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2025-2026 y4eOHBII 10/

NOACHUTENbHAA 3ANUCKA

Paboyasa nporpamma y4yebHoro Kypca «feomeTpua» 6a3oBoro yposHa gns obyyatowmxca 10 -11
KnaccoB pa3paboTaHa Ha ocHoBe PefepanbHOro rocysapcTBeHHOro obpasoBaTeIbHOrO CTaHAAPTa
cpefHero obuero obpasoBaHua, C Y4ETOM COBPEMEHHbIX MUPOBbLIX TPeboBaHMIA, NpeabABAAEMbIX K
MmaTemaTnieckoMmy 06pa3oBaHUIo, U TPAAULMIA pocCcUMcKoro obpasoBaHna. Peannsauma nporpammol
obecneymBaeT OBlafAEHUE KAOYEBLIMU KOMMETEHUMAMM, COCTABAAIOLMMMN OCHOBY A1 CAMOPA3BUTUA U
HenpepbiBHOrO 06pa3oBaHmA, LLEOCTHOCTb 06LLEKYIbTYPHOrO, IMYHOCTHOIO M NO3HABATE/IbHOTO
pPa3BUTUA IMYHOCTU OBYyYatoLLMXCA.

UEN USYHEHUA YHEBHOIO KYPCA

BayKHOCTb y4ebHOro Kypca reomeTpumm Ha ypoBHe cpegHero obuero obpasoBaHua obycaoBeHa
NPaKTUYECKOM 3HAYMMOCTbIO MeTanpegMeTHbIX U NPegMETHbIX Pe3y/IbTaToB 0OyYeHUs reoMeTpumn B
HanpaBAEHMM IMYHOCTHOTO Pa3BUTUA Obydatowmxcs, GOPMUPOBAHUA GYHKLMOHAIbHOM
MaTEMATUYECKOWN TPAaMOTHOCTH, U3yYEHUSA APYTUX Y4eBHbIX AUCUMNANH. Pa3BuTue y obydatolmxca
NPaBUIbHbLIX NPEACTaBAEHUIA O CYLLHOCTU U MPOUCXOMKAEHUM FEOMETPUYECKUX aBCTpaKLMiA,
COOTHOLLIEHUN PeasibHOro 1 NAeanbHOro, XapakTepe OTparkeHnsa MaTeMaTUYeCKON HayKol ABAEHWUI U
NPOLECCOB peasibHOro M1pa, MectTe reoMeTpPUN B CUCTEME HayK U PO MaTEMATUYECKOTO
MOZENNPOBAHNA B HAYYHOM MO3HAHMM U B MPAKTUKe cnocobcTeyeT GOpMUPOBAHMIO HAayYHOrO
MWPOBO33PEHMA YYALLMXCA, @ TAKKE KaueCTB MblleHMs, HeobXoANMbIX 418 aganTauun B
coBpeMeHHOoM obuiecTse.

leomeTpua ABNSETCA OAHUM M3 63a30BbIX NPeAMETOB Ha YPOBHE cpegHero obuiero ob6pasoBaHus, Tak
KaK obecrneymBaeT BOSMOXKHOCTb M3yYeHUA KaK ANCLMUNAMH eCTECTBEHHO-HAYYHOW HaMPaBAEHHOCTH, TaK
M T'YMaHUTAPHOMN.

Jlornyeckoe mblwneHne, Gopmmpyemoe npm nsydyeHnm obydatolmMmmnca NOHATUMHbLIX OCHOB FrEOMETPUN
M NOCTPOEHUN LEEMOYKM IOTUYECKMX YTBEPKAEHWI B XO4€ PELLEHNA reOMEeTPUYECKUNX 33434, YMeHMe
BblABMIaTb U ONPOBEPraTb MMNOTE3bl HEMNOCPEACTBEHHO UCNO/b3YIOTCA NPU peleHnn 3a4ad
€CTeCTBEHHO-Hay4HOro LUMKAa, B YaCTHOCTU U3 Kypca GU3UKN.

YMeHune opneHTUpoBaThCA B MPOCTPAHCTBE UMPAET CYyLLLECTBEHHYIO PO/b BO BCEX obnactax AeATeNbHOCTH
yesioBeKa. Opl/leHTaLl,VIH Yye/ioBeKa BO BpeMeHU U NPOCTPaHCTBE — Heo6xop,wv|oe ycnosue ero
coumnanbHoro 6bITVIF|, d)opN\a OTpaXXKeHnA OKpyxKaklLlero Mmmpa, ycaosme ycnewHoOro no3HaHnA 1
dKTUBHOIO npeo6pasoBava I,Cl,el‘;1CTBl/1Te}'IbHOCTI/I. OnepMpOBaHme NPOCTPAHCTBEHHbIMUA o6pa3aMM



obbeanHAET pasHble BUAbl yHebHOMN 1 TPYA0BOM AeATE/NIbHOCTU, ABAAETCA OAHUM U3 NPodeccuoHanbHO
BaXKHbIX Ka4ecTs, NO3TOMY aKTya/ibHa 3a4a4a GOpMMPOBAHMSA Y 0OYUAIOLIMXCA NPOCTPAHCTBEHHOIO
MbILLIAEHWNA KaK Pa3HOBUAHOCTN 06Pa3HOro MbllNEHMA — CYLLECTBEHHOrO KOMMNOHEHTA B MOArOTOBKE K
NpPaKTUYeCcKol AeATeIbHOCTU MO MHOTMM HanpaB/IeHUAM.

Lenb ocBoeHuA nporpammsbl y4ebHOro Kypca «f'eomeTpmsa» Ha 6a30BoM ypoBHe 0byyeHus —
obuieobpasoBaTesibHOE 1 06LLEKY/IbTYPHOE pa3BUTUE 0by4yatoLmxcs Yepes obecnevyeHmne BO3MOXKHOCTU
npuobpeTeHma U NCNOIb30BaHWNA CUCTEMATUYECKUX FEOMETPUYECKUX 3HAHUI U AeNCTBUI, cneudUUHbIX
reomeTpuun, BO3SMOKHOCTM YCMELIHOTO NPoA0/IKeHUs 06pa3oBaHMA MO CNeunanbHOCTAM, HE CBA3aHHbIM
C MPUKNAAHbBIM UCNOIb30BaHUEM FEOMETPUMN.

Mporpamma no reomeTpuun Ha 6a30BOM ypoBHe NpegHasHayeHa gnsa 0by4aloWmxca cpeaHei WKOobl, He
MCNbITbIBAaBLUMX 3HAYMTEbHbIX 3aTPYAHEHMUN HA YPOBHE OCHOBHOTIO obLiero obpasoBaHma. Takum
obpasom, obyyatowmeca Ha 6a30BOM YPOBHE A0/KHbI OCBOMTb 06LLME MaTeEMATUYECKME YMEHMS,
CBA3aHHbIE CO cneundrKon reomeTpmm n HeobxoamMmble oA XKU3HU B coBpemMeHHOM obuectee. Kpome
3TOro, OHM UMEIOT BO3MOKHOCTb M3y4UTb FreoMeTputo bonee rnyboKo, eciv B fasibHELLEM BO3HUKHET
HeobX0AMMOCTb B FeOMETPUYECKUX 3HAHUAX B MPOdeccMOoHaNbHON AeATeNbHOCTY.

JocTukeHune Lenn ocBoeHUA Nporpammbl obecneynBaeTca peleHmMem COOTBETCTBYHOLLMX 33434,
MpUopUTETHLIMM 3a43a4aMM OCBOEHMA Kypca «eomeTpum» Ha 6asoBom yposHe B 10— 11 Knaccax
ABNIAIOTCA:

e QpopmupoBaHUE NpeacTaBAEHMA O TEOMETPUM KaK YacT MUPOBOM Ky/IbTypbl M OCO3HaHME eé
B3aMMOCBSI3U C OKPY}KAOLWMM MUPOM;

e QpopmMpoBaHUME NpeaCTaBAEHMUA O MHOTOTPaHHMKaX M TeNax BPALLLEHUS KaK O BaXKHENLWMX
MaTEMATUYECKUX MOZLENAX, MO3BOAIOWMX OMMUCLIBATb U M3y4YaTb PasHble ABEeHUA
OKPY*KaloLWero Mmunpa;

L4 q)OpMVIpOBaHMe YMEHUA PaCno3HaBaTb Ha YePTEKAX, MOLOENAX N B p€a/IbHOM Mupe
MHOIFOrpaHHMKM 1 T€1a BPpaWeEHUA,;

® OBJ/lageHne MeTogamu peweHnAa 3a4a4 Ha NOCTPOEHUNA Ha M306pa)'KEHMFIX NPOCTPAHCTBEHHDbIX
duryp;

L4 (bOpMMpOBaHMe YMEHUA onepnpoBaTb OCHOBHbIMU MOHATUAMU O MHOTOrpaHHUKax 1 Tenax
BpaweHnAa n X OCHOBHbIMU CBOVICTBaMM;

® OBJ/lageHne anropuTtMmamm pelieHnA OCHOBHbIX TUMOB 3a4a4, d)OpMMpOBaHMe YMEeHUA
npoBOANTb HECNOXHbIE A0Ka3aTe/ibHblE PACCYKAEHUA B XO4€ pelleHNA CTeEpeoOMETPUNYECKUX
3a4a4 U 3a4a4 C NPaKTU4YECKNM cogepKaHNeM;

®  Pa3BUTUE UHTENNEKTYAJIbHbIX N TBOPYECKUX cnocobHocTel O6y‘-IaPOLLI,MXCF|, no3HaBaTe/IbHOM
adKTUBHOCTU, nccnenoBaTelbCKUX yMeHMl‘a, KPUTUYHOCTU MbIWINEHUA,

e dopmupoBaHue GyHKLMOHANLHOMN FPaMOTHOCTH, peNeBaHTHOM FreOMETPUN: YMEHUE
pacnosHaBaTb NPOABJAEHUA FEOMETPUUYECKMX NOHATUI, 06BEKTOB M 3aKOHOMEPHOCTEN B
PeanbHbIX *KU3HEHHbIX CUTYALMAX U NPU U3YYEHMU APYrUX YYebHbIX NPeaAMEeTOB, NPOABAEHUA
3aBMCMMOCTEN W 3aKOHOMepHOCTe, OPMYAMPOBaTb X Ha A3blKe reOMETPMM 1 CO34aBaTb
reomeTpuyeckme Moaenn, MPUMeEHATb OCBOEHHbI reoMeTPUYECKUI annapaT ANs peleHns
NPaKTUKO-OPUEHTMPOBAHHbIX 33434, MHTEPNPeTUPOBaTb M OLEHMBATb MNOJyYeHHbIe
pesynbTaTbl.



OTANYUTENbHOM 0COBEHHOCTBIO MPOrPaMMbl ABNASETCS BKAKOYEHME B KYPC CTEPEOMETPUM B Havyasle ero
M3y4YeHus 33434, pellaemMblX Ha YPOBHE MHTYUTUBHOTO NMO3HaHUSA, M onpeaeéHHbIM 0bpasom
OpraHM30BaHHasA paboTa Hag HUMM, YTO CNOCOBCTBYIOT PAa3BUTUIO IOTMYECKOTO U MPOCTPAHCTBEHHOTO
MbILLIEHUS, CTUMYIMPYET NPOTEKAHNE UHTYUTUBHbBIX NPOLLECCOB, MOTUBUPYET K AasibHelLemy
U3y4YeHuto npegmeTa.

MpeanoyTeHWe oTAAETCA HArNSAAHO-KOHCTPYKTUBHOMY MeToAy 00y4eHusn, TO ecTb TeoOpeTUYecKme
3HaHMA MMEIOT B CBOEM OCHOBE YyBCTBEHHOCTb NPeaMeTHO-NPaKTUYECKoW geaTenbHoCTU. PasButue
NPOCTPAHCTBEHHbIX NPEACTaBAEHUI Y YUHaALLMXCA B KYPCE CTePeoMEeTPUN NPOBOAUTCA 38 CYET peLleHns
3a/lay Ha co3gaHue NPOCTPaHCTBEHHbIX 06Pa30oB 1 3a4a4 Ha ONepupoBaHME NPOCTPAHCTBEHHbIMU
obpasamu. Co3gaHne obpasa NPoBOAUTCA C ONOPOM Ha HArNAAHOCTb, @ onepMpoBaHne obpasom — B
YCNOBUAX OTB/IEYEHUS OT HArNAL4HOCTU, MbIC/IEHHOTO U3MEHEHMA ero UCXOLHOI0 CoOAEpPIKaHMA.

OcHoBHble cogepXaTenbHble AMHUK Kypca «'eomeTpun» B 10-11 knaccax: « MHOrorpaHHuKn»,
«lMpsAmMble M NJIOCKOCTU B NPOCTpaHCcTBeY, « Tena BpaleHma», «BeKTopbl U KOOPAUHATDLI B
npocTpaHcTee». PopMmnpoBaHME NOTMYECKUX YMEHUI pacnpesensneTca He TONbKO Mo cofepKaTeNbHbIM
JIMHUAM, HO M No rogam obyyeHuna Ha ypoBHe cpeaHero obuero o6pasoBaHus.

CopeprkaHue 06pa3oBaHMA, COOTBETCTBYIOLLEE NPegMEeTHbIM pe3y/ibTaTaM 0CBOeHMA paboueit
nporpamMmbl, pacnpesenéHHbIM No rogam obyyeHus, CTPYKTYPMPOBAHO TaKUM 06pa3om, YTobbl
OBNafEHNE reOMETPUYECKMMM NOHATUAMM U HAaBbIKaMM OCYLLLECTBANIOCH MOC/IEA0BATENBHO U
nocTynaTeabHo, C cobtoAeHMeM NPUHLMNA NPEEMCTBEHHOCTM, YTODbI HOBbIE 3HAHMSA BK/OYAINCD B
0bLLyI0 CUCTEMY rEOMETPUYECKUX NPEACTAaBNEHMI 0BYYaIOWMXCA, PacLlLuMpasa U yraybasas e€, obpasys
NPOYHbIE MHOMKECTBEHHbIE CBA3M.

MECTO YYEBHOIO KYPCA B YYEBHOM MNJ1IAHE

Ha nsyyeHune reometpum orsogmtca 2 yaca B Hegento B 10 Knacce un 1 yac B Hegento B 11 Knacce, Bcero
3a gBa roga obyuyeHua - 102 yyebHbIx yaca.



COAOEPXAHME YYEBEHOIO KYPCA

10 KNACC

Mpamble 1 NNI0CKOCTM B NPOCTPAHCTBE

OCHOBHble NOHATMA cTepeomeTpun. TouKa, NPsAmMasn, NI0CKOCTb, MPOCTPAHCTBO. MNoHATHE 06
AKCMOMATUYECKOM NOCTPOEHUN CTEPEOMETPMUN: AKCUMOMbI CTEPEOMETPUN U CNEACTBUA U3 HUX.

B3anmHOe pacnosioxKeHme NpsMbIX B MPOCTPAHCTBE: NepeceKatolmecs, napaniesbHble 1
CKpelumBatowmecs npsamble. MNapaniesbHOCTb NPAMbIX U NJOCKOCTEN B NPOCTPAHCTBE: NapassiesibHble
npsmMble B NPOCTPAHCTBE; NAapa/IeIbHOCTb TPEX NPAMbIX; NapanieslbHOCTb NMPAMON U NNOCKOCTU. YT/bl €
COHaNpPaB/IeHHbIMW CTOPOHAMM; YTO/1 MEXKAY NPAMbIMWU B NPOCTPaHCTBE. MapanieibHOCTb NIOCKOCTEN:
napasfefbHble NJIOCKOCTU; CBOMCTBA NapasliesibHbIX NAoCcKocTel. MpocTelilime NPOCTPaHCTBEHHbIE
durypbl Ha NNOCKOCTU: TETPasAp, Kyb, napannenenunes; NOCTPOEHME CEYEHUN.

MepneHaMKyNAPHOCTb NPAMOI U MNIOCKOCTU: NeprneHauKyAApHbIe NPAMbIe B MPOCTPAHCTBE, NPsAMble
napasnnenbHble U NepneHAMKYISPHbIE K MNOCKOCTU, NPU3HAK NepneHanKyAAPHOCTU NPSMON 1
NJIOCKOCTM, TEOPEMA O MPSAMOW NepPneHANKYISPHOMN MAOCKOCTU. YT/bl B TPOCTPAHCTBE: YION MeXAY
NPAMOI U NIOCKOCTbIO; ABYTPaHHbIV YroA, IMHENHbIN Yyroa ABYrpaHHOro yraa. NepneHaukynsap u
HaKNOHHbIE: PACCTOSTHME OT TOYKM Z10 MIOCKOCTU, PACCTOSHME OT MPSAMOW A0 NJIOCKOCTU, MPOEKLMA
bUrypbl Ha NIOCKOCTb. MepneHAMKYNSAPHOCTb NIOCKOCTEN: MPU3HAK NepneHANKYASPHOCTU ABYX
naockocTei. Teopema o TPEX NepneHANKYAAPax.

MHororpaHHUKHU

MOHATUE MHOTOrPaHHUKA, OCHOBHbIE 3/1eMEHTbl MHOTOrPaHHUKA, BbINYK/ble U HEBbIMYK/ble
MHOTOrPaHHWKW; pa3BEPTKA MHOTOrpaHHMKa. Npusma: n-yronbHas NnpmMama; rpaHmn U OCHOBaHMUSA
NpU3Mbl; NPAMan U HaKAOHHaA NPU3Mbl; BOKOBas M NosHasA NOBEPXHOCTb NpM3mbl. Mapannenenvnea,
NPAMOYro/ibHbIV Napannenenunes 1 ero cBoncTea. NMupammaa: n-yronbHas nMpamuaa, rpaHn u
OCHOBaHWe Nupamugpl; 6OKOBan M NOAHasA NOBEPXHOCTb MMPAMMUAbI; MPABUIbHAA U YCeYEHHAsA
nupamuaa. dNemMeHTbl NPMU3Mbl U MMpamuabl. MpaBuUibHbIe MHOFOrPAHHWKW: NOHATUE NPABUIBHOIO
MHOrOrpaHHWKa; NpaBuAbHaA NPM3Ma M NPaBuIbHaa NMpPaMMaa; NPaBuAbHasA TPEYrobHaA NMpamuaa u
npaBuAbHbIN TeTpasap; Kyb. MpeacTaBneHre 0 NPaBUIbHbIX MHOTOrPAHHMKAX: OKTasap, A04EeKa34p U
nKocasap. CeyeHna NPU3MbI U NMPaMUAbI.

CVIMMETpVIﬂ B MPOCTPAHCTBE: CUMMETPUNA OTHOCUTE/IbHO TOYKMN, I'Ip‘r'IMOVI, NAOCKOCTU. DNEeMEHTbI
CMMMETPUKN B NUPamMmnaax, napannenennmnenax, npaBuibHbiIX MHOrorpaHHMKax.

BbluMCNeHWE 31eMEHTOB MHOTOrPaHHWUKOB: p&6pa, AnaroHanu, yrabl. MNaowans 6OKOBOM NOBEPXHOCTU U
NOIHOM NOBEPXHOCTM NPAMOI NPU3MBbI, N0WAAb OCHOBaHUIA, Teopema 0 6OKOBOM NMOBEPXHOCTH
npAmMoi Npusmsl. Maowaab 60KOBOW NOBEPXHOCTU U NOBEPXHOCTU NPaBMALHON NMPaMUAbI, TEOPEMA O
naowaan yceyéHHon nupamuabl. MoHATHE 06 06bEMe. O6BbEM NMpamuabl, NPU3MbI.

MoaobHble Tena B NpocTpaHcTse. COOTHOLWEHMA MeXAay Naollaaamm nosepxHocTei, o6bEémamu
NnoAo6HbIX Ten.

11 KNACC



Tena BpaweHusn

UnnnHgpuyeckas noBepxHOCTb, 06pasyowme UMANHAPUYECKON MOBEPXHOCTU, OCb LIMANHAPUYECKOW
noBepxHocTU. UmManHap: ocHoBaHMs U 6OKoBasA NOBEPXHOCTb, 0Opa3ytolasn 1 ocb; NaoLlaab 60KoBon u
NO/IHOM NOBEPXHOCTU.

KoHunueckas noBepxHOCTb, 06pasytoLme KOHUMYECKOW NOBEPXHOCTU, OCb U BEPLUMHA KOHMUYECKOM
nosepxHocTU. KoHyC: ocHOBaHMe 1 BeplunHa, 0bpasytoLasn 1 ocb; NJioLlaab 60KOBON U MOAHOMN
NOBEPXHOCTU. YCEUYEHHbIV KOHYC: 06pasyloLLMe U BbICOTA; OCHOBAHMUA M 6OKOBasA MOBEPXHOCTb.

Coepa 1 wap: ueHTp, pagnyc, AMameTp; NIoLWaAb NOBEPXHOCTU chepbl. B3anmHoe pacnonoxkeHune
chepbl M NIOCKOCTU; KacaTeNbHasA NAOCKOCTb K chepe; naowaab chepbl.

N306parkeHne Ten BpaLeHnsa Ha NIOCKOCTU. Pa3BEpTKa LMAMHAPA U KOHYCa.

KombuHauum Ten BpaleHns U1 MHOrorpaHHMKOB. MHOrorpaHHWUK, OnMcaHHbI okoo coepbl; chepa,
BNMMCaHHaA B MHOTOrpaHHUK, NN Teno BpalleHuA.

MoHsATHe 06 06bEMe. OcHOBHble cBOMCTBa 06bEMOB Ten. Teopema 06 06BEME NPAMOYro/IbHOro
napannenenunesa v cneactsus ns Heé. O6vEM LMANHAPA, KOHYca. O6bEM Wwapa 1 naowasb chepsl.

MopnobHble Tena B NpocTpaHcTee. COOTHOLWEHMA MeXAy NAoLagamM NoBepxHocTen, o6bEémamu
NnoAobHbIX Tes.

CeueHun UMAnHgpa (napanneano N nepneHanKynapHo OCVI), cevyeHunAa KoHyCa (napanneanoe
OCHOBAHUIO U NpoxogAallee yepes BepLLIMHy), cevyeHua wapa.

BeKTopbl U KOOPAUHATbI B NPOCTPAHCTBE

BeKTop Ha NJI0CKOCTM M B NpPOCTpaHCcTBe. CIOKEHUE U BbIUMTAHME BEKTOPOB. YMHOXKEHME BEKTOPaA Ha
yncno. PasnoxeHne BEKTOPA NO TPEM HEKOMMIAHAPHbIM BEKTOpam. MpaBuao napannenenvnesa.
PeweHune 3a4a4, CBA3AHHbIX C NPUMEHEHNEM NPABUA AEUCTBUI C BEKTOpamU. NPsAMOYroaibHas cuctema
KOOpZAMHAT B NpoCTpaHcTBe. KoopanHaTbl BeKTopa. MpocTeiwne 3a43aum B KoopguHaTax. Yron mexay
BeKTopamu. CKanAapHoe Npor3BeaeHMe BEKTOPOB. BbluMcieHWE YrI0B MeXKAY NPAMbIMU U MNAOCKOCTAMM.
KoopaMHaTHO-BEKTOPHbIM METOA, NPUY PeLleHn reoMeTprUYecknxX 3a4au.



NNAHUPYEMBbIE PE3YJ/IbTATbDI

JIMYHOCTHDIE PE3Y/IbTATDI

JINYHOCTHbIE pe3ynbTaThl OCBOEHMA NPorpammbl yiebHoro npegmera « MatemaTmKa» XapaKTepumsyroTca:
FpakaaHcKoe BOCNUTaHUE:

cHOPMUPOBAHHOCTbLIO MPaXKAAHCKOMN NO3ULMM 0BYUAIOLWErocA Kak aKTUBHOIO M OTBETCTBEHHOIO YeHa
poccuitckoro obuiecTsa, NpeacTaBieHMeM O MaTEMATUYECKMX OCHOBaX GYHKLMOHUPOBAHMA PA3IMYHbIX
CTPYKTYP, ABNEHUI, NpoLeayp rparkaaHckoro obuiectsa (Bbibopbl, ONPOChI U Np.), ymeHrem
B3aMMO/ENCTBOBATb C COLMAIbHBbIMU MHCTUTYTaMM B COOTBETCTBUM C UX GYHKLMAMM U Ha3HAYEHUEM.

MaTpuotnyeckoe BocnuTaHue:

chOPMUPOBAHHOCTLIO POCCUMNCKOM MPArKAAHCKON MOEHTUYHOCTH, YBaXKEHMA K NPOLLIOMY U HacToALLeMYy
POCCUIACKON MaTeMATUKK, LEHHOCTHbIM OTHOLLIEHWUEM K JOCTUMKEHUAM POCCUMCKUX MATEMATUKOB U
POCCUIACKON MaTeMaTUYECKOM LIKObI, K UCMO/Ib30BAHUIO 3TUX AOCTUMHEHUIN B APYIMX HAYKaXx,
TEXHO/IOTUSAX, CPepax IKOHOMMKMU.

[lyXOBHO-HPABCTBEHHOrO BOCMMUTAHUA:

OCO3HaHMemM OyXOBHbIX LI,EHHOCTEﬁ pOCCMﬁCKOI’O HapoAda, Cd)OpMVIpOBaHHOCTbI'O HPAaBCTBEHHOIO
CO3HaHMA, 3TU4eCKOoro nosegeHnA, CBA3aHHONO C NPAKTUYECKMM NMPUMEHEHNEM ,D,OCTVI)'KEHVIVI HaykKn n
AeATeNbHOCTbIO y‘-IéHOI'O,' OCO3HaHMEM INYHOTO BK/N1ada B NOCTpOeHUe yCTOVI‘-IVIBOFO 6y,u,yu.|,er0.

dcTeTnUYECKoe BoCnuTaHue:

3CTETUYECKMM OTHOLWUEHNEM K MUPY, BKNIKOYAA 3CTETUKY MAaTEMATUYHECKNX 3aKOHOMepHOCTel7I, 06'beKTOB,
3a4av, peLLleHVIl\/‘I, paccymp,eHMﬁ; BOCNPUNMYMNBOCTbIO K MaTEMATUYECKMM aCNeKTaM pPa3/sindHbiX BUA0B
NUCKYCCTBa.

dusnyeckoe BocnuTaHme:

CcPOPMMPOBAHHOCTLIO YMEHMA NPUMEHATb MaTeMaTUYeCKMe 3HaHUA B MHTepecax 340p0BOro U
6e3onacHoro ob6pasa K13HM, OTBETCTBEHHOTO OTHOLIEHWSA K CBOEMY 340PO0BbIO (34,0p0BOE NUTAHWE,
cbanaHCMpPOBAHHbIM PEXUM 3aHATUIN M OTAbIXA, PEryaspHan ¢pusnyeckas aKTMBHOCTb); GM3NYECKOro
COBEPLUEHCTBOBAHUA, NPU 3aHATUAX CMOPTUBHO-0340P0BUTENIbHOMN AEATENbHOCTLIO.

TpyAoBoe BOoCNUTaHME:

rOTOBHOCTbIO K TPYAY, OCO3HaHNEM LLeHHOCTU TPYA0106UA; MHTEPECOM K Pa3nyHbIM chepam
npopeccMoHanbHOl AeATENbHOCTU, CBA3AHHbIM C MAaTEMATUKOMN U €€ NPUNOKEHUAMU, YMEHNEM
COBEpLLATh 0CO3HAHHbIV BblboOp Byayuielt npodpeccum n peanmsoBbiBaTb COBCTBEHHbIE Y KU3HEHHbIE
NAaHbl; FOTOBHOCTBIO M CNOCOBHOCTBIO K MaTeEMaTUYECKOMY 06pa30oBaHMi0 U camoobpa3oBaHMIo Ha
NPOTAXKEHUN BCEW }KU3HU; TOTOBHOCTHIO K aKTMUBHOMY YYacTUIO B pPeLleHMM NPaKTUYecKmX 3a4au
MaTeMaTUYECKOW HanpPaBAEHHOCTM.

dKonorMyeckoe BOCNUTaHue:

CdJOpMMpOBaHHOCTbIO 3K0/I0rnMYecKom KYNbTypbl, TOHUMaHNEM BAINAHNA COUNANIbHO-3KOHOMUNYECKUX
npoueccos Ha COCToAHME anpo,a,Hoﬁ n cou,maanoﬁ cpeabl, OCO3HAaHNEM rnobanbHoro XapaKTepa



3KOo/I0rMyeckux npobaem; opmeHTaumen Ha NPUMEHEHNe MaTeMaTUYECKUX 3HAHUI ANa pelleHmn 3a4a4
B 06/1aCTV OKpYyrKatoLLe cpeabl, NI1aHUPOBAHMA MOCTYMNKOB N OLLEHKN UX BO3MOXHbIX NOCAeACTBUM ANA
OKpYyKatoLle cpeapbl.

LleHHOCTM Hay4YHOro NO3HAaHUA:

cPOPMMPOBAHHOCTLIO MMPOBO33PEHMA, COOTBETCTBYHOLLLEFO COBPEMEHHOMY YPOBHHIO Pa3BUTUA HAYKKU U
06L,ecTBEHHOM NPAKTUKM, MOHUMAHMEM MaTeMaTUYECKON HayKKU KaK chepbl YeNoBEYECKOM
[eATeNbHOCTH, 3TANOB eé Pa3BUTUA M 3HAYMMOCTM ONA PA3BUTUA LMBUAN3ALUN; OBNALEHNEM A3bIKOM
MATEMATMKM U MAaTEMATUYECKOM KyNbTypOol KaK CpeacTBOM NO3HAHMA MUPA; TOTOBHOCTbIO
OCYLLECTBAATL MPOEKTHYIO U UCCeA0BaTENbCKYIO AeATe/IbHOCTb UHAMBUAYANBHO W B rpynne.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUA Nporpammbl yuebHoro npeameta «Matematmka»
XapaKTepusyoTca oBAaLeHUEM YHUBEPCANbHbIMW MO3HA8aMeAbHeIMU Oelicmeusamu, yHUBEPCANbHbIMU
KOMMYHUKamMueHbIMU delicmeusamu, yHUBEPCANbHbIMU pe2yasamusHsiMmu delicmausamu.

1) YHugepcanbHbie no3HasamesbHbie delicmeus, obecrneyusarom opmuposaHuUe 6a308bix
KO2HUMUBHbIX Mpoyeccos 0byyarouuxca (oceoeHue Memooo8 Mo3HAHUSA OKPyHarou,e2o Mupa;
npuMeHeHue s102u4ecKux, ucciedosamesbcKkux onepayuli, ymeHuli pabomame c uHgpopmauueli).

ba3oBble fIorMYeckue AencTema:

®  BbIABJ/IATb N XapPaKTEPU30BATb CyLLECTBEHHbIE MPU3HAKN MaTeEMATUYECKUX OG'bEKTOB, l'lOH‘iITMlZ,
OTHOLLEHUI meXxXay NoOHATUAMMU, d)OpMYJ'IMpOBaTb onpeaeneHnAa HOHHTVIVI} YCTaHaB/1MBaATb
CyLLI,eCTBeHHbIVI NMPU3HaK KJ'IaCCVId)VIKaLI,VIVI, OCHOBaHWA ONA O606LLI,EHVIFI N CpaBHEHMA,
KpuUtepunn nposogmnMmMoro aHasin3a,

® BOCMPUHUMATbL, DOPMYANPOBATb U NPE0HPA30BLIBATL CYKAEHUSA: yTBEPAUTENbHbIE U
oTpuuaTesibHble, 4MHUYHbIE, YAaCTHbIEe U 0BLME; YCNOBHbIE;

®  BbIABAATL MaTEMATMYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M U NPOTUBOPEYMS B paKTax,
[AaHHbIX, HABNOAEHUAX U YTBEPHKAESHUAX; NpeanaraTb KpUTEPUM ANA BbIABNEHUS
3aKOHOMEPHOCTEW W NPOTUBOPEYNIA;

® [enaTtb BbiBOAbI C NCMOJ/Ib30OBAHNEM 3aKOHOB JIOTUKU, OEAYKTUBHbBIX N UHOYKTUBHbIX
YMO3aI-(I1I'O‘-IEHMl7I, YMOBaKI'II-OHeHVIﬁ Nno aHaNorunu,

® MPOBOAWTbL CAMOCTOATEIbHO A0Ka3aTe/IbCTBAa MaTEMATUYECKMX YTBEPKAEHMUI (NpAMble U OT
NPOTMBHOCO), BbICTPANBATb apryMeHTaLMIo, NPUBOAMUTb NPUMEPBI U KOHTPNPUMEPDI;
060CHOBbIBATb COBCTBEHHbIE CYXKAEHUA U BbIBOAbI;

e BbI6UpaTb CNocob peweHns yuebHoOM 3a4a4m (CpaBHMBATb HECKOJIbKO BAPUAHTOB PELLIEHUS,
BbI6MpaTb Hanbosee NOAXOAALMIA C Y4ETOM CAMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).

ba3oBble uccnegosarenbckue AEVICTBMH H

®  1CNO/b30BaTb BOMPOCHI KaK MCCNeA0BaTENbCKUIA MHCTPYMEHT No3HaHUA; GOpMyIMpoBaTh
BOMPOCHI, GUKCHpPYIOLLME NPOTUBOPEYME, NPobaeMyY, yCTaHABIMBATb MCKOMOE U AaHHOE,
dbopmmnpoBaTb rMNoOTE3Y, apryMeHTUPOBaTb CBOIO MO3ULMIO, MHEHWUE;



® MpPOBOAUTbL CAMOCTOATE/IbHO CM/IAaHUPOBAHHbLIN 3KCNEPUMEHT, UCC/Ie0BaHMNE MO
YCTaHOBNEHMIO 0COHBEHHOCTEN MaTEMATUYECKOro 0ObEKTA, AB/IEHUSA, NPOLLeCCa, BbIABAEHUIO
3aBMCUMOCTEN MeXay 06beKTaMu, ABIEHUAMM, NpoLeccamu;

e camocToATeNbHO dopmyanpoBaTb 0606LEHNA 1 BbIBOADI MO pe3y/ibTaTam NpoBeAEHHOr0
HabtoAeHus, nccnefoBaHMA, OLEHNBATb AOCTOBEPHOCTb NOJIyYEHHbIX Pe3y/1bTaToB, BbIBOAOB
n 0bobLweHni;

® [POrHO3MpoBaTb BO3MOXHOE pa3BuUThe npouecca, a TakxKe BblABUIraTb NpeanosioXKeHna o ero
Pa3BnUTUKN B HOBbIX YC/TIOBUAX.

Pabota c uHpopmaumen:

e  BbIABAATbL AePpULMTBI MHGOPMaLMM, AAHHDBIX, HEOOXOAMMbIX A1 OTBETA HA BONPOC U s
pelleHns 3aaauu;

e BbI6UPaATb MHGOPMALMIO U3 UCTOYHWMKOB PA3/IMYHbIX TUMOB, aHAIM3UPOBATD,
CUCTEMATM3NPOBATb U MHTEPNPETUPOBATb MHOOPMALMIO PA3/INYHBIX BUA0B U GOopm
npeAcTaBAeHuUs;

®  CTPYKTypupoBaTb MHGOPMaLMIO, NPeacTaBasATb €€ B Pa3IMYHbIX GOPMaXx, AMIOCTPUPOBATDL
rpaduyecku;

®  OUEeHMBATb HAAEKHOCTb MHd)OpMaLI,MM No CaMOCTOATENIbHO Cd)OpMyl'lMpOBaHHbIM KpUtepuam.

2) YHusepcasbHble KOMMYHUKamuseHble delicmeus, obecre4yusarom cghopmupo8aHHOCMb COUUAAbHbBIX
HABbIKOB 0BYYaHOUUXCA.

O6weHue:

® BOCMPUHUMATbL U GOPMYINPOBATL CYKAEHUSA B COOTBETCTBMU C YC/IOBUAMM U LLENAMM
06LWeHMA; ACHO, TOYHO, TPAaMOTHO BbIPaXKaTb CBOK TOYKY 3pEHMUA B YCTHLIX M MUCbMEHHbIX
TEKCTax, 4aBaTb MOACHEHMSA NO XO4Y PeLUeHNs 3a434n, KOMMEHTMPOBATL NOJYYEHHbI
pesynbTar;

e B Xoae 0b6CyKAeHUA 3aaBaTb BONPOCHI NO CyLLecTBy 06CyKaaemMoi TeMbl, Npobaemsl,
pellaeMol 3aJa4n, BbICKa3blBaTb MAEN, HaLENEeHHbIE Ha NMOWCK peLleHns; CONOCTaBAATb CBOU
CYKOEHUSA C CYXKAEHUAMM APYIMX YYaCTHUKOB gManora, obHapyKMBaTb pasanyume u cCXoacTBo
NO3ULNI; B KOPPEKTHOW popme GopMyIMPOBaTbL PA3HOTNACUA, CBOM BO3PAKEHMUS;

® NpeAaCTaBAATb Pe3ybTaTbl PeLeHMs 3a4a4M, IKCNEPUMEHTA, UCCIe0BaHMSA, MPOEKTa;
CaMoCTOATeIbHO BbI6MpPaTh GOPMAT BbICTYNNEHMA C YYETOM 3aa4 Npe3eHTauumn 1
0CcobeHHOoCTeN ayanTopum.

CoTpyAHUYecTBO:

® MOHMMaTb M UCNO/b30BaTb NPEMMYLLECTBA KOMaHAHOW U MHAMBKUAYaNAbHOM paboTbl Npu
peleHnn yuebHbIX 3a4a4; NPUHUMATD LLe/Ib COBMECTHOM AeATeNbHOCTH, NNaHMPOoBaTb
OpraHun3aLnio CoOBMeCTHOM paboTbl, pacnpenensaTb BUAbl paboT, 4oroBapmBaTbcs, 06CyKaaTb
npouecc 1 pesynbTat paboTbl; 0606WaTb MHEHUA HECKONbKUX N0AEN;

®  y4yacTBOBaTb B rpynnoBbix Gopmax paboTbl (06CyKaAeHMA, 0BMEH MHEHUIA, K MO3rOBble
LWTYPMbI» U MHbIE); BbINONHATL CBOK YacTb paboTbl M KOOPAMHMPOBATL CBOU AENCTBUA C
APYrMMM YNEeHaMKN KOMaHAbl; OLeHNBATb KauecTBO CBOEro BK/1aAa B 06 M4 NPOAYKT MO
KpuUTepuam, cGopMyanMpoBaHHbIM y4aCTHUKaMM B3aMMOAENCTBUA.



3) YHusepcasnbHbie pe2yaamueHsbie Oelicmesus, obecrieyusaom hopmMupo8aHUe CMbICA08bIX YCMAHOBOK
U HCU3HEHHbIX HOBbIKO8 AUYHOCMU.

CamoopraHusauuma:

®  COCTaBAATb MJIAH, aAFOPUTM PeLLEHUSA 33434, BbiIbMpaTb CNOCO6 peLleHus C y4ETom
MMEIOLLMXCA PecypcoB U cOBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBATb U KOPPEKTUPOBATD
BapuaHTbl peleHuii ¢ y4ETOM HOBOM MHPOPMALUN.

CaMOKOHTpPOb:

®  BN3AAETb HaBblKaMM MO3HABaTENbHOW PedNEKCUM KaK OCO3HAHMA COBEepLUIAaEeMbIX AENCTBUIA U
MbIC/IMTE/IbHbIX NPOLLECCOB, MX Pe3y/bTaToB; BaAeTb cnocobamm CamonpoBepKHy,
CAMOKOHTPO/IA NpoLecca 1 pesy/bTaTta pelleHns MaTeMaTMYeckom 3aaavm;

® npeaBuaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPY pelleHmnmn 3a4a4mn, BHOCUTb
KOPPEKTUBbI B A€ATE/IbHOCTb HA OCHOBE HOBbIX 06CTOATENBLCTB, AAHHbIX, HANAEHHbIX OLLMOOK,
BbISIBJIEHHbIX TPYAHOCTEM;

® OLLEeHMBATb COOTBETCTBME pPe3y/ibTaTa Lev U YCI0BUAM, 06 bACHATb NPUYMHbI JOCTUKEHUS
NIV HeLOCTUNKEHWS Pe3y/bTaToB AeATe/IbHOCTU, HAaXOAMUTb OLUMOKY, AaBaTb OLLEHKY
NPUOBPETEHHOMY ONbITY.

NPEAMETHDIE PE3Y/IbTATbI

10 KNACC

OﬂepMpOBaTb NOHATUAMMU: TOYKa, NPAMan, N10CKOCTb.

anMEHﬂTb dKCMOMDbI CTEPEOMETPUN N CNEACTBUA U3 HUX NPU pelleHUN reOMeTPpUYECKMNX 3a4au.
OﬂepMpOBaTb NOHATUAMU: NAPaANNENBbHOCTb U NEPNEHANUKYNAPHOCTb NPAMbIX U NAOCKOCTEN.
K}'IaCCM(I)VILI,VIpOBaTb B3aMMHOe€e pacCnosioXeHne NpAmMbIX U NnaocKocTen B NPOCTPaHCTBE.

OneprpoBaTb NOHATUAMM: ABYrPaHHbIN Yro, rpaHu ABYrpaHHOro yrna, pebpo AByrpaHHOro yria;
NIMHEHbIW yron ABYrpaHHOro yrna; rpafycHaa mepa ABYrpaHHOro yrna.

Ol'lepMpOBaTb NOHATUAMWU. MHOTOIrpaHHUK, BbII'IyK/'IbIﬁ n HEBbII'IYKJ'IbIﬁ MHOIOrpaHHUuK, 3/IieMeHTbI
MHOrorpaHHuKa, HpaBMﬂbeIVI MHOTrOrpaHHUK.

PacnosHaBaTb OCHOBHblE BUAbl MHOTOFPAaHHMKOB (NMMpammKaa; Npusma, NpAMOYroNbHbIN
napannenenunen, Kyo).

KnaccndumumpoBaTb MHOTOrpaHHUKK, BbIBMpan OCHOBaHMA ANA Kaaccudukaumm (BbinyKable 1
HeBbINYK/Ible MHOTOrPaHHUKK; NPaBU/IbHbIE MHOFOTPAHHWKK; NPAMbIE M HaKOHHbIE NPU3MBI,
napannenenuneasl).

OI'IepMpOBaTb NOHATUAMMU: CeKyLaA NTOCKOCTb, ce4eHNe MHOIrorpaHHMKOB.

O6bsAcHATb NPUHUUNNDbI NOCTPOEHUNA ceyeHui, ncnoab3lya meToa cnenos.



CTpouTb CeYeHUss MHOTOrPaHHMKOB METOA,0M C/1Ief,0B, BbINOJIHATL (BbIHOCHbIE) MIOCKME YEPTEXKN U3
PUCYHKOB NPOCTbIX 06 BEMHbBIX GUryp: BULA cBEPXY, COOKY, CHU3Y.

PelwaTb 3aga4M Ha HaxoXAEeHNE FeOMETPUYECKUX BEIMYMH NO 0BpasL,am UAK anropuTMmam, NPUMeHsA
M3BECTHbIE aHA/IMTUYECKME METOAbI NPU PELUEHUM CTAaHAAPTHLIX MaTeMATUYECKMX 33434 Ha
BblYMCNEHME PACCTOAHUI MEXKAY ABYMA TOYKAMM, OT TOYKM A0 NPAMOM, OT TOUYKM A0 NAOCKOCTU, MEXAY
CKpeLLMBAOLWMMMCA NPAMbIMMU.

PelwwaTb 3a4a4M Ha HaxoXAEeHNE FEOMETPUYECKUX BEIMYUH MO 0Bpasuam uan anroputmam, npUMeHss
M3BECTHbIE aHA/IMTUYECKME METOAbI NPU PELUEHUM CTAaHAAPTHLIX MaTeMATUYECKMX 33434 Ha
BbIYUCIEHME YITIOB MEXKAY CKPELLMBAOLLMMUCA NPAMBIMU, MEXKAY NPAMOI U NIOCKOCTbIO, MeXAyY
NJ0CKOCTAMM, ABYTrPAHHbLIX YI/10B.

BbluMcaATb 06BEMBI M NIOLLAAN NOBEPXHOCTEN MHOTOrPaHHUKOB (MpM3Ma, MMPamMmuaa) ¢ NPUMEHeHNemM
$opmMyN; BbIYUCAATb COOTHOLLEHUA MeXAY NIoWaAAMMN NoBepXHOCTeN, 06 bEMamn NoA00OHbIX
MHOTOrPaHHWNKOB.

OnepupoBaTh NOHATUAMMU: CUMMETPUA B MPOCTPAHCTBE; LLIEHTP, OCb U MIOCKOCTb CUMMETPUU; LLEHTP, OCb
M NJIOCKOCTb CUMMETPUU GUTYpPbI.

MN3BnekaTb, Npeobpa3osbiBaTb M MHTEPNPETUPOBATb MHPOPMALMIO O MPOCTPAHCTBEHHbIX
reoMeTpuyeckmx Gurypax, NPeacTaBieHHY0 Ha YePTEXKax U PUCYHKaX.

anMeHﬂTb reometTpuyeckmne d)aKTbI ANnAa peweHnAa ctepeomMeTpndecknx 3agad, npegnonarakowmx
HECKOJIbKO Waros peweHna, ecam ycnosma npuMmeHeHNA 3a4aHbl B ABHOM d)opN\e.

anMEHﬂTb ﬂpOCTEﬁLLIMe nporpammibie cpeacrtea U SN1EKTPOHHO-KOMMYHUKAUMNOHHbIE CUCTEMDbI NPU
peweHnn ctepeoMeTpU4HeCKnX 3agad.

anBOAMTb npumMmepbl MaTeMaTUYeCKUX 3aKOHOMepHOCTEI71 B npupoae n Xn3Hu", pacno3HaBaTtb
npoAasieHne 3aKOHOB reoMeTpun B UCKYCCTBE.

anMEHﬂTb nony4yeHHblI€ 3HAaHWA Ha NPAaKTUKe: aHa/IM3NPOBATb peasibHble CUTYaUUn U NPUMEHATb
N3y4YEHHbIE NOHATUA B NpoL,eCCe NOUCKa pelleHNA MmaTemaTnu4eCkn Cd)OpMynleOBaHHOﬁ ﬂpOG!’IEMbI,
Mo4ennpoBaTb peasibHblE CUTYALLUN HA A3bIKE TEOMETPUN, NCCIeA0BaTb MNOCTPOEHHbIE MOAENIN C
MCNnos1b30BaHNEM reOMeTPUYECKUX NOHATUI U TEOPEM, annapaTa aIII'E6pr; pewaTtb NpakTnyeckmne
3a4a4K, CBA3aHHbIE C HaXoXAeHNEM reomeTpnvyeCKnUX BEJIMHNH.

11 KNACC

OneprpoBaTh NOHATUAMMU: LUANHAPUYECKANA MOBEPXHOCTb, 06pasytowme LMAMHAPUYECKOM
NOBEPXHOCTU; UMIMHAP; KOHMYECKan NOBEPXHOCTb, 06Pa3yloLLMe KOHUYECKOM MOBEPXHOCTU, KOHYC;
cpepuyeckan NoBepxXHOCTb.

PacnosHaBaTb Tesa BpaweHus (LMAnHApP, KOHYC, chepa 1 wap).
O6bACHATb cnocobbl NONAYYEHUA TN BPALLEHMA.
KnaccndumumposaTtb B3anmHoe pacnosnioxeHue chepbl U NAOCKOCTH.

OI'IepMpOBaTb NOHATUNAMMU! LuapOBOVI CermeHT, OCHOBaHMe cermeHTa, BbiICOTa CErMeHTa, Luaposoﬁ cnoi,
OCHOBaHWMe WapoBOro cnoA, BbiCoTa LWWAapoOBOro cnoA, u.laposoﬁ CEeKTOop.



Bblumncnatb 06bEMBI M NIOLWAAN MOBEPXHOCTEN TEN BPALLEHUSA, TEOMETPUYECKUX TEN C MPUMEHEHUEM
dopmyn.

OnepupoBaTb NOHATUAMMW: MHOFOFPAHHMK, BMIMCAHHbIN B chepy U onncaHHbI okono cdepbl; chepa,
BMNCaHHaAA B MHOIFOrpaHHMK nUan Teno BpalleHua.

BblUMCNATE COOTHOLIEHMA MEXAY NNOWAAAMM NOBEPXHOCTEN U 06 bEMaMK NOAOOHbIX Ten.
MN306parkaTb n3y4aemole GUrypbl OT PYKM U C MPUMEHEHNEM NPOCTbIX YEPTEKHbBIX MHCTPYMEHTOB.

BbINOMHATL (BbIHOCHbIE) MIOCKME YEPTEMNM U3 PUCYHKOB NPOCTbIX 06 bEMHbBIX PUTYpP: BMUA CBEPXY, COOKY,
CHM3Y; CTPOUTb CEUYEHUS TeN BPaLLEHUS.

M3BnekaTb, MHTEPNPETUPOBATL U NPeobpPa30BbIBaTb MHPOPMALMIO O MPOCTPAHCTBEHHbIX
reomeTpUYecknx ourypax, NpeacraBaeHHYIo Ha YepTexKax U pUCyHKax.

OnepurpoBaTh NOHATUEM BEKTOP B MPOCTPaHCTBE.

BbINONHATb AEMACTBUA CIOMKEHMA BEKTOPOB, BbIYMTAaHUSA BEKTOPOB M YMHOMEHWA BEKTOPA Ha YNCIIO,
0OBACHATL, KAKMMU CBOMCTBaMM OHM 061aAatoT.

anMeHﬂTb npaBuWa0O napannenenmnena.

OI'IGpMpOBaTb NOHATUAMU: AEKAPTOBblI KOOPAMHATDLI B NPOCTPaHCTBE, BEKTOP, MOAY/1b BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUNHATbLI BEKTOPA, Yron Mexay BEKTOPamMu, CKanapHoe nponsseneHune
BEKTOPOB, KO//IMHEAPHbIE N KOMMNJIAHAPHbIE BEKTOPLI.

HaxoguTb CYMMY BEKTOPOB M npounseegeHne BEKTOPa Ha HNC/IO, YIoNl MeXA4y BEKTOPAaMU, CKalApHOe
npounsseneHume, packnaabiBaTtb BEKTOP NO ABYM HEKOJIZIMHEAPHbBIM BEKTOPaAM.

3apasaTtb NJOCKOCTb YpaBHEHNEM B AEKapTOBOﬁ cncreme KoopAguHar.

anMEH‘r'ITb reomeTpuyeckmne d)aKTbI ANnAa peweHna ctepeomMeTpunuy4eCknx 3agay, npeanosaratowmx
HECKOJIbKO Waros peweHunaA, ecam ycnosma npuMeHeHNA 3a4aHbl B ABHOWM d)opN\e.

Pewartb ﬂpOCTeﬁLLIMe reomeTpumyeckme 3agaydm Ha NnpuMeHeHne BEKTOPHO-KOOPANHATHOIoO MeToaa.

Pewartb 334341 Ha A0OKa3aTeIbCTBO MaTeMATUYECKMX OTHOLLEHUI U HaXxoxXgeHne reomeTpndeckmnx
Be€/INYNH No 06pa3L|,aM U anAropuTtmam, npumeHAaa n3BeCtHble MeToabl Npu peweHnn CTaHaapTHbIX
MmaTeMaTnyeCKkmnx 3agau.

MNpumeHATL I'IpOCTGlZLLIME nporpammisbie cpeacrtea U 3/1IEKTPOHHO-KOMMYHUKaUMUOHHbIE CUCTEMDbI NPU
peweHnn ctepeoMeTpUYECKNX 3a4a4.

MpuBoAUTL NPUMEpPbl MaTEMATUYECKNX 3aKOHOMepHOCTEVI B npupoae v XMU3H", pacno3HaBaTb
npoAasieHne 3aKOHOB reoMeTpun B UCKYCCTBE.

MpumeHATb NO/ly4eHHble 3HaHWA Ha NPaKTUKe: aHANU3MPOBATb peasibHble CUTYyaumnn n NPUMEHATb
N3y4eHHble NOHATUA B NpoLUeCCe NOUCKa pelieHna maTtemaTnyecku Cd)OpMynVIpOBaHHOﬁ I'IpO6J'IeMbI,
MoaennpoBaTb peasibHble CUTYALLUN Ha A3bIKE TEOMETPUN, NCCea0oBaTb NOCTPOEHHbIE MOAEN N C
MCNonb30BaHNEM reoMeTpUYeCKnNX NOHATUI U TEeOpem, annapaTa anre6pb|; pewaTtb NpakTnyeckmne
3a4a4K, CBA3aHHbIE C HaXoX4eHNEM reOMETPUHECKNX BETUYUH.



TEMATUYECKOE NTAHNPOBAHUE

10 KNACC

Ne HanmeHoBaHue pas3aenos u tem

Konunuecrtso yacos

dneKTpoHHble (unudposbie)

n/n | nporpammbl Beero KoHTponbHble | MpakTuyeckue ob6pasoBaTenbHble pecypcbl
paborbl paborbl
1 BeeneHue B cTepeomeTputo 10 bubanoreka LIOK
A P P https://m.edsoo.ru/1c209e37
5 MpAmble 1 NIOCKOCTM B NPOCTPAHCTBeE. 12 1 Bubnmoteka LLOK
MapannenbHOCTb NPAMbIX U NNOCKOCTEM https://m.edsoo.ru/1c209e37
3 MNepneHANKYNAPHOCTb NPAMbIX U 12 Bubnmoteka LLOK
njaockocre https://m.edsoo.ru/1c209e37
4 Yrabl mexay npAMbIMU U NJOCKOCTAMM 10 1 bubanoreka LIOK
Ay P https://m.edsoo.ru/1c209e37
5 MHoOrorpaHHmKm 11 1 bubauorexa LIOK
P https://m.edsoo.ru/1c209e37
. Bubnnoteka LLOK
6 O6bEMbI MHOTOIPaHHUKOB 9 1
https://m.edsoo.ru/1c209e37
7 MNoBTOpeHMeE: cevyeHmnA, PACCTOAHUA U 4 1 Bubnmoteka LOK
yrAbl https://m.edsoo.ru/1c209e37
OBLLEE KOJTMYECTBO YACOB MO NPOTPAMME | 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

HaumeHoBaHMe Konunuyecrso yacos

Ne a3MEN0B 1 Tem dneKTpoHHble (uudposbie)

n/n PasA Beero KoHTponbHble | MNpakTuyeckue | obpasosatenbHble pecypcbl
nporpammel pabotbl pabotbl

1 Tena BoalLe 12 Bubnmoteka LOK

n HUA
pat https://m.edsoo.ru/1c209e37
) 06bE 5 1 Bubnmoteka LLOK
éMbl Te
pemelTen https://m.edsoo.ru/1c209e37
BekTto
3 KozT F:::Tbl B 10 1 bubamoreia LIOK
PA https://m.edsoo.ru/1c209e37
npocTpaHcTee
MNosTopeHue,

4 o0bobuieHue, 7 1 Bubnnoteka LLOK
cucTematusauma https://m.edsoo.ru/1c209e37
3HaHUM

OBLLLEE KO/TMYECTBO

» 34 3 0

YACOB MO NMPOrPAMME
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