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Cepus 3. Tpu nepBbIX JOMAaITHUX 3aJaHUA -+ Pa3HOOOIi.

1-9. Ilycts G — opueHTHPOBaHHBIN Tpad 6e3 YETHBIX IPOCTHIX OPUEHTHPOBAHHBIX IIMKJIOB, B KOTOPOM U3 JIFODOIT
BEPIIUHBI JI0 JTIO0O0# APYTroil CyIecTByeT OPUEHTUPOBAHHBIN 11y Th. [lJist IPON3BO/ILHOM PAaCKPACKU BepInuH rpada
G B [1Ba 1BeTa HA30BEM €T0 BEPINUHY ILTIOXOH, €C/in BCe BEPIUHBI, B KOTOPBIE U3 HEE BeIAyT pEOpa, MOKPAIIEHDI
B TOT 2Ke IBeT, 4TO n oHa cama. Obosnaunm 4depe3 k(G) HauMenblee BOZMOXKHOE KOJMIECTBO IVIOXUX BEPIITHH
npu packpacke Bepuins rpada G B nBa npera. Kakune 3nadenusi Mmoxer npunumars k(G)?

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

1-11. [l mOJIOKUTENbHBIX @, b, ¢, d TOKaKuTe HepaBEeHCTBO
an 1999 b 1999 o 1999 4\ 1999 _a b d
G +) @ +E) =prirate

2-4. Ha3zoBeM JIaOUPUHTOM IMIAXMATHYIO JOCKY 8 X 8, IJle MEXKJIy HEKOTOPBIMU TOJISIMA BCTABEHBI MIEPETOPOJIKU.
Eciu nagbst MoxkeT 000iiTH BCe TI0JIsI, HE TEPEPBITUBAasi Y€pe3 IePEropoIKu, TO JAOUPUHT HA3BIBAETCST XOPOIITNM,
nHade - IoxuM. Kakux JJabupuHTOB OOJIBIIE - XOPOIINX WU ILJIOXUX 7

2-5. Yepes TOUKY IepeceveHnst BBICOT OCTPOYTOJbHOIO TpeyroybHuka A BC MpoXosT TpU OKPYKHOCTH, KarK1ast
I3 KOTOPBIX KACAeTCs OIHOU M3 CTOPOH TPEYroJbHUKA B OCHOBAHWH BBICOTHI. JlOKaxKWTe, YTO BTOPBIE TOYKU
repecevenns OKPYKHOCTEH SIBJISTIOTCSI BEPIIMHAMY TPEYTOJIbHUKA, TOJOOHOTO UCXOIHOMY.

2-6. [Jokaxkure, 9TO0 MHOTOUJIEH CTEIIEHU N HEJIb3sl IIPEJICTABUTH B BHJE CYMMbI 1 lIepruoandeckux byHKuuii (He
00s13aTeJIbHO HEIPEPBIBHBIX ).

3-1. Yucna a, b, ¢ ABASIOTCS CTOPOHAMHU HEKOTOPOI'O TpeyroJibHuKa. JlokaKuTe HeEpaBEHCTBO

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

3-2. Ha ayre AF onucaHHO# OKPY2KHOCTH TIpaBujIbHOTO situyrojibinka A BC D E Beibpana Touka X . Jlokaxkure,
yro 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.

3-4.Ha JOCKE HallMCaHbI 20 Pa3/IMIHbIX IIOJIO?KUTEJIbHBIX YHUCEJI. Bang BoinmuceiBaer B TETPAJIKY CYMMBI BCEX
IIOAMHOZKECTB U3 HUX (KpOMe HyCTOI‘O). Kakoe konugecrso Pa3/IMIHBbIX CYMM Yy HETO MO2KET HOJ’[yLII/ITI)CH?

3-5. Haiiure Bce Takme TApbl PA3IUYHBIX JeHCTBHTENbHBIX wmucesn  u y, aro z100 — y100 = 299(x — ) g
200 _ , 200 __ 9199
2 — 0 =21 (x —y).

3-6. Ilera nocraBun Ha nocky 50 X 50 HeckoJIbKO (ullleK, B KaxKJIyI0 KJIEeTKY — He Oosibitie oauoit. Jlokaxkure,
4qT0 y Bacu ecthb crocob mocraBuTh Ha CBOOOJHBIE MO ITOM Ke JocKu He 6ostee 99 HOBBIX duiiek (BO3MOKHO,
HU OJIHOI) TakK, 9TOOBI MO-IPEKHEMY B KaxKJOil KJIeTKe CTOsI0 He GOoJIbIe OJHOl (DUIIKU, U B KAXKJ0# CTpOKe 1
KaXKJI0OM CTOJIOIE 9TOH JOCKH OKa3aJ0Ch YETHOE KOJUIECTBO (DUIIIEK.

3-7. Haun Tpeyroimsuuk ABC, B koropom LA = ZC = 30°. Ha ero croponax AB, BC' u AC BbiOpanbl Touku D,
E u F coorBercrBeHHO Tak, uro /BFD = /BFE = 60°. Ilepumerp Tpeyroiasanka ABC paBeH p, a mepuMeTp
tpeyroabauka DEF pasen p;. dokaxkure, uro p < 2p;.

3-8. Ha okpykuocTu pajguyca 1 nposejenbl xopnl. Kaxxiplit quamerp nepecekaer He bosiee k u3 Hux. Jokaxkure,
YTO CyMMapHasl JJINHA XOPJ, He MPEeBOCXOIuT k.



