3ameuamenbHble MOUKU U TUHUU mpey2ojibHUKa.

K qucsy 3amevyamersibHbIX mo4veK, usyyaemoiX 8 WKO/IbHOM Kypce ceomempuu, OMHOCAMCA:

a) moyka nepecevyeHus buccekmpuc (UeHmp 8rnuUcaHHol OKpyHHoOCcMuU);

6) moyka nepeceyeHus cepedOUHHbIX NeprneHOUKyA[Pos (UeHmp onucaHHol OKpyxcHocmuy);

8) mouKa nepeceyeHus ebicom (opmouyeHmp);

2) moyka nepeceyeHua meouaH (UeHmpouo).

I[O6aBI/IM K HUM HEKOTOPBIC APYTrU€ 3aMCUYATCIIbHBIC TOYKHU U JIMHUN 1 HAIIOMHUM Pa3JIMYHBIC CIIOCOOBI
peI€HUA TCOMETPHUICCKUX 3aJiay.



Opmompey201bHUK — 35MO mpeyaosbHUK, 8epUUHAMU KOMOPO20 C/YyHam OCHOBAHUSA 8bICOM
0aHHO20 mpey20/1bHUKA.

3aoaua 1.

[Tycth B ocTpoyronsHoM Tpeyronsauke ABC Touku Ag, B1, C1 0603Ha9ar0T OCHOBaHUS BBICOT.
Jokaxwure, uto Touka H nepecedenus BricoT TpeyroiabHuka ABC siBisieTcst TOUKO# nepecedeHus
ouccektpuc Tpeyronpauka A1B1Cy.

Jlokazamenbcmao:

(Memoo ecnomozamenvhoii oKpysicnocmu)

Ha ctoponax 4C u BC tpeyronsHIKa ABC, Kak Ha JIHaMeTpax, MOCTPOIIM
OKpyKHOCTH. Toukn 4], 5. C] IpHHAIIeKAT 3TIM OKpyxHOCTIM. ITostomy £B1C1C = £ZB1BC,
KaK VITIBI, OMIPAOIMIIECTd Ha OIHY H TY Ke AYIY OKpy&HOCTH. /B1BC = ACAA], KaKk yIIbl C
B3alIMHO MEePIEHINKYIAPHBIMI cTopoHaMil. L CAA| = £CC1A]. KaK VITIBI, OIMIPAOIIIIECcsS Ha OIHY
I Ty 5Ke JIyTy okpyxHocTi. CrenoBarensHo, £ B1C1C = ZCC1A], T.e. CC| sBnseTcsd OICCEKTPICOIl
yrma B|C14]. AHaTOTHUHEIM 00pa3oM TOKa3bIBaeTcd, uTo 44| 11 BB| ABIAIOTCA OIICCEKTpIICaMIT
yrmoB B141C) n1 4181C].

CaMOCTOATeIbHO HCCIeAVIITE CIydal IIPAMOYTOIBHOTO I TYIOYTOJIBHOTO TPEYTOIbHIIKA.

PaccMmoTpeHHBI TpeyroapHUK, BEPIIMHAMHA KOTOPOTO SIBIISIIOTCS OCHOBAHUS BBICOT IAaHHOTO
OCTPOYTOJIBHOT'O TPEYTOJIbHUKA, AT OTBET HA OJJHY U3 KJIACCUYECKUX IKCTPEMAIbHBIX 33]1a4.



3aoaua 2 (3a0aua @anvsano). B naHHBIN OCTPOYTONBHBIA TPEYTOJIBHHUK BIIUCATH TPEYTOJIHHUK
HAUMEHBIIIETO MTEPUMETpA.

Pewenue:.

Cy

(ITpumenenue cummempuu)

ITycts ABC — NaHHBII OCTPOYTOIBHEIN TPEYTOABHIK. Ha eTo cTopoHax TpedyeTcs
HAllTH Takne TO4KH A], B|. (], 119 KOTOPHIX NepHMeTp TpeyroldbHIKa A]BjC| Obu1 OB

HAITMEHBIIIIM .
3adukcHpyeM cHauana Touky (1 I OygeM IICKaTh TOUKN 4] H B, 1718 KOTOPHIX IepHMeTp

TpeyronbHIKa A 151 C| HalMeHBIIII (IIpII JaHHOM ITOI0&KeHIH Todki C').

Jlns 3Toro paceMOTpHM To4KI D 11 E cIIMMeTpHYHbIe Touke C'| OTHOCHTENBHO NPAMBIX AC II
BC. Torna B|C| = B1D, A1C| = A|E 1. cnel0oBaTelbHO, IEPIMETP TpeyroasHNKa A B C] Oyuer
paBeH [UTHHe JoMaHoll DB A E. fcHo, 4To ImIHA 3TOIl ToMaHOII HallMEeHbINad, €CIII TOUKI B, 4]

JejKaT Ha paMoit DE.
bynem Teneps MeHsTH nonoxkeHIe Todukll (|, I ICKaTh TAaKOe IOJIOKEHIIE, IIPH KOTOPOM

MEepIMETP COOTBETCTBYIOIIErO TPEYToIbHIKA A 15| HAalIMEHBIIIIIL.

Tak xak Touka D cimMmerprdHa C'| oTHocHTenbHO AC, To CD = CCy u £ ACD =, ACC].
Amnamoriao, CE = (CCy n «BCE = 4BCC]. CregoBaTenbHO, TpeyronpHIK CDE
paBHOOepenHbll. Ero OokoBas cTopoHa paBHa (CC|. OcHopaHie DE paBHO NepIMETIpy p
TpeyroabHIKa A1B1C|. Yron DCE paseH yiaBoeHHOMY yImy ACE TpeyronpHiKa ABC 11, 3HAUNT, He
3aBIICIT OT IOTOKEHIIT TOUKI (.

B paBHOOEIpeHHOM TPEYTOIBHIKE C JIAHHBIM YIIIOM TIPH BEpIIITHE OCHOBAHIE TeM MEHBIIE,
geM MeHbIlle OOKoBasg cTopoHa. [103TOMY HalMEHbINee 3HaA49eHIIe IMepHMeTpa p JOCTHTasTcs B
clIydae HalMeHbIIero 3HadeHus C'C|. DTo 3HaueHIe IPIHIIMAeTCA B cioydae, ecal C'C| gBIgeTCH
BBICOTOIl TpeyrombHIKa ABC. TaknMm ofpa3om, nckomoil Toukoil C] Ha cTOpoHe AB sgBIsSeTCS
OCHOBaHIIE BBICOTHI, IIPOBE/IEHHOI 113 BepITHET C.

3aMeTIM, 9TO MBI MOITIH OBI (DHIKCIIPOBAaTh CHadanda He TOUKY (|, @ TOUKY A | IUTH TOUKY B I
IOTYILII OB, UTO 4| 11 B| SBIMIOTCA OCHOBAHIAMII COOTBETCTBYIOLIIX BEICOT TPEYTOIbHIKA ABC.

113 3ToTO CHexyeT, YTO IICKOMBIM TPEYTOIBHIIKOM, HAlIMEHBIIETO MEPHUMETpa. BIIICAHHBIM B
JTaHHBII OCTPOYTOMBHBI TPEYTOMBHIK ABC gBIAeTCA TPEYTOMBHIK, BEPITITHAMI KOTOPOTO CITYKaT
OCHOBAHIIA BBICOT TpeyToIbHIKa ABC.



Myme 0aH mpeyzonbHUK ABC. Toukoli Toppuyesnnu smoz2o mpey20/16HUKA HO3bI8AeMCA MAKas
mouka O, uz Komopoli cMopoHbl OGHHO20 MpPey20bHUKA 8UOHbI 100 yenom 120°, m.e. yesnobi
AOB, AOC u BOC pasHbl 120°.

120"

3aoaua 3. JlokaxkeMm, 4TO B CiIydae, €CIM BCE YIUIbl TpeyroyibHUKa MeHble 120°, To Touka
Toppuuennu cymecTByer.

Jlokazamenvcmeo:.

A (BcmomorareibHBII TPEYToOJbHUK U
BCIIOMOTaTeJIbHasi OKPY:KHOCTb.)

A il

JlokaskeM, ITO B CIydae, €ClIH BCE VIJIBI TPeyroJbHIIKa MeHbile 120°, To Touka Topprdeinin
CYILLEeCTBYeT.

Ha cTtopoHe 4B TpeyronbHNKa 4BC MOCTPONM PaBHOCTOPOHHII TpeyroiabHHK ABC' (pic. a),

H OIIIIIeM OKOJIO HEr0 OKPY:KHOCTh. OTpe3oK A8 cTArmBaeT AyTY 3TOI OKPY;KHOCTH BeITITUIHOI
120°. CrnemoBaTelbHO. TOUKI 3TOIl YT, OTIHYHBIE 0T A4 1 B, 007amar0T TeM CBOIICTBOM, UTO
OTPe30K AB BIIeH H3 HIX mod yraoM 120°. AHamnormguasiM 00pa3oM, Ha cTopoHe AC TpeyTrodbHIIKa
ABC TOCTpONM pPaBHOCTOPOHHINI TpeyroasHHK ACB' (puc. a), I OMNHINEM OKOJIO HETO
OKpPYKHOCTh. TOUKI COOTBETCTBYIOIISH AYTH, OTIHYHBIE 4 n C, 00Majgar0T TeM CBOIICTBOM, UTO
oTpe3oK AC BiIeH 13 HUX mox yriioM 120°. B cioydae, Kora yIiiel TpeyTrolbHIKA MeHbIIe 120°, 3T
IyTI IepeceKalTcsd B HEKOTOpOIl BHYTpeHHeH Touke O. B 3ToM cioydae ~A0B = 120°, Z40C =
120°. CnegoBatensHo, I BOC = 120°. ITo3ToMy TouKa O gBIITCSA ICKOMOIL.

B cmyuae, Korga OINH I3 YITIOB TPEYTONBHIKA, HampnMmep ABC, paBeH 120°, Toukoil
TepeceTeHIns IyT OKpyAHOCTeI OyJeT Touka B (pmc. 6). B 3Tom cmydae Toukn Topprdenin He
CYIIECTBYET, TAK KaK HelTh3s TOBOPHTH 00 YITaX, IO/l KOTOPBIMI BIIIHBI I3 3TOI TOYKH CTOPOHBI AB
uBC.

B caydae, Korjga OAIIH 13 VIVIOB TpeyTonbHIKa, Hampumep ABC, Oonpme 120° (pic. B),
COOTBETCTBYIOIIIE JIYTH OKpPY;KHOCTell He TIIepeceKaloTcs, 11 TOYKH TOppHYellll Takke He
CYILLEeCTBYET.



C toukoit Toppuuennu cBszaHa 3a1aya depmMa 0 HAXOKJACHUN TOYKH, CyMMa PACCTOSTHHM OT
KOTOpOfI A0 TPEX JaHHBIX TOYCK HAMMCHbIIAA.

3aoaua 4 (3a0aua Pepma). [Ins NTaHHOTO TPEYTOIBHUKA HANIUTE TOUKY, CyMMa PAacCTOSHUHI OT
KOTOPOM 10 BEPIIMH TPEYrOJIbHUKA IPUHUMAET HAUMEHbIIIEE 3HAaUECHHUE.

' Pewenue:

(ITpumenenue nosopoma).

A
B g

JloKaskeM, UTO B CIydae, eClIH VITIBI TPEYTONbHIKAa MeHbIme 120°, To HCKOMOIT
TOIKOIT SBIAETCA TOUKA TOPPITIEIIIIH.

TloeepHeM TpeyroapRIK ABC BOKpYT BepuiHel C Ha yroa 60°. TlomytM TpPeyTOIBHIIK
A’B’°C. Bo3pMeM IMPON3BOIBHYI TOUKY O B TpeyroipHiKe ABC . IIpH MOBOPOTE OHa IEpPelIeT B
KaKy10-To Touky O°. TpeyroaneHnk OO ’C paBHOCTOPOHHINI, Tak Kak CO = CO’ u Z0OCO’ = 60°,
cneqopatensHo, OC = OO’ IToatoMmy cyMMa amiH OA + OB + OC GyueT paBHa ITIIHE ToMaHoil AQ
+ QQ’+ O’B’. SIcHO. UTO HaNMeHBIIEE 3HAUCHIE [UTITHA 3TOI TOMAHOH MPITHIMAST B CIVIAE, €CIIIT
Touskn A, O, Q°, B’ mexaT Ha ogHoil mpamoil. Ecin O — Touka ToppHUelIn, TO 3TO Tak.
HeficTBUTENBHO, £AOC = 120°, ZCOQ" = 60°. CrnenoBaTelIbHO, TOUKH A4, O, O’ 1eKaT Ha OIHOII
mpsaMoil. Aranormiano, £ CO’0 = 60°, ZCO'B’'= 120°. CnemoaTenbHo, ToUkn O, O, B’ 1eKar Ha
OJIHOII IpAMOIl. 3HAUNT, Bee TOUKN A, O, O°, B’ ne:kar Ha 0IHOIl IpIMOIIL.

CaMOCTOATENBHO JOKaKITe, YTO B CIyiae, €CI OJAIH II3 VITIOB TPEYTOJIBHIKA OOIbIe ILII
paser 120°, To penieHneM 3a1aqn Cepma IBIAETCA BEPIINHA 3TOTO VITIa.

(Yemobipe mo4Yku Ha OKpyHHOCMU).

Tpu mouKu, He aAexcawue Ha 0OHol npsamol, ece20a nexam Ha 00HOU OKPYyHCHOCMU (MaK KakK
0K010 1106020 Mpey20abHUKA MOXHO OMUCAMb OKPYIHOCMb). A B0OM Yembipe MOYKU 8 06UW,EeM 0/10HEeHUU yHce He
06A30aHbI pacnonazamsca Ha 00HoU oKpyx#Hocmu. Ecau 8 cnoxcHol eeomempuyeckoli 3a0aye yoaémcs
YCMaHoB8UMb, YMO KaKUue-mo Yemsoipe MoYKu Aexam Ha 00HOU OKPYHHOCMU, MO 3Mo 3a4acmyo 0OKa3bleaemcs

cyuecmeeHHbIM rpodsuxceHUemM K peweHuro. [1osmomy HywHo ceob600HO 81a0emb ceolicmeamu U MpU3HAKamu
PACMOAOMEHUA YEMbIPEX MOYEK HO OKPYHCHOCMU.

Paccmompum uemoipéxyzonoHUK ABCD. [1na moao, umobbi e2o 8epuiUuHbl Oblau pacrosioneHs!
Ha 00HOU OKpy#HOoCcmMu, Heob6xo00UMOo U 00CMAMmMo4YHO, Ymobbl 8bIMOMHANOCHE OOHO U3 C/1e0yWUX paseHCms:

(1) ZABD = ZACD;
(2) £A+£C=180"
(3) KA-KC=KB-KD;
(4) MA-MB=MD-MC

[0e K — mouka nepecevyeHus ouazoHaneli, M — moyKka nepeceyeHus npamoix AB u CD.




3aoaua 5 (Oxpyscrnocmo dessimu mouex). Ilyctsb B Tpeyronsauke ABC, H — Touka nepeceuenus
BBICOT TpeyroyibHUKA; TOUKHU A1, B1, C1 06003HauaroT ocHOBaHuUs BhICOT; Az, B2, C2 — cepennHbl
COOTBETCTBYIOIIUX CTOPOH; Az, B3, C3 — cepenunnt otpe3koB AA1, BB1 u CCy. Torna Touku Az, By,
Cy, A2, B2, Cp, Az, B3, C3 exxat Ha OHON OKPYKHOCTH, Ha3bIBAEMOU OKPYICHOCIbIO Oesamu
mouex Wi OKpyscHocmyio Jiiepa.

e

1, L

H_ 1A, (Yemvipe mouku na okpyscnocmu).
A

A \ N B

Pewenue:

JeficTBuTENbHO, 4387 — cpelHAd THHNA TpeyroibHIKa 4AHC 1, cnegoBatensHo, 4387 || CCY.
ByA» — cpeHId MIHNA TpeyroapHIKa ABC 11, cnenoBaTensHo, BoA) || AB. Tak kak CC| L 4B, 10
A3B2A> = 90°. Aramormdno, < A3C2A47 = 90°. ITostomy Toukn A7, B2, €. A3 1exaT Ha OTHOII
OKpYKHOCTH ¢ mnameTpoMm ApA3. Tak kak 44] L BC, To Touka 4| Takke NPHHAISKIT 3TOMH
OKPY/KHOCTIL. TakmMm oOpa3soM, To4KH A] U A3 71ekaT Ha OKPY/KHOCTH, OIIICAHHOII OKOTO
TpeyroiabHIKa 4287C>. AHaTOTIIHEIM 00pa3oM MOKasplBaeTcs, UTo Toukl B n B3, €| u (3 1exaT
Ha 3TOIl OKPY/KHOCTIIL 3HAYIT, BCE JIeBATh TOYEK JeKaT Ha OLHOII OKPY/KHOCTIL



3ao0aua 6 (IIpsimas Diinepa). B TpeyronbHUKE MEHTP OMMCAHHON OKPY)KHOCTH, TOYKA
[IepeCcEeYCHMs MEIMaH, TOUKA [IEPECCUECHUs BBICOT U LIEHTP OKPYKHOCTH JIEBATH TOUYEK JIEKAT Ha
OJIHOM NpsAMOIi, Ha3bIBaeMoM npsimoit Ditniepa. [Ipu 3TOM LIEHTP OKPY’KHOCTHU JAEBATH TOUEK JIEKHUT
[IOCEPEANHE MEX/y LICHTPOM I1€PECEUEHUS BBICOT U LIEHTPOM OINMCAHHOM OKPY’KHOCTH.

o

(ITpumenenue zomomemuu).

ﬂoxa3ameﬂbcmeo:

JeficCTRBITENRHO, MYCTh B TPeyrodbHNKe ABC Touka O — IeHTP OMICAaHHOII
OKpY;KHOCTH; (G — TOYKa TlepecedeHs Me/iad. H Todka TepecedeHis BICOT. TpedyeTcd 10Ka3arh,
gTo Toukn O, G, H nmexar Ha OIHOII TIPAMOIL I MeHTP OKPY/KHOCTI J[eBATH Todek N JIeTIT OTPe30K
OH mononam.

PaccMOTpIiIM TOMOTETHEO C IeHTpoM B Touke G I Ko3dmmmentom -0.5. Bepmmiaer 4, B, C
TpeyroapHIKa ABC mepeilIyT. COOTBETCTBEHHO B TOUKI 4>, B>, ). BricoThl TpeyronbHnKka ABC
mepelilyT B BBICOTHI TpeyroibHNKa A2B2C> 1, cleaoBaTeqbHO, TOUKa A mepeileT B TOUKy O.
TTostomy Toukn O, G, H OyIyT 1eKaTh Ha OIHOI MPIMOIL.

IToxasewm, uto cepeanHa N oTpe3ka OH gBiaseTcd LIeHTPOM OKPYKHOCTI JEBATI TOUEK.
JeiictBuTensHo, C'1CH — XopAa OKPYKHOCTII JIeBATH ToueK. [103ToMy cepeIIHHBIII NepHeHIHKYIIp
K 3TOIH XOpie SBIgeTcd AHaMEeTpoM I IepecekaeT OH B cepemnHe N. AHAIOINYHO, CepeINHHBII
MEPICHIIKYIAP K Xopae BBy apIgeTca AHaMeTpoM I nepecekaeT OH B Toil e Touke N. 3Haunt N
— IIEHTP OKPYKHOCTH JIEBATH TOUEK. YUTO I TpedOBaIOCh JI0KA3aTh.



Paccmotpum Tenepb Teopembl, MO3BOJISIIOIINE YCTaHABIMBATh, B KAKOM Cllydae TpH
TOYKH, JISKAIIUE Ha CTOPOHAX TPEYTOJIbHUKA WIIA UX MPOJAOHKEHUSX, TPUHAJIEKAT OJTHOMN
npsiMoit (Teopema MeHenas), a Takke, B KaKOM cllydae TpH MpsiMble, TPOXOIAIINE Yepe3
BEPIINHBI TPEYTOJbHUKA U POTUBOIOJIOKHBIE UM CTOPOHBI TPEYTOJIbHUKA, IEPECEKAIOTCS
B OJIHOM TO4YKe (TeopemMa UeBnl).

Haunem c teopembl MeHenasi, JI0Ka3aHHON JIPEBHEIPEUECKHUM MAaTEMaTUKOM U
acTpoHOMOM MeHenaeM AJIeKCaHIPHICKUM, KUBITUM B | BeKe J10 HaIIeH 3phI.

3adaua 7 (Teopema MeHenas). [Mycmb Ha cmopoHax AB, BC u npodonxeHuu cmopoHsl AC
mpeyzonbHUKa ABC 83ambl coomeemcmeeHHO moYvku Ci, Az U Bi. Touku Az, Bi, Ci nexcam Ha
00HoU npamoli mozda u mosabKo moaoda, Ko20d 8bIMoAHAeMCs Pa8eHCMB80o

AC, BA CB _,

CBB AC BA

i (Memoo nooobus).

JHokazamenbcmeo:.

[penmonoxmmM, 9To TOUKH A, B, C'| IpHHAIIEKAT OIHOI IPIMOI a

Uepes pepmmnay C TpeyroibHIKa ABC IpoBeaeM IpIMYI0, TapalIeIbHYIO ¢ I 0003HAYIIM Yepes
D Touky ee mepeceucHs ¢ AB. 113 momodna tpeyronsHNKOE ADC 11 AC| B claeayeT BBIIOTHIMOCTB

paBeHCTBa
CB _ DC
(1) BA AG
AHAJIOITIYHO, 113 MOH00HA TpeyroaeHNKoB BDC 11 BC|A | clenyeT BRIIOTHIIMOCTE PaBEHCTBA
B4 BG
(2) AC GD
IMepemHOKas 3TH paBEHCTBA, TIOTYUIIM PaBEHCTBO
BA CB _ BC,

AC BA Ac,’
113 KOTOpPOTO clIeayeT TpedyeMoe paBeHCTBO (*)
HoxaxeM odpaTtHOe. IIycTh Ha cTopoHax AB. BC 1 MPOI0KEHIIN CTOPOHEI AC TpeyrolbHIKA
ABC B34THI COOTBETCTBEHHO TOUKH C'|, A] U B|. IS KOTOPHIX BBHITIOMHAETCA pPaBEHCTBO (*).

TIpeAmonoKIIM, uTo mpaMad A B| mepecekaeT mpaMyr AB B HekoTopoil Touke C'. ITo q0Ka3aHHOMY,

BBITIOIIHACTCA PaBCHCTBO

AC' BA CB _,
C'B AC BA
AC'  AC,

] Ed
VunTeiBag paBeHCTBO (*), momyuaeM pasenctso C'B  CiF  p3 koToporo ciemyeT coBmaieHIe
Touek C'11 C'] M. 3HAYNT. TOUKH A |. B]. C'| IpHHALIEKAT OJHOI IPAMOIL.



3adaua 8 (meopema BaH-Obens)

lycmob Ha cmopoHax AB, BC u AC mpeyzonbHuka ABC 83amel coomeemcmeeHHO moYKu Ci, Az
u B1. Ecau npamele AA1, BBi, CC: nepecekaromca 8 mo4vke O, mo umeem mMecmo paseHcmso

CO _CA  CB
OC, AB BA
iy ' A

(Memoo noooous).

A

i B Hoxazamenvcmeo:
il

Yepes BepmnHy C TpeyroiabHIKa ABC MpoBedeM MpAMYR, MapaLIeTbHYE
AB. Tlpomomxum AA] nm BB| 10 TepeceueHNS ¢ 3TOI IpsaMoil B ToukaXx A 1 B’

COOTBeTCTBeHHO. 113 mo/10011a TpeyroabHIKOB AOB 11 A OB’ 1IMeeM
co _ A'B* _ AT+ CE' _ A'C+ CB'
oc, AB AB AB AB

113 mogobma TpeyronsHIKOB A 'CA] 1 ABA|. CB’B| 1 ABB| mMeeM

AT Cd4 CB' (B
AB  AB' AB BA

L0 _CA Ch
CregosatemsHo, OO, A4E BA

113 HOK&EBHHDﬁ TEOPEMBI HEIIOCPEIACTBEHHO CISIYET, UTO MEIHaHBI TPEYTOJIBHIIKA TOYKOII HX
[IEPESCCUCHIIA JS/IATCA B OTHOIICHIIIL 2:1, cunTag ot BCPIIIIHEI.



PaccMmoTpum Teneps Teopemy, onmyoauKoBaHHYO B 1678 romy UTanbsIHCKUM MaTeMaTHKOM U
UH)XeHepoM J[xxoBaHHU YeBOM.

3adaua 9 (Teopema Yeswi). [Mycmos Ha cmopoHax AB, BC u AC mpeyzonsHuka ABC 83amei
coomeemcmeseHHo moyKu Ci, A1 U Bi. Mpamelie AA;, BB, CC; nepecekaromcs 8 00HOU moyke

mo20a U mosibKo moaoa, Ko20ad Acl . BA& -CBl =1
CB AC BA
Jlokazamenbcmeo:
(Memoo nnowaoei).

IIpeanonoxnmM, 4T0 IIpAMEele A4, BB, CC| nepecekarwrcd B Touke O. OImycTIM H3
BepmH 4 1 B TpeyroiasEnka ABC neprneHANKyIIpel A4 °, BB’ Ha npamyro CC|. TpeyronsHHKI
AC|A’'n1 BC| B’ 'mono0HE 1, cIeI0BaTeIBHO,
’
AQ _AA"_ Sy
C\B  BB' Sy
AHaJI0rIHBEIM 00pa30M IIOKa3kIBaeTC, UTO
BA — Sposa  CB — Scos
AC Seog m BA Sygp
[TepeMHOXKag TTIONYUESHHBIE paBEHCTBA, OVIEM HIMETh
AC) B4 CE -1
C\B AC BA
3ameTIM. 9TO 113 TeopeMbl UeBbl HEIIOCPEICTBEHHO CIENYET, YTO MEANAHBI TPEYTOIbHIKA
MepeCceKarTCsa B OHOI TOUKE.




3adauu onsa camocmosmenvHoco peutLenus.

1. (Meroxa BcnomoraTenbHOM OKpyx)HOCTH) JIJist MPOMU3BOJIBLHOTO TPEYTOJIbHUKA
OCHOBaHUS NIEPIICHIUKYJISIPOB, OMYIICHHBIX U3 JIFO0OOW TOYKH OMMCAHHOW OKOJIO
HEro OKPY>KHOCTH Ha €ro CTOPOHBI WJIM UX IIPOJOJKEHUS, JIeKaT Ha OAHOU
NpsAMOi, HazbiBaeMoil mpsiMoit CuMcoHa.

2. (Teopema Menenas). Mcnionb3ys TeopeMy MeHenasi, 10Ka3aTh, 4TO OTPE3KH,
COEIUHSIONIUE BEPIINHBI TETPAdApa C LIEHTPOUJaMH MPOTUBOIIOJIOKHBIX TPaHeH,
NepeceKaroTcsl B OAHON TOYKE, Ha3bIBAEMON LIEHTPOUIOM TETpadipa, U JeNATCs B
Hel B oTHOIIEeHWH 3:1, cuuTast OT BEpIIMH.

3. (Teopema Yessr). JlokaxkuTe, 4TO MpsiMble, MPOXOASIINE YePE3 BEPILINHBI
TPEeYroJbHUKA U TOYKU KacaHHsl BHEBIUCAHHBIX OKPY>KHOCTEH, IEPECEKAIOTCS B
oaHoM Touke (Touke Harems). (OkpyXKHOCTh Ha3bIBAETCSl BHEBITUCAHHOM B
TPEYTrOJbHUK, €CIIM OHA KacaeTCsl OJJHOM CTOPOHBI ATOTO TPEYTOIbHUKA U
MPOJOHKEHUN IBYX APYTUX €0 CTOPOH. )



Pewienua 3a0au.

3aoaua 1. ]I npon3BOJIBHOTO TPEYTOJILHUKA OCHOBAHUS
MEPIECHIUKYISIPOB, OMYIIEHHBIX U3 JII000I TOUKI
OMKMCAHHOI OKOJIO HETO OKPY>KHOCTH Ha €r0 CTOPOHBI
WIH UX MPOJIOJDKEHUS, JIe)KaT Ha OJTHOM MPsSMOi,
Ha3bIBaeMoi npsimoit CuMcoHa.

JefIcTBUTENBHO, IIyCTE P — NPOII3BOJIbHAS TOUKA, JIe/Kallasd Ha OKPY/KHOCTIL, OIIICAHHOII OKOTIO0
TpeyroabHIKa ABC; D, E, F — OCHOBaHIA NepPIeHINKYTIPOB, OMYIIeHHBIX I3 TOUKH P Ha CTOPOHBI
TpeyrombHIKa. [Tokaxem, 910 Toukm D, E, F 1eaT Ha OIHOII TIPSMOITL.

3aMeTIM, YTO B CIIy4ae, eclll AP IpoXOoOuT 4epe3 UEHTP OKPYAKHOCTIL TO Toukl D i E
COBMAJAIT ¢ BepmmHaMn B 11 C. B mpoTiBHOM ciIydae, oIiH 1n3 vinoB ABP wit ACP ocTphlil, a
IpyToil — Tymoil. I3 3Toro ciemyer, 4To TOUKN D 11 E OVIYT paclolokKeHbl 0 pa3Hble CTOPOHBI OT
npamMoil BC 1 114 TOro, 4ToOBl 10Ka3aTk, 4TO TOUKH [, E 11 F 1ekaT Ha O1HOII IIPAMOII, 10CTaTOYHO
IIpOBeplTh, uT0 L CEF =/BED.

Omrniem oKpyKHOCTE ¢ anameTpoM CP. Tak kak <~ CFP = ZCEP =90°, To Toukn E 1 F nexar
Ha 3Toil okpyKHOCTIL. [Tostomy £ CEF =/CPF KaK BIIIICAHHEIC YIJIEI, OMIPAFOIIIecd Ha OIHY IVTY
okpyxHocTH. [amee, LCPF = 90°- APCF = 90°- ZDBP = ZBPD. OmumeMm OKpY:AKHOCTB C
mnamerpoM BP. Tak kak £BEP = ZBDP = 90°, T1o Toukn F u D IIeXaT Ha 3TOH OKPYAKHOCTIL
Iostomy /BPD =/BED. CrnenoBaTellbHO, OKOHYATEIBHO MMOydaeM, ure S CEF =/BED. 3Ha4uT
Touki D, E. F ITexaT Ha OTHOII MPSIMOIL.



3aodaua 2. Vicnionb3ys TeopeMy MeHenas, 10Ka3aTh,
YTO OTPE3KH, COCIUHSIONTNE BEPITNHBI TETPAdAPA C
[EHTPOUIAMH MTPOTUBOTIOJIOKHBIX TPAHEH,
MepeceKaroTCsl B OJHOU TOYKE, Ha3bIBAEMOU
LHEHTPOUJOM TETpadipa, U JACNATCS B HEMl B OTHOLLICHUU
3:1, cudrtas OT BEpIIMH.

Jlokazamenbcmeo:

HeficTBuTeNBbHO, MyCTh ABCD — Tetpa’ip, A2, D2 — UeHTPOILIE!
COOTBETCTBYIONIIX TpaHeil, 4] — cepeanmHa BC, O — Touka mepecedeHns 442 n DD> (puc. 13).
IIpiverv Teopemy MeHenad K TPEVIONBHIIKY A 1 DD7 11 mpamoii AA47. IImeeM

A4 DO DA_.
4D OD, A4

S

Tak Kak A7 — TouKa MepeceueHIs MeIal TpeyroibHka BCD, To 4D
DA 2 Do 3

ba | =

Tak xax D> —

TOYKa IlepeceueHns MeIaH Tpeyronbanka 4BC, To A4 3 TIlostomy OO0, 1
3aMeTHM, 4YTO B TAKOM JK€ OTHOIIEHII JeldT oTpe3ok DD-> mpameie BBy n CC2.

CremosareIbHO, OHII TAKKE IIPOXOIAT UEpPEe3 TOUKY O 11 1enarcd B Hell B OTHOMIEeHHH 3:1, cumiras oT
BCPIIIITH.



3aoaua 3 (Teopema Uessl). JlokaxkuTte, 4TO NMPsIMBIE, POXOIAIINE YePE3 BEPIITUHBI
TPEYroJbHUKA U TOUKU KacaHUsl BHEBIIUCAHHBIX OKPY’KHOCTEH, IEPECEKAIOTCS B OAHOMN
Touke (Touke Harens). (OKpy>KHOCTh Ha3bIBa€TCs BHEBIIMCAHHOM B TPEYTOJIbHUK, €CIIU
OHa KacaeTcsl OJTHOM CTOPOHBI ATOI'O TPEYrOJIbHUKA U MPOIOJIKEHUH IBYX APYTHX €TI0
CTOPOH.)

Jlokazamenbcmeo:.

IIycTh OKPYKHOCTB KacaeTcs CTOPOHbI BC U IMPoAOIKEeHUSA CTOpoH AC U
AB tpeyronbauka ABC COOTBETCTBCHHO B Toukax 4,, B’, C’. Torma C4,
=CB’,B4,=BA’, AB’=AC’. O6o3nauum AB = ¢, AC = b, BC = a, p —
nonymnepumeTp TpeyroibHuka ABC. ImeeM AB° = AC = p u,
crepoBarenbHo, B4, =BC'=p—c,4,C=CB’=p—b.

AHAJIOTUYHO, JUIS TOUYEK KacaHUs
B, u C, nmeem: AC,= p—>5,C,B
=p—a;CB =p—a, CiA=p—b.
CrniestoBarenbHO, BHITIOIHSIETCS

PaBEHCTBO
AC, B4 CB
CB AC BA

ITo Teopeme UeBnl, npaMble A4,
BB, CC, nepecexarorcs B OHOH
TOYKE.

Jlomawnee 3a0anue:

1. Ha menunane CC; tpeyronpuuka ABC B3sita Touka M. [Ipsimbeie AM u BM nepecekatot
CTOPOHBI TPEYTOJILHUKA COOTBETCTBEHHO B Toukax A; u By, Jlokaxkure, uto nipsimbie AB u
A:B; mapannensHsI.

2. Orpesok MN, coemunstronuii cepeannbl ctopor AD u BC versipexyronsauka ABCD,
JeNuTCsA AMAaroHajsIMM Ha Tpu paBHbIe yacTu. Jlokaxure, uro ABCD — tpamenus, oqHo u3
ocaoBanuit AB mn CD xotopoii BiIBoe O0IbIIe qpyroro.



