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EnuHblIi rocyiapcTBeHHbIH IK3aMeH 110 MaTeMaTHKe
JlemoHcTpanuonHslii Bapuant 2009 r.

JemoHctpaunonsslii Bapuant EI'D nmo marematuke 2009 rona, paspa-
6otan 1o 3ananuto denepanbHOI ciry>k0bI IO Ha30py B chepe oOpa3oBaHus U
Hayku Poccuiickoit ®enepanuu. Psj 3amanuii TpeOyeT HE TOJNBKO 3HAHUS
IIKOJBLHOM MPOrpaMMBbl [0 MaTEMAaTUKE, HO U YMEHUSI IPUMEHSITh MaTeMaTu-
yeckue 3HaHusl. HekoTophle 13 3aJlaHiil MOXKHO BBITIOJIHUTH, HE UCIIOJIB3YSI Ma-
TepHraja CTapIIeH IIKOJIBI.

CocTaB 3K3aMeHAIIMOHHBIX MATEPHUAJIOB

B sk3ameHannoHHble MaTepualibl BXOAST 3aaHus 1 — 9, pe3ynbraTom
BBITIOJIHEHUSI KOTOPBIX ABJISIETCS KPATKUM OTBET K 3ajaade, u 3ananus 10 — 17,
Pe3yJIbTaTOM BBITIOJIHEHHS KOTOPBIX SIBJISICTCS TTOJTHOE PEIICHHE 3aa4H.

BpeMsi BbINOJTHEHUS Pa0OTHI
Ha Bemonnenue pabotsl naercs 240 MuH.

Yci0BHe YCIECIIHOTO MPOXO0KACHU IIKOJIbHOW aTTECTAUN

YPOBEHb YCHEIIHOW IIKOJIBHOM aTTECTallMM COOTBETCTBYET 4-5 mpa-
BWJIBHO BBITIOJHEHHBIM 33JaHUSAM (TOYHOE YMCIIO OyIeT OOBSABICHO MEpe]] K-
3aMEHOM). ATTeCTallMOHHAS OIICHKA 1O 5-0abHOM IIKajIe He BHICTABIISICTCS.

Yder pesyabrata EI'D no marematuke npu npueme B By3bl

B sk3amMeHallMOHHBIX MaTepHaiax BbIJIEIEHA BBIMYCKHAS («IIKOJbHAS)))
4acTh — MEpBbI€ OJIMHHAILATH 3aJJaHUM U BCTyNUTENbHAS («BY30BCKasH)) YacCTh
— IIOCJIEJHUE 1IECTh 3aJaHU.

[IpaBuiibHOE BBINOJIHEHHE 33/1aHUN OLIEHUBAETCS B OajljlaX B COOTBETCT-
BUH C TAOJIMIIEI:

Homepa 3amanuii | MakcuManbHOE 9uCiI0 0aljIoB 3a OJTHO 3aJIaHHE

1-9 1
10— 12 2
13, 14 3
15, 16 4
17 5

YacTu4HOE BBINOJHEHUE 3aJaHUs MOXET J1aTh MEHbIIEe (LIEJI0E€) YUCIIO
0aJUI0B, B TOM YHCJIE — HOJIb.

OueHka pabOThl MOJYYAETCS CYMMHUPOBaHUEM OaJUIOB MO OTJEIbHBIM
3a/laHusIM, C orpaHndeHueM B cymme 10 OamoB [uist 3aJaHnid BBITYCKHOW Yac-
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Tu. (Takum oOpazoM, MaKCUMaJIbHOE YUCIJIO OAIIIOB 3a paboTy paBHO 31)

Ouenka pesyinbTata EquHOro rocyaapcTBEHHOro 3K3aMeHa Mo MaTeMa-
TUKE JJI BBIMYCKHUKA YCTAHABIMBAETCS KaK MPOIICHT BBITYCKHUKOB, BBITIOJ-
HUBIIWX pa0OTy HE XyXKe JaHHOTO BhIMycKHHKA. (boiiee nerampHOE ommcaHue
MpaBUJI OlICHUBaHUS OyJeT omyOauKoBaHO Ha caiite PocoOpHaa3opa B HOsIOpe
2008 r.)

denepanibHas ciiyx0a 1Mo Haa30py B chepe oOpa3oBaHUs U HAYKH YCTa-
HOBUT IE€pe]] HA4aJioM 3K3aMEHOB 3HaueHHE OLIeHKU pesyibTata EI'D mo ma-
TEMaTHKe, BbIIIE KOTOPOW JOHKEH HaOpaTh BBIMYCKHHUK, YTOOBI BY3bl MUMEIHU
paBO paccMaTpUBaTh €ro 3asBlieHHE O Ipueme. boiiee BbICOKME 3HAYECHUS
OIICHKU BY3bl JOJDKHBI YYUTHIBATH MPHU MPOBEJACHUU KOHKypCa CpeAd IMOjaB-
IIMX 3asBJICHUE O NIPUEME B JJAaHHBIH BY3.

3aMeuyaHue W TNPeAJIOKEHUS MO HACTOSAIEH JeMOHCTPAIMOHHOM
BEpPCHH NMPOCHM NPUCHLIATH O aapecy ege2009@mioo.ru

IIo mpocbbam yuurTesiel, mMyOJMKANUA pelieHUl U OTBETOB K HAa-
CTOSIIIEH IeMOBEPCHUH OTJIOKEHA 10 26 OKTAOpH.

Kenaem ycnexa!
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Yacre 1

buner Ha aBToOYyC cTouT 15 pyOneit. OO0bsIBICHO MOBBILIEHUE LIEHBI OMiIeTa Ha
20%. Kakoe makcuManbHOE YUCIIO OMIETOB MOXKHO Oynet KynuTh Ha 100 pyO-
JIel mociie NOBBIIIEHUS LEHbI?

Ha rpaduke nmokazano
U3MEHEHUE
TeMIIepaTyphbl BO31yXa
Ha TIPOTSHKEHUU TPEX
CyTOK, HauuHas ¢ 0 4.
13 aBrycra. Ha ocu
abcuycc  oTMeYaeTcs
BpeMs CyTOK B dYacax,
HA OCH OpJauHAT —
3HAYCHUE
TEeMIIepaTypbl B

rpagycax. OHpC,Z[GJII/I- .
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HanOOJIBIITYIO
TeMreparypy Bosayxa 15 aBrycra. OTBeT galiTe ¢ TOUHOCTBIO O OJHOTO T'pa-
ayca.

Haiizute KopeHs ypaBHenns 3% 2 =27.

. ) 4 T
Haiigure cosa , ecinu smazg, u 0<a<5.

Benocuneauct coOupaercs
npoexaTh U3 MyHKTa A B IMyHKT
E, B KkoTopblii BemyT TpHU
MapuipyTa: depe3 B, yepes C u
yepes D. Paccrosnus B
KIJIOMETPAX MEXAY COCEIHUMH
ropoJamM TIOKa3aHbl Ha CXEMe.
H3BecTHO, 4TO ecnu exaTh 4Yepes
B, To cpemnss ckopocth Oyner
paBHa 16 km/4, ecnu exaTh uepe3 D, To cpemussi ckopocTh Oyner paBHa 18
KM/4, a ecnii exath yepe3 C, To cpemHss ckopocTh Oynmet paBHa 20 km/4. Uc-
XOJII M3 3TUX JAHHBIX, BEJIOCUTICAUCT BBIOpA MapIIPYT TaK, YTOOBI JOEXaTh
no E 3a naumensiiee Bpemsi. CKOJBKO MUHYT OH IJITAHUPYET MPOOBITH B MyTH?
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Haiiiute HauMeHbllee 3HaueHue (yHKIMH Y =X —12X—13 Ha oTpeske

[-L9].

B mpsMOyroibHOM TpeyroJibHUKE
TUIIOTeHYy3a paBHa 13, a oauH U3
KaTeToB paBeH 12 (CM. PHUCYHOK).
Harvinure IJIOLAIb 3TOro
TPEYTOJIbHHUKA.

Ha pucynke wuzoOpaxeH rpadux QyHKIUU
y=f(X) u kacarensbHas K 3TOMy rpaQuxy.

Havigure 3HayeHune  TPOU3BOAHOM  DTOU
(GyHKLIMH B TOUKE 2.

Kamens OporiieH BepTUKaIbHO BBEpX. 3aBUCUMOCTH BBICOTHI, HA KOTOPOW Ha-
XOJIUTCSI KaMEHb, OT BPEMEHM (II0Ka OH HE ymnajd Ha 3eMJII0) OIHUCHIBAECTCS

bopmyon h(t) =5t +18t (h — BbIcoTa B MeTpax, t — BpeMs B CeKyHJaXx,

npomeamee 0T MOMCHTA 6p001<a). Haﬁ,I[PITG, CKOJIBKO CCKYHJ KaMCHBb HaXO-
JAUJICS Ha BBICOTC HC MCHCC 9 MCTPOB.

log; (5-X)
X—3

Pemute HEpaBEeHCTBO >0.

Pemuts cucremy ypaBHEHHM
X*+3X—VX2+3x-1=7,
22 sin y =X
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Yacrp 2

JIBoe pabouux, paboTasi COBMECTHO, MOTYT BBIIOJHUTH paboTy 3a 12 aneil. 3a
CKOJIBKO JHEH, paboTas OTAENbHO, BBIIOJHUT ATy pabdOTy NEpBBIM pabouui,
€CJIM OH 3a JBa JIHS BBINOJHIET CTOJIBKO padOThl, CKOJIBKO BTOPOH - 3a TpHU
THS?

Ha nuaronans ky0a, COEIUHSIONIYIO JBE €r0 BEPIIMHBI, HE JeKallie B OJHON
IpaHy, TPOBENU MEPIECHIUKYJISAPhl U3 OCTAJIbHBIX BepminH Kyba. Ha ckombko
YacTeil 1 B KAKOM OTHOIIEHUH OCHOBAHUS 3THX MEPHEHAMKYJISIPOB pa3AeiIuin
JIMaroHaJIb?

=X -1y

Pemnre HepaBeHCTBO
X+1

Ha cropone AB yrna ZABC =30 B3sara takas Touka D, uto AD =2 u
BD =1. Halinute paguyc oKpy>KHOCTH, MpOoXoasiiei uepe3 Touku A, D u ka-
caroreiics psimoii BC.

Haitngure Bce 3HaueHus a, Ipu KaXKA0M U3 KOTOPBIX YPaBHEHHUE
4x —|3x—|x +a||=9|x -1
UMeEET XOTs ObI OJJUH KOPCHb.

Haiinute Bce Takue mapbl B3aMMHO MPOCTBIX HATYPAJbHBIX YKCEl (TO €CTh Y-
cell, HAauOOJBINK OO JEUTENh KOTOPBIX paBeH 1) a u b, uto ecim K gecs-
TUYHOM 3alucH 4yucia & NPUIMKHCATh CIIpaBa 4epe3 3amsaTylo JECATHUYHYIO 3a-
IKCh YKCIIA b, TO MONYYHTCs eCATUYHAs 3alKCh Yhcia, papHoro b/a.
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