CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2006 roga ITO MATEMATUKE
OTBOPOYHBIN TYP. 9 KJIACC.

1. Ha nocke nanucano 101 marypasibnoe 4ucjio. V3BecTHO, 9TO TPOU3BE/ICHUE JTIO-
OBIX 51 U3 ITUX YUCEN JIETUTC Ha MPOU3BeJieHne ocTaBunxcsd. JlokazKuTe, 9T0 eciu Yuciaa
Habopa B3aMMHO HPOCTHI B COBOKYITHOCTHU, TO IPOU3BEJIECHUE BCEX YUCEJ — CTENeHb Ha-
TYPATBHOIO YHCJIA. (M. Anwmunos)

2. Touka [ — nenTp BoucanHoii okpyzkHocTu Tpeyrojibaunka ABC. BayTpu Tpeyrosib-
nnka ABC pacmosioxkeHa OKpy:KHOCTD, Kacatomasgacs cropon AB u BC B toukax X n Y
COOTBETCTBEHHO U TI€PECEeKaolasi OMUCAHHYI0 OKPYKHOCTH Tpeyrojbiuka AIC B ToY-
Ke Z. JlokaxkuTe, 94TO OMHMCAHHLIE OKPYKHOCTH TpeyroabaukoB AX Z u CY Z kacarorcs
JIPYT JIpyra. (C. Bepaos)

3. Jlam xBaxparusrii Tpexuiren 200522420062 +2007. IBoe xomsT 1o ouepean. CBouMm
XOJIOM HI'POK MOYKeT BEIYeCTh W3 MHOrowlena 2, x mwan 1. IIpourpoiBaeT HTrpok, mocie
X0JIa KOTOPOT'O MOJIyYaeTcss MHOTOWIEH C MEJTOYUCIeHHBIM KopHeM. KTo BeiurpoiBaer npu
[IPABUJILHOI UIpe: HAUNHAIOIINN UK €ro COMePHUK ! (/. Kapnos)

4. Pemmre B HATYpaJbHBIX YncIax ypasuenne n® — 5n + 10 = 2%,

(U. Andpeesa, H. Kywneav, @. Bazapes, ©. Hempos)

5. Ilycre BL — buccekrpuca ocTpoyrojibHoro rpeyrojabiaunka ABC, H — ero opro-
IEHTP, TouKa K cuMMeTpudYHA TOYKe L OTHOCHTEJIbHO IEeHTPa OIMMCAHHON OKPYKHOCTU
rpeyrosibauka ABC. Jlokaxkure, uro BK > HL. (A. Iacmop)

6. B rpade n > 300 Bepmun. B mobom MHOKecTBe A, comepzKalieM He MeHee Tpex
BepiuH 3T0ro rpada, MOKHO yKa3aThb TPU BEPIIUHbI, KazK/as U3 KOTOPbIX CMEXKHA He
6ostee uem ¢ 200 Bepmmuavu u3 A. Kakoe MakcnMaJbHOE KOJIMYECTBO pedep MOKeT ObITh
B 3TOM rpade? (. Kapnos)

7. llycrb aq,as,...,a, — MOJOXKUTE/JIbHBIE YHUC/A, CYMMa KBAJIPATOB KOTOPBIX PaB-
na 1. /lokaxkure HEpaBeHCTBO

n

Z A;Aiq1 < 1
— 2 — (a; — a;41)% ~ 2

=1

(HyMeparust IepeMeHHbIX [UKJINYECKast, T. €. U1 = A1). (C. Bepaos)

8. HedeTnoe umcio n paBHO MPOU3BEIEHUIO TPeX PA3IUIHBIX MPOCTHIX duced. Jo-
KayKUTe, 9TO JJIs1 JIIOOBIX PA3JIMIHBIX HATYPAJIBHBIX @ U b aucsao a”™ — b umeer nmpocToit
JIeJTUTEb, OOJIBIIHIL N. (vacmnwiti cayuati pesyavmama Bupzoda)



CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2006 roga ITO MATEMATUKE
OTBOPOYHBIN TYP. 10 KJIACC.

1. /lamo 101 marypanbuoe uucio. M3BectHo, uro npoussejienue JiobbIx H1 U3 3Tux
quces JeJTUTCS Ha MPOU3BeIeHne OcTaBIuXcs. /loKaykuTe, 9TO eCau YuCIa B3AUMHO MIPO-
CTHI B COBOKYITHOCTH, TO WX IIPOU3BEIEHNE — KBAIPAT HATYPAJHHOIO TUCIA.

(M. Anwmunos)

2. Ilycrs I — nenrp BumcanHoii okpyzkuoctu Tpeyroabauka ABC. Uepes Bepiiuny
B npoBenn OKpy:KHOCTD C IEHTPOM B TOUKe [, KoTopas mepecek/a cropoubl AB u BC,
a cropony AC nepecekia B AByx Toukax: F' u L (F aexur mexuy A u L). Dokaxure,
gro npoekiuu Touku [ na AC, BC' u BL nexar Ha OIHOI IIPSIMOIi. (®. Bazapes)

3. IlonoxkureapHble YUCIA X, Y, 2, , [ U 7Y YAOBIETBOPAIOT COOTHOIIEHUIM v+ 3+ =
T

2 +y* + 2% = 2(zy cosy + yz cos a + zx cos ) .

JlokazKknuTe, 9TO U3 OTPE3KOB C JJIMHAMHA T, Y U 2 MOZKHO CJIOYKUTH TPEYTOJbHUK C YTJIaMU
a, Bun. (A. Xpabpos)
4. B rocynapcre 100 ropojos. Tpebyercs coeMHUTb HEKOTOpBIE Iapbl T'OPOJIOB
aBuapeiicaMm Tak, 9TOOBI OT JIFOOOTO TOPOJAA MOYKHO OBLTO JOJETETh J0 JIF0OOTO JAPYyTroro
u 9To0bBI J1JIs1 JTI00BIX YeThipex ropogoB A, B, C, D, nis koropsix ecth peiicet AB, BC,
CD, 6b11 u peiic AD. CKOJIBKO CYIIECTBYeT CIIOCODOB 3TO CIe/1aTh?!
(C. Bepaos, C. Heanos)
5. IlonoxuTenapnble Uncaa a, b, ¢ 1 d yaoBaeTBopaioT yeaosnio a + b +c? +d? = 1.
Hokaxure, uto a + b+ c+d + —— > 18. (A. Xpabpos)
6. /IBa ronomm B Oydere yromamoT AeByIKY KOoHMeTamMu. 3a OJUH XOJ, IOHOIIA TO-
kynaer y oyderuniipl 1 ujin 2 KOHMETH U OTJIAET UX JieBylIKe. XoJAdT 110 odyepeau. 13-
HAYaIbHO Y MOJOJBIX JIofeil mo 550 pybuteit, a y Oyderunnsr 1000 konder. Kaxknasa
kondera crour py0/ib. rpok, KOTOpbIil HE MOXKET B CBOW XOJI YIOCTUTH JIEBYIIIKY, IIPO-
urpeiBaeT. KTo BRIUTpaeT mpu MpaBUIbHON Urpe’ (K. Kozacw)
7. Ha croponax AB u BC tpeyronbunka ABC Boibpansl Toukn X 1 Y Tax, 9TO OTpe-
30k XY mpoxoaut vepe3 nentp [ Bnucanuoii okpy)uoctu. Buccekrpucel yrios AXY
n XY C nepecekatorca Ha cropone AC. Jlokaxute, uto TpeyroabHuk ABC Tymoyroib-
HBII. (®. Bazapes)
8. llomapmo pazmuunble Yucia a, as, .. ., a4, U DOTMAPHO PA3IMIHbIe YuCaa by, by, .. .|
b, mpunagmexar orpesky [0,1). Ha gocky Beimmcanbl ApoOHBIE 9ACTH BCEX MOIMAPHBIX
cymm {a; + b;} mpu 1 < i, 7, < n. Okazanoch, 9T0 Ha JOCKe HANMKCAHO He Gosee 2n — 2
pasyimaHbIX guces. JlokaxkuTe, 9T0 KazK/10€ 9HUC/I0 BCTPEYAETCS HA JIOCKE KAK MUHUMYM
JIBaZKJIbl. (A. Xpabpos)




CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2006 roga ITO MATEMATUKE
OTBOPOYHBIN TYP. 11 KJIACC.

1. HazoseMm TpPOWKY BeleCTBEHHBIX YUCE XOPOIIEd, eC/Iu JIBa MEHBIITUX YHCJIa ITO
Tpoiiki oramualorcs e Goee weM ma 1 (mampmmep, (1,4/3,4) — xopomras Tpoiika, a
(1,3,4) — Her). B mHekoropom TeTpaspe juHbL pebep J060i rpaHi 00pa3yoT XOPOIILY o
TPOiKy. JloKazkKuTe, 9TO MOJYCYMMBI JJIUH CKPEIUBAIONINXCSI pebep Takzke 00pasyroT
XOPOIIYIO TPOHKY. (M. I'pomos)

2. Pemmre B HaTypaJbHBIX YHcaax ypaBHenue n® — 5n + 10 = 2.

(H. Andpeesa, H. Kywneav, @. Bazapes, @. lempos)

3. OkxpyzxkHOCTb ¢ nearpom I Bumcana B TpeyroabHuk ABC u Kacaercs ero cTOpoH
BC, AC, AB B toukax Ay, By, C coorBercrBenno. Ha orpeske BC| nauuiach Touka K
rakas, aro [ K = IC. [Jokaxure, aro cepeanna K C' jgexxur uwa A;C. (®. Bazapes)

4. B rocymapcte 100 ropomoB. Tpedyercsa coeIuHUTh HEKOTOpBIE Tapbl TOPOJIOB
JIBYCTOPOHHUMHY aBUapeiicaMu Tak, 9To0bl OT JII0OOT0 rOpo/ia MOYKHO OBLIO J0JIETETh 10
JII0OOr0 APyroro u IToObl I J00BIX YeThbipex roponoB A, B, C', D, njisg KOTOPHIX €CTh
peiicet A-B, B-C, C—D, 6b11 u peiic A—D. CKOJIBKO CyIIECTBYeT CIIOCODOB 3TO Cle1aTh?

(C. Heanos, @. Hempos)

5. 2"+ 1 pa3/iu4uHbIX MHOXKECTBA Pa30UTHI HA JIBE KATEIOpUHM — KpacHble” U ‘cunue’,
IpUIeM eCcTb U Te, W Jpyrue. MHOXKECTBO, SBJIAIONIEeCS CUMMETPUYIECKONR Pa3HOCTHIO
KPACHOI'O U CHHEro, Ha30BeM OesibiM (OHO MOZKeT MPHHA/JIeKATh, & MOXKET M He HPUHA/I-
JIesKaTh UCXOMHOMY HabOpy MHOXKeCTB). JloKaxKuTe, 9To GeJbIX MHOXKECTB He MeHee 2.

(1. ¢pon dep Paaac, M. Aaexcees)

6. Jlan Beimykaerit n-yrogpauk F'. HazoBem oKpyKHOCTDH moJiyBIHcannoit B £, ecin
OHA TIOJTHOCTBIO JIEZKUT B MHOTOYTOJIbHEKE F' 1 KacaeTcst Tpex ero cropoH. MI3BecTHO, 4TO
HUKAKWEe YeThIpe MpsIMble, CO/epIKallie CTOPOHbI F', He KacaroTcs OJHOI OKPYKHOCTH.
JTokazKkuTe, 9TO MOJTYBIUCAHHBIX OKPYKHOCTEHl POBHO 1 — 2. (poavraop)

7. Komneunas nocneposarensuocrs f(k), k =1, 2, ..., n #e yOblBaeT u npuHUMAET
1IEIOYNC/IeHHbIE 3HAUeHUs U3 npoMexkyTka [1, n]. Jlokaxkure HEPaBEHCTBO:

S ) < 30 )+

(®. Hasapos)

8. /Jlanpl pa3numvHble IPOCTBIE YUCIA P, ¢ U HATYPAJIbHBIE YUCJIA G1, A2, ..., Gp; b1,

by, ..., by. I3BecTHO, 4TO CyMMBI @; + b; JAIOT BCe BO3MOYKHbIE OCTQTKU LPH J€JTeHUH
Ha pq. JlokazxKkuTe, 9TO YHCIA G; JAIOT BCe BO3MOYKHBIE OCTATKH IPH JEJCHUU HA P.

(C. Heamnos)



