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IlosicHuTe/TbHAsA 3aNMUCKa

Pabouass mporpamma yuyebHOro Kypca «Asrebpa» Ha ypoBeHb OCHOBHOTO O0O0IL[eTo
obpa3oBanus A oOywaroiuxcsi 7-9-x kmaccoB 'KOY CO «CYBY» pa3pabotaHa B
COOTBETCTBUM C TPeOOBaHUSIMHU:

. denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pa3oBaHuu B
Poccuiickon ®@eneparyn»;

. npuka3a MuanpocsemjeHds oT 31.05.2021 Ne 287 «O6 yTBepXXAeHUH
denepanbHOrO TrOCYJapCTBEHHOTO 00pa3oBaTe/NIbHOTO CTaHZApTa OCHOBHOTO —001iero
obpa3oBaHUsI»;

. npuka3a MuHnnpocBeiienuss ot 18.05.2023 Ne 370 «O6 yTBepkaeHUU
denepanbHOM 06pa30BaTe/IbLHOM MTPOrpaMMbl OCHOBHOTO 0011jeT0 06pa30oBaHusi»;

. nipuka3za MuHmnpocseiijeHusi oT 22.03.2021 Ne 115 «O6 ytBepxaenuu Ilopsiaka
OpraHM3ali ¥  OCyIeCTBAeHUs 00Opa3oBaTe/NlbHON [[eTeIbHOCTM T10  OCHOBHBIM

obmeobpa3oBareslbHBIM TIporpaMmMaM — o0Opa3oBaTe/lbHbIM TTPOrpaMMaM  HauabHOTO
0011160, OCHOBHOTO 0OITIEro U cpeiHero o0Iriero oopa3oBaHusI»;
. CIT 2.4.2.4283-26 «CaHUTapHO-3ITHAEMUOIOTHUECKe  TpebOBaHUS K

OpraHu3alvsiM BOCTIMTaHUS W 00ydeHUs], OTAbIXa W O3/]0POBJIEHUs fAeTeld U MOJIOJeXu»,
YTBep’KAEeHHbIX ITI0CTaHOB/IEHWEeM IJIaBHOr0 caHUTapHOro Bpaya ot 02.06.2026 Ne 19;

. CanlluH 1.2.3685-21 «['urueHnuyeckre HOPMAaTHBbBI U TpebOBaHUS K
obecrieueHnto Ge3omacHoctd W (Wiv) 6e3BpefHOCTH AJisi vesioBeKa (DAaKTOPOB Cpefibl
obuTaHusI», yTBEPXKIEHHBIX TTOCTaHOB/IEHWEM TJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne
2;

. KOHLIEMMM  pa3BUTUSI MaTeMaTHyeCKOro o0pa3oBaHUsl, YTBEpPKAEeHHOU
pacriopsbkenveM [IpaButenbctBa o1 24.12.2013 Ne 2506-p;
. KOMIUIEKCHBIM ~ TUJIAHOM ~ MEDOIpUSATUA 1O  TIOBBILIEHHWIO  KayecTBa

MaTeMaTUUeCKOT0 ¥ eCTeCTBeHHO-Hay4YHOTo oOpa3oBaHus Ha riepuoz o 2030 rofa.

Pabouasi mporpaMmma OpueHTUPOBaHa Ha 1je/ieBbie TIPUOPUTETHI, ChOPMYJ/IMPOBAHHLIE B
denepanbHOI paboueii TporpaMMe BoCIIMTaHUs 1 B paboueii mporpamMMe BoctuTanust [ KOY
CO «CYBY».

Anrebpa SIBAsIeTCS OIHUM M3 OTMOPHBIX KYPCOB OCHOBHOTO 001I[ero 00pa30BaHus: OHa
obecrieuriBaeT HW3ydeHWe [JPYTUX [AWCLWIUIMH KaK  eCTeCTBEHHO-HAayuyHOTO, TakK U
T'YMaHUTapHOTO 1IMK/IOB, ee OCBOeHHe HeoOXOAWMO s TIPO/IO/DKeHHs 00pa3oBaHHSA U B
TOBCeIHEBHON KW3HW. Pa3BuTHe y 0O0yuarolUXCcs HaAyyHBIX IIPeACTaB/IeHHUN O
TIPOMCXOXKAEHUA M CYI[HOCTH airebpandeckux abOCTpakiuM, criocobe OTpaykeHHs
MaTeMaTHUUeCKOW HaykKoW sIBJIeHWA U TpOLleCCOB B TpHpoJe U 0OIecTBe, poyu
MaTeMaTUUeCKOro MO/Ie/TMPOBaHUsI B HAayuyHOM T[I03HAaHWW W B TIpaKTHKe CIIOCOOCTByeT
(GhOpMHPOBAaHUIO HAyYHOTO MHPOBO33DEHHSI W KauyeCTB MbIIIJIeHUs, HeoOXOAUMBIX ist
aZlanTaliii B COBpeMeHHOM IudpoBoM ob1ecTBe. K3ydyeHue anrebpbl obecrieurBaet
pa3BuUTHe yMeHHUs1 Hab/oJaTh, CpaBHUBATh, HAXOJWTb 3aKOHOMEpPHOCTH, TpebyeT
KPUTHUYHOCTH MBIILIJIEHNs], CTIOCOOHOCTH apryMeHTUPOBAaHHO 000CHOBLIBATh CBOU JI€HCTBUS U
BBIBO/IbI, )OPMY/TUPOBaTh yTBepKAeHus. OcBoeHre Kypca anreOpbl o0ecrieuriBaeT pa3BUTHe
JIOTUYeCKOTO MBILLIeHUsT 00yJaroIuXCsi: OHU WCIOJIb3YIOT JeYKTUBHbIE U WHAYKTUBHbIE
paccykaeHusi, 0000ITieHre ¥ KOHKpeTHU3al[lio, abcTparupoBaHve W aHanoruto. ObydeHue



airebpe  rpejroJsiaraeT  3HAaUMTE/NbHBIA  00BEM  CAMOCTOSITE/ILHOW  JiesiTe/TbHOCTH
o0yuaromuxcs, T03TOMY CaMOCTOsTe/lbHOe pellleHre 3a7iau  sIBJsIeTCS  peasr3aiyeit
JesiTe/IbHOCTHOT O TIPUHLIMIIA 00yUueHusl.

B cTpykTrype mnporpammbl ydyebHOro Kypca «Anrebpa» /i OCHOBHOTO OOIIeTro
oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAlOT COZiep>KaTebHO-MeToinueckKue TUHUM: «Yucia u
BBIUMC/IEHUS», « AnreOpanuecKre BhIDAKEHHUS», «YPaBHEHHS 1 HepaBeHCTBa», « DYHKI[UN».
Kaxkzasi u3 3TUX cofiep>KaTelbHO-MeTOJUUeCKUX JIMHUM pa3BUBAeTCs Ha MPOTSDKEHUU Tpex
7ieT W3y4yeHUs Kypca, B3auMO/IeiCTBYSI C IPYTMMHU ero JIMHUsMU. B xofie u3yueHusi yue6HOTro
Kypca O0OydYarIUMCs TIPUXOAUTCS JIOTMUeCKU pacCyAaTb, HMCIO/b30BaTh TEOPETUKO-
MHO>KeCTBEHHBIN S13bIK. B CBsSI31 C 3TMIM B TTporpaMMy yueOHOT0 Kypca «Ajrebpa» BK/IIOUEHBI
HEKOTOpPble OCHOBBI JIOTHKH, [Pe/ICTaB/IeHHbIe BO BCEX OCHOBHBIX pa3/iesiaXx MaTeMaTU4eCcKoro
obpa3oBaHMsI W CIIOCOOCTBYIOII[HE OBJIAJIEHUIO O0YYarol[MHCS OCHOB YHHBEpCAIbHOTO
MaTeMaTHuecKoro s3bika. CojiepykaTeslbHON M CTPYKTYPHOM 0COOEHHOCThIO0 yueOHOTo Kypca
«Anrebpa» IBISETCS €ro MHTETPUPOBAHHBIA XapaKTep.

Copepkanve nuHUM «Uucna ¥ BBIUMCIEHUSI» CAY)KAT OCHOBOW JJIs1 Jla/ibHeMIIero
M3yueHUs MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Y 00yUaroIUXCsi IOTUYeCKOTO MBIIITEHUS,
GbopMHPOBaHUIO yMeHHs TIO0/b30BaThCsl  aJrOPUTMaMH, a Takke TIpUOOpeTeHHI0
TIPAKTUUeCKUX HABLIKOB, HEOOXOAUMBIX AJis TOBCeAHEBHOW >KW3HU. Pa3BuTHe TOHATHUS O
yuicjie Ha YpOBHE OCHOBHOro o6ijero o0Opa3oBaHUSI CBSI3aHO C paljMOHA/NBLHBIMUA U
VppaLMOHaJbHBIMUA UMCIamMH, (OpMHPOBAHHWEM Mpe/CTAB/IEeHUN O [1eHiCTBUTEIbHOM UMCIIe.
3aBepIlieHrie OCBOEHHSI YMC/IOBOM JIMHUMA OTHECEHO K cpefiHeMy 001iieMy oOpa30oBaHUIO.

CopepkaHue [BYX ajreOpanuecKux JIMHUNA — «AJjirebpanueckie BBIPOKEHUS» U
«YpaBHeHUs] W HepaBeHCTBa» — CIIOCOOCTByeT (HOPMUPOBaHUIO Yy OOyYarommxcst
MaTeMaTH4eCKOro arrapaTa, HeoOXOAMMOTro AJisi pellieHUs 3alad MaTeMaTHKH, CMeXKHBIX
NpeJMeTOB M TPAKTMKO-OPMEHTHPOBAaHHBIX 3aad. Ha ypoBHe o0CHOBHOro 00I1iero
oOpa3oBaHMs yueOHBIM MaTepwas TPYIIHAPYETCS BOKPYT palMOHA/IBHBIX BbIPA’KEHHUH.
Anrebpa [eMOHCTpHUDYyeT 3HaueHHWe MaTeMaTUKW KakK s3blKa [I/i1  TIOCTPOEHHs
MaTeMaTUUeCKUX Mojie/ieil, OnucaHusi TPOLeCCOB U SIBJIeHWM peasibHOTO Mupa. B 3agauu
oOyueHust anreOpe BXOAT TakKe JajbHelilllee pa3BUTHE aJTOPUTMHUYECKOTO MBILIUIEHUS,
Heo0X0/IMMOr0, B YaCTHOCTH, [/ OCBOEHHs Kypca MH(MOPMAaTUKH, U OBJIaJleHHe HaBbIKaMU
JeIyKTUBHBIX paccyxaeHuil. [Ipeobpa3oBaHre CUMBOJIbHBIX (hOPM CIIOCOOCTBYeT pa3BUTHIO
BOOOpaXkeHHs1, CIIOCOOHOCTeN K MaTeMaTHYeCKOMY TBOPYECTBY.

CogepxaHve (yHKIMOHA/bHO-TpaPUUecKoW JIMHUM HalleJleHO Ha T0yuyeHue
o0OyuarolUMHUCs 3HAaHUK O GYHKIUAX KaK BaKHEMIel MareMaTHYeCKOW MOJend st
OTMCaHUs ¥ UCCJIeIoBaHUsl Pa3HOOOpa3HbIX MPOLIECCOB U sIBJIEHUI B TIPHUPOZe U 001ecTBe.
M3yueHre marepuasga CrOCOOCTBYeT DPa3BUTUIO Y OOYYalOL[UXCs YMeHUs UCII0J/Ib30BaTh
pas3nuuHble BbIpa3uTe/IbHbIE CPeJCTBa f3blKa MaTeMaTMKW — CJOBECHble, CUMBOJIMYECKHE,
rpadrueckue, BHOCUT BK/IaJ, B (pOpMHpOBaHUe TIpe/iCTaB/Je€HWM O pPO/JM MaTeMaTUuKU B
Pa3BUTHU LIUBWIM3ALIUU U KYJIbTYPHI.

CornacHo yueGHOMY TlaHy, B 7—9-X Kjaccax u3ydaeTrcsi yueOHbIM Kypc «Anrebpa»,
KOTOPBIM BKJIOUAeT C/ie[yolllie OCHOBHbIE pa3jenbl cofepKaHus: «Hucaa U BbIUUCIEHUs»,
«Asrebparueckrie BbIpaXKeHUs», « Y pPaBHEHUSI U HEPABEHCTBa», « DYHKIIUN».



Ha u3yuenue yueOGHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7-M Kiacce — 102
yaca (3 yaca B Hefiesr0), B 8-M Kiacce — 102 vaca (3 yaca B Heziento), B 9-M knacce — 102 yaca
(3 yaca B HejieJItO).

[  peanu3alyd TMpPOTpaMMbl  MCMOMB3YHOTCS  y4eOHUKW, [OMylleHHble K
WCMO/Ib30BaHUI0 TIPU  peajv3alid  WMEIOLIUX  T[OCYJapCTBEHHYI  aKKpeAUuTal[Uio
oOpa3oBaTe/IbHBIX MPOTPaMM HauajabHOTO OOIIero, OCHOBHOTO 00IIero, cpegHero oOIero
oOpa3oBaHMUsl OpraHu3alMsMU, OCYIEeCTB/SIOUMMU 00pa3oBaTe/ibHYI0 /leTeTbHOCTb,
ripyukasom MuHripocseleHus oT 22.06.2026 Ne 436:

. MaTtemaTrka. Anrebpa: 7-# Knacc: 6a30BbIM ypOBeHb: yueOHUK; 15-e u3gaHue,
nepepaboranHoe / MakaperueB FO.H., Munatok H.I'., HemikoB K.W. u gpyrue; mop peq.
TensxkoBckoro C.A., AKioHepHOe 00111ecTBO «M3maTenbcTBo "IIpocBelijeHue " »;

. Matematuvka. Anrebpa: 8-i1 knacc: 6a30BbIi ypoBeHb: yueOHUK; 16-e u3maHue,
nepepabotanHoe / MakapeiueB FO.H., Mungiok H.I'., HemmkoB K.W. u gpyrue; mop pep.
Tensxkosckoro C.A., AKioHepHOe 0011ecTBO «M3maTenbeTBo "IIpocBelijeHue " »;

. Matemaruvka. Anrebpa: 9-# Kiacc: 6a30BbIi ypOBeHb: yueOHUK; 15-e u3zaHue,
nepepaboTtanHoe / MakapeiueB FO.H., Munatok H.I'., Hemkor K.W. u zapyrue; 1op pep.
TenskoBckoro C.A., AKioHepHOe 0011jecTBO «M31aTenbcTBo "IIpocBelijeHue " »;

OneKTpoHHbIe 0Opa3oBaTenbHbIE peCypChl, [AOMYyIljeHHble K HWCII0/Ib30BAHUIO TIpU
peany3allid HMMEIOIUX T'OCYJapCTBEHHYIO aKKpeJUTaIi0 o0pa3oBaTebHBIX ITPOrpaMM
HauasbHOTO 00I1lero, OCHOBHOTO 0O0Ilero, cpegHero o01[ero o0pa30BaHUs TMPHUKA30M
MunrnpocseieHus ot 25.08.2026 Ne 591.

Cojiep>xaHue yue0HOro Kypca

7-U KJ1acc

Yuc/ia ¥ BBIYMCTIEHUA

IIpobu 0OBIKHOBEHHBIE M IECSITHUHBIE, TIePeXo OT OAHOHN (opmbl 3armicu apobeit K
apyroii. [TloHsiTHe pal[MOHAJBLHOTO UMCJ/A, 3alucCh, CpaBHEHHWe, YIOPSAOUYMBaHUE
palMoOHaNMbHBIX urcesl. ApudMeTHUecKre IelCTBUSI C parjioHabHBIMH UKMC/IaMH. PerreHie
3a/]a4 13 peasibHOM MPaKTHUKKU Ha YacTH, Ha JpOOH.

CrereHb C HaTypaIbHBIM ITOKa3aTe/ieM: OIpe/iesieHre, mpeoOpa3oBaHKe BbIpaXKeHHWH Ha
OCHOBe OTIpejiesieHus], 3arrch OOBIMX uKcesl. [Ipo1jeHThI, 3aIrCh TIPOLIEHTOB B BU/e Apobu
u npobu B BUe MpOLIEHTOB. TpH OCHOBHBIE 33J@aui Ha TIPOL|EHTHI, pellleHWe 3a/au U3
peasibHOW MPaKTHKH.

[TprMeHeHMe MTPU3HAKOB JIeTMMOCTH, Pa3/IoyKeHHe Ha MHOYKUTETM HAaTyPaJIbHBIX UHMCeJT.

PeanbHbIe 3aBUCHMOCTH, B TOM UHC/Ie TIpsiMasi © 06paTHast MPOITOPLIMOHATEHOCTH.

AnredpanuecKne BbIpaXKeHHS

[TepemMeHHbIe, UMC/IOBOE 3HAUEHHE BhIPAYKEHUsI C TlepeMeHHOU. JlomycTiMble 3HaueHus
nepeMeHHbIX. [Ipe/icTaB/ieHre 3aBUCUMOCTH MeXXJy BelMUMHaMHd B BHUJEe (OPMYJIbL
Boruvicnenuss o ¢opmynam. [Ipeobpa3oBaHue OyKBEHHBIX BbIpaXKeHUM, TOXKECTBEHHO
paBHbBIe BBIPA)KEHUS, TTPaBU/Ia MpeoOpa30BaHust CYMM U TPOU3BeIeHUM, TTPaBHIa PaCKPhITHS
CKODOOK ¥ TIpYBe/[eHUs TI0[JOOHBIX C/laraeMbiX.

CBolicTBa CTereHy C HaTypa/bHbIM MTOKa3aTesieM.



OpHounleHbl ¥ MHorouieHbl. CreneHb MHorousneHa. Cro)keHue, BbIUWTaHUe,
YMHO>XeHHe MHOT0uIeHOB. @OpMYJTbl COKpAIlleHHOT0 YMHOXKeHHUS: KBaJIpaT CYMMBbI U KBaJpat
Pa3HOCTH. dopmyna pa3HOCTH KBa/IpaToB. Paznoxxenue MHOTO4JIEHOB
Ha MHOXXUTEJIH.

YpaBHeHus U HepaBeHCTBa

YpaBHeHWe, KOpeHb YypaBHeHHWs, TIpaBWia I[peoOpa3oBaHUsl  YpaBHeHUs,
PaBHOCUJ/ILHOCTb YPaBHEHUH.

JIvHeliHOe ypaBHeHUe C O/IHOM TlepeMeHHOM, UMC/0 KOpHel JMMHeWHOro ypaBHEeHUs,
pellieHre JMHeHHbIX ypaBHeHMM. CocTaB/ieHWe ypaBHEHMM IO yC/JIOBUIO 3ajaud. PellieHue
TEKCTOBBIX 3a/lau C IOMOILIbIO YPaBHEHUH.

JIuHeliHOe ypaBHeHUe C JByMsI TlepeMeHHbIMU U ero rpaduk. Cuctema ABYX JTIMHEUHbIX
ypaBHeHH! C AByMs TepeMeHHbIMU. PellieHre CUCTeM ypaBHEHMWU CIIOCOOOM IMOZCTaHOBKHU.
[Tpumepsbl pellieHHs TEKCTOBBIX 3aJjay C MOMOILIbI0 CUCTEM YpaBHEHUM.

DyHKIIMH

KoopauHata Touku Ha nipsiMmoid. UKC/IOBble TPOMEXYTKU. PaccTosiHre MeXAy ABYMsi
TOYKaMH KOOP/IMHAaTHOU MPSIMOM.

[TpsimoyronbHast cucteMa KoopauHat, ocd Ox u Oy. Abciucca 1 opAjuHaTa TOUKA Ha
KOOp/IMHATHOM M1ocKOCTH. [IprMepsl rpaduKoB, 3agaHHbIX hopmynamu. UteHue rpadykoB
peanbHbIX 3aBUcUMOCTed. [lonatne ¢yHkuuu. ['paduk QyHkuum. CBoMCTBa (PYHKLMH.
JIuneitHas pyHKUMSA, ee rpaduk. ['paduk pyHkmm y = |X|. I'padpriueckoe pelieHre TMHEUHBIX
YPaBHEHUU U CUCTEM JIMHEHWHBIX YPaBHEHUH.

8-u k1acc

Yuc/ia ¥ BBIYMC/IEHUS

KBagparHbeiii KopeHb U3 umciia. [ToHsTHe 00 vppalMoHaIbHOM uuciie. [JecsTuuHble
TIpUO/IM)KeHsT MpPalMOHaIbHBIX urces1. CBoliCcTBa apuhMeTHUeCKMX KBa/[PAaTHLIX KOpHeH U
WX TpUMeHeHHWe K TIpeoOpa30BaHUI0 UHMC/IOBBIX BLIDAKEHWM W BBIUHC/IEHUSIM.
[eWcTBUTEIBHBIE YUCIIA.

CrerneHb C Lie/IbIM TTOKa3aTesieM U ee cBolicTBa. CTaHAapTHast 3aMuCh UYMC/a.

AsnredpanuyecKue BbIpa)KeHHS

KBazipaTHbIli TpexusieH, pa3/ioyKeHue KBaJipaTHOTO TpexusieHa Ha MHOXKUTEJIH.

Anrebpanueckass a1pobb. OCHOBHOe CBOMCTBO anrebpanueckoii apo6u. CiioxkeHwue,
BbIUMTaHWe, yMHOXKeHUe, le/ieHre anrebpanueckyx ApoOeil. PalivioHaibHbIe BhIpaXKeHUs U UX
nipeobpa3oBaHue.

YpaBHeHus 1 HepaBeHCTBa

KBazpaTHoe ypaBHeHUe, (opMyJia KOpHel KBaJpaTHOro ypaBHeHUs. Teopema Buera.
PertieHrie ypaBHeHUM, CBOASILUXCS K JMHEMHBIM W KBaZpaTHbIM. [Ipocrefinme gpobHO-
paLMOHaIbHbIE YDaBHEHMUS.

['padrueckast UHTepripeTalysi ypaBHEHU C IBYMsI IepeMEeHHbIMU M CUCTEM JIMHEMHBIX
ypaBHEHUM C ABYMs nepeMeHHbIMU. [Ipyumephl pellieHusi CUCTEM HeJIMHEMHBIX YPaBHEHUU C
JIByMsI TlepeMeHHbIMHU.

PeriieHre TeKCTOBBIX 3a7jau anredpanyeckuM Criocobom.



UucnoBble HepaBeHCTBA U WX CBOMCTBAa. HepaBeHCTBO C OJHOU TepeMEeHHOM.
PaBHOCW/IBHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBAa C OLHOU mepeMeHHOW. CuCTeMbI
NMHEeNHbIX HePaBEeHCTB C O/IHOM IepeMeHHOM.

DyHKIMH

[Mouste ¢yHkuyuu. OO6nacTh orpejeneHyss W MHOXECTBO 3HaueHUM QYHKLWU.
Criocobb1 3a1aHusi PyHKI[HIA.

I'paduk pynkumm. UteHre cBoMCTB (yHKIMU 10 ee rpaduky. IIpumMepnl rpadukos
(yHKIMH, OTPa)KaroI[1X peasibHble MPOL[eCChl.

®yHKLIUMY, OTIHChIBAOIIIME TIPSIMYIO U 00paTHYHO MPOIOPLIMOHAIbHbIE 3aBUCUMOCTH, UX
rpaduku. yHKIMHA y = X%, y = X3, y = VX, y = [x|. ['padrueckoe pelrieHye ypaBHEHHUI U CUCTEM
ypPaBHEHMIA.

9-1 KJj1acc

Yuc/ia ¥ BBIYMC/IEHUSA

ParjoHasibHble  UMC/la, Wppal[MOHAa/lbHbIE UHC/Aa, KOHeUHble U OeCcKOHeuHbIe
JecsTUuHble poOu. MHOXeCTBO [IeHCTBUTENbHBIX UMCesI, JeMCTBUTEeNbHbIe YMC/ia Kak
beckoHeuHbIe ZiecATUYHbIe IpoOu. B3auMHO 0/[HO3HAUHOE COOTBETCTBUE MEX/Ty MHOXKeCTBOM
[IeCTBUTE/IbHBIX YUCeN U KOOPAWHATHOU TPSIMOU.

CpaBHeHUe [eUCTBUTE/bHBIX UuCesl, apu(meTudecKue JelCTBUS C JeliCTBUTE/TbHBIMU
YyuC/IaMHu.

Pa3Mepbl 00BEKTOB OKPYXKAIOIL[eT0 MHUPA, AJIUTEeLHOCTh TIPOLIECCOB B OKPY>KAIOLL[EM
Mupe.

[TpubmkeHHOe 3HauUeHWe BeJWYMHBI, TOUYHOCTh MpUO/IKeHUs. OKpyTrieHre 4ucel.
[TpuKKKa U OLleHKa pe3y/ibTaTOB BbIYMCIEHUM.

YpaBHeHNs U HEpaBeHCTBa

JIuneiiHoe ypaBHeHUe. PellieHre ypaBHEHU, CBOASILLMXCS K JIMHEHHBIM.

KBazpatHoe ypaBHeHue. PellieHWe ypaBHeHWM, CBOASILIMXCS K KBaJpaTHbBIM.
bukBazspaTHOe ypaBHeHHe. [IpuMepsl pellieHUs] YypaBHEHUW TPeTber U YeTBEePTOU CTeleHeu
pasoXKeHueM Ha MHOKUTEJIH.

PemieHue  /poOHO-pallMOHANBHBIX ~ ypaBHeHW. PellleHWe  TEeKCTOBBIX  3afiau
anrebpanueckuM MeTO/IOM.

YpaBHeHUe C IByMsi TiepeMeHHbIMU U ero rpaduk. PellieHre CUCTeM JBYX JTUHEMHBIX
ypaBHeHU C JByMsl MlepeMeHHbIMU. PellieHue CUCTeM JBYyX YpaBHEHWM, OJHO U3 KOTOPbIX
JIMHENHOe, a Ipyroe — BTOpou cTeneHu. ['paguyeckas mHTeprnpeTaLys CUCTeMbI YPaBHEHUM C
JIBYMsI TIepeMeHHBbIMHU.

PellieHre TeKCTOBBIX 3a/iau aarebpanyeckyuM CIiocoooMm.

YucoBble HepaBeHCTBA U UX CBOMCTBA.

Pelnienre MHeNWHBIX HEPAaBEHCTB C OJHOM TlepeMeHHOU. PellieHMe CUCTeM JIMHEHWHbIX
HepaBeHCTB C O/HOM MepeMeHHOM. KBaJipaTHbIe HepaBeHCTBA. [ padrueckasi UHTepIipeTalus
HepaBeHCTB U CUCTeM HepPaBeHCTB C ABYMsI llepPeMEHHbIMU.

DyHKIIMH

KBagparuuHasi QyHKIusi, ee rpaguk u cBoiictBa. [Tapabosa, KOOpAUHATHI BEPIINHEI
rapaboJibl, 0Cb CUMMETPUHU 1apadoJIbI.

I'paduku GyHkimil y = kx, y =kx + b, y = k/x, y = X3, y = VX, y = [X| ¥ ux cBOMCTBa.



YucioBbIe NI0C/1eA0BaTe/IbHOCTH M MIPOrpPecCuu

[ToHsTie  4YWCIOBOM  MOC/IEOBaTENILHOCTA.  3aZilaHhe  T0C/e[0BaTebHOCTH
peKyppeHTHOM dhopmyJ/ioli U (popMy/Iol N-ro usieHa.

Apudmetrueckasi ¥ reomeTpuueckass Tiporpeccur. @PopMysnbl N-TO  ujeHa
apu(MeTHUeCKON ¥ reOMeTPUUeCKOM NMPOrpeccuii, CyMMbl TIEPBbIX N-X U/IEHOB.

M306pakeHre uieHOB apu(P)MeTHUeCKON U TeOMeTpUUeCKOU Tporpeccuii TOUKaMmu Ha
KOOPZMHATHOM TIJIOCKOCTH. JIMHeNHbIN 1 9KCIIOHeHI[MaIbHbIN PoCT. CI0)KHbIe TIPOLIeHTHI.

IlnaHupyemMble pe3y/ibTaTbl 0CBOEHHUs MPOrPaMMbI

JINuHOCTHBIE pe3y/IbTaThl

JInuHOCTHBIE pe3y/bTaThl OCBOEHUs TpPOrpaMMbl yueOHOTO Kypca «Asrebpa»
XapaKTepU3yHTCS:

1) naTpuoTHUeCcKoe BOCIMTaHKe:

. TMpOSIB/IeHWEeM HHTepeca K MPOIIOMY M HACTOSIEMY POCCUMCKOM MaTeMaTUKH,
L[EHHOCTHBIM OTHOIIIEHWEeM K /[OCTW)KEHHSIM POCCUMCKMX MaTeMaTUKOB W POCCUMCKOU
MaTeMaTUUeCKON IIKOJbl, K MCIOAb30BaHUIO 3TUX [OCTW)KEHHWM B J[PYrMX HayKax U
TIPUKJIaZHBIX Ccepax;

2) rpaXJjaHCKoe U [yXOBHO-HPaBCTBeHHOE BOCIIUTaHUe:

. TOTOBHOCTBIO K BBITIO/IHEHHIO 00513aHHOCTeN Tpak/JaHWHA W peanu3aliii ero
npaB, TpejCTaB/eHMeM O MaTeMaTUUeCKUX OCHOBaxX (YHKL[MOHUPOBAHUSI Ppa3/MUHbIX
CTPYKTYp, SIBJIeHWH, TIPOLeAyp TpakJaHCKoro oOirecTBa (HampuMep, BbIOOPHBI, OIMPOCHI),
TOTOBHOCTBIO K OOCY)KJEHHIO JSTHYeCKMX Tpo0sieM, CBSI3aHHBIX C TIPAaKTUUECKAM
TipUMeHeHreM /I0CTHXKeHUM HayKu, 0CO3HAaHUEM Ba)KHOCTH MOPa/IbHO-3TUYECKUX TTPUHLMIIOB
B [1eITe/TbHOCTU YYEHOro;

3) TpyAOBOe BoCIMTaHUe:

. YCTaHOBKOM Ha akKTHMBHOE YyyacTHMe B pelleHUM TMpPaKTHUYeCKuxX 3ajau
MaTeMaTUueCKOW HarpaB/ieHHOCTH, 0CO3HAaHWEeM Ba)KHOCTH MaTeMaTH4yecKoro oOpa3oBaHus
Ha TIPOTSDKEeHUU BCeU JKW3HM [I/1s1 YCIellHOM npodeCcCUOHaTbHOU 1eATe/TbHOCTU U pa3BUTHEM
HEOOXO/IMMBbIX YMEHHWM, OCO3HaHHbIM BBIOODOM U TIOCTPOEHWEM WHAWBUYATbHOU
TPaeKTOpUU 00pa3oBaHWsI U JKU3HEHHBIX IIJIAHOB C YYeTOM JIMUYHBIX WHTEPEeCcOB W
o0111ecTBeHHBIX TTOTPeOHOCTEH;

4) 3cTeTUYeCKOe BOCIIUTAHHE:

. CIIOCOOHOCTBIO K SMOLIMOHATBbHOMY M 3CTeTUYeCKOMY  BOCIIPUSITHIO
MaTeMaTH4eCKUXx OOBEeKTOB, 3a/lay, pellleHuid, pacCyX[eHud, yMeHUeM BU/IETh
MaTeMaTUueCcKue 3aKOHOMEPHOCTU B UCKYCCTBE;

5) I{eHHOCTH HAy4YHOI'0 MO3HAHUA:

. OpUeHTaleld B [edTeJIbHOCTU Ha COBPEMEHHYI CUCTeEMY Hay4HbIX
nipe/icTaB/ieHU i 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YesloBeKa, MPUPO/IbI U 00I11ecTBa,
TOHMMaHUeM MaTeMaTU4eCKOM HayKu Kak c(epbl ye/ioBeuecKoM [iesiTe/lbHOCTH, 3TarioB ee
PasBUTUS M 3HAUMMOCTH [/Is1 PAa3BUTHS LIUBU/IM3ALIUU, OBJIaZIeHUEM SI3bIKOM MaTeMaTHUKU U
MaTeMaTUUeCKON KyJbTypOil Kak Cpe/CTBOM TMO3HAHWS MHpa, OBJa/leHHeM IpOCTeNIINMU
HaBbIKaMU MCCJIe[l0BaTeIbCKOU [esiTeIbHOCTH;

6) ¢u3suueckoe BocnuTaHue, (opMUpoBaHHe KYJbTYPbl 3/10POBbS U
IMOLMOHA/ILHOTO 0/1arono/Tyunsi:



. TOTOBHOCTBIO TIDUMEHSITb MaTeMaTHueCKue 3HaHusi B MHTepecax CBOero
3[I0POBbsi, Be/leHUsi 370poBoro obpas3a »U3HW (3[0pOBOe MuTaHWe, cOanaHCHPOBAaHHbBIN
peXXUM 3aHSITUA U OT/AbIXa, pery/spHas (ur3uyeckas aKTUBHOCTb), ChOPMHPOBAHHOCTHIO
HaBblKa pediekcyy, TpU3HAHWEM CBOETO TpaBa Ha OLIMOKY W TaKOro ke rpaBa Apyroro
Yye/i0BeKa;

7) 3KoJ/IorHYecKoe BOCIIUTaHHUe:

. OpHeHTallell Ha MpUMeHeHWe MaTeMaTHyeCKUX 3HaHWM /il pellieHus 3a/ay B
00/1aCTU COXPaHHOCTH OKpY’Kalolljell cpebl, TJIaHUPOBaHUSI TIOCTYIIKOB U OLEHKHA UX
BO3MOXXHBIX TIOC/IeICTBUM [/ OKpY»Karolllell cpefibl, 0CO3HaHWeM T100a/bHOTO XapakTepa
9KO0JIOTUYECKHUX TTPOO/IeM U TTyTeld UX pelleHus;

8) ajanTanusa K U3MeHSIOIMMCSA YC/I0OBUAM COLIMA/IbHONM U MPUPOJHOU CpeAibl:

. TOTOBHOCTBIO K [IeHCTBUSIM B YC/JIOBUSIX HeOTpe/|e/IeHHOCTH, TOBbIIIeHHeM
YPOBHSI CBOEl KOMIIETEHTHOCTU uepe3 MPAKTHUUeCKYIO [esTebHOCTb, B TOM UWC/e YMeHUs
YUUTBCS ¥ IPYTUX JTIOZiel, TprobpeTaTh B COBMECTHOM /1esiTeTbHOCTH HOBBbIE 3HAHUSI, HABBIKU
Y KOMITeTeHIIUU U3 OIIbITa JIPYTHUX;

. HeoOXogUMOCTEI0 B (DOPMUPOBAHMM HOBBIX 3HAaHWH, B TOM UHCJE
dbopMyvpoBaTh HAeU, MOHATHS, TUTIOTe3bl 00 00BeKTax U SIBJIEHUSIX, B TOM UKCJie paHee
HEW3BEeCTHBIX, OCO3HaBaTh Je(UIUThl COOCTBEHHbIX 3HAaHWW U KOMIIETEHTHOCTEH,
TJIaHUPOBATh CBOE Pa3BUTHUE;

. CIIOCOOHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYAIIUIO, BOCTIPUHUMATL CTPECCOBYIO
CUTYal[MI0 KaK BbI30B, TPeOyIOIIMii KOHTPMep, KOPPEKTHUPOBaTh TIPUHUMaeMble DellieHus] U
JencTBuYs, (POpMy/IMPOBaTh U OLIEHUBATh PUCKU U MOC/IeACTBUS, (POPMUPOBATH OTbIT.

MeranpegMeTHbIe Pe3y/IbTaThI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUueOHbIe JeHCTBUS

Ba3oBble jloruyecKue AeiiCTBU:

. BLISIB/IITh M XapaKTepU30BaTh CYI[eCTBEHHbIe TIPHU3HAKM MaTeMaTH4eCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHWNM MeXXAy TMOHATHSIMH, (OPMYy/IMPOBaTh OIpe/e/eHus
TOHSITUH, yCTaHaB/JWBaThb CYIleCTBEeHHbIM TIPU3HAK KIaCCU(PUKAIIMM, OCHOBAHUS [IJisi
0000111eHUsT ¥ CpaBHEHUSI, KPUTEPHUH TTPOBOZMMOT0 aHa/IN3a;

. BOCIIPYHUMATB, (hopmyMpoOBaTh 17} npeoOpa3oBbIBaTh CY>X[eHUS:
yTBep/uTe/IbHbIe U OTpULlaTe/IbHbIe, eJUHUUHbIe, UaCTHbIe 1 00111e, YC/IOBHbIE;
. BbISIB/IATH MaTeMaThuyeCKue 3aKOHOMepHOCTH, B3aWMOCBSI3U U MPOTHUBOpeuys B

takTax, AaHHBIX, HAOJIIOZEHUSAX U YTBEPXKIEHUSX, Mpe/jarath KPUTEPUX /il BbISBJIEHUS
3aKOHOMEPHOCTeW U NMPOTUBOPEYMiA;

. JleflaTb BBIBOJABI C MCIIOJIb30BAHWEM 3aKOHOB JIOTUKM, [eJYKTUBHBIX U
VIHYKTUBHBIX YMO3aK/IHOUeHUM, YMO3aK/IFOUeHUU 110 aHaJIor1y;
. pa3dupaTh [OKa3aTenbCTBAa MaTeMaTHYeCKUX YTBep)XKAeHui (TpsiMble U OT

MPOTHMBHOT'0), TIPOBOAUTL CaMOCTOSITEJTBHO HEeC/IOKHbIE [J0Ka3aTeJbCTBa MaTeMaThdeCKUX
¢dakTOB, BBLICTPaMBaTh apryMeHTalWl0, TPUBOAUTH TPUMEPbl W  KOHTPIIPHUMEpHI,
000CHOBBIBaTh COOCTBEHHbBIE PACCYKAEHUS;

. BbIOMpATH Cr10co6 peltieHust yuebHOM 3a7iaum (CpaBHUBATh HECKOJIBKO BaDUAHTOB
pellleHus, BbIOMpATh Haubojee TOAXOAAINIMNA C yUETOM CAMOCTOSITNbHO BbIfle/IeHHBIX
KpUTEPUER).



Ba3oBble Hcc1ejoBaTe/IbCKHe JIeHCTBUS:

. WCTI0/Tb30BaTh BOIPOCHI KaK MCC/eAoBaTebCKUH HWHCTPYMEHT TI03HaHUS,
dbopMyipoBaTh BOMPOCH], (UKCUPYIOIMe TIPOTHBOpeuMe, Tpob/ieMy, CaMOCTOSITeTbHO
yCTaHaB/IMBaTh MCKOMOe U JlaHHOe, (OpMUpOBaTh THUIIOTe3y, apryMeHTHPOBaTb CBOHO
TIO3UI[1I0, MHEHHUE;

. MIPOBOZIUTL IO  CaMOCTOSITE/TbHO  COCTaB/IEHHOMY  TIZIaHy — HEeC/TIO0XKHBIN
JKCTIepUMeHT,  HeOoJibllloe  UCCAeloBaHWE  TI0  YCTAaHOBAEHUIO  0CcoOeHHOCTel
MaTeMaTHueCcKoro 00beKkTa, 3aBUCUMOCTell 00bEKTOB My CO00M;

. CaMoCTOSITe/IbHO (POPMY/IMpPOBaTh 0000IleHHsT W BBIBOABI 1O pe3y/bTaTaM
TIPOBeJIeHHOT0 HabJ/IIoZIeHnsi, WCC/IeZIoOBaHUs, OI[€HHUBAaTh [JOCTOBEPHOCTh IOJTyYeHHBIX
pe3y/IbTaTOB, BLIBO/IOB M 0000ITIeHMIA;

. TIPOrHO3UPOBaTh BO3MOJKHOE pa3BUTHE TIpollecca, a Takke BbIJBUTATh
TIPe/ITI0JIOXKEHHSI O ero Pa3BUTHH B HOBBIX YC/IOBHSIX.

Pabora c uHdopmanmeii:

. BBISIB/IATD ~ HEJJOCTaTOYHOCTb UM W30BITOUHOCTh MH(MOpPMAIUM, [IaHHbIX,
HE0OXO/IUMBIX /ISl pellieHus 3a/1aul;

. BbIOMpaTh, aHA/M3UPOBaTh, CHCTEMaTU3WPOBAaTb W  WHTEPIPeTHPOBATh
VH(OpMal1IO pa3/IMYHbIX BUJOB U (POPM Tpe/CTaBIeHMUS;

. BbIOMpaTh opMy npezcTaBieHUs: MH(OOPMAI[MU ¥ WUTIOCTPUPOBATD pelllaeMble
3a/lauM CXemMaMu, iuarpaMmmMaMu, MHOM rpadyKoi U uX KOMOWHAIUSIMY;

. OLIeHUBATh Ha/Ie)KHOCTh MH(POPMALMK 10 KPUTEPHUSIM, TIPE/I/I0’KEHHbIM YUUTe1eM

win ChOpMYTMPOBAHHBIM CaMOCTOSITE/TBHO.

KoMMyHHKaTHBHBIE YyHUBEPCA/IbHbIE yUeOHbIe JeliCTBHS

Oouenue:

. BOCIIPUHUMATL U (POPMYJTUPOBATH CY>KIEHUSI B COOTBETCTBUU C YCJOBUSIMH U
1eJIIMA  OOIIEeHMs], SICHO, TOYHO, TPaMOTHO BbIP@KaTh CBOI0 TOUKY 3DEHHs B YCTHBIX U
NMMCbMEHHBIX TEKCTaX, /laBaThb MOSCHEHWs I0 XOZY PpeIleHUsi 3aZiaud, KOMMEHTHPOBAaTb
TIO/TyYeHHBIN pe3y/bTaT;

. B XO/le 0OCY)K[eHHUsl 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCY)KIaeMOH TeMbl,
1po0J/ieMbl, pelllaeMOM 3aZlaud, BLICKA3bIBaTh W/I€H, Halle/IeHHble Ha TIOMCK peIleHus,
COTIOCTABJISITh CBOU CYXK/I€HUSI C CY)K/I€HUSIMU [IPYTHUX YYaCTHUKOB JUasora, 00Hapy>KUBaTh
pa3yiMure U CXOCTBO TIO3WIMIA, B KOPPEKTHON (opme (hOpMyIHMpOBaTh Pa3HOT/IACHS, CBOU
BO3Pa)KEHUS;

. MpeCTaB/IAThL pe3y/bTaThl pelleHus 3aJauu, JKCIIepuMeHTa, UCC/eOBaHUs,
TIPOEKTa, CaMOCTOSITe/TbHO BBIOMPATh (hOpMAT BBICTYTIJIEHHSI C YU€TOM 3aJau Mpe3eHTaluu 1
0cobeHHOCTeN ayJUTOPUU.

CoTpyaHuyecTBO:

. MOHUMAaThb M WUCIIO0/b30BaTh ITIPeUMYyIlleCcTBa KOMaHAHONW U WHAWBUAYaJTbHOMN
paboThI MpH pellieHny yueOHbIX MaTeMaTUUeCKUX 3a/1au;

. MpUHUMAaTh 1[eJib COBMECTHOMW [1esiTeJIbHOCTH, TIJIAHMPOBaTh OpPraHU3alyio

COBMeCTHOUM paboThbl, pacripefiesisiTb BUAbI paboT, AOroBapyBaThCsi, 00CYXaaTh MpoLiecc U
pe3ynbTat paboThl, 000011[aTh MHEHHS HeCKOJILKUX JTFO/IeH;



. yuaCTBOBaTh B I'PYNIOBBIX (popmax paboThbl (0OCyxaeHHs1, 0OMeH MHEHHSMH,
MO3TOBbI€ IITYPMBI U [IP.), BBITIOHATH CBOIO YaCTh PA0OTHI M KOOPJUHUPOBATh CBOU JeMCTBUS
C APYTMMH ujieHaMd KOMaH/Ibl, OL[eHMBaTh KaueCTBO CBOEro BK/aja B OOIIMM MPOAYKT TI0
KpuTepusiM, chOpMyJ/IMPOBAaHHBIM YYaCTHUKAMU B3aUMO/1eHCTBUSI.

Pery/isiTUBHbIe YHUBepPCa/IbHbIE YUeOHbIe eHCTBUS

Camoopranusanus:

. CaMOCTOSITe/IbHO COCTaB/ISTh I/1aH, a/iFOPUTM pellieHus 3aiaud (WK ero 4acTh),
BBIOMPpATH CIIO0CO0 pellieHus C Y4eTOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBaTh ¥ KOPPEKTUPOBATh BapHUaHThI pPellleHuH C yueTOM HOBOW UH(hOpMal[1H.

CaMOKOHTPOJIb:

. B/a/leTh Crioco0amMu CaMOMpPOBEPKH, CaMOKOHTPOJISI TIpoljecca W pe3ysibTaTa
pellieHus] MaTeMaTU4YeCcKoU 3a/iaum;

. TIpe/IBUJIeTh TPYJHOCTH, KOTOPble MOTYT BO3HUKHYTH TIPU peIlleHWH 3afiaud,
BHOCUTb KOPPEKTHBBI B /1eSITe/IbHOCTb Ha OCHOBE HOBBIX 00CTOSITe/TbCTB, Hali/IeHHBIX OIIMOOK,
BBISIB/IEHHBIX TPYAHOCTeW;

. OlLIeHMBaTh COOTBETCTBUE pe3y/bTaTa [|esTeJIbHOCTH TIOCTaB/IeHHOW Iie/u U
YCJIOBUSIM, OOBSCHATH MPUUMHBI JOCTWKEHUST WM HeJOCTYKeHUs 1e/Th, HaXOUThb OIINOKY,
JlaBaTh OLIEHKY IPUOOpeTeHHOMY OIIBITY.

IlpeagMeTHBIE pe3y/IbTaThl

7-U K1acc

K koHIly 00yueHUss B 7-M KJacce 00ydarol[uiics TIOMyUUT C/ieAyrolire TpeMeTHbIe
pe3y/IbTaThl.

Yuc/ia ¥ BBIYMC/IEHUS

BbINOMHATL, coyeTasi yCTHbIE U TTMChbMEHHbIE TIPUeMbI, apudmMeTHUecKre AeUCTBUS C
paLMOHATBHBIMU UMC/IaMH.

HaxoauTh 3HaueHUs UYKCOBLIX BhIpAaXKeHUM, TIPUMEHSITh pa3HooOpa3Hble CriocoObI U
TIpUeMbl BBIUMC/IEHUSI 3HAUeHWM [POOHBIX BbIPA)KeHUH, CO/lepXKall[iX OOLIKHOBEHHbIE U
JecsITUUHbIe [POOU.

[TepexoauThb OT 0fHOM (POPMBI 3aTTHCH UKCesi K Apyroi (peobpa3oBbIBaTh AeCATUUHYIO
Ipobb B OOBIKHOBEHHYIO, OOBLIKHOBEHHYI) B JIeCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JeCITUUHYIO Ip00B).

CpaBHUBATh U YIOPSI0UMBATh paljuOHa/IbHbIe UKCIIa.

OKpyr/aTh Yuc/a.

BBIMONMHATL TPUKWAKY W OLIEHKY pe3y/bTaTa BbIUMC/AEHUM, OIeHKY 3HaueHWi
YKUC/OBbIX BbIpa)KeHWM. BLIMOMHATL JelCTBUST CO  CTeMeHs MM C  HaTypaJbHbIMU
TIOKa3aTesIsIMHU.

[TpyuMeHSITh IPU3HAKU [IeIMMOCTH, pa3jioyKeHre Ha MHOYKUTEe/M HaTypasibHbIX UnCell.

PemiaTh MpakTUKO-OpPHEHTUPOBaHHbIe 3aZlaud, CBsi3aHHbIe C OTHOLLEHWEM BeJIMUMH,
TIPOTOPLIMOHA/ILHOCTBIO Be/IMUKMH, TPOLIEHTaMH, UHTEepPIIPeTUpPOBaTh pe3y/bTaThl pellleHus
3a/lau C yUeTOM OTrPaHWYeHUH, CBSA3aHHBIX CO CBOMCTBAMU PacCMaTpHBaeMbIX 0OEKTOB.

Asnref6panueckKne BbIpa)KeHHSA

Vcnonb30BaTh anrebpavueckyr0 TEePMUHOJIOTUIO UM CUMBOJIMKY, TIDUMEHSTb ee B
TripoLjecce OCBOeHUs yueOHOro MaTepHaria.



HaxoauTh 3HaueHus1 OYKBeHHBIX BbIDayKEHUH MPH 3aZIaHHBIX 3HAUEHUSIX ITepeMeHHbIX.

BbITIOSTHATE  TIpeoOpa30BaHUs 11eJIOTO  BLIDA)KEHHSI B MHOTOUJIEH TIpUBe/leHUeM
MOI00HBIX C/laraeMbIX, paCKPLITHEM CKOOOK.

BLITIONTHATE YMHOKeHHe OfHOYIeHa Ha MHOTOWIeH M MHOToujieHa Ha MHOTOUY/IEeH,
TIpUMeHSITh (HOPMYJIbI KBaJpaTa CYMMBbI M KBaj/ipaTa Pa3HOCTU.

OcylllecTB/IATb pa3/ioyKeHWe MHOTOWIEHOB Ha MHOXKUTE/IU C TIOMOIIbI0 BEIHECEHUS 3a
CKOOKM 0011]eT0 MHOXKUTeJIs, TPYTITTUPOBKU C/laraeMbIx, IpUMeHeHHst hOpMYyJl COKpaIlleHHOTO
YMHOYXeHMUSI.

[TpumeHsTb TIpeoOpa30BaHMsT MHOTOU/IEHOB /i DelleHUs] pa3/dyHbIX 3a/au W3
MaTeMaTHUKH, CME>XXHbIX IPe]MeTOB, U3 PeasibHOM TTPaKTHKU.

Wcrionb3oBaTh  CBOMCTBA CTereHell C  HaTypadbHbIMM  TIOKa3aTe/ssMU /ISt
1ipeoOpa30BaHysl BLIpAKEHU.

YpaBHeHus u HepaBeHCTBa

PeriaTh nMuHeliHbIe ypaBHEHHsI C OJJHOU epeMeHHOM, TIPUMeHSis TipaBu/ia Tiepexozia OT
WCXO/THOTO ypaBHEHUs] K PAaBHOCWILHOMY eMy. IIpoBepsiTh, SIBASIETCSI I YMCIO KOPHEM
ypaBHeHWUs.

[TpumeHsITH rpaduueckrie MeTO/IbI TIPYU pellieHnH TUHeMHbIX YPaBHEHUN U UX CUCTEM.

[Topbupars MprMepbl Map uuces, SBSIOIIUXCS pellleHreM JIMHEeHHOTO ypaBHEHUs C
JIBYMsI TIepeMeHHBIMHU.

CTpouTh B KOOpAMHATHOW TIJIOCKOCTU TpapuK JUHEMHOTO0 ypaBHEHUsI C [ABYMS
TepeMeHHbIMH, TI0/Ib3Y$ICh TpaUKOM, TIPUBOJUTE MPHUMEDHI pellieHHs] ypaBHeHMUsI.

Pemath cucTeMbl ABYX JIMHEWHBIX YpPaBHEHUN C JByMs TlepeMeHHbIMH, B TOM UYHCJie
rpajuuecku.

CocTaB/isITh U pelllaTh JIMHeHOe ypaBHeHHe WM CUCTeMY JIMHeWHBbIX ypaBHEHUH TI0
YCJIOBUIO 3a/laui, WHTEPIPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aj/laui MOJTyueHHbIN
pe3ysibTart.

DyHKIMH

V300pakaTh Ha KOODJWHATHOW TMPSMOM TOUKH, COOTBETCTBYIOI[HE 3a/laHHBIM
KOOp/IuHaTaM, JIyud, OTpe3KH, WHTepBajibl, 3alyCbiBaTh UWCJIOBble TIPOMEXYTKU Ha
anrebpanveckoMm si3bIKe.

OTMeuaTh B KOODP/IMHATHOM TJIOCKOCTH TOYKHU MO 3aJjaHHbIM KOOp/WHATaM, CTPOUTh
rpaduky MuHenHbIX QyHKUUA. CTpouTh rpaduk GyHKUMU y = [X|.

OrnuceIBaTh C TIOMOIIBbIO (DYHKIMM W3BeCTHbIEe 3aBUCUMOCTH MEX[y BeIMUMHAMM:
CKOPOCTb, BpeMsl, pacCTOsIHUE, 11eHa, KOJIMUeCTBO, CTOMMOCTb, TIPOM3BOAUTETLHOCTb, BPEMS,
06neM paboThI.

Haxomutb 3HaueHue (PYHKIMM 10 3HAUEHUIO ee apryMeHTa.

[TornMath rpadudeckuii criocob TpeiCTaBIeHUs M aHaM3a nH(OpMaLiy, U3BIeKaTh U
VHTepIIpeTHpPOBaTh UH(MOPMal[1I0 U3 rpadrKOB peabHbIX MPOL[ECCOB U 3aBUCUMOCTEM.

8-u ks1acc

K koHIly 00yueHHns B 8-M Kiacce o0ydarouuiics TIOJMyUUT C/IeAyIolire TIpeJMeTHbIe
pe3yJIbTaThl.

Yuc/ia ¥ BBIYUC/IEHUA



Vcrionb30BaTh Havya/lbHbIE MPECTaB/IeHUs O MHOXKECTBE JeUCTBUTEIbHBIX YHCesT [1JIs
CpaBHEeHUs], OKPYTJIeHUSI U BBIYMC/IEHUN, W300pakaTh [iefiCTBUTe/IbHbIE UKC/Ia TOYKaMU Ha
KOOPZMHATHOM TIPSIMOM.

[TpumeHsATbL MOHATUE apu(MeTUUeCKOro KBaJIpaTHOTO KOPHS, HaXOAUTh KBaJpaTHbIe
KODHH, WCIOJb3yss TIpU HeoOXOJUMOCTH KaJ/IbKYJIATOP, BBLITIOJHATL TpeoOpa3oBaHust
BBID&KEHUM, COZleprKalljuxX KBaJpaTHble KOPHU, UCII0/Ib3Ys1 CBOMCTBA KOPHEM.

Vcrnonib30BaTh 3anvcy O60/bIIMX U MaJibIX UMces C TIOMOIIbI0 AeCITUUHBIX Apobeii u
crerneHer yucia 10.

AnrebpanuecKue BbIpa)KeHHs

[TpUMeHSITh TOHSITUE CTeTleH!W C Le/IbIM OKa3aTesieM, BBIMOJHATE MpeoOpa3oBaHus
BBID&KEHU, COZleprKalljiX CTeIeHH C Lje/IbIM [T0Ka3aTesleM.

BLITIONTHATE TOXK/IeCTBeHHbIe TIpeobpa3oBaHus paljMOHATBHBIX BhIDa)KeHHI Ha OCHOBE
TIpaBWI ZIEMCTBUM HaZi MHOTOWIeHAMH U ajreOpanueCcKuMu ApooOsiMu.

PacknazpiBaTh KBaZlpaTHbIM TPeXU/IeH Ha MHOXKUTEJIH.

[TpuMeHsITH TIpeoOpa30BaHUsl BBIPAKEHUUM [JIsT  pellleHWsT Pa3/InUHbIX 3a7iauy U3
MaTeMaTHKH, CMEXXHbIX MPeMeTOB, U3 PeaJlbHOM TTPAKTHKH.

YpaBHeHus u HepaBeHCTBa

PeruaTh /iMHeliHbIe, KBaJpaTHbIe YpPaBHEHUS Y PALIMOHA/IbHbIE yPaBHEHUS], CBOASILIAECS
K HUM, CUCTeMbI IBYX YPaBHEHUH C JBYMs [IePeMEHHBIMHU.

[TpoBOAWTE TIpOCTENIIME UCC/Ie0BAaHUSI YDaBHEHUI Y CUCTEM YPaBHEHWM, B TOM YKCJIe
C TpyUMeHeHHeM Tpaduueckux TpejcTaB/ieHUl (yCTaHaB/IMBaTh, UMeeT JId YpaBHeHUe WU
CUCTeMa YpaBHEHUH pelleHus1, eC/Id UMeeT, TO CKOJIBKO, U TIp.).

[TepexoauTh OT C/I0BeCHOW (hOpMYJ/IMPOBKH 3a/lau K ee ajrebpandeckoid MOl C
TIOMOLLBIO  COCTaBJIEHWs YPaBHEHUSI WM CUCTEMBbl ypaBHEHWM, WHTEPIIPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 3a/laui [TOTYYEHHBIU pe3y/bTar.

[IpuMeHSITb CBOWCTBA UMC/IOBBIX HEPABEHCTB /i CpaBHEHWs, OLIEHKM, pellaThb
NMUHeliHble HepaBeHCTBA C OJIHOM TIlepeMeHHOM W WX CHUCTeMbl, [aBaTb Tpa(uuecKyro
WJUTFOCTPALIMIO MHOKECTBA peLleHr HepaBeHCTBa, CUCTEMbI HEPAaBEHCTB.

DyHKIIMH

[ToHumMaTh M UCHOJB30BaTh (PYHKLHMOHAbHbIE TIOHSATUS WM S3bIK (T€PMUHBI,
cUMBO/IMUeckrue o003HaueHUs ), omnpezesisiTh 3HaueHre (DYHKIUU 10 3HAUEHWIO apryMeHTa,
onpejensTh CBOMCTBa GyHKLIUU T10 ee rpaduKy.

CtpouTh rpadMKy 3/1eMeHTapHbIX QYHKLME BUAA: ¥ = K/X, y = X%,y =x3, y = |x|, y = VX.
OnuckiBaTh CBOKMCTBA YUCIOBOU (PYHKIIUU MO ee rpaduKy.

9-1 k1acc

K koH1ly 06yueHuss B 9-M KJacce 00yJaroL[Uiics MOMyuuT Caeyioliye npeAMeTHbIe
pe3yJbTarhl.

Yuc/ia ¥ BBIYMC/IeHUSA

CpaBHUBATh U YIIOPSI0YMBATh PALJMOHA/IbHBIE U UPPaL[MOHA/IbHbIE YUCIA.

BhInosiHATE apudMeTHyecKre JelCTBYS C pPaliMOHaIbHBIMU YHMC/IaMH, COUeTast yCTHhIE
Y TIMCbMEHHBIE TIPUeMBI, BBITIOJIHATH BbIUMC/IEHUS C UPPALjMOHA/IbHBIMY YU C/IAMU.

HaxomuTh 3HaueHuUsi CTeleHed C LeJbIMM TOKa3aTelssMU U KODHEW, BBIUMC/ISATh
3HAUEeHUsI YUCJIOBBIX BbIpaXKEHUM.



OKpyT/siTh [IeliCTBUTE/IbHBIE UMCJIA, BBITIO/NHAThL TIPUKUKY pe3yJ/bTaTa BbIUKC/IEeHUH,
OLIEHKY UMCJ/IOBBIX BbIPa)KeHHUH.

YpaBHeHus 1 HepaBeHCTBa

PelaTh /iMHeVHble W KBajJipaTHble YpaBHEHUS, ypaBHEHWs, CBOJSIIMECS K HHUM,
npocTetiiive ApoOHO-pallOHaIbHbIE YDaBHEHUSI.

PeliaTh cucTeMbl BYX TMHENHBIX YPaBHEHUM C [IByMsi [lepeMeHHbIMU U CUCTEMBI [IBYX
ypaBHEHUM, B KOTOPbIX OIHO YpPaBHEHUE He SIB/ISIETCS JIMHEUHBIM.

Pemiath TeKCTOBble 3a/jauM ajirebpanueckuM criocoboM C TIOMOIIbIO COCTaBJ/IeHHS
yPaBHEHUS UM CUCTEMBbI [IByX YPaBHEHUH C IByMsl [lepeMeHHbIMHU.

[TpoBoWTh TIpOCTeliIIMe UCC/IeJOBaHUSl YDaBHEHUM 1 CUCTEM ypaBHEHUH, B TOM UKC/ie
C TpyUMeHeHHeM Tpaduueckux Tpe/CcTaB/ieHU (yCTaHaBIUBaTh, UMeeT JIU ypaBHeHUe WU
cucTeMa ypaBHeHU pelleHusi, eC/Ii UMeeT, TO CKOJIbKO, U TIp.).

Pemath sMHelHble HepaBeHCTBA, KBa/lpaTHble HepaBeHCTBA, M300paXkaTb pellieHHe
HEepPaBeHCTB Ha UMCJIOBOM TPSIMOM, 3alMChIBATh pellleHre C MOMOII[bI0 CUMBOJIOB.

PerlaTh cUCTEMbI JIMHEWHBIX HepaBeHCTB, CHUCTeMbl HepaBeHCTB, BKJ/IIOUaloIlye
KBa/[paTHOE HepaBeHCTBO, N300pakaTh pellieHre CUCTeMbI HepaBeHCTB Ha UMCJ/IOBOM MPSIMOH,
3aMuChbIBaTh pellleHre C MOMOILbI0 CUMBOJIOB.

Vcrionb30BaTh HEPaBeHCTBA TPU PellieHrWH Pa3/TMUHbIX 3a7au.

DyHKIIMH

Pacrio3HaBaTh ~ (YHKIMM  M3y4yeHHbIX BU/IOB. [loKa3biBaTh  CXeMaTHU4eCKd
pacroJ/io)keHre Ha KOOPJAWMHATHOM TIJIOCKOCTU rpauKoB GyHKLIMM BuAa: y = kx, y = kx + b, y
=k/x,y=ax?*+bx + ¢, y=x>3y=Vx,y = [x|. B 3aBucumocTy 0T 3HaueHMIi KO3(PDULMEHTOB,
OMUCHIBaTh CBOWCTBA (PYHKI[UH.

CTpouThb ¥ M300paXkaTh CXeMaTHUeCKH rpaMKy KBa/IpaTUUHBIX (DYHKI[MH, OIHCHIBATh
CBOMCTBA KBa/IpaTUYHBIX (DYHKLIMU 10 UX rparKam.

Pacrio3HaBaTh KBa/IpaTUUYHYIO (YHKLHIO 10 (opmysie, NOPUBOJUTH TPUMEPbI
KBaZIpaTUYHBIX (DYHKLIMM U3 peasibHOM XKU3HU, (DM3UKH, TeOMEeTPUHU.

Umnc/ioBbIe NI0C/I€]0BaTe/IbHOCTH U MIPOrpeccuu

Pacno3HaBaTh apu(MeTHUeCKYyH) U TeOMeTPUUeCKYH TMpPOrpecCMy TPy PasHbIX
criocobax 3alaHus.

BbINoMHATL BBIUMCIEHUS C UCTI0/Ib30BaHKWeM (hOpMyJ N-TO YjieHa apu(pmMeTHyecKou 1
reoMeTpUYeCcKOHr MpOrpecCui, CYMMBbI MEePBbIX N YIEHOB.

M306paskaTh usieHbI 1OC/IeI0BaTe/TbHOCTH TOUKaMK Ha KOOPAMHATHOMN TIIOCKOCTH.

Peliiath 3a/1auu, CBsI3aHHBIE C UXC/IOBBIMU MOC/I€/I0BAaTEIbHOCTSIMU, B TOM UHCJIe 3a[jauu
13 peaibHOM »KM3HM (C MCI0/Ib30BaHKEM KaJlbKYJ/ISITOPa, LU(POBLIX TEXHOJIOTUM).

TemaTuueckoe IVIaHUPOBaHHE

7-U KJ1acc
KoysinuecTBO yacoB
Ne HavMmeHoBaHMe pa3/ie/ioB U TeM
n/n nporpamMMel Beero KoutposbHble | ITpakTHueckue
paboTsI padoThI




Yucna U BBIUUC/ICHUS.

1 25 1
PaumoHanbHbIE UMC/IA
2 Anrebpanueckrie BbIpaXKeHHsT 27 1
3 YpaBHeHUs ¥ HepaBeHCTBa 20 1
4 KoopauHaTel v rpaduku. 24 1
DOyHKLMU
5 [ToBTOpeHMe 1 06006ITIeHHEe 6 1
OBIIEE KOJIMYECTBO YACOB TIIO 102 5 0
[TPOT'PAMME
8-u k1acc
Ko/simuecTBO yacos
Ne HavmeHoBaHMe pa3/jie/ioB U TeM
n/n nporpamMMel Beero Konrtpoibhsbie | IIpakTnueckue
padoThI padoThI
1 Yucna u BBIUMC/IEHUS. 15
KBazapaTHbie KOpHU
) Uucsa v BeruncieHus. CrereHs C 7
LieJIbIM TTOKa3aTesieM
3 Anrebpanueckrie  BbIPa)KeHUSI. c 1
KBasipaTHBIU TpexusieH
4 Anrebpanueckrie — BbIPa)KeHUSI. 15 1
Anrebpanueckasi ApoOb
5 YpaBHeHUsT U HepaBeHCTBa. 15 1
KBazpaTHble ypaBHeHUs
6 YpaBHeHWsT U HepaBeHCTBA. 13
Cucrembl ypaBHEeHUU
7 YpaBHeHWsT M HepaBeHCTBA. 12 1
HepaseHctBa
8 @ yHKIMHU. OCHOBHbIE TTOHATUSA 5
9 ®yukiuu. Yucnosbie GyHKIUU 9
10 [ToBTOpeHUe 1 060011IeHNe 6 2
OBIIEE KOJIMYECTBO YACOB IIO 102 6 0

[TPOTPAMME




9-1 KJ/1aCC

KosinuecTrBo yacoB
Ne HavMmeHoBaHMe pa3/je/ioB U TeM
n/n nporpamMMel Beero KontpobHsble | [IpakTHueckue
padoThI padoThI
1 Yucna U BbIUMCJIeHNS. 9
[elicTBUTe/IbHBIE UMC/IA
) YpaBHeHHWsT U HepaBEeHCTBA. 14 1
YpaBHeHUsI C O/IHOU TTepeMeHHOM
3 YpaBHeHHWsT U HepaBeHCTBA. 14 1
CucreMbl ypaBHEHUM
4 YpaBHeHUsT U HepaBeHCTBaA. 16 1
HepaBeHctBa
5 @ YHKLIMU 16 1
6 YurcnoBble 1oc/e10BaTe/IbHOCTH 15 1
. [ToBTOpEHUE, o6o011eHue, 13 1
crCcTeMaTU3alysl 3HaHUM
OBIIEE KOJIMYECTBO YACOB IIO 102 6 0
[TPOT'PAMME

IIpoBepsiemble TpeOoBaHusa K pe3yjabTataM ocBoeHuss OOII u 3/1eMeHTBI
Co/lep)KaHusA

7-1 K1acc
IIpoBepsiemble TpeGoBaHusA K pe3yabTaram ocBoenus OOII

Ko <
oBe g oro IIpoBepsieMmble MpegMeTHbIe pe3y/IbTaThl OCBOEHHSI OCHOBHOM
MpoBepsAeMor .
POBEP o0pa3oBaTe/IbHO¥N MPOrpaMMbl 0CHOBHOTI'0 0011iero 00pa3oBaHus
pe3yJbTarTa
1 Huicna v BBIUMC/IEHUS
11 BbIMOMHATE, COYeTast YCTHbIE W MHWCbMEHHBIE  TPHEMBI,

apudMeTUUeCcKre elCTBUS C palldOHA/JIbHBIMUA UK C/IaMU

HaxoauTh  3HaueHHs  UMC/IOBBIX  BBbID@KEHUH, TPUMEHSITh
1.2 pa3HooOpa3Hble CITOCOOBI W TIPHMEMBI BBLIUMC/IEHUS 3HAUEHWH JPOOHBIX
BBIp@KEHUM, COZIep>Kall[iX OOBIKHOBEHHbBIE U IeCATUYHBIE APOOU

[lepexoguTe OT oOfHOW (OPMBI 3aMyMCA ukcen K JIpyrou
1.3 (mpeobpa3oBbIBaTh [IECATUUHYIO IpOObL B 0OBIKHOBEHHYIO, 0OBIKHOBEHHYHO
B ZIECITUUHYIO, B UaCTHOCTH, B OeCKOHEUHYIO ZIeCITUUHYIO 1p00B)




1.4

CpaBHUBATh U YIIOPSI0YMBATh PALJMOHA/IbHbIE YKC/Ia

1.5 OKpyr/IsTh yKnc/ia
BbINO/HATE NPUKUAKY U OLEHKY pe3yJ/ibTaTa BbIUMCIEHUM, OLIEHKY
1.6 3HaYeHUH YMC/IOBBIX BbIpa)KeHUW. BBIMOMHATE A€MCTBUSI CO CTENeHsIMU C
HaTypa/bHbIMM MOKa3aTe/siMU
17 [TpuMeHsITb TpPU3HAKU [eJIMMOCTH, pa3/io)KeHHWe Ha MHOXXUTEeIU
' HaTypaJIbHbIX UMCes
Pemiatb MpakTUKO-ODUEHTHPOBAHHbIE 3a/lauM, CBSI3aHHble C
18 OTHOILIEHHEeM BeJIMUYMH, TPONOPLMOHA/TILHOCTBIO BEJWYMH, TPOLEHTaMH,
' VMHTEepNpeTUpPOBaTh pe3y/bTaThl pellleHusl 3aZiau C yUeTOM OrpaHUueHuH,
CBSI3aHHBIX CO CBOWCTBaMH pacCMaTpUBaeMbIX 0ObEKTOB
2 Anrebpanueckrie BbIpayKEeHUSI
51 Wcnonb30BaTh anreOpanueckyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY,
' TIPUMEHSITD ee B TIPOLecce OCBOeHUsI yueOHOro MaTepuasa
59 Haxoguth 3HaueHUsi OYyKBEHHbIX BbID&)KEHWUW TpPU 3aJaHHbBIX
' 3HaYeHUSIX TlepeMeHHbIX
53 BeInonHATh Tipeobpa3oBaHusl 1[€JIOT0 BBIDAKEHUS] B MHOTOWIEH
' TipYBeZieHreM TIOZI00HBIX C/laraeMbIX, pAaCKPbITHEM CKOOOK
24 BBINOTHATE YMHOXKEHUe OZJHOU/IeHa HAa MHOTOU/IeH M MHOTOU/IeHa Ha
' MHOTOUJ/IeH, IPUMeHSITh (POPMYJIbl KBaZipaTa CyMMbI 1 KBa/ipaTa pa3HOCTU
OcylecTB/IATh  pa3/oKeHWe MHOIOUJIEHOB Ha MHOXWTEIU C
2.5 TOMOIIbI0 BBIHECEHUsI 3a CKOOKM OOII[ero MHOXKUTesi, TPYIIHPOBKU
c/laraeMbIX, pUMeHeHust (HOpMYJ1 COKPAILleHHOT'O0 YMHOXXEeHUSsT
[TpumeHaTb TIpeoOpa3oBaHUsI MHOTOUWIEHOB /i1 pelleHuUs
2.6 pa3/MUHBIX 33/lay W3 MaTeMaTUKW, CMEXHbIX MpeJMeTOB, U3 PeabHOU
TIPaKTHKH
57 Vcrionb30BaTh CBOMCTBA CTeEHel C HaTypa/lbHbIMU MOKa3aTessiMU
' 17151 Tipeo0pa30BaHus BbIPayKeHHH
3 YpaBHeHUs U HepaBeHCTBa
PelllaTh /IMHEMHbIE ypaBHEHUS] C OJHOW TepeMeHHOW, MpUMeHsIs
3.1 IpaBU/ia Iepexoja OT HCXOAHOIO YpaBHEHUS K PaBHOCU/IBHOMY eMmy.
[TpoBepsiTh, ABASAETCS I YMC/IO KOPHEM YpaBHEHUS
3.9 [IprMeHATb rpaduueckrie MeTOAbl TIPU pelleHWd JIMHEUHbIX
' ypaBHEHHWH U UX CUCTEM
33 [logbupath mpuMepsl TMap YHCeN, SBSIOLUXCSA —pelleHueM

JIMHEMHOTO YpaBHEHUS C JBYMSI ITlepEMEHHBIMU




CTtpouTb B KOOPAMHATHOM TJIOCKOCTM TpadUK JIMHEHWHOTO

3.4 yPaBHEHUSI C ABYMSI TNEepPEMEHHBbIMM; T0JIb3ysSICh TrpaduKoOM, MPUBOJWUTH
TIPUMEDSI pellleHrs] YPaBHEHUS
35 PemaTte cucTeMbl [BYX JIMHEWMHBIX ypaBHEHUM C [JBYMS
' repeMeHHbIMH, B TOM umciie rpadryecku
CoCTaBJIAITh U pellaTh TMHENHOe YPaBHEeHNe WA CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHUM I10 YCJIOBHUIO 3aJjaud, UHTEPIIPeTUPOBAaTh B COOTBETCTBUMU C
KOHTEKCTOM 3a/lauy T0JIyYeHHbIA pe3yJibTat
4 KoopauHaTe! ¥ rpaduky. OyHKIMN
M300pa)kaTh Ha KOOPWHATHOM IPSIMOM TOUKH, COOTBETCTBYIOIIIHE
4.1 33/laHHbIM KOODJWHATaM, JIy4d, OTpe3KH, HWHTepBa/bl, 3aluChIBaTh
YKMCJIOBBIEe TIPOMEXKYTKH Ha anrebpanueckoM si3bIKe
40 OTMeuaTb B KOOPAMHATHOW IIJIOCKOCTM TOUKU MO 3aJaHHbIM
' KOOp/JUHaTaM
43 CtpouTs rpaduky JMHeWHbIX QyHKLIMHA. CTPOUTh rpaduk QyHKLIHAN
y =
OrnuceIBaTh C TOMOLLBI0 (DYHKLIMA M3BECTHBIE 3aBUCUMOCTHU MEXY
4.4 BeJIMUMHAMU: CKOpDOCTb, BpeMsl, pacCTOsiHMe, 1jeHy, KOJIMuecTBo,
CTOUMOCTbD, TIPOU3BOIUTE/ILHOCTD, BPEMSI, 005eM pabOoThI
4.5 HaxouTh 3HaueHre (QYHKLIMM 10 3HAUEHHUIO ee apryMeHTa
[Tonumatb rpaduueckuii crmocob TmpeAcTaBleHHs W aHa/IM3a
4.6 rMH(MOopMalK, U3BIeKaTh U UHTEPIIPETUPOBATh MH(OPMaL1IO 13 IPa(UKOB

peasbHbIX TIPOLIECCOB U 3aBUCUMOCTEH

IIpoBepsiemMbie 3/1eMeHTbI CO/iep)KaHusA

Kop ITpoBepsieMbI 3/1IeMEHT CO/ieP>KaHUsA
1 Uucsia ¥ BbIUUCIeHUSA
pobu 0ObIKHOBEHHBIE U [IeCITUYHbIE, TIepeX0, 0T 0JHOM (OPMBI 3arrcu
1.1 |gpoGeii k ppyroi. IloHsTHe PpalMOHA/BHOTO UMCJIA, 3alyCh, CpPaBHEHHE,
yHOpsij0UMBaHUe paldOHaTbHBIX YMCET

12 ApudmeTrueckue AeUCTBUS C palOHaIbHBIMU UMc/iaMu. PellieHure 3amau
" | u3 peasibHOM MPAKTUKY HA YaCTH, Ha ApoOH

13 CreneHb C HaTypa/ibHBIM TOKa3aTeJsieM: Ofpejie/ieHre, rpeoOpa3oBaHue
" | BBID@)KEHHUI Ha OCHOBE OTIPe/ie/IeHus], 3aITUCh OOJBIIINX UUCEeT

14 [TporieHTHI, 3anMCh MIPOLIEHTOB B BU/ie Apobu 1 poOu B BU/e MPOLIEHTOB.

TP OCHOBHBIE 33/]la4X Ha MPOLIEHTHI, pellieHre 3a/lay U3 peaslbHOM NTPaKTHUKU




HPI/IMQHEHI/IG IMPU3HAKOB [€/IMMOCTH, Pd3J/IOJKEHHWE Ha MHOXUTEeN

1.5
HaTypa/lbHbIX UKCel
16 PeanbHble 3aBUCMMOCTH, B TOM uUuCje TpsMas Uu obOpaTHas
" | mporopIMoHaTIbHOCTH
2 Anrebpanueckrie BbIpaKeHHSsT
)1 [TepemeHHbIe, UYMC/IIOBOE 3HAaUeHWE BbIDAXKEHUS C [epeMeHHOM.
" | [JomycTumble 3HaUEHHS TIePEMEHHBIX
59 [TpencraBneHre 3aBUCUMOCTH MeEXJy BeIMUMHaMH B BUZe (HOPMYIIbI.
" | Berumcienus o dbopmysiam
53 [Tpeobpa3oBaHre OYKBEHHBIX BbIp@KeHUM, TOX/IECTBEHHO paBHbIE
" | BBIp@>KeHUs
2.4 CBoMCTBa CTeNeHu C HaTypa/ibHbIM [TOKa3aTejieM
) c OpHounenel M MHOrowieHol. CreneHb MHorouwrieHa. CroeHue,
" | BblUMTaHMWE, YMHO)KEHHE MHOT'OUJIEHOB
@OopMyJibl COKPALeHHOTO YMHO)KEHHWS: KBaZpaT CyMMbl M KBajpar
2.6 |pasHoctu. dPopmysa pa3sHOCTA KBaApaToB. PasjiokeHWe MHOIOUY/IEHOB Ha
MHO>KUTEN
3 YpaBHeHus
31 YpaBHeHue, KOpeHb YpaBHEeHUs, TpaBuia Mpeobpa3oBaHusl ypaBHEHUS,
" | paBHOCW/ILHOCTh ypaBHEHUH
39 JIuHeriHOe ypaBHeHHe C OZJHOW MepeMeHHOM, YKUC/I0 KOPHeW JIMHEWHOT O
" | ypaBHeHUS], pellieHre TMHEHHBIX YPaBHEHUI
33 CocTaBsieHVMe ypaBHEHWW IO YCJIOBHIO 3a/laud. PellleHWe TeKCTOBBIX
" |3a/1a4 C TOMOIIIBI0 YPAaBHEHUIA
3.4 JIuHeliHOe ypaBHeHHe C ABYMsi lepeMeHHbIMU U ero rpaduk
Cucrema AByX JIMHEUHBIX YPaBHEHWH C ABYMS MlepeMeHHbIMU. PelieHue
3.5 |cucreM ypaBHeHu# criocobom mopacTtaHOBKU. [IpvMepbl pellieHUsi TeKCTOBBIX
3a/1a4 C MOMOILbI0 CUCTEM YpaBHeHUU
4 Koopaunate! u rpadviku. OyHKIMU
4.1 KoopriHaTa TOUKM Ha TIPSIMOM
40 UnucnoBble mnpomexyTku. PaccrosiHne Mexay [ABYMS — TOYKaMu
" | KoOpAWHATHOM TTPSIMOM
43 [MpsmoyronbHast cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca u

OpJAHrHATad TOUKH Had KOOp,Z[HHaTHOﬁ ITJIOCKOCTH




44 [Tpumepnbl rpaduKoB, 3afiaHHbIX (opMynamu. UTeHue rpaduKoB
" | peasibHBIX 3aBUCUMOCTET

4.5 [Tonsatue ¢pynkumu. I'padvk dyHkimu. CBoMCTBa PyHKLIUMA

4.6 JIuHeliHas hyHKIMs, ee rpaduk. ['paduk DyHKIMU y = [X]|

47 ['padrueckoe pellieHWe IUHEWHBIX YpaBHEHWHW U CUCTeM JIMHEMHBIX
" | ypaBHeHwMi

8-u1 knacc

IIpoBepsiemble TpeOOBaHUA K pe3y/ibTaTaM ocBoenunss OOII

Ko ”
oBe f oro IIpoBepsieMble TpeAMeTHbIe pe3y/ibTaTbl OCBOEHHSI OCHOBHOU
NMpoBepsieMor -
pOBEp o0pa3oBaTe/IbHOM MPOrPpaMMbl 0CHOBHOT'0 0011[ero o0pa3oBaHus
pe3y/bTaTa
1 Uuicsia ¥ BIUUC/IEHUS
Wcnonp30BaTh  Hauva/ibHble  MPEACTABAEHUS O  MHOXKECTBe
1.1 [IeUCTBUTE/IbHBIX YWCeN [JI1 CPaBHEHWs, OKDPYIVIEeHUSI W BBbIUKMCJIEHUU,
1300paXkaTh JIeHCTBUTE/IbHBIE UHC/Ia TOUKAMU Ha KOOPAWHATHOM TPSIMOM
[IpyMeHSITH TIOHSITWUE apU(PMETUUeCKOTrO KBaJpaTHOTO KOpPHS,
12 HaXOZWTh KBaZlpaTHble KOPHHM, WCIIO/Nb3ys TIPU  HEoOXOAWMOCTH
' KaJIbKYJ/IATOP, BBIMOHATH TIpeoOpa30oBaHusl BBIPAKEHUM, COZiepyKallux
KBa/IpaTHbIe KOPHU, UCMO0JIb3Ys1 CBOMCTBA KOPHEH
13 Wcnonp30BaTh 3amucyd OOMBIIMX W MajiblX YHUCeT C TIOMOII[BIO
| NeCATUYHBIX Apo0Oel u ctereHel urcia 10
2 Anrebpanueckrie BbIpayKEeHUsI
[IpyMeHSITh TIOHATHE CTeneHW C LieJIbIM ITOKa3aTesieM, BbITOJHATh
2.1 npeoOpa3oBaHusl  BLIp@OKEHHWM, COJep)KAIlUX CTeeHW C  Ie/IbIM
roKasaTesieM
BBLITIO/NHATE ~ TOXKAECTBEHHbIE TMpeoOpa3oBaHMsl  PallMOHATBHBIX
2.2 BbIpaXK€HWM Ha OCHOBe TIpaBWI [IeWCTBUM HaJl MHOTOWIeHaMu U
anrebpanuecKUMH ApOOSIMHU
2.3 PacknazpiBaTh KBajpaTHBIM TPEXU/IeH HA MHOXKUTETU
24 [TpuMeHSTD TpeoOpa30BaHUs BhIPAXKEHUM 11 peIlieHUsT Pa3TnuHbIX
' 3a/la4 U3 MaTeMaTUKH, CME>XXHbBIX TIPeMETOB, U3 PealbHOU MPAaKTHUKU
3 YpaBHeHUs U HepaBeHCTBa
Peliate JiMHeWHbIe, KBaJpaTHble YypaBHEHWS U palMOHAJ/IbHbIE
3.1 yPaBHEHMs], CBOZSLIMECS K HUM, CUCTEeMbl ABYX YPaBHEHWM C [BYMS

rnnepeMeHHbIMHU




3.2

[IpoBOAUTE TIpOCTEMIIIME WCC/Ae[OBaHHS YpaBHEHUHW W CUCTeM
ypaBHEHMM, B TOM UWC/ie C MpUMeHeHHeM rpadruecKux IpeCTaBIeHUM
(ycTaHaB/MBaTh, UMeeT /1M YpaBHeHHEe WM CUCTeMa YpaBHEeHUM pellieHus],
eCJ/Id UMeeT, TO CKOJIbKO, U TIpoyYee)

3.3

[TepexoquTh OT C/IOBeCHOM (OPMY/IMPOBKMA 3afaud K ee
anrebpavueckol MoJieid C TIOMOIL[BIO COCTaBJIeHUSI YPaBHEHUs WU
CUCTEMbI ypaBHEHUM, UHTEPIPETUPOBaTh B COOTBETCTBUU C KOHTEKCTOM
3a/lauM MOJIyUYeHHbIN pe3y/bTaT

3.4

[IpriMeHATH CBOMCTBA YHWC/IOBBIX HEPABEHCTB [JI1 CPaBHEHUs,
OLIeHKM, pellaTh JIMHEMHble HepaBeHCTBAa C OJHOM TMepeMeHHOM U UX
CUCTEMBI, Ji@aBaThb Tpa(UuUecKyr0 WIIKOCTPALMI0 MHOXXEeCTBa pelleHur
HepaBeHCTBa, CUCTEMbI HEPaBEHCTB

DOyHKLMU

4.1

[ToHMMaTe W UCMOB30BaTh (DYHKIMOHA/TbHbIE MOHSTHUS U S3bIK
(TepMUHBI, CUMBOJMYecKHMe 0003HaueHUs), OMpefe/sATb 3HaueHUe
(GyHKLMY M0 3HAUeHUI0 apryMeHTa, Orpe/ie/isiTb CBOMCTBa (DYHKIMH T10 ee

rpauky

4.2

CtpouThb rpaduKu 3/1eMeHTapHbIX GyHKIu Brga: y = k/x, y = x%, y
= x3, y = |x|, onuchbIBaTh CBOMCTBA YMC/I0BOM (DYHKLIMM TI0 ee rpa(uKy

IIpoBepsiemMbie 3/1eMeHTbI CO/iep)KaHusA

Kop IIpoBepsieMblii 3/71eMEHT CO/leP)KaHUA
1 Uuicsia ¥ BbIUUC/IeHUSA
11 KBagparHbeiii KopeHb U3 uucia. [ToHsTHe 00 MppalMOHATLHOM YHCIIe.
" | JecsTuHble IPUOJI>KEHNST UPPALMOHA/IBHBIX UUCET
CBolicTBa apu(p)MeTHUYECKMX KBaJpaTHbIX KODHEW W WX TNPUMEHEeHue K
1.2 |mpeobpa3oBaHWI0 YMCIOBBIX BbIp@XKEHWN W BbIUMCIEHUSIM. [leliCTBUTE/TbHbBIE
yncia
13 CreneHb C Lie/bIM I0Ka3aTesneM U ee cBoicTBa. CTaHAapTHas 3amuchb
" |uucia
2 Anrebpanueckue BbIpayKeHUS
51 KBazipaTHbIii Tpexu/ieH, pas3/loKeHWe KBaJpaTHOrO TpexuieHa Ha
" | MHOXXHTETH
2.2 Anrebpanueckasi Apobb. OCHOBHOE CBOMCTBO anrebpandeckoil Apobu
2.3 CrnoxxeHre, BbIUUTaHUe, YMHOXKeHUe, JiejieHue anrebpanueckux apobeit
2.4 PaijroHaibHbIe BhIpayKeHUS U UX npeobpa3oBaHue
3 YpaBHeHUs ¥ HepaBeHCTBa




31 KBazpatHoe ypaBHeHMe, (opMmy/aa KOpPHEH KBaJpaTHOTO YpaBHEHUSI.
" | Teopema BueTa
3.2 PellieHne ypaBHeHUH, CBOJSAIINUXCS K JIMHEMHBIM M KBaJpaTHbIM
3.3 [Tpocreiiiiivie ApoO6HO-paI[OHA/IbHBIE YPaBHEHUS
['padurueckasi wHTepripeTalysi ypaBHEHWM C [BYMsI NePEMEHHbIMU M
3.4 |cucTem JIMHEMHBIX YpaBHEHWW C [ByMsI mepeMeHHbIMU. [IpvmMepbl perieHus
CUCTeM HeJIMHEMHBIX YPaBHEHUM C ABYMsI IepeMeHHbIMU
3.5 PeliieHre TeKCTOBBIX 3a/jau anrebpanueckum Criocobom
3.6 UuncioBble HepaBeHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO C 0iHOU MepeMeHHOM
3.8 PaBHOCUIBHOCTH HEpaBeHCTB
3.9 JIvHeliHbIe HepaBeHCTBA C OJHOM TTepeMeHHOU
3.10 CucreMbl IMHENHBIX HEPABEHCTB C OJHOM MTepeMeHHOU
4 @ YHKLMU
41 [Monsitre ¢ynkuyyu. O6sacTh oOrpejiesieHUsT U MHOXECTBO 3HaueHWi
" | dyskum. Crioco6b1 3aaHust PyHKIHM
4.2 I'paduk ¢pyHKUuMH. UTeHre CBOMCTB (DYHKLMM M0 ee rpa(uky
4.3 [Ipumepbl rpa@UKOB (QYHKLIMIA, OTPayKaroLIUX peasbHble MPOLeCChI
44 @OyHKIMY, OMUCHIBAIOIME TIPSMYI0 W OOpaTHYHO ITPOIOpPLIMOHATbHbIE
" | 3aBUCHMOCTH, UX TpauKu
4.5 dyukpu y = x%, y = x3
4.6 DyHkIUU y = VX, y = [X|
4.7 ['pacduueckoe pellieHUe ypaBHEHWM U CUCTEM YpaBHEHUM
9-1 Kj1acc
IIpoBepsieMble TpeGoBaHuA K pe3yabTatam ocBoenus OOII
Kopa -
IIpoBepsiemble mpejMeTHbIe pe3y/ibTaTbl OCBOEHUSI OCHOBHOU
MpoBepseMoro .
POBEP 00pa3oBaTe/IbHO¥ MPOrpaMMbl 0CHOBHOTI'0 001Iero 00pa3oBaHus
pe3yjbTarTa
1 Uucsa v BbIUKWC/IeHUS
11 CpaBHUBaTh ¥ yIOPSA0UMBATh palMOHA/IbHbIE U UPpaLOHa/IbHbIe
' yKc/Ia




1.2

BeInoiHATE  apudmMeTHueckue IeWCTBUSI C  palMOHaJIbHBIMU
yuCaaMH, CcoueTasi YCTHble U TIMCbMEHHbIe TIPUEMbI, BBINOJIHATh
BBIUMCJ/IEHHS C UPPalMOHA/IbHBIMU UK C/IaMU

1.3

HaXO,[[I/ITb 3HAUeHUsI CTereHel C e/JbIMHU ITOKa3aTe/asdaMHUu U KOpHEﬁ,
BBIUNC/IATH 3HAUEHUA UHNC/I0BBIX Bblpa)KEHI/Iﬁ

1.4

OKPYF JIATh I,Z[eI"/'ICTBI/ITEJ'[IJHBIE UMCid, BBIIIOJIHATE  IIPHUKUAKY
pe3yJ/ibTaTa BbI‘-IHCJ'[EHHﬁ, OLIEHKY UHMCJ/IOBBIX BprEDKEHHﬁ

YPaBHEHI/IH " HepdBEHCTBA

2.1

PemiaTe /MHeWHbIe W KBaJlpaTHble YpPaBHEHUs, YpaBHEHUs,
CBOJSIIMECS] K HUM, TpocCTeliiive 1po6HO-paljioHabHble ypaBHEHUS

2.2

PemiaTh cucTeMbl [ABYX JIMHEWHBIX ypaBHEHUW C  JByMs
repeMeHHbIMU U CUCTeMBbI IByX YpaBHEHUU, B KOTOPbIX OJHO ypaBHEHUe
He SIBJISIeTCSL TMHEMHBIM

2.3

PeltiaTh TeKCTOBBIE 3a/iaui aJredpanyeckKiM CII0COOOM C TIOMOII[bIO
COCTaB/IeHWS] YPaBHEHWS W/IA CHUCTEMBbI JBYX ypaBHEHUH C JABYMs
TepeMeHHbIMH

2.4

[IpoBOAUTL TIpOCTEUIIME WCCAe[OBaHUS YpPaBHEHUM UM CUCTEM
ypaBHEHUM, B TOM UMCJ/ie C TIpUMeHeHrHeM TpaduuecKux Mpe/CTaB/IeHrur
(HanpuMep, yCcTaHaB/IMBaTb, UMEET /iU YpaBHEHWE U/l CUCTEMA ypaBHEHU M
pelleHus, ec/ii UMeeT, TO CKOJIbKO)

2.5

PemiaTh /IMHelMiHble HeEPABEHCTBA, KBaJpaTHble HepaBeHCTBa,
H300pakaTh pellleHHe HEPaBeHCTB Ha UHMC/IOBOM TIPSIMOM, 3aIlmiChIBaTh
pellieHre C TIOMOLLBI0 CUMBOJIOB

2.6

Permiatb CUCTeMbI JTMHEMHBIX HEPAaBEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOUAlOII[Me KBa/[paTHOe HePaBeHCTBO, W300paXkaTh pellieHre CUCTEMBI
HEPaBeHCTB Ha YHMC/IOBOMW MpPSIMOM, 3amlMChIBaTh pellleHHe C TOMOIIbIO
CUMBOJIOB

W crionb30BaTh HepaBeHCTBA MPY PEIeHNH Pa3/IMUHbIX 3a/a4u

DOyHKLMU

3.1

Pacno3sHaBaTb  (DyHKUMHM  M3yueHHbIX BHAOB. [loka3swiBaTh
CXeMaTUYeCKH Ppacro/o’KeHHe Ha KOOPAWHATHOW IJIOCKOCTH rpavKOB
dyukimii Buga: y = kx, y = kx+b, y = k/x, y = ax*+bx+c, B 3aBUCHMOCTH
OT 3HaUeHUU K03 (ULIMEeHTOB, OMMChIBAaTh CBOMCTBA (PYHKIIWM

3.2

[TokasbiBaThb CxXeMaTUUeCKU pacrosioykeHue Ha KOOPAWHATHOM
TJIOCKOCTH IpaduKOB GYHKIMM BUAa Y = VX, Y = [X| 1 omMChIBaTh CBOKCTBA

byHKIMH




Crpouth U u300pa)kaThb CXeMaTHUUeCKU Tpaduku KBaJpaTUUHbIX

3.3 . . N
(GyHKLWN, ONMChIBaTh CBOUCTBA KBaIpaTUYHbBIX (PYHKL[MH 10 UX rpadykam
Pacrio3HaBaTh KBaJIpaTUUYHYIO (PYHKIMIO MO (hopmyJsie, TPUBOJUTH
3.4 NpuMepbl KBa/IpaTUUHBIX (YHKIMA M3 peasbHOM >KU3HHU, (HU3UKHY,
reoMeTpuu
4 ApudmeTrueckas U reoOMeTpUUecKasi Iporpeccum
41 Pacrio3HaBaTh apu(MeTHYecKyr0 U TeOMeTpPUUeCKyH) MpPOrpeccuu
' MpY pa3HbIX criocobax 3ajaHust
BBINOHATE BBIUKC/AEHUS] C UCMO/Ib30BaHUEM (OpMyJ N-TO 4eHa
4.2 apu(pMeTUYeCKO W TreoMeTpUUeCKOW TIIPOrpecCuil, CyMMbl MEpPBBIX N
YJIeHOB
43 N306paxkaThb ~ ujeHbl  T10C/Ie[OBAaTeJIbHOCTA  TOUKAaMM  Ha
’ KOOPZIMHATHOM TJIOCKOCTH
PeraTh 3ajjauM, CBSI3aHHbIE C YMCJIOBBIMU MOC/I€0BaTEIbHOCTSIMU,
4.4 B TOM YMOJIe 3aJaud HW3 peaJbHOM >KU3HU (C MCI0JIb30BaHUEM

KaJIbKYJ/ISITOPA, LIU(POBBIX TEXHOIOTHI)

IIpoBepsieMble 3/1eMeHTbI CO/iep)KaHusA

Kop I[TpoBepsieMbId 3/1eMEeHT COfieP>KaHUA
1 Huicna ¥ BBIUUC/IEHUS
11 PalioHasnbHBIE  UMC/la, UppalOHA/IbHble UHWC/a, KOHEeUHble U
" | 6eckoHeUHbIe JeCITUUHbIE [PoOU
MHOXeCTBO [IeMCTBUTE/IbHBIX 4YMCes, [eWCTBUTe/IbHble YMUC/Ia Kak
12 beckoHeuHbIe JecsiTUUHbIe Apobu. B3aMHO 0/[HO3HAUHOE COOTBETCTBHE MEXKAY
" | MHO)XeCTBOM JIeMCTBUTE/ILHBIX YMCeT U KOOPAWHATHOU mpsiMoii. CpaBHeHHe
JeCTBUTEe/TbHBIX UKCel
1.3 ApudmeTrueckue AeNCTBUS C AeHCTBUTE/IbHBIMU YUC/IaMHU
W3mepenwus, Ipub/IKeHys], OlleHKU. Pa3mepbl 00beKTOB OKPY/KaroIIero
{4 |MMPA, JMTENBHOCTb MPOLECCOB B OKPY)XaloLleM MHpe. [TpubmxkeHHOE
" |3HaueHMe BeJMUYMHBI, TOUHOCTb NpUOMKeHuss. OKpyrieHre urce. [IpuKuaka
Y OLIeHKA pe3yJ/IbTaTOB BbIYMC/IEHUN
2 YpaBHeHUs U HepaBeHCTBa
2.1 YpaBHeHUs € 0JHOM lepeMeHHOU
2.2 JIuHeliHOe ypaBHeHHMe. PellleHre ypaBHeHUM, CBOASIIMXCS K TUHEUHBIM
23 KBagpaTHoe ypaBHeHue. PelleHue ypaBHeHMM, CBOASIIUXCS K

KBaJPdTHBIM




bukBagpaTHoe ypaBHeHue. [Ipvmepbl pellleHUsi ypaBHEHWW TpeTbel U

2.4 . N
YETBEPTOMW CTereHel pa3/ioyKeHreM Ha MHOXKUTEN

2.5 PertieHre ApoOHO-paIjMOHA/ILHBIX YPaBHEHUH

2.6 CucreMbl ypaBHeHUN

2.7 YpaBHeHuMe C IByMsi TlepeMeHHbIMU U ero rpaduk

2.8 PellileHre cucTeM JBYX JIMHEMHBIX YpPaBHEHUH C ABYMsI TlepeMeHHbIMU

59 Perienue crcteM AByX ypaBHEeHUM, OJHO 13 KOTOPBIX JIMHEUHOE, a Ipyroe
" |- BTOpOI#i cTemneHu

510 'padviueckasi UHTepripeTalusi CUCTEMbl ypaBHEHWM C  ABYMsl
" | mepemeHHBIMU

2.11 PerrieHrie TEKCTOBBIX 3aZiau anreOpanueckuM criocobom

2.12 YucnoBble HepaBeHCTBA U UX CBOKCTBA

2.13 PellieHre TMHENMHBIX HEPABEHCTB C OHOM MepeMeHHO!

2.14 Perienne cucteM TIMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOMN

2.15 KBazpaTHble HepaBeHCTBa

516 ['pacdrueckast UHTepripeTalLsi HEPABEHCTB U CUCTEM HEpaBeHCTB C IBYMSI
" | mepemeHHBIMU

3 D yHKIUU

31 KBagpatuuHasi ¢pyHKIMs, ee rpaduK U cBoricTBa. [Tapabosa, KoopAWMHATHI
" | BepIMHbBI TapaboJibl, 0Cb CUMMETPHUH TTapabosib

3.2 I'padviku pynkumi y = kx, y = kx+b u ux cBorictea

3.3 I'paduku GpyHkimii y = k/x, y = x3 1 ux cBoiicTsa

3.4 I'paduku GyHKIM y = V'X, y = |X| 1 UX CBOMCTBA

4 HuicnoBble 110Ce10BaTe/IbHOCTH

OmnpeneneHde U CrocoObl 3alaHWs YKUC/IOBBIX T0C/Ie[0BAaTeTHLHOCTEH.
4.1 |3azmaHue TOC/Ie0BaTeTIbHOCTU peKyppeHTHOU ¢dopmy/aol U (Gopmysioi n-ro
yjieHa

40 Apudmetnueckas: porpeccusi. @opMysibl N-r0 4jieHa apyudmMeTruecKon
"~ | mporpeccuu, CyMMBbI ITEPBBIX N UJIEHOB

43 ['eomeTpuyeckasi mporpeccusi. PopMy/bl N-ro ujgeHa reoMeTpUuYecKou
" | mporpeccuu, CyMMBI TIEPBBIX N UJIEHOB

44 M306pakeHre uieHOB apru(MeTUUeCKOW ¥ TeoOMeTpHUUeCKOl Mporpeccuit

TOYKaMM Ha KOOP/IMHAaTHOM MJIOCKOCTH. JINHEMHBIN U 3KCITOHEHLMaIbHbIN POCT




‘ 4.5 ‘ CnoyKHbIe IPOL|eHThI

IlpoBepsiemble Ha OI'D mo MareMaTHKe TpPe0OBaHHUs K pe3y/jbTaTaM OCBOEHHUS
OOII 000

HOns npoBeseHusi OI'D mo MareMaTHKe WCIIO/b3yeTCsl TepeueHb (KoguduKatop)
TpoBepsieMbIX TpeboBaHMM K pe3ynabTaTaM ocBoeHHsi OOIT OOO u mepeueHb 3/1eMEHTOB
CO/ZleprKaHusl.

Ilepeuens (Kogu(UKaTOP) NMPOBEPsAEMbIX TPeOOBAHUM K pe3y/ibTaTaM OCBOEHHs
OOI1 000

Koj IIpoBepsiemble TpeOOBaHMA K MNpPeAMETHBIM pe3yjbTaTaM
MPOBEPSIEMOro | OCBOEHUsI OCHOBHOW 00pa3oBaTe/ibHOW NPOrpaMMbl  OCHOBHOIO
TpeOoBaHusi |o00miero odopasoBanus Ha ocHoBe PI'OC

YMeHHe omnepupoBaTh TMOHATUSIMUA: MHOXXECTBO, IMOJMHOKeCTBO,
orepalMyd HaJi MHO)KeCTBAaMM; yMeHHe OIepUpoBaTh MOHATUSIMU: rpad,
CBSI3HBIU rpad, lepeBo, LUK/, IPUMEHSITh UX MU PelleHrH 3a/lau; YMeHUe
WCII0/Ib30BaTh rpadyueckoe Mpe/CTaB/leHWe MHOXKECTB JJisl OMUCaHUS
peasTbHBIX MPOLIECCOB U SIBJIEHUH, TTPY PeIlIeHNH 3a/iau U3 IPYTUX yueOHbIX
rpeIMeTOB

YMeHue omnepupoBaTh TMOHSTHUSMU: ONpe/e/ieHne, akKCUOMa,
TeopeMa, /0Ka3aTe/bCTBO; yMeHHe paclio3HaBaThb WCTHUHHBIE U JIOXKHbIE
BbICKA3bIBaHUsl, TPUBOAUTL TIPUMEPbl W KOHTPIPHUMEpPhI, CTPOUTh
BbICKa3bIBaHUS U OTPULIAHUS BbICKA3bIBaHUM

YMeHMe oreprpoBaTh MOHATUSIMU: HaTypaJbHOE UMC/IO0, TIPOCTOE U
COCTaBHOE UKCJI0, IeJIMMOCTh HaTypa/IbHbIX UMCeJl, IPU3HAKHU [1eJITMMOCTH,
1[e/I0e YKCJI0, MOAY/Ib Uhc/a, 0OBIKHOBEHHAasi APO0b U JiecTUUHas 1po0b,
CTaHAAPTHBIM BUJ, UMCJ/Ia, PAL]MOHA/IBHOE UKCJ/I0, MPPALMOHATbHOE YKCIIO,
apudMeTUUeCKU KBaJIpaTHbIM KOpeHb;, YMeHUe BBITIO/IHATh JelCTBUS C
yrC/laMy, CPaBHUBATh W YIIOPSIIOUMBATh YMCIIA, TIPeCTaB/IATh UMC/Ia Ha
KOOD/IMHATHOM TIPSIMOW, OKPYTJ/ISITh UMC/Ia; YMeHUe [ie/laTh TIPUKUAKY U
OLIEHKY pe3y/ibTaTa BbIUKMC/IeHUU

YMeHHe orepyupoBaTh MOHATHUSAMU: CTETeHb C Lie/IbIM T0Ka3aTresieM,
apu(mMeTHUeCKUi KBaJ[paTHbI KOpeHb, MHOTOUWIEeH, ayrebpanueckas
Apobb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJ/ibHOU CTereHHu Oosbliie
4 eIMHHULIbI; YMEeHHe BBITIOJIHATE PacueThbl TI0 (opMyJiaM, MpeoOpa3oBaHMUs
1[e/TbIX, APOOHO-paI[MOHAIBHBIX BBIPAYKEHWH W BBIPAKEHHM C KOPHSIMH,
pas/oyKeHre MHOTrOu/leHa Ha MHOKWTE/TH, B TOM UMCJ/Ie C UCTI0J/Ib30BaHUEM
dbopMy pa3HOCTU KBaJJpaTOB U KBaZipaTa CyMMbl U Pa3HOCTH

YMeHue oriepupoBaTh MOHSATUSIMA: UMCI0BOe PaBeHCTBO, YpaBHeHUe
5 C OJHOM T[lepeMeHHOM, UHC/IOBOe HepaBeHCTBO, HEepPaBeHCTBO C
repeMeHHOM; yMeHWe pelllaTh JiIMHeliHble W KBa/ipaTHble YpaBHEHWUS,




NpOOHO-palioHa/IbHbIE YpaBHEHUsI C O/IHOM TepeMeHHOM, CUCTeMbI ABYX
JIMHEWHBIX YpaBHEHUMW, JIMHelHble HepaBeHCTBA W MX CHUCTEMBl,
KBa/IpaTHbIE U APOOHO-pallOHa/IbHbIE HEPABEHCTBA C OJJHOM ITepeMeHHOH,
B TOM UMCJie TIpDU pellleHUU 3a/lau U3 JIPYryx MpeZiMeToOB U MPAaKTUUeCKUX
3a/lau; yMeHHe UCI0/b30BaTh KOOPAUHATHYIO TIPSIMYI0 U KOOPAMHATHYIO
TIJIOCKOCTB [171s1 U300pakeHus1 pellieHni YpaBHeHUM, HepaBeHCTB U CUCTeM

YMeHue oriepypoBaThb TOHATUSIMHU: (YHKIUSA, TpapuK (QYHKIUU,
Hy/ M  (QYyHKUMM, TIPOMEXYTKM  3HAKOIIOCTOSIHCTBA,  IIPOMEXKYTKU
BO3pacTaHusl, yObIBaHUs, HAOOJIbIlee ¥ HAMMeHbIIlee 3HauUeHUsT PYHKIUM;
yMeHHe OIepupoBaTh TOHATUSIMU: TpsMasi  TPOMNOPIMOHATBbHOCTD,
NMUHeNHast byHKIMS, KBa/IpaTUUHast byHKIuS, obpatHas
TIPOTIOPLIMOHA/ILHOCTD, Mapabosia, rTurnepbosa; yMmeHre CTPOUTH rpaduku
(byHKIHM, UCT0/Tb30BaTh rpadMKy /1JIsi OTipeie/ieHHsi CBOMCTB MPOLIeCCOB U
3aBUCUMOCTEM, /Il pellleHus 3a7jau M3 JPYTUX y4ueOHBIX MpeAMETOB U
peasibHOW >KW3HU; yMeHHe BbIpakaThb (POPMyJ/iaMU 3aBUCUMOCTU MEXAY
Be/TMUMHAMHU

YMeHue  omepupoBaTh  MOHSTHUSIMH:  T10C/I€[0BaTe/IbHOCTb,
apu(mMeTHyecKass U reoMeTpruyecKasi MporpecCMy; yMeHUe MCI0J/Ib30BaTh
CBOWCTBA T0C/Ie[joBaTe/IbHOCTe!H, (hOpMYJIbI CyMMBI 1 OOIIero usjeHa Ipu
pellleHrH 3ajiau, B TOM UMC/Ie 3afiau M3 JPYTMX yueOHBIX IMPeJIMeTOB U
peanbHOM XKU3HU

YMeHue peliaTh 3a7,aUM pa3HbIX TUIIOB (B TOM UKCJIe Ha MPOLIEHTHI,
JI0JTU ¥ YaCTH, [IBKeHHWe, paboTy, 1leHy TOBapOB Y CTOMMOCTD TTOKYTIOK U
yCJIyT, HaJIOTH, 3a/lau U3 00/1acTH yIipaB/ieHUs JIMYHBIMU U CeMeMHBIMU
(dbrHaHCaM1); yMeHUe COCTaB/ISITb BbIDa)KEeHUSI, YypaBHEHUs, HepaBeHCTBRA U
CUCTEMBI M0 YC/IOBHUIO 3a/laud, MCC/Ie[0BaTh MOJIyUeHHOEe pelLleHHhe M
OLIEHMBATh TIPaB/I0TNIOJ00HOCTD MTOTyYeHHBIX Pe3y/IbTaTOB

YMeHue onepupoBaTh NOHATUSAMU: (PUTYpa, TOUKA, OTPE30K, MpsiMasd,
7yd4, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPeYroJbHUK, paBHOOeApeHHbIN U
PaBHOCTOPOHHUM TPEYIrOJIbHUKH, TIPIMOYT0JIbHBIN TPEYTOJIbHUK, MeIhaHa,
buccekTpuca U BBICOTA TPEYroJIbHUKaA, YeTbIPEXYTOJIbHUK,
rapasuiesiorpaMM, — poM0,  TIpIMOYTOJIbHUK,  KBaJpaT,  Tpariers;
OKDY>KHOCTb, KpYT, KacaTejbHasi; 3HAaKOMCTBO C TMPOCTPaHCTBEHHBIMHU
¢urypamu; ymeHue peliaTh 3a/lauM, B TOM UMCJIe U3 IOBCeJHEBHOW >KU3HH,
Ha HaxOK[eHue reOMeTPUYEeCKHUX BeJUYUH C NPUMeHeHHeM H3yYeHHbIX
CBOMCTB (Uryp u (hakToB

10

YMeHuve onepypoBaTh MOHATUSIMU: PaBEHCTBO (PUIyp, paBeHCTBO
TPEeYroJIbHUKOB; TMapasule/IbHOCTh Y MepreHAUKYISIPHOCTb MPSMBbIX, YroJl
MEXJy TpsIMbIMH, TIepIieHAUKYJIsp, HAKJIOHHas, TpOoeKLus, MoAobue
¢uryp, mojoOHbIe TPeyrojbHUKH, CUMMETPUs OTHOCUTENbHO TOUKU U




NpSIMO; yMeHHe pacrio3HaBaTh PABEHCTBO, CAMMETPHUIO U Mofjo6ue (uryp,
napasijie/lbHOCTh U MepreHAUKYISIPHOCTD TIPSIMBbIX B OKPY’KarollleM MUpe
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YMeHuve ornepupoBaTh TOHATUSIMUA: [JIMHA, PACCTOSIHWE, YIoJl
(BeMuMHa yrjia, CMHYC U KOCUHYC yTIJia TPeYrOJIbHUKA), MJIOL[ajb; YMEHHe
OlLIeHHMBaThb pa3Mephbl TMPeAMETOB U OOBEKTOB B OKPY/KalOI[eM MHUDE;
yMeHHe NPUMeHSTh (DOpMYJIbl TiepuMeTpa Y MUIOIIaii MHOTOYTO/TbHUKOB,
JJIMHBI OKPY)KHOCTA W IIIOL[@AX Kpyra, obbeMa MpPsSMOYTOJbLHOTO
napajijiefienunesa;  ymMeHue  MpPUMeHSTb  [pPU3HAKM  paBEeHCTBa
TPEYrOJbHUKOB, TEOpeMy O CyMMe YIJIOB TpPeYrojbHUKa, TeopeMy
[Tudaropa, TpUroHomMeTprueCKre COOTHOIIEHUS Zijisi BbIUMCIEHUs JIJIMH,
PaCCTOSTHUM, TUIOLA/IeU

12

YMmeHnve wu300pakaTh IIOCKWe (GUTYpbl M UX KOMOMHALWH,
NPOCTPAaHCTBEeHHbIe (UIYpbl OT PYKH, C T[IOMOLBIO YepTeXKHbIX
VMHCTPYMEHTOB U 3JIEKTPOHHBIX CPe/CTB 10 TEKCTOBOMY UJIM CUMBOJIbHOMY
OMUCAHUIO
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YMeHve OIepupoBaTh TIOHSITUSIMU: TIPSIMOYTOJIbHasl —CUCTeMa
KOOp/IMHAT; KOOPZIMHAThl TOUKU, BEKTOP, CyMMa BeKTOPOB, TIPOU3Be/[eH1e
BeKTOpa Ha UMC/O, CKajasipHOe TIpOM3BeZileHue BEKTOPOB; yMeHue
MCII0/Ib30BaTh BEKTOPbI U KOOPAWHATHI AJisl MpeJCTaB/eHusl JaHHBIX U
pellieHus 3a/lay, B TOM UHC/Ie U3 APYTUX YueOHbIX MpeiMeTOB 1 PeasibHOU
JKU3HU

14

YMeHre oOrnepupoBaTh TIOHATUSIMH: CTOJOWKOBbIE UM KPYTrOBbIe
avarpaMMbl, TabJuLBl, CpeiHee apudMeTHUeCKoe, MeJuaHa, Haubosbliee
Y HavMeHbIllee 3HaUeHUs], pa3MaxX YMC/IOBOTO Habopa; yMeHUe U3BJeKaTh,
WHTEPIIPeTUPOBATh U ITpeoOpa30BbIBaTh MH(OPMALINIO, TIPeICTaBIeHHYIO B
Tab/MIjaX ¥ Ha AMarpaMMax, OTPa’Karol[yl0 CBOMCTBA M XapaKTePUCTUKU
peasibHbIX TIPOLIECCOB M SIBJIEHWW; YMEHHWe pacrio3HaBaTb W3MEHUMBbIE
BeJIMYMHBI B OKPY>KaOIL|eM MUpe

15

YMeHuve oneprvpoBaTh MOHATUSMM: CJIYYaWHBIA OMBIT (C/TydaliHbIA
9KCIIEPUMEHT),  3JIeMeHTapHOe  COoObITHe  (37eMeHTapHbI  HCXO[)
CJIy4aiiHOTO OITBbITa, C/TyuaiiHoe COOBITHe, BEPOSITHOCTb COOBITHS; YMeHUe
HaXOZWTh  BEPOSTHOCTH  C/IydyalHBIX COOBITUHA B OIBITAaX C
PABHOBO3MOXXHBIMU 3/IeMEHTapPHBIMU COOBITUSIMU; YMeHHe pellaTh 3aauu
METOZIOM OpraHM30BaHHOTO Tiepebopa U C HCIIOJb30BaHUEM IIpaBUJIA
YMHO)XEHUS; yMeHHe OLleHWBaTb BEPOSITHOCTU peayibHbIX COOBITHI U
sIBJIEHU, TIOHUMAaTb POJib MPAKTUYECKH [JOCTOBEPHBIX U Majl0BEPOSITHBIX
COOBITHM B OKpY)KalollleM MHpe U B JKM3HH; 3HAaKOMCTBO C TIOHSTUEM
HEe3aBUCHUMbIX COOBLITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YKMCeT U ero
POJIbEO B MACCOBBIX SIBJIEHUSIX




YMmeHue BbIOMpaTh MOAXO/SAIINN HW3YUeHHbIN MeTOJ [Jisi pelleHuUs
3aJjaui, TPUBOAUTHL TIPUMepbl MaTeMaTUUeCKUX 3aKOHOMepHOCTel B
TIpUPOZIe U >KW3HM, pacrio3HaBaTh IPOsSiB/ieHMEe 3aKOHOB MaTeMaTUKH B
16 HUCKYCCTBe,  OMNUChIBaTh  OTJie/ibHble  BblJalollMecs  pe3y/bTaThl,
MoJiydeHHble B XO/le pa3BUTUSI MaTeMaTWKU KaK HayKW, TpPHUBOJUTh
NpUMephbl MaTeMaTHYeCKUX OTKPBITUN W WX aBTOPOB B OTeUeCTBEHHOU U
BCEMHPHOUW UCTOPUU

IlepeyeHb 3/1eMEHTOB CO/iep)KaHuA, IpoBepseMbIix Ha OI'D o maTemaTuKe

Kop I[TpoBepsieMbIi 3/1eMeHT COfieP>KaHUA

1 Uuicsia ¥ BbIUUC/IEHUS

1.1 HarypasbHble U 1jesible yncsia. [Ipyu3Haku 1eTMMOCTH LiesbIX Yuncel

12 OOBIKHOBEHHBIE U JeCSITUUHble Jpo0OH, TPOIEeHThI, OeCKOHEeUHbIe
" | meproauueckue qpoou

13 PauioHanbHble yncia. ApudmeTndeckre orepalyyd C palydoHaJTbHbIMUA
" |uncaamu

14 [elicTBUTE/TbHBIE yuca. Apudmetnueckue oreparyu C
" | AeHCTBUTE/IbHBIMHU UYHC/IaMHU

15 ITpubn>KeHHbIe BLIYMC/IEHHS, TIPABUIIa OKPYTJIEHHS, IPUKH/IKA U OI[eHKa
" | pe3y/nbTaTa BHIUMC/IEHUI

2 Anrebpanueckyie BbIpaXKeHUsI

2.1 BykBeHHbIe BbIpaKeHUs! (BbIpayKeHHs C TIepeMeHHbLIMM )

59 CreneHs C 1ie/1bIM MoKa3aTesieM. CTerneHb C paljdOHA/IbHbIM MTOKa3aTeseM.
" | CBoiicTBa CTerneHu

2.3 MHorouseHsl

2.4 Anrebpanueckasi Apobb

55 ApudmMeTruecKMii KOpeHb HaTypajbHOM CcTeneHW. [elicTtBUd C
" | apudMeTHUeCKUMHU KOPHSIMU HaTypaJIbHOMN CTEIeHH

3 YpaBHeHUs U HepaBeHCTBa

31 Llenbie 1 ApoOHO-palioHa/IbHBIe YpaBHeHUs. CHCTeMbI U COBOKYITHOCTH
" | ypaBHeHui

39 Llenvie u  apobOHO-palMoHa/bHBbIe — HepaBeHCTBAa.  CucTeMbl U
"~ | COBOKYITHOCTH HEPABEHCTB

3.3 PenieHne TeKCTOBBIX 3a/jau

4 YucioBble Moc/e0BaTe/IbHOCTH




4.1 [TocnenoBaTeIbHOCTH, CTIOCOOBI 3aaHUS TTOCIe0BATETbHOCTEH
40 ApudmeTrueckass U reomeTpuueckasi porpeccur. dopmysia CI0KHBIX
" | mpoLieHTOoB
5 D yHKLIMU
®yHKIWsA, crnocodbl 3afanus GyHKuyKU. [paduk dyskoum. O61acTh

orpejeneHus U MHOXKeCTBO 3HaueHu GyHKumd. Hynu @yskiuu. TIpomexxyTku

5.1. |3HaKOMoCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTA (PYHKLMU. MakCcUMyMbl U
MUHUMYMbI (GyHKUMU. Haumbosnblilee W HavMeHblllee 3HaueHWe (YHKIUUA Ha
TIPOMEXYTKE

6 KooprHaTbl Ha TIPSIMOM U TIJIOCKOCTH

6.1 KoopgvHaTHasa npsMast

6.2 [ exkapToBbl KOOpAVHATHI Ha IIJIOCKOCTH

7 I"'eomeTtpus

7.1 ["'eomeTpuyeckue (pUrypel U UX CBOMCTBA

7.2 TpeyrosbHUK

7.3 MHOroyroJyibHuKu

7.4 OKpYy’>XHOCTb U KpyT

7.5 V3mMepeHre reoOMeTpUYeCKUX BeJTIMUMH

7.6 BekTopsb! Ha M/I0OCKOCTH

8 BeposATHOCTb U CTaTUCTHKA

8.1 OrnumcaresibHas CTaTUCTUKA

8.2 BeposATHOCTH

8.3 KomburHaTopuKa

8.4 MHoXecTBa

8.5 ['padbr
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