IIIIM. T'pynma 10-2 28.01.2019

Cepusga 27. Ouyenb MHOro reoMeTpun

Feomerpun mano ne 6piBaeT!

Qdun ceavcrull yyumens

1. Ha cropone BC' pasuocroponnero rpeyrosibauka ABC ormedena rouka M, a Ha 1po10Ji-
xernn ctoporbl AC 3a Touxky C' — touka N, npudem AM = M N. Hokawxwure, uto BM = CN.

2. Tan napasienorpamym ABC D, orimanstit o pomba. Brimcanubie OKPYZKHOCTH TPEYTOJIb-
unkoB ABC u ADC kacaorca guaronanu AC B Ttoukax X u Y. Brnucanmbie OKpy:KHOCTH
tpeyroabaukoB BC'D u BAD xacaiorcs auaronanu BD B toukax Z u 1. [lokakure, 9TO
touku X, Y, Z nu T aBagioTcs BepIIUHAMH TTPIMOYTOJIHLHHUKA.

3. B ocrpoyrosapaom tpeyroabanke ABC nposemena Boicora C'H. Oxkazasoch, aro AH =
BC. Jlokaxkute, aTo OuccekTpuca yria B, BbICOTa, OMyIIeHHAs W3 BepIuHbl A, um mpsamvas,
npoxo/diias yepe3 Touky H u napasienphas cropone BC, nepecekaioTcs B OJHOI TOUKe.

4. Two circles O, and O, intersect each other at M and N. The common tangent to two
circles nearer to M touch O; and O at A and B respectively. Let C' and D be the reflection of
A and B respectively with respect to M. The circumcircle of the triangle DC'M intersect circles
O and O, respectively at points £ and F' (both distinct from M). Show that the circumcircles
of triangles M EFF' and N EF have same radius length.

5. Ha croponax AB u AC tpeyroapauka ABC BbiOpansl Toukn K u L COOTBETCTBEHHO
tak, uro KB = LC. Touka X cummerpudna K OTHOCHTEIbHO cepeamHbl cTopoHbl AC, a
Touka Y cumMmerpuvHa L orHOCHTEIbHO cTOpOHBI AB. JloKakure, 4T0 IpsMast, COAEPKAIIAS
ouccekTpucy yriaa A, gemur orpe3ok XY momosam.

6. ABCD — BBIIYKJIBIH 49€THIPEXYTOJIBHUK, B KOTOpoM /B = /D, a meHTp OnucaHHO
okpyzHOoCcTH Tpeyroybinka ABC, opromnentp tpeyroabunka ADC u Touka B jexKar Ha 0HOM
npamoii. Jokaxkure, uro ABC' D — napajaeaorpaMm.

7. AE u CD — BbicoTbl 0cTpOyro/ibHOTO Tpeyrojbiauka ABC. Buccekrpuca yria B nepece-
kaeT orpe3ok DE B touke F. Ha orpeskax AE u C'D B3sin Takue Touku P u () COOTBETCTBEHHO,
aro dereipéxyronbauku ADF(Q uw CEF P — uucauusie. lokaxkure, uro AP = CQ.

8. Let w be the circumcircle of a triangle ABC. Denote by M and N the midpoints of
the sides AB and AC, respectively, and denote by 7' the midpoint of the arc BC of w not
containing A. The circumcircles of the triangles AMT and ANT intersect the perpendicular
bisectors of AC and AB at points X and Y, respectively; assume that X and Y lie inside the
triangle ABC. The lines M N and XY intersect at K. Prove that KA = KT.



