JBaamare Bropoii Poccuiickuit @ectuBajib IOHBIX MaTEMATUKOB
Anana. 8 oxkmabpa 2011
Tpemutd myp. Cmapwas auea

1. IlycTs @ — mesoe 9ucao TaKoe, 9T0 KBajpaTHbii Tpexdien f(z) = x% + ax + 2011!
He MMEET BEIEeCTBEHHbIX KOpHeil. /lokakure, 9T0 HU NpU KAKOM HATYPAJbHOM Kk MHOTO-
qJIeH f(xk) HE MOXKeT 6I)ITI) pa3Jio2ken B 1Ipou3Be/ieHne JIByX HEIOCTOsIHHbIX MHOI'OYJIEHOB
C TeJBIME KO3 (D UImeHTaMH.

2. B muoxkecrre M = {1,2,...,n} BoIOpaHo k MOAMHOKECTE TaK, UTO JJIsT JIIOOBIX JIBYX
PA3JIMIHBIX 9IEMEHTOB @, b € M HaiijyTcsa JBa HEMEepeCeKAIONNXCA BHIOPAHHBIX TOIMHO-
weera A u B rakux, uro a € A, b € B. Jokaxure, uro 3¥ > n?.

3. lIpoposxkenue buccekrpuckl BL tpeyrossunka ABC nepecekaer onucanHyro OKpy K-
nocrb B Touke K. Touku Cy u A; na croponax BA u BC' coorBercrBeHHO TAaKOBbI, 4TO
LCLA = LA LC = ZABC. Touku P u ) makoBbl, 4t0 4erbipexyroibiuku AK LP u
CKLQ napamnenorpammbl. Jlokaxkure, uro PCp = QA;.

4. Ha jiocke HapucoBaH BBINYKJIbI deThipexyroiabauk ABC D. Xymuran Bacs, mojaxos
K JIOCKe, MEHSIeT y Hero Bepiinny B Ha TOUYKY, CUMMETPUIHYI0 B OTHOCHTEJLHO cepejiu-
noro nepnenukyspa k AC (crapyio Bepumny crupaer, HOBYIO oboznauaer B). Xysauran
[lerst , mogxosst K mocke, MeHster Bepiuny C' Ha TOUKY, cuMMeTpuanyio C' OTHOCHTENHHO Ce-
pejuHHOro nepiieHjiukysisipa K BD. Ouu 1101x0/11/11 K JIOCKe B TakoM 1opsijike: Bacs, [ers,
Bacs, Ilers, Bacsa, Ilers (posro mects pas). 3BecTHO, 9TO MOCHE KAXKJOTO XYJITUTAHCTBA
YETHIPEXYTOJBHUK OCTABAJICS BBITYKJIBIM. JIOKaXKUTE, 4TO B KOHIE MOJTYIUJICS HUCXOHBIN
YETHIPEXYTOMHHUK.

5. Ha Mapce »xkuByT mapcuane Tpex MmoJjioB, 10 n Mapcuan Kaxkoro mnosa. Hexkoropoie
napbl MAPCUAH PA3HOTO MOJIA UCIBITBIBAIOT CUMIATHIO (BCEria B3auMuy0). Bpaumsiit coo3
BAKJIIOTACTCS MEXKJIY TPEeMsl MapCHAHAMU DPA3HBIX TOJIOB, KOTOPBIE MOMAPHO JPYT JPYTY
CUMIATU3UPYIOT. W3BECTHO, 9TO KaXK/Iblii MapCUAHUH CHMIIATU3UPYET He MeHee ueM 3n/4
npeJjcraBuTe/igM KazkKJ0ro u3 JIByX JAPYTuX I10JIOB. Z[OKa,}Kl/lTe./ 49TO BCE€ MapCuaHe moryT
pa3dbUTHCsT Ha N OPAYHDBIX COIO30B.

6. Moxkno in muoxkectso mcen {1,2,3,...,2010} pas6uts na 402 menepecekaomuecs
MSTEPKY TaKUM 00pa30M, 4TOOBI B KayKJI0l MsITepKe cyMMa Juces Jaenniach Ha 20117

7. Haityure Bce dbynkunn f: [0,4+00) — [0, +00) Takue, 910 NpH JHOOBIX HEOTPHIA-
remeubix ny  f(2?) + f(y) = f (2 +y + 2 f(4y))
8. Heorpunaresbibie uucia a, b u ¢ rakosbl, 4o a+ b+ ¢ < 1. JJokaxkure HEpaBeHCTBO

a*b+b*c+ *a+3(a+ b+ c) + 15abe > 11(ab + be + ca).

9. Bysem rosoputhb, 9TO B IpOCTpaHcTBe YeThipe pasandnbie Toukn A, B, C'u D (umen-
HO B TAKOM TOPSJIKE) 00DA3YIOT YenAA0uyo 4emeepky, eciii Jooble JiBe He UMeIolje 00-
IIUX TOYEK OKPYKHOCTH Wi, Wy B MPOCTPAHCTBE Takue, uro Touku A u B nexar na wr,
a rouku C' u D yexar Ha wo, 3aneriennl. Jansl Touku A, B, C. Haiijjure B npocrpancrse
reoMerpuydeckoe Mecto Touek D rakux, uro A, B, C'; D nenjsionias 4eTBepKa.

10. Kakoe nanboJibIiiee Kou4aecTBo L TeTpaMUHO MOXKHO BbIpe3aTh u3 KBaapara 103x1037
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1. Ilycts @ — 1esioe YUCI0 Takoe, 9To KBaJpaTHbii Tpexdaren f(r) = a2 + ax + 2011!
HE MMEET BEIeCTBEHHbIX KOpHei. Jfokakure, 4TO HU MpPU KAKOM HATYPAJbHOM kK MHOTO-
qJIeH f(l‘k) HE MOXKET 6I)ITI) pas3Ji02keH B IIpousse/ieHne JIByX HEHOCTOsIHHbIX MHOT'OYJIEHOB
¢ neapiMu KoadpuimenTamu.

2. B muoxecrre M = {1,2,...,n} BoIOpano k NOAMHOKECTE TaK, ITO JIJIsT JIIOOBIX JIBYX
DA3UIHBIX JEMEHTOB @, b € M HaiijyTcsa JBa HEMepeceKaloNXCsA BHIOPAHHBIX TTOIMHO-
xeersa A u B rakux, uto a € A, b € B. Toxaxute, uro 3F > n?.

3. [Ipoposxenue buccekrpucsl BL tpeyrossunka A BC nepecekaer onmucannyro OKpy K-
nocrb B Touke K. Touku C u A; na croponax BA u BC' coorBercrBeHHO TaKOBbI, 4TO
LC1LA = ZALC = ZABC. Toukn P u ) takoBbl, 4t0 derbipexyroibiuku AK LP u
CKLQ napamienorpammbl. Jlokaxkure, uro PCp = QA;.

4. Ha nocke napucoad BBIIYKJIbI deTbipexyroiabauk ABC D. Xymuran Bacst, mojgxos
K JIOCKE, MEHsIeT y Hero Bepiiuny B Ha TOUYKY, CUMMETPUYHYIO B OTHOCHTEJLHO CepejiuH-
noro nepnenukyasapa Kk AC (crapyio Bepumny crupaer, HOBYIO oboznadaer B). Xyauran
[lers , mogxozst K ocke, Mersier Bepiuny C' Ha TOUKY, cuMMeTpruHyt0 C' OTHOCHUTENHHO Ce-
PEJMHHOIO HepleHjuky/isipa K BD. Onu noaxojuiiun K J0cke B Takom nopsijike: Bacst, [Ters,
Bacs, Ilersa, Baca, [lerst (posro mects pa3). M3BecTHO, UTO MOCHE KAXKJOTO XYJIUTAHCTBA
YEeTHIPEXYTOJBHUK OCTABAJICS BBIMYKJBIM. JIOKAXKUTE, 9TO B KOHIIE MOJIYUIUJICST HCXOHDIH
YEeTHIPEXYTOJIHHUK.

5. Ha Mapce xuByT mMapcuane Tpex moJjioB, 1o n MapcuaHn Kaxkoro mnoJa. Hekoropwie
aPbl MAPCHAH PA3HOTO TOJIA UCTIBITHIBAIT CAMIATUIO (BCErIa B3AUMHY0). Bpadmnblii corw3
3AKJIIOTACTCST MEXKJY TPEMsI MAPCHAHAMHU DPA3HbIX T0JIOB, KOTOPBIE MOMAPHO JPYT JIPYTY
CUMIIATU3UPYIOT. VI3BECTHO, UTO KaXK/Iblii MapCHaHWH CUMIATH3UPYyeT He MeHee deM 3n/4
1peJICTaBuTe/IsIM Ka2K/I0I'0 U3 JIBYX JIpYyTI'UX 110JI0B. ,HOKa)KI/ITe7 4TO BCE€ MapCuaHe mMoryT
pasdbuUTHCsa Ha N OPAYHBIX COIO30B.

6. Moxuo sim muokectso “mcen {1,2,3,...,2010} pas6urs na 402 nenepecekaomuecs
MTepKH TaKuM 00pa30oM, 9TOOBbl B KaKJ0il MmaTepke cyMMa, duces jgeiuiach va 20117

7. Haityinre Bce dynkuuu f: [0, +00) — [0, +00) Takue, 4T0 MpPH JHOOBIX HEOTPHI[A-
remsubix x uy  f(2?) + fly) = f (a:2 +y+ xf(4y))
8. Heorpunatrenbuble uncia a, b u ¢ Takosol, 4To ¢ + b+ c < 1. JlokaxuTe HepaBencTBo

a?b+b*c+ ca+ 3(a+ b+ c) + 15abc = 11(ab + be + ca).

9. Bysem rosoputhb, 9TO B 1pOCTpaHCTBE YeThipe pasindnbie Toukn A, B, C'u D (numen-
HO B TAKOM TIODSJIKE) 0OPA3YIOT 4enAA0wYyI0 Yemeepry, eCciu Jodble JBe He NMeIoIue 06
HIMX TOYEK OKPY?KHOCTH W1, Wy B IIPOCTPAHCTBE Takue, 1T0 TOukM A n B nexar na wy,
a rouku C' u D siexar Ha wo, 3anerensl. Jansl touku A, B, C. Haiijure B npocrpancrse
reoMeTpudeckoe Mecto trouek D takux, uro A, B, C', D  1emisionas YeTBepka.

10. Kaxkoe nHanboJibiiee KOJuIecTBO L TeTpaMUHO MOXKHO BbIpe3aTh u3 KBaapaTa 103x1037



