CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2002 roga ITIO MATEMATUNKE
I TyP. 6 KJIACC.

1. IllpuBenure mpumMep JABY3HAYHOTO YHUCJA, Y KOTOPOTO ITPOU3BEICHUE
nudp, YMHOXKEHHOE Ha cyMMy Tudp, paBHO 84. (A. 2Keaesnax)
2. Nwmeercsa 21 kaproyka ¢ uncjiaMu: 4 KAPTOYKU C €JIUHUIEH, 2 KAPTOUKH
¢ JIBOMKOI, 7 KapTodeK ¢ TPOUKOil m 8 — ¢ deTBepKoil. KocTa cioxkna u3
JIBJIIIATH KAPTOUEK NPAMOYToJbHUK 4 X 5. MI3BECTHO, 9TO CyMMBI 9HCET BO
BCEX BEPTHUKAJBHBIX PSIaX ITOTO MPAMOYTOJbHUKA PABHBI MeXKy co0oil, u
CYMMBI 9HCEJT BO BCEX TOPU30HTAJIBHBIX PATAX TOXKE PABHBI MEXKIY COOOIA.
Kakas kaprouka ocranachk y Koctu? He 3a0yapre 060CHOBATH OTBET.
(K. Kozacw)
3. V ociuka NMa-Na ects 100 nasgouek. /mmHa Kaxkioi najgouku — 1 cM
win 3 cm. Jlokazkure, uTo, ciioMaB He OoJsiee ojHOi mamouku, a-la cmoxker
U3 BCEX TMAJ0YeK CJI0KUTh HPSIMOYTOJIBHUK (OCIUK JIOMAET TMAJ09YKy Ha JiBe
qaCTH). (K. Kozacw)
4. Y bexgnoro gexkanuHa Obra0 70 jomazeit u 6 Beporogos. OH mpogas
HECKOJILKO BepOJIIOJIOB M Ha, YacTh BBIPYYEHHBIX JieHer Kynua 10 Jiorraieii.
Mor Jiu OH BMeCTO 9TOr0 HPOJATh BCe, JI00ABUTH eie 15 30/I0ThIX U KYyIUThb
50 Bepbutoa0B? (Jloma s u BepOIIIO/] CTOAT MeJI0e YUCI0 30J0THIX. )
(0. Manesa)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2002 roga ITIO MATEMATUNKE
I Typ. 7 KJIACC.

1. MoxKHO iU COCTaBUTh TPU HECOKPATUMBbIE JIPOOH, MPOU3BEIeHNe KO-
TOPBIX PaBHO 1, UCIOJIB30BAB B KaUecTBe UHCJTUTENeH U 3HaAMeHATeTeil STHX
napobeii mecth yucen u3 vabopa {1,2,3,4,5,6,7,8,9}? (Kaxaoe uncio Mox-
HO WCIOJIB30BATh OJMH Pa3 WJIN He WCIOJb30BaTh BOBCE.)

2. Paccrogname ot l'agfoknao 10 MapTolmKuHO He MeHee 9 kM. /lepeBHn
COeJIMHEHBbI MPIMOJUHEeHHBIM Iocce. Ha paccrognmu ne meHee 1 KM U He
oostee 3 KM oT ['aIf0OKMHO Ha 0DOUNHE ITOCCEe PacTeT Oepesa, a Ha PACCTOSIHUM
He MeHee 5 KM u He Oosiee 7 kM oT ['ajiokuno, Toxke Ha 0O04YMHE, pacTeT
ny6. Touno mocepeiuae mMexk 1y Oepe3oil u JyboM 3apbIT KJaJi, HPUYEeM 3TO
MecTO HaxoauTcd He jgasbine 4 Km oT Maproeimkunao. Ha kakom paccrogann
ot ['af0KuHO 3apBIT KJIa?!

3. Y ocnuka Ma-Ma ects 100 nanodex. [mmua Kaxk ol maaodkd — 1 cm
win 3 cm. lokaxkure, 4yro, ciiomas He Oosiee ojiHoit najiouku, Ma-Ia cmoxer
U3 BCEX TMAJ0YeK CJI0KHUTh MPSIMOYTOJIBHUK (OCIUK JOMAET TMaJ09YKy Ha JiBe
qaCTH).

4. 100 rpycTHBIX MapTHIEK KUJAIOTCS JPYT B JAPYyTa OJHAM KOKOCO-
BBIM OpexoM. I'pycTHasi MapTHIIIKa, MOMABIIas OPEXOM B JIPYTYI0 TPYCTHYIO
MapTHIIIKY, CTAHOBUTCS BeCcesIoi 1 OOJIbIIe yKe He rpycTHeeT. MapThimKa, B
KOTOPYIO TOTIaJiu, BLIObIBaeT U3 UIPbl. Kakux mMapThiiieK 00JibIe BHIOBIIO U3
UT'PBI — BECEJIbIX WU IPYCTHBIX — K MOMEHTY, KOIJIa B UI'Pe OCTAJIaCh OHA
MapPTHITITKa? (E. Conxuna)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2002 roga ITIO MATEMATUNKE
I TypP. 8 KJIACC.

1. B tabaume 3 X 3 paccrapiaeHbl HOJI0KHUTEIbLHBIE Yncaa. IIponsseaenne
4qUCce/T B KaXKJI0# CTPOKE U B KazKJ0M CTOJIONE PABHO 1, a IPOU3BE/IeHHEe YHCe)l
B JII0OOM KBajipare 2 X 2 paBHO 2. Kakoe uncio crout B mearpe?

(C. Heanos)
2. ABCD — Beinykastii uersipexyronbuuk, ZCBD = ZCAB, ZACD =
ZBDA. okaxure, uro LZABC = ZADC. (®. Bazapes)

3. Ha kakoe HambOoJiblllee KOJIMYECTBO HyJIeil MOXKET OKAHYMBATHCS IIPO-
U3BEJIEHUE TPEX HATYPAJbHBIX YHCEJI, €CJI UX cymma pasua 4077
(C. Bepaos)
4. Tlpu mpoBepKe IMKTaHTa B 8 Kiacce 0Ka3aa0Ch, 9TO IpyOble ONTHOKH
COCTABJIAIOT OoJiee YeTBepTH BCeX omubOoK. K Obl KaxKiblil yYeHUK Cesal
B 3 pasza 6oble rpyobIX omuOO0K U Ha 2 00JIbINEe HEIPYObIX, TO YUCJI0 IPYOBIX
omurbOK CcTaJio OBl POBHO B D pa3 MeHbIle 4uca Herpyosix. /Jlokakure, 9T0
10 KpaiiHeii Mepe TpeTh KJacca HalHcaJ a IUKTAHT BOOOIIe 6e3 OIInOoK.
(K. Kozacw)
5. B pan seinucannl 40 pasimaabix gucesn u3 uarepsaia (0,1). Cymma
4YUCeJI, CTOSIIMX Ha MeCcTaX C YeTHbIMH HOMepamu, Ha 1 0oJiblie, 4eM cymMma
YHCe]I, CTOANNUX Ha MECTaX ¢ HedeTHBIMH HOMepaMmu. JlokakuTe, 9To B PsLy
HailJleTcs Yuc/10, KOTOPOe MEeHbIIle KaK/JI0I'0 U3 JIByX CBOUX COCEJIEei.
(C. Heanos)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2002 roga ITIO MATEMATUNKE
I Typ. 9 KJIACC.

1. Cywmwma aByx genuteseit aunciaa 160000 pasua 1025. Haiigure stu me-
JIATEJIH. (0. Bamowuna)
2. Y ocauka Na-Na ects 100 nanouek. Jlokaxkure, 4o, ciomas He DoJiee
JABYX u3 HUX (OCJHUK JOMaeT MAJOYKH Ha JIBe YaCTH), OH MOXKET U3 BCeX
IaJa049€eK CJIOXKUTh NPAMOYTOJbHUK. (K. Kozacv)
3. B napamnenorpamme ABCD AB + CD = AC. Ha cropoune BC

HaxoauTces Takasg touka K, uro LZADB = /BDK. Haiimure BK : KC.
(FO. JTugruuy)

4. Jokaxkure Jjis qucen a, b, ¢ € [0, 1] nepaBeHcTBO
a7 — @lOb7 4 b1 — plOT 4 AT (10,7 < 1

(0. Jluguiuy, @. [lempos)

5. Ha xoopaunarnoii miockocru ormedennl touku A(0,0), B(1,0),

C(3,0), D(4,0), E(-2,5), F(—1,5), G(8,5), H(9,5). Moxer . rpaduk
KBaJIpaTHOIO Tpex4JieHa Tepecekars derbipe orpeska: AB, CD, FF, GH?

(K. Kozacv, @. Hempos)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2002 roga ITIO MATEMATUNKE
I Tyvp. 10 KJIACC.

1. V ksajgparsoro tpexduiena f(z) = 2% + ax + b 1BA KOpHS, OTUH W3
Hux npuHaIexkut npomexyTky (0,1), a Bropoit — He IPUHAIIEKAT ITOMY
npomexkyTky. Jlokaxure, aro f(b) < 0. (A. Xpabpos)

2. Jluaronasm BbIYKJIOrO 4YeTbipexyrosibuuka ABCD nepecekaiorcst B
rouke O. Onucannbie OKpyzkHoCcTH Tpeyroabaukos AOB u COD nepeceka-
1orca Ha cropone AD. Jlokaxkutre, uro AO > AB. (0. JTugruuy)

3. TomnoxkurenbHoe dnciao x takoBo, uro [x] - {x} = 100. Hemy mozxer
6BITH paBHo unco [2%] — [z]?? (Kax obbrdno, [y] — 3To nesag 9acTh ducia v,
T. €. HanbOJIBINEe MEJI0e YUCI0, He TpeBocxoasmee y; {y} = y— [y] — npobuas
YaCTh YUCTIA Y. ) (A. Xpabpos)

4. Koncrpykrop “Enku-najkun” cocrout usz najodexk mo 8 mu 9 cm. UMx
CcyMMapHas JITHHA paBHA 18 M (B KOHCTPYKTOPE €CTh MAJTOYKH 0GOUX THIIOB).
Jlokazkure, 9TO M3 6CEX ITUX NAJOYEK MOKHO CJAOKHTH PABHOCTOPOHHMIA
BOCBMUYT'OJIbHUK. (Mys. K. Kozaca, ca. /. Kapnosa u A. Ilacmopa)

5. B psy Beinucanbt 40 aBysuaunbix uuces. Cymma amcest, CTOAMMX Ha
MeCTaX C YeTHLIMH HOMEpaMH, Ha 72 OOJbIIe, Y4eM CyMMa THCEJN, CTOAIIMX
HA MECTaX ¢ HeYeTHBIMA HOMepaMu. [0KasKuTe, 4TO B PALY HARIETCH THCIO,
KOTOPOE He MPEBOCXOANT KarKI0T0 U3 JIBYX CBOUX COCEIEii. (C. Heanos)



CAHKT-TIETEPBYPI'CKA4
OJIMMIINA A INKOJIbBHNKOB 2002 roga ITIO MATEMATUNKE
I Typ. 11 KJIACC.

1. V Camm ecTb HECKOJIBKO Maa0veK 1Mo 5 u 6 cM, cyMMapHas JIJINHA,
najgodek — 6 M. JlokaxkuTe, 9TO U3 BCEX MATOYEK MOYKHO CJOKUTDH ITPABUIb-
HBII J1eCATHYTOJIbHUK. (no momusam sadavu 10.4)

2. Jlana dyuknusa f(z) = 1g[z]+1g{z}. s HEKOTOPOrO BEIECTBEHHOTO
uncsa a okasanock, uto f(a) = 2. Jlokawxure, aro f(a?) > 4. (Kak o6bruno,
[z] obosnauaer neayiwo dacrb x, {x} = = — [r] — ApobHasg dacTh x.)

(A. Xpabpos)

3. B rabsmie 11 x 11 paccraBienbl nojoKuTeabHbie duciaa. 3sectHo,
YTO MPOU3BEICHNE YHUCE]T B KAXKJI0i CTPOKEe U B KayKJIOM CTOJIOIE paBHO 1, a
MPOM3Be/IeHNe YUCe/I B KayK/I0M KBajpare 3 X 3 pasuo 2. Haiiure nponsse-
JeHue YuCeJl B NMEPBOM W BTOPOU KJIETKAX TPeTbell CTPOKH.

(C. Heanos, A. Xpabpos)

4. Ha croponax AB n AC tpeyroabauka ABC BeiOpans Toukn C u By
coorBercrBenno. Orpesku BB, u C'Cy nepecekatorca B Touke O. Ha mioc-
KOCTH B3gTa Takas Touka D, uro AB;DC) — mapamienorpamm. Jlokazkure,
4yro ecan D jiexkut BayTpu Tpeyroabiuka ABC, To mi101ma b 4eTbpexyroib-
nuka AB;OC] menbine mwiomaau Tpeyroibauka BOC. (A. Xpabpos)

5. TlocnenoBarenbHOCTD {T,} 3a/laHa HAYAJBHBIME YCJIOBUSMUA To = 1,
1 = 6 U COOTHOIIIEHHEM

. | x, +sinx,, ecmm x, > Ty_1;
L=
et Ty + COST,, ecanm T, < Tn_i.

Hoxkaxkwure, uro , < 100 upu Bcex HATypaJbHbIX N. (K. Kozacw)



