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NOACHUTENNbHAA 3ANMNCKA

Paboyaa nporpamma ydyebHOro Kypca «leomeTpua» 6a30BOro YypoBHA ANA
obyuatowmxca 10-11 knaccos paspabotaHa Ha ocHoBe PegepasibHOro rocyaapCTBEHHOIO
obpaszoBaTesibHOrO cTaHAapTa cpegHero obuero obpasoBaHWA, C YYETOM COBPEMEHHbIX
MMUPOBbIX TPebOBaHMN, NPeabABASEMbIX K MaTemaTMyeckomy o0pa3oBaHWIO, U Tpaauunii
poccuickoro obpasoBaHuA. Peannsaumsa nporpammbl obecneynmBaeT OBMALEHUE KAOYEBbIMM
KOMMNETEHLUMAMM, COCTaBAKOLMMM OCHOBY A1 CAMOPa3BUTUA N HENpPepbIBHOro obpa3oBaHus,
LENOCTHOCTb OOLLEKYNbTYPHOrO, JIMYHOCTHOFO W MO3HABATE/IbHOTMO PA3BUTUA  JIMYHOCTMU
obyuatowmxcs.

UE/IN UBYHEHUA YHEBHOIO KYPCA

Ba)KHOCTb y4ebHOro Kypca reoMeTpum Ha ypoBHe cpegHero obuiero obpasoBaHus
obycnosneHa NPAKTUYECKOM 3HAYMMOCTbIO MeTanpeaMETHbIX U NpegMeTHbIX pPe3ynbTaToB
0by4YeHUs reomeTpuM B HanpaBAEHUM NNYHOCTHOrO pa3BUTMA obydatowmxca, GopmMmnpoBaHMA
bYHKUMOHANbHON MaTEMaTUYECKOM FPaMOTHOCTM, M3YYEeHUA APYrUX y4yebHbIX AUCUMNAMH.
PasBuTMe y oby4yaroWwmMXcs NpPaBUAbHbIX NPeACTaBAEHUA O CYWHOCTU U MPOUCXOMKAEHUM
reomeTpuyeckmx abcTpakymii, COOTHOLWEHUM PeanbHOro U MAEaNIbHOrO, XapaKTepe oTpaXKeHus
MaTeMaTU4YeCKOM HayKoW ABIEHUI N NPOLLECCOB PeasibHOro M1pa, Mecte reoMeTpum B cucteme
HayK M pPOAM MaTEMATMYECKOro MOAE/IMPOBAHMA B HAYYHOM MNO3HAHUM U B MpPaKTUKe
cnocobcTeyeT GOPMMPOBAHUIO HAYYHOTO MMPOBO33PEHUA Y4YalLUMXCA, a TaKKe KayecTs
MbILWAEHNA, HEOOXOAMMbIX ANA aganTaLMm B COBPEMEHHOM obLuecTse.

feomeTpus aBnseTca oAHUM M3 6a30BbIX NPeaAMETOB Ha YpOBHe cpeaHero obuiero
06pa3oBaHMA, Tak Kak obecneynmBaeT BO3ZMOMKHOCTb M3yYeHMA KaK AUCUMMNINH eCcTeCTBEeHHO-
Hay4YHOM HanpaBAEHHOCTU, TaK U T'YMaHUTAPHON.

JNlornyeckoe mblwneHre, popmupyemoe nNpu U3y4yeHUU OBYyYaOWMMUCA MOHATUNHbBIX
OCHOB TeOMeTPUM W TMOCTPOEHMUU LEMOYKMU JIOTUYECKUX YTBEPXKAEHMA B Xo4e pelleHus
reomMeTpuYeckmMx 3agad, yMeHue BblABUraTb W OMNpPOBepratb rMnoTesbl HenocpeacTBeHHO
MCNONb3YIOTCA NPU pPeLlleHMM 33434 eCTeCTBEHHO-HAy4YHOro LMK/Aa, B YaCTHOCTM M3 Kypca
dun3mKn.

YMeHVe OpueHTUPOBATbCA B MPOCTPAHCTBE MWrpaeT CyL,EeCTBEHHYIO POAb BO BCEX
obnactax peaTenbHOCTM 4yenoBeka. OpuMeHTauMA YenoBeKa BO BPEMEHW M MPOCTPaAHCTBE —
HeobxoaMMoOe yCcnoBMe ero CoumManbHOro ObITMA, GOpMa OTPAXKEHUS OKPY)KaloLWero Mupa,
YyCNOBME  YCMELWHOro MO3HaHWMA W aKTMBHOrO NpeobpasoBaHUs  AeUCTBUTENIbHOCTM.
OnepupoBaHMe MNPOCTPAHCTBEHHbIMM 06pa3amu o06beauHAEeT pasHble BUAbl yvyebHOW U
TPYAOBOW AEeATENbHOCTU, ABNAETCA OAHMM M3 NPOodeCcCMOHaNIbHO BaXKHbIX KayecTs, NO3TOMY
aKTyanbHa 3agaya ¢opmupoBaHMAa Yy 0OyYaloOLWMXCA MPOCTPAHCTBEHHOIO MbIWAEHUA KakK
pPa3HOBMAHOCTM O6PA3HOro MbIWAEHMA — CYLWEeCTBEHHOr0 KOMMOHEHTa B MNOArOTOBKeE K
NPaKTUYECKON AeATENbHOCTM MO MHOTUM HaMNpPaBNeHUAM.

Lenb ocsoeHua nporpammbl yvyebHoro Kypca «leomeTpua» Ha 6a3oBom yposHe
obyyeHns — obuleobpasoBaTesibHOE W OOLLEKY/IbTYPHOE pPasBMTME O0Oy4YaloLWKUXCA 4yepes
obecneyeHne  BO3MOMKHOCTM  MpUODOpEeTeHMA U WUCMO/JIb30BAHUA  CUCTEMATUYECKUX
reoOMeTPUYECKUX 3HAHUA U AEUCTBUIM, CNeundUYHbIX reOMEeTPUM, BO3MOXKHOCTM YCMEeLWHOoro
npoaosikeHna obpasoBaHMs MO  CMNEeUMaNbHOCTAM, He CBA3aHHbIM C MPUKNAAHbIM
NCNONb30BaHUEM FrEOMETPUMN.

Mporpamma no reometTpumM Ha 6a3oBOM YpOBHe NpefHa3HayeHa Ans obydvarowmxca
cpegHelr LWKO/bl, He MCMbITbIBABLIMX 3HAYUTE/IbHbIX 3aTPYAHEHUM Ha YPOBHE OCHOBHOIO
obuwero obpasoBaHuA. Takmum obpasom, obyyatowmeca Ha 6a30BOM YPOBHE A0NKHbI OCBOUTb



obwue matemaTMyeckme yMmeHus, CBsisaHHble Co cneunduKom reomeTpumn n Heobxogmmoble gns
U3HM B COBpemMeHHOM obuectBe. Kpome 3TOro, OHM MMEKT BO3MOXHOCTb M3Yy4UTb
reomeTpuio bonee rnyboko, ecan B AasibHelWeM BO3HWUKHET HeobxoaMMOCTb B
reoMeTpUYeCKMX 3HAHUAX B NPoPecCMOHaNbHON AeATENbHOCTY.

JoctukeHne uenm OCBOEHMUSA nporpammbl obecrneuymBaeTcs peweHnem
COOTBETCTBYOWMX 33a4ay. [MpMOPUTETHbIMKM 33Ja4aMM OCBOEHUA Kypca «leomeTpuu» Ha
6a3oBom ypoBHe B 10—11 Knaccax aBasoTca:

. dbopmmnpoBaHMe NpeacTaBleHUs O reOMETPUM KaK YacTM MUPOBOM KyabTypbl U
OCO3HAHME eé B3aMMOCBSA3M C OKPYKAIOLLNUM MUPOM;
. dbopmmnpoBaHMe NpeacTaBAEHUA O MHOTOrPaHHMKaxX M Tenax BPALLEHUA KaK O

BaXKHEMLWIMX MaTEMATUYECKMX MOAENAX, NO3BO/AIOWMX ONUCLIBATL M U3yYaTb PasHble ABAEHMUA
OKpPY»KaloLLEero mumpa;

. bopmMpoBaHME YMEHMA pacrno3HaBaTb Ha YepTekax, MOAEeNAX U B peanbHOM
MWPE MHOTOrPaHHMKM U TeNa BPALLLEHUS;

. OBNAJEHNE METO4AMM peLlleHMA 33434 Ha MOCTPOEeHMA Ha M306parkeHusx
NPOCTPAHCTBEHHbIX GUTYP;

. dbopmupoBaHMEe  YMEHMA  OMNEepupoBaTb  OCHOBHbIMW  MOHATUAMM O
MHOTOrpaHHUKaX 1 Tenax BpaLLeHna U X OCHOBHbIMW CBOMCTBaMMU;

. OoBNaZEHNEe anropuTMaMy pelleHUsa OCHOBHbIX TUMNOB 33gay; GopmupoBaHUe

ymMmeHnA nposoanTb HEC/NOXKHble  AO0Ka3aTe/ibHbleé pacCyxKageHnA B  XoAde peweHuA
cTepeomMeTpnyecKknx 3agad n 3agay C NPakTUHECKUM coaepPKaHNEM;

. Pa3BUTME MWHTENNEKTYaNbHbIX W TBOPYECKMX CMOCOBHOCTEN obyyatowmxcs,
No3HaBaTeNIbHOW aKTUBHOCTU, UCCIEL,0BATENbCKUX YMEHUN, KPUTUYHOCTU MbILIEHNSA;
. dopmupoBaHme GYHKLMOHANLHOM PAMOTHOCTM, PENeBAHTHOW TreoOMeTpuUM:

yMeHMe pacno3HaBaTb NPOABAEHNA reOMETPUYECKUX NOHATUIN, OO BEKTOB M 3aKOHOMEPHOCTEN B
PeanbHbIX M3HEHHbIX CUTYaLMAX U MPU U3YYEHUN OPYTrUX y4ebHbIX NpeaMeToB, NPOABAEHMUA
33aBMCMMOCTEN M 3aKOHOMepHOCTen, GOPMYyNIMPOBaTb UX Ha A3blKe reoOMeTpuM WU Co34aBaTb
reomeTpuyeckme moaenu, NPUMeHATb OCBOEHHbIA FreoMeTpUYEeCKUi annapat ANA peleHus
NPaKTUKO-OPUEHTUPOBAHHbBIX  33a4ay, WHTEpPNpPeTMpoBaTb W  OLEHMBATb  NOJYYEHHbIE
pe3ynbTaThbl.

OTAnuMTeNbHOM 0COHBEHHOCTBIO MPOrPAaMMbl ABNAAETCA BKIOYEHME B KYPC CTEPEOMETPUM
B Hayase ero wu3y4YyeHMA 334ay, pPelaemblX Ha YPOBHE WHTYUTUBHOrO MNO3HAHUA, MU
onpeaenéHHbim 06pa3om opraHM3oBaHHaA paboTa Hag HWMMK, YTO CNOCOBCTBYHOT Pa3BUTUIO
IOTMYECKOr0 WM NPOCTPAHCTBEHHOIrO MbILW/IEHUA, CTUMYAUPYET MNPOTEKAHUE WHTYUTUBHbBIX
NpoLeccoB, MOTUBUPYET K AaNbHENLLIEMY U3YYEHUIO NpeagMeTa.

MpepnoyteHne OTAAETCA HArNALHO-KOHCTPYKTUBHOMY MeTogy Ob6yyeHus, TO ecCTb
TEOpEeTUYECKME 3HAHUA MMEIT B CBOEW OCHOBE 4YYyBCTBEHHOCTb MPEAMETHO-MPaKTUYECKON
AeATenbHOCTU. Pa3BuMTME NpPOCTPAHCTBEHHbIX MNPEACTaBNEHUM Yy  yyalumMxcA B Kypce
CTepeomeTpumM NPOBOAMTCA 3a CYET pelleHns 3a4a4 Ha Co34aHMe NPOCTPaHCTBEHHbIX 06pa3os
M 3aZla4 Ha onepuMpoBaHME NPOCTPAHCTBEHHbIMUM 0b6pa3zamu. Co3gaHme obpasa NpoBoAMUTCA C
OMOPOW Ha HarNAAHOCTb, @ ONepupoBaHMe 06pa3om — B YCIOBUAX OTBIEYEHWNA OT HArALHOCTH,
MbIC/IEHHOIO U3MEHEHUA ero NCXOAHOro COAEPKAHUA.

OcHoBHble cogep)KaTesibHble AWMHUM  Kypca «leomeTpum» B 10-11 Knaccax:
«MHororpaHHuKn», «lpamble N NJIOCKOCTM B NPOCTPAHCTBE», «Tena BpalieHmna», «BeKTopbl U
KOOpAMHATbl B MNpPOCTpaHCcTBe». PoOpmMMpOBaHWE NIOTUYECKUX YMEHWUI pacnpesenseTca He
TONbKO MO CoAEepKATeNbHbIM MHUAM, HO M NO rogam obyyeHUsa HA ypoBHe cpegHero obuwero
obpaszoBaHuA.

CopeprkaHne 06pas3oBaHMA, COOTBETCTBYHOWEE MPeaAMETHbIM pe3y/nbTaTaM OCBOEHUA
paboyen nporpammbl, pacnpeaenéHHbiM NO rogam o0b6y4eHuA, CTPYKTYPUPOBAHO TaKuUm



o6pasom, 4TobObl OBMafEeHME FeOMETPUYECKMMM MOHATUAMM W HaBblKaMKW OCYLLECTBAANOCH
nocnefosBaTesibHO M NOCTynaTeNbHO, C cObAlOAEHMEM NPUHUMNE MNPEEeMCTBEHHOCTU, YTOObI
HOBblEe 3HAaHWA BKOYANNCH B OOLLYIO CUCTEMY FEOMETPUYECKUX NPeacTaBieHnit obydatowmxcs,
pacwmpsa n yrnybnasa eé, obpasya NPoYHbIE MHOMECTBEHHbIE CBA3M.

MECTO YYEBHOIO KYPCA B YYEBHOM MNJIAHE

Ha nsyyeHune reomeTpum otBogmTtca 2 Yaca B Hegento 8 10 Knacce u 1 yac B Hegento B 11
Knacce, BCero 3a ABa roga obyyeHus - 103 yuyebHbIx Yaca.

COAEPHKAHUE YHEBHOIO KYPCA
10 KNTIACC

MpAmbie U NN0CKOCTU B NPOCTPAHCTBE

OcCHOBHble NOHATMA CTepeoMeTpumn. ToUKa, NPAMas, NJOCKOCTb, MPOCTPAHCTBO. MoHATHE
06 aKCMOMATUYECKOM MOCTPOEHUM CTEPEOMETPUM: AKCMOMbI CTEPEOMETPUN U CNepCcTBUA U3
HUX.

B3avmHOe pacnosnoKeHne NpAMbIX B NMPOCTPAHCTBE: NepeceKalolwmeca, napannesbHole
N CcKpewmBatowmeca npamble. MapannenbHOCTb NPAMbIX M NAOCKOCTEN B MPOCTPAHCTBE:
napannenbHble MNpsAMble B MPOCTPAHCTBE; MNAPaANNEeNIbHOCTb TPEX NPAMbBIX; MapPanienbHOCTb
NPAMOM M NAIOCKOCTU. YrNbl C COHAnNpPasB/ieHHbIMU CTOPOHAMM; Yroa MeXAay NpAMbIMA B
npoctpaHcTee. [MapannenbHOCTb  MNOCKOCTEN:  MNapannenbHble  MAOCKOCTW;  CBOWCTBA
napannenbHbIX NA0CKocTeN. MNpocTelwmne NpPoCcTpaHCTBEHHbIe GUrypbl Ha NJOCKOCTU: TeTPA3AP,
Ky6, napannenenunes; NOCTPOEHUE CEYEHUN.

MepneHOMKYNAPHOCTbL MNPAMOM W NAOCKOCTU: NepneHAMKYyAspHble npAmMble B
NPOCTPAHCTBE, NpAMble MapannenbHble W nNepneHAMKYNApHbIe K MJIOCKOCTM, NpPU3HaK
nepneHauKyNApHOCTM MNPAMOM M MNNOCKOCTH, Teopema O MNpPAMOMA NepneHANKYNAPHOMN
NAOCKOCTU. Yrnbl B MPOCTPAHCTBE: YroN MeXAy NPAMOM M NAOCKOCTbIO; ABYrPaHHbIMA yron,
JNIMHEWHbIA YroN ABYrPaHHOro yrna. MNepneHAMKyNnsap M HaKJAOHHbIe: PAcCTOAHWE OT TOYKU A0
NAOCKOCTM, pPaCCTOAHME OT MPAMOM A0 NJOCKOCTM, Npoekums o urypbl Ha MJIOCKOCTb.
MepneHANKYNAPHOCTb NNIOCKOCTEN: NPU3HAK NEPNeHANKYNAPHOCTM ABYX NAOCKOCTeN. Teopema
0 TPéx nepneHANKynApax.

MHororpaHHUKu

MoOHATME MHOrorpaHHMKa, OCHOBHbIE 3/1€MeHTbl MHOFOrPaHHWKA, BbINYKAble W
HEBbINYK/Ible MHOTOTPAaHHWKMK; Pa3BEPTKA MHOTOrpaHHuUKa. MNpuama: n-yroibHaa Nnpu3ma; rpaHm
M OCHOBaHMA NPM3Mbl; NPAMAA M HAKNOHHAA nNpu3Mbl; BOKOBaA M MNOSHAA MNOBEPXHOCTb
npusmbl. Napannenenvnean, NPAMOYroO/ibHbIMA Napannenenunes n ero cBomcTea. MNupamuaa: n-
YyrofibHaa nupamuaa, TPaHW WM OCHOBAHWE nupamuapl; 6OKoBasi M MOSHAA MOBEPXHOCTb
nMpammabl; NpPaBUAbHAA M YyCeYEHHAs nNUpaMuaa. DNemMeHTbl NpPU3Mbl M NUPAMUABI.
MpaBuAbHbIE MHOTOrPAHHUKK: NOHATUE NPABUABHOTO MHOFOFPAaHHWKA; NPaBUAbHAA NPU3MaA U
npaBW/ibHaA NUpPamuaa; NPaBW/IbHaA TPEYroabHaa NMPaMnaa M NPaBUIbHbIA TeTpasap; Kyb.
MpeacrasneHme O NPaBUAbHbIX MHOFOTPaHHMKAX: OKTasAap, A04EeKadap U MKocasap. CeveHua
nNpW3Mbl U NUPAMUAbI.

CummeTpua B MPOCTPAHCTBE: CUMMETPUA OTHOCUTENIbHO TOYKM, MPAMOM, MNJOCKOCTW.
dNeMeHTbl CMMMETPUN B NTUPaMUAAX, Napannenenmnesax, NpaBuabHbIX MHOTOrPaHHUKaXx.

BbluncneHne aneMeHTOB MHOFOrpaHHMKOB: P&bpa, AgnaroHanu, yrabl. Maowaab 60KOBOM
NOBEPXHOCTU W MOJIHOM MOBEPXHOCTM MPAMON MPU3Mbl, NAoWanb OCHOBaHMN, Teopema O



6OKOBOW MOBEPXHOCTU MPAMON Npu3mbl. Maowasb 6GOKOBOW MOBEPXHOCTU U MOBEPXHOCTU
NpPaBUAbHON NUpPamMApl, TEOPEMA O NAOLWAAN YyCeYEHHOM nupamugbl. MoHAaTMe 06 obbéme.
O6BEM NMpammabl, NPU3MBbI.

MopobHble Tena B npocTpaHcTBe. COOTHOWEHUA MeXAy NAoWagAMMU MOBEPXHOCTEMN,
o0bbEMamm NnogobHbIX Ten.

11 KNACC

Tena spaweHus

UnnmHapuyeckaa noBepxHOCTb, obpasywowme UWMANMHAPUYECKOM MNOBEPXHOCTHU, OCb
UUAMHAPUYECKON NOBEPXHOCTU. LUmnmHap: ocHoBaHMA M 6OKOBAs NOBEPXHOCTb, 06pasytowan 1
0Cb; NaowWanb 60KOBOM M NOJIHOM NOBEPXHOCTMU.

KoHunyeckaa noBepxHOCTb, 06pasylowme KOHWYECKOM MOBEPXHOCTU, OCb U BEpLUMHA
KOHMYECKOM MnoBepxHOCTU. KOHyC: OCHOBaHWE W BeplwMHa, 0bpasywowasa M oCb; Naowasb
GOKOBOM WM MONHOM MOBEPXHOCTU. YCEYEHHbIN KOHYC: obpasyouwme U BbICOTA; OCHOBAHUA U
60KOoBasA NOBEPXHOCTb.

Coepa v wap: UeHTp, paguyc, gMameTp; Naowadb NOBepxXHOCTU cdepbl. BlanmHoe
pacnonokeHue chepbl U NNOCKOCTU; KacaTeNbHAA NAOCKOCTb K chepe; naowasab coepbl.

N306parkeHne Ten BpalLeHUAa Ha NNOCKOCTU. Pa3BEPTKA LMANHAPA U KOHYCA.

KombuHaumm Tten BpaweHuMAa U MHOrorpaHHMKOB. MHOrorpaHHWK, OMWUCAHHbIA OKONO
chepsbl; cdbepa, BNMCaHHAA B MHOTOrPaHHUK, UKW TENO BPaLLEHUA.

MoHAaTMe 06 o6béme. OcHOBHble cBoKNCTBA 06bEMOB Ten. Teopema 06 ob6bEMe
NPSMOYro/ibHOro napannenenunena u cneactsma M3 Heé. O6BEM UMAMHAPA, KOHyca. O6bEM
wapa 1 naowaab coepbl.

MopobHble Tena B npoctpaHcTee. COOTHOWEHMA MEXKAY NAOWAAAMU MOBEPXHOCTEN,
obbéMmamm NogobHbIX Ten.

CeyeHns unanHapa (napannenbHo W NEPneHAMKYNAPHO OCU), CeYeHUA KOHyca
(napannenbHoe OCHOBaHUIO U NPOXoAALLEe Yepes BEPLUMHY), CEYEeHUs Wapa.

BeKTOpbl U KOOPAUHATBI B NPOCTPAHCTBE

BekTOop Ha nN/AOCKOCTM M B nNpocTpaHcTBe. CnoXeHue U BblYMTaHWE BEKTOPOB.
YMHO)eHMe BeKTopa Ha uncno. PasnoxeHne BeKTopa no TPEM HEKOMMIAHAPHbIM BEKTOPaM.
Mpasuno napannenenunesa. PeweHune 3aaad, cBA3aHHbIX C NPUMEHEHWEM NPABUA AEUCTBUN C
BeKTopamu. lMpAamMoyronbHaa cucTemMa KOOpAMHAT B MpocTpaHcTBe. KoopAuHaTbl BEKTOpa.
MpocTeiwmne 3a4aun B KoopAuHaTax. Yron mexay Bektopamu. CKanapHoe npousBepeHue
BEKTOPOB. BbluMcneHne yrnoB mexay npAMbIMM M MNOCKOCTAMU. KOOpAMHATHO-BEKTOPHLIN
METO/, NP peLleHUn reoMeTprUYecKnx 3agau.

NNAHUPYEMDbDIE PE3Y/IbTATbI
NNYHOCTHbBIE PE3Y/IbTATbI

JIn4HOCTHbIEe pe3ynbTaTbl OCBOEHMA MPOrpaMmbl yyebHoro npegmeta «MaTemaTuka»
XapaKTepuaytoTca:

paXkAaHCKOe BOCNUTAHUE:

chOPMUPOBAHHOCTbIO PaXKAAHCKOM NO3MuMM  oby4yalowerocss KakK aKTMBHOMO W
OTBETCTBEHHOIO YJ€HA POCCUMIACKOro 0obLLecTBa, NpeacTaBieHMEM O MaTeMATUYECKMX OCHOBaX
OYHKUMOHMPOBAHUA pPa3/IMYHbIX CTPYKTYP, ABJIEHWI, Npoueayp rparkgaHcKoro obuiectsa



(sbIbOpbI, onNpocbl MU MNp.), YMEHMEM B3aUMOAENCTBOBATb C COLMA/IbHbIMU MHCTUTYTamMu B
COOTBETCTBMU C UX PYHKUMAMM U Ha3HAYEHUNEM.

NaTpuoTuyeckoe BoCNUTAHMUE:

chOPMUPOBAHHOCTBIO  POCCMMCKOM  FPa*KAAHCKON  WMAEHTUYHOCTM, YBa)KeHua K
NPOLW/IOMY W  HaCTOALWLEMY POCCUACKOM MaTEMATUKM, LEHHOCTHbIM OTHOLIEHUEM
OOCTUXEHUSM  POCCUMACKMX MATEMATUKOB M  POCCUIACKOM MaTemMaTUYeCKoM  LUKOJIbI,
NCNONb30BaHUIO 3TUX AOCTUNKEHUIN B APYTMX HAayKaxX, TEXHO/IOTMUAX, Chepax SIKOHOMUKMU.

[ yX0BHO-HPaBCTBEHHOrO BOCMUTAHUA:

OCO3HaHMEeM [YXOBHbIX LEHHOCTEM POCCUNCKOrO Hapoaa; CchOpPMMPOBAHHOCTLIO
HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOTO NOBEAEHUA, CBA3AHHOIO C MPAaKTUYECKUM NPUMEHEHNEM
OOCTUMKEHUN HAYKN U AEeATE/IbHOCTbIO YYEHOr0; OCO3HAHWEM JIMYHOTO BK/IaZa B MOCTPOEHME
yctonumsoro byayuiero.

3cTeTUYECKOe BOCNUTaAHMUE:

3CTETUYECKMM  OTHOWIEHMEM K  MUPY, BKIKOYAA  I3CTETUKY  MaTeMaTUYeCKUX
3aKOHOMepHOCTel, O0ObEeKTOB, 3aday, pPeLleHUn, PacCyKAEeHUN; BOCMPUUMYUYMBOCTLIO K
MaTeMaTUYECKMM acneKkTam pas3IMyHbIX BUA0B UCKYCCTBaA.

dusnuyeckoe BocnutTaHue:

COOPMMPOBAHHOCTbIO YMEHWUS MNPUMEHATb MaTemaTUyeckume 3HaHuMA B MHTepecax
340poBoro M 6esonacHoro obpasa KM3HWU, OTBETCTBEHHOrO OTHOLUEHMA K CBOEMY 340pOBblO
(3mopoBoe nuTaHWe, cbanaHCMPOBAHHbLIN PEXUM 3aHATUI U OTAbIXa, perynspHas dusnyeckas
aKTUBHOCTb); GM3MYECKOro COBEPLLUEHCTBOBAHMA, NPU 3aHATMAX CNOPTUBHO-0340PO0BUTENBbHOM
[eATeNbHOCTbIO.

TpyaoBoe BocnUTaHUe:

rOTOBHOCTbIO K TPYAYy, OCO3HAHMEM LEeHHOCTU TPyAontobua; MHTePecoOM K PasIMYyHbIM
chepam npodeccnoHanbHOM AeATENbHOCTU, CBA3AHHLIM C MaTEMATUKOM N €€ NPUIOKEHUAMM,
YMEHMEM COBeplaTb OCO3HaHHbIM Bblbop Oyaywen npodeccum U peanns3oBbiBaTb
COOCTBEHHbIE KM3HEHHblE MAaHbl; TFOTOBHOCTbIO W CMNOCOBHOCTbIDO K MaTemaTUyecKomy
06pa3oBaHUI0 U camo0obpa3oBaHMIO HA MPOTAMXKEHUM BCEWN KU3HM; TOTOBHOCTbIO K aKTUBHOMY
Y4YacTUIO B PELUEHUN NMPAKTUYECKMX 33434 MaTEMATMUYECKON HanpaB/IeHHOCTH.

3Konoruyeckoe BOCNUTaHue:

CHOPMMPOBAHHOCTbIO 3KONOTMYECKOWM KY/IbTYpPbl, MOHUMaHUEM BAUAHUA COLIMA/IbHO-
3KOHOMMYECKMX MPOLLECCOB HAa COCTOSIHUE MPUPOAHON W COLMaNbHOW cpefibl, OCO3HAHUEM
rnobasbHOrO xapaKTepa 3KOJIOrMYEcKUMX npobnem; OpueHTauuer Ha NpUMEHeHue
MaTeMaTUUYECKUX 3HaHUIN ANA pelleHns 3aJa4 B 06/1acT OKpysKatollel cpeapbl, N1aHUPOBaHUA
NMOCTYMKOB M OLEHKU UX BO3MOMHbIX NOCNEACTBUI ANA OKPYXKatoLLen cpeabl.

LLeHHOCTM Hay4yHOro No3HaHuA:

chOPMUPOBAHHOCTLIO MMPOBO33PEHUA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTUA HaYKN U 0BLLLECTBEHHOW NPAKTUKKU, MOHMMaHMEM MAaTEMaTUYECKOM HayKKU KaK cdepbl
Yye/sloBeYeCcKOoM AeATeIbHOCTU, 3TanoB €€ PasBUTUA N 3HAYUMMOCTU ANA Pa3BUTUA LMBUIU3ALMUN;
OB/lafleHNEM A3bIKOM MaTEMaTUKU MU MaTeMaTMUYECKON Ky/NbTypol KaK CpefcTBOM MO3HaHMA
MMpPa; TOTOBHOCTbIO OCYLIECTB/IATb TMPOEKTHYIO WU  WUCCNEA0BaTE/IbCKYIO AeATEe/IbHOCTb
WHAMBUAYANbHO U B rpynne.

METANPEOAMETHbDIE PE3Y/IbTATbI

MeTanpeameTHble  pe3y/bTaTbl  OCBOEHWMA  Nporpammbl  y4yebHOro  npegmeta
«MaTemaTuMKa» XapaKTepu3ylTCcA OBNAAEHWEM  YHWUBEPCA/NIbHBIMW  MO3HA8aMeENbHbIMU
delicmeusamu, yHUBEPCA/IbHBIMU KOMMYHUKAMUBHbIMU  Oelicmeusamu, YyHU8epcasnbHsIMU
peaynamusHeiMmu delicmeuamu.



1) YHusepcanbHbie no3HasamenvHblie Oelicmeus, obecneyusarom GopPMUPOBAHUE
60a308bIX KOZHUMUBHbLIX npoyeccos obyvaroujuxca (oceoeHue Memodo8 MO3HAHUSA
OKpy®carowe2o Mupa; rpumMeHeHUe 02UYeCcKUx, uccredosamesnbCKux onepauyuti, ymeHuli
pabomame ¢ uHgpopmayuel).

basoBble noruyeckue [encTBus:

. BbIAB/IATD M XapaKTepu30BaTb CYyLECTBEHHblE MPU3HAKM MaTeMaTUYEeCKUX
06BEKTOB, NOHATUN, OTHOLIEHUI MeXAY NOHATUAMMK; GopMynnpoBaTb onpeaeneHns NOHATUN;
YCTaHaB/IMBaTb CYLLECTBEHHbIM MPU3HaK KnaccuduKaumm, OCHOBAHMA Ans 0606LeHna wu
CPaBHEHMA, KpUTEPUM NPOBOANMOrO aHaNIN3a;

o BOCMPUHUMATD, dopmynumpoBaTb n npeobpas3oBbiBaTb CYKOAEeHUA:
yTBEpAUTEIbHbIE N OTPULATESIbHbIE, eAUHUYHbIE, YacTHble U 0bLLME; YCNIOBHbIE;
. BbIAB/IATL MaTeMaTUYECKMEe 3aKOHOMEPHOCTU, B3aMMOCBA3M M NPOTMBOPEUUNA B

daKTax, AaHHbIX, HabnlAEHUAX U YTBEPXKAEHMUAX; npeanaraTb KpPUTEPUM ANA BbIABAEHUA
3aKOHOMEPHOCTEM M NPOTUBOPEUNIA;

. Aenatb BbiIBOAbl C MUCNO/Z1Ib30BaHMEM 3aKOHOB JIOTUKK, AOeOYyKTUBHbLIX U
MHAOYKTUBHbIX yM03aKl'II'OLIEHMVi, yMO3aKJ'IPO‘-IeHM[;1 NO aHaN0rmu,
L npoBoAnTb CaAMOCTOATE/IbHO [OOKa3aTe/IbCTBa MaTeMaTU4eCKUx yTBep)-K,CI'eHMVI

(NpAMble M OT NPOTMBHOrO), BbLICTPAMBATb APryMEHTAUMIO, NPUBOAUTL MNPUMEpPbI WU
KOHTpNpMmepbl; 060CHOBbLIBaTb COBCTBEHHbIE CYXKAEHUA U BbIBOAbI;

. BbI6MpPaTb CNocob peleHna y4ebHOM 3a43a4m (CPaBHMBATL HECKOIbKO BAaPMAHTOB
pelweHunn, BbIbMpaTb Haubosnee NOAXOAAWMMN C YYETOM CAMOCTOATENbHO BbIAENEHHDBIX
KpuTepues).

Ba3soBble uccnepoBaTenbckue AeUCTBUA:

. MCNONb30BaTb BOMPOCbI KaK MCCNeA0BaTENbCKUIA  MHCTPYMEHT NO3HAHWSA;
bopmynunpoBaTb BONpochl, GUKCHpyLoLLMe NPOTMBOPEYne, Npobiemy, yCTaHaBANBATL MCKOMOE
N faHHoe, GOpMMPOBATb TMNOTE3Y, APryMEHTUPOBATL CBOIO NO3ULMIO, MHEHWUE;

. NPOBOANTb CAMOCTOATENbHO CMJ/IAHUPOBAHHbIM 3KCMEPUMEHT, UccienoBaHMe no
YCTAaHOB/NIEHUIO OCOBEHHOCTEN MaTeMaTMyecKoro obbeKTa, ABNEHWUs, MPOLEecca, BbIABAEHMUIO
3aBUCMMOCTEN MeXKay 06beKTaMu, ABNEHUAMM, MPOLECCAMU;

. camocTosTeNbHO popmynmMpoBaTb 06006LEHMA WM BbIBOAbI MO pe3y/abTaTam
npoBenéHHOro HabnwaeHWs, WCCNeaoBaHUA, OLEHMBATb AOCTOBEPHOCTb  MOJYYEHHbIX
pe3ynbTaToB, BbIBOAOB M 0606LWeHN;

. NPOrHO3MpOBaTb BO3MOXKHOE pPa3BMTME MpPOLLecca, a TaKKe BblABMraTb
NpPeAno/IOXKEHNA O €ro PasBUTUM B HOBbIX YC/IOBUAX.

Pabora c unpopmauymeii:

. BbIABAATL AedUUUTbl MHPOPMALMKN, AaHHbIX, HEObXoAMMbIX A8 OTBETa Ha
BOMPOC M ANA PeLleHnna 3a4a4m;
. BbIOMpPaTb MHGOPMAUMIO M3 MUCTOYHMKOB pPas/IMYHbIX TUMOB, AHANM3MPOBATb,

CUCTEMATU3NPOBATL W UHTEPNPETMPOBaTb MHPOPMALMIO pPas3/INYHbIX BMAOB U dopm
npeacTaBieHns;

. CTPYKTYpUpoOBaTb MHPOPMaLMIO, NPeAcTaBNATb €€ B Pas/IMyHbIX dopmax,
WANOCTPUPOBATL rpadryecKy;

. OLEeHNBATb HAZEXHOCTb MHPOPMALMM NO CAMOCTOATENBHO CHOPMYNIMPOBAHHBIM
KpUTepuam.

2) YHusepcanbHeble KOMMYHUKamueHsle Oelicmesus, obecrne4yusarom
ChopMUPOBAHHOCMb COULAbHBIX HABLIKO8 0OYYaOUUXCH.

O6buweHue:

. BOCNPUHUMATb U POPMYIMPOBaTb CYXKAEHUA B COOTBETCTBMM C YC/NOBUAMM WM

uenAmm obLeHns; ACHO, TOYHO, FPAMOTHO BbipaXKaTb CBOK TOYKY 3PEHUS B YCTHbIX WU



MUCbMEHHbIX TEKCTax, AaBaTb MNOACHEHWs N0 XOo4y peleHMA 3agayvyM, KOMMEHTMPOBATb
NoNyYeHHbI pe3ynbTarT;

. B xo4e obcyaeHus 3agaBaTb BOMPOCbI MO CywecTBy o6CyXAaemon Tembl,
npobnembl, pewaemor 3aZayu, BbICKA3blBATb MAEWN, HALENEHHble HA MNOUCK peLleHus;
COMOCTaB/IATb CBOM CYXKAEHWUS C CYXKAEHUAMM APYrUX YYaCTHMKOB Amasiora, obHapy»KuBaTb
pasanyme M CXoACTBO MO3ULMNA; B KOPPEKTHOM dopme dopmMynMpoBaTb pPasHOrnacusa, CBOU
BO3paKeHus;

. npeacTaBAATb pPe3ynbTaTbl PeLeHUA 33434M, SKCMepMMEHTa, MCCNenoBaHMs,
NPOEeKTa; CaMOCTOATE/IbHO BblIOMpPaTb GOpPMaAT BbICTYN/IEHMA C YY4ETOM 33434 NpPe3eHTauuun u
0COBEHHOCTEN ayanuTopUN.

CoTpyaHU4ecTBO:

. NMOHMMATb W WMCMO/Ib30BaTb MNPEeUMMyLLEecTBAa KOMaHAHOW W WHAMBUAYANbHOM
paboTbl npu peweHUn y4yebHbIX 3a4a4vy; NPUHMMATbL LeSb COBMECTHON AeATeNbHOCTH,
NAaHMPOBATb OPraHM3aLM0 COBMECTHOM PaboTbl, pacnpeaenatb BuAbl paboT, 4oroBapmBaThbCs,
obcyxaaTb npouecc 1 pesysbTaT paboTbl; 0606WaTb MHEHUS HECKONbKUX Ntoael;

. y4yactBoBaTb B rpynnoBbiXx ¢opmax paboTbl (0bcyKaeHUA, 0bMeH MHeHUN,
«MO3roBble LTYPMbI» U WHblE); BbINOAHATL CBOK 4YacTb pPaboTbl MU KOOPAMHMPOBATbL CBOM
OENCTBUA C APYrMMWU YNeHaMM KOMaHAbl, OLEHMBaTb KayecTBO CBOEro BKNaga B obuwumin
NPOAYKT No KpuTepuam, cGopMyIMpPoBaHHbIM y4acTHUKaMM B3aUMOLENCTBUA.

3) YHusepcanbHble  pe2ynamueHble Oelicmeus, obecrneyusarom GopMuposaHuUe
CMbIC/108bIX YCMAHOBOK U YU3HEHHbIX HABLIKOB IUMHOCMU.

CamoopraHusauyma:

. COCTaBAATb NNAH, aATOPUTM peLleHUA 3a4a4M, BbibMpaTb cnocob peleHun ¢
YY4ETOM MMEIOLLIMXCA PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apPryMEHTUPOBATb U
KOPPEKTUPOBaTb BAPUAHTbI PELLEHUI C Y4ETOM HOBOW MHPOPMaLUN.

CaMOKOHTpPONb:

. BNafeTb HaBblKaMM MO3HaBaTe/IbHON pedNeKCUM KaK 0CO3HAHUA CoBepLUaeMbiX
OENCTBUIA U MbICNIUTENbHBIX MPOLLECCOB, UX Pe3y/bTaToB; BNageTb cnocobamm camonpoBepKH,
CaMOKOHTPO/IA NpoLecca U pe3y/bTaTa pelleHmna maTeMaTUYeCcKon 3a4a4m;

. npeaBuaeTb TPYAHOCTM, KOTOPblE MOTYT BO3HMKHYTb MPW pPelieHun 3a[aum,
BHOCUTb KOPPEKTUBbI B A4eATENbHOCTb HA OCHOBE HOBbIX 0OCTOATENLCTB, AAHHbIX, HANAEHHbIX
OLWMBOK, BbIABNEHHbIX TPYAHOCTEN;

. OL,eHMBATb COOTBETCTBME pe3y/ibTaTa LEeAM U YCNOBUAM, OOBACHATb MPUYMHDI
OOCTUMKEHUA WAN HEAOCTUXKEHMA pPe3yNbTaToB AeATeNbHOCTM, HaxoAuTb OWwWbKy, aAaBaTb
OLLeHKY NPMOBpPEeTEHHOMY ONbITY.

NPEOMETHbDIE PE3Y/IbTATbI
10 KNNACC

OnepupoBaTb NOHATUAMMU: TOUYKA, NPAMas, MNJIOCKOCTb.

MpUMEHATb aKCMOMbI CTEPEOMEeTPUM U CAeACTBMA U3 HUX TNPU  PeLleHnu
reomeTpuYecKkmnx 3aaad.

OnepupoBaTb MNOHATUAMW: MNaAPANNENbHOCTb M MNEPNEHAUKYNAPHOCTb MNPAMbIX U
N10CKOCTEN.

KnaccudumumpoBaTb B3aMMHOE PacnonoXeHne NpamMbIX U NJIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTb MNOHATUAMM: [ABYrPaHHbIA Yros, rpaHW ABYrpaHHOro yrnaa, pebépo
OBYIPaHHOTO Yrna; NMHENHbIN Yron ABYrPaHHOrO YrAa; rpadycHaa mepa ABYyrpaHHoOro yraa.



OnepupoBaTb NOHATUAMM: MHOFOFPAHHMK, BbIMYKAbIA U HEBbIMNYKAbIN MHOTMOrPaHHMK,
3N1€MeHTbl MHOFOrpaHHMKA, NPABU/IbHbIA MHOFOFPaHHUK.

Pacno3HaBaTb OCHOBHbIE BUAbl MHOTOTPAaHHUKOB (MMpammaa; Npu3ma, NpAMOYro/bHbIN
napannenenunea, kyo).

KnaccudumumpoBaTb MHOrorpaHHWKKM, BblbMpasa oOCHOBaHMA ANA  KaaccuduKauum
(BbINYKNble W HEBbINYK/ble MHOTOrPaHHWKW; MpPaBU/IbHblE MHOTOrPAHHWKK; NpAMble U
HaK/NIOHHble NPU3MbI, Mapannenenunebl).

OnepupoBaTb NOHATUAMM: CEKYLLAA MNIOCKOCTb, CE4EHNE MHOTOTPAaHHMKOB.

O6bACHATDL NPUHLMMbI MOCTPOEHMA CEYEHUIN, UICNONb3YA METOA, CNesfoB.

CTpouTb ceYeHMA MHOTOrpaHHUKOB METOA0M C/1eA0B, BbINOAHATL (BbIHOCHbIE) NIOCKME
YepTeXKN N3 PUCYHKOB NPOCTbIX 06 BEMHbBIX PUryp: Bug, ceepxy, cOoky, CHuU3y.

PewaTb 3aZa4M HA HAXOXKAEHME TeoOMEeTPUYECKUX BeIMYMH no obpasuam wuau
aNropuTMam, MPUMEHAS W3BECTHble aHaNUTUYECKME MEeTOAbl NPU pPeleHUU CTAaHAAPTHbIX
MaTEMATMYECKMX 3aZa4y Ha BbIYMCNEHME PACCTOAHUN MeXay ABYMA TOYKaMM, OT TOYKM A0
NPAMOM, OT TOUYKM A0 NIOCKOCTU, MEXKAY CKPELLMBaOLWMMUCA MPAMbIMU.

PewaTb 3afayM Ha HAXOMAEHME TeoMeTPUYECKUX BeIMYMH no obpasuam wuau
anroputmMam, MPUMEHAS U3BECTHble aHaIMTUYEeCKME MeTOoAbl NPU pPelleHUU CTaHAaPTHbIX
MaTeMaTUYECKMX 33434 Ha BbIYMC/IEHME YI/IOB MEXAY CKPEeLLMBAOLWMMUCA NPAMbIMU, MeXay
NPSMOM M NNOCKOCTbIO, MEXAY NJIOCKOCTAMM, ABYrPaHHbIX Yri0B.

Bblumcnatb 06bEMBI M NAOLWAAM NOBEPXHOCTEN MHOFOrpaHHMKOB (Npu3ma, nMpamuaa) ¢
npumeHeHnem ¢opmMyn; BbIYUCAATb COOTHOLWIEHWS MeXay nAowagamMm MnoBepXHOCTEN,
06BEMaMM NOA0OHbLIX MHOFOrPaHHUKOB.

OnepupoBaTb MOHATUAMMU: CUMMETPUA B NPOCTPAHCTBE; LEHTP, OCb W MJAOCKOCTb
CUMMETPUU; LLEHTP, OCb U NNOCKOCTb CUMMETPUM bUTYpPbI.

MN3BneKaTb, Npeobpa3oBbiBaTb MU MHTEPNPETUPOBATb MHOOPMALMIO O MPOCTPAHCTBEHHbIX
reomeTpuyeckmx ourypax, NpeacraBieHHY Ha YepTerKax U PUCYHKaX.

MpUMeHsATb reomeTpuyeckme @aKkTbl AN pPeleHna CTepeomMeTpUYecKux 3agad,
npegnonaralowmx HECKONbKO LWAroB peleHns, ecam ycioBuMA NPUMEHEHMA 3aZaHbl B SIBHOM
dopme.

MpUMeHATb NpocTeilune NPorpammHble CPeaCTBa M 31EKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMDbI MPU PELLUEHNN CTEPEOMETPUYECKMX 3a4au.

MpuBOAUTL NPUMEPbl MaTEMATUYECKMX 3aKOHOMEPHOCTEM B MNPUPOLAE U KU3HM,
pacno3HaBaTb NPOAB/JEHME 3aKOHOB reOMETPUM B UCKYCCTBE.

MpPUMeHATb NOJlyYeHHble 3HAHWA Ha MPAKTUKE: aHANIM3NPOBaATb pPeasibHble CUTyauuun u
NPUMEHATb  M3Y4YEHHble MOHATMA B  MpoOLEecce MNOMCKA peleHMa  mMaTeMaTU4ecKku
chopmynmMpoBaHHOM Npobaembl, MOAENMPOBATb PeasbHble CUTyauuu Ha A3blKe reoMeTpuu,
nccnefoBaTb NOCTPOEHHbIE MOAEN C UCMOb30BAaHUEM FEOMETPUYECKUX NMOHATUIA U TEOPEM,
annapata anrebpbl; pewatb NPaKTUYECKMe 3afauu, CBAI3AHHble C  HAXOMAEHWEeM
reoMeTPUYECKUX BESINYMH.

11 KNACC

OnepupoBsaTb MOHATUAMM: UMANHAPUYECKan NOBEPXHOCTb, obpasyowue
UMNHOPUYECKOM  MOBEPXHOCTM;  UWAWHAP; KOHMYECKas MNOBEPXHOCTb, 0bpasyouwme
KOHWYECKOM NOBEPXHOCTU, KOHYC; chepmnyeckan NoOBEPXHOCTb.

PacnosHaBaTb Tesa BpaweHua (LMAmMHAp, KOHYC, chepa u wap).

0O6BbACHATL CNOCObbI NOYYEHMA TEN BPaLLEHMUS.

KnaccndumumposaTb B3aMMHOe pacnosioxkeHne chepbl U NNOCKOCTH.



OnepunpoBaTb MNOHATUAMM: LIAPOBOM CEFMEHT, OCHOBaHME CEerMeHTa, BbICOTa CErMEHTa;
LLAPOBOW CNOM, OCHOBaAHMeE LWAPOBOTO CN0A, BbICOTA LAPOBOro CN0SA; LAPOBOMN CEKTOP.

Bblumcnate 06bEMBI M NAOWAAM NOBEPXHOCTEN TeN BPALLEHUA, TEOMETPUYECKUX TN C
npumeHeHnem bopmy-n.

OnepupoBaTb NOHATUAMMU: MHOFOFPaHHMK, BMUCAHHbIA B Chepy M OMUCAHHLIN OKOJIO
coepbl; chepa, BNIMCaHHAA B MHOTOMPAHHMK WM TEI0 BPaLLLEHUS.

BbluMCNATL COOTHOWEHUA MeEXAY NAOWAAAMMU NOBEPXHOCTENM N 06bEMaMM NOA06HbIX
Ten.

MN306parkaTb M3yvaemble GUrypbl OT PYKM U C MPUMEHEHMEM MPOCTbIX YEPTEKHbIX
WHCTPYMEHTOB.

BbINONHATL (BbIHOCHbBIE) NIOCKME YEPTENKM U3 PUCYHKOB NPOCTbIX 0OBEMHbIX PUryp: BUA
cBepxy, COOKyY, CHU3Y; CTPOUTb CeYEHMA TeN BPALLEHMUS.

N3BneKaTb, MHTEPNPETUPOBATb M NPpeobpa3oBbiBaTb MHGOPMALMIO O MPOCTPAHCTBEHHbIX
reomeTpuyeckmx ¢purypax, NPesCcTaBAeHHY Ha YepTeXKax U PUCYHKAX.

OnepupoBaTb NOHATUEM BEKTOP B NPOCTPAHCTBE.

BbINONHATL AENCTBMA CNOXKEHNA BEKTOPOB, BbIUNTAHMA BEKTOPOB M YMHOMXKEHMUA BEKTOPA
Ha YMCN0, O6BACHATL, KAKMMUK CBOMCTBAMM OHWU 0613aAatoT.

MpuMeHATb NPaBWIO Napannenenunesa.

OnepupoBaTb MOHATUAMM: AEKAPTOBbI KOOPAMHATLI B MPOCTPAHCTBE, BEKTOP, MOAY/b
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATbl BEKTOPA, YrO/l MeXAy BEKTOpPamM, CKanspHoe
Npou3BeAeHNE BEKTOPOB, KOJI/IMHEAPHbIE MU KOMM/IAHAPHbIE BEKTOPbI.

HaxoguTb cymmy BEKTOPOB W MPOM3BEAEHME BEKTOPA Ha UMCAO, Yron Mmexay
BEKTOPAMW, CKaNApHOE MNPOU3BEAEHWME, PACKAALbIBAaTb BEKTOP MO ABYM HEKOMA/MHEAPHbIM
BEKTOpaM.

3343aBaTb N/IOCKOCTb YPaBHEHMEM B AlEKAPTOBOM CUCTEME KOOPAMNHAT.

MpuMmeHATb reoMmeTpuyeckne aKkTbl A1A pPEeLIeHUA CTePEeoOMETPUYECKUX 3ajad,
NpeAnofaratoLLMX HECKO/IbKO LIArOB PeLleHUs, ecan YCoBUA NMPUMEHEHWUA 3afaHbl B ABHOM
dopme.

Pewatb npocreiwiMe reomeTpuUyeckMe 3a4ayMm  Ha NPUMEHEHWE  BEKTOPHO-
KOOPAWHATHOrO MeToAa.

PewaTb 33a4ayM Ha [A0Ka3aTe/NbCTBO MATEMATUUYECKUX OTHOLUEHWIM W HaxoXaeHue
reoMmeTpUYecKMxX BeNMUYnH no obpasuam UamM anroputmam, NPUMEHSA U3BECTHblE MeTOoAbl NPU
peleHnmn CTaHAAPTHbIX MaTeEMATUYECKMX 3a4au.

MpuMeHATb NpocTeilune NpPorpammHble CPeaCTBa U 31€KTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMDbI MPU PELLUEHNN CTEPEOMETPUYECKMX 3a4au.

MpuBOAUTL NPUMEPbl MaTEMATUYECKMX 3aKOHOMEPHOCTEN B MNPUPOLAE U KU3HM,
pacno3HaBaTb NPOABAEHME 3aKOHOB reOMETPUM B UCKYCCTBE.

MPUMeEHATb NOJly4EeHHble 3HAHWMA Ha MPAKTUKE: aHA/IM3UPOBATb PeasibHble CUTYaLMnN U
NPUMEHATb  M3YYEHHble MOHATMA B  MpoOLecce MNOMCKA peleHMa  maTeMaTU4ecKku
chopmynmMpoBaHHOM Npobaembl, MOAENMPOBATb PeasbHble CUTyauuM Ha A3blKe FreoMeTpuu,
nccnenoBaTb NOCTPOEHHbIE MOAENN C UCNONb30BaHUEM FEOMETPUYECKMX MOHATUN U TEOPEM,
annapata anrebpbl; pewaTb NPaKTMYECKMe 3aJayu, CBA3AHHble C  HAXOXAEHWEM
reoMeTpUYECKMX BENNUYUH.



TemaTuuyeckoe MIAHUPOBAHME

10 kaace
Konunuecrso yacos
Ne ) L
o/ HaumeHoBaHue pa3aenos u 5 s dneKTpoHHbie (undposbie)
Tem nporpammbl 5 D obpasoBaTtenbHble pecypcbl
n 5 3 = 3
e B&5 k6
8 5% 2%
) £ o - o
bubnnoteka LLOK
1 BeBegeHue B ctTepeomeTputo 10
A P P https://m.edsoo.ru/1c209e37
MpAamble 1 N1OCKOCTU B
5 NPOCTPaHCTBE. 12 1 bubnnoteka LLOK
MapannenbHOCTb NPAMbIX U https://m.edsoo.ru/1c209e37
NJ0CKOCTEN
3 MepneHANKYNAPHOCTb NPAMbIX 12 Bubnnoteka LLOK
M NNOCKOCTEN https://m.edsoo.ru/1c209e37
Yrabl mexay npAMmbIMU U Bubnnoteka LLOK
4 10 1
NNIOCKOCTAMM https://m.edsoo.ru/1c209e37
Bubnnoteka LLOK
5 MHororpaHHuKM 11 1
P https://m.edsoo.ru/1c209e37
6 O6bEMbI MHOTOrPaHHNKOB 9 1 bubnuotexa LIOK
P https://m.edsoo.ru/1c209e37
7 NosTopeHue: ceveHmns, 6 1 Bubnunoteka LIOK
PaCCTOAHMA U YI/bI https://m.edsoo.ru/1c209e37
OBLWEE KOMMYECTBO YACOB MO 70 5 0
NMPOrPAMME
11 kaacc
Konuuecrso yacos
HaunmeHoBaHue
o e dneKkTpoHHbie (unudposble)
Ne n/n pasgenos u Tem 2 X
5 b obpasoBaTtenbHble pecypcbl
nporpammbil = - T _
O 1 S 0
° 26 £
g 5% 2%
[a1] c Q C a
1 Tena BpalleHua 12 bubauoreka LIOK
pat https://m.edsoo.ru/1c209e37
Bubnnoteka LIOK
2 O6BEMBI TEN 5 1
https://m.edsoo.ru/1c209e37
3 BeKTOpbl U KOOPAMHATLI 10 1 Bubnnoteka LLOK
B NPOCTPaHCTBE https://m.edsoo.ru/1c209e37
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MosTOpeEHMeE,
0bobuieHue,
cMcTeMaTu3auma 3HaHUM

OBLUEE KOJIMYECTBO YACOB NO
MPOrPAMME
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Bnbnnoteka LLOK
https://m.edsoo.ru/1c209e37
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