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INHOACHUTEJIBHASA 3AIINCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3JeioOB LIKOJbHONM MAaTEMAaTUKU, UMEIOLINN
CBOEH 1I€JIbI0 O0ECNeYUTh HW3yUYEHUE CBOMCTB M pa3MepoB (PUIYp, WX OTHOIICHUHA W
B3aMMHOE DAacCIIOJIOKEHHME, OIMPACTCs HA JIOTMYECKYIO, JOKAa3aTElIbHYIO JIMHUIO.
[leHHOCTh U3Y4Y€HHSI TEOMETPUUM HAa YPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs
3aKJIIOYaeTcss B TOM, UTO OOYy4aloOUIMicsl YYMTCS TPOBOAUTH JOKa3aTeJbHbIE
pacCyXIeHus, CTPOUTH JIOTMYECKHE YMO3AKJIIOYEHUS, [OKA3bIBaTb WCTHUHHBIC
YTBEPXKIAEHUS W CTPOUTb KOHTPIPUMEPBHI K JIOKHBIM, IPOBOJAUTH PAaCCyKIACHUSA
«OT MMPOTUBHOT'O», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHBIE
YTBEPKIACHHUS.

BTOopoii LIEHHOCTBIO HM3y4YEHHs TEOMETPHUM SBIIIETCS HCIOJB30BAHHE €€ Kak
WHCTPYMEHTA MPHU pEUICHUM KaK MAaTeMAaTHYECKMX, TaK W MPAaKTHYECKHX 3ajad,
BCTPEYAIONINXCS B peabHON *u3HU. OOyuaromuics TOJKEH HAYYUThCA OMNPENETUTh
reOMEeTpUYECKYI0 (QUrypy, ONHCATh CIIOBAaMHU JaHHBIM 4epTEX WM PUCYHOK, HaWTH
IUIOIIA/Ib 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOTO
kalenss uiaum Tpedyemble pa3Mepbl rapaxa st aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHTENIbHAS JIMHUS B W3ydeHUM reoMmerpuu. llpm pemeHnun 3agad
MPAKTUYECKOTO XapakTepa OO0y4YaroIIMMCS YYUTCS CTPOUTh MAaT€MaTUYECKHE MOJAENU
pEeaNbHbIX JKU3HEHHBIX CUTYyallui, IPOBOJNUTH BBIUHUCIICHHUS M OLICHUBATH aJICKBATHOCTH
IIOJIyYEHHOT'O pe3yJibTaTa.

KpaiilHe BaxxHO NOMYEPKUBATH CBSI3U TE€OMETPUU C JAPYTHUMH  YYEOHBIMU
npeIMEeTaMi, MOTMBHPOBATh HKCIIONb30BaTh OMNpPENETIEHUs T€OMETPUUYECKUX (Uryp u
NOHATUH, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUN B (DU3UKE M TEXHUKE.
OTu cBA3uM HaubOojee SpKO BUAHBI B Temax «Bektope, «TpuroHomerpuueckue
COOTHOILEHUS», «MeToa koopauHaT» 1 «Teopema [Iudaropar.

VY4eOnbii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pPAa3ZeIibl
conepxxkanus: «I'eomerpuueckue PUrypsl 1 UX CBOMCTBay, «M3MepeHne reoMeTpuiecKux
BEIIMUNHY», «Jl€KapTOBBl KOOpPAMHATBI HA IUIOCKOCTH», «BekTopb», «/IBHkeHUs
wiockocTw», «IIpeobpazoBanus mogoous».

OOmiee YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIS HW3Y4YeHHS Yy4eOHOro Kypca
«I"eomeTpus», — 204 yaca: B 7 kimacce — 68 yacoB (2 yaca B HeIelN0), B 8 Kiacce —
68 yacoB (2 Jaca B Hefient0), B 9 kiacce — 68 yacoB (2 "yaca B HEJIEIIO).

69



denepanpHas paboyas nporpamMma | Matemaruka. 5-9 kinacchl (0a30BbIH YPOBEHB)
COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanbeHble oHATHS reoMeTpun. Touka, npsAMasi, OTpe30K, JIy4. YToia. Buasl yrios.
BeprukansHbsie 1 cMexHbIE YIibl. buccekTpuca yria. JIomaHas, MHOrOyTrOJIbHUK.
[TapamienbHOCTh ¥ NEPIEHAUKYIIAPHOCTD MPSMBIX.

CummMmerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMeTpuu. lIpumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OcCHOBHBIE TOCTPOECHUS C MOMOIIBIO HUPKYJSA U JIMHENKH. TpeyronsHuk. Beicora,
MeanaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEGIpEHHBIN U PABHOCTOPOHHHM TpEyTOIbHUKH. HepaBeHCTBO TPeyroibHUKA.

CBoiicTBa M TpHU3HAKU PaBHOOEAPEHHOrO TpeyroybHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpPU3HAKH MapauIeNbHBIX MpsAMbIX. CymMMa YTJIOB TPEYTOJIbHHUKA.
Breninue yribl TpeyroiabHUKa.

[IpssmoyrosibHbId ~ TpeyrodpHUK.  CBOWCTBO  MEOUaHbl  IPSMOYTOJIBHOTO
TPEYTrOJbHUKA, NPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBAa IIPAMOYIOJBHBIX
TPEYTOJIBHUKOB. [[pAMOYTOJIbHBIN TPEYTOJIBHUK C yTiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O IJIMHE
JIOMaHOM, TeopeMa o OOJIbIIIeM yTJie U OOJIbIIIeH CTOPOHE TpeyToabHuKa. [leprieHauKysp
Y HAKJIOHHAS.

I'eomerprueckoe MecTo ToYeK. buccekrpuca yria u CepeuHHbIN MTEPIIEHAUKY ISP
K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTb M KpPYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHOE pacrosoKeHHe
OKpyKHOCTM M npsMou. KacarenpHasd u cexkymas K OKpPYKHOCTH. OKpy»KHOCTD,
BIIMCaHHAasA B yroJyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yereipéxyronpauku. [lapamienorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
ClIydau rapajieorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaipaT), X MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKast Tpanelus, e€ cBoicTBa U npusHaku. [IpsimoyronbHas Tpanenus.

Meron yasoenust Menuansl. Llentpanbnas cummerpus. Teopema ®Daneca u teopema
0 IPOMOPIIMOHATIBHBIX OTPE3KAX.

CpenHue TUMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyTroabHHUKa.

[Togobue TpeyrompbHUKOB, Ko3(pdurment moxodbus. I[lpmsnakm momOOUsS
TPEyroJabHUKOB. [IpuMeHeHue noao0us mpu pelieHuu MPaKTUIECKUX 3a1ad.

CpoiictBa miomaaed reomerpuueckux Guryp. Dopmynbl A IUIOUIAAH
TPEYroJIbHUKA, mMapajuienorpaMma, pomba u Tpanenuu. OTHOIIEHHE TUIOMIAJEH
no00HBIX (Uryp.

Bpiuncnenue miomanei TPEeyroJibHUKOB W MHOTOYTOJBHMKOB Ha KJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenne Teopemsr I[ludaropa mnpu pemeHun
MPAaKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOro yIjia HpsMOYTIOJbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (DYHKIIUU YIJIOB
B 30°,45° n 60°.

BrnincanHbpie W LEHTpaJbHBIE YIUIBI, YIOJl MEXIY KacaTelIbHOW M XOPIOW. YTIJIbI
MEXIy XOpAaMU U CEKyIIMMH. BrincaHHbIE M OITMCAHHBIE YETHIPEXYTOIbHUKY. B3anmHoe
pacnoyioxkeHue JByX OKpykHocTed. Kacanue okxpyxnocteil. OOmiye kacaTelbHbIE K
JBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yriaoB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXK1€CTBO. POPMYJIBI IPUBEACHUS.

Pemenue TpeyronbHHKOB. TeopeMa KOCHHYCOB M TeOpemMa CUHYCOB. Perienue
PAKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme mompoous. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 mpoU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEIECHUH OTPE3KOB
CEeKyLIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIOJIONKHO
HaIpaBJIeHHbIE BEKTOPHI, KOJUNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIlluu
HaJ BEKTOpaMH. Pa3nokeHne BeKTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnunater  BekTopa. CkalsipHO€  MNPOU3BEJIEHUE  BEKTOPOB,  MPUMEHEHUE
JUISI HAXOKJICHHUS IJTUH U YTJIOB.

JlekapToBBl KOOPAMHATBI HA IUIOCKOCTH. YPAaBHEHHs MNPSAMOU M OKPYKHOCTH
B KOOpJMHATaxX, IEPECCYCHHE OKPYKHOCTEH M MNpAMBIX. Meroa KOOpAMHAT U €ro
IpPUMEHEHUE.

IIpaBunbpHBIE MHOTOYTOIBHUKH. JlTMHA OKpykHOCTU. ['pagycHas u paguaHHas Mepa
yrja, BBIYMCIEHUE JUIMH IyT OKpy>XHOcTel. [Tnomans kpyra, cekropa, CerMeHTa.

JIBIOKEHHS IUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (uryp (31eMeHTapHbIe
npeactasienus). [TapannensHeiii nepenoc. [loBopor.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yJabTAaThl OCBOCHUS TMPOTPAMMBlI Y4EOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce:

Pacno3naBaTh u3yueHHbIC reoMeTpudeckue (UTyphl, ONMPEACNISITh WX B3aUMHOE
pacroyio)keHue, u3o0paxaTb TeoMeTpuueckue (Urypbl, BBINOJHATH YEPTEXKHU
10 YCIIOBUIO 3aauu. M3MepsATh JIMHEWHBIE W YIJIOBBIE BEJIMYMHBL. Pemars 3amgauu
HA BBIUMCIICHUE JUIMH OTPE3KOB U BEJIMUUH YTJIOB.

Jlenath TpyOyIO0 OIEHKY JIMHEWHBIX W YTJIOBBIX BEIWYUH MPEAMETOB B PEabHOU
KU3HHU, pa3MepOB IPUPOJHBIX OOBEKTOB. Pasnmuuath pasMepbl OTHX OOBEKTOB
T10 MOPSIAKY BEJIMYUHBI.
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CTpouTh 4epTEkKU K TEOMETPUUECKUM 3aa4aM.

ITonp30BaThCA MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOIB30BATh MTPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOANTE JOTHMYECKUE PACCYXKICHUS C HCIOJIB30BAHHEM TI'€OMETPUYECKUX
TEOPEM.

[Tonp30oBaTbCd  NOpU3HAKAMU  PABEHCTBA  IPSIMOYTOJIBHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEJMAHbI, IMPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJbHOIO TPEYroJIbHUKA,
B PELLIEHUU I'€OMETPUYECKUX 3a/1a4.

OnpenensaTe napauieIbHOCTh TPSMBIX C TOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensiTh NapaIeIbHOCTh MNPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSTHAM OT TOYEK OJHOM IIPSAMOU A0 TOUEK APYIOU MPSIMOM.

Pemars 3amaun Ha KileTyaroi Oymare.

[IpoBOIUTH BHIYMCIICHHUS] U HAXOJUTh YHCIOBbIE W OYKBEHHBIC 3HAUEHUS YIJIOB

B F€OMETPUYECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB  YIVIOB, OOpa3OBaHHBIX MpPH TEPECEUEHUU JIBYX
IapaiyIeIbHbIX PSAMBIX CEKyLLIEH. PemaTe npakTuyeckue 3a1a4i Ha HaX0KJACHUE YTIIOB.

Brnagetp mNOHSATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh OIpEeIesiTh
OMCCEeKTpUCY yIiia U CePeIMHHBIN MEPIIEHIUKYIISP K OTPE3KY KaK FT€OMETPUYECKHUE MECTa
TOYEK.

@opMynUpPOBaTh ONPEACICHUS OKPY>KHOCTM W Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, IIOJIb30BAThCS HMX CBOMCTBAMU. YMETh IPUMEHATh OTH CBOMCTBA
IIPY PELLICHUU 3a/1a4.

Brnaaers noHATHEM ONIMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOUTh
e¢ mentp. [lomp3oBaThcs ¢dakTamMu O TOM, YTO OWCCEKTPHUCHI YTJIOB TPEYTOJbHHUKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MEPHEHIUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere noHsiTMEM KacaTeNbHOM K OKPY)KHOCTH, IIOJIb30BaTbCsl TEOPEMOU
0 NEPIECHIUKYJIIPHOCTH KacaTeJIbHOU U painyca, IPOBEIAEHHOIO K TOYKE KaCaHUSI.

ITonp30BaThCAd MPOCTEHIIMMHU TE€OMETPUUECKUMHU HEPABEHCTBAMM, MOHUMAaTh HX
IIPAKTUYECKUNA CMBICIL.

IIpoBOINTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHUS C MOMOIIBIO LHUPKYIS H
JIMHENKU.

[IpeameTHBIe pE3yJIbTAaThl OCBOEHHUS TMPOrPAMMBI YUE€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacnio3sHaBaTh OCHOBHBIE BUJIBI YETBHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCS
UX CBOMCTBAMHU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATH CBOMCTBA TOUKH IEPECECYEHUS] MEAMAH TPEYTOJIbHUKA (LIEHTpa Macc)
B PELICHUH 3a]1a4.

Bianers monsATHEM CpeaHEN JIMHUU TPEYIrOJbHHMKA W TpaIllClUH, IPUMEHATh UX
CBOWCTBA IIPU pELICHUU reoMeTpudeckux 3anad. Ilomp3oBarecsa Tteopemont daieca
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U TEOPEMOM O NPONOPLHMOHAIBHBIX OTpPE3KaxX, NPUMEHATh UX I pPELIEHUs
MPaKTUYECKUX 3a7a4.

[IpumeHsATh npu3HaKU MNOJ00USI TPEYroJbHUKOB B PEUIEHUH TI'€OMETPUYECKHUX
3azay.

[Tonb3oBaThess  Teopemoii [ludaropa myis pemieHUss TEOMETPUUYECKUX U
npakTudeckux 3angad. CTpOUTh MAaTEMaTUYECKYH0 MOJEIb B NPAKTUYECKUX 3a7ayax,
CaMOCTOSITENIbHO JeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

BianeTs NOHATUSAMU CHHYCA, KOCUHYCA U TAHTE€HCA OCTPOTO yria MPSMOYTOJIbHOIO
TpeyroyibHUKa. [101b30BaThCs STUMU MOHATUSMHU JIJIS1 PEILICHUS MPAKTUYECKUX 3a/1a4.

Boruucnats  (pa3iaudHbIMUA - CIOCO0aMU) IJIOIIA[b TPEYTrOJbHUKA W IUIOIIAU
MHOTOYTOJIbHBIX (Uryp (MOJb3yscCh, TJI€ HEOOXOIUMO, KaJIbKyJasTopoM). [IpumeHsTh
NOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Bnanets NOHATUSMU BIIMCAHHOTO U LEHTPAJIBHOIO yIjla, HCIOJIb30BaTh TEOPEMBI
0 BIIMCAHHBIX yriax, yriax Mexay XopJaMu (CEKyIIMMHU) U yIiie MEXAy KacaTelbHOU 1
XOpJOH MPU PELIEHNH F€OMETPUYECKUX 3a1aU.

Brnanerp mOHATHEM OINUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBa
OMKMCAHHOTO YEThIPEXYTOIbHUKA MIPU PEILICHUH 3a/1a4.

[IpuMeHsTh Moy4YeHHbIE 3HAaHUS HA MTPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOJEIIN
JUISL 3aad  pealbHOM KU3HM M MPOBOJHUTH COOTBETCTBYIOIUME BBIYHMCIICHHUS
C TMPUMEHEHHEM TO0J00MS U TPUTOHOMETPUHU (MONB3YSACh, TAE HEOOXOAUMO,
KQJIBKYJISITOPOM).

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS IMPOrpaMMBl YYEOHOrO0 Kypca K KOHILY
oOyueHus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C HUX MOMOIIBIO
pa3auyYHbIE 3JIEMEHTHl MPSIMOYTIOJBHOTO TPEYTrOJbHUKA («peleHue MNpSIMOYTOIbHBIX
TPEYroJibHUKOBY). Haxonute (C TOMOIIBI0 KaNbKyJNsITOpa) JUIMHBI UM YIJIbI
JUTS HeTAOJMMYHBIX 3HAYCHU.

[Tonb3oBaTbcsd (opMyllaMH TPUBEIEHHUS WU OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM  [JUII HAaXOXACHUS COOTHOLIEHUHM MEKIYy TPUTOHOMETPHUUECKUMHU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXKICHUSA Pa3IUYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), IPUMEHITh UX MPHU PELICHUU
reOMETPUYECKHX 3a4ad.

Bnagers monHsTHsIMH TNpeoOpa3oBaHMs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBarbest cBOWCTBaAMH MOAOOUS MPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIIATH JJIMHBI U HAXOUTH YIIIbI y TOA00HBIX Quryp. [IpuMeHsaTs cBoiicTBa mo100ust
B MPAaKTHYECKMX 3aJadyax. YMeTb MPHUBOJUTH MPUMEPHl MOMOOHBIX (UTYD
B OKPYXAaIOIlleM MUDE.

Ilonp30BaTeCAd TEOpEMaMM O IPOU3BEIACHUU OTPE3KOB XOpA, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.
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[Tonp30BaThCs BEKTOpaMH, MOHUMATh WX T€OMETPUUECKUN U (PU3MUECKHl CMBICT,
OPUMEHATh HMX B PEIICHUH TeOMETpUYeCKUX U (usmueckux 3anay. [Ipumensars
CKJISIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXO0K/ICHHUS JIIMH U YIJIOB.

[Tonb30BaTbCd METOJOM KOOPAHMHAT HA IJIOCKOCTH, NIPUMEHSTh €r0 B PELIECHUU
reOMETPUYECKUX U MPAKTUUYECKUX 3a/ad.

Bnanets NOHATHSIMHU MPABUILHOIO MHOTOYTOJIBHUKA, ITTUHBI OKPY>KHOCTH, JTUHBI
JIYyTU OKPY>KHOCTU U PaJMaHHON Mephl yIiia, YMETh BBIYUCIATH IUIOWAAL KPyTra U €ro
yacteil. [[puMeHsITh NOJyYeHHbIE YMEHHS B MPAKTUUYECKUX 3a7a4ax.

Haxonuthk ocu (Mu HUEHTPbl) CHMMETPUU (DUTYDP, IPUMEHSTh IBH>KEHHUS IIIOCKOCTH
B IPOCTEUIINX CIIyYasiX.

[IpuMeHsATh MOly4eHHbIE 3HAaHUS HA TPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIIN
JUIsL 3aJad  pealbHOM JKU3HM M IPOBOJHUTH COOTBETCTBYIOIIHME BBIYHMCIICHHUS
C TMpUMEHEHUWEM TMoJo0us U TPUTOHOMETPUYECKUX (PYHKIMH (TOJB3YsCh, TJ€
HEO0OXO0IMMO, KATBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmeHoBaHue pasgena |Konnyectso OcHoBHOe OCHOBHble BUAbI AeATENBHOCTU 06yYatoWmMxCa
(Tembl) Kypca yacos coaeprkaHue
MpocTtenwme 14 MpocTenwme dopmynnposaTb OCHOBHbIE NOHATUA U oNpeaeneHus.
reomeTpuyeckue opurypbl 1 reomeTpuyeckme PacnosHaBaTtb M3y4eHHble reoMeTpuyeckmne eurypbol,
NX CBOMUCTBA. MI3amepeHune 06BbEKTDI. onpeaenAaTb UX B3aMMHOE PacnosioXKeHne, BbINOJHATb
reomeTpuyeCcKmnx BesINYUH MHOroyronbHuK, YepTEXK NO YCNOBUIO 3a4a4N.
IOMaHas. MpoBoAauTb NpocTele NOCTPOEHUA C MOMOLLBIO LUPKYAIA
CmerKHble U1 N NIUHENKMN.
BepTUKaNbHblE yrabl. N3mepATb NMHENHbIE U YIN0Bble BEIMYMHDI FEOMETPUYECKUX
PaboTta N NPaKTUYECKNX 0ObEKTOB.
C NPOCTENLIMMMU OnpepaenaTtb «Ha rnas3» pasmepbl peanbHbiXx 0OBHEKTOB,
yepTerkamu. npoBoAUTb rpybyo OLEHKY MX Pa3MepOB.
N3mepeHne nnHelHbix | Pewartb 3a4a4m Ha BbluUCEHME A/IMH OTPE3KOB U BEIUUYMH
N YINOBbIX BENIUYNH, Yrnos.
BbluMCNeHMe oTpe3koB | PewaTb 3a4ayn Ha B3anMHOeE pacnosioxeHue
N yrnos reomeTpuyeckmx euryp.
MpoBoauTb KnaccndmnKaumio yrnos, BbIMUCAATD
JINHEHbIE N YINOBble BEMYMHbI, NPOBOAUTD
HeobxoaMMble AOKa3aTeNbHble PACCYKAEHUS.
3HAaKOMMTbCA C UCTOPUEN PA3BUTUA TEOMETPUN
TpeyronbHUKN 22 lNoHATME O paBHbIX Pacno3sHaBaTtb Napbl paBHbIX TPEYrobHUKOB Ha rOTOBbIX

TpeyrosibHMKax u

yepTexax (C yKasaHMem NpU3HaKoB).
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nepBuYHble
npeacTaBieHUA

O paBHbIX puUrypax.
Tpu npunsHaka
paBeHCTBa
TPEYro/IbHUKOB.
MpW3HaKM paBeHCTBA
NPAMOYTO/bHbIX
TPEYro/IbHUKOB.
CBOMNCTBO MeAMaHbI
NPSAMOYro/IbHOTO
TPEYro/sbHUKa,
npoBeaEéHHOMN

K TMNOTeHy3e.
PaBHOGeApeHHbIE U
PaBHOCTOPOHHME
TPEYroNbHUKM.
MpW3HaKM 1 CBOMCTBA
paBHObeapeHHOro
TPeyrosbHUKa.
HepaseHcTBa

B reoMeTpun.
MpPAMOYroNbHbIN
TPEYroNbHUK C Yr0M
B 30°

BbiBOAUTb CNeacTBuA (paBeHCTB COOTBETCTBYHOLLMX
31€MEHTOB) U3 PABEHCTB TPEYro/NbHUKOB.
dopmynuposaTtb onpegeneHuna: OCTPOyroabHOro,
TYNOYyro/sbHOro, NPAMOYro/sIbHOro, paBHOb6eApPEHHOTO,
PaBHOCTOPOHHErO TPEYroNbHUKOB; BUCCEKTPUCHI, BbICOTbI,
MeMaHbl TPeyro/iibHUKa; cepeaMHHOro nepneHaAnKynspa
OTpe3Ka; NnepMmeTpa TpeyronbHuKa.

dopmynunposaTb CBOICTBA U NPU3HAKM paBHObBeApPEHHOro
TPeyrosibHMKa.

CTpouTb YepTeKn, pewwaTb 3a4a4M C NOMOLLbHO
HAXOXAEHMA PAaBHbIX TPEYrO/IbHUKOB.

MpumeHATb NPM3HAKKN PaBEHCTBA NPAMOYTO/IbHbIX
TPEeyronbHUKOB B 334a4ax.

Mcnonb3oBaTb LndpoBbIE pecypchbl ANA Uccaen0BaHUA
CBOMCTB M3y4aeMblIx puryp.

3HAaKOMMUTbLCA C UCTOPUEN PA3BUTUA TEOMETPUN
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MapannenbHbie Npsmble,
CYMMa Yr/10B TPEeYrosbHMKa

14

MNapannenoHole
NpAMble, UX CBOUCTBA.
HakpecTt nexxawue,
COOTBETCTBEHHbIE U
OAHOCTOPOHHME Yrbl,
obpa3oBaHHble

npu nepecevyeHmnU
napannenbHbIx
NPSAMbIX CEKYLLEN).
MpusHak
napannenbHoCTu
NpAMBbIX Yepes
PaBEHCTBO
PacCTOAHMMN OT TOYEK
OAHOM NPAMON A0
BTOPOWN NPAMOWN.
Cymma yrnos
TpeyronbHUKa.
BHewHwue yrabl
TpeyronbHUKa

dopmynnpoBaTb NOHATUE NapannesbHbIX NPAMbIX,
HaXo0AMUTb NPaKTUYECKME NPUMEPDI.

M3yuatb cBOMCTBA yrn10B, 06pa3oBaHHbIX NPK NepecevyeHnn
napanfenbHbiX NPAMbIX ceKkylien. MpoBoaUTb
AOKa3aTeNbCTBa NapannesibHOCTU ABYX NPAMbIX C MTOMOLLbHO
yrnoB, 06pa3oBaHHbIX NPU NepecevyeHnn 3TUX NPAMbIX
TpeTben NPAMOW.

Bbl4MCNATL CYMMY YI10B TPEYro/IbHUKA M MHOTOYro/IbHUKa.
Haxogutb uncnoBbie U 6YKBEHHbIE 3HAYEHUA YIN0B

B reOMEeTPMYECKMX 334a4aX C UCMOJIb30BaHNEM TEOPEM

O CYMMe YI/10B TPEYro/sibHUKA U MHOTOYro/bHUKa.
3HAaKOMMUTbLCA C UCTOPUEN PA3BUTUA TEOMETPUMN
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OKpPY*HOCTb U KpYT.
feomeTpuyeckme
NOCTPOEHMUA

14

OKpYy»XHOCTb, XOpaa n
ANaMeTp UX CBOMCTBA.
KacaTtenbHas

K OKPYXXHOCTH.
OKpY*KHOCTD,
BMMCAHHAA B yro.

dopmynuposaTb onpeaeneHus: OKPYXHOCTU, XOpApbl,
ANameTpa U KacaTesibHOM K OKpYXKHOCTU. U3yuaTb mx
CBOMCTBA, NPM3HAKM, CTPOUTb YEPTENKN.
UccnepoBatb, B TOM YMC/IE UCNONb3yA uudpoBble
pecypcbl: OKPYKHOCTb, BNUCAHHYIO B Yron; LLEHTP
OKPY>XHOCTU, BNUCAHHOM B Yro; paBeHCTBO OTPE3KOB
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MoHATMe o TMT,
npMMeHeHne

B 3a43a4ax.
buccekTtpuca n
cepeauHHbIN
nepneHAnKynap
KaK reomeTpuyeckue
MeCTa TOYEK.
OKpY*KHOCTD,
OMMCAHHAA OKONO
TpeyrosbHMKa.
OKpY*KHOCTb,
BMMCAHHAA

B TPEYroNbHMUK.
Mpoctenwue
3a4a4m

Ha NOCTpPOEeHMe

KacaTeNbHbIX.
Ucnonb3oBatb metoa MT ana nokasaTtenbCTBa TeOpem O
nepeceyeHnn BUCCEKTPUC YINOB TPEYro/ibHUKA U
cepeguHHbIX NepneHANKYNAPOB K CTOPOHaMm

TpeyrosbHUKa ¢ nomoubio FMT.

OBnapeBaTb NOHATUAMM BNMUCAHHOW M ONUCAHHOMN
OKPYXHOCTEN TPeYyronbHMKa, HAXOAUTb LEHTPbI 3TUX
OKPY»XHOCTEMN.

PewaTb OCHOBHbIE 3a4a4M HA NOCTPOEHMUE: yr/1a, PaBHOro
AAHHOMY; cepeAuHHOro nepneHAuKynapa 4aHHOro OTpPesKa;
NPAMOMN, NPOXOAALLEN Yepe3 AaHHYIO TOUYKY U
nepneHAVKyNApPHON AaHHOM NPAMON; BUCCEKTPUCHI AaHHOTO
yrna; TpeyronbHUKOB

NO Pa3/INYHbIM 3/IEeMEHTAM.

3HAaKOMMUTbLCA C UCTOPUEN PA3BUTUA TEOMETPUN

MNoBTopeHune, 060b6LWEeHME 4 MNoBTOpEHME U Pewartb 3a4a4m Ha NOBTOPEHME, UANIOCTPUPYIOLWME CBA3MU
3HaHWUM 0606LEeHME OCHOBHbIX | MeXAY Pa3/IMYHbIMM YaCTAMM Kypca

NOHATUMA N METOA0B

Kypca 7 Knacca
OBLLEEE KOZTMYECTBO 68

YACOB MO NPOrPAMME

78




denepanpHas paboyas nporpamma | Matemaruka. 5-9 kinacchbl (0a30BbIH YPOBEHb)

8 KJIACC
HanmeHoBaHue pasgena | Konmyectso OcHoBHOe OCHOBHble BUAbI AeATENBHOCTM 0OYyYatoLLMXCS
(Tembl) Kypca YyacoB cofepKaHue

YeTbIpEXYroNbHUKN 12 MNapannenorpamm, M306parkaTb M HAXOAUTb Ha YepTeXKaX YETbIPEXYTONIbHUKK
ero NpuU3Hakm n Pa3HbIX BUAOB U UX 31eMeHTbl. PopmyampoBaTtb
cBoMcTBa. YacTHble onpeAaeneHuA: napannenorpamma, NPAMOYrosbHMKA,
cnyyau pomba, KBagpaTa, Tpaneumm, paBHOOOKOM Tpaneuum,
napannenorpammoB NPAMOYro/IbHOM Tpaneuuu.
(npsamoyronbHuK, JloKa3biBaTb U UCNONb30BaTb NPU peLleHnn 3a4a4
pomb, KBaZpaT), Ux NPU3HAKKU M CBOMCTBA: NapanieNorpamma,
NPWU3HaKW M CBOMCTBA. | NPAMOYroabHUKA, pomba, KBaapaTa, Tpaneuuu,
Tpaneuus. paBHODOOKOM Tpaneunm, NPAMOYro/ibHOM Tpaneuuu.
PaBHObOOKanA m MpumeHATb MmeToA, YABOEHMA MegMaHbl TPeyrosbHMKA.
NPAMOYrosibHas Mcnonb3oBaTb LMppPOBbIE pecypcbl A8 UccneaoBaHUA
Tpaneuun. CBOMCTB M3y4aembix Gpuryp.
MeTop, yaBOeHunA 3HAaKOMUTbBCA C UCTOPUEN PA3BUTUA FTEOMETPUN
MeaunaHbl.
LleHTpanbHasa
cMMMeTpuA

Teopema ®aneca u 15 Teopema ®Paneca u MpoBoaUTb NOCTPOEHUA C MOMOLLbIO LMPKY/IA U IMHENKN C

Teopema o
NPONOpPLMOHANbHbIX
oTpe3Kax, NnogobHble
TPEeyroNbHUKK

Teopema

O NPONOPLUOHANBHbIX
OTpes3Kax.

CpepgHAaa nnHuA
TpeyroabHUKa.

ncnonb3oBaHue Teopembl Paneca M Teopembl

O NPONOPLMOHA/bHbIX OTPE3Kax, CTPOUTb YETBEPTbIN
NPONOPLMOHA/bHbIN OTPE3OK.

MpoBoauTb A0Ka3aTEeNbCTBO TOrO, YTO MeAMAHbI

TPEeyrosibHUKa nepeceKkatroTCAa B O,CI,HOVI TO4YKe, U HaXoAUTb
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Tpaneuusn, eé cpeaHAA
NINHUA.
NponopunoHanbHble
OTpe3KMu.

LeHTp macc

B TPEYro/sibHuKe.
MNoaobHbie
TpeyrosibHUKK. Tpun
npu3Haka nogobusa
TpeyronbHWKOB.
MNpnmeHeHU

e nogobua

npu peweHumn
NPaKTUYeCKMX 3a4au

CBA3b C LLEHTPOM MACC, HAXOAUTb OTHOLLIEHUWE, B KOTOPOM
MeZMaHbl AeNATCA TOYKON UX NepeceyeHus.

Haxoautb nogo6Hble TPeyrosibHUKN Ha rOTOBbIX YepTeKax ¢
YKa3aHWeM COOTBETCTBYHOLLMX NPU3HAKOB Nogobus.
Pewartb 3agaaum Ha Nof06HbIE TPEYIrONbHUKM C NOMOLLbIO
CaMOCTOATE/IbHOTO MOCTPOEHUA YEePTEKEN U HAXOKAEHUA
NoAo06HbIX TPEYro/IbHUKOB.

MpoBoAUTbL A0OKa3aTeNbCcTBA C UCMO/Ib30BaHMEM
npu3HakoB nogobus.

[ oKasbiBaTb TpM NpPU3HaKa N0A06UA TPEeyroNbHUKOB.
MpUMmeHATb NoNyYeHHbIe 3HAHWUA NPU PeLLeHnN
reoMeTPUYECKUX U NMPAKTUYECKUX 334au.

3HaKOMMUTbLCA C UCTOpUE Pa3BUTUA FEOMETPUMU

Mnowagb. HaxoxxaeHne
naowazemn TpeyronbHUKOB
M MHOTOYTrONbHbIX GUryp.
Mnowaayn nogobHbIX uryp

14

CsoiicTBa naowaaemn
reoMeTpUYeCcKmXx
duryp.

dopmynbl

ana

naowaamu
TPeyro/ibHUKa,
napansienorpamma,
Tpaneymu.
BbluncneHue
NAOLWAAEN CNOXKHbIX

duryp.

OBnapeBaTb NepBUYHbIMU NpeacTaBieHuaAMmn ob obuien
Teopum naowaam (mepsbl), popmyanMpoBaTb CBOICTBA
NAOLLAAN, BbIACHATb UX HArNAAHBIN CMbICA.

BbiBOAUTb GOPMY/Ibl NIOLWAAN NAPaANNENorpaMma,
TpeyrosibHMKa, Tpaneummn ns Gopmyabl naowaan
nNpPAMOYro/sibHUKa (KBagpaTa).

BbiBOAUTb GOPMY/Ibl NOLWAAN BbINYKAOTO
YeTbIPEXYroNbHUKA Yepes AMaroHaan U Yyron Mexay HUMK.
HaxoauTtb nnowaan uryp, n3obparKEHHbIX Ha KNeTYaToM
bymare, ucnonb3oBaTb pasbueHne purypbl Ha YacTu U
AOCTpanBaHue.
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Mnowagmn puryp

Ha KnetyaTom bymare.
Mnowaan noaobHbIX
duryp.

3apaumn

C NPAKTUYECKMM
coAeprKaHuem.
PeweHue 3agav

C NOMOLLbIO

meToaa
BCMNOMOraTe/ibHOM
naowaam

Pa3bupaTtb npumepbl NCNONb30BAHMA BCNOMOraTe/1IbHOM
nAoLWaAn ANA peLleHns reoMeTpUYecKmx 3aaau.
HaxoauTtb nnowaan nogobHbIx dpuryp.

BbluMCcAATL NI0WAAN PA3/IMYHBIX MHOTOYTO/IbHbIX GUryp.
Pewatb 3aaaum Ha Naowanb C NPaKTUYECKUM
coaeprKaHMem
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Teopema MNudaropa n
Haya/la TPUroHOMETPUM

10

Teopema MNudaropa, n
€€ NpuMmeHeHune.
OnpepgeneHne
TPUTOHOMETPUYECKUX
bYHKUNI OCcTporo
yrna npAMOYyroabHoro
TPeyronbHUKa,
TPUroOHOMETpUYecKme
COOTHOLWEHNA

B MPAMOYrO/1IbHOM
TPeyrosibHUKe.
OcHoBHOe
TPUrOHOMETpU4ecKoe
TOXAEeCTBO

Joka3biBatb Teopemy lNndaropa, uCNONbL30BaATb €€ B
NPaKTUYECKMX BbIYNMCNEHUAX.

dopmynmnposatb onpegeneHna TPUroHOMeTPUYECKUX
GYHKLMIM OCTPOro yrna, NpoBepATb X KOPPEKTHOCTb.
BbIBOAUTb TPUTOHOMETPUYECKME COOTHOLLEHUA

B NPAMOYrONbHOM TPEeYro/ibHUKE.

MccnepoBaTb COOTHOLWEHNA MeXKAY CTOPOHAMMU B
NPAMOYrO/IbHbIX TPEYrosbHMKax ¢ yrnamu B 45° n 45°; 30°
n 60°.

Mcnonb3oBaTtb popmybl NpuBeAEHNA N OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO ANA HAXOXKAEHUA
COOTHOLLEHUI MEXAY TPUTOHOMETPUYECKUMU QYHKLMAMMU
Pa3/IMYHbIX OCTPbIX YINO0B.

MpumeHATb NONlyYEHHbIE 3HAHMA U YMEHWA NPU peLleHnmn
NPaKTUYECKMX 3a4au.

3HAaKOMMUTbLCA C UCTOPUEN PA3BUTUA TEOMETPUN
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Yrnbl B OKPYXKHOCTM.
BnncaHHble M onncaHHble
YeTblIpexyroNbHUKN.
KacaTtenbHble

K OKPYXXHOCTWU. KacaHue
OKpPY*KHOCTEN

13

BnuncaHHbIe U
LEeHTPanbHbIE YrAbl,
Yron mexay
KacaTeNbHOM n
XOPAoMN.

Yrnbl mexxagy
XopAamm u
CEeKYLLUUMMU.
BnuncaHHbIe U
OMNUCaHHbIE
YeTbIPEXYrO/IbHUKM,
NX NPU3HAKK U
CBOMCTBaA.
MpumeHeHue 3TnX
CBOMCTB

npu peLweHumn
reomeTpuYecKmnx
3a4au.

B3anmHoe
pacnonoXeHue gByx
OKpY*KHOCTEN, obLine
KacaTesbHble.
KacaHue
OKpPY*KHOCTEN

dopmynnposaTb OCHOBHbIE ONpeaeieHNs, CBA3aHHbIE

C yrnamu B Kpyre (BnMcaHHbIM yro, LeHTpanbHbIM yron).
HaxoauTb BNycaHHbIE YI/bl, ONMpPAaOLLINECA HA OAHY AYTY,
BbIYMCAATD YI/1bl C MOMOLLbIO TEOPEMbI O BMUCAHHbIX
yrnax, Teopembl O BMMCAaHHOM YeTbIPEXYrO/IbHUKE,
TEOPEMbI O LeHTPaIbHOM Yre.

UccnepoBatb, B TOM YMC/E C MOMOLLBIO LMPPOBbLIX
PecypcoB, BNUCaHHbIE N OMUCAHHbIE YETbIPEXYTONbHUKM,
BbIBOAMUTb MX CBOMCTBA U NPU3HAKMW.

Mcnonb3oBaTb 3TN CBOMCTBA U NPU3HAKKN NPU peLleHnmn
3agau
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MNoBTOpeHMe, 0606wWeHne 4 MNoBTOpEHME Pewartb 3a4a4m Ha NOBTOPEHME, UNNOCTPUPYIOLWME CBA3MU
3HaHWUM OCHOBHbIX MOHATUI U MeXAY Pa3INYHbIMKW YaCcTAMM Kypca

MeToA0B KypcoB 7 n 8

Knaccos, 0606ueHne

3HaHUM
OBLLEE KOJTMYECTBO 68

YACOB 0 NMPOrPAMME
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9 KJIACC
HanmeHoBaHue pasgena | Konnyecrtso OcHoBHOE OCHOBHble BUAbI AeATENBHOCTM 0OYyYatoLLMXCS
(Tembl) Kypca YyacoB cofepKaHue
TpuroHomeTpua. Teopemsl 16 Onpepenenune dopmynmnposaTtb onpeaeneHUa TPUroHOMeTPUYECKMX
KOCMHYCOB 1 CUHYCOB. TPUFOHOMETPUYECKUX | YHKLUMN TYNbIX M NPAMbIX YI/10B.
PeweHne TpeyronbHMKOB byHKUMM yrnos ot 0° BbIBOAUTb TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB (C
00 180°. dopmy bl PaZNyCcOM OMUCAHHOM OKPYKHOCTH).
npueeaeHuA. BbiBOAUTb GOPMYbI ANA BbIYMCAEHUA NOLWaAEN
Teopema KOCUHYCOB, C ucnonb3oBaHuem Teopem TpuroHometpum (bopmyna
Teopema CUHYCOB. NAOWAAN TPEeYrosibHMKa Yepes ABe CTOPOHbI U Yroan MexKay
PeweHune HMUMKM, GOpMyna NAoLWaAM YETbIPEXYTrONbHUKA Yepes ero
TpeyronbHUKOB. ANAroHaNAN 1 yron Mexay HUmm).
MpakTnyeckoe PewaTb TpeyrosibHUKMU.
npUMmeHeHune PewaTtb npakTnyeckme 3agauum, ceogawimecs
[OKa3aHHbIX Teopem K HaXOXXAEHUIO PA3/INYHbIX 9/1EMEHTOB TPeyroibHUKa
NpeobpazoBaHue 10 MNoHATHe OcBauBaTtb NoHATUE NpeobpasoBaHMa nogobus.
nogobua. Metpuueckume 0 npeobpa3oBaHu UccnepoBaTtb OTHOLWEHME NMHENHBIX 3/1IEMEHTOB GUryp
COOTHOLWWEeHUA n nopobws. npu npeobpasoBaHum nogobus.
B OKPY*KHOCTH CooTBeTCTBEHHbIE Haxogutb npumepbl Nnog06ua B oKpyKawoLwen
3/1IeMeHTbl AEeNCTBUTENIbHOCTK.
nogobHbIX duryp. BbIBOAUTb MEeTPUYECKME COOTHOLLEHUA MEXKAY OTPpe3KamMm
Teopema XOpA4, CeKYLUX N KacaTesibHbIX C UCMOb30BaHMEM
0 npousBeaeHun BMMCAHHbIX Yr/10B M NOA06HbIX TPEYroNbHMUKOB.
N OTPE3KOB Pewatb reomeTpmnyecKkme 3aga4m v 3a4a4m N3 peaabHom

xopA, Teopema

XNU3HU C UCNOJ1Ib30BaHNEM I'IO,EI,O6HbIX TpeyrosibHMKoOB
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0 Npoun3BeaeHNN
OTPE3KOB CEeKyLMX,
Teopema o KBagpaTte
KacaTe/IbHOMN.
MNpumeHeHun

e B peleHnm
reoMeTpUYeCcKmX
3agau

BeKTopbl

12

OnpepeneHune
BEKTOPOB, C/IOXKEHME
N BblUMTaAHUE
BEKTOpPOB,
YMHOX€EHNe BeKTopa
Ha Ymcno.
dusnyeckmn n
reomeTpu4eckum
CMbIC/1 BEKTOPOB.
PasnoxeHue BeKTOpa
no ABym
HEKOIZIMHEAPHbIM
BEKTOpaMm.
KoopauHaTthbl
BEKTOpa.

CkanapHoe
npounsseaeHun

€ BEeKTOpOB.,

Mcnonb3oBaTb BEKTOPbLI KaK HanpaB/iEHHbIE OTPE3KM,
uccnepoBaTb reOMeTPUYECKUIM (NepemelteHmne) u
dun3nYecKknin (cmna) cMbicibl BEKTOPOB.

3HaTb onpeaeneHus CYMMbl M Pa3HOCTU BEKTOPOB,
YMHOXEHUA BEKTOPA Ha YMC/0, UccnepoBaTb
reoMeTpmUYecKkMin U GU3NYECKMM CMbIC/Ibl 3TUX ONepaymi.
PewaTb reomeTpuyeckmne 3aga4vm ¢ UCNosib30BaHNEM
BEKTOPOB.

PacknagbiBaTb BEKTOP NO ABYM HEKON/IMHEAPHbIM
BEKTOPaM.

Mcnonb3oBaTb CKanApHoe npon3BeneHne BEKTOPOB,
BbIBOAUTb €r0 OCHOBHblE CBOMCTBA.

BbI4MCAATb CYMMY, Pa3HOCTb M CKaNsipHOE Npoun3BeaeHue
BEKTOPOB B KOOpAMHAaTax.

MpumeHATb CKanspHoe NpousBeaeHMe AN1A HAXOXKAeHMA
AJINH U yTN0B
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ero
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npumeHeHune
ON1A HaXoXKaeHunA
OJIMH N YT NOB.
PeweHwne 3agauv

C NOMOLLLbIO BEKTOPOB.
MNpumeHeHne
BEKTOPOB A1
peweHnAa 3aga4
dn3nKM

JleKapToBbl KOOPAMHATbI
Ha NJ0CKOCTH

[leKapToBbl
KOOpAMHATbl TOYEK
Ha NJOCKOCTU.
YpaBHeHWe NpAMON.
YpaBHeHue
OKPYXHOCTW.
KoopauHaTbl ToOuek
nepecevyeHus
OKPYXHOCTU U
npAamon.

MeTopg KoopanHaTt
npu peweHumn
reomeTpuYeCcKmnx
33134, NPaKTUYECKUX
33434

OcBauBaTb NOHATUE NPAMOYrO/IbHON CUCTEMDI
KOOPAWHAT, AEKAPTOBbIX KOOPANHAT TOUKW.

BbiBOAUTb YpaBHEHNE NPAMOM U OKPYHKHOCTU. BblgenaTb
MONHbIN KBAAPAT ANA HAXOXKAEHUA LLeHTPa 1 paaunyca
OKPY»XHOCTU MO €€ ypaBHEHMUIO.

PewaTb 3a4aum Ha HaxoXAeHNE TOYEK NepeceyeHuns
MPAMbIX M OKPY*KHOCTEM C MOMOLLbIO MeToAa KoopAnHar.
Mcnonb3oBaTb CBOMCTBA YI/10BOr0 KO3pduumeHTa npamomn
Npw pelweHnn 3aga4, 4Na onpeneneHma pacnosiorKeHns
NPAMOMN.

MpumeHATb KOOPAUHATLI NPU PELLEHUN TEOMETPUYECKUX U
NPaKTUYECKMX 33434, ANA NOCTPOEHMA MaTeMaTUYECKUX
MoAeNen peanbHbIX 33434 («MeToa KoopAUHATY).
Monb3oBaTbcA ANA NOCTPOEHMA U UCCNEL0BAHNM
UMPOBLIMUM pecypcamm.

3HaKOMMUTbLCA C UCTOPUEN PA3BUTUA FTEOMETPUMN
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MpasunbHbIE
MHOTIOYrOJIbHUKMU.
JINVHa OKPYXXHOCTU N
naowaab Kpyra.
BbiuncneHue naowanem

MpaBuabHbIE
MHOTIOYrOJIbHUKM.
Yucno . AavHa
OKPYKHOCTU, oyrn
OKPYXHOCTH.
PaanaHHaA

mepa yrna.
Maowaab Kpyra,
CEeKTOopa,
cermeHTa

dopmynuposartb onpegeneHme npaBuibHbIX
MHOFOYro/IbHMKOB, HAXOAUTb UX 31emeHTbl. Monb3oBaTbeA
NOHATUEM OJINHbI OKPYXHKHOCTU, BBEAEHHBIM C MOMOLLbIO
NpPaBUbHbIX MHOMOYro/IbHMKOB, ONpPeaenAaTb YAC/O T,
ANVIHY OYTU U PaAnaHHYIO Mepy Yyraa.

MpoBoauTb Nnepexop, oT paguaHHOM Mepbl yraa

K rpafycHon u HaoboporT.

OnpepgenAatb Naowaab Kpyra.

BbiBoAUTb popmyabl (B rpasycHOM U pagnaHHON mepe)
ANA ANVH YT, NAoWaaen CEKTOPOB U CErMEHTOB.
Bbluncnatb naowaam Guryp, BKAOYAOLWMNX 3/IEMEHTDI
OKPYXHOCTH (Kpyra).

HaxoauTb naowaam B 3aga4ax peasibHON XKU3HU

J1BUXKEHUA NTIOCKOCTH

MoHATUE O ABUKEHUMU
NAOCKOCTK.
MapannenbHbIn
nepeHoc, NOBOPOT
MNpumeHeHune

npwv peweHnn 3aaau

Pa36upartb npumepbl, MANOCTPUPYHOLLME MOHATUA
NBUXKEHUA.

dopmynuposatb onpeneneHns napannesbHoro nepeHoca,
NMOBOPOTa MU OCEBON CUMMETPUU. BbIBOAUTDL X CBOMCTBA,
HaXo4WUTb HEMOABUMKHbIE TOUKM.

HaxoauTb LEHTPbI M OCU CUMMETPUIA NPOCTENLWNX GUTyp.
MpumeHATb NapannenbHbI NepPeHOC U CUMMETPUIO NPU
peLeHnn reomeTpruyecknx 3agad (pasbupatb npumepbl).
Mcnonb3oBaTb 4714 NOCTPOEHUS N UCCIeA0BaAHNM

undpoBble pecypcbl

MNoBTOpeHMe, 0606weHNne,
cMCTEeMaTM3auUmA 3HaHUI

NosTOpeHue
OCHOBHbIX NOHATUI U

OnepupoBatb NOHATUAMM: GUTYpa, TOYKA, NPAMaA, yron,
MHOFOYro/IbHWUK, paBHObGeApPEHHbIN M PAaBHOCTOPOHHUI
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MeTo0B Kypcos 7-9
KNaccos,
obobuieHue n
cMcTemaTtmsauma
3HaHUN.
Mpoctenwue
reomeTpuyeckme
burypol n nx
cBoKcTBa. M3mepeHune
reomeTpuYecKmnx
BEJINYUH.
TpeyronbHUKM.
MapannenbHoble
nepneHAnKynApHble
npAmble.
OKpYXHOCTb U KpyT.
FeomeTpuyeckme
NOCTPOeHMUA. Yribl

B OKPYKHOCTMU.
BnucaHHbie
OMUCaHHbIE
OKPYKHOCTH
MHOTOYro/IbHUKOB.
Mpamaa u
OKPYXXHOCTb.
YeTbIpéXyronbHUK.

TPEYro/sibHUKN, NPAMOYTrO/IbHbIN TPEYroNbHUK, MeAnaHa,
B6ucceKkTprca 1 BbiCOTa TPEYroNbHWMKA, NapanieNiorpaMmm,
POMB, NPSAMOYrONIbHUK, KBaApaT, TPaMNewuuns; OKPYKHOCTb,
KacaTesibHaA; paBeHCTBO M nogobue ouryp,
TPeyro/sibHMKOB; NapanfenbHOCTb U NepneHANKYNAPHOCTb
NPAMbIX, YO/ MEXAY NPAMbIMU, CUMMETPUA
OTHOCUTENIbHO TOYKU N NPAMON; ANNHA, PACCTOSHUE,
BE/IMYMHA YrNna, naowanb, nepumeTp.

Ucnonb3oBaTtb popmynbl: nepumeTpa 1 NaoLaam
MHOTIOYroNbHUKOB, AJIMHbI OKPY*KHOCTU U NOWAAM Kpyra,
06bEMa NPAMOYronbHOro Napannenenunesa.
OnepupoBaTb NOHATUAMM: NPAMOYro/IbHasA CUCTEMA
KOOpAMHAT, BEKTOP; UCNO/Ib30BaTb 3TN MNOHATUA ANA
NpeAcTaBAeHUs AaHHbIX U pelleHuna 3a4a4, B TOM Yncne
U3 ApYyrux y4ebHbIX npeameTos.

PewaTtb 3a43auM Ha NOBTOPEHME OCHOBHbIX NMOHATUMN,
WNNOCTPALMIO CBA3EM MEXKAY Pa3/IMYHbIMM YaCcTAMM Kypca.
Bbi6bupatb meToa A1a peLeHns 3a4a4un.

PewaTtb 3a4aum 13 NOBCEAHEBHOM }KNU3HU
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BnucaHHble
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M ONUCaHHble
YeTbIPexyronbHUKMU.
Teopema MNudaropa n
Havana
TPUFOHOMETPUMH.
PeweHune obwmx
TPEYro/IbHUKOB.
MpaBunbHblE
MHOTOYrO/IbHUKW.
MNpeobpa3oBaHus
NAOCKOCTMK.

AsuxkeHuns. Mogobue.

CummeTtpuma.
Mnoowaab.
BbluncneHue
naowaaen. MNhowaan
noAobHbIX puryp.
JeKapToBbl
KOOPAMHATbI Ha
NIOCKOCTM.

BeKTopbl

Ha NJIOCKOCTH

OBLLEE KOJIMYECTBO

YACOB MO NPOrPAMME

68
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