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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 HanmeHoBaHWe pa3aenos 1 Tem Nporpammel

Konnuyectso vacos

DNeKTPOHHbIe (undpoBble)

Beero KOHTpONbHbIE MpaKTnueckue obpasoBaTefibHble pecypchbl
paboTbl paboTbl
1 BBegeHune B cTepeomeTpuio 10 Bubnmorexa LIOK
A P P https://m.edsoo.ru/1¢209e37
5 MpAMble N NNOCKOCTU B NPOCTPAHCTBE. 12 1 Bubnunoteka LLOK
MapannenbHOCTb NPAMbIX M NJA0CKOCTEM https://m.edsoo.ru/1¢209¢37
3 MNepneHANKYNAPHOCTb NPSAMbIX U MJAOCKOCTEN 12 bubnmorexa LIOK
PACRAARYAA P https://m.edsoo.ru/1¢209e37
4 Yrabl mexay npaMbIMU U NJIOCKOCTAMU 10 1 bubnnotexa LIOK
AY TP https://m.edsoo.ru/1¢209e37
Bubnnoteka LOK
5 MHororpaHHUKM 11 1
P https://m.edsoo.ru/1¢209¢37
5Y7[9) OK
6 O6bEMbl MHOFOrpaHHMKOB 9 1 ubnworexa L|
https://m.edsoo.ru/1¢209e37
7 MoBTOpEHUE: CEYEHMA, PACCTOAHUSA W YINbl 4 1 bubswmorexa LIOK
P ' P 4 https://m.edsoo.ru/1¢209¢e37
OBLUEE KOMMYECTBO YACOB MO NMPOrPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KNACC

Konnuyectso vacos
DNeKTPOHHbIe (undpoBble)
Ne n/n HanmeHoBaHWe pa3aenios v Tem Nporpammbl
Beero KoHTpoAnbHbIE MpaKTnueckue obpasoBaTtesibHble pecypchl
paboTbl paboThbl
1 Tena BpalLeHua 12 bubamorexa LIOK
pat https://m.edsoo.ru/1¢209¢37
Bubnanorteka LLOK
2 Ob6BEMDI TEen 5 1
https://m.edsoo.ru/1¢209¢37
3 BeKTopbl M KOOPAUHATBLI B NPOCTPaHCTBE 10 1 bubamorexa LIOK
P PA poctp https://m.edsoo.ru/1¢209¢37
4 MoBTOpeHue, 0606LLEHNE, CUCTEMATM3ALMA 7 1 Bubnunoteka LLOK
3HaHUM https://m.edsoo.ru/1¢209¢37
OBLUEE KOMMYECTBO HYACOB MO NMPOrPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MOYPOYHOE NJTAHUPOBAHUE

10 KNACC
Konnuectso yacos
[JaTa INeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHusn obpasoBaTesibHble pecypcbl
paboTbl paboTbl
OCHOBHble NOHATUA CTEPEOMETPUM: TOUKA,
npsAmas, NA0CKOCTb, MPOCTPAHCTBO.
1 MpaBuna M306parkeHMUa Ha PUCYHKaX: 1 bubamorexa LIOK
P P . prey ' https://m.edsoo.ru/aecc77cd
n306parkeHMaA NNOCKOCTEN, NapannenbHbixX
NpAMbIX (OTpPe3KoB), cepeamHbl OTpe3Ka
5 MoHATHA: NnepeceKatowmecs NJA0CKOCTH, n Bubnnoteka LLOK
nepecekKatowmeca Npamasa U NAOCKOCTb https://m.eds00.ru/2d8a9¢99
3 MoHATMA: nepeceKarowmeca NJOCKOCTH, 1 Bubnmoteka LOK
nepecekatlolmecs NPAMasn 1 NJ10CKOCTb https://m.edsoo.ru/db685¢73
3HAaKOMCTBO C MHOTOrpaHHUKaMm,
4 6 1 Bubnmoteka LOK
n3obparkeHne MHOrorpaHHMKOB Ha
P P https://m.edso00.1ru/a63959%ed
PUCYHKaX, Ha MPOEKLUMOHHbIX YepTEMKax
HayanbHble cBegeHNs o Kybe 1 nupamuge,
c a35d onenm. Ceuets 1 Bubnunoteka LIOK
nx TKM U moaenun. CeyeHun
P P a https://m.edsoo.ru/b30dff38
MHOTOrpaHHUKOB
6 HayanbHble cBegeHuUs o Kybe n nupamuge, | 1

nX pa3BepTKM n moaenn. CeyeHuma

Bubnnoteka LLOK



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/aecc77cd

MHOTIorpaHHMKOB

https://m.edsoo.ru/3d8ffd32

MoHATHE 06 aKCMoMaTUYECKOM

Bubnnoteka LOK

7 NMOCTPOEHUMN CTEPEOMETPUM: aKCUOMDbI
https://m.edsoo.ru/Occ5cdfe
CTEepPeoMeTPUN U CNeACTBUA U3 HUX
MoHATHEe 06 akcMoMaTUYECKOM
g Bubanoteka LLOK
NOCTPOEHUUN CTEPEOMETPUMN: aKCUOMbI
https://m.edso00.1ru/239c8cb4
CTEPEOMETPUN U CNEACTBUA U3 HUX
MoHATME 06 aKcMoMaTUHECKOM
9 bubanoteka LLOK
NOCTPOEHUUN CTEPEOMETPUM: aKCUOMbI
https://m.eds00.ru/65¢6b106
CTEepPEeoOMETPUN U CNeACTBUA U3 HUX
MoHATME 06 aKcMoMaTUYECKOM
Bubnnoteka LOK
10 NOCTPOEHUMN CTEPEOMETPUMN: aKCUOMDbI
https://m.edsoo.ru/258fc245
CTepeoMeTPUN U CNeaCTBUA U3 HUX
B3anMmHoe pacnosioxeHne NpAmMbIX B
1 NPOCTPaAHCTBE: NepeceKatowmecs, Bubnumoteka LLOK
napanfiencHble U CKpeLLmBatoLmecs https://m.edsoo.ru/1a2520f6
npamble
MapannenbHOCTb NPAMbIX U NJIOCKOCTEN B
12 NPOCTPAHCTBE: NapajanenbHble NpAMble B Bubnnoteka LLOK
NPOCTPaHCTBE; NapanieNbHOCTb TPEX https://m.edsoo.ru/93ad36b3
NPAMbIX
MapannenbHOCTb NPAMbIX M NJOCKOCTEN B
. Bubnnoteka LOK
13 npocTpaHcTae: NMapanienbHOCTb NPAMON U

N/TI0CKOCTH

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

Bubnnoteka LLOK

14 Yrabl ¢ coHanpaBAEHHbIMW CTOPOHaMM
P P https://m.edsoo.ru/9f4071b9
15 Yron mexay npAambiMU B NPOCTPAHCTBE Bubnnorexa LIOK
Ay P POcTP https://m.edsoo.ru/fe733862
16 Yron mexay npAamMmbIMM B NPOCTPAHCTBE Bubnnorexa LIOK
Ay mp POcTP https://m.edsoo.ru/2935a9a0
17 MapannenbHOCTb NJAOCKOCTEN: Bubnmoteka LLOK
napannenbHble NJ0CKOCTH https://m.edsoo.ru/2e18f255
18 CBoWcTBa NapannenbHbIX NI0CKocTen Bubnorexa LIOK
P https://m.edsoo.ru/e504d656
MpocTenimne NnpocTpaHCcTBEHHbIE GUTYpPbI
19 H: N/IOCKOCTU: :eT :1)3 Ky6 P Bubnnorexa LIOK
$ TETRA3AP, KYD, https://m.edsoo.ru/4a28dc02
napannenenunes,
20 MocTpoeHune ceyeHuUi Bubnvorexa LIOK
P https://m.edsoo.ru/1d434d0f
21 MocTpoeHne ceyeHUmn Bubnnotexa LIOK
P https://m.edsoo.ru/ec26fe5d
KoHTposibHana paboTta no Teme "Mpsamble 1
22 NMJIOCKOCTM B MPOCTPAHCTBE bubnvorexa LIOK
poctp ' - https://m.edsoo.ru/9a0a9e56
MapannenbHOCTb NPSAMbIX U NIOCKOCTEM
MNepneHANKYNAPHOCTb NPAMON U
PRERANEYTIAPR P Bubnnoteka LOK
23 NAOCKOCTU: NeprneHANKYNAPHbIe NpAMbIe B

npocTpaHcTee

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/b19f6a5d
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https://m.edsoo.ru/1d434d0f

onIMbIe napannenbHble N

Bubanoteka LLOK

24
nepneHaAnKyAapHbIe K NI0CKOCTH https://m.edsoo.ru/0ac11¢95
’5 MpAamble napannencHble n Bubnnoteka LLOK
nepneHANKYNAPHbIE K NJI0CKOCTU https://m.edsoo.ru/ba545966
26 MpW3HaK NnepneHaMKyAaApHOCTU NPAMON U Bbubnmoteka LOK
NIOCKOCTH https://m.edsoo.ru/f85bfc46
27 MpuW3HaK nepneHgMKyAapHOCTU NPAMON U Bubnmoteka LLOK
NNOCKOCTH https://m.eds00.1ru/79165d15
)8 Teopema o npAMoi nepneHANKYAAPHOM Bubnnoteka LLOK
NAOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npaAMo nepneHANKYAspHOM bubanoteka LLOK
NIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o NpAMOI NepneHaNKYNAPHOM Bubnmoteka LLOK
NNOCKOCTH https://m.edsoo.ru/7d18834b
MepneHANKYNSP U HAKNOHHbIE:
31 afCTOHﬁVIGYOT ‘IF')OLIKVI O MJIOCKOCTH bubamorexa LIOK
P F.I,' ’ https://m.edsoo.ru/33c¢477d3
paccTosiHMe OT NPAMOW 40 NJOCKOCTH
MepneHANKYNAP N HAKNOHHbIE:
PRERANEYTIAPR Bubnnoteka LOK
32 paccTosHME OT TOYKM [0 NIOCKOCTH,

paccTosiHMe OT NPSMOW A0 MJI0CKOCTU

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
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MepneHOUKyNApP U HAKNOHHbIE:

Bubnnoteka LOK

33 ACCTOAHME OT TOYKM A0 NNOCKOCTH,
P 'CUI' https://m.edsoo.ru/a5b7b8e3
paccTosiHMe OT NPAMOW 40 NJIOCKOCTH
MepneHANKYAsp U HAKNOHHbIE:
34 anCTOﬂHMeVOT '[I')O‘-IKM O NNOCKOCTU bubauoreka LIOK
g {L ' https://m.edsoo.ru/dbee22bc
paccTosHMe OT NPAMOW 40 NJIOCKOCTH
35 Yrnbl B NPOCTPAHCTBE: YroN MeXay Bubnnoteka LLOK
NPAMOI U NAOCKOCTbIO https://m.edsoo.ru/6b61b2b4
36 [BYrpaHHbIN Yyron, IMHEeNHbIN yron bubnanoteka LOK
ABYrpaHHOro yrna https://m.edsoo.ru/5fa0b3ce
37 [BYrpaHHbIN Yron, IMHEeNHbIN yron Bubnmoteka LLOK
ABYrpaHHOro yrna https://m.edsoo.ru/c7¢777ed
MepneHANKYNSPHOCTb NJOCKOCTEN:
38 n EsHa:Lneynel: WUKYNAPHOCTW ABYX bubamorexa LIOK
P vp ANKYAAP ABY https://m.edsoo.ru/ec3e2da3
nAoCKOCTEN
MepneHANKYNAPHOCTb NAOCKOCTEN:
39 n E3Ha:l|neynez WUKYNAPHOCTU ABYX bubanoreka LIOK
P up AMRYZIAR ABY https://m.edsoo.ru/ed9¢2a8e
niocKocTein
MepneHANKYNAPHOCTb NJIOCKOCTEN:
40 n EsHafneynez WUKYNAPHOCTU ABYX bubanoreka LIOK
P vp AMRYZIAP ABY https://m.edsoo.ru/ba75dc57
nioCKoCTen
. bubanoteka LLOK
41 Teopema o TpEx nepneHANKynApax

https://m.edsoo.ru/e4972cdc



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/6b61b2b4
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Bubnnoteka LLOK

42 Teopema o Tpéx neprneHaMKynapax
P P PREHANKYNAP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHANKynApax bubanoreka LIOK
P P PREHANKYNAP https://m.edso0.ru/9f246736

KoHTposibHas paboTta no tTemam

44 "MepneHaMKyNSPHOCTb NPAMBIX U Bubnmoteka LLOK
naockocten" n "Yribl mexkay npambiMmn u https://m.edso00.ru/5b971ef3
naockoctamm"
MoHATHME MHOrorpaHHWKa, OCHOBHbIe

45 3/1leMeHTbl MHOTOrpaHHMKa, BbiNyK/ble U Bubnnoteka LLOK
HEBbIMNYK/ble MHOTOrPaHHUKK; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOFOrpaHHuKa
Mpu3ma: n-yronbHasa Npu3ma; rpaHu 1

46 OCHOBAHWA MNPU3MbI; MPAMAA U HAKNOHHAA Bubnnoteka LLOK
npu3ambl; GOKOBaA M NOHAA NOBEPXHOCTb https://m.edsoo.ru/b4ad63ad
npu3mbl

47 Mapannenenuneq, NPAMOYro/bHbIN Bubnmoteka LLOK
napanienenunes v ero cBOMCTBA https://m.edsoo.ru/8a7be683
Mupamnaa: n-yronbHaa NMpamuaa, rpaHu

48 M OCHOBAHMe NMpamngbl; 6okoBas u Bbubnmoteka LOK
NnosIHas NOBEPXHOCTb NMPaMUAbI; https://m.edsoo.ru/fbl1cd0as
npaBuAbHAA N yCeYEHHAA NMpammaa
MpaBWabHblE MHOFOrPaHHUKN: NOHATUNE BubnnoTeka LIOK

49

NpPaBUIbHONoO MHOIrorpaHHuKa;
npaBuJibHaAa Npuama U npasnibHana

https://m.edsoo.ru/074c8865



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683
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nMpamMuaa; NPaBubHaA TPeyrobHas
nupamuga v NpasubHbIN TETPasap; Ky6

MNpeacrasneHne 0 NPaBUbHbIX

bubanoteka LLOK

50 MHOrOrpaHHMKax: OKTasap, AoLeKasap v
P AP, AOA AP https://m.edsoo.ru/a0fdd5bf
nKocasgp.
CMMMeTPUSA B NPOCTPAHCTBE: CUMMETPUS
OTHOCWUTENbHO TOUYKM, NPSMOM, NIOCKOCTHU.
51 Sneme c . . . bubanoteka LLOK
SIEMEHTbl CUMMETPUM B NUPammaax,
P P A https://m.edso0o0.ru/b9e777d9
napannenenunenax, NpPaBUAbHbIX
MHOrorpaHHMKax
BbluncneHune anemeHToB
52 56 o Bubanoteka LLOK
MHOrorpaHHUKOB: p€bpa, AMaroHanu,
P pebpd, A https://m.edsoo.ru/6¢cdbecef
yrabl
Mnowaab 60KOBOM NOBEPXHOCTU M NOHOM
53 NOBEPXHOCTU NPAMON NPU3MbI, NAoWaAb bubnnoteka LLOK
OCHOBaHWM, Teopema o 6okoBoOM https://m.edsoo.ru/37d84157
NoBEepPXHOCTM NPAMON NPU3MbI
Mnowaab 60KOBOM NOBEPXHOCTU U
54 NOBEPXHOCTW NPaBUIbHOM NUPaMUabI, bubanoteka LLOK
Teopema o naowagm 60KoBoi https://m.edsoo.ru/5603e30b
NoBEPXHOCTU YCEYEHHOM NUpamuapl
55 KoHTposibHan paboTa no Teme Bbubnnoteka LLOK
"MHororpaHHuKn" https://m.edsoo.ru/a95f5¢04
56 MNMoHATME 06 06BEME

Bubnanoteka LOK



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/5603e30b
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https://m.edsoo.ru/7ad0020b

bubanoteka LLOK

57 O6bé
BEM NMPaMUAb! https://m.edso00.ru/235171b3
Bubnnoteka LLOK
58 0O6bé
PEM MMpaMnAS! https://m.edsoo.ru/f47dfefd
59 O6bém Nupamuabl Bubnvorexa LIOK
P A https://m.eds00.ru/79¢10312
Bubanoteka LLOK
60 O6BbEM Nupammabl
P A https://m.edsoo.ru/2faadc3f
Bubnnoteka LOK
61 0O6bé
PEM TIPU3MB! https://m.eds00.ru/79853608
62 O6bEMm NpUsMmbl bubamorexa LIOK
P https://m.edso0.ru/1e053890
Bubanoteka LLOK
63 O6BbEM NpU3MblI
P https://m.edsoo.ru/482d3f51
64 KoHTposibHan paboTa no Teme "O6bEMbI Bubnnoteka LLOK
MHOrorpaHHMKoB" https://m.edsoo.ru/28a6573¢
MNoBTopeHue, 0606LEHNE
65 cuctemaTusauma 3HaHu. MNocTpoeHue Bubnnorexa LIOK
o ! . P https://m.edsoo.ru/098bedad
ceyeHuit B MHOrorpaHHuKe
MosTopeHue, 0b60bLeHME Bubnnoteka LIOK
66

cMcTemaTtusauma 3HaHui. BoluncneHune
PacCTOAHUMN: MeXKAY ABYMSA TOYKaMM, OT

https://m.edsoo0.ru/f7792ba9
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TOYKM OO I'IpﬂN\Oﬁ, OT TOYKM A0 NNOCKOCTH,
meXxay CKpewmnBarowmmmnca npaMmbiMn

67

MNTorosas KOHTPOAbHasA paboTa

Bubanoteka LOK
https://m.edsoo.ru/b9146bc0

68

MNoBTopeHue, 0606LLEHNE
cuUcTemaTtusaumaA 3HaHMIA. BbluncneHne
YFN0B: MeXA4y CKpelLMBaoWmMMmca
NPAMbIMU, MEXKAY NPAMON U NNOCKOCTbIO,
ABYTrpPaHHbIX Yr10B, YI10B MexXAay
MNZTOCKOCTAMMU

Bubanoteka LOK
https://m.edsoo.ru/56765e8b

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KNACC

KonnyecTso 4acos
[JaTa INeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHusn obpasoBaTesibHble pecypcbl
paboTbl paboTbl

1 Coepa v Wwap: ueHTp, pagnyc, amameTp; 1 Bbubnnoteka LLOK
naoLlWaab NOBEPXHOCTU chepbl https://m.edsoo.ru/0341bc2b
B3aumHoe pacnonoxeHue coepbl u

2 NIOCKOCTM; KacaTeNbHaA NNOCKOCTb K 1 bubsworera LIOK

! https://m.edsoo.ru/bed12a43
cdepe; nnowagb chepbl

3 N306parkeHune cdepsbl, Wapa Ha 1 Bubnnoteka LLOK
nnaockoctu. CeyeHus wapa https://m.edsoo.ru/bc15f712
UnnnmHapuyeckasa noBepxHOCTb,

4 obpasyoLmne LMANHLPUYECKON 1 Bubnnoteka LLOK
MOBEPXHOCTM, OCb LIMANHAPUYECKOM https://m.eds00.1ru/6054b8c1
NOBEPXHOCTH
UmnmHap: ocHoBaHMA n 6oKkoBas

5 NoBepXHOCTb, 06pasytoLLas 1 OCb; 1 Bubnnoteka LLOK
naowaab 60KOBON M NOAHOM https://m.edsoo.ru/188{6216
NOBEPXHOCTH

6 MN306parkeHre LMaMHAPa Ha NJIOCKOCTH. Bubauoteka LIOK

.. 1
Pa3sépTka umanHapa. CeuerHus https://m.edsoo.ru/016e25¢eb
UMANHAPA (NIOCKOCTLIO, NapanienbHon



https://m.edsoo.ru/188f6216
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UM NeprneHaNKYAAPHOM OCU LUANHAPA)

KoHunyeckas noBepxHOCTb, 0bpasytowue

Bubnnoteka LOK

7 KOHWYECKOW NOBEPXHOCTU, OCb U
P . https://m.edsoo.ru/c94ba09b
BEPLUMHA KOHWYECKOW NOBEPXHOCTU
KoHyc: ocHOBaHMe 1 BEpPLUUHA,
8 obpasytoLan 1 ocb; naowanb 60KoBoM U bubamorexa LIOK
P yv H s Aothad https://m.edsoo.ru/897dd3b2
NOJIHOM NOBEPXHOCTH
YceuéHHbI KOHYC: 0b6pasytoLme u
9 BbICOTAa; OCHOBa:MH 7 F;OKVOB:-:I bubamorexa LIOK
’ https://m.edsoo.ru/1468bab3
NOBEPXHOCTb
MN306parkeHne KoHyca Ha NJOCKOCTMU.
Pa3BépTKa KoHyca. CeyeHUA KOHyCa
10 (nnocKkocTblo, napannensHom bubamoreka LIOK
» nap . https://m.edsoo.ru/Obdelbe8
OCHOBAHWIO, U MNIOCKOCTbIO, NPOXOAALLEN
yepes BepLUMHY)

1 KombunHauua ten BpalleHns u Bbubnnoteka LLOK
MHOrOrpaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, ONMcaHHbI OKOJI0

12 coepbl; chepa, BNMCaHHAA B bubamorexa LIOK

pbl, coepa, https:/m.edso0.ru/0b136158
MHOFOTrpaHHWK MU B TENIO BPaLLLEHMSA

13 MNMoHaTne 06 06béme. OCHOBHbIE Bbubnnoteka LOK
cBOMCTBa 06BLEMOB TeN https://m.edsoo.ru/26a03fb7

14 O6bEM UMNMHAPaA, KoHyca

bubanorteka LLOK



https://m.edsoo.ru/26a03fb7
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https://m.edsoo.ru/5513d87b

bubanoteka LLOK

15 O6bém wapa 1 naowagb chepbl
P Waae coep https://m.edsoo.ru/d189bde2
MopobHble TeNla B NpocTpaHCcTBe.
16 CooTHOLWEeHMA MexXay NaoLaagamm Bubnumoteka LOK
noBepxHocTen, 06 bEMamm NoA06HbIX https://m.edsoo.ru/810cfleb
Ten
17 KoHTposibHan paboTa no Temam "Tena Bubnmoteka LLOK
BpaweHua" n "Obbembl Ten" https://m.edsoo.ru/4a33a8ab
18 BeKTop Ha N/IOCKOCTM U B NPOCTPAHCTBE Bubnmoreka LIOK
P poctp https://m.edsoo.ru/5caefclb
19 CnorkeHune n BblYMTAHNE BEKTOPOB bubamoreka LIOK
P https://m.edsoo.ru/23f4f089
20 YMHOKeHMe BEKTOPA Ha YNCNO Bubamoreka LIOK
P https://m.edsoo.ru/dee379¢b
PasnoxeHune BeKTopa no Tpém
21 HeKoMNAaHapHbIM BekTOpam. MNMpasunno bubamoreka LIOK
P pam. 1ip https://m.edsoo.ru/a28fd74e
napannenenunesa
PeweHue 3apay, cBA3aHHbIX C
. . Bubnunoteka LOK
22 npuMeHeHnem NpPasua 4ENCTBUMN C

BEKTOpPamu

https://m.edsoo.ru/5a827900



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb

KoopAanHaTHO-BEKTOPHbIM MeTog, npu

Bubanoteka LLOK

23
peLlIeHn reoMeTpruyecKmx 3aaa4 https://m.edsoo.ru/d3alfe30
MpamoyronbHan cMcTeMa KoopAMHaT B
24 npoctpaHcTee. KoopanHaTbl BEKTOpa bubamorexa LIOK
poctp ) + NOOPA pa. https://m.edsoo.ru/48db7058
MpocTelilwme 3aa4m B KOOPAMHATAX
55 Yron mexay sektopamu. CKanapHoe Bubnmoteka LLOK
npousseaeHue BEKTOpOB https://m.edsoo.ru/725¢effc4
26 BbluncneHue yrnos mexay npambimm n Bbubnnoteka LLOK
NAOCKOCTAMM https://m.edsoo.ru/8efbe78e
27 KoHTpo/ibHas paboTta no teme "BeKTopbl bubanoteka LLOK
M KoopAMHaTbl B NpocTpaHcTee" https://m.edsoo.ru/77c¢22fc5
MoBTOpeHune, 0606LLeHNE 1
)8 cucremaTusauma 3HaHUN. OCHOBHble Bubnumoteka LOK
durypsbl, paKTbl, TEOpeMbl Kypca https://m.edsoo.ru/1780basd
NAAHUMETPUM
MoBTOpeHue, 0606LLeHME 1
29 cucremaTusauma 3HaHUN. OCHOBHble Bubnumoteka LIOK
¢durypsbl, GaKTbl, TEOpeMbl Kypca https://m.eds00.1u/078cd184
NAAHUMETPUM
MoBTOpeHue, 0606LeHNE U
30 cucTemaTusauma 3HaHUi. 3agaun Bubamorexa LIOK
4 -2oA https://m.edsoo.ru/7491efe0
NAAHUMETPUM U METOAbI UX PeLLeHUs
31 MosTOpeHune, 0606LeHNE 1

cucTemaTtusalma 3HaHMIA. 3a4a4m

Bubnnoteka LLOK



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/8efbe78e

NAAHUMETPUN N METObl UX peLUEeHNA

https://m.edsoo.ru/4dffda97

MosTOpeHune, 0606LeHNEe 1
cMcTemaTtusauma sHaHun. OCHOBHble

Bubnnoteka LOK

32 1
durypsol, GaKTbl, TeOpembl Kypca https://m.edsoo.ru/74b2ad91
cTepeomMeTpun
Bubnnoteka LLOK
33 NToroBan KOHTpPO/IbHanA paboTa 1
P P https://m.edsoo.ru/ec24dfc2
34 MoBTOpeHune, 0606LLeHNE U 1 Bubnumoteka LOK
cMcTemaTmsaumsa 3HaHUM https://m.edsoo.ru/f465d10e
OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 34



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/f465d10e

NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMDbI
10 KNIACC
Kop, . .
MpoBepsiemble NpeaMeTHbIe pe3y/bTaTbl 0CBOEHMA OCHOBHO 06pa3oBaTe/ibHOM
nposepAemoro
nporpammsbl cpegHero obuero obpasoBaHus
pesynbTaTta
7 feomeTpun
7.1 OnepupoBaTb NOHATUAMM: TOUKA, NPAMas, NJIOCKOCTb
- MPUMEHATb aKCUOMbI CTEPEOMETPUN N CNEACTBUA U3 HUX MPU PeLLeHMm
’ reomeTpuyecKkux 3agau
23 OnepupoBaTb NOHATUAMMU: NAapPaNNENbHOCTb U NEePNeHANKYNAPHOCTb NPAMbIX U
’ naockocTen
24 KnaccnéoumumpoBaTb B3aMMHOE Pacno/IoKeHMe NPSAMbIX U MIOCKOCTEN B
' npocTpaHcTBe
OnepupoBaTb NOHATUAMM: ABYTrPaHHbIN Yro, rpaHu ABYyrpaHHoro yraa, pebpo
7.5 [ABYrPaHHOrO yrna, IMHeNHbIN Yyro AByrpaHHOro yrnaa, rpagycHas mepa
ABYrpaHHoOro yrna
76 OnepupoBaTb NOHATUAMM: MHOTOTPAHHUK, BbIMYK/bIA U HEBbLINYKAbIN
' MHOTOrPaHHMK, 3/IEMEHTbI MHOFOrpaHHMKa, NPaBUJIbHbIN MHOTOrPaHHUK
- PacnosHaBaTb OCHOBHbIE BUAbl MHOFOrPaHHMKOB (NMpamnaa, Npusma,
’ NPSAMOYroNbHbIMA Napannenenunen, Kyo)
KnaccuomumpoBaTb MHOrorpaHHMKM, BbiIbMpas OCHOBaHUA ANA KnaccupuKkaumm
7.8 (BbINYKAbIE M HEBLIMYK/IbIE MHOTOTPaHHUKK, NPaBU/IbHbIE MHOTOTPaHHUKN,
NPSIMbIE WU HaK/IOHHbIE NPU3MbI, Mapannenenunebl)
7.9 OnepnpoBaTb NOHATUAMM: CEKYLLASA NNOCKOCTb, CEY4EHME MHOTOrpaHHUKOB
210 O6bACHATb NPUHLMIMbI NOCTPOEHMUA CEYEHUI MHOTOrPaHHUKOB, UCMO/b3YA METO/,
' cnepos
CTpouTb CeYEeHU MHOTOrPaHHNUKOB METOIOM CNel0B, BbINOAHATL (BbIHOCHbIE)
7.11 NAOCKUNE YepTeXM U3 PUCYHKOB NPOCTbIX 06 bEMHbIX GUTyp: BUA CBEPXY, COOKY,

CHU3Y




7.12

PelwaTb 3a434m Ha HAXOXKAEHUE TEOMETPUYECKUX BEZIMUMH MO 06pasuam nnm
aNropuUTMam, NPUMEHSAA U3BECTHbIE aHAIMTUYECKME METOAbI NPU PeLLEHNN
CTaHAAPTHbIX MaTeMaTUYeCKMX 33434 HA BbIYNC/IEHME PACCTOAHUN MeXAY ABYMSA
TOYKAMM, OT TOUYKM A0 NPAMOM, OT TOUKM A0 NJOCKOCTU, MeXAY
CKPEeLMBAOLWMMMNCA MPAMbBIMUI

7.13

PeluaTtb 3a434M Ha HAXOXKAEHNE TEOMETPUYECKUX BESIMUMH MO 06pasLam Uam
aNropuTMam, NPUMEHSAA U3BECTHbIE aHAaNIUTUYECKME METOAbI NPU peLleHnn
CTAHAAPTHbIX MaTeMaTUYECKMX 33434 HA BblUMC/IEHME YIIOB MEXAY
CKPELMBAIOLMMUNCA MPAMbIMU, MEXKAY NPAMON 1 NIOCKOCTbIO, MeXAY
NJIOCKOCTAMM, ABYrPAHHbIX YI/10B

7.14

BbluncaaTb 06BEMbBI M NJIOLLAAN NOBEPXHOCTEN MHOFOIrPaHHUKOB (Npu3ma,
nupammaa) c npumeHeHMem Gopmy, BbIYUCAATb COOTHOLLEHNS MEXKAY
naoWaaamm noBepxHocten, 06vEMamMmn Nog006HbIX MHOTOTPaHHMKOB

7.15

OnepurpoBaTb NOHATUAMW: CUMMETPUA B NPOCTPAHCTBE, LLEHTP, OCb W NJI0CKOCTb
CUMMETPUMU, LLEHTP, OCb U NIOCKOCTb CUMMETPUU GUTYPBI

7.16

M3BnekaTb, Npeobpa3oBbIBaTb U MHTEPNPETUPOBATL MHGOPMALMIO O
NPOCTPAHCTBEHHbIX FTEOMETPUYEcKMX Gurypax, NpeacTaBNeHHY0 Ha YepTexKax u
pUCYHKax

7.17

MpUMeHATb reomeTpuYecKkme GaKkTbl A41A PELEHNA CTEPEOMETPUYECKUX 33434,
npeAnonaratowmx HECKONbKO LAros peLleHus, ecam yCa0BuA NPUMeHeHuA
3a4aHbl B ABHOM dopme

7.18

MpMMEHATb NpoCTeNWNe NPOrpamMmMHbIe CPEACTBA U 3NEKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPU PELLEHMUU CTEPEeOMETPUYECKMX 3a4ad

7.19

MpuBoAUTbL NPUMEPbI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HM,
pacno3HaBaTb NPOAB/EHME 3aKOHOB FEOMETPUM B UCKYCCTBE

7.20

MpUMeHATb NoNyYeHHble 3HaHMA Ha NPaKTUKe: aHaIM3MpPOoBaTb peasbHble
CUTYaLMKN U NPUMEHATb U3YYeHHble MOHATUA B NPOLILecce NMOUCKa peLleHna
mMmaTemaTUyeckn chopmyMpoBaHHON Npobaembl, MOAENNPOBATb peasbHble
CUTYaLMK Ha A3bIKe reoOMeTpUK, UccnesoBaTb NOCTPOEHHbIE MOAENM C
MCMONb30BaHNEM FrEOMETPUYECKMX MOHATUI 1 Teopem, annapaTta anrebpsi,
pewaTtb NpakTUYeckne 3a4aumn, CBA3aHHbIE C HAXOXKAEHNEM reoMeTPUYECKUX
BE/INUYMNH

11 KNACC




Kog

MpoBepsemble NpegMeTHble pe3y/bTaTbl 0CBOEHMSA OCHOBHOM 06pa3oBaTe /ibHOM

npoBepsAemoro
nporpammsl cpegHero obuwero o6pasoBaHus
pesysibraTta
6 FeomeTpua
OnepunpoBaTb NOHATUAMM: LUINHAPUYECKAA NOBEPXHOCTb, 06pasytowme
6.1 UMANHAPUYECKOW NOBEPXHOCTU, LUANHAP, KOHUYECKan NOBEPXHOCTb,
ob6pasytoLme KOHNYECKON NOBEPXHOCTU, KOHYC, chepmnyeckan NOBEPXHOCTb
6.2 PacnosHaBaTb Tena BpalweHna (LMANHAP, KOHYC, cdepa v wap)
6.3 O6bACHATb CNOCObbLI NONYYEHUA TEN BPALLEHNA
6.4 Knaccnoumumnposatb B3aMmHoe pacnosoxeHune chepbl U NIOCKOCTH
OnepurpoBaTb NOHATUAMM: LLIAPOBOWN CErMEHT, OCHOBaHME CEerMeHTa, BbICOTA
6.5 CErMeHTa, LWapoBOW C/I0M, OCHOBAHME LLIAPOBOro C/10A, BbICOTA LLIAPOBOro C/101,
LLIAPOBOM CEKTOp
6.6 Bbluncnate 06bEMBI M NAOWAAN NOBEPXHOCTEN TE/ BPALLEHUSA, FEOMETPUYECKMX
' TeN c npumeHeHnem Gopmyn
6.7 OnepunpoBaTb NOHATUAMM: MHOTOTPAHHUK, BNMUCAHHbLIN B cHepy U ONUCAHHbIN
| oKoso cdhepsbl, chepa, BNIMCAHHAA B MHOTOTPAHHWUK WKW TENO BPaLLLEHUA
6.8 Bbl4MCNATE COOTHOLWEHMA MEXAY NIOLWAAAMN NOBEPXHOCTEN M 06BEMaMMU
' NoAO6HbIX Ten
6.9 N306paxaTb M3ydyaemble GUrypbl OT PYKU U C NPUMEHEHMEM NPOCTbIX YEPTEKHbIX
' MHCTPYMEHTOB
6.10 BbINONHATL (BbIHOCHbIE) NJIOCKME YEPTEKMU U3 PUCYHKOB NPOCTbIX 06 BEMHbBIX
| duryp: Buz ceepxy, cboky, CHU3Y; CTPOUTb CEYEHUA Ten BpaLLeHMA
M3BneKaTb, MHTEPNPETUPOBATb M NPeobpPa3oBbIBaTb MHGOPMALLUIO O
6.11 NPOCTPAHCTBEHHbIX FeOMeTPUYECKUX pUrypax, NpeacTaBAeHHYIO Ha YepTexax v
pUCYyHKax
MpuUMeHATb reomeTpuyeckmne GakTbl ANA peleHnsa CTepeoMeTPUYECcKUX 3a4ad,
6.12 npeanosiaraloWwmx HECKO/IbKO LLIAroB peLeHna, ecam yciioBua NpumMmeHeHua
3afaHbl B ABHOW popme
6.13 OnepupoBaTb NOHATMEM: BEKTOP B NPOCTPaHCTBE
6.14 BbINONHATD AEMCTBUA CNOMKEHUA BEKTOPOB, BbIYUTAHUA BEKTOPOB U YMHOXKEHMUA

BEKTOpPa Ha 4ncno, 06'bF|CHFITb, KaKMMW CBOMCTBAMM OHU O6/'|3,El,aIOT




6.15

anMEHﬂTb npasunio0 napannenenmnena npn C1oXXeHnMn BeEKTopoB

6.16

OnepunpoBaTb NOHATUAMMU: AEKAPTOBbI KOOPAMHATbI B MPOCTPAHCTBE, BEKTOP,
MOJAY/b BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATbLI BEKTOPA, YrOa MeXKay
BEKTOpamM, CKafiApHOe Npou3BeaeHne BEKTOPOB, KOJIIMHeapHbIe 1
KOMMNaHapHble BEKTOPbI

6.17

HaxoguTb CyYMMY BEKTOPOB U nNnpounssBegeHne BEKTOPA Ha YNCNIO, Yo MexXay
BEKTOPaMWu, CKanAapHoe nponsseaneHune, paCcknagbiBaTb BEKTOP NO ABYM
HEKON/INHEAPHbIM BEKTOPaM

6.18

3a4aBaTb NA0CKOCTb YPaBHEHMEM B AIE€KAaPTOBOM CUCTEME KOOPAMHAT

6.19

Pewatb npocTeiilive reomeTpmyeckme 3a4aum Ha NpUMmeHeHne BEKTOPHO-
KOOpAUWHaATHOro meToda

6.20

Pewatb 3aaumn Ha LOKa3aTeNbCTBO MaTEMATUUYECKMX OTHOLIEHUI U HaXoXAeHMeE
reoMeTpUYECKUX BEIMYUH MO 06pasL,am MAK aAropuTMam, MPUMEHAN U3BECTHblE
MeTOoAbl MPU PeLleHMM CTaHAAPTHbIX MaTeMaTUYeCKUX 3a4au

6.21

MpUMeHATb NpoCcTeLIne NPorpamMmmMHbIe CPEACTBA U 3/EKTPOHHO-
KOMMYHMKALMOHHbIE CUCTEMBI MPU PELIEHUMN CTePEeOMEeTPUYECKMX 3aau

6.22

anBOAI/ITb npumMmepbl maTeMaTUYeCKUX 3aKOHOMepHOCTEI\;1 B npupoae 1 XU3Hny,
pPacno3HaBaTb NpoAB/IEHNE 3aKOHOB reOMeTPUKN B UCKYCCTBE

6.23

MPUMEHATb NOMYYEHHbIE 3HAaHWUA HA NPaKTUKE: aHAaIM3MPOBATL peasibHble
CUTYaLMMN U MPUMEHATb U3YyUYEHHbIE NOHATUA B MPOLLECCE NOUCKA pelleHun
MaTemaTMyeckmn chopmMyMpoBaHHOMN Npobaemsl, MOAENNPOBATL pPeabHble
CUTyaLMM Ha A3blKe reOMETPMM, UCCNea0BaTb NOCTPOEHHbIE MOAEAN C
MCNo/Ib30BaHWEM reOMEeTPUYECKMX NOHATMI U Teopem, annapaTa anrebpbl,
peLlaTb NpPaKTUYeCKMe 3aa4K, CBA3aHHbIE C HAXOKAEHUEM reOMEeTPUYECKNX
BE/NMYMH




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KJTACC

Kog

MpoBepaembili 3N1EMEHT COAEPMKAHMA

FeomeTpua

7.1

OcHoOBHble NOHATUA cTepeomMmeTpumn. ToukKa, npAamaan, N10CKOCTb, NPOCTPAHCTBO. MoHsTHe 06
dKCMOMATUHECKOM NOCTPOEHUUN CTEPEOMETPUN. aKCUOMbI CTEPEOMETPUN N CNeaACTBUA U3 HUX

7.2

B3anMmHOe pacnonoxKeHune NPsAMbIX B MPOCTPAHCTBE: NepeceKatowmecs, napannenbHblie 1
cKpelmBaoLwmeca npamble. MapannenbHOCTb NPAMbIX U NIOCKOCTEN B MPOCTPaAHCTBE:
napansienbHble NpAMble B MPOCTPaHCTBE, NapannesibHOCTb TPEX NPSAMbIX, Napanne/ibHOCTb
NPAMOI 1 NIOCKOCTU. YI/bl C COHANPaB/IeHHbIMWU CTOPOHAMMU, YTON MeXKAY NPAMbIMU B
npocTpaHcTae. MapannenbHOCTb NIOCKOCTEN: NapanesibHble NI0CKOCTU, CBOMCTBA
napannenbHbIX NaockocTen. MpocTeliwmne NPoCTPaHCTBEHHbIE PUTYPbl Ha NIOCKOCTHU:
TeTpasap, kyb, napannenenunen, NOCTPOEHUE CEYEHNI

7.3

MepneHANKYNAPHOCTb NPAMOM M NAOCKOCTU: NePNeHANKYIAPHbIE NPSMbIE B NMPOCTPAHCTBE,
npsmble napansenbHble U NeprneHaNKyAApPHbIE K NAOCKOCTH, MPU3HAK NepneHauKyNapHOCTH
NPAMOI 1 NIOCKOCTKN, TEOPEMA O NPAMOI NepneHANKYNSPHON NAOCKOCTU. YIbl B
NMPOCTPAHCTBE: Yroa MeXAy NPsiMON M MJIOCKOCTbIO, ABYFPaHHbIN YroJ, IMHENHbIN Yyro
OBYrpaHHoro yrna. MNepneHaAnKYAAp U HAKNOHHbIe: PacCTOSIHME OT TOYKM 4,0 NAOCKOCTH,
paccToAaHMe OT NPAMON A0 NIOCKOCTU, MPOEKLUMSA GUTYPbl Ha NIOCKOCTb.
MepneHANKYNAAPHOCTb MJIOCKOCTEN: MPU3HAK NEePneHANKYNAAPHOCTM ABYX M/IOCKOCTEN.
Teopema o Tpéx nepneHAMKynspax

7.4

MoHATHE MHOrOrpaHHWKa, OCHOBHbIE 3/1EMEHTbl MHOTOrPaHHMKa, BbINYK/bIE U HEBbINYK/bIE
MHOTrOrpaHHMKKM, pa3BEPTKAa MHOrorpaHHMKa. Mpuama: n-yronbHas Npusma, rpaHu u
OCHOBaHMA NPU3MbI, MPAMas U HaK/JIOHHaA NPMU3Mbl, BOKOBAA M NOJIHAA NOBEPXHOCTb NPU3MbI.
Mapannenenunen, NPAMOYrobHbIi Napannenenunes u ero CBoncTea. NMupammaa: n-yroabHas
nuMpammaa, rpaHu U OCHoBaHWeE NMpamuabl, 6OKOBas U NOAHAA NOBEPXHOCTb NMMPaMUAbI,
npaBu/bHan M yceYEHHaA NUpaMMAa. INeMeHTbl NPU3Mbl U Nupamuabl. NpaBuabHble
MHOTrOrpaHHUKMK: NOHATUE NPABMUIbHOIO MHOTFOrpaHHUKa, NpaBu/ibHaA NpM3ma M NpaBuibHan
nupamuaa, NpaBuabHaA TpeyrosibHas NMpPamuaa U NPaBuUAbHbIN TeTPAsAp, Kyo.
MpeacraBneHne o NPaBUAbHbIX MHOFOrPaHHMKax: OKTasap, A40AEKA3Ap U MKocasgpyrue
CeueHus NpM3mMbl M NUPaMUAbI

7.5

CMMMeTpPUSA B MPOCTPAHCTBE: CUMMETPUA OTHOCUTENIbHO TOYKM, MPAMOW, MNOCKOCTH.
371eMeHTbl CUMMETPUN B MMpammuaax, napaaienennnenax, NPasuabHbIX MHOrOrpaHHMKax

7.6

BbluMCieHNe 31eMeHTOB MHOTrOrpaHHUKOB: pEbpa, AnaroHanu, yrabl. Naouwaas 60KoBoM
NOBEPXHOCTM M NOAHON NOBEPXHOCTU NPAMOI NPM3MbI, NAOLAAb OCHOBaHWUI, Teopema 0




6OKOBOI MOBEPXHOCTM NPAMON Npu3mbl. MNnowasb 6O0KOBOM NOBEPXHOCTU N MOBEPXHOCTU
NpPaBWIbHOM NMpPaMnabl, TEOpPeMa O NAOWAAM YyCeYEHHOM NMpamuabl. MoHATUE 06 06béMme.
O6bEMm Nnpammabl, NPU3MbI

MoaobHble Tena B npocTpaHcTee. COOTHOLIEHUA MeXAy MAOoLaAAMMN NMOBEPXHOCTEN,

7.7 .
06béMamum noaobHbIX Ten
11 KNACC
Kog, MpoBepsaemMbl 3NeMeHT coAepKaHuA
6 FeomeTpua
UnnanHppuyeckas noBepxHOCTb, 0b6pasyroLLme LMANHAPUYECKOW NOBEPXHOCTH, OCb
6.1 LMANHAPUYECKON NoBEPXHOCTU. LlnmHap: ocHoBaHMA 1 6oKOBas NOBEPXHOCTb,
ob6pasytoLLas 1 ocb, Naowaab 6OKOBON M NONHOM NOBEPXHOCTH
KoHunyecKas noBepxHOCTb, 06pasytolme KOHMYECKOM NOBEPXHOCTH, OCb U BEPLUMHA
6.2 KOHWYeCKoW NOBEePXHOCTU. KOHYC: 0OCHOBaHWe U BepLlIMHa, 06pasytoLLas 1 ocb, Naolaab
' 60KOBOI1 U MOSIHOM NOBEPXHOCTU. YCEUYEHHbBIM KOHYC: 06pasytoLLme 1 BbICOTA, OCHOBAHMUA U
60KOBaA NOBEPXHOCTb
6.3 Coepa v Wwap: ueHTp, paguyc, oMameTp, Naowaab noBepxHoctTy cdepbl. B3anumHoe
' pacnonoxeHune chepbl U NAOCKOCTHU, KacaTesibHaA NAOCKOCTb K chepe, naowaab chepbl
6.4 N306pakeHune Ten BpalLleHMs Ha NAOCKOCTU. Pa3BépTKa LMAMHAPA M KOHYyCa
6.5 KombuHauuu Ten BpaLLleHMA 1 MHOTOrpaHHMKOB. MHOrOrpaHHMK, ONUCcaHHbI OKOM0 chepbl,
' chepa, BNMCAHHAA B MHOTOrpaHHWUK, UKW TENO BPaLLLEHUA
MNMoHAaTne 06 06béMe. OCHOBHble cBOICTBA 0OBEMOB Tesl. Teopema 06 06béEme
6.6 NPAMOYroabHOro Nnapanaenenunena U cneactsma ns Heé. O6BvEM LMANHAPA, KOHYca. O6BEM
Wwapa u naowaap chepobl
6.7 MNoaobHble Tena B NpocTpaHcTee. COOTHOLIEHUSA MeXAy NAOLWaLAMMN MOBEPXHOCTEN,
' 06bEMamu Nof06HbIX Ten
6.8 CeyeHusa uunmHapa (NnapannenbHo 1 NepneHgUKyAsPHO 0CK), CeYeHMA KOHYca
' (napannenbHoe 0OCHOBaHUIO U NPOXOAALLEE YePEe3 BEPLUMHY), CEYEHUA Wapa
BekTOp Ha NNOCKOCTM M B NpOCTpaHcTBe. CNoXeHNe 1 BblYMTAHNE BEKTOPOB. YMHOXeHNe
6.9 BEKTOpa Ha YMcno. PasnoxeHune BeKTopa No TPEM HEKOMMNIAHApPHbIM BeKTopam. Mpasuno

napannenenunena. PeweHune 3aaay, CBA3aHHbIX C MPUMEHEHWEM MPaBU AeNCTBUN C

BEKTOpPamu




6.10

MpAMoYronbHasa cucTeMa KOopAMHAT B NpocTpaHcTBe. KoopanHaTel BeKTopa. MpocTeiwne
3a4a4M B KoopauHaTax. Yron mexay sektopamu. CKanspHoe npounsseseHne BEKTOPOB.
BbluncneHue yrnoB mexKay NPSIMbIMU U MAOCKOCTAMU. KOOpaMHATHO-BEKTOPHbIN MeTog, npu
peLleHnM reoMeTPUYECKNX 33434




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

Kog,
npoBepAemoro
TpeboBaHUs

Mposepaemble TpeboBaHUA K NpegMeTHbIM pe3ynbTaTaM 0CBOEHUA OCHOBHOM
obpa3oBaTtesibHOM NporpaMmmbl cpeaHero obuiero obpasoBaHusA

BnageHvne meTogamum 40Ka3aTeNbCTB, aAFOPUTMaMM PELLEHNA 3a4a4; YMeHUue
dbopmynmpoBaTh 1 ONepMpoBaTh NOHATUAMMU: ONpeaesieHMe, akcMoma, Teopema,
cneacTeBume, CBOMCTBO, MPU3HaK, A0Ka3aTeIbCTBO, PAaBHOCU/IbHbIE POPMYINPOBKY;
NPUMEHATb UX; YyMmeHne GopmMyMpoBaTb 06paTHOE M NPOTUBOMNONOKHOE
yTBEpPXKAEHME, NPUBOAUTL NPMUMEPBI U KOHTPNPUMEPDI, UCMOJ1Ib30BaTb METOA,
MaTeMaTMUYECKOWN MHAYKUUKU; NPOBOANTb AOKa3aTe/ibHble PacCyKAeHUs nNpu
pelleHnn 3aaa4, OLEHNBATb IOTMYECKYIO MPaBUIbHOCTb PACCYKAEHWUIN; yMeHne
onepupoBaTb NOHATUAMM: MHOMKECTBO, MOAMHOXECTBO, Onepauum Hag
MHOXEeCTBaMM; YMEHME UCMNOJIb30BaTb TEOPETUKO-MHOKECTBEHHbIM annapar aas
ONMCaHWNA peanbHbIX MPOLECCOB U ABAEHWUI U NPU pelLleHnn 3aa4, B TOM Ymcae
U3 ApYyrux y4ebHbIX NPeaMeToB; YMEHUE ONepupoBaTb NOHATUAMMK: rpad,
CBA3HbIV rpad, AepeBo, UMK, rpad Ha NNOCKOCTU; YyMEHMeE 3a4aBaTb M ONUCHIBATbL
rpadbl pasnMUYHbIMK cnocobamu; NCNosib3oBaTb rpadbl NPU peleHnmn 3agau

YMeHue onepupoBaTb NOHATUAMM: HaTypPasIbHOE YMC/O, LEeNIoe YNCNO, CTEMNEHb C
LeNblM NoKasaTenem, KOpeHb HaTypPaibHOW CTeMNeHU, CTENEHb C PaLMOHAbHbIM
rnokasaTenem, cTeneHb ¢ AeNCTBUTENbHBIM MOKa3aTenem, 1orapnudm ymcna,
CUHYC, KOCUHYC U TaHTeHC NPOM3BOJIBHOTO YKC/1a, OCTATOK MO MOAY/IO,
paLMOHaNIbHOE YNCAO0, NPPALMOHANBHOE YNCN0, MHOMXKECTBA HATYpPasibHbIX,
LENbIX, PaLMOHA/bHBIX, AENCTBUTENbHbIX YNCEN; YMEHWNE UCMONBb30BATb
NPU3HaKW AENMMOCTU, HAUMEHbLLMI 0BWMIA AenmTenb U HaMmeHbluee obliee
KpaTHOe, anropuTm EBKAMAA Npu peleHmmn 3a43a4; 3HAKOMCTBO € PasIMYHbIMU
NO3ULMOHHBIMW CUCTEMAMMU CYNCNIEHNA; YMEHWNE BbINOJIHATL BblYMC/IEHNE
3Ha4YeHu 1 NpeobpasoBaHMA BbIpaXKEHWUN CO CTENEHAMM U orapudmamm,
npeobpasoBaHuna APOOHO-PaALMOHAbHBIX BbIPAXKEHWUI; YMEHWE ONepupoBaThb
NOHATUAMM: NOCNEA0BATENbHOCTb, apudMeTUYECKas Nporpeccus,
reomeTpuyeckan nporpeccus, 6eckoHeyHo ybbiBatoLwan reomeTpmyeckas
nporpeccus; ymeHue 3a4aBaTb NOC/Ne40BaTe/IbHOCTU, B TOM YMC/IE C MOMOLLLbIO
PEKYPPEHTHBIX GOPMYJT; yMEHUE ONEPUPOBaTb NOHATUAMM: KOMMNJIEKCHOE YMCO,
COMPAYXKEHHbIE KOMMAEKCHbIE YMCNA, MOAY/Ib U aPTYMEHT KOMMNEKCHOIO Yncna,
bopMma 3anmMcK KOMMNAEKCHbIX YNCen (reoMmeTpuyecKasn, TPUrOHOMETPUYECKas U
anrebpanyeckan); ymeTb Npom3BoguTb apudmeTnyeckne 4encTemsa ¢
KOMMIEKCHBIMW YNCNAMU; MPUBOAUTD NPUMEPDLI UCNOJIb30BAHUSA KOMMEKCHbIX
yuces; onepmpoBaTb NMOHATUAMM: MaTpULA 2x2 1 3x3, onpeaenntesib MaTpuLbl,
reoMeTpUYeCcKUii CMbIC/ onpeaennTens

YmeHune onepumnpoBaTb NOHATUAMMWU: paLlMOHA/IbHblE, NPPAUMNOHA/IbHbIE,




nokasaTesnbHble, CTENEHHbIEe, Iorapudmmyeckme, TPUroHOMeTpUYecKme
YPaBHEHMA U HEPABEHCTBA, UX CUCTEMbI; YMEHWE ONEPUPOBATL MOHATUAMM:
TOXAECTBO, TOXAECTBEHHOE Npeobpa3oBaHmne, ypaBHEHUE, HEPABEHCTBO,
CUCTEMA YPaBHEHUI U HEPABEHCTB, PAaBHOCU/IbHOCTb YPAaBHEHW, HEPABEHCTB U
CUCTEM; YMEHME peLlaTb YPaBHEHWS, HEPABEHCTBA U CUCTEMbI C MOMOLLbIO
pa3NnyHbIX NPUEMOB; peLLaTb YPaBHEHWUA, HEPABEHCTBA U CUCTEMbI C
napameTpom; NPUMEHATb YPAaBHEHUA, HEPABEHCTBA, X CUCTEMbI A1 peLleHnn
MaTeMaTMYeCKMX 33434 U 3aa4 U3 pas/IMyHbIX 0bnacTei HayKn 1 peasbHOM
HKU3HU

YMmeHue onepnposaTtb NOHATUAMM: GYHKUMA, YETHOCTb GYHKUMMN, NEPUOANYHOCTD
bYHKLMW, OrpaHNYeHHOCTb GYHKUMMN, MOHOTOHHOCTb GYHKLMM, IKCTPEMYM
dYHKUMM, HanbosblLee N HaMMeHbLLIee 3HaYeHMA GYHKLMKN Ha NPOMEXKYTKE,
HenpepbIBHaA GYHKLMA, acCUMNTOTbI rpaduKa GyHKLMK, NepBas u BTopas
npou3BoAHan GyHKLUKN, FeOMETPUYECKUIA U GU3NYECKUIA CMbIC/ NPOU3BOAHON,
nepsoobpasHas, onpeaenéHHbIA MHTErpan; yMeHue HaxoamuTb aCUMNTOTbI
rpaduKka GyHKUUN; YMEHME BbIYUCAATL NPOM3BOAHbBIE CYMMbI, NPOU3BEAEHMA,
4YaCTHOro M KOMMNO3ULUKN QYHKLMIA, HAXOAUTb YPaBHEHME KacaTe/lbHOM K rpaduky
bYHKLMK; yMEeHME HaxoaAnTb NPOU3BOAHbIE 31IeMeHTapPHbIX GYHKUNUI; ymeHne
MCMNONb30BaTb NPOMU3BOAHYIO AN1A UCCAefoBaHUA GYHKLWIA, HAXOAUTb
HanbosbluMe U HaMMeHbLUME 3HAYEHUA GYHKUMIA; CTPOUTD rPadmKm
MHOTOY/IEHOB C UCMO/Ib30BaHMEM annapaTta MaTeMATUYECKOro aHan3a;
NPUMEHATb NPOU3BOAHYIO AN HAXOXKAEHWUA HAUAYULLETO PELEeHUs B
NPWKNALHbIX, B TOM YMC/Ie COLMAaNbHO-3KOHOMMNYECKUX U PUSNYECKUX 3a4a4aX;
Haxo4MTb NAOWAAN N 06bEMbBI GUTY C MOMOLLLbIO MHTErPana; NPUBOAUTL
npYmepbl MaTEMATUYECKOrO MOAEANPOBAHMA C NOMOLLbIO AnddepeHunanbHbIX
YypaBHEHUN

YMeHue onepmupoBaTtb NOHATUAMM: rpaduK dyHKuMKM, obpaTHaa GyHKLMA,
KOMMO3nuMA GyHKUMNA, TMHENHaA GYHKLUMA, KBagpaTUYHaa GyHKUMA,
paunoHanbHaa GYHKLUMA, cTENEeHHAA GYHKLMA, TOUTOHOMETpPUYECKNE GYHKLUMM,
ob6paTHble TPUrOHOMETpUYEeCcKMe GyHKUUMK, NOKa3aTeNbHasA U norapudmuyeckas
OYHKUMM; YMEHMEe CTPOUTb rpaduKmn nayyeHHbIx pyHKUMN, BbINOAHATD
npeobpasoBaHuA rpadmkoB GYHKLUUI, UCMOJIb30BaTb rPaPUKKN A8 U3YYEHUS
NPOLLECCOB M 3aBUCUMOCTEN, NPW peLeHMM 3a4a4 U3 ApYrnX y4ebHbIX NpeameToB
M 3334 U3 peasibHOM }KMU3HU; BbipaXKaTb GOPMYIaMM 3aBUCUMOCTU MEXKIY
BE/IMYMHAMMU; UCMOb30BaTb CBOMCTBA U FpaduKm GYHKLMIA ANA peLleHmn
YPaBHEHWI, HEPABEHCTB U 33434 C NapameTpamu; N306parkatb Ha KOOPANHATHOW
MJ0CKOCTM MHOXECTBA peLleHNi ypaBHEHUIA, HEPABEHCTB U NX CUCTEM

YMeHMe peLlatb TEKCTOBbIE 3a4a4M Pa3HbIX TUMOB (B TOM YMC/e Ha MPOLEHTI,
4O/ Y 4aCTu, Ha ABUKEHME, paboTy, CTOMMOCTb TOBApOB U YCAYT, Haor K,
3a4a4M 13 061acTn ynpaBAEHUA IMYHbIMU U CEMENHBIMU PUHAHCAMM);
COCTaB/IATb BbIPAXKEHUS, yPaBHEHUSA, HEPABEHCTBA U UX CUCTEMBI MO YC/I0BUIO
3aZ,a4M, UCcNesoBaThb NOJIYYEHHOE pelleHre M OLeHNBaTb NpPaBaonoaobHoCTb
pe3ynbTaToB; yMeHWEe MOAEANPOBATb PeasbHble CUTyaLMmM Ha A3blKe




MaTeMaTUKN; COCTaBNATb BbIPaXKeHUs, ypaBHEHUSA, HEPaBEHCTBA U UX CUCTEMBI NO
YCNOBMIO 3a4a4K, UCCNeaoBaTb NOCTPOEHHbIE MOAEAN C UCMONb30BaHNEM
annapata anrebpbl, MHTEPNPETUPOBATb NOAYYEHHbIN pe3yabTaT

YMeHune onepunpoBaTtb NOHATUAMMU: cpegHee apuPpmMmeTMyeckoe, MeanaHa,
Hamnbobluee U HAMMEHbLLEe 3HAYEHUS, pa3max, AMCNepcus, CTaHgapTHoe
OTK/IOHEHWE YNC/IOBOro Habopa; ymeHMe U3BNeKaTb, UHTEPNPETUPOBaTL
nHpopmaumio, NnpeacTaB/ieHHYo B Tabanuax, Ha gnarpammax, rpadpumkax,
OTpakaloLLyo CBOMCTBA peasibHbIX MPOLLECCOB U ABAEHU; NPeACTaBAATb
MHGOPMALNIO C NOMOLLLbIO TabAWL, U AnarpaMm; UCCAeA0BaTh CTaTUCTUYECKME
[OaHHbIE, B TOM YMUC/IEe C NPUMEHeHNeM rpaduyecknux MeTog0B M 31eKTPOHHbIX
cpencTs; rpadMUeckn nccnenoBaTb COBMECTHbIE HabAoAeHMA C NOMOLLbIO
AuarpaMmm paccenBaHus U IMHENHOM perpeccum

YMeHuMe onepmupoBaTb NOHATUAMM: CIy4alHbIN ONbIT U cay4ainHoe cobbiThe,
BEPOATHOCTb C/Iy4alAHOTO COObITUA; YMEHUE BbIYUCAATL BEPOATHOCTD C
NCMNONb30BaHUEM FPadUUECKNX METOAOB; MPUMEHATb GOPMY/Ibl COXKEHUA U
YMHOeHUA BepoaTHOCTEN, GOPMYNY NOSHON BEPOATHOCTU, dopmyny BepHynnu,
KOMBWHaTOpHble GakTbl U GOPMYbl; OLLEHNBATL BEPOATHOCTM PeasibHbIX
CObbITUI; YyMEHME ONEepPUPOBATbL MOHATUAMM: CNyYaHAA BEINUYMNHA,
pacnpezeneHve BePOATHOCTEN, MaTEMATUYECKOE OXMAaHMe, AUCNEPCUA U
CTAHAAPTHOE OTKJOHEHME CAYHaNHOW BENUYUHDI, PYHKLMM pacnpeseneHumsa 1
NJOTHOCTU PAaBHOMEPHOTO, MOKa3aTeIbHOro U HOPMasIbHOro pacnpeaeneHnii;
YMEHME UCMONb30BaTb CBOMCTBA U3YYEHHbIX pacnpeseneHuii s peweHuns
33/a4; 3HAaKOMCTBO C NMOHATUAMM: 3aKOH BONbLUMX YMCES, METOAbI BbIOOPOUHbIX
nccneaoBaHUin; ymeHue NpMBoaUTb NPUMEpPbI NPOABAEHMA 3aKOHa HobLIMX
yncen B NPUPOAHbLIX U OBLLECTBEHHbIX ABNEHUAX; YMEHME ONEPUPOBATH
NMOHATUAMM: COMETaHUE, MEPECTaHOBKA, YNC/IO COYETAHWUM, YNCNO NepPecTaHOBOK;
6MHOM HblOTOHA; yMeHMe NPUMEHATb KOMBMHATOPHbIE GaKTbl U paccyKaeHUn
ONA pelleHnn 3a4a4; OLEHNBATL BEPOATHOCTM PeasibHbIX COOLITUIM; COCTABNATb
BEPOATHOCTHYIO MOZAE/b U MHTEPNPETUPOBATb NONYYEHHbI pe3yabTaTt

YMeHMe onepupoBaTth NOHATUAMM: TOUKA, NPAMan, NJIOCKOCTb, NPOCTPAHCTBO,
OTPEe30K, NIy4, BeIMYMHA YIa, NJOCKUIA Yyro, ABYrPaHHbIN yro, TPEXTPaHHbIN
Yro/, CKpelwmBaloLmMeca npamble, NapanneabHoCTb U NepneHANKYNAPHOCTb
NPAMbIX U NJOCKOCTEN, Yron MeKay NPAMbIMU, YTOa MeXKAY NPSMON U
NIOCKOCTbIO, YrON MeXAY NI0CKOCTAMM, PACCTOSHME OT TOYKM [0 MNOCKOCTH,
paccTosiHMe MeXay NPAMbIMU, PACCTOAHUE MEXKAY NNOCKOCTAMM; YMEHNE
MCMONb30BaTb NPU peleHnn 3a4a4 nsydeHHble GaKTbl U TEOPEMbI NAAHUMETPUN;
YMEHMWE OLLEHNBATL PasMepbl 06BLEKTOB OKPYKaKOLWEro MUPa; CTPOUTb
MaTemaTUYecKne Moaenu C MOMOLLLbIO FreOMETPUYECKUX MOHATUIA U BENIUUMH,
pelaTb CBA3aHHbIe C HUMM NPaKTUYECKMe 3a4a4n
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YMeHMe onepupoBaTtb NOHATUAMM: Naowasb Gpurypbl, 06beém urypsl,
MHOTOrpaHHMK, MPaBUIbHbIA MHOTOIPaHHMK, CEYEHME MHOTOTPaHHMKA, Ky,
napannenenuneg, npmMsma, nupamuaa, Gurypa u NOBEPXHOCTb BPALLEHMA,




UMAMHAP, KOHYC, Wap, chepa, naowasb chepsbl, NI0LLLAL NOBEPXHOCTU
nMpamugbl, NPU3Mbl, KOHYCa, LMAUHAPA, 06bEM Kyba, MPAMOYroabHOro
napannenenunena, NMpamuabl, NPM3Mbl, LMAMHAPA, KOHYCa, Wapa, pa3BépTKa
NMOBEPXHOCTM, CEYEHUS KOHYCA U LUANHAPA, NapanfiefibHble OCU UAN OCHOBaHMIO,
ceyeHwue Wapa, NJI0CKOCTb, Kacatowwanca chepbl, LUAMHAPA, KOHYCA; YMEeHUe
CTPOWTb CEYEHNE MHOTOrPaHHUKA, N306paXKaTb MHOTOrpaHHNKK, GUTYPbI 1
NOBEPXHOCTM BPALLEHUA, UX CEYEHMSA, B TOM YMCIE C MOMOLLbIO 3NEKTPOHHbIX
CPeacTs; ymeHMe NPUMEHATL CBOMCTBA reOMETPUYECKMX GUryp, CaMOCTOATE/IbHO
bopmynMpoBaTb onpeaesieHnn usydyaemblx GUryp, BolgBUraTb rMNoTessbl 0
CBOWCTBAX M NPMU3HAKax reoMeTpUUYecknx opuryp, o6oCcHOBbLIBaTL UAK ONPOBEpPraThb
NX; YMeHWe NpoBoAUTb Knaccubukaumio GuUryp no pasandHbiM npusHaKkam,
BbINO/NIHATL HEO6X0AMMbIE LONONHUTENIbHbIE MOCTPOEHUA
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YMeHue onepupoBaTbh NOHATUAMMU: ABUMNKEHNE B MPOCTPAHCTBE, NapanienbHbli
nepeHoc, CUMMETPUA Ha NIOCKOCTU U B MPOCTPaHCTBE, NOBOPOT,
npeobpasoBaHune Nogobus, NnoaobHble PUrypbl; YMEHWE pacno3HaBaTb PaBHbIE U
noao6Hble GpUrypbl, B TOM Yncne B NpUpoae, UCKYCCTBE, apXUTEKTYpE;
MCMONb30BaTb FTEOMETPUYECKME OTHOLLEHWA MPU PELIeHMM 3a4a4; HaX0ANUTb
reomeTpuyeckue BeIMumHbI (AN1Ha, yro, naolaab, 06bEM) Npu peweHnn 3aaad
U3 Apyrux y4ebHbIX NpeaMeToB U U3 peasibHOMN KU3HU; YMEHUE BbI4UCAATb
reomeTpuyeckue BeiMuuHbl (4nnHa, yroa, naowanb, 06bEm, naollaab
NoBEPXHOCTMU), UCNOJb3YA U3yYeHHble GOPMY/bl U METOAbl, B TOM YnCe:
naouwaab NOBePXHOCTU NMPaMUAbl, NPU3MbI, KOHYCa, UMAUHAPA, NAoWaAb
coepbl; 06BEM Kyba, NPAMOYro/ibHOro napasasienenuneana, NMpamuapl, NPU3mbl,
UMANHAPA, KOHYCa, Wapa; YMeHNe HaxoauTb OTHoLeHNe 06bEMOB NOA06HbIX

duryp
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YMeHue onepupoBaTth NOHATUAMM: MPAMOYro/ibHaA CUCTEMA KOOPAMHAT, BEKTOP,
KOOPAMHATbI TOYKM, KOOPAMHATLI BEKTOPA, CyMMa BEKTOPOB, Npou3BeaeHue
BEKTOpPa Ha YMC/0, Pas3/oXKeHne BeKTopa no 6asucy, ckanapHoe npounsseaeHue,
BEKTOPHOE NPOU3BEAEHME, YTON MEKAY BEKTOPAMMU; YMEHME UCNONb30BaTb
BEKTOPHbIN M KOOPAUHATHbIA METOZ ANA PeLleHUs reoMeTPUYecKnxX 3agad u
3afa4y Apyrux y4ebHbIX npeameTos
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YMmeHue BbIOMpaTb NOAXOSALMN METOL, AN1A PELLUEHNA 33434M; NOHUMaHWe
3HAYMMOCTM MAaTEMATUKM B U3YYEHUWN MPUPOLHBIX M 0BLLECTBEHHbIX MPOLLECCOB U
ABNIEHUI; yMEHME PACcNO3HaBaTb NPOABNEHNE 3aKOHOB MaTEMATUKM B UCKYCCTBE,
YMeHWE NPUBOAMUTb MPUMEPDI MAaTEMATUYECKMX OTKPLITUIN POCCUINCKON U
MWPOBOWN MAaTEMATUYECKOMN HayKu




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

Kog MpoBepsemMbli 3N1eMEHT COAEPKAHUSA

1 Yucna u BbluMCAEHMUA

1.1 HaTypanbHble u uenbie yncna. NpusHakM 4enmmMmocCcTu Lenbix Yncen

12 PaumoHanbHble Yncna. O6bIKHOBEHHbIE U AeCATUYHbIE AP06U, NPOLEeHTbl, beCKOHeYHbIe
nepuogmyeckmne gpobu

13 ApndmeTnyeckmin KopeHb HaTypasbHOM cTeneHun. lelcTBuA ¢ apupmeTUHecKMMmN KOPHAMM

| HaTypasbHOM CTeNeHM
14 CteneHb C Lenbim nokasatenem. CTeneHb € paunoHaabHbIM NokasaTesiem. CBOICTBA CTeNeHun
15 CVHYC, KOCMHYC M TAHTEHC YMC/IOBOrO aprymeHTa. APKCMHYC, apKKOCMHYC, apKTaHTeHC
’ YMCNOBOrO apryMeHTa

1.6 Norapndom ymcna. JecatuyHble 1 HaTypasibHble iorapnudmbl
JencTeutenbHble yncna. ApudmetTmyeckne onepaLmm ¢ 4enNcTBUTENbHBIMU YUCAAMM.

1.7 MpPUBAUKEHHbIE BbIYUC/IEHMA, NPABMIA OKPYINEHUA, MPUKUAKA U OLEHKA pe3ynbTaTta
BblYNCNEHUN

1.8 MpeobpaszoBaHMe BblparKeHN

1.9 KomnneKcHble yncna

2 YpaBHeHMA U HepaBeHCTBa

2.1 Lenbie n ApobHO-paLMOHaNbHbIe YPaBHEHUS

2.2 UppaumoHanbHble ypaBHEHNA

2.3 TpuroHomeTpU4ecKkne ypaBHeHuUs

2.4 MoKa3aTenbHble U norapudmmnyeckne ypaBHeHuUA

2.5 Lenbie n ApobHO-paLmoHanbHble HEPaBEHCTBA

2.6 MppaumoHanbHble HepaBeHCTBA

2.7 MoKasaTenbHble M norapudmmnyecKkme HePaBEHCTBA

2.8 TpuUroHomeTpu4eckne HepaBeHCTBA




2.9 CUCTEeMbI M COBOKYNHOCTU YPAaBHEHWUIN U HEPABEHCTB

2.10 YpaBHeHusA, HepaBeHCTBa U CUCTEeMbI C NapameTpamu

2.11 MaTpuua cucTembl IMHENHbIX YPaBHEeHU. OnpeaennTenb MaTpuLbl

3 PYyHKUNM U TpadmKn

3.1 ®PyHKuMA, cnocobbl 3agaHna GyHKLUMK. TpaduK dyHKUMK. B3aumHO ob6paTHble GyHKUMK.
' YETHble N HeuyETHble yHKLMN. Meprogudeckme pyHKLUK

O6nacTb onpeaeneHmns N MHOXKeCTBO 3HauYeHUN GyHKUUKN. Hynu GyHKUMK. MpomekyTKK
3.2 3HAKOMOCTOAHCTBA. [POMEKYTKM MOHOTOHHOCTU GYHKUMU. MaKCUMMYyMbl U MMHUMYMbI
dYHKLMK. Hanbonbluee n HaumeHbluee 3HavyeHne GYyHKLMN Ha NTPoMeXKyTKe

33 CteneHHan ¢pyHKLMSA C HaTypasibHbIM U LenbiM nokasaTesiem. E€ cBoncTea u rpadmk. CBoncTea
' M rpaduK KOPHA N-0Oi CTeNeHU

3.4 TpuroHomeTtpuyeckne GyHKLMU, X CBOMCTBA U rpadmKm

3.5 MokasaTenbHan 1 norapudmmyeckan GyHKLUKU, UX CBONCTBA U rpaduKm

36 Touku paspbiBa. ACUMNTOTbI rpaduKoB GyHKLMIA. CBOMCTBA GYHKLUNIN, HENPEPLIBHbIX Ha
’ oTpeske

3.7 MocnepoBaTenbHOCTH, cNoOCcobbl 3a4aHNA NOC/eA0BaATENBHOCTEN

3.8 ApudmeTnyeckan u reomeTpuyeckan nporpeccumn. Popmyna CNOXKHbIX MPOLLEHTOB

4 Hauvana matemaTuyeckoro aHanumsa

4.1 MponssoaHas GyHKUMK. [Tpon3BOAHbIE 31eMEHTAPHbIX YHKUMI

4 MpumeHeHWe NPOU3BOAHOM K UCCIeA0BaHNIO PYHKLMIN Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
| HaxoxaeHne HanbonblIero  HaMMeHbLIEro 3Ha4YeHNA GyHKLUKN Ha OTpesKe

4.3 MNepBoobpa3Has. UHTerpan

5 MHoKecTBa 1 normka

5.1 MHOXecTBO, onepaumm Hag MHoXKecTBamu. Anarpammbl ditnepa — BeHHa

5.2 JNoruka

6 BepoATHOCTb 1 CTaTUCTUKA

6.1

OnucatenbHas CTaTUCTUKA




6.2 BepoAaTHoCTb

6.3 KombuHaTopmKa

7 FeomeTpua

7.1 ®urypbl Ha NN1OCKOCTH

7.2 MpAmble 1 NAOCKOCTM B MPOCTPAHCTBE
7.3 MHororpaHHuKmM

7.4 Tena v NOBEPXHOCTU BpaLLEeHUA

7.5 KoopanHatbl 1 BEKTOpSI




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

[JoKymeHT noaTeepxaeH npocton UMM pykoBoanutens YupexaeHus



