Kpyoicor 6 “Xamosnurazr”. 2017-2018 yuebnoiti 200. 9 kaacc. I'pynna 9-1.
Cepus 30. MbI He OyeM pucoBaTh BaM Ha3BaHHE TEMBbI.

1. Paccrosnue mexy nepesuamu Ilerposo m Bacuno pasna 60 km. B 11:00 uz Ilerposo
B Bacuno Beiexan Bacsa na Bestocumnesie. Iloce sToro (HemsBecTHO, BO CKOJIbKO) 3 Bacuuo B
ITerposo Boiexas Ilerss. Uepes uvernipe daca mociie Bolesga Iletn Bacsa npuexan B Bacuno. A
[Ters npuexan B [letuno B 19:00. Ha kakom paccrosinuu ot Bacuno Berpermmuchk Bacs u [ers?

2. [lo mocce B OJIHY CTOPOHY JBHMXKYTCs TENIEXO/ U BEJIOCUIIEUCT, B JIPYTYIO CTOPOHY —
Tejlera U MarHa. Bee y9acTHUKHI JBUZKYTCS ¢ HOCTOSTHHBIME CKOPOCTSIMU (KazKJIbIi CO CBOEIT ).
Benocunenuer cHavaia obOrHa I MENexojia, MOTOM depe3 HEKOTOPOe BpeMs BCTPETHJ TeJsery,
a IMOTOM eIl Yepe3 Takoe Ke BpeMsi BCTPeTu/1 mamuny. MalnHa cHavuaa BCTPEeTHIa BEeJIOCH-
[eJINCTa, TTOTOM Yepe3 HEKOTOPOe BPeMs BCTPETU/Ia ITelexo/a, U MOTOM eIé depe3 TaKoe Ke
BpeMs oboruaJsia Tejery. Benocurienucet obornas rmemrexojia B 10 4acoB, a Iemexoji BCTPETUT
mamuny B 11 gacos. Korma memexon BerpeTus Tejery?

3. CyImiecTByIOT /I TaKWe YeThbIpe KBAIPATHBIX TPEXUIeHA, YTO I JIIOOOro crocoba mx
npoHyMepoBaTh f1, fo, f3, f4 HAWAETCA Takoe JIEHCTBUTEILHOE X, YTO

fi(@) < fa(z) < f3(z) < falz)?
4. Yucna a, b, c € [0;1]. Jokaxure, 110

a? +0* + 2 <a’b+ e+ Pa+ 1

IIpo kybuveckyto mmapabdory.

5. JlokaxkuTe, 9TO Ha ILJIOCKOCTH MOYKHO BhIOpaTh OECKOHEYHO MHOIO TOYEK ..., P o, P_q,
Py, Py, P, ... Tak, 9T00bI BBITIOJIHAIOCH CJIe/lylolee ycjaoBue: Touku P,, P,, P. KoJtmHeapHbI
TOrJIa M TOJIBLKO Toraa, Koraa a + b+ ¢ = 2015.

6. CymMma Tpéx JeficTBUTEIbHBIX JHCeS U CyMMa UX KBaipaToB paBHa 1. Kakoe Hanmenbimee
3HaYEeHHEe MOYKET MPUHUMATh CyMMa UX KyOoB?

Ha anrauniickom.

7. In a acute triangle AABC, denote D, E as the foot of the perpendicular from B to AC
and C to AB. Denote the reflection of £ with respect to AC, BC' as S, T. The circumcircle
of ACST hits AC at point X (# C). Denote the circumcenter of ACST as O. Prove that
XO 1 DE.

8. There are several contestants at a math olympiad. We say that two contestants A and
B are indirect friends if there are contestants Cy, Cs, ..., C, such that A and C; are friends, C;
and Cy are friends, Cy and Cj are friends, ..., C), and B are friends. In particular, if A and B
are friends themselves, they are indirect friends as well. Some of the contestants were friends
before the olympiad. During the olympiad, some contestants make new friends, so that after
the olympiad every contestant has at least one friend among the other contestants. We say that
a contestant is special if, after the olympiad, he has exactly twice as indirect friends as he had
before the olympiad. Prove that the number of special contestants is less or equal than % of the
total number of contestants.



