EAVHBIN rocyfapCTBEHHbIN 3k3ameH, 2013 . MATEMATUKA 1/3

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.

(1] .
B1 | Ongna TaGnerka jekapcTtBa BecuT 70 Mr U coaepkMT 4% akTHBHOIO BelleCTBaA

PeGénky B Bo3pacTe n0 6 MecsaueB Bpau nponucelBaeT 1,05 MI akTUBHOrO
BELIECTBA Ha KaKIbli KuiorpaMm Beca B CyTkM. CKOJNIBKO TabJETOK 3TOro
JeKapcTBa clefyeT AaTh peGEHKY B BO3pacTe MATH MeCAleB M BecoM 8 KI' B
TEYEHHE CYyTOK?

Ha auarpamme moka3aHo pacmpenesneHHe BbIIIaBkM Menu B 10 crpaHax mupa
(B ThIcAuax TOHH) 3a 2006 ron. Cpeau mpeacTaBieHHbIX CTpaH MEPBOE MECTO MO
BeimiaBke Menu 3anuManu CLIIA, nmecatoe mecto — Kazaxcran. Kakoe mecto
3aHuMana Kanana?
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HezaBucumas oskcmeprHas ja0oparopus Onpenesnser peuTHHr R ObITOBBIX
npubOpoB Ha OCHOBE KOd(duLIMeHTa LIeHHOCTH, paBHoro 0,01 cpeaHeii ueHsl P,
nokaszareneil pyHKIMOHANBHOCTH [, kadectBa O W nusaiiHa D . Kaxnabli u3
nokasareneil oueHuBaercs wLenabiM yvcaomM oT 0 ngo 4. HtoroBelid pedTHHT
BBIYUCIISIETCS 110 popMyJie
R=4(2F +20+ D)-0,01P.

B Ta6.]'[l/l].le JaHbl CPECAHAA LEHA U OLCHKH Ka)XOOTo ToKasaTeiid Aid HECKOJIbKUX
Mojeneil  3NMeKTpuYeckux 4YaiiHukoB. OrmnpenenuTe HaMBBICIIMA  peHTHHT
NPEICTABIEHHBIX B TA0IULIE MOJEIEH 3MEKTPUIECKUX YaliHUKOB.

Mopnens uaiinuka | CpenHsis ueHa | @ynkuuonansHocTh | Kauectro | Jluzaiin
A 4000 1 0 0
b 4500 4 3 0
B 4400 2 3 0
r 4200 2 3 4
HaiinuTe kopeHb ypaBHEHUs 67" =36. H
C

B Tpeyronbhuke ABC AC=BC, AB=20, Beicora AH
paBHa 8. Haiinure cunyc yrna BAC.

Haiinure 3Hauenue BupaxeHus log, 240 —log, 3,75.

Ha pucynke usoOpaxéH rpapuk ¢yukunn y= f(x), onpenenéxuoil Ha
untepsane (—9;5). Halinure KOIMYeCTBO TOYEK, B KOTOPBIX MPOU3BOAHAS
dyskumn f(x) pasHa 0.

Y
| |
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMSI KOHyca M €ro BepuiMHy). LleHTp cdepsl coBmamaeTr c

B10

B11

B12

B13

B14

LEHTPOM OCHOBaHHs KOHyca. Paanyc cepsl paBeH 102 . Haiinure v
00pazy1oly o KOHyca.

[Tepen HayanoM NepBoro Typa YeMIIMOHATA IO TEHHHMCY YYaCTHUKOB Pa3OMBaOT
Ha UTPOBbIE Maph! CIydaiiHbIM 00pa3oM ¢ NOMOILBIO kpedus. Beero B uemnuoHare
yyacTByeT 76 TEHHUCHMCTOB, CPEIM KOTOPBLIX 7 crnoprcMeHoB M3 Poccuu, B TOM
uucie AHaromuit MockBuH. HaliouTte BEpOSTHOCTH TOro, YTO B IMEPBOM Type
AHaronuii MockBUH Oy IET UrpaTh ¢ KAKUM-TM00 TEHHUCUCTOM U3 Poccun.

Haiingute o00BEM  MHOrorpaHHHWKa, BepUIMHAMH  KOTOPOro
apnsmores toukn D, A, B, C,, D,, E,, F| npaBunsHoi

wecTuyronsHolt npusmel ABCDEFA B\C\D,E F,, nnowans

OCHOBaHUS KOTOpO# paBHa 12, a 6okoBoe pedpo paBHO 2.

Jlokatop ©Oatuckada, pPaBHOMEPHO TMOTPYKAIOLIEroCs BEPTHKAIbHO BHU3,

UCITyCKAaeT  yJIbTPa3ByKOBble MMIyJbCbl 4acToToit 217 MI'm.  CkopocTb

norpyxenus OaTuckada, BblpaxkaemMas B M/c, ompepensercd no Gopmyne

=c-%, rae ¢=1500 M/c — ckopocTb 3Byka B BoIe, f, — 4YacToTa
0

HCITyCKAaeMBIX MMITyJIbcoB (B MI'I[), f — uacToTa OTpaskEHHOTO OT JJHA CUTHAJIA,

peructpupyemas npuéMHukom (B MI'm). Onpenenure HanOO/bLIYI0 BO3MOMKHYIO
4acTOTy OTpa)KEHHOro CHrHanma [, ecld CKOpOCTh MorpyxeHus Oatuckada He

JoJbKHA npeBbiath 12 m/c. OTBer Bhipasute B MI 1.

baiinapka B 10:00 BbllLTa U3 MyHKTa A B MyHKT B, pacnionoxeHHbIN B 15 kM oT A.
[Tpo6biB B myHkTe B 1 yac 20 MuHyT, Galinapka OTHpaBuUiach Ha3al U BEpHYJACh
B MyHKT A B 16:00 Toro e gusa. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTB
Oaiiapku, eciiv U3BECTHO, YTO CKOPOCTH TEUEHHUS PEKH paBHA 2 KM/U.

Ha oTpeske [2;32].

2
. x~+441
Haiinute HanMeHblee 3HaYeHHE PYHKLIHH ) = —————
X

He 3a0yobme nepenecmu 6ce omeemol 8 O1anK omeemog 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 COSX sinx
a) Pevre ypaBueHue 15 =3 5T

. 13n
0) Haiinute BCce KOpHHU 3TOr0 ypaBHEHHS, MPUHAMJIEKAIINE OTPe3Ky | ST; - |

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOpPOHBI
OCHOBaHMS paBHbI 6, a OokoBble p&Opa paBHbl 12. Haiinute nmomanb cedeHus
nUpamMKIbl MJI0CKOCTBIO, Mpoxonsmeii yepe3 Touky C W cepeauHy pedpa MA
napanienbHo npsmoi BD .

Pewure CHUCTEMY HEPABEHCTB

L“z >_2

(x-3)
21x% +3x-12 _

3 2
+6x” +———F——<3.
X +6x ~a

log3—x

)

Okpy:kHOCTH paanycoB 2 M 3 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacaloTCs B

Touke A. I[Ipsimas, mpoxoasias yepe3 TOUKy A, BTOPUYHO MepecekaeT MEHBIIYIO
OKpYXKHOCTh B TOuke B, a Oomburyio — B Touke C. Haiinure miowmans
Tpeyronsuuka BCO,, ecnmu LABO, =30°.

Haiinute Bce 3HaUeHUs @, IPU KaXAOM M3 KOTOPBIX yPABHEHHE

a.x+\/—7—8x—x2 =2a+3

HMEET €MHCTBEHHbBIH KOpPEHb.
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3amyMaHO HEeCKONbKO (He 00s3aTeNbHO pPa3NUYHBIX) HATypallbHBIX YHCeN. DTH

YKcla U UX BCE BO3MOXKHBIE CyMMbI (1O 2, 10 3 U T.1.) BBIMUCHIBAIOT Ha JOCKY B
nopsake HeyOblBaHMA. Eciu kakoe-TO 4MCIO #, BBIMMCAHHOE Ha JAOCKY,
MOBTOPSIETCA HECKOJBKO pa3, TO Ha JOCKE OCTABJSETCA OIHO TAaKOe YUCIO M, a
ocTajibHble YMCIIa, paBHble 7, cTUpatoTes. Hanpumep, ecnu 3axymansl uucia 1, 3,
3, 4, To Ha nocke Oyner 3amucad Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [puBenuTe nmpumep 3a1yMaHHbIX YHCEN, VI KOTOPBIX HA JOCKE OyIeT 3anucaH
Habop 2, 4, 6, 8.

6) CyluecTByeT JId NpUMeEp TaKMX 3aJyMaHHBIX YHCeN, A KOTOPbIX Ha JOCKE
Oyner 3anucan Haoop 1, 3,4,5,6,9,10,11, 12,13, 14, 17, 18, 19, 20, 22?

B) [IpuBenure Bce mpuUMephl 3aayMaHHbIX YMCEN, A8 KOTOPbIX Ha JOCKe OyaeT
3anucal Hatop 9, 10, 11, 19, 20, 21, 22, 30, 31, 32, 33, 41, 42, 43, 52.
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Enunelii rocynapersednslit 3k3amen no MATEMATHUKE

HHCTPYKUMSA N0 BBINOJHEHHIO PAGOTHI

Ha BbINOAHEHHE 3K3aMEHALMOHHOH padoTbl MO MaTeMaTHKe [daércs
3 yaca 55 mMuHyT (235 MuHyT). PaboTa COCTOMT M3 ABYX YacTel, BKIHOYAIOLIMX
B ce0s 20 3ananuit.

Yacte 1 conepxut 14 3ananuit ¢ kpatkum otsetoMm (B1-Bl4) Gasosoro
YPOBHA MO Marepuany Kypca MareMaTtHky. OTBETOM fBISAESTCA UENOE YMCIIO MM
KOHEUHas JecATHYHas ApoOb.

Yacte 2 comepxut 6 Gonee cnoxHbix 3anaHuit (C1-C6) no marepuany
Kypca maTeMaTukd. [Ipy MX BBINOJHEHMH HALO 3amnucarh [OJHOE DELUEHME M
OTBET.

Bce Onanku EI'D 3anonHa0TCS ApKUMH YEPHBIMH HepHHUIamMu. Jlomy ckaercs
MCIIO/1b30BaHME I€EBOMH, KanuUIAPHOM MM NIePEEBOM Py YKH.

[Ipy BBHIMONHEHMM 3aJaHUi Bbl MOXETE€ MONL30BATLCA UEPHOBHUKOM.
Obpaliaem Bawe BHUMaHKeE, UTO 3allMCH B YEPHOBUKE HE Oy oy T yUMTHIBATHECH NPH
OLIEHMBAHHH pabOThI.

CoBeTyeM BBINOJHATh 3a1aHUA B TOM NOPAIKE, B KOTOPOM OHM AaHbl. s
3KOHOMMHM BPEMEHH NPOMNyCKaiTe 3aJaHue, KOTOPOE He yIaETCs BbINOMHHUTE Cpasy,
M TepexoauTe K chneaytowemy. Ecnu mocne BbinofiHeHMs Bcel padoTel y Bac
OCTAHETCH BpeMs, Bbl CMOKETE BEPHYTHCH K NPOITY LUISHHBIM 3a0aHHUAM.

Bannel, nmonyuyeHHele BamM 3a BBIMONHEHHbIE 3afaHMA, CYyMMHpPYROTCH.
[MoctapaiiTech BbIMOMHUTL KaK MOXKHO OOJfblUE 3afaHUi U HaOpaTb HaHOOMblUIEE
KOJIMUECTBO OansIoB.

Kenaem yenexa!

© 2013 depepansHasn cnyxGa no Hagsopy B cepe obpasoBaHua v Hayku Poccuitckon desepauuv
KonviposaHvie He gonyckaercs

Yacre 1

Omgemom Ha 3a0anuna BI-Bl4 o0ondcno 0bimo yenoe YuC1o uin KOHEYHAsA
Odecamuunas opods. Omeem cnedyem 3anucams 6 daaHKk omgemog N | cnpasa
OMm HOMEPA BbINOHACMOZ0 3A0AHUA, HAYUHAA ¢ nepeoil Kiemouku. Kaxncoyio
yugpy, 3HAK MUHYC U 3AHAMYI0 RUWUmMEe 6 OMOENbHOIl Klemoyke
6 coomeemcmeuy ¢ RPUEEOEHnLIMU 6 Onanke oopasyamu. Eounuior usmepenui
RUCAMb HE HYHCHO.

Onna Tabnerka nekapcrsa BecUT 20 MI M coaepUT 5% aKTMBHOIO BEUIECTBA.
Peb&nky B BO3pacTe 10 6 MecaUEB Bpay NponucbiBaeT 0,4 Mr aKkTHBHOTO BELLECTBA
Ha KaXAblA KunorpaMm Beca B CyTKM. CKOMbKO TabNEeTOK ITOro JekapcTsa
crnenyeT Aath peOEHKY B BO3PACTE TPEX MECSLIEB M BECOM 5 KI' B TEUEHHE CYTOK?

Ha nuarpamme nokasaHo pacrpeneneHue BblnnaBkd mMeau B 10 cTpaHax Mupa
(B TeICAYax TOHH) 3a 2006 ron. Cpenu NpeACTaBIEHHBIX CTPaH MepBOe MECTO IO
BhinnaBke mead 3aHumanu CLUA, necatoe mecto — Kazaxcran. Kakoe mecrto
3aHumana Poccus?
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HaitanTe nnowane Tpaneunu, M300paxkEHHON HA PUCYHKE.
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Hezapucumaa skcnepTHas naGoparopud onpenenaer pelTMHT R GBITOBBIX
npubopoe Ha ocHoee Ko3dhuuMeHTa LeHHOCTH, pasroro 0,01 cpeaneii uenn P,
nokazareneifl (yHkuMoHaEHOCTH F, KauectBa (¢ W nuzaitna D . Kaxneit uz
nokasarenell oueHHeaeTcd uenetM yucnoM or O mo 4. HMroroewlii pelTHHr
BLIYHCIIAETCSH 110 QopMytie
R=4(2ZF+20+D)-0,01P.

B Tabnuue AaHbl CpeAHAA LEHA M OLEHKH KaXKIOrC NOKA3arens ANA HECKONBKHX
Monenei newecocoB. OnpeaenHTe HAaMBBRICWHE pelTHHT MNPENCTABIEHHBIX B
Ta0NHUE Moaenek Neliecocor.

Mogene neinecoca | Cpeanss uena | @yuxkuvoHaneHocTh | KauectBo | [uzaidin
A 4700 2 0 1
b 3500 4 0 4
B 4600 2 4 |
I 4500 3 0 1
HaliauTe kopeHs ypasnenua 2° 7 =§.
H
B
B Ttpeyronsuuke ABC AB=BC, AC=16, Beicota CH
paeHa 4. Haiiavre cunyc yrma 4C8.
A C

Haiinnte 3HaueHmne BotpaeHna log 312,5-log, 2,5.

Ha pucynke wsobpamé rpapux dyoxuwwu  p= f(x), onpenengunoii wHa
nureppane (- 5;8). Hailante KOAMUSCTBO TOYEK, B KOTOPBIX MPOH3BONHAN

dyuxunu f(x) paswa 0.
y

CYAR A

NA N

© 2013 depepancHan cny:xGa no Haaaopy B cdepe obpa3oBaHna n Haykn Paconickei Gepepaumn
KonvpoeaHWe He AonycKaeTcn

Oxono koHyca omndcaHa cdepa (ctepa coaepKHT OKPYKHOCTD

B10

B11

B12

B13

B14

OCHOBAHMA KOHYCA W ero eepwmHy). Llenrp cdepsl coenamaer ¢

[EHTPOM OCHOBAHKA KOHyca. Pannyc chepsl pageH 52+/2 . Haiinure '

00pa3y LYK KOHY Ca.

[Tepen Hauanom NEpPROro Typa YEMNHOHATA NO HACTONBHOMY TEHHHCY YYACTHHKOB
pazbHBAIOT HA MTPOBBIE Napbl CAyUaitHbIM 00pazoM ¢ NoMoIILD Kpebui. Beero B
YEeMITHOHATE YYACTBYET 26 CTOPTCMEHOR, CpelH KOTOphIX 17 CropTCMEHOBR W3
Poccun, B tom uncne Henuc IlomsHkun. Haiinmte BEpOATHOCTE TOTG, UYTO B
nepBoM Type Hennc [NonaukuH OyneT urpath ¢ KakHM-JIHOO CNOPTCMEHOM M3
Poccnu.

Haiinume o06bEM  MHOTOTPaHHMKA, BEPLWIMHAMM  KOTOPOTO
apnarores toukn A, B, C, D, E, F, B, npaeunbnoi

WeCTHyronsHoli npusmel  ABCDEFA B\C\D E F|, niomaae
OCHOBaHHA KOTOPOil papHa 6, 4 00KOBOE pedpo paBHO O.

JNoxarop ©Oarnckada, paBHOMEPHO MOTPYKAIOWETOCA BEPTHRATLHO  BHM3,

HCOYCKAeT  YNBTPa3BYKOBBIE HMMYNeCh!  vacToToli 598 MI'n.  Ckopoets

noTpy:keHuss GatMckada, BhIpaNnasMas B M/C, onpenenferca no  dopmyne

v=c~§—+%, roe ¢=1500 Mm/c — ckopocTe 3BYykKa B Boje, f, — dacToTa
0

UCITY CKAeMBIX HMNYA6COE (B MI1), / — wactoTa OTPaKEHHOrO OT AHA CMTHAJIA,

perncTprpyeman npuEmMAadkom (8 MI'w). Onpeaenure HaubONBIYH BOIMOMKHYH
HACTOTY OTPaXEHHOrO CHTHANA [, ecllu CKOpOCTE TIOTpyXeHHs OaTvckaha He

JoJpkHA npeeblware 5 M/c. Oreer Bripazute B Ml 0.

Karep B 10:00 BBIIIEN M3 MyHKT2 A B MYHKT B, pacnonoxeHHsti B 15 kM OT A.
[Tpobeie B nyHkre B 4 yaca, kaTep OTNpaBHICS HA3al M BEPHYINCH B MYHKT A
B 18:00 Toro e aua. Onpenenute (B KM/Y) COOCTBEHHYH CKOPOCTE KaTepa, eciu
M3BECTHO, YTC CKOPOCTE TEUEHUS PEKH PaBHA 2 KM/,

xt+81
X

Haiinure HavMeHblIee 3HaYCHHE yHKLIHH ) = Ha OTpeske [4; 20].

He 308v0pme nepenecmiu 6ce omeeninl 8 bnank omgemog Ne I |
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Yacre 2

Ana 3anucu pewenuil u omeemoé na 3adanua CI-C6 ucnonvsyiime 0aank
omgemog N 2. 3anumiume cuauana Homep @vinoanaemozo 3aoanus (CIl, C2 u
m. 0.), a 3amem nojHOE 000CHOBAHHOE PelieHIE U OMBEM.

—sinx —SINX €082
a) Pewnte ypasuenne 217" =371 .79

N In
6) Hailnute BCe KOPHU 3TOrO ypPaBHEHUS, PHHAIEKALLHE OTPE3KY [—7; 0.

B npaBunbHOM yeTbipéxyronbHoi nupamuae MABCD c sepwunHoi M cTOpPOHBI
OCHOBaHHMs paBHbl 6, a OokoBble pEOpa paBHbl 5. Haliaute nnowane ceueHus
NHUpaMKUIBbl TJIOCKOCTBIO, Mpoxoaswed uepes Touky A W cepeanHy pebpa MC
napannensHo npsmoit BD .

Pelunte cucremy HepaBeHCTB
x+6

(x-4)°
40x2+2x—10S
x-5

>-6

= >

|Og4—x

3 2
X +9x" + 2.

Oxpyxnocty paauycos 2 1 10 ¢ uentpamn O, u O, COOTBETCTBEHHO KacatOoTCs B

Touke A. psmMas, npoxonsiias yepe3 TOUKY A, BTOPHUHO MEPECcEeKaeT MEHbBLIYIO
OKpY)KHOCTb B Touke B, a OGompwyro — B Touke C. Halaute nuowans
Tpeyronenuka BCO,, ecnn LABO, =22,5°.

HalinuTe BCE 3HAUEHHS @, IPH KAXAOM U3 KOTOPBIX YPaBHEHHE

ax+\/—8—6x—x2 =2a+1

MMEET €AMHCTBEHHBII KOPEHB.

© 2013 degepansHas cnyxGa no Haasopy B cchepe obpasoBanna v Hayku Poccuitckon deaepaumv
Konuposanue He ponyckaeTcs

3agymMaHO HECKOJBKO (He 00s3aTeNbHO Pa3fMuHBIX) HATypasbHbIX 4Hced. IDTH

YHMCIa U UX BCE BO3MOXKHbIE CyMMBI (TI0 2, 0 3 M T.O.) BBIMUCBIBAIOT HA AOCKY B
nopsinke HeyObiBaHHsA. EcnoM Kakoe-TO YWCAO #, BbLIMMCAHHOE HAa JOCKY,
MOBTOPAETCH HECKOJBKO pa3, TO Ha AOCKE OCTABASETCS ONHO TaKO€ YMCIO A, a
oCTasibHbIE YMCNa, paBHbIE #, CTHpaloTcs. Hanpumep, ecnu 3aiymadsl yucna 1, 3,
3, 4, To Ha nocke Oyner 3anucaH Habop 1,3,4,5,6,7, 8,10, 11.

a) [1puBenuTe npruMep 3alyMaHHbIX YHCEN, U KOTOPBIX Ha JOCKE OydeT 3anucaH
Hatop 1,2, 3,4, 5, 6.

6) CyluecTByeT /M NMpUMEp TakWX 3alyMaHHbIX UHCEN, IS KOTOPBIX Ha JIOCKe
Oyner 3anucan Hadop 1, 3,4, 5,6,7, 8,9, 14, 15, 16, 17, 18, 19, 20, 22?

B) [IpnBeauTe BCE NpUMEPBI 3a1yMaHHbBIX YMCEN, IUTS KOTOpPbIX Ha Aocke Oyner
3anucad Habop 10, 12, 13, 22, 23, 24, 25, 34, 35, 36, 37, 46, 47, 49, 59.
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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.

(1] .
B1 | Opgna TaGnerka jekapcTtBa BecUT 20 M M COAEPKHUT 5% akTHBHOIO BelleCTBA

PeGénky B Bo3pacTe 10 6 MeCALEB Bpay NPOMUCHIBAET | MI' aKTUBHOIO BELLECTBA
Ha Kaxabll KuiorpamMMm Beca B CyTKH. CKOJIBKO TaOJIETOK 3TOro JiekapcTBa
crefyeT naThb peOEHKY B BO3pacTe YeThIpEX MecslEeB M BECOM 7 KI' B TeUeHHE
CYTOK?

Ha numarpamMe nokasaHo pacnpenejeHde BbiMJaBkM Mend B 10 cTpaHax Mmupa

(B ThIcAuax TOHH) 3a 2006 ron. Cpeau mpeacTaBieHHbIX CTpaH MEPBOE MECTO MO

BeimiaBke Menu 3anuManu CLIIA, nmecatoe mecto — Kazaxcran. Kakoe mecto
3aHUMalna ABCTpanus?
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HezaBucumas oskcmeprHas ja0oparopus Onpenesnser peuTHHr R ObITOBBIX
npubOpoB Ha OCHOBE KOd(duLIMeHTa LIeHHOCTH, paBHoro 0,01 cpeaHeii ueHsl P,
nokaszareneil pyHKIMOHANBHOCTH [, kadectBa O W nusaiiHa D . Kaxnabli u3
nokasareneil oueHuBaercs uenbiM uyuciaoM oT 0 mo 4. HTOroBblii peHTHHT
BBIYUCIISIETCS 110 popMyJie
R=4(2F +20+ D)-0,01P.

B Ta6J'[I/I].le JaHbl CPECAHAA LEHA U OLCHKH Ka)XOOTo ToKasaTeiid Aid HECKOJIbKUX
MoJenel  NeKTpUUeckUx MscopyOok. Ompenenure HaMBBICIUMM  peHTHHT
NpeACTaBIEHHBIX B TAONULE MOENel SMeKTPUUECKUX MACOPYOOK.

Monens msicopyOku | Cpennsis neHa | @ynkuuonaneHocTh | KauectBo | [ln3aiin
A 3600 2 4 0
b 3900 2 0 1
B 4100 1 4 4
r 3700 3 4 3
Haitzure kopeHb ypasherns 4~ =64 %
C

B Tpeyronbiuke ABC AC=BC, AB=10, Boicora AH
pasHa 3. Haiinure cunyc yrna BAC.

Haitute 3Hauenue Beipakenus log, 96 —log, 1,5.

Ha pucynke wuzobpaxéH rpadpuk ¢yHkumu y=f (x), onpenenéHHON Ha
unreppane (—3;8). Haiimure KomMuecTBO TOUEK, B KOTOPBIX MPOU3BOAHAs
dynkunm f(x) pasna 0.

y
[ |

y=fx)
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMSI KOHyca M €ro BepuiMHy). LleHTp cdepsl coBmamaeTr c

LEHTPOM OCHOBaHHs KoHyca. Pamuyc cdepbl paBeH 23+/2 . Haiture v
00pazy1oly o KOHyca.

[lepen HayanoM MepBOro Typa YeMNUOHaTa MO OaAMUHTOHY YYacTHHUKOB
pa3dMBaIOT Ha UIPOBbIE Maphbl cay4aiHbIM 00pa3oM ¢ MOMOIIBIO Kpebus. Beero B
YeMMHUOHaTe yyacTBYeT 76 OaAMHUHTOHUCTOB, CPEAU KOTOPBIX 16 CIOPTCMEHOB U3
Poccun, B Tom uncne Urops Yaes. Haligute BEpOATHOCTB TOTO, YTO B IEPBOM Type
Hrops Yaep OyneT urpath ¢ KakuM-1160 6aAMHMHTOHKCTOM U3 Poccuu.

Haiinute o00BEM MHOrorpaHHMKa, BepLIMHAMHU KOTOPOTO
apnmores touku A, B, C, D, E, F, D, npaBuibHOH

wecTuyronsHolt npusmel ABCDEFA B\C\D,E F,, nnowans

OCHOBaHHUS KOTOpOH paBHa 3, a 6okoBoe pedpo paBHO 9.

Jlokatop ©GaTuckada, pPaBHOMEpPHO TMOrPY’KAlOLIErocss BEPTHKANbHO BHU3,
UCITyCKAaeT  YJIbTPa3BYKOBblE MMILyJIbCbl  4acToToit 299 MI'm.  CkopocTb
norpyxenus OaTuckada, BblpaxkaemMas B M/c, ompepensercd no Gopmyne
f=fo
cr—,
S+ 1

HCITyCKAaeMBIX MMITyJIbcoB (B MI'I[), f — uacToTa OTpaskEHHOTO OT JJHA CUTHAJIA,

rae ¢=1500 M/c — ckopocTb 3Byka B BoIe, f, — 4YacToTa

peructpupyemas npuéMHukom (B MI'm). Onpenenure HanOO/bLIYI0 BO3MOMKHYIO
4acTOTy OTpa)KEHHOro CHrHanma [, ecld CKOpOCTh MorpyxeHus Oatuckada He

JIOJKHA mpeBbIaTh 5 M/c. OTBeT Bhipazute B MI11.

Jlonka B 8:00 BbILLIA U3 MyHKTa A B MyHKT B, pacnonoxeHHsldl B 15 kM 0T A.
[Tpo6riB B myHkTe B 2 yaca, loaka oTrnpaBUNach Ha3al W BepHyJach B MyHKT A
B 20:00 Toro »xe ans. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTB JIOJKH, €CIH
U3BECTHO, YTO CKOPOCTb TEYEHHS PEKH PaBHA 2 KM/4.

Haiinute HanMmeHblee 3HaYeHue GYHKLUH y =

2
X +484 orpeske [2;33].
x

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.

sinx sinx o—cosx
a) Pewre ypaBHenuwe 107~ =277 -5 .

. 5w
0) HaiinuTe Bce KOPHHU 9TOTr0 ypaBHEHMUs1, MPUHAJIEIKAINE OTPE3KY [— = -m.

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOpPOHBI
OCHOBaHMs paBHbI 3, a OokoBble p&Opa paBHbl 8. Haligute miowans cedeHus
nUpamMKIbl TUIOCKOCTBIO, MPOXoAasduiei yepe3 Touky B u cepeauHy pedpa MD
napauiensHo npsmoid AC .

Pewmure CHUCTEMY HEPABEHCTB
_x+4 o
10 —
(x-5)
2
50x" +x-7 <

3 2
+8x" +————<1.
X X ~—7

log_,

)

Okpy:kHOCTH paanycoB 3 u 5 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacalOTCs B

Touke A.IlpsMas, npoxoasimas yepes TOUKy A, BTOPUYHO MepecekacT MEHbIIYI0
OKpY»HOCTb B TOuke B, a Oonbwyto — B Touke C. Haiigure momans
Tpeyronsuuka BCO,, ecimu LABO, =15°.

Haiinute Bce 3HaUeHUs @, IPU KaXAOM M3 KOTOPBIX yPABHEHHE

ax+\/3—2x—x2 =4a+?2

HWMEET €AMHCTBEHHBIN KOPCHb.
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3amyMaHO HEeCKONbKO (He 00s3aTeNbHO pPa3NUYHBIX) HATypallbHBIX YHCeN. DTH

YKcla U UX BCE BO3MOXKHBIE CyMMbI (1O 2, 10 3 U T.1.) BBIMUCHIBAIOT Ha JOCKY B
nopsinke HeyObiBaHWs. Eciu  kakoe-TO 4YMCIO #, BbIIMCAaHHOE Ha JOCKY,
MOBTOPSIETCA HECKOJBKO pa3, TO Ha JOCKE OCTABISAETCH OIHO TAaKOE YMCIO M, a
ocTalibHbIC YKCIIa, paBHble 7, cTHpatoTcs. HanpumMep, ecnu 3amymansl yucia 1, 3,
3, 4, To Ha nocke Oyner 3amucad Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [puBenuTe nmpumep 3a1yMaHHbIX YHCEN, VI KOTOPBIX HA JOCKE OyIeT 3anucaH
Habop 1,2,3,4,5,6,7.

6) CywecTByeT JiId NpUMep TaKUX 3alyMaHHbIX UYHCEN, A8 KOTOPBIX Ha JOCKe
Oyner 3anucan Haoop 1, 3,4,6,7,8,10,11, 12,13, 15, 16, 17, 19, 20, 22?

B) [IpuBenuTe BCE MpUMEpPHI 3alyMaHHbIX YMCeN, A8 KOTOPbIX Ha Jocke Oyner
3anucaH Habtop 7, 9, 11, 14, 16, 18, 20, 21, 23, 25, 27, 30, 32, 34, 41.



EAVHBIN rocyfapCTBEHHbIN 3k3ameH, 2013 . MATEMATUKA 1/3

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.

(1] .
B1 | Opna TaGnerka jekapcTtBa BecUT 20 Mr U coaepKMT 9% akTHBHOIO BellEeCTBaA

PeGénky B Bo3pacTe 10 6 MecsAUEeB Bpay NPONMCHIBAET 1,35 MI' aKTUBHOIO
BELIECTBA Ha KaKIbli KuiorpaMm Beca B CyTkM. CKOJNIBKO TabJETOK 3TOro
JeKapcTBa CleqyeT OaTh peOSHKY B BO3PACTe UETHIPEX MecsleB U BECOM 8 KT B
TEYEHHE CyTOK?

Ha numarpamMe nokasaHo pacnpenejieHde BbIMJaBkM Mend B 11 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2006 ron. Cpeau mpeacTaBieHHbIX CTpaH MEPBOE MECTO MO
BbIJIaBKe Menu 3aHumana [lamya— Hoas ['BuHes, oaMHHamuaroe MecTo —
HNuaus. Kakoe mecto 3anuman Jlaoc?
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HezaBucumas oskcmeprHas ja0oparopus Onpenesnser peuTHHr R ObITOBBIX
npubOpoB Ha OCHOBE KOd(duLIMeHTa LIeHHOCTH, paBHoro 0,01 cpeaHeii ueHsl P,
nokaszareneil pyHKIMOHANBHOCTH [, kadectBa O W nusaiiHa D . Kaxnabli u3
nokasareneil oueHuBaercs uenbiM uyuciaoM oT 0 mo 4. HTOroBblii peHTHHT
BBIYUCIISIETCS 110 popMyJie
R=4(2F +20+ D)-0,01P.

B Ta6.]'[]/l].le JaHbl CPECAHAA LEHA U OLCHKH Ka)XOOTo ToKasaTeiid Aid HECKOJIbKUX
moznenelt BadenbHUL. OmpenenuTe HaWBBICLIMHA PEHTHHI NPENCTaBICHHBIX B
Tabnune Mozene BadebHULL.

Mopens BadenbHulbl | Cpennsisi ieHa | @yHkunoHanbHoCTh | KauectBo | JlM3aiin
A 4100 3 2 4
b 4700 0 2 2
B 5500 3 1 1
r 5400 0 2 0

Haitzure kopeHb ypasHerus 4 =64.

B tpeyronbuuke ABC AB=BC, AC =14, Bbicota CH
paBHa 7. Haiinute cunyc yrma ACB .

Haiinure 3nauenue Boipaxenus log, 135 —log, 3,75.

Ha pucynke usoOpaxéH rpapuk ¢yukunn y= f(x), onpenenéuuoil Ha
untepsane (—5;9). Halinure KOMMYeCTBO TOYEK, B KOTOPBIX MPOU3BOAHAS
dyskumn f(x) pasHa 0.

y
[
VARG VAN
N [T\
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMSI KOHyca M €ro BepuiMHy). LleHTp cdepsl coBmamaeTr c

B10

B11

B12

B13

B14

LEHTPOM OCHOBaHHs KOHyca. Paanyc cepsl paBeH 5142 . Haiiure v
00pazy1oly o KOHyca.

[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
apasorca Ttouku A, B, C, D, E, F, D, npasunsHoi

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

OCHOBaHHUS KOTOpOIi paBHa 8, a 60koBoe pedpo paBHO 6.

Jlokatop Oaruckada, paBHOMEPHO MOTPYIKAIOIIEroCs BEPTHKAIBHO BHHU3,

HCIMyCKaeT yNnbTpa3ByKOBblE HMIyJbChl  yactorol 558 MI'm.  CkopocTh

norpykeHusi Oaruckada, Bblpaxkaemas B M/c, ompenensercs mno ¢dopmyJie

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

UCIyCKaeMBIX HMITyJbcoB (B MI'), f — yacToTa OTpakEHHOro OT JHA CHIHala,

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

JoJkHa TIpeBbImars 12 m/c. OTBeT BhIpasute B MI'w.

Baiinapka B 10:00 BbllIa U3 MyHKTa A B MyHKT B, pacnonoxeHHblH B 15 kM oT A.

[Tpo6biB B myHkTe B 1 yac 20 MuHyT, Galinapka OTHpaBUIach Ha3al U BEpHYJIaCh
B MyHKT A B 18:00 Toro »xe aHs. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTB
6aiinapku, eciii U3BECTHO, YTO CKOPOCTh TEUEHHUs PEKH paBHa 3 KM/u.

Haiinute Haubospliee 3HaYeHHEe QYHKUUHN y =

2
xTJFZS Ha otpeske [—12;-1].

He 3a0y0bme nepenecmu 6ce omeemol 8 O1aHK omeemog 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 COSX o —sinx
a) Pemvre ypaBHenue 14 =2 -7 .

. s
©6) Haiimite BCce KOPHH 3TOTO ypaBHEHHsI, PUHATEKAIINE OTPE3KY [3; Zn} .

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOpPOHBI
OCHOBaHMs paBHbI 4, a OokoBble p&Opa paBHbl 8. Haligute miowmans cedeHus
nUpamMKIbl TUIOCKOCTBIO, MPOXoAasduiei yepe3 Touky B u cepeauHy pedpa MD
napauiensHo npsmoid AC .

Peiure CHUCTEMY HEPABEHCTB

3
log _xLZ—S,
(a7
2
x3+6x2+40x +3x—24£3‘

x-8

Okpy:KHOCTH paanycoB 5 u 8 ¢ ueHTpamu O; U O, COOTBETCTBEHHO KacalOTCs B

Touke A.IlpsMas, npoxoasimas yepes TOUKy A, BTOPUYHO MepecekacT MEHbIIYI0
OKpY»HOCTb B TOuke B, a Oonbwyto — B Touke C. Haiigure momans
Tpeyronsuuka BCO,, ecimu LABO, =15°.

Haiinute Bce 3HaUeHUs @, IPU KaXAOM M3 KOTOPBIX yPABHEHHE

ax+\/—3—4x—x2 =3a+1

HMEET €MHCTBEHHbBIH KOpPEHb.

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

3amyMaHO HEeCKONbKO (He 00s3aTeNbHO pPa3NUYHBIX) HATypallbHBIX YHCeN. DTH

YKcla U UX BCE BO3MOXKHBIE CyMMbI (1O 2, 10 3 U T.1.) BBIMUCHIBAIOT Ha JOCKY B
nopsake HeyOblBaHMA. Eciu kakoe-TO 4MCIO #, BBIMMCAHHOE Ha JAOCKY,
MOBTOPSIETCA HECKOJBKO pa3, TO Ha JOCKE OCTABISAETCH OIHO TAaKOE YMCIO M, a
ocTajibHble YMCIIa, paBHble 7, cTUpatoTes. Hanpumep, ecnu 3axymansl uucia 1, 3,
3, 4, To Ha nocke Oyner 3amucad Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [puBenuTe nmpumep 3a1yMaHHbIX YHCEN, VI KOTOPBIX HA JOCKE OyIeT 3anucaH
Habop 1,2,3,4,5,6,7, 8.

6) CyluecTByeT JId NpUMeEp TaKMX 3aJyMaHHBIX YHCeN, A KOTOPbIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4,5,7,9,10, 11, 12,13, 14, 16, 18, 19, 20, 22?

B) [IpuBenure Bce mpuUMephl 3aayMaHHbIX YMCEN, A8 KOTOPbIX Ha JOCKe OyaeT
3anucaH Habop 5, 6, 8, 10, 11, 13, 14, 15, 16, 18, 19, 21, 23, 24, 29.
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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
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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.

OpnHa Tabnerka nekapctBa BecuT 20 Mr U coaepkuT 9% aKTHBHOIO BELIECTBA.

Pe6&nky B BO3pacTe n0 6 MecsiueB Bpay mnpomnuckiBaeT 1,35 Mr akTUBHOTO
BEILECTBA HA KaXIbI KUIOTpaMM Beca B CyTKH. CKOJNBKO TabJETOK 3TOro
JIEKapCTBa ClleAyeT NaThb PeOEHKY B BO3pAcTe UETHIPEX MECALEB U BECOM 8 KI' B
TEUEHHUE CyTOK?

Ha nuarpamMe nokasaHo pacnpeiefcHUe BblMJIaBkM Meau B 10 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2006 ron. Cpeau mpencTaBleHHbIX CTpaH MEPBOE MECTO MO
BbiraBke Meau 3aHumanu CLUA, necsatoe mecto — Kazaxcran. Kakoe mecto
3aHUMana ABcTpanus?
1400
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Haiiaure niowmans Tpaneuuu, H300paxxEHHON Ha PUCYHKE.
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HezaBucumas oskcmeprHas ja0oparopus Onpenesnser peuTHHr R ObITOBBIX
npubOpoB Ha OCHOBE KOd(duLIMeHTa LIeHHOCTH, paBHoro 0,01 cpeaHeii ueHsl P,
nokaszareneil pyHKIMOHANBHOCTH [, kadectBa O W nusaiiHa D . Kaxnabli u3
nokasareneil oueHuBaercs wLenabiM yvcaomM oT 0 ngo 4. HtoroBelid pedTHHT
BBIYUCIISIETCS 110 popMyJie
R=4(2F +20+ D)-0,01P.

B Ta6.]'[l/l].le JaHbl CPECAHAA LEHA U OLCHKH Ka)XOOTo ToKasaTeiid Aid HECKOJIbKUX
Mojeneil  3NMeKTpuYeckux 4YaiiHukoB. OrmnpenenuTe HaMBBICIIMA  peHTHHT
NPEICTABIEHHBIX B TA0IULIE MOJEIEH 3MEKTPUIECKUX YaliHUKOB.

Mopnens uaiinuka | CpenHsis ueHa | @ynkuuonansHocTh | Kauectro | Jluzaiin
A 4000 1 0 0
b 4500 4 3 0
B 4400 2 3 0
r 4200 2 3 4

Haitzure kopeHb ypasHerus 4 =64.

B Tpeyronsuuke ABC AB=BC, AC =15, Bboicora CH
paBHa 6. Haiinute cunyc yrma ACB .

Haiinure 3nauenue Boipaxenus log, 135 —log, 3,75.

Ha pucynke usoOpaxéH rpapuk ¢yukunn y= f(x), onpenenéuuoil Ha
UHTEpBaJe (—5;8). Halinute KOmM4ecTBO TOUEK, B KOTOPBIX MPOU3BOJHAS
dyskumn f(x) pasHa 0.

y

-5 0 1 8 x

a ]/ N

\/ \
1)—
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMSI KOHyca M €ro BepuiMHy). LleHTp cdepsl coBmamaeTr c

LEHTPOM OCHOBaHHs KoHyca. Pamuyc cdepbl paBeH 26+/2 . Haitaure v
00pazy1oly o KOHyca.

[Tepen HayanoM nepBoro Typa 4eMMUOHaTa MO LaxMaTaM Y4acTHUKOB pa3OUBaIOT
Ha UTPOBbIE Maph! CIydaiiHbIM 00pPa3oM ¢ NOMOILBIO kpedus. Beero B ueMnuoHare
y4yacTByeT 26 LIaxMaTHCTOB, CPeAM KOTOPBIX 5 crnopTcMeHoB M3 Poccuu, B TOM
yucae Kupunn YepHoyco. Haiinure BepoSTHOCTb TOro, 4Tto B MEPBOM Type
Kupunn YepHoycoB Oy et urpaTh ¢ KakuM-1100 maxmMaTucToM u3 Poccun.

Haiingute o00BEM  MHOrorpaHHHWKa, BepUIMHAMH  KOTOPOro
apnsmores toukn D, A, B, C,, D,, E,, F| npaBunsHoi

wecTuyronsHolt npusmel ABCDEFA B\C\D,E F,, nnowans

OCHOBaHUS KOTOpO# paBHa 12, a 6okoBoe pedpo paBHO 2.

Jlokatop ©GaTuckada, pPaBHOMEpPHO TMOrPY’KAlOLIErocss BEPTHKANbHO BHU3,
UCITyCKAaeT  YJIbTPa3BYKOBblE MMILyJIbCbl  4acToToit 299 MI'm.  CkopocTb
norpyxenus OaTuckada, BblpaxkaemMas B M/c, ompepensercd no Gopmyne
f=fo
cr—,
S+ 1

HCITyCKAaeMBIX MMITyJIbcoB (B MI'I[), f — uacToTa OTpaskEHHOTO OT JJHA CUTHAJIA,

rae ¢=1500 M/c — ckopocTb 3Byka B BoIe, f, — 4YacToTa

peructpupyemas npuéMHukom (B MI'm). Onpenenure HanOO/bLIYI0 BO3MOMKHYIO
4acTOTy OTpa)KEHHOro CHrHanma [, ecld CKOpOCTh MorpyxeHus Oatuckada He

JIOJKHA mpeBbIaTh 5 M/c. OTBeT Bhipazute B MI11.

Katep B 10:00 Bblmen u3 nyHkra A B MyHKT B, pacnonoxenHsiii B 15 km oT A.
[Tpo6riB B myHkTe B 4 yaca, karep oTnpaBuiCs Ha3ad U BEPHYJCH B MyHKT A
B 18:00 Toro ke ans. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTb KaTepa, ecii
W3BECTHO, YTO CKOPOCTh TEUEHUS PEKH paBHa 2 KM/U.

2
Haiinure Hanbombiuee 3HaYeHHe PyHKIMH Y = X +9 Ha OTpe3Ke [— 11; - 1].
X

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.

sinx sinx  ,cosx
a) Peure ypaBHenue 127~ =377 .47,

. n
0) HaiinuTe Bce KOPHHU 9TOTr0 ypaBHEHMUs1, MPUHAJIEIKAINE OTPE3KY [2n; 7}

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOpPOHBI
OCHOBaHHMs paBHbI 15, a OokoBble p&Opa paBHbl 16. Halimure miouaas cedeHus
nUpamMKIbl TUIOCKOCTBIO, Mpoxoaduiei yepe3 Touky D u cepenuHy pebpa MB
napauiensHo npsmoid AC .

Pewure CHUCTEMY HEPABEHCTB

L66 >_6

(x=4)

40x> +2x-10 _
x=5 B

log4—x

)

3 2
X +9x" + 2.

Okpy:kHOCTH paanycoB 3 u 9 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacalOTCs B

Touke A. I[Ipsimas, mpoxoasias yepe3 TOUKy A, BTOPUYHO MepecekaeT MEHBIIYIO
OKpYXKHOCTh B TOuke B, a Oomburyio — B Touke C. Haiinure miowmans
Tpeyronsuuka BCO,, ecnmu LABO, =30°.

Haiinute Bce 3HaUeHUs @, IPU KaXAOM M3 KOTOPBIX yPABHEHHE

ax+\/3—2x—x2 =4a+?2

HWMEET €AMHCTBEHHBIN KOPCHb.
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3amyMaHO HEeCKONbKO (He 00s3aTeNbHO pPa3NUYHBIX) HATypallbHBIX YHCeN. DTH

YKcla U UX BCE BO3MOXKHBIE CyMMbI (1O 2, 10 3 U T.1.) BBIMUCHIBAIOT Ha JOCKY B
nopsake HeyOblBaHMA. Eciu kakoe-TO 4MCIO #, BBIMMCAHHOE Ha JAOCKY,
MOBTOPSIETCA HECKOJBKO pa3, TO Ha JOCKE OCTABJSETCA OIHO TAaKOe YUCIO M, a
ocTajibHble YMCIIa, paBHble 7, cTUpatoTes. Hanpumep, ecnu 3axymansl uucia 1, 3,
3, 4, To Ha nocke Oyner 3amucad Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [puBenuTe nmpumep 3a1yMaHHbIX YHCEN, VI KOTOPBIX HA JOCKE OyIeT 3anucaH
Habop 1,2,3,4,5.

6) CyluecTByeT JId NpUMeEp TaKMX 3aJyMaHHBIX YHCeN, A KOTOPbIX Ha JOCKE
Oyner 3anucan Haoop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBenure Bce mpuUMephl 3aayMaHHbIX YMCEN, A8 KOTOPbIX Ha JOCKe OyaeT
3anucaH Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.
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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.

(1] .
B1 | Ongna TaGnerka jekapcTtBa BecUT 30 M M COAEPKUT 5% aKkTHBHOIO BellECTBA

PeGénky B Bo3pacte n0o 6 MecsaueB Bpau nponuceiBaeT 0,75 MI aKTUBHOIO
BELIECTBA Ha KaKIbli KuiorpaMm Beca B CyTkM. CKOJNIBKO TabJETOK 3TOro
JeKapcTBa clefyeT AaTh peGEHKY B BO3pacTe MATH MeCAleB M BecoM 8 KI' B
TEYEHHE CYyTOK?

Ha numarpamMe nokasaHo pacnpenejieHde BbIMJaBkM Mend B 11 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2006 ron. Cpeau mpeacTaBieHHbIX CTpaH MEPBOE MECTO MO
BblIUIaBKe Meau 3aHuMana [lamya—Hoas ['BuHes, oAMHHagLAaTOE MECTO —
HNuaus. Kakoe mecto 3anumana bpazunus?

200 17—
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HezaBucumas oskcmeprHas ja0oparopus Onpenesnser peuTHHr R ObITOBBIX
npubOpoB Ha OCHOBE KOd(duLIMeHTa LIeHHOCTH, paBHoro 0,01 cpeaHeii ueHsl P,
nokaszareneil pyHKIMOHANBHOCTH [, kadectBa O W nusaiiHa D . Kaxnabli u3
nokasareneil oueHuBaercs uenbiM uyuciaoM oT 0 mo 4. HTOroBblii peHTHHT
BBIYUCIISIETCS 110 popMyJie
R=4(2F +20+ D)-0,01P.

B Ta6J'[I/I].Ie JaHbl CPECAHAA LEHA U OLCHKH Ka)XOOTo ToKasaTeiid Aid HECKOJIbKUX
Mozaenelt ToctepoB. OrmnpeaenuTe HaMBBICIIMI PEHTHHI MNpPEACTaBIEHHbIX B
Tabnuue Mozaenel TOCTEPOB.

Mogens TocTepa Cpennsis uena | ®ynkunonaneHocTh | KauectBo | [luzaiin
A 5500 0 0 4
b 5400 0 1 2
B 4800 4 4 1
r 6000 4 4 1

Haiinute kopeHb ypasHenns 2 " =8.

B Tpeyronsuuke ABC AB=BC, AC =15, Bboicora CH
paBHa 6. Haiinute cunyc yrma ACB .

Haiinure 3nauenue Boipaxenus log, 45—1log, 7,5.

Ha pucynke usoOpaxéH rpapuk ¢yukunn y= f(x), onpenenéuuoil Ha
UHTEpBase (—10;3). HaiinuTe KOMMUECTBO TOYEK, B KOTOPHIX TPOW3BOJHAS
dyskumn f(x) pasHa 0.

L1 | g
y=f0/ N\ |/
VARL\EP
-10 0] 1 3 x
A NP

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

Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMSI KOHyca M €ro BepuiMHy). LleHTp cdepsl coBmamaeTr c

B10

B11

B12

B13

B14

LEHTPOM OCHOBaHHs KoHyca. Pamuyc cdepbl paBeH 26+/2 . Haitaure v
00pazy1oly o KOHyca.

[Tepen HavyanoM nepBoro Typa 4YeMMHUOHATA MO axMaTaM y4acTHUKOB pa3OHBaIOT
Ha UTPOBbIE Maph! CIydaiiHbIM 00pPa3oM ¢ NOMOILBIO kpedus. Beero B ueMnuoHare
ydacTByeT 46 11axmMaTHCTOB, cpeau KoTopbix 10 cmoprcMeHoB u3 Poccun, B ToM
uucne Jmutpuii TocHuH. Haiimute BepOATHOCTH TOro, YTO B NEPBOM Type
Jmutpuii TocHUH Oy IeT UrpaTh ¢ KAKUM-IMO0 LIaxMaTUCTOM u3 Poccuu.

Haiinute o00BEM MHOrorpaHHMKa, BepLIMHAMHU KOTOPOTO
apnmores touku A, B, C, D, E, F, D, npaBuibHOH

wecTuyronsHolt npusmel ABCDEFA B\C\D,E F,, nnowans

OCHOBAHHUS KOTOpOH paBHa 5, a 6okoBoe pedpo paBHO 9.

Jlokatop ©Oatuckada, pPaBHOMEPHO TMOTPYKAIOLIEroCs BEPTHKAIbHO BHU3,

UCITyCKAaeT  yJIbTPa3ByKOBble MMILyJbCbl  4acToToii 186 MI'm.  CkopocTb

norpyxenus OaTuckada, BblpaxkaemMas B M/c, ompepensercd no Gopmyne

=c-%, rae ¢=1500 M/c — ckopocTb 3Byka B BoIe, f, — 4YacToTa
0

HCITyCKAaeMBIX MMITyJIbcoB (B MI'I[), f — uacToTa OTpaskEHHOTO OT JJHA CUTHAJIA,

peructpupyemas npuéMHukom (B MI'm). Onpenenure HanOO/bLIYI0 BO3MOMKHYIO
4acTOTy OTpa)KEHHOro CHrHanma [, ecld CKOpOCTh MorpyxeHus Oatuckada He

JoJbKHA npeBbiath 12 m/c. OTBer Bhipasute B MI 1.

Baiinapka B 9:00 BbllLIa U3 MyHKTa A B MyHKT B, pacnonoxeHHslil B 15 kM oT A.
[TpoObiB B myHkre B 45 wmuHyTt, Oaiimapka oTnpaBujiach Ha3aq W BEpHYJach
B MyHKT A B 16:00 Toro e gusa. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTB
Galinapku, eciiv U3BECTHO, UTO CKOPOCTh TEUEHHUs PeKH paBHa 1 Km/u.

2
Haiinure Hanbombiuee 3HaYeHHe PyHKIMH Y = X +9 Ha OTpe3Ke [— 11; - 1].
X

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.

cos X COSX o —sinx
a) Pevre ypaBHeHue 20 =4""".5 .

. o1
6) HaiinuTe Bce KOPHU 3TOTO ypaBHEHHUS, TPUHAIEKALINE OTPE3KY [— 7; -3m|.

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOpPOHBI
OCHOBaHHMs paBHbI 15, a OokoBble p&Opa paBHbl 16. Halimure miouaas cedeHus
nUpamMKIbl TUIOCKOCTBIO, Mpoxoaduiei yepe3 Touky D u cepenuHy pebpa MB
napauiensHo npsmoid AC .

Peiure CHUCTEMY HEPABEHCTB

logs_, x+7 >_4,

(x-3)"
2
x3+8x2+18x +5x—15§5‘
x-3

Okpy:kHOCTH paanycoB 3 u 9 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacalOTCs B

Touke A. I[Ipsimas, mpoxoasias yepe3 TOUKy A, BTOPUYHO MepecekaeT MEHBIIYIO
OKpYXKHOCTh B TOuke B, a Oomburyio — B Touke C. Haiinure miowmans
Tpeyronsuuka BCO,, ecnmu LABO, =30°.

Haiinute Bce 3HaUeHUs @, IPU KaXAOM M3 KOTOPBIX yPABHEHHE

ax+y-27-12x—x> =7a+3

HMEET €MHCTBEHHbBIH KOpPEHb.
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3amyMaHO HEeCKONbKO (He 00s3aTeNbHO pPa3NUYHBIX) HATypallbHBIX YHCeN. DTH

YKcla U UX BCE BO3MOXKHBIE CyMMbI (1O 2, 10 3 U T.1.) BBIMUCHIBAIOT Ha JOCKY B
nopsake HeyOblBaHMA. Eciu kakoe-TO 4MCIO #, BBIMMCAHHOE Ha JAOCKY,
MOBTOPSIETCA HECKOJBKO pa3, TO Ha JOCKE OCTABISAETCH OIHO TAaKOE YMCIO M, a
ocTajibHble YMCIIa, paBHble 7, cTUpatoTes. Hanpumep, ecnu 3axymansl uucia 1, 3,
3, 4, To Ha nocke Oyner 3amucad Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [puBenuTe nmpumep 3a1yMaHHbIX YHCEN, VI KOTOPBIX HA JOCKE OyIeT 3anucaH
Habop 1,2,3,4,5.

6) CyluecTByeT JId NpUMeEp TaKMX 3aJyMaHHBIX YHCeN, A KOTOPbIX Ha JOCKE
Oyner 3anucan Haoop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBenure Bce mpuUMephl 3aayMaHHbIX YMCEN, A8 KOTOPbIX Ha JOCKe OyaeT
3anucaH Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.
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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.

(1] .
B1 | Ongna TaGnerka jekapcTtBa BecUT 40 Mr U coaepKMT 5% akTHBHOIO BellEeCTBA

PeGénky B Bo3pacTe 10 6 MecsAUEB Bpay NPONMCHIBAET 1,25 MI' aKTUBHOIO
BELIECTBA Ha KaKIbli KuiorpaMm Beca B CyTkM. CKOJNIBKO TabJETOK 3TOro
JeKapcTBa ClemyeT AaTh peO&HKY B Bo3pacTe TPEX MecAeB M BECOM § KI' B
TEYEHHE CyTOK?

Ha auarpamme moka3aHo pacrpenesneHHe BbIIIaBKM Meau B 11 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2006 ron. Cpeau mpeacTaBieHHbIX CTpaH MEPBOE MECTO MO
BbIJIaBKe Menu 3aHumana [lamya— Hoas ['BuHes, oaMHHamuaroe MecTo —
Huausa. Kakoe mecto 3anuMana Monrous?
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HezaBucumas oskcmeprHas ja0oparopus Onpenesnser peuTHHr R ObITOBBIX
npubOpoB Ha OCHOBE KOd(duLIMeHTa LIeHHOCTH, paBHoro 0,01 cpeaHeii ueHsl P,
nokaszareneil pyHKIMOHANBHOCTH [, kadectBa O W nusaiiHa D . Kaxnabli u3
nokasareneil oueHuBaercs uenbiM uyuciaoM oT 0 mo 4. HTOroBblii peHTHHT
BBIYUCIISIETCS 110 popMyJie
R=4(2F +20+ D)-0,01P.

B Ta6.]'[]/l].le JaHbl CPECAHAA LEHA U OLCHKH Ka)XOOTo ToKasaTeiid Aid HECKOJIbKUX
Mojenel IneKTpuueckux OneHaepoB. Onpenenure HauUBBICIUMH  pEHTHHT
NpeACTaBIEeHHbIX B TaOnuLEe MO/ENel 3NMeKTPUUECKUX OJeHIEpOoB.

Mopnens 6nennepa | Cpennss ueHa | @ynkunonaneHocTh | KauectBo | [Iu3aiin
A 5400 4 2 4
b 3600 3 0 4
B 4200 1 2 3
r 4800 3 4 2

HaiinuTe kopeHb ypaBHEeHUs 47 =g,

B Tpeyronshuke ABC AB=BC, AC=2, Bbeicora CH
paBHa 1. Haiinure cunyc yrna ACB.

Haiinute 3Hauenue BoipakeHus log, 24 —log, 0,75.

Ha pucyHke wuzobpaxéH rpaduk ¢yHkumu y=f (x), onpenenéHHON Ha
unreppane (—6;5). Hailaure KomM4ecTBO TOYEK, B KOTOPBIX MPOU3BOAHAs
dynkumu f(x) pasna 0.

Yy
[ |
\ VAR
\/ 1 \ P!
-6 0 1 5 x
id \ [/
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMSI KOHyca M €ro BepuiMHy). LleHTp cdepsl coBmamaeTr c

B10

B11

B12

B13

B14

LEHTPOM OCHOBaHHs KoHyca. Pamuyc cdepbl paBeH 32+/2 . Haiinure v
00pazy1oly o KOHyca.

[Tepen HayanoM nepBoro Typa 4eMMUOHaTa MO LaxMaTaM Y4acTHUKOB pa3OUBaIOT
Ha UTPOBbIE Maph! CIydaiiHbIM 00pPa3oM ¢ NOMOILBIO kpedus. Beero B ueMnuoHare
y4yacTByeT 26 LIaxMaTHCTOB, CPeAM KOTOPBIX 5 crnopTcMeHoB M3 Poccuu, B TOM
yucae Kupunn YepHoyco. Haiinure BepoSTHOCTb TOro, 4Tto B MEPBOM Type
Kupunn YepHoycoB Oy aeT urpaTh ¢ KakuM-1100 maxmaTucTom u3 Poccun.

Haiinute o00BEM MHOrorpaHHMKa, BepLIMHAMHU KOTOPOTO
apnsores toukn F, A, B,, C,, D,, E,, F| npaBunsHoii

wecTuyronsHolt npusmel ABCDEFA B\C\D,E F,, nnowans

OCHOBaHHUS KOTOpO# paBHa 4, a 6okoBoe pedpo paBHO 3.

Jlokatop ©Oatuckada, pPaBHOMEPHO TMOTPYKAIOLIEroCs BEPTHKAIbHO BHU3,

UCITyCKAaeT  YJIbTPa3BYKOBble MMILyJbCbl  4acToToii 494 MI'm.  CkopocTb

norpyxenus OaTuckada, BblpaxkaemMas B M/c, ompepensercd no Gopmyne

=c-%, rae ¢=1500 M/c — ckopocTb 3Byka B BoIe, f, — 4YacToTa
0

HCITyCKAaeMBIX MMITyJIbcoB (B MI'I[), f — uacToTa OTpaskEHHOTO OT JJHA CUTHAJIA,

peructpupyemas npuéMHukom (B MI'm). Onpenenure HanOO/bLIYI0 BO3MOMKHYIO
4acTOTy OTpa)KEHHOro CHrHanma [, ecld CKOpOCTh MorpyxeHus Oatuckada He

JofbkHa npesbiath 18 m/c. OtBer Bhipazute B MI 1.

Katep B 10:00 Bblmen u3 nyHkra A B MyHKT B, pacnonoxenHsiii B 15 km oT A.
[Tpo6riB B myHkTe B 1 wac 15 MHHYT, KaTep OTMpaBWJICA Ha3ad M BEPHYJICS
B MyHKT A B 14:00 Toro e gusa. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTB
Karepa, €Clli U3BECTHO, YTO CKOPOCTh TEUEHHs PEKH paBHa | KkM/4.

Haiinute Haubosipliee 3HaYeHHEe QYHKUUH Y =

2
X +121 orpeske [—20;—1].
x

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.

sinx sinx  ,cosx
a) Peure ypaBHenue 127~ =377 .47,

. n
0) HaiinuTe Bce KOPHHU 9TOTr0 ypaBHEHMUs1, MPUHAJIEIKAINE OTPE3KY [2n; 7}

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOpPOHBI
9 . o
OCHOBAHHUSI PABHBI 3 a OokoBble p&Opa paBHbl 12. Haiinurte mioiaap ceueHus

MHUpPaMUIBl TIIOCKOCTBIO, Mpoxopsiuei vepe3 Touky C W cepenuHy pedpa MA
napanienbHo npsmoi BD .

Pelinre cuCTEMY HEPABEHCTB
x+5

(x_6)12 -
30x2+7x—42S
x—6

log6—x

)

3 2
x +7x"+ 7.

Oxkpy:kHOCTH paanycoB 1 u 7 ¢ ueHtpamu O; u O, COOTBETCTBEHHO KacalOTCs B

Touke A. [Ipsamas, npoxoasiias yepe3 TOUKy 4, BTOPUUHO MEPECEKACT MEHBLIYIO
OKpY’)KHOCTb B Touke B, a Oosbuyto — B Touke C. Haiinure mnnowmans
TpeyronsHuka BCO,, ecnmu LABO, =22,5°.

Haiinurte Bce 3HaueHus a , IPU KaXXA0M U3 KOTOPBIX ypaBHEHUE

a.x+\/—5—6x—x2 =5a+2

HMEET €MHCTBEHHbBIH KOpPEHb.
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3amyMaHO HEeCKONbKO (He 00s3aTeNbHO pPa3NUYHBIX) HATypallbHBIX YHCeN. DTH

YKcla U UX BCE BO3MOXKHBIE CyMMbI (1O 2, 10 3 U T.1.) BBIMUCHIBAIOT Ha JOCKY B
nopsinke HeyObiBaHWs. Eciu  kakoe-TO 4YMCIO #, BbIIMCAaHHOE Ha JOCKY,
MOBTOPSIETCA HECKOJBKO pa3, TO Ha JOCKE OCTABISAETCH OIHO TAaKOE YMCIO M, a
ocTalibHbIC YKCIIa, paBHble 7, cTHpatoTcs. HanpumMep, ecnu 3amymansl yucia 1, 3,
3, 4, To Ha nocke Oyner 3amucad Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [puBenuTe nmpumep 3a1yMaHHbIX YHCEN, VI KOTOPBIX HA JOCKE OyIeT 3anucaH
Habop 2, 4, 6, 8, 10.

6) CywecTByeT JiId NpUMep TaKUX 3alyMaHHbIX UYHCEN, A8 KOTOPBIX Ha JOCKe
Oyner 3anucan Haoop 1, 3,4,5,6,8,10,11, 12,13, 15,17, 18, 19, 20, 22?

B) [IpuBenuTe BCE MpUMEpPHI 3alyMaHHbIX YMCeN, A8 KOTOPbIX Ha Jocke Oyner
3anucaH Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.
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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.

OpnHa Tabnerka nekapctBa BecuT 70 Mr M coaepkuT 4% aKTHBHOIO BELIECTBA.

Pe6&nky B BO3pacTe no 6 MecsiueB Bpay mnpomnuckiBaeT 1,05 Mr akTUBHOTO
BEILECTBA HA KaXIbI KUIOTpaMM Beca B CyTKH. CKOJNBKO TabJETOK 3TOro
JIeKapcTBa cielyeT AaThb peOEHKY B BO3pacTe MATH MECALEB U BeCOM 8 kr B
TEUEHHUE CyTOK?

Ha nuarpamMe nokaszaHo pacnpeiefcHUE BbIJIABKM Meau B 11 cTpaHax mupa
(B ThIcAuax TOHH) 3a 2006 ron. Cpeau mpencTaBleHHbIX CTpaH MEPBOE MECTO MO
BbIIVIaBKE Meau 3aHuMana [lamya— Hoas ['BuHes, oavHHajuaTroe Mecto —
Wupnus. Kakoe mecto 3aHrMana MoHronus?
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HezaBucumas oskcmeprHas ja0oparopus Onpenesnser peuTHHr R ObITOBBIX
npubOpoB Ha OCHOBE KOd(duLIMeHTa LIeHHOCTH, paBHoro 0,01 cpeaHeii ueHsl P,
nokaszareneil pyHKIMOHANBHOCTH [, kadectBa O W nusaiiHa D . Kaxnabli u3
nokasareneil oueHuBaercs uenbiM uyuciaoM oT 0 mo 4. HTOroBblii peHTHHT
BBIYUCIISIETCS 110 popMyJie
R=4(2F +20+ D)-0,01P.

B Ta6.]'[]/l].le JaHbl CPECAHAA LEHA U OLCHKH Ka)XOOTo ToKasaTeiid Aid HECKOJIbKUX
moznenelt BadenbHUL. OmpenenuTe HaWBBICLIMHA PEHTHHI NPENCTaBICHHBIX B
Tabnune Mozene BadebHULL.

Mopens BadenbHulbl | Cpennsisi ieHa | @yHkunoHanbHoCTh | KauectBo | JlM3aiin
A 4100 3 2 4
b 4700 0 2 2
B 5500 3 1 1
r 5400 0 2 0

Haiinute kopeHb ypashenns 2° " =8.

B tpeyronphuke ABC AC =BC, AB=10, Beicota AH
paBHa 3. Haiinute cunyc yrna BAC.

Haiinure 3nauenue Boipaxenus log, 96 —log, 1,5.

Ha pucynke usoOpaxéH rpapuk ¢yukunn y= f(x), onpenenéuuoil Ha
untepsane (—5;9). Halinure KOMMYeCTBO TOYEK, B KOTOPBIX MPOU3BOAHAS
dyskumn f(x) pasHa 0.

y
[
VARG VAN
N [T\
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Okosio koHyca omucaHa cdepa (chepa COOEPKUT OKPYIKHOCTH
OCHOBaHMSI KOHyca M €ro BepuiMHy). LleHTp cdepsl coBmamaeTr c

B10

B11

B12

B13

B14

LEHTPOM OCHOBaHHs KoHyca. Pamuyc cdepbl paBeH 32+/2 . Haiinure v
00pazy1oly o KOHyca.

[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
apasorca Ttouku A, B, C, D, E, F, D, npasunsHoi

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

OCHOBaHHUS KOTOpOIi paBHa 5, a 60koBoe pedpo paBHO 9.

Jlokatop Oaruckada, paBHOMEPHO MOTPYIKAIOIIEroCs BEPTHKAIBHO BHHU3,

HCIMyCKaeT yNnbTpa3ByKOBblE HMIyJbChl  yactorol 494 MI'm.  CkopocTh

norpykeHusi Oaruckada, Bblpaxkaemas B M/c, ompenensercs mno ¢dopmyJie

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

UCIyCKaeMBIX HMITyJbcoB (B MI'), f — yacToTa OTpakEHHOro OT JHA CHIHala,

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

JoJkHa TipeBsimars 18 m/c. OTBeT BhIpasute B MI'w.

baiinapka B 9:00 BbiLIa U3 MyHKTa A B MyHKT B, pacnonoxeHHbli B 15 kM oT A.
[Tpo6biB B nmyHkTe B 45 munyt, Oaiinapka oTnpaBuiach Haszaj U BEpHYJACh
B MyHKT A B 16:00 Toro xe aHs. Onpeaenure (B KM/4) COOCTBEHHYH CKOPOCTh
Oaiirapku, eciM U3BECTHO, YTO CKOPOCTh TEUEHUS PEKH paBHA 1 KM/U.

2
Haiifiute HaumeHbluee 3HaUeHHE QyHKIMKE Y = Bl kad Y otpeske [2;32].
x

He 3a0y0bme nepenecmu 6ce omeemol 8 01aHK omeemog 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 COSX sinx
a) Pevre ypaBueHue 15 =3 5T

. 13n
0) Haiinute BCce KOpHHU 3TOr0 ypaBHEHHS, MPUHAMJIEKAIINE OTPe3Ky | ST; - |

B npaBunbHON 4eTbipéxyronpHoi nupamuae MABCD c BepuiuHOW M CTOpPOHBI
OCHOBaHHMs paBHbI 15, a OokoBble p&Opa paBHbl 16. Halimure miouaas cedeHus
nUpamMKIbl TUIOCKOCTBIO, Mpoxoaduiei yepe3 Touky D u cepenuHy pebpa MB
napauiensHo npsmoid AC .

Pewmure CHUCTEMY HEPABEHCTB
_x+4 o
10 —
(x-5)
2
50x" +x-7 <

3 2
+8x" +————<1.
X X ~—7

log_,

)

Okpy:kHOCTH paanycoB 2 M 3 ¢ ueHtpamu O; U O, COOTBETCTBEHHO KacaloTCs B

Touke A. I[Ipsimas, mpoxoasias yepe3 TOUKy A, BTOPUYHO MepecekaeT MEHBIIYIO
OKpYXKHOCTh B TOuke B, a Oomburyio — B Touke C. Haiinure miowmans
Tpeyronsuuka BCO,, ecnmu LABO, =30°.

Haiinute Bce 3HaUeHUs @, IPU KaXAOM M3 KOTOPBIX yPABHEHHE

ax+\/3—2x—x2 =4a+?2

HWMEET €AMHCTBEHHBIN KOPCHb.

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

3amyMaHO HEeCKONbKO (He 00s3aTeNbHO pPa3NUYHBIX) HATypallbHBIX YHCeN. DTH

YKcla U UX BCE BO3MOXKHBIE CyMMbI (1O 2, 10 3 U T.1.) BBIMUCHIBAIOT Ha JOCKY B
nopsinke HeyObiBaHWs. Eciu  kakoe-TO 4YMCIO #, BbIIMCAaHHOE Ha JOCKY,
MOBTOPSIETCA HECKOJBKO pa3, TO Ha JOCKE OCTABISAETCH OIHO TAaKOE YMCIO M, a
ocTalibHbIC YKCIIa, paBHble 7, cTHpatoTcs. HanpumMep, ecnu 3amymansl yucia 1, 3,
3, 4, To Ha nocke Oyner 3amucad Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [puBenuTe nmpumep 3a1yMaHHbIX YHCEN, VI KOTOPBIX HA JOCKE OyIeT 3anucaH
Habop 2, 4, 6, 8, 10.

6) CywecTByeT JiId NpUMep TaKUX 3alyMaHHbIX UYHCEN, A8 KOTOPBIX Ha JOCKe
Oyner 3anucan Haoop 1, 3,4,5,6,8,10,11, 12,13, 15,17, 18, 19, 20, 22?

B) [IpuBenuTe BCE MpUMEpPHI 3alyMaHHbIX YMCeN, A8 KOTOPbIX Ha Jocke Oyner
3anucaH Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.
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