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MOACHUNTENIbHAA 3ANMMNCKA

Pabouast nporpaMma y4ebHOro Kypca «reomeTpusi» 6a30BOro ypoBHS 4151 06yHaroLLmMxca
10 -11 knaccoB paspaboTaHa Ha ocHoBe PefepasibHOIO rocyAapCTBEHHONo 06pa3oBaTe/ibHOro
CTaHAapTa cpefHero o6uwero o6pa3oBaHus, C YY4ETOM COBPEMEHHbIX MUPOBbLIX TPEOOBaAHWUIA,
NpeabsBASEMbIX K MaTemMaTUYecKoMy 00pa30BaHUIO, U TpaguLMiA POCCMIACKOrO 06pa3oBaHUs.
Peanmsaumsi  nporpaMmbl  0obGecrneumBaeT  OBMafieHMEe  K/HOYEBLIMU  KOMMETEHLMAMM,
COCTaBMSAIOLWMMMN OCHOBY [A/11 CaMOPasBUTMS M HENPEpbIBHOrO 06pa3oBaHWsi, LENOCTHOCTb
06LLEKYNbTYPHOIO, IMYHOCTHOIO M MO3HABATE/IbHOTO Pa3BUTMS IMYHOCTU OOYYaOLLIMXCS.

LUETN N3YHEHUA YUHEBHOIO KYPCA

BaXXHOCTb y4eOHOro Kypca reoMeTpuM Ha YPOBHe cpefHero o6uwiero o6pasoBaHus
06yCnoB/ieHa MPaKTUYECKOM 3HAYMMOCTbH) MeTanpeaMETHbIX UM MPeAMETHbIX pe3ynbTaToB
06y4yeHMsi TeOMETPUM B HaMpaB/ieHWN NMYHOCTHOMO PasBUTUS 0OyYatoLMXCs, (HOPMMPOBaHNS
(hYHKLMOHANbHOW MaTeMaTMYeCKOn FpamMOTHOCTM, M3YYeHUst APYrnX YYeOHbIX AUCLMMNIMH.
Pa3BuTve Yy 0O6yvyarOWMXCA NPaBUIbHbIX MPEACTaBNEHUA O CYLLHOCTU M MPOUCXOXAEHWUN
FeOMETPUYECKMX abCTPaKLMiA, COOTHOLLEHUN PeaslbHOr0 U MAeabHOMO, XapaKTepe OTPaKeHWS
MaTemMaTU4ecKor HayKOW SBNIEHUIA U MPOLLECCOB peaslbHOro MUpa, Mecte reoMeTpum B CUCTEME
HayK W poAM MaTeMaTMYecKoro MOAENMPOBaHWA B Hay4yHOM MO3HAHWM W B MPaKTUKe
Cnoco6CcTBYeT (HOPMMPOBAHUKO HAyYHOr0 MMUPOBO33PEHMSI Y4alMXCs, a TaKkKe KauyecTB
MbILLIEHMSA, HE0BX0AMMbIX ANs afanTauumy B COBPEMEHHOM 00LLECTBE.

FeomeTpus ABNSETCS OAHUM M3 6a30BbIX NPEAMETOB Ha YPOBHE CpefgHero oo6Liero
06pa3oBaHmMsl, TaK Kak 06ecneunBaeT BO3MOXXHOCTb M3YYeHMS! KaK AWUCUMMNANH eCTeCTBEHHO-
Hay4HOI HanpaB/eHHOCTH, TaK U yMaHUTapHONA.

Jlornuyeckoe MblwneHne, hopMMpyemMoe Mpu M3YyHEHUNM OOYYatOLUMMUCS MOHATUIAHBIX
OCHOB TEOMETPUM W MOCTPOEHUM LIEMOYKM JIOTUYECKUX YTBEPXAEHWUA B XOAE PELUEHUs
reOMeTPUYECKMX 3ada4y, YMEHWe BblgBMraTb W OMNpoBepraTb rMnoTesbl HEMoCPeACTBEHHO
NCNOMb3YKOTCA MPW PELUeHMN 3afay ecTeCTBEHHO-HAy4yHOro LMK/Ia, B 4aCTHOCTM M3 Kypca
(hU3NKN.

YMeHne OpMEeHTUPOBaTbCA B MNPOCTPAHCTBE WrPaeT CYLIECTBEHHYH) pOnb BO BCEX
06nacTax AeATenbHOCTU 4YenoBeka. OpuUeHTaums 4YenoBeka BO BPEMEHM U MPOCTPaHCTBE —
HeoOX0AMMOE YC/OBME ero COUMaIbHOIO ObITWS, (hopMa OTPAKEHWUS OKPYXKAHOLLEro MUpa,
YCNOBME  YCMELIHOTO MO3HaHMA W aKTMBHOFO  Mpeobpa3oBaHUA  LEVCTBUTEIbHOCTU.
OnepvipoBaHme NPOCTPaHCTBEHHbIMY 06paszammn 00beaNHSET pasHble Bkl Y4e6HON 1 TPYL0BOiA
AEATENbHOCTU, SIBASETCS OAHMM M3 NPOMECCMOHA/IbHO BaXKHbIX KayecTB, MO3TOMY aKTyasbHa
3agaya hopMmMpoBaHMA y 06y4atOLWMXCA NPOCTPAHCTBEHHOTO MbILW/IEHUS KaK Pa3HOBWMAHOCTU
06pa3HOr0 MbILLIEHNS — CYLLIECTBEHHOIO KOMMOHEHTa B MOAFOTOBKE K MPaKTUYECKOl
AEATENbHOCTI MO MHOTVM HanpaBNEHUAM.

Llenb ocBOeHMs nporpammbl y4ebHOro Kypca «IfeoMeTpumsi» Ha 6a30BOM YPOBHE 00YyUeHUs
— 06uweobpa3oBaTe/ibHOE N OOLLEKY/NbTYPHOE pa3BUTME O6y4vatoMXCcs 4vepe3 obecneveHue
BO3MOXXHOCTV MPUOBPETEHNSA U MCMOMb30BAHNSA CUCTEMATUUYECKUX FEOMETPUYECKMX 3HAHWI U
AENCTBUIA, cneumnyHbIX reOMeTpUM, BO3MOXHOCTI YCNELLHOMO NPOAOMKEHNS 06pa3oBaHus Mo
CMeumanbHOCTAM, He CBA3aHHbIM C NPUKAAAHLIM MCMOb30BaHNEM FEOMETPUN.

MporpaMmMa no reoMeTpum Ha 6a30BOM YPOBHe MpeAHasHavyeHa 11 obydarowmxcs
CpefHe LWKOMbl, He WCMbITbIBABLUMX 3HAYMTE/IbHbIX 3aTPYAHEHWA Ha YPOBHE OCHOBHOMO
obulero obpasoBaHus. Takum o6pa3om, obydarolimecs Ha 6a30BOM YPOBHE AO/MKHbI OCBOWUTb
06LMe maTeMaTUYECKE YMEHUS, CBA3aHHbIe CO CMEeLM(UNKON reoOMeTpUM 1N HeobXoauMbIe ANns
XKW3HW B COBPEMEHHOM 06LLiecTBe. Kpome 3TOro, OHM MMEHT BO3MOXKHOCTb U3YUNTb FEOMETPUIO
6onee rnyboko, ecnv B Ja/ibHENLEM BO3HUKHET HEOOXOAMMOCTb B FEOMETPUYECKUX 3HAHUAX B
NpogecCMoHaIbHON AeATENbHOCTN.



[ocTvKeHne Lenin 0CBOEHMS MPorpaMMbl 06ecneyrBaeTCs peLleHeM COOTBETCTBYHOLMNX
3afay. MNpropuTeTHLIMI 3ajayaMn 0CBOEHNS Kypca «["eomeTpum» Ha 6a30BOM ypoBHe B 10—11
Knaccax SBnstTCS:

e (hopmMpoBaHME MPEACTaBMEHNA O FEOMETPUM KaK 4acTu MUPOBOM Ky/bTypbl U

0CO3HaHWe e€ B3aMMOCBA3MN C OKPYXXatoLLMM MUPOM;

e (hopmMpoBaHME NPeACTaB/iEHNS O MHOrOrpaHHMKax W Tenax BpaweHWsi Kak o
BaXKHeWLWMX MaTeMaTUYECKUX MOLENSAX, NMO3BO/AIOWMX ONUCLIBATL M U3yYaTb pasHble
ABNIEHNS OKPY)KAIOLLEro Mmpa;

e (hopmMMpoBaHME YMEHMWSI pacno3HaBaTb Ha yepTexax, MOMENAX W B peabHOM Mupe
MHOIOrpPaHHVKM 1 Tena BpaLleHuns;

e OBNafleHVe MeTojaMu  pelleHns 3afad  Ha MOCTPOEHWS Ha  M300paKeHUsX
MPOCTPAHCTBEHHbIX (YUTYP;

e (hopmMMpOBaHME YMEHUS OMEPUPOBAaTb OCHOBHLIMW MOHATUSMM O MHOTOrpaHHUKax W
Tenax BpaLLeHns N UX OCHOBHbIMW CBONCTBaMU;

e OBNafleHVe aropuTMaMmn peLleHnsi OCHOBHBIX TUMOB 3afay; (hOPMUPOBaHUE YMEHMS
NPOBOAMTb  HEC/IOXHble  [0KasaTe/lbHble  PAacCyXAeHWs B XOfde  peLleHus
CTEPEOMETPMYECKMX 3aa4 1 3afaY C MPaKTUYECKNM COAEPKaHNEM,;

e pasBUTME WHTENNEKTYa/lbHbIX W TBOPYECKMX  CMOCOBHOCTEN  06y4aroLmxcs,
no3HaBaTe/IbHOM aKTUBHOCTW, UCCNEA0BATENbCKUX YMEHUI, KPUTUUYHOCTN MbILLIEHNS;

e (hopmupoBaHMe (YHKLMOHa/IbHON TPaMOTHOCTU, PeneBaHTHOW FeoMeTpUmn: YMeHue
pacrno3HaBaTb NPOSBIEHNA FeOMETPUYECKMX NMOHATWIA, 0ObEKTOB M 3aKOHOMEPHOCTEN B
peasibHbIX XXMU3HEHHBIX CUTYaUMaX W MpU U3YYeHUW ApYrux Y4eOHbIX MpeameTos,
NPOSBNEHMS 3aBUCMMOCTEA W 3aKOHOMEpPHOCTeW, (OpPMyNMpoBaTb WX Ha S3blKe
reoMeTpuM W co3faBaTb FEOMETPUYECKMe MOAeNn, MPUMEHATb  OCBOEHHbIN
reoOMeTpuyecknMin - annapat [AN8  pelleHns MNPaKTUKO-OPUEHTUPOBaHHbIX — 3afad,
WNHTEPNPEeTUPOBATL M OLEHMBATb NOJyYeHHbIE Pe3y/bTaTbl.

OTANUYNTENBbHOM 0COBEHHOCTHIO MPOrpaMMbl ABMISETCS BK/IKOUEHME B KYPC CTEPEOMETPUM

B Hayasle €ero Wu3yyeHWs 3afay, pelaemMbiX Ha YPOBHE WHTYUTUBHOIO MO3HaHUA, W
onpegenéHHbLIM 06pa3oM OpraHuM3oBaHHas paboTa Haf HWMMK, YTO CMOCOBCTBYHOT PasBUTUIO
NOTNYECKOr0 W MPOCTPAHCTBEHHOIrO MbIW/IEHNS, CTUMYNUPYET MPOTeKaHWe WHTYUTUBHbIX
MpoL,eccoB, MOTUBMPYET K Aa/lbHeLeMY U3yYeHUIO NpeaMeTa.

MpegnoyteHne OTAAETCA  HArNA4HO-KOHCTPYKTUBHOMY MeTofy OO6yyeHusi, TO eCTb
TEOPeTUYECKME 3HAHWA WMEKOT B CBOE OCHOBE 4YYBCTBEHHOCTb MPeAMETHO-MPaKTUYECKOM
[eAaTelbHOCTU.  Pa3BUTME MPOCTPAHCTBEHHBLIX MPEACTaB/IEHUA Yy yyalwmxca B Kypce
CTEPEOMETPUM NPOBOAUTCA 3a CHET peLleHns 3afay Ha co3faHne NPOCTPaHCTBEHHbIX 06pa3oB U
3a/la4 Ha OrepupoBaHMe NPOCTPaHCTBEHHbIMKU Obpasamu. Co3gaHue ob6pasa NpPoBOAUTCA C
OrMOpOI Ha HarNggHOCTb, a OrepupoBaHMe 06pa3oM — B YCI0BUSX OTB/IEYEHWNSA OT HarNsgHOCTH,
MbIC/IEHHOTO M3MEHEHNSA ero MCXOLHOr0 CoAepXXaHus.

OcHOBHble copgep)aTefnbHble /MHMM  Kypca «leomeTpum» B 10-11 Knaccax:
«MHororpaHHuku», «lpsamble 1 NI0CKOCTN B NPOCTPAHCTBE», «Tena BpalleHusa», «BeKTopbl 1
KOOpAMHaTbl B NPOCTPaHCTBe». POPMUPOBaHME NIOTMYECKUX YMEHUIA pacnpeseniieTcs He TONbKO
Nno cofepXXaTeflbHbIM JIMHWAM, HO W NO rofJam OOy4yeHUs Ha YPOBHE CpefaHero O06LLero
06pas3oBaHms.

CofepxxaHne 06pa3oBaHNsA, COOTBETCTBYHOLLEE MNPeAMETHbIM pe3y/ibTaTaM OCBOEHMS
pabouyein NporpaMmbl, pacrpegenéHHbIM Mo rogaM 06yveHns, CTPYKTYPMPOBAHO TaknM 06pasomM,
4yTOGbl  OB/AJEHME  TEOMETPUYECKUMW  MOHATUAMM U HaBblkamyl  OCYLLECTB/IANOCH
nocnefoBate/lbHoO UM MOCTynaTesibHo, C COOMOAEHMEM MNPUHLMNA NPEeMCTBEHHOCTH, YTOObI
HOBbIE 3HaHWS BK/IOYA/INCh B O6LLYHO CUCTEMY FEOMETPUYECKNX NPeLCTaBIEHNA 06yYatoLwmxcs,
pacLumnpss v yrnyonss eé, obpasys npoyHble MHOXXECTBEHHbIE CBA3W.

MECTO YYEBHOI'O KYPCA B YYEBHOM MNJ1IAHE



Ha n3ydeHune reomeTtpumn oteoanTca 2 Yaca B Hegento B 10 knacce 1 1 yac B Hegento B 11
Knacce, BCEro 3a [iga roga obyyeHus - 102 yuyebHbIX Yaca.



COLEPXXAHWVE YHEBHOIO KYPCA

10 KJTACC
MpsAMble U NJIOCKOCTW B NPOCTPaHCTBE

OCHOBHble NOHATUS CTepPeOMeTpUN. Touka, NpsiMas, NI0CKOCTb, NPOCTPaHCTBO. MoHATME
06 aKCMOMaTNYeCKOM NOCTPOEHUN CTEPEOMETPUM: aKCUOMbI CTEPEOMETPUN U CNIEACTBUSA U3 HUX.

B3avMHOe pacnonoxeHne NpsiMbIX B MPOCTPAHCTBE: MepeceKatowmnecs, napaisiefibHole v
cKpelymBaroLmecs npsmvble. [apannenbHoCTb MNPSAMbIX UM MI0CKOCTEA B MPOCTPAHCTBE:
napaisiefibHble MpsAMble B MPOCTPAHCTBE; Napaife/lbHOCTb TPEX MPAMBIX; NapaiieflbHOCTb
NPAMO M NNMOCKOCTU. YrNbl C COHanpaB/eHHbIMU CTOPOHaMK; Yrosl Mexgy npsMbiMU B
npocTpaHcTee.  [MapannenbHOCTb  MIOCKOCTE:  NapanfiefibHble  MA0CKOCTW;  CBOWCTBA
napansiefibHbIX NJI0CKOCTEN. MpocTeiLlne NPoCTPaHCTBEHHbIE (PUIYPbl Ha NIOCKOCTU: TeTpasap,
Ky6, napannenenunes; NOCTPOEHNE CEYEHUIA.

MeprneHANKYNApHOCTb  MPAMOA M MJIOCKOCTU:  MNepPneHAVKYNSpHble  MNpsimMble B
NPOCTPaHCTBE, MpAMble MapanienbHble U MEePrneHanKYNspHble K  MIOCKOCTY, MPU3HaK
NepneHANKYNAPHOCT  MPAMON W MIOCKOCTW, TeopemMa O NPsSMOM  NepneHAKYNSPHOWA
NNOCKOCTU. YT/Nbl B NPOCTPAHCTBE: Yron Mexay NPsMO U MNOCKOCTbO; ABYrPaHHbIA yron,
NMHENHBIA yron ABYrpaHHoro yrna. MepneHAVKYnsp M HaKNOHHbIE: PacCTOsiHWE OT TOYKM [0
NNOCKOCTK, PaccTosiHMe OT MPAMOA [0 MNJIOCKOCTW, MNPOeKUMst (uUrypbl Ha MI0CKOCTb.
MeprneHANKYNAPHOCTb NIOCKOCTEN: NPU3HaK NepreHANKYNApHOCTA ABYX NIOCKOCTel. Teopema
0 TPEéX nepneHanKynsapax.

MHororpaHH1UKu

MMOHATME MHOrorpaHHWKa, OCHOBHblE 3/1eMEHTbl MHOrOrpaHHWKa, BbINyK/ble W
HEBbIMYK/ble MHOrOrpaHHUKK; pa3BépTKa MHOrorpaHHuKa. Mpusma: n-yronbHas nNpuama; rpaHu
N OCHOBaHWS MPU3Mbl; MPAMas U HaK/IOHHasA NpPU3Mbl; 6OKOBasi U NOJIHAas NOBEPXHOCTb MPU3MBI.
Mapannenenunes, NPAMOYro/ibHbIA Napasnenenunes U ero ceoicTea. Mupamuga: n-yrosbHas
nupamMuga, rpaHn ¥ OCHOBaHWe nupamuAbl; 60KOBas M MOJHAs MOBEPXHOCTb MMpaMUfbl;
npaBunbHasd W YyceuyéHHasd nupammuga. dNemeHTbl MPU3Mbl U NMpamuibl. [paBusibHble
MHOIOrPaHHVKK: NOHATME NPaBWIbHOMO MHOFOrpaHHUKA; NpaBWbHas Npu3Ma W npasuibHas
nvpaMuaa; nNpaBubHas TPeyrosibHas nupaMuaa 1 nNpaBubHbIA TeTpasap; Kyo. MpeacrasneHune
0 MpaBWbHLIX MHOrOrpaHHUKax: OKTasdp, Aofekasap W ukocasgp. CeuyeHus npusMbl U
nvpaMmumabl.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCWUTE/IbHO TOYKM, MPAMOWA, MIOCKOCTU.
AnemeHTbI CUMMETPUM B NpaMugax, napannenenvnegax, npaBuibHbIX MHOFOrpaHHUKaX.

BbluncneHe 3neMeHTOB MHOTOrpaHHUKOB: pébpa, AvaroHanu, yrnbl. Mnowaabs 60K0BOWA
MOBEPXHOCTU W MOSIHOM MOBEPXHOCTU MPSMON NPM3Mbl, M/OWAAb OCHOBaHWIA, Teopema o
OOKOBOW MOBEPXHOCTU MPAMOA Npu3Mbl. Mnowaabs OOKOBOW MOBEPXHOCTU W MOBEPXHOCTH
NpaBWIbHON NUpamuabl, Teopema O NnJowaan yceuyéHHoin nupamugsl. FNoHsTre 06 06bEMe.
O6bEM Nupamugbl, NPU3MbI.

MosfobHble Tena B npocTpaHcTBe. COOTHOLWIEHMS MeXAy MoWaasMm MoBepPXHOCTEN,
06bEMamu NOAOOHLIX Te.



11 K/TACC

Tena BpalleHUs

LinnmHapuyeckas noBepxHOCTb, 06pasytowme UWIVHAPUYECKON MOBEPXHOCTM, OCb
UMIMHAPUYECKOW NOBEPXHOCTUW. LinnnHap: ocHoBaHMA 1 6OKOBasi NOBEPXHOCTb, 06pasytoLasn v
0Cb; NnoLaab 60KOBOI M NOHOM NOBEPXHOCTW.

KoHuYeckass MoOBEPXHOCTb, 006pasytoLie KOHMYECKOW MOBEPXHOCTW, OCb W BepLUMHa
KOHWYECKON MOBepPXHOCTU. KOHYC: OCHOBaHWe W BepluMHa, obpasyroulas M OoCb; Nowaib
OOKOBOW M MOJIHOW MOBEPXHOCTU. YCeUYEHHbIW KOHYC: 06pasytoLine 1 BbICOTA; OCHOBaHUS U
OOKOBasi MOBEPXHOCTb.

Cepa M wap: UeHTp, paguyc, AvMameTp; nnouwagbs NOBepXHOCTM ciepbl. B3avMHoe
pacrosioXkeHme cepbl U NIOCKOCTU; KacaTeslbHas MI0CKOCTb K cepe; nioLwaib cgepsl.

306paxkeHVe TeN BpaLLEHUA Ha MI0CKOCTU. Pa3BEépTKa LMNNHAPA 1 KOHYCA.

KomOuHaummn Ten BpaweHus M MHOrorpaHHWKOB. MHOrOrpaHHUK, OMUCaHHBIA OKOJIO
cthepbl; cepa, BNMcaHHasA B MHOrOrpaHHUK, WK TeN0 BPaLLEHWS.

MoHsiTMe 06 06bEMe. OCHOBHble CBOCTBa 060LEMOB Ten. Teopema 06 06bEME
NPAMOYro/IbHOrO napasnenenunesa v cneactsns n3 Heé. O6bEM UMAMHApPA, KoHyca. OObEM
Lapa 1 naowasb cgepbl.

MosfobHble Tena B npocTpaHcTBe. COOTHOLWIEHMS MeXAy MoWaasMm MoBepXHOCTEN,
06bEMamu NOAOOHLIX Ter.

CeuveHns umnuHgpa (napannenbHO W NeprneHAUKYNISPHO OCK), CeYEHUs KOHyca
(napannensHoe OCHOBaHWUIO M NMPOXOAsiLLEE Yepe3 BEPLUMHY), CeYeHUS Lapa.

BeKTOpb! 1 KOOPAMHATbI B NPOCTPaHCTBe

BekTop Ha n1ocKoCcTy 1 B NpPocTpaHCTBe. CoXeHWe U BbluMTaHNe BEKTOPOB. Y MHOXEHME
BEKTOpa Ha 4ucno. Pasno)keHue BeKTopa Mo TPEM HeKoMMiaHapHbIM BekTopam. [lpasuno
napannenenvnesa. PelleHuve 3a4a4, CBA3aHHbIX C NPUMEHEHWEM NPaBW LeNCTBUIA C BEKTOpPaMMU.
MpsmoyronbHasi cucteMa KoopauHaT B npocTpaHcTBe. KoopauHaTbl BekTopa. [lpocTeimve
3afaun B KOOpAuHaTax. Yron mexpgy BekTtopamu. CKanspHOe npou3BefeHne BEKTOPOB.
BbluncrieHve yrnos Mexay npsmbiMU U NA0CKOCTAMU. KOOpAMHATHO-BEKTOPHLIN MeTog, npu
PeLLeHNM reOMeTPUYECKINX 3aay.



MNAHVNPYEMBIE PE3YJIbTATbI
JINYHOCTHDbIE PE3Y/IbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MporpaMMbl ydyebHOro npeameta «Marematuka»
XapaKTepu3yrTCs:

["paxkgaHCKoe BocNUTaHwKe:

ChOPMUPOBAHHOCTLID  TPaXKAAHCKOA MO3MUMM  00y4aloLLerocs Kak akTUBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLecTBa, NPeacTaB/ieHneM O MaTeMaTUYeCKUX OCHOBax
(DYHKUMOHMPOBaHUA Pa3/IMYHbIX CTPYKTYP, SBMIEHWI, Npouedyp rpaxaaHCKoro obuiectsa
(BbIOOpPbLI, OMPOCHI M Mp.), YMEHWEM B3aUMOAEACTBOBATb C COLMATIbHLIMU WHCTUTYTaMU B
COOTBETCTBMU C UX PYHKLMAMN U HASHAYEHWNEM.

MaTpmnoTmn4ecKoe BOCMUTaHME:

CPOPMMPOBAHHOCTHIO POCCUCKON TPaXKAAHCKON MAEHTUYHOCTU, YBRXKEHUA K NPOLLIOMY
M HacTosLEeMY POCCUMIACKOM MaTeMaTWKW, LEHHOCTHbIM OTHOLUEHWEM K  [OCTVDKEHUAM
POCCUMACKMX MaTEMaTMKOB M POCCUIACKOM MaTeMaTUYEeCKOM LLKO/bI, K UCMO/Mb30BaHUIO 3TUX
[OOCTVDKEHWI B APYIUX HayKax, TEXHOIOMUAX, cthepax IKOHOMUKM.

[yXOBHO-HPaBCTBEHHOI0 BOCMUTAHWSA:

OCO3HaHMEM  [JyXOBHbIX LEHHOCTE POCCUMICKOro Hapoda; CHopMMPOBaHHOCTHIO
HPaBCTBEHHOIO CO3HAHWA, 3TUYECKOrO MOBeAEeHUS, CBA3aHHOIO C NPaKTUYeCKUM MPUMEHEHNEM
[OOCTVDKEHWIA HayKW U [eATeNbHOCTbI YYEHOrO; 0CO3HaHMEM /IMYHOrO BK/Iafa B MOCTPOEHME
YCTOMUMBOTrO 6yayLero.

OCTeTUYECKOoe BOCMUTaHMe:

3CTETUYECKMM  OTHOLLUEHWEM K  MUpY, BK/IOYas  3CTETUKY  MaTeMaTUyeCKuMX
3aKOHOMEpHOCTelN, O00bLEKTOB, 3afa4y, pPeleHuin, pacCyXAeHW; BOCMPUMMUMBOCTBIO K
mMaTemMaTUYeCcK1M acrnekTam pas/iInyHbIX BUAOB UCKYCCTBA.

P n3nyeckoe BoCNNTaHUe:

CPOPMMPOBAHHOCTHIO  YMEHUA MPUMEHATb MaremMaTU4Yeckme 3HaHWA B UHTepecax
340p0OBOro M 6e3onacHoro obpasa >KU3HW, OTBETCTBEHHOIO OTHOLLEHWS K CBOEMY 340POBbHO
(3mopoBoe nuTaHWe, COaMaHCUPOBAHHBIN PEXUM 3aHATUIA U OTAbIXa, perynspHas gusnyeckas
aKTMBHOCTb); (PU3NYECKOr0 COBEPLLEHCTBOBAHMSA, MPU 3aHATUSAX CMOPTUBHO-0340POBUTE/IbHOM
[eATeNIbHOCTbHO.

TpynoBoe BoCnUTaHUE:

FOTOBHOCTbIO K TPyAY, OCO3HaHMEM LeHHOCTW TPYZONMOOUS; MHTEPECOM K Pas/inyHbIM
cthepam NpoeccUoHaNbHOM AeATENbHOCTM, CBSA3aHHbIM C MAaTeMaTUKOW U €€ MPUNOXKEHUSMN,
YMEHMEM COBepLUaTb 0CO3HaHHbIV BbIOOP Oyayliein npoteccnn 1 peann3oBbiBaTb COOCTBEHHbIE
YKU3HEHHbIE MaHbl; FOTOBHOCTbIO M CMOCOOHOCTBO K MaTeMaTuyecKOMy 06pa3oBaHWMio U
CaMo06pa30BaHNI0 Ha MPOTSHKEHUU BCEM >KU3HW; FOTOBHOCTBbIO K aKTMBHOMY Y4acTui B
peLLeHNM NPaKTUYeCKMX 3a4a4 MaTeMaTUUYeCKON HanpaB/ieHHOCTHU.

OKO0/10r MYeckKoe BoCNnTaHme:

CPOPMMPOBAHHOCTHIO  KONIOMMYECKO KY/bTYPbl, MOHUMaHWEM B/IMSIHUA COLMa/IbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOSHWE MPUPOAHON M COLMaNbHOM Ccpefdbl, OCO3HaHWEM
rnobasbHOro  xapaktepa 3KOJIOTMYECKUX MNPO6/MEM;  OpMeHTauuen Ha  MpUMeHeHue
MaTemMaTUYecKMX 3HaHWin s pelleHns 3agad B 06/1aCTU OKPYXKatoLLEen cpefbl, NAaHMPOBaHUA
MOCTYIMKOB N OLIEHKMN MX BO3MOXXHbIX MOCNEACTBUIA /19 OKPY>XKAKOLLEN cpespbl.

LLeHHOCTM Hay4YHOro No3HaHus:

CPOPMMPOBAHHOCTHIO  MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY  YPOBHIO
pasBUTUA HayKM M OOLLLECTBEHHONM MPaKTUKK, NOHUMaHMEM MaTeMaTUYecKon HayKu Kak ciepbl
4e/I0BEYECKOIN [eATeNIbHOCTI, 3TanoB e€ pasBUTMA U 3HAYMMOCTU A/1 Pa3BUTUSA LMBUIU3ALMUNA;
OBNlafleHNeM A3bIKOM MaTemMaTUKW M MaTeMaTU4eCKON KynbTypoW Kak CpeACcTBOM MO3HaHMS



MUpa; TOTOBHOCTbIO OCYLLECTB/IATb MPOEKTHYD W MCCNEA0BaTeNbCKYH  AeATeNbHOCTb
WHAMBUAYANbHO W B Fpynne.

METAMNPEOMETHbBIE PE3YJIbTATbI

MeTanpeaMeTHble pe3ynbTaTbl 0CBOEHMS NPOrpammMbl y4ebHOro npeameta «Marematmka
XapakTepu3ytoTCs  OBMafleHNEM  YHMBEPC&/IbHbIMW  MO3HAaBaT e/lbHbIMU  [eACTBUAMMK,
YHMBEPCAIbHBIMA ~ KOMMYHUKATUBHbIMKA ~ A€ACTBUAMYK,  YHUBEPCAbHBIMU  PETYNATUBHBIMU
[eNCTBUAMM.

1) YHuBepcabHble NO3HABAT e/lbHble AeNCTBUSA, 06ecneynBadT (HOpMUpoBaHMe 6a30BbIX
KOTHWTUMBHbIX MPoLeccoB obyyarowmxca (OCBOEHWE MeTOZA0B NMO3HAHMA OKPY>KaloWwero mupa,;
MPUMEHEHWE NOTUYECKUX, NCCNef0BaTENbCKMX Onepaumnii, yMeHuii paboTaTb C MHGopmaLmen).

BasoBble nornyeckne AeicTBUA:

e BbIBNATb U XapaKTepmn30BaThb CYLLECTBEHHbIE MPU3HAKM MaTemMaTUYecKnxX 0ObeKTOB,
MOHATWIA, OTHOLLUEHUA MEXAY MOHATUAMU; POPMYNMPOBaTh OMpenesieHns MOHATUN;
yCTaHaBNMBaTb CYLLECTBEHHbIV MPU3HAK KiaccugmnKalmmn, 0CHOBaHNA 411 06006LLeHNA
N CPaBHEHWS, KpUTEPUM MPOBOAUMONO aHaIn3a;

e BOCMPUHMMATb, (POPMYNNPOBaTL M NPeobpa3oBbIBaTL CYXXAEHUSA: YTBEPAUTENbHbIE U
OTpuLaTesibHbIE, EANHUYHbIE, YaCTHbIE U 06LLME; YCIOBHbIE;

e BbIABNATb MaTeMaTUYECKME 3aKOHOMEPHOCTI, B3aMMOCBS3M 1 NPOTUBOPeUNs B (hakTax,
[aHHbIX, HabMOAEHUAX W YTBEPXAEHUAX; Npegnaratb KPUTEPUU [N BbISBIEHWS
3aKOHOMEPHOCTEN 1 NPOTUBOPEYNIA;

e [leflaTb BbIBOAbI C UCMO/b30BaHNEM 3aKOHOB JIOTUKW, AeAYKTUBHbBIX U UHLYKTUBHBLIX
YMO3aK/KOUeHW, YMO3aK/TKOUEHWNIA MO aHa/1I0ruu;

e POBOAMTb CaMOCTOSATE/NbHO [OKa3aTe/IbCTBa MaTeMaTUYECKMUX YTBEPXKAEHWNIA (MpsMble
M OT MNPOTUBHOrO), BbICTPaMBaTb aprymeHTauuio, MPUBOAUTL MPUMEPbI U
KOHTpNpumepbl; 060CHOBbIBaTb COOCTBEHHbIE CY)KAEHUA U BbIBOAb;

e BblOMpaTb CMNoco6 pelleHnsi yyebHOM 3afaun (CpaBHMBATb HECKO/IbKO BapuaHTOB
peLLeHns, BbIoMpaTb Hanbosiee NOAXOAAWMIA C YHETOM CaMOCTOSATENIbHO BblAeNEHHbIX
KpUTepmeB).

BasoBble nccnegoBaTelbCKne AencTBuS:

e 1CMO/b30BaTb  BOMPOCbI  KaK  WCCNeOBaTeNbCKUA  MHCTPYMEHT  MO3HAHWS;
(hopmMynunpoBaThb BOMPOCHI, (PUKCUPYIOLLME NPOTUBOPeYne, Npobremy, ycTaHaBNMBaTb
MCKOMOE W JaHHOe, (hopMMpoBaTb TUMOTE3Y, apryMeHTMpOBaTb CBOK MO3ULMIO,
MHEHWE;

e [POBOAMTb CaMOCTOSATENIbHO CM/1aHMPOBAHHbIA  3KCMEPUMEHT, WCCNeAoBaHe Mo
YCTaHOB/IEHWIO OCOGEHHOCTE MaTemaTU4eckoro o06bekTa, SB/EHWs, MNpoLecca,
BbISIB/IEHNIO 3aBUCUMOCTEN MEXY 06beKTaMu, ABNeHUSMI, NpoLeccamu;

e CaMOCTOATE/IbHO  (hopMy/nMpoBaTb  0606LLeHMSs U BbIBOAbI MO pe3y/bTaTtam
NPOBeAEHHOr0 Hab/oAeHUs, NUCCNefoBaHNs, OLEHMUBATL [OCTOBEPHOCTb MOYHYEHHbIX
pe3ynbTaToB, BbIBOLOB U 0600LLEHNIA;

e POrHO3MpPOBaTh BO3MOXKHOE pa3BUTME MPOLECCa, a Takxke BblABUIaTb MPeAnosioXKeHus
0 ero pasBuTMKN B HOBbIX YCNOBUSIX.

Pab6oTa ¢ MHhopMauueil:

e BbIBNATL AeIUUNTLI MHPOPMALMK, LaHHbIX, HEOOXOAMMbIX [/19 OTBETA Ha BOMPOC U
L)1 peLLeHns 3afauu;

e BblOMpaTb WH(OPMaUMI0O M3  WUCTOYHMKOB Pas3/IMYHbIX TUMOB, aHaIU3MPOBATS,
CUCTEMATU3NPOBATL N MHTEPNPETMPOBATb MH(OPMALMIO Pa3/INYHbIX BUAOB U (hOpM
npeLCcTaB/eHus;



CTPYKTYpUpOBaTb  MHOpPMauuio, NpeacTaBNsTb €€ B pa3/inyHbIX  hopmax,
NNNOCTPUPOBATb FPagnyuecku;

OLEHMBaTb HaAEXHOCTb MH(OPMaLMX MO CamMOCTOSITENbHO  CHOPMY/IMPOBaHHbLIM
KpUTEPUAM.

2) YHuBepcaNbHble KOMMYHMKAT MBHblE AeACTBUs, 0becneunBaloT CHOPMMPOBAHHOCTb
coumanbHbIX HABbIKOB 00YYatoLLIMXCA.
O6ueHme:

BOCMPVMHUMATb U (HOPMYNMPOBATh CYXKAEHWNS B COOTBETCTBUM C YCOBUSIMU W LEENSMMA
06LLEHMS; ACHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3pEHMSt B YCTHbIX WU
MUCbMEHHbIX TEKCTaX, faBaTb MOSICHEHWS MO XOA4Y PELUeHNs 3aayun, KOMMEHTPOBATb
MONMYYEHHbIV pesynbTar;

B X0Ze 06CY>KAeHWs 3afaBaTb BONPOCHI MO CYLLECTBY 00CyAaeMoi Tembl, NPo6/embl,
pellaeMoin  3adayun, BbICKasblBaTb WAEWM, HaUENEHHble Ha MOUCK  peLUeHus;
COMOCTaBNATb CBOWM CY)XKAEHWS C CYXAEHMSMU [APYrMX Y4YaCTHMKOB [Manora,
06HapyXXMBaTb pa3nnymne N CXOACTBO MO3ULMIA; B KOPPEKTHOW hopme (hopMynmMpoBaTh
pasHOr1acus, CBOM BO3PKEHNS,

NpeAcTaBNATb Pe3ynbTaTbl PeLleHns 3af4ayn, SKCNepUMEHTa, CCNefOBaHNs, NPOEKTa;
CaMOCTOSTE/IbHO BbIOMPaTb (hopMaT BbICTYMNEHUS C YYETOM 3afday MpeseHTaummn u
0COBEHHOCTEN ayauTopuK.

CoTpyaHNYeCTBO:

NOHUMaTb M WUCNOMb30BaTb MPEUMYLLECTBA KOMaHAHOW U UHAMBMAYaNbHOW pPaboThbl
Npu pelleHnn Yy4yebHbIX 3afa4y; MNPUHUMATb LeNb COBMECTHOW AEATENIbHOCTH,
NnaHMpoBaTb OpraHM3aLMil COBMECTHOM paboTbl, pacnpefenstb Buabl pabdorT,
[loroBapmeaTbCs, 006CYXAaTb MNpoOLECC M pe3ynbTaT pabdboTbl; 0600LaTb MHEHUS
HECKO/bKNX NMOAEN;

y4yacTBOBaTb B rpynnoBbIX hopMax paboTbl (06CYXKAEHNS, 0OMEH MHEHWIA, «MO3rOBbIE
LUTYPMbI» W WHbIE); BbIMOMHATL CBOK 4acTb pPaboTbl M KOOPAUHWMPOBATb CBOW
[leACTBMA C APYrMU YNIEHaMW KOMaH/bl; OLlEHMBATb Ka4eCTBO CBOEr0 BKNaa B 0Lt
NPOAYKT NO KpUTEepUsimM, CHOPMYNMPOBaHHBLIM YY4aCTHUKaMK B3aMMOJENCTBUS.

3) YHuBepcasibHble PerynaT MBHble ANCTBUS, 0becneunBardT (POPMUPOBAHIE CMbICIOBbLIX
YCTAHOBOK U >KW3HEHHbIX HABbIKOB JIMYHOCTMW.
CamoopraHusayma:

COCTaB/ATb NMaH, anropuTM peLLeHns 3a4ayum, BblorpaTb CNOCO6 PeLLEHNSs C YHYETOM
NMEIOLLINXCS PECYPCOB M COOCTBEHHbLIX BO3MOXXHOCTE, apryMeHTUPOBaTb U
KOPPEKTMPOBAaTb BapuaHTbl PELLEHNIA C YYETOM HOBOI MH(OPMaLN.

CaMOKOHTpPO/Ib:

BMafleTb HaBblkaMW MO3HABATE/IbHOM pediieKCM KaK OCO3HaHWSi COBepLLaeMbIX
[EeACTBUA N MbICIMTENbHBLIX MNPOLECCOB, WX pe3y/nbTaToB; BfafeTb Ccrnocobamu
CaMOMpOBEPKM, CaMOKOHTPONSA Npouecca WM pesy/nbTarta pelleHus maTeMaTUyeckoin
3ajauu;

npeasuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HWMKHYTb MPW PeLLeHnn 3afadu, BHOCUTb
KOPPEKTUBbI B [eATENIbHOCTb Ha OCHOBE HOBbIX 06CTOATE/NLCTB, AaHHbIX, HANAEHHbIX
OLNOBOK, BbISBMNEHHbIX TPYAHOCTENR;

OLeHMBaTb COOTBETCTBME pe3y/bTata Len W YycroBUAM, OOBACHATb MPUYUHLI
[JOCTVDKEHUSI UM HEAOCTVDKEHUS Pe3y/bTaToB [AeATeNbHOCTU, HaxOAuUTb OLUMOKY,
[iaBaTb OLEHKY MPYOOPETEHHOMY OMbITY.



MPEAMETHbLIE PE3YJIbTATDI
10 K1ACC

OnepupoBaTb MNOHATMSAMW: TOYKa, NPsSMast, MI0CKOCTb.

MPUMEHSATb aKCMOMbI CTEPEOMETPUM 1 CNEACTBMS M3 HUX MPU PELLEHUM TEOMETPUYECKNX
3aaau.

OnepupoBaTb MOHATUAMW: MaPaNeNIbHOCTb W MEPMNEHAUKYNAPHOCTb  NPAMbIX U
NIOCKOCTENA.

KnaccnmumpoBaTh B3aMHOE pacrofioKeHne NpsAMbIX U NI0CKOCTEN B MPOCTPaHCTBE.

OnepupoBaTb MOHATUAMW: [BYrpaHHbIA Yron, rpaHW [ABYrpaHHOro Yyrna, peoépo
[IBYrPaHHOIO Yrna; NIMHENHbIN Yyron ABYrpaHHOro yrna; rpadycHasi mepa [AByrpaHHOro yrna.

OnepupoBaTb MOHATUSMMW: MHOIOrPaHHUK, BbINYKbIA W HEBbIMNYK/bIA MHOIOrPaHHUK,
3N1EMEHTbI MHOTOrpaHHWKa, NPaBU/bHbIA MHOTOrPaHHKK.

PacnosHaBaTb OCHOBHble BW/bl MHOFOrpaHHUKOB (nMvpamuaa; npuama, NpsiMoyro/bHbIN
napannenenuneq, Kyo).

KnaccnmumpoBaTb  MHOrOrpaHHuUKM, BblOMpas OCHOBaHWA AnNs  Knaccugmkaumm
(BbINYKNbIE W HEBbLINYK/bIE MHOIMOFPaHHUKK; MpaBWU/IbHbIE MHOTOFPaHHUKK, MpSMble U
HaK/TIOHHbIE MPU3MbI, Napannenenuneabl).

OnepupoBaTb MNOHATMSMW: CEKYLLLAst NTIOCKOCTb, CEYEHME MHOIOrPaHHMKOB.

OO6BACHATb NPUHLMMNbI NOCTPOEHUS CEYEHWNIA, UCMOb3YS METO/ CNeAoB.

CTpOuTb CEYEHUS MHOTOrPaHHUKOB METOAOM CNefoB, BbIMOMHATL (BbIHOCHbIE) MIOCKME
YEPTEXN U3 PUCYHKOB MPOCTbIX 06BEMHBIX (IUryp: BUA CBEPXY, COOKY, CHU3Y.

PelwaTb 3aa4M Ha HaxOXAEHWE TEeOMETPMUECKMX BeIMUYMH MO obpasuam  wau
anroputMam, MPUMEHSS W3BECTHbIE aHa/IMTUYECKMEe METOAbl MpU  PeleHnn CTaHAaPTHbIX
MaTeMaTUYeCKUX 3afay Ha BbIUMCMEHME PACCTOSHUIA MeXAy ABYMS TOYKaMu, OT TOUKWU [0
NPSIMOWA, OT TOUKM [0 NJIOCKOCTU, MEX/Y CKPELLNBAIOLLMMMUCS NPSMbIMMN.

PelwaTb 3aa4M Ha HaxOXAEHWE TEeOMETPMUECKMX BeIMUYMH MO obpasuam  wau
anroputMam, MPUMEHsS W3BECTHbIE aHa/IMTUYECKMEe METOAbl MpU  PeleHnn CTaHAaPTHbIX
MaTeMaTUYeCKMX 3aay Ha BbIUYMCNEHWE YINIOB MEX[Y CKPELUMBAIOLLMMUCA NPAMbIMA, MEXAY
NPSIMOW U NIOCKOCTbO, MEX/Y NIOCKOCTAMU, ABYIPaHHbIX Yr/0B.

Bbluncnatb 06bEMbI U NIOWAAMN NOBEPXHOCTEN MHOIOrPaHHMKOB (Mpu3ma, nupamuaa) ¢
NPUMEHEHEM  (POPMYN; BbIYMCAATbL COOTHOLLEHWS MeXAy nnowansMm MOBEPXHOCTEN,
06bEMaMM NOAO06HBLIX MHOTOrPaHHMKOB.

OnepupoBaTb MOHATUAMW: CUMMETPUSI B MPOCTPAHCTBE; LIEHTP, OCb W M/IOCKOCTb
CUMMETPUN; LEHTP, OCb M NIOCKOCTb CUMMETPUMN (DUTYPbI.

M3Bnekatb, Npeobpa3oBbIBaTh Y UHTEPMPETMPOBATL MHAOPMALMIO O NPOCTPAHCTBEHHbIX
reoMeTPUYECKNX PUrypax, NPeAcTaBNEHHYHO Ha YepTeXax U PUCYHKaX.

MpUMeHATbL  reomeTpuyeckme hakTbl AN PELUEHUs  CTEPEOMETPUYECKMX  3afau,
npeanonaratoLmMx HECKOMbKO LUIAroB PELLEHWUs, eCny YCMOBUS NPUMEHEHUS 3aflaHbl B SIBHOM
(hopme.

MpUMeHATb MNPOCTeMLMe MNPOrpaMMHbIE CPeAcTBa U 3MEKTPOHHO-KOMMYHUKALNOHHbIE
CUCTEMbI MPY PELLIEHNM CTEPEOMETPUYECKMX 3aay.

MpuBoanTL MPUMEPbI  MaTEMATUYECKMX 3aKOHOMEPHOCTEM B MPUPOLAE W XKU3HW,
pacno3HaBaTb NPOSIBIEHNE 3aKOHOB FeOMETPUN B UCKYCCTBE.

MpUMEHATb MOMYYEHHbIE 3HAHUS HA NPAKTUKE: aHa/IM3MPOBaTb pPeasibHble CUTYaLun U
NMPUMEHATb  U3YYEHHbIE  MOHATMS B MPOLECCE MOUCKA  PeLleHMst  MaTeMaTUYecKu
chopmynmMpoBaHHOW NPO6MeMbI, MOAENMPOBaTb peasibHble CUTYaUMW Ha S3bIKE TeOMETpUMn,
nccnefoBatb MOCTPOEHHbIE MOAENN C UCMOMb30BAHUEM FEOMETPUUECKMX MOHATUIA U TEOPEM,
annaparta anreépbl; pewwarb NPaKTUYECKME 3aa4um, CBA3aHHbIE C HAXOXAEHNEM FeOMETPUYECKNX
BE/IMYUVH.



11 K/TACC

OnepupoBaTb NOHATUAMMN: UMMHAPUYeCKas NMOBEPXHOCTb, obpasytoLine
LUMAVHAPUYECKO MOBEPXHOCTU; LUNHAP; KOHMYECKAs MOBEPXHOCTb, 06pasytoLLe KOHUYECKOIA
MOBEPXHOCTU, KOHYC; CpepryecKas NoBEPXHOCTb.

PacnosHaBaTb Tena BpateHns (LMAnMHAP, KOHYC, ciepa 1 wap).

OOBACHATL CNOCO6bLI MOTYYEHUA TN BPALLEHUS.

Knaccugumumposatb B3aMMHOE pacrosioXkeHve cjepbl U NI0CKOCTH.

OnepvipoBaTb MOHATUAMM: LLIAPOBOI CErMEHT, OCHOBaHWe CErMeHTa, BblCOTa CErMeHTa;
LLIAPOBOWA C/MOI, OCHOBaHWE LLIAPOBOro C/0s, BbICOTA LLIAPOBOr0 C/108; LLIAPOBOW CEKTOP.

Bbluncnate 06bEMbI U MNOLWAAM NOBEPXHOCTEN Ten BpalLeHWsl, TeOMeTPUYecKux Ten ¢
npumeHeHveM opmMyn.

OnepvipoBaTb MOHATUAMW: MHOFOrpaHHUK, BMWUCaHHbIA B Chepy M OMUCAHHBIA OKOMO
cthepsl; cpepa, BNUCaHHAsA B MHOTOTPaHHUK UK TeNO BPaLLeHus.

BbluncifTb COOTHOLLEHMSI MeXAy MoLaaaMy MoBepxXHOCTe U 06bEMamM NOAOOHbLIX
Ten.

N306pakaTb un3yyaemble (Urypbl OT PYKU U C MPUMEHEHMEM MPOCTbIX YEPTEXHbIX
NHCTPYMEHTOB.

BbINOMHATL (BbIHOCHbIE) NIOCKNE YEPTEXM U3 PUCYHKOB NMPOCTLIX 06 EMHBIX PUIyp: BUA
CBepXy, COOKY, CHU3Y; CTPOUTb CEYEHNS TeN BpaLleHus.

W3BnekaTb, MHTEPNPETUPOBATL U NPeobpa3oBbiBaTb UHHMOPMALMIO O MPOCTPAHCTBEHHbIX
reoMeTpUYecKmx (urypax, NpPeacTaBeHHYI0 Ha YepTeXax v PUCYHKaX.

OnepvpoBaTb NOHATUEM BEKTOP B NPOCTPAHCTBE.

BbINONHATL JECTBUSA CIOXKEHUSI BEKTOPOB, BblUMTaHUA BEKTOPOB N YMHOXKEHUSI BEKTOPA
Ha Y1CNo, 0OBACHATL, KaKMMK CBOCTBAMM OHW 06M1aatoT.

MpyMeHATL NPaBU/IO Napasenenunea.

OnepvpoBaTb MOHATUAMMW: [EKapTOBbl KOOPAMHATbl B MPOCTPAHCTBE, BEKTOP, MOAY/b
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPa, Yrosl MeXAy BeKTOpamu, CKanspHoe
NPOoM3BeAeHNe BEKTOPOB, KOIMHEAPHbIE M KOMIJIaHapHbIe BEKTOPbI.

HaxoauTb CymMy BEKTOPOB M MPOU3BEAEHME BEKTOPA Ha YMC/O, Yron MeXAy BeKTopamu,
CKa/IipHOe Npou3BeAeHNe, packiablBaTb BEKTOP MO ABYM HEKO//IMHEAPHbIM BEKTOPaM.

3agaBaTb MI0CKOCTb YpaBHEHWEM B 1eKAPTOBOW CUCTEME KOOPAMHAT.

MpUMEHATbL  reOMeTpuyeckMe (akTbl N8 pelleHnss  CTePeOMETPUYECKMX — 3afad,
npegnonaratoWwnx HEeCKO/bKO LLAroB peLleHus, eciv YCN0BUS NPUMEHEHWS 3afaHbl B SIBHOWA
(hopme.

PellaTb NpocTeliLLuMe reoMeTpruyeckme 3agadum Ha NprMeHeHe BEKTOPHO-KOOPAMHATHOIO
meToja.

Pewartb 3afayuM Ha [J0Ka3aTe/lbCTBO MaTeMATUYECKUX OTHOLUEHUA W HaxOXAeHue
reoMeTpUYecKMX BeIMYMH No obpasuam Wan anropuTMam, NPUMEHSS U3BECTHbIE METOAbl Mpwu
PeLeHNN CTaHAaPTHbIX MaTeMaTUYecKmnx 3agay.

MpYMeHATL MpPOCTeNLLMe MPOrpamMMHble CPeAcTBa U 3M1eKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI MPY PELLEHNM CTEPEOMETPUYECKUX 3aaY.

MpvBOAMTL NPUMeEpPbl  MaTemMaTUYecKMX 3aKOHOMEPHOCTEW B MNPUPOLE W KU3HW,
pacrno3HaeaTh NPOsiB/IEHNE 3aKOHOB FeOMeTPUM B UCKYCCTBE.

MPUMEHATL MOMyYEHHbIE 3HAHWS Ha MNPaKTWUKE: aHaM3MpPOoBaTh peasibHble CUTyauuu w
NPUMEHSATb  M3YYeHHble  MOHATUA B MNpouecce MOMCKa  pelleHus  maTtemaTuyecku
chopMynmMpoBaHHON Npob/ieMbl, MOAENMPOBATL peasibHble CUTYauuM Ha S3blKe TeoMeTpuu,
nccnefoBaTb MOCTPOEHHbIE MOAENM C MCMONb30BAaHWEM FEOMETPUYECKUX MOHATUIA U TEOpeM,
annapata anrebpsbl; pewlarb NpakTUYecKme 3aa4m, CBA3aHHbIe C HAXOX/AEHVEM FeOMETPUYECKMX
BE/IMYUVH.



TEMATUYECKOE MNJ1IAHNPOBAHWE
10 KJTACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHWe pas3genos v Tem (undposble)
n/n nporpamMmb| Bcero KOHTponbHble | TpakTuteckue obpasoBaTesibHble
paboThbl paboThbl pecypChl
1 BBeeHve B CTEPeOMETPUIO 10
5 MpsAMble 1 NNOCKOCTU B NPOCTPAHCTBE. 12 1
MapannensHOCTb NPSAMBIX U MI0CKOCTeN
3 I'IepneH,quynﬂpHOCTb NPAMbIX U 12
NA0CKOCTen
4 Yrnbl MeXay NpaMbIMU U NJIOCKOCTAMMN 10 1
5} MHororpaHHuKM 11 1
6 OO6bEMbI MHOTOrpaHHNKOB 9 1
7 [MoBTOpeHME: ceyeHUs, pacCTOAHNS U YI /bl 4 1
OBLWEE KONMMNYECTBO YACOB 10 NPOIrPAMME 68 5 0




11 K/TACC

HanmeHoBaHVe pa3genos 1 TemM

KonnyecTtBo yacoB

ONEeKTPOHHbIe
(unpposble)

Ne n/n — Beero KO6HTpOJ'IbeIe I'Ip6aKT|/|quK|/|e 06pa30BATENbHbBIE
paboThbl paboThbl pecypCh!
Tena BpaLLieHns 12
OO6bEMbI Ten 5
BeKTopbl M KOOpAMHATLI B MPOCTPAHCTBE 10
MoBTOpeEHME, 0606LLEHNE, ; 1
cucTeMaTmn3aums 3HaHWiA
OBLLEE KOJIMYECTBO YACOB MO NMPOIrrPAMME 34 3 0







MOYPOYHOE NMJTAHNPOBAHWNE
10 KNNACC

Ne
n/n

Tema ypoka

KonnyecTtBo yacoB

KOHTpPO/IbHbIE

Bcero
paboThbl

lNMpakTnyeckune
paboThbl

Jata
N3y4yeHuns

ONEeKTPOHHbIe

uMdpoBble
obpasoBaTe/ibHble

pecypcbl

OCHOBHbIe NMOHATUA CTEPEOMETPUN: TOUKA,
npsmas, Ma0CKOCTb, MPOCTPAHCTBO.
MpaBrna N306paxXeHNs Ha PUCYHKAX:
N306paXkeHNs NIOCKOCTER, Napase/bHbIX
npsMbIX (OTPE3KOB), CepeariHbl 0Tpe3Ka

01.09.2023

[NoHATMA: NepecekaloLLmecs NI0CKOCTH,
nepeceKaroLmeca rnpsamasa n naoCKoCTb

05.09.2023

[NoHATMA: NepecekaloLLmecs NI0CKOCTH,
nepeceKaroLmeca rnpsamasa n naoCKoCTb

08.09.2023

3HaKOMCTBO C MHOTFOrpaHH1KaMu,
N306paXkeHe MHOIOrpaHHMKOB Ha
PUCYHKaX, Ha MPOEKLMOHHBIX YepTeXax

12.09.2023

HauanbHble cBeAeHMS 0 Ky6e 1 nupamufe,
X pa3BEPTKM U Modenn. CeyeHuns
MHOTOrpaHHIKOB

15.09.2023

HauanbHble cBeAeHMs 0 Ky6e 1 nupamufe,
NX pa3BEPTKU U Modenn. CeyeHuns
MHOTOrpaHHIKOB

19.09.2023

MoHATVE 06 aKCMOMATNYECKOM
NOCTPOEHMMN CTEPEOMETPUN: aKCUOMBI
CTEPEOMETPUM N CNEACTBUSA U3 HUX

22.09.2023




MoHATVE 06 aKCMOMATNYECKOM
NOCTPOEHMMN CTEPEOMETPUN: aKCUOMbI
CTEPEOMETPUM N CNEACTBUSA U3 HUX

26.09.2023

MoHATVE 06 aKCMOMATNYECKOM
NOCTPOEHMMN CTEPEOMETPUN: aKCUOMbI
CTEPEOMETPUM 1 CNEACTBUSA U3 HUX

29.09.2023

10

MoHATVE 06 aKCMOMATNYECKOM
NOCTPOEHMMN CTEPEOMETPUN: aKCUOMbI
CTEPEOMETPUM 1 CNEACTBUSA U3 HUX

03.10.2023

11

B3anmHoe pacnonoxxeHve npsamMbIX B
NMPOCTPaHCTBE: NnepecekaroLLmecs,
napannenbHble U CKpeLLmBatoLLmecs
npsmMble

06.10.2023

12

MapannensHOCTb NPAMBIX U NIOCKOCTEN B
NPOCTPaHCTBE: NapaeibHble NPAMble B
NPOCTPaHCTBE; Napae/lbHOCTb TPEX
NPAMbIX

10.10.2023

13

MapannenbHOCTb NPAMbIX U MI0CKOCTel B
npocTpaHcTBe: MapannenbHOCTb NPSMOiA 1
NNOCKOCTK

13.10.2023

14

YT bl C COHanpaseHHbIMU CTOPOHaMN

17.10.2023

15

Yron Mexay npsimbiMn B MPOCTPaHCTBE

20.10.2023

16

Yron Mexay npsimbiMn B MPOCTPaHCTBE

24.10.2023

17

MapannensHOCTb MNNOCKOCTEN:
napannenbHble NIOCKOCTA

27.10.2023




18

CBsoiicTBa napansiefibHbIX MNN0CKOCTEN

07.11.2023

MpocTeliLme NPOCTPaHCTBEHHbIE (PUTYpbI
19 Ha MI0CKOCTM: TeTpasap, Kyo,

napannenenuneg, e 10.11.2023
20 MocTpoeHne ceveHun 14.11.2023
21 [ocTpoeHne ceveHnn 17.11.2023

KoHTposibHas paboTa no teme "lMpsamMble 1
22 MJI0CKOCTM B MPOCTPAHCTBe.

na(:J(;ﬂ?TZHbHOCE)'ECﬂS:MiIXeM NA0CKOCTen" 21.11.2023

MepneHANKYNAPHOCTb NPSMOIA 1
23 MNSI0CKOCTU: NeprneHANKYNApHbIE NMPsAMbIE B

NPOCTPaHCTBe PIERIRTER i 24.11.2023
24 [MpaAmble napannenbHble 1

nepneHAMKYnApHbIe K NI0CKOCTU 28.11.2023
o5 [MpaAmble napannenbHble 1

nepneHAMKYnapHbIe K NI0CKOCTU 01.12.2023
26 Mpu3HakK NnepneHanKYNapHOCTM NPSMOIA 1

NIOCKOCTU 05.12.2023
97 Mpu3HakK NnepneHanKYNapHOCTM NPSMOIA 1

NIOCKOCTU 08.12.2023
08 Teopema 0 NpsAMOW NepreHANKYNAPHOM

NIOCKOCTU 12.12.2023
29 Teopema 0 NpsMOW NepreHANKYNAPHOM

NIOCKOCTU 15.12.2023
30 Teopema 0 NpsMOW NepreHANKYNAPHOM




NJOCKOCTU

19.12.2023

31

MepneHanKyNsp v HaKNOHHBbIE:
PacCcTOsHME OT TOUKM [0 N/I0OCKOCTH,
paccTosiHME OT NPSMOIA A0 NIOCKOCTU

22.12.2023

32

MepneHanKyNsp v HaKNOHHBbIE:
PacCcTOsHME OT TOUKM [0 N/IOCKOCTH,
paccTosiHME OT NPSMOIA A0 NIOCKOCTU

26.12.2023

33

MepneHanKyNsp v HaKNOHHBbIE:
PacCcTOsHME OT TOUKM [0 N/IOCKOCTH,
paccTosiHME OT NPSMOIA A0 NIOCKOCTU

29.12.2023

34

MepneHanKyNsp v HaKNOHHBbIE:
PacCcTOsHME OT TOUKM [0 N/IOCKOCTH,
paccTosiHME OT NPSMOIA A0 NIOCKOCTU

09.01.2024

35

YI/bl B NPOCTPAHCTBE: Yro/1 MeXay
NPAMOIA U NIOCKOCTbIO

12.01.2024

36

[BYrpaHHbIf Yros, IMHENHbIR yron
[BYrpaHHOro yrna

16.01.2024

37

[BYrpaHHbI yros, IMHENHbIR yron
[BYrpaHHOro yrna

19.01.2024

38

MepneHanKyNsapHOCTb NIOCKOCTEN:
NPU3HaK NepneHanKynspHOCTM ABYX
M0CKOCTEN

23.01.2024

39

MepneHaAnKyNsapHOCTb NIOCKOCTEN:
NPU3HaK NepneHanKynspHOCTM ABYX
M0CKOCTEN

26.01.2024

40

MepneHaAnKyNsapHOCTb NIOCKOCTEN:
NPU3HaK NepneHanKynspHOCTM ABYX
M0CKOCTEN

30.01.2024




41

Teopema 0 TpEX NeprneHanKynapax

02.02.2024

42

Teopema 0 TpEX NeprneHAnKynapax

06.02.2024

43

Teopema 0 TpEX NeprneHAnKynapax

09.02.2024

44

KoHTposibHas paboTa rno temam
"lNepneHanKYNApHOCTL NPAMBIX U
NAOCKOCTEN" 1 "YTNbl MeXAY NPAMbIMA 1
naockocTamMn"

13.02.2024

45

MOHATME MHOTOrPaHHKKa, OCHOBHbIE
3N1eMEHTbl MHOTOrPaHHUKa, BbINyK/ble U
HEBbIMYK/Ible MHOTOTPaHHVKW; pa3BépTKa
MHOTOrpaHHMKa

16.02.2024

46

Mpu3ma: n-yronbHas NpuaMa; rpaHu u
OCHOBaHMs NPU3MbI; NpsiMast U HaK/IOHHas
npr3Mbl; 6GOKOBast 1 NO/HAasA NOBEPXHOCTb
npn3Mmbl

20.02.2024

47

Mapannenenunes, NPAMOYro/bHbIN
napanniefienunes 1 ero CBOMCTea

27.02.2024

48

Mupamunga: n-yronbHas nupammnaa, rpaHu
1 OCHOBaHMe npamuabl; 6oKoBas 1
Mo/IHas NOBEPXHOCTb NpPaMunbl;
npaBuUbHasa 1 yCeuyéHHasa nupammaia

01.03.2024

49

MpaBWbHble MHOTOTPaHHUKW: NMOHSATHE
NpaBUIbHOr0 MHOTOrPaHHUKa;
npaBubHas NpKU3Ma 1 NpaBnIbHas
nupaMunaa; NpaBubHas TpeyrosbHas

05.03.2024




nvpaMua 1 nNpaBubHbINA TETPasap; Kyo

50

lNpeacTasneHve 0 NpaBUNbHbIX
MHOrorpaHHMKax: OKTasap, AoAeKasap v
nKocaazp.

12.03.2024

51

CyMMeTpUs B NPOCTPaHCTBE: CUMMETPUA
OTHOCMTE/IbHO TOUKW, MPSIMOA, NIOCKOCTMW.
SneMeHTbl CUMMETPUM B MUpaMmnax,
napannienenuneaax, NPaBUIbHbIX

MHOTOr paHHMKax

15.03.2024

52

BbluncneHve 31eMeHTOB MHOIOrpaHHMKOB:
pébpa, anaroHanu, yribl

19.03.2024

53

Mnowanb 60KOBOM NOBEPXHOCTU 1 NOJHOM
MOBEPXHOCTUN MPAMOIA NPU3MbI, N0LLAAL
OCHOBaHWI, TeopemMa 0 6OKOBOA
MOBEPXHOCTK MPAMOWA NPU3Mb

22.03.2024

54

Mnowanb 60KOBOI NOBEPXHOCTU U
MOBEPXHOCTM MPaBW/bHOM NpaMuabl,
Teopema 0 nnoLlaan 60KoBoA
MOBEPXHOCTMN YCEUEHHOI NpaMunbl

02.04.2024

55

KoHTposibHas paboTa no Teme
"MHororpaHHukn"

05.04.2024

56

MoHATVE 06 06BLEME

09.04.2024

57

OO6bEM Nupamuapbl

12.04.2024

58

OO6bEM Nupamuapbl

16.04.2024

59

OO6bEM Nupamuapbl




19.04.2024

60 O61é
PEM TVIpaMnge! 1 23.04.2024
61 O6bé
POV TIpU3MS! 1 26.04.2024
62 O6bEM NpU3MbI 1
P 03.05.2024
63 O6bé 3 1
M TIPVISMS! 07.05.2024
64 KoHTponbHas paboTa rno Teme "O6bEMBI 1
MHOrorpaHH1KoB" 14.05.2024
MoBTOpeHWE, 0606LLEHNE CUCTEMATI3ALMS
65 3HaHUN. I "
HaHWW. NocTpoeHne ceyeHnn B 1 17 05.2024
MHOIOrpaHH1Ke
MoBTOpeHME, 0606LLEHNE CUCTEMATI3ALMS
3HaHWIA. BbluncneHne pacCTOSAHWIA: MeXay
66 , n,
[BYMS TOUYKaMK, OT TOYKM 0 NPSMOMN, OT 1 21.05.2024
TOUKW [0 NJIOCKOCTU, MEXAY
CKpeLLMBaroLLMMUCS NPSMbIMIA
67 Torosas Ko a 1
TOroBast KOHTPO/IbHasA paboT 24.05.2024
MoBTOpeHWE, 0606LLEHNE CUCTEMATI3ALMS
3HaHWIA. BbluncneHne yrnos: mexxay
68 CKpeLLMBatoLLMMUCA MPAMBIMU, MEXIY 1
NPAMON M NJIOCKOCTLHO, ABYrPaHHbIX
Y7108, Yr/10B MeXAY MNN0CKOCTAMM
OBLWEE KOJTMYECTBO YACOB IO 68

NMPOrPAMME




11 K/TACC

Ne n/n

Tema ypoka

KonnyectBo yacoB

KOHTpPO/IbHbIE

Bcero
paboThbl

lNMpakTnyeckune
paboThbl

Jata
N3y4yeHuns

ONEeKTPOHHbIe

uM@dpoBble
obpasoBaTesibHble

pecypcbl

Cdpepa v Lwap: LeHTp, paguyc, AnameTp;
naowaab NOBEPXHOCTU cepbl

B3aumHoe pacnonoxeHue cqepbl 1
MN/IOCKOCTU; KacaTe/ibHas MI0CKOCTb K

cthepe; nnowaas cgepsl

306paxkeHne cepsl, LWapa Ha
naockoctn. CeveHns Lwapa

LinnnHapuyeckas NOBEPXHOCTb,
06pasyoLLme UINHAPUYECKOA
MOBEPXHOCTK, OCb LIMMHAPUYECKOI
MOBEPXHOCTM

LimnuHAap: ocHoBaHMs 1 60KoBast
NMOBEPXHOCTb, 06pa3ytoLLas 1 ocb;
nnowaab 60K0BOI M NOHOM
MOBEPXHOCTU

306paxkeHre LUnMnMHAPa Ha NI0CKOCTU.
Pa3BépTka uunuHapa. CeveHus

unnuHapa (NN0CKOCTbH, NapaniensHO
NN NeprneHanKyNSpHON ocy UMNNHAPA)

KoHunyeckast N0BepXHOCTb, 06pasytoLme
KOHWYECKOI MOBEPXHOCTH, OCb U
BepLLMHA KOHMYECKOW NOBEPXHOCTK




KOHyC: 0CHOBaHWe 1 BEPLUNHA,

8 o6pasytoLLias 1 ocb; NowaabL 60KOBON 1
MOJIHOW NOBEPXHOCTM
YCeUEHHbI KOHYC: 06pa3ytoLLme 1

9 BbICOTA; OCHOBaHMsA 1 GOKOBas
NOBEPXHOCTb
306paxkeHre KOHyca Ha N10CKOCTH.
Pa3BépTka KoHyca. CeyeHUs1 KOHyca

10 (nnockocTbto, NapanieibHoM
OCHOBaHWMI0, N MIOCKOCTbIO, NPOX0AALLel
yepes BEPLLVHY)

1 KombunHaums Ten BpaLieHus 1
MHOIOrpaHHNKOB
MHororpaHHUK, OnMcaHHbI 0KOJI0

12 cthepsl; chepa, BN1caHHas B
MHOIOrpPaHHVK UIn B Te/I0 BpaLLeHuns

13 MoHATMe 06 06bEMe. OCHOBHbIE
CBOMCTBa 06BEMOB Ten

14 OO6BbEM UMNNHAPA, KOHYCa

15 OO6bEM Lapa 1 niowaib chepsbl
Mofo6Hble TeNla B MPOCTPaHCTBE.

16 CooTHoLLEeHMA MeXay nnoLlaiamMm
NOBEPXHOCTEN, 06bEMaMM NOLOOHbIX Ten

17 KoHTponbHas paboTta no temam "Tena
BpaLleHuna™ n "O6bvembl Ten"

18 BeKTop Ha NN0CKOCTM 1 B NPOCTpaHCTBe

19 Cno>keHwve 1 BbluMTaHKEe BEKTOPOB

20 YMHOXKeHNe BeKTopa Ha Yncno




21

Pa3no>keHne BeKTOpa no Tpém
HeKoMmMaHapHbIM BeKTopaM. [pasuno
napannenenunesa

22

PelueHwne 3a4ay, CBA3aHHbLIX C
NPUMeHeHVeM Mnpasua AeACTBUN C
BeKTopamu

23

MpsAMOYronbHas cMCTeMa KOOpAMHAT B
npocTpaHCTBe. KoopAnHaThI BEKTOPA.
MpocTeiilune 3aaa4n B KOOpAUHATAX

24

Yron mexay Bektopamu. CKansipHoe
npou3BefeHne BEKTOPOB

25

BbluvicneHue yrnoB mexay npsaMbIMm 1
MI0CKOCTAMMU

26

KoopanHaTHO-BEKTOPHbI MeTOA Npy
PeLLEHNN FeOMeTPUYECKMX 3adauy

27

KoHTposibHas paboTa no Teme "BekTopsl
N KOOPAMHATLI B NpOCTpaHcTBe"

28

MoBTOpEHME, 0606LLEHNE 1
cucTemaTunsaums 3HaHuin. OCHOBHbIe
(urypsl, hakTbl, TEOPEMbI Kypca
nnaHuMeTpun

29

MoBTOpEHME, 0606LLEHNE 1
cucTemaTusaums 3HaHuin. OCHOBHbIe
(urypsl, hakTbl, TEOPEMbI Kypca
nnaHuMeTpun

30

MoBTOpEHME, 0606LLEHNE 1
cucTemMaTunsaums 3HaHuin. 3agaun
NNaHUMETPUM N METOABI MX PeLLEeHUS




MoBTOpeHVe, 0600LLEHNE 1

31 cucTemMaTusaums 3HaHuin. 3agaun 1
NAaHUMETPUN U METOAbI UX PeLLEHUA
MoBTOpEHME, 0606LLEHNE 1

39 cucTemaTusaums 3HaHuin. OCHOBHbIe 1
(urypsl, hakTbl, TEOPEMbI Kypca
CTepeoMeTpum

33 ToroBas KoHTpo/ibHas paboTa 1

34 MoBTOpEHWeE, o6o6u4eH|fe " 1
cucTemaTusaunsa 3HaHWUi

OBLLEE KOTMYECTBO YACOB IO 34

NMPOrPAMME







YYEBHO-METOANYECKOE OBECINEYEHNE
OBPA3OBATEJIbBHOI'O NMPOLIECCA
OBASATEJIbHbIE YUYEBEHBIE MATEPUAJIbI A1 YHEHN KA

METOONYHECKNE MATEPUNAJIbI AJTA YUUTENA

LLINDPPOBBLIE OBPA3SOBATE/JIbHBIE PECYPCbI N PECYPCbI CETU

NMHTEPHET






