CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2009 roga 11O MATEMATHUKE
II TypP. 9 KJIACC.

1. [lawbl HaTypasbHbIe Yucaa b u ¢ Takue, uTo ¢ + 1 gesurca Ha b. Jlokaxkure, 4TO
CYIITECTBYIOT TaKue HATYPAJbHBIE T, Y U 2, UTO & + y = bz u 2y = cz.

2. 40 uneHOB XKIOPW TOJAOWPAIOT BTOPYIO 33734y s 9 Kjaacca. Y HUX €CTh CIIMCOK
n3 30 3ama4. OHM JOTOBOPWJIMCH TIOCTABUTH B BAPUAHT 33134y, KOTOPYIO YMEIOT PEeIaTh
HE MeHee TIOJIOBUHBI YJIEHOB XKIOpH, HO He Bce. KaxK/Iplit M3 WIEHOB JKIOPW PEINTUJ POBHO
26 3aj1a4, mpudeM JiOOBIe JIBa, YJIEHa YKIOPW PENTUIN Pa3Hble HAOODH 3a7a4. J{okaxkuTe,
YTO OHU CMOTYT HANTH TMOIXOASAIIYIO 33,71a4y.

3. Pazyimunble HATypaJbHBIE YUCHAA I, Y U 2 YAOBJIETBOPAIOT YCJIOBHUIO

HOK(z,y) — HOK(z,z) =y — .
lokaxkuTe, 9TO y M 2 JAEJAATCA HA . (@. Hempos)

4. Ha croponax BC' u AB octpoyroabnoro Tpeyroabanka ABC BHGpaHbl TOUKH A
u C;. Orpeskn AA; u CC; nepecekatorca B Touke K. OuucaHHble OKPYKHOCTH Tpe-
yronpHUKOB AA; B n CC, B nepecekatorcs B Touke P. Oka3aiock, 9To To9ka P — 1eHTp
BIUCAHHOW OKpy»KHOCTH Tpeyroabauka AKC. Jlokaxkwure, 9T0 To4YkKa P — OpTOIEHTp
tpeyroabauka ABC.

Omuvmumana 2009 rona. IT Typ. 9 knacc. BeiBonas ayauropus.

5. B ocrpoyrosbaom Tpeyroabauke ABC nposenenst Bhicothi AA, BB, u CC\.
Toukn X u Y — cepeaunst orpeskoB C'A; u AC,. VsBectro, uto XY = BB;. Jlokaxwure,
4TO OTHOINEHNE KaKWX-TO JIBYX CTOPOH TpeyrosbHuka ABC paBHO v/2.

6. HaszoeMm jockoit TpoM3BOJIBHBIH HAGOP KJIETOK HA KJjeTuaTo# minockoctu. Habop
Jajielt Ha JIOCKE HA3BIBAETCS TMPEKPACHBIM, €CJIM OHM He OBIOT JPYT JAPYTra, HO OBIOT BCE
ocTasbHble KJeTKu JIocku. (JIaaps Ober 06yi0 KJIETKY, HAXOJSIIYIOCS ¢ Hell B OMHOM
CTPOKE WJIM B OJTHOM CTOJIOTIE, JIAXKe €CJIM He BCE KJETKN MeXKJ1y HUMU TTPUHAJJIEKAT JT0C-
ke.) JlokaxkuTe, U4TO €CcJIM Ha HEKOTOPOH JIOCKE MOXKHO MOCTABUTb MPEKPACHBIH HAOOD M3
2008 nanett m MOXKHO TIOCTaBUTH TpeKpacHbiit Habop 3 2010 Js1aelt, TO MOXKHO TTOCTABUTH
u TmpekpacHuiit Habop u3 2009 Janeii. (K. Kozacv, C. Bepaos, @. Ilempos u dp.)

7. JMCKpUMWHAHTH KBaJIPATHBIX TPEXUICHOB

f(=), g(x), h(z), f(z) + g(z), 9(z) + h(z) n f(z) + h(z)

pasusbl 1. Jlokaxwure, uto f(z) + g(z) + h(x) — Hymeoit MHOTOUIEH.



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2009 roga 11O MATEMATHUKE
IT Typ. 10 KJIACC.

1. Harypasbubie ancia z u y Takosl, aro HOJI(z7, y*) - HOM(28,4%) = zy. oxa-
KWTe, 9TO TY — TOUYHBIH KYyO. (@. Hempos)
2. B Bemykisiom derbipexyroibuanke ABC D uimonneno paserctBo AB = CD. Ero
nuaroHasm nepecekaiorcs B Touke 0. Toukm X, Y, Z u T — cepeaunnt orpeskoB BC),
AD, AC n BD coorBercTBeHHO. JlOKayKnTe, 4TO TEHTP OKPYKHOCTH, OMUCAHHON BOKPYT
tpeyroabauka OZT, nexur Ha mpsaMoit XY . (A. Cmupros)
3. VY xBagparnbix TpexwieHoB f(z), g(z) m h(z) AMCKpUMUHAHTH PaBHBI 2, a ¥
KBa,IPaTHBIX TpexwieHoB f(z)+g(z), g(z)+h(z) u f(z)+h(r) macKkpuMHHAHTE paBHHI 1.
Jokazkure, 94T0 KBaApaTHbI# TpexwieH f(z) 4 g(z) + h(z) He nmeer KOpHEeil.
(B. Boaxos, @. Ilempos)
4. Yaunsl MoCKBBI peACTAaBASIOT U3 cebsd HECKOJIbKO KOHTIEHTPHYECKHX OKPYKHO-
creii (KOJBIEBBIX TMOCCE) W HECKOJIBKO PAJMATBHBIX MPOCIEKTOB, TIPOBEJIEHHBIX U3 TEH-
tpa O K camomy BHemrHeMy KoJbily. [lepekpectkn A m B pacmosioxkeHbI HA BHEITHEM
koJbie. Tpoe npyseit cobuparorca mpoexath u3 A B B: JlumMa — 10 BHEITHEMY KOJIBILY;
Koctss — cHauasa mo npocnekry AQ, 3arem mo npocnekty OB; Cepreiil e yTBep:KIa€T,
YTO 3HAET MYTh KOpOde, 4eM 00a Npeapaymux. JlokaxknuTe, 9T0 OH ommdaeTcs.
(C. Hsanos)

Omuvmmana 2009 roxa. IT typ. 10 kiacc. BeiBomnast aymropus.

5. HazoBeMm jmockoit Tpon3BOJbHBIIT HAOOP KJAETOK Ha KJaeTdaTol miaockoctu. Habop
Jajielt Ha JIOCKE HA3BIBAETCS TMPEKPACHBIM, €CJIM OHM He OBIOT JPYT JAPYTra, HO OBIOT BCE
ocTasibHBIE KJeTKH JI0CKH. (JIaips Ober 06yI0 KIEeTKY, HAXOJAIINIOCS ¢ Hell B OHOM
CTPOKE WJIM B OJTHOM CTOJIOTIE, JIAXKe €CJIM He BCE KJETKN MeXKJ1y HUMU TTPUHAJJIEKAT JT0C-
ke.) JlokaxkuTe, U4TO €CcJIM Ha HEKOTOPOH JIOCKE MOXKHO MOCTABUTb MPEKPACHBIH HAOOD M3
2008 nanett m MOXKHO TIOCTaBUTH TpeKpacHbiit Habop 3 2010 Js1aelt, TO MOXKHO TTOCTABUTH

u TmpekpacHuiit Habop u3 2009 Janeii. (K. Kozacv, C. Bepaos, @. Ilempos u dp.)
6. /laHa MOCI€I0BATENILHOCTD Ly, TAKAS, 9TO Tpyo = |Tpi1| — Ty
lokaknTe, 9YTO OHA TMEPUOIUIHA. (M. Bpaywn)

7. OkpyxHOCTB, Tpoxoagaiias depe3 Bepumabl A u C Tpeyrosbauka ABC, nepe-
cekaer ero ctopoubl AB u BC B Toukax Y um X coorBerctBenHo. OTpesku AX n CY
nepecekatorcs B Touke O. Touku M u N — cepenunbl orpeskoB AC u XY. Jlokaxkwnre,
4ro npsmas BO Kacaercst OmiucaHHOM OKpy»KHOCTH Tpeyronbauka MON. (A. Cmupnos)



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2009 roga 11O MATEMATHUKE
IT Typ. 11 KJIACC.

1. [dan xBajparHbiii TpexwieH f(z) ¢ BemecTBeHHBIMEH Kodbdumuentamu. Ilycrsb
M — MHOXKeCTBO 3Ha4YeHWH, KOTOphle OH MPUHUMAET TPHU YETHHIX T, a N — MHOXKeCTBO
3HAYEHWM, KOTOPble OH MPUHUMAET TIPU HeYeTHHIX Z. /okaxkuTe, 9To MHOKecTBa M m NV

MOTYT OBITH JTUOO COBIMAIAIONTAME, JTUOO HETIEPECEKAIOTNTUMUCS. (A. T'oaosanos)
2. Pasznmunble HAaTypaJbHblE YHCIA T, Y U Z yaoBaersopsior yeaosnio HOK(z,y) —
HOK(z, z) =y — 2. Jlokaxure, 9T0 y ¥ 2 JEJATCI HA . (@. Hempos)

3. Yaunbl MocKBB TPeiCTaBILAIOT U3 ce0sT HECKOJIbKO KOHTIEHTPUYECKUX OKPYIKHO-
creii (KOJBIEBBIX TMOCCE) W HECKOJIBKO PAJMATBHBIX MPOCIEKTOB, TIPOBEJIEHHBIX U3 TEH-
tpa O K caMOMy BHeITHeMY KoOJbIly. [lepekpectku A m B pacroJioKeHbl Ha BHEITHEM
koJbie. Tpoe npyseit cobuparorca mpoexath u3 A B B: JlumMa — 10 BHEITHEMY KOJIBILY;
Kocta — cragana no mpocnekty AQ, 3arem mo npocnekty OB; Cepreii ke yTBEPKIA€T,
YTO 3HAET MYTh KOpoue, 4eM 063 mpeabaymumx. JJokaknure, 9T0 OH OMMUOAETCS.

(C. Hsanos)

4. U3 xaeruaroro xkBajapata 2008 x 2008 BbIpe3aJu YII0BYIO KJIETKY. UeTHO Wim
HEYETHO KOJMYECTBO CIOCOOOB pa3pe3aTh 00pa30BaBIIyIocs (DUTYDPY HA YTOJKH U3 TPeX
KJIETOK ! (C. Bepaos)

Omuvmuana 2009 roxa. II Typ. 11 kiacc. BeiBomnast ayuropus.

5. /ImaroHajm BIMCAHHOTO dYeThipexyrosbuuka ABCD mepecekaiorcs B Touke F,
a mpssmbie AD m BC — B Touke F. Toukun X u Y — cepemunsi cropon AD u BC
coorBeTcTBeHHO. Touka O — MEHTp OMHUCAHHON OKPYKHOCTH deThipexyroabuuka ABCD,
a Touka ) — TIEHTDP ONMMCAHHO OKPYKHOCTH TpeyroabHuka EXY . Nokaxnre, uto OF ||
O.E. (A. Cmupros)

6. B crpane HeKOTOpBIE TIAPHI TOPOJOB COEIWHEHHI JIOPOTAMU, TPUUEM M3 KaXKJIOTO
ropona BeIxoaUT He MeHee 2008 mopor. Kaxkayio nopory HOKpacwjau B OJWH M3 JIBYX
1BeTOB. /loKaxKWTe, 9YTO CYIECTBYET HECAMOTEPECEKAIONTHNHCT TTMKJINIeCKUi MapIipyT, B
KOTOpOM He MeHee 504 10por W BCe JOPOTH OJHOTO IBETA. (1. Kapnos)

7. Iycrs f(z) = 22+ 2. TlocJaen0BATELHOCTD TOJOKATETBHBIX THCEN by, b, - - -, biogoo
TaKOBa, YTO b; — TPOM3BOJbHOE YUCJHO, &

|bns1 — f(by)] < 0,001 mpm 1 <n < 10000.

JlokaxkuTe, 9TO MOKHO BHIOPATH TOJOXKUTETHLHOE YUCJIO ¢ W TIOCTPOUTD TOCEI0BATEb-
HOCTH  ap = f(a1), a3 = f(az),...,a10000 = f(agege) TaK, uTO |AYK — by| < 0,1 maast
KaxkJ10ro HaTypaasHoro n < 10000. (C. Tuzomupos)



