MNOACHUTEJIBHASA 3AIINCKA

K padoueil nporpamme no nHpopmaruke, 9-e KJiaccol

[konbHOE 00Opa3oBaHME B COBPEMEHHBIX YCJIOBUAX IPU3BAHO O0ECHEUNUTh (YHKIMOHAJIBHYIO TPAMOTHOCTh U
COIIMAJIPHYIO aJanTanuio 00ydaroUuIuxcsi Ha OCHOBE NMPHUOOPETEHHS MMHU KOMIIETEHTHOCTHOI'O ONBITa B cepe ydeHus,
NO3HaHUs, MNpPOo(ECCHOHATBHO-TPYJOBOIO  BBIOOpA, JUYHOCTHOI'O  pa3BUTHUSA, LIEHHOCTHBIX  OpUEHTAllUd U
CMBICJIOTBOPYECTBA. DTO MPEAONpeaessieT HANpaBICHHOCTh Ieneil oO0ydeHus Ha GOPMUPOBAHHE KOMIIETEHTHOM
JUYHOCTH, CIHOCOOHOW K JKU3HEIAEATEIbHOCTH M CaMOOMNPEAECICHHI0O B HH()OpPMAUMOHHOM OOIIECTBE, SCHO
MPEJICTABIISIIONIEH CBOM MOTEHIUAIBHBIE BO3MOKHOCTH, PECYPCHI U CIIOCOOBI peain3alii BBIOPAHHOTO JKM3HEHHOTO MYTH

JanHast paboyasi mporpaMma OpUEHTHPOBaHA Ha ydamuxcsi 9A Kiacca u peaanu3yeTcsi Ha OCHOBE CIEAYIOMUX JOKYMEHTOB:

1. IIporpamma ass 001e006pa3oBaTeNbHBIX MIKOJ, TUMHA3UH, uiieeB: COopHUK “[Iporpammer st 00111e00pa3oBaTeIbHBIX
IITKOJI, TMMHAa3MH, nuieeB: Matematuka. 5-11 xi.”/ Coct. I.M.Ky3nenora, H.I'. Munmiok. — 3-¢ uzn., crepeotun.- M. JIpoda,
2002; 4-e uzg. — 2004r.

2. CranmapT OCHOBHOTO 00IIero 00Opa3oBaHMs 10 MATEMATHKE.
Cranmapt oCHOBHOIO 0011ero oOpazoBanus o mateMaruke //Matemartuka B mikojie. — 2004r,-Ne4, -c.4
PaGouast mporpamma KOHKPETHU3UPYET COJIepKaHUE MPEAMETHBIX TéM 00pa30BaTEeIbHOTO CTaHAApTa M JAeT pacipeneiieHue
y4eOHBIX YacoB 10 pazjiesam Kypca.



C y4eToM BO3paCTHBIX OCOOEHHOCTEH KaXXJO0T0 YUYEHHKA BBICTPOCHA CHUCTEMa YYEOHBIX 3aHATHI, CIPOCKTUPOBAHBI LEIH,
3a/1a4M, IPOYMaHbl BO3MOXKHbBIE (POPMBI KOHTPOJISL, CHOPMYIHUPOBAHBI 0KHAAEMbIE PE3YIbTAThl O0yUeHUS.

HporpaMMa OpPUCHTHUPOBAHA Ha HCIIOJIb30BaHUE B 9 Kj1acce OCHOBHOM IIKOJIBI:

1. A.I'. MopakoBuu Anrebpa 9 kiacc: YueOHUK 111 0011e00pa3oBaTeNbHBIX yupexaeHuii — M.: Maemo3uHna, 2007;

2. AI. MopakoBuy, T.H. Mwumyctuna, E.E. Tynbuumnckas. Anrebpa 9 kiacc. 3amayHuK i 00111€00pa3oBaTENbHBIX
yupexaeHui — M.: Muemosuna, 2007;

3. JLA. AnekcanapoBa Anredpa 9 kmacc: CamocTosiTeNbHbIE paOOThl AJig 00I1€00pa30BaTENbHBIX YUpEKIeHUNH. — M.:
Mmuemosusna, 2007;

4. A.T. Mopakosuu, E.E Tynbunnckas AnreOpa: TecTsl 1 7 — 9 kinaccoB oOmeoOpa3oBaTENbHbIX YUPEKIECHUNH. — M.:
Muemo3suna, 2004;

O.I1. Aynuuneid, E.E. Tyneunnckas Anreopa. 9 knacc. KoHTpoasHbie paboThl 1711 00111€00pa30BaTeNbHbIX YUPEKICHUMA. —

M.: Muemo3suna, 2007.

5. «I'eomerpus 7-9» (JI.C. Atanacsin), M., «IIpocBemenuey, 2009 r., 12-e uznanue

CornacHo ¢denepanbHoMy 0a3rCHOMY y4eOHOMY TUTaHY JJIsi 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit ®@enepanuup 9 kiacce Ha
M3y4eHUE MAaTEMaTUKH OTBOJUTCS 5 4acoB B Heemto uik 170 4acoB B roji, IPU 3TOM peau3yeTcs TUNoBasi nporpamma «Anredpa 7-9

KJ1acc» Juid 001eo0pa3zoBaTesibHbIX yupexaeHuid aBT. A.I'. Mopakosuy, T.H. Mumyctuna, E.E. TynsunHckas B o0beme 102 yacoB u Ha

M3yYEHHE T€OMETPUN OTBOAUTHCS 68 4acOB B TOJI.

Hsyuenue mamemamuKu Ha CmyneéHu OCHO6HO20 06”4820 06pa303anuﬂ HanpaeJjieHo Ha oocmuoiceHue cne()yloumx ueﬂeﬁ:

OBJIA/IECHHE CHUCTEMOIi MaTeMaTH4YeCKUX 3HAHMNA M YMeHHil, HeOOXOANUMBIX JJIs MPUMEHEHHS B MPAKTHUECKOU JESATEILHOCTH,
U3YYCHUS] CMEXHBIX JUCIUIUIMH, TTPOIOJDKEHUS 00pa30BaHus;

HHTEJUIEKTyaJibHOe pa3BuTHE, (POPMUPOBAHME KAueCTB JMYHOCTH, HEOOXOAMMBIX YEJIOBEKY JUIsl TOJHOIEHHOM XU3HU B
COBPEMEHHOM OOIIIECTBE, CBOWCTBEHHBIX MAaTEMaTHYECKON JI€ATEbHOCTU: SICHOCTM M TOYHOCTU MBICIU, KPUTUYHOCTHU
MBIIIJICHUS, UHTYUIUH, JIOTUYECKOTO MBIILJIEHHUS, 3JIEMEHTOB aITOPUTMUUECKONU KYJIbTYpPbl, TPOCTPAHCTBEHHBIX MPEICTABICHUH,
CIIOCOOHOCTH K TIPEOAOJICHUIO TPYTHOCTEM;

(popMupoBanue npeacraBjieHuil 00 UACIX U METOJaX MAaTEMAaTHKU KaK YHHUBEPCAJIBHOTO S3bIKa HAYKU M TEXHUKHU, CPEICTBA
MO/JICJIMPOBAHUS SIBIICHUM U MPOLIECCOB;

BOCHUTAHME KYJIbTYPbl JUYHOCTH, OTHOILIEHUSI K MaTeMaTHKE KaK K 4acTH OOIIEYeIOBEeUYECKON KyJbTYphl, UTPatoIIeld 0coOyIo
pOJIb B OOIIIECTBEHHOM Pa3BUTHH.



Inemenmul cooeprcanusn pazoena.
1.Pauuonanvusie nepasencmea u ux cucmemnl (134)

OcHoOBHas 11€1b:

— (OopMUPOBAHNE NPEICTABICHUNA O YACTHOM M OOIIEM PEIICHUU PAalMOHAIBHBIX HEPABEHCTB U MX CUCTEM, O HEPABEHCTBAX C

MOJYJISIMH, O PABHOCWJIBHOCTH HEPABEHCTB;

— OBJIQJICHHE YMEHHEM COBEpILATh PABHOCUIIbHBIE Pe00Opa30BaHusl, pEIIaTh HEPABEHCTBA METOIOM UHTEPBAJIOB;

— pacumpeHue U 0000IIeHHE CBEICHUI O pallMOHANbHBIX HEPABEHCTBAX M CHOCO0aX MX PELICHUS: METOJ UHTEPBAJIOB, METOJ

3aMEHbI IEPEMEHHOM.
JIuHeilHOe M KBaJpaTHOE HEPABEHCTBO C OJHOM IMEPEMEHHOM, YacTHOE M OOIlee pEelIeHHEe, PaBHOCHIBHOCTh, PABHOCUIIbHBIC
npeoOpa3oBaHus, METO]l MHTEPBaJOB.PanmoHalbHbIE HEPABEHCTBA C OJHOW NEPEMEHHOW, METOJ| MHTEPBAJOB, KPUBAsl 3HAKOB,
HECTPOTME M CTpOrue HepaBeHCTBAa.MHOKecTBa, omepanuu HaJl MHOKecTBaMu.CHCTEMbI JIMHEWMHBIX HEPABEHCTB, YACTHOE U
oOl1ee peleHrne CUCTEMbI HEPABEHCTB, MepeceyeHre U 00bEAUHEHUE MHOYKECTB.

KoHnTtposbHbIx padot-1

2.Bsedenue 6 ceomempuio (24)

CBoiicTBa TPEYTroJbHUKOB U YETHIPEXYT'OJIbHUKOB.
3. Bexmopuwi(l2 u)

OcHOBHas LETb:
- copMupoBaTh MOHATHE BEKTOpa KaK HAIMPABJICHHOTO OTPE3Ka, MOKa3aTh yYalluMCs MPUMEHEHUE BEKTOpa K PEIICHUIO
MIPOCTENIINX 3a1a4.
- chopMUPOBATh MOHATHE HYJIEBOTO BEKTOpPA, JJIMHBI BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB. PaBeHCTBO BekTOpoB. Onepanuun Haja
BEKTOpaMU B reoMeTprueckoi popme (IIpaBuiIo TpeyroibHUKA,TPaBUiIo MapajuieiorpaMmMa, paBuio MHOTOYTOJbHUKA, TPABHIIO
MIOCTPOEHUS PA3HOCTH BEKTOPOB U BEKTOPA, MOJIYUYAIOIIETOCs IPU YMHOKEHUU BEKTOpa Ha YKCIIO).
3aK0HBI CJI0KEHUS BEKTOpOB. Omepaliui Ha/l BEKTOpaMH B TeoMeTprueckoi popme
(mocTpoeHne BEKTOpa, MOIYYarolIerocs Mpyu YMHOXKEHUH BEKTOPA HA YUCIIO).
3aKOH YMHOEHHUS BEKTOpa Ha yucio. @opmyiia 115l BBIYUCIEHUS CPEIHEN JIMHUY TPaIeIUu.

4. Memoo koopounam (104)
Jlemma 1 Teopema o pa3IokKEHUH BEKTOPA IO JBYM HEKOJUIMHEAPHBIM BeKTOpaMm. lloHsATHE KOOpAMHAT BEKTOpA, MpaBHUIIa
JNEUCTBUM HAJl BEKTOPAMHM C 3aIaHHBIMH KoopauHatamu. [TonsTtue pagnyca-Bexkropa Touku. @opmysibl KOOpIMHAT BEKTOPA Yepes
KOOPJMHATHI €r0 KOHIIA U Havyajla, KOOPAUHAT CEPEAUHBI OTPE3KA, IJIMHBI BEKTOPA U PACCTOSIHUS MEXKAY JIByMSI TOUKaAMH.
YpaBHEHUS OKPYKHOCTH U NIPSIMOM, OCEX KOOPAMHAT.




5. Cucmemor ypasuenuu (15u)

OcHOBHaS 11€J1b:
— (opMupoBaHHE TPEACTABICHUNA O CHUCTEME JBYX pallUOHAJIBHBIX YpaBHEHUU C JIBYMS MEPEMEHHBIMU, O PAIlMOHAIHLHOM
YpaBHEHUH C IByMS IEPEMEHHBIMU;
— OBJIAJICHHME YMEHHEM COBEpINAaTh PABHOCHJIbHBIE IpeoOpa3oBaHHUs, pellaTh YPaBHCHHUS W CHUCTEMbl YPaBHEHUH C JIBYMs
MIEpPEMEHHBIMU;
— OTpabOTKa HABBIKOB PEILICHMS ypaBHEHUS M CHUCTEMbl YPAaBHCHHH PA3IUYHBIMU METOJaMHU: TpadUUeCKUM, MOJICTAaHOBKOM,
anreOpanyecKoro CIOKECHHS, BBEJCHHUS HOBBIX IIEPEMEHHBIX.
PanmmonansHOe ypaBHEHHWE C JIByMsl TIEPEMEHHBIMH, PEIICHUE YPaBHEHUSI C JBYMSI MEPEMEHHBIMH, PaBHOCHIIbHBIC
npeodpazoBanusi, rpadUK YpaBHEHHUS, CUCTEMa ypPaBHEHUM, PEIICHUE CUCTEMbl ypaBHEHUU. MeEToll MOJACTaHOBKH, METO]]
anreOpanyecKkoro CJIOKEHHS, METOJ BBEJICHUS HOBBIX MEPEMEHHBIX, PABHOCHJIbHBIE CHUCTEMbl YPAaBHEHUMW, aJrOPUTM METO]a
noAcTtaHoBKU. CocTaBjieHME MaTEMaTHYECKONW MOJENIM, CUCTEeMa JBYX HEJIMHEWHBIX YpaBHEHHH, pa0oTa C COCTaBJICHHOM
MOJIEIbI0, MPUMEHEHUE BCEX METOJIOB PEIIEHUS CUCTEMbI YPAaBHEHUH.
KoHnTtposbHbIx padot-1

6. Coomnouwienusi mexcoy cmoporamu u yauamu mpeyeoavturka (14)

OcHoBHas 1Eb!
- IO3HAKOMUTh yUYaIlUXCA C OCHOBHBIMH AJITCOPUTMAMHU PELIEHUS POU3BOJIBHBIX TPEYTOJIbHUKOB.
[TonsiTus cunyca, KocuHyca 1 TanreHca s yriaos oT 0o 10 1800, 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, (DOPMYJIBI
npuBeAeHUS, GOPMYJIBI ISl BBIYUCICHUS KOOpAUHAT TOUKH. COOTHOIICHUS MEXKTy CTOPOHAMH U YTJIAMU TPEYTOJIbHUKA.
Teopema o mionaau TpeyroJibHUKA, TEOPEMBI CHHYCOB U KOCUHYCOB, U3MEPHUTENIbHbBIE pa00Thl, OCHOBAHHBIC HA UCIIOJIb30BAHUU
ATUX TEOPEM, METOJIbI PEIIEHUSI TPEYTOJIbHUKOB.
Ornpenenenue CKasIpHOTO MPOU3BEICHHsI BEKTOPOB, YCJIOBUE NEPIEHIUKYIIPHOCTA HEHYJIEBBIX BEKTOPOB, BBIPAYKEHHE
CKQJISIPHOTO MPOU3BEJICHHS B KOOPAMHATAX U €ro CBOMCTRA.

[. Hucnosvie ynuxkyuu (234).

OcHoBHas 1Eb:

— (hopMupoOBaHKE MPEJCTABICHUN O TaKUX (PYHIAMEHTAILHBIX MOHATHUAX MATEMATUKH, KAKUMH SIBJISIIOTCS MOHATUS (PYHKITNH, €€
oOnacTu ompesneneHus, o0JacTH 3HAYCHUS; O PA3IUYHBIX CrHoco0ax 3amgaHus (YHKIUH: AHAIUTUYECKOM, TpauuecKom,
TaOJIMYHOM, CJIOBECHOM;

— OBIIQJICHHE YMEHHEM NMPUMEHEHHsI YeTHOCTH WJIM HEYETHOCTH, OTPAHHYEHHOCTH, HEMPEPHIBHOCTH, MOHOTOHHOCTH (DYHKIIHIA;
— (hopMHpoBaHHE YMEHUI HAXOIWTh HAaHOOJbIIIee M HANMEHbIIIEe 3HAYCHNE Ha 3aJaHHOM TPOMEXYTKE, pelias MpakKTUIeCKrue
3a/1auu;

— (hopMHUpOBaHKE MOHUMAHUSA TOTO, KaK CBOMCTBA (YHKLIMNA OTPAKarOTCsS HAa MOBEACHUU IPaPUKOB (PYHKITUI.



OyHKUMS, HE3aBUCHMMAasi M 3aBUCHMas TepeMeHHas, O0JacTh OMpEAeNIeHHWs MU MHOXKECTBO 3HaYeHUH (YHKIUHU, KyCOUHO-
3amaHHas  QyHkuus.CrocoObl 3amanus  (QyHKIUH, Trpaduk QyHKIMHM, aHATUTHYECKHM, TpadudecKkuil, TaOIWYHbBIH,
cioBecHbl.Bo3pacTatomass u yObIBaromiasi Ha MHOKECTBE, MOHOTOHHAasi (YHKIUS, HCCIEIOBAaHUE HAa MOHOTOHHOCTD,
OTpaHUYEHHAsl CHU3Y U CBEPXY Ha MHOXECTBE, OrpaHUYCHHAs (DyHKLIMs, HAUMEHbIIEe HauOOoJbllIee 3HAUEHUE HAa MHOXECTBE,
HenpepblBHAas (YHKLMs, BBINYKJIAasg BBEpX WJIM BHU3, 3JEMEHTapHble (yHKUuu.UYeTHas ¢yHKIUS, HeueTHas (QyHKUuS,
CUMMETPUYHOE MHO>KECTBO, JITOPUTM HCCIIEOBaHMS (PYHKIMM HA YETHOCTb, I'pa)UK HEUYETHOW (PYHKUMH, rpaduK 4ETHOM
¢yakiun. CreneHHas (pyHKUMS C HaTypaJbHBIM IOKa3aTelieM, CBOMCTBA CTENEHHON (DYHKUMHU C HAaTypalbHBIM IIOKa3aTEJeM,
rpaduk creneHHOW (YHKIUHU C YETHBIM IOKa3aTesleM, rpa@uK CTENEHHON (PyHKIMM C HEYETHBIM IOKa3aTeslieM, KyOudeckas
napabojia, pelieHue ypaBHEHUN rpaduuecku.CreneHHas (QyHKIMS C OTPULATENBHBIM LENbIM IIOKa3aTeJeM, CBOWMCTBA
CTETIEHHON (DYHKIIMU C OTPUIIATENIbHBIM IENBIM MOKa3aTeneM, rpaduk CTeneHHONW (PYHKIIMHM C YETHBIM OTPHUIATEIbHBIM IEJIBIM
nmokasareneM, rpaduK CTEEeHHOW (YHKIMHM C HEYETHBIM OTPHIATEIBHBIM [ENBIM TOKa3aTesleM, pEIICHHE YpaBHEHHI
rpaguuecku.

KonTponbubix pabot-2

8. /lnuna oxkpyacnocmu u niowads kpvea (10 u)

OcHoOBHas 1EJIb:
- pacIHIMPUTh U CUCTEMATU3MPOBATh 3HAHMS YUAIIUXCSI 00 OKPYKHOCTSIX U MHOTOYTOJIbHUKAX
OmnpeneneHre MpaBUIbHOTO MHOTOYroJIbHHKA. OKPY>KHOCTH BIIMCAHHON M OIMCAHHOH B IIPaBUJIBHBIM MHOTOYTOJIbHUK.
®opMyIIbl BEIYHCIICHUS YTJIa, TUIOIIAAN M CTOPOHBI IPAaBHJIBHOI'O MHOTOYTOJIbHUKA U Pauyca BIMCAHHOM B HETO OKPY>KHOCTH.
dopmyna IIMHA OKPYKHOCTH U IYTH OKPYXKHOCTH, TUTOIIA/Ih Kpyra H KpyroBOTrO CEKTOpa.

9.11poepeccuu (17 u)

OcHOBHas LETb:

— (dopMUpOBaHHE TPECTABICHUNH O TOHITUU YHCIOBOM IIOCIEIOBATECILHOCTH, apU(OMETHYCCKOH W TEOMETPHYECCKOMN
MPOTPECCUSIX KAaK YaCTHBIX CIIydasX YHCJIOBBIX TOCIEIOBATEIBHOCTEH; O TpPeX CHocoOax 3aJaHusl IMOCIEI0BATEILHOCTH:
AHAJIMTUYECKOM, CIIOBECHOM U PEKYPPEHTHOM;

— chopMupoBaTh U 0OOCHOBATH PSiJl CBOMCTB apU(PMETHIECKON 1 T€OMETPUUECKON MPOTPECCU, CBECTH MX B OJHY TAOJIHILY;

— OBJIAJICHUE YMEHUEM PEIIaTh TEKCTOBBIC 3a/1a4H, UCTIONB3Ysl CBOWCTBA apu(PMETHUECKON U TEOMETPUIECKON TTPOTPECCHH.
UYucnoBas mocienoBaTeIbHOCTh, CIIOCOOBI 3aJaHus, aHAIUTUYECKOE 3aJaHue, CIIOBECHOE 3aJlaHue, PEKYyppPEHTHOE 3a/aHue,
CBOMCTBA UMCIOBBIX TOCJIEA0BATEIHLHOCTEH, MOHOTOHHAS TIOCJEA0BATEIbHOCTh, BO3pacTarollias MOCIEA0BATEIbHOCTb,
yOBIBaIOIasi  IMOCIEA0BATEIbHOCTh. ApuMeTHUecKass TPOTrpeccus, pPa3HOCThb, BO3pacTarolias MPOrpeccus, KOHEUYHas
nporpeccusi, hopmyna N-To yjeHa apudMEeTHUYECKON Mporpeccuu, GopMmysia CyMMbl WICHOB apu(PMETHUYECKOW IPOTpPEecCHUu,



cpenHee apuPpMETHUYECKOE, XapaKTEPUCTUYECKOE CBOMCTBO apH(PMETHUYECKON Mporpeccuu. ['eomeTpuueckas Mporpeccus,
3HAMEHATENIhb TPOTPECCHH, BO3PACTAIONIAsl TPOTPEecCHsi, KOHEYHas mporpeccus, ¢dopMmyna N-TO WICHa TEeOMETPUYECKOM
IPOTPECCHUH, TTOKa3aTeabHast QyHKIHUS, GopMyJia CyMMBI WICHOB KOHEYHON T€OMETPUICCKON MPOTPECCUH, XaPAKTEPUCTHUECKOE
CBOMCTBO T€OMETPHUUYECKOM MPOTPECCHH.
KonTtpoasubix padot-1

10. Jlsudicenus (6 u)

OcHoOBHas 1EJIb:

- IO3HAKOMUTH C MIOHATHEM JIBIKCHUSI HA TFIOCKOCTH: CHMMETPUSIMH, IMapajuIeTbHBIM TIEPEHOCOM, TIOBOPOTOM.

OmnpeneneHre ABMKEHUS U €r0 CBOMCTBA. [IprMephl ABMKEHUS: OceBas U IIEHTPAIbHA CUMMETPHH, MTapajlIeIbHBIN MTEPEHOC U
MMOBOPOT. DKBUBAJICHTHOCTH IMOHATHN HAJIOKEHUS U JBIKCHUS.

11.Dnemenmol kKoMOUHAMOPUKU, CMAMUCIUKU U meopuu eepoamuocmeut (164)

BceBo3MoxHbIe KOMOMHALIMN, KOMOWHATOPHBIE 3a/1a4M, JIEPEBO BO3MOKHBIX BApUAHTOB, IIPABUII0O YMHOKEHHUS.

Tpeyronbauk Ilackans, coOBITHS JOCTOBEpHBIE, HEBO3MOJKHBIEC, CIydyallHbIE;  KJIaCCUYECKash BEPOSTHOCTHAs CXeMa,
KJIACCUYECKOE OTPEIETICHUE BEPOSITHOCTH.

BapuaHT, MHOTOYTOJIbHUK paclpeAesieHus JaHHbIX, KpUBasi HOPMAJIbHOT'O pacIlpeieIeHHUs.

Cxeme bepraymnu u pyHkimu y(X) u @(X).

KoHnTtposbHbIx padot-1



