AHHOTaUMsA K padoyel nporpaMmMe y4eOHOro npeamera
«AJdre0pa 1 HaYaJIa MATEMATHYECKOI'0 AHAJIU3A)
(Yray6aennsiii yposens) 10-11 kiaace
2024-2025 y4yeOHbl1ii rojg

PaGouas nporpamma no anredpe u Havanam a”anusa aiasg 10-11 kmaccos
pa3paboTaHa Ha OCHOBE KOHCTPYKTOpa pabOuyux MpOrpaMM M COOTBETCTBYET
yueOHuKYy Aunrebpa M Havajna MareMmarhyeckoro anamuza. 10-11 kmaccsl:
y4eOHUK JJIs 0011e00pa3oBaTeIbHBIX OpraHu3aiuii: 0a30Bbld U YriayOJeHHBIN
ypoBenb / III..A. AnumoB, FO.M. Konsarun, M.B. Konsrun, M.B. Tkauésa u np.
— M.: [IpocBenienue, 2024.

Pabouasi yueOHas1 pa3paboTaHa Ha OCHOBE

v’ ®enepansHoro 3akona «00 oOpasoBanun B Poccuiickoit Deneparum»
o1 29.12.2012r. Ne 273-®3;

v Tlopsiaka pa3pabOTKH M YTBEPKAEHUS (enepalbHbIX OCHOBHBIX
00111e00pa30BaTeNbHBIX MPOTPAMM, YTBEPXKAEHHOTO MPUKa3oM MUHUCTEpPCTBA
npocsetieHus: Poccuiickoit ®eaepanun ot 30.09.2022 Ne 874;

v’ ITucemo Munnpocsemienust Poccun ot 20.03.2023 Ne 03-T1T"-MI1-7643

«O BBeieHUY (PeepaibHBIX OCHOBHBIX 00I1€00pa30BaTEIbLHBIX IPOTPAMMY;

v IluceMo Munnpocsemienuss Poccun ot 16.01.2023 Ne 03-68 «O
HaAIPaBJICHUN UHPOPMALIUN;

v IIuceMo Munmnpocsemenus Poccun ot 03.03.2023 Ne 03-327 «O
HaAIPaBJICHUH UHPOPMALIUN;

v Ilpukaza Munnpocsemenus Poccun ot 30.09.2022 Ne 874 «O6
YTBEPKJEHUU TOPsAKA Pa3pabOTKH U yTBEPKIEHUS (eAepalbHbIX OCHOBHBIX
00111e00pa30BaTEIbHBIX TPOTPaAMM);

v  OCHOBHOI  00pa3oBaTeNbHOM  IPOrpaMMbl  00Pa30BATEILHOTO
yupexaenus, paspaborannoit Ha ocHoBe PI'OC u ®OOIL

[Iporpamma ompenenser OOIIyIO CTpaTerdio OOyYeHHS, BOCIUTAHUS H
pa3BUTHs, O0YyYaIOIMIUXCA CPEICTBAMHU Y4YE€OHOTO TpPEIMETa B COOTBETCTBHH C
LESIMU U3Y4YE€HUSI MATEMATUKH.

Anre0pa u HayaJla MaTEMAaTHYECKOTO aHaJIM3a SBISETCS OJHUM W3 Haubolee
3HAYMMBIX B TMPOTpaMME CPEIHEro OO0IIero oO0pa3oBaHUs, MOCKOJBKY, C OJIHON
CTOPOHBI, OH OOecrHeuynBaeT HWHCTPYMEHTAJbHYIO 0a3zy [JIsi H3y4YeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBITIUICHHE OO0YYaIOIUXCS Ha YPOBHE, HEOOXOIUMOM JIJISi OCBOCHUS
nH()OPMATHKH, 0OIIECTBO3HAHMSI, UCTOPHH, CIOBECHOCTH U IPYTUX JAUCIHIUIAH. B
pamMKax JaHHOTO Y4eOHOro Kypca OOydaromiuecsl OBJIJEBAIOT YHUBEPCATbHBIM
S3BIKOM COBPEMEHHOW HayKd, KOTOpas (OPMYIHPYET CBOM JOCTIKEHHUS B
MareMaTH4eckoi dopme.

VYueOHbIil Kypc anreOpsl M Hadal MaTEMaTUYECKOrO aHalih3a 3aKJIaJlbIBaeT
OCHOBY [Ji1 YCIICIIHOIO OBJIQJICHUS] 3aKOHaMu (PU3UKU, XUMUHU, OHOJIOTHUH,
MMOHUMAHHSI OCHOBHBIX TEHACHIIUN Pa3BUTHUS SKOHOMUKH U OOLIECTBEHHOU >KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX UHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCMOJIb30BaTh WX I JajbHEWllero oOpa3oBaHus U B

HOBCCI[HCBHOﬁ Ku3HU. B TO XKe BpCMs OBJIAACHHC a6CTpaKTHBIMI/I Hn JJOIr'M4YCCKH



CTPOTUMHU KOHCTPYKIUSMHU anreOpbl M MaTeMaTHYECKOrOo aHalIh3a pa3BHBACT
YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JIOKa3bIBaTh
YTBEPXKACHHUS C TIOMOIIBIO MHIAYKIMH U PAacCyXIaTh JACTyKTUBHO, MCIOIb30BaTh
000011IeHHEe W KOHKpEeTH3allhio, a0CTparupoBaHWE U aHAJIOTHI0, (OPMHUPYET
KpeaTHBHOE U KPUTHUYECKOE MBIILIICHHE.

B xonme m3yueHust yueOHOro Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO
aHaM3a» O0yYaroIIuecsl MONYYaroT HOBBIM OMBIT PEHICHUS MPUKIATHBIX 3a7ad,
CaMOCTOSITETTLHOTO TOCTPOCHHSI MaTeMaTHYECKUX MOJENEH peabHBIX CHUTYaIlHid,
UHTEPIPETAMd  TONYYCHHBIX  PEIICHUH, 3HAKOMATCA C  IpHUMepamu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEW B TMPHUPOJAE, HAyKe H HCKYCCTBE, C
BBIJIAIOITIMICS] MATEMaTHIECKIMH OTKPBITUSMHU U X aBTOPaMH.

Y4eOHbIli Kypc 007a7aeT 3HAYUTENBHBIM BOCIHTATEIBHBIM MOTECHIIUAIOM,
KOTOpPBI peanu3yeTcsi Kak uepe3 YyuyeOHbIH MaTepuall, CHoCOOCTBYIOIIHIMA
(GOpPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHerupuKy ydeOHOU
ACSTENLHOCTH, TPEOYIOUIEH MPOMOIDKUTENLHON  KOHIIEHTpAllMd  BHUMAaHWUS,
CaMOCTOSITETLHOCTH, AaKKypaTHOCTM ¥  OTBETCTBEHHOCTH 3a TIOJy4YCHHBIN
pe3ynbTar. B ocHOBe MeTOaMKK 00ydeHus anreOpe W HavyajaM MaTeMaTHYECKOTO
aHaIM3a JISKUT JACSITEITbHOCTHBIA MIPUHIIAIT O0YJICHHS.

B crpykType yuebHOro Kypca «Anredpa W Haudajga MaTeMaTHYECKOTO
aHaJM3a» BBIJCNICHBI CIEAYIONIUE COJepKaTebHO-MeToInYecKkue JuHun: «Yucna
U BBIUUCIEHUS», «DYHKIIMU U Tpaduku», «YpaBHEHUsI U HepaBeHCTBa», «Hauana
MaTEMaTUYEeCKOTO  aHaiau3a», «MHoxecTBa © JiorHMka». Bce oOCHOBHBIE
CoJlepKaTeNIbHO-METO/IMYECKUE JIMHUM H3Y4YaloTCd Ha TMPOTSIKEHUH ABYX JIET
o0ydeHUs Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHMs, C€CTECTBEHHO JOIOJHSS
JpyT Apyra W TOCTENEHHO HACHIMAsCh HOBBIMU TeMaMH U paszaenamu. J[aHHbIN
y4eOHBIH KypC SBJISCTCS HWHTETrPAaTUBHBIM, ITOCKOJIbKY OOBEIMHSIET B cebe
collepKaHHe HECKOJIbKUX MAaTeMAaTHMYeCKUX JHUCUMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MATEeMAaTHUYECKH aHaiu3, TEOpUs MHOXKECTB, MaTeMaTH4YeCKas
noruka u apyrue. [lo mepe Toro kak oOydarommecs: OBIafeBalOT Bce Oornee
IUPOKUM MATEMATHYECKHUM amrmapaTtoM, Y HUX MOCJIEeI0BaTeIbHO (GOPMUPYETCS U
COBEPIIIEHCTBYETCS yMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJENb peaJbHOU
CUTYalllud, IPUMEHATH 3HAHUS, MOJYYCHHBIC TIPU U3YyUYCHUU YUeOHOTO Kypca, JUIs
PENICHHS] CaMOCTOSATENHHO CHOPMYITMPOBAHHON MATEMATHIECKOM 3a7jauM, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpbHO-MeTOANYECKass JUHUS «YWcaa W BBIYHCICHUS» 3aBEpIIacT
dbopMupoBaHUE HABBHIKOB MCIOJIB30BAHUS JEHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOTrO o01miero oopa3oBanus. Ha ypoBHe cpeaHero o6iero
oOpazoBaHuss 0ocoboe BHHMaHUE yjaenseTcss  (OPMUPOBAHUIO  HABBIKOB
PAIMOHAIILHBIX BBIYUCIICHHUM, BKJIIOYAIONINX B CE0S MCIOJB30BAHHUE Pa3TUYHBIX
dbopM 3amucu YWCIAa, YMEHHE JeNaTh MPUKHUJKY, BBITIONHITh TPUOINKCHHBIC
BBIYHCIICHUS, OIICHUBATh YWCJIOBBIC BBIPAKEHHS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAaHTAMHU. 3HAKOMBIC OOYYArOMIMMCS MHOXECTBA HATYPAJIbHBIX, IEJBIX,
paIMOHAIBHBIX W JEHCTBUTEIBHBIX  YHCEN  JOTOJHSIOTCS  MHOXECTBOM



KOMIUIEKCHBIX 4YHCeI. B KakIOM U3 3THUX MHOXECTB pPacCMaTpUBAIOTCS
CBOICTBEHHBIE €My CleUU(PHUUECKHe 3aJauyd M ONEpaluu: JAeJICHUE HaLleo,
ONEpUPOBAHUE OCTAaTKAMM Ha MHOXKECTBE LEJBbIX YHCEN, OCOOble CBOWCTBA
pallMOHATBHBIX U UPPALMOHANIBHBIX YKCell, apuMETHUECKUE OTEpallnu, a TakkKe
W3BJICUYCHHE KOPHA HATypaJIbHOM CTEIEHW HA MHOXECTBE KOMIUIEKCHBIX YHCEII.
braromapst mocnenoBaTeNbHOMY PACIIMPEHHIO KPyra HCHOJb3yEMBIX 4YHUCEN H
3HAKOMCTBY C BO3MOKHOCTSIMH MX NMPUMEHEHUS JJIs1 PEUICHHS Pa3IMYHBIX 3a/1a4
dbopmupyetcst mpeAcTaBICHUE O €IUHCTBE MATEeMaTHKH KAaK HAyKH U €¢ pOJIu B
MOCTPOEHUU MOJENIed peaJbHOr0 MUpa, IIHPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aIH4.

JIuaus «YpaBHEHHSI M HEPABEHCTBA» PEAIM3YETCS HA MPOTSKEHUU BCETrO
oOydeHHs] Ha YpOBHE CpeJHero oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasznene llporpamMmbl MpEeayCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3ajad. B
pesynbrare oOydaromiMecs OBJaJAEeBAlOT PA3IMUYHBIMU METOJAaMHU  pelIeHUs
pallMOHATBHBIX, HUPPAIMOHANBHBIX, I[IOKA3aTEIbHBIX, JIOTAPUPMHUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajady,
cogepxkamux napaMmeTpsl. [loydyeHHbIE YMEHHUSI IIMPOKO HCIMOJB3YIOTCS TMpHU
UCCe0BAaHNN (DYHKIIUNA C TOMOIIBIO MPOU3BOJAHOM, MPU PEIICHUN MPHUKIIATIHBIX
3a/lay W 3aJla4 Ha HaXOXKJIeHHe HauOOJBIINX U HAMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conepkatenibHas JUHUS BKIIOYAeT B ce0s Takke (popMupoBaHUE YMEHUI
BBIMIOJHATHh  pacuyeThl 1o  ¢opmynaMm, MpeoOpa3oBaHUsi  palMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TaKKe BBIPAKECHMUIA,
collepKalluX CTerneHu u Jjorapudmel. biaromaps u3ydeHuro anreOpanyeckoro
Marepuajga [POUCXOAUT  JajbHEWIEe  pPa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBINUICHUS OO0y4Yarommxcs, (GOpPMHUPYIOTCS HABBIKH JIETYKTHBHBIX
paccykaeHu#, paboTbl C  CHMBOJIBHBIMH  (OpMamu,  MpECTaBICHUS
3aKOHOMEPHOCTE W 3aBHUCHUMOCTEH B BHUJE PAaBEHCTB U HEpPaBEHCTB. Anredpa
npennaraetr AQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHHsS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HATJSAIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH Kak
s13bIKa HAYKH.

ConepxarenpbHo-MeToanveckass JuHUS «DyHKIIMU ©u TpaduKW» TECHO
MeperieTaeTcss ¢ APYTMMH JIHHHSIMHU Y49eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE€ 33Ja€T MOCIIEI0BATEIbHOCTh U3yUYEeHUsI MaTepuaia. 3ydeHue cTeneHHOoMH,
MOKAa3aTeNbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKITHI, UX CBOMCTB
U TpadUKOB, WUCIOIB30BAaHUE (PYHKIIUN IS PENICHHs 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEANBHOM KU3HU TECHO CBS3aHO KaK C MATEMATHUYECKUM aHAIU30M,
TaK M C pEIIEHWEM YpaBHEHHl U HepaBeHCTB. [Ipu 3ToM OoiblIOe BHUMaHUE
yaensiercss GOPMUPOBAHUIO YMEHHUS BbIpa)xkaTh (popMynamMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYMHAMH, HCCIEI0BATh MOJyYCHHbIE (PYHKIHMH, CTPOUTH HX
rpaduku. MaTtepuan 3TOi COAEpKATEIbHONW JTMHUM HAIICJICH Ha Pa3BUTHE YMEHUU
W HABBIKOB, MO3BOJISIIOIIMX BBIPAXXKATh 3aBUCHMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoON ¢dopme: aHATUTUYECKOU, rpaduyeckoi u cioBecHOU. Ero uzydyenue
CIOCOOCTBYET PAa3BUTHIO AJITOPUTMUYECKOTO MBIIUJIEHUS, CHOCOOHOCTH K



0000IIEHNIO U KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHATIOTH.

CopnepxarenbHas nuHusa «Hadana maTeMaTH4ecKOro aHajau3a» MO3BOJIAET
CYLIECTBEHHO PAaCUIMPHUTh KPYTI KaK MaTeMaTHYECKUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYIHBIX OOyYarolmuMmcs, TaKk KaK y HHUX HOSIBISIETCS BO3MOXHOCTb CTPOMTH
rpa@uky  CcNOXHBIX (YHKLIMM, ONpeAensTb UX HauOOJbIIME M HAWMEHbLINE
3HAUEHUS, BBIYUCIATH IUIOMIAAM (QUTYp U OOBEMBI Tell, HaXOJIUTh CKOPOCTH H
YCKOpeHHs TmpoueccoB. JlaHHas coxaep)kareiibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TMOCTPOEHUS MAaTEMaTUYECKUX MOJENe peanbHbIX CUTYyaluil,
MO3BOJISIET HAXOJIWUTh HAWJIy4lllee pEUIeHUE B MPUKIAJAHBIX, B TOM YHUCJIE
COLIMAJIbHO-DKOHOMHMYECKHX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHUYECKOIro
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JTOTUYECKOTO M
KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUW pacClO3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTUKH B HayKe, TEXHUKE W HcKyccTBe. OOydaromuecs: y3HarT O

BBIJIAIONINUXCS Pe3yJbTaTax, IOJYYECHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKHU Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxaTtenbHO-MeTOAMYECKas JTHHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsi DJIeMEHThl TEOPUU MHOXKECTB W MaTEMaTUYeCKOW JIOTUKU. TeopeTHKo-
MHOXECTBEHHBIC TIPEACTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIHHOM MaTeMaTHKU
U TpeajiaraloT HamOoJiee YHUBEPCATbHBIM S3bIK, OOBEAMHSIONIMI BCE pa3Jesbl
MaTeMAaTUKA M €€ TMPWIOKEHHUI, OHHM CBA3BIBAIOT Pa3HbIE MaTEMaTUYECKHE
OUCHUIUIMHBL W WX TMPWIOKEHUS B enuHoe 1enoe. IlosToMy BaxkHO JaTh
BO3MOXXHOCTb OOy4aromeMycsi IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTE€MAaTHKHU W UCIIOJIb30BATh €0 JJIsI BBIPAKEHHSI CBOMX MBICIEH.
JIpyruM BaXKHbIM [PU3HAKOM MaTEMAaTHKUM KaK HAyKd CIEOyeT MpPU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHHWW M CIICIOBAHHE OIPEICICHHBIM
npaBuUjaM  MOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MATEMaTUYECKOM JIOTUKA CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHUYECKHUX
npaBui, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIIJICHUSI.

B yuyebnoM kypce «Anrebpa W Hauajga MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEIMPOBAHUSA, KOTOPHIE IMPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJCIEH pealbHBIX
CUTyalllid, WCCICAOBAHHUS JTHX MOJEICH C TOMOINBIO armapara ajireOpbl u
MaTeMaTU4eCKOro aHaliu3a, WHTEpHpeTaluyd MOJYYeHHBIX pe3ylbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKJIBIA U3 Pa3/iesIOB NPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca HIMPOKO HCIIONB3YETCS JUIsl PEIICHHUs NMPUKIAIHBIX 3axad. [Ipum
pPEIICHUM  pEATbHBIX  MPAKTUYECKUX  3a7ad  oOydJarommecss  pa3BUBAIOT
HaOJII0/IaTeTbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCTOJIb30BaTh  aHAJIOTHI0, O0000IaTh HM  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUICHUS] MPUKIATHBIX 3a/1ad
OpraHU3yeTCs B MpOLiecce U3YYEHUsI BCEX TEM yueOHOro Kypca «Anredpa u Havasia
MaTeMaTUYEeCKOr0 aHAIU3a.

Ha wusyuenue yueOHOro kKkypca «Anredpa M Hayvajga MaTEMaTUUYECKOTO



aHanu3a» oTBoauTcs 272 yvaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kiacce — 136 JacoB (4 Jaca B HEJIEIIO).






