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13. /IBoiiHble OTHOIIEHMS—2

8 uroaa

Onpenenenne. Touku A, B,C, D nexar ma oxpyxxkuoctu S. Ilycrs X — npoussosib-
Hasl TOYKA 3TOI OKPYKHOCTH. J[60THbIM 0OmHouwenuem yIOPAJOUEeHHO YeTBEPKU TOYeK
A, B, C, D nassiBaercst seqimanta (A, B,C, D) = (XA, XB,XC,XD).

Samevanue. Olupejesiere KOPPEKTHO, TO €CTh He 3aBUCUT OT TOUYKU X .

Omnpenenenne. Bruucannplii 4eThIPeXyroabHIK HAZLIBACTCS 2APMOHUYECKUM, €CJIT IIPO-
U3BEJIEHN JIJINH €r0 IIPOTUBOIO/IOKHBIX CTOPOH PaBHLL.

Onpenenenne. Brncanubiit yerbipexyroibink ABC' D Ha3bIBaeTCsA 2apMOHUYECKUM, €C-
qu gerBépka Touek (A, C, B, D) rapMoHndeckasi.

Samevanue. Terepb MbI MOZKEM IPOCIIUPOBATE JBOHHOE OTHOIICHUE C IIPSIMOI Ha OKPY K-
HOCTB Y€pe3 TOUKY, JIeXKAILYIO Ha 9TOH OKPY>KHOCTH.

Takum 06pa3oM, Mbl HAYUNIUCH [IPOCIIUPOBATHL YeTBEPKN TOYEK ¢ OKPYZKHOCTH Ha IIps-
MYTO 1 C IpsiMOii Ha mpsimyto. Ha kaprunkax nmxe (Ay, By, C1, D1) = (Asg, By, Cy, D>).

1. Ilycte ABC'D — rapMoHUYeCKnil 9eThIpexyroabHuk, M — TodKa IepecevdeHus ero
nnaronaJeit, P — Touka nepecedeHns KacaTeJbLHON K ero ONMCaHHON OKPYKHOCTH B TOUKE
B u npsamoit AC. Jlokaxure, aro (A, C, M, P) = —1.

2. JlokaxkuTe, 4TO BIHUCAHHBI YeTbipexyroibHuk ABC D siBiisiercss rapMOHUYECKIM TO-
rJ1a U TOJIBKO TOTJIA, KOT/Ia,

(a) KacaresnbHble K €ro ommcanHOil OKpy2KHOCTH B Toukax B u D mepecekarorcst Ha
upsamoit AC, mbo napaJiiesbHbl 3TOH MPSIMOI;

(b) Buccekrpucot yriioB A u C nepecekatorcst Ha juaronaiu BD;

(c) Pasubt xors 661 gBa u3 yrioB BNC, DNC u BAD, tne N — cepeinHa uaroHasm
AC
(d) duaronans AC cojep:KutT cumejuany tpeyrojbianka ABD.

Sameuanue. Boobie rapMOHMIECKN YeThIPEXYTOIbHUK 00/1a/1aeT JI0CTATOYHO 3a0aB-
HBIM CBOIMICTBOM «CUMMETPUIHOCTH». Hampumep, noka3aB KOHKYPEHTHOCTD KacaTeTbHBIX K
okpyzkHocTH B Toukax A, C' n npsimoit B D, Mbl aBTOMaTHUIECKH 1101y YaeM KOHKYPEHTHOCTD
KacaTeJbHbIX B TouKax B, D u mpsimoit AC

3. (a) B yron BAC' Brucana OKpy’KHOCTh W, KacaroIasicss CTOPOH yrita B Toukax B, C'
Xopna C'D oxpyzxHOCTH W napaJuienbha npamoit AB. Ilpsyast AD BTopoii pa3 nepecekaer
OKPY?KHOCTBb w B Touke F. Jlokaxkute, uro npsamas C'E jgenut orpe3ok AB 1omo/am.
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(b) U3 Touku P K OKDYKHOCTH w IPOBEJCHBI OTPe3KH KacareabHbix PA, PB,
touka C' JuamerpasbHO HPOTUBOIOJIOKHA Touke B. okaxkute, uro npsmast C'P peaut
[OITOJIaM HEPIEHINKYJISIP, OMYyIIeHHbI u3 Toukn A Ha upamyo BC.

4. (a) Ha okpyxkHOCTH w OTMedeHbl pasiauinbie Toukn A, B, C', D. Touka P ue jexur
Ha OKpyzkHOCTH w. [Ipsimbie PA, PB, PC, PD Bropoii pa3 mepecekaioT OKPY’KHOCTb W
B Toukax A', B', C', D'. Jlokaxure, aro (A, B,C,D) = (A", B',C", D’).

(b) HokaxknTe, 9T0 PU MHBEPCUN COXPAHSIETCsT JBOWHOE OTHOIIEHUE IeThIPEX TOUEK.

(c) YeTbipe OKPYKHOCTH W4, W, We U Wp KACAIOTCST OKPY’KHOCTH w B TOUYKax A, B,
C', D cooTBeTCTBEHHO 1 KacaloTcs JpyT ApyTa 1o muk/y. Bee kacanus BHenHue. Jlokaxkure,
qr0 ABC'D — rapMOHIYECKN 4eTbIPEXYTOIbHUK.

5. B ocrpoyrosbaom Tpeyrosbanke ABC (AC > AB) nposesu buccekrpucy AL u meu-
any AM , nocieIHIO0 POJJINJIN JIO TIepecevdeH st ¢ ONNCAHHON OKPYKHOCTHIO TPEYroJIbHIKA
B Touke D. Touka F' cummerpuuna L oraocuresnbao M. Jlanbl yrubl Tpeyrosbanka ABC,
HaiiguTe yrog FDA.

6. Teopema o 6abouke. Xopabl AC' 1 BD oKpY>KHOCTH IIPOXOAAT Uepe3 CePeInHY XOP/Ibl

MN. Orpesku AD u BC' nepecekator orpe3ok M N B Ttoukax X u Y. Jlokaxkure, 4To
XM =YN.

7. By u By — ocHoBaHms BHyTpPeHHEl u BHerHel ouccexkTpuc Tpeyroibanka ABC. Ka-
caTesbHbBIe, OT/INYHBIe oTIpsiMoil BC, mpopeaerHble n3 By n By K BIMCAHHON OKPY?KHOCTH,
KacaioTcd e¢ B Toukax K1 n Ks. Jlokaxkure, uro B, K1 n Ky n1exkaT Ha OJHON IPAMOIi.

8. Jlan octpoyrosbHbiii Tpeyroiabauk ABC'. Tlepnenaukynsap u3 B k npsmoit AC niepe-
CeKaeT OKPY’KHOCTh, noctpoennyto Ha AC, Kak Ha quamerpe, B Toukax X u Y (X Guimke
K B, 1yem Y'). Ananornano neprenaukyssip u3 C' K mnpsimoit AB miepecekaer oKpyzKHOCTb,
noctpoentio Ha AB kak Ha quamerpe, B Toukax Z u 1 (Z ommxke k C, uem T'). Jlokaxkure,
yro npsmbie X Z, YT u BC' nepecekaiorcst B OJIHON TOYKe JTMOO MapasiiebHbI.

9. Yernipéxyronpauk ABCD Bumcan B OKpY»KHOCTb w. KacarenbHas B Touke D K
okpyzkHOCTH W mnepecekaer ayad AC B Touke E. Ilpsimast, mpoxonsiias depe3 TOUKy F,
nepecekaer oTpe3ok AB B Touke P, orpesok BC' — B Touke (), orpe3ok BD — B Touke R,
a OKPY?KHOCTh w — B TouKax S u 1. OkazaJjioch, uro R — cepeguna orpeska PQ). Jokaxure,
yro R — cepenuna orpeska ST



