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IHosicHuTEeILHAA 3aNIUCKA
PaGouas mporpamma 1o anredpe 8 kiacca cocTaBiieHa HA OCHOBE:

o (emepanbHOTO KOMIIOHEHTAa TOCYIApCTBEHHOTO CTaHAAapTa OCHOBHOTO
obmero obpazoBanus,

o IPUMEPHON MPOrpaMMBbI IO MATEMATUKE OCHOBHOI'O 00ILIEr0 00pa3oBaHus,

o (enepanbHOro mEpeuHs y4eOHHUKOB, PEKOMEHJOBAHHBIX MMHHCTEPCTBOM
oOpa3zoBaHuUs Poccuiickoiu denepannun K HUCIIOJIL30BAHUIO B
oOpa3oBaTeIbHOM TIpoliecce B 0O0IIe00pa30BaTENbHBIX YUPEKICHUSX Ha
2014-15 y4eOHblli o,

e C ydyeToM TpeOOBaHUI K OCHAIIEHUIO 00pa3oBaTEIBLHOrO Ipolecca B
COOTBETCTBHUM C COJEpX AaHUEM YYEeOHbIX TIPEIMETOB KOMIIOHEHTa
rOCyJIapCTBEHHOTO CTaH1apTa 00111ero oopa3oBaHusl,

e AaBTOpPCKOM mporpammbl  Marematuka. 5-11  kmacc,  aBTOPCKOTO
TEMaTUYECKOTO IJIAHUPOBAHUS Y4eOHOTO MaTepuara.

VYrinyOneHHoe M3yuyeHHWE MaTeMaTWKU Ha dtane 8 — 9 kiacca sBisercs B
3HAYUTENIBHON Mepe OpHeHTaUMOHHbIM. Ha 3TOM 3Tane yuyeHuKy HaJlo MoMoYb
OCO3HaTh CTENEHb CBOEr0 HMHTEpeca K MPEAMETY U OLEHUTh BO3MOXKHOCTU
OBJIAJICHUSI UM, C TEM 4TOOBI o OKOHYaHUH
9 kimacca OH CMOI clejaThb CO3HATENbHBIM BbIOOP B MOJIB3Y JajbHEHILEro
yIayOJIeHHOTO JU00 0OBIYHOTO M3Y4YEHMsI MaTeMaTUKH. MIHTepec U CKIIOHHOCTb
ydamierocsi K MaTeMaTHKe JI0JDKHBI BCEeMEPHO MOAKPETUISATHCS U pa3BUBaThCs. B
cllydae ke TIOTepH MHTepeca, U3MEHEHHUS €r0 B APYroM HaIPaBICHUN YUCHHUKY
J0JIKHA ObITH 00€creueHa BO3MOKHOCTh MEPEUTH OT YIIIyOJIEHHOTO W3Y4YEHUs
K OOBIYHOMY.

[Iporpamma npenycMaTpUBaeT BO3MOKHOCTb M3YHEHMS COLEP)KAaHMUs Kypca C
pPa3IUYHONW CTENEHBIO IOJHOTHL. JIOMOJHUTENBHBIE BONPOCHI M TEMBI, MPHU
YKEJTAHUU MOKHO HE U3y4aTh, YTO MO3BOJISECT YUUTEIO, BKIIFOUAS] WU UCKITIOYast
BCE WM HEKOTOpble M3 ATHX BOIPOCOB, BapbUPOBaTh OOBEM H3ydaeMOro
MaTepuana U COOTBETCTBEHHO CTENEHb YINIyOJIEHHs M PacUIMpEHUs Kypca B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM.

YcnentHocTh pemeHns 3a1a4 yriryOJICHHOTO U3YYCHHUS MaTEeMAaTHKHA BO MHOTOM
3aBUCUT OT OpTraHU3AIMH Yy4eOHOTO TMpoIecca. YUHTENI0 MPEIOCTaBIsSETCS
BO3MOKHOCTh CBOOOJIHOTO BHIOOpAa METOMMYECKHX MyTEeH M OpraHU3aIlMOHHBIX
dbopm oOydeHHs, TIPOSBIICHUS TBOPYECKOW HMHHUIHMATHBBL. OIHAKO TPU ITOM
CJIEyeT UMETh B BUIY PSI OOIIMX MOJOKEHUM, U3T0KEHHBIX HIDKE. Y4eOHO—
BOCIIUTATEIBHBIA MPOIECC JIOJDKEH CTPOUTHCS C  YYETOM  BO3PACTHBIX
OCOOCHHOCTEW M MOTPEOHOCTEN ydaIuXxcsl.



3HAYUTEIFHOE MECTO B Y4eOHOM TIpoIlecce JIOJDKHO OBITh  OTBEICHO
CaMOCTOSITCIIbHOW MaTeMaTHYECKOW JIEATEIBHOCTH YYalIUXCs — PEIICHUI0
3aja4, MPOpabOTKE TEOPETUYECKOr0 MaTepuaia, IOJArMOTOBKE JOKJIAJIOB,
pedepaToB u T.1.

OdeHb Ba)XXHO OpraHW30BaTh IU(M(GEPEHITMPOBAHHBIA IMOAXOA K YyUalluMcs,
MO3BOJISIOMIMNA  M30€KaTh MEpPerpy3kH W CHOCOOCTBYIOIIUH — peann3anuu
BO3MOXKHOCTEH KaKJIoro 3 HuX. l[IpeamosaraeMas mnporpaMma ydYUTBHIBacT
oOmue u cnenupuIecKre eI YIIIyOJICHHOTO W3YYEHUSI MAaTEMATUKH B IIEJIOM
¥ Ha KaXJIOM €ro dTarle.

Ienu u 3axpaun

e OBJIAJIEHHE CUCTEMON MaTEeMaTUYECKUX 3HAHUN U YMEHUH, HEOOXOUMBIX
JUJISL IPUMEHEHUS B TPAKTUYECKOMN AEATEIbHOCTH, U3YUEHUSI CMEKHBIX
JUCLMIUINH, POJOJKEHHST 00pa30BaHuUs;

e MHTEJJIEKTYya/IbHOE pa3BuTHe, GOPMUPOBAHUE KAUECTB JTUYHOCTH,
HEO0OXOIMMBIX YEJIIOBEKY JIJIS MOJHOIIGHHOM KM3HU B COBPEMEHHOM
00IIeCTBE: ICHOCTh U TOYHOCTH MBICIIH, KpUTUYHOCTDH MBIIIICHUS,
MHTYULHSA, JIOTUYECKOE MBIIIJICHUE, JIEMEHTHI aJITOPUTMUYECKOU
KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEJCTABICHHUH, CTOCOOHOCTD K
IIPEOJOJIEHUIO TPYAHOCTEN;

o (¢opmMupoBaHue NMpeACTABJEHHI 00 HIeIX U METOaX MaTEMaTHKHU KaK
YHHUBEPCAJIBHOTO SI3bIKA HAYKW U TEXHUKH, CPEJICTBA MOJACITUPOBAHUS
SBJIEHUM U IIPOLIECCOB;

e BOCIUTAHHUE KYJIbTYPbI JUYHOCTH, OTHOLICHUS K MATEMATHUKE KaK K YaCTH
00111eueI0BEYECKOM KYJIbTYPhl, TOHUMAaHUE 3HAYUMOCTHA MATEMATUKH JJIsI
HAy4YHO- TEXHUYECKOI0 IIporpecca.

B pe3ynomame uzyuenua mamemamuru yueHuk 8 Kiacca 0014ceH
3HATH/TIOHUMATh:

» CYIIECTBO TOHATHS MAaTEMATHUECKOTO JI0Ka3aTeILCTBA; IPUMEPHI
JI0Ka3aTeIIbCTB;

» CYIIECTBO NOHSATHUS aITOPUTMA; IPUMEPHI AJITOPUTMOB;

» Kak UCIOJIB3YIOTCS MaTeMaTHdeckue (hOpMyJibl, YypaBHCHHSI 1 HEPABCHCTBA,
MIPUMEPBI KX PUMEHEHUS I PELICHUS MAaTEMaTUYECKUX U MPAKTUYECKUX
3a1ad4;

» Kak MaTeMaTHYeCKU OmpeesieHHbIe (DYHKIIMU MOTYT OTHMCHIBAThH pealbHbIC
3aBUCHMOCTH; IPUBOAUTH IPUMEPHI TAKOTO ONMCAHMUS;

> Kak NOTPEeOHOCTH MPAKTUKHU MPUBEIM MATEMATHYECKYIO HAYKY K
HEOOXOMMOCTH PACUIUPEHUS TOHITUS YUCIIA;



yMeTh:

COCTaBJISITh OyKBEHHbIC BBIpAKEHUS W (GOPMYJIbl MO YCIOBHSIM 3ajady;
OCYUIIECTBJISITh B BBIPAKEHUAX U (POpPMYJIaX YHUCIOBBIC TMOJCTAHOBKU H
BBINIOJIHATh COOTBETCTBYIOLIME BBIYHUCIEHHUSA, OCYIIECTBISATH IMOACTAHOBKY
OJTHOTO BBIPAXEHHS B JIPYroe; BhIpaXaTb U3 (HOpPMYNI OJHY MEPEMEHHYIO
Yepe3 OCTAJIbHBIE;

BBINIOJIHATh OCHOBHBIE JIEMCTBUS CO CTENEHSIMU C LIEJIBIMU MOKAa3aTEIsIMU, C
MHOTOUYJICHAMH M C aire0pandecKuMu IpOoOsIMH; BBIMOJHATH PA3JI0KEHHE
MHOTOYJICHOB Ha MHOKUTEJIH; BBIIIOJIHATH TOXKIECTBEHHBIC MTPE0Opa30OBaHus
palMOHAJIBHBIX BBIPAXKEHU;

OPUMEHSTh CBOMCTBA apu(PMETHUEeCKHMX KBAJAPATHBIX KOpPHEW  Juis
BBIUHMCIICHUS] 3HAYeHHM U MpeoOpa30BaHUl YHUCIOBBIX BBIPAXKECHUMH,
COJIEp KaIlUX KBaJpaTHbIE KOPHU;

pelaTh JIMHEWHbIE, KBAIPATHbIE YPAaBHEHHS W PAlMOHAJbHBIE YPABHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI JBYX JIMHEHHBIX YPaBHEHHHA U HECIIOXKHBIC
HEJIMHENHBIE CUCTEMBI;

penaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX CHUCTEMBI;

penaTh TEKCTOBBIE 3aJa4d anreOpandeckuM METOAOM, MHTEPHpPETUPOBATH
IOJlyYEHHBIM  pe3ysbTaT, MPOBOJUTh OTOOpP pELICHHWH, HCXOAsS U3
(GOpMyIMPOBKH 33/1a4U;

n300paxkaTh YUCJIa TOUKAMU Ha KOOPAMHATHOM MPsSMOiL;

ONPENENATh KOOPAUHATHI TOYKHU IUIOCKOCTH, CTPOUTH TOYKU C 3aJaHHBIMH
KOOpAMHATaMU; U300pakaTh MHOXKECTBO PEIICHUN JIMHEHHOTO HEPAaBEHCTBA
Y HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CHCTEM;

HaXOJUTh 3HAUCHUsS (DYHKLMH, 3aJaHHOU (opmMyroid, Tabmuuel, rpagukom
10 €€ apryMeHTY; HaXOJUTh 3HAUYEHHUE APTyMEHTa 0 3HAYEHHIO (DYHKIIUH,
3aIaHHON rpadUKOM WK TaOIUIEH.

ONpEAENATh CBOMCTBA (DYHKIIMU MO €€ rpaduKy; NpUMEHSTh rpaduyeckue
MPEICTABICHUS TPU PEIICHUH YPABHEHUI, CUCTEM, HEPABEHCTB; OMHUCHIBATh
CBOMCTBA U3YYEHHBIX (YHKLH, CTPOUTH UX TpadUKH;

Oeryo ¥ yBEpeHHO BBINOIHATH apU(PMETHUECKUE ACHCTBUS HAJ YUCIIAMU;
OBJIaZIETh OCHOBHBIMH aJIreOpandyeckKuMH MpuéMaMH U METOJaMH U
IPUMEHSATH UX MPU PELICHUH 3aa4;

pelarh ypaBHEHUs ¢ TapaMeTPOM;

UCIIOJIb30BaTh MPUOOPETECHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOM
NEeSATEIbHOCTH U JUIsl TOBCEIHEBHOM KU3HU



Coaep:xxanue marepuaJia

IloBTOopenune IlpecoOpazoBaHue  palMOHAIBHBIX  BBIpOKCHUH.  DOpMYIIbI
cokpaiieHHoro ymMHoxeHusi. KyO nByunena. Kaapar anreOpandeckod CyMMBI
HECKOJIbKUX CJaraeMbIX. Pa3moxkeHnre MHOro4ieHa Ha MHOKUTEIIH.

@opMyJibl pa3JIOKEHUS HA MHOXHUTEIM PA3HOCTU U CYMMbI KyOOB, Pa3sHOCTH

n n 2k+1 2k+1
X -y umcymmsl  x+Y . IlpuMeHeHHe 3THX (OpMyI IpH peoOpasoBaHHK

anreOpanyecKuX BhIPAKCHHI.

Pacmiupenue noHsiTusi 0 YncJiae

HarypanbHsie, 11eble, palliOHAIbHBIE, JEHCTBUTEIIBLHBIE YUCIA.

HepaBencrBa

[Tonarue ymciaoBoro HepaBeHCTBa. OCHOBHBIE CBOMCTBA YHCJIOBBIX HEPABEHCTB.
Clio)keHue 1 yMHOKEHHE HEPABEHCTB. J{0Ka3aTeIbCTBO HEPABEHCTB.

HepaBeHCTBO mNepBOM CTENEHW C OJHUM HEU3BECTHBIM. PellleHMe HEpaBEHCTB
MEepPBOM CTENEHU C OJHUM HEU3BECTHbIM. [IpumeHeHue rpadukoB K pEHICHUIO
HEPABEHCTB IIEPBOM CTENEHU C OJHUM HEU3BECTHBIM.

[lonssTME O cUCTEME HEPABEHCTB NEPBOM CTENEHH C OJHUM HEU3BECTHBIM.
Pemenne cucrem HepaBeHCTB. PelleHHe TECTOBBIX 3a4ay, NPUBOIAIINX K
PEIIEHHUIO CUCTEM HEPABEHCTB

Monaynb  JEMCTBUTEIBHOTO  4YHMCIA. [ €OMETpUYECKMH  CMBICH  MOMYJIS
JICICTBUTEJILHOTO 4YuCJIa. PellleHne ypaBHEHHM W HEPABEHCTB IIEPBOM CTEIICHM,
COZEpIKAIIUX MOTYJIb YUCIIA.

KBaaparTHbie KOpHH

ITonsiTue apu(pMETUIECKOTrO KBaJIPaTHOTO KOpHS. HNppaunonanbHble,
JNEUCTBUTEIbHBIE YHUCA, KOHEYHBbIE M OCECKOHEUHbIC JIECATUYHBIE JPOOHU.

2
ToxnectBo VX =|x|. CpoiicTBa KBafpaTHOTrO KOPHA M HMX MCIIONB30BaHHE IPH

BBIUMCJICHUSIX U MpeoOpa30BaHUSAX BBIPAKEHUH, coaepKallux KopHU. BriHeceHue
MHOYHUTEIIS U3 1101 KOPHSA U BHECEHUE MHOKUTEIS 101 KOPEHb.

CpenHee apupMeTUYECKOE U CPEIHEE T€OMETPUUECKOE JBYX YHCET.

KBaaparHsbie ypaBHeHusI

[lonatne kBaapaTHOro ypaBHeHus. [1oaHbBIE M HENMONHBIE KBAIPATHBIE YPABHEHUS
NOJTHOTO KBaapara. opMyIbl KOpHENW KBAaIPATHOIO YPABHEHUS.

HccnenoBanne pelieHni KBAJIPAaTHOIO YPaBHEHMS. YPAaBHEHHUs], NPUBOJHUMBIE K
KBaJpaTHOMY.

Teopema Buera u ee npuMeHeHME K PELICHUIO 3aay.

JpoGHO —parmoHanbHble ypaBHEHHs. [[poOHO-palMOHaIbHBIE YpaBHEHUS C
rapaMeTpoM

Pemenne TEKCTOBBIX 3a/ay, MPUBOASLIMX K KBaJApPAaTHOMY YPaBHEHHIO: a) Ha
NBIDKEHWE; 0) Ha paboTy; B) Ha CIUIABBI U MIPOIICHTHI; T) pa3HbIC 3aa4H.
KBaaparTHblii Tpex4/ieH

KBagparHeiii TpexwieH U €ro KOpHU. Pa3nmoxeHne KBaapaTHOrO TpeX4wIeHa Ha

MHOXKHUTenH. OnpeneneHne KBaapatnaHoi GyHkunn. OyHKIUN §)= X, y:x2+a,



y= x2+bx+c u wux rpabuku. Haubonbiiee W HaUMEHbIIEE 3HAYCHUS
KBaJpaTUIHON (yHKITUH.

JIuneitnble npeoOpa3oBanus rpadukos: y= f(x+a);y=f(x)+a;y=|f(x)|y=f(-x);
y=f(x)y=a- f(x)

KBaapaTHbie HepaBeHCTBa

Pelenue kBajipaTHBIX HEPABEHCTB.

Meton uHTepBasioB. PelieHue KBajpaTHOTO HEPABEHCTBA C MOMOIIbIO rpaduka
KBaJIpaTUYHON QyHKIMU. PerieHne cuctem KBaJipaTHBIX HEPABEHCTB.

Cayuaiinbie cOObITHS

CoObrtusi. BepositHocTh  coObitusi. [loBTOpeHHE 371€MEHTOB KOMOMHATOPUKH.
Permenne KoMOMHATOPHBIX W BEPOATHOCTHBIX 33714 C MTOMOIIBI0 KOMOMHATOPHKH.
[IpoTHUBOMONIOKHBIE COOBITUS U BEPOATHOCTH. OTHOCHUTENIbHAA YacTOTa M 3aKOH
OOJBIINX YUCEN.

IHoBTOpEeHue

ToxiecTBeHHbIE TPEOOPa30BaHUs PALIUOHAIBHBIX BBIPAXKEHUH.

[TpeoOpa3oBanus HppaMOHATIBHBIX BBIPAXKEHUH.

KBanpaTHble ypaBHEHUS 1 HEPABEHCTBA C MOYJIEM, TEKCTOBBIE 3a/1a4H.
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