CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2006 roga ITO MATEMATUKE
II TypP. 9 KJIACC.

1. [dan xBajparubiii Tpexuien f(x) u reomerpudeckas nporpeccust qi, G, s, g4, BCe
YIeHbl KOTOPOH paziumdubl. MoKeT i okazarbesa Tak, 9to f(q1) = o, f(q2) = q3 m
flg3) = @7 (/1. Pocmoscrut, A. Hopeuwuii)

2. B ocrpoyromsnom tpeyroimbuuke ABC mpoBemennl Boicothl AA; u BB;. Buccek-
rpuca yria AC'B nepecekaer 3Tu BbicOTHl B Toukax F' u L. Jlokaxkure, 9T0 cepejuHa
orpe3ka F'L paBHoymaiena ot Todek A, u Bj. (®. Bazapes)

3. Ha 2006 xkaproykax HalUCAHO [0 HATypaJbHOMY uucjy. V3Hada/jbHO BCce YuC/a
B3aMMHO NPOCTHI B COBOKYITHOCTHU ¥ DOJIBINE € MHUIbI (HO CPeJd HUX MOIYT ObITh OMHA-
koBble). Kazyio MuHyTy BBIOMPAIOT KAPTOUYKY ¢ HAUOOJIBITMM YUCJIOM (ecju HanbOJIb-
IIee IHUCJI0 HAMMCAHO HA HECKOJIbKUX KAPTOYKAX, BBIOUPAETCsI OJTHA HUX ), BEIYUC/ISIOT €r0
HAMMEHBITH{I TPOCTOM IeTUTE/b U NPUOABILIOT STOT JETUTEb K YUCTaM Ha HECKOJTbKHUX
Jpyrux Kaprodkax. /lokaxkure, 4To unciia Ha Bcex 2006 KapToykax He MOI'YT CTaTh PaB-
HBIMU. (C. Bepaos)

4. Koctsa pexxer Ha dactu kKjetdarhiii kBaapar 70 X 70. Kaxaymo muayTy OH OGeper
HAMOOJIBIIYO MO TLIOTIAH W3 UMEIONUXCS YacTeil KBapaTa (ec/i TaKUX 9acTell HeCKOJIb-
K0, T0 Koctsi Mozxker B3sITh JIIOOYIO M3 HUX) U PEKET 9TY YacTh Ha J(BE MPSIMOTHHEHHBIM
pa3pe3oM 1o JuHuU ceTKH. J[oKazKuTe, 9TO Yepes3 dac IJIOMIA/IN BCeX JacTeil OyIyT MeHb-
e TPETHU ILJIOIIAAA UCXOJHOrO KBaJIpara. (K. Knon, /. Kapnos)

Ommmnuana 2006 roga. I Typ. 9 kmace. BoiBogHas ayauropus.

5. Ha cropone AC Tpeyronbauka ABC' ormedena Touka D. IIpousBosibHbBI JTyd £,
BBIXOJAINNI U3 Bepimabl B, nepecekaer orpe3ok AC B Touke K, a OIMCAHHYIO OKPYZK-
HOCTHL TpeyrosbHuka ABC — B Touke L. J/lokazknuTe, 9TO OMHCAHHAS OKPYKHOCTH TpPe-
yrosibnuka DK L npoxojaut depe3 (pUKCUPOBAHHYIO TOYKY, OTJIMYHYIO OT [ U He 3aBUCS-
Iy OT BBIOOpa Jiyda /. (. Cmoaspos)

6. Ha Mapce ectp 2007 crpan u 6osiee 2007 ropogos. M3 KaxKkj0ro MapcuaHCKOTo
ropojia BeIXoauT poBHO 2006 gopor, COeAmHAIONIAX 3TOT IOPO, C TOPOJAMU BCEX OCTAJIb-
HbIX cTpaH. 3BecTHO, 4TO U3 JIFOOOI0 TOPO/IA MOZKHO JI00PAThCs 110 JOPOraM /10 JI00010
Japyroro ropoa. JlokaxknTe, 9To CyIecTByeT 3aMKHY ThIfi MapIIpyT, TPOXOASIIH (110 0j1-
HOMY pa3y) He Menee yeM uepe3 4012 roposos. (. Kapnos)

7. Ise necoxparumeie jgpobum © m ™ npeacrasuiu B gecarnunoi samucu. Cpejau
pa3psaaoB mocie 3angatoit ¢ Homepamu ot 500000 mo 1000000 okazamoch menee 5000
pa3psiJioB, B KOTOPHIX HUMPHI 3TUX JIpodeil He COBIAIAIOT, HO XOTsI ObI OJMH TAKON pa3psi/l
ecTb. JlokazKuTe, 4TO 3HaMeHaTe b OHOH U3 3THX Apobeii 6osbime 10°°.  (A. Toaosanos)



CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2006 roga ITO MATEMATUKE
IT Typ. 10 KJIACC.

1. Jlan kBagparusiii rpexuien f(z) u aucyo a. 3Becrno, uro uncia a, f(a), f(f(a))
u f(f(f(a))) 0OpasyoT reoOMeTpUIECcKYIO TPOrPECCHIO ¢ TIOJOKUTETLHBIM 3HAMEHATEIEM.
Jlokarkure, 9TO OHA MOCTOSHHAS. (/1. Pocmoscrut, A. Hopeuwuii)
2. Ha croponax AB, AC'u BC tpeyronbuuka ABC B3sm toukn K, L u M coorser-
cTBeHHO TakK, uro L BAC = /KLM = /BCA. Jokaxure, uro ecaiu AL+ LM + MB >
CL+LK+ KB, 0o LM < LK. (®. Bazapes)
3. MHwmeerca 100 peek jymnoit 1, 2, ..., 100 cm. /IBoe urpaior B CJIJYIONLYIO HI-
py: 3a XOJ MOYKHO BBIOpATh TPU PEHKH, CJOKHUTH U3 HUX TPEYTOJbHUK U CKeUb ero.
[TpourpeiBaer TOT, KTO HE MOXKET CJejaTh X0/A. KT0 BRIMIPbIBAET IPHU PABUIBHON UIpe:
HAYMHAOIIHI WA ero MpOTHBHUK ! (A. Convirium)
4. Jlano mpocTtoe 4ucao p > 2. JIluMma MoACYATAT OCTATKH OT JIeJIeHUs Ha p IUCEeT
1,20 3 ..., (p—1)!. Jokaxure, 94T0 y HEro HOJIyYMIOCH GOJIBIIE YeM /P PA3IHIHBIX
OCTATKOB. (A. Xpabpos)

Omumnuana 2006 roga. II Typ. 10 knacc. BeiBognass ayauTopus.

5. Ilo kpyry mamucanbl gnciaa 0, 1, 2, ..., 11 (uMeHHO B TakoM mops/ke). Pa3spe-
MIAETCs B3dTh YUC/I0, 3AMEHUTH €0 Ha HOJIb, a K €r0 COCe/sIM MPUOABUTDH 110 MOJIOBHHE
9TOTO uucga. MOXKHO Jiu ¢e/1aTh PABHBIMEA OJWHHAIIATH W3 STUX JIBEHAINATH THCEJI!

(®. Bazapes)

6. Jlau Tpeyrospauk ABC, Bce cToponbl KOTOpOro pasiandsbl. Ha ayuax AB u C'B
oTMedYeHbl TOUKH By m B, tak, uro AB; = CB, CBy, = AB. Ha nyuax CA u BA
ormedennl Touku A; u Ay mak, uro CA; = BA, BA; = CA. Ha ayuax BC u AC
ormeuennl Touku Ch n Cy tak, uro BC, = AC, AC; = BC. JlokaxKure, 9T0 HpsaMble
A1As, B1 By u C1C5 nepecekaioTcs B OJHOI TOYKeE. (A. Cmupros)

7. Ywucaa or 1 g0 2006 paccraBieHbl MO KPYT'y TaK, YTO BBIIOJHEHO CJIeIyIOIIee
cBOMiCTBO: ecan @ + 1 — JieBbiii coce uncaa b, 1o b+ 1 — Jesblii cocen uncaa a (npes-
nosiaraercst, uro 200641 u 1 — oxHO u TO ke umco). JIoKazKuTe, 4TO HalJeTCsT TaKoe
YUCJIO T, JIEBBIM COCEJIOM KOTOPOI'O $BJIeTcs Yucjo T + 1. (M. Anwmunos)



CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2006 roga ITO MATEMATUKE
II Typ. 11 KJIACC.

1. Kocra pexer na gactu kydo 90 x 90 x 90, cocraBjeHHbIl U3 €JIMHUIHBIX KyOu-
KOB. Kazk/1yto MUHYTY OH BBIOHpaeT HAUGOIBIIYIO M0 0ObeMY YacTh (eC/au TaKuX dacreil
HECKOJIBKO — TO JII00YI0 M3 HUX) U PeKeT ee HaJBOe IJIOCKUM Pa3pPe30M, UM 10 Ipa-
HAM KYOUKOB CETKH (TAKUM OOPa30M, BCE YACTH CyTh HapaJLIeIenue /b, COCTABICHHBIE
U3 eJIMHNIHBIX KyOukoB). Jlokazkure, 9To depe3 qac 00beMbl BCeX dacTeit Oy/yT MeHbIie

MOJIOBUHBI 00'beMa UCXOTHOTO KyOa. (K. Knon, @. Hempos)
2. Jlano upocroe uuciao p. Jokaxwure, uro uncaa 1!, 21, 3l ... (p — 1), p! nator
GosibIre 9eM ,/p pa3JIuIHbIX OCTATKOB 110 MOJYJIIO P. (A. Xpabpos)

3. B okpyxkuocrh w Buucan uerbipexyroabiuk ABCD. Kacareabnble K w, npose-
nennbie B Toukax A u D, nepecekatorcst B Touke P, ipu 3rom gayra ABCD jiekut BHe
tpeyroibauka ADP. Ha nyue BA mamutace Touka K, takas uro PK|AC, a ua ny-
ye C'D — rouka N, takasg uro PN||BD. lokaxure, uro Touku B, C, K, N jexar Ha
OJHOIT OKPYZKHOCTH. (@. Ilempos)

4. Ksazpar ¢ sepmmuavu (0,0), (0, 2006), (2006,2006) u (2006,0) pa3our na 4000
TPEYroJbHUKOB. /loKaKuTe, 4TO BHYTPU OHOIO U3 HUX JIEXKUT TOUKA C MEJTBIMI KOOP/IU-
HaTaMHU. (K. Cyzos)

5. Muorowren p(x) n-it crenenn (n > 3) nMeeT n pasaIUIHBIX BENIECTBEHHBIX KOPHEI,
HAUMEHBIHiT U3 KOTOPHIX paBeH (), a HaubobIIHiT paBeH 1.

a) [okazkure, 410 MHOTOUWIEH P’ () UMeeT KOpeHb, He MeHbmuil vem 1 — 1/n.

6) Jlokazkure, 4T0 PACCTOsIHUE MEXKJly HAMOOJILINMM U HAMMEHbIINM KOpHeM p'(T) He

MeHbIe yem /1 — 2/n. (Cexegpanveu-Haov, 1918)



