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IIOACHUTEJ/IbBHASA 3AIIMCKA
IOE/IN N3YYEHUSA YYEBHOI'O KYPCA

'eomeTpust sIBsIeTCSI OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpefiHero o01ero o6pa3oBaHus, Tak Kak
obecrieurBaeT BO3MO)KHOCTh HM3Y4YeHHs [JUCLIMIUIMH eCTeCTBeHHOHAyYHOM HAarpaBlIeHHOCTH W TIPeMEeTOB
IYMaHUTApHOTO LWK/A. [T0CKO/MBKY JIorMueckoe MbIluIeHWe, (hOpMUpyeMoe TPU M3Y4eHUH O0yuaroIuMucs
TOHATUMHBIX OCHOB TeOMeTpUM, IIpU [l0Ka3aTelbCTBE TeOpeM U IIOCTPOEHHH L|eMOYKH JIOTUYeCKUX
YTBEPXKAEHUM TPy pelleHWd TeOMeTPUUYEeCKUX 3aJay, yMeHHe BbIIBUTaTb W OMNpPOBepraTb TUIIOTEe3bl
HeIoCpe/ICTBEHHO MUCIO/b3YHOTCS TMPU  pelleHWd 3a7iad ecTeCTBeHHOHAYYHOrO I[MK/Ia, B YaCTHOCTH
¢busnyeckux 3aza4.

Llens ocBoeHusi mporpammbl yye6Horo kypca «I'eomeTpusi» Ha yriyO71éHHOM ypOBHe — pa3BUTHE
WH/IUBU/Iya/IbHBIX CIIOCOOHOCTEN 00yuaroIuxcsi Py U3yUeHUH TeOMEeTPUH, KaK COCTaBJISOLIel MpeAMeTHOH
obsactu «MartemaTrKa U UH(pOPMaTHKa» uepe3 obecriedeHre BO3MOXXHOCTH MPUOOPeTeHUsT U UCITI0/Thb30BaHHUS
bosiee ryOOKHMX TeOMeTPUUECKMX 3HAaHUW W JeMCTBUH, CrelUPUUHBIX T'eOMeTpUM, U HeoOXOAUMBIX [iJis
YCITeIHOoro rnpodeccroHanbHOro 06pa3oBaHusi, CBSI3aHHOTO C UCIIO/Ib30BaHUEM MaTeMaTHKU.

[IpropuTeTHBIMK 3aZlauaMM Kypca TeOMeTpUM Ha YriayO/J€HHOM YpOBHE, pacCIUIUpSIOUUMU U
YCUUBAIOLLMMU KypPC 6a30BOTO YPOBHSI, SIBJISIFOTCS:

® pacivpeHue TMpeJCcTaB/leHusi O TeoMeTpUM KakK YaCcTM MUPOBOW Ky/IbTypel KM (OpMHpOBaHHeE
0CO3HaHHs1 B3aUMOCBSI3M TeOMETPUU C OKPY>KaloLLIM MHUPOM;

¢ (hoopMUpOBaHUe TIpe/CTaB/IeHUs O MPOCTPAHCTBEHHBIX (UIrypax Kak O Ba)KHEMIIMX MaTeMaTH4eCKHUxX
MOZeJ/ISIX, MO3BOJISIFOLMX OMMUCHIBAaTh U M3y4yaTh pa3Hble SIBJIEHHsI OKPY’Karolllero MUpa; 3HaHWe TTOHSATUHMHOTO
arrapata no pasgeiny «CTepeoMeTpusi» LIKOJIBHOIO Kypca FeOMeTpH1H;

® popMrpoBaHMe yMeHHUsl B/a/leTb OCHOBHBIMU TOHSATUSIMM O TIPOCTPAaHCTBEHHbIX (Urypax U MX
OCHOBHBIMM CBOMCTBaMU; 3HaHUe TeopeM, GOPMY/ U yMeHHe X MPUMEeHsITh; YMeHUs! J0Ka3bIBaTb TeOpeMbI 1
HaXO/IUTh HeCTaH/IapPTHBIE CTIOCOOBI pellieHus 3a/iay;

¢ (opMupOBaHKe yMeHUs pacrio3HaBaTh Ha uepTeXaX, MOZe/siX U B peaibHOM MUDe MHOTOTPaHHUKU U
Tesia BpallleH!sl; KOHCTPYHUPOBaTb TeOMeTpUYecKre MOJesy;

* (hopMHpoBaHUe TTOHUMAaHUSI BO3MOXXHOCTH aKCOMaTUUeCKOIr0 MOCTPOeHUs] MaTeMaTUyeCKuX TeOpHi;
(hopmMHpOBaHKe TOHUMAaHKS PO/ aKCUOMAaTUKH TIPU MPOBeZIeHUH pacCy K1eHU;

* hopMUpoBaHWe YMeHHsl B/aJeTh MEeTOJaMHU [0Ka3aTelbCTB M aJrOPUTMOB DeLIeHUs; YMEeHUsl WX
TIPUMEHSTb, TIPOBOJUTH Jl0Ka3aTe/lbHble PACCYKEeHUsI B XO/e pellleHUsl CTepeoMeTpUUeCKUX 3a/jau U 3ajay C
MPAaKTUYeCKUM COZiep>KaHueM; (OopMHUpOBaHHe TIpe[CTaBieHuss O HeoOXOAWMOCTH [0Ka3aTelbCTB TIpU
000CHOBaHMM MaTeMaTHUeCKHUX YTBEDP)KIEHWH U pOMM aKCUOMAaTUKKA B TIPOBEJEeHUU Je[yKTUBHBIX
paccy>/ieHuH;

® Da3BUTHE W COBEpPIIIEHCTBOBAHHE WHTE/UIEKTYaJbHBIX M TBOPUECKHX CIIOCOOHOCTeH 00yuaroImxcs,
103HaBaTe/bHON aKTHBHOCTH, UCC/Ie/10BaTeNbCKMX YMEHUM, KDUTUUHOCTH MBILLJIEHUS], UHTepeca K U3y4YeHUI0
reoMeTpUY;

® (hopmrpoBaHue (YHKLMOHAIbHOW TPaMOTHOCTH, pelleBaHTHOM IeOMeTpPUM: yMeHMs paclio3HaBaTh
TMIPOSIB/IEHHUS] TeOMeTPUUeCKUX MOHATHH, 00beKTOB U 3aKOHOMEPHOCTel B peaibHbIX KU3HEHHBIX CUTYalUsIX U
MpU  M3yueHUM JApPYrux yueOHBIX TIpeJMETOB, TIPOsIBJIeHUs 3aBUCUMOCTeM U  3aKOHOMepHOCTeM,
MO/Ie/TMPOBaHMs peabHbIX CUTYaLyi, UCC/Ie[J0BaHUs TOCTPOEHHBIX MOJe/eld, UHTepPIIpeTaliy MOoTy4YeHHbIX
pe3y/bTaToB.

OcHoOBHBIe coflep>KaTesibHble IMHUU Kypca «['eomerpun» B 10—11 knaccax: «[IpsiMble U IJIOCKOCTH B
TPOCTPAHCTBe», «MHOTOrpaHHUKW», «Tena BpalleHus», «BeKTopbl U KOOPAWHATHI B TPOCTPAHCTBE»,
«/IBM)KeHHs B TIPOCTPAHCTBEe».



CdopmymupoBanHoe B ®PezepaJbHOM TOCYAapCTBEHHOM 00pa30BaTe/IbHOM CTaHJApTe CPeJHEro
obmiero obpa3oBaHus TpeOOBaHWE «yMeTb OIEpPUPOBATb TIOHATHUSIMH», PpeJIeBaHTHBIX TI'eOMETPUH Ha
yriy6/1éHHOM ypoBHe 00yueHust B10—11 k/accax, OTHOCUTCSI KO BCEM COJiep)KaTeIbHbIM JIMHUSIM y4eOHOT0o
Kypca, a popMHUpOBaHHUe JIOTHUECKUX YMEHUI PACIIpe/iesisieTCsl He TOJIBKO 0 COZlep>KaTeIbHbIM JTMHUSM, HO U
o rogam obyuenus. Cojep)xaHve 00pa30BaHHUs, COOTBETCTBYIOI[EE MPEAMETHBIM pe3y/bTaTaM OCBOEHMUS
[TpumepHoO# paboueli mporpaMMbl, pacrpee/iéHHBIM 10 TolaM 00yueHHsl, CTPYKTYPHUPOBAHO TaKuM 00pa3om,
yTOObI KO BCEM OCHOBHBIM, MPHHIMITHAJBLHLIM BOMpOCaM OOyuJaroluecss obpaijajiuch HeOJHOKPAaTHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIa/[eHHEe TEeOMETPUUECKUMM TIOHSTUSIMM M HaBbIKAMH I10C/Ie0BATE/IbHO U
MOCTYIAaTeIbHO, C COOJTFOZIeHeM MPUHLIUIIA PeeMCTBEHHOCTH, @ HOBbIE 3HaHUS BK/IFOUATh B OOII[YI0 CUCTEMY
reoMeTpuuecKUxX TIpeiCTaB/eHud oOydarouuxcsi, pacimpsii U yriaybnss e€, obpa3ysi TpoYHble
MHO>KeCTBEeHHbIe CBSI3U.

[Tepexon K M3y4eHUIO TeOMeTPUU Ha YTy0/IEHHOM YPOBHE TI03BOJISIET:

— co3JaTh yCIoBUs AJisi AuddepeHIMaii 00yUueHus1, TOCTPOEHUsT UHIUBUIya/TbHBIX 00pa30BaTeTbHbIX
nporpamM; obecrieunTh yriay0/€HHOe M3yueHWe reOMeTPHMH KaK COCTaBJIsifolleld yyeGHOTro mpeamera
«MaTemaTuKa»;

— MOATOTOBUTH OOYYAIOIIUXCS K TIPO/IOJDKEHUI0 M3yUeHUsi MaTeMaTUKU C Y4éToM BbiOopa Oyayiiei
ripodeccru, obecrieurBast MPeeMCTBEHHOCTh MEXK/y 00IIHMM U TIpodeCcCHoHaTbHBIM 00pa3oBaHUEM.

Mecto yueOHOro Kypca B yueOHOM I/IaHe

B YuebHOM ryiaHe Ha u3yuyeHHWe yriybaéHHOro Kypca reomerpu B 10—11 Kiaccax OTBOAUTCS He
MeHee 3 yueOHBIX UacOB B He/le/lI0 B TeueHHe KaKZoro roja oOydeHus, BCero 3a /iBa roza oOyueHUss — He
MeHee 204 yueOHBIX UacoB.

IlnaHupyeMble mpeAMeTHbIE pe3y/ibTaThl 0cBoeHusi IIpuMepHoii pabouyeli mporpamMmsi (1o rojam
o0yueHmus)

OcBoenue yuebHOro Kypca «I'eomeTpusi» Ha ypOBHE CpeJHero oblero obpa3oBaHUsl JJO/HKHO
obecrieurBaTh IOCTIKeHHe CJleYIOIIUX ITPeMeTHBIX 00pa3oBaTe/lbHbIX pe3y/IbTaToB:
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e (CBo00/iHO OTIEpPUPOBATh OCHOBHBIMM MOHSATHSMU CTEPEOMETPHHU TIPH PeIlieHH 3a/1au U IPOBeIeHNN
MaTeMaTUUYeCKUX PacCy>KIeHUH.

e  [IpumeHSATH aKCHOMBI CTEPEOMETPHH U C/Ie/ICTBUS U3 HUX TP pellieHnH reOMeTpUUYecKrx 3aau.

e KraccupuuypoBats B3aMMHOe PAacrioyio’KeHHe TPSMBIX B MPOCTPAHCTBE; TJIOCKOCTEM B MPOCTPAHCTBE;
TIPSIMBIX U TIJIOCKOCTeN B TIPOCTPAHCTBe.

e (CBo00/IHO OTIEPHUPOBATH TIOHSTHUSIMH, CBSI3aHHBIMU C YTJIaMU B TIPOCTPAHCTBE: MEX/Y TIPSIMBIMU B
MPOCTPAHCTBE; MeXKYy MPSIMOU U TJIOCKOCTBIO.

*  (CB00O/HO OTIepHPOBATh MOHATHSIMU, CBSI3aHHBIMH C MHOTOI'PaHHUKaMH.

e (CBo0O/HO pacro3HaBaTh OCHOBHBIE BU/bI MHOTOTPAHHHMKOB (TIpM3Ma, MAPaMU/Ia, TPSMOYTOIbHBIN
rapasiiesnenures, Kyo0).

¢  KaccupuuypoBaTs MHOTOTPaHHUKH, BRIOMPasi OCHOBaHUS /IS KJIaCCU(UKALIUH.

*  (CB000/IHO OTIepHPOBATh MOHATHSIMU, CBSI3aHHBIMH C CeYeHHeM MHOTOTPaHHUKOB TJIOCKOCThIO.

*  BrmonHATh MapasiesibHOe, [IeHTPaJbHOe U OPTOTOHAIbHOE MPOeKTUPOBaHWe (GUryp Ha TJIOCKOCTH;
BBITIOJTHATH M300pa>keHUst GUTyp Ha TVIOCKOCTH.



CTpouTh CeueHHsi MHOTOTPAaHHUKOB Pa3/IMYHbIMUA MeTOJ,aMH, BBITIO/HATE (BBIHOCHBIE) IIJIOCKHE YepTeXXy
13 PUCYHKOB TMTPOCTBHIX 00BEMHBIX (DUTYP: BUJ CBEpPXY, COOKY, CHHU3Y.

BbIunc/IATh TUI01au TOBEPXHOCTeM MHOIOIPaHHUKOB (IIpY3Ma, MMpaMuza), FeOMeTpUUecKuX TeJl C
nprMeHeHHeM (OpMyIL.

CB00OOJHO OTIEpUpPOBATh TOHSATUSMU: CUMMETPHSI B TIPOCTPAHCTBE; L[eHTP, 0Ch U TJIOCKOCTb CUMMETPUH;
LIeHTP, OChb U TVIOCKOCTb CUMMETPHU (PUTYPBI.

CB060/IHO OMepUpOBaTh MOHSATUSIMU, COOTBETCTBYIOLLIMMH BEKTOPaM M KOOpP/IMHATaM B IPOCTPaHCTBe.
BBINoHATE 1efCTBUS Hafl BEKTOpaMH.

Pemiate 3a7auM Ha [j0Ka3aTe/JbCTBO MaTeMaTHMUeCKUX OTHOLLIEHWM U HaxXO)XK/JeHUe TreoMeTpHUYeCcKHUxX
Be/IMUMH, TMPUMEHssI M3BeCTHble MeTOZbl IPU pelIeHMd MaTeMaTU4eCKHWX 3a7au IOBBILIEHHOIO M
BBICOKOT'O YPOBHSI C/IO’KHOCTH.

[IpyMeHATb MpoCTelIIMe MpPOrpamMMHbIe CPeJCTBAa M 3/IeKTPOHHO-KOMMYHUKALIMOHHbIE CUCTEMBbI TPU
pellleHry CTepeoMeTpUYeCcKUX 3a/au.

M3Bnekath, mpeoOpa3oBbIBaTh W WUHTEpHpeTHpoBaTh  HWHGOPMALMI0 O  TPOCTPAHCTBEHHBIX
reoMeTpUYecKrx (Urypax, npeficTaB/eHHYI0 Ha yepTeXXax U PUCYHKaXx.

[TpuMeHATH MOnMy4yeHHble 3HAHWS Ha IpaKTHKe: CPaBHMBATh U aHa/JM3MPOBAThb peasbHble CUTYalWH,
MIPUMEHATh U3y4yeHHble TOHATHS B Tpoliecce TOMCKAa pelleHHsi MaTeMaTHueckKd C(hOpMYIMpPOBaHHOU
npobieMbl, MO/IeIMPOBATh peasibHble CUTYyallid Ha S3bIKe TeOMEeTPUH, HMCC/Ie[oBaTh TIOCTPOEHHbIe
MOZIeM C WCIIO/b30BaHMEM TeOMeTPHUeCKMX TIOHATHM W TeopeM, ammapara anareOpbl; peliaTsh
MpaKTHUYeCKHe 3a/lauM, CBsI3aHHbIe C HaXOXK/leHUeM IreOMeTpUYeCKUX BeJIMYUH.

VmeThb mipezcTaB/ieHUsi 00 OCHOBHBIX 3Tarax Pa3BUTHs TeOMETPUM KaK COCTaBHOW uyacTv (hyH/amMeHTa
PasBUTHS TEXHOIOTUM.
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CB00OIHO OMepHUpPOBaTh TMTOHITUSIMU, CBSI3aHHBIMU C WIMHAPUYECKOW, KOHUUeCKOU U chepruuecKoi
TOBEPXHOCTSAMH; 0OBSICHATDL CIIOCOOBI TIOTyYEeHHSI.

OmnepupoBaTh MOHATUSIMU, CBSI3aHHBIMU C TeJIaM{ BpallleHusi: IUIUHIPOM, KOHYCOM, c(hepoii U I11apoM.
Pacro3HaBaTh Tesa BpaileHus (WIMHAP, KOHYC, cdepa U 11ap) U 00BACHATL CrIOCOOBI TTO/TyUeHHsT Tel
BpallleHusl.

KrnaccuduimpoBatb B3aMHOe pacro/ioykeHue cdepbl U TIJI0CKOCTH.

BbIUNC/IATE BEJIMUMHBI  7IEMEHTOB MHOTOTDAaHHUKOB U Tel BpalljeHHs; OO0BEMBI W  TUIOMIAAM
TOBePXHOCTeH MHOTOTPAaHHMKOB U TeJT Bpall|eH!s], TeOMeTPUUeCKUX TeJl C pUMeHeHreM (hopMy.I.
CB00OOJHO OTEePUPOBATh MOHATUSMH, CBSA3aHHBIMU C KOMOWHALIUAMU TeJl BPAll[eHUs] U MHOT'OTPAaHHUKOB:
MHOTOTPaHHUK, BITMCaHHBINA B cepy M OMUCAHHBIM OKO0 cepsl; cdepa, BIMCAHHAsS B MHOTOIPAaHHUK
WU TeJIO BpallleHuUsl.

BBIUNC/IATE COOTHOLIIEHUS MEX/TY TI/IOIIAsIMK TTOBEPXHOCTeN U 00bEMaMu TTO/JOOHBIX TeJT.

M3006pakaTh M3yuyaeMble (UIYphI; BBIMOIHATH (BBIHOCHBIE) TUIOCKME UEPTEXXU W3 PUCYHKOB TPOCTBHIX
00BEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTDH CEUEHUs TesT BpaIl|eHHs.

V3BnekaTb, WHTEpPIIPETHPOBaTb W  TpeoOpa3oBbIBaTh  MH(MOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpuueckux GUrypax, npeJcTaBJeHHYI0 Ha uepTe)kax U PUCYHKaXx.

CB000/IHO OTIepUPOBATh MOHATHEM BEKTOD B TIPOCTPAHCTBE.

BLITIOSTHATE Orepalyy Hajl BeKTOpaMH.

3ajaBaTh MJIOCKOCTb YPaBHEHHWEM B [IeKapTOBOM crcTeMe KOOpAUHaT.



* PemaTh reomMeTpuueckye 3a/jaud Ha BbIUMC/IEHHE YIJIOB MEX/Y MPSIMbIMUA U MJIOCKOCTSIMU; BbIUKC/IEHUE
PacCTOSIHUM OT TOUKM /IO TIJIOCKOCTH; B 1[e/IoM, Ha TIpUMeHeHHe BeKTOPHO-KOOPAWHATHOTO MeTofa MpH
pellieHuH .

e (CB00OAHO OMEpPUpOBATh TMOHATUSMH, CBS3aHHBIMU C JBVDPKEHHMEM B TIPOCTPAHCTBe; 3HAaTh CBOMCTBA
JIBIDKEHUU.

®  BBINOJMHATh M300pa)XeHUs] MHOTOTPDAaHHMKOM W Tejl BpallleHWs TpH [apajelbHOM T[epeHoce,
L[eHTpa/IbHOW CUMMETPUH, 3€pKa/JbHOW CHMMETPHUHM, NPH TIOBOPOTE BOKPYT TIPSMOM; mpeoOpa3oBaHUs
noz06ust.

e CrpouTb CeyeHHWs MHOTOTPDAHHUKOB U Te/J BpallleHUsl: CeueHUs1 LWIMHApa (mapasiefbHO |
MeprieHJUKYJISIPHO OCH), CeueHHsl KOHyca (Tlapasuie/lbHOe OCHOBAHMIO W TMPOXOJsllee yepe3 BEpLIMHY),
ceueHMs Lapa.

¢ lcrosnb30BaTh MeTOAbI TIOCTPOEHUSI CEUeHW: METO[| C/ie[JoOB, MeTOJ, BHYTPEHHEro IPOeKTUPOBaHUSI,
MeTO/, IlepeHoca CeKyllei MI0CKOCTH.

e  [loka3bIBaTb reOMeTpUUeCKUe YTBEPKIEHMUS.

e [IpumensTh reomerpuueckue ¢GakThl [/s1 pellleHus] CTepeoMeTpUUecKUX 3ajiay, MpeAroararwimx
HEeCKOJIbKO I1aroB pelleHus], eC/ii YC/I0BUS PUMeHeHUs 3a/laHbl B SIBHOW U HEsIBHOU (opMe.

¢ PemaTh 3afauu Ha [0Ka3aTelbCTBO MaTeMaTHUeCKUX OTHOIIEHWM W HaXOXJeHHe TeOMeTpUUYeCcKUX
BeJINUUH.

e [IpumeHsTh TIpOTpaMMHBIE CpEeACTBA M 3/IEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBbI TPH pelleHUuH
CTepeoMeTpHUYeCcKUX 3a/ay.

¢ [IpumeHsTH TOJyYeHHble 3HAHWS Ha MpaKTHKe: CPAaBHUBAaTh, aHAIU3UMPOBaTh U OLIEHUBATh peasibHbIe
CUTyallMy; TIPUMEHSITb U3yueHHble TIOHSATHS, TeOpeMbl, CBOMCTBA B TIpPOLECCe TOUCKAa pelleHus
MaTeMaTHueCcKd C(HOpMYJTUPOBAaHHOM TIpobO/eMbl, MOZE/NUPOBaTh peasibHble CUTyalldd Ha S3bIKe
reoMeTpUU, UCCIeI0BaTh TIOCTPOEHHbIE MO/ C UCII0/Ib30BaHUEM reOMeTPUUeCKUX MOHITUM U TeopeM,
amnmapara aireOpbl; peliaTh IPAKTHUUECKWe 3a/jaud, CBs3aHHble C HaxXOX/IEeHHWeM TeOMeTPHYeCKUX
BeJINUUH.

¢ lmeth mpezcTaBieHUs 00 OCHOBHBIX 3TaliaX pa3BUTHS eOMETPHUM KaK COCTaBHOW uacTu (yHZAMeHTa
pa3BUTUS TEXHOIOTHH.

COJEPXXAHUE YYEBHOTI'O KYPCA (ITIO 'OJAM OBYYEHUS)
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IIpsiMble U MVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBbIE TIOHATHS CTepeoMeTpuH. TOuKa, TpsiMasi, TUIOCKOCTb, TPOCTPaHCTBO. IloHATHE 00
aKCMOMAaTHUeCKOM TIOCTPOEHNUH CTePeOMEeTPHU: aKCIOMBI CTePEOMETPHU U C/Ie[ICTBUS U3 HUX.

B3aumHOe pacriosio)keHWe TIPSMbIX B TIPOCTPAHCTBE: TepeceKaloluecsi, Tapa/uiefibHble U
CKpeIMBaroIyecs npsivble. [IpU3HaKK CKPELUBAOIIMXCS TIPSMBIX. [1aparieslbHOCTh MPSIMBIX U TIOCKOCTeH
B TMIPOCTPAHCTBE: Tapasijie/lbHbIe TIPsSIMble B TIPOCTPAHCTBE; MapasuIe/IbHOCTh TPEX TMPSIMBIX; Tapa/uIeIbHOCTh
MpsIMOY U TUIOCKOCTH. IlapajuiesibHOe W LieHTpa/ibHOe TPOeKTHUpOBaHWe, n3o00pakeHue ¢uryp. OCHOBHbIE
CBOMCTBA Mapasuie/IbHOTO TPOEKTUPOBaHus. V300paxeHWe ¢GUryp B Tapajule/ibHOW MPOEKIUU. YT/bI C
COHAIpaB/IeHHbIMU CTOPOHAMH; YTOJ MeX/Ay TIPSMBIMM B TpPOCTpPAaHCTBe. IlapasieslbHOCTh TJIOCKOCTEH:
rapa’suiesibHble TUIOCKOCTH; CBOMCTBA Tapasiie/ibHbIX TockocTelt. [IpocTeiiivie pocTpaHCTBeHHbIE QUIYPhI
Ha IJIOCKOCTU: TeTpas/ip, Napasuiesieriure/]]; TOCTPOeHre CeueHUH.



[TeprieHAVKY/ISIPHOCTb MPSIMOM M TJIOCKOCTU: TepreHUKY/IsIpHbIe MpsMble B IIPOCTPAHCTBE, MpsiMble
rapa’suie/ibHble M TepreHAUKY/sIpHble K TJIOCKOCTH, TIPYM3HAK TepreHUKY/ISPHOCTU NPSIMOM U TIJIOCKOCTH,
TeopeMa O TIPSMOU TMeprieHAUKY/ISIPHOW T0CKOCTA. OpToroHanbHOe MpoeKThpoBaHue. [leprieHAUKY/sp U
HaK/IOHHbIE: PaCCTOSIHAE OT TOUKH /IO TUIOCKOCTH, PaCCTOSIHUE OT MPSIMOM /10 TJIOCKOCTH, MPOeKLUs (GUrypbl
Ha TUIOCKOCTb. IlepmeH/UKy/ISIPHOCTb TIJIOCKOCTeH: TPU3HAK TepreHuKy/ISPHOCTA [IByX TIJIOCKOCTEH.
Teopema 0 Tpéx nepreHMKY/Ispax.

Yrbl B MPOCTPAHCTBE: YIrol MeXAy TMpsIMOW U TJIOCKOCTBIO; ABYTPAHHBIN YTOJ, JIMHEWHBIA Yo
[IByrpaHHOro yrja. TpéxrpaHHblii 1 MHOrorpaHHble yribel. CBOMCTBA MJIOCKUX YIJIOB MHOIOIPaHHOIO yrJa.
CBoiicTBa MJIOCKUX M [BYI'PaHHbIX YIJIOB TPEXTPaHHOrO yrja. TeopeMbl KOCHHYCOB W CHUHYCOB JJIsi
TPEXTPAHHOIO yIJIa.

MHororpaHHuKH

Buzabl MHOrorpaHHMKOB; pa3BEpTKa MHOrOrpaHHuka. lIpusma: n-yronpHasi mpu3ma; IpsMas |
HaK/JIOHHasl TpPU3Mbl; OOKOBasi W TMIOJIHAsi TIOBEPXHOCTh TIpW3Mbl. [lapasuienenurmes, TPSMOYTOJIbHBINA
rapasisiefieniumes; ¥ ero CBokcrTBa. Kparuaiiiive MmMyTH Ha MOBEPXHOCTU MHOrorpaHHukKa. Teopema Jlsepa.
[TpoctpaHcTBeHHasi Teopema Iludaropa. I[lvpamupa: n-yrosnbHas NOUpaMKZQ; TPaBUWIbHasi U yCeUyéHHas
nupamuzibl. CBoMCTBa pébep M OOKOBBIX TpaHel MpaBWILHOW THMpamu/bl. [IpaBU/IbHBIE MHOTOTPAHHUKU:
MpaBU/IbHAs MPY3Ma U NIpaBU/IbHAs MMPaMU/a; NIpaBU/IbHas TPEYro/ibHAs MMpamMuza U NPaBU/IbHBIA TeTpPasp;
Ky0. [TpeacraBieHye o IpaBUIBHBIX MHOTOTPaHHUKAX: OKTA3/Ip, 0JieKadp U UKOCa3p.

BbIunc/ieHre 3/1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, JAuWaroHanu, yrabl. Iliomjags — OOKOBOM
MOBEPXHOCTH W TIOJIHOM TIOBEPXHOCTH TMPSIMOM TIPU3MBbI, ILIOIIA/[b OCHOBAHUM, TeopeMa O OOKOBOM
MOBEPXHOCTH TPSIMOW TIpM3MbI. I11o1azb O0OKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHU/ILHOW TTHUPaMU/IbI,
TeopeMa O IJIOLa/I YCeU8HHOU MUpPaMU/bI.

CummMeTpusi B TIPOCTPAHCTBE. DJIeMEHTbl CUMMETPUM MPaBUJIbHBIX MHOIOTPaHHUKOB. CUMMeETpUsl B
MpaBUILHOM MHOTOTDaHHUKE: CUMMETDPUS Tapasijiesienurie/ila, CAMMEeTPHUsI MPaBU/IbHBIX MPU3M, CUMMETPUS
MpaBUJIbLHOM MTUPAMU/IbI.

BeKTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOpP B MPOCTPAHCTBE; HY/JE€BOM BEKTOp, [J/MHAa HEHY/JeBOrO BEKTOpPa; BEKTOPbI
KOJI/IMHeapHble, COHAIpaB/eHHble M TPOTUBOMNOJIOXKHO HarpaB/ieHHble BEeKTOpbl. PaBeHCTBO BEKTOPOB.
[elicTBUSI C BEKTOpaMH: CJIO)K€HME U BbIUMTaHHWE BEKTOPOB; CyMMa HECKOJIbKHMX BEKTOPOB; YMHOKEHHe
BeKTOpa Ha uyuciao. CBoicTBa c/io)kKeHUsi BeKTOpoB. CBOMCTBA yMHOXXeHHUsSI BeKTOpa Ha uucio. IloHsThe
KOMIJIaHapHble BeKTOphbl. [Ipr3HaK KomryilaHapHOCTH TpéX BeKTopoB. [IpaBuso napamnenenunesa. Teopema o
pa3/io)KeHUM BeKTopa T0 TPEM HeKOMIUIaHapHbIM BeKTopaM. [IpsiMoyrosibHasi cHUCTeMa KOOpJAWHAT B
npoctpaHcTBe. KoopuHathl BekTopa. CBs3b MeXAy KOOpAWHAaTaMu BeKTOpa U KOOpAMHAaTaMU TOueK. YTOJI
Mexy BekTopamu. CKasisipHOe Mpov3Be/ieH1 e BeKTOPOB.

11 Ky1acc

Tena Bpalenus

[MoHsATHS: LUUIMHApPUYECKass TOBePXHOCTb, KOHUYeCKas TOBEepPXHOCTb, Chepuyeckasi TOBEPXHOCTb,
obpasytoiue roBepxHocTeli. Tema BpalljeHUs: LIWIMHJP, KOHYC, YCeuéHHbIN KOHYC, cdepa, map. B3anMHoe
pacriosio)keHre cdepbl M TUIOCKOCTH; KacaTe/ibHasi TIOCKOCTh K cdepe. M300pakeHue Tes BpallleHUs Ha
MI0CKOCTH. Pa3BépTka uMHpa U KoHyca. CuMMeTpusi cdepsl U 1iapa.

O06béM. OcHOBHBIE CBOMCTBAa 00BEMOB Tesl. TeopeMa 06 06BEMe TIPSMOYTOJ/ILHOTO Tapariesiernuriea v
cnenctBus U3 Heé. OOBEM MPSIMOM M HAKJIOHHOW TIPU3MBI, LWIMHApPA, MUPaMUbl U KoHyca. O0bEM I11apa u
IIIapOBOT'0 CerMeHTa.



KomM0OuHarmy Ten BpallieHusl 1 MHOTOTPaHHUKOB. [Ipu3ma, BrMcaHHasi B LWIMH/PD, OMMCAHHAs OKOJIO
mHzpa. Ilepecedyenne cdepsl U mapa ¢ maockocTeto. Kacanue mapa U cdepsl TocKocThio. [loHsTHE
MHOTOTPaHHHKA, OMTUCAaHHOTO OKOJ10 Cpepsbl, chepsl, BIMCAHHOW B MHOTOTPAaHHMK WJTH TeJI0 BpALl[eHusl.

[1nomaze NOBEPXHOCTH LIWIMHAPA, KOHYCA; Tuioiiazb cdepsl U eé yacteld; [Togobue B mpocTpaHCTBe.
OtHoteHre 00BEMOB, T/IOIMIaZel TTOBepxXHOCTel mofo0HbIX ¢uryp. IIpeobpa3oBaHue MoA00Ows, TOMOTETHSI.
Perrienne 3a/jau Ha MJIOCKOCTH C MCII0/Ib30BaHUEM CTepeOMeTPUYeCKIX MeTO/OB.

[TocTpoeHue ceueHWi MHOTOTPAaHHUKOB WM Te/l BpAlleHUs: CeYeHUs LWIMHApA (TlapayieflbHO U
NeprieHUKY/ISPHO OCH), CeueHHs] KOHyca (Tapa/uie/ibHOe OCHOBAaHMIO W TPOXOZsiliee uepe3 BepILHHY),
CeueHHs Iapa; MeTO/bl TIOCTPOEHUsI CEUeHHI: MeTOJ, CIe[lOB, MEeTO/, BHyTPEHHEro MpOeKTHPOBAHUS, METOZ
riepeHoca CeKyILei MI0CKOCTH.

BekTopbI ¥ KOOP/JUHATHI B MPOCTPAHCTBE

BekTtopsl B npocTpaHcTBe. Omnepauyy Haj, BeKTopaMu. BekTopHOoe yMHO)XeHHe BeKTOpoB. CBOMCTBa
BEKTOPHOTO YMHOXeHUs. [IpsimoyrosnbHas cucTemMa KOOpJWHAaT B TpOCTpaHCTBe. KoopauHaThl BeKTOpa.
Pasno)xeHre BekTopa 110 6a3ucy. KoopuHaTHO-BeKTOPHBINA MeTO/ TIPY PellleHnH reOMeTPUYeCcKUX 3afiau.

JIBM)KeHHs1 B IPOCTPAaHCTBe
NBwkenusi mpoctpaHcTBa. OtoOpakeHusi. [IBwkeHusi W paBeHCTBO ¢uryp. OOime cBoiicTBa

JBIKeHUH. BUbl OBYDKEHUI: Tapasie/bHbIi TIepeHoC, LeHTpaibHass CUMMETpPHs, 3epKajbHasi CUMMeTPHS,
TIOBOPOT BOKPYT TpsiMoid. [Ipeobpa3oBanwus nogobust. [1psimast u cepa Diinepa.

TEMATNUYECKOE IVNTAHUPOBAHHWE YUYEBHOI'O KYPCA
(ITIOTOJAM OBYYEHUSA)

10 x71acc (He MmeHee 102 9acoB)

Ha3Banmue
pa3pesna
(TembI) OcHOBHBIe BUABI AeATe/IbHOCTH
OcHoBHOe cofepxaHue
Kypca y4yanuxcs
(Ko/1MuecTBO
4acoB)
BBepenue OcHoBHbIe OnpejensaTh IJIOCKOCTb Kak (UIypy, B
B NPOCTPAaHCTBeHHbIE (PUTyPbI. | KOTOPOU BBINIOJIHAETCS JIAHUMETPUSI.
cTepeoMeTpH [TonsiTvs CTepeOMeTpHUH: Henatb  mpocTenmme JIOTUYecKre
10 TOUKa, TMpsiMas, I[JIOCKOCTb, | BBIBO/bI M3 aKCMOMATHUKK TIJIOCKOCTH.
(23 ) IIPOCTPAaHCTBO. OcHoOBHBIE [IpuBOAUTH IIpYMepEbI peasbHbIX
rpaBuia  M300pakeHWs  Ha | 0OBEKTOB, Wzieanu3aryei KOTOPBIX
PUCYHKe TIJIOCKOCTH, | SIBJISFOTCS aKCUOMBI T€OMeTPHH.
Trapa’suie/ibHbIX TMPSIMBIX N3yuars, TIPUMEHSTh TIPUHLIUTIBI
(oTpe3koB), cepeiHbI OTPe3Ka. | IOCTPOEHUST CEUeHUN.
ITonatusa: nepecekaroryecs Hcnonb3oBarh JUis TIOCTPOeHUs
TJIOCKOCTH, TIepeceKarolyecs | CeYeHUur MeTO/, CJIefIoB, METO/l BHYTPEHHEr O
npsiMast 51 TIJIOCKOCTB; | IPOEKTUPOBaHHUs, MeTOJ, [IepeHoca CeKyIlen
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TI0JIyIIPOCTPAHCTBO.
MHororpaHHuKY,

n3o00pakeHue TIPOCTENIIINX

IPOCTPAHCTBEHHbBIX ¢uryp,

HeCyIeCTBYIOIINX 00bEeKTOB.

AKCHOMBI CTepeoMeTpuH U
nepBble CJIeICTBUS U3 HUX.

Criocobbl 3afjaHUsi  TIPSIMBIX
Y TJIOCKOCTEW B MPOCTPaHCTBe.

OO0o3HaueHWs] TMPSAMBIX H
TJIOCKOCTEH.

CeueHus. 306paxkeHne
ceueHWN TMpaMupl, Kyba u
MIPU3MbI, KOTOPBIe TIPOXOZST
yepe3 ux pébpa. M3o0paxeHue

repecevyeHust TO/TyYeHHBIX
rockocte.  PackpaivBaHue
MOCTPOEHHBIX ceueHuu
pasHbIMU L[BETaMHU.

Metopa c/ieioB JUISL
MOCTPOEeHUA CeueHHuH.
CBoMuCTBa riepeceyeHrui
TMPSIMBIX u TJIOCKOCTEH.
[TocTpoenue CeueHuM B
nupamuzie, Kybe TI0O TpéM

ToukaM Ha pébpax. CosgaHue
BBIHOCHBIX UepTeXerh U 3aruch
111ar0B TTIOCTPOEHUS.

IToBTOpEHue
MJIAHUMETPHUM.

Teopema 0
TPOIOPLIMOHA/IBHBIX OTpe3Kax.
[Tomobue TPEeyTro/IbHUKOB.
Teopema Menenas. Pacuétel B
CeUYeHUsIX Ha BbIHOCHBIX
yeprerKax.

Nctopus pa3BUTUA
TJIAHUMETPUU U CTepeOMeTPUU

IIJIOCKOCTH.

PeinaThb cTepeoMeTpUUeCcKHe 3aJjauM: Ha
orpejieJieHe BUJla CeUYeHHUs U HaxXOXK[eHHe
ero IJIOLIa/IN.

AKTyanmu3upoBaTh (aKTbl W METO[IbI
TJIAHUMETPUH, penieBaHTHbIE TeMe,
TIPOBOJIUTH aHA/IOTHU.

Ncnonb30BaTh TMpU peElIeHUM 3ajauy
c/lefyollye TJaHUMeTpuueckre (akTel U
MeTO/IbI:

Teopemb! @aneca U 0 IPONOPLIMOHAIBHBIX
OoTpe3Kax. AJITOPUTM JieJleHUs1 OTpe3Ka Ha n
paBHbIX yacTeil. Teopema MeHenas.

PaBHOOejpeHHbII TPEeYroJIbHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpssMOyTO/IbHBIM TpeyroibHUK. (CBOMCTBO
cpefHel JMHUU TpeyroyibHuKa. CBOWCTBO
OUCCeKTPHUCHI yrJia TPeyroJIbHUKa.
CBOMCTBO Me/JJaH TPeyToJIbHUKA.

[Tpu3Haku nogo0us TpeyroMbHUKOB.

IMonyyarb NpeACTaB/IeHUSA 06
OCHOBHBIX 3Tarax pa3BUTHS FeOMETPUU KakK
COCTaBHOW YacTU (yHJaMeHTa pa3BUTHUS
TeXHOJIOTUH

B3aumMHoe
PacIojioKeH
ue MPpsSAMBIX
B
MPOCTPAHCTB
e

B3avMHOe  pacrionioxxeHue
MpsAMBIX B TIPOCTPaHCTBe.
CkpeluBaroiuecss  Mpsmble.
[Ipu3Haky CKpelMBaroL[UXCs
TIPSIMBIX.

IlapasniesibHbple NpsiMble B

KnaccugunmpoBarb B3aMIMHOE
pacriojio)keHue TMPSIMbIX B TPOCTPAaHCTBe,
WTIOCTPUPYST PUCYHKaMM W NPUBOJSA
MIPUMEDHI U3 peasbHOU JKU3HU.

Jloxka3bIBaTh Teopemy 0
CyLLleCTBOBAHUU U e[JUHCTBEHHOCTH
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npocrpaHcree. Teopema 0
CylLleCTBOBaHUU u
e JUHCTBEHHOCTHU NpsSIMOU
rapaJiyie/lbHOU JaHHOM TMPSIMOM,
MpOXOJdIled  yepe3  TOYKY
MPOCTPaHCTBA U He JieXKallen
Ha AaHHOW mpsiMou. Jlemma o
repecevyeHr  MapasiiebHbIX
TMPSIMBIX TJIOCKOCTBHO.
[TapannenbHOCTb TpeX MPSMBIX.
Teopema 0 Tpéx napasuiebHbIX
MPSIMBIX.

Teopema 0
CKPeI[MBAIOIUXCS MPSMBIX.

[TapannensHoe
rnpoektvpoBanue.  OCHOBHbIE
CBOMCTBA Tapasuie/ibHOro
MPOEKTHUPOBAHUSL.
M306pa>keHre pa3HbIX GUryp B
rapasiie/ibHOU MPOeKLUH.

LleHTpasibHas TPOEKLUs.

Yron c coHarpaB/ieHHBIMU
CTOPOHaMHU.  Yronm  Mexnay
TMPSIMBIMH.

3a/lauv Ha [0Ka3aTeIbCTBO U
WCC/Ie[jOBaHre, CBSi3aHHbIE C
pacriosio’)keHUeM  TIpSIMBIX B
IIPOCTPaHCTBe

rapasijieJIibHOM TIPSIMOM, TIPOXOAsierd Jyepes
TOUKY IIPOCTPaHCTBA U He JieXalled Ha
ApYrol TIpSIMOW; JiIeMMy O IlepeceyeHUH

TIJIOCKOCTHU NBYMSI rapasuie/ibHbIMU
MPSIMBIMUA; TEOPEMY O TPEX Tapasijie/bHbIX
TMPSIMBIX.

Jloxka3bIBaTh TPU3HAK

CKPeLL[MBAIOL[UXCS  TIPSIMBIX,
CKPelLL[HBaIOLUXCS TTPSIMBIX.

JloKa3pIBaTh TeopeMy O paBeHCTBe
YTJIOB C COHAIpaB/IeHHBIMU CTOPOHAMH.

OOBACHATH, 4TOo Ha3bIBaeTCs
Trapasuie/ibHbIM U 1[eHTpa/TbHbIM
NIPOEKTHPOBAHUEM M KaK BBITIOJTHIETCS
TIPOEKTHPOBaHue (HUTYP Ha TJI0CKOCTb.

Jloka3bIBaTh CBOWCTBA Tapasiie/lbHOrO
TIPOEKTHPOBAHUSI.

M300pakaTh B Mapasuie/ibHON TTPOeKI[Ur
pa3Hbie TeoMeTpuueckre (QUryphl.

Pemiath cTepeoMeTpryeckue 3aZiaud Ha
J10Ka3aTe/IbCTBO U HCCieJoBaHuUe,
CBSI3aHHbIE C pAaCITIO/IO)KeHHUEM TIPSIMBIX B
TIPOCTPAHCTBe.

ITIpoBoauTh

TeopemMy o

[l0Ka3aTe/bHEIe
paccy>xzaeHust rpu pelieHuun
reOMeTpU4yeCcKUx 3a7ay, CBA3aHHBIX CO
B3aVMHbIM pacCIIOJIO)KeHVeM TPSIMBbIX B
IIPOCTPAHCTBE.

CpaBHUBATh, aHa/IM3UpPOBaTh U
OLIeHUBATh  YTBEpXKJEHUS C  Le/Ibl0
BbIAB/ICHUSI  JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIEHUM.

MojenupoBarb peajlbHble CUTyaLUy,
CBsI3aHHbIe CO B3aWMHBIM PaCII0J/IOKeHUeM
IpAMBIX B IIPOCTPaHCTBe, Ha  A3bIKe
reoMeTpuH.

NcciepoBaTh IIOCTPOEHHBIE MOZENIU C
VICII0/Ib30BaHMEeM T'eOMeTPpUUYeCKUX MOHATUU
U TeopeM, arapara anrebpsl, LH(POBBIX
pecypcos.

ITonyuarh npejacTraB/ieHUe 0
[[eHTPa/IbLHOM  TPOEKTUPOBaHUU U 00
MCTOpUM paboT 10 Teopyy MepCrieKTUBbI

ITapannens

IlonsaTusa: mnapaIenbHOCThb

KnaccudgunmpoBarb B3aMMHOE




HOCTB

MpsSAIMOM Y TJIOCKOCTU B

pacriojio)keHre TMpsIMOM W TIJIOCKOCTH B

NpAMBIX M | IPOCTPAHCTRBeE. MIPOCTPAHCTBe, MPUBOJS COOTBETCTBYIOLLIKE
IJIOCKOCTeH [Ipu3sHak mMapasuieIbHOCTH | MPUMEpPHI U3 pealbHOM JKU3HHU.
B MpsSIMOU u TMJIOCKOCTH. dopmy/UpOBaTH orpezeeHue
npocrpadcTB | CBoiCTBa rapasiyie/IbHOCTH | Mapasiie/IbHbIX MPSIMOM U MJIOCKOCTH.
e MPSIMOM U MJIOCKOCTH. Jloka3bIBaTh TIPU3HAaK 0
(8 u) ['eomeTprueckre 3a/jauv Ha | MapajvieJIbHOCTA TPSAMOU U IJIOCKOCTH;
BbIUMCJ/IEHHE U [I0Ka3aTebCTBO, | CBOMCTBA  MapajUIe/IbHOCTU  TPSMOU M
CBsI3aHHbIE C MapaJiIe/IbHOCTBIO | VIOCKOCTH.
MpsAMBIX U IJIOCKOCTEH B Pematb CTepeoMeTphuecKue 3ajauu
MPOCTPAHCTBe. BBIYMC/IEHUSI Y I0KAa3aTesIbCTBO, CBSI3aHHBIE
ITocTpoenue CeYeHus, | C MapasuleJIbHOCTBIO MPSIMBIX U IJIOCKOCTEN
MPOXOJAIIIEr0 Yepe3 [IaHHYIO | B IPOCTPAHCTBe.
MpsSIMyH0  Ha  4YepTexe U PemnaTb mpakTHUeCcKue 3aJauyd  Ha
rapasuiesibHoOro [Pyro | MOCTpPOEHWe  CeueHWM  Ha  uyepTexax
npsiMoii. PacuéTr OTHOLIeHWM. | TeTpas/pa v napasiiesenurnesa.
[TapannenbHas TIPOeKLIUS, PeinaTtb CTepeoMeTpUYECKHEe 3a/lauM,
MpUMEeHeHre [is TOCTPOEHMs | CBSi3aHHble C  TOCTPOEHWEeM  CeueHuH
CeueHU Ky0Oa 1 | TIZIOCKOCTBIO.
rapaJsuiesienure/a. IIpoBoAUTb JIOTUYECKU KODPEKTHbIe
CBoUCTBa mapasiesienuriesia | JoKasare/bHble PACCYKJeHHUS TIPU pelleHrur
Y TIPU3MBI. reOMeTpUYeCcKnx  3aZlad  CBA3aHHBIX C
[TapannenbHble TIOCKOCTH. | MApa//Ie/IbHOCTBIO TJIOCKOCTEM.
[TpusHaku TrapasieslbHOCTH CpaBHHMBaTh U aHa/IU3UPOBATH
[BYX IJIOCKOCTer. Teopema o | peasibHble  CUTyalUW,  CBSI3aHHble  C
Tapasuie/IbHOCTU Y | IapaJiIe/IbHOCTBI0 TIPSIMOM U TIJIOCKOCTU B
eMHCTBEHHOCTU  TJIOCKOCTH, | IPOCTPAHCTBE; MOAE/IUPOBATh peasbHbIe
MPOXOJsLLer uepe3 TOUKY, He | CUTyal|u, CBSI3aHHbIEe C MapaslieJIbHOCTBIO
TIPUHA/IJIeXKAIIYI0 JJaHHOM | MPSIMOM M TIJIOCKOCTU B TMPOCTPaHCTBe, Ha
TIJIOCKOCTH U CIICTBUS U3 Heé. | sI3bIKe reOMeTpUHr
CBoKcCTBa  mapasienbHbIX
TJIOCKOCTEH: O Tlapasuie/IbHOCTU
MpSIMBIX ~ MepeceueHus  MpH
repeceyeHnu JIBYX
Triapa’suiesibHbIX IJIOCKOCTer
TpeThel; 00 oTpe3Kax
rapasuie/bHbIX TMIPSIMBIX,
3aK/IFOUEHHBIX MeXIy
rapaie/lbHbIMU TIJIOCKOCTSIMH;
O T[epeceyeHUM TIPSIMOM  C
JIBYMst rapasuie/TlbHbIMU
TJIOCKOCTSIMU
Ilepnenau | IloBTOpEHuUe: TeopeMa AKTyanusdpoBaTb (akThbl U MeTO/bl
Ky/isipHOCTh | [Tudaropa Ha  MI0CKOCTH, | MJIaHUMETPUH, pesieBaHTHbIe TeMe,
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NpAMBIX H
IJIOCKOCTeH
B
MPOCTPAHCTB
e

(25 4)

TPUTOHOMETPUSI
MPSIMOYTO/TBHOTO
TPeYyro/ibHUKa.
CBoWiCTBa
MPsSIMOYTOJIbHOTO
rnapasuienenumnesa.
BbluniciieHve [O/IMH OTpPe3KOB B
KybOe U MPSAIMOYTOJIbHOM
rapaJsuiesienureze.
[TeprieHAVKYISIPHOCTD
MPSIMOU U TUIOCKOCTU. [Ipr3Hak
MepreHUKYJISIPHOCTA TPSIMOU
U maockoctu. Teopema o0

Kyba U

CyLL[eCTBOBAHUH u
eIMHCTBEHHOCTH TIPSIMOU,
MpoOXOJdlled  yepe3  TOYKY
MPOCTPaHCTBa "
repreHAuKYJIIpHON K
miockoctd.  IInockoctu  u

TepIieHIUKYJ/ISIpPHbIe UM TpsiMast
B MHOI'OTpaHHUKax.
[TeprieHAVKYISID 5|
HaKJ/IOHHas.
[TocTpoeHue neprieHAUKY/IsIpa
13 TOUYKHU Ha TIPSIMYIO.

Teopema 0 TPEX
neprieHIuKyasipax (mpsmasi U
obparHast).

Yron MeXy
CKpell[MBaOIAMUCS TIPSIMBIMHU.
[Touck TeprieHIUKYISPHbIX
TMPSIMBIX C TIOMOILBIO
TNeprieH UKy ISIPHBIX
IJIOCKOCTEer

OpToroHaibHOe
MPOEKTHPOBaHUe.

[TocTpoeHrie ceueHuii Kyoa,
TPU3MBI, MpaBUWIbHOU
MAPaMU/Ibl C TTOMOLLBIO

OpPTOTrOHA/IbHOW MPOEKIUH.
CumMeTpusi B TIPOCTPAHCTBe

OTHOCUTEJIbHO TJIOCKOCTH.
[InockocTh  cUMMeTpUl B
MHOTOTDaHHUKAX. ITpusHak

TIPOBO/JUTh aHaIOTUH.
dopMy/MpoBaTh orpe/ie/IeHHSA:
nepreH/IUKY/ISIPHbIX MPSIMBIX B
MPOCTPAHCTBe;  OMpefie/ieHde  TPsIMOM,
NepreHAUKYJ/ISIPHOM K TJIOCKOCTH.

Jl0Ka3bIBaTh: J1IeMMy 0
MepreHIUKY/ISPHOCTU [IBYX Mapasuie/ibHbIX
MPSIMBIX K TPETbeU MNPSIMOK; TEeOpeMbl O
CBSI3U MeXXJy Tapayie/lbHOCTbIO MPSMbIX U
WX MepreHJUKY/ISIPHOCTBIO K TJIOCKOCTH.

JloKa3bIBaTb: TeOPeEMY, BbIPaXXaIOIIYHO
MPU3HAK TeprHeHAUKYJISPHOCTU TIPSIMOU U
IIJIOCKOCTH; TeOpeMy O CYLIeCTBOBaHUU U
e[JUHCTBEHHOCTU  TIPSIMOM, MPOXOJsILen
yepe3 JJaHHYIO TOYKY U IepIieHUKY/ISIPHOU
K JIaHHOU TJIOCKOCTH.

N300pakaTth B3aMIMHO
repreHAUKYJISIpHbIe TIPSIMYIO U TJIOCKOCTb.

dopmMmyMpoBaTh CBOKCTBO
nepreHuKyJispa OTHOLIEHUID K
TIJIOCKOCTH.

IloryyaTh mnpejcTaB/eHHe O 3HaYeHUMU
neprieHAWKy/isspa AJisi  Apyrux obsacteid
Haykd ((u3ukKa, SHepreTuka, Ja3epHble
TeXHOJIOTMH), B pea/ibHOW >KU3HU (TeXHHKa,
OKpYy>Katolllasi 06CTaHOBKa).

JloKa3bIBaTh YTBED)KJEHUS, CBSI3aHHbIE C

I1o

MpOeKI[Merd  TIPpSAMOM  Ha  TUIOCKOCTb,
HereprieHAUKYISPHYHO K 3TOM TIPSIMOM.
Jloxka3bIBaTh TeopemMy 0 TPExX

TepIrieHAuKy/IsspaXx W TeopemMy 0OpaTHYIO

TeopeMe O TPEX IeprieH UKYy/isipax.
ITonyuarsb npejcTaB/ieHHe

OPTOTrOHA/IbLHOM MPOEKTUPOBAHUU.
JloKa3bIBaTh TeopeMy O MPOeKLMA TOUKHU

00

Ha TPSIMYIO.
Pemiath CTepeoMeTpUueckKue  3ajaud,
CBSI3aHHBIE  C  TIEPIEHAUKYISIPHOCTBIO

TIPSIMOM M TIJIOCKOCTH.
PeinaTth NMpuK/iagHble 3a7aud, CBs3aHHbIE
C HaXOXX/IeHWeM TeOMeTPUYeCKHX BeJIMUKH.
PemiaTb CTepeoMeTpUuUeCcKHe  3a/lauM,
CBsI3aHHbIe C MPUMEHEeHUEeM TeOpeMbI O TPEX
nepreHAUKYJisipax, HaxoXXJeHUuem
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MepIieHIUKYISIPHOCTA  TIPSIMOM
U TUIOCKOCTU Kak CJie/ICTBUE
CUMMETPUU. [IpaBUIbHBIE
MHOT'OTPaHHUKHU

Pacuét paccTOsSIHUM OT TOUKMU
mo  maockoctd.  CrocoObl
OMYCTUTb  TepPHeHIUKYJISPhI:
CUMMETpHUSI, CABUT TOUKHU TIO
rapasuiesibHou npsmou. Crasur
M0 Herapa/ieIbHOU TIPSIMOM,
“3MeHeHHe PacCTOSTHUM

PacCTOSTHUM, TIOCTPOEHUEM MPOEKILIUM.
CpaBHUBaTh U aHA/IM3MPOBATh
YTBEPXKJEHUS C  LeJbl0  BbISIBIEHUS
JIOTUYECKA KOPPEKTHbIX W HEKOPPEKTHBIX
pacCy>XIeHUM.

AHa/nu3upoBaTb M MOJe/IMpoOBaTh Ha
s3blKe TeOMeTpPUM peajibHble CUTYyaluHy,
CBA3aHHble  C  MEePHeHAUKYJSPHOCTBIO
NMpsIMOM ¥ TJIOCKOCTH;  MCC/Iei0BaTh
TIOCTPOEHHbIE MOJIeJId, B TOM 4YHUCIe U C
WCTIO/Ib30BaHUEM arirapara ajareopsl

Yraer mu
PacCTOSAHUSA
(16 u)

[ToBTOpPEHUE: yrom MexXay
MpSIMBIMM ~~ Ha  TJIOCKOCTH,
TPUTOHOMETPUS B

IIPOMU3BOJIBHOM TpEYIroOJIbHUKE,
TeopeMd KOCHMHYCOB.

[ToBTOpEHMe: yrom Mexny
CKPeLVBaIOLMUCS TIPSAMBbIMU
B TIPOCTPAaHCTBe.
['eomeTpuueckue MEeTO/bl
BBIUMC/IEHUS ~ yIJla  MEXAy
MPSIMBIMA B MHOTOTDaHHHKAaX.

JIByrpaHHBIN YTOJL
CBOWCTBO JIMHEUHBIX YIJIOB
JIBYTPaHHOI'O yIJIa.

[TeprieHVKY/ISIPHBIE
TJIOCKOCTH.

CBoWCTBa B3alMHO
TreprieH/ UKy IsIpPHbIX
TJIOCKOCTeH. [Tpu3Hak
TeprieHIUKYISPHOCTH
TJIOCKOCTeH; TeopeMa 0
MpsSAMOM  TMepeceueHus  JIBYX
TJIOCKOCTer
MepreHVKY/APHbIX  TpPeTbeu
IIJIOCKOCTH.

[TpsiMOyTOJIbHBIM
rapaJuienenunes; Ky0;
H3MepeHusl, CBOMCTBA
MPsSIMOYTOJILHOTO

TTapajuiesiernurieid. TEOPEMa (0]

AKTya/M3upoBaTb (akTbl M METOJbI
IIJIaHYMeTpUH, pesieBaHTHbIE TeMe,
IIPOBO/IUTH aHA/IOTHU.

dopMy/MpoBaTh
[BYTPaHHOIO yrJia.

Jloka3bIiBaTh CBOWCTBO paBeHCTBAa BCeX
JIMHEWHBIX yTJIOB ABYTPAaHHOTO yTJa.

KnaccupunypoBaTtb JByrpaHHbIe YIJIbl
B 3aBUCUMOCTH OT UX IPaZlyCHOU MepBbl.

dopmy/IMpOBaTh oripeJiesieHre
B3aMMHO I1epIIeHUKY/ISIPHBIX TVIOCKOCTeH.

JloKa3bIBaTb TeopeMy O IIpHU3HaKe
NepreH/INKYJIIPHOCTH JIBYX TVIOCKOCTEH.

orpejejieHrue

dopmMy/UpOBaTH C/efiCTBUe (u3
MpU3HAaKa) ) TNeprieH UKy ASIPHOCTA
MJIOCKOCTH,  KOTOpas  MeprieHAUKYJ/IspHa

MpSIMOM, MO KOTOPOM TepeceKkarTcs [Be
MIJIOCKOCTH, 3TH TJIOCKOCTSIM.

JloKa3pIBaTh  YTBEpX[EHUSI O ero
CBOICTBAxX; TeOpeMy U C/e/ICTBHe U3 Heé 0
JiaroHassax MIPSIMOYTOJIBHOTO
napasuiesienure/a.

Pemiath CTepeoMeTpUuecKHe 3ajaud,
CBsI3aHHbIE C MepreHAUKYJ/ISPHOCTb MPSIMBIX
v TIJIOCKOCTEH, VCTIO/b3Y5
TJIaHUMeTpUuecKre (hakThbl U METOBbI.

IIpoBoAMTL JIOTUUECKHM KOpPPEKTHbIe
[l0Ka3areJibHble PACCY K[ EeHUS MPU pelleHUH
reOMeTpUYecKMx 3ajay, CBSI3aHHbIX C
NepHeHIUKYJIIPHOCTBIO MJIOCKOCTEM.
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JIaroHau MIPAMOYTOJILHOTO
rapasuiesiernuriesia U cjaefCcTBUe
U3 Heeé.

AHaJIPl3Hp0BaTL U MOAe/IMPOBATb Hd
A3bIKE€ T'e€OMETpHUH pedJ/IbHble CHUTYydllUH,
CBA3dHHBIE C MeprieHaKy/IAapHOCTBIO

CrepeomeTprueckre Y | TIPSIMBIX U TIJIOCKOCTEM.
TpUKJ/IaJ{HbIe 3a/1a4y, NccnegoBaTb TMOCTPOEHHBbIE MOJEH, B
CBSI3aHHbIE ~ CO  B3aWMHBIM | TOM YMC/€ U C MCIIO/b30BaHWEM arirapara
pacrosiokeHueM TpsSMbIX U | anreOpsl.
TJIOCKOCTH. Pemathb TIPUKJIa/IHbIE 3a/auy,
[ToBTOpEHME: CBsI3aHHbIE C HaxO0XXJeHUeM
CKpeLVBaroLecs TpsIMble, | TEOMETPUYECKHUX BeJIMUKH
rapasuiesibHble  TVIOCKOCTU B
CTaHJAPTHBIX
MHOTOTPaHHUKaX.
[Tapa rapasuieIbHbIX
IJIOCKOCTeH Ha
CKpeLLUBaroLUXC TMIPSIMBIX,
pacCTosiHue MEeXy
CKPeI[MBAOIAMUCS TPSIMbIMHU
B MPOCTBIX CUTYaLUsIX.
OnyckaHue
TepIieHJMKY/JISPOB,
BbIUMC/IEHWE PacCTOSIHUU  OT
TOYKM [10 TOYKH; MPSIMOMU;
TJIOCKOCTH.
Beiuvcnenve  pacCTOsSSHUM
MeXIy CKpeLMBaLLAMUCS
MPSIMBbIMU C TIOMOLLIBEO
TreprieHINKyIsIPHOU
IJIOCKOCTH.
TpéxrpaHHbIn yroJ,
HepaBeHCTBA [JIs1 TPeXTPaHHbIX
YIJIOB.
Teopema [Tudaropa,
TeopeMbl KOCUHYCOB ¥ CUHYCOB
A1 TPEXTPaHHOI'0 yrJja.
OneMeHTbI cheprueckoi
reoOMeTpUHU: reofie3snyeckue
JINHUY Ha 3emiie
MHororpan CucrtemaTv3alnusi  3HAHUU: Paborarb C yueOHMKOM: 3aj|aBaTh
HUKU MHororpaHHUK u €ro | BOIPOCHI, Jle/laTh 3amMeyvaHus,
(7 a) sneMeHThl. [lupamuja. Bujbl | KOMMeHTapuu.
MUpaMuz,. [TpaBubHasS AHanu3upoBaTh pelleHue 3a/1auu.
nupamu/a. PucoBaTh BHINyK/Ible MHOTOTDAaHHUKU C
[Tpu3ma. [Ipsimast Y | 3a[IaHHBIMU CBOMCTBAMM; BOCCTaHAB/IUBAaTh
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HaKJIOHHast TIPU3MBI. | OO B/ BBITYK/IOT0 MHOTOTPAaHHUKA 10
[TpaBuibHast mpusMma. [IpssMoit | ABYM ero mpoeKIUsiM.
rapaJsuiesienunes, Ioka3blBaTb  CBOWCTBA  BBIMYKJIOTO
MPSIMOYTOJIbHBIN MHOTOTPaHHHUKa.
napasienenurnes, Kyo0. PucoBarTh BbINyK/Ible MHOTOTPAaHHUKHU C
BbINyK/ible MHOTOTDaHHUKM. | pa3HOW  3W/IEPOBOM  XapaKTepUCTUKOW;
Teopema Ounepa. [lpaBuibHbIE | KCC/IeJ0BATh  BO3MOXXHOCTH — MOJTYYEHMS
51 TIO/TyTIpaBUIbHBIE | pe3y/bTaTa MPU BapbUPOBaHUU JIaHHBIX.
MHOT'OTPaHHUKHU Joka3pIBaTb CBOMCTBA IPaBUIbHBIX
MHOTOTPaHHUKOB. I1nanupoBaThb
TIOCTPOEHUE TIPAaBUIbHBIX MHOTI'OTDaHHHUKOB
Ha TIOBEPXHOCTSIX [JPYTUX TPaBUJIbHBIX
MHOTOTPDaHHUKOB
BekTopsl B [TonsiTie  BeKTOpa Ha AKTyanusupoBaTh (akTbl U  METOJbI
MPOCTPAHCTB | MVIOCKOCTH Y B IIPOCTPAHCTBE. | IVIAHUMETPUH, peJsieBaHTHbIE TeMe,
e Cymma u Pa3HOCTH | MPOBOAUTH aHAJIOTUM.
(12 u) BEKTOPOB, TpaBUJIO OnepupoBaTh NOHATHUAMM: BEKTOP Ha
rnapasuiesienure/ia, yMHOXeHUe | TJI0OCKOCTH u B TPOCTPAaHCTBE;
BEKTOpPA Ha YMCJIO, PA3/I0’KeHWe | KOMIJIaHapHble  BeKTOpbl.  IIpuBOAUTH
BeKTOpa TI0 0a3ucy Tpéx | mpuMepbl GHU3NUECKUX BEKTOPHBIX BEJTMUKH.
BEKTODOB, He JeXalux B OcBauBarb TMpaBuia  BbINOJHEHUS
O/IHOM TIJTIOCKOCTH. JIeCTBUM  CJIOKEHUSI W BbIUMTaHUS
CkasisipHOe  TIpOM3Be/ieHHe, | BEKTOPOB, YMHOKEHHS BEKTOPA Ha YMCIIO.
BBIUMC/IEHWE  yIJla  MeXAy Jloka3bIBaTh TMPU3HAK KOMILUIAHAPHOCTH
BEKTOpPaMU B IMPOCTPAHCTBe. TPEX BEKTOPOB.
[Tpocrelilive  3afauu  C Jloka3pIBaTh TEeOpeMYy O pa3/oKeHUU
BEKTOpamMu nmroboro  BeKTopa IO TPEM  JIaHHBIM
HEeKOMIIJIaHapHBIM BEKTOpPaM.
I[IpyMeHATL  TpaBu/a  BBIMIOJIHEHUS
JIeCTBUM  C/IOKeHUSI W BbIUMTAHUSA

BEKTOPOB, YMHOXXEHMsI BEKTOpa Ha UHCJIO0
TIpU peLleHuy 3a/1au.

HaxopuTh KOOpAWHAaTBI BEKTOpa B
JaHHOM 0a3uce W CTPOUTH BEKTOp IO €ro
KOOp/IMHATaM.

BcnoMHUTB OripefiejieHe  CKaJIIpPHOTO
YMHO>XEHUS U ero CBOMCTBA. BbIUMCIATE C
TIOMOIIIbI0 CKa/JSIPHOTO YMHOKEHUS [IJTUHBI

BEKTOPOB, YTJIBI MeXTy HUMH,
yCTaHaB/IUBATh TepIIeHUKYIIPHOCTD
BEKTOPOB.

AHaJIl/l?pl/lpOBaTl) n MOAe/TUPOBATb HA
A3bIK€ T'e€OMETPpHH pedjlIbHble CUTYyadlluH,
CBsA3dHHBIE C (1)I/I3I/I‘-IQCKI/IMI/I BEKTOPHBIMH
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BeJIMUMHAMMU.

HNcnonb30BaTh TMpy pellleHWd 3ajiay,
CBSI3aHHBIX C BEKTOpPaMU B MPOCTPAHCTBe,
TJlaHUMeTpUUecKre (DaKTbl U METO/bI

IToBTOpEHUe,
00001ImeHne
H
cucTreMaTH3a
UA 3HAHUH
(54)

CeueHus1 MHOI'OTPaHHHUKOB:
CTaH/apTHble MHOTI'OTPaHHUKH,
MeTOJ, C/IefloB, CTaH/JapTHBIE
IIJIOCKOCTH, repecevyeHus
MPSIMBIX U IJIOCKOCTEN

[TapasnenbHBIe TIPSIMbIE U
IIJIOCKOCTU: M1apaJjiie/ibHble

ceuyeHus1, paCYéT OTHOILIIEHUH,
YIJIbI MEXIY
CKPeLMBaLMMUCS TIPSMBIMU.
[leprieHAUKY/ISIpHBIE
rpsiMble u TJIOCKOCTH:
CTaHJapTHBIE Tapel
TMepIieHINKYISIPHBIX
MJIOCKOCTEer u TMPSIMBIX,
CUMMETPUU MHOTOTDAaHHUKOB,
TeopeMa 0 Tpex
reprieHuKyJsipax,
BBIUMC/IEHUS JTAH B
MHOT'OTpaHHUKax

CB000/JHO OmEepUPOBATH MOHATHAMM:

oToOpa’keHHWe TIPOCTpaHCTBA Ha  ceb4,
[BIDKEHHE TIPOCTPAHCTBA; LleHTpasbHasl,
oceBasi U  3epKa/libHas ~ CUMMETPHH,
rapasuie/ibHbld  TIepeHOC; paBeHCTBO U
nogobue duryp.

Jloka3bIBaTh YTBEP)KAEHHS O TOM, UTO
IleHTpa/ibHasi, oOceBasi W  3epKajbHasi
CUMMETDHUH, napajjieflbHbld  MEepeHOC
AB/IIIOTCS ~ [ABW)KEHUSIMUA.  BBIMOTHATH

ripeoOpa30BaHus MOZ00HSI.

OnepupoBaTh NOHATUAMM: TIpsMasi U
cdepa Sinepa.

Pemiatp reomMerpuueckue
HCI0/Ib30BaHWEM [BVKEHUU.

Ncnonb30BaTh TMpU  pelIeHUU 3ajauy
JBIDKeHUSI TIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBaTh u aHA/IM3MPOBATH
YTBEPXKAEHUsST C  1[eJIbl0  BbISIBIEHUS
JIOTUUECKH KOPPEKTHbIX U HEKOPPEKTHBIX
pacCy>k/1IeHUi.

HccnepoBaTh NOCTPOEHHbBIE MOJEH.

Hcnonb3oBaTh M poBbIe pecypchbl

33/aunl  C

11 k1acc (He meHee 102 9)

Ha3Banue
pa3fena (Tembl)
OcHOBHBIE BU/BI ieATe/IbHOCTH
Kypca OcHoBHOe co/iep)xaHue
y4almxcst
(ko/mMuecTBO
JacoB)
AHamuTuueckas [IoBTOpEHME: KOOPAUHATHI AKTyanmu3upoBaTh (PaKTbl U MeTO/bl
reoMeTpus BEKTOpa Ha IUIOCKOCTM U B | [UVIAHUMETPUY,  pejleBaHTHble  TeMe,
(15 a) MPOCTPaHCTBe, CKaJ/ISIpHOE | TIPOBOJIUTh aHAJIOTUH.
Tpour3Be/ieHre BEKTOPOB, CBoAUTBH [IEMCTBUSI C BEKTOpPaMHU K
BBIUMC/IEHWE  yI/Jla  MEX/y | aHaJIOTUUHbIM  JIeUCTBUAM  C  HUX
BEKTOpaMM B TIPOCTPAHCTBe. | KOOpAUHATaMHU.
YpaBHeHue TIPSIMOM, BcnoMHUTH oripeziesieHue
MPOXO/slllel uepe3 /IBe TOUKU. | CKaJISIPHOTO YMHOXXEHUSI U ero
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YpaBHeHue TJIOCKOCTH,
HOpMaJlb, ypaBHeHue
IJIOCKOCTH B OTpe3Kax

BekTtopHoe 1ipou3BeieHue.
JIuHeliHbIe HepaBeHCTBa,
JTMHEMHOe MPOorpaMMHUpOBaHue

AHanmiTUuueckre MeTO/bI
pacuéTa yryia MeXxay NpsMbIMU
u TJIOCKOCTSIMU B
MHOTOTrpaHHUKaX. dopmynia
pacCTosiHAA OT TOYKU 10
IJIOCKOCTH B KOOpJAWHATaX.

HaxoxxgeHue pacCTOSIHUM OT
TOUKHU [I0 TIJIOCKOCTH B KyOe u
TNpaBU/IbHOU MUpaMuU/ie

CBOMCTBA. BBIUMCIATE C  MOMOLIBIO
CKaJIIPHOTO YMHOXXEHUS JTUHBI
BEKTOPOB,  YIJIbI ~ MeXAY  HUMH,
yCTaHaB/MBaThb  MePHeHAUKY/ISPHOCTh
BEKTOPOB.

BbIBOMTH ypaBHeHHE TIJIOCKOCTH U
dbopMyny paccTOSHUSI OT TOUKH [0
TIJIOCKOCTH.

PemaTh 3a/]auH, coyetast
KOODJAUHATHBIN U BEKTOPHBIA METO/IbI.

IIpoBoAUTH IOTUUYECKU KOPPEKTHbIE
JOKa3aTe/bHbIe PaCCY)X/JeHUsA Tpu
pelleHuy TeoMeTpUUeCKHMX 3a/lau Ha
TIpUMEHeHUe BeKTOPHO-KOOPAWHATHOTO
MeTo/a.

AHa/M3upoOBaTh ¥ MOJETUPOBATh

Ha A3bIKe reomMeTpun pea/ibHbIE
CUTyallu1, CBf3daHHbIE BEKTOpdAMH U
KOOpAWHAaTaMMU.

VicciiegoBaTh MOCTPOEHHBIE MO/IEIH,
B TOM YWCIe U C WCI0/Ib30BaHUEM
anraparta anreGpbl.

Hcnonb30BaThb KOMITbIOTEPHbIE
MpOrpaMMBbl.

3HAKOMMTBCA C UCTOPUEN Pa3BUTUS
MaTeMaTUKH

IToBTOpEHHE, CeueHUsI MHOT'OTPaHHUKOB: CTpouTh ceueHUs.
0000meHne U | CTaHJlJapTHble MHOTOI'DAaHHUKH, Pemathb cTepeoMeTpUuecKre 3aJauu
cHUCTeMaTu3alMsa | MeToJ, CJe/oB, CTaHAApTHBIE | HA /[I0Ka3aTeJbCTBO MaTeMaTH4eCKUX
3HAHUH IIJIOCKOCTH, repeceueHyst | OTHOLLIEHUH, HaXOXKJeHUe
(15 uacoB) TMPSAMBIX U TIJIOCKOCTEM reoMeTprUueCcKrUx BeJTMUUH (J/I1H, YIJIOB,
[MapaniensHple TpsiMble | | TUIOMIAZel, 00BHEMOB).
IVIOCKOCTH: TrapasiebHbIe Hcnonb3oBaTh npu pelleHuu
CeUyeHHs,, PaCUéT OTHOIIEHHH, | CTepEOMEeTPUYECKUX 3a/1a4
YTJIBI MEX[y | TulaHuMeTpruuecKre (GakTbl U METO/bI.
CKpellBaIOIIUMUCS IIpoBogUTH JIOTMUYEeCKH KOPpPEKTHbIe
TIPSIMBIMU J0Ka3aTe/lbHbIe  PacCy)KIAeHUs1  TpH
[TepnieHAUKY/ISIpHBIE pellleHrur CTepeoMeTpHUUYecKUX 3aziad.
TipsiMble U TIJIOCKOCTH: CpaBHUBaTh U aHA/IM3MPOBATH
CTaH/ApTHBIE Taphl | peajbHble  CUTyallud U  BbISIBJIATD
repreHANKYISIPHbIX BO3MOXXHOCTh €€ MoO/leJITMPOBaHUsI Ha
IVIOCKOCTeH U NIPSIMBIX, | SI3bIKE FeOMETPHH.
CUMMETPUH MHOT'OTPaHHUKOB, MojenupoBaTh peabHYI0
TeopeMa 0 Tpex | CUTyallil0 Ha si3bIKe reOMeTpUu U
TepreHANKYIsIpax,
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BBbIUUCJIEHUS JJTWH B
MHOTOrpaHHUKaX

[ToBTOpEHuUe: TI0Laiu
MHOT'OYT'OJIbHUKOB,  (DOpPMYJIbI

[T TUIoITiaZield, COooOpa)keHUs
roz1006ms.

[Tnomagu CeueHuu
MHOTOT'PaHHUKOB: TI/IOMAIN
TOBEPXHOCTEH, pa3pe3aHus Ha
YyacTH, COOOpakeHHsl MTOZ00HS

HCC/IeJ0BaTh IIOCTPO€HHbIE MO/Je/Id, B

TOM UWC/e W C HCIO0JJb30BaHUEM
anrapara aareopsbl.
Hcnonb30BaTh KOMITbIOTEPHBIE

IIpOrpaMMbl [IPY pelleHrH 3a7au.

O0Bém
MHOTOIPaHHHMKA
(17 1)

Ob6BbéM Tesa. O6bem
MIPSIMOYTOJTbHOT'O
napasiienenunesa. 3agaun 06
y/IBOEHHH KyDa, O KBaj[paType
Ky0a; 0 TpUCeKLUU yTJia.

CrepeomMmeTpuueckue
3a/laud, CBs3aHHbBIE C 00BEMOM
TIPSIMOYTOJTbHOT O
rapa’siiesienuresa.

[IpuknagHbie 3a/lauH,
CBSI3aHHbIE C  BBIUHC/IEHHEM
00béMa MIPSIMOYT OJIbHOT'O
Triapa’siiesienuresia.

O6BEM TIpsSIMOiA TIPH3MBI.

CrepeomeTprueckue
3a7jauwy, CBsI3aHHbIE C
BLIUKC/IEHUEM 00BEMOB

TIpsiMOi Tipu3Mbl. [IpuK/afHbIe
3aflaum, CBsi3aHHbIE C 0OBEMOM
MPSIMOU NIPU3MBI.

Brruricnienvie 066MOB Ten C
ITOMOII[BIO oripe/ie/IEHHOr0
vHTerpasia. O6bEéM HaK/JIOHHOM
TIPU3MBI, TUPAMU/IBI.

dopmyna o0BéMa
MUpPaMU/BbI. OTHo1eHue
00beMOB mMpaMH[ C OOIIUM
YIJIOM.

CrepeomMmeTprueckue
3aJjauy, CBsi3aHHbIe C 06 bEMaMu
HaK/IOHHOU TIPH3MBI,
MUPaMU/BIL.

[IpuknagHele 3agauud 110
Teme «O0OBEMBI TeJ»,

CBo0OogHO OIepHpOBaTh
MOHATUAMH: O00BLEM Tena, O0O0BLEM
TIPSIMOYT0JILHOT'O TIapasiiesienuresia.

®Dopmy/IMpOBaTH OCHOBHbIE

CBOUCTBA 00OBEMOB.
JToka3pIiBaTh TeopeMy 00 o00BéMe

MIPSIMOYTOJILHOTO rapasuiesierniunesa,
CJIeICTBUA U3 Heé.
Pa3pe3artnb MHOTOTpaHHUKH,

TepeK/IaJbIBaTh YacTH.
Pematb cTepeoMeTpuuecKkue 3a/jauy,
CBSI3aHHbIE C BBIUKMC/IeHHWEM 00béMa

MIPSIMOYTOJILHOTO rnapasuienenunesa,
TIPU3MBI.

CpaBHUBaTh ¥ AaHA/IM3UPOBATh
YTBEP)KJEHHUS C LeJbI0  BbISBIEHUS
JIOTUYEeCKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKIEeHU.
AHa/nu3UpoBaTh M MOJE/UPOBATh

Ha  S3bIKe TeOMeTpUU  peasibHbIe
CUTyal[iW, CBs3aHHble C O0O0BEMOM
MIPSIMOYTOJTLHOTO rapaJuienenunesa,

TIPU3MBI, TTHPAMU/IBI.

VicciiegoBaTh MOCTPOEHHBIE MO/IENH,
B TOM YWCIe U C WCI0/Ib30BaHUEM
anrapaTa aareopsbl.

BbiBOAUTD OCHOBHYO
WHTerpajbHyI0 dbopmyny IS
BBIUKC/IEHUsI 0ObEMOB TeJl.

JToka3pIiBaTh TeopeMy 00 o00BéMe
HaK/IOHHOM TpHU3MbI Ha  TpUMepe
TPeyToMbHON TIPU3MBI U JTST
TIPOU3BOJILHOW MPU3MBI.

JloKa3bpiBaTh TeopeMy: 00 00BEMe
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CBsi3aHHbIe C 06bEMOM
HaKJIOHHOU TIPU3MBI,
TTUPaMU/IbI.

[TpumeHeHne 00BEMOB.

Brbrunicnienuve pPaCCTOsAHUA [0
IIJIOCKOCTH

nupaMu/ipl, (OpMyIMpOBaTh C/IeCTBUS
u3 Hee: 00BEM yCeuéHHON MUPAMU[BL.
BeiBoguTE (OpMyny 1S BBIUMCIEHUS
00BbEMOB yCEUEHHOW TTMPaMU/IbI

Tena
BpalleHusl.
(24 1)

LHunuHapuyeckas
TTIOBEPXHOCTD, obpa3yrorue
LWIMHAPUYECKOU
TOBEPXHOCTH.

Hunuupp. [Ipsimon

KpyroBou wmunuHAp. [lnomags
TMOBEPXHOCTH LWIMH/IPa.
KoHnueckass TOBEPXHOCTS,

obpasytoliye KOHHUYeCKOH
roBepxHocTu. Konyc. CeueHnue
KOHyCa MJIOCKOCTBIO,
rapasiie/ibHOU TJIOCKOCTH
OCHOBaHMUSI. Y CeUEHHBIN KOHYC.
M300pakeHrie ~ KOHYCOB M
YCEeUEHHBIX KOHYCOB.

[Tnomaas O0oKoBOI1
TOBEPXHOCTH U TIOJTHOM

TTOBEPXHOCTH KOHYCa.
CrepeoMeTpuueckue 3aauu

Ha [l0Ka3aTeyibCTBO u

BBIUMC/IEHNE, MOCTPOEHUEM

CceueHuH LWIMH/Ipa, KOHYCa.
[IpuknagHbie 3a/jauy,

CBsI3aHHbIE C LIWJIMHIPOM
Cdepa u 1iap.

[TepeceueHuie ceps U 11apa
C TIJIOCKOCThIO. Kacanme 1miapa
1 cdepnl MIOCKOCTHIO. Bup u
n300pakeHHe 111apa.
YpaBHeHUe cdepsl.
[Tnoujaas cdepbl U e€ yacTen.
CumMmMmeTpusi chepsl U 11apa.
CrepeomeTpryecKue 3ajaud

Ha Jl0Ka3aTebCTBO u
BbIUMC/IEHUe, CBsI3aHHble CO
chepoii u 11apoM,

MOCTPOEHUEM HX CeUeHUM
TIJIOCKOCTBHO.

CBoboaHO onepupoBaTh
MOHATHAMMU: L[WIMH/IpHUeCKast
MOBEPXHOCTb,  LWiuHAp.  W3yuaTh

Crocobbl  TONyuYeHUs] LWIUHAPHUYEeCKON
TTOBEPXHOCTH, LIWJIHUH/PA.

N300paxkarb LWIMHAD W  €r0
CeueHusI TUIOCKOCThIO.

CBobopHO onepupoBaTh
MOHATUAMH: KOHUUeCKasi [TOBEPXHOCTb,
KOHYC, YCeuéHHbIA KOHyC. WM3yudartb
CcriocoObl  TIO/TydeHUss ~ KOHWYECKOH
TTOBEPXHOCTH, KOHYCa.

M300pakaTh KOHYC M €ro CeueHus
TIJIOCKOCTBIO, TIPOXO/sllel uepe3 oCh, U
TIJIOCKOCTBIO, TIepIeHANKY/IIPHOM K OCH.

BbIBOUTH dbopMyibI hib 63
BbIUMC/IeHWsT OOKOBOW W TIOHOM
TIOBEPXHOCTEM Tesl BpalleHus.

PemiaTth cTepeoMeTpuuecKye 3a/jauu,
CBSi3aHHble C TeJlaMM  BpallleHus,
HaxOoXKJeHrWeM IUioljaii  OOKOBOM U
TIOJTHOM  TIOBEPXHOCTH, TIOCTPOEHHEeM
CeYeHUU.

Vicnoib30BaTh TIPU PEIeHUH 3a/au
TJIaHUMeTpuueckue (hakThbl U METOABI.

CpaBHMBaTh Y aHa/JIM3MPOBaTh
YTBEPXKJEHUsS C 1eJbl0  BbISIB/IEHUS
JIOTUYECKU KOPPEKTHBIX U

HEKOPPEKTHBIX PacCy>KIeHUMN.

AHanu3upoBaTh U MO/e/IMPOBaTh
Ha  fA3bIKé TeOMeTpuM  peasibHble
CUTyalliH, CBsI3aHHble C KOHYCOM U
LM/TUH/IPOM.

HccnepoBaTh NOCTPOEHHBIE MOJEIH,
B TOM YHMCJIe W C UCI0J/Ib30BaHUEM
anrapaTa ajaredpbi

AKTya/mM3upoBaTh (PaKkThl U METO/IbI
MJIaHUMETPUM,  peJieBaHTHble  TeMe,
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[IpuknaaHbie 3a/lau,

CBs3aHHble CO cdeport W
I1apOM.

[ToBTOpPEeHUE:  OKPY’KHOCTb
Ha TJIOCKOCTH, BBIYUC/EHUS B
OKDY>KHOCTH, CTaH/lapTHbIE
roz100mst

Pasnuunble  KoMOWHALMU
Tes BpaLL[eHUs u
MHOTOI'DaHHUKOB.

3agaun no Teme «Tema u
TOBEPXHOCTH BpalLleHUsI»

MpOBOAUTDL dHAJ/IOTUMH.

CBobOoaHoO onepupoBaTh
MOHATUAMM: cdepa U 1Uap, LEHTP,
pazuyc, nuameTp cdepsl U 1i1apa.

HUccnepoBaTh B3alIMHO€e

pacroJsio’keHue cepbl U MI0CKOCTH.

Dopmy/MpOBaTH oripefiejieHue
KacaTebHOM TIJIOCKOCTH K cdepe.

JToKa3bIBaTh TeOpeMbl O CBOWCTBe U
TIpU3HaKe KacaTebHOU M/IOCKOCTH.

BbIBOJAUTH dbopmyny ISt
BLIUMC/IEHUsI TIIolagu cdepbl uepes
paauyc cdepsl.

Pemath cTepeomMeTpuuecKue 3aJjauu,
CBs3aHHble CO cdepod | 1IapoM,
HaxoXKJeHueM Tuiolaan cdepbl U eé
yacTeli, MOCTpoeHreM ceueHui cdepsl U
mIapa.

AHa/nu3UpoOBaTh U MOJAETUPOBATH
Ha  sA3bIKe TeOMeTpUU  peaslbHble
CUTyallu, CBsi3aHHble C IIapOM U
cdhepoi.

PemaTh NpoCThie 3aflaud, B KOTOPBIX
burypupyoT KOMOWHALIAN Tesn
BpallieH!s1 U MHOTOTPaHHHKOB.

Hcnonb30BaTh TP pellieHry 3a/ady,
CBSI3aHHBIX CO cdepoll U IIapoM,
TJIaHUMeTpUUecKue (pakTbl U METO/IbI.

PemaTh cTepeoMeTpUuecKue 3ajiauu,
CBs3aHHble C TejJlaMd  BpallieHus,
TOCTPOeHHEeM CeueHHi TeJl BpallleHus], C
KOMOWHAI[MAMU  Tejl  BpallleHuss U
MHOTOI'PaHHUKOB.

IIpoBoUTH JIOTMYECKH KOPPEKTHbIE
J0Ka3aTe/bHbIE  PAacCyKJeHusi  MpH
pellieHWd  TeoMeTPpUYeCcKHMx  3azad,
CBSI3aHHBIX C TepreHJUKY/ISIPHOCTBIO
TIJIOCKOCTEH.

AHa/nu3UpoOBaTh U MOJAETHPOBATH

Ha A3bIKe reomeTpmumr peasibHbIE
CUTyaluy, CBA3dHHBIE C
MHOT'OI'DaHHHUKAMMU.

HCCJ’IE}IOBBTB IMOCTPOEHHBIE MO/,
B TOM 4UuC/Ie 1 C UCII0/Ib30BdHHUEM
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anrapaTa ajareopsbi.

ITnomagu
MOBEPXHOCTH H
00BEMBI
KPYIJIBIX TeJl

(9 u)

O6wéMm 1umuHgpa. Teopema
006 06BEMe TIPAMOTOo IUIMH/IpPA.

[Tnomagu OoKOBOM u
TIOJTHOU TIOBEPXHOCTHU
L[UTMH/PA.

BbrunciieHvie 00bEMOB Te C
ITIOMOII[BIO oripe/ieJIEHHOr0
vHTerpasia. O6bEM KOHYCa.

[Tnomaau  GOKOBOM 1
TOJTHOM MMOBEPXHOCTH KOHYCa.

CrepeomeTprueckue
3a7jauwy, CBsI3aHHbIE C
BBIUKC/IEHEM 00BEMOB
LUIMHAPA, KOHYCa.

[MpuknagHbie  3agauud  TI0
TeMe «OOBEMBI W TIIOIIAAN

TOBEPXHOCTEH TeJl.

O6BbéM 1Iapa ¥ I1ApOBOTO
cektopa. Teopema 00 00Béme
miapa. [1noiaas cdepsi.

CrepeomMmeTprueckue
3aJjauw, CBsI3aHHbIE C
BbIUKC/IeHeM 0O0BEMOB I111apa,
IIIapOBOTO CETMEHTa, I11apOBOTO

ceKTopa.
[IpuknagHble 3a7auud 1O
TeMe «O0BEMBI TeJ»,
CBsi3aHHbIe C 0OBEMOM II1apa U
T/I0IIA/IbIO C(Pephl.
CooTHollIeHus MeXy

MJIOL[aJsIMA  TIOBEPXHOCTEH H
06bEMamu TTOZI0OHBIX TeI.

[Tomo6HbIE Tesa B
TIPOCTPAHCTBE.

V3meHeHne 00béMa IIpH
(07 (007717 8

CrepeomeTprueckue
3ajauwy, CBsI3aHHbIE C

BBbIUNC/IEHUEM 00BEMOB TeJl U
T/I0L{a/lel TOBEPXHOCTeN

CBoboaHO onepHUpoBaTh
MOHATHAMH: O00BEM Tesla, IUIOMIAb
TIOBEepXHOCTH.

dopmy/IMpOBaTH OCHOBHBIE

CBOMCTBa 0OBEMOB.

Jloka3bIBaTh TeopeMbl: 00 00BEMe
IUunuHApa; 00  00béMe  KOHYyca.
BoiBoguTh (GOpMYJIbI [I/1s1 BBIUMC/IEHHS
00béMa yceuéHHOTO KOHYCa.

HccnepoBaThb NOCTPOEHHBIE MOJIETH,
B TOM UHCIe U C UCI0/Jb30BaHiEM
anrapaTta anreGpbl.

3HaTh BO3MOKHOCTH peIlieHHs 3a/jau
Ha MOCTPOEHUEe LIUPKYJIEM U JIMHEWKOU,

0 K/IaCCUYeCKUX Hepa3pelrMbIX
3ajjauax.

CBobopHO ONepHUpPOBaTH
MOHATHAMMU: 111apOBOM CerMeHT,
1IapOBOM  CJIOM, IIapOBOM  CEKTOp,
OCHOBaHHME W  BBICOTA  CErMEHTa,

OCHOBaHMe U BbICOTA IIIapOBOT0O CJIOS.

BbIBOUTH dbopMyibI bl 63
HaxOXKJAeHHUsT  OOBEMOB  IIIAPOBOTO
CerMeHTa, II1apoOBOT0 CEeKTOpaA, TIOIIa !
cdepsbl.

Jloka3piBaTh TeopeMy 00 00BéMe
miapa.

Pematb cTepeoMeTpuueckue 3a/jauy,
CBsi3aHHbIE C 00BEMOM I11apa, IIIapOBOTO
CerMeHTa, II1apOBOTO CEeKTOopa,
T/I01a/IbI0 C(Pephl.

CpaBHUBaTh U aHA/IM3HPOBATH
YTBEP)KAEHUsT C Lefbl0  BBISIBIEHUS
JIOTUYeCKH KOPPEeKTHBIX u
HEKOPPEKTHBIX PacCy KIeHUH.

AHa/iM3UpoBaTh 1 MOJETHPOBATh
Ha  sI3bIKe  TeOMeTpUH  peasibHbIe
CUTyallH, CBsI3aHHbIE C 0O0BbEMOM 111apa,
I11apOBOTO CermMeHTa, II1apOBOTO
CerMeHTa, TUIolazblo chepsbl.

CBo0opHO ONepUpoOBaTH
MOHATHEM: T10/00HbIe Tela B
TIPOCTPAHCTBe.
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BoiuMc/IATh  O0BEMBI  Ter C
TIOMOIIIBIO OTIpe/ie/IEHHOT0 WHTeTpaia.

Pemiath cTepeoMeTprUecKUe 3a/lauH,
CBSI3aHHbIE C COOTHOIIEHUSMH MEXIY
TUIOIIA/IIMA TIOBEPXHOCTEH U 00BEMaMH
MO/I00HBIX Te.

IIpoBOANTH JIOTMUECKU KOPPEKTHbIe
AOKa3aTe/JbHbIe PaCCy)KJeHHs TIpU
pellleHWM  TeoMeTpUUeCKMx  3ajady,
CBSI3aHHBIX C BBIUKCTIEHHEM OOBEMOB
TeJl C TIOMOLIBK  OIpeneiéHHOro
WHTerpara, HaXOX/IeHUEM
COOTHOIIIEHWS] ~ MEXJy  TUIOMIasiMu
TIOBEpXHOCTeH M 00bEéMaMy TI0[j00HBIX
TeJl.

AHa/IM3UpoBaThL 1 MOJIe/TUPOBATh
Ha  S3bIKe  TEeOMEeTpUH  peasibHbIe
CUTYyal[iH, CBsI3aHHbIE C O0BEMaMU U
TOBEPXHOCTSIMU TeJl, Ha [J0Ka3aTebCTBO
M Ha HaXoXKJeHue TreoMeTpUYeCcKUX
BeJTMUMH
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JBYOKeHUs
(5w

[BWKeHUs  IPOCTPAHCTBA.
OtobpakeHusi. [IBIDKeHUS U
paBeHcTBO  ¢uryp.  OO6rue
CBOMCTBa [BWKeHUU. Bujbl
JBIKEHUI: rapasiieibHbIA
repeHoc, L|eHTpa/ibHast
CUMMeTpHS, 3epKasibHasl
CUMMEeTpHs, TIOBOPOT BOKPYT
TIPSIMOWA. [Tpeobpa3oBaHus
nofobus. Ilpsmas u cdepa

Jusnepa.
['eomeTpuueckue 3azauv Ha
TpUMeHeHUe [IBUKeHUs

CBobopsHO onepupoBaTh
MOHATHAMM: oToOpakeHue
MPOCTPAHCTBA Ha cebs, JBWKeHUe
TIPOCTPAHCTBA; IleHTpajibHasi, oceBas U
3epKajibHasi CUMMETPHH, Tlapajiie/TbHbIA
TepeHoC; paBeHCTBO U To100ue huryp.

JloKa3pIBaTh YTBEDKIEHUS O TOM,
YTO 1[eHTpabHasi, 0ceBasi U 3epKaJibHasi
CUMMeTpHH, Tiapasule/ibHbId TepeHoC
ABJITIOTCS  IBIDKEHUSIMU. BBINOTHATH
ripeoOpa30BaHus MTOZ00HSI.

OnepupoBaTh MOHATUAMU: TIPSMast
u cepa Dunepa.

Pemiath reoMeTpuueckue 3aZiaud C
WCTI0/Tb30BaHHEM JIBVPKEHUH.

Vicnosib30BaTh TIPU PEIeHUH 3a/au
OBWDKEHUs] ~ TPOCTpPAaHCTBA M UX
CBOWCTBA.

CpaBHHBaTh U aHA/IM3HPOBATH
YTBEP)KAEHUST C 1lefbl0  BBISBIEHUS
JIOTUYeCKH KOPPEKTHBIX u
HEKOPPEKTHBIX PacCy>KIAeHUH.

HccnepoBarhb MOCTPOEHHBIE MO/IEH.

Hcnoib30BaTh nudpoBbIie

pecypchI
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IToBTOpEHUeE,
00001mIeHne H
CHCTeMaTH3aIusA
3HAHHUM
(17 u)

OO6o06Iaroriee  TOBTOPEHME
MOHATUMA W METOJIOB Kypca
reomerpun  10-11  kmaccos,
cUCTeMaTH3aLUs 3HaHUU.

Wctopus pa3sBUTHA
CTepeoMeTpUU KakK HayKu U eé
POJIb B Pa3BUTHUX COBPEMEHHBIX
VIH)KeHEepPHbIX ¥ KOMIIbIOTePHbIX
TeXHOJIOTUH

Pematb cTepeoMeTpUuecKre 3a/iaud
Ha [I0Ka3aTe/bCTBO MaTeMaTU4eCKHUX
OTHOLLIEHUH, HaxOXX/leHue
reoMeTpU4eCcKUX BeJIMUMH ([I/TMH, YTJIOB,
Tionazie, 00LEMOR).

HUcnonb3oBarh pelLleHun
CTepeoMeTpUYeCKHUX 3a/1a4u
TJlaHUMeTpUuueckre (PakTbl U MeTO/bI.

IIpoBOAUTH JIOTHUYECKU KOPPEKTHbIe
Jl0Ka3aTebHble  pacCy)KJeHus  Tpu
peleHnun CTepeoMeTpPUYeCKUX u
TJIaHUMeTPUUeCKUX 3a/1au.

CpaBHUBaTh U aHA/IM3UPOBATH
peaslbHble  CHATyallUd U  BBISB/IATH
BO3MOXXHOCTh €€ MO/IeJITMPOBaHUs Ha
SI3bIKE TeOMEeTPUHU.

MopenupoBarthb peanbHYI0
CUTyal[il0 Ha $3bIK€ TEeOMeTpUM WU
HUCC/IeJ0BaTh TOCTPOEHHbIE MO/jle/iv, B

Tpu

TOM UHWC/le W C HCIO/Ib30BaHUEM
arrapara aareopal.
Vicno/ib30BaTh KOMITbIOTEPHBIE

MpOrpaMMBbI [PY PeLIeHrH 3a7au.
ITonyuatsb npejacTraB/ieHUe 0
reoMeTpud Kak O pa3BUBAIOLLeNCs
HayKe, WCCIeAylolled OKPY>Karol[un
MHD,  CBSI3aHHOM C  peabHbIMHU
0o0BbeKTaMH,  TIOMOTaloIel  pelvThb
peasibHble KU3HEHHbIe CUTYalluh O POJIv
CTepeoMeTpUM B pa3BUTUU
COBPEMEeHHBIX HMH)KeHepHbIX U
KOMITBHOTEPHBIX TeXHOJIOTUH
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IToypounoe niianupoanue 'EOMETPUS, 10 knacc

(3u B Hepemi0, 34 yueOHBIX Hee/H, HTOro — 102 u)

Ne Aama Tema ypoka
nwn |Maan | ®dakm
BBejenue B crepeomeTpuio -234

1 1 Hedensn OcHoBHbIe TIpaBu/Ia M300pa)keHHs Ha PUCYHKe TIIIOCKOCTH, TapajiielbHbIX
NIpPSIMBIX (OTPE3KOB), Cepe/IMHbI OTPe3Ka.

2 [ToHaTHA CTepeoMeTpUHr: TOUKA, NTpsiMasi, MJIOCKOCThb, MPOCTPaHCTBO. OCHOBHbBIE
TipaBusia U300pakeHusl Ha PUCYHKe TJIOCKOCTH, TIapajiie/IbHBIX TIPSIMBIX
(oTpe3KoB), cepeJiMHbI OTPe3Ka.

3 [ToHsTHA: epeceKaroLrecs MJI0CKOCTH, NepeceKaroIuecs npsamasi v II0CKOCTbh;
T10JTyTIPOCTPAHCTBO.

4 2 Hedens [TonsaTHA: epeceKaroLecs IJI0OCKOCTH, IepeceKaroluecs npsamasi U II0CKOCTh;
TMOTYTIPOCTPAHCTBO.

5 MHororpaHHUKHY, N300pakeHre TIPOCTeHIIINX MPOCTPAaHCTBEHHBIX QUTyp,
HECYIIIeCTBYIOIUX 00BEKTOB.

6 MHororpaHHUKY, W300pakeHre TIPOCTeHIIINX MPOCTPAaHCTBEHHBIX GUTyp,
HECYIIeCTBYIOIUX 00BEKTOB.

7 3 Hedens AKCHOMBI CTepEOMETPUH U TTepPBbIe C/Ie/ICTBUS U3 HUX.

8 AKCHOMBI CTepeOMETPUHU U NepBble CJ1e/ICTBUS U3 HUX.

9 AKCHOMBI CTepeOMETPHHU U TIepBbIe CieACTBUS U3 HUX. CriocoObl 3a/1aHus
MIPSIMBIX U TJIOCKOCTel B mpocTpaHcTBe. O603HaueHs TIPSIMBIX U TIJIOCKOCTEH.

10 4 Hedens N306pakeHre ceueHH MMpaMU/bl, KyOa U MPU3MBbI, KOTOPBIE MPOXO/SAT uepe3 ux
pebpa. M306pakeHue TiepeceueHus MOTyUeHHbBIX TIOCKOCTel. PackpanmBadue
MTOCTPOEHHBIX CeYeHUN pa3HbIMU LIBETaMHU.

11 N306pakeHre ceueHH MMpaMU/bl, KyOa U MPU3MBbI, KOTOPBIE TIPOXO/ISAT uepe3 X
pebpa. M306pakeHue TiepeceueHus MOTyUeHHbBIX TIOCKOCTel. PackpanmBadue
ITOCTPOEHHBIX CeYeHUN pa3HbIMU LIBETaMH.

12 N300pakeHre ceueHUH MMpaMU/Ibl, KyOa U MPU3MbI, KOTOPBIE POXO/SAT Uepe3 Ux
pebpa. M306paxkeHue repeceyeHust MOJTyYeHHBIX TIOCKOCTel. PackpariviBaHue
TOCTPOEHHBIX CeYeHU pa3HbIMU LIBeTaMHU.

13 5 Hedens N306pakeHre ceueHH MMpaMH/ibl, KyOa U MPU3MbI, KOTOPBIE POXO/SAT uepe3 Ux
pebpa. M306pakeHue TiepeceueHus MOTyueHHbBIX TIOCKOCTel. PackpaiimBaHue
TOCTPOEHHBbIX CeYeHUM pa3HbIMU 1IBETAMU.

14 MeToz ciefioB [i/isi TOCTPOEHUsI CeUeHUH.

15 MeTog, criefioB Jj1s1 TOCTpoeHUs ceueHnil. CBOWCTBA MepeceueHmil MPsIMbIX U
TJIOCKOCTE.

16 6 Hedens MeToz cnefioB /i/isi TIOCTpoeHus1 ceueHni. CBOMCTBaA MepeceueHni TIPSIMbIX U
TIJIOCKOCTEM.

17 [TocTpoeHue ceueHuii B mupamu/ie, Kybe 1o Tpem Toukam Ha pebpax. Co3zgaHue
BBIHOCHBIX YepTe)kel 1 3aIych 111aroB OCTPOeHUs.

18 [TocTpoeHue ceueHuit B TupamMu/ie, Kybe 1o Tpem ToukaM Ha pebpax. Co3jaHue
BBIHOCHBIX YepTeykel U 3alyCh 11aroB MNOCTPOEHUSI.

19 7 Hede/s1 [TocTpoeHue ceueHuit B TUpamMu/ie, Kybe o Tpem ToukaM Ha pebpax. Co3zaHue
BBIHOCHBIX YepTe)Kell 1 3arych 111aroB MOCTPOEHUSI.

20 [TocTpoeHue ceueHuit B TupamMu/ie, Kybe o Tpem ToukaM Ha pebpax. Co3zaHue
BBIHOCHBIX YepTe)kel 1 3alycCh 111aroB OCTPOeHUS.

21 [ToBTOpEHMe TJITAHUMETPUU: TeopeMa O MPOTIOPLMOHAIBHBIX OTpe3kax. [Tofobue
TPeyrojIbHUKOB.
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22 8 Hedensn [ToBTOpenue naanuMeTpun: Teopema MeHeras. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX yepTe)kax. Mictopus pa3sBUTHA IJIaHUMETPUHN U CTePeOMeTPUH.
23 KonTposbHas pabora Nel «AKcroMbl ctepeomerpun. CeueHUsA»
B3aumMHoOe pacnosio)keHue NpPsiMbIX B MPOCTPAHCTBe — 64
24 B3aumHoe pacrionoykeHne NpsiMbIX B IpoCcTpaHCTBe. CKpelyBaroLyecs npsmble.
IIpr3Haku cKpelBaronxcs NpsMbIX. [lapansiesbHble psmble B [IPOCTPAHCTBe.
25 9 Hedensn Teopema o Cyi1leCTBOBaHUM M €JMHCTBEHHOCTHU NPSMOU Iapasuie/ibHOM JaHHOU
MPsSIMOM, MPOXO/SALLel Yyepe3 TOUKY ITPOCTPAHCTBA U He JieXKallleld Ha JaHHOMU
rpsiMoy. JIeMMa 0 nepecedyeHny Napasule/IbHbIX NPSIMbIX MJIOCKOCTBIO.
26 [TapasnnensHOCTB Tpex NpsAMbIX. Teopema 0 Tpex rnapasvle/ibHbIX IPSIMBIX.
Teopema 0 CKpelLMBarOIUXCS MPSIMBbIX.
27 [TapannensHoe npoekTHpoBaHre. OCHOBHbIE CBOMCTBA Napas/ie/lbHOro
MpoeKTHpOBaHus. V300pakeHue pa3HbIX GUIYD B MapasuiebHON MPOEKIHH.
28 10 LenTpasnbHas NpoeKLusa. YT0JI C COHalpaB/IeHHbBIMUA CTOPOHAMU. YTO/I MeXAy
Hedess1 MIPSIMBIMU.
29 3ajjaum Ha l0Ka3aTe/bCTBO U UCC/IeJOBaHKe, CBS3aHHbIe C PacIlo/IoyKeHneM
TIPSIMBIX B [IPOCTPAHCTBe.
Ilapa/niebHOCTH NPSAMBIX U IVIOCKOCTEH B NPOCTPaHCTBe — 84
30 [TonaTyA: napaniesbHOCTh MPSIMOU U MJIOCKOCTH B IpocTpaHcTBe. [Ipr3Hak
TrapasiieJILHOCTH NPSIMOU Y TUIOCKOCTU. CBOWCTBa Napasule/IbHOCTH NIPSIMOM U
IIJIOCKOCTH.
31 11 ['eomeTpuyueckue 3a/1aur Ha BbIYUC/IEHUE U [JOKA3aTe/IbCTBO, CBA3aHHbIE a
Hele/1s T1apaJiieJIbHOCTHIO MPSIMBIX Y TVIOCKOCTEN B NTPOCTPAaHCTBe.
32 [TocTpoeHyie ceueHus1, IPOXOALLIETO Yepe3 JaHHYIO IIPAMYIO Ha YepTexxe U
rapasisieJibHOTO /IpYTroii rpsiMoid. PacueT oTHOIIEHUIA.
33 [MapannesnbHasi MPOEKLIWsI, IPUMeHeHHe [t TIOCTPOeHUsI CeueHu KyOa u
napasuiesnienunesa. CBoWCTBa Napasuiesenumesia v Mpu3Mbl.
34 12 ITapasnesnbHble iockocTy. [1pyU3HaKku apanieNlbHOCTU [IBYX IJIOCKOCTEH.
35 Hele/1sl Teopema 0 napasielbHOCTH Y eIMHCTBEHHOCTH IJIOCKOCTH, MPOXOZsLIeN uepe3
TOUKY, He PUHAaJ/IeXXally0 JaHHOU MJIOCKOCTHU U C/1e[ICTBUS U3 Heé.
36 CaoricTBa napa/ule/bHbIX MJIOCKOCTeN: 0 MapayielbHOCTH NMPSIMBIX TlepeceyeHust
TIpY NlepecevyeHn! JBYX MapasiiebHbIX IJIOCKOCTeN TpeTbek.
37 13 CeoiicTBa mapasiie/ibHbIX IJIOCKOCTel: 00 0Tpe3Kax rmapasiie/bHbIX MPSIMBbIX,
Hedens 3aK/IFOYEeHHBIX MeXX/ly Mapasiie/lbHbIMU [JIOCKOCTSIMY; O TlepeceyeHUH NpsMOU C
JIByMsl T1apajule/IbHbIMU IIJIOCKOCTSIMMU.
IlepneHAMKY/IAPHOCTD NPSAMBIX M IVIOCKOCTeH B MPOCTPAHCTBe — 254
38 [ToBTOpenue: TeopemMa ITudaropa Ha NI0CKOCTH.
39 IToBTOpEHMe: TPUrOHOMeTpUsI IIPIMOYT'0/IBHOIO TPeYrO/IbHUKA.
40 14 CBoiicTBa Kyba 1 IpsSIMOYTO/IbHOTO TIapasiyiesenuresa.
41 Hedess1 Beruniciienne 1yIMH OTPe3KOB B KyOe U MPsIMOYTOJIbHOM Tapasuiesieniumesie.
42 [TeprnieHUKyIIPHOCTD NMPSIMOW Y TUVIOCKOCTH. [Ipr3HaK neprneHjyuKyasipHOCTU
TIPSIMOM Y TJIOCKOCTH.
43 15 [TeprieHUKy/IAPHOCTD NMPSIMOU Y TUVIOCKOCTH. [Ipr3HaK neprnesjyuKyasipHOCTH
Hede/1sl NIPSIMOU Y TJIOCKOCTH.
44 Teopema 0 Cy111eCTBOBaHUM Y e[JUHCTBEHHOCTH MPSIMOMU, MPOXOASALLeN uepes
TOUKY MPOCTPaHCTBa U MepreHAUKYJ/ISIPHOM TJIOCKOCTH.
45 IT710CKOCTH U NepleHJUKYJIsIpHble UM IIpsiMble B MHOT'OTPAHHUKAX.
46 16 [1710CKOCTH U NeprieHVKY/ISIpHbIe UM IpsiMble B MHOI'OIDaHHUKAX.
47 Hedess [TepnieHZuKysp U Hak/IOHHasA. [locTpoeHute MeprieHAUKY/IsIpa U3 TOUKU Ha
TIPSIMYO.
48 ITepnieHziuKysp ¥ HakoHHas. [locTpoeHue reprieHAUKYy 1sipa U3 TOUKU Ha
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TMIPSIMYIO.

49 17 Teopema 0 Tpex nepneHAMKYsIpax (TpsiMasi ¥ oOpaTHasi)
50 Hede/1s1 Teopema 0 Tpex neprieHAUKY/isipax (TpsiMasi M1 oOpaTHasi)
51 YT0/1 MeXXY CKpellUBarOILUMUCS NIPSIMBIMU.
52 18 [Tonck neprieHANKYJIIPHBIX MIPSIMBIX C [IOMOLLBIO [TepIeHAUKY/ISIPHBIX
Hedes TIJIOCKOCTEH.
53 OpToroHasbHOe IPOEeKTHPOBaHUE.
54 [TocTpoeHue ceueHuit Kyba, MpU3Mbl, PaBUILHOM MUPaMU/bI C TIOMOILBIO
OPTOTOHA/ILHOM MPOEKIUH.
55 19 [TocTpoeHue ceueHuit KyOa, MPU3MBbI, TIPABU/IBHOM MUPaMU/IbI C TIOMOLIBIO
Hedesis1 OPTOTOHA/ILHOM MPOEKLUH.
56 CrMMeTpHs B IPOCTPAHCTBE OTHOCUTE/IBHO IJIOCKOCTH. [1/10CKOCTH cuMMeTpul B
MHOTrOTpaHHUKAX.
57 [Tpu3HaK nepreHMKYy/ISpPHOCTH NIPSIMOKM M MJIOCKOCTH KaK CJleZICTBUEe CHMMEeTPUM.
58 20 ITpaBubHBIE MHOTOrpaHHUKW. PacyéT pacCTOSTHMM OT TOUYKH 10 TVIOCKOCTH.
59 Hede/1sl ITpaBu/IbHBIE MHOTOIpaHHUKN. PacyéT pacCTOSIHMM OT TOYKH /10 TVIOCKOCTH.
60 Crioco0Obl OMYCTUTH MePIIeH/IUKY/ISIPbl: CUMMETPHSI, CIBUT TOUKHU T10
Tiapasiie/ibHOM MPSIMOM.
61 21 CJiBYr N0 Henapasule/IbHOW NIPSIMOM, U3MeHeHHe paCCTOSHUM.
62 Hede/s1 KonTponbHas padora Ne 2 «B3auMHOe pacno/iokeHue MpsMbIX U
IUVIOCKOCTeH B IIPOCTPAHCTBe»
Yrasl u paccrosiaus — 164
63 IToBTOpEHME: Yyroa MeXxay NpsIMbIMU Ha IVIOCKOCTH, TPUTOHOMEeTpHUs B
TIPOM3BOJILHOM TPEeYroJIbHUKe, TeopemMa KOCHHYCOB.
64 22 IToBTOpPEHMe: yron MeXKay CKpelBaroIMUCS NPSIMbIMU B IIPOCTPAHCTBE.
65 Hede/s1 I"'eomeTpryeckue MeTO/bl BLIUUC/ICHUS YIJIa MeX/y IPSIMBIMU B
MHOIOTpaHHUKaX.
66 IByrpanssbii yros. CBOMCTBO JIMHEWHBIX YIJIOB IBYTPAHHOrO yTJa.
67 23 [TepnieHAUKYyAsIpHbIE TIIOCKOCTU. CBOMCTBA B3aUMHO MepIieH/IUKY/ISPHBIX
Hede/s IIJIOCKOCTEH.
68 [Ipu3HaK nepreHAUKY/ISIPHOCTH TJIOCKOCTelH; TeopeMa O TIpsIMOi mepeceueHust
JIBYX MJIOCKOCTEM MepreHIUKY/ISIPHBIX TPeThel MI0CKOCTH.
69 [IpsiMmoyTo/bHBIN TIapasuiesienues; Ky0; n3MepeHusi, CBOWCTBA TPSIMOYTO/IbHOTO
rapaJiiesienuresa.
70 24 Teopema 0 imaroHany NpssMOYToJIbHOTO Napasiienenuieza u cjiefiICTBUe 13 Heé.
71 Hede/1sl CrepeomeTpuueckue U NpUK/IaAHbIe 3a/1aud, CBA3aHHbIE CO B3aUMHBIM
pacronoKeHueM MpsIMBbIX U MJIOCKOCTEH.
72 [ToBTOpEHMe: CKpelMBaroLecs MpsiMble, Napasiie/bHble IIJIOCKOCTH B
CTaH/IapTHBIX MHOTOI'PaHHUKAX.
73 25 [Tapa napasenbHBIX TIOCKOCTEN Ha CKPEIMBAIOIIMXCS TIPSIMbIX, PACCTOSTHUE
HeOde/s MeXX/ly CKPelLMBaOLUMUCS NPSIMBIMU B IIPOCTBIX CUTYyaLUsX.
74 PaccTosiHde OT TOUKM 10 VIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TIZIOCKOCTH.
75 Brruncienre pacCcTosiHAN MeXy CKPeLMBaOLMMHICS TIPIMBIMU C [TOMOLLBIO
neprieH/IUKYJ/ISIPHOM MJIOCKOCTH.
76 26 TpexrpaHHbI{ yroJ/i, HepaBeHCTBO AJIs1 TpexrpaHHbIX yriaoB. Teopema [udaropa,
Hede/s TeopeMbl KOCHHYCOB M CUHYCOB I/ TPEXTPaHHOr0 yrJa.
77 O/eMeHTHI C(pepruuecKol reOMeTpUM: reoie3snuecKye JIMHUY Ha 3emie.
78 KoHTtposibHasi padota Ne 3 «Yr/bl M pacCTOAHUA»
MHOrorpaHHuKH - 74
79 27 CucremaTtusauys 3HaHUM «MHOrOrpaHHUK U €ro 3J1eMeHThD»
80 Hede/sl ITupamuza. Byl nupamug,. [IpasunsHas nupamuya.
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81 IIpusma. [Ipsimas 1 HakoHHas npy3mel. [IpaBusibHas rpusma.

82 28 IIpsimoii mapasuiesienures], MPSIMOYTOJILHBIN TMapasiesenumnes, Kyo.
83 Hele/s1 Brinyksible MHOrorpaHHuKU. Teopema Diinepa.
84 Brinyksible MHOrorpaHHuky. Teopema Ouniepa. [IpaBusibHbIe U [TOTyTIPaBUIbHBIE
MHOTOTPaHHUKMU.

85 29 KonTponbHas pabora Ne 4 « MHOrorpaHHUKH»

Hede/1sl

BekTopbl B npocTpaHcTBe — 124

86 IToHsiTMe BeKTOpa Ha IJIOCKOCTU U B IIPOCTPAHCTBe.
87 CyMMa BeKTOpOB.
88 30 Pa3HOCTb BEKTOPOB.
89 Hede/s [IpaBusio napasenenvriesa.
90 YMHOXeHre BeKTOpa Ha YMCIIO.
91 31 Pa3nokeHre BeKTopa 1o 6a3ucy Tpex BeKTOPOB, He JIeXKaIliX B OJHOM

Hedess1 TIJIOCKOCTH.
92 CkasisipHOe Tpou3Be/ieHue.
93 BbluncsieHHe yriia Mexxly BeKTOpaMu.
94 32 ITpocTeniye 3ajaum C BEKTOPaMH.
95 Heles ITpocTeniye 3ajaun C BEKTOPaMH.
96 [TpocrTeiiiiivie 3aiaun C BEKTOPAMU.
97 33 [Ipocreiiive 3aaun C BEKTOPaMU.

Hede/1sl

IToBTOpEHHE, 0000IeHHEe W CHCTeMaTH3alUsl 3HAaHUH — 54
98 O06o00611eHre U cUCTeMaTH3alvs 3HaHUN «B3aMHOe pacrio/ioyKeHre TIPSIMbIX 1
TIJIOCKOCTeM B TIPOCTPaHCTBEe»
99 Ob606mienre 1 cucreMaTr3anys 3HaHUN « MHOTOrpaHHUKN»
100 | 34 MToroBasi KOHTpPO/IbHAsI paboTa
101 | Hedens VToroeast KOHTpoJibHasi paboTa
102 O06o00111eHMe U CUCTeMAaTH3al|s 3HAHWH: aHa/TM3 KOHTPOJIbHOW PabOThI.
HTOI'O — 102y

IToypounoe niianupoanue 'EOMETPUS, 11 knacc

(3u B Hepemi0, 34 yueOHBIX HeleId, UTOro — 102 u)

Ne Hama Tema ypoka
n/n | Inan | dakm

AHanuTH4YecKas reomerpus - 15u

IToBTOpenue Tembl «KoopZMHATHI BEKTOpa Ha MJIOCKOCTH U B IPOCTPAaHCTBE»

IToBTOpeHue TeMbl «CKassipHOe NPOM3Be/leHr e BEKTOPOB»

IToBTOpeHMe TeMbl «BblunCIeHUs yIia MeXKly BEKTOPaMU B IPOCTPAHCTBE»

[ToBTOpEHUe TeMbl « Y paBHeHHe MPSIMOM, NMPOXOsiiell uepe3 /iBe TOUKU

YpaBHeHue MJIOCKOCTH, HOPMaJjib, ypPaBHEHHeE MJIOCKOCTH B OTPe3Kax.

YPaBHE‘HI/Ie IMJIOCKOCTH, HOPpMAJIb, YPaBHEHHE TTJIOCKOCTU B OTPE3KdX.

BeKTOpHOe TIpOU3Be/IeHHe.

JIuHeliHBIE HEpAaBEHCTBaA, JIMHelHoe MMporpaMMupOBdHHE.

OIRINDNRARWNI~

JInHeliHbIE HEpaBEHCTBaA, JIMHelHoe TMpoOrpaMMHuUpOBdHHE.

~
S

AHanuTHUecKue MeTo/ibl pacuyéTa yrya Mexky IpsIMbIMK B MHOTOTDaHHHUKaX.

—
LY

AHanuThueckre MeTo/bl pacuéTa yryia MeXX1y NpsIMbIMA B MHOTOIPaHHUKaX.

~
N

(DOPMYIIEI PaCCTOAHHWSA OT TOUKHM 10 IVIOCKOCTHU B KOOD/IMHATAX.
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13 Haxo>k/ieHre pacCTOSTHUM OT TOUKH /10 TJIOCKOCTH B Ky0e.

14 Haxo)xieHre pacCTOSITHUM OT TOYKM /10 TJIOCKOCTH B IIPABUW/ILHOM NUpaMuzie.

15 KoutponbHas padora Ne 1 «AHa/IUTHUECKasi TeOMeTPHsI»

IToBTOpEeHUeE, 00001IeHNEe M CHCTeMaTH3ausA 3HaHui «MHororpaHHuKH. CeueHusi MHOTOTPAaHHUKOB» —
154

16 CeueHrst MHOTOTPDAHHUKOB: CTaH/apTHbIe MHOIOTDaHHUKM.

17 CeyeHusi MHOTOIPAaHHUKOB: METO/ CJIe[JOB.

18 CeueHMs1 MHOIOIPaHHMKOB: CTaHAapTHbIE TIJIOCKOCTH, NepeceueHust NpsSIMbIX U
TIJIOCKOCTE}A.

19 [TapasiesipHble NpsiMble U IJIOCKOCTU: Mapajijie/IbHble CeYeHUsl.

20 [TapasnienbHble NpsiMble U TIJIOCKOCTU: pacueT OTHOIIeHUH.

21 [TapanienbHble NpsiMble Y TIJIOCKOCTU: YIJIbI MEXXAY CKPeL[MBaOIUMHCS
MIPSIMBIMHU.

22 [TepneHAUKYyASIpHBbIE TIPSIMbIE U MJIOCKOCTHU: CTaHZAPTHBIE TIapbl
MepreHAUKY/ISIPHBIX TJIOCKOCTEN U MPSIMbIX, CAMMETPUHA MHOTOTDAHHUKOB.

23 [TepnieHAUKY/ISIpHBIE TIPSIMBIE U IVIOCKOCTHU: TeOpeMa O TpexX IepreHUKyIsgpax.

24 [TeprnieHjuKyIIpHBIE MPSIMble Y TVIOCKOCTU: BBIYMC/IEHUS JIMH B
MHOTOrpaHHUKax.

25 [ToBTOpEHMeE: MJI0IaJ1 MHOTOYTOJIbHUKOB, (POPMYJIBI [/1s1 TUIOLLaZel,
CcooOpakeHUs MOA00UsI.

26 [ToBTOpEHMe: TIOL[aZi MHOTOYTOJIbHUKOB, (hOPMYJIbI /1J1s TUIOIIA e,
coobpakeHUs OA00USI.

27 [ToBTOpEHMe: I0L[aZi MHOTOYTO/IbHUKOB, (hOpPMYJIbI /1J1s TUIOIIA/IeH,
coobOpakeHus 1o100usl.

28 [Tnomjaay ceyeHWi i MHOTOTPAHHUKOB: TJI0LLIa i TIOBEPXHOCTEM, pa3pe3aHusi Ha
YacTH, CO0Opa’keHUsI Mo/I00usl.

29 [Tnomjaay ceyeHW MHOTOTPAHHUKOB: TJ/I0ILIai TIOBEPXHOCTEM, pa3pe3aHusi Ha
YyacTHh, COO0Opa keHUs ITOZ0OUS.

30 KonTtposibHasi padota Ne 2 «IToBTopeHue: MHororpaHHuku. CeuyeHus
MHOTOTPaHHUKOB»

O06béM MHOrOrpaHHMKa — 174

31 O6beM Tea. O6beM MTPIMOYTOMBHOTO TIapasiie/iernure/a.

32 3azilaun 06 yiBoeHUM Kyba, 0 KBajpaType Ky0a; 0 TPUCEeKIUH yTJia.

33 CrepeomeTpuueckue 3a/jauu, CBsi3aHHbIe C 00beMOM TIPSIMOYTOJIbHOTO
rapasuiesenurneza.

34 [puknagHbIe 3a/1au, CBs3aHHbBIE C BBIYUCIeHHEM 00beMa TPSIMOYTO/TbHOTO
Trapasuiesenumneza.

35 OO6BeM NpsIMOi TTPU3MBI.

36 CrepeoMeTpuuecKue 3a/jauu, CBSI3aHHbIE C BEIUMC/IEHHEM 00HeMOB TIPSIMOM
TIPU3MBI.

37 [TpuksaiHbIe 3a/1auu, CBsI3aHHbIE C 00HEMOM TPSIMOM MPU3MBI.

38 Brruniciienre 065eMOB TeJl C TIOMOLIBIO OTIpeiesieHHOro uHTerpaia. Obsem
HaKJIOHHOM MIPU3MBI.

39 BbIunicsieHre 065€MOB TeJl C TIOMOIIIBIO OTpeZiesieHHOTo uHTerpaia. O6beM
HAaKJ/IOHHOM MMPaMU/IbI.

40 ®opmysa 06beMa nrpamuibl. OTHOIIEHHe 00beMOB TTUPaMU/L C OOIUM YTJIOM.

41 dopmysia o6bema rmipamuibl. OTHOIIeHHEe 00BeMOB MTUPaMH/L C OOIITM YTJIOM.

42 CrepeoMeTpuuecKue 3a/jauu, CBsi3aHHbIE C BEIUMC/IEHHEM 00beMOB HAKJIOHHOM
TIPU3MBI.

43 CrepeoMeTpUUeCKHe 33/jaui, CBSI3aHHbIE C 00beMaMM ITUPaMU/IbI.

44 IMTpuknazgHbie 3a7auu o TeMe «OOBEMBI TeJI», CBA3aHHBIE C 00bEMOM HAaK/TIOHHOW
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TIPpHU3MBbI.

45 [pukazgHbie 3a7auu o TeMe «OObeMbI Tesl», CBsI3aHHBIE C 00bEMOM TTUPAMU/IBI.

46 [TpumeHeHre 00beMOB. BhIuricieHre pacCTOSIHUS [0 TJIOCKOCTH.

47 KontposnbHas padora Ne 3 «O0beM MHOTOrpaHHHKA»

Tesa Bpaujenus — 24u

48 LInmmHapuyeckasi MOBEPXHOCTb, 00pa3yolye UIMHAPUUECKON MTOBEPXHOCTH.

49 Hunungp. I[psimoii KpyroBout tyuauHAp. [1oiiajb TOBEpXHOCTH LIWIMHAPA.

50 KoHunueckasi TOBepXHOCTh, 00pa3yrolye KOHHUeCKOU rmoBepxHocTu. KoHyc.

51 CeueHMe KOHyCa MJIOCKOCTBIO, Napasi/ie/IbHOM MJIOCKOCTA OCHOBaHUSI.

52 YceueHHbIHN KOHYC. VI300pakeHre KOHYCOB U yCeUeHHBIX KOHYCOB.

53 [1y1o1a15 GOKOBO U TIOTHOM TTOBEPXHOCTH KOHYCA.

54 I[Tnoraas 60KOBOM ¥ IMOTHOM TTOBEPXHOCTH KOHYCa.

55 CrepeomeTpuyeckue 3a/jaud Ha [10Ka3aTe/bCTBO U BbIUMC/IeHHUe, [I0OCTPOeHUEM
CevyeHuH LWINH/PA, KOHYCa.

56 CrepeomeTpHUuecKue 3a/jauM Ha /10Ka3aTelbCTBO U BbIUKC/IEHUE, TOCTPOEHUEM
CevyeHry LWINH/PA, KOHYyCa.

57 [IprknagHble 3ajauy, CBSI3aHHbIE C LAJIMHIPOM.

58 [IprknazsHble 3a/jauy, CBsI3aHHbIE C LIWJIMHADPOM.

59 Cdepa u miap.

60 [Tepeceuenue cepsl 1 11apa ¢ mockocTero. Kacanue mapa u cepsl
TJIOCKOCTBI0. Byl 1 n3o06pakeHue 1iapa.

61 [Tepeceuenue cepsl 1 1m1apa ¢ mIockocTero. Kacanue 1mapa u cdepsl
TMJIOCKOCTBI0. Byl 1 n3o0paykeHue 11apa.

62 YpaBHeHue cdepsl. [1o1m1as chepol ¥ ee yacTei.

63 CummeTpus cdepsl U 111apa.

64 CrepeomMeTpuuecKue 3a/jlau Ha 0Ka3aTenbCTBO U BbIUMC/IEHNE, CBsi3aHHbIE CO
cdepoii 1 11apom, MOCTPOeHNEeM UX CeUeHUM MI0CKOCTHIO.

65 CrepeomMeTpUuecKue 3a/jauM Ha /0Ka3aTebCTBO U BbIUKC/IEHVe, CBsi3aHHbIE CO
cdepotii U 111apoM, TOCTPOeHKEeM UX CeUeHU TI0CKOCThIO.

66 [puksajiHble 3a/jauu, CBsi3aHHbIe O chepoil U 11apoMm.

67 [ToBTOpEHMe: OKPYKHOCTh Ha IVIOCKOCTH, BBIUKUC/IEHUSI B OKPYKHOCTH,
CTaH/IapTHBIE TI0[00MI.

68 Pa3nyyHble KOMOWHAIMY Teq BpallleH!sl 1 MHOTOTPaHHUKOB.

69 3azmauu no Teme «Tea ¥ MOBEPXHOCTH BpalL[€HUsI»

70 3azauu 1o teme «Tesia U NOBEPXHOCTU Bpall[eHUsI»

71 KonTtposibHasi padota Ne 4 «Tejla ¥ NOBepXHOCTH BpPallieHUs»

T1no1ma M MoBepxXHOCTH U 00BEMBI KPYIJIBIX TesI — 94

72 O6wem tyHapa. Teopema 06 06BeMe TIPSMOTO LUTUHZPA.

73 BbIuncsieHre 065€MOB TeJl C TIOMOIIIBIO OTpeZiesieHHOTo uHTerpaia. OobeM
KOHYCa.

74 [1y1o1a 1 60KOBOM 1 TIOTHOM TTOBEPXHOCTH KOHYCA.

75 CrepeomeTpuyecKye 3a/jauu, CBsi3aHHbIE C BHIUKC/IEHWEM 00eMOB LITMH/IPA,
KOHYCa.

76 [TpuknagHbie 3agaun 110 TeMe «O0BeMbI 1 TUIOIIA [ TIOBEPXHOCTEH TeJl.

77 OO0mnem 11apa ¥ 1apoBoro cektopa. Teopema 06 o6beme 11apa. ITnommaae chepsl.
CrepeomeTpuuecKye 3a/jaud, CBsi3aHHbIE C BHIUMC/IEHHEM 00BeMOB 11apa,
111aPOBOr0 CerMeHTa U 111apOBOr0 CeKTopa.

78 [MpuknazgHeie 3agaun 110 TeMe «O0BEMBI Tes», CBsI3aHHbIE C 00BEMOM I1apa U
rioaibio cepbl. COOTHOLIEHUS] MeXXAY TIIOIIaIsIMU TTOBEPXHOCTeN 1
00BbEMaMU TIOZIOOHBIX TeJl.

79 ITogo6HbIe Tena B MpocTpaHcTBe. VI3meHeHre o6beMa 1pu 1oj06uu.
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CrepeomeTpuueckue 3a/jauu, CBsi3aHHbIE C BbIUKC/IEHHEM 00BeMOB TeJl U
TJI0LLa/iel TIOBePXHOCTEH.

80 KonTponbHas pabora Ne 5 «I1nomaau noBepxHoCTH U 00'beMbl KPYIJ/IbIX
TEI»

JBH)KeHus — 54

81 IBwxkeHus rnpocrpaHcTBa. OToOpakeHusi. [|Br>KeHHsI U paBeHCTBO GUryp.
OO11re CBOMCTBA JBYKEHHH.

82 Bubl ABYOKEHUI: Tapasiie/ibHbIN [epeHoc, LieHTpalbHas CMMMeTpUs, 3epKaibHast
CUMMETPHUs1, TOBOPOT BOKPYT TPSIMOM.

83 ITpeo6pazoBanus nopobust. Ipsimas u chepa Siinepa.

84 ['eomeTpuyeckyre 3a/1laud Ha IIpUMeHeHue BV KeHUsI.

85 KoHnTtposibHasi padota Ne 6 « BeKTOpBI B IPOCTPaHCTBE»

IToBTOpEHHeE, 0000IeHHEe W CHCTeMaTH3alusl 3HaHUM — 174

86 O6ob6maroiiiee TOBTOPeHUE TIOHSITUNM U MeTOJ0B Kypca reometrpuu 10-11 kaccos,
cucTeMary3anys 3HaHul: «[lapasienbHOCTb NPSIMBIX U IJIOCKOCTEH B
IIPOCTPaHCTBE»

87 Ob6o6mmaroriee MOBTOpeHMe MOHATHI U MeTO/0B Kypca reometpuu 10-11 kaccos,
cUcTeMaTr3alus 3HaHU: « BeKTopbl B IPOCTPaHCTBE»

88 Ob6o6mmaroriee MOBTOpeHMe MMOHATHI U MeTOZI0B Kypca reomeTpun 10-11 Kmaccos,
CcUCTeMaTr3alus 3HaHUW: « BeKTopbl B MPOCTPAaHCTBE»

89 Ob6o6maroree MOBTOpeHMe MOHATHI U MeTOZ0B Kypca reometpuu 10-11 kaccos,
crcTeMaTtu3anys 3HaHui: «O6beM MHOTOrpaHHHKa»

90 Ob6o01atoiiiee MOBTOPeHKe TIOHSATHIN U MeTO/IOB Kypca reomeTpuu 10-11 Kmaccos,
cucteMaTHh3anys 3HaHUH: «O6BeM MHOTOTrpaHHUKa»

91 Ob6o0111atoliiee MOBTOPeHKe TIOHSATHM U MeTO/I0B Kypca reomeTpun 10-11 Knaccos,
cUcTeMaTHU3alys 3HaHUH: «I 11011/l TOBEPXHOCTH ¥ 00BeMBI KPYTJIBIX TeJ»

92 O06oO011aroIIiee MOBTOPEHKE TIOHSATUH U METO/IOB Kypca reomeTpuu 10-11 Knaccos,
cucTeMaTH3alys 3HaHUM: «[11011jaiv TOBEPXHOCTH Y 00eMbI KPYTJIBIX Te»

93 HroroBasi KOHTpo/ibHasi pabora

94 HToroBasi KOHTpo/IbHasi padoTa

95 [ToBTOpeHue, 060011jeHHe U CHCTeMaTH3al[|s 3HAaHUH.

96 Wctopus pasBUTUSA CTepeoOMeTpUr Kak HayKU U e€ pojib B pasBUTUU
COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

97 VcTopust pa3BUTHUS CTepeOMeTPUM KaK HayKU U eé po/ib B pa3BUTHUH
COBPEMEHHBIX MH)KeHePHBIX ¥ KOMITbIOTEPHBIX TEXHOIOTHH.

98 VcTopus pa3BuUTHUS CTepeOMeTPUM KaK HayKU U eé po/ib B pa3BUTHH
COBPEMEHHBIX MH)XeHEePHbIX U KOMITbIOTEPHBIX TEXHOJIOTHH.

99 VcTopus pa3BuUTHS CTepeOMeTPUM KaK HayKU U eé po/ib B pa3BUTHH
COBPEMEHHBIX MH)XeHEePHbIX U KOMITbIOTEPHBIX TEXHOJIOTHH.

100 Victopus pa3BUTHA CTepeOMeTPUU KaK HayKU U eé poJib B pa3BUTUU
COBPEMEHHBIX MH)XEHEePHBIX U KOMITbIOTEPHBIX TEXHOJIOTHH.

101 VicTopust pa3BUTHS CTepeOMeTPUM KakK HAyKU U eé pO/ib B pa3BUTHN
COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

102 VicTopust pa3BUTHS CTepeOMeTPUM KaK HAyKU U eé pO/ib B pa3BUTHN
COBPEMEHHBIX MH)XeHEePHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

HTOI'O — 102y
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