AHHOTaNMs K padoyeil mporpaMmme y4e0HOro npeaMera
«AJire0pa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN32)

(Yrayoaennbiid ypoBenb) 10-11 kiaace
2024-2025 y4eOHbIMH 1o

Pabouas nporpamma no anredpe n Hayanam aHanusa uist 10-11 kmaccos
pa3paboTaHa Ha OCHOBE KOHCTPYKTOpa pabo4yux MporpamMM M COOTBETCTBYET
yaeOHMKYy AuireOpa M Hadajga MaremaTudeckoro ananmuza. 10-11 xkmacchr:
y4eOHHMK i1 00111c00pa3oBaTeIbHBIX OpraHu3aIuii: 0a30BbIM U yTIyOJICHHBIHN
ypoBensb / I1..A. AnumoB, FO.M. Konsarun, M.B. Konsrun, M.B. Tkauésa u ap.
— M.: IIpocBemienue, 2024.

PabGouasi yueOHas pa3padboTaHa Ha OCHOBE

v’ ®enepanbHoro 3akona «O06 oOpasoBanuu B Poccuiickoit Deneparum»
o1 29.12.2012r. Ne 273-®3;

v'  Tlopsnka pa3pabOTKM M YTBEPKIECHUS (eaepalbHBIX OCHOBHBIX
00111€00pa30BaTeIbHBIX MPOrpaMM, YTBEPXKAEHHOTO MpUKa30oM MHUHHCTEPCTBA
npocsemenus Poccuiickoit @enepannn ot 30.09.2022 Ne 874;

v' Tlucemo Munnpocsemmenus Poccun ot 20.03.2023 Ne 03-ITT-MI1-7643
«O BBeneHUN (heaepalibHbIX OCHOBHBIX 00111€00pa30BaTENbHBIX MPOrPAMM);

v' Tlucemo Munmnpocsemenus Poccum ot 16.01.2023 Ne 03-68 «O
HaIpaBJICHUN UHPOPMAITUI;

v' Ilucemo Munmnpocsemienus Poccun ot 03.03.2023 Ne 03-327 «O
HarnpaBJICHUU UHDOpMALINY,;

v' Tlpukasza Munnpocsemenuss Poccum ot 30.09.2022 Ne 874 «OG6
YTBEPXKICHUM TIOpsiAKA pa3pabOTKW W yTBepxkAeHUs GdeaepaibHbIX OCHOBHBIX
00111e00pa30BaTeNbHBIX IPOTPaMM»;

v' OcHOBHOW  00pa3oBareibHOM  HpOrpaMMbl  00pa3oBaTEIBHOIO
yupexaeHus, pazpadoranHoit Ha ocHoBe OT'OC u ®OOII.

[Iporpamma ompenensier OOIIYI0 CTpaTeruto OOy4deHHs, BOCHHUTAHHS U
pa3BUTHUSI, OOYYAIOIIUXCA CPEICTBAMU YYEOHOTO MpeIMeTa B COOTBETCTBUU C
HEISIMUA U3yYCHUSI MaTEeMaTUKH.

Anre0Opa u Hauajga MaTeMaTUYECKOTO aHaJIM3a SIBJISIETCS OJHUM W3 Hanboree
3HAUYUMBIX B MPOTpaMME€ CpEAHEro o0miero o0pa3oBaHUs, MOCKOJbKY, C OJHON
CTOPOHBI, OH OO0ECIeUYMBACT WHCTPYMEHTAIbHYIO 0a3zy s U3Y4YeHUsl BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JIPYTOi CTOPOHBI, (JOPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MbIIUICHHE O0y4YaloIIMXCAd Ha YPOBHE, HEOOXOAUMOM JIJIsi OCBOCHUS
nH(popMaThKy, oOIIECTBO3HAHUSI, UCTOPUH, CIIOBECHOCTH U JPYTUX ITUCHUIUIMH. B
paMKax NTaHHOTO Y4YeOHOro Kypca OOydarolHecs OBJIAJICBAIOT YHUBEPCATHHBIM
S3BIKOM COBPEMEHHOW HayKd, KOTOpas (OpMyIHpYyeT CBOM JOCTIKCHUS B
MaTeMaTu4yeckou dopme.



VY4eOHblll Kypc alreOpbl M Hayajdl MAaTeMaTHUYECKOro aHalIM3a 3aKjiaJblBacT
OCHOBY [UIsl YCHEIIHOTO OBJaJEHUsl 3aKOHAMU (PHU3UKH, XUMUHU, OHOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHAEHIIUNA Pa3BUTHSI IKOHOMUKHU U OOILIECTBEHHOM >KU3HU,
MMO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCMOJIb30BaTh WX JUIsl JalIbHEUIero oOpa3oBaHUS U B
MMOBCEHEBHOM XM3HU. B TO ke BpeMs OBJlaJiecHue aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMUMHU KOHCTPYKIMSMHU aireOppl W MaTeMaTHUYECKOTO aHalu3a pPa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBaTh
YTBEPKJICHUS C TOMOIIBIO MHIYKIIMM U PACcCy>KIaTh JEIYKTUBHO, MCIOJIb30BATh
000011IeHe W KOHKpETU3allMio, abCTparupoBaHWE W AaHAIOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xoxe u3ydenust yueOHOro kypca «Anrebpa u Hadajla MaTeMaTHYECKOTO
aHajau3a» 00ydYaroluecs MOJyYalroT HOBBIM ONBIT PEIICHUS NPUKIAJAHBIX 3a/ad,
CaMOCTOSATENIbHOTO MOCTPOEHUsI MATEMAaTHYECKUX MOJENEN peajJbHbIX CUTYyaluH,
UHTEpPIpPETAlU  TMOJYYEHHBIX  PELICHHM, 3HAKOMATCI C  OpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOAE, HAyKE M HCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMATUUECKUMU OTKPBITUSAMH U UX aBTOPAMHU.

VYuebHbIll Kypc 00J1aJlaeT 3HAUYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIHAIOM,
KOTOPBIM peanu3yeTcs Kak 4Yepe3 Y4eOHBIM MaTepuai, CHocoOCTBYIOUIUN
(OpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuuuky ydeOHOH
NEATEeIbHOCTH, TpeOyIoled MPOJOJDKUTEIHPHON  KOHILIEHTPAIlMM  BHUMAaHUS,
CaMOCTOSITENIbBHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTH 3a IOJYYEHHbIN
pe3ynbTar. B ocHOBe MeToauku 00y4yeHus: anrebpe W HavajgaM MaTeMaTU4ecKoro
aHaIN3a JSKUT JeATEeIbHOCTHBIA MTPUHITUI OO yUCHHS.

B crpykType yueOHOro Kypca «Anredpa W Hayajga MaTEMaTHYECKOIO
aHaJM3a» BBIJEICHBI CICAYIONIUE COJIepKATEIbHO-METOUYECKUE TuHUU: «Yucna
¥ BBIYHCICHUs», «DyHKIMM U rpadukm», «YpaBHCHHS ¥ HEpaBeHCTBaA», «Hadama
MaTeMaTUYEeCKOTO aHaiam3a», «MHoecTBa M JIOTHMKa». Bce OCHOBHEIE
COJICP)KATEIIbHO-METOJIMYECKUE JIMHUM M3YyJaloTCs Ha TMPOTSHKCHHH ABYX JIET
00yueHHUs Ha YPOBHE CPEIHETo 00111ero 00pa3oBaHusl, €CTECTBEHHO JIOMOIHSSA IPYT
JpyTa v MOCTENEeHHO HACKIIIAsACh HOBBIMU TeMaMu U paszzaenaMu. JlaHHbIN yueOHbIN
KypC SIBIISIETCS HHTETPATUBHBIM, TOCKOJIbKY OOBEAMHSET B ce0e cojaeprkaHue
HECKOJIBKMX MaTeMAaTHYCCKHX IHUCIMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETPHS,
MaTEMaTUYSCKUA aHaJIN3, TCOPUST MHOXKECTB, MaTeMaTH4YeCKas JOTUKA U JIPyTHE.
I[To Mepe Toro kak oOydaroliuecs OBJIaJICBAlOT BCE 0Oojiee  IIUPOKUM
MaTEMaTHYECKUM  aIlllapaToM, Yy HHUX TMOCIAEAOBAaTeIbHO (OPMHUpPYETCS |
COBEPIIICHCTBYETCS yMEHHE CTPOUTH MATEMAaTHYECKYH MOJIEIb pPealbHOM
CUTYaIlMH, MPUMCHSTh 3HAHUS, ITOJTYYCHHBIC TIPH M3yUYCHUH YICOHOTO Kypca, JIs
PEIICHUS] CaMOCTOSATEIHLHO CPOPMYIUPOBAHHON MATEMAaTHYECKON 3a7a4d, a 3aTeM
HMHTEPIPETUPOBATH CBOU OTBET.

COI[ep)KaTeJ'IBHO-MGTOI[I/I‘-IGCKaH IuHus «Yuciaa U BBIUMCICHUS» 3aBCpuIacT
(I)OpMHpOBaHI/IC HAaBBIKOB HCIIOJIb30BaHU HCﬁCTBHTCHBHBIX YHUCECI, KOTOPOEC OBLIIO



HayaTO Ha YpPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHusi 0cob00e BHHMaHHME YyAenseTcsi  (QOPMHUPOBAHUIO  HABBIKOB
paIoOHaJIbHBIX BBIYMCICHUH, BKIIIOYAIONIUX B CeOS MCIOJIB30BAaHUE PA3TUYHBIX
dopM 3amMcu YHCla, YMEHHUE [eNaTh MNPUKUIKY, BBIIOJHATH MPUOIUKCHHBIC
BBIYHCIICHUSI, OIICHUBATh YHCIIOBBIC BBIPAXKEHHUSA, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAaKOMble OOy4YaloIMMCS MHOXECTBA HATypajbHBIX, LENbIX,
paloOHaJbHBIX W JCWCTBUTEIBHBIX  YHCENl  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHceld. B KakIOM U3 O3TUX MHOMECTB pPacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CHEIH(PHUUECKUE 3aJaydl M OIEepaluu: JAeJeHHe HaIelo,
ONEPUPOBAHME OCTaTKAMU Ha MHOXECTBE IIENIBIX YHCEN, O0COOble CBOMCTBA
palMoOHANBHBIX M UPPALMOHATBHBIX YUCEll, apu(hMeTHIecKrue omepamuu, a Takxke
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHH HAa MHOXECTBE KOMILJIEKCHBIX YHCEIL.
bnaronapst mocienoBaTenbHOMY pPaCIIMPEHUIO0 Kpyra HCIOJNb3YEMBIX 4YHCENT U
3HaKOMCTBY C BO3MOKHOCTSIMH WX MPUMEHEHUS AJI PEUICHHs Pa3jIMyHBIX 33734
dopMupyeTcsi IpeaCTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HayKd U €€ POJH B
MOCTPOCHUM MOJIENeH peaJbHOro MHUpa, IIMPOKO HCHONb3YIOTCS 000O0IIeHuEe |
KOHKpETHU3alHsl.

JIluaust «YpaBHEHMs]I M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSKEHUH BCETO
oOyueHHusi Ha YpPOBHE CpEAHEro o00Iero 00pa3oBaHUs, MOCKOJIBbKY B Ka)XI0M
pasaene IIporpammbl HpeayCMOTPEHO peEIIeHHEe COOTBETCTBYIOMIMX 33aaady. B
pe3yabTare oOyyaromMecs OBJIAJCBAIOT pA3IMYHBIMU METOAAMU  PELICHUS
palioHaJIbHBIX, HWPPAIMOHANBHBIX, [OKa3aTeIbHBIX, JOTApU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUW, HEPABEHCTB W CHCTEM, a TaKXkKe 3a1ad,
cofepkammx mapameTpbl. [lomydeHHbIE yMEHHS IIMPOKO HCHOIB3YIOTCS TpHU
UCCIIEIOBaHUH (DYHKUIUH C MOMOIIBI0 MPOU3BOIAHOMN, NMPU PELICHUH MPUKIATHBIX
3aJla4 U 3a/lay Ha HaXOXJACHWE HAauOOJbIIMX M HaMMEHBUINX 3HaYEHUN (QYHKIHU.
JlaHHast coep KaTenbHas JIMHUS BKIIIOYaeT B ce0s Takke (GOpMUPOBAHKUE YMEHUN
BBIMOJHATH  pacueThl 1o  ¢opMylaM, NpeoOpa3oBaHUS  PaLMOHAIBHBIX,
UppalMOHAIbHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
coZiepKalux crerneHu u Jjorapudmsel. brarogaps usydeHuro anreOpanyeckoro
MaTepuaiga TPOUCXOAWT  JallbHEHIIee  pa3BUTHE  AJITOPUTMHUYECKOTO U
abCTPaKTHOTO MBIIIJICHHUSI O0YyJarommxcsi, (GOPMHUPYIOTCSI HAaBBIKU JETyKTUBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamH,  TPEACTaBICHUS
3aKOHOMEPHOCTE W 3aBHUCHUMOCTEH B BHUJEC PABEHCTB M HEpaBEHCTB. AnreOpa
npeqiaraeT d(QQPEKTUBHbIE HMHCTPYMEHTBHI [UIsI PEHICHUS TMPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/lay, HArJIHO JAEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAyKH.

ConepxxarenpHo-MeToauYecKass JHHUS «DyHKIIMA W TpaduKm» TECHO
MeperUieTaeTcss C APYTUMH JUHUSMU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCJEA0BATEILHOCTh H3yUYEeHHs MaTepuana. M3yueHue CTerneHHou,
MOKAa3aTeJIbHOH, JJorapuMUUYECKOl U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpaMKOB, UCMOJIb30BaHUE (PYHKIMU I PElIeHUs 3a/1ad U3 APYTUxX Y4eOHBIX



NPEAMETOB U PEAJbHON KHU3HU TECHO CBS3aHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK U C pEUICHHEM ypaBHEHMH W HepaBeHCTB. [Ipu sToM Oosblioe BHHMaHUE
yaensietcs: OPMUPOBAHUIO YMEHHUS BbIpaxaTh (POpPMyIaMH 3aBUCHMOCTH MEXIY
pPa3IMYHBIMM BEITUYMHAMH, HCCIEAOBATh MOJyYeHHbIE (YHKUIHH, CTPOUTH UX
rpaduku. MaTtepuan 3TOH comepKaTeIbHON JTMHUHM HAICJIICH HA Pa3BUTHE YMEHUI
M HAaBBIKOB, IO3BOJSIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXAY BEIWMYHHAMU B
pasnuyHOi (hopMe: aHATUTUYECKOH, rpadudecKkoil u cioBecHOW. Ero m3yudenwue
CIIOCOOCTBYET PAa3BUTHUIO QJITOPUTMHUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETU3AllUH, UCTIOIh30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHHS «Hayana MareMaTnyeckoro aHaan3a» MO3BOJIAET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTEMATHUYECKUX, TaK W NPUKIAIHBIX 3a1ad4,
JOCTYIIHBIX 00yYaroluMcs, TaK KaK y HHUX MOSBISETCS BO3MOYKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (DYHKIMH, ONpenensITh WX HauOOJIbIIME M HAUMEHbIIUE
3HAYEHHUS, BBIYUCIATH IUIOWAAM (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHasg conaeprKaTeibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOJKHOCTH IIOCTPOCHUS MATEMaTUYECKUX MOJEIEH pPEAIbHBIX CUTYyalUH,
IIO3BOJIIET HAXOAWTh HAWIyyllee pELICHWE B IPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMMYECKHUX, 3a/1a4aX. 3HAKOMCTBO ¢ OCHOBAMHU MaTE€MaTUYECKOTO
aHaJlu3a CHOCOOCTBYET pa3BUTUIO aOCTPaKTHOrO, (OPMaNIbHO-IOITMUECKOTO U
KpEaTUBHOI'O MBbILUICHUS, (OPMHPOBAHUIO YMEHHI pAaclo3HaBaTh MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHKE M UCKyccTBe. OOydarouiecsi y3HaKT O
BBIJAOIINXCS PE3YJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMATHUKHN KAK HAYKH,
1 00 UX aBTOpax.

ConepxxarenpHO-METOANYECKAs JIMHUS «MHOMXKECTBA U JIOTUKa» BKJIKOYAET B
ceOsl 2JEMEHTHl TEOPHUM MHOXECTB M MaTeMaTH4eCKOW JOruku. TeopeTuko-
MHOKECTBEHHBIE ITPEICTABIICHNS TPOHU3BIBAIOT BECH KYpPC IIKOJIBHOW MAaTEMATUKH
U TpejyiararT HaulOojee YHHBEPCAJIbHBIN $3bIK, OOBEAUHSIOIIMNA BCE pPa3felbl
MaTeMaTUKU W €€ MPUII0KEHUM, OHU CBS3BIBAIOT pPa3Hble MaTEMATHUYECKHE
JUCHUIUIMHBL W WX MPWIOKEHUS B enuHoe nenoe. [lostomy BakHO J1ath
BO3MOXHOCTh OOy4YarolieMycss MOHMMAaThb TEOPETUKO-MHOKECTBEHHBIN  S3bIK
COBPEMEHHOW MAaTeMaTUKU U HCIIOJIB30BaTh €r0 JUIsl BBIPAKEHHS CBOMX MBICIIECH.
JIpyruM BaXHBIM IIPU3HAKOM MATEMATHMKH KaK HAyKH CIEeAyeT IIPU3HATh
CBOMCTBEHHYIO €l CTporoctb OOOCHOBAaHHMW M CJEJIOBAaHUE OIPEEICHHBIM
IpaBujaM  TOCTPOEHUS  JOKa3aTeIbCTB.  3HAKOMCTBO C  3JEMEHTaMU
MaTEMaTHUYECKOM JIOTMKM CIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBILIUICHUS
oOy4Jaronuxcsi, 03BOJISIET UM CTPOUTH CBOM PACCY>KIEHHUS Ha OCHOBE JIOTUYECKUX
npaBmil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «Anrebpa M Hayaja MaTEMaTHYECKOTO aHAJIN3a»
IIPUCYTCTBYIOT OCHOBBI MAaT€MaTH4E€CKOI'0 MOJEJIMPOBAHMS, KOTOPBIE NPU3BAHBI
Croco0CTBOBaTh (POPMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIENEH peaTbHbIX
CUTyallud, MCCIENOBAaHUS HTHX MOJEJe ¢ MOMOUIbIO ammapara aireOpsl u
MAaTeMaTUYECKOT0 aHalln3a, WHTEPIPETAlUHA IOJYYEHHBIX pPE3yJNbTaTOB. Takue



3aJlaHus BIUICTCHBI B KOXKABIHA U3 Pa3ZesioB IPOrPaMMBI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO MCIONB3YeTCs sl pelleHHs] MPUKIaAHbIX 3aaad. [lpu
pEIIEHWH  pealbHbIX  MPaKTUYEeCKHX  3aJad  oOydaroluecss  Pa3BUBAIOT
HAOJIIOIaTEIbHOCTh, YMEHHE HaxOJuTh 3aKOHOMEPHOCTH, alOCTparupoBaThCs,
WCIONB30BaTh  aHAJIOTUI0, 00001aTh W KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMUPOBAHMIO HABBHIKOB pEIICHUS NPUKIATHBIX 3a7ad
OpraHU3yeTCs B MPOLIECCE U3YUYEHHsI BCEX TEM Y4eOHOro Kypca «Airedpa u Havana

MaTEMaTHYECKOTO aHAIIN3a.
Ha u3yuenue yueObHOTO Kypca «Anrebpa v Hagaia MaTeMaTHUECKOTO aHAITA3a)
oTBoauTCs 272 4vaca: B 10 xiacce — 136 yacos (4 yaca B Henento), B 11 kiacce —
136 yacoB (4 yaca B HefIeINIO).






