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INOACHUTEJIBHASA 3ATINCKA

Pabouasi nporpamMma no anreépe 414 00yyatOLMXCA C 3afepPXXKOM MCUXMYECKOro pasBUTUS
(panee — 3IP) Ha ypoBHe OCHOBHOro 06Lero o6pasoBaHMs MOArOTOB/EHA HA OCHOBe PefepasibHOro
rocyapCTBeHHOro 06pas3oBare/lbHOro CTaHfapTa OCHOBHOro obuwero o6pasoBaHus (Mpuka3s
MwuHnpoceeleHna Poccum ot 31.05.2021 1. Ne 287, 3apernctpuposaH MUHUCTEPCTBOM HOCTULMUN
Poccuiickoin depepauum 05.07.2021 r., per. Homep 64101) (ganee — ®roC O00), afanTMpoBaHHOM
OCHOBHOI 06pa30BaTe/ibHON NporpaMmbl OCHOBHOMO 06LLEero 06pa3oBaHMA 00yYatoLLMXCS C 3a4ePXKKOiA
ncmxmyeckoro passutus (ganee — MAOOI OOO 3I1P), pabouyeit nporpaMMbl OCHOBHOMO 06LLEro
obpa3oBaHua Mo npeaMeTy «MaTtemaruka», NporpaMMbl BOCMUTaHWSA, C YH4eTOM pacrnpefeneHHbIX no
KnaccaM npoBepsieMblX TpeboBaHWIA K  pe3ynbTataM OCBOeHUS  AJanTMpOBaHHOW  OCHOBHOW
obpa3oBaTe/lbHOM MPOrpammMbl  OCHOBHOIO 06LWero 06pa3oBaHMs  0Oy4varoWMXCA € 3aePXKKOM
MCMXMYECKOro pa3BuTusA. B pabouyeld nporpamme yuTeHbl MAen U NONOXeHWs KoHuenuuu pasBuTUS
maremMatnyeckoro 0bpasoBaHus B Poccuiickoin ®efepaumm.

OO0mas xapakTepucTHKA y4eOHOro npeamera «MaremaTuka»

YuebHbln npegmeT «MaTemaTvKa» BXOAUT B MNpeAMETHY o06nacTb «Matematuka W
MH(opMaTMKa». OH CNOCO6CTBYET PasBUTUIO BbIYMCAUTENBHOW KYNbTYPbl U NIOMMYECKOTO MbILLIEHNS,
(hOPMMPOBaHUIO YMEHMS NO/b30BaTbCA aIrTOPUTMaMu, a TakXKe NPMOBPETEHMIO NPAKTUYECKMX HaBbIKOB,
HeoOX0ANMbIX B MOBCEAHEBHOM XM3HWM obyyarowmxca ¢ 3MP. YuebHbIA npeameT pa3BuBaeT
MbILL/IEHNE,  MPOCTPAHCTBEHHOE  BOOOpPaXKeHMe,  (DYHKUMOHaNIbHYH — FPaMOTHOCTb,  YMEHUS
BOCMPUHMMATb 1 KPUTUYECKN aHA/IM3MPOBATb MH(OPMaLMIO, MPeACTaBEHHYIO B Pa3/IMYHbLIX (hopMax.

O6yyeHne MaTeMaTUKe [aeT BO3MOXHOCTb pa3BuBaTb Yy o06yvatowmxcs ¢ 3MP  TouHytO,
pauMoOHa/IbHYO M WH(OPMAaTUBHYKO peyb, YMeHue OoTbuparb Haubosee MOAXOAALLME A3bIKOBbIE,
CUMBONNYECKNME, rpagnyeckme CpeAcTBa A/1si BbIPAXKEHWNS CYXKAEHWIA 1 HArNSAHOro MX NpeaCcTaBNeHUS.

HeobxoanMbIM KOMMOHEHTOM 06LLel KynbTypbl B COBPEMEHHOM TO/IKOBaHUW SBMSETCA 06Llee
3HAaKOMCTBO C MeTofamy MO3HaHWSA [AeNCTBUTENbHOCTW, MNpPeACTaBNeHne O MpegMeTe M MeTodax
MareMaTuKm, UX OT/IMYMIA OT METOAOB APYrUX eCTECTBEHHbIX U N'YMaHUTaPHbIX HayK, 06 0COGEHHOCTAX
NPUMEHEHNS MaTeMaTUKW AN PELUeHWS HayuHbIX W NPUKNagHbIX 3adady. Takum  06pasom,
maremMaTnyeckoe 06pa3oBaHVie BHOCUT CBOW BKa B POPMMPOBaHME 06LLel KybTypbl YeoBeKa.

N3ydeHne MaTemMaTUKM Takxke CrocoOCTBYET 3CTETUYECKOMY BOCMUTAHUIO — YesloBeKa,
MOHVMAHWIO KPacoTbl M W3ALECTBA MaTeMaTUYeCKUX PacCyXEeHWI, BOCTMPUATUIO FeOMeTPUYeCKnx
(hopM, YCBOEHWIO NEN CUMMETPUMN.

MporpaMma OTpaxkaeT cofepxaHue 00yyeHus npeamMeTy «Marematuka» C Y4eTOM 0COObIX
obpasoBaTenibHbIX  MOTPe6HOCTEN obyvatowmxeca ¢ 3MP. OsnageHne y4yebHbIM  NpPeAMETOM
«Marematunka» npeLcTaBsaeT ONpeAeneHHY CNOXHOCTb AN ydyawmxcs ¢ 3MP. Y obyvatowmxcs ¢
3MP Hambonee BblpaKeHbl OTCTaBaHMS B Pa3BUTMN CNIOBECHO-0MMYECKMX (HOPM MbILLMIEHMS, MO3TOMY
abCTpaKTHble W OTBfIEYEHHbIE KATeropum WM TPYAHOLOCTYNHbI. B TOXe BpemMsi mpu cneumasbHOM
06y4eHUN 0ByuHatoLMEeCs MOTYT BbIMOMHATL 3afaHUA Mo anroputmy. OHKM BOCPUMMYMBLI K MOMOLLN,
MOrYT BbINO/IHUTL MEPEHOC Ha aHa/IorMYyHOoe 3afaHue YCBOEHHOro criocoba pelueHus. CHuKeHue
Pa3BMTUA MbICIUTENbHBIX Onepaunii U 3ameaIeHHOe CTaHOB/EHWNE NOTMYECKMX AEACTBUIA NPMBOAAT K
HeA0CTaTOYHON OCMbIC/IEHHOCTU COBepLUaeMbIX YYeOHbIX AeWCTBUM. Y 06y4aroLmXcs 3aTpyLHEHbI
CYETHbIE BbIYMC/IEHNS, NPON3BOAMMbIE B YMe. B MUCbMEHHbIX BbIYMCAEHMSX OHU MOTYT MPOMYCKaTb
OAMH M3 MPOMEXYTOYHbIX LWaros. Mpy paboTe C YMCNOBLIMW BbIPXKEHUAMU, BbIYUCIEHUEM WX
3HAYeHMs MOTYT He YyAepXXvBaTb NPaBW/bHbIA NOPAA0K AelCTBUIA. [pn ynpoLleHnn, npeobpasoBaHUm
BblpaXXeHWUiA yyawmecs ¢ 3MNP He MOryT caMOoCTOATE/IbHO MPUHSATHL PeLleHne O Noc/nefoBaTeIbHOCTU
BbINO/IHEHUSA AeNCTBUIA. KOHKPETHOCTb MbILL/IEHWS OC/IOXHSAET YCBOEHWSA HaBbIKa PELLEHUS YPaBHEHWIA,
HepaBeHCTB, CUCTEMbI YPaBHEHWIA. IM ManofoCTymnHO COBepLLEHME 06paTUMbIX onepaLuil.

Hun3kuiAi ypoBeHb pa3BUTUA NOMMYECKMX OMepaumii, HefocTaTouyHas 0606LLEHHOCTb MbILEHUS
3aTPYAHAOT U3ydeHne Tembl «PYHKLUUU»: MpyU onpegeneHun (MYHKLMOHAIbHON 3aBUCUMOCTM, Npu
OnucaHnn rpanyeckor cUTyaumnm, UCNob3ys reOMeTPUYECKUA, anrebpanyeckunia, yHKUMOHAIbHBbIV



A3bIKN. Hepefko yyawmecs He BUAAT pasHULbI MeXAY 061acTbio onpefeneHns yHKLMN 1 06/1acTbio
3HAYeHWA.

PeLeHMe 3afa4 CONPSHKEHO C TPYAHOCTSAMM OPOPMIEHNA KPATKOI 3anmcK, NpoBeaeHNs aHam3a
YyCNoBMS 3afayv, BblgeneHus cyllecTBeHHoro. O6ydvatowmecs ¢ 3MP  3aTpyaHsAOTCa  chenatb
YMO3aK/toueHne OT 06LLero K 4acTHOMY, HepeAKo BbIOMPAlOT HepauvoHasbHble CNOCOObl peLueHuns,
WHOT Aia OrpaH1ym1BatoTCAa MaHUNYNALMAMA C YACIaMMU,

Mpn n3ydeHUM reoMeTpuyeckoro Martepuana obyvatowmecs ¢ 3MP  cTankusawTcs C
TPYLHOCTbIO [iefiaTb JIOTMYeCKMe BbIBOAbl, CTPOUTb MOCNefoBaTeNbHble pacCyXaeHus. HenpouyHble
3HaHUS OCHOBHbIX TEOpPeM FeoMEeTPUU MPUBOAMT K OLIMOKaM B pPeLleHWU reoMeTpUYeckMx 3afau.
Obyuvatowmecs MOryT MNOAMEHUTb (OPMY/Y, HernpaBWU/bHO MNPUMeHUTb TeopeMmy. K cepbesHbiM
owmnbKam B peLlueHnn 3afady NpPUBOAAT HefOCTaTOYHO pas3BMTble MPOCTPAHCTBEHHbIE MPeACTaB/IEHNUS.
VIM CNOXXHO BbINONMHWUTL YepTeX K YC/IOBUIO, B MUCbMEHHbIX paboTax OHW He MOryT MpuBeCTU
0OBbACHEHME K YepTeXy.

TOYHOCTb 3arnOMWHaHMS W BOCMPOM3BEAEHUA Y4YeOHOro Matepuiasia CHWXKEHbl MO MPUYNHE
cnaboCcTn MHECTUYECKON AesTeNbHOCTM, CYXKeHUS obbema namsaTtu. Obydarowmmesa ¢ 3P Tpebyetca
00/bLLE BPEMEHW Ha 3aKpen/eHne MaTepnana, akTyanmnsaums 3HaH1ii No ornope Npv BOCNPOW3BEAEHUN.

[ns npeofoneHns TPYAHOCTEA B M3ydeHWM y4ebHOro npeameTa «MatemaTmka» Heobxoamma
afantauma obbema 1 xXapaktepa y4ebHOro marepuana K no3Hasare/lbHbIM BO3MOXHOCTAM Yyalluxcs C
3IP. CnepyeT y4ebHbIin MaTepyan NPenoAHOCUTL HEOOMLLUMMUN MOPLUUAMMU, YCNOXHSS €r0 NOCTENEHHO,
M3bICKMBATb CMOCOObI afanTauuy TPYAHbIX 3afaHui, HEKOTOPble TeMbl AaBaTb KaK 03HAKOMUTE/IbHbIE;
NCKNIOYaTb OTAENbHbIE TPYAHbIE A0Ka3aTeNbCTBa; TEOPETUYECKUIA MaTepran peKOMeHAYeTCs U3yyaTb B
npouecce NPakTUYECKON AeATeNIbHOCTY MO peLleHnto 3a4a4. OpraHnMyeckoe efvHCTBO NPaKTUYeCKon 1
YMCTBEHHOW AeATeNbHOCTM  YYalmMxXca Ha YpoKax MaTemaTuUKW CroCO6CTBYHOT MPOYHOMY W
CO3HaTe/IbHOMY YCBOEHMIO 6a3NCHBIX MaTeMaTUYECKMX 3HAHWUIA 1 YMEHWIA.

Henn u 3aga4n n3y4eHust yaeOHoro npeamera «MaremaTuka»
[MpUOPUTETHLIMU yensimu 0BYUYeHUA MaTeMaTuKe B 7—9 Klaccax ABNATCA:

* (hOPMMPOBaHME LIEHTPa/IbHbIX MaTeMaTUYecKuX MOHATUIA (YMCMOo, BE/IMYMHA, FreOMeTpUYecKas
(urypa, nepemeHHas, (yHKUWSA), 06ECrMeyMBarOLLMX MPEEMCTBEHHOCTb UM MNEPCMNEeKTUBHOCTb
mMaTemMaTn4eckoro obpasosaHus obydatowmxcs ¢ 3rP;

* nogsesfeHne obyyarowmxcs ¢ 3P Ha LOCTYMHOM 415 HUX YPOBHE K OCO3HaHWUI0 B3avMOCBA3N
MareMaTuKN N OKPY)XatoLero Mupa, MOHMMaHWe MareMaTUKM KakK 4acTu OO6LLein KynbTypbl
Yesi0BeYeCTBa;

" pasBuUTUE WHTENSIEKTYya/lbHbIX W TBOPYECKMX  CrocobHocTeid  obyvatowmxcsd ¢ 3MP,
no3HaBaTeNlbHOW aKTUBHOCTM, UCCNEA0BATENbCKUX YMEHWUIA, KPUTUYHOCTU MbILLNEHNS, UHTEpEeca
K M3YYEHUNIO MaTemMaTuKu,

* (opMMpoBaHME (DYHKLUMOHANbHOW MaTeMaTMYeCKOi rpamMOTHOCTM: YMEHWS pacrno3HaBaTb
NPOSB/IEHNA MaTEMATUYECKUX MOHATUIA, 0O6BEKTOB U 3aKOHOMEPHOCTEN B PeaslbHbIX XMU3HEHHbIX
CUTYaumax u MNpu U3yYeHWW APYrux y4vebHbIX MNPeaMETOB, MPOSABAEHWS 3aBUCUMOCTEA W
3aKOHOMepHOCTel, (HOPMYNMPOBaTb MX Ha fA3blIKe MareMaTUKM M CO3[aBaTb MaTtemaTuyeckue
MOAENN, TMNPUMEHSATb OCBOEHHbIM MaTeMaTUYecKWid annapat [Ans  PeLIeHns npakTUKo-
OPUEHTMPOBAHHbIX 3a84a4, MHTePNPETUPOBATL U OLLEHUBATL MOYyYEHHbIE PE3Y/bTaThI.
JlocTvKeHMe 3TUX Lieneit 06ecneyrnBaeTcs peLleHnem Crefyowmx sadau:

» (hopmupoBaTb Yy obyuvarowmxcs ¢ 3MP  HaBblKM y4ebHO-NO3HABATE/IbHON [eATeNIbHOCTU:
nnaHupoBaHue paboTbl, MOWUCK pPaLMOHa/IbHbIX MYTeA ee BbIMO/HEHWS, OCYLLECTBEHUA
CaMOKOHTPONS;

= Crnoco6CTBOBaTb MHTENIEKTYa/IbHOMY  PasBUTUIO, (hOPMMPOBaTb KauecTBa, HeobXoauMble
Ye0BEKY [N MOMHOLIEHHOM XW3HWN B COBPEMEHHOM O6LLIECTBE, CBOMCTBEHHbIE MAaTEMATUYECKON
[EATENbHOCTU: ACHOCTU UM TOYHOCTM MbICIIN, UHTYMULUMKW, NMPOCTPAHCTBEHHbLIX MPeSCTaB/eHWiA,
CMOCOBHOCTM K MPEOAO0NEHNIO TPYAHOCTENR;



* (hOPMMPOBATH K/HOUEBbLIE KOMMETEHLMM Y4YaLLMXCA B paMKax NpeaMeTHOM 06nacTn «MatemaTtnka
N VH(hopMaTUnKa,

" pasBMBaTb MOHATUINHOE MblWeHKs o0byyatowmxcs ¢ 3M1P;

" OCYLLECTBNATb KOPPeKLUMIO NOo3HaBaTe/lbHbIX npoLeccoB obydvatowmxcs ¢ 3IP, HeoOXoAMMbIX
A1 0CBOEHUSA NMPOrpaMMHOro Marepuana rno y4ebHomy npegmerty;

" MpefycMaTpuBaTb BO3MOXHOCTb KOMMeHcauun 006pa3oBaTeNbHbIX Ae(UUMTOB B OCBOEHWUU
MpejLecTBYIOLEro nNporpaMMHoOro marepuana y obydvatowmxcs ¢ 3MP 1M HefoCTaTKoB B MX
MaTeMaTUYeCcKoM pasBUTUN;

* c(hopMMpoBaTb YCTONUMBBIA UHTEPEC YYaLLMXCA K NPeAMETY;

" BbIFB/ATb W Pa3BMBaTb MaTeMaTMYeCKMe 1 TBOPYECKME CNOCOBHOCTH.

OCHOBHble NMHUN COfepXXaHWUA Kypca MatemMaTukuy B 7-9 Knaccax: «4Hucna u BblUMCNEHNS,
«Anrebpa» («Anrebpanyeckme  BbIPOKEHUS», «YPaBHEHMS W HepPaBeHCTBa»), «DYHKLMU»,
«eomeTpus» («FeoMeTpuyeckme Urypbl U UX CBOMCTBa», «M3MepeHre reOMeTpuYecKnX BeMYUH),
«BepoATHOCTb N CTAaTUCTMKa». [aHHble IMHUN Pa3BMBaOTCA MapasifiefibHO, KaX4as B COOTBETCTBUU C
COOCTBEHHOW /IOTMKON, OAHAaKO He He3aBMCMMO OfHa OT [JPYroin, a B TECHOM KOHTaKTe W
B3anmogeicTenn. Kpome atoro, nx o6befMHSAET IorMyeckas COCTaBNAoLLas, TPaaULMOHHO NpucyLas
mMaremMaTuke W MPOHU3bIBAOWAA BCE MaTreMaTMyeckKue Kypcbl W COAepXKareNbHble  JIMHUN.
CgopmynuposaHHoe B defiepalbHOM TOCYAapCTBEHHOM 06pa3oBare/lbHOM CTaHAapTe OCHOBHOIO
obLero obpasoBaHMs TpeboBaHVEe «yMeTb OMepupoBaTb NMOHATUAMMW: OMNpPeLesieHne, akcroma, Teopema,
[0Ka3aTe/IbCTBO; YMEHME pacno3HaBaTb UCTUMHHbIE U JIOXKHbIE BbICKa3blBaHUSA, MPUBOAUTL MPUMEPbI U
KOHTPMPUMEpPbI, CTPOUTb BbICKa3blBaHNA U OTPULAHMS BbICKa3blBaHWN» OTHOCUTCS KO BCEM KypcaMm, a
(hopMMpOBaHMe NIOrMYECKUX YMEHUI pacrpeaenseTcs no BCeM rogaMm 06y4yeHus Ha ypoBHe OCHOBHOIO
o6LLero obpasoBaHus.

CopeprkaHvie 06pa3oBaHuns, COOTBETCTBYIOLLEe NPeAMETHbIM pe3y/ibTaTamMm 0CBOeHUs MpumepHoi
paboyeli NporpaMmsbl, pacrnpegeneHHbIM No rogaM 06y4veHus, CTPYKTYPMPOBAHO TakMM 06pa3oM, YTOObI
KO BCEM OCHOBHbIM, MPUHLMMNMAbHBIM BOMPOCam 0byyatoLmecs obpalaincb HeOAHOKPATHO, YTOObI
OBNafleHne MaremaTU4yeCKMMM MOHATUAMM M HaBblKaMW  OCYLLECTB/IANOCL MOC/eA0BaTe/IbHO U
nocTynaresibHO, C COB/IOAEHMEM NPUHLMNA MPEEMCTBEHHOCTM, @ HOBbIE 3HAHWSA BK/IOYAIUCH B 06LLYHO
CUCTEMY MaTeMaTU4ecKuX npeactaBneHunii obydarowmxea ¢ 3MMP, pacwmpas n yrnyonss ee, obpasys
MPOYHbIE MHOXECTBEHHble CBA3W. OOLWMe Leinm u3ydeHus YydyebHOro npegmerta «Maremarukar
npeacrasneHsbl B MprMepHoN paboyeli nporpamme 0CHOBHOMO 06LLero o6pa3oBaHus.

OcobeHHOCTM 0TOOpa M aganTaumm y4ebHOro mateprana no MaTteMaTuke

O6yueHMe yyeGHOMY NpeameTy «MaTtemaTuka» CTPOMTCSA Ha CO34aHMM ONTUMasbHbIX YCMOBWiA
[0S YCBOEHMSI NporpaMMHOro marepuana obydvatowmmuca ¢ 3lMP. Bonbluoe BHMMaHWe Yaensercs
0T60pYy y4ebHOro marepuasa B COOTBETCTBUM C MPUHLMMOM AOCTYMHOCTU MPU COXPaHeHMU 06Lero
6a30BOr0 YpPOBHS, KOTOPbIA [AO/MKEH MO COAePXaHWo U 00beMy ObITb afanTMPOBaHHbLIM AN
obyyatowmxca ¢ 3P B COOTBETCTBUM C UX 0COBbIMM 06pas3oBaTe/ibHbIMU NOTpebHOCTAMU. Cnegyet
06nerunTh 0BafeHNe Matepmasiom obyyatowmmmcs ¢ 3P NocpescTBOM ero feTalbHOro 06bACHEHUS €
CUCTEMATMYECKM MOBTOPOM, MHOFOKPaTHOW TPEHWPOBKM B MPUMEHEHWUMN 3HAHWIA, UCMOMb3YS NPUEMbI
aKTyanusauun (BU3yanbHas onopa, namsaTKa).

MprMepHas nporpaMma MpeaycmMaTpuBaeT BHECEHME HEKOTOPbIX W3MEHEHWIA: YMEHbLUEeHWE
ob6bema TeopeTUYeCKNX CBeeHWNIA, BbIHECEHME OTAENbHbLIX TEM UK LieNbIX pa3fesnoB B Matepuasbl Ans
0630pHOro, 03HaKOMUTENIbHOIO U3YYeHUs.

HN3menennst nporpammsl B 7-9 Kiaccax

Anzeopa

B 03HaKOMWUTE/NIbHOM MiaHe PeKOMeHAYeTCH M3ydaTb Crefyrolime Tembl: «/ppaunoHabHble
yucna. JeicTBUTENbHbIE Yncnay», «CpaBHEHNE AEACTBUTENbHbIX YMCEN, apuMeTUUECKMe AENCTBMS C
[EeACTBUTENbHBIMU  Yncnamm», «HaxoxaeHne npPUBAMXKEHHbIX 3HAYeHWIn KBagpaTHOIO  KOPHS»,
«Teopema BureTa», «PeLleHnst ypaBHEHWUIA TPETLEN WU YETBEPTON CTENEHEN PasNOXKEHNEM Ha MHOXUTENN,

«DYHKUMA Y =X 1 ee rpadink», «TOrPeLHOCTb Y TOYHOCTb MPUBAMKEHNA», «YETHbIE U HEeYeTHbIe
DYHKLNN», «DYHKUMA Y=X"», «PYHKUNA y= ax’, ee rpadvk 1 cBOIcTBa. Mpadmku dyHKLMI y= ax® + n



n y=a(x-m)?, «YpaBHeH1e C ABYMS MePeMeHHbIMIA 1 ero rpaduk», «pauueckunii cnocob peLLeHns
CUCTEMbI YpaBHEHWI», «/1306paXKeHne UNEeHOB apU(METUYECKON W TFeOMETPUYECKON MNporpeccuil
TOUYKaMM Ha KOOPAMHATHOW NAOCKOCTW. JIMHEHbIA N 3KCNOHEHUMa/bHbIA poCT. CNOXHbIE NPOLEHTbI».

CnefyeT yMeHbLUMTb KO/IMYECTBO 4acoB Ha M3yyeHue TeMm: «PopMmynbl», «[loKasaTenbCcTBo
TOXAECTB», «J/INHENHOe YpaBHEHMe C ABYMSA HEN3BECTHbIMUY», «I"patinK IMHENHOr0 YpaBHEHWS C ABYMS
nepemMeHHbIMU», «panyeckoe pelueHVe IMHENHBbIX YPaBHEHWIA U CUCTEM JIMHENHbIX YpPaBHEHU,
«CBOWCTBa KBafpaTUYHON PYHKLMN».

BbICBOG0OAMBLUMECS YaCbl PEKOMEHAYETCS MCMO/Mb30BaTh: AN Nydlleli NpopaboTku Hambosee
BaXKHbIX TeM Kypca: «PelleHne ypaBHEHUI», «PeLlLeHre CUCTeM YpaBHEHUI», «COBMECTHbIE AENCTBUSA C
Apo6aMuny, «pUMeHeHne CBOWCTB apUPMETUYECKOr0 KBaAPaTHOIO KOPHSA»; Ha NOBTOPEHMWE, peLleHune
3a/ia4y, Npeobpa3oBaHme BbIPXKEHUI, & TAKXKE Ha 3aKpersieHre 3y4eHHOro Matepuaa.

Buasbl nesareabHocTn odyyawmuxcs ¢ 3I1P, 00ycioBiaeHHbIe 0c00bIMH 00pa30BaTEIbHBIMU
HOTpCﬁHOCTﬂMI/I u 06ecneanaloume OCMBICJICHHO€ OCBOCHHE COACPKAaHHU 06pa30BaHI/Iﬂ mo
npeamMery «MaremMaTHKa»

CofepxaHve BWAOB AeAaTenbHOCTU obydvatowmxcad ¢ 3MP  onpegensetcd MX  0CO6bIMK
o6pasoBaTe/ibHbIMK NOTPEOHOCTAMMW. MOMUMO LUMPOKO Mcnonb3yeMbix B OOM OO0 o6wmx ans Beex
0byyaroLLMXcsa BULOB AeSTeNbHOCTM CreayeT YCUnTb BUAbl AeSTeNbHOCTU CneLnguyHble 4ns AaHHOM
Kateropun geteid, obecrneymBaroLLme 0OCMbICIEHHOEe OCBOEHWE cofepXXaHns 00pa3oBaHus Mo NpeaMeTy:
yCuneHne npeaMeTHO-NPaKTUYECKON AeATeNIbHOCTU C aKTMBM3aLMe CEHCOPHBbIX CUCTEM; YepeoBaHue
BUAOB [eATe/IbHOCTW, 3afeMCTBYIOLUMX pa3/InyHble CEHCOPHble CUCTEMbl; OCBOEHWE MaTtepuana C
OrMopoi Ha aNropuTM; «MNOLIAarOBOCTb» B WM3YYEHUW MaTepuana; WCMosb30BaHMe [OMNOMHUTE/bHOM
BU3Yya/lbHOM onopbl (CXembl, WabnoHbl, ONOPHbIE TabMMLbl); PEYEBO OTYET O MpOLEcce U pe3ynbTaTe
[eATeNbHOCTA; BbIMOSIHEHME CreuMaibHbIX 3afaHuil, 006ecneyMBatoLLMX KOPPEKUMIO  perynsuum
y4ebHO-N03HaBaTe/IbHOW AeATeNIbHOCTM Y KOHTPO/Ib COBCTBEHHOI O pesy/bTaTa.

TemaTtunyeckas n TepMuHoIornyeckas nekcmka coorsetctayet OO OOO.

Ans  obyvarowmxca ¢ 3MP  CywecTBeHHbIM SBNAOTCA MpveMbl paboTbl C JIEKCUYECKUM
martepuanom Mo npeameTy. MpoBoanMTCcs cneumanbHas paboTa Mo BBEAEHWIO B aKTMBHbLIA CrOBapb
06y4atoLLMXCA COOTBETCTBYIOLLEN TEPMUHOMNOIMN. VI3ydaeMble TEPMUHBI BBOAATCA HA MOMCEHCOPHOM
OCHOBe, 06s3aTeNibHa Bu3yaibHast NOAAEPXKKA, airOpUTMbl PaboTbl C ONpeAesieHNEM, ONOPHbIE CXEMbI
[N19 aKTyannsaumm TepMUHONOTUN.

PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KJTACCBI

Hesn u3yyenusi yueOHOro Kypca

Anrebpa ABNSeTcs O4HNUM 13 OMOPHbLIX KYPCOB OCHOBHOW LUKO/bI: OHa 06ecrneynBaeT U3yyeHue
APYTUX  AUCLUMMNMNH, KakK eCTeCTBEHHOHay4yHOro, TaKk W TyMaHUTapHOrO LMKIOB, €€ OCBOEHUe
HeobXoAMMO N8 NPOAO/HKEHNS 00pa30BaHNA M B MOBCEAHEBHON XXU3HW. Pa3BuTne Y 00y4atoLmxcs
Hay4HbIX npeacTaBeHniA 0 MPONCXOXKAEHNM
N CYLLHOCTM anrebpanyeckmx abCTpakumii, cnocobe OTPaKeHUs MaTEMAaTUYECKOWN HayKOoW SABNEHWI K
NPOLECCOB B NpMpoe M 06LLECTBE, POM MAaTEMATUUYECKOrO MOAENMPOBAHNSA B HAy4YHOM MO3HaHUN U B
npakTVKe CrnocobCcTByeT (HOPMUPOBAHMIO HAyYHOr0 MUPOBO33PEHMS U KAYecTB  MbILLIEHMS,
HeoOXOoAMMbIX ONS  ajanTauuym B COBPEMEHHOM UMMPOBOM obuiectse. W3yyeHue anrebpsl
eCTECTBEHHbIM 06pa3oM 06ecrneymBaeT pas3BUTME YMEHWA Habnoaatb, CpaBHMBATb, HaxXO4UTb
3aKOHOMEpPHOCTU, TpebyeT KPUTUYHOCTY MbILLIEHUSA, CIIOCOOHOCTM aprymMeHTUPOBaHHO 0O60CHOBbIBATbL
CBOM [eiCTBUA M BbIBOAbI, (POPMYNMpoBaTb YTBepXAeHUs. OCBOeHMe Kypca anrebpbl obecneymsaeT
pa3BMTME NIOTMYECKOTO MbILEHNS 00YYalOLMXCA: OHW WUCMOMb3YIOT AefYKTUBHbIE M WHAYKTUBHbIE
paccyXieHusi, 0600LLEHNEe N KOHKPEeTM3auuo, abcTparmpoBaHue U aHanoruo. O6yyeHne anrebpe
npegnonaraeT 3HaYMTE/bHbIA O6LEM CaMOCTOSATENIbHON [eATeNbHOCTU  00y4atoLwmxcs, Mo3ToMy
CaMOCTOATe/IbHOe peLLeHue 33a4 ecTeCTBeHHbIM 00pa3oM ABMSETCA peasv3auvein aedaTelbHOCTHOro
NpUHLMNa 06yyeHus.



B cTpykType nporpammbl y4e6HOro Kypca «Anreépa» OCHOBHOI LLUKOMblI OCHOBHOE MECTO
3aHUMalOT CcofepXKaTeNbHO-METOAMYECKME NUHUKN: «Yucna W BblUMCNEHUS»; «Anrebpanyeckue
BbIPKEHUA», «YPaBHEHUA U HepaBeHCTBa»; «®PyHKUMM». Kaxpaa u3 3TUX cofepkaTesibHo-
METOAMYECKUX NMHWUI pa3BMBAETCSA Ha NPOTSXEHUMN TPEX JIET U3YUeHMs Kypca, eCTECTBEHHbIM 06pa3oM
nepenneTascb M B3aMMOLENCTBYS C APYrMMW ero NMHUAMK. B xofe m3yyeHus Kypca o6ydarommcs
MPUXOAUTCA NIOMMYECKM pacCyXAaThb, UCMO/b30BaTb TEOPETUKO-MHOXECTBEHHDBIN A3bIK. B CBA3W C 3TUM
LieniecoobpasHo BKIHOUUTL B MPOrpamMmMy HEKOTOpPble OCHOBbI /IOTMKK, NPOHM3bIBAIOLLE BCE OCHOBHbIE
pasfenibl MaTemaTuyeckoro o6pasoBaHMs M CMOCOOGCTBYIOLLME OBMafeHUI0 00y4aroLMMnCa OCHOB
YHUBEPCa/IbHOro MaTeMaTUYecKoro A3blka. Takum 06pa3omM, MOXHO YTBEPXKATb, YTO COLEePXKaTe/IbHOM
1 CTPYKTYPHOI 0CO6EHHOCTLIO Kypca «Asirebpa» ABNSETCA ero MHTErprpoBaHHbI XapakTep.

CogepxxaHne NMHUM «Huncna 1 BbIYUCNEHWUS» CMY)XUT OCHOBON ANA Aa/lbHEALLEro U3y4veHus
mMaTeMaTuKu, CrocobCTBYET PasBUTUIO Y 06YYalOLLMXCA NOTMYECKOrO MbILLIEHNS, (HOPMUPOBAHUIO
YMEHMA NOMNb30BATLCA AITOPUTMaMM, a TakxKe NMPUOBPeTEHNIO NMPAKTUYECKMX HaBbIKOB, HEOOXOAMMbIX
419 NOBCEAHEBHOW >KN3HW. Pa3BMTVE NOHATUA O YMC/ie B OCHOBHOI LLKOJE CBA3AHO C paLMoHa1bHbIMU
M MppaLMoHaNbHbIMK - YKiciamuK, (DOPMMPOBaHMEM MpPeACTaBeHUA O [eACTBUTENIbHOM Yuche.
3aBepLUeHne OCBOEHWS YMCI0BOW NIMHNM OTHECEHO K CTapLUeMy 3BeHY 06LLero o6pasoBaHus.

CopgepxxaHune ABYyX anredpanyeckmx NMHUIA — «Anrebpanyeckne BbIpKeHUs» N «YpaBHEHUS U
HepaBeHCTBa» CrnocobCTBYeT (POPMUPOBAHUIO Yy OOy4aroWMXCA MaTeMaTMyecKoro annapara,
HeobX0AMMOro ANA peLleHns 3a4ay MaTeMaTUKKN, CMEXHbIX MPeSMETOB U MPaKTUKO-0PUEHTUPOBaHHbIX
3afa4y. B OCHOBHOI LLUKONe y4yebHbIA mMaTepuasn rpynnupyeTcs BOKPYr PauMOHaNIbHBIX BbIPaXEHWIA.
Anrebpa [eMOHCTPUPYET 3HAYeHVWe MaTeMaTUKM KaK f3blka A1 MOCTPOEHUS MaTeMaTUyecKmx
Mofenel, onucaHns NPOLECCOB W fIBNEHWUI peaibHOro mMupa. B 3agaum obyuyeHus anrebpe BXOAAT
Takke [Ja/bHelillee pa3BUTUE aITOPUTMUYECKOrO MbILIEHUS, HeobX04UMOro, B 4aCTHOCTW, ANA
OCBOEHMSA Kypca MH(OPMAaTUKK, 1 OBNaJeHNe HaBblKaMy [efyKTUBHbIX paccyxaeHunid. Mpeobpas3oBaHue
CUMBO/IbHBLIX (POPM BHOCKT CBOM CneumUYeckunii BKNag B pasBuTme BOOOPaXKEHMS, CMOCOOHOCTEN K
mMaTeMaTM4yecKoMy TBOPYECTBY.

CogepXaHue (hYHKUMOHANbHO-TPaUUECcKOn NMHUM HaLeneHo Ha MNoslyYeHUe LUKOSbHUKaMK
3HAHUA O (PYHKLUMAX KaK BaXKHeWLlei MmaremaTuyeckouW MOJenu [ANA ONUcaHus W UCCnefoBaHus
pa3HO-06pa3HbIX MPOLLECCOB W fBMEHWA B npupoge W obuiectBe. M3ydeHne 3Toro matepuana
CroCO6CTBYET PasBUTUIO Y 00YHatOLLMXCA YMEHWNSA UCMO/b30BaTb Pas/inyHbIe BblpasuTe/bHbIe CPeCTBa
A3blKa MaTeMaTWKM — CNOBECHbIE, CMMBOJIMYECKUNE, Tpaduyeckre, BHOCUT BKaL B (POPMUpPOBaHMe
NpeAcTaBNeHniA 0 POy MaTeMaTUKN B Pa3BUTUN LIMBUIN3ALUN N KYNbTYPbI.

MecTo y4eOHOr0 Kypca B yueOHOM IJIaHe

CornacHo y4ye6HOMY MiaHy B 7-9 Knaccax M3yvaetcs y4yebHbIN Kypc «Arebpa», KOTOPbIN
BK/IHOYAET CMeAyHoLmMe OCHOBHbIE pasfenibl cofepXKaHus: «Hucna n BblUMCNEHUN», «Anrebpanyeckme
BbIPaXKEHNA», «YPaBHEHWSA U HepaBeHCTBay», «DYHKLUUN».

Yu4ebHbIin niaH Ha n3ydeHune anrebpbl B 7-9 Knaccax OTBOAMT He MeHee 3 y4ebHbIX 4acoB B
HefleNlt0 B TeYeHVe KaKAoro roga obydeHums, BCero 3a Tpu roga obyyeHus — He MeHee 306 y4yeOHbIX
4acos.

COAEP>XAHUVE YYEBHOIO KYPCA (IO rO4AM ObYYEHWA)

7 KIIACC

Yucna u ébluucieHusn

PaunonasbHble yucaa

[pobn 06bIKHOBEHHbIE M [ECATUYHbIE, Nepexo OT O4HON (hopMbl 3anucy Apobert K Apyroin.
MMoHATME pauMOHANIbHOrO YKMcna, 3anucb, CPaBHEHWE, YMOPAA0UMBAHME pPaLMOHANIbHBIX YKMCer.
ApuhmeTnYecKme LeNCTBUS C paunoHaIbHbIMK YicnaMn. PelleHne 3afa4q M3 peaslbHOW MPaKkTUKU Ha
4acTu, Ha apobu.



CreneHb C HaTypa/lbHbIM MOKa3aTeneM: onpefeneHvie, npeobpasoBaHve BbIPAKEHUA HA OCHOBE
onpesenieHns, 3anucb 60/bLLINX YUCES.

MpoLEeHTbI, 3aN1Cb NPOLLEHTOB B BUAE Apoby 1 Apo6bu B BUAE NPOLLEHTOB. Tpy OCHOBHbIE 3aa4n
Ha MPOLEHTBI, peLleHmne 3aay U3 peanbHOM NPaKTUKM.

MpuMeHeHWe NPU3HaKOB AeNIMMOCTU, Pa3/IoKeHNe Ha MHOXUTENIN HATYpPaslbHbIX YMCen.

PeasibHble 3aBUCMMOCTH, B TOM YMC/ie NpAMas 1 06paTHas NponopLmoHa/IbHOCTH.

Anzedbpauueckue evipasrcenus

MepeMeHHble, 4YMCN0BOE 3HAYeHWe BbIPDKEHWA C NepeMeHHOW. JlonycTMble 3HaYeHus
nepemeHHbIX. MpeacTaB/eHye 3aBUCUMOCTY MeXAY BemunmHamu B Buie (hopMysbl. BbluvcneHus no
(hopmynam.

Mpeobpa3oBaHne OYKBEHHbIX BbIP&KEHWIA, TOX/JECTBEHHO paBHble BbIPOKEHWUs, NpaBuia
npeobpasoBaHMsi CyMM W MNPOU3BEAEHWIA, NpaBuia PackpbiTUS CKOBOK W NpuBeLeHUS MOJ0OHbLIX
cnaraembix.

CBoliCTBa CTeNEHW C HaTypa/ibHbIM MOKa3aTesieM.

OfHouneHbl M MHorousieHbl. CTeneHb MHorouseHa. CrioXeHue, BblUMTaHWE, YMHOXEHMWE
MHOT04/IeHOB. POPMY/ibl COKPALLEHHOT0 YMHOXEHWS: KBagpaT CyMMbl U KBaApaT pasHocTu. Popmyna
Pa3HOCTW KBaApaToB. PasfoXKeHne MHOMOU/IEHOB Ha MHOXUTENN.

Ypaenenusn

YpaBHeHMe, KOpeHb YpaBHeHWs, MpaBuia npeobpa3oBaHUs YypaBHEHMUS, PaBHOCW/IbHOCTb
YPaBHEHWIA.

JInHeiHOe ypaBHeHWe C OfHOM MEepeMeHHOM, YACN0 KOPHEW NIMHENHOro ypaBHEHWS, peLleHune
NMHENHBIX ypaBHeHWin. CoCTaB/ieHe ypaBHEHWIA MO YCNOBUIO 3afayn. PelleHVe TEKCTOBbIX 3ajay C
MOMOLLbKO YPaBHEHWIA.

Jlunetinoe ypaenenue ¢ 08yms nepemenmvimu u e2o epagux-. CUCTEMA [ABYX JIMHENHbIX
YpaBHEHWI C ABYMSA NepeMeHHbIMW. PelleHne cucTeM ypaBHeHWA CrnocoboM MoACTaHOBKU. [pumepsl
peLLeHNs TEKCTOBbIX 33/a4 C MOMOLLbH0 CUCTEM YPaBHEHWA.

Koopounamut u zpagpuxu. @ynkyuu

KoopamnHarta TOUYKM Ha npamoid. YumcioBble NPOMEXYTKW. PaccTosiHMe MeXay ABYMS TOYKamMu
KOOPAWHATHOW MPAMONA.

MpsMoyrosbHas cuctema koopgauHat, ocm Ox u Oy. Abcumcca U opauMHaTta TOYKM Ha
KOOpPAMHATHOM niockocTu. Mpumepbl rpadukoB, 3afiaHHbIX hopMynamu. UTeHue rpaimkoB peasibHbIX
3aBUCMMOCTENA.

MoHATMe yHKUMK. Tpahuk (yHKumMU. CBOWCTBA (PYHKUMIA. JIMHeMHas (YHKLMA, ee rpaduk.
Mpamk yHkumMmn y = kx + b. I'paguuecrkoe pewenue nuneiinvix ypaenenuii u cucmem IUHEUHbIX
VPABHEHUII.

1

8 KUIIACC

Yucna u ébluucieHusn

KBagpaTHbIi KOpeHb U3 uncna. Ilonwamue 06 uppayuonarvhom uucie. Jecsamuunvie
npubaudcenus uppayuoraivhslx yucen. CBONCTBA apUPMETUYECKMUX KBaJpaTHbIX KOPHEN 1 NX
NPUMeHeHne K NpeobpasoBaHMIO YNCOBbIX BbIPAXKEHWUIA U BbIYUCNEHUAM. Heiicmeumenbhbie yucia.

CTeneHb C Lie/bIM NoKasaTeniem 1 eé ceoincTea. CTaH4apTHas 3anuch Yucna.

Anzedpauueckue evipasrcenus

KBagpaTHbI TPEXU/IEH; Pa3NOXeHWe KBagpaTHOro TPEXUieHa Ha MHOXMUTENN.

Anrebpanyeckas apobb. OCHOBHOe CBOMCTBO afirebpanmyeckoil apodu. CnoxeHue, BblUMTaHNE,
YMHOXeHWe, AeneHune anrebpanyeckux Apo6ei. PaunoHanbHble BbIPXKEHUS U UX NpeobpasoBaHue.

Ypaenenuﬂ U HepaeseHncmea

KBazipaTHOe ypaBHeHWe, (hopMy/ia KOpHeN KBaApaTHOro ypaBHeHWsl. Teopema Buema. PelueHue
YpaBHEHWIA, CBOAALLMXCA K IMHENHBIM 1 KBagpaTHbIM. [pocTeime Apo6HO-paLoHasIbHbIE YPaBHEHNS,




I'paghuyeckas unmepnpemayusi ypasHeHuti ¢ 08YMsi NEPEMEHHbIMU U CUCHEM JUHEUHbIX
ypasnenuti ¢ 08ymsi nepemenHviMu. TIPUMEPbLI PELLEHUS CUCTEM HENWHEVHbIX YpaBHEHW C ABYMS
nepemMeHHbIMU.

PeLLeHVe TEKCTOBbIX 3a4ay anrebpanyeckm crnocobom.

UuncnoBble HepaBeHCTBa M UX CBOWCTBA. HepaBeHCTBO C OLHON MepeMeHHON. PaBHOCU/IbHOCTb
HepaBeHCTB. JIHelHble HepaBeHCTBa C OfHOW nepeMeHHOR. CUCTEMbI NMHENHBIX HEPABEHCTB C OZHOA
nepemMeHHOIA.

Dynkyuu

MoHATUE QyHKUMKM. OO6NacTb OnNpeAeneHnss U MHOXECTBO 3HavyeHW (yHKUuMK. Cnocobbl
3afaHns PYHKLUWA.

pacmk (hyHKUMKW. YUTeHne CBOWCTB (PYHKLMW MO eé rpadmky. MprMepbl rpamkoB (yHKUUNRA,
OTpaXKatoLLMX peasibHble MPOLIeCChI.

®PYHKLMKN, OMuUCbiBaKOLME TMNPAMYIO W 00paTHYH MPOMOPLMOHa/IbHBIE 3aBUCUMOCTU, WX

rpagukn. PYHKUUM y = X, y = X3, y =% Yy = S I'paghuueckoe peuwienue ypasnenuii u cucmem

VpAaBHeHUl.

9 KJIACC

Yucna u evluucnenun

JlelicTBUTEIbHBIE YU CJIA

PaLyMoHanbHble YNCNa, uppayuoHanibhblie Yucia, KOHeuHvle U OeCKOHeyHble decsimuyinble Opoou.
MHooicecmso OelicmeumenvHblx wuces,; OeticmeumelbHvle YUcia Kak 6ecCKoOHeuHbie decsamuynble Opoou.
Bzaumno  oonosnaunoe coomeemcmeue MedxHcoy  MHONCECMBOM — OCUCMBUMENbHbIX — Yucel U
KOOPOUHAMHOU NPAMOU.

Cpasnenue OelicmeumenvublX 4ucel, apupmemuueckue Oeucmseus ¢ OelucmeumeIbHbIMU
yucnamu.

HN3mepennsi, npuoIHKeHUsI, OIEHKH

Pa3mepbl 06HEKTOB OKPYXKAOLLIETO MIUPA, A/IMTENBHOCTH NMPOLLECCOB B OKPYXKAIOLLIEM MUpE.

MpUBAKEHHOE 3HaUYeHMe BENNUMHBI, TOYHOCTb NPUGANXKeHNs. OKpyrneHue uncen. Mpuknaka n
OLIeHKa pe3ynbTaToB BbIYMCNEHWIA.

Ypasnenus u nepasencmea

YpaBHeHus ¢ 0QHON NepeMEeHHOH

JInHeiHoe ypaBHEHWE. PeLleHne ypaBHEHWIA, CBOAALLMXCA K IMHENHbIM.

KBagpaTHOe ypaBHeHVe. PellieHue ypaBHEHWIA, CBOAALLMXCA K KBagpaTHbIM. BuKBagpaTHOe
ypaBHeHWe. [lpumepvt pewienus ypasHeHuni mpemveu U Yemeeépmou CmeneHeu pa3ioHCceHuem Ha
MHOdICUMENU.

PeLleHve Ap06HO-PaLOHa/IbHBLIX YPaBHEHWIA.

PellieHMe TEKCTOBbIX 3afad anre6pa|/|quK|/|M METOA0M.

Cucrembl ypaBHeHU

YpaBHeHWE C IBYMS NepPeMEHHbLIMU 1 ero rpatnk. PeleHme CUCTeM [BYX NIMHENHbIX YpaBHEHWIA
C IBYMS NMepeMeHHbIMU. PellieHne CUCTEM ABYX YPaBHEHWIA, OHO M3 KOTOPbIX SIMHEHOE, a Apyroe —
BTOPOWA cTeneHu. Mpadmueckas MHTepNpeTaLms CUCTEMbI YPaBHEHWIA C ABYMS NepeMeHHbIMM.

PellieHMe TEKCTOBbIX 3afad anre6pa|/|quK|/|M cnocobom.

HepaBencrBa

UuncnoBble HepaBeHCTBA 1 UX CBOMCTBA.

PelleHne NMHENHbIX HepaBeHCTB C OAHOVI ﬂepeMEHHOVI. PelleHne CUCTEM NIMHENHbBIX
HEPABEHCTB C OfAHOM nepeMeHHoW. KBajgpaTHble HepaBeHCTBa. [padmyeckas WHTepnpeTauus
HepaBeHCTB N CUCTEM HEPABEHCTB C ABYMA MNMEPEMEHHbLIMI.

Dyukyuu

KBagpaTunuHas (yHKLUWS, e rpaduk 1 cBoicTBa. Mapabona, KOOpAWHATbLI BEPLUVHbI Mapatorbl,
0Cb CMMMETPUM Napabosbl.



Mpagmkm (DYHKLNIA: y = kx, y = kx + b, y
y = +x,y = EI/I X CBOICTBA.

Yucnosvle nociedosamenbHoCmu

Onpe}leﬂelme H CIIOCOOLI 3aJaHUA YUCJII0OBBIX lIOCJIeL[OBaTeJILHOCTeﬁ

MoHATME uMCNOBOM MOCNeA0BaTeNbHOCTU. 3afaHue MOCNefoBaTe/lbHOCTU  PEKYPPEHTHOIA
(hopmynoi 1 hopmMynoi N-ro yneHa.

Apudmernyeckasi 1 reoMeTpUYECKasi MPOrpeccuu

ApumeTnyeckas U reoMeTpuyeckas nporpeccun. ®opmysnbl N-ro 4neHa apuMeTUHeCKon 1
reoMeTpUYecKoli NPorpeccuii, CyMMbl NepBbIX N YIEHOB.

Hzobpadicenue uneHo8 apupmemuueckol u 2eoMempuueckol Npocpeccuti MmMouKamu Ha
KOOpOUHAmuou niockocmu. Jlunetnwiil u s3xcnoneHyuaivHoiil pocm. CrodicHvie npoyeHmbi.

KOHTpOJII)HO-I/BMepI/ITeJIbHI)Ie MaTepHuaJibl

MpoBefeHVe OLEHKWU AOCTUXKEHWIA MIaHMPYeMbIX Pe3y/bTaToB OCBOEHWSA Y4ebHOro npegmera
NpoBOAMTCA B (hopMe TEKYLEero u pyobexXHOro KOHTPONA B BUAE: KOHTPO/bHble pPaboThl,
CaMOCTOATe/IbHble PaboThbl, 3a4eTbl, MaTEMATUYECKME AWNKTAHTbI, NPaKTUyeckme paboThbl, MUCbMEHHbIN
OTBET N0 UHAMBUAYASTbHBIM KapTOYKaM-3a4aHnsM, TECTUPOBaHME.

Ana obyvarowmxcs ¢ 3P BO3MOXHO M3MeHeHVe (POPMYNMPOBKM 3afiaHNin Ha «MOoLLAaroByH»,
afanTauuo npegsiaraeMoro obyvatolleMycsd TecTOBOro (KOHTPO/IbHO-OLLEHOYHOr0) marepuana:
MCNONb30BaHME YCTHbIX Y MUCbMEHHbIX MHCTPYKLMIA, YNPOLLEHWE A/IMHHBIX CIOXHbLIX (HOPMYNNPOBOK
WHCTPYKLMIA, peLLeHne ¢ ONopoii Ha anropuTm, obpaseLll, UCrosb30BaHNe CPaBoOYHOM UHopMaLmK.

I
>

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMUHOCTHBIE PE3YJIBTATHI:

MOTMBaLMSA K 06y4YeHNI0 MaTeMaTMKE W LiefileHanpaB/ieHHON No3HaBaTe/lbHON AeATeNbHOCTY;

NOBbILLEHNE YPOBHA CBOE/ KOMMNETEHTHOCTM Yepe3 MPaKTUUECKY AeATeNbHOCTb, TPEOYHOLLYHO
MaTemMaTUYecKnx 3HaHWiA, B TOM YMCE YMEHME YUNTLCA Y APYTUX NOLEN;

CMOCO6HOCTb OCO3HaBaTb CTPECCOBYH) CUTYaLMHO, ObiTb FOTOBLIM [eiiCTBOBAaTb B OTCYTCTBUE
rapaHTui ycnexa;

CNoco6HOCTbL 06y4aroLmxcs ¢ 3MP K 0CO3HaHUI0 CBOMX AeUUMTOB 1 NPOSIBAIEHNE CTPEMNEHNS
K MX NPE0AONEHNIO;

CMOCOGHOCTb K CaMOpPa3BUTUIO, YMEHWE CTaBUTb AOCTMXKMMbIE LIENK;

YMEHMe pa3nyaTb y4yebHble CUTyauuun, B KOTOPbIX MOXHO AENCTBOBaTb CaMOCTOSTE/IbHO, W
cuTyauun, rae  cneayeT  BOCMO/b30BaTbCA  CMPaBOYMHOM — MHoOpMauMen  unm  ApyruMu
BCMOMOraTe/lbHbIMW CPeACcTBaMu;

CMOCOGHOCTb NEePEHOCUTb MOMYYEHHbIe B X0/e 00yUYeHNs 3HAHWNS B aKTyanbHYH CUTYyauuio (npu
PELLEHNM XMTENCKMX 3aa4, TPEOYHOLLMX MaTEMATUUYECKMNX 3HAHWIA);

CMOCOOHOCTb OPUEHTUPOBATLCA B TPeGOBaHMUAX W NpaBuiax MPoBeAeHVS MPOMEXYTOUHOW W
NTOroBOW aTTeCTALMMK;

OBnafieHne 0CHoBamMu (PMHAHCOBOW rPaMOTHOCTW.

METAIIPEJMETHBIE PE3YJIBTATDI

szadenueynueepcaﬂbnbmu yueﬁnbmu NO3HAGAMETbHBIMU OCUCMEGUAMUL:

yCTaHaB/MBaTb NPUUMHHO-CNEACTBEHHbIE CBS3M B X0/l YCBOEHMSI MaTeMaTUYECKOro MaTepunana;

BbISIBNATb AePUUMT AaHHbIX, HEOOXOAMMBIX ANS PELLEHNS MOCTaBEHHO 3afauu;

C MOMOLLbI YyuuTens BblGMpaTb CMOCO6 peLleHns MaTemMaTUYecKon 3afgaum (CpaBHUBATb
BO3MOXKHble BapMaHTbl PeLLEHUS);

MPUMEHSATb U NMPeobpa3oBbIBaTh 3HAKN M CUMBO/IbI B X0/l PELLEHNS MaTEMATMYECKMX 3adauY;



yCTaHaB/MBaTb MCKOMOEe 1 JaHHOe NPW peLLleHn MaTeMaTUYecKoi 3a4auu;

MOHMMATb N MHTEPNPETMPOBATb MHOPMALMIO Pa3NMYHbIX BAOB 1 POPM MPeACTaBNEHUS;

MNNOCTPUPOBATL peLlaeMble 3aa4n rpagmyeckMm CXeMamu;

3(h(heKTNBHO 3aMOMMHATb U CUCTEMATM3MPOBATb MHDOPMALMIO.

MOHVMaTb W WCMOMb30BaTb MaTeMaTW4ecKue CpencTBa HarnsagHocTh (rpaduku, AuarpaMmbl,
Tab/uLbl, CXeMbI 1 ApP.) A1 UNNOCTPaALMK, UHTeppeTauun, apryMeHTauum.

Osnaodenue yHueepcatbHoIMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpraHmn3oBbLIBaTb y‘-lEﬁHOG COTPYAHMNYECTBO W COBMECTHYHO [A€EATENBbHOCTb C Y4YUTENEM WU
CBEPCTHMKaMM B NMPOLIECCE PeLLeHMs 3aay;

B3aVIMOAENCTBOBATb U HaXOANTh 06LLMe CNOcoObl PaboThl; paboTaTh B FPyNMe: HAXoAMTb 06LLee
peLleHne 1 pa3peLllaTb KOH(IMKTbI HA OCHOBE COr/lacoBaHUA MO3ULMIA U y4eTa MHTepecoB; CyLlaTh
napTHepa; popMynMpoBaTb, apryMeHTPOBATb M OTCTanBaTb CBOE MHEHNE;

MPOrHO31POBaTb BO3HNKHOBEHWE KOH(IMKTOB NPU HAIMUYNK PasHbIX TOYEK 3PEHNSA 1 paspeLuaTb
KOH(*)I'IVIKTI:I Ha OCHOBE y‘-IéTa NHTEPECOB U I'IOSVILI,VII?] BCEX Y4aCTHMNKOB,

aprymMeHTMpoBaTb CBOKO MO3ULMI0O W KOOPAMHMPOBATb €€ C NOo3vuMsMU NapTHEPOB B
COTPYAHUYECTBE NPU BbIPaOOTKE OOLLEr0 PeLLEHNs B COBMECTHOW AeSTENbHOCTY;

BbIMO/IHATH CBOKO YaCTb paboThbl, JOCTUIaTb Ka4eCTBEHHOIO pesy/ibTata U KOOPAVHUPOBATL CBOU
AEeCTBMSA C APYrMU YleHamy KOMaHApbl;

OLieHMBAaTb KaYecTBO CBOEr0 BK/afa B 06LLMIA MPOAYKT.

Osnaodenue yHueepcanbHoiMu yUeOHbIMU PECYTAMUGHBIMU OCTICHEUAMU:

CTaBUTb Lenu, BblbMpaTb U CO34aBaTb afIrOPUTMbl ANS PELUEHNA YYeOHbIX MaTeMaTUYecKmX
npob6nem;

nnaHMpoBaTb U OCYLUECTBNATb  [EATe/IbHOCTb, HampaB/eHHYH0 Ha  pelleHne  3ajad
MNCCeaoBaTesibCKOro Xxapakrepa.

(hopmynmpoBaTb ¥ yaepXuBaTb YYebHYH 3afady, COCTaB/ATb NMaH M NOCnefoBaTeNbHOCTb
LleNCTBWIA;

OCYLLECTB/IATb KOHTPO/Ib MO 06pasLy M BHOCUTb HEO6XOAMMbIE KOPPEKTUBBI;

KOHTPO/IMPOBAThb NPOLIECC M pe3yNbTaT y4ebHON MaTeMaTUeCKol eaTeNlbHOCTH;

afleKBaTHO OLeHMBaTb MPaBWU/IbHOCTb WM OLUMOBOYHOCTL BbIMONHEHNUSA Y4YebHOW 3ajauun, eé
06'bEKTI/IBHyPO TPYAHOCTb U COBGCTBEHHbIE BO3MOXHOCTU €é peLeHnA;

cnnyaTb cnocob AeiCTBUS U ero pesynbTaT C 3afaHHbIM 3Ta/IOHOM C LIeNIbi0 0BHapYXXeHWS
OTK/IOHEHWI W OT/IMYNIA OT 3TAI0HA.

npeaBUAeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NMPW pPeLLeHn y4ebHOR 3apauu;

MOHMMaTb MPUYMHBI, MO KOTOPbIM He Obl AOCTUTHYT TPebyemblii pe3ynbTaT AesTeNbHOCTH,
onpesensTb NO3UTUBHbIE N3MEHEHUS U HaMpaB/eHns, TpebytoLme AasibHeliLlein paboThi;

PerynmpoBaTh CNocob BblpaXKeHWst IMOLIUIA.

NPEAMETHBIE PE3YJIBTATHBI

Pe3ynbTaTbl OCBOEHMSi y4e6HOro npeameTa «MaTemaTuka (BKouas anrebpy, reomMeTpuio,
BEPOSITHOCTb W CTATUCTMKY)», pacnpefeneHHble No rogam 06ydeHus, hopMynMpyrTCes NO MPUHLMNY
[06aBNeHUs HOBbLIX Pe3yNbTaToB OT rofa K rofy, YXKe Ha3BaHHble B MpeAblayLyX rofax nosvumm, Kak
MpaBuno, OCNOBHO He NMOBTOPSIOTCS, HO YUMTbIBAOTCS (Pe3yNbTaTbl OUEPEAHOr0 rofa No YMOMUYaHUIO
BK/OYAOT Pe3yNbTaThl NPeabIayLInX NeT).

IJIAHUPYEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUS PABOUEN

MNPOI'PAMMBI KYPCA «AJITEBPA» (ITIO TOAAM OBYUYEHMUS)

OcBoeHVe yuyebHOro Kypca «Anre6pa» Ha YPOBHE OCHOBHOFO OGLUEro 06pa3oBaHWst AO/MKHO
o6ecneumBaTb JOCTUXEHME CNEAYHOLMX NPeAMETHbIX 00Pa30BaTe/bHbIX Pe3y/bTaToB:

7 KJIACC
Yucna u evluucnenus



BbINOMHATb, co4yeTasd YCTHble W TMUCbMEHHblE TMPUEMbI, apUPMETUYECKMEe [eACTBUA C
paLoHa/IbHbIMW YMCNaMK.

Haxo4nTb 3HaYeHWs YMCNOBbIX BbIPAKEHWIA; NPUMEHATb pasHO0bOpasHble Crocobbl 1 NPUEMbI
BbIYMCNEHNSA 3HAYEHWNIA APOOHbIX BbIPKEHWI, COLEPXKALLMX 0ObIKHOBEHHbIE U AeCATUYHbIE APO6Y.

MepexofuTb OT OAHON (POPMbI 3anmnCK YMcen K Apyron (npeobpas3oBbiBaTh AECATUYHYIO ApOOL B
06bIKHOBEHHY!O, 06bIKHOBEHHYHO
B [AECATUYHYIO, B YaCTHOCTU B OECKOHEYHYHD AeCATUYHYK [pobb). CpaBHMBaTL WM YNopAaLOYMBaTb
paLuoHa/IbHbIE Yncna.

OKpyrnatb uncna.

BbINONHATL MPUKUAKY W OLEHKY pesy/ibTaTa BbIYWC/IEHWIA, OLEHKY 3Ha4YeHW YMCMOBbIX
BbIpaXXeHWIA.

BbINONHATL AENCTBMA CO CTEMEHAMM C HAaTypa/ibHbIMM MOKa3aTensiMm (C OrNopoii Ha CPaBOYHYHO
NH(OpMaLMIO).

MpUMEHATL NPU3HAKK AeNIMMOCTH, Pa3/IoKeHNE Ha MHOXUTENN HaTYpasibHbIX YMCE.

PellaTb NpocTelilune NpakTUKO-OPUEHTUPOBAHHbIE 3adayun, CBA3aHHbIE C OTHOLLEHNEM BE/INYMH,
MPOMNOPLMOHA/ILHOCTBIO BEMYMH, MPOLEHTaMW; MHTEPNPETUPOBATL Pe3y/bTaTbl PeLleHns 3aa4 C Y4eTOM
OrpaHVyYeHuin, CBA3aHHbIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OObEKTOB.

Anzeopauueckue evipasricenus

OpueHTMpoBaTLCA B MOHATUAX W onepupoBaTb Ha 6a30BOM YpOBHe anrebpavyeckoi
TEPMWUHO/IOTMEN Y CUMBOJIMKOMN.

HaxogunTb 3Ha4YeHNs 6YKBEHHbIX BbIPXXEHWIA NPU 3afaHHbIX 3HAYEHWNAX MEPEMEHHbIX.

BbINOMHATE Npeobpa3oBaHNA LENoro BbIPAKEHUA B MHOMOYIEH MNpPUBELEHVEM MNOJ06HBIX
cnaraeMblX, pacKpbITMEM CKOOOK.

BbINOMHATE YMHOXEHWE OfHOY/IEHA HA MHOrQY/IEH U MHOrOY/IEHa Ha MHOTO4Y/eH, NPUMEHSATb
(hopmy bl KBaZpaTa CyMMbl U KBaZpaTta pasHoCTM (C OMOPOI Ha CNPaBoOYHYH MH(OPMALMIO).

OcCyLecTBNATL Pa3/IoKEHNE MHOTOU/IEHOB HA MHOXWUTENIM C NMOMOLLBIO BbIHECEHUS 33 CKOOKM
06LLEro MHOXMUTENA, TPYNMUPOBKN CNnaraemblX, MPUMEHeHWUs (DOPMY/T COKPALLEHHOIN0 YMHOXeHUs (C
OrMopoiA Ha CMPaBOYHYH UH(OPMALMIO).

MpyMeHATL NPeobpa3oBaHNS MHOFOYSIEHOB NS PELleHMst pas/inyHbIX 3adad M3 MaTeMaTuKK,
CMEXHbIX MPeAMeTOoB, U3 peaslbHO NPaKTUKM.

cnonb3oBaTb CBOMCTBA CTEMeHell C HaTypaibHbIMU MOKasaTensamMu Ans npeobpasoBaHus
BbIpaXKeHWIA (C ONOPOI Ha CNPaBOYHYHO MH(OPMaLMIO).

Ypaeuenu}l U Hepaesencmea

Pewartb /IMHENHblE YpaBHEHUS C OAHOW MepemMeHHOW, MPUMEHAs npaBwuia rnepexofa OT
NCXOAHOT0 YPaBHEHUS K paBHOCU/IbHOMY eMy. [poBepsTh, ABNSAETCA NN YACNIO KOPHEM YpPaBHEHUS.

MeTb npefcraBieHne O rpagimyeckmx MeTofdax Mpu PelleHUn SIMHENHbIX YPaBHEHUI U KX
CUCTEM.

Mofbupate MpYMepbl Nap Yncen, SABAAKOLUMXCA PeLieHWeM JIMHENHOro ypaBHeHUst C [ABYMSA
nepeMeHHbIMN.

CTpouTb B KOOPAMHATHOW MIOCKOCTU rpadink SIMHEMHOrO YpaBHEHWS C ABYMSA MepPeMEHHbIMU;
NnoNb3yscb rpathkom, NPUBOAUTL MPUMEPbI PELLEHNS YPaBHEHUS.

Pellatb CUCTEMbI ABYX JIMHENHBIX YPaBHEHWI C ABYMS NEePEMEHHbIMM, B TOM YMC/Ie rpanyecku
(c onopoit Ha anropuTM y4ebHbIX AeNCTBUIA).

CocTaBnsaTb (MOCNe COBMECTHOrO aHann3a) U pewwaTb SIMHEeHOe YpaBHEeHWE WK CUCTEMY
NIHEVHbIX YpaBHEHWI MO YCOBUIO 33a4un, UHTEPNPeTMpoBaTh B COOTBETCTBUM C KOHTEKCTOM 3ajauu
NosTlyYeHHbI pe3ynbTar.

Koopounamut u cpagpuxu. @ynkyuu

N306pakaTb Ha KOOPAMHATHOW MPAMOI TOYKM, COOTBETCTBYHOLLME 3afaHHbIM KOOpAMHATaM,
Ny4u, OTPE3KMN, MHTEPBAIbI; 3aMnCbIBATb YMC/IOBbIE NMPOMEXYTKN Ha anirebpanyeckoM f3bIKe.

OTMeyaTb B KOOPAMHATHOM MMIOCKOCTU TOYKM MO 3aflaHHbIM KOOpAMHAaTaM; CTPOUTL FpadmKkim
NNHENHBIX QPYHKUMIA. CTPOUTb rpadmk yHKumn y = kx + b.



OnucbIBaTh € NOMOLLLIO (DYHKLMIA M3BECTHbIE 3aBUCUMOCTU MEXAY BefimumHamu (Mo anroputmy
y4YebHbIX  [eiCTBUIA):  CKOPOCTb, BpeMS,  PacCTosiHWE, LeHa,  KOAMYeCTBO,  CTOMMOCTb;
NPON3BOANTENBHOCTL, BPeMS, 06bEM paboThl.

HaxoauTb 3HaveHne (hyHKLMM MO 3HAYEHUIO €€ apryMeHTa.

MoHMMaTb rpauyecknini cnocob npeacTaBieHNs WM aHaM3a WH(oOpMauuKn; W3BfeKatb U
WHTEPNPEeTNPOBaThb MH(OPMaL IO U3 rPadiKoB peasibHbIX MPOLLECCOB M 3aBUCUMOCTEN.

8 KNIACC

Yucna u ébluucieHusn

cnonb3oBaTb HauasbHble MPeACTaBeHUs O MHOXECTBE [JeWCTBUTE/IbHbIX uucen Ans
CpaBHEHWS, OKPYrNEHUS U BbIYUCNEHWIA; K300pakaTb [eWCTBUTE/bHbIE 4MCNa TOYKaMU Ha
KOOpAMHATHOM NPAMOIA.

MPUMEHATb MOHATVE apU(IMETUYECKOrO KBaJpaTHOr0 KOPHSA; HaxO4uTb KBajpaTHble KOPHM,
MCNoNb3ys MPY HEOOXOAMMOCTU KaslbKYNIATOP; BbINOMHATL MPOCTENLLNE NPe06pa3oBaHNA BbIpaXKEHWUN,
CofiepXKalmx KBapaTHble KOPHK, UCMO/b3Yys CBOMCTBA KOPHEN.

cnonb3oBaTb 3anucu 60/bLINX Y MasiblX YMCEN C NMOMOLLbI0 AeCATUYHBIX APO6en 1 CTeneHen
yucna 10.

Anzeopauueckue evipasricenus

MPUMEHATL NOHATUE CTENEHW C LiefbIM MoKa3aTeneM, BbIMO/HATL NPeobpa3oBaHns BbIPXKEHUN,
COZiepXKaLmMX CTEMNeHu C LenbIM nokasatesieM (C MCNnob30BaHWEM CrPaBOYHON MHGopMaLun).

BbINONHATL HEC/OXHbIE TOXAECTBEHHble MPeobpa3oBaHNsA pauMOHa/IbHbIX BbIPXKEHWUA Ha
OCHOBE MpaBwn AeCTBUIA Haf, MHOTOUleHaMK 1 anrebpavyeckumm gpoosamu.

PacknafiblBaTb KBafpaTHbINA TPEXU/IEH HA MHOXMUTENN.

MpVYMeHATL NPeobpa3oBaHNA BbIPKEHUIA ONS PelleHust pas/iMyHbIX 3afa4y M3 MaTemaTuku,
CMEXHbIX NMPeaMEeTOB, U3 peaslbHON MPaKTUKK.

Ypaeénenus u nepasencmea

PelwlaTb NMHeliHble, KBaApaTHble ypaBHEHUS (C UCMONb30BaHWEM CMPaBOYHON MH(opMaLmMn) 1
paLVoHa/IbHbIE YPaBHEHWS, CBOAALLMECSH K HAM, CUCTEMbI ABYX YPaBHEHWI C ABYMSA NEPEMEHHbIMN.

MpoBOAMTL NPOCTENLUME WCCNeA0BaHUA YPaBHEHWA M CUCTEM YpaBHEHWA, B TOM 4uUC/e C
NPUMEHEHVEM rpauyecknx npeacTaBneHnin (ycTaHaBNMBaTb, UMEET /I ypaBHEHWE WM cucTemMa
YPaBHEHWIN PeLLeHNs, eC/IN UMEET, TO CKOJIbKO, U NP.) C OMOPOIA Ha airopuTM Y4ebHbIX LeACTBUA.

MepexoauTb OT C/IOBECHOW (POPMYNIMPOBKM 3afaum K ee anredbpanmyeckort Modenu ¢ noMoLLbo
COCTaB/IEHUS YPaBHEHUS WM CUCTEMbI YPaBHEHWI, MHTEPNPETUPOBATbL B COOTBETCTBUM C KOHTEKCTOM
3a7ia4m NONyYeHHbIA pe3y nbTar.

MPUMEHATL CBOWCTBA YMCOBLIX HEPaBEHCTB A5 CPaBHEHWS, OLEHKW; pellaTb /HeliHble
HepaBeHCTBa C OAHOW NEPeMEHHON M UX CUCTEMbI; AaBaTb rpanuecKyro WAMKCTPaLMIO MHOXeCTBa
peLleHWNiA HepaBeHCTBa, CUCTEMbI HEPaBEHCTB.

Dyukyuu

OnepupoBaTb Ha 6a30BOM YpPOBHe (YHKUMOHa/IbHbIE MOHATUA W A3bIK  (TEPMUHBI,
CUMBO/SIMYECKME 0003HaYeHus1); OnpedensTb 3HayeHUe QYHKUMM N0  3HAYEHUIO apryMeHTa;
onpesensTb CBOMCTBA (hYHKLMM MO ee rpagunky.

o k
CTPOUTb rpaduK1 3NeMEHTapHBIX QYHKUMIA Braa , Yy = X%, Yy = X5,y =+/x , Y= ~; ONKChIBaTH
CBOICTBA YMCOBOW (hYHKLMK MO e€ rpadmky (Npy He06XOAMMOCTY C HarnpaB/ISHOLLEN MOMOLLBHO).

9 KUJIACC

Yucna u ébluucieHusn

CpaBHVMBaTb 1 YNOPSA0UMBATL PaLMOHa/IbHbIE N MPPaLMOHa/IbHbIE YMCa.

BbINONHATL apUMETUUECKME [AEWCTBUS C PaLMOHANbHBLIMW YKUCMaMK, COYEeTas YCTHble U
MUCbMEHHbIE NPUEMbI, BbIMOHATb BbIUNC/EHNS C MPPaLMOHANIbHBIMU YMCTaMU.

HaxoauTb 3HauyeHWst CTemneHeil C UenbIMM NOKa3aTeNsiMU U KOPHEW; BbIYMCASTL 3HAUEHUS



YMC/IOBbIX BbIPaXKEHWIA.

OKpyrnaTb [eiCTBUTENbHbIE YMCA, BbINOMHATL MPUKUAKY pe3ynbTaTta BblYUC/IEHWIA, OLEHKY
YMCNOBbIX BbIPAXKEHWIA.

Ypaenenuﬂ U HepaseHncmea

PelwaTb NMHeNHble WM KBajpaTHble YpPaBHEHWUs, YpaBHEHWs, CBOAALLMECA K HUM, MpOCTeLve
[PO6HO-PaLMOHasTbHbIE YPaBHEHUS.

PelaTb npocTeie cucTeMbl ABYX SIMHENHbIX YPaBHEHWI C ABYMSA MEPeMEHHbIMU U CUCTEMbI
[BYX YpaBHEHWIA, B KOTOPbIX OAHO YpaBHEHWE He ABNSETCS IMHENHbIM (MO BU3yaslbHON 0MNope).

PelaTb NpocTeiLLne TEKCTOBbIE 3afaun anrebpanyeckmm CnocoboM C MNOMOLLBIO COCTaB/IEHMUS
YpaBHEHUS WU CUCTEMbI ABYX YPaBHEHWI C ABYMS NEePEMEHHbLIMM.

MpoBOANTL NPOCTENLLNE WCCNEeLOBaHUS YPaBHEHWA M CUCTEM YpaBHEHWIA, B TOM 4ucre C
NpYMeHeHVEM rpagnyecknx MpeAcTaBieHnid (ycTaHaBnMBaTb, UMEET NN ypaBHEHWe WM cucTema
YPaBHEHWIN peLLeHns, ecin UMeeT, TO CKO/bKO, 1 Mp.).

PellaTtb /IMHeliHblE HEPABEHCTBA, KBafpaTHble HEPaBEHCTBA; M300paXKaTb pelleHne HepaBeHCTB
Ha Y1CI0BOIN NPAMOINA, 3aNMCbIBaTh PELLEHME C MOMOLLbH0 CUMBOJOB.

Pelwartb CUCTEMbI JIMHEWHbIX HEPaBEHCTB, CUCTEMbl HEPaBEHCTB, BK/IHOYAKOLLME KBaApaTHOE
HepaBeHCTBO; 1300paXxkaTb pPeLleHne CUCTEMbl HEPaBEHCTB Ha YMC/IOBOM NPSAMONA, 3aNnCbiBaTh PeLLeHne
C MOMOLLH0 CUMBOJIOB.

cnonb3oBaTb HepaBeHCTBA NPY PeLLEHNN Pa3INYHbIX 3aau.

Dynkyuu

PacnosHaBaTb (PYHKLUWM M3Yy4YeHHbIX BWUAOB. [MOKa3blBaTb CXEMaTUYeCKU PacrofioXeHune Ha
KOOPAMHATHOI MNOCKOCTY rpatimkoB yHKUMI Buga: y = kx, y=kx + b, ,y =ax + bx +c, y = x%, y =

k o o o
Vx,y= ~ B 3aBICIIMOCTY OT 3HaUeHNi KOI(ULIMEHTOB; ONMChIBATL CBOVCTBA (DYHKLINA.

CTpouTb 1 1306paXkaTb CXeMaTUYECKN rpadinKy KBafpaTUUYHbIX PYHKLMIA, ONUCLIBATbL CBOMCTBA
KBaApaTUUHbIX (DYHKLMIA NO UX rpagnkam.

PacnosHaBaTb KBapaTUUHYK (YHKUMIO N0 opmyne, NPUBOLUTb NPUMEPbI KBALPaTUYHbIX
(hYHKUMI 13 peasibHOM XKN3HW, (IU3NKK, TEOMETPUMN.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Pacrno3HaBaTb apUMMETUYECKYHD W TeOMETPUYECKYID MPOrpeccMm npu pasHbIX crocobax
3afiaHuns.

BbINONHATL  BbIYWCMEHWUSA C  UCMONb30BaHMEM (OPMY/N N-ro  ynieHa apuMeTUYEecKoh Wu
reoMeTpUYeCKOol NPOrpeccuii, CyMmMbl NepBbIX N YIEHOB (C OMOPOI Ha CNPaBOYHYH MH(OPMaLMIO).

PelwaTb 3afaun, CBA3aHHbIE C YWUC/IOBLIMW MOCMELOBATENIbHOCTAMMW, B TOM YMCNe 3ajayun u3
peasibHOA XWU3HU (c MCNOMb30BaHNEM Ka/lbKynaTopa, LIMPOBbLIX TEXHONOI M)



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO I'OJAM OBYYEHUA)

TemaTnyeckoe nnaHnMpoBaHme 1 KoIM4ecTBe YacoB, OTBOAMMbIX Ha OCBOEHME Ka)K,ELOI‘/JI TEMbI y‘—leﬁHOFO KypcCa

«Anrebpa» afanTuUpoBaHHON OCHOBHOW 06pa30BaTe/IbHOM NPOrpaMmmbl OCHOBHOIO 06LLEro 06pa3oBaHns
06yyatoLLMXCA C 3a1ePXKKON NMCUXMYECKOr0 Pa3BUTKS, B LIeIOM COBMaAakoT C COOTBETCTBYHOLMM pPa3desiom paboueit
nporpammbl y4e6HOro Kypca «Asnrebpa» obpa3oBaTe/IbHON NPOrpamMmmbl OCHOBHOIO 06LLIEN0 06pa30BaHUs

7 KJIACC
KounuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kourpoububie IIpakTHyeckue
NpOrpaMMabl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uwncna v BbluMcneHns. PalmoHabHble o5 1 0 bnbnuoteka LLOK
yucna https://m.edso0.ru/7f415b90
bubnunoteka LIOK
2 Anrebpantieckue BeIpdkeHis 2 ! 0 https://m.edso0.ru/7f415b90
Bnbnuoteka LLOK
3 Y PaBHeHWA U HepaseHcTea 20 ! 0 https://m.edso0.ru/7f415b90
bnbnmoteka LIOK
4 KoopaunHatbl 1 rpagmkn. ®yHKUUK 24 1 0 https://m.edsoo.ru/7f415b90
bnbnuoteka LIOK
> MosToperie 1 060buieHme 6 . 0 https://m.edsoo.ru/7f415b90
OBLLEE KONTMYECTBO YACOB MO NMPOrPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypen
Bubnmoteka LLOK
1 Yncna n BbluncneHnsa. KBagpatHble KOPHK 15 0 0 https://m.edsolo_.llru/7f417af8
5 Uncna n BbluncneHma. CteneHs C LenbiM 7 0 0 Bubnuoteka LIOK
nokasartesem https://m.edsoo.ru/7f417af8
3 Anrebpanyeckmne BblpaXkeHus. 5 1 0 Bubnuoteka LIOK
KBagpaTHbI TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckune BbIpaXeHUs. 15 1 0 bubnnoteka LIOK
Anrebpanyeckas Apobb https://m.edsoo.ru/7f417af8
5 YpaBHeEHUA 1 HepaBeHCTBa. KBagpaTHble 15 1 0 Bbubnuoteka LIOK
ypaBHeHUs https://m.edsoo.ru/7f417af8
5 YpaBHeHMA 1 HepaBeHCTBa. CUCTEMBI 13 0 0 Bubnuoteka LIOK
ypaBHEHWIA https://m.edsoo.ru/7f417af8
Bubnmoteka LLOK
7 YpaBHeHWA 1 HepaBeHCTBa. HepaBeHCTBa 12 1 0 httos://m.e dsolc;.llru 17841748
Bubnuoteka LIOK
8 ®YHKUMN. OCHOBHbIE NOHATUA 5 0 0 httos://m.e dsolc;.llru 17841748
Bubnuoteka LIOK
9 PyHKuun. H1cnosble hyHKuuM d 0 0 https://m.edsolc;.llru/7f417af8
Bubnuoteka LIOK
10 Mosroperive 1 0606w etme 6 1 0 https://m.edsolc;.llru/7f417af8
OBLEE KOJIMYECTBO YACOB MO NMrPOIrrPAMME 102 5 0 0

0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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9 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Uwncna n BbluncneHmns. JeicTBUTeNbHbIE Bubnnoteka LLOK
1 9 0 0
yncna https://m.edso0.ru/7f419d08
5 YpaBHeHNA 1 HEpaBEeHCTBa. Y paBHeHUS C 14 1 0 Bubnnoteka LIOK
O[lHOV NnepemMeHHON https://m.eds00.ru/7f419d08
3 YpaBHeHUA 1 HepaBeHCTBa. CUCTEMBI 1 1 0 Bubnmnoteka LLOK
ypaBHEHWIA https://m.eds00.ru/7f419d08
Bubnmoteka LLOK
4 YpaBHeHVA 1 HepaBeHCTBa. HepaBeHCTBa 16 1 0 https://m.edsoo.ru/7£419d08
Bubnmoteka LLIOK
> PyHKLUM 16 L 0 https://m.edso00.ru/7f419d08
Bubnmoteka LLIOK
6 Yuncnosble nocnefoBaTe/lbHOCTU 15 1 0 https://m.edsoo.ru/7f419d08
- [MoBTOpeHWe, 0600LeHME, cUcTeMaTm3aL s 18 1 0 Bubnnoteka LLOK
3HaHWIA https://m.eds00.ru/7f419d08
OBLLEE KOJTMYECTBO YACOB IO NMPOrPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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7 xiace (He meHee 102 )

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHbBIE BHbI 1€ATEJILHOCTH 00y4aI0IIUXCSA

4acoB)
Yucjaa u [MoHATMe paynoHaIbHOTo Yncna. CucreMaTH3MpPOBATh U 060ramaTh 3HaHUsA 00 0ObIKHOBEHHbIX
BLIYHCJICHHS. ApudmeTyeckre [eCTBMA C PaLyOHaIbHbIMW YnMCNaMu. W [eCATUYHbIX ApOGSIX.
PanuonaJbHbIE CpaBHeHWe, ynopsA0uMBaHne pauyoHabHbIX YMCen. CpaBHHBAThL M yNOPSA0YMBATL Apo0dH, NPeo6pasoBbIBas Npw
qucaa CTeneHb C HaTypasibHbIM MOKa3aTe/ieM. HEOOXOAMMOCTM  AeCATUYHblE  Apobu B 06GbIKHOBEHHbIE,
(25 v) PeLLeHVe OCHOBHbIX 3afay Ha Apo6u, NPOLEHTLI 13 peabHOM | 06bIKHOBEHHbIE B AECATUYHbIE, B YaCTHOCTU B GECKOHEUHYH

NPaKTUKWN.
[Mpu3Hakn  OeNUMOCTKH,  Pa3fioKeHUs
HaTypasibHbIX YmnCer.
PeasibHble 3aBMCMMOCTH. Mpsamas
MPOMOPLNOHaIbHOCTMU.

Ha MHOXNTENN

"

obpatHas

LEeCATUYHYIO Ap06b.

IpumenssiTe  pa3HoOOpa3Hble  CHOCOOBI M NMPHEMBI
BBIUHCJIEHHUS 3HAYEHHI HpOﬁHI)IX Bblpa)l(e}[lflﬁ, co,qep>KaL|_w|x
OObIKHOBEHHblE U [eCATUYHblE APO6W: 3aMeHATb  MNpu
He0OXOAMMOCTM  AECATUYHYIO  Ap0oOb  OObIKHOBEHHON  ”
0ObIKHOBEHHYIO [ECATUYHOW, NPUBOAUTL BbIPaXXEHUE K (opme,
Hanbonee yAOGHOW [NA  BbIYMC/EHWIA, NpPeobpa3oBbiBaTb
[POOHbIE BbIPAXKEHUA Ha YMHOXEHWE W JeNeHue AeCATUYHbIX
Apo6eii K AeNCTBMAM C LieNbIMKU YicnaMm (Npu Heo6XoaMMocTu ¢
HanpaB/StOLLEA NOMOLLbHO).

IIpuBoauTh 4YMCI0OBBICE W OyKBeHHBbIC NpHUMepbl CTEMNEHN C
HaTypa/lbHbIM MOKa3aTeneM, OOBACHAS 3Ha4YeHUs OCHOBaHMS
CTENeHW W NoKasaTtensi CTEeneHu, HaxoaUTb 3HAYEHUS CTEMNeHeNn

Buga a" (a — No6oe paLMOHaTBHOE YNCIO, N — HATYypabHOe
YMC/I0) C ONOPOIA Ha CNPaBOYHYHO MHOPMALMIO.

[MoOHMMaTb cMbIca 3amucd GOJBIIMX YHCEJ € MOMOLIbIO

AeCATUYHBIX Apodei U cTeneHel uyncaa 10, NPUMEHATb uX B

peajbHBIX CUTYallHAX.

IIpumeHnsaTs NPU3HAKN AETMUMOCTU, PA3NIOXKEHNA HA MHOXUTENN
HaTypPa/iIbHbIX YKCeN.

Pemates npocreiimue 3axa4u Ha YacTW, NPOLIEHTBI, Nponopuuu,




Ha HaxoXaeHve Apobu (NPOoLEeHTA) OT BENIMUNHBI U BEIMUMHBI M0
ee apobu (NpoueHTy), Apoby (NpoLeHTa), KOTOPbIN CoCTaBNseT
OAHa BenMuMHa OT Apyroil. IlpuBoauThH, Ppa3dHpaTh,
OLIEHHBATH Pa3/INYHbIEe PELUEHUNS, 3annUCy PELLEHNIA TEKCTOBbLIX
3agay.

Pacno3sHaBaTh M 00BACHATH, ONNPAsACh Ha ONpeaeneHns, NPSmMo
nponopumoHabHble 7 obpaTtHo nponopLMoHa/bHble
3aBMCMMOCTU MeXAY BeNMYMHAMW; MPUBOIUTH MPUMEPBI 3TUX
3aBMCUMOCTE M3 pealbHOro MuUpa, W3 APYrux y4yebHbIX
npeaMeTOB.

PellaTb NPOCTENMLUNE MPAKTHKO-OPUEHTHPOBAHHbIE 3aa4H
Ha apoou, NPOLEHTHI, NnpsAMy1o H o0paTHy1I0
NPONOPIMOHAILHOCTH, IPOIIOPIMH.

Aaredpanuyeckue
BbIpaKeHUsl
(27 )

BbyKBeHHbIe BblpaxXeHus. [epemeHHble. [lonycTuMble 3Ha4YEHNA
nepemMeHHbIX. PopMyIbl.

MpeobpasoBaHme 6YKBEHHbIX BbIpaXKeHWIA, packpbiTre CKOBOK
V1 NpuBeeHNe NOLOGHbIX CraraeMbix.

CBoi1cTBa CTENEHU C HAaTypa/ibHbIM MOKa3aTesiem.
MHOrouneHbl. CnoxxeHve, BblUMTaHWE,  YMHOXeHue
MHOrousieHoB.  POpPMy/ibl  COKPALLEHHOrO  YMHOXEHWS.
Pa3n0)KeHne MHOrO4/1eHOB Ha MHOXWTESN,

OBjaagerb Ha  0a30BOM  ypoBHe  a/irebpanmyeckomn
TEPMUHONOTMEN U CUMBOSIMKOW, mpUMeHATH €€ B MpoLecce
OCBOEHMA y4ebHOro marepuana.

Haxoauth 3HauyeHWs OYKBEHHbIX BbIPaKEHWI NpU 3afaHHbIX
3HauYeHMAX BYKB; BbIMOHATL BbIYNCIEHNS MO (DOPMY/1aM.
BoinosasaTs NPeo6pa3oBaHus LLe/Ioro BbIPaXKEHWS B MHOMO4/1eH
npvBeLeHeM NOAOBHBIX CnaraeMbiX, PACKPbITUEM CKOOOK.
BbINoJIHATL  YMHOXEHWE OfHOY/leHa Ha MHOrOYIeH U
MHOTrOY/IEeHa Ha MHOro4/IeH, mpumeHsATH (POPMY/bl KBajpata
CyMMbl M KBagpara pa3HOCTM C OMOpoi Ha CrpaBOYHYIO
NHOPMaLMIO.

OcymecTBJasATh Pa3/IOKEHNE MHOTrOY/IEHOB Ha MHOXMWTENN
MYTEM BbIHECEHUS 3a CKOOKMN OOLLEro MHOXUTENS, NPUMEHEHNS
(hopMynbl  Pa3HOCTM  KBajpaToB, (OPMYy/  COKpaLeHHOro
YMHOXXEHWS C OMOPOK Ha CrPaBoOYHY NH(OPMaLMIO.
IpumenaTs Npeobpa3oBaHVe MHOIOYNIEHOB [/19  PeLUeHUS
pa3IMYHbIX 33fa4y M3 MaTemMaTuKK, CMEXHbIX MNpPesMeToB, W3
peaslbHOM MPaKTUKN.

3HAKOMHUTBCS ¢ HCTOpPHEl PAa3BUTUA MaTeEMATUKN.




YpaBHeHus
U HEPaBeHCTBA
(20 u)

YpaBHeHwe, npasuna  npeobpa3oBaHUs ypaBHeHus,
PaBHOCW/ILHOCTb YPaBHEHWIA.

JInHeiHOoe ypaBHEHWE C O[JHOI NepeMeHHOM

NepemMeHHOW, peLLeHne NIMHENHbIX ypaBHEHWA. PelleHne 3agay
C NMOMOLLbKO YPaBHEHWIA.

Jlunetinoe ypasnenue ¢ 08yMs NepemMeHHbIMU U €20 2pApux.
CucTema [BYX NIMHENHbIX YPaBHEHWIA C ABYMS MepeMeHHbIMU.
PelleHne CKUCTEM YypaBHEHWA CMOCO60M MOACTaHOBKW U
Croco60M CNoXeHUs.

Pemats NMHENHOE ypaBHEHVE C OLHOWN NepeMeHHON, puMeHsist
npaBuJIa Nepexofa 0T UCXOAHOr0 YpaBHEHNS K PaBHOCU/IbHOMY
emy 6onee npoctoro suga. IiposepsaTk, ABNAETCA I KOHKPETHOE
UMCIO KOPHEM YpaBHEHNS.

IMoa6upars npumepsl Map 4UCEs, ABNAIOLMXCA peLleHneM
NIMHEHOr0 ypaBHEeHWS C ABYMS NnepeMeHHbIMU.

Ctpouth B KOOPAMHATHOW NJIOCKOCTU TpauK /UHERHOro
YpaBHEHUS C [BYMS MepeMeHHbIMK (Npu HeobXoAMMocTn ¢
MCMONb30BaHWEM CMbIC/IOBO OMOpPbI); MOMb3YACh PatnKoM,
NMPHUBOAUTH MPHUMeEPHI PELLEHNS YPaBHEHUS.

Haxonuth pemienne CUCTEMbl ABYX JIMHEWHbIX YPaBHEHWUI C
ABYMS MepeMeHHbLIMI C ONOPOK Ha aNroOPUTM YUYebHbIX AeACTBUNA.
CocraBJisiTh M pemiaTh YPaBHeHUe UM CUCTEMY YPaBHEHWI MO
YC/IOBMIO  33flau/l, WHTEeprpeTupoBaTb B COOTBETCTBUMM C
KOHTEKCTOM 3aZiauM MOJyYeHHbIA pe3ynbTaT C Onopoil Ha
BOMPOCHbIVA NnaH.

Koopaunartsi
U rpaguku.
DOyHKIUUHA
(24 )

KoopavHata ToUKu Ha NpAMOiA. YnCoBble NPOMEXYTKN.
PaccTosHue Mexay ABYMS TOUKaMW KOOPAVMHATHOWN NpsMOi
MMpsAMOoyrosibHas cucTema KOOpPAMHAT Ha MaocKoCTy. MNpumepsl
rpadvkoB, 3ajaHHbIX hopMynamu. YteHune rpaikoB peasibHbIX
3aBUCUMOCTEN.

MoHaTMe yHKuMK. padmk yHKuMKM. CBOWCTBA (PYHKLMNA.
NnHetHas  dyHKumsA.  TocTpoeHve  rpadmka  IMHENHON
(yHKUMN. patnk PyHKUMM Y = KX + b,

H306paxkarh Ha KOOPAMHATHOM npsAMOoN TOYKM,
COOTBETCTBYHOLLME 33afaHHbIM KOOPAMHATaM, Jlyun, OTPE3KH,
WHTEPBasIbl; 3aNM1CbiBaThb UX Ha airebpanyeckom A3blke.
OTMeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKW MO 33[aHHbIM
KoopAuHaTtaMm; CTPOUTb rpaiuKM HECNOXHbIX 3aBUCUMOCTEN,
3aflaHHbIX (hopMy/namu, B TOM 4mUC/e C MOMOLLbK LMPPOBLIX
nabopaTopuii.

IlpumeHsaTh, M3y4aTh NPEUMYILECTBA, HHTEPNPETHPOBATH
rpacmyecknii cnocob npeacTaBieHns U aHamM3a pa3Hoo6pa3HoN
YXM3HEHHOIN MH(opMaLmK.

OcBaunBarh Ha 6a30BOM YPOBHE MOHATHE (YHKLMK, OBNajeBaTb
(hYHKLMOHa/IbHOW TEPMUHO/OTMENA.

Pacnio3sHaBath /IMHENHYIO QYHKUMIO Y = kx + b, omuchiBaTh
€€ CBOWCTBA B 3aBMCMMOCTU OT 3Ha4YeHUI KoadhguumeHToB k n b
(Npv Heob6XOAMMOCTHM C OMOPOI Ha aIrOpPUTM NpPasunna).
Crpouthb rpaduxu NMHENHON QYHKUMKW, DYyHKUMM Y = kx + b




Hcnosb3oBaTh nH(PoBBIE pecypcbl /15 NOCTPOEHNS rpafrKoB
(OYHKLMIA N N3YYeHNs NX CBOMCTB.

MpVBOAWTL NPUMEPbI IMHENHBIX 3aBUCMMOCTEN B peasibHbIX
npoueccax 1 ABNeHNsX.

IloBTOpEHUE
H 000011IeHTE
(6 1)

MOBTOPEHNE OCHOBHBIX MOHATUIA U MeTOAOB Kypca 7 Knacca,
00600LLIEHME 3HAHWIA.

BpiOuparb, mnpuUMeHATHL CHOCOOBLI  CPaBHEHMA  4ucen,
BbIUMCNIEHNIA,  MPeobpa3’oBaHWUin  BbIPOKEHWUWA,  peLleHus
YpaBHEHW NPU HEOOXOAUMOCTY C HanNpPaBSHOLLEN MOMOLLbIO.
OcCylecTBJIATH CAMOKOHTPOJIb BbIMO/HAEMbIX [AEACTBUIA W©
CaMOrpoBepPKY pesy/ibTaTa BblUMCNEHWIA, Mpeobpa3oBaHuii,
MOCTPOEHWIA.

Pemats npocreiinime 3aga4u U3 PeaibHOM XU3HU, MPUMEHSITh
MaTeMaTHYeCKHe 3HAHUs [/19 pelleHns 3ajady 13 4pyrux
npesMeToB.

Pematn npOCTei?mme TEKCTOBbIC 3aaavu,
BbIOMPATH CIOCOOBI PELLIEHNS 3a4a4N.

CpaBHUBATDb,

8 kiaacc (He MeHee 102 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbBIE BUIbI A€ATEJIbHOCTH 06yqa101unxcn

4acoB)
Yucaa n KBagpaTHbIi KOpeHb 13 uncna. Ilowsmue 06 uppayuonanrviom | @opmMyJnpoBaTh onpeaeeHue KBapaTtHOro KOpHa 13 yucna,
BbIYHCJICHHS. yucne. [{ecamuunvie NPUOIUINCEHUS UPPAYUOHATLHBIX YUCE]L. apuMETNYECKOrO0 KBaApPaTHOr0 KOPHS MpW HEo6XoAMMOCTU C
KBagparnbie Heticmeumenvuvie uucna. Cpasnenue oeticmeumenvHulx uucei. |BN3yalbHON ONOPOIA.

KOPHHU

ApU(METNYECKINIA KBAPATHbI KOPEHB.

[MpumensaTs onepaunio M3BNeYEeHNS KBaJPATHOrO KOPHA W3




(154)

YpasHeHue Buga x* = a.

CsoiicTtBa apuhMeTUYECKNX KBaZpaTHbIX KOpPHel.
MpeobpasoBaHMe  YMCNOBbLIX  BbIP@XEHW,  cofepXKaLux
KBaJpaTHbIE KOPHW.

YMCNa, HCIOJIb3Yst MPY HEOOXOANMOCTY KaJbKYJIATOP.
OuenuBaTh KBafpaTHble KOPHW  UeMbIMA  YuciaMn  u
[EeCATUYHBIMW APOGAMU.

CpaBHuBaTh U yHnopsao4yuBaTrh paumoHanbHble n
MppaLmoHa/bHbIe YACNA, 3anncaHHble C MOMOLLBIO KBaAPaTHbIX
KOPHEN npy HeOOXOAMMOCTY C HanpaB/SAOLLEN MOMOLLLHO.

HccaenoBarh YpaBHeHMWe x2 = a, HaxoauWTb TOYHble W

NpueNMKeHHble KopHu npu a > 0.

MccienoBarh  cBoiicTBa  KBaApaTHbIX  KOPHEN, MpoBOAs
UMCMOBble 3KCMEPUMEHTbI C WUCMO/Mb30BaHUEM Ka/lbKynsaTopa
(KomnbroTEpPa).

[IpumensaiTh cBolicTBA apuMeTHYeCcKMX KOpHeil 1
npeodpa3oBaHusi BbIPAKEHUIH.

BuInoIHATL  mpocTeiilmme npeodpa3soBaHusi  BbIPKEHNN,
coflepXkallmx KsagpaTHble KOpPHW. BblpaxaTb NepeMeHHble 13
reoMeTpUYecKnX 1 usnyecknx opmysn npyu HeobXxoamMmocTu ¢
OMNopoWi Ha npasuJIo.

BouiuncasiTe 3HAYEHHs BbIPOKEHUN, COLepXalLMX KBafpaTHbIE
KOPHW, UCMOJIb3YysA NPV HEOOXOAMMOCTY KasIbKYNATOP.
Hcnonb3oBaTh B XO4E PpelleHMs 3afady  3/eMeHTapHble
NpeAcTaBneHuns, CBA3aHHble C NPUONVXEHHBIMU 3HAYEHUAMU
BE/INYMH.

3HaKOMUTLCA C UCTOPUEV pa3BUTHS MATEMATHKH.

Yucaan

BbIYMCJICHUSA.

Crenennb
C HeJBIM
nmoxKasarejieM

(7 4)

CreneHb C UenbiM nokasatenem. CtaHAapTHas 3anmch vmcna.
Pa3mepbl 061LEKTOB OKpYXKatoLLero Mupa (0T 3/1eMeHTapHbIX
4acTuL, IO KOCMUYECKNX 00BbEKTOB), AIMTENbHOCTb NPOLIECCOB
B OKPY>KatoLLEeM MUpe.

CBoiACTBa CTEMNEHN C LIENbIM MOKa3aTeNEM.

dopmyaupoBaTh onpeaesenne CTENMEHN C LLe/bIM NMoKasaTenem
(Npy He06X0AMMOCTM MO BU3YasIbHOI ONope).

IpeacraBasiTe 3amuch 00/1bLUMX N Ma/bIX YACEN B CTaHAAPTHOM
Buge. CpaBHMBaTBL 4MCMA W BEIMYMHLI, 3anuCaHHble C
ncnonb3oBaHMem cteneHn 10.

Hcnoab3oBaTh 3amuch 4UCEN B CTaHLAPTHOM Buae NS
BbIP&XKEHNA Pa3MepoB OOBLEKTOB, A/IMTENIbHOCTM MPOLECCOB B
OKpY>KatoLLeM MUpe.

®opmy/IMpOBaTh, 3aMCHIBATL B CUMBOJHYECKOl (opme U




WTIOCTPUPOBATh NMpHMepaMH CBOWCTBA CTEMEHW C LEeNbIM

nokasaresieM (Mpy  HEO6GXOAMMOCTM C  UCMO/Ib30BaHUEM
BU3Yya/IbHOW OMopbl).
IIpumensite  cBoiicTBa  CTeneHW Ana  npeobpasoBaHus

BbIPXKEHUIA, COfepXKallyX CTeMeHU C LenbiM MoKasaTeneM ¢
CMONb30BaHNEM  CMPaBOYHOM  MH(OPMaUMK. BeImoaHATHL
meiicTBHs C YMCMaMK, 3anMUCaHHbLIMKM B CTaHAAPTHOM BUae
(YMHOXeHWe, fieNneHne, BO3BEAEHUNE B CTEMEHD).

Aare6panueckue | KBagpaTHblin TpexunieH. Pa3fnoxeHne KBafpaTHOro TpéxuyneHa |PacmosHaBath  KBaJpaTHbIA  TPEX4seH,  ycTaHaB/MBaTb

BbIPAKEHHS. Ha MHOXUTENN. BO3MOXXHOCTb €ro pPas/ioXeHUs Ha MHOXWUTESN.

KBaaparHslii PackiaabiBaTh Ha MHOXKHTEJIM KBALPATHbIA TPEXU/eH C

TPEXUWIeH HeoTpuLaTeNbHbIM ANCKPUMUHAHTOM MNpPU  HEO6X0AMMOCTU C

(5 1) Oropoit Ha anropuT™ Npaswna.

Aunreopanyeckue | Anrebpavyeckas fpobb. [onycTuMble 3HaYEHWS NepeMeHHbIX, | 3amuckiBaTh anrebpavyeckme BobipakeHns. Haxoaqutes 0611aCTb

BBIPaKEeHHs. BXOAALLMX B a/lrebpanyeckme BblipaxxeHnsi. OCHOBHOE CBOMCTBO | Onpese/ieHNs paLMoHaIbHOTO BbIpaXXeHUs.

Aﬂreﬁpanqeacaﬂ aJ'|r96paI/|‘-|ECKO|\/‘| ,D,p06|/|. COKpaLLtEHVle ,U,p066|7| BuIIOJIHATE YNC/OBbLIE I'IO,CIICTaHOBKI/I N BBIYUCJIAATH 3Ha4YeHUe

apoodn CnoxeHue, BblUMTaHMe, YMHOXeHMe W [deneHuve|4po6u, B TOM YKC/E C MOMOLLBIO KaslbKyNATOpa.

(15 g) anrebpanyecknx apobeir. Mpeobpa3oBaHMe  BbIpaXXEHWN, | @opmyaupoBaTh OCHOBHOE CBOMCTBO anrebpanyeckoii Apoou un

coaepxawux anrebpavyeckune apodm. NpPUMEHSITH €r0 AN15 NpeobpazoBaHns Apobeil.

BbInoJiHsTh AeiicTBUsI C a/irebpanyeckuMm  Apobsavu  npu
HeoOXOAMMOCTM C Hanpas/sIOLWEN MOMOLWbBH.  pUMEHATb
npeo6pa3oBaHNsA BbIPAXKEHWA ANA peLleHns 3afady. Boipakath
nepemMenHbie 13  (OpMyn ((PU3NYECKMX, TEOMETPUYECKUX,
OnucbIBaKOLWMX ObITOBbIE CUTYyauuu) MpM HEob6Xo4MMOCTU C
HanpasNsAoLLell MOMOLLbHO.

YpaBHeHus1 KBagpaTHOe ypaBHeHVe. HernonHoe KBaApaTHOe ypaBHeHWe. | PacmosHaBaTh KBaJpaTHble YPaBHEHUS.

H HEpaBE€HCTBA. dopmyna KOpHeVI KBaApaTHOro ypaBHeHUs. Teopema Buema. 3anuceiBath  (opmyay KOpHeVI KBaZlpaTHOro ypaBHEHUA,

KBagparHbie PeLLeHVe ypaBHEHWIA, CBOAALLMXCA K KBagpaTHbIM. MPOCTeLLNe | pemiaTh KBagpaTHbIE YpaBHeHUsT — MO/HblE 1 HENOMHbIE (C

ypaBHeHHSs APO6HO-paLMoHasbHbIE YPaBHEHNS. MCNONb30BaHMEM CMPaBOYHON MH(opMaLuK).

(15 9)

PelleHMe TeKCTOBbIX 33d4a4 C MOMOLLbH  KBafpaTHbIX

IIpoBoauTs mpocreiilnue  HMccaeOBaHUA  KBafpaTHbIX




YPaBHEHWIA.

YPaBHEHMWIA.

Pemats ypaBHeHus1, CBOAALLMECS K KBagpaTHbIM, C MOMOLLbHO
npeobpa3oBaHMiA M 3aMEHOI NePeMEHHOI C OMOPOIi Ha anropuTm
npasuna.

Habnrogats M anaam3upoBaTh CBf3b MEXAY KOPHAMU U
KO3(hpnumeHTamMn KBagpaTHOrO YpaBHEHHS.

Ipumenameo meopemy Buema ons peuenus
3a0a4 (¢ ucnonv3zosanuem oopasya).

Pemathr TekcTOBBIE 3amaud a/irebpanyeckMM Crnocobom:
NepexoauTb OT CNOBECHOM (hOPMY/NIMPOBKM YCNOBUA 3ajayun K
anirebpanMyeckoin Mogenn MyTeM COCTaB/IeHWs ypaBHEHUS (npu
HEeOOXOAMMOCTM  C  HampaB/AOLWEn MOMOLLbIO);  pewlaTb
COCTaB/IEHHOE YpaBHEHWE; MHTEPMPETNPOBAaTb Pe3y/bTar.
3HAKOMHUTBCS ¢ HCTOPHUEN Pa3BUTUA airebpbl.

YpaBHeHusI JlnHeiltHoe ypaBHEHWE C ABYMSA MepeMeHHbIMU, ero rpaguk, | PacmosnaBarhk NMMHENHbIE YPaBHEHNS C ABYMS NEPEMEHHBIMM.
1 HepaBeHCTBA. MPUMEPBbI PeLeHNs YPaBHEHWIA B LiebIX YnCnax. Crpournb rpaMkn JIMHEAHbIX YpPaBHEHWA, B TOM 4uche
CucreMbl PelleHne CUCTEM [ABYX JIMHEMHbIX YPaBHEHWIA C [BYMS |McmoJib3ysi uudpoBble pecypcebl (NMpy  HeobXoAMMOCTU C
ypaBHeHMii nepeMeHHbIMK. [pumepbl pPeLleHns CUCTEM  HENMHENHBIX | OMOPOI Ha anropuTM yYebHbIX eNCTBUNA).
(13 ) YPaBHEHWIA C BYMSI MEPEMEHHBIMM., Pazauuare Napaifne/ibHble U Nnepecekarolmecs npsimble No nx
I'pagduueckas  unmepnpemayus  ypasHenus ¢ 08yms|yPaBHEHUAM.
nepemMenHbIMU U CUCEM YPAGHEHULL C 08Y M NepeMeHHbIMUL. Pemiath CUCTEMbl [BYX JIMHEMHbIX YpaBHEHWA C [BYMS
PeLleHMe TEKCTOBbIX 3aa4 C MOMOLLbIO CUCTEM YpPaBHEHWIA. nepeMeHHbIMM NOACTaHOBKOM U CMIOXKEHMEM.
Pemate NpoCTeliLLVE CUCTEMBI, B KOTOPbIX O4HO U3 YpaBHEHWA
He ABNIAETCA JIMHEMHbIM NPY HEOOXOAMMOCTU C HanpassAoLLen
MOMOLLbHO.
Ilpugooumsv  zpagpuueckyro  unmepnpemayur)  peuieHus
VPasHeHust ¢ 08YyMsl NePeMeHHbIMU U CUCTEM YPAGHEHULL C 08YMs
nepemeHHbiMu.
Pemath TeKcTOBBIE 3a1a4H a/Irebpavyeckmm cnocooom.
YpaBHeHus YwncnoBsble HepaBeHCTBA M X CBOWCTBA. DopMyIMPOBATH CBOMCTBA YNCNOBbIX HepaBeHCTB,

¥ HepaBeHCTBA.

HepaBeHCTBO C 0AHOI NepemMeHHOIA. JTnHeliHble HEPaBEHCTBA C

WNNKOCTPUPOBATL UX Ha KOOPAMHATHOMN NPSMOIA.




HepagencrBa OAHOV NepeMeHHON M ux pelleHne. CUCTEMbI NUHEHbIX IIpumeHsTH CBOIicTBAa HEPABEHCTB B XO/e peLleHns 3a4ay.
(12 ) HEepaBeHCTB C OHOW NepeMeHHOIN 1 UX peLLeHNe. Pemiath /IMHENHbIE HepaBeHCTBA C OAHOW  MepemMeHHOM,
N306parkeHne peLleHns IMHEMHOMO HepaBeHCTBa U UX CUCTEM | M306paXkaTb pPeLLeHre HEPaBEHCTBA Ha YMC/IOBOW NPAMONA.
Ha YN1CI0BOW NPAMONA. Pemats CUCTEMbI NIHEVHBIX HEPABEHCTB, N300paXaTb peLUeHme

CUCTEMbI HEPABEHCTB Ha YMCNOBOM MPAMOI NpW HEO6XOAMMOCTU
C BU3ya/ibHOW ONOPOWA.

DYyHKIUH. MoHaTMe dyHKUMK. O6nacTb OMpeaeneHNss U MHOXeCcTBO  |Mcmoab3oBaTh  (PYHKUMOHAIBHYID ~ TEPMHHOJIOTHIO W

OcHoOBHbBIE 3HaYeHUI hyHKUMK. CNocobbl 3a4aHns PYHKLUNA. CHMBOJIHKY.

NOHSATHSA padmk hyHKumKM. CBOCTBA (DYHKLUMM, MX OTOOPaKeHWe Ha | BerumcasiTh 3HaveHuss DYHKUMWIA, 3a4aHHbIX (opMynamu (npu

(5 9) rpaguke. HeobX0AMMOCTM  UCMOMb30BaTh  Ka/IbKY/IATOP); COCTABJATH
TA0JIHMIBI 3HAYEHHH DYHKLUNN.
CtpouTthb mo Toukam rpadpuxu QyHKUNN.
OnuceiBaTh cBoOicTBAa (DYHKUUM Ha OCHOBE €€ rpafmyeckoro
NpeAcTaBneHnss  npu  Heob6XOAMMOCTM  C  HarpaBsoLLeid
MOMOLLbHO.
Hcnoab3zoBath (hYHKLMOHa/IbHYHO TEPMHHOJIOTHIO "
CUMBOJIHKY.
Hccaenosars NPUMepbl rpavikoB, OTPaXKaloWmMX peasibHble
npoueccbl U ABneHns. IpuBoauTh MpUMepPbI MPOLECCOB W
SIB/IEHWNIA C 3a[jaHHbIMW CBONCTBaMMU.
Hcnoan3oBaTh KOMIIBIOTEPHBLIC NIPOrpaMMbI and I'IOCTpOGHI/Iﬂ
rpaurKoB (BYHKUWI U N3yHeHUs UX CBONCTB

DYyHKIUH. UTeHne W MoCTpoeHVe rpadukoB ¢yHKUMiA. TMpumMepbl | HaxoauTs ¢ moMombio rpadguka QYHKUUM 3HAYEHNE OAHO 13

YucsioBbie rpamkoB hYHKLMIA, OTPXKAOLLMX peasibHble NPOLECCHI. paccMaTpuBaeMbIX BEMIMUMH MO 3HAYEHUIO LPYrON.

byHkuun PyHKLUNN, onucblBatoLme npsamMyto n 06paTHYIO | B HECNOXHBIX CMyYasX BbIpakaTh (OPMYJI0il 3aBHCHMOCTD

(9 9) MPONOPLMOHASIbHbIE 3aBMCUMOCTI, UX rpadukun. ['vnepbona. | Mexay BeNMunHamu.

FpadvK yHKUMM y = X°.
PyHkuM Yy = X4y = X3y = VA, y = k;; epaguueckoe

peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep W3MEHeHUs OAHOW BE/IMYUHbLI B
3aBUCMMOCTU OT U3MEHEHWS APYrOM

Pacno3uaBath BWAbl U3ydaemblX (QYHKUMIA. Tloka3biBaTh
cxeMaTH4ecKH [O/IOXKEHNE Ha KOOp,%VIHaTHOVI MAOCKOCTH
rpadMkoB (YHKUWIA BUga: Yy = X5, y = X,




y= \/X, y = k;
HUcnonb3oBarh QyHKIUOHAIBLHO-TPadUYeCKHE

npeacTaBJIeHus /1 PELLeHNS U UCCej0BaHNSA YPaBHEHWIA 1
CUCTEM YPaBHEHWIA.

MpumensaTe nuugpoBbie pecypebl A1 NOCTPOEHUA rpauKoB
OYHKLMIA.

IloBTOpEHUE
M 00001IeHNE
(6 1)

MOBTOPEHME OCHOBHBIX MOHATUIA U MeTOA0B KypcoB 7 1 8
K11accoB, 0606LLEHNE 3HAHWA.

IpumensaTe cmoco0bl  CPAaBHEHMSI  UYMCEN,  BbIYMCNEHUINA,
npeobpa3oBaHni BbIPOXKEHWI, PELLEHNS YPaBHEHWA.
OcyiecTBJIATh CAMOKOHTPOJIb BbIMO/IHAEMbIX [JENCTBUIA ©
CaMOrpoBepPKY pesy/ibTaTa BblUMCNEHWIA, Mpeobpa3oBaHuii,
MOCTPOEHWA.

Pemars 3amaum M3 peaJbHONl  KU3HH, TPUMEHATH
mMaTemMaThyecKne 3HaHuA [/ pelleHns 3agad U3 gpyrux
npegMeToB.

Pemarb TekcToBbIE 3a1a4U, CPABHNBATL, BBIOUPATH CIOCOOBI
peLLeHns 3a4a4uu.

9 kuacc (He meHee 102 v)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe cofepKaHue

OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00YYAKIIHUXCS

Yucaa u
BbIYMCJICHHS.
JleicTBUTEILHbIE
yucaa

PaunoHanbHble YUCNA, uppayuoHaibHble YUCLA, KOHeuHble U
beckoHeuHvle oecsimuumbvle opoou. MHnoocecmeso
OelicmeumenvHblx — yucen,  OelicmeumenvHble YUCia  Kak
beckoHeuHvle OecamuuHvle Opoou. Bzaumno oOHoO3HAUHOE

PasBuBarth npeacraBJICHUs 0 ynucnax. oT MHOXXeCTBa
HaTypa/lbHbIX YMCEN A0 MHOXECTBA AeCTBUTENbHBIX YNCEN.

O3HaKOMHUTBLCSH Cc BO3MOXXHOCTbO npeacTaBeHns
AECTBUTENIbHOMO YMCNa Kak GECKOHEYHON AeCATUYHOW Apobu,




ChY)

coomeemcmaue Mexicoy MHONCECMBOM OeUCMBUMENbHbIX YUCE)L
U MHOIICECMBOM MOYEK KOOPOUHAMHOU NPIMOLL.

Cpasnenue  Oelicmeumenvhvlx — qucel,  apupmemuieckue
oeticmsus ¢ 0eucmeumenbHblMU YUCIAMU.

|_|pVI6I'II/I)KéHHOG 3Ha4yeHune BeJIMYNHbI, TOYHOCTb I'IpVI6J'IVI)KeHVIF|.
OkpyrneHve uucen. T[lpukmaka U OUEHKa pe3ynbTaToB
BbIYNCNEHWIA.

NPUMEHSITh [ECATUYHbIE NPUOIVIKEHUA PaLUOHANIbHBIX U
NppPaLMOHa/IbHbIX YMCEN.

3anu::bwamb, cpasnueambs u ynop;woqueamb
oelicmeumelivible Yucid.

BbInoJiHsATL, CO4YeTasd YCTHble W MUCbMEHHbIE MPUEMbI,
apudgMeTHYecKHe JeiicTBUA C PaLMOHa/IbHbIMU - YUCNaMu;
HAXOIUTh 3HAYeHWsi CTerneHeli C LeNMbIMU MOKasaTensaMm u
KOPHEN; BBIYMCISATH 3HAYEHUS YNCTOBBIX BbIPaXKEHWIA.
IMosyunth mnpeacTaBjenue O 3HAYNMOCTU AENCTBUTENbHBLIX
ymcen B NPaKTUYECKON JeATeIbHOCTY Ye/oBeka.
AHaJII/BI/IpOBaTb U JeJaThb BbIBOJAbI (110c.11e COBMECTHOI'O
aHa/im3a) O TOYHOCTU MPUGIVKEHUA [LeACTBUTENIbLHOrO Yucna
npy peLeHnn 3agau.

OKpyrisiTh [eNCTBUTENbHbIE YMC/IA, BBINOJHATH NPHKHIKY
pesynbTaTa BblYMUC/MEHWUA, OWEHKY 3HAYEeHWA  YMCNOBbIX
BbIpaXXeHMWIA.

3HaKOMUTLCA C UCTOPUEN pa3BUTHS MATEeMATHKH.

YpaBHeHus JNnHeiHOoe ypaBHEHME. PelleHne ypaBHEHWNIA, CBOAALLMXCA K OcBauBarb, 3aMOMMHATHL M NPUMEHATHL TrpaduyecKue
U HepaBeHCTBA. NNHENHBIM. MeTOIbI MPU PeLLeHNN YpPaBHEHWUIA, HEPABEHCTB U UX CUCTEM
YpaBHeHusi KBagpaTHOe ypaBHeHVe. PelleHne ypaBHeHWI, CBOAAWMXCA |(MpY  HEo6XOAMMOCTM C  OMOpPOM Ha  alropuTM  y4yebHbIX
¢ OHO¥ K KBafpaTHbIM. BukBaspaTHble ypaBHEHUS. [EVCTBUIA).
nepeMeHHOol Ilpumepvl  pewienus ypaenenuiu mpemveti u yemeépmoti | PacnoznaBathb Le/ble N APOOHbIE YpaBHEHUS.
(14 g) cmenenell pasnodceHuem Ha MHOICUMENU. Pemiate JiMHeliHbIE W KBAa/JpaTHbIEe YPaBHEHUs, YPaBHEHUS,
PeLueHne Apo6HO-paLMOHabHbIX YPaBHEHWIA. CBOAALUMEC K HWUM, nNpocTeine Apo6HO-paLMOHasbHbIE
PeLleHMe TEKCTOBbIX 3a/la4 anrebpavyeckmm MeTOLOM. YpaBHeHus.
IpennaraTs BO3MOXHble CNOCOObLI PeLleHns TEKCTOBbIX 3ajad,
o0Cy:K1aTh HMX M pemiatb TEKCTOBble 33fayn pasHbIMU
criocobamu.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTUA MaTEMATUKN
YpaBHeHus JInHeinHoe YpaBHEHNE C ABYMA NEPEMEHHBIMN N ETO rpao|0|/|K. OcBauBaTh M NPUMEHSATH I'Ipl/léMbI peLleHnA CUCTEMbI ABYX

¥ HepaBeHCTBA.

CuvcTema IBYX NIMHENHbIX YPaBHEHWIA C ABYMS NePEMEHHbIMU 1

NIMHENHBIX YPaBHEHWUIA C ABYMS NePEMEHHbIMU 1 CUCTEMbI BYX




Cucrembl ee pelueHue. PelleHne cuctem ABYX YpaBHEHWUIA, OAHO U3 YPaBHEHWIA, B KOTOPbIX O4HO YpaBHEHWE He ABNAETCS IMHENHbIM
ypaBHeHMii KOTOPbIX SIMHENHOE, a ipyroe — BTOPOI CTEMNeHMU. (no BM3yasibHO orope).
(14 g) I"pathmyeckas MHTEPNpeTaLmns CUCTEMbI YpaBHEHWI € ABYMSA | Mcnoab3oBaTh (DYHKLMOHAIbHO-Tpadiuyeckue npeacTaBneHns
nepemMeHHbIMU. [/ peleHust ¥ UccJieI0BaHust YPAaBHEHWUIA N CUCTEM.
PeLLeHMe TEKCTOBbIX 3a/a4y asirebpanyeckM crnocobom. AHAJM3HPOBATH TEKCTHI 3a71a4, pemars WX airebpanyecknm
Croco60oM: mepexoauTh OT C/I0BECHON (HOPMY/IMPOBKM YCNOBUA
3ailaum K anrebpanyeckori MoLeNn MyTeM COCTaBeHNS CUCTEMbI
YPaBHEHWI; pemaTh COCTAB/IEHHYHD CUCTEMY YpaBHEHWIA;
HHTEPNPEeTHPOBATH PE3Y/IbTAT.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTUA MaTeEMaTUKN
YpaBuenust YucnoBble HepaBEHCTBA U 1X CBOMCTBA. Yurarh, 3anuchiBaTh, IOHUMATh, HWHTEPIPETHPOBATH
U HepaBeHCTBA. JInHeliHble HepaBeHCTBa C O4HOW NepeMeHHON M UX PELLEHE. | HEpaBEHCTBa; MCMO/b30BaTb CUMBOJINKY Y TEPMUHOJIOTAHO.
HepagencrBa CucteMbl NMHENHbIX HEPaBEHCTB C OAHOM MEPeMeHHOW U WX | BelmoausaTs, NPeobpa3oBaHNS HEPABEHCTB, HCMOJb30BATH /15
(16 4) peLueHue. npeobpa3oBaHNs CBONCTBA YMC/IOBbIX HEPABEHCTB.
KBagpaTHble HepaBeHCTBa 1 UX PeLLEHNE. Pacnio3HaBaTh /IMHENHbIE N KBaZpaTHble HepPaBeHCTBa.
padmyeckas  wmHTepnpeTauns  HEpaBeHCTB U cuCTeM |Pemiath  /IMHENHble  HEPABEHCTBA, CUCTEMbl  JIMHEWHbIX
HepaBeHCTB C ABYMS MepeMeHHbIMU. HepaBeHCTB, CUCTeMbl HEPABEHCTB, BK/HOYAIOLLNX KBaAPaTHOE
HepaBeHCTBO, 1 PeLUaTh UX; 06CyKAaTh MOYYEHHbIE PELLEHNS.
M306paxkaTh peLleHNe HepaBeHCTBA M CUCTEMbl HEPABEHCTB Ha
UMCNOBON MPAMON, 3amuchIBaTHL PELUEHWE C  MOMOLLbIO
CVYMBO/IOB.
Pemats KBafipaTHble HEPaBEHCTBa, UCMOMb3ysA rpaduyeckune
npeacTaBneHus.
OcBauBarh W NpPHUMEHATHL HEPABEHCTBA MPU  PELLUEHNN
pas3/IMYHbIX 3aJay, B TOM YMC/E MPaKTUKO-OPUEHTUPOBAHHbIX.
DyHKIHH KBagpatuuHas (yHKUmMs, eé rpauk u ceolicTea. Mapabona, |Pacno3nasark BUAbl M3yYaeMbiX (YHKLWIA; HILIIOCTPHPOBATH
(16 ) KOOpAVHATbI BEPLUMHbI Napabosibl, 0Cb CUMMETPUM Napabosibl. |cXxeMATHYeCKH, 00bSICHATHL PACcroiOKeHNe Ha KOOPAMHATHOM

CTeneHHble (DYHKLN C HaTypanbHbIMI NOKa3aTensMn 2 1 3, nx
rpatmKmn 1 CBOMCTBA.
Fpadvkn pyHKumii:y =kx,y = kx + b,,y = ax’,y = ax’,y

= \/X_,y = k;

NMOCKOCTN rpadnmkoB PYHKUMIA Buaa: y = kx,y = kx + b,,y =

ax’, y = ad,

Yy = VX, Y = — B 3aBUCUMOCTU OT 3HAYeHWU KO3IPMPULNEHTOB;
X

OMNUCbIBaTb NX CBOWCTBA.




PacnosnaBaTh KBagpaTUYHYO (DYHKLIMIO MO hopmyre.
IpuBomuTs TpPUMeEPHI KBALPATUYHLIX 3aBUCUMOCTEA U3
peasibHOM XN3HW, (PU3NKKM, TEOMETPUMN.

BeisiBasThL M 0600LaTh 0COGEHHOCTM rpadka KBaapaTUYHOM
GYHKUMM y = ax’* + bx + ¢ (MpM HeoBXoAUMOCTU ¢
HanpasAsAoLLel NOMOLLbIO).

Ctponth 1 H300pazkaTh cXxeMaTH4YeCKH IPAPVKN KBAAPATUYHBIX
(hyHKLMIA, 334aHHbIX (hopMynamn Bugay = ax’,y = ax’ + g,y
= ax + p)? y = ax® + bx + ¢ (Mpn HeobxoaMMOCTU C
BU3YyaslbHO ONOpPOoI).

AHAJM3HPOBATH M IPUMEHATH CBOMCTBA V3YUYEHHbIX (PYHKLNI
AN MX MOCTPOEHUS, B TOM 4MCNe C MOMOLLbI0 LMDPOBbLIX
pecypcos.

YucioBble
noCJIe0BaTEeIbHOC
TH

(15 4)

MoHATME YNC/IOBOW NOCNeA0BaTEe/IbHOCTH.

3agaHne nocnefoBaTe/lbHOCTN PEKYPPEHTHOM (hopMynoid ©
(hopMynoK n-ro YneHa.

ApudmeTnyeckas 1 reomeTpuyeckas nporpeccumn. dopmynsi n-
ro 4neHa apuMETUYECKON W TeOMEeTPUYECKOW Mporpeccui,
CYMMbl MEPBbIX N Y/IEHOB.

H3zo0padicenue unenos apugmemuueckou u 2eomMempuiecKou
npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Cnoorcrvle npoyermeaol.

OcBauBaTh M NPUMEHATh WHAEKCHblE 0003HAYEHUS, CTPOUTH
peuyeBbie BbICKa3bIBaHUsA C WCMNOJ/Ib30BaHMEM TEPMUHOIOTNN,
CBA3aHHOIA C NOHATMEM MOC/1ef0BaTeNlbHOCTH.

AHaqm3upoBaTh POPMY/Y N-ToO Y/ieHa Nocef0BaTeIbHOCTU UK
PEKYPPEHTHYHO thopmyny " BBIYHCIATH UneHbl
nocnefoBaTeNlbHOCTEN,  3aflaHHbIX  3TUMKU  POpMynamMu.
YcranaBauBarhb 3aKOHOMEPHOCTh B NMOCTPOEHNN
nocnepoBaTtesibHOCTU, €Cnn BbINMUCaHbl NEPBbIE HECKOJIbKO ee
Y/1IEHOB.

Pacno3naBath,  apuIMETUYECKYD W reoMeTpPUYECKyHo
nporpeccun Npu pasHbiX crnocobax 3agaHus.

Pemats 337a4M C WCNO/b30BaHMEM (popmyn N-ro 4ieHa
apuOMETUYECKON WM  TEOMETPMYECKON MNPOrpeccuin, Cymmbl
MepBbIX N YIEHOB C OMOPOI Ha CNPaBOYHY MH(OPMAaLKIO.
H3o00pasicams  unenvl nOC1€008AMENLHOCU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBaTh NpuMepbI MPOIECCOB U sIBJIEHHIT 13 PeabHOM
XXU3HWU, WUNNOCTPUPYOLWME UW3MEHEHME B  apu(METUYECKOMN
NpPOrpeccun, B reOMeTPUYECKON NPOrpeccuin; uzoopasicamo




coomeemcecmeyrowue sasucumocmu 2pagbuttec;<u.

Pemiars mpocreiimme 3amadu, CBA3AHHbIE C  YMC/I0BbIMU
nocnefoBaTeNlbHOCTAMM, B TOM uuClie 3afayun U3 peasibHOiA
XW3HW  C  UCMOMb30BaHMEM  LUM(POBLIX  TEXHOMOMUIA
(3NeKTPOHHbIX Tabnuny, rpagyMyeckoro KaibKynaropa v T.nm.).
Pewwame 3a0auu na croorcnvie npoyermasl, 6 mom vucie 3a0ayu
U3 peanbHou NPAKMUKU (C UCNONBb308AHUEM KATbKYIAMOPA).
3HAKOMHUTBLCA C HCTOPHUEN PA3BUTUA MATEMATUKN.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anus

3Hann1711

(18 u)

Yucaa ¥ BblYHCIeHHs (3aMWCb, CpaBHeHWE, [ENCTBUA C
[EACTBUTENIbHLIMU  YMCNAMK, YMUCNOBas MpsMas; MPOLEHTLI,
OTHOLLEHUS, NPONOPLUMK; OKPYINieHWe, NPUOAMKEHWE, OLEHKa;
peLleHne TEKCTOBbIX 3afay apughmMeTYeCKUM COCOBOM).

AJIredpanyecKne BbIpasKeHHU s (npeobpasoBaHue
anirebpanyeckmx BbIpaXXeHWUI, 4ONYCTUMbIE 3HAUEHNS).
®yukuuu  (MOCTPOEHUe, CBOWCTBA W3YYEHHbIX (YHKLMNA;
rpauyeckoe peLLleHne ypaBHEHUIA 1 UX CUCTEM).

OnepupoBaTh NOHSTHAMH. MHOXECTBO, MOLMHOXECTBO,
onepauuy HaJ, MHOXECTBaMM; MCIOJIL30BaTh PauyecKoe
npeAcTaBneHNe MHOXECTB A/151 ONCaHNS peaibHbIX MPOLLECCOB U
AB/IEHWI, NPU peLLeHNI 3a4a4d U3 ApYrnx y4ebHbIX NpesMeToB.
AKTyaJII/BI/IpOBaTb TCPMHUHOJIOIHI0O U OCHOBHBIEC IlEi/iCTBI/Iﬂ,
CBSI3aHHBbIE ¢ YMCJIaMU. HATYPa/lbHOE YNC/O0, MPOCTOE U
COCTaBHOE 4MCNa, AeNMMOCTb HaTypasibHbIX YMCeN, MPU3HAKK
[eNVMOCTK, LLeIoe Yncnio, Moay/b Yncna, 06bIKHOBEHHas U
JlecAaTMYHaa apobun, CTaH4apTHbLIM BUA YMCna, apugmMeTUyHecKnii
KBaJpaTHbIN KOPEHb.
BhINoOJHATH AedCTBHUS, CPABHUBATH U YIIOPSAA0YMBATH UNCNA,
NPeACTaBNATb YMCMa Ha KOOPAWHATHOM MNPSAMOW, OKPYrAsTh
UACMa;, BBIMOJHATL IMPHUKHAKY H OLEHKY pPe3y/nbTara
BbIYNCIEHUIA.
Pemathb TekcToBbIE 3a1a4u aPUPMETNYECKMM CMIOCOOOM.
Pemath npakTuyeckue 3a1a4uu, COAEPXKalLme NPOLEHTbI, L0/,
4acTW, BblpaXatoLime 3aBUCUMOCTU: CKOPOCTb — BpeMsi —
paccTosiHMe, LeHa — KOMMYeCTBO — CTOMMOCTb, 0OBEM
paboTbl — BpPEMA — MPOW3BOAMTENLHOCTL TPYAA.
Pa3ouparts pea/ibHble XXN3HEHHbIE CUTYaUuK, opmyaupoBaTh
MX Ha A3blKe MaTeMaTWUKW, HaXOAUTh pPeLleHne, MNPUMeHss
mMaTeMaTU4YecKuin annapaT, HHTepupeTHPoOBaTh Pe3y/bTaT
OnepupoBaTh MOHATHSIMH. CTEMEHb C LENbIM MOKa3aTesem,
apuUPMEeTNYECKNIA KBaLPATHbIA KOPeHb, MHOIOY/IEH,




anrebpanyeckas 4pobb, TOXAECTBO.

BeIIIOJIHATEL  OCHOBHBLIE  JeHCTBHMA.  BbINO/HATb
pacyéTbl Mo (opmynam, npeobpa3oBbIBaTb LESbIE,
[PO6HO-PaLMOHabHbIE BbIPXXEHUA U BbIPXXEHUA C
KOPHSAMU, pean30BbIBaTb Pa3/IOKEHNE MHOrOYIeHa Ha
MHOXWTeNW, B TOM YuC/e C WUCMOJb30BaHEM (hOpMY/I
Pa3HOCTW KBagpaToB M KBagpara CyMMbl U pasHOCTM (C
OMOpo/ Ha CrpaBOYHYD WH(OPMaLWIO); HAaXOAWUTb
[ONYCTVMble  3HAYeHMsi MEPEMEHHbIX AN ApPO6HO-
paLMOHaNbHbIX BbIPXXEHWI, KOPHEN.

MoaenupoBath C MOMOLWbBIO  (hOPMYN  peasibHble
MPOLECChl U ABNEHMS.

OnepupoBaTh NOHATHAMHU:  PYHKUWA,  rpafuk
(yHKLMN, Hynu (hyHKLMN, MPOMEXYTKU
3HAKOMOCTOSHCTBA, MPOMEXYTKM BO3pacTaHus,
ybbIBaHNA, Hanbosbluee W  HaMMeHbLUee 3HayYeHus
DYHKLUNN.

AHaJM3HPOBATh, CPABHHUBATHL, 00CYKIaTh CBOWCTBA
hYHKLMA,

CTPOUTH UX FPaINKN.

Ol'[epI/IPOBaTb NMOHATUSAMMU: I'IpFIMaFI
MPONOPLMOHANIBHOCTb, obpaTHas
MPOMOpPLUOHANBHOCTD, NNHeNHas (hyHKLUSA,

KBagpaTnyHas hyHKLMA, napabona, runepbona.
Hcnonb3oBatrs rpaguku AN ONpeAeneHnsi CBOWCTB,
MPOLLECCOB M 3aBUCMMOCTER, AN pelueHns 3agad u3
APYrnX  y4yebHbIX NpPeaMeTOB U pPeasibHOM KU3HWU;
MOJeJHPOBaThL C TMOMOLUBIO TPaMKoB peasibHble
NPOLECChI N ABNEHNS.

Beipaxkate  ¢opmynamm  3aBUCMMOCTU  MEXAY|
BEMNYMHAMN.




YUYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Anrebpa, 7 knacc/ Konsarud KO.M., TkaueBa M.B., ®egoposa H.E. n apyrue,

AKUMNOHEPHOE 06LecTBO «M31aTenbCcTBO «I1pocBeLLeHme»

» Anrebpa, 8 knacc/ Konarud KO.M., TkayeBa M.B., ®epnoposa H.E. 1 gpyrue,

AKLMOHepHOe 06LLEeCTBO «M3aaTenbCcTBO «1pocBeLLeHme

» Anrebpa, 9 knacc/ Konsarud KO.M., TkaueBa M.B., ®egoposa H.E. n apyrue,

AKUMNOHEPHOE 06LecTBO «M31aTenbcTBO «IpocBeLLeHme»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1 7 N1..MapTbliLwloBa KM Mocksa

Anrebpa BAKO

2 7 FO.M. KonsaruH Pabouas TeTpaab Mocksa
Anrebpa NpocseLLeHne

YacTtbl

3 7 FO.M. KonarnH | Pabouyast TeTpagp Mocksa

Anrebpa MpocBeLeHne
YacTb2

4 8 B.B. KM MockBsa

Anrebpa YepHopyLKuii BAKO

5 8 HO.M.KondaruH Paboyas TeTpagb Mocksa
Anrebpa Yactb 1 [MpoceeLleHne

6 8 HO.M.KondaruH Paboyas TeTpagb Mocksa
Anrebpa YacTb 2 [MpocBeLLeHne

7 8 N.C.ATtaHacsaH Pabouyas Mocksa
["'eomeTpus TeTpajb NpocseLLeHne

8 Anrebpa 7,8,9 M.B. TkaueBa AnpakTnyeckne Mocksa
MaTepuanbl [MpocBeLleHne

9 9 N1..MapTbILwoBa KM Mocksa

Anrebpa BAKO

10 9 M.B.TkauyéBa Pabouas TeTpaap Mockga
Anrebpa YacTtbl,2 [MpocBeLLeHns
11 7-9 A. C. KoHTe MaTemaTnyeckue N3paTenscTBo

Anrebpa ONKTaHTBI «YUNTENb»




12

7,89
Anrebpa

T.J1.ApaHacbeBa

[MoypouHble
pa3paboTKu
KYMK
A.l".'MopakoBunya

Bonrorpag
"Yuutenp"

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

icnonb3yemble pecypchl:
1. «LLIKonbHbI NOMOLLHUK»: http://school-assistant.ru/

2. «LLIkonbHas MaTematmkax: http://math-prosto.ru/index.php
3. «AKnaccy»: http://www.yaklass.ru

4. depfepanbHbIN LEHTP MHPOPMaLMOHHO-06pa3oBaTe/lbHbIX pecypcoB: http://eor.edu.ru/.
5. EguHan konnekumsa ungposbix 06pasoBaTenbHbIX pecypcos: http://school-ollection.edu.ru/.

6. VIHpopmaLmoHHas cuctema "EgnHOE OKHO focTyna K
obpasoBarefibHbIM pecypcam™:http://window.edu.ru/.
7. ®epepasibHbIN NopTan "Poccuiickoe 0bpasoBaHme:

http://www.edu.ru/.Konnekums 0P n LJOP.

"OTKpbITbIN KNacc™ http://www.openclass.ru/



http://school-assistant.ru/
http://math-prosto.ru/index.php
http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

Cucrema oueHMBaHuUs N0 MaTeMaTuKe 7-9 kiiace

Cucrtema OUeHKNn npegMeTHbIX pPe3ybTaTtOB OCBOEHUA y‘-le6HbIX
nporpaMM C y4YeTOM YPOBHEBOro Nnoaxofa, npeanonaraeT BblaejeHHe 6a30BOro
YPOBHSI AOCTHJKEHHI KaK TOYKH OTcYéTa MNPU MOCTPOEHUM BCEA CUCTEMbI

OLIEHKW 1 OpraHm3auuy UHAMBUAYanbHOM paboTbl C 06YYarOLLUMUCS.

Ba30Bblii ypoBeHb A0CTH:KeHHIi: [AEMOHCTPUPYET OCBOEHME YYeOHbIX
[ECTBUWIA C OMOPHOW CUCTEMOM 3HAHMIN B pamMKax BblAeNeHHbIX 3a4a4. OBnageHune
6a30BbIM YPOBHEM ABMIAETCA AOCTATOUHbIM A1 MPOLO/DKEHMS O00y4YeHMs Ha
crepylollen CTyneHn 06pas3oBaHWMs, HO He MO NPOgUILHOMY HanpaBieHuH.
[OCTVKEHNIO 6a30Boro YPOBHS COOTBETCTBYET ommemka
«y00671€emeopumenvHo» (Uiu Ommemika «3», OmmemKa «3aumeHo»).

MpeBblLLeHEe 6a30BOro YPOBHA CBUAETENLCTBYET 06 YCBOEHUW OMOPHOM
CUCTEMbI 3HaHWIN Ha YPOBHE OCO3HAHHOIO MPOU3BO/ILHOIO OBMAAEHUS YYeOHbIMY
[EACTBMAMM, a TaKKe 0 KPyrosope, wmpote (Mnn n3bmpaTenbHOCTN) MHTEPECOB.
LlenecoobpasHo BbIAENNTb CNeaytowme 4Ba YPOBHS, mpeBbIlaoue 0a30Bblii:

* [loBbIlICHHBIN YPOBEHb [OCTVDKEHUA MNAHUPYEMbIX Pe3y/nbTaTos,
OUEHKA «Xopouio» (ommemka «4»);

* BBICOKMIi ypoBeHb [LOCTVDKEHWUA MNaHUPYEMbIX Pe3y/bTaTOB, oueHka
«OMIUYHO» (ommemKa «5»).

[ns onucaHna MoAroTOBKM YYallmMXCs, YPOBEHb [LOCTUKEHWUIA KOTOPbIX

Hu:ke 06a30B0r0, LIe/1eC006Pa3HO BbIAENNTb TAKXKE [Ba YPOBHS:

* OHUKEHHbIH YPOBEHb OOCTUKEHWA, OyeHKa
«Hey0osiemeopumesnbHo) (ommemka «2»);

* HU3KHii YpOBeHb [JOCTMXXEHWI, ouenka «nioxo» (ommemxa «1»).

He poctuxeHne 6a30BOro YpoBHS (MOHWXKEHHbIA WU HU3KWIA YPOBHM
OOCTUDKEHWUIN) (PMKCUPYETCH B 3aBUCUMOCTM OT 06bEMA U YPOBHA OCBOEHHOIO U
HEOCBOEHHOM0 CoaepXKaHus npegmeTa. OnuncaHHbI Bblle NOAXOA LEeNecoobpasHo
NPUMEHATL B XOfe  pas/IMyHbIX  nNpoueayp  OUEHMBaHUA:  TeKYyLLero,

MPOMEXYTOYHOIo 1 NTOroBOro.



/na oyenku ounamuku popmuposanus npeoMemHuvlxX pe3yibmamos B
CUCTEME BHYTPU LUKOMIbHOTO MOHMUTOPWMHIa 006pa30BaTe/bHbIX [JOCTUMXKEHWIA
LlenecoobpasHo (hMKCMpOBaTb M aHanM3MpoBaTh [aHHble 0 CHOPMMPOBAHHOCTY
YMEHWIA N HaBbIKOB, CMIOCOOCTBYHLMX OCBOEHHI0 CHCTEMATHYECKUX 3HAHMIA, B

TOM 4HuUcne:

* HEPGUUHOMY  O3HAKOMJICHUIO,  OMpPAOOmMKe U  OCO3ZHAHUIO
meopemuueckux mooenei u nowamuu(0o6LeHayYHbIX M 6a30BbIX A7 [JaHHOMN
06/1aCTV 3HAHWSA), CIanoapmHublxX aizopummos u npoueoyp;

* GbIAG/ICHUIO U OCO3ZHAHUIO CYWHOCMU U O0COOeHHOCHmelN3yYaeMblX
06bEKTOB, MPOLLECCOB W ABNMEHWI [eiACTBUTENLHOCTU (NPUPOAHBIX, COLMabHBIX,
KYNbTYPHbIX, TEXHUYECKUX U [p.) B COOTBETCTBUM C COAEPXKaHWeM KOHKPETHOrO
yuebHOro NPeMeTa, co30anuio u UCnOIb308anUI0 Modeeii N3YYaeMbIX 06HLEKTOB
M MPOLECCOB, CXEM,

* GbIAGNICHUIO U AHANU3Y CYUWLECHIBEHHBIX U YCHOUYUGHIX C8A3CU U
omuowtenuiiMeXxy 06beKTamMmm 1 NpoLeccamu.

Mpu 3TOM 06s3aTe/lbHbIMA  COCTABAAIOLMMU CUCTEMbI  HAKOMIEHHO
OUEHKWN ABNAKOTCA MaTepUasibl:

* Capmogoll OUazHOCMUKU,

* meMamu4ecKux u Umoz2o6wvlx NPOGEPOUHBIX PAOOm NO 6cem Y4eOHbIM
npeomemanm;

* meopueckux paom, BKIOYaA YYeOHbIE NCCMENOBAHNA U YUYebHbIe

MPOEKTHI.



OueHka yCTHBIX OTBETOB 00y4aOIINXCs

OTBeT OlleHUBAETCSl OTMETKOM «5», €CJIM YYeHHK:

1. MOMIHO pacKpbIN COAep>KaHWe MaTepuana B 06beMe, MpefyCMOTPEHHOM
nporpaMMon 1 y4e6HNKOM,

2. N310XKU/1 MaTepuasl rpaMOTHbIM A3bIKOM B OMpefesieHHOM JIOrMYecKoim
Moc/efoBaTe/IbHOCTK, TOYHO WCMO/Mb3ys MaTeMaTUYeCKytd TEPMUHOJIOTUID U
CUMBOJINKY;

3. NPaBWNbHO BbLIMOHUT PUCYHKW, YepTexu, rpafuku, conyTCTBYOLMe
OTBETY;

4.N0Ka3al  YMeHWe  WINKOCTPUPOBaTb  TEOPETUYECKME  MOJIOXKEHWS
KOHKPETHbIMW NpUMepamu, NPUMEHSATb UX B HOBOW CUTYyaUMMK NMPU BbINOSHEHNN
MPaKTUYeCKOro 3afaHuns;

5. NPOAEMOHCTPUPOBaST  YCBOEHME paHee W3Y4YeHHbIX COMYTCTBYHOLLMX
BOMPOCOB, C(POPMMPOBAHHOCTL M YCTOMYMBOCTb WCMO/b3yeMbIX MPU OTPaboTKe
YMEHWI N HaBbIKOB;

6. 0TBeYas1 CaMOCTOATE/IbHO 6e3 HaBOAALLMX BOMPOCOB yUnTesnst. BO3MOXHbI
OflHa - ABe HETOYHOCTM MpK OCBELLEHWM BTOPOCTEMEHHbIX BOMPOCOB WM B

BblK/TafKaX, KOTOPbIE YYEHUK NTIETKO UCMpaBu Nno 3aMmev4aHUKO YYUTENA.

OTBeT OLIeHUBAETCSI OTMETKOM «4)), €CJIH OH YIOBJIETBOPSIET B OCHOBHOM

TpeﬁoBaHI/IﬂM Ha OICHKY «5», HO ITPHU 3TOM UMEET OAMH U3 HEA0CTATKOB:

* B W3OXKEHUWM [AONyLeHbl HeGoMblUMe MpPobenbl, He WCKauBLUME
MaTeMaTUYECKOE COAEpKaHme OTBETa;

e [OMYLIEHbl OAMH — [Ba HeJo4yeTa MNPU  OCBELIEHUWM  OCHOBHOIO
COZlEPXKaHMA OTBETA, MCMPaB/EHHbIE MO 3aMeYaHN0 YUUTENS;

e [ONyLUeHbl oOlWKb6Ka Wnn 6Gonee ABYX HeAOYETOB NPU  OCBELLEHUM
BTOPOCTEMNEHHbIX BOMPOCOB WAM B BbIKMNaAKax, NErko WCMNpaB/eHHble Mo

3aMeyaHUo yunTend.
OTMmeTKa «3» CTABUTCH B CJIEAYIOIIMX CIAy4asax:

* HEMNOJIHO nnn HenocneaoBaTe/ibHO PaCcKpbITO COAEP>KaHNE MaTepPUaa, HO

MoKasaHO 06LLee MOHMMaHKWe BOMpPOca U MPOAEMOHCTPUPOBaHbI YMEHNS,



[OCTaTOYHble AN Ja/lbHEMWero  YCBOEHUS  MPOrpaMMHOro  marepuana
(onpegeneHHble «TpeboBaHMAMM K mMaTemMaT1yecKou MOAroTOBKe
00yyvaroLLMXCA»);

* UMEeNuchb 3aTpyLHEeHNs Un AONYLLEHbI OLINOKM B ONpPeseNieHN NOHATAN,
MCNONb30BAHUM  MaTeMaTUYecKorW  TePMWHOMOTUW,  YepTeXax, BblKNagkax,
Mcnpas/eHHble MOC/e HECKOMbKUX HABOAALLMX BOMPOCOB YUUTENS;

* YYeHWK He CMpaBW/CA C MPUMEHEHVEM TEOpPWUM B HOBOW CUTyauMu Mpw
BbINO/IHEHUM MPAKTUYECKOro 3afJaHusi, HO BbIMOMHWA 3afaHnsa 0653aTeNbHOro
YPOBHS C/IOXHOCTW MO JaHHOW TeMe;

* NPV 3HaHWM TEOPEeTUYECKOro Martepuana BblfiB/leHa HeA0CTaTOYHas
chopMMPOBaHHOCTb OCHOBHBIX YMEHW 1 HABbIKOB.

OT1MeTKa «2» CTABUTCH B CJEAYHOIIHMX CJIy4Yasix:

* He PacKpbITO OCHOBHOE COfiepXKaHune y4e6HOro MaTepuana;
e 00OHapYy)>XeHO He3HaHWe WM HenoHWMaHWe Y4YeHUKOM 6onbluein Unm

Hanbo/iee BaXXHOI YacTh y4ebHOro matepuana,;

e JAonyueHbl OLUNOKM B onpeaeneHnn I'IOHFITI/II7I, npn MCNnonb3oBaHUN
MaTeMaTUYeCKOW TEPMUHOMOMMK, B PUCYHKaX, uYepTexax wunm rpadukax, B
BblK/1agKax, KOTOPblIe HE WCMNpPaB/iEHbl MOC/IE HECKOJ/IbKNX HaBOAALLMX BOMPOCOB
yumTens.

OtMeTKa «1» cTaBUTCSL, €CJIN:

* YYEHUK 06Hapy>Kw1 MOJIHOE HE3HaHWEe W HENoOHMMaHUeE Wn3y4Yaemoro

y‘-le6HOF0 MaTepunana WM He CMOor OTBETUTb HWM Ha OAWH W3 TMOCTaB/IEHHbLIX

BOMPOCOB MO M3yYyaeMoMy MaTepuany.



Ouemca MHUCbMEHHBIX 1 KOHTPOJ/IbHBIX paﬁoT

OTMeTKa «5» CTaBUTCS, €CJIH:

* paboTa BbINOHEHA NOMHOCTHIO;
* B IOTMYECKMX PACCYXKAEHMAX N 0B0CHOBAHWW PELLEHNSI HET NPOBGENoB 1

OLLNGOK;

* B PELUEHNN HEeT mMaTemaTUyecKnX OLKn6GoK (BO3MOXHA OfHA HETOYHOCT,
OMnCKa, He ABNAIOLLAACA CNeACTBMEM He3HaHWS WAN HEMOHWMaHWA Y4ebHOro
maTepuana).

OTMeTKa «4» CTAaBUTCS, €CTIN:

e paboTa BbINO/HEHA TMO/MIHOCTbHO, HO OOOCHOBAHWS LLArOB  PeLLeHUs
HefocTaTouyHbl (ecnM  yMeHMe O0OOCHOBbIBAaTb PACCYXXAEHUS He  SBNSAMNOCH
cneumanibHbIM 06 LEKTOM NPOBEPKN);

e flONyLeHa OfHa owmnbKa UM ABa-TPpU HefodeTa B BbIKMNafKax, PUCYHKaX,
yepTeXax Mnn rpagmkax (ecnm atm BuAbl paboTbl He ABNANNCH CheuuanbHbIM
00BEKTOM MPOBEPKN).

Ot1MeTKa «3» cTAaBUTCSL, €CJIN:

e ponyuieHbl 60/ee OAHON OWKMOKM MK 6ornee ABYX-TPEX HeLOYETOB B
BbIKMalKax, yYepTeXkax Wam rpadmkax, HO ydyalluiica Bnageet 06s13aTeNlbHbIMU
YMEHWAMM N0 NPOBEPSIEMON TEME.

OTMmeTKa «2)» CTABHTCS, €CJIM:
e [0NYyLLEHbl CYLLECTBEHHbIE OWMOKKM, MOKasaBlUMe, YTO Yy4allmincs He

BNafeeT 0653aTeNlbHbIMI YMEHUAMU NO AaHHOW TeMe B MOHON Mepe.

OtMmeTka «1» cTaBHTCS, €CJIM:
. pa60Ta Mnokasasia nosiHoe OTCYTCTBME Y y4yallerocs 00513aTe/NbHbIX 3HAHWI
" yMEHMVI no I'IpOBEpFIEMOVI Teme UM 3HadnTe/lbHasa 4YacTtb pa60TbI BbIMNOJ/IHEHA HE

CaMOCTOATENbHO.



Oomas kaaccnpuranus omMuUdoK

I'pyObiMu cuuTaroTCst OINOKHU:

He3HaHWe onpeaeneHna OCHOBHbIX MOHSATUI, 3aKOHOB, npasun,

OCHOBHbIXMO/IOXXEHWIN TEOPWK, He3HaHWe (DOPMY, OBLLLEMPUHSATLIX CUMBO/OB

0603HaYEeHWI BENNYUNH, eANHNL, X U3MEPEHUS;

He3HaHMe HaMMeHOBaHWUN eANHIL, U3MEPEHNS;

HeyMeHWe BbleNINTb B OTBETE N1aBHOE;

HeyMeHWe NPUMEHSTb 3HaHWA, anropuTMbl A1 PeLLeHNs 3aaay;
HeyMeHWe fienartb BblBOAbI 1 00606LeHNS;

HEeYMeHWE YnTaTb U CTPOUTL FPaUKK;

NOoTePS KOPHSA UM COXPaHEHNE MOCTOPOHHETO KOPHS;
oTbpacbiBaHMe 6e3 06BSCHEHNIN OAHOI0 U3 HUX;

PaBHO3HAYHbIE UM OLLUUOKN;

BbIYNCNTENIbHbIE OLUMOKM, EC/IN OHWN HE SBMSIKOTCS ONMUCKON;
NOrNYECKMe OLLUNOKMN.

K HerpyObIiM omm0kam ciieayeTr OTHECTH:

HETOYHOCTb  (POPMY/IMPOBOK, OMPEAENeHWNA, MOHSATUIA, TEopWiA,

BbI3BaHHAsi HEMOMHOTON OXBaTa OCHOBHbIX NPMU3HAKOB OrpeaenaemMmoro

MOHSATUS NN 3aMEHON OAIHOro - ABYX U3 3TUX NPN3HaKoB BTOPOCTEMNEHHBIMW,

HETOYHOCTb rpaduKa;
HEPALMOHA/IbHbI  MeTO/, PeLleHns 3aJadyn WM  HeaocTaToYHO

NPoAyMaHHbIA NnaH oTBeTa (HapylleHWe fIOTUKW, MOAMEHA OTAeNbHbIX

OCHOBHbIX BONPOCOB BTOPOCTENEHHbLIMMN);

HepaunOHa/IbHbIE METObI pa6OTbI co cnpaBquoM n

ApyronnmTepaTypoi;

HEeyMeHWE peLlaTb 3aga4vu, BbIMONHATL 3aaHNA B O6LLI,€M BUAE.

Henoueramu ABJIAIOTCA:

HepaLoHa/IbHbIE MPYEMbI BbIYMCIEHWNIA U NPe0bpa3oBaHuii;
HebpeXXHOe BbINO/IHEHWNE 3anuncel, YepTexel, CXeM, rpadnKoB.



