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NOACHUTENbHAA 3ANMUCKA

Paboyasa nporpamma y4ebHoro kypca «l'eomeTtpus» 6a30BOro ypoBHsl Ans
obyvaowmxca 10 —-11 knaccoB paspabotaHa Ha ocHoBe ®deneparnbHOro
rocygapctBeHHoro  obpasoBaTenibHOro  cTaHgapta  cpegHero  obuiero
obpa3soBaHusi, C YY4ETOM COBPEMEHHbIX MUPOBLIX TPeOOBaHUN, NpeabABNSAEMbIX
K mMarematumyeckomy obpasoBaHuio, M Tpaguuuim pPOCCUNCKOro obpasoBaHus.

Peanusauus nporpamMmmbl obecneumBaeTt oBlageHune Kno4yeBbiMUA
KoOMneTeHunamMmn, coCctaBnAaArowMMnM OCHOBY O51Ad CaMOpa3BUTUA U HENPEPbIBHOIO
O6pa3OBaHVIF|, LEeJTIOCTHOCTb o6u.|,e|<yanypHoro, JINYHOCTHOIO "

NMo3HaBaTeNbHOro PasBUTUSA NIMYHOCTU OBYYaIOLLIMXCS.
LENN U3YHYEHUA YYEBHOIO KYPCA

BaxHOCTb y4ebHOro Kypca reomMeTpumM Ha ypoBHe cpefHero obuiero
obpas3oBaHua obycnosneHa MNpPaKTUY4ECKOW 3HAYMMOCTbID MeTanpeaMeTHbIX W
npeaMeTHbIX pe3ynbTaToB OBy4YeHUss reoMeTpum B HanpaBreHUn JIMYHOCTHOrO
pa3suTua obydarwmxcs, GopMMpoBaHUA (YHKUMOHANBHON MaTemMaTUyYeCcKomn
rPaMOTHOCTU, U3YYEeHUs ApYrnx y4ebHbIX ancumninH. Passutue y oby4varowmxcs
npaBuibHbIX NPELCTaBNEHUA O CYLWIHOCTM U MPOUCXOXOEHUN reoMmeTpudecKnx
abcTpakumin, COOTHOLUEHUN pearnbHOro M maeanbHOro, xXapaktepe OTpaXeHus
MaTeMaTU4YEeCKOM HayKOW SBMEHMA W NPOLECCOB pearnibHOro Mupa, MecTe
reomMeTpum B CUCTEME HayK W ponv MaTeMaTMyeckoro MoOenvpoBaHus B
Hay4yHOM MO3HaHUM U B MNpakTUKe cnocobcTByeT QOPMUPOBAHUIO HAYYHOrO
MUPOBO33PEHUS YYalLUXCH, a TakkKe KavyeCTB MbIWSIeHUs, HeobxoauMblx Ons
agjanTtaumm B COBpeEMEHHOM 00LLecTBe.

eomeTpusa asnsaeTca ogHUM M3 6a30BbIX NPeaMETOB Ha YPOBHE CpedHero
obuiero obpasoBaHus, Tak kKak obecrneyMBaeT BO3MOXHOCTb W3YyYEHUSs] Kak
ANCLMNANH €CTECTBEHHO-HAY4YHON HanNpPaBnNeHHOCTU, TaK U F'YMaHUTapHOMN.

Jlornyeckoe wMmblwneHue, dopmupyemoe npu undyyvyeHun obyvarommmcs
MOHSATUMHBIX OCHOB reOMETPUM 1 MOCTPOEHUUN LLEMOYKN NOMNYECKNX YTBEPXKOEHUN
B XO4e pelleHUss reoMeTpuyecKkux 3ajad, ymMeHue BbiaBuraTb M OnpoBepratb
rMnoTe3bl HENOCPEACTBEHHO MCMNOMb3YKTCA NPU pelleHnn 3agavy eCcTecTBEeHHO-
Hay4YHOro LuKna, B YaCTHOCTM M3 Kypca hU3nKu.

YMeHne opueHTUpoBaTbCA B NPOCTPAHCTBE UrPaeT CYLLEeCTBEHHYIO pOSib BO
BCex obnacTtax geatenbHocTn Yyenoseka. OpueHTaums YenoBeka BO BPEMEHUN U
npocTpaHCTBE — HeobxoguMmoe ycrnoBue ero coumanbHoro ObiTus, dopma
OTPaXXeHUs1 OKPY)XatoLero mMupa, YCrioBue YCMNEewHOro no3HaHus U akTUBHOIO
npeobpasoBaHna aencrteutenbHocTM. OnepupoBaHMe MPOCTPAHCTBEHHbIMU
obpasamn o0beavHsieT pasHble BuAbl Yy4ebOHOM W TPYyAOBOW LEATENbHOCTMW,
ABNSETCS OAHUM M3 NpodeccnoHanbHO BaXKHbIX KayeCcTB, MO3TOMY akTyaribHa
3agayva opmmnpoBaHnsa y 0By4valoLMXCA NPOCTPAHCTBEHHOIO MbILWISIEHNSA Kak
pPa3HOBMOHOCTM O0OpPa3HOro MbILMIEHNA — CYLEeCTBEHHOrO0 KOMMOHEHTa B
NOAroTOBKE K NPaKTU4EeCKOW AeATENbHOCTM N0 MHOMMM HanpasieHUsIM.

Llenb ocBoeHnsa nporpammbl yyebHoro kypca «leomeTpus» Ha 6a3oBoMm
ypoBHe 006yyeHns — obuieobpasoBaTenbHoe W OOLEKyNbTypHOE pa3BUTME
obyvawowmxca  4vepe3  obecnevyeHne  BO3MOXHOCTM  npuobpeTeHus wn



NCMONb30BaHNA CUCTEMATUYECKUX TEeOMEeTPUYECKUX 3HaHUM W OEenucTBun,
crneunduyHbIX  reomeTpun, BO3MOXHOCTU yCneLwHoro NPOLOIMKEHNSA
obpasoBaHMa MO  CneuynarbHOCTSM, He CBS3aHHbIM  C  NPUKNagHbIM
NCronb30BaHNEM reoMeTpun.

Mporpamma nNo reomeTpum Ha 0a30BOM YpOBHE MpeAdHasHaveHa Ans
obyvaroLmxcs cpegHen LWKOsbl, HE UCTbITbIBABLUNX 3HAYUTENbHbIX 3aTPYAHEHUI
Ha ypOBHE OCHOBHOro obuiero obpasoBaHud. Takum obpasom, obyyatoumecs Ha
6a30BOM ypOBHE LOSMKHbI OCBOUTL 00LLME MaTeMaTUYECKNE YMEHNS, CBA3aHHbIE
CO cneundgukon reomeTpum un Heobxoaumble LM KU3HW B COBPEMEHHOM
obuwectBe. Kpome 3TOro, oHM MMEKT BO3MOXHOCTb U3Y4nTb reoMeTpuo bonee
rnyboko, ecnu B AdanbHeneM BO3HUKHET HeobXoOAMMOCTb B reoMeTpuyeckux
3HaHUSAX B NpodeccMoHanbHON AeATENbHOCTH.

JocTmkeHne uenn OCBOEeHUs nporpammbl obecnedmBaeTca pelleHneM
COOTBETCTBYKOWMNX 3agad. [lpyoputeTHbIMM 3ajavyaMum  OCBOEHUS  Kypca
«"eomeTpun» Ha 6asosom ypoBHe B 10—11 knaccax siBNAOTCS:

e (JopmMupoBaHWEe npencTaBlieHNd O reoMeTpun Kak YacTu MUPOBOU

KyNbTYpbl U OCO3HaHME €€ B3anMOCBSA3UN C OKpYXatoLMM MUPOM;

e (opmMupoBaHME NMpeacTaBneHnss 0 MHOrOrpaHHUKax 1 Tenax BpalleHus
KakK O BaXXHEMNLMX MaTeMaTUYEeCKNX MOAESISX, MO3BOMNAIOWMX ONUCHLIBaTb
N n3yyaTtb pasHble ABNEHUS OKpYKatoLero Mmpa;

e (JOpMUpPOBaHME YMEHUA pacrno3dHaBaTb Ha 4YepTexax, MoAensax U B
pearibHOM MMpe MHOTOrpaHHUKK 1 Tera BpalleHus;

e OBMageHve MeTogaMW  pelleHWa 3agad  Ha  MOCTPOeHWd  Ha
N300paXXeHUsIX NPOCTPAHCTBEHHbLIX Uryp;

e (JopmMUpOBaHME YMEHUA OrnepupoBaTb OCHOBHbLIMW TMOHATUSMU O
MHOrorpaHHuKax n Tenax BpaLleHnsa n X OCHOBHbIMU CBONCTBaMU;

e OBMageHve anropuTMamMm  pelleHUa  OCHOBHbIX  TWUMNOB  3ajau;
dopMupoBaHMe YMEHUS NPOBOAUTL HECNOXHble [JoKa3aTeflbHble
paccyXaeHnsa B Xode peLleHUd cTepeoMeTpuyeckux 3ajad M 3agad C
NpaKTU4YECKUM CoAepPXKaHNEM;

e pasBuTUE NHTEeNNeKTyanbHbIX n TBOPYECKMX  CMOCOBHOCTEN
oby4vawouwmxcs, nosHaBaTeNbHOW aKTUBHOCTW, UCCNegoBaTesIbCKUX
YMEHUN, KPUTUYHOCTWN MbILLNEHUS;

e (popmupoBaHue PYHKLMOHANBHOW rPamMoOTHOCTN, peneBaHTHOM
reoMeTpun: ymeHue pacno3HaBaTb MNPOSBIIEHNA E€OMEeTPUYECKUX
NOHATUN, OOBLEKTOB W 3aKOHOMEPHOCTEN B peanbHbIX XWU3HEHHbIX
cUTyauusix 1 Npu U3yvyeHUn Apyrux yy4ebHbIX npeameToB, NPOosiBNEHUs
3aBMCUMOCTEN U 3aKOHOMEPHOCTEN, (PopMynMpoBaTb UX Ha HA3blKe
reoMeTpum © cosgaBaTb eoOMeTpU4eckue MOAEeNU, NPUMEHNATb
OCBOEHHbIN reoMeTpuyecknin annapaTt Ans  peweHus  MpPakTUKO-
OPVEHTUPOBAHHbLIX 3aa4y, UHTEPNpPeTUpPoBaTb U OLEHNBATL NOJTy4YEHHbIE
pesynbTaTbl.

OTnnunTenbHOM 0COBEHHOCTBLIO NPOrpaMmmbl SIBASETCS BKITHOYEHUE B KypC
CTepeoMeTpUn B Havarne ero wu3dyyeHus 3afad, pewaemMblXx Ha YpPOBHe
WHTYUTMBHOIO MO3HaHWSA, U onpeaenéHHbiM 0bpa3om opraHM3oBaHHas paboTta
Hag HWUMKW, 4TO CMNOCOBCTBYIOT PasBUTUIO NOMMYECKOr0 M MNPOCTPaHCTBEHHOIO



MbILLNEHNA, CTUMYIIMPYET NpOoTEKaHNe WUHTYUTUBHBLIX MPOLECCOB, MOTUBUPYET K
AarnbHeunweMy n3ydeHuto npegmeTa.

MpegnoyTeHne oTAAETCA Harns4HO-KOHCTPYKTMBHOMY MeTody O6yyeHus,
TO eCTb TeopeTuyeckue 3HaHUA UMEeKT B CBOEW OCHOBE YYyBCTBEHHOCTb
npegMeTHO-NpakTUyeckon  gedatenbHocTu.  PasButve  NpoCTpaHCTBEHHbIX
npeacTaBfieHNUn Y y4vallMxcs B Kypce CTepeoMeTpum MnpoBOAUTCS 3a CHET
peweHns 3agady Ha co3gaHue MpoCTPaHCTBEHHbIX 06pa3oB M 3agay Ha
onepupoBaHue NpPocTpaHCTBEHHbIMM obpa3amun. Co3gaHme obpasa npoBoauTCA
C OMOPOW Ha HarnsgHoOCTb, a onepupoBaHne obpa3oM — B YCINOBUSIX OTBIIEYEHUS
OT HarNagHOCTU, MbICFIEHHOIO U3MEHEHUS €r0 UCXOOHOro CoLepXXaHus.

OcHoBHble coagepxaTenbHble NuHMK Kypca «lreomeTtpum» B 10—11 knaccax:
«MHororpaHHukny, «lpsiMmble 1 NIIOCKOCTU B NPOCTPAHCTBEY, «Tena BpalleHnsay,
«BekTopbl 1 koOpAUHaTLI B NpocTpaHcTBEe». POpMMPOBaHNE NOTMYECKUX YMEHNN
pacnpegendeTca He TOSIbKO MO cogep)XaTefibHbIM JIMHUAM, HO M N0 rogam
oby4eHuns Ha ypoBHe cpefHero obuiero obpasoBaHus.

CopepxaHue obpasoBaHus, COOTBETCTBYIOLLEE NPeaMETHbIM pesynbTaTtam
OCBOEHUSA paboyen nporpaMmmbl, pacnpefenéHHbiM no rogam oby4deHus,
CTPYKTYPUPOBAHO Takmm oOpa3om, 4TOObI OBNageHne reoMeTpudecKnmm
NOHATUAMW N HaBblKaMX OCYLLLECTBMANOCH NOcreoBaTeNnbHO U NOCTynaTenbHO,
c cobniogeHnem npuHUMNa MNPeemMCcTBEHHOCTW, 4YTOObl HOBble  3HAHUS
BKMNtOYanucb B OBLLYI0 CUCTEMY FEOMETPUYECKMX NpeacTaBreHnn obyyarowmxes,
pacLumpsas n yrnyonasa e€, obpasyst NpoYHble MHOXECTBEHHbIE CBSA3MW.

MECTO YYEBHOI'O KYPCA B YHEBHOM IMJIAHE

Ha n3ydeHune reometpumn otBogmtcsa 2 Yyaca B Hegento B 10 knacce n 1 vyac
B Hegento B 11 knacce, Bcero 3a gBa roga odydeHus - 102 y4ebHbIx Yaca.



COOEPXAHUE YHYEBHOI'O KYPCA
10 KINNACC

MpsiMble U NSIOCKOCTU B NPOCTPaHCTBE

OCHOBHble  NOHATMSA  cTepeoMeTpun. Todka, npdAmasi, MIOCKOCTb,
npocTpaHcTBO. [loHATME 06 akcMoMaTU4eCKOM MOCTPOEHUN CTEPEOMETPUM:
aKCMOMbl CTEPEOMETPUN N CNEOCTBUA U3 HUX.

B3anmHoe pacnonoxeHne npsiMbiX B MNPOCTPAHCTBE: MNepecekaroLmecs,
napannenbHble K CcKpelwimBatowmecs npsamble. [lapannenbHOCTb MNPAMbIX U
NAOCKOCTEN B MNPOCTPaAHCTBE: napannefibHble npsMble B MNPOCTPaHCTBE;
napannesibHOCTb TPEX NPSAMbIX; NapanienbHOCTb NPSAMOM N NSIOCKOCTU. YTIibl C
COHanpasfieHHbIMWU CTOPOHaMMW; Yrosi Mexagy npsiMbiMM B MNPOCTPaHCTBE.
[MapannenbHOCTb  MNNOCKOCTEW:  napannesnbHble  MNNOCKOCTW,  CBOWUCTBA
napannesnibHblX nnockocten. [lpocTenwine npoOCTPaHCTBEHHbIE Urypbl Ha
NMOCKOCTU: TeTpasap, Ky, napannenenunes; NOCTPOEHNE CEeYEHUN.

[MepneHanKyNApHOCTb NPSIMOWM 1 NITOCKOCTU: NepneHauKynsapHble npsvble B
NPOCTpPaHCTBE, MpsiMble napannenbHble U NepneHaukynspHble K MOCKOCTMH,
NpU3HaK nepneHanKynapHOCTU MNPAMOM WM NSIOCKOCTU, TeopemMa O npsMOWn
nepneHanKynspHOM MIAOCKOCTU. YTrnbl B NPOCTPAHCTBE: Yron Mexay npamMon u
NIIOCKOCTbIO;  ABYrPaHHbIA  Yron, JIMHEWHbIA  yron  OBYrpaHHOro  yrna.
[MepneHauKynap U HakNoOHHbIE: pacCTOSHME OT TOYKM [0 NSIOCKOCTU, paccTosiHUE
OT npsMoM OO0  MNIAOCKOCTW,  npoekuuMss  urypbl  Ha  MNSIOCKOCTb.
MepneHAVKYNAPHOCTb  MMIOCKOCTEN: MPU3HAK  NEepneHOuKynapHOCTM  OBYX
nrockocTen. Teopema o TPEX NepneHanKynsapax.

MHororpaHHUKu

[MOHATME MHOrorpaHHuKa, OCHOBHbIE 3fIleMEHTblI MHOrOrpaHHuKa, BbINyKIible
N HEBbIMYKIble MHOTOrPaHHWKK; pa3BépTka MHOrorpaHHuka. lNMpusma: n-yronbHasa
npu3amMa; rpaHn U OCHOBAHWUSA NPU3MbI; NPAMast U HaKNOHHas NPu3Mbl; GokoBas u
nonHas NOBEPXHOCTb NpU3Mbl. Mapannenenunen, NPAMOYrOSIbHbIN
napannenenunes n ero ceonctea. lNupamuaa: n-yronbHas nupamuga, rpaHu u
OCHOBaHuWe nupamugbl; 6okoBas 1 NosiHasi NOBEPXHOCTb NMpaMuabl; npasusibHasa
M yCeYéHHas nupammga. JINeMeHTbl MNpuaMbl UM nupamugbl. [lpaBunbHbIE
MHOIFOrpaHHUKKN: NOHATME MPaBUIbLHOMO MHOrOrpaHHUKa; npaBuiibHas npuama u
npaBusibHas nNupamuga; npasunbHas TpeyrosibHas nupaMmmga u rnpaBUbHbLIN
TeTpasagp; Kyb. [MpeacrasneHve O npaBUMbHbIX MHOrOrpaHHWKax: oKTasgp,
ponekasagp n nkocaagp. CeveHns npuambl U NUpaMuabl.

CummeTpusa B NPOCTPaHCTBE: CUMMETPUA OTHOCUTESIbHO TOYKWU, MPSAMOWN,
NNOCKOCTU. JneMeHTbl CUMMeTpuM B NupaMugax, napannenenunegax,
npaBUSIbHbIX MHOFOrpaHHMKax.

BbluncrneHne anemMeHTOB MHOrorpaHHuMKOB: pébpa, awaroHanu, Yroibl.
Mnowaab OOKOBOM MNOBEPXHOCTU W MNOSIHOM MNOBEPXHOCTU NPSMON MPU3MBbI,
nnowaab OCHOBaHWKW, TeopemMa O OOKOBOW MNOBEPXHOCTU MNPSMOW MNPU3MbI.
Mnowanb 60KOBOM MOBEPXHOCTU U MNOBEPXHOCTU MNPaBUMIbHOM NpamMuibl,
Teopema O nnowagn ycedyéHHonm nupamuabl. NoHaTMe o6 obbéme. O6bEM
nmpaMmunibl, NPU3Mbl.



MopobHble Tena B npocTpaHcTBe. COOTHOWEHUA Mexay nnowaasamm
noBepxHocTen, obbEémMamm NogoOHbIX Ten.

11 KNNACC

Tena BpaweHus

Linnungpuyeckas NOBEPXHOCTb, obpasyoLime LUUIIMHAPUYECKOM
MOBEPXHOCTU, OCb UUNMHAPUYECKOW nNOBEpPXHOCTU. LnnuHap: ocHoBaHus wu
OGokoBasi MOBEPXHOCTb, OOpasywwasa u ocb; nnowagb OOKOBOM WU MOSHON
NMOBEPXHOCTM.

KoHunyeckas noBepxHOCTb, obpasyoLlime KOHMYEeCKOM NOBEPXHOCTU, OCb U
BEpLUMHA KOHWYECKOW MOBEpPXHOCTU. KoOHyC: OCHOBaHME W  BepLUMHA,
obpasyowaa n ocb; nnowanb 60KOBOM M MOMHOM MOBEPXHOCTU. YCEYEHHbLIN
KOHyC: oBpasyioLine 1 BbICOTa; OCHOBaHUs U BOKOBasi NOBEPXHOCTb.

Cdpepa v wap: ueHTp, paguyc, anameTp; nnowagb NOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxeHne cdepbl U MNNOCKOCTU; KacaTenbHas MMOCKOCTb K
chepe; nnowagb cgepsbl.

N306paxeHne Ten BpalleHust Ha NNockocTu. PasBépTka uumnuHapa wu
KOHyca.

KombnHaumm Ten BpaweHuss M MHOrorpaHHukoB. MHOrorpaHHuK,
OMUCaHHbLIN OKOMNO cepbl; cdepa, BNMCaHHaAA B MHOFOrPaHHUK, WK Teno
BpaLLEeHus.

MoHaTMEe 06 ob6bEMe. OcHOBHble cBoMCTBa 0ObEMOB Ten. Teopema 06
obbEéMe npsIMOyronbHOro napannenenunega wn cneactBua M3 Heé. O6bEM
umnuHgpa, koHyca. O6bém wapa n nnowaab cgepobl.

MopobHble Tena B npocTpaHcTBe. COOTHOWIEHUS MeXay nnowaaamm
noBepxHoCcTen, o0 bEéMamm NogobHbIX Ten.

CeueHuss umnuugpa (napannenbHO W NeprneHAUKyrsipHO OCK), cedeHns
KOHyca (napannenbHOe OCHOBaHWUIO M MpoXoasillee 4Yepe3 BEPLUMHY), CeYeHus
wapa.

BekTopbl u KoopAauHaTbl B NPOCTPaHCTBE

Bektop Ha nnockoctM M B npocTtpaHcTBe. CroXeHne W BblYMTaHME
BEKTOPOB. YMHOXEHME BeKTopa Ha 4ucro. PasnoxeHue BeKkTOopa MO TPEM
HekoMnnaHapHbiM BekTopaM. [lpaBuno napannenenvnepa. PeweHune 3agau,
CBA3aHHbIX C NMPUMEHeHMeM npaBurl JencTBun ¢ BekTopamu. [MpsamoyrosibHas
cuctema KoopauHaT B npocTtpaHcTBe. KoopauHaTbl BekTopa. [lpocTenwmne
3ajayn B KoopAamHaTax. Yron mexay Bektopamu. CkanspHoe npov3BeaeHue
BEKTOPOB. BbluncneHne yrnos mexagy npsiMbiMu U nnockoctsamn. KoopanHaTHo-
BEKTOPHbIN METOZA NPU peLLEeHNN reoMeTpruYeckux 3ajau.



NMIMAHUPYEMBIE PE3YJIbTATbI
JINYHOCTHbIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3ynbTaTbl OCBOEHWA nNporpaMmmbl  y4ebHOro npegmeTa
«MaTtemaTuka» xapakTepusyrTcs:

paxpaHcKoe BocnuUTaHue:

ChOpMMPOBAHHOCTbLIO FPaXKAAHCKOM NO3nLMM 0ByYatoLEerocs Kak akTMBHOIO
M OTBETCTBEHHOrO u4neHa poccuhickoro obuiectBa, npeacTaBreHNneEM o
MaTeMaTUYECKNX OCHOBaX (PYHKLMOHWPOBAHUS Pa3fUYHbIX CTPYKTYP, SABEHUN,
npoueayp rpaxagaHckoro obuwectBa (BbIOOpbI, ONPoOCbl W MNp.), YMEHUEM
B3aMMOLENCTBOBATb C COUMaANbHbIMW MHCTUTYTaMW B COOTBETCTBMU C UX
PYHKUMAMU N HA3HAYEHMEM.

NMaTpuoTuyeckoe BocnuTaHue:

ChopMMPOBAHHOCTLID POCCUNCKOWN rpakgaHCKOW MOEHTUYHOCTU, YBaXKEHUS
K MpowWfioMy W HacTodAWeMYy POCCUMUACKOW MaTeMaTuKW, LEeHHOCTHbIM
OTHOLWWEHMEM K [OOCTUXKEHUSAM POCCUNCKUX MaTeMaTUKOB W  POCCUNCKOW
MaTeMaTMYECKON LLKOSbI, K UCNOSIb30BaHMIO 3TUX OOCTUXKEHUN B APYrMX HayKax,
TEXHOSOrnax, cpepax 9KOHOMUKM.

[yXoBHO-HpPaBCTBEHHOro BOCNUTAHUSA:

OCO3HaHNEM OYXOBHbIX LEeHHOCTEN POCCUNCKOro Hapoaa;
C(POPMMPOBAHHOCTBID  HPABCTBEHHOINO CO3HAHWUS, 3TMYECKOro noBedeHus,
CBA3@HHOIO C  MNpPakTUYEeCKUM  MPUMEHEHNEM  OOCTWXKEHUA  HaykKm U
OEATENbHOCTbIO  YYEHOrO; OCO3HAHMEM JIMYHONO BKMaga B MOCTPOEHUE
ycTonymsoro 6yayuiero.

JcTeTU4ecKoe BOCNUTaHMeE:

9CTETUYECKMM OTHOLLUEHMEM K MUPY, BKIKOYas 3CTETUKY MaTeMaTU4eCKux
3aKOHOMepHOCTEN, 0OBEKTOB, 3apaq, peLleHnn, paccyXgeHun,
BOCMPUMMYMBOCTBIO K MaTEMaTMYECKUM acnekTamM passinyHblX BULOB UCKYCCTBA.

Pusnyeckoe BocnuTaHue:

C(hOPMMPOBAHHOCTBID YMEHUSI MNPUMEHATb MaTemMaTUyeckne 3HaHua B
WHTepecax 300poBOro u 0GesonacHoro obpasa KWM3HW, OTBETCTBEHHOIO
OTHOLUEHNA K CBOEMY 300pPOBbK (340poBOE nUTaHue, cbanaHCUPOBAaHHbLIN
PEXMM 3aHATUA N OTAbIXa, peryndpHas gusmyeckas akTMBHOCTb); (OU3NYECKOTo
COBEpLLEHCTBOBaHMS, npwu 3aHATUAX CMOPTUBHO-0310POBUTENBHOM
AEeATEeNbHOCTLIO.

TpyaoBoe BocnuTaHue:

FOTOBHOCTbIO K TpyAy, OCO3HaHMEM LEHHOCTU TpyAontobus; MHTepecom K
pasnuyHbIM  cepam npodeccuoHanbHON OeATENbHOCTU, CBA3aHHbIM C
MaTeMaTUKON N €€ NPUNOXEHNAMU, YMEHMEM COBepLUaTb OCO3HaHHLIA BbIGOp
Oyoywen npodeccun n peanu3oBbiBaTb COOCTBEHHbIE XXW3HEHHbIE MNaHbl;
FOTOBHOCTbO M CMOCOBHOCTLIO K MatemaTudeckomy o6pasoBaHuio U
camoobpa3oBaHUIO Ha MNPOTSXKEHUM BCEWN KU3HWU; TOTOBHOCTBbID K aKTUBHOMY
y4acTUIO B PELLEHNN NPAKTUYECKNX 3adaqy MaTemMaTUYEeCKON HanpaBneHHOCTH.

JKonornyeckoe BocnutaHue:

C(POPMUPOBAHHOCTLIO 3JKOMNMOrMYECKON KYNbTYpbl, MOHUMAHMEM BIIUAHUS
coumnanbHO-39KOHOMUYECKUX NPOLIECCOB Ha COCTOSIHME NPUPOAHON N CoLManbHON



cpedbl, o0Oco3HaHuveMm rnobanbHOro xapaktepa 9SKOMnormdyecknx npobnem;
OpveHTauuMen Ha NpUMeHeHne MaTeMaTU4ecKux 3HaHUN ONS pelleHns 3agad B
obnactn okpyxawwen cpedbl, MNMaHUPOBaHMUS MOCTYMNKOB W  OUEHKU KX
BO3MOXHbIX MOCNEeACTBUN AN OKpyXatlLen cpeabl.

LleHHOCTU Hay4YHOro NO3HaHUA:

ChOPMMPOBAHHOCTBEID MUPOBO33PEHNSA, COOTBETCTBYHIOLLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTUA  Haykm W  OOLECTBEHHOW MPaKTUKM, MNOHUMaHUEM
MaTtemMaTM4eCKON Hayku Kak cpepbl 4YenoBeyeckon AeATeribHOCTW, 3TanoB eé
pasBUTUS M 3HAYMMOCTW AN PasBUTUA UMBUNKU3aLMW; OBNaAEHUEM HA3bIKOM
MaTeMaTUKM U MaTeMaTU4EeCKOW KyrbTypOW Kak CpefCcTBOM MO3HaHUMA MUpa;
FOTOBHOCTbIO OCYLLECTBIIATbL MPOEKTHYID M UCCnenoBaTeribCKylo AeATeNbHOCTb
MHOMBUAOYaNbHO U B rpymnne.

METAIMNPEOMETHBIE PE3YJIbTATbI

MeTanpeameTHble pesyrnbTaTbl OCBOEHMS NMporpaMmbl y4ebHOro npegmeTa
«MaTtemaTumka» XapaKkTepusylTcs oBnageHvem yHMBEpCanbHbIMU
no3HasameJsibHbIMU delicmeusiMu, yHUBepcasbHbIMU KOMMYHUKamMuU8HbIMU
OelicmeusiMu, yHU8epcaslbHbIMU pea2yriimueHbIMU delicmausiMu.

1) VYHueepcanbHble no3HaeamesibHble Oelicmeus, obecrnedyusaom
gopmuposaHue 6a308biIX KO2HUMUBHbLIX rpoueccos8 oby4yaroujuxcsi (oceoeHue
Memodo8 [103HaHUS  OKpyXaruw,e2o Mupa; MpUMEHeHUe  J102U4ECKUX,
uccredogamersibCKUX ornepayud, ymeHul pabomams ¢ uHghopmayueu).

Ba3oBble nornyeckme 4eucTBUA:

e BbISBMATb n XapakTepu3oBaTb CYLLIECTBEHHbIE NPU3HaKK
MaTeMaTUYECKNX OBBHEKTOB, MOHATUW, OTHOLUEHUW MeXAy MOHATUAMMU;
dopmynupoBaTb onpeaeneHns NOHATUIN; yCTaHaBNMBaTb CYLLECTBEHHbIN
nNpu3HaK Knaccudukaumm, ocHoBaHUS Ofs 0000LWeHnss U CpaBHEHWUS,
KpUTepun NpoOBOANMOro aHanm3a;

e BOCNpUHUMATb, ¢opmynupoBatb W nNpeobpas3oBbiBaTb CYXOEHUS:
yTBEpPAUTENbHBIE N OTpuULaTenbHble, €ANHUYHbIE, YacTHble N obLue;
YCIOBHbIE;

e BbISBMATbL MaTemaTUdeckme  3aKOHOMEPHOCTW,  B3aUMOCBSA3N W
npoTmBopeunss B dakTax, AaHHbIX, HabNIAEHUSX U YTBEPXKOEHMUSNX;
npegnaratb  Kputepum  Onst  BbISIBEHUS  3aKOHOMEPHOCTEN U
NpPOTUBOPEYUI;

e [enaTb BbIBOAbl C WUCMOSIb30BAHNEM 3aKOHOB FOMMKW, AEAYKTUBHbBIX W
WHOYKTUBHbBIX YMO3aKITHOUYEHUIN, YMO3aKNYeHNn No aHanoruu;

e MNPOBOAUTbL  CaMOCTOATENbHO  [OKa3aTenbCTBa  MaTeMaTU4eCcKuUx
YyTBEPXAEHUN (NpsiMble U OT NPOTMBHOIO), BbICTpaMBaTb aprymeHTauuio,
NPUBOANTE NPUMEpPbI U KOHTpNpUMeEpbl; 060CHOBLIBaTb COBCTBEHHbIE
CYXXOEHMWS 1 BbIBOAbI;

e Bblbupatb crnocob pelweHnss y4ebHOM 3agaym (CpaBHMBATb HECKOSbKO
BapuvaHTOB pelleHus, BblbMpaTb Hauvbonee noaxogswunm C Y4ETOM
CaMOCTOATESTbHO BblAENEHHbIX KpUTEPUEB).

Ba3oBble uccnegoBaTenibCKue AeMCTBUA:



MCrnonb3oBaTh BOMNPOCHI KaK MCCNeaoBaTeNIbCKUA MHCTPYMEHT NO3HaHUS;
dopmynupoBaTb BONPOCHLI, PUKCUPYIOLLME MpPOTMBOpeYne, npobnemy,
yCTaHaBnueaTb WCKOMOE M  OaHHoe, dopMupoBaTb  MNoTesy,
aprymMeHTMpoBaTb CBO MO3ULNIO0, MHEHWE;

npoBOAMTb CaMOCTOATENBHO CnnaHMpOBaHHbIN 3KCMEPUMEHT,
nccnegoBaHMe Mo  YCTAHOBMEHMKO OCOOGEHHOCTENM MaTemMaTu4ecKoro
obbekTa, SBMEHWs, MNpouecca, BbIABNEHUIO 3aBMCUMOCTEN MeXay
obbekTamu, SsBNEHNAMU, NnpoLeccamu;

camocTtoaTenbHO  hopmynupoBatb 0600uWEeHns K BbiIBOAbI MO
pe3ynbTaTaM NPOBEAEHHOro HabnaeHusa, nccnegoBaHUs, OLEHMBATb
[OCTOBEPHOCTb MOSYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 0606LWEHWNIA;
NPOrHO3MpoBaTb BO3MOXHOE pa3BMTME Mpouecca, a Takke BblaBUraTb
NpeanosioXKeHNs1 O ero pasBuUTUM B HOBbIX YCNOBUSX.

PaboTa ¢ nHcpopmaumen:

BbISIBNATb AedUUNTbI MHOPMaLMK, AaHHbIX, He0bXoaUMbIX Ans oTBeTa
Ha BOMPOC W ANs pelleHns 3a4auu;

BblOMpaTb  MHOPMAUMIO U3  WUCTOMHWKOB  PasfiUYHbIX  TUMOB,
aHanManpoBarTb, cMcTeMaTU3npoBaThb n NHTEepnpeTupoBaTb
NHGOPMALMIO pas3NUYHbIX BUOOB 1 (POPM NpeacTaBreHus;
CTPYKTYpMpOBaTb MHGOPMaUuo, MNPeAcTaBnsaTb €€ B  pasfNYHbIX
cdopmax, unnoctTpuposaTb rpadnUyecku;

OoueHMBaTb  HaOEXHOCTb  MHpopMauMM  No  CaMOCTOSTENbHO
chOpPMYNUPOBAHHBLIM KPUTEPUSIM.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecredyugarom
cgbopmMuposaHHOCMb coyuaribHbIX HaBbIKo8 06y4aroUUXCS.
Oo6LweHwe:

BOCMpMHUMATL U (opMynupoBaTb CYXOEHUS B COOTBETCTBUN C
YCrOBUAMM U LensMn obLLeHUs1; ACHO, TOYHO, rPaMOTHO BblpaXkaTb CBOO
TOYKY 3PEHUS B YCTHbIX N MUCbMEHHbIX TEKCTaXx, AaBaTb MOSICHEHUS MO
X0y pelleHus 3agadn, KOMMEHTMPOBATb MOMYyYEHHbIM pe3ynbTar;

B Xxoge obcyxaeHust 3agaBaTb BOMPOCHI MO CyLlecTBy obcyxoaemon
TeMbl, Npobremsbl, pellaemMon 3afgayu, BbickasblBaTb UAEWN, HALEMNEHHbIE
Ha MNOWUCK peLleHUs; COMOCTaBNATb CBOU CYXOEHUA C CYXOEHUAMU
OPYrUX Yy4acTHUKOB [Auarnora, obHapyxuBaTb pasnuyme u CcxoacTtsBo
no3vuunn; B KOPPEKTHOW doopmMe opmMynmvpoBaTb pasHornacusi, ceBou
BO3paXXeHUs;

npeacTaBnsaTb  pe3ynbTaTbhl  peweHuss  3ajadun,  IKCNepuMeHTa,
nccnegoBaHUs,  NpPoeKkTa;  caMocTosATenbHO  Bblbupatb  copmat
BbICTYNNEeHMss C Y4E€TOM 3agady npeseHTaumm U ocobeHHocTen
ayauTopun.

CoTpyAHU4ecTBO:

MOHMMaTb U WUCMONb30BaTb  MPEUMYLLEecTBa  KOMaHOoHoOW U
UHOMBUAYanNbHON paboTbl NP pelleHnn y4ebHbIX 3adad; npuHMMaThb
Lenb COBMECTHOW  [OEeATEenbHOCTW, MNMaHUPOBaTb  OpraHM3auuio
COBMECTHOW paboThl, pacnpenensaTs Buabl paboT, [oroBapuBaThCs,



obcyxgatb npouecc W pesynbTaT paboTbl; o06o6waTb MHEHUs
HECKOINbKUX IMIOOEWN;

e yyacTBoBaTb B rpynnosBblx dopmax pabotbl (0bcyxaeHusi, obmeH
MHEHWN, «KMO3rOBbIE LUTYPMbI» U UHbIE); BbIMOMHATL CBOK YacTb paboThl
N KOOPAWHUPOBATbL CBOW [LEUCTBUS C OPYrMMW 4YfieHaMu KOMaHAbl;
oLeHMBaTb Ka4eCTBO CBOEro BKaga B OOLWMA NPOAYKT NO KpUTEpUsM,
chopMynMpoBaHHbIM y4aCTHMKaMN B3aMMOO4ENCTBUS.

3) YHueepcarnbHble  peeynsmueHble Oelcmeusi, obecrieqyusarom

gopmupo8aHU€e CMbIC/I08bIX YCMAaHOBOK U XXU3HEHHbIX HagbIKO8 JTUYHOCMU.

CamoopraHusauus:

e COCTaBMATb NNaH, anropuTM peLleHnst 3agaydn, Bbibmpatb cnocob
peLLEHNsI C Y4ETOM MMEIOLLNXCHA PECYPCOB N COBCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTUPOBaTb U KOPPEKTMPOBATb BapnaHThbI
peLleHn ¢ Y4ETOM HOBOM MHpopMaLu.

CaMOKOHTpOIb:

e BrageTb HaBblkaMW MNO3HaBaTeENbHON pednekcunm Kak OCO3HaHUS
COBEepLUAEMbIX AENCTBUIA U MbICIIUTENBbHbBIX MPOLECCOB, UX Pe3YNbTaToB;
Bnagetb cnocobamuM camMonpoBEPKM, CaMOKOHTPONs npouecca u
pesynbTaTa peleHns maTeMaTn4yeckon 3agaym;

e npeaBnaeTb TPYAHOCTU, KOTOPbIE MOrYT BO3HUKHYTb MPU pPELLEHUN
3agayn, BHOCUTb KOPPEKTUBbI B AEATENIbHOCTb Ha OCHOBE HOBbIX
obCcToATENBCTB,  AaHHbIX, HaNOEHHbIX  OWWOOK,  BbIABMNEHHbIX
TPyaHOCTEN;

e OLEHMBaTb COOTBETCTBME pesynbraTta uennm MU ycrnoBusiM, OBBbACHATb
MNPUYMHBbI OOCTMXKEHUS UM HEOOCTMXKEHUS pe3ynbTaToB AeATEeNbHOCTH,
HaxoauTb OLWNOKY, AaBaTb OLEHKY NPMOOPETEHHOMY OMbITY.

NMPEAMETHbDIE PE3YJIbTATDI
10 KINNACC

OnepupoBaTb NOHATUAMMW: TOYKA, NPSAMas, NSIOCKOCTb.

[MpUMEHATb akCMOMbl CTEPEOMETPUN U CREACTBUA U3 HUX MNPU peLleHum
reoMeTpuyeckmx sagav.

OnepupoBaTb MNOHATUAMWU: nNapanfenbHOCTb U NeprneHOUKYNSapHOCTb
NPAMbIX U NITOCKOCTEN.

KnaccuduumpoBate B3auMHOE pacrofnioXXeHne MpaAMbIX M MSIOCKOCTEN B
NPOCTPaHCTBE.

OnepupoBaTb MNOHATUSIMW: ABYrpaHHbIA Yrosn, rpaHu OBYrpaHHOro Yyrna,
pebpo ABYrpaHHOro yrna; NIMHENHbIA yron ABYrpaHHOro yrna; rpagycHas mepa
ABYrpaHHOro yrna.

OnepupoBaTb MOHATUAMMU: MHOFOMPaAHHUK, BbINYKbIA U HEBbINYKIbIN
MHOIOrpaHHUK, 3NIEMEHTbI MHOTOrpaHHMKa, NpaBuITbHbIM MHOTOrpaHHMK.

Pacno3HaBaTb OCHOBHble BMWAbl MHOrOrpaHHUKOB (MMpamuga; npusma,
NPSMOYronbHbIN Napannenenunesn, Kyo6).



KnaccucgpmumpoBaTb ~ MHOrorpaHHukM,  BblbMpasi  OCHOBaHWs AN
Knaccudukaumm (BbIMyKNble WM HEBbIMYKble MHOFOrpaHHWKW; MpaBUIbHbIE
MHOrOrpaHHMKN; NPSIMbIE U HAKIMOHHbIE NPU3MbI, Mapannenenvneabl).

OnepurpoBaTb NOHATUSAMW: CEKyLLAs MITOCKOCTb, CEYEHME MHOrOrpaHHMKOB.

OBBACHATL NPUHLMMNBI MOCTPOEHUST CEYEHUI, NCMONb3Ys METOZ CIeO0B.

CTpouTb CEYEeHUs] MHOrOrpaHHUMKOB METOOOM  CredoB, BbIMOSHATb
(BbIHOCHbIE) MIIOCKME YEepTeXM U3 PUCYHKOB MPOCTbIX OOBEMHBLIX Uryp: BUA
cBepxy, COOKy, CHM3Y.

PewaTb 3agaynm Ha HaxoXOeHWe reoMeTpuyeckux BENUYMH no obpasuam
UNn anropuTmam, NPMMEHsIS U3BECTHbIE aHaNUTUYEeCKMe MEeTOAbl NPU PeLueHnn
CTaHOAPTHbIX MaTeMaTM4ecKMx 3afad Ha BblYUCIIEHWE PaCCTOSHUM Mexay
OBYMS TOYKaMu, OT TOYKM OO0 MPSIMOM, OT TOYKM A0 TMIIOCKOCTU, MeXay
CKPELLMBAOLLMMUCS NPAMbBIMA.

Pewatb 3agaun Ha HaxoXAeHne reoMeTpuyeckmx BENUYMH no obpasuam
NN anropuTmam, NPUMEHNA N3BECTHbIE aHaNUTUYeckue MeToAbl NPU peLLeHnn
CTaHOApTHbIX MaTeMaTM4YecKMx 3agad Ha  BblYUCIIEHME  YITIOB  Mexay
CKpeLMBaLMMNCA MPSAMbIMKA,  MeXAy MpsIMOA M MIOCKOCTbI0,  Mexay
NNOCKOCTAMMW, ABYrPaHHbIX YIIOoB.

Bbluncnate 06bEMbI M MnowagmM NOBEPXHOCTEN MHOrOrpaHHMKOB (Mpu3ma,
nMpammnga) C nNpuUMeHeHWem opMyI; BbIYUCIATbL COOTHOLUEHUS MeXay
nnowagamm noBepxHocten, o6 bémMamm NogoOHbLIX MHOFOrpaHHMKOB.

OnepupoBaTb MNOHATUAMU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb U
MNOCKOCTb CUMMETPUN; LLIEHTP, OCb U NITOCKOCTb CUMMETPUU OUTYPBI.

N3BnekaTb, npeobpa3oBbiBaTb W MHTEPNpeTUpoBaTb MHGOPMaLMIO O
NPOCTPAHCTBEHHbLIX FTEOMETPUYECKUX dourypax, NpeacTaBeHHY0 Ha YepTexax U
pUCYHKaX.

MpuMeHATb reomeTpuyveckme akTbl AN PEeLeHUss CTePeoMeTPUYECKNX
3ajay, npegnonararmlMx HECKONMbKO  LLAaroB  pPeLUeHus, €ecniv  yCroBus
NPMMEHEHMS 3aaaHbl B ABHOM dhopme.

MpuMeHATb npocTellune nporpamMHble CpeacTtBa UM SNEKTPOHHO-
KOMMYHMKaLMOHHbIE CUCTEMbI NPY PELLEHUN CTEPEOMETPUYECKMX 3a4au.

MpuBoanTb NPMMeEpbl MaTemMaTU4YecKMX 3aKOHOMEPHOCTEN B Mnpupoae U
)KM3HU, pacno3HaBaTb NPOsIBNIEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

MpUMeHATb NonydeHHble 3HaHUS Ha MpPaKTUKe: aHanu3npoBaTb pearbHble
CUTyauMm M MPUMEHATb M3YYEHHbIE MOHATUS B MNPOLECCE MOUCKA peLLEeHMUs
mMaTemaTuieckm cdopMynMpoBaHHON Mpobnembl, MoOenuMpoBaTb pearbHble
CUTyaumMm Ha €3blke TeoMeTpun, WccrneaoBaTb MOCTPOEHHbIE MOAeNn ¢
MCNONb30BaAHNEM TE€OMETPUYECKMX MOHATMIA W Teopem, annapata anrebpbl;
pelwaTb MNpakTU4ecKMe 3adayu, CBs3aHHbIE C HaxOXOEHWEM TeoOMETPUYECKMX
BENUNYUH.

11 KINNACC

OnepupoBaTb MNOHATUAMWU: LUUNUHOPUYECKAs MOBEPXHOCTb, 06pasytoLme
UUNUHAPUYECKON  MOBEPXHOCTW;  LUUINUHAP;  KOHMYecKass  MOBEPXHOCTb,
06pasyloLme KOHUYECKOM MOBEPXHOCTU, KOHYC; cchepuyeckast MOBEPXHOCTb.

PacnosHaBaTb Tena BpallleHus (ULMnuMHApP, KOHYC, cdepa v wap).



O6bAcHATL cnocobbl NONy4YeHNa Ten BpaLleHns.

KnaccudunuympoBaTb B3aMHOE pacrnonoxeHne cdepbl U NAIOCKOCTH.

OnepupoBaTb MNOHATUAMMW: LLIAPOBOM CErMEHT, OCHOBaHWE CEermMeHTa,
BbiCOT@ CErMeHTa; LWapoBON CIOW, OCHOBaHME LLIAPOBOro Cnosi, BbiCOTa
LLIApPOBOro CNosi; LLapOBOW CEKTOP.

Bolumcnate 06bEMbI M Nnowagn  MNOBEPXHOCTENM Ten  BpalleHus,
reoMeTpuyeckmx Ten ¢ npumeHeHmem opmyn.

OnepupoBaTb MNOHATUSMW. MHOFOFPaHHUK, BrMUCaHHLIM B cdepy W
OMUCaHHbLIN OKOSo cdhepbl; cdepa, BNUCAHHAA B MHOrMOrpaHHMK WAn Teno
BpaLlEeHuUS.

BbluMCNATb COOTHOLWEHMS MexXay Nnowaaamm noBepxHocTen n o6bémamum
nogobHbIX Ten.

N3o06paxaTb n3ydaemble uUrypbl OT PyKM U C NPUMEHEHMEM NPOCTbIX
YEePTEXKHbBIX MHCTPYMEHTOB.

BbiNonHATE  (BbIHOCHBIE)  MIIOCKME  4YepTeXxm U3  PUCYHKOB  MPOCTbIX
00BbEMHbLIX huryp: Bug ceepxy, cOOKy, CHU3Y; CTPOUTb CEYEeHUS Ten BpaLleHus.

M3BnekaTtb, WHTepnpeTupoBaTb W npeobpasoBbiBaTb MHGpOpMaUuo o
NPOCTPAHCTBEHHbIX reoMeTpudeckmx durypax, npeacTaBfeHHYI0 Ha YepTexax u
PUCYHKaX.

OnepupoBaTb NOHATUEM BEKTOP B NPOCTPAHCTBE.

BbINONHATL OENCTBUS  CIOXEHUSI BEKTOPOB, BblYMTAHWA BEKTOPOB WU
YMHOXEHUS BEKTOpa Ha Yn1Cno, OO BbACHATb, KAKMMU CBOMCTBaMU OHM 0briagator.

MpuMeHATbL NpaBuno napannenenuneaa.

OnepupoBaTb MNOHATUSIMU: OEKAPTOBblI KOOPAWHATbI B MNPOCTPAHCTBE,
BEKTOpP, MOAYyNb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOpAWHATbl BEKTOpa, Yron
MeXay BeKTopamu, cKansgpHoe MNpou3BedeHNEe BEKTOPOB, KOSIMHeapHble W
KOMMaHapHble BEKTOPbI.

HaxoanTb CymMMy BEKTOPOB M MNPOU3BEAEHME BEKTOPA Ha YUCO, Yron
MeXay BeKTopamu, cKanspHoe npousBefeHue, packnagbiBaTb BEKTOP MO ABYM
HeKonnMHeapHbIM BEKTOPaM.

3apaBaTb NIIOCKOCTb YPaBHEHMEM B LEKAPTOBOW CUCTEME KOOPAUHAT.

MpuMeHATb reomeTpuyeckne akTbl ONS peleHuUss CTepeoMeTpPUYEeCKnX
3agad, npegnonaralOwmMx HECKONbKO LWaroB pelleHusi, ecrnv  ycnoBus
NPUMeHEeHUs 3aaaHbl B ABHOW hopme.

PewaTtb npocTtenwmne reomeTpuyeckne 3agadm Ha NpuMeHeHne BEKTOPHO-
KOOpPAWHATHOro MeToaa.

PewaTb 3agaunm Ha [okasaTenbCTBO MaTeEMaTUYECKUMX OTHOLLUEHUA W
HaxoXOeHne TreoMeTpuUdecknx BenuMYMH no obpasuam wunm  anroputmam,
NPUMEHSST U3BECTHble MeTOoAbl MPU pelleHUn CTaHO4apTHbIX MaTeMaTU4eCKUX
3agau.

MpuUMeHATb npocTenwmne nporpaMmmHble cpeactBa W - 3NEKTPOHHO-
KOMMYHUKaLNOHHbIE CUCTEMbI NPU PELLEHNN CTEPEOMETPUYECKNX 3a4au.

MpuBOANTL NPUMEpPbI MaTeMaTU4YeCKMUX 3aKOHOMEPHOCTENW B npupoae u
XW3HK, pacno3HaBaTb NPOSIBIIEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

[MpUMEHATb NONyYeHHble 3HAHUSA Ha NPaKTUKEe: aHanuM3npoBaTb pearibHble
cuTyauum u NPUMEHATb U3YyYeHHble MOHATUS B MNpoLecce Mnoucka peLleHus
MatemaTMyeckn copMynmpoBaHHOW npobriembl, MoLenupoBaTb pearbHble



Cutyaunnm Ha 4HA3blke TreomMeTpun, uccrengosatb MOCTPOEHHble MoAeNn C
MCnonb3oBaHMEM TeOMETPUYHECKNX NOHATUIN U TEeopem, annaparta anre6pb|;
pewaTtb npakTn4eckme 3agayvn, CBA3aHHble C HaXOXAOEHUEM TreoMeTpUnyHeCcKnx
BEJTNYNH.



TEMATUYECKOE NMNMAHUPOBAHUE

10 KNNACC
KonunyectBO 4yacos ANEeKTPOHHbIE
Ne HanmeHoBaHue pa3aenoB u ndpoBbie
n/n TeMm nporpaMMblp 3 Bcero Kontponkheie [paktuueckue E)L:Sp(gsoaaTeLbele
paboTbl paboTbl pecypehl
1 BeeneHne B ctepeomeTputo 10 Bubnuoreka LIOK
https://m.edsoo0.ru/1c209e37
[MpaMble 1 NNOCKOCTU B
5 NPOCTpPaHCTBE. 12 1 Bubnnoteka LJOK
MapannenbHOCTb NPSMbIX U https://m.edso0.ru/1¢c209e37
NMOCKOCTEN
3 nepHeHﬂ,MKijﬂpHOCTb NPsIMbIX 12 bubnuoteka LJOK
N NIOCKOCTEN https://m.edsoo0.ru/1¢c209e37
4 Yrnbl Mexgy npsambiMn U 10 1 Bubnnoteka LJOK
NSIOCKOCTAMM https://m.edsoo0.ru/1¢c209e37
bubnuoteka LJOK
> MHororpaHHuki 1 1 https://m.edslc;lo.ru/10209e37
. bubnuoteka LJOK
6 OBwBEMBI MHOTOrPaHHKOB 9 1 https://m.edslcglo.ru/10209e37
- [MoBTOpEHME: ceveHuns, 4 1 Bubnuoteka LJOK
PaCCTOAHUSA U yrhbl https://m.edso0.ru/1c209e37
OBLEE KOJIMYECTBO HACOB 1O 63 5 0

NMPOIrPAMME
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11 KINNACC

HamnmeHoBaHue pa3genos
M TeM nporpamMmbl

Tena BpalleHns

O6BbEMbI TEN

BekTopbl U kKOOpAMHATLI B
MPOCTPaHCTBe

MoBTOpeHne, o6obLeHne,
cuctemMaTmsauunsa 3HaHUn

OBLLEE KOJIMYECTBO YACOB MO

NMPOrPAMME

KonuyectBO 4YacoB

B KoHTponbHbIe

cero

paboTbl
12

5 1

10 1

7 1

34 3

MpakTnyeckue
paboTbl

ANEeKTPOHHbIE
(uncppoBblie)
obGpasoBaTenbHble
pecypchl

Bubnuoteka LJOK
https://m.edso0.ru/1c209e37

Bbubnunoteka LJOK
https://m.edso0.ru/1c209e37

Bbubnunoteka LJOK
https://m.edso0.ru/1c209e37

Bbubnunoteka LJOK
https://m.edso0.ru/1c209e37



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




NOYPOYHOE NNAHUPOBAHUE

10 KINTACC
Ne KonuyectBO 4acoB HdaTa ANeKTpPoHHbIe undpoBble
n/ Tema ypoka Bcer KoHTponbHbI MpakTnyeckn MU3y4YeHu obGpa3oBaTtenbHble
n o e paboTbl e paboTbl A pecypchbl
OcCHOBHble NOHATUA
CTEPEOMETPUUN: TOYKA,
npsmMasi, NNOCKOCTb,
NPOCTPaHCTBO.
e i Suoruorera LOK
i 1 https://m.edsoo.ru/aecc77c
PUCYHKaX: q
n3obpaxeHuns =
NnocKocTen,
napannenbHbIX
NpSMbIX (OTPE3KOB),
cepeaunHbl oTpeska
[MNoHnaTus:
nepecekatuwimecs Bbubnuoteka LJOK
NIOCKOCTN, 1 https://m.edsoo.ru/2d8a9c9
nepecekatrumecs 9
npsiMasi n NNOCKOCTb
[MNoHnaTus:
nepecekarowmecs Bubnuoteka LLIOK
NIOCKOCTN, 1 https://m.edsoo.ru/db685e7
nepecekatrumecs 3
npsiMasi n NNOCKOCTb
3HaKOMCTBO C Bubnunoteka LIOK
MHOrorpaHHuKamu, 1 https://m.edso00.ru/a63959e

n3obpaxeHue

d



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

MHOFOrpaHHMKOB Ha
PUCYHKaX, Ha
NPOEKLMNOHHBIX
yepTexax

HavanbHble cBeaeHus
o Kybe n nupamuge,
NX Pas3BEPTKU U
moaenun. CevyeHus
MHOrOrpaHHUKOB

HavanbHble cBegerHus
o kybe 1 nupamuge,
NX PasBEPTKN U
moaenun. CevyeHus
MHOrOrpaHHUKOB

MoHaTMe 06
akcmomMaTn4eckom
NOCTPOEHUN
cTepeomeTpumn:
aKcuombl
CTEPEOMETPUN U
cneacTBUA U3 HUX

Bubnnoteka LJOK
https://m.edso00.ru/b30dff38

bubnuoteka LJOK
https://m.edso0.ru/3d8ffd32

Bbubnuoteka LJOK
https://m.edso0.ru/Occ5c4fe

NoHaTHe 00
akcmomaTu4eckom
NOCTPOEHUN
CTEPEOMETPUN:
aKCUOMbl
CTEPEOMETPUN U
CcneacTBuA U3 HUX
MoHaTMe 06
akcMomMaTU4eCcKoMm
NOCTPOEHUN

Bubnnoteka LJOK
https://m.edso00.ru/239c8cb
4

Bubnnoteka LJOK
https://m.edso0.ru/65¢c6b10
6



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
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

CTepeoMeTpUu:
aKCMOMBbI
CTEpeoMeTpUn 1
CNEeACTBUSA U3 HUX

10

MoHaTme 06
aKkcMomMaTU4eCcKoMm
NOCTPOEHUN
cTepeomeTpuu:
aKCUOMbI
CTEPEOMETPUN U
CNneacTBuSA U3 HUX

Bubnunoteka LJOK
https://m.edso0.ru/258fc245

11

B3anmHoe
pacrnonoXxeHune
NPSAMbIX B
NPOCTPaHCTBE:
nepecekatowpmecs,
napannesnbHble U
cKpelymBatowmecs
npsimble

bubnuoteka LJOK
https://m.edso0.ru/1a2520f6

12

13

MapannensHOCTb
NPAMBIX N NSIOCKOCTEN
B MPOCTPaHCTBE:
napannesibHble
npsMble B
NPOCTPaHCTBE;
napannesibHOCTb TPEX
NPAMbIX

MapannenbHOCTb
NPSAMbIX U NITOCKOCTEN
B MPOCTPaHCTBE:
[MapannenbHOCTb

Bubnnoteka LJOK
https://m.edsoo0.ru/93ad36b
3

Bubnnoteka LJOK
https://m.edsoo.ru/eeld19b
9



https://m.edsoo.ru/258fc245
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

NPAMOM N NSIOCKOCTU

Yrnbl C

Bubnnoteka LJOK

14 coanpaBneHHbiMy https://m.eds00.ru/9f4071b9
CTOpOHamu

15 Yron mexagy npsimbiMu Bubnnoteka LJOK
B NPOCTpPaHCTBE https://m.edsoo.ru/fe733862
Yron mexagy npsimbiMu Bubnmoreka LIOK

16 https://m.edsoo0.ru/2935a9a
B MPOCTPaHCTBE 0
MapannenbHOCTb

17 NMOCKOCTEMN: Bubnnoteka LJOK
napannesibHble https://m.edsoo.ru/2e18f255
NAOCKOCTH
Csonctea Bubnnoteka LJOK

18 napannesibHbIX https://m.edsoo.ru/e504d65
NSIOCKOCTEMN 6
MpocTenine
NPOCTPAHCTBEHHbIE Bubnuoteka LUOK

19 dourypsbl Ha https://m.edsoo.ru/4a28dc0
NMOCKOCTU: TeTpaaap, 2
Ky6, napannenenunes,

20 MocTpoeHne ceyeHumn Bubnmoreka LIOK

https://m.edso0.ru/1d434d0f
21 MocTpoeHne ceyeHunmn Bubnmoreka LIOK
https://m.edsoo.ru/ec26fe5d

KoHTponbHasa paboTta
no Teme "lMpamble n Bubnuoteka LLIOK

22 NOCKOCTU B https://m.edsoo.ru/9a0a9e5

NPOCTpaHCTBe.
MapannenbHoCTb

6



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
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/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56

npAMbIX U

nfockocten"
[MepnengmkynapHoOCTb
| o et Gusruorera LOK
https://m.edsoo.ru/b19f6a5d
npsmMble B
NpoCTpaHCcTBE
E;);aMnbjlleeanble n Bubnmoreka LIOK
24 https://m.edsoo.ru/0acl1c9
nepneHanKynsipHble K 5
NOCKOCTHU =
g:;:nbjlleeanble n Bubnmoreka LIOK
25 https://m.edsoo.ru/ba54596
nepneHanKynsipHble K 6
NMOCKOCTH =
26 II'_Ilg[:I)AI':IBeH:;l,VIKyJ'IHpHOCTVI Bubnmoreka LIOK
N https://m.edsoo.ru/f85bfc46
NPSMOWM N NSTIOCKOCTMU
Mpu3Hak Bubnnoteka LJOK
27 nepneHauKynapHOCTU https://m.edso00.ru/79165d1
NPSAMOU M NJSIOCKOCTU 5
Teopema o npamom Bubnnoteka LJOK
28 nepneHanKynspHoOn https://m.edso0.ru/635¢c508
MMNOCKOCTU 7
2 neprenaaynApON GuSnmoTexa LIOK
https://m.edsoo.ru/bd3745f8
NOCKOCTU
Teopema o npsamom Bubnuoteka LJOK
30 nepneHanKynspHoOn https://m.edso0.ru/7d18834

NIOCKOCTHU

b



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
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/7d18834b
https://m.edsoo.ru/7d18834b

[Mepnengukynsap v
HaKMOHHbIE:
paccTosiHue OT TOYKM

Bubnuoteka LJOK

31 https://m.edso0.ru/33c477d
[0 NSIOCKOCTMU, 3
pacctosiHue oT =
NPSAMOWN A0 MIOCKOCTH
MepneHavkynsap m
HaKMOHHbIE:
32 pacCTOAHME OT TOYKMU Bubnnoteka LJOK
[0 NSIOCKOCTMU, https://m.edsoo.ru/66fefadd
paccTtosiHue oT
NPSAMOW A0 MIOCKOCTH
MepneHavkynsp u
HaKIOoHHbIE- Bubnnoteka LJOK
33 PacCTOARNE OT TOHKN https://m.edsoo.ru/a5b7b8e
[0 NOCKOCTMW, 3
paccTosiHue oT =
NPSAMOW A0 MNOCKOCTH
MepneHavkynsp n
HAKIOHHBIS. Bubnnoteka LJOK
34 PACCTOAHNE OT TOHKM https://m.edsoo.ru/dbee22b
[0 NSIOCKOCTMU, c
paccTosiHue oT c
NPSAMOW A0 MIOCKOCTH
Yrnbl B NpOCTPaHCTBE: Bubnuoteka LLIOK
35 yron mexay npsiMmon u https://m.edsoo0.ru/6b61b2b
NSIOCKOCTbHO 4
BYIPaHHbIN yr
36 ﬁm:e%ibm yrgnon, Bubnmorexa LIOK
https://m.edsoo.ru/5fa0b3ce
ABYrpaHHOro yrna
37 [ByrpaHHbIv yron, Bubnuoteka LIOK



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
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

NNHEWHbIN yron
ABYrpaHHOro yrra

https://m.edsoo.ru/c7c777e
d

aokETa: MK GuGnmoTexa LIOK

38 ' https://m.edsoo.ru/ec3e2da
NepneHANKyNApHOCTM 3
ABYX MNNOCKOCTEMN =
iy Gusruorera LOK

39 ) https://m.edsoo.ru/ed9e2a8
NepneHANKyNApHOCTM o
ABYX MIIOCKOCTEN =
g Gusruorers LOK

40 ' https://m.edsoo.ru/ba75dc5
NepneHanKynapHoOCTH =
ABYX MIOCKOCTEN -
Teopema o Tpéx Bubnunoteka LJOK

41 https://m.edsoo.ru/e4972cd
nepneHaukynspax c
Teopema o Tpéx Bubnunoteka LJOK

42 https://m.edsoo.ru/52188a7
nepneHaukynspax d

43 Teopema o Tpex Bubnnoteka LJOK
nepneHgukynapax https://m.eds00.ru/9f246736
KoHTponbHasa paboTa
no Temam

s | EEeHAMKYTApHOCT BuGnoTera LIOK

cn n https://m.edsoo.ru/5b971ef3

nnockocten" n "Yrnbi
Mexay npsaMbIMU U
nnockoctamm"

45 MoHaTHne Bubnuoteka LJOK



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
https://m.edsoo.ru/5b971ef3

MHOrOrpaHHuKa,
OCHOBHbIE 3M1IEMEHTbI
MHOrorpaHHuKka,
BbIMYKIblE U
HEeBbINYKMble
MHOTOrpaHHMKW;
pa3BepTka
MHOrOrpaHHuKa

https://m.edso0.ru/2d24e87
3

I'Ipvlsma: N-yrornbHasa
npm3mMa,; rpaHmn n
OCHOBaHUA MNMPU3Mbl;

Bubnunoteka LJOK

46 npsiMas U HakfOHHas https://m.edsoo.ru/b4ad63a
npu3ambl; GokoBas u d
nofnHasa NnoBEpPXHOCTb
NpU3mbl
E;ﬁﬁg;ﬁ;i:t?;ﬂ’ Bubnnoteka LJOK
47 https://m.edsoo.ru/8a7be68
napannenenunes u 3
ero CBOMcTea =
Mupamupa: n-
yrofnbHas nupamuaa,
rpaHn U OCHOBaHue
48 nMpamuibl; 6okoBas u Bubnuoteka LLIOK
nosiHasi NMOBEPXHOCTb https://m.edsoo.ru/fblcd0a5
nMpamuibl;
npaBunbHas u
ycevéHHas nupamunga
Eﬁgfgﬁﬁﬁm Bubnunoteka LIOK
49 ' https://m.edso0.ru/074c886

NOHATKE NpaBUSIbHOIoO
MHOIOrpaHHuKa;

S



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

npaBuIibHas NpMama u
npasunbHas
nupamuaa;
npaBuIibHas
TpeyronbHas
nupamuaga u
npaBUSTbHbIN
TeTpasagp; Kyb

50

MpeactaBneHne o
npaBUbHbIX
MHOrOrpaHHuKax:
OKTa’ap, Ao4ekasaap u
nkocaagp.

Bubnnoteka LJOK
https://m.edsoo.ru/a0fdd5bf

51

52

CummeTpus B
NpOCTpaHCTBe:
CMMMETpPUS
OTHOCUTENBHO TOYKM,
NPSIMON, NSTIOCKOCTW.
ONeMeHThI
CMMMETPpUM B
nMpammgax,
napannenenunegax,
npaBuIbHbIX
MHOrorpaHHuKax

Bbluncnexue
3NEeMEeHTOB
MHOrOrpaHHMKOB:
pébpa, anaroHanu,
yrnbl

Bubnunoteka LJOK
https://m.edsoo.ru/b9e777d
9

Bubnuoteka LLIOK
https://m.edsoo.ru/6cdbecef

53

Mnowanb 6okoBoOM
NOBEPXHOCTU 1

Bubnuoteka LJOK
https://m.edso0.ru/37d8415



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

NOSTHOW MOBEPXHOCTU
NPSIMON MPU3MbI,
nnowanb OCHOBAHUMN,
Teopema 0 6okoBON
NOBEPXHOCTU NPSIMON
npu3mMbl

Mnowaab 6okoBoOMN
NMOBEPXHOCTU U

I~

Eozgaﬁ:zc;;” Bubnnoteka LJOK
54 P https://m.edso0.ru/5603e30
nMpammngbl, Teopema b
0 nnowagm 6okoBomn =
NOBEPXHOCTM
YCEYEHHOM Nnpamuabl
. Kowrponuuan padora suGnmorera LIOK
" " https://m.edsoo.ru/a95f5c04
MHororpaHHuKn
Bubnnoteka LJOK
56 MoHATMe 06 0ObEME https://m.edsoo.ru/7ad0020
b
Bubnnoteka LJOK
57 O6BEM nupamnapbl https://m.edso0.ru/235171b
3
; Bubnuoteka LJOK
58 OBBEM MMpamuab https://m.edsoo.ru/f47dfefd
Bubnuoteka LJOK
59 O6BEM nupamnapbl https://m.edsoo0.ru/79c1031
2
60 O6bém nnupammabl Bubnuoreka LIOK

https://m.edsoo.ru/2faadc3f



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
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/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f

Bubnnoteka LJOK

61 O6BLEM NpM3MmbI https://m.edso0.ru/7985360
8
Bubnuoteka LJOK
62 O6BLEM NpM3MmbI https://m.edsoo0.ru/1e05389
0
; Bubnuoteka LUOK
63 Obrem npusmel https://m.edso0.ru/482d3f51
KoHTponbHasa paboTta Bubnunoteka LJOK
64 no teme "O6bLEMBI https://m.edso0.ru/28a6573
MHOrorpaHHuKoB" C
[MoBTOpPEHME,
moromemaaLs GuBnmoTera LIOK
65 - https://m.edsoo0.ru/098beda
3HaHuK. NocTpoeHne d
CEeYEeHNN B =
MHOrOrpaHHuKe
[MoBTOpEHNKE,
ob6obLieHne
cuctemaTmlaums
3HaHUN. BblynucnexHue
PACCTOAHNN: MEXHy Bubnuoteka LLIOK
66 ABYMA TOqKaMM’VOT https://m.edsoo.ru/f7792ba9
TOYKM OO NPSMON, OT
TOYKM OO0 NIMOCKOCTH,
Mexay
CKpeLymBaoLwmmMmcs
NpPSAMbIMA
WTorogas Bubnunoteka LIOK
67 https://m.edsoo.ru/b9146bc

KOHTponbHas paboTa

0



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

MoBTOpEHME,
ob6obLieHne
cucrtemaTmnsaums
3HaHWN. Bbluncrnenme
YrIioB: Mexay
cKpelimBarowmmMmnca 1
NPSAMbIMU, MEXAY
npsaMou u
MIOCKOCTbIO,
ABYrPaHHbIX Yrnos,
YyrnoB mMexay
NIOCKOCTAMM

68

Bubnuoteka LJOK
https://m.edso0.ru/56765e8
b

OBLWEE KOJINYECTBO

UACOB MO MPOrPAMME 68



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

11 KINNACC

KonuyecTBO 4acoB

ANeKTpPoHHbIe undpoBbIe

Ne Tema ypoka KoHT n Rara obpa3soBare
n/n Beero ponbHbIe pakTuyeckue 3yueHms pasoBartenbHble
paboTbl paboTbl pecypchbl
Cdepa v wap:
1 EEZ-II\-A%T%?LI}IT'%)Eaﬂb 1 Bubnuoteka LJOK
’ https://m.edso00.ru/0341bc2b
NMOBEPXHOCTU
chepbl
B3aumHoe
pacrnonoXxeHune
5 chepbl 1 NNIOCKOCTY; 1 Bubnuoteka LJOK
KacaTtenbHas https://m.edsoo.ru/bed12a43
NSIOCKOCTb K chepe;
nrowanb cgepsbl
N306paxeHne
3 ccepbl, Wapa Ha 1 Bubnnoteka LJOK
NSIOCKOCTW. https://m.edso0.ru/bc15f7{2
CeyeHus wapa
LinnuHapuyeckas
NMOBEPXHOCTb,
4 agﬁaaﬁgwqmeecmﬁ 1 Bubnuoreka LIOK
https://m.edso00.ru/6054b8cl
NMOBEPXHOCTU, OCb
LUMNUHAPUYECKOMN
NMOBEPXHOCTU
LUunnnngp:
5 OCHOBaHUS 1 1 Bubnuoteka LLIOK
bokoBas https://m.edso00.ru/188f6216

NMOBEPXHOCTb,



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

obpasyoLias n ocb;
nnowagb 60koBon n
NonHoun
NOBEPXHOCTM

N3o0paxeHne
UunuMHapa Ha
NAOCKOCTMW.
PasBépTka
uunmHgpa. Ceyenms
uunuHapa
(nnockocTblo,
napansnesnibHon unm
nepneHanKynsipHOM
OCW UMnNuHapa)

Bubnnoteka LJOK
https://m.edsoo0.ru/016e25eb

KoHun4yeckas
NOBEPXHOCTD,
obpasytoLine
KOHUYecKou
NOBEPXHOCTU, OCb 1
BepLuMHa
KOHUYecKkoun
NOBEPXHOCTU

Bubnuoteka LJOK
https://m.edsoo.ru/c94ba09b

KoHyc: ocHoBaHue 1
BEPLUUNHA,
obpasytoLias n ocb;
nnowanb 60KoBow n
NosfHomn
NOBEPXHOCTM

Bubnnoteka LJOK
https://m.edso00.ru/897dd3b2

Y CeUYEHHBbIN KOHYC:
obpasytoLne un
BbICOTa; OCHOBaHMUS

Bubnuoteka LJOK
https://m.edsoo0.ru/1468bab3



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

1 bokoBad
NMOBEPXHOCTb

N306paxeHne
KOHyCca Ha
MIOCKOCTMW.
PasBépTka KoHyca.
CeueHuns KoHyca

Bubnnoteka LJOK

10 (nnockocTbIo, - https://m.edsoo.ru/0Obdelbe8
napannenbHomn
OCHOBaHWUIO, U
MIOCKOCTbIO,
npoxoasilen yepes
BEPLUMHY)
11 ESZSZ:%M; Ten Bubnnoteka LJOK
https://m.edsoo0.ru/3cefl0e5
MHOrOrpaHHUKOB
MHororpaHHuK,
OMUCaHHbIN OKOJ10
12 cchepsbl; cdepa, Bubnnoteka LJOK
BMMcaHHasa B https://m.eds00.ru/0b136158
MHOrFOrpaHHUK Unn B
Teno BpaweHms
MoHaTmne 06
13 06bEMe. OCHOBHbIE Bubnuoteka LLOK
cBoKcTBa OOBEMOB https://m.edsoo.ru/26a03fb7
Ten
14 O6béM unnmHapa, Bubnnoteka LJOK
KOHyca https://m.edso0.ru/5513d87b
15 O6bém wapa un Bubnuoteka LLIOK

nnowanb cdepbl

https://m.edsoo.ru/d189bde2



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

MopobHble Tena B

NPOCTPaHCTBE.
16 EA:ZZTAI;/O;%ZT;'MMM Bubnnoteka LJOK
8 https://m.edso0.ru/810cfleb
NOBEPXHOCTEWN,
ob6bEéMamm
NOAOOHbIX TEN
KoHTpornbHas
17 paboTa no temam Bubnuoteka LJOK
"Tena BpawieHunsa" n https://m.edsoo.ru/4a33a8ab
"Ob6bembl TeN"
18 | onoemormue GuGnmoTexa LIOK
https://m.edsoo.ru/5caefclb
NpoCTpaHCTBE
19 g;g;(;HHMMeeM Bubnnoteka LJOK
https://m.edso0.ru/23f4f089
BEKTOPOB
20 YMHOXeHne Bubnnoteka LJOK
BEKTOpa Ha 4Ymncno https://m.edsoo.ru/dee379eb
PaanoxeHune
BEKTOPA M0 TPEM Bubnuoteka LJOK
21 HekomnnaHapHbLIM https://m.edsoo.ru/a28fd74e
BekTopam. [Npasuno
napannenenuneaa
PelweHune 3apauv,
p | e, Sutoresa LOK
. - https://m.edso0.ru/5a827900
npaswun 4eNCTBUi C
BEKTOpaMM
23 KoopauHaTHo- Bubnnoteka LJOK



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

BEKTOPHbIN MeTo[,
npu peLeHnm
reomMeTpuyecknx
3agav

https://m.edsoo.ru/d3alfe30

24

25

26

27

28

MpamoyrosibHagda
cucTema KoopamHaTt
B MPOCTPaHCTBE.
KoopauHaThl
BEKTOpAa.
MpocTenwme
3ajauv B
KoopAnHaTax

Yron mexagy
BEKTOpaMMW.
CkansapHoe
nponseeneHune
BEKTOPOB

BblumcrneHune yrnos
Mexay NpsMbIMA 1
NOCKOCTSAMM

KoHTpornbHas
paboTa no teme
"BekTopbl 1
KoopauHaTbl B
npocTpaHcTee"

MoBTOpPEHME,
0606LeHne u
cucrtemaTmlaums
3HaHMN. OCHOBHbIE

durypsl, akTbl,
TeopeMbl Kypca

Bubnnoteka LJOK
https://m.edso0.ru/48db7058

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

Bubnnoteka LJOK
https://m.edsoo.ru/8efbe78e

Bubnuoteka LJOK
https://m.edsoo.ru/77c22fc5

BubnuoTteka LJOK
https://m.edsoo0.ru/1780basd



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

nnaHMMeTpun

29

30

MoBTOpEHME,
0606LeHne u
cuctemaTmlaums
3HaHun. OCHOBHblE
dourypsl, pakTbl,
TeopeMbl Kypca
nnaHMMeTpum

[MoBTOpEHME,
ob6obLeHne u
cucrtemaTmnalaums
3HaHUN. 3aga4n
NNaHUMETPUN 1
MeToabl NX
peLleHns

BubnuoTteka LJOK
https://m.edso0.ru/078cd184

Bubnuoteka LJOK
https://m.edsoo.ru/7491efe0

31

[MoBTOpPEHME,
obobLieHne u
cuctemaTmsayus
3HaHMn. 3agaun
NNaHMMEeTPUn n
MeToabl NX
peLeHuns

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

32

MoBTOpEHNKE,
o606LeHne n
cucTtemaTusaums
3HaHuin. OCHOBHbIE
dourypsl, akTbl,
TeopeMbl Kypca
cTepeoMeTpun

Bubnnoteka LJOK
https://m.edsoo.ru/74b2ad91

33

NTorosasa
KOHTpOsnbHas

Bubnnoteka LJOK
https://m.edsoo.ru/ec24dfc2



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

paboTa

34

MoBTOpEHME,
0606LeHne u
cuctemaTmlaums
3HaHUN

OBLLEE KOJIMYECTBO
YACOB 10 MNMPOIrPAMME

34

Bubnnoteka LJOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/f465d10e




NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kop

npoBepsemMoro
pe3ynbTaTa

NMpoBepsemble npegMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OOpa3oBaTesibHON NporpamMmMbl cpeaHero
obuwero obpaszoBaHus

7
7.1

7.2

7.3

7.4

7.5

leomeTpus

OnepupoBaTb NOHATUSAMU: TOYKA, NPsSIMasi, NITOCKOCTb
[MpYMeHATb akCMOMbI CTEPEOMETPUM N CNESCTBUS U3 HUX
NPy peLLeHnn reomeTpudecknx 3agau

OnepupoBaTb MNOHATUSMUA: napannenbHoCTb n
nepneHAnKYNAPHOCTb NPSAMbIX U MAOCKOCTEN
KnaccudunumpoBaTb B3auMHOE pacrosiokeHne NpsiMbiX U
MAOCKOCTEN B NPOCTPAHCTBE

OnepupoBaTb MOHATUAMMW: ABYrpaHHbIA  Yrof, rpaHu
ABYrpaHHoro yrna, pebpo AByrpaHHOro yrna, SIMHEeNHbIN
yron [ABYrpaHHOro yrna, rpagycHas mepa ABYrpaHHOro
yrna

7.6

OnepupoBaTb MNOHATUSMWU: MHOFOFPaHHWK, BbINYKMbIA W
HEBbINYKNbIA MHOrorpaHHuK, 3neMeHTbl MHOrorpaHHuKa,
NpaBWIbHbIA MHOFOrpaHHMK

7.7

7.8

PacnosHaBaTtb OCHOBHbIEe BUAbl MHOrorpaHHMKOB
(nmpamnga, npusma, NPSIMOYrofbHbIN Napannenenunes,
Ky©b)

KnaccunpuumpoBatb MHOrorpaHHukn, Bolbupasi OCHoBaHUS
ans  knaccudukauum - (BbINyKNble U HEBbINYKMble
MHOIorpaHHumKu, rnpaBurbHble MHOIorpaHHMKU, npAamMbie 1
HaKIOHHbIE NMPU3Mbl, napannenenmnep,bl)

7.9

OI'IepI/IpOBaTb NOHATUAMU. CeKyLlada NIOCKOCTb, Ce4vYeHue
MHOrorpaHHmMKOB

7.10

Ob6bacHATb npuHUUMbI NOCTPOEHNA CeYEHUN
MHOrorpaHHuKoB, UCnosb3yd MeTod clenoB

7.11

7.12

CTponTtb cevYeHnss MHOrorpaHHMKOB MeETOAOM Creaos,
BbINOSTHATL (BbIHOCHbBIE) MIIOCKME YEepTexu U3 PUCYHKOB
NPOCTbIX 0O BLEMHBIX PUryp: BUA cBEPXY, COOKY, CHU3Y

PewaTb 3agaun Ha HaxoXOeHWe reoMeTpUYEcKnx
BENMWYMH no obpasuam wunu anroputMam, MpUMEHss
M3BECTHblE aHanuTUYeckue MeTodbl NpU  pPeLleHun
CTaHOapTHbIX MaTeMaTMYyeckux 3afad Ha BblYMCHEeHue
paccTosHUIA MexXay OBYMSI TOYKaMu, OT TOYKMU A0 NPSIMON,
OT TOYKM [0 MMNOCKOCTU, MeXOy CKpeLLuBaoLNMUCS
NPSMbIMU




7.13

7.14

PewaTtb 3agayds Ha HaxoXOeHWe reoMeTpuyecKmx
BENMMYMH no obpasuam wnu anroputMam, MpUMeHss
M3BECTHble aHanuTU4Yeckme MeTodbl NpU  pPeLLeHUn
CTaHOapTHbIX MaTeMaTMYecKMx 3adad Ha BblYMCREHMe
YIMOB MeXdy CKpelUMBaLWUMUCS NPSMbIMKU,  MeXay
NPSIMOM U NNOCKOCTbIO, MeXAy NIOCKOCTAMM, ABYrpaHHbIX
yrrnos

Bblumcnate  06bEMBI M nNOW@AANM  MOBEPXHOCTEN
MHOrorpaHHukoB (nNpuama, nupamuga) ¢ npUMeHeHueMm
dopMy”n, BbIMUCIIATL COOTHOLUEHUA MexXay nnowagsamm
noBepxHocTen, 06 bEmMamm NogobHbIX MHOrOrpaHHMKOB

7.15

7.16

OnepupoBaTb MOHATUSIMU: CUMMETPUS B NPOCTPaAHCTBE,
LEHTP, OCb W MIOCKOCTb CUMMETPUWU, LIEHTP, OCb W
MIOCKOCTb CUMMETPUKN churypsbl

N3BnekaTb, npeobpa3oBbiBaTb W  UHTEPNPETMPOBATbL
MHOPMALMIO O MNPOCTPAHCTBEHHBLIX TEOMETPUYECKMX
durypax, NpeacTaBreHHyo Ha YepTexax 1 pucyHKax

7.17

7.18

7.19

MpuMmeHaTb reomeTpuyeckne akTbl ANA  peLlleHus
CTepeoMeTpUYecknx 3agad, npegnonararomx HEeCKOSbKO
LIaroB peLleHus, ecnn ycroBuUs MPUMEHEeHUs 3afaHbl B
SABHOW dhopme

MpuMeHATb npocTenwne nporpamMmMHble cpeactea WU
3NEKTPOHHO-KOMMYHUKALUMOHHbBIE CUCTEMbI MPU pPeLleHnn
cTepeoMeTpudecknx 3agad

MpuBoAUTL NpUMepbl MaTeMaTUYECKMX 3aKOHOMEPHOCTEN
B NpMpode W XW3HU, pacrno3HaBaTb MNPOSABEHME 3aKOHOB
reoMeTpun B UCKycCcTBe

7.20

11 KINNACC

MpUMeHATb  MNOSlyYEHHble  3HaHWSA  Ha  MpaKTUKe:
aHanuauposaTb pearibHble CUTyauMm W NPUMEHSATb
M3ydeHHble TMOHATUS B MNpouecce MOuCKa pelueHns
MaTteMaTUyecKu chopmynmpoBaHHOM npob6nemsl,
MOAENMPOBaThb pearbHble CUTyaunn Ha si3blke reoMeTpun,
nccrnegoBaTb MOCTPOEHHbIE MOAENU C MCMNoSib30BaHWEM
reoMeTpuyeckux MOHATUN U TeopeM, annapaTta anrebpobl,
pewartb npakTnyeckue 3agayn, CBsi3aHHblE c
HaxoXaeHNeM reoMeTpUYECKUX BENNYUH

Kon
npoBepsieMoro
pe3ynbTaTa

MpoBepsiemble NpeAMeTHbIe pe3ynbTaTbl OCBOEHUS
OCHOBHOM OGpa3oBaTenbLHON NPOrpamMmMbl CpeaHero
obGwero obpaszoBaHus

6

['eomeTpua

6.1

OnepupoBaTh NOHATUAMM: LMNUHAPUYECKAst MOBEPXHOCTb,
obpasylolmne LUNMHOPUYECKON MNOBEPXHOCTW, LMIUHAP,




KOHMW4Yeckasi MOBEPXHOCTb, Obpasylowme KOHNUYECKOM
NMOBEPXHOCTU, KOHYC, cdhepuyeckas NOBEPXHOCTb

6.2

PacnosHnaBaTb Tena BpaweHnsa (LMnNnHApP, KOHYC, cdepa u
wap)

6.3

O6bAcHATbL cnocobbl NoNyYeHUs Ten BpaLleHus

6.4

KnaccnguumpoBatb B3anMHOE pacnonoxeHne cdepbl U
NNOCKOCTU

6.5

OnepupoBaTb NOHATUAMU: LLAPOBOWN CErMEHT, OCHOBaHMWE
CerMeHTa, BblCOTa CErMeHTa, LUapoBOM CroW, OCHOBaHME
LLIAPOBOro CMnosl, BbiCOTa LLAPOBOro Cnos, LWapoBOW CEKTOP

6.6

Bbluncnate 06béMbl M Nnowagn MNOBEPXHOCTEN TeEn
BpaLLLEHUS, reOMETPUYECKNX TEN C NPUMEHEHNEM PopMYn

6.7

6.8

6.9

6.10

6.11

OnepupoBaTb MNOHATUAMWU: MHOrOrpaHHUK, BMUCAHHLIA B
chepy 1 onucaHHbIN OKONO cdepbl, cdepa, BNMCaHHas B
MHOIOrpaHHUK Un Teno BpaLleHus

Bbluncnate COOTHOLLIEHMSA mMexay nnowagsamm
noBepxHoCTeN 1 06bEMamMM NOA0OHbIX Ten

N3obpaxaTb wnlydyaemble Gurypbl OT PpPykmu U C
NPYMEHEHNEM MPOCTbIX YEPTEXHBIX UHCTPYMEHTOB

BbInonHsTb (BbIHOCHbLIE) MITOCKME YEPTEXU U3 PUCYHKOB
NPOCTbIX OOBEMHbLIX Uryp: BUA CBEPXY, COOKY, CHM3Y;
CTPOUTb CEYEHUS TEN BpaLlEeHMUs

N3BnekaTb, WHTEpnpeTMpoBaTb M Npeobpa3oBbIBaTb
MHOPMALMIO O MNPOCTPAHCTBEHHbLIX EOMETPUYECKUX
durypax, NnpeacTaBneHHyo Ha YepTexax 1 pucyHKax

6.12

6.13

6.14

6.15

6.16

6.17

lMpumeHaTb reomeTpuyeckme QakTbl ANA  pelleHus
cTepeoMeTpuyeckux 3agad, npegnonararomx HecKoNbKo
LIaroB pelleHusi, ecriv ycrnosus npuMeHeHUsa 3ajaHbl B
ABHOW popme

OnepupoBaTb NOHATUEM: BEKTOP B NPOCTPAHCTBE

BbInonHATL OENCTBUS CINOXEHUSI BEKTOPOB, BblYUTaHUSA
BEKTOPOB N YMHOXEHMSI BEKTOpa Ha 4YUCIO, OOBACHSATD,
KakuMun cBOMCTBaMW OHW obnagatoT

MpUMeHSATbL NpaBuNO napannenenunesa npu CroXeHUn
BEKTOPOB

Ol'lepI/IpOBaTb NOHATUAMW. [OEKAapTOBbl KOOpAMWHATbl B
NPOCTPaHCTBE, BEKTOpP, MOAOYJlb BEKTOpa, pPaBEHCTBO
BEKTOpPOB, KOOpPAMHATblI BEKTOpa, yrosi Mexay BeKTOpaMWu,
cKandpHoe npomn3BegeHmne BEKTOPOB, KOIJIMHEeapHble W«
KOMMJ1aHapHbl€ BEKTOPbI

HaxoouTb cymmy BEKTOPOB M MPOM3BEAEHME BeKTopa Ha
yucno, yron mexay BEKTOpamu, ckansipHoe
npousBegeHne, packnagbiBaTb  BEKTOp MO ABYM
HEKONJIMHEapPHbIM BEKTOpPaMm




6.18

3agaBaTb NIOCKOCTb YpaBHEHWEM B LEKAPTOBOW CUCTEME
koopauHat

6.19

Pewatb npocrtenwmne reomeTpuyeckme 3agayM  Ha
NPUMEHEHNE BEKTOPHO-KOOPANHATHOIO MeToaa

6.20

PewaTb 3agaunm Ha [okasaTenbCTBO MaTeMaTUYecKUx
OTHOLLUEHUN W HaxOXOEHWEe FeOMEeTPUYECKUX BENUYMH MO
obpasuam wnu anroputmam, MPUMEHSII  M3BECTHbIE
MeTodbl NPWU peLUeHMM CTaHOapPTHbIX MaTeMaTU4eCKUX
3agad

6.21

6.22

6.23

MpumMeHATb nNpocTenwmne nporpaMMHble CcpeacTBa U
3NEKTPOHHO-KOMMYHUKALUNOHHbIE CUCTEMbI MPU pPeLleHnn
cTepeoMeTpudecknx 3agad

MpuBoaAUTL NpUMepbl MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B Npupoae WU XWU3HW, pacrno3HaBaTb MPOsiBIieHMEe 3aKOHOB
reoMeTpumn B UCKycCcTBe

MpMeHATb  nomnyYeHHble  3HaHMA  Ha  NpakTUKe:
aHanuauposaTb pealibHble CUTyauum U NPUMEHNATb
M3y4eHHble TMOHATUS B MNpouecce MNoucka peLleHus
MaTteMaTUyeckn chopmynmpoBaHHOM npobnemsl,
MOLEeNnnpoBaTh peasibHble CUTyauumn Ha S3blke reoMeTpun,
nccnegoBaTb MOCTPOEHHbIE MOAENU C MUCMNOSIb30BaHUEM
reoMeTpuyeckux MOHATUN U TeopeM, annapaTta anrebpbl,
pelaTb npakTuyeckme 3agauu, CBSI3aHHble c
HaxoXaeHNeM reoMeTpUYEeCKUX BENUYUH




NMPOBEPAEMBIE JIEMEHTbI COOAEPXXAHUA

10 KINNACC

Kop
7

NMpoBepseMbIin 3aNeMeHT coaepxaHus

'eomeTpua

7.1

7.2

7.3

OCHOBHble MOHATUS cTepeomeTpun. Touka, npsiMasi, MNNOCKOCTb,
npocTpaHcTBo. [loHATME 06  akcMomaTM4eckoM  MOCTPOEHUM
CTEPEOMETPUN: aKCUOMbl CTEPEOMETPUM U CNEACTBUS U3 HUX

BsanmHoe pacnoroxeHue NPAMbIX B NpOCTpaHCTBe:
nepecekawLlmecs, napannenbHble W CcKpelwimBarLwmecs npsmble.
MapannenbHOCTb  MPSAMbIX WU MIOCKOCTEW B MNPOCTPAHCTBE:
napannesibHble MnpsiMble B MNPOCTPAHCTBE, MapasnnesibHOCTb TPEX
NpsIMbIX,  NapannenbHOCTb  NPSAMOM M MNAOCKOCTU.  Yribl C
COHarnpasrieHHbIMW  CTOpPOHaMW,  yron  Mexagy npambiMM B
npoctpaHcTBe. [lapannenbHOCTb  MNSIOCKOCTEW:  NaparnnerbHble
NSIOCKOCTK, CBOWUCTBA NapannenbHblX nrockocTen. [lpocTtenwmne
MPOCTPAHCTBEHHbIE  (buUrypbl Ha  NMOCKOCTW:  TeTpasgp, Kyb,
Napannenenunen, NoCTpoeHne ceYyeHumn

[MepneHANKYNAPHOCTL MNPAMOM M MAOCKOCTU: NepneHauKynsapHble
npsMble B NpOCTpPaHCTBE, npsMble napannesibHble n
nepneHagukynspHble K MJOCKOCTU, NPU3HaK NepneHauKynspHOCTU
NPSAMON W MNJSIOCKOCTU, Teopema O MNpsMon nepneHAnKYNsSpHOW
MNOCKOCTUW. Yribl B MPOCTPAHCTBE: Yron Mexay npsiMon 1 nioCcKOCTbIO,
ABYrpaHHbIN Yron, NMMHerHbIA yron AByrpaHHoro yrna. NepneHgukynsap
N HaKIOHHbIE: PacCTOsSHME OT TOYKM OO0 MSIOCKOCTU, pacCTosiHMe OT
NpsAMON OO0  MNJIOCKOCTU, MPOeKkuMa  urypbl Ha  MIOCKOCTb.
[MepneHguKynapHOCTb MNMIOCKOCTEN: TMpPU3HAK MepneHguKynsapHOCTU
ABYX Nnockocten. Teopema 0 TPEX NepneHanKynspax

7.4

[MoHATME MHOrorpaHHMKa, OCHOBHblE 9fleMeHTbl MHOrorpaHHuKa,
BbIMYKNble N HEBbIMYKNble MHOrOrPaHHUKKW, pa3BeépTKa MHOrorpaHHuKa.
Mpuama: n-yronbHasa npuama, rpaHu M OCHOBAHWUSA NPU3MbI, NpsSMasa u
HaKMoHHaa npu3Mbl, OOkOBasi M MOMNHAsA MOBEPXHOCTb MPU3MbI.
Mapannenenunen, NPSMOYrofbHbLIW Napannenenunes n ero CBOMCTBA.
Mupamnga: n-yronbHas nupamuaa, rpaHM U OCHOBaHWE nupamMuipbl,
BGokoBas 1 NonHas NOBEPXHOCTb NUpaMuabl, NpaBuibHast U yceYéHHas
nMpammnga. OrnemeHTbl npuaMbl M nupamuabl.  [NpaBunbHblE
MHOTOrpaHHUKKN: MOHATUE MPaBUIbHOMO MHOrFOrpaHHWKa, npaswUIibHas
npusaMa W npaBuNbHas nupamuga, npaBuUNbHas TpeyrosibHas
nMpamMuga W npaBuibHbIM - TeTpasgp, Kyb. [lpeacrtaBneHne o
NpaBUSIbHbIX MHOFOrpaHHUKax: OKTasdp, Ao4eKasdp W ukocasgpyrve
CeyeHuns npusmbl U NnUpamuabl

7.5

CMMMeTpVIﬂ B TMpOCTpaHCTBE. CUMMETPUA OTHOCUTEJSIbHO TO4YKN,
I'IpFlMOI?I, MIMOCKOCTMW. OnNeMEHTHI CMMeTpUmn B nmMpamMmmaoax,
napannenenuneaax, npaBuUiibHbIX MHOIrorpaHHuUKax




7.6

7.7

BbluncneHne anemeHTOB MHOrorpaHHuKOB: péGpa, avaroHanu, yrnibl.
Mnowangb OOKOBOWM MOBEPXHOCTU W MOMHOM MNOBEPXHOCTU MNPAMOWN
Npu3mbl, NMoOWaAb OCHOBaHWKW, Teopema O OGOKOBOW MOBEPXHOCTU
npsimon npuambl. [nowagb G0KOBOM MNOBEPXHOCTM M MOBEPXHOCTU
npaBuUnbHOM NMpamMuabl, Teopema O nIowaan YyCe4eHHOM nupammabl.
MoHsTMe 006 06bEMEe. O6BbEM Nupamnabl, NPU3MBbI

MopobHble Tena B npoctpaHcTBe. COOTHOLLIEHNST Mexay nnoLwiagsamMm
noBepxHoCTen, 06 bEMamm NoAobHbIX Ten

11 KITACC

Koa

MpoBepsieMbI 3NIeMEHT coaepXaHus

6

6.1

feomeTpus

LiunnHgprnyeckaa noBepxHOCTb, OOpasywwme  UMNMHAPUYECKON
MOBEPXHOCTM, OCb  LUMAMHOPWUYECKOW noBepxHOCTW.  LunuHap:
OCHOBaHus 1 HGokoBas NMOBEPXHOCTb, OOpasywwas 1 ocb, nnowanb
BGOKOBOM 1 NOSTHOM NOBEPXHOCTU

6.2

KoHnueckas noBepxHOCTb, 0OpasyloLlime KOHMYECKOM MNOBEPXHOCTMU,
OCb W BepLUIMHA KOHMYECKOM MNOoBEepXHOCTU. KOHyC: OcCHOBaHWe w
BeplnHa, obpasywwas u ocb, nnowagb OOKOBOM W MNOSHOWM
MOBEPXHOCTU. YCEYEHHbIN KOHYC: 0bpasyloLme 1 BbiICOTa, OCHOBaHMS
n GokoBasi MOBEPXHOCTb

6.3

6.4

6.5

6.6

Cdepa v wap: ueHTp, paguyc, anameTp, nnowagb MNOBEPXHOCTU
chepbl. BzanmHoe pacnonoxeHue cdepbl U NIOCKOCTU, KacaTenbHas
NSIOCKOCTb K chepe, nnowanb cqepsbl

N306paxeHne Ten BpaleHUsa Ha NrockocTu. PassépTka unnuHapa u
KOHyca

KomOuHaumm Ten BpaweHuMs M  MHOrorpaHHuKoB. MHOrorpaHHuK,
OMUCaHHbLIN OKOMO cdepbl, cdepa, BNUCaHHAA B MHOMOrpaHHUK, unm
Teno BpaLeHus

MoHaTne o6 ob6bEMe. OcHOBHble cBoWcTBa 06bEMOB Ten. Teopema
06 06bEMe NpAMOYronbHOro napannenenuneaa u CrneacTeus U3 Heé.
O6bém unnmHgpa, koHyca. O6bEM Wwapa v nnowagb cgepobl

6.7

MopobHble Tena B npocTpaHcTBe. COOTHOLWEHUA Mexay nrowaasmm
noBepxHOCTeN, 00 bEMamMn NOAOOHbLIX TEN

6.8

CeyeHnsa uunuHapa (napannenbHO W MEpneHaMKynsapHO  ocu),
CeyeHusi KoHyca (naparnnenbHOe OCHOBaHMIO M Mpoxogsiiee 4yepes
BEPLUMHY), CEYEHUs LWapa

6.9

BekTop Ha nnockoctM 1M B npocTtpaHcTee. CrnoxeHue U BblUUTaHUE
BEKTOPOB. YMHOXEHMe BeKTopa Ha 4ucno. PasnoxeHue BekTopa Mo
TPEM HeKoMMnaHapHbIM BekTopam. [lpaBuno napannenenuneaa.
PelweHve 3apay, CBA3aHHbIX C MPUMEHEeHWeM npasuin OeACTBUA C
BEKTOpamu

6.10

[MpsimoyronbHas cuctema koopauHaT B npocTpaHcTee. KoopauHaThl




BekTopa. [lpoctenwme 3agaum B KoopauHatax. Yron wmexay
BekTopamn. CkansapHoe npounsBedeHne BeKTopoB. BbluncneHune yrnos
Mexay MpsMbIMKM W NIIOCKOCTAMU. KOOpAMHATHO-BEKTOPHbLIN MeTo.
npw peLleHnmn reoMeTpudeckmx sagau



NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEAHEIO OBLUEITO OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsiemble Tpeb6OBaHUA K NpeaMeTHbIM
pe3ynbTaram 0CBOEHUS OCHOBHOM Oobpa3oBaTenibHOMN
nporpamMmmbl cpeaHero oouwero oopasoBaHus

BnageHve wmeTogamm gokasaTenbCcTB,  anroputMamu
pelleHns 3agay; yMeHne opmMynupoBaTb 1 onepupoBaTb
MOHATUAMMU: onpeaeneHue, akcuoma, Teopema,
CnefcTBMe,  CBOWCTBO,  MpWU3HaK,  [oKasaTenbCTBO,
paBHOCWUIbHbIE (POPMYNMPOBKM; MPUMEHSTL UX; YMEHMEe
dopmynupoeate  obpaTtHoe U NPOTUBOMOMOXHOE
yTBEPXKAEHME, NPUBOAUTL MPUMEPHLI U KOHTPNPUMEPHI,
ncnonb3oBaTb  MeTod ~ MaTeMaTUYeCKoMm  UHAOYKUWW;
NPOBOAUTL AOKa3aTefNbHble PACCYXAEHUS MpU peLLeHun

3agau, OLEeHMBATb NOrNYecKyto NpaBUibHOCTb
paccyXgeHun;  ymMeHue  onepupoBaTb  MOHATUSMMU:
MHOXECTBO, NOAMHOXECTBO, onepauuu Haa

MHOXeCTBaMu;  YMEHMe  UCMomnb3oBaTb  TEOPEeTUKO-
MHOXECTBEHHbIN annapaT aNnsg OonucaHus pearbHbIX
NPOLIECCOB 1 ABIEHUN N NPU peLleHnn 3agad, B TOM Yucne
N3 Opyrmx yyeOHbIX MNpegMeToB; YMEeHue onepupoBaTtb
NOHATUAMM: rpadp, CBA3HbLIN rpad, AepeBo, UMK, rpad Ha
NSIOCKOCTW; YMeHue 3ajaBaTb W OnNucbiBaTb rpadobl
pasnuyHbiMn  cnocobamu; wucnonb3oBaTb rpadbl  Npu
peLleHnn 3agad

YMeHue onepupoBaTb MOHATUSMU: HaTyparbHOE 4UCHO,
Lenoe 4Yucrno, CTeneHb C uenblM nokasaTenem, KopeHb
HaTypanbHOW CTENEHW, CTeneHb C paunoHanbHbIM
nokasaTernem, CTeneHb C AeNCTBUTENbHbIM MoKasaTenem,
norapum  4ucna, CUHYC, KOCUMHYC WU  TaHreHc
NPOM3BOSILHOIO yucna, OCTaTokK no MOAYIo,
paunoHanbHoe ymcno, nppaumoHanbHoe 4yucno,
MHOXECTBa  HaTypasrbHbIX, UenblX, pauuoHarbHbIX,
AENCTBUTESbHbIX YNCEN; YMEHME UCMONb30BaTh NPU3HAKK
JENUMOCTWN, HaUMEHbLUNI obwnn aenuTternb n
HanmMmeHblLlee obuiee kpaTHoe, anroputm EBknuaga npwu
peLleHnn 3agav; 3HAKOMCTBO C pasnnYHbLIMU
NO3NLMOHHBIMN cucrtemamm CUYUCIEHMS; ymMeHue
BbIMOMNHATL BbIYMUCIIEHNE 3HAYEeHUM W npeobpasoBaHUs
BblpaXXeHum co creneHamu n norapugmamu,
npeobpasoBaHuss OPOOHO-paLUMOHANbHbLIX  BbIPAXEHWUM;
YMEHMe onepupoBaTb MOHATUAMMW. NOCNeaoBaTeNbHOCTb,
apudmeTnyeckas nporpeccus, reomeTpuyeckas
nporpeccusi, GeckoHe4yHo yObiBawoLWasa reomMmeTpuyeckas




nporpeccusi; ymeHve 3ajaBaTb MocrefoBaTefibHOCTU, B
TOM 4uCrie C NOMOLLbIO PEKYPPEHTHbLIX (POpMYyn; yMeHue
onepupoBaTb NOHATUSMWN: KOMMIIEKCHOEe 4yncro,
COMPSXXEHHbIE KOMIMIEKCHbIE 4Yucrna, Moayflb U aprymeHT
KOMMMEKCHOro y1cna, popma 3anmcu KOMNIeKCHbIX Yncen
(reomeTpuyeckas, TpUroHoMeTpudeckas n
anrebpanyeckasl); ymMeTb NpPou3BoaUTb apudmeTndeckue
OENCTBUA C  KOMMMEKCHbIMW  Yucrnamu;  NpuBOOMUTb
npymepsI MCNOJSIb30BaHNA KOMMJIEKCHbIX yncern;
onepupoBaTtb MOHATUAMWU: MaTpuua 2%X2 n  3x3,
onpegenutens  MaTpuubl, T€eOMETPUYECKUA  CMBbICH
onpegenutens

YMeHne onepupoBatb  MOHATUSMW.  pauMoOHarsbHble,
nppauunoHarsbHble, nokasaTerbHble, CTeneHHbIe,
norapupmudeckne, TPUTOHOMETPUYECKUE YPaBHEHUS U
HepaBeHCTBa, WX CUCTEMbl; YMEHMe onepupoBaTtb
NOHATUAMM: TOXOEeCTBO, TOXOECTBEHHOE
npeobpasoBaHune, YypaBHEHWe, HepaBeHCTBO, cuUcTemMa
YpPaBHEHUN N HEpPaBEHCTB, PaBHOCWUITIbHOCTb YpaBHEHUN,
HEepaBeHCTB W CUCTEM; YMeHWe pewaTb YpaBHEHUS,
HepaBeHCTBA W CUCTEMbl C TMOMOLbLID  Pa3fnNYHbIX
NPMEMOB; pellaTb ypaBHEHUS, HEPABEHCTBA N CUCTEMbI C
napaMmeTpoM; NPUMEHATb YpPaBHEHUsl, HepaBeHCTBa, WX
CUCTEMbI ONSA pelleHuUss maTemMaTMyecknx 3ajad u 3agad
N3 pasnn4yHblix obnacTten Haykm n peanbHOW XNU3HU

YMeHue onepupoBaTb MNOHATUSAMU: OYHKUMS, YETHOCTb
PYHKUNKW, NEepPUOANYHOCTb  (PYHKUMW, OrpaHUYEeHHOCTb
YHKLUMN, MOHOTOHHOCTb (PYHKLUWNKU, IKCTPEMYM (PYHKLUUM,
Hanbonbllee W HauMmeHbllee 3HayYeHuUs QYHKUUKM Ha
NPOMEeXyTKe,  HernpepbiBHAad  PYHKUMS,  aCUMNTOThI
rpadovka yHKUMW, nepBad W BToOpass nNpPOU3BOAHas
YHKUMN, reoMeTpuyeckunm u  (puanyeckum Ccmbich
Npoun3BoaHON, NepBoobpasHas, onpeaenéHHbIn nHTerparn;
yMeHWe HaxoauTb acuMNTOThl rpadpuka yHKUUK; yMeHne
BblYMCNATL  MNPOU3BOLHbIE  CYyMMbl,  NPOU3BEAEHUs,
4YaCTHOrO0 M KOMMO3ULMU OYHKLUUIW, HAaXoauTb ypaBHEHWE
KacaTenbHOW K rpaduky QYyHKUMK; YMEHUe HaxoOuTb
npou3BogHbIe arieMeHTapHbIX dyHKUNA; yMeHue
ncnosnb3oBaTtb  MPOU3BOAHYHO  Ans nccnegoBaHus
QYHKUUW, HaxoauTb HaumbonbliMe U HauMeHbLUne
3HayeHUss YHKUUKW; CTPOUTb rpadukmu MHOrOYNEeHOB C
MCMNonNb30BaHWEM annaparta MaTtemMaTU4ecKoro aHanuaa;
NMPUMEHATb MPOU3BOAHYIO ONA HaxXOXOEeHUS Haunyylwero
peweHns B MNpuUKNagHblX, B TOM 4uCfle couunanbHO-
9KOHOMMYECKMX W  (U3NYeCcKUX 3afdadvax; HaxoauTb
nnowagn n obbEMbI uUry C MNOMOLLBK UWHTerpana;




NPUBOAUTL NPUMEPbLI MaTeMaTUYECKOro MoAeNnMpoBaHus ¢
NoMOLLbI0 AndhepeHUManbHbIX YpaBHEHUI

YMeHue onepupoBatb MOHATUAMU: rpaduKk  yHKUMN,
obpaTHas QYHKUKUS, KOMMNO3ULMS (PYHKUMA, NUHENHas
dyHKUMS,  KBagpaTuyHas  OYHKUMS,  pauuoHarbHas
QYHKUKNSA, CcTeneHHas QyHKUMHA, TPUTOHOMETpUYecKme
dyHKUMM, obOpaTHble TpUroHOMeTpuyeckue yHKUUH,
nokasaTtenbHas W norapugmuyeckas yHKUUW; yMeHue
CTPOUTb rpadPuMkM  U3YyYeHHbIX YHKUUKW, BbINOMHATL
npeobpasoBaHnsa rpadukoB  YHKLMIA, UCMNOMb30BaTb
rpadoukn ans u3yydeHusa npoueccoB M 3aBUCUMOCTEN, MpU
pelleHnn 3agay u3 gpyrux yvyebHolx npegmMeToB M 3agad
N3 peanbHOW XU3HW; BblpaXaTb (hopMyrnamMmum 3aBUCUMOCTU
MeXay BenuynHamu; MCNonb3oBaTb CBOWCTBA U rpadukm
QYHKUMA ONS pelleHns ypaBHEHU, HEPaBEHCTB M 3adad C
napamMmeTpamun; nsobpaxaTb Ha KOOPAWHATHOM MSIOCKOCTU
MHOXeCTBa pelleHUn YpaBHEHWW, HepaBEeHCTB WU UX
CcUCTEM

YMeHue peluaTb TEKCTOBbIE 3a4a4yu pasHbIX TUMOB (B TOM
yncre Ha NPOLEHTbI, AONW U YacTu, Ha ABMXKEHMEe, paboTy,
CTOMMOCTb TOBApOB W YCHyr, Hanoru, 3aga4n u3 obnactu
yrnpaBneHust NUYHbIMU U CEMENHbIMU  dDMHaHcaMW);
COCTaBMSATb BblpaXXeHWsi, ypaBHEHWsI, HEPABEHCTBA M WX
CMCTEMbI MO YCMOBMIO 3afa4vn, UccrefoBaTb NoydeHHoe
pelleHre 1 oueHuBaTb NpPaBOoNoA0OHOCTb Pe3ynbTaTos;
yMeHMEe MoaenupoBaTb pearbHble CUTyauuMu Ha si3blke
MaTeMaTUKW;  COCTaBNsATb  BblPaXeHUs,  YypaBHEHUS,
HepaBeHCTBA W WX CUCTEMbl MO YCNOBMIO 3ajauw,
nccnenoBaTb MOCTPOEHHbIE MOAENU C UCMOSNb30BaHUEM
annapata anrebpbl, WHTEPNPETMPOBaTb MOMYYEHHbIN
pesynbTat

YMeHue onepupoBaTb NOHATUAMMN: cpenHee
apudmeTmyeckoe, MmeanaHa, Hambonbllee N HauMeHbLLEE
3HayeHus1, pa3amax, Aucnepcusi, CTaHaapTHOE OTKINOHeHue
YMCNOBOro Habopa; yMeHune n3BnekaThb,
NHTEPNpPeTMpoBaTb WHGOPMALMIO, MPeACTaBNEHHYIO B
Tabnuuax, Ha pguarpammax, rpadukax, oTpaxarLlyto
CBOWCTBA pearnbHbIX NPOLECCOB 1 AABMEHUI; NpeacTaBnsATb
WHoOpMaLMIO C  NOMOLWb Tabnuy W Anarpamm;
nccnegoBaTb CTaTUCTUYECKME AaHHble, B TOM 4ucne C
NPUMEHEHNEM rpaddMyecknx MeTOAOB W 3NEKTPOHHbIX
CpencTs.; rpadmyeckn  uccrnegoBaTb  COBMECTHbIE
HabngeHnsa C NOMOLLBbID AnarpamMm pacceyMBaHusa U
NMMHENHOW perpeccum

YMeHue onepupoBaTtb MNOHATUSIMU: CryYaWHbIA OMNbIT WY
cnyyarnHoe cobbiTne, BEPOATHOCTb Cly4YanHOro CobbITuS;
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YMEHNE BbIYUCNATbL BEPOATHOCTb C  UCMONb30BaHUEM
rpacpmnyeckmx MeToaoB; NPUMEHSATb POPMYIIbl CIIOXEHUS U
YMHOXEHUS BEPOSATHOCTEN, dopmyny NOJSTHOW
BeposiTHOCTWN, dopmyny bepHynnu, koMGuHaTOpHbIE
dakTbl U POpMYnbI; OLEHUBATb BEPOATHOCTU pearibHbIX
cobbITUI; YMEeHMe onepupoBaTb MOHATUAMMU: CrydYanHas

BENUYNHa, pacnpegeneHve BEPOSATHOCTEN,
MaTemaTMyecKoe OXwugaHuve, OuUcnepcus U crtaHgapTHoe
OTKINOHEHNe crnyvanHom BESINYNHBI, dyHKLMN
pacnpeneneHns n MNNOTHOCTM paBHOMEPHOTO,

NoKasaTenbHOro U HopMarnbHOro pacnpeaeneHnun; ymeHme
MCNonb3oBaTh CBOWCTBA U3YYEHHbIX pacnpeneneHnn ans
peleHna 3agad; 3HAKOMCTBO C  MOHATMSMM:  3aKOH
Gonbwnx 4ucen, metoabl BblIGOPOYHLIX MCCreaoBaHUN;
yMEeHne npuBOAUTL NPUMEpPbl  MPOSABIEHNA  3aKoHa
GonbliMx 4yMcen B NPUPOAHBLIX U OOLLECTBEHHbIX
ABNEHNSX; YMEHNE ONepupoBaTb MOHATUSIMU: COYETaHWeE,
nepecTaHoOBKa, YMCIO COYEeTaHWW, YUCIIO MNEepPeCcTaHOBOK;
GUHOM HbIOTOHA;, YMEHMEe NPUMEHATb KOMOMHATOPHbIE
dakTbl U paccyxgeHus Ons peleHns 3agad; oueHuBaTb
BEPOSITHOCTM peanbHbIX cobbITni; COCTaBNATb
BEPOSITHOCTHYIO mMogenb n NHTepNpeTnpoBaTb
MONYYEHHbIN pe3ynbTaT

YMeHue onepupoBaTtb MOHATUAMM: TOYKa, nNpsimMasd,
MNOCKOCTb, MPOCTPAHCTBO, OTPE30K, Myd, BenMyuHa yrna,
NSIOCKUMA  Yrosi, AOBYrpaHHbIN Yromn, TPEXrpaHHbIA Yrofl,
cKpelumBatoLmecs npsimble, napannenbHOCTb n
nepneHAnKYNApHOCTb NPSMbIX U MIOCKOCTEN, Yron Mexay
APSIMbIMKW, Yron MeXay MpsiIMON W MAOCKOCTbIO, Yron
MeXay NoCKOCTAMM, PacCTOSIHUE OT TOYKM A0 MTOCKOCTMU,
pacCTosiHMe Mexay npsiMbIMW, pPacCTOsiHUE — Mexay
MNNOCKOCTSIMU; YMEHME UCMOMb30BaTb NpU peLleHnn 3agad
N3yyeHHble aKkTbl U TeopeMbl MNNaHUMETPUN; YMEHne
oueHmBaTb pasmepbl OOBLEKTOB OKpyXaloLWero mMupa;
CTpOUTbL  MaTemaTuyeckMe  Mogenn C  MNOMOLLbIO
reoMeTpu4ecKkmUx NOHATUM N BESTIUYMH, pellaTb CBA3aHHbIe
C HUMM NpaKTU4ecKue 3agadmn

YMeHue onepupoBaTb MOHATUSIMW: Mnowanb urypel,
06BbEM dourypesl, MHOrOrpaHHuK, NpaBUNbHbIN
MHOTFOrpaHHuK, ceyeHne MHOrorpaHHuKa, Ky0,
napannenenvnen, npuvama, nuMpamuga, durypa #u
MOBEPXHOCTb BpaLLEHus, UMIMHAP, KOHYC, wap, cdepa,
nnowaab cdepbl, nnowaab MNOBEPXHOCTU NMpamMuabl,
Npu3Mbl, KOHyca, uunuHapa, 00BHEM Kyba,
NPSIMOYrofibHOrO Napannenenuneaa, nMpamMmuabl, NPU3mbl,
UMNMHAPA, KOHyca, Llapa, pa3BépTka MNOBEPXHOCTW,
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12

13

CevyeHna KOHyca W uunuvHapa, napansiefibHble OCU Uiu
OCHOBaHMUIO, CeYyeHue Lapa, MfOoCKOCTb, Kacarwlaacs
cdepbl, UMNUHOPA, KOHYCA; YMEHWe CTPOUTb CeyYeHue
MHOrorpaHHuka, m3obpaxaTtb MHOrorpaHHuKW, urypbl u
MOBEPXHOCTM BpaLEHUs, UX CeYeHusi, B TOM 4ucne c
MOMOLLBIO 3MEKTPOHHbIX CPeaCcTB; YyMeHVWe MNpPUMEHNATb
CBOWCTBA T[EOMETPUYECKUX  uUryp, CamMOCTOATENBbHO
dopmynupoBaTb  onpeferneHns  usyvaemblx — qouryp,
BblABMraTb rMNoTe3bl O CBOWCTBaxXx M  Mpu3HaKax
reomeTpudeckux uryp, o6ocHoBbIBaTbL UM onposepraTb
UX; YMEeHue npoBOAUTb Krnaccudukauuiw duryp no
pasnuYHbiM  MpuU3HaKkaMm, BbINOMHATL  HeobxoguMmble
AOMNONHUTESbHbIE MOCTPOEHUS

YMeHne  onepupoBatb  MOHATUAMW:  OBMXKEHWE B
NPOCTPaHCTBE, MapanferibHblIi NepeHoc, CUMMETPUS Ha
NNOCKOCTM U B NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHue
nogobus, nogobHble dwurypbl; ymMeHue pacno3HaBaTb
paBHble N NogobHble hurypbl, B TOM 4ucre B npupoge,
MCKYCCTBE, apXUTEeKType; UCMornb3oBaTb reoMeTpuyeckme
OTHOLLEHNS npwm peLueHnn 3agav; HaxoanTb
reomeTpuyeckue BenuuMHbl (OnuHa, yron, nnowaab,
00bEM) npu peweHnn 3agad M3 Opyrux  yydebHbIX
NpeaMeToB N U3 pearibHOM XXWU3HW, YMEHWUE BbIYMCNATb
reomeTpuyeckue BeNUYMHbI (4NvHa, yron, nnowaab,
006bEM, nnowazb MOBEPXHOCTU), UCNOMb3YS WU3YYEHHblEe
dopMysibl 1 METOAbI, B TOM YMChe: Nrowanb NOBEPXHOCTU
nMpaMmunapl, NpM3Mbl, KOHyca, LMnMHApa, nnowanb cdepsb;
00bEM  KyDa, npsiMOyrofibHOro  napannenenuneaa,
nMpamuapl, NpuU3Mbl, UMAMHAPA, KOHYCa, Lapa; YMeHue
Haxo4WTb OTHOLWEHNe 06 BLEMOB NOAOBHbLIX ouryp

YMeHne onepupoBaTb  MNOHATUAMMU:  MPSIMOYrofbHas
cMcTemMa  KoopauHaTt,  BEeKTOop, KoopAWHaTbl  TOYKM,
KOOpAWHATbl BEKTOpa, CymMMa BEKTOPOB, Mpou3BedeHue
BEKTOpa Ha 4MCro, pasnoxeHue BekTopa no 6asucy,
CKansipHOe Mpou3BedeHNe, BEKTOPHOE npousBedeHue,
yron Mexay BeKTopamu, YMEeHMe  WUCnonb3oBaTb
BEKTOPHbIN W KOOPAWHATHbLIM MeTod AN peLlueHus
reomMeTpuyeckux 3agady W 3agad  apyrux  y4yeOHbix
npeamMeToB

YMeHue BbIOMpaTb nNoaxoAdsilunh MeTod Ansl pelleHus
3agayn; NOHUMaHWe 3HAaYMMOCTU MaTeEMATUKM B U3YyYEHUN
NPUPOAHbIX N OBLECTBEHHbLIX MPOLIECCOB W  SABMEHWUMN;
yMeHMe pacno3HaBaTb MNPosiBfiEHNE 3aKOHOB MaTeMaTuKu
B NCKYCCTBeE, yMeEHne npuBOAUTb npumepsbl
MaTeEMaATUYECKUX OTKPbITUA POCCUNCKOM U  MUPOBOM
MaTemMaTUYeCKOWN HayKu







NEPEYEHb 3JIEMEHTOB COAEPXAHWUA, MPOBEPAEMbBIX HA EI3 NO

MATEMATUKE
Kon lNMpoBepsieMbIN 3NeMeHT coaepKaHus
1 Yncna v Bbl4MCHEHUS
1.1 HatypanbHblie n uensle Yncna. lNpusHakm genvMmocTu LenbiX Ynucers
12 PaunoHanbHble 4ucna. OObIKHOBEHHblE W AECATUYHbIE Apobn,
NpoLEeHTbI, 6eCKOHEYHbIe nNepuognyeckmne gpobu
13 ApndpmeTnyecknm KopeHb HaTypaanofl cteneHn. [encteBus c
apudPMeTUYECKNMU KOPHAMM HaTyparbHOW CTEMNEHN
14 CteneHb cC LUenbiM  nokasarenem. CteneHb C paumoHanbHbIM
nokasatenem. CBoncTBa cTeneHu
15 CWHYC, KOCMHYC W TaHreHC 4UCMOBOro aprymeHTta. ApKCUHYC,
APKKOCUHYC, apKTaHreHC YNCNoBOro apryMmeHTa
1.6 Jlorapudm vncna. [lecatTuyHble n HaTyparbHble Nnorapugmsl
[dencTButesnbHble yucna. ApudpmeTundeckme onepauum C
1.7 AenCTBUTENbHBIMU Ynucnamu. MNMpnbnuxeéHHble BblYUCIIEHUS, NpaBunia
OKpYrneHus, NpuknaKa u oueHka pesyribtata Bbl4UCNeHUN
1.8 [MpeobpasoBaHme BblpaXeHU
1.9 KomnnekcHble Yncna
2 YpaBHEHNSA N HeEpaBeHCTBa
2.1 Llenble n gpo6Ho-paLmoHanbHble YpaBHEHMS
2.2 NppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckne ypaBHeHUs
2.4 [MokasaTenbHble N fiorapupmMmnyeckme ypaBHeHNA
2.5 Llenble n gpo6Ho-paLmoHanbHble HepaBeHCTBa
2.6 NppaunoHanbHble HepaBeHCTBa
2.7 [MokasaTenbHble N IorapMpmMmnyeckme HepaBeHCTBa
2.8 TpuroHomeTpuyeckne HepaBeHCTBa
2.9 Cuctembl 1 COBOKYMHOCTU YPaBHEHU N HEPABEHCTB
2.10  YpaBHeHud, HepaBeHCTBA U CUCTEMbI C NapamMeTpamMu
2.11  Matpuua cuctembl IMHENHbIX YpaBHeHUW. OnpegenuTens MaTpuLbl
3 DYHKUMM 1 rpadpmkn
®PyHKUMA, cnocobbl 3agaHusa yHkumn. padpuk yHKumn. BaanmHo
3.1 obpaTHble YHKUUK. YETHBLIE N HEYETHbIE OYHKUUKW. NMepuoanyeckue
dyHKLMN
Ob6nacTb onpegeneHns M MHOXECTBO 3HayeHun QyHKumMn. Hynu
39 dyHKUUN. [MpomexyTku 3HaKOMNOCTOAHCTBA. [MpomexyTku
MOHOTOHHOCTU  (pyHKUMN. MakcumMymbl N MUHUMYMbl  (DYHKUMMW.
Haunbonbluee 1 HaMMeHbLLee 3HaYeHne PYHKLMM Ha NPOMEXYTKe
3.3 CteneHHas yHKUMS C HaTyparnbHbIM W UenbiM nokasatenem. Eé




cBovcTBa 1 rpacpmk. CBOMCTBa M rpaduk KOPHS N-0M CTENEHU

3.4 TpuroHomeTpuyeckne yHKLUKU, X CBOMCTBA U rpadpunku
35 [MokasaTenbHas wu rnorapudgmmyeckass @yHKUMU, KX CBOUCTBaA WU
rpadouku
36 Toukn paspbiBa. ACMMNTOTbI rpadmkoB pyHKLMA. CBONCTBA (PyHKLMNA,
HenpepbIBHbIX HA OTpe3ke
3.7 NocnegoBaTenbHOCTU, CNOCOOLI 3a4aHMA NocreaoBaTEeNbHOCTEN
38 ApudmeTndeckasa n reometTpuyeckas nporpeccun. dopmyna CroxHbIX
NnpoueHTOB
4 Havana matematnyeckoro aHanusa
4.1 [MpounsBogHas pyHKumMW. [MponssBoaHble 3neMeHTapHbIX PYHKLMN
MpuMeHeHne NpouM3BOOHOW K  UCCNedoBaHUO  (PYHKUMW  Ha
4.2 MOHOTOHHOCTb W  3KCTpemymbl. HaxoxgeHue Haubornbwero u
HaUMEHbLLEro 3Ha4YeHUs PYHKUUKM Ha OTpeske
4.3 [MepBoobpasHada. NHTerpan
5 MHoXXecTBa 1 noruka
51 MHOXeCTBO, onepauun Hag MHoXecTBamu. [uarpammbl Onnepa —
BeHHa
5.2 Jloruka
6 BeposTHOCTb M cTaTUCTUKA
6.1 OnucaTtenbHaga cTaTUCTMKa
6.2 BepoaTHOCTb
6.3 KombuHaTopuka
I 'eomeTpusa
7.1 durypbl Ha NNOCKOCTH
7.2 [MpsiMble 1 MNOCKOCTU B NPOCTPaHCTBE
7.3 MHororpaHHuKn
7.4 Tena v NOBEPXHOCTUN BpaLLeHUs
7.5 KoopauHaTbl 1 BEKTOPDI
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