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X1e6HHUTE reoMeTprUU

1. Suppose that I is the incenter of triangle ABC. The perpendicular to line AI from point I
intersects sides AC and AB at points B’ and C' respectively. Points B; and C; are placed on
half lines BC and CB respectively, in such a way that AB = BB, and AC = CC;. If T is the
second intersection point of the circumcircles of triangles AB, C' and AC, B’, prove that the
circumcenter of triangle ATT lies on the line BC

2. Beimyxsiblii 4eTbIpEXyroabHUK ABCD BIHCaH B OKPYXKHOCTb, IpU4éM AC — auamerp.
IIpsimas, napaJiiesibHas NIpsAMoil AD u npoxojdAias yepe3 TOYKy B, IepecekaeT Juaro-
Hanb AC B Touke P. IIpsimasi, napajuiesibHas IpsIMON AB M IIPOXO/ALLast Yepe3 TOUKy D,
nepecekaeT auaroHanb AC B Touke Q. IleprieHAUKYJIsApHI K fraroHand AC, BOCCTaHOB-
JIeHHBIE B TOYKax P 1 Q, mepecekaroT cTOpoHbl CB 1 CD B Toukax X U Y COOTBETCTBEHHO.
Jloka)xuTe, 4TO IIeprMeTp TpeyroabHuka AXY paBeH y/IBOeHHOH jinHe oTpe3ka BD.

3. Touxa K — cepeauHa oTtpe3ka Al, rae I — LIEHTp BIMCAHHOU OKPY>XHOCTU TPEYTOJIb-
Huka ABC. IIpsamsie BI, CI BTOpoii pa3 mepeceKkaroT OKpy>KHOCTb (ABC) B ToYKax By, Cqy
cooTBeTcTBeHHO. Ha npsimbix ABj, ACy OTMeUeHBI TOUKU P U Q COOTBETCTBEHHO TaK, YTO
AABK = APBC, AACK = AQCB. JIoka)xure, 4TO TOUKU P, Q, I KOJUIMHEeapHBbI.

4. Let ABCbeascalene triangle with zLBCA = 90°, and let D be the foot of the altitude from C.
Let X be a point in the interior of the segment CD. Let K be the point on the segment AX
such that BK = BC. Similarly, let L be the point on the segment BX such that AL = AC.
The circumcircle of triangle DKL intersects segment AB at a second point T (other than D).
Prove that ZACT = «BCT.

5. Ha onucaHHOI OKPY>KHOCTH OCTPOYT'OJILHOT'O paBHOOEAPEeHHOro TpeyroabHuka ABC (AB =
AC) ormeueHsI cepefiuHbl By 1 Cy meHpmux ayr CA 1 AB COOTBETCTBEHHO, a TaK)Ke Ha
MeHblIel ayre BC oTMeueHa Ipou3BoJibHasA Touka X. Otpe3ku ByX u CpX mepecekaroT
npsmble CCy u BB, B Toukax P u Q coorBeTcTBeHHO. OTpe30K AX mepeceKkaeT MpsiMble
BB, u CCy B Toukax E u F cooTBeTcTBeHHO. IIpsimble CE 1 BF 1iepecekaroTcsl B TOUKe Y.
JlokaxxuTte, 4To TOYKU P, Q, X, Y nexxaT Ha OfHOH OKPY>KHOCTH.

6. Incyclic quadrilateral ABCD, AB > BC,AD > DC, I,J are the incenters of AABC,/AADC
respectively. The circle with diameter AC meets segment IB at X, and the extension of JD
at Y. Prove that if the four points B,1,J, D are concyclic, then X, Y are the reflections of
each other across AC.

7. bBuccekTpuchl yrios Ipy BepiinHax B u C tpeyroyibHuka ABC niepecekaroT CTOpoHbl AC
1 AB B TouKkax E u F COOTBETCTBEHHO U IEPECEKAIOT OKPY>KHOCTH (ABC) B TOuKax By u Cy
cooTtBeTcTBeHHO. Ha mmpsimoiit BC oTMedeHb!I Takvie TOUKY K 1 L (TIOpSI/TOK TOUEK Ha TIpsi-
Mmoii BC takoB: K — B — C — L), uyto BA = BK, CA = CL. O603HayuM 4epe3 P u Q LeHTpsI
okpy>kHocreili (CLB,) u (BKC,) coorBeTcTBeHHO. [Ipsimbie BP 1 CQ 1iepeceKaroTcsi B TOY-
ke Z. Jlokaxute, utro AZ L EF.



