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PABOYAA NPOrPAMMA

y4yebHoro npeameTta «'eomeTpus. ba3oBbin ypoBeHb»

ansa odbyyarowmxea 10-11 knaccos



NMNOACHUTENIbHAA 3AMMNCKA

Pabouyass nporpamma y4yebHoro kypca «leomeTpusi» 0a30BOro YpoOBHS AN
obyvarouwmxca 10 —-11 «knaccoB paspabotaHa Ha ocHoBe PegepanbHOro
rocyaapcTBeHHOro obpasoBaTenibHOro ctaHgapTa cpegHero obuwero obpasoBaHus, C
YY4ETOM COBPEMEHHbLIX MWPOBBLIX TpeboBaHWN, NpeabsBrseMblX K MaTemMaTU4eCcKoMy
obpasoBaHuno, M Tpaguuum poccuirckoro obpasoBaHuda. Peanusaums nporpammbi
obecneynBaeT oBnageHne Knto4eBbIMU KOMMNETEHUMSMU, COCTaABNALWMMN OCHOBY AN
CaMopasBuUTUS UM HenpepbiBHOrO 06pa3oBaHUsA, LENOCTHOCTb O6LLEKYNbTYPHOrO,
NIMYHOCTHOIO M NO3HABAaTElbHOIO PasBUTUS JIMYHOCTUN OBy4YatoLLMXCS.

LENN U3YYEHUA YHEBHOIO KYPCA

BaxxHOCTb y4ebHOro Kypca reoMeTpumn Ha ypoBHe cpegHero obLiero obpasoBaHus
obycrnoBrieHa MpakTU4eCcKOM 3HAYMMOCTbIO  MeTanpegMeTHbIX W MpeaMeTHbIX
pe3ynbTatoB 00y4yeHMss reoMeTpuM B  HamnpaBfieHUWM JIMYHOCTHOrO  pas3BUTUSA
oby4varowmnxcsa, opMmpoBaHNa  (PyHKUMOHANBHOM MaTeMaTU4eCcKoOn rpamMOTHOCTH,
N3yveHns Jpyrux y4veOHbIX AucumnnuH. Passutve y ob6yvarowwmxcs npaBUibHbIX
npeacTaBneHnn O CYLIHOCTM W MNPOUCXOXAEHUN reoMeTpuyeckux abcTpakuumm,
COOTHOLUEHUN peanbHOro W MAeanbHOro, XapakTepe OTpaXeHUs MaTemMaTuyecKown
HayKOW SIBNEHWUA W MPOLLEeCCOB peasibHOro Mupa, Mecte reoMeTpum B CUCTEME Hayk U
poNn MaTeMaTM4yecKoro MOAEeNnMpoBaHWS B HAy4YHOM [MO3HaHUM W B NpakTUKe
cnocobcTByeT (hOPMUPOBAHMIO HAYHHOTO MUPOBO33PEHUS YHaLLMXCH, a TaKKe KadyecTB
MbILLSIEHNS, HEODXOANMbIX ANS aganTaumMm B COBpeMeEHHOM obLLecTBe.

FeomeTpusa aBnsetca ogHMM m3 0as30BbIX NPeaAMETOB Ha YPOBHE CpedHero
obuiero obpasoBaHus, Tak Kak obecnevymBaeT BO3MOXHOCTb U3YYEHUST KaK OUCLMUMNIIVH
€CTeCTBEHHO-Hay4YHOW HanpaBneHHOCTH, TaK U F'yMaHUTapPHOWN.

Jlornyeckoe MbiwneHne, dopmMmmpyemoe npu  u3ydeHun  obyvarowmmmncs
MOHATUMHBLIX OCHOB TFEOMETPUM N MOCTPOEHMM LIEMOYKM NOrMYECKUX YTBEPXAEHUA B
Xo4e peLleHus reomeTpuyeckux 3agad, yMeHvue BblABUraTb M OnpoBepratb rmnoTesbl
HenocpeacTBEHHO UCMONb3YHTCH NPU peLLeHnn 3a4ay ecTeCTBEHHO-Hay4YHOro uukna, B
4YaCTHOCTM M3 Kypca OU3NKN.

YMeHMe OpueHTUpOBaTbLCA B MPOCTPAHCTBE UrpaeT CyLLECTBEHHYIO POfb BO BCEX
obnactax pgesatenbHOCTM YenoBeka. OpueHTauus 4YenoBeka BO BpPeEMEHU W
NpoCTpaHCTBE — HeobBXoAMMOoe YCnoBME ero coumanbHOro ObiTus, oopma oTpaxeHns
OKpYXXalLero Mupa, ycrnoBuMe YCMNELHOro no3HaHWss U akTUBHOro npeobpasoBaHus
pencteutenoHoctn. OnepupoBaHMe NPOCTPAHCTBEHHbIMM Obpasamu obbeanHseT
pasHble Buabl y4ebHOM UK  TPyAOBOM [LOEATENbHOCTWU, SABMSETCS OOHUM U3
nNpodeccuoHanbHO BaXXHbIX KayecTB, MO3TOMY aKTyanbHa 3agada hopMuUpoBaHUS Y
obyyarmnxca MpPOCTPaHCTBEHHOIO  MbILMEHUST KaK pa3HOBWMOHOCTM  0BpasHoro
MbILLUSIEHNST —  CYLLECTBEHHOro KOMMOHEHTA B MOAroTOBKE K  MpakTU4ecKown
AEATENbHOCTM NO MHOTUM HanpasfeHNAM.

Llenb ocBoeHus nporpammbl y4ebHoro kypca «leometpus» Ha 6a30BOM ypOBHe
obydyeHna — obuweobpasoBaTenbHoe U 0OLWEKYNbTYypHOE pasBuTMEe obydatowmxcs
yepes obecneyeHne BO3MOXHOCTU NPUOBPETEHMS U NCNOMb30BaHMSA CUCTEMATUYECKMX
reoMeTpuyecknx 3HaHuhn W OeNCTBUKW, CheunudUdHbIX reoMeTpun, BO3MOXHOCTU



YCMNELWHOro npodoskeHns obpasoBaHWsi MO  CneunanbHOCTAM, He CBS3aHHbIM C
NPUKNagHbIM MCNONb30BaHMEM reOMETPUMN.

Mporpamma no reomeTpunm Ha 6Ga3oBOM YpoBHE NpedHasHayeHa Ans
obyyaroLmxcss cpegHen LUKOMbl, He WCMbITbIBABLUMX 3HAYUTENbHbLIX 3aTpyAHEHUN Ha
YypOBHE OCHOBHOro obuero obpasoBaHus. Takum obpasom, obyyatowwmecs Ha 6a3oBom
YPOBHE OOMMKHbI OCBOUTL 00LLME MaTeMaTuyeckne yMeHusi, CBsi3aHHble CO cneumduKkomn
reomeTpun n Heobxoaumble ANs XXU3HUM B COBPEMEHHOM obuwecTBe. Kpome 3TOro, oHm
MMEKT BO3MOXHOCTb W3Yy4uMTb reomeTpuio Gornee rnyboko, ecrnv B AarbHenwem
BO3HMKHET HEOOXOOUMMOCTb B TEOMETPUYECKMX 3HaAHUSX B NpodeCcCcuoHanbHom
NeATenbHOCTH.

[ocTmwxkeHne uUenM OCBOEHUsT MporpaMmmbl  obecneuMBaeTcsi  peLleHnem
COOTBETCTBYHOLUMX 3agad. [pnopuTeTHbIMM 3agavaMm OCBOEHMSI Kypca «[eomeTpum»
Ha 6a3oBoM ypoBHe B 10—11 knaccax aBnsawTcs:

dopMMpOBaHNE MpPeACcTaBreHUst O rTeOMeTPUM Kak 4acTu MUPOBOW KyNnbTypbl U

0CO3HaHMe eé B3anMOCBS3M C OKPY>KaloLLMM MUPOM;

dopMMpOBaHNE NPEACTaBMEHUSI O MHOrorpaHHMKax M Tenax BpalleHUst Kak o

Ba)XHEMLLUMX MaTeMaTU4eCKMX MOAENsiX, MO3BOMSAILMX OMUCbIBaTb U M3yyaTb

pa3sHble ABNEHNS OKpYXKatoLLlero Mnpa;

dopMMpOBaHNE YMEHUSI pacrno3HaBaTb Ha 4YepTexax, MOAensx U B pearbHOM

MUPE MHOTOrPaHHWKM 1 Tena BpaLleHUs;

OoBfafeHMe MeTodaMWn pelleHMst 3adad Ha MOCTPOEHUS Ha M300paxeHusx

NPOCTPAHCTBEHHbIX QUryp;

dopMMpOBaHNE YMEHUSI ONepMpoBaTb OCHOBHBLIMU MOHATUSIMUM O MHOrOrpaHHUKax

N Tenax BpallleHUsi U UX OCHOBHbIMW CBOMCTBaMMU;

OBfageHne anroputMamu pPeLLUEeHUs1 OCHOBHbLIX TWUMOB 3aday; opmupoBaHue

YMEHUS NPOBOAUTb HECIOXHble AoKa3aTeNbHble pacCyXOeHUsi B XOA4e peLueHus

CTepeoMeTpMYECKUX 3a4au 1 3a4a4 C NPaKTUYECKNUM coaepKaHneM;

pasBUTUE WHTENNEeKTyanbHbIX M TBOPYECKMX CMOCOOHOCTEN oby4varowmxcs,

no3HaBaTeNbHOM  aKTUBHOCTM, WCCRefoBaTeNbCKUX  YMEHWUWA,  KPUTUYHOCTM

MbILLNEHUS;

dopmmpoBaHMe  YHKUMOHANbLHOM PaMOTHOCTW, pPeneBaHTHOM TreoMeTpun:

yMeHVEe pacrno3HaBaTb MPOSIBIEHUSI FE€OMETPUYECKMX TMOHSATUN, OOBLEKTOB W

3aKOHOMEPHOCTEN B peanbHbIX XU3HEHHbIX CUTyaUMsiX U MpU MU3y4eHUU APYrux

y4yebHbIX NpeagMeToB, MPOSIBMEHUS  3aBUCMMOCTEM U 3aKOHOMEPHOCTEWN,
dopMynupoBaTb UX Ha A3blke reoMeTpUn N co3gaBaTb reOMeTPUYECKME MOLENN,

NMPUMEHSITb OCBOEHHbI TFeoMeTpuYeckuii annapaTt Ans pPeLlleHns npakTUKo-

OPUEHTMPOBAaHHbIX 3aday, WHTEpPNpPeTMpoBaTb W OLEHMBATb MOJlyYeHHble

pe3ynbTaThbl.

OTnnyuTenbHo OCOBEHHOCTBIO MporpaMMbl  SIBMSIETCA  BKIOYEHWE B Kypc
CTEPEOMETPMM B Hayane ero M3yyeHus 3agad, pellaemMbliX Ha YPOBHE WHTYUTMBHOIO
Mo3HaHMs, U onpedenéHHbIM 00pa3oM opraHu3oBaHHas paboTa Hag HUMMK, YTO
CnocoOCTBYIOT Pa3BUTUIO JTOTMYECKOTO U MPOCTPAHCTBEHHOMO MbILIEHUS, CTUMYNMpYyeT
NPOTEKAHNE WHTYUTMBHbBIX MNPOLECCOB, MOTUBMPYET K danbHenlemy W3y4YeHUHo
npeamera.

MpennoyteHne oToaéTcs HarNsAHO-KOHCTPYKTUBHOMY MeTody obyveHusi, TO ecTb
TEOpEeTMYECKME 3HAHMS WUMET B CBOEW OCHOBE YYBCTBEHHOCTb NpPEeAMETHO-



npakTn4yeckon [OesaTenbHOCTU. PasBuTue nNpoOCTPaHCTBEHHbLIX NpeacTaBfieHun Yy
yyallnxcs B Kypce CTepeoMeTpumn MpoBOOUTCS 3a CYET pelleHus 3ajad Ha cosgaHue
NPOCTPAHCTBEHHbIX 00pasoB W 3ajad Ha onepupoBaHWe MNPOCTPAHCTBEHHbLIMM
obpasamun. CosgaHune obpasa NPOBOAUTCS C ONOPON Ha HarNAAHOCTb, @ ONepupoBaHne
obpa3oM — B YCroBUSAX OTBMEYEHUS OT HArnggHOCTU, MbICIIEHHOrO M3MEHEHMUS €ero
NCXOAHOro coepKaHns.

OcHoBHble copepxaTenbHble nuHUKM Kypca «[eomeTpum» B 10-11 knaccax:
«MHororpaHHukn», «lpsAMble U NNOCKOCTU B NPOCTPAHCTBE», «Tena BpalleHusa»,
«BekTopbl 1 KoopauMHaTbl B MpocTpaHcTBe». dopmMuMpoBaHME FNOMMYECKUX YMEHUN
pacnpegenseTcs He TOMbKO MO coAaepXaTenbHbIM IMHUAM, HO 1 No rogam oby4eHust Ha
YypOBHe cpeaHero obuero obpasoBaHus.

CopepxaHue o6pasoBaHus, COOTBETCTBYKOLLEEe MpegMeTHbIM pesynbTaTam
OCBOeHMA paboyen nporpammbl, pacnpefenéHHbiIM no rogam  obyyeHus,
CTPYKTYPUPOBaHO Taknm obpa3oM, YToObl OBNageHne reoMeTpu4eckMMmn NOHATUSAMU U
HaBblkaMW OCYLLECTBAANOCh NocneaoBaTenbHO W MOCTynaTtenbHO, € cobnogeHnem
NpUHUMNA NPeeMCTBEHHOCTU, YTOObI HOBble 3HAHUSA BKAOYaNUCb B OOLLYHO cUCTeEMy
reoMeTpuyecKknx npeacrtaBrneHnin obydarolmxes, pacwmpas u yrnybnss eé, obpasys
NPOYHbIE MHOXECTBEHHbIE CBA3M.

MECTO YYEBHOI'O KYPCA B YHEBHOM MNMJIAHE

Ha unsydyeHue reometpum otBoamtcs 2 4aca B Hegesnto B 10 knacce n 1 yac B
Hegento B 11 knacce, Bcero 3a Aea roga obyyeHus - 102 yyebHbix yaca.



COAEPXAHUE YHYEBHOI'O KYPCA
10 KIACC

lMpsAiMble 1 NSIOCKOCTU B NMPOCTpPaHCTBE

OCHOBHble NOHATUS cTepeomeTpun. Touka, npsiMasd, NOCKOCTb, NPOCTPAHCTBO.
MoHaTHe 06 akcmomaTMyeckoM NOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U
CneacTBUS N3 HUX.

B3aMmHoe pacnonoxeHwe npsMbIX B MNPOCTPaHCTBE: MepecekatoLlmnecs,
napannesnbHble 1 cKkpeluBaroLwmeca npsamble. NapannenbHOCTb NPAMbIX U NITOCKOCTEN
B MPOCTPaHCTBE: NapannenbHble MpsMble B MPOCTPAHCTBE; MapannenbHOCTb TPEéx
NpAMbIX; NapannenbHOCTb NPSAMOM U MIIOCKOCTU.  YIMbl C  COHanpaBlieHHbIMA
CTOPOHaMM; yron mexay npsiMbiMuM B MpocTpaHcTBe. [lapannenbHOCTb MNMIOCKOCTEN:
napannenbHble MSIOCKOCTU; CBOWCTBa NapannenbHbiX nrockocten. [lpocTtenwwme
NPOCTPAHCTBEHHbIE UIypbl Ha MNSIOCKOCTU: TeTpasgp, KyO, napannenenvnes;
NOCTPOEHME CEYEHUN.

MepneHauKynapHOCTL MPSIMON M MNIIOCKOCTU: NepneHauKynspHble npsiMble B
NpOCTpaHCTBE, NpsiMble NapanmnenbHble U NepneHaukynspHble K NAOCKOCTU, NPU3Hak
nepneHankynapHoOCTU NPsSIMOM U MIIOCKOCTU, TeopeMa O MNpsAMON nepneHanKynsapHom
NAOCKOCTU. YTrnbl B NPOCTPAHCTBE: Yrosl Mexay MpsiMOM U MNSIOCKOCTbIO; ABYrPaHHbIN
yros, NMMHENHbIN yron AByrpaHHoro yrna. lNepneHavkynsap v HaknoHHbIe: pacCTosHWe OT
TOYKM OO MAOCKOCTWU, PacCTosiHME OT NPAMOM OO MNSIOCKOCTU, NPoeKumsa durypbl Ha
NAOCKOCTb. [lepneHanKynsapHOCTb MAOCKOCTEN: MNPU3HAK NepneHauKynsapHOCTU OBYX
nnockocTen. Teopema o TpPEX NepneHanKynsapax.

MHororpaHHUKu

lMoHATMEe MHOrorpaHHWKa, OCHOBHbIE 3f1EMEHTbl MHOFOrpaHHWKa, BbIMYKMble WU
HEeBbINYKIble MHOrOrpaHHWKK; pas3BEépTka MHOrorpaHHuka. lNpuama: n-yronbHas npusma;
rPaHW M OCHOBaHUS MNPU3Mbl; NpPSAMasi U HakKMoOHHas npuambl; BokoBad W MoOMHas
NOBEPXHOCTb MNpu3Mbl. [Mapannenenuned, NpsIMOYrofbHbIA Napannenenunen v ero
csonctia. NMupamuaa: n-yronbHas nupamuaa, rpaHn 1 0OCHoBaHMe nNupamugbl; 6okosas
N NOMHas NOBEPXHOCTb NMUpamMuabl; NpaBuUiibHas U yCeYE€HHasa nupamuaa. OfnemMeHTbl
npuamMmbl M nupamugbl. [MpaBunbHble  MHOrFOrpaHHUWKK:  MOHATME  MPaBUSILHOTO
MHOrorpaHHuka; npasufbHasi npuaMa W npaBufibHas nupamuaa; npaBuiibHas
TpeyronbHas nupamMuaa u npaBunbHbIA TeTpasap; Ky6. MNpeacrasneHve o npaBuUsbHbIX
MHOrorpaHHuKax: OKTasap, Aogekasagp m nkocasagp. CeyeHuns npmsmbl U nMpaMmmabi.

CummeTpusi B NPOCTPaAHCTBE: CUMMETPUS OTHOCUTESIbHO TOYKK, MPSIMOW,
NMOCKOCTU. ONEeMEHTbl CUMMETPUM B NUpamuaax, napannenenunenax, npaBUibHbIX
MHOrorpaHHuKax.

BbluMcneHne anemMeHTOB MHOrorpaHHuWKOB: pé€bpa, anaroHanw, yrnbl. lNnowaab
BOKOBOW MNOBEPXHOCTU M MOSHOW NOBEPXHOCTU NPSAMOW NPU3MbI, NoWaab OCHOBAHUNA,
Teopema 0 HOKOBOW MOBEPXHOCTM NPSAMON Npu3amsbl. [nowanb 60KOBOM MOBEPXHOCTU U
NOBEPXHOCTU NPaBUITbHOW Nupamuibl, TeopemMa O nnowaan yCe4y€HHOM nupamMuibl.
MoHsTHe 06 o6béme. O6BLEM Npamnapbl, NPU3MbI.

MopoobHble Tena B npocTpaHcTBe. COOTHOWEHUS Mexay nnowagsamu
nosepxHocTen, o6bEéMamm NoaobHbIX Ten.



11 KNACC

Tena BpawieHus

Lnnungpudeckas noBepxHOCTb, OOpasylowme UUIMHOPUYECKON MOBEPXHOCTMH,
OCb LMNIMHAPUYECKON noBepxHocTu. LnnuHap: ocHoBaHusa n BokoBasi MOBEPXHOCTb,
obpasytowias 1 ocb; nnowagb 6OKOBOKW M MNOMHOW NOBEPXHOCTH.

KoHuyeckass noBepxHOCTb, oObpasylolmne KOHMYECKON MOBEPXHOCTU, OCb W
BEPLUMHA KOHMYECKOW noBepxHOCTU. KOHyC: OoCHOBaHWe u BepluvHa, obpasyroliasa u
oCb; nnowaab 60KOBOM WM MOMHOW MOBEPXHOCTU. YCEYEHHbIW KOHYC: obpasyolime u
BbICOTa; OCHOBaHUSA 1 6GoKoBas NOBEPXHOCTb.

Cdbepa n wap: ueHTp, paguyc, OuameTp; nnowaab MOBEepXHOCTU cdepbl.
B3aumHoe pacnonoxeHuwe cdepbl U MIIOCKOCTU; KacaTeribHas MMOCKOCTb K cdepe;
nnowanb cgepbl.

N3o6paxxeHne Ten BpawleHus Ha NnockocTu. PasBépTka unnmHapa n KoHyca.

KombuHaumm Tten BpaweHuUss U MHOrorpaHHMKoB. MHOrorpaHHuK, OMUCaHHbIN
oKoJio cdepbl; cdepa, BNMcaHHas B MHOMOrpaHHMK, Uy Teno BpaLleHus.

MoHaTMe 06 06bEme. OcHOBHble cBOMCTBaA 0O6bEMOB Ten. Teopema 06 06LEME
NPSIMOYrofibHOro napannenenunena n cneactsna n3 Heé. O6bLEM uunMHApa, KOHyca.
O6bém wapa u nnowaab cdepsbl.

MopobHble Tena B npocTtpaHcTBe. COOTHOWEHUS Mexay nnowaasMmu
nosepxHocTten, o6bEéMamm NogobHbIX Ten.

Ceyennsa umnuHgpa (napannenbHoO M NepneHAMKYNsipHO OCK), CEeYEHUsI KOHyca
(napannenbHoe OCHOBaHWIO N NpoXosillee Yepes BEPLUMHY), CeYeHns wapa.

BekTopbl 1 KOOpAUHaTbLI B NPOCTPaAHCTBE

BekTtop Ha nnockoctn M B npocTpaHcTBe. CrnoXeHne M BbluMTaHME BEKTOPOB.
YMHOXeHMe BeKTopa Ha uucno. PasnoxeHue BekTopa No TPEM HEKOMMMaHapHbIM
BekTopam. [paBuno napannenenunena. PeweHne 3agad, CBA3aHHbIX C NPUMEHEHNEM
npaBun OENCTBMI C BekTopamu. NpsamMoyronbHas cuctema KoopanHaTt B MPOCTPaHCTBE.
KoopauHaTtbl BekTopa. [NpocTenwmne 3agayumn B koopauMHaTax. Yron mexay BekTopamu.
CkanspHoe npou3BedeHNe BEKTOPOB. BbluucneHne yrnos wmexay npsambiMu U
nnockocTamMu. KoopanHaTHO-BEKTOPHbIN METO NPU peLLEHNN reOMeTPUYECKMX 3aaavy.



MIMAHUPYEMBbIE PE3YJIbTATbI
JINYHOCTHBLIE PE3YJIbTATDI

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHUSI  nporpammbl  yd4ebHOro  npegmerta
«MaTemaTtnka» xapakTepusyTcs:

paxpaHckoe BocnuTaHue:

COPMMPOBAHHOCTBLIO FPaXKAAHCKOM MO3MUMM OByYaroLerocs Kak akTUBHOrO W
OTBETCTBEHHOIO YfieHa POCCUNCKOro obuiectBa, NpeAacTaBfeHNEM O MaTteMaTU4ecKmnx
OCHOBaX (PYHKLIMOHMPOBAHUS Pa3fiMYHbIX CTPYKTYP, ABNEHUA, NpoLeayp rpaxaaHcKoro
obwecTtBa (BblIOOpPLI, ONPOCHI U Np.), YMEHMEM B3aMMOLEWNCTBOBATb C COLMaAlbHbIMU
WHCTUTYTaMn B COOTBETCTBUMU C UX (PYHKUUAMU N HA3HAYEHNEM.

MaTpuoTnyeckoe BocnuTaHue:

ChOpMUPOBAHHOCTBID POCCUNCKOW TpaxgaHCKOW WAEHTUYHOCTU, YBaXeHusa K
NPOLLSIOMY W HACTOSILLLEMY POCCUMACKOM MaTeMaTUKW, LIEHHOCTHbIM OTHOLUEHUEM K
OOCTMXXEHUAM POCCUNCKMX MaTeMaTUKOB W POCCUACKON MaTeMaTU4eCKOW LIKOSbl, K
NCMNOMNb30BaHUIO 3TUX OOCTUXKEHUI B APYrMX HayKax, TEXHOMOrNAxX, cpepax aKOHOMUKM.

[JyXOBHO-HPaBCTBEHHOro BOCNUTaHUSA:

OCO3HaHMEM [YyXOBHbIX LIEHHOCTEM POCCUUCKOro Hapoaa; chopMMpPOBaAHHOCTLIO
HPaBCTBEHHOINO CO3HaHWs, 3TUYECKOro MOBEAEHUS, CBHA3AHHOIO C MPaKTUYEeCKUM
NPUMEHEHNEM [OCTUXKEHUA HAYKN U OeATEeNbHOCTbI0 YYEHOro; OCO3HaHMEM JIMYHOro
BKIaga B NOCTPOEHMe yCToMYmMBoro byayuiero.

AcTeTUYecKkoe BoCNUTaHUe:

9CTETMYECKMM OTHOLIEHMEM K MWpy, BKOYas 9CTETUKY MaTeMaTUyYecKux
3aKOHOMEpPHOCTEN, 00BLEKTOB, 3aday, PeLleHUn, pacCy>KAeHUn; BOCIPUNMYUBOCTLIO K
MaTeMaTMYeCKMM acnekTam passimyHbIX BUOOB MCKYCCTBA.

Pusnyeckoe BoCcnuTaHue:

CCOOPMUPOBAHHOCTBLIO YMEHUA MPUMEHATb MaTeEMaTUYECKME 3HAHUSA B MHTepecax
3400poBoro 1M 6GesonacHoro obpasa XWU3HW, OTBETCTBEHHOrO OTHOLUEHUS K CBOEMY
300pOBbI0  (300pPOBOE MUTaHMe, cbanaHCUPOBAHHBLIN PEXUM 3aHATUA W OTAbIXa,
perynapHas gusanyeckas akTUBHOCTb); (PU3MYECKOrO COBEPLLUEHCTBOBAHWUA, Mpu
3aHATUSAX CNOPTMBHO-0300POBUTENBHON AEATENbHOCTLIO.

TpyanoBoe BocnuTaHue:

FOTOBHOCTbIO K Tpyady, OCO3HAHWMEM LIEHHOCTM Tpyaonobusa; WHTepecom K
pas3nn4yHbIM chepam npodeccrnoHanbHOM EATENbHOCTU, CBA3aHHBIM C MaTEMaTUKOM U
€€ NPUNOXEHNAMM, YMEHNEM COBepLUaTb OCO3HAHHbLIN BbIGOp Byaywen npodgeccun m
peanu3oBbiBaTb COOCTBEHHbIE XW3HEHHbIE MflaHbl; FOTOBHOCTBIO M CMOCOOHOCTBIO K
MaTeMaTmyeckomy obpas3oBaHMI0 M camMoobpa3OBaHUIO Ha MPOTSHKEHMM BCEWN XKU3HU,
FOTOBHOCTbIO K aKTUBHOMY Y4aCTUIO B peLleHUn npakTu4eckux 3agady maTteMaTu4eckom
HanpaBSiEHHOCTH.

Jkonornyeckoe BocnuTaHue:

C(OOPMUPOBAHHOCTBIO  3KOSIOMMYECKOM  KymnbTypbl, MNOHUMAHUEM  BIUAHUSA
counaribHO-3KOHOMUYECKUX MPOLIECCOB Ha COCTOsiHME TMPUPOAHON W coumaribHOW
cpenpbl, 0co3HaHMeM rnobanbHOro xapakrepa 3KOMorm4yecknx npobnem; opueHTauunen
Ha NPUMEHEHNE MaTeMaTUYECKMUX 3HAHUI AN pelleHns 3aaa4 B 061acTn okpyxaroLlen



cpeabl, NIaHMPOBaHWSA MOCTYMKOB W OUEHKW WX BO3MOXHbIX MOCMeAcCTBUN ANs
OKpy>XatoLlen cpeapl.

LleHHOCTW Hay4YHOro NO3HaHus:

COOPMMPOBAHHOCTLIO  MUPOBO33PEHUS, COOTBETCTBYIOLLErO  COBPEMEHHOMY
YPOBHIO pPasBUTUSA HaykU U OBLLECTBEHHOW MPAKTUKW, MOHUMaAHMEM MaTeMaTU4eCKoW
HayKn Kak cpepbl YyernoBevyeckon OedATesfIbHOCTU, 3TanoB e€ pasBUTUS U 3HAYMMOCTU
ANA pasBuUTUA UMBUNU3aUUK; OBNadeHWeM A3blkOM MaTteMaTvku U MaTeMaTu4ecKou
KyNbTYpPOW Kak CpefCcTBOM MO3HaHUS MUpPa; FOTOBHOCTLIO OCYLLECTBNATL NMPOEKTHYIO U
nccnegoBaTenbCkyo AeATeNlbHOCTb MHANBMAYaNbHO U B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS Mporpammbl  yvyebHoro npegmeta
«MaTtemaTtuka» XapakTepuayTcs oBnageHuem YH/BEpCanbHbIMU
no3HaeamesibHbIMU delicmeusimu, yHUsepcasbHbIMU KOMMYHUKamueHbIMU
OelicmeusiMu, yHUg8epcasibHbIMU pe2yrnamueHbIMU deldcmaeusimul.

1) YHueepcarsibHble no3HasamersibHble Oeticmeus, obecnieqyusarom
opmuposaHue 6a308biX KO2HUMUBHbLIX rpoueccos obyyaruwuxcsa (oceoeHue
memodos MO3HaHUsl OKpyXatrouje2o mupa; rnpumeHeHue J102U4€eCcKUX,
uccrie0osameribCKUX onepayud, ymeHul pabomame ¢ uHgopmayuel).

Ba3oBble norn4yeckue AeMCTBUA:

BbIIBNATE M XapaKTepu3oBaTb CYLWECTBEHHbIE MPU3HAKM MaTeMaTU4eCKnx

OObEeKTOB, MOHATUA, OTHOLUEHMA  MexXgy MoHATMAMK;  opMynupoBaTb

onpeneneHnsa NoOHATUI; yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HaK Kraccudukaumm,

OCHOBaHUA Ana 0606LWeHNs 1 CpaBHEHUS, KPUTEPUM NPOBOAMMOrO aHanmaa;

BOCMNPUHUMATb, dopmMynupoBaTb n npeobpasoBbIBaThb CyXOeHus:

yTBEpAMTENbHbIE N OTpUUATENbHbIE, EOUHUYHBIE, YAaCTHbIE U OBLLME; YCITOBHbIE;

BbIABNATbL MaTeMaTUyeckne 3aKkOHOMEPHOCTM, B3aMMOCBSA3N M NPOTMBOPEYnNs B

dakTax, AaHHbIX, HaAOMAEHUSIX U YTBEPXOAEHUNAX; npeanaraTb Kputepun ans

BbIABNEHNSA 3aKOHOMEPHOCTEN N NPOTUBOPEUNI;

Aenatb BbiBOAbl C  MCMOMb30BaHMEM 3aKOHOB  JIOTWKW, OEOYKTUBHbBIX W

NHOYKTUBHBIX YMO3aKIHOYEHNIA, YMO3aKKOYEHWI MO aHanoruu;

NPOBOANTbL CaMOCTOATENbHO AOKa3aTenbCTBa MaTeMaTUYecKUX YTBEpPXKOEHUN

(NpsiMble 1 OT NPOTUBHOIO), BbICTPaANBaTb apryMmeHTauuio, NpUBOAUTL NPUMEpPHI 1

KOHTpNpuMepbl; 060CHOBbIBaTb COGCTBEHHbIE CY>XAEHWS U BbIBOAbI;

BblOMpaTb cnocob pelueHnst y4ebHon 3agayvm (CpaBHMBATbL HECKONbKO BapMaHTOB

peweHus, BbiOMpaTb Hambonee noaxogsWMA C  YYETOM CaMOCTOSTENbHO

BblAEMNEHHbIX KpUTEPUEB).

Ba3oBble uccneaoBaTenbCKue AeNCTBUSA:

MCnonb3oBaTb BOMPOCbI  Kak MCCnegoBaTenbCKMA  UHCTPYMEHT  MO3HaHMS;

dopMynupoBaTb  BOMPOCHI,  UKCUpyKOWMe  npoTuBopedne,  npobnemy,

yCTaHaBnMBaTb MCKOMOE W JaHHOe, (hopMMpoBaTb rMNOTE3y, apryMeHTMpoBaTb

CBOIO NO3NLNIO, MHEHUE;

NPOBOANTL CaMOCTONATENbHO CMNMAaHUPOBAHHbIN 3KCMNEPUMEHT, UCCrneaoBaHMe Mo

YyCTaHOBMEHNIO OCOBEHHOCTEN MaTemaTU4eckoro obbekTa, SBMeHusi, npouecca,

BbISIBNEHWNIO 3aBMCUMOCTEN MexXay oObekTamu, ABNeHUs MU, NpoLeccamu;



CaMoCTOATENbHO opMynupoBatb 00600WeHna u BbiBOAbI MO pe3ynbTaTam

npoBed€éHHOro  HabnogeHus, UCCrnedoBaHUs, oOueHuMBaTb  [OOCTOBEPHOCTb

NONy4YeHHbIX pe3ynbTaTos, BbIBOAOB U 0606LLEHNI;

NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME npouecca, a Takke BblABUraTb

NpeanonoXeHNsa O ero pasBUTUN B HOBbLIX YCIOBUSIX.

Pa6oTta ¢ nucpopmaumen:

BbIABNATE AeduuunTbl MHOPMaUMW, AaHHbIX, HEoOXOAWMbIX O OTBeTa Ha

BOMPOC M ANSA peLLeHns 3agaqv;

BblOMpaTb WMHOpMaUmMio U3 WUCTOYHMKOB pPasfnU4YHbIX TWUMOB, aHanM3npoBaThb,

cucTemMaTnsnpoBaTb M UHTEpNpeTMpoBaTb MHAOPMAaLUMIO pPasnUyHbIX BUOOB U

dopM npencraBrneHuns;

CTPYKTYpMpOBaTb MHGOPMauUMo, NpeactaBnsaTb €€ B pasnuyHbiX  opmax,

WNNCTPUPOBATb rpadonUyeCcKu;

OLleHMBaTb HaAEXHOCTb MHGOPMAaLMK NO CaMOCTOATENBHO CHOOPMYSIMPOBAHHbLIM

KpUTEPUAM.

2)  YHueepcasnbHble = KOMMYHUKamueHble  Oelicmeusi,  obecrne4usarom
cghopMupo8aHHOCMb coyuarbHbIX HagblKo8 0byYaroU UXCS.

OobLweHue:

BOCMpUHMMAaTL N POPMYNNPOBaTb CYXXOEHUS B COOTBETCTBUM C YCNOBUAMU U

uensamm obweHus; ACHO, TOYHO, FPaAaMOTHO BblpaXaTb CBOK TOYKY 3pEHMSA B

YCTHbIX WU MUCbMEHHbIX TEKCTax, [AaBaTb MOSICHEHMS NO XOA4y PEeLleHns 3agayw,

KOMMEHTUPOBATb NOSyYEHHbIN pe3ynbTarT;

B XoAde 0OOCyxaeHus 3agaBaTb BOMPOCbI MO CywecTBy ob6CyXoaemMon Tewmbl,

npobnembl, pelwaemon 3agayv, BbiCKasbiBaTb WAEW, HALENEHHble Ha MOWUCK

peLLeHns; COMOCTaBMsATb CBOM CYXOEHUA C CYXOEHUSAMWU APYrnx Y4aCTHUKOB

ananora, obHapyXxuBaTb pasnuMyMe M CXOLCTBO MO3ULMIA; B KOPPEKTHOM dhopme

opMynNupoBaTh pasHornacusi, CBon BO3paxeHus;

npeacTaBnATb pesynbTaTbl peLleHns 3agadn, 3KCNepuMmeHTa, MCCreaoBaHus,

NpoOeKTa; CaMOCTOATENbHO BbiOMpaTb hopmaTt BLICTYNNEHUs C Y4E€TOM 3agad

npeseHTaumm n ocobeHHoCTEn ayanTopun.

CoTpyaHn4ecTBO:

noHMMaTb M WCMONb30BaTb MPEeMMyLLECTBA KOMAHOHOW W  WHOAUBMAOYANbHOW

paboTbl npu peweHun y4vyebHbIX 3agay; nNpUHUMaTb LUeflb COBMECTHOM

AEeATEeNbHOCTU, NMaHMPOBaTb OpraHM3auuio COBMEeCTHOW paboTbl, pacnpenensaTb

BuObl paboT, poroBapuBaTtbes, oOCyXgaTb npouecc u pesynbTart paboThl;

o606LaTb MHEHUS HECKOSbKUX NOAEN;

yyacTBoBaTb B [pynnoBbiX ¢opmax paboTbl (0b6cyxaeHns, OOMeH MHEeHUN,

«MO3roBble  LUTYPMbI» W  WUHbIE); BbINOMHATL CBOK YacTb paboTbl WU

KOOpAMHMpPOBaTbL CBOM [OEWUCTBUA C OPYrMMU YrieHamMu KOMaHAbl; OueHWBaTb

KayecTBO CBOEro Bknaga B 0OWMIN NPOAYKT MO KpUTepusiM, ChOpMynMpOBaHHbIM

y4yacTHMKaM1 B3aUMOLENCTBMS.

3) YHusepcanbHbie pecynsamueHbie delicmeus, obecrieqyusarom ¢hopmuposaHue
CMbICI108bIX YCMAaHOBOK U XXU3HEHHbIX Ha8bIKO8 JIUYHOCMU.

CamoopraHmsauus:



COCTaBNATb NMaH, anropuTM peLleHus 3agayn, Boibnpatb cnocob pelueHus ¢
YYETOM MMEIOLLIMXCSA PECYPCOB N COBCTBEHHbBIX BO3MOXHOCTEN, apryMeHTMpoBaTb
N KOPPEKTUPOBATL BapuaHTbl peLLUeHNn C Y4ETOM HOBOW MHOpMaLUN.
CaMOKOHTpOnb:

BnageTb HaBblkaMy MO3HaBaTeENbHOM pedieKCMM Kak OCO3HaHWUsS COoBepLUaeMblX
OEVNCTBUA U MbICIIMTENbHLIX MPOLECCOB, UX pe3ynbTaToB; Bnagetb crnocobamm
camMonpoBepPKH, CaMOKOHTPOnS npouecca n pesynbTata peLueHuns
MaTeMaTUYECKON 3aauu;

npeaoBuaeTb TPYOHOCTW, KOTOPble MOrYT BO3HWKHYTb MNPU pelleHuu 3ajauu,
BHOCUTb KOPPEKTMBbI B AE€ATENbHOCTb Ha OCHOBE HOBbIX OB6CTOSATENbLCTB, AAHHbIX,
HaOEeHHbIX OLWMOOK, BbISIBNIEHHbIX TPYAHOCTEW;

oLeHMBaTb COOTBETCTBME pe3yrnbTarta Lenn U ycroBusM, OBBACHATb MPUYUHDI
AOCTWKEHUSA UMW HeOOCTUXEHUS pe3ynbTaToB OeATENbHOCTU, HaxoOuTb OLKOKY,
AaBaTb OUEHKY NpuobpeTEHHOMY OMnbITY.

NMPEOMETHbIE PE3YJIbTATbI
10 KNACC

OnepupoBaTtb NOHATUSMU: TOYKA, NPsiMasi, NITIOCKOCTb.

MpUMeHsATb akCMOMbl CTEPeoOMEeTpPUM WU  CreAcTBUA U3 HUX NPU  peLueHun
reoMeTpuyecknx 3agau.

OnepupoBaTb MNOHATUAMW: NapanfenbHOCTb U NepPneHanKYNAPHOCTb NPAMbIX Y
NOCKOCTEN.

KnaccudumumpoBatb B3aMMHOE pacrnofiokeHue nMpaAMbIX W MNSIOCKOCTEN B
NpoCTpaHCTBe.

OnepupoBaTb MOHATUSIMWU: ABYrPaHHbLIM Yron, rpaHu AByrpaHHoro yrna, pebpo
ABYFPAHHOrO yrna; NUHEWHbIW Yyron ABYrPaHHOrO yrna; rpagycHass Mepa ABYrpaHHoro
yrna.

OnepupoBaTb  MOHATUAMW:  MHOTOFPaAHHWK,  BbINYKMbIN M HEBbINYKNbIN
MHOrOrpaHHuK, afieMeHTbl MHOrOrpaHHMKa, NpaBuUibHbIA MHOTOrpaHHMK.

PacnosHaBaTb OCHOBHble BWAbl  MHOrOrpaHHuUKoB (MMpamuga; npusma,
NPSAMOYronbHbIN Napannenenunen, ky6).

KnaccudumumnpoBaTb MHOrorpaHHuKKW, BblOMpas OCHOBaHWA ANd Kraccudukaumm
(BbINYKNble M HEBLINYKIbIE MHOFOrPaHHMKKW; NpPaBUIibHbIE MHOTFOrPaHHUKK; NpsiMble U
HaKMOHHbIE NPU3MbI, Napannenenunenpl).

OnepupoBaTtb NOHATUSMU: CEKyLLAsa MNAOCKOCTb, CE4YEHNE MHOTOrPaHHNKOB.

OB6bACHATL NPUHLUUNBI MOCTPOEHUS CEYEHUIN, UCMONb3YS METOo Crneaos.

CTpouTb ceyeHuUss MHOrorpaHHMKOB METOAOM CIedoB, BbIMOMHATE (BbIHOCHLIE)
NAOCKNE YEPTEXM U3 PUCYHKOB NPOCTbIX OOBEMHbBIX OUryp: BUA CBEPXY, COOKY, CHU3Y.

Pewatb 3agaun Ha HaxoXAeHWe reoMeTpuyecKux BenuumH no obpasuam unu
anroputMam, MpUMEHSIS  U3BECTHble aHanuUTU4eckne MeTodbl MNpU  peLleHun
CTaHOApPTHbIX MaTemMaTU4ecKuMx 3agday Ha BbIHUCMEHWE PacCTOsSHUA Mexay ABYMS
TOYKaMu, OT TOYKM OO0 NPSAMOW, OT TOYKM OO0 MIIOCKOCTU, MeXOy CKpeLiMBalowLMMUCA
NPSIMbIMWA.



Pewatb 3agaun Ha HaxoXAeHWe reoMeTpuyecKux BenuumH no obpasuam unu
anroputMaMm, MNpUMEHAs W3BECTHble aHanuMTMyeckue MeToabl nNpu  pelleHun
CTaHOapTHbIX ~ MaTeMaTMyecKux  3ajady  Ha  BblUWCEHWE  YrnoB  Mexay
CKpeLLMBaLLMMUCA NPAMbIMKU, MeXOy MNPAMOM U MAOCKOCTbIO, MeXAy MIOCKOCTSAMU,
ABYrpaHHbIX YrroB..

Bbluncnsate 06bEMBLI M Nnowaan MNOBEPXHOCTEN MHOrorpaHHUKoB (Npuama,
nMpamuga) ¢ npuMeHeHnem OpPMYI; BbIYUCASATb COOTHOLLEHUS Mexay nnowagsamm
noBepxHocTen, 06 bEMamMn NOJOGHBIX MHOrOrPaHHUKOB.

OnepupoBaTtb MOHATUSIMU: CUMMETPUSA B NPOCTPAHCTBE; LEHTP, OCb U MITOCKOCTb
CUMMETPUN; LEHTP, OCb U MIOCKOCTb CUMMETPUN OUTYPBbI.

Ms3BnekaTb, npeobpasoBbiBaTb W WHTEpPnpeTupoBaTb  WHoOpmauuwo o
NPOCTPaAHCTBEHHbIX EeOMeTpUYeckux urypax, npeacTaBNeHHY Ha 4epTexax Wu
PUCYHKaX.

MpMeHATb reomeTpuyeckue pakTbl 1S peLleHns CTepeoMeTpuyeckmx 3agad,
npeanonaratwLmMx HECKOMbKO LIaroB peLlueHusi, ecriv YCnoBus NpUMeHeHnsa 3agaHbl B
SIBHOW dhopMe.

MpumeHsaTb  npocTenwme  nporpaMMHble  cpeactBa W 3NIEKTPOHHO-
KOMMYHUKALMOHHbIE CUCTEMbI NMPU peLleHnn CTEPEeOMETPUYECKMX 3aaau.

MprBOAMTL NpPUMEpPbI MaTemMaTU4eCKUX 3aKOHOMEPHOCTEW B NPUPOAE U XKU3HW,
pacrno3HaBaTb NPosIBfieHMEe 3aKOHOB reOMeTPUN B UCKYCCTBE.

MpuMeHATb NoflydYeHHble 3HaHUS Ha MNpaKTUKe: aHanuanpoBaTb pearsibHble
cUTyaumMm W NPUMEHATb MU3YYEeHHble TMOHATUA B MpoLecce Moucka pelleHus
MaTeMaTuyeckn cpopMynmpoBaHHOM NpobriemMbl, MogenMpoBaTh peasnbHble CUTyaLumm
Ha 43blke reoMeTpuu, WuccnegoBaTb MOCTPOEHHbIE MOAENN C  UCNONb30BaHUEM
reoMeTpuyecknx MOHATUA U TeopeMm, annapaTta anredpbl; pewaTb npakTuyeckme
3a[ayn, CBA3aHHbIE C HAXOXOEHNEM reOMeTPUYECKNX BENNYMH.

11 KNNACC

OnepupoBatb NOHATUAMMW:  UMNUHOPUYECKAA  MOBEPXHOCTb, obpasyolmne
UMNMHOPUYECKOM MOBEPXHOCTU; LUMNMHAP; KOHMYECcKas MNOBEPXHOCTb, obpasyroline
KOHU4YEeCKOW NOBEPXHOCTU, KOHYC; cchepmnyeckast MOBEPXHOCTb.

Pacnos3HaBaTtb Tena BpalleHus (LMnNuHAp, KOHyc, cdepa u wap).

O6bscHATL cnocobbl NONyYeHUst TeN BpaLLEHNS.

KnaccudmumpoBaTtb B3anMHOEe pacnosoxeHne cepbl U MNOCKOCTH.

OnepupoBaTb MOHATUAMW: LIAPOBOM CErMEeHT, OCHOBaHME CEerMeHTa, BbiCOTa
CerMeHTa; LapoBOW CfoW, OCHOBaHWE LWapoOBOro Cros, BbiCOTA LIAPOBOro Cros;
LLIApPOBOW CEKTOP.

Bbluncnsate 06bEMBI M NNowaan NOBEPXHOCTEN TeN BpaLLEHUsl, FEOMETPUYECKUX
Ten ¢ NpMMeHeHneM opmyin.

OnepupoBaTb MNOHATUAMMW: MHOFOrPAHHMK, BMUCaHHbLIN B Cepy U OMNUCaHHbLIN
oKono cdpepbl; cdrepa, BAIMCaHHAs B MHOTOrpaHHUK U Teno BpaLleHus.

BbluncnsaTe COOTHOWIEHUA Mexay nnowaasiMm noBepxHocTen M obbémamm
nogobHbIX Ten.

N3o06paxaTtb nsydaemble purypbl OT PyKM 1N C NPUMEHEHNEM NPOCTbLIX YEPTEXKHbIX
WHCTPYMEHTOB.



BbINONHATL (BbIHOCHbIE) MINOCKME YEpPTEXU N3 PUCYHKOB MPOCTbIX OB6BLEMHbLIX
duryp: Bug ceepxy, cboky, CHU3Y; CTPOUTb CEYEHWNS Ter BpaLLeHNs.

N3Bnekatb, WHTepnpetMpoBaTtb U  npeobpas3oBblBaTb  MHPOpMauMi 0
NMPOCTPAHCTBEHHbLIX reoMeTpuyeckux durypax, MpeacTaBrneHHY Ha vepTexax u
pUCYHKaX.

OnepupoBaTtb NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL AEWCTBUA CNOXEHUS BEKTOPOB, BblYMTAHUS BEKTOPOB U YMHOXEHUS
BEKTOpa Ha 4Mcro, O6bACHATb, KaKMMU CBOMCTBaMM OHM obnagator.

lMpuMmeHATbL NpaBuno napannenenuneaa.

OnepvpoBatb MNOHATUSMWU: OeKapTOBbl KOOPAWHATbI B MPOCTPaAHCTBE, BEKTOP,
MOAyrb BEKTOpa, paBeHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA, Yron Mexay BeKTopamu,
cKarnspHoe npovssefeHne BEKTOPOB, KOMNNIMHeapHbIe U KOMMNITaHapHbIE BEKTOPHI.

HaxoanTb cymMMy BEKTOPOB W NPOU3BEAEHVWE BEKTOpa Ha 4uCro, yros mexay
BEKTOpaMu, CcKanspHoe npou3BedeHue, packnagblBaTtb  BEKTOp MO OBYM
HEeKoNIMHeapHbIM BEKTOPaM.

3agaBaTb NNOCKOCTb ypaBHEHWEM B IEKapTOBOW CUCTEME KOOpAMHAT.

MpMeHATL reomeTpuyeckue akTbl NS peLleHns CTepeoMeTpuyecknx 3agad,
npeanonararwLmxX HECKOSbKO LIAaroB peLleHnsi, eCnun yCcnoBus NpUMeHeHUs 3afaHbl B
SIBHOW (popme.

Pewatb npocTteiwmne reomeTpuyeckne 3agaym Ha MpPUMEHEHUEe BEKTOPHO-
KOOpAWHATHOro MeToAa.

PewaTb 3agayn Ha gokas3aTernbCTBO MaTeMaTUYECKUX OTHOLLEHUNA N HaxoxXaeHne
reoMeTpu4eckmx BenuyuH no obpasuam wunu anroputMam, MNPUMEHAS U3BECTHbIE
MeToAbl NPY peLleHnn CTaHAapTHLIX MaTeMaTUyeckmx 3agad.

MpMeHATb  npocTenwme  MporpaMMHble  cpeactBa W 9NEKTPOHHO-
KOMMYHWKaLMOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKNX 3aaau.

MpuBOANTL NPUMEpPBLI MaTteMaTU4eCKUX 3aKOHOMEPHOCTEW B MPUPOAE WU >KU3HW,
pacno3HaBaTb NPOsiBIieHNe 3aKOHOB reOMeTPUKN B UCKYCCTBE.

MpMMeHATL MonyYeHHble 3HaHMA Ha nNpakTuke: aHanu3MpoBaTb pearibHble
cUTyauum W TMPUMEHATb W3YYeHHble MOHATUA B MNpouecce Moucka peLleHus
mMaTemaTuyeckn chopMynupoBaHHOW NpobrnemMbl, MOAenMpoBaThb pearnbHble cUTyauun
Ha A3blke reoMeTpun, uccrnegoBaTb MOCTPOEHHbIE MOLENM C  UCNOSib30BaHUEM
reoMeTpu4eckMx MNOHATUMA W Teopem, annapaTta anredpbl; pewartb npakTu4eckne
3aJa4u, CBA3aHHbIE C HAXOXAEHNEM reOMeTPUYECKUX BENNYMH.



TEMATUYECKOE NJIAHWPOBAHUE

10 KITACC

KonuyecTBO YacoB

ONEeKTPOHHbIe

HauvmeHoBaHue pa3aenoB U TemM (undpoBbie)
Ne n/n KoHTponbHble MpakTnyeckue
nporpaMmmbi Bcero 6 6 obpas3oBaTernibHble
paboTbl paboTbl pecypebi
1 BeeneHue B cTepeomMeTputo 10 Brbnmorexa LIOK
A P P https://m.edsoo0.ru/1c209e37
5 MpsaMble 1 NNOCKOCTM B NPOCTPAHCTBE. 12 1 Bbubnnoteka LLOK
MapannenbHOCTb NPSMbIX U NITIOCKOCTEN https://m.edso0.ru/1c209e37
3 MepnenanKynapHOCTbL NPSMbIX K 12 Bbubnnoteka LLOK
NSIOCKOCTEN https://m.edsoo.ru/1c209e37
4 Yrnbl me NPSMbIMU N NIIOCKOCTAMMN 10 1 Bubnmoreka LIOK
Ay np https://m.edsoo.ru/1c209e37
Bbubnuoteka LUIOK
° MrororparHiku 1 1 https://m.edsoo0.ru/1c209e37
; Bbubnnoteka LLOK
6 OBBEMBI MHOTOTPaHHMKOB 9 1 https://m.edsoo0.ru/1c209e37
7 MoBTOpEHME: CEYEHUS], PACCTOSHMSA K 4 1 Bbubnuoteka LUIOK
yrbl https://m.edsoo.ru/1c209e37
OBLUEE KOJTIMYECTBO YACOB MO NMPOrrPAMME 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 KNNACC

KonunyecTtBO YacoB

ONEeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB u TemM K n (udbpoBbie)
n/n nporpammbi Bcero OHTPONEHbIE pakTuteckue obpasoBaTenbHble
paboTbl paboTbl
pecypchbl
Tena BpaLleHus 12 Brbnmorexa LIOK
pal https://m.edsoo.ru/1c209e37
. Bbubnnoteka LLOK
Obbemel Ten 5 1 https://m.edsoo0.ru/1c209e37
BekTopbl 1 KOOpAMHAaTLI B NPOCTPaHCTBE 10 1 Bubnnorexa LIOK
P PA pocTP https://m.edsoo.ru/1c209e37
MoBTOpeHMe, 0b6obLLEeHNE, 7 1 Bbubnnoteka LLIOK
cuctemaTtmsauunsi 3HaHun https://m.edsoo0.ru/1c209e37
OBLUEE KOJIMYECTBO YACOB N0 NMPOrPAMME 34 3 0



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




NOyYPOYHOE NMNIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

MpakTnye
KoHTponbHbIe
Bcero CKue
paboTbl
paboTbl

Oata
nsyuye
HUA

OnNeKTPOHHbIe
unudpoBble
obpas3oBaTenbHble
pecypchbl

OCHOBHbIE MOHATUS CTEPEOMETPUM:
TOYKa, NpsiMasi, NITIOCKOCTb, NPOCTPAaHCTBO.
MpaBuna n3obpaxxeHns Ha pUCYHKax:
n3o6pakeHns NNocKoCTeN,
napannesnbHbIX NPsiMbIX (OTPE3KOB),
cepenuHbl OTpeska

Bubnmnoteka LIOK
https://m.edsoo.ru/aecc77
cd

MoHaTMA: nepecekarowmecd rninockKoCTH,
nepecekarwwnecda npamMmas 1 rnioCKoCTb

bubnuoTteka LIOK
https://m.edsoo.ru/2d8a9c
99

MoHaTMA: nepecekarowmecd ninocKoCTH,
nepecekarwmnecd npamasa n nioCcKoCTb

BbubnuoTteka LIOK
https://m.edsoo.ru/db685e
73

3HaKOMCTBO C MHOFOrpaHHUKamu,
n306paxeHne MHororpaHHMKOB Ha
pUCYHKaXx, Ha MPOEKLMOHHbIX YepTexax

Bubnmnoteka LIOK
https://m.edsoo.ru/a63959
ed

HayanbHble cBeaeHusi o kybe n
nupamuae, ux pasBeépTkyM U MoOenu.
CeyeHnsi MHOrorpaHHUKOB

Bubnmnoteka LIOK
https://m.edsoo.ru/b30dff3
8

HayanbHble cBeaeHusi o kybe u
nupamuae, ux pasBepTkM U MOAENMN.
CeyeHuss MHororpaHHUKOB

Bubnuoteka LLOK
https://m.edsoo.ru/3d8ffd3
2



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32

MoHATne 06 akcnMomaTMyYeckom

Bubnmnoteka LIOK

7 NOCTPOEHUN CTEPEOMETPUN: aKCUOMBbI https://m.edsoo.ru/0Occ5c4f
CTEPEeoOMEeTPUM U CNeaCTBUSA U3 HUX e
MoHsTHe 06 akcMoMaTMyYeCKOM Bubnuoteka LLOK
8 NOCTPOEHUN CTEPEOMETPUN: aKCUOMbI https://m.edso0.ru/239c8c
CTepeoMeTpun U CNeacTBus U3 HMX b4
MoHATne 06 akcMomaTMyYeCcKoMm Bubnmnoteka LIOK
9 NOCTPOEHNN CTEPEOMETPUN: aKCUOMBbI https://m.edsoo0.ru/65c6b1
CTEepeoMeTpun U CNeacTBus U3 HNX 06
MoHATne 06 akcMomaTMyYeckoMm Bubnmnoteka LIOK
10 NOCTPOEHUN CTEPEOMETPUN: aKCUOMBbI https://m.edsoo0.ru/258fc2
CTepeoMeTpun U CNeacTBus U3 HNX 45
B3anmHoe pacnonoxeHue npsambIX B
npOCTpchfse: nepeceKarompmec;l Bubnuoteka LIOK
11 ’ https://m.edsoo.ru/1a2520
napannesnbHble U CKpeLunBatoLmecs 6
npsimble -
MapannenbHOCTb NPSAMbIX U NITOCKOCTEN B
I'Ip(?CTpaHCTBei napgnneanble npsimble B Bubnmorexa LIOK
12 ) https://m.edsoo.ru/93ad36
NpOCTPaHCTBE; NapannenbHOCTb TPEX b3
NPSMbIX -
MapannenbHOCTb NPSAMbIX U NNIOCKOCTEN B Bubnmnoteka LIOK
13 npocTtpaHcTee: MNapannenbHOCTbL NPAMOW https://m.edsoo.ru/ee1d19
M NSIOCKOCTU b9
Bubnmnoteka LIOK
14 ¥Yrnbl ¢ COHanpaBfeHHbIMU CTOPOHAMM https://m.edso00.ru/9f4071
b9
Bubnmnoteka LIOK
15 Yron mexgy npsiMbiMu B NPOCTPaHCTBE

https://m.edsoo.ru/fe7338



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862

62

Bubnmnoteka LIOK

16 Yron mexagy npsiMbiMu B NPOCTPaHCTBE https://m.edso0.ru/2935a9
a0
MapannenbHOCTb NNOCKOCTEN: Bubnmorexa LIOK
17 https://m.edsoo.ru/2e18f2
napannesnbHble NITOCKOCTH 55
Bubnmnoteka LIOK
18 CsowcTtBa napannenbHbIX MNI0CKOCTEN https://m.edso0.ru/e504d6
56
MpocTenwmne npoCTpaHCTBEHHbIE UTYpblI Bubnmnoteka LIOK
19 Ha NSIOCKOCTU: TeTpaaap, Kyob, https://m.edsoo.ru/4a28dc
napannenenunen 02
Bubnmnoteka LIOK
20 MocTpoeHne ceveHnn https://m.edsoo.ru/1d434d
of
BbubnuoTteka LIOK
21 MocTpoeHne ceyveHnn https://m.edsoo.ru/ec26fe
5d
KoHTponbHaga pabota no teme "lMpsambie n Bbubnuoteka LIOK
22 NAOCKOCTU B NPOCTPaHCTBE. https://m.edsoo.ru/9a0a9e
MapannenbHOCTb NPSAMbIX U NnockocTen"” 56
MepnengnKynapHOCTbL NPSIMON M BbubnuoTteka LIOK
23 NAOCKOCTU: NepneHANKYNAPHbIE NPsMbIE B https://m.edsoo.ru/b19f6a
npocTpaHCcTBe 5d
Mpsimble napannenbHble U Bubnuoteka LIOK
24 https://m.edsoo.ru/0ac11c

nepneHanKyndpHble K MITOCKOCTU

95



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95

rlpFIMbIe naparnnesibHble n

Bubnmnoteka LIOK

25 https://m.edsoo.ru/ba5459
nepneHAnKYnsapHbIe K MI0CKOCTH 66
Npun3Hak nepneHanKynspHOCTU NPSAMON U Bubnunotexa LIOK
26 P PCRANKYNAP P https://m.edsoo.ru/f85bfc4
NSIOCKOCTHN 5
lNpun3Hak nepneHanKynsipHOCTU NMPSIMON U Bubnmorexa LIOK
07 P PRSHAVKYTIAP P https://m.eds00.ru/79165d
NSIOCKOCTHN
15
Teopema o npssMon neprneHanKynspHomn Bubnmorexa LIOK
28 P P PRSHAVKYTIAP https://m.edsoo0.ru/635¢c50
NSIOCKOCTH
87
Teopema o0 npsAMon neprneHanKynapHomn Bubnmotexa LIOK
29 P P PHIGHAVKYTIAP https://m.eds00.ru/bd3745
NSIOCKOCTHN
f8
Teopema o npsAMON neprneHAnKYnsapHoOmn Bubnmotexa LIOK
30 P P PRSHAVIKYTIAP https:/m.eds00.ru/7d1883
NSIOCKOCTHN
4b
MepnenauKkynsap v HakNoHHbIE: Bubnnoteka LIOK
31 pacCcTOAHNE OT TOYKM 0 MIOCKOCTH, https://m.edsoo.ru/33¢c477
paccTOAHWE OT NPAMON O NIOCKOCTH d3
MepnenauKkynsap n HakNoHHbIE: Bubnnoteka LIOK
32 pacCTOsIHME OT TOYKM OO NITOCKOCTM, https://m.edsoo.ru/66fefad
pacCcTOAHWE OT NPAMON 4O NIOCKOCTH d
MepneHanKynap 1 HakMOHHbIE: Bubnmnoteka LIOK
33 pacCTOsiHME OT TOYKM OO0 NITOCKOCTH, https://m.edsoo.ru/a5b7b8
paccTOAHWE OT NPAMON 4O NTOCKOCTH e3
34 MepneHanKynap 1 HakMOHHbIE: Bubnmnoteka LIOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3

pacCcTtoAHne OT TOYKM OO0 MIOCKOCTMU,
pacctoAaHne oT I'IpFIMOVI [0 MNMJIOCKOCTH

https://m.edsoo.ru/dbee22
bc

Yrnel B NPOCTPaHCTBE: Yyron Mmexay

Bubnmnoteka LIOK

35 y https://m.edsoo.ru/6b61b2
NPSIMON N NSIOCKOCTbIO ba
[ByrpaHHbIN Yrosn, NMMHENHbIN yron Bubnmorexa LIOK
36 ’ https://m.edsoo.ru/5fa0b3
ABYrpaHHoro yrna
ce
o . Bubnmnoteka LIOK
37 AlBYrpaHHbIM yrof, IMHeNHoIA yron https://m.edsoo.ru/c7c777
ABYrpaHHoOro yrna od
MepnenanKynapHOCTb NITOCKOCTEMN: Bubnmnoteka LIOK
38 Npu3HaKk NepnenHanKynapHoOCTM ABYX https://m.edsoo.ru/ec3e2d
NOCKOCTEN ad
MepnenanKynapHOCTb NITOCKOCTEMN: Bubnmnoteka LIOK
39 Npu3Hak NnepneHauKynapHoOCTU ABYX https://m.edsoo.ru/ed9e2a
NIIOCKOCTEN 8e
MepnenanKynapHOCTb NITOCKOCTEMN: Bubnnoteka LIOK
40 nNpu3Hak NnepnenHgukynapHoOCTU ABYX https://m.edsoo.ru/ba75dc
NSIOCKOCTEN 57
bubnuoteka LIOK
41 Teopema o Tpéx neprneHanKynspax https://m.edsoo.ru/e4972c
dc
Bubnmnoteka LIOK
42 Teopema 0 Tpéx nepneHanKynapax https://m.edsoo0.ru/52188a
7d
43 Teopema o Tpéx neprneHanKynspax Bubnuotexa LIOK

https://m.edso0.ru/9f2467



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736

36

KoHTponbHas paboTta no temam
"MepneHgnKynApHOCTb NPSAMbIX U

Bubnmnoteka LIOK

44 T https://m.edsoo.ru/5b971e
nnockocten" n "Yrnbl Mexagy npsamMbIMuU 1 P
nnockoctamm" -
lMoHATME MHOrorpaHHMKa, OCHOBHbIE
3NEMEHTHI MHoroprpaHHMKa BbINYKIIble U Bubnmorexa LIOK
45 ’ . https://m.edsoo.ru/2d24e8
HEBbINYKIble MHOTOrPaHHMKK; pa3BepTka 73
MHOrorpaHHuka —
Mpuama: n-yronbHas Nnpuama; rpaHn u
OCpHOBaHVIﬂ}I/'IpVBMbI' I'IF[):)ﬂMaﬂ n F:|a|<110HHa;1 Bubnmorexa LIOK
46 ’ https://m.edsoo.ru/b4ad63
npu3mbl; 6okOBas 1 NoOMHasi NOBEPXHOCTb ad
NpU3mbl =
Mapannenenunen, NPsIMOYrofbHbIN Brbnmoreka LIOK
47 ’ - https://m.edsoo.ru/8a7be6
napannenenunea n ero CBOMCTBa 33
Mupamuga: n-yronbHas nupamunaa, rpaHm
n OF;HOBSHMG I}I/I/IpaMI/I,D,bI' 6‘;KOBaﬂFI n i Brbnmoreka LIOK
48 ’ https://m.edsoo.ru/fb1cd0
nonHas I'IOBerHOCT.!: nMpamuapl; a5
npaBunbHas N ycevyéHHasa nupammaa =
MpaBunbHbIE MHOFOrPaHHUKN: NMOHATHE
NpaBUIIbHOrO MHOFOrPaHHKKA; Bubnmnoteka LIOK
49 npaBunbHasa NpuamMa n npaBunbHasa https://m.edso0.ru/074c88
nupamMmua; npaBunbHas TpeyronbHas 65
nupamMmmga v npaBunbHbIN TETpPasap; Kyo
MpeactaBneHne 0 NpaBUbHbIX Bubnmnoteka LIOK
50 MHOrorpaHHuKax: okTasgp, Aoaekasgp v https://m.edsoo.ru/a0fdd5

MKoCcasgp.

bf



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf

CVIMMeTpI/IFI B NPOCTpaHCTBE. CUMMETPUA
OTHOCUTEJIbHO TOYKWN, I'IpFIMOIZ, MJ1IOCKOCTWN.

Bubnmnoteka LIOK

51 OneMEeHTbl CMUMMETPUM B Nnpamugax, https://m.edsoo.ru/b9e777
napannenenuneaax, nPaBUIbHbIX d9
MHOrorpaHHuKax
BbluncneHne anemeHToB Bubnmorexa LIOK
52 .. https://m.edsoo.ru/6cdbec
MHOrorpaHHuUKoOB: pébpa, guaroHanu, yrnbl of
Mnowanb 6OKOBOW NOBEPXHOCTU U
HOﬂl-I;I:)VIHHOBerHOCTVI npzmoﬁ NPU3MbI Bubnmorexa LIOK
53 y . https://m.edsoo.ru/37d841
nnowazab OCHOBaHWUIN, Teopema 0 GOKOBON 57
NOBEPXHOCTU NPAMOW MPU3MBbI —
Mnowanb 6OKOBOW NOBEPXHOCTU U
noseu;xﬂocm npaamano?‘/'l nupammapl Brbnmoreka LIOK
54 . ’ https://m.edso0.ru/5603e3
Teopema o nnomaqm 6OVKOBOI/I 0b
MOBEPXHOCTWN YCEYEHHOW NMpaMmmabl -
KoHTponbHaga paboTta no teme Brbnmoreka LIOK
55 https://m.edsoo.ru/a95f5¢
"MHororpaHHukn"
04
Bubnmnoteka LIOK
56 MoHsTME 06 06bEME https://m.edsoo.ru/7ad002
0b
Bubnmnoteka LIOK
57 O6bém nupamugbi https://m.edsoo.ru/235171
b3
Bubnmnoteka LIOK
58 O6BEM nupammapl https://m.edsoo.ru/f47dfef

d



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd

Bubnmnoteka LIOK

59 O6bém nupamuabi https://m.edsoo0.ru/79¢103
12
Bubnmnoteka LIOK
60 O6bém nupamuabi https://m.edsoo.ru/2faadc
3f
Bubnmnoteka LIOK
61 O6bEM npuambl https://m.edso0.ru/798536
08
Bubnmnoteka LIOK
62 O6bEM npuambl https://m.edso0.ru/1e0538
90
Bubnmnoteka LIOK
63 O6BEM Npu3MmbI https://m.edsoo0.ru/482d3f
51
64 KoHTponbHas pa"60Ta no teme "O6bLEMBI E tTSsJ:I:I/A/(r)r:.eeZaSI(;loC.)rE 1282657
MHOrorpaHHMKOB
3c
MoBTOpEHMe, obobuieHne Bbubnuoteka LIOK
65 cuctematusaums 3HaHun. NoctpoeHne https://m.edsoo.ru/098bed
CeYeHun B MHOrorpaHHuKe ad
MNoBTOpeHne, obobuieHne
cuctemaTmaaumsa aHaHun. BelumcneHune Bubnmnoteka LIOK
66 PaCCTOAHUIW: Mexay OBYMSI TOYKaMu, OT https://m.edsoo.ru/f7792b
TOYKM 00 NPAMON, OT TOYKM A0 NIOCKOCTH, a9
MeXay CKpeLLMBaoLNMMUCA NPAMbIMUA
67 MToroBas koHTponbHasa paboTa Bubnmorexa LIOK

https://m.edsoo.ru/b9146b



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0

c0

MoBTOpeHme, 0600LLeEHNE
cucTtemaTusauus 3HaHui. BeluncneHme

Bubnunorteka LUOK
YINOB: MeXay CKpeLMBatoLwLmMMncs u

68 . 1 https://m.edsoo.ru/56765e
NPSMbIMW, MEXAY NPSIMON N NIIOCKOCTbIO, 8b
ABYrpaHHbIX YrNoB, YrNOB MexXay -
NSIOCKOCTAMM
OBLLEE KOJIMYECTBO YACOB MO 68 5 0

NMPOIrPAMME



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

11 KNNACC

Ne
n/n

Tema ypoka

Bcero

KonuyecTBO YacoB

KoHTponbHbIe
paboTbl

MNMpakTnyeckue

paboTbl

OData
NU3y4YeHus

OneKTpPOHHbIe undpoBLIe
oGpasoBaTenbHbie

pecypchbl

Cdhepa u wap: ueHTp, paguyc,
AnameTp; nnowaab NOBEPXHOCTU
chepsl

Bubnmnoteka LIOK
https://m.edsoo.ru/0341bc2b

B3anmHoe pacnonoxeHue coepsl
M NIOCKOCTU; KacaTenbHas

Bubnmnoteka LIOK

2 NNOCKOCTb K cpepe; nnowaab 1 https://m.edsoo.ru/bed12a43
chepsl

3 N3o6paxeHne cdepsl, Wwapa Ha 1 Bubnmnoteka LIOK
nnockoctn. CeyeHunsa wapa https://m.edsoo.ru/bc15f7{2
LUunnmnHapudeckas noBepXxHOCTb,

4 obpasyloume LmIMHapu4eCcKon 1 BbubnuoTteka LIOK
NOBEPXHOCTU, OCb https://m.edso0.ru/6054b8c1
LUUNMHOPUYECKON NMOBEPXHOCTU
UnnunHap: ocHoBaHus 1 bokoBas

5 NOBEPXHOCTb, Obpasytoias u 1 Bubnnoteka LIOK
OCb; Nnowagb 6OKOBON 1 MNOSHOWN https://m.edso0.ru/188f6216
NMOBEPXHOCTH
N3o06paxxeHne uunmHapa Ha
nrockocTn. PaseépTka umnuHapa.

6 CeueHusa yunuHgpa (NNoCKoCTbo, 1 Bubnuoteka LLOK

napansnensHon nnu
nepneHauKynapHon ocu
uunuHapa)

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

KoHnyeckasi NnOBEPXHOCTb,
obpasytoLme KOHNYECKOM

Bubnmnoteka LIOK

4 NOBEPXHOCTU, OCb U BEpLUMHA https://m.edsoo.ru/c94ba09b
KOHW4EeCKOWN NOBEPXHOCTM
KoHyc: ocHOoBaHMe 1 BepLUMH

8 ogpzzy:)lzgi oc?b' mfgu.l,ap,: | Bubnuoreka LIOK

y ) https://m.edso0.ru/897dd3b2
GOKOBOW M MNOSHOW NOBEPXHOCTM
o | woucors ocvosmmn # Gosen Bunmorera LIOK
’ https://m.edsoo.ru/1468bab3
NOBEPXHOCTb
N3o6paxxeHne kKoHyca Ha
nyockocTn. PasBépTka KoHyca.

10 CeyeHna koHyca (MnocKoCTbI, Bubnnoteka LIOK
napannenbHON OCHOBaHUIO, 1 https://m.edsoo.ru/0Obde1be8
MNOCKOCTbIO, MpOXoasLuen Yyepes
BEPLUUHY)

11 KomOuHaums Ten BpalleHus u Bbubnuoteka LIOK
MHOrOrpaHHMKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCcaHHbIN OKOMNO

12 ccepbl; cdhepa, BNucaHHas B Bubnnoteka LIOK
MHOrOrpaHHuK Unun B TeNo https://m.edso0.ru/0b136158
BpaLLEeHus

13 MoHaTne 06 o6bEme. OCHOBHbIE Bubnmnoteka LIOK
cBONCTBa OOBLEMOB Ten https://m.edsoo.ru/26a03fb7

. Bubnuoteka LLOK
14 ObbeM LnMHApa, koHyca https:/m.eds00.ru/5513d87b
15 O61bém wapa n nnowaab cepobl Bubnuoreka LIOK

https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

Mopo6Hble Tena B NpOCTPaHCTBE.

CooTHoLleHnsa mexay

Bubnmnoteka LIOK

16 naowagsiMmm noBepxXHOCTEN, https://m.edsoo.ru/810cf1eb
o6bEéMamn NnoaobHbIX Ten
KoHTponbHas Ta no Temam
17 "'I(')eng?apaujeHF?/;?OM ?OgbeeM: Bubnnoteka LIOK
" https://m.edsoo.ru/4a33a8ab
Ten
18 BekTop Ha nnockoct n B Bubnmnoteka LIOK
npocTpaHCTBe https://m.edsoo.ru/5caefc1b
19 CnoxeHwue n BbluMTaHme Bubnmnoteka LIOK
BEKTOpPOB https://m.edsoo.ru/23f4f089
20 YMHOXeHMe BEKTOpa Ha 4ncno Bubnmorexa LIOK
https://m.edsoo.ru/dee379eb
PasnoxeHue BekTopa no Tpém
21 HeKoMMiaHapHbIM ;)eKTopapM. Bubnmorexa LIOK
https://m.edsoo.ru/a28fd74e
MpaBuno napannenenvnega
PelweHne 3agady, cBA3aHHbIX C
22 npmmeHeHmef\ln npasus 4eNCTBUN Bubnmorexa LIOK
https://m.edso0.ru/5a827900
C BEKTOpamM
KoopanMHaTHO-BEKTOPHbLI METO
23 I'Ipl/lpppéUJeHMI/l reomeﬁpmqecmxﬂ Bubnmorexa LIOK
https://m.edsoo.ru/d3a1fe30
3agau
MpsimoyronbHas cuctema
KOOpAMHAT B NPOCTPaHCTBE.
24 KOOTDALI,VIHaTbI BZKTOSa. Bubnuoteka LIOK
. https://m.eds00.ru/48db7058
MpocTenwve 3agaum B
KoopAanHaTax
25 Yron mexagy BeKtopamu. Bubnnoteka LIOK



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

CkansipHoe npoussegeHune
BEKTOPOB

https://m.edsoo.ru/725effc4

Bbluncnexune yrnos mMexany

Bubnmnoteka LIOK

26 NPAMbIMU N NNIOCKOCTAMMU https://m.edsoo.ru/8efbe78e
KoHTponbHas paboTa no tTeme

27 "BeK'II?Opr n KOF())p,D,I/IHaTbI B Bubnmorexa LIOK

. https://m.edsoo0.ru/77c22fc5

NnpocTpaHCcTBe
MoBTOpEeHMe, 0600LLEHNE 1

o8 cucrtemaTmaaumsa 3HaHUN. Bubnnoteka LIOK
OcHoBHble purypsbl, dakThl, https://m.edsoo.ru/1780basd
TeopeMbl Kypca nraHumeTpum
lMoBTOpeHme, ob6obLLeHNE n

29 cuctemaTmaaumsa 3HaHUN. Bubnmnoteka LIOK
OcHoBHble urypsbl, oakThl, https://m.edso0.ru/078cd184
TeopeMbl Kypca nnaHumeTpum
MNoBTOpEHME, 0600LLEHNE 1

30 cuctemaTmnsaumsa 3HaHuin. 3agaydn BbubnuoTteka LIOK
NAaHUMETPUN N METOAbI UX https://m.edsoo.ru/7491efe0
peLueHns
MNoBTOpEHMe, 0600LLEHNE 1

31 cuctemaTmsauma 3HaHun. 3agadm Bubnmnoteka LIOK
NNaHMMETPUN U MeToabl NX https://m.edsoo.ru/4dffda97
peLleHns
MoBTOpeHme, 0600LLEHNE N

39 cucTeMaTmnsauus 3HaHuN. Bubnuoteka LLOK
OcHoBHble purypsbl, dakThl, https://m.edsoo.ru/74b2ad91
TeopeMbl Kypca CTepeomeTpumn

33 WToroeasi KOHTporbHada paboTa BbubnuoTteka LIOK



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

https://m.edsoo.ru/ec24dfc2

34

lMoBTOpEHMe, 0600LLEHNE 1
cucTemMaTusauus 3HaHu

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

34

Bubnuoteka LLOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30BATEJIbHON NPOrPAMMbI

10 KIACC

npOBel(:simoro NMpoBepsiemble n;U)e,qme'erle pe3ynbTaTbl OCBOEHUSA OCHOBHOM
e obpas3oBaTenbHOW NporpamMmbl cpeaHero odwero o6pasoBaHusa
7 leomeTpus
7.1 OnepupoBaTtb NOHATUAMMW: TOYKA, NPsiMasi, MNIOCKOCTb
25 [MpUMEHSTb aKCMOMbI CTEPEOMETPUMN U CNEACTBUA N3 HUX NPU PeLLEHUN
' reomeTpu4ecknx sagay
23 OnepupoBaTb MNOHATUMAMM: NapannenbHOCTb U NepneHAVKYNSPHOCTb
' MPSMBIX 1 NOCKOCTEl
-4 KnaccudgumumpoBaTtb B3anMHOE pacrnosnoXeHne rnpsiMbiX U MiockocTen B
' npocTpaHcTee
OnepupoBaTb NOHATUMAMM: OBYrPaHHbIA Yron, rpaHn ABYrpaHHOro yrna,
7.5 pebpo ABYrpaHHOro yrra, JMHEWHbIA Yron ABYyrpaHHOro yrna,
rpagycHasi Mmepa AByrpaHHOro yrna
26 OnepupoBaTb MOHATUAMW: MHOTOrPAHHWUK, BbINYKMbIA U HEBbIMYKbIN
' MHOFOrpPaHHUK, 3NeMEHTblI MHOFOrPaHHMKa, NPaBUibHbIA MHOTOrPaHHNUK
22 PacnosHaBaTb OCHOBHblE BMAbl MHOTMOrpPaHHWKOB (NMMpamuga, npusma,
' NPSAMOYrofibHbIN Napannenenunea, Kyo)
KnaccudpmumpoBaTb  MHOrorpaHHuknM, BblbMpass OCHOBaHWUS  Ons
kKnaccudpumkaumm  (BbINyKNble M HEBbINYKMble  MHOFOrPaHHMKM,
78 NnpaBuibHbIE  MHOFOrPaHHUKK, MPSAMblE W HAKMOHHbIE MPU3MbI,
napannenenunensbl)
OnepupoBaTtb NMOHATUAMM: cekyuias MAOCKOCTb, ceyeHve
79 MHOFOrpaHHUKOB
210 O6bACHATL  NPUMHUMMBLI  MOCTPOEHUA  CEYEHUA  MHOrOrpaHHUKOB,
' ncnonb3ys MeToa crenos
CTponTb cedYeHuss MHOrorpaHHMKOB METOL4OM CNnefoB, BbINOMHATb
7.11 (BbIHOCHbIE) NIIOCKME YepTeXU W3 PUCYHKOB MNPOCTbIX OOBLEMHbIX

couryp: BuA cBepxy, cOOKy, CHU3Y
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PewaTtb 3apgaun Ha HaxoxgeHue reoMmeTpny4eckmnx BeJIM4nMH no
O6p83LI,aM nnn anroputmam, npuMeHAda W3BECTHble aHallMTU4ecKue
mMeTodbl Npu peweHnn CtaHgapTHbIX MaTeMaTud4eCKnx 3aadady Ha
BblHUCIIEHNE paCCTOFIHI/IIZ mMexay AByMA TOYKaMu, OT TOYKN OO I'IpFIMOVI,

OT TOYKM OO0 NIOCKOCTU, Mexay CKkpeLwinsarolwnmMmmnca npAamMmbiMn

7.13

PewaTtb 3apgaun Ha HaxoxgeHue reoMmeTpnyeckmx BeJIMHYMUH 1NO
O6p83LI,aM nnn anroputmam, npmuMeHAd Wn3BeCTHble aHallmTu4eckune
mMeTodbl MNpu peweHnn CTaHgapTHbIX MaTeéMaTU4eCKUxX 3adad Ha
BblMUCIIEHNE YITIOB MexXOy CKpewnBarwWnMnca npAamMmbiMn, MeEXAY

NPSIMOW M NINOCKOCTLI0, MEXAY NMITOCKOCTAMMW, ABYrPaHHbIX YrioB

7.14

7.15

Boluncnate o6bEéMbI M nnowagM NOBEPXHOCTENM MHOrorpaHHMKOB
(Nnpu3ama, nupamupa) C  NpUMEHeHneM  (Popmyn,  BbIYUCASATb
COOTHOLUEHNA  Mexay nnowagdamum  MNoBepxHoOCcTen, obbEmamu
NoAoBHbIX MHOMOrpaHHNKOB

Ol'lepMpOBaTb NOHATUAMU. CUMMETPUA B NPOCTPaAHCTBE, LUEHTP, OCb U

MOCKOCTb CUMMETPUU, LIEHTP, OCb M NNIOCKOCTb CUMMETPUM hUrypbl

7.16

717

7.18

7.19

N3BnekaTb, npeobpasoBbiBaTb M MHTEPNPETUPOBATbL MHOPMaLMIO O
MPOCTPAHCTBEHHbLIX FEOMETPUYECKUX durypax, nNpeacTaBieHHYl Ha
yepTexax U pUCyHKax

an/IMeHFITb reomeTpunyeckme (baKTbI and peweHnda
cTtepeoMeTpuyecknx 3apgad, npepgnonararwmx HECKOJIbKO LiaroB
peweHnd, ecinn ycrosud ripuMmeHeHnA 3agaHbl B SIBHOM q)opme

MNpuMeHATb MpocTelluMe MporpaMMHble CPEeACTBa M ANEKTPOHHO-
KOMMYHMKaLMOHHbIE CUCTEMbl MPU PELUEHUN CTEePEeOMETPUYHECKMX
3agay

MpuBoAUTbL NPUMEpPbI MaTeEMATUYECKUX 3aKOHOMEPHOCTEN B NMPUPOAE U
)KM3HW, pacrno3HaBaTb NPOsiBNIeHMEe 3aKOHOB reOMEeTPUM B UCKYCCTBE

7.20

MNpUMeEHATb MNOMyYeHHble 3HAHUS Ha MpaKTUKe: aHanuManpoBaTb
peanbHble CUTyauuuM U MPUMEHSITb U3YYeHHble MOHATUSA B npouecce
nmoucka peLleHnss mMatemaTMyeckn CcOopMyrMpoBaHHOMW Npobnemsb,
MoAenupoBaTb  peanbHble CUTyauuMu Ha  A3blke  reomeTpuw,
nccnegosaTb MOCTPOEHHbIEe mMoZenu c MCnonb3oBaHNEM
reoMeTpuyeckux MOHATUI M Teopem, annapata anrebpbl, pellaTb
npakTu4eckne 3agayn, CBSI3aHHblIE C HaxOXOEHWeM reoMeTpPUYECKMX
BEINYMH




11 KNACC

npOB::;Moro lNMpoBepsemblie n?enMETHble pe3ynbTaTbl OCBOEHUSA OCHOBHOM
P obpasoBaTenbHOW NporpamMmbl cpeagHero oéuwero o6pasoBaHuaA
6 'eomeTpus
OnepuposaTtb NOHATUAMM: LUunNuHgpudeckas NMOBEPXHOCTb,
6.1 oGpasywme LUMNMHAPUYECKON MNOBEPXHOCTWU, LUIMHAP, KOHW4YecKas
' NMOBEPXHOCTb, 0Opasylowme KOHMYECKOMW MOBEPXHOCTWU,  KOHYC,
chepuryeckas NOBEPXHOCTb
6.2 PacnosHaBaTtb Tena BpalleHna (UMNuHApP, KOHyC, cdpepa u wap)
6.3 O6bacHATL cnocobbl NonyyYeHnst Ten BpaLleHns
6.4 KnaccudgumumnpoBaTtb B3auMHoOe pacnosioxxeHne cepbl U NNOCKOCTH
OnepupoBaTb MOHATUSIMU: LLAPOBOW CErMeHT, OCHOBaHWE CermMeHTa,
6.5 BbICOTa CErMeHTa, LapoBOW COW, OCHOBAHWE LLapOBOro Criosi, BbicoTa
LLIApOBOro Cros, LIapoBOW CEKTOP
6.6 Bblumcnate 06bEMBLI M Nnowaan MNOBEPXHOCTEM TeEN BpalleHus,
' reoMeTpu4ecKknx Ten ¢ NnpuMeHeHnem opmyn
OnepupoBaTb MNOHATUAMW: MHOFOrpaHHUK, BMUCaAHHbLIA B cdepy U
6.7 OnuncaHHbIN OKONO cdoepbl, cepa, BNMCaHHAA B MHOMOrpaHHuUK WUIu
Teno BpalleHus
6.8 BblumncnsaTe COOTHOWEHUS Mexay nnowagsamMum  MOBEepXHOCTEN U
' 06bEMaMM NOJ0BHbLIX TEN
6.9 N3o0bpaxaTb n3yyaemble Urypbl OT PyKU U C MPUMEHEHMEM MPOCTbIX
' YEepPTEXHbBIX UHCTPYMEHTOB
BbINoNHATL (BbIHOCHBIE) MNSIOCKME YEPTEXU U3 PUCYHKOB MNPOCTbIX
6.10 00BEMHBIX huryp: Bug cBepxy, COOKy, CHWU3Y; CTPOUTb CeYeHUss Ten
BpaLLeHuns
N3BnekaTb, MHTEpNpeTMpoBaTb M nNpeobpas3oBbiBaTb MH(OpMaLUO O
6.11 NPOCTPAHCTBEHHbIX FeoMeTpuYeckux durypax, npeacTaBfeHHy Ha
yepTexax u pucyHkax
6.12 MpumeHaTb reomeTpuyeckue dakTbl ans peLleHus

cTepeoMeTpuyecknx 3apgad, npeanosiararowmx HECKOJIbKO Laros




peLLeHNs, ecrnv YCnoBusi NPMMEHEHUS 3aAaHbl B SBHOW dhopme

6.13

6.14

OnepupoBaTb NOHATMEM: BEKTOP B MPOCTPAHCTBE

BbiNONHATL OENCTBUSI CNOXEHUSI BEKTOPOB, BblYMTAHUS BEKTOPOB W
YMHOXXEHMS1 BEKTOpPA Ha YMCMO, OOBACHSTb, KAaKMMU CBOMCTBAMWU OHM
obnapatoT

6.15

MpuMeHATbL NpaBuIo Napannenenuneaa npu CroXeHN BEKTOPOB

6.16

6.17

OnepupoBaTb MOHATUSIMU: AeKapTOBbl KOOpAWHaTbl B MPOCTPAHCTBE,
BEKTOpP, MOAyNb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOpAMHAaTbI BEKTOpA,
yron wMmexagy BeKTopaMu, cKansipHoe nNpou3BEAEHNE BEKTOPOB,
KONNMHeapHble N KOMMMaHapHbIE BEKTOPbI

Haxoantb cymmy BEKTOPOB M MPOU3BEAEHME BEKTOpPA Ha YMCIO, Yron

Mexay BEeKTopaMu, CKansipHoe Npou3BeaeHue, packinagbiBaTb BEKTOP
Mo ABYM HEKONMNMHeapHbIM BEKTOpaM

6.18

3agaBaTtb NIOCKOCTb ypaBHEHNEM B ,El,eKapTOBOﬁ cuctemMe KoopaunHat

6.19

6.20

PewaTtb npoctenwmne reomMeTpuyeckme 3agadn Ha npuMeHeHue
BEKTOPHO-KOOPANHATHOIrO MeToaa

PewaTtb 3agayun Ha OokasaTenbCTBO MaTeEMaTMYECKMX OTHOLUEHMA W
HaxoxXgeHne reomeTpnyeckmnx sesindmnH no o6pasu,aM nin anropnTtmam,
npuMeHaaA N3BeCTHbIe MeTo bl npum peweHnn CTaHOapTHbIX
MaTemMaTn4eCcKmnx dagad

6.21

MNpUMeHATb NpoCTellMe NporpaMMHble CpPeacTBa W 3NEKTPOHHO-
KOMMYHMKaLMOHHbIE CUCTEMbI MNPU  pPEeLIeHNM CTepeoMeTpUHEeCcKnX
3agay

6.22

6.23

MpuBoAUTL NPMMEpPbI MaTEMATUYECKNX 3aKOHOMEPHOCTEN B Npupoae u
XKM3HW, pacrno3HaBaTb NPOsIBNIEHME 3aKOHOB reOMETPUN B UCKYCCTBE

MNpUMeHATb MOMyYEHHble 3HaHUS Ha NpaKTUKe: aHanMsMpoBaTb
peanbHble CUTyauuMu U NPUMEHSITb M3YYEHHbIe MOHSATUS B Mpouecce
noucka pellueHnss MaTemaTuyeckn cdopmynupoBaHHOW Mpobnemsi,
MoAenupoBaTb  peanbHble CUTyauum Ha  S3blke  FeoMeTpum,
nccrnenosaTb MOCTPOEHHbIEe mMozenu c NCNonb3oBaHNEM
reoMeTpuyeckux MOHATUA K TeopeM, annapaTta anrebpbl, pelwaTtb
npakTUYeckne 3adayn, CBSA3aHHbIE C HaXOXOEHUMEM FeoMEeTPUYECKUX

BeJNTN4NH



NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

10 KNNACC

Kon

MpoBepsieMbIl 3NeMeHT coaepKaHus

"eomeTpus

7.1

OCHOBHble  MOHATUA  cTepeomeTpun. Touka, npsiMasi,  MIOCKOCTb,
npocTpaHcTBO. MNoHATME 06 akcMOMaTUYECKOM MOCTPOEHUM CTEPEOMETPUN:

aKCNOMbI CTepeomMeTpun n cnencrena N3 HMUX

7.2

B3anmHoe pacnonoxeHne npsAMbIX B MNPOCTPAHCTBE: MNepecekaroLmecs,
napannenbHble N ckpewmBarowmeca npamble. [lapannenbHOCTb NPSAMbIX Y
NAIOCKOCTEN B MNPOCTPAHCTBE: nNapanfieribHble npaMble B MPOCTPaHCTBE,
napannenbHOCTb TPEX MpsMbIX, MapannenbHOCTb NPSMOM U MSIOCKOCTW.
Yrnbl € COHanpaBfeHHbIMW  CTOPOHAMW, Yron Mexay npsMbiMM B
npocTtpaHcTBe. [lapannenbHOCTb MNSIOCKOCTEN: napannesibHble MOCKOCTY,
CBOMCTBaA MapannenbHblX MfockocTen. [lpocTteniMe npoCcTpaHCTBEHHbIE
durypbl Ha nNNOCKOCTU: TeTpalagp, Kyb, napannenenvnen, nNOCTPOEHWe

cevyeHun

7.3

7.4

MepneHanKynapHOCTbL NPSIMON U NAIOCKOCTU: NeprneHAnKYnspHble NpsiMble B
NPOCTPaHCTBE, NpsiMble NaparnnesnbHble U NepneHaKYNsapHbIe K NOCKOCTH,
Npu3HaK nepneHauKyNApHOCTU MNPAMOM U MIIOCKOCTU, Teopema O NpsiMOWn
nepneHanKynapHoOM NiOCKOCTU. Yrnbl B MPOCTPAHCTBE: Yron Mexay npamMon
M NNOCKOCTbO, ABYrPaHHbLIA yromn, JfWHEeWHbIW Yron ABYrpaHHOro yrna.
lMepneHaMKYNsSp W HaKMOHHbIE: pPacCTOsHME OT TOYKM [0 MNSIOCKOCTH,
paccTosiHMe OT NPSMOM OO0 MNIIOCKOCTU, MPOeKums purypbl Ha MNIIOCKOCTb.
[MepneHauKynApHOCTbL MIOCKOCTEN: MNPU3HAK MNepneHOMKYNApHOCTU  OBYX
nnockocTen. Teopema o TpEX NeprneHAnKynspax

MoHSATE MHOrOrpaHHMKa, OCHOBHbIE 3NEMEHTbI MHOTOrpaHHMKa, BbiNyKrble U
HEBbINYKMble MHOrorpaHHUKKW, pas3BépTka MHororpaHHuka. [pusma: n-
yronbHasi npuama, rpaHM W OCHOBaHUS MpU3Mbl, MPsSIMasl U HaKMOHHas
npuambl, OOKOBasi M MONHasi MOBEPXHOCTb Mpuambl. [apannenenvnen,
NPAAMOYronbHbIA Napannenenunen v ero ceonctea. MNupamuaa: n-yronbHas
nMpamuaa, rpaHn U OCHoBaHWe nupamugbl, 6okoBas 1 NofHas NoOBEPXHOCTb

nMpamMuabl, NpaBuiibHas U ycedéHHas nupamuga. IAnemMeHTbl NpuaMbl U




nupamuabl.  [MpaBunbHble  MHOTOrPaHHUKK:  MOHATME  MPaBUITLHOIO
MHOrorpaHHuka, npaBunbHasi npuaMa 1 npaBunbHas nMpamuaa, npaBunbHas
TpeyronbHas nupamuga v npaBunbHbIA TeTpasap, Kyb. MpeacrtaeBnexHve o
NpaBumbHbIX MHOrFOrpaHHMKaX: OKTal3ap, AO4eKasap W ukocasgpyrue
CeyeHusi npuaMbl 1 NIUpaMuabl

7.5

CvMMeTpusi B NPOCTPaHCTBE: CMMMETPUsi OTHOCUTENIbHO TOYKM, MPSIMOWN,
MNOCKOCTU. J3NeMeHTbl CUMMMETpUM B NUpamupax, napannenenvnenax,
NpaBuIbHbIX MHOTOrpaHHMKax

7.6

7.7

BbluMcneHne aneMeHTOB MHOrOrpaHHWKOB: pébpa, guaroHanwn, yrbl.
Mnowanb GOKOBOM MOBEPXHOCTM M MOSHOW MOBEPXHOCTU NPAMOM MPU3MBbI,
nnowaab OCHOBaHWK, TeopeMa O HGOKOBOM MOBEPXHOCTU MPSIMON MPU3MBbI.
Mnowaab GOKOBOWM MOBEPXHOCTM U MOBEPXHOCTWM NpPaBWUIbHOW NUpamMuAabl,
Teopema o nnowaan ycedyéHHon nupamugbl. NoHAaTMEe 06 06bEMe. OOBLEM
nMpamunabl, NpU3mbl

MopobHble Tena B npocTpaHcTBe. COOTHOWEHMS MeXay nnowagsamm
NoBEpPXHOCTEN, 06 BEMaMM NOAOBHbLIX TeN

11 KIACC

Kop

6.1

NMpoBepsieMbIn aNeMeHT coaepxaHusa
leomeTpus
UunnnHapuyeckas NOBEPXHOCTb, obpasytoume LUUNMHOPUYECKON
NMOBEPXHOCTWN, OCb LMNNHOPUYECKOW NOBEPXHOCTW. LIMnnHap: ocHoBaHus m
BbokoBasi NOBEPXHOCTb, obpasyruwas n ocb, nnowans O0OKOBOM U NOSTHOM
NMOBEPXHOCTH

6.2

6.3

KoHunyeckasi noBepxHOCTb, 0Opasyolmne KOHMYECKOM MOBEPXHOCTU, OCb U
BepLliMHa KOHMYeckon nosepxHoCTU. KoHyc: oOcHOBaHMe ©n BepLuvHa,
obpasytowas n ocb, nnowagb 60KOBOM U MOSTHOM NOBEPXHOCTU. Y CEYEHHBIN
KOHyC: obpasytoLmne n BbiCOTa, OCHOBaHMUSA 1 GokoBas MOBEPXHOCTb

Cdepa 1 wap: ueHTp, paguyc, anameTp, nrowiagb NOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxeHue cepbl U NNOCKOCTU, KacaTenbHas NioCKOCTb K
cepe, nnowaab cohepsol

6.4

N3o6pakeHne Ten BpalleHust Ha NNockocTu. PassépTka umnuHapa u KoHyca

6.5

KomburHaumm Ten BpalleHusi U MHOrorpaHHUKOB. MHOrorpaHH1K, ONUCaHHbIN
oKoso cdepsbl, cdepa, BNMcaHHas B MHOTOrPaHHUK, UIK Terno BpalleHUs




6.6

MoHaTne 06 o6bEme. OcHoBHble cBoWCTBa OOBLEMOB Ten. Teopema 06
06bEMe NpsiMOYronbHOro napannenenunega u cneactemst u3 Heé. OOBEM
unnuHapa, kKoHyca. O6bEém Wwapa u nnowanb cdepsb!

6.7

MopobHble Tena B npocTpaHcTBe. COOTHOLWEHMS Mexay nnowagsamm
NnoBepXHOCTEN, 06 BEMaMM NOAOOBHbLIX TeN

6.8

6.9

CeuyeHnss uunuHapa (napannenbHo M NeprneHauKyNspHO OCK), CeyYeHust
KOHyca (napannenbHOe OCHOBaHWIO M MNpoxodsliee uYepe3 BepLuvHy),
ceyeHus wapa

Bektop Ha nnockoctm u B npocTtpaHcTBe. CroXeHne u BblMUTaHME
BEKTOPOB. YMHOXeHMe BeKTopa Ha 4ucro. PasnoxeHne BekTopa no TPEM
HekoMnnaHapHbiM BekTopam. [lpaBuno napannenenunega. PeweHne
3agay, CBA3aHHbIX C MPUMEHEHMEM NpaBusSl 4EeNCTBUN C BEKTOPaMu

6.10

MpsiMoyronbHas cucTemMa koopAauMHaT B npocTpaHcTBe. KoopauHaThl
BekTopa. [lpocTenumne 3agayunm B KoopAavHaTax. Yron mexny BeKTopamu.
CkansipHoe npou3BefeHne BeKTOpoB. BbluvcneHne yrnos mexay npsimbiMu
M nnockoctamn.  KoopaAMHATHO-BEKTOPHbLIA ~ MeTod MpU  pelueHuu
reoMeTpuyeckux 3agad



NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOMN OEPA30BATEJIbHOW NPOrPAMMbI CPEAHEIO

Kon
npoBepsieMoro
TpeboBaHuA

OBLUEINO OBPA30OBAHUA

NMpoBepsieMble TpeboBaHUA K NpeAMETHbIM pe3ynbTatam
OCBOEHUSI OCHOBHOW oGpa3oBaTenibHON NpPOorpaMmMbl cpeaHero
ob6Lero o6pasoBaHus

BnapeHne metogammn gokasaTenbCTB, anropuTMamMn pelleHust 3agad;
yMeHne opMynmMpoBaTb U ONeEpUpoBaTb MOHATUAMMU: OnpeaeneHue,
akcuoma, Teopema, creacTeBme, CBOMCTBO, MPU3HaK, AoKasaTenbCTBO,
PaBHOCUIbHbIE GPOPMYNNPOBKMU; NPUMEHSATb nx; ymMeHune
dopmynupoBatb o0bpaTHOe W MPOTMBOMOSIOXKHOE YTBEPXAEHUE,
npuBOAMUTbL MNPUMEPbI WU KOHTPAPUMEPLI, WUCMNOMb30BaTb METOA
MaTtemaTMyYecKkon UHOYKUUKN; NPOBOAUTL AoKasaTesflbHble pacCy>KaeHUs
npu peleHnn 3agady, oOueHMBaTb JIOTMYECKYD MNPaBUNbHOCTb
paccyXgeHun; yMeHue onepupoBaTb  MOHATUSMW.  MHOXECTBO,
NOAMHOXECTBO, onepaumm Hag MHOXeCTBaMU; YMEHUE UCMOoNb30BaTb
TEOPETMKO-MHOXECTBEHHbIN  annapaT ANl OonMcaHus  pearibHbIX
NPOLECCOB U SIBMEHUI M NPU pELLEHMM 3a4ay, B TOM YMCIE M3 OpYrux
y4ebHbIX MpeaMeToB; YMEHWe onepupoBaTb MOHATUSMWU:  rpad,
CBA3HbIN rpad, Aepeso, LMKI, rpad Ha NOCKOCTU; YyMeHNe 3adaBaTb U
onucbiBaTb rpadbl pasnuyHbiMM crnocobamun; mcnonb3oBaTh rpadobl

npu peLleHnn 3agay

YMeHue onepupoBaTb NOHATUSIMU: HaTyparnbHOE YMCHO, Lienoe Yncno,
cTeneHb C UerbiM MoKasaTernieM, KOpeHb HaTypanbHOW CTEMEHW,
cTeneHb C paumMoHarnbHbIM NokasaTenem, cTeneHb C AeACTBUTENbHbIM
nokasatenem, norapudm YuCna, CUHYC, KOCMHYC W TaHreHc
MPOU3BONBLHOMO 4YKcna, OCTaToK MO MOAYM, pauMoHanbHOe 4KCHo,
MppauMoHanbHoOe  YUCINO, MHOXEeCTBa  HaTyparbHblX,  UenblX,
pauMoHanbHbIX, [OEWCTBUTENbHbIX YUCEN; YMEHMEe WCNosb30BaTh
NPU3HaKM OenMMOCTU, HaUMEHbLUUIA OOLUIA AenuTenb U HaMMeHbLUlee
obLlee kpaTHoe, anroputM EBknuaa npu peweHun 3agad; 3HaKOMCTBO
C pas’nMYHbIMM MO3ULMOHHBIMA CUCTEMaMM CYMCIIEHMUS, YMEHUe
BbINOMHATL BbIMUCIIEHNE 3HAYEHUIN U NPeobpa3oBaHUSA BbIPaXXeHUn CO
cTeneHsMu 1 norapudpmamm, npeobpasoBaHns APOOGHO-paLIMOHANBHBIX
Bblpa)KeHU; YMeHMe oneprMpoBaTb MNOHATUSMU: NOCNeaoBaTeNbHOCTb,




apudpmeTnyeckas nporpeccus, reomeTpuyeckas nporpeccus,
GeckoHe4yHO Yyb6biBalOWaa reoMeTpuyeckass Mporpeccus; ymeHue
3agaBatb MOCnNeaoBaTeNnbHOCTM, B TOM 4uiCfle C  MOMOLLbH
PEKYPPEHTHbIX  POPMYM;  YMEHWEe  onepupoBaTb  MOHATUAMM:
KOMIMMEKCHOE YUCIO, COMNPSKEHHbIE KOMIMMEKCHbIE 4ucna, Moaynb WU
aprymMeHT KOMMJIEKCHOro 4mcna, popmMa 3anmcu KOMMIIEKCHbIX Yucen
(reomeTpuyeckasi, TpUroHoMmeTpuyeckas u anrebpaudeckas); ymeTb
Npou3BoaMTb apumeTmyeckme OeNCTBUSA C KOMIMITEKCHBIMU YMCaMu;
npuBOAUTbL  MPUMEPbI  UCMONb30BaHUS  KOMMJMEKCHbIX  YuUcen;
onepupoBaTtb MOHATMAMKU: MaTpuua 2x2 u 3x3, onpegenuTenb

MaTpULbl, rEOMETPUYECKMIA CMbICI OnpeaenuTens

YMeHve onepupoBaTb NOHATUSIMU: paLMoOHanbHble, MppaLMoHarnbHbIe,
nokasaTerbHble, CTEMEeHHbIE, norapugmunyeckume,
TPUrOHOMETPUYECKME YPaBHEHMS N HEPABEHCTBA, X CUCTEMbI; YMEHMe
onepupoBaTb MOHATUSAMMU: TOXOECTBO, TOXAECTBEHHOE
npeobpas3oBaHne, ypaBHEHWE, HEPaBEHCTBO, CUCTEMA YpaBHEHWUA W
HEpaBEeHCTB, PaBHOCWUMbLHOCTb YPaBHEHWU, HEPaBEHCTB U CUCTEM;
YMEHWE pellaTb YpaBHEHWUSl, HEPABEHCTBA W CUCTEMbl C MOMOLLbIO
pasnuYHbIX NPUEMOB; peLlaTb YpaBHEHUS!, HEPaBEHCTBA U CUCTEMbI C
napameTpoM; NPUMEHSITb YpaBHEHWS, HEPABEHCTBA, UX CUCTEMbI ANis
pelleHnsi MmaTeMaTUYeckMx 3afad M 3adad U3 pasnuyHbix obnacrten

HayKn 1 peasribHOM XXU3Hu

YMeHne onepupoBaTb MOHATUAMU: YHKUMS, YETHOCTb (OYHKLNUWU,
NepuoanyHOCTb (PYHKLMKW, OrpaHUYEeHHOCTb (OYHKLUW, MOHOTOHHOCTb
dYHKUMKN,  IKCTpeMyM  (PyHKUMM, Haubornbliee U HauMeHbluee
3HayeHuss QYHKUMM Ha NPOMEXyTKe, HenpepbiBHas  yHKLUMS,
acuMnNTOTbl rpaduka yHKUMKM, nepBas U BTOpad MpPoOU3BOAHAsA
YHKUMN, TreoMeTpuyeckum n @U3MYeckKun CMbICIT MNPOU3BOAHOM,
nepsoobpasHasi, oOnpedenéHHbli UMHTerpan; YMeHWe HaxoguTb
acuMNTOThbl rpaduka QYHKUMN;, YMEHWE BbIMUCHATb MPOU3BOAHbIE
CyMMbI, NPOU3BeaEeHUs, YHAaCTHOrO M KOMMNO3NLMU (DYHKLUUIW, HAaXoOuTb
ypaBHEHNE KacaTenbHOW K rpaduky (yHKUUKW, yMEHWe HaxoauTb
NpPou3BOAHblEe dneMeHTapHbiX (YHKUUKW, YMEHWe WCMorb3oBaTb
NPOU3BOAHYI0 ONA nUccnefoBaHust OYHKUUIW, HAaXoauTb HambonbLlume u
HauMeHbLUMEe 3HaYeHUa (PYHKUUW; CTPOUTb rpadduKM MHOrOYIIEHOB C

ncnonb3oBaHMeM annapara mMatemMatTu4deckoro aHanumia, MNMpUMeHATb




NPOU3BOAHYI0 ANA HAaXOXOEHUA Haunyylwero peleHnsa B NpuknagHbiX,
B TOM 4ucne coumarnbHO-IKOHOMUYECKMX U (PU3MYECKUX 3ajavax;
HaxoouTb nnowaan u oB6bEMBbI dury C MNOMOLBK WHTerpana;
npUBOAUTL NPUMEpPbl MaTeMaTUYECKOro MoAenMpoBaHUA C MOMOLLbIO
AnddpepeHumarnbHbIX YpaBHEHUN

YMeHne onepupoBaTb MOHATUSAMWU: rpaduk yHKUUK, obpaTHas
PYHKUMNA, KOMMIO3NUMNA PYHKUNA, NMHENHas OYHKUMA, KBagpaTuyHas
dyHKUMS, paunoHanbHasd dYHKUMS, cTeneHHasd dyHKUMS,
TPUrOHOMETPUYECKNE  (PYHKUMKN, oOOpaTHble TPUrOHOMETPUYECKUE
yHKUMM, noKasaTenbHad W norapudmmyeckas QYHKUMN; YMEHne
CTPOUTb rpauKn N3ydeHHbIX OYHKUWIA, BbIMNOMNHATL NpeobpasoBaHus
rpacmkoB OYHKLMIA, UCNOMb30BaTb rpadukn ons nyydeHusi npoLeccos
N 3aBUCMMOCTEN, MPU peLleHnn 3adad U3 Apyrux y4ebHbIX npeameTos
N 3aga4vy M3 pearnbHOW XWU3HW; BblpaxaTb opMynamMu 3aBUCUMOCTU
Mexay BenudnHamu; Ncnonb3oBaTb CBOMCTBA U rpadoukn OyHKLUI Ans
pelweHns YypaBHEHW, HepaBeHCTB W 3aday C napamMeTpamu;
n3obpaxaTb Ha KOOPOMHATHOM MSIOCKOCTU MHOXEeCTBa peLUeHun

ypaBHEHWIA, HEPABEHCTB U UX CUCTEM

YMeHve pellatb TEKCTOBble 3afayvM pasHbiXx TUNOB (B TOM 4ucrie Ha
MPOLEHTbI, A0NM U YacTu, Ha OBMKeHNe, paboTy, CTOMMOCTb TOBapOB U
ycnyr, Harmoru, 3agayum u3 obnactu ynpaBreHust JIUYHBIMU U
CeMeNHbIMN  (pUMHAHCaMK); COCTaBMsATb BbIPAXEHUS, YpPaBHEHWS,
HepaBeHCTBA M MX CWUCTEMbl MO YCIOBMIO 3adauu, WccnenoBatb
Mony4YeHHOe peLleHne U OLeHMBaTb NpaBAoONoA0GHOCTb pesynbTaTos,;
yMeHWe MoAenuMpoBaTb pearbHble CUTyauuu Ha A3blke MaTeMaTuKu;
COCTaBMATb BbIPaXXEHWS!, YpaBHEHWS, HEPABEHCTBA U MX CUCTEMbI MO
YCrNOBUIO  3ajayn, uccrnegoBaTb  MOCTPOEHHble  Mogenu  C
1cnonb30BaHMEM annapaTa anrebpbl, UHTEPNPeTUPOBaTL MNOMYyYEHHbIN

pesynbTaT

YMeHne onepupoBaTb MOHATUSIMU: cpedHee apUdPMETUYECKOE,
MeamaHa, Hanborbluee U HaMeHbLIee 3Ha4YeHUs, pa3max, AMCnepcus,
CTaHOapTHOE OTKIOHEHME YMUCIOBOro Habopa; yMeHue Wu3BnekaTb,
WHTepnpeTMpoBaTb MHOpMauMo, NpeacTaBneHHyo B Tabnuuax, Ha
avarpammax,  rpadukax, OTpakalollyld  CBOWCTBA  pearbHblX
NMPOLECCOB W SIBNEHWN; NpeacTaBnsATb MHGOPMaUMIO C MOMOLLBHO

Tabnuy w anarpamMm,; uccnegoBatb CTaTUCTUYeCkne AaHHble, B TOM




yucne C NpUMMEHeHWEM rpaduyeckux MeTodOB W 3MEKTPOHHbIX
cpencTts; rpadmyecks uccrnenoBaTb COBMECTHble HabnogeHus ¢

NOMOLLLIO AnarpamMm paccemBaHus N JIMHENHOW perpeccumn
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YMeHne onepupoBaTtb MNOHATUSAMU: CyYalHbIM ONbIT WU CllydanHoe
cobbiTMe, BEpPOATHOCTb CIly4YanHOro coObITUS; YMEHWEe BbIMUCAATb
BEPOSATHOCTb C UCMOSIb30BaHMEM rpauyecknx MeTonoB; NPUMEHATb
dopMyribl CITIOXEHUA N YMHOXEHUS BEPOATHOCTEN, POPMYITy MOSMHON
BEPOATHOCTU, popmyny bepHynnu, KombBGuHaToOpHble akTbl U
dopmynbl; OLeHMBaTb BEPOATHOCTM pearibHbiX COObITUN; YMEeHune
onepupoBaTtb MOHATUAMU: CriydYanHas BenuMuuHa, pacnpegeneHune
BEPOSATHOCTEN, MatemaTuyeckoe  OXugaHuwe, aucnepcna wu
CTaHOapTHOE  OTKMOHEeHMe  CnyYamHoOWM  BENMYMHBI,  OYHKUUMK
pacrnpegeneHns u MNNOTHOCTU pPaBHOMEPHOro, MoKasaTenbHOro u
HOpMarbHOrO pacnpeferieHun; YyMeHue WCNonb3oBaTb CBOWCTBA
N3yYeHHbIX pacnpefeneHnn nnsa peleHns 3adadv; 3HaKOMCTBO C
MOHATMAMM:  3aKOH  GonbwmMx  4yucen, MeTodbl  BblOOPOYHbIX
nccrnegoBaHnn, ymMeHue npuBoguTb NPUMEpPbl MPOSBIEHUA 3aKoHa
BonbWKX yncen B NPUPOAHbLIX U OBLLECTBEHHbLIX SABMEHUSX; YMEHue
onepupoBaTtb  MOHATUAMU:  COYeTaHuMe, MepecTaHoBKa,  YUCHO
COYEeTaHUn, YUCNO MEepPecTaHoBOK; OWHOM HblOTOHA; yMeHue
NPUMEHATE KOMOWHATOPHbIE aKkTbl M pacCyXOeHust Ans peLleHus
3ajay; oueHuMBaTb BEPOATHOCTM pearibHbiX COObITUIA; COCTaBnATb
BEPOSATHOCTHYIO MOAESb U MHTEPNPEeTUPOBAaTh MOMYyYEHHbIN pesynbtaTt

YMeHne onepupoBaTb MOHATUMSIMW: TO4YKa, MpsiMasl, MIOCKOCTb,
NMPOCTPAHCTBO, OTPE30K, Jly4, BenuuMHa Yyrna, nIoCcKMn yron,
ABYIPaHHbIA Yron, TPEXrpaHHbIA Yrof, CKpeluMBalolmecs npsiMble,
napannenbHOCTb U NepneHANKYNSPHOCTb NPSMbIX U MITOCKOCTEN, yron
Mexay MpsMbIMKW, Yron Mexay NPsSIMOM UM MIOCKOCTbI0, Yron Mexay
MIIOCKOCTSIMU, PacCTOsiHME OT TOYKM [0 MNIOCKOCTU, PacCTosiHUE MeXay
NPSIMbIMK, PAcCTOsIHUE MeXOY MIOCKOCTAMU; YMEHME MCMNOrb30BaTh
Npu pelleHMn 3agdad M3yyYeHHble akTbl U TeopeMbl NNaHUMETPUU;
YMEHUE OLeHnBaTb pa3Mepbl OGBHEKTOB OKPYXKaloLEero mMupa; cTpouTb
MaTeMaTU4eckMe MOoAenn C MOMOLLbI FeOMETPUYECKUX MOHSATUA W

BeJIM4UH, pellaTb CBA3aHHble C HUMU MNMPaKTU4eCKne 3agadm

YMeHne onepnpoBaTtb NOHATUAMK: Nnowaab purypbl, 06bEM curypsl,

MHOTrorpaHHuK, npanmbeM MHOrorpaHHuK, ce4yeHme MHOrorpaHHuka,




Ky, napannenenvnen, npuamMa, nupamuga, durypa u noBepXHOCTb
BpaLLleHuNsi, UMnnMHApP, KOHYC, Wap, cdepa, nnowanb cdepsl, nnowanb
MOBEPXHOCTU NUpamMuabl, NPU3Mbl, KOHyca, uunuHapa, obbém kyba,
NpPsIMOYrofibHOro Mapannenenunega, nupamuabl, NpyUambl, LUUNUHAPA,
KOHyca, Lwapa, pa3BépTka NOBEPXHOCTU, CEYEHUS KOHYCa U LUNNHApa,
napannernbHble OCW WM OCHOBaHWIO, CeYeHWe Lapa, MMOCKOCTb,
KacawoLlasicss cdepbl, UMIMHOPA, KOHYca; YMEHWe CTPOUTb CeyeHue
MHOrorpaHHuka, nsobpaxaTb MHOFOrpaHHUKK, ourypbl 1 NOBEPXHOCTU
BpaLLeHUsi, UX CeYeHusi, B TOM YMCre C MOMOLLbI 3NEeKTPOHHbIX
CpeacTB; YMeHVe MPUMEHATb CBOWCTBA reOMETpUYEcknx quryp,
camocTosiTENbHO (QOPMYNMPOBaTb ONpefdeneHnst nlyvaemblx duryp,
BblABMraTb rUMNOTE3bl O CBOWCTBAX W MpU3HaKax reoMeTpUYecKmx
cduryp, 0o6OCHOBbIBaTb WNM OMpoBepratb WX; YMEHWe NpoBOAUTb
Knaccudpukaumio  duryp no  pasnuMyHbiM - NpuU3HaKkam, BbINOMHATb

HeobxoauMble AONONMHUTENbHbIE NOCTPOEeHnA
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YMeHve onepupoBatb MNOHATUSMWU: OBWXKEHWE B MNPOCTPaHCTBe,
napannesnbHbli NepeHoCc, CUMMETPUST Ha MIOCKOCTN N B MPOCTPAHCTBE,
noBopoT, npeobpasoBaHne nogobusi, NogobHble urypsl; ymeHue
pacno3HaBaTb paBHble 1 NOA0OHbIE burypbl, B TOM Yncre B NpUpPOAE,
NCKYCCTBE, apXUTEKType; UCNOoSb30BaTb reoMeTpudeckne OTHOLLEHUS
npyv peleHnn 3agad; HaxoauTb reomeTpudeckne BenUuYMHbL (anuHa,
yron, nnowagb, o6bEM) Mpu peleHun 3agad u3 gpyrnx yvebHbix
npegMeToB W W3 peanbHOW  XWU3HW, YMEHWE  BblUUCIATb
reomeTpu4eckne BenuUMHbI (AnunHa, yron, nnowanb, o6bveEm, nnowanb
NMOBEPXHOCTN), MCMONb3ys WU3yyYeHHble OopMyrbl U MeToAdbl, B TOM
yucne: nrowaab NOBEPXHOCTU NUpamMuabl, NPU3Mbl, KOHyca, UMNMHAPA,
nnowaab cdepbl; 06bLEM Kyba, NpsIMOYronbHOro napannenenuneaa,
nMpaMmuabl, NpuU3Mbl, UWAMHAPA, KOHyca, Wapa; YMEHUWEe HaxOoauTb
OTHoLleHe 06 BEMOB NoA0OHLIX couryp

YMeHne  onepupoBatb  MOHATUSIMU.  MPSAMOYrofibHasi  cucTema
KOOpAuHAaT, BEKTOP, KOOpAUHATbl TOYKKW, KOOpAUHATbl BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEAEHNEe BEKTOPA Ha YMCIO, pasfnoXeHne BeKTopa no
6a3ncy, ckanspHoe npousBefeHue, BEeKTOpHOe Mpou3BedeHue, yron
Mexay  BeKTopamu;,  yMEHMe  WUCMNONb30BaTb  BEKTOPHbLIN U
KOOpAWHATHBLIN MeTon ANA peLleHns reoMeTpuyeckux 3agad u 3agad

APYrnx y4ebHbIX NpeaMeToB
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YMeHve BblbupaTb noaxoddwmi MeTod [Ons  peleHus  3agjaudu,
NOHUMaHWE 3HAYUMOCTU MaTeMaTUKM B WU3YYEHUM MPUPOOHBLIX W
OOLLEeCTBEHHbIX MPOLECCOB W SBIIEHUMW; YMEHME pacrno3HaBaTb
NposiBNeHne 3aKOHOB MaTemMaTuMKU B WUCKYCCTBE, YMeHWe MNpuBOAUTL
npuMmepbl MaTeMaTU4YeCKMX OTKPbITUA POCCUMUCKOW WU MUPOBOWN
MaTemMaTUYeCKOM HayKn




NEPEYEHb 3JIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA EI3 MO
MATEMATUKE

Kon lNMpoBepsieMbin anemMeHT coaepKaHus
1 Yucna v BbluncneHuns

1.1 HaTtypanbeHble 1 uensle yncna. MNpusHakm 4enMMocTy LesbiX Ynucen

19 PauunoHanbHble yncna. OBbIKHOBEHHbIE U OeCATUYHbIE ApOo6bW, NPOLEHTHI,
' BGeckoHeYHble nepnoagnyeckue apobu

13 ApudpmeTnyeckum  KopeHb  HaTypanbHOM  cTeneHwn. [enctBna ¢
' apuMeTUYeCKUMN KOPHAMU HaTypasibHOW CTeneHn

14 CTteneHb c uenbiM nokasaternieM. CTeneHb C paunoHanbHbIM NoKasaTesnem.
' CBOICTBa CTENeHu

15 CWHYC, KOCMHYC N TaHreHC 4YMCIioBOro aprymeHTta. ApPKCUHYC, apKKOCWUHYC,
' apKTaHreHC YMCNoBOro aprymeHTa

1.6 Jlorapndpm ymcna. lecatnyHble n HaTyparnbHble fiorapudmebl

HenctButenbHble Yncna. ApudmeTnyeckme onepauumn ¢ eNCTBUTESNbHBIMUA
1.7 yucnamu. MNpuBnmxKEHHbIE BbIYUCIEHUSA, NpaBuna OKPYrineHns, npukuaka m
oLeHKa pesyrnbTaTa BblYUCNEHUN

1.8 MpeobpasoBaHne BblipaXXeHN

1.9 KomnnekcHble yncna
2 YpaBHeHUs1 n HepaBeHCTBA

2.1 Llenble n apobHo-paumoHanbHble ypaBHEHUS

2.2 WppaumnoHanbHble ypaBHEHUSA

2.3 TpuroHoMmeTpudeckue ypaBHeHNs

2.4 lNokasaTenbHble U norapudmMmnyeckme ypaBHeHUs

2.5 Llenbie n apobHo-paLmoHanbHble HepaBeHCTBa

2.6 MppauunoHanbHble HepaBeHCTBa

2.7 lMNokasaTenbHble 1 norapudmMmnyeckme HepaBeHCTBa

2.8 TpuUroHoMeTpuyeckne HepaBeHCTBa

29 CnctemMbl U COBOKYNHOCTU YPaBHEHU N HEPABEHCTB

210 YpaBHeHVs, HepaBeHCTBa U CUCTEMbI C NapamMeTpamu

2.11 MaTpuua cuctemsl NiMHENHbIX YpaBHeHn. OnpeaenuTens MaTpuubl
3 PyHKUMN 1 rpadomkm




®dyHKUMA, cnocobbl 3agaHna  dyHkumn. [padmk  dyHkumn. B3aumHo

3.1 obpaTtHble yHKuMN. YE€THble K HedéTHble dyHKuuKn. [lepunoguyeckne
dYHKUMM
O6nacTb onpegeneHnsa U MHOXECTBO 3Ha4YeHUn yHKuun. Hynu dyHKumn.
3.9 [MpomexyTkn 3HaKkonocToAHCcTBaA. [1pOMEXYTKM MOHOTOHHOCTU  (PYHKLMMW.
' Makcumymbl U MUHUMYMbl  (PYHKUMK. Haunbonbliee W HauMMeHbluee
3HayeHne PYHKLUN Ha NPOMEXYTKe
3.3 CTeneHHas (pyHKUMSA C HaTypanbHbIM U LenbiM nokasaTtenem. E€ ceoncTBa
' n rpacouk. CBoncTBa 1 rpadumk KOPHS N-0n CTENEHN
3.4 TpuroHoMeTpuyeckne yHKUUK, X CBOMCTBA U rpadoukum
3.5 lMNokasaTenbHas u norapndmmnyeckast PyHKUUN, UX CBONCTBA U rpadonkn
3.6 Toukn paspbiBa. AcMMnTOTblI rpadukoB dyHKUMA. CBoMCTBa OYHKUMNA,
' HernpepbIBHbIX Ha OTpe3ke
3.7 NocnepoBaTenbHOCTH, CNOCODOBLI 3a4aHnNA NocnegoBaTenbHOCTEN
3.8 ApudmeTnyeckas u reomeTpuyeckas nporpeccun. Popmyria CroXKHbIX
' NPOLIEHTOB
4 Hayana matemaTudeckoro aHanmsa
4.1 MpounssogHas yHKumn. NMpon3BogHble aNeMeHTapHbIX QYHKLNIA
lNpumeHeHne Npon3BOgHOM K UCCnenoBaHUKD (PYHKUMM HA MOHOTOHHOCTb U
4.2 3KCTpeMyMbl. HaxoxgeHue Haubonbliero M HauMeEHbLUEro 3HadYeHus
JYHKUNN Ha OTpe3ke
4.3 MepBoobpasHas. NHTerpan
5 MHo>xecTBa 1 noruka
51 MHoxecCTBO, onepauum Hag MHOXecTBaMu. [lnarpammbl Qunepa — BeHHa
5.2 Jlornka
6 BepoaTHOCTb 1 cTatucTuKa
6.1 OnucaTenbHasa ctatucTuka
6.2 BepoaTHocTb
6.3 KombuHaTopuka
7 "eomeTpus
7.1 ®Purypbl Ha NNOCKOCTK
7.2 [MpAMblEe 1 NIOCKOCTY B NPOCTPAHCTBE
7.3 MHororpaHHUKM




7.4

Tena v NOBEPXHOCTU BpaLLeHus

7.5

KoopauHaTtbl 1 BEKTOPbI










		2026-02-03T22:18:19+0500
	Быкова Марина Михайловна




