyenume cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOIO  MBILIUIEHUS, CHOCOOHOCTM K  00OOIIEHHIO M KOHKpETH3aluH,
HCIIOJI30BAHUIO aHAJIOT .

CopepxarenpHas JuHus «Hagama mareMaTnyeckoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
paciiipuTh KPyr Kak MaTeMAaTUYECKUX, TaK M NPUKIAIHBIX 3ajad, JOCTYIHbIX 00y4arolumMcs,
TaK KaK y HUX IMOSBIISETCS BO3MOXHOCTh CTPOUTH IPaMKH CIOKHBIX (QYHKIUH, ONPEIENIATh UX
HauOoJIbIIME U HAMMEHBIINE 3HAYEHUS, BBIYUCIATH IO GUryp U 00bEMBI TeJ, HAXOIUTh
CKOPOCTM W YCKOpEeHHs ImpoueccoB. JlaHHasg colepkaTenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHUS MaTeMaTUYeCKUX MOJENECH peanbHbIX CUTyallUid, IO3BOJISET
HaXOJUTh HaWjydlllee pPELIEHUE B MPHUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAMU MAaTeMaTHYECKOTO aHajiu3a CIIOCOOCTBYET pa3BUTHUIO
abCTpaKkTHOro, (OPMaIBLHO-IOIMYECKOIO U KPEaTUBHOIO MBILIUIEHUS, (POPMUPOBAHUIO YMEHUM
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHUKE M HCcKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJAIOLIUXCS PE3yJIbTaTaxX, MOJTYYEHHBIX B X0/1€ Pa3BUTHS MaTeMaTUKU KaK HayKH, U
00 UX aBTOpax.

CopepxarenbHo-MeTOIMYECKass JHMHUS «MHOXECTBa M JIOTMKa» BKJIIOYaeT B ceds
AJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JIOTUKU. TeopeTHKO-MHOXKECTBEHHbBIE
NIPEJCTaBICHNUs TMPOHU3BIBAIOT BEChb KypC MIKOJIBHOM MaTeMaTHKH W MpeularaloT Haubosee
YHUBEPCAJbHBIN $3bIK, OOBEIMHSIONIMNA BCE pa3leflbl MaTeMaTWKH M €€ NPUIOKEHUH, OHHU
CBSI3BIBAIOT Pa3Hble MAaTEMaTUYECKHE NUCLUUILUIMHBI U UX MPUIOKEHUS B ennHoe 1enoe. [loatomy
BAXXHO J1aThb BO3MOXHOCTh O0O0YydYaromiemycsi IMOHUMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHUKH W HCIOJIb30BaTh €ro JUIS BBIPAXKEHHUS CBOUX MbICiIEH. [Jpyrum
BAXHBIM IIPU3HAKOM MAaTE€MAaTHUKM KaK HAayKu CleAyeT NPU3HATh CBOMCTBEHHYIO €f CTPOroCTb
O00OCHOBaHMH U CJENOBaHUE ONpENelIEHHBIM [paBUiIaM  IOCTPOEHUS  JIOKA3aTeNbCTB.
3HaKOMCTBO C JJIEMEHTAMH MaTeMaTHYeCKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO
MBILUIEHUS] 00yYaroIuXcs, MO3BOJSET UM CTPOUTh CBOU PACCYKICHHUS HAa OCHOBE JIOTMYECKHX
npaBui, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIUICHUS.

B yuebHOM Kypce «Anrebpa M Hayaja MaTeMaTHMYECKOIO aHAJIN3a» IPHUCYTCTBYIOT
OCHOBBI ~ MaTeMaTU4YEeCKOI0  MOJAEIHPOBAHUSA, KOTOpble  TPHU3BAaHBl  CIIOCOOCTBOBAThH
(OpMHPOBAHHIO HABBIKOB IOCTPOEHUS MOJENEell peaJlbHbIX CHUTyallud, HCCIEeNOBaHMUSA STHX
MoOJIeJiell ¢ TOMOIIbIO ammapara aiaredpbl M MaTeMaTHMYecKOTro aHaiu3a, HHTEepIpeTaluu
MOJIYYEHHBIX pe3ynbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXIblil W3 pa3/ieloB MPOTPaMMBbL,
MIOCKOJIBKY BECh MarepHuai y4eOHOro Kypca HIMPOKO MCHOIb3YeTCs JUIsl pelIeHUs] MPUKIIaIHBIX
3agad. [lpu pemeHuM peanbHBIX MPAKTHUYECKUX 33/a4 0Oydarolluecs pa3BUBAIOT



HaOJIOAAaTeIbHOCTh, YMECHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOIb30BaTh
aHaJIoruio0, 0000IAaTh W KOHKPETHU3UPOBATh mMpodiiemy. [lesTenbHOCTh MO (OPMHUPOBAHHUIO
HABBIKOB PEIICHUS MPHUKIIAJIHBIX 3a/1a4 OPTaHU3yeTCsl B MPOIIECCE U3YUCHUS BCEX TEM y4eOHOTrO
Kypca «Anrebpa 1 Hadyasa MaTeMaTHYECKOTO aHAIHU3ay.
MECTO YYEBHOT' O KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIU3A» B YYEGHOM IIJIAHE

Ha m3ydenue ydyeOHOTO Kypca «Anredpa M Hayajga MaTeMaTHYEeCKOTO aHAIHU3a» OTBOAUTCS 136
yaca: B 10 kiacce — 68 wacos (2 yaca B Henenmo), B 11 kiacce — 68 yacos (2 gaca B HEEIO).

YMK

AmumoB II.A., Komsrun FO.M., Tkauea M.B. Maremaruka: anre6pa u Hadaia
MaTeMaTHYeCKOro aHallnu3a, reoMeTpus. Anredpa u Hayasla MaTeMaTHYeCKOro aHanu3a (0a3oBbli
u  yrnyoneHueli  ypoBenb). 10-11  kmacc.  Yuebnuk. MockBa.  «IIpocBemenue»
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