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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

B kBapTHpe, rae mpoxkMBaeT AHACTacHs, YCTaHOBJIeH mpuOop yuéra pacxoja

XOJIOMHOM BOABI (CUETUMK). | CEHTAOps CuéTumk MokassBan pacxonx 122 xyo. M
BoAbl, @ 1 okTAOps — 142 ky6. M. Kakylo cyMMy Ho/KHA 3anjaTUTh AHacTacHs
3a XOJIOJIHYIO BOJY 3a CEHTAOpb, ecni LeHa |1 Ky0. M XONOAHOM BOMAbI COCTaBIsET
9 py©. 90 kon.? OTBer naiite B pyoOnsx.

Ha aguarpamme nokasaHo pacnpenesieHHe BBIIJIaBKM LMHKA B 11 cTpaHax mupa
(B ThIcAuax ToHH) 3a 2009 ron. Cpeau mpencTaBieHHBIX CTpaH MEPBOE MECTO MO
BbIMyIaBke 1MHKa 3aHumanu CUIA, onnHHanuaroe mecto — Mpan. Kakoe mecro
3aHumMan Kazaxcran?
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Haiinure nnowans Tpaneuuu, H300paxxEHHON Ha PUCYHKE.
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ABTOMOOWIIbHBIM  KypHall ONpEeAeNseT pPEHTHHr aBTOMOOWIEH Ha OCHOBE
nokasareneit 6e3onacHoctu S, komdpopra C, pyHKUHOHATIBHOCTH F, KauecTBa O
u auzaiiHa D . Kaxnaplii oTnenbHbI NOKa3aTeslb OLEHUBAETCA MO S5-0aibHOM
wkane. PefiTHHr R BbluMcnsercs no gopmyne
R= 3§+2C+2F+20+D
B 50 )

B Tabnuue naHbl OLEHKH KaKAOro rokasarens Ans TpEX mojeneil aBToMoOUneid.
Onpenenure HaUBbICUINI PEHTHHT NPEACTABIECHHBIX B Ta0IULIE ABTOMOOUIIEH.

Mozent | g onackocs Komdopt PyHkumo- Kauectgo | Jluzaiin
aBTOMOOMIIS HalnbHOCTh
A 1 4 5 4 2
b 5 4 5 4 1
B 2 5 4 2 5
Haiigure KopeHb ypaBHEHUs 577 =125, C
B tpeyronenuke ABC AC=BC, AB=15, AH — Bbicota, BH =6. H

Haiigure kocunyc yrna BAC .

Haiinure 3HaueHue BoipaxeHus log312,5-logs2,5.

Ha pucynke wusoGpaxén rpagux y= f (x) npoussoanoi ¢yukumu f(x),
ONpenenEéHHON Ha UHTepBase (—2;9). B kaxoif Touke oTpeska [2;8] byHK1IMS
/(x) npuHuMaeT HauMeHblIee 3HAUCHUE?

y
[

y=1

[\
IWAVEINN
V4 /1N

—_—
——

& /

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs

Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMS KOHyca M ero BepuinHy). LleHTp cdepbl coBmagaer

C LIEHTPOM OCHOBaHMsA KoHyca. OOpa3syrouias KOHyca paBHa 5042 . v
Haiigure paguyc cdepsl.

Ha yemnuoHaTe no MpbDKKaM B BOJAY BBICTYNAKOT 25 CIIOPTCMEHOB, CPEAM HMX
4 npeiryHa u3 Uranuu v 6 npbiryHoB U3 Mekcuku. [Topsnok BbICTyIUIEHUIH
ompenensercs skepeOb&Bkoi. Halinute BeposTHOCT TOro, uTO [JBaALATh
4eTBEPTHIM Oy IET BBICTYNATh MPBIFYH U3 Mtanuu.

Halinute 00BEM  MHOrOrpaHHUKa, BEpLIMHAMU KOTOPOIo
apnaoTes toukn D, E, F, Dy, E,, [F, npaBunsHoi

wectuyronbHoit npusmel  ABCDEFA,B,C\D,E F;, nnowans

OCHOBaHHUS KOTOpoO#i paBHa §, a 6okoBoe pedpo paBHO 9.

Jloxartop ©Oatuckada, pPaBHOMEPHO TOTPY’KAIOMIEroCs BEPTHKAIBHO BHU3,
WCIMyCKaeT yNbTpa3ByKOBblE HMIYJbChl  yactorol 247 MI'm.  CkopocTh
norpyxeHus Oaruckada, BbIpaxaeMas B M/c, ompexpensercs 1o (Gopmyne

o=l
9

S+/o
UCIYCKAaeMBIX UMITYJIbcOB (B ML), / — 4acToTa OTPaKEHHOrO OT [HA CMTHANA,

peructpupyemas npuéMHukom (B MI'). Onpenenure HauOOJbLIYI0 BO3MOMKHYIO
4acTOTY OTPAXKEHHOTO CUTHANma f, eclnu CKOPOCTb MOTrpy:KeHHs Oaruckada He

V= rae ¢=1500 m/c — ckopocTh 3Byka B Boje, f, — 4acToTa

JOJIKHA TpeBbImarth 18 m/c.

Ustom monyuaercs B mpolecce CyIIKH BUHOrpaga. CKOJNBKO KHJIOTpaMMOB
BUHOIpaaa norpedyercs i NoayueHus 42 KUIorpaMMoB U3tOMa, €Cld BUHOTPag,
conepxxut 82% Bobl, a u3toM coaepkut 19% Boabl?

_x"+36

Haiinure Touky Makcumyma GyHKIHH y =
X

He 3a0y0bme nepenecmu 6ce omeemvl 8 O1aHK omeenog N 1. |
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Yacrb 2

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem.

cosx sinx 3cosx
a) Pevre ypaBHeHue (27 ) =3

6) HaiinuTe Bce KOPHHU 3TOTO ypaBHEHHUs, MPUHAICKALIME OTPE3KY [— , %]

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOpPOHBI
OCHOBaHMs paBHbI 1, a GokoBble pEOpa paBHbl 2. Touka N NpUHAANIEKUT peOpy
MC, npuuém MN:NC=2:1. Haiigure mjowane CeYEHUs MNUPAMHIIBI
TIIOCKOCTBIO, MPOXOsALLeH uepe3 Toukd B u N napannensHo npsamoit AC .

Pemure CUCTEMY HEPABEHCTB

log,_, (16-x") <1,
21x439 1
Xex-2 X420

2x+1-

Okpy:kHOCTH paanycoB 2 1 9 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacaloTCs B

touke L. IIpsimas, npoxonsias uepe3 TOUKy L, BTOPUYHO MEPECEKAET MEHBLIYIO
OKpYHOCTb B Touke K, a Oombuiyto — B Touke A . Haiinure nnowanb
tpeyronsHuka KMO,, ecnu £LMO, =15°.

HaiinguTe Bce 3HaUeHHUs a, NPU KOTOPBIX YPaBHEHHE

8a+\l7+6x—x2 =ax+4

WMEET €AMHCTBEHHbIMI KOPCHb.
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a)Yemy paBHO uucno cnoco0oB  3amMcartb yuciao 1292 B Buae

1292 = a; 10° +a, 107 +a,-10+a,, roe uucma a; — uensle, 0<a, <99,
i=0;1;2;3?

6) CywectBytoT Jiu 10 paznuuHbIX ynucen N TakuX, YTO UX MOXKHO MPEACTaBUTh B
Buae N =a; 10° +a, 10° +a,-10+a,, roe uucna a; — uenele, 0<a, <99,
i=0;1;2;3, posHo 130 ciocobammn?

B) CKOJNBKO CyIIECTBYeT uKcell N TakHX, YTO X MOXHO MPEICTaBUTH B BHIE
N=a, 10° +a, 107 +a,-10+a,, rne uyucna a, — uensle, 0<qg, <99,
i=0;1;2;3, poHo 130 cnocobamu?
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bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

B «kBaptupe, rme mnpoxuBaeT MakcuM, YCTaHOBJEH npubop yuéra pacxona

XONOOHOM Bonbl (cuérumk). 1 deBpans cuéTyuk MokasbiBan pacxon 129 ky6. m
Boabl, a 1 mapra — 140 ky0. M. Kakyro cymMy nomkeH 3amnaruTe Makcum
3a XOJIOJHYI0 BOAy 3a (heBpalib, €ciu LeHa | Ky0. M XOJ0AHOH BOABI COCTaBIsET
10 py6. 60 xomn.? OTBeT naiite B pyoOmsx.

Ha nmarpamme mokaszaHo pacnpezefieHHEe BbIIIaBKM LMHKa B 11 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2009 ron. Cpeau mpeAcTaBJIEHHBIX CTpaH MEepPBOE MECTO IO
BbInyiaBke 1MHKa 3aHumanu CLIA, onunHanuaroe mecto — Mpan. Kakoe mecto
3aHumaina Poccus?
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ABTOMOOWIIbHBIM  KypHall ONpEeAeNseT pPEHTHHr aBTOMOOWIEH Ha OCHOBE
nokasareneit 6e3onacHoctu S, komdpopra C, pyHKUHOHATIBHOCTH F, KauecTBa O
u auzaiiHa D . Kaxnaplii oTnenbHbI NOKa3aTeslb OLEHUBAETCA MO S5-0aibHOM
wkane. PefiTHHr R BbluMcnsercs no gopmyne
R= 3§+2C+2F+20+D
B 50 )

B Tabnuue naHbl OLEHKH KaKAOro rokasarens Ans TpEX mojeneil aBToMoOUneid.
Onpenenure HaUBbICUINI PEHTHHT NPEACTABIECHHBIX B Ta0IULIE ABTOMOOUIIEH.

Monens | g nackocTs Kompopt PyHKLHO- Kauectso | Jluzaiin
ABTOMOOMIISI HaJIbHOCTh
A 1 1 2 2 2
b 3 2 3 5 1
B 2 4 1 1 4
Haiinure KopeHb ypaBHeHus 370 =3, C
B tpeyronvuuke ABC AC=BC, AB=12, AH — BbicoTa, BH =6. H

Haiigure kocunyc yrna BAC .

Haiinure 3HaueHue BopaxeHus log,121,5—log,1,5.

Ha pucynke wusoGpaxén rpagux y= f (x) npoussoanoi ¢yukumu f(x),
onpenenéHHoii Ha nHTepBaie (— 6;5). B kakoi Touke otpeska [— 5;—1] dyHKums
/(x) npuHuMaeT HauMeHblIee 3HAUCHUE?
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMS KOHyca M ero BepuinHy). LleHTp cdepbl coBmagaer

B10

B11

B12

B13

B14

C LIEHTPOM OCHOBaHMsA KoHyca. OOpa3syrouias KOHyca paBHa 204/2. v
Haiigure paguyc cdepsl.

Ha uemnuoHaTe nmo mpeiKKamM B BOAY BbICTynaroT 50 CHOPTCMEHOB, Cpelu HUX
10 npbirynos u3 'omtanauu u 8 npbiryHoB u3 Koiaym6uu. [Topsaok BbICTyIeHUH
ompenensercs kepedbéBkoi. Haiinure BeposTHOCTH TOro, 4TO AECATHIM OyIeT
BBICTYTAaTh NPbIFYH U3 ["onnanauu.

Halinute 00BEM  MHOrOrpaHHUKa, BEpLIMHAMU KOTOPOIo
apnaotes toukn A, E, F, A, E,, F, npasunbHoi

wectuyronbHoit npusmel  ABCDEFA,B,C\D,E F;, nnowans

OCHOBaHHUS KOTOpO# paBHa 6, a 6okoBoe pedpo pasHo 10.

Jlokarop Oaruckada, paBHOMEPHO TMOTPYIKAIOIIErocs BEPTHKAIBHO BHHU3,

UCIMyCKaeT yNbTpPa3ByKOBblE HMIYJbChl  yactorol 629 MI'm.  CkopocTh

norpyxeHus Oaruckada, BbIpaxaeMas B M/c, ompexpensercs 1o (Gopmyne

v=c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Boje, f, — 4acToTa
0

UCIyCKaeMbIX MMIMyJbcoB (B MI'), f — uacToTa OTpa’k€HHOro OT [HA CUTHala,
peructpupyemas npuéMHukom (B MI'). Onpenenure HauOOJbLIYI0 BO3MOMKHYIO
4acTOTY OTPAXKEHHOTO CUTHANma f, eclnu CKOPOCTb MOTrpy:KeHHs Oaruckada He
JoJIKHa TpeBbimars 20 M/c.

Ustom monyuaercs B mpolecce CyIIKH BUHOrpaga. CKOJNBKO KHJIOTpaMMOB
BUHOIpaaa norpedyercs i NoayueHus 64 KUIorpaMMOB U3IOMa, €Cld BUHOTPag,
conepxxut 82% Bobl, a u3toM coaepkut 19% Boabl?

2
x +1

Haiinure Touky Makcumyma GyHKIMH Y = —
x

He 3a0y0bme nepenecmu 6ce omeemvl 8 O1aHK omeenog N 1. |
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Yacrb 2

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem.

H COos x B
a) Pewunre ypasHeHue (365"” ) _gV2sinx

. n
0) HaiinuTe Bce KOPHHU 9TOTr0 ypaBHEHMUs!, MPUHAJIEIKAILNE OTPE3KY [2n; 7}

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOPOHBI
OCHOBAHHMS PaBHBI %, a 6oxoBble p&Opa paBHbl 4. Touka K NpUHAUIEKUT pedpy

MB, npuuém MK :KB=2:1. Haligure nnomans ceyeHUs MUpPaMHIbI
IJIOCKOCTBIO, MTpoxoasiiei uepe3 Toukd A u K napannenbHo npsamoit BD.

Pewure CHUCTEMY HEPABEHCTB
logs_ (25-x7)<1,
144x-436 _ 1

x+17+ < .
x*—10x+21 x-3

OKpY’KHOCTH PaauyCOB 53 u 73 ¢ ueHtpamu O; U O, COOTBETCTBEHHO

kacatorcs B Touke L. [lpsamas, npoxopasimas uepe3 TOYKy L, BTOPUYHO
NepeceKkaeT MEHbLIYI OKpYXKHOCTb B Touke K, a Oonbllyro — B Touke M .
Hatigure momane tpeyroneauka KMO,, eciun ZLMO, =30°.

Haiinute Bce 3HaUeHUs a, NPHU KOTOPBIX YPaBHEHHE

13a+V3542x—x> =ax+6

HMEET €AMHCTBEHHbIH KOpPEHb.
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a)Yemy paBHO uucno cnocoboB 3amucarb yucao 1091 B Buge

1091 =a, 10° +a, 107 +a,-10+a,, roe uucna a, — uensle, 0<qg, <99,
i=0;1;2;3?

6) CywectBytoT Jiu 10 paznuuHbIX ynucen N TakuX, YTO UX MOXKHO MPEACTaBUTh B
Buae N =a; 10° +a, 10° +a,-10+a,, roe uucna a; — uenele, 0<a, <99,
i=0;1;2;3, posHo 110 ciocobamun?

B) CKOJNBKO CyIIECTBYeT uKcell N TakHX, YTO X MOXHO MPEICTaBUTH B BHIE
N=a, 10° +a, 107 +a,-10+a,, rne uyucna a, — uensle, 0<qg, <99,
i=0;1;2;3, poeHo 110 cnocobamu?



EAVHBIN rocyfapCTBEHHbIN 3k3ameH, 2013 . MATEMATUKA 1/3

Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
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YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

B kBaprupe, rae npoxuBacT AJNeEKCeH, yCTaHOBIEeH mNpubop yu&ra pacxona

XOJIOAHOM BOABI (CUETUYMK). | MIOHS CUETUMK MOKa3biBall pacxon 151 ky6. M Boabl,
a | utong — 165 ky0. M. Kakyro cymmy J0JKeH 3aniatuTb AJieKcel 3a XOI0AHYIO
BOJAY 3a HIOHb, eciii LeHa 1 ky6. M xonoaHoi Boabl coctasiser 20 py6. 80 kom.?
OrtgeT naiite B pyOJIsX.

Ha nmarpamme mokaszaHo pacnpezefieHHEe BbIIIaBKM LMHKa B 11 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2009 ron. Cpeau mpeAcTaBJIEHHBIX CTpaH MEepPBOE MECTO IO
BbInyiaBke 1MHKa 3aHumanu CLIA, onunHanuaroe mecto — Mpan. Kakoe mecto
3aHumana bonususa?
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Haiiaure niiowaap Tpaneuuu, H300paxEHHON Ha PUCYHKE.

¥
9




BS

B7

B8

EAVHBIN rocyfapCTBEHHbIN 3k3ameH, 2013 . MATEMATUKA 2/3

ABTOMOOWIIbHBIM  KypHall ONpEeAeNseT pPEHTHHr aBTOMOOWIEH Ha OCHOBE
nokasareneit 6e3onacHoctu S, komdpopra C, pyHKUHOHATIBHOCTH F, KauecTBa O
u auzaiiHa D . Kaxnaplii oTnenbHbI NOKa3aTeslb OLEHUBAETCA MO S5-0aibHOM
wkane. PefiTHHr R BbluMcnsercs no gopmyne
R= 3§+2C+2F+20+D
B 50 )

B Tabnuue naHbl OLEHKH KaKAOro rokasarens Ans TpEX mojeneil aBToMoOUneid.
Onpenenure HaUBbICUINI PEHTHHT NPEACTABIECHHBIX B Ta0IULIE ABTOMOOUIIEH.

Mozent | b onackocts Komdopt PyHiuno- Kauectgo | Jluzaiin
aBTOMOOHIIS HAJILHOCTh
A 3 5 4 5 4
b 1 2 3 3 5
B 3 1 4 3 5

. -9
Haiizite KopeHb ypaBHeHnst 6~ =6.

B tpeyronsuuke ABC AC=BC, AB=8, AH — Bwicota, BH =2.
Haiigure kocunyc yrna BAC .

Haiinure 3HaueHue BoipaxeHus log, 756 —log, 3,5.

Ha pucynke wusoGpaxén rpagux y= f (x) npoussoanoi ¢yukumu f(x),
onpenenéHHoii Ha unrepsane (—3;8). B kakoii Touke otpeska [—2;3] dyHkums
/(x) npuHuMaeT HauMeHblIee 3HAUCHUE?

y

|
y =1
| g
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMS KOHyca M ero BepuinHy). LleHTp cdepbl coBmagaer

B10

B11

B12

B13

B14

C LIEHTPOM OCHOBaHMsA KoHyca. OOpa3syrouias KOHyca paBHa 3632 . v
Haiigure paguyc cdepsl.

Ha uemnuoHaTe no mpeiKKamM B BOAY BBICTYMaroT 45 CHOPTCMEHOB, Cpelu HUX
4 npbirysa u3 HMcenanuu u 9 npeiryHoB u3 CIIA. Tlopsnok BbICTyIUIEHUH
ompenensercs skepeOb&Bkoi. Halinute BeposTHOCT TOro, uTO [JBaALATh
4eTBEPTHIM Oy IeT BbICTYNAaTh MpbiryH u3 CILIA.

Halinute 00BEM  MHOrOrpaHHUKa, BEpLIMHAMU KOTOPOIo
apnaotes toukn A, E, F, A, E,, F, npasunbHoi

wectuyronbHoit npusmel  ABCDEFA,B,C\D,E F;, nnowans

OCHOBaHHUS KOTOpO# paBHa 12, a 6okoBoe pedpo paBHO 13.

Jloxartop ©Oatuckada, pPaBHOMEPHO TOTPY’KAIOMIEroCs BEPTHKAIBHO BHU3,
HCIMyCKaeT yNbTpa3ByKOBble HMIYJbchl  yactoroil 198 MI'm.  CkopocTh
norpyxeHus Oaruckada, BbIpaxaeMas B M/c, ompexpensercs 1o (Gopmyne

v=c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Boje, f, — 4acToTa
0

UCIyCKaeMbIX MMIMyJbcoB (B MI'), f — uacToTa OTpa’k€HHOro OT [HA CUTHala,
peructpupyemas npuéMHukom (B MI'). Onpenenure HauOOJbLIYI0 BO3MOMKHYIO
4acTOTY OTPAXKEHHOTO CUTHANma f, eclnu CKOPOCTb MOTrpy:KeHHs Oaruckada He

JOJKHA TIpeBbImarh 15 m/c. OTBeT BhIpasute B MI'L.

W3iom mnofyudaercs B rmpouecce cywWKkH BHHOrpaga. CKOJMBbKO KHJIOTPaMMOB
BUHOIpaaa norpedyercs i MoJy4YeHHUs 8§ KUJIOrpaMMOB H3IOMa, €CIM BUHOTPaL
conepxxut 82% Bobl, a u3toM coaepkut 19% Boabl?

_x2+25

Haiinure Touky Makcumyma GyHKIHH y =
x

He 3a0y0bme nepenecmu 6ce omeemvl 8 O1aHK omeenog N 1. |
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Yacrb 2

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem.

3 —COos X B
a) Pemnre ypaBHeHue (363"” ) =6""",

. Tn
6) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUs!, TPUHAIIEKALLHE OTPE3KY [— 5T 27[]

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOPOHBI
OCHOBaHMS PaBHEI 12, a 60koBEIe p&Opa paBHbI 24. Touka G MPUHAICKUT PedOpy
MA, npuuéM MG:GA=2:1. Haiigure nnomwanp ceueHUs NUPaMUAb
IUIOCKOCTBIO, POXOAALLei uepes Toukd B u G nmapansenbHo npsamoit AC .

Penre CHUCTEMY HEPABEHCTB
log,_, (28-3x—x") <1,
14x-24 _ 5

x+7+ 22—
x —4x+3 x-1

Okpy:kHOCTH paguycoB 9 u 15 ¢ uentpamu O; u O, COOTBETCTBEHHO KAacaroTCs B

touke L. [Ipsamasd, mpoxoasias yepe3 TOUKy L, BTOPUYHO TepeceKaeT MEHbIIYIO
OKpYkHOCTb B Touke K, a Oombuyto — B Touke A . Haiinure nnowans
Tpeyronbhuka KMO,, ecnu ZLMO, =15°.

Haiinute Bce 3HaUeHUs a, NPU KOTOPBIX YPaBHEHHE

10a++y-35+12x-x" =ax+1

HMEET €MHCTBEHHbBIN KOpPEHb.
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a)Yemy paBHO uucno cnoco0oB  3amMcartb yucao 1595 B Buae

1595=a, 10% + a, 10° + a,-10+a,, roe uucna a, — uensle, 0<a; <99,
i=0;1;2;3?

6) CywectBytoT Jiu 10 paznuuHbIX ynucen N TakuX, YTO UX MOXKHO MPEACTaBUTh B
Buae N =a; 10° +a, 10° +a,-10+a,, roe uucna a; — uenele, 0<a, <99,
i=0;1;2;3, posHo 160 ciocobammn?

B) CKOJNBKO CyIIECTBYeT uKcell N TakHX, YTO X MOXHO MPEICTaBUTH B BHIE
N=a, 10° +a, 107 +a,-10+a,, rne uyucna a, — uensle, 0<qg, <99,
i=0;1;2;3, poBHo 160 cnocobamu?
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

B kBaprtupe, rae MpoKHBaeT Acs, yCTaHOBJIEH MpuOop yuéra pacxona ropsueit

BOAbI (CuéTuuK). 1 Mas cuéTuMk nokasbiBan pacxod 84 kyO. M Bonsbl, a 1 MOHI —
96,5 ky6. M. Kakyro cymmy Jo/ikHa 3ariaTuTh Acs 3a TOpSIUuylo BOIy 3a Mail, eciiu
teHa 1 ky0. M ropsiueii Boapl coctapiset 72 py6. 60 kom.? OTBeT naiite B pyOosisx.

Ha nmarpamme mokaszaHo pacnpezefieHHEe BbIIIaBKM LMHKa B 11 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2009 ron. Cpeau mpeAcTaBJIEHHBIX CTpaH MEepPBOE MECTO IO
BBIILIABKE LIMHKA 3aHUMaIo Mapokko, oauHHajuaToe mecto — bonrapus. Kakoe
MmecTo 3aHumana ['peuus?
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ABTOMOOWIIbHBIM  KypHall ONpEeAeNseT pPEHTHHr aBTOMOOWIEH Ha OCHOBE
nokasareneit 6e3onacHoctu S, komdpopra C, pyHKUHOHATIBHOCTH F, KauecTBa O
u auzaiiHa D . Kaxnaplii oTnenbHbI NOKa3aTeslb OLEHUBAETCA MO S5-0aibHOM
wkane. PefiTHHr R BbluMcnsercs no gopmyne
R= 3§+2C+2F+20+D
B 50 )

B Tabnuue naHbl OLEHKH KaKAOro rokasarens Ans TpEX mojeneil aBToMoOUneid.
Onpenenure HaUBbICUINI PEHTHHT NPEACTABIECHHBIX B Ta0IULIE ABTOMOOUIIEH.

Mozent | g onackocs Komdopt PyHkumo- Kauectgo | Jluzaiin
aBTOMOOHIIS HAJILHOCTh
A 2 5 3 5 4
b 5 3 2 4 4
B 4 3 5 2 2

o 6
Haiigure kopeHb ypaBHEHuUs 5 I

B tpeyronbuuke ABC AC=BC, AB=14, AH — BbicoTa, BH =7.
Haiigure kocunyc yrna BAC . H

Haiinure 3HaueHue BopaxeHus log; 67,5 —log;2,5.

Ha pucynke wusoGpaxén rpagux y= f (x) npoussoanoi ¢yukumu f(x),
onpenenéHHoii Ha uxtepsane (—8;4). B kakoii Touke otpeska [—2;3] dyHkums
/(x) npuHuMaeT HauMeHblIee 3HAUCHUE?

Yy
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Okomo koHyca ommcaHa coepa (cdepa COIEPKHUT OKPYIKHOCTH

OCHOBaHMS KOHyca M ero BepuinHy). LleHTp cdepbl coBmagaer

C LIEHTPOM OCHOBaHHs KoHyca. OOpasyrolas KOHyca paBHa 802 v
Haiigure paguyc cdepsl.

[lepen Hauyanom nepBoro Typa YeMNUOHATA M0 HACTOJBHOMY TEHHUCY YYaCTHUKOB
pa3dMBalOT Ha WUTPOBbIE Maphbl CiIydaifHbIM 00pa3oM ¢ MOMOLUbIO xKpedusd. Beero
B YEMITMOHATEe YuyacTByeT 26 CMOPTCMEHOB, CpPedd KOTOPBIX 7 CIOPTCMEHOB
u3 Poccun, B Tom umncne ['eopruit boukuH. Haiinure BepoATHOCTH TOro, 4TO
B nepBoM Type [eopruii boukuH Oyner urpate ¢ KakMM-IMOO CIOPTCMEHOM
u3 Poccun.

Haiinute 00bEM MHOrorpaHHMKa, BepIIMHAMHU KOTOPOTO
apasorcs Touku B, C, D, B, C;, D, npaBunbHOH

wecTuyronbHol npusmel ABCDEFA B,C\D,E F|, nnomane

OCHOBaHHUS KOTOpOI paBHa 6, a 00koBoe pedpo paBHO 12.

Jlokatop Oaruckada, paBHOMEPHO MOTPYIKAIOIIEroCs BEPTHKAIBHO BHHU3,
HCIMyCKaeT ynbTpa3ByKOBble HMIyJbchl  yactoroil 370 MI'm.  CkopocTh
norpykeHusi Oaruckada, Bblpaxkaemas B M/c, ompenensercs mno ¢dopmyJie

Sy
s

S+/e
UCITYCKAaeMBIX UMITYJIbcOB (B MI'L), / — 4acToTa OTpaKEHHOro OT [HA CMTHANA,

peructpupyemMas npuéMaukoM (B MI'm). Ompenenute HauOOJBLIYIO BO3MOXKHYIO
4acTOTy OTpaKEHHOrO CHrHajma [, €ClM CKOPOCTh MOrpyxeHus Oatuckada He

JOJDKHA TipeBbimars 20 m/c.

rae ¢=1500 m/c — ckopocTh 3Byka B Boje, f, — 4acToTa

W3tom mnofaydaercs B mpouecce cywWKH BHHOrpaga. CKOMbKO KHJIOTPaMMOB
BUHOIpaaa norpedyercs i noayueHus 38 KWiorpaMMoB M3IOMa, €CJId BUHOTPaJ,
conepkut 82% Bobl, a u3toM coaepkut 19% Boabl?

X’ +196
==

Haiimute Touky MUHUMYyMa QyHKIMH y =

He 3a0y0bme nepenecmu 6ce omeemol 8 O1aHK omeenog N 1. |
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Yacrb 2

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem.

1 —Cosx .
a) Pemnre ypasnenue (255'” ) _ 5Y2siny

. 3n
6) HaiinuTe Bce KOPHU 3TOTO ypaBHEHHUS, MPUHAIEKALINE OTPE3KY [37, 37 |.

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOPOHBI
OCHOBaHMS PaBHEI 12, a 60koBEIe p&Opa paBHbI 24. Touka G MPUHAICKUT PedOpy
MA, npuuéM MG:GA=2:1. Haiigure nnomwanp ceueHUs NUPaMUAb
IUIOCKOCTBIO, POXOAALLei uepes Toukd B u G nmapansenbHo npsamoit AC .

Pewinre cHCTEMY HEPABEHCTB
log,_, (18+3x—x2 ) <1,
23x-107 _ 2

2x+11+ < .
x —6x+5 *X=5

OKpy>KHOCTH paanycoB 5 1 9 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacalOTCs B

touke L. [Ipsamasd, mpoxoasias yepe3 TOUKy L, BTOPUYHO TepeceKaeT MEHbIIYIO
OKpYkHOCTb B Touke K, a Oombuyto — B Touke A . Haiinure nnowans
Tpeyronbhuka KMO,, ecnu ZLMO, =15°.

Haiinute Bce 3HaUeHUs a, NPU KOTOPBIX YPaBHEHHE

9a+\[—7+8x—x2 =ax+3

HMEET €MHCTBEHHbBIN KOpPEHb.
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a)Yemy paBHO uucno cnocoboB  3amucartb yuciao 1397 B Buae

1397 = a, 10° +a, 107 +a,-10+a,, roe unmcna a; — uensle, 0<ag, <99,
i=0;1;2;3?

6) CywectBytoT Jiu 10 paznuuHbIX ynucen N TakuX, YTO UX MOXKHO MPEACTaBUTh B
Buae N =a; 10° +a, 10° +a,-10+a,, roe uucna a; — uenele, 0<a, <99,
i=0;1;2;3, posHo 140 ciocobamun?

B) CKOJNBKO CyIIECTBYeT uKcell N TakHX, YTO X MOXHO MPEICTaBUTH B BHIE
N=a, 10° +a, 107 +a,-10+a,, rne uyucna a, — uensle, 0<qg, <99,
i=0;1;2;3, poHo 140 cnocobamu?
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

B kBapTHupe, rae npokuBaeT AHacTacus, YCTaHOBJIEH NpuOop yué€ra pacxona

XOJIOAHOM BOAbI (CU&TYMK). 1 ceHTAOps cyETyMk nokaswiBan pacxon 122 ky6.m
BOIbl, a 1 okTa0pst — 142 ky6. M. Kakyto cymMMy NOMKHA 3amiaTuTh AHacTacus
3a XOJIOIHYIO BOJy 3a CEHTA0pb, eciu 1eHa | Ky0. M XOJOJHOH BOABI COCTaBIIAET
9 py6. 90 kon.? OTBeT paiiTe B pyOsaX.

Ha nmarpamme mokaszaHo pacnpezefieHHe BbIIIaBKM LMHKA B 11 cTpaHax mupa
(B ThIcAuax ToHH) 3a 2009 ron. Cpeau mpencTaBleHHBIX CTpaH MEPBOE MECTO MO
BbIIIaBKE LIMHKA 3aHUMaso Mapokko, oauHHaauaToe Mmecto — Bonrapus. Kakoe
MecTo 3aHuMal BretHam?
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Haiinure nuowanp Tpaneunu, M300pakEHHOM Ha pUCYHKE.
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ABTOMOOWIIbHBIM  KypHall ONpEeAeNseT pPEHTHHr aBTOMOOWIEH Ha OCHOBE
nokasareneit 6e3onacHoctu S, komdpopra C, pyHKUHOHATIBHOCTH F, KauecTBa O
u auzaiiHa D . Kaxnaplii oTnenbHbI NOKa3aTeslb OLEHUBAETCA MO S5-0aibHOM
wkane. PefiTHHr R BbluMcnsercs no gopmyne
R= 3§+2C+2F+20+D
B 50 )

B Tabnuue naHbl OLEHKH KaKAOro rokasarens Ans TpEX mojeneil aBToMoOUneid.
Onpenenure HaUBbICUINI PEHTHHT NPEACTABIECHHBIX B Ta0IULIE ABTOMOOUIIEH.

Mozent | g onackocs Komdopt PyHkumo- Kauectgo | Jluzaiin
ABTOMOOMJIS HaJILHOCTh
A 1 4 1 5 1
b 4 5 4 5 1
B 2 5 5 1
Haiigure KopeHb ypaBHEHUs 577 =125, C
B tpeyronvuuke ABC AC=BC, AB=12, AH — BbicoTa, BH =6. H

Haiigure kocunyc yrna BAC .

Haiinure 3HaueHue BoipaxeHus log312,5-logs2,5.

Ha pucynke wusoGpaxén rpagux y= f (x) npoussoanoi ¢yukumu f(x),
onpenenéHHoii Ha unrepsane (—3;8). B kakoii Touke otpeska [—2;3] dyHkums
/(x) npuHuMaeT HauMeHblIee 3HAUCHUE?

y

|
y =1
| g
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMS KOHyca M ero BepuinHy). LleHTp cdepbl coBmagaer

B10

B11

B12

B13

B14

C LIEHTPOM OCHOBaHHs KoHyca. OOpasyrolas KOHyca paBHa 802 v
Haiigure paguyc cdepsl.

Ha yemnuoHaTe no MpbDKKaM B BOJAY BBICTYNAKOT 25 CIIOPTCMEHOB, CPEAM HMX
4 npeiryHa u3 Uranuu v 6 npbiryHoB U3 Mekcuku. [Topsnok BbICTyIUIEHUIH
ompenensercs skepeOb&Bkoi. Halinute BeposTHOCT TOro, uTO [JBaALATh
4eTBEPTHIM Oy IET BBICTYNATh MPBIFYH U3 Mtanuu.

Halinute 00BEM  MHOrOrpaHHUKa, BEpLIMHAMU KOTOPOIo
apnaoTes toukw B, C, D, B, C,, D, npasunsHoi

wectuyronbHoit npusmel  ABCDEFA,B,C\D,E F;, nnowans

OCHOBaHHUS KOTOpPO# paBHa 6, a 60koBoe pedpo paBHO 12.

Jloxartop ©Oatuckada, pPaBHOMEPHO TOTPY’KAIOMIEroCs BEPTHKAIBHO BHU3,
WCIMyCKaeT yNbTpa3ByKOBble HMIyJbchl  yactorol 481 MI'm.  CkopocTh
norpyxeHus Oaruckada, BbIpaxaeMas B M/c, ompexpensercs 1o (Gopmyne

v=c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Boje, f, — 4acToTa
0

UCIyCKaeMbIX MMIMyJbcoB (B MI'), f — uacToTa OTpa’k€HHOro OT [HA CUTHala,
peructpupyemas npuéMHukom (B MI'). Onpenenure HauOOJbLIYI0 BO3MOMKHYIO
4acTOTY OTPAXKEHHOTO CUTHANma f, eclnu CKOPOCTb MOTrpy:KeHHs Oaruckada He

JoJIKHa TpeBbimars 20 M/c.

W3iom mnofyudaercs B rmpouecce cywWKkH BHHOrpaga. CKOJMBbKO KHJIOTPaMMOB
BUHOIpaaa norpedyercs i MoJy4YeHHUs 8§ KUJIOrpaMMOB H3IOMa, €CIM BUHOTPaL
conepxxut 82% Bobl, a u3toM coaepkut 19% Boabl?

_x’+361

Haiinute Touky MUHUMYMa QyHKIHMH Y =
X

He 3a0y0bme nepenecmu 6ce omeemvl 8 O1aHK omeenog N 1. |
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Yacrb 2

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem.

1 —Cosx .
a) Pemnre ypasnenue (255'” ) _ 5Y2siny

. 3n
6) HaiinuTe Bce KOPHU 3TOTO ypaBHEHHUS, MPUHAIEKALINE OTPE3KY [37, 37 |.

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOPOHBI
OCHOBaHMs paBHbl 6, a O0KOBble p&Opa paBHbl 16. Touka L npuHannexkut pedpy
MC, npuuém ML:LC=2:1. Haiinute mnioumane Ce4YEHUS MUPAMHIBI
IUIOCKOCTBIO, poXoasLLei uepes Touku D u L napannensHo npsamoit AC .

Pewinre cHCTEMY HEPABEHCTB
log,_, (18+3x—x2 ) <1,
23x-107 _ 2

2x+11+ < .
x —6x+5 *X=5

OKpy>KHOCTH paanycoB 5 1 9 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacalOTCs B

touke L. [Ipsamasd, mpoxoasias yepe3 TOUKy L, BTOPUYHO TepeceKaeT MEHbIIYIO
OKpYkHOCTb B Touke K, a Oombuyto — B Touke A . Haiinure nnowans
Tpeyronbhuka KMO,, ecnu ZLMO, =15°.

Haiinute Bce 3HaUeHUs a, NPU KOTOPBIX YPaBHEHHE

9a+\[—7+8x—x2 =ax+3

HMEET €MHCTBEHHbBIN KOpPEHb.
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a)Yemy paBHO uucno cnocoboB  3amucartb yuciao 1397 B Buae

1397 = a, 10° +a, 107 +a,-10+a,, roe unmcna a; — uensle, 0<ag, <99,
i=0;1;2;3?

6) CywectBytoT Jiu 10 paznuuHbIX ynucen N TakuX, YTO UX MOXKHO MPEACTaBUTh B
Buae N =a; 10° +a, 10° +a,-10+a,, roe uucna a; — uenele, 0<a, <99,
i=0;1;2;3, posHo 140 ciocobamun?

B) CKOJNBKO CyIIECTBYeT uKcell N TakHX, YTO X MOXHO MPEICTaBUTH B BHIE
N=a, 10° +a, 107 +a,-10+a,, rne uyucna a, — uensle, 0<qg, <99,
i=0;1;2;3, poHo 140 cnocobamu?
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!

© 2013 depepanbHas cnyxba no Hagsopy B cdepe obpasoBaHnsa U Hayku Poccuiickon depepauum
KonuposaHue He ponyckaetcs

Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

B kBaptHpe, rie npoxxupaeT AHduca, ycTaHOBJICH NPUOOp yuéra pacxona ropsueit

BOAbl (CuéTuuk). 1 ceHTIOps cuéruumk mnokasbiBan pacxon 23,9 ky6.M BO.bI,
a 1 oxrabps — 34,9 ky6.m. Kakyro cymMmy pgomkHa 3amatute AH¢uca
3a ropsuylo BOOY 3a CEHTAOpb, ecnu LeHa | KyO.M ropsueil BOAbl COCTaBlseT
78 py06. 60 komn.? OTBeT naiiTe B pyOJIsIX.

Ha aguarpamme nokasaHo pacnpenesieHHe BBIIJIaBKM LMHKA B 11 cTpaHax mupa
(B ThIcAuax ToHH) 3a 2009 ron. Cpeau mpencTaBieHHBIX CTpaH MEPBOE MECTO MO
BBITJIABKE LIMHKA 3aHUMasio Mapokko, oguHHaauaroe Mmecto — bonrapus. Kakoe
MecTto 3anumana KHJIP?
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ABTOMOOWIIbHBIM  KypHall ONpEeAeNseT pPEHTHHr aBTOMOOWIEH Ha OCHOBE
nokasareneit 6e3onacHoctu S, komdpopra C, pyHKUHOHATIBHOCTH F, KauecTBa O
u auzaiiHa D . Kaxnaplii oTnenbHbI NOKa3aTeslb OLEHUBAETCA MO S5-0aibHOM
wkane. PefiTHHr R BbluMcnsercs no gopmyne
R= 3§+2C+2F+20+D
B 50 )

B Tabnuue naHbl OLEHKH KaKAOro rokasarens Ans TpEX mojeneil aBToMoOUneid.
Onpenenure HaUBbICUINI PEHTHHT NPEACTABIECHHBIX B Ta0IULIE ABTOMOOUIIEH.

Mozent | g onackocs Komdopt PyHkumo- Kauectgo | Jluzaiin
ABTOMOOMJIS HaJILHOCTh
A 4 4 5 3 4
b 4 4 1 5 3
B 4 3 2 4 2
Haiigure KopeHb ypaBHEHUs 97 =9, C
B Ttpeyronbuuke ABC AC=BC, AB=12, AH — Bbicota, BH =3. H

Haiigure kocunyc yrna BAC .

Haiinure 3HaueHue BoipaxeHus log, 44 —log, 2,75.

Ha pucynke wusoGpaxén rpagux y= f (x) npoussoanoi ¢yukumu f(x),
onpenenéHHoii Ha nuTepsaie (- 8;3). B kakoii Touke orpeska [— 6;—1] dyHKums
/(x) npuHuMaeT HauMeHblIee 3HAUCHUE?

Yy

-8 y =/ o] 1 3 x
N\ |/
4 \ \
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMS KOHyca M ero BepuinHy). LleHTp cdepbl coBmagaer
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B11

B12

B13
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C LIEHTPOM OCHOBaHMsA KoHyca. OOpa3syrouias KOHyca paBHa 942 . v
Haiigure paguyc cdepsl.

Ha yemnuoHaTe no mpbpKKaM B BOAY BBHICTYNarOT 50 CIIOPTCMEHOB, CPEAM HMX
2 npbiryHa u3 HMranuu u 5 npeiryHoB u3 [laparBas. [Topsimok BbICTYIUIEHHH
onpezensercs xepeObEBkoi. Halinure BepoATHOCTE TOro, 4TO JBaJLATh BTOPBIM
Oy et BbICTYNAaTh MPbIFYH U3 Mtanuu.

Halinute 00BEM  MHOrOrpaHHUKa, BEpLIMHAMU KOTOPOIo
apnsaoTes Toukn A, B, F, A, B, F, npasunbHoi

wectuyronbHoit npusmel  ABCDEFA,B,C\D,E F;, nnowans

OCHOBaHHUS KOTOpO¥ paBHa 8, a 60koBoe pedpo paBHO 15.

Jlokarop Oaruckada, paBHOMEPHO TMOTPYIKAIOIIErocs BEPTHKAIBHO BHHU3,

UCIMyCKaeT yNbTpa3ByKOBble HMIyJbchl  yactorol 713 MI'm.  CkopocTh

norpyxeHus Oaruckada, BbIpaxaeMas B M/c, ompexpensercs 1o (Gopmyne

v=c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Boje, f, — 4acToTa
0

HCIyCKaeMBIX UMITyJbcoB (B MI'1), f — yacToTa OTpaKEHHOrO OT JJHA CHIHala,

peructpupyemas npuéMHukom (B MI'). Onpenenure HauOOJbLIYI0 BO3MOMKHYIO
4acTOTY OTPAXKEHHOTO CUTHANma f, eclnu CKOPOCTb MOTrpy:KeHHs Oaruckada He

JOJIKHA TIpeBbIaTh 12 m/c.

W3iom mnofyudaercs B rmpouecce cywWKkH BHHOrpaga. CKOJMBbKO KHJIOTPaMMOB
BUHOrpaga norpedyercs s noayueHus 80 KMIOrpaMMOB M3IOMa, €CIU BUHOTPag,
conepxxut 82% Bobl, a u3toM coaepkut 19% Boabl?

_x’+361

Haiinute Touky MUHUMYMa QyHKIHMH Y =
X

He 3a0y0bme nepenecmu 6ce omeemvl 8 O1aHK omeenog N 1. |
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Yacrb 2

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem.

sin x
a) Pemnre ypasnenue (81°°SX ) =g V3cosx

. s
©6) Haiimite BCce KOPHH 3TOTO ypaBHEHHUsI, PUHAUIEKAIINE OTPE3KY [— 2m; —E} .

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOPOHBI
OCHOBaHMS paBHBI 12, a 6okoBble p&dpa paBHbl 10. Touka /¥ npHHALIEKUT pedpy
MD, npuuém MW :WD=2:1. Haiigure mnomans CeYeHUs MUpPaMHIbI
IUTOCKOCThI0, poxoasileii uepes Toukd C ¥ W mapaniensHo npsmoit BD.

Peuure CHUCTEMY HEPABEHCTB
log,_, (42+x-x")<1,
P10 S5 SR I
x’+6x+8  X+4

OKpY’KHOCTU pPaauyCcoB V2 u 8V2 ¢ uentpamu O, u O, COOTBETCTBEHHO

kacatorcs B Touke L. [lpsmas, mnpoxonsimias uepe3 TOYKY L, BTOPHYHO
nepecekaeT MEHBIIYI OKPY»KHOCTb B Touke K, a Oonbliyto — B Touke M .
Haiinure nnomans Tpeyronsuuka KMO,, ecnu LLMO, =22,5°.

Haiimute Bce 3HaYeHHs @, IPH KOTOPBIX YpaBHEHHE

Ha+y-21+10x—x% = ax+2

MMEET €IMHCTBEHHBIH KOPCHb.
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a)Yemy paBHO uucno cnocoboB  3amucartb yuciao 1492 B Buae

1492 = a; 10° +a, 107 +a,-10+a,, roe uucma a; — uensle, 0<a, <99,
i=0;1;2;3?

6) CywectBytoT Jiu 10 paznuuHbIX ynucen N TakuX, YTO UX MOXKHO MPEACTaBUTh B
Buae N =a; 10° +a, 10° +a,-10+a,, roe uucna a; — uenele, 0<a, <99,
i=0;1;2;3, posHo 150 ciocobamun?

B) CKOJNBKO CyIIECTBYeT uKcell N TakHX, YTO X MOXHO MPEICTaBUTH B BHIE
N=a, 10° +a, 107 +a,-10+a,, rne uyucna a, — uensle, 0<qg, <99,
i=0;1;2;3, poHo 150 cnocobamu?
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

B kBapTupe, rae npoxuBaer AJuia, yCTaHOBIIEH MpuOOp yuéra pacxoia ropsyeit

BOAbl (cuéruMk). 1 wurons cyéT4MK MOKasbiBad pacxol 77,2 Ky0.M BO.bI,
a 1 aBrycra — 79,7 ky6. M. Kakyto cymmy no/kHa 3ariaTuTh AJijia 3a ropayyro
BOIY 3a WIOJb, ecii LieHa | ky0. M ropsiueit Boabl coctaBiser 144 py6. 80 kom.?
OrtgeT naiiTe B pyOJIsX.

Ha aguarpamme nokasaHo pacnpenesieHHe BBIIJIaBKM LMHKA B 11 cTpaHax mupa
(B ThIcAuax ToHH) 3a 2009 ron. Cpeau mpencTaBieHHBIX CTpaH MEPBOE MECTO MO
BBITJIABKE LIMHKA 3aHUMasio Mapokko, oguHHaauaroe Mmecto — bonrapus. Kakoe
MecTo 3aHuMan BretHam?
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Haiinute niomans Tpaneunu, 1300paxkEHHON Ha PUCYHKE.
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ABTOMOOWIIbHBIM  KypHall ONpEeAeNseT pPEHTHHr aBTOMOOWIEH Ha OCHOBE
nokasareneit 6e3onacHoctu S, komdpopra C, pyHKUHOHATIBHOCTH F, KauecTBa O
u auzaiiHa D . Kaxnaplii oTnenbHbI NOKa3aTeslb OLEHUBAETCA MO S5-0aibHOM
wkane. PefiTHHr R BbluMcnsercs no gopmyne
R= 3§+2C+2F+20+D
B 50 )

B Tabnuue naHbl OLEHKH KaKAOro rokasarens Ans TpEX mojeneil aBToMoOUneid.
Onpenenure HaUBbICUINI PEHTHHT NPEACTABIECHHBIX B Ta0IULIE ABTOMOOUIIEH.

Mozent | g onackocs Komdopt PyHkumo- Kauectgo | Jluzaiin
ABTOMOOHIIS HAJIbHOCTh
A 1 4 1 5 1
b 4 5 4 5 1
B 2 5 5 1
HaiinguTe kopeHb ypaBHEeHHUs 2720, C
B tpeyronbhuuke ABC AC =BC, AB=10, AH — Bbicota, BH =5. H

Haiinute kocunyc yrna BAC .
Haiinure 3Hauenue Boipakenus log, 11—log, 2,75.

Ha pucynke u3obpakén rpapuk y= f /(x) npoussoaHoil QyHkumn f(x),
onpenenéHHoii Ha unrepsane (—3;8). B kakoii Touke otpeska [—2;3] dyHkums

/(x) npuHuMaeT HauMeHbluee 3HAYCHUE?

. L |
4 7=/ )
A\ \ LA
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-3 o 1 8 «x
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMS KOHyca M ero BepuinHy). LleHTp cdepbl coBmagaer

B10

B11

B12

B13

B14

C LIEHTPOM OCHOBaHHs KoHyca. OOpasyrolas KOHyca paBHa 85v2. v
Haiigure paguyc cdepsl.

Ha yemnuoHaTe no mpbDKKaM B BOAY BBHICTYNarOT 20 CIIOPTCMEHOB, CPEAM HMX
4 npbiryHa u3 YkpauHbl U 2 npeiryHa u3 bonuBuu. [Topsaok BbICTYIUIEHUH
ompenensercs xepeObéBkoil. Haiinure BepoATHOCTH TOro, uTO JBEHAALATHIM
OyZeT BBICTYNATh MPbIFYH U3 YKPAUHBIL.

Halinute 00BEM  MHOrOrpaHHUKa, BEpLIMHAMU KOTOPOIo
apnaoTes Toukn A, B, C, A4, B, C, npasunbHoi

wectuyronbHoit npusmel  ABCDEFA,B,C\D,E F;, nnowans

OCHOBaHHUS KOTOpO# paBHa 12, a 6okoBoe pedpo paBHO 12.

Jlokarop Oaruckada, paBHOMEPHO TMOTPYIKAIOIIErocs BEPTHKAIBHO BHHU3,

WCIMyCKaeT yNbTpa3ByKOBble HMIyJbchl  yactorol 481 MI'm.  CkopocTh

norpyxeHus Oaruckada, BbIpaxaeMas B M/c, ompexpensercs 1o (Gopmyne

v=c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Boje, f, — 4acToTa
0

HCIyCKaeMBIX UMITyJbcoB (B MI'1), f — yacToTa OTpaKEHHOrO OT JJHA CHIHala,

peructpupyemas npuéMHukom (B MI'). Onpenenure HauOOJbLIYI0 BO3MOMKHYIO
4acTOTY OTPAXKEHHOTO CUTHANma f, eclnu CKOPOCTb MOTrpy:KeHHs Oaruckada He

JoJIKHa TpeBbimars 20 M/c.

W3iom mnofyudaercs B rmpouecce cywWKkH BHHOrpaga. CKOJMBbKO KHJIOTPaMMOB
BUHOIpaaa notpedyercs A MojyyeHus: 74 KUJIorpaMMOB U3IOMa, €CIIM BUHOTPaL
conepxxut 82% Bobl, a u3toM coaepkut 19% Boabl?

_x'+16

Haiinute Touky MUHUMYMa QyHKIHMH Y =
X

He 3a0y0bme nepenecmu 6ce omeemvl 8 O1aHK omeenog N 1. |




EAVHBIN rocyfapCTBEHHbIN 3k3ameH, 2013 . MATEMATUKA 3/3

Yacrb 2

Mna 3anucu pewtenuil u omeemos Ha 3adanuna CI—C6 ucnonv3yiime 0n1aHK
omeemog Ne 2. 3anuuwiume cHavaia Homep 6vlnoaHsemozo 3aoanus (Cl, C2 u
m. 0.), a 3amem nOIHOE 00OCHOBAHHOE DelieHue U OMeEem.

1 —Cosx .
a) Pemnre ypasnenue (255'” ) _ 5Y2siny

. 3n
6) HaiinuTe Bce KOPHU 3TOTO ypaBHEHHUS, MPUHAIEKALINE OTPE3KY [37, 37 |.

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOPOHBI
OCHOBaHMS paBHbI 1, a GokOBble p&Opa paBHbl 2. Touka N NpUHAANEKUT peOpy
MC, npuuém MN:NC=2:1. Haiigure njowans CeYeHUs MUPAMHIIBI
IUTOCKOCTBIO, POXOAsLLel uepe3 Toukd B u N napaienibHo npsmoit AC .

Penre CHUCTEMY HEPABEHCTB
log,_, (14+5x—x" )<,
lx+12 5

x—-5- > .
x2+2x x+2

Okpy:kHOCTH paguycoB 9 u 15 ¢ uentpamu O; u O, COOTBETCTBEHHO KAacaroTCs B

touke L. [Ipsamasd, mpoxoasias yepe3 TOUKy L, BTOPUYHO TepeceKaeT MEHbIIYIO
OKpYkHOCTb B Touke K, a Oombuyto — B Touke A . Haiinure nnowans
Tpeyronbhuka KMO,, ecnu ZLMO, =15°.

Haiinute Bce 3HaUeHUs a, NPU KOTOPBIX YPaBHEHHE

10a++y-35+12x-x" =ax+1

HMEET €MHCTBEHHbBIN KOpPEHb.
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a)Yemy paBHO uucno cnocoboB 3amucarb yucao 1091 B Buge

1091 =a, 10° +a, 107 +a,-10+a,, roe uucna a, — uensle, 0<qg, <99,
i=0;1;2;3?

6) CywectBytoT Jiu 10 paznuuHbIX ynucen N TakuX, YTO UX MOXKHO MPEACTaBUTh B
Buae N =a; 10° +a, 10° +a,-10+a,, roe uucna a; — uenele, 0<a, <99,
i=0;1;2;3, posHo 110 ciocobamun?

B) CKOJNBKO CyIIECTBYeT uKcell N TakHX, YTO X MOXHO MPEICTaBUTH B BHIE
N=a, 10° +a, 107 +a,-10+a,, rne uyucna a, — uensle, 0<qg, <99,
i=0;1;2;3, poeHo 110 cnocobamu?
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Enunelii rocynaperBeHHblii 3k3ameH no MATEMATHUKE

NHCTpYKUMS 0 BHINOJHEHHIO PAGOTHI

Ha BbINONHEHHME »3K3aMEHALUOHHOH paboOThl MO MaTeMaTuke AaéTcs
3 yaca 55 muHyT (235 MuHYT). PaboTa COCTOMT W3 IBYX uacTeil, BKIHOUYAKOIMX
B ce0d 20 3apaHuil.

Yacts | comepxkur 14 3amaHuit ¢ kpatkum otsetoM (B1-B14) GazoBoro
YPOBHs MO Martepuainy Kypca MareMatukd. OTBETOM sBJS€TCA LIEN0Ee YHUCIIO WIH
KOHEYHas AecATHYHAas OpoOb.

Yacte 2 comepkuT 6 Oosiee crnoxubix 3amanuii (C1-C6) mo marepuamy
Kypca MareMmaTuku. [Ipy WX BBINOJHEHMH HAIO 3aMucaTh TOJIHOE PELIeHHE H
OTBET.

Bcee 6nanku EI'D 3anonHsaroTes spkuMu 4EpHBIMU YepHUIaMu. Jlomy ckaeTces
HCTIONb30BaHUE refIeBOM, KaUIIAPHON UK NEPbEBOM Py UKH.

[lpu BbIMONHeHMM 3agaHuid Bel MoOXkeTe NOJIB30BATBCS YEPHOBHUKOM.
Oopauiaem Baiie BHUMaHuUe, 4TO 3aMUCH B YEPHOBUKE HE OYIyT yUUTHIBATHCA NPH
OLIEHUBAaHUU PaOOTHI.

CoBeTyeM BBINOJIHATB 3alaHis B TOM MOPsJKE, B KOTOPOM OHM JaHbl. [ns
9KOHOMMHM BPEMEHM MPOIyCKaiiTe 3aaHue, KOTOpOoe He yAAa&TCs BBIMOJHUTB Cpasy,
U nepexoaute Kk cnemyrouiemy. Ecnu mocne BbinosiHeHus Bcell paboThl y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K MPOIY LUEHHBIM 3aAaHUAM.

bannel, nomyuyeHHble Bamu 3a BBINOJHEHHBIE 3a0aHHA, CYyMMHUPYHOTCS.
[MocTapaiiTech BBIIOJHUTL KaK MOXHO OOjblI€ 3aaHUii U HaOpaTh HauboIblIee
KOJINYECTBO OaslIoB.

Kenaem ycnexa!
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Yacrp 1

Omeemom Ha 3a0anus BI1-Bl4 oonycno 0vimb yenoe 4uUCA0 uiu KOHEUHAs
oecamuunan opods. Omeem ciedyem 3anucamo é 0a1anK omeemos Ne 1 cnpasa
OMm HOMEPA GbINOJIHACMO20 3A0AHUA, HAYUHAA C nepeoll Kiemoyku. Kasxcoyio
yugpy, 3HAK MUHYC U 3GRAMYI0 RUMUmME € OMOeIbHOU  Klemouke
6 coomeéemcmeuu ¢ npUeeOeHHIMU 6 da1anke oopazyamu. Eounuyvl uzmepenuii
nucamoy He HyNCHO.

B xBaprupe, rue npoxxuBaeT AHQuUCa, yCTAHOBJICH MPUOOp yuéTa pacxona ropsueit

BObl (Cu€Tumk). 1 ceHTAOpsA Cu€Tuuk mokasbiBajl pacxon 23,9 ky0.M BOABI,
a 1 okraops — 34,9 kxy06.m. Kakyio cymMMmy mO/DKHA 3ammatuTe AHQuca
3a ropsvyl0 BOAY 3a CEHTAOpb, eciM LieHa 1 Ky0. M ropsueil Boabl COCTaBiIseT
78 py6. 60 xom.? OTBer Haiite B pyOunsx.

Ha nmarpamme mokaszaHo pacnpezefieHHEe BbIIIaBKM LMHKa B 11 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2009 ron. Cpeau mpeAcTaBJIEHHBIX CTpaH MEepPBOE MECTO IO
BbInyiaBke 1MHKa 3aHumanu CLIA, onunHanuaroe mecto — Mpan. Kakoe mecto
3aHumana bonususa?
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ABTOMOOWIIbHBIM  KypHall ONpEeAeNseT pPEHTHHr aBTOMOOWIEH Ha OCHOBE
nokasareneit 6e3onacHoctu S, komdpopra C, pyHKUHOHATIBHOCTH F, KauecTBa O
u auzaiiHa D . Kaxnaplii oTnenbHbI NOKa3aTeslb OLEHUBAETCA MO S5-0aibHOM
wkane. PefiTHHr R BbluMcnsercs no gopmyne
R= 3§+2C+2F+20+D
B 50 )

B Tabnuue naHbl OLEHKH KaKAOro rokasarens Ans TpEX mojeneil aBToMoOUneid.
Onpenenure HaUBbICUINI PEHTHHT NPEACTABIECHHBIX B Ta0IULIE ABTOMOOUIIEH.

Monens | g nackocTs Kompopt PyHKLHO- Kauectso | Jluzaiin
ABTOMOOMJIS HaJIbHOCTh
A 4 4 5 3 4
b 4 4 1 5 3
B 4 3 2 4 2
HaiinguTe kopeHb ypaBHEeHHUs 2720, C
B tpeyronbuuke ABC AC =BC, AB=10, AH — BbicoTa, BH =5. H

Haiinute kocunyc yrna BAC .

Haiinure 3Hauenue Boipakenus log, 11—log, 2,75.

Ha pucynke wuzo0paxéH rpaduk y= f’(x) npousBoaHol dyukuuu  f(x),
onpenenéuHoii Ha nutepeane (- 6;5). B kakoi Touke orpeska [— 5;—1] dyuxuus
/(x) nprHuMaer HanMeHbLIee 3HAYCHHE?
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Okono koHyca omucaHa cdepa (cdepa COOEPKHT OKpPYKHOCTBH

B10

B11

B12

B13

B14

OCHOBaHMS KOHyca M ero BepuiMHy). LleHTp cdepsl coemamaer

C LEHTPOM OCHOBAHMs KOHyca. OGpasylolias KOHyca paBHa 94~/2 . '
Haiigure paguyc cdepsl.

[Tepen HauanoM NEPBOro Typa YEMIMOHATA [10 HACTOJILHOMY TEHHHCY YYaCTHUKOB
pa30MBaIOT Ha UIPOBBIE Mapbl ClyyailHbIM 00pa3oM ¢ MoMoLIbio kpedus. Beero
B UEMIIMOHATE YyuyacTBYeT 26 CIIOPTCMEHOB, CPedu KOTOPbIX 7 CIIOPTCMEHOB
u3 Poccumn, B Tom uucne [eopruii boukun. Haiinure BepodaTHOCTH TOro, 4to
B nepBoM Type [eopruii boukuH Oyner urpate ¢ KakUM-IMOO CIOPTCMEHOM
u3 Poccun.

Haiinute o00BEM MHOrorpaHHMKa, BepIIMHAMH KOTOPOrO
apnaoTes Toukn A, B, C, A4, B, C, npasuibHOH

wecTuyronsHolt npusmel ABCDEFAB,C\D,E F,, nnowans

OCHOBaHHUS KOTOpO# paBHa 12, a 6okoBoe pedpo paBHO 12.

Jlokatop ©OaTuckada, pPaBHOMEpPHO TMOrPY’KAIOLIErocss BEPTHKANbHO BHU3,
UCIyCKAeT  yJIbTPa3ByKOBble MMIyJbCbl 4acToToi 713 MI'm.  CkopocTb
norpyxenus OaTuckada, BblpaxaemMas B M/c, ompepensercd mno Gopmyne

f=fo
cr—,

S+ fo
UCIyCKaeMbIX UMIMybcoB (B MI'), f — uacToTa OTpask&HHOro OT HA CHTHana,

peructpupyemas npuéMHukom (B MI'm). Onpenenure HauOOJbLIYI0 BO3MOMKHYIO
4acTOTY OTPAXKEHHOrO CHUTHANa f, eclu CKOPOCTh MOrpy:keHus Oaruckada He

JIOJKHA MpeBbIaTh 12 m/c.

V= rae ¢=1500 m/c — ckopocTh 3Byka B BoJe, f, — 4acToTa

W3ztoM rmosyyaercss B rmpouecce cywku BHHOrpaga. CKOJMBKO KHJIOTPaMMOB
BUHOrpaaa norpedyercs s noayueHus 80 KUIOrpaMMOB M3IOMa, €CIM BUHOTPaJ,
conepxut 82% Bopbl, a u3toM coaepxut 19% Bonpi?

x2 425

Haitnure Touky Makcumyma GyHKIMH y = —
X

He 3a0yobme nepenecmu 6ce omeemol 8 O1ank omeemog N 1. |
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