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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBisieTcss OAHUM M3 0a30BBIX KypCOB Ha YpOBHE CpeJHEro oOIlero o0pa3oBaHMs, TaK Kak 0OecledyrMBaeT BO3MOXKHOCTb H3y4EHHUs
JUCLUUIUIMH €CTeCTBEHHOHAYYHOH HAINPaBICHHOCTH W NPEIMETOB T'yMaHUTapHOro HuKia. [TocKoibKy Jiormdeckoe MbIIIeHHEe, (opMHpyeMoe MpU
U3ydyeHHH OOYYarOMIMMUCS TMOHSATHUHBIX OCHOB T'€OMETPHH, IPU JIO0KA3aTEILCTBE TEOPEM M MOCTPOCHHM LEMOYKH JIOTHUECKUX YTBEPXKICHUNA NpHU
pEelIeHUH TEeOMETPUUYECKHUX 3ajady, yMEHHUE BBIIBUIaTh M OIPOBEpPrarb TUIOTE3bl HEMOCPEACTBEHHO MCIONb3YIOTCS MpPU  PELICHUM 3ahad
€CTeCTBEHHOHAYYHOTO IIMKJIA, B YACTHOCTU (PU3NYECKUX 3a]1aU.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «l'eoMeTpus» Ha yriyOJEHHOM YpOBHE — pa3BUTHE MHIMBHUIYaJIbHBIX CIOCOOHOCTEH 00yJaromuxcs
IpY U3Y4YE€HUHU T€OMETPHH, KaK COCTaBIIAIOLICH npeaMeTHON obnactu «MaremaTuka 1 MHPOpPMATHKay yepe3 obecriedeHre BO3MOKHOCTH MTPUOOpETeHUs
U UCHOJb30BaHUS Oojiee TIIIYOOKHX TE€OMETPUUYECKUX 3HAaHUW W JeHCTBUHM, CcHEU(PUUHBIX TE€OMETPUH, U HEOOXOAMMBIX [yl YCHELIHOrOo
npodecCuoHaIBLHOr0 00pa30BaHus, CBI3aHHOIO C UCIOJIb30BAHUEM MATEMaTHKH.

[TpropuTeTHEIMU 33JJauaMH Kypca T€OMETPHH Ha YrITyOIEHHOM YPOBHE, PACHIMPSIONIMMU M YCHIUBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SIBIISIFOTCS:

® pacCUIMpPEHUE MPEJCTaBICHHS O TEOMETPUU KaK 4YacTU MUPOBOM KYJIbTYpbl U (POPMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM
MHUPOM;

¢ popMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O BAKHEMIIMX MaTEeMAaTHYECKUX MOJENSX, MO3BOJSIOIIMX OIMUCHIBATh U
U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIEro MUPa; 3HAaHUE MOHATUIHOrO amnmnapara 1o pasjerny «CTepeoMeTpus» MIKOJIbHOTO Kypca T€OMETPUN;

¢ popMupoBaHUE YMEHHS BJIAI€Th OCHOBHBIMH MOHATHSIMHU O MPOCTPAHCTBEHHBIX (DUT'Ypax M UX OCHOBHBIMM CBOIMCTBaMU; 3HaHHE TeopeM, (HopMyI
Y YMEHHUE UX MIPUMEHSTh; YMEHHMsI I0Ka3bIBaTh TEOPEMBI M HAXOJAUTh HECTaHIapTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

e (opMHpOBaHHE YMEHHUS DPACIO3HABAaTh Ha 4YepTekaX, MOJENIAX M B PEaIbHOM MHpPE MHOTOIpAaHHMKM M Tejla BPALIeHMs; KOHCTPYHPOBATh
TEOMETPUUECKHUE MOJIETIH;

¢ popMupoBaHUE IMOHMMAHHUS BO3MOXKHOCTH aKCHOMAaTHMYECKOI'O TIOCTPOEHHS MAaTeMaTHYeCKUX TEeOpHid; (OopMHpOBaHUE IMOHUMAHUS POJIH
AKCHOMAaTHKU MPU IPOBEICHUM PaCCYXKICHUI;

¢ popMupoBaHUEe yMEHHUS BIaJeTh METOJAMU JI0OKA3aTeNbCTB W aJITOPUTMOB pEIIEHUS; YMEHUS MX MPHUMEHATh, MPOBOAMTH JIOKa3aTeIbHbIE
paccyXIeHUs B XO/I€ PEUICHUs] CTEPEOMETPUUECKUX 3a/1au U 33/1a4 C MPaKTHYECKUM cojepkaHueM; (POpMUpPOBaHHE MPEICTABICHUS O HEOOXOAMMOCTH
JI0Ka3aTeNbCTB MPU 0OOCHOBAaHUU MAaTEeMAaTUYECKUX YTBEPKICHHUM U PO aKCUOMATUKH B MIPOBEICHUU JAETYKTUBHBIX PACCYKICHUM;

®pa3BUTHE M COBEPILIECHCTBOBAaHME HHTEIUIEKTYaJIbHBIX UM TBOPYECKUX CIIOCOOHOCTEH O0O0ydaloIMXcsi, I03HABAaTEIbHOW aKTUBHOCTH,
MCCJIEOBATENbCKUX YMEHUMN, KpHTUYHOCTH MBILUIEHUS, UHTEPECA K U3YUYEHUIO T€OMETPUH;

e popmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU: YMEHHUS paclo3HaBaTh MPOSBICHHUS T'€OMETPUUYECKUX IOHSATHM,
O00BEKTOB M 3aKOHOMEPHOCTEH B pEajbHBIX KM3HEHHBIX CUTYAlUsX M MPHU U3YYCHUM APYIHX Y4YEOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, MOAECIMPOBAHNS PEATIBHBIX CUTYalUi, UCCIEI0BAaHUS IOCTPOESHHBIX MOJIEIEH, MHTEPIIPETALIMY [TOJIYyYEHHBIX PE3YJIbTATOB.

OcHoBHbIE conepkarenbHble TMHUM Kypca «I'eomerpum» B 10—11 knaccax: «lIpsmble M IUIOCKOCTH B IPOCTPAHCTBE», «MHOTOrpaHHUKNY,



«Tena BpameHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBE», «J[BUKEHHUS B IPOCTPAHCTBEN.

ChopmynupoBanHoe B DefepaqibHOM TOCYJAPCTBEHHOM OOpa30BaTEIbPHOM CTaHAApTE CpeAHEero oOmiero oOpa3oBaHHs TpPeOOBAHHE «YMETh
OTIEpUPOBATH MOHATHIMIY, PEJICBAHTHBIX T'€OMETPUU Ha yriryonéHHOM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEPIKATEIbHBIM
JUHHUSAM y4eOHOTO Kypca, a GOpMUPOBAHUE JIOTHUECKUX YMEHUHN pacipenensieTcss He TOJIBKO MO COAEPKATeIbHBIM JTHHHSIM, HO M TI0 ToJlaM O0ydYeHUsI.
Conepxanrie 00pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM OCBOCHHUs lIpumMepHoil pabodeil mporpammbl, pacrnpeaenEHHBIM MO TOAaM
00y4deHus1, CTPYKTYPUPOBAHO TaKUM 00Pa30M, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUIHAILHBIM BOTIPOCaM O0yYarolrecs: o0pamaiich HEOJHOKPATHO. DTO
MO3BOJIIET OPraHHU30BaTh OBJIAJICHHE T'€OMETPUYECKUMHU TMOHATUSMU M HABBIKAMHU IOCJIEIOBATeNIbHO U MOCTYMATENbHO, C COOJIOJCHHEM MPHHIIMUIIA
MIPEEeMCTBEHHOCTH, a HOBbIC 3HAHUS BKIIOYATh B OOIIYIO0 CHCTEMY Fr€OMETPUYECKUX MPEACTaBICHUN 00yJaromuxcs, paclupss U yriuyounss e€, oopasys
MPOYHBIE MHOKECTBEHHBIE CBS3H.

[lepexon K U3y4eHHUIO0 TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MMO3BOJISET:

— co3aarh ycioBusa ans quddepeHnnanud o0y4eHusl, IOCTPOSHUS MHAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOTpaMM; OOECHEUUTh YIIIyONEHHOE
W3YYCHUE TeOMETPUH KaK COCTaBISIONICH y4eOHOro mpeaMera
«Maremartuka,

— MOJITOTOBUTH OOYYAIONIUXCS K MPOJODKCHHUIO M3yYeHHUS MaTEeMAaTHKU C y4€ToM BbIOOpa Oymymiernpodeccuu, odbecreunBast
MIPEEMCTBEHHOCTh MEXIY OOIINUM U TIPO(ECCHOHATLHBIM 00pa30BaHUEM.

[Inanupyemble npeagMeTHbIE Pe3yabTAThI
OcBoeHnne yuebHOro kypca «l'eoMeTpus» JOKHO 00eCIeYnBaTh JOCTHKEHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:

e (CB00OAHO ONMEpUPOBATH OCHOBHBIMU MOHSATHSAMHU CTEPEOMETPHUH MPU PELICHUH 33/1a4 U MPOBEICHUNMAaTEMaTHUYECKUX PACCYKICHUI.

e [IpuMeHATH aKCMOMBI CTEPEOMETPHUU U CIIEICTBHS U3 HUX IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

e KnaccupunupoBaTh B3aUMHOE PacIioioKEHHE MPSAMBIX B MPOCTPAHCTBE; MIOCKOCTEH B MPOCTPAHCTBE;MPSIMBIX U IMJIOCKOCTEH B IPOCTPAHCTBE.

e  CBOOOAHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C YTJIaMHU B IPOCTPAHCTBE: MEXKY MPSIMBIMHU BIPOCTPAHCTBE; MEXK1Y MPSIMOI U MIIOCKOCTHIO.

e  (CB0O0OAHO OMEpUPOBATh MOHATHIMM, CBSI3AHHBIMH C MHOTOTPAaHHUKAMH.

e (CB0OOOAHO pacro3HaBaThb OCHOBHBIE BUIBI MHOTOTPAHHUKOB (MpU3Ma, MUpaMUAA, MPSIMOYrojbHbIHNIapanenenunes, Kyo).

e KnaccuduuupoBarb MHOTOTpaHHHUKH, BHIOMpPAsi OCHOBAHUS JJ1s KJIacCU(UKALINH.

e  (CB0O0OOJHO ONEpUPOBATh NOHATHIMM, CBI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTBIO.

e  BrImonHATH NapajuieabHOE, [IEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHNE (PUTYP Ha MIOCKOCTh;BBIMOIHATh N300paxeH!sl PUTyp Ha TUIOCKOCTH.

e CTpouTh CEYCHUSI MHOTOTPAHHUKOB PA3THYHBIMH METO/IaMH, BBIMOJIHATH (BBIHOCHBIC) IUIOCKHE YSPTEIKMHU3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJ] CBEpXY, COOKY, CHH3Y.
e  BpIUUCIATH MIOIMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MHUpaMHUa), TECOMETPUUECKUX TeN CIPUMEHEHUEM (OopMYyII.

e (CB000AHO OnEpUPOBATh MOHITUSIMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CHUMMETPHH;IIEHTP, OCh U IJIOCKOCTh CUMMETPUHU



burypsi.

e  (CB00OIHO ONIEPHPOBATH MOHSATUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOPAMHATAM B IIPOCTPAHCTBE.

e  BpInosHATH IEWCTBUA HAJl BEKTOPAMU.

e Pemarp 3a1aun Ha J10Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHUM M HAXOXJIECHHE N'e€OMETPUYECKHX BEJIMYUH, MPUMEHSS U3BECTHBIE METO/bI MpHU
pPELICHNH MaTeMaTUYECKUX 3a]1a4 MTOBBILIEHHOTO U BBICOKOT'O YPOBHS CJI0KHOCTH.

e [IpumeHATh IpOCTEHIINE TPOTPAMMHBIE CPEACTBA U AJICKTPOHHO-KOMMYHHKAIITMOHHBIE CUCTEMBI IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay.

e lI3BnekaTh, IPeoOpPa3OBLIBATh U HHTEPIIPETHPOBATh HHPOPMAITUIO O MPOCTPAHCTBEHHBIX TE€OMETPUUICCKUX PUTYpax, MPEACTABICHHYIO Ha YepTexax
Y PUCYHKaX.

e [IpumeHATH MOJYYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH U AHAJIM3UPOBATh PEAIbHBIE CUTyallMHd, IPUMEHATh U3YYEHHBIE MOHATHUS B MPOLIECCE
MOKCKAa PpEUICHUS MaTeMaTU4ecku CGHOPMYIUPOBAHHON MPOOJIEMBbI, MOJEIHUPOBATH pEANbHbIC CHUTYAllMd Ha S3bIKE T'€OMETPHUH, HCCIEeNI0BaTh
MOCTPOEHHBIE MOJICJIM C MCIOJb30BaHUEM T'€OMETPUYCCKUX IMOHATHA W TEOpEM, alllapara ajareOpbl; peliaTh MPaKTHYSCKUE 3a]adyM, CBSI3aHHBIE C
HaXO0XJEHUEM T'€OMETPUYECKUX BEIIMYMH.

° Nmeth MMpeaACTaBJICHUA 00 OCHOBHEIX dTaIax Pa3sBUTHA rCOMCTPHUU KaK COCTaBHOM YacCTH (bYHIlaMeHTa PasBUTUA TEXHOJIOTHiA.

COJAEPKAHUE YYEBHOI'O KYPCA

[IpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, mpsimMasi, MIOCKOCTb, MPOCTPaHCTBO. IloHsATHE 00 akCMOMAaTHYeCKOM MOCTPOEHUHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnonokeHwe MpsMBIX B IPOCTPAHCTBE: IEpPECEKaroIIMecs, MapajulelIbHble M CKpemuBaromuecs npsaMble. [Ipnusnaku
CKpEIIMBAIOIIUXCS MpsMbIX. [lapanienbHOCTh MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapajulesibHbIE NMPSMbIE B MPOCTPAHCTBE; MAPAIIIEIBHOCTh TPEX
OpSIMBIX; NApajuIeTbHOCTh MpsAMON M IUIOocKOCTH. [lapannenbHoe W LEHTpaJbHOE NPOEKTUpOBaHUE, u300paxeHue ¢uryp. OCHOBHbIE CBOMCTBa
napajuleIbHOrO MpoeKTUpoBaHus. M300paxkenue guryp B mapajielbHON MPOEKUUU. YTJIbl C COHANpPABICHHBIMU CTOPOHAMU; YTOJI MEXAY MPSIMBIMU B
npoctpaHcTBe. [lapannenbHOCTh MIOCKOCTEH: MapalljiesibHble IUIOCKOCTH; CBOMCTBA MapajUleNIbHbIX IUIocKocTel. [Ipocreiinine mpocTpaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTU: TETPAdIp, NapaljieNenuIe]]; TOCTPOSHUE CEUCHU.

[leprieHqUKYIAPHOCTD MPSAMOM M IJIOCKOCTHU: MEPIEHIUKYISPHbIE MpPSIMble B IPOCTPAHCTBE, MPSMbIE NapauleIbHble U NEPIEeHIUKYISIPHbIE K
IUIOCKOCTH, IPU3HAK NEPIEHINKYIISIPHOCTH MPSIMON U IIJIOCKOCTH, TEOPEMA O IPSIMOM NEPNEHAUKYJIIPHON MI0CKOCTH. OpTOrOHATIbHOE MPOEKTUPOBAHUE.
[leprienauKyngp M HAKJIOHHBIE: PACCTOSHHE OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM /10 TMJIOCKOCTH, MPOEKIHS (DUTYpbl Ha IIOCKOCTD.
[IeprieHUKYISPHOCTD INIOCKOCTEN: ITPU3HAK NEPICHANKYIIIPHOCTH ABYX IIIIOCKOCTEN. Teopema 0 TpEX NneprneHauKyIIsapax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY MNPSIMOM M IUIOCKOCTBIO; JBYIpPaHHBIM YroJ, JUHEWHBIM yroia ABYIpaHHOTO yria. TpéXrpaHHbld H
MHOTOrpaHHble yriibl. CBOMCTBA IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOMCTBa IIOCKMX M JABYTPaHHBIX YIVIOB TPEXIPAHHOrO yria. Teopemsl
KOCHUHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOIO yria.



MHOrorpaHHuKH

Buasl MHOrorpaHHMKOB; pa3BépTKa MHOTrorpaHHuka. I[Ipu3ma: N-yronbHas mpus3Ma; mpsiMas M HAKJIOHHAS NpPU3MbI, OOKOBas M IOJIHAS
IIOBEPXHOCTh Ipu3Mbl. [lapajyenenunesn, mpsAMOYroJIbHBIA NapajUIeNIeNUIE] U ero cBorcrsa. KparTdailine myTM Ha IOBEPXHOCTHM MHOTOIDAHHMKA.
Teopema Diinepa. [IpoctpancTBenHas Teopema [ludaropa. [Tupamuna: N-yroapHas nupaMuia; MpaBuIbHAS U yceu€HHas nupamuabl. CBolicTBa pedep u
OOKOBBIX I'paHel NpaBWIbHOW Nupamuiabl. [IpaBuibHbIE MHOTOTPAaHHUKHU: IIPAaBUJIbHAs NMpPU3Ma U IpaBUiIbHAs NMUPAMUIQA; MPaBUIbHAS TPEyrojbHas
nupamuia 1 NpaBWIbHBIN TeTpasap;Kky0. [Ipeacrapinenne o npaBUIbHBIX MHOIOIPAaHHUKAX: OKTA3p, TOJEKAdIP U UKOCASP.

Beruucnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHany, yrisl. [lnomans G0KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTU MPSIMON NPU3MBI,
IUIOLIA/lb OCHOBAHMi, TeopemMa 0 OOKOBOIl MOBEPXHOCTU MpsAMOM mpusmsl. [lnomans O0KOBON MOBEPXHOCTU U MOBEPXHOCTH IPABWIBHOM NMUpPAaMUIBL,
TeopeMa O IJIOLIAIN YCEUEHHON TUPaMHU/IBI.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM IPAaBUJIbHBIX MHOIOIpaHHUKOB. CUMMETpHUS B MPaBUJIBHOM MHOIOIPAaHHUKE: CUMMETPUS
napajuieienunea, CAMMETPHSI IPABWIBHBIX IPU3M, CUMMETPHS IPABUIIBHOM ITMPAMHU/IBI.

BexkTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOpP B IPOCTPAHCTBE; HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO BEKTOPA; BEKTOPHI KOJJIMHEAPHBIE, COHAIPABICHHBIE U IPOTUBOIIOIOKHO
HaIpaBJIEHHbIE BEKTOPbl. PaBeHCTBO BEKTOPOB. JlecTBUS ¢ BEKTOpAaMU: CIOKEHHE U BBIUMTAHUE BEKTOPOB; CyMMa HECKOJBKHX BEKTOPOB; YMHO)KEHHE
BekTOopa Ha uucio. CBoiicTBa cioxeHuss BeKTOpoB. CBoicTBa yMHOXEHHS BekTopa Ha uucio. [loHstne komiutanapHble BeKTOpbl. [Ipu3Hak
KOMIUTAHapHOCTU TpEX BeKTOpoB. [IpaBuio napamnenenunena. Teopema o pa3inokKeHUH BEKTOpa MO TPEM HEKOMILIaHApHbBIM BekTopaMm. [IpsimoyronbHas
CUCTeMa KoopauHaT B mpocTpaHcTBe. KoopauHarel BekTopa. CBsi3b MeXAy KOOpAMHATAMU BEKTOpAa M KOOPJIMHATaMH TOYEK. YTOJ MEXKIY BEKTOpPaMH.
CkansipHO€E ITPOU3BENECHNE BEKTOPOB.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

Ha3Banue

pa3nena

(TembI) OcHOBHBIE BUBI 1eATEIbHOCTHYYALMXCH
OcHoBHOE copepKaHue

Kypca

(KoJIH4eCTBO

4acoB)

Beenenne B | OCHOBHBIC IPOCTPAHCTBEHHbIE (PUTYPBI. Omnpenessitb IJIOCKOCTh Kak (uUrypy, B KOTOpPOM

crepeomerp |[loHsaTHS  cTepeoMeTpuun:TOUYKA, PsSIMAasi, IJIOCKOCTbD, | BBIIOJHSIETCS INIAHUMETPUS.

HI0 MPOCTPAHCTBO. Jematb  mpocTeHIIME€  JIOTUYECKHE  BBIBOJBI W3

(23 u) OcHOBHBIENIPAaBUJIa  HU300pa)KEHUS] HAPUCYHKE AKCHOMATHKH IIOCKOCTH.

IUIOCKOCTH, MapajyIebHbIX  IPSIMBIX(OTPE3KOB),
cepeaunsl orpe3ka.lloHAaTHsA: nepecekaromuecs
IUIOCKOCTH,  IIepeceKaroluecs npsmas |
IIJIOCKOCTB, ITOIYIIPOCTPAHCTBO.

MHororpaHHUKH, U300paKEHUE MPOCTEUIITUX
IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLIUX
OOBEKTOB.

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICICTBUS U3 HUX.

CriocoObl 3a1aHus IPSIMBIX U MJIOCKOCTEHN B
IIPOCTPAHCTBE.

O003HaueHUs NPAMBIX U TIOCKOCTEM.

Ceuenus. U300paxkeHue ceueHuit nupaMuipl, Kyoa u
IPU3MBI, KOTOpBIE POXOJAT uepe3 ux peodpa.
N300pakeHue nepecedeHrs NOIyYeHHbIX TNIOCKOCTEH.
PackpammBanue MOCTPOEHHBIX CEYEHUN PA3HBIMU
LBETAMH.

Meron cnenoB s NOCTpOEHUS CCUYCHUM.

CpolicTBa  mepeceyeHuil NPsSMbIX U IIOCKOCTEM.
[TocTpoeHue ceueHnuit B nupamuie, Kyoe no Tpém

[IpuBoauTH IIPUMEPBI peaJIbHBIX 00BEKTOB,
yJIeJIN3aleNd KOTOPBIX SABJISIOTCS AKCUOMBI TEOMETPHUH.
N3y4aTh, NpUMEHATH NPUHIUIIBIIIOCTPOCHUS CEYEHUN.
HUcnoab3oBarh TS [IOCTPOEHUSA
CEYEeHUH  METOX  CJIEeJOB,  METOJ  BHYTPEHHErO
IIPOEKTUPOBAHMUS, METOJI IEPEHOCA CEKYIIEN TIIIOCKOCTH.
Pemare crepeomeTpuueckne 3aJayd: Ha ONPEACIICHUE
BH/IA CEUYCHHS U HAXOXKJICHHUE €T0 IUJIOIIAIH.
AKTyan3upoBath (akTbl U METOJAbl IJIAHUMETPHH,
pENEBAHTHBIE TEME, NPOBOJINUTH AHAIIOTHUU.
Hcnonp30oBaTh Mpu  pelIEHUWM  3aJad  CIEAYIOIIHE
TUTAHUMETPUYECKHE (PaKThl M1 METO/IBI:
Teopembr Dasieca U O NPONOPLHUOHAIBHBIX OTPE3KAX.
ANTOpUTM JIeJIeHHWs OTpe3Ka Ha N pPaBHBIX YacTel.
Teopema MeHnenas.
PaBHOOGIpEHHBIN TPEYTOIBHUK. PaBHOCTOpOHHUI
TPEYrOJAbHUK.  lIpAMOYronapHBIN  TPEYrOJIbHUK.
CBOWCTBO cCpeaHel JHMHUM TpeyrojbHUkKa. (CBOWCTBO
OMCCEKTpPUCHl yria TpeyrojbHuka. CBOWCTBO MelIuaH




ToukaMm Ha p€Opax. Co3aHre BHIHOCHBIX YEPTEXKEHN U
3aMKCh Iar0B IOCTPOECHUSI.

[ToBTOpEHME INTAHUMETPUU.

Teopema O MPONOPLUUOHANBHBIX OTPE3KAX.
[TonoGue TpeyroJbHUKOB. Teopema MeHenas.
Pacuérel B ceUeHUSAX HA BBIHOCHBIX YEPTEkKAX.

Hcropus Pa3BUTHS IUIAHUMETPUHU U CTEPEOMETPHH;

TPEYroJIbHUKA.

[Ipu3Haku mog00us TPEyTrOJLHUKOB.

[Tonydath mpeacTaBiieHUs] 00 OCHOBHBIX dTarax pa3BUTHS
reOMEeTPUU KaK COCTaBHOW 4acTu (hyHIaMEHTa pa3BUTHS
TEXHOJIOTUH

B3aumHoe
pacmoJioxe
HHUE
NPsSIMbIX B
MPOCTPAHCT
Be (6 u)

B3anmHO€E pacnonoKeHHe NPsIMbIX B IPOCTPAHCTBE.
CkperuBaroniyecs MpsIMBIE. [IpuzHaku
CKPEIINBAIOIMINXCATPSIMBIX.

[TapajutenpHple TpsIMBIE B
IIpOCTpaHCTBe. Teopema o CyIeCTBOBAHUU U
€IMHCTBEHHOCTH MIPSIMOU MapajuieIbHON
JAHHOW  NPSMOM, NPOXOASAIIEM  4Yepe3  TOUKY
MPOCTPAHCTBA W HE JIEKAIIEH HA JAHHOW MPSAMOI.
JleMma 0 mepecedeHMM IAPAUIENBHBIX IPSAMBIX

IJI0CKOCTHIO. [TapannensHOCTh Tpex
npsAMbIX. Teopema 0 TpEX mapajuIeIbHBIXITPSMBIX.

Teopema 0
CKPELIMBAOIINXCS NPSIMBIX.

[TapamiensHOe npoexkTrpoBanue. (OCHOBHBIE
CBOICTBA NapaJJIeIIbHOT ONIPOEKTUPOBAHUS.
N3o00pakenne pa3HbIX GUTYpP BIIapauieTbHOM
IIPOCKLINH.

[{enTpanbHast IPOECKLMUS.

Yroan ¢ COHamnpaBiICHHBIMU CTOPOHAMH. YTOI
MEXIYIPSIMBIMHU.
3agauM Ha J10Ka3aTelbCTBO M HCCIIEOBAHMUE,

CBSI3aHHBIC  C
MPOCTPAHCTBE

PaCIIOJIOKCHUEM MMPAMBIX B

Kaaccupuuuposars B3aMMHOE
PAaCIIONIOKEHUE TIPSAMBIX B IMPOCTPAHCTBE, WILIIOCTPUPYS
PUCYHKAMU U MIPUBOJS MPUMEPHI U3 PEATTbHOMN KU3HU.

Jloka3biBaTh TEOpeMy 0
CYLIECTBOBAHUU U €IMHCTBEHHOCTH
MapaJUICIbHOW  NPAMOM, TMPOXOAALIEH dYepe3 TOYKY
IIPOCTPAHCTBA U HE JIXKAILECW HA APYTrOW MPSIMOU; JIEMMY
O TIIEPECEUYECHUU IUIOCKOCTHM JBYMS IAapAJUICIIbHBIMU
IIPSIMBIMU; TEOPEMY O TPEX MAPAIUICIIBHBIX MPSIMBIX.

Jloka3bIBaTh IIPU3HAK
CKPENIUBAIOIINXCS MPAMBIX, TeopeMy 0
CKPEIUBAIOIINXCS MPAMBIX.

Jloka3pIBaTh TEOpPEMY O PAaBEHCTBE YIJOB C
COHAINpPABJICHHBIMU CTOPOHAMH.

OO0DBACHATHD, qTo Ha3bIBACTCS
napajiyieIbHbIM u HEHTPAJIbHBIM

MPOEKTUPOBAHUEM M KAK BBIMOJIHSIETCS MPOEKTUPOBAHUE
¢buryp Ha TIOCKOCTb.

Jloka3bIiBaTh
MPOCKTUPOBAHMS.

N300paxkaTh B mNapauleIbHONW MPOEKIMU pPa3HbIC
reOMEeTpUYECKUEe (PUTypBHI.

Pemartsb CTEPEOMETPUUECKUE
JIOKa3aTEeIbCTBO M MCCIENOBAHUE,
PACIIOJI0KEHUEM MIPSMBIX B IPOCTPAHCTBE.

IIpoBoauTtn JIOKa3aTeNbHbIE PACCYKICHUS

CBOMCTBa rapauieabHOro

3agadn Ha
CBA3aHHBIC C




npu pElIeHUH
F€OMETPUYECKUX  3aJlay, CBS3aHHBIX CO B3aUMHBIM
PaCOJIOKEHUEM MIPSIMBIX BIPOCTPAHCTBE.

CpaBHMBaTbh, AaHAJIM3MPOBATHL M  OLEHUBATH
YTBEPKICHUS C  1EJNbI0  BBISIBJCHUS  JIOTUYECKHU

KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHHM.

MopeanpoBarhb peaibHble CUTyallud, CBS3aHHBIE CO
B3aMMHBIM PACIOJIOKEHUEM NPSIMBIX B MPOCTPAHCTBE, HA
S3bIKE TEOMETPUHU.

UccaenoBath MOCTPOCHHbBIC MOJIeNn C
UCIIOJIb30BAHUEM TE€OMETPUUECKUX TOHITHI U TEOpeM,
arnrmnapara anreopsl, IU(PPOBBIX PECYPCOB.

Hoay4yars npeacraBJ/ieHUue 0
[EHTPAIBHOM TMPOEKTUPOBAHUU U 00 HUCTOPUHU PAOOT MO
TEOPHUH TTEPCIIEKTUBBI

IHapajuiens
HOCTH
NpPSAMBIX U
IUVIOCKOCTEH
B
NPOCTPAHCT

Be
(25 uv)

[TonsTus: MapAJIIETBHOCTD MPSMOU U IUIOCKOCTH
B IIPOCTPAHCTBE.
[Ipu3Hak napajuIeaTbHOCTH MPSAMOW M IUIOCKOCTH.
CBoiiCTBa MAPAIIIENBHOCTUIIPSMON U TNIOCKOCTH.
['eomeTpuyeckne 3ajadyd  Ha BBIYHCICHUE W
JIOKA3aTesIbCTBO, CBSI3aHHBIE C  IAPAJUIEIBHOCTBIO
IPSIMBIX U IJIOCKOCTEW BIPOCTPAHCTBE.
ITocTpoenue CEYECHUS, IIPOXOIAILETO Yepes
JAHHYIOMPSAMYIO Ha YEPTEKE UITAapaIETbHOTO APYTroi
npsmoit. Pacu€r otHomenuii. I lapannensHas
IPOEKLUS, TPUMEHEHUE JJI IOCTPOCHUS CEUYEHUN
Ky0a unapasuienenume/a.
CBoiicTBa mapayienenuIean npu3Mal.
[TapannenbHbie iockocTu. [ Ipu3HakuapamieTbHOCTH
JBYX IIIocKocTed. Teopema onapaiiebHOCTH U
€AVMHCTBEHHOCTH  IUIOCKOCTH,IIPOXOAIICH Yepes
TOYKY, HE IPUHAJIEKALILYIO JAHHOMU
IJIOCKOCTH U ceACcTBUs U3 He€. CBoiicTBa

KaaccupuuupoBars B3auMHOE pACIIOJIOKEHUE
OpsAMOM M TUIOCKOCTH B IPOCTPAHCTBE, NPUBOAS
COOTBETCTBYIOIIME IPUMEPHI U3 PEATIbHOMN KU3HMU.

®opMyIHPOBATH onpeaecHue
MapaJyIeIbHbBIX MIPSIMOM U IIJIOCKOCTH.

Jloka3bIiBaTh IIPU3HAK 0
MapaJUICIbHOCTH  NOPSIMOM M TJIOCKOCTH;
MapaJyIEIbHOCTH IIPSMOU U TNIOCKOCTH.

Pemiarb crepeomMeTpudeCcKHE 3a1add BBIYHCICHHUS H
JI0KA3aTEeNbCTBO, CBSI3aHHBIE C MAPAUIEBbHOCTBIO MPAMBIX
Y IIJIOCKOCTEN B POCTPAHCTBE.

Pemarp, nmpakTHyeckue 3aJaud  HAa  IIOCTPOCHUE
CEUYEHHUI Ha YepTekKaxTeTpasapa U NapajuieIeInIeaa.

Pemars crepeomMeTpuUeCKHE 3a/aud, CBSI3AHHBIE C
MOCTPOECHUEM CEYEHUN IUIOCKOCTBIO.

IIpoBoAUTHL JOTMYECKH KOPPEKTHBIE OKAa3aTEIbHBIE
pacCy X IeHus IIpU PELUICHMH TEeOMETPUYECKHX 3a/1ad
CBSI3aHHBIX CIAPAIIIEIBHOCTBIO INIOCKOCTEN.

CBOICTBA




MapajuieNIbHbIX IJIOCKOCTEN: O MapajuIeIbHOCTH
MPSIMBIX IEPECEUYEHUS TP MIEPECEUCHHUU
JIBYXIIapaJuIeJIbHbIX
TUIOCKOCTEUTPETHEH; 00
OTpe3Kax NapajuIeNbHbIX MPSIMBIX, 3aKIF0YEHHBIX
MEK 1y TapaJJIEIbHBIMU IIJIOCKOCTSIMH; O TIEPECEUEHUN
MPSAMON C ABYMSI  NAPAJUIEIbHBIMU TNIOCKOCTSIMU

CpaBHMBATH U AHAJM3MPOBATH PEAIbHBIC CUTYAIINH,
CBSA3aHHBIE C MMAPAJIETbHOCTBIO MIPSAMOI U IJIOCKOCTH B
IPOCTPAHCTBE; MOACTHPOBATH PEATIbHBIECUTYALINH,
CBSI3aHHBIE C MMAPAIEILHOCTHIO MPSAMOM U IIIOCKOCTH B
IPOCTPAHCTBE, Ha SI3bIKE TEOMETPUU

IHepnenauk
YJISIPHOCTh
NPAMBIX U
IJIOCKOCTEN
B
MPOCTPAHCT
B€

(8 u)

[loBTOpenue: Teopema [ludaropa Ha TJIOCKOCTH,

TPUTOHOMETPHUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaolicTBa KyOa U PSIMOYTOJIBHOTO
napasuleJIeuneaa.
Beluncnenne  aMH  OTpEe3KOB B Kybe U

IPSAMOYTOJIBHOM ITapaJIIENETTUIIEE.
[leprieHIUKYISIPHOCTD IPSIMOM M TIJIOCKOCTH.
[Ipu3HaKNEPIEHAUKYISAPHOCTH PSAMONH
mockoct TeopeMa — OCyIIECTBOBAHUM U
€AUHCTBEHHOCTH MPSIMOU,IPOXOIAIIEH YePE3 TOUKY
IIPOCTPAHCTBA NIEPIEHAUKYJIIPHON K
IJIOCKOCTH. I1110CKOCTH 1 TEpIIEHANKYIISIPHBIE UM
IpsiMasi B MHOIOTPaHHUKAX.
Ilepnienukyssp Y HAKJIOHHAs.
ITocTpoenue neprneHIuKyIspan3 TOYKA Ha NPSIMYIO.
Teopema 0 TpEX  MEPHECHAUKYIISIPAX
(npsimast noOpaTHasi).
Yron Mexay ckpemmBarommmuca npaMbIiMU. [lonck

MEPIICHINKYIIPHBIXTPSIMBIX C MTOMOIIBIO
MEPIICHINKYJIIPHBIX TJIOCKOCTEH
OpTOroHAILHOEMTPOEKTUPOBAHHUE.

IToctpoenue CeUeHHI KyOa, MIPH3MBI,

MIPaBUIIHBHON UPaMUIBI C

MOMOIIBI0 OPTOTOHAJILHOW MPOEKIINH.

CuMmmeTpuss B~ TPOCTPAHCTBE  OTHOCHUTEIIBHO
MJIOCKOCTH.

AKTyanu3upoBaTh (akTl M METOAbl IUIAHUMETPHH,
[PEIICBAHTHBIE TE€M€, IPOBOJUTH AHAJIOTUH.
®opMyIHPOBATH onpeae/JieHus:
NEPIEHINKYJIIPHBIX IIPSAMBIX B
IIPOCTPAHCTBE; ONPEIEICHNUE NPSIMOM, NEPIIEHAUKYIIPHON
K IUTIOCKOCTH.

Jloxka3bIBaTh: JIEMMY 0
NEPIEHINKYJIIPHOCTH IBYX NApPAJUICIIbHBIX MPSAMBIX K
TPETHEU NMPAMON; TEOPEMBI O CBSI3U MEKITY
NapaJuIeIbBHOCTBIO MPSAMBIX U UX NEPIEHAUKYISIPHOCTHIO
K IUIOCKOCTH.

Jloka3bIiBaTh: TEOPEMY, BBIPAKAIOIIYI0  MPU3HAK
NEPHEHAUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH; TEOPEMY O
CYILIECTBOBAHUH " €AMHCTBEHHOCTH IPSAMOi,

MPOXOSIIIEN Yepe3 JAaHHYIO TOUKY U MEPHEHIUKYISIPHOU
K JaHHOU IJIOCKOCTH.

N300paxkaTh B3aUMHO MEPIECHAUKYISIPHBIE MPIMYIO U
MIJIOCKOCTB.

DopMyJMpPOBATL  CBOMCTBO  IMEPIEHAUKYJsSIpa IO
OTHOUIEHHUIO K IIJIOCKOCTH.
IHony4yars NpeacTaBJIeHUe 0 3HAYCHUU

NePHeHANKYIIApa UIsl Apyrux obsacteid Hayku ((pusmka,
SHEPreTHKa, Ja3epHble TEXHOJIOTUH), B PEAIbHOM >KU3HU
(TexHHKa, OKpY’Karolas 00CTaHOBKA).

Jloka3pIBaTh YTBEPKIACHHUs, CBSI3aHHBIE C IPOEKIUEH

OpsIMOMl Ha TUIOCKOCTh, HENEPHNEHIUKYISIPHYIO K HTOU




[Inockocth  cCUMMETPUHA B MHOTOIPAHHUKAX.
[Ipu3Hak neprneHANKYIIPHOCTH NPSIMOM U IIOCKOCTH
Kak ciaeactsuecuMMmerpu.  [IpaBuiibHbIE
MHOTOTPaHHHUKHU

Pacyér paccTtossHMI OT TOYKM JO IUIOCKOCTH.
Croco0Obl  OMYCTUTh TEPICHIUKYISPBI: CUMMETPHS,
CABUI TOYKH M0 MNapauieabHOW mnpsmoi. CaBur mo
HenapauieIbHON MPAMON,U3MEHEHUE PACCTOSTHUAN

MIPSAMOM.

Jloka3pIBaTh TEOpeMy O TpPEX MNEPHEHAMKYISIpax U
TeopeMy 00paTHYIOTeOpeMe O TPEX MEePHEeHIUKYIIpaX.

Hoayuyars NpeAcTaBICHUE 00
OPTOTOHAJIBHOM IPOEKTUPOBAHUMU.

JloKka3bIBaTh TEOPEMY O MPOEKIIMH TOUYKU Ha IIPSIMYIO.

Pemate cTepeOMETpUYECKME 3a/1ayd, CBSI3aHHBIE C
NEPIEHANKYJIIPHOCTBIO IIPSMOM U INIOCKOCTH.

Pemate  npukiazHele  3aJayd, — CBS3aHHBIE C
HAaXO0KJICHUEM I'€OMETPUYECKUX BEIUYUH.

Pemiatb cTepeoMeTpHYECKHE 3a1aud, CBA3AHHBIE C
IIPUMEHEHUEM TEOpPEMBI O TpPEX NEPIEHIUKYJIApaXx,
HAaXO0KJICHUEM PAaCCTOSHUM, IOCTPOECHUEM ITPOEKIIHHM.

CpaBHUBATBH M AHAJIU3UPOBATH YTBEPKICHUS C LEIBIO
BBISIBJICHUS JIOTUYECKM KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXJIeHUN.

AHaJIM3MPOBATH U MOAEIMPOBATH HA SA3bIKE TEOMETPUN
peanbHbIe CUTYyaluH, CBSI3aHHBIC c
NIEPIECHINKYJIIPHOCTBIO IpSAMON 51 IIJIOCKOCTH;
UCCJIEI0BATh TOCTPOEHHBIE MOJENH, B TOM YHUCJIE U C
MCIIOJIb30BAHUEM allapaTa ajreopbl

Yriaol n
paccrosiHusi
(16 9)

[IoBTOpEHNME: Yroy MEXAy NPSIMBIMU HA INIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIEHOM
TPEYTOJILHUKE, TEOPEMA KOCHHYCOB.

[loBTOpeHue: yrom Mexay CKpELMBAOMIMMUC
IPSAMBIMUB IIPOCTPAHCTBE.
I'eomeTpuueckue METOAbl  BBIYNCIICHUS
MEXIyIIPAMBIMA B MHOTOI'PAaHHUKAX.

JByrpanusbIi yros. CBOMCTBO JMHEHHBIX
YTJIOB IBYTPAHHOIO yIJja.

[lepneHIUKyYIISIpHBIE MIJIOCKOCTH.

CBolicTBa B3aMMHONIEPIICHIUKYIISIPHBIX IIIIOCKOCTEH.
[ Tpu3HaKnepneH IUKYIIPHOCTH INIOCKOCTEM;

yria

AKTyaJau3upoBatb (GakThl U METOJbI IJIAHUMETPUH,
pEeJIEBaHTHBIE TEME, POBOIUTH AHAJIOTHH.

DopMyJUPOBATH ONpeAeeHrEe ABYTPAHHOTO
yTiIa.

Jloka3bIBaTh CBOWCTBO PAaBEHCTBA BCEX JIMHEWHBIX
YIJIOB IBYTPAHHOIO yTJIA.

Knacenpuuuposars JIBYTpPAHHBIE YIJIbI B
3aBHCUMOCTH OT UX I'PaIyCHOU MEPBHI.

DopMyJIUPOBATH OnpeAeeHue B3aMMHO
NEPIEHINKYJIPHBIX INIOCKOCTEM.

Jloka3bIBaTh TEOpeEMY 0 MIPU3HAKE

NEPHEHAUKYJIIPHOCTH JIBYX INIOCKOCTEM.




TeopeMa 0 IPSIMOM NEepECeUYEHUs
IJIOCKOCTEN MEPIIEHANKYIISIPHBIX
IIJIOCKOCTH.

[IpsiMmoyroJibHBIN Napaienenunesn; Kyo;
U3MEPEHUS, CBOMCTBAIPSIMOYTOJIBHOTO
napasuieJIenuneaa. Teopema 0 JIaroHaJIx
IIPSAMOYTOJIBHOTO MAapAJIIEENUIIEa U CIEACTBUE W3
HEE.

CrepeoMeTpuueckue Y TPUKIAJAHBIE 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACTIOJIOKEHUEM TPAMBIX U
IIJIOCKOCTH.

[ToBTOpEHME: CKPEIIMBAIOLINECS TIPSAMBIE,
MapajuieJibHblEe  IUIOCKOCTH  BCTaHJIAPTHBIX
MHOTOIPaHHHUKAX.

[Tapa napamienbHBIXIIIOCKOCTEN Ha
CKPEIIUBAIOLINXCS MIPSAMBIX, PACCTOSTHUE  MEXIY
CKPEIIMBAKOIIUMUCS MPSIMBIMUB MPOCTBIX CUTYALUSX.

OnyckaHue nepneHaIuKyasipoB, BEIYUCICHUE
PACCTOSTHUM OT TOYKHU 10 TOYKH; IIPSIMOM;INIOCKOCTH.

JBYX
TPEThEN

Brruncnenue paccTosIHUM MEXIY
CKPCIIMBAIOMIMMUCA  MNPAMBIMM  C  TIOMOIIBIO
MEPIECHINKYJIAPHON IUIOCKOCTH.

TpéxrpanHbiii yIrojl, HEpaBeHCTBA  JUIA
TPEXTPAaHHBIX YTJIOB.

Teopema [Tudaropa, TeopemMbl KOCUHYCOB U

CHHYCOB JUIA TPEXTPAaHHOTO  yria. JIEMEHTHI
cheprdecKol TEOMETPHH: T'€OJIe3UYCCKUE JTMHUM Ha
3emiie

dopmyaupoBaTh CciejAcTBUE (M3 MpU3HAKA) O
NEPIICHIUKYIIPHOCTH TUTOCKOCTH, KOTOpast
NEPICHINKYIIApHA TMPSMOM, TIO KOTOPOW IepeceKaroTcs
JIBE TUIOCKOCTH, 3TH IJIOCKOCTSIM.

Jloka3bIBaTh YTBEPKACHHUS O €T0 CBOMCTBAX; TEOPEMY
W CJICJICTBHE U3 HEE O AUATOHATSAX  IPSIMOYTOJIBHOTO
napasuieJenumnena.

Pemath crepeoMeTpuUecKHe 3aJavM, CBSI3aHHBIE C
NEPICHANKYIIPHOCTD MPSIMBIXH TUIOCKOCTEH,

UCTIONB3YsA TUTAHUMETpU4YecKne (PakTel u
METO/IBI.

IIpoBoaAUTHL JIOTMYECKH KOPPEKTHBIE OKAa3aTelIbHbIE
pacCyKJieHus TIpU pEIIEHUHW TEeOMETPUYECKUX 3ajad,
CBSI3aHHBIX C MEPIEHANKYIIPHOCTHIO IJIOCKOCTEH.

AHAIM3UPOBATL M  MOAEJMPOBATH Ha  S3bIKE
T€OMETPUM  peajbHbIE€  CHUTyalldd,  CBS3aHHBIE  C
NEPHEHAUKYIIPHOCTHIO MPSMBIX U TJIOCKOCTEH.

HccnenoBath MOCTPOSHHBIE MOJIETH, B TOM YHCIIE U C
MCTIOJIb30BAaHUEM armapaTa anreOpbl.

Pemath npukiiagHbie 3a1a4d,CBSI3aHHBIC C
HAXO0XJICHUEMI€OMETPHUICCKUX BEITMYNH




MmHororpa Cucremarnszanus 3HaHUN: MHOTOTPaHHHK M €ro PabGoraTh ¢ yueOHUKOM: 3a]1aBaTh BONPOCHI, JI€JaTh
HHUKH DJIEMEHTHI. 3aME€4YaHNs, KOMMEHTapUHu.
(7 a) IIupamupa.  Buasl  nupamua.  IlpaBuibHas AHAJIU3UPOBATH PELICHUE 3a1a4H.
ApaMHU/JIa. PucoBarb BBINIYKJIBIE MHOTOTPAaHHUKU C 3aJaHHBIMU
[Ipu3ma. [Ipsamas U HAKJIOHHAasi ~ TPU3MBI. | CBOWCTBAMH; BOCCTAHABJIMBATH OOIIMA BUJl BBITYKIOTO
[IpaBunbHas npusma. [Ipamonnapauienenune, MHOT'OI'PaHHHUKA I10 JIByM €ro IPOEKIUSAM.
MPSIMOYTOJIbHBIN Mapasuiesienumnes, Kyo. Jloka3bIBaTh CBOMCTBA BBITYKJIOTO MHOTOTPAHHUKA.
Belmykinple MHOrorpaHHukd. Teopema Oiisiepa  PucoBaTh BBINYKIBIE MHOTOTPAHHMKH C  Pa3HOU
[IpaBrIIbHBIEN MTOITYNIPABUIBHBIEMHOTOTPAHHUKH )70 (5010): 107 XapaKTEPUCTUKOM; UCCJIe0BATH
BO3MOYKHOCTH TIOJIyYEHUs] pe3ysibTara MpU BapbUPOBAHUU
JTAHHBIX.
Jloka3bIBaTh CBOWCTBA [PABUJIBHBIX
MHOTOTPaHHHUKOB. IlianupoBaTh TOCTPOCHHUE
MPaBUJIBHBIX MHOTOTPAHHUKOB HA MOBEPXHOCTIX NPYTUX
MIPaBUJILHBIXMHOTOTPAaHHHUKOB
BekTopbr B | [lonsarue BEKTOpa Ha IJIOCKOCTH W B AKTyaliu3upoBaTh (akThl M METOJIbI
npocTpancT | IPOCTPAHCTBE. IJIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOAUTH AHAJIOTHH.
Be CyMMa U pa3HOCTHBEKTOPOB, IMPABUIIO OnepupoBaTh NOHATUAMM: BEKTOP HAIJIOCKOCTHU U B
(12 uv) napajjelienuinesa, yMHOXEHHE BEKTOpa Ha YHCIIO, | IPOCTPAHCTBE; KOMILIAHAPHBIE BEKTOPBI.

pasiokeHue BeKTopa Mo 0a3ucy TpEX BEKTOPOB, HE
JEKAIMUX B OJHOM IUIOCKOCTH.

CkansipHO€ IPOU3BENCHUE, BBIUMCICHUE YTIIA MEXIY
BEKTOPAaMU B ITPOCTPAHCTBE.

IIpocrenmue 3anaum cCBEKTOpaMu

[IpuBoauThIpUMEPHI PU3NUECKUX BEKTOPHBIX BEIMYUH.
OcBauBaTh  TpaBWwIa  BBINOJIHEHUS JCHCTBUN
CIOXKEHUS U BBIUUTAHUS BEKTOPOB, YMHOXKECHUS
BEKTOpa Ha YUCJIO.

Jloka3biBaThH
BEKTOPOB.

Jloka3bIBATh TEOPEMY O Pa3JI0KEHHUH JIFOOOT0 BEKTOpa
10 TPEM JIAaHHBIMHEKOMIUIAHAPHBIM BEKTOpPaM.

IIpumensiTb  mpaBWiIa  BBIIOJIHEHHUS  JACHUCTBUU
CJIOKEHHSI UM BBIYUTAHUSA BEKTOPOB, YMHOXEHUSI BEKTOpA
Ha YHCJIO MPU PELICHUH 33]1a4.

HaxoanTh xoOpAuMHATBI BEKTOpa B JaHHOM Oa3uce u
CTPOUTH BEKTOP IO €ro KOOPJINHATAM.

BcnoMHUTB OmpeneneHrne CKaIIPHOIO YMHOXKEHHS U

NPU3HAK  KOMIUIAHAPHOCTH  TPEX




€ro CBOMCTBA. BBIYHCIATE € NOMOLIBI CKAJISIPHOTO
YMHOXEHUS [JIMHBI BEKTOPOB, VYIJIBI MEXIY HUMH,
YCTaHaBJINBATh MEPIIEHAUKYJIIPHOCTEBEKTOPOB.
AHAJIU3UPOBATH U MOACJIHUPOBATH HA A3BIKE TEOMETPUH
peanbHbIe CUTyalluH, CBA3aHHbIE C (U3UUECKUMU
BEKTOPHBIMH BEJIMUMHAMH.

Hcnoab30BaTh 0pu  PENICHUM 33]1a4,CBSI3aHHBIX C
BEKTOpPaMH B MPOCTPAHCTBE,

TJIAHUMETPHICCKIE (PaKThl U METOJIbI

IHoBTOpEeHHU
€,
o0o0menue
7|
CHCTEMaTH3
anus
3Hanmii (5

4)

51

CeueHnus MHOT'OTPaHHUKOB: CTaHJapTHBIC
MHOTOTPAaHHUKH, METOJ[  CJIeJIOB, CTaHJapTHHIC
IJIOCKOCTH, nepeceyeHus MIPAMBIX
IJIOCKOCTEH

[TapajutenpHble MPSMBIE U TUIOCKOCTH:
napaJuiebHbIE CEYEHUs, PACUET OTHOLLECHUM, YTJIbI
MEXIY CKPEIIMBAOIIMMHUCS MPSIMBIMU.

[lepneHAUKYIISIpHBIE TIPSIMBIE Y TUIOCKOCTH:

CTaHJAPTHBIE MapbINEPIICHINKYIISIPHBIX

IIJIOCKOCTEN 151 MPSIMBIX,

CUMMETPUHU MHOTOIPAHHUKOB,TEOPEM O

TPEXIMEPIEHIUKYISIPaX, BBIUUCICHUS JIJIMH B

MHOTOIpaHHHUKaX

CB0001HO omepUpPoOBaTH MOHATHUSMHU: OTOOPAKECHUE
OpOCTpaHCTBa Ha ce0s, JBWKEHHUE MPOCTPAHCTBA,
LHEHTpaJdbHas, OCeBas M 3€pPKaJlbHasT CHUMMETPUHU,
napaJiieIbHBINA MEPEHOC; PABEHCTBO U 1Mo100ue Guryp.

Jloka3pIBaTh YTBEPKIEHUS O TOM, UTO IIEHTpalbHAasi,
oceBas M 3€pKajdbHasg CUMMETPUH, [ApAIIICITbHBIN
NEPEHOC  SBJSIOTCS  JIBUKCHUSAMM. BoInoJHATH
npeoOpa3zoBaHus MOA0OHS.

OnepupoBaTh NOHATHAMM: TIpsiMasi U chepa Diinepa.

PemaThp reomeTpuyeckue 3alayd C MCHOJIb30BAHHEM
JIBIKCHUH.

HUcnoab3oBaTh 1pu  pEIICHUH 3ajad  JIBUKCHUS
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBATL U AQHAJU3UPOBATH YTBEPXKICHUS C
IEIbI0  BBISABJICHUS  JIOTMYECKU  KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKACHUM.

HccaenoBath NOCTPOCHHBIE MOJIEIH.

Hcnoan3oBath nugpoBbie pecypchl




IMoypounoe niaanupoBanue 'EOMETPUS, 10 knacc(34 B Henesnto, 34 yueOHbIX Heeau, HTOro — 102 u)

Ne ama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeoMeTpuio -234

1 1 neoena OcHoBHBbIE ITpaBUIIa U300paKEHMsI HA PUCYHKE IUIOCKOCTH, apAJUIEIbHBIX IPAMbIX (OTPE3KOB), CEPENNHBI OTPE3Ka.

2 [ToHsTHS CTEepeOMeTpUU: TOUKA, IPSIMast, IIIOCKOCTh, IPOCTpaHCcTBO. OCHOBHBIE
IIpaBUJIa N300pa’KEHUS HAa PUCYHKE IUIOCKOCTH, NapajlIeNIbHbIX MPSAMBIX(OTPE3KOB), CEPEIUHBI OTPE3KA.

3 [TonsTHs: nepecekarouIrecs MI0CKOCTH, IEPECEKAOIIUECS NPAMasi U INIOCKOCTh; MOJIYIIPOCTPAHCTBO.

4 2 Heodensn [TonsTHs: nepeceKkarourecs MI0CKOCTH, IEPECEKAIOIUECs NPpsAMas U INIOCKOCTh; MOJIYIIPOCTPAHCTBO.

5 MHororpaHHMKH, 1300paXKeHHe MPOCTEUIINX IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIUX OOBEKTOB.

6 MHOTrorpaHHHKH, H300paKEHUE MTPOCTEUIITNX MPOCTPAHCTBEHHBIX (HUTYpP, HECYIIECTBYIOIINX O0BEKTOB.

7 3 neoenn AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIEICTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUU U MIEPBBIE CIECICTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH U NIEpBbIe ClieACTBUS U3 HUX. CIOCOOBI 331aHNUs MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs NPSMBIX U IIJIOCKOCTEH.

10 4 neoens N300pakeHne ceueHni mupamMuibl, KyOa 1 MpU3Mbl, KOTOpBIE MPOXOIAT Yepe3 ux pedpa. M300paxeHue nepeceueHust
IIOJIYYEHHBIX TNIOCKOCTEN. PacKkpalmBaHNENOCTPOEHHBIX CEYEHNI Pa3HbIMU [IBETAMHU.

11 N300pakeHne ceueHni mupaMuabl, Kyoa ¥ IpU3Mbl, KOTOpPBIE MPOXOJIAT Yepe3 ux pedpa. M3o0paxeHue nepeceueHust
MIOJIYYEHHBIX TIOCKOCTEN. PacKkpallnBaHMENOCTPOEHHBIX CEYEHNI Pa3HbIMU [IBETAMHU.

12 N300parkeHne ceueHni mupaMubl, Kyda 1 pU3Mbl, KOTOpBIE IPOXOIAT Yepe3 uxpedpa. M3ob0paxenue nepecedeHus
IIOJIYYEHHBIX IJIOCKOCTEN. PackpalinBaHne NOCTPOEHHBIX CEUEHUH pPa3HbIMU LIBETAMHU.

13 S neoenn N300parkeHne ceueHni mupaMuibl, KyOa U pu3Mbl, KOTOpBIE MPOXOIAT Yepe3 ux pedpa. M300paxenue nepeceueHust
IIOJIyYE€HHBIX TNIOCKOCTEN. PackpalinBaHNENOCTPOEHHBIX CEYEHUH pa3HbIMM LIBETAMHU.

14 Merton cneqoB sl TOCTPOSHUS CEUCHUH.

15 Meton cnenoB A nocTpoeHus ceueHuil. CBoiCcTBa NepeceueHuil NPsSMbIX U INIOCKOCTEH.




16 6 Hedensn Meroa cnenoB Juisi HocTpoeHus ceueHuit. CBOMCTBA epeceueHUi MPSMbIX U MII0OCKOCTEH.

17 [TocTpoenue ceueHuit B nupamuie, Kyoe rmo TpeM Toukam Ha pedpax. CozaHue BEBIHOCHBIX YePTEXKeH U 3aluch aroB
IIOCTPOCHHS.

18 [TocTpoeHne ceueHuii B mupamuie, Kyoe mo TpeM ToukaM Ha pedpax. Co3JaHNeBBIHOCHBIX YEPTEKEH U 3aITUCh 1I1aroB
IIOCTPOCHHS.

19 7 Heoensn [Toctpoenue ceuenuii B mupamue, Kyoe mo TpeM ToukaMm Ha pedpax. CoziaHue BRIHOCHBIX YEPTEXkKeil U 3aIluCh 111aroB
IIOCTPOEHHUSI.

20 ITocTpoenue ceuenuii B nupamuie, Kyoe 1o TpeM Toukam Ha pedpax. CozlaHue BEBIHOCHBIX YePTEXKeH U 3alucCh 11aroB
IIOCTPOEHHUS.

21 [ToBTOpEHUE TUTAHUMETPUH: TEOpEMa O IPOMOPIHUOHATBHBIX 0Tpe3Kax. [logobue TpeyroabsHUKOB.

22 8 nHeoensn IToBTOpEeHUEe nnanumerpun: Teopema Menenas. PacueTsl B ce4eHUAX Ha BBIHOCHBIX YepTexax. Mcropus passutus
IUTAHUMETPUH U CTEPEOMETPUH.

23 KonTtposabHnas padora Nel «Akcuombl crepeomeTpuu. CedeHus»

B3anMHoe pacnosio:keHue NPAMbBIX B IPOCTPAHCTBE — 64

24 B3aumnoe pacriosnoxenue npsmMbix B mpoctpanctse. CkperyBatonyecs npsimble. [[pu3Haku cKpenuBarommxcs NpsMblX.
[TapannenpHblie IpsiMBbIE B IPOCTPAHCTBE.

25 9 neoens Teopema 0 CyI1eCTBOBaHUHN U €AMHCTBEHHOCTH IPSIMOMN ITApajuIeIbHON JAHHOW MPSAMOM, IPOXOIAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOUNIPSMOMN. JIemma 0 nepecedeHnH napajlyiesIbHbIX IPSIMBIX IUIOCKOCTBIO.

26 [TapannensHOCTh TpeX NpsAMbIX. Teopema o Tpex napajuieabHbIX IpSIMbIX. Teopema 0 CKpelBaroIXcs IPsIMbIX.

27 [TapannensHoe nmpoexkTrpoBanue. OCHOBHbIE CBOMCTBA MapajlieIbHOrO MpoeKTHpoBaHus. M300paxeHue pasHbIx GuUryp B
NapajuIeIbHON TPOEKIUH.

28 10 lenTpanpHas npoeKus. YToil ¢ COHANPaBICHHBIMU CTOPOHAMU. YTOJ MEXAY NPSIMbIMHU.

Heodens
29 3aaun Ha J0Ka3aTeJIbCTBO U UCCIIEIOBAHKE, CBA3aHHbIE C PACIIONOKEHUEMIIPSIMBIX B IIPOCTPAHCTBE.
ITapajuieJJbHOCTH NPSIMBIX M IIJIOCKOCTEH B IPOCTPaHCTBe — 84

30 [TonsATHA: MapauIeTbHOCTh NPSAMOM U IIJIOCKOCTH B MPOCTpaHCcTBE. [Ipu3Hak mapajuieabHOCTH NPAMOU U IIIOCKOCTH. CBOMCTBA
[apaJuIeIbHOCTH MPSIMON UIIJIOCKOCTH.

31 11 I'eomeTprueckue 3aa4n Ha BBIYMCIEHUE U JOKA3aTENbCTBO, CBA3aHHBIE C MAPAIIEIBHOCTBIO MPSAMBIX U INIOCKOCTEN B

HeOens MIPOCTPAHCTBE.
32 ITocTpoeHue ceyeHus, IPOXOAAILErO Yepe3 JAHHYIO IIPSIMYIO Ha YEPTEXKE U MapajuIeIbHOrO Apyrou npsMmou. Pacyer

OTHOIIIEHUHN.




33

[TapannenpHas mpoeKuus, IPUMEHEHUE I IOCTPOCHUS cedeHni Ky0a 1 napanenenunena. CBOHCTBa napaienenunena u
IIPU3MBL.

34 12 [TapannenpHblie miockoctu. IIpu3Haky nmapamieaIbHOCTH ABYX MJIOCKOCTEH.
35 Helens Teopema o napajuieIbHOCTH U €AMHCTBEHHOCTH IUIOCKOCTH, TPOXOIALIEH Yepe3 TOUKY, He IPUHAIEKALYIO TaHHOM
IJIOCKOCTH U CJIEJICTBUS U3 HEE.
36 CaolicTBa napaienbHbIX IJIOCKOCTEN: 0 MapajuIeIbHOCTHU NPSMBIX IIEPECEUEHHUS IIPU MIEPECEUEHUH ABYX MapaJlJIeJIbHbIX
IJIOCKOCTEH TpeTheil.
37 13 CaolicTBa napamuienbHbIX INIOCKOCTEN: 00 OTpe3Kax MapasuieabHbIX MPSMBIX, 3aKJIFOUEHHBIX MEKIY MTapajlieIbHbIMU
Helens IUIOCKOCTSIMU; O TIEPECEUCHUU MPSIMOM C IBYMSI MapajlieIbHbIMU MIIOCKOCTSIMH.
IlepneHAUKYJIAPHOCTH NPSAMBIX U IUIOCKOCTEH B IPOCTPaHCTBe — 254
38 [ToBTOpenue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHUSI IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CaoiicTBa Ky0a ¥ MPSMOYTOIHHOTO TTapaJUIeIICTUIIC/IA.
41 Heldensn Brruucienue 1imuH OTpe3KOB B KyO€ U MPSMOYTOJIBHOM Mapajuieenume/e.
42 [lepneHMKyYISAPHOCTD NPSAMOM M IIIOCKOCTH. [Ipu3HAK NEpIeHIUKYIAPHOCTH NPSIMOU U IUIOCKOCTH.
43 15 [lepnieHIUKyYISIPHOCTD MPSIMOM U MI0CKOCTH. [Ipr3HaK nepreHuKyIIpHOCTUIIPSIMOM U TUIOCKOCTH.
Helens
44 Teopema o cyiiecTBOBaHUU U €IUHCTBEHHOCTH MPSMOH, TPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U NIEPIICHIUKYISIPHON
IIJIOCKOCTH.
45 [InockocTy ¥ NEpHeHIUKYIIPHBIE UM MPSMBIE B MHOTOTDaHHUKAX.
46 16 IInockocTy ¥ NEpHeHUKyIIpHbIE UM NPSMbIE B MHOTOTDaHHHKAX.
47 Helens Ilepnenukynsp u HaknoHHas. [locTpoeHne neprneHauKysapa U3 TOUKH Ha IPSIMYIO.
48 [lepnenukynsp u HakinoHHas. [locTpoeHne neprneHauKyspa U3 TOUKH Ha IPSIMYIO.
49 17 Teopema o Tpex neprneHauKynspax (mpsmas u oopaTHas)
50 HeOens Teopema o Tpex meprieHauKyIsIpax (mpsmas u oOpaTHas)
51 VYroa Mexay CKperuBaroMMHCS IPSIMBIMH.
52 18 [Touck nepneHANKYISPHBIX MPSIMBIX C TOMOIIbIO MEPIEHIUKYISIPHBIX IIOCKOCTEH.
Helens
53 OpToroHaapbHOE TPOSKTHPOBAHNUE.
54 [Toctpoenue ceuennit kyd6a, mpU3Mbl, MPABUILHOU MUPAMUIBI C TIOMOIILI0 OPTOTOHAIBHOM MPOEKIINH.
55 19 [Toctpoenue ceuenuit Kyba, MpU3Mbl, MPABUILHOU MUPAMUIBI C TIOMOIILI0 OPTOTOHAIBHOM MPOEKIINH.
Helens
56 CuMMeTpHs B MPOCTPAHCTBE OTHOCUTENIBHO MIIOCKOCTH. [1710CKOCTH CUMMETpHIl B MHOTOI'paHHUKAX.
57 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U MIIOCKOCTH KaK CJIEICTBUE CUMMETPHH.




58 20 [IpaBunbHBIE MHOTOTPpAaHHUKH. Pacuér paccTOsHMI OT TOYKH O IIIOCKOCTH.
59 Heldens [IpaBuibHBIE MHOTOTpAaHHUKHU. Pacu€T paccTOAHUN OT TOYKH 10 TIJIOCKOCTH.
60 CriocoOBbI OMYCTUTH MEPHEHIUKYISIPHI: CHMMETPHS, CABUT TOUKH IO MapaijieIbHOM MpsAMOil.
61 21 CrBur 1o HenapayuieJIbHON IPSIMOM, U3MEHEHUE PACCTOSHUMN.
62 Helens KounTtpouabHas pa6ora Ne 2 «B3aumMHoe pacnoio:keHune NpsiMbIX U IUIOCKOCTEl B MPOCTPAHCTBE
Yriabl u paccrossHus — 164
63 [ToBTOpEHME: Yroa Mexay NPSMBIMU Ha IJIOCKOCTU, TPUTOHOMETPHUS B TPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB.
64 22 [ToBTOpEHME: Yroa MEXAY CKPEIIMBAIOIUMHUCS IIPSMBIMU B IIPOCTPAHCTBE.
65 Helens I'eomeTpuyeckre METOIbl BEIYUCICHUS yTiIa MEXKAY MPSMBIMA B MHOTOTPaHHUKAX.
66 JIByrpanHblil yron. CBONHCTBO JUHEHHBIX YIJIOB JBYTPAHHOIO yIJIa.
67 23 [lepnenaukynspusle m1ockocTu. CBOMCTBA B3aMMHO HEPIIEHIUKYIISPHBIX IJIOCKOCTEH.
Helens
68 [Ipu3Hak neprneHuKyIIpHOCTH TUIOCKOCTEH; TeopeMa 0 MPsMOM IepecedeHusl ABYX III0CKOCTEH MepHeHIUKYISIPHBIX TPEThei
IJIOCKOCTH.
69 [IpssMoyTonbHBIN Mapanienenumnes; Kyo; u3sMepeHus, CBOMCTBA MPSIMOYTOJIBHOTO Mapaieienumne/a.
70 24 TeopeMa 0 quaroHanu NpsIMOYTOJIBHOTO Napajljienenuneaa u caeAcTBUE U3 Hee.
71 Helens CrepeoMeTpuyecKre 1 MPUKIIaIHbIE 3a/1a4H, CBA3aHHbIE CO B3aUMHBIM PACIOI0KEHUEM MPSMBIX U IJIOCKOCTEH.
72 [ToBTOpEHME: CKpemMBarOLIKECs MPSIMBIE, MApaIeIbHbIE INIOCKOCTU B CTAHAAPTHBIX MHOTOTPaHHUKAX.
73 25 [Tapa mapanmienpHbIX IIOCKOCTEN Ha CKPELIUBAIOIINXCS MPSIMBIX, PACCTOSHUE MEXKTy CKPEIIMBAIOIIUMUCS PSIMBIMH B
Helens MIPOCTHIX CUTYyaIUsX.
74 PaccTosiHMe OT TOUKH A0 IUNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MIOCKOCTH.
75 Brruncnenmne paccToSHUN MEX]y CKPEIIUBAIOIIUMUCS NMPSMBIMH C TIOMOIIbIO MEPIEHANKYISIPHON TUIOCKOCTH.
76 26 TpexrpanHblii yroj, HepaBEHCTBO I TpeXIpaHHBIX yriioB. Teopema [Iudaropa, TeopeMbl KOCUHYCOB M CUHYCOB JJIs1
Helens TPEXTPAHHOTO yIJIa.
77 DeMeHTHl CPepruuecKoil TeOMETPHH: T'€0Ie3UYEeCKIe JIUHUHU Ha 3emIe.
78 KonTtpouabHas padora Ne 3 «Y1JIbl H paCCTOSHUSD)
MHoOrorpaHHuKM - 74
79 27 Cucremaru3zanus 3HaHUN «MHOTOIPaHHUK U €TI0 AJIEMEHTBD)
80 Heoens [Mupamuna. Buaer nupamun. [IpaBunbHas nupamua.
81 [Tpusma. [psimas n HaksIoHHAs npu3Mbl. [IpaBuiibHas npusMa.




82 28 [Ipsimoii mapaienenunen, NpsSMOYTroibHbINA Mapajienenunes, Kyo.
83 Heodens Brimykisie MHOororpannuku. Teopema Ditnepa.
84 Beinykiieie MHOrorpanHuku. Teopema Oitniepa. [IpaBriibHbIE M TOTYNIPAaBUIIBHBIE MHOTOIPAHHUKHU.
85 29 KonTtpoabHas padora Ne 4 « MHOrOrpaHHUKHY

Helens

BexTopsbl B npocTpancTBe — 124

86 [ToHATHE BEKTOpA HA TUIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3zHoCTh BEKTOPOB.
89 Helensn [TpaBwiio mapannenenumnesa.
90 YMHOKEHHE BEKTOpa HA YUCIIO.
91 31 Paznosxenue BekTopa o 0a3ucy Tpex BEKTOPOB, HE JISKAIUX B OJJHOM IMIOCKOCTH.

Helens
92 CkanspHoe Ipou3BeICHUE.
93 Brruuciienue yria Mex 1y BEKTOPaMHU.
94 32 [Ipocreiimue 3a1aun ¢ BEKTOpaMHu.
95 Heoens [Ipocreiimue 3a1aun ¢ BEKTOpaMu.
96 IIpocreimme 3aaun ¢ BEKTOPAMHU.
97 33 IIpocreimue 3a1a4u ¢ BEKTOPAMHU.

Helensn

IHoBTOpEHME, 00001IeHNE U CHCTEMATH3ANMS 3HAHUI — S4

98 O06001eHre U cucTeMaTH3alus 3HaHu «B3anMHOe pacnosiokeHue NPSMBIX U IIIOCKOCTEN B MPOCTPAHCTBEY
99 Oo6o0muieHne u cucreMaTn3anys 3HaHui «MHOTOTpaHHHUKID)
100 | 34 Hrorosas KoHTpoJIbHAS paboTa
101 | neoenn HToroBast KOHTpOJIbHAs paboTa
102 O06o01ieHre 1 cucTeMaTH3alys 3HaHWH: aHAJTN3 KOHTPOJIbHOM pabOTHI.

HTOI'O - 1024




