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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydyeOHOTro npenmera «Anredpa U Hayajga MaTeMaTUYECKOTO aHAIIN3a»

Ha ypoBeHb cpenHero oomiero oopasosanus 10-11 kimace (yriyOieHHBIN ypOBEeHB) pa3paboTaHa
Ha OCHOBE:

®denepanpHoro 3akoHa oT 29.12.2012 r. Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit
Odenepariny ¢ K3MEHEHUSMU U JIOTIOTHCHHUSIMH,

denepanbHOT0 TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTAa CpEIHEro oOIIero
o0pa3oBaHMs, YTBEpXKICHHOrO TpuKazoM MuHHcTepcTBa mpocBelleHus: Poccuiickoit
Oenepannn oT 12.08.2022 Ne 732 «O BHeCeHUU M3MEHECHHH B (eepalibHBIN TOCY1apCTBEHHBIN
00pa30BaTeNbHBIN CTAaHAAPT CPEAHETO 00IIero 00pa3oBaHUNY;

@enepanbHOl  00pa3oBaTelNbHOM  MpPOrpaMMbl  CpeaHero  obuiero  oOpa3oBaHus,
YTBEPKICHHOW NpHKa3oM MunucrepcrBa mnpocseumieHus Poccuiickoit @enepanuy NpUKazom
Munucrepcrsa npocsenienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O06 yTBepKIeHUH
benepanbHOU o0pa3oBaTeNbHOM  TPOTrpaMMbl  CPEIHETO o01ero o0pa3oBaHU»
(3apeructpuposan 12.07.2023 Ne 74228);

OcHoBHOW  00pa3oBaTeNBHOM  MPOTPaMMBI  CpeOHEro  o0mero  oOpazoBaHUs
MVYHULIUIIAJIBHOI'O  OBLIEOBPA3OBATEJIBHOI'O VYYPEXJIEHUE «CPEJHAA
IKOJIA Nel TOPOJJA KNPOBCKOEy, yrBepxaeHHOl npuka3oM 1o mkose ot 29.08.2023 r.
Ne 144;

®denepanpHOl padoyeil mMporpaMMbl CpeHero o0Iero oopazoBanus. Anredpa u Havaisa
MaTematuueckoro ananusa. 10-11kmaccel.

VY4eOHblii Kypc «Anredpa M Hayalla MaTeMaTHYECKOrO aHAIMU3a» SBISAETCA OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro OOIIero oOpa3oBaHUs, IMOCKOJIbKY, C OJIHOU
CTOPOHBI, OH OOeCHeYrBaeT WHCTPYMEHTAIBHYIO 0a3y IS H3YYCHHs] BCEX ECTCCTBEHHO-
HAyYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET JOTHYECKOEe U abCTPaKTHOE MBIIICHUE
oOyJaromuxcsi Ha YypOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUU, CIIOBECHOCTH U JPYrHX JUCHHMIUIMH. B pamkax maHHOTO y4deOHOro Kypca
oOyJaromuecss OBJIAQJICBAIOT  YHUBEPCATBHBIM  SI3BIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTIKEHHS B MaTEMaTUUYECKOU (hopme.

VY4eOHblil Kypc anreOpbl MU Havyall MaTEeMAaTUYECKOTO aHAlM3a 3aKJIaJbIBA€T OCHOBY IS
YCIEITHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWOJOTMH, TOHUMAHHUS OCHOBHBIX
TEHJCHIIMA pPa3BUTHS DKOHOMUKH M OONICCTBEHHOW J>XWU3HHW, ITO3BOJSICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IMU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIB30BATh WX IS
JMaNbHEWIero oOpa3oBaHUWs W B TIOBCEJIHEBHOM JKM3HH. B TO ’ke Bpems OBJaJieHue
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIIMSMHU alnreOpbl 1 MaTeMaTHYECKOTO aHaIH3a
pa3BHBaeT YMCHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTBH, JOKa3bIBATh
YTBEPXKACHHSI C IIOMOIIBI0 WHIYKIIMH M PacCyXIaTh JIeAYKTUBHO, HCIIOIh30BaTh 00OOIICHHE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xome m3yuenus ydyeOHOro kypca «Anredpa M Hayala MaTeMaTHYECKOTO aHaIHM3a»
oOydaronuecsi MOJy4YalOT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MAaTEMaTHYEeCKHX MOJEICH pEealbHbIX CUTYyalluld, WHTEPIPETAlUd MOTy4EeHHBIX
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pelieHui, 3HAaKOMSITCS C MpUMepaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKEe U
HCKYCCTBC, C BBIAAIOIUMUCA MATEMATUYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHU.

YueOHblll Kypc 007amaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 yueOHbIH MaTepual, CrocOOCTBYIOMIMM (OPMUPOBAHUIO HAYUYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenupuky y4eOHON  JeATENbHOCTH, TpeOyromei
HpOI[OJ'DKI/ITeJ'IBHOI\/JI KOHICHTpaluu BHUMAaHUHA, CaMOCTOATCIBHOCTH, AKKYpPaTHOCTH u
OTBETCTBEHHOCTH 32 MOJYyYCHHBIN pe3yJIbTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMAaTUYECKOTO aHalIM3a JICKUT
JEeSTEIIbHOCTHBIA IPUHLUIT O0y4EHUS.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3ay» BBIIACICHBI
CIIEAYIOIINE COAEPIKATEIbHO-METOUUECKUEe JHHUU: «Yucna W BbIYMCICHUA», «DYHKIUU U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay, «Havana MaTemaTrdeckoro anaian3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE cOAEpKATETHLHO-METOAUYECKUE JIMHUM HU3YYarOTCS Ha MPOTSHKEHUU
JBYX JIET OOy4eHHsS Ha ypOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMu U pasjaenamu. J[aHHbBIA ydeOHBIH Kypc
ABIIIETCS. HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHSET B ce0e CoJAepKaHuE HECKOJIbKHUX
MaTeMaTHUYECKUX AMCLUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHau3,
TEOpHsl MHOXKECTB, MareMarhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MaTEMaTHYECKHUM allaparoM, Y HHUX TIOCIIEA0BaTEIHLHO
dbopMupyeTcss U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb PEeaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YUYEHUU Y4eOHOro Kypca, Al peuieHUs
CaMOCTOSITENIFHO CPOPMYIMPOBAHHONW MaTEeMaTHYECKOH 3ajadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CogepxarenpHOo-MeTOAMYECKass  JuHUS  «Yucna W BBIUMCICHHSD — 3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAayaTo Ha
YpOBHE OCHOBHOTO 001iero oopaszoBanusi. Ha ypoBHe cpeanero oOrmiero oOpazoBanusi ocodoe
BHUMAHHEC YACIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPAalMOHAJIBHBIX BI)I‘-II/ICJ'IGHI/II\/’I, BKJIFOYAKOIIIUX B
ce0st UCTONb30BaHNE PA3MUYHBIX (OPM 3aMUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BHITOIHATH
npUOIKEHHBIE BRIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIpAYKEHUS, pab0OTaTh ¢ MATeMaTHIECKUMU
KOHCTaHTaMH. 3HAKOMBIE O6y‘-IaIOIlII/IMC$I MHOXXCECTBa HATYpaJIbHBIX, LCJIbIX, PAllMOHAJIBHBIX H
I[CﬁCTBHTGHI)HI)IX qUCeJI AOIIOJHAKTCI MHOXECTBOM KOMIIJICKCHBIX YHCCII. B KaXXIO0M H3 OTUX
MHOXECTB pacCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(pHUUECKUE 3a1a4H U ONEpaIUH: JIeJIeHNe
HAIleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IEJIBIX YHCeNl, O0cOoOble CBOICTBa
pamrOHAJIBHBIX W HPPAlMOHAJIBHBIX YHCEII, apI/I(l)MeTI/I'—IeCKI/Ie Orcpanru, a TaKXKE HM3BJIICUCHUC
KOpHA HaTypaHBHOﬁ CTCIICHU Ha MHO>XXECTBEC KOMIIJICKCHBIX YHUCEIl. BHaFO)Iapﬂ
MOCNIEOBATEIHHOMY — PACIIMPEHHIO Kpyra HCIONb3yeMbIX HYHCET U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHsI IJIsl PEIICHUS PA3IMYHBIX 3a7a4 (popMHUpyeTCs MpeAcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IIOCTPOCHUH MOJIETIEN PEAIbHOIO MUPA, IIIUPOKO
HCIOJIBE3YIOTCSI 0000IIeHIE U KOHKPETH3aIusl.

Jluans «YpaBHEHHUS U HEPABEHCTBA» peaJM3yeTcsl Ha MPOTSIKEHUU BCETO OOydYeHHUS Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHuUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
NPEIYCMOTPEHO pelIeHHe COOTBETCTBYIONIMX 3aaad. B pesynbraTe o0ydarommecs: OBIaIeBalOT
pa3IMYHBIMM  METOJaMH pEUIeHHs] palUdOHAIbHBIX, HWPPALUOHATIBHBIX, TOKa3aTeNbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
coxepxamux napaMmerpsl. [lomydeHHble yMEHMs IIMPOKO HMCIOJIB3YIOTCS IIPU MCCIECIOBAaHUU
GbyHKIMI ¢ TOMOIIbIO TPOU3BOAHOMN, IPU PEIICHUN NMPHUKJIAJHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE



HauOOJIBIIMX U HAUMEHbIINX 3HaueHUH QyHKuuu. JlaHHas coneprKaTeiabHas JIMHUS BKIIOYAET B
cebs1 Tarke (GOpPMHUpPOBAHME YMEHHUH BBINOJHATH Pacué€Thl MO QGopmynam, Mpeodpa3zoBaHus
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAK)KE BBIPAXKECHUH,
coJepXkalx creneHd M Jorapudmel. briarogaps m3yueHuro anreOpanyeckoro marepuana
IPOMCXOOUT JalbHEHIee pPa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIJIEHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKM JIEAYKTHBHBIX PAacCyKACHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmaMu, peACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BU/I€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3pQeKTUBHbIC HHCTPYMEHTHI AJIs1 PELICHUs] IPAKTUUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aJja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxaTenpHo-MeToanYecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUICTaeTCs C
OPYTUMH  JIMHHASMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMbICIE  3adaéT
IIOCJIEAOBATEIbHOCT ~ M3YyYEHUs1  MaTrepuana. V3ydeHwe  CTENEeHHOW, ITOKa3aTelbHOMH,
JOrapu(pMHUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMH, UX CBOMCTB M Tpa(uKOB, UCIIOJIb30BaHHE
GyHKUMA s pemieHust 3a7ad U3 JAPYruxX Y4eOHBIX HPEIMETOB U PEATbHON >KU3HHU TECHO
CBS3aHO KaK C MaTéMaTHYECKUM aHaJIM30M, TaK U C PELIEHUEM YpaBHEHHU U HepaBeHCTB. [Ipu
5TOM OousiblllO€ BHUMaHUE Yyaensercs (OPMUPOBAHMIO YMEHHs BbIpaxaTb (OpMYyIaMu
3aBUCUMOCTH MEXJy Pa3jIMYHbIMU BEJIMYMHAMH, UCCIIEOBATh MOJTy4YEeHHbIE ()YHKIUH, CTPOUTH
ux rpadpuku. Matepuan 3TOH COJepKATENbHOW JIMHUM HAalENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaTb 3aBUCHUMOCTH MEXAY BEJIMYMHAMM B pazIU4HON (opme:
aHAJIUTHYECKOH, rpaduueckoil u cinoBecHOH. Ero wusydeHue crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHUs, CIIOCOOHOCTH K  OOOOINEHMI0O M KOHKpPETH3allHH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas uHusa «Havana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPyr KaKk MaTeMaTHMYeCKHX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJarolUMCs,
TaK KaK y HUX IOSIBJISETCS BO3SMOXHOCTh CTPOUTH I'paUKU CIOKHBIX (PYHKIUH, ONpeensiTh ux
HauOOJIbIIME U HAUMEHbILINE 3HAYEHUS, BBIYUCIATD IJIOMAAU GUryp u oOBbEMBI TN, HaXOIUTh
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHas cojepaTeiibHas JIMHUSA OTKPHIBA€T HOBBIE
BO3MO)XHOCTH IIOCTPOEHHUS MaTeMaTHYECKMX MOJENEH pPEalbHBIX CHUTyalludd, IO3BOJIAET
HaxXOJWTh HAWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLUUAIBHO-I)KOHOMHUYECKHX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI'0 aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abCTpakTHOr0, (HOPMATIBLHO-IOTUYECKOTO U KPEAaTUBHOIO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U HcKyccTBe. OOyuaronuecs
Y3HAIOT O BBIJAIOIIMXCS PE3y/bTaTax, MOJyYEHHBIX B XOJ€ Pa3BUTH MaTEMAaTUKH KaK HAyKH, U
00 uX aBTOpax.

CopepxarenpHo-MeTOAMYECKass JHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
DJIIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTMKO-MHOKECTBEHHBIE
IpEeCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpesiarailoT Haubolee
YHHUBEpPCAIbHBIA SI3bIK, OOBEAMHSIIONIMNA BCE pas3felibl MaTeMaTHUKUd U €€ MPUIOKEHHH, OHHU
CBSI3BIBAIOT pa3Hble MaTeMaTUUYECKHE TUCIUIUIMHBI U UX IPUIIOKEHUS B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXHOCTb OOy4arolleMycst IMOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIb30BaTh €ro AJIs BBIPAXEHHS CBOMX MbIciei. Jpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH CJIelyeT MPHU3HAaTh CBOWCTBEHHYIO €i CTpOroCTb
00OCHOBaHMH W  CJEJOBAHUE ONPENENEHHBIM IpaBUJIaM IOCTPOECHUS  JJOKA3aTENbCTB.
3HaKOMCTBO C 3JIEMEHTaMHU MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BHTHIO JIOTMYECKOTO
MBIIICHHUS] 00YYaIOIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIJICHHUS.



B yueOHOM Kypce «AnreOpa W Hadaja MaTeMaTHYECKOTO aHaju3a» MPHCYTCTBYIOT
OCHOBBI ~ MaT€MaTHYeCKOTO0  MOJEITUPOBaHUS, KOTOpbIE  MPHU3BaHBI  CIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJEICH pealbHBIX CUTYyalluid, WCCIICIOBAHUS ITUX
MOJIeNIell C TOMOIIBI0 ammaparta ajareOpbl W MaTeMaTHYeCKOro aHallu3a, WHTEPIPETaluu
MOJYYCHHBIX PE3YJIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXBIM M3 Pa3JeliOB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuaj y4eOHOTro Kypca IMUPOKO UCHOIB3YEeTCs IS PEIICHUS TPUKIATHBIX
3amady. llpu pemeHwm peambHBIX MPAKTUYECKUX 337ad  OOydYaromMecs pPa3BUBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATh MpoOiieMy. JleaTenbHOCTh MO (OPMHPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOIIECCE U3YUCHHSI BCEX TEM Y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTHYECKOTO aHATIN3a».

Ha u3ydenue yueOHOTro Kypca «Anredpa v Havyaisa MaTeMaTH4YEeCKOTO aHAIM3a» OTBOJIUTCS
B 10 kiacce — 170 yacoB (5 4acoB B HEEIO)



COJEPKAHUE OBbYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB I peIleHUs MPUKIIaIHbIX 33a1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
onepauuy ¢ JICUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIICHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUJIKA M OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOIO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO]Ibl PELICHHUS 1IETbIX U JPOOHO-pAllMOHAIBHBIX YPaBHEHUN M HEPAaBEHCTB.
MHorousnessl OT OJHOM NEepeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl  PELIEHUS  HMPPALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBOMNCTBA, BBIUMCIEHHE €r0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

[TocTpoeHne MaTeMaTHMUECKUX MOJENIEH PEaJbHOM CHUTyallUH C TMOMOIIBIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.

DOyHKUUH U rpadpuKu

OyHKMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie ¢ynxiuu. Kommosuius
byakuuii. ['paduk Gyakuu. InemeHTapHbie TpeoOpa3oBanus rpaduKoB PyHKITUH.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcUMyMbl 1 MUHHUMYMBI QyHKIMU. Hanbomnpiiee u HauMeHbIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (yHKUHMHU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOIIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBa. TOUkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelabHOH K rpaduky GpyHKIUH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHrnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Ul ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, UHTEpEC K pa3iIuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHdeckoMy oOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMAaHHE BIHUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsI OKPYXKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHMSA Ui O0OOLICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeunsi B (hakTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3adauu (CpaBHMBAThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (PUKCHPYIOIIME MPOTUBOpEUNE, MNpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SBJICHHS, IPOLECcCca, BbHISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIlEcca, a TAKKE BbIIBUTaTh MPEANOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HCTOYHUKOB pAa3IMYHBIX THIIOB, AaHAIU3UPOBATb,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA II0 XOAY pCHICHHUA 3aJadd, KOMMCHTHPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6Hap}I)KI/IBaTI) pasiiniuue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yuéToM HOBOM HH(popMaLuu.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHNs MaTEMaTUUECKOH 3a7auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaThb COOTBETCTBME pe3yjibTaTa MLEIM M YCIOBHSIM, OOBACHATH INPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHMH y4eOHBIX 3a/1a4, NPUHUMATh 1eJlb COBMECTHOH JIeSTeNbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popMmax paboTsl (00CyXIeHHs, 0OOMEH MHEHHMH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYJIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyvenuss B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATUSMU: PALlMOHAILHOE YHCII0, OECKOHEYHAs! epUOANYEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIC BBIUMCIICHUS, TPABWIA OKPYTJICHHS, MPHUKHIKY U OLECHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IIeJIbIM TOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC YHUCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHHM MHOTOYJIEHA, NPUMEHSATh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKHH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHWH, MOJEIMPOBATh PEAJbHBIE CUTYallUH C MOMOULIBIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeenuTeNel, UHTePIPEeTUPOBATh MOITYYEHHBIN pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPAKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIOTapu(pMOB i IpeoOpa3oBaHus  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMynasl aiasg  mpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIIUPOBATh PEAIbHBIE CUTyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QyHKIIUH, KOMIO3ulMs (PyHKIUH, rpaduk GYHKIHUHA, BBIIOJHATH SJEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: YETHBIE U HEYETHBIE (PYHKIMH, TEPUOTUYECKHE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHUMYMBbI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQukK CTerneHHOW (YHKIIMH C HAaTypaJbHBIM M IIENIBIM MOKa3aTeneM, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATH MOHATHAMH: MOKa3aTelbHas W jorapudmuyeckas QyHKIUHU, UX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUIH YMCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 MCCIeI0BaHMs MPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHyYecKass U reoMeTpudeckas Imporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MIPOTPECCHH JUTS PEIICHUS PETbHBIX 33134 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE MTOCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEepPBIBHbIC (DYHKIMHM, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSMHU: TiepBas W BTOpas TPOM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1ay.

MHuoxecTBa H JIOTHKA!

CBOOOIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOZHO OIEPUPOBATH IOHATUSMU: OIPENCICHUE, TEOpEMa, ypaBHEHHE-CIIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPaBEHCTBA.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchl
1 [ToBTOpeHue kypca anredpsl 7-9xi 4 1
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
5 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1 4
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
3 Oynkiun 1 rpaduku. CreneHHas GyHKIUS C 17 1 5
L[eJIbIM TIOKa3aTesIeM
4 Apudmernueckuit KopeHb N-0if cTENeHN. 18 1 3
HppanmonanbHble ypaBHEHUS
5 [TokazarenbHas pyHkuus. [lokazarenbHble 12 1 5
YpaBHEHUS
6 Jlorapudmuueckas GyHKIUS. 20 1 5
JlorapudmMuueckue ypaBHEHHs
7 TpuronomeTpruyeckue BoIpakeHUs U o5 1 5
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 25 4
10 HOBTOPeHI/Ie, 000011IeHHEe, CUCTEMATH3 IS 15 ) 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 25




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Konrposbubie IIpakTuyeckue Aara unpposbie
Bcero u3ydyeHuss  oOpa3oBaTesIbHbIE
padoThI padoThI pecypest
1-4 [ToBTOpeHue anredprl 7-9kimacca 4 1
5 [[MHOXeCTBO, Oniepaliy Ha/l 1
MHO>KECTBaMU U MX CBOICTBa
6 Huarpammsl Ditnepa-Benna 1
7 [TpuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
ammapara JJisl peieHus 3aaa4
Pammonaneueie yncna. OOBIKHOBEHHBIEC U
8-9 JeCATUYHBIE JPOOH, TIPOLIEHTHI, 2
OeCKOHEUYHBIE TIEPUOINUECKHUE TPOOH
10 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
penieHus: MpUKIAIHBIX 33124
1 [Ipumenenne qpodei u MPOIEHTOB ISt 1 1
pelleHus MPUKIATHBIX 3a71a4
12 JleicTBuTenbHBIC UKclia. PaimonanbHbIC U 1
UppaIMoHaIbHbIC YHCIIA
13 ApudmeTnueckue onepanuu c 1 1
JIEHCTBUTEIbHBIMU YUCIIAMH
14 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €T 1

CBOMCTBA




15

[IpubanxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

16-18

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

19-20

21-22

MHOro4jieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ

23

Marpuna cucTeMsbl JINHEWHBIX YPAaBHEHHM.

Ornpenenurens MaTpUIlbl 2X2, €ero
FCOMETPHYCCKHUN CMBICT M CBOWCTBA;
BBIUKCJICHHE €r0 3HAYCHUS

24

Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

25

26-27

IIpumeHneHune onpenenuTens 1 peeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenue npuknaaHeix 3a1a4 ¢ NOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

28

KonTponbhas pabota: "PannonanbHble
ypaBHEHUA U HepaBeHCTBA. CrcTeMbl
JUHENHBIX ypaBHEHUN"

29

30

DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumHo oOpaTHbIEe QYyHKIIUH.
Komnoszunus ¢pyHkimit

OyHKIMS, CIIOCOOBI 3a1aHus () YHKITUH.




B3anmuo obpatHbie QyHKIUH.
Kommo3zurust ¢hyHKImii

I'paduk pynknmu. dnemMeHTapHBIC

31
npeoOpa3oBanus rpapukoB GyHKIUN

39 I'paduk Gyakmmu. SnemeHTapHbBIC
npeoOpa3zoBanus rpaduKoB QyHKIIUHA
OO6nacth ornpeaesieHus] 1 MHOYKECTBO

33 3HaueHud pynkuuu. Hynu ¢yHkmm.
[TpomexyTKM 3HaK IOCTOSIHCTBA
Ué&rHple 1 HEYETHBIC (PYHKITHH.

34 [lepuonnyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIHH
MakcuMyMbl U MUHUMYMBI (DYHKITUH.

35 Haubonpiiee n HauMeHbllIee 3HaYCHHUE
(GYHKIIMHM Ha IPOMEKYTKE

36 JluneliHast, KBagpaTU4Has U JpOOHO-
AuHeNHas QyHKIH

37.40 DJIeMEeHTapHOE HCCIIeIOBAaHUE U

) MOCTpOEHUE TpaUKOB ITUX PYHKIUN

41 CreneHsb ¢ 1eTbIM TIOKa3atesneM. buaom
Herorona

42 CreneHsb ¢ 11eTbIM TIOKa3aTeneM. bunom
Herorona
CrenenHast GQyHKIUS C HATypalIbHBIM U

43 LeJIbIM NToKa3areneM. E€ cBoiicTBa 1
rpadux

44 CrenenHast GyHKINS C HATYPAITBbHBIM H

eNIBIM NToKa3aTesieM. E€ cBolicTBa u




rpaduk

Kontpoinbhas padora: "CreneHHas

45 .
¢ynkuus. E€ coiicTBa u rpagux"

46 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIIEHU U ero CBOMCTBA

47 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

48-51 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,

) COJIepKaliX CTEIIEHU U KOPHU

HppaunonanbHble ypaBHeHUs1. OCHOBHBIE

52 METO/IbI peIlIeHUs] UPPALIUOHAIBHBIX
YpaBHEHUN
Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE

53 METO/Ibl PEIIEHUS UPPALIUOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

54 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
ypaBHEHUH
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

55 METO/Ibl PEIICHUS UPPALIMOHATIBHBIX
ypaBHEHUU

56 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppalMOHATILHBIX YPaBHEHUN

57 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUN
UpPpalMOHATILHBIX YPAaBHEHHM

58 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU

MPPALMOHAJIBHBIX YPABHEHUN




59 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UppaLMOHATIBHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn
60-62 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
KonTtpoinbhas padora: "CBoiicTBa u rpadux
63 KOpHs N-oi cTenenu. MppannoHaabHbIe
ypaBHeHUA"
64-65 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeIeM U
) e€ cBoiicTBa
66-67 CreneHsp ¢ pallMOHAJIBLHBIM [TOKA3aTENEeM U
) €€ CBOICTBA
68 [Toka3zarenbHas pyHKIMS, €€ CBOMCTBA U
rpaduk
69 Hcnonb3oBanue rpaduka GyHKINUN A5
peleHns ypaBHeHUH
70 Ucnonb3oBanue rpaduka GyHKIUN A5
peueHus: ypaBHEHU I
[Toka3zarenbHble ypaBHEHHsI. OCHOBHBIE
71-74 METO/IbI PEIICHUS TOKA3aTEeIbHBIX
ypaBHEHUU
75 KonTtponbHas padora: "[lokazaTensHas
¢ynkuus. [TokazarenbHble ypaBHeHUs"
76 Jlorapudm yucna. CoiicTBa orapugpma
77 Jlorapudm uymncna. CoiicTBa jgorapudpma
78 Jlorapu¢gm yucna. CoiicTBa orapugpma
79-80 JlecaTuuHbIE U HaTypaJIbHbIE JOTapHPMbI
80-81 [IpeoOpazoBanue BBIpaKEHUH,

NN R R




coJep KaIINX JOTapr(pMbI

[IpeoOpa3zoBanue BhIpaKEHUH,

82-83
CoJep KaIIX JOTapr(pMbI

84 Jlorapudmuueckas GhyHKIMs, €€ CBOKWCTBA
u rpaduk

85 Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpadux

86 Hcnonb3oBanue rpaduka GyHKINUN AT
peueHusl ypaBHEHU I

87 Hcnonb3oBanue rpaduka GyHKINUN AT
peleHNs ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

88-89 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

90-92 METO/IBI pEIIeHUs JIoTapu(PMUIECKUX
ypaBHEHUH

03 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUH

04 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JOrapupMHUUECKUX ypaBHEHUH

95 KonTponbnas pabdota: "Jlorapudpmuyeckas
¢byuknus. Jlorapupmuueckue ypapuenus"

96 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

97 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOTO apryMeHTa

98-99 ApKCHUHYC, apKKOCUHYC U apKTaHTEHC




YHUCJIOBOT'O apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

100 oTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKLUI YUCIOBOTO apryMeHTa
TpuronomeTrpuyueckast OKpyKHOCTb,

101 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMIA 9UCIIOBOTO apryMeHTa

102-105 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 4

106-107 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 5
BBIpKEHU I

108-110 Hp606pa30138.HI/Ie TPUTOHOMETPUYECKUX 3
BBIPAKCHU I

111-112  PemeHue TPUTOHOMETPHUYECKUX YpaBHEHUN 2

113-114  PemeHue TpUrOHOMETPHUECKUX ypaBHEHUH 2

115-116 = PemieHue TPUTOHOMETPHUECKUX YpaBHEHUN 2

117-118  PemeHue TpUroHOMETPUUYECKUX ypaBHEHUN 2

119 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTponbHnas pabora:

120 "TpUroHOMETpUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUYECKHUE ypaBHEHUs"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

121 nociueaoBarenbHocTell. MeTon 1
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIE U OTPAaHUYECHHBIE

122 nocJeIoBaTeabHOCTH. MicTopus ananuza 1
0ECKOHEUHO MaJIbIX

123 Apudmerrdeckas mporpeccus 1




124

I'eomeTrpuueckas nporpeccust

beckoneuHo Y6BIBaIOHIaH TreOMETPpHUICCKasA

125
nporpeccust

126 CyMMa OecKOHEUYHO yObIBaromen
F€OMETPUUYECKON MTPOrPECCUU

197 JInHENHBIN U SKCIIOHEHIIMAIBHBIA POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

128 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra ClI0KHBIX MPOLUEHTOB

129 Hcnonb3oBaHue NPOTrpeccuu il peuieHus
peanbHBIX 3a/1a4 IPUKIAJIHOIO XapaKTepa

130 KonTponpHas padora:
"I[TocnenoBarenbHOCTH U Iporpeccun”

131 HenpepbiBHbIE QYHKIINN U UX CBOICTBa

132 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMI

133 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

134 CpoiicTBa (hyHKIMIA HENPEPHIBHBIX HA
OTpe3Ke

135-136 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

137-138 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

139 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

140 [IpruMmeHeHne CBOMCTB HEMPEPHIBHBIX

GYHKIMHA 715 peIIeHus 3a1a4




141 [lepBas u BTOpast npon3BOIHbIC PYHKIIUU

Onpenenenre, reOMETPUUECKUN CMBICIT

142 .
MIPOU3BOTHOM

143 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN
YpaBHEHHE KacaTebHOU K rpauk

144-145 °P paduky
byHKITUN

146 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKITUN

147-149 [TpousBoaHBIE IEeMEHTAPHBIX (PYHKUINH

IIponsBoHAsE CyMMBI, IPOU3BEICHUS,

150-151 .
YaCTHOTO Y KOMITO3UIINH ()yHKIIUNA
[Ipou3BoHAs CYyMMBI, IPOM3BEICHHUS,

152-153 ~  POMSEOMHAAEY POISBEACT
YaCTHOTO U KOMITO3UIIMH ()yHKIIHH

154 [Ipon3BoiHass CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

155 Kontponbnas padota: "[IponszBognas”
IToBTOpEHme, 0000IICHNE, CUCTEMaTH3 IS

156-158 per e B
3HaHUU: "YpaBHEHHS
IToBTOpEHME, 00001IEHNE, CUCTEMATH3 AL

159-160 PORIE, ODOBIISHHE, 1

3HaHui: "OyHKIMK"

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
161-162  syapmii: "OyHKuMn"

163-164 1loBropemue. Pasdop tectos EI'D

165 Hrorosast koHTpOIBHAS paboTa

166 Wrorosas KoHTpoOJBbHASA paboTa




[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

10

25




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

MaremMaturka: anredpa 1 Hadajga MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus. AnreOpa v Hadasa
MareMarnuyeckoro ananuza. 10 -11 kmace. A. I'. Mopakosudy, I1. B. CeménoB u ap.. Y4ueOHHK

JU1s1 001Ie00pa3oBaTeNbHBIX Opranu3aluii (0a30BbIi U yIiyOJIeHHBIH ypoBHHU). B 2-X yacTsx.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. U3yuenue anrebpsl ¥ Ha4aa MaTeMaTudeckoro ananu3a B 10 kiacce : KHUATA IS yIUTENs /
H. E. ®enoposa, M. B. Tkauesa. - M.: [Ipocsenienue, 2008.

2. AnreOpa u Hauana MaTeMaTH4ecKkoro aHanuza. 10 Kiacc : TuIaKTHYeCKHe MaTepHabl.
Yrny6neunsiit ypoBenb / M. W. lllaGynun [u n1p.]. - M. : [Ipocsemenue, 2008.

3. A.T. Mopxakoswuu, I1. B. Cem&noB. Anrebpa u Hayaiza MaTeMaTH4YeCKOro aHanu3a. 11 kmacc.
Meroaunueckoe nmocobue amst yuurens. — M.: Muemosuna, 2020.

B. W. I'nu36ypr. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 11 kmacc. KontposnabHbie
paboTHI.

JI. A. AnekcannpoBa. Anredpa 1 Hayana MaTeMaTH4ecKoro aHaiusa. 11 kiacc.
CamocrosTenbHble pabOThI.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.alleng.ru/edu/math3.htm - Tunossie (TemaTrueckue) 3aganus EI'D.
http://eek.diary.ru/p62222263.htm - TToaroroska k EI'D o maremaTuke.
http://4ege.ru/matematika/page/2 - EI'D nopran «MaremaTrka.
http://www.ctege.org/content/view/910/39 - YueGusbie mocobusi, pa3paboTaHHbIE

cruenuanucramu OUIIN.

http://www.mathege.ru —OtkpbIThiii 0ank 3aganuii EI'D mo maremaruke.

WNHTepHeT calThl:
www.fipi.ru

http://www.prosv.ru


http://www.mathege.ru/

http:/www.drofa.ru

http://www.center.fio.ru/som






