AHHOTAUSA
K padoueii mporpaMme no npeaMeTry «AJiredépa 1 Hayajaa MaTeMaTHYECKOT0 AHAJIN3a»

(Yray0aeHHblii ypOBeHb)
Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHM3a»

yrIyONneHHOTO ypoBHs aisi oOywatommmxcst 10 —11 xmaccoB pa3paboTana Ha OCHOBE
denepanbHOTO  TOCYJAPCTBEHHOTO  O0pa3oBaTeIbHOrO  CTaHAApPTa  CPEJHEro  OO0IIero
oOpa3oBaHUs, C YYEéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TPEIBSIBISIEMBIX K
MaTeMaTH4YeCKOMYy OOpa30BaHUI0, M TPAIULUNA pOCCUCKOro oOpa3zoBanus. Peanmzanms
MPOrpaMMbl 00ECTICYHBACT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIUSMH, COCTABIISIONIUMU OCHOBY
JUIS  CaMOpPa3BUTHS W  HENPEPHIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOMIEKYJIBTYPHOTO,
JUYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHSI IMIHOCTH OOYJAFOIITUXCSI.

VYueOnblii Kypc «AnreOpa ¥ Hayalla MaTeMaTHYECKOTO aHalu3a» SIBIAETCS OJHUM W3
HauOoJyiee 3HAYMMBIX B TPOrpaMMe CpeIHero oOmiero o0pa3oBaHUsA, IMOCKOJIBKY, C OJHOMU
CTOpPOHBI, OH OO0ECIeUnBaeT WHCTPYMCHTAIBHYIO 0a3y I H3YYeHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOpPOHBI, (POPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIINUICHUE
oOyJaronuxcs Ha YpOBHE, HEOOXOJIUMOM JIIi OCBOCHHS WH(DOPMATHKH, OOIIECTBO3HAHUS,
WUCTOPWH, CIIOBECHOCTH W JPYTHX JUCHMIUIMH. B paMkax JaHHOTO ydeOHOro Kypca
oOydaroniyecss OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3IKOM  COBPEMEHHOW HAyKW, KOTOpas
hopMyIupyeT CBOM JOCTIKEHHS B MaTEMaTHUYECKOH hopme.

Y4eOHbIii Kypc anreOpbl W Havadl MaTeMAaTHYECKOTO aHAIM3a 3aKJIaJbIBAcT OCHOBY IS
YCIEIIHOTO OBJAJEHUS 3aKOHAMU (U3UKU, XUMHH, OWOJOTMM, TOHHUMaHHUS OCHOBHBIX
TEHJCHIMH DPa3BUTHS SKOHOMUKH U OOUIECTBEHHOW >HU3HHU, IO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJIb30BaTh UX IS
nanpHeimero oOpa3oBaHWsT W B TIOBCEIHEBHOM KHU3HM. B TO jke BpeMs OBJIaJieHUE
a0CTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTHYECKOro aHalIHu3a
pa3BUBaeT YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBAaTh
YTBEPKICHUS C MOMOIIBIO UHIYKIIUU U PacCyXJaTh NEAYKTUBHO, HCIOJIb30BaTh 0000I1IeHNE U
KOHKpEeTH3allnlo, a0CTparupoBaHWe M aHAJIOTHI0, (OPMHUpPYET KpEaTUBHOE M KPUTHYECKOE
MBIIILJICHHE.

B xoxe um3ydenus ydeOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO aHaIH3a»
oOyyaroniyecs: MOJy4alOT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3373y, CaMOCTOSTENLHOTO
MOCTPOCHHUSI MAaTEMaTUYECKHMX MOJENCH peanbHbIX CUTYyallud, WHTEPIPETAlUd MOTy4EeHHBIX
pElIeHUl, 3HAKOMSTCS C MPUMEepaMU MaTeMaTUYeCKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKEe U
HCKYCCTBE, C BBIAAIOIIMMUCA MATEMATHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHbIii Kypc oONagaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUAJIOM, KOTOPBIN
peann3yeTcss Kak uepe3 ydeOHBbIH Marepuall, CHOCOOCTBYIOIIMKI (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUSA, TaKk W uepe3 creuuduky ydeOHOW  JesITenbHOCTH, TpeOyromIe
MPOJIOJKUTENIFHOM  KOHILIEHTPAllMd  BHUMAHUS, CaMOCTOSATENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYUYEHHBIH pe3ynbTar.

B ocHoBe meroauku oOydeHus anreOpe M HadalaM MaTEeMaTHYECKOTO aHajau3a JICKHUT
JeSITeNbHOCTHBIN MPUHIIUT O0yUYEeHHUS.

B ctpykType yuebHOrO Kypca «Anredpa v Hauaiza MaTeMaTUYeCKOTO aHAJIM3a» BHIICTICHBI
CIIEYIOIINEe COJIEpP)KATENbHO-METONUECKUe JHHUU: «Uucna U BbUUCICHUS», «DYHKIUU U
rpadukmn», «YpaBHEHUS U HEpaBEHCTBay, «Hadana MaTemaTHdeckoro ananusa», «MHOXKeCTBA U
JoTHuKa». Bce OCHOBHBIE COAEPKATENBHO-METOIUUECKUE JTHUHUH HM3Y4YaroTCs Ha MPOTSHKCHHH



IBYX JIET OOy4eHHUs Ha YpOBHE CPEAHEr0 OOIIero oO0pa3oBaHHs, €CTECTBCHHO MOTIOIHSS IPYT
Jpyra W TOCTENEHHO HAChIIIasChb HOBBIMU TeMaMHM M pasjenamu. JlaHHbBIA ydeOHBIH Kypc
SABIISICTCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe cojaep)KaHHEe HECKOJIbKUX
MaTeMaTUYeCKUX TUCHUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHS, MaTeMaTUYeCKHi aHalu3,
TEOpUsi MHOKECTB, MaTeMaTHuecKas Jjorumka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAZICBAIOT BCE OoJiee IIMPOKAM MATEMAaTHUECKUM amlaparoM, y HHX IOCIEA0BATEIHHO
(dbopMupyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYyalluW, TMPUMEHATh 3HAHMS, TOJyYEHHBIC NMPH W3Y4YEHUH YUEOHOTO Kypca, JUIS PELIeHHS
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTUYeCKO 3ajaul, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYEeCKast ~ JUHUAA  «Yucma W BBIYMCICHHS» — 3aBEpIIAcT
(bopMUpOBaHHE HABHIKOB HCIIOJIB30BAHMS JICHCTBUTENBHBIX YHCET, KOTOpOE OBLIO HA4YaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanusi. Ha ypoBHe cpeaHero obmiero oOpasoBaHusi ocoboe
BHUMaHHE yzaensieTcsi (OpMHUPOBAHUIO HABHIKOB PAIlMOHAIBHBIX BBIYMCICHHUH, BKIIOYAIOIINX B
ce0si MCIOJIb30BAaHUE PA3NIMUHBIX (HOPM 3alMCH YHCia, YMEHHE JIeNaTh MPHUKUJKY, BBITIOIHATH
pUOIMKEHHBIC BRIYHCIICHNUS, OIICHUBATh YUCIIOBBIE BBIPAKEHUS, pad0OTaTh C MaTeMAaTHUECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYJaIOUIMMCS MHOXKECTBA HATYPaIbHBIX, IEJBIX, PAIMOHAIBHBIX U
JEWCTBUTEIFHBIX YHCEN JTOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm U3 ATHX
MHOJKECTB paCCMAaTPHBAIOTCSI CBOMCTBEHHBIE €My CIEIM(PUUECKHE 3a/1a4H U OTIEPaIlUH: JICeTICHNE
HAIleJlo, OINEPUPOBAaHUE OCTAaTKaMH Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOBIE CBOWCTBa
palMOHATIbHBIX U UPPALMOHAIBHBIX YKCEN, apu(METUUYECKUE OIepaluy, a TaKKe U3BJICUECHUE
KOpDHS  HaTypaJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX uyucel.  braromaps
MOCJIEIOBATEIbHOMY ~ PACIIMPEHHIO Kpyra HMCHOJB3YeMbIX YHCET M  3HAKOMCTBY C
BO3MOXHOCTSIMU UX MIPUMEHEHHUS JJIsl PEeIICHUs pa3InyHbIX 3a7au (popMHUpyeTcs MpeacTaBiIeHe
0 €IMHCTBE MaTeMAaTHUKH KaK HAyKd U €€ poJIM B MOCTPOCHUH MOJEJNe peaabHOro MUpa, LIMPOKO
UCIOJIb3YIOTCSl 00001IeHNE U KOHKPETH3aIHsl.

Jlunus «YpaBHEHHsI M HEPABEHCTBA» pPeaJU3yeTCs Ha MPOTSHKEHUH BCEro OOydeHHs Ha
ypoBHE cpenHero ooOmiero oOpa3oBaHHs, IIOCKOJBKY B KakaoMm paszene [Iporpammsl
MPEelyCMOTPEHO pellieHrne COOTBETCTBYIOLIMX 3a1ad. B pesynbrare oOydaromuecs OBIAJECBAOT
pPa3IMYHBIMU  METOJIaMU  DPELIEHUS pPAlMOHANbHBIX, HPPAMOHANBHBIX, I10Ka3aTeIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHCTEM, a TakXe 3ajad,
cozepkauux mnapaMmerpsl. llomydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIHI ¢ TOMOIIBIO TPOU3BOIHON, MPH PEIICHUH MPUKIAAHBIX 33/1a4 U 33/1a4 HAa HAXO0XKICHUE
HauOOJBIINX U HAMMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIIOYAET B
cebs Takxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacd€Thl Mo ¢GopmynaaMm, mnpeoOpa3zoBaHUs
palMOHAaIbHBIX, UPPALMOHAIIBHBIX U TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKKe BBIPAKEHUH,
coJiepXKalux cTeneHu M Jorapupmel. braromaps u3ydeHuio anreOpandyeckoro Marepuana
IPOUCXOUT JajlbHEWIlee pa3BUTHE aJITOPUTMHUYECKOTO H  AOCTPAKTHOTO  MBIIIJICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKAEHUH, paOOTHl ¢ CUMBOJILHBIMU
¢dbopmam, MpeaCTaBICHUS 3aKOHOMEPHOCTEHW U 3aBUCHMOCTEH B BUJIE PAaBEHCTB U HEPABEHCTB.
AnreOpa npennaraet 3pQeKTUBHbIE HHCTPYMEHTHI 7Sl PELIeHUs TPAKTUYECKUX U €CTECTBEHHO-
HAyYHBIX 33/1a4, HAIlJIJHO JIEMOHCTPUPYET CBOM BO3BMOKHOCTH KaK SI3bIKa HAYKU.

ConepxaTtenbHo-MeToAMuecKast JIMHUS «DYHKIMM U rpa@uKu» TECHO NeperuieTaeTcs ¢
JIPYrUMH  JHHHUAMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMBbICIE  3aJaér
MOCIIEIOBATEIbHOCTh ~ M3y4eHHs  Marepuana. V3yueHue  CTENEeHHOW, TMOKa3aTeslbHOM,
norapu(pMUUECKO U TPUTOHOMETPUUYECKUX (DYHKIUH, UX CBOMCTB U IpaMKOB, HUCIOJIb30BAaHUE



GyHKUME JUIs pelieHus 3a7ad U3 JIPYruxX Y4eOHBIX TPEAMETOB M PEaTbHOM JKHU3HU TECHO
CBSI3aHO KaK C MaTéMaTH4YE€CKUM aHAJIM30M, TaK U C PELIEHUEM YpaBHEHMH U HepaBeHCTB. [Ipu
3TOM OoJIbIIOE BHUMAHUE yAesercs (OPMUPOBAHMIO YMEHHS BBIpaXarh (opMylIaMu
3aBHCUMOCTH MEXIY pa3IMYHbIMU BEIMYMHAMH, HCCIEIOBATH MOJyYCHHBIC (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan 3TOH coaepKaTelbHOW JIMHUM HALlEJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, IMO3BOJISIOMIMX BBIPAXXAaTh 3aBHCUMOCTH MEX]y BEIHYMHAMH B pa3in4yHON (opme:
QHATUTUYECKOM, Trpaduyeckoil © cioBecHOW. Ero wu3ydeHue crnocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  O0OOMmIEHHI0O ¥  KOHKpETH3allWH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas JuHus «Hagama mareMaTnyeckoro aHaian3ay IMO3BOJIAET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK M MPUKIAJHBIX 3a/1a4, JO0CTYIHbIX 00yJarommmcs,
TaK KaK y HUX MOSIBJISETCS BO3MOXHOCTh CTPOUTDH IPapUKU CIOKHBIX (PYHKIUHN, ONPEAENATh UX
HauOOJbIINE ¥ HAUMEHBIINE 3HAUEHUS, BBIYUCIATH MJIOWAAN GUIyp U OOBEMBI T€l, HAXOIUTh
CKOPOCTHM U YCKOpEeHHsI mpoleccoB. JlaHHas cojep:KaTelbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHS MAaTeMaTH4YEeCKMX MOJeNel peanbHbIX CHUTyaluii, IO03BOJISET
HaXOJUTh HaWjydlllee pelIeHHEe B MPHUKIATHBIX, B TOM YHCII€ COLHUAIbHO-IKOHOMHUYECKUX,
3ajayaX. 3HAKOMCTBO C OCHOBaMHM MaTe€MaTHUECKOIO aHaju3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMAIBLHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUI
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M UcKyccTBe. OOyuaroniuecs
Y3HAIOT O BBIJAIOLIUXCS pe3yibTaTax, MOJYyYEHHBIX B X0OJI€ PAa3BUTHs MaTEMaTUKH KaK HAayKH, U
00 UX aBTOpaXx.

CopepxatenpHo-MeToANYeCKass JHHUS «MHOXKeCTBa U JIOTMKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMaTU4YECKOM JIOTMKUA. TeOopeTHMKO-MHOXKECTBEHHBIE
MIpPE/ICTaBICHHUs] MPOHU3BIBAIOT BECh KypC UIKOJILHOM MaTeMaTHKH M IpearailoT Hauboliee
YHUBEpPCAJIbHBIA S3bIK, OOBEIUHSIONIMI Bce pa3fenbl MaTeMaTUKU M €€ MPUIIOKEHUH, OHH
CBS3BIBAIOT pa3HblE MATEMATUYECKHUE AUCLUILIMHBI U UX MPUIOKEHUS B equHoe 1enoe. [Toaromy
BAKHO JIaThb BO3MOXXHOCTh OOyYarouieMycsi IMOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHON MaTeMaTUKH M HCIOJb30BATH €ro JUIsl BBIPAXKEHUS CBOMX MbIciel. [Jpyrum
BOKHBIM IIPU3HAKOM MAaTEMAaTHKU KaK HAYKH CIEQyeT MPU3HAThb CBOMCTBEHHYIO €l CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeiICHHBIM MpaBUJaM MOCTPOCHHUS J0Ka3aTeIbCTB.
3HAKOMCTBO C JJIEMEHTAMH MaT€MaTU4YEeCKOHM JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIILIEHUST 00yYaIOUIUXCs, MO3BOJSET UM CTPOUTh CBOM PACCYXJCHUS HAa OCHOBE JIOTHYECKHX
npaBu, (GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUS.

B yuebHoM kypce «Anrebpa M Hadajga MaTEMAaTHUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOrO0  MOJEIMPOBAaHUS, KOTOPbIE  MPHU3BAHBI  CIIOCOOCTBOBATH
(hOpMHUPOBAHHMIO HABBIKOB TOCTPOCHHUS MOJIENEeN pealbHbIX CUTYaIUil, HCCIEAOBAHMS 3TUX
Mojielield ¢ TOMOUIbIO ammapara ajireOpbl M MaTeMaTH4YeCKOro aHajiu3a, WHTepHpeTanuu
IIOJIYYEHHBIX DPe3yJabTaToB. Takue 3agaHMsi BIUIETEHBl B KaXKIbIH W3 pa3/eloB NPOTpaMMBbl,
MOCKOJIbKY BEChb Marepuai y4eOHOro Kypca IIMPOKO HCHOJb3YyeTCs Ui PEeLIeHUs MPUKIAIHbBIX
3amau. Ilpu pemeHMM peasbHBIX TMPAKTUYECKUX 3ajJad  oOydaroluecs pa3BHUBAIOT
Ha0JII01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3HpOBaTh Mpobiemy. JlearenbHOCTh MO (OPMHUPOBAHUIO
HAaBBIKOB PEIICHUS MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOIIecce N3yYeHHs BCEX TeM Y4eOHOro
Kypca «AnreOpa ¥ Hayana MaTeMaTHYECKOTO aHAIIN3a.



Ha wusyuenue yuebnoeo kypca «Aneebpa u Hauaia mamemamuyecko2o aHAIU3A»
omeooumcs 272 uaca: 6 10 knacce — 136 yacos (4 uaca 6 neoenro), 6 11 xnacce — 136 uacos (4
uaca 6 neoernio).



