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NOACHUTENIbHASA 3AMUCKA

Paboyas nporpamma y4ebHoro kypca «eomeTpusi» 6a3oBoro yposHs ans obyyatowmxcsa 10 —
11 knaccoB paspabotaHa Ha ocHoBe PeaepanbHOro rocyaapcTBEHHOTO 0Bpa3oBaTeNbHOM
CTaHaapTa cpegHero obuiero obpas3oBaHWs, C YY4ETOM COBPEMEHHLIX MWPOBbLIX TpebOBaHWA,
npeabsBnseMbX K MaTtemaTuyeckomy o0pa3oBaHWio, M Tpaauuuii poccuitckoro obpasoBaHus.
Peanusauns  nporpaMmbl  obBecrneuMBaeT  OBMadeHMe  KIHOYEBLIMM  KOMMETEHLMAMY,
COCTaBMNALWWMMA OCHOBY AN CaMOPa3BUTUS M HENpepbIBHOrO 06pa3oBaHMsl, LEMOCTHOCTb
06LLeKyNbTYPHOro, MMYHOCTHOTO 1 NMO3HABATENIbHOTO Pa3BUTMS JIMYHOCTY 0BYYatOLLMXCS.

LIENIU U3YYEHUA YYEBHOIO KYPCA

BaxHocTb y4ebHOrO Kypca reoMeTpuM Ha YpoBHe cpeaHero obuero ob6pas3oBaHus
oBycroBreHa NpaKkTU4eckon 3HAYMMOCTbI0 MeTanpeaMeTHbIX W NPeaMETHbIX  Pe3ynbTaToB
00by4eHns reoMeTpui B HanpaBNEHUM FNMYHOCTHOMO pPa3BUTMS 00ydatoLmxcs, hopMUPOBaHMS
(YHKLMOHANEHON MaTEMATUYECKON rPAMOTHOCTU, U3YUYeHMs APYrX y4ebHbIX ancumnnmH. Passutue
y obyyalowmxcs NpaBUNbHbIX MPEACTABMNEHNA O CYLIHOCT U MPOUCXOXOEHUM FeOMETPUYECKMX
abCcTpakuni, COOTHOLIEHMM peanbHOro U MaeanbHOro, XapakTepe OTPaXeHWst mMaTeMaTUyeckom
HayKo SIBMEHWA M MPOLECCOB peanbHOro Mupa, MEecte reoMeTpun B CUCTEME HayK U ponu
MaTEMATMYECKOro MOAENMPOBAHWS B HAy4HOM NO3HAHMM W B MNpaKTUKe CnocobeTeyeT
(hOPMMPOBAHUIO HAY4YHOTO MUPOBO33PEHUS YUALLIMXCS, @ TaKKe KaueCTB MbILLNEHUS, HEOOXOAUMbIX
ONS aganTauum B COBPEMEHHOM 00LLeCTBe.

[eomeTpus sBnsieTcd ogHUM W3 6a3oBbiX NPEAMETOB Ha YpOBHe cpegHero obuiero
obpa3oBaHns, TaK Kak oGecneynMBaeT BO3MOXHOCTb W3y4YeHWUs Kak OMCUMNIUH eCTECTBEHHO-
Hay4HOW HaNpaB/IEHHOCTK, TaK 1 ryMaHUTapHOM.

Ilornyeckoe MbllneHne, gopMmupyemoe npu U3y4eHun obyqatoLMMCs NOHATUAHBIX OCHOB
reoMeTpun 1 NOCTPOEHUM LIEMOYKM NOTUYECKNX YTBEPXKOAEHUA B XOOE PELUEHUS TeOMETPUYECKNX
3afay, yMeHue BblABWraTb M OMPOBEpPraTb rMNOTE3bl HEMOCPEACTBEHHO WCMOMb3YKTCA Mpu
PELLEeHNN 3a4ay eCTECTBEHHO-HAYYHOrO LMKNMa, B YaCTHOCTY M3 Kypca Prankw.

YMeHWe OpueHTUPOBATLCSH B MPOCTPAHCTBE MIPAET CYLLECTBEHHYIO POnb BO BCeX 0bractsx
neaTenbHocT venoBeka. OpueHTaUmMs YenoBeka BO BPEMEHM W NPOCTPaHCTBE — Heobxoanmoe
yCrioBME €ro coumansHoro BbiTis, hopMa OTPaXEHUS OKPYXatoLLero Mupa, YCroBue YCMELLHOro
MO3HaHUS 1 aKTMBHOMO NpeobpasoBaHust AeNCTBUTENBHOCTU. OnepupoBaHne NpOCTPaHCTBEHHBIMY
obpasamn 0ObeanHsEeT pasHble BUAbl Y4EOHON W TPYAOBOM AEATENbHOCTU, SBASETCS OOHUM U3
NpodheccroHanbHO BaxHbIX Ka4eCTB, NO3TOMY akTyasnbHa 3adava (opMMpoBaHus y obyyaroLmxcs
MPOCTPAHCTBEHHOTO MbILLMEHMS KaK Pa3HOBMAHOCTM 0BPa3HOro MbILWNEHNS] — CYLLECTBEHHOMO
KOMMOHEHTA B NMOArOTOBKE K MPaKTUYECKON AEATENBHOCTI NO MHOTMM HanpaBeHNsM.

Llenb ocBoeHMs nporpammbl y4ebHoro kypca «FeomeTpusi» Ha 6a30BOM YpOBHE 00YyYeHUst —
obweobpasoBatencHoe M 0BLeKynbTypHOE passBuTue obyyarowwmxcs 4vepe3 obecneyeHuwe
BO3MOXHOCTM NPUOBPETEHNS M WUCMONb30BAHWUS CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHWA 1
OENCTBUNA, CneundnyHbIX reOMeTpUM, BO3MOXKHOCTW YCMELWHOro NpodormkeHus obpasoBaHus no
CNEeLManbHOCTAM, He CBA3aHHbLIM C NPUKMaAHbIM UCMONb30BaHMEM FEOMETPUM.

[porpamma no reomeTpum Ha 6a30BOM YPOBHE MpeHa3HaveHa ans obyvatoLmxcs cpeaHen
WKOMbl, HE WCMbITbIBABLUMX 3HAYUTENbHbIX 3aTPYAHEHMA HA YPOBHE OCHOBHOrO 06LLEro
obpasoBaHns. Takum o6pasom, obydatouecs Ha Ga30BOM YpPOBHE OOMKHbI OCBOMTb 0bLime
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MaTeMaTUYeCckne YMEeHUsi, CBA3aHHbIE CO CMELMdUKON reoMeTpun u Heobxoaumble ONS XU3HW B
CoBpeMeHHOM obuiectse. Kpome 3TOro, OHM WMEKT BO3MOXHOCTb M3y4nTb reomeTputo Bonee
rnyboko, ecnM B [JanbHelleM BO3HWKHET HeOoOXOAMMOCTb B TEOMETPUYECKUX 3HAHMAX B
npodpeccroHanbHoON AeATENBLHOCTMY.

[ocTkeHne Lenu OCBOEHWSt MporpamMbl OBecreynBaeTcs pelueHneM COOTBETCTBYHOLLMX
3agav. lNpropuTeTHBIMM 3ada4yamm OCBOEHUS Kypca «[eomeTpumn» Ha 6asoBom yposHe B 10—11
Krnaccax SBnslTCS:

e (HOPMUPOBAHNE NPELCTaBNEHNS O FEOMETPUM KaK 4acTu MUPOBOW KyMbTYpbl 1 OCO3HAHUE

€€ B3aMMOCBS3M C OKPYXatoLLMM MUPOM;

e (HOPMUPOBAHNE NPELCTaBNEHNS O MHOTOrPaHHMKaX WM Tenax BpaLleHUs Kak O BaXHEMLUMX
MaTeEMaTUYEeCKUX MOZENsAX, MO3BOMAKWMX ONUCbIBaTb M U3y4aTb pasHble SBMEHUS
OKpYXatoLLEero Mmpa;

e (DOPMUPOBAHNE YMEHUS pacnosHaBaTb Ha YepTexax, MOAENsX M B pearnbHOM Mupe
MHOTOTPaHHUKKA W Tena BpaLLeHus;

e OBMafeHne MeTogamy pelleHnst 3agady  Ha  MOCTPOEHUS Ha  M30BpaxeHnsx
NPOCTPAHCTBEHHbBIX COUryp;

e (hOpPMMPOBaHWNE YMEHUS ONepPUPOBaTb OCHOBHBIMM MOHATUAMM O MHOMOrpaHHKKax u Tenax
BpaLLEHNS 1 X OCHOBHbIMW CBOMCTBAMMY;

e OBMafeHune anropuTMaMy peLUeHWs OCHOBHbLIX TWMOB 3afay; (hOPMUPOBAHWE YMEHUS
NPOBOAMTb  HECMNOXHble  [OKas3aTemnbHble  PacCyXOeHWs B XO4e  pelleHus
CTEPEeOMETPUYECKNX 3aay 1 3aay C NPaKTUYECKUM COAEpPXKaHNEM;

e pasBUTWE  MHTENNeKTyanbHbIX UM TBOPYECKUX  CrMOcoBHOCTE  obyvaroLymxcs,
No3HaBaTerbHON aKTUBHOCTU, UCCNEL0BATENbCKNX YMEHWUIA, KOUTUYHOCTY MbILLSIEHMS

e (HOPMUPOBAHNE (PYHKLMOHANBHOW PAaMOTHOCTH, PENIEeBAHTHOW TEOMETPUM: YMEHWe
pacrno3HaBaTb NPOSIBMEHNUS FEOMETPUYECKUX NOHATUA, OOBEKTOB M 3aKOHOMEPHOCTEN B
peanbHbIX XW3HEHHbIX CUTyaUMsX W MNpu M3yYyeHWn Jpyrux y4ebHbIX NpeaMeTos,
NPOSIBNEHNS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (DOPMYNMPOBATL UX Ha A3bIKE reOMETPUM
W co3faBaTb reomMeTpuyeckne Moaenu, NPUMEHATb OCBOEHHBIV reOMETPUYECKUI annapaTt
0N pelleHns NpaKTUKO-OPUEHTUPOBAHHLIX 3adad, WHTepnpeTupoBaTtb W OLEHMBaTb
NonyYeHHble pesynbTaTbl.

OTAnunTENBHON O0COOEHHOCTBID MPOrpaMMbl SBMSETCS BKIHOYEHWE B KypC CTEPeoMeTpun B
Hayane ero u3yvyeHus 3afad, pellaemblX Ha YPOBHE MHTYMTUBHOMO MO3HAHMSA, WU OnNpeaeneHHbIM
obpa3om opraHu3oBaHHas paboTa Hag HUMM, YTO CMOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO U
NPOCTPAHCTBEHHOrO MbILLIEHUS, CTUMYIIMPYET NPOTEKAHNE UHTYUTUBHbBIX NPOLIECCOB, MOTUBMPYET K
[anbHenweMy N3y4eHuto npeamera.

[peanoyteHne OTOAETCA  HArNSLHO-KOHCTPYKTUMBHOMY — MeTody 0OyveHus, TO eCTb
TEOPETNYECKNE 3HaHUS WMEKT B CBOEW OCHOBE YyBCTBEHHOCTb MPEAMETHO-NPaKTUYECKON
neatenbHoCTU. Pa3BuTe NPOCTPAHCTBEHHBIX MPEACTABEHNA Y yYalLmXCs B Kypce CTEPEOMETpUM
NPOBOAMTCS 3@ CYET peLleHUs 3afady Ha cosdaHue NpOCTPaHCTBEHHbIX 0OpasoB M 3afjadv Ha
ONEepUPOBaHNE NPOCTPaHCTBEHHbIMKU 0bpasamu. Co3gaHne obpasa NpPoOBOAMTCA C OMOPOM Ha
HarnsaHOCTb, a OnepupoBaHne 06pa3oM — B YCOBUSX OTBIIEYEHUS OT HarNsAHOCTU, MbICIIEHHOIO
W3MEHEHMS €70 UCXOAHOMO COAEPXaHNs.

OcHOBHble ~ copepxaTenbHble  fMHUM  Kypca  «leomeTpum» B 10-11  knaccax:
«MHororpaHHukuy», «[psMble WU MIIOCKOCTW B MPOCTpaHCTBE», «Tena BpaleHus», «Bektopbl u
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KOOpAWHaThI B NPOCTpaHCTBE». POPMUPOBAHME NOMNYECKUX YMEHWIA pacnpeaensieTcs He TOMbKO Mo
coaepxatenbHbIM TMHUSIM, HO M M0 rogam 0by4eHns Ha ypoBHe cpeaHero obLiero obpasoBaHus.

CopepxaHne 00pa3oBaHWs, COOTBETCTBYIOLLEE MNPEAMETHbIM pesynbTaTaM  OCBOEHUS
paboyen nporpammbl, pacnpeaenéHHbiM no rogam obyyeHusi, CTPYKTYpMPOBaHO Takum 0bpasom,
4ToObI OBNAAEHNE rEOMETPUYECKUMM MOHATUSIMM M HaBblKaMi OCYLLECTBMANOCL NOCNeA0BaTeNbHO
W nocTynatenbHo, C cobniogeHneM npuHUMNAG NPEeeMCTBEHHOCTM, 4TODbl HOBble  3HaHMS
BKMIOYANNUCb B OOLLYI0 CUCTEMY FEOMETPUYECKUX NPeaCcTaBneHUn obyvatolwmxcs, paclumpss u
yrnyénsas e€, 0b6pasys NPoYHbIE MHOXECTBEHHbIE CBA3M.

MECTO YYEBHOIO KYPCA B YHEBHOM MINAHE

Ha unsyyeHue reomeTtpum otBoamTca 2 vaca B Hegento B 10 knacce v 1 yac B Hegento B 11
knacce, BCero 3a aga roga obyyenus - 102 yuebHbix Yaca.



COAEPXAHUE YYEBHOIO KYPCA
10 KNACC

MpsAMble U NNOCKOCTN B NPOCTPaHCTBE

OCHOBHblE MOHATUSA CTepeoMeTpumn. Touka, NpsiMas, NIOCKOCTb, NPOCTPaHCTBO. oHaTne 06
aKCMoMaT4eCKOM NOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U CIIEACTBUS U3 HUX.

B3auMHOe pacnonoxeHue npsiMbiX B MPOCTPAHCTBE: Nepecekatolimecs, napannesibHble u
cKpelumBatowmecs npsimble.  [lapannenbHOCTb  MPAMBIX U NOCKOCTEM B MPOCTPAHCTBE:
napannenbHble npsiMble B MNPOCTPAHCTBE, MapanfienbHOCTb TPEX NPAMbIX; NapanienbHOCTb
NPSIMOM M NNOCKOCTW. YIMbl C COHAanpaBMNeHHbIMW CTOPOHAMW; Yron Mexay npsMbIMA B
npoctpaHcTee.  [lapannenbHOCTb  MSIOCKOCTEW:  napasnenbHble  MII0CKOCTW;  CBOWCTBA
napannenbHbIX NnockocTen. MpocTenwmne NPOCTPAHCTBEHHbIE (OUTYpPbl HA MIIOCKOCTW: TeTpasap,
ky0, napannenenunea; NOCTPOEHNE CEYEHMN.

[MepneHanKynapHOCTb NPSMONA U NOCKOCTU: NEPNEHANKYNAPHbIE NPsAMble B NPOCTPAHCTBE,
npsaMble NapannenbHble U NepneHanKynapHbIe K NIOCKOCTW, NPU3HaK NepneHanKynspHOCTY NPSAMOiA
W MMOCKOCTW, TEOpemMa O MpPsSMON NeprneHanKYNSPHOM NMOCKOCTU. YrMbl B MPOCTPAHCTBE: Yron
MeXOy npsAMOA W MAOCKOCTbI, [OBYrPaHHbIM  Yron, JIMHEWHbIM yrofn  ABYrPaHHOro yrna.
[epneHanKynap U HaKMOHHbIE: pacCTOsHME OT TOYKW [0 MIIOCKOCTW, PacCTosHMe OT NpsAMOi Ao
NIOCKOCTW, NpoeKuMst durypel Ha MAOCKOCTb. [lepneHaMKynsapHOCTb  NMOCKOCTEN: MpU3HaK
nepneHankynspHOCTH ABYX NnockocTen. Teopema 0 TPEX NeprneHankynspax.

MHororpaHHuKK

[TOHATME MHOrorpaHHuKa, OCHOBHbIE 31EMEHTbI MHOTOTPaHHWKA, BbIMYKIbIE W HEBbIMYKIble
MHOTOrpaHHuKK; pasBeépTKa MHOrorpaHHuka. llpuama: n-yronbHas npusma; rpaHn M OCHOBaHWS
npuambl; MNpsMas M HaKMNoOHHas npu3mMbl; OoOkoBas ¥ NOMHas MOBEPXHOCTb  MPU3MbI.
[Mapannenenunen, NPsSMOYrofbHbIV Napannenenunes W ero cBoucTBa. [lupammpa: n-yronbHas
nupamuaa, rpaHn W OCHOBaHWe nupamuabl; OokoBasi M MOMHas MOBEPXHOCTb NMpaMuabl;
npaBuibHas W yCeYEHHas nupamupa. OINEMeHTbl NpusMbl W nupamuabl.  [paBunbHbIe
MHOTOrPaHHWKL: MOHATWE NPaBWUIIbHOMO MHOTOrpaHHWKa; npaBUNbHAs NpusMa W NpaBWnbHas
nupamuaa; npaBunbHas TPEYronbHas nupamuaa v NpaBunbHbIA TETPasap; Kyb. MNpeacrasnexue o
NpaBWIIbHbIX MHOTOrPaHHKKaX: OKTasap, AoAekasap u ukocaaap. CeyeHus npuambl U nMpamuab.

CUMMETPUSt B MPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKW, NPAMOWN, MAOCKOCTM.
ONeMEeHTbI CUMMETPUM B NMpaMuaax, napannenenunegax, npaBuribHbIX MHOrorpaHH1Kax.

BbluncrneHne 3neMeHTOB MHOTOrpaHHUKOB: pebpa, AwaroHanw, yrnbl. nowaab GOKoBOM
NOBEPXHOCTU W MOMHOM MOBEPXHOCTY NPSMON NPU3MbI, NNOWaAb OCHOBaHWIA, TeopeMa 0 BOKOBOM
NOBEPXHOCTU NpsMONA npuambl. nowaas 6OKOBOA MOBEPXHOCTM W MOBEPXHOCTM MPaBUIIbHOIA
nupamuabl, TeopeMa o nnoLaan yceyeHHon nupamugbl. MNoxatre 06 obveéme. O6BEM nupamuibl,
NPU3MbI.

MopobHble Tena B npocTpaHcTBe. COOTHOLIEHWS Mexay nrowansmim  NoBepXHOCTEN,
obbemMamm NogoOdHbIX Ten.

11 KNACC

Tena BpaLeHus



Linnuopuyeckas  noBepxHOCTb,  obpasylolme  LMAMHOPUYECKOM  MOBEPXHOCTW,  OCb
UMNMHApUYeckon noBepxHocTn. Linuuap: ocHoBaHus 1 6okoBasi MOBEPXHOCTbL, 0BpasytoLLas v ocb;
nnowaab GOKOBOW M NOMHOM NOBEPXHOCTH.

KoHunyeckast noBepxHOCTb, 0OpasylolmMe KOHWYECKOM MOBEPXHOCTM, OCb M BEpLUMHA
KOHWYeCKOM NOBEPXHOCTW. KOHYC: OCHOBaHWeE W BepLUKHa, 0bpasytolas 1 ocb; nnoLlaab HGoKoBOM 1
NOMTHOM MOBEPXHOCTU. YCEYEHHbIA KOHYC. obpasylolmMe W BbICOTA, OCHOBaHWS W HokoBas
NOBEPXHOCTb.

Cthepa n wap: LeHTp, paguyc, OMameTp; nnowagb NOBEPXHOCTU cdepbl. BaanmHoe
pacnonoxeHue cepbl U NIOCKOCTY; KacaTenbHas NOCKOCTb K cdhepe; nrowagb cgepsl.

N30BpakeHune Ten BpalleHMs Ha NrnockocTu. Pa3sépTka LunuHapa u KoHyca.

KomBuHaumu Ten BpalleHnst U MHOrorpaHHukoB. MHOrorpaHHuK, OnMcaHHbIN OKOMO Cdepbl;
cepa, BMCaHHas B MHOTrOrpaHHWK, Uv Tefo BpaLLeHms.

[MoHsTMe 06 o06béMe. OcHoBHble cBoWCTBAa OOBLEMOB Ten. Teopema 06 06bEMe
NPAMOYroNbHOTO Napannenenunega v cneactans u3 Heé. O6bEM UnnuHapa, koHyca. OBbEM Wwapa
W nnowaab cdepsl.

[MogobHble Tena B npocTpaHcTBe. COOTHOLIEHWS Mexay nrowaasmim  NoBEPXHOCTEN,
06bEMamMM NoAoOHbIX Ten.

CeyeHns uunuHOpa (MapannesibHo WM NEepPneHauKynspHO  OCM), CEYEHUS  KOHyca
(NapannencHoe OCHOBAHUIO M NPOXoAsLlee Yepes BEPLUMHY), CEeYEHMs Lapa.

BekTopbl 1 KOOpAMHATLI B NPOCTPAHCTBE

BekTop Ha mnockoctT U B NpocTpaHcTBe. CrnoXeHue W BblYUTAHME BEKTOPOB. YMHOXEHWe
BEKTOpa Ha uucrno. PasnoxeHue BekTopa MO TPEM HEKOMNMaHapHblM BekTopam. [lpaBuno
napannenenunega. PelweHune 3agay, CBA3aHHbIX C NPUMEHEHUEM NPaBUN AENCTBUN C BEKTOPaMM.
[psiMoyronbHas cuctema KoopauHat B npocTpaHcTee. KoopamHaThl BekTopa. [NpocTeniume 3agayu
B KOOpAMHaTax. Yron mexay Bektopamu. CkanspHoe Npou3BefeHne BEKTOPOB. BbluncneHne yrnos
MeXay npsMbIMKA 1 NNOCKOCTAMMW. KOOpAMHATHO-BEKTOPHbIN METOL MPU PELLEHNN TeOMETPUYECKNX
3agau.



NIAHUPYEMbIE PE3YINIbTATbI
NIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHbIE pesynbTaTbl OCBOEHMS MporpamMmbl  yyebHoro npegmeta  «MaTemarukan
XapaKTepu3yTCs:

paxaaHckoe BoCNUTaHue:

CPOPMUPOBAHHOCTBIO  TPaXAAHCKOA — MO3vUMM  OByyalolerocs  Kak — akTUBHOMO U
OTBETCTBEHHOTO YfieHa POCCUMMCKOrO 06LiecTBa, NPeACTaBNEHMEM O MaTeMaTW4YeCKUX OCHOBaX
(DYHKLMOHMPOBAHMS Pa3nnYHbIX CTPYKTYP, SBMEHWA, NpoLeayp rpaxaaHckoro obuiectsa (Bblibopel,
Onpochkl K Np.), YMEHMEM B3aWMOLENCTBOBATbL C COLMAnbHbIMA UHCTUTYTaMU B COOTBETCTBUM C WX
(DYHKUMAMM U HAa3HAYEHWEM.

MaTpnoTnyeckoe BOCNUTAHME:

ChOPMMPOBAHHOCTLIO POCCUMCKON TPaXOAHCKOM WAEHTUYHOCTM, YBaXEHWS K MPOLLSIOMY W
HaCTOSLLEMY POCCUMCKOA MaTeMaTWKW, LeHHOCTHbIM OTHOLUEHUMEM K AOCTWKEHUSM POCCUMCKWX
MaTeMaTUKOB W POCCUMCKON MaTeMaTUYecKoW LWKOSbl, K WUCMOMb30BAHWIO 3TUX LOCTWXKEHWA B
OPYrUX Haykax, TEXHOMOrusIX, Chepax SKOHOMUKN.

[yX0BHO-HPABCTBEHHOrO BOCMMNTaHUA:

OCO3HaHMEM  [yXOBHbIX  LEHHOCTEM  POCCUACKOTO  Hapoda;  CCHOPMMPOBAHHOCTbHIO
HPaBCTBEHHOrO CO3HAHWS, 3TUYECKOrO MOBEAEHUS, CBA3AHHOIO C MPaKTUYECKUM MPUMEHEHWEM
LOCTWKEHUA HayKW U [eATenbHOCTbH YYEHOrO, OCO3HAHMEM JMYHOMO BKMaga B MOCTPOEHWUE
ycTonumBoro byayuiero.

JcTeTUYecKoe BOCMMUTaHuUE:

9CTETUYECKUM OTHOLLEHWEM K MUPY, BKITHOYAs CTETUKY MaTeMaTU4ecKux 3aKOHOMEPHOCTEN,
00beKToB, 3aday, PELUEHW, PaCCYXOEHWA; BOCMPUMMUMBOCTBI0 K MaTeMaTW4YecKuM acnektam
pasfMyHbIX BUOOB UCKYCCTBA.

®usnyeckoe BocnuTaHue:

COPMMPOBAHHOCTLIO YMEHUS MPUMEHATL MaTeMaTUYeCKue 3HaHWS B MHTEpecax 340pOBOro
n 6GesonacHoro obpasa XM3HM, OTBETCTBEHHOrO OTHOLIEHMS K CBOEMY 3[0POBbI0 (340POBOE
NuUTaHWe, cbanaHCUPOBaHHBIN PEXUM 3aHATUA U OTAbIXa, PerynspHas (usnyeckas akTUBHOCTD);
(PM3NYECKOro COBEPLLIEHCTBOBAHNS, NPK 3aHATUSAX COPTUBHO-0340POBUTENbHON AEATENBHOCTHLHO.

TpyaoBoe BocnuTaHue:

FOTOBHOCTBIO K TPYAY, OCO3HAHWEM LieHHOCTU TPYAontobus; MHTEPeCcoM K pasnnyHbIM cepam
NPOECCMOHANBHOW LEATENbHOCTH, CBA3AHHBLIM C MaTEMaTUKON W €€ MPUNOXEHUAMU, YMEHUEM
COBEpLUATb OCO3HaHHbIN BbIOOP OyayLLen NPOeccn U peanusoBbiBaTb COBCTBEHHbIE XU3HEHHbIE
NnaHbl; FOTOBHOCTLIO M CNOCOBHOCTLIO K MaTeMaTyeckomy obpa3oBaHWio M caMoobpasoBaHuio Ha
NPOTSHKEHUN BCEW XXM3HW; TOTOBHOCTLIO K aKTUBHOMY Y4acTUIO B peLleHUM MpaKkTUYeckux 3agad
MaTeMaTUYeCKON HanpaBIiEHHOCTMU.

Jkonornuyeckoe BOCNUTaHME:

CPOPMMPOBAHHOCTLIO  3KOMOMMYECKOM  KYNbTypbl, MOHUMAHWEM  BIIUSHUA  COLMAsbHO-
9KOHOMMYECKMX MPOLIECCOB Ha COCTOSIHWE MNPUPOLHOM WM COUManbHOW Cpefbl, OCO3HaHWEM
rnobanbHOro xapakrepa 9KOorMyeckux npobnem; opueHTaumein Ha NpUMEHEHe MaTeMaTNYECKNX
3HaHW ONa peLleHns 3afad B 0b6nacTu OKpyxatowen cpeapl, NNaHnpoBaHUs NOCTYMKOB U OLEHKY
MX BO3MOXHbIX MOCNEACTBIN ANS OKPYXXatoLLEN cpedbl.

LieHHOCTW Hay4YHOro NO3HaHUA:



ChOPMMPOBAHHOCTbLIO MUPOBO33PEHNS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKn 1 0BLLEeCTBEHHON NPaKTWKK, MOHUMaHWEM MaTEMATUYECKOW HayKu Kak Cepbl YEIOBEYECKON
LeATeNbHOCTY, 3TanoB €€ pasBUTUS U 3HAYMMOCTW AN Pa3BUTMS UMBUNM3aLWMK; OBNAfEHWEM
S3bIKOM MaTeMaTUKX W MaTeMaTUYECKOW KyMbTYpoil Kak CPeaCTBOM MO3HAHUS MUPa; FOTOBHOCTbLIO
OCYLLECTBNATb MNPOEKTHYIO 1 UCCIEA0BaTENbCKYI0 AeATENbHOCTb UHAMBMAYANBHO U B rpynne.

METAMNPEAMETHbIE PE3YNbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMSI NporpamMmbl y4ebHoro npegmeta «MatemaTukan
XapaKTepu3ylTCa  OBMAfEeHWEM  YHMBEPCAmNbHbIMUM  NO3HasameNbHbIMU  Oelicmeusmu,
YHUBepCanbHbIMU  KOMMYyHUKamueHbIMU  OeliCmeusiMU, — YHUBEPCalbHbIMU  pPe2ysmueHbIMU
delicmeusmu.

1) YHusepcanbHble no3HasamenbHble Oelicmesus, obecneyusarom opmuposaHue 6a3oebix
KO2HUMUBHbIX npoueccos obydarwuxca (ocgoeHue Memodo8 NO3HaHUS OKpyxaruwe2o Mupa;
NpUMEeHeHuUe 102u4yeckux, uccriedogameribCKUx onepayud, ymeHul pabomams ¢ uHgpopmayued).

Ba3oBble noruyeckue oeNCTBUA:

e BbIFBNATb M XapaKTepu30BaTb CYLECTBEHHble MPU3HAKM MaTemMaTUyeckux OOBEKTOB,
MOHATUN, OTHOLIEHUA MEXOY MOHATUAMKM; (DOPMYNMPOBaTb ONPEAENneHnst MOHATUN;
yCTaHaBNMBaTb CYLLECTBEHHbI NPU3HaK KnaccudmkaLmm, 0cHoBaHus ansg obobuieHns n
CPaBHEHWSI, KPUTEPUM NPOBOAMMOrO aHanm3a;

e BOCMPUHMMATb, GOPMYNMUPOBaTh ¥ Npeobpa3oBbiBaTb CYXAEHWUS: YTBEPAMUTENbHbIE U
oTpULaTENbHbIE, eANHUYHBIE, YAaCTHbIE W ODLLME; YCMOBHbIE,

e BbISIBNATb MaTEMaTUYECKNe 3aKOHOMEPHOCTM, B3aMMOCBSA3N W NPOTUBOPEYMs B (hakTax,
OaHHbIX, HabntogeHWaX W yYTBEPXKAEHMSX; npeanaraTb KPUTEPUM [Ons  BbISBNEHUS
3aKOHOMEPHOCTe 1 MPOTUBOPEYNIA;

e [JenaTtb BbIBOAbI C WCMOMb30OBAHWEM 3aKOHOB FOMUKWM, OEAYKTUBHBIX M WHOYKTUBHbLIX
YMO3aKITOUYEHMI, YMO3aKITIOUEHMIA MO aHamnoruu;

e POBOAMTbL CaMOCTOSATENbHO [OKA3aTEeNbCTBa MATEMATUYECKNX YTBEPKAEHUA (MpsiMble U
OT MPOTUBHOrO), BbICTPaMBATb ApryMEHTaLMIO, NPUBOAUTL NMPUMEPBI U KOHTPMPUMEPSI;
000CHOBbIBaTL COOCTBEHHbIE CYXAEHUS W BbIBOAD;

e Bblbupatb cnocob pelweHnss y4ebHOW 3agaunm (CpaBHWBATb HECKONMbKO BapuaHTOB
peleHuns, BblbupaTb Hanbonee NOAXOAALWMA C YYETOM CaMOCTOATENbHO BbIAEMEHHbIX
KpUTEPUEB).

Ba3oBble uccnegoBatenbckue AeUCTBUA:

e /CNOMb30BaTb BOMPOCHI KaK UCCeaoBaTENbCKUA UHCTPYMEHT NMO3HaHMS; OpMynMpoBaTh
BONPOChI, oMKCMpYLOLLME NPOTUBOPEYNE, NPobnemy, yCTaHaBnMBaTb UCKOMOE W JaHHOE,
(hopMMpoBaTh MMNOTE3Y, apryMEHTUPOBATL CBOK NO3ULIMIO, MHEHME;

e POBOAMTb CaMOCTOSTENbHO  CMMAHWPOBAHHBIA  SKCMEPUMEHT,  WUCCEAOoBaHWe Mo
YCTQHOBNEHMIO  OCOBEHHOCTEM MaTemaTtuyeckoro 00bekTa, SBNEHUsl, mpolecca,
BbISIBNIEHWIO 3aBUCUMOCTEN MeXy 0ObekTamu, SBNEHUSAMM, NpoLeccamy;

e CaMOCTOATENbHO popmynupoBaTb 00600LLEHMS M BbIBOABI NO pesynbTaTam NpOBEAEHHOTO
HabnogeHNs, WCCneaoBaHWs, OLEeHWBaTb AOCTOBEPHOCTb MOMYYEHHbIX PE3yNbTaTos,
BbIBOAOB 1 0000LLEHNI;



e MPOrHO3M1pPOBaThL BO3MOXHOE pPa3BUTME MPOLECCa, a Takke BblABUraTb NPEAnonoXeHns o
€ero pasBuTUM B HOBbIX YCMOBUSX.

PaboTa ¢ uHchopmaumen:

e BbISBNATL AeULMTLI MHDOPMALWK, AaHHBIX, HEOBXOAUMBIX NS OTBETA Ha BOMPOC U Ans
peLLeHns 3agayn;

e BblOMpaTb  MHQOPMAUMIO U3  WUCTOYHWKOB  PasfMYHbIX  TUMOB,  aHaIU3MPOBaTh,
CUCTEMATU3MPOBATL W WHTEPNPETMPOBATL MHMOPMALMIO Pa3nnyHbIX BMAOB M (POPM
NpeLcTaBneHus;

e CTPYKTYpupOBaTb  MHQOpMaUWO, NPeacTaBnaTb €€ B pasinyHblix  dopmax,
WANKCTPUPOBATL rpauyecky;

e OUEHMBaTb HAAEXHOCTb WHMOPMALMM N0  CaMOCTOATESIbHO  COPMYNIMPOBAHHBIM
KpUTEpUAM.

2) YHusepcaribHble KOMMYHUKamueHble Oelicmsusi, obecnequsaom CGOPMUPOBaHHOCMb

coyuarnbHbIX HagbIKog 0bYy4aroUUXC.

O6weHue:

e BOCMPUHUMATL W (DOPMYNIMPOBATb CYXOEHWS B COOTBETCTBMM C YCMOBUAMW W LENSMU
0BLLEHMS; ACHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUS B YCTHBIX U MUCbMEHHbIX
TEKCTax, JaBaTb MOSCHEHUS MO XOAY pelleHust 3adadvn, KOMMEHTUPOBATb MOMyYeHHbIN
pesynbTar;

e B xo4e obcyxaeHus 3afaBaTb BOMPOCHI MO CyllecTBy obCyxaaeMon Tembl, Npobnemsl,
peLlaeMoi 3afjaum, BbiCKasblBaTb UOEW, HALIENEHHbIE Ha MOUCK PELLEHMS; CONoCcTaBnATb
CBOW CYXOEHUS C CYXXOEHUSMM OpYruX Y4acTHUKOB Awasnora, obHapyxuBaTb pasnuyve u
CXOCTBO MO3NLMW; B KOPPEKTHOM (popMe  (HOpPMynMpoBaTb pPasHOrnacus, CBOU
BO3PaXeHUS;

e PeaCTaBnATb pesynbTaTbl PeLeHNs 3aJaun, IKCMEPUMEHTa, WUCCenoBaHMs, NPOeKTa;
CaMOCTOSATENbHO BbIBMpaTh hopMaT BbLICTYMNEHUS C YY4ETOM 3aday npeseHTauun u
0CcOBEeHHOCTEN ayauTopuw.

CoTpyaHuyecTBO:

e MOHWMATb W UCMONb30BATb NMPEMMYLLECTBA KOMAHOHOW M MHAMBMAYamNbHOW paboTbl Npu
peleHnn y4ebHbIX 3agay; NpUHUMaTL LEenb COBMECTHOW AEATENbHOCTW, MnaHMpoBaTb
OpraHu3aLmio  COBMECTHOM paboTbl, pacnpefensTs Buabl paboT, [oroBapuBaThCs,
obcyxaaTb npouecc 1 pesynbTaT paboTbl; 0606LWaTh MHEHWS HECKONBKUX NIOAEN;

e y4yacTBOBaTb B IpynnoBblX dropmax paboTbl (06CyxaeHus, 0OMeH MHEHW, «MO3roBble
LUTYPMbI» W UHbIE); BbINOSTHATL CBOK YacTb paboTbl 1 KOOPAMHUPOBATL CBOM LENCTBUS C
OPYTUMM YneHaMu KOMaHZbl; OLEeHMBATb KauyeCTBO CBOETO BKMaja B OOWMIA NpOAYKT Mo
KpuTEpnam, CopMynmMpoBaHHbIM Y4aCTHUKAMM B3aUMOLENCTBUS.

3) YHusepcanbHble pe2ynsimueHble Oelicmeusi, obecneyugaom hopmuposaHuUe CMbICII08bIX

YCMaHOBOK U XU3HEHHbIX HagbIKO8 JTUYHOCMU.

CamoopraHu3auus:

e COCTaBNATb NnaH, anropuTM peLleHnst 3agayu, BblbupaTb Cnocob pelleHust ¢ YY4ETOM
NMEIOLMXCA  PEcypcoB W COOCTBEHHbIX  BO3MOXHOCTEW,  apryMEHTMpPOBaTb W
KOPPEKTUPOBATL BapWaHTbI PELLEHUIA C YYETOM HOBOW MHGOPMaLWW.

CaMOKOHTPONb:



e BafeTb HaBblkamMu NO3HABATENBHOM PEIEKCUM KaK 0CO3HAHMSA COBEPLUAeMbIX OeACTBUM
W MbICIUTENbHBIX MPOLECCOB, WX pe3ynbTaToB; BrafeTb Ccnocobamu CamornpoBEPKM,
CaMOKOHTPONS MpoLiecca 1 pesynbTaTa peLleHns MaTeMaTyeckon 3afayu;

e pedBuaeTb TPYAHOCTW, KOTOPble MOrYT BO3HWKHYTb MPU PeLleHun 3agaun, BHOCUTb
KOPPEKTUBbI B [AEATENBbHOCTb HA OCHOBE HOBbIX OOCTOATENLCTB, AaHHbIX, HaMOEHHbIX
OLIMOOK, BbISIBNEHHbIX TPYOAHOCTEWN;

e OUEHMBATb COOTBETCTBME pe3ynbTata Lenmu U YCroBusM, OOBACHATb  MPUYMHDI
OOCTUXEHWNS UMK HEJOCTUKEHUS Pe3yNbTaToB AEATENbHOCTU, HAaXoanuTb OWKOKY, AaBaTb
OLLEHKY NpUOBPETEHHOMY OMbITY.

NPEOMETHBIE PE3YJIbTATDI
10 KNACC

OnepupoBaTb MOHATUAMM: TOYKA, NPSAMAs, NOCKOCTb.

[pUMEHSATL aKCUMOMbI CTEPEOMETPUM W CNEACTBUS U3 HUX MPW PELLEHUN reOMEeTPUYECKMX
3apau.

OnepupoBaTb NOHATUAMM: NapannenbHOCTb U NepneHAnKYNSPHOCTb NPAMBIX U NIIOCKOCTEN.

KnaccuduumpoBaTb B3aMMHOE pacronoxeHne npsiMbIX W MII0CKOCTEN B NPOCTPaHCTBe.

OnepupoBaTb MOHATUAMMW: ABYrpaHHbIA Yron, rpaHn ABYrpaHHOro yrna, pebpo 4ByrpaHHOro
yrna; NIMHENHbIA yron ABYrpaHHOro yrna; rpagycHas Mepa ABYrpaHHoro yrna.

OnepupoBaTb MOHATUAMW: MHOMOTPAHHUK, BbIMYKbIA M HEBLINYKIbIN  MHOTOrPaHHuK,
9/IEMEHTbI MHOrOrpaHH1Ka, NpaBuilbHbIA MHOTOrpaHHUK.

PacnosHaBaTb OCHOBHble BWAbl MHOMOTPaHHUKOB (MMpammuza; npuama, MpPSMOYrofibHbIN
napannenenunes, kyo).

KnaccuduumpoBaTtb MHOTOrpaHHUKK, BbiOMpas OCHOBaHMS Ans Knaccugukaumum (Boinykble n
HeBbIMYKIble MHOMOTPaHHWKW; MPaBWSTbHbIE MHOTOrPaHHUKK; MPAMbIE W HAKIMOHHbIE NPU3MbI,
napannenenunegsbl).

OnepupoBaThb NOHATUAMM: CeKyLLas NNOCKOCTb, CEYEHNE MHOTOrPaHHUKOB.

O6BbACHATL NPUHLMNBI NOCTPOEHUS CEYEHWIA, UCMONb3YS METO Ceaos.

CTpouTb CEYEHWs MHOTOrPaHHUKOB METOLOM CrefoB, BbINOMHATL (BbIHOCHbLIE) NNOCKME
YEePTEXM U3 PUCYHKOB NPOCTbIX 0BBEMHBIX Uryp: BUA CBEPXY, COOKY, CHU3Y.

PelwaTtb 3a4aum Ha HaxOXOeHWe reOMeTpUYeckX BEMWUYMH Mo obpasuam unu anroputmam,
NPUMEHSASA N3BECTHbIE aHANUTUYECKNe MEeTObl NPY PeLLeHU CTaH4APTHbLIX MaTeMaTUYECKKX 3aaad
Ha BbIYMCIIEHNE PACCTOSHWUN MeXay ABYMS TOYKaMW, OT TOYKM JO NPAMOW, OT TOYKM O MIOCKOCTH,
MeXay CKpeLLVBaoLLMMUCS NPAMbIMA.

PelwaTtb 3a4aum Ha HaxOXOeHWe reOMeTPUYECKMX BEMWYMH Mo obpasuam unu anroputmam,
NPUMEHSS N3BECTHbIE aHANUTUYECKMe METOAb! NPY PELLEHU CTaH4APTHbIX MaTeMaTUYECKMX 3aaay
Ha BbIYMCNEHNE YITIOB MEXOY CKPELUMBAOLLMMUCS NPAMBIMUA, MEXIY NPSMOMN U NIIOCKOCTBIO, MeXy
NIOCKOCTAMM, ABYrpaHHbIX YriIoB.

Bbluncnate 06bEMbl M Nnowaan NOBEPXHOCTEN MHOFOrpaHHWMKOB (MpusMa, nupamuza)
NPUMEHEHNEM (hOPMYIT; BbIYMCIATL COOTHOLIEHNS MeXay NNowwagsMu NoBEpXHOCTeN, 0bbEMaMK
NOLOBHbIX MHOMOrPaHHUKOB.

OnepupoBaTb NOHATUSMMU: CUMMETPUS B NPOCTPAHCTBE; LIEHTP, OCb U MIIOCKOCTb CUMMETPUY;
LLeHTP, OCb 1 NIOCKOCTb CUMMETPUMN COUTYpbI.
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/3Bnekatb, npeobpasoBbiBaTb M MHTEPNPETUPOBATbL MHAOPMALMIO O NPOCTPAHCTBEHHbIX
reoMeTpuyecknx qurypax, NPeaCcTaBeHHY Ha YepTexax 1 PUCYHKaX.

[pUMeHATL  reoMeTpuyeckne  hakTbl  [ANnd  PeleHust  CTEepPeoMEeTpuUyeckux — 3afau,
npeanonaratowmx HECKONMbKO LUAroB PeLUeHUs, €Crim YCoBKUS NMPUMEHEHWst 3afaHbl B SIBHOM
opme.

[TpUMeHATL  MpoCTedlwne NporpamMMHble  CpPeacTBa U ANEKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI NPY PeLLEHNN CTEPEOMETPUYECKNX 3aaay.

[MpnBOAUTL NPUMEPLI MaTEMATUYECKMX 3aKOHOMEPHOCTEW B NPUPOAE W XWU3HM, pacrno3HaBaTh
NPOSIBIIEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

[TPUMEHSATb MOMNYYEHHbIE 3HAHWS Ha NPaKTUKe: aHanu3vMpoBaTb pearbHble CUTyauun W
NPUMEHATL M3YYEHHbIE MOHATKS B NPOLLECCE NMOMCKA PELLEHUS MaTeMaTUYeCckn CHOPMYIMPOBAHHON
npobrembl, MOAENMPOBATL peanbHble CUTYaLMK Ha S3blke reOMEeTPUM, UCCReaoBaTh NOCTPOEHHbIE
MOOENW C MCMONb30BAHMEM TEOMETPUYECKMX MOHATWIA M TEOpeM, annapata anrebpbl; pelaTtb
NpaKkTM4yeckne 3afayn, CBA3aHHbIE C HAXOXKAEHNEM reOMETPUYECKNX BESTUYMH.

11 KNACC

OnepupoBaTb MNOHATUSMU: LMIMHOPUYECKAs MOBEPXHOCTb, 0Bpasylolme LMIUHOPUYECKON
NOBEPXHOCTU; LIMNMUHAP; KOHMYECKas NOBEPXHOCTb, 0OpasyloLLmMe KOHUYECKON NMOBEPXHOCTH, KOHYC;
chepuyeckas NOBEPXHOCTb.

PacnosHaeatb Tena BpaLleHns (LMnmuHap, KoHyc, cdepa u Lwap).

OBbACHATL cnocobbl NONYYeHUs TeN BPaLLEHMS.

Knaccudmumposats B3aMMHOE pacronoxeHne cdepbl 1 NI0CKOCTH.

OnepupoBaTb MOHATUAMMW: LUAPOBON CErMEHT, OCHOBaHWE CermMeHTa, BbICOTA CErMeHTa;
LLIAPOBOW CMOW, OCHOBaHME LLAPOBOro Crlos, BbICOTA LLIAPOBOro COS; LWApOBOW CEKTOP.

Bbluncnsate 06bEMBI M NNOWAAM MOBEPXHOCTEN Ten BpaLleHMsl, reoMETpUYeckux Ten ¢
NPUMEHEHNEM POPMYTI.

OnepupoBaTb MOHATUAMU: MHOTMOrPaHHUK, BMUCAHHbIA B CAPepy W OnMcaHHbIi OKOMO cAepsl;
cthepa, BNMCaHHasi B MHOTOrPaHHWK UK TeS0 BpaLLeHUs.

BbluncnsTbh COOTHOLLEHMS MEXaY NIoLaaamMu NOBEPXHOCTEN M 0BbEMaMu NOJOBHbIX TeN.

N3oBpaxaTb wu3yyaemble Urypbl OT PYKM M C MPUMEHEHMEM MPOCTbIX YEPTEXHBIX
WHCTPYMEHTOB.

BbINONHATL (BbIHOCHBIE) MIIOCKME YEPTEXM M3 PUCYHKOB MPOCTbIX OOBEMHBLIX PUryp: BuA
CcBEpXY, COOKY, CHU3Y; CTPOUTb CEYEHUS Tes BpaLLEHus.

W3BnekaTb, MHTEpnpeTMpoBaTb W NpeobpasoBbiBaTb MHAOPMALMIO O MPOCTPAHCTBEHHBIX
reoOMeTpUYecknX gourypax, NpefcTaBeHHYI0 Ha YepTexax v PUCYHKaX.

OnepupoBaTb NOHATUEM BEKTOP B NPOCTPAHCTBE.

BbINONHATL AEACTBUSA CIOXKEHNS BEKTOPOB, BbIYMTAHUS BEKTOPOB W YMHOXEHWS BEKTOpa Ha
4ncno, 0OBACHATL, KaKMMI CBOMCTBaMM OHM 0bMajatoT.

[puMeHATL NpaBuo napannenenuneaa.

OnepupoBaTb NOHATUAMU: [eKapTOBbl KOOpPAMHATLI B MNPOCTPAHCTBE, BEKTOP, MOAYNb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrofl MEXay BekTopamu, CKanspHoe
Npon3BeeHne BEKTOPOB, KONMHEAPHbIE U KOMMMaHapHble BEKTOPbI.

HaxoguTb CymMmy BEKTOPOB W MPOW3BELEHME BEKTOpa Ha YKUCMO, Yron Mexzy BeKTopamu,
CKanspHoe Npou3BeaeHne, packnagblBaTb BEKTOP MO ABYM HEKOSINMHeapHbIM BEKTOPaM.
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3afaBaTb NNOCKOCTb YPaBHEHWEM B €KapPTOBOW CUCTEME KOOPAMHAT.

[pUMeHATL  reoMeTpuyeckne  hakTbl  ANA  PeleHust  CTEePeoMEeTpuUYeckux — 3afau,
npeanonaratowmx HECKOMbKO LUAroB peLUeHUs, €Crim YCrOBWUS MPUMEHEHWst 3afaHbl B SIBHOM
opme.

PewaTb npoctedwne reomeTpuyeckme 3afaun Ha MPUMEHEHWE BEKTOPHO-KOOPAMHATHOIO
MeToaa.

Pelwartb 3adauM Ha [o0Ka3aTeNnbCTBO MaTeMaTWYeCKMX OTHOLIEHWA UM HaXOoXOeHue
reOMETPUYECKUX BEMMYMH Mo obpasuam Wnu anroputMam, NpUMEHSIS M3BECTHble MeTOodbl Mpu
peLleHNn CTaHOapTHBIX MaTeMaTUYecKuX 3aaau.

[MpUMEHATb MPOCTEMILME NPOrpaMMHbIe CPeacTBa U ANEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMbI NPY PeLLEHNN CTEPEOMETPUYECKNX 3aaay.

[MpnBOAUTL NPUMEPLI MaTEMATUYECKMX 3aKOHOMEPHOCTEW B NPUPOAE W XIU3HM, pacrno3HaBaTh
NPOSIBIIEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

[MPUMEHSATb MONYYEHHbIE 3HAHWS Ha MPaKTUKEe: aHanM3vMpoBaTb pearnbHble CUTyauun W
NPUMEHSTb N3YYEHHBIE NOHATKS B MPOLIECCE NOUCKA PELLEHUs MaTeMaTNYeCKn copMyIMpoOBaHHOM
npobrembl, MOAENMPOBATL peanbHble CUTYaLuK Ha S3blke reOMEeTPUK, UCCneaoBaTh NOCTPOEHHbIE
MOZENW C MCMOMb30BAHMEM TEOMETPUYECKMX MOHATWIA M TeopeMm, annapata anrebpbl; pelatb
NpakTU4eckne 3afaym, CBS3aHHbIE C HAXOXAEHNEM rEOMETPUYECKUX BEMNYMH.
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TEMATUYECKOE MNITAHUPOBAHUE
10 KNACC

Ne HanmeHoBaHue pa3aenoB u Tem

KonuyecTtBO YacoB

OneKTPOHHbIE
(unchbpoBbie)

n/n nporpamMmbi| Bcero Koutponbble  Tlpakuieckve obpa3soBatenbHble
paboTbl paboTbl pecypebl
BBefaeHue B cTepeoMeTpuio 10
MpsAMbIE M NNOCKOCTU B NPOCTPAHCTBE. 1 1
MapannenbHOCTb NPSMbIX 1 NIIOCKOCTEN
I'IepneHnmEynﬂpHocrb NPSMbIX 1 1
nnockocTe
Yrrbl MexXay npsMbIMIA 1 NOCKOCTAMM 10 1
MHOrorpaHHuKm 11 1
O6bEMbI MHOTOTPaHHUKOB 9 1
[MoBTOpEHME: CEYEHUS, PACCTOSHNSA U 4 1
yribl
OBLUEE KOJMMYECTBO YACOB MO NPOrPAMME 68 5 0
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11 KNACC

HanmeHoBaHue pa3aenoB u Tem

KonuyecTtBO YacoB

OneKTPOHHbIe
(umchpoBbie)

Ne n/n KoHTponbHble  MpakTuyeckue
nporpamMmbi| Bcero obpasoBaTenbHble
paboTbl paboTbl
pecypchbl
Tena BpaLleHus 12
O6bEéMbI TEN 5 1
BekTopbl 1 koopauHaThl B NPOCTPAHCTBE 10 1
MoBTOpEHMe, 0bobLLeHNe, 7 1
cucTeMaTtnsaums 3HaHui
OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 34 3 0
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NOYPOYHOE NMAHUPOBAHUE
10 KNACC

Ne n/n

Tema ypoka

KonuyecTtBO YacoB

Bcero

KoHTponbHble
paboTbl

MpakTuyeckue
paboTbl

Jara
U3yyeHus

ANeKTPOHHbIE
uncppoBbIe
obpasoBaTenbHble

pecypchl

OCHOBHbIE MOHATUS CTEPEOMETPUN: TOUKA,
npsmas, NrnockocTb, NPOCTPaHCTBO. Mpasuna
n306paxeHnst Ha pUCyHKax: N3obpaxeHns
NMocKoCTew, NapannenbHbIX NPSIMbIX
(0TpeskoB), cepeauHbl 0Tpe3ska

[MoHsATMS: nepecekaroLmecs nnocKoCTy,
nepecekaromecd npamaa U nnocKoCTb

MoHATIS: NepeceKatoLLMecs NrocKoCTH,
rnepecekaroLLecs npsiMast U NIocKoCTb

5.09

6.09

12.09

3HaKoMCTBO C MHOrorpaHH1UKamu, M306pa>i<eH|/|e

MHOTOrPaHHUKOB Ha PUCYHKaX, Ha
NPOEKLIMOHHbIX YepTexax
HavanbHble cBeaeHus 0 kybe 1 nupamuae, Ux

pa3BeépTkM U Moaenu. CeyeHns
MHOTOrpaHHUKOB

13.09

19.08

HavanbHble cBeaeHus 0 kybe 1 nupamuae, Ux
pa3BeépTkM M Moaenu. CeyeHns
MHOTOrpaHHUKOB

20.09

MoHsATME 06 aKCHOMaTUYECKOM NOCTPOEHNM
CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUM U
CNeacTBUS U3 HIX

26.09
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MoHsTHe 06 akcMoOMaTU4ECKOM NOCTPOEHNN

8 CTepeoMeTpUn: akCMOMbl CTEPEOMETPUMN U 27.09
CNeaCTBMS U3 HUX
MoHsiTMe 06 akcMoMaTYECKOM NOCTPOEHUM

9 CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U 3.10
CNeaCTBUSA U3 HUX
[MoHsTHe 06 akcMoMaTU4YeCcKOM NOCTPOEHUM

10 CTepeomeTpun: akcMombl CTEPEOMETPUMN U 410
CNeaCcTBMS U3 HUX
B3anmHoe pacnonoxeHue npsiMbIx B

11 NPOCTPaHCTBE: NepecekaroLmecs, 10.10
napannesbHble 1 CKpeLmuBatLLmecs npsmble
MMapannenbHOCTb NPSMbIX 1 NIOCKOCTEN B

12 NPOCTPaHCTBE: NapansenbHble NpsMble B 11.10
NPOCTPaHCTBE; NapannensHOCTb TPEX NPAMbIX
MMapannensbHOCTb NPSAMBIX U NOCKOCTEN B

13 npoctpaxcTee: MapannenbHOCTb NPSIMON 1 17.10
NIocKoCTy

14 Yrnbl ¢ COHanpaBfeHHbIMU CTOPOHaMU 18.10

15 Yron mexay npsiMbIMW B NPOCTPaHCTBE 2410

16 Yron mexay npsiMbIM1 B NPOCTPaHCTBE 2510

17 [MapannensbHOCTb NIOCKOCTEN: NapanesbHble 711
NNocKoCTy

18 CeoncTBa napannenbHbIX NOCKOCTEN 8.11

19 [pocTenLLne NPOCTPaHCTBEHHbIE OUrYpbI HA 1411
NIOCKOCTH: TETpadaap, Kyb, napannenenunes

20 [MoCTpoeHMe ceYeHmm 15.11
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21

[MoCTpoeHMe ceyeHmm
KoHTponbHas pabota no teme "Mpsivble 1

21.11

22 NI0CKOCTW B NpOCTpaHCTBe. [apannensHocTb 22.11
npsAMbIX ¥ nnockocTen"

23 [epneHauKyNAPHOCTb NPSMOWA U NIIOCKOCTH: 2811
nepnexauKyNspHble NpsiMble B NPOCTPaHCTBe

24 MpsaMble napannenbHble U NepneHanKynspHbIe 2911
K MI0CKOCTM

25 MpsaMble napannenbHble U NepneHanKynspHbIe 512
K MI0CKOCTM

26 [Mpu3HaK nepneHanKynapHOCTYA NPSIMON Y 6.12
NNoCKOCTY

o7 [Mpu3HaK NepneHanKyNSpHOCTM NPSMON 1 1212
NNoCKoCTK

28 TeopeMa 0 NpsIMON NepreHANKYSPHOM 13.12
NIoCKOCTY

29 TeopeMa 0 NpsIMON NepreHANKYSPHON 19.12
NIocKoCTy

30 Teopema 0 NpsMOi NePNEHANKYNSAPHON 20.12
NNocKoCTy
MMepneHaVKynap ¥ HAKMNOHHbIE: paccTosiHWeE OT

31 TOYKM [0 NSIOCKOCTM, PAacCTOSHUE OT NPAMOi A0 26.12
NIoCKOCTY
[NepneHayKynap v HAKMNOHHbIE: PacCTosHWe OT

32 TOYKU A0 MIIOCKOCTU, PACCTOSHWUE OT NPSMON 10 27.12
NIoCKOCTY

33 [NepneHayKynap ¥ HAKMNOHHbIE: PacCTosHWE OT 9.01
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TOYKK A0 NJSIOCKOCTU, pacCTOAHNE OT I'IpS'-IMOl7I o
NI0CKOCTHU

MepneHanKynsp U HaKMOHHbIE: PacCTOsHUE OT

34 TOYKM [0 NSIOCKOCTM, PAaCcCTOSHUE OT NPAMOi A0 10.01
NNocKocTy

35 Yrnbl B NPOCTPAHCTBE: Yron Mexzay npsiMon 1 16.01
NNOCKOCTHH

36 [1BYrpaHHbIA yros, IMHENHbIN Yron ABYrpaHHoro 1701
yrna

37 [1BYrpaHHbIN yros, IMHENHbIN Yron ABYrpaHHoro 2301
yrna

38 [MepneHauKyNspHOCTb MIOCKOCTEN: I'IpIiI3HaK 2401
nepneHanKyNSpHOCTW ABYX NNOCKOCTEN

39 [MepneHanKynsapHOCTb NIOCKOCTEMN: r|p|i|3Ha|< 30.01
nepneHanKyNSpHOCTW ABYX NMNOCKOCTEN

40 MepneHauKyNSPHOCTb MOCKOCTEN: I'IpICISHaK 31.01
nepneHanKyNSpPHOCTW ABYX NNOCKOCTEN

41 TeopeMa 0 TPEX NepneHankynapax 6.02

42 Teopema 0 TPEX NeprneHanKynsapax 7.02

43 TeopeMa 0 TPEX NepneHamnkynsapax 13.02
KoHTponbHas pabota no temam

44 "MNepneHanKynapHOCTb NPAMbIX 1 NnockocTen" 14.02
n "Yrnbl Mexay npsiMbIMA U NNOCKOCTAMN"
[MOHATUE MHOTOrpaHHNKa, OCHOBHbIE 3MEMEHTbI

45 MHOrOrpaHHu1Ka, BbIMyKIble U HEBbIMYKIblE 20.02
MHOTOrpaHHUKK; pa3BEPTKa MHOrOrpaHHuKa

46 [Mpusma: n-yronbHas npuama; rpaHn u 21.02
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47

OCHOBaHWA NpU3mMbl, nNpAMas 1 HaknoHHad
NPU3Mbl; BokoBas 1 nonHas NOBEPXHOCTb
NPU3Mbl

Mapannenenunes, NPSMOYronbHbI
napannenenunes 1 ero CBOACTBa

27.02

48

49

50

Mupamupa: n-yronbHas nupaMuaa, rpaqm u
OCHOBaHuWe nupamuabl; 6okoBas v nonHas
MOBEPXHOCTb NUpamMuzbl; NpaBuUnbHas 1
yCeyéHHas nupamuaa

[MpaBunbHbIE MHOTOTPAHHUKW: MOHATHE
NPaBMNbLHOTO MHOTOTPaHHMKA; MPaBUIbHas
npu3Ma 1 npaeunbHasi NMpammaa; npaBunbHas
TpeyronbHas N1pamuaa 1 NpasBuibHbIN
TeTpasap; ky6

MpeacTaBnexne o NPaBuUIbHbIX
MHOrorpaHHUKax: OKTaaap, A0AeKasap v
nkocaaap.

28.02

5.03

6.03

51

52

53

CVIMMeTpI/Iﬂ B MPOCTPaHCTBE: CUMMETPUA
OTHOCUTENBHO TOYKW, I'IpFIMOIZ, NJ1I0CKOCTU.
ONEeMEHTbI CMMMETPUK B Npamuaax,
napannenenunenax, NnpaBunbHbIX
MHOrorpaHHuKax

BbluncneHne aneMeHTOB MHOTOrpaHHUKOB:
pebpa, AnaroHanu, yrmbl

Mnowaab 60KOBOM NOBEPXHOCTM W MOSHOM
NOBEPXHOCTM NPSMON NPU3MbI, NoLaab
OCHOBaHWI, Teopema 0 HOKOBOW NOBEPXHOCTH
NPSMON NPU3MbI

12.03

13.03

19.03
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I'Inou.\a,qb BokoBon NOBEPXHOCTU N NOBEPXHOCTU

54 NpaBWnbLHON NUpaMuabl, Teopema o nnowiaaun 1 20.03
B0OKOBOI MOBEPXHOCTM YCEYEHHOW NpamMubl
95 KoHTponbHas pabota no teme "MHororpaHHuku" 1 2.04
56 MoHsiTne 06 0bbEME 1 3.04
57 O6bEM nupamugbl 1 9.04
58 O6bEM npamungbi 1 10.04
59 OBbeM nupamugb! 1 16.04
60 O6bEM npamungbi 1 17.04
61 OBbEM Npn3mbl 1 23.04
62 O6bEM npr3mbl 1 24.04
63 O6bEM npr3mbl 1 26.04
64 KoHTponbHas pa?OTa no Teme "OBbEmbI 1 2 05
MHOTOrpaHH1KOB
65 MoBTOpeHwe, 060bLIEHNE CUCTEMaTH3aLNS 1 8.05
3HaHuK. [1OCTPOEHME CEYEHUN B MHOTOTPaHHMKe
MoBTOpEHMe, 060bLLEeHNe cucTemaTm3aLms
3HaHW. BbluncneHne paccTosHUA: Mexay
66 LBYMS TOUKaMu, OT TOYKM [0 NPSMON, OT TOYKM 1 15.05
[0 NAOCKOCTH, MEXY CKPELLMBAOLLMMUCS
NpPAMbIMU
67 /ToroBas KoHTponbHas pabota 1 21.05
MosTopeHue, 0606LeHMe cnctemaTmsaLms
3HaHW. BblyncneHune yrnoB: mexay
68 CKpeLLMBAKLLMMUCS NPSMbIMUA, MEXAY NPSMOW 1 22.05

W NNOCKOCTbIO, ABYrPaHHbIX YrIOB, YIIOB MEXY
NJI0CKOCTAMN
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OBLLEE KONYECTBO YACOB M0 MNPOrPAMME

68

22



11 KNACC

Ne
n/n

Tema ypoka

KonuyecTtBO YacoB

KoHTponbHble

Bcero
paboTbl

MpakTnyeckue
paboTbl

[ara
U3y4eHus

OneKTPOHHbIE
undpoBbie
obpaszoBaTtenbHble
pecypchbl

Cdpepa 1 wap: LUeHTp, pagunyc, amameTp;
nnoLiaab NOBEPXHOCTH Chepbl
BsaumHoe pacnonoxeHue cgepol 1
NNOCKOCTK; KacaTeNlbHas NIoCKOCTb K
cthepe; nnowiaab cdepsl

N3o6paxeHue cchepbl, Wwapa Ha
nnockocti. CeyeHns Wwapa

LinnuHopuyeckasi NoBepxHOCTb,
06pasytoLLme LMNMHAPUYECKON
MOBEPXHOCTH, OCb L{NMMHAPUYECKOI
MOBEPXHOCTH

Liununap: ocHoBaHws 1 BokoBas
NOBEPXHOCTb, 06pa3ytoLLas v ock;
nnowagb 6OKOBOI M NOMHOM
NOBEPXHOCTM

30BpaxeHure LmnmHapa Ha NnocKoCTy.
Passéptka unnuHapa. CeyeHus

UMnuHApa (NIOCKOCTbIO, NapannenbHom
WK NEPNEHANKYNAPHON OCW LNUHApPa)

KoHnueckas noBepxHOCTb, 06pasytoLme
KOHWUYECKOM NOBEPXHOCTH, OCb W
BEPLLUMHA KOHYECKON MOBEPXHOCTY
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KOHyCZ OCHOBaHWE 1 BEpLUMHA,

8 obpasyioLas 1 ocb; Nnowaab 6okoBoM 1
NOMHOM NOBEPXHOCTM
YCeYEHHBIN KOHYC: 0BpasyoLme n

9 BbICOTa; OCHOBaHMs 1 BokoBas
NOBEPXHOCTb
306paxeHune KoHyca Ha NIocKoCTy.
Pa3sBépTka koHyca. CeyeHuns KoHyca

10 (NNOCKOCTbIO, NapasnnensbHo OCHOBaHMIO,
W NNOCKOCTbIO, NPOXOASLLEN Yepes
BEPLLMHY)

1 KomBuHaums Ten BpaLleHus n
MHOrorpaHH1KOB
MHOrorpaHHuK, OnmcaHHbli OKONo

12 cthepbl; cdepa, BNMcaHHas B
MHOrOrpaHHUK UNW B TENO BpaLLeHNs

13 MoHsTe 06 obbeéme. OCHOBHbIE
CBOMCTBa 06BLEMOB TeN

14 O6bEM UMnMHApa, KoHyca

15 O6béMm Lwapa v nnowags chepbl
MofobHble Tena B NPOCTPAHCTBE.

16 COOTHOLLEHWs MeXay NIoLaasamMm
noBepxHocTen, 06bEMammn NOAOOHbIX Ten

17 KoHTponbHas pabota no temam "Tena
BpaLeHus" n "Obbemsbl TeN"

18 BekTop Ha NnockoCTv 1 B NPOCTPaHCTBE

19 CnoxeHue v Bbl4NTaHNE BEKTOPOB
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20

21

YMHOXeHuMe BEKTOpPa Ha 4u1CIio

Pa3noxeHue BekTopa no Tpeém
HekoMnraHapHbIM BekTopam. [pasuno
napannenenunega

22

23

24

PelueHve 3aaay, CBA3aHHbIX C
NPUMEHeHeM npasus AenNCTBUA C
BeKTOpamu

MpsmMoyronbHas cuctema KoopamHaT B
npocTpaHcTBe. KoopanHaTbl BekTopa.
MMpocTeniune 3aayn B KoopamnHaTax
Yron mexay Bektopamu. CkanspHoe
NpOu3BeLEeHNE BEKTOPOB

25

26

Bbluncnenue yrnos Mexay npambIiMn 1
NAOCKOCTAMU

KoopamHaTHO-BEKTOPHbI MeTO npw
PeLLEeHMN reoMeTpUYECKIX 3aaady

27

KoHTponbHas pabota no teme "BekTopb!
W KOOpAMHATLI B MPOCTpaHCTBE"

28

29

MoBTOpEHMe, 060bLLEHE 1
cuctematusaums 3HaHnit. OCHOBHbIE
urypbl, hakTbl, TEOPEMbI Kypca
nnaHuMeTpum

MoBTOpeHwe, 0606LEHNE 1
cuctematusaums 3HaHnin. OCHOBHbIE
urypbl, hakTbl, TEOPEMbI Kypca
NnaHUMeTpUm

30

MoBTOpEHMe, 0600LLEeHE 1
cucTeMaTtmsaums 3HaHuin. 3agaum
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NaHAMETPUN 1 METObI UX PELLEHNA

MoBTOpeHwe, 0606LIEHNE 1
31 cucTemaTusaums 3HaHuin. 3agayn
NIaHUMETPUN N METOAbI UX PELLEHMS

MosTopeHue, 0606LeHme 1
cuctemaTu3aums 3HaHuin. OCHOBHbIE

32 curypel, hakTbl, TEOPEMbI Kypca
CTEpeoMeTpUM

33 WToroBasi KoHTponbHas paboTa

Y MoBTOpeHwe, 0606LIEHNE 1

cucTeMaT3aums 3HaHWi

OBLLEE KONWYECTBO YACOB MO NPOrPAMME

34

26
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YYEBHO-METOAMYECKOE OBECINEYEHMUE OBPA3OBATENIbHOIO NPOLIECCA
OBA3ATEIbHbIE YYEBHBIE MATEPWUAIbI ANA YYEHUKA

METOAWYECKUE MATEPUATLI ANA YYUTENA

LM®POBbIE OBPA3OBATENBbHbIE PECYPCbI U PECYPCbI CETU UHTEPHET

28
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