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Kaaccwr: 7-9



Pabouas mporpamMma mo maremaruke Ais OOydaroUIMXCsl C 3aJepXKKOH IMCHXMUYECKOro pa3BUTHUS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 0O0IEro 00pa3oBaHus MOATOTOBIECHA Ha OCHOBe DenepanbHOro
TOCYIapCTBEHHOTO  00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO oOmero oopazoBanus (IIpuxas
Munnpocsenienuss Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM FOCTHLIMM
Poccutickoit ®enepannu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO0), AganTupoBaHHON
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO 0011eT0 00pa30BaHMs 00YyUYaIOIIUXCS C 3aePHKKOU
ncuxudeckoro pasputusi MBOY «[lwmoruackas COIll», paboueit [IporpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHus Mo npeamery «Maremaruka», [IporpaMMbl BOCIIUTaHHS, C YY€TOM PACHpPEACICHHBIX IO
KjlaccaM IpoBepsieMbIX TpeOOBaHMH K pe3ylpTaraM OCBOGHHMsS AJANTUPOBAHHON OCHOBHOIA
00pa3oBaTeinbHON MpOrpaMMBbl OCHOBHOTO 00mIero oOpa3oBaHHsl OOYYalOmIUXCS C  3aJepHKKON
IICUXUYECKOro pa3BuTUs. B paboueil mporpamme yuTeHsl ujaeu H mnojoxeHus KoHuenuuu pa3BUTHsS
Maremaruieckoro oopasosanus B Poccuiickoit denepanuu.

ApecHasi HANIPABJIEHHOCTH
Hanpasnennocts paboueii mporpammel — it ooyqaromuxcs 7-9 kmaccos ¢ 311P.
Opranuzanus yqyeOHOro mpouecca — KJIaCCHO-ypOUHasi.
OcHoBHoI1 opMoii 00pa30BaTeILHOIO Mpolecca ABJISETCH YPOK

MecTto yueOHOro Kypca «Ajredpa» B yueOHOM IVIaHe
CornacHo ywyeOHOMY miaHy B 7-9 Kiaccax wH3ydaercss y4dyeOHBIH Kypc «AunreOpa», KOTOpbIH
BKJIIOUAET CJIEIYIOIINE OCHOBHBIE pa3felibl cojepkaHus: «Hucia u BeIUUCIECHUN», «Anredpanyeckue
BBIPKEHUS», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIIUMY.
VY4eOHbIl TUIaH HA U3ydeHHe anreOpsl B 7-9 Kiaccax OTBOJUT HE MeHee 3 y4eOHBIX YacOB B HENENIO B
TE4YEHHUE KaXKI0ro roja o0y4eHus, BCero 3a Tpu rojaa ooydenus — He MmeHee 306 y4eOHBIX 4acoB.

Buabl 1 popMbI KOHTPOJIA:
® [IPOMEXYTOYHBIH (B (hopMe TECTOB, CAMOCTOSITENIBHBIX, MPOBEPOUYHBIX PAOOT M MaTEMaTHYECKHUX
JIUKTAHTOB),
® TEKYIUWI;
® UTOroBBIN (MTOrOBasi KOHTPOJIbHASA PaboOTa).

®opma opranu3anuu o6pa3oBaTeJbLHOI0 NMpolecca:
KJIACCHO-YpOYHasi CUCTEMA,
(bpoHTaNbHBIN OIpoC,
napHasi, rpyInoBas UHIUBHlyaJbHas padorTa,
JEKIHS ¢ DIIEMeHTaMH Oeceibl,
YPOKU-TIPAKTUKYMBI,
camocTosiTenbHas padora,
Gecenpl.

TexHosioruu: pasBuBatomiero ooOydenus, auddepeHurpoBaHHOTO OO0y4YeHHs, HH(POPMALUOHHO-
KOMMYHHUKATHBHBIE,  37I0pPOBBECOCPEKECHHS, CHCTEMHO-IESTCIBHOCTHBIA  TMOIXOMA, TEXHOJOTHUS
IPyNIIOBON pabOThI, TEXHOJIOTUS TPOOIEMHOTO 00Y4EHUSs!, UTPOBBIE TEXHOJIOTHH.

IlnanupyemMble mpeaMeTHbIE pPe3y/bTAThl 00Pa30BaAHUSA

7 KJIACC

Yucna u éviuucnenusn
BbImonHATE, coueTast yCTHBIC M MMUCHhbMEHHBIC TIPUEMBI, apu(MeTHIecKre NEHCTBUS C PalMOHATIBLHBIMH
YHUCIaMU.
HaxomuTh 3HAa4YeHWsT YHUCIIOBBIX BBIPAKEHUH; TPUMEHSATh PAa3HOOOpPA3HBIE CIIOCOOBI W TPHUEMBI
BBIYUCIICHUS] 3HAYSHUH APOOHBIX BBIPAKEHUH, COJEPIKAIMX OOBIKHOBEHHBIE U IECATUYHbIE APOOH.
[lepexomuts oT onmHOW (OpMBI 3amucu 4Yucesl K Jpyrod (mpeoOpa3oBbIBaTh JIECSITUYHYIO JIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHYHYIO JIpOOB).
CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHBIC YUCIIA.
OxpyrysTh yncna.



BBINOIHATE NIPUKKUIKY M OLIEHKY PE3YJIbTaTa BEIYNCICHUN, OLICHKY 3HAYCHUM YUCIIOBBIX BBIPAKCHHMN.
BbInonHATE AEMCTBUSI CO CTENEHSMU C HaTypaJbHBIMHM II0Ka3aTelsIMU (C OMOpPOHW Ha CIPaBOYHYIO
nHpopMaIuo).

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHBIX YHCEIL.

Pemate mnpocrelimye NpakTUKO-OPUEHTUPOBAHHBIE 3a7adyd, CBSA3aHHBIE C OTHOLUCHHEM BEIIUYUH,
IIPONOPLUOHATIBHOCTBIO BEJIMYMH, IPOLEHTaMH; UHTEPIPETUPOBATh PE3yJIbTAaThl PELLICHUS 3a7a4 C YYETOM
OrpaHUYEHHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX O0BEKTOB.

Anzebpauueckue gvipasicenus

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH Ha 0A30BOM YpOBHE aure0pandeckoil TepMUHOIOTHEel 1
CHUMBOJIMKOM.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHHSIX [IEPEMEHHBIX.

BrimonsaTe nmpeoOpa3oBaHus LENOro BHIPAXEHUS B MHOTOWICH MPUBEICHUEM MOJOOHBIX CIaracéMbIX,
PACKpBITHEM CKOOOK.

BbInONHATE yMHOKEHHE OJHOYJIEHAa HAa MHOIOWIEH M MHOrOYJIEHa Ha MHOTOYIEH, IPUMEHATH
(bopMyIbl KBajipaTa CyMMBI U KBajipaTa pa3HOCTH (C OIIOPOM Ha CIPABOYHYIO HH(OPMALIHIO).
Ocy1ecTBISATh pa3ioKeHNE MHOTOYWIEHOB HA MHOMKUTENIH C MOMOIIbIO BBIHECEHHS 32 CKOOKM OOLIEero
MHOXKUTENS, TPYIIUPOBKU CIaraéMblX, IPUMEHEHUsT (POPMYJI COKPAIIEHHOTO YMHOXKEHUs (C OMOpOM Ha
CIIPABOYHYIO WH()OPMAIIHIO).

[TpuMeHsTH MpeoOpazoBaHKUs MHOTOWICHOB JJISl PELICHUS PA3JIMYHbIX 33]a4 U3 MaTeMAaTUKU, CMEKHBIX
IIPEAMETOB, U3 PEAILHOM IIPAKTUKH.

Hcnonb30BaTh CBONWCTBA CTENEHEN C HATypalbHBIMHU IOKa3aTENIMU JJIs IPeoOpa30BaHMsl BbIpAXKEHUIN
(c omopoit Ha crIpaBOYHYIO HH(GOPMAIIHIO).

Ypasnenus u nepasencmea

Pemate nuHEHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NMPHUMEHSSA MPaBWIA IEPEXOAAd OT HMCXOIHOIO
YPaBHEHHUs K paBHOCWIbHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM YpaBHEHHUS.

Hmetsb npencraBieHne o rpaduuecKux METoAax MpH PEIIeHNH JTMHEHHBIX YPAaBHEHHIA U UX CUCTEM.
[TonOupars mnpuMepsl Map 4YHUCEN, SBIAIOMUXCA pPEIICHUEM JHMHEHHOrOo YpaBHEHHs C JBYMs
[IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEWHOrO YpaBHEHHS C JBYMS IE€PEMEHHBIMU;
M0JIb3YACh TPaUKOM, IPUBOAUTDH IPUMEPHI PEIICHNS YPAaBHEHUSI.

Pemate cuctemsl ABYX JMHEHHBIX YpaBHEHUH C JBYMsI NEPEMEHHBIMH, B TOM 4ucie rpaduuecku (c
ONOPOM Ha aJITOPUTM Y4E€OHBIX I€UCTBUN).

CocTtaBiaTh (1MOcie COBMECTHOT'O aHAJIM3a) U pellaTh JIMHEHHOEe ypaBHEHHWE WM CUCTEMY JMHEWHBIX
YpaBHEHUH 110 YCJIOBHMIO 3aJlaud, WHTEPIPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 3ajJauu
MIOJIy4YEHHBIN PE3yJIbTaT.

Koopounamut u zpagpuxu. @ynkyuu

N300pakaTh Ha KOOPAMHATHOM NpPSMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpPJMHATAM, JIy4H,
OTpE3KH, NHTEPBAJIbl; 3aIMCHIBATh YHCIOBBIE IPOMEXKYTKH Ha alre0pandyeckoM s3bIKeE.

OTtmeuyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpJAMHATaM; CTPOMUTH TIpapuKu
auHeiHbIX QyHkuui. Ctpouts rpaduk GyHkimu Y = KX + b.

OnwuceiBaTh C MOMOIIbIO (DYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXKJy BEJIWYMHAMHU (110 alrOpUTMY
yueOHBIX  JIEHCTBUM): CKOPOCTh, BpEMs, pacCTOSHUE; I[€Ha, KOJMYECTBO, CTOMMOCTb;
IPOU3BOIUTENEHOCTD, BpeMs, 00bEM PabOTHI.

Haxonauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumarps rpaduueckuid crmoco® TMpejncTaBieHUs W aHaiau3a WHGOpMAIMM; U3BIEKaTb U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u evluucnenun

Hcnonp30BaTh HayaJIbHBIE NPEJICTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YHUCEN Il CpPaBHEHMS,
OKpPYTJIEHUS U BBIYUCIICHUI; N300paxarh IEHCTBUTENIbHbIE YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSAMOIA.
[TpuMeHATH MOHATHE apu(pMETUYECKOT0 KBaJPAaTHOIO KOPHS; HAXOUTh KBaJIpaTHbIE KOPHU, UCIIOIb3Ys
OpyU HEOOXOJMMOCTH KaJIbKYJSTOp; BBINOJHATH MpoCTeHiine mpeoOpa3oBaHUS  BbIpAXKEHHI,
CoZIepKaIIMX KBaPaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3aMCH OOJIBINX U MAJBIX YUCEN C MTOMOIIBIO ACCATHYHBIX APOOCH M CTETEHEeH uncia
10.



Anzeopauueckue svipasrcenus

[IpuMeHATh MOHATHE CTENEHH C IENbIM IOKa3aTeJeM, BBIMOJHATh NMPeoOpa3oBaHMs BBIPAKECHUH,
COJIEpXKAIINX CTETICHH C LETBIM IMoKa3aTeseM (C UCTIOIb30BaHUEM CITPABOYHON MH(OpMAIUN).
BBINONHATE HECIOXKHBIE TOXIECTBEHHBIE IMPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAKEHHI Ha OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOYJIEHAMU U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIIN.

[TpuMeHsTh NpeoOpazoBaHUs BBIPAKEHUH /IS PEIIEHUS Pa3IMyYHBIX 3a/1a4 U3 MATEMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

Ypasnenus u nepasencmea

Pemate nuHeliHBIE, KBaJpaTHbIE YpaBHEHHs (C HCIOJB30BAHUEM CIPABOYHON HH(pOpManuu) u
palOHaIbHbIC YPAaBHEHUS, CBOJALIMECS K HUM, CUCTEMBI IBYX YPAaBHEHM C JBYMsI IEPEMEHHBIMU.
IIpoBoauUTh @IpOCTEHIINE MCCIEIOBAHUS YPABHEHUH M CHCTEM YPAaBHEHUH, B TOM YHCIE C
IpUMEHEHHeM TIpaduyecKux NpeAcTaBlIeHUN (yCTaHaBIMBAaTh, MMEET JIM ypaBHEHHME WJIM cHCTeMa
YPaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIP.) C OIIOPOM Ha AITOPUTM YUEOHBIX JEHCTBUM.
[lepexoaute OT cioBecHON (OPMYIMPOBKH 3adauM K €€ anredpandeckoil MOAEIH C IMOMOUIbIO
COCTaBJICHUS] YPaBHEHMS UJIM CUCTEMbI YPaBHEHUN, HUHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ]a4M [TOJIyYE€HHBIN pe3yJIbTar.

[TpyMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH; PellaTh JMHEWHbIE HEPABEHCTBA
C OJHOM NEepEeMEHHOM W UX CHUCTEMBI; JaBaTh IpaUUECKyl HUIIOCTPAIMI0 MHOXXECTBA pEIlEHUIl
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBarb Ha 0a30BOM YypOBHE (PYHKIIMOHAIbHBIE MOHATUS M SI3bIK (TEPMHHBI, CUMBOJIMYECKHE
0003HaueHMsI); ONpeNeNATh 3HAaYeHUWEe (QYHKUMHU 0 3HAUYEHUIO apryMeHTa; OIpeneNsTh CBOWCTBA

dyHKIMH 110 e€ rpaduKy.
N k .
Crtpouts rpadukyu dneMeHTapHbIX GyHKIMH Buga , Y = X2,y =x3,y =+/x ,y = —; OTIMCHIBATH CBOWCTBA

YUCIIOBOM PpyHKLMHU 10 €€ TpaduKy (IIpU HEOOXOAMMOCTH C HAIPaBJISIOIEH TOMOLIBIO).

9 KJIACC

Yucna u evluucnenus

CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

BemonsaTe apudmeTnyeckre ASUCTBUS C pallMOHAIBHBIMU YMCIIAMH, COYETass YCTHBIE W MTMCHbMEHHBIE
NpUEMBI, BBITIOIHATH BHIUMCIICHUS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxonuTte 3HaueHHs CTETEHEH C LEeNbIMH NOKa3aTelsIMA M KOpHEH; BBIUMCIATH 3HAYCHHS YHCIOBBIX
BBIPAKCHUIA.

OKpyriisiTh  EMCTBUTENFHBIC UHUCIIA, BBHIMONHATh TPHKUAKY pe3yibTaTa BBIYHACICHUH, OIECHKY
YHCIIOBBIX BBIPAKEHUIH.

Ypaséuenus u nepagencmea

Pemiath nuHelHble M KBajJipaTHbIE YpaBHEHUs, YpaBHEHUs, CBOAAIIMECS K HUM, IpocTeiive IpoOHO-
panroHaNbHbIE YpaBHEHUSI.

Pemate npocreiiniye cucTeMbl IBYX JIMHEHHBIX YPaBHEHHUH ¢ IByMs MEPEeMEHHBIMU U CHCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHUE HE SBISICTCS JIMHEHHBIM (10 BU3YaJILHOU OTIOpE).

Pemate mpocreiiline TEKCTOBBIE 3ajaud anreOpandeckuM CHOcOOOM C TOMOIIbIO COCTaBJICHHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTH mTpOCTEHIINE HCCIEAOBAHUS YpaBHEHUH W CUCTEM YpaBHEHHH, B TOM 4YHCIE C
NpUMEHeHHEeM TpadUvecKuX TpeACTaBICHUH (YCTaHaBIMBATh, WUMEET ]I ypaBHEHHE WJIM CHCTEMa
YpaBHEHMI peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemrate nMHEIHBIE HEpPaBEHCTBA, KBAJpaTHBICE HEPAaBEHCTBA;, M300pakaTh pEIICHHWE HEPAaBEHCTB Ha
YHCIOBOM MPSIMOH, 3aMMCBIBAaTh PEIIEHUE ¢ TOMOILBIO CUMBOJIOB.

Pemrate cucTeMBl JMHEWHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIONINE KBaJpaTHOE
HEpPaBEHCTBO; N300paXkaTh pelIeHNe CUCTEMbl HEPABEeHCTB Ha YMCIIOBON MPSAMOM, 3aIIMChIBATh PEIICHUE
C TIOMOIIIbIO CUMBOJIOB.

Mcnonb30BaTh HEPaBEHCTBA MPH PEIICHUH Pa3IMYHbBIX 33]1adu.

Dynkyuu

Pacno3naBate (GyHKIMM M3y4eHHBIX BUIOB. IlOKa3bIBaTh CXEMAaTUYECKH pACIIONOKEHHE Ha
KOOPIMHATHOH MI0CcKOCTH TpadukoB GyHKImil Buma: Y = kX, y=kx + b, ,y=ax?> + bx +c,y=x3,y =



k N . .
Vx, ¥y = ~ B 3aBHCUMOCTH OT 3HaYCHUH K03(pPpHILIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIUH.

Crtpouts M M300paXaThb CXEMAaTH4YeCKH TpadUKH KBaJpaTHYHBIX (YHKIHMHA, ONHMCHIBATH CBOWCTBA
KBaJPAaTHYHBIX (GYHKLUH 10 UX rpaduxam.

Pacrio3snaBath kBagpaTHYHyt0 (QyHKIHIO 1O (OpMYJie, IPUBOIUTE NPUMEPHI KBAAPATUUHBIX (YyHKIMI
U3 PealTbHOM KU3HU, (PU3UKU, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBate apupMeTHYECKYIO0 M TE€OMETPUUECKYIO IPOTPECCHU TIPH Pa3HBIX CIIOCO0AX 3a/laHMsl.
BBIMIOTHATE BEIYUCICHUS C HCIOIB30BaHUEM (OPMYJ N-TO WieHA apUPMETHIECKON U TeOMETPHUECKOM
IpOTpeccuii, CyMMBI IIEPBBIX N WICHOB (C OMOPOI Ha CIIPABOYHYIO HH(DOPMAITHIO).

Pemate 3amaun, CBSI3aHHBIE C YUCIOBBIMH TOCJIEOBATEIILHOCTSAMH, B TOM YHCIIE 33/1a4M U3 PEealbHOU
KHU3HU (C MCIIOIBb30BaHMEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHH).
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