AHHOTaUMs K padoyeii nporpamMme no matematuke A5 11 kiaacca 2023-2024 yueOHbIii
roj

Pabouas mporpamma ydeOHOTO mpeamera «VMaTeMaTHKa) COCTaBJICHA B COOTBETCTBUU C:
®enepanbHbIM 3aKOHOM OT 29.12.2012 1. Ne273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauum»

—®enepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA CPEIHETO OOIIETO
o0Opa3oBaHUs, YTBEPKIACHHOTO MTPUKA30M MHUHHUCTEPCTBA 00pa3oBaHus U Hayku PD ot 7 mas
2012 1. Ne 413, ¢ I3MCHECHHUSAMH U JIOIIOJTHCHUSIMU.
—1.0OcHoBHas 00pa3oBaTenbHas IPOrpaMMa Ha4aJIbHOTO 00IIero 00pa3oBaHus, YTBEPKICHHON
npukazom Ne341 ot 31.08.2023r.
OcHoBHast 00pa3zoBaresbHas IporpaMMa OCHOBHOTO OOIIero 00pa3oBaHus, yTBEPKICHHOM
npuka3zom Ne349 ot 31.08.2023r.
OcHoBHas 00pa3oBaTeIbHas IporpaMma CpeIHero 001ero o0pa3oBaHus, YTBEPKICHHON
npuka3zom Ne353 ot 31.08.2023r.
2. JloxanbHOro HopMaTuBHOTO akTa «Ilonoxenue o paboueil mporpamMme yueOHBIX PEAMETOB,
y4eOHBIX KypcoB, YueOHBIX Moayiel nenarora, peanusyromuiero ®I'OC HOO, ®I'OC 000,
OI'oC COO, @OIT HOO, ®OIT OO0, ®OIT COO», yrBepxaeHHoro npukazoM Ne346-O ot
31.08.2023r.
Y4eOHuKk:
1. AnreOpa u Hayasia MaTeMaTHYECKOTo aHau3a : 11 kiacc : yueOHMK A7 yyalmuxcst
o0meoOpazoBaTenbHBIX yupexaeHuii / A. I'. Mepansk, JI.A.Homuposckuii, B. b. [Tononckuii,
M. C. Sdxup. — M. :Benrtana-I'pad.
2. T'eomerpust 10: yueOHUMK IS ydammxcs oOIeoOpa3oBaTeNbHBIX YUpekaeHUN / Mep3msk
A.T',ITomouckuii B.b, SAxup M.C Mocksa «Benrtana-I"pad», 2017

LEJIN U3YYEHUA YYEFHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTHMYECKOTO aHajIn3a» SBIIETCS OJHUM U3 Hauboliee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecre4nBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3Y4YeHHUS BCEX ECTECTBEHHO-HAayYHBIX KypCOB, a C JIpYyrou
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE U aOCTpaKkTHOE MBIILJICHUE Y4Yalluxcs Ha YpPOBHE,
HEO0OXOIMMOM JUJIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax nanHOTO Kypca yyamiuecs OBJa/IeBalOT YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHOM HayKH,
KoTopas (GopMyIupyeT CBOM TOCTHKEHUSI B MaTeMaTu4eckoii opme.

Kypc anreGpbl 1 Hayan MaTeMaTHYeCKOrO aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCIEIIHOTO
OBJAJICHUS] 3aKOHaMHU (U3MKH, XUMUU, OHUOJOTHH, TOHHUMAHHUS OCHOBHBIX TEHJICHIIUA
SKOHOMHMKH M OOIIECTBEHHOU >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOIb30BaTh UX B MOBCEIHEBHON KU3HHU. B TOXeE
BpeMsl OBIIaJIcHHE aOCTPAKTHBIMH W JIOTHUECKU CTPOTUMH MATeMAaTHUYECKUMHU KOHCTPYKIIHUSIMHU
pa3BHBaeT yMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKICHUS,
WCIOJIb30BaTh 0000IIeHNe W KOHKPETH3aIMio, abcTparupoBaHHE M aHaloruio, (popmupyer
KpeaTHBHOE U KPUTHUYECKOE MBIILIeHHE. B xo/e u3ydenus anreOpbl M Hayal MaTeMaTHYECKOTO
aHallM3a B CTapIIel MIKOJIEe yJalluecs MOJIy4aloT HOBBIA OTMBIT PEUICHHS MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ MOCTPOCHHSI MATEMaTUYECKUX MOJENEHd  pealbHbIX CUTyallud U
WHTEPIPETAIIMN  TOJYYEHHBIX pEIICHUHN, 3HAKOMSTCS C MpPUMEpaMH MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTE B MIPHUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOIIUMUCSI MATEeMAaTHUYECKUMU
OTKPBITHSIMU B UX aBTOPAMH.



Kypc ob6nanaer 3HAaUMTENbHBIM BOCHHUTATENBbHBIM IOTEHLIMAIOM, KOTOPBIA pearu3yercs
Kak 4epe3 yueOHbII MaTepuall, CIioCOOCTBYIOIIUN (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS,
TaK M 4Yepe3 CHenu(uKy Yy4eOHOW JesATeNbHOCTH, TpeOyromeil CcaMOCTOsTEeIbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIbHOW KOHIEHTpAllMM BHUMAaHUS U OTBETCTBEHHOCTH 32
IIOJIY4EHHBIN pe3yibTar.

B ocHoBe meroauku oOyueHus ajiredpe U HayalaM MaTEMaTUYECKOTO aHaiMu3a JIEKUT
JEeSITEIbHOCTHBIN IPUHIUI 00y4YEeHHUSI.

Crpykrypa Kypca «AnreOpa 1 Hayana MaTeMaTUYECKOT0 aHAJIN3a» BKIIIOYAET CIEAYIOLINE
CoJIepXKaTeIbHO-METOANYEeCKUe JIMHUKM: «Yucna u BbeIUUCHCHUS», «DyHKIMH U Tpapukmy,
«YpaBHEeHHUS U HepaBeHCTBa», «Hauana marematuueckoro aHanuza», «MHOXKeCTBa U JIOTHKA».
Bce ocHOBHBIE copepKaTeIbHO-METOJANYECKUE JIMHUU M3Y4aroTCsl HAa MPOTSHKEHUH JBYX JIET
oOyueHusi B cTaplliell IIKOJIe, €CTECTBEHHO JAOIOJHSAA JIpYr Ipyra U MOCTENEHHO HaCBIIAsCh
HOBBIMM TeMaMU M pazjenaMu. JlaHHBI Kypc SBJSIETCS MHTErPAaTUBHBIM, IOCKOJBKY
oOpeauHsIeT B cebe CcoJiep’KaHWE HECKOJIbKMX MaTeMaTH4YecKUX JUCUUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMaTUYECKHUI aHaIu3, TEOpHsl MHOXKeCTB U Jip. [lo Mepe Toro kak yJamiuecs
OBJIaJIeBalOT BCE Oosiee MIMPOKUM MaTEeMAaTUYECKUM araparoM, y HHUX IOCJIeI0BaTeNIbHO
(dbopMUpyeTCs U COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTEeMaTUYECKyI0 MOJENb peallbHOMN
CUTYyalli, MPUMEHITh 3HAHUs, MOJIydeHHbIE B Kypce «Aurebpa M Hadajla MaTeMaTH4YEeCKOIrO
aHaJln3a», JJs PEUIeHHs] CaMOCTOSTEeNbHO c(hOpMYIMpPOBAaHHOW MaTeMaTHYeCKOM 3ajauu, a
3aTeM MHTEPIPETHUPOBATh MOIYUYEHHBIN pe3ynbTaT.

CopepxarenpHo-MeToAMYecKass  JUHUS — «Yucma W BBIUMCIIGHHSA» — 3aBepIlaeT
(hopMHUpOBaHHE HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTENIBHBIX YHCEN, KOTOpOEe ObUIO HAvaTto B
OCHOBHOM TIKoJIe. B crapmieii mkosie ocoboe BHUMaHHUE yuemnseTcs (OPMUPOBAHUIO MPOYHBIX
BBIYHMCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B Cce0sl HMCIOJIb30BaHHE DPA3IUYHBIX (PopM 3amucu
JNEHUCTBUTEIBHOTO YHCJIA, YMEHHE pAlMOHAJIBHO BBINOJHATh JACUCTBUS C HHUMH, JENATh
MPUKUAKY, OLEHUBaTh pe3yiabTar. OOydaromuecs TMOMY4al0T HaBBIKM MPHOIMKEHHBIX
BBIYMCIICHUM, BBIMIOJHEHUS ACWCTBUN C 4YHMCIaMH, 3alHCAaHHBIMU B CTaHAapTHOH ¢opme,
WCIIOJIb30BAHNS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YACIOBBIX BBIPAXKEHU.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peAlM3yeTcss Ha MPOTSHKEHHH BCEro OO0ydyeHUs B
CTaplied WIKOJE, IMOCKOJbKY B KaXXJIOM paslielie MpOorpaMMbl MPETyCMOTPEHO pelIeHUE
COOTBETCTBYIOIIUX 3a1a4. OOyuarouuecs: OBIaIeBalOT PA3IMYHBIMU METOJIAMHU PELICHHUS LIETIbIX,
paloHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEJIbHBIX, JJOTapU(PMUUECKUX U TPUTOHOMETPUYECKUX
ypaBHEHUH, HEPABEHCTB U UX cucTeM. [loaydeHHbIe yMEHUs UCIOIb3YIOTCS MPU UCCIEIOBAHUU
(GYHKIHME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 33aa4 M 3a7ad Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIOYAET B
cebs Taxxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacd€Thl Mo ¢GopmynaaMm, mnpeoOpa3zoBaHUs
LEbIX, PAlUOHAIbHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDAKECHHUM, a Takke
BBIPOKEHUH, COJEpKallNX CTerneHu W Jorapudmbl. brarogaps u3ydeHHIO aireOpanyeckoro
MaTepuaina MPOUCXOAUT JajbHeilee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAaKTHOTO MBIIUICHUS
ydammuxcsi, (OPMHUPYIOTCS HAaBBIKM JEIYKTHBHBIX PaCCYXJACHUU, pabOThl C CHUMBOJIHHBIMU
dbopMamMu, TpeICTaBICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHBIE HHCTPYMEHTHI IS PELICHUS TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 33Ja4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KakK sI3bIKa HAYKH.

CogepxarenpHo-MeToanueckass TuHUS «DyHKIUU U TpaduKim» TECHO MepervieTaercs ¢
OPYTUMHU JIMHUSIMU Kypca, TOCKOJbKY B KakOM-TO CMBbICIE 3ala€T TMOCIEI0BATEIbHOCTh
W3y4YeHHUs MaTepuana. V3ydeHHe CTENeHHOH, ToKa3aTelbHOH, JorapuMUUYEecKod U
TPUTOHOMETPUUECKUX (YHKIUH, UX CBOWCTB M TpadUKOB, HCIOIB30BaHHE (YHKIUH IS
pelieHus 3aJa4 U3 APYTruX Y4eOHBIX MPEIMETOB M pPEANbHON >KM3HH TECHO CBS3aHO Kak C



MaTEMaTU4YCCKUM aHAJIM30M, TaK U C pCHICHUCM ypaBHeHI/If/’I U HCPABCHCTB. HpI/I 9TOM 0O0JBIIIOE
BHUMAaHHE yjensercss (GOPMUPOBAHHUIO YMEHHUS BbIpaxaTb (HOpPMYITaMU 3aBHCHUMOCTU MEXIY
pa3NUYHBIMU BEJIMYMHAMH, HCCIEIOBATh MOJYYEHHBIE (DYHKIHMH, CTPOUTh WX Tpa(UKH.
Marepuann 3TOM COACP)KATEIBLHOM JIMHMM HAlEIeH Ha pPa3BUTHE YMEHUM W HAaBBIKOB,
MO3BOJIAIOIIMUX  BbIpaXaTb 3aBUCHUMOCTH MCXKAY BCJIMYHMHAMU B pa3quHoﬁ q)opMe:
aHAJIMTUYECKOM, Trpaduueckoi u cioBecHO. Ero wusyueHwe cnocoOCTBYeT pa3BUTHIO
AJITOPUTMHUUICCKOT'O MBINIIJICHU A, CIOCOOHOCTH K 000 6HI€HI/IIO u KOHKPCTHU3alWH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas uHus «Havama mareMaTnyeckoro aHaiau3ay IO3BOJIAET CYILIECTBEHHO
PaCIIupUTh KPYTI' KaK MaTEMATUYCCKUX, TaK U IIPUKIIAJHBIX 3aaa4, JOCTYIIHBIX O6y‘IaIOHII/IMC$I, y
KOTOPBIX MOSIBIISIETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Ipapuku QyHKIUH, ONpenesaTh ux
HauOOJILIIINE U HAUMEHBIINE 3HA4YCHUs1, BBIYUCIIATH IIIOIIAIU (1)I/Il"yp 1 00BEMEI TCJI, HAXOJUTH
CKOPOCTHM U YCKOpPEHHs IHpoleccoB. JlaHHas cojaep)kaTrenbHas JMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TIIOCTPOCHUA MATEMATHYCCKUX MOI[GJ'IGI\/'I PCATBbHBIX CHTyaHHﬁ, HaXO0XJICHU
HaWJIydmero pCeucCHus B MNPUKIAAHBIX, B TOM YHCJIC COLNUAJIBHO-DKOHOMHNYCCKHX, 3aJaadax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOTO aHalu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(OopMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIICHUS, (OPMUPOBAHUIO YMEHMH pacro3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTHUKU B HayKe, TEXHHKE M HCcKyccTBe. OOydaromuecs Y3HAIOT O
BBIJAIOIIUXCA pE3yJibTaTaX, IMMOJYYCHHBIX B XOJ€ pPa3sBUTUA MAaTEMAaTUKW KaK HAYKHM, U HX
aBTOpax.

CopepxarenpbHo-MeTOANYECKask TUHUS «MHOXKeCTBa U JIOTMKa» B OCHOBHOM TOCBSIIIEHA
JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBECHHBIE ITPEICTABICHNS IIPOHU3BIBAIOT BECH
KypC IIKOJbHON MaTeMaTHKH W IpeJylaratoT Hauboyiee YHUBEPCAIbHBIN A3bIK, 00BbEIUHIOINI
BCE pa3feiabl MaTEeMaTHUKU M €€ INPUIOKCHHM, OHM CBA3BIBAIOT DPAa3sHble MaTEMATHYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [[oaToMy BaXHO JaTh BO3MOYKHOCTBH UIIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIA A3BIK COBPEMEHHOM MaTEMAaTHKHM W HCIOJIB30BaTh €ro s
BBIPAJKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hadana MareMaTHUYeCKOIO aHaJIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTU4YEeCKOT0 MOJEIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMHPOBATH HABBIKM MOCTPOCHMS
MojieNiel peanbHbIX CUTYyallUil, UCCIEOBAHUS 3TUX MOJIENEN C MOMOIIbIO anmnapara aareopsl u
MaTeMaTUYECKOr0 aHajau3a M MHTEPIpPETAaluy IIOJYy4YCHHBIX pe3ynbTaroB. Takue 3anaHus
BIUIETCHBI B KaXKAbI M3 pa3[elIOB IMPOrPAMMBI, IOCKOJIBKY BECh MaTepuan Kypca LIMPOKO
HCIOJIb3YETCs I pEeLIEHUs MPUKIaIHbIX 3a1a4. [Ipy pemennn peanbHbIX IPAKTUYECKUX 3a/1a4
yJamuecs:  pa3BUBalOT  HAOJIIONATENBHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbcs, HCIOJb30BAaTh aHAJIOTHIO, O00OOIIATP M KOHKPETU3MPOBATH IpOOIEMYy.
JleaTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB DPELICHMS NPUKIATHBIX 3a7ad OpraHusyercs B
Ipolecce U3y4eHus Bcex TeM Kypea «Asredpa U Hauala MaTeMaTHYeCKOTo aHAJIN3ay.



