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HOACHUTEJBbHASA 3AIIUCKA

PaGouass mporpamma yueGHOro Kypca «Ajiredpa M Hadaja MAaTeMaTHYECKOI'O aHAIM3a»
6a3zoBoro ypoBHs s oOydarommxcs 10 kmaccoB paszpaborana Ha ocHoBe DenepanbHOro
roCyJIJapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHJapTa CpenHero oduiero odpa3oBaHHs, ¢ y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABIBISIEMBIX K MAaTeMaTHUYECKOMY O0pPa3OBaHHIO, U
TpaJuIMil poccuiickoro oOpazoBaHus. Peanm3amusi mporpamMmbl 0OecleuynBaeT OBJAJCHHE
KIIFOYEBBIMU KOMIETEHIIUSMH, COCTABILSIIOIIMMHU OCHOBY JUJISI CAaMOPa3BUTHS M HEMPEPBHIBHOTO
o0pa3oBaHMs, LETOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOT'O M ITO3HABATEIHLHOT'O DPA3BUTHUSA
JUYHOCTH 00 yUarOIIUXCsl.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayaima MaTeMaTHYECKOTO aHAM3a» SIBISETCS OJHUM M3 Hamboee
3HAYUMBIX B MPOrpaMMe CTapIIel IIKOJbI, ITOCKOJbKY, C OJHOW CTOPOHBI, OH O0ECIeUnBaCT
MHCTPYMEHTAJIbHYIO 0a3y JUIs W3YYeHHs BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JIpYrou
CTOpOHBI, (OPMHUPYET JOrMYeckoe M aOCTPaKTHOE MBINUICHUE YYalllUuXCs Ha YpPOBHE,
HE0O0XOMMOM JIJISI OCBOCHHS KypCOB HH(OPMATHKH, OOIIIECTBO3HAHHUS, HCTOPUH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydJamluecsl OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HAaYKH,
KOoTOpasi OPMYJIMPYET CBOU JOCTHKCHHUS B MATEMaTH4 €CKOM (opme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOrO aHAIM3a 3aKJaJbIBa€T OCHOBY ISl YCIEIIHOTO
OBJIAJICHUS 3aKOHAMU (DM3UKU, XUMHUH, ONOJIOTHH, TOHUMAaHHS OCHOBHBIX TEHICHIIUH IKOHOMHKHU
U OOIIECTBEHHON JKWU3HU, TIO3BOJSIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIONB30BaTh MUX B MOBCEIHEBHOW JXM3HU. B ToXe
BpeMs OBJaJIecHHE a0CTPAaKTHBIMU M JIOTUYECKH CTPOrMMH MAaTEMaTHYECKUMH KOHCTPYKIUSIMHU
pa3BHBaeT yMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPXKICHUS,
WCIOJIb30BaTh 0000IIEHNE W KOHKPETH3allHi0, abCTparupoBaHHe M aHaJIOTHio, (QopMHUpyeT
KpEaTHBHOE U KPUTHYECKOE MbllUIeHHEe. B xone u3yuenus anreOpsl U Hayaja MaTeMaTHYeCKOro
aHalM3a B CTaplIeil IIKoJe ydJalluecs MOJy4yaloT HOBBIM OIBIT pelIeHus MPUKIaTHBIX 3a/ad,
CaMOCTOSITENIbHOTO ~ MOCTPOGHHUS  MaTEeMaTHUYEeCKUX MOJeNeld pealbHbIX CHUTyalluil u
UHTEPNPETAlMN TOJYYEHHBIX pEIIEHUH, 3HAKOMATCA C TMpUMEpaMH MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH B MPUPOJIE, HAYKE MU B HCKYCCTBE, C BBIAAIOIIUMHUCA MaTEMaTUYECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

Kpr 06J'IaI[a€T 3HAYUTCJIbHBIM BOCIIMTATCIIbHBIM ITIOTCHITUAJIOM, KOTOpLIfI pCaIn3yeTCAa KaK
gyepe3 y4eOHBIH MaTepual, CliocoOCTBYIONIHI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMS, TAK U
yepe3 cnenuduky ydeOHOH AeATENbHOCTH, TPEOYIOIIeH CaMOCTOATEILHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKHTGJ'II:HOfI KOHILICHTpallM BHUMAHHWA U OTBETCTBECHHOCTH 3a HOJ'Iy‘ICHHBIfI PE3yJbTaT.

B ocHoBe Meronuku oOydeHHsl aiaredpe M HadajlaM MaTeMaTH4YEeCKOr'o aHajiu3a JIEKHUT
JeSITeIbHOCTHBIM MPUHITUI 00YUYEeHHUS.

CtpykTypa Kypca «Anredpa u Hadalla MAaTEMaTHYECKOTO aHAIN3a» BKIFOYAET CIACHYIONIHe
COZIep)KAaTEeIbHO-METOANYECKIEe JIMHUM: «Yuciaa W BeUUCIHCHU», «DyHKIUM U Tpadukmy,
«YpaBHEHHUS U HEpaBEeHCTBa», «Hauana maTreMatnueckoro anammza», «MHOXECTBA U JIOTUKa.
Bce ocHOBHBIE cojepKaTebHO-METOIUUECKUE JIMHUU HW3YYalOTCs Ha MPOTSHKEHUU JBYX JIET



o0ydeHus: B CTaplled IIKOJe, €CTECTBEHHO JAOMONHSA APYr Apyra M MOCTENEHHO HAaCBIIAsICh
HOBBIMHU TEMaMH U pazfenamu. JlaHHbIN Kypc SIBJISIETCS UHTETPaTUBHBIM, TOCKOJIBKY O0bEAUHSIET
B ce0e coaepkaHHE HECKOJbKMX MAaTeMaTH4YeCKUX JAUCHUIUIMH: anredpa, TpPUTOHOMETpus,
MaTEMaTHYECKUH aHaJIN3, TEOpUsA MHOXKECTB U Ap. 1o Mepe Toro kak ydamuecs OBJIaJAECBAIOT BCE
Ooslee MIMPOKMM MAaTEMAaTHYECKHM ammapaTtoM, y HHX MOCIeI0BaTelIbHO (opmupyercs u
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MaTEMATHUECKYIO0 MOZENb PEAJIbHON CUTyalluu, IPUMEHATh
3HaHUS, MOJIyUYeHHbIE B Kypce «Anredpa M Hayajga MaTeMaTUYeCKOrO aHaIW3ay, Ul PEIIeHUs
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHON MaTeMaTH4YeCKON 3ajladu, a 3aTeM HHTEpPIpPEeTUPOBAThH
MTOJIY4EHHBIN PE3YJIbTAT.

Conep:kaTeabHO-METOIUYECKas JIMHUS «HKclia 1 BEIYUCIICHN» 3aBepiIaeT GOpMUPOBAHUE
HABBIKOB HCIOJIb30BaHUS I CTBUTENFHBIX YHCEN, KOTOPOe ObIIO HA4aTo B OCHOBHOH IIKoie. B
crapuieil IKoje ocoboe BHUMaHHE yiensercs (OPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B ce0sl MCIOJIb30BaHHE Pa3MUYHBIX (OPM 3amUCH JeHCTBUTEIHLHOTO
4YHUCJla, YMEHUE PalUOHAJIbHO BBINOJHATH JIEUCTBUS C HHUMH, AENaTh IPUKUIKY, OLCHUBAThH
pe3yibTaT. OOydwarouyecs: IMOJIy4arOT HABBIKM NPUOJMKEHHBIX BBIYMCICHUM, BBINOJIHEHUS
JNEUCTBUN C YMCIaMM, 3alIMCAHHBIMU B CTaHJAPTHOH (hopMe, MCIOJIb30BaHUS MAaTEMAaTUYECKUX
KOHCTAaHT, OLIEHUBAHUS YMCIIOBBIX BBIPDAKECHUMH.

Jluaust «YpaBHEHHS U HEPABEHCTBA» peaJIM3yeTcsl Ha NPOTSDKEHUU BCEro oOydeHUs B
cTapiieil IIKOJie, IIOCKOJbKY B KaXKJIOM pasjielie MporpaMMbl HpPEayCMOTPEHO pelLIeHue
COOTBETCTBYIOLIMX 3a/1a4. OOy4daronpecs oBJIaJeBaoT Pa3InYHbIMU METOAAMHU PELIEHUS 1IeIIbIX,
paLMOHAJbHBIX, HPPALIMOHAIBHBIX, IOKA3aTEJIbHBIX, JIOTapU()MUU €CKUX U TPUTOHOMETPHY E€CKUX
ypaBHEHUI, HEPAaBEHCTB U UX cHcTeM. [losydeHHbIe yMEHUS UCIOIb3YIOTCS MPH UCCIEI0BAaHUH
(GYHKIMI C MOMOIIBIO MPOU3BOJAHOM, PEIIEHUU NPUKIAJHBIX 3a7a4 U 3a7ady Ha HaxOoXJEeHUE
HauOONbIINX U HAUMEHBbIINX 3HAUeHUN QyHKIUU. J[aHHAs colepkaTenbHas JMHU S BKIOYAeT B
ce0s Takke GopMUPOBAHUE YMEHHH BBIMOIHATH pacy€Thl 110 hopMyram, mpeoOpa3oBaHus LEIbIX,
palOHaIbHBIX, UPPALlMOHATIbHBIX U TPUTOHOMETPHUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAKEHUM,
COZlep)KalllUX CTeNeHu W Jorapudmel. brarogaps W3ydeHHIO anredpanyeckoro Marepuana
MIPOUCXOANT JNajbHElIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOIO MBIIIJICHUS YUaILUXCS,
(bopMUpPYIOTCS HaBBIKM JAEAYKTHUBHBIX pacCyXAeHHH, paOoThl € CHUMBOJIBHBIMU (opmMamu,
MIPEJCTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE PaBEHCTB M HEpaBEHCTB. Ajredpa
npeziaraeT 3(pGeKTUBHbIE HHCTPYMEHTHI ISl PELICHHS TPAKTUUECKUX U €CTECTBEHHO-HayYHBIX
3a]1a4, HarJIsJHO 1IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK A3bIKa HAyKH.

ConepkatenbHo-MeToauuecKass JTUHUA «DYHKIUU U TpaQUKU» TECHO MeperieTaercs ¢
JIPYTUMU JIMHUSAMU Kypca, TOCKOJIBKY B KAKOM-TO CMbICIIE 33J]a€T OCIIeA0BATEIbHOCTh U3yUEHHUS
maTepuana. M3ydeHue creneHHOH, MOKa3aTeNbHOM, JorapuMUUECKOil U TPUTOHOMETPHYECKHX
(GyHKUMM, UX CBOWCTB M I'paUKOB, HUCMOJIb30BAaHUE (DYHKLUN JUIs pelleHUs 3ajad U3 JPYrux
yT-I€6HBIX npeaMEToB U peaHLHOfI KHN3HHU TECHO CBA3aHO KaK C MATEMAaTUYCCKUM aHAJIM30M, TaK U
C peLIeHreM ypaBHEHUH U HepaBeHcTB. [1pu 3Tom 6ob1110€ BHUMaHUE yaemsieTcs pOpMUPOBAHUIO
YMEHHUS BhIpaxaTh (pOpMyJamMH 3aBHCHUMOCTH MEXAY Pa3JMYHBIMU BEIMYMHAMH, UCCIEAOBATH
MOJIYYCHHBIC (YHKIIMH, CTPOUTh MX rpaduku. MaTepuan 3TOi copepKaTeaIbHOoN JIMHUK HalleIeH
Ha Pa3BHUTHUC YMCHI/II‘/JI M HAaBBIKOB, ITO3BOJIIOIIHX BbIpaXaTb 3aBUCUMOCTH MCXKAY BCIMYHMHAMU B
paznu4HOi (opme: aHAIMTUYECKOU, Tpaduueckor U cioBecHOU. Ero m3ydeHue cnocoOCTByeT
Pa3BUTUIO AJTOPUTMHUYCCKOIO MBINUICHUA, CIIOCOOHOCTH K O606HIGHI/IIO U KOHKpCTU3alUuH,
KCIIOJIb30BAaHUIO AHAJIOTHIA.

COZ[ep)KaTeJ'IBHaH mansg «Hagama maTemMaTmueckoro aHaiamsay I103BOJIICT CYHICCTBCHHO
paCiuprUTh KPYT KaK MAaTEMAaTUUCCKU X, TaK U MMPUKJIAJAHBIX 3aga4, JOCTYITHBIX o6yqa10ancsI, y
KOTOPBIX MOABJIICTCA BO3MOXKXHOCTb UCCIICA0BAThL U CTPOUTH Fpa(bI/IKI/I (bYHKIII/Iﬁ, OMpCaACIATbL UX
HanOOJIbIIIE U HAMMEHBIIINE 3HAa4YCHUs, BBIYHNC/LITH ITJIOIIaAu (I)I/II‘yp A 00BEMEI TCJI, HAXOJAUTH



CKOpPOCTM M YCKOpEeHHMs mpoueccoB. JlaHHass copepkaTeibHas JMHUS OTKPHIBA€T HOBBIC
BO3MOXXHOCTH ITOCTPOEHHS MAaTEMaTUYEeCKUX MOJENEH pEalbHbIX CUTyalud, HAaXO0XKICHUS
HaWJIy4yllero pelIeHUus B NPHUKJIAJAHBIX, B TOM 4YHUCJE COLMAJbHO-3KOHOMMYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMH MAaTEMaTHYECKOI'0 aHajM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO,
(hopMaNbHO-TOrMYECKOr0 U KPEaTHBHOI'O MBINUICHUS, (JOPMUPOBAHUIO YMEHUU PAaCIIO3HABATH
MPOSIBIICHUS 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHHKE M McKyccTBe. OOydarommecs y3HAIOT O
BBIJTAIOLIUXCS pE3YJIbTATaX, NOTYUYEHHBIX B XOJ€ PA3BUTHS MATEMAaTUKH KaK HayKH, U X aBTOpax.

ConepkatenbHO-MeTOAUYECKAs JTUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
JJIEMEHTaM TE€OPUU MHOKECTB. T EOPETUKO-MHOKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BECh
Kypc LIKOJIbHOM MaTEMAaTHKH M MpejiararoT Haubolee YHUBEPCAJIbHBIN A3BIK, 00bEIUHAIONINN
BCE pa3fenbl MaTeMaTUKHM M €€ NPUIOKEHUN, OHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCLUIUIMHBL B eAuHoe nenoe. 1loaToMy BaXHO JaTh BO3MOXKHOCTb IIKOJBHHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MaTEMaTUKM UM MCIOJIb30BaTh €ro s
BBIPAJKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa n Havajga MaTeMaTHYECKOr0 aHAJIM3a» IPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYECKOI0 MOCIMPOBAHMsS, KOTOPhIC MPU3BaHbI C(HOPMUPOBATH HABBIKM MOCTPOCHHUS
MOJIEJICH peaTbHBIX CUTYAIlHd, MCCIICAOBAHMS dTUX MOJIEIICH C MOMOIIBIO armapara aiareOpsl u
MAaTEeMAaTHYECKOTO aHalli3a W WHTEPIPETAMHA IOJYYCHHBIX pPE3yJbTaTOB. Takue 3aJaHus
BIUICTCHBI B KX W3 PA3JICTIOB ITPOrPAaMMBI, MOCKOJBKY BECh MaTepHall Kypca HIMPOKO
UCIIOJIL3YETCS JUIS PEUICHUS PUKIIAAHBIX 3a1a4. [Ipy pelieHuu peaibHbIX MPAaKTHUYECKUX 3a/1a4
ydyaiigecsi ~ pa3BUBAalOT  HAOMIOJATEIBHOCTh,  YMEGHHE  HAXOAWTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOIb30BAaTh aHAJOTHI0, 0000INATh W KOHKPETU3UPOBATH IPOOJIEMY.
JestensHOCTh IO (DOPMUPOBAHUIO HABBIKOB PEIICHUS IPHKJIAJHBIX 3ajlad OpraHu3yeTcs B
mporecce U3y4eHUs BCeX TeM Kypca « Anredpa U Hayalla MaTeMaTHIeCKOro aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4ueOHOM 11aHE Ha U3yueHue Kypca ajreOpsl U Hayal MaTEMaTUYECKOro aHajau3a Ha 6a30BOM
ypoBHE oTBOJUTCA 2 yaca B Henenmto B 10 kiacce u 3 yaca B Henenmo B 11 kiacce, Bcero 3a JBa
roja ooyuenus — 170 gacos.

COJEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucjaa v BbIYHCJIECHUA

Panronanbubie uncna. OOBIKHOBEHHbBIC U JIECATHYHBIC TPOOU, MPOLEHTH, OECKOHEUHBIE
nepuoanyeckue Jpodu. Apudmernueckue onepalud € palMOHAJIBHBIMU  YHCIIAMH,
peoOpa3oBaHusl YUCIIOBBIX BbIpakeHUH. IIpumeHeHne npoOeil W MPOLEHTOB Ui pEILICHUS
MPUKJIAJAHBIX 3374 U3 PA3JIMYHBIX OTPACIIEH 3HAHUN U peallbHOM )KU3HU.



JeiictBurenbHble uMcna. PanuoHaibHble W MppalUOHaJbHbIE unciaa. ApupMeTHYECKue
orepauuu ¢ JeiCTBUTENbHBIMU ynciaaMu. [IpuOimkEHHble BBIUNCICHUS, IIpaBUia OKPYTJICHHUS,
IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenb ¢ nenbiM nokasateneMm. CranmaprHas ¢opma 3alucu JeHCTBUTENIBHOIO YHCIIA.
Hcnonbs3zoBanue mnoaxozasmed (opMbl 3anucd  JEHCTBUTENbHBIX 4YMCET U pELIeHUS

MPAKTUYCCKUX 3a/1a4 U ITPCACTABJICHUA JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaiabHOH cTreneHu. JleficTBus ¢ apuMeTHIeCKUMU KOPHIMH
HaTypaJbHOHN CTEIEHHU.

CuHyc, KOCUHYC U TaHT€HC YMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHUCIIOBOTO apryMEHTa.

YpaBHeHHS 1 HEPAaBEHCTBA
ToxaecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHNUS.

[IpeoOpa3oBaHKe TPUTOHOMETPHUYECKHX BhIpaKeHUH. OCHOBHBIE TPHUTOHOMETPHUCCKHE
(hOpMYIBI.

VYpaBHeHue, kKopeHb ypaBHeHUsA. HepaBeHCTBO, pellieHrne HepaBeHcTBa. MeTo 1 HHTEPBAJIOB.
Perienue nienbix U 1poOHO-pallMOHATBHBIX YPaBHEHHUI U HEPaBEHCTB.

Pewiennie nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUUECKUX YPaBHEHUM.

IIpumeHeHue ypaBHEHHMI M HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3a1ad U 3a7ad U3
pa3uuHBIX 00acTel HAyKH U pealbHOM KU3HU.

DyHKkuun 1 rpadukn
®ynkuus, cnocoObl 3ananus GpyHkuuu. I'papux ¢pynxnuu. Bsaumuo oOpaTHble QyHKIIMH.

Ob6nacTth onpeneneHus © MHOXKeCTBO 3HaueHn QyHkunu. Hymu dynknun. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKIIUH.

Crenennas (yHKIHS C HaTypaJbHBIM M IeJbIM TIoKazaTeneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHS N-0i CTENeHH.

Tpuronomerpudeckass OKpPYKHOCTb, OIpe/e/ieHue TPUTOHOMETPHUECKUX (QYHKUIUN
YHUCIIOBOTO apryMEHTAa.



Havana MaTeMaTH4eCKOro aHAJIN3a

[TocnemoBaTebHOCTH,  CHOCOOBI  3aJaHUs  MOCJICAOBATEILHOCTCH. MOHOTOHHEIE
MOCJIEIOBATEIEHOCTH.

ApudmeTnueckass W TreoMeTpudeckas — IMporpeccud. beckoHewHo  yObIBaromias
reomeTrpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPHYECKON MPOTPECCHH.
dopmyna CIOXKHBIX MPOIEHTOB. Vcmonb3oBaHWE MPOTPECCUU IS PEHICHUs peajbHBIX 3a/aad
MIPUKIIAHOTO XapaKTepa.

MHoKecTBa H JIOTHKA
MHuoecTBO, onepanuu Haj MHOXkecTBaMH. [lnarpammel Oinepa—Benna. [IpuMeHnenne
TEOPETUKO-MHOKECTBEHHOI'O ammapara i1 ONHUCAaHUS PEAJbHBIX INPOLIECCOB U SBJICHUM, IpU

peleHuy 3a7a4 U3 APYyrux yueOHbIX TPEIMETOB.

OHpCI{GJ’IeHI/IC, TeopEMa, CICACTBUE, 1OKA3aTCIbCTBO.
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