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Eaunbiii rocyaaperBeHHbIid 3xk3aMmed o MATEMATHKE

NHCTpyKIust 10 BHIMOJHEHUIO PA00ThI

Ha BbIMOJIHEHHE SK3aMEHAUUOHHOW paboThl MO MaTeMaTUKe Ha&Tcs
3 4vaca 55 MuHyT (235 MuHyT). PaboTa COCTOUT M3 ABYX 4acTeH, BKIIFOUYAOIIUX
B ce0s 20 3amaHuid.

Yacte 1 comepxut 14 3amanuii ¢ kpatkum otBetom (B1-Bl14) 6a3zoBoro
YPOBHS MO MaTepuany Kypca mareMatuku. OTBETOM SBJISIETCS LIEJIOE€ YMCIIO WJIH
KOHEUYHas JeCATUYHAs ApoOb.

Yacte 2 coaepxkut 6 OoJiee ciokHbIX 3amaHuid (C1-C6) mo marepuaiy
Kypca MareMaTtuku. [Ipu HMX BBINOJHEHWH HAI0 3anucarh IMOJHOE PEUIEHUE WU
OTBET.

Bce 6nanku EI'D 3anoaHA0TCA SpKUMU YEPHBIMU YepHUIaMu. Jlonmyckaercs
MCII0JIb30BAHUE I'€JIEBOM, KAMMJUIAPHON WM IEPHEBOU PYUKH.

[Ipy BbBIMOMHEHWM 3adaHWii Bbl MOXETe MOJb30BATHCSI YEPHOBUKOM.
Oo6pamaem Bailie BHUMaHUeE, YTO 3aMUCH B YEPHOBUKE HE OYAYT YUMTHIBATHCS MPHU
OLICHUBAHUM PAOOTHI.

CoBeTyeM BBINOJIHATH 33/1aHUS B TOM MOPAAKE, B KOTOPOM OHM AaHbl. {4
SKOHOMHHM BPEMEHHU MPOMYCKANTE 3aJlaHUEe, KOTOPOE HE yAETCS BHINOJHUTH Cpasy,
U TepexoauTe K caeayroumemy. Eciv nocne BbhINonHEHUs Bced padoTel y Bac
OCTaHETCs BpeMs, Bbl CMOKeT€ BEPHYTHCS K MPOIY LICHHBIM 33JJaHUSIM.

bamnibl, nosydyeHHble Bamu 3a BBINOJHEHHBIE 3aJaHUs, CYMMHUPYIOTCA.
[TocTapaiiTech BBINOJHUTh KaK MOKHO OOJbIIE 3aJaHUid U HaOpaTh HaUOOJIbIIEE
KOJIMYECTBO OAJIJIOB.

Kenaem ycnexa!
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Yacts 1

Omeemom Ha 3a0anusn BI-Bl4 o0onxxcno 0vime yenoe yucio uiu KOHEUHAA
oecamuynasn opoov. Omeem cjiedyem 3anucamo 6 0JaHK omeemos Ne 1 cnpasa
OMm HOMepa 6bINOJIHAECMO20 3A0AHUA, HAUUHAA ¢ nepeoll Kiemouku. Kaowcoyro
uugpy, 3HAK MUHYC U 3aGnaAmMyl) RUWUmME 6 OMOC/IbHOU KlemouKe
8 COOMBEeMCmeuu ¢ NPUBGCOCHHBIMU 6 D.1aHKe oopasyamu. Eounuubl uzmepenuii
nucCamo He HYMCHO.

B kBapTupe, rie npokMBaeT AHAcTacus, yCTaHOBJEH MNpUOOp yuéTra pacxoja

XOJIOMHOM BOABI (CUETYMK). 1 CeHTAOpsA CUETUMK MOKa3biBal pacxod 122 kyO. M
BOJbI, a 1 okTa0pa — 142 ky0. M. Kakyro CymMMy AOJKHA 3aruiaTUTh AHacTtacus
32 XOJOAHYK BOJY 3a CEHTAOpb, €ciiv LeHa | Ky0. M XOJOIHOM BOABI COCTABJISAET
9 py0. 90 xon.? OTBET naiTe B pyOsX.

Ha puarpamMe moka3aHoO pacripeieieHue BbIIUIaBKM LUMHKA B 11 cTpanax mupa
(B Thicsiyax TOHH) 3a 2009 roa. Cpenu NmpeacTaBACHHBIX CTPaH MEPBOE MECTO MO
BbIIJIaBKEe LMHKA 3aHuMaiu CIIA, onquHHaauaroe mecto — MpaH. Kakoe mecrto
3anuMai KaszaxcraH?
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ABTOMOOWJIBHBIA JKypHaJI ONpEAEAeT PEUTUHT aBTOMOOWJIEH Ha OCHOBE
nokazarenen 6ezonacHoct S, kompopra C, PyHKUHOHANBHOCTH F', KaduecTBa
u ouzariHa D . Kaxnaerii oToenbHBINA MMOKa3aTreilb OLEHUBAETCA IO S-Oa/uIbHOU
mkane. PEATHHT R BbIYUCSETCS 1O popmyJie
R 38+2C+2F+20+D
- 50 '

B Tabnuiie naHbl OLEHKW KaKAOIro IMoKazarens I TpEX Mojeneid aBTOMOOMIIEH.
OrnpenenuTe HAaMBBICILIMK PEUTHUHT MPEICTABICHHBIX B TA0JIMIE aBTOMOOUJICH.

Mopene | B nacrocTs KomdopT DyHKkLHo- Kauectso | Jluzaiin
aBTOMOOMJIS HaJIbHOCTD
A 1 4 5 4 2
b 5 4 5 4 1
B 2 5 4 2 5
Halinute KopeHb ypaBHEHUS 577 =125, C
B tpeyronenuke ABC AC=BC, AB=15, AH — BbicoTa, BH =6. H

Halinute kocunyc yrna BAC .

Haiinure 3HaueHue Boipaskenus log.312,5-1log; 2,5.

Ha pucyHke wn3obpaxén rpapuk y= f (x) npoussogHoit ¢yHkumn f(x),
onpenenéHHol Ha mHTepBane (—2;9). B Kakoil Touke oTpeska [2;8| dyHkums
/(x) npuHEMaeT HaMMeHbLIee 3HaUYCHHE?

yA
I

y=f)

[\
1IWANERIFS
V /AR

[y
\\

I
\S)
o
\O
=Y

$ /

© 2013 depepanbHas cnyxba no Hag3opy B cdepe obpasoBaHNAa U Haykn Poccuiickon degepaunm
KonnpoBaHne He aonyckKaeTcs

Okono KoHyca omnucaHa cdepa (chepa COACPKUT OKPYKHOCTh

OCHOBAaHUA KOHyca M e€ro BepuuHy). LleHTp cdepsl coBmamaet

C LICHTPOM OCHOBaHMs KoHyca. OOpasyrollas KOHyca paBHa 504/2 . '
Haiigute paguyc chepsl.

Ha yemnuoHare 1o mpbDKKaM B BOJY BBICTYNAKOT 25 CHOPTCMEHOB, CpeAu HUX
4 mnpeiryHa u3 Urtaiuu v 6 npbiryHOB U3 MekcCukU. [1OpsaoK BBICTYIUIEHUIN
onpeaensercs kepeObEBkoil. Hailgure BEpOATHOCTH TOro, 4YTO ABaALIATH
4eTBEPTHIM OyJET BHICTYINATh MPBITYH U3 UTanuu.

Hailinute o00BbEM MHOrorpaHHuKa, BEpIIMHAMH KOTOPOIO
aBjirorcs toukn D, E, F, D,, E,, F, mnpaBuwIbHOH

wectuyronbHo npusmsel ABCDEFA B,C\D,EF,, mnowanp

OCHOBaHMS KOTOpPOM paBHa 8, a 00KOBOE pedpo paBHO 9.

Jlokatop ©Oaruckada, paBHOMEPHO MOTPYKAKOILIErocs BEPTUKAIbHO BHM3,
UCTIyCKAET  YJIbTPA3BYKOBbIE  HUMIYJIbCbl  yactoTro 247 MI'n.  CkopocTtb
norpy:keHust Oartuckada, BbIpaxkaemas B M/C, omnpeaenaserca no ¢dopmyJie
il

b
f+ 1

MCITy CKaeMbIX UMMYJILCOB (B MI'11), f — 4YacToTa OTpak€HHOrO OT JIHA CUTHAJIA,

v=c roe ¢=1500 m/c — ckopocTe 3BykKa B BOAe, f, — 4acrora

peructpupyemas npuéMHukom (B MI'm). Onpenenure HaMOOJBIIYIO BO3MOXKHY IO
4aCTOTy OTPaKEHHOTO CUTHAJIa f, €CJIM CKOPOCTh MOrpyxkeHus Oaruckada He

NOJI>KHA MpeBbIaTh 18 m/c.

M3oM nomyyaercs B TpoLecce CywKW BUHOrpaaa. CKOJIBKO KUJIOTPaMMOB
BUHOIpajJia MoTpedyeTcs A MoayyeHus 42 KMIorpaMMOB HM3l0Ma, €CIIM BUHOIPal
conepKUT 82% BOMbI, a U3OM COIEPKUT 19% BOABI?

x° +36
.

Haiigure TOUKy MakCUMyMa (DyHKLUH ) = —

He 3a0y0obme nepenecmu ece omeemol 6 0J1aHK omeenos No 1. |
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Yactp 2

Jna 3anucu pewienuit u omeemos Ha 3aoanus CI-C6 ucnonv3yiime 04aHK
omeemog Ne 2. 3anumiume cHauaia Homep 6vinoiHaemozo 3aoanusn (Cl, C2 u
m. 0.), a 3amem nOJIHOe 000CHOBAHHOE PeuieHUe U OMEent.

3cosx

sin x
a) Pemnre ypaBHeHHE (27 o8 ) =3 2

0) HaiimuTe BCe KOpHU 3TOr0 YPaBHEHUS, MPUHAIJICKAIIUE OTPE3KY [— T; %} :

B npaBuiibHON 4eThIpEXYrosbHONW nupamuae MABCD ¢ BepuinHOil M CTOPOHBI
OCHOBaHUA paBHbI 1, a O0KOBbIE pE€Opa paBHBI 2. Touka N MOPUHAMJICKUT pedpy
MC, npuuém MN:NC=2:1. Hakigure miowaas CEYEHUS TUPAMUIbI
MJIOCKOCTBIO, MTPOXOAsAIIEH uepe3 Touku B u N napaiensHo npsmoit AC .

Pemnrte cucteMy HEPaBEHCTB
log,_,(16-x7)<1,
21x+39 1

2x+1- > :
x“+x-2 Xt2

Oxpy>xHOCTH paauycos 2 U 9 ¢ uentpamu O; U O, COOTBETCTBEHHO KacarOTCs B

Touke L. Ilpsmas, mpoxopsinas yepe3 TOUKy L, BTOPUYHO MEPECEKAET MEHBIITY IO
OKpPY’KHOCTb B Touke K, a Oonblyr0o — B Touke M . Halinure miomanp
tpeyroiasHuka KMO,, ecnu ZLMO, =15°.

Halinure BCe 3HaUEHUS a , MPU KOTOPBIX YPAaBHECHUE

2
8a+\/7+6x—x =ax+ 4
MMEET €IMHCTBEHHBINA KOPEHb.
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a) YeMy paBHO YMCIO CHOCOOOB  3amucarb 4uciao 1292 B Buiae

1292=a,-10° +a,-10> +a,-10+a,, roe unmcnma a, — uemnsie, 0<a, <99,
i=0;1;2;3?

0) CymectBytoT v 10 pa3znuuHbix yucen N TakKWX, UTO UX MOXKHO MPEJACTaBUTh B
Buge N =aj, 10’ +a, 107 +a,-10+a,, rae uucna a; — uenele, 0<a; <99,
i=0;1;2;3, poeHo 130 cmocobamu?

B) CKOJIbKO cyllecTByeT uucea N TakKuX, YTO MX MOXKHO MNpPEACTaBUTh B BHUJIE
N=a, 10’ +a, 107 +a,-10+a,, roe uucma a; — ueiasle, 0<q,<99,
i=0;1;2;3, poeHo 130 cmocobamu?























































