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PABOYASA NPOrPAMMA

y4yebHoro npeameTta «f'eomeTpus. bazoBbin ypoBEHb»

ansa odbyyvarowmxea 10-11 knaccos



NOACHUTEJIbHAA 3AMNMUCKA

Pabouyas nporpamma y4yebHoro kypca «[leomeTpusi» 0a30BOro YpOBHs Ans
obyvarowmxca 10 —-11 knaccoB paspabotaHa Ha ocHoBe dengepanbHOro
rocygapctBeHHoOro obpasoBaTefnbHOro cTaHgapTta cpegHero obuiero obpasoBaHusi, C
YY4ETOM COBPEMEHHBLIX MUPOBbLIX TpeboBaHUN, NPeabsaABnsSeMbiX K MaTemMaTuieckoMy
obpasoBaHuio, M Tpaguuun poccumnckoro obpasoBaHuda. Peanusaums nporpammbl
obecneymBaeT oBMageHUe KIoYEBbIMU KOMNETEHLMAMKN, COCTABMASIOLMMN OCHOBY AN
CaMOpas3BMUTUA W HenpepbiBHOrO 00pa3oBaHUA, LEMNOCTHOCTb OOLLEKYNbTYPHOrO,
FINYHOCTHOIO N NO3HABATENbHOIO Pa3BUTUS JIMHHOCTIN OBy4YatoLLMXCS.

LEJIN U3YYEHUA YHEBHOIO KYPCA

BaxxHOCTb y4eBHOro Kypca reomeTpum Ha ypoBHe cpegHero obuiero obpasoBaHuns
obycrnoBneHa npakTU4eCcKOM 3HAYMMOCTbIO MeTanpegMeTHbIX W NpeaMETHbIX
pe3ynbTatoB 0bOy4yeHUss reoMeTpuM B  HanpaBfieHUU JIMYHOCTHOIO  Pa3BUTUSA
obyvarowmxcs, opmMmmpoBaHna (PYHKLUMOHANBbHOM MaTeMaTU4eCKOW rpPaMOTHOCTH,
N3ydeHust Opyrux y4eOHblXx gucumnivH. Pasutne y obyyarowmxcs npaBUibHbIX
NpeacTaBNEHNA O CYLWHOCTM W MNPOUCXOXAEHUN TeOMeTpUYeckux abCcTpakumm,
COOTHOLUEHNN pearnbHOrO0 U uAeasnibHOro, XapakTepe OTpaXKeHUs MaTemaTU4ecKoun
HayKoW SIBNEHWA U NPOLEeCCOB peasibHOro Mupa, Mecte reoMeTpum B CUCTEME HaykK U
poONM MaTeMaTM4ecKoro MOAENMPOBAHNA B HAy4YHOM MO3HaHMM W B MpakKTUKe
cnocobcTByeT (hOpMMPOBAHMIO HAYYHOTO MUPOBO33PEHUS YYALLUXCH, a TaKKe KayecTB
MbILLSIEHNS, HEODXOANMbIX ANS adanTauMm B COBpeMeHHOM obLLecTBe.

eomeTpuna aBnsetca ogHMM m3 0as30BbIX NPeaAMETOB Ha YPOBHE CpedHero
obuiero obpasoBaHus, Tak Kak obecnevmBaeT BO3MOXHOCTb M3YyYEHUS] KakK OUCUUNIIMH
€CTeCTBEHHO-HAy4YHOW HanpaBneHHOCTN, TaK U 'YMaHUTapHOMN.

Jlornyeckoe MmbiwneHve, dopmMmmpyemoe npuv  U3ydeHun  obyyvarowmmucs
MOHATUNHBLIX OCHOB FEOMETPUN N MOCTPOEHUU LIEMOYKM FOTMYECKUX YTBEPXKAEHUA B
X0[e peLLeHns reomeTpu4ecknx 3agay, yMeHue BbiaBuUraTb M OnpoBepratb rmnoTtesbl
HenocpeacTBEHHO UCMONb3YHTCS NPU PELLeHNN 3a4ay eCTeCTBEHHO-Hay4YHOro uukna, B
4YaCTHOCTU U3 Kypca PU3NKH.

YMeHVe OpueHTUpOBaTbLCA B MPOCTPAHCTBE UrpaeT CyLECTBEHHYIO POfb BO BCEX
obnactax pgesTtenbHocTM JenoBeka. OpueHTauus 4YenoBeka BO BPEMEHU ¢
NpocTpaHCTBE — HEobXoaMMoe YyCrnoBMe ero coumanbHoro 6biTns, dopma oTpaxeHus
OKpY>XaloLWwero Mupa, YCrnoBue YCMELHOro Mo3HaHWs W akTUMBHOro npeobpasoBaHuns
pencteutensHoctu. OnepupoBaHMe MPOCTPAHCTBEHHbIMM oObpasamn obbeanHsieT
pasHble Buabl y4ebHOM UK TPyAoOBOM [LOEATENbHOCTW, SABMSETCSs OOHUM U3
npodeccnoHanbHO BaXHbIX KayecTB, MO3TOMY akTyanbHa 3agada opmupoBaHus y
00yyaloLmnxcs NPOCTPAHCTBEHHOIO  MbILWMEHUS KaK pPas3HOBUMOHOCTM 0OBpasHoro
MbILSIEHNS —  CYLLECTBEHHOr0 KOMMOHEHTa B MNOArOTOBKE K  MpakTU4eCKoun
AeATenNbHOCTM N0 MHOMMM HanpasneHnsaMm.

Llenb ocBoeHuss nporpammbl y4ebHoro kypca «leomeTpusi» Ha 6a30BOM ypoOBHE
obyyeHnsa — obuweobpa3oBaTenbHOE W OOLLEKYNbTYPHOE pasBuTMe 0byyarowmxca
yepes3 obecneyeHne BO3MOXHOCTU NpMoBpeTeHNsT U UCNOSb30BaHMUA CUCTEMATUYECKNX
reoOMeTpUYECKNX 3HaHUW U OEUCTBUN, CNeundUYHbIX reoMeTpun, BO3MOXHOCTU



yCMNeLwHoro npoaosikeHuss obpasoBaHUA MO cneunanbHOCTAM, He CBSA3aHHbIM C
NPVKNagHbIM NCNOSTb30BaHNEM FrEOMETPUMN.

Mporpamma no reomeTpunm Ha 6Ga3oBOM YypOBHE MpeAaHasHayeHa AaAng
o0yyaloLNXCa cpedHen LUKOMbl, HE WUCMbITbIBABLUMX 3HAYUTESNbHbLIX 3aTPyLHEHUN Ha
YPOBHE OCHOBHOro obuiero obpasoBaHus. Taknm obpasom, obyyatoumecs Ha 6a3oBoMm
YPOBHE [OMKHbI OCBOUTbL 0O0OLIME MaTeMaTuyeckne yMeHusi, CBsi3aHHble CO crneLmdukom
reomeTpun n Heobxogumble NS XXM3HWM B COBpPEMEHHOM obuiecTtBe. Kpome 3Toro, oHu
MMET BO3MOXHOCTb W3Yy4YUTb reomMeTpuio Oonee rnyboko, ecnu B JAanbHenwem
BO3HMKHET HeobXOoOMMOCTb B rEOMETPUYECKMX 3HaHMSX B MNpodecCuoHanbHoOm
AEeATENbHOCTM.

[locTwkeHne uUenu OCBOEHUsT MporpamMmmbl  obecnedMBaeTcsi  peLleHnem
COOTBETCTBYHOLMNX 3agad. MpuopuTeTHbIMKM 3agadamMu OCBOEHUA Kypca «[eomeTpum»
Ha 6a3oBoM ypoBHe B 10—11 knaccax aBnsawTCs:

e dopmupoBaHMe NpeacTaBrneHns 0 reoMeTpumM Kak 4YacTm MUPOBOM KyNbTypbl U

0OCO3HaHMe e€ B3aMMOCBSA3M C OKpY>KaloLMM MUPOM;

e opmupoBaHMe NpeacTaBfeHns O MHOrorpaHHuKax M Tenax BpalleHWsa Kak O
BaXXHEMLUNX MaTeMaTU4YeCcKnx mMoaensx, no3sonsiowmnx onMcbiBaTb U n3ydvatb
pasHble ABNEHNSA OKpYXatoLLero Mmpa;

e (opmMMpOBaHME YMEHUS pacrno3HaBaTb Ha YepTexax, MoOAensax u B pearbHOM
MUpEe MHOTOrPaHHWKM 1 Tena BpaLleHns;

e OBfnageHue MeTogaMu pelleHWs 3agdady Ha MNOCTPOEHUs Ha M3obpakeHusX
NPOCTPAHCTBEHHbIX OUryp;

e dopmupoBaHME  yMEHMS  ONEepupoBaTb  OCHOBHbIMW  MOHATUSIMKM O
MHOrOrpaHHMKax 1 Tenax BpaleHus 1 nx OCHOBHbIMW CBONCTBaMU;

e OBfnageHue anropuTMamMu peLleHns OCHOBHbIX TUMOB 3agad; hopmmpoBaHue
YMEHNSA MNPOBOAUTbL HECMOXHbIE [JoKasaTernbHble paccyXaeHna B Xxoae
peLLeHnsa cCTepeoMeTpUYECKNX 3agad 1 3agay ¢ NpakTUYECKUM CoAepXXaHNeM;

e pas3BUTME WHTENNEKTyanbHbIX M TBOPYECKMX CnocobHocTen obyvatomxcs,
no3HaBaTeNbHOW aKTUBHOCTW, WCCNeAO0BaTENbCKUX YMEHUN, KPUTUYHOCTM
MbILUSIEHNS;

e opmupoBaHne YHKLMOHANBLHON FPaMOTHOCTW, PENeBaHTHOW TEeOMETPUMU:
YMEHMEe pacrno3HaBaTb MPOSBEHNA FeOMETPUYECKUX MOHATUA, OOBLEKTOB U
3aKOHOMEPHOCTEN B pearbHbIX XU3HEHHbIX CUTYaLMAX U NPU U3YYEeHUN ApYrnx
y4yebHbIX NpeameToB, NPOSIBNIEHUS 3aBUCUMOCTEAW UM 3aKOHOMEPHOCTEW,
dopMynupoBaTtb UX Ha N3blke rEOMETpUMM U CcOo3daBaTb reoMeTpuyeckme
MOLEenn, NPUMEHATb OCBOEHHbI FeoOMEeTPUYEecKU annapat Ons peLueHus
NPaKTUKO-OPUEHTUPOBAHHbLIX  3ajad, MHTepnpeTupoBaTb W OUEHUBATb
nony4eHHble pesynbTaTbl.

OTnnuuTenbHoMm OCOBEHHOCTBID MporpaMMbl  SIBNSIETCA  BKIOYEHME B KypC
CTEpPEeoMeTpMM B Hayane ero uM3yyvyeHusa 3agad, pellaemMblX Ha YPOBHE WHTYUTUBHOIO
No3HaHMsA, U onpedenéHHoiM o00pa3oM opraHM3oBaHHas paboTa Hag HUMMK, 4TO
CnocoBCTBYIOT Pa3BUTUIO JTOMMYECKOTO U MPOCTPAHCTBEHHOMO MbILUNIEHNSA, CTUMYNMpYyeT
NpOTEKaHUWe WHTYUTMBHbIX MNPOLECCOB, MOTUBMPYET K JdanbHeuwemy W3y4eHuto
npegmera.

MpeanoyTeHne OTAAETCA HArNA4HO-KOHCTPYKTUBHOMY MeToay OOy4YeHus, TO ecTb
TeopeTuyeckne 3HaHusi MMET B CBOEW OCHOBE YyBCTBEHHOCTb NpPEeaMETHO-



npakTuyeckon paeAaTenbHOCTU. PasButne npoOCTPaHCTBEHHbIX MpPeacTaBfneHun Yy
yyalmnxcs B Kypce CTepeoMeTpumn NpoBOAUTCSA 3a CYET pelleHus 3agad Ha cosgaHue
NPOCTPaHCTBEHHbIX 00pas3oB W 3agad Ha onepupoBaHWEe NPOCTPAHCTBEHHbLIMM
obpasamu. CosgaHme obpasa NpoBOAUTCHA C ONOPON Ha HarnsiAHOCTbL, a OnepupoBaHne
obpa3oM — B YCNoBUAX OTBMEYEHUS OT HarnggHOCTU, MbICIIEHHOrO M3MEHEHUS ero
MCXOAHOro CoaepKaHns.

OcHoBHble copepxaTenbHble nuHUKM Kypca «[eomeTpum» B 10-11 knaccax:
«MHororpaHHuku», «lpAMble KU NNOCKOCTU B NPOCTPaHCTBE», «Tena BpalleHus»,
«BekTtopbl 1 KoopauMHaTbl B NpocTpaHcTBe». PopMUpoBaHME FOMMYECKUX YMEHWUI
pacnpenenseTcs He TONbKO MO CoAaepXaTenbHbIM TMHUAM, HO 1 NO rogam oby4eHus Ha
YypOBHe cpeaHero obuwero obpasoBaHus.

CopepxaHue o06pasoBaHWs, COOTBETCTBYKOLEE nNpeaMeTHbIM pesynbTaTtam
ocBoeHusi paboyen nporpammbl, pacnpefenéHHbiM N0 rogam  obyyeHus,
CTPYKTYPMPOBAHO Takmm o6pas3oM, 4ToObl OBnageHne reoMeTpu4eckMMmn NOHATUSAMU U
HaBblkaMK OCYLLECTBASANOCh NocrneaoBaTenbHO WM MOCTynaTenbHo, C cobnogeHnem
NpyvHUMNa NPeemMCTBEHHOCTUN, YTOObl HOBble 3HAHWS BKOYaANMCb B OOLLYKD CUCTEMY
reoMeTpuYeCcKNX npeacTaBneHnin obydarolmxcs, pacwmpsas u yrnybnsas eé, obpasys
NPOYHbIE MHOXECTBEHHbIE CBA3M.

MECTO YYEBHOI'O KYPCA B YYEBHOM MJIAHE

Ha mn3yyeHune reomeTtpumn otsoamtca 2 yaca B Hegeno B 10 knacce u 1 yac B
Hegento B 11 knacce, Bcero 3a Asa roga oby4deHus - 102 yyebHbIx Yaca.



COOEPXAHUE YYEBHOIO KYPCA
10 KNNACC

MpsiMble N NNOCKOCTU B NPOCTPaHCTBE

OcCHOBHble NOHATUA CcTepeoMeTpun. Toudka, npsmMasi, NNOCKOCTb, NPOCTPAHCTBO.
MoHsaTne 06 akcnmomaTMyeckoM NOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U
CneacTBUSA U3 HUX.

B3anmHoe pacnonoxeHve npsMbIX B NPOCTpPaHCTBE: Nepecekatlmecs,
napasnnenbHble U ckpelmBarLwmeca npsamMble. NapannenbHOCTb NPAMbIX U MIOCKOCTEN
B MpPOCTpaHCTBE: napasnnenbHble MNpaMble B NPOCTPAHCTBE; NapanfesibHOCTb TPEx
NpsiMbIX; NapannenbHOCTb MPSAMOM U MAOCKOCTU. YrMbl C COHanpasreHHbIMU
CTOpPOHaMK; yron mexay npambiMKU B npocTpaHcTBe. [MapannenbHOCTb MIOCKOCTEN:
napannenbHble MNIOCKOCTM; CBOWCTBA nNapannesibHbiX nnockocten. [lpocTtenwme
NPOCTPaHCTBEHHbIE Urypbl Ha MNIIOCKOCTU: TeTpasgp, Kyb, napannenenvneg;
NOCTPOEHME CEYEHNN.

[MepneHaMKYNsSpHOCTb MPSAMOM WM MNIOCKOCTU: NepneHauKynspHble npsmble B
NpoCTpaHCTBe, NpsiMble NapannenbHble 1 NepneHauKynNspHble K MOCKOCTU, NPU3HaK
nepneHauKynapHoOCTM NPSIMOM M MAOCKOCTU, Teopema O MPsIMON NeprneHanKynsapHoOn
NAOCKOCTU. YrMbl B NPOCTPAHCTBE: Yron Mexay NpsMOn U NIOCKOCTbIO; ABYrPaHHbIN
yron, NIMHENHbIV Yron ABYrpaHHoro yrna. NepneHankynsap u HaknoHHbIE: paccTosHNe OT
TOYKM OO MMOCKOCTU, PacCTOAHWE OT MPAMOM A0 MMOCKOCTWU, Npoekuust durypbl Ha
NNOCKOCTb. [MepneHauKynsipHOCTb MSIOCKOCTEN: MPU3HaK NepneHauKynsapHOCTU OBYX
nriockocTen. Teopema o TPEX NepneHamKynspax.

MHororpaHHuKuM

[MoHATME MHOrorpaHHuKa, OCHOBHbIE 3fIEMEHTbl MHOrorpaHHuKa, BbINYKIble WU
HEeBbINYKNble MHOrOrpaHHWKK; pasBEpTKa MHOrorpaHHuka. lNpuama: n-yronbHasi npu3ma;
rPaHN M OCHOBaHUA MNPU3MbI; NPAMas W HaKNOHHAA nNpu3Mbl; GokoBas M MonHas
NOBEPXHOCTb Npu3mbl. lMapannenenunen, NpsIMOYrofibHbIA nNapannenenunes U ero
csonctea. Nupamuaa: n-yronbHas nupamuaa, rpaHu u 0OCHoBaHue nupamugbl; 6okosas
N NosiHasi NOBEPXHOCTb MMpamMuabl; NpaBuUibHas U yCeYEHHas nupammnaa. ONeMeHTbl
npuamMbl M nupamuabl. [lpaBunNbHble  MHOrOrpaHHUKK:  MOHATUE  MNPaBUIIBLHOTO
MHOrorpaHHuka; npasurbHas npuaMa W npaBusibHas nupamuaa; npaBuibHas
TpeyronbHas nMpamMmuaa v npaBuibHbIN TeTpasap; Kyb. MNpeactasneHne 0 NpaBUIbHbIX
MHOrorpaHHuKax: okTasgap, gogekasagp n nkocasgp. CedeHuns npuambl U nMpamuabl.

CummeTpuss B NPOCTPaHCTBE: CUMMETPUS OTHOCUTENBHO TOYKM, MNPSMOW,
NAOCKOCTU. ONEeMeHTbl CUMMETpUM B NUpamuaax, napannenenunegax, npasBWilbHbIX
MHOrorpaHHuKax.

BbluncneHne anemMeHTOB MHOrorpaHHuKoB: pé€bpa, agwnaroHanu, yrnbl. [nowaab
BGOKOBOW MOBEPXHOCTM U MOSTHON NMOBEPXHOCTU MPSIMOWN MPU3Mbl, NoWwanb OCHOBAHWN,
Teopema 0 GOKOBOW MOBEPXHOCTU MpsiMon Npu3mbl. MNMnowaab 60KOBOM NOBEPXHOCTU U
NMOBEPXHOCTU MPaBUIbHOW NMpamuibl, Teopema O nrowann yCe4éHHOM nupamuipl.
MoHsTMe 06 06bEMe. O6BLEM Nupamuabl, NPU3MBbI.

MopobHble Tena B npocTtpaHcTBe. COOTHOWEHNA Mexay nnowagsMu
NOBEPXHOCTEN, 06 BEMaMM NOAOOHbLIX Ten.



11 KINACC

Tena BpawieHun

Linnungpudeckas noBepxHOCTb, oOpasylolime UUIMHOPUYECKON MOBEPXHOCTMH,
OCb UMNVHAPUYECKON noBepxHocTU. LinnuHap: ocHoBaHua un BokoBas MOBEPXHOCTb,
obpasyowas n ocb; nnowaab 60KOBON U NOSIHOM MOBEPXHOCTMW.

KoHuyeckass noBepxHOCTb, 0OOpasylolime KOHMYECKOW MOBEPXHOCTU, OCb U
BEpLUMHA KOHUYeCKOW noBepxHOCTU. KoHyC: OoCHOBaHWe ¥ BepluvHa, obpasylowasa u
OCb; nnowagb 60KOBOM M MOSTHOWM MOBEPXHOCTU. YCEYEHHLIN KOHyC: obpasyrowme u
BblCOTa; OCHOBaHMSA N GOKOBas NOBEPXHOCTb.

Cdepa n wap: ueHTp, paguyc, guameTp; nnowagb MOBEPXHOCTU Ccepsbl.
B3anmMHoe pacrnonoxeHue cepbl M NNOCKOCTU; KacaTenbHas MNOCKOCTb K cdepe;
nrowanb cgepbl.

M3o06paxeHne Ten BpalleHus Ha NockocTu. Pa3BépTka unnmHapa n KoHyca.

KombuHaumm Ten BpaweHuUss U MHOrorpaHHuKoB. MHOrorpaHHuK, OMUCaHHbLIN
oKoJ10 chepsbl; cdepa, BNMcaHHas B MHOMOrPaHHUK, UM TeNo BpaLLeHus.

MoHatne o6 obvéme. OcHOBHblE cBOMCTBA O0OBLEMOB Ten. Teopema 06 06bEMe
NPAMOYroNbHOro napansenenunena n crneactsnsa ns Heé. O6bEM uunuHapa, KOHyca.
O6bém wapa u nnowaab cdepsbl.

MopobHble Tena B npocTtpaHcTBe. COOTHOWEHNA Mexay nnowaasMu
NoBEPXHOCTEN, 06 BEMaMM NOAOOBHbLIX Ten.

CeveHna umnuHgpa (napannesibHO M NeprneHauKynsipHO OCK), CEeYEeHUa KoHyca
(mapannenbHOe OCHOBaHUIO M NPoXosLiee Yepes BEPLUNHY), CeYEeHUs Lwapa.

BekTopbl 1 KOOpAUHaTbLI B NPOCTPaHCTBE

Bektop Ha nnockoctM M B npocTpaHcTBe. CroXeHue M BblMUTaAHWE BEKTOPOB.
YMHOXeHMe BeKTopa Ha u4ucno. PasnoxeHue BekTopa no TPEM HeEKOMMSaHapHbIM
BekTopam. [pasuno napannenenunega. PeweHne 3agad, CBsA3aHHbIX C MPUMEHEHMEM
npasun OencTBumn ¢ BekTopamu. NpamoyronbHaa cucteMa KoopamHaT B MPOCTPAHCTBE.
KoopauHaTtbl BekTopa. lNpocTtenwve 3agadmn B KoopauHatax. Yron mexgy BeKTopamu.
CkansipHoe npousBedeHne BeKTOPOB. BbluncrneHne yrnos mexagy npsiMbiMU W©
nnockocTamu. KoopamHaTHO-BEKTOPHLIN METO NPU PeLLEeHNM reOMeTPUYECcKnX 3agau.



NMIAHUPYEMBIE PE3YJIbTATbI
JINYHOCTHBLIE PE3YJIbTATDI

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHUS  Nporpammbl  yd4ebHOro  npegmeTta
«MaTemaTtnka» xapakTepusyTcs:

paxpaHckoe BocnuTaHue:

COPMUPOBAHHOCTBLIO MPaXKAaHCKOM MNOo3uUMKM OByYaloLerocs Kak akTUBHOrO Wt
OTBETCTBEHHOrO YfieHa poccumnckoro obuiectsa, NpeAcTaBneHnemM O MatemMaTU4ecKmx
OCHOBaxX PYHKLUMOHUPOBAHUA PasfiMyHbIX CTPYKTYP, SBMEHUA, npoueayp rpaxgaHCKoro
obuwecTtBa (BbIGOPLI, ONPOCHLI U Np.), YMEHMEM B3aMMOLENCTBOBATb C COLMASIbHbIMU
WHCTUTYTaMu B COOTBETCTBUN C UX PYHKLUUAMMU U HA3HAYEHMEM.

MaTpnoTnyeckoe BocnutaHue:

C(OOPMUPOBAHHOCTBIO POCCUMACKOW TPaX4aHCKOW WAOEHTUYHOCTU, YBaXKEHUs K
NPOLOMY M HaCTOSALLEMY POCCUMACKON MaTeMaTUKW, LIEHHOCTHbIM OTHOLUEHUEM K
OOCTUDKEHUAM POCCUNCKUX MaTeMaTUKOB W POCCUMACKOM MaTeMaTUYeCKOW LUKOMbI, K
MCNOMb30BaHUIO 3TUX JOCTMXKEHUI B OPYrMX HayKax, TEXHONOMMAX, chepax 3KOHOMUKMU.

[yxoBHO-HpaBCTBEHHOro BOCNUTaHUSA:

OCO3HaHWEM [yXOBHbIX LIEHHOCTEN POCCUMCKOro Hapoda; COpMUPOBAHHOCTbLIO
HPaBCTBEHHOINO CO3HaHWS, 3TUYECKOro MOBEAEHMUS, CBA3AHHOINO C MNPAKTUYECKUM
NPUMEHEHNEM OOCTUXKEHUN HAyKM U OEATENbHOCTbIO YYEHOro; OCO3HAHWEM JIMYHOrO
BKNaga B NOCTPOEHNE yCTONYMBOro byayLiero.

JcTeTUYECKoe BOCNUTaHUE:

9CTETUYECKMM OTHOLUEHMEM K MUpY, BKMOYas 3CTETUKY MaTeMaTU4eCKnx
3aKOHOMEPHOCTEN, 00BLEKTOB, 3aday, PEeLeHUn, pacCy>XAEeHWn; BOCIPUUMYMBOCTLIO K
MaTemMaTU4YeCcKUM acnektam pasfnuyHbIX BUOOB UCKYCCTBA.

dusnyeckoe BoCNUTaHue:

CPOPMUPOBAHHOCTBLIO YMEHUSA MPUMEHATL MaTeMaTUYeCKne 3HaHUS B MHTepecax
3gopoBoro u 6e3onacHoro obpasa >XM3HW, OTBETCTBEHHOrO OTHOLUEHUA K CBOEMY
300pOBbl0 (340pOBOE NUTaHWe, cbHanaHCUPOBAHHLIA PEXUM 3aHATUW UM OTAbIXA,
perynspHaa uandeckass akTMBHOCTb); (OM3MYECKOr0 COBEPLUEHCTBOBaHMUSA, Mpwu
3aHATUSAX CNOPTUBHO-0300POBUTENBHON AEATESNTbHOCTLIO.

TpyaoBoe BocnuTaHue:

FrOTOBHOCTbIO K Tpydy, OCO3HaHWEM LEHHOCTU Tpyaontobusi; UHTEepecoM K
pasnuyHbIM cdepam nNpodeccMoHanbHON 4eaTeNbHOCTU, CBA3AaHHBIM C MaTEMaTUKOM U
€€ MpUNoXeHNsIMN, YMEHMEM COBepLUIaTb OCO3HaHHbIN BbIGOp GyayLlen npodeccun m
peanu3oBbiBaTb COOCTBEHHbIE XXWM3HEHHbIE MNSlaHbl; FOTOBHOCTbLIO M CMOCOBGHOCTBIO K
MaTtemaTuyeckoMy obpasoBaHUIO M CaMOOBpa30BaHUIO HA MPOTSXKEHUN BCEWN XU3HW;
FOTOBHOCTbLIO K @aKTMBHOMY Y4acCTUIO B peLleHUN NpakTUYecKux 3agaqy MmaTteMaTn4eckon
HanpasBiEHHOCTH.

JKonornyeckoe BoCrnuTaHume:

CPOPMUPOBAHHOCTLIO  3KOMOrMYECKOW  KynbTypbl, MOHMMaHWEM  BIIMSHUSA
coumanbHO-3KOHOMUYECKNX MPOLIECCOB Ha COCTOAHME NPUPOOHON W  couunanbHOM
cpeabl, 0CO3HaHMeM rnobanbHOro Xxapakrepa 3KONorn4yeckmx npobnem; opueHtaumen
Ha NPUMEHEHNE MaTeMaTUYECKNX 3HAHUI ONS pelleHna 3agay B 06n1acTu OKpyXKatoLLen



cpedbl, MNMaHMPOBAHUA MOCTYNKOB M OUEHKU WX BO3MOXHbIX MOCNeaCcTBUMM AN
OKpyXatoLen cpeapbl.

LleHHOCTM Hay4YHOro NO3HaHUA:

COPMUPOBAHHOCTLIO  MUPOBO33PEHUS, COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO PasBUTUA Hayku U OBLLECTBEHHOW MPaKTUKX, MOHUMaHWEM MaTeMaTUyecKon
HayKn Kak ccepbl YernoBe4yecKon OeATerbHOCTWU, 3TanoB €€ pasBUTUS U 3HAYNUMOCTHU
ANA pasBuUTUS UMBUNU3aLMK; OBMageHUeM A3bIKOM MaTtemMaTuku U MaTemMaTuyecKom
KyNbTypoOWn Kak cpefCTBOM MO3HaHUS MWUPA; rOTOBHOCTLIO OCYLLECTBNATL MPOEKTHYIO U
nccnenoBaTenbCKy AeATeNnbHOCTb UHAMBUAYANbHO U B rpynne.

METAMNPEOMETHDBIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS MporpaMmmbl  yvyebHoro npegmeta
«MaTtemaTtuka» XapakTepuayrTcs oBnageHnem YyHMBEpPCasnbHbIMU
no3HaeamesibHbIMU delicmsusimMu, yHUsepcasbHbIMU KOMMYHUKamueHbIMU
OelicmeusiMu, yHU8epcaslbHbIMU pe2yrnsamueHbiMuU delcmeusiMu.

1) YHueepcarsibHble no3HaseamersibHble deticmeus, obecrnieqyusarom
gopmuposaHue 6a308biIX KO2HUMUBHBbIX [pouyeccos obyyaruwuxcs (oceoeHue
mMemodos Mo3HaHUsl OKpyXarou,e2o mupa; rnpumeHeHue Jl02U4ecKUX,
uccrie0osameribCKux onepayud, ymeHul pabomame ¢ uHgopmayued).

Ba3oBble nornyeckue AeNCTBUSA:

e BbISBMATb M XapakTepu3oBaTb CYLIECTBEHHblE MPU3HaKU MaTeMaTUyYecKux
OObEKTOB, TMOHATWMIA, OTHOLWIEHUA MeXay MNOHATUAMK; OoPMYyNMpPoBaTh
onpegeneHus MOHATUN; yCTaHaBNMBaTb CYLLLECTBEHHbIN npu3HaKk
Knaccudukauumn, OCHOBaHUA Onsi 06o6LEeHWss U CpaBHEHUS, KpUTEpuu
NPOBOAMMOrO aHann3a;

e BOCMpPpUHMNMATDb, (bOpMyJ'II/IpOBaTb n npeo6pa303b|BaTb CyXaeHu4d:
yrBepanTeribHble W oTpudaTtelibHble, €OWHWYHble, 4YaCTHble WU obuiue;
YCJ10BHbI€E;

e BbISBMATb MaTeEMaTUYECKNE 3aKOHOMEPHOCTM, B3aUMOCBSA3N M NPOTUBOPEYMS B
dhakTax, AaHHbIX, HabNOeHUAX 1 yTBEPXKOEHUNAX; Npegnaratb Kputepun ns
BbISIBIIEHNS 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

e [enaTb BbIBOAbl C WCMOMb30BAHMEM 3aKOHOB JOMMKW, AEAYKTUBHbLIX W
NHOYKTUBHBIX YMO3aKIOYEHUIA, YMO3aKIOYEHMI MO aHanoruu;

e MPOBOANUTb CaMOCTOSITENbHO AOKa3aTenbCTBa MaTeMaTUYeCKUX YTBEPXKOEHUN
(NnpsiMble M OT nNPOTMBHOIO), BbICTPaMBaTb aprymeHTauuio, npuBOAUTb
npuMepbl N KOHTPNpUMepbl; OBOCHOBLIBaTb COOCTBEHHbIE CYXOEHUA W
BbIBOAbI;

e Bblbvpatb cnocob peweHna yyebHOM 3agauM (CpaBHMBATb HECKOSbKO
BapuvaHTOB pelleHnsi, Bblbupatb Haubonee noAxXo4sAWMA C  YYETOM
CaMOCTOATENBbHO BbIAENEHHbIX KpUTEPUEB).

Ba3oBble uccneaoBaTenbCKue AeUCTBUSA:

e MCMOMb30BaTb BOMPOCbl Kak WCCNeAoBaTENbCKUN MHCTPYMEHT MNO3HAHWUS;
dopMynupoBatb  BOMPOCHI, UKCUpyOWMe npoTuBopeune, npobnemy,
yCTaHaBnMBaTb ncKkomoe n AaHHoe, hopmmpoBaTb rmnoTeay,
apryMeHTMpoBaTb CBOO MO3ULMIO, MHEHWE;



NpPOBOAUTbL CAMOCTOATENTbHO CMNIaHMPOBAHHLIA 3KCMEPUMEHT, UCCneaoBaHne
MO YCTAHOBMNEHWIO OCODOEHHOCTENM MaTemMaTu4yeckoro ob6bekTa, SBNeHus,
npouecca, BbISIBIEHUIO 3aBUCUMOCTEN Mexay OObekTaMu, SBMEHUSIMM,
npoueccamu;

caMocTosATeNnbHO hopmynupoBaTb 0606LWEHNS U BbiBOAbI MO pesynbTaTam
npoBe4EHHOrO HabnoaeHus, WccrneaoBaHusi, OUEeHMBaTb AOCTOBEPHOCTb
NONyYeHHbIX pe3ynbTaToB, BbIBOAOB U 0606LLEHNI;

NpOrHo3mMpoBaTb BO3MOXHOE pasBuMTME npouecca, a Takke BblABUraTb
NpeanonoXeHNsa O ero passBUTUN B HOBbLIX YCIOBUSX.

Pa6oTa ¢ nicpopmaumen:

2)

BbIABNATE AeuunTbl MHpOpMauuK, AaHHbIX, HEOOXOAMMbIX ANA OoTBeTa Ha
BOMPOC M ANSA peLLeHns 3agaqu;
BbIOMpaTh MHPOPMALMIO U3 UCTOYHMKOB PasfM4YHbIX TUMOB, aHanNM3MpPoOBaTb,
CMCTEMaTU3NPOBaTb M MHTEPNPEeTMpPoBaTh MHAPOPMAaLMIO pPasfiMdHbIX BUOOB U
dopm npeacTaBneHus;
CTPYKTYypMpOBaTb MHOpPMaUMo, NPeacTaBnaATb €€ B pasnuyHbix dopmax,
WNNCTPUPOBATbL rpadonUyecKu;
OoLeHunBaTb HaOEXHOCTb nHdopmauunn no CaMOCTOATENbHO
CHOPMYIIMPOBAHHBIM KPUTEPUSIM.

YHueepcanbHble  KOMMYHUKamueHble  Oelicmeus,  obecrnieyusarom

cghopMUpPOBaHHOCMb couuarbHbIX HaBbIKO8 0byYatoUUXCS.
OobLeHue:

BOCNpPUHMMaTb U (PopMynnpoBaTb CYy>KOEHUS B COOTBETCTBUMU C YCHOBUSIMU U
uensmmn obLLeHNs; SAICHO, TOYHO, TPaMOTHO Bblpa)kaTb CBOK TOYKY 3pEHUS B
YCTHbIX N MNCbMEHHbIX TEKCTaXx, JaBaTb NOSCHEHUS NO XOA4Y PeLUeHNa 3agauu,
KOMMEHTUPOBAaTb MNOMYYEHHbIN pe3ynbTar;

B Xoge obcyxaeHus 3agaBaTb BOMPOCHI MO CyLlecTBy OGCy>XQaemMom TEeMb,
npobnemsbl, pewaemMon 3agayn, BbiCKasbiBaTb WOEW, HALENEHHble Ha MOUCK
peLleHns; CONOCTaBMATb CBOU CYXOEHUA C CYXOEHUAMW OPYrnx y4aCTHUKOB
awnarnora, obHapyXusaTb pasnMyme 1 CXogcTBO NO3NLUK; B KOPPEKTHOM hopme
dopmMynmpoBaTb pasHorfacusi, CBouM BO3paXXeHus;

npeacTaBnATb pesynbTaThl pelleHnsa 3agayn, SKCnepuMeHTa, UccrenoBaHug,
NpoekKTa; caMOCTOATENbHO BblbnpaTb dopmaT BbLICTYMNIEHMUS C YYETOM 3agad
npeseHTaumm n 0cobeHHOCTEN ayanuTOpUN.

CoTpyaHMyecTBO:

NoOHMMaTb M MCMOMb30BaTb MpeuMMyLlecTBa KOMaHOHOW WM WHOUBWMAOYaNbHOW
paboTbl npu peweHnn y4ebHbiXx 3agad; npuvHMMaTb Ueflb COBMECTHON
AEeATENbHOCTH, nnaHMpoBaTb  OpPraHu3auui  COBMECTHOW paboThbl,
pacnpegensts Buabl paboT, [oroBapmMBaTbCs, 0OCy)XgaTb npouecc MU
pe3ynbtat paboTbl; 0606LWaTh MHEHNSI HECKOMbKNX NIOAEN;

yyacTtBoBaTb B rpynnoBbiX ¢hopmax pabotbl (06cyxaeHusi, oBMeH MHEHUR,
«MO3roBble LITYPMbI» W WHbIE); BbINOMHATL CBOK 4YacTb paboTbl u
KOOPAWHMPOBATb CBOW AEWCTBUS C OPYrMMW YfieHamMu KOMaHApbl; oueHuBaTb
KayecTBO CBOero BKkMaga B  OOWMA  NpPOAYKT N0  KpUTEpUSM,
CHOPMYNIMPOBAHHBIM Y4aCTHUKaMM B3anMOOENCTBUS.



3) YHueepcarnbHble peaynamuegHble delicmeus, obecreqyusarom ¢hopmuposaHue
CMbIC/I08bIX YCMAaHOBOK U XU3HEHHbIX Ha8bIKO8 JIUYHOCMU.

CamoopraHunsauus:

e COCTaBMsATb MMaH, anropuT™M peLueHuns 3agaydu, BbibnpaTtb cnocob pelieHus ¢
YY4ETOM MMEIOLLIMXCSA PECYPCOB Y COBCTBEHHbBIX BO3MOXHOCTEN,
apryMeHTMpoBaTb N KOPPEKTUPOBATb BapuaHTbl PELLEHUI C Y4ETOM HOBOW
NHopMauunu.

CaMOKOHTpOnb:

e BfnageTb HaBblkaMy  MNO3HaBATENbHOM  pedneKkcun  Kak  OCO3HaHUS
COBepLlUaeMbIX [OENCTBUN M MbICIUTENbHbBIX MPOLIECCOB, WX pPe3ynbTaTtos,
BNageTb cnocobamy camonpoBEpPKKU, CAMOKOHTPOMS npouecca u pesynbrarta
peLleHns MaTeMaTUYEeCKON 3a4auu;

e npeaBuaeTb TPYOHOCTW, KOTOPblE MOTYT BO3HUKHYTb MPU PELUEHUM 3ajauu,
BHOCUTb KOPPEKTMBbI B AEATENbHOCTb HA OCHOBE HOBbIX OOCTOSATENbLCTB,
AaHHbIX, HAWAEHHbIX OLWNOBOK, BbIABNEHHbLIX TPYAHOCTEN;

e OLEeHMBaATb COOTBETCTBME pe3dynbTata LUenn U yCrnoBusaM, O0bACHATb NPUYUHBI
OOCTMXKEHUST WM HELOOCTMKEHUS pe3ynbTaToB OEATENbHOCTU, HaxoauTb
owmnbKy, AaBaTb OLEHKY NPUOBPETEHHOMY ONbITY.

NMPEOMETHbIE PE3YJIbTATbI
10 KINACC

OnepupoBaTtb NOHATUSIMU: TOYKA, NpsiMasi, NIIOCKOCTb.

MpYMEHATb aKkCMOMbl CTEPEOMETPUM U CNeacTBUS M3 HUX MNpU  peLleHun
reoMeTpu4ecKknx 3agau.

OnepupoBaTb NOHATUAMM: NapannesibHOCTb U NepneHAnKYNsPHOCTb MPSMbIX U
NOCKOCTEN.

KnaccudmumpoBatb B3aMMHOE pacnofiokeHue rMpaAMbiX W MSIOCKOCTEN B
NpoCTpaHCTBe.

OnepupoBaTb MOHATUSIMWU: ABYrPaHHbIA Yron, rpaHu ABYrpaHHoro yrna, pebpo
ABYrPaHHOro yrna; NYHEWHbIN yron OBYrpaHHOro yrrna; rpagycHaa mepa AByrpaHHOro
yrna.

OnepupoBaTb  MOHATUAMW:  MHOTFOrPaHHWK,  BbINYKMbIA M HEBbINYKNbIA
MHOrOrpaHHuK, afieMeHTbl MHOrOrpaHHMKa, NpaBuUibHbIA MHOTOrpaHHMK.

PacnosHaBaTb OCHOBHble BWAbl  MHOFOrpaHHUKoB (MMpamuga; npusma,
NPsSIMOYrofbHbIN Napannenenunes, kyo6).

KnaccudumumpoBaTb MHOrOrpaHHUKKM, BblOMpasi OCHOBaHWA ANSA Kraccudukaumm
(BbINYKNble M HEBLINYKIblE MHOFOrPaHHMKW; NpaBUIlbHbIE MHOTFOrpaHHUKK; NpsiMble 1
HaKMOHHbIE NPU3MbI, Napannenenuneapl).

OnepunpoBaTtb MOHATUSMU: CEKyLLAsA NIOCKOCTb, CeYeHne MHOrorpaHHUKOB.

OBBACHATL NPUHLMMNBLI NOCTPOEHNUS CEYEHUI, UCMONb3YS METOA CrefoB.

CTponTb CeyeHuss MHOrorpaHHWKOB MeTOAOM CrefoB, BbINOSHATL (BbIHOCHBIE)
NAOCKNE YEPTEXM U3 PUCYHKOB NPOCTbIX OOBEMHbBIX OUryp: BUA cBepxy, COOKy, CHU3Y.

PewaTtb 3agaun Ha HaxoXOeHue reoMeTpuyeckux BenuumMH no obpasuam unu
anropytMaMm, MpUMEHS U3BECTHble aHanuTudeckue MeTodbl Npu  peLleHun



CTaHOapTHbIX MaTeMaTU4eCKMX 3aday Ha BblYUCIIEHWE pPacCTOSAHUA Mexay ABYMS
TOYKaMW, OT TOYKM OO0 MPSMOWN, OT TOYKM OO0 MIIOCKOCTU, MeXOYy CKpeLiMBaloLLMMUCA
NPSIMbIMWA.

Pewatb 3agaun Ha HaxoXxaeHue reoMeTpuyeckux BenuuMH no obpasuam unu
anroputMam, nNpUMEHAS W3BECTHble aHanuTMyeckue MeTodbl Mpu  peLleHun
CTaHOapTHbIX  MaTeMaTU4ecKMx  3afjay Ha  BblUUCMEHWEe  YINoB  MeXay
CKpeLLMBaLLMMUCA NPAMbIMKU, MeXOy NPAMOM U MAOCKOCTbIO, MEXAY MIOCKOCTAMM,
ABYrPaHHbIX YrioB.

Bblumcnsate 06bEMBLI M nNnowaan MNoOBEPXHOCTENM MHOrorpaHHuMKOB (nNpuama,
nupamuga) c¢ rnpuMeHeHnemMm opmMyn; BblYUCNATbL COOTHOLUEHUA MeXay nnowagsamMmm
noBepxHocTeN, 06BEMaMM NOAOOHBIX MHOTFOrPaHHUKOB.

OnepupoBaTb NOHATUSMWU: CUMMETPUSA B NPOCTPAHCTBE; LEHTP, OCb U NNOCKOCTb
CUMMETPUN; LEHTP, OCb U MMOCKOCTb CUMMETPUM OUTYPbI.

M3Bnekatb, npeobpasoBbiBaTb W MHTEpPNpeTMpoBatb  MHGOpPMauM O
NPOCTPaAHCTBEHHbIX rEeOMeTpuUYeckux urypax, npencTaBNEeHHY Ha 4epTexax W
PUCYHKaX.

MpMeHATb reomeTpuyeckue akTbl 1S peLleHns CTepeoMeTpUyYeckux 3ajad,
npegnonaratLlmnx HECKOSMbKO LIaroB peLUeHusi, eCcnu yCcrnoBus NpuMeHeHnsa 3ajaHbl B
SAIBHOW dhopMe.

MpMeHATb  npocTerwme  MNporpaMMHble  cpeactBa U 9NEKTPOHHO-
KOMMYHUWKALMOHHbIE CUCTEMbI NMPU peLLleHnn CTEPEOMETPUYECKMX 3aaau.

MpuBOOUTL NpPUMEPbI MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HM,
pacrno3HaBaTb NPOsIBfieHME 3aKOHOB reOMeTpUmn B UCKYCCTBE.

MpMeHATb NOMyYeHHble 3HaHUA Ha MNpakTUKe: aHanu3MpoBaTb pearibHble
cUTyaumm W MNPUMEHATb U3YYeHHble MOHATUA B MpoLecce Moucka pelleHus
MaTtemaTuyecku cqopMynmpoBaHHOW NpobnemMbl, MOAENMPOBaThb pearibHble CUTyaumm
Ha 43blke reoMeTpuu, wuccnegoBaTb MNOCTPOEHHbIE MOLENW C  WUCMOMb30BaHMEM
reoMeTpuyecknx MNOHATUA W Teopem, annapaTta anrebpbl; pewartb npakTU4eckne
3a/jayn, CBA3aHHbIE C HAXOXOEHNEM reOMETPUYECKNX BENNYMH.

11 KINNACC

OnepupoBaTb MOHATUAMW:  UWNUHOPUYECKAss MOBEPXHOCTb, obpasyowme
LUUNMHOPUYECKON MOBEPXHOCTU; LUMNUHAP; KOHMYeckas MOBEPXHOCTb, obpasyouime
KOHMYECKON NOBEPXHOCTU, KOHYC; cdhepuyeckasi NOBEPXHOCTb.

PacnosHaBaTtb Tena BpalleHus (UmnuHap, KOHyc, cdpepa u wap).

O6bACHATL cNOCcobbI NONyYeHUs TN BpaLLEHUS.

KnaccudpmumpoBaTtb B3aMMHOE pacnonoXeHne cdepbl U NI0CKOCTH.

OnepupoBaTb MNOHATUAMU: LLUAPOBOW CErMEHT, OCHOBaHWE CermMeHTa, BbIiCOTa
CerMeHTa; LapoBOM CrOW, OCHOBaHWE LUAPOBOr0 Crflos, BbICOTa LUAPOBOrO CrOs;
LLIApPOBOW CEKTOP.

Bblumcnate 06bEMBI U NnoLwaan NoBEPXHOCTEN Ten BpalleHUs, reoMeTpu4ecKmx
Tes ¢ npuMmeHeHnemM opmyn.

OnepupoBaTb MOHATUAMMU: MHOFOrPAHHUK, BMUCAHHLIN B CAEpPy M OMUCAHHbLIN
OKONno cdpepbl; cdepa, BAMCaHHas B MHOTOrpaHHUK Un Teno BpaLleHus.



BbluncnsaTe COOTHOWIEHWA Mexay nnowagsaMm MNoBEPXHOCTEN U OOBbEMaMMU
noaobHbIX Ten.

N3o06paxaTtb nsyvyaembie ourypbl OT pykn U C NPUMEHEHNEM MPOCTbIX YEPTEXKHbIX
WHCTPYMEHTOB.

BbINonHATL (BbIHOCHBIE) MMIOCKME YEPTEXM N3 PUCYHKOB MNPOCTbIX OOBEMHbIX
duryp: Bug ceepxy, Cboky, CHU3Y; CTPOUTb CEYEHUS TEN BpaLLEeHMS.

M3Bnekatb, WHTepnpeTupoBatb WU npeobpasoBbiBaTb  MHAOPMaALMO O
NPOCTPAHCTBEHHbIX rEOMETPUYECKMX urypax, nNpenCTaBNEHHYD Ha 4epTexax wu
PUCYHKaX.

OnepupoBaTtb NOHATMEM BEKTOP B MPOCTPAHCTBE.

BbINOMNHATL OENCTBUSA CNOXEHUS BEKTOPOB, BbIYMTAHUSA BEKTOPOB M YMHOXEHUS
BEKTOpA Ha 4nCro, OObACHATb, KAKMMIN CBOMCTBaMK OHM obnagator.

MpumMeHsTbL NpaBuo napannenenunea.

OnepupoBaTb MNOHATUAMW: OeKapTOBbl KOOpAMHAaTbl B MPOCTPaHCTBE, BEKTOP,
MOAYNb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAUHATLI BEKTOPA, Yron Mexay BeKTopamu,
CKansapHoe Npou3seneHnNe BEKTOPOB, KOSSIMHEAPHbIE U KOMMaHAPHbIE BEKTOPbI.

HaxoouTe CymMMy BEKTOPOB WM MPOU3BEAEHME BEKTOpPA Ha YUCHO, Yromn mexay
BEKTOpamMu, CKanspHoe npou3BedeHWe, packnagbiBaTtb BEKTOp MO ABYM
HEeKONNMHeapHbIM BEKTOPaM.

3agaBaTb NNOCKOCTb YypaBHEHMEM B AEKAPTOBOW CUCTEME KOOPAUHAT.

MpumeHsaTb reomeTpuyeckme dakTbl ANA pPeLleHUs CTEPEOMETPUYECKMX 3aaad,
npeanonararwLwmx HECKOMbKO LIaroB peLleHusi, ecriv yCrnoBusi NpUMEHEHNsa 3agaHbl B
SIBHOW dhopMe.

PewaTb npocTtenwme reomeTpuyeckme 3afjaynM Ha NpPUMEHEHME BEKTOPHO-
KoopAMHaTHOro meToaa.

PewaTtb 3agaun Ha goKa3aTenbCTBO MaTeMaTUYECKMX OTHOLLEHUA U HaxoXaeHue
reoMeTpuyecknx BennymH no obpasuam wunuM anroputMam, MNPUMEHSS W3BECTHbIE
MEeTOAbl MPY PELLEHNN CTaHOAPTHBLIX MaTeMaTUYECKNX 3adav.

MpumeHsTb npocrenmne nporpamMmMHble cpencrtea n 3NEKTPOHHO-
KOMMYHMKALMOHHbIE CUCTEMbI NP PeLLEHNN CTEPEOMETPUYECKMX 3aaau.

MpuBOoOUTL NpPUMeEPbI MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOOE W XKU3HWU,
pacrno3HaBaTb NPOSIBIIEHME 3aKOHOB reOMEeTPUN B UCKYCCTBE.

MpUMEHATL NONyYeHHbIE 3HAHMS Ha MNPaKTUKE: aHanua3upoBaTb pearnbHble
cUTyaumm W MNPUMEHSATb M3YYEeHHble MOHATUS B MpPOLECCe MOouCKa peLleHns
MaTeMaTmyeckn ccopmMmynupoBaHHOM NpobriemMbl, MOAENNPOBaTb pearibHble CUTyauuu
Ha 43blke reoMeTpun, WuccnegoBatb MOCTPOEHHbIE MOAENN C  WCMONb30BaHUEM
reoMeTpUYECKNX MOHATUA M Teopem, annapaTta anredpbl; pelatb MnpakTu4eckmne
3aa4un, CBA3aHHbIE C HAXOXOEHNEM reOMEeTPUYECKUX BENNYMH.



TEMATUYECKOE NJIIAHUPOBAHUE

10 KINACC
KonuyectBO YacoB OneKTPOHHbIe
Ne HaumeHoBaHue pa3aenoB u Tem (undppossbie)
n/n nporpamMmbi Bcero Koutponihele  [Mpaktuueckue obpa3oBaTrenbHble
paboTbl paboTbl pecypcbi
1 BBeneHue B cTepeomMeTputo 10
5 MpsiMble M NIIOCKOCTM B NPOCTPaHCTBE. » 1
[MapannenbHOCTb NPAMbIX U NIIOCKOCTEN
3 I'IepneH,u,wanﬂpHOCTb NPSAMbIX U 12
NocCKoCcTeN
4 Yrribl Mexay NpsAMbIMU U NITOCKOCTAMU 10 1
5 MHororpaHHuKu 11 1
6 O6bEMblI MHOrOrpaHHUKOB 9 1
2 [MoBTOpEHME: CeYeHUs, PACCTOSHUSA U 4 1
yribl
OBLUEE KONMMYECTBO YACOB MO NPOIrPAMME 68 5 0




11 KNNACC

KonuyecTtBo 4yacos ANeKTPOHHbIe
HauvmeHoBaHue pa3genoB n Tem (undppossbie)
Ne n/n KoHTponbHble [MpakTuyeckue
nporpamMmmbil Bcero obGpasoBaTesibHble
paboTbl paboTbl
pecypchbl
1 Tena BpawieHus 12
2 Ob6bEéMbI Ten 5 1
3 BekTopbl 1 KoopAnHaTLI B 10 1
npocTpaHCcTBe
4 MoBTOpeHne, ob6obLLeHne, 7 ]
cuctemMaTmaauma 3HaHum
OBLLEE KONMMYECTBO YACOB INO 34 3 0
NMPOIrPAMME







NnOoyPOYHOE NIMAHUPOBAHUE
10 KIACC

Ne

n/n Tema ypoka

KonuyecTBO YacoB

Bcero

KoHTponbHble
paboTbl

MpakTuyeckue
paboTbl

Odarta
M3yyeHus

ONEeKTPOHHbIe
uncpoBble
obpas3oBaTenbHble
pecypchbi

OcCHOBHbIE NOHATUSA
CTepeoMeTpumn: ToYKa, npsimas,
NNOCKOCTb, MPOCTPAHCTBO.
MpaBuna n3obpaxeHus Ha
PUCYHKax: n3obpaxeHus
NAOCKOCTEN, NnapannerbHbIX
NpsMbIX (OTPE3KOB), cCepeamnHbl
oTpeska

MoHATMA: NepecekaloLmecs

MNIOCKOCTH, nepecekarwmecs
npamMada 1 niioCKoCTb

MoHATMA: Nepecekarowmecs
NSIOCKOCTH, NepecekatoLmnecs
npsiMasi U NoCKOCTb

3HaKoMCTBO C MHOrorpaHHmKamm,
|/|306pa>KeH|/|e MHOrorpaHHMKOB Ha
pUCyHKax, Ha NpOeKUNOHHbIX
yepTexax

HauyanbHble cBegeHus o kybe n
nupamuae, ux pasBepTkn U
moaenun. Cevyenus
MHOFOrpaHHNKOB




10

HayanbHble cBeageHus o kybe n
nupamuae, ux pasBepTkn
moaenu. Cevenus
MHOIOrpaHHNKOB

lMoHATME 06 akcnomaTuyeckom
NOCTPOEHNN CTEPEOMETPUN:
aKCUOMbI CTEPEOMETPUMN U
CNneacTBUS U3 HUX

MoHsATME 06 akcnomaTuyeckom
NMOCTPOEHUNN CTEPEOMETPUN:
aKCMOMbl CTEPEOMETPUMN U
CNneacTBUS U3 HUX

MoHsATME 06 akcnomaTuyeckom
NMOCTPOEHUNN CTEPEOMETPUN:
aKCMOMbl CTEPEOMETPUM U
cneacTBuS U3 HUX

lNoHAaTne 06 akcmomaTn4yeckom
NOCTPOEHUN CTEPEOMETPUMN:
aKCUOMbI CTEPEOMETPUM U
CNeAcTBUS U3 HUX

11

BsanmHoe pacrnonoxeHve npsmMbIx
B MPOCTPaHCTBeE:
nepecekaroLmecs, napannenbHble
N CKpeluMBatoLLMecs npsiMble

12

MapannenbHOCTb NPAMbIX U

NOCKOCTEN B MPOCTPAHCTBE:
naparnnesnbHble NpaMble B 1
NpOCTpaHCTBE; NaparnnenbHOCTb

TPEX NPAMbIX




MapannenbHOCTb NPSMbIX U
NAOCKOCTEN B NPOCTPAHCTBE:

13 MapannensHOCTbL NPAMOK U
NMOCKOCTH

14 Yrnbl ¢ COHanpaBneHHbIMU
CTOpOHamMu

15 Yron mexagy npsiMbiMu B
NpoCTpaHCcTBE

16 Yron mexagy npsiMbiMu1 B
npocTpaHCcTBe

17 [MapannenbHOCTb NNOCKOCTEN:
napannesibHble NIIOCKOCTH

18 Csownctea Tapanneanblx
NocKoCcTeN
[MpocTenwme npoCcTpaHCTBEHHbIE

19 dourypbl Ha NNOCKOCTU: TeTpaaap,
Ky6, napannenenunep

20 lMocTpoeHne ceveHun

21 MocTpoeHne ceveHnn
KoHTponbHas pabota no teme

55 "MpsamMble 1 NockocTh B
npocTtpaHcTBe. MapannensHOCTb
npsIMbIX U nnockocten”
MepneHanKynApHOCTbL NPSMON K

23 NMOCKOCTU: NepneHanKynspHble
npsiMble B NPOCTPaHCTBE

o4 Mpsimble napannenbHble U

nepneHanKyndpHbie K MITOCKOCTU




25

26

Mpsimble napannenbHble 1
nepneHauKynapHble K NI0CKOCTH
Mpu3Hak nepneHaAnKYNsapHOCTH
NPSAMOWN U MIOCKOCTU

27

28

29

Mpun3Hak NnepneHanKynspHOCTU
NPAMOM 1 NIOCKOCTH

Teopema o npssmon
nepneHauKynapHoOn nNiiocKocTum
Teopema 0 npssmon
nepneHAnKYNspHOM NIOCKOCTH

30

31

32

33

34

Teopema o npsimon
nepneHAnKYNSpHOM NIOCKOCTH

MepneHanKynsp 1 HaKMOHHbIE:
paccTosiHMe OT TOYKM A0
NMOCKOCTU, pacCcTOsIHNE OT NPSIMOM
[10 NIOCKOCT

MepneHauKynsp U HaKNOHHbIE:
pacCcTosiH1E OT TOYKM 10
MIOCKOCTU, PAcCTOSIHWE OT NPSIMOiA
[10 MAOCKOCTH

MepneHauKynsp U HaKNOHHbIE:
pacCcTosiHME OT TOYKM J0
MAOCKOCTU, paccTOsiHNE OT NPSIMOM
[10 NIOCKOCTN

MepneHanKynsap v HAKMOHHbIE:
paccTosiHMe OT TOYKM A0
MAOCKOCTU, paccTOsiHNE OT NPSIMOM
[10 MIOCKOCTY




35

36

Yrnbl B NPOCTPAHCTBE: Yron Mexay
NPAMOM U NIIOCKOCTbIO

[ByrpaHHbIN yrosn, IMHENHLIW Yron
ABYrpaHHOro yrna

37

38

39

40

41

[BYyrpaHHbIN yros, NMMHENHbIN yron
ABYrpaHHOro yrna

[MNepneHanKynApHOCTL
NMOCKOCTEN: NPU3HaK
nepneHauKynapHoOCTM ABYX
NOCKOCTEN
MNepneHanKynApHOCTL
NSIOCKOCTEN: NMPU3HaK
nepneHauKynapHoOCTM ABYX
NOCKOCTEN
MNepneHanKynApHOCTL
NSIOCKOCTEN: NPU3HaK
nepneHanKynspHOCTU ABYX
NOCKOCTEN

Teopema o0 TpEX
nepneHanKynapax

42

43

44

Teopema o0 Tpéx
nepneHankynsapax

Teopema o0 Tpéx
nepneHanKynspax

KoHTponbHas paboTta no Temam
"MepneHgnKynApHOCTb NPSMbIX Y
nfockocten" n "Yrnbl mexay
NPAMbIMA 1 NSIOCKOCTAMMU"




45

[NMoHATME MHOrorpaHHuKa,
OCHOBHbIE 311IEMEHThI
MHOrorpaHHuKa, Bblnykrble 1
HeBbIMYKIble MHOrOrPaHHUKN;
pa3BépTKa MHOrorpaHHuKa

46

Mpuama: n-yronbHas npusma;
rpaHn 1 OCHOBAaHMS NPU3MbI;
npsimasi U HakNnoHHasi NPU3Mbl;
BokoBas 1 NonHasi NOBEPXHOCTb
NpU3Mbl

47

48

49

Mapannenenunen,
NPsSIMOYroNbHbIN Napannenenvnes
N ero cBoucTBa

Mupamuaa: n-yronbHas nupammaa,
rpaHn n OCHOBaHWe Nupamnapl;
HokoBas 1 NonHasi NOBEPXHOCTb
nMpamuapl; NpasuribHas u
yceyé€HHasa nupamuaa

MpaBunbHbIE MHOFOrPaHHUKN:
MOHSITME NPaBUINBbHOIO
MHOrorpaHHuKa; npaBubHas
npuamMa un npaBuUnbHasa NMpamMuaa;
npaBunbHasa TpeyronbHas
nMpamMmmaa u NpaBUNbHbIN
TeTpasaap; kyb

50

51

ﬂpe,u,CTaBneHme O NMpaBUIibHbIX
MHOrorpaHHmKax: oKktasgp,
aoaexKkasgp n nkocasgp.

CvMMeTpusi B NPOCTPaHCTBE:




CUMMETPUS OTHOCUTESTbHO TOYKN,
NPSIMON, MAOCKOCTU. ONEMEHTHI
CUMMETPUKN B NUpamMmaax,
napannenenunenax, npaBuUibHbIX
MHOrorpaHHmKax

BbluncrneHue anemeHToOB

52 MHOrorpaHH1KoB: pébpa, 1
AvaroHanw, yrnbl
Mnowanb 6OKOBOW NOBEPXHOCTU U
MOSIHOWM MOBEPXHOCTU MPSAMOWM
53 Npu3Mbl, NnoLwazab OCHOBaHUN, 1
Teopema 0 60KOBOM MOBEPXHOCTU
NPAMOM NPU3MBbI
Mnowanb 6OKOBOM NOBEPXHOCTU U
NOBEPXHOCTU MPaBUITbHOM
54 nupamMmuabl, Teopema o nrowagu 1
BOOKOBOW MOBEPXHOCTU YCEYEHHON
nMpamungbl
55 KoHTponbHas paboTa no teme 1
"MHororpaHHukn"
56 MoHaTne 06 06bEME 1
57 O6bém nupamunabi 1
58 O6bEM nupamnapl 1
59 O6bEM nupamnapl 1
60 O6bEM nupamngpl 1
61 O6bémM npuambl 1
62 O61bEM npuambl 1
63 O6bEM NpuaMmbl 1




64

65

66

67

KoHTponbHas paboTa no teme
"O6BbEMbI MHOrorpaHHMKOB"

MosTOpeHne, o6obLLeHne
cuctemMaTmaaumns aHaHUN.
MocTpoeHne ceyeHnn B
MHOrorpaHHuKke

MoBTOpeHne, 0600LLEHNE
cuctemMaTmaaums HaHUN.
BbluncneHne pacctosaHum: mexany
ABYMSsI TOYKaMU, OT TOYKM A0
NPSAMON, OT TOYKM 4O NNOCKOCTH,
MexXay CKpelunBarLwmMncs
NpAMbIMU

MToroBas koHTponbHasa paboTa

68

MoBTOpEHMe, 06obuieHne
cuctemaTusaumnsa 3HaHUN.
BbluncneHne yrnos: mexay
CKpELLMBAKLLMMUCA NPSMbIMMU,
MeXay NPsIMOn N NIIOCKOCTbIO,
ABYrPaHHbIX YrIoB, YINOB MeXay
NSIOCKOCTAMM

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

68




11 KNNACC

Ne
n/n

Tema ypoka

KonunyecTBO YacoB

Bcero

KoHTponbHbIe
paboTbl

MpakTnyeckue
paboTbl

Odarta
M3yyYeHus

ONEeKTPOHHbIe
uncpoBblie
obpas3oBaTenbHble
pecypchbl

Cdhepa v wap: ueHTp, paguyc,
AnameTp; nnowiagb NoBEPXHOCTU
chepbl

B3anmHoe pacnonoxeHue
chepbl M NNOCKOCTY;
KacaTenbHasi NIIOCKOCTb K
chepe; nnowaab cdepsol
N3o6paxeHne cdepsl, Wwapa Ha
nnockocTtn. CeyeHns wapa

LinnnmHapuyeckas NoBepXHOCTb,
obpasyroLume LMnMHapPUYecKom
NOBEPXHOCTU, OCb

LIMNMHOPUYECKON NOBEPXHOCTHU

UnnnHap: ocHoBaHus n bokoBas
NOBEPXHOCTb, Obpasytoas n
OCb; nnowiaab OOKOBOM U NONHOW
NMOBEPXHOCTHU

N3o0bpaxeHne umnuHapa Ha
nnockoctn. PaseépTka
uunuHgpa. CeyeHus umnuuapa
(NNOCKOCTbIO, NapannensHon
UM NEpPNEeHANKYNSIPHOM OCK
uunuHapa)




KoHn4yeckasi NnoOBepXHOCTb,
obpasyoLime KOHNYECKOM
MOBEPXHOCTU, OCb U BEpPLUMHA
KOHWNYECKOWN NMOBEPXHOCTU

KoHyc: ocHoBaHMe 1 BepLunHa,
obpasylouias 1 ocb; nnowiagb
BGOKOBOW M MOMHON NOBEPXHOCTU
YCe4€HHbIN KOHYC: obpasytome
N BblCOTa; OCHOBaHUA 1 6okoBas
NOBEPXHOCTb

10

11

N3o6paxxeHne KoHyca Ha
NNOCcKOCTU. PasBépTka KoHyca.
CeueHnsa koHyca (NnoCKOCTLHO,
napansienilbHon OCHOBaHWIo, U
NIOCKOCTbIO, MpOXoasLLen Yyepes
BEPLLVHY)

KomOuHaums Ten BpalleHus u
MHOrorpaHHMKOB

12

MHororpaHHuK, OnMcaHHbIN
oKkono copepsl; cdepa,
BMMCaHHasi B MHOIOrpPaHHUK UNn
B TENO BpaLleHUs

13
14

MoHaTHe 006 00bEMe. OCHOBHbIE
cBoKicTBa OOBLEMOB Ten

O6bém umnuHapa, KoHyca

15
16

O6bém wapa 1 nnowaab cgepsbl

MopobHble Tena B NpOCTPaHCTBE.
CooTHoLeHnsa mexay




17

nrowagsammn noBepxHoOCTEN,
ob6bEMamm NoJoOHbIX Ten

KoHTponbHas paboTa no Temam
"Tena BpaweHusa" n "Obbemsbl
Ten"

18

BekTop Ha nnockocTu 1 B
npocTpaHcTBe

19
20

CroxeHue 1 BbluMTaHue
BEKTOPOB

YMHOXeHMe BEKTOpa Ha 4ncno

21

PasnoxeHune BekTopa no Tpém
HeKOMMMaHapHbIM BEKTOpPaM.
MpaBuno napannenenunena

22

23

24

25

PelueHune 3agay, cBA3aHHbIX C
npUMeHeHNeM npasun AencTBum
C BEKTopamu

MpsamoyronbHasa cuctema
KOOpAMHAT B NPOCTPaHCTBE.
KoopauHaTtbl BekTOpa.
MpocTtenwve 3agaym B
KoopamHaTtax

Yron mexagy BeKktopamu.
CkansipHoe npou3BegeHve
BEKTOpPOB

BbluncneHne yrnos mexay
NPAMbIMU N NNIOCKOCTAMMU

26

KoopamMHaTHO-BEKTOPHBIN MEeTo[,
npwv peLleHnn reoMeTpudecknx




27

3agad

KoHTponbHas paboTa no teme
"BekTopbl U KOOpauHaThl B
npocTpaHcTee"

28

lMoBTOpEHMe, 0600LLEHNE 1
cucTemaTu3aumnsa 3HaHUN.
OcHoBHble uUrypbl, akThl,
TeopeMbl Kypca nnaHuMmeTpum

29

MNoBTOpEHME, 0600LLEHNE U
cucTemaTusaumns 3HaHUN.
OcHoBHble urypbl, akThl,
TeopeMbl Kypca nnaHumeTpum

30

31

32

33

MoBTOpPEHME, 0600LLEHNE U
cuctemaTusaumsi 3HaHuUN.
3agaun nnaHMMeTpumn 1 MmeToabl
NX peLueHuns

MoBTOpeHne, 0600bLLEHNE N
cuctemaTusaumst 3HaHuUN.
3agaun nnaHMMeTpun U MeToabl
NX peLleHuns

MoBTOpeHme, 0600LLEHNE N
cucTemMaTmsauunsa 3HaHun.
OcHoBHble purypbl, dakThl,
TeopeMbl Kypca CTepeomeTpumn

MToroBas koHTponbHasa paboTa

34

MNoBTOpPEHMe, 0600LLEHNE 1
cuctemaTusaumsi 3HaHumn

OBLUEE KONMMYECTBO YACOB MO

34




NMPOrPAMME
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