AHHOTanus K padoueil mporpamme
o y4eOHOMY MpeaMeTy «Ajredpa U Havyaaa MaTeMaTH4eCcKoro ananu3a» (0a30BbIil yPOBEHB)
Ha YPOBHE CpeIHET0 00111ero oopa3zoBaHus

[IporpamMma mo ydeOHOMY mpenMeTy «Anredpa W Havaja MaTeMaTUYECKOTO aHaIu3a»
(6a30BBI ypOBEHB) Il OOy4YeHHsS Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUs COCTaBIICHA Ha
OCHOBE TpeOOBaHMI K TUIAHUPYEMBIM pe3yibTaTam OOydeHus B COOTBeTCTBHH ¢ DenepanbHbIM
roCcy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM CpellHero oduiero oopazoBanus (YTB. MPUKA30M
MunucrepctBa obOpasoBanuss U Hayku P® ot 17.05.2012 r. Ne 41317, ¢ uU3MEHEHHSIMH H
ponoHeHussMH  oT 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613),
®denepanbHON OCHOBHOM 00pa3oBaTEeNbHOM MPOTrpamMMbl CpeIHEro oO0miero ooOpa3oBaHus (B
penakiuu npoTtokoia Ne2/16-3 ot 28.06.2016 denepanbHOro yueOHO-METOIUYECKOTO 00bETUHEHUS
no obmemy oOpaszoBanuio), [Ipukaza MuHucTepcTBa npocpemieHust Poccuiickoit @enepanuu ot
18.05.2023 Ne 371 “O0 yrtBepkiaeHUU ¢eaepaibHON 00pa3oBaTeIbHOW MPOrpaMMBbl CPEIHErO
obmero oopazoBanus” (3apeructpuponan 12.07.2023 Ne 74228).

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hayalla MaTeMaTHYEeCKOIO aHaIH3a»
6a3zoBoro ypoBHs s oOyuwaroruxcsi 10 —11 kmaccoB pa3paborana Ha ocHoBe denepaabHOTO
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHJApTa CpeIHEro oouero ooOpa3oBaHus, € Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBaHUM, MPEABABISEMBIX K MaTeMaTH4YeCKOMY O0Opa3oBaHUIO, U
Tpaauuui poccuiickoro oOpa3zoBaHusi. Peanuzanusi mnporpammbl  00ecredyMBaeT OBJIAJICHHE
KJIFOUEBBIMU KOMIIETCHIIMSIMU, COCTABIISIOIIMMH OCHOBY JUISI CaMOPa3BUTHSL M HENPEPHIBHOTO
00pa3zoBaHMs, IETOCTHOCTh OOMIEKYIBTYPHOTO, JHWYHOCTHOTO U TIO3HABAaTEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIINUXCS.

Kypc «Anrebpa u Hayala MaTeMaTH4YeCKOTO aHAIM3a» SBISETCS OJHUM M3 Haubosee
3HAYMMBIX B TpOrpamMMe CTapiied MIKOJbI, MOCKOJBbKY, C OIHOM CTOPOHBI, OH OOECIEeYHBAET
WHCTPYMEHTAJIbHYIO 0a3y ISl U3yUYEeHHsI BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C JIPYrOil CTOPOHHI,
dbopMupyeT normueckoe W aOCTPaKTHOE MBINUICHHE YYallluXCcs Ha YpOBHE, HEOOXOTUMOM s
OCBOEHHUSI KypcOB HMH(OpPMATHUKH, OOIIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH. B pamkax maHHOTO
Kypca yu4aliuecs OBJIaJIeBalOT yHHUBEPCAJIBbHBIM SI3IKOM COBPEMEHHOW HAyKd, KOTOpas
dbopMyIUpyeT CBOM JOCTHKEHHS B MaTEMaTHYECKOH (hopme.

Kypc anrebpel u Hayall MaTeMaTU4YECKOTO aHANIM3a 3aKJIaJbIBAET OCHOBY Ui YCIEUTHOTO
OBJIAJICHUS 3aKOHAMH (DU3HUKHU, XUMHUH, OUOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHACHIUN SKOHOMHUKHU U
0011eCTBEHHON YKM3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIOJB30BaTh MX B IOBCETHEBHOW XM3HH. B TOXXe BpeMs oOBIajcHUE
a0CTpaKkTHBIMH M JIOTHYECKH CTPOTMMH MAaTeMaTHYeCKUMH KOHCTPYKLHUSMHU pa3BHBAET yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTD YTBEPKACHHUS, UCIIOIB30BaTh 0000IIeHUE U
KOHKPETH3aIlMio, a0CTparupoBaHWE W aHAJOTHI0, (OPMUPYEeT KpEeaTMBHOE € KPUTHYECKOE
MbIUIeHHe. B xoae m3ydeHus anreOpbl M HadaJl MaTEMaTHYECKOTO aHajiW3a B CTapIIe MIKoJe
yyamiecs MoJIy4aloT HOBBIM OMBIT PEIICHUs MPUKIAIHBIX 33]a4, CAMOCTOSITENLHOTO MOCTPOCHHS
MaTEeMaTHYECKUX MOJIeNe peaNbHBIX CHUTYallMd W WHTEPHpPETAllui TOJYYSHHBIX PpEeIICHHH,



3HAKOMSATCA ¢ IPUMEpPaMH MaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJIAIOLTUMUCSA MaTEMATUUECKUMU OTKPBITUSIMU M UX aBTOPaMH.

Kypc obnanaer 3HAYUTETHHBIM BOCIUTATEIBHBIM MMOTCHIIMAIOM, KOTOPBIA pean3yercs Kak
yepe3 y4eOHBIM MaTepHall, CIIOCOOCTBYIOIIMI (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U
yepe3 crnenuduky y4eOHOW eATEeTLHOCTH, TPEOYIOIMIeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOAOJKATEIIBHON KOHUEHTPALIMM BHUMAHHUSI 1 OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTaT.

B ocHoBe Meromuku oOydeHHs] anreOpe W HavagaM MaTEeMAaTHYECKOTO aHalIu3a JICKHUT
JIeATEeTLHOCTHBIN MPUHIIUATI 00yYCHUSI.

CtpykTypa Kypca «Anrebpa W Hadajga MaTEMaTHYECKOTO aHAIM3a» BKIIOYACT CIEAYIOIINE
COJIepKaTeIbHO-METOANYeCKre JuHUKM: «Yucia u BeMUCICHUS», «DyHKIHH U TpapuKmn,
«YpaBHEHMS U HEPABEHCTBa», «Hauama MaremaTnueckoro ananusay, «MHoOxkecTBa U Joruka». Bee
OCHOBHBIE COJIEPIKATEIbHO-METOIMUCCKUE JTMHUU U3Y4YalOTCA Ha IPOTSHKCHHUH JBYX JIET 00y4YeHUs B
cTapuiei IKOoJe, €CTECTBEHHO JAOMOJIHS APYT ApPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMUA TEMAMU U
pasnenamu. JlaHHBIN Kype SIBIISIETCS MHTETPATHBHBIM, TTOCKOJIBKY OOBEIUHSCT B ce0C COACpKAHKE
HECKOJBKMX MaTEMaTHYECKUX JHCUUIUIMH: airedpa, TPUTOHOMETpPHUS, MAaTEeMaTUUYECKHM aHaju3,
Teopuss MHOXKecTB Hu 1p. Ilo Mepe Toro kak ydamuecs OBIAJAEBAIOT BCE Ooliee MIUPOKUM
MaTeMaTHUYECKUM aliapaToM, y HUX MOCJIeI0BaTeNIbHO (DOPMUPYETCS U COBEPILICHCTBYETCS YMEHUE
CTPOUTh MATEMATUYECKYI0 MOJIEIb PEaJIbHOM CUTYyallMd, IPUMEHSTh 3HAHUSA, [TOJyYCHHBIE B Kypce
«Anrebpa W Havayia  MaTEeMAaTHYECKOTO  aHalW3a», IS PEIICHUS  CaMOCTOSITEILHO
c(hopMyIMPOBAaHHON MaTeMaTUYECKOM 3a/1a4uH, a 3aT€M MHTEPIPETUPOBATD MOJIYYEHHBIN PE3yNbTaT.

ConeprkarenbHO-MeToIMuecKas JTHHUS «Yuciaa W BBIYMCICHHS» 3aBepiiacT (GOpMHPOBAHHE
HABBIKOB MCIMOJB30BaHUsS JACHCTBUTEIBHBIX YHCEN, KOTOPOE ObUIO HA4aTO B OCHOBHOW IKoie. B
cTapmiel mKkosie ocoboe BHUMAaHHE yaeisieTcs (HOPMHPOBAHHWIO IPOYHBIX BBIYUCIATEIBHBIX
HaBBIKOB, BKIIIOYAIOIIMX B C€0s1 MCIIOJIB30BAHKUE PA3IUYHBIX (DOPM 3amUCH JEHCTBUTEIBLHOTO YHCIIA,
YMEHHUE PAIlMOHAIIBHO BBINOJHATH JEUCTBHUS C HUMH, J€JaTh HPUKUAKY, OLEHUBATH pPE3YyJIbTaT.
OOyuaromuecs: TOJYyYarOT HABBIKM TNPUOMIKEHHBIX BBIUUCICHUN, BBITIOJHEHUS] JIEUCTBUM C
YUCJIaMH, 3allMCaHHBIMU B CTaHAApTHON ¢opMe, HUCIOJIb30BAaHUS MAaTEMaTUYECKUX KOHCTaHT,
OIICHUBAHHUSI YMCIIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHHS W HEPABEHCTBA» pealM3yeTcsl Ha MPOTSHKEHUH BCero oOydeHus B
CTapuied IIKOJIe, IOCKOJBbKY B KaXKIOM pasjelie MporpaMMbl MPEAYCMOTPEHO pELICHHE
COOTBETCTBYIOIIMX 3a7a4. OOydJaroniuecs: OBIAJEBAIOT PA3IMUYHBIMU METOJAMHU PEIICHHS IENbIX,
paloHaIbHBIX, HUpPPAIMOHATBHBIX, MOKA3aTENbHBIX, JIOTApU(PMUUYECKHUX H TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U MX cUcCTeM. [lodmyyeHHble yMEHUs HCHOJB3YIOTCS MPU HCCIEIOBAaHUU
GYHKIMA ¢ TIOMOIIBIO TPOU3BOAHON, PEIICHWM TPHUKIATHBIX 3a/7ad W 3a7a4 Ha HaxXO0XXJICHHE
HauOOJIBIINX YW HAMMEHBIINX 3HaueHWW QyHKiuU. [laHHas comep)kartelbHasl JUHUS BKIIIOYAET B
cebst Taxke (popMHpOBAHME YMEHUU BBITIONHATH PacuéThl 1Mo GopMyliaM, MpeoOpa3oBaHus LETbIX,
palMOHANBHBIX, HUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKEHUH,
comepxammx crerneHn wu jorapudmel. bmarogaps wu3ydeHuro anreOpanyeckoro Marepuana
MIPOUCXOANUT JajJbHEHIIee pPa3BUTHE AJTOPUTMHUYECKOTO M aOCTPAKTHOTO MBINIJICHUS YYalIuXxcs,
bopMUPYIOTCS HAaBBIKA JEAYKTUBHBIX PACCyKICHHH, pabOThl € CHUMBOJBHBIMU (HOpMaMH,
MPEJICTABICHUST 3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHUJEC PABEHCTB M HEPaBEHCTB. Anredpa
npemiaraetT 3QGeKTUBHbIE MHCTPYMEHTHI ISl PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJsIHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KakK sI3bIKa HAYKH.



ConepkarenbHo-MeTonnueckass JuHUS «DyHKIMU U TpaduKW» TECHO MeperieTaeTcss ¢
JPYTUMU JIMHUSIMU Kypca, MOCKOJIBKY B KaKOM-TO CMbICIIE 3aa€T MOCIIEI0BATEILHOCTh U3YUCHUS
MaTepuana. M3ydeHHe CTENEeHHOH, MOKa3aTelbHOW, JIOTapu(MUUECKOH H TPUTOHOMETPUUYCCKUX
GYHKIMA, UX CBOWMCTB M TrpadMKOB, MCIOJb30BaHWE (YHKIMHA U1 PEIICHHs 3a1ad M3 JIPYrux
y4eOHBIX MPEAMETOB U PEATbHOMN JKU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIU30M, TaK U C
pelleHneM ypaBHEHHM W HepaBeHCTB. llpu 3ToM Oosbiioe BHUMaHUE yienseTcs (GOpMUPOBAHUIO
YMEHUSl BBIpaKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXAY pa3IMYHBIMH BEITMYMHAMH, HCCIEI0BATh
MoJTydeHHbIC (YHKIIUH, CTPOUTH UX rpaduku. MaTepual 3Toi coiepKaTeIbHON JMHUU HaIleJIeH Ha
pa3BUTHE YMEHHMA W HABBIKOB, TO3BOJISIONMIMX BBIPAXKaTh 3aBHCHUMOCTH MEXKIy BEJIWYMHAMU B
pa3nuaHOil (hopme: aHATUTUYECKOW, rpaduueckoil W ciioBecHOW. Ero m3ydeHue crnocoOCTByeT
pa331/1Tmo aJII‘OpI/ITMI/I‘-ICCKOFO MBIIIJICHUA, CHOCO6HOCTI/I K 0606H.I€HI/IIO nu KOHerTI/I3aLII/II/I,
HCIOJIL30BAHHUIO aHAJIOTUH.

ConepkarenbHas juHHS «Hadama maTeMaTH4YeCKOro aHaliv3a» TO3BOJISET CYIIECTBEHHO
paCIHI/IpI/ITI) prF KaK MaTeMaTHYCCKUX, TaK U HpI/IKJIaIlHI)IX 3aaa4, IIOCTYHHLIX O6y‘-IaIOIIII/IMC$I, y
KOTOPBIX MOSIBIISIETCSI BO3MOKHOCTh HCCIIEIOBATh U CTPOHUTH rpaduku (YHKIUH, ONMPEeNsiTh MX
HauOOJbIIMNEe ¥ HAUMEHBIINE 3HAYEHMSI, BBIYUCIATH IUIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpeHHus mporeccoB. J[laHHas conepikarenbHass JHHHS OTKPHIBA€T HOBBIC
BO3MOXHOCTH HOCTpOGHI/IFI MAaTEMATHUYCCKUX MOI[CJICI\/JI peaJII)HBIX CI/ITyaHPIfI, HaXO0XICHUA
HaI/IJIquHGFO pCHIeHI/Iﬂ B HpI/IKJIaI[HI)IX, B TOM 4YHCJIC COIHMAJIbHO-3KOHOMHUYCCKUX, 3aJadax.
3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOI'0 aHallu3a CHOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO,
(GbopManbHO-JIOTMYECKOTO M KpPEAaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUU pAaclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTE€MaTWKU B HayKe, TEXHHKE M HCKyccTBe. OOydaromuecss y3HAIOT O
BBIIAOIIINUXCA p€3y.]H)TaTaX, HOJIy‘-IeHHI)IX B X04O€ pa3BI/ITI/I$I MAaTEMAaTUKH KaK HaYKI/I, n ux aBTOan.

CopeprkarelbHO-MeToIuUecKas JUHUS «MHOXKeCTBa W JIOTMKa» B OCHOBHOM ITOCBSIIICHA
AJIEeMEHTaM TEOPUU MHOXKECTB. TeOpeTUKO-MHOKECTBEHHbIE MPEICTABICHUS MPOHU3BIBAIOT BECH
KypcC HIKOJIbHOM MaTeMaTHKU U MpeajaraloT Haubosee yHUBEpCaIbHBIN S3bIK, O0bEIUHSIOIIUIN BCe
pasj:[enm MaTeMaTHUK!d U €€ HpI/IJ'IO)KCHI/II\/’I, OHH CBSA3BIBAKOT paszle MATEMAaTUYCCKUC TUCIHUIIIIMHBI B
equHoe uenoe. IloaToMy BaxHO JaTh BO3MOXHOCTh IUKOJBHUKY TIOHMMaThb TEOPETHUKO-
MHOYXECTBEHHBIN S3bIK COBPEMEHHOW MAaTE€MaTHKU U MCIOJIb30BaTh €ro JJI BBIPAKEHUS CBOUX
MBICIIEH.

B kypce «AnreOpa um Havalla MaTeMaTHMYEeCKOTO aHaJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHUYeCKOT0 MOJCIUPOBAHUS, KOTOPbIE MpPHU3BaHbI C(HOPMUPOBATH HABBIKM MOCTPOCHUS
MoJieJiell peanbHBIX CHUTYallMi, MCCIEOBAHUS ITHX MOJeNield ¢ MOMOIIbIO ammapara anreOpsl H
MATECMATUYCCKOTO aHAJIn3a U I/IHTepHpCTaHI/II/I nonyqume pGSYJ'II)TaTOB. TaKI/IC 3alaHus BIIJICTCHBI
B K&XJIBI U3 pa3/iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuall Kypca IIMPOKO HCIIONb3YEeTCs IS
pelIeHus MPUKIAIHbIX 3a7a4. [Ipyu pemennn peanbHbIX MPAKTUUECKUX 3374 yYaluecs: pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJIoTHI0, 00001aTh M KOHKPETU3UPOBATh Mpobiemy. JesTenbHOCTh 0 (OPMHPOBAHUIO HABBHIKOB
pelIeHus] MPUKIATHBIX 3a/7a4 OpPTaHU3yeTCs B MPOIECCe M3YyYEHUs BCeX TeM Kypca «Anredpa u
HadJajia MaTeMaTHYCCKOT0 aHaIN3ay.

B yueOGHOM miiaHe Ha W3yueHHE Kypca anreOpbl W Hadal MaTeMaTUYeCKOTO aHaim3a Ha
0a30BOM ypOBHE OTBOJUTCA 2 yaca B Heaenmo B 10 kiacce u 3 yaca B HeAenmo B 11 kiacce, Bcero 3a
nBa rona ooydenust — 170 gacos.



