XXXV Kuposckast JIMIII e Burikuiab, 3—28 urosss 2019 roga e 9 kinacc IIPOPU

Cepus 2, n1BoiiHBIE OTHOIIEHTS

5 urona

Onpenenenne 1. /[sotinvim omuowenuem derBepku touek A, B, C', D, nexaimx Ha OJHON IPSIMOIA,
AC  AD
HA3bIBAETCsI OTHOIIEHNE —— @ ——.
CB DB )
Onpenenenne 2. /[60TUHbLM OMHOULEHUEM YIIOPSAIOUEHHON YeTBEPKU HPSIMBIX @, b, ¢, d, Ha3bIBaeTCs Be-
JIMITHA,

(a.b,c,d) = sin Z(a,c) sin 4(5@)

sin Z(b,¢)  sin Z(b,d)’

rjie a, b, ¢, d — Npom3BOJIbHBIE BEKTOPDI, HAIIPABJIEHHbIE BJIOJIb IPAMBIX a, b, ¢, d.

1. IIpambrie ¢1 u {5 epecekarorcsa B Touke A. Ha mpsvoit /1 ormedenst Toukn By, Ch, D1, a Ha npsMoit
Uy — 1rouku Bs, Cy, Dy. Jlokazkure, 9To0 npsiMbie By By, C1Cy, D1 Dy konkypenmm (TO eCTh epecekaroTcs
B OJTHOIT TOUKe WJIN HapaJlieJbHbI) TOIJIa U TOJIBKO Torda, Korma (A, By, Cy, D1) = (A, By, Cy, Ds).

2. (a) Hokaxwure, uro ecim (A, B,C, D) =1, to mbo A = B, mu6o C = D.

(b) Hokaxure, aro (A, B,C, D)+ (A,C, B, D) = 1.
(c) Hycrs (A, B,C, D) = k. Kakue 3HaueHns MOXKeT IIPUHAMATH JIBOWHOE OTHOIIEHUs TOi YKe Jer-
BEPKH TOYEK, B3STHIX B JIPYIOM MOPsIKe?

3. Yerepka Tovek (IPSIMbIX) HA3BIBAETCS 20PMOHUYECKOT, €CJIM UX JIBOWHOE OTHOIIEHHE paBHO —1.
Jlokazkure, 9TO CJIeIyIONNe YeTBEPKH rapMOHUYIECKHE.

(a) (B,C,M,N), tne M u N — ocHOBaHusI BHyTpeHHell 1 BHeIHeil buccekTpuc Tpeyrosbauka ABC
¢ ocnoBannem BC.

(b) (A, B, M, P.,), tme M — cepenuna orpeska AB, a P, — 6eCKOHEUHO y/aJeHHasl TOUKa BJIOJIb
upsimoit AB.

(c) (A, B, X,Y), rjie X u Y 1enTpsl OKpy2KHOCTe pasHoro pajuyca, A u B — ToYKu nepecedeHust
OOIUX BHEITHUX U BHYTPEHHUX KacaTeIbHbBIX.

(d) Ha Bemiecrsennoit npsmoit ormernm touxu O(0), A(a), B(b). Hokaxkure, uro (A, B,0,X) = —1
TOTJIa ¥ TOJILKO TOIJIA, KOrjia Koop/mHaTa X paBHa cpejHeMy rapMoHmdeckoMy uuces a u b. (Orcioga u
B3JI0Ch HA3BAHUE 2APMOHUMECKAA YEMBEPKQ).

4. IIponomxkenus cropon AB u CD gersipexyrosbanka ABC D nepecekaiorcss B Touke F, mMpOmoJ-
xeansg BC' u AD — B touke F, upsamble AC u BD mnepecekator EF B Toukax M u N. Jlokazkure, 9T0
(E,F,M,N) = —1.

5. [IpomomKeHns MPOTUBOIIOJIOKHBIX CTOPOH BBINYKJIOr0 deTbipexyroibunka ABC D nepecekaioTcs: B
Toukax P u (). Yepes Touky O mepecedeHunsi ero jauaronaJjeil mpoBOIUTCS IpsiMast, rapaJuiesbHas PQ).
JlokakuTe, 9TO OTPE30K ITOU IMPIMOii, 3aKTIOUCHHBI BHYTPH YEeTBIPEXYTOJbHUKA, JeIUTCd Toukoi O
IOTIOJIAM.

6. /lan yros ¢ Bepmmnuoit O u BHyTpu Hero touka A. Paccmorpum takme toukum M, N Ha pasHBIX
cropoHax janHoro yria, 9ro yribl MAO u OAN pasubl. [lokaxkure, ato Bce npsmbie M N mnpoxomdar
qepe3 OJ[Hy TOUKY (WM MapaJieIbHbl).

7. Buyrpennsiss u BHemHsisE OUCCeKTpHUCH yrita A HepaBHOOeperHoro tpeyronbianka ABC nepeceka-
iorT npamyio BC' B Toukax K u L coorBerctBenno. Touka M — cepenuna cropoubt AB. Ilpamas KM
nepecekaeT mpsamyio AC' B touke N. Jlokaxxnre, uro NL = N A.

8. B ocrpoyrombsrom Tpeyronbuuke A BC nposejiena Boicota AH 4 n oT™MeueHb! 1IeHTPHI [, [ 4 BIMCAHHOIT
¥ BHEBIUCAHHOM oKpyKHOCTel. Jlokazkure, aro npsmble H 1, H oI, ciMMeTPUYIHBI OTHOCUTETHEHO TTPSIMOT
BC.

9. [ToctpoiiTe ¢ TOMOIIBIO OJIHON JTMHEHKN YETBEPTYIO FAPMOHIIECKYIO K TPEM JIAHHBIM IIPAMBIM, ITPO-
XOJISIIUM Yepe3 OJIHY TOUKY.

10. B octpoyroisnom Tpeyrosbuuke ABC Boicorst AD, BE nu C'F nepecekatorcst B Touke H. P u ) —
npoekruu Touek A u H wa EF coorBercrBenno. Ilycts R — Touka mnepecedenus DP u (QH. Haiiaure
HQ/HR.

11. Ilyctp B Tpeyrosbuuke ABC BrucaHHasi OKpYKHOCTH KacaeTcs ¢ctopon BC, CA u AB B Toukax D,
E u F coorBercrBenno. Ilycts X Takas Touka BaHyTpu Tpeyroibauka ABC, 9To BrucanHas OKPYKHOCTD
tpeyroibauka X BC' kacaerca XB, XC u BC B Z, Y u D coorBerctBenno. Jlokaxkure, uro EFZY
BIIMCAHHBIN.



