JAOKYMEHT NOANUCAH
BNEKTPOHHOW MOAMUCHIO

2N

by

AHHOTaNUsA K padoyeil mporpamMmme mno il e e

ajiredpe U HaYaJ1aM MaTeMaTudeckoro anaausa 10-11 kaacc

61

YMK Anrebpa. Anrebpa u Hayasa MmatemMaTudeckoro ananuza 10-11 kmacc. YueOHuk. ba3osrii
u yrayonéunsiit ypopau. III. A. Anmumos (10-11xkm)

PabGouas mporpamma mo anredpe s 10-11 xmaccoB (yriryOJICHHBIM YpOBEHB) ISt
npeaMeTHoi yuHuM yueOuukoB 1. A. AnmMoBa cocTaBieHa C HCHOJIb30BAHUEM MaTEpUAIOB
@enepaliIbHOTO  rOCYAApCTBEHHOTO  00pa3oBaTENbHOIO  CTaHJApTa OCHOBHOTO  OOIIEro
oOpa3oBanus, [IpumepHOil porpaMMbl 1Mo anredpe W HayajaM MaTeMaTHYecKOro aHaiu3a JJis
10-11 xylaccoB OCHOBHOM IIKOJBI, METOAMYECKOrO MOCOOMS sl y4yuTens K YydeOHUKam
«Anrebpa 1 Havyaja MaTeMaTH4ecKoro ananmmsa, 10-11» 1. A. Anumosa u ap.

VYueOHblit Kypc «AusreOpa W Hadasla MaTeMaTHYECKOTO aHAIM3a» SBIISIETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oOmero oOpa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIBHYIO 0a3y Uid H3Y4YeHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHBI, (hOPMUPYET JOTHYECKOEe M abCTPaKTHOE MBIILICHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHS HH(OPMATHKH, OOIICCTBO3HAHMSA,
UCTOPUH, CIIOBECHOCTM W JpYyruX JUCHMIUIMH. B pamkax paHHoro yuyeOHOro Kypca
oOydaromuecss OBJAJICBAIOT YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOM HAayKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHHS B MaTeMaTudeckoi popme.

VY4eOHbIil Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (U3UKHU, XUMHHM, OWOJIOrMM, TIOHUMaHHUS OCHOBHBIX
TEH/JEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XKM3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IIM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MWCIHOJIb30BaTh UX VIS
JanbHeWIero o0pa3oBaHHMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems oOBjIajeHue
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU alreOpbl 1 MaTeMaTHYEeCKOro aHaiu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb WCTHHHOCTb, J0Ka3bIBaTb
YTBEPXKJICHHSI ¢ IOMOIIBI0 MHAYKIMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpETH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIUICHHUE.

B xone m3yueHus ydeOHOro kypca «Anrebpa ¥ Hayalga MaTeMaTHYECKOTO aHaIu3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT peIIeHHs TNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOTrO
IIOCTPOEHUS MaTeMaTHYECKMX MOJEIEH pealbHbIX CUTyallUd, WHTEPIPETAlUU IOJyYEHHBIX
pelieHni, 3HAKOMSITCS. C TpUMepaMu MaTeMaTHUYEeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VYueOHbIll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBbHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4deOHBIH MaTepHual, CIOCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U yepe3 crnenupuky ydeOHOH  JeATeNbHOCTH, TpeOyromen
NPOJODKUTEPHON  KOHUEHTPAallMd  BHUMaHHs, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTUYeCKOro aHalu3a JICXKHUT
JEeSTeIIbHOCTHBINA MPUHIUI O0yYEHUSI.

B ctpykType yuebHoro kypca «Airedpa u Hayana MaTeMaTUYECKOTO aHAN3a» BbIIEICHBI
CIIEYIOINE COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucna U BblUUCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHUS U HEpaBeHCTBay, «Havana maremaTHueckoro aHanusa», «MHOXecTBa U
Joruka». Bce OcHOBHBIE coAepKaTeIbHO-METOAUYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIET OOYYEHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT



Jpyra M IOCTENEHHO HACBIIAACh HOBBIMHU TeMaMM M paszjenamu. JlaHHBIA ydeOHBIH Kypc
SBIISICTCS MHTETPATHUBHBIM, IIOCKOJBbKY OOBEIMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCLHUIUIMH, TaKHX Kak anreOpa, TPUTOHOMETpHs, MaTEeMaTHU4YeCKH aHalu3,
TEOpHsl MHOXKECTB, MaremaThyeckas joruka u apyrue. Ilo mepe toro kak oOydaromuecs
OBJIIEBalOT BcE Oojiee IIMPOKUM MaTeMaTHMYECKUM allaparoM, Y HHUX IIOCJIEOBaTEIIbHO
dopMHpyeTcsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYI0 MOJENb pealbHOMH
CUTYyallud, MPUMEHATh 3HAHMS, TOJTYYEHHBIC NMPU HM3YYEHUH Y4eOHOro Kypca, AJs pelieHus
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETUPOBAThH
CBOH OTBeET.

CopepxarenpHo-MeTONMYECKAss  JMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMSA JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YPOBHE OCHOBHOTo o0uiero oopasoBanus. Ha ypoBHe cpeanero obiero obpa3oBaHus ocoboe
BHUMaHUE ynensercs (pOopMHUPOBAHUIO HABBIKOB pPAllMOHAJIBHBIX BBIYUCICHHH, BKJIIOYAIOIINX B
ce0s1 MCIONTb30BAaHME PA3IMYHBIX (OPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHATH
npUOIMKEHHBIE BBIYUCIICHUS, OLICHUBATh YHCIOBBIE BHIpAYKEHUS, pabOTaTh C MATEMAaTUYECKUMU
KOHCTaHTaMM. 3HAKOMbIE OOY4YalOUIMMCS MHOKECTBA HATYPaJbHBIX, LEJIbIX, pallMOHAIBHBIX U
JEMCTBUTENIBHBIX YHUCEN JOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaom u3 3Tux
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PHUECKUE 3a/1a4H U ONIEPAIUH: JICTICHNE
HAleJIO, ONEpPUpPOBAaHME OCTAaTKAaMM Ha MHOXKECTBE LIEJBIX 4YHCel, O0coOble CBOMCTBa
pPaALMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepalty, a TaKKe H3BJICUCHUE
KOpHS  HAaTypaJlbHOM  CTEleHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucel.  biaromaps
MOCNIEI0BATEIbHOMY  PAaCIIMPEHHIO Kpyra HCIOJNb3yeMbIX 4YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX NPUMEHEHUS AJIs1 PELLIEHUs Pa3IMYHBIX 3aa4 popMHUpYyeTCs MpeACcTaBIeHUe
0 €IMHCTBE MaTeMAaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEIIEN pealbHOIO MUPA, IIMPOKO
UCTIOJIB3YIOTCS] 0000IEHNE U KOHKPETH3aIHsL.

JIunus «YpaBHEHHS U HEPABEHCTBA» pPEAJIU3yeTCs] Ha MPOTSKEHUM BCETO OOydyeHHUs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJIbKY B KaxJIoMm paszeine I[Iporpammsl
NPEIYyCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3aadu. B pe3ynbraTe oO0ydaromuecs: OBIaeBaloT
pPasIMYHBIMM ~ METOJaMM  pelleHHs] palMOHAJIbHBIX, HWpPpAlMOHAIBHBIX, MOKa3aTeIbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
coJepkaiux mnapaMmerpsl. l[lomyueHHblE yMEHHS HIMPOKO MCIONB3YIOTCS IPH HUCCIEI0BAaHUU
(GyHKIUH ¢ TOMOIIBIO TPOM3BOIHON, IPU PELICHUN MPUKIIAJHBIX 33/1a4 U 337ay Ha HaXOXKJIEHUE
HauOOJBIINX U HAUMEHBLINX 3HauYeHUH ¢yHKkuuu. JlaHHas conxepkaTenabHas IMHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHHUM BBINONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
PaIMOHATIBHBIX, HPPAIMOHANBHBIX H TPUTOHOMETPHUYECKUX BBIPAKEHHH, a TaKKe BBIPAKEHHIA,
coJepXkalux creneHu M Jorapudmel. braromaps u3yueHuto anredbpanyeckoro marepuana
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKIEHHUM, pabOThl C CUMBOJIbHBIMU
dbopMamu, peaCTaBICHNs 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHUs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxaTtenpHo-MeToANYECKasE JTUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIICTAeTCs C
IPYTUMH  JIMHUSAMH ~ y4e0HOro Kypca, IOCKOJIbKY B  KAaKOM-TO  CMbICIE  3a7aér
[IOCJIEIOBATEIbHOCT ~ W3Y4€HUs  Marepuana. V3ydeHue  CTENEHHOHM, IIOKa3aTeJIbHOU,
JOTapu(pMHUUECKON M TPUTOHOMETPUUIECKUX (DYHKIIH, UX CBOMCTB M TPaHUKOB, HCIIOJIH30BAaHHE
GyHKUMH Ui pellleHus 3aJad M3 APYruX Y4eOHBIX MPEIMETOB M PEAJbHOM J>KU3HU TECHO
CBSI3aHO KAaK C MaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM ypaBHCHMH M HepaBeHCTB. llpu
9TOM OOJIbIIIOE BHUMAHHE yaeiseTcs (OPMUPOBAHHUIO YMEHHS BBIpaXarh GopMyIamMu



3aBHCUMOCTH MEXIYy pa3U4YHbIMU BEIMYMHAMH, UCCIEI0BaTh MOMyuyeHHbIe (DYHKLNU, CTPOUTH
ux rpaduku. Matepuan 3TOH CoJepKaTeNbHOM JIMHUM HAalEeleH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIHUYMHAMH B Pa3IMYHON (opme:
aHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHIEHHIO W KOHKPETH3AllMH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHusa «Hagana mMaTreMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTH4YeCKUX, TaK U MPHUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HHUX IOSBJISIETCS] BOBMOKHOCTh CTPOUTH IPaUKHU CIOXKHBIX (QYHKUUHN, OMPEAeNiaTh UX
HanOOJbIINE M HAUMEHBIINE 3HAUCHUS, BEIUUCIIATE TUIOMAAN (GUTryp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpPEeHMs npoueccoB. JlaHHas cojepraTeiibHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHUYeCKUX MOJeNel peajabHBbIX CHUTyaluid, IO03BOJISET
HAXOJHUTh HAWIy4lllee pEIIeHHE B MPUKIATHBIX, B TOM YHCIE COIUAIBHO-d)KOHOMUYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOy4aromuecs
Y3HAIOT O BBIJAIOIINXCS Pe3ybTaTax, MOJYYeHHBIX B XOJI€ Pa3BUTHUA MAaTEeMaTUKH KaK HAyKH, U
00 ux aBTOpax.

CopepxarenpHo-MeTOIMYECKass JIMHUA «MHOXKECTBAa W JIOTMKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW IJIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTAaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH W MpeiarailoT Haubolee
YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMIA BCE pa3fesibl MaTeMaTUKU U €€ MPUIOKEHHUM, OHU
CBS3BIBAIOT pa3Hble MATEMAaTUUYECKHE TUCIUIUIMHBI U UX IPUIIOKEHUS B eArHoe 1enoe. [loatomy
Ba)XHO JIaTh BO3MOXHOCTb OOYy4arolleMycst IMOHHMAaThb TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHUKU M HCIIOJIb30BAaTh €ro s BBIPAXXEHMsI CBOMX MbIcied. [[pyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH cleAyeT NMPU3HATh CBOMCTBEHHYIO € CTPOroCTh
00OCHOBaHMW M  CJI€JIOBaHHE OMNpEAENEHHbIM IpaBUJaM IOCTPOEHMSI JOKA3aTeNbCTB.
3HAaKOMCTBO C 3JIEeMEHTaMH MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBILIEHUS] 00YYaroIUXCsl, IO3BOJISIET UM CTPOUTh CBOM PACCY)KJEHHsS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIILJICHUSI.

B yuebHoM kypce «Anrebpa M Hauvajza MaTeMaTMYECKOTO aHalIM3a» HPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOTO  MOJEIMPOBAHHUS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHHUS MOJENEH pealbHbIX CUTYallMid, HCCIENIOBaHMUSA ITHX
MoJieJlel ¢ TOMOIIbBI0 ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaluu
MOJIyUYEHHBIX pe3yJabTaToB. Takue 3aJaHus BIUIETEHbl B Ka)Ibld U3 pa3JlieloB IMPOTrPaMMBbl,
MIOCKOJIBKY BECh Marepuan yueOHOro Kypca IIUPOKO MCIOJB3YETCs JJISl PELICHUs PUKIATHBIX
3agad. Ilpu pemeHMM peanpHBIX NPAKTHYECKUX 337ad  oOydYaroliuecss pPa3BHBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BaTh
aHaJIOTui0, 0000IIaTh M KOHKPETH3UpPOBaTh Mpobiemy. JledareabHOCTh MO (HOpMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcsl B MPOLIecCe U3yYEHHsI BCEX TeM yueOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAITU3a».

Ha n3yuenue yuebHoro kypca «Anredpa 1 Hauansa MaTeMaTHYE€CKOTO aHAIN3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).

Pabouas mporpaMma BKJIIOYaeT CIEQYIOIIME pa3Jelibl: MOSICHUTEIbHAs 3alUCKa, COJIepiKaHue,
IUIAaHUpPYEMbIe  pe3yJbTaThbl, TEMAaTHYECKOe IUIAHMPOBAHHE, TIOYpOYHOE IJIAHWPOBAHUE,
npoBepsieMble TPeOOBaHUs K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTENbHOM MpPOrpaMMBbL,



MIPOBEPSIEMBIC DJIEMEHTHI COJEp>KaHusl, TpoBepseMble Ha EI'D mo Maremarnke TpeOOBaHUS K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHOM IPOrpaMMbl  CPEIHEr0  OOLIEro
o0pa3zoBaHus, TMEPEUYCHb JJIEMEHTOB cojepxaHus, mnpoBepseMbix Ha EI'D mo maremaruke,
y4eOHO-METOIMUECKOe 0OecieueHHE.
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