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1. Touku O u I — 1HEeHTPHI ONKUCAHHON U BIUCAHHON OKPY>KHOCTE HepaBHOOEIPEHHOTO
tpeyrosbanka ABC. JIe paBHble okpyzkHOCTH Kacatorcs cropon AB, BC' nu AC, BC
COOTBETCTBEHHO; KPOME 3TOr0, OHU KacaroTcs JApyr jpyra B Touke K. Okazajoch, 4To K
nexxkut Ha upamoit OI. Haitoqure Z/BAC.

2. Brucannast n BHeBIHCaHHasl OKPY2KHOCTH TpeyroybHuka ABC KacarTcss CTOPOHBI
BC' B toukax M un N. Uzsectno, uro /BAC = 2/MAN. Hokaxure, uro BC = 2MN.

3. B ocrpoyrosbiom tpeyrosnbiuke ABC ormernin mieHTpsl O un I onmcaHHO 1 BIIN-
CAHHOI OKpYy2KHOCTeil coorBercTBeHHO 1 opronenTp H. Hokaxkure, uro O || BC <=
ZAITH =90°.

4. Jlokazkure, 9TO OTPE3KH, COEINHAIOIINE CepPeIuHbl IPOTUBOIO/I0KHBIX CTOPOH BbI-
nyKJoro mecruyroiabinka ABC D EF, nepecekaioTcst B OQHON TOYKE TOIIA 1 TOJBKO TOrA,
Korta mioriaan TpeyroabankoB ACE n BDF' paBHbI.

5. B tpeyrossuuke ABC uepes O, I obo3HaueHbI IIEHTPHI COOTBETCTBEHHO ONMCAHHOMN 1
BIIICAHHOII OKpYyzKHOCTEll. BHeBIIMCaHHAS OKPYKHOCTD W4 KACAETCsI IIPOJIOJIKEHIIT CTOPOH
AB n AC coorBerctBenno B Toukax K u M, croponst BC' — B Touke N. l3BectHo, 9TO
cepena P orpeska K M nexut Ha okpyxuoctu (ABC). Jlokaxkure, aro Touku O, N, [
JiezKaT Ha OJIHOU IIPSIMOIA.

6. B okpy:kHOCTS ¢ 1IeHTpoM B TouKe O Brmcan deTbipéxyronbuunk ABC'D. Obo3nadmnm
gepes Ap, Ao, Bp, Be ocHoBanus neprenankynsapoB u3 A wa BC, u3 A na BD, nu3z B
na AC, uz B na AD coorBerctBenno. Touku Hy u Hp — OpTOLEHTPHI TPEYTrOJILHUKOB
ABCD u AACD coorBercrsenno. Jokaxkure, uto AcAp L OH 4 Torna un ToJILKO TOrja,
korna BoBp 1L OHp.

7. Suppose ABCD is a parallelogram. Consider circles w; and ws such that w; is
tangent to segments AB and AD and ws is tangent to segments BC' and C'D. Suppose
that there exists a circle which is tangent to lines AD and DC' and externally tangent to
wy and wy. Prove that there exists a circle which is tangent to lines AB and BC and also
externally tangent to circles wy and ws.

8. In cyclic quadrilateral ABCD, AB > BC, AD > DC, I, J are the incenters of
ANABC, ANADC respectively. The circle with diameter AC' meets segment I B at X, and
the extension of JD at Y. Prove that if the four points B, I, J, D are concyclic, then X, Y
are the reflections of each other across AC'



