AHHOTAIIUA K PABOYE ITPOTPAMME
«Anredopa»

7-9 KJIACC

HopMaTHBHO — npaBoBbIe 0CHOBaHUsI pa3padoTKu padoueil MporpamMMbI

Pabouast mporpamMmMa cocTaB/ieHa B COOTBeTCTBUU ¢ PesiepaibHBIM 3aKOHOM OT 29 fiekabps
2012 1. Ne 273-®3 «O6 oOpa3zoBanuu B Poccuiickort @epmeparyu», TpeOOBAHUSIMU
¢denepasbHOrO  rOCY/AapCTBEHHOrO  00pa30BaTe/NbHOrO  CTaHZApTa OCHOBHOTO  001Lero
oOpa3oBaHUs yTBEP)KIEHHOr0 TIpMKa3oM MuHrpocBemienusi oT 31 mas 2021 r. Ne 286,
denepanpHO 0Opa3oBaTeNbHOM MPOrPpaMMOl OCHOBHOTO 0011iero 06pa3oBaHus, YTBEPKJeHHOU
rnpuka3oM  MuHrpocBeimieHuss oT  18.05.2023 Ne 370 Ha  OCHOBe  OCHOBHOM
ob1rieobpa3oBareibHOM MpOrpaMMbl 0CHOBHOTO 00611iero obpasoBanusi MAQY «JIutieit Ne5», Ha
ocHoBe DezepanbHOM pabouell mporpaMMebl 10 yuyeOHOMY mpeamMeTy «Asrebpa» mias 7 — 9
KJIaCCOB.

[TnaHupyemble pe3ynbTaThl OCBOEHHSI TPOTrpaMMbl [0 MaTeMaTHKe BK/IOUAOT
JIMYHOCTHBIE, MeTaripe/[MeTHbIe pe3y/IbTaThl 3a BeCh Mepuof, 00yuyeHUss Ha YPOBHE OCHOBHOTO
obrmiero obOpa3oBaHHsl, a TakKe TpeJMeTHbIe AOCTIDKeHUsT O0YJaroIerocss 3a KaKIbld Tof
o0OyueHwusl.

Mecto yueOHOr0 npeMeTa B yueOHOM IIaHe
CorsacHo y4yeOHOMY TuUlaHy B 7-9 Kjaccax H3ydaeTcs y4ueOHbI Kypc «Anrebpa»,
KOTOPBIM BKJIIOYaeT C/e/lylollle OCHOBHbIe pasfiesibl cojeprkaHus: «Yucia U BbIUMCIIEHUS»,
«Anrebpanueckuie BbIpaXKeHHs», « Y DaBHEHUSI U HePaBeHCTBa», « DYHKLUN».
Ha usyuenue yuebHoro kypca «Asnrebpa» otBogutcs 306 uacos: B 7 kiacce — 102 vaca (3
yaca B Hejie/to), B 8 kiacce — 102 uvaca (3 yaca B Heziento), B 9 knacce — 102 yvaca (3 yaca B
HeJiesto).

IIpeameTHBIe pe3y/IbTaThl 0CBOEHHUs YUeOHOr0 npeMeTa
«Anredpa»

K koHiy oOyueHuss B 9 kjacce oOyuaroluiicsi TOMYyYUT CreAyroliye IpeJMeTHbIe
pe3y/bTaThl:

Yucia ¥ BbIYUC/IeHUA

BbInonHATE, coueTast yCTHble M THMCbMeHHble TIPHEMBI, apudMeTHuUecKue [elCTBUS C
paLMOHaMbHBIMUA YUC/IaMU.

Haxoaute 3HayeHWs] YMCIOBBIX BBIPDAKEHHUH, TIPUMEHSTb pa3HooOpasHble Criocobbl |
NPUEMBI  BBIUMC/IEHUS] 3HAYeHWH APOOHBIX BBIPAKEHWH, CO/epXKalluX OOBIKHOBEHHBbIE U
JiecITUUHbIe JPOOH.

[TepexoauTth OT offHOM (hOPMBI 3aMMCH uucen K Apyroi (peobpa3oBbIBaTh [eCATUUHYIO
Jpobb B OOLIKHOBEHHYI, OOBIKHOBEHHYH) B J[IeCATHUHYIO, B UYaCTHOCTU B 0OeCKOHeUHYIO
JeCSITUYHYTO /IPOOB).

CpaBHHMBATh U yTIOpsiI0UMBATh PaljOHaIbHbIE UKCIA.

OKpyr/iaTh uncna.

BBITIO/THATE TIPUKU/IKY M OLIEHKY pe3y/bTaTa BBIYMC/IEHWH, OLeHKY 3HaueHWH UYMCIOBBIX
BbIpa)KeHUI. BLINOMHATE AeHCTBUS CO CTereHsIMU C HaTypabHBIMU ITOKa3aTe s IMU.

[IpyuMeHsTb NPU3HAKU [IeTUMOCTH, Pa3/io’KeHHe Ha MHOXKUTE/IW HaTypasbHbIX UHCeI.

PemiaTh IpakTHMKO-OPUEHTHPOBAaHHbIE 3aflauM, CBsi3aHHble C OTHOIIEHWEM BeJMYMH,
TIPOTIOPLIMOHAILHOCTBIO BEJIMUMH, TIPOLIEHTaMU, MHTEePIPeTUPOBATh pe3y/IbTaThl pellieHus 3a7au
C yuéTOM OrpaHHUeHHUH, CBsI3aHHBIX CO CBOMCTBAMH pacCMaTPHUBAeMbIX 0OBEKTOB.



Anredpanyeckue BbIpaXkeHUs

Vcronb30Bath anrebpanuecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSITh €€ B MpoLiecce
0CBOeHMsI yueOHOTro MaTepuara.

Haxoautb 3HaueHusi OyKBeHHbIX BbIpayKEHWH MPU 3a/laHHbIX 3HAUEHUSIX NTepeMeHHbIX.

BrbinonHsATe npeoOpa3oBaHUs LIe/I0r0 BbIpa)KeHUsi B MHOTOU/IeH MpHUBe/leHreM To[00HBIX
C/laraeMbIX, PaCKpbITHEM CKODOOK.

BbIMONHATE yMHOXKEHHe OJHOY/eHa Ha MHOrOWIeH M MHOrodleHa Ha MHOTOUY/IeH,
NIpUMeHSTh (POpMyJIbl KBaJjpaTa CyMMbI U KBa/ipaTa pa3sHOCTH.

Ocy1ecTBATh pasio)kKeHWe MHOTOU/eHOB Ha MHOXXWUTEeNIW C TOMOILbI0 BbIHECEHUs 3a
CKOOKM 00I11ero MHOKHUTeJIsl, TPYNIUPOBKU CjlaraeMbIX, TIpUMeHeHUs (OpMyJT COKPAI[EHHOTO
YMHO>KEHHUSI.

[TpumeHsTh MpeoOpa3oBaHWsi MHOTOUWIEHOB /Il pellleHHss pas3/iMuHbIX 3a7auy U3
MaTeMaTHKH, CMeXXHBIX TIPeIMEeTOB, U3 PeasbHOM MPAKTHUKU.

Vcronb30BaTh CBOMCTBA CTereHel C HaTypaibHBIMU TI0Ka3aTesiMHU /ijisi IpeoOpa3oBaHUs
BbIpa>KeHU.

YpaBHeHNs U HepaBeHCTBA

Peliate /MHelHble ypaBHeHUs! C OJHOW TepeMEeHHOM, NPUMeHssl MpaBWa Iepexoja OT
WCXO/JHOTO YpaBHEHHsI K paBHOCW/ILHOMY eMy. [IpoBepsiTb, SIBASIeTCS JIM UKMCIO KOpPHEM
ypaBHEHUsI.

[TprmeHATH rpauyeckrie MeTO/bI IPU pellieHUH JTMHeNHbIX ypaBHEHUH U UX CUCTEM.

[Mog6upath MpUMepHI Map UuceJI, SBJSIOLIUXCS pellieHueM TMHeHHOTro ypaBHeHusI C IBYMst
repeMeHHbIMH.

CTtpouTh B KOODJWHATHOM TJIOCKOCTHM TpaUK JUHEHHOTO ypaBHEHUSI C [IByMs
repeMeHHBbIMH, TI0/1b3YsICh I'PaMKOM, IPUBOJUTH NPUMEpbI pellleHus] ypaBHeHUsl.

Pemate cucTembl JBYX JIMHEMHBIX YpPaBHEHUM C [BYMs NepeMeHHbIMHM, B TOM YMCJIe
rpaduuecku.

CocTaBnaTh W pellaTh JMHEHHOE YypaBHEHHE WM CHUCTeMY JIMHEMHbIX ypaBHEHWW IO
YC/IOBUIO 3aJlaud, WHTepIpeTUpOBaTb B COOTBETCTBUM C KOHTEKCTOM 33/lauM I0JlyYeHHBIN
pe3y/bTar.

DOyHKINH

V3obpakaTb Ha KOODJMHAaTHOM TpPsIMOM TOUKM, COOTBETCTBYIOIIME 3a/laHHbIM
KOOp/IMHAaTaM, JIyud, OTpe3KH, WHTepBa/bl, 3aluCblBaTh UMUCJIOBbIE TPOMEXYTKM Ha
anrebpanyecKkoM si3bIKe.

OTMeuaTh B KOOpPAMHATHOM IJIOCKOCTM TOUKM IO 3aJlaHHBIM KOOpJMHATaM, CTPOUTHb
rpaduKu TMHeHbIX QyHKLUI. CTporTh rpaduk QyHKIMA y = |X|.

OnuceiBaTh C TOMOLBIO (YHKLMM H3BeCTHble 3aBUCUMOCTH MeXy BeMUYMHAMMU:
CKOpOCTh, BpeMs, pacCTOsiHWe, 1ieHa, KOJIMUecTBO, CTOMMOCTb, MPOW3BOJAUTENLHOCT, BpeMs,
00BEM pabOTHI.

HaxozauTe 3HaueHue (yHKLMY 110 3HAUEHUIO eé apryMeHTa.

[Tonnmate rpaduueckuii crioco0 TpeAcCTaB/ieHUs W aHaau3a WHGOPMALUH, W3B/EKaTb U
VHTeprpeTUpoBaTh MH(POPMaLMIO U3 rpa(pUKOB peanbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K koHily obyuenusi B 8 kjacce oOyuarol[WiiCsi TIOMYyYUT CrAeAyIOIIMe TpeJMeTHbIe
pe3y/bTaThl:

Yucia ¥ BBIYUC/IeHHUA

Vcnonb3oBaTh HauasibHble Tpe/CTaB/eHUsI O MHOXKeCTBe [eHCTBUTEeNbHBIX YMCemn st
CpaBHeHUs], OKDYIJIeHHs] Y BbIUMCJIEHHH, M300pakaTb JeNCTBUTe/NbHblE UMC/a TOYKaM{ Ha
KOOD/IMHAaTHOM TIPSIMOIA.



[IpyMeHATb MOHSATHE apU(PMeTHYeCKOro KBaJpaTHOrO KOPHS, HAaXOJUThb KBaZlpaTHbIe
KOPHH, UCIIO/Ib3Ys MPU He0OX0IUMOCTH Ka/IbKYJISTOP, BBITIOIHATH TIpeoOpa30BaHusi BbIpayKeHUH,
CoJieprKalux KBaJpaTHble KOPHH, UCIT0/Ib3Ysl CBOMCTBA KOPHEH.

Vcrionp30Bath 3amucy OOJBILIMX W MasbIX YMCeN C IOMOLIbIO JIeCITUYHBIX Jpobeil u
creneHel yucia 10.

Anredpanyeckue BbIpaXkeHUs

[TpuMeHsATh TIOHSTHE CTeleHW C 1ieJibIM T[I0Ka3aTesieM, BBIOMHATh IpeoOpa3oBaHUs
BBID&KEHUH, COZlepXKallX CTeIeHH C Lie/IbIM ITOKa3aTesleM.

BBITIOSTHATE  TOXK/IeCTBEHHbIE TIpe0Opa30BaHMsl paljMOHANbHBIX BBIPDAKEHH Ha OCHOBE
TIpaBWJI I€MICTBUI Ha/l MHOTOWIEHAMH U ajireOpanuecKrMU Ipo0sMH.

PackiaZibiBaTh KBa/IpaTHbINA TPEXUIeH HA MHOKUTETH.

[TpumeHsTh 1peoOpa3oBaHUsl BbIpAKEHWN [T pellleHWsl pasIMuyHbIX 3a7ay U3
MaTeMaTHKH, CMeXXHBIX TIPeIMEeTOB, U3 PeasbHOM MPAKTHUKU.

YpaBHeHMs M1 HEpaBeHCTBA

Pemiate /MHeliHble, KBaJjpaTHble YpaBHEHUs U pal{MOHa/bHbIe ypaBHEHHUs, CBOASALMECS K
HUM, CUCTEMBI [IBYX YPaBHEHUM C ABYMsI [lepeMeHHbIMHU.

[TpoBoAWTE MpOCTelillIMie UCCIel0BaHNS YPAaBHEHHWH U CUCTEM YpPaBHEHHWH, B TOM UMCJIe C
npuMeHeHWeM rpaduuecKrux Tpe/cTaBieHuil (yCTaHaBIMBaTh, MMeeT /M YpaBHeHUe WU
CUCTeMa ypaBHEHHWH pelleHus], eC/IM UMeeT, TO CKOJIbKO, U Ipouee).

[TepexoguTh OT c/lOBeCHOM (OPMY/IMPOBKM 33flaud K eé anrebpanueckoil Mojenu c
TOMOIL[bI0  COCTaB/IeHUSI ypaBHEHWsT WM CHUCTeMbl YpaBHEHHWH, WHTEepPIIpeTUpoOBaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/jauul [OTy4YeHHbI! pe3ybTarT.

[TprMeHATH CBOKCTBA YMC/IOBBIX HEPABEHCTB [i/Is1 CPaBHEHMUs], OL|eHKH, pellaThb JMHelHble
HepaBeHCTBa C OJHOM TMepeMeHHOW M MX CHUCTeMbl, JaBaTh rpadryecKyr H/UTHOCTPALUIO
MHO)KeCTBa pelleHri HepaBeHCTBa, CHUCTeMbl HEPABEHCTB.

DOyHKINH

[loHuMaTb U WCHOMb30BaTh  (YHKIMOHA/IbHbIE TIOHATUST M SA3bIK  (TEPMUHBI,
CUMBOJIMUeCKHe 0003HaueHus1), ONpefessiTh 3HaueHWe (GYHKLMM 10 3HAUEHHI0 apryMeHTa,
onpejensTh CBONCTBA (DYHKLMM 10 eé rpauky.

CrpouTth rpadvKy 371eMeHTapHbIX (PYHKLWK BUJA:

y = k/x, y = X2,y = x3,y = |x|, y = VX, ONMCbIBaTb CBOMCTBA YUC/IOBON (DYHKIMH IO eé
rpaduKy.

K koHily obyuenuss B 9 kjacce oOyuyarOL[WiiCs TIOMYyYUT CAeAyIOIIMe TpeJMeTHbIe
pe3yJIbTaThl:

Yuca ¥ BBIYUC/IeHUA

CpaBHUBATh U yTIOPS/JOUMBATh PallMOHaIbHbIE U MPPALMOHA/IbHbIe UKCIa.

BbinonHATe aprMeTHUecKre eHCTBUs C pallOHaAbHBIMM UMC/IaMH, COYeTasi YCTHbIe U
NMCbMeHHbIe TIPUEMBI, BBITIOIHATH BBIUMC/IEHUS C UPPaLlMOHAIbHBIMU UMC/IaMH.

HaxoauTh 3HaueHUsl CTereHel C 1ieJbIMU M0Ka3aTe/lssMU U KOPHeH, BBIUMC/IATh 3HAUeHUS
YMCJIOBBIX BbIPAKEHUH.

OKpyr/isiTh [lefiCTBUTE/IbHBIE YMCJIa, BBITIOJHATh TIPUKUIKY pe3yJ/bTaTa BbIUKC/IEHUH,
OLIEHKY YMCJIOBBIX BbIPa)KEHUIA.

YpaBHeHus ¥ HepaBeHCTBA

Pemmate /nMHeliHble Y KBajpaTHble YpaBHEHUs, YypaBHeHHWs, CBOJSAIIMECS K HUM,
npocTeive poOHO-paljiOHaIbHbIE YPaBHEHMSI.

Pemate cucTeMbl [IBYX JIMHEMHBIX YPaBHEHWM C JBYMS [1epeMEHHBbIMU U CHUCTEMBbI JBYX
ypaBHEHUH, B KOTOPBIX OIHO YpaBHEHHe He SIB/ISeTCS IMHEUHBIM.



Pemmath TeKCTOBBle 3a/auM asreOpalyecKMM CrHIOCOOOM C TIOMOIIBIO COCTaBJIEHUS
yYPaBHEHUSI UM CUCTEMBI IBYX YPaBHEHUM C ABYMsI TlepeMeHHbIMMU.

[TpoBoAWTb TIpOCTelillIMe UCCIel0BaHUS YPaBHEHHUH U CUCTEM ypaBHEHHWH, B TOM UMCJIe C
NpUMeHeHreM Trpa@UuuecKux TMpe/cTaB/AeHUld (yCTaHaB/IMBaTh, HWMeeT /1M YypaBHEHUE WU
CUCTeMa ypaBHEHUM pellieHus], eC/TU UMeeT, TO CKOJIbKO, U Ipoyee).

Pemath J/iMHelHble HepaBeHCTBA, KBaJpaTHble HEPABEHCTBa, M300pakaTh pelleHue
HEepaBeHCTB Ha YMCJIOBOM TIPSIMOM, 3alTMChIBATh pellieHre C MOMOLLbI0 CHMBOJIOB.

PemiaTe cucCTeMBbl JIMHEWHBIX HEpPaBeHCTB, CHUCTEMbl HEpPaBEHCTB, BK/IKOUArOLMe
KBaJ[paTHOE HepaBeHCTBO, M300pakaTh pellleHWe CUCTeMbl HEpaBEHCTB Ha UMCJIOBOM TPSIMOM,
3aMMChIBaTh pellieHre C TIOMOLbI0 CUMBOJIOB.

Ncnonb3oBaTh HepaBeHCTBA TPY PelleHUH pa3/IMuHbIX 3a/au.

DyHKIUHU

Pacno3HaBaTh (OyHKLIMM U3yueHHbIX BUOB. [I0Ka3bIBaTh CxeMaTHUeCKH pacro/ioxKeHue Ha

KOOPJMHATHOM TJIOCKOCTU rpadukoB QyHKUMM BUja: y = kx,y = kx + b,y = k/x,y = ax2 + bx +
¢,y =x3,y =VX,y = |x|, B 3aBMCMMOCTH OT 3Ha4eHUI KO3 (PULIMEHTOB, OMUCHLIBATL CBOMCTBA

GbyHKUUHA.

Crpouth M H300paXkaTh CxemMaTUueCKd TpabUKA KBAJPaTUUHBIX (PYHKLIUM, OIMMCHIBATh
CBOMCTBA KBaIpaTUUHBIX (QYHKLMH 10 WX rpaduKam.

PacriosHaBaTh  KBaJpaTWyHyl (yHKUMIO 10 Qopmy/e, TPUBOJUTb MpPHUMepbl
KBa/IpaTUUHBIX (QYHKI[MI U3 peasibHOM XKU3HU, (PU3UKHU, TeOMEeTPHUH.

Yuc/1oBbIe MOC/IeJ0BaTe/IbHOCTH M MIPOrPeCccuu

Pacno3HaBaTh aprMeTHUUecKyto U reoMeTpUUecKyr MPOrpeccru TpU pasHbIX Criocobax
3a/jaHusl.

BbINOSTHATE BBIUMC/IEHHSI C MCMO/Ib30BaHUEM (OPMYJ N-TO 4jieHa apu(pMeTHUeCcKoW U
reoMeTprUuYeCcKol Tporpeccuii, CyMMbI TIePBBIX N U/IEHOB.

M306paskaTh usieHbI TIOC/Ie/JOBATeIbHOCTH TOUKAaMU Ha KOOPJMHATHOM TJIOCKOCTH.

Pemath 3aziauu, CBs3aHHbIE C YMC/IOBBIMU MOC/€]0BaTe/IbHOCTSMU, B TOM UHMC/Ie 3aJauu
13 peasibHOM »KW3HU (C UCII0/Ib30BaHUEM KaJ/IbKY/ISITOPa, LM(POBBIX TEXHOJIOTHI).

YuyeOHO-MeTO{HUECKOe 00ecrieyeHHe 00pa30BaTe/IbHOIO MPoLecca
1. Martemartuka. Anrebpa: 7-i knacc: 6a3oBbiii ypoBeHb:yue6HUk/FO.H. Makapriues, H.T'.

Mungwok, K.U. Hemkos, C.b. CyBoposa; mniog. pen. C.A. TenskoBckoro.- 15-e wu3f,,
niepepab.- Mocksa: [Tpoceemjenue, 2023. -255, [1] c.: u.

2. Anrebpa. 8 knacc: yue6. s obujeobpaszoBar. Opranu3saimit/A45[ HO.H. Makapbiues,
H.I'. Mungtok, K.M. Hemikos, C.b. CyBoposa]; nog. pen. C.A. Te/sskoBckoro.- 4-e usg.-
M.: IIpocserenue, 20219. -287 c.: ui.

3. Anrebpa. 9 knacc: yueb. [Ins obmeobpa3zosar. Opranu3saruii/A45[ FO.H. Makapbiues,
H.I'. Mungtok, K.M. Heuikos, C.b. CyBoposa]; nog. pen. C.A. TensskoBcKoro.- 4-e usg.-
M.: IIpocseienue, 20217. -287 c.: ui.

Cpok peanusanud ydeOHOro mnpeamMera «MaremMaTHKa: aaredpa ¥ Hadajia
MaTeMaTH4YeCKOro aHa/In3a, reoMeTpusi» — 3 roja.



