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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
NpaBwWIbHbIN TeTpasap; Kyb. MpeacTaBaeHne 0 NPaBU/bHbIX MHOFOTPaHHWKax: OKTasAp, AOLAEKAsAp U
nKocasap. CeyeHna NpM3Mbl U NUPaAMUAbI.

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 KNACC

Ne n/n | HaMmeHoBaHMWe pa3genos 1 Tem NPOrPamMmmbl

Konunyectso 4yacos

DNEeKTPOHHble (undposble)

Beero KOHTpOANbHbIE MpaKTnueckue obpa3oBaTesibHble pecypchbl
paboTbl paboTbl

1 BBeseHMe B CTePEOMETPUIO 10 https://m.edsoo.ru/C5O3R7VIP
I e ER P P
3 MepneHANKYNAPHOCTb NPAMbIX U NAOCKOCTEMN 12 https://m.edsoo.ru/V611APUCD
4 Yribl Mexay NpsAMbIMU U NAOCKOCTAMM 10 1 https://m.edsoo0.ru/R3EBMETBTQ
5 MHororpaHHMKM 11 1 https://m.edsoo.ru/XPWIUSFB2
6 O6bEMbI MHOTOIPAaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
7 MoBTOpeHUe: ceYeHus, PacCTOAHMA U yrbl 4 1 https://m.edsoo.ru/LIAAMHO3D
OBLLEEE KONMMYECTBO YACOB MO NPOrPAMME 68 5 0



https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/C5O3R7VIP

11 KNACC

KonmuecTtBo yacos
dneKTpoHHble (Lmdposble)
Ne n/n HanmeHoBaHWe pa3zenoB U TeEM NPOrpaMmmbl
Beero KoHTpo/ibHblE MpakTuyeckue obpasoBaTenbHble pecypcbl
paboTbl paboTbl
1 Tena BpalLeHua 12 https://m.edsoo.ru/HYOWQLSKQ
2 O6béMmbI Ten 5 1 https://m.eds00.ru/B9ORVIYC9
3 BeKTopbl M KOOPAMHATbI B NPOCTPAHCTBE 10 1 https://m.eds00.ru/4ANCLAGOMF
MoBsTopeHue, 0606LeHME, CUCTEMATUZALMUA
4 ? - " 7 1 https://m.edsoo.ru/DORV3P725
3HaHW
OBLLEE KOJTMYECTBO YACOB NO NPOrPAMME 34 3 0



https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/HY0WQL5KQ

MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC

Ne n/n

Tema ypoka

Konnuyectso vacos

Bcero

KOoHTpoAnbHbIE
paboTbl

MpakTnyeckume
paboTbl

[ata
M3yyeHus

JNeKTPOHHble LMppoBble
obpasoBaTenbHble pecypcsl

OCHOBHble NOHATUA CTEPEOMETPUM:
TOYKa, NpAMas, NIOCKOCTb,
npocTpaHcTso. Mpasuna
n306paKeHnsa Ha PUCYHKaX:
n306bparkeHns NaocKkocTew,
napannenbHbIX NPAMbIX (OTpe3Kos),
cepeamHbl OTpesKa

https://m.edsoo.ru/D3VCJ7UN4

MoHATMA: Nepecekatowmecs
MI0CKOCTU, NepecekatoLmecs npsamas
M MAOCKOCTb

https://m.edsoo.ru/NR6VIYCGK

MoHaTtuAa: nepecexkawwmeca
N/TIOCKOCTH, NepeceKaruwmeca npamasn
M NNOCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOFOrpaHHMKamMu,
n306parkeHne MHOTorpaHHUKOB Ha
PUCYHKaX, Ha MPOEKLNOHHbIX
yepTexax

https://m.edsoo.ru/KMUQPILLO



https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/D3VCJ7UN4

HauyanbHble cBegeHnsa o Kybe u
nupamuae, x passBEpPTKN 1N MOLENMN.
CeyeHnAa mHOrorpaHHMKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBeaeHus o Kybe u
nupamuae, ux pasBépTKN U MoSeNu.
CeyeHna MHOTOrPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

MoHATHEe 06 akcMoMaTUYeCKoM
NOCTPOEHUUN CTEPEOMETPUN. aKCMOMbI
crepeomeTpun n cneacrtemAa U3 HUX

https://m.edsoo.ru/SLMI7R3BL

MoHsATHE 06 akcMoMaTUYEeCKOM
NOCTPOEHUM CTEPEOMETPUN: aKCUOMbI
CTEPEOMETPUM U CNeACTBUA U3 HUX

https://m.edsoo.ru/DUKAX70QE]1

NoHATHe 06 aKcMomaTUYeCKom
NOCTPOEHUM CTEePEOMETPUN: aKCUOMbI
CTEPEOMETPUN U CNeACTBUSA U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

MoHATHE 06 akcMoMaTUYeCKoM
NOCTPOEHUUN CTEPEOMETPUN. aKCMOMbI
crepeomeTpun n cneacrtemAa U3 HUX

https://m.edsoo.ru/I3A98J679

11

B3aMMHOe pacrnonoxeHne NpAambIX B
NPOCTPaHCTBE: NepeceKatoLmecs,
napa/iefibHble U CKpeLuBatoLmecs
npamble

https://m.edsoo.ru/ITUTW8KRS5Q

12

I'IapanneanOCTb NPAMbIX U
naocKocTe B NPOCTPaAHCTBE:
napannesibHble Npamblie B

https://m.edsoo.ru/CSO9VLQLH6



https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/FPW2JNHCZ

NPOCTPaHCTBE; NapasieibHOCTb TPEX
NpAMbIX

MapannenbHoCTb NPSAMBIX U
MNIOCKOCTEN B MPOCTPaHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
MapannensHoCcTb NPAMON U
NNOCKOCTU
Yrabl C COHanpaBAEHHbIMK

14 P https://m.edsoo.r0/LLJAVHVBW
CTOpOHamu
Yron mexay npambimn B

15 AV TP https:/m.edsoo.ru/KGIMSOEUK
npocTpaHcTee
Yron me

16 FO7 MEHAY MPAMBIMI & https://m.edsoo.ru/24LVWHIVS8
npocTpaHcTee
MapannenbHoCTb NAOCKOCTEN:

17 P https://m.edsoo.ru/BUSTQIHZT
napannenbHble NA0CKOCTH

18 CBoiicTBa NapansienbHbIX NJ0CKOCTEN https://m.edsoo.ru/OKQOK2ABA
MpocTeiimne NPOCTPAHCTBEHHbIE

19 buUrypbl Ha NIOCKOCTU: TeTpasap, Kyo, https://m.edsoo.ru/MRT13XP79
napannenenunes,

20 MocTpoeHue ceyeHui https://m.edso00.ru/DI3AX0O5J8

21 MocTpoeHue ceyeHui https://m.edso00.ru/20GC3ZPIP

22 KoHTposibHasA paboTa no Teme https://m.edsoo.ru/BI405QJEB

"MpamMble 1 NNOCKOCTU B



https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/PO5J6D23U

npoctpaHcTee. MNapanienbHocTb
NPsMbIX U NaockocTen"

MepneHANKYNAPHOCTb NPAMOW U1

23 NJOCKOCTU: NepneHANKYNAPHbIE https://m.edsoo.rut/RN45YBOSR
npAMble B NPOCTPaHCTBE
Mpamble napannensbHbie U

24 P P https://m.edsoo.ru/32MXRZDDL
nepneHAnKyAspHble K NN0CKOCTH
Mpamble napannensbHbie 1

25 P P https://m.edsoo.ru/JPUOTOI3N
nepneHanKyAspHbIe K NN0CKOCTH
Mpu3HaK nepneHanKyNapHOCTH

26 PUSHAK NEpneHANKynap https://m.eds0o.ru/DC41 W6K 14
NPSAMOI U NAOCKOCTH
Mpu3HaK nepneHanKynapHoOCTH

27 P . PRERAVIKYARD https://m.edsoo.ru/HD3D63S5P
NPAMOI U NNOCKOCTU
Teopema o npamon

28 P P . https://m.edsoo.ru/YOIQSMOH1
nepneHanKyNAPHOMI NAOCKOCTH
Teopema o npaAamom

29 P pAMon htps://m.eds0o.ru/8IRSKUSRJ
nepneHAnKYIAPHON NAOCKOCTH
Teopema o npsamoi

30 : P . https://m.edsoo.ru/HFKNPKZ7T
nepneHaNKyNApHOM NAOCKOCTH
MepneHANKYNAP U HAK/IOHHbIE:

31 paccTonAHMe OT TOYKM A0 NJIOCKOCTH, https://m.edsoo0.ru/638GKWY7V

paccToAHME OT NPAMOI 40 NJIOCKOCTH



https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/RN45YBO8R

32

MepneHANKYNSAP U HAKNOHHbIE:
paccTonAHMe OT TOYKM A0 NJIOCKOCTH,
paccToAHME OT NPAMOI 40 NJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

MepneHaANKYNAP U HAK/OHHbIE:
paccTosiHMe OT TOYKM [0 NJOCKOCTH,
paccTosiHMe OT NPSIMON A0 NJOCKOCTU

https://m.edsoo.ru/VLLIQ7HXC

34

MepneHAUKYNAP U HAaKNOHHbIE:
paccTosiHMe OT TOYKM 40 NJIOCKOCTH,
paccTosiHMe OT NPSAMOW 4,0 NJI0CKOCTU

https://m.edsoo.ru/6P5BVV34R

35

Yrabl B NPOCTPAHCTBE: Yroa Mexay
NPAMOWN M NNOCKOCTbIO

https://m.edsoo.ru/PSFIXUA1I

36

[BYrpaHHbIl Yyron, AMHENHbIN yron
ABYrpaHHOro yrna

https://m.edsoo.ru/6R4A0EOMD

37

[BYrpaHHbIl Yroa, NMHENHbIN yron
ABYrpaHHOro yraa

https://m.edsoo.ru/MLO0ZZYZC7

38

MepneHAnKYAAPHOCTb MJIOCKOCTEN:
NPW3HaK NepneHaMKyAspHOCTN ABYX
naockocrtei

https://m.edsoo.ru/YRQDSMINH

39

MepneHANKYASPHOCTb NJOCKOCTEN:
NPU3HaK NepneHauKyAsPHOCTU ABYX
niocKkocTen

https://m.edsoo0.ru/DY2AF84T2

40

MepneHANKYNAPHOCTb NNOCKOCTEN:
NpU3HaK NepneHanKyNApHOCTU ABYX

https://m.edsoo.ru/TS8OAINH?2



https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/AD6RCACRA

naockocTtemn

41

Teopema o Tpéx nepneHAUKynaApax

https://m.edsoo.ru/OWS5LZ1RVZ

42

Teopema o Tpéx nepneHAUKynApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx nepneHAUKynApax

https://m.edsoo.ru/OWG81WDV3

44

KoHTponbHan paboTta no tTemam
"MepneHANKYNSPHOCTb NPAMbIX U
~n

nnockoctein" n "Yrabl mexay
NPSAMbIMK M NAOCKOCTAMMN"

https://m.edsoo.ru/VOXABPOPB

45

MoHAaTne MHOrorpaHHmKa, OCHOBHble
3N1eMeHTbl MHOTOFPaHHUKa,
BbIMYK/ble U HEBbIMYK/blE
MHOrOrpaHHWKKU; pa3BEépTKa
MHOFOrpaHHMKa

https://m.edsoo.ru/LSFTEZ80QX

46

Mpuama: n-yronbHaa NPU3Ma; rpaHu u
OCHOBaHMA NPU3MbI; NPAManA 1
HaKNOHHaA Npu3mMbl; 6oKoBas U
Nno/iHas NOBEPXHOCTb NPU3Mbl

https://m.edsoo.ru/ZAL6DKFQL

47

Mapannenenunes, NPSAMOYroNbHbIN
napannenenunes u ero CBOMCTea

https://m.edsoo.ru/ITCOB1WIO

48

Mupamunga: n-yronbHas NMpamuaa,
rPaHy U OCHOBaHWe NMpaMmunapl;
60KOoBasA M NoJ/IHasA NOBEPXHOCTb
nupamuAabl; NpaBuabHan U ycedyéHHan

https://m.edsoo.ru/1TOFX00PA



https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/0W5LZ1RVZ

nnpamumga

49

MpaBnAbHbIE MHOTOrPAaHHUKU:
NOHATWUE NPaBUNBHOIO
MHOrOrpaHHWKa; NpaBuabHasa NpmU3ma
W NpPaBW/IbHasA NMPaMnaa;
npaBubHaA TpPeyroabHaa NMpammnaa
W NPaBW/IbHbIN TETPa3ap; Kyb

https://m.edsoo.rt/LWNGFZTWE

50

MpeacrasneHue o NPaBUAbHbIX
MHOFOrpaHHMKax: OKTasap,
[0AEKA3AP U MKOCAdAP.

https://m.edsoo.ru/06SHO02IDD

51

CMMMETpUMSA B NPOCTPaHCTBE:
CMMMETPUA OTHOCUTE/IbHO TOUKM,
NPAMOW, NAOCKOCTU. NIEMEHTbI
CUMMETPUU B NUPaMMAax,
napannenenunenax, npasuabHbIX
MHOTOrpaHHMKax

https://m.edsoo.ru/SWEUC9ENR

52

BbluMcneHne anemeHTOB
MHOTOrpaHHMKOB: p&bpa, AnaroHanu,
yribl

https://m.edsoo.ru/EUP4MN760

53

Mnowaab 60KOBOM NOBEPXHOCTU U
NO/IHOM NOBEPXHOCTM NPSIMOM
npu3mbl, NJOLLAAb OCHOBAHWIA,
Teopema 0 HOKOBOI NOBEPXHOCTHU
NPAMON NPU3MbI

https://m.eds00.ru/SQY9XSIL6

54

MNnowasb 60KOBOM NOBEPXHOCTU U
NOBEPXHOCTWN NPaBUIbHOM

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/LWNGFZTWE

nupamuapl, Teopema o naouaam
H60KOBOI NOBEPXHOCTU YCEYEHHOM
nupamuapl

55

KoHTponbHana paboTta no teme

https://m.edsoo.ru/VHYNJOMQD

"MHororpaHHuKn"
56 MoHATMe 06 06bEME https://m.edsoo.ru/GM1LC394G
57 O6bEM Nupamuabl https://m.edsoo.ru/B307P8WTC
58 O6bEém Nupammapl https://m.edsoo.ru/PQZ9ED3YF
59 O6bEém Nupammapl https://m.edsoo.ru/RZ8BITMU9
60 O6bEéMm Nupammapl https://m.edsoo.ru/OHRFO2LCT
61 O6bEMm NpUsMbl https://m.edsoo.ru/YEQP637D4
62 O6bEM NpUsMbl https://m.edsoo.ru/B46EMRRGE
63 O6bEM NpUsMbl https://m.edsoo.ru/FIMQWG6KFT
K 6
64 OHTPONIbHAA paboTa o Teme https://m.eds00.ru/23S50180N
"O6bEMblI MHOrOrpaHHUKoB"
MosTopeHue, 0606WeHne
65 cucTemaTtusaums 3HaHui. MocTpoeHune https://m.edsoo.ru/KXTOCIOJG
CeYeHM B MHOTOrpaHHUKe
MoBTopeHue, 0606LLeHNE
66 https://m.edsoo.ru/HKP613JUC

cucTemaTusaumsa 3HaHUN.
BbluncaeHne pacCcToaHUIA: MeXay



https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/VHYNJQMQD

ABYMA TOYKaMM, OT TOYKU A0 NPAMON,
OT TOUYKM [0 NNOCKOCTU, MEKAY
CKpeLMBaoLWUMMCA MPAMbIMU

67

MTorosas KoHTpo/bHas paboTa

https://m.edsoo.ru/KB3EK0A9U

68

MosTopeHue, o6obLieHme
cMcTemaTtusaums 3HaHui,
BbluMcneHue yrnos: mexay
CKpelLLMBaOLWMMUCA MPAMbIMU,
MeXAy NPAMOI U NNOCKOCTbIO,
OBYrpaHHbIX YrN0B, Yr/10B MeXAay
MNIOCKOCTAMM

https://m.edsoo.ru/X7CJUSLO0

OBLLEE KOJTMYECTBO YACOB MNO
MPOrPAMME

68



https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/KB3EK0A9U

11 KNACC

Ne n/n

Tema ypoka

Konnyectso vacos

Bcero

KoHTpoAnbHble
paboTbl

MpakTnyeckme
paboTbl

[ata
M3yyeHus

INeKTPOHHbIe LuppoBbIe
obpasoBaTenibHble pecypcsbl

Cdepa v wap: LeHTp, paauyc,
AMameTp; niolLadb NoOBepPXHOCTU

cohepobl

https://m.edsoo.ru/TWEZ59CHJ

B3anmHoe pacnonoskeHue coepbl U
N/AI0CKOCTU; KacaTeibHan NA0CKOCTb
K chepe; naowaab coepbl

https://m.edsoo.ru/YCMWC4M3I

N306parkeHne coepbl, Wapa Ha
naockoctu. CeyeHus wapa

https://m.edsoo0.ru/QDCF8UGXE

UnanHapuyeckas noBepxHOCTb,
ob6pasyroLme UMANHAPUYECKON
NOBEPXHOCTW, OCb LUINHAPUYECKOM
NoBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

UunnHap: ocHoBaHMA 1 6okoBas
NoBepPXHOCTb, 06pasyoLLas 1 OCb;
naowanb 60KoBOM U NOSHOM
NoBEepPXHOCTH

https://m.edsoo.ru/W0OJR979V9

MN306parkeHne unamMHapa Ha
NNIOCKOCTW. Pa3BEpTKa UMAMHAPA.

https://m.edsoo.ru/OYMSPW10Z



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/TW8Z59CHJ

CeveHuna umnmHapa (NJ0CKOCTbIO,
napannenbHon nnu
nepneHanKyAspHOM OCU UMANHAPA)

KoHn4yecKana NnoBepXHOCTb,
obpasytoLume KoOHUYECKoM
NMOBEPXHOCTM, OCb M BEPLUNHA
KOHWYECKOM NOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHoBaHMe 1 BEPLUMHA,
ob6pasytoLLas 1 ocb; Naowaab
60KOBOI U NOJIHOW MOBEPXHOCTU

https://m.edsoo.ru/Q4EUBB6GT

YceuéHHbIl KOHYC: 06pasytoLme u
BbICOTa; OCHOBAHMA U BOKOBas
NoBEPXHOCTb

https://m.edsoo.ru/8OVNITU20

10

M306pa)'KEHME KOHYyCa Ha NZ10CKOCTU.

Pa3BépTKa KoHyca. CeyeHmnA KoHyca
(nnockocTblo, NapannensHom
OCHOB@HMUIO, U NJOCKOCTbIO,
npoxoasLen yepes BepLUNHY)

https://m.edsoo.ru/O0PVICKUYU

11

KombuHauma Ten spaweHna u
MHOTOrpaHHNKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHOrorpaHHMK, ONMCAHHbIN OKO/0
coepsbl; chepa, BNMCAHHAA B
MHOTOrPaHHWK UAK B TEeNO
BpaLLeHus

https://m.edsoo.ru/RMYY 1STLP



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/H64QF3E6R

MNoHsaTMe 06 06béme. OCHOBHbIE

13 y ) https://m.edso0.ru/4CENHGLOZ
cBoicTBa 06BEMOB TEN

14 O6bEM uMnMHApPa, KoHyca https://m.edsoo.ru/ W8TGN5799

15 O6béMm Wwapa v naowaab coepsl https://m.edsoo0.ru/G7AYCMITT
Mofo6Hble TeNa B NpOCTPaHCTBE.
CooTHOLWeEHNA MexAay NAoWwaaamm

16 1 MERAY NNIotHaA htps://m.eds0o.ru/4ANO4FYUUX
noBepxHocTen, 06 bEMmamm
NoAo6HbIX Ten
KoHTponbHas paboTa no Temam

17 P P https://m.edsoo. s /KCOIMHIJSWW
"Tena BpauweHus" n "O6bembl Ten"
BeKkTop Ha N/JoCKoCTU M B

18 P https:/m.edsoo.r/AQ4OSSBTC
NnpocTpaHcTBe

19 CnoxeHue 1 BbluMTaHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G

20 YMHOeHMe BeKTopa Ha YMCo https://m.edsoo.ru/4H7PLGBI1
PasnoxeHune BeKTopa No TpEm

21 HEKOMMAaHAaPHbIM BEKTOPaM. https://m.edsoo.ru/NZSOLFWNI1
Mpasunio napannenenunesa
PewweHue 3a4a4, CBA3AHHbIX C

22 NnpPUMeHeHUEM NPaBUA AeUCTBUIA C https://m.edsoo.ru/73F23EPUS
BEKTOPaMM

23 KoopanHaTHO-BEKTOPHbIN METoA, https://m.edsoo.ru/BBII139727U

npu peweHnn reomeTpmnyeckmnx



https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/4CENHGLOZ

3agau

24

MpAMoyroabHaa cMcTema KoopauHat
B NpocTpaHcTeBe. KoopaunHaTbl
BeKTopa. MpocTeiwune 3agaum B
KoopZAnHaTax

https://m.eds00.ru/X9TSDNSQ3

25

Yron mexay sektopamu. CKanapHoe
npovssefeHMe BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

BbluncneHune yrnos mexxay
NPAMbIMU N NNOCKOCTAMU

https://m.edsoo.ru/EGRV3NF&84

27

KoHTposbHas paboTa no Teme
"BeKTOpbl U KOOPAUHATLI B
npocrtpaHctee"

https://m.edsoo.ru/NSKELEBHL

28

MoBTopeHue, 0606LLEHNE U
cuctemaTtmsaums sHaHuin. OCHOBHble
burypbl, paKkTbl, TEOPEMbI Kypca
NnAaHUMETPUM

https://m.edsoo.ru/16ASE1ITYU

29

MoBTopeHue, 0606LLEHNE U
cMcTematmsauma 3HaHuin. OCHOBHble
¢durypsl, paKTbl, Teopembl Kypca
nAaHUMETPUM

https://m.edsoo.ru/VEMVY73YE

30

MoBTopeHMe, 0606LLEHNE U
cucTemaTtmsalma 3HaHUI. 3aaa4un
NAaHUMETPUM U METOAbl UX
pelweHuns

https://m.edsoo.ru/UF02M943T



https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/X9TSDNSQ3

MNoBTopeHue, 0606LLEHNE U
cucTemaTtmsauma sHaHUA. 3agaum

31 1 https://m.edsoo.ru/FG4PJN2IF
NJAaHUMETPUM U METOAbI UX
pelweHus
MoBTopeHue, 0606LLEHNE U
cuctemaTtusaums 3HaHUM. OCHOBHbIe

32 1 https://m.edsoo.ru/ZY6BYLY7W
¢durypsbl, paKTbl, Teopembl Kypca
cTepeomeTpumn

33 NToroBan KOHTpo/bHasA paboTa 1 https://m.eds00.1u/VP8CXOC4C
MNoBTopeHue, 0606LLEHNE U

34 . 1 https://m.eds00.ru/70QSTDCAP
cucTemaTtusalma 3HaHUI

OBLLEE KOJTMHECTBO YACOB MO 34

NMPOrPAMME



https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/FG4PJN2IF

NPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW OGPA30BATE/IbHOM

MPOrPAMMDbI
10 KNACC
Kog, . .
MpoBepsiemble npeaMeTHble pe3yibTaTbl 0CBOEHMA OCHOBHOM 0bpa3oBaTesibHOM
nposepaAemoro
nporpammsbl cpegHero obwero obpasoBaHus
pesynbTata
7 leomeTpua
7.1 OnepupoBaTb NOHATUAMM: TOYKA, NPAMAA, NIOCKOCTb
29 MpnMmeHATb aKCMOMbI CTEPEOMETPUM N CNeACTBUA U3 HUX MPU peLleHnn
' reomeTpmyeckmnx 3agad
23 OnepunpoBaTb NOHATUAMM: NAPANNENbHOCTb M NEePNEeHANKYNAPHOCTb NPAMbIX U
' naockocTein
24 KnaccnomumpoBaTtb B3aMHOE PacnosioKeHne NPsambIX U NAOCKOCTEN B
' npocTpaHcTBe
OnepupoBaTb NOHATUAMM: ABYrPAHHbIN YroA, rpaHu 4BYrpPaHHOro yrna, pebpo
7.5 [OBYTrPAHHOrO Yria, AMHENHbIN Yroa ABYrPAHHOrO Yraa, rpaaycHas mepa
OBYFpaHHOro yrna
76 OnepunpoBaTb NOHATUAMMW: MHOTOrPAHHWUK, BbIMYKbI U HEBbINYK/bIN
' MHOTOrPaHHMK, 3/IEMEHTbl MHOTOrpaHHWKA, NPaBU/IbHbIA MHOTOrPaHHWUK
27 PacnosHaBaTb OCHOBHblE BMAbl MHOTOIPAHHUKOB (MMpamuaa, Npusma,
' NPAMOYronbHbIM Napannenenunes, Kyo)
KnaccuoumumpoBaTb MHOrOrpaHHUKK, BbiIbMpas OCHOBaHMA A1a KnaccudumKaumm
7.8 (BbINYKAbIE N HEBLIMYK/IbIE MHOTOTPAHHUKK, MPaBUJIbHbIE MHOTOTPaHHUKMU,
NpPAMble U HaKNOHHbIe NPU3MbI, Napannenenunesbl)
7.9 OnepurpoBaTb NOHATUAMM: CEKYLLAA NNOCKOCTb, CE4EHNE MHOFOrPaHHUKOB
210 O6bACHATb NPUHLMMBI MOCTPOEHMA CEYEHUIA MHOTOTPaHHUKOB, UCNO/b3YA METOA,
' cnenos
CTpouTb CEYEHUA MHOTOrPaHHNKOB METOLOM CNeA0B, BbINMOAHATL (BbIHOCHbIE)
7.11 NAOCKNE YEPTEKM M3 PUCYHKOB MPOCTbIX 06bEMHbIX GUTYP: BUA, CBEPXY, COOKY,

CHU3Y




7.12

PewaTb 3a4a4M Ha HaxoXxaeHue reomeTpnu4ecCKknx sBeJIM4YnH no o6paau,aM nnn
ANfOPUTMamM, NpUmeHAA N3BeCTHble aHaIMTUYECKNE METOAbl NPpU peLeHnn
CTaHAAPTHbIX MaTeMAaTUYECKUX 3a4a4 Ha BblYnUCaeHne paCCTOHHMVI mexay ABymA
TOYKamu, OT TOYKK OO0 ﬂpﬂMOVI, OT TOYKM A0 NNIOCKOCTN, Mexay
CKpeuimsarouwmmmnca npambiMmun

7.13

PewaTb 334a4M Ha HaxoXAeHMe reOMeTPUUYECKUX BEIMUYMH Mo obpasuam uiu
anropuTMam, NPUMeHsA U3BECTHbIe aHaNIUTUYECKME MEeTOAbl NMPU peLleHnn
CTAaHAAPTHBIX MaTeEMaTUYECKUX 33434 Ha BbIUMC/IEHWNE YINOB MEXAY
CKPELLMBAIOLLMMUCA MPAMbBIMU, MEKAY MPAMON U MNAOCKOCTbIO, MEXAY
NIOCKOCTAMM, ABYrPaHHbIX Yr10B

7.14

BbluMcnaTb 06bEMbI M NNOLLAAN MOBEPXHOCTEN MHOFOrpPaHHUKOB (NpU3ma,
nuMpammaa) c npumeHeHmem Gopmy/, BbIYUCAATb COOTHOLLEHNA MEXAY
naowWaasmm nosepxHoctein, 06bEMaMmn Nog06HbIX MHOTOrpaHHUKOB

7.15

OnepupoBaTb NOHATUAMMN: CUMMETPUSA B NMPOCTPAHCTBE, LLEHTP, OCb U MNOCKOCTb
CUMMETPUM, LEHTP, OCb U NAOCKOCTb CUMMETPUM DUTYpPbI

7.16

M3BnekaTb, npeobpa3osbiBaTb U MHTEPMPETUPOBaTbL MHGOPMALIMIO O
NPOCTPAHCTBEHHbIX FTEOMETPUYECKUX GUTYpax, NpeacTaBNeHHYI0 Ha YepTexkax 1
pUCYHKax

7.17

MpumeHATb reomeTpuyeckune GpakTbl AN PeLIeHUA CTePeoMeTPMUYECKMX 3a4au,
npeanonaraloLmMx HECKO/IbKO LIAroB peLleHuns, ecaun yCaoBmna NpuMeHeHus
3aJaHbl B ABHOW popme

7.18

MpMMEHATb NpoCcTerWne NPorpammMHbIe CPEACTBA U 3EKTPOHHO-
KOMMYHMKaUMOHHbIE CUCTEMBI MPU PELUEHUMN CTePeoOMEeTPUYECKMX 3a4a4

7.19

MpueBoanTb NpMMepbl MaTeMaTUYEeCKNX 3aKOHOMepHOCTeﬁ B npupoae n Xu13Hn,
pacno3HaBaTb NPoOABAEHNE 3aKOHOB reomeTpunmn B UCKyCcCcTee

7.20

MPUMEHATb NOYYEeHHble 3HAaHWA HA MPaKTUKE: aHaIM3UPOBATL peasibHble
CUTYaLMMU Y NPUMEHSATb U3yYeHHbIe MOHATUA B MPOLLECCEe NOMCKA peLleHuns
MmaTemaTM4eckun chopmMyMpoBaHHON Npobaembl, MOAEANPOBATb PeanbHble
CUTYaLMU Ha A3bIKE FeOMeTPUN, NCCNefoBaTh NOCTPOEHHbIE MOAENM C
MCNo/Nb30BaHWEM reOMETPUYECKMX NOHATUIA U Teopem, annapaTa anrebpbl,
peluaTb NPaKTUYECKMe 3a4a4K, CBA3AHHbIE C HAXOXKAEHUEM reOMEeTPUYECKNX
BE/IMYMH

11 KNACC

Kog

MpoBepaemblie NpegMeTHble pe3ynbTaTbl 0CBOEHWA OCHOBHOM 0bpa3oBaTesibHOM




npoBepsemoro

nporpammsl cpesHero obero o6pasoBaHus

pe3synbTaTta
6 FeomeTpua
OnepupoBaTtb NOHATUAMM: LUANHAPUYECKAs NOBEPXHOCTb, 0bpasyoLwme
6.1 UMAVNHAPUYECKOM NOBEPXHOCTHU, LUUHAP, KOHUYECKAA NOBEPXHOCTb,
0bpasyoLLne KOHNYECKOM NOBEPXHOCTH, KOHYC, chepUuyeckan NnoBepPXHOCTb
6.2 PacnosHaBaTb Tena BpaweHna (UWMANHAP, KOHYC, cdepa v wap)
6.3 O6bACHATb CNOCOObI NONYYEHMA TEN BPALLEHMA
6.4 Knaccnoumumnposatb B3aMmHOE pacrnosioKeHne chepbl U NAOCKOCTU
OnepnpoBaTb NOHATUAMM: LLIAPOBOWN CErMEHT, OCHOBaHME CErMEHTA, BbICOTa
6.5 CErmeHTa, WapoBol C/I0M, OCHOBaHME LLIAPOBOrO C/10A, BbICOTA LLApOBOro C/0#,
LLAPOBOW CEKTOP
6.6 Bbluncnate 06bEMBI M NIOWAAN NOBEPXHOCTEN TN BPALLEHWUSA, FEOMETPUYECKMX
' Ten ¢ npuMmeHeHnem Gopmyn
6.7 OnepupoBaTb NOHATUAMM: MHOTOTPAHHUK, BNMCAHHLIN B cHepy U ONUCAHHbIN
’ 0KoJio chepsbl, chepa, BNIMCaHHAA B MHOTOTPAHHWUK WM TEO BpaLLLeHUn
6.8 BblYMCNATE COOTHOLIEHMA MeXAyY NIOWaAAMN NOBEPXHOCTEN U 06 BEMaMM
' Nof06HbIX Ten
6.9 MN306pakaTb M3yvyaemble GUrypbl OT PYKM U C MPUMEHEHMEM NPOCTbIX YEPTEKHbIX
’ MHCTPYMEHTOB
6.10 BbINOAHATbL (BbIHOCHbIE) NJIOCKME YEPTEXKMN U3 PUCYHKOB MPOCTbIX OOBEMHbIX
) duryp: Bug ceepxy, cboky, CHU3Y; CTPOUTb CEYEHUA TEN BPALLEHUSA
N3BneKkaTb, MHTEPNPETUPOBATL M NPeobpa3oBbiBaTb MHPOPMALLUIO O
6.11 NPOCTPAHCTBEHHbIX FreoMeTpuyecknx dburypax, npeacTaBJeHHYIO Ha YepTexax 1
PUCYHKax
MpuMeHATb reomeTpuyeckme GpaKkTbl ANA pelleHna CTePeOMETPUYECKUX 3343,
6.12 npeanosaralowmx HECKONbKO LWAroB peLeHua, ecim ycaoBma NpuMeHeHua
3a/iaHbl B ABHOM dpopme
6.13 OnepunpoBaTb NOHATMEM: BEKTOP B NPOCTPAHCTBE
6.14 BbINONHATL AENCTBUA CNOMKEHUA BEKTOPOB, BbIYMTAHUA BEKTOPOB U YMHOXEHMUA
' BEKTOPA Ha YMCNO, O6BACHATD, KAKMMU CBOMCTBaMM OHM 0bBagatoT
6.15 MpuMeHATb NPaBWJIO Napannenenunesa Npu CA0XKEHUN BEKTOPOB




6.16

OnepupoBaTh NOHATUAMMW: AE€KAaPTOBbI KOOPAMHATLI B NPOCTPAHCTBE, BEKTOP,
MOZY/1b BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA, YrON MeXAy
BEKTOPaMMU, CKaAApHOe NpounsBeaeHne BEKTOPOB, KOIMHeapHble U1
KOMM/IaHapHble BEKTOPbI

6.17

HaxoauTb CyMMy BEKTOPOB M MPOM3BEAEHNE BEKTOPA Ha YMCNO, Yol MeXay
BEKTOpamu, CKanAapHoe NpousBeaeHne, packnaablBaTb BEKTOP MO ABYM
HEKON/IMHEaPHbIM BEKTOPam

6.18

3aaaBaTh NJ0CKOCTb YPaBHEHMEM B A€KAPTOBOM CUCTEME KOOPAMHAT

6.19

PewaTb npocTenne reomeTpuyeckme 3a4a4m Ha NPUMEHEHNE BEKTOPHO-
KOOpAMHATHOro meTtoaa

6.20

PewaTb 3a4a4uM Ha AOKa3aTe/IbCTBO MaTeMATUYECKUX OTHOLUEHUI U HaXxoxXgeHwue
reomeTpnu4ecCKknx BeJIM4nH no o6pa3L|,aN\ U anAropnuTMmam, NnpnmeHAA n3BecCtHble
MeTOoAdbl NPU peeHNN CTaHAaPTHbIX MaTeEMAaTUYECKUX 3a4a4

6.21

MpMMeHATb NpocTeiwne NPorpammHble CPeACTBa U 31EKTPOHHO-
KOMMYHMKaLMOHHbIE CUCTEMbI MPU PELLEHUN CTEPEOMETPUYECKMX 33434

6.22

MpuBOAUTE NPUMEpPbI MATEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOLE U HKU3HMU,
pacno3HaBaTb NPOABAEHME 3aKOHOB FEOMETPUM B UCKYCCTBE

6.23

MpUMeHATb NoNyYeHHble 3HaHMA Ha NPaKTUKe: aHaN3MpPOoBaTb peasibHble
CUTYaLUKU Y NPUMEHATb U3YUYeHHble MOHATMA B NPOLLECCe NOWUCKa peLleHns
MaTemaTUyeckn chopmynMpoBaHHOM Npobaembl, MOAENMPOBATb PeabHble
CUTYaUMK Ha A3blKe reomMeTpum, UccnefoBaTb NOCTPOEHHbIE MOAENM C
NCMNONb30BaHNEM rEOMETPUYECKUX MOHATUIM 1 Teopem, annapara anrebpbi,
pewaTtb NpakTUYecKne 3a4aumn, CBA3aHHbIE C HAXOXKAEeHMEeM reoMeTPUYECKUX
BE/INYUH




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC

Kopg

MpoBepaemblit 3NeMEHT COAepPKaHUA

FeomeTpua

7.1

OcCHOBHble NOHATUA crepeomeTpumn. ToukKa, npAaman, N1I0CKOCTb, MPOCTPAHCTBO. MoHsATHe 06
AdKCMOMATUHECKOM NOCTPOEHUN CTEPEOMETPUN. aKCMOMbI CTEPEOMETPUN N CNeacCTBUA U3 HUX

7.2

B3anmHoe pacnosioxKeHune NpAmbIX B MPOCTPAHCTBE: NepeceKatowmecs, napaniesbHble u
CKpelumBatowmecs npsamblie. MNapannenbHOCTb NPAMbIX M MNOCKOCTEN B NPOCTPAHCTBE:
napannenbHble NpsMble B MPOCTPAHCTBE, MAapaanenbHOCTb TPEX NPAMbIX, MApaaNebHOCTb
NPAMOW M NNOCKOCTM. YI/bl C COHANPaBAEHHbIMW CTOPOHAMM, YO MEKAY NPAMbIMU B
npoctpaHcTee. MNapannenbHOCTb MNAOCKOCTEN: NapasiefibHble NA0CKOCTH, CBOCTBA
napannenbHbIX NAocKocTei. MpocTerne NPocTPaHCTBEHHbIE GUTYpPbI HA NIOCKOCTHU:
TeTpasap, Ky6, napannenenunesn, NOCTPOEHUE CEYEHMUIA

7.3

MepneHANKYNAPHOCTb NPAMOM U NAOCKOCTU: NEPNEHANKYNAPHbIE NPAMbIE B MPOCTPAHCTBE,
npsmble NapannenbHbie U NepneHaMKyAapHble K NIOCKOCTU, NPU3HAK NepneHaMKYyAspHOCTH
NPAMOW M NJIOCKOCTU, TEOPEMA O NPAMOM NepneHANKYAAPHON NNOCKOCTU. YT/bl B
NPOCTPAHCTBE: YO MeXAy NPAMON N NAOCKOCTbIO, ABYTPaHHbIN Yron, AMHEHbIN Yyron
ABYrpaHHoro yrna. MNepneHAnKY AP U HAaKIOHHbIE: PACCTOSHME OT TOYKM [0 MAOCKOCTH,
paccToAaHMe OT NPAMON A0 MJIOCKOCTU, MPOEKLMA GUTypbl HA NIOCKOCTb.
MepneHANKYNAPHOCTb NJIOCKOCTEN: NPU3HAK NePNeHAMKYAAPHOCTA ABYX NIOCKOCTEMN.
Teopema o Tpéx nepneHAMKynapax

7.4

MoHATME MHOTOrpPaHHWKA, OCHOBHbIE 3/1eMEHTbl MHOFOrpaHHMKa, BbINyK/ble U HEBbIMYK/ble
MHOTOFPaHHMKK, Pa3BEPTKA MHOTOrPaHHKUKA. MNpu3ma: n-yronbHas npmMsma, rpaHu u
OCHOBAHMA NPU3MbI, NPSAMasA U HaKNOHHaA NPU3Mbl, GOKOBAA 1 NOIHAsA NOBEPXHOCTb NPU3MbI.
Mapannenenunes, NPAMOYro/ibHbIV Napannenenunes u ero cBoncTea. NMupammaa: n-yronbHas
nupamunaga, rpaHn 1 0OCHoBaHMe NMpammKabl, bOKOBasA M NOAHAA NOBEPXHOCTb MMPAMMUAbI,
npaBW/bHas 1 yceyéHHas NMpammMaa. d1IeMeHTbl MPU3Mbl U NUpamugbl. NpaBusibHble
MHOTOFPaHHWKN: NOHATUE NPaBUIbHOFO MHOTOrPaHHUKA, NPaBWUbHAA NpM3Ma U NpaBUAbHaA
nupamunga, NpaBuabHan TPEYroabHas NMpamuaa U NPaBubHbIN TeTpasgp, Ky6.
MpeacTtaBneHne o0 NPaBWUIbHbIX MHOTOTPAHHUKAX: OKTA3Ap, A0AEKA3AP U UKOCasapyrme
CeyeHuna NpM3Mbl U NIUPaMUAbI

7.5

CMMMETpMﬂ B NMPOCTPaHCTBE: CUMMETPUNA OTHOCUTE/IbHO TOYKMN, I'IpFIMOVI, N/TIOCKOCTMH.
dnemeHTbl CMMMETPUKM B NUpPaMMAax, napannenenmnenax, npaBuabHbIX MHOTOTPaHHMKaX

7.6

BbluMcieHne 3nemMeHTOB MHOTOrpaHHMKOB: pébpa, AMaroHanu, yrabl. MNaowaas 60KoBoM
NMOBEPXHOCTM 1 NMOJIHON NOBEPXHOCTU NPAMOI NPU3MbI, N10LWAAb OCHOBaHUIA, TEOPEMA O




6OKOBOW NOBEPXHOCTM NPAMOM Npu3Msbl. MNaowaab 60KOBO NOBEPXHOCTU M NOBEPXHOCTH
NpaBuAbHOM NMPamMUabl, TEOPEMA O NAOLWAAM YCeYEHHOM NMpamnabl. MoHAThe 06 0bbéme.
O6BEM NUpamuabl, NPU3MbI

MoaobHble Tena B npocTpaHcTee. COOTHOLLEHUA MeXK Ay MAOoLLaAAMM MOBEPXHOCTEN,

7.7 .
06béMamm NoaobHbIX Ten
11 KNACC
Kog, MpoBepAeMblli 31eMEHT coaepKaHMA
6 FeomeTpua
LUunnnHapuueckas noBepxHOCTb, 06pasytoLme LMAMHAPUYECKOA NOBEPXHOCTH, OCb
6.1 UMNHAPUYECKON NOBEPXHOCTU. LIMAnHAP: OCHOBaHUA U BOKoBas NOBEPXHOCTb,
obpa3sytoLLasn 1 ocb, NaoLLaab 6OKOBOM 1 MNOAHOM NOBEPXHOCTH
KoHunyecKas noBepxHOCTb, 06pasytoLime KOHMYECKOM NOBEPXHOCTH, OCb M BEPLUMHA
6.2 KOHWYecKoin noBepxHOCTU. KOHYC: OCHOBaHWe U BepLUMHa, 06pa3ytoLas 1 ocb, NaoLaib
' H6OKOBOW M MOMHOM NMOBEPXHOCTU. YCEUEHHbI KOHYC: 06pasytoLLMe U BbICOTA, OCHOBAHMA U
60oKOBasA NOBEPXHOCTb
6.3 Cdepa v Wwap: LeHTp, paguyc, oMameTp, naowaab NnoBepxHocTn cepbl. BsaumHoe
' pacnonoxeHue cdepbl U NNOCKOCTU, KacaTeslbHasA NJIOCKOCTb K chepe, naowasb coepsl
6.4 N306parkeHne Ten BpaLLeHUs Ha NJIOCKOCTU. Pa3BépTKa UMANHAPA U KOHYCa
65 KombuHauuu Ten BpaLleHmns 1 MHOFOrpaHHMKOB. MHOrorpaHHMK, ONMCaHHbIN OKo10 chepbl,
' chepa, BNMCAHHaAA B MHOFOrPaHHUK, AW Te10 BpaLleHma
MoHsATHe 06 06BEMe. OcHOBHble cBOMCTBA 06bEMOB Ten. Teopema 06 06bEME
6.6 NPAMOYro/bHOro Napannenenuneaa U cneactsma us Heé. O6bEM LMANHAPA, KOHyca. O6BEM
Wwapa u naowaab chepsl
6.7 MNopobHble Tena B npocTpaHcTBe. COOTHOLWEHMA MeXAyY NAoWwaaamMmmM NOBEPXHOCTEN,
' 06bémamm NoAo6HbIX Ten
6.8 CeueHua umamHApa (NapannenbHo 1 NeprneHAMKYAAPHO OCK), CeY4EHMA KOHYCa
' (napannenbHoe OCHOBaHUIO U MPOXOAALLEE YEpE3 BEPLLMHY), CEYEHUS Wapa
BeKTOp Ha NNOCKOCTM M B NPOCTPaHcTBe. CNoXKeHWe U BblYMTaHWE BEKTOPOB. YMHOXKeHWe
6.9

BEKTOPa Ha 4MCNo. Pa3fioxeHne BeKTopa No TPEM HEKOMMAaHapHbIM BekTopam. lMpasuio

napannenenunepa. PeweHune 3a4a4y, CBA3aHHbIX C NPUMEHEHNeM Nnpasua ,Cl,el\;lCTBVIf;I C




BEKTOpamm

6.10

MpAMoyronbHan cMcTeMa KOOpAMHaT B NpocTpaHcTee. KoopamHatel BekTopa. MpocTeliwne
3aZla4mM B KoopAuHaTax. Yron mexay sektopamu. CKanspHoe NPousBeaeHME BEKTOPOB.
BbluncneHue yrioB mexay npambiMm U NaoCKoCTAMU. KoopanHATHO-BEKTOPHbIN MeToa, Npu
peLleHnm reoMeTpmuYecKmx 3agad




NMPOBEPAEMBIE HA E3 NO MATEMATUKE TPEEOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kopg,
npoBepsemoro
TpeboBaHUs

Mposepsaemble TpeboBaHUA K NpeaMeTHbIM pe3yabTaTamM 0CBOEHMUA OCHOBHOM
obpa3oBaTebHOM NPOrpamMmmbl cpeaHero obuiero obpasoBaHun

BnageHne meTofamMu A0Ka3aTeNbCTs, aAfOPUTMaMM pPeLIeHUA 3a4ay; YMeHne
bopmMmynMpoBaTb M ONEPUPOBATL MOHATUAMMU: ONpese/ieHNe, aKCMOMa, TEOPEMA,
cnefcTBue, CBOMCTBO, MPU3HAK, l0Ka3aTeNbCTBO, PAaBHOCUIbHbIE GOPMYNINPOBKY;
NPUMEHATb UX; yMeHUe GopMyIMPoBaTb 06pPaTHOE M NPOTMUBOMONONKHOE
YyTBEPKAEHME, NPUBOANTL NPUMEPBI M KOHTPNPUMEPbI, UCMOJIb30BaTb METOS,
MaTeMaTMU4ecKon MHAYKLMU; NPOBOAUTb AlOKa3aTe/IbHble PACCYKAEeHUA Npu
peLeHnn 3a4a4, OUEHMBATL IOMMYECKYIO MPABUIbHOCTb PACCYKAEHUN; yMeHNe
onepupoBaTb NOHATUAMMU: MHOMKECTBO, MOAMHOXKECTBO, ONepauum Hag,
MHOEeCTBaMM1; YMEHUE UCMO/Ib30BaTb TEOPETUKO-MHOMKECTBEHHbIN annapaT g
ONUCaHMA peasibHbIX NPOLLECCOB U SBIEHUI M NPU PeLLeHNN 33434, B TOM YMC/e
N3 ApYyrux y4ebHbIX NpegmeToB; YyMeHMe onepupoBaTb NOHATUAMM: rpad,
CBA3HbIN rpad, aepeBo, UMKA, rpad Ha NJOCKOCTU; YMEHUE 3a4aBaTb U ONUCLIBATb
rpadbl pa3MYHbIMK cnocobamu; NCNoAb30BaTh rpadbl NpU peweHnmn 3aaau

YMeHune onepmpoBaTb NOHATUAMM: HaTypasibHOE YMCNO, LEeN0e YNCNO, CTENEHD C
Le/biM MOoKa3aTesiem, KopeHb HaTypasibHOW CTEMEHM, CTENEHb C PALLMOHA/bHBIM
noKasaTtenem, CTeneHb C AENCTBMTENbHbBIM NOKa3aTesem, norapudm uncna,
CUHYC, KOCMHYC M TAaHT€HC MPOM3BOIbLHOIO YMC/1a, OCTAaTOK MO MOAY/ItO,
pauMoHanbHOEe YNCNO, PPALLMOHAIbHOE YMUC/I0, MHOXECTBA HaTypasibHbIX,
LenblX, pauMOHaNbHbIX, 4EACTBUTENbHbBIX YNCEN; YMEHUE NCNONb30BaATb
NPU3HAKN AENMMOCTU, HAMMEHbLUMIA 0BLWKNIA AennTenb U HaMMeHbLee oblLuee
KpaTHOe, anroputm EBKAnAA Npu peeHmnn 3aa4; 3HAKOMCTBO C Pa3INYHbIMM
NO3NLMOHHBIMU CUCTEMAMM CUUC/IEHUNA; YMEHUE BbIMONHATD Bbl4UCIEHME
3HaYeHU U Npeobpas3oBaHUA BbIPAXKEHWUIN CO CTENEHAMM N norapnudmamu,
npeobpasoBaHuaA ApobOHO-paLMOHabHbIX BblpaXKeHWU; yMeHME onepmnpoBaTb
NOHATUAMM: NOC/IeA0BaTE/IbHOCTb, apudmeTMUYecKas nporpeccus,
reomeTpuyeckas nporpeccus, 6ecKoHeuyHo ybbiBatoLwan reomeTpmuyeckas
nporpeccua; ymeHue 3agaBaTb NOCN€A0BaTENbHOCTM, B TOM YMC/Ie C NMOMOLLBIO
peKyppeHTHbIX GopMy; YyMEeHUE ONeprMpoBaTb MOHATUAMM: KOMMJIEKCHOE YnCO,
CONPAMXEHHbIE KOMMJIEKCHbIE YNCNA, MOAYNb N apryMEHT KOMMNAEKCHOro Y1cna,
dopma 3anncn KOMNNEKCHbIX Yncen (reomeTpuyeckas, TOPUroHOMeTpMYecKas u
anrebpanyeckasn); ymeTb NPOM3BOANTL apudMeTUUYECKME AEUCTBUSA C
KOMMAEKCHbIMM YNCNAMU; NPUBOAMTL NPUMEPbI MCNOJIb30BAHMA KOMMNIEKCHbIX
ymcen; onepmpoBaTb NOHATUAMMU: MATpMLA 2x2 1 3X3, onpeaenntenb MaTpuLbl,
reomMeTpUYECcKUin CMbiC onpegennTens

YmeHue onepupoBaTb NOHATUAMMU: pPaLMOHANbHbIE, UPPALLMOHA/IbHbIE,




NnoKasaTe/ibHble, CTENEHHbIE, 1oFrapuPpmmyecKme, TPUroHoOMeTpruyecKme
YPaBHEHUA N HEPaABEHCTBA, X CUCTEMbI; YMEHWE ONePMPOBaTb MOHATUAMM:
TOX/AECTBO, TOXKAECTBEHHOE Npeobpa3oBaHNe, ypaBHEHNE, HEPABEHCTBO,
CUCTEMA YPABHEHWIA U HEPABEHCTB, PABHOCWU/IBHOCTb YPAaBHEHWM, HEPABEHCTB U
CUCTEM; YMEHMe pellaTb YPaBHEHUA, HEPABEHCTBA M CUCTEMbI C MOMOLLbIO
pa3INyHbIX NPUEMOB; PeLLaTb YPaBHEHWUSA, HEPABEHCTBA U CUCTEMbI C
napameTpom; NMPUMEHATb YpaBHEHMWA, HEPABEHCTBA, UX CUCTEMbI A/1A peLleHnn
MaTeMaTMYeCcKuX 3a4a4 1 3aZa4 U3 PasIMyHbIX obnacTein HayKn 1 peasibHOM
KU3HU

YMmeHure onepmMpoBaTb NOHATUAMM: GYHKUMA, YETHOCTb GYHKUMM, NEPUOANYHOCTD
bYHKUMN, OTPaHNYEHHOCTb GYHKLMU, MOHOTOHHOCTb GYHKLMM, IKCTPEMYM
dYHKUMM, Hanbosbluee U HanMeHbLlee 3HaYeHNs GYHKLMKM Ha MPOMEKYTKe,
HenpepbiBHaA GYHKUMA, acCUMNTOTbI rpaduKa GyHKLMK, NepBas 1 BTopas
npou3BoaHan GyHKLMN, FEOMETPUYECKUI U GU3NYECKUIA CMbIC/T NPON3BOAHON,
nepBoobpasHasn, onpeaenéHHbI MHTErpan; ymeHne HaxoamMTb aCUMNTOTbI
rpaduKa GyHKLMK; yMEHME BbIYUCNATL MPOM3BOAHbBIE CYMMbI, MPOU3BEAEHMA,
YaCTHOro M KOMMO3NLMKN PYHKLUMN, HAXOAUTb YpaBHEHWE KacaTe/lbHOM K rpaduky
bYHKLMU; YMEHUEe HaxoauTb NPOU3BOAHbBIE 3/1IeMEHTapPHbIX GYHKLMIA; yMmeHue
MCMONb30BaTb NPOU3BOAHYIO A1A UCCAeL0BaHUA GYHKLMIA, HAXOAUTb
Hanbo/blLIME U HaUMEHbLUMEe 3HaYeHUA GYHKLUM; CTPOUTb rpaduKkm
MHOFOY/IeHOB C UCMO/Ib30BaHWEM anmnapaTa MaTeMATUYECKOro aHaIn3a;
NPUMEHATb NPOU3BOLHYIO 15 HAXOXKAEHMA HAUAYULLErO PELIEHUA B
NPUKNASHbIX, B TOM YMCNE COLMANbHO-IKOHOMUYECKUX N GU3NYECKUX 334a4aX;
Haxo4MTb NAOWAAMN U 06BbEMbBI GUTY C MOMOLLbIO MHTErpana; NPUBOAUTL
NpUMepPbl MaTEMATUYECKOTO MOAENNPOBAHMA € MOMOLLbo AnddepeHLmanbHbIX
YpaBHEHW

YMmeHuMe onepmMpoBaTb NOHATUAMM: rPadUK PyHKLUMKM, obpaTHaa GyHKLMA,
KOMMO3ULMA GYHKLMI, ANHEHaa GYHKUMA, KBaAPaTUYHaA QYHKLMA,
pauMoHanbHan GyHKUMA, cTeneHHasa GyHKLMA, TPUroHOMeTpuYeckme GyHKUUNK,
obpaTHble TpuroHomeTpuyeckme GyHKUUKU, MOKa3aTe bHan 1 norapndmmnyeckasn
OYHKUMU; YMEHMNE CTPOUTD rPadMKN U3YyYEHHbIX QYHKLMIA, BbINOAHATD
npeobpasoBaHuMA rpadpuKos GyHKLMNA, UCNONb30BaTb rPadUKKN ANA U3yveHua
NPOLLECCOB M 3aBUCUMOCTEN, NMPU peLleHnn 3a4a4 U3 apyrux ydebHbIx npeameTos
W 3334 U3 peasibHOM KM3HU; BblparkaTb GOPMYNaMM 3aBUCUMOCTU MEXKAY
BE/IMYMHAMM; UCMOb30BATb CBOMCTBA U rpaduKm GyHKLMIA ANA pelueHms
YPaBHEHWUIN, HePaBEHCTB M 33434 C NAapaMeTpamm; 30bparkaTb Ha KOOPAMUHATHOM
NIOCKOCTM MHOXECTBA PeLUEHUI YpaBHEHWUI, HEPABEHCTB U UX CUCTEM

YMeHue pellaTb TEKCTOBbIE 334a4M PasHbIX TUMNOB (B TOM YMCaE Ha NPOLLEHTbI,
AONN U H4aCTK, Ha ABUXKeEHMe, paboTy, CTOMMOCTb TOBapOB 1 YCAYT, HalorK,
3afa4M u3 061acTv ynpasaeHUa IMYHbIMU U cCeEMENHbIMU dUHAHCaMMK);
COCTaB/IATb BbIPaXKeHWA, ypaBHEHMA, HEPaBEHCTBA U X CUCTEMbI MO YCI0BUIO
3a/auu, UccnenoBaThb NONYYEHHOE pelleHmne U oueHMBaTb NPaBaonoa06HOCTb
pe3ynbTaToB; yMeHMe MOAEeIMPOBaTh peasibHble CUTyalL MM Ha A3bIKe




MaTeMATUKN; COCTaBATb BbIPaXKeHUA, ypaBHEHUS, HEPABEHCTBA M UX CUCTEMbI MO
YC/IOBUIO 3a/1a4M, UCCNenoBaTb NOCTPOEHHbIE MOENM C UCMO/Ib30BaHUEM
annapaTa anrebpbl, MHTEPNPETUPOBATL NOJIYYEHHbIN pe3ynbTaTt

YMmeHure onepupoBaTh NOHATUAMM: cpeaHee apudpmeTnieckoe, meamaHa,
HanbosblLee U HaMMeHbLLEee 3HAYeHUs, pasmax, AMCNepcus, CTaHgapTHoe
OTK/IOHEHWe YNCNoBOro Habopa; yMeHMe U3BNEeKaTb, UHTEPNPETUPOBATb
nHdopmauumio, npeactaBsieHHy B Tabanuax, Ha guarpammax, rpapumkax,
OTparKatoLLyto CBOMCTBA peasibHbIX MPOLLECCOB U ABAEHWUIN; NPeaCcTaBNATb
MHGOPMALMIO C NOMOLLLbIO TabanL, 1 Anarpamm; UCCNeoBaTb CTaTUCTUYECKME
OaHHble, B TOM YnUC/e C NpUMEHeHNeM rpadmnyecknx MeTog0B U 3/1EKTPOHHbIX
cpeacTs; rpadmyeckn nccnenoBaTb COBMECTHbIE HAaBNOAEHWNS C MOMOLLLbHO
Auarpamm paccemBaHMa U IMHEHOMN perpeccuu

YMmeHune onepmnpoBaTb NOHATUAMM: CIy4alHbIMA ONbIT U CNy4alHoe cobbiTue,
BEPOATHOCTb C/IY4alAHOIO COOLITUA; YMEHUE BbIYUCAATD BEPOATHOCTb C
NCMONb30BaHNEM FrPadUUECKUX METOLOB; NPUMEHATL GOPMY bl CIOKEHNA U
YMHOeHMA BePOATHOCTEN, GOPMYy NONHOM BEPOATHOCTU, dopmyny bepHynnn,
KOMBMHaTOpHble GaKTbl U GOPMY/ibl; OLEHNBATL BEPOATHOCTM PeasibHbIX
CODObLITUIN; yMEHWE ONEPUPOBATL MOHATUAMM: C/TyYaiiHaAA BEANYMHA,
pacnpeaeneHue BEPOATHOCTEN, MaTEMATUYECKOE OXUAaHMe, AUCNEPCUA U
CTaHAAPTHOE OTKOHEHME CNYYAMHOW BENYMHDI, GYHKLMM pacnpeseneHua u
NJIOTHOCTU PAaBHOMEPHOTO, MOKa3aTe/IbHOro U HOPMaJIbHOTO pacnpeseneHuin;
YMeHMe UCNob30BaTb CBOMCTBA M3YYEHHbIX pacnpefeneHunii AN peleHuns
3a/a4; 3HAaKOMCTBO C MOHATUAMM: 3aKOH BONbLUIMX YMCEN, METOAbI BbIOOPOYHbIX
nccaefoBaHN; yMeHMe NPUBOAUTE MPUMEPDI NPOABAEHUA 3aKOHa HoNbLINX
yncen B NPUPOAHBLIX N 0BLLLECTBEHHbIX ABMIEHUAX; YMEHWE ONEpPUPOBaTh
NOHATUAMM: COMETaHWE, NEPECTAHOBKA, YNC/IO COYETAHWUIM, YNCNO NEePeCcTaHOBOK;
6MHOM HblOTOHA; yMeHMe NPUMEHATb KOMBMHATOPHbIEe GaKTbl M paccyXaeHua
ONA peleHna 3a4a4; OLEHNBATL BEPOATHOCTU PeabHbIX COOLITUIN; COCTAaBAATD
BEPOATHOCTHYIO MOAENb U MHTEPNPETUPOBATL MOJYYEHHbIV pesynbTaT

YMmeHure onepupoBaTh NOHATUAMM: TOUKA, NPAMAan, NOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Ny4, BEANYMNHA YI/1a, NJAOCKMUIA Yron, ABYrPaHHbIN yroJ, TPEXIPaHHbIN
YroJl, CKpelLMBatoLWmecs Npsmble, NapannenbHOCTb U NepneHANKYNAPHOCTb
NPAMbIX U NJAOCKOCTEMN, YroN MeXKay NPAMbIMUM, YTON MeXKAyY NPAMON U1
MAOCKOCTbIO, YrON1 MeXAY NAOCKOCTAMM, PACCTOSIHUE OT TOYKM 4,0 MAOCKOCTH,
paccToAHUe mexay NPSMbIMU, PACCTOAHME MeXAY NIOCKOCTAMU; YMEHUe
MCNO/1b30BaTb NPU peLleHnn 3a4a4 n3ydyeHHble GakTbl U TeOPEMbI NAAHUMETPUN;
YMEHME OLEHNBATb Pa3smMepbl 0O BEKTOB OKPYKAtOLWErO MUPA; CTPOUTb
MaTemaTMyecKkne Moaenn ¢ NOMOLLbIO FeEOMETPUYECKUX NOHATUIA U BEINYUH,
peLlaTb CBA3aHHbIE C HUMU NPaKTUYECKNE 3a4a4mn
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YMeHMe onepmMpoBaTb NOHATUAMM: Naowasb Gurypol, 06véM durypsl,
MHOFOrpaHHMWK, NPaBUIbHbIN MHOTOIPAHHWUK, CEYEHNE MHOTOTPaHHMKa, Kyb,
napannenenvneg, npM3ma, nupamuaa, dburypa u NOBEPXHOCTb BPALLLEHMS,




UMAMHAP, KOHYC, Wwap, chepa, naowanb chepbl, NaoLaab NOBEPXHOCTH
nupamugpl, NPU3mbl, KOHyCa, LMANHAPA, 06bEM Kyba, MPAMOYrosbHOro
napannenenunena, NMpamuAabl, NPM3mbl, LMAMHAPA, KOHYCa, Wapa, Pa3BEpTKa
NMOBEPXHOCTM, CEYEHUA KOHYCa U LUANHAPA, Napanfe/ibHble OCU UAN OCHOBaHMIO,
ceyeHue Wapa, NJI0CKOCTb, Kacalowanca chepbl, LMAMHAPA, KOHYCA; YMeHWe
CTPOUTL CeYeHME MHOTOrpaHHMKa, 306paKaTb MHOTOrpaHHUKK, GUTypbl 1
NOBEPXHOCTM BPALLEHMSA, UX CEYEHUA, B TOM YNC/E C NMOMOLLHO SNEKTPOHHbIX
CPeAacTB; yMeHMe NPUMEHATb CBOMCTBA reOMeTPMUYEcKnX Gpuryp, CamMocToaTesIbHO
bopmynnpoBaTb onpeseneHns nsydyaemblx GUryp, BolgBUraTb rmnoTessbl o
CBOMCTBAX M NPU3HAKax reomeTpuyeckmx ¢puryp, o6ocHOBbLIBaTb UM ONpoBepraTb
NX; YMEHWe NpoBoAUTb Kaaccudukaumio Guryp no pasindHbiM NpM3HaKam,
BbINO/IHATL HEOOXOAMMbIE AOMONHUTENIbHbIE NOCTPOEHMA
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YMeHue onepupoBaTb NOHATUAMU: ABUMKEHWNE B MPOCTPAHCTBE, NapanieNbHbIN
nepeHoc, CMMMETPMA Ha NJIOCKOCTU M B MPOCTPaHCTBE, MOBOPOT,
npeobpasoBaHune Nogobus, noaobHble pUrypbl; ymeHMe pacno3HaBaTb paBHble U
noao6Hble GpUrypbl, B TOM Yncne B NpUpoae, UCKYcCTBe, apXUTEKTYpPE;
MCMONb30BaTb FTEOMETPUYECKME OTHOLLEHWA NPU PelleHnn 3a4a4; HaxoaAuUTb
reomeTpuyeckme BeIMumHbI (gAWHa, yro, naowagb, o6bEM) Npu peweHmm 3agad
M3 Apyrmx y4ebHbIX NpeaMeToB U U3 peanbHOM KU3HU; YMEHUE BbIMUCAATb
reomeTpuyeckune BesiMunHbl (ANnHa, yroa, naouwanb, 06bém, naollaab
NOBEPXHOCTH), UCNOJb3yA U3yYeHHble GOPMY/bl U METOAbl, B TOM YUCAE:
naouLaab NOBEPXHOCTU NUPaMUAbl, NPU3MbI, KOHYCa, UMAUHAPA, NAoWaab
cdepbl; 06bEM Kyba, NPAMOYro/ibHOro Napannenenunena, nMpamuabl, NPU3Mbl,
LUMANHAPA, KOHYCa, Wapa; YMeHWe HaxoauTb OTHolweHUe 06bEMOB NOA06HbIX

duryp
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YMeHWe onepupoBaTb NOHATUAMM: NPAMOYTro/ibHAA CUCTEMA KOOPAMHAT, BEKTOP,
KOOpAMHATbl TOYKK, KOOPAMHATLI BEKTOPA, CYMMa BEKTOPOB, Mpou3BeseHne
BEKTOPA Ha YMCNO, Pa3foXKeHWe BeKTOpa No 6asucy, CKanapHoe NpousBeseHue,
BEKTOPHOE NPOU3BEAEHME, YTON MEKAY BEKTOPAMMU; YMEHUE MUCMOIb30BaTb
BEKTOPHbI U KOOPAUHATHbINA METOA ANA PeLUeHUs TeOMEeTPUYECKUX 3a4a4 U
3a/a4 gpyrux y4ebHbIx NnpeameTos
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YmeHue BbIOMpPaTb NOAXOSALLMNN METOA, ANA PELLEHNA 33434M; NOHUMAHWNE
3HAYMMOCTM MATEMATUKM B U3yHEHUN NPUPOLHDLIX U OBLLECTBEHHbIX NPOLECCOB U
AB/IEHUI; YMEHME PAacno3HaBaTb NPOABAEHNE 3aKOHOB MaTEMATUKM B UCKYCCTBE,
YMeHWe NpuBoAUTL MPUMEpPbI MaTeEMATUUYECKMUX OTKPbITUIA POCCUICKON K
MWPOBOMN MATEMATUYECKON HayKu




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EI'3 MO MATEMATUKE

Kog MpoBepAeMmbli 3a1eMeHT coaeprKaHmaA

1 Yncna v BblUMCNEHUA

1.1 HatypanbHble n uenble yncna. NpusHaKmM 4enMmoCcTy Lenbix Yncen

12 PaumoHanbHble Yncna. O6bIKHOBEHHbIE N AeCATUYHbIE APO06U, NPOLEHTbI, beCKOHEYHble
nepuogmyeckue apobu

13 ApndmeTnyecKknin KopeHb HaTypasibHOM cTeneHun. [encTBus ¢ apudmeTUYeCKMMN KOPHAMMU

' HaTypa/ibHOM cTeneHun

1.4 CteneHb ¢ uenbiMm nokasaTtenem. CTeneHb ¢ paLMoOHanbHbIM NoKasaTesiem. CBOMCTBA CTEMEHM
CMHYC, KOCMHYC U TaHFeHC YUCI0BOro aprymeHTa. APKCUHYC, apKKOCUHYC, apKTaHreHc

1> 4MCN0BOrO aprymeHTa

1.6 Norapuém uncna. lecaTmyHble 1 HaTypasbHble norapuombl
JencreutensHble Yncna. ApubmetTmdeckme onepaumm ¢ 4encTBUTENbHBIMU YUCAAMMU.

1.7 MpUbANKEHHBIE BIYNCAEHUSA, MPaBUIA OKPYINIEHMA, MPUKUAKA U OLLEHKA pe3y/ibTaTa
BbI4MCAEHUI

1.8 MNpeobpasoBaHuMe BbipaXKeHWU

1.9 KomnneKcHble yncna

2 YpaBHeHMA 1 HepaBeHCTBA

2.1 Uenble n apobHo-paLoHanbHble YpaBHEHUA

2.2 MppaunoHanbHble ypaBHEHUA

2.3 TpuroHomeTpmyeckue ypaBHeHUA

24 MokasaTenbHble U norapnPmmnyeckme ypaBHeHMs

2.5 Lenble n ApobHO-paLMOHanbHble HepaBeHCTBa

2.6 UppaumoHanbHble HEepPaBEHCTBA

2.7 MokasaTenbHble 1 norapndmmyeckne HepaBeHCTBa

2.8 TpuroHomeTpU4ecKkue HepaBeHCTBa




2.9 CMCTeMbI M COBOKYMHOCTM YPaBHEHWUI N HEPABEHCTB
2.10 YpaBHEHMUA, HEPABEHCTBA M CUCTEMbI C MAapameTpamm
2.11 MaTpuua cCUCTEMbI IMHENHBIX YPpaBHEeHM. OnpeaennTenb MaTpuLbl
3 PyHKUMM 1 rpadrKK
1 dyHKUMA, cnocobbl 3agaHuna yHKUMK. Fpadmk PyHKUMN. B3aumHO obpaTHbie GyHKLMMN.
> YéTHble N HeuyéTHble PyHKUMK. Meprnoguyeckne byHKUUM
O6nacTb onpeseneHns U MHOXKeCTBO 3Ha4YeHUN GYHKLUMU. Hynu dyHKumK. MNpomekyTKM
3.2 3HAKONOCTOAHCTBA. MPOMEXKYTKM MOHOTOHHOCTU GYHKLMN. MaKCUMYyMbl U MUHUMYMbI
dYHKUMK. Hanbonbluee n HanmeHbLlee 3HavyeHne GYHKUUM Ha MPOMEKYTKe
CreneHHas GYHKLUMA C HAaTypasibHbIM M LebiM NoKasaTenem. E€ cBoicTea u rpadumk. CBoncTea
33 M rpad MK KOPHA N-0l CTENEHM
34 TpuroHomeTpuyeckune GyHKLMU, X CBOMCTBA M rpaduKu
3.5 MNMoKasaTtenbHana 1 orapupmmuyeckan GyHKLMKN, NX CBOMUCTBA U rpaduKm
ToukM paspbiBa. ACUMNTOTbI rpadmKoB yHKUM. CBOMCTBA GYHKLMIA, HENPEPbIBHbIX HA
36 oTpeske
3.7 MocnepoBaTenbHOCTM, CNOCOObLI 33aHNA NOCAeA0BaTeIbHOCTEN
3.8 ApudmeTryeckas U reometpmyeckas nporpeccumn. opmysa C/I0XKHbIX MPOLEHTOB
4 Hayana matematmnyeckoro aHanmsa
4.1 MpoussoaHaa GyHKLUMK. [pon3BoaHbIE 31eMeHTAPHbIX GYHKLNIA
49 MpumeHeHMe NPOU3BOAHON K UcCef0BaHNIO PYHKLMIM HA MOHOTOHHOCTb M SKCTPEMYMbI.
' HaxoxaeHne HanbonblLero u HauMeHbLIero 3HaYeHna GYHKUUN Ha OTpesKe
4.3 MNepBoobpasHada. UHTerpan
5 MHoKecTBa 1 NormKa
5.1 MHOXecTBO, onepauum Hag MHoXKecTBamu. lnarpammol ditnepa — BeHHa
5.2 JNloruka
6 BepoATHOCTb M CTAaTUCTUKA
6.1 OnucatenbHan CTaTUCTMKA
6.2 BepoaTHOCTb




6.3 KombuHaTopuKa

7 FeomeTpuA

7.1 durypbl Ha NNOCKOCTH

7.2 MpAamble U NIOCKOCTM B NPOCTPaHCTBE
7.3 MHororpaHHuKmM

7.4 Tena n NnoBepxHOCTM BpaLLeHUA

7.5 KoopanHaTbl n BEKTOPbI




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

METOAWNYECKWUE MATEPUAJIbI ONA YYUTENA

UMPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MUHTEPHET



