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10 - 11 kaaccel

Pabouas mporpamma ydueGHOro kypca «AnreOpa M Hadaja MaTeMaTHMYECKOTO aHAJIN3a»
6a30Boro ypoBHA s oOydaromuxcsi 10 —11 kimaccoB pazpabotana Ha ocHOBe DenepabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIAapTa CpeaHero odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHM, NMPEABABIAEMbIX K MaTeMaTHUYeCKOMY OOpa30BaHMIO, U
TpaauUui poccuiickoro ooOpaszoBanus. Peanusanus nporpammbl 00ecledMBAEeT OBJIAJCHUE
KIIFOYEBBIMU KOMIICTCHUOUAMU, COCTABIIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA W HEIIPCPBLIBHOTO
0o0pa3oBaHUs, TEIOCTHOCTh OOMIEKYIhTYPHOTO, JTHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarONTUXCsl.

Kypc «Anrebpa m Hayala MaTeMaTHYeCKOTO aHAIHM3a» SBISETCS OJHAM W3 Hambolee
3HaYMMBIX B MpPOrpaMMe CTaplleil IIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OO€CIeYuBaAET
MHCTPYMEHTAIbHYIO 0a3y A M3y4EeHUs BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C Jpyrou
CTOPOHBI, (OPMHUPYET JIOTHYECKOE U aOCTPaKTHOE MBIIIJICHUE Y4YalIUXCsl Ha YpPOBHE,
HE00X0AMMOM JJIs1 OCBOEHUS KYpCOB MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JAHHOTO Kypca ydalluecs OBJIAJCBAlOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KOoTOpast (popMyaMpyeT CBOM AOCTHKEHHsI B MaTeMaTHuecKoi (opme.

Kypc anreGpbl ¥ Hauan MaTeMaTU4YECKOTO aHaJIM3a 3aKJa/bIBA€T OCHOBY JUIS YCIIECHIHOTO
OBJIQZICHUS 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOT MU, TOHUMAHUS OCHOBHBIX TEHACHLUI SKOHOMUKHI
U OOLIECTBEHHOW JKU3HHU, IO3BOJSIET OPHEHTHPOBATbCS B COBPEMEHHBIX LU(QPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO MCIIOJb30BATh UX B IIOBCEAHEBHOH Xu3HU. B Toxe
BpeMsl OBJIaZicHHEe aOCTPaKTHBIMU U JIOTUYECKH CTPOIMMM MAaT€MaTHYECKUMHU KOHCTPYKLUSAMU
pa3BUBaeT yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHUHHOCTb YTBEPXKJCHMS,
UCIOJb30BaTh 00O0OIIEHNE M KOHKPETU3aLUI0, a0CTparupoBaHUE M aHAIOTHUIO, (OPMHUpYET
KpEaTUBHOE U KPUTHUYECKOE MbIIUIeHHE. B Xo/e n3ydeHus aiareOpbl U Hayajal MaTeMaTH4ecKoro
aHajgu3a B CTaplleil HIKOJie ydyalluecs MOJy4aloT HOBBIM OMBIT PELICHUs NMPUKIATHBIX 3a]ad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOGHHS ~MaTeMaTHUYeCKMX MOJEIEeH pealbHbIX CUTyaluid u
UHTEpOpPETallMd TOJIYYEHHBIX pPELICHUH, 3HAKOMATCA C IPUMEpaMU MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpUpOJE, Hayke M B HCKYCCTBE, C BBLIAIOUIMMHUCA MaTeMaTUYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6nanaeT 3HauuTeIbHBIM BOCIIUTATEIbHBIM OTEHIMATIOM, KOTOPBIA pealn3yeTcs Kak
yepe3 yueOHbI MaTepual, CliocoOCTBYIOIUN (GOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 cnenuduky ydeOHOW NesTenbHOCTH, TpeOyrollel CaMOCTOSTENbHOCTH, aKKypaTHOCTH,
MPOJOJDKUTEIHON KOHIEHTPAIIMY BHUMAHHUS M OTBETCTBEHHOCTH 3a MOJYYECHHBINH pe3ysbTarT.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTEeMaTH4eCKOTO aHallM3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «AnreOpa v Hauyajga MaTeMaTUYeCKOrO aHAIM3a» BKJIIOYAET CIEAYIOIIUe
coJiepKaTelbHO-METOIMUYecKue JUHUU: «YUucna W BblUMcieHus», «OyHKUMH H TpapuKu»,



«YpaBHEHUS U HEpaBEHCTBa», «Hauana mMaremMarnueckoro aHanusa», «MHOXKECTBA U JIOTUKA.
Bce ocHOBHBIE COIEpKATEIBHO-METOAUYECKUE JIMHUM H3Y4alOTCs HA INPOTSHKEHUHU JIBYX JIET
oOy4yeHHs B cTapuieil MIKOJe, eCTECTBEHHO MOMOJHSS IpYr Apyra M MOCTENEHHO HACHIIAsCh
HOBBIMU TEMaMHU U pa3zenamu. JJaHHbIN Kypc SBISETCS MHTETPAaTUBHBIM, IOCKOJIBKY 00bEINHSAET
B ce0e CcoJiepKaHHe HECKOJbKHX MaTeMaTHYeCKHX TUCHUIUIMH: aiureOpa, TPUTOHOMETpPHS,
MaTeMaTU4ECKUI aHajIu3, TCOPHUsI MHOKECTB U 11p. [1o Mepe Toro kak ydamuecs: OBJIaJIeBAIOT BCE
0ojiee IMUPOKUM MATEMAaTHYECKUM almapaToM, y HHX MOCIENOBATENbHO (QOpMHUPYETCS H
COBEPILICHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJEIb PEaIbHOM CUTYalluH, IPUMEHATh
3HaHUS, TOJyYEeHHBIE B Kypce «Anredpa M Hadajsa MaTeMaTHYECKOTO aHaIW3ay», IS PEeUICHUs
CaMOCTOSITEIbHO CPOPMYJIMPOBAHHONW MaTEeMaTHYECKOW 3aladyd, a 3aTeM HHTEPIPETHPOBATH
MTOJTy4EHHBIN pe3ynbTart.

CopepxarenbHO-MeTOANYECKas IMHUA «HKcaa 1 BBIYMCIIEHUS 3aBeplIaeT GOpMUPOBAHKE
HaBbIKOB HCIIOJIb30BaHUS JAEHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO HAYaTO B OCHOBHOM IIKoje. B
cTapuieil 1mkoyie oco0oe BHUMaHHE yaensercd (GOPMUPOBAHUIO MPOYHBIX BBIUMCIUTEIbHBIX
HAaBbIKOB, BKJIIOYAIOIIMX B ce0s HMCIOJIb30BAaHHE PA3NIMUYHBIX (POPM 3amucu JIEHCTBUTEIHHOTO
YUCJIa, YMEHHE PALMOHAJIBHO BBINOJHATh JNEHCTBUSA C HUMH, JENATh NPUKUIKY, OLICHUBATh
pe3ynbraT. OOyuwaromiuecss MOJIY4YarOT HAaBBIKM NPHUOMMKEHHBIX BBIYUCICHUN, BBINOJHEHUS
NeUCTBUI ¢ YyHMCliaMu, 3allMCaHHBIMM B CTaHAAPTHOU (QOpMe, HCIOIb30BAHUS MaTEMaTHUECKUX
KOHCTAHT, OLICHUBAHMSI YNCIIOBBIX BBIPAKECHUM.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peain3yeTcss Ha MPOTSHKEHUHM BCEro oOydeHHus B
CTaplied IIKOJE, IOCKOJbKY B KaXKJIOM pasJiesie MpOorpaMMbl NPETyCMOTPEHO pEeHICHUE
COOTBETCTBYIOLIMX 331a4. O0ydaronuecs OBIaIeBal0T Pa3InYHbIMU METOJaMH PELICHUS LEIIBIX,
palMoOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX, JOrapu(PMUIECKUX U TPUTOHOMETPUYECKUX
YPaBHEHHH, HEPABEHCTB U UX cUCTEM. [loirydeHHBIE yMEHHS UCIOJIB3YIOTCS MIPU UCCIIENOBAHUN
(GyHKIMH ¢ MOMOILBIO MPOM3BOJHOM, PEIIEHUM MPUKIAAHBIX 3a7ad W 3aJad Ha HaXOoXKIECHUe
HauOOJIBIINX U HAUMEHBIIUX 3HaueHUH (yHKuuu. JlaHHas colepKarenbHas JMHHUS BKIIOYAECT B
ce0s Takxke (POpMUPOBAHHE YMEHUH BBIIIOJIHATH pacu€Thl 110 GopMyliaM, IpeoOpa3oBaHus LIETbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAKCHHUH,
coJepXkalux creneHd M Jorapu¢msel. braromaps u3ydeHuro anreOpandyeckoro marepuana
IIPOUCXOJUT AajbHENIIee pa3BUTHE aITOPUTMHUECKOIO M aOCTPAKTHOTO MBIIIJICHUS y4aluXcs,
(GopMUpYIOTCS HaBBIKM JETYKTUBHBIX PpAacCyXJEHHUH, paboTel € CHMBOJIBHBIMU (OpMaMH,
IIPEJCTAaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PABEHCTB U HEpaBEHCTB. Ajnredpa
npeiaraer 3¢p¢eKTUBHbIE MHCTPYMEHTHI /ISl PELIeHUs MPAKTUYECKUX M €CTECTBEHHO-Hay4YHbIX
3a]1a4, HarJIAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConepxaTtenpHO-MeToAMUeCKast JIMHUS «DYHKIUU U rpa@uKu» TECHO IeperuieTaeTcs ¢
JPYTUMH JIMHUSIMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICJIE 3a1a€T MOCIIEI0BATEIbHOCTD U3yUEHUS
MaTepuaia. VM3ydeHue cTeneHHOH, MoKa3aTelbHOMU, JIorapu(MU4ecKol U TPUTOHOMETPUUYECKUX
(GyHKIUH, X CBOWCTB M rpadUKOB, UCHOJIb30BaHUE (PYHKUMH I pelIeHHs 3a7ad U3 JAPYrux
y4eOHBIX MPEMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK C MaTeMAaTUYECKUM aHAJIU30M, TaK U
C pelIeHrneM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHUE yenseTcs (opMUPOBAHUIO
YMEHUS BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY PasIMYHBIMU BEIMYUHAMM, UCCIIEIO0BAThH
MOJTy4eHHbIe (DYHKIMH, CTPOUTH MX Ipaduku. Marepuan 3Toi coaepkaTeNbHON JTMHUN HalleJIeH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJIAIOIIUX BBIPAKATh 3aBUCUMOCTH MEXAY BEIIMUMHAMU B
pa3nuyHOi opme: aHaTUTHYECKOH, rpaduueckoi u cioBecHOi. Ero m3ydyeHnue crnocobcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIEHHS, CIOCOOHOCTH K OOOOLIEHMI0O M KOHKPETH3allMH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHusA «Hagama mareMaTnyeckoro aHaiau3ay IO3BOJIAET CYILIECTBEHHO
pacuIMpuTh KPYr KaKk MaTeMaTHYECKUX, TaK ¥ MPUKIaJIHBIX 33124, TOCTYIHBIX 00yJaromumcs, y



KOTOPBIX MOSIBIISICTCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku QYHKIIUHN, OTIPEIeNIATh UX
HauOOJBIINE ¥ HAUMEHBIINE 3HAYCHUS, BRIYUCIATh IIOMAIn Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM M YCKOpEHHs ImpolleccoB. JlaHHasi colep)kaTelibHasi JUHUS OTKPBIBACT HOBBIC
BO3MOKHOCTU TIOCTPOCHHUSI MaTEMaTHYECKUX MOJIENCH peanbHbIX CHUTYyalllil, HAaXO0XKICHUS
HaWJIy4dIIero PEIICHUS B MPHUKIAIHBIX, B TOM YHCIIE COIHAIBHO-IKOHOMHUYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBaMH MaTEMaTHUYECKOTO aHaIHW3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOpMaTBHO-JIOTUYECKOTO M KPEATUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHHN pPacro3HABATh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHHMKE W HCKyccTBe. OOydwaromiuecs y3HAIOT O
BBIJIAIOILIUXCS Pe3yNbTaTaX, MOJYYCHHBIX B X0JI€ pa3BUTHS MaTEMaTHUKH KaK HAyKH, U UX aBTOPax.

ConepxarenbHO-MeToAMuecKast TUHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIICHA
3JIEeMEHTaM TEOPUU MHOKECTB. TeopeTUKO-MHOKECTBEHHBIE MPEJICTaBICHUS POHU3BIBAIOT BEChH
KypC IIKOJIBHOM MaTEeMaTHUKH W TpeaiaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIOMIAN
BCE paslenbl MaTeMaTHKd W €€ NPWIOKEHHH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKHE
TUCIUIUIMHBI B enuHoe 1enoe. [loaToMy BaKHO JaTh BO3MOXHOCThH IIKOJIBHUKY MOHUMATh
TEOPETUKO-MHOXKECTBEHHBIM SI3BIK COBPEMEHHOM MAaTeMaTHKA U HCIOJb30BaTh €ro s
BBIPQKEHUST CBOUX MBICIICH.

B xypce «Anrebpa m Hayajia MaTEMaTUYECKOTO aHATN3a» MPUCYTCTBYIOT TaK)Ke OCHOBBI
MAaTeMaTHYEeCKOTO MOJICTUPOBAHUs, KOTOpPbIE MPU3BaHBI C(HOPMHUPOBATH HABBIKK TOCTPOCHUS
MoJieNiel peasbHbIX CUTYalluld, UCCIEOBAaHUS 3TUX MOJENIel ¢ TOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYEeCKOTO aHajdn3a W WHTEPIpEeTalliyd TOJYyYeHHBIX pe3ynbTaToB. Takue 3amaHus
BIUIETCHBI B KaXIBIM W3 Pa3eliOB MPOTPaMMBI, MOCKOJbKY BECh Marepuai Kypca ITHPOKO
WCIIONIB3YETCs JUISl pelieHus PUKIaIHBIX 3a1a4. [Ipu pemeHnn peaabHbIX TPAKTHISCKUX 3a/1a4
yJamuecss ~ pa3BUBAIOT  HAOMIOAATENIbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, WCIOJb30BaTh AHAJIOTHIO, 0000IaTh W KOHKPETH3WPOBATh IMPOOIEMY.
JlesTenbHOCTh O (OPMHUPOBAHHWIO HABHIKOB PEIICHHS MPUKIATHBIX 3a/ad OpraHU3yeTcs B
MpoIiecce U3yUCHUsI BCEX TeM Kypca «Anredpa v Hadaia MaTeMaTHYECKOTO aHaTH3ay.

B yuebGHOM maHe Ha M3ydeHHE Kypca aiareOpbl M Hadajl MaTEeMaTHYECKOTO aHajau3a Ha
0a30BOM ypoBHE OTBOUTCA 2 Yaca B Heneno B 10 kiacce u 3 yaca B Henento B 11 kimacce, Bcero
3a 1Ba roga oOy4yenus — 170 gacos.



