Komangnaga yctHasi oJIlMIIAaIA,

Muaaanias jura

1. (2) Tpu kynuka, KazxKJIblil ¢ IBYMsT IeMOJIAHAMME, XOTST MEPENPABUTHCA I€PE3 PEKY.
Ecrb TpexmMecTHAas JI0JIKa, KayKI0€ MeCTO B KOTOPOIl MOKET ObITh 3aHSITO YeJI0BEKOM 1N
yemoiaHoM. HUKTO 13 »KyJIMKOB He JJOBEPUT CBOI YeMO/IaH CIIyTHUKAM B CBO€ OTCYTCTBUE,
HO T'OTOB OCTaBHUTb UeMOJaHbI Ha Oe3sogHoM Oepery. CMOryT Jin OHM IEpPEpPaBUTHC !

(Jloaxy, mpucrasiiyio K 6epery, cantaeM 9acTbio Gepera. )

2. (2) Y Cammn ectb 5 KyJIbKOB ¢ KOHDeTaMi. Beibnpast BCeBO3MOXKHBIMIE CIIOCOOAMIE TTapy
KYJIbKOB U TOJCYNTBIBasA CyMMapHoe 4ucjo koHder B Hux, Calra 3aMeTH, YTO CYMMbI

IPUHUMAIOT TOJILKO TpH 3HadeHus: 53, 66 u 79. CKoJIbKO KOHET B KaxKJI0M KyJIbKe?

3. (3) BymakHblil TpeyroJabHUK CO CTOPOHAMHE @, b, ¢ TE€PErHyJN MO TPAMOil Tak, 9To
BepIIHA, ITPOTUBOJIEYKAIAs CTOPOHE JUIMHBI ¢, MolaJja Ha 3Ty cTopoHy. 3BecTHO, UTO
B IMOJIYYUBIIIEMCS YeTHIPEXYTOJILHUKE PABHBI JIBA yIJIa, NPUMbBIKAIONINE K JUHAU Cruda.

Haiimure mymmHBI OTPE3KOB, Ha KOTOPBIE JIEJIUT CTOPOHY € TOMNABINAT TYy/Ia BEPITHHA.

4. (5) Uz kmeruaroit gocku 20 X 12 BeIpesajn HeHTpaibHbIi KBajapar 2 X 2. MoxHO
JIU OCTABINYOCST 9aCcTh pa3pe3arh Ha (bUrypku B Bujie OyKBbl [ (cocrosinue n3 4eTbipex

KBaipaTnkoB)? OUrypKu paspernaercs MoBOpadnBaTh U MEPEBOPATNBATh.

5. (5) Ilycts x u y — HeoTpuIATebHBIE YUCIA, CYMMa KOTOPBIX HE IPEBOCXOAUT 1.

Toxazkure, uto x2 + 8xy? + 1% < 1.

6. (5) Han pasuobeapennniit Tpeyrosbunk ABC (AB = BC'). Ha cropone AB BbiOU-
paercs Touka K, a Ha cropone BC' — Ttouka L Tmak, uro AK + CL = %AB . Haiimure

reoMeTprIeckoe MecTO cepeJinH OTpe3KoB I L.

7. (6) B psiyi 3ammcanbl HECKOJIBKO PA3/IMUHBIX HATYPAJIbHbIX dnces. HazoBeMm napy psi-
JIOM CTOAIINX YUCET NA0T0U, €CJIN UX CyMMa KpaTHa 7 1 JieBoe OO0JIbIIe TTPaBoro, Jubo nux
CyMMa He KpaTHa 7 1 JieBoe MeHblIlle paBoro. Kaxayro MUHyTY Yncia Kakoi-Hudy b m3
IJIOXUX TIap MEHSIOTCs MecTaMu. /lokayKuTe, 4TO paHO MJIN MO3/IHO TaKue NepecTaHOBKU

[IPEKPATATCS.

8. (9) B psg crour 1111 6utiogern, na nux Jsexat 1, 2, 3, ..., 555, 556, 555, 554, ..., 2,
1 opexoB. 3a X0J1 pa3pemnaercsi MepejioKuTh JI0H0e IUCI0 (He MEHbIIEe OJIHOI0) OPEXOB ¢
JII000r0 OJIIO/IA Ha COCeJIHee CJIeBa WU CheCTb JII000e YUCI0 OPEXOB U3 CaMOI'0 JIeBOI'O
omona. Ilerss m Bacs jmenaror xonwr o ouepenn, HaunnaeT llers. IlpourpeiBaer ToT, y

KOI'o HET Xo/a. KTo u3 Hux mozKer BbIUT'DaTb, KaK OBl He urpa.i COHepHI/IK?



9. (11) [Iycrp P — mpousBejieHne HEKOTOPBIX BOCHMHI MOCIEI0BATEIHHBIX HATYPAJIbHBIX
qnces, a () — HaUMEHBIIHNI TOYHBLINA KBaJjpar, Jjs Koroporo () > P. Jlokaxkure, 4TO

pasHoOCTb () — P siBjIsieTcst TOUHBIM KBaJPATOM.

10. (12) B mpasmibhHoMm cemuyrosbanke ABCDEFG cropoubl pasubl 1. [uaroxann

AD u CG nepecekaiorcs B Touxke H. Jokaxure, uro FH = /2.

Crapniag jaura

1. (3) Ha jiocke HanmcaHo HECKOJIBKO Pa3/IMYHBIX YUCEJI, PUYEM H3BECTHO, 4TO Cpe-
JI1 JIIOOBIX TPEeX Yuces, HAIIMCAHHBIX Ha, JIOCKE, €CTh JBa YUCJ/Ia, CyMMa KOTOPBIX TaK:Ke

Hammcana Ha J1ocke. Kakoe HamboJIbIee KOJMIECTBO YNCE)I MOXKET OBLITH Ha JOCKe!

2. (4) Haitpure Bce dyukuun f: [—2;2] — R Takue, 410 Jijist JHOOBIX BEIECTBEHHbBIX T

1 Y BepHO paBeHCTBO f(sinz + cosy) + f(siny + cosx) = sin(x + y).

3. (5) Ilo xpyry Jiexxut 17 0JMHAKOBBIX HA BUJ MOHET, U3 KOTOPBIX JIBE JIEYKAIIHE Psi-
JIoM — paJibIuBbIe. Bee nacTosdme MOHETHI BECAT OJIMTHAKOBO, U 00€ (DATBINNBBIE MOHETHI
BeCAT OJIMHAKOBO U MPU TOM Jierde HacTodmux Ha 1 rpamm. MmeroTes xaunkue Becbl —
9TO JallledHble BEChI, KOTOPBIE JIOMAIOTCS, €CJIN PA3HOCTH BECOB Ha valtax 0oJibIe 1 rpam-
Ma, OJTHAKO, TIOKA3BIBAIOT IIPU 9TOM, Kakas dallla IepeBecuia. Kak 3a JiBa B3BENTUBaHUSI

Ha XJIUIKUX Becax 0e3 rupb HailTu 00e dasibIIimBble MOHEThI !

4. (5) CymecrByer Jjin Bo3pacrarolas appuMeTHIecKast IPOrpeccusi, cocrosiias 13 2012
HaTypaJIbHbIX YHUCEJI, B PA3JIOXKEHNM KazKJI0T'0 U3 KOTOPbHIX Ha ITPOCTble MHOKUTEIN YEeTHOE

YUCJIO PA3JIUIHBIX ITPOCTHIX YKICEJI!

5. (6) Yziom Ha30BEM TOYKY, 006 KOOPJIUHATHI KOTOPOH — Iiejible ducjia. BHyTpu Tpe-
yrosbHuKa ABC' ¢ BepHuimHaMn B y3Jjax paciozkeHo poBHo n > 0 y3s0B. Kakoe Hanbo.1b-

1ee 9nucC/I0 Y3/I0B MOXKET HaXOJUThcs Ha cropone BC'Y

6. (6) B npasuibaom cemuyronbauke ABC'DEFG cropoust pasubl 1. Jnaronamu AD

1 CG nepecekatorcs B Touxke H. Jokazkure, uro FH = /2.

7. (7) B crpate n aspomnopToB, HEKOTOPbIE U3 HIX CBSI3AHBI JBYCTOPOHHIMHI OECIIOCA10Y-
HbIMI aBuanHugMu. CeTb aBHAJIMHII CBsI3HA: 13 JIFOOOIO a’3POIIopPTa MOXKHO J00PAThCst
J10 Jiroboro apyroro. OkaszaJjoch, YTO He MeHee UyeM k a3poIopTOB — Y3JI0BbIE: IIPU 3aKPhI-
TUH JIIOOOTO U3 HUX CBA3HOCTL CETH aBUAJMHUI Hapymaercd. [pu janabix n u k <n — 2

olpeaemre HanOoJIbIIIee BO3MOXKHOE YNCJIO aBUAJINHUN B CTpaHe.

8. (7) Ilycrs 1 m 2 — mBe oKpyzKHOCTH, Kacaformuecs: B Touke 1. Hepes touky 1" 1mpo-

BEJACHLI ITPpAMbBIE G 1 b, KOTOPbBIE ITEPECEKAOT OKPY2KHOCTDL 7y; BTOPUYHO B TOYKaX Au B



COOTBETCTBEHHO, & OKPYKHOCTD Y9 — B TouKax Aj u By coorBercreenno. [Tycrs X — mpo-
N3BOJIbHAST TOUYKA IJIOCKOCTH, He JiexKalllasd Ha JAaHHBIX MPAMBIX @, b 1 OKPYKHOCTIX 71,
9. OKPYKHOCTH, OmucaHHbIe BOKPYT TpeyroabHukoB AT X n BT X, mepecekaioT OKpy K-
HOCTH Y9 B TOUKax Ay n By coorBercrBerHo. lokaxkure, aro npsambie 1T X, A1 By nu Ay By

[IePECeKAIOTCA B OJHOI TOYKE.

9. (8) Monoxkurenbubie gncia a, b, ¢ u d Takosel, 910 a + b+ c+d = 1. Jlokazxkure, 9ro

a’ b 3 d3 1
A+0(1—0 T Uro0-a T 0+d0-0 xa(-0"1

10. (9) B psag crout 2012 6iiosiedek, mponymepoBarHbix oT 1 g0 2012, Ha k-om Gutiogie
JexkuT poBHO k opexoB. /IBoe mrpator B urpy. 3a X0 pa3periaercs MepesiokKuThb JTH0oe
quC/I0 (He MeHbIIe OJIHOT0) OPeXoB ¢ m-ro osioaa na (m — 1)-oe (rae m BeIOHpaeTcest oT 2
10 2012 Ha yemMoTpeHme urpoka), jmubo 3abparh ¢ mepBoro 0o J060e Irucao (Toke He
MeHbIIIe OJIHOT0) OpexoB. [IpourpsiBaeT TOT, KTO HE MOXKeT ¢jejaTh Xoja. KTo Bemrpaer

IIpU [IPABUJILHOI urpe?



