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MNOACHUTEJIbHAA SAMMNCKA

Pabouas nporpaMma rno reometpumn An4,9 knacca paspaboraHa Ha ocHoBe PefiepasibHOr0 rocy4apCTBEHHOr0 06pa3nBaTe/IbHOro
1 cTaHAapTa OCHOBHOIO 00LLEro 06pa3oBaHns, NaaHUpPyembiX pe3yibTaToB OCHOBHOMO 00LLEero obpasosaHus, MNpumepHoK
06pa3oBaTenbHON NporpaMmmbl Ha4aIbHOT o (CpefHero) o6Lero obpasoBaHuMs, aBTOPCKOW MporpaMmbl «I"eomeTpus»
w,;a (TYVMep3nsak; B.b.Monoueknity M;C.Akunp n gp.-6-e n3g.-M.:TpoceelueHve,-2021r.)

-re”*1'T;robecaé”®apMarn®»ble--[11 'KymreHTbl, obecneyrsatoLLme peanmsaumio nporpammsi:

1.

defepasibHbI 3akoH OT 29.12 2012 1, N 273-®3 "O6 0bpa3oBaHum B Poccuiickoin defepauum» (cT. 2, nn.9, 10).
denepanbHbIA  TOCYAapCTBEHHbLIN 00pa3oBaTe/lbHbI  CTaHAAapT OCHOBHOrO 06LLEro 06pa3oBaHusA, YTBEPXKAEHHbIN
nprvkasom MuHWCTepcTBa 06pa3oBaHMs N Hayku Poccuitickon ®egepaupm ot 05.03.2014 Ne 1089. (B pefakumm ot 23.
06. 2015r.)

Mprkas MwuHuCTepcTBa 06pa3oBaHWA UM Hayku Poccuiickoin depepaumm Ne 1576 oT 31.12.2015 «O BHeCeHUM
n3meHeHnin B ®rOC HOO, yTBepXKaeHHbIN nprkazoM MOuH P® ot 06.10.2009r. Ne 373»

Mpuka3 MuHuctepctea lMpoceewenns PP ot 08.05.2019 N 233 «O BHeCeHUM U3MEHeHWIn B (hefepasibHOM, nepeyHe
Yy4eOHMKOB, PEKOMEHAYeMbIX K WCMOMb30BAHUIO MpUW peasin3aumv UMEKOWNMX TFOCYLApCTBEHHYIO aKKpeauTaumio
0bpa3oBaTe/ibHbIX MPOrpaMM Haya/bHOro 06LEero, OCHOBHOI0O 06LLEro, cpeHero o6LLero 06pa3oBaHNs»

OcHoBHas obpa3oBatefibHas nporpamma MBOY «OcHoBHas wkona Ne5» M'MKIro

Mporpamma BocnmTaHnsa MBOY «OcHoBHas wwKona Ne5» Ha 2021-2025 yyebHble rofa.

YyebHbih nnaH MBOY «OcHoBHasg wkona Ne5» MKIrO.



OBLLAA XAPAKTEPUCTUKA YUHEBHOI' O MNMPEOMETA

B Kypce YC/IOBHO MOXHO BbIAENWTb CEAyHOLMNE COAepPXKaTeNbHble NMHUN: «HarnsaHas reomeTpus», «FeoMeTpuyeckme
urypbl», «3mepeHne reoMeTpUUecKUX BenMUMH», «KoopamHaTbl», «BeKTopbl», «JlorMka M MHOXECTBa», «IeoMeTpusi B
MCTOPMYECKOM Pa3BUTUM.

AK::  Matepran, OTHOCAWMIACA K NUHWKM «HarnsgHas reomeTpusi» (3NeMEeHTbl HarnsAaHOM CTepeoMeTpuM), Crnoco6CTBYeT
3L A\haaBMTMHO.NPOC. TPAKCTHEHHH! XLLIPeACTaBeANIA 06yYarOLLMXCSA B paMKax U3yUeHWst NNaHUMETPUMN. b

0ee . *CoaepxaHue pasnenoB «I eomeTpuyeckne GuUrypbi»: n;«3mepeHne reOMeTpUYecKnX BEMYMH» HaLENeHO Ha MOoNy4veHune

;' - KOHKPETHbIX 3HAHWIN O TeOMETPUYECKON (PUrype KakK BaXXHenLLe MaTeMaTUYeCcKon MOZeN A1 OMvCaHUsA OKPYXKatoLwero Mupa.

« BOlK.CuCTemMaTMYeCKoe W3yyYeHWe CBOWCTB TeOMETPUYECKUX (Uryp MO3BOIMT pPas3BUTb JIOTUYECKOE MbILWIEHNEe W MoKas3aTb

: V-"NPUMEHEHNe 3TUX CBOWCTB MPU PeLleHnUn-3aad; BbIYMCIUTENIbHOTOMOKOHCTPYKTUBHOIO XapakTepa, a Takke Mpu peLleHum
NMPaKTUYeCKMX 3agau.

;- Matepuan. oTHocaLLiros:-:.K :coaepykaTesib-BbIM-.IMHNAMN«KOOPANHATLI» N «BeKTOpbl», B 3HAYUTENbHOW CTEMEHW HeCcET B
n  :.cebe MeXnpeAMeTHble: 3HaHMS, KOTOPble HaxXOAAT MPUMEHEHWEe KaK .B Pas/MYHbIX MaTeMaTUYeCKUX AUCUMNAMHAX, Tak U B
CMEXHbIX NpeameTax.

U; OCOGEHHOCTBIO NMHUM «JTOTMKANTMHOXECTBa» SIBNSETCA TO, YTO”MpPeACTaBNeHHbIi 34eCh MaTepuan NpevMyLLecTBeHHO
M3y4yaeTca Mpy PacCMOTPEHUNPa3NNYHBLIX BOMPOCOB Kypca. COOTBETCTBYHOLMIA MaTepuas HaleneH Ha MaTeMaTUYeckoe
Pa3BUTKE YYalLMXCs, (DOPMUPOBAHME Y HUX YMEHUSI TOYHO, CXKATO W SICHO M3naraTb MbIC/IN B YCTHOM W MUCbMEHHOW peyM.

JInHns «CeomeTpus B UCTOPUYECKOM Pa3BUTMU» NpefHa3HayeHa Ans (opMMpoBaHMS MpPeACTaBNeHWA 0 reoMeTpumM Kak
YacTW YeNOBEYECKOW KyNbTypbl, A5 OOLLEro pa3BUTUSA LLKONbHUKOB, [/ CO3[aHNs KYNbTYPHO-UCTOPUYECKOI cpeabl 06yUeHMs.

Llenn v 3agaun Kypca

LlensiMM oCHOBHOrO 06LLEro 06pa3oBaHMs C YYETOM CrieLMdmKn yuebHOro npeameTa «FeoMeTpus» SBNSKOTCS:

¢ NOCTWOKEHUE O6y‘-IaPOLLI|I/IMCF| N1aHNPYEMbIX pPe3y/bTaTOB: 3HaHWM, yMeHMM, HaBbIKOB, KOMI'IETGHLU/II7I n
KOMMNETEHTHOCTER, onpegenaemMbix NIMYHOCTHLIMW,  CEMENHbIMMU, O6I.I.I|eCTBeHHI:>IMI/I, rocygapCTBeHHbIMU
I'IOTpe6HOCTF|MI/I N  BO3MOXXHOCTAMMU o6yqammer00ﬂ cpeaHero  WKOJ/IbHOro BO3pacTa, WHANBUAYa/1bHbIMA



0COBEHHOCTSAMM €ro pa3BuUTUS U COCTOSHWA 3[40PO0BbS;

* CTaHOB/IEHME N Pa3BUTME NINYHOCTU 0OYYatOLLErocs B ee CaMOObITHOCTU, YHUKAIbHOCTU, HEMOBTOPUMOCTM;
: * CO3HaTe/IbHOe OB/afeHMe 00Y4YaloLMMUCA CUCTEMOWN FEOMETPUYECKUX 3HAHWI U YMEHWA, HEOOXOAMMbIX B
MOBCEAHEBHOM YXWN3HW A/151 N3YUYeHNA CMEXHBIX AUCLMUMIMH U NPOAOIHKEeHMs 06pa3oBaHus;

By& Yy ¢ * pasBUTME Yy O0OYy4YaloLMX MNPOCTPAHCTBEHHOIO - BOOOPAKEHWMS W NIOTUYECKOTO  MbILL/IEHWS,,  NYTEM
' Y e e CUCTEMATUYECKOTO U3YUeHWsi .CBOCTB TeOMETPUYECKMX (UIyp Ha MNIOCKOCTM W B MPOCTPAHCTBE A0 YPOBHS
N - NMO3BONAIOLLEr0 YBEPEHHO MCMOMb30BATh UX MPY PELLEHMM 3a/1aY BbIYMCIUTENBHOTO U KOHCTPYKTUBHOIO XapaKTepa;

* MOHWMaHUA MPUHLMMNOB YCTPOMNCTBA W WCMO/b30BAHWUA COBPEMEHHOW TEXHUKW, BOCMPUATUAA HayUHbIX W
TEXHUYECKMX NOHATUI N AEN. _

OsnageHve 00y4YaloMMNCA CUCTEMOI FeOMETPUYECKMX 3HAHWA U YMEHWIA HeoOXOAMMO B MOBCEAHEBHOWN >KU3HU, .1
A TT<U3YYeHUS CMEXHbIX AUCLMUMNINH U NPOLO/IKEHMS 06pa3oBaHuS.

;4/paKTnyeckas 3HAYMMOETLLO LLKONBbHOIO KypCa TreoMeTPUNn o6ycn03neHa TEM, 4TO €ro OOBLEKTOM SBNAOTCA

N, TE35H3I;eMpoclpancTBeHHbIe (*)OprI-)K)KOFlI/IHeeTBeHHBTe OTHOLUEHUA ,EI,GI‘/JICTBI/ITEI'IbHOFO-MI/Ipa.-I_QOMETpI/I‘-IECKaFI noAroToBKa H606XO,EI|I/IMa
ona nNoHMMaHuA MNPUHLKIMOB yCTpOVICTBa n. NCNOJb30BaHUA COBpeMeHHOVI TEXHUKKN, BOCMPUATUA Hay4YHbIX N TEXHUYECKUX

V . TOHATWIA © I/IAGVI. MaTemaTnKa SBNAeTCA A3bIKOM HayKn U TEXHWUKN. G ee- MOMOLLBbKO MOAENMNPYHOTCA N N3YyHalOTCA ABMEHNA U

npoueccol, nponcxoadiwime B npupoae. c o

[eoMeTpust ABNSETCS OAHWM W3 OMOPHbIX MPEeAMETOB OCHOBHOW LUKO/MbI: OHAa OOECMeYymBaeT W3y4eHne ApYrux
AUCUMNANH. B nepByto oyepedb 3TO OTHOCMTCS K NMpeaMeTam ecTeCTBEHHO- Hay4yHOro LKA, B YacTHOCTW K (n3mke. Pa3BuTue
NOTNYECKOr0, MbILLNEHNS YYalLMXCs NP 06yYeHUM TeOMEeTPUM CrOCOOCTBYET YCBOEHWHO NPeAMETOB MYMaHUTApPHOTrO LMKNa.
MpaKTnyeckne YMEHNst N HaBbIKM reOMETPUYECKOro XapakTepa HeoOXoAuMbl ANst TPY/AOBOI AeATeNbHOCTM M NPOgecCoHabHOM
NOAroTOBKM LIKO/IbHUKOB.

Pa3BuTMe Yy 00yuvatoLMX NPaBUbHbIX NPEACTaBNEHWA O CYLLHOCTV M MPOUCXOX/AEHUM FeOMETPUYECKMX abCTpaKLuii,
COOTHOLLEHMUWN peaslbHOro M WAEaNbHOMO, XapakTepe OTPaKeHUsi MaTeMaTUYecKoW HayKoW SBMeHWiA U NPOLECCOB peasibHoro
MUpa, MeCTe FeOMEeTPUU B CUCTEME HayK W PONN MaTeMaTUUecKoro MOJENMPOBAHWS B HAyYHOM MO3HAHUM W B MPaKTUKE
Cnoco6CTBYeT (hOPMMPOBAHUIO HAyYHOTO MUPOBO33PEHUS YyYalUMXcsl, a Takke (HOPMUPOBAHUIO KauyecTB MbILLIEHMS,
HEoOX0AMMbIX ANs afanTaluuy B COBPEMEHHOM WH(OPMaLMOHHOM OOLLIECTBE.



Tpebyss 0T 06yyaloWMX YMCTBEHHbIX W BOMEBbIX YCUAWUIA, KOHLUEHTPALMW BHUMaHWSA, aKTUBHOCTWU Pa3BUTOrO

BOOOPAXKEHWSI, TEOMETPUSI .pa3BMBAET HPABCTBEHHbIE YEPTbl SIMYHOCTU (HACTOMYMBOCTb, LIENEYCTPEMIEHHOCTb, TBOPYECKYH)

LL.',,., . .AaKTUBHOCTb,. CAMOCTOSITE/IbHOCTb, OTBETCTBEHHOCTb,:" TPYA0NO0ME, AUCUUMANHY W KPUTUYHOCTb MbILINIEHUS) U YMEHUE
- aPryMeHTMPOBAHO OTCTanBaTh CBOW B3rNsAbl U YOEXK/AEHMS, aTakXKe; CMOCOOHOCTb NPUHUMATL CaMOCTOSITE/IbHbIE PELLEHNS.

CeOMETPUS CYLLIECTBEHHO pacLUMpPSeT KPYro3op 00y4atoLinX, 3HAaKOMSI UX C UHAYKUMER 1 aefyKuuneli, 0600LIEHNEM W
KOHKpeTM3aLmeld, aHaM30M U CUHTE30M, Knaccutmkaumeid 1 cuctematusaumels, abCcTparpoBaHUEM, aHaornein. AKTUBHOE
exaTT::  WCMO/Mb30BaHMe 3aay Ha BCeX 3Tanax y4eOHOro npouecca passrBaeT TBOPYECKME CMOCOOHOCTY LUKO/bHUKOB.

Mpn 06yYeHNU reoMeTpmMn (hoPMUPYHOTCA YMEHMSHXKOHABbIKA YMCTBEHHOIO TpyAa — MNIaHMPOBaHUE CBOE paboThl,

6 MOWUCK-paLMOHaNbHbIX-MYTeli eEUBBLINOMHEHNS, KPUTUYECKas .OLeHKa- pe3ynbTaToB. B npouecce 06yueHMs reoMeTpum LLIKONbHUKY

rT;MT  AOMKHbI HAyyMTbCA M3M1araTb CBOM MbIC/M SCHO:M MCYepnblBatoLLe, NAKOHWYHO U EMKO, MPMOOPEcTM HaBbIKM UYETKOrO,
W.T,-  aKKypaTHOro ¥ rpaMOTHOrO BbIMO/IHEHUS MaTEMATUYECKMX 3aniCeil.

BadkHelLLel -3aaueli’lLKoNbHOr0 Kypca reoMeTpun SBNSIETCS PasBUTKE NIOMMYECKOrO MbILLNeHMs yyalmxcs. Camu

- 00BbEKTbI TeOMETPUYECKMX-YMO3aK/OUeHUIA U MPUHATbIE B FeOMETPUM MpaBuia WX KOHCTPYMPOBAaHUS CMOCOGCTBYHOT
tjiCR—:;;. (hopMMPOBAHNIO YMEHWIT 060CHOBLIBATb M [0Ka3blBaTb CYXXAEHWS, NPUBOANTL YETKME OMpefeneHnsi, Pa3BMBatOT /IOrMYECKYHO
U ?"%S  UMHTYUUMIO, KPaTKO U HarnsAHO BCKPbIBAOT MEXaHW3M TOrMYECKMX NOCTPOEHWIA 1 yyaT UX NpUMeHeHM0. TemM camMbIM reomMeTpus
Vbl 3aHMMaeT Befyllee.- MeCTOUB (HOPMUPOBAHMM HAy4YHO-TEOPETUYECKOTO MbILLIEHMS LIKOMbHMKOB. PacKpbiBasik BHYTPEHHIOK

- T TapMOHMIO MaTeMaTuKu, (OpMUPYS MOHMMaHMe KPacoTbraX M3SLLEeCTBa MaTeMaTUUYECKUX PaCCyXXAeHWi, Ccrnoco6CTBys
- - BOCMPUSTUIO TEOMETPUYECKMX (POPM,; YCBOEHMIO MOHATMS CUMMETPUM, TEOMETPUSI BHOCUT 3HAYMTE/bHbIN BKIaJ B 3CTETUYECKOE
fei BOCMUTaHMe YuJalimxcs. Be u3yyeHue pa3BMBaeT BOOOPaXKEHME LLKO/bHWMKOB, CYLLECTBEHHO 0060rallaeT M pa3BUBaeT WX

MPOCTPaHCTBEHHbIEe NPeACTaBNEHNS.

MECTO YUYEBHOI'O KYPCA «TEOMETPUA» B YHEBHOM INJ1AHE

BasncHbI y4ebHbIl NnaH Ha U3yyYeHWe reoMeTpun B 9 KnacCce OCHOBHOM LLIKO/IbI OTBOAMT 2 y4ebHbIX 4acoB B Heaento B
TeueHue BCEro rofga oby4yeHus, BCero 68 ypokoB. B TOM uucne 14 KOHTPONbHbIX paboT, BKAKOUas MTOFOBYH) KOHTPO/bHYH
paboTy. YpoBeHb 00yYeHUs - 6a30BblIiA..
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NNAHNPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O MNPEAMETA (TEOMETPUA)

JINYHOCTHbIe pe3ynbTaThl
JINYHOCTHBIM pe3ynbTaTOoM U3yUYeHUs NpeameTa ABseTCA (POPMMUPOBaHME CNeLYHOLMX YMEHWIA N Ka4eCTB:
* YyBCTBO ropAocTy 3a cBOKO POAMHY, POCCUICKMIA HApoA 1 UcToputo Poccuu;
» Oco03HaHMe ponn CBOe CTpaHbl B MUPOBOM Pa3BUTUM, YBaXXUTE/IbHOE OTHOLLEHWE K CEMENHbIM LIEHHOCTAM, GepexkHoe
OTHOLLEHME K OKpPY)KatoLLEEMY MUPY.
* LlenocTHoe BOCMPUATIE OKPY>KAKOLLLEEr0 MMpa.
» Pa3BUTy0 MOTMBaLMIO?y4ebHON AeATeNIbHOCTU Y IMYHOCTHOIO CMbIC/A YYeHWs], 3aMHTEPeCOBaHHOCTb B MPUOOPETEHUMN U
pacLLUMPEHNN .3HaHNI 1 CNOCOBO0B AeCTBMIA, TBOPHECKUIA MOAXOA K BbIMOTHEHUIO 3aaHWiA.
* Pe(hneKCBHYIO CaMOOLIEHKY, YMEHWEe aHaIM3MPOoBaTh CBON AeNCTBUSA U YNPaBATb UMM,
* HaBbIK/ COTPYLHNYECTBA CO B3POC/IbIMU U CBEPCTHUKAMM.
* YCTaHOBKY;Ha 3[0PO0BbI 00pa3 XXM3HW, Ha/IMYMe MOTUBALMM K TBOPYECKOMY TPy4y, K paboTe Ha pe3ynbTar.
* He3aBMCUMOCTb M KPUTUYHOCTb MbILLIEHNS. y -
* Bons 1 HaCTOMYMBOCTL BAOCTVXKEHUN LEeNN. A YA o
MeTanpefMeTHble pe3ysibTaThbl
MeTanpeiMeTHbIM pe3y/ibTaTOM: U3yYeHNs Kypca SBNSeTCA (POpMUPOBaHNE YHUBEPCATbHBIX YYeOHbIX aencTBun (YY/L).
PerynaTusHble YY/:
* CaMOCTOATENbHO 06HapYXXMBATb N (YOPMY/IMPOBATb Y4ebHYH0 Npobsiemy, onpeaenaTsb Lens Y/,
* BblBWraTb BEPCUM peLLeHNs NpobsieMbl, 0CO3HABaTb (M MHTEPMPETMPOBaTb B Clyvae HEOOXOAMMOCTU) KOHEYHbI pe3y/bTar,
BbIGUpaTL CPeACTBa AOCTVKEHWNA Lie/IN U3 NPeAsIOXKeHHbIX, a TaKXKe UCKaTb UX CAMOCTOSTENbHO;
* COCTaBNATb (MHAMBUAYATILHO WKW B TPYMME) MNJiaH peLleHns npo6siembl (BbIMOSHEHNUSA MPOEKTA);
» paboTasd Mo nnaHy, CBepsATb CBOM [ENCTBUA C LeNbi U Npu HeOOXOAMMOCTU WUCNPaBATh OLUMOKM CaMOCTOATENbHO (B TOM
yuncre N KOPPeKTUpoBaTh MaH);
* B AManore ¢ yumtesieM COBepLUEHCTBOBATb CAMOCTOATENIbHO BblOpaHHbIE KPUTEPUM OLEHKM.

lNo3HaBaTeNbHbIE YY/:

* NPOBOAWTL HAONIOAEHME W IKCNEPUMEHT MOA PYKOBOLACTBOM YUUTENS;

* OCYLLECTB/ATb PaCLUMPEHHBIA NOMUCK MHOPMaLMK C UCMO/Mb30BaHNEM PecypcoB 6nbnmoTtek N VIHTepHeTa;

* OCYLLECTBNATL BblbOp Hanbosiee aPPeKTUBHBLIX CNOCOO0B peLleHns 3a4a4 B 3aBUCUMOCTU OT KOHKPETHbIX YC/IOBWA;
» aHaJIM31poBaTb, CpaBHMBATb, KNacCU(MLMPOBaTh U 0600LaTh (DaKTbl U ABMEHUS;

(Ll
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e 1aBaTb OMPEAENEHNSI NOHATUSM.

KoMMyHUKaTVBHble YY /!
* CAaMOCTOSITEe/IbHO OPraHn3oBbIBaTh Y4ebHOe B3avMOfeicTBMe B rpynne (onpefenstb oOWiMe Uenwn, [0roBapvBaTtbCs ApYyr C

ApYrom nT. 4.);
* B ANCKYCCUN YMETb BblABMHYTb apryMeHTbl U KOHTPapPryMeHThI;
* YUNTLCA KPUTUYHO OTHOCUTBLCA K CBOEMY MHEHMIO, C AOCTOMHCTBOM MpW3HaBaTb OLUMOOYHOCTb CBOEr0 MHEHUS U

KOPPEKTUPOBATb €ro;

* MOHMMasA MO3NLUMIO APYroro, pasnnyatb B'ero peun:: MHeHue (TOYKY 3peHus), [okasaTensCcTeo (aprymeHTbl), (akTbl (rMnoTessbl,

aKCVOMbI, TeopuK).

MNpegmMeTHbIe pe3y/bTaThbl

MpegMeTHLIM pe3yibTaTOM K3yYeHUs Kypca ABNsSeTCA COOPMUPOBAHHOCT b ClIEAYHOLLMX YMEHWIA:

y. -4t/ : "n

MNpeagmeTHasA 06nacTb «leomMeTpUs»

» MONb30BaTLCA rEOMETPUYECKMM A3bIKOM [/15 ONMUCAHNA MPeLMETOB OKPY>KatoLLLero Munpa;
[Breox-Ty « pacnosHaBaTh./i M306paXKaTh reoMeTprUUecKne (Urypbl, Pas3nnyaTh UX B3aMMHOE PaCcroOXEHNE; y _

* pacro3HaBaTb Ha YepTeXkax, MOAENAX U B OKPYXKatoLLeil 06CTaHOBKe OCHOBHbIE MPOCTPAHCTBEHHbIE TeNa; N
PEHTE:?-+ B npocTelilumx cnyyasx CTPOUTb Pa3BePTKMN MPOCTPAHCTBEHHbIX TEN; A
* BbIYUCNATbL NNOLAAW, NEPUMETPDLI, 00BEMbI MPOCTEMLLMX FeOMeTPUYECKNX uryp (Ten) no opmynam. .

icnonb3oBaTb NPMOBGPETEHHbIE 3HAHUS U YMEHUSA B MPAKTUYECKON AeATeNbHOCTU Y NOBCEAHEBHOW YXKU3HN [/15: WM.

* PEeLLEHNS HECNOXHbIX reoMeTpMYecKnX 3afad, CBA3aHHbIX C HAXOXAEHMEM M3YUYeHHbIX FeOMEeTPUYECKMX BENUYUH (MCNONb3yA I

NPy HEOOXOAMMOCTM CMPaBOYHUKM U TEXHUYECKME CPeaCTBa);
* MOCTPOEHWIA TeOMETPUYECKUMU MHCTPYMEHTaMK (NHENKa, YroNbHUK, LUMPKY/b, TPAaHCMOPTUP.

wr Ln-

NNAHNPYEMBIE PE3YJIbTATblI OCBOEHUNA NPOIMPAMMBDbI
MO PA3SOENTAM KYPCA «I"eomeTpus»

BbINYyCKHUK HayuuTCA B 7-9 Knaccax (,EI,I'IFl MCNoJsib30BaHNA B I'IOBCE,EI,HGBHOVI YXU3HN ” 06ecrnevyeHnss BO3MOXKHOCTMU

YCMELLHOro NPOAO/I>KEHNS 06pa3oBaHUsi Ha 6a30BOM YPOBHE)

CeomeTpUYecKue puUrypbl

 OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMMU reOMeTPUYECKUNX DUryp;

* 3B/NEKaTb MH(OPMALIMIO O TeOMETPUYECKMX (IUrypax, NPeACTaB/EHHYIO Ha YepTeXaxX B SBHOM BUAE;



ifc

* NMPUMEHATL A/14 peeHna 3aga4y reoMmeTpnyecKmne (baKTbI, €CNN yCrioBnA NX NMPpUMeEHEHUA 3aaHbl B SIBHOW (bOpMe;
* pewatb 3a4a4n Ha HaxoXaeHne reoMmeTpnveckKnx sesinvynH no o6pa3u,a|v| nnn anropuTMam.

B NoBCeHEBHOM XM3HW W MPU N3YUYeHUW APYrX NpeaMeToB:
* 1ICMO/Mb30BaTb CBOMCTBA FEOMETPUUECKMX (MrYp ANS PeLLeHUs TWUMOBbIX 3aaM, BO3HWKAIOLIMX B CUTYaLUsX I'IOBCE,EI,HeBHOI/I

XW3HW, 3aa4 NMPakKTU4eCKOro coaep>xXaHus.

OTHOLWEeHUA
e OnepvpoBaTb Ha 06a30BOM YPOBHE MOHATUAMW: PaBEHCTBO (WUryp, paBHble QUrypbl, pPaBeHCTBO TPEYro/IbHUKOB,

napannenbHOCTb NPAMbIX, NePNeHANKYNSPHOCTb NPAMBIX, YI/bl MEXAY MPSMbIMKI, NepreHANKYNSp, HaKOHHas, NPOeKLUS.

B NoBCeHEBHOM XM3HW 1 NMPX U3YUYeHUN APYTUX NPeaMETOB:

* CNOMb30BaTh:0THOLLEHWS 4151 PELLEHUS NPOCTEALIMX 3a[a4, BO3HMKAIOLLMX B PeasibHOMN YM3HM.

3mepeHnst 1 BbIYUCNEHMSA ;

* BbINONHATL M3MEpeHUe ANNH, PACCTOSHWIA, BENMYMH YTNOB, C MOMOLLbK UHCTPYMEHTOB NSt U3MEPEHWUIA AANINH W YT/IOB;

e MPUMEHATb (HOPMYy/bl  MEPUMETPa, FM/IOWAAMT 1 00bema; .NnoWwaan MOBEPXHOCTM OTAENbHLIX MHOTOrPaHHWKOB Mpu

BbIYMC/IEHMAX, KOTAa BCE [JaHHble MMEOTCS B YCNIOBUK; .-
NpuMeHsATb TeopeMy Mudiaropa, 6a3oBble TPUFOHOMETPUYECKME COOTHOLLEHNS ANS BbIYMCIEHWS AIMH, PaCCTOSHWIA, nolaaei; ->

B NPOCTEMALLMX CNyyYasX.

B noBceiHEBHOW YM3HW U NPX U3yUYeHUn APYTUX NPeaMETOB:

* BbIUMCNATb PACCTOSHWSE HA MECTHOCTW B CTaHAAPTHbIX CUTyaLmMsX, NAOWAAM B NPOCTEMLLMX CyYasX, NPUMEHATb cboplvlynbl B

MPOCTEMLLNX CUTYaUMsiX B MOBCEAHEBHOM XU3HU.

CeoMeTpUYeCKMe NoCTPOEHUS

* 1306paxkaTb TUNOBbIe NIOCKME OUIYpPbl 1 UIypbl B MPOCTPAHCTBE OT PYKW 1 C MOMOLLbH MHCTPYMEHTOB.

B noBceaHEBHOW XXW3HW 1 MPU U3YUeHUN APpYTruX NpeameToB:

* BbINO/HATb NPOCTENLLIME NOCTPOEHMS HA MECTHOCTW, HEOOXOANMbIE B PeaslbHOM YM3HN.

[CeOMeTpUYECKUe NpeobpasoBaHus

e CTpouUTb Urypy, CUMMETPUYHYHO aHHOI (Urype OTHOCUTENbHO OCK 1 TOUKM.

B NoBCeHEBHOW XXM3HW 1 NPX U3YYeHUI APYTMX NPeaMEeTOB:

* pacrno3HaBaTh [BUKeHNE 0ObEKTOB B OKPYKAtOLLIEM MUPE;

* pacrno3HaBaTb CUMMETPUYHbIE (IUTYPbl B OKPYXKatOLLEM MUpE.

BeKTOpbl 1 KOOPAMHATbI Ha NI0CKOCTU

« OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMW BEKTOP, CyMMa BEKTOPOB, MPOW3BEAEHNE BEKTOpPa Ha YMCo, KOOpAWMHATbI Ha

MJI0CKOCTHU,
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* ONpefenaTb I'IpI/I6I'II/I)KeHHO KOOpAWHaTbl TOYKKM MO €€ |/|306pa>KeH|/|+o Ha KOOp,D'I/IHaTHOI‘/JI MNOCKOCTW.

B NoBceAHEBHOW XXM3HW W NPU U3YyUYeHUW APYTX NpeaMeToB:
* CNO/Mb30BaTh BEKTOPbI A/1S1 PeLLeHNst NPOCTELLNX 3a1a4y Ha onpefeNieHne CKOPOCTU OTHOCUTENbHOTO ABUXKEHNS.

VcTopmna maTeMaTUKK
* OnucoblBatb oTAeNbHbIE BblAalOLLMECA PE3Y/bTAThl, MO/TYYEHHbIE B XO04€ Pa3BUTUA MaTEMaTUKN KaK HayKWU;

r®

+\/;3HaTh; *NpuM.coel MaTLLl aTAeCKMX "OLLPBLLLLLL-TUX!aBTOPOB, B CBA3M C OTEYECTBEHHOM 1 BCEMUPHOIA MCTOpUEl;

* NOHMMATb PO/b MaTeEMAaTWKK B pasBUTMN Poccuu.
MeTofbl MaTeMaTUKM
BbIOGMpaTh; NOAXOAALUMIA N3YUEHHDbIA METOA AN151 PELUEHNS| N3YUeHHbIX TUMOB MaTeMaTUYECKMX 3aaay;
e MprBOANUTL NPUMEPbI MaTEMATUYECKNX 3aKOHOMEPHOCTEN B OKPY>KatoLLieli AelACTBUTENbHOCTM 1 MPOU3BEAEHNSX UCKYCCTBA.

- s - B BbIMNYCKHMK NOMYYNT BO3MOXHOCTb HAYUMTbLCA B KJlaccax Ansi obecneveHnss BO3MOXKHOCTM YCNELLHOI0 NPOAO/IKEHWS
rTTe6pasoBaHnA Ha 6a30BOM U yr/1y6/IeHHOM YPOBHSX

zsmm

ki C

_r.

["feomeTpurYecKkme Urypsol

* OnepuposaTtb NMOHATUAMUN TEOMETPUYECKUX PUTYP; - 031
N3BNEKaTb; MHTEPMNPETUPOBATL K NPeobpa3oBbiBaTb MHHOPMALMIO O FTeOMETPUYECKMX (Urypax, NPeacTaB/eHHYO Ha YepTexax;

* NIPUMEHSTL TEOMETPUYECKME (DaKTbl ANA PeLleHns 3aday, B TOM Yuc/e, Npeanonaraowmnx HeCKOIbKO LLIAroB peLLeHns;-
(hopMynMpoBaTh B MPOCTEMLLMX C/y4Yasix CBOMCTBA U NPU3HaKN uryp;

* [10Ka3blBaTb reOMETPUYECKME YTBEPXKAEHNS;

* BNafleTb CTaHAAPTHOM KnaccugmKkalmein nnockmx guryp ( TpeyrosibHUKOB U YeTbIPEXYTO/IbHUKOB).

B noBcegHEBHOW XXMU3HU U NPU U3YYeHUU APYTUX NPeaMeTOB:

* 1CNO/b30BaTb CBOMCTBA FEOMETPUYECKUX (PUryp ONS pPelleHns 3afad MpakTUYecKoro Xapakrepa M 3afaqy M3 CMEeXHbIX

ONCLUUMINH.

OTHoOLLeHus

* OnepupoBaTb MOHATUAMW: PABEHCTBO (UUryp, paBHble (Urypbl, PaBeHCTBO TPEYro/IbHUKOB, Mapanfie/lbHOCTb MPSAMbIX,

NepneHANKYNAPHOCTb MNPAMBIX, YIbl MEXAY NPAMbIMKA, NepreHANKYNsap, HakMoHHasA, Npoekuus, nogobue duryp, nogobHble

(mrypbl, NOAOOHbIE TPEYTONIbHUKN;

* NPUMeHSATL TeopeMy Paseca 1 Teopemy 0 NPOMOPLNOHAIbHBIX 0TPe3Kax Mpu peLleHnn 3agay;

* XapaKTepn30BaTb B3aMMHOE PacronoXeHune NpsiMor 1 OKPYXXHOCTK, ABYX OKPY>KHOCTEMN.

B noBceHEBHOMN XWN3HU 1 MPU U3YyYeHUN OPYruX npeaMeToB:

* NCMONb30BaTb OTHOLUEHWSA A1 PELLEHNs 3aAay, BO3HUKAIOLLMX B PeaslbHOM YKN3HW.

A3MepeHunst 1 BbluMCneHuns

L)



» OnepvpoBaTb MpeAcTaBAeHUsAMM O AAVHE, Naowaan, obbeme kak BennuuHamu. MpumMeHATb Teopemy [Mudiaropa, opmyribl
nnowaan, obbema NpPU peLleHMn MHOroWaroBbiX 3afay, B KOTOPbIX HEe BCe [aHHble MpefACTaB/ieHbl SBHO, a TpebyroT
M BblUMCNEHWNIA, OnepupoBaTh 00/ee LUMPOKUM KOMMYECTBOM (DOPMYN AMHbI, NAOWAAM, 00bema, BbIYUCNATL XapaKTepUCTUKU
KOMOUHauuii - uryp  (OKPY>XHOCTENW;: MHOrOoyrosibHAKOB) BbIMUCAATL  PAcCTOSHWUA  Mexay  urypamu, MNpUMeEHSTb
TPUrOHOMETPUYECKME (POPMY/IbI A1 BbIUYMC/IEHUA B 00/iee  CMOXHbLIX  CAydyasX, MPOBOAMTb BbIYMC/IEHUA HA OCHOBE
PaBHOBE/IMKOCTM U PaBHOCOCTaB/IEHHOCTY;
Cfieram e« MPOBOAMTL MPOCTbIE BbIYUCNEHUS HA OOBEMHBIX Tenax;
eT.C- .  (DOPMYNMPOBATH 334a4u Ha BbIYWUCMEHUE [/IVH, NJOWALein 1 06beMOB U peLlaTh WX.
C rTpy/Me>B NoBCeAHEBHOMN XXMU3HW U MPU U3YYeHUW APYTuX NPeaMeTOB:
* NPOBOAUTL BbIYUC/IEHNS HA MECTHOCTW;
- a* NMPUMEHATLMOPMY/bI MPU BbIYMCIEHUSAX: BICMEXHbLIX YHEOHbIX MpeameTax, B OKPY>KatoLLei JeNCTBUTEIbHOCTH.
"eomMeTpUYecKme NocTPOEHNS
ene cuT cN306pakaTbrreoMeTpuyeckme urypbl o TEKCTOBOMY Y CUMBOJIbHOMY OMUCAHUIO;
3T€I/I'7 bBM* CBV6bAH<EOTreprpoBaTb YEPTEXXHBIMU UHCTPYMEHTAMMW B HEC/TOXKHbIX CTyyasiX,
* BbIMO/IHATL MOCTPOEHMS TPEYro/IbHUKOB, -NPUMEHATL | | AefIbHble METOAbl MOCTPOEHWA UMPKYNIEM W NIMHEAKOW- N NMPOBOAUTD
npocTeliLlne UccnefoBaHns Yncna peLLeHnii; T
. bl /1, N306paxaTb TUNOBbLIE M/IOCKME (UTYPbl 1 06bEMHbIE TeNla C MOMOLLbIO MPOCTENLLIMX KOMMbIOTEPHBLIX MHCTPYMEHTOB. -
B noBCefHEBHOMN XXM3HW 1 MPU U3YYEHUN APYTUX NMPEeLMETOB:
JTINION1-?-* BbIMOMHATL MPOCTENLLME NOCTPOEHUS HA MECTHOCTU, HEOOXO4UMbIE B PeasIbHON YKU3HU;
* OLIEHMBATb pa3Mepbl peasibHbIX 00BHEKTOB OKPYXKAIOLLEro mupa.
[MpeobpazoBaHms
» OneprpoBaTb -MOHATUEM ABWXKEHMUS XKMPOobpa3oBaHUS MOA0OMSA, BNaAeTb MpremMaMu NMocTPoeHus (uryp ¢ UCMosib30BaHUEM
[BWKEHUIA- N Npeobpa3oBaHMii NMOA0OMSA, NPUMEHATb MOSTYYEHHbIE 3HAHUA W OMbIT MOCTPOEHWI B CMEXHbIX MNpeaMeTax u B
peasibHbIX CUTYaLMAX OKPYXKatoLero Mmnpa;
* CTPOUTbL hUrypy, NogobHyH AaHHOI, NOMb30BaTLCA CBOMNCTBaMK MoAobus a1 060CHOBaHWNA CBOMCTB QIAryp;
* MPUMEHATb CBOMCTBA ABVDKEHWNIA 419 MPOBEAEHNS MPOCTENLLNX 060CHOBAHWIA CBOWCTB (OUryp.
B noBcefHEBHON XU3HU U NPU U3yYeHUN ApYruxX NpeameTos:
* MPUMEHATb CBOMCTBA ABWKEHWNIA U MPUMEHATb NOA0OME AN MOCTPOEHWUIA Y BbIYUCTIEHNIA.
BekTOpb! 1 KOOPAMHATbI HA NJI0CKOCTU
» OnepmpoBaTb MOHATUAMW BEKTOP, CYMMa, Pa3HOCTb BEKTOPOB, MPOM3BELEHME BEKTOPa Ha YMC/O, Yrosl MeXay BeKTopamu,
CKa/IspHOe Npoun3BeAeHre BEKTOPOB, KOOPANHATLI Ha MI0CKOCTKW, KOOPAMHATbI BEKTOPA;



* BbIMOSHATL AENCTBUA Haf BEKTOpamu (CMIOXKEHWE, BbluMTaHWEe, YMHOXEHME Ha YMCIIO0), BbIYUC/IATL CKa/IAPHOE NPOun3BeLeHNe,
| onpefensTb B NPOCTEMLUMX C/yYasx YKON MEXJY BEKTOPaMK, BbIMOJHATb Pa3/ioXKeHVe BEKTOPA Ha COCTaB/IAOLLME, NMPUMEHSATD
Mo/lyYyeHHble 3HaHWS B ()M3MKe, MOMb30BATLCA (HOPMY/ION  BLIYUCNEHMS PACCTOAHUA MeXAY TOYKaMU MO0 W3BECTHbIM
- - ¢ 1\ KoOpAnHaTaM, UCMonb30BaTh YPaBHEHUA (UIyp ANA peLleHns 3aay;
* MMPUMEHATL BEKTOPbI U KOOPAUHATLI A4/19 PELLeHNs reoMeTpUYecKuX 3afay Ha BbluMCeHUe A/IVH, YI/0B.
NTy.4erB:noBcegHEBHON YXXN3HU U MPU U3YUYeHUN APYruX NpeaMeTOoB:
«MCMO/b30BaTh MOHATUSA BEKTOPOB M KOOPAMHAT 4/ PeLleHns 3adad no unsnke, reorpadum n apyrum yyebHbIM npegmeTam.
icTopua maTemaTnku 1 sfo
. .. *XapaKTepn3oBaTb BKNaL BbIAAOLLMXES-MATEMATUKOB B Pa3BUTME MaTeMaTMKN U MHbIX Hay4HbIX 06M1acTei;
* MOHUMATb PONb MaTeMaTUKN B pa3BuUTumM Poccun.
MeToabl MaTemMaTUKK Wy W -w
«LLb- W™ icnonb3ys U3yveHHble METOAbI, MPOBOANTL A0Ka3aTe/IbCTBO, BbIMO/HATL OMPOBEPXKEHWE;
mi» «||Be BbIOMpPaTb M3YyUEHHbIE METOAbI N X KOMOMHAUMW A/19 PeLLeHns MmaTeMaTUyYecKnx 3afay;
' BLLC/I0/1b30BaTb MaTeMaTUYecKue 3HaHUs 415 OrnmcaHnsa 3aKOHOMEPHOCTEN B OKPY)KatoLLE AeiCTBUTENIbHOCTM U NMPOU3BELEHNAX
NCKYCCTBa; —_
* TMPWUMEHATb MPOCTeWLlne MporpaMMHble CpeAcTBa W 3/1EKTPOHHO-  KOMMYHUKALUMOHHbIE CUCTEMbI NMPU  PeLleHum

MaTeMaTUYECKNX 3afad.

Mopynb «LLIKOMbHbIA YPOK»
Peann3aums LWKONbHbIMM NejaroraMy BOCNUTaTe/IbHOr0 NOTEHLMANA YPOKa MPeAnoaraeT crefyoLlee:
- * « YCTaHOB/IEHWNE [0BEPUTE/bHbIX OTHOLUEHUA MeXAy YYMTENleM M ero yyeHukamu, cnocobCTBYHOWMX MO3UTUBHOMY
. BOCMpUATUIO ObOy4yarowmmmnca TpeboBaHWA M NPOCbO yunUTens, MNPUBIEYEHUIO WX BHMMAHWA K OOCY)XXJAaeMOW Ha Ypoke
MH(OPMaLMK, aKTUBU3ALUN UX NO3HABATE/IbHON AeATe/IbHOCTH;
e Noby>XAeHe LLUKO/MIbHUKOB CO6M0AaTh Ha YPOKe OOLENPUHATbIE HOPMbl MOBEAEHUs, nNpaBuia O6LLeHNA Co
cTapwmmMm (Y4uTensMm) u cBepCTHUKaMu (06y4varowmmmncs), NprHLMNGI y4ebHON AMCUMMINHBI U CaMOOpraHn3aLmm;
npuBfeYeHe BHUMAHUA LUKO/IbHUKOB K LLEHHOCTHOMY acrekTy M3ydaeMblX Ha YpoKax ABMIEHWIA, opraHm3aumna mx
paboTbl C MO/My4yaeMoO Ha YPOKe COUMaTbHO 3HAYMMOW WHMOpMaumend - WHUUMMPOBAHWE ee O0OCYXAEHWS, BbICKa3blBAHUA
06yYaroLMMNCA CBOEr0 MHEHMA MO ee MOBOAY, BblpabOTKM CBOEr0 K Hell OTHOLUEHUS;
. MCMO/Ib30BaHNE BOCMMTATE/IbHbIX BO3MOXHOCTEN COfepXKaHus Yy4eOHOro npeimMeTa yepes LEeMOHCTpaUMo [eTam
MPUMEPOB OTBETCTBEHHOrO, rPaXXAAHCKOrO MOBeAeHWs, MPOSABIEHUS Ye/ioBeKOMobus 1 [obpocepLeyHOCTH, Yepe3 noabop
COOTBETCTBYHIOLLMX TEKCTOB A1 YTEHUA, 3a4a4 ANA pelleHns, MPo6ieMHbIX CUTyauui ons 06CyXXAeHNS B KNacce;



- . MPMMEHEHMe Ha ..ypOKe WHTEPaKTUBHbIX (HOPM paboTbl  O6YYatOLUMXCA:  WMHTENNEKTYaNbHbIX, [eN0BbIX,
- —  CMTYaUMOHHbIX Urp, CTUMYNMPYIOLLMX,NO3HABATEIbHYH) MOTMBALMIO LLKO/BHUKOB; AWMCKYCCUIA, KOTOPbIE AalT 06yYatoLMCs
a-. . BO3MOXHOCTb MPMOOPECTN OMbIT BeAEHNS KOHCTPYKTVUBHOIO AManora; rpynroBoii paboTbl Uy paboThbl B Mapax* KOTOpble y4yaTt
& M/OKIITLLLWNBHUKOB KOMaHAHOM paboTe 1 B3aMOAENCTBUIO C APYTUMU AeTbMU;
LLDKEpPpASA3VK, o BK/FOUYEHME B YPOK MIpOBbIX MpoLeayp, KOTopble nomorato:!' noaaepykaH» MOTMBALMIO AeTeld K MOMYYEHNO 3HaHWIA,
AMLLLLILLILELNAXKMBAHUED MO3UTUBHBIX MEXMYHOCTHBIX OTHOLLIEHMIA B KNacce; TTOMOraroT YCTaHOBNEHNIO J06POXKenaTelbHON aTMocdepbl
BO BpEMS YPOKaQ,;
opraHu3auus: XiledcTsa, HaCTaBHMYECTBA MOTMBMPOBAHHbIX W 3PYAMPOBAHHbIX OOYYalOLWMXCS Hafg WX
F—~HeycneBalWMWMN OfHOKNACCHMKAMM, AAOLLErO LUKOMbHMKAM COLIMA/IbHO 3HAuMMbIA OMbIT COTPYAHUYECTBA U B3aMHOM
nomoLy;
. VHALUMMPOBaHMe W MOAAepXKKa WCCNefoBaTeNbCKOW -AesTeNbHOCTU LUKOMbHUKOB B paMKax peanv3auuy UMu
L, MHAMBMAYa/bHBIX U TPYMMOBbLIX WUCCMeA0BaTENbCKUX MPOEKTOB; UTO [AACT LUKO/bHMKAM BO3MOXHOCTb MPMOBPECTU HaBbIK
CaMOCTOSATE/IbHOrO PELLEHNS; TEOPETUYECKOW MPOBMEMbI, HaBblK FeHEPUPOBaHNSA U OOPMIEHMS COOCTBEHHbIX WAEW, HaBbIK
X Xy[ YBOKWUTENbHOrO OTHOLLEHMSA ;.K.UYYXUM MAesaM, OGOPMNEHHbIM: B paboTax [Apyrux WcCnefoBaTenei, HaBblK My6AMYHOrO
. U®LLL... - BbICTYN/IEHUS Mepe;ayauTopueit, apryMeHTUPOBaHMS U OTCTanBaHWsi CBOE TOUKU 3PEHNS. - ha - e -



COOEPXAHUE YYEBHOI'O NMPEAMETA

OCHOBHOE cofiepXXaHune KypcoB «"eoMeTpus» pa3padbaTbiBaeTCs U yTBEPXKAAeTCst opraHamu UCMOMHUTENBHOM BacTU CyObeKTOB
Poccuiickoit defepauumnyocyLLecTBASIOWMMMN YNpaB/eHre B ciiepe 06pasoBaHus.
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[MporpammHoe cogepxkaHue -

HarnsaHble npeacTaBneHms o urypax Ha NnoOCKOCTU: Npsmasi, 0TPe3oK, MlyY, Yron, NoMaHasi, MHOTOYroflbHUK, OKPY>KHOCTb,
Kpyr. YeTbIpEXyronbHMK, NPAMOYrofibHUK, KBagpaTt. TpeyronbHWK, Bkl TPEYronbHUKOB. MpaBuibHbIE MHOTOYTOMbHUKMA.
B3avMHOe pacnonoXxeHve AByX NpSMbIX, ABYX OKPY>KHOCTEN, NPSIMOIA 1 OKPYXXHOCTU. V1306paXkeHre reoMeTpryeckmx dmryp u
NX KOH(UIypauui.

[nnHa oTpe3Ka, -noMaHoin. MepMmeTp MHOFOYronbHNKa. EAMHNLBI M3MepeHns ANnHBL. VI3MepeHne ANnHbI OTPe3Ka, MOCTPOeHue
0Tpe3Ka 3afaHHOW [/INHBI.

Bupapl yrnos. MpagycHast Mepa yrna. ViamepeHune 1 NOCTPOEHWe YIN0B C MOMOLLbIO TpaHCNopTupa. buccekTpuca yrna.

MoHATUE MoLWaan GUrypbl: eUHMLbI U3MepeHus-naowaam. Mnowaab NPAMoyronbHUKa, Keagpata. MpubnmkéHHoe
M3.MepeHNC- Loy duryp Ha Knetyatoii 6ymare.; PaBHoBenukue urypbl. PaspesaHune 1 cocTaBneHMe reoMeTprUYeckmnx
uryp.

HarnsgHble npeacTaBieHns 0 NPOCTPAHCTBEHHbIX (nrypax: Ky6, napannenenunea, npyuaMa, nupaMuaa, Lwap, cdepa, KOHyC,
umnnHap. M3o6paxkeHne NpoCTPaHCTBEHHbIX duryp. Mpumepbl ceveHnin. MHororpaHHUKK. paBuibHbIE MHOTOrPaHHUKMN.
MprMepbl pa3BEPTOK MHOFOrPaHHWUKOB, LMANHAPA U KOHyca. 13roToBneHve moaenein NpocTpaHCTBEHHbIX (uryp.

MoHsTHe 06bEMA; eAMHULIbI 06bEMA. O6BLEM NPSAMOYTONLHOIO Napannenenuneaia, Kyoa.

MoHATMe;HepaBeHCTBe (huryp. LieHTpanbHas, oceBast U 3epKasibHast CUMMETPUK. V1306paXkeHe CUMMETPUYHbBIX (uUryp.

MpAmMble K. yrnbl. Touka, npaMas, naockocTb. OTpe3okK, Ny4. Yron. Buasl yrnos. BepTukanbHble U CMEXHbIE YIbl.
buccekTpuca yrna.

MapannensHble 1 Nepecekarownecs npamble. NepneHAnKynapHsble NpsmMble. TeopeMbl 0 NapanienibHOCTA 1
neprneHANKyNapHOCTU NpsMbIX. MepneHanKynsap U HaKIoHHasA K NpsMoi. CepefMHHbIA NePReHANKYNAP K OTPe3KYy.
"eomeTpuyeckoe MecTo ToveK. CBOMCTBA GUCCEKTPUCHI Yria U CepeiMHHOIo NepreHAnKynsapa K oTpesky.

TpeyronbHuK. BbicoTa, MeanaHa, buccekTpuca, CpeaHsa MMHUA TPeyro/ibHuKa. PaBHOGepeHHbIe U PaBHOCTOPOHHME
TPEeyro/ibHNKW; CBOCTBA U NPU3HAKM paBHOOEAPEHHOrO TPeyroibHMKa. Mpu3HaKy paBeHCTBa TPeYroibHUKOB. HepaBeHCTBO
TpeyrosnbHyKa. COOTHOLLEHUA MeXy CTOPOHaMW 1 yrnamu TpeyronbHuka. CymMmMa yrioB TPeyrobHUKa. BHeLLHWe yribl
TpeyronbHukKa. Teopema Paneca. NMogobue TpeyronbHNKOB. Mpr3HaKM Noaooms TpeyronbHUKoOB. Teopema Mudaropa. CuHyC,
KOCVHYC, TaHIeHC, KOTaHreHC OCTPOro yrna npsMoyrosisHoOro TpeyrosnbHuKa 1 yrnos ot 0 4o 180°, npuBefeHne K oCTpoMy
yrny. PewieHne npsAMOoyrofibHbIX TpeyronbHNKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. POpMY/ibl, CBA3bIBAIOLLME
CUHYC, KOCUHYC, TAHTEHC, KOTaHreHC OIHOI0 1 TOrO e yrna. PelleHne TpeyronbHUKOB: TeopeMa KOCMHYCOB U TeopeMa
CUHYCOB. 3amMeyaTesibHble TOUKWU TpeyrofibH1Ka. YeTbIpéXyronbHuK. Mapannenorpamm, ero CBOMCTBa M NPU3HaKM.



18,

N3mepeHne
reoMe TpPUYECKNX
BE/IMUYNH

*uC 1 foxanas -PellieHNe-3a4a4 Ha BbIUMCNEHME N JOKA3aTe/IbCTBO C UCMO/b30BaHMEM U3YYEHHbIX CbOpMyfI.

KoopanHaThl.

/£ BekToOpbI.-.:

ONeEMEHT bl /IOTUKM.

MaTemaTunka B
NCTOPNYECKOM
pasBUTUN.

MpsMOYronbHUK, KBagpaT, pOM6, MX CBOWCTBA U NPU3HAKKW. Tpaneums, CpeaHss IMHMA Tpaneuyu.

MHOroyrosnbHUK. Bbinyk/ble MHOroyrosibHMKM. CyMMma YroB BbiMyK/IOr0 MHOrOYrofbHUKa. MpaBu/bHbIe MHOTOYTOIbHUKN.
OKpy>XHOCTb 1 Kpyr. Ayra, xopga. CekTop, cermeHT. LieHTpasibHbIiA Yron, BNCaHHbIA Yros; BenMymMHa BNMCaAHHOTO yr/a.
B3anMHOe pacnonioxxeHve Npsmoli 1 OKPY>KHOCTW,-ABYX OKPY>KHOCTeN. KacaTenbHas 1 CeKyllas K OKPY>XXHOCTH, UX CBOIACTBA.
BnvicaHHble 1 ONUCaHHbIE MHOTOYTONbHUKN: OKPYXXHOCTb, BMCAHHAs B TPEYTONbHUK, 1 OKPY>KHOCTb, ONMCaHHasi 0KOMO
TpeyronbHuKa. BnmcaHHble 1 OnycaHHble OKPY>XHOCTW NPaBUIbHOIO MHOMOYTO/bHYMKA.

eomeTpuUeckne NpeobpasoBaHus. MOHATME O paBeHCTBE Uryp. MOHSATME O ABMXKEHMW: OCeBast W LEHTPaslbHasi CUMMETPUN,
napanneNbHbIli NepeHoc, NoBopoT. MoHATME 0 NOAO6UM IUTYP U TOMOTETUN.

"PelLeHVe 3a/1a4 Na BblYMCNEHWE,-10Ka3aTeNbCTBO M NOCTPOEHME C UCMO/b30BAHNEM CBOMCTB M3YUeHHbIX qUryp.

; AnnHax)Tpeska. PaccTosiHMe OT TOUKM [0 NPSMOIA. PacCTosiHE MeXay napannenbHbIMU NPsSMbIMM.

MepnmeTp MHOroyrosibHM1Ka.

[NnnHa OKPY>XHOCTW, YMCNO N, ANUHA AYTU OKPYXXHOCTW.

["pasycHas mepa yrna, COOTBETCTBME-MEX/Y BEIMUNHON LEHTPa/IbHOr0 Yrna 1 J/INHON Ayr OKPY>XXHOCTW.

MoHATME nowWwaan NAoCKMX quryp. PaBHOEOCTaBNEHHbIE W PAaBHOBENMKME (Urypbl. M1owwaab npsmMoyrofibHuKa. Mnowanm
napasninenorpaMma, TpeyrosibH1Ka v Tpaneumn. Nnowans MHOroyronsHvKa. MNiowaab Kpyra v naollags cektopa.
CooTHOLLEHME MeXay NNoLLaaAMU NOLO6HBIX uryp.

YpaBHeHue npsamoii. KoopanHatbl,cepejuHbl 0Tpe3ka. ®opmMysia pacCTOSHUA MeXAY ABYMSA TOUKaMu NIOCKOCTW. YpaBHeHUe
OKPY>KHOCTM. -

;AnnHa.(Mogynb) BekTopa. PaBeHCTBO BeKTOPOB. KoninHeapHble BEKTOPbI. KOOpAMHATLI BEKTOPA. Y MHOXEHWE BEKTOPa Ha
4nCno,.CyMMa BEKTOPOB, pa3/ioXKeHne BEKTOpa Mo ABYM HeKO//IMHeapHbl.M BeKTopaM. CKanspHoe Npou3BeaeHe BEKTOPOB.
OnpegeneHune- AKCUOMbI U TeopeMbl. [loKa3aTenibCTBO. [loKasaTelbCTBO OT NMPOTMBHOrO. TeopemMa, obpaTHast AaHHOW. Mpumep
N KOHTPMpUMED.

MoHATYE, O paLLrOensIbHOETH, CefoBaHN; YNOTPe6IeHe NOrMYeCKNX CBA30K EC/N... TO, B TOM U TONIbKO B TOM C/yuae,
NIOTMYECKMe CBA3KN U, NN

OT 3emnemepus K reomeTpun. Mudarop n ero wkona. danec. Apxumes. MocTpoeHUs ¢ MOMOLLGI0 LMPKYNIS U NIMHEAKN.
MocTpoeHWe npaBubHbIX MHOFOYrofIbHUKOB. Tpucekums yrna. Keagpatypa Kpyra. YaBoeHue Kyba. Vctopus umcna n.
3onoToe ceveHne. «Havana» EBknmpaa. J1. diinep. H. V. lobaueBckuid. Mictopusa natoro noctynara. Cogpusm, napagokcol.




TemaTnyeckoe naaHMpoBaHue

No CofepkaHne NporpaMmMHoOro Kor- 5
i BO Buabl yuebHoli AesTenbHOCTY
MaTepuana 4aCoB

J-- -

T\ Al 5 WEydL,. = dopmynnpoBaTh onpeaeneHmns: CUHYCa, KOCUHYCa, TaHreHCa, KoTaHreHca

| LiLy;! yrna 01 0 go 180 rpagycoB; CBOMCTBO CBA3M A/IMH AMaroHasnein u cTopoH
S R L STHE, ro napannenorpaMmma; GopMyMpoBaTh U Pa3bsiCHATbL OCHOBHOE
- i1 rjjjis 1T niHiii I miill i) fUTi NiinnW illi TpVIFOHOMETpI/IHECKoe TO)K,ﬂ'eCTBO. Bbluncnsatb 3HayeHne
) W L~ rijE U % usi =~  'TpWUroHOMEeTPUYECKON (hYHKLUMK yrna no 3HaY4eHU0 OAHON M3 ero 3afaHHbIX
«PeLLeHMe TPeYrofibHUKOB» =Zr: (yHKLWA. POPMYNIMPOBATD M [J0Ka3bIBaTb TEOPEMbI: CUHYCOB, KOCMHYCOB,
W 1« & o-n Z ISJBIK cnepcTBrs 13 TeOpeMbl KOCUHYCOB 1 CHYCOB, O MMIOLL@AX ONUCAHHOTO
- A Y- Y E=e AAr yhh MHOTFOYTO/IbHIKA. 3anu1CbIBaTh M OKa3blBaTh DOPMY/bl AN HAXOXKAEHNS
T m 0 MMoWAaN TPeyronbHMKa, PafnycoB BNMCAHHO 1 ONMUCaHHOI OKPYXKHOCTEN
= mm YR Fe. o pENVETLT TpeyronbHuKa. MPUMEHSTb M3yUeHHbIe OMpeeneHns, TEopeMbl 1 GOPMY/bl K
peLLeHnto 3aaa4 .

Ml 5 ~Temcum TPaBWIH"  dopmynnpoBaTh onpefeneHmne NpasuibHOro MHOroyronbHUKa;

D) n; b/ TSI T (hopMYNMPOBaTh 1 [J0Ka3bIBaTh TEOPEMbI 06 OKPYXKHOCTSAX, OMMUCAHHOI OKO/O

W Jhn?nemm T T -afyw NPaBW/ILHOTO MHOTOYTOMIbHMKA U BMCAHHOM B HEFO; BbIBOAUTL W
f- | ra-u- /. *-.nnana; CMO/b30BaTb (hOPMY/ bl NS BbIYUCIEHNS NIOLLAAN NPABU/ILHOTO
« MpaBW/bHbIE MHOTOYTO/IbHUKM» - 1 MHOTOYTOfIbHKA, ero CTOPOHbI U paanyca BNMCAHHOW OKPY>KHOCTU; peLLaTh
r--. =mioT. 3a/]a4i Ha NOCTPOEHME NPaBU/IbHbLIX MHOTOYTOMbHUKOB; 06BbACHATL MOHATUSA-, -

a Ll tre - A/IMHBI OKPY>KHOCTMW W M/IOLAAN KPYra; BbIBOAUTL (DOPMY/bl 47151 BbIYMC/IEHMS mu s

. a I L/IMHBI OKPY>KHOCTMW W J/IMHBI AyTiA, NOLWAAM Kpyra v NoLaamn KpyroBoro

. 20 CEKTOpa; NPUMEHSTb 3TN hOPMY/bl MPY PeLLIEHN 3aaY

«[JeKapTOBbl KOOPAMHATLI»

12 OG6BACHSATb M UNNKOCTPUPOBATL MOHSATUS NMPSMOYTO/IbHON CUCTEMbI
KOOPAMHAT, KOOPAMHAT TOUYKM 1 KOOPAWHAT BEKTOPA; BbIBOAUTD W
CMONb30BaTb NPU peLLeHn 3aaad hopMy bl KOOPAMHAT cepeauHbl 0TPEe3Ka,
[/HbI BEKTOPA, PacCTOSHUS MeXAyY [BYMS TOUKaMU, YPaBHEHNS| OKPY>KHOCTU
1 NpsiMOiA



«BeKTopbI» 15  dopmynupoBaTb ONpeaeneHns N MCTPUPOBATL MOHATUS BEKTOPA, €ro
Y, W M- - -l s&i  [/IVHbI, KONNIMHEapPHbIX W paBHbIX BEKTOPOB; MOTMBMPOBaThL BBEAEHME
msex. ~  MOHATUI 1 AEICTBUIA, CBA3AHHBIX C BEKTOPaMM, COOTBETCTBYHOLLMMY
ALy npumepamm, OTHOCALMMMCS K HDU3NYECKIM BEKTOPHBIM BE/IYMHAM;
me cm *' o0 m m L MPUMEHSTb BEKTOPbI U AEACTBUSA Had HAMW NPU PELLEHUN TEOMETPUYECKIX
3aaa4
« | ««MeTpUYECKMe NPeobpasoBaHUA»*: *.«hO; 6 MprBOANTL NPUMEPLI NPE06Pa30BaHs Uryp.
A as OnucbiBaTb Npeobpa3oBaHus Uryp: napannensHbI NepeHoc, ocesast
- N ~Ha - CUMMETPUS, LEHTPa/IbHas CUMMETpPUS, NOBOPOT, FOMOTETMS, Nogo6ue.
'mB--B - LLiveEVBSRULIV|p dOopMyYNNPOBaTL OMPEAENEHNS: ABKEHNS, PABHBIX (IATYP, TOUEK,
s 94— g = K aawiiiirTsg niniiirf CUMMETPUYHbIX OTHOCUTE/LHO NPSMOIA; TOUEK, CUMMETPUUHbIX
m sg -  [Bwm' inin " iny'i iiini "#ri%,ii]iWiwfi OTHOCWUTENbHO TOYKM; (IUrypbl, UMEIOLLEN 0Cb CUMMETPUN; QUIYpbl,
- LM SSM Si” as«Te CKMKe-pxa?nog 30abx«s UMeoLLLeld LIEHTP CUMMETPUM; Nogo6HbIX (uryp. CBOMCTBA: ABVXKEHWS,
{i rr-rA:-iwrrENOrATOCCBOMU napasinesibHOro nepeHoca, 0ceBoi CUMMETPIN, LLEHTPaNbHOV CUMMETPUIA,
eV FCX&41380rS MoBopoTa, roMoTeTu. [l0Ka3blBaTb TEOPEMbI: O CBOMCTBAX Mapa/ie/lbHoOro
rnepeHoca, 0CEBOI CUMMETPUM, LEEHTPa/IbHOM CUMMETPUK, NOBOPOTA,
2 e FOMOTETUM, 06 OTHOLLEHWW NAowwazeli Nof06BHbIX TPeyrosbHUKOB

«Haqaanble CBefIEHMS 13 CTEPEOMETPUN.»

] - - - - - =IO
e —Em" M7= e R R X*W
............. LL]TLLLL".LbGN‘;H
- e IT- - 1 qLu F-w1‘M *
-Biarosam

OO6BACHATL, YTO TaKOe MHOTOrpaHHWK, ero rpaHu, péépa, BepLUMHbI,
[maroHan, Kakol MHOrOrpaHHMK Ha3bIBAeTCA BbIMYK/bIM, YTO TAKOE n -
yronbHas npmsma, eé oCHoBaHus, 60KOBble rpaHn 1 6OKOBbIE PEBpPa, Kakas
npr3Ma HasbIBaeTCA MPAMOI 1 Kakas HaKNOHHOM, YTO Takoe BbiCOTa NPU3Mbl,
Kakas npu3ma HasblBaeTca napainenenvnesom 1 Kakoi napannenenuvnes
Ha3bIBAeTCA NPAMOYrO/bHbIM; (DOPMY/IMPOBATL Y 060CHOBbLIBATb
YTBEPXK/EHWA O CBOWCTBE AuaroHaselt napannenenvnesa v o Keagpare
AvaroHanm NpsMoYronbLHOro napannenenunesa; 06bACHATb, YTO Takoe 00bEM
MHOrOrpaHH1Ka; BbIBOAUTL (C MOMOLLLIO NpUHLUMNa Kasasibepu) opmyny
06bEMa NPAMOYrOo/bHOI0 Napansienennnesa; 06bACHATb, KaKo
MHOrOrpaHHWMK Ha3bIBAeTCA NMPaMUAON, YTO TaKOe OCHOBaHWe, BepLUVHa,
OOKOBble rpaHu, 60KoBble pébpa 1 BbiCOTa NUpamMUAbl, Kakas nupamuia
Ha3bIBaeTCA NPaBU/IbHO, YTO Takoe arnogema npaswuIbHOM NpamUabl,
NpPUBOAUTL (hopmy Ty 06bEMa NUpaMupbl; 06bACHATbL, KAKOe Tes0 HasblBaeTCA
LIMZIMHAPOM, YTO TaKOe ero ocb, BbICOTa, OCHOBaHUA, paanyc, b0KoBas
MOBEPXHOCTb, 06pasytoLLye, pa3BEpTKa OOKOBOIN MOBEPXHOCTH, KaKNUMWU
(hopmynamu BblpaxkatoTca 06bEM 1 NnoLaab 60KOBOV MOBEPXHOCTU
LMNIMHAPA; 0O6BACHATb, KAaKOe TeN0 Ha3bIBAETCH KOHYCOM, YTO TaKoe ero ocb,



- - .. Wi ® BbICOTa, OCHOBaHWE, 60KOBas MOBEPXHOCTb, 06pasytoLLye, pa3BEPTKA GOKOBOVA
1l ‘Sm- - - 1 . L, VApm  noBepxHOCTY, KakuMy (hOpMy/Iamit BbID&KAOTCH 06BLEM KOHyCa W MNoLas
Kt?- - - " *-mwB999"  MAE-" 60koBoIt NOBEPXHOCTU; OBBACHATB, Kakasi MOBEPXHOCTb Ha3bIBAeTCA CHEpoit U —
KaKoe Teno HasblBaeTCs LIapoM, YTO Takoe paauyc 1 AmameTp ciepbl (Lapa),
L 4 \akvumn chopmynamm BbIpaXKaioTCst 06BEM Luapa 1 NOLaab Chepbi;

m; cAev- L. " - - va-rn .M306paxkaTh 1 pacno3HaBaTb Ha PUCYHKax Npu3My, napanienenvne,
, . - . nupamuay, LMAMHAP, KOHYC, Liap
5 - [loBTopeHue. MoaroToBka K aK3ameHy.-PellieHre:  ©  p'4r 2 3akpensieHue 3HaHWUIA, YMEHWIA 1 HaBbIKOB, MOYYEHHbIX Ha YPOKax mno
3aaad. PesepB Ha cnydaii noTepy Yacos-" Bfl-e [aHHbIM TeMam (Kypc reomeTpui 9 Knacca).

i l.
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MNEPEYEHb METOAVNYECKOW NUTEPATYPbI

Ana yyawmxcsa:
1 TeomeTpusa: 9 Knacc: Y4eOHUMK Ans ydyawmxcs obuieobpasoBatesibHbIX yupexaeHuit/ A.l. Mepsnsk, B.b. MonoHckuin, M.C.

:‘BeHTaHa-INpad, 2018.

2. leomeTpus: 9 Knacc: AMAaKTUYECKMe MaTepuasibl: COOPHMK 3ada4 1 KOHTPO/bHbIX paboT / A.l'. Mep3nsk, B.b. MonoHckuid, M.C.

:BeHTaHa-INpad, 2018.

3. leomeTpus: 9 knacc: paboune TeTpagn Ne 1,2/ A.l'. Mep3nsk, B.B. MonoHckuia, M.C. Akup. — M. :BeHTaHa-I"pad, 2018.
Ana yuntens:

4. 'eomeTpms: A Kacc: metoamyeckoe nocobue/E.B. bygko, A.l'. Mep3nsak. B.b. MonoHckuin, M.C. Akmp. — M. :BeHTaHa-I"pad, 2018.

CnpaBoyHble Mocobus, HayYHO-NONynspHas U UCTOpUYECKas nTepaTypa:

1 AraxaHos H.X;, Mognmnckuii O.K. MaTtemaTuka: paioHHble onMmnunagpl: 6-11 knaccel. — M.: MNpocselyeHmne, 2018.

2. [aBpwnosa T.4. 3aHMmaTenbHad matemaTuka: 5-11 knaccbl. — Bonrorpag: Yuutens, 2018.

3. Nesutac I'.I'. HecTaHzAapTHbIe 3aaa4m no matemaTnke. — M.: UTIEKCA, 2017.

4. 1lepmm C.C., Mepnn B.C. CTpaHuLpbl PYCCKO UCTOPMK Ha YpoKax matematukn. — M.: MNegarorunka-rpecc, 2018.

5. Wapbinw . ®.,Epradxuesa J1. H. HarnagHaa reometpusa. - M. : MUPOC, 20109.

6.11oia [Pk, Kak pewaTb 3agavy? — M .: MNpoceelleHne, 2018,-

7: l'yeeB'BoA. CO0pHIAK 3afa4 1o-reometpum: 5-9 knaccol. - M. : OHMKC 21 Bek : Mup u obpasosaHue, 2017.

8.dapkoB A.B. MartemaTnyeckne onmmnuabl B Wkone : 5- 11 knaccol. — M. : Aiipuc-Ipecc, 2018.
.923LLnknoneamxaaa getein/ /1.win:: Matew Tuka,::*M g AsaHTa-+, 2017: A sm

&t/ [www A nnferMaY4no-nonvn4PHbm q3nKo-maTeMaTUUeCKWin XXypHan ANs LWKONbHUKOB 1 CTYAEHTOB «KBaHT».

Vcnonb3oBaHne VIHTepHET-PecypCoB:

- MuHucTepcTBO 06pasoBaHust P@: http://www.infonnika.ru/; http://www.ed.gov.ru/;
- TectnposaHue online: 5-11 knaccobl: http://www.kokch/kts/ru/cdo/

- Meparornyeckas mactepckas, ypokun B IHTepHeTe u gp.. http://teacher.fio.ru

- HoBble TexHOoMormmn B o6paszosaHnu: http://edu.secna.ru/main/

- MerasHuuknoneana Kupunna n Megogus: http://mega.km.ru
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