CAHKT-TIETEPBYPI'CKAJI
OJINMIINAJIA THKOJIBHUKOB 2002 roga 11O MATEMATUKE
II TyP. 9 KJIACC.

1. HarypajabHOe 4YHCI0 HA3BIBAETCS CUMMETPHUYHBIM, €CJIM OHO He U3MEHAeTCd NpHU
lepeBOpadnBaHUY jlecaTHIHON 3anucu (Hanpumep, 2002 — cummverpudnoe yncio). Joka-
JKHATE, 9TO €CJIM @ U 3a — CUMMETPHIHBbIE YHCIa, TO U 2a — CUMMETPHIHOE TUC/IO.

(®. Ilempos)

2. Kaxmprii corpyaauk kommnannn "Kaka-koma", nMeronuii 9eTHoe 9uC/I0 3HAKOMBIX
CpeJu COTPYIHUKOB, IMOCTAT UM IO MUCHMY, & KaxKIbIi U3 OCTATbHBIX COTPYIHUKOB KOM-
NaHWW MOCJIAJ 110 MHChMY BCeM He3HAKOMBIM. Teman mosyuana 99 mucem. /lokakure, 9T0
OH TMOJIYYIUT €eI1e XOTs ObI OJTHO ITHCHMO. (0. Jlugruuy)

3. Ha upomomxkennn kaxkjoii cropoubl ApApi; NTpPaBUIBHOIO MHOIOYTOJBHUKA
A1As ... A, 3a TOUKY Agyq oT™MedeHa Touka By 1. [Ipm 9TOM 0OKa3amoch, 9TO IMepuMeTphI
BCEX TPEYroJibHUKOB Ay By By 1 paBubl. Jlokaxkure, 4T0 paBHBl U CAMH TPEYTOJIbHUKH.

(C. Hsanos)

4. Y lappu ecTb MBIIIOHOK W MHOI'O-MHOI'O Jjdrymar. [appu MoxeT npeBpaliarb
JIATYIIAT B MBIIIAT WX HAOOOPOT IO CJIEIYIONEMY IPABUJIY: €CJU MBIIIAT U JIATYIIAT He
HOPOBHY, TO KOJIMYECTBO T€X YKUBOTHBIX, KOTOPBIX OBLIIO MEHBIIE TOJIOBUHbI, V/IBAUBAETCS.
[Tocsie Toro kak ['appu cymest npojesnars 3Ty onepanuio 17 pas mojps/i, MBIIIAT BIIEPBbIE
0Ka3aJIoCch B JIBa pas3a Gosbire, ueM agarymrar. CKOIbKO KUBOTHBIX ObLT0 Y ['appu?

(FO. JTugruuy)

Hazpasicoernue nobedumeneti orumnuado, cocmoumes 7 anpeas ¢ 11.00 6 Axmosom
sane CIIOT'Y (Ynusepcumemckasn nab. 7/9)

Ommmnuana 2002 roga. 11 Typ. 9 knace. BeiBojnas ayauropus.

5. Kocrst BBIIOKUI W3 MaIOYeK MeJIOYNCIeHHON bl KBagpar 10 x 10 (Bmecre
¢ rpanuneii), pa3duTeiii Ha KiaeTtoukn 1 X 1. TTasouku He mepeceKkarTcsl BO BHYTPEHHUX
TOYKaAX. KaKOQ HanMEHbINEeE YUCJI0 MMaJIOYEK e,ZLI/IHI/ILIHOI'?'I JJINHBI MOTIJIO 6bITb npu 9TOM
HCII0JIb30BAHO? (K. Kozacw)

6. a, b, c — monoxxuteabuble dncaa. Oemxsd HaIIET CyMMY MOJOKHUTETbHBIX KOpHEei
ypaBHEeHU

> =ar+b, P=br+c u *=cr+a,
a FOpa — cymMMy moJIOKHTETHbHBIX KOPHENl ypaBHEHU
??=ax+a, 2°=br+b u 2°=cr+tc.

ODTH CYMMBbI OKa3aJHCh PA3IUIHLI. Y KOO U3 MaJBINKOB CyMMa 60ibIie?

7. Ha cropone AC tpeyronpanka ABC ormeuena touka K takas, uro AK = 2KC),
n /ABK = 2/KBC. F — cepenuna cropousl AC', L — npoekiust A na BK. Jlokaxkure,
yTo npsmble F'L u BC' nepneHauKyIspHBL. (®. Bazapes)



CAHKT-TIETEPBYPI'CKAJI
OJINMIINAJIA THKOJIBHUKOB 2002 roga 11O MATEMATUKE
IT TypP. 10 KJIACC.

1. /lambl Tpu KBaJIpaTHBLIX TPEXU/IEHA C MOMAPHO PA3JIUYHBIMHU CTAPIIUMU KOIDDU-
nuenTamu. ['padukn JTIOOBIX IBYX U3 HUX UMEIOT POBHO OHY OOMIyI0 TOUKY. /lokaxKuTe,
410 Bee TpH rpaduka UMET POBHO OjHY 00myto Touky. (M. Ipamycesuy, FO. JTudruuy)

2. Jlam BeimykJbiil gersipexyroabauk ABC' D takoit, aro /ABC = 90°, AC = CD
u /BCA=/ACD. Touka F — cepenuna orpeska AD. Orpesku BF u AC nepecekaiorcst
B Touke L. /Jokazxnre, uto BC' = CL. (®. Bazapes)

3. Ilyctb a, b, cu x, y, 2 — MOJIOKUTEIbHBIE YUCIA TaKue, 9TO a+x = b+y = c+2z = 1.
JloxazkuTe HEPaBEHCTBO

1 1 1
(abc+zyz) | —+ —+— | > 3.
ay bz cx
(A. Xpabpos)
4. TIpsmoyroabauk 2002 x 100 (cropona mauabl 2002 pacnookeHa TOPU30HTAIBHO )

pa3buT Ha JOMHUHOIIKE (T.e. NpAMOYroJbHUKH 1 X 2) u durypku Bujaa Eﬁ . "zBectHO,
910 B 3TOM pazduenun He Oosiee 600 pomuuoniek. Jlokaxkure, uro Kak munumMym 800

IETBIPEXKJIETOUHBIX (DUTYD B JIAHHOM PAa30HEeHUN PACTIOIOKEHBI TOPU3OHTATBHO (T. €. EEP

WJIn EBH ). (/1. Kapnos, A. Iacmop)

Hazpasicoernue nobedumeneti orumnuado, cocmoumes 7 anpeas 6 11.00 6 Axmosom
sane CIIOT'Y (Ynusepcumemckasn nab. 7/9)

Omumnuana 2002 roga. II Typ. 10 knacc. BeiBognass ayauropus.

5. C uncaom paspentaercst TPOW3BOANTH CJIEAVIONNAE onepamuu:  1° BO3BOAWTH B
JM00YI0 HATYpaabHYIO CTeIleHb;  2° 0Tpe3aTh Mocae Hue Be MudPhl, YMHOXKUTH 00pa30-
BaHHOE UMM YHCJIO HA 3, U NPUOABUTH K YHUCJIY, 0OPA30BAHHOMY OCTAJILHBIMU IH(ppaMH.
Mo:KHO /T ¢ TOMOTIBIO TAKUX omeparuii u3 aucia 81 moayautb 827 (K. Kozacw)

6. Ha auaronansx AC u BD snucanuoro dersipexyroiabiuka ABCD BbiOpaHbl TOY-
ki M um N COOTBETCTBEHHO TakKhe, 4TO % = é—% u /BAD = /BMC. Jlokaxure,
gyro /ANB = /ADC. (®. Bazapes)

7. B crpane e menee 100000 roposoB, W3 KazKJI0ro ropoja BeIXoauT poBHO 2001
Jopora. BepHo sin, 4ro Beerjia MOKHO 3aKPBITh YacTh JOPOr (He MeHee OJ[HOfi, HO He Bee)
TakuM 00pa30M, 9TOOBI IOC/Ie STOr0 U3 BCEX T'OPOJIOB BBIXOJIHIO TOPOBHY JIOPOI?

(M. Ocmposcruii)



CAHKT-TIETEPBYPI'CKAJI
OJINMIINAJIA THKOJIBHUKOB 2002 roga 11O MATEMATUKE
IT Typ. 11 KJIACC.

1. /lambl Tpu KBaJIpaTHBLIX TPEXU/IEHA C MOMAPHO PA3JIUYHBIMHU CTAPIIUMU KOIDDU-
nuenTamu. ['padukn JTIOOBIX IBYX U3 HUX UMEIOT POBHO OHY OOMIyI0 TOUKY. /lokaxKuTe,
410 Bee TpH rpaduka UMET POBHO OjHY 00myto Touky. (M. Ipamycesuy, FO. JTudruuy)

2. [ — menTp Buucanuoii okpyzxuoctu Tpeyroabanka ABC. OKpyKHOCTH, IPOXO/Is-
mas yepes I, kacaerca cropon AB u AC B Troukax X u Y coorBercrBenHo. Jlokakure,
aro orpe3ok XY kacaercsa snucanuoii B Tpeyroibauk ABC okpyxuoctu.  (C. Bepaos)

3. /laHbl MOTOXKUTEIbHBIE YHCTA G, b, c U X, Y, 2, YAOBIETBOPSIONINE YCIOBUIO 4+ 1 =
b+y =c+ z = 1. lokaxxuTe HEPABEHCTBO

(abc + xyz) i—i-i—l—i > 3.
ay bz cx
(A. Xpabpos)

4. Ha xneruaroit miockoctn JexkaT 100 yroskos m3 3 KJI€TOK M HECKOJBKO IPSIMO-
yroyibHukoB 1 X 3. M3BecTHo, 4T0 M3 BCeX 3TUX (PUI'YPOK, HE HOBOpAYUBAs UX, MOYKHO
CJIOYKUTHh HEKOTOPBIN mpaMoyroabauK. OTanaauna O B3daaa 96 yroakos u, He MOBOPa-
quBas UX, CJAOKUIA U3 HUX 48 npsaMOyroabHuKOB 2 X 3. Jlokarkure, 910 U3 ocTaBimuxcs 4
YTOJIKOB (TakzKe He MOBOPAYMBasi NX) MOYKHO CJIOKHUTh €Il JBa MPSMOYTOJIbHUKA 2 X 3.

(0. Bamowuna)

Hazpaorcdernue nobedumenetds osumnuado. cocmoumcea 7 anpeas ¢ 11.00 ¢ Axmosom
sane CIIOI'Y (Ynusepcumemckan nab. 7/9)

Omummnuana 2002 roga. II Typ. 11 knacc. BeiBognast ayauTopus.

5. Ha cropone AC tpeyronbunka ABC mamtach Touka K takas, uro AK = 2KC
u /ABK = 2/KBC. F — cepenuna cropoubl AC', L — npoekiust A na BK. Jlokaxkure,
yro npsamas F'L nepnennukynapua BC. (®. Bazapes)
6. IlociemoBarenbHOCTD {a,} 3aJaHa COOTHOIIEHUEM

a, — 1 2a,,

5 ecau a, > 1 u Opt1 = ,  ecau a, < 1.

an+1 =
1—a,

M3BecTHO, 9TO g — HATypasbHOE, a4, # 2 ipu n = 1, 2, ..., 2001 u asye = 2. Haiigure
agp.

7. B 3oonapke umeercs JiBoe JIByX4dallledHbIX BECOB JIjIsl B3BelllMBaHus »KUBOTHbIX. Ha
OJIHOI W3 YallleK TEePBBIX BECOB CTOUT CJIOH, & Ha OJHOI M3 dYalleK BTOPHIX — BePOJIIOJI.
N3BecTHO, UTO CIOH M BEPOJIIO BECAT TieJIoe YUCTI0 KUJIOTPAMMOB U UX CYMMAapPHBI Bec
He TTPeBOCXOIUT 2 TOHH. B 300mapk jgocTaBu/im HAOOP T'Upbh, BECAIINX IJI0€ YUCJ0 KUJIO-
I'PAMMOB, CyMMAPHBIi BeC KOTOPBIX 2 TOHHBI. BBISCHUIOCH, 9TO, KAKUMY OBl HU OBLIH Beca
JKUBOTHBIX, MOYKHO PaCIpe/Ie/IUTh HEKOTOPbIE U3 TUPD 110 BceM 4 JalkaM Tak, 9ToObl U Te
U JpyTHe BeChbl IPUILIN B paBHOBecue. Kakoe HamMeHbIlee 9UCI0 TUPb MOTJIA MPUBECTH
B 3001apK? (A. Xpabpos)



