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MOACHUTEJIbHAA 3AMNMNCKA
LENN N3YHEHUVA YHEBHOIO KYPCA

"eomeTpusa SBNSETCA OAHMM U3 6a30BbIX KYPCOB Ha YPOBHe cpeAHero obLlero o6pasoBaHuns, Tak Kak
obecreymBaeT BO3MOXHOCTb W3YYeHUS AUCLMMNINH eCTECTBEHHOHAY4YHOM HanpaB/ieHHOCTU W MpPeaMeToB
r'YMaHUTapHOro UuKia. MocKoNbKy N10rMyeckoe MbllieHe, (hopMMpyeMoe Npu 13yvyeHnn o6ydatoLMmMuncs
MOHATWUIHBIX OCHOB TeoOMeTpuKM, MNPU [0Kas3aTeNbCTBE TEOpeM W MOCTPOEHUM LEMOYKWU  NIOTUYECKUX
YTBEPXKAEHNA MpPU  pelleHnn TeoMeTpUYECKMX 3afad, YMeHVe BblgBuraTtb W OnpoBeprarb runoTesbl
HENoCpPeACTBEHHO MCMOJb3YKOTCA MNPU  PeLUeHUn 33da4  eCTeCTBEHHOHAYy4YHOro LUMKAa, B 4aCTHOCTU
(h13MYeCKmX 3agau.

Llenb 0cBOEHWs mporpammbl y4ebHOro Kypca «I'eomeTpusi» Ha yriy6néHHOM YpoBHe — pasBuTME
NHAMBUAYaNTbHBIX CNOCOOHOCTEN 00yHatoWmMXCa Npu U3y4eHU reOMeTpun, Kak COCTaBNAIOLWEA NpeaMeTHOM
obnactn «MatemaTvka 1 UHPOPMaTMKa» Yepe3 06ecreyeHre BO3MOXHOCTU MPUOBPeTEHNS N UCMONb30BaHMSA
bonee rnyoboKUX reoMeTPUYECKUX 3HaHWA U AeACTBUIA, CNeuUMUUHbIX FeoMeTpun, U HeobXoaMMbIX A/1S
YCMeLwwHoro NpoMeccnoHaIbHOro 06pas3oBaHNs, CBA3AHHOTO C UCMOJ/Ib30BaHEM MaTeMaTUKW.

MprvopuTETHBIMX  3afa4aMu  Kypca reoMeTpuMu Ha Yrnyo6néHHOM YPOBHE, PacLUMPSOWMMU U
YCUIMBAKOLLMMU Kypc 6a30BOr0 YPOBHS, SB/AKOTCS:

e paClUMpeHne nNpeAcTaB/ieHUs O TEeOMETPUM KakK 4YacTM MUPOBOWA Ky/nbTypbl U (hOpMUPOBaHME
0CO3HaHUA B3aMMOCBSI3U FeOMETPUMN C OKPYXKAHOLLMM MUPOM;

e (DOPMUPOBaHME MPeACTaBIEHNS O NPOCTPAHCTBEHHBIX (IUrypax Kak O BKHEMLIMX MaTeMaTUyecKuX
MOZeNsx, No3BoIAIOLWMX ONUCLIBATL M U3yYaTb PasHble SBNEHUS OKPYXKAIOLLEro Mypa; 3HaHWe NMOHATUIAHOIO
annapata no pasgeny «CTepeoMeTpus» LLKOJIbHOIO Kypca reoMeTpum;

e (DOPMUPOBAHMNE YMEHUS BaAeTb OCHOBHbLIMU MOHATUAMM O MPOCTPAHCTBEHHbLIX (Urypax U KX
OCHOBHbIMW CBOMCTBaMW; 3HaHNE TeopeM, (HOPMY/T U YMEHMe UX NMPUMEHATL; YMEHUA [0Ka3blBaTb TEOPEMbI U
Haxo4uTb HeCcTaHAaPTHbIE COCOObI peLleHns 3a4au;

e (POpPMMpPOBaHME YMEHUS pacro3HaBaTh Ha YepTexxax, MOLeNsX U B peaslbHOM MUPe MHOFOrpaHHUKMN 1
Tena BpaLleHns; KOHCTPYMpOoBaTb FreoMeTpUYecKe MOAEeNu;

e (DOPMUPOBAHME MOHUMAHWSA BO3MOXXHOCTM aKCMOMATUYECKOro NOCTPOEHNS MaTeMaTUYECKNX TeOpUi;
(hopmMmpoBaHVe NOHMMaHKS POJIN aKCUOMATUKK MPY NPOBEAEHUN PACCYXKAEHWNA;

e (DOPMUPOBAHME YMEHWUSA BnafeTb MeTOAaMWn [oKa3aTeNlbCTB W afOPUTMOB PELLEHUS; YMEHUS WX
NPUMEHSTb, NMPOBOANTL [OKa3aTe/lbHble PACCY)KAEHUS B XO4e PeLUeHNs CTePeOMETPUYECKMX 3a4ad 1 3ajad C
NPaKTUYECKUM COAepXKaHneM; (HopMMpOBaHMe MpeLcTaBNeHns 0 Heo6XOAMMOCTM [0Ka3aTeNbCTB Mpu
060CHOBaHWM MaTemMaTUYeCcKMX YTBEPXKAEHUA W pPoONM  akCMOMATUKM B MNPOBEAEHUU  AeAyKTUBHbIX
PacCyXXAEHWIA;

e Pa3BNTME N COBEPLUEHCTBOBAHWE WHTENNEKTYa/IbHbIX M TBOPYECKMX CMNOCOOHOCTel obyuvaromxcs,
no3HaBaTe/IbHOM aKTUBHOCTU, UCCMeA0BaTENIbCKUX YMEHUI, KPUTUYHOCTU MbILLMIEHUS, UHTEpPeca K U3YyYeHUIo
reoMeTpuu;

e (HOPMUPOBaHME (PYHKLMOHA/IbHOW FPamMOTHOCTW, PefieBaHTHOM reOMEeTpUK: YMEHUS pacro3HaBaTb
NPOSABNEHNS TEOMETPUYECKMX MOHATUI, 0OBLEKTOB M 3aKOHOMEPHOCTEN B peasibHbIX XXMU3HEHHbIX CUTYaLUAX U
NPy U3y4eHUN APYrMX YYeOHbIX MNpegMeToB, MNPOSB/EHWS  3aBUCUMMOCTENM W 3aKOHOMEPHOCTEMN,
MOZENNPOBaHNSA peasibHbIX CUTYaUMil, NCCNeAoBaHNSA NOCTPOEHHbIX MOAENel, MHTepnpeTaumMmn noyyYeHHbIX
pe3ynbTaTos.

OCHOBHble cofiepXkatesibHble MHMK Kypca «I eomeTpum» B 10—11 knaccax: «[psiMble 1 NJIOCKOCTU B
npocTpaHcTBe», «MHOrorpaHHUKN», «Tena BpalleHns», «BeKTopbl U KOOPAUHATLI B NMPOCTPaHCTBEY,
«[1BVXXEeHWSI B NPOCTPaHCTBE.



CopmynupoBaHHoe B ®Pefepa/lbHOM roCyAapCTBEHHOM 006pa30BaTe/lbHOM CTaHAapTe CpeaHero
obliero o6pa3oBaHMsi TpeboBaHME «YMETb OMNepupoBaTb MOHATUAMMW», PENEBAHTHbLIX TEOMETPUM Ha
yrny6néHHoM ypoBHe 06y4eHns B10—11 knaccax, OTHOCUTCA KO BCEM COAepPXKaTe/lbHbIM NIMHUAM Y4e6HOro
Kypca, a (hopMUpOBaHNE NOTMYECKUX YMEHWI pacnpefenseTca He TOIbKO N0 COAepXKaTebHbIM JIMHUAM, HO 1
no rogam ob6ydyeHus. CopepxaHve 06pa3oBaHusi, COOTBETCTBYHOLLEE MPeAMETHbIM pe3y/ibTataM OCBOEHMS
MpvMepHOI paboyel Nporpammbl, pacnpeaenéHHbIM No rogam 00yyeHus, CTPYKTYPMPOBaHO Takum 06pasom,
4TO6bl KO BCEM OCHOBHbIM, MPUHUMMUANILHBIM BOMpPOcam oby4aroLimecs obpalaincb HeoLHOKPATHO. JTO
MO3BOJISIET OPraHM3oBaTb OB/MAEHNE TFeOMETPUYECKUMW MOHATUSMU U HaBblkamy MOC/eLOBaTeNlbHO U
nocTynaTenbHO, C CO6NI0AEHNEM NPUHLMMNA NMPEEMCTBEHHOCTM, & HOBbIE 3HaHMS BK/OYaTb B 06LLYHO CUCTEMY
reOMeTpPUYECKUX MpPeLCTaBNeHUn  0bydalomMXcs, pacwmpas  u - yrayonas eé, o6pasys NpPOYHble
MHOXXECTBEHHbIE CBA3MN.

Mepexos K U3y4eHUO reoOMeTpuK Ha yry6/1EHHOM YPOBHE MO3BONSET:

— €03/atb YCnoBusa Ans auddepeHumauum obyveHns, NOCTPOEHNS UHANBUAYaANIbHBIX 006pPa30BaTe/bHbIX
nporpamm; obecneynTb Yrnyb6néHHoe M3y4veHVWe reoMeTpUM Kak COCTaBNAIOLWE y4ebHOro npegmeTa
«MatemaTnKa»;

— MOArOTOBUTb 0OYYalOLMXCA K MPOAO/DKEHUIO M3YUYEeHUsi MaTeMaTUKL C Y4ETOM Bblbopa OyayLleit
npodeccum, obecnevmBasi NPEEMCTBEHHOCTb MEXY 06LLIMM M NPOECCUOHANbHBIM 06pa30BaHNEM.

MecTo yuebHOro Kypca B y4e6HOM nsiaHe

B Y4ebHOM nnaHe Ha M3y4yeHne YrnyonéHHoro kypca reometpum B 10—11 Knaccax OTBOAUTCS He
MeHee 3 y4eOHbIX YacoB B Hefie/lio B TeUeHMe KaXoro rofga obyyeHums, BCEro 3a Apa roga obyvyeHns — He
meHee 204 y4ebHbIX Yacos.

MnaHnpyemble NpeaMeTHbIe pe3ynbTaTbl 0CBOeHUS MpuMepHoIA paboyeli nporpammbl (Mo rogam
06yyeHuns)

OcBoeHMe y4ebHOro Kypca «l"eomeTpusi» Ha YPOBHE CpefHero o6Lero obpasoBaHns AOMHKHO
o6ecneunBaTb AOCTUKEHME CEAYHOLMX MPeAMETHbIX 06pa30BaTe/lbHbIX Pe3y/bTaToB:

10 knacc

e CB060AHO OMepMpoBaTh OCHOBHbIMM NOHATUAMW CTEPEOMETPUM NP PELLEHMN 3a4a4 U NPOBEAEHNN
MaTeMaTUYECKNX PacCyXXAEHNIA.

o [IpMMEHATL aKCMOMbI CTEPEOMETPUN N CNEACTBUSA N3 HUX NPU PELLEHNI TeOMETPUYECKMX 3adau.

e KnaccumumpoBaTb B3aIMHOE PACMO/IOXKEHNE MPAMbIX B MPOCTPAHCTBE; MAOCKOCTENA B MPOCTPAHCTBE;
NPSIMbIX W NIOCKOCTEN B NPOCTPAHCTBE.

e CB060AHO OMepmpoBaTh NOHATUAMU, CBA3AHHBLIMI C YriaMn B MPOCTPAHCTBE: MeXAy NpsaMbIMU B
NPOCTPaAHCTBE; MeXAY NPSMOI 1 MIOCKOCTbIO.

e  CB060AHO ONEPUPOBATb NOHATUAMU, CBA3AHHBIMI C MHOTOF PaHHUKaMM.

e (CB060AHO pacrno3HaBaTb OCHOBHbIE BMAbI MHOIOrpPaHHUKOB (NpU3Ma, nupamuaa, npsAmMoyro/bHbIi
napannenenunea, Kyo).

e KnaccmdmumpoBaTb MHOFOrpaHHNKK, BbIGUpas OCHOBaHWUSA AN KnacCUguKaumm.

e (CB060AHO ONEPUPOBaTb NOHATUAMU, CBA3AHHBIMW C CEYEHMEM MHOTFOrPaHHUKOB M/I0CKOCThHO.

e  BbINONHATL NapannensHoe, LEeHTPaibHOE Y OPTOrOHaIbHOE NPOEKTUPOBaHME (PUIYP Ha M0CKOCTb;
BbIMO/HATb M306paXXeEHNS (UTYp Ha MI0CKOCTW.



CTpouTb CeYeHNUss MHOrOrpaHHNKOB Pas3/IMYyHbIMU METOAAMMU, BbINOMHATL (BbIHOCHbIE) M/IOCKME YepTeXu
13 PUCYHKOB MPOCTbIX 06BEMHBIX (UIyp: BUL CBEPXY, COOKY, CHU3Y.

BbluncnisTb nnowaay noBepxXHOCTEN MHOIOrpaHHWKOB (Npr3Ma, NMpamMmnaa), reoMeTpuyecKknx Ten ¢
npuMeHeHveM opmyn.

CB060HO OrnepupoBaTtb MOHATUAMMW: CUMMETPUA B NPOCTPAHCTBE; LEHTP, OCb U MIOCKOCTb CUMMETPUN;
LIEHTP, OCb U M/I0CKOCTb CUMMETPUN (HUTYPbI.

CB060HO ONeprpoBaTb NOHATUSMK, COOTBETCTBYHOLLMMM BEKTOPaM 1 KOOPAMHATaM B NPOCTPaHCTBE.
BbINOMHATL AENCTBUA Haf, BEKTOPaMMK,

Pewartb 3afauM Ha [0Ka3aTe/IbCTBO MaTemMaTUYeCKMX OTHOLUEHWIA U HaxOX[eHue TreoMeTpUYecKmX
BE/IMYMH, MPUMEHAS W3BECTHble MeTOAbl MPW pPelleHMM MaTeMaTMYeCKUX 3afay MOBbILEHHOTO W
BbICOKOIO YPOBHS CIOXKHOCTMW.

MpYMeHATL NpOCTeime NPorpammHble CPeAcTBa U 3M1EKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPU
PeLLeHNN CTEPEOMETPUYECKMX 3aay.

WN3Bnekatb, Mpeobpas3oBbiBaTb U WHTEPNPETUPOBATb  MH(OPMAUMO O  MPOCTPAHCTBEHHbIX
reoMeTpuYecKnx (urypax, NpeacTaB/eHHYI0 Ha YepTeXxax U pUCyHKax.

MpPUMEHATL MOMYYeHHbIE 3HAHUA Ha MNPaKTWKe: CpPaBHMBATb M aHa/IM3MPOBaTb peasibHble CUTYaLK,
NPUMEHSATb M3YYeHHble MOHATUA B MPOLECCE MOUCKA PEeLleHUs MaTemMaTUyecku ChopmynnpoBaHHON
npo6siembl, MOAENNPOBaTL peasibHble CUTYauuuW Ha A3blke TeOMETPUM, WCCNefoBaTb MOCTPOEHHbIe
MOAENM C WCNOMb30BaHWEM TEOMETPUYECKMX TMOHATUIA M Teopem, annapara anrebpbl; pewarb
npakTUYecKme 3afa4un, CBA3aHHbIE C HAXOXKAEHNEM reOMETPUYECKNX BENUUNH.

ViMeTb npefcTaBneHns 06 OCHOBHbIX 3Tanax pasBUTUA reOMeTPUU Kak COCTaBHOM 4acTu (DyHAaMeHTa
Pa3BUTMS TEXHOOM A,

11 knacc

CB060OAHO OnepupoBaTb NOHATUAMU, CBA3AHHBIMU C LUINHAPUYECKOW, KOHUYECKOM 1 ChepuyecKoi
MOBEPXHOCTAMMU; OO BACHATL CMOCOObI NOMYYeHMS.

OnepvipoBaTb NOHATUSMMW, CBA3AHHBLIMU C TENIAMU BPALLLEHUA: LUINHAPOM, KOHYCOM, C(hepor 1 LLIApOM.
PacnosHaBaTb Tefla BpaleHus (LMAMHAP, KOHYC, cdepa 1 wwap) U 06bACHATL CNOCOObI MOTyYeHNs Ten
BpaLLeHus.

KnaccugumumpoBsaTtb B3aMHOE pacrnosioxXeHne cdepbl 1 NIOCKOCTH.

BbluncnsTb  BeNMUMHBLI  3/1EMEHTOB  MHOFOrpaHHUKOB W Te/l  BpalleHus; O06bEMbI UM naowaau
MOBEPXHOCTEN MHOTOrPaHHWKOB W TeJl BpaLeHWsi, FeOMeTPUYECKMX TeN C MPUMEHEHMEM (hOPMYII.
CB06O0OAHO OMepupoBaTb MOHATUSAMMW, CBA3AHHLIMU C KOMOUHALMAMMW TeN BPaLLeHNUs U MHOTOrPaHHUKOB:
MHOIOrpaHHWK, BMNUCaHHbIN B CEpy M ONMCaHHbIA OKOJO Cepbl; cdepa, BNMCaHHAsA B MHOIOrpaHHUK
WK Te0 BpaLleHus.

BbluncisTb COOTHOLLEHMS MEXAY NIOLWAaAAMMN NOBEPXHOCTEN 1 06bEMaMU NOJO6HBIX Ten.

N306paxkaTb m3ydaeMble (Urypbl; BbINOMHATL (BbIHOCHbIE) MIOCKME YEpTeXWU U3 PUCYHKOB MPOCTbIX
06bEMHBIX PUIyp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTL CEYEHWNS TeN BpaLleHus.

WN3Bnekatb, WHTEpNpeTMpoBaTb U  NpeobpasoBbiBaTb  MHHOOPMALMO O  NPOCTPAHCTBEHHbIX
reoMeTpUYecKnX urypax, NpeacTaBeHHYIO Ha YepTeXXax U PUCYHKaX.

CB060HO ONepurpoBaTh NMOHATMEM BEKTOP B NMPOCTPaHCTBE.

BbINOMHATL Onepauuy Hag BEKTOpamu.

3agaBaTb MI0CKOCTb YpaBHEHVEM B JeKapTOBOM CUCTEME KOOPAMHAT.



e PewlaTb reoMeTpuyeckme 3aa4yv Ha BbIUYMC/IEHWE YIN0B MeXAY NPAMbIMA U MIOCKOCTAMU; BblUUCIEHNE
PacCcTOAHMI OT TOYKM 0 MJOCKOCTU; B LIE/IOM, Ha MPUMEHEHME BEKTOPHO-KOOPAMHATHOIO MeToda npu
PeLLEHNN.

e (CB0OOAHO OMepupoBaTb MOHATUAMMU, CBSI3AHHbIMK C [BV)KEHMEM B MPOCTPAHCTBE, 3HATb CBOWCTBA
[BVKEHUIA.

e BbINONHATL M300pPKEHWUS MHOIOrPaHHMKOM W Ten BpalwleHus Mpyv  napainesibHOM  MepeHoce,
LIEHTpa/IbHOM CUMMETPUN, 3epKaslbHON CUMMETPUM, NPW NMOBOPOTE BOKPYr MPSAMON; npeobpasoBaHus
nogooms.

e CTpouTb CeYeHWs MHOrOrpaHHUKOB W TeN BpaleHWs: CeyeHus uunvHapa (napannensHo K
neprneHANKYNApHO OCK), CeveHUst KOHyca (napaisiesibHoe OCHOBaHUIO M NPOXoAsLLee Yepe3 BEPLUMHY),
CeyeHuns Lwapa.

e icnonb3oBaTb METOAbl MOCTPOEHUS CEYEHWA: MeTOf CNefoB, MeTO[ BHYTPEHHEro NpPOeKTMPOBaHMS,
MEeTO/ NepeHoca CEKYLLEN NIOCKOCTH.

e [loKa3blBaTb reOMETPUYECKIME YTBEPXKAEHUS.

e [MpumeHsTb reomeTpuyeckue (akTbl [N1A PELIeHUs CTepeOMEeTPUYECKUX 3afad, npeanosarakoLmx
HECKO/IbKO LLAroB peLleHunst, eciv YCNOBUSA NPUMEHEHWS 3alaHbl B SBHOM 1 HESBHOW (hopMe.

e Pewartb 33fa4M Ha [0Ka3aTe/IbCTBO MaTeMAaTUYECKMX OTHOLUEHWA W HAXOXAEHWe reOMEeTPUYECKUX
BEJINYMH.

e [MpuMeHsATb MpOrpaMMHble CPeAcTBa W 31EKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPU  PeLLeHnm
CTEPEOMETPUYECKMX 3aay.

e [MpuMeHsATb NOJyYeHHble 3HAHUA Ha MNPaKTWKe: CpaBHWMBATb, aHa/IM3MPOBaTb U OLEHMBATH peasibHble
CUTYaUMn; MNPUMEHSATb W3Y4YeHHble MOHATUA, TEopeMbl, CBOWCTBa B MPOLIECCE MOUCKA PeLIeHuns
mMaTemaTu4eckm CeHopMy/nIMpPOBaHHOW MpPo6MeMbl, MOLENNPOBaTL peasibHble CUTYaUuu Ha  S3blKe
reoMeTpuu, UCCneaoBaTb NOCTPOEHHbIE MOAENN C UCMO/Ib30BaHUEM FeOMETPUYECKUX NMOHATUIA U TEOPEM,
annapaTta anrebpbl; pewarb NpakTUYecKue 3afayun, CBS3aHHble C HaXOXXAEHUEM reOMETPUYECKUX
BEJINYMH.

e VveTb npeAacTaBfieHNst 06 OCHOBHbIX 3Tanax PasBUTUS TeOMETPUM KaK COCTaBHOW 4acTu PyHAaMeHTa
Pa3BUTMS TEXHOOM A,

COAEP>XXAHWNE YYEBHOIO KYPCA (MO rO4AM OBYYEHWNA)

10 knacc

MpsiMble 1 NIOCKOCTM B NPOCTPaHCTBE

OCHOBHblE TMOHATMA CTepeoMeTpuK. TouKa, npsMasi, MA0CKOCTb, MPOCTPAHCTBO. [loHsSTME 06
aKCMOMaTYeCKOM MOCTPOEHUI CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U CNEACTBUS U3 HUX.

B3aumHOoe pacnonoxeHve npsMbIX B MNPOCTPAHCTBE: MEpPeceKkatollmecs, napane/bHble |
CKpeLLmMBatoLLMecs npsmble. MpU3HaKM CKpeLLMBatOLLMXCS NPAMbIX. MapannenbHOCTb NPSAMbIX U NNOCKOCTel
B MPOCTPaHCTBE: MapasnesibHble NpsMble B NPOCTPAHCTBE; Mapanie/lbHOCTb TPEX NPSMbIX; NapannenbHOCTb
npsMOi 1 nnockocTw. MapannenbHoe U LeHTpanibHOe MPOEKTUPOBaHMe, M306paxeHne duryp. OCHOBHbIE
CBOICTBA Mapa/NeNibHOro NPOeKTMpPOBaHMA. W306paxeHne (uryp B napanfieNlbHol Npoekuun. YTnbl C
COHanpaB/ieHHbIMW CTOPOHaMW; Yron MexXay MpsMbIMKA B NPOCTpaHCTBE. [lapanfienbHOCTb MIOCKOCTEN:
napansieNibHble NIOCKOCTU; CBOMCTBA NapanenbHbIX NNOCKOCTel. MpocTeiilume NpocTpaHCTBEHHbIE QUTYpbI
Ha MAI0CKOCTW: TeTpasap, Napannenenunes; NOCTPOEHNE CEYEHNIA.



MepneHANKYNAPHOCTb MPAMOI U NIOCKOCTU: NePNeHANKYNSPHbIE NPsSMble B MPOCTPAHCTBE, NPsSiMble
napannenbHble U NepneHANKYNApHbIE K NIOCKOCTW, NPU3HAK MEeprneHAVKYNSPHOCTA MPAMOM 1 NAOCKOCTH,
TeopeMa O NPSMOM NepneHANKYNSPHON MAOCKOCTU. OpPTOroHaslbHOE MPOEKTUPOBaHUe. epneHanKynsap u
HaK/OHHbIE: PacCTOsiHWE OT TOUKM [0 NJIOCKOCTMW, PACCTOSAHME OT MPSIMOI 40 MAOCKOCTW, NMPOEKUMA QUrypsbl
Ha NIOCKOCTb. [lepneHAnKYNSApHOCTb MOCKOCTEN: MNPU3HaK MNePneHANKYNSPHOCTM [BYX MN/IOCKOCTENA.
Teopema 0 TPEX NepreHAnKYnsapax.

Yrnbl B NPOCTPAHCTBE: Yron MexAay MpsAMOi U MAOCKOCTbI; ABYrPaHHbIA Yrofn, NUHENHbIA Yyron
[BYrpaHHOro yrna. TPéXrpaHHbI U MHOFOrpaHHble yrnibl. CBOWCTBA MIOCKUX YI/I0B MHOMOrpaHHOro yrna.
CBoilcTBa MNMOCKMX W [BYrpaHHbIX YrnoB TPEXrpaHHOro yrna. TeopemMbl KOCWHYCOB W CUHYCOB A1
TPEXrpaHHOro yrna.

MHororpaHH1UKu

Buabl MHOrorpaHHWKOB; pa3BépTKa MHOrorpaHHuka. [lpu3ma: n-yrosibHas npuaMa; npsmas u
HakNOHHas npu3Mbl; GOKOBas W MOJIHasA MOBEPXHOCTb Npu3Mbl. [Mapannenenuned, NPSMOYroO/bHbIN
napanniefienvnes M ero CBOWCTBa. KpaTyailume nyTyv Ha NMOBEPXHOCTM MHOrorpaHHuka. Teopema Jitniepa.
MpocTpaHcTBeHHas Teopema [udaropa. lMupamuga: n-yronbHas nvpammuia; npasuibHas W yceyéHHas
nupamungbl. CBolcTBa pébep M OOKOBbIX rpaHel MpaBWIbHOW NypaMuibl. MpaBu/ibHbIE MHOFOrPaHHUKMN:
npaBubHasA Npu3ma v nNpaBuIbHas NUpammnia; NpasuibHas TpeyronbHas NpaMmaa 1 NpaBubHbIA TETPasap;
Ky6. MpeacTaBneHne 0 NpaBu/bHLIX MHOrOrpaHHUKax: OKTasap, A0AeKasap U nKocasap.

BbluncrieHne 31eMEHTOB  MHOrOrpaHHWKOB: pébpa, AuaroHann, yrnbl. [nowads  GOKOBOM
MOBEPXHOCTM W TMOMHOW MOBEPXHOCTM NPSMO MPU3MbI, M0WAAb OCHOBaHWiA, Teopema O GOKOBOM
MOBEPXHOCTU MPAMOW Npusmbl. Mowans G0KOBOW MOBEPXHOCTU M MOBEPXHOCTU NPaBU/IbHOW Mupamungpl,
Teopema 0 N/oLaan YyCe4eHHOM NpaMmmapi.

CUMMeTpUSi B NPOCTPaHCTBE. DNEMEHTbI CUMMETPUM MPaBWUbHbIX MHOFOrpaHHUKOB. CUMMeTpUs B
NnpaBWIbHOM MHOTOrpaHHWKe: CUMMETPUA napasnenenunesa, CUMMETPUA NPaBUbHbIX NPU3M, CUMMETPUA
npaBWIbHON NUpammnzpl.

BeKTopbI M KOOPAMHATLI B MPOCTPaHCTBe

MMOHATMA: BEKTOP B MPOCTPAHCTBE, HY/MIEBOW BEKTOP, [/IMHA HEHYNIEBOrO BEKTOpa; BEKTOPbI
KO/IIMHeapHble, COHanpaBfeHHble W MPOTUBOMO/IOKHO Hanpas/ieHHble BeKTOpbl. PaBEHCTBO BEKTOPOB.
[elcTBNA C BEKTOpaMu: C/IOXKEHWE W BblUMTaHWE BEKTOPOB; CyMMa HECKO/IbKMX BEKTOPOB; YMHOXeHue
BekTopa Ha 4mcno. CBOMCTBa C/IOXeHMsi BEKTOPOB. CBOMCTBA YMHOXEHMS BeKTOpa Ha uyucno. MoHsTue
KOMMMaHapHble BEKTOPbLI. [1pn3HaK KOMNIaHapHOCTM TPEX BEKTOPOB. [paBuno napasinenenunea. Teopema o
pa3fNoXXeHWM BeKTopa Mo TPEM HEeKOMMMaHapHbIM BekTopaMm. [lpaAmMoyrofnbHad CUCTEMa KOOpAMHAT B
npocTpaHcTee. KoopanHatbl BekTopa. CBA3b MeXay KOOpAMHAaTaMW BEKTOPa U KOOPAMHATaMWM TOYeK. YTron
Mexzy BekTopamu. CKansapHoe Npon3BeaeHe BEKTOPOB.

11 ki1acc

Tena BpaLLleHusA

MMOHATUA: UMNNHAPUYECKAs MOBEPXHOCTb, KOHMYECKas MOBEPXHOCTb, Clhepuyeckas MOBEPXHOCTb,
obpasytoLive noBepxHoCcTel. Tena BpalleHns: LUANHAP, KOHYC, YCeUYEHHbIA KOHYC, cepa, wap. B3ammHoe
pacrosioeHve cgepbl M MAOCKOCTK; KacaTeNbHas MIOCKOCTb K cihepe. M300paxkeHne Ten BpaLleHUs Ha
NNOCKOCTU. Pa3BépTka LuunMHapa n koHyca. CUMMeTpus cdepbl 1 Lwapa.

O6bEM. OCHOBHbIe CBOICTBA 06LEMOB Te. Teopema 06 06bLEME NPSAMOYrONLHOIO napasnenenunesa n
cneacTeus m3 Heé. O6bEM NPSMON M HAK/IOHHOM MPU3MbI, LMAUHAPA, Nupamuibl U KoHyca. O6bEM Liapa v
LLIApPOBOr0 CErMeHTa.



KomOuHaummn Ten BpawieHns U MHOrorpaHHUKoB. Mpusma, BN1caHHas B LUWAMHAP, ONMcaHHas 0KO/o
unnuHgpa. MepeceyeHne ciepbl M LWapa € NAOCKOCTbIO. KacaHue wapa v cgepbl NIOCKOCTbIO. MoHATME
MHOIOrpaHHKKa, ONMMCaHHOT0 OKOJI0 Chepbl, Chepbl, BNMCAHHOW B MHOTOrpaHHUK UK TENO BPaLLEHNS.

Mnowaab NOBEPXHOCTU UUAMHAPA, KOHYCa; nioLaab cdepbl 1 eé vacTeid; Moaobre B NPOCTPaHCTBE.
OTHowWeHre 06bEMOB, Nowazeil NoBePXHOCTeN NOA0OHLIX uryp. MNpeobpasoBaHne Nofo6OMs, TOMOTETHUS.
PeLeHue 3aa4 Ha N10CKOCTU C UCMNO/b30BaHNEM CTEPEOMETPUYECKMX METOLOB.

MocTpoeHVe CeyYeHWt MHOTOrPaHHWKOB W Te/l BpalleHMsi: CedeHus umnuvHapa (napannesibHo U
NeprneHANKYNApHO OCK), CevyeHWs KOoHyca (nmapaslfiefibHOe OCHOBaHUIO M NPOXOAALLee 4Yepe3 BepLUMHY),
CeYeHus Lapa; MeTobl NOCTPOEHUS CEYEHWIA: MeTO[ C/efloB, METOL BHYTPEHHErO NMPOEKTUPOBaHUSA, METOL
nepeHoca CEKYLLLEN NIOCKOCTM.

BekTopbl 1 KOOPAMHATbLI B MPOCTPaHCTBe

BekTopbl B npocTpaHcTBe. Onepauuy Haf BeKTopamu. BeKTOpHOe yMHOXeHue BeKTopoB. CBoICTBa
BEKTOPHOTO YMHOXeHus. [psMOoyronbHas cucTeMa KoopauHaT B MpocTpaHCTBe. KoopauHaTbl BeKTopa.
Pa3noxeHue BeKTopa no 6asuncy. KoopanmHaTHO-BEKTOPHbI METOA NPV PELLIEHNN TeOMETPUYECKIX 3aau.

[BV>XeHnsa B NpoCcTpaHCTBe
[BmKeHns npocTpaHcTBa. OTOOpakeHMs. [BMKEHUA W paBeHCTBO ¢uryp. O6uime CBOWCTBa

[BWKEHWUIA. Buapbl ABWKEHWUIA: NapanfiefibHblil NepeHoC, LeHTpalbHas CUMMETPUS, 3epKasibHas CUMMETPUS,
NMoOBOPOT BOKPYr Npsmoii. MpeobpaszoBaHus nogobus. Mpsmas n chepa Jiinepa.

TEMATUYECKOE MJIAHVPOBAHWE YUYEEHOIO KYPCA
(MO rOJAM OBYUEH U A)

10 ksacc (He meHee 102 yacoB)

HasBaHue
pasgena
(Tembl) OCHOBHbIe BUAbI AeATE/IbHOCTH
OCHOBHOE coaepkaHue
Kypca yyaumxcs
(KonunyecTso
4acos)
BBegeHune OCHOBHble OnpefenaTb NIOCKOCTb Kak (urypy, B
B NPOCTPAHCTBEHHbIE (OUIYPbIl. | KOTOPO BbINOHAETCS NIaHUMETPUS.
CTepeoMeTpu MoHATUA CTEPeoMeTpUn: [enaTb  npocTenne Nornyeckme
10 TOYKa, NpsMass, MIOCKOCTb, | BbIBOALI U3 aKCMOMATUKN MIOCKOCTMU.
(23 u) MPOCTPaHCTBO. OCHOBHbl€e MpvBOANTL npumMepsl peasibHbIX
npasuia  n300paeHMs  Ha | 06BEKTOB, naeanunsaumen KOTOpPbIX
PUCYHKe MNOCKOCTK, | ABNAKOTCA aKCMOMbI FTEOMETPUN.
napansienbHbIX MPAMbIX N3yuars, MPUMEHSATD MPUHLMMbI
(OTpe3KoB), cepefHbl OTPE3Ka. | MOCTPOEHUSI CEYEHW.
[MoHATMSA: NepeceKatoLmecs cnonb3oBatb Aans MOCTPOEHUA
MNOCKOCTK, MepeceKkaroLLmecs | CeHeHUn MeTOL CNeLoB, METOZ BHYTPEHHEr 0
npsmas " M10CKOCTb; | MPOEKTUPOBaHWA, METOA MepeHoca CeKyLLei
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MoNynpoCTPaHCTBO.
MHororpaHHuKu,

n306paxeHne NpocTenLnX

MPOCTPaHCTBEHHbIX uryp,

HeCyLLIeCTBYHOLNX 0O bEKTOB.
AKCHOMbI CTEPEOMETPUN U

nepBble CIeACTBUSA U3 HUX.
Cnocobbl 3afaHns  MPsAMbIX

M NNOCKOCTEN B NPOCTPaHCTBE.

O603HayeHNss MNPAMbIX U
MNOCKOCTEN.
CeueHus. 306paxkeHne

CEeYeHWn nupamuabl, Kyba Wu

NpU3Mbl, KOTOpble MPOXOAAT
yepes Mx pédbpa. MN3o6parkeHne
nepeceyeHuns MONYyYEHHbIX
NnockocTen.  PackpalumBaHue
MOCTPOEHHbIX CeyveHui
pasHbIMU LBETaMMU.

MeTopg cnepnos ans
NOCTPOEHUS CeYEeHUA.
CsolicTBa nepeceyeHuin
NPAMbIX 7 MIOCKOCTEMN.
[MocTpoeHue CeYeHuni B
nvpamuge, Kybe Mo Tpém

TOYKam Ha pébpax. Co3sgaHue
BbIHOCHbIX YepTeXeW 1 3anmnchb
LLIaroB NOCTPOEHMSI.

M/IOCKOCTH.

PellaTb CTepeoMeTpuyecKme 3afauu: Ha
onpeaeneHve BMAa CEYEHUA U HaxXOXKAeHue
ero naowagun.

AKTyanm3npoBaTb (aKTbl U
NNaHUMETPUHK, peneBaHTHbIe
MPOBOAUTL aHaOTUN.

cnonb3oBatb npu pelleHnn 3ajad
cnegyrowime naaHUMeTpuYeckne MakTbl U
MeTOozbl:

Teopembl daneca 1 0 NPONOPLMOHANIbHbLIX
oTpe3kax. ANropuTm fefieHnsa 0TpesKa Ha n
paBHbIX YacTeil. Teopema MeHenas.

PaBHOGEAPEHHBI TPEYrosibHUK.
PaBHOCTOPOHHWI TPeyrosbHUK.
MpAMOYronbHbIA  TpeyronbHUK. CBOWCTBO
cpefHel NHUMKM TpeyrosnbHuka. CBOWCTBO
buccekTpuchl yrna TPeyrosibH1Ka.
CBOWCTBO MeAunaH TpeyrosibHUKa.

[Mpu3Haku Nofobus TPeyroibHUKOB.

MonyyaTb npeacTaB/eHNsA 06
OCHOBHbIX 3Tanax pasBuTUA reOMeTpun Kak
COCTaBHOM 4acTh (hyHAaMeHTa pas3BUTUA
TEXHO/Or Ui

MeTOo/pb!
TEMe,

[ToBTOpEHME
niaHUMeTpPUN.
Teopema 0
NPONOPLNOHA/IbHLIX OTpesKax.
Mosobwve TPeyrosibHUKOB.
Teopema MeHenas. Pacuyétel B
ceyeHmnax Ha BbIHOCHbIX
yepTexax.
cTopusa pasBUTUSA
NIAHUMETPUN N CTEPEOMETPUM
B3anmHoe B3avmHOe  pacnonoxxeHue Knaccuuunposatb B3aMIMHOe
pacrnosioKeH | NpAMbIX B MNPOCTPAHCTBE. | pacroioXeHne npsAMbIX B MPOCTPaHCTBe,
ne npaAmblx | CKpelwmsalowmeca  npsMble. | UANKOCTPUPYA  PUCYHKaMUM U NPUBOAA
B Mpy3HaKN  CKpeLLMBatoOWMNXCS | MPUMEpPbI U3 PeasibHOMN YKN3HMN.
MPOCTPAHCTB | NPAMbIX. JokasblBaTb Teopemy 0
e [MapannenbHble npsmMble B | CYWECTBOBAHUN U €JMHCTBEHHOCTM




(64)

npocTpaHcTBe. Teopema O
CYyLLIECTBOBaHUM "
eIMHCTBEHHOCTU NpsAMOoN
napansieqibHoON fJaHHOW NPSMONA,
MPOXOAALLEN  4Yepe3  TOUKY
MNPOCTPaHCTBa M He fexallei
Ha AaHHOW npsmoi. Jlemma o
nepeceyeHMn  napainenbHbIX
NPAMbIX MNOCKOCTbHO.
MapannenbHOCTb TPeX NPAMBbIX.
Teopema 0 TPEX NapannesbHbIX
NPAMbIX.

Teopema 0
CKpeLMBaroLwmMxcs nNpsambiX.

MapannenbHoe
npoekTnposaHmne.  OCHOBHble
CBOMCTBA napanenLHoro
NPOEKTUPOBaH KA.

306paxkeHne pasHbIX (uryp B
napansieNibHON NPoeKLMN,

LleHTpanbHas nNpoekLums.

Yron ¢ coHanpasneHHbIMU
CTOpoOHaMu.  Yron  Mexay
NPAMbIMU.

3afaun Ha [0Ka3aTenbCTBO U
nccnefoBaHWe, CBfi3aHHble C
pacrnonoXeHnem nNpambIX B
NPOCTpaHCTBe

napannefnibHON NPSMON, NPOXOAALLE yepes
TOYKY MPOCTPAHCTBa M He feXxalwein Ha
APYroin npsamown; neMMy O nepeceyeHum
MNOCKOCTU ABYMS napasinenbHbIMU
NPAMbIMKU; TeopeMy O TPEX napasinefibHbIX
NPSIMbIX.

JloKasbiBaTb
CKpeLMBatoLWmMxcs  NpsmMbIX,
CKpeLLMBatoLLMXcs NpAMbIX.

[oKasblBaTb TEOpeMy O paBeHCTBe
Yr/1I0B C COHanpae/eHHbIMW CTOPOHAMM,

O6BACHATD, 4To Ha3blBaeTCH
napansienibHbIM " LEeHTpanbHbIM
MPOEKTMPOBAHMEM W  KaK  BbIMNOHAETCH
MPOEKTUPOBaHNE (PUryp Ha NIOCKOCTb.

JloKasblBaTb CBOWCTBA MapasinenbHOro
MPOEKTUPOBAHMS.

N306paxkaTb B napaniesibHON NpoeKumm
pasHble reoMeTpuYeckme purypbl.

PelwiaTb CTepeoMeTpuUYyecKme 3afadvnm Ha
[0Ka3aTeNbCTBO " nccnepoBaHue,
CBAI3aHHblE C PAacrofioKeHNeM MpPAMbIX B
MPOCTpaHCTBe.

[MpoBOAUTL
paccyaeHus npu
reoOMeTpuyecKnx 3afau,
B3aMMHbIM  PacmnosioXKeHeM
MPOCTpaHCTBe.

CpaBHMBaTb,  aHaiu3npoBaTb U
OUeHMBaTb  YTBEPXAEHWA C  LeNblo
BbISIB/IEHUA  JIOTUYECKN  KOPPEKTHbIX U
HEKOPPEKTHbIX PacCy>XAeHWA.

MogenupoBaTb peasibHble  CUTyaLuw,
CBAI3aHHblE CO B3aUMHbLIM PAaCMOOXeHUEM
MPAMbIX B MPOCTPAHCTBE, Ha  A3blKe
reoMeTpun.

NccnegoBaTb MOCTPOEHHblE MOAeNn ¢
MCNONb30BaHNEM TEOMETPUYECKUX MOHATUIA
M Teopem, annapara anredpbl, LMPPOBbLIX
Pecypcos.

Monyyatb npegcTaB/ieHne 0
LEHTPa/IbHOM  MPOEKTUpOBaHUM U 06
UcTopun paboT No Teopun NepcneKTUBSI

MpU3HaK
TEopeMy O

[0Ka3aTenbHble

peLleHnN
CBSI3aHHbLIX CO
NpsMbIX B

Mapannens

[MoHATMA:  napannenbHOCTb

KnaccudmumpoBatb B3aMMHOe

8




HOCTb MPAMOMA X MNJOCKOCTU B | pacnonoXeHve MPAMOA K NJOCKOCTM B
NPSMbIX W | NPOCTPAHCTBE. MpPOCTpaHCTBe, MPUBOAA COOTBETCTBYHOLLME
M0CKOCTEM Mpy3HaK  napasnenbHOCTU | MPUMEPbI U3 PeasibHOMN XXU3HN.
B NpsMoM " MNOCKOCTMW. dopmynnpoBaTh onpegeneHune
npocTpaHcTB | CBOICTBA napanienbHOCTK | napansiefibHbIX MPAMOKM U NIOCKOCTU.
e MPAMOI N MNOCKOCTMW. Joka3blBaTb Mpu3HaK 0
(8 4) CeomMeTpuyecKme 3agadv Ha | napaniesibHoCTU MNPAMOM U MIOCKOCTY;
BbIUMC/IEHME W [0KA3aTe/IbCTBO, | CBOWCTBA  MapaieNlbHOCTX  NPSMOA U
CBSi3aHHble C MapaneslbHOCTLIO | MI0CKOCTH.
MNPAMbIX M MJIOCKOCTER B PewaTb CTepeoMeTpUyecKne 3afauu
MPOCTpaHCTBe. BbIUYMC/NIEHNSA U [JOKA3aTe/bCTBO, CBA3aHHbIE
[MocTpoeHue CeyeHus, | C napannenbHOCTLI0 NPSAMbBIX U M0CKOCTEN
MPOXOAALLEro Yepe3 [aHHYH | B MPOCTPaHCTBeE.
MNPAMYIO  Ha  depTexe U PewaTb npakTU4yeckue 3agadvm  Ha
napansienibHoro APYrov | NOCTPOEeHWE  CeYEeHMIn  Ha  depTexax
NPsIMOA. PacyéT OTHOLUEHWIA. | TeTpasdpa W Napannenenuneaa.
MapannenbHas npoekuus, PewlaTb cTepeomeTpuyeckne 3agauu,
NPUMeHeHWe AN1A MNOCTPOEHWS | CBA3aHHbIE € MOCTPOEHWEM  CeYeHWI
CeYeHuni Kyba N | MNOCKOCTbHO.
napannenenvnesa. [MpoBOANTL  JIOTUYECKN  KOPPEKTHbIE
CsovicTBa napasnsiefnienunea | Aokasarte/lbHble pacCyXXAeHUs Npu peLleHnm
N NPU3MBbI. reOMeTPUYECKUX  33fa4y  CBA3AHHbIX C
MapannenbHble MAOCKOCTU. | NapasnebHOCTLHO NIOCKOCTENA.
Mpr3HaKu napannenbHOCTH CpaBHUMBaTb n aHa/IM3npoBaThb
ABYX NNOCKOCTel. Teopema O | peasibHble  CUTyauuu,  CBSi3aHHble  C
napannensHOCTH W | NapannenbHOCTb0 NPAMOA U MI0CKOCTU B
eIMHCTBEHHOCTM  MNJIOCKOCTW, | MPOCTPaHCTBE; MOAENNPOBaTb peasibHble
MPOXOAALLEN Yepe3 TOUKY, He | CUTyauun, CBA3aHHble C NapanefibHOCTbIO
npuHagexatyto [AHHOW | NPAMOM M NIOCKOCTM B NPOCTPAHCTBE, Ha
MNOCKOCTU U CNeCTBUSA U3 Heé. | A3bIKe reoMeTpumn
CsoiictBa  MmapansiesnibHbIX
MNOCKOCTEN: O NapanefibHOCTH
MNPAMbIX  MepeceyeHnss  Npw
nepeceyeHnn ABYX
napansienbHbIX MNOCKOCTEMN
TPETLEN; 06 OTpe3Kax
napansienbHbIX NPsSIMbIX,
3aK/THOYEHHBIX Mexay
napansiefibHbIMA MIOCKOCTAMU;
O MepeceyeHNn nNpsAMoOiN ¢
ABYMS napansenbHbIMU
MIOCKOCTAMM
MepneHawn | TMoBTOpeHMe: TeopeMa | AKTyaiM3MpoBaTb (aKkTbl W MeTOAb!
KynsapHocTb | Mudaropa  Ha  MAOCKOCTW, | NIAHUMETPUN, pefieBaHTHbIe Teme,




npsMbIX — U”
NI0CKOCTEN
B
NPOCTPaHCTB
e

(25 4)

TPUrOHOMETPWS
NPSIMOYT0/IbHOT 0
TPeyronbHuKa.
CBoicTBa
NPAMOYT0/IbHOr0
napannenenvneaa.
BbluncneHne ANUH OTPE3KOB B
Kybe " MNPAMOYTr0/IbHOM
napannenenvnese.
MepneHaAnKyNSpHOCTb
NpsAMOI 1 NNOCKOCTW. MpusHak
NepneHANKYNSAPHOCTM  NPSIMON

Ky6a 7

W NAOCKOCTW. Teopema O
CyLLeCTBOBaHUN n
e4VNHCTBEHHOCTH NPSIMOWNA,
NpoxXoAsWwen  yepes  TOUKY
NnpocTpaHCcTBa 7
nepneHaAnKyNsapHOM K
NIOCKOCTM. [MnockoctTm  u

nepneHanKynspHble UM npsimas
B MHOrOrpaHHMKax.
MepneHAnKynap n
HaK/IOHHas.
MocTpoeHve nNepneHAVKynspa
13 TOUKW Ha NPAMYIO.

Teopema 0 TPEX
neprneHanKynapax (npamas u
obpaTHas).

Yron Mexay
CKpeLLmBaroLWMMUCA MPSAMbIMA.
Monck neprneHANKYNApHbIX
NPAMBIX C MOMOLLGHO
neprneHANKYNapHbIX
MNOCKOCTEMN

OpToroHanbHoe
MPOeKTMPOBaHNe.

[MocTpoeHNe ceyvyeHMn Kyba,
MPU3Mbl, NpaBubHOM
nupammapl C MOMOLLbIO

OPTOrOHaNbHON NPOEKLUN.
CvMMeTpUs B NPOCTPAHCTBE

OTHOCUTE/IbHO MNOCKOCTMW.
[lnockocTM  cMMMeTpUin B
MHOrOrpaHHUKax. Mpn3HaK

NnpoBOAUTL aHa10INN.

dopMynMpoBaTh onpeagneHus:
neprneHAVNKYNSPHbIX MPSMbIX B
NPOCTPAaHCTBE,  OMpeAesnieHVe  MPSIMOIA,

nepneHANKYNAPHOM K MI0CKOCTH.
Joka3blBaTb: neMmmy 0
nepneHANKYNApHOCTN ABYX MapanieNibHbIX
MPAMbIX K TPeTbel MPAMON; Teopembl O
CBA3M MeXAY napanneslbHOCTbIO NPAMbIX U
NX NEPNEHANKYNAPHOCTBLIO K MI0CKOCTH.
JokasblBaTb: TEOpPeMy, BblpaXKatoLLLyto
NPU3HaK nepneHanKyNspHOCTA MPAMORA ©
MIOCKOCTW; TEOpPeMy O CYLLECTBOBaHUU WU
eIVHCTBEHHOCTW  MPSAMOW,  MPOXOASALLEN
yepes JaHHYH TOUKY W NepneHanKySpHOi
K [JaHHOM NJIOCKOCTW.

N306paxaTb B3aMMHO
nepneHANKyNsapHbIe NPSIMYHO U NJIOCKOCTb.

dopmynmpoBaTb CBOWCTBO
nepneHaMKynsapa N0  OTHOLUEHWID K
MNOCKOCTMW.

Mony4yaTb npefacTaB/ieHVE O 3HAYEHUU
nepneHAnKynapa And apyrux obnacrei
Haykn ((hu3vka, 3SHepreTuka, nasepHble
TEXHONOrNN), B peasibHON XXM3HU (TEXHUKA,
OKpY»KaroLLiasd 06CTaHOBKa).

[oKa3bIiBaTb YTBEPXAEHMUSA, CBA3AHHbIE C
NPoeKumMen  nNpsAMOM  Ha  M/OCKOCTb,
HenepneHANKYNAPHYIO K 3TON NPSMOMN.

Joka3biBaTb Teopemy 0 TPéx
nepneHauMKynapax U TeopemMy 006paTHYHo
Teopeme 0O TPEX MepneHanKynapax.

MonyyaTb npeacTaBieHme
OPTOrOHa/IbHOM MPOEKTUPOBaHUN.

[oka3biBaTb TeOpemy O MPOEKUUN TOUKU

00

Ha NpPsIMY0.
PellaTb  CTEpeOMeTpUYECKMe  3adauu,
CBA3aHHble  C  MepneHAVKYNSPHOCTbIO

I'IpFIMOI7I M NNOCKOCTN.
PewaTb npuknagHble 3a4a4un, CBA3aHHbIE
C HaxoXaeHnem reoMmeTpmnyHeCcKnX BeNHH.
PewlaTb  cTepeoMeTpuyeckne  3afayw,
CBA3aHHbIE C NPUMEHEHMEM TEOPEMbBI O TPEX
nepneHankyndapax, HaxX0XaeHNEM
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NepneHANKYNAPHOCTM  NPSMOM
M MNIOCKOCTU Kak CreacTeue
CUMMETPUN. MpaBunbHbIE
MHOIOrpaHHUKM

PacuyéT pacCcTOsIHWIA OT TOYUKM
Ao nnockoctn.  Cnocobbl
OnNyCTUTb  MepneHANKYsapbI:
CUMMETPUSA, CABUM TOYKM MO
napannensHoin npamoin. Casur
Mo HenapanieslbHON MPAMOIA,
M3MEHEHWNEe PacCTOAHUI

PacCcTOSHWUIA, MOCTPOEHMEM NPOEKLMWIA.
CpaBHMBaTb n aHa/IM3npoBaTb
YTBEPXAEHUA  C  LENbl0  BbIBNIEHUSA
NOTNYECKN KOPPEKTHBIX U HEKOPPEKTHbIX
paccyaeHuia.

AHanuanpoBaTb W MOAENMpPoOBaTb Ha

A3blKE TEOMETPUN peasibHble CUTYaL UK,
CBA3aHHbIE c nepneHanKynapHoCTbO
I'IpFIMOVI n MN10CKOCTN, nccnegosatb

MOCTPOEHHbIE MOAENN, B TOM 4ucne m C
NCMnoab30BaHNEM arMapaTta aJ'IFE6pr

Yrnbl
paccToAHUA
(16 4)

7

[oBTOpPeHME: Yron Mexay
NPSMbIMW ~ Ha  MIOCKOCTH,
TPUrOHOMETPYS B

MPOM3BO/ILHOM  TPEYroJibHUKE,
Teopema KOCWHYCOB.
[MoBTOpEHME: Yron Mmexay
CKpeLmBatoWmMMmnca  nNpsMbIMu
B MPOCTPaHCTBe.
"eomeTpUyecKme MeTOo/b!
BbIUMCNIEHUA  yrna  Mexnay
MPAMbIMU B MHOTOrpaHHMKax.
[BYrpaHHbIi yron.
CBOWCTBO  JIMHENHbIX  Yr/oB
ABYIrPaHHOro yrna.

MepneHanKyNspHble
MNOCKOCTMW.

CsolicTBa B3aVIMHO
neprneHANKYNSAPHbIX
MNOCKOCTEN. Mpn3Hak
neprneHgMKYNapHOCTA
MNOCKOCTEMN; Teopema 0
NPAMOA  MepeceyeHns  ABYX
MNOCKOCTEMN
NeprneHANKYNAPHbIX — TPeTbei
MNOCKOCTMW.

[pAMOYrONbHbI
napansenenunes,; Ky0;
N3MEpPEHNS, CBOWCTBA
MPAMOYTO/IbHOr0

napannenenunega. Teopema o0

AKTyannsnposatb (akTbl U METOAb!
nnaHUMeTpuu, peneBaHTHbIe TEME,
NPOBOAUTL aHa/TOTUN.

dopmynnpoBaThb
[IByrpaHHOro yrna.

[loKa3blBaTb CBOWCTBO paBeHCTBA BCEX

NMHENHBIX YrNOB ABYrPaHHOro yrna.
KnaccuuunposaTtb ABYrpaHHble Yribl

B 3aBMCMMOCTU OT UX FpagyCHO Mepbl.
dopmynmpoBaTb onpegeneHve

B3aMMHO MeprneHANKYNAPHbIX MI0CKOCTENR.

Joka3biBaTb TeopeMy O nNpu3Hake
nepneHANKYNAPHOCTM [BYX NJIOCKOCTEN.

onpegeneHne

dopmynmpoBaTb cnefcrteue (13
NPU3HaKa) 0 nepneHANKYNspHOCTH
MNOCKOCTK, KOTOpas  NepreHanKynspHa

MPAMOIA, MO KOTOPOW MepecekatoTca [Be
MNOCKOCTK, 3TW NJIOCKOCTAM.

[oKasblBaTb  YTBEPXAEHUS O  €ro
CBOICTBax; TEOPEMY W CMeACTBUE U3 Heé O
AmnaroHanax MPAMOYT0/1IbHOr0
napannenenvnesa.

PewaTb CTepeoMeTpuYecKne 3agauu,
CBSi3aHHble C NepneHgNKYNSPHOCTb NPAMbIX
" M10CKOCTEMN, MCNosb3ys
NNaHUMeTPUYecKme (hakTbl U METOAbI.

MpoBOANTL  /IOTMYECKN  KOPPEKTHbIE
[OKa3aTe/lbHble PacCyXXAeHUs Npu peLleHnn
reOMeTpMYeCKMX  3afjay, CBA3aHHbIX C
nepneHANKYNAPHOCTBLIO NIOCKOCTEN.
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fnaroHanM  NpsAMOYrobHOro
napasnenenuneia v crneacreve
N3 Hee.

CrepeomeTpuyeckumne 7
NpuKnagHble 3afauu,
CBA3aHHble  CO  B3aWMHbIM
PacronoXeHnem nNpsMbIX  ©
MIOCKOCTH.

[MoBTOpEHNE:
CKpeLLmBaroLLmecs npsamble,
napasnefbHble MNJ0CKOCTU B
CTaHAAPTHbIX
MHOrOrpaHHUKax.

Mapa napannenbHbIX
MNOCKOCTEMN Ha
CKpeLLmBaroLLmxca MPAMBIX,
paccTosiHue Mexay
CKpeLvBatoWwMmMmnca  npsimbiMm
B MPOCTbIX CUTyaUUAX.

OnyckaHwue
nepneHAnKyNapos,
BbIUYMC/IEHWE PacCTOAHMIA  OT
TOYKM [0 TOYKW; MPAMON;
MIOCKOCTH.

BbluucneHme  pacCTosHWMN
Mexay CKpeLLMBaroLLMMmnCS
NPAMbIMU C MOMOLLBHO
nepneHANKYNAPHOA
MIOCKOCTH.

TpéxXrpaHHbIi yron,
HepaBeHCTBa A1 TPexXrpaHHbIX
YI/oB.

Teopema Muparopa,
Teopembl KOCMHYCOB U CUHYCOB
oA TpEXrpaHHOro  yrna.
SNeMeHTbI cthepmryeckoi
reomMeTpuu: reofesnyeckue
JIHWUW Ha 3emne

AHann3nposaTb U MOAENNPOBaTb Ha
A3blKe TeOMEeTpUM peasibHble CUTyauuu,
CBA3aHHble  C  MNeprneHANKYNAPHOCTLIO
MPAMBIX U M/IOCKOCTENA.

ccnegoBaTb MOCTPOEHHbIE MOAEeNW, B
TOM 4uUCne M C UCNONb30BaHWEM annapara
anreopeol.

PelwaTtb NpUKnagHble
CBfi3aHHble C
reoMeTpUYeCKNX BENNYMH

3aauum,
HaX0X/JeHNeM

MHororpaH
HUKW
(74)

CuctemaTmsauma  3HaHWIA:
MHororpaHHuK 7 ero
anemMeHTbl. [Mupamnga. Buabl
nnpamng,. [MpaBunbHasn
nupammnaa.

[Mpu3ma. [Mpsamas n

Pabotatb ¢
BOMPOCHI,
KOMMEHTapuu.

AHaNIN31PoBaTb PeLLEHNE 3adauun.

PucoBaTb BbIMYK/ble MHOFOrPaHHWKKN C
3a/laHHbIMW CBOMCTBaMW; BOCCTaHaB/MBaATb

Yy4eOHMKOM:
fienartb

3a/aBaTh
3aMevaHus,
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HaKMoHHas NPU3MbI.
MpaBunbHas npuama. Mpsmoi
napannenenunes,

NPSIMOYT O/bHbIN

napannenenunem, Kyo.
BbINyK/ible MHOrOrpaHHUKMW.

Teopema 3itnepa. MpaBunbHbIE

06LLUKMIA BMA BbIMYKNOr0 MHOrOrpaHHMKa no
ABYM €ro nNpoeKLusM.
[loKa3biBaTb ~ CBOIICTBA
MHOFOrpaHHUKa.
PucoBaTb BbIMYyK/lble MHOFOFPaHHUKK C
pasHOM  31NepoBOM  XapaKTEPUCTUKOMW;
nccnefoBaTb  BO3MOXHOCTM  MOMYYEHMS

BbIMYK/MOro

n nonynpasw/bHble | pe3ynbTaTa NPy BapbMPOBaHNUMN AaHHbIX.
MHOTOrPaHHNKM [loKasbiBaTb  CBOWCTBA  MNPaBU/IbHbIX
MHOrOrPaHHMKOB. MnaHnpoBaTb
MOCTPOEHNE MPaBU/IbHbIX MHOFOrpPaHHUKOB
Ha MOBEPXHOCTSIX [APYrMX MpaBUbHbIX
MHOrOrpaHHVKOB
BekTopbl B MoHATME  BekTopa  Ha | AKTyanuauposaTb akTbl U MeTOAbI
NPOCTPAHCTB | NNOCKOCTY 1 B MPOCTPAHCTBE. | MIaHUMETPHMN, peneBaHTHble TeMe,
e Cymma n PasHOCTb | MPOBOANTL aHAIOM UK.
(12 v) BEKTOPOB, NpaBuno OneprpoBaTb MOHATUSMU: BEKTOP Ha

napannenenunega, YMHOXeHue
BEKTOPA Ha 4u1C/o, pasfoXKeHune
BeKTOpa Mo Gasncy  Tpéx
BEKTOPOB, He fexalmx B
O/LHOW MNOCKOCTH.

CkansapHoe npou3BefeHue,
BbIUMC/IEHME  Yyrna  Mexay
BEKTOpaMM B MPOCTPaHCTBE.

MpocTeiune  3agaunm C
BEKTOpaMK

NNOCKOCTU 7 B MPOCTPaHCTBE;
KOMMNaHapHble  BEKTOpbI. MpnBOAUTb
NpUMepbl PU3NYECKNX BEKTOPHbIX BE/IMUUH.

OcBavBaTb  NpaBwia  BbINO/HEHUS
NENCTBUA  CNOXKEHWS N BblYMTAHUA
BEKTOPOB, YMHOXXEHWNS BEKTOPA Ha Yn1CIO.

[oKa3bIiBaTb MPU3HaK KOMM/IaHapHOCTU
TPEX BEKTOPOB.

[oKa3biBaTb TEOPEMY O Pa3/OXEHUK

NO60ro  Bektopa MO  TPEM  [JaHHbIM
HEeKOMIMMaHapHbIM BEKTOpaM.

MpUMeHATb  NpaBuia  BbIMOSTHEH WS
NENCTBUA  CNOXEHMS N BblYMTaHUA

BEKTOPOB, YMHOXXEHMSI BEKTOpa Ha 4MCNo
MpW peLLleHnn 3aaau.

HaxoguTb KOOpAMHATbl BeKTOpa B
[AaHHOM 6a3nce M CTPOWUTb BEKTOP MO €ro
KoopAuHaTaM.

BCNOMHWTL OnpefenieHne CKansipHoOro
YMHOXEHUS U ero CBOMCTBA. BbluMcnsTh C
MOMOLLbHD CKANSPHOr0 YMHOXXEHUS ANNHbI

BEKTOPOB, VI /bl Mexay HUMMW,
YCTaHaB/INBaTb nepneHankKynapHoCTb
BEKTOPOB.

AHanumsmposatb U MOAeNNpoBaTb Ha
A3blKE TEOMETPUN peasibHblE CUTYaLUN,
CBA3aHHbLIE C (*JI/I3I/I‘-IeCKI/IMI/I BEKTOPHbLIMU
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BEMMMYNHAMMN.

icnonb3oBatb Mpu  peLleHnn 3ajad,
CBA3aHHbLIX C BEKTOPaMW B MPOCTPaHCTBE,
naaHMMETPUYECKNE q)aKTbI N METOAbI

[ToBTOpEHME,
0606LLeHNe
n
cucTemartmsa
LnA 3HaHWI
(54)

CeyeHnss MHOrorpaHHMKOB:
CTaHAapTHbIE MHOrOrpaHHMKMK,
METOL CfefoB, CTaH4apTHble
M10CKOCTH, nepeceyeHus
MPAMbIX U MOCKOCTEN

MapannensHble NpsMbIE U
M1I0CKOCTW: NapasnesbHble
CEeYEHMSs!, PacUET OTHOLLIEHNIA,

Y Nbl MEXAY
CKpeLLMBaIOLLMMICS NPAMBIMU.

MepneHaNKYNApHbIe
npsMble " MAOCKOCTY:
CTaH4apTHble napbl
neprneHANKYNSAPHbIX
MNOCKOCTEN 7 NPsSIMbIX,
CUMMETPUM  MHOTOrpaHHUKOB,

TeopeMa 0 Tpex
neprneHAVKynspax,

BblYMCEHNS ONH B
MHOTOrpaHHM1Kax

CB060OAHO OMNepupPoBaTb MNOHATUSIMU:

OTOOpaXeHWe MpoOCTpaHCTBA Ha  ceb,
[BWKEHNe NPOCTPaHCTBa; LeHTpasibHas,
oceBas M 3epKaslbHas  CUMMeTpUN,
napanfe/nibHblil  MepeHoc; pPaBeHCTBO U
nogo6ue guryp.

[oKasblBaTb YTBEPXAEHUS O TOM, 4TO
LeHTpanbHas, 0CeBas W  3epKasibHas
CUMMETPUM,  napannefibHbli  nepeHoc
ABNAIOTCA  [ABVMDKEHUSMW.  BbIMONHATL

npeobpasoBaHna Nogooums.

OnepupoBaTb MNOHATUAMMW. Mpsamas ”
cthepa Jitnepa.

PewaTb reomeTpuyeckune
MCNONb30BAHNEM ABVKEHWIA.

cnonb3oBatb MNpu  pelleHnMn  3agad
ABWXEHWS MPOCTPaHCTBa U UX CBOWCTBA.

CpaBHMBaTb " aHa/IM3npoBaTb
YTBEPXAEHUA  C  LEbl0  BbIBNIEHUSA
NOTNYECKN KOPPEKTHBLIX WM HEKOPPEKTHbIX
paccyaeHuia.

ccnefoBaTb MOCTPOEHHbIE MOAENN.

cnonb3oBaTb LNGPOBbIE pecypcbl

3agaum ¢

11 knacc (He meHee 102 y)

Ha3BaHue
pasgena (Tembl)
OCHOBHbIE BUAbI AeSATENIbHOCTU
Kypca OCHOBHOe cogep>aHuve
yyalinxcs
(Kon4ecTBO
4acoB)
AHannTn4eckas [MoBTOpPEHMe:  KoopAuHaTbl | AKTyannsuMposaTb (PakTbl U MeTOAbI
reoMeTpus BEKTOpa Ha MJIOCKOCTU W B | MNAaHUMETPUKN,  PEfeBaHTHblE  TEME,
(15 4) MPOCTPaHCTBE, CKaNsipHoe | MPOBOAUTL aHaNornmn.
npou3eeieHne BEKTOPOB, CBOAUTbL [ENCTBUSI C BEKTOpaMu K
BbIYMC/IEHME  yrNia  MeXAy | aHalormMyHbIM -~ AEACTBUAM € UX
BEKTOpaMu B MPOCTPaHCTBE. | KOOpAMHATaMW.
YpaBHEHUE NPSIMOWN, BcnomMHUTb onpeneneHue
NPOXOAsALLEN Yepes Be TOUKW. | CKaNIIPHOr0 YMHOXEHUS 1 ero
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YpaBHeHue M10CKOCTH,
HOpMarib, ypaBHeHue
MNI0CKOCTM B OTPe3Kax

BekTOpHOe Npoun3BeeHMe.
JInHeliHble HepaBeHCTBa,
NIMHeHOe NporpaMMUpoBaHme

AHanMTUYeckme MeTOo/pb!
pacuéTa yrna mexay npsmMbIMu
" MI0CKOCTAMMU B
MHOrorpaHHukax.  ®opmyna
paccTosHMA 0T  TOYKM [0
MNI0CKOCTM B KOOPAMHATAX.

HaxoXaeHne pacCTosiHWIA OT
TOYKM A0 NJIOCKOCTM B Kybe K
NpaBWIbHOI Nupamunae

Bbiuncnate
CKanapHoro YMHOXeHUSA LNVHbI
BEKTOPOB, yrbl MeXay  HUMMU,
yCTaHaB/MBaTb  MeprneHANKYNAPHOCTb
BEKTOPOB.

BblBOANTL YpaBHeEHWE M/IOCKOCTU U
(hopmyny paccTosHMA OT TOYKM [0
M0CKOCTMW.

PewaTb 3agaun, coyeTas
KOOPAMHATHbIN N BEKTOPHbIA METO/bI.

[MpOBOANTL NOTNYECKM KOPPEKTHbIE
[loKa3aTe/IbHble  pacCy>XAeHuna npu
PeLUeHNN TeOMETPUYECKMX 33aday Ha
NPYMeHeHne BeKTOPHO-KOOPAUHATHOIO
mMeToza.

AHanm3nposatb U MOAeNNpPOBaTb
Ha  A3blke  TeOMETpUM  peasibHble
CUTyauuun, CBA3aHHble BeKTOpamMn W
KoopAmHaTamu.

iccnepoBaTh MOCTPOEHHbLIE MOAENN,
B TOM 4WUCE M C WCMNOMb30BaHUEM
annapara anreépol.

Mcnonb3oBaTb
nporpamMmmeil.

3HAKOMUTbLCA C UCTOPUEN Pa3BUTKS
MaTeMaTUKn

CBOWCTBaA. NMOMOLLbHO

KOMMbKOTEPHbIE

[ToBTOpEHNe,
0606LLeHNe n
cucTeMaTusaums
3HaHWUM

(15 yvacoB)

CeyeHnss MHOrorpaHHWKOB:
CTaHAapTHbIE MHOrOrpaHHUKM,
MEeTOL CNnefoB, CTaH4apTHble
M710CKOCTH, nepeceyeHus
MPAMbIX U MOCKOCTEN

MapannensHble Mpsimble K
M/10CKOCTH: napannefbHble
CeYeHMsi, pacyéT OTHOLUEHWIA,
Y bl MeXay
CKpeLLMBaIOLLMMICS NPSMbIMUA

MepneHANKYNApHbIe
npsMble " MAOCKOCTW:
CTaH4apTHble napbl
neprneHANKYNSAPHbIX
MNOCKOCTEN 7 NPsSIMbIX,
CUMMETPUM  MHOTOrpaHHUKOB,
Teopema 0 Tpex
nepreHgnKynsapax,

CTpouTb ceyeHus.

PeliaTb CTepeOMeTpUYecKMe 3adaqun
Ha [0OKa3aTeNbCTBO MaTeMaTU4ecKmUx
OTHOLLEHWNA, HaxoXeHne
reoOMeTPUYECKUX BEIMUUH (4IVH, YTI0B,
nnowanei, 06LEMOB).

Aicnonb3oBaTthb peLLeHunn
CTEPEOMETPUYECKNX 3agau
NNaHUMeTPUYecKme (hakTbl U METOAbI.

MpoBOANTbL NOrNYECKN KOPPEKTHbIE
[OKa3aTe/lbHble  pacCyXXAeHus  npu
PELLUEHNN CTEPEOMETPUYECKNX 3aad.

CpaBHMBaTb W aHann3npoBaTb
peajibHble  CUTyauum W BbISBNATD
BO3MOXXHOCTb €€ MOAEeNMpPoBaHMsA Ha
A3blKe reOMeTPUN.

MogenupoBaThb peasibHyto
CUTYaUMIO Ha A3blKe TeOMEeTpUn u

npu
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BblYNCNEHNA ONNH B

MHOTOrpaHH1Kax
[ToBTOpEHNE: nnoLaan
MHOrOYrofiHUKOB,  (hOPMY/ibl
ANA  nowanen, coobpaxeHus
nogo6ums.
Mnowaam CeYeHuni
MHOrOrpaHHNKOB: naowaau

MOBEPXHOCTEN, pa3pe3aHnst Ha
4acT, CO0BPAXKEHNS NOA06KS

nccnefoBaTb MOCTPOEHHbIE MOAENN, B
TOM 4YuCne W C  MWCMO/Ib30BaHNEM
annapara anreépobl.

cnonb3oBaTthb KOMMbIOTEPHbIE
nporpaMmbl NPV peLleHnn 3aaau.

O6BbEM
MHOrorpaHHuKa
(17 4)

O6bEM Tena. O6bem
NPSIMOYT O/IbHOTO
napannenenunega. 3agayn o6
y[BOeHUM Kyba, O KBagpartype
Kyba; 0 TpuceKuumn yrna.

CrepeomeTpuyeckume
3afa4mn, CBsizaHHble C 06 BLEMOM
MPAMOYT0/1IbHOr0
napannenenunega.

MpuKnagHble 3agauu,
CBAI3aHHbIE C  BbIYMC/IEHNEM
06bEMa NPSAMOYro/IbHOro
napannenenunesa.

OG6BEM NPAMOIA NPU3MBI.

CrepeomeTpuyeckume
3agaun, CBSI3aHHbIE C

BblUNCNIEHNEM 06BbEMOB
npamoi npuambl. MprKnagHble
3afa4n, cBsizaHHble C 06BLEMOM
MPAMOIA NPU3MBbI.

BbluncneHne 06LEM0B Ten C
MOMOLLbHO onpefenéHHoro
nHTerpana. O6bLEM HaKNOHHOM
MpU3Mbl, NMPamMnbl.

dopmyna 06bEMa
nvpaMuapl. OTHoOLLeHVe
06bemMOB nupamug € 06LMM
Yr/I0M.

CrepeomeTpuyeckume
3a7ja4u, cBA3aHHble C 06BEMaMK

HaK/OHHOWA NpU3Mbl,
nvpaMuapl.

MpyknagHble  3agaynM Mo
TeMe «O6bEMBI Ten»,

CB060gHO onepuposaTb
NOHATUAMW: 00bEM Tena, OOBLEM
MPAMOYro/IbHOro Napansenenunesa.

dopmynnpoBaTh OCHOBHble

CBOWCTBa 0OBEMOB.
[okasblBaTb Teopemy 06 00bEMe

NPAMOYT0J/IbHOT0 napannenenunesa,
CNeacTBuUA U3 Hee.
Pa3pe3aTb MHOTOrpaHHUKMN,

nepeknafblBaTb 4acTu.

PellaTb CTepeoMeTpuyecKme 3agauu,
CBfA3aHHble C BblYMCNeHNemM 06bEMa
NPSAMOYTO/bHOrO napannenenunesa,
MPU3MbI.

CpaBHMBaTb W aHa/IN3MpPOBaTb
YTBEPXAEHUA C LeNb0  BblSIBNIEHWUS
NOTNYECKN KOPPEKTHbIX 7
HEKOPPEKTHbIX PacCy>XAeHWA.

AHannsnposaTb M MOAENMPOBaTh
Ha  A3blke  TeoOMeTpuu  peasibHble
cUTyauun, CBfA3aHHble C  0OBLEMOM
NPSAMOYTO/1bHOr0 napannenenunesa,
NpU3Mbl, NUPamMnbl.

ccnepgoBaTb NOCTPOEHHbIE MOAENN,
B TOM 4ucne W C WCMOMb30BaHNEM
annapara anreépol.

BbiBOANTL OCHOBHYHO
NHTErpasibHyto hopmyny ansa
BblUMCNeHNs 06LEMOB Ten.

[okasblBaTb Teopemy 06 00bEMe
HaKNOHHOW  NPWU3Mbl  Ha  MpUMepe
TPeyrosbHoM NpU3Mbl " ans
MPON3BOJILHOW MPU3MbI.

[Joka3sblBaTb Teopemy:. 06 006bEME
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CBSI3aHHbIE C 06bEMOM
HaK/OHHOWA NpU3Mmbl,
nupamnasbl.

[MprMeHeHne 061bEMOB.

BbluncneHne pacctosHua Ao
MAIOCKOCTU

nvpamMuael, opmynnposatb CreacTBus
N3 Hee: 0O6bEM YCEUEHHOW nupamuibl.
BbiBogMTb (hopMyny AN1F BblYUCIEHUS
06bEMOB YCEYEHHOW Npammnzbl

Tena
BpaLLeHNS.
(24 4)

LinnnHapuyeckas
MOBEPXHOCTb, obpasytoLuue
LMIVHAPUYECKO
MOBEPXHOCTW.

LinnnHap. Mpamoit

KpyroBov uunuHap. Mnowans
MOBEPXHOCTMN LMNNHAPA.

KoHnyeckasis MOBEPXHOCTb,
obpasyroume KOHMYECKOWA
nosepxHocTh. KoHyc. CeyeHne
KOHyca MNOCKOCTbIO,
napansienbHon MNOCKOCTU

OCHOBaHMS. Y CeUYEHHbI KOHYC.
306paxkeHne  KOHYycOoB W
YCeUYEHHbIX KOHYCOB.
Mnowanb
MOBEPXHOCTU 7
MOBEPXHOCTU KOHYcCa.
CTepeomMeTpuyeckune 3agayu
Ha [l0Ka3aTe/iIbCTBO 7
BblYMC/IEHNE, NMOCTPOEHWEM
CeveHu LnnMHAapa, KoHyca.

OOKOBO
NMOJSIHOM

MpuKnagHble 3afauu,
CBsi3aHHble C UMINHAPOM
Cdbepa 1 wap.

MepeceyeHune cepbl U Wapa
C nnockocTblo. KacaHue wapa
N cepbl MNOCKOCTbIO. Bug u
n306paxeHue Lwapa.

YpaBHeHNe cthepbl.
Mnowaab cepbl N eé yacTei.

CummeTpus chepbl 1 LWapa.

CTepeomeTpuyeckne 3agayu
Ha [0Ka3aTeNbCTBO 7
BbIUMC/IEHME, CBSi3aHHblE CO
cthepoit 7 LLIapOM,
MOCTPOEHNEM MX CEYEHWIA
MNOCKOCTbHO.

CB060gHO onepupoBaThb
NOHATUAMMN: UMAVHAPUYECKas
MOBEPXHOCTb,  UMAMHAP.  M3yyaTb

CNoco6bl NONYYEHUS UWINHLPUYECKON
MOBEPXHOCTW, UNIMHAPA.

N306paxkaTb  UMAMHAP W €ro
CeyeHus NI0CKOCTbIO.
CB060gHO ornepupoBaTtb

NMOHATUAMM: KOHMYECKasi NMOBEPXHOCTb,
KOHYC, YCeYéHHbIM KOHYyC. W3y4atb
Cnocobbl  MOMyYeEHUS  KOHWYECKOM
MOBEPXHOCTU, KOHYCA.

306pakaTb KOHYC W ero ceveHus
MNOCKOCTbIO, NPOXOASLLEN Yepe3 OCb, U
MNOCKOCTbIO, NEPNeHANKYNAPHON K OCK.

BbIiBOAUTL (hopMy/ibl ans
BblUMCNEHUA  OOKOBOW W MOMHOWA
MOBEPXHOCTeN TeN BpaLeHus.

PeluaTb CTepeoMeTpryecKme 3agayu,
CBA3aHHble C Tenamy  BpalleHus,
HaxoXieHnem nnowagm 60KOBON W
MOSIHOA  MOBEPXHOCTK, MOCTPOEHUEM
CeYeHNIA.

icnonb3oBaTb Npu pelleHnn 3agad
NNaHUMeTpuyeckmne akTbl U METOAbI.

CpaBHI/IBaTb n aHa/IM3npoBaTb
YTBEPXAEHNA C LENbO  BbIABIEHUA
JIorn4vyeckun KOPPEKTHbIX n

HEKOPPEKTHbIX PacCyXXaeHWIA.
AHanunsmpoBaTb U MOAENPOBATb

Ha  A3blKe  TEOMETPUU  peabHble
CUTyaUun, CBSI3aHHble C KOHYCOM ¥
UWNHAPOM.

ccnenoBaTh NOCTPOEHHbIE MOAENN,
B TOM 4ucne U C WCMOMb30BaHNEM
annapata anreépol

AKTyann3npoBaTb PaKTbl 1 METOAbI
NNaHUMETPUKM,  pefieBaHTHble  TeMme,
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MpuKnagHble 3agauu,
CBsi3aHHble CO  cpepoi

LLIAPOM.

n

[MOBTOpEHME:  OKPY>KHOCTb
Ha MJIOCKOCTU, BbIYUCMEHNA B
OKPY>XHOCTH, CTaHAapTHbIE

nogo6us

Pa3fMuHble  KOMOGUHaLMUW

Ten BpaLLleHms
MHOrOrPaHHNKOB.

n

3agayn no Teme «Tena wu

MOBEPXHOCTM BPALLEHNS»

NPOBOAUTbL aHas/10r N,
CB060gHO ornepupoBaTtb

NOHATUAMW: cepa M Wap, LUEHTP,

paguyc, anameTp cepbl 1 wapa.

WccnepoBaTh B3aMMHOe
pacnosioXkeHne cgepbl U NIOCKOCTH.
dopmynmpoBaTb onpegeneHue

KacaTe/lbHOM NM0CKOCTM K cthepe.
J[l0Ka3bIBaTh TEOPEMbI O CBOICTBE W
Npu3HaKe KacaTesbHOl NIOCKOCTMW.

BbiBOANTE (hopmyny ans
BblUMCNEHNS nnowaan cdepbl  yepes
paguyc cgepsl.

PeLLaTb CTEPEOMETPUYECKIME 3aa4N,
CBSi3aHHble CO C(hepoli M  LLApOM,
HaxoXaeHMeM nnowlaan cdepbl U eé
YacTeil, NOCTPOEHMEM ceueHUli cepbl 1
Luapa.

AHanu3npoBaTb U MOAENNPOBATb
Ha  S3blke  TEOMETPUM  peasibHble
CUTYalMK, CBSI3aHHbIE C  LUAPOM W

cthepoid.
PeluaTb NpocTble 334a4m, B KOTOPbIX
(urypupyroT KoMbuHaLmu Ten

BpaLLeHNsA 1 MHOrOrpaHHMKOB.
icrnonb3oBaTb NMpu peLLeHnm 3aaad,

CBSI3aHHbIX CO Cepoil ©  LLApOM,

NNaHUMeTPUYecKne PakTbl U METOABbI.

PelLiaTb CTepPeOMETPUYECKME 3aaauMu,
CBi3aHHble C  Tenamy  BpalleHus,
MOCTPOEHMEM CEYEHWNIN TeN BpaLLeHus, C
KOMOMHaUMAMM  Ten  BpaweHus wu
MHOrOrpaHHUKOB.

MpoBOAUTL NOrMYECKN KOPPEKTHbIE
[l0Ka3aTe/lbHble  PacCy>XAeHns  npu
peleHnn  TeoMeTpUYecKMX  3afad,
CBSI3aHHbIX C NEepneHAMKYNAPHOCTbIO
NJ0CKOCTEMN.

AHannsnpoBaTb U MoOAeNMpoBaThb
Ha  S3blke  TFeOMETpUM  peasibHble
cUTyauuu, CBSI3aHHbIE c
MHOrOrpaHHUKaMM.

ccnepgoBaTb NOCTPOEHHbIE MOAENN,
B TOM YMCNE U C UCMONb30BAHMNEM
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annapara anreépobl.

[Mnowann
NMOBEPXHOCTN W

00BbEMBI
KPYrbIX Ten
(9u)

O6bém uunuHapa. Teopema
06 06BEME NPAMOro UuaMHAapa.

Mnowaam 6OKOBOWA 7
MOSHOM MOBEPXHOCTU
LUMNNHApA.

BbluncneHne 06bEMOB TeN C
MOMOLLb O onpeaenéHHoro

nHterpana. O6LEM KoHYyca.
Mnowaan  6OKOBOMW 7
MOJTHOM NOBEPXHOCTM KOHYCA.
CrepeomeTpuyeckume
3afaun, CBfi3aHHble C
BblUNC/IEHNEM 06BbEMOB
UMNNHAPA, KOHYCA.
[MpuknagHble
Teme «OObEMBI
MOBEPXHOCTEN Terl.
O6béM LWapa M LWapoBOro
cektopa. Teopema 06 06béMme
wapa. Mnowagb cgepsl.
CrepeomeTpuyeckume
3afaun, CBfi3aHHble C
BblUMC/EHNEM 0OLEMOB LUapa,
LLIAPOBOr0 CermeHTa, LLIAPOBOro

3a4aum  no
M naowaau

ceKkTopa.
MpuknagHble 3agayun  no
Teme «ObOBbEMBI Ten,

CBfi3aHHble C 06BLEMOM LLUapa U
naowansko cgepsl.
CooTHoLLeHuA MeXxay
nnowagsaMm MnoBepxHOCTeN U
06BbEMaMM MOA0GHbLIX Te.

Mogo6Hble Tena B
MPOCTpaHCTBe.

N3veHeHne 060bEMa npu
nogoéuun.

CrepeomeTpuyeckume
3agaun, CBSI3aHHbIE C

BbIUMC/NIEHNEM 0O6BEMOB TEN U
nnowazen NoBepxXHOCTeN

CB060gHO ornepupoBaTtb
NOHATUAMW. O00BEM Tena, nowWagb
MOBEPXHOCTW.

dopmynnpoBaTh OCHOBHble

CBOWCTBa 0OBEMOB.

[oka3blBaTb TeOpembl: 06 06bLEME
umnmHagpa; o6  06bEME  KOHYyca.
BbiBOANTb (hOpMY bl AN BbIYUCIEHUS
06bEMa YCeuyéHHOro KoHyca.

ccnefoBaTb NOCTPOEHHbIE MOAENN,
B TOM 4MC/E W C WUCMOMb30BaHMEM
annapara anreoépobl.

3HaTb BO3MOXHOCTW peLleHns 3a4ad
Ha MOCTPOEHMNE LMPKYNEM U IMHEKONA,
0 KNacCUYeCKmx HepaspeLLnMbIX

3afavax.

CB060gHO ornepupoBaTtb
NOHATUAMMU: LLIApOBOA CErMeHT,
LLApPOBON  CNOW, LLIAPOBOM  CEKTop,
OCHOBaHMe M  BbICOTA  CErMEHTa,

OCHOBaHME M BbICOTa LLAPOBOIro CNos.

BbIiBOANTb hopmMy/bl ans
HaxoXxaeHns  00LEMOB  LIApPOBOro
CerMeHTa, LLIApoBOro CekTopa, naowaam
cthepbl.

[okasblBaTb Teopemy 06 00bEMe
Lapa.

PeluaTb CTepeoOMeTpUYECKMe 3a4aun,
CBA3aHHbIe C 06BLEMOM LLIAPa, LIapoBOro
CermMeHTa, LLIapOBOro CekTopa,
nnowansko cgepsl.

CpaBHMBaTb W aHann3npoBaTb
YTBEPXAEHUA C LeNbl0  BblSBNEHWS
NOTNYECKU KOPPEKTHbIX "
HEKOPPEKTHbIX PacCy>XAeHWA.

AHanusnpoBaTb M MOAENNPOBaTb
Ha  A3blKe  reOMeTpUM  peasibHble
CUTYyaumK, CBA3aHHbIE C 06BbEMOM Luapa,
LLIapOBOro CermMeHTa, LLIapOBOro
CermMeHTa, M/oLLasabo cdepsbl.

CB060gHO ornepupoBaTtb
NOHATWEM: MofoOHble Tena B
MPOCTpaHCTBe.
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Bbluncnate  06bEMbI  Ten C
MOMOLLGHO OMpeaenéHHOro HTerpana.

PellaTb CTepeoMeTpuyecKme 3agauu,
CBfi3aHHble C COOTHOLUEHUSAMU MexXay
nnowagaMm noBepxHocTen U 06bLEMamu
NOAO6HLIX Ten.

[MpoBOAUTL NIOrMYECKU KOPPEKTHbIE
foKa3saTeflbHble  pacCcy>XaeHns  npu
pelleHn  reomMeTpuyeckux  3ajad,
CBfA3aHHbIX C BbIYMC/EHWEM OObLEMOB
Tel C TMOMOLWbI  OnpefenéHHoro
NHTEerpana, HaxoXAeHVeM
COOTHOLUEHUA  MeXay  noLlagamu
NnoBepxHocTe N 06BLEMaMM MOLOOHBIX
Ten.

AHann3nposaTb U MOAENMPOBaTh
Ha  A3blke  TeoOMeTpuM  peasibHble
CUTyauun, cesizaHHble C 06bEMaMU U
MOBEPXHOCTAMU TeN, Ha [0Ka3aTeNbCTBO
M Ha HaxoXAeHuWe TreoMeTPUYECKUX
BE/IMYNH
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[BrxeHuda
(54)

[BWKeHNA  NpoCTpaHCTBa.
OTob6paxeHus. [BMXKeHUs u
paBeHCTBO  (puryp.  Obuwume
CBOWCTBA [ABWXEHWA. Bugbl
ABVKEHWIA: napansienbHblit
repeHoc, LleHTpasIbHas
CUMMETPWS, 3epKabHas
CUMMETPUS, MOBOPOT  BOKPYr
MPAMOIA. [MpeobpasoBaHuA
nogobus. [lpamas u cepa

Annepa.
CeomeTpMyecKme 3agayun Ha
MPYMEHEHUNE ABVKEHNS

CB060gHO onepupoBaThb
NOHATUAMM: 0TOOpaXkeHue
MpocTpaHCTBa Ha Cebsi, [BMXKEHME
MPOCTPaHCTBa; LeHTpasbHasA, oceBas U
3epKasibHas CUMMETPUW, NapasiefibHbIiA
MepeHoC; paBeHCTBO W Nogobue quryp.

[oKasblBaTb YTBEPXKAEHUA O TOM,
YTO LeHTpasibHasA, 0CeBasi M 3epKasibHas
CUMMETPUMX, NapasinenbHblidi  NepeHoc
ABNAKOTCA ABWXKEHMSAMU. BbINOMHATL
npeobpasoBaHna Nogooums.

OnepupoBaTb MOHATUAMM: NpsiMas
n cthepa Jitnepa.

PelaTb reomeTpuyeckme 3afayv c
MCNONb30BAHNEM ABVKEHWIA.

icnonb3oBaTb Npy peLleHnn 3afaq
[OBWKEHMS  NpOCTpaHCcTBa WU NX
CBOWCTBA.

CpaBHMBaTb W aHann3npoBaTb
YTBEPXAEHUA C LENb0  BbISBNEHWUS
NOTNYECKU KOPPEKTHbIX 7
HEKOPPEKTHbIX PacCy>XAeHWA.

ccnefoBaTb NOCTPOEHHbIE MOAENN,

cnonb3oBatb LMpoBble

pecypchbl
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[ToBTOpEHNE,
0606LLeHNe n
cucTemaTmsayms
3HaHWUM
(17 4)

Oo6o6LatoLlee MOBTOpPeHME
MOHATUIA WM METOAOB Kypca
reometpum 10-11 Knaccos,
cucTematmsaums 3HaHUM.

cTopus pasBUTUA
CTEPEOMETPUN KaK HayKn U eé
PO/ib B Pa3BUTUM COBPEMEHHbIX
NHXXEHEPHbIX N KOMMbKOTEPHbIX
TEXHONOrniA

PelwiaTb CcTepeOMeTpuYecKmne 3ataquu
Ha [0Ka3aTeNbCTBO MaTemMaTUyecKmnx
OTHOLLIEHWIA, HaxoXeHne
reoMeTpPUYECKUX BENNYUH (ANVH, YTNOB,
nnowanen, 06LEMOB).

Aicnonb3oBaTthb peLLeHunn
CTEPEOMETPUYECKNX 3agad
MNaHUMETPUYECKME (haKTbl U METOABI.

MpPOBOAUTL NOrMYECKN KOPPEKTHbIE
[OKa3aTe/lbHble  pacCyXAeHus  npwu
peLueHnn CTEPEOMETPUYECKMX "
NNaHUMETPUYECKMX 3aaad.

CpaBHMBaTb W aHaNM3NPoOBaTb
peasbHble  CUTyauunm W  BbISABNATb
BO3MOXHOCTb €€ MOAEeNMpPoBaHnsA Ha
S3bIKE FEOMETPUMN.

MogenupoBaThb peasibHyto
CUTYaUMIO Ha $i3blKe TreoMeTpum W
nccnefoBaTb MOCTPOEHHbIE MOAENW, B
TOM 4ucre W C  UCMOJb30BaHMEM
annapara anreoépobl.

cnonb3oBaTtb KOMMNbIOTEPHbIE
MporpaMMbl NPW peLLeHnm 3adau.

MonyyaTb  NpefcTaBfieHWe 0
reoOMeTpMM Kak O pas3BuMBatoLLeinca
HayKe, WCCNedyoLEen OKpY>KatoLwmnia
MUpP,  CBSI3aHHOM  C  peasbHbIMK
obbekTaMu,  MoMorawLwein  pewwnTb
peasibHble YXU3HEHHble CUTyauun 0 Posu
cTepeomeTpumn B pasBuTUN
COBPEMEHHbIX NHXXEHEPHBbIX "
KOMMbIOTEPHbIX TEXHONOT Wi

npu
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