AHHOTauMA K padoyel nporpamme no ajareope (0a3oBblil YypOBEHb)
Y4eOHOr0 IUIaHA OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMbI CPeIHEro

odmerooopazoBanus 2024-2025 yueoHblii roa

Pabouas mporpamma y4eOHOTO Kypca «Anredpa W Havajga MaTeMaTHYECKOTO aHAJIM3a»
0azoBoro ypoBHs s oOydarommxcsi 10 —11 xmaccoB paspaborana Ha ocHoBe DenmepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIApTa CpPeaHEero oOmiero oOpa3oBaHusA, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHWIA, MPEABIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaIUIHMiA pOCCUHCKOTO 0Opa3oBaHusi. Peammzamus mporpaMMbl OOecTIeYMBAET OBJIAJICHHUE
KITFOYEBBIMH KOMIIETEHIIMSIMU, COCTABJISIOIIUMH OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPHIBHOTO
o0pa3oBaHus, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M TMO3HABATEIHHOTO pPAa3BHTHUS
JTUYHOCTH 00YyJarONuXCsl.

Kypc «Anrebpa m Havajga MaTeMaTHYECKOTO aHAJIHM3a» SBISIETCS OJHUM W3 Hamboee
3HaYMMBIX B TPOTpPaMMeE CTapIIel HIKOJBI, IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOecreYnBaeT
WHCTPYMEHTAIBHYIO 0a3y I M3y4eHHsS BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroi
CTOPOHBI, (OPMHPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHUE YYalluXcs Ha YpOBHE,
HE0OXO0IMMOM JIJIsl OCBOEHUSI KypcoB MH(OpPMAaTUKH, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca ydJamniuecs OBJIaJIeBalOT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOM HaYKH,
KoTOopast popMyIHpyeT CBOM AOCTIDKEHHS B MaTeMaTHIECKOH (popme.

Kypc anreOpsl 1 Hayam MaTeMaTHYECKOTO aHAIN3a 3aKJIa/IbIBACT OCHOBY JUISl YCIIEITHOTO
OBJIAZICHUSI 3aKOHAMH (U3WKH, XHUMHHW, OWOJIOTUW, TIOHUMAHHUS OCHOBHBIX TEHJICHITHHA
HSKOHOMHUKH M OOIIECTBEHHOW KHM3HH, MO3BOJISET OPUEHTHPOBATHCS B COBPEMEHHBIX MHU(DPOBBIX
U KOMIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOJb30BaTh WX B MOBCETHEBHOM >KHU3HHU. B Toxe
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMHU M JIOTUYECKH CTPOTMMH MaT€MaTHYECKUMH KOHCTPYKLIHSIMHU
pa3BUBaeT YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTH YTBEP)KICHUS,
HCIIOJIb30BaTh 00OOIIEHHE M KOHKPETHU3AIMIo, a0CTparMpoBaHWE M aHAJIOTHUI0, (OPMHPYET
KpeaTHUBHOE W KPUTHYECKOE MbIlUIeHUE. B xone u3yueHus anreOpbl U Hadasl MaTeMaTUYECKOTO
aHaJlM3a B CTaplIei LIKOJIe ydalluecs IMOJy4aroT HOBBIM OMNBIT PEHIeHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO ~ TIOCTPOEHUST ~MaTeMaTHMYeCKUX MOJENeH  pealbHbIX CUTyallMid U
UHTEPIPETAllMM TOJIyYEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMepaMH MaTeMaTHYecKUuX
3aKOHOMEPHOCTEH B MpHUpPOJE, HayKe M B HCKYCCTBE, C BBIJAIOLIUMUCS MaTeMaTUYECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc ob6nagaer 3HAYUTENBbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIA peaau3yercs
Kak yepe3 y4eOHbI MaTepuaj, CocoOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS,
Tak u dYepe3 crnenupuky ydeOHON [eATEeNbHOCTH, TPeOyIoIel CcaMOCTOSTEeIbHOCTH,
aKKypaTHOCTH, TMPOJOJKUTENFHOM KOHIIEHTPAllMM BHHUMAaHHUS M  OTBETCTBEHHOCTH 3a
MIOJTy4YEHHBIN pe3ynbTar.

B ocnHoBe MeToguku 06y‘leHI/Iﬂ anre6pe K HadYajJdlaM MaTr€MaTH4YCCKOI'0O aHaJIu3a JICKUT
JIeSTEIIbHOCTHBIM IIPHUHIIUII 06y‘I€HI/I${.

CprKTypa Kypca «Aﬂre6pa 1 Ha4aJla MAaTEMATUYICCKOT'O aHAJIN3a» BKIIFOYACT CICAYIOIINC
COACPKATCIIbHO-MCTOANUICCKUC JIMHUU: «Yucna u BBIYUCICHUA,
«qDYHKI_[I/II/I n l"pa(I)I/IKI/I)), ((YI)aBHeHI/ISI U HCPABCHCTBa», «Havana mMaTeMaTH4eCKOTO aHaJIn3a»,
«MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COACPIKATCIIbHO-MCTOANYCCKUC JIMHUN HU3YyYAIOTCA Ha
MNpOTAKECHUN [BYX JICT 06yquI/151 B CT&pHICfI IIKOJIC, €CTCCTBCHHO MOOIOJHAA APYyr Apyra n
MOCTCIICHHO  HACbhIIIassCb HOBBIMM TEMaMHW W  pa3aciIaMu. ﬂaHHHI\/’I KypC SBJISICTCA
HUHTCTPATUBHBIM, IIOCKOJIBKY O6’B€)II/IH${6T B cebe COACPKAaHNEC HCCKOJIBKUX MATEMATUYCCKHUX
JUCHUIIIMH: aJIl’ e6pa, TPUTOHOMCTPUA, MaTeMaTUYEeCKUI aHaJIN3, TCOPHUA MHOKCCTB U IP. Ilo
MCPE TOT'O KAaK ydalquecs OBJIAACBAIOT BCE Ooltee MAPOKUM MATCMATHUYCCKUM allllapaToOM, Y HUX
IIOCIICAOBATCIIBHO (I)OpMI/IpyCTC}I U COBCPHICHCTBYCTCA YMCHUC CTPOUTb MATCMATUYCCKYIO
MOJCIIb peanLHoﬁ CUTyalluu, NpUMCHATH 3HAHUA, IMOJYYCHHBIC B KYPCC <<AJ1re6pa W Hayalia
MaTeMaTu4cCKOro aHaju3ay, JJIA PpCUICHUA CaMOCTOATCIBHO C(i)OpMyHHPOBaHHOﬁ
MaTeMaTHU4EeCKOM 3ala4u, a 3aTEM UHTCPIPECTUPOBATH HOJ'Iy‘-ICHHBII\/'I PE3yJIbTarT.

COI[ep)KaTCHBHO-MGTOZ[I/I‘-IGCKaH JIMHUA «Ywucma u BBIYHCIICHUS) 3aBCpHIaACT
(I)OpMI/IpOBaHI/IC HABBIKOB HCIOJIb30BaHUS JCHCTBUTEIBLHBIX YHCCJI, KOTOPOC ObLIO HAyaToO B



OCHOBHOH mIKoJie. B crapieil mkone ocoboe BHUMaHUE yaenseTcs (GOPMHUPOBAHHUIO MPOYHBIX
BBIUMCIIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s HCIOJIb30BaHHE DPA3IUYHBIX (HOpM 3amucu
JNEUCTBUTENBHOTO YHCIA, YMEHHME palUOHAIBHO BBIIOJHATH JIEHCTBUS C HHUMH, J€jaTh
IPUKUAKY, OLEHUBaTh pe3yapTaT. OOydaromuecs MOJIy4YarOT HABBIKM MPUOIMKEHHBIX
BBIYHCIICHUH, BBIIIOJIHEHUSI NCWCTBHIA C YHUCIIaMU, 3allMCAaHHBIMA B CTaHJAPTHOW Qopme,
HCI0JIb30BAHUS MaTEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKEHUI.

Jluaus «YpaBHEHHS U HEPABEHCTBa» pealiu3yeTcsl Ha IMPOTSHKEHUM BCEro OOY4YEeHHs B
CTapuieil IIKoJIe, TOCKOJbKY B KaXJOM pas/ielie IpOorpaMMbl IPEIYCMOTPEHO pELICHHE
COOTBETCTBYIOIIMX 3a/1a4y. OOyyarouuecs: OBIaIeBAIOT Pa3IMYHbBIMU METOJaMU PELIEHMS LIEIIbIX,
paMOHABHBIX, HPPALUOHATBHBIX, MOKA3aTEIbHBIX, JOTapU(IMUIECKUX U TPUTOHOMETPHUYECKIX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [lomydeHHble yMEHUS UCHOJIB3YIOTCS IIPU UCCIEI0BAaHUU
(GYHKIMI C MOMOIIBIO MPOU3BOJHOM, pElIeHUH NMPHUKIAJHBIX 3a/a4d W 3a/ad Ha HaXOXKICHHE
HauOOJBIINX U HAaUMEHBIINX 3HaYeHU QyHKuuu. JlaHHas cofepKaTenbHas JIMHUS BKIIOYAeT B
cebs Takxke (QOPMUPOBAHME YMEHUN BBIMOJHATH pacué€rel Mo ¢opmysnam, MnpeoOpa3zoBaHUs
LEeNbIX, PAalUOHAIBHBIX, WPPAUUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a Takke
BBIPKEHUH, COJAEpXKALIUX CTENeHW M Jjorapudmel. brarogaps usydeHHIo aiaredpanyeckoro
MaTepuaia MPOUCXOIUT JaJIbHENIIee pa3BUTHE aTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJIEHUS
yuaiuxcs, (GOpMUPYIOTCS HaBBIKM JIEAYKTUBHBIX pPAacCyXJEHUHM, pabOThl C CHUMBOJIbHBIMU
(dbopmamMu, mpercTaBiIeHHUs] 3aKOHOMEPHOCTEN U 3aBHCUMOCTEN B BHJE PaBEHCTB U HEPaBEHCTB.
Anrebpa mnpeiaraer 3¢G@GeKTUBHbIE HHCTPYMEHTHI [UIsl PELIEHUs MPAKTUYECKUX U
€CTECTBEHHOHAYYHBIX 33/1a4, HArJsAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToanuecKas TUHUS « DYHKINU U TpadUKm» TECHO NEPEIJIETaeTCs ¢ APYruMu
JUHUSAMU Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 33JaéTIOCIEI0BATEIbHOCTD U3YUEHUS
Marepuaia. Mzyuenne cTenmeHHOU, MoKa3aTeabHOM, JIOTapu(PMUIECKON U TPUTOHOMETPHUIECKUX
(GyHKIMM, UX CBOWCTBU IpaUKOB, UCMOJIb30BaHNE QYHKIMH IS pEIICHUS 3a/1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB U PeaIbHOM KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTHUYECKUM aHaJIN30M, TaK U C
pelieHreM ypaBHeHul U HepaBeHCTB. [Ipu 3ToM Oosbiioe BHUMaHueyzensercs (GopMHUpPOBaAHHUIO
YMEHHUS BhIpaxarh (popMyliaMy 3aBUCMOCTH MEXY Pa3IU4YHbBIMU BEJIMYUHAMU, UCCIEA0BATh
MOJIy4eHHbIe (PYHKIIMHU, CTPOUTH UX Ipaduku. Matepuain 3Toil cofepxKaTeqbHOM JTMHUM HAlEJIeH
Ha Pa3BUTHE YMEHMIIM HABBIKOB, IMO3BOJIAIOIINX BBIpaXXaTh 3aBUCUMOCTH MEX/1y BEJIMYUHAMU B
paznmuuHOM opMe: aHATMTUYECKOH, Tpaduueckoi U ciaoBecHoM. Ero n3ydenue crnocoOCcTByeT
Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3alllH,
HCIIOJIb30BAHNIO aHAJIOTH.

ConepxarenbHas JmHus «Havyana MmareMaTH4eCKOTO aHaIN3a» MO3BOJISET CYHIECTBEHHO
pacIIUupUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIIAJAHBIX 33]1a4, TOCTYIHBIX 00y4Jarouumcs, y
KOTOPBIX MOSIBJIAETCS BOBMOYKHOCTh MCCIIEA0BATh U CTPOUTH rpa@uKu (HYHKIIHHI, OMIPEIesTh UX
HauOOJbIINE U HAUMEHBIIINE 3HAYCHHUS], BBIYUCIIATH TUIOIIAU GUTryp U 00BEMBI TEJ, HAXOIUTh
CKOPOCTH MYCKOPEHUS MpolieccoB. JlaHHas coaepkarenbHas JIMHUS OTKPhIBAET HOBBIE
BO3MOKHOCTH MTOCTPOEHUS MAaTEMAaTHUYECKUX MOJIEIEH peabHbIX CUTYalluid, HAX0XKICHUS
HaWJIy4ylIero peuieHus B MPUKIAIHbIX, B TOM YHCIIE COLUAIbHO- SKOHOMUYECKUX, 3a/1a4ax.
3HaKOMCTBO C OCHOBAaMH MaTeMaTUYECKOT0 aHAJTU3aCIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaJIbHO-TOTMYECKOTO M KPEaTUBHOTO MBIIIJIEHUs, (JOPMHUPOBAHUIO YMEHHH pacrio3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaTEeMaTHKHU B HayKe, TEXHUKE U HcKyccTBe. OOyyarommecs y3HaT 0
BBIJIAIOLIMXCS PE3YJIbTAaTax, MOJIYYCHHBIX B X0JI€ PA3BUTUSI MATEMATUKU KaK HAyKH, U UX aBTOpax.

CopnepxarenpHo-MeTOANUYECKAs JIMHUA «MHOKECTBA M JIOTMKa» B OCHOBHOM IIOCBSIICHA
2JIEMEHTaM TEOPHUH MHOXKECTB. TE€OPETUKO-MHOKECTBEHHBIE NPECTABIEHUS IPOHU3BIBAIOT BECH
KypC IIKOJbHONH MaTeMaTHKH M MpeaiaraloT HauboJiee YHUBEPCAIbHBIA S3bIK, 00BEIUHSIOMINI
BCE pas3feiabl MaTeMaTUKU M €€ NPWIOKEHUH, OHM CBS3bIBAIOT pAa3HbIE MAaTEMaTUYECKHE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BakHO OaTh BO3MOXKHOCTH IIKOJIBHHMKY ITOHUMAaTh
TEOPETUKO- MHO)KECTBEHHBIN SA3BIK COBPEMEHHON MaTEMaTHMKM M MCNOJIb30BaThb €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadanza MaTeMaTHYECKOI'O aHAJIN3a» MPUCYTCTBYIOT TAaKK€ OCHOBBI
MaTeMaTH4YeCKOTO MOJEIUPOBAHUS, KOTOpbIE MpPU3BaHbI C(HOPMUPOBATH HABBIKM IMOCTPOEHUS
MojieNiel pealbHbIX CUTYalMi, UCCIEIOBAHUS STHX MOJIeNIel ¢ TMOMOIIbIO amnmnapara aireopsl u
MaTEeMaTUYECKOIO AaHajiu3a W UHTEPIPETALMM IIOJYYEHHBIX pe3yabTaToB. Takue 3agaHus
BIUIETEHBl B KaXKAbII W3 pa3leloB MpPOTrpamMMbl, NOCKOJBKY BECh MarepHall Kypca IIHPOKO



HCIIOJIB3YCTCA IJId PCIICHUA MPUKIIAAHBIX 3a1a4. HpI/I pPeIICHHU PCAJIbHBIX IMPAKTHYCCKUX 3aJa4
ydamuecsi — pa3BUBAlOT  HAOIIONATENBHOCTh,  yYMEHHE  HAXOAWUTh  3aKOHOMEPHOCTH,
abCTparupoBaTbCs, MCIOIB30BATh AHAJOTHIO, O0O0OIIAaTh M KOHKPETH3UPOBATH MpoOIeMy.
JleaTenbHOCTh 10 (POPMUPOBAHHIO HABBIKOB PELICHHS MPUKIAJHBIX 33a7ad OpPTraHU3yeTcsl B
nporecce U3y4eHns BCeX TeM Kypca «Anredpa U Havaia MaTeMaTHYeCKOTro aHaJIn3ay.

B yueOHOM miaHe Ha M3y4yeHHE Kypca anreOpbhl M Hayal MAaTeMaTHYECKOro aHaln3a Ha
06a30BOM ypoBHE OTBOJHUTCA 2 Yaca B Heaenro B 10 kiacce (34 nepenu) u 3 vaca B Henenio B 11
kiacce (34 Henenu), Bcero 3a iBa roja ooydenust — 170 gacos.



