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MOACHUTENIbHAA 3ATTNCKA

Pabouyas nporpaMMa Mo MmaTteMaTuKe [N OCHOBHOW LUKOMbI COCTaBNeHa Ha OCHOBE
[LOKYMEHTOB:

1. ®epepanbHblil 3aKkOoH 0T 29.12.2012 Ne 273-d3 «0O6 o6pasoBaHun B Poccuiickoi
depepaunn» (B ped. degepansHoro 3akoHa ot 07.03.2018 Ne 56-P3).

2. MocTtaHoBneHue lMpaButenbctBa P® o1 30.06.1998 Ne 681 «O6 yTBEpXAEHWUU MNEPeYHs
HapKOTUYECKUX CPefCTB, MCUXOTPOMHbIX BELLECTB M UX MPEKYPCOPOB, MOAJEXALMX KOHTPOIO B
Poccuiickoii depepaummn» (B pes. MoctaHoBneHus Mpasutensctsa PO o1 28 mapTa 2018 Ne 337).

3. Mpukas MwuHo6pHaykn Poccum ot 30.08.2013 Ne 1015 «O6 yTtBepxieHuun [lopsagka
opraHusauun 7 OCYLLEeCTB/EHNS o6pa3oBaTesibHOM [esATeIbHOCTH no OCHOBHbIM
o6LeobpasoBaTe/ibHbIM MporpaMmmamM - nporpammam HadasbHOro o6Liero, OCHOBHOMO 006LWero w
cpefHero o6ulero obpasosaHus» (B ped. npukasa MunHob6pHaykm Poccum ot 17.07.2015 Ne 734).

4. lMocTtaHoBneHne [TNaBHOro rocyfapCcTBeHHOro caHuTapHoro spada P® ot 29.12.2010 Ne
189 «0O6 ytBepxaeHun CaHlumH 2.4.2.2821-10 «CaHUTapHO-3NNAEMNONOrNYecKme TpeboBaHusa K
YCNOBMAM W oOpraHusaymm o6ydeHus B 06LW,e00pa3oBaTe/lbHbIX YUPEXAEHUAX, YTBEPXKAEHHbIX
MocTaHoBNEHMEM [1aBHOI0O rocyAapCTBEHHOro caHnuTapHoro Bpada P® ot 28.09.20r. Ne28 (CanllunH
2.4.3648 - 20);

5. Mpukas MwuHo6pHaykn Poccum ot 17.12.10 Ne 1897 «O6 yTBeEpXAeHUW (enepasbHOro
rocyapCTBEHHOro 0bpa3oBaTenbHOro CTaHJapTa OCHOBHOrO 00Llero obpasoBaHus» (B ped. NpuKasa
MuHo6pHayku Poccum ot 31.12.2015 Ne 1577).

6. MNMpuMepHas OCHOBHas 06pasoBaTesibHas MnporpamMma OCHOBHOrO 06LWero o6pa3oBaHUs.
OpobpeHa pelleHneM  (efepasbHOro  y4ebHO-METOAMYECKOr0  00beAuHeHWs No  obuiemy
obpasoBaHuto (Mpotokon ot 8 anpens 2015 r. Ne 1/15 // Peectp T[MpuMepHbIX OCHOBHbIX
obuieobpasoBaTenbHbIX nNporpaMm MuHMCTEPCTBO 06pa3oBaHUs M Hayku Poccuiickori degepaymm
[@nekTpoHHbI pecypc]. — URL: http://fgosreestr.ru/reestr.

7. TMpukaz MuHucTepcTBa npoceelleHnss Poccuiickoin deaepaumm ot 23.12.2020 r. Ne 766
"O BHECEHUN W3MeHeHWl B (hefepanbHblii MepeyeHb YYeOHWKOB, AOMYLEHHbIX K MCMONb30BaHWIO
npu peanu3aunyv MMEOLWNUX TFOCYAAPCTBEHHYO aKKpeauTauuio 06pas3oBaTesibHbIX  MporpaMm
HayasbHOro 06LWero, OCHOBHOrO 06uero, cpegHero obulero o06pasoBaHWsA  OpraHM3auusMu,
OCYLLEeCTBNAOWMMMN 06pa3oBaTe/lbHY0 [eATe/bHOCTb, YTBEPXAEHHbIN npukasom MuHUCTepcTBa
npoceeweHns Poccuiickoin defepaumm ot 20 mas 2020 r. Ne 254",

8. PacnopsxeHue lMpasutensctea PP ot 24.12.2013 Ne 2506-p «O KoHuenuuun pasButus
mMaTemMaTnyeckoro obpasoBaHua B Poccuiickoin degepaunm»


http://fgosreestr.ru/reestr

B ocHoBy pa3paboTKu nporpaMmMbl MOMOXeHa aBTOpckasa nporpamma gnsa obueobpasoBaTesibHbIX
LLIKOA, TMMHa3nin, nuuees: MatemaTuka: nporpammbl 5-11 knaccel /A..I". Mep3nsk, B.b. MonoHcKui,
M.C. Akup, E.B. Byuko. - M.BeHTaHa -I'pa, 2017; MaTtematunka:?— 11 knaccbl 6a30Bblil YPOBEHb
A. T. Mep3nsk, B. b. MonoHckuii, M.C. Akup, E. B. Byuko. — M.: BeHTaHa-Ipad, 2017.

Mporpamma obecneyeHa YMK gns 9 knacca astopoB A.I'. Mep3nsk, B.b. MonoHckuii, M.C. Akup.

LAnrebpa: 9 knacc: y4ebHMK ans yyawmxcsa obuieobpasoBaTefibHbIX yupexgeHuin A.l'. Mep3nsk ,
B.B. MonoHckuid, M.C. Akup. — M: BeHTaHa-I"pag, 2019.

2.Anrebpa: 9 knacc: Aupaktuyeckume martepuansl :( COOPHMK 3afay M KOHTPOJibHbIX pabot) A.l.
Mep3nsk, B.b. MonoHckuii, M.C. Aknp. — M BeHTaHa-Ipad, 2015.

3.Anrebpa: 9 knacc: meToamyeckoe nocobue /E.B. byuko, A.I'. Mep3nsik, B.6. TonoHcknin, M.C.
Aknp. — M: BeHTa-Ha-I'pad, 2015.

4.leomeTpusi: 9 Knacc: y4ebHUK Ans ydawmxcsa o6uieobpasoBaTenibHbIX yupexaeHuin /A.I. Mep3ansik,
B.B. MonoHckuid, M.C. Akup. — M BeHTaHa-Ipad, 2019.

5.l'eomeTpuna: 9 knacc: AuvaakTUuyeckne marepmansl :( COOPHUK 3afa4 U KOHTPO/bHbIX paboT) / Al.
Mep3nsk, B.b. MonoHckuii, M.C. Akup. — M: BeHTaHa-Ipag, 2015.

6. FeomeTpusa: 9 Knacc: meTogmyeckoe nocobue / E.B. byuko, A.I'. Mep3nsk, B. B. IMonoHckuii, M.
Akup. — M : BeHTaHa-I"pad, 2015.

JomuHupytowe unaeein yyebHOro Kypca sBfseTcs pasButve M (HOPMUPOBaHWE YHUBEPCASIbHbIX
yUebHbIX [eACTBUA AN OCHOBHOIO 06Llero o06pa3oBaHMs, KOTOpble AO0MKHbI 06ecnednTb
(hopMMpOBaHMe POCCUIACKON TPaXKLaHCKOW MAEHTUYHOCTU, KOMMYHUKATUBHbLIX KayecTB JIMYHOCTU U
6yayT cnoco6cTBOBaTh POPMMPOBAHUIO KNHOYEBOW KOMMETEHLUN - YMEHUIO YUNTHCS.

O[ZHON 13 OCHOBHbIX Liefie n3yyeHuns npegmeTta B 9 Knacce ABNSETCS pasBUTME MaTeMaTUYecKoro
MbILL/IEHNS Y YydYaluxcs, B TOM 4uC/ie U abCTpakTHOro TBOPYeckoro nogxoga. C TOYKM 3peHus
BOCMMUTAHUA TBOPYECKOW JINYHOCTU BaXKHO, UYTOOGbI B CTPYKTYPY MbILWIEHUS Yy4yalWnmxcs, Kpome
aNrOpUTMUYECKMX YMEHUIA W HaBbIKOB, KOTOpble C(HOPMYNMPOBaHbl B CTaHAapPTHbIX MNpaBunax,
(hopMynax, BOLW/IM 3BPUCTUYECKME TMpUeMbl, KakK o00Llero, TaKk W KOHKPETHOro XapakTepa.
MaTtematnyeckoe MblLLIeHe UTPaeT BaXKHYI0 PONb KakK B MPaKTUYECKOW, TaK WU B AYXOBHOW XXMU3HM
obulecTsa.

Ha un3yuyeHune npeameTa maTemaTmka B 9 Knacce B yyebHOM nnaHe 2021-2022 y4yebHOro roga
oTBefeHO 170 yacoB B rof, COOTBETCTBEHHO - 5 4acoB B Hefento ..M3 HUX Ha Mogynb «Anrebpa» - 3
yaca, Ha mMoaynb «leoMeTpus» - 2 yaca B HeAeno, BKIOYas 8 TEKYLLMX KOHTPO/bHbIX paboT Mo

anreépe, 5 KOHTPO/IbHbLIX PaboT Mo reomMeTpum.



NMNAHNPYEMBbBIE PE3YJIbTATbl OCBOEHUA COAEP>XXAHNA KYPCA
MATEMATUKN

N3yyeHne npegmeta MaTemaTMka MO [aHHOW nporpaMMe Crnoco6CTByeT (OPMMPOBaHUIO Y
yyalwmxca  NINYHOCTHbIX,  MeTanpegMeTHbIX M MpeAMETHbIX  pPe3ynbTatoB  00yudeHus,
COOTBETCTBYIOLMX TpeboBaHMAM (efepasbHOro rocyfapCTBEHHOro 06pa3oBaTeNnbHOro CTaHgapTta
OCHOBHOI0 06L1ero o6pasoBaHus.

JINYHOCTHbIE pe3ynbTaTbl:

1) BocnuUTaHWe POCCUIACKOWA TpakAaHCKON WAEHTUYHOCTU: MATPUOTU3MA, YBaKeHMsi K OTeyecTBy,
0CO3HaHUA BK/afla 0TEYECTBEHHbIX YUYEHbIX B Pa3BUTME MUPOBOI HayKw;

2) OTBETCTBEHHOE OTHOLUEHME K YYEHMI0, TFOTOBHOCTb M CMOCOGHOCTb O6yuyarlmxcs K
CaMopasBMTUIO U CaM006pPa30BaHNI0 Ha OCHOBE MOTMBALMK K 0BYUYEHWIO N MO3HAHMWIO;

3) 0CO3HaHHbIM BbIGOP M MOCTPOEHUE fanbHeillen NUHAMBMAYANbHONW TpaeKTopun o6pa3oBaHuA Ha
6a3e OPMEHTUPOBKYM B MMpe Npogeccunii 1 NpodeccnoHanbHbIX NPeAnoYTeHUI C YYETOM YCTOMRYMBBIX
no3HaBaTeNbHbIX WHTEPECOB, a TakKXe Ha OCHOBe (DOPMUPOBAHWUA YBaXKWUTENbHOIO OTHOLUEHWUA K
TPYAY, pasBuTue OMnbiTa y4acTns B COLMaNbHO 3HAYNMOM TPYAE;

4) yMeHMne KOHTPONMPOBATb MPOLIECC M pe3ybTaT yueOHOl 1 MaTeMaTUYeCKO AeATeNbHOCTHY;

5)KpVITVI‘-IHOCTb MbILLUNEHNS, NHULUMaTnBa, Haxoa4nBOCTb, aKTUBHOCTb npu peLleHnn
MaTeMaTUYeCKNX 3ajad.

MeTanpeameTHble pe3ynbTaTbl:

1) ymeHMe caMOoCTOSTEIbHO ONpefensiTh e CBOero 06y4eHus, CTaBUTb U POPMYNMPOoBaTh ANs cebs
HOBble 3aJa4n B yuébe, pa3BMBaTb MOTVBbI U MHTEPeChbl CBOEl NO3HaBaTE/IbHOM AesTeNbHOCTY;

2) YMEHMe COOTHOCUTb CBOW [EiCTBMS C NAaHMPYEMbIMU pe3ynbTaTaMu, OCYLLECTBAATb KOHTPO/b
CBOEl AeATeNbHOCTM B NpoLecce AOCTVKEHUS pe3ynbTaTa, ONpeaensTb cnocobbl AeNCTBUI B pamKax
NpeaioKeHHbIX YCNOBUIA U TpeboBaHWIA, KOPPEKTUpOBaTb CBOW [AEWCTBMA B COOTBETCTBMM C
N3MEHSAIOLLIENCA CUTyaLnei;

3) yMeHue onpefensiTb  MOHATUSA,  cO3gaBaTb  0006LLEHWS,  YCTaHaBNMBaTb  aHaIOrnu,
KnaccumumMpoBaTb, CaMOCTOATENbHO BblGMPaTh OCHOBAHMA U KPUTEPUU AN1S KNacCU(mKaLmm;

4) ymMeHVe yCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3M, CTPOUTb JIOTMYECKOE pacCyX[AeHue,
yMO3aKntoueHve (MHAYKTUBHOE, AefYKTUBHOE ¥ MO aHaNOoTUK) W AenaTb BbIBOAbI;

5) pa3BuMTME KOMMETEHTHOCTM B 061acTV MCNOMb30BaHUA WMHHDOPMAaLMOHHO KOMMYHUKALNOHHbIX
TeXHONIOTNiA;

6) nepBOHavanbHble MPEACTaBEHMA 06 MAEsX M O MeToAax MaTeMaTUKM Kak 06 YHMBEpCalbHOM
A3bIKE HayKW U TEXHWKU, O CPEACTBE MOAENMPOBAHUSA SBMEHUIA 1 NMPOLLECCOB;

7) yMeHWe BWAETb MaTeMaTMYeCKykt 3ajady B KOHTEKCTe MpPO6MeMHON cuTyauuu B ApYrux
AVNCUMNIMHAX, B OKPY>KAOLLEN XUZHU;



8) yMeHMe HaxoguTb B pPas3IMYHbIX WUCTOYHUKAX MWH(OpMaLUI0, HEOOXOAUMYK ANs peLleHus
mMaTemMaTU4ecKmMx 3aday, U NpeacTaBnATb €€ B MOHATHOW (hopme, NPUHMMATL PeLUeHne B YCMOBUAX
HEeMnosIHON NN N30bITOYHOW, TOUHOW MU BEPOSITHOCTHON MH(opMaL MK,

9) yMeHMe NMoHMMaTb U UCNOJIb30BaTb MaTemMaTUUecKne CpefcTBa HarnsgHocTu (rpaduku, Tabnuubl,
CXEMbI 1 Ap.) ANS UAMOCTPaLUN, MHTepnpeTaymm, apryMeHTauuu;

10) ymeHMe BblABWraTb rMNOTE3bl NPY PELEHUN 3aaum, NOHUMATb HEO6XOAMMOCTb VX MPOBEPKU;

11) NOHVMMaHMe CYLLHOCTU aNropUTMUYECKMUX MpPeanucaHnii 1 yMeHne [eicTBOBaTb B COOTBETCTBUM
C NPeasioXKeHHbIM anropMTMOM.

MpegMeTHble pe3ynbTaThl:
ANTEBPA
1) oco3HaHMe 3HaYeHUS MaTeMaTUKK A1 NOBCEAHEBHOM XMN3HN Ye/IOBEKA,;

2) npefAcTaB/eHMe O MaTeMaTMYeCKOl HayKe Kak cepe maTeMaTuyeckol AeATenbHOCTM, 06 3aTanax
eé pasBMTKA, 0 e€ 3HAUMMOCTMN NS Pa3BUTUSA LUBUAN3ZALNN;

3) pa3BuTUe yMeHWn paboTaTb C y4yebHbIM MaTeMaTU4YeCKMM TeKCTOM (aHanu3upoBaTb, W3B/EKaTb
HeobXoAMMY0 MH(OPMALUIO), TOYHO W T[PaMOTHO BblpaXaTb CBOW MbICAN C MNPUMEHEHUEM
MaTEMATMYECKOA TEPMUHONOIMM W CUMBOMIMKW, MNPOBOAMTbL  Knaccuukaumm, norvyeckue
000CHOBaAHUS;

4) BnafieHne 6a30BbIM MOHSATWUIAHBIM annapaToM MO OCHOBHbIM pa3fenaM CoAepXKaHus;
5) cucTemMaTMyeckme 3HaHUA 0 YHKLMAX W UX CBOWCTBAX;

6) MNPakKTU4eCKN 3Ha4nMMble MaTeMaTuyeCkne ymMeHUsa W HaBblKW, WUX TMPUMEHEeHWe K pPeLleHnto
MaTeMaTUYECKNX U HEMaTeEMaTUYECKUX 3afay npeanonaratouiee ymeHna:

7) BbINOHATL BbIYUCNEHUSA C AEACTBUTENLHBIMU YMACTAMU;
8) peluaTb YpaBHEHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHWIA N HEPABEHCTB;

9) pewaTb TEKCTOBble 33fayn apuPMeTUYECKUM CMocoO0M, C MOMOLLbLIO COCTaBNEHUSA W peLleHuns
YPaBHEHWIA, CUCTEM YPaBHEHWI Y HEPABEHCTB;

10) ncnonb3oBaTh anrebpanyeckuii A3bIK Ans ONUCaHWS MPeAMETOB OKPYXXAtOLLEro MUpa U CO3AaHus
COOTBETCTBYIOLLMX MaTEMATUYECKMX MOAENEN;

11) npoBepuTb NPAaKTUYECKME PaACUETbI: BbIYMUC/EHMS C MPOLEHTAMMW, BbIYUCNEHWUS C YMCNOBLIMM
nocneAoBaTeNbHOCTAMM, BbIUNCNIEHNS CTaTUCTUYECKMX XapakTepUCTUK, BbIMO/IHEHNE
NPUGAVKEHHBIX BbIYUCNEHNIA;

12) BbINOMHATL TOX/AECTBEHHbIe NPeobpa3oBaHMs paLMOHaIbHbIX BbIPOXKEHWN;
13) BbINO/IHATL OMepaLmn Haf MHOXeCTBaMMU;

14) uccnefoBatb (PYHKLMN U CTPOUTb UX FPatuKu;



15) uymTaTb ¥ MCMONb30BaTb WHMOPMaLMIO, MPeACTaBNeHHY B Buae Tabnuubl, AnarpaMmmbi
(cTon6uatoin nnm Kpyroso);

16) pewaTb NpocTeiLine KOMBMHATOPHbIE 3afaum
FTEOMETPUA
1) oco3HaHMe 3HaYeHNs reoOMeTPMM ANsi NOBCEAHEBHON XXU3HWN YENO0BEKa;

2) npeacTaB/ieHNe O FeOMETPUM Kak cthepe MaTeMaTMYeckoi AesTenbHOCTU, 06 3Tanax eé pasBuTUS,
0 eé 3HaYMMOCTV NS Pa3BUTUS LMBUIN3ALNMK;

3) pa3BUTUE YMeHWIl paboTaTb C y4yeOHbIM MaTemMaTU4YeCcKMM TEKCTOM (aHann3umpoBaThb, WM3BNEKaTb
HeoOXoAMMyH0 WHMOPMaLMI0), TOYHO W TPaMOTHO BblpaXaTb CBOM MbICIM C NPUMEHEHUEM
MaTeMaTM4Yeckom  TEPMUHONOTMM M CUMBOMIMKWA,  MNPOBOAMTb  Knaccuukaumm,noruyeckme
000CHOBAHWS;

4) BnageHve 6a30BbIM MOHATUIHBIM annapaTom Mo OCHOBHbLIM pa3fesiaM CoLepXXaHus;
5) cuctemaTnyeckume 3HaHUs 0 Urypax v ux CBOMCTBAX;

6) MpPaKTUYECKM 3HAUYMMblE TFeOMETPUYECKME YMEHWSI W HaBblKW, WX MPUMEHEHME K peLleHunto
reoMeTpUYecKnX N HereoMeTpUYecKnx 3agad, npeanonararoLlee yMeHUs:

7) mrypbl Ha NNOCKOCTH;

8) ucnonb3oBaTb reOMeTPUYECKUIA A3bIK 415 ONUCaHWUA NMPeLMeTOB OKPYXXatoLLero Mupa,;
9) n3mepaTb ANNHbI OTPE3KOB, BEMYMHBI YI/10B, BIYUCATL NAOWAAN (UTYp;

10) pacrno3HaBaTb M U306paXKaTb paBHble, CUMMETPUYHBIE U NOLOOHbIE (UrYpbI;

11) BbINONHATL MOCTPOEHNS FEOMETPUYECKMX (DUTYP C NOMOLLbIO LMPKYNA U TMHERKH;
12) ynTatb 1 UCNOMb30BaTh MHOPMaLUIO, NPeACTaB/EHHYIO Ha YepTexax, CXxemax;

13) NpoBOAUTL MPaKTUYECKME PacHETbI.

MnaHupyemble pe3ynbTaTbl 00y4YeHMA MaTeMaTUKe
Anrebpanyeckme BblpaxXeHUs
BbINYCKHUK HayynTCs:

- onepupoBaTb MOHATUAMM "TOXAECTBO", "TOX[AECTBEHHOe npeobpasoBaHMe", pellaTb 3agayu,
cofepxalme OyKBeHHble faHHble, paboTaTb C (hopMynamu;

- OMepupoBaThb NOHATUAMW "KBaApPaTHbIA KOPEHb", MPUMEHSATb €ro B BblUMCEHUSAX;

- BbIMOMHATL Npeo6pa3oBaHMe BbIPAKEHWUI, COfEPXKALLMX CTENeHW C LenbIMU MoKasaTensMu
KBaapaTHble KOpPHW;



- BbIMOMHATb TOXAECTBEHHble MNpeobpa3oBaHNA pauMOHaNbHbIX BbIPAKEHWA Ha OCHOBE MpaBwn
[eNCcTBUIA Haj MHOrOYIeHaMK 1 anrebpanyeckuMm gpobamu;

- BbINMOJ/IHATb pa3no>XeHne MHOro4sieHoOB Ha MHOXUTENN.
BbINYCKHUK MOAYYUT BO3MOXHOCTb:

- BbIMONHATL MHOrOLIAroBble MNpPeobpa3oBaHNs paLUMOHaNIbHbIX BbIPXEHWUA, MPUMEHAS LLUMPOKWIA
Habop cnoco60B 1 NPUEMOB;

- NPUMEHSATbL TOXAECTBEHHbIE NPeobpa3oBaHnsA ANS pelleHns 3a4aq M3 pas/iMyHbIX pasfgenoB Kypca.
YpaBHeHUA
BbINYCKHUK HayumnTCs:

- pewaTtb OCHOBHble BWAbl paLMOHAaNbHbIX YPaBHEHWIA C OfAHON MEepemMeHHOW, CUCTeMbl ABYX
ypaBHeHWUIA C ABYMS MepeMeHHbIMU; - MOHMMATb YpPaBHEHWE KaK BaKHEMLyl MaTeMaTh4ecKyto
MOfZeNb ANS ONMCaHUS U U3yYeHUst Pa3HOOBPa3HbIX peasbHbIX CUTYyaLuid, pellaTb TEKCTOBbIE 3a4aum
anrebpanyeckum MeTofoM;

- NPUMEHATL rpauyeckne NpeacTaBNeHUs ANS UCCNeJ0BaHNS YPaBHEHUIA, NCCNELOBaHNS W peLleHNs
CUCTEM YpPaBHEHWIA C ABYMSI NEPEMEHHBIMU.

BbINYCKHNK MNONYYUT BO3MOXXHOCTb:

- 0BNafeTb ChneuuanbHbIMWU MPUEMAMW PELUEHUS YpaBHEHWA U CUCTEM YpPaBHEHWIA; YBEPEHHO
MPUMeHSTb annapaT YpaBHEHWIA ANs pelleHWs pa3Hoo6pasHbIX 3a4ay M3 MaTeMaTUKM, CMEXHbIX
npeamMeToB, MPaKTUKK;

- MPUMEHATL rpauyeckme nNpeAcTaBNeHUs ANS WCCNeL0BaHUA YpPaBHEHWI, CUCTEM YpaBHEHWI
cofiepXalmx 6yKBeHHble KOSPPULMNEHTHI.

HepaBeHcTBa
BbINYCKHUK HayuuTCA:

- MOHMMaTb TEPMUHONOINKD W CUMBOJIMKY, CBA3aHHble C OTHOLIEHWEM HepaBeHCTBa, CBOICTBA
YMCNOBbIX HEPABEHCTB;

- pewatb /NIMHElHble HEepaBeHCTBA C O[HOW MEPeMEHHOW W WX CUCTEMbI, pellaTb KBajpaTHble
HepaBeHCTBA C OMOPOii Ha rpaguyeckue npeacTaBneHus;

- MPYMEHATbL annapaTt HepaBeHCTBa AN PelleHns 3a4ay UX pasMyHbIX pas3fenos Kypca.
BbINYCKHMK NOYYNT BO3MOXKHOCTb:

- 0CBOMTb pa3HOOOpasHble MPUEMbI [0Ka3aTeNbCTBA HEPABEHCTB; YBEPEHHO MNPUMEHSTb annapaT
HepaBEHCTB AN PeLleHns pasHO0BpasHbIX MaTeMaTMYeCKMX 3afad, 3afay U3 CMEeXHbIX MPeaMeTOB M
NPaKTUKW;

- MPUMeHATb rpauyeckne npeacTaBneHnUs LN UCCNefOBaHWA HEepaBeHCTB, CUCTEM HepaBeHCTB,
cogepkalmx 6yKBeHHble KO3IPULMEHTLI.



UuncnoBble MHOXeCTBa
BbINYCKHWK HayunTCs:

- MOHNMaTb TEPMUHONOTUKO N CUMBOJINKY, CBA3aHHbIE C MOHATUEM MHOXXeCTBa, BbIMO/IHATL Onepaunn
Hag MHOXXeCTBaMW;

- NICNONb30BaTb Ha4dYaslbHblE NPeACTaBAEHNA O MHOXXECTBE AGI7ICTBI/ITE!'IbeIX yucen.
BbII'IyCKHI/IK nosly4nT BO3MOXXHOCTb!:
- pa3BuBaTb npeacTtaBeHNE O MHOXKECTBaAX;

- pa3BuBaTb NpeACTaBNeHME O YMCMe W YUCMOBbIX CUCTEMAX OT HaTypasibHbIX [0 AeWCTBUTENbHbIX
Yncen; 0 POnu BbIYMCNEHWNIA B MPAKTUKE;

- pa3BmBaTb M YrnyouTb 3HaHWA O LECATUYHON 3anucu AeWACTBUTENbHbIX Yucen (Nepuojmuyeckue u
Hemepuogmyeckune gpobu).

DYHKLUMN
BbINYCKHNK Hay4nTCA:

- MNOHMMaTb W UCMNOMb30BaTb (YHKLMOHA/bHbIE MOHATUA, A3blK (TEPMUHbI, CUMBONUYECKME
0603HayeHuns);

- CTPOMTb rpatiuKM 3NeMEHTapHbIX (YHKLMIA, nccnefoBaTh CBOMCTBA YMCNOBLIX (DYHKLUIA Ha OCHOBE
N3yYeHUs NMOBEAEHNS VX TPadurKoB;

- MOHUMaTb (DYHKLUMIO KaK BaXKHEMLYH MaTemMaTUYecKyl MOAeNb /1 OMuCcaHWsi MpoLeccoB W
SIBNIEHWI OKPY>XKAlOLLEro MUpa, NPUMEHATb (YHKLMOHANbHBIA A3bIK ANS ONUCAHUA U UCCNEeA0BaHUS
3aBUCMMOCTEN MEXAY (PU3NYECKUMMN BENMUMHAMMN;

- MOHNMaTb N NCNOMb30BaTb A3bIK ﬂOCﬂe,ﬂ,OBaTeﬂbHOCTeﬁ (TepMVIHbI, CUMBOJINYECKHne 0603Haquvm);

- MPUMEHATb (POPMY/bl, CBA3aHHblE C apUPMETUYECKONW W TeOMeTPUYECKO nporpeccusmu, W
annapat, C()OPMMPOBAHHBIA MpPK U3yYeHUN APYTUX pa3fenoB Kypca, K peLleHnio 3aaad, B TOM Yucne
C KOHTEKCTOM M3 peasibHOW XM3HMU.

Bbl NMYCKHUK NOJTYYUT BO3MOXHOCTb!:

- MpOBOAMTbL UCCNefOBaHWUsA, CBA3aHHble C MW3Y4YeHWeM CBOWCTB (DYHKUMIA, B TOM u4ucne c
1CMOJb30BaHNEM KOMMbIOTEPA; HA OCHOBE TPaMKOB U3YUYeHHbIX PYHKUWUA CTOUTb 60Mee CNoXHbIe
rpaukm (Kyco4Ho-3afiaHHble, C "BbIKO/IOTBIMU" TOYKAMU U T. M.);

- MCNoMb30BaTb  (PYHKUMOHA/IbHblE MNPeACTaBNEeHUs W CBOICTBA  (DYHKUMA [N1sl  peLleHus
MaTeMaTMYeCKMNX 3afay W3 pas/IMuHbIX pPa3fenoB Kypca;

- pelwlaTb KOMOMHMPOBaHHbIE 3aJa4K C NPUMEHEHWEM (POPMYN N-FO YfieHa 1 CyMMbl N NepBbIX Y1eHOB
apu(METUYECKON N TFeoMeTPUYecKOl MpPOrpeccuid, MPUMEHss Npu 3TOM annapar ypaBHEHWIA K
HEepaBeHCTB;



- MOHMMaTb apUMETUYECKYD W TeoOMeTPUYECKYH NPOrpeccMm Kak (yHKUMU HaTypasibHOro
aprymMeHTa; CBs3blBaTb apUPMETUYECKYI MPOrpeccuto C NMHelHbIM POCTOM, FeOMEeTPUYECKYH - C
3KCMOHEHLMaNbHbIM POCTOM.

dnemeHTbl NPUKIaAHOK MaTeMaTUKM
BbINYCKHMK Hay4ynTCs:

- ucnonb3oBaTb B XOAe pelleHMs 3afay  3/ieMeHTapHble NpeAcTaBleHWsl, CBfA3aHHble C
NPUGNMKEHHBIMW 3HAYEHUAMUN BENIUUNH;

- NCMONb30BaTb MpPOCTeiiLve cnocobbl NpeACTaBNeHUS Y aHann3a CTaTUCTUYECKUX AaHHbIX;
- HaX0UTb OTHOCUTE/IbHYHD YacTOTY U BEPOSTHOCTb C/lyHaliHOro COBbITUS;

- pewaTtb KOMOUHATOPHbIE 3aja4M Ha HaX0XAeHWe Yyncia 06bEKTOB UM KOMOVHALMWIA.
BbINYCKHUK NOMyYNT BO3MOXHOCTb:

- MOHATb, YTO YMCNOBble [AaHHble, KOTOPble WCMOMb3YIOTCH AN XapaKTePUCTUKM O06BLEKTOB
OKPY)KaloOLLero  Mupa, SBASAIOTCS  MPEUMYLLECTBEHHO  NPUGAMKEHHBIMW, 4YTO MO  3anucu
MPUGNVKEHHBIX 3HAYEHWIA, cofepXaluxcs B MHHOPMALMOHHBLIX WCTOYHMKAX, MOXHO CYAUTb O
MOrpeLHOCTN NPUGANKEHNS

- MOHATb, YTO MOrpewHOoCTb pe3ynbTaTta BbIUNCNEHWNIA AOJDKHa 6bITb consmepmma C NOrpeHoCTbIO
NCXOAHbIX AaHHbIX;

- NpUoOGPEeCTU nepBOHAaYaNbHbIA OMNbIT OpraHM3auMm cbopa [AaHHbIX MNpU MPOBeAeHWM onpoca
06LLIECTBEHHOrO MHEHUS, OCYLLEeCTBNSATbL WX aHanu3, NpeAcTaBnAaTb pe3ynbTaTbl OMpoca B Buae
Tabnuubl, gnarpammol;

- npmo6peCT|/| onbIT nNpoBeAeHNA C]'Iy‘-IaVIHbIX IKCMEPMMEHTOB, B TOM 4Yucne C MNOMOLLbIO
KOMMNbKOTEPHOI0 MOAENNPOBaHUA, NHTEPNPETaLN NX PEIY/IbTATOB,

- HAYUYUTbCA HEKOTOPbIM CreunanbHbIM NpuéMam pelleHnss KOMOUHATOPHbIX 3aau.
eomeTpunyeckue urypsl
BbINYCKHUK HayunTCA:

* M0/1b30BaTbCA A3bIKOM FEOMETPUM AN OMMUCAHUSA MPEAMETOB OKPYXKAIOLLEro Mypa 1 UX B3aUMHOTO
PAcMoOXeHMs;

* pacnos3HaBaTb ¥ WK300paaTb Ha 4epTeXax W PUCYHKaxX TeoMeTpuyeckme QUrypbl m ux
KOH(MIypaumm;

* Haxo4UTb 3HAYEHUA OJIVMH JINHENHbIX 31EMEHTOB (UIyp WU UX OTHOLLEHUS, TPagyCHY Mepy YrioB
ot 0° go 180°, npuMeHas onpeAeneHunsl, CBOMCTBA M NMPU3HAKN PUIYP U UX 3NEMEHTOB, OTHOLLEHMWS
(uryp (paBeHCTBO, NofobMe, CUMMETPUK, MOBOPOT, NapasnsiesibHblil NepeHoc);

* OMNepupoBaTh C HaYanbHbIMU MOHATUSMU TPUTOHOMETPUM W BbLIMOMHATL 3NEMEHTapHble OonepaLum
Hag PYHKLUMSMW YT0B;



e pellaTh 337a4n Ha [0Ka3aTeNbCTBO, ONUPAsiCh Ha M3y4YeHHble CBOMCTBA (UIryp U OTHOLLEHWUIA MexXay
HAMW U NPUMEHSS N3YYeHHble METOAbl 0Ka3aTeNbCTB;

e pewaTtb HECN0XHble 3afayM Ha MOCTPOEHWE, MPUMEHSIi OCHOBHbIE aNrOPUTMbl MOCTPOEHUS C
MOMOLLH LIMPKYNS U NINHENKMN;

* pewaTb I'IpOCTeVILIJI/Ie niaHNMMETPUYECKNE 3adadn.
BbINYCKHWK NO/TYYUT BO3MOXXHOCTb:

* OB/MaZleTb METOJAMM PELUEHMS 3afja4 Ha BbIYMCNEHMA W [OKA3aTe/bCTBA: METOAOM OT MPOTWBHOIO,
MEeTOAOM MoAobus, MeTofoM nepebopa BapuaHTOB U METOAOM FEOMETPUYECKUX MECT TOYEK;

e MPUOGPECTU ONbIT MPUMEHEHWs anrebpamyeckoro M TPUFOHOMETPUYECKOro annapata U umael
ABWKEHUS NPY PELLIEHNN TeoMeTPUYECKMX 3aaay;

* 0BNlafeTb TPAAULMOHHOW CXEMOI pelleHns 3a4ad Ha NoCTPOeHUe C MOMOLLLIO LUPKYNS U IMHENKN:
aHann3, NOCTPOeHMe, LO0KA3aTeNbCTBO W UCCNEA0BAHNE;

* HayuMTbCHA pellatb 3afavynm Ha MOCTPOEHMe MeTOAOM reoMeTpMYecKoro MecTa TOYEK W, METOAOM
noaoo6us;

* NPMOGPECTN ONbIT BbINONHEHNS MPOEKTOB.
3MepeHne reomeTpnuyecKnx BeIMYmH
BbINYCKHUK HayumnTCs:

* ICNO/b30BaTb CBOCTBA M3MEPEeHWs A/IMH, NAOLWAAei 1 YIIOB NPy pelleHnn 3aaad Ha HaxoxaeHue
AJIMHBI 0TPe3Ka, ANNHbI OKPY>KHOCTM, ANVHbI AYTW OKPY>XHOCTW, FpafyCHO Mepbl YIna;

* BbIYMCNSATb NIOLWLAAM TPEYroNIbHUKOB, NPSIMOYTO/IbHUKOB, MapasfenorpaMmmoB, TpanewLmnii, Kpyros
CEKTOpOB;

* BbIUUCATb A/IMHY OKPY>KHOCTU, ANVHY AYTU OKPY>KHOCTMK;

e BbIYMCNATb ANMHbI NUHEAHbIX 3NEMEHTOB (UIyp W WX YrAbl, UCNonb3ys (opMynbl ANVHbI
OKPY)XHOCTMW W A/IMHBI AYTY OKPYXXHOCTK, (hOpMynbl noulaaeii uryp;

* pellaTh 3a4a4vM Ha [L0Ka3aTeNbCTBO C UCMONb30BaHMEM (DOPMYN ASIMHBI OKPYXXHOCTW U ANINHbI AYTY
OKPY>XHOCTK, hopmyn naowagen guryp;

* pewaTtb NpPaKTUYecKMe 3aflaym, CBA3aHHbIE C HAXO0X/AEHWEM FeOMeTPUYECKUX BeNUYUH (MCMOMb3yS
npy He06X0AUMOCTM CMPABOYHUKM U TEXHUYECKNE CPeACTBa).

Bbl NYCKHWK MNOJTYYUT BO3MOXXHOCTb!:

e BbIUMCNATbL NAoOWaAAM QUryp, COCTAaBMIEHHbIX W3 [ABYX WM 6Gonee NPsSIMOYTrO/IbHUKOB,
napannenorpamMmmMoB, TpeyrosbHUKOB, Kpyra v CEKTOpa;

e BblHUCNAATL  NNowagn MHOIOyrosibHVUKOB, ncnonb3ya  OTHOWEHMA  PaBHOBENIMKOCTU n
paBHOCOCTaBNEHHOCTU;



e MPUMEHSATL anrebpanyeckuii U TPUrOHOMETPUYECKUIA anmnapaT WU uaen ABVXKEHUS MPU PeLLeHum
3aa4 Ha BblYMCNEHMe NNoLLaAeii MHOTOYTrOIbHUKOB.

KoopanHatsl
BbINYCKHUK HayunTcs:

* BbIUNCNATbL A/IMHY OTPe3Ka M0 KOOpAMHATaM €ero KOHLOB; BbIYMC/IATb KOOPAUHATHI CepeauHbl
0TpPes3Ka;

* UCNO/b30BaTb KOOPAUHATHBIA METOZ A1 N3YUYEHUS CBOWCTB MPAMbIX U OKPY>KHOCTEN.
BbINYCKHMK MOMYYUT BO3MOXHOCTb:
* OBNaJleTb KOOPAMHATHLIM METOAOM peLleHMs 3afay Ha BbIYUC/EHUS U JOKA3aTeNbCTBa,;

e MPUOGPECTM ONbIT WCMOMb30BaHUA KOMMbIOTEPHLIX MPOrpamMM [N aHann3a YacTHbIX Cly4yaeB
B3aMMHOTO PaCMONIOXEHNS OKPYXKHOCTEN U NPSMBbIX;

* MPUOBPECTM OMbIT BbINOHEHNSA MPOEKTOB.
BeKTopbl
BbINYCKHNK Hay4yuTCA:

e OMepupoBaTb C BEKTOpPaMW: HaxoAWTb CYMMY W PasHOCTb [ABYX BEKTOPOB, 3afjaHHbIX
reoMeTpMYecKn, HaxoauTb BEKTOP, PaBHbIV NPOM3BEAEHUNIO 3alaHHOI0 BEKTOpa Ha Y1cno;

e HaxoAWTb ANS BEKTOPOB, 3afaHHbIX KOOPAMHATaMW: ANUHY BEKTOPa, KOOpAUHATbl CyMMbl U
pa3HOCTW ABYX W 6onee BEKTOPOB, KOOPAMHATbl MPOW3BEAEHWS BEKTOPa Ha YMCNO, MPUMEHSS Mpw
HEO6XO0AMMOCTM CoYeTaTe/bHbI, NEPEMECTUTENbHbIN W pacnpeaenvTeNbHbIA 3aKOHbI;

* BbIYMCNIATb CKaNsipHOe Mpou3BeAeHNe BEKTOPOB, HAX04MTb Yron Mexay BeKTopamu, yCTaHaBMBATb
nepneHANKYNSPHOCTb NPSIMBbIX.

BbINYCKHUK MONYYUT BO3MOXKHOCTb:
* OB/1aflETb BEKTOPHbIM METOAOM A4 peLlleHNA 3aaay Ha BbIYUCIEHUA U N0Ka3aTe/1bCTBa,

* NPMOGPECTM ONbIT BbINONHEHNS MPOEKTOB Ha TeMy.



COOEP>XAHWE YYEBHOIO NPEAMETA
Mopyns AJNITEBPA (102 vaca)
HepaBeHcTBa (21 yac)

Yucnosble HepaBeHCcTBa. OCHOBHble CBOMCTBa YMC/IOBbIX HepaBeHCTB. CNOXEHUe U YMHOXeHue
YMCNOBbIX HepaBeHCTB. OLEHMBaHME 3HAYEHUS BblpaXeHUs. HepaBeHCTBA C OAHOW MNEPEMEHHOA.
PelleHNe HepaBeHCTB C OfHOM MepeMeHHON. PaBHOCWU/bHbIE HepaBeHCTBA. YUMCNOBbIE MPOMEXYTKW.
JInHeHble 1 KBagpaTHble HepaBeHCTBa C OAHOM nepemMeHHON. CucTembl HepaBeHCTB C OfHOW
nepeMeHHOIA.

KBagpaTtuyHaa yHKUMA (32 vaca)

MoBTOpeHMe W pacliMpeHne cBefeHuid 0 PyHKumMu. CBoiicTBa (PyHKUMW. Kak MoCTpouTb rpafuk
hyHKuun y = kf(x), ecnm nssecteH rpagmk dyHkumm y = f(x). Kak noctponTb rpaukn QyHKUnUi y =
f(x) + b ny = f(x + a), ecnn nssBecTeH rpamk pyHkuumn y = f(x). KBagpatuuHasa qyHkumus, eé rpauk
M CBONCTBA. PelleHMe KBafpaTHbIX HEpPaBeHCTB. PelleHMe pauuoHanbHbIX HepaBeHCTB. MeToj
NHTepBanoB. CUCTEMbl YpaBHEHWI C [BYMS MepeMeHHbIMU. PelleHve 3a4ay C MOMOLLbIO CUCTEM
YPaBHEHWNI BTOPOW CTEMEHMN.

AneMeHTbl NPUKNagHOW MaTeMaTuky (21 yac)

MaTemaTyeckoe MOJEeNMpPOBaHNe, MPOLEHTHble pacyeTbl, abGCONOTHAas U OTHOCMTE/NbHas
MOrPeLHOCTI, OCHOBHbIe MpaBuna KOMBUHATOPUKM, YacToTa M BEPOSATHOCTb, CNY4YaiiHOro COObITUS,
KNacCMUYEeCKoe ONpefesieHne BePOSTHOCTM, HavabHbIe CBEAEHUS O CTaTUCTUKE.

Uwucnosble nocnefoBaTesibHOCTU (21 yac)

Yucnosble nocnenoBaTeNibHOCTU. KOHeYHble U 6eCKOHeuyHble nocnefoBaTenbHOCTU.  Cnocobbl
3afjaHns  nocnefosatefibHOCTU.  ApudmMeTuyeckas nporpeccus. CymMma N MepBbiX  U/EHOB
apuMeTnYeckoin nporpeccun. [eomeTpuueckasd nporpeccus. Cymma N MNepBbIX  YIEHOB
reomeTpuyeckoi nporpeccun. CBOICTBA YNEHOB apUPMETUYECKON N FeOMETPUYECKON MPOrpeccuil.
dopmynbl 06LLEro yneHa apuPMeTUUECKONn M reomMeTpuyeckoi nporpeccuit. Cymma 6eCKOHeYHO
reoMeTpUYecKol Nporpeccun, y Kotopoi |q | < 1

Moagyne TEOMETPUA
MHOroyronbHuKu (27)

TpeyronbHUKN. CUHYC, KOCUHYC, TaHr€HC, KOTAHFeHC OCTPOro yrna npsMoyrofibHOro TpeyronibHuKa
nyrnos ot 0 go 180. dopmynbi, ces3bIBaIOWME CUHYC, KOCMHYC, TAHFEHC, KOTAHTEHC OAHOMO W TOTO
Xe yrna. PelleHue TpeyronbHUKOB. Teopema CMHYCOB W TeOpeMa KOCUHYCOB. MHOFOYrofibHUKM.
MpaBUNbHbIE MHOTOYTONLHUKM W X CBOMCTBA.

JekapToBbl KOOpPAUHATLI Ha MJI0CKOCTU (12 yacoB)

dopmyna paccTosHUA Mexay [AByMs Toukamu. KoopauHaTbl cepefuHbl OTpe3ka. YpaBHeHue
(hUrypbl. YpaBHeHNE OKPYXXHOCTU 1 MPAMOIA. Y TNI0BOW KOIPPULMEHT NPAMONA.

BekTopb! (14 yacoB)



MoHsATMe BekTopa. Mogynb (anvHa) BekTopa. PaBHble BeEKTOpbl. Ko/MHeapHble BEKTOPBI.
KoopauHatbl Bektopa. CrioXeHWe W BblYMTAHME BEKTOPOB. YMHOXEHMe BEKTOpa Ha 4ucho.
CkanspHoe npowu3sefeHue BeKTopoB. KocuHyC yrna Mexay AByMS BEKTOpamu.

CeomeTpuueckme npeobpasoBaHus (10 vacoB)

MoHATME 0 npeobpa3oBaHUK uryp. OBuKeHWe urypbl. Bugbl ABUMXEHUS QUIypbl: napaniesnbHbli
MepeHoc, oceBas CUMMETPUSA, LeHTpaibHas CUMMETPUSA, NOBOPOT. PaBHble (urypbl. omMoTeTUs.
Mogobue uryp

dopMbl MPOMEXYTOUYHO N UTOFOBOM aTTecTaumn

MpomexyTouHasa aTTecTauma NpPoBOAUTCA B (DOPME TECTOB, KOHTPOJIbHBIX, CAMOCTOATE/IbHbIX
paboT. iToroeas arrectauus npefycmoTpeHa B suge tecta NMA.

TemaTtnyeckoe naaHMpoBaHue

Mogynb «Anrebpa»

Howmepy
poka

Tema pasfena, ypoka Konunuectso

yacos no KoppekTnposka
niaaHy
(NnpnmeyaHue)

1-2 lMoBTOpeHne Kypca 7-8 Knacca 2
rMABA HEPABEHCTBA 21
3-5 Uuncnosble HepaBeHCTBaA 3
6-7 OCHOBHble CBOWCTBA YMC/IOBbIX HEPABEHCTB. 2

CnoXeHue 1 YMHOXEHWE YMCOBbIX HEPaBEHCTB.

OueHMBaHMe 3HaUYeHNA BblpaXXeHUs.
8-10 3
1 HepaBeHcTBa C OfHON NepemMeHHOM 1

PelleHne JNIMHENHbIX HEPaBeHCTB C  OfHOM

nepeMeHHOR. YMcnoBble NPOMEXYTKM
12-16 5

CucTeMbl  JIMHENHbIX HEpPaBeHCTB C OAHOM

nepeMeHHOM
17-21 5

MoBTOpeHMe U cuUCTeMaTM3auus  y4e6HOro
MaTepuana



22

23

FMABA 2

KoHTponbHas pabota Ne 1

KBAOPATNYHAA ®YHKUWNA

24-26 MoBTOpeHMe W  pacluMpeHue CBefeHWid o
(DYHKLMM

27-29 CoiicTBa (PyHKLMM

30-31 MocTpoeHue rpadivka yHKUnmM y=f(x)
MocTpoeHue rpadukoB yHkuuii y= f(x)+b ny=
f(x + a)

32-35

36-41 KBagpatuuHas yHKLMA, ee rpaduk 1 CBOMNCTBa

42 KoHTponbHas paboTta Ne2

43-48 PelleHve KBaapaTHbLIX HepaBeHCTB

49-53 CunCTeMbl YPaBHEHWUIA C BYMS NEPEMEHHbIMU
lMoBTOpEHMe ©  cucTemaTmsauus  y4yebHOro
marepuana

54

55 KoHTponbHaa pabota Ne3

MaBsa 3 3NIEMEHTbl MPUKNALHOW

MATEMATUKWN

56-58 MaremaTnyeckoe MofenMpoBaHme

59-61 [MpoueHTHbIe pacyeTsl

62-63 ABCONOTHAA 1 OTHOCUTENbHAA MOTPELLHOCTM

64-66 OcCHOBHbIe npasuna KOMOMHATOPUKNY

67-68 YacToTa 1 BEPOATHOCTb C/ly4alHOro cobbITus

69-71 Knaccuyeckoe onpegenieHvie BepoATHOCTH

72-74 HauasibHble CBefleHNs O CTaTUCTUKE

75 lMoBTOpeHWe ¥ cucTemarusauus  y4yebHoro
marepuana

76 KoHTponbHasa pabota Ned

32

21



Maesa4 YWNCJ/IOBbIE MOCNEAOBATE/IbHOCTN

77-78 Yncnosble nocnefoBaTelbHOCTY

79-82 ApumeTnyeckas nporpeccus

83-86 Cymma n nepBbiX YIEHOB apuU(IMEeTMUUECKOW
nporpeccun

87-89 "eomeTpuyecKasa nporpeccus

90-92 Cymma N MnepBbIX UYIEHOB T[EOMETPUYECKON
nporpeccuu

93-95 Cymma 6eCKOHEYHOW reoMeTpuYecKoi
nporpeccuu

MoBTOpEHMe U  cucTemaTuzaums  y4ebHOro
martepmana

96

97 KoHTponbHas paboTta Ne5

98-101 MoBTOpeHMe ¥ cucTemMaTmsauma y4yebHOro
maTtepuana 3a Kypc anrebpbl 9 Knacca

102 MNToroeas KOHTpo/bHasa paboTa

NTOIro :102 YACA

MOAOY/NIb « TEOMETPUA»

Homepypoka Tema pasgena (ypoka)

1-2 lNoBTOpeHMe Kypca reometpun  7-8
Knacca

Mnasa 1. PELLEHWE TPEYT OJIbHNKOB
3-4 TpuroHomeTpuyeckne yHkuuu yrna ot 0
o 180

5-8 Teopema KOCUHYCOB

21

KonnuectBo KoppekTnposka(
yacos npumMeyaHue)

no nnaHy

17

2



9-11

12-13

14-17

18

19

[naBa 2.

20-23

24-27

28

29

[CnaBa 3.

30-32

33-35

36-37

38-39

40

Teopema CUMHYCOB

PelueHne TpeyronbHUKOB

dopmMynbl  ANS  HaXOXAeHUs  nowaan
TpeyrosbHuKa

rMoBTOpeHWe ¥ cucTemaTu3aumus ydyeGHOro
maTepuana

KoHTposibHasa pabota Nel

MPABUNJIbHbIE MHOIOYT OJIbHUNKW

MpaBWNbHbIE  MHOFOYTOMBHUKA U UX
CBOWCTBa

[nnHa okpy>XHocTh. MNnowans Kpyra

rMoBTOpPeHWe U cucTemaTusaums y4vebHOro
maTepuana

KoHTponbHasa pabota Ne2

JEKAPTOBblI KOOPONHATDI

PacCTosiHME Mexay [ABYMs Toukamu C
3aflaHHbIMK  KoopauHaTamMu. KoopanHaTthl
cepeayiHbl 0Tpeska

YpaBHeHUe Gurypsl, ypaBHEHNE
OKPY>XHOCTH

YpaBHeHWe npsmoit

YTnoBoi KO3(pUUNEHT NpAMON

rMoBTOpPeHMe ¥ cucTeMaTm3auus ydye6GHOro
maTepuana

10

12



41 KoHTponbHas pa6oTta Ne3

["naBa 4. BEKTOPbBI

42 lNMoHATMe BeKTOpa

43 KoopavHatbl BekTOpa

44-47 CnoXkeHne 1 Bbl4MTaHNE BEKTOPOB

48-50 YMHOXeHVe BEKTOpa Ha Y1cho

51-53 CkansipHoe npoun3BefeHre BEKTOPOB

54 lMoBTOpeHWe M cucTemartmsaumsa y4vebHOro
mMaTepuana

55 KoHTposibHaa paboTta Ne4

MnaBa TEEOMETPUYECKUWE

NMPEOBPA3OBAHUNA
[BuxeHne.

56-57

58-59 OceBas cuMmeTpus

60-61 LleHTpasibHasg cCMMMETPUS, NOBOPOT

62-63 omoTeTusa, nogobue quryp

64 MoBTOpeHME U cUCTeMaTM3auUWst Y4eBGHOro
maTepuana

65 KoHTponbHasa pabota Neb

MoBTOpeHWe 1 cucTeMaTmU3aLns y4ebHOro maTeprana 3a

14
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Kypc reometpumn 9 Knacca

66-67 MoBTOpeHWe W cucTemaTusaums yyebHoro 2
marepuana 3a Kypc reometpumn 9 knacca

68 VTorosass KoHTpo/nbHasA paboTa 1

NToro 68 yacos

YYEBHO-METOANYECKOE OBECIMNEYEHWE ANCUNTJTNHDI

CMNCOK PEKOMEHAYEMOW NUTEPATYPbI

HopMaTuWBHbIE JOKYMEHTbI:

1 depfepaNibHbI - rOCYAApCTBEHHbIA  06pa3oBaTefibHbIA  CTaH4ApPT  OCHOBHOro  06LLero
06pasoBaHus.
2. MpumepHble nporpamMmbl  OCHOBHOro 06uwero o6pasosaHusa. Matematuka. (CtaHgapThbl

BTOPOro nokoseHus.) — M.: INpoceeleHune, 2010.

3. Mporpammbl  06Lieobpa3oBaTe/ibHbIX yupexzaeHuin. [eometpusa. 7 - 9 knaceel / T.A.
BypmucTposa. - M.: lNpocseweHune, 2011.

4. Mporpammbl  06LLLe06pa3oBaTeNbHbIX  yupexaeHuin. Anreépa 7 - 9 «knaceel [/ T.A.
bypmuctposa. - M.: lNpoceeweHune, 2011.

5. dopMnpoBaHMe yHMBEPCANbHbIX YUYEOHbIX [JEACTBUIA B OCHOBHOW LLKOME: cucTema 3afgaHuii /
A.l'. Acmonos, O.A. KapabaHoBa. — M.: lNMpoceewleHne, 2010.

6. MartemaTtumka: nporpammbl: 5-9 knaccel /A.I'. Mep3nsk, B. b. MonoHckuii, M. C. Akup, E. B.
Bbyuko. -2 wu3a., gopab. - M.: BeHTaHa-Ipad, 2012. - 112 c.

YUebHO-MeTOANYECKMIA KOMMNEKT ;

1 Anrebpa: 9 knacc: y4yebHWK Ana yuvawmxcs obuieobpaszoBaTenbHbiX yupexpaenui [ A.l.
Mep3nsk, B.b. MonoHckuin, M.C. Aknp. — M.: BeHTaHa-Ipad, 2014.

2. Anre6pa: 9 knacc:  AuMpakTM4vecKue  maTepuasbi: nocobue  ana  ydvawmxcs
obuieobpasoBaTenibHbIX yupexgeHnuin / A.l'. Mep3nsak, B.B. MonoHckuii, E.M. PabuHosny, M.C.
Axknp. — M.: BeHTaHa-I"pa®d, 2015.

3. Anre6pa: 9 knacc: metoamyeckoe nocobue / E.B. byuko, A.I'. Mep3nsk, B.b. MonoHckuii,
M.C. Akup. — M.:BeHTtaHa-Ipad, 2015.

4. TeomeTpusa: 9 Knacc: y4yebHUK Ans ydawmxcs o6lieobpa3oBaTenibHbIX yupexaeHuii / A.l.
Mep3nsik, B.b. MonoHckuid, M.C. Aknp. —M.: BeHTaHa-Ipad), 2014.



5. MeomeTpusa: 9  Knacc:  AMAAKTMYECKME — MaTepuanbl:  MNocobue  And  ydauimxcs
obLieobpasoBatesibHbIX yupexaeHuin / A.l. Mep3nak, B.b. MonoHckuin, E.M. PabuHosny, M.C.
Akup. — M.: BeHTtaHa-Ipady, 2015.

6. Mep3nak A.l'., MonoHckunid B. B., Akmp M. C. l'eomeTtpusa: 9 knacc. Paboume Tetpagun - 2
yactu. - M.: BeHTaHa - pad, 2017

7. Epwosa A. I1., Fonobopoasko B.B. Anrebpa. MNeometpua. CamoCTOATE/IbHbIE U KOHTPOJIbHbIE
paboTbl ans 7 knacca. M.: Nnekca, 2008.

8. Epwosa A.MN. COOpHMK 3afaHUin AN TeMaTU4Yeckoro U WUTOrOBOr0 KOHTPONSA 3HaHWA.
eomeTpua. 7-9 knacc - M.: Nnekca, - 2013

OJOMONTHNTENIbHBIE ANAAKTNYECKWE MATEPUNADbI

Bug HanmeHoBaHune Tembl

Tabnuubl Anrebpa Bce Tembl Kypca

Tabnuupl MeomeTpus. Bce Tembl Kypca

Mogenu Ky6, nupamuaa, npsMoyrofbHbili  CTepeomeTpus.

MHOTIOrpaHHWKOB napannenenunep MHororpaHHukn.  PelueHue
3agaq.

Mogenu Ten spalleHuns LmnnHgp,  KOHyC, YyCeuyeHHbIi CTepeoMeTpus.

KOHYC
Tena BpalleHnsa. PelleHune

3apau.

KpuTepnn 1 HOPMbI OLEHKWN 3HAHWIA, YMEHWUI 1 HaBbIKOB 00Yy4aloLLMXCa Mo MaTeMaTUKe.

1. OueHKa NUCbMEHHbIX KOHTPO/IbHbIX PaboT 06yyatoLmMxcs rno matemMmaTuKe.

OTBeT oueHNBaeTcH

OTMeTKOM «5», ecnu:

-paboTa BbINOMHEHA MOMHOCTLIO;

-B JIOTMYECKMX PaCcCYXXAEHUAX U 060CHOBAHUM peLleHns HeT Npo6enios 1 OLWNBOK;

-B PELLUEHUN HET MaTemaTuyecKnx on60K (BO3MOXHA OfHa HETOYHOCTb, OMUCKa, KoTopas He
ABNAETCA CNEeLCTBMEM HE3HAHWA WM HEernmoHMMaHWsa y4ebHOro mMarepuana).

OTMeTKa «4» CTaBUTCSA B CEAYIOLLMX CyYasx:

-paboTa BbIMOSHEHA MONHOCTbI, HO OGOCHOBAaHWSA LUArOB PeLIEeHWUs HEeLOCTaTOYHbI (EC/n
yMeHVe 060CHOBbIBaTb PACCYXKAEHNS He BNANOCH CMeluaibHbIM 06bEKTOM NPOBEPKMN);

-A0ONYyLLEeHbl 0fHAa OLWIMGKA MAK ecTb [Ba - TP HeAouéTa B BbIKNaAKax, PUCYHKax, yepTexxax
nnn rpadurkax (ecnv 3T Buibl paboT He SBASAUCH crelnaibHbIM 06beKTOM NPOBEPKM).



OTMeTKa «3» CTaBUTCS, EC/NU;

-fonyLleHo 6onee 04HONM OLWMOKKN MK 6onee ABYX - TPEX HEAO0YETOB B BblKNafdKax, YepTexax
nnn rpadukax, Ho obyvatowminca obnagaet 06a3aTeNbHBIMU YMEHUAMU MO NPOBEPSEMON TEME.
OTMeTKa «2» CTaBUTCS, eC/U;

-[ONYyLLUEHbl CYL|ECTBEHHbIE OLWMOKK, MOKas3aBlwMe, 4TO oObyuvatowmiica He o6nagaet
0653aTe/IbHbIMW YMEHUSIMUN MO LaHHOM TeMe B NMOJSHOW Mepe .
OTMeTKa «1» CTaBUTCS eC/u:

- paboTa nokasana NosHoe OTCYTCTBME Yy 06yyatoLLerocs 06a3aTefibHbIX 3HaAHWA 1 YMEHWIA NOo
NPOBEPAEMO TEME WM 3HAYMTeNlbHaA YacTb PaboTbl BbIMOSHEHA HE CAMOCTOATE/NBHO.

YunTenb MOXeT MOBbICUTb OTMETKY 38 OPUTMHabHbI OTBET Ha BOMPOC WM OPUTMHANIbHOE PeLLeHmne
3aflaun, KOTOpble CBMAETENbCTBYIOT O BbICOKOM MaTeMaTMYecKOM pa3BUTMM 06yuarollerocs; 3a
pelleHne Gonee CNOXHOW 3afayn WNM OTBET Ha 6OMee CNOXHbIA BONPOC, MNpeanoXKeHHbIe
06yuyatoLLeMyCs LJONO/HUTENILHO NOC/E BbINOMHEHUS UM KaKUX-N60 APYruX 3adaHnii.

2.0UeHKa YCTHbIX 0TBETOB 06y4YatoLMxcst No MaTeMaTuKe.

OTBeT OLEHNBAETCA OTMETKOM «5», eCIN YUEHUK:

-MONHO PACKpbIN codepXaHne maTepuana B 06beme, NPeayCMOTPEHHOM MpoOrpaMmoi u
Yy4ebHUKOM;

-U3N0XWN  MaTepuan  rpaMOTHbIM  A3bIKOM, TOYHO  WUCMOMb3yA  MaTemMaTUYecKyHo
TEPMWUHONOTNIO U CUMBOJIMKY, B ONpPeAeNeHHOl NOrMYeckoi NocneaoBaTeNbHOCTH;

-MPaBWIbHO BbIMOHUA PUCYHKNM, YEPTEXM, rpaduKmn, ConyTCTBYOLME OTBETY;

-MoKasal YMeHMe WANCTPUPOBaTh TEOPUIO KOHKPETHbIMW NpvMepamu, MPUMEHATb ee B
HOBOW CUTyaL N NPV BbINOHEHUW NPAKTUYECKOr0 3afaHus;

-NPOAEMOHCTPUPOBAN  3HAHWE TEOPWUW  paHee  U3YYEHHbIX  COMYTCTBYHOLWMUX  TEM,
c(hopMMpPOBaAHHOE” M YCTOWYMBOCTb MCMO/b3YEMbIX MPW OTBETE YMEHWUIA U HABbLIKOB;

-0TBeYas CaMoCTOATeNbHO, 6e3 HaBOAALLUX BONPOCOB YUNTENS;

-BO3MOXHbl OfHa - [B€ HETOYHOCTU MpPU OCBELLEHWE BTOPOCTEMEHHbIX BOMPOCOB WM B
BbIKNagKax, KOTOpbIe YYEHUK NIerko MCNpaBua Nocse 3amevyaHmnst yUuTens.

OTBeT OLEHNBAETCA OTMETKOM «4», eciun
- OTBET Y[OB/ETBOPSET B OCHOBHOM TPe6GOBaHMSM Ha OLEHKY «5», HO NpuW 3TOM WMeEeT OAUH W3
HEeLOCTaTKOB:

-B W3M0XEHUWM [onyleHbl Hebo/bluMe NpPo6enbl, He WCKa3uBLUEE MaTeMaTUYecKoe
CoflepXXaHue 0TBeTa;

-JONyLleHbl OAMH - [ABa HejoyeTa MNPV OCBELLEHWM OCHOBHOTO COAEPXXaHWs OTBETa,
MCMNpaBNeHHbIe NOC/E 3aMeYaHUS YUUTENS;

-AoNyLleHbl OWNGKa UM 6onee ABYX HEAOYETOB MPU OCBELLEHMM BTOPOCTEMEHHBIX BOMPOCOB
WAn B BbIKNafKax, IErko MCMpaBieHHble NOC/e 3aMeYaHUs yuuTens.

OTMeTKa «3» CTaBUTCS B CNeAyHOLWNX ClyYasX:

-He MOMIHO PAaCKpbLITO COAepXKaHWe MaTepuana (CofepXXaHWe M3M0XKEHO (parMeHTapHO, He
BCerga nocnefoBaTenbHO), HO MOKasaHO o06LWee MOHWMaHWe BOMPOCa M MNPOAEMOHCTPMPOBAHDI
YMEHMs, [OCTAaTOYHble AN YCBOEHWA MNPOrpaMMHOro MaTepuana (onpefeneHbl «TpeboBaHUAMM K
MaTeMaTM4YeCcKoin NOAroTOBKe 00YyUaOLIMXCA» B HACTOSALLE Nporpamme No MateMaTUKe);

-MMENNCb 3aTPYAHEHMS WM JONYLWEHbl OWMOKM B OMPeAeneHnun matemaTuyecKol
TEPMUHONOTNKN, YepTeXax, BblKNafKax, WMCMpaBAeHHble MOCNe HECKONbKMX HaBOAALLMX BOMPOCOB
yumTens;



-YYEHWK He CMpaBWNCA C MNPUMEHEHWEM TeopuMM B HOBOW CUTyauuu MpU BbIMNOAHEHUN
MPaKTUYECKOro 3afaHns, HO BbIMOMHWA 3aaHNs 0643aTe/IbHOro YPOBHSA CMIOXXHOCTM NO AaHHOW TeMme;

-NpuU  [0CTAaTOYHOM 3HAHMM TEOPEeTMYEeCKOro MaTepuana BbisiBeHa HefoCTaTOYHas
CPOPMMPOBAHHOCTb OCHOBHbIX YMEHWIA 11 HaBbIKOB.

OTMeTKa «2» CTaBUTCA B CNeAYHOLUX CNyYasx:

-He packpbITO OCHOBHOE COfepXKaHue y4ebHOro marepuana;

-06Hapy>KeHO He3HaHWe YYEHWKOM 60MblUeli WA Hambonee BaXHOW 4acTU Yy4yebHOro
marepuana;

-[ONyLleHbl OWMNOKN B ONpPeAeneHnn MOHATWIA, NpPU  UCMNOMb30BaHUW MaTeMaTU4ecKou
TEPMUHONOMUN, B PUCYHKAX, YepTexax uau rpadukax, B BblKnagkax, KOTOpble He NCNpaBneHbl nocne
HECKO/NbKNX HaBOAALLMX BOMPOCOB yumTens.

OTMmeTKa «1» CTaBUTCH, ecnu:
-YYEHUK O0OHApPYXWN MONHOe He3HaHWe WHEMOHMMaHWe W3y4yaemoro yde6HOro martepuana
WM HE CMOT OTBETUTb HU Ha OJUH U3 MOCTAB/IEHHbIX BOMPOCOB MOW3YYEHHOMY MaTepuany.

O6uas KnaccupmKaumsa owmnbok.

Mpn oOueHKe 3HaHWIA, YMEHUIA N HaBbIKOB 06y4YaloLMXca crnefyeT yYMTbiBaTb BCe OLLUNOKM
(rpybble 1 Herpyb6ble) N HEAOUETHI.

3.1. M'py6bbIMM CUMTAKOTCA OLUNOKN:

- He3HaHue OorpejeneHnss OCHOBHbIX MOHATWUMA, 3aKOHOB, MNPaBW/i, OCHOBHbLIX MOJIOXEHWUI
Teopuu, He3HaHue qopmyn, O0OWENPUHATLIX CUMBOMOB 0003HAYEHWUI BENUYMH, eLVHUL, WX
N3MepeHus;

He3HaHVe HaVMeHOBaHWI efVHWL, N3MEPEHUS;

HeyMeHUe BbleINTb B OTBETE NaBHOE;

HeyMeHue NPUMEHSTb 3HaHWA, aNroOpUTMbl AN PeLLeHns 3ajay;

HeyMeHWe fenaTb BbIBOAbI M 0600LeHNS;

HeyMeHUe YnTaTb U CTPOUTb rpafuku;

HeyMeHue Nonb30BaTbCA NePBOMCTOYHMKAMM, YHEOHUKOM U CIpaBOYHUKAMU;
noTepst KOPHA U/IM COXPaHeHMe NMOCTOPOHHEr0 KOPHS;

- oTOpacbiBaHMe 6e3 06BbACHEHWNIA OAHOMO M3 HUX;

- paBHO3Ha4YHble UM OLUNGKM;

- BbIYNC/INTE/IbHbIE OLUMOKM, C/IN OHU HE ABAIOTCA ONUCKOIA;

- NOTNYeCKmne oWnBKN.

3.2. K Herpy6bIM oLLIMGKaM cneayet OTHECTHU:

- HETOYHOCTb (OPMYNMPOBOK, ONpeAeneHui, MOHATUA, Teopuid, BbI3BaHHAs HEMOSIHOTOW
oxBaTa OCHOBHbIX TMPU3HAKOB OMNPEeLEeNsemMoro MOHATUA WU 3aMEHOM OAHOro - [ABYX M3 3TUX
NPW3HaKOB BTOPOCTENEHHbLIMU;

- HETOYHOCTb rpafuKa;

- HepauuoHasibHbI MEeTO[ pelleHns 3afavyn UM HeAoCTaTOUYHO NPOAYMaHHbIA MnaH oTBeTa
(HapyLeHune Nornkn, NogMeHa oTAe/IbHbIX OCHOBHbIX BOMPOCOB BTOPOCTENEHHbIMM);

- HepaLuoHasnbHble METO/bl PaboTbl CO CMPABOYHOW W APYroil NUTepaTypoli;

- HeyMeHMe pelaTtb 3afayu, BbIMOMHATL 3a4aHNA B 06LLEM BUE.

3.3. Hego4vetamm aBnqaoTcs:
- HepauMoHanbHble MPUEMbl BbIYUCIEHNIA 1 NPeobpa3oBaHuii;
- HeOpeXKHOe BbIMOSIHEHUWE 3aMunCeR, YepTexein, cxem, rpatKoB.



