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MOACHUTE/IbHAA 3ANUCKA

Pabouas nporpamma y4yebHoro Kypca «'eometpusa» 6a3o0Boro ypoBHa aas obydarowmxca 10 -11
Knaccos paspaboTaHa Ha ocHoBe PefepasibHOro rocy4apcTBEHHOro 06pasoBaTe/ibHOMO CTaHAapTa
cpefHero obuiero ob6pasoBaHms, C YYETOM COBPEMEHHbIX MUPOBbIX TPEOOBaHUI, NpeabABAAEMbIX K
maTemaTmyeckomy obpasoBaHUIo, M TPAANLMIN poccuiickoro obpasoBaHus. Peaninsaumnsa nporpammol
obecneynBaeT OBMAAEHME KAOYEBBLIMW KOMNETEHLMAMM, COCTaBAAOLLUMMN OCHOBY A1 CAMOPa3BUTUA U
HenpepbIBHOro 06pa3oBaHmUs, LENOCTHOCTb OOLLEKYNbTYPHOIO, IMYHOCTHOrO M NO3HABaTE/IbHOMO
pPa3BUTMA IMYHOCTM 0BYYatOLLMXCA.

LEN N3YHEHNA YHEBHOIO KYPCA

BarKHOCTb y4ebHOro Kypca reomeTpun Ha ypoBHe cpeaHero obuero obpasoBaHusa obycnosieHa
NPaKTUYECKOM 3HAYMMOCTbIO MeTanpeaMeTHbIX U NPeaMETHbIX pe3ynbTaToB 06y4eHUs reomeTpun B
HanpaB/IeHMM IMYHOCTHOTO Pa3BUTUA 0byyatowmxca, GopmupoBaHmA GYHKLMOHANbHOM
MaTeMaTMUYECKOMN FPaMOTHOCTHU, U3YUYEHUA APYIUX y4ebHbIX aucumnavH. Passutme y obydatowmxca
NpPaBU/bHbIX NPeACTaBNAEHNIN O CYLLHOCTU U MPOUCXOXKAEHUN FEOMETPUUECKUX abCTpakumid,
COOTHOLUEHUM PeanbHOrO N NAEANbHOTO, XapaKTepe OTPAXKEHNA MaTEMATUUYECKOM HayKoM iIBIEHUI 1
NpoLECccoB peasbHOro M1pa, MecTe reoMeTp1M B CUCTEME HayK U PO MaTEMATUUYECKOTO
MOAeNPOoBaHMA B HAyYHOM NO3HAHUKN U B MPaKTUKE CNOCobCTBYEeT GOPMMPOBAHUIO HAY4YHOrO
MWPOBO33PEHMA YYALLMXCS, @ TAKKE KauyecTB MbILNEHUS, HeOb6X04MMbIX 41A aganTauum B
COBpeMeHHOM obuiecTBe.

FeomeTpuA ABNAETCA OAHMM M3 6a30BbIX NPEAMETOB HA YPOBHE cpeaHero obuero o6pasoBaHus, Tak
KaK obecrneynmBaeT BO3MOMXKHOCTb M3YYEeHUA KaK AUCLMUMINH eCTeCTBEHHO-Hay4YHOM HanpaBAeHHOCTH, TaK
W rYyMaHUTapHOMN.

Nornyeckoe mbiwneHne, Gopmrpyemoe Npu n3ydeHrum obyyatowmmMmCca NOHATUMHBIX OCHOB reoMeTpumn
M NOCTPOEHMM LENOYKM NOTMUYECKMX YTBEPIKAEHUI B XOA€e pelleHMsA reoOMeTPUYeCcKMx 3a4ad, yMeHune
Bbl4,BMraTb 1 ONPOBEPraTh rMNOTE3bl HEMOCPEACTBEHHO UCMOb3YIOTCA NPY PeLleHnn 3a4ad
€CTecTBEHHO-HaY4YHOro LIMKNA, B YaCTHOCTM U3 Kypca GpU3MKM.

YMeHue opneHTUPOoBaThCA B NPOCTPAHCTBE UrPaET CYLLLECTBEHHYIO PO/ib BO BCeX 061acTAX AeATeIbHOCTH
yenoseka. OpMeHTaLMA YeNoBEKa BO BPEMEHU U MPOCTPaHCTBE — Heobxoaumoe ycaoBue ero
coumnanbHOro bbiTvA, GopmMa OTPasKeHUs OKPYKAOLLEro MMPa, YC/I0BMUE YCMELIHOro NO3HaHMA U1
aKTMBHOro npeobpasoBaHuA AelcTBuTeNbHOCTU. OnepuposaHMe NPOCTPaHCTBEHHbIMKU 06pa3amu
0b6beaMHAET pasHble BUAbl Y4€OHOMN U TPYA0BOM AEATENbHOCTU, ABAETCA O4HMM M3 NPodeccnoHaibHo
Ba*KHbIX KauecTs, NO3TOMY aKTyasbHa 3aga4a GopMUPOBaHNA Y 0BYYaOLLMXCA NPOCTPAHCTBEHHOO
MbllWNEeHNA KaK pa3sHOBUAHOCTU 06pa3Horo MbllWWNEHNA — CylecTBeHHOro KOMMNOHeHTa B NOAroToBKe K
NpPaKTUYeCKoW AeATeNbHOCTU MO MHOTMM HanpaBAEHUAM.

Llenb ocBoeHua nporpammbl yuebHoro Kypca «Ffeometpusa» Ha 6a30BOM YPOBHE 06yUYeHUs —
06weobpasoBaTesibHOE M 06LLEKYIbTYPHOE Pa3BMTHE 06yYalOLMXCA Yepes obecneyeHne BO3MOXKHOCTU



I'Ipl406peTeHMF| M UCNONb30BaHNA CUCTEMATUYECKUX TEOMETPUNYECKNX 3HaHUN K AEVICTBMI‘&, CI'IeLI,VId)M‘-IHbIX
reomeTpun, BO3SMOXKHOCTM yCnewHOoro npoaoxKeHua O6pa3OBaHVIFI no cneunanbHOCTAM, HE CBA3AHHbIM
C NpUKNagHbiM NMCNOJIb30BaHNEM reoOmMeTpunn.

Mporpamma no reomeTpmm Ha 6a30BOM ypOBHE NpeaHa3HauYeHa 414 06y4atoLWmMXCca CPefHEeN WKONbI, He
MCMbITbIBABLUNX 3HAYUTENbHbIX 3aTPYAHEHUI HA YPOBHE OCHOBHOrO 06LLero o6pasosaHua. Taknum
o0b6pasom, obyyatowmecs Ha 6az30BOM ypOBHE AO/KHbI OCBOUTL 06LLIME MaTeMATUYECKME YMEHWS,
CBA3aHHble CO cneunduKoi reomeTpun 1 HeobxoamMmsble ANA KU3HU B coBpemeHHOM obuiecTse. Kpome
3TOro, OHWM MMEIOT BO3MOXKHOCTb U3Y4YnUTb FEOMETPUI0 bonee rnyboKo, eciv B AasibHelLeM BO3HUKHET
HEeob6X0AMMOCTb B TEOMETPUYECKMX 3HAHUAX B NPOdECcCMOHaNbHOW 4eATeNbHOCTH.

JocTukeHme Leam ocBOEHUA Nporpammbl obecneymnBaeTcs peleHnemM COOTBETCTBYHOLMX 3a4ay.
MpropUTETHLIMKN 334a4aMmM OCBOEHMA Kypca «feomeTpumn» Ha 6bazoBom yposHe B 10—11 Knaccax
ABNAIOTCA:

e  (dopmMpoBaHME NPeacTaBAEHMA O FEOMETPUM KaK YacTU MUPOBOI KyNbTypbl M OCO3HaHUE eé
B3aMMOCBS3M C OKPYXKaoLWMM MUPOM;

e (dopmMpOBaHME NPeACTaBAEHUA O MHOTOTPAHHMKAX W TeNax BPALLLEHUA KaK O BaXKHEMLLMUX
MaTemaTUYECKMX MOAEeNAX, MO3BONAIOWMX ONMUCHIBATb N M3y4aTb PasHble ABNEHMUSA
OKPY*KaIoLLEero Mmnpa;

e  (bopmMMpOBaHME YMEHUA PACNO3HABaTb Ha YepTexkax, MOAENAX U B peasibHoOM Mupe
MHOrOrpaHHMKM 1 Tela BPaLleHus;

® OB/ZlageHne MeTogamun peleHnA 3ada4 Ha NOCTPOEHUA Ha M306pa)-KEHVIF|X NPOCTPaHCTBEHHDbIX
duryp;

e ¢dopMMpPOBaAHME YMEHUA ONEPUPOBATL OCHOBHbLIMU NMOHATUSMM O MHOTOrpaHHUKax 1 Tenax
BpaLLEHMA N NX OCHOBHbIMW CBOMCTBAMMU;

e 0B/lageHWe anropuTMamMm peleHMA OCHOBHbIX TUMOB 3a4a4; GopMUpPoBaHNE YMEHUA
NPOBOAMUTb HEC/IOXHbIE A0Ka3aTe ibHble PacCy>KAeHMA B X04e pelleHnA CTePeoMETPUYECKUX
33734 1 33434 C NPaKTUYECKUM COLEpPIKaHNEM;

®  pPa3BUTUE UHTENNEKTYAJIbHbIX N TBOPYECKUX cnocobHocTel o6yqa|oumxcn, nosHaBaTe/ibHOM
dKTUBHOCTU, UCcnenoBaTeIbCKUX YMeHMVI, KPUTUYHOCTU MbllUNEHNA,;

e dopmmnpoBaHMe PYHKLMOHANbHON FPAaMOTHOCTU, pe/ieBaHTHOM reOMETPUN: YMEHME
pacrno3HaBaTb NPOSABAEHUA FEOMETPUYECKUX NOHATUIM, 0OBEKTOB M 3aKOHOMEPHOCTEN B
peanbHbIX }KU3HEHHbIX CUTYaLMAX U NPU U3YYEeHUU APYTUX Yy4ebHbIX NpeaMeToB, NPOosBAEHUA
3aBUMCUMOCTEN 1 3aKOHOMepPHOCTeN, GOPMYIMPOBATbL UX Ha A3blKe FeEOMETPUM U CcO34aBaTb
reoMmeTpuyYecKkme Moaesin, MPUMEHSTb OCBOEHHbI reOMETPUYECKMIA annapaT 414 peleHun
NPaKTUKO-OPMEHTUPOBAHHbIX 33434, MHTEPNPETUPOBATb U OLLEHMBATb NOJIyYEHHbIE
pes3ynbTaThbl.

OTAMYMTENIbHOM 0COBEHHOCTBIO MPOrPamMmMbl ABAETCA BKOUYEHUE B KypC CTEPEeOMEeTPUN B Havane ero
M3y4YeHUs 3aJay, pelaemblx Ha YPOBHE MHTYUTUBHOIO MO3HAHUA, U onpeseséHHbIM 06pas3om
opraHun3oBaHHaa paboTa Hag, HUMM, YTO CNOCOBCTBYIOT PAa3BUTMIO IOTMUYECKOTO U NPOCTPAHCTBEHHOMO



MbILUNEHNA, CTUMYANPYET NPOTEKAHUE MHTYMUTUBHDIX MPOLLECCOB, MOTUBUPYET K AaNbHeNwemy
M3y4yeHuto npegmeTa.

MpeanoyTeHMe O0TAAETCA HArNALHO-KOHCTPYKTUBHOMY MeTo4y 06y4yeHus, TO eCTb TeOpeTUYecKme
3HaHWA MMEIOT B CBOEI OCHOBE YyBCTBEHHOCTb NPeaMEeTHO-NPaKTUYECKOM aeAaTenbHocTu. Passutue
MPOCTPAHCTBEHHbIX NPeACTaBAEHMI Y YYaLLMXCA B Kypce CTEPEOMETPUM NMPOBOAMTCA 3a CYET peLleHnn
33124 Ha Co34aHMe NPOCTPAHCTBEHHbIX 06Pa30B U 33434 Ha ONepUpPOBaHME NPOCTPAHCTBEHHbIMM
obpasamu. CosaaHune obpasza NpoBOAMTCA C ONOPON Ha HArNAAHOCTb, @ onepupoBaHue obpasom — B
YCNOBUAX OTB/IEYEHUA OT HArNALHOCTU, MbICIEHHOTO U3MEHEHUSA €ro UCXOAHOTO CoAepKaHuUA.

OcHoBHble coaepKaTtesnbHble AMHUK Kypca «'eomeTpumn» B 10-11 knaccax: « MHOrorpaHHUKM»,
«lMpsiMmble M NJIOCKOCTM B NPOCTPAHCTBEY, «Tena BpaleHua», «BekTopbl U KoopauHaTbl B
npocTpaHcTee». DOPMUPOBAHNE NOTUYECKUX YMEHWUI pacnpenenseTca He TONIbKO NO coaepKaTeNbHbIM
JIMHUAM, HO 1 Mo rogam obydyeHuA Ha yposHe cpeaHero obuwero obpasosaHuA.

Copep:kaHue 0bpa3oBaHMsA, COOTBETCTBYHOLLEE NPeaMETHbIM pe3y/ibTaTaM 0CBOEHUsA pabouei
nporpammel, pacnpegenéHHbiM No rogam obyyeHus, CTPYKTYPUPOBaHO Taknum 06pasom, 4Tobbl
oBMaAeHNE reOMETPUYECKMMM MOHATUAMM M HaBbIKaMM OCYLLLECTBANOCH NOC/eA0BaTEe/IbHO U
nocTynaTesibHO, C COb0AeHMEM NPUHLMNA NPEEeMCTBEHHOCTU, YTOObI HOBbIE 3HAHWA BKJ/IOYAIUCH B
06LLYI0 CUCTEMY FeOMETPUYECKUX NPEACTaBAEHNI 0BYYaIOWMNXCA, paclumpan n yraybnss eé, obpasysa
MPOYHbIE MHOECTBEHHbIE CBA3M.

MECTO YYEBHOIO KYPCA B Y4EBHOM MJTIAHE

Ha nsyyeHune reometpum otsoamntca 2 yaca 8 Hegento B 10 Knacce 1 1 yac B8 Hegento B 11 Knacce, Bcero
3a ABa roga obyuyeHumsa - 102 y4ebHbIX yaca.



COOEPHAHUE YHEBHOTO KYPCA

10 KJTACC

MpsMble U NAOCKOCTM B NPOCTPAHCTBE

OCHOBHble NOHATUA cTepeoMeTpun. TouKa, NpaAMas, NAOCKOCTb, NPOCTPAHCTBO. MNoHATHE 06
AKCMOMATUYECKOM MOCTPOEHUUN CTEPEOMETPUN: aKCMOMbI CTEPEOMETPUM U CIeACTBUA U3 HUX.

B3anmHoOe pacnosioxKeHne NpAmbIX B NPOCTPAHCTBE: NepeceKatoLlmecs, napaniesbHble
CKpelumBatowmecs npsamblie. MNapannenbHOCTb NPAMbIX M NOCKOCTEN B NPOCTPAHCTBE: NapaiesbHble
npsmble B MPOCTPAHCTBE; NapasiesIbHOCTb TPEX NPAMbIX; NapaiesibHOCTb NMPAMON U NIOCKOCTU. YI/ibl C
COHanpaB/ieHHbIMM CTOPOHAMU; YTON MEXAY NPSAMbIMU B NPOCTPaHCTBE. MapannenbHocTb NAOCKOCTEN:
napannenbHble NI0CKOCTU; CBOMCTBA NapasiefibHbIX NA0CKocTen. MpocTeiwmne NpocTpaHCTBEHHbIE
bUrypbl Ha NIOCKOCTU: TETPasAp, Kyb, Nnapannenenvnes; NocTpoeHe CeYeHUN.

MepneHANKYNAPHOCTb MPSMOW M MJIOCKOCTU: NepneHAUKYNSpHbIEe NPAMbIE B MPOCTPAHCTBE, NPAMble
napannenbHble U NepneHaUKyAApHbIE K NIOCKOCTU, NPU3HAK NepneHANKYAAPHOCTM NPAMOW 1
MIOCKOCTH, TEOPEMA O MPAMON NEPNEHANKYNAPHOM NAOCKOCTU. YI/bl B NPOCTPAHCTBE: YrOa MeXay
NPAMOWM M NNOCKOCTbIO; ABYTPAHHBbIN Yro/, TMHENHbIN Yro ABYrpaHHOro yraa. MepneHanKyaap n
HaK/IOHHbIE: PACCTOAHME OT TOYKM A0 MNJAOCKOCTU, PACCTOAHME OT NPAMOM 40 NAOCKOCTU, MPOEKLUMA
burypbl Ha NNOCKOCTb. MepneHANKYAAPHOCTb MNIOCKOCTEN: NPU3HAK NEPNEHANKYAAPHOCTU ABYX
naockocTei. Teopema o TPEX NepneHAuKynapax.

MHoOrorpaHHuKN

MOHATUE MHOFOrpPaHHMKa, OCHOBHbIE 3/1eMEHTbI MHOFOrPaHHWKa, BbIMYK/ble U HEBbINYK/ble
MHOTOrpaHHWKK; pa3BEpPTKa MHOrorpaHHKKa. Npuama: n-yrosbHas NpM3ma; rpaHu M OCHOBaHMA
NPW3MbIl; NPAMAn U HaKJOHHasA NPM3Mbl; 6OKOBasA M NOHaA NOBEPXHOCTb NPU3MBbI. Mapannenenune,
NPAMOYrobHbIM Napannenenunes n ero cBocTea. Nupammaa: n-yronbHas NUpamuaa, rpaHu u
OCHOBaHWe Nupamuabl; bOKOBasA M NOJIHAA MOBEPXHOCTb MMPAMMUAbI; MPABWUJIbHAA U YCEYEHHASA
nupamuaa. dN1emeHTbl MPU3Mbl U Npamuabl. NpaBUAbHbIE MHOTOTPAHHMKM: MOHATUE NPABUALHOMO
MHOTOrpaHH1Ka; NpasBubHan NPU3ma 1 NpaBuabHAA NMPaMUAa; NPaBuabHaA TPEYroabHas NnMpamuaa v
NpaBuUbHbIN TeTpasap; Kyb. MpeactaBneHme 0 NPaBU/IbHbIX MHOTOrPaHHUKaX: OKTasAp, A0AEKA3Ap U
nKocasap. CeyeHna NpmMambl U NUPaMUAbI.

CMMMeTpMﬂ B MPOCTPaAHCTBE: CUMMETPUNA OTHOCUTE/IBHO TOYKMWN, I'IpFIMOVI, NAOCKOCTU. DNIEMEHTDI
CMMMETPUN B NUPaMUaaX, Napannenenmnenax, npaBnabHbIX MHOTorpaHHMUKax.

BbluMcneHne 31eMeHTOB MHOTOrPaHHMKOB: pébpa, gnaroHanu, yrabl. Naowaab 60KOBOM NOBEPXHOCTU U
No/IHOM NOBEPXHOCTM NPAMOW NPU3MbI, NI0LWAAb OCHOBaHW, Teopema 0 6OKOBOW NOBEPXHOCTH
npamoit Nnpusmbl. MNaowaab 60KOBON NOBEPXHOCTU U MOBEPXHOCTM NPaBUIbHOW NMMPaMUIbl, TeEOpema o
naowaau yce4éHHol nupamuapl. MoHaTe 06 06bEMe. Ob6bEM NMpammabl, MPU3MbI.

Mono6bHble Tena B npocTpaHcTee. COOTHOLEHUA Mexay NAoLWaAAMMN NOBEpPXHOCTENH, 06bEMamu
noAobHbIX Ten.



11 K/TACC

Tena BpalLeHuna

LUnnnHapuyeckas noBepxHOCTb, 06pasytowme LUAMHAPUYECKOM NOBEPXHOCTM, OCb LUANHAPUYECKON
noBepxHocTU. UnnnHap: ocHoBaHMA 1 60KOBas NOBEPXHOCTb, 06pasyoLan 1 ocb; Naolanb 60KoBoM U
NMOJIHOM NOBEPXHOCTMU.

KoHunuyecKas noBepxHOCTb, 06pasytoLlMe KOHUYECKOM NOBEPXHOCTM, OCb M BEPLUMHA KOHNUYECKOW
noBepxHocTn. KoHyc: ocHOBaHMeE 1 BepLUMHA, 00pasyloLlas 1 ocb; naowaab 6OKOBOM 1 MNOJIHOM
NOBEPXHOCTU. YCeUEHHbI KOHYC: 06pasyloLime U BbICOTa; OCHOBaHWUA 1 BOKOBasA NOBEPXHOCTb.

Coepa v Wwap: LeHTp, pagnyc, AMameTp; NAoLanb NOBEPXHOCTM cdepbl. B3aMmHoe pacnonoxeHne
chepbl U NAOCKOCTU; KacaTesibHasA NJIOCKOCTb K chepe; naowaab chepobl.

N306parkeHune Ten BpalleHMa Ha NN0CKOCTW. Pa3BEpPTKA UMAMHAPA U KOHYCA.

KombuHauum Ten BpalleHma 1 MHOrorpaHHMKoB. MHOrorpaHHMK, onucaHHbli oKono cdepsbl; chdepa,
BMMCAHHAA B MHOFOrPaHHMK, UM Te0 BPaLLEHMUS.

MoHsTHe 06 06bEMe. OCHOBHbIE cBOMCTBA 06BbEMOB Ten. Teopema 06 06BbEME NPAMOYrO/IbHOTO
napannenenunena u cieactsma ns Heé. O6bEM UMnMHAPaA, KoHyca. O6bEM Wapa 1 naowaab chepsbi.

MoaobHble Tena B NpocTpaHcTee. COOTHOLWEHMNA MeXAay NoWaaAaMMN NoBepXHOCTeN, 06 bEMamm
nogo6HbIX Ten.

CeyeHusn umnuHapa (napannenbHo U NepreHAnKyAAPHO O0cK), cedeHmns KoHyca (napannenbHoe
OCHOBaHMIO U NPOXoAdALLee Yepes BepLUMHY), ceyeHuna Wwapa.

BeKTopbl M KOOPAUHATBLI B NPOCTPaHCTBE

BeKTop Ha NJI0CKOCTU U B NpocTpaHcTee. CAOXKEeHNe U BbluNTaHME BEKTOPOB. YMHOMeHMe BeKTopa Ha
yncno. PasnoxkeHne BEKTOPA MO TPEM HEKOMIMIAHAPHbIM BeKTopam. Mpasuao napannenenunesa.
PeleHne 3agay, cBA3aHHbIX C NPUMEHEHMEM NPaBUA AeNCTBUI C BeKTopamu. MpamMoyronbHan cuctema
KoopAauHaT B npocTpaHcTee. KoopanHaTbl BeKTopa. lMpocTeiiime 3aaaum B KoopauHaTax. Yron mexay
BeKTopamu. CKanspHoe NpounsBeeHne BEKTOPOB. BbluMcaeHMe YIN0B MeXay NPAMbIMU U MNOCKOCTAMM.
KoopAnHaTHO-BEKTOPHbIA MeToA, NpU pelleHn reoMeTpruyecKmx 3a4au.



NAAHUPYEMBbIE PE3Y/IbTATbI

JINYHOCTHBIE PE3Y/IbTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMUA NPOrpamMmmbl yuebHoro npegmerta « MaTemaTUKa» XapakTepusytoTca:
lpaxkgaHCKoe BOCMUTAHMeE:

CchOPMMPOBAHHOCTBIO FPaXKAaHCKOM NO3MLMM 06yYaoLWEeroca Kak akTMBHOTO M OTBETCTBEHHOrO Y/ieHa
poccuiickoro obuecTsa, NpPeacTaBlieHNneM 0 MaTeMaTUYECKMX OCHOBAX GYHKLMOHMPOBAHMSA Pa3/IMYHbIX
CTPYKTYP, ABNEHUIA, NpoLeayp rpaxaaHCcKoro obuiectsa (Bbi6opbl, ONpock! U Np.), ymeHuem
B3aMMOAENCTBOBATb C COLMAbHbIMM MHCTUTYTaMM B COOTBETCTBMM C UX GYHKLMAMM U HA3HaYEHMEM.

MNaTpmMoTmMyeckoe BOCNUTAHME:

chOPMNPOBAHHOCTHIO POCCUNCKOM FPaXKAaHCKOM MAEHTUYHOCTM, YBAXKEHUSA K MPOLLIOMY M HacToALLeMY
POCCUINCKOM MaTEMATUKUN, LLEHHOCTHbIM OTHOLIEHUEM K AOCTUHKEHUAM POCCUMNCKMX MaTEMATUKOB U
POCCMICKOM MaTEMATMUYECKOM LIKO/Ibl, K UCNONb30BaAHMIO 3TUX AOCTUNKEHWUI B APYIUX HAYKax,
TEeXHON0rmnaX, chepax SKOHOMUKM.

,ﬂ,yXOBHO-HpaBCTBeHHOI'O BOCNUTAHUA!

0CO3HaHWEM AYXOBHbIX LeHHOCTel POCCUIMCKOro Hapoaa; chopMMPOBAHHOCTbIO HPAaBCTBEHHOTO
CO3HaHMA, 3TUYECKOro NoBeAeHUA, CBA3aHHOrO C NPAKTUYECKUM NMPUMEHEHMEM AOCTUMHEHUA HAYKKN U
[AesATe/IbHOCTbIO YYEHOro; 0CO3HAHMEM /IMYHOIO BKAaAa B MOCTPOEHME YCTOMUMBOTO ByayLiero.

dcTeTnyecKoe BOCNUTaHUeE:

3CTETUYECKMM OTHOLIEHWEM K MUPY, BK/IHOYAA 3CTETUKY MaTEMATUYECKMX 3aKOHOMEPHOCTEN, 06bEKTOB,
334,34, PeLUEHUIA, PACCYKAEHUIN; BOCNPUUMUMBOCTBIO K MaTeEMATUYECKMM acneKTam Pas/InyHbIX BUAOB
MCKyCCTBa.

dusnyecKoe BocnuUTaHue:

chOpPMMUPOBAHHOCTBIO YMEHMA NMPUMEHATb MaTeMaTUYECKME 3HaHMUA B MHTepecax 340PpOBOro u
6e3onacHoro obpasa *Kun3HM, OTBETCTBEHHOTO OTHOLIEHWA K CBOEMY 34,0P0BbIO (340P0BOE NUTAHME,
c6aNaHCMpPOBaHHbIN PEXMM 3aHATUIN U OTAbIXA, peryaapHas Gpusmyeckan akTMBHOCTb); puU3MUecKoro
COBEPLLEHCTBOBAHMA, NPU 3aHATUAX CNOPTUBHO-0340P0BUTE/IbHON AEATENbHOCTbIO.

TpyaoBoe BocnuTaHuWe:

rOTOBHOCTbIO K TPYAY, OCO3HAHWEM LLeHHOCTU TPYA0N06UA; MHTEPECOM K Pas/iMyHbIM chepam
npodeccnoHanbHON AeATENbHOCTU, CBA3AHHBIM C MAaTEMATUKOM M €€ MPUNONKEHUAMU, YMEHNEM
COBepLLATb OCO3HAHHbINM BbIbOp ByaylLen npodeccum u peasin3osbiBaTb COOCTBEHHbIE KMU3HEHHbIE
N/aHbl; FOTOBHOCTbIO U CMOCOBHOCTHIO K MaTemaTUYeckoMy 06pa3oBaHUio U camoobpa3oBaHUIO Ha
NPOTAXEHUN BCEMN U3HU; FOTOBHOCTBIO K aKTUBHOMY Y4aCTUIO B pelleHUM NpaKkTUYecKnx 3aaad
MmaTemaTUyecKom HanpaB/1€HHOCTU.



DKOJI0rMyecKkoe BOCNUTaHUE:

ChOPMUPOBAHHOCTHIO SKOIOTMUYECKOM KYNbTYPbl, MOHUMaHUEM BAUAHWUSA COLMATbHO-3KOHOMUNYECKMX
NPOL,ECcCcoB Ha COCTOSIHWE NPUPOLHON U COLMaNbHOM Cpenbl, 0CO3HaHWEM rnobanbHOro xapaKkrepa
3KONI0rMYecKkux Npobaem; opueHTaumen Ha NPUMEHEHME MaTeEMATUYECKMX 3HAHWUI AN1A peLleHmn 3a4au
B 061aCTU OKpY:KaloLLei cpebl, NaHUPOBAHMA MOCTYNKOB U OLLEHKM MX BO3MOXKHbIX NOCNeACTBUI ANS
OKpy*KatoLen cpeapbl.

LeHHoCTH HAy4YHOro NO3HaHUA:

cpOpPMMPOBAHHOCTLIO MMPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKMU U
06LW,EeCTBEHHOW NPaKTUKM, NOHMMaHMEM MaTeMaTUYECKON HaYKK KaK cdepbl Yes0BeyecKom
0eATeNIbHOCTH, 3TanoB eé Pa3BUTUA M 3HAUMMOCTHU ANS PA3BUTUA LMBUIN3ALUMN; OBNALEHNEM A3bIKOM
MaTemMaTUKMU U MaTeMATUYECKON KyNbTypoi Kak CpeaCcTBOM NO3HAHMSA MUPA; FOTOBHOCTbIO
OCYLLECTBAATb NPOEKTHYIO U UCCAeA0BaTeNbCKYIO0 AeATeIbHOCTb UHANBUAYANbHO U B rpynne.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUA NPorpammbl yuebHoro npeamerta « Matematuka»
XapaKTepusyoTca oBadeHNeM YHUBEPCabHbIMW NO3HaBaTeIbHbIMUN AeACTBUAMM, YHUBEPCANbHbIMU
KOMMYHMKaTUBHbLIMW AeNCTBUAMMW, YHUBEPCA/bHbIMU PEryaaTUBHbIMUN AEACTBUAMMN.

1) YHMBepcanbHble No3HaBaTeNbHble AeicTeus, obecneynsatoT popmmnpoBaHme 6a30BbIX KOFTHUTUBHbIX
npoueccos 0by4atoLmxca (0CBOeHNe METOA0B NO3HAHWUA OKPYKaIOLLEro M1Pa; NPUMEHEHKE
NIOTMYECKMX, UCCNEeL0BATENLCKUX ONepaL i, ymeHnin pabotats ¢ uHGopmaLumen).

basosble nornyeckmne AEVICTBMHZ

®  BbIIBAATbL U XapPaKTEPU30BaATb CyLLECTBEHHbIE NPU3HAKM MaTeMaTUYECKMX 0OBbEKTOB, MOHATUN,
OTHOLUEHUI MeXay NOHATUAMM; GOPMYANPOBaTb ONPeAENEHNA NOHATUI; YCTaHABANBATD
CYLLECTBEHHbIM NpU3HaK KnaccupuKaumm, oCHOBaHUA Ans 0606LeHNs U cpaBHEHUS,
KpUTEPUU NPOBOAMMOrO aHaNN3a;

® BOCMPMHMMATb, GOPMYANPOBATL U NPE0BPa30BbIBATL CYKAEHUA: YTBEPAMUTENbHbIE U
oTpULaTebHble, eAUHNYHbIE, YaCTHbIE M 06LLMeE; YCIOBHbIE;

®  BbIABAATb MaTEMATMYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M M NPOTUBOPEUMA B paKTax,
[AaHHbIX, HaBAOAEHUAX U YTBEPKAECHUAX; NpeasiaraTb KPUTEPUMN ANA BbIABAEHUA
3aKOHOMEPHOCTEN 1 NPOTUBOPEUNIA;

® /1enaTb BbiBOAbI C NCNOJ/Ib30BaHNEM 3aKOHOB J1IOTUKU, AeAYKTUBHbLIX U UHAOYKTUBHbIX
yM03aKmoqum7|, YM03aKﬂPOHeHMﬁ Nno aHanoruu,

® MPOBOAUTb CAMOCTOATE/IbHO l0Ka3aTeIbCTBa MaTeEMATUYECKUX YTBEpPKAeHUN (NpAMble 1 OT
NPOTUBHOTO), BbICTPanUBaTb apryMeHTaLuIo, NPUBOAUTL MPUMEPbLI U KOHTPNPUMEPDI;
060CHOBbIBaTb COBCTBEHHbIE CYXKAEHMA N BbIBOAbI;



e BbIbMpaThb CNocob pelieHus yuebHOM 3a4a4m (CpPaBHMBATb HECKO/IbKO BapNaHTOB PeLleHus,
BblIBUpaTb Hanbonee NOAXOAALMMA C YYETOM CaMOCTOATE/IbHO BblAeNEHHbIX KpUTepues).

basoBble nccneposartesibCkme AeﬁCTBMﬂI

®  1ICNO/Ib30BaTh BOMPOCHI Kak UCCeA0BaTeNbCKUIA MHCTPYMEHT No3HaHusa; GopmyanposaTb
BOMNPOCHI, PUKCUpYIoLWMe NpoTMBOpeUne, Npobaemy, ycTaHaB/IMBaTb MCKOMOE M AaHHOE,
bopmmnpoBaTb rMNOTE3Y, apryMmeHTUPOBaTb CBOIO MO3ULMNIO, MHEHUE;

® POBOAWUTb CAMOCTOATE/IbHO CNIaHNPOBAHHbIN 3KCNEPUMEHT, UccaeaoBaHMe No
YyCTaHOBAEHUIO 0COBEHHOCTEN MmaTemaTUYecKoro ob6beKTa, ABAEHUA, NPOLLECCa, BbiABAEHUIO
3aBMCUMOCTEN MeXay 0b6beKTamu, ABIEHUSIMM, MPOLLECCaMU;

e  CcamoCTOATENbHO GpopmyanposaTh 0606LEeHMUA 1 BbIBOAbI NO pe3ybTaTam NpoBeAEHHOMo
HaboAeHUs, UCCNef0BaHUSA, OLeHUBaTb AOCTOBEPHOCTb NOMYYEHHbIX pe3ynbTaToB, BbIBOAOB
1 0606LeHni;

° NMPOrHO3MpPOBaTb BO3MOXHOE pa3BUTUE NpoLUEeCCa, a TaKXXe BblABUIraTb NPeano/1oxKeHnAa o ero

Pa3BUTUM B HOBbIX YC/0BUAX.
PaboTa c MHpopmauymeit:

e BbIABAATb AedULMTbI MHPOPMALMK, AaHHbIX, HEOBXOANMbBIX ANA OTBETa Ha BOMPOC U AN
pelieHua 3a4a4u;

e  BblbMpPaTb UHPOPMALMIO U3 UCTOYHUKOB PA3/INYHbIX TUMOB, aHA/IM3UPOBATD,
CUCTEMATU3NPOBATb U MHTEPNPETUPOBATb MHPOPMALMIO PA3INYHBIX BUAOB 1 Gopm
npeacTaBaeHus;

®  CTPYKTypupoBaTb MHGOPMaLMIO, NPEACTaBAATb €€ B Pa3iMYHbIX GopmMax, UANIOCTPUPOBATL
rpaduyecku;

®  OUEHMBaTb HaAEXKHOCTb MHPOPMALMM NO CAMOCTOATENIbHO CHOPMYNNPOBAHHBIM KPUTEPUAM.

2) YHuBepcanbHble KOMMYHUKATUBHbIE AeACTBUA, 06ecrneunBaoT CGOPMUPOBAHHOCTb COLMANbHbIX
HaBbIKOB 06YyYatoLLMXCA.

ObuieHue:

e  BOCNPUHUMATL U GOPMYNMPOBATL CYKAEHUA B COOTBETCTBUM C YCOBUAMMU U LLEAMMU
06LWeHnNs; SICHO, TOYHO, FPAMOTHO BbIPaKaTb CBOO TOUYKY 3PEHUSA B YCTHbLIX U MUCbMEHHbIX
TEKCTax, AiaBaTb MOACHEHMSA MO X04Y pPeLeHMa 3a4a4M, KOMMEHTUPOBATb MNOJyYEHHbIN
pesynbTar;

e B Xogae 06CyKaeHUA 3a4aBaTb BONPOCHI NO CYLLECTBY 06CyKAaeMoi TeMbl, Npobaembl,
pellaemoit 3a4a4n, BbICKasblBaTb MAEN, HaLLENEHHbIE HA MOWUCK PeLleHMs; CONOCTaBAATb CBOU
CYKIAEHUA C CYXKAEHUAMM APYTUX YYACTHUKOB AManora, obHapyKuBaTb pasinune n CXOACTBO
NO3UUMI; B KOPPEKTHOMN hopme GopMyINpPOBaTb Pa3HOMACKSA, CBOM BO3PAXKEHUS;



npeacTaBAsTb Pe3y/bTaTbl PELIEeHUs 33a4a4n, IKCNEePUMEHTA, UCCNEA0BAHUA, NPOEKTA;
CaMOCTOATE/IbHO BbI6GMPaTb GOPMAT BLICTYNAEHUA C YH4ETOM 33434 NPE3eHTaUUU 1
0cobeHHOoCTel ayauTopum.

CoTpyaHmyecTtso:

NOHMMaTb U UCNONb30BaTb NPENMYLLLECTBA KOMAHAHOM U UHAMBUAYANbHOM PaboTbl Npu
pelweHnn y4ebHbIX 3a4a4; MPUHUMATb LLe/ib COBMECTHOM AeATeIbHOCTU, NNaHMPOoBaTb
OPraHM3aLMIio COBMECTHOM paboTbl, pacnpenenatb BuAbl paboT, JorosapusaTbcs, 0bcyKaaTb
npouecc 1 pesynbTtaT paboTbl; 0606WaTb MHEHWUA HECKONbKUX NH0AEN;

y4yacTBOBaTb B rpynnosbix popmax paboTbl (06CyKaeHUA, 0bMeH MHEHU, K MO3roBble
LTYPMbI» U UHbIE); BbIMOIHATb CBOIO YacCTb PaboTbl M KOOPAMHUPOBATL CBOU AEUCTBUA C
APYTMMKM YNeHaMKW KOMaHAbl; OLLeHNBaTb Ka4eCcTBO CBOEro BK/1aZa B 06 M NPOAYKT NO
KpuTepuam, cGopmyaMpoBaHHbIM Yy4aCTHUKaMM B3aMMOLENCTBUA.

3) YHMBepcanbHble perynsTuBHble AeiCTBUA, obecrneunBaoT GopMUpPOBaHUE CMbICTIOBbIX YCTAHOBOK U

XKN3HEHHbIX HAaBblIKOB IMYHOCTH.

CamoopraHmsau,Mﬂ:

COCTaB/ATb NJIaH, aNTOPUTM peLleHna 3aa4m, BbIbMpaTb cnocob pelleHuns ¢ y4éTom
MMEIOLLMXCA PECYPCOB M COBCTBEHHbBIX BOSMOXHOCTEN, apryMeEHTUPOBATb M KOPPEKTMPOBATL
BAPWAHTbI PeLIeHmni ¢ y4ETOM HOBOM MHOPMaLMMN.

CaMOKOHTpOAb:

BNALETb HaBblKaMW NO3HaBaTEIbHOWN pedieKCUM KaK OCO3HAHMA COBEPLLAEMbIX AEUCTBUIN U
MbIC/IUTENIbHBIX MPOLLECCOB, UX PE3Yy/IbTAaTOB; BNAaAeTb CNOCObammn cCamonpoBepKH,
CaMOKOHTPO/1A NpoLecca M pe3y/bTaTa pelleHna MaTeMaTUYecKon 3a4auu;

npeasnaeTb TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTb NPU pelleHnn 3a4a4m, BHOCUTb
KOPPEKTMBbI B AeATENbHOCTb HA OCHOBE HOBbIX 06CTOATENLCTB, AaHHbIX, HaNAEHHbIX OWWBOK,
BbIABNEHHbIX TPYAHOCTEN;

OLEHMBATb COOTBETCTBME pe3y/ibTaTa Len 1 YCI0BUAM, OBbACHATL MPUYMHbBI AOCTUKEHUA
WU HELOCTUNKEHWNA PE3yNbTaToB AEeATeNIbHOCTM, HAaX0AMTb OLIMOKY, AaBaTb OLLEHKY
NpMOBpPEeTEHHOMY ONbITY.

MPEAMETHBbIE PE3Y/IbTATHI

10 KJTACC

OnepupoBaTb NOHATUAMMW: TOUYKA, NPAMAs, NJIOCKOCTb.



MPMMEHATb aKCMOMbI CTEPEOMETPUM U CNEACTBUA U3 HUX NPU PeLleHUM FreOMETPUYECKMX 3a4au4.
OnepurpoBaTb NOHATUAMMU: NaPaNNENbHOCTb U NEPNEHAMKYNAPHOCTb NPAMbIX U NJOCKOCTEN.
KnaccudpumumposaTb B3aMMHOE PacnofioXKeHne NpambIX U NAOCKOCTEN B NPOCTPaHCTBe.

OnepupoBaTb NOHATUAMMW: ABYrPaHHbINA YroA, rpaHn AByrpaHHOro yraa, pebpo ABYrpaHHOrO yria;
JIMHEWHbIV yron ABYrPaHHOrO yrAa; rpaflycHas mepa [ABYrpaHHOro yria.

OﬂepMpOBaTb NOHATUAMMU. MHOTOIPaHHUK, BbII'IyKI'IbIﬁ n HEBbII'IyK}'IbIﬁ MHOTIOrpaHHUK, a1IEMEHTbI
MHOrorpaHHu1Ka, npanmbeu‘/'l MHOrorpaHHuK.

Pacno3HaBaTb OCHOBHblE BMAbl MHOTOTPaHHWKOB (NMpamuaa; Nnpusma, NPAMOYroNbHbIN
napannenenunen, Ky6).

KnaccnéoumumpoBaTb MHOTOrpaHHWKK, BbiIBUpas OCHOBaHMA A/1A KnaccubuKauum (BbinyKable 1
HEBbINYK/ble MHOFOTPaHHWKK; NPaBU/IbHbIE MHOTOFPAHHUKM; NPSAMbIE U HAK/IOHHbIE NPU3MbI,
napannenenuneapl).

OnepunpoBaTb NOHATUAMM: CEKYLLLAN NJOCKOCTb, CEYeHNEe MHOFOrPaHHUKOB.
O6bACHATb NPUHLMMBI NOCTPOEHMUA CEYEHUI, UCNOb3YA METOL Ce0B.

CTpOUTb ceYEeHMNA MHOTOIPaHHUKOB METOAOM C/1e4,0B, BbIMONHATL (BbIHOCHbIE) NJIOCKUE YEPTEKM U3
PUCYHKOB MPOCTbIX 06BEMHbBIX GUTYp: BUA, CBEPXY, COOKY, CHU3Y.

PewaTb 3a4a4M Ha HaxoXKaeHUe reomeTpuyecknx seJIM4mnH nNo o6pa3L|,aM W anropuTtMmam, NnpumeHaaA
MU3BeCTHble aHaNINTUYHECKNE METOAbl NPU pelleHNN CTaHOAPTHbIX MaTeMaTUYECKUX 3a4a4 Ha
BblHYucneHme paCCTOFIHMVI meXxay ABymA TOYKamMu, OT TOYKU A0 HpHMOﬁ, OT TOYKM 0 NNOCKOCTU, MeXay
CKpewunsarowmmmca npambimn.

Pewatb 3a4a4m Ha HaxoOXAeHUE reoMeTPUYECKUX BEJIMYUH NO o6pa3u,aM W aNrTOpPpUTMamM, NpUMeHAA
n3BeCTHble aHaInTU4eCKne metoabl Npun peweHnn CTaHO4apPTHbIX MaTeMaTUYeCKMUX 3a4a4 Ha
BblHUCNEHNE YTNOB MeXAyY CKpeLlWnBatoWwmMmMnca npambiMmn, mexxay HpﬂMOﬁ N NIOCKOCTbIO, MeX Ay
NNIOCKOCTAMMU, ABYIrPaHHbIX Yr10OB.

BblunMcnaTb 06bEMBI M NIOWAAN NOBEPXHOCTEN MHOrOrPaHHMKOB (MpM3Ma, NMpammaa) c npuMeHeHnem
dbopMyn; BbIYNCIATL COOTHOLIEHUA MEXAY NAoLaAaMM NOBePXHOCTEN, 06 bEMamm NoA00OHbIX
MHOrOrpaHHUKOB.

OnepupoBaTb NOHATUAMM: CUMMETPUA B NPOCTPAHCTBE; LLEHTP, OCb M MAOCKOCTb CUMMETPUU; LLEHTP, OCb
M NNOCKOCTb CUMMETPUMU UTYPBI.

M3BnekaTb, Npeobpa3osbiBaTb U MHTEPMNPETUPOBATL MHGOPMALLMIO O MPOCTPAHCTBEHHbIX
reomeTpuyecknx Gpurypax, NpeacTaBaeHHYIo Ha YepTexkax U PUCYHKaX.

anMeHﬂTb reomeTpuyeckme d)aKTbI ANnAa peweHna CtepeoMeTpUYECKUX 3aaa4, npeagnonaratowmx
HECKO/IbKO Waros peweHnAa, ecin ycanosna npyumeHeHMA 3aaHbl B ABHOM d)opN\e.

MpMMeHATb NpoCcTerne NPOrpamMmmMHble CPEACTBA U 31EKTPOHHO-KOMMYHMKALUMOHHbIE CUCTEMBI MPU
pEeLIeHUM CTEPEOMETPUYECKUX 3a4au.



MpusBognTb NpUMepbl MaTeMATUYECKMX 3aKOHOMepHOCTel7| B npunpoae v XnU3H", pacno3HasaTb
npoassieHNe 3aKOHOB reomeTpun B NCKyCCTBE.

MpumeHATb NONYYEHHbIE 3HAHUA HA NPAKTUKE: aHAaIM3NPOBATb peasibHble CUTYaUMN U NPUMEHATb
MU3y4eHHbIE NOHATUA B NPOLL,eCCe NOUCKA peLIEeHNA MaTEMATUYECKN Cd)OpMynMpOBaHHOﬁ I'IpO6J'I€MbI,
MmoaennpoBaTb peasibHble CUTYyaluun Ha A3blke reoMeTpun, nccaenoBatb NOCTPOEHHbIE MOAENN C
ncnonb3oBaHNEM reomeTpndeCKnx NOHATUI U TEeopem, annapata al'II'E6pb|} pewaTb NnpakTnyeckme
3a4a4u, CBA3aHHbIE C HaXOoXAeEHNEM reOMeTPUYeCKnX BENNYUH.

11 KNACC

OnepurpoBaTb NOHATUAMMW: LUAUHAPMYECKANA NOBEPXHOCTb, 06pasytowme LMANHAPNYECKON
MOBEPXHOCTM; LIUANHAP; KOHNYECKan NOBEPXHOCTb, 06pasyloLLmMe KOHMYECKON NOBEPXHOCTUN, KOHYC;
cpepunyeckan NoBEPXHOCTb.

PacnosHaBaTb Tena BpaLLleHna (LMAMHAP, KOHyC, chepa 1 wap).
06bACHATL cNocobbl NOYYEHUA TEN BPALLEHMS.
KnaccudpumumposaTb B3auMHoOe pacnosioxkeHune chepbl M NAOCKOCTH.

OI'IepMpOBaTb NOHATNAMMU: LuapOBOVI CEermeHT, OCHOBaHMe CermeHTa, BbiICOTa CETMEHTA, Luaposoﬁ cnomn,
OCHOBaHMe WapoBOro €no4d, BbiICOTa WapoBOro cnoA, Luapoeoﬁ CeKTop.

BbluncnaTe 06bEMbBI M NNOLWAAN NOBEPXHOCTEN TEN BPALLEHMA, FEOMETPUYECKMX TN C MPUMEHEHMEM
dopmyn.

OnepurpoBaTb NOHATUAMM: MHOTOIPAHHMK, BMUCAHHbIN B cdhepy M onNmncaHHbI oKoso coepbl; cdhepa,
BNMCaHHanA B MHOTOrPaHHMK WM TeNO BPaLLeHMS.

BbluMCAATb COOTHOLLIEHUS MeXKAY NoWaaaMmn noBepxHocTel U 06 bEMmamm NOA0OHbIX Te.
N306paxKaTb nsydyaemole GUrypbl OT PYKU U C MPUMEHEHUEM MPOCTbIX YEPTEKHBIX MHCTPYMEHTOB.

BbINO/HATbL (BbIHOCHbBIE) MIOCKME YePTEXMN U3 PUCYHKOB NPOCTbIX 06bEMHbBIX GUryp: BMUA CBEPXY, COOKY,
CHU3Y; CTPOUTb CeYEHUA TeN BpaLLeHUs.

M3BnekaTb, MHTEPNPETMPOBATb U NPe0bpa3oBbIBaTb MHGOPMALLMIO O NPOCTPAHCTBEHHbIX
reometpuyecknx Gpurypax, NpeactaBAeHHYI0 Ha YepTexax U PUCYHKaX.

OnepurpoBaTb NOHATMEM BEKTOP B NPOCTPaHCTBE.

BbINO/MHATL AEACTBUA CNOXKEHUSA BEKTOPOB, BbIUMTAHUA BEKTOPOB M YMHOMKEHWNS BEKTOPa Ha YMCAO,
06BbACHATb, KAKMMM CBOMCTBaMU OHM 061aaaloT.

anMeHﬂTb npasuva0 napannenenumnega.



OnepupoBaTh NOHATUAMM: AEKaPTOBbI KOOPAMHATbLI B NPOCTPAHCTBE, BEKTOP, MOAY/1b BEKTOPA,
paBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YrO MeXAy BEKTOpaMu, CKanapHoe npoussedeHme
BEKTOPOB, KO/IMHEeapHble U KOMNIaHapHble BEKTOPbI.

HaxoauTb cymmy BEKTOPOB W NPOM3BEAEHNE BEKTOPA HA YMC/I0, YTON MEXAY BEKTOPAMMU, CKaNApHoe
npousBeseHne, packnabliBaTb BEKTOP MO ABYM HEKOJIIMHEAPHbIM BEKTOPAM.

3a4aBaTb NAOCKOCTb YpaBHEHMEM B [IeKapTOBOM CMCTEME KOOPAMHAT.

MpumeHATL reomeTpmyecKkme ('baKTbI ANnAa peweHna ctepeomeTpmnyecknx 3aaad, npeagnonaratowmx
HECKO/IbKO Waroe peweHunAa, ecnim yciosna npyumeHeHuA 3aaHbl B ABHOM d)opMe.

PewaTtb ﬂpOCTEﬁLLIVIe reomeTpumyeckme 3agadn Ha npumeHeHne BEKTOPHO-KOOPANHATHOIoO meToaa.

Pewatb 3a4a4m Ha A0Ka3aTeIbCTBO MaTeMaTUYeCKNX OTHOLLUEHUI U HaXoxXgeHne reometTpnvyeckunx
Be/INYUH No o6pasu,aN\ U aAropnUTMam, NnpumeHAAa n3BectHble MeToabl Npu peweHnn CTaHOapPTHbIX

MmaTemMmaTnyeCKunx 3agaud.

anMeHﬂTb ﬂpOCTEVILLIVIE nporpammHblie cpeacrtesa U 3/1IEKTPOHHO-KOMMYHUKAUNOHHbIE CUCTEMDBI NPU
peweHnn ctepeomeTpnvecKknx 3agad.

MpusognTb NpUMepbl MaTeMaTUYECKMX 3aKOHOMepHOCTEI7I B npunpoae v Xn3H", pacno3HaBaTb
npoAassieHne 3aKOHOB reoMeTpun B UCKYCCTBE.

MpumeHATb NONYYEHHbIE 3HAHWUA HA NPaAKTUKE: aHAaIM3NPOBATb peasibHble CUTYaUMN U NPUMEHATb
MU3y4eHHbIE NOHATUA B NPOLL,eCCeE NOUCKA pPeLUEHNA MaTEMATUYHECKN Cd)OpMYJ'IMpOBaHHOﬁ ﬂp06ﬂeMbI,
MmoaennpoBaTb peasibHble CUTYaUUN Ha A3blKe reOMEeTPUN, UCCneanoBaTb NOCTPOEHHbIE MOAENN C
NCNOJ1Ib30BaHNEM reoMeTpnU4eCKnxX NOHATUI U Teopem, annaparta anre6pb|; pewaTb NpakTnyeckmne
3a4a4u, CBA3aHHbIE C HaXOXAeEHNEM reOMeTPUYeCKNX BENNYUH.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KJTIACC

Konunyectso yacos DNIeKTPOHHble

(undposble)

Ne n/n HanmeHoBaHuMe pas3genos 1 Tem NPorpammsl

B KOHTpoOnbHbIE MpakTnyeckme obpa3oBaTenbHble

cero
paboTbl paboTbl pecypcol
1 BeeaeHue B cTepeomeTpuio 10
5 MpAmble 1 NIOCKOCTU B NPOCTPAHCTBE. 12 1
MapannenbHOCTb NPAMBIX U NJAOCKOCTEMN

3 MepneHANKYAAPHOCTb MPAMbIX U NIOCKOCTEN 12
4 Yrabl mexay npAaMmbIMKU U NAOCKOCTAMM 10 1
5 MHororpaHHuKM 11 1
6 O6bEMbl MHOFOrpaHHMKOB 9 1
7 MNoBTOpeHUne: cevyeHnA, PpacCTOAHMA N YrAbl 4 1
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 5 0




11 KNACC

Konnuyectso vacos

DNeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pasgenos n Tem Nporpammel
Beero KoHTpoAnbHbIE MpaKTnueckue obpasoBaTtesibHble pecypchl
paboTbl paboThbl
1 Tena BpalLeHuna 12
2 O6bEmbI TEN 5 1
3 BeKTopbl U KOOPAMHATLI B NPOCTPAHCTBE 10 1
4 MosTopeHue, 0b60bLWEeHME, cMCTeMaTM3aLMA 7 1
3HaHUM
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 34 3 0







MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Konnuyectso vacos
Ne n/n Tema ypoka
Bcero KoHTposibHble paboTbl MpakTnyeckme paboTobl
1 MNpeamet cTepeomeTpummn 1
2 AKCHOMbI CTEpEOMETPUN 1
3 HekoTopble cneacTena U3 akcMom 1
4 MNapannenbHbie NpPAMbIE B NPOCTPAHCTBE 1
5 MNMapannenbHOCTb TpEX NPAMbIX 1
6 MapannenbHOCTb NPAMON U NIOCKOCTU 1
7 MapannensHOCTb NPAMOM U NIOCKOCTH 1
8 CkpelwmBatowmeca npamblie 1
9 Yrabl ¢ COHanpB/EeHHbIMK CTOPOHaMM 1
10 Yrabl ¢ COHanpBAEHHbIMM CTOPOHAMM 1
11 Yron mexagy npambimu 1
12 Yron mexagy npambimu 1




13 KoHTposbHasa pabota Ne 1
14 MapannensHble NIOCKOCTH
15 CsolicTBa NapasnnenbHbIX NJ10CKOCTEN
16 CsolicTBa NapannenbHbIX NJI0CKOCTEN
17 TeTpasap
18 MNapannenenunep,
19 334341 Ha NOCTPOEHMNE CEYEHN
20 KoHTponbHan pabota Ne2
21 MNepneHANKYNAPHOCTb NPAMBbIX B NPOCTPAHCTBE
2 MapannensHble NpAMble, NepneHANKYAApHbIE K
NJAOCKOCTU
’3 Mpu3HaK nepneHauKyNapHOCTM NPSAMON U
NAOCKOCTU
5 Mpur3HaK nepneHANKYAAPHOCTN NPAMON U
4 NJI0CKOCTU
5 Teopema o npamMmoii, nepneHANKYAAPHON K
> NJA0OCKOCTU
26 Teopema o NpPsAMOM, NepneHaANKYNSPHON K

NTIOCKOCTH




27

PaccTtoaHne OT TOUYKM [0 NAOCKOCTH

28 PaccTtoaHne OT TOYKM [0 NOCKOCTH

29 Teopema o Tpex nepneHanKynapax

30 Teopema o Tpex nepneHanKynapax

31 Yron mexkay npsamMoin n noCKOCTbIo

32 Yron mexkay npsamMomn n noCKOCTbIo

33 [BYyrpaHHbIl yron

34 Mpu3HaK nepneHaMKyAApPHOCTU ABYX NJAOCKOCTEMN
35 Mpu3HaK nepneHaMKyAAPHOCTU ABYX NJAOCKOCTEMN
36 MpamoyronbHbIN Napanienenunem,

37 MpamoyronbHbIN Napanienenunem,

38 PeweHwne 3apav

39 KoHTponbHan pabota Ne 3

40 MNoHATHME MHOrorpaHHmMKa

41 MNoHATWME MHOrorpaHHmMKa

42 MNpn3ama




43 MNpn3ama
44 Mupamnaa
45 MpaBunbHaA nMpammaa
46 MpaBunbHaA nMpammaa
47 YceveHHasa nupamumaa
48 YceuyeHHada nupammaa
49 PeweHue 3apay
50 CummeTpuma 1 NpoCTpaHCTBe
51 lNoHATME NpaBMUAIbHOrO MHOrOrpaHHMKa
52 MNoHATHE NpaBUIBHOIO MHOTOrPaAHHKUKA
dnemeHTbl CMMMETPUM NPaBUIbHbIX
>3 MHOFOrpaHHUKOB
dn1emMeHTbl CUMMEeTPUM NPaBUbHbIX
>4 MHOFOrpaHHUKOB
55 KoHTponbHasa pabota Ne4
56 MNosTopeHue
57 MNosTOpeHue




58 MNosTopeHue 1
59 MNosTopeHue 1
60 MNosTOpeHue 1
61 MNosTOpeHue 1
62 MNosTOpeHue 1
63 MNosTOpeHue 1
64 MNosTOpeHUne 1
65 MNosTOpeHUue 1
66 NToroeas KOHTposbHaA paboTa 1
67 MNoBTOpeHne n3y4yeHHOro maTepmana 1
68 MNoBTOpeHne n3y4yeHHOro maTepmana 1
OBLLEE KONTMYECTBO YACOB MO NMPOrPAMME 68




11 KNACC

Konunyectso 4acos

DNIeKTPOHHbIe

[HaTa umdposbie
Ne n/n Tema ypoka
Beero KoHTpoAnbHble MpakTnyeckne n3yyeHus obpa3soBaTesibHble
paboThl paboTbl pecypcbl
1 lNoHATWe BeKTOpa B MPOCTpaHCTBE 1
5 CnoxkeHue 1 Bbl4MTaHNE BEKTOPOB. 1
YMHOXeHMe BEKTOpa Ha YNCno

3 KomnnaHapHble BEKTOPDI 1

4 KoopanHaTbl TOUKU M KOOPAMHATbl BEKTOPA 1

5 KoopanHaTbl TOYKK M KOOPAMHATbl BEKTOPA 1

6 CkanapHoe npousBeaeHne BEKTOPOB 1

7 CkanapHoe npousBeaeHne BEKTOPOB 1

8 CkanapHoe npousBeaeHne BEKTOPOB 1

9 KoHTponbHan pabota Ne 1 1 1

10 UnnanHap 1

11 UnnanHap 1




12 KoHyc

13 KoHyc

14 Coepa

15 Coepa

16 Cdepa

17 KoHTposibHas pabota Ne 2

18 O6BbEM NPAMOYroNbHOro napanienenuneaa

19 O6BbEM NPAMOYronIbHOro napanienenuneaa

20 O6bEM NpsAMOI NPU3MbI U LUAKHAPA

21 O6BbEM NPAMON NPU3MbI U LMAKHAPA

22 O6BbEM NPAMON NPU3MbI U LMAKHAPA

23 O6BbEM HAKNOHHOW NPU3MbI, TUPaMUAbI U
KOHyca

24 O6bEM HaKJOHHOM NPU3MbI, TMPaMULbI U
KOHyca

55 O6BEM HaKNOHHOW NPU3MbI, NTMPaMUAbI U
KOHyca

26 O6bem wapa 1 naowagb chepsbl




27 O6bem Wwapa u naowaab chepsl 1
28 KoHTposibHan paboTa Ne 3 1
29 MosTopeHue no teme "MHororpaHHMKN" 1
30 MosTopeHue no teme "MHororpaHHMKN" 1
31 MNosTopeHune no teme " Bektopsbl" 1
32 MNosTopeHune no teme " Bektopsbl" 1
33 MNosTopeHune no teme " O6bemsbi Ten" 1
34 MNosTopeHune no teme " O6bemsbi Ten" 1
OBLWEE KOJIMYECTBO HYACOB MO NMPOrPAMME 34







YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABLI ONA YHUTENA

LUNPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI U PECYPCbl CETU MUHTEPHET






