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1. IosicHUTEABLHAS 3aNIHCKA

Pabouas nporpamma mo anredpe s 7-9 KiaaccoB coctaBiieHa Ha ocHOoBaHUHM DenepanbHOM
paboueii mporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus «Marematuka (60a30BbIii ypoBeHb) Ams 5-9
KJIaCCOB 00pa3oBaTeNIbHBIX opraHuzanuii», pazpadorannoit ®I'bHY MHCTUTYT CTPATEI' MU
PA3BUTH A OBPA3OBAHUM S, Mocksa — 2023.

Anrebpa sBISETCS OJHHM M3 OIOPHBIX KYypCOB OCHOBHOTO 0OIIET0 OOpa3oBaHHs: OHA
obecrieunBaeT U3y4eHHE OPYTHX AUCLUUILIINH, KaK €CTECTBEHHO-HAYYHOIO, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOTUMO JUIsl MPOJOIDKEHHsT 00pa30BaHMS M B IOBCEIHEBHOW JKU3HHU.
PasButre y o0Oyd4arommxcsi Hay4dHbIX TMPEACTABICHUH O TPOUCXOXKIECHUU U CYIIHOCTH
anreOpanvecKux aOCTPaKIUid, CIToco0e OTPaKeHHSI MATEMAaTUUECKOW HAYKOMU SIBJICHUH U MPOIIECCOB
B MpHUpPOJAE U OOIIECTBE, POIM MaTEeMaTHYECKOrO MOJEIMPOBAHUS B HAYYHOM MO3HAHUH U B
MPAKTHKE CIOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS M KAYSCTB MBIIIICHWS,
HEOOXOJUMBIX 7Sl aJanTalil B COBPEMEHHOM IudpoBoM obmiectBe. M3ydenue anredps
oOecrieunBacT pa3BUTUE YMEHHS HAOJIO/IaTh, CPAaBHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JACUCTBUSA U
BBIBOJIBI, (hopMysHpoBaTh yTBepxAcHHSI. OCBOCHHE Kypca anreOpbl oOecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYalOIIMXCSA: OHU HCIOJNB3YIOT JACIyKTUBHBIE M WHAYKTUBHBIE
paccyxieHus, 0000IeHne U KOHKPETU3aIMIo, abcTparupoBaHue u anajgoruto. Ooydenue anredpe
MpenoiaraeT 3HaYUTENIbHBII 00bEM CaMOCTOSATENBHON AEATEILHOCTH O0YYaIOIIUXCS, MOITOMY
CaMOCTOSITENIbHOE PEUICHUE 3a/1a4 SBIISICTCS peai3alfell eI TeIbHOCTHOTO MIPUHITUITA 00 yIeHHSL.

B cTpykType nporpaMMbl yueOHOTO Kypca «Anredpay 11 OCHOBHOTO 00111ero 00pa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COJEp)KAaTeIbHO-METONWYEeCKUe JUHUU: «Uucia U BBIYUCICHUS»,
«Anrebpandeckne BBIpAKCHHS», «YpaBHEHUS W HepaBeHCTBa», «DyHkimmy. Kaxmas u3 3Tux
COJIepKaTeIbHO-METOJUUECKUX JIMHUN pa3BUBAeTCS Ha MPOTSHXKEHUHM TPEX JIET U3y4deHHs Kypca,
B3aMMOJICHCTBYSl C IPYTHMMH €ro JIWHUSAMU. B xone u3ydeHus y4eOHOTro Kypca 0Oy4aromIumcs
MIPUXOJIUTCS JJOTHYECKH PacCyKJIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH s3bIK. B cBs3M C
3TUM B MPOrpamMMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
IIpeJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jiesiax MaTeMaTH4eCKOro 00pa3oBaHus U CIIOCOOCTBYIOIIHE
OBJIAJICHUIO O0YYaIONIMMUCS OCHOB YHHBEPCATBHOTO MAaTEMAaTUUYECKOTO s3biKa. ComepKaTenbHOM
U CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «AIredOpa» SBISETCS €ro HMHTETPUPOBAHHBIM
xapakrep.

Coneprxanue TMHUM «HYHCIIa U BBIYUCICHUS CIIYKUT OCHOBOM JIJIS TaJIbHEUILEr0 U3YYEHUS
MaTEMaTHKH, CIOCOOCTBYET PA3BUTHIO Y 00YYAIOIIUXCS IOTUIECKOTO MBIIIUICHUS, JOPMUPOBAHUIO
YMEHHs TO0JIb30BaThCS AaNTOPUTMAMM, a TaKXkKe MPUOOPETEHHI0 MPAKTUYECKUX HaBBIKOB,
HEOOXOJUMBIX JUISI TIOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHA O 4YMCIE HA YPOBHE OCHOBHOIO
o0uiero o0pa3zoBaHUs CBA3aHO C PAllMOHAIBHBIMU U HPPALMOHATILHBIMU YUCIaMU, HOPMHUpPOBaAHHEM
MPEJICTABICHUN O JACHCTBUTEIHLHOM YHCIe. 3aBEpIICHHE OCBOCHHS YHCIOBOM JIMHUHU OTHECEHO K
cpeaHeMy 001eMy 00pa3oBaHHIO.

Copepxanue JByX anreOpanuecKux JIMHUKA — «AJreOpanuecKkue BBIPAKEHUS» W
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCSI MaTEeMaTHUYECKOTO
amnmapara, HeoOXOUMOTro JIsl PelIeHHs 33a]a4 MaTeMAaTHKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-
OPMEHTHPOBAaHHBIX 3adad. Ha ypoBHe OCHOBHOTO o00ImIero oOpa3oBaHHs Y4eOHBIM MaTepuai
TPYNIHUPYETCS BOKPYr pPAlMOHANBHBIX BBIpaKEHUH. Aunrebpa JAEMOHCTpUPYET 3HayYCHHE
MaTEeMATHKH KaK s3bIKA JUIS MOCTPOCHHSI MAaTEMaTUYECKHX MOJEJICH, OMHMCAHUS IMPOILECCOB H
ABIIEHUHN peajbHOro Mupa. B 3amaum oOydeHust anreOpe BXOISAT TaKkKe NalbHEHIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIICHHS, HEOOXOUMOTO, B YaCTHOCTH, JIJISi OCBOCHUS Kypca HH()OPMATHKH,
U OBJIAJICHUE HABBIKAMHU JENYKTUBHBIX paccyxjaeHuil. [IpeoOpa3oBaHne CHMBOJBHBIX (HOpM
CHOCOOCTBYET pa3BUTHIO BOOOPAKEHHS, CTIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTBY.

Copepxanve  (QyHKIHMOHAIbHO-TpadUUeCKOW  JUHUM  HAleJeHO Ha  IOJy4YeHHe
00yJarIUMUCS 3HAHHUA O (PYHKIHSIX KaK BaXKHEUIICH MaTeMaTHYECKON MOJIEH IS ONMCAHUS U
HCCJIEIOBAHMsI Pa3HOOOpPa3HBIX MPOLECCOB W SIBICHUNW B Mpupoae U oodmectBe. M3ydeHue
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MaTepHuaja CIIOCOOCTBYET pa3BUTHIO Yy OOYyYarOIIUXCS YMEHHS WCIOIb30BATh DPa3UYHBIC
BbIpa3UTENbHbIE CPEACTBA SI3bIKA MATEMaTHUKU — CIIOBECHbIE, CHUMBOJMYECKHE, IpaduuecKkue,
BHOCHUT BKJIa/I B ()OPMHUPOBAHNE TIPEJCTABICHUNA O POJIM MAaTEMATUKU B PA3BUTHH IIUBHIN3AINH H
KYJIBTYpBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax M3ydaercs yueOHbIN Kypc «Asredpa, KOTOpBI
BKJIIOYAET CIEAYIOUIME OCHOBHBIE pasfesbl  cojaepkaHus: «Yucia W BBIYMCICHUAY,
«AnrebpanuecKue BRIPAKCHU», « Y DAaBHEHHUS M HEPABEHCTBAY, « DYHKIIUNY.

OO11ee yncI0 4acoB, PEKOMEHI0BaHHBIX JJIs MU3y4YeHHUs1 yueOHOro Kypca «Anredpa», — 306
yacoB: B 7 kiacce — 102 gaca (3 gaca B Heneno), B 8 kimacce — 102 ygaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeZeno).

OO0yueHune OCyIIeCTBIACTCA 10 yUeOHUKAM:

1. Anrebpa. 7 xiacc: yuyeOHuK Juis oOuieoOpasoBarenbHbIX opranuzauuii / FO.A.
MakaperueB, H.I'.Menmiok, K.. Hemkos, C.b. CyBoposa; nox pen. C.A. TemnsikoBckoro. — 14-¢
u3n., crep. — M.: Ilpocsemenue, 2022

2. Anrebpa. 8 kijacc: yuyeOHMK A oOuieoOpa3oBaTenbHbIX opranuzauuii / H0.A.
MakxkapsrueB, H.I.'Menaiok, K.1. Hemkos, C.b. CyBoposa; mox pen. C.A. TenskoBckoro. — 15-¢
u3a., crep. — M.: [Ipocsemenune, 2022

Anrebpa. 9 knacc: yueOHUK 111 001eo0pa3oBaTenbHbIX opranuzanuii / FO.A. Makapbiyes,
H.I''Mennioxk, K.1. Hemkos, C.b. CyBoposa; noxa pen. C.A. TenskoBckoro. — 14-e u3g., crep. —
M.: IIpocBemienue, 2022

2. I[Inanupyemble pe3yJbTaThl

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOIO Kypca K KOHIly oOyueHHs B 7
KJ1acce:

Ymucna v BbIYMCTICHUS

BbImonHATe, coueTas YCTHbIE M INUCbMEHHbIE NPUEMBI, apudMeTHueckue IeHcTBUs ¢
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3Hau€HUs YUCIIOBBIX BBIPAKEHUH, MPUMEHATH Pa3sHOOOPA3HbIE CIIOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYCHUH JAPOOHBIX BBIPAXKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH.

[lepexoauth OT OHOW (GOPMBI 3aMUCH YHCEN K JIpyroil (mpeoOpa3oBbIBATh IECATUYHYIO
JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATB U YyIOPSAI0YMBATH PALIMOHAJIBHBIC YUCIIA.

OxpyrisTh yncia.

BBINOMHATE NPUKKUIKY W OLEHKY PE3yJIbTaTa BBIYMCIECHUH, OLICHKY 3HAYEHWH YHCIIOBBIX
BBIPAKEHUI. BBINIOIHATE AEHCTBUSA CO CTENEHSAMU C HATYpaJbHBIMU NTOKA3aTEISIMH.

IIpyuMeHsTh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypaJIbHbBIX YUCEIL.

Pemarth mNpakTHKO-OPHMEHTUPOBAHHBIE 3a/ladd, CBA3aHHBIE C OTHOIIEHHWEM BEJIMYUH,
IIPONOPLIHOHAILHOCTHIO BEJINYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PEILICHUS 3a1a4 C
y4€TOM OrpaHUUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU paCCMAaTPUBAEMBIX OOBEKTOB.

AuaredpanyecKkue BbIPaKeHH

Hcnonb30Bathk aaredpanyeckyro TEpPMUHOJIOIHIO M CUMBOJIMKY, IPUMEHATH €€ B MpoLecce
OCBOEHHUS yueOHOro MaTepuaa.

HaxonuTh 3HaueHust 0yKBEHHBIX BBIPAKEHUH MIPU 3aJJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BrimonHATe peoOpa3oBaHus 1E0ro BBHIPAXEHUS B MHOTOWIEH NPUBEACHUEM TOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yMHOXKEHHME OJHOWIEHA Ha MHOIOWIEH W MHOIOYIeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIbl KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.



OcyiecTBIATh pa3ioKEHUE MHOTOWIEHOB HAa MHOMKUTENIM C IMOMOUIbIO BBIHECEHHS 3a
CKOOKM OOIIEro MHOXHTENsI, TPYNIUPOBKU ClIaraéMblX, MPUMEHEHUs (OpPMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB /ISl pPELICHHMS pa3IMyHBIX 3a7ad U3
MAaTE€MAaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATypaJbHBIMM MOKA3aTENsIMU JUIs PeoOpa3oBaHUs
BBIPaKCHU.

YpaBHeHusI 1 HePaBEeHCTBA

Pewate nuHElHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, IPUMEHSs IpaBWia Iepexona OT
HCXOJHOI0 YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, ABISETCS 11 YMCII0 KOPDHEM YpaBHEHUS.

[IpumensTh rpaduueckre MeTo bl IPHU PEIICHUN JTMHEWHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl nap YUCe, ABISIOMINUXCS pElIeHUeM JUHEHHOTO YpaBHEHUS C IByMs
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOrO0 YypaBHEHHS C JBYMs
MIEPEMEHHBIMH, M0JIb3YACh IPaUKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHHUSL.

Pemarp cucreMbl ABYX JIMHEWHBIX YPaBHEHMH C JIByMs INEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTaBnaTh M peuiaTh JIMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX YpPAaBHEHUH 11O
YCIIOBHMIO 3aJla4d, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IOJyYECHHBIN
pe3ynbTar.

DOYyHKIUN

N300paxkaTh Ha KOOPAWHATHONW TPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy4M, OTpPE3KM, WHTEPBAJIbl, 3allMChIBaTh YHCJIOBBIC IIPOMEKYTKHM Ha
anreOpanyeckoM si3bIKe.

OrmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJAMHATAM, CTPOHUTH
rpaduku JuHeHHbIX QyHKUUNA. CTpouTh rpaguk GyHKIUN y = |x|.

OnuchIBaTh ¢ NOMOUIBIO (YHKINH N3BECTHBIE 3aBUCUMOCTH MEKY BETMUUHAMHU: CKOPOCTb,
BpEMs1, pPacCTOSTHUE, [IeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTh 3HaueHune (pyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[lonumath rpaduyeckuil coco0 MpeACTaBICHUS M aHAIW3a MHPOPMALMU, W3BIEKATh U
MHTEPIPETUPOBATh MHPOPMALIUIO U3 IPa(UKOB PeabHbIX MPOLIECCOB U 3aBUCUMOCTEN.

[IpenmeTHbIie pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIly oOyueHHs B 8
KJ1acce:

Yuciia 1 BbIYUCICHUSA

Hcnonp30BaTh HaydalbHBIE INPEACTABICHUS O MHOXKECTBE JECUCTBUTEIBHBIX YHMCEN UL
CpPaBHEHHsI, OKPYIJICHHUS W BBIYMCICHUH, W300paXkaTh JCUCTBUTEIbHBIC YHCIA TOYKAMH Ha
KOOPAUHATHOW MPAMOIA.

[TpumMeHATH NOHATHE ApHU(PMETHUECKOT0 KBaJPAaTHOT'O KOPHS, HAXOIUTh KBaJApaTHbIE KOPHH,
UCNONB3ysl MpPH HEOOXOAUMOCTH KaJbKYyJSATOP, BBINOJHATh IpeoOpa3oBaHUs BbIPAXKECHUH,
CoZIepKaIIUX KBAaPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTe 3anucH OONBIIMX M MalbIX YHCEN € TOMOIIbIO JECATHUUYHBIX OpoOed u
crenenel yucina 10.

AuredpanyecKue BbIPaKeHHUA

[IpuMeHATh MOHATHE CTENEHH C LENbIM I[OKa3aTeJeM, BBINOJIHATh MPeoOpa3oBaHMs
BBIPAKECHUM, COAECPKALIUX CTEIICHU C LIEJIBIM II0KA3aTEIIEM.

BbINONHATE TOXJIECTBEHHBIE NPeoOpa30BaHUs palMOHAIBHBIX BBIPAXKECHUH HAa OCHOBE
NpaBWI JEHCTBUI HAJl MHOTOWICHAMH H alreOpandecKuMH JpoOsMu.

PacknmanpiBaTh KBafpaTHBIN TPEXUICH HA MHOKHUTEIH.

[IpumensTs npeoOpa3oBaHMsl BIpaXKEHUN I PEILICHUS PA3IMYHBIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEaTbHON PAKTUKU.

YpaBHeHHsI U HEPABEHCTBA



Pemarp nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PallMOHAJIbHBIE YpaBHEHUsI, CBOJAIIMECT K
HUM, CUCTEMBI IByX YPAaBHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOAMTE MpOCTEMNIINE UCCIECNOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHMI, B TOM YHUCIIE C
MPUMEHEHHEM Trpa@UuecKuXx MpeacTaBleHul (ycTaHaBINBaTh, UMEET JIM ypaBHEHUE WM CUCTEMa
YpaBHEHUH pELLIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoUee).

[lepexoaute OT cioBecHOW (OPMYIMPOBKU 3alaud K e€ anreOpanyeckod MoJenu ¢
MIOMOIUIbIO COCTaBJICHUS YPaBHEHUSI UJIM CUCTEMbI YpaBHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJa4 MOJIyYE€HHBIN PE3yJIbTaT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPAaBHEHUSI, OLICHKH, peIIaTh JIMHEHHBIE
HEPaBEHCTBA C O/IHOM MePEeMEHHON U X CUCTEMBI, 1aBaTh I'paMUECKyI0 MIUTFOCTPALIMIO MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[Tonumars 1 UCHOIB30BaTh QYHKIIMOHATIbHBIEC IOHATUS U SI3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HAaYECHMS), ONPEIENIATh 3HAUeHHUE (YHKLMHU O 3HAYCHUIO apryMeHTa, ONpeAeisaTh CBONCTBA
byHkumn 1o e€ rpaduky.

Crpouts rpaduku 37€MEHTapHBIX QYHKUIUH BUJIA:

y= £x,y= x2,y= x3,y= Nx,y=|x|, onuceBaTh cBOHCTBa YHCI0BON PYHKIMH 110 & rpaduKy.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOrPaMMbI Y4eOHOTO Kypca K KOHIly oOydeHus B 9
KJ1acce:

Yucsia ¥ BbIYUCICHUSA

CpaBHUBaTh U YIOPSAI0YMBATH pallMOHAIbHBIE U HPPALIMOHATIBHBIE YHCIIA.

BoimonsaTe apudmerndeckue AeMCTBUS € pallMOHAIBHBIMHU YHCIIaMH, COYeTas YCTHBIE U
MUCbMEHHBIE IPUEMBI, BBITTOJIHATH BBIUMCIICHUS ¢ UPPALIMOHAIBHBIMU YHCIAMHU.

HaxonuTs 3HaueHUs CTENEHEN ¢ LEIbIMU MOKA3aTesIMU U KOPHEH, BBIYMCIIATD 3HAYCHUS
YHUCIJIOBBIX BbIPAXKECHUH.

OxpyryisTh AEUCTBUTEIBHBIE YMCIIA, BBINOJIHATH NPUKHUIKY PE3YJIbTaTa BBIYMCICHU,
OLICHKY YHCJIOBBIX BBIPA)KEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemath nuHeliHbIE ¥ KBaipaTHbIE YPaBHEHUS, YPAaBHEHMSI, CBOJISALIMECS K HUM, IPOCTEHUIIINE
JpOOHO-pallOHATIbHbBIE YPaBHEHHUS.

Pematp cuctembl ABYX JUHEHHBIX YpaBHEHHUU C JBYMs NEPEMEHHBIMHU M CHUCTEMBI JABYX
YPaBHEHHU, B KOTOPBIX OJHO YPaBHEHUE HE SBIIACTCS JIMHEHHBIM.

Pemarp TekcToBble 3adaun anreOpandeckuM CrocoOOM C TOMOIIbIO COCTaBJICHHS
YPaBHEHHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMs [IEPEMEHHBIMH.

[IpoBOANTE MpOCTEMNIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
npUMEeHEeHHeM rpaduuecKkux NpecTaBiIeHni (ycTaHaBIUBaTh, UMEET JIM YPAaBHEHUE WIIN CUCTEMA
YpaBHEHUH pEILEHUs], €CIIU UMEET, TO CKOJIbKO, U TIpOYee).

Pemate nuHeiiHble HepaBeHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300paXkaTb pellIeHHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

Pematp cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOIINE KBaIPATHOE
HEPAaBEHCTBO, M300pa)kaTh PEIIEHHWE CHCTEMbl HEPABEHCTB HA YHUCIIOBOI MpPsIMOM, 3alUCHIBATh
peLIeHEe C IIOMOLIbIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA NP PELICHUH Pa3IMYHBIX 3a7ady.

DYyHKIUH

PacnioznaBaTh (yHKIIMU M3y4eHHBIX BUJIOB. [loKa3pIBaTh cCXeMaTHUECKH PAcoOJIOKEHUE Ha
KOOPJMHATHOM MI0CKOCTH rpadukoB GyHKIUN BUAA: y= £x, y= #x+b,y= £x,y=ax2+bx+c,y= x3,
y= \/x,y=|x] B 3aBUCUMOCTH OT 3HaYeHUN K03(p(PULIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMH.

Crpouts U n300pakaTb CXeMAaTUYECKU TpaduKH KBaJAPAaTUUHBIX (DYHKUUH, OMUCHIBATH
CBOWCTBA KBaIPaTUYHBIX (DYHKIMHA MO UX TpauKaMm.

Pacrnio3znaBaTh KBaApaTUUHYIO GYHKIIHUIO 110 (popMyIie, IPUBOIUTH MPUMEPHI KBaIpaTUUHBIX
GyHKUIMA U3 peaqbHOM )XKU3HU, GU3UKH, TECOMETPHUH.

YuciioBbIe M0CJI€10BATEJIBHOCTH U MPOrPeCcCUH



Pacnio3HaBaTh apu(MeTHUECKYI0 U TEOMETPHUECKYIO MPOTPECCUHU TIPH Pa3HBIX Crocobax
3aJlaHus.

BEHINONMHATE BBIYUCICHHUS C WCIOJB30BAaHUEM (GOPMYN N-TO WieHAa apUPMETHIECKON |
reoOMEeTPUUECKON MPOTrpeccuii, CyMMBbI NIEPBBIX N YJIECHOB.

N300paxaTh 4ieHbl NOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPJUHATHOMN TJIOCKOCTH.

Pematp 3a1aun, cBs3aHHBIE ¢ YMCIOBBIMU IIOCIIEN0BATEIBHOCTAMH, B TOM YHUCIIE 3aJa4H U3
peasibHOM KU3HHU (C HCTIONIB30BAaHUEM KaJIbKYJISATOPA, LU(POBBIX TEXHOJIOTHUH).

3. Conep:kanue TeM y4eOHOro Kypca

7 KIIACC

Ymucna v BbIYMCTICHUS

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0JT OT OAHON (POPMBI 3aITUCH APOOEH K IPYTOH.
[TonsiTHE palMOHAIBHOIO YMCJIA, 3alIMCh, CPABHEHUE, YNOPSAOYMBAHHE DPALMOHAIBHBIX YHCEIN.
Apudmernueckue IEHCTBUS C pallMOHAIbHBIMU YKciIaMu. Perienue 3a1a4 U3 peajibHOM NpakTUKU
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJeM: OIpejesieHue, MpeoOpa3oBaHUE BhIPAXKEHUH Ha
OCHOBE OIIpeJIeJIeHUs], 3aUCh O0oNbUIMX yuces. IIpoueHTsl, 3anuce MpPOLUEHTOB B BUAE JIPOOU U
IpoOu B BHJIE MPOIEHTOB. Tpu OCHOBHBIE 33aJlaud Ha MPOLEHTHI, PEIICHUE 3aJad U3 peallbHOM
IIPAKTHKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0OKEHUE HA MHOXKHUTENIN HATYpaJIbHbIX YHCEII.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi U 00OpaTHasi MPONOPLUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHHsI

IlepeMeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKCHUS C INEPEMEHHOM. JlomycThMble 3HAYEHUS
nepeMeHHbIX. [IpeacTaBnenue 3aBUCUMOCTH MEXAY BeIMYMHAMU B BUJie POpMyJibl. Beruncnenus
no ¢gopmynam. IlpeoOpa3oBaHne OYKBEHHBIX BBIPAXKEHHI, TOXKIECTBEHHO PaBHBIC BHIPAXKCHUS,
IpaBWia MpeoOpa3oBaHUs CYMM U IPOU3BENEHUM, MpaBUiia PACKPBITHS CKOOOK M MPHUBEACHUS
MOIOOHBIX ClaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTEJIEM.

OpnowieHbl U MHOrouiaeHsl. CreneHbp MHOrowieHa. CiiojkeHue, BBIUUTAHUE, YMHOXKECHHE
MHOTOWIEHOB. DOpMyIbl COKpPAIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3iioxkeHre MHOTO4JIEHOB HA MHOXKUTEH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHMS, MpaBWiIa MPeoOpa3oBaHMsl ypaBHEHHS, PaBHOCUIBHOCTD
YpaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO YpaBHEHW:,
peleHue JIMHEHbIX ypaBHeHUM. (CocCTaBiI€HHE YpaBHEHUW II0 YCIOBHIO 3ajadyu. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHME C JBYMs MEepeMEeHHbIMU M ero rpadguk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUN C JByMs MEepeMEHHbIMU. PelieHne cucteM ypaBHEHHH CIOCOOOM IMOJACTAHOBKHU.
IIpumepsl penieHns: TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHI.

DOYyHKIUH

Koopnunara toukum Ha mipsmoil. YUucioBble mpomMexyTkH. PaccTrosiHme Mexay IByms
TOYKAMHU KOOPAMHATHOU MPSIMOIA.

[IpsimoyronbHas cuctema koopauHat, ocu Ox m Oy. Alcmucca u opauHaTa TOYKH Ha
KoopAuHAaTHON TuiockocT. [Ipumepsl rpadukoB, 3amaHHBIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBUcHMOCTel. [lonsatue ¢pynkumu. ['paduk pynxnum. ColicTBa ¢pyHKmiA. JInHeHHas
dynkuus, e€ rpapuk. ['padux Gynkmun y=|x|. I'paduueckoe perieHHe THMHEHHBIX YpaBHECHHUN U
CHCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yuciia 1 BBIYMCICHUSA



KBagparueiii xkopenp u3 uyucna. lloHstue 00 wuppanvoHanbHOM uucie. JlecsaTudyHbIe
OpuOIMKEHUsT UPPaLMOHANBHBIX yrces. CBOMCTBAa apu(METHUECKUX KBAJPATHBIX KOPHEH M HX
IPUMEHEHNE K TPE0OPa30BAHNIO YHCIOBBIX BHIPAKEHUHN U BBIYUCIICHUSAM. [{eficTBUTENbHBIE YKCTIa.

Crenens ¢ LensIM MokasaresneM U €€ cBoiictsa. CTaHaapTHas 3alUCh YHACTA.

AnredOpanyeckue BbIpasKeHHsI

KBanpaThslil TpEXUieH, pa3ioKeHUE KBAPAaTHOIO TPEXWIEHA HA MHOKUTEIIH.

Anrebpanyeckass JpoOb. OcHOBHOE CBOWCTBO anredpanmdeckoil napoOu. CroxeHue,
BbIUUTAHUE, YMHOXKEHHE, JeJieHHe anreOpandyeckux apoOeil. PanuoHanbHble BBIpRXXKEHUS U UX
npeobpazoBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, Gopmyia KOpHEHl KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUWH, CBOIAIIMXCS K JIMHEMHBIM W KBajgpaTHbIM. IIpocteiimme npoGHO-
palMOHAIBHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTanuss ypaBHEHUN C JBYMsSI MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYyMs nepeMeHHbIMU. [IprMephl pelenus CuCTeM HEJTMHEWHBIX YPAaBHEHHUN € JBYMS
IIEPEMEHHBIMH.

Pemrenre TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HepaBeHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ OIHOM IEPEMEHHOM.
PaBHOCMIIBHOCTH HEepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OAHOM NepeMeHHON. CHCTEMbI TUHEHHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

DOYyHKIUN

[lonarue ¢pynkuuu. O61acTh ONpeAeIeHUs U MHOXKECTBO 3HaueHH QyHKIuu. CrnocoOsl
3a1aHust PyHKITUH.

I'papux ¢ynkumu. Urenue cBoiictB ¢yHkuuu mno e€ rpadpuky. IIpumeps rpaduxos
(GYHKLUH, OTPaXKAIOLINX pPeaJIbHbIE IIPOLIECCHI.

OyHKIMK, ONUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPLHMOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. OyHKIMKH Yy = X2, Yy = X3, Y =\x, y=|X|. 'paduueckoe pemenne YpaBHEHUH U CUCTEM
YPaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

PanmonaneHble yKcna, HppalMOHAIBHBIE YKCIa, KOHEUYHbIE U OECKOHEUYHBIE 1€CATUYHbBIE
npodu. MHOXeCTBO JEeHCTBUTENBHBIX 4YHCEN, JEHCTBUTEIbHbIE 4YHMCIA KaK OeCKOHEUHbIE
JecsITUUHbIe ApoOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM JIEUCTBUTEIBHBIX
YHCeJl U KOOPAMHATHOU IIPSIMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4HCEN, apuPMeTHYEeCKue NEUCTBUS C JEHCTBUTEIIbHBIMHU
qHCIIaMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTh IIPOLIECCOB B OKPY’KAIOLIEM MUPE.

[Tpubnnx€HHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHHe 4YHced.
IIpuknka v OLeHKa pe3yJbTaTOB BBIYUCICHUN.

YpaBHeHusi 1 HePaBEeHCTBA

JIuneiiHoe ypaBHeHHe. PemieHne ypaBHEHUH, CBOASIIMXCSA K INHEWHBIM.

KBanpaTtHoe ypaBHeHue. PenieHre ypaBHeHNH, CBOIALINXCS K KBalpaTHbIM. bukBagpatnoe
ypaBHeHue. [IpuMepsl pelieHnsl ypaBHEHUN TPETbEH M YETBEPTOM CTENEHEW pPa3jIoKEHHEM Ha
MHOKUTEIH.

Pemenue npoOHO-palinoHaNbHBIX YpaBHEHHH. Perienre TeKCTOBBIX 3a/1a4 alnredpanyeckum
METOJIOM.

VYpaBHeHHe ¢ JByMsl MepeMeHHbIMU M ero rpaduk. PemieHue cucteM ABYX JUHEHHBIX
YpPaBHEHHI C JByMs IIEpEMEHHBIMU. PelieHue cucrteM [BYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoi cteneHu. ['paduyeckas mHTEprpeTanusi CUCTEMbl YpaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemrenre TeKCTOBBIX 33714 aNreOpandecKuM CIIOCOOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.



PemeHne NMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. Pemenue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOW mnepeMmeHHOW. KBaapaTHele HepaBeHcTBa. ['paduueckas MHTepHpeTarys
HEPaBEHCTB U CHCTEM HEPABEHCTB C IByMsI [IEPEMECHHBIMH.

DOyHKUNH

Ksagparnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaGosia, KOOpAMHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHUH [1apaboJIbl.

I'padukn GyHKImii: y= £x,y= £x+b,y= £x,y= x3,y= Nx,y=|x|, u ux cBoiicTsa.

Yucii0BbIe MOCIEA0BATEIBHOCTH H IPOIPECCUH

IlonsTHiE YMCIIOBOM IOCIIENOBATEIBLHOCTH. 3aJaHUE IIOCIECJOBATEILHOCTH PEKYPPEHTHON
dbopmyoit u hopmyroi N-ro dieHa.

Apudmernueckas u reomerpuueckas nporpeccur. @opmyiisl N-ro wieHa apupMeTudeckoit
U T€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4jIeHOB apU(PMETUYECKOH U T€OMETPUYECKOH Iporpeccuil TOYKaMu Ha
KOOPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 AKCIIOHEHLIUATIbHBINA POCT. CII0KHBIE POLIEHTHI.

4, TemaTuueckoe IJIAHUPOBAHUE C ONPECACJTCHHUEM OCHOBHLIX BHIAOB yqeﬁﬂoﬁ
ACATCJIbHOCTH oﬁyqamumxca

7 KJIACC
Ne | HaumeHnoBauue
/Tl | pa3aeiioB Hu TeM | Beero | OcHOBHBIE BUBI AEATEILHOCTH 00yUaIOIINXCS

MIPOrPaMMBbI 4acoB

1 Yucna u 25 CucremaTtu3upoBath M o0oramarb 3HaHUSL 00
BBIYHCIICHUS. OOBIKHOBEHHBIX U JIECATHYHBIX APOOSX.
PanmonansHbie CpaBHuBaTh " YHOPSA04MBATH apoou,
yucia npeoOpa3oBbIBasi TPH HEOOXOJUMOCTH JIECATUYHBIE

JpoOr B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JCCATUYHBIC,
B YACTHOCTH B OECKOHEUHYIO JICCATUIHYIO IPOOb.
IIpumensTe pa3HoOOpa3Hbie CHOCOOBI W NMPHEMBI
BbIYUCJIEHUSI 3HAYeHUHl JAPOOHBIX BBIPAKEHHIA,
coJlepKalIuX OOBIKHOBEHHbIE W JIECATUYHBIE JPOOH:
3aMEHSATh MpPH HEOOXOJUMOCTH JECATHYHYIO JIpoOb
OOBIKHOBEHHOM M  OOBIKHOBEHHYIO  JIECATUYHOM,
NPUBOJIUTH BhIpaXeHHe K (opme, Hanbosee ynoOHOMN
JUIT  BBIYUCIICHHWM,  TIpeoOpa3oBbIBaTh  JPOOHBIE
BBIpOKEHUS HAa YMHOXXCHHUE W JCNIEHUE JCCATUYHBIX
Jpo0elt K TIEHCTBUSIM C IIEJIBIMU YHCIIAMH.

[puBoauTL 4YHCIOBBIE W OYKBeHHbIe MPHMEPLI
CTEMEHH C HATypajJbHBIM TIOKa3aTeleM, OOBICHSISA
3HAYEHUS OCHOBAHUS CTETICHW W IOKa3aTelsl CTEIICHH,
HAaXOJMTh 3HAYEHHs CTerneHed Buma an (a — moboe
paIMoHaIbHOE YHCIT0, N — HATYPALHOE YUCIIO).
IMoHnMAaTh CMBICH 3aMTUCH OOJIBIINUX YUCET C TOMOUIBIO
JECATUYHBIX Jpo0Oei u creneHelt uncna 10, npuMeHATH
UX B pEATbHBIX CUTYaIIUAX.

[IpuMeHATHL TpPHU3HAKUA JCITUMOCTH, PAa3JIOKCHUS Ha
MHO>KUTEJIM HATypalIbHBIX YUCEIL.

PemiaTh 3agaum Ha 4acTH, MPOICHTHI, IPOMOPIIMH, HA
HaxoXJeHue ApoOu (MporeHTa) OT BEJIMYHUHBI |
BEJIMYUHBI 0 €€ ApoOu (TIPOLIEHTY), 1poOU (POIEHTA),
KOTOPBI COCTaBISieT OJHA BEIWYMHA OT JpPYroi.




IIpuBoauTh, pa3doupaTh, OUEHUBATH PA3IHMYHBIC
pELIEHHUs], 3al1CH PEILIEHUH TEKCTOBBIX 3a/1a4.
Pacno3naBatr m 00bSACHATD, ONHpAsICh  Ha
ompezeNeHusl, IpsIMO TMPOMOPLHUOHANBHBIE U 00paTHO
MPONOPIIMOHAIBHBIE 3aBUCUMOCTH MEXIY BEJIMYHMHAMU;
NPUBOAUTH NPUMEPbI OTUX  3aBUCUMOCTEH U3
pPEATHbHOTO MHUPA, U3 IPYTUX YU4EOHBIX TPEIMETOB.
Pemath npakTHKO-OPHUEHTHPOBAHHEIE 3a]]a41 HA IPOOH,
MIPOIICHTHI, MPSAMYIO0 U 0OpPATHYIO MPOMOPIIMOHATEHOCTH,
MIPONIOPLII

Anrebpandeckue
BBIPAKEHUS

27

OBinagerp  anreOpanyeckod  TEPMUHOJOTHEH U
CUMBOJIMKOM, NPHMEHATh €€ B IIPOLIECCE OCBOCHMS
y4eOHOro MaTepuania.

Haxonuth 3HaueHUsi OYKBEHHBIX BBIPAXCHHUH MpH
3aJJaHHBIX 3HAYEHUAX OYKB; BBIIIOJHATH BHIYUCICHUS IO
bopmymnam.

BbInoaHATL NpeoOpa3oBaHUs ILIEJIOr0 BBIPAXKEHUS B
MHOTOWIEH TpPHUBEJCHUEM IOJOOHBIX  ClIaraeMbIX,
pacKkpeITUEM  CKOOOK.  BBINOJIHATH  yMHOXXEHUE
OJIHOYJIEHA

Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOTIOWIEH,
NpUMeHATh (QOpMyIbI KBajpaTa CyMMBI M KBajpara
pa3HOCTH.

OcymecTBIATh  pa3lokKEHHWE  MHOTOWIEHOB  Ha
MHOXHTEIM NYTEM BBIHECEHHMsS 3a CKOOKHM OOIIero
MHOXHTENS,  TPUMEHEHUus  (GopMynbl  pasHOCTH
KBaJpaToB, (OPMYJ COKPALIEHHOTO YMHOXKEHUS.
IIpumensaTs 1npeoOpa3oBaHWE MHOTOWIEHOB  JUIS
pEIIECHUs pa3IUYHbIX 3a]a4 M3 MATEMAaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

3HAKOMHTBCS C HCTOPHEI pa3BUTHsI MaTEMATHKU

YpaBHeHus
HEpaBEHCTBA

20

Pemars nuHEliHOE ypaBHEHME C OJHOM NEPEMEHHOM,
NPUMEHsAs NPaBWJa  Iepexoja OT  HCXOAHOTO
YpaBHEHHS K PABHOCHIILHOMY eMy 00Jiee MPOCTOro BUA.
IIpoBepsiTh, sBIIAETCS JIM KOHKPETHOE UYUCIO KOPHEM
YpaBHEHHUS.

Hox0upars mnpumepbl map 4YUCEN, ABISIFOLIUXCS
pelleHreM  JIMHEMHOro  ypaBHEHUS € JABYMH
NIEPEMEHHBIMH.

Crpoutb B KOOpJIMHATHOW IUIOCKOCTH  Ipaduk
JUHEMHOIO ypaBHEHUS C [JBYMs IIEpPEMEHHBIMU;
MOJIb3YSCh TpaduKOM, NPUBOAUTH NPUMeEPbI PEIICHUS]
YPaBHEHUH.

Haxoautp pemeHue CcuCTEMBI JABYX JIMHEHHBIX
YpaBHEHHUH C IBYMSI IEPEMEHHBIMH.

CoctaBJsiTb W PpewIaTh YPaBHEHHE WIM CHCTEMY
YpaBHEHUN MO YCJIOBUIO 3a/layM, WHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJaud I1OJy4YECHHBII
pe3yabpTar

Koopaunatst
rpaduku. OyHKIIUN

24

HM300paxkar, Ha KOOPAMHATHON NPSIMOM  TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAMHATAM, JIy4H,




OTPE3KH, WHTEPBAJIbL; 3aMKChIBaTh ux Ha
anreOpanyeckoM sI3bIKe.

OrMeuyaTh B KOOPAMHATHON IIOCKOCTH TOYKH IIO
3aJJaHHbIM KOOpPAMHATaM; CTPOUTH Ipa)uKN HECTOKHBIX
3aBHCUMOCTEH, 3aJJaHHBIX (OpMyJaMH, B TOM YHUCIIE C
MOMOIIBIO ITU(PPOBBIX JTa00OpaTOPUH.

IIpumensTs, U3y4arthb npeumMylecTsa,
HHTEPNPETHPOBATH rpadudeckuit crocod
MPEJICTaBICHNUs U aHalKu3a pa3HOOOpa3HON >KU3HEHHOM
UH(pOpMaLIUH.

OcBauBarhb MOHSITHE ¢byHK1IUY, OBJIaJIEBaTh
GbyHKIIMOHATBHOW  TepMmuHONOTHEeH. Pacnmo3naBathb
JauHeiHyo QyHkimoo Yy = kx + b, onmuchiBaTh ¢é
CBOWCTBA B 3aBUCHUMOCTH OT 3HAYEHUH KOA(PPHUIIMEHTOB
kub.

Crpouts rpadukn muHeiHON QyHKIMN, QyHKIUHN Y = |
x|

Hcnonb3oBats nudposbie pecypebl Uil IOCTPOSHUS
rpadukoB pyHKINN U U3yUEHUSI UX CBOMCTB.
IIpuBoauTe IpUMEPBl JIMHEWHBIX 3aBUCUMOCTEH B
peaNbHBIX IPOLECCAX U SIBICHUSIX

S) IToBTOpEeHHnE u|6 BpiOuparb, NPUMEHATH OLECHUBATH  CIIOCOOBI

00001ieHue CpPaBHEHMsI 4HCeJ, BBIYUCIECHUH, NpeoOpa3oBaHU
BBIPA)KCHUM, pELICHUSI YPABHECHUM.

OcymecTBasaTh CAMOKOHTPOJIb BBITIOJHAEMBIX

JICUCTBUA M CAaMOIIPOBEPKY pe3yjbTaTa BBIYMCICHUM,
npeoOpa3oBaHMM, TOCTPOCHUM.

Pemary 3agaum u3 peaqbHOM XU3HU, NPHUMEHAATH
MaTeMaTH4YeCKHe 3HAHMS Ui pEelIeHus 3aJad U3
JIPYTUX IPEIMETOB.

Pemath TekcTOBBIC 32124, CPABHMBATh, BHIOMPATH
€rocoObI perieHus 3a1a4u

OBHIEE  KOJIMYECTBO | 102
YACOB I10 [TPOTPAMME

8 KJIACC
Ne | HaumeHnoBauue
/T | pa3aesioB u TeM | Beero | OcHOBHBIE BUIBI ICATEILHOCTH 00 yJarOIIMXCS

IPOTPaMMBbI 4acoB
1 UYucna u Beluucienus. | 15 ®opMyJIMpOBaTH ONpeAeaeHHe KBAAPATHOTO KOPHS U3
KBanpaTHble KopHU qucia, apuhMETHIECKOTO KBaPAaTHOTO KOPHSI.
IIpuMeHATH OnEpalnio U3BJICUEHHS KBAJPATHOTO KOPHS
U3  4YHCla,  HMCNOJb3YA  TpU  HEOOXOJUMOCTH
KAJIbKYJIATOP.

OueHuBaTh KBaJpaTHbIE KOPHU IEIbIMH YHUCIAMU H
JECATHYIHBIMH IPOOSMHU.

CpaBHUBATHL M YHNOPSAA0YMBATH pAlMOHAIBHBIE U
UppaIlMOHATIbHBIC YHCIIA, 3allMCaHHBICE C TIOMOIIBIO
KBaJ[paTHBIX KOPHEH.

HccnenoBarh ypaBHEHHE X2 = @, HaXOAWTh TOYHBIC U
npuOIKEHHBIE KOpHU mpu a > 0.

10



HccaenoBarb cBOMCTBA KBaJpPAaTHBIX KOPHEW, MPOBOAS
YUCJIOBbIE SKCIIEPUMEHTBI c UCII0JIb30BAaHUEM
KaJIbKYJISITOpa (KOMIBIOTEPA).

Jloka3bIBaTh CBOMCTBa apu(pMETHYECKUX KBAJPaTHBIX
KOpHEW; MpUMEHATh UX Uil  IpeodpazoBaHUs

BBIPaKCHUM.

BeinoaHsaTs npeoopa3oBaHusA BBIPAKECHMUI,
coJiepaKaImx KBaJpaTHbIE KOpHHU. BeIpaxars
NEPEMEHHbIE U3 TEOMETPUYECKUX U  (PU3HMUecKHux
dopmyn.  BpIUMCAATH  3HAYEHHMS]  BBIPAKEHHIA,

COACpKAIIMUX KBAAPATHBIC KOPHHU, HCIOJIB3ySA IIPpU
HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP.

Hcnoan3oBaTh B XOJA€ pCUICHUA 3aaa4d 3JICMCHTApPHBIC
MMpEaACTaBJICHU, CBA3aHHBIC C HpI/I6J'II/DKéHHBIMI/I
3HAYCHHUAMU BCIIMYHH.

3HAKOMHUTLCH € HCTOpHeﬁ Pa3BUTHA MAaTCMATHUKU

Yucna U BEIUUCICHHUS.
CreneHp C  IEIBIM
oKasarejieM

®opMyJIMPOBATh OINpeJeJeHHe CTEICHH C LENBIM
IIOKAa3aTEJIEM.

IIpeacraBiasite 3anuch OOJBIIMX M MajblX YHCET B
cTagapTHoM Buje. CpaBHMBATh 4KClIa U BEJIWYMHBI,
3allHCaHHBIC C UCIOIb30BaHuEM cTerneHu 10.
Hcnonb3oBaTh 3anmch YKcel B CTaHAAPTHOM BUAE AJIS
BBIPQKEHUSI  pa3MepoB  OOBEKTOB,  AJIUTEIBHOCTH
IIPOLIECCOB B OKPYXKAIOIIEM MHpE.

®opmyMpOBaTh, 3alUCLIBATE B CHMBOJIHYECKOH
¢opmMe ¥ HMIIIOCTPUPOBATHL NPHMEPAMH CBOICTBA
CTEIIECHH C LIEJIBIM IT0Ka3aTeIIEM.

IIpuMeHATH CBOICTBA CTENEHU ISl MPEOOpa3OBaHUS
BBIDOKEHUH,  COJIEp)KalMX  CTENEHH C  LENbIM
IoKas3aresieM. BBINOJHATL AeHCTBHA C 4UCIaMU,
3allUCAaHHBIMM B CTaHJapTHOM BuAE (YMHOMEHHE,
JICTICHUE, BO3BEJICHHUE B CTCTICHb)

Anrebpandeckue
BBIPKEHUS.
KBanpatubiit
TPEXWICH

Pacno3snaBarb KBaJpaTHBIA TPEXWICH, YCTAaHABIUBATH
BO3MOHOCTb €r0 pa3j0KeHUsI HaA MHOKHUTEIH.
PackiaapiBaTh Ha MHOKUTEJH KBAJPATHBIN TPEXUICH
C HEOTPULATEIbHBIM TUCKPUMHUHAHTOM

Anrebpanyeckue
BBIpAKCHUSI.

Anrebpanueckas
IpoOb

15

3anuceiBaTh anreOpanyeckue BblpakeHus. Haxoauth
00JIaCTh OTpeICTICHNUS PALIMOHATBHOTO BBIPAKCHHUSI.
BbINOJHATL YUCIIOBBIE IIOACTAHOBKH M BBIYMCJIATH
3HayeHue JApodH, B TOM 4YHCIE€ C IOMOIIbIO
KaJIbKYJISITOPA.

@opmMyIMpPOBATH OCHOBHOE CBOICTBO anreOpamyecKon
JIpoOH U MPUMEHSATH €ro JJIs IpeoOpa3oBaHus ApoOeH.
BbInoHATHL AeiicTBUSL ¢ anredpanyuecKuMu ApoOsSMHU.
[TpumensTh npeoOpa3zoBaHUs BBIPAXKEHUM IS pELIEHUS
3ajay.  BbIpakaTth  nepeMeHHble U3 (GOpMYI
(pu3nyeckux, F€OMETPUYECKHX, ONMCBIBAIOIINX
OBITOBBIC CUTYAITNH)

YpaBHeHus u
HEPaBEHCTBA.

15

Pacno3HaBaTth KBajipaTHbIE YPaBHEHHSI.

11



KBanpatueie
ypaBHEHUS

3anuceiBaTh popmy.ry KOpHEH KBaJpaTHOIO
YPaBHEHUS; pemiaTb KBaJpaTHble YPaBHCHUA —
IIOJIHBIE Y HETOJIHBIE.

IIpoBoauTh mpocTeiine UCCIAEI0BAHUA KBaIPATHBIX
YPaBHEHUH.

Pemats ypaBHeHusi, CBOASIIMECS K KBaJpaTHBIM, C
MTOMOIIBIO TIPe0Opa30BaHN U 3aMEHOW TTePEMEHHOM.
Ha0nronaTs M aHAIN3HPOBATH CBA3b MEXAY KOPHSIMU U
Koa(duLIMeHTaMH KBaJPaTHOTO YPAaBHEHHS.
®opmyaupoBaTh TeopeMy Buera, a Taxke oOpaTHyIO -
TEOpPEMY, IPUMEHSATH 3TU TEOPEMBI JJIs pEUICHUS 3a]1a4.
Pemats  TekcToBBle  3agauMm  anreOpanyecKuM
CrocoOOM: NEPEeXOJUTh OT CJIOBECHON (OPMYIUPOBKHU
yCIOBHSA 3a7auyd K aireOpandeckod Mojenu MyTEM
COCTABJICHMSI  ypaBHEHUWS; peliaTb  COCTaBIEHHOE
YpaBHEHHUE; UHTEPIIPETUPOBATH PE3YNIbTAT.
3HAKOMMTBCS € MCTOPHEi pa3BUTHS anreOpbl

VYpaBHeHus u
HEpPaBEHCTBA.
Cucremsbl ypaBHEHU

13

PacnosHaBaThe JMHEHHBIE YpPaBHEHHS C  JIBYMs
IIEPEMEHHBIMH.

Crponthb rpaduKy JUHEHHBIX YpaBHEHHI, B TOM YHUCIIe
HCI0JIb3Ys HH(pPOBbIE pecypChl.

PasimuaTe napasuiesbHbIE U IEPECEKAIOIUeEcs IPsIMbIE
10 UX YPaBHEHUSM.

Pemiate cucTembl IByX JMHEHHBIX YPAaBHEHUN C BYMs
IIEPEMEHHBIMU ITOACTAHOBKOM U CIIOKEHUEM.

Pemate mnpocreiiune CUCTEMBI, B KOTOPBIX OJHO W3
YPaBHEHHUH HE SIBIISIETCS TMHEUHBIM.

IIpuBoauTh rpa¢guyecKyr0 HHTEPNPETALUIO PEIICHNS
YPaBHEHHS C ByMs IEPEMEHHBIMU M CUCTEM YPaBHEHUM
C IBYMsI IEPEMEHHBIMH.

Pemath TekcTOBBIE 321a4M AIreOpanyecKuM cnocoOoM

YpaBHeHus u
HEpaBEHCTBA.
HepasencrBa

12

®opmMyJIMPOBATH CBOMCTBA 4YHCIOBBIX HEPABEHCTB,
WUIIOCTPUPOBaTh HMX Ha KOOPAMHATHOW IPSMOH,
AOKa3bIBATh alreOpanyecKy.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILCHUS
3amad. Pemarb JMHEHHBIE HEPAaBEHCTBA C OJHOU
IEepPEeMEHHOM, H300pakaTh pelIeHUEe HEpPaBeHCTBA Ha
YUCJIOBOM MPSMOM.

Pemath cucteMbl JTUHEHHBIX HEPABEHCTB, M300paxarb
penIeHre CUCTEMBI HEPABEHCTB Ha YHCIOBOM NPSIMON

OyHKIUH.
OCHOBHBIE TTIOHATHSA

Hcnonb3oBaTh (PYHKIHOHAIBHYIO TEPMHHOJOTHIO H
CHMBOJIMKY.

BeruucasTe 3HAYEHUA byHKIHH, 3aJIaHHBIX
dbopmynamu  (py  HEOOXOJUMOCTH  HCIIONH30BAThH
KaJIbKYJIATOP); COCTABJATH TaOJUIbl 3HAYEHHH
byHKIMN.

Ctpouth no Toukam rpadpuku GyHKIuil.

OnuceiBaTh cBoOiicTBa (QyHKIMM Ha OCHOBE €&
rpauIecKOro MpeICTaBICHHUS.

Hcnonb30BaTh (PYHKIHOHATBHYI0O TEPMHHOJOTHIO H
CHMBOJIMKY.

12



HccnenoBary npumepsl TpaduKoOB, OTpa)xarolIUX
peasibHbIe IpoLecChl U siBiIeHUA. IIpuBOAUTH NpUMepbI
MPOLECCOB U SIBJIEHUM C 3aJaHHBIMU CBOMCTBaMHU.

Hcnonb3oBaTh KOMIBIOTEPHBIE MPOIrpaMMbl IS
NOCTPOEHHUS IpadKoB PYHKINN U N3yUEHUSI UX CBOMCTB

9 OYHKIHH. 9 Haxoauth ¢ moMombio rpagpuka QyHKIUU 3HAUYCHUE
Yucnosble QyHKIIUN OIHOM H3 paccMaTPUBAEMbIX BEIUMYHMH IO 3HAYEHUIO
JIpyroii. B HECIOXKHBIX CillydasX BbIpaKkaTb (POPMYI0it
3aBUCUMOCThH
Mexay BennuuHaMu. ONMHCBIBATH XapakTep U3MEHEHUs
OJIHOM BEJIMYMHBI B 3aBUCHUMOCTH OT U3MEHEHHUS IPYTOil.
Pacno3naBarnb BUIbI HA3y4aeMbIX G yHKITHIA.
IHoka3biBaTH CXeMaTH4YeCKH MIOJIOKEHNE Ha
KOOPJAMHATHOM MJI0CKOCTH TpaduKoB (PyHKIMHA BUaa: Y =
x2,y=x3,y=vx,y=|x|.
HUcnoan3oBarh pyHkuMoHaAbHO-TPaUIECKUE
NpeICTABJICHUS] U1 pEUIeHUsT U HMCCIEIOBaHUS
YPaBHEHUH U CUCTEM YPaBHEHUM.
IIpumensiTe uMppoBbIe pecypebl Ui HOCTPOSHUS
rpaduKoB (pyHKIHIA
10 | IloBTOpeHnue ulb BbiOuparh, TNpPUMEHATh, OLEHUBATH  CIIOCOOBI
00001IeHHE CpaBHEHHUS YHCEN, BBIYHCICHHUN, MpeoOpa3oOBaHUM
BBIPAKCHUM, pELICHUSI YPAaBHEHU.
OcyuiecTBasTh CAMOKOHTPOJIb BBITTOJIHSIEMBIX
JIEUCTBUM M CaMOIIPOBEPKY pe3yJbTaTa BBIYUCICHUM,
npeoOpa3oBaHmii, MOCTpoeHH. Pemars 3agaum U3
peasibHOM KNU3HU, IPUMEHSATh MaTeMaTHUYECKHUE 3HaHUS
JUISL peIIeHus 3a/1a4 U3 IPYTUX NPEIMETOB.
Pemath TekcTOBBIC 3aa4M, CPaBHUBATb, BbIOMPATH
Croco0bI PENICHUS 3aa41
OBIIEE KOJIMYECTBO | 102
YACOB 1O
ITPOT'PAMME
9 KIIACC
Ne | HaumenoBaHue
/Tl | pa3/iesioB Hu TeM | Beero | OcHOBHBIE BUIBI JEATEILHOCTH 00 yJarOIIHXCS
MporpamMMbl 4acoB
1 Yucna u BbruuciaeHus. | 9 Pa3BuBaTh npeacraBjieHUsi O YUCIaxX: OT MHOXECTBA
JlelicTBUTENbHBIE HaTypaJbHbIX YHCENI 10 MHOXECTBA JICWCTBUTEIIbHBIX
yucna YHUCEIL.

O3HAaKOMHMTBCSI C BO3MOXHOCTBIO MpEACTaBICHUS
JIIEMCTBUTEIIFHOTO YHCIIa KaK OECKOHEUYHON IEeCITUYHOMN
npoOu, TPUMEHATH JIECATUYHBIC  MPUOIIMKEHUSI
palMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIL.
HN300paxarb  ACCTBUTENBHBIE  YHUCIA  TOYKAMHU
KOOPJUHATHOU MPSIMOIA.

3anucpiBaTh, CPAaBHUBATH W  YNOPSJA0YUBATH
JICUCTBUTEIIbHBIE YHCIIA.

13



BbInoJHATL, coueTast yCTHbIE U TUCbMEHHbIE TPUEMBI,
apudmernyeckue JeMCTBHA C  PaLUOHAIBHBIMU
YycllaMy; HAXOAMTb 3HAUEHMsI CTENEHEHl ¢ LeNbIMU

IIoKa3aTrejiIsiMu H KOpHeﬁ; BbBIYUCJIATh 3HAYCHUA
YHUCJIOBBIX BBIpa)I(eHPlﬁ.
HOJIy'-lI/ITb npeacraBjicHue 0 3HAYUMOCTH

HeﬁCTBHTeHLHBIX YHCECII B HpaKTquCKOﬁ JACATCIIBHOCTHU
YeJoBeKa.

AHaJII/lZ}l/IpOBaTb U aeJaTb BbIBOAbI O TOYHOCTH
MpUOIIKEHUsT JEHCTBUTENLHOTO YHCIA TMPU PEIICHUU
3ajad. OxkpyrasrTb JEUCTBUTEIIbHBIE 4HCIIa,
BBINOJIHATH TNPUHKHUAKY pE3yJibTaTa BBIYUCICHUH,
OLIEHKY 3HAYCHMI

YHUCJIOBBIX BBIPAXKEHUH. 3HAKOMHUTBHLCA € MCTOpHeEN
Pa3BUTHA MAaTEMATHUKN

VYpaBHeHus u
HEpaBEHCTBA.

YpaBHeHUsT C OIHOU
MepEMEHHOMN

14

OcBaunBarhb, 3allOMMHATH " NPUMEHATH
rpaguyeckne MeToabl IIpU PELICHUWM YPaBHECHMUI,
HEPABEHCTB U UX CUCTEM.

Pacno3HaBaTh 1eJbie U IPOOHBIC YPaBHEHUS.

Pemars JiMHeliHbIe M KBaJpaTHble YypPaBHEHMS,
YpaBHEHHUS, CBOJSIINECS K HUM, MMPOCTEHIIIHE TPOOHO-
palMoOHaIbHbIE YPABHEHUS.

IIpeanaratb  BO3MOXXHBIE  CIIOCOOBI  pELICHUS
TEKCTOBBIX 33]1a4, 00CYKIATh UX M PelIaTh TEKCTOBbIE
3aJla4¥ pa3HbIMH CIIOCOOAMHU.

3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS MAaTEMaTUKH

YpaBHeHUst "
HEPaBEHCTBA.

CucreMbl ypaBHEHUH

14

OcBauBaTh M NIPUMEHATH [IPUEMBI PEILICHUS CUCTEMBI
IBYX JMHEMHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMH U
CUCTEMBI JIByX YpaBHEHUI, B KOTOPbIX OJJHO YpaBHEHUE
HE SIBJISIETCS IMHEHBIM.

Hcnoan3oBarb (G yHKIIMOHAJIbHO-TpaduyecKue
[IPEICTABICHUS Ul PELIeHus] M HCCJIeAOBAHHA
YPAaBHEHUHU U CUCTEM.

AHAJIM3MPOBATL TEKCTHI 3aJa4, pemarb HX
areOpandeckuM CIiocoOOM: MepexXoAuTh OT CIIOBECHON
(GOopMyIMPOBKHM YCIOBHS 33Jauyd K aireOpandeckoi
MOJEJIM IYTEM COCTaBICHUS CHCTEMBl YPaBHEHH;
pemiaTh  COCTaBJICHHYID  CUCTEMY  YPaBHEHMIA;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMHTBCS € HCTOPHEH pa3BUTHsI MATEMAaTUKU

YpaBHeHust u
HEpaBEHCTBA.

HepaseHnctBa

16

Yurars, 3aNuChIBATh, NMOHUMATh,
HHTEPNPETHPOBATh  HEPABEHCTBA;  HCIIOJIb30BATh
CUMBOJIMKY U TEPMHUHOJIOTHUIO.
BoInoaHATH npeoOpa3oBaHUs
UCNOJIBL30BATL Ui MPpeoOpa3oBaHUs
YHUCJIOBBIX HEPABEHCTB.

PacnosHaBaTth JIMHEHBIC U KBAJPATHBIC HEPABEHCTBA.
Pemarb nvHElHbIE HEPABEHCTBA, CUCTEMbI JIMHEUHBIX
HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINX
KBaJ[paTHOE HEPABEHCTBO, M PEIIATh UX; 00CYXKAATh
MOJIyYEHHBIEC PEIICHUSI.

HEpPABEHCTB,
CBOMCTBa

14



HN300paxars penieHue HEPABEHCTBA W CUCTEMBI
HEPaBEHCTB HA YHUCJIOBOM MpsMOH, 3alUCBIBATH
pelIeHre C OMOIIbIO CUMBOJIOB.

Pemiate  KBagpaTHble  HEPABEHCTBA,  MCHOJb3Ys
rpaduvecKre mpeaCTaBICHHS.

OcBanBaTh U NPUMEHSITh HEPABCHCTBA MPU PELLICHUU
Pa3IUYHBIX 3aaad, B TOM HYUCJIC IIPaKTHUKO-
OPUEHTHUPOBAHHBIX

OyHKIMHT

16

Pacno3naBathb BUJIbI M3y4aeMbIX byHKIHIA,
WLIIOCTPUPOBATh cXeMaTH4eCcKH, O00BSICHATH
pacroiokeHNe Ha KOOPIMHATHOM IIIOCKOCTH Tpa(UKOB
Gynkumii Buga: y =kx, y =kx + b,y =k/x,y =x?, y=x5,
y = Vx, y = | x | B 3aBHCHMOCTH OT 3HAYCHHii
KO3 HUIIMEHTOB; OMMCHIBATH MX CBOKCTBA.
Pacno3naBaTh KBagpaTHUHYIO (PYHKIUIO IO GopMyIIe.
IIpuBoauTL MpHMepPHI KBAAPATHYHBIX 3aBHCHUMOCTEU
U3 peanbHOM KU3HU, (PU3UKU, TEOMETPUH.

BoisiBasATh u 0000mate ocoOeHHOCTH rpaduka
KBaJIpaTUYHON PyHKIMU Y = ax2 + bx + c.

Crponth M M300pazkaTh CcXeMATHYeCKH TIpaduku
KBaJIpaTUYHBIX QYHKIIMH, 33JaHHBIX (OpMyJIaMu BUIa Y
—axl,y=ax’+q,y=a(x+p),y=ax’? +bx +c.
AHaJIM3UPOBATH U MPUMEHATH CBOMCTBA U3YYCHHBIX
(GYHKUIMHI 17151 UX TIOCTPOEHUS], B TOM YHCIIE C TIOMOLIBIO
U (POBBIX peCypcoB

YuciioBele
OCJIEN0BATEILHOCTHU

15

OcBauBatb u NPUMEHATb HHICKCHBIC O603Ha‘-ICHI/ISI,
CTPOUTDH PE€YCBbIC BLICKA3bIBAHUA C MCITIOJIb30BAHUEM

TCPMHUHOJIOIUH, CBSI3aHHOM C IIOHATHUEM
MOCJIEI0BATEIbHOCTH.
AHaJIN3MPOBATH bopmyy n-ro qjieHa

MOCJIEI0BATEIBHOCTH WM PEKYPPEHTHYIO (QOopMyTy M
BBIYMCJISTh WICHBl MOCIEI0BATEILHOCTEH, 3aJaHHBIX
STUMHU dbopMynamu. ¥YcranaBauBatb
3aKOHOMEPHOCTh B MIOCTPOCHHUH MOCIIEI0BATEILHOCTH,
€CJIM BBIMHMCAaHbI TEPBbIE HECKOJIBKO €€ UYIJICHOB.
Pacno3HaBath apuMETHYECKYI0 U T€OMETPUIECKYIO
MIPOrPECCUU MPU Pa3HBIX CIIOCO0aX 3a/1aHusl.

PemaTh 3a1a49u ¢ UCONIb30BaHUEM (GOpPMYIT N-TO WieHa
apu(pMETHYECKOH U T'ECOMETPUUYECKOW IPOTPECCUH,
CYMMBEI TIEPBBIX N YJICHOB.

H3006paxkaTh wieHbl MOCIEA0BATEILHOCTH TOUKAMU Ha
KOOPAWHATHOW IIOCKOCTH.

PaccmarpuBath npuMepbl NPoeccoB U SIBJEHUH 13
peanbHOM KU3HHU, WUIIOCTPUPYIONINE HW3MEHEHUE B
apudmeTnyeckoil mporpeccud, B TE€OMETPUUYECKOU
IIPOrpecCcuy; n300paxkaTh COOTBETCTBYIOIIHE
3aBHUCHUMOCTH IpapUUecKH.

Pemiath  3amaum, CBSI3aHHBIE C  YHCJIOBBEIMHU
MOCNEOBATENBHOCTAMH, B TOM YHCIE 3aJaydl U3
peaIbHOM KW3HU C UCIOJb30BaHUEM MHU(DPOBBIX
TEXHOJIOTHH (DJIEKTPOHHBIX TaOIHI], TpadHuuecKoro
KAJIBKYJISITOPA U T.I1.).

15



Pemartn 3aaa4i Ha CJIOXXHBIC IIPOUCHTHI, B TOM YHUCJIIC
3aJauil U3 pea’jbHOW MPaKTUKU (C HMCHOIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHTBCS € HCTOPHEl pa3BUTHs MaTEMaTUKU

7 [ToBTOpEHME,
0000111eHHE,
CHCTEMaTH3AIUS
3HAHUM

18

Onepuposatb MNOHATHUSIMHU: MHOX€ECTBO,
MIOJIMHOXKECTBO, ~ ONEpalMy  HAJ  MHOXECTBAMU;
HCI0JIB30BATh I'paMuecKoe NPeICTaBIEHUE MHOXKECTB
JUI OIIMCAHMS PEaJbHBIX IPOLIECCOB M SIBJICHWUM, MPHU
peLIeHUH 3ajiad U3 IPYruX y4eOHbIX IPEIMETOB.
AKTyaJu3upoBaTh TEPMHUHOJIOTHI0O M OCHOBHBIE
AeficTBUS, CBSA3aHHbIE C YHCJIAMH: HATypalbHOE
YHCJI0, IPOCTOE M COCTAaBHOE YHUCIHA, JEIUMOCTb
HaTypaJIbHbIX

qucesl, IPU3HAKU JEIUMOCTH, LIEJI0€ YUCIO, MOAYJb
yucia, OOBIKHOBEHHAs W  JCCATHYHAS  Jpoow,
CTaHAApTHBIN BU] 4yycia, apupMeTHYECKHUHA
KBaJIpaTHbIA KOPEHb.

BbIOJIHATH JelcTBHA, CpaBHUBATDH )/
yHOpPSiA0YMBATH YHCIA, MPEJICTaBIATh YHUCIA Ha
KOOPJHMHATHOU IIPSIMOM, OKPYIJIATH YUCJIA; BHINOJHATH
NPUKHUAKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.
Pematrs TekcToBble 3agauyM  apUPMETUUECKUM
crocobom.

Pemate mpakTuyeckme 3ajauM, COJAEpIKAILIUE
IPOLEHTHI, JOJH, YaCTH, BBIPAXAIOIIUE 3aBUCHUMOCTH:
CKOpPOCTb — BPEMSI — PacCTOSIHUE, 1IeHa — KOJIMYECTBO —
CTOMMOCTb, 00béM  paboThl —  BpemMs = —
IIPOU3BOJUTENBHOCTD TPY/A.

Pa30uparb  peanbHble  JKU3HCHHbIE  CHUTYallUH,
(¢opmyIMpoBaTh UX Ha A3bIKE MATEMAaTUKH, HAXOAUTH
pelieHre, MpUMEHsAs  MaTeMaTHYecKUi  ammapar,
HHTEPNPETHPOBATH PE3YJIbTAT

OnepupoBaTh TNOHATHAMH: (GyHKUOHS, Tpaduk
byHKIMY, HyJIN ¢byHKIHY, IIPOMEXYTKH
3HAKOIOCTOSHCTBA, IPOMEXYTKU BO3pacTaHus,
yObIBaHMs, HauOONbIIEe W HAMMEHbIIEC 3HAYCHHS
GyHKIHH.

AHaJIM3MPOBATh, CPABHUBATB, 00CYKAaTh CBOICTBA
GyHKIUH, CTPOUTH UX IrpaduKH.

OnepupoBarhb NOHATHSIMM: npsimast
[PONOPLIUOHATIBHOCTD, oOpaTHast
[IPONOPLUOHATILHOCTb, JUHENHas GyHKIMS,
KBajapaTuuHas QyHKIUs, mapadoia, runepoona.
Hcnoab3oBarh rpauku Ui ONpPEIEICHUs CBOWCTB,
MIPOLIECCOB U 3aBUCHMOCTEH, JUIsl pelleHus 3aaad U3
JApYyruX Yy4eOHBIX MpPEIMETOB U pealbHOW >KU3HU;
MO/IeJINPOBAaTh C IMOMOIIBI0 TpadUKOB peasibHbIE
IIPOLIECCHI U SIBJICHUSL.

Beipaxkate  ¢dopMyJamMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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5. Cnoco0bl OlIeHKH JOCTHKEHUS] YUYALIUMHUCS IVIAHUPYEMBbIX Pe3yJIbTaTOB

7 KIIACC
Ne | HaumeHoBaHue pa3aesioB U TEM MPOrpaMMbl KosnyecTBo yacoB
/T Bcero | Kourponsheie | [Ipaktuueckue
paloTHI paboThI
1 Yucna v BeruncneHus. PanyionanbHele uncia 25 1
2 AnrebpanyecKue BEIpaKESHHUs 27 1
3 YpaBHEHMsI U HEPABEHCTBA 20 1
4 Koopaunate! u rpaduxu. yHKnuu 24 1
5 [ToBTOpenue u 06o01IeHNE 6 1
OBILEE KOJIMYECTBO YACOB I10 | 102 5 0
I[TPOTPAMME
8 KJIACC
Ne | HanmeHOBaHMe pa3enoB U TEM NPOrPaMMBbl KonngecTBo yacos
n/m Bcero | Kontponbnsie | [Ipaktudeckue
paboTHI paboThI
1 Yucna u Beruncaenus. KBagparsele KopHU 15 1
2 Yucna u BbrucieHus. CreneHb ¢ LENIbIM | 7 1
1oKa3aTeneM
3 Anrebpanueckne BbIpakeHHs. KBampaTHbiid | 5 1
TPEXUICH
4 Anrebpanyeckue BeIpakeHHs. AnreOpandeckas | 15 1
Ipo0b
5 VYpaBHeHuss u  HepaBeHcTBa. KBazapartueie | 15 1
ypaBHEHHUS
6 VYpaBHenuss u  HepaBeHcTBa.  Cucremsl | 13 1
ypaBHEHUU
7 YpaBHeHnust u HepaBeHcTBa. HepaBeHcTBa 12 1
8 Oyaknuu. OCHOBHBIE TTOHATHUS 5
9 Oynkiun. Yncnossie QyHKINN 9 1
10 | I[ToBTOpeHHUE u 060OIICHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 | 102 5 4
[MPOTPAMME
9 KJIACC
Ne | HanmeHOBaHMe pa3ienoB U TEM MPOrPaMMBbl KonngecTBo yacos
n/m Bcero | Koutponbnsie | [Ipaktuyeckue
paboThI paboThI
1 UYwucna v BeraucieHus. JlelicTBuTeNnbHbIe yncaa | 9
2 YpaBHEHHUS 1 HEPABEHCTBA. Y paBHEHUS ¢ ofgHou | 14 1
IIEPEMEHHOMN
3 VpaBuenuss u  HepaBeHcTBa.  Cuctemnl | 14 1
ypaBHEHUU
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa 16 1
S) DyHKIMU 16 1
6 YucoBbIe MOCIEN0BATEIBHOCTH 15 1
7 [ToBTOpeHue, o0000meHue, cucreMatusanus | 18 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 | 102 6 0
I[MPOT'PAMME
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Kputepun u HOpMBbI OLlEHMBAHUSI Pe3yJILTATOB YUEOHOI JeITeJIbHOCTH YUAITUXCSH

Jlnst olleHMBaHUSL TIPEAMETHBIX PE3yNbTaTOB MO y4yeOHOMY mpeametry «MartemaTukay
OTIpEICNICHO MATh YPOBHEH TOCTIKEHUHN yJalluXCsl, COOTBETCTBYIOIIMX OTMETKAM OT «5» A0 «1».

ba3oBblil ypoBeHb JOCTUKEHUI — YPOBEHb, KOTOPBII IEMOHCTPUPYET OCBOEHUE YUEOHBIX
JNEUCTBUI C OMOPHOW CHCTEMOH 3HaHWI B paMmKax auamna3oHa (Kpyra) BBIICIEHHBIX 3ajad.
Osnasienne 0a30BBIM YPOBHEM SIBIIICTCS O0OCMAMOYHbIM JUIsl TIPOJOJDKEHUS OOydeHHs] Ha
CIeNyroIIel CcTyneHH oO0pa3oBaHHUS, HO HE MO MNPO(UILHOMY HaIpaBieHUIO. JOCTHKEHUIO
0a30BOTO YpOBHSI COOTBETCTBYET OIIEHKAa «YIOBJIICTBOPUTEIHHO» (MJIM OTMETKAa «3», OTMETKa
«3a4TCHOY ).

[IpeBrilieHre 6a30BOro ypoBHS CBUJETENBCTBYET 00 YCBOCHUN ONOPHOW CHCTEMBbI 3HAHUI
Ha YPOBHE OCO3HAHHOTO MMPOU3BOJILHOTO OBJIA/ICHUS YI€OHBIMU ICUCTBUSMU, & TAKXKE O KPYro30pe,
mupoTe (MU U30MpaTeTbHOCTH) HHTEpecoB. LlenecooOpa3Ho BBIIETUTH CASAYIONINE ABA YPOBHS,
MPEBBIIIAIOIINE OA30BBIA:

* TIOBBINICHHBIN YPOBEHb MIOCTHKCHUS IJIAHUPYEMBIX PE3yJbTAaTOB, OIEHKA «XOPOIIO»
(oT™MeTKa «4»);

* BBICOKUM YPOBEHb JOCTIKECHHUSI INIAHUPYEMBIX PE3YJIbTaTOB, OIEHKA «OTINIHOY» (OTMETKa
«5»).

[ToBBILIEHHBIT W BBICOKHM YPOBHU JOCTHMKEHHS OTJIMYAIOTCS IO MOJHOTE OCBOEHUSA
TUTAHUPYEMBIX Pe3yIbTaTOB, YPOBHIO OBIAJACHUS YYCOHBIMU JEHCTBUSIMH U C(HOPMHUPOBAHHOCTHIO
WHTEPECOB K JAaHHOU MPEeIMETHOMN 001acTH.

NuouBuayanbHble  TPaeKTOPUM  OOydeHHUST  OOYYarOIIMXCS, JAEMOHCTPUPYIOIIUX
MOBBIIICHHBIA M BBICOKWWA YPOBHU JIOCTHIKEHHUH, Iejaecoo0pa3Ho (GopMUpoOBaTh € y4eTOM
HMHTEPECOB ITUX 00YJAIOIINXCS U UX TUIAaHOB Ha Oyaymiee. [Ipu HanmMuuu yCTOWYMBBIX HHTEPECOB K
yueOHOMY IpeIMETy U OCHOBATEIbHOW MOATOTOBKH IO HEMY Takue 00ydaromuecs MOryT ObITb
BOBJICUCHBI B MPOEKTHYIO ACSITENLHOCTh MO MPEIMETy M COPUCHTHPOBAHBI HAa MPOJOJIKCHHE
00yYeHHs B CTAPIINX KJIACCaX MO JAaHHOMY MPOQHITIO.

J1Jis onticaHus OATOTOBKH O0YYAIOIINXCsl, YPOBEHB JOCTHKEHUH KOTOPBIX HIKE 0a30BOTO,
11€J1€CO000Pa3HO BBLACIUTH TAKKE J[BA YPOBHSI:

* HU3KHUI YpOBEHb JOCTHIKEHHM, OLEHKAa «IUI0X0» (OTMETKa «1», «2»), HE JOCTUNKEHUE
0a30BOTO ypOBHS (MIOHWKEHHBIN U HU3KUW YPOBHH JOCTHKEHUN) (PUKCUPYETCS B 3aBUCUMOCTH OT
00BEMa ¥ YPOBHSI OCBOCHHOTO M HEOCBOCHHOTO COJICPIKAHUS TIPeIMETa.

Kak npaBuio, MOHMKEHHBI ypOBEHb JOCTH)KEHUH CBUJIETENBCTBYET 00 OTCYTCTBUU
CHUCTEeMAaTUUYECKOI 0a30BOil MOATOTOBKH, O TOM, YTO O0YYAIOIIMMCS HE OCBOSHO JJa)Ke U MOJIOBUHBI

IUTAHUPYEMBIX PE3yJIbTaTOB, KOTOPbIE OCBAUBAET OOJIBIIMHCTBO O0YYAIOIIUXCS, O TOM, UTO
UMEIOTCSl 3HAUMTENIbHBIE MPOOENbl B 3HAHUSAX, JalbHElmIee oOydeHue 3arpyaHeHo. [Ipu sTom
00y4aroIuiCcs MOXET BBINOJIHATh OTIEIbHBIC 3aJaHMsl MMOBBIILIEHHOTO YpoBHA. JlaHHas rpymmna
oOydaromuxcs (B cpeHeM B xo/1e 00yueHus: cocTaBisromas okoio 10 %) Tpedyer cnenuaibHOU
TUArHOCTHKU 3aTpyAHEHHH B oOydeHuW, MpoOeIoB B CHUCTEME 3HAaHUM M  OKa3aHHs
I[EJICHAIIPABJIICHHOH MTOMOIIY B JOCTHKCHUH 0a30BOTO YPOBHSI.

Huskuil ypoBeHb OCBOEHUS IUIAHUPYEMBIX PE3YJIbTaTOB CBHUAETENHCTBYET O HAJIWYHU
TOJILKO (hparMeHTAPHBIX 3HAHUH 10 TPEMETY, NadbHeHIIee 00ydeHIe MPAKTUIECKH HEBO3MOXKHO.

OO0yuaromumcsi, KOTOpble JIEMOHCTPUPYIOT HHM3KHM YpPOBEHb JOCTH)KEHUH, TpeOyeTcs
crieraibHas MOMOIIL HE TOJIBKO M0 Y4eOHOMY MPEAMETY, HO U MO0 (OPMUPOBAHUIO MOTUBAIIUH K
00y4eHHI0, Pa3BUTHIO MHTEpeca K M3y4yaeMoW NMpeAMETHOH 001acTH, NOHMMAaHUI0 3HAYMMOCTH
npeaMeTa JUIst JKU3HU U JIp. TONBbKO HaTU4He TOJOKUTEIIBHON MOTHBAIIMH MOXKET CTaTh OCHOBOM
JUKBUAAIMH MPOOEIIOB B O0YUESHUH ISl JTAHHOU TPYIITIBI 00 yJarOIIIXCS.

@opmbl KOHmMPOIA: YCTHBIN OTBET, KOHTPOJIbHAS pab0Ta, caMOCTOsTeNIbHAs paboTa,

MaTeMaTHYECKHI TUKTAHT, TECT (IPOBOJUTCS B paMKax ypoka 5-10 MuHyT)

HopMbl 0OIIEHOK MHCBMEHHBIX paboT (KOHTpPOJIbHAs padoTa, CaMOCTOsITeNIbHAs padora,
TeKyIlasi MMCbMEeHHas paboTa) o MaTeMaTHKe B 5—6 Kiaccax.
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Conepxanne 1 00beM MaTepHalia, BKIIOYaEMOT0 B KOHTPOJIbHbBIE MMCHbMEHHBIE paOOTHI, a
TaKKe B 3a7jaHMsl JIJIsl TIOBCETHEBHBIX MUCHbMEHHBIX YIPAXHEHHUH, OMpeaenstoTcs TpeOOBaHUSIMU,
YCTaHOBJIEHHBIMU 00pa30BaTeIbHON IPOrpaMMOH.

ITo xapakrepy 3aaHuii MUCbMEHHBIE pa0OTHI COCTOST: a) TOIBKO U3 MPUMEPOB; 0) TOIBKO
W3 33/1a4; B) U3 3a7a4 U IPUMEPOB.

OneHka NHUCBMEHHON pabOTBHl ONpenessercs € y4eToM Ipexae Bcero ee oOIuero
MaTEMaTHYECKOTO YPOBHS, OPUTHHAIBHOCTH, MOCIIEIOBATEIHBHOCTH, JIOTHYHOCTH €€ BBITIOITHEHUS,
a TaKKe YKclia OMMOOK U HEOYETOB U KayecTBa 0(hOpMIICHUS pabOTHI.

Ommbxka, nosmopsowasacs B OJHON pabOTe HECKOJIBKO pa3, pacCMaTPUBACTCA KaK 0OHA
oumuoKa.

3a opghoepaguueckue owubky, NONMYINICHHBIC YUYCHHKAMU, OIICHKA He CHuUxicaemcs, 00
opdorpapuyeckux ommodKax TOBOIUTCS M0 CBEACHHS MpEINojaaBarelsi PycCKoro si3pika. OmgHaKo
OMMOKKA B HANTMCAHUU MAMeMAMU4ecKux mepmuHos, yKe BCTPEUABIINXCS ITKOJFHUKAM Kiacca,
JOJIKHBI YUYUTHIBATHCA KaK Hedouemul B padoTe.

IIpu onleHKe NMMCHbMEHHBIX PA0OT M0 MATEMATHKE PA3JIMYAIOT 2pydble OuUOKU, OUIUOKU
u Heoouembl.

TI'pyovimu B 5—6 Kilaccax CUUTAIOTCS OLUMOKH, CBSI3aHHBIE C BOIIPOCAMU, BKJIIOUEHHBIMU B
«Tpebosanusi K Ypo6HIO NOO2OMOBKU OKAHYUBANOWUX HAYATLHYIO WKOLYY 00pa30BaTEIbHBIX
CTaHJAPTOB, a TAK)KE MOKA3BIBAIOIINE, YTO YYCHUK HE YCBOWJI BOIPOCHI M3YUEHHBIX HOBBIX TEM,
OTHECEHHBIEC CTaHJAapTaMHU OCHOBHOT'O OOIIET0 00pa30BaHUS K YUCITY 00S3aTEIbHBIX JIJIS1 YCBOCHHS
BCEMHU yYCHUKAMHU.

Tak, Hampumep, K TPyObIM OTHOCSITCS OIIMOKH B BBIYMCICHUSX, CBUACTEILCTBYIOIINE O
HE3HAHUU TaOJIMIbl CIOKEHHUS WIM TaOJIMLbl YMHOXKEHUS, CBSI3aHHBIE C HE3HAHUEM allfOPUTMa
MUCHMEHHOTO CII0KEHUS ¥ BBIYMTAHUS, YMHOKCHHS U JCIICHUS HA OJHO- WK ABY3HAYHOE YUCIIO U
T. 1., OIUMOKH, CBUJETEIBCTBYIOIINE O HE3HAHUHM OCHOBHBIX (DOPMYJI, MPaBUI U SBHOM HEYMEHUU
WX MPUMEHSTH, 0 HE3HAHUH MTPUEMOB PEIICHUS 3a7a4, aHAIIOTUYHBIX paHee N3yUYCHHBIM.

Ilpumeuanue. Eciu rpyOas ommOka BCTpedaeTcss B paboTe TOJBKO B OJHOM Cliydae W3
HECKOJIbKUX aHAJOTMYHBIX, TO MPHU OIEHKE PabOThl 3Ta OmIMOKAa MOXET ObITh HpUpaBHEHA K
HErpyOoi.

[Ipumepamu Heepybbix owubOK SBISAIOTCA: OMIMOKU, CBSI3aHHBIE ¢ HEIOCTATOYHO MOJIHBIM
YCBOCHHUEM TEKYILEro yueOHOro Marepualia, He BIOJHE TOYHO C(OPMYJIHMPOBAHHBIN BOIPOC WU
MOSICHEHHE TP PEIICHUU 3a/1a4i, HETOYHOCTHU MPH BHITIOJHEHUU T€OMETPUUECKUX MTOCTPOCHUN U
T. 1.

Heodouemamu cauTaroTCs HEPAIMOHAIBHBIC 3aMUCH TPU BBIYUCICHHUSX, HEPAIIMOHATIHLHBIC
MIPUEMBI BBIYUCIICHUH, TPe0Opa30BaHUI U PEIICHU 3a/1a4d, HEOPE)KHOE BBITIOJIHEHUE YePTEKEH U
CXEM, OTAENbHBIC MOTPEITHOCTH B (OPMYITUPOBKE MOSICHEHUS UM OTBETa K 3ajade. K HegoyeTam
MOKHO OTHECTM U Jpyrue HENOCTaTKH padoOThl, BBI3BAaHHBIE HEJOCTATOUYHBIM BHUMAaHUEM
yyaluxcs, HampuUMep: HEMOJHOE COKpallleHue ApoOe WM 4YJICHOB OTHOILIEHHS, OOpalleHue
CMEIIAHHBIX YHCEeNT B HENPAaBWIbHYIO Jpo0b MpPH CIOXKEHUH U BBIYUTAHUM; MPOMYCK
HAUMEHOBAHUI; MPOIYCK YMCENT B MPOMEKYTOYHBIX 3aMUCAX; MEPEeCcTaHOBKA MU(P TPHU 3aMUCH
YHCell; OIMOKH, TOMYyIIeHHbIE TIPU MEPETUCHIBAHUM U T. II.

OneHka THUCHPMEHHOW pabOThl 1O BBHIMOJHCHHIO BBIUYUCIHUTEIBHBIX 3aJaHUA |
anreOpanvecKux mpeoopa3oBaHuM

Boicoxkuii  yposenv (ommemka «5») craBuTCs 3a O€3yKOPH3HEHHOE BBINOJHEHUE
NUCHMEHHOU paboTHI, T. €. a) €ClIM pelleHHe BCeX NMPUMEPOB BEpHOE; 0) eciau Bce NCHCTBUS H
npeoOpa3oBaHus BBIIOJIHEHBI MPAaBUILHO, 0€3 OUINOO0K; BCE 3alKUCH X0/1a PEIICHUs PACIOI0KEHBI
MIOCJIEIOBATENBHO, A TAKXKE ClIEJIaHa MPOBEPKA PEIICHHUs B T€X CIy4asx, KOrJa 3To TpeOyeTcs.

Ilosviwennslii yposensv (ommemka «4») craBuTcs 3a paboTy, KOTOpas BBINOJHEHA B
OCHOBHOM TPaBUJILHO, HO JIOMYyIIIeHA O/THA (Herpy0Oast) ommnOKa WK JBa-TPU HEJT0YETA.

bazoewtit yposensv (ommemrka «3») CTaBUTCS B CICIYIOMIUX CIyYasx:

a) ecnu B paboTe MMeeTcs ojHa Tpydast ommbka 1 He OoJjiee OAHON HEerpyOoi ommoKwH; 0)
IpU HAaJTUYUK OJHOM TpyOOoil OmMOKH M OJHOTO-ABYX HEJOYETOB; B) MPH OTCYTCTBUU TPYOBIX
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OmMOOK, HO MPH HAJUYMU OT JBYX JO YETHIpeX (HErpyObIX) OMMOOK; T) MpH HAJHMYUHU JABYX
HEerpyObIX OIIMOOK M He 0ojee TpexX HEeJ0YeTOB; J) MPU OTCYTCTBUHM OUIMOOK, HO NPU HAIWYUU
YeThIpex U 00Jiee HEJJOYETOB; €) €CITM BEPHO BHIIMIOJIHEHO O0JIee TIOJIOBUHBI 00beMa BCeil paboThI.

Huoice 6az06020 yposensv (ommemka «2») CTaBUTCA, KOT/Ia YUCIO OUIMOOK MPEBOCXOAUT
HOPMY, NIPH KOTOPOH MOXKET OBITh BHICTABJICHA TOJIOKUTEIbHAS OIEHKA, WM €CIU MPABHIBHO
BBITOJIHEHO MEHEE 10106UHbI BCEH pabOTHI.

Ipumeuanue. OT™MeTKa «5» MOXKET ObITh IOCTABICHA, HECMOTPSI HA HAJIMYKE OJJHOTO-/IBYX
HEJIOYETOB, €CJIM YYEHHMK Jajl OPUTMHAIBHOE peIleHHE 3a/JaHuil, CBUIECTEIbCTBYIOLIEE O €ro
XOpOIIEeM MaTeMaTHYECKOM Pa3BUTHH.

Ouenka nucbMeHHOii padoThI 0 peleHnI0 TEKCTOBBIX 3a1a4

Buvicokuit ypoeenv (ommemka «5») CTaBUTCS B TOM Ciydae, KOTJa 3ajaya pelieHa
NPaBUIBHO: XOJ PELICHUs 3a/a4ll BEpPEH, BCe JIEHCTBUA U MPeoOpa3oBaHMsl BHIIIOJIHEHBl BEPHO U
paIMoOHAIBHO; B 33/1a4€, pPEIIaeMoii C BOIPOCAMH U TOSICHEHUSIMU K JICHCTBUSM, TaHBI TOYHBIC U
npaBuibHbIE (JOPMYIUPOBKY; B 33a]a4e, peliaeMOi ¢ IOMOIIBIO YPaBHEHUS, JaHbl HEOOXOAUMBIE
MOSICHEHHST; 3aITHCH MTPABUIIBHBI, PACTIOJI0KEHBI TIOCIIE0BATENFHO, TAaH BEPHBIN U UCUEPITHIBAFOIIINI
OTBET Ha BONPOCHI 3a/1a4H; C/IeJaHa IPOBEepKa pelleHus (B TeX CIydasx, Korjaa 3To Tpedyercs).

Ilogviuennstii yposensv (ommemka «4») CTaBUTCS B TOM Cllydae, €CJIM MPHU MPaBUIbLHOM
XO/Ie PeLIeHHUs 3ajauul IOIyIleHa OlHa Herpy0Oas omnoOKa WK ABa-TpHU HEJ04YeTa.

bazoewviit yposenv (ommemka «3») CTaBUTCA B TOM CJIy4dae, €CIM XOJ PEUICHUS
NpaBUWIbHBIM, HO: a) JOMyIIeHa oAHa rpy6as ommobka U He OoJsiee oJlHON HerpyO0oii; 0) JomyiieHa
o/iHa rpy0as omunoOKa 1 He Oosiee ABYX HEJO0YETOB; B) AOIMYILEHbI TPU-YEThIPE HErpyOble OUIMOKHU
IPY OTCYTCTBHHU HEJIOUETOB; T') JOIMYIIECHO He OoJiee IByX HErpyObIX OMMOOK U TPEX HEA0UETOB; 1)
IPY OTCYTCTBUM OIIMOOK, HO IPU HAJIMUYUU 00JIee TPEX HEJOUYETOB.

Huboice 6a308020 yposens (ommemka «2») CTaBUTCS B TOM CITydae, KOT/Ia YUCIIO OTHOOK

IIPEBOCXOIUT HOPMY, IIPU KOTOPOIl MOKET OBbITh BBICTABJIEHA IIOJ0XKUTEIbHAS OLIEHKA.

Ilpumeuanus.

1. Otmetka «5» MOXeT ObIThb IOCTABJIEHA, HECMOTPS Ha HAJUYME OINUCKU WIH
He/loueTa, €ClAM YYCHUK [l OPUIHMHAJIBHOE DPELICHHE, CBUAETENILCTBYIOLIEE O €ro XOpOIIeM
MaTeMaTHYECKOM Pa3BUTHH.

2. [TonoxutenpHas OIEHKA «3» MOXKET OBITh BBICTaBJIICHA YYCHUKY, BBHIITOJHHUBIIEMY
paboTy He MOJTHOCTHIO, €CIIM OH 0€30IIMO0YHO BBIMOIHUI 00Jiee TOJOBUHBI 00beMa BCEil pabOTHI.

Ounenka KOMOMHUPOBAaHHBIX MUCHMEHHBIX pa0OT IO MaTEMATHKE.

[TucemenHas paboTa 1o MaTeMaTHKe, OJyIeXkKallasi OLIEHUBAHHUIO, MOXKET COCTOSATh U3 3a/1a4
U TpuMepoB (KoMOMHHMpOBaHHas pabora). B sToM ciywyae mnpemomaBarenb CHavajga JaeT
IpeBapUTENbHYIO OLIEHKY KaX/10i 4yacTu paboThl, a 3aTeM 00110, pyKOBOACTBYSICh CIICAYIOLIMM:

a) ecni 00€ 4acTu pabOTHI OLIEHEHBI OJJUHAKOBO, TO 3T OTMETKA JIOJDKHA OBITh OOIIEH aIIst
Bceil paboThI B LIEJIOM;

0) eciu OLIEHKH YacTell pa3HATCS Ha OJMH Oai, HalmpuMep, 1aHbl OTMETKU «5» U «4» Win
«4» 1 «3» U T. 1., TO 32 pabOTy B 1I€JIOM, KaK MPaBUIJIO, CTABUTCS HU3ILAS U3 IBYX OTMETOK, HO NPH
ATOM YUYUTHIBAETCS 3HAYEHUE KaXKJI0M U3 yacTeil paboThl;

B) HU3IIAs U3 JIBYX JAAHHBIX OTMETOK CTaBUTCA M B TOM cily4yae, €ClIM OJIHA 4acTb pabOThI
OllIeHEeHa O0ayIoM «5», a Apyras — 0aioM «3», HO B 3TOM clly4yae Mperno/iaBaTeib MOKET OL[CHUTD
TaKyro paboTy B 11€JIOM 0aJlIIOM «4» MPH YCIOBUH, YTO OTMETKA «5» IMOCTABIEHA 32 OCHOBHYIO YaCTh
paboTsI;

T') €CJIM OJIHA U3 YacTeil paObOThI OlleHEeHa 0aTIIIOM «5» WITH «4», a Ipyras — 0auioM «2» Uiu
«1», T0 3a BCIO pabOTY B LIETIOM CTAaBUTCS 0aT «2», HO MPETo1aBaTeNlb MOKET OLIEHUTH BCIO padoTy
0amioM «3» MpH yCIOBHUH, YTO BBICILIAS U3 JABYX JAHHBIX OLIEHOK ITOCTABJIEHA 32 OCHOBHYIO 4acThb
paloThI.

Ipumeuanue. OcHo6HOUI cUUTAETCS Ta 4acTh paOOTHI, KOTOpas BKJIIOYAET OOJIBIIUHI IO
00BbeMy MM HauboJiee BaKHBIN 10 3HAYEHUIO MaTepHall 1o U3y4aeMbIM TeMaM IPOTrPaMMBI.

OuneHka TeKyluX NMCbMEHHBIX padoT
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[Ipu onieHKe NOBCEIHEBHBIX 00Yy4YaIOIMIMX pabOT O MaTEMATHKE YUYUTENb PYKOBOACTBYETCS
YKa3aHHBIMH HOPMaMH OLIEHOK, HO YUUTBHIBAET CTENEHb CaMOCTOSTEIILHOCTH BBITIOIIHEHUSI PabOT
yUYalIMMHCs, a TAKXKe TO, HACKOJIBKO 3aKPEIUIEH BHOBb U3y4aeMblil MaTepual.

Oéyuarugue TICbMEHHBIE padomul, BHIIOTHEHHBIC YIAIIUMUCS BIIOJTHE CAMOCTOSTEIBHO C
IIPUMEHEHHUEM paHee U3YUYEHHBIX U XOPOulo 3aKpenjieHHblX 3HAaHUM, OLEHUBAIOTCS MakK Jice, Kak U
KOHMPOJbHble PAOOTHI.

Oodyuarwoujue NICbMEHHBIE padombl, BHIIIOIHEHHBIE BIIOJIHE CAMOCTOSATEIbHO, HAa TOJIBKO
YTO U3yUYECHHBIE U HeOOCMAamo4HO 3aKpenjienHule TIPaBUIla, MOT'YT OLIEHUBATbCS Ha 00UH OAl 8blllie,
YyeM KOHTpPOJIbHbIE paboThl, HO OTMETKa «5» W B O3TOM Cllydyae BBICTABJISETCS TOJBKO 3a
0e3yKopu3HeHHO BBITIOTHEHHBIE PAOOTHI.

Ilucomennvie padomol, BBINIOTHEHHBIE B KJIACCE ¢ NPEO08ApUMENbHLIM pA300pOM X TI0]

PYKOBOJICTBOM YUMTENsl, OLEHHUBAIOTCA HA O0OUH OQNN Hudce, 4€M 3TO MIPEAYCMOTPEHO
HOpPMaMHU OLIEHKH KOHTPOJIbHBIX MUCbMEHHBIX paboT. Ho 6e3ykopusnenno BeinonHeHHas padoTta u
B 3TOM CJIy4ae OLIEHUBAETCS 0ATUIOM «5».

/Jlomawinue nucomeHHble padomsl OLEHUBAIOTCA TaK e, Kak KiaccHas pabota
o0yyaroIero xapaxkrepa.

HopMmbl o11eHOK MaTeMaTH4eCKOr0 JUKTAHTA BbICTABJSAETCS € Y4€TOM 4YHCJIAa BEPHO
pelleHHBbIX 3a1aHMii:

Bricokuil ypoBeHb (0TMETKa «5»): UMCIO BEpHBIX OTBETOB -8. IlOBBIIIEHHBIN ypOBEHBb
(oTMeTKa «4»): 4KMCIO BEpPHBIX OTBETOB -7. bazoBbIi ypoBeHb (OTMETKa «3»): YMCIO BEPHBIX
OTBETOB-5,6.

Huxe 6a30BOro ypoBeHb (OTMETKA «2»): YHUCIO BEPHBIX OTBETOB MEHEE 5.

Hopmbl onieHOK TecTa:

Boicokuil ypoBeHb (0TMeETKa «5) uncio BepHbIX 0TBETOB - 0T 90 10 100%. IloBblieHHbII
ypOBEHb (OTMETKA «4»): Uncio BepHbIX OTBETOB - OT 70 10 89%. bazoBblil ypoBeHb (0TMETKA «3»):
YHCIIO BEPHBIX OTBETOB - 0T 50110 69%.

Huskuii ypoBeHb (OTMETKA «2»): YUCIIO BepHBIX 0TBETOB - 0 - 49%.

HopMb!I OLIeHOK YCTHOTO OTBETA!

Bbicokuii ypoBeHb (0TMeTKA «5») BBICTABIISIETCSA, €CIIA YUalUHCA:

MOCIIEI0BATEIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO W 0€30IMOOYHO H3JIaraeT y4eOHbBIH
MaTepua;

JaeT OTBET B JIOTMYECKOM IOCIEJOBATEIbHOCTU C MCIOJIb30BAaHUEM IPUHATON
TEPMHUHOJIOTHH;

MOKA3bIBAET TOHMMAaHUE CYIIHOCTH PACCMATPUBAEMBIX TMOHSTHN, SBICHUU U
3aKOHOMEPHOCTEHM, TEOpUM, B3aUMOCBS3€H; yMEET BBIJACHATH IJIABHOE, CaMOCTOSITEIIbHO
MOJITBEPKJIaTh OTBET KOHKPETHBIMU IpUMepamH, (hakTamu;

CaMOCTOSTENIbHO aHAIM3UPYEeT H 0000IaeT TEOpeTHYECKHil Marepuan; CBOOOIHO
yCTAaHABJIMBAaeT  MEXIpEAMETHbIe (Ha OCHOBE paHee TNPUOOPETEHHBIX  3HAHUHA) U
BHYTPUIIPEIMETHBIE CBA3H;

YBEPEHHO M 0e301I1M00YHO IPUMEHSET MOTyYSHHbIE 3HAHUS B PEIIEHUH HOBBIX, paHee HEe

BCTpEUaBIIUXCS 3a/1a4;

palMOHAIBHO HCHOJB3YeT HArjsiiHbIe TOCOOMs, CIpPaBOYHBIE MaTepUallbl, Y4eOHHK,
JOTIOTHUTENBHYIO JINTEPATYPY, IEPBOUCTOUHUKH; TPUMEHSET YIIOPSIA0YSHHYIO CUCTEMY YCIOBHBIX
0003HaYeHUI TpU BEACHUU 3aAIMCEH, COMPOBOXKAAIOIIUX OTBET; UMEET HEOOXOIMMBbIE HaBBIKU
paboThI ¢ MpUOOpaMu, YepTeKaMH, CXeMaMH U rpaduKaMu, COIYTCTBYIOIIUMH OTBETY;

JIOTYCKAeT B OTBETE HEIOYEThI, KOTOPHIE JIETKO UCIPABIISET MO TPEOOBAHHUIO YUUTEIIS.

IHoBbIlIeHHBIH YPOBEHDb (0TMETKA «4») BBICTABIISICTCS, €CII YUAIIUNUC:

MOKAa3bIBaeT 3HAHME BCEr0 H3YYEHHOro Y4YeOHOro Marepuaia; JaeT B OCHOBHOM
MPaBUIbHBIN OTBET;

yuyeOHBIH MaTepuan H3/laraeT B OOOCHOBAHHOW JIOTMYECKOW MOCIEA0BATEIbHOCTH C
NPUBEJICHUEM KOHKPETHBIX IPUMEPOB, TIPH ATOM JOIYCKaeT OJJHY HErpyOyro oIiOKy WK He Ooee
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JIBYX HEJOYETOB B HCIOJb30BAaHUM TEPMUHOJIOTUU Y4YEOHOTO IpeIMeTa, KOTOpPBIE MOXKET
UCIIPaBUTh CAMOCTOSTEINBHO;

aHAIM3UPYET U 0000IIaeT TEOPETUUECKUN MaTEpHAIT,

COOJIOJJTaeT OCHOBHBIE MpaBHJa KyJIbTYpbl YCTHOM peuM; MPUMEHSET YIOpPSI0YCHHYIO
CUCTEMY YCJIOBHBIX 0003HAUEHUH NMpU BEJCHUH 3alHCEH, COMPOBOXKIAAIOIIUX OTBET;

Ba3oBblii ypoBeHb (0TMeTKA «3»), BBICTABIISETCS, €CIIHM YYalUICs:

JEMOHCTPUPYET YCBOCHHE OCHOBHOIO COZEpkKaHMs y4eOHOro MaTepuasia, UMeeT poOesbl,
HE MPENATCTBYIOLINE JaJIbHEHIIEMY YCBOCHHUIO YUeOHOTO MaTeprana;

MIPUMEHSIET MOJIyUYEHHbIE 3HAHUSI IIPU OTBETE HA BONPOC, aHAJIN3€E MPEUI0KEHHBIX CUTYalUui
o oo6pasiy;

JIOMYCKaeT OUIMOKH B MCIIOJIb30BAaHUU TEPMHUHOJIOTHH Y4€OHOTO MPEAMETA;

MOKa3bIBAET HEJOCTATOUHYIO C(HOPMUPOBAHHOCTH OT/IEJIbHBIX 3HAHUN U YMEHUH;

BBIBOJIbI 1 0000IIIEHUSI apTyMEHTUPYET €1a00, OMYCKaeT B HUX OIINOKY;

3aTpyAHSAETCS NPH aHAIN3€e U 00001eHNH yueOHOro MaTepuania;

JJaeT HEMOJHbIE OTBEThl HAa BOMNPOCHI YUYHUTENS WM BOCHPOU3BOIUT COJEp)KaHUE paHee
IPOYUTAHHOTO Y4€OHOI0 TeKCTa, c1ad0 CBA3aHHOTO C 33/1aHHBIM BOIIPOCOM;

UCIOJIb3YET HEYNOPSAJOUYEHHYIO CUCTEMY YCIIOBHBIX 0003HAUEHUN MTPU BEJICHUU 3aIuCeil,

COIIPOBOXAAIOIIUX OTBET.

Huzke 0230B0ro ypoBeHb (0TMETKA «2») BBICTABIISIETCS, €CIIN yYAIUNCS:

HE PAacCKpbUI OCHOBHOE COJEp)KaHHe Y4eOHOro MaTepuasa B Ipeneiax MOCTaBJICHHBIX
BOIIPOCOB;

HE yMEET NIPUMEHATh UMEIOLIMECS 3HaHUS K PEIICHNUI0O KOHKPETHBIX BOIPOCOB U 3a/ad I10
obpasiy;

JIOMYCKAeT B OTBETE 0oJiee IBYX rPyObIX OMIMOOK, KOTOPHIE HE MOKET HCIIPABUTH IaXe MPU
MIOMOIIY YYAILIUXCS U yYUTEIS.

6. Onucanue MaTepPHATbHO-TEXHHYECKOI0 " y4eOHO-MeTOAUYEeCKOIo
ob0ecnieuenusi Padoueii nporpammsl

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1. Makapsrues FO.H., Munmiok H.I'., HemkoB K.W. u np. Anre6pa. 9 knacc / [Tox pen.
TensikoBckoro C.A. — M.: IIpocsenienue, 2022.

2. VYuebnuk: MaxkapsrueB FO.H., Mungrok H.I'., HemkoB K.M. u ngp. / Ilox pen.
TemnsikoBckoro C.A. Anre6pa. 8 kimacc. — M.: IIpocsemenne, 2022

3. VYuebnuk: MaxkapsrueB FO.H., Mungrok H.I'., HemkoB K.W. u ngp. / Ilox pen.
TensikoBckoro C.A. Anre6pa. 7 xinacc. — M.: IIpocBemenue, 2022

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

4. COopHUK 3amad IS TEMaTUYECKOTO TUIAHUPOBAHUS W HUTOTOBBIX aTTECTAIIUU.
Anreopa: 7 — 9 knaccel /Coct. @equenko JI.5. — Jlonenk: Mcrtoku, 2017. — 122 ¢. (B ABYX YacTsX).
o. 3uB b. I'. , Tompauu B. A. . JIlunaktudeckue marepuansl. Anredpa. 8 — 11. — CII6.:

[Terpormud, 2007.

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HMHTEPHET

6. AnteiaoB I1.M. Anre6pa. Tectsl. 7 — 9 kmacesl: Y4ueOHO-MeTOA. TocoOue. — 2-¢ u3.
— M.: Ipoda, 1998. — 128 ctp. http://bookre.org/reader?file=636943
7. Hymaumue FO. T1. Anrebpa. Tematnueckue tectol. 9 kinace / FO. I1. lynaunss, B.

JI. Kponrays. — 2-e m3a. — M. : Ilpocsemenne, 2011. — 95 c¢. : wn. https://s.11klasov.ru/3042-
algebra-tematicheskie-testy-9-klass-dudnicyn-yup-krongauz-vl.html
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https://s.11klasov.ru/3042-algebra-tematicheskie-testy-9-klass-dudnicyn-yup-krongauz-vl.html

8.

I'mazkoB FO.A., Bapmasckuii .K., I'anamBunu M. 5. Tectsl o anredpe. 9 kiacc.

K yueOnuky MaxkapsrueBa FO.H. u np. 3-e uzn., nepepa6. u gon. — M.: Dx3amen, 2011. — 144 c.
https://s.11klasov.ru/3055-testy-po-algebre-9-klass-k-uchebniku-makarycheva-yun-i-dr-glazkov-

yua-varshavskiy-ik-gaiashvili-mya.html

9.

YMK Makapsrues u ap. (7-9) https://www.diary.ru/~biblioteka-r/p185145763 umk-

makarychev-i-dr-7-9.htm

10.
11.
12.
13.
14.
15.
PBLI h

Banxku 3amannit ®UTIN: http://opengia.ru/ , http://sdamgia.ru.
BIIP no matematuke 7 knacc https://math7-vpr.sdamgia.ru/

BIIP o maremaruke 8 kiacc https://math8-vpr.sdamgia.ru/

BIIP no matematuke 9 knacc https://relasko.ru/forum/66-52319-1
Cnam 'MA: Perry OI'D https://math-oge.sdamgia.ru/
WurepaktuBHas Tetpaapb https://skysmart.ru

ttps://resh.edu.ru/

7.

KasiengapHo-reMaTndeckoe NoypouHoe MJIaHUPOBaHHe

O(bOpMJ'IﬂeTCSI HHIAUBUAYAJIbHO KaXXIbIM YYUTCIICM, HAXOJUTCA B Kabuuere YUUTCIIA B
OTHOM 3K3CMILIAPC.
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