MATEMATHKA, 11 knacc

Penernunonnelii 3x3amen mo MATEMATHKE

HNHCTpYKIUS 10 BHINOJHEHUIO padoThI

Ha BrImorHeHNE SK3aMEHAITMOHHON paboThI TT0 MaTeMaTHKe maércs 3 Jaca 55
MHUHYT (235 muHyT). Pabota cocTOMT M3 OBYX YacTei, BKIOYaromux B cebs 20
3alaHUMN.

Yacte 1 comepxutr 14 3amanuit ¢ kpatkum otBetoMm (B1-B14) 6azoBoro
YPOBHS 10 Marepuany Kypca MaTeMaTHKH. OTBETOM SBIISICTCS LIENOE YUCIO HIIH
KOHEYHAs JACCATUYIHAS JPOOb.

Yacte 2 comepxut 6 Ooiee cinoxHbIX 3ananuii (C1—-C6) o marepuainy Kypca
MaTeMaTHKH. [Ipy uX BBITIOJIHEHUH HAJI0 3aMTUCATh MOJTHOE PEIICHUE U OTBET.

Bce 6manku EI'D 3anonssroTcs apkuMu 9€pHBIMU depHIIaMu. JlomyckaeTcs
HCIIOJIb30BAaHUE TEJIEBOM, KAIWIUIIPHOU UIIU NIEPHEBOU PYUKH.

[Ipu BeimonHeHUM 3agaHuii Bbl MoOXeTe€ IOJIB30BATHCS UYEPHOBHKOM.
Obpamaem Baiie BHUMaHHE, YTO 3alMCH B YEPHOBUKE HE OyIyT YUMTBHIBATHCS MPH
OLIEHKE PabOTHI.

CoBeTyeM BBIMOJHATH 33/IaHUS B TOM TOpSIKE, B KOTOPOM OHM AaHbl. Jls
9KOHOMHUHU BPEMEHU NPOIYCKaWTE 3aJlaHue, KOTOPOE HE YAAE€Tcs BBIIOIHUTE Cpasy,
U TepexoauTe K cuemyromemy. Ecim mocne BbimonHeHust Bcelt pabotel y Bac
ocTaHeTcs BpeMs, Bel cMoXxeTe BepHYThCS K POMYIIIEHHBIM 3a/1aHUsM.

Bamnmel, monyueHHble BamMu 3a BBINONHEHHBIC 33JaHUS, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOMHUTE KaK MOXKHO OOJIbIlIE 33JaHUi U HAOpaTh Haubombilee
KOJHMYECTBO OAJIJIOB.

Kenaem ycnexal

(2013 -1/3)

Yacrtn 1

Omeemom na 3a0anuss BI-Bl4 oonsxcno oObimb uenoe uucio uiu KOHeUHAA
decamuynan opoos. Omeem cnedyem 3anucamsy é 01aHK omeemos Ne 1 cnpasa om
HOMepa 6bINOTHAEMO20 3a0aHUsA, HAUUHAA ¢ hepeoil Knemouku. Kasxcoyro uyudgpy,
3HAK MUHYC U 3ANAMYI0 NUWUME 6 OMOEIAbHOI Klemouke 6 COOMEEemCmeUn ¢
npueedéHnviMu 8 O1anke odpazyamu. EOunuysl usmepenuil nucams He HYHCHO.

[Ipu omutare ycayr uepes IaTEXHbBIN TepMUHAT B3UMaeTcst kKoMuccus 5 %.
TepmuHan npuHUMaeT cyMMbl KpatHble 10 pyOisiM. AnekcaHap Xoder
MOJIOKUTH Ha CYET CBOEro MOOMIIBHOTO TenedoHa He MeHble 250 pyOneii.
Kakyto MUHUMaNIbHYIO CYMMY OH JIOJDKEH IMOJIOKUTH B TJAHHBIN TepMUHAI?

Ha rpaduke n3zo0pakeHa 3aBUCHUMOCTb KPYTAILIET0 MOMEHTA [BUTaTeNs
Karepa OT yuciia ero oboporoB. Ha ocu abciucc OTKIagbIBaeTCs YHMCIO
000pOTOB JABHUTATENS B MUHYTY, HA OCH OpJMHAT — KPYTSIIUH MOMEHT B
H-m. Kakoe HanMeHbIIee 41ciao 000pPOTOB JOJDKEH COBEPIINUTH JIBUTATENb

Karepa, YTOObI ero KpyTAui MOMEHT ObLT He MeHblne 60 H-m?
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MATEMATMUKA, 11 knacc
Ha xmeruatoit Oymare ¢ pasMepoMm

KIeToK lcM X lem m300paxkEéH  KpyT,

JacTh KOTOpOTO 3alITPUXOBAHA.
Haiigure mmomaap S 3amrpuxoBaHHOMN
qacTU Kpyra B KBaJIpaTHBIX

8S
CaHTUMETpax. B otBere 3anumimute ;

st mepeBo3ku 67 ToHH rpy3a Ha 1200 KM MOXXHO MCIOJB30BAaTh OJHY U3
TpEX TPAHCHOPTHBIX KOMIIAHWHM, NPUYEM Yy KaXKIOHM U3 HHX CBOS

CPY30MOABEMHOCTh  HCHOJB3YEMBIX aBTOMAIIMH. (CKOJBKO
MPUJETCS 3aIUIaTUTh 3a CaMyIo JEMIEBYIO IEPEBO3KY?
TpancroptHast | CTOMMOCTB EPEBO3KH I'py3ononbEMHOCTD
KOMITaHUS OJHOW aBTOMAIINHOM ABTOMAIIHH (TOHH)
(py6. Ha 100 kM)
A 700 3
B 1100 5
C 3900 25

Pemmre nannoe ypasaenue logi(15 — 2x) + 3 = 0.
4

B paBHoGenpennom Tpeyronsauke ABC: AB=BC=2, sin 2B = %,
AH — BricoTa. Haitnure otpe3ox CH.

Haiinute 3nauenue Boipakenus v 10 sin a, ecnu tga = 3, a € (m; 2m).

(2013 —2/3)

Ha pucynke wusobpaxén rpadpuxk ¢yuxumun Y=f(X), 3amamHOii Ha

npoMexyTke (-4;6). VKaxuTe YUCIO TOYEK C IEIbIMU aOCIEccaMu, B
KOTOPBIX MPOU3BOIHAS 3TOH (DYHKITUY ITOJIOKHUTEIBHA.
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Pannyc Okpy»KHOCTH, BOMCAaHHOW B OCHOBaHHUE IIPABWIBHOW TPEYrOJILHON

B10

Bl1l1

nmupaMufbl, paBeH 12, a miuuHAa OOKOBOrO pebpa mupaMuisl paBHA 26.
Halinute BpICOTY mUpaMUIbL.

B yemmnumonare mupa ydactByroT 15 xomana. C momomiplo KpeOusi ux

HY)KHO Pa3fieNIuTh Ha IATh TPYIN MO TPU KOMaHAbI B Kaxnoil. B smuke

BIIEPEMEIKY JIE)KAT KAPTOUKH C HOMEpaMH IPyTIIL:
1,1,1,2,2,2,3,3,3,4,4,4,5,5,5

Kanuransl koMaH] TSHYT 10 OAHON KapTouke. KakoBa BEpOATHOCTh TOTrO,

4T0 KOMaH1a Poccuu okaxercs B TpeTbel rpynmne?

B ocHOBaHMM NpsSMOH NpPU3MBI JIEKUT KBaapaT Co

. N 1o N
cTopoHoit 9. bokoBbie péOpa paBHEI — Haiinute 00bEM
LUWINHAPA, OIIMCAHHOTO OKOJIO STOH MPHU3MBI.
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MATEMATHKA, 11 knacc

HaT‘II/IK CKOHCTPYHUPOBAH TaKUM 06pa30M, YTO €ro a”HTCHHaA JIOBUT

B13

paaroCHIHAN, KOTOPBIA 3aTeM MpeoOpa3yercss B AIICKTPUYSCKUN CHUTHAI,
M3MEHSIOIIUICSA CO BpPEMEHEM II0 3aKOHy U = Ug * Sin(wt + @), toe t —

21
BpEMA (B CeKyHILaX), AMIUIUTyda HAIPSKCHUA Uy = ZB, qacTtoTa w = ?,

s o
¢daza @ = o JlaTuuk HACTpOEH TaK, YTO €CIIM HampshDKeHrne U B HEM He
Hwxke yeMm 1B, 3aropaercs nammnouka. Kakyro yacts BpeMeHH, B MPOICHTAX,
Ha TPOTSHKEHUU TIEPBOM CEKYHBI TIOCEC Havyalla padoThl JJaMIouKa Oyaer

ropets?

BacceifH MO>KHO HAMOJIHUTD Yepe3 4eTsipe TpyObl. ECu OTKpBITHI BTOpAs,
TpeTbss U 4eTBEpPTast TpyObl, TO OacceilH HamosHsieTcs 3a 1 wac, ecnu
OTKPHBITHI TIepBasi, TPEThsl U YeTBEPTas TpyObl — 3a 1 wac 15 MuHYT, a ecnu
TONBKO mepBas u Bropas — 3a | wac 40 mMuHYT. 3a CKOJBKO MHUHYT
HAIOJIHUTCS 0acCCelH, €CITU OTKPBITh BCE YETHIPE TPYObI?

Haiiute Touky Mmakcumyma QyHkuun y = (x? — 3x — 3) - e37%,

(2013 -3/3)

Yacrs 2

/na 3anucu pewenuii u omeemoe na 3aoanus CI-C6 ucnonwviyiime 01aHK
omeemos Ne 2. 3anuwume chauana Homep evinonnsaemozo 3aoauus (Cl, C2 u
m.o0.), a 3amem noinoe 000CHO6AHHOE PeuieHe U Omeem.

Hano ypaBHenue sin 2x = 2sinx — cosx + 1.

a) Pemmre ypaBHeHue.

0) YkaxuTe KOpHU ypaBHEHHS, TPUHAIIIEKAIIHE OTPE3KY [—Zn; - g]

Pebpo xyba ABCDA:B1C1D;: paBHo 1. Haiinute paccTosiHie OT BEPIIUHBI
B 10 mnockoctu ACD;s.

Hafmme BC€ 3HAUYCHMUA X, HpPI KaXXI0M U3 KOTOpLIX MCHBIIICC U3 YHUCCIT
a=25-2"*1—4* — 90 u b = logs(x — 2V5) + 2log,_, =625
ooublE 6.

OxpyxuHoctr S1 1 Sy pamuycoB R u r (R>r) cooTBEeTCTBEHHO KacaroTcs B
Touke A. Yepe3 Touky B, nmexamryro Ha OKpyXHOCTH Si, HpOBEIEHA
mpsiMasi, Kacaromiasicss OKpy>kHocTu S; B Touke M. Halinmre BM, ecnm
HU3BeCTHO, 4yT0 AB=a.

HaiiiuTe Bce 3HAUEHUs @, IPH KA’KJOM U3 KOTOPHIX HAUMEHbIIIee 3HAUCHHE
¢ynkuuu f(x) = 2ax + |x? — 8x + 7| 6onbme 1.

Ha nocke nammcano Oonee 40, Ho MmeHee 48 menbix uucen. CpegHee
apu(MeTHYeCKOe ITUX YHCIIE PAaBHO -3, cpejiHee apU(PMETHUYECKUX BCEX
MTOJIOKUTENIBHBIX M3 HHUX DPaBHO 4, a cpeaHee apuU(pMETHUYECKOE BCeX
OTPUIIATEIBHBIX U3 HUX PaBHO -8.

a) CKOJIbKO YHCeNT HAITHCAHO Ha JOCKe?

0) Kakux uncel HarmmcaHo GOJIBIIE: TOJOKUTENBHBIX HIH OTPHIIATEIBHBIX ?
B) Kakoe Haubosbiliee KOIMUYECTBO TMOJIOKUTEIBHBIX YHUCET MOXKET OBITH
cpeau Hux?
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