XXXV Kuposckast JIMIII e Buriikuib, 3-28 uross 2019 roga e 9 kiracc IIPODOU

Cepusg 21, moaspsl

14 wona

Ounpenenenne 1. Toukun X u Y HasbBaoTcs noaApHsMU OTHOCUTEILHO OKPY?KHOCTH w ¢ HeHTpoM O
pajguyca R, ecin (075, O—1>/) = R

Yup. 1. JTokaxkure, 910 MOJIApHBL: () ToUKa Ha OKpy»KHOCTH cama cebe; (b) 1Be MHBEpCHBIE OTHOCH-
TeJIbHO OKPYZKHOCTH TOUKH; (€) TOYKa BHE OKPYKHOCTH U OCHOBAHUE KAcaTeJbHOI U3 Hee K OKPYKHOCTH.

VYup. 2. Jana Touka A 1 oKpyzKHOCTE w ¢ neaTpoMm O. JlokaxKuTe, 9TO BCE TOYKH, HOJISAPHBIC TOUKe A,
JIeXKaT Ha OJIHOI psMOii a, poxojgreii yepe3 Touky A’ (A" unsepcua A), u a LOA.

Ounpegenenne 2. IIpsmas a, cocraBienHas U3 TOYEK, HOIAPHLIX A, HasbiBaercs noaApol Todkm A.
Touka A HasbIBAETCS NOAOCOM TIPSMON .

OcHoBHoe cBoiicTBo mossapbl. Touka A jexxkur Ha noispe Touku B. Torma B jmexxut Ha mossape A.

Yup. 3. (a) [ossper Touek A u B nepecekatorcst B Touke C. Yem sisiercst nossipa Touku C7

(b) Tana upsimasg a u OKpy»KHOCTb w. JloKazKuTe, 4TO TOJSPBI BCEX TOYEK HA G IPOXOJST Hepe3
HEKOTOPYIO TOUKY A.

1. (a) Touka A HaxommTCs BHE OKPYKHOCTH w. JloKaykure, 9T0 MOJIsipa TOUYKH A — 9TO IpsMasi depe3
OCHOBaHUY KacaTeJIbHbIX U3 A K w.

(b) Yepes touky X mpoBojuTCH CeKyllas, KOTOpas lepecekaeT OKPYKHOCTb w B Toukax A u B.
HokaxkuTre, 4TO TOUKA IepecevdeHns KacaTeJIbHbIX K w B Toukax A u B jexur na nosspe X. B wacraocru,
BCe TaKMe TOUKH IepecevdeHns Nap KacaTe/bHbIX JIe?KaT Ha OJHOU IIPsIMOI.

(c) OxpyxHuoctb w ¢ nenrpom I kacaercst cropon BC, C'A, AB tpeyronbsauka ABC' B Toukax Aj,
By, C. llpsamas Ay By nepecekaercs ¢ npamoit AB B Touke X. /lokaxkure, uro Touku C', C'| 1 ocHOBaHUe
BTOPOII KacaTeJbHON n3 X K OKPYXKHOCTU W JIeXKaT Ha OJHOMN IIPsAMOii.

(d) Hoxaxkure, uro B npeapiaymeii 3agade [ X LCCY.

2. Jlokaxxure, ato Touku A, B u C' jiexkar Ha OJHON MPAMOI TOT/Ia U TOJIHKO TOT/IA, KO/ UX MOJIAPDbI
a, b ¥ ¢ TIepecekaroTcs B OJTHON TOYKe.
3. (a) Yepes Touky X mnposeieHa IpsiMasi, KOTOpas IepecekaeT OKPYKHOCTb w B Toukax A u B, a
nossipy X — B Touke Y. [Jokaxwure, uro (X,Y, A, B) = —1.
(b) IlonsipHoe cBoiicTBO cekymmx. Yepes Touky X mnposesin JiBe MpsiMble, KOTODBIE IIE€PECEKJIH
OKpY?KHOCTH w B Toukax A, B u C, D coorBercrBerno. Jlokaxkure, uro Touka nepecedennss AC u BD u
Touka nepecedennsd AD u BC' jiexkar Ha 1oJpe TOYKH X .

B crenyrommx Tpex 3amadax gaH derbipexyronbHuk ABC D, npsmbie AB u C'D nepecekaioTcst B TOU-
ke P, BC u AD — B touke Q, npsambie AC' u BD — B Touke R.

4. Teopema Bpokapa. Ilycte ABC'D Brucan B oKpy:KHOCTb ¢ neHTpoM (. Jlokaxkure, UTO TOJISAPHI
Touek P, Q u R ectb npsambie QR, PR u P(Q) coorBercrBenno. Kak ciencrsue, touku O, P, Q u R
00pa3yIoT OPMOUEHMPUUECKYI YEMBEPKY.

5. [Iycts B ABC'D Brmcana OKpy:KHOCTB w, KoTopast Kacaercst cropon AB, BC, CD u DA B Toukax
K, L, M u N coorBercrBento. [Ipsimble KL u M N nepecekatorcst B Touke S, a npsambie LM u NK — B
touke 1. /lokaxkure, 410 TOT/IA

(a) P, Q, S uT nexar Ha OJHOI IPAMOI;
(b) AC, BD, KM w LN nepecekaioTcst B OJHON TOYKE.

6. [Tycrs ABC'D onmcan 0KOJIO OKPY?KHOCTH W € TIeHTPOM [ U BImcaH B OKPYKHOCTD {2 ¢ menTpom O.
Jokaxkure, aro Toukn O, [ u R jexkaT Ha OJIHON MTPSIMOii.

7. B okpyxuoctun w mposenerbl xopaa M N u guamerp AB. Ilpsmbie AM u BN nepecekaiorcst B
touke X . Jlokaxkure, 9TO MEePHEHIUKYIAp u3 Todkn X Ha guamMeTp AB nmpoxoauT depe3 HEeKOTOPYIO TOUKY,
He 3aBUCAIIyI0 oT auamerpa AB.

. IIyctb BBICOTBI 1 u 1 TPEyTOoJbHHUKA nepecekaiorcs B Touke H. [Ipsmvbre u A By
8. Ily AA BB 4 ABC H. 11 ABu AB
nepecekatorcst B Touke X . Jlokaxkure, uro npsamast X H neprieHInkyigpHa Meuane u3 Bepriuabl C'.

9. B tpeyrosbanke ABC' BrmcaHHasi OKPY»KHOCTh Kacaercst ctopoH AB n AC' B toukax C u By. Oka-
3aJ10ch, 4To npsiMble BC', B1C| u KacarejbHas K omucanHoit okpyzkuoct ABC B ToUuke A 1epeceKaroTcs
B oxHOil Touke D. [lokaxkure, uro D, LIEHTP BIUCAHHON OKPY?KHOCTU [ U LIEHTP OIMCAHHON OKPY2KHOCTHU
O J1exkaT Ha, OJHON MPSMOIA.



