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32. KomiliekcHble 4ncjia B TeOMeTpur—3: 3a1a4n

19 urona

VYupaxuenne. /lokaxkure, 9T0 cepeInHbl CTOPOH Tpeyrojbanka ABC', OCHOBaHUSI €ro BBICOT U CEPEJIU-
HBI OTPE3KOB, COEMHSAIONTIX OPTOIEHTD C BEPITHHAMHE, JIEZKAT HA OJIHOI OKPY’KHOCTH (OKPYZKHOCTH JICBITH
TOYEK TPEyTOJHHUKA).

Pemenwne. [lycto onucannast okpykHOCTb Tpeyronbinka ABC gBisgercs eauHudHoil ¢ meaTpoM B (.
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OCTABIIXCSI ITECTH TOYEK JIE;KAT Ha JaHHOI OKpyzKHOCTH. CHava a pasdepeMcst ¢ OCHOBaAaHUSIME BBICOT. J1o-
a+b+c—abe

2

Torna cepeTMHBI CTOPOH UMEIOT KOOPJAWHATHI 1M = . JokazkeMm, 9TO KaxK1asd U3

CTATOYHO MTPOBEPUTH JIJIsT OCHOBaHUsI BBICOTH 13 A Ha BC', nMmeromeMy KoopauHaty h, =

Nnmeem
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DTO NBOITHOE OTHOIMIEHHE JEHCTBATEIHLHO BEIECTBEHHO, TaK Kak
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Tenepb mpoBejieM MPOBEPKY I CEPEIUH OTPE3KOB, COCTUHSIONINX OPTOIEHTP C BepiinHaMu. Kak Mbl
IIOMHUM, OPTOIEHTP TPEYTOJbHUKA, BIIMCAHHOTO B €IMHUYIHYIO OKPY?KHOCTH, IMEET KOOPIMHATHI ¢ + b+ C.

[TosTomy cepenuna orpeska AH nmeer KOOpAMHATY T = 2(L+Tb+c. Nnmeem
t—m z—k _(atb-a) @rgb-a _ (E+H(E-1  (@tb-ajbe (a+o)b-a)
n—m ' n—k (a+b)(c—a) (@+bc—a) (E+1)(E-1) (a+b)(c—a)abc (a+b)(c—a)

Vupaxnenue. /lokaxure, uto [0? = R?> — 2Rr, rae I, O — nenTpHl BIUCAHHON! OKPY?KHOCTH U OITH-
CAHHOI OKPYKHOCTEl COOTBETCTBEHHO, & K M 7 — UX Pajnychl.
Pemenne. Beejem cucremy orcuera 2. Torja meHTp BIMCAHHON OKPYXKHOCTH UMEET KOMILIEKCHYIO KO-

opaunary ak + al — akl. Tlpoeknus meHTpa BIMCAHHON OKpYyKHOCTH Ha TpsaMmyo BC' BbIYUCISETCS 110

ak? + al®> + ak + al — akl — akl? — ak?®l + akl  ak® + al®> + ak + al — akl?® — ak?l
dopmyite 5 = 5 . Torna, mo-

cKoMbKy R = 1, MBI 3HaeM, uTo 2Rr coBHamaeT ¢ JJINHON BEKTOpa
(ak? 4 al® + ak + al — akl®* — ak?l) — 2(ak + al — akl) = a(k+1)* — (a+akl)(k+1) = —a(1 —k)(1 = 1)(k+1).

C apyroii cTOpOHBI

10? — B = (ak + al — akl){ak Tl —akl) — 1 = FF1= kl)(il”_ Dok (= k)(lk_l N+

Benomunast, uro |a| = |k| = || = 1, nonyuaem Tpebyemoe.

Yupaxueane. B uernipexyroisuuke ABCD ormedensr Touku M u N — cepeaudbl cTopoH AB u
C'D coorsercrBenno. Oxaszajiochk, uto npsimasi M N obpasyer paBuble yriibl co cropoHamu AD u BC.

Hokaxure, uro AD || BC wmn AD = BC.

Pemeane. Kak oObIMHO pacIo/iozKUM YeTHIPEXYTOJHLHUK Ha KOMILIEKCHOI 1tockoctu. [lycrs o = a —d,
Tty

. IMockonbky mpsmast M N obpasyer paBuble yribl ¢ AD n BC, MbI

ty . 2 (z+y)? _ (@T+7)?

20 x4y 4xy dzy
[IpuBea K oOImIeMy 3HAMEHATENIO W PACKPBLIB CKOOKHN, IMeeM 2Ty + 12Ty = T2xy + y2wy. llepenocs Bee B
OJIHY CTOPOHY U PacKJa/IbIBas Ha MHOxKHTe M, uMeeM (27 — y¥) (27 — yT) = 0. Ecimm nepsas ckobka paBHa

0, 70 AD = BC, unaue x/y = z/y, orkyma AD | BC.

y=0b—c Tormam-—n =

x
HOJTydaeM, 9TO NP uX ojnHakoBoil opentarmun AD || BC. Unate
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,H.TISI CaMOCTOATEJIbHOTO pernieHnsd

1. Yernipéxyrombank ABC'D Buucan B OKPY?KHOCTb.

(a) dokaxure, 9To oproieHTphl Tpeyroibunkos BCD, CDA, DAB, ABC nexatr Ha OIHOH OKPYZK-
HOCTH;

(b) Jokazkure, 9T0 9Ta OKPY’KHOCTH paBHA OMHUCAHHON OKpyzKHOCTH Tpeyroibanka ABC.

2. B tpeyronpauke ABC (AB < BC') I — nentp Buucannoit okpyxuoctu M — cepequna AC, N —
cepenuna jyru ABC onmcanHOil OKpyKHOCTH TpeyrosbauKa. Jlokaxknre, aro L/IMA = ZINB.

3. Jokaxure, uro OI? = R? + 2Rr,, rae O — 1EHTP OMUCAHHON OKPY:KHOCTH Tpeyroibuuka ABC),
R — ee pamuyc, I, — 1eHTp BHEBIHMCAHHON OKPYKHOCTHU, Kacaroleiicsa cropousl BC, r, — pajuyc 3Toit
OKPY?KHOCTH.

4. Ha okpy»KHOCTH, OIUCaHHON OKoJIO Tpsimoyrosibauka ABC D, BeiOpana Touka K. Okazajaoch, 9To
upsivmast C'K niepecekaet orpe3ok AD B takoit rouke M, aro AM /M D = 2. Ilycts O — 1eHTp IpSAMOyTOJIb-
Huka. /lokaxkure, 9T0 TOUKA mepecedenns: MeuaH Tpeyroibauka O K D j1eKuT Ha ONUCAHHON OKPYKHOCTH
tpeyrosbiuka COD.

5. Han nmapasmenorpamym ABC'D ¢ tyneim yriom A. Touka H — ocHOBaHWe TEpIIEHINKYJIApPa, OILy-
merroro u3 trouku A na BC'. Ilponomxkenne menuanbt C'M tpeyronbanka ABC mepecekaeT ONMCAHHYIO
OKOJIO HEero OKpyzKHOCTb B Touke K. /lokaxkure, uro touku K, H, C' u D nexar Ha OJHON OKPYKHOCTH.

6. Brincannasi okpyzkHocTh Tpeyroynbanka ABC kacaercs cropon AB u AC' B Toukax D u E cooTser-
ctBenHo. [lycrs I — nenTp BumcanHoit okpyzkuoctu Tpeyroibauka ABC, O 1eHTp ONuCcaHHON OKPYKHOCTH
tpeyrosbauka BIC. Jlokaxkure, uro ZBDO = ZCEO.

Iodckaska. He ymansas obmuoctu, TpeyroibHuk A BC' 1Mo10KuTe/IbHO OpUEHTHPOBaH. BBeuTe crucre-
my orcuera 1. [lycrs LZABC = . Torma komiuiekcroe 1ucio d/e orBedaer 3a moBopor Ha yrou 180° —
POTHB 9acoBoii cTpeaku. Irobsbl HaiiTi koopauuaty O, 10CTaTOYHO BCIOMHUTD 3a/1a4y 4(b) u3 cepuu 19.

7. B ocTpoyrosibnoMm Hepaaobeapennom tpeyrosbiuke ABC nposenennl Meanana AM u Boicora AH.
Ha mpameix AB u AC' ormedensr Touku () u P coorBercTBenno Tak, uro QM | AC uw PM 1 AB.
Onmcannast OKpYKHOCTB Tpeyroabanka P M () nepecekaer npsamyo BC Bropudno B Touke X . Jlokaxkure,
aro BH = CX.

8. Buccekrpuca yrima A napasenorpamma ABCD nepecekaer npsimble BC, C'D B Toukax P u Q).
JlokaxkuTe, 9TO IMEHTP OMMCAHHON OKpyKHOCTH TpeyroibHuKa C'P(Q) JeKuT Ha OIMUCAHHON OKPY>KHOCTH
Tpeyroabauka BCD.

9. Ha mtockoctu chukcupoBan octpoyrosbabiit Tpeyronbunk ABC ¢ naubosbiieit croponoit BC'. [lyctb
P() — npousBOJIbHBIN MaMeTp €ro OMUCAHHOW OKPYKHOCTH, MPUIEM TOYKa P Jile;KuT Ha MEHbINei iyre
AB, a Touka () — ua Mmenbineit gyre AC. Toukn X, Y n Z — ocHOBaHWS MEPIEHIUKY/ISIPOB, OMYIIEHHBIX U3
toukn P Ha npsmyio AB, u3 toukn () va npsimyio AC n u3 roukn A #Ha npamyo P(Q). lokaxkure, 9T0 meHTP
OIMCAHHOM OKPY?KHOCTH TpeyroibHuka XY Z jekut Ha (DUKCHPOBAHHON OKPYZKHOCTH (HE 3aBUCSIIEH OT
BbIOOpa Touek P u @Q)).

10. Ha croponax AB u AC octpoyrosbsuoro tpeyrosibauka ABC BeiOpansl Toukun M u N coorBer-
cTBeHHO Tak, 9T0 M N mpoxomut depes mentp O onucanHoit okpykHocTH Tpeyroibauka ABC. Oboznadnm
qepe3 Q u P cepemunnr orpeskoB CM u BN coorBercrBerHo. lokaxkure, aro ZPOQ = Z/BAC.

11. B Tpeyronpunke ABC 6uccexkrpucel AA; n CC, nepecekarorca B Touke I. [Ipamas, mpoxondamasa
b
yepe3 TouKy B napasensno AC nepecekaer siyun AA; m CCy B Toukax Ay u Cy coorBercTBenno. Touka
O, — 1eHTp onucaHHoii okpyzkuoctu Tpeyroiabanka ACtCy, Touka O, — IEHTP OIMUCAHHON OKPY?KHOCTH
tpeyrosibauka C' Ay As. Hokaxure, uro Z0,BO, = LAIC.

12. Ilycts O — 11eHTp ONUCAHHON OKPYKHOCTU OCTPOYTOabHOTO Tpeyroibuuka ABC, T — nenTtp oru-
caunoit okpyxknoctu Tpeyrojabuuka AOC, M — cepenuna AC. Ha croponax AB u BC BbIOpaHbl TOYKH
D un E coorBercrBeHHO Tak, uro LBDM = /BEM = /B. dokaxure, uro BT 1 DFE.

13. JTan rpeyronbauk ABC. Ilycrs A" — cepemuna cropoust BC, B, — npoekius BepiinHbl B Ha Ouc-
cekrpucy yriia AC' B, C, — npoeknus Bepmuibl C' Ha buccektpucy yria ABC. O6o3nadnm yepe3 Ag meHTp
OlMCaHHOl OKpyzKHOCTH Tpeyroabiauka A’ BoCpr. Ananornyuno onpejenensl Touku By, Cy. Jokaxkure, aTo
optorieHTp TpeyrosibauKa AgBoC)y coBIaiaeT ¢ meHTpOM BIMCAHHON OKpy2KHOCTH Tpeyroybauka ABC.



