Kpyorcox 6 “Xamosnurax”. 2018-2019 yuebnoiti 200. 10 xaacc. 'pynna 10-1.
Cepus 3. Tpu nepBbIX JOMAITHUX 3aaHUSI.

1-9. [lycts G — opuenTupoBaHHbIil rpad 6e3 IETHBIX MPOCTHIX OPUEHTUPOBAHHBIX ITNKJIOB, B KOTOPOM W3
JII000#1 BEPIIUHBI JI0 JII000# IPYTOoil CyIecTByeT OpUEHTUPOBAHHDIN Iy Th. J[JIs IPON3BOILHON pacKpacKu
BepinH rpada G B JiBa 1[BeTa HA30BEM €I'0 BEPIINUHY ILJIOXO0i, €C/IN BCe BEPIIUHBI, B KOTOPBIE U3 HEE BEJLy T
pé6pa, MOKpAIleHbl B TOT Ke IBeT, 9T0 1 oHa cama. Oboznaunm depes k(G) HamMeHbIEe BO3MOXKHOE
KOJIMYECTBO ILJIOXUX BEPIINH IpH packpacke epinuH rpada G B aBa 1Bera. Kakme 3HaYEHUsT MOXKET
npuanMath k(G)?

1-10. A convex quadrilateral ABCD is circumscribed about a circle w. Let P@Q be the diameter of w
perpendicular to AC. Suppose lines BP and D( intersect at point X, and lines BQ) and D P intersect
at point Y. Show that the points X and Y lie on the line AC.

1-11. /g mosoKuTeIbHbIX a, b, ¢, d 1oKaXKuTe HepaBeHCTBO
an 1999 p\ 1999 o 1999 A\ 4 b ¢ d
s - — Z >4 -4+ -4 -
(b) +(c> +<d> +<a) b+c+d+a

2-4. Ha3zoBeMm JIaDUPUHTOM TIAXMATHYIO JIOCKY 8 X 8, IJle MEeXKJIy HEKOTOPBIMU TOJIIMU BCTABEHDI IIe-
peropojiku. Eciau ja/ibs Mo2KeT 000UTH Bee T0JIs, He TEPENPBITUBas Yepe3 MePeropojiku, TO JIAOUPUHT
HA3BIBAETCS XOPOIINM, HHaYe - II0XUM. Kakux JabupuHTOB OOJIBIIE - XOPOITHX WM ILJIOXHX ]

2-5. Yepes TOUKY mepecedeHus BBICOT OCTPOYTOJBHOTO Tpeyrobauka A BC TpoXosiT Tpu OKPYKHOCTH,
KaxKj1asl U3 KOTOPBIX KacaeTcd OJIHON M3 CTOPOH TPEYTroJIbHUKA B OCHOBAHUU BBICOTHI. Jlokaxkure, 4TO
BTOPBIE TOYKH IePECeYeHUs OKPYZKHOCTEH sABJIOTCS BEPIIMHAMEI TPEYTOJIHLHUKA, TIOJ00HOTO UCXOTHOMY.

2-6. JIokaKuTe, 9TO MHOTOYJIEH CTEIeHH 1 HeJIb3s IPeJCTaBUTh B BUJIEC CYMMBI 7 IIEPHOINICCKIX (DYHK-
it (He 00s13aTeJIbHO HEPEPHIBHBIX ).

3-1. Yucna a, b, ¢ aBJIAI0TCSA CTOPOHAME HEKOTOPOT'O TPEyrojibHUKA. JoKarXKuTe HEpaBeHCTBO

(a4 b)Vab+ (a + ¢)vac + (b+ c)Vbe > (a+ b+ ¢)?/2.

3-2. Ha nyre AFE onucanHONl OKPYKHOCTH IpaBuibHOTO nsituyrosibauka ABC DE Boibpana touka X .
Hokazxnre, uto AX +CX + EX = BX + DX.

3-3. In the cells of an 8 x 8 board, marbles are placed one by one. Initially there are no marbles on the
board. A marble could be placed in a free cell neighboring (by side) with at least three cells which are
still free. Find the greatest possible number of marbles that could be placed on the board according to
these rules.



