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27. KomIiuiekcHbIe yncja B TeoMeTpun—2: 3aJ1aun

17 nronga

Yupaxuenne. /lan rpeyronsuuk ABC. Ilycrs O — 1eHTp ero onmcanHoit oKpyKHOCTH, a H — Touka
nepecevennsi BeicoT. Obo3HaunM depe3 D Touky, cuMmMerpudHyio Touke () orHOCUTEbHO Tpsmoit AC.
Hoxaxkure, utro OD = BH.

Pemenne. He napyrias oOImuocTH, MycTh ONMUCAHHAA OKPYKHOCTE Tpeyrojbuuka ABC saBisercs enu-
HUYHON ¢ IEeHTpOM B HyJe. Torja Todka mepecedeHus BbICOT TpeyrosbHuKa ABC mMeer KOMILIEKCHYTO
KoopjmHATy a + b + ¢. Bamerum, uro cepepuna orpeska AC' saBisercs Takxke cepeauHoit orpeska OD),
orkyna d + 0 = a + ¢, To ectb d = a + ¢. Torma BekTopy OD COOTBETCTBYET KOMILIEKCHOE HUHCIIO @ + ¢, a
BekTOpY BH — KOMILIEKCHOe 1nciio h — b = a + ¢, To ectb OD = BH, otxyna OD = BH.

Yupaxnaenue. /Jokazkure, 9T0 €C/IM CPeJHUE JTMHUN Y€ThIPEXYTOJbHIKA PABHBI, TO €r0 JUATOHAJIH [1ep-
HEH/IUKYJISPHBI, 1 00PATHO.

Perenne. Pacrioiokum 4eThIpexyrobHUK Ha KoMIiuteKcHoit miockocru. Ilyers A(a), B(b), C(c), D(d)

— KOMILJIEKCHBbIe KoopuHaTh! ero Bepiud. [lycts K, L, M, N — cepeaunnl cropoun AB, BC', CD, DA

)

1 1
coorsercTiento. Torna K M? = L—l(cH—b—c—d) (@+b—c—d). Amamornano LN? = Z(b—l—c—a—d)(b—l—é—_

To ecTh yc/ioBHE paBeHCTBa CPEIHUX JIMHUN PABHOCHIBLHO PABEHCTBY
(a+b—c—d)(@a+b—c¢—d)=(b+c—a—d)(b+c—a—d);

2(ab + ba + cd + de) = 2(ad + da + be + cb), ab+ ba + cd + dec = ad + da + bc + cb.
C apyroit CTOpOHBI MEPIIEHINKY/ISIPHOCTD JUaroHajeil paBHOCHIbHA PABEHCTBY

(a—c)(b—d)+ (@—2)(b—d)=0.
[Tocsie HECTIOXKHOTO PACKPBITUHST CKOOOK TTOJTydaeM
ab+ba+cd+de —bec—cb—ad—da=0, ab+ba+ cd+ dec = ad+ da+ b+ cb.

To ecTb MBI OJIYYUIN TO YK€ CAMOE YCJIOBHE.

Yupaxnenne. Kacarenbable B KoHIIaX A n B auaMerpa OKPY:KHOCTH MEPECEKAIOTCA C TPeTheil Ka-
careJbHON B Toukax X u Y coorBercTBenno. lokaxkure, uro npousseienne AX - BY mwe 3aBucur or
HOJIOZKEHUA TpeThbell KacaTeJIbHOM.

Pemenwne. He napyias oO1IHOCTH, IIyCTh OKPY?KHOCTH U3 YCJIOBUS SIBJSIETCS €IUHUTHON C IIEHTPOM B
0. Toukn A(a) u B(b) nexar Ha 9TOil OKPY’KHOCTH, MpHieM b = —a, a TPeThbsl KacaTeabHasi MPOXOUT
gepe3 TouKy C'(¢) TaHHOW OKPYKHOCTH. 3alldIlieM CHCTEMY YDABHEHWH Il TOUYKH I

r+7Ta® =2a, x+7c =2,

2ac® — 2ca? 2ac A 2bc T
OTKVIA T = = . Anajiornuno y = ——. Teneppb 3amMeTUM, 4TO
e 2 —q? a+c y b+c P ’
ooy =) Me=b) ale—a) —aleta)
c+a c+b c+a c—a
T0 ecth |[AX - BY | = | —d? = 1.

,Z[.TISI CaMOCTOATEJIbHOTO pernieHnsd

1. IIpsmas Ditnepa. lan rpeyrospauk ABC. Ilycte O — 1eHTp onucannoit okpyzxuoctu, M — Touka
nepecevenns: meguaH, H — Todka mepecedennust BeicoT. Jlokaxkure, uro Touku O, M, H jmexar Ha OIHOI
npsmoit, npudaem M H = 20M.

2. JlokakuTe, YTO JMAroHaJU YeTHIPEXYTOJbHUKA IEePIIEHIUKY/ISPHBI TOTJIa U TOJBKO TOIJA, KOTJ/a
CyMMa, KBaJIPATOB JIBYX €r0o IIPOTHBOIOJIOKHBIX CTOPOH paBHa CyMMe KBaJIpATOB JIBYX JIPYIUX ITPOTHBOIIO-
JIO’KHBIX CTOPOH.



XL Jlerasss Muoronpeaverrasi IlIkosta e 9 Kiace, rpymia npogu e Burikuib, jgeto 2024

3. Han tpeyrompauk ABC. Ob6oznaunMm dyepe3 O IEHTP €ro ONMUCAHHON OKPY:KHOCTH, depe3 R — ee
pajguyc, depe3 H — Touky mepecedenust BpicoT Tpeyroiabanka ABC. JlokaxuTe, 910

OH? =9R?> — AB?> — BC? — C A2,

4. Jlan tpeyronbauk ABC'. Ilycts O — 1meHTp ero ommcaHHo OKpyKHOCTH, 8 H — ToUka 1epecevdeHust
BbIcOT. OO03HAYNM Yepe3 D Touky, cumMmeTpudnyo Toake O otHOcuTebHO nipsimoit AC. Jlokaxkure, 910

OD = BH.

5. (a) Jan Brucanubiii dereipexyronbank ABCD. O6osnatunm [depes Hp OPTONEHTD TPEYTOJIbHUKA
ABC. Ananornuno onpenenum touku H,, Hg, He. Hokaxkure, aro npsmeie AH,, BHg, CHs, DHp
nepeceKaroTcd B OJIHON TOYKE.

(b) Yernipexyroabauk ABC D Brvcan B OKpy:KHOCTE ¢ ieHTpoM B O. O6osuadum uepes Hp oprorneHTp
rpeyrosibauka ABC'. Ilycte Np — cepenuna orpeska O Hp. Anajoruano onpejenm Touku H 4, Hg, He,
Ny, N, N¢. Jokaxure, aro npsambie ANy, BN, C'Ne, DNp 1iepecekaiorcst B OJHON TOUKE.

6. Touka O — neHTp onmcaHHoil okpyxKHocTu Tpeyroabanka ABC, AH — ero Bbicora. Touka P —
OCHOBAHME IepIEHINKYJIsipa, omyineHHoro n3 A na npamyo CO. lokaxwure, yro upsmas H P mpoxoaur
yepe3 cepeuHy orpeska AB.

7. Ussectno, uro tpeyrospuuku ABC u Ay B;C umeior o0IIyIo OIUCaHHYI0 OKPYZKHOCTh. OKa3a/och,
aro AA; || BB, || CC,. HokasaTh, 9T0 NepHeHIUKY/ISPHI, OMYIIEHHbIE U3 BEPIIUH OJHOTO TPEYTOJIbHUKA
Ha IIpsIMble, CoJlepzKalllie COOTBETCTBEHHBIE CTOPOHBL APYI'oOro, IIepeceKaloTcd B OJIHOI TO4YKe, JiexKallleil Ha
JaHHOI OKPYZKHOCTH.

8. Kacarenbnas B Touke C' K OKPYKHOCTH TiepecekaeT B Touke M 1psmyto, cojepkaiiyio puametrp AB
sroit okpyzxuocTu. llepnenpukynsap Kk AB B Touke M mnepecekaer npsambie AC 1 BC' B toukax D u F.
Hoxkaxkure, aro Touka M — cepemauna orpe3ka DFE.

9. Ilycts Touku A, B, C jexKar Ha OKPYKHOCTH, a IpsaMas b Kacaercsd 9TOi OKPYKHOCTH B TOYKE
B. U3 Ttouku P, nexameit Ha mpsiMoit b, onytnens! neprenaukyisipsl PA; u PC) ua npsvele AB u BC
coorBercTBeHHo (Toukn A; u C mexar Ha orpeskax AB u BC). Hokaxure, uro A;C; L AC .

10. Yerwsipexyrosbauk ABC D Buucan B okpyx)HocTh ¢ guamerpom AC. Touku K u M — upoexiun
BepmmH A n C' coorBeTcTBeHHO Ha npsmyio BD. Uepes touky K mpoBeieHa mpsmMas, napaJuieabaas BC
u nepecekatorag AC B touke P. Jlokaxkwure, ato yroa K PM — mpsMoii.

11. IIycts Ay, By, C| — ocuoBanus BbicorT Tpeyrosnibauka ABC u3 Bepmun A, B, C' cooTBeTCTBEH-
HO. obo3HaunM uepe3 Ap, Ac npoeknun toukn A; Ha npsmble AB n AC' coorBeTcTBeHHO. AHAJIOTMIHO
onpegenum Toukn By, Bo, Ca, Cp. Hokaxure, uto AgAc = BaBe = CyCp.

12. B mepasuobeaperroM octpoyrosibHoM Tpeyroibauke ABC Touku Cy u By — cepeunbl cropon AB
u AC' coorBercrBenHO, ) — TEHTP ONMMCAHHOW OKPY2KHOCTH, H — TOYKa nepecedenusi BoICOT. [Ipsimbre B H
n OCy nepecekarorcs B Touke P, a mpsavbie CH u OBy — B Touke (). OKa3aa0Ch, 9TO YeThIPEXYTOJTHHIK
OPHQ — pomb. [lokazkure, aro Toukn A, P u () jexkar Ha OHOI IPSMOI.

13. Ocrpoyroabubiit Tpeyronbank ABC Bimcan B OKpyKHOCTH w ¢ meHTpoM B Touke O. IIpsamas £,
napaJsutenbaas npamoit AQ, nepecekaer orpesku AB, BC' n nya C' A B toukax D, F' u F' cOOTBETCTBEHHO.
JlokazkuTe, 9TO MEHTP OKPYZKHOCTH, OIMCAHHOI 0K0J10 Tpeyroabanka AF D, cepeanna orpeska AFE 1 ToUKa
O Jiexkar Ha OJIHOI MPIMOIL.



