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YUYEBHOI' O IPEJMETA «I'EOMETPUS»

Ju1st oOyvaromuxcst 7-9 KjiaccoB



r. Terromu 2025

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o anredpe aisi oOyyaromuxcst 7—9 KiaccoB pa3paboTaHa Ha OCHOBE
®enepanbHOil paboyeil mporpammbl. ['eomMeTpusi Kak OJUH W3 OCHOBHBIX pa3JEjioB
IIKOJIbHOM MAaT€MAaTUKH, UMEIOLIMH CBOEH IENbl0 O0ECHEeYUTh M3YYEHHE CBOWMCTB U
pa3MepoB (GuUryp, UX OTHOUIEHMH U B3aUMHOE paCIOJIOKEHUE, ONUPAETCs Ha
JIOTUYECKYIO, JOKa3aTeJIbHYyl0 JUHUI0. LleHHOCTh H3ydeHHs TIeOMETpUHM Ha YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHMs 3aKIOYaeTCs B TOM, YTO OOYyYaroIMiics yduTcs
MPOBOJIUTh JTOKA3aTEJIbHbIE PACCYXICHUS, CTPOUTH JIOTMYECKHE YMO3AKIHOUYEHUS,
JOKa3bIBaTh HCTHUHHBIE YTBEPKACHUS U CTPOUTHh KOHTPIPUMEPHI K  JIOKHBIM,
MIPOBOJIUTH PACCYXKACHUS
«OT TPOTUBHOTO», OTJIMYaTh CBOICTBa OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
YTBEPKJICHHUSL.

Llenpro M3ydeHHs] TEOMETPUU SIBISIETCS UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTa IpH
pELIeHNH KaK MaTEeMAaTHYECKUX, TAK U MPAKTHYECKUX 33]1a4, BCTPEUAIOIIMXCS B PEabHON
Ku3HU. OOydaromMiicss JOJKEH HAy4dUThCS OINPEAENsITh T'€OMETPUYECKYIo (Urypy,
ONKCHIBATH CJIOBAMHU YEPTEXK WM PUCYHOK, HAWTH IUIOLIA/Jb 3E€MEJIBHOIO Yy4dacTKa,
paccuyuTaTh HEOOXOUMYIO JUTMHY ONTOBOJIOKOHHOTO KaOest uin TpebyeMble pa3Mepbl
rapaxa a1 aBTomoouss. [Ipu pereHun 3aga4 npakTHUECKOT0 XapaKkTepa 00yJaromuics
YUHUTCS CTPOUTH MaTEMATUYECKHUE MOJEIIH PEAbHBIX )KU3HEHHBIX CUTyallui, IPOBOJUTh
BBIYMCIICHHS Y OLIEHUBATh MOJTYUYEHHBIN pe3ysbTarT.

BaxxHo moauepkuBaTh CBSI3M T€OMETPUM C JAPYTMMH YYEOHBIMHU TpPEIMETaMH,
MOTHBHPOBATh HCIOJIb30BaTh OIpPENEICHUs] TE€OMETPUUYECKHX (UTYp U TOHSTHH,
JE€MOHCTPUPOBATh MPUMEHEHHE MOJIYYEHHBIX YMEHUN B (PM3MKE U TEXHUKE. DTU CBS3U
Haubosee spko BUIHBI B TeMax «BekTopeny, « TpUroHOMETpHYECKHE COOTHOIICHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

VYyeOunii Kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3eibl
conepxkanus: «['eomerpruyeckue GpuUrypsl 1 ux CBocTBa», «M3MepeHne reoMmeTpuIecKux



BEIUYHMH», «JlekapTOBBI KOOPAMHATHI Ha IUIOCKOCTH», «BekTopb», «JIBrkeHUS
IockocTy, «IIpeodpazoBanus mog00Us».

OOmiee YMCIO 4YacOB, PEKOMCHJOBAHHBIX I HW3Y4YCHHUS Yy4eOHOTO Kypca
«I"eometpusi», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Heeln), B 8 kiracce — 68
yacoB (2 yaca B HeJlel0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).

COJEPXAHUE OBYUYEHUA

7 KIIACC

Hauanpnsle nonstus reomerpun. Touka, mpsiMasi, OTpe30K, JIyd. Yo Buibl yriios.
BeptukanbHble 1 cMeKHBIE YIUIBL. brccekTpurca yria. JlomaHnas,, MHOTOyTrOJIbHHUK.
ITapannenbHOCTh ¥ NEPIIEHAUKYIIAPHOCTD NPAMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa OceBOM cummeTpuu. IIpumepsl
CUMMETPHH B OKPYKAIOIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MMOMOLIBIO LIUPKYJIS U JIMHEHKHU. TpeyroiapHuK. BeicoTa,
MeJuaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOEqpEHHBIN U PABHOCTOPOHHMI TPEYroabHUKHA. HepaBeHCTBO TPEYyroJibHHUKA.

CBoiicTBa M TNpU3HAKKM PABHOOEAPEHHOTO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBOICTBA U NPU3HAKY NapAILIETBHBIX NPAMBIX. CyMMa yIioB TPEYTOJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpsamoyronbHblii  TpeyroJbHUK.  CBOHMCTBO  MEAWAHBI  IPSAMOYTOJIBHOIO
TPEYTOJbHHUKA, NPOBEACHHOM K TUNOTEeHy3€. lIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEyTroJIbHUKOB. [IpsAMOYTOIbHBINA TPEYTOIBHUK C yrioM B 30°.

HepaBencTsa B reoMeTrpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O UJIMHE
JIOMaHOM, TeopemMa 0 OOJIBIIIEM yTJIe U O0JIbIIIeH CTOpOoHE TpeyroyibHuKA. [leprnenaukysp
Y HaKJIOHHasl.

I'eomeTpuueckoe mecTo Touek. buccekrpurca yria u cepeIMHHBIA EPIIEHANKYJIIAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYyTI, XOpAa W IHAaMETp, UX CBOWCTBa. B3auMHOe pacnosiokeHue
OKpyX)HOCTH M mnpsmoi. KacatenbHas u cekymas K OKpYXHOCTH. OKpPYXHOCTb,

BIIMCaHHAasdA B YI'OJI. Bnucannas u onucanHas OKPY>XHOCTH TPCYI'OJbHHKA.



8 KJIACC

Yetpipexyronpauku. [TapannenorpaMm, €ro npu3Haku U cBocTBa. YacTHbIE cirydan
napajuie’orpaMmMoB  (IIpsIMOYTOJIbHUK, pOMO, KBaJapaT), MX HIpPHU3HAKHM W CBOMCTBA.
Tpaneuusi, paBHOOOKas Tparnewus, €€ CBOMCTBA U NMpU3HAKU. [IpsMoyronpHas Tpanemnus.

Meton yasoenust Menuansl. LlentpanbHas cumMmerpus. Teopema Darneca u Teopema
O MPOIMOPIUOHATBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tparenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TpeyroapHUKOB, Kodhdumment momodus. I[lpusHakm momOOHMS
TpeyroabHUKOB. [[puMenenune noao0us npu peuieHuy NPaKTUYECKUX 3a7ad.

CpoiicTBa mIomane reoMmerpuueckux ¢uryp. DopMynbl IS IHIOMIATA
TPEYroJibHUKA, TapajienorpaMma, pomba u Tpanenud. OTHOIIEHWE IUIIOMAeH
MOJ00HBIX (UTyp.

Bpruncnenne 1miomane TpPEeyroJbHUKOB W MHOTOYTOJBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

Cunyc, KOCHUHYC, TAHT€HC OCTPOTO yTJla IPsIMOYTOJIBHOTO TPEeYyroJibHUKAa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHomerpuueckue ¢pyHkuuu yrioB B 30°, 45° u
60°.

BrniucanHuble U 1IEHTpaJIbHBIE YTJIbI, YTOJI MEXAY KacaTeJIbHOW U XOpAou. YTibl
MEK]ly XOpJIaMH U CEKyIIUMU. BriricaHHbIE U ONMCAaHHBIE YETHIPEXYT0JIbHUKH. B3auMHoe
pacrojio)keHue JByX OKpykHocTed. Kacanme oxpykHocTeit. OOmme KacatelbHBIE K
JIBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanreic yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXIeCTBO. DOPMYITBI IPUBEIACHUS.

Pemienne tpeyronpHukoB. TeopemMa KOCHMHYCOB W TeopeMa CHHYCOB. Perenue
MPAKTUYECKUX 33]1a4 C UCTIOIB30BAHIEM TE€OPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeo6pazoBanme momoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MPOU3BEAECHUU OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM.

Bekrtop, nnuHa (MOaysb) BEKTOpa, COHAIPaBJIEHHBIE BEKTOPHI, MPOTHUBOIOI0XKHO
HaIlpaBJICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEPAIIHH

Haa BCKTOpaMH. Paznoxxenue BCKTOpa II0O JBYM HCKOJUIMHCAPHBIM BCKTOpAM.



Koopnunater BekTopa. CkKansipHO€ MNPOU3BEICHHE BEKTOPOB, MPUMEHEHHUE IS
HaXOKJEHUS JUIUH U YTJIOB.

JlekapTOBbl KOOPAWHATHI HA IUIOCKOCTH. YPAaBHEHHUS NPSIMOM M OKPYKHOCTH B
KOOpAMHATAX, IEePECEUCHHE OKPYKHOCTEH U NpsIMbIX. MeToJ KOOpAMHAT M €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JJTMHA OKpY>XKHOCTU. ['pagycHas u paauaHHas Mmepa
yria, BRIYMCIECHUE JUIMH AYT OKpyx)HOocTel. [Inomane kpyra, cekropa, cerMeHra.

JIBUKEHUsT TUIOCKOCTH U BHYTPEHHHUE CUMMETpUH QuUryp (31eMeHTapHbIe
npeacrasienus). [lapamnensuelii nepenoc. [ToBopor.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yiabTaThl OCBOCHUS MPOTPaMMbl Y4EOHOrO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Pacno3naBaTh M3ydeHHBIE TE€OMETPUUECKHE (PUTYPHI, OMNPENCIATh X B3aUMHOE
pacIioIoKeHUE, H300pakaTh TI'eOMETpUYECKHEe (UTYpPBl, BBIMOJHATh YEPTEKU IO
YCIOBHIO 3aiauu. M3mepsATh NWHEHHbICE W YIJOBbIE BEJIMYMHBI. Pemiats 3amadn Ha
BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

[TpoBoauTH TPYyOYIO OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pealibHOM
KU3HHU, Pa3MEPOB MPHUPOJHBIX O0BEKTOB. PaznmyaTh pasmepsl ITUX OOBEKTOB IO
MOPSIAKY BEJTUYHHBI.

CTpouTh 4epTEkKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MpU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, UCIOJIB30BaTh MPU3HAKHU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBOANTE TOTUYECKUE PACCYKICHUS C UCOJIHB30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonmp30oBaThCs  INpPU3HAKAMM  PABEHCTBA  NPSIMOYTOJIBHBIX — TPEYTOJbHUKOB,

CBOWMCTBOM MEIWAHbI, MPOBEACHHOW K TMIOTEHY3€ MPSMOYTOJIBHOIO TPEYTrOJbHHUKA, B
pPEILICHUY TE€OMETPUYECKUX 3a]1a4.

Onpenenars MapauiedIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT C
HUMHM cekymas. Onpenensit Napauie]bHOCTh MPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU NPSIMOM.

Pemrats 3aaun Ha KieTyatoi Oymare.

[IpoBOANTH BBIYMCIICHUSI U HAXOJUTh YUCIOBBIE U OYKBEHHBIE 3HAUYCHUSI YIJIOB B
F€OMETPUUECKUX 3aJadyax C  MCIOJb30BAHUEM CYMMBI YIJIOB  TPEYTrOJIbHHUKOB W
MHOTOYTOJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX TMIPU TIEPECEUCHUH JIBYX

MapaJuICIbHBIX IIPAMBIX ceKymeﬁ. Pemarn MMPAaKTUYCCKHUC 3a1a91 HAa HAXOKACHUC YIJIOB.



Bianers noHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpeesiTh OMCCEKTPUCY
yIJIa U CEPEMHHBIN NEPIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUYECKUE MECTa
TOYEK.

DopMynUpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpAbl M JHaMeTpa
OKPYHOCTH, IOJb30BaThC MX CBOMCTBAMH. YMETh NPUMEHSTH 3TH CBOWCTBA MPHU
pellieHuy 3a7ad.

Brnagers noHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOIUTh
ee neHtp. [lomp3oBaThes (akTamMu O TOM, YTO OWCCEKTPHUCHI YIJIOB TPEYTOJbHUKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE MEPIECHAUKYIISIPBI K CTOPOHAM
TPEYrOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners moHATHEM KacaTeIbHOW K OKPYKHOCTH, ITOJIB30BATBCA TEOPEMOU O
NEPICHAUKYJISIPHOCTH KaCaTEIbHOM U pajinyca, IIPOBEACHHOIO K TOUYKE KACAHHUS.

[Tosb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, MOHUMATh HX
MIPAKTUYECKAN CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUYECKHE IOCTPOCHUS C MOMOUIBIO LUPKYJId U

JINHEUKH.

[IpeameTHbIe pPE3yNbTAaThl OCBOCHUSA MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

Pacnio3HaBaTh OCHOBHBIE BU/bl YETHIPEXYTOJIBHUKOB, UX 3JE€MEHTHI, TI0JIb30BAThCS
MX CBOMCTBaMU IPH PELIEHUH T€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEpECEUeHUs MEINaH TPEYroJibHUKA (LIEHTpa Macc) B
pelIeHnu 3a1ad4.

Brangets moHATHEM CpelIHEW JMHUM TPEYroJIbHUKA M TpaneluH, TPUMEHSITh HX
CBONMCTBA IpPU PELICHUHM reoMeTpuueckux 3anad. Ilomp3oBaTthes Teopemon dPaneca u
TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI1 PELICHUS MPAKTHYECKUX
3a/1ay.

[TpuMeHsTh NpU3HAKY 10J1I00MS TPEYTOJBHUKOB B PEILIEHUN T€OMETPUUYECKUX 3a/1au.

[Tons3oBaThess  Teopemoit  Iludaropa st pemieHUss TEOMETPUUECKUX U
npakTuyeckux 3anad. CTpOUTh MaTeMaTUYECKYI0 MOJENb B MPAKTUYECKUX 3aaydax,
CaMOCTOSATENIEHO POBOJAUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOIUE JUIUHBI.

BiiageTs NOHATUSAMHU CHHYCA, KOCUHYCA M TAHT€HCA OCTPOTO yria MpsIMOYTOJIbHOTO
TpeyroyibHUKA. 110J1630BaThCSl ATUMU NOHATUAMU JJI PELICHUS IPAKTUYECKUX 3a7ad.

Boruucnsate  (paznuyHbIMH - CIIOCOOAMHU) TUIONIAAb TPEYTroJbHUKA U IUIOMIAIA
MHOTOYTOJIbHBIX (Uryp (moaw3ysach, riae HEoOXOAUMO, KadbKyJasTopoMm). [IpumeHsTh

IMOJIYYCHHBIC YMCHHUS B IIPAKTUYICCKUX 3aJadax.



Brnaners NOHATUSAME BIMCAHHOTO U LIEHTPAIBHOTO YIJIA, UCIIOIb30BaTh TEOPEMBI O
BIMCAHHBIX YIJIaX, yIJIax MEXIY XOpaaMH (CEKyLIIUMH) U yIiie MeXIy KacaTelbHOU U
XOPJIOH MPU PELICHUN T€OMETPHUECKUX 3a/ad.

Brnagerp TOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHATH CBOWCTBA
OTHUCAaHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUH 3a/1a4.

[TpuMeHSTH MOTydYeHHbIEC 3HAHUS HAa IPAKTUKE — CTPOUTH MaTeMaTHUECKUE MOICIH
I 3ala4  peaNbHOM JKM3HM M TPOBOAWTH COOTBETCTBYIOIIME BBIYHCICHUS C
NpUMEHEHHEM TOAO0OMs W  TPUTOHOMETpUHM  (MOJIB3YSICh, TIJ€ HE0OXOIUMO,
KQJIBKYJIITOPOM).

[IpenMeTHBIC peE3yabTaThl OCBOCHHUS IPOTPAMMbl YYECOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUUECKUE (YHKIIMUA OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO
pa3UYHbIC AJIEMEHTHI MPSMOYTOJILHOTO TPEYroJIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxomuTe (¢ MOMONIBIO KaJdbKyJISATOpA) JJIMHBI M YTIBI JUJIS
HETaOJIMYHBIX 3HAYCHHM.

[Tonp3oBaThes (GopMysiaMu TIPUBEACHHS W OCHOBHBIM TPUTOHOMETPHUYCCKUM
TOKIECTBOM 11  HAXOXKIEHUS COOTHOIICHWUH MEXAY TPUTOHOMETPUYCCKUMU
BEJIMYMHAMU.

Hcrnonp30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB ISl HAXOXKIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY), TPUMEHSATh UX MPHU PEIICHUH
TCOMETPUYCCKUX 3a]1ad.

Brnagets moHsATHAMEH TIpeoOpa3oBaHUS MOAOOHS, COOTBETCTBEHHBIX DJIEMEHTOB
noao0HbIX Guryp. [lonbp3oBaThcs CBOMCTBAMU MOA00USI TPOU3BOJIBHBIX (DUTYDP, YMEThH
BBIYHCIIATH JUTMHBI K HAXOJUTH YTJIbI Y TOA00HKIX duryp. [I[puMeHaTs cBoicTBa Mo100usI
B TMPaKTHYECKUX 3aja4ax. YMETh MPUBOJUTH MPUMEPHl MOJOOHBIX (UTYD B
OKpY>KaroIlleM MHUpe.

[Tonp30oBaThCA TEOpeMaMH O MPOM3BEICHUU OTPE3KOB XOpA, O TPOU3BEIACHUHU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM!.

[Tonp30BaThCA BEKTOpPAMH, MTOHUMATh UX T€OMETPUUECKUN U (U3UYECKUN CMBICI,
MIPUMEHSTD UX B PEIICHUN T€OMETPHUUECKUX U (pr3ndecKux 3a1ad. [IpumMeHsTh cKansipHoe
MPOU3BEICHNE BEKTOPOB JIJIsi HAXOXKCHUS JUIMH U YTIIOB.

[Tonp30BaThCS METOMOM KOOPAMHAT Ha TUIOCKOCTH, NMPUMEHSATH €ro B PEHICHUHU

rCOMCTPHUUCCKUX U IIPAKTUYICCKHUX 3aJa4.



Biiagers NOHATUAMU NPAaBUIBHOTO MHOTIOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
YT OKPY>KHOCTH M PaJWaHHON MEpBhI YIUIA, YMETh BBIUHCIATH IUIOIIAAb KPyra U €ro
yacteil. [IpuMeHsTh OJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

HaxoauTs ocu (Miau EHTPBI) CMMMETpUH (UTYD, TPUMEHSTH TBUKEHHS IIIOCKOCTH
B IIPOCTEUIINX CIyYasX.

IIpuMEHSATH MOTYyYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIIN
JUIsL  3aJad  pEANbHOM JKW3HU M IIPOBOJUTH COOTBETCTBYIOIIHME BBIYMCIICHHUS C
IPUMEHEHUEM [T0100MSI U TPUTOHOMETPUUYECKUX QYHKIUH (TOJIB3YSICh, I1€ HEOOX0IUMO,

KQJIBKYJIITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

nomaHasd. CMmexHbIe
u BEPTUKAJIbHBIC
yrael.  Pabota ¢
MPOCTEUIIINMHU
YepTEKAMMU.
N3smepenue
JIMHEVHBIX U YTJIOBBIX

BEJINYMH, BEIYUCIICHUE
OTPE3KOB U YIJIOB

HaumeHoBanue pasiena  [KoIuaecTso OCHOBHOE OcHOBHBIE BUBI ACATEILHOCTH 00yUYaOIUXCS
(Tembl) Kypca 4acoB coJiep)KaHue
IIpocrenmmue 14 [Ipocrenmmue DopMyJTHPOBATH OCHOBHBIC ITOHATHS U ONPEACICHUS.
reOMETPUICCKUE QUTYPBI U F€OMETPUUECKHUE Pacno3HaBaTh W3yueHHBIC T€OMETpUUECKHE (UTYPHI,
MX CBOWCTBa. M3MepeHue OOBEKTHI. OonpeaeasiTb UX B3aMMHOE PAacIlOI0KEHNE, BBINTOJHATH
TCOMCTPHHCCKIX BEIMTNH MHOroyrojibHUK, YEPTEXK MO YCIOBUIO 3a]1a4N.

IIpoBoaUTH IPOCTENIINE TIOCTPOEHUS C IIOMOIIBIO IUPKYJIA U
JIMHEUKHU.

HN3mepATh JIMHEWHBIE U YITIOBBIE BEJIUYMHBI TEOMETPUYECKUX U
IPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB,
NMPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEPOB.

Pemarhb 3a1a4n Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYNH
YTJIOB.

Pemarhb 3a1aun Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUYECKUX
buryp.

IIpoBoanTsk KIaccuPpUKAIIIO YTIOB, BBIYUCIATH

JIMHEWHBIC W YTJIOBBIC BEJIWYUHBI, NMPOBOAUTH

HEOOXOMMMBIC JIOKAa3aTeIbHBIE PACCYKICHUS.
3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS TEOMETPUU

TpeyrosbHUKU
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[TonsiTue 0 paBHBIX
TPEYroJIbHUKAxX

Pacno3HaBaTh mapbl pPaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
yepTexkax (C yka3aHHeM IMPU3HAKOB).




U MIEPBUYHBIE
MPEICTaBICHUS 0
PaBHBIX durypax.
Tpu IpU3HaKa
paBEHCTBA
TPEYTOJIBbHUKOB.
[Ipn3Haku paBeHCTBa
IPSMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
CBOHMCTBO MeOUAHBI
IPSIMOYTOJILHOTO
TPEYTroJIbHUKA,
IIPOBEJCHHOM K
TUTIOTEHY3E.
PaBHoOeapeHHBIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TpPEYroJIbHUKA.
Hepasencra B
rEOMETPUH.
IIpsAMOyroJIbHBIN
TPEYTOJBHUK C YTJIOM
B 3000

BuiBoauTh  ciencTBUSL  (PAaBEHCTB  COOTBETCTBYIOIIUX

3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opmMyIMpOBaTh  ONpPEIEICHUS: OCTpPOYTOJIBHOTO,
TYNOYTOJIBHOTO, PaBHOOEIPEHHOTO,

PaBHOCTOPOHHCT'O TPCYT'OJIBHUKOB, 6I/ICC€KTpI/ICI>I, BBICOTHI,

MpsAMOYTOJIBHOTI'O,

MEAMAHbl TPEYTrOJbHUKA; CEPEIMHHOTO IMEPIEHIUKYIIIpa
OTpe3Ka; IEPUMETPA TPEYTOJIbHUKA.

®opMyIMPOBATH CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO

TPEYrOoJIbHUKA.
CrpouTh depTexu, pemiaTb 3a4a4d C  I[IOMOIIbIO
HaXO0XJICHUS] PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHAT,  TpPU3HAKKM  PABEHCTBA  MPAMOYTOJIBHBIX

TPEYrOJIbHUKOB B 33/1a4ax.
Hcnoan3oBath HUPPOBBIE pecypchl A MCCAeA0BAHUS
CBOMCTB U3y4aeMbIX (UTYD.

3HAKOMHMTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU
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[lapannensHpie  TMpsIMBIE, 14 @®opMyIHPOBATH NOHSITHE MTAPATIIETBHBIX MPSMBIX,

CyMMa yTJIOB TPEYTOJILHUKA [apannenbrbre
IpsIMbIE, UX CBOMCTBA.

HaerCT JCKaIuc,

COOTBETCTBEHHbIE U
oHOCTOpOHHKE yribl, | IIPOBOMHTD 10KA3aTEIbCTBA NAPAICIBHOCTH JBYX PSIMBIX

HAXOAMTH NPAKTUYECKUE TPUMEPHI.
M3yuyaTh CBOICTBa yIJIOB, 00pa30BaHHBIX INPU IEPECEUECHUU

ITapaJUIENIbHBIX MIPSAMBIX CEKYLIEH.

06pa30BaHHI>Ie IIpu C IIOMOLIBIO VYTJIOB, O6p&30BaHHI>IX IIpu MnmepeCCUYCHUN ISTHUX

HIEpeCCICHNA MPSAMBIX TPETHEU MPSIMOMU.
TapalIeIbHBIX BBIYHCISITE CyMMY YIIIOB TPEYTOJILHUKA U MHOTOYTOJILHHKA.
MIPSMBIX CEKyILEH).
Hp ymei) HaxoauTh 4uciIoBbIe ¥ OyKBEHHBIE 3HAYEHUS YTIIOB B
W3HAK
p reOMETPHUECKHX 33/1a4aX C HCIIOI530BAHUEM TEOPEM O
apaLIeIbHOCTH
P CyMME YIJIOB TPEYrOJbHUKA W MHOTOYIOJbHHKA.
IPAMBIX uepes N
P PE3 | 3hakomuTBCS ¢ HCTOPHEi pasBUTHS TeOMETPUN
PaBEHCTBO PaCCTOSHMIA

OT  TOYEK  OJIHOH
npsAMOM 10  BTOPOU
npsimoii. CyMmMa yriioB
TPEYTOJIbHUKA.
Bnemnue YIJIBI
TPEYroJIbHUKA

11



OKpy>KHOCTb U KpYT.
['eomeTpruueckue
OCTPOEHUS

14

OKpy>KHOCTb, XOpJ1a
U JHaMeTrp  HXx
CBOWCTBA.
KacarenpHas K
OKPYXHOCTH.
OKpy>KHOCTb,

@opmMyIMpoOBaTh  ONpeAeJeHUsl:  OKPYKHOCTH,

ANaMCTpa U KacaTeJIbHOM K OKPYXXHOCTHU.

M3yuaTh Ux CBONCTBA, MPU3HAKHU, CTPOUTDH YEPTEKH.
HccaenoBath, B TOM 4nciIe MCNOJb3Ys] HU(PPOBLIE
pecypchbl: OKPYXHOCTb, BIIMCAaHHYIO B YTOJ; LIEHTP
OKPYKHOCTH, BIIMCAHHOMN B YTOJI; PABEHCTBO OTPE3KOB

XOPJbI,

BIIMCAHHAS B YIOJ.
I[lonstue o I'MT,

IPUMEHEHUE B
3a/ayax.
buccekrpuca u
CEepECAVNHHBIN
NEPHEeHANKYJIAP Kak
r€OMETPUYECKUE
MecTa TOYEK.
OKpy»XHOCTb,
ONMCaHHasi  OKOJO
TPEYroJIbHHUKA.
OKpyXHOCTb,
BITMCAHHAS B
TPEYroJIbHUK.

[Ipocreiimmue 3agaun
Ha IMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats meToa I MT 1y qoka3arenbCcTBa TEOPEM O
NepeceyeHu OUCCEKTPUC YIIOB  TPEYrojbHUKA U
CepEeMHHBIX MEPIIECHIUKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momo1upio I'MT.

OBJageBaTh MOHATHSAMH BIHCAHHON M ONHMCAHHOM
OKPYXHOCTEH TPEYroabHUKA, HAXOAUTD LICHTPHI 3TUX
OKPYKHOCTEM.

PemaTh OCHOBHbIC 3a/1a4U HA NMOCTPOEHUE: YTIjia, PAaBHOTO
JAHHOMY; CEPEMHHOIO MEePIEeHINKYJISIpa TaHHOTO OTPE3Ka;
NpsAMOM,  NPOXOJALIEH  Yepe3

NAHHYIO TOYKY U

NEPNEHIUKYJIAPHOA  JaHHOW  NpsIMOM;  OMCCEKTPUCHI

JaHHOT'O yrJjia, TPCYIrOJIbHUKOB 110 PA3JIMYHBIM 3JICMCHTAM.

3HAKOMMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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[ToBTOpEeHue, 006001IeHNE 4 [ToBTOpEHUE u Pemath 3agauM Ha NOBTOPEHHUE, WLTIOCTPUPYIOIIHUE CBA3U
3HaAHUU 0000IIeH1Ee MEXKTy pa3IUYHBIMHU YaCTSIMU Kypca

OCHOBHBIX ITOHATUU

Y METOJIOB Kypca

7 xJ1acca
OBIIEE KOJMYECTBO, 68
YACOB I10 ITPOT'PAMME
8 KUIIACC
HaumeHoBaHue pasgena | KonmaecTBo OCHOBHOE OCHOBHBIE BUJIBI JICATCILHOCTH 00yUYaAIOIUXCS
(TembI) Kypca 4acoB coJiepyKaHue
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YeThIpexXyroabHUKN

12

[Tapannenorpamm, ero
IIPU3HAKK U CBOWCTBA.
YacTtHbie ciy4au
[apaJlJIeIOrpaMmMoB
(MpsAMOYTOJIbHUK,
pom0, KBampaT), HX
IIPU3HAKH U CBOKCTBA.
Tpanenns.
PaBHOOOKas u
IPSAMOYTOJIbHAS
Tpaneuuu. Meton
YABOCHUS MEANAHBI.

I{enTpanpHas
CUMMETPUS

HN300paxath U HAXOIUTh Ha yepTekax
YETBIPEXYTOJbHUKN PA3HbIX BHJIOB M HUX DJEMEHTHI.
dopmyaupoBaTh  ONpeAeieHUsi:  NapajlierorpaMmma,

IpsIMOYTOJIbHHKA, poMOa, KBaaparta, Tpareurun, paBHOOOKOM
Tpaneuu, NpIMOYTOJIbHON Tpaneuuu.

Jloka3bIBATh M UCIOJIB30BATH NIPU PelIeHUN 3a1a4
IIPU3HAKU M CBOMCTBA: apajuIeIorpamMma,

OpsIMOYTOJIbHHUKA, poMOa, KBajpaTa, Tpaneuuu, paBHOOOKOM

Tparneuuu, NpSMOyroJIbHOW Tpaneiuu.

IIpyMeHATH MeTO YABOCHUS MEAUAHBI TPEYTOJIbHUKA.
Hcnoan3oBathb 11udpoBbie peCcypchl A UCCIEAOBAHUS
CBOMCTB U3y4aeMbIX (HUryp.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU

Teopema dasieca u TeopeMa

0 MPOTIOPLIUOHATIBHBIX
OTpE3KAX, noJ00HbIC
TPEYTOJIbHUKU

15

Teopema @aneca wu
Teopema 0
MPONOPIIMOHATBHBIX
OTpE3Kax.
Cpennsis
TPEYTOJbHUKA.
Tpaneuus, ee cpeHsA

JIMHUA

HpOBOIlI/IT]) MOCTPOCHUSA C ITIOMOIIBIO TUPKYJIA U JIMHEUKHU

C HCIIOJIb30BAHUC TCOPCMBI daneca u TCOPCMbI O

IPONOPUHOHAIBHBIX ~ OTPE3KaX, CTPOUTb YETBEPTHIU

IIPONIOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 0Ka3aTENBCTBO TOrO, YTO MEJIUAHBI
TPEYTOJIbHUKA TIEPECEKAIOTCS B OJHON TOUKE, U HAXOAUTH
CBSI3b C LIGHTPOM MAacC, HAXOAUTh OTHOIIIEHUE, B KOTOPOM

14




JVHUSL.
IIponopumoHabHbBIE
OTPE3KH. Llentp
Mmacc B
TPEYTOJIbHUKE.
[TogoOHBIE

TpeyrojabHuku. Tpu
MpU3HaKa MoA00us
TPEYTOJIbHUKOB.
[Ipumenenue
noaoous npu
peleHnn
MPaKTUYECKUX 3a7a4

MEAMaHbI JICATCS TOYKOHM UX IMepeCeUCHU.

HaxoauTh 110100HbBIC TPEYTOJIBHUKH Ha TOTOBBIX YepTEkKax
C YKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB I10IO0MSI.
Pemath 3aga4mn Ha 110J00HBIC TPEYTOJIBHUKH C ITOMOIIBIO
CaMOCTOSITEIILHOTO ITOCTPOCHHS YEPTEHKEH M HAXOXKICHUS
10I0OHBIX TPEYTOJIbHUKOB.

IIpoBoaAUTH T0KA3aTENbCTBA C UCIIOJIB30BAaHUEM IIPHU3HAKOB
o100us.

Jloka3bIBATh TP NMPU3HAKA MOJ00US TPEYTOIBLHUKOB.
I[IpuMeHATh TOJy4YEHHBIE 3HAHUS TMPU PEIICHUU
r€OMETPUYECKUX u MPAKTUYECKUX 3a/1a4.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU

[I;romans. Haxoxnenue
IUIOMIAEH TPEYTrOJbHUKOB
U MHOTOYTOJIbHBIX (UTYP.
[I;momamn MOJIOOHBIX

buryp

14

CBoiicTBa IUIOIIAIEH
FeOMETPUYECKUX
duryp.

DopMyIIbl ISt
TUIOIIAN
TPEyroJibHUKa,
napajjeaorpamma,
Tparneunm.
Brruncnenue
IJIOIAAEN CIIOKHBIX

dburyp.

OBaaneBaTh NEPBUYHBIMY NPeEACTABIEHUAMHM 00 001I1eH
Teopun TUIOMAAM (Mephl), (POPMYJTHUPOBATH CBONCTBA
TJIOIIAM, BBISICHATh WX HAIVISIHBIA CMBICI. BbIBOAMTH
dbopMysbl TUIOMIAM TapajuiesiorpaMMa, TPEYTOJIbHHKA,
Tpanenuu U3 (HOpMyNbl IUIOMIAAU  TPSMOYTOJIbHHKA
(xBazpaTta).

BoiBoguTh bopMyIIBI TIJIOIIA TN BBITTYKJIOTO
YEeTHIPEXYTOJbHUKA YEPEe3 IUaroHaI U YTOJI MKy HUMHU.
HaxoanTs mutomanu Gpuryp, n300pakeHHBIX Ha KJIECTIATON
OyMare, HCMOJIb30BaTh pa3dueHHe (UTYphl HA YacTH U
JOCTpanBaHUeE.

15




[Tnomaan duryp Ha
KjeryaTo  Oymare.
[Imomaagn moaxOOHBIX
buryp. 3agaum ¢
MPAKTUIECKUM
coJiep >KaHUEM.
Pemienue 3amau c
MOMOINBI0  METoja
BCIIOMOTaTENIbHON
TIJIOTIA TN

Pa3oupath, npuMepbl HCIOJIB30BaHHUS BCIIOMOTATEIbHOMN
TJIOMIA M JIJISL PEIICHHSI TEOMETPHYCCKUX 3a/1au.
HaxoauTtsb miomaaun moi00HbIX Guryp.

Bo1uucJasaTh mIonaau pa3inuHbIX MHOTOYTOJIBHBIX (DUTYD.
Pemars 3ajaym  Ha [IOMAAr C  IPAKTUUYECKUM
coJiep>KaHUEM

Teopema Iludaropa wu

HayaJia TPUrOHOMETPUH

10

Teopema Iludaropa,
ee IpUMEHEHUE.
Onpenenenue
TPUTOHOMETPHUCCKUX
byHKIMHA OCTpPOro
yria
MPSIMOYTOJILHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHICCKHUE
COOTHOIICHHUSI B
PAMOYTOJIBHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUECKOE
TOXJIECTBO

Joka3biBaTh TeopeMy [ludaropa, ucnoab30BaTh €€ B
IIPAKTUYECKUX BBIYUCICHUSAX.

DopMyJIUPOBATH OIIpELICIICHUS
TPUTOHOMETPUYECKUX  (PYHKIIMH  OCTpOTO  yria,
NPoOBEPATH 170, KOPPEKTHOCTb. BoeiBoauTH
TPUTOHOMETPUYECKHUE COOTHOUIEHHUS B

IPSIMOYT'OJIBHOM TPEYTOJIbHUKE.
HccaenoBats COOTHOLIEHUS MEXIYy CTOPOHAaMH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°;
30° u 60°.

Ucnoan3oBath QopMysbl NpPHUBEACHUS U OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO JUII  HAXOXKJICHHUS
COOTHOLICHUH MEXTy TPUTOHOMETPUUECKUMH (QDYHKITUSIMU
Pa3IUYHBIX OCTPBIX YTJIOB.

16




IIpuMeHATH NOJyYEHHBIE 3HAHUS U YMEHUS MpPU pEUICHUH
MPAKTUYECKUX 3a/1a4.
3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU

17




YIriael B OKPYXXHOCTH.

Brnmcannnie u
OINMMCaHHbBIC
YETHIPEXYTOJbHUKHU.
KacarennsHbie K
okpyxkHocTH.  Kacanwue
OKPY>KHOCTEHN

13

Bnoucanubie u
LHECHTPAIbHBIE YTJIbI,

yIoJI MEXKITY
KacaTeJIbHOU u
XOPIOH. Y1l

MEXAY XOpJlaMu H

CEKYIIUMH.
Bnucannbie u
ONMCaHHBIC

YETBIPEXYTOJbHUKH,

WX TPU3HAKK U
CBONCTBA.
[IpumeHnenue 3THX
CBONCTB pu
pelIeHnn
reOMETPUYECKHUX
3a7ad4.

BzaumHuoe
pacmoJIOKEHUE IBYX
OKPYKHOCTEM,
oOrurue
KacaTeJIbHBIE.
Kacanue
OKPYXKHOCTEN

®opMyIMPOBaTh OCHOBHBIE OINPEEICHUS, CBSI3aHHbBIE C
yriamMu B Kpyre (BIHCAHHBIA YToJ, NEHTPAJIbHBINA YTro).
HaxoauTp BlIMCAaHHBIE YIJIbI, OMUPAIOIIMECS HA OHY AYTY,
BBIYMCJIATH YIVIbl C MOMOILIBIO TEOPEMBI O BIMCAHHBIX
yriax, TEOpPeMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarb, B TOM 4HuCIIE€ C MOMOUIbIO LU(PPOBBIX
pECYpCOB, BIMCAHHBIE Y ONIMCAHHBIC YETHIPEX YT OJIbHUKH,
BBIBOJAUTD X CBOWCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOKCTBA U IPU3HAKU IIPU PELICHUU
3a1a4y

18




[ToBTOpEeHME, 0000IIICHHE 4 MosTopenue Pemath 3agaum Ha MOBTOpPEHHUE, WLTIOCTPUPYIOIINE CBS3H
3HAHMH OCHOBHEIX OHSTui 1 | MEKAY PasTHYHBIMK YaCTAMH Kypca
METOJIOB KypCOB 7 U
8 KJ1aCCOB,
0000111IeHNE 3HAHUN
OBILEE KOJIMYECTBO 68
YACOB I1O [TIPOTPAMME
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9 KUIACC

OcHOBHBIC BUJbI ACATCIBHOCTH o6yqa}oumx051

AO0Ka3aHHbIX TCOPEM

Pemarn IMPAaKTHICCKUC 3a1a4r, CBOIAIIUCCA K
HaXO0XACHUIO PA3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA

HaumenoBanue paznena | Koguuectso
OcCHOBHOE coJiepKaHUE
(TeMsr) Kypca 4acoB

Tpuronomerpus. 16 Orpenenenue ®opMyJIMpOBATL  ONPEIEJeHUs]  TPUTOHOMETPUYECKUX

Teopempl  KOCHHYCOB M TpuroHoMerpudeckux | (PYHKIHIT TYIBIX U MPSIMBIX YITIOB.

CHHYCOB. Penrenne dyHKIwmii yrinos or 00 | BBIBOAMTL TeOpeMy KOCHHYCOB H TEOPEMY CHHYCOB (C

TPEYrOJIbHUKOB .
no 1800. @opmynsl | PAAHYCOM OMHCAHHOM OKPYKHOCTH).
NpPUBEEHHS. BeiBoauTh (pOopMyJibl 1JIsi BBIYHCJICHUS ILIOIagei c
Teopema KOCHHYCOB, | MCIOJb30BAHHEM TeopeM TpHroHomerpuu (dopmyna
TeoOpeMa  CHHYCOB. | ILIOLIAAH TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXAY
Pemenue HUMHM, (OpMyJa IUIOIAAN YEThIPEXYTOJbHUKA YEpe3 €ro
TPEYTOJIbHUKOB. JUArOHaJIA U YroJl MEXy HUMH).
IIpakruyaeckoe Pemats TpeyroabHUKHU.
[IPUMEHEHUE
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[IpeoOpazoBanue

nonobusa.  Merpuueckue
COOTHOIIICHUS B
OKPY>KHOCTH

10

ITonsrue o
npeoOpa3oBaHUU
MoJ00us.
COOTBETCTBECHHEIE
DJIEMEHTHI IMTOJO00HBIX
buryp. Teopema o
MPOU3BEACHUU
OTPE3KOB XOpI,
Teopema

OcBauBaTh MOHATHE MpeoOpa3oBaHUs MOAO0US.
HccaenoBaTh OTHOLIEHUE TUHENHBIX 3JIEMEHTOB (DUTYP
npu peodpa3o0BaHUU OI00US.

HaxoauTs npuMepsl oAo0us B OKPYKaIOIIEH

ﬂeﬁCTBHTeHBHOCTH.

BLIBOI[I/ITB MCTPHUYCCKHUC COOTHOLICHUA MCKIY
OTPC3KaMH1 Xop4, CCKYIIUX )51 KaCaTCJIbHBIX C
HUCIIOJIB30BAHUCM  BIIMCAHHBIX  YIJIOB H HOI[O6HBIX

TPEYroJbHUKOB. Pemars reomerpuyeckue 3amadud u
3aJlayy U3 peajsbHOM KU3HU C UCTIOJIB30BAaHUEM TOI0OHBIX
TPEYrOJIbHUKOB

O  IIPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TeopeMa o KBaJpare
KacaTeIbHOM.
[Ipumenenue B
peleHun
reOMETPUYECKHUX
3a/1a4y
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BekTopsl

12

Onpenenenue
BEKTOPOB, CJIOKEHHE
u BBIYMTAHHE
BEKTOPOB,
YMHOXEHHUE BEKTOpa
Ha YHCIIO.
DOu3nyecKui u
r€OMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenune BexkTopa
1o JBYM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunater
BekTopa. CkanspHoe
MPOM3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJIECHHBIE OTPE3KU,
HCCJIe0BATh TIEOMETPUUECKUN (IepeMelleHne) u
bu3ndecKuii (CUiIa) CMBICIBI BEKTOPOB.

3HaTh ompeneseHHsl CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHHsI  BEKTOpa Ha  4YHCIO, HCCJIeA0BATh
reOMEeTPUYECKUN U PU3UUECKUN CMBICIIBI THUX OIEePaIIHiA.
Pemars reomerpuyeckue 3agaud C HCMOJb30BAHHUEM
BEKTOPOB.

PackiiaasIBaTh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

HUcnmoab30oBaTh  CKaIsIPHOE NPOU3BENCHUE BEKTOPOB,
BbIBOJUTH €r0 OCHOBHBIE CBOVCTBA.

Bbr4ucjasaTs CyMMY, pa3HOCTb U CKAJIIPHOE ITPOU3BECHUE
BEKTOPOB B KOOPAMHATAX.

IIpuMeHATH CKAISIPHOE MPOM3BEICHUE Il HAXOXKICHUS
JUTUH U yTJIOB
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IMIPUMCHCHHC JJIA
HaXOXACHUA IOJIIWH H

YIJIOB. Pemenne
3a1a4  C TOMOILBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB ISt
peLICHUS 3a1a4
buzuku
JlekapTOBbl ~ KOOPIAWHATHI JexkapToBbl
Ha IUIOCKOCTHU KOOPJIMHATHI TOUEK OcBauBatb MNOHATHE NPSMOYTOJBHOW CHCTEMBI

Ha IIJIIOCKOCTH.

YpaBHEeHHE NOPSIMOU.
YpaBHEHHE
OKPYHOCTH.
Koopaunater TOYEK
MepeceyeHus
OKPYHOCTH u
MIPSMOH. Meton
KOOpJIUHAT npu
pelLIeHun
r€OMETPUYECKUX
3a7a4, MPaKTUYECKUX
3a7a4

KOOpDAMHAT,  JIEKapTOBBIX  KOOPAMHAT  TOYKH.
BpIBOAMTH ypaBHEHHE TIPAMOM M OKPYKHOCTH.
Bo1aeasTh OJHBIN KBAApaT I HAX0XKACHUS EHTpa

U paanyca OKPYKHOCTH IIO €€ ypaBHeHMIO. Pemath
3aa4M Ha HaXO0XKJICHUE TOUEK

IIEPECEUEHHUS] IPSIMBIX U OKPYKHOCTEN € MOMOIIBI0O METOA
KOOpAUHAT.

Hcnoan3oBaTh CBOMCTBA YriI0BOro KO3 PUItMeHTa MpsMoi
OpU pelieHuH 3aad, A1 ONpPEIeTCHHUS PaCIOJIOKEHUS
IIPSMOM.

I[IpuMeHsATL KOOPAWHATHI TIPU PEIICHUH
TCOMETPUUYCCKUX M TPAKTHYCCKUX 3aJ]1ad,

JUTSI TTIOCTPOSHUST MATEMAaTHYCCKUX MOJIEIICH

peanbHbIX 33724 («METOJl KOOPAUHAT).
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IHoab3oBaThCA JJIA IIOCTPOCHHUA u HCCIICIOBAHUI

(G POBBIMU peCypcaMu.
3HAKOMHTBCS € HCTOPUEI Pa3BUTHI FEOMETPHUH
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[IpaBuibHBIE
MHOTI'OYT'OJIbHUKH.

JlnHa OKPY>KHOCTH U
I0IIAb Kpyra.

Brruricnenne
IO e

[IpaBunbHbBIE
MHOT'OYTOJIbHUKH.

Yucmo 0. JlnmnHa
OKPY>KHOCTH,

JIyTH

OKPYKHOCTH.
Pagnannas mepa
yria.

IImomans Kpyra,
CEKTOpa, CETMEHTa

@opMyJTHPOBATH ONIPEICICHUE TPABUIIbHBIX
MHOTOYTOJIbHUKOB, HAXOAMTH UX DJIEMEHTHI.

ITosb30BaThCS IOHATHEM JUIMHBI OKPYKHOCTH, BBEJICHHBIM
C IIOMOIIBIO IIPaBUIIBHBIX MHOTIOYTOJIBHUKOB, ONPENAEIsATh
yucio U, uuHy nyru u paguannyio mepy yriia. Illposoguts
nmepexoa OT paadaHHOW Mepbl yIula K TpagyCHOM U
Hao00poT. OnpeaeasiTh MJIOLIAAb KpyTa.

BoiBoauTts opmy.Jisl (B rpayCHON U paIAaHHON Mepe) IS
JUIUH AYT, IJI0IIANEH CEKTOPOB U CErMEHTOB.

Beruncjasars mwiomaan QuUryp, BKIIOYAIOMIUX 3JIEMEHTHI
OKPYXHOCTH (KpyTa).

Haxoauth rioniaay B 3a/1a4ax peaibHOM KU3HU

JIBU>KEHUSI TTTIOCKOCTH

[ToHsiTHE O ABUKEHUU
TJIOCKOCTH.
[TapannenbHbI
IIEPEHOC,  IMOBOPOT
[Ipumenenue pu
pELIeHUH 3a1a4

Pa30ouparts nprMepsl, HIUTFOCTPUPYIOLIUE TOHATHS
JIBUKCHUSL.

D®opMyJIHPOBATH ONPEACIICHUS MapAJLIEIBHOIO MEPEHOCa,
ITIOBOPOTA M OCEBOM CUMMETPHH.

BbIBOAUTH X CBOMCTBA, HAXOAMTH HEIOIBUKHBIE

TOYKH.

Haxoauthb HEHTPBI U OCU CUMMETPUN NPOCTENIINX

duryp.

IIpumeHsaTh napayieabHbIi IEPEHOC U CUMMETPUIO

IpU pPELIEHUH TeOMETpUUYECKUX 3anad (pa3Ouparthb
IPUMEDPBHI).
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HUcnoan3oBatrb I
(G pPOBBIE PECYPCHI

TIOCTPOCHHS

)51

HUCCIIEeT0BAHNI
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[ToBTOpeHme, 0OOOIICHNUE,
CUCTEMATHU3AIUS 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MOHSITHN U
METO/J0B KypcoB 7-9
KJ1accoB, 00OOIIeHUE
U CHCTEMaTu3auus
3HaHuu. [Ipocrenmme
T€OMETPUYECKHUE
burypsl u ux
cBoricTBa. M3mepenne
r€OMETPUUECKUX
BEJINYHUH.
TpeyroyibHUKMU.
[TapaitenbHbie 151
MEePICHIUKYJISIPHbBIC
npsiMbIE.

OKpyX HOCTb u
KpYT.
I'eomerpuueckue
MOCTPOCHHUS. YTIIbI B
OKPYHOCTH.
Brnincanueie u
OTNMCAHHBIE
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
IIpsamas u
OKPYHOCTb.

OnepupoBath NOHATUAMU: DUTYpa, TOUKA, IpSIMasi, yTOJI,
MHOT'OYT'OJIbHUK, PABHOOCIPEHHBIN U PAaBHOCTOPOHHHI
TPEYTrOJIbHUKH, PSIMOYTOJIbHBIN TPEYTOJbHUK, MEUAHA,
OuMCceKTpuca M BICOTa TPEYTOJIbHUKA, MTapajijIeiorpaMM,
pOMO, IPSIMOYTOJIBHUK, KBaJIpaT, TPAMeIs; OKPYKHOCTb,
KacaTeJbHas; paBEHCTBO U Mojooue Gpuryp,
TPEYroJIbHUKOB; MapalIeIbHOCTh U IEPIICHANKYISIPHOCTh
MPSAMBIX, YTOJI MEXY MPSAMBIMU, CHAMMETPHUSI OTHOCUTEIIBHO
TOYKH U MPSAMOM; JJIMHA, PACCTOSIHUAE, BEJIMYMHA YIJIa,
TJIOIIA/b, IEPUMETP.

HUcnoab3oBats ¢opmyJibl: MepuMeTpa H  IUIOMIAAN
MHOTOYTOJIbHUKOB, JNIMHBI OKPY>KHOCTH U TIOIIAU KpyTa,
o0beMa IPsIMOYTOJILHOTO Tapajuie/ieunea.
OnepupoBarh MNOHATHSIMHM: TNPSMOYLOJIbHAs CHCTEMaA
KOOPJMHAT, BEKTOP; MCHOJb30BATb OTH TOHATHA JUIA
MPEACTaBJICHUS JAHHBIX U PELICHUS 3aJ]1a4, B TOM YHUCJIE U3
JIPYTUX y9eOHBIX MTPEAMETOB.

Pemiaty 3ama4M Ha TIOBTOPEHHE OCHOBHBIX IOHATHH,
WJUTIOCTPALIAIO CBI3€UM MEXKAY PA3IMYHBIMU YaCTAMU Kypca.
Bpi0upaTs MeTOa 17151 peLICHUs 3aJaUu.

Pemath 3aga4m 13 MOBCEAHEBHOM KU3HU
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YeThIpexXyTrOJbHUKHY.
Brnicannelie 151
OTMCaHHbIC
YETHIPEXYTOJbHUKHU.
Teopema Iludaropa
17§ Hauasa
TPUTOHOMETPHUH.
Pemenne o01ux
TPEYTOJIBLHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.

JBmxkenus. Ilogooue.

Cummerpusi.
[Inomans.
Brruncnenue
mromanen. Ilnmomanu
nooOHBIX  Guryp.
JlexapToBbl
KOOPAMHATHI Ha
IJIOCKOCTH. BekTopsl
Ha IJIOCKOCTHU
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OBIIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

68
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