CAHKT-TIETEPBYPI'CKAJI
OJIMMIINAJIA THKOJIBHUKOB 2003 roga 11O MATEMATUKE
OTBOPOYHBIN TYP. 9 KJIACC.

1. /lecaTh IMKOJIBHUKOB CTOSAT B psia. KaxKayio MUHYTY KaKHe-TO JIBOE COCETHHX
IIKOJIbHUKOB MEHSIOTCS MecTaMu. depe3 HeKOTOpoe BPeMsi BbISICHUJIOCH, YTO KarK/IbIil U3
IIKOJIbHUKOB yCIIesT TOOBIBaTh Ha IEPBOM U IMOCJeHeM MecTax. /loKarkuTe, 9TO IIPOILIO
He MeHee 65 MUHYT. (C. Bepaos)

2. Jlam dernipexyronbauk ABCD, nuaroHajm KOTOPOTO II€PECEKAOTCsS B TOUKe L.
Ha cropone AD nexur takasg Touka F', uro /FBC = 2/FAC, /FCB = 2/FDB,
/AFB = /DFC. Jokaxure, uro npsmbie AB, CD u F'L niepecekaiorcst B OJHON TOUKE.

(®. Bazapes)

3. JIBa cymacrie X reoMeTpa 1o ouepe/ii OTMeYaioT TOYKHU Ha, MJIOCKOCTH, IPUYeM
ocJIe KazKI0r0 X0/ JTI0Oble TP OTMeUeHHbIe TOUKHU JOT2KHBI 00Pa30BbIBATH TPEYTOJTBHUAK
ioa/ibio He Menbie 1 u ue Oosbie 1000. [IpourpsiBaer TOT, KTO HE MOXKET CJEIAThH
x07. KTo 13 reoMeTpoB UMeeT BBIUTPBIIIHYIO CTPATErHio? (@. Ilempos)

4. Jlokaxkute, 910 1pU JIOOOM HaTypaJabHOM N 4ucjao n! objajaer CBOWCTBOM: K
JTIIOOOMY €ro JeJUTE0, OTJIMIHOMY OT CaMOro n!, MOXKHO IpHOABATH TaKOi JIeJuTeNsb n!,
9TO CyMMa CHOBa Oyjer jesuresiem n!.

(A. TI'onosanos, A. Xpabpos, /. Pocmoscxuti, C. Heanos)

5. Pebpa rpada moxpaleHbl B UeThIpe IBeTa TaKUM 00pa30M, UTO Y J0OOr0 MyTH U3
Tpex pebep mepBoe W TpeThe pebpPO MOKpAIIeHbl B pa3Hbie IBeTa (HAYag0 W KOHeI| MyTH
MOTYT COBIAJATh). JIOKayKuTe, 4TO BEPIIUHBI ITOr0 rpada MOKHO TOKPACUTL B TSITh
[BETOB TAKMM 00Pa30M, 4TO JIIOObIE JIBe COeIMHEHHbIE PeOPOM BEPITUHBI OBLIN MTOKPATIIEHBI
B pa3Hble IBeTA. (C. Bepaos, /I. Kapnos, A. Ilacmop)

6. Touka K — cepenuna uyesnanbl AD tpeyrosbauka ABC. Touka X Ha orpeske
K(C rakag, utro ZABK = ZX BC. Oxazanoch, uro KX - BD = CX - CD. Jlokazkure,
aro /BAX = /BCX. (®. Bazapes)

7. VY nemna Moposa ecTb 1 pa3suvHvLr TMOJAPKOB U HECKOJIBKO 00UHAK06bLL MEIIKOB.
B Kazk0M Melke JiexkaT POBHO JiBa HpejMeTa (JBa MeIKa, JiBa HOJaPKa WM MEINIOK U
0JIAPOK ). B 4acTHOCTH, TOT e IMHCTBEHHbIIT MENIOK, KOTOPBI /e Mopo3 Jep:KuT Ha ILe-
e, TOKe COAEPKUT JABa npeameTa. CKOMBKIMU CIIOCOOAMH MOYKHO PA3JI0KUTh MOJAPKH
o MernTKam? (K. Kozacw)

8. /[lnsg gucen ay, ..., ayp u by, ..., byp JOKaxKuTe HEPABEHCTBO

(a%+a§+...—i—a?o)(b%jtbg—l—...#—bfo)2

> (a1by + ashy + ... + aiobio)*+
"—(Cllbg — (Zgbl -+ a3b4 — a4bg —+ a5b6 — a6b5 -+ CL7b8 — agb7 + agblo — a10b9)2.

(McLaughlin H. W.)



CAHKT-TIETEPBYPI'CKAJI
OJIMMIINAJIA THKOJIBHUKOB 2003 roga 11O MATEMATUKE
OTBOPOYHBIN TYP. 10 KJIACC.

1. Jan xsBagparnbii Tpexwien f(x) = x2? + ax + b. Ha orpeske (0, 1) B3saTa Taxas
Touka p, uro p # —5 u f(b— f(p)) > f(p). Hokaxure, uro Ha orpeske (0,1) maiizercs
Takast Touka ¢ 7 p, aro f(p) = f(q). (A. Xpabpos)

2. Ha mmaronanu AC Bnmcannoro dersipexyronbanka ABC' D B3gra Touka L Takasd,
yro AB = AL. Ha nyue DC B3sita touka F rakasi, uro DB = DF. Touka FE cummver-
puuna B ornocurenbuo AD. Jlokaxkure, uro Toukn F, L u E jgexar Ha OJHON TPSIMOI.

(®. Bazapes)

3. Harypasbhbie uncia n u d Takosbl, uto n! : d u d < n!. Jlokaxkure, 9To Haiigercs
takoe HaTypasbHoe uucao f,aron! @ fun!id+ f(nl=1-2-3-...-n).

(A. Tonosanos, A. Xpabpos, /. Pocmoscxuti, C. Heanos)

4. Ha oxnoit u3 BepmuH npasuibHoro 4006-yronbauka crouT ¢umka. /[Ba urpoka
UTPAIOT B CJEAYIONYIO UTI'PYy: CHadaJa MepBblii UI'POK oTMedaeT ojHy u3 BepmmH 4006-
yroabauka. [locse s3Toro onn mo oyepeau mepeMenaT GUIIKY HO CAETYIOIIHM MPABUAIAM:
dbuniky MOKHO HepemernaTh Jaubo 10 IJIABHOM JuaroHasu, ubo 1no Kpardaiimeii (1. e. co-
e/TMHSIIONIEll JIBe BepINUHBI, Uylye depe3 oany) auaronaiau 4006-yroapauka. [Ipu srom
HEJIb3s BO3BpAIaTh (PUIIKY B Ty BEPIIUHY, U3 KOTOPOil OHA TOJBKO 4TO npumiia. Jloka-
JKUTe, 9TO BTOPOil MTPOK BCErJa CMOYKET CBOUM XOJIOM TIOCTABUTH (DUINKY B OTMEYEHHYIO
HIEePBLIM UTPOKOM BEPIITUHY. (A. Tobuna)

5. Touka K — cepenuna uyeBnanbl AD tpeyrosbauka ABC. Touka X na orpeske KC'
rakad, uro ZABK = /X BC. Oka3anoch, uto Saxc = Skxpx. Jokaxure, uro /BAX =
/BCX. (®. Bazapes)

6. Ha mocke manucano narypaiabHoe dncyo. C HIM MOZXKHO TPOJIETBIBATD CJIETYOTILY 0
OTepaIiO: BBIYECTH | M3 BCeX ero HeHyJIeBbIX (P, MOC/Ie 9ero J0nucaTh B KOHIE 9HUC/Ia
kosmuecTBo rux enunui. (Hampmvep, 11011321 — 2107.) 113 KaKuX BOCHMH3HATHBIX
9HUCeJI P TOMOIIM HECKOJIBKUX TAKUX OMEPAIHil MOXKHO IOy YUTh 9UCI0 77

(A. Ilacmop)

7. Pebpa rpada mnokpaiiienbl B 4eTbipe 1BeTa TaKKuM 00pa30M, 4TO y JII0O0Iro myTu u3
Tpex pebep mepBoe W TpeThe pedpPO MOKpAIIeHbl B pa3Hbie IBeTa (HAYags0 W KOHeI| MyTH
MOTYT COBIAJATH). JIOKaXKUTE, ITO BEPUIMHBI 3TOr0 rpada MOKHO MOKPACATH B YETHIPe
BeTa MPABHJILHBIM 00pa30M (T. e. Tak, 9TO0BI JTH00bIe JIBe COeJNHEHHBIe PeOPOM BepITIHHbI
OBLITH TIOKPAIIEHBl B PA3HBIE TBETA). (C. Bepaos, /1. Kapnos, A. Ilacmop)

8. HaitnuTe Bce Takne mapbl HATYPAJbHBIX dncesT a, b > 1, uto a® — 1 memures na, be.

(@. Ilempos)



CAHKT-TIETEPBYPI'CKAJI
OJIMMIINAJIA THKOJIBHUKOB 2003 roga 11O MATEMATUKE
OTBOPOYHBIN TYP. 11 KJIACC.

1. Ilpm kakux k u3 GUTrypoK, MpepCTaBISIONUX COOOM TPHU CTOPOHBI €IUHUIHOTO
KBaIPATHKA, MOZKHO CJIOKUTH KapKac KJIeT4aToro KBajapara k X k, pa3dUToro Ha e InHud-
HbIe KBAIPATUKU (®. Bazapes)

2. Yrou pa3jiesieH BBIXOJISAIIUMHI U3 €T0 BepPIIUHBI JIydaMu Ha 21 + 1 paBHBIX yIJIOB.
DTH yrJibl BBICEKAIOT HA HEKOTOPOI mpsaMoit 2n 4 1 orpe3ok. [lokaxkure, 9410 CymMMa JijIMH
1-ro, 3-ro, ..., (2n + 1)-ro oTpe3KOB GOJIbIIE CYMMbI JJIHH OCTATHHBIX OTPE3KOB.

(K. Knon)

3. Ha jocke namucanbl Tpu HaTYpPaJIbHBIX YncIa. Pa3pernaercs npubaBuTh K OJHOMY
M3 HUX JPYroe W HANUCATH HA JOCKY CYMMY, CT€PEB OJIHO W3 CJAraeMbiX (HamupMmep, u3
tpoiiku 8, 9, 10 MokHO nosryunTh Tpoiiky 8, 19, 10). /lokazkure, 9T0 MOKHO JOOHTHCS

TOro, 9TOOBI KaKHe-TO JABa HAIMCAHHBIX Ha JOCKE YUC/Ia OBLIN PABHHI. (C. Heanos)
4. Moxno qu dynknuio f(z) = 2% + 3% + 9% npeacrtaBuTh B BUJE CYyMMBI KOHETHOTO
YUCJIA BEIIECTBEHHBIX MEePUOINICCKUX (DyHKIHiT? (@oavx.aop)

5. Jlokazkure, 4TO B JIIOOOM OECKOHEYHOM IIOJIMHOYKECTBE HATYPAJbHOIO Psijia Haii-
JIyTCA JIBa 3J€MEHTa, CyMMa KOTOPBIX MMeeT HMPOCTOil JIeTUTe /b, OOTbIINNA MHUJIIHOHA.
(®. Ilempos)
6. B rocymapcrse 2003 ropoja. OHEM cOeIUHEHBI JIOPOTaMU C JIBYCTOPOHHUM JIBH2KE-
HUEM TaK, YTO MEK/ly JIFOObIMH JIByMsl I'OPOJIaMU €CThb €JIMHCTBEHHbIN I1yTh; HPUYEM OH
npoxoauT He Hojiee, dem 1o 8 jgoporam. ['0poJi HA3bIBAETCS 3aXO0JYCTHBIM, €CJIU U3 HEro
BBIXOJIUT He Oostee 8 jmopor. /lokazkuTe, 9T0 HaiiAETCS TOPOI, COETUHEHHbIN KaK MIHAMYM
¢ 8 3aXOJyCTHBIMHA TOPOIAMU. (A. Iacmop)
7. B tpeyronsanke ABC' okazanoch, uro 3AC = AB + BC. BuucanHasi B TpeyroJib-
HUK OKpY’KHOCTH Kacaercst cropon AB u BC B Toukax K u L coorBercrBenno. DK u
LE — nuameTpbl BIUCAHHOI OKPYZKHOCTH. JIOKazKuTe, YTO TOUKH MepecedeHns MPAMBIX
AE w CD ¢ upsmoii KL pasroynasenst ot cepegunbl AC. (®. Bazapes)
8. B mpocrpancrse orMedeno 1000n® Touex, n € N. JlokazKkuTe, 9TO HailLyTcd 1Ba
TPEYroJIbHUKA C BEPIHIMHAMY B 9TUX TOYKAX, OTHOIIIEHHE IO Ieil KOTOPbIX He MEHbIIIEe 7.
(@. Ilempos)



