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AHHOTaNUA K padoyeil mporpamMmme 1o ajiredpe 1 HA4YaAJIaM MATEMaTHYECKOr0 aHAJIM3a
10 -11 kiacc (yriy0JieHHbI YPOBEeHb)

Pabouas mporpamma mo ydeOHOMY MpeameTy «Anredpa M Havajla MaTeMaTH4eCKOro
aHanu3a. YTIyOJeHHBIH YpOBEHb)» coOcTaBieHa B cooTBercTBuu: IIpukazom MunucTepcTBa
[Tpocemenust PO ot 12 aBrycra 2022 r. N 732 «O BHeceHMH M3MEHEHUH B (eaepanbHbIi
rOCyJapCTBEHHBIN 00pa30BaTEeNbHBIN CTAHIAPT CPETHETO 00IIero o0pa3oBaHus, yTBEPKACHHBINA
MIPUKAa30M MUHHUCTEPCTBA 00pa30BaHUs M HAYKH poccuiickoit denepamuu ot 17 mas 2012 r. N
413», Ilpukazom Munnpocemenust PO ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu dheaepaibHON
o0pa3oBaTeNbHONW TMPOTpaMMBbl CpelHero oodmiero oOpazoBaHus» U (eaepanbHON paboueit
nporpaMMbl TI0 yueOHOMy mnpeamery «Marematukay (yriryOJNeHHBI YpPOBEHB), C y4ETOM
paboueii mporpammsel Bociutanuss MbOY «Toremckas COLI Ne 3y.

VYueOHblii Kypc «Anrebpa M Hayajla MaTEMaTHMUYECKOTO aHallM3a» SIBJISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHero oomiero o0pa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOpPOHBI, OH OOECHeYMBAET HHCTPYMEHTAJIbHYIO 0a3y il H3Y4EHMs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET JOTHYECKOEe U abCTPAKTHOE MBIIICHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JPYrHUX JUCHMIUIMH. B pamkax maHHOTO y4deOHOro Kypca
oOydaroluecss OBJAJI€BAIOT  YHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
(bopMyIHpyeT CBOM TOCTHKECHHUS B MATEMaTHUECKOU (hopme.

VY4eOHblii Kypc anreOppl U Hayal MaTEeMAaTUYECKOTO aHallM3a 3aKia/lbIBA€T OCHOBY MAJIs
YCIEIIHOTO OBJIAJCHUSI 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAHHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DPKOHOMHKH M OOIIECTBEHHOHM >KM3HHW, TMO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH MX IS
JanbHEWIero oOpa3oBaHHMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBiIaJeHue
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl ¥ MaTeMaTUYECKOrO aHaIHM3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTbH, JIOKa3bIBATh
YTBEPKACHHS C MMOMOIIBI0O UHIYKIIMK U pacCyaaTh NeAYKTUBHO, HCIOIb30BaTh 0000IIEHNE U
KOHKpETH3aIMio, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpeaTHMBHOE U KPUTHUYECKOE
MBILIICHHE.

B xone um3ydenus ywyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAJINW3a»
oOydaronuecsi MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHHUST MAaTeMaTHYECKUX MOJENeH pealbHbIX CHTyallUud, MHTEPIpPETalH IOJTy4eHHBIX
pELIeHNH, 3HAKOMATCS C IpUMEepaMi MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOJE, HayKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTUIECKUMHU OTKPBITUSIMH U MIX aBTOPAMHU.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHBIH MaTepuall, CIOCOOCTBYIOIIMK (OPMHUPOBAHHUIO HAYYHOTO
MHUpPOBO33PEHHUS, TaKk M 4epe3 crneuupuky y4eOHOW  JIeSTeNbHOCTH, TpeOyromei
NPOJIOJDKUTEIPHON — KOHIIGHTPAllMM ~ BHUMAHMSI, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEeHHbIN pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HadajdaM MaTEeMaTUYeCKOro aHaIM3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B ctpyktype yuebHOro kypca «Anredpa u Hayana MaTeMaTHYE€CKOTO aHAJIN3a» BbIJIEIECHbI
CIIEIyIOIINE COJEpKaTEIbHO-METOAUYECKHe JUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukn», «YpaBHEeHHUS U HepaBeHCTBay, «Havana maremaTHueckoro aHanusa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE coaepxkaTelbHO-METOAWYECKHE JIHMHUU H3Yy4yaloTCsl Ha MPOTSHKEHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT




JIpyra ¥ TOCTENEHHO HAChIAsCh HOBBIMH TeMaMu M pazaenamu. JlaHHbIH ydeOHBIH Kypc
SBIISICTCS. MHTETPATUBHBIM, TIIOCKOJBbKY OOBEAMHSET B cebe CcoJep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKHX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTUYECKH aHalu3,
TEeOopusi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydarommuecs
OBJIaJICBAIOT BcE Oosiee MIMPOKHMM MaTeMAaTUYECKHUM alllapatoM, y HHUX TOCJIeI0BaTEIbHO
dopMHpyeTcsT M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOZETb pealbHOM
CUTyallud, MPUMEHSATh 3HAHHs, MOJTYYEHHBIC NMPU H3YYCHHUU Y4eOHOTO Kypca, JUIS PELICHHS
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTHYEeCKOW 3a7aud, a 3aTeM HHTEPIpPETHPOBATh
CBOH OTBeET.

CopepxatenpHO-MeTOAMYeCcKast ~ JuHUA  «Yucnma W BBIYMCICHHS»  3aBepIIaeT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HA4aTo Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanms. Ha ypoBHe cpeaHero oOrmiero odpazoBaHus 0codoe
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJIBLHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0si MCIIONBb30BAaHUE PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOIHAThH
npuOIIMKEHHBIE BHIYMCIICHUS, OLIEHUBATh YMCIIOBBIE BBIPAKEHUS, pad0TaTh ¢ MaTeMAaTHYECKUMU
KOHCTaHTaMU. 3HAKOMBIE OOYYarONIMMCsI MHOXECTBA HATYpPajbHBIX, LIENBIX, PAllMOHATBHBIX U
JNEHCTBUTENBHBIX YMCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YMced. B KaxaoMm u3 3Tux
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEU(pUUECKUE 3aaul ¥ ONEpaLnu: ACTICHUE
HAIIeJI0, ONEPUPOBAaHME OCTAaTKaMH Ha MHOXECTBE IIENBIX 4YHCEJ, O0COoOble CBOWCTBA
palfoHaIbHBIX U UPPALMOHATBHBIX YMCeN, apu(pMeTHYecKue Oomepaluu, a TakKe H3BICUYCHUE
KOpHS ~ HAaTypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4Yuceln. bnarogaps
MOCJIEIOBATEIFHOMY  PAacCUIMPEHHIO Kpyra HCIOJIB3YeMbIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMH MX TIPUMEHEHUS ISl PELICHUS PA3IMYHbIX 33724 (POPMHUPYETCS PEIACTaBICHHIE
0 €IMHCTBE MAaTEeMaTUKH KaK HAYKHU U €€ POJIM B MOCTPOCHUH MOJIENIEH pealbHOr0 MUPA, IIHPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3AIHSI.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peaIM3yeTcs Ha MPOTSHKEHWU BCero oOydeHHs Ha
ypOBHE cpemHero ooOmero o0pa3oBaHUs, IOCKOJIBKY B KakaoM pasnene IlporpamMmer
IPEIYyCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe oOydaromuecs: OBlaeBalOT
pa3MYHBIMM  METOJaMH PpEIICHHs] pPaldOHANBHBIX, HWPPAIUOHATBHBIX, TOKa3aTeNbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPABHEHWI, HEPABEHCTB M CHCTEM, a TaKXKe 3a/ad,
comepkammx mnapamerpsl. [lomydeHHbIE YMEHHS IIMPOKO HCIONB3YIOTCS TPU HCCIETOBAHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33/1a4 U 337ay Ha HaXOXKAEeHUe
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUM BBINONHATH pacuéTel Mo (opmynaM, HpeodpazoBaHUs
palMoHAFHBIX, UPPANUOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaK)Ke BBIPAKEHUH,
coJepXkalux creneHu M Jorapupmel. braromaps u3yueHuro anreOpandeckoro Matepuana
OPOMCXOIUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (JOPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PACCyKICHUH, pabOThI ¢ CHMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS PeLIeHHs IPAaKTUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a]1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKA HAYKH.

CopnepxaTenpHO-MeToAM4YecKast TUHUS «DYHKINU U TpauKM» TECHO TEPEIUIeTaeTCs C
IPYTUMH  JIHHHASMH ~ y4eOHOTO  Kypca, TOCKOJIBKY B  KAaKOM-TO  CMBICIE  3amaér
[OCJEI0BATENbHOCTh  M3y4YeHHMs  MaTepuaia. V3yueHue  CTENeHHOW, IOKa3aTesbHOM,
JOrapupMHUECKON M TPUTOHOMETPUUIECKUX (DYHKIIHA, UX CBOMCTB M TPapHUKOB, UCIIOJIb30BaHHE
GyHKIMA UId pemieHus 3aja4d M3 JPYyruxX Y4eOHBIX TNPEIMETOB M pPEealbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, TaK M C pElIeHUEM ypaBHEHHWH W HepaBeHCTB. [Ipu
9TOM OOJbIIOE BHHMaHWE yaesercs (OPMUPOBAHHIO YMEHHS BBIpaXaThb (QOpMYyIaMu



3aBUCUMOCTH MEX1Y pa3jIMYHbIMU BEJIMYMHAMH, UCCIIEAO0BATh MOITy4YE€HHbIE (QYHKIIUU, CTPOUTH
ux rpadpuku. MaTepuan 3TOH coJepKaTeNbHOM JIMHUM HALEJIeH Ha pa3BUTHE YMEHMHA W
HaBBIKOB, MO3BOJISIONIMX BBIPAKAaTh 3aBUCUMOCTH MEXIY BEIHYMHAMH B pa3inu4yHOi (opme:
aHAJIUTUYECKOH, rpaduueckoil u cinoBecHoH. Ero wusydeHue crnocoOCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHHUI0 U KOHKPETU3alHH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Hagana mMaTeMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPHUKIAJHBIX 3a/a4, JOCTYIHBIX 00y4arolumcs,
TaK KaK y HUX IOSIBJIETCS. BO3MOXXHOCTb CTPOUTh I'paMKHU CIOXKHBIX (DYHKIMH, ONpeaessaTh UX
HanOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BBIUUCIIATE TUIOMAAN GUTYp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTM M YCKOpPEHHs InpoueccoB. JlaHHas cojepxaTenbHas JIMHUS OTKpPBHIBAET HOBbIE
BO3MOXKHOCTH IIOCTPOEHHUSI MAaTeMaTHMYeCKMX MOJeNIell peaslbHbIX CHUTyaluid, I03BOJISET
HaXOJUTh HaWIyuylllee pelIeHUEe B MPUKIAJHBIX, B TOM 4YHCJIE COLUAIBHO-3KOHOMUYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHMYECKOI'O aHajiu3a CHOCOOCTBYET pPAa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HUcKyccTBe. O0yydaronuecs
Y3HAIOT O BBIAAIOIIUXCS pe3yJbTaTax, MOJIYYEHHBIX B X0J/I€ Pa3BUTHs MaTeMaTHKH KaK HayKH, U
00 ux aBTOpax.

CopepxarenpHO-MeTOAMYECKAsE JIMHUS «MHOXKeCTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUUM MHOXECTB M MaTEeMAaTU4EeCKOH JIOTUKU. TeopeTHKO-MHOXKECTBEHHbIE
IPECTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W NpeasararoT Hauboiee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTHKH W €€ NPUIIOKECHHUH, OHU
CBS3BIBAIOT Pa3Hble MAaTEMaTUUYECKHUE TUCUUIUIMHBI U UX IPUIIOKEHUS B eArHoe 1eoe. [loaromy
BaXHO JIaTh BO3MOXHOCTb OOy4arolleMycsl IMOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHMKH M MCIIOJIb30BaTh €ro JUIsl BbIpAXKEHUS CBOMX MbIcied. [Ipyrum
BaXHBIM IPU3HAKOM MaTEMaTHKU KaK HAyKH CJIENyeT MpPHU3HAaTh CBOWCTBEHHYIO €i CTpOrocCTb
00OCHOBaHMH M  CJI€IOBaHUE ONPEACIEHHBIM IPaBUJaM IOCTPOEHMSI  JOKa3aTeNIbCTB.
3HAaKOMCTBO C 3JIEMEHTaMH MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBILIEHHUS] 00Y4arOIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PAaCCY)KJEHHMS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUS.

B yuebHOoM kypce «Anrebpa M Hauvaiza MaTeMaTHMYECKOTO aHalIM3a» HPUCYTCTBYIOT
OCHOBBI ~ MaTE€MAaTUYECKOIO  MOJEIMPOBAHHUS,  KOTOpble  MpPHU3BaHbl  CHOCOOCTBOBAThH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENel pealbHbIX CHUTyallud, HCCIEeIOBaHUS AITHX
MoJieJle ¢ TOMOIIbBI0 ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HHTEepIpeTalnuu
MOJIyUEHHBIX pe3yJabTaToB. Takue 3aJaHus BIUIETEHbl B KaXAbId W3 pa3lielioB MPOTPaMMBI,
IOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO UCHOIb3YeTCs JJS PeHIeHUs] MPUKIaJIHBIX
3agad. Ilpm pemieHuMM peanpHBIX NPAKTUYECKUX 337a4  oOydyaroliuMecss pPa3BHBAOT
Ha0JII0/IaTeIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCsl, HCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh IpobieMy. JledareabHOCTh MO (HOpMHPOBAHHIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/la4 OpraHU3yeTcsl B MPOLecce U3yUEHHsI BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHATTU3a».

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hauaiaa MaTeMaTHYECKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).
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