AHHOTanus K padoyeii mporpaMmme 1o ajreope

Ha3Banue nmporpammsl

Pabouas nmporpamma 1o yuyeOHOMY npeaMeTy «Amredpa» 7-9 kiaccel

Hasnauenne nporpammel

ObecneunBaet oos3arenbHOe ucnoaHeHue TpedoBanuit ®I'OC k pe3yabTaTamMm OCBOCHHUS
ooyyarommmuca OOIT OO0 MKOVY «I'nunosckas OOy (na ocHoBe DOII)

OcHoBaHus 15 pa3pabOTKU
MIPOTPaMMBI

e TpeboBanus GI'OC OO0, OOIT OO0 (na ocxHose DOII);
o OenepanbHas pabouas mnporpamma OOO «Marematuka (06a30BbIil ypOBEHB)
(mpenmeTHass o6nacte «Marematuka W uUHpOpMaTUKa») s 5-9 KiaccoB

obOpazoBarenbHbiXx opranuzanui. YMK Anre6pa. MakaperueB H.I'. (7, 8, 9 knacchr)
2023 r.

YPpOBEHb POrpPaAMMBI

0a30BBINA

Mecto yuebHOro ipeameTa (Kypca)
B YUEOHOM IUIaHE WU TIJIaHe
BHEYPOYHOM JICSITEIHHOCTH?

Ha usyuenue yue6HOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Hezielnto), B 8 kiacce — 102 gaca (3 yaca B Henednto), B 9 kiacce — 102 yaca (3 yaca B

HEJIEIIO0)

[esnb peanuzanuu nporpaMmsl

oOecrieuynBaeT U3yuyeHUEe IPYruX NUCIMIUIMH, KaK €CTeCTBEHHOHAYYHOIr'0, TaK
W TYMaHHUTAPHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOAOJIKEHUS
0o0pa3oBaHus U B IOBCETHEBHOM JKU3HU,

pa3BUTHE Yy OOYYaIONIUXCSl HAYYHBIX MPEACTABICHUNA O MPOUCXOXKICHUH U
CYIIHOCTH anredpandecKux abCTpakIuii, criocobe OTPaKECHHUS
MaTeMaTHYSCKOW HAyKOH SIBJICHUI M IIPOIIECCOB B IIPUPOJIC M OOIIECTBE, POJIH
MaTeMaTUYECKOT0 MOJICIMPOBAHMS B HAYYHOM MTO3HAHUH;

B TIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U
Ka4eCTB MBIIJICHUSA, HEOOXOJAMMBIX [JJis aJanTalldd B COBPEMEHHOM
uppoBoM OOIIECTBE;

obecrieynMBaeT pa3BUTHE YMEHHsS HaAOMIOJaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH;

pa3BUBae€T KPUTHUYHOCTh MBINIJIEHUS, CIIOCOOHOCTh apryMEHTHPOBAHO
000CHOBBIBaTh CBOM JICUCTBHS M BBIBOJIBI, (POPMYIMPOBATH YTBEPKICHUS;




e o0ecrieuMBaeT pPAa3BUTUE JIOTUYECKOTO MBIIUIEHUS OOYYarolIUXCs: OHHU
UCTIONB3YIOT JEAYKTUBHBIE W WHAYKTUBHBIE DPacCyXICHHUs, 0000IIeHuEe u
KOHKPETH3aLHI0, A0CTParupoBaHue U aHAJIOTUIO

Ha noctmxenme xakmx
pe3yJbTaTOB HallEJIeHa
nporpamma?

K koHny o0yuenust B 7 Kjiacce 00y4arOIUCA MOJYYHUT CJIeAYy0lIHMe NpeIMeTHbIe
pe3yabTaThbl:

Yucna 1 BIYMCICHUSA

BrinonHsaTh, coueTasi yCTHbIE U TUCbMEHHbBIE TPUEMBI, apuMETUYECKUE TEHCTBUS C
PalHOHAIBHBIMUA YMCIIAMH.

Haxonuth 3Ha4eHUs] YUCIOBBIX BBIPAXKEHUM, PUMEHSTh pa3HOOOpPa3HbIE CIIOCOOBI U
npUEMBI BBIYKMCIICHUS 3HAYEHUM JPOOHBIX BBIPAKEHUMU, COJEp)KAIIUX OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH.

[lepexonuth OT oOAHOM (OpPMBI 3amUCH 4YHCEN K Jpyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECITUUHYIO JPOOB).

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAJIBHBIC YUCIA.

OKpyTrJIsTh ynca.

BpInonHATh NPUKUAKY W OLIEHKY pe3yJibTaTa BBIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHUN. BBINOMHATE JAEHCTBUA CO CTEMNEHSMH C HATypaJIbHBIMU
MOKA3aTeJIIMHU.

[IprMeHsTh NPU3HAKY JEIIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATYPAIbHBIX YHCEN.

PemaTe nmpakTUKO-OpHEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOILICHUEM BEJIMYUH,
IPONOPLUHUOHAIIBHOCTBIO BEJIMYHH, IPOLIEHTAMU, NHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS
3a/1a4 ¢ y4E€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMBbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUsI

Hcnonp3oBarh anreOpandeckylo TEPMUHOJIOTHIO W CHMBOJIUKY, NPHUMEHSThH €€ B
MPOLIECCE OCBOEHHS Y4eOHOT0 MaTepuaia.

HaxoauTe 3HaueHUs1 OYKBEHHBIX BBIPAXKEHUM MPU 3aJaHHBIX 3HAYEHUSIX TEPEMEHHBIX.




BoeinonHATe mpeoOpa3oBaHUs LEIOrO BBIPAKEHUS B MHOTOWIEH IPUBEACHUEM
NOJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BpInosmHATE yMHOXEHHE OJHOYJIEHA HA MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
IPUMEHSTH (POPMYIIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3lI0KEHNE MHOTOYJIEHOB HA MHOYKUTENH € IIOMOIIBIO BBIHECEHHUS 32
CKOOKM OOIIEr0 MHOXUTENs, TIPYNNUPOBKUA CIAraeMblX, HIPUMEHEHHUS (PopMys
COKPAILLIEHHOI'O YMHOEHHUS.

[IpuMeHATh TpeoOpa3oBaHWs MHOTOWICHOB J/JIA PELICHHS Pa3IuYHbIX 337a4 U3
MAaTEMaTUKH, CMEKHBIX IPEIMETOB, U3 PEATBHOU MPAKTUKH.

Hcnonb30BaTh  CBOMCTBA  CTEIIEHEM €  HATYpPajlbHBIMU  IIOKA3aTeJsIMU UL
peoOpa30BaHus BbIPAXKEHUI.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHeVHBIE ypaBHEHHs C OJHOW NEPEMEHHOW, IPUMEHSS MpaBUia Iepexona
OT UCXOZHOTO YPaBHEHUsS K PAaBHOCHIBHOMY eMy. [IpoBepATsh, ABIAETCA JIU YHACIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METObl P PEIICHUN JTUHEWHBIX YPABHEHUHN U UX CHCTEM.

[TogOupaTe nmpuMepsl map YKCel, SBISIOUUXCS PEIICHUEM JUHEHHOr0 ypaBHEHHS C
JIBYMs [IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTU TpadUK JIUHEHHOrO YpaBHEHHUS C JIByMS
EePEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemars cucremsl IByX JMHEHWHBIX YPABHEHUH C JBYMs NEPEMEHHBIMH, B TOM YHUCJIE
rpauyecku.

CocraBnsaTe 1 pemiaTh JMHEHHOE YPABHEHUE WM CUCTEMY JIMHEVMHBIX YPABHEHHM MO
YCJIOBHMIO 33Ja4i, HUHTEPIIPETUPOBATH B COOTBETCTBUUA C KOHTEKCTOM 3aJa4yy ITOJYyYEHHbIN
pe3yabTar.

DyHKUNHA

N300paxaTh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM




KOOpAWHATaM, JIy4d, OTPE3KH, WHTEpPBAJIbI, 3alHCHIBATh YKCIIOBBIE IPOMEKYTKA Ha
anreOpanveckoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3a/IaHHBIM KOOpAHHATaM, CTPOUTh
rpaduku muHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINN y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMNA H3BECTHBIE 3aBUCHMOCTH MEXKIY BEITUYMHAMU:
CKOpPOCTb, BpEMsl, pPACCTOSIHUE, II€HA, KOJHMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb,
BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHre QyHKIUU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumarte rpaduyeckuii cnocod MpeACcTaBiIeHUs U aHaIW3a HHPOpPMalUY, U3BJIEKATh
U UHTEPIPETUPOBATH MH(OPMALIKIO U3 IPAPUKOB peabHbBIX MIPOLIECCOB U 3aBUCUMOCTEH.

K koHny o0yuenusi B 8 kj1acce o0yyaromuiicsl MOJy4YmuT CJIeylolue npeamMeTHbIe
pe3yJabTaThbl:

Yucsia ¥ BIYMCICHUS

Hcrnons30BaTh HaYAJIBHBIE IPEACTABICHUS O MHOXKECTBE IEHCTBUTENIBHBIX YMCEN AJIS
CPaBHEHHUS, OKPYTJICHUS U BBIYMCIECHUH, N300paXxaTh JEHCTBUTENIbHbIE YUCIIa TOYKAMU Ha
KOOPAMHATHOM IIPSMOM.

[IpuMeHATh NOHATHE aApUPMETHUECKOTO KBaJAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHBIC
KOpDHHU, HCHOJB3ysd MPU HEOOXOJUMOCTH KaJbKYJISATOpP, BBINOJHATH MpeoOpa3oBaHUs
BBIPAKCHUH, COAEPKALINUX KBAPATHBIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEU.

Hcnonp30Bath 3amucu OONBIIMX U MaJIbIX YHUCET C OMOUIbIO IECATUYHBIX ApoOeil u
crernenent uncina 10.

AJiredOpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHATHE CTENEHU C LEJbIM MOKa3aTelIeM, BBINOJIHATH MpeoOpa3oBaHuUs
BBIPAXXEHUH, COAECPIKAIIMNX CTEIIEHU C LEIbIM [OKA3aTENIEM.

BhINOMHATE TOKIECTBEHHBIE TPEOOPA30BaAHUS PALMOHATIBHBIX BBIPAXKEHUI HA OCHOBE
paBuJl IEUCTBUM HAaJl MHOTOWICHAMHU U alreO0pandecKuMu Jpo0sSiMU.

PacxiiaapiBaTh KBaApaTHBINA TPEXWIEH HA MHOKUTEIIU.




[IpuMeHnsaTy mnpeoOpa3oBaHUsS BBIPAKEHUM [JIs pELIEHUs PpPAa3IUYHbIX 3aJad U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIBHOW IMPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemiats nuHelHBIE, KBaJpaTHbIE YpPaBHEHUS M palMOHAJIbHBIE YpPaBHEHWUS,
CBOJISAILIAECS K HUM, CHCTEMBI IByX YPAaBHEHH C IBYyMS IEPEMEHHBIMM.

[IpoBOaUTH MpOCTEWIINE KCCIENOBaHUS YPAaBHEHUN U CUCTEM YpaBHEHHH, B TOM
Yyyclie C TNPUMEHEHHEM TIpapuyecKux NpeCcTaBlieHnid (yCTaHABIMBATh, HMEET JIH
YpaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHMS], €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

[lepexoauTh OT CIIOBECHOM (POPMYJIHMPOBKH 33J1a4u K €€ aireOpanyecKkord MOJENHU ¢
MOMOIIBIO COCTABJIEHUS YPAaBHEHHUS WM CHCTEMbl YpPaBHEHUM, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MTOJTYyYEHHBIA PE3yJIbTaT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB [JIi CPAaBHEHHUS, OLEHKH, pellaTh
JMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM M HMX CHCTEMBI, JaBaTh TrpaduuecKyro
WJUTFOCTPALIMI0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[TonumaTte W WUCHONB30BaTh (GYHKIHUOHAIBHBIE TIOHATHS H  SI3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS), ONIPEAEIIATh 3HaUYeHne QYHKIMU N0 3HAYCHHUIO apTyMEHTa,
OnpeaensaTh CBOMCTBA (YHKUIUHU MO €€ rpaduKy.

Ctpouth rpaduku dJIeMEHTapHBIX (QYHKIIUA BUIA:

y=k/x, y=x2,y=x3,y =|x|, y = VX, OIHCBIBaTH CBOICTBA YHCIOBON (YHKIHH 1O &
rpaduky.

K koHny o0yuenusi B 9 Ki1acce o0y4yaromuiics MoJy4YmuT cJieayolue npeaMeTHbie
pe3yJabTaThbl:

Yucia 4 BIYMCICHUS

CpaBHMBAaTh U YIIOPSA0YMBATH PAIlMOHAIIBHBIE U UPPALlMOHAIbHbBIE YHCIIA.

Boinonuate apudmeTndeckue ACHCTBUS C PAMOHAIBHBIMU YKCIIAMH, COYETas
YCTHBIE U TUCbMEHHBIE IPUEMBI, BBITIOJHSITH BEIYUCIICHUS C UPPAIIMOHAILHBIMUA YHCIIAMH.




HaxomuTe 3HauyeHUs CTENEHEW C LEJIbIMU IOKa3aTeJsIMU U KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyTasTh JE€HCTBUTEIBHBIE YNCIA, BBITOIHATh IPUKUIKY PE3YyJbTaTa BHIYMCICHUM,
OILIEHKY YMCJIOBBIX BBIPAKEHHM.

YpaBHeHUS U HEPABEHCTBA

Pewlare nuHENHBIE W KBaApPATHBIE YpPaBHEHUs, YPAaBHEHUsS, CBOJALIMECA K HUM,
MpocTenIne ApOOHO-palMOHAIbHBIE YPABHEHHUS.

Pemars crucrembl ABYX JIMHEMHBIX YpaBHEHHWW C JBYMs IIEPEMEHHBIMH U CHCTEMBI
JIBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABIISIETCS JIUHECUHBIM.

Pemarh TeKCTOBbIE 3aJauu aireOpanvdeckuM CrocoOOM C IMOMOIIBIO COCTAaBJICHUS
YPABHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBoauTh mpoCTEWINNE WCCIENOBAaHUS YPAaBHEHUM W CUCTEM YPaBHEHHH, B TOM
Yyyclie C MPUMEHEHHEM TIpapuyecKux NpeiCcTaBlieHnid (yCTaHABIMBATh, HMEET JIH
ypaBHEHHUE WIN CUCTEMa YPABHEHHUM PEIIEeHNUs, €CIIU UMEET, TO CKOJIbKO, U ITpoYee).

Pemarp nuHelHble HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIbIO CUMBOJIOB.

Pemare cucTeEMBI JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELIEHUWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOU
IIPSIMOM, 3aIIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 3aa4.

DyHKUNHA

Pacnio3naBate  (GyHKUMHM  W3y4YeHHBIX BHUJIOB. lloka3biBaTh  CXeMaTHYECKU

PAacIoIoKEHUE Ha KOOPAWHATHOM TIOCKOCTH rpadukoB ¢yHkimid Buga: Y = Kx, y = kx + b,
y = kix,y =ax2 + bx + ¢,y = x3, y = Vx, ¥ = |x|, B 3aBHCHMOCTH OT 3HAYCHHil

K03((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.




Crpoute u u300paxaTb CXEMAaTUYECKH TIpapuKd KBagpaTUYHbIX (DYyHKUUH,
OINHCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (DYHKIUH MO UX rpadukam.

Pacrio3naBaTe KBaJpaTH4HYIO (QYHKIHIO 10 (opmyrne, NPUBOAUTH PUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IPOTPEeCCHH

Pacnio3HaBaTh apu(MeTHYECKyl0 U TE€OMETPUUYECKYH) MPOTPECCHH IpPH Pa3HbIX
croco0ax 3aIaHus.

BBINONHATE BBIYUCIIEHHS ¢ UCIOIB30BAHUEM (DOPMYJI N-TO YjieHa apu(pMETUUECKON U
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxaTh 4ieHbl HOCIEI0BATENBHOCTH TOUKAaMHU Ha KOOPJUHATHOMN MJIOCKOCTH.

Pemate 3agaun, CBSI3aHHBIE C YHCIOBBIMHM IIOCIIENOBATEIBHOCTSAMH, B TOM YHCIIE
3a/1a4y U3 peaNbHOU KU3HH (C UCIOJIb30BAHUEM KAIBKYJISATOPA, HU(POBBIX TEXHOJIOTUI).

Peanusyembiiit YMK:

e VYyeOnuk Anredpa 7 knacc bazosbiii ypoBenb. ABtopsl: FO.H. Makaperues,
H.I'. Munmiok, K. M. Hemkos, C.B. CyBopoBa mnoa penakuueit C.A.
TensikoBckoro. Mocksa «IIpocsemienne» 2023.

o VYuyebnuk AnredOpa 8 kiacc ba3oBwiii ypoBens. ABTopbl: FO.H. Makaperues,
H.I'. Munmiok, K. WM. Hemkos, C.B. CyBopoBa mnoxa penakuueir C.A.
TensaxoBckoro. Mocksa «IIpocBenieHue».

e VYyeOnuk Anredpa 9 knacc bazosbiii ypoBeHb. ABtopsl: FO.H. Makaperues,
H.I'' Munmiok, K. M. Hemkos, C.B. CyBopoBa mnoa penakuueir C.A.
TemsikoBckoro. Mockaa «IIpocsernienney.




