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l. O01mue yyeOHbIE YMEHHS, HABBIKHM U CIIOCO0OBI AeSITeJIbHOCTH

B pesynbTare ocBOeHMs coAep:KaHUs CpeJHEro (MoJIHOro) oOuiero oopa3oBaHUs ydallUics
MOJIy4aeT BO3MOXKHOCTH COBEPIIECHCTBOBATh W PACIIMPUTH KPYr OOIIMX Y4eOHBIX YMEHHIA,
HaBBIKOB M CHOCO0OB jedrenbHOCTH. [lpemnaraemas pyOpukanus HUMeEET YCJIOBHBIN
(mpumepHbIit) xapakrep. OBnajeHue o0MKMMU YMEHUSMH, HaBBIKAMH, CIIOCO0aMH JI€ATEIbHOCTH
KaK CYLIECTBEHHBIMU 3JIEMEHTaMHU KYJbTYphl SBISETCS HEOOXOAMMBIM YCIOBHEM DPa3BUTUS U
COLIMAIM3ALUN yJaLUXCS.

ITo3HaBaTebHAasI AeATEIbLHOCTh

YMeHue caMoCTOATEIbHO W MOTHBHUPOBAHHO OpPraHM30BBIBATH CBOI I103HABATEJIbHYIO
JEeSTENIbHOCTh (OT MOCTAHOBKHU IIENIM JI0 TMOJIyY€HHS M OLEHKM pe3ynbrara). Mcmonb3oBaHue
DIIEMEHTOB  MPUYMHHO-CICJICTBEHHOTO W CTPYKTYPHO-()YHKIIMOHAIBHOTO aHaym3a.
HccnenoBanne HECHOXKHBIX pEAbHBIX CBA3EH M 3aBUCUMOCTEH. OrnpeaeseHne CyIHOCTHBIX
XapaKTEPUCTHK HM3y4aeMOro OOBEKTa; CaMOCTOSTEIbHBIA BBIOOD KPUTEPUEB JJISI CPAaBHEHHS,
COTIOCTABJICHUS, OLICHKH U KJIaccu(UKauu 00bEKTOB.

Yyactie B TPOEKTHOW JEATEIBHOCTH, B OpPraHM3alldd ¥ TPOBEACHUU y4eOHO-
HCCJIEIOBATENILCKOM palbOThI: BBIIBM)KEHUE TUIIOTE3, OCYIIECTBICHHE MX IPOBEPKH, BIIAJICHUE
IpUEMaMU HCCIIEA0BATEIbCKON JESATENbHOCTH, 3JEMEHTAPHBIMU YMEHUSMHU IPOTHO3a (YMEHHE
oTrBeuaTh Ha Bompoc: "Uto mpousoiiner, ecnu..."). CaMOCTOATEIbHOE CO3JAaHHUE AITOPUTMOB
MIO3HABATEJILHON JEATENBHOCTH JUIsl PEIleHUsl 3a7ad TBOPYECKOI'O M IOMCKOBOTO XapakTepa.
DopMyIHPOBAHUE MTOTYYEHHBIX PE3YyIbTaTOB.

Coznianue COOCTBEHHBIX IPOM3BEACHHUM, MJICAIbHBIX M PEAJbHBIX MOJENeH OOBEKTOB,
MPOLIECCOB, SIBJICHUM, B TOM YHCIIE€ C HCIHOJIb30BAHUEM MYJIbTUMEAUNHBIX TEXHOJIOTHUH,
peanu3anysi OpPUTHMHAJIBHOTO 3aMbICNIa, HCIIOJIb30BAaHME pa3HOOOpa3HBIX (B TOM 4YHUCIE
XYJ0KECTBEHHBIX ) CPEACTB, YMEHHE UMIIPOBU3UPOBATb.

HNHpopMalnOHHO-KOMMYHHUKATHBHASA 1eATeJbHOCTh

[Touck HY)XKHOW HH(pOpPMAIMKM TO 33/J]aHHON TeMe B MCTOYHHKAX PA3MYHOTO THUIIA, B TOM
yHhcllie MOMCK HMH(pOpMaluu, CBA3aHHOM ¢  NpodeccCHOHANbHBIM  O0pa3oBaHHEM U
npoecCHOHANBHOM IeATENbHOCTHIO, BAKAHCUSIMH HA PHIHKE TPyAa U pabOTOM CITy:K0 3aHATOCTH
HacelieHus. V3BiedyeHne He0OX0AMMON HHPOPMAIMK U3 UCTOYHUKOB, CO3JJaHHBIX B PA3IMYHBIX
3HAKOBBIX CHUCTeMax (TeKCT, Tabmuia, rpaduk, AMarpaMMa, ayAHOBU3YalbHBIA PO U 1p.),
OTJIeJIeHUE OCHOBHOM MH@OpMAalMM OT BTOPOCTEHNEHHOW, KPUTHUYECKOE OLEHUBAaHUE
JIOCTOBEPHOCTH TOJIYUeHHON WH(pOpMaIlnu, Tepenada colepskaHus HHPOpMAIMH aJAeKBATHO
MOCTABJICHHOW 117 (CXKaTo, TOJHO, BEIOOpOUHO). [lepeBoa mHpopmaluu U3 OHON 3HAKOBOMH
CUCTEMBI B YTyl (M3 TeKcTa B TaONHIly, U3 ayAHOBU3YAIbHOTO psiga B TEKCT H JIp.), BEIOOD
3HAKOBBIX CHCTEM aJIeKBaTHO I103HABATEJIbHOW M KOMMYHHUKAaTHMBHOW CHUTyallUH. YMEHHE
pa3BepHYTO OOOCHOBBLIBAThH CYXKICHHUSI, 1aBaTh OMPEIEICHUS, IPUBOIUTh OKA3aTENbCTBA (B TOM
yHclie OT MPOTUBHOT0). OOBsICHEHNE U3YUYEHHBIX MOJOKEHUN Ha CAaMOCTOATEIBHO MO00paHHBIX
KOHKPETHBIX PUMEPaX.

Beibop BHIa uTeHHS B COOTBETCTBUM C IIOCTAaBJICHHON 1LENIbI0 (O3HAKOMHTEIHHOE,
MPOCMOTpPOBOE, TOWCKOoBOoe U 1p.). CBoOomHass paboTa € TEKCTaMH XYA0KECTBEHHOTO,
MyOIMIIMCTUYECKOTO U O(UIINATBHO-JEJIOBOTO CTUIIEH, TOHUMAaHUE UX CHEeHU(PUKU; aleKBaTHOE
BOCTIpUATHE SI3bIKA CPEICTB MaccoBOW WHpopManuu. BrageHue HaBbIKaMHU peIaKTUPOBAHUS
TEKCTa, CO3/IaHusl COOCTBEHHOT'O TEKCTA.

Hcnonp30BaHre MyJIbTUMEIUIHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJOTUH I 00pabOTKH,
nepegavyM, cucreMaTu3alnuu uHpopmanuu, co3maHus 0a3 JaHHBIX, MPE3EHTAlMU PE3yJIbTaTOB
M03HABATEJIbHON U IPAKTUYECKOMN AEATEIbHOCTH.



BrnaneHre OCHOBHBIMH BUAAMH MyOJWYHBIX BBICTYIUICHHH (BBICKa3bIBaHUE, MOHOJIOT,
AUCKYCCHA, HOJICMI/IKa), CJICAOBAHUC OTHNYCCKUM HOpMaM n ImpaBujiaM BE€ACHUA
nuanora(aucmiyTa).

PeduiekcuBHas 1eATEILHOCTD

[TonumManue T1IEeHHOCTH OOpa3oBaHWS KaK CpEICTBA PAa3BUTHSA KYJbTYpbl JIMYHOCTH.
OOBEKTHUBHOE OIICHMBAHUE CBOUX YUYEOHBIX JOCTHIKCHUM, TOBEIEHHUS, YePT CBOCH JIMYHOCTH;
y4eT MHEHHSI JIPYTUX JIIOJCH MPHU ONPECIICHHH COOCTBEHHOM MO3UITMU M CAMOOIICHKE. Y MEHHUE
COOTHOCHUTD MPUJIOKEHHBIC YCUJIUS C TIOJIYYEHHBIMU PE3yJIbTaTaMU CBOECH ACSTEIbHOCTH.

Biianenue HaBblkaMu OpraHU3allUM W y4acTHUs B KOJUIEKTUBHOM JEATEIIBHOCTH: MOCTaHOBKA
oO1Iel 1eM U OINpeACNICHHE CPEJCTB €€ JOCTUKEHHUS, KOHCTPYKTUBHOE BOCIPHUATHE HHBIX
MHEHMA H WJACH, yYeT WHAMBUAYATbHOCTH TApPTHEPOB IO JACITEIBHOCTH, OOBEKTUBHOE
oTpesieNieHUue CBOETO BKJIIa B OOIIHIA pe3yIbTarT.

OlieHUBaHUE W KOPPEKTHUPOBKA CBOETO IMOBEACHHUS B OKPYXKAIOIIEH Cpejie, BBIMOJHEHUE B
MPAKTUYECKON JACSITETLHOCTH U B TIOBCETHEBHOM KU3HU YKOJIOTUYECKUX TPeOOBAHUH.

Oco3HaHWE CBOCH HaIMOHAIBHOMW, COIMAIBHOM, KOH(PECCHOHAIBLHON NPHHAIIEHKHOCTH.
Ornpezenenre COOCTBEHHOTO OTHOIICHUS K SIBJICHUSIM COBPEMEHHOM KU3HU. Y MEHUE OTCTauBaTh
CBOI0 TPaXJaHCKYI0 TO3MIHIO, (OPMYITUPOBATH CBOM MHUPOBO33PEHUYECKUE  B3TJISIBI.
OcyIecTBICHHEe OCO3HAHHOTO BBIOOpa MyTEH MPOJODKCHHS OO0pa30BaHUs WM OymymIeH
poeCCUOHAIBHON JCATEIBHOCTH.

I1. IEJIM MPEJMETA

W3ydeHne MmaTeMaTUKU Ha MPO(HUILHOM YPOBHE CpETHETO (IIOJHOT0) 001ero oopa3oBaHus
HAIpaBJICHO HA JIOCTHKCHHE CIIEAYIOINX IIETICH:

- (opMupoBaHHe NpPEJCTAaBICHUNH 00 MIEsIX M METoJaX MaTeMaTHKW; O MaTeMaTHKe Kak
YHHUBEPCAJILHOM SI3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBIICHUH U TIPOIIECCOB;

- OBJQJIEHHE S3bIKOM MAaTe€MaTWKM B YCTHOW M NHCbMEHHOW (opme, MaTeMaTHYeCKUMHU
3HAHUSIMH W YMEHUSIMH, HEOOXOTUMBIMHU UIi W3YYEHHUS MIKOJBHBIX €CTECTBEHHOHAYUHBIX
JUCLUMIUIMH, TPOJODKEHUS 00pa3oBaHMS M OCBOEHHMS M30paHHOW CHEUMalbHOCTH HA
COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTMYECKOTO MBILIUICHUS, aITOPUTMHUUYECKONH KYJIBTYpBhl, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS, MAaTEMaTHYECKOTO MBIIUICHUS W WHTYWIUH, TBOPYECKHX CIIOCOOHOCTEH,
HEOOXOIUMBIX JJIsl TPOJOJDKEHHUsS 00pa3oBaHUs W I CaMOCTOSATENBHOM JeATeNbHOCTH B
o0yacTu MaTeMaTHKHU U €€ PUJIOKEHUH B OyAyIiel npodeccuoHanbHOM 1eATeNbHOCTH;

- BOCIIUTAHUE CPEJCTBAMU MATEMATHKHU KYJIbTYPbl JUYHOCTU Yepe3 3HAKOMCTBO C MCTOpPHUEH
pa3BUTHS MaTeMaTHKH, OJBOJIONHMEH MaTeMaTHYeCKUX WJAeH; TOHMMaHUS 3HAYUMOCTH
MaTeMaTHKH JUIsl HAyYHO-TEXHUYECKOTro Mporpecca.

I1l. TPEBOBAHUSA K YPOBHIO ITIOAI'OTOBKHU BbIITYCKHUKOB

B pe3ynbraTe u3yueHus TeoMeTpun Ha NpOQHILHOM YPOBHE YUEHUK JOJIKEH

YMETB:

- COOTHOCHTbD IIJIOCKHE FreoMeTprueckre (GUrypsl U TpeXMEpPHbIE 0OBEKTHI C UX OMHCAHUAMU,
yepTexamu, H300paKeHUSMHU; Pa3InyaTh U aHAIM3UPOBATh B3aMHOE PAcIIONIoKeHHe QUryp;
- 1300paXkaTh reOMeTpUYecKre (PUTyphl U TeNa, BBIIOIHATH UEPTEXK MO YCIOBUIO 33]1a4H;

- pelaTb T€OMETPUYECKUE 3a/1a4U, ONIUPAsACh HA U3YUYEHHBIE CBOMCTBA INIAHUMETPUYECKUX U
CTEPEOMETPUYECKUX (PUTYp U OTHOLICHUH MEXy HUMH, IPUMEHSISI anredpanyeckuil u
TPUTOHOMETPUYECKUN aIlapar;

- IPOBOJUTH JI0KA3aTEIbHBIC PACCYKICHUS IIPU PEIICHUH 3a1a4, 10Ka3bIBaTh OCHOBHBIC
TEOPEMBI Kypca;



- BBIUUCIIATD JINHEHHBIE 2JIEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOH(PUTYpaLHUiX, 00bEMBI U
IUIOINAAM MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIIINX KOMOMHAIIHIA;

- IPUMEHATh KOOPINHATHO-BEKTOPHBIN METOJ, JIUIsl BBIYMCIICHUS OTHOLICHNN, PACCTOSIHUN 1
YIJIOB;

- CTPOMTD CEUEHHS] MHOTOTPAHHUKOB U N300pakaTh CEYEHUS TeJ BPAILCHUS:

MCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUSA U YMEHUS B IIPAKTUUECKOM 1€ATEIbHOCTH U
IIOBCEIHEBHOM JKU3HM JUISL:

- KcCiel0BaHus (MOAEIMPOBAHNS) HECIIOKHBIX TPAKTUYECKUX CUTYallMi HA OCHOBE N3YYEHHBIX
bopMysT ¥ CBOUCTB GUTYD;

- BBIYMCIICHUS JIIUH, IJIOLAAeH 1 00bEMOB peaJIbHBIX 0OBEKTOB IIPU PEIIEHNUN TPAKTHUYECKUX
3ajiay, UCIOJIb3Ysl IPU HEOOXOAUMOCTHU CIIPAaBOYHUKH U BBIYUCIUTEIbHBIE YCTPONUCTBA;

- IPUOOPETEHUS MPAKTHUECKOTO OTBITA JAEATEIHHOCTH, PEALIECTBYIOMIEH MPOoQecCHOHATBHOM,
B OCHOBE KOTOPOH JIGKUT JAaHHBIN YICOHBIN MPEAMET.

IV.COAEP/KAHUE INPEJIMETA

['eomeTpust Ha IWIIOCKOCTH

CBoiicTBO OMCcCeKTpUCHl yrja TpeyrojbHHMKa. PelneHue TpeyroibHUKOB. Bbluncienue
OHCCEeKTpUC, MEAMAH, BHICOT, PAJUyCOB BIMCAHHON U OINKUCAHHOM OKpYyKHOCTEH. DOpMYyIIbI
IUIOINAAM TpeyrojbHUKa: Gopmyna ['epoHa, BeIpakeHHE IUIOIIAAN TPEYTOJbHUKA Yepe3 paguyc
BIIMCAHHOW U ONHCAHHON OKPY>KHOCTEM.

Brruncnenue yrioB ¢ BEpLUIMHON BHYTPU M BHE KPYyTa, YIila MEXAy XOpJI0i U KacaTelbHOM.
Teopema 0 mpou3BeAEHUH OTPE3KOB XOpA. Teopema 0 kacarelbHOM U cekyme. Teopema o
CyMMe€ KBaJIpaTOB CTOPOH U JUaroHajell napauieJorpaMma.

Bnucannble U onMcaHHble MHOTOYroJIbHUKH. CBOMCTBA M MpPU3HAKU BIIMCAHHBIX U ONMCAHHBIX
YEThIPEXYTOJIbHUKOB.

I'eomeTpuyeckne MecTa TO4EK.

Pemienue 3a1a4 ¢ MOMOIIbIO0 T€OMETPUYECKHUX MPEOOPa30BaHUI U T€OMETPUIECKUX MECT.
Teopema UeBsl u Teopema MeHenas.

Onnunc, runepOoia, napadosa Kak reOMeTpUYeCKHe MecTa TOUEK.

HepaspemmumocTts kilaccu4eckux 3a/1a4 Ha OCTPOEHUE.

[TpsMble M mIOCKOCTH B mpocTpaHcTBEe. OCHOBHBIE NMOHSTHS CTEPEOMETpPUM (TOUKa, ImpsMas,
MJIOCKOCTh, MPOCTPAHCTBO). [ToHsATHE 00 aKCHOMATHYECKOM CITOCO0€ MOCTPOCHUSI TEOMETPHH.
Ilepecekaromuecs, MapajieNbHblE U CKPELIMBAIOUIMECS NpPSMbIE. YTOI MEXKIY HPSIMBIMU B
npoctpancTBe. [lepneHnukynsipHOCTh TpsMbIX. [lapannenbHOCTs W NMEPHEHAMKYISIPHOCTD
OpsIMOM M IUIOCKOCTH, NIPU3HAaKW M cBoiicTBa. Teopema O Tpex MNEpHEHAUKYIAPAX.
[leprnieHauKyNIAp M HAKJIOHHAS K IUIOCKOCTH. YTOJ MEXIY MPSIMON U IJIOCKOCTHIO.
[TapamienpHOCTh IUIOCKOCTEHM, NEPHIEHAUKYISIPHOCTh IUIOCKOCTEH, IPU3HAKM M CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN YroJl ABYTPaHHOTO yIJia.

PaccrostHust oT ToukM 10 IIOCKOCTH. PaccTosiHMe OT IpsIMOM 10 MJIOCKOCTH. PaccTosiHue Mexny
napajuIeIbHBIMU MJIOCKOCTSMU. PaccTosiHue MeXTy CKpeIMBAIOIIMMHCS MPSIMBIMH.
[TapanmnensHOe npoekTHpoBanue. OpTOroHaNIbHOE NPOEKTHpOoBaHKE. [lmomans opToroHalIbHON
NPOEKIIMH MHOroyroibHuka. HM3o0pakeHue mnpocTtpaHcTBeHHbIX (uryp. LlenTpanbHoe
IIPOEKTHPOBAHHUE.

Muororpanauku. Bepunnel, pedpa, rpaHu MHOrorpaHHuka. PazsepTka. MHOrorpaHibie yriibl.
Boinykinbie MHOrorpanHuku. Teopema Diniepa.

[Tpusma, ee ocHoBaHUs, OOKOBBIE peOpa, BbICOTa, OOKOBask MOBEPXHOCTh. [IpsiMasi 1 HakJIOHHAs
npusma. [IpaBuwibnas npusma. [apannenenunen. Kyo6.

[lupamuna, ee ocHoBaHWEe, OOKOBbIE pebOpa, BBHICOTA, OOKOBas MOBEPXHOCTh. TpeyroiapHas
nupamua. [IpaBuwibHas nupamuaa. Y cedyeHHas nupaMua.

CummeTtpui B KyOe, B MapajulesienuIesie, B IpU3Me U MUpaMue.

IToHsiTE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTPaJIbHAs!, OCEBAs, 3€pPKaJIbHAs).

CedeHuss MHOrOrpaHHUKOB. [locTpoenue ceueHuil.



[IpencraBieHne o MpaBWIBHBIX MHOTOTpaHHHMKaX (TeTpa’ap, KyO, OKTa’zp, HOJEKadap U
HUKOCA3IP).

Tena u nmoBepxHOCTH BpaiieHus. [{lunuuap u koHyc. YcedeHHbld KOoHyc. OCHOBaHME, BBICOTA,
OOKOBasi TIOBEPXHOCTh, OOpa3zyromas, pa3BepTka. OceBble CEUECHUSI M CEUCHHs MapajliesibHbIe
OCHOBAHHUIO.

Hlap u cdepa, ux ceueHus. DmmIc, runepdbona, napadosna Kak ceueHus: konyca. Kacarenpnas
mwiockocth K cdepe. Cdepa, BmHMcaHHas B MHOTOTpaHHUK, cdepa, OMUCAHHAs OKOJIO
MHOTOT'paHHHKA.

[{unuHapuyeckue 1 KOHMYECKUe MOBEPXHOCTH.

OO0bemMbl Ten U momaan ux nosepxaocteil. [lonstue 06 oobeme Tena. OTHoIIEHHE 00BEMOB
[MOJOOHBIX TEJL.

®opmyiel 00beMa Ky0a, mapajieNenumnesa, Ipu3Mbl, IMHApa. PopMyIibl 00beMa MUPaMUIBL
U KoHyca. @opMyJibl IJIOMAAN TOBEPXHOCTEH HUIMHIpa U KoHyca. DopMyIbl o0bema mapa u
Iomaau cepsl.

Koopaunatel 1 BekTOphl. JlekapToBbl KoOpAMHATHI B IpocTpaHcTBe. Dopmyna paccTosHUS
MEXIy IBYMsI TOYKamMH. YpaBHEHUs chepbl U miockoctu. DopMyna pacCTOSIHUS OT TOYKH 0
MJIOCKOCTH.

BexTopel. Moayne Bekropa. PaBeHCTBO BeKTOpOB. Cli0’k€HHE BEKTOPOB M YMHOXKEHUE BEKTOpa
Ha 4KcIo0. YToa Mexay Bektopamu. Koopannatel BekTopa. CkansipHOe IPOU3BeIeHuE BEKTOPOB.
Konnuueapuole BekTOpbl. Pa3znoxeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Kommtanapasie BekTopbl. Pa3noxenue no TpeM HeKOMILTaHAPHBIM BEKTOPaM.

V. TEMATHYECKOE IINTAHUPOBAHHUE

(c ompeneeHueM BUIOB JesiTeJbHOCTH Yuamuxcsi 10 kimacca)

XapaKkTepucTHKA OCHOBHBIX BUJIOB JIeSITEJILHOCTH
Conep:kaHue MaTepuajia

yUYeHHKa
BBenenue (4 1)
AKCHOMBI CTEPEOMETPUH [lepeuncasaTe OCHOBHBIE (UTYpPBI B MOPOCTPAHCTBE
Hexoropsie cnenctus u3 (Touka, TIpsiMasi, TJIOCKOCTh), (POopMyIHpOBaATH TpPH
aKCHOM akCMOMbl 00 WX B3aUMHOM pAacIlOJOXXEHUU U

WUTIOCTPUPOBATh 3THU aKCHOMBI IIpUMEpaMH U3
OKpY>KaroIe oOCTaHOBKH.

dopmMyIMpOBaTh U 10Ka3bIBaTh TEOPEMY O MIOCKOCTH,
NPOXOJSILIEH 4Yepe3 MpsIMYI0O M HE JIEXKAIIyI0 Ha HEH
TOUYKY, U TE€OPEMY O IUIOCKOCTH, HNPOXOJSIIeil uepes
JIBE MIepeCEeKaroNINeCs NPsMbIE

I'nasa 1. [lapajyiesbHOCTHh NPSAMBIX U IJI0CKOCTEl (17 1)

[TapannensHble IpsiMbIE B dopMynUpoBaTh orpeJieJeHue napauieIbHbIX
IPOCTPAHCTBE. NpsSIMBIX B TPOCTPAHCTBE, (QOPMYyIHpOBATH H
[TapannensHOCTH NPSAMON U JIOKa3bIBaTh TEOPEMBI O TMapaJUICNIbHBIX MPSIMBIX;
TUTOCKOCTH. OOBSICHSITh, KaKHWE€ BO3MOXXHBI CIIydad B3aHMHOTO
CkpemuBatoniyiecs npsMsle. pacnosIoKeHUs TIPSIMOM M TNIOCKOCTHU B MIPOCTPAHCTBE,

W TIPUBOJIUTH WJUTIOCTPUPYIOIIME TMPUMEPHI U3

OKpYy>Karoeu 00CTaHOBKHU; dbopmynupoBath

OmpeJieJICHNEe MapayIeIbHBIX MPSIMOW W TUIOCKOCTH,
¢popmynupoBaTe' W O0OKa3bIBaTh YTBEPXKICHUS O
napajjieJJbHOCTH TPSIMOW M TIOCKOCTH (CBOWCTBA HW
HpI/I3HaK); peuarb 3aJadun Ha BBIYHUCJICHUC "
JI0Ka3aTeJIbCTBO, CBSI3aHHBIC co B3aMMHBIM
pacnoJIOKEHUEM NPSIMBIX U TIOCKOCTEH




Copaepxxanue MaTepuajia

XapakTepuCcTHKA OCHOBHBIX BUJI0OB [1eSIT€JIbHOCTH
YUeHHKa

B3anmuoe pacnonioxenne
MPSIMBIX B POCTPAHCTBE.

O6’B§ICH${TI>, KakKue BO3MOKHBI ciiydan B3aMMHOI'O
PacCioJIOKCHHA ABYX MPAMBIX B IIPOCTPAHCTBC, U IIPUBOAUTDH

VYron Mexay AByMs MPSIMBbIMU.

WLTIOCTPUPYIOIINE TPUMEPHL; GOPMYIUPOBaTh OMpPEICIICHIE
CKPEILIMBAIOIIUXCSA MPIMBIX, (JOPMYIHPOBATh U JOKA3hIBATh
TEOpEMY,  BBIPOKAIOUIYI0  TMPU3HAK  CKPEIIUBAIOLINXCS
MPSIMBIX, ¥ TEOPEMY O TIOCKOCTH, TIPOXOSIICH Yepe3 OJIHY
U3 CKPEIIMBAIONIMXCS TPSMBIX W TapalIeIbHOW JIPYToi
npsiMOM;  OOBSCHATH, Kakhe JBa Jydya Ha3bIBAIOTCA
COHANpaBJICHHBIMH, (HOPMYIHPOBATh U JJOKA3BIBATH TEOPEMY
00 yriax ¢ COHAmpaBlICHHBIMU CTOPOHAMU; OOBSCHSTH, UTO
Ha3bIBACTCS YIJIOM MEXIy TEePECCKAOIUMUCS TPSIMBIMH H
yrijioMm MCEXKAY CKPCHIMBAOIIMMHUCA IIPSAMBIMH, pPCIIATh
3aJ]aud Ha BBIYUCIICHHE M JIOKA3aTEIIbCTBO, CBSA3aHHBIC CO
B3aUMHBIM PAacCIIOJIOKCHUEM JIBYX IPAMBIX W YIJIOM MCKIY
HUMH

ITapajuieIbHOCTB INIOCKOCTEHN.

PopMyJIMpPOBATH olpeieIeHue rnapasuieabHbIX

CBolicTBa napauiesibHbIX
IUIOCKOCTEH.

IUIOCKOCTEM, (hopmynupoBaTh U JI0Ka3bIBaTh
YTBEPKJCHUSI O NMPU3HAKE U CBOMCTBAX NapauICIIbHBIX
IUIOCKOCTEM, MCHOJIb30BaTh OSTU YTBEPXKICHUSA IIPHU
peLIeHnH 3a1a4

Terpasap.

OOBsICHATH, KaKkasi (pUrypa Ha3bIBaeTCsl T€- TETPAdIPOM

ITapayenenunesn,.

M KaKas napajuiCICruIicaoM, IOoKa3blBaTh HaA YCPTECIKAX

3a1auy Ha NOCTPOEHUE
CEUYECHU.

1 MOJEJISIX UX 3JIEMEHTBI, U300pa)kaTh 3TH (UTYpblI Ha
pUCYHKaX, WUIIOCTPUpPOBaTh C HUX  [OMOUIBIO
pa3Ju4YHbIE CIy4au B3aMMHOI'O PACIIOJIOKEHHUS MPSIMbBIX
U IUIOCKOCTEN B MOpOCTpaHCTBE; (HOpMyIHMpOBaTh U
JIOKa3bIBaTh YTBEPKIACHUS o CBOMCTBax
napajuiesienuiena; OOBSACHITh, UYTO  Ha3bIBAaeTCs
cedeHMeM TeTpadapa (mapajuiesienunena), peuarb
3ala4yd  Ha IIOCTPOEHHME CEUEeHUM TeTpa’apa H
napauleJIEUIe a Ha YEPTEXKE

I'naBa 2. Ilepnen

AUKYJSIPHOCTH NPSIMBIX U ILUI0cKOCTel (23 4)

[lepnieH UKy pHBIE IPSIMBIE B
IIPOCTPAHCTBE.

@OopMyJIMPOBATh ONPEAEICHNUE MEPIEHIUKYISIPHBIX IPSIMBIX
B IPOCTpaHCTBE; (HOPMYIUpPOBaTh M JOKa3blBaTh JIEMMY O

IIpu3Hak nepneHuKyIIpHOCTH
IIPSIMOM U INIOCKOCTH.

NEPNEeHIUKYIIPHOCTH JABYX MapajyieNbHBIX MPSMBIX K
TpeTbell MpsAMoii; (popMynHpoBaTh ONpeNeIeHHE MPSIMOM,
NEPIEHIUKYIIPHON IIJIOCKOCTH, u IPUBOJUCH
WUTIOCTPUPYIOIINE MPUMEPHI U3 OKpY’Karollel 00CTaHOBKHU;
dopMynupoBaTh U JOKa3bIBaTh TEOPEMBI (IPSIMYI0 U
00paTHYI0) O CBS3U MEXIY MapauIeIbHOCTHIO MPSIMBIX U UX
NEPIEHIUKYIIPHOCTHIO K IUIOCKOCTH, TEOpEMY,
BBIPAXKAIONIYI0 TPU3HAK TMEPHEeHAUKYISIPHOCTH NPSIMONH U
IUIOCKOCTH, U TEOPEMY, O CYIIIECTBOBAaHUU U €IMHCTBEHHOCTU
OpsAMOM,  MPOXOAAIIEM  4epe3  JaHHYH  TOYKYy |
NEPNEHIUKYJIIPHON K TaHHOM IUIOCKOCTH; pelaTh 3a/1a4M Ha
BBIUHCIICHHE u JI0Ka3aTeNbCTBO, CBSA3aHHBIE c
NEPIEHIUKYJIIPHOCTBIO NMPSAMOM U MIIOCKOCTH

IlepneHquKyJIsip ¥ HAKJIOHHAs.

OOBCHATH, UTO TaKO€ MEPIEHAUKYISAP U HAKJIOHHAS K

Yron mexay npsamMou u
IJIOCKOCTBIO.

MJIOCKOCTH, YTO HA3bIBACTCS MPOCKIIUEN HAKIOHHOU, YTO
Ha3bIBAETCS PACCTOSTHUEM: OT TOYKH OO IUJIOCKOCTH,

ITpoekius HaKJITIOHHOM.

MEKOY napaJjICIbHbBIMUA IINIOCKOCTSIMM, MECXKIY

Teopema o Tpéx

NapajuleIbHBIMU ~ NPSIMOM U IUIOCKOCTBIO, MEXKAY
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Y4YeHHKA
NEPIECHIUKYIIApax. CKpEILIMBAOIUMHUCA MNPSAMBIMH, (OPMYJIHPOBATH U
JIOKa3blBaTb TEOpEeMy O TpEX MNEPHEHAUKYJISIpaXx MU
IIPUMEHATh €€ MNpPHU pPELIeHUU 3aJa4; OOBSICHSTH, 4YTO
TaKO€ OPTOTOHAJIbHASI TPOCKIUs TOYKH (Purypel) Ha
INIOCKOCTb, U JOKa3blBaTh, UYTO NPOCKUHEH IPSIMOM Ha
IUIOCKOCTb, HE MEPHEeHIUKYISIPHYIO K OTOH HPSIMOH,
SIBnserca Ilpsimas; OOBSICHATH, YTO HA3bIBA€TCs YIJIOM
MEXAy NPSAMOU U IUIOCKOCTBIO U KaKUM CBOMCTBOM OH
obnanaer; OOBSICHATH, 4YTO TaKoe IEHTpaJbHAs
MPOEKIMs TOUYKH ((PUTYpBHI) HA TIIIOCKOCTh
JIByrpaHHblii yrod. OOBsicHATH Kakas (UIrypa Ha3bIBA€TCs JABYIPaHHBIM
[lepnenAuKyISIpHOCTD YIJIOM M Kak OH H3MepseTcs; NOKa3blBaTh, YTO BCE
IJIOCKOCTEM. JIMHEWHBbIC YyIVIBl JBYIPAHHOIO YIJIa pPaBHBI JpPYyT
IIpssMOyTONIBHBIN Jpyry;  OOBSCHATb, 4YTO TaKoe€ YIOJ  MEXIy
napauleIeIuIel. IIEPECEKAIOIIMMUCS IIJIOCKOCTAMU U B KAKUX IIpeenax
Ky6. OH H3MEHSETCS; (dhopMmynupoBaTh OIpeAesieHNe
ITapasiensHOE B3aHMHO NEPIIEHINKYJISIPHBIX IUIOCKOCTEH,
IIPOCKTUPOBAHHUE. q)OpMy.]'II/II)OBaTI) N JOKa3bIBaThb TCOPEMY O IIPU3HAKE
U3o06paxkenne MEePHEHIUKYJISIPHOCTH JIBYX IIJIOCKOCTEH; OOBSICHSTH,

MIPOCTPAHCTBEHHBIX QUTYD .

KaKou HapaICICITUIIE ] Ha3bIBACTCS
NPAMOYTOJIbHBIM, (OpPMYJIMpOBaTh M JIOKa3bIBaTh
YTBEPXKJCHUS O €r0 CBOWCTBaxX OOBSICHSTH, KakKas
(¢urypa HasblBae€TCsi MHOI'OTPAaHHBIM (B YacCTHOCTH,
TpPEXIpaHHbIM) yIVIOM M KaK Ha3bIBalOTCA €TI0
DJIEMEHTHI, KaKOW MHOTIOTPaHHBIA YyroJl Ha3bIBACTCs
BBIITYKJIBIM, hopMysmpoBaTh u JIOKa3bIBaTh
YTBEPKIACHHUE O TOM 4YTO KaXKAbIM INIOCKUH YIOJI
TPEXTPAaHHOIO yIjla MEHbBIIE CYMMBI JBYX JpPYyIHX
IUIOCKUX YIJIOB, U TEOPEMY O CYMME IUIOCKHUX YTJIOB
BBIITYKJIOT'O MHOIOTPaHHOIO yIJIa; pemaTh 3aJadd Ha
BBIYUCIICHUE U JOKa3aTeJbCTBO C MWCHOJIb30BAHUEM
TEOpEM O  MNEPHEHAUKYJSIPHOCTH  NOPSIMBIX U
IUNIOCKOCTEH, a TAKXKE 3aJa4M Ha MOCTPOCHUE CECUYCHUU
HNPSIMOYTOJIBHOTO ITapajljIeJICIUIIENa Ha YEPTEXKE
Hcnonb30BaTh  KOMIIBIOTEPHBIE  IPOrPaMMBI  IIpU
W3y4YEHUU BOIPOCOB, CBSI3aHHBIX CO B3aHMHBIM
pacHoJOKEHUEM  NOpsAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE

I'naBa 3. Muororpanauku (14 1)

IToHsiTHE MHOTOTpAaHHUKA.

ITpusma.

[TpaBunbHas npusMa.

OOBACHSATD, Kakast ¢durypa Ha3bIBACTCS
MHOTOTPAaHHUKOM W KaK Ha3bIBAIOTCSI €r0 DJIEMEHTHI,
Kakol MHOTOTPaHHUK Ha3bIBACTCS BBIMYKJIBIM, TPH
BOJUTHh MPHU MEPbBl MHOTOTPAHHUKOB, OOBSCHSTH, UTO
Takoe€ TeOMEeTpUYecKoe Teno; (opMyJMpoBaTh U
JIOKa3blBaTh  Teopemy  OWiepa s  BBITYKJIBIX
MHOTOTPAHHHUKOB, OOBSICHITh, KaKOW MHOTOTPaHHHUK
Ha3bIBACTCsl NPU3MOMN U KaK Ha3bIBAIOTCS €€ DIIEMEHTHI,
Kakasi M[Opu3Ma Ha3bIBAa€TCAd MPsIMOM, HAKJIIOHHOM,
MpaBWILHON, W300pakaTh TIPU3MBI Ha  PHUCYHKE;
OOBSICHATh, YTO HAa3bIBAaCTCsS IUIOIIAAbIO  IIOJHOM
(OOKOBOI) TIOBEpPXHOCTH TNPU3MBI, € JOKa3bIBaTh
TEOpPEMY O TUIOMAIN OOKOBOW ITOBEPXHOCTH MPSIMOU
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MPU3MBI; BBIBOAUTH (POPMYITy IUIOMIAIN OPTOTOHAIBHOM
OPOEKIINU MHOTOYTOJIbHUKA u JIOKa3bIBaTh
npocTpaHCTBeHHYI0 Teopemy Iludaropa; pemars
3a/Jjaui Ha BBIYUCIICHUE U JOKA3aTEJIbCTBO, CBA3aHHBIC C

IPU3MOM
ITupamua. OOBsICHATH, KAaKOHW  MHOTOTpaHHUK  Ha3bIBaeTCs
ITpaBuiibHas nupaMua. NUPAaMHUION M KAaK Ha3bIBAIOTCS €€ DJJIEMEHTHI, 4YTO
[Lromaas MOBEPXHOCTH Ha3bIBaeTCs ILUIOIIAAbIO IOJTHOM (GoxoBOI)

nmupaMu/bl.

MMOBEPXHOCTHU NMUPAMUIbL; OOBICHSTH, KaKkas NupaMuia
Ha3bIBACTCSl NPABWIHLHOM, JIOKA3bIBATh YTBEPKICHUE O
CBOMCTBaxX €€ OOKOBBIX p&OEp M OOKOBBIX I'paHEH H
TeopeMy O IUIomagd  OOKOBOH  MHOBEPXHOCTH
MpaBUJILHOM MMUPaMUIBIL; OOBSICHSITD, KaKou
MHOTOIPAHHHUK HAa3bIBACTCs YCEUYEHHOW INUPAMHUJIOH M
KaK Ha3bIBAIOTCS €€ DIIEMEHTHI, JIOKa3bIBaTh TEOPEMY O
wiomaan  OOKOBOH  NOBEPXHOCTH  MPaBUIBHOMN
YCEYEeHHOW  MUpaMHbl;  pelmarb  3aJadyd  Ha
BBIYMCIICHWE ©  JIOKA3aTeJIbCTBO, CBS3aHHBIE C
NnUpaMHUIaMHU, a TAaKXKE 3aJa4d Ha MMOCTPOCHUE CEUCHUI
MUpPaMUJ Ha YePTEKE

HpaBI/IHLHHe MHOI'OI'PaHHHUKHU.

OOBACHSATD, KaKue TOYKHU Ha3bIBAIOTCS
CHUMMETPUYHBIMH OTHOCHUTEIBHO TOYKH (IPSIMOH,
IUIOCKOCTH), YTO Takoe IIeHTp (OCh, IUIOCKOCTb)
cuMMeTpur  (UTYPBI, TPHUBOAUTH NpPHUMEPHI GHUTYD,
o0JagaroMX »JJeMEHTaMH CHMMETPUH, a TakKkKe
MpUMEphl CHMMETPUH B apPXUTEKType, TEXHHKE,
MIPUPO/IE; OOBSICHATD, KaKou MHOTOTPaHHUK
Ha3bIBAeTCs TMPaBWILHBIM, JOKa3bIBaTh, 4YTO HE
CYLIECTBYET MNPaBWJILHOTO MHOTOTPAaHHUKA, TPAHIMH
KOTOPOTO SBIISIFOTCS MTPaBUJIbHBIC N-YTOJILHUKW TIPH 1 >
6; OOBSICHATH, KaKH€ CYMIISCTBYIOT BUAbI MPaBUIILHBIX
MHOTOTPAaHHUKOB M KaKUMH DJIEMEHTAMH CHMMETPHUH
OHM 00JIaJIatoT

Hcnonp30BaTh  KOMIBIOTEPHBIC MOPOTrPaMMBI  MPHU
U3y4YEHUU TeMbl « MHOTOTPaHHUKH

I'naBa 4. BekTopsl B npocrpancrie (11 1)

[TonsiTve BekTOpa B
IPOCTPAHCTBE.

Cno)xeHue U BrIUUTAHHE
BEKTOpOB. CyMMa HECKOJbKHUX
BEKTOPOB

YMHOXKEHHE BCKTOpA Ha YHCJIO.

KoMmrutaHapHbI€ BEKTOPBI.
ITpaBuio napasuienenumena.

Pa3noxenune BekTOopa 1o TpeM
HEKOMIUIAHAPHBIM BEKTOPaM.

dopMynupoBaTh ONpPENCICHUE BEKTOpa, €ro JJIUHBI,
KOJUIMHEApHBIX W pPaBHBIX BEKTOPOB, IMPUBOJIUTH
mpuMepbl GU3UIECKUX BEKTOPHBIX BEIUIHUH

OOBICHATH, KaK BBOJATCSA JEHCTBUSA  CIOKCHUS
BE€KTOPOB, BBIUUTAHUSI BEKTOPOB U YMHOXKEHUSI BEKTOpa
Ha YHCJIO0, KaKMMH CBOWCTBAMM OHHM 00JIagaroT, YTO
TakKoe paBUIO TpPEyroJbHHUKA, pPaBUIO
napauiejgorpaMMa W OpPaBWIO  MHOTOYTOJIbHUKA
CJIO)KE€HMsI BEKTOPOB; peulaTrb 3aJayd, CBS3aHHBIE C
JICVUCTBUSIMU HaJl BEKTOpaMU

OOBSICHITE, KaKkHe BEKTOPHI Ha3BIBAIOTCS
KOMIUIaHApHBIMHU;  (GOPMYJIUPOBATH H  JIOKa3bIBaTh
YTBEPKIAECHHUE O NPU3ZHAKE KOMIUIAHAPHOCTH TPEX
BEKTOPOB; OOBSICHATb, B YEM COCTOUT IIPABUIIO
napajuiejenunena CJIOXKEHUs TPEX HEKOMIUIAHAPHBIX
BEKTOPOB; (OPMYJIHPOBATh M JOKa3bIBaTh TEOPEMY O
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pa3JIOKEHUU JII0OOro BEKTOpa II0 TpEM JIaHHBIM
HEKOMIUJIAHAPHBIM BEKTOpaM; IPUMEHSITh BEKTOPHI MPHU
pELIEHUY F'€OMETPUYECKUX 3a1a4

IloBTOpenue (4 1)

TemaTn4eckoe IJIAHUPOBAHHE

¢ ompeejieHUEM BUIOB JleiTeJIbHOCTH yuyamuxcs 11 kiacca

Conep:xkanue maTtepuaja

XapakTepucTHKA OCHOBHBIX BUJIOB [1eSIT€JIbHOCTH
YYeHHKa

I'naBa 5. Meroa koopauHat B npocTtpanctse (15 1)
(Oanmnas enasa uzyuaemcs nocie eniasvl 8)

IIpssMoyronbHas cucrema
KOOpAMHAT B IPOCTPAHCTBE

KoopauHartsl BekTopa

O6'I)$[CH$[TI>, KaK BBOOUTCA IMPsAMOYIroOJibHasA CHCTEMA
KOOpAuHaT B IIPOCTPAHCTBC, KakK OIIpCACIAOTCA
KOOpAWHATBbl TOYKM MW KaK OHH Ha3bIBAKOTCs, KakK

JleficTBHsI HaJT BEKTOPAMH

OIPEJICNSIOTCS KOOPAUHATHI BEKTOpa; (PopMyIupoBaTh

CBs13b MeX1y KOOpAMHATaMU
BEKTOPOB U KOOPIAUHATAMHU
TOYEK

W JOKa3bIBATbh YTBCPIKIACHHA: O KOOpAMHATAX CYMMBI U
Pa3HOCTH ABYX BCKTOPOB, (0] KOOpAUuHaTax
OPpOU3BCACHHUS BCKTOpa Ha 4YHUCIIO, O CBA3K MCXKIAY

[Ipocreiimue 3axauu B
KOOpJIMHATAX

KOOpAHWHATaMH BCKTOPA M KOOpAHMHATaAMM €0 KOHIIa U
Ha4dajia; BBIBOAWUTH U MCITOJbB30BaTh IIPHU PCIICHUHU 3aJa4

YT0oJ1 MEeXIy BEKTOPAMH.

(l)OpMy.]'IBI KOOpAUWHaAT CCpCArMHbI OTpPC3Ka, MAJIHWHBI

CkanspHoe pou3BeicHue
BEKTOPOB

BCKTOpa H©W pacCTOAHUA MCKAY JABYMsIA TOYKaMU,
BBIBOJIWUTH YPAaBHCHHUC C(I)epbl AJaHHOI'0O paauyca C

Yrois Mexay NpsAMBIMU. YTOJI

MEXIY NPSMOM U TUIOCKOCTBIO.

LIEHTPOM B JJAHHOU TOYKE
OOBSCHSATH, KaK OMpeAesieTCsl yroJl MeX/Iy BEeKTOpaMmu;

JBrxenue.

hopmynupoBaTh oIpeJieIeHre CKaJISIPHOT'O
MIPOU3BEJICHUS BEKTOPOB; dbopmynupoBaTh u
J0Ka3bIBaATh YTBECPIKIACHUS O €TO CBOI\/'ICTBaX; O6’I)$[CH5[TI>,
KaK BBIUYHCIIUTH YIOJl MEXAY IBYMS NPSIMBIMH, a TaKKe
YroJl MEXAYy MNOpsIMOM ¢ TIJIOCKOCTBIO, HWCHOJb3YySs
BBIpA)KEHUE CKAJISIPHOI'O MPOU3BEJIEHUS] BEKTOPOB Yepe3
X KOOpAWHATHBI; BBIBOAWUTL YPABHCHHC IIJIIOCKOCTH,
NPOXOIsIIEH yepes JTAHHYIO TOYKY u
NEPNEeHAVKYJISIPHOM K JaHHOMY BEKTOpYy, U (opMymny
paccTosiHUsL OT TOYKHM JI0 TJIOCKOCTH; MPUMEHSTH
BCKTOpHO-KOOpHHHaTHBIfI METOL opu PECIICHUN
reoOMETPUYECKUX 3a]1a4

OOBSACHATDH, YTO TAKOE OTOOpAXKEHUE TPOCTPAHCTBA HA ce0s U
B KaKOM CJIy4a€ OHO Ha3bIBAETCS JBUKEHHUEM INPOCTPAHCTBA;
06’I)${CH${TB, 4YTO TaKO€ IMICHTpaJIbHad CHMMETpUA, OCCBad
CUMMETpHUS, 3€pKajbHas CHMMETpUS U TapaiedbHBINA
MEePEeHOC, OOOCHOBBIBATH YTBEPHKJIEHUS O TOM, YTO 3THU
OTOOpaXeHUsI ~ TPOCTpaHCTBA  Ha  ceds  SBISAIOTCSA
JBIDKCHUSIMHU; OOBSACHSTH, UTO TAKOE IIEHTPAJIbHOE IMOo001e
(romoTeTHs1) M TpeoOpazoBaHUE MOAO0OMS, KaK C TOMOIIBIO
npeoOpa3oBaHusl MMOAO00UST BBOAMUTCS TOHATHE TOJAOO0HBIX
buryp B MpOCTpAaHCTBE; TMPU MEHATb JBW)KCHUS U
npeoOpa3oBaHusl TOMOOMSI TPHU PENICHUH TEOMETPUUYECKUX
3a1aq

I'nasa 6. Huauuap, konyc u map (16 1)

ITonsTne nunuHIpa .

‘ OOBSICHATD, YTO TAKOE IWJIMHJPUYECKAs MOBEPXHOCTb,
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[1momaas MOBEpXHOCTH
LUIMHAPA.

e€ oOpa3zymoolmme U O0Ch, KakKoe TeJOo Ha3blBaeTcs
HWIMHAPOM M KakKk Ha3bIBAIOTCS €ro 3JE€MEHTHhI, KakK
MOJYYUTh UUJIUHJP MyTEM BpallleHUs MPSMOYTOJILHUKA;
n300paxkaTh LWJIWHIAP U €ro CEUCHHS IUIOCKOCTHIO,
MpOXOoJseit uepes OCb, u TLIOCKOCTBIO,
MEePHEeHIUKYJISIPHON K  OCH; OOBSICHATH,  YTO
MpUHUMAETCSl 3a IUIOMIAJb OOKOBOM MOBEPXHOCTHU
OUJIAHPA, U BBIBOJAUTH (DOPMYNIBI JJISI BBIYUCICHUS
OOKOBOW M MOJIHOW IOBEPXHOCTEH IWJIMHIPA, pPEIIaTh
3a/Jlaui Ha BBIYUCIICHUE U JOKA3aTEJIbCTBO, CBA3aHHBIC C
LUJIUHJIPOM

ITonsTHE KOHYCA.

OOBSCHIATH, YTO TAKO€ KOHUYECKAsi MOBEPXHOCTb, €€

IInomans MOBEPXHOCTH KOHYCA.

06p213y1-0H_[I/Ie, BEpIIKMHAa U OChb, KaKO€ TCJIO HA3bIBACTCs

Y ceueHHbI KoHyC.

KOHYCOM ¥ KakK Ha3bIBAaIOTCSI €ro DJIEMEHTHI, Kak
MOJYyYUTh KOHYC HOyTEM BpalleHUS MNPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, HW300pakaTh KOHYC U €ro CEYCHHS
IUIOCKOCTBIO, TIPOXOJSAIICH 4Yepe3 OCh, U IJIOCKOCTBIO,
MEePIECHIUKYJISIPHOM K ocu; OOBSICHSITD, qTO
MPUHUMAETCS 3a IUIOMIaJb OOKOBOW ITOBEPXHOCTH
KOHyCa, ¥ BBIBOJUTH (HOPMYIbl i1 BBIYUCICHUS
ionage 60KOBOM M IOJHOW MOBEPXHOCTEH KOHYCa;
OOBSICHSITb, KAaKO€ TEJI0 Ha3bIBACTCI YCEYEHHBIM
KOHYCOM M KakK €ro TIIOJy4YuTh IIyTEM BpalleHUs
MNPSMOYTOJILHOW Tparielyuu, BBIBOAUTH (QOpMYITy IJist
BBIYHCJIEHUS IJIOIIAIH OOKOBOM MMOBEPXHOCTH
YCEUYEHHOT'O KOHYCa; pelIaTh 3aJladyd Ha BBIYUCICHUE U
JI0Ka3aTelbCTBO, CBSA3aHHBIE C KOHYCOM M YCEUEHHBIM
KOHYCOM

Cdepa u map.

dopmynupoBaTh oOmnpeneseHus cdepbl M mapa, HuxX

YpaBHeHue chepsl.

LICHTpa, pajuyca, JAUaMeTpa; HCCIeI0BaTh B3aWMHOE

B3aumHoe pacnionoxxenue
cepbl U MITOCKOCTH.

pacriosio)keHue cpepbl U INIOCKOCTH, (OPMYIUPOBATH
OTIpe/IeJICHNE KacaTeJIbHOW IUIOCKOCTH K  cdepe,

KacarenapHas mI0CKOCTh K
cepe.

bopmynupoBaTh U HOKa3bIBaTh TEOPEMBI O CBOMCTBE H
MpU3HAKE KacaTeJIbHOW TIJIOCKOCTH; OOBSICHSITH, YTO

[Tnomans chepsl.

IIPUHUMACTCA 3a IUIoIaAb C(I)epbl H KakK OHa

Cdepa, BiucanHas B
IMJTHHJPUYECKYIO TIOBEPXHOCTb.

BBIpaXXaeTcsi 4epe3 paauyc cdepsl; HCCIIea0BaTh
B3aUMHOE PACIIOJIOKEeHUE cPephl U TIPSIMOIL; OOBSICHSITH,

Cdepa, BriucanHas B
KOHHYECKYIO TOBEPXHOCTb.

Kakast chepa Ha3bIBACTCS BITMCAHHOU B
UJIMHIPUYECKYIO (KOHUYECKYI0) TTOBEPXHOCTh U KaKHUe

CedeHus HWIMHAPUYECKON
ITOBEPXHOCTH.

KPHUBBIC IIOJIYHJAKOTCA B CCUCHHUAX HHHPIHJIpPI‘IGCKOﬁ 'n
KOHHYECKOU HOBerHOCTCﬁ Pa3 IMYHBIMU ITIJIOCKOCTSIAMMU,

CeueHUs KOHUYECKOM
ITOBEPXHOCTH.

peuiaTth 3aaauu, B KOTOPBIX (GUTYPUPYIOT KOMOWHAITUU
MHOTOTPaHHUKOB U TEJ BpaIllCHUS

Hcnonp3oBaTh  KOMIIBIOTEpPHBIE  IPOTrpaMMbl  TIPpH
N3Y4YEHUH TOBEPXHOCTEN U TEJI BpallleHUs

I'naBa 7. O0bembl Teu (17 4)

[Moustue 00BEMA.

OOBSCHATH, KaK HU3MEPSAIOTCS OOBEMBI TEJ, MPOBOIS

O6BeM npsMOYroJILHOTO
napajuieseuIesa.

AHAJIOI'IO ¢ USMCPCHUCM HJIOHIaI[eﬁ MHOTOYTOJIbHUKOB;
bopmynmupoBaTh OCHOBHBIE CBOWCTBA OOBEMOB |

O6beM npsMON IPU3MBI .

BeiBOUTH C ux noMompio ¢opmyny oObEma

O0BEM TIUIMHApA.

MPSIMOYTOJIFHOTO MapaJijieeuneaa
dopMyIUMpOBaTH M JOKa3bIBaTh TEOpEMBI 00 00BEME
PsSIMOM IPUEMBI U 00BEME IWJIMHJIPA; peliaTh 3aJIauH,




Conep:xkanue matepuaja

XapakTepuCcTHKA OCHOBHBIX BUI0B 1eSITeJIbHOCTH
YYeHHKA

CBsI3aHHBIEC C BBIYMCIEHHEM O0OBEMOB ITHUX TEJI

O0BLEMBI HAK

JIOHHOI MPU3Mbl, NMPAMHU/IbI H KOHYCA

Beruucinenue 00bEMOB TEI C
MIOMOIIIBIO OMPEIETIEHHOTO
HWHTErpaia.

O0BEM HAKIIOHHOM MPU3MBI.

O0BEM UpamMuIbl.

O0BEM KOHYCA.

O06bEM 1mapa.

O0bEM IapOBOTO CETMEHTA,
1apOBOTO CJI0s, IIIAPOBOTO
CEeKTOopa.

BriBoauTh MHTErpaibHYI0 (HOPMYIY IJ BBIYUCICHUS
00BEMOB Te€JI U JOKa3bIBaTh C €€ IIOMOIIbIO TEOPEMBI 00
00BEME HAKJIOHHOM NpU3MbI, 00 00beMe nupamMuasl, 0o
00BbEéME KOHYCa; BBIBOAUTH (DOPMYJIbI ISl BBIYMCIICHUS
00BEMOB yCEUEHHOM NUpPaM UJIbl U YCEUEHHOTO KOHYCA;
pemarh 3aJayd, CBSI3aHHBbIE C BBIYUCIEHUEM OOBEMOB
9TUX TEJ

dopMmynupoBaTh M JOKa3blBaThb TeopeMy 00 oO0bEMe
mapa M ¢ e€ MOMOIIbI0 BBIBOAUTH (POPMYITYy ILIOIIAIH
cepsbl; BBIBOAUTH (GOPMYITYy I BBIUMCIECHUS 00BEMOB
IIApOBOr0 CErMEHTa M IIAapOBOrO CEKTOpa; pellarb
3a/laud ¢ IpUMEHEHueM (GopMyJsl 00BEMOB pPa3INUYHBIX
Tel

I'naBa 8. Hekoropnle cBenennsi u3 njaanumerpuu (8 1)

Ve u OTPC3KH, CBA3AHHLIC C
OKPY’KHOCTBIO.

Pemenue TPECYIrOJIbHUKOB.

Teopembl MeHnenast u UeBbl.

Onnunc, runepoosia u
napaboda.

dopMyIHpoBaTh M JOKA3bIBAaTh TEOPEMBI 00 YIJIEe MEXIY
KacaTeJbHON U XOpA0oH, 00 OTpe3Kax MepeceKaroluxcst Xop/,
0 KBaJpaTe KacaTelbHOW,; BBIBOAUTH (HOPMYJIBI  JUIS
BBIYHMCIICHHUS] YIJIOB MEXAY JABYMS IEPECEKAIOIMMUCS
XOpJlaMU, MEXAy JABYMSI CEKYIIMMH, NPOBEICHHBIMU U3
OJIHOH TOYKH; (HOPMYIHUPOBATH U JI0KA3bIBATh YTBEPKACHUS O
CBOWMCTBaxX M IMpU3HAKaX BIMCAHHOIO W  OINMCAHHOIO
YEeThIPEXYrOJbHUKOB; pEeIIaTh 3aJaud C MCIOJb30BaHUEM
M3YYEHHBIX TEOpeM U (popmyiL.

BreiBonuTh (hopMyIibl, BeIpaxaronue MequaHy U OUCCEKTpUCY
TPEYroJIbHUKAa 4YE€pe3 €ro CTOPOHBI, a TaKKe pa3InyHbIe
dbopMynbl TIIOMIATU  TPEYTrOoNbHHKA; (HOPMYIHpPOBaTH U
JIOKa3bIBaTh YTBEPKACHUS OO0 OKPYKHOCTH | TPAMOU
Diinepa; pemaTs 3aa4u, UCTIOIb3ys IPUBEACHHbBIE (OPMYIIBI.
@opMyIUpOBATH U JOKA3bIBATh TeOpeMbl MeHemnast u YUeBbl u
MCIIOJIb30BATh UX MPU PEIICHUH 3aa4.

dopMynHMpOBaTh OMNPEACICHHUS JJUIMICA, TUMEPOOSB U
napaloiibl, BBIBOJUTh HX KAHOHMYECKHE YpaBHEHHUS U
n300pakaTh 9TU KPUBBIC HA PUCYHKE.

O0o0marmee noBTopeHue.
IMoaroroBka K HTOroBOIM
arrectaunu (10 yacos)

NOBTOpeHHE, 0000IIeHNe U CUCTeMaTH3alMsl 3HaHUH, yMEHUH
Y HaBBIKOB 3a Kypc reometpun 10 — 11 kitacca, moarotoBka
K UTOIOBOM aTTECTAllUU 10 T€OMETPUHU




