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AHHOTanMs K padoyeii mporpaMmme y4e0HOro npeaMera
«AJIredpa m HaYAJIa MATEMATHYECKOT0 AHATHU32

(Yrayoaennbiid ypoBenb) 10-11 kiaace
2025-2026 y4yeOHbBIH 1o

Pabouas nmporpamma mo anredpe u Hadanam aHaiauza ais 10-11 kimaccos
pa3paboTaHa Ha OCHOBE KOHCTPYKTOpa pabOuYMX MpPOrpaMM U COOTBETCTBYET
yueOHMKy AnreOpa W Hayajga maTeMarhueckoro anamm3a. 10-11 kimacchr:
y4eOHUK I 00Ie00pa30BaTENIbHBIX OpPraHU3alnii: 0a30BbIA U YriyOJICHHBIM
yposens / I11..A. Anmumos, FO.M. Konsrun, M.B. Kossarun, M.B. Tkauésa u ap.

— M.: IIpocsemenne, 2024.

Pabouas yueOHasi pa3paboTaHa HA OCHOBE

®denepanbHoro 3akoHa «00 oOpazoBanuu B Poccuiickoit dexpepanum» OT
29.12.2012r. Ne 273-®3;

[lopsinka  pa3paboOTKM W yTBEpXkACHHUS  (elnepaibHbIX  OCHOBHBIX
00111€00pa30BaTeNIbHBIX MPOrpaMM, YTBEPXKAEHHOTO TMpPUKa30M MHUHHUCTEPCTBA
npocseenus Poccuiickoit @enepanuu ot 30.09.2022 Ne 874;

[Tucemo Munnpocsemennss Poccun ot 20.03.2023 Ne 03-IIT-MII-7643 «O
BBEJICHUU (PeiepaibHbIX OCHOBHBIX 00IIE00pa30BaTEIbHBIX MTPOrPaMMy;

IIncemo Munnpocsemenns Poccnn ot 16.01.2023 Ne 03-68 «O HanpaBneHun
uHbOpMaITUnY;

I[Incemo Munnpocsemennss Poccun ot 03.03.2023 Ne 03-327 «O
HaIpaBJeHUU UHHOPMALIUI;

[Tpukaza Munnpocsemenust Poccunt ot 30.09.2022 Ne 874 «O06 yTBep>KaeHUU
nopsiaKa pa3paboTKu u YTBEPKICHUS benepanbHbIX OCHOBHBIX
00111600pa30BaTEIbHBIX TPOTPAMM;

OcHOBHOI 00pa3oBaTeIbHON MPOTPaMMbl 00Pa30BATEIBLHOTO YUPEIKICHUS,
paspaborannoi Ha ocHoBe PI'OC u ®OOII.

[TporpamMma ompejenseT OOIIyI0 CTpaTerduio OOydeHHs, BOCIHMTAHUS U
pa3BUTHsA, O0YYAIOIIUXCS CPEACTBAMH YYEOHOIO IMpeIMeTa B COOTBETCTBHU C
[EJSIMHA U3YYCHHS] MATEMAaTHKH.

AnreOpa ¥ Havajga MaTeMaTUYECKOTO aHaJIK3a SIBJICTCS OAHUM U3 Hauboliee
3HAYMMBIX B MPOTPaMMeE CPEIHEro OOIEero oOpa3oBaHMs, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH OOECIEUUBACT MHCTPYMCHTAIBbHYIO 0a3y i W3yueHHsS BCEX
€CTECTBCHHO-HAYYHBIX KYpPCOB, a C JIPYroll CTOPOHBI, (POPMUPYET JIOTHUECKOE H
abCTpaKTHOE MBIIICHHE 00yYarOIIUXCs Ha YPOBHE, HEOOXOIUMOM JJISI OCBOCHWSI
WH(POPMATUKH, OOIIECTBO3HAHNS, HCTOPHUHU, CIIOBECHOCTH M JAPYTHX TUCIUILUIAH. B
paMKax JTaHHOTO Y4eOHOro Kypca oOydJaromiuecsi OBIAJEBAIOT YHHUBEPCATHLHBIM



SI3IKOM COBPEMEHHOW HayKd, KOTopas (OpMyJIHPYeT CBOU JIOCTHIXKCHHS B
MaTeMaTu4eckou opme.

VY4eOHbIil Kypc anreOppl M Hadyajl MAaTeMaTHYECKOIO aHalu3a 3aKJIaJblBacT
OCHOBY [UIsl YCHEIIHOTO OBJaJECHUS 3aKOHaMU (U3HMKH, XUMHH, OHOJIOTHUH,
[OHMMaHUsl OCHOBHBIX TEHACHLIUN Pa3BUTHUS SKOHOMHUKH U OOILECTBEHHOM KHU3HHU,
HO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh MX I JaldbHEHIIEro oO0pa3oBaHUS U B
MTOBCEHEBHON *U3HU. B TO ke Bpems OBiajeHHE aOCTPAKTHBIMU M JIOTHUECKH
CTPOTMMHU KOHCTPYKUHMSMHU aireOpbl M MaTeMaTHYEeCKOrO aHaiu3a pa3BUBACT
YMEHHME HaxOJuThb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTh, JIOKa3bIBAaTh
YTBEPXKJCHUS C MOMOIIBI MHAYKLIUU U PACCYX AAaTh JEIyKTUBHO, MCIIOJIB30BaTh
0000IIeHNe W KOHKpETH3allo, a0CTparupoBaHWE U aHAJIOTHUIO, (QOpMHUpPYET
KpPEaTUBHOE U KPUTHYECKOE MBILICHHUE.

B xone u3yuyenus yueOHOro kypca «Airedpa u Hadajga MaTeMaTHYECKOTO
aHaju3a» oO0ydvaroluecs MOJIy4arOT HOBBIA OIBIT pEHIEHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIbHOTO TOCTPOCHUSI MAaTEMAaTUYECKUX MOJENIEH peajbHBbIX CHUTyalluH,
MHTEPOpPETAlMA  TOJYYEHHBIX  PEHICHWH, 3HAKOMATCI C  [pUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE, HAyKe M MCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

VY4eOHbli Kypc 00danaeT 3HAUYMUTEIbHBIM BOCIUTATEJIBHBIM IMOTEHIIUAIIOM,
KOTOpBIM peann3yercss Kak uepe3 Y4yeOHbId MaTepual, CHOCOOCTBYIOLIUI
(GOpMHpPOBAaHHIO HAyYHOTO MHPOBO33pPEHHUSA, TaK M uepe3 cnenuuky ydeOHOM
NEeSATENbHOCTH, TpeOyIoIe MNpPOAOHKUTENIbHOM  KOHILIEHTPAalMM  BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTHM 33  IOJYYEHHBIH
pe3ynbTar. B ocHOBEe MeToauKu 00ydeHus anreOpe W HavyajaM MaTeMaTHYeCKOIo
aHaJIM3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykrype yueOHOro kypca «AnreOpa W Hayajia MaTeMaTHYE€CKOro
aHaJIM3a» BBIJEJICHBI CIEIYIOUIUE COJAEPKATEIbHO-METOIMYECKUe TUHUM: «Yucna
1 BbIYHCIICHUs», «DyHKIMM U rpadukny, « YpaBHEHUSI U HEpaBeHCTBa», «Hauana
MaTeMaTUYeCKoro aHainuza», «MHoXecTBa U JIOTMKa». Bce OCHOBHBIE
COJICPKATEIIbHO-METOJIMYECKUE JIMHUM M3Y4YalOTCS HAa NPOTHKEHUM JBYX JIET
oOy4eHHs Ha ypPOBHE CPEAHET0 00Iero oopa3oBaHusi, ECTECTBEHHO JIOTIOJIHSS APYT
Jpyra v MOCTETNEHHO HACKIIIAsICh HOBBIMU T€MaMU U pasjaesiamu. JlaHHbI yueOHbIH
KypC SIBJISIETCS WHTETPaTUBHBIM, TMOCKOJIBKY OOBEIUHSET B ceOe coaepkaHue
HECKOJIbKUX MaTeMaTUYeCKUX IUCIMIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTUYECKUIl aHaIu3, TEOPHUsI MHOKECTB, MaTeMaTUYECKasl JIOTUKA U JPYTHE.
[To wmepe Toro Kkak oOydJamIIHecss OBJIAAEBAIOT BCE Oojiee MIUPOKUM
MaTeMaTUYeCKHM ammaparoM, Yy HHX [OCJIEeI0BaTeIbHO (QOpMHUPYETCS |
COBEPIIECHCTBYETCSI yMEHHUE CTPOUTh MATEMAaTHYECKYyI0 MOJAEIb peaabHOI
CUTYAIlMH, NPUMEHSTh 3HaHMSI, TIOJyUYECHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis



pELIEHUsI CaMOCTOSITENIBHO CPOPMYJIUPOBAHHON MAaTeMaTU4YECKON 3aJ1auM, a 3aTeM
HMHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOAUYEeCKass JUHUS «Yuciaa W BBIUMCICHUS) 3aBEpIIacT
(dopMUpOBaHNE HABBHIKOB HCIIOJI30BAHUS JCUCTBUTEIBHBIX YHCET, KOTOPOE OBLIO
HAYaTo Ha ypOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeaHero o0miero
oOpa3oBaHusl 0co0O€ BHUMaHHWE yaemsiercs  (OPMHUPOBAHUIO  HABBIKOB
paIioHaIbHBIX BBIYMCICHUH, BKIIOYAIOIMINX B CE0S HCIIONB30BAHUE Pa3IMIHBIX
dbopMm 3ammcu UWcia, yMEHUE JeiaTh MPUKUIKY, BBITONHITH MPUOIMIKEHHBIC
BBIYHCIICHHSI, OIICHUBATh YHCIIOBBIE BBIPAXKEHHUSA, PabOTaTh C MAaTEeMAaTHUYCCKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaIOIMMUMCS MHOXKECTBA HATYyPaJIbHBIX, IEJBIX,
pallMOHAIBHBIX W JIGUCTBUTENIBHBIX  YHCEN  JOMOJHSIOTCA  MHOMXECTBOM
KOMIUIEKCHBIX 4Hcell. B  KakJaoM M3 3THUX MHOXECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cHelruduyYecKue 3aJadyd W OIepaluu: JeJIeHue Hareno,
OMEpUPOBAHUE OCTATKAMU HA MHOXECTBE IIEJBIX YHCEN, OCOObIe CBOMCTBA
PaAIMOHANBHBIX U MPPAIMOHANBHBIX YUCEN, apu(PMETHICCKAE OTEpaIlid, a TaKKe
M3BJICUCHUE KOPHS HATypaJbHOM CTEMEHW HAa MHOYKECTBE KOMIUICKCHBIX YHCEIL.
bnarogaps mocienoBaTeNbHOMY pACHIMPEHUIO KpPyra HCHOIB3YEMBIX YHCET |
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHHUS JUIsl PEHICHUS] Pa3IMYHbIX 3a]1a4y
dbopMupyeTCsl TIPEACTABICHHE O €IWHCTBE MAaTEMaTHUKU KaK HAyKHM U €¢ pOJid B
MOCTPOCHUU MOJENIe peaJbHOTO MHUpA, HMIMPOKO HCIOJIB3YIOTCS 0000IIeHue |
KOHKpETH3aIHs.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEANM3yeTCs Ha MPOTHKCHUH BCETO
o0yueHHsI Ha YpOBHE CpEIHEro oOIIero o0pa3oBaHMs, MOCKOJIbKY B KaXI0M
pasnene IIporpamMmbl TPEeIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3adad. B
pesynbrare oOydJaromuecs OBIAACBAIOT Pa3IMUYHBIMH METOJAaMHU  PEIIeHUs
pallMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeJIbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHHWI, HEPaBEHCTB M CHUCTEM, a TakXke 3ajad,
comepxkammx mapameTpbl. [logydeHHbIE YMEHHUS MIUPOKO HCIONB3YIOTCS TPH
UCCJICIOBAaHUH (DYHKITMI C TTOMOIIBIO MTPOU3BOJAHON, TIPH PEIICHUU TPHUKIATIHBIX
3a/1a4 ¥ 3aJ1a4 Ha HaXOXJACHUE HAMOOJBIINX W HANMCHBIINX 3HAYCHUN (PYHKITUH.
JlanHast comep kaTenbHAs JIMHKS BKIOYAeT B ceOs Takke GOpMHUpPOBAHUE YMEHUI
BBITIOJIHATh ~ pacueThl 10  dopMmyiaMm, TpeoOpa3oBaHUsS  paldOHAIBHBIX,
UPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHM, a TaKXKe BBIPAXKCHUH,
colepKalmMx CTeneHu W Jiorapudmel. braromaps u3ydeHHro anredpamdecKkoro
Marepuanga  TMPOUCXOAUT  JalbHEWIee  Pa3BUTHE  ANTOPUTMUYECKOTO U
a0CTPaKTHOTO MBINUICHHS O0ydYarommxcs, (GOPMHUPYIOTCS HaBBIKH JICTyKTHBHBIX
paccyxaeHud, paboThl C  CHMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH W 3aBHUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEeHCTB. AunrebOpa
npemiaraeT A(PQPEKTUBHbIE HMHCTPYMEHTHI ISl PEUICHUS TMPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aJ/lay, HATISAIHO JEMOHCTPHUPYET CBOM BO3MOKHOCTH KakK
SI3bIKA HAYKH.



CopepxarenpHo-MeTonnyeckass JMHUA «DyHKIUM U TpadUKU» TECHO
MEPEIUIETACTCS C APYTMMHU JIMHUSAMH Y4YE€OHOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33J1aCT MOCJIEAOBATENbHOCTh U3YUEHUsI MaTepuaiia. M3yueHue cTerneHHou,
MOKa3aTeIbHOMU, JOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIHM, NX CBOHCTB
U rpauKOB, UCIOJIb30BaHUE (YHKIUN ISl PEeIIeHUs 3a7ad U3 APYTuX y4eOHBIX
IIPEIMETOB U PEaIbHOM JKU3HU TECHO CBS3aHO KaK ¢ MaT€MATHYECKUM aHAJIU30M,
TaK U C PELICHUEM YpaBHEHUM M HepaBeHCTB. IIpu »TOM OoJbIIOE BHUMaHUE
ynensieTcs: pOpMUPOBAHUIO YMEHHUS BbIpaXkaThb (OpMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHbIMM BEJIMYMHAMM, HCCIIENOBATh IOJYYEHHbIE (PYHKIMH, CTPOUTh HX
rpadguku. MaTeprasl 3To Cofep>KaTeIbHON JIMHUN HaIleJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, MO3BOJSIIOUIMX BbIPAXAaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B
paznuyHOil (hopme: aHaIUTUYECKOW, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMUYECKOTO  MBIIUIEHUS, CIOCOOHOCTH K
0000ILIEHUIO M KOHKPETU3alluH, UCTIOIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Hadama mMareMaTnyeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MATEMAaTUYECKUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYYarolMMCs, TaK KaK Y HHUX THOSIBJISETCS BO3MOXHOCTb CTPOUTH
rpa@uKy CIOXKHBIX (PYHKUUN, ONpENeNsATh MX HauOOJbIIME W HAaUMEHbLINE
3HAYEHHUS, BBIYUCIATH IUIOMAIU (GUTYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH M
YCKOpEHMs IporeccoB. JlaHHas coAep)KareiabHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHS MAaTE€MaTHYECKHX MOJENEH pealbHbIX CUTYalui,
NO3BOJISIET HAxXOJIWTh HAWIy4Ylllee pEIIEHHE B IPUKIATHBIX, B TOM YHUCJIE
COLIMAJIBHO-D)KOHOMHUYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4E€CKOro
aHajiM3a CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOIro, (POPMaTbHO-IOTUYECKOTO U
KpEaTUBHOIO MBIIIJIEHUS, (DOPMUPOBAHUIO YMEHHUU pACIIO3HABATH MPOSIBICHUS
3aKOHOB MaTE€MAaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIT O
BBIIAIOLIUXCS pE3YJIbTaTaX, MOJTYYEHHBIX B X0/1€ PAa3BUTHS MaTEMAaTHKHU KaK HayKH,
1 00 UX aBTOpax.

ConepxaTeapHO-MEeTOAMYECKask JTUHUS «MHOXKECTBa U JIOTMKA» BKJIIOYAET B
ce0s DJIEMEHThI TCOPHM MHOXECTB M MAaTeMaTHYeCKOW JIOTHKH. TeopeTHKO-
MHO>KECTBEHHBIE MIPEACTABICHUS TPOHU3BIBAIOT BECH KYpPC IIKOJIbHOW MAaTEMAaTUKH
U TpeajiaraloT HauOoJiee YHUBEPCAIBHBIA S3BIK, OOBEAMHSIONIMN BCE pasaelibl
MaTeMaTUKH W €€ TMPUWIOKEHHIN, OHU CBSI3BIBAIOT pPa3HbIE MaTEMAaTHYECKHUE
TUCHMUIUIMHBL M WX MPWIOXKEHUs B eauHoe uenoe. [loatomy BaxkHO AaTh
BO3MOXHOCTh OOydYaromemMycsi MOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIH  S3BIK
COBPEMEHHOW MAaT€MAaTHUKH W HCIIOJIb30BaTh €r0 IS BBIPAXKEHHUS CBOUX MBICIICH.
JlpyruM BaXHbIM MPU3HAKOM MATEMAaTHKH KaK HAyKu CIEAYyeT IPU3HATH
CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHWUW U CJIEIOBAHUE ONPEACICHHBIM
MpaBWJIaM  TOCTPOECHUS  JOKAa3aTeJIbCTB. 3HAKOMCTBO C  DJJIEMEHTaMH
MaTeMaTH4YECKOW JIOTUKM CIOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO MBIIUICHUS



oOy4aromuxcs, I03BOJISET UM CTPOUTh CBOM PACCYXk/IECHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yuyeOHOM Kkypce «Aurebpa U Hadajga MaTEeMaTHUYECKOTO aHAJIN3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYECKOI'O MOJEIUPOBAaHUS, KOTOPbIE IMPU3BAHBI
CIocoOCTBOBAaTh (OPMUPOBAHHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHbIX
CUTyallul, MCCIEAOBAaHUS ASTUX MOJENECH C MOMOIIBIO ammapara aiareopbl u
MaTe€MaTUYECKOr0 aHaJIn3a, WMHTEPHPETALHH TOJYYEHHBIX pPE3yJbTaToB. Takue
3a/1aHUsl BIUIETEHBI B KaXKIbI U3 Pa3JeioB NPOrpaMMBbl, TIOCKOJIBKY BECh MaTepral
y4eOHOro Kypca IIMPOKO MCHOJB3YETCS I pelleHUsl NMPUKIAAHbIX 3axad. [lpum
pPEIIEHWH  pEeaJbHbIX  MPAKTUYECKUX  3a7ad  oOydyaromuecss  pa3BUBAIOT
HaOJI0JaTEIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJb30BaTh  AHANOTMI0, o0000HmaTh M  KOHKPETH3UPOBaTh  IMpoOseMy.
JlesTenbHOCTh 1O  ()OPMHUPOBAHMIO HABBIKOB PpEUICHMS] MNPUKIAAHBIX 3a7a4
OpPraHMU3YETCs B MIPOLIECCE N3YUYEHUS BCEX TEM YUEOHOro Kypca «Anredpa u Hadasa
MaTEeMaTUYECKOrO aHaJIN3ay.

Ha u3yuenue yueOHOro Kypca «Anredpa 1 Hayajaa MaTeMaTHUYECKOro aHaJIn3ay

oTBoauTcs 272 4vaca: B 10 kimacce — 136 gacoB (4 yaca B Henenro), B 11 kimacce —

136 dacoB (4 yaca B HEJIEINIO).



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Amumos II. A., Konsrun 0. M., Tkauéa M. B. u np.AnreOpa u Hauana
MaremaTudeckoro anHanuza. 10-11 kmaccel. ba3oBelii U yriryOaEHHBIN ypOBHH.
VYuebnuk.M.: IIpocsemienue,2023

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

EpmoBa A.Il., T'ono6oponpko B.B. «Bcs mikonmpHass marematuka B
CaMOCTOSTENIbHBIX U KOHTPOJIbHBIX padoTax. Anredpa 10-11. M: Mnekca.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI N PECYPCbI
CETU UHTEPHET
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