CAHKT-TIETEPBYPI'CKAJI
OJINMIINAJIA THKOJIBHUKOB 2002 roga 11O MATEMATUKE
OTBOPOYHBIN TYP. 9 KJIACC.

1. Yucmao a0al...a0b0c0C0 . .. cOc (mudper a u ¢ Hanucansr 10 1001 pas) geaurcs
Ha 37. /lokaxkure, uro b = a + c.
2. B rpanenuun ABCD jymna 60K0BoOii cTopoHbl AB paBHa cymMMe JIJINH OCHOBa-
aniit AD nu BC. /lokazkure, uro 6uccekrpucsl yriioB A u B nepecekatorca Ha cropone C'D.
(®. Bazapes)
3. Moxer u cyMMa HOMapHBIX PACCTOSHUIT MeXK/1y BEPIIHHAMHE 25-BEPIIHHHOIO JIe-
pesa ObITh paBua 12257 (10. JTugwuy, . Hempos)
4. Ha nocke Boinucansl unciia ot 5 10 10. Pa3 B MunyTy Kocra ctupaer 3 nin 4 nan-
MEHBIIUX YUCIA U JIOMUCHIBACT 7 WIN 8 4uCes, CAeAYIONNX 3a HanboabpmuM. Jlokaxkure,
9TO CyMMa YHCEN Ha JOCKe HUKOTIA He OyJIeT CTelneHbi0 TPOWKH. (K. Kozacw)
5. Ilpu kakoMm HambOJbIIEM « JIOObIE€ BEeIleCTBEHHbIE THCIA
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MOYKHO pa30UTh Ha JiBe T'PYIIBI, CpegHne apudMeTHIecKne B KOTOPBIX OTIMYAIOTCI He
MeHBIIIe 9eM Ha «? (M. A. Jlugwuy, FO. JTupwuy, @. ITempos)
6. Ilycts O — meHTp ONUCAHHON OKPYKHOCTH OCTPOYTOJBHOTO HEpaBHOOEIPEHHOTO
rpeyrosibauka ABC, touka C] cummverpuuna C orHocuresbno O, D — cepejuHa CTO-
poubl AB, K — meHTp omnmucannoii okpyzxuoctu tpeyroapauka ODC,. Jlokaxkure, 9TO

rouka O jesut nonosaM orpe3ok mnpsimoit O K, stexkanuii BayTpu yria ACB.
(4. Hocywum)
7. Moxuo Jjiu B upsmoyrojibauke 17 x 101 paccraBurp uncia ot 1 j0 1717 Tak, 4ro0b1
B KazK10i (urypke Buja JH , eTHKOM HOMEIAOIIEHCs B IPAMOYTOIbHIKE, CyMMa IHCeT
nenunachk 66 Ha 17 nm ma 1017 (K. Kozacv)
8. Muoroyrosbuuk F, HUKaKkue Tpu BEPIIMHBI KOTOPOIO HE JIeXKAT Ha, OIHOM MPSIMOIA,
MOZKHO JIBYMsI CIIOCOOAME Pa30UTh HEMEPeCeKAOUMUCS THATOHATISIME Ha TPEYTOJIbHUKH.
Jlokarkure, 9TO0 HEKOTOPbIE YeThIPE BEPIIUHBI F' 00pa3yoT BHIMYKJIbIH 4€ThIPEXyTOJIbHIUK,
JIeKaInii eJuKoM B F. (0. Jlugruuy)



CAHKT-TIETEPBYPI'CKAJI
OJINMIINAJIA THKOJIBHUKOB 2002 roga 11O MATEMATUKE
OTBOPOYHBIN TYP. 10 KJIACC.

1. Ilpoctoe umcao p > 3 TakoBo, uro ypasrenue p* + p’ + p™ = n? umeer permenue B
HaTypaJbHbIX Yucjaax. Jlokaxkure, uro p + 1 jgesurcesd va 8. (A. Xpabpos)
2. Jlokaxkute, uTo Jitobbie 13 ducen
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MOXKHO pa3OUTh Ha JIBe TPYIIIIBI, CpeIHIE apudMeTHIECKUE YUCET B KOTOPBIX OTJIHIAI0TCS
He MeHee, YeM Ha, %. (M. A. Jlupwuy, FO. JTupuwuy, @. ITempos)
3. V¥V anxumuka umeercsd 50 BemectB. OH yMeeT Jiio0ble 49 BelecTB, B3ITHIX B PABHBIX
JIOJISIX, TPeBpaIllaTh B OCTABIIEECs] BEIIEeCTBO, HE MeHsis CymMMapHOil maccei. /lokaxkure,
YTO OH MOYKeT JTOOUTHCS TOro, YTOOBI BceX 5() BelecTB y Hero ObLIO TOPOBHY.
(C. Heamnos)
4. Ha croponax AB n BC Bnucannoro dersipexyroiabauka ABCD ormedeHbl TOU-
ku X u Y coorBercrBenno takme, uro X BY D — napamnnenorpamm. Touku M u N —
cepeanubl guaronaneit AC' u BD, npavbie AC' u XY nepecekarorcst B Touke L. Jlokaxku-
te, uro Touku M, N, L u D nexkat Ha OJHON OKPYZKHOCTH.
(/1. Jdocyrun, C. Bepaos, /. Kapnos, A. ITacmop)
5. Jlano 64 BepmuHbl. /[Boe UIparoT B CJAEIYIONIYIO UI'PY: KaXKJIbIM XOJIOM IepBBIit
UI'POK COe/MHSeT PeOPOM JIBE ellle He COEJIMHEHHbIE BEPIMUHBI, & BTOPOH MPOU3BOJIHHBIM
06pa3oM OpUEHTHPYET 3TO peGpo (T.e. BBOAUT HA ITOM pefpe HANpABJIEHHE JIBUYKEHUS).
Bropoit urpok BeiurpsiBaer, ecun mocjie 1959 xo0B nosyunrcst cBs3HbI rpad, a nep-
BBl — B IPOTUBHOM cJjiydae. KTo BBIMTpBIBAET IIPHU IPAaBUIbHON Urpe? (A. IIacmop)
6. DBeper ozepa mMeer BuJI BBIILYKJIOIO HEHTPAJIHLHO-CAMMETPUIHOIO CTOYTOJbHUKA
A1As ... Aig ¢ menrpoMm cummerpun O. BHyTpu o3epa pacnosioken octpoB BiBs ... Big
Takoii, uro B; — cepenuna orpeska OA; nnga Beex i or 1 1o 100. Ha octpoBe naxomurcs
TIOPbMa C BBICOKUM 3a00POM 110 KpasiM. B MpPOTUBOMOIOKHBIX TOYKaX Oepera HaxXOIATCs
JIBa oxpaHHUKa. J[oKakuTe, 9T0 OHU BHUJIAT Bech Oeper o3epa. (@. Ilempos)
7. Cekpernbiit Koz K jirobomy u3 ceitdo @BP — s1o HarypassHoe ancio or 1 go 1700.
JIBoe MIINOHOB Y3HAJIU IO OJIHOMY KOy KaXKJbIil U peluin oOMeHIThca wH(OopMaIueit.
CortacoBaB 3apaHee CBOU JefiCTBUsI, OHU BCTPETUINCH HA Oepery peku Bo3Jje Kydu u3 26
kamueii. CHavasia MepBBIil IIITHOH KWHYJ B BOJY HECKOJBKO KaMHeil, IOTOM — BTOPOIi,
OTOM OISITH MEPBBI U TaK JaJjiee J0 TeX MOp, MOKa KaMHHU He KOHYmIuch. [loce sToro
MIMHOHBI pasonuinck. Kakum o6pazom Morsa 6biTh mepegana uagopmarusa? (IInuonsr He
CKa3aJ JAPYyr JAPyry HH CJIOBA.) ([ Yeaxax, K. Kozacw)
8. [lo mesounc/ieHHBIM TOYKAM MPSIMON TIPHITAET Ky3HEednWK. J[JIMHA KayKI0TO €ro
IpbIXKKA paBHA eauHHIe. Bo BpeMsa KaKI0TO MPBI2KKA KY3HEUHK HAIleBaeT OTHY U3 %
M3BECTHBIX €My TeCeHOK (p — HedeTHOe MpoCToe 4nciao). JokaxuTe, 9TO KOIMIECTBO
Pa3/IMIHBIX MY3BbIKAJbHBIX MapIIPpyTOB KYy3HEUHKa, COCTOAIINX U3 He Oosiee uem p — 1
IPBIKKOB U BO3BPAIAIONINX €r0 B KOHIE B HAYAJBHYIO TOUYKY, JIEJIUTCI HA P.
(M. Bcemupmnos)



CAHKT-TIETEPBYPI'CKAJI
OJINMIINAJIA THKOJIBHUKOB 2002 roga 11O MATEMATUKE
OTBOPOYHBIN TYP. 11 KJIACC.

1. B kax/0it kiaerke tabsmipt 37 X 5 (37 ¢Tpok, 5 croabuos) crout duciao or 1 g0 10.
B kax0if cTpoke 4mucsa yIOpsI0YeHbl CJieBa HAmpaBo B HeyObiBaiomieM mopsjake. Ha
M000i1 THAroOHATBHON JTMHUN HANpABJIEHUs BIPABO-BHU3 BCe UHCJIa paBHBL. JloKaxKwure,
4TO B TabJIMIlEe €CTh CTPOKA, COJEPIKAIast H OJUHAKOBBIX YUCEI. (C. Heanos)

2. Yepes meHTp BONUCAHHONW OKPYKHOCTH deTbipexyroabunka ABC' D npoBeseHa mpsi-
masi. Ona nepecekaer cropony AB B Touke X u cropony C'D B rouke Y; yrubl ZAXY u
/DY X pasubl. JTokaxkure, uro AX/BX = CY/DY. (C. Hsanos)

3. Jlana mocieaoBaTenbHOCTb a, = F', tae F,, — uucna Qubonauuu (F) = F» = 1,

n

Fri1 = F, + F,_1). fBasiercst im orpaHnIeHHON 110CJI€10BATEIbHOCTD

bn:\/a1+\/a2+...+\/a_n?

4. Cexkpetubrit Ko K Jirobomy u3 ceiiho PBP — 310 nHarypaasaoe aucio or 1 10 900.
JIBoe MIMHOHOB Y3HAJIN IO OJHOMY KOy KaXKIbIH U pPeInIn oOMeHIThca WHMOpMaIueii.
CoryracoBaB 3apaHee CBOW JefiCTBUsI, OHH BCTPETUJINCH HA Oepery peKku BO3Jie Kydu W3
26 xamueit. CHavas1a MepBblii MITHOH KMHY/ B BOJLY HECKOJIBKO KaMHeii, TOTOM — BTOPOIi,
OTOM OTISITH MEPBBIN U T. /1. IO T€X MOP, MOKAa KAaMHHU He KOHYIUIUCH. [1oc/ie 9TOT0 MmuoHbI
pazonuruck. Kakum o6pazom moryia ObITh nepegana undopmarus? (IIInuonsl He cKazain
JIPYT JIDYT'Y HU CJIOBA.) (1. Yeaxax, K. Kozacw)

5. Jlauwl Takue HaTypasabHble uncaa a u b, aro 2a+1 u 2b+1 B3anmuo npocThl. Kakum
MOZKeT ObITh HAHOOJIBINIiT 061l mesuTesnp quces 22071 4 201 4 1 g 226+1 4 9041 4 17

6. Bmucannas B rpeyronbauk ABC' okpyzkHocTh Kacaercs cropon BC, CAu AB B
toukax Aj, By u C coorBercTBeHHO. Uepes Touky A; mpoBegeHa mpsamas {, mepIeHIu-
KyJasipasi orpe3ky AA;. Ouna nepecekaercst ¢ npsmoii B1Cy B touke X (CM. PHCYHOK).
Hokaxure, uro npsmast BC' genut orpe3ok AX nomnosam.

7. Ha nocke manmucano Harypasbaoe uncio. Iuma ¢ Camreit urpaior B CJIeIy IOy O
urpy. luma cBouM XOJ0M Ha3bIBaeT HEKOTOpOe HaTypaJbHoe duciao r, a Calira MeHser
IHCJI0, 3AMUCAHHOE HA JIOCKe, b0 npubasisid K HeMy &, Jub0 BbIYATAs W3 Hero = (1o
cBoemy BbIbOpY). duma crpemurcesi K TOMy, 4T00bI Ha JOCKE MOSBUJIOCH YUCJIO, PABHOE
KaKo#-HUOY/Ib CTelleH: 3aJlaHHOr0 HaTypaabHoro yucia k (B Tom uucie u k° = 1). Tlpu
kKakuxX 3HadeHusx k Jluma cMoxkeT J0OUTHCsST 3TOTO HE3ABUCHMO OT MCXOJHOTO YUCTA, 3a-
MUCAHHOI'O Ha JOCKe?

8. Haiisure Bce nenpepoiBubie dbyukuuu [ : (0, 00) — (0, 00) Takue, 410 Jyist 100X
nostoxkurenpublx x uy  f(z)f(y) = f(xy) + f(x/y). (®. Bazapes, A. Beaenvruii)



