«Mamemamuuecxuti sxcnpecc». 11 maa 2009 cooa. Vrazanus k 3a0auam

1.1. JTokaxute, uto uucio 2°° +1 kparno umcny 2% +2°+1.

JOKA3ATEJIbCTBO.
2% +1=2%+ 22+ 1 2= (2% 1f- (2°F= (2% 2 2°)(2% 4 Z2°%) (H* &

1.2. Yucna p,, p,, 0, 0, TakoBbl, 4To P, P, =2(0, +0,). Jokaxure, 4To 1Mo KpaiHelH Mepe OHO U3 ypaB-

nenuit X° + px+q, =0, X*+ p,x+0, =0 umeer pelenue.

JOKA3ATEJIbCTBO. [peamnonoxkum, uto PP <4q,, p: <4d,. Slcuo, uro g, >0 u @, >0. MoxHo 3amu-

cath P ps <160,,< 4@,+q,) = p;p5. [lonyyeHo npotuBopeuHue. Q
M
1.3. Touka C — cepenuna orpeska AB. Ha myue CQ (puc.) ormernim p
touku P 1 M tak, ytro PM = MQ. [Jokaxwure, uto AP+ BQ >2CM.
A C B

JOKA3SATEJIBCTBO. [Tycts B — o6pa3 Touku P npu cummerpun otHocutensHo Touku C (puc.). To-
rna BB=AP, BQ=2CM. lUmeem: AP+BQ=FB+BQ>PFQ=2CM.
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1.4. MoxHo 51 Togo0paTh KOMITaHUIO U3 16 uenoBek, B KOTOPOH y KaXJ0ro YesloBeKa ObU1o ObI pOBHO 6
Ipy3eH, a y IIoObIX JBYX YeTIOBEK — POBHO 2 O0IIMX Apyra?

OTBET. MoxHo.

PEHIEHUE. PaccmoTpum rpad, n3o0pa>keHHbII Ha puc.

Kaxnpiii yenoBek B KOMIAHUU APYXKHUT C TEMH M TOJIBKO C TEMH, KTO CTOUT C HUM B OJIHOM DAYy WU
cronore.
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2.1. JleiictBuTenbHbIe uncia @, b, €, d TakoBbl, YTO IS JJFOOOTO HATYPATHLHOTO N BBIMOIHSIETCS PABEHCT-

Bo @" +b" =c" +d". BepHo 11, uTO BEIIOIHAETCSA OAHO U3 yenoBuii: a=c¢, b=d wm a=d, b=c?
OTBET. Bepno.
PEIIEHME. 13 ycrnoBus crnexyer, uto a+b=c+d u a’+b*=c?+d?% Orciona nerko momayuuTts, 4to

ab=cd, a3Haywur, KaKk yncina a u b, Tak yucna C 1 d — KOPHU OJJHOTO M TOTO K€ KBAJIPaTHOTO ypaBHe-
HHSL.

2.2. B tpanetiuun ABCD (AB || CD) npsimas BC sBnsieTcs kacaTeqbHOW K ONMUCAHHOW OKPY)KHOCTH TpEy-

ronbHuKa ABD. Jlokaxkute, yto npsimas AD — kacatenbHas K ONMCAaHHOM OKPYKHOCTH TPEYTrOJIbHHKA
BCD.
JOKA3SATEJIBCTBO. Ilyctb M — Ttouka mepeceueHHss OOKOBBIX CTOPOH M
AD n BC (puc.). I3 yciosus cienyer, uto MAIMD = MB?. Orcrona

MA_ MB

MB MD

D C
W3 nono6us tpeyronbiukoB AMB u DMC nonydyaem MA :@. Torpa
MB MC

MB _ MD

MD MC’
otkyra MBIMC = MD>. A B

2.3. HarypaneHsle uncna @, b, C TakoBbl, uTo 4mcio a+b+C — npocroe, a uncno a”+b*+c? menurcs
Hauesno Ha yncino ab+bc+ac. Hatinure yucina a, b u C.

OTBET. a=1, b=1, c=1.

PEIIEHME. 3ammmem (a+b+c)®> =a®+b?+c’+2(ab+bc+ac). CnenosarensHo, uncino ab+bc+ac —
nenmurens uncna (a+b+cC)?, koTopoe mMeer IMIIB TPU HATypanbHBIX gemutens: 1, a+b+c, (a+b+c)?.
OcTanoch pacCMOTPETh TPH CITydast:

1) ab+bc+ac=1,

2) ab+bc+ac=a+b+c;

3) ab+bc+ac=(a+b+c)’.

Ou4eBHU/IHO, IEPBOE U TPETHE PABCHCTBA HEBO3MOYKHBI, @ BTOPOE BHIMOJIHSIETCS TIpH yeoBun a=b=c=1.

2.4. CymiecTByeT JIU BBITYKJIBIH CEMUYTOJIBHHUK, Y KOTOPOTO KaXKJas W3 JUAroHaJeH MepIeHIuKyIsIpHa Ka-
KOW-IMO0 Ipyroi aAuaroHanu?

OTBET. CymectByer.

YKA3AHMUME. PaccmoTpuTe MpaBUIIbHBIA BOCBMHYTOIbHUK AA,...A; M OTpeXbTe OT HETO TPEYroabHUK

ARA;
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3.1. Haifnute cymmy nudp Bcex TpeX3HAYHBIX YHCE.
OTBET. 12600.

PEHIEHHUE. Pa3zoosem Bce uncia ot 0 qo 999 na mapsr: (0; 999), (1; 998), ..., (499; 5000:ymma tudp
Kax10# mapsl paBHa 27.Octanock u3 unciaa SO0LR27 Beryects cymmy 1udp Beex uucen ot 0 1o 99, koropas
paBaa 50[18.

3.2. lecaruunas 3anuch Kaxaoro us uncen 2" u 5" (nON) zaunnaercs ¢ ool 1 Tok xe uupsl. Haiigu-
T€ ATy HPY.

OTBET. 3.

PEHIEHMUE. ITycts uckomMas mudpa paBHa a. Torma CymiecTBYIOT Takue HaTypajibHble uucna K u |, dro
al0<2'< @+1)6 alld <5 < @+ 100 YMHOXMM NOUIEHHO NOTydeHHbIE HEPaBeHCTBA. ViMeeM:
a’0" <10 < @+ 1¥ 6" Orcrona

a’<10™' < @a+1y.

[TocnenHee HEpaBEHCTBO BO3MOXKHO JIMIIB NP & = 3. OCTanoch NPUBECTH MIPUMED.

3.3. IMonoxutensHble uncna a, b u ¢ Takossl, uto abc =a’ +b* +c¢*. Jokaxure, uro ab+bc+ac < 3

JTOKA3ATEJIbCTBO. [TpiMeHNB IBaIbl HEPABEHCTBO X° + Y° + 2% = Xy + YZ + ZX, MOmydnm
at+b*+c’zab’+bT?+c%’=(ab) > (bc) >+ (ca) = ab &+bc 4+ca B=abc(a+b+c).

Torma abc > abc(a+b+c), orkyna 0<a+b+c<1. MoxHo 3anucath

1>a+b+c=(a+b+c) =a’*+b?+c?+2(@b+bc+ac)= 3@b+bc+ac).

3.4. Mosxuo i uncno 2009°%° npencraButh B BHie CyMMBI TpeX KBAIPATOB HATYPATbHBIX YHCET?

OTBET. MoxHo.
PEIIEHME. Jlerko mnpoBeputh, urto 2009= 41149 3anummem pasenctBo 1°+2°+6°= 41 Orciona
7° +14&4 + 42 = 2009 YMmHO)as 06e gacTh mocieHero paeHctsa Ha 2009°% | momyunm

7%(2008% P+ 14 (2008 %+ 43 (2008% ¥  200%°

Nwmeem:

2009°° = (702008"™ Y+ (140 2008* % (42 200€* °



