10.12.19
ToukKa KaK OKPY>XHOCTb

CerogHs Mbl HAQYHEM 3aHATME Cpa3y C 3a[ayu, y KOTOPOM eCTb OMEHb KOPOTKOE peLLeHne,
HO OHO MOXET OoKa3aTbCsl HEOYEBUAHBIM.
3apava. lNpsamble AB 1 AC — kacaTtenbHble K OKpY>XHOCTU @ (B 1 C — ToukM KacaHusi). Toukn M
n N — cepeanHbl otpeskoB AB n AC. Touyka P — npomnsBonbHasa Todka npamon MN (cMm. puc.).
HokaxuTe, yto PA = PD, rge PD — kacaTenbHas K . A

Ha npowrnom 3aHsmuu Mbl paccMampugasiu roHsimue cmereHu
MOYKU OMHOCUMENIbHO OKpYXHocmu. B OaHHOM criyyae, Mbi 6ydem
cMompemb Ha MOYKY A Kak Ha OKpyXHOCmb ¢ yeHmpom A paduyca 0. p M N
Kak mozda onpedenumb, 4YmMO maKkoe cmerneHb mo4yku P
OmHocumesibHoO makou 8bIPOXXOEHHOU OKpy)XHocmu? Mo
ornpedersieHUro Mosly4uM, 4mo 3ma cmereHb pasHa PA®,

PeweHune. PaccMoTpuMm [OBe OKPYXHOCTU: @ W TOYKYy A
(OKPY>KHOCTb C LIEHTPOM B TO4Yke A M HynesbiM paguycom). Torga MN
_— paguKanbHas oCb 3TUX ABYX OKpYyxHocTen. CnegoBaTtenbHO, ToYka
P nexut Ha pagukanbHOW OCU OKPYXXHOCTU @ M Toukn A. Torga pasHbl
CTeneHn TOYKN P OTHOCUTESIbHO 3TUX OKPYXXHOCTEW, TO €CTb PA? =
PDZ, oTkyaa PA = PD, yto n TpeboBanocs.

YnpaxHeHus. 1) UTo aBnaeTcs pagukanbHOW OCblo:
a) OBYX TOYeEK; 6) OKPY>KHOCTU N TOYKMN BHE €€; B) OKPY>KHOCTU N TOYKM HA OKPY>KHOCTU?
2) UTo Takoe pagukasbHbI LEHTP TPEX TOYEK, He fexallmx Ha OAHON NPSAMOnN?

YaveutenbHbiM 06pa3omM okasbiBaeTCs, YTO 3TU NPOCTble (PakTbl NOMNE3Hbl AN peLleHns
AOBOMbHO TpyAHbIX 3adady. [ns HeKoTopblIX 3agad, KoTopble Bam OyaoyT npeasnioXeHbl,
crneumanbHO YyKasaHbl MCTOYHUKW, TaK Kak HEKOTopble M3 HUX npegfnaranucb Ha BecbMa
CEepbe3HbIX ONMMNMagax.

3apgaym ans camoCcToSITENIbHOrO peLeHust
1. [laHbl OKPYXHOCTb @ W (UKCUMPOBAHHAs TO4Yka A BHE OKPYXHOCTU. Yepe3 Touky A
NPOBOOATCS OKPYXHOCTU S, KOTOpble KacarlTCA OKPYXHOCTU @ B Toyke B. KacaTtenbHble,
npoBegeHHble B Todkax A 1 B K OKpy>KHOCTU S, nepecekatoTcs B Todke M. [JokaxuTte, 4TO BCe
Takue To4km M nexat Ha OgHOWN NPSIMON.
2. N3 Toukmn A, nexallen BHe OKPYXHOCTU @, npoBeAeHbl kacaTernbHble AB n AC (B n C — ToukM
kacaHus). Touykm E n F — cepeanHbl otpe3koB AB n AC cootBeTcTBeHHO. Ha npsimon EF
Bbl6paHa npousBonbHas Touka D, 13 KoTopon K @ npoBoasTca kacatensHbole DP 1 DQ (P n Q —
ToukK KacaHus). Npamasa PQ nepecekaeT npsmyto EF B Touke M. [okaxute, yto ZDAM = 90°.
3. B TpeyronbHnke ABC npoBefeHa BnMCaHHas OKPY>XHOCTb C LIEHTPOM |, KoTopasi KacaeTtcs
ctopoH AB, BC n AC B Toukax Cy, Ag 1 Bo COOTBETCTBEHHO.
a) (Kybok umeHu A.H. Konmoeoposa) MNpamas Bl nepecekaet ACo B Touke K. [lokaxuTe, 4TO
LEeHTP ONMMCaHHOW OKPYXHOCTU TpeyronbHuka BKBg nexxuT Ha npsimon AC.
6) (CaHkm-lNemepbypackas onumnuada 2002, ombopoyHbIt myp) MNpsmasn, nepneHgukynapHas
BBy 1 npoxoasiuas yepes By, nepecekaet AoCp B Touke B;. [lokaxuTe, 4To cepeamHa oTpeska
BB; nexut Ha npamon AC.
4. BnnucaHHasi oKpy>XHOCTb TpeyrornbHuka ABC kacaeTtcsa ctopoH AB, BC 1 AC B Toukax Cop, Ag 1
Bo cooTBeTcTBEHHO. [NMpamas a npoxoauT yYepes cepeauHbl oTpe3koB ABy n ACy. AHanornyHo,
onpegenstoTcs npamMble b n ¢. TOYKM nonapHOro nepeceyeHns npamblx a, b n ¢ obpasyloT
TpeyronbHUK AB'C’. [lokaxuTe, YTO LEeHTPbl ONUCAHHbLIX OKPY>XHOCTEN TpeyronbHukos ABC u
AB'C’ coBnagator.
5. B ocTtpoyronsHom TpeyronbHuke ABC yron C 6onblue yrna A. M — cepeauHa cTopoHbl AC.
A1 n C; — oCHOBaHuA BbLICOT, NMpoBefeHHbIX 13 BepwnH A U C COOTBETCTBEHHO. Ag U Cp —
cepeaunHbl otpeskoB MA; n MC;. lNpamasa AoCo nepecekaeT npsamyro, Npoxoasiuyro vyepes B
napannensHo AC, B Touke T. [lokaxute, yto TB = TM.



6. To4ka | — LeHTp BNMCAHHOM OKPYXHOCTU TpeyronbHuka ABC. lNpsmas, npoxogsdwasa vyepes
TOouKy | nepneHgukynapHo npamon Bl, nepecekaeTt npamyto AC B Touke Bj;. AHanornyHo
onpegenatTcs Todkn A n Cy. [lokaxnte, 4to Toukn Az, B; n C; nexxaTt Ha ogHOW NpAMOW.

7. N3 BepwumHbl C TpeyronsHuka ABC npoeaeHbl kacatenbHble CX n CY K ero OKpy>KHOCTH
0eBATn Toudek. [JokaxuTe, 4YTO KacaTenbHas K OMMCaAHHOM OKPYXXHOCTWU TpeyronbHuka ABC,
npoBegeHHas B Todke C, npamas AB u npamaga XY nepecekaroTcs B OQHON TOYKe.

8. (Bcepoccutickas onumnuada 2011, 10.4) MNMepumeTtp TpeyronbHuka ABC paBeH 4. Ha ny4yax
AB n AC oTmeyeHbl Toukn X 1 Y Tak, 4to AX = AY = 1. Otpeskn BC n XY nepecekarorcs B
Touke M. [lokaxunte, 4TO NnepumeTp ogHOro na TpeyronbHnkos ABM mnnm ACM paBseH 2.

9. (TypHup eopoodos, 2013) B TpeyronbHuk ABC BnvcaHa OKPYXHOCTb, KacarwLladacs CTOPOH
BC, CA n AB B Toukax X, Y 1 Z cOOTBETCTBEHHO. Ha NnockoctM OTMETUNN MPOU3BOSIbHYHO
Touky K. CepeaunHHble nepnenaukynapbl k otpeskam KX, KY n KZ nepecekatot npsimele BC, CA
n AB B Toukax Xi, Y1 U Z; COOTBETCTBEHHO. [lokaxunte, 4To Toukn X1, Y1 U Z; nexart Ha ogHOn
NPAMOMN.

10. (IMO Shortlist, 2007) BrnncaHHasa OKpy>XHOCTb TpeyronbHuka ABC kacaeTcst cTOpoH AB un
AC B Toukax Z n Y cooTBeTCcTBeHHO. [psimble BY 1 CZ nepecekatotcs B Touke G. Toukm R 1 S
BblOMpatloTCs Tak, 4YTo YeTbipexyronbHukn BCYR n BCSZ — napannenorpammsl. [lokaxuTte, 4To
GR =GS.



