XII Mescdyrnapodnas Aaymukosckan osumnuada no Mamemamuke
Aamamut, 2016

15 aaBapsa 2016 roma, 9.00-13.30
IlepBoIii neunp
(Kaxpas 3amada oneHuBaercs B 7 6aJioB)

1. Huaronanm derwsipéxyroabinka ABC D, BIHMcaHHOTO B OKPYIKHOCTE ¢ MeHTpoM (), mepecekaioTcs B
Touke M. Onmcanras oKpy:KHOCTEH Tpeyroiabuauka ABM mepecekaer ctoponsl AD u BC B Toukax N n K
COOTBETCTBEHHO. B pesyibrare momydaiorca 9eThIpéxyroabaukn NOM D n KOMC. HoxkaxuTe, 9T0 OHI
UMEIOT paBHBIE TIJIOIIAIH.

2. Yucaa ay, as, ..., ajgo — Hepecranopka umcea or 1 mo 100. Ilycte S1 = ay, S = a1 + as, ...,
Stoo = a1 + as + ... 4+ ayp0. Kakoe Hambosbliee KOJIUIECTBO TOYHBIX KBaIpaTOB MOTJIO OKa3aThCA CPEIH
quceJi Sl, SQ, ey 5100?

3. B I'pacdbsanmum 60 TopomoB, KaXIble ABa 3 KOTOPHIX COSIUHEHBI JOPOTOM ¢ OMHOCTOPOHHUM JIBHIKE-
HueM. JloKaxKuTe, 9TO MOIKHO MOKPACHTh YETBIpE TOPOJIa B KPACHBIH IBET, a APYIUe YeThIpe — B 3€JIEHBII
Tak, IYTOOH KazKaas JOpora, COeTUHMMad KpacHbIl TOpoI ¢ 3eJIEHLIM, ObITa HalpaBjeHa OT KpacHOTo K
3€JIEHOMY.
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1. A quadrilateral ABC'D is inscribed in a circle with centre O. Its diagonals meet at M. The
circumcircle of ABM intersects the sides AD and BC at N m K respectively. Quadrilaterals NOM D and
KOMC' are thus obtained. Prove that their areas are equal.

2. The numbers ay, as, ..., ajpp are a permutation of the numbers 1, 2, ..., 100. Let S; = ay,
Se =ay+as, ..., Si00 = a1+ as+ ...+ ajgp. What maximum number of perfect squares can be among the
numbers S1, S5, ..., Si00?

3. There are 60 towns in Graphland; every two towns are connected with a one-way road. Prove that
one can colour four towns red and another four towns green so that every road between a red town and a
green town is directed from the red town to the green one.





