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MaTeMaTH4YeCKH# NpoPpHIIb

TpeyroJabHUKH

CmMexHbIe ¥ BepTHKaIbHBIE yribl. Onpenenenue. CpoicTaa.

[Tpu3HaKu paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa paBHOOEIPEHHOI'O TPEYTOJIbHMKA.

[Tpu3Haku paBHOOEIPEHHOIO TPEYTOJIbHHKA.

[Ipu3HaKK paBeHCTBA IPAMOYTOJIBHBIX TPEYTOJIbHAKOB.

CBOMCTBO TOYEK CEPEAUHHOIO NEPIIEHIUKYJIIIpa.

CBOMCTBO TOYEK OMCCEKTPHCHI .

KOHKYPPEHTHOCTB CEpEeIMHHBIX IIEPIICHANKYIAPOB B TPEYTONbHHUKE. LIEHTp ONMCaHHOH OKPYXKHOCTH.
KOHKYpPPEHTHOCTE GUCCEKTPHC B TPEYTOIbHAKe. VIHIEHTD (LIEHTp BIMCAHHOH OKPY)KHOCTH) M 3KCIICHTD
(LLEeHTp BHEBIIHCAHHOM OKPY)KHOCTH).

IMapanieJbHOCTh NPAMBIX

[Ipu3Haku U CBOMCTBA NapalIEIbHOCTH IPAMBIX.

Teopema 0 cyMMe YIJIOB TPEYTOJIbHUKA.

Vron Mexay OuCCeKTpUCaMH BHYTPEHHHMX OJHOCTOPOHHHUX YTJIOB IPH NapaUICIbHBIX IPSAMBIX.
Teopema 0 BHEIIHEM YIJIE TPEYTOJIbHUKA.

VYroa Mexay OUCCEeKTpUCaMH YIJIOB TPEYTOJIbHHKA.

Vo1 MeXIY BBICOTAMH TPEYTOJIbHHKA.

Teopema o xatere HanpoTuB yria B 30 rpaaycos.

Teopema 0 Me[MaHe B IIPSIMOYTOJBHOM TPEYTONBHUKE, OMYIIEHHON U3 BEPIIMHEI IIPSIMOro yIJia.
CyMMa BHYTPEHHHX YTJIOB BBIIYKJIOIO N-yrOJbHUKA.

CyMMa BHEIIHHX YTJIOB NIPH BEPIIMHAX BBIIYKJIOTO N-YTOJbHHKA, B3ATHIX [0 OAHOMY IIPH KaxIOH
BEpIIMHE.

OKpyKHOCTH

PaBHbIE XOP/IBI YAAIECHBI OT IIEHTPa OKPY>KHOCTH Ha PaBHBIE PACCTOSIHUS.

MHO0X€eCTBO TOYEK, H3 KOTOPBIX OTPE30K BUACH IO IPAMBIM YIJIOM.

Teopema o xacatenbHON. O6paTHas eH.

Teopema 06 oTpe3kax KacaTelbHbIX, IPOBEACHHBIX U3 OJHON TOYKH.

OnwucaHHBIH YeTHIPEXYTOJIbHUK. BrircanHas OKpYXHOCTb.



Pajuyc BOMCAHHOM OKPY>KHOCTH B IIPSMOYTOJIBHOM TPEYTOJIbHUKE.
I'eomeTpuyeckue HepaBEeHCTBA

[IpoTHB GOJIBIIEH CTOPOHBI JIEKUT OOJIBIIHIA YOI

[IpoTus Gonbinero yria 60b11as CTOPOHA.

HepaBeHCTBO TpeyrojibHHUKa.

CyMMa JMaroHajel BBIIYKIOrO YETBIPEXYTroJbHHKA GOJbLIE CyMMBI €ro [BYX IPOTHBOIOJIOMXHBIX
CTODOH.

[Mapanieaorpamm.

CaoiicTBa napajuieaorpaMma.

[Tpu3Haku napajuiesorpaMma.

Pom6. CBolicTBa ¥ IIpU3HAKH.

[psmoyronsauk. CBo#cTBa U pu3Hakd. KBajpar.
KOHKYpPEHTHOCTB BBICOT TPEYTOJIbHUKA B TPEYTONbHUKE. OPTOLEHTD.
CpenHsist TUHHUS TPEYTOJIbHUKA.

CBOWMCTBO CpeHEHN JIMHUH TPEYTOJIbHHKA.

KOHKyppEHTHOCTh MeIaH B TpeyrojbHuKe. [[eHTp Macc (L€HTpOu ).
Teopema Bapuonbsona.

PaccTOsHHE OT BEPIIMHEI TPEYTOJIbHUKA 10 TOYKH [IEPECEUEHHUS BBICOT BABOE OOJIbINE, YeM PacCTOSHHE
OT LIEHTPa OIMMCAHHOTO KpyTa 10 IPOTHBOIOJIOXHOH CTOPOHBL
Tpanenus.

CBOMCTBO CpeHEN JTMHUH TPAIICIIHH.

TeopeMa 0 MPOMOPIHUOHATBHBIX OTPE3KaX.

Teopema ®aneca.

PaBHOGe1peHHAs Tpanemuys.

OTpe30K, COeTUHSIOMMNA CEPEHHBI AMaroHajIel TpaneyH.
IInomann.

Teopema ITudaropa. O6paTHas ei.

[Inomanu ¢uryp (TpeyroJbHHUK, MapajuiesorpamMM, Tpanenus, pomo).
Teopema BuBnanu.

®opmyna ['epona.

OTHOILIEHHE IUTOMAeH TPEYTOJIbHUKOB C PaBHBIMH BBICOTAMH.
Menuansl pa30HBalOT TPEYTOJBHHUK Ha IECTh PABHOBEIHKHX TPEYTOJIbHUKA.
OTHOIIEHHE IIoNIaIel TPEYTOJIbHUKOB C PABHEIM YIJIOM.

[Tnomaab ONMMCaHHOTO MHOTOYIOJIbHHKA.

[Tomanp TpeyrojibHUKA Yepe3 paJnyC BHENMCAHHOM OKPYKHOCTH.
Penscer EBknpa.

PaBHOCOCTaBJIEHHbIE MHOTOYTOJIbHUKH.

Jlemma o TMHONIEYME.

®opmyna [Iuxa.

IToxo6HBIE TPEYroJIbLHAKH.

[Tpu3Haku 1006 TPEYTOIbHUKOB.

OTHoIIEHHE TIoaAe# MOA0OHBIX TPEYTOIbHHUKOB.

MeTpHuecKrue COOTHOIIEHHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
TpuronoMeTpudecKue MOHATHS.

3amMeydaTeIbHOE CBOMCTBO TpaleLHH.



OTpe30K, COEAUHSIONMI OCHOBAaHHUS BBICOT OCTPOYTOJILHOTO TPEYTOJbHHKA, OTCEKAET OT JaHHOTO
TPEeyroJbHUKA TOJOOHBIH eMy.

OpTOTpEYTOILHHUK.

[1nomans TpeyrojibHUKa, COCTABIEHHOrO H3 OTPE3KOB, JIMHBI KOTOPBIX OOpaTHBI AIMHAM BBICOT.
ITnomaas TpeyrojJbHUKA, COCTABICHHOIO U3 MEHAaH.

CBOMCTBO OUCCEKTPUCHI TPEYTOIbHUKA.

CBOMCTBO BHEIITHEH OMCCEKTPUCHI TPEYTOJIbHHKA.

OKpy>XHOCTb ATIOJIJIOHHS.

Teopema 0 IpOMOPLUUOHATBHBIX OTPE3KaX B TPEYTOJbHHUKE.

Teopema Menenast.

Teopema YeBsl.

Teopema Ban-O6ens.

CpenHee reOMETPHYECKOE B TPAIELIUH.

CpenHee KBaJIpaTHYHOE B TPAIELIMH.

CpenHee rapMOHHYECKOE B TpalelUy.

BnucaHHbIH yroa

Teopema 0 BIUCaHHOM YIJIE.

Vo MeXIy nepeceKarolUMHUCs XOpAaMHu.

Vo MeXIy IepeceKaroMMHUCs CEKYIIUMH.

3amaua Apxumena.

KpuTepuit OnMCaHHOTO YETHIPEXYTOJIbHUKA.

Vron Mexy KacaTeJIbHOU B XOp/IOH, IPOBEICHHON Yepe3 TOYKY KacaHHs.
[eoMeTpHYECKOE MECTO TOYEK, H3 KOTOPBIX JaHHBIH OTPE30K BUJCH MO/ JAHHBIM YITIOM.
Jlemma @ycca.

AHTHNapa/UIenbHbIe npsmble. CBOKCTBA.

Jlemma o Tpe3y6ite.

BHemHss 1eMMa o Tpezyoue

OKpyXHOCTb JEBATH TOYEK

®opmyna Kapro

CBoiicTBa OPTOLIEHTpA.

[TpomopHOHATIBHBIE OTPE3KH B KPYTE.

TeopeMma 0 nepeceKaroIMXcs XopAax.

Teopema o cexymux.

Teopema 0 kBagpaTe KacaTeIbHOM.

[IpsiMas, mpOXoisINas dYepe3 TOYKA MEPECeYEHHs ABYX OKPYXHOCTEH, ENMT IOmojaM OOIIyio
KacaTeIbHYIO K HUM.

Teopema [Itonemes.

CHuHYyC CYyMMBI H CHHYC Pa3HOCTH JIByX OCTPBIX YIJIOB.

Jliina 6uccekTprchl (popmya Jlarpanxa)

Crenens Toukd. PagukanbHas och. PaquKaIbHBIA HEHTD.

®opmyna Dinepa.

[Tpsimast CumcoHa.

IIpeobpa3oBaHue MJIOCKOCTH

OceBast cHUMMETpHS.

[lenTpanbHasi CHMMETpHS.

Teopema Monxa.



[TapaenpHbIi IEPEHOC.
[ToBopoOT.

Teopema Hamoneona.
Teopema [Tomnero.
Touka Topuyen.

['omoTeTHs.
OKpY>KHOCTbH JEBATU TOYEK.
[Tpsimas Ditnepa.

Jlemma Apxumena.
IIPUMEPBI 3AJIAY
1. TlocTpoiiTe MATHYTONBHUK 110 CEPEANHAM ETO CTOPOH.
2. B TpeyrojisHHKE CO CTOPOHAMH a, b U ¢ IPOBEIEHBI GUCCEKTPHCHI, TOUKH IE€PECEUCHHS KOTOPBIX C

10.

IIPOTHBOJIEXKAIIAMH CTOPOHAMH SBISIFOTCS BEPIIMHAMH BTOpOro TpeyronbHuka. Haiinure
OTHOIIEHHE IUIOMAAECH ITUX TPEYTOJILHUKOB.

OKO0JI0 OCTpOyroMbHOro Tpeyroibauka ABC onucanu okpyxHocTs. ITycts X — cepenuna nyru BC,
He conepxareit Touky A. Touku Y, Z onpenenstorcs Tak xe aus xyr CA u AB. JlokaxuTe, 410
OPTOIIEHTp TpeyroyibHuKa X YZ CoBIagaeT ¢ HHIEHTpoM Tpeyronbauka ABC.

TpHu OKpY>XHOCTH paBHBIX PaJUyCOB IPOXOIAT 4epe3 TOYKy M u momapHO mepecekaroTcs B TPEX
npyrux Toukax A, B u C. Jlokaxwure, uro Touku A, B 1 C 1exar Ha OKpy>KHOCTH TOTO XK€ paJuyca,
a M — Touka nmepecedeHus BICOT TpeyronbHuka ABC

Jau mectuyronsauk ABCDEF , B kotopom AB = BC, CD = DE, EF = FA, a yriet A u C — npsMsle.
Jloxaxkute, uro npsimble FD u BE nepneHuKyspHEL.

IMponomkenue GucceKTpuchl yria A TpeyroinbHuka ABC mepecexaer OMMCaHHYIO OKOJIO HETO
OKPYXHOCTb B Touke W . | — leHTp BIMcaHHO# OKpyXHOCTH B TpeyronbHuk ABC. [lokaxwure, 4T0
Al - IW = 2Rr, rzae R — paauyc OnMCaHHON OKPYXKHOCTH, a I — PaJiMyC BIIACAHHOA OKPYXHOCTH.
Ha cropone AC tpeyronsuuka ABC ormeuensl Touku H 1 E Tak, yro AH = HE = EC, Ha cropone
BC — touku P u T tax, uro BP = PT = T C. Otpesok BH nepecekaer orpesku AP u AT B Toukax K
u D cooTBeTCcTBEHHO, a 0Tpe3ok BE nepecekaer orpe3ku AP u AT B Toukax M 1 O COOTBETCTBEHHO.
HaiiauTe oTHOIMEHMH momae geTbipexyroibauka DKM O u Tpeyronsauka ABC.

Bo BrnmcanHoM deThipexyronsauke ABCD mmaronamm mepecekatorcs B Touke P. K, L, M, N -
OCHOBAaHHs TEpIEHIMKY/ISApOB, OMyIEHHbX W3 Toukd P Ha cropomsr AB, BC, CD, DA,
cooTBeTcTBeHHO. Jlokaxure, uto KL + M N =LM + N K.

CepemvHa KaXIOM CTOPOHBI MapaUle/lorpaMMa COEIMHEHa C KOHIAMH I[IPOTHUBOIIOTOXHOH
croponsl. Haiiure miomank BOCBMHYTOJIbHHMKA, 00Pa30BaHHOIO NEePEeCeYEHUIMH MPOBEICHHBIX
OTPE3KOB, €CJIH IUIOMA/b apajuleorpaMma pasHa 1.

JIBe OKpYXHOCTH KacaroTcsi BHYTpeHHHM o0pa3oM B Touke A. Xopaa BC Gonbiie#t OKpy»KHOCTH
Kacaetcs MeHbInei B Touke D. E — cepeauna nyru BC, He conepxkamei Touky A. JlokaxuTe, 4T0
touku A, D, E xoumaeapus! (£¢BAD = 2CAD).



