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Maremaruka. 11knacc. Bapuant MA10101 Baman Ge3 snorapudmos) 2
NHCTpYKIUSA 0 BHINOJHEHUIO Pa00THI

Ha BeIOJHEHHWE OUATrHOCTHYECKOH pa0OTHI [0 MareMaTHKe Iaéres
235munyt. PaboTa cocrouT u3 nByX uacreit u conepxkut 203ananuii.

Yacte 1 conepskur 14 3ananuii ¢ kpatkum orBetoM (B1-B14) 6aszosoro
YpOBHSI MO MaTepually Kypca MaTeMaTUKd. 3anaHus 4actd 1 cumrarorcs
BBIMIOJHCHHBIMY, €CJIM JaH BEPHBII OTBET B BHJIC LIEJIOT0 YHCIA MIH
KOHEYHOH JIECITUIHOM APOOH.

Yactpe 2 comepxur 6 6oiee cinoxubix 3amanuii (C1-C6) mo marepuany
Kypca MareMaTtuku. [Ipu uX BBHIMOJHEHUH HAJIO 3aIHCaTh MOJHOE PEICHUE
OTBET.

CoBeryeM JIsi PKOHOMHH BPEMEHH IMPOMYCKaTh 3aJlaHHe, KOTOpOe He
yna€Tcs BBHIOJHUTH Cpasy, M MEePEeXOJHTh K cienyroneMy. K BBIIOTHEHHTO
MPOMYLICHHBIX 3aJaHUIl MOXKHO BEpHYThCs, eclii y Bac ocTanercst Bpemsi.

Kenaem ycnexa!
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Maremaruka. 11knacc. Bapuanr MA10101 (e3 sorapugmos) 3

Yacrs 1

Omeemom na 3adanus B1-Bl4 odonxncno 6vimv yenoe uucio uiu KoHeuHas
oecamuunana opoos. Eounuybl usmepenuii nucamo ne HyHcHO.

B xBaptupe, rine npoxusaer [1€rp, ycraHOBIEH npubop yuéra pacxojia XOJ0JHON
BobI (cuérumk). 1 mast cu€Tumk mokaseiBan pacxox 172ky6. M Boasl, a 1 mroHs —
177 xy6. M. Kakyto cyMMy MOJDKeH 3armaTuth [IETp 3a XONOIHYIO BOIY 3a Mai,
ecu 1ieHa 1 xy6. M xosoaHo# Boabl cocraBiser 23 py6. 10 kom.? OTBer maiite
B pyOIIsX.

OTBeT:

Ha nuarpamMme mokasaHo pacrpefeleHHe BBIIUIABKM IHMHKa B 11 cTpanax mupa
(B ThIcsiyax ToHH) 3a 2009roxa. Cpeau MpeACTAaBICHHBIX CTPAH MEPBOE MECTO IO
BbiuiaBke nuHka 3anuManu CLIA, omqunaagnaroe mecto — Hpan. Kakoe mecto
3aHnmana bonususa?
800
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e

OrtBer:

IMepumerp paBHOOEIPEHHOTO TpeyroNbHUKA paBeH 25. bokoBas ctopoHa paBHa 7.

Haiinute ocHOBaHuMeE.
C

OTBeT:

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Maremaruka. 11 knacc. Bapuanr MA10101 (e3 sorapudgmos) 4

HesaBucumas sxcneptHast naboparopust ompenenseT pedTuHr R ObITOBBIX mpH-
O0opoB Ha ocHoBe Kod(duumenta nernHoctd, pasHoro 0,01, cpenneit nensr P,
nokasareneil ¢yaxkuuonansuoctn F, xauectBa Q w amsaiima D. Kaxnpii us
MoKasaTeneil oreHmBaercs MenbM uuciaoM oT O nmo 4. UToroBeni pedTHHT
BBIUHUCIISIETCS TTO hopMyIie
R=4(2F + Q+D)- 0,0P.

B Tabmume maHBI cpemHsS EHAa M OIEHKH KaXJOTO MOKa3aTels IS HECKONBKUX
MoJieNiell MeKTpUUecKuX MsicopyOok. Ompenenute HauOONBLIINI PEHTHHT mpea-
CTaBJICHHBIX B Ta0JIHLE MOJIETIei JIIEKTPHYECKHX MICOPYOOK.

‘Mone.m; MSACOPYOKH ‘Cpemmﬂ neHa |(DyHKIIPl0HaJII>HOCTB \Kaqecmo ‘I[l/BﬂﬁH
\ A | 5000 | 4 0 | 2
\ b | 3800 | 0 4 | 2
| B | 5800 | 4 o0 | 2
\ r | 6000 | 0 0 | 2

OrtBerT:

Haiimute xopeHb ypaBHEHHs /X + 27 = 7.

OTBeT:

B tpeyronsuuke ABC yron A pasen 14°, BHewHuit yroi npu BepiunHe B paBen
91°. Hatigure yron C. OTBeT BbIpa3uTe B rpaaycax.
C

OTBeT:

Haiinure 3Hauenune Beipakenus 46tg 7 [1g83.

OrTBeT:
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Maremaruka. 11knacc. Bapuanr MA10101 (e3 sorapugmos) 5 Maremaruka. 11 knacc. Bapuanr MA10101 (e3 sorapudgmos) 6

Haiigute 00bEM MHOrOrpaHHHKa, W300paXEHHOTO HA PUCYHKE (BCE MBYrpaHHbIC
Ha pucynke u306paxés rpaduk dynxuun Y= f (X), onpenenéuuoii Ha nnTepBaie YIIIbI IPAMBIC).

. 3
(—1; 12). Haiiqure KONMMYECTBO TOYEK, B KOTOPBIX mMpomu3BoaHas (GyHKimu f (x)
1
pasna 0. 4 1l
y\ _ I T
y=1) In
o
o
3 H-+-—--—-
YA\ IWA IS
7
Y IN/TN / Ve %
T 1
=1 X
0 12 - OrtBerT:
N N . " .
N B12 | B HekoTOpO#l CIUIONIHON Cpelle HMCTOYHMK W TPUEMHUK 3BYKOBOTO CHIHAJA
\ / \ JBUOKYTCSL TPSIMOJIMHEWHO HAaBCTpedy ApYr Apyry. Yactora 3ByKa, pPETHCTPH-
\ / pyemass TpuUEMHHMKOM, HE COBMaJaeT C 4YacTOTOM 3ByKa, HCIyCKaeMoro
ucTouyHUKOM. CBSI3b MEXK/1Y YaCTOTAMH BhIpaXKaeTcs (hopMyioi
+U
f=f Y
c—-V

Orser: : rle ¢ — CKOpOCTb 3ByKa B jaHHOH cpene (M/c), f, =160 I'nm — wacrora ucmyc-

B mnpaBunbHO#t uerhipéxyronbHoii mmpamuge SABCD touka O — ueHTp
ocHoBanus, S — Bepmmna, SO =12, SB =15. Haliaurte niuny otpeska AC.

Kaemoro 3Byka, f — wacrora 3Byka, peructpupyemas npuéEMHUKOM, 2 U=8 m/c 1

V=16 m/c — ckopocTH NpUEMHHKa W HCTOYHHKA 3ByKa COOTBETCTBEHHO. [Ipu
Kakoll CKOPOCTH 3ByKa B CpeJie YacTOTa, PerucTpupyemas HNpUEMHHKOM, OyIer
paBHa 170T'n? OTBeT BBIpa3uTe B METPax B CEKyHIY.

OrtBerT:

B13 | Van u Auekceii moroBopwianch Berpetuthest B H-cke. Onum exyr k H-cky
pasHbIMH Joporamu. VIBaH 3BOHUT AJeEKCE€0 U Y3HAET, 4TO TOT HAXOIUTCSA
B 168kM or H-cka M efer ¢ mOCTOSHHO#H CKOpoCcThiO 72 KM/4. IBaH B MOMEHT
3BOHKa Haxoautcsa B 165 kM or H-cka m em€ moipKeH 1o Jopore ciaenaTb
30-MuHYTHYI0 OCTaHOBKY. C Kakoil CKOpPOCTBIO JOJDKeH exaTh MBaH, dYTOOBI
npuOBITH B H-CK 0THOBpeMeHHO ¢ Anrekceem?

OTBeT:

OTBeT:

B10 | Ilepen nayanoMm mepBOrO Typa YEMIIMOHATA IO TEHHHCY YYaCTHHUKOB Pa3OMBArOT
Ha UTPOBBIC MApHI CITyYaliHBIM 00pa30M ¢ IIOMOIIBI0 kpedus. Beero B uemmnmonate
y4JacTByeT 76 TEHHHCHCTOB, CpeId KOTOPHIX / y4acTHHKOB W3 Poccum, B TOM {_E_ O}
yucie Anatonmuii MockBuH. Haiiaure BeposTHOCTH TOro, 4TO B IEPBOM Type 2]
Amnarommit MOCKBHH OyeT UTpaTh ¢ KaKUM-JIHOO0 TeHHHUCHCTOM U3 Poccun.

B14 | Haiiqure wnauGonbiiee 3Havenue GyHkuun Y =9Xx—8sinx+ 7 Ha otpeske

OrtBerT:

OTBeT:
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Maremaruka. 11knacc. Bapuanr MA10101 (e3 sorapugmos) 7

Yactn 2

[ns 3anucu pewenuii u omeemos na 3adanusn C1—C6ucnonvsyiime omoenvnuli
aucm. 3anuwmume cnauana nomep evinoansemozo saoanus (Cl, C2 u m.o.),
a 3amem noJiHOe 000CHOBAHHOE PewleHue U Omeen.

a) Pemnre ypaBHeHue 1251NX = 4SINX EB_\/—3 cox.

y ST,
6) Haiizute BCce KOPHH 9TOTO YpaBHEHHsI, IPHHAJICKAIIHE OTPE3KY > 4m|.

B mnpasuneHO# veThipéxyronsHol mpusme ABCDABC D, cropona ocHOBaHMs
paBHa 11,a 6oxoBoe pebpo AA =7. Touxa K npuHamnexut pebpy BC, u nemut
ero B oTHoIIeHuH 8:3, cuuras ot Bepumubl B, . Haiinure miomans ceyenus stoit
MPU3MBI TUTOCKOCTBIO, MpoXoasieii uepe3 Toukn B, D u K.

Pemure CHUCTEMY HCPAaBCHCTB

gxry+Zx-2-3xs8,
2
X3+6X2+28x +2x—10s2_
X-5

B tpeyronpuuk ABC BrmcaHa OKpYXHOCTh paamyca R, kacaromiascsi CTOPOHbBI
AC B Touke D, mpuuém AD = R.

a) JlokaxuTe, 4yTo TpeyroabHuk ABC MpSMOYIroJIbHBIM.
0) Bnucannas okpyxHOCTh Kacaercsi ctopoH AB u BC B Toukax E um F.
HaiinnTe mmomans tpeyronsanka BEF | ecom m3BectHo, uto R=5n CD =15.

HaiinuTte Bce 3HaueHus a, npu Ka>kJoM U3 KOTOPBIX ypaBHEHHE
2
X —|x-a+6/=|x+a-6-(a-6)

HUMECT CIII/IHCTBeHHHﬁ KOpPCHb.

3agymMaHO HECKONIBKO (HEe 00sI3aTeNbHO PAa3IMYHBIX) HATYPAJIbHBIX YHCENl. JTH
YKCIa U BCE MX BO3MOXKHBIC CyMMBI (10 2, 10 3 ¥ T.J.) BBINKCHIBAIOT Ha JIOCKE
B IIOpsiKe HeyObiBaHus. ECiaM Kakoe-To dYWciIo N, BBIIMCAHHOE HA JOCKE,
MOBTOPAETCS HECKOJLKO pa3, TO Ha JOCKE OCTAaBISETCS OJHO TaKOe YUCIO N,
a OCTaJIbHBIC YKCITa, paBHBIC N, cTuparoTcs. Hampumep, ecnu 3amymansl yncna 1,
3, 3, 4,10 Ha nocke Oyner 3anucan Haoop 1, 3, 4, 5, 6, 7, 8, 10, 11.

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Maremaruka. 11 knacc. Bapuanr MA10101 (e3 sorapudgmos) 8

a) [puBeauTe pUMep 3ayMaHHbIX YKCE, /U KOTOPBIX Ha JA0CKe OY/EeT 3amucaH
Habop 3, 6, 9, 12, 15.

6) CyliecTByeT JId MpUMEpP TAKHX 3aIyMaHHBIX YHCeN, A8 KOTOPBIX Ha JOCKE
Oyner 3anmcad Habop 1, 3, 4, 5, 6, 8, 9, 11, 12, 13, 14, 17, 18, 19,287

B) [IpuBenure BCe mpHMEpHI 3ayMaHHBIX YHCEI, JJIsi KOTOPHIX HAa JOCKE Oyaer
3anucan Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 3733347.

© Cratl'pan 2013r. [Ty6nukanus B IHTepHETE MM EYaTHBIX M3AaHUIX 0€3 MHChMEHHOI'0 COrJIacHs
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Maremaruka. 11knacc. Bapuant MA10102 Baman Ge3 sorapudmoB) 2
NHCTpYKIUSA 0 BHINOJHEHUIO Pa00THI

Ha BeIOJHEHHWE OUATrHOCTHYECKOH pa0OTHI [0 MareMaTHKe Iaéres
235munyt. PaboTa cocrouT u3 nByX uacreit u conepxkut 203ananuii.

Yacte 1 conepskur 14 3ananuii ¢ kpatkum orBetoM (B1-B14) 6aszosoro
YpOBHSI MO MaTepually Kypca MaTeMaTUKd. 3anaHus 4actd 1 cumrarorcs
BBIMIOJHCHHBIMY, €CJIM JaH BEPHBII OTBET B BHJIC LIEJIOT0 YHCIA MIH
KOHEYHOH JIECITUIHOM APOOH.

Yactpe 2 comepxur 6 6oiee cinoxubix 3amanuii (C1-C6) mo marepuany
Kypca MareMaTtuku. [Ipu uX BBHIMOJHEHUH HAJIO 3aIHCaTh MOJHOE PEICHUE
OTBET.

CoBeryeM JIsi PKOHOMHH BPEMEHH IMPOMYCKaTh 3aJlaHHe, KOTOpOe He
yna€Tcs BBHIOJHUTH Cpasy, M MEePEeXOJHTh K cienyroneMy. K BBIIOTHEHHTO
MPOMYLICHHBIX 3aJaHUIl MOXKHO BEpHYThCs, eclii y Bac ocTanercst Bpemsi.

Kenaem ycnexa!
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Maremaruka. 11knacc. Bapuanr MA10102 (e3 sorapugmos) 3 Maremaruka. 11 kiacc. Bapuanr MA10102 (e3 sorapudgmos) 4

Yacts 1
Tabuna TpUroHoMeTpuyeckKux GpyHkumii 175 yrion Omeemom na 3adanus B1l-Bl4 donsxcno 6vimv yenoe uucio uiu KoHeuHas
ot 1 10 89 rpanycos decamuunasn opoos. EOunuysl usmepenuii nucams He HYHCHO.
X _|Sinx|cosx| tgx | x |sinx|cosx| tgx | X |Sinx|cosx| tgx | X |Sinx|cosx| tgx Jliust peMoHTa KBapTHpBI Tpebyercs 23 pysioHa 060eB. CKONBKO Mayek 0OGOHHOro
1 (0,0171,0000,017% 24 |0,4070,9140,444 47 10,7310,6841,077 70(0,94(0,342 2,747 KJIesl HYXKHO KyIIUTb, €CIIH OJIHA [a4Ka KJIes PACCYMTaHa Ha 4 py/1oHa?
2 10,0350,9990,035 25 |0,4230,9040,464 48 |0,7430,6691,111 71 |0,9460,32¢ 2,904
3 10,0520,9990,052 26 |0,4340,8990,48§ 49 [0,7550,6541,15( 72 |0,9510,309 3,078 OtBeT:
4 10,07(00,9940,07( 27 |0,4540,8910,51( 50 |0,76€0,6431,194 73 |0,9560,294 3,27 1]
5 10,08710,99€0,0879 28 ]0,4690,8830,534 51 [0,7770,6291,239 74 |0,9610,276 3,487 Ha nmarpamme moxas3aHO pacIpefesieHHe BBIIUIABKH IHHKA B 11 cTpanax mmpa
6 10,1040,9950,105 29 (0,4850,8740,554 52 |0,7840,6141,28( 75 |0,96€0,259 3,732 (B ThIcsTuax ToHH) 3a 2009r0a. Cpenul MpeICTaBICHHBIX CTPaH MEPBOE MECTO 10
7 10,1220,9930,123 30 |0,50(0,8660,571 53 |0,7940,6041,321 76 |0,97(0,244 4,011 BBIMIABKE [MHKA 3aHUMao Mapokko, ofiMHHa/aroe Mecto — Bonrapus. Kakoe
8 10,1390,99(0,141 31 10,51490,8570,601 54 [0,8090,5841,37¢ 77 |0,9740,229 4,331 mecTo 3anumana Hamubns?
9 |0,15€0,9840,159§ 32 10,53(0,8480,625 55 [0,8190,5741,42§ 78 10,97§0,204 4,705
10]0,1740,9840,17¢4 33 |0,5450,8390,649 56 |0,8290,5591,489 79 (0,9820,19] 5,145 100
11]0,1910,9840,194 34 (0,5590,8290,674 57 |0,8390,5441,54( 80 [0,9850,1745,671] 80
1210,2040,9740,213 35 (0,5740,8190,70( 58 |0,8440,53(1,60( 81 [0,98§0,156 6,314 60 | ]
13]0,2250,9740,23] 36 (0,58§0,8090,727 59 |0,8570,5141,664 82 (0,99(0,139 7,115 ;8 | : : | | |
1410,2420,97(0,249 37 (0,6020,7990,754 60 |0,8660,50(1,732 83 (0,9930,124 8,144 o I 1 | |
d [ [ [ [
1610:2740'9010.267 39 10°620.7710:61( 620,650 4641851 65 0'99¢0.08 L1430 L FTS TS S
Ll b A et LAt et L et bl b ML bl I YO ‘&Q»QQ‘&'@&&@“&%Q
1710,2920,9560,30¢ 40 (0,6430,7660,839 63 |0,8910,4541,969 86 (0,9940,07(14,301 SR » N S
1810,3090,9510,324 41 (0,6540,7550,869 64 |0,8990,43§2,05( 87 (0,9990,05419,081
1910,3260,946€0,344 42 (0,6690,7430,90( 65 |0,9060,4232,145 88 [0,9990,03528,636 Orser:
20(0,3420,9400,364 43|0,6870,7310,933 66 |0,9140,407%2,244 89 |1,00(0,01%57,290
210,3580,9340,384 44 (0,6940,7190,96€ 67 |0,9210,3912,356 Haiigure romans Tpanenuu, n300paxEHHON Ha PUCYHKE.
2210,3750,9270,404 45 |0,7070,70791,00( 68 |0,9270,37492,475 YA
2310,3910,9210,424 46 |0,7190,6951,036 69 |0,9340,3542,605 TE-------- .
I
I
i
3p--- |
i
[}
0 8 x
OtBer:
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Maremaruka. 11knacc. Bapuanr MA10102 (e3 sorapugmos) 5

Kepamuueckas miuuTka OJHOW M TOM XK€ TOProBOM MapKH BbIITycKaeTcs TPEX
pa3HBIX pa3MepoB. IIMMTKH ymakoBaHBI B Maykd. [1oib3ysich MaHHBEIMH TaOJHITH,
OlpefeNINTe, B KaKOM CiIydae II€Ha OJHOTO KBaJpaTHOTO MeTpa IUINTKH Oyner
HauMeHbIleH. B oTBeT 3amummuTe HaliIeHHYI0 HAaUMEHBLIYIO LIEHY KBaJPaTHOTO
MeTpa B pyOIsIX.

Pasmep miauTKkH (cM) KoaunvecTBo mIuToK B Ilena mauku
nayke
20%x20 25 65%9.
20x30 17 66P.
30x30 11 65%. 40k.
Ortger:

Haiinure kopens ypaBuenus v 3X+ 25=1C.

OrtBer:

B paBuoOenpennom tpeyronshuke ABC ocHoBanue AB pasHo 20, AH —
Beicota, BH =2,1. Tlome3ysich TabiaMuaMu TPUTOHOMETPHUYECCKUX (DYHKIIHH,
Haiiure yron BAC (mmpu HE0OXOAMMOCTH pe3ysbTaT OKPYTIIUTE [0 LENOro Yruciia

rpamycos).
C

OTBeT:

Haiinure 3HayeHue Boipakenus 28tg46 [Jtg44.

OTBeT:

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Ha pucyske u306pakén rpaduk ¢pynxmmu Y = f (x), onpenenéunoii na natepsane
(—4; 9). HaiiiuTe KOJMYECTBO TOYEK, B KOTOPHIX mpomssomHas dynkmun f (X)

paBna 0.
Y y=10)
N ‘l B
/N A /
L/ /
JARAVAR /
0 9
/ \ /
T 1V
OrtBerT:

B mnpasunbHO# werslpéxyrompHoi mmpamune SABCD Ttouka O — meHTp
ocHoBaHus, S — BepmmHa, SO =12, SA=13. Haiinure nmuny otpeska BD .
S

OTBeT:

B10 | Ilepex HavanoM MEPBOro Typa YEMITHMOHATA MO TEHHHCY yYaCTHHKOB Pa3sOUBAIOT
Ha MIPOBBIC Maphl CITyYaHBIM 00pa30M C MOMOIIBIO Kpebust. Becero B yeMmuonare
ydactByeT 26 TeHHHCHCTOB, cpenu KoTopbix 20 ywyactHukoB u3 Poccuu, B TOM
yucne Makcum [InotBun. Hailigute BepoATHOCTH TOrO, YTO B IEPBOM Type
MakcuM IIoTBUH OyAET UrpaTh ¢ KAKUM-INO0 TEHHUCUCTOM U3 Poccun.

OrtBerT:

© Cratl'pan 2013r. [Ty6nukanus B IHTepHETE MM EYaTHBIX M3AaHUIX 0€3 MHChMEHHOI'0 COrJIacHs
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Maremaruka. 11knacc. Bapuanr MA10102 (e3 sorapugmos) 7

Haiizure 00b6M MHOrorpaHHuKa, U300paKEHHOrO Ha PUCYHKe (BCe JByrpaHHbIC

B12

B13

B14

YIIIBI IPSIMBIE).

5

[ S
1
e e e e e o]
1

OrtBerT:

B HekoTopoif CrHiomIHOM cpene UCTOYHUK W NPUEMHHUK 3BYKOBOTO CHTrHaja
JBIDKYTCSL MPSIMOJIMHEWHO HAaBCTpedy ApYr Apyry. YactoTa 3ByKa, pETUCTPH-
pyemasi Npu€MHUKOM, HE COBNAJAeT C YacTOTONW 3ByKa, MCIIyCKaeMOI'o HCTOY-
HUKOM. CBSI3b MEXK/y YaCTOTAMHU BhIpAKaeTcsi PopMyIIon

f=f Y

c-v’

rge ¢ — CKOpocTh 3Byka B JgaHHOH cpene (M/c), f,=170I'm — wuacrota
UCITyCKaeMoro 3Byka, f — wdYacrora 3ByKa, pErHCTpUpyeMas MPUEMHHKOM,
au=2wm/c u v=17 m/c — cKOpoCcTH NPHEMHHKA W HCTOYHHKA 3BYKa COOT-

BeTCTBeHHO. [Ipm Kkakoil CKOpPOCTM 3ByKa B Cpele 9YacToTa, PErUCTpUpyeMast
npuéMHuKoM, Oynet paBHa 180T 11? OTBeT BhIpa3uTe B METPax B CEKyH/Y.

OrtBerT:

Tpu onnuakoBble pybamku pemieBie KypTkn Ha 10%. Ha ckosbko NponeHTOB
YeThIPe TAKHE K€ pyOaIlku 10pOKe KypTKU?

OrtBer:

Haiiiure HamMenbinee 3Hadenne Qynkimmn Yy =(X— 3°(x-6)-5 na OTpE3Ke
[4;10.

OrtBer:

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Maremaruka. 11 kiacc. Bapuanr MA10102 (e3 sorapudgmos) 8

Yactn 2

[na 3anucu pewenuii u omeemos na 3adanus C1—C6ucnonvsyiime omoenvnolil
aucm. 3anuwmume cnauana nomep evinoansemozo saoanus (Cl, C2 u m.o.),
a 3amem noAHOe 000CHOBAHHOE PeUleHuUe U ONEeN.

sinx
) _ 5CO

a) Pemrnre ypaBHenue (25COSX

. 51t
6) Haiigure Bce KOpHU 3TOTO ypaBHEHUs, IPUHAJICKAIUE OTPE3KY {— 7; = ﬂ} .

B mpsmoyronsHoMm mnapamnenenunene ABCDAB,C,D, ussectHsl péopa AB=5,
AD =4, AA =9. Touka O npuHamnexut pedpy BB, U HeNUT €ro B OTHOIIECHUN

4:5, cuntas ot BepimHbl B. Haligure miorniaas ceueHus 3TOro napauienenunena
IUIOCKOCTBIO, poxozsmei uepes Toukn A, O u C,.

Pemure cucreMy HepaBeHCTB
1 5
4x+UY+=|x-4-=-x<12
e+ 1+ Sx-4-3x<12,

2
28x° + bx— 30S 5.

3 2
X~ +5x"+
X—6

B tpeyromsauk ABC Bmmcana okpyXHOCTh pagmyca R, kacaromasicss CTOPOHBI
AC B Touke D, mpuuém AD =R.

a) Jlokaxxute, 4to TpeyroibHuK ABC IpsIMOYTrOJIbHBIMA.

6) Bmmcanuas okpyxHocTh Kacaercsi ctopoH AB u BC B toukax E n F.
Haiimure mmonians tpeyronsanka BEF |, eciim m3BectHo, uto R=2 u CD =10.

Haiigure Bce 3HaueHus a, MpH KaKJIOM U3 KOTOPHIX ypaBHEHHE
2
X +(1-a)" =|x-1+a|+|x-a+1
HMMeeT eJUHCTBEHHBIA KOPEHb.

© Cratl'pan 2013r. [Ty6nukanus B IHTepHETE MM EYaTHBIX M3AaHUIX 0€3 MHChMEHHOI'0 COrJIacHs
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Maremaruka. 11knacc. Bapuanr MA10102 (e3 sorapugmos) 9

3agyMaHO HECKOJIBKO IeNBIX unces. Habop 3TUX uKcen M BCe MX BO3MOXKHBIE
cymmbl (Mo 2, mo 3 W T.7.) BBIIKCHIBAIOT HA JOCKE B MOPSIKE HEyOBIBAHUSL.
Hanpumep, ecnu 3aaymansl uucna 2, 3, 5,10 Ha gocke OyzeT BeimucaH Habop 2, 3,
5,5,7,8, 10.

a) Ha nocke Boimucad nabop — 3, -1, 2, 4, 6, 7, 9Kakue uncia ObuUIH 3a1yMaHbl?

6) [lnsi HEKOTOPBIX Pas3IMYHBIX 3aJyMaHHBIX YHCEN B HaOope, BBHIMHCAHHOM Ha
nocke, uncino 0 Bcrpeuyaercs poBHo 6 pa3. Kakoe HanmMeHbIIIEe KOJIUYECTBO YUCEI
MOTJIO OBITh 33yMaHO?

B) JI1sl HEKOTOPBIX 3aIyMaHHBIX YMCET Ha JOCKE BBINMMCAH Habop. Bcerma im mo
3TOMYy HaOOpY MOXHO OJJHO3HAYHO OIPEICIUTh 3aAyMaHHbIC YKciIa?

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Junarnoctuyeckas padora Ne 1
no MATEMATHUKE
24 centsiopsa 2013 roma

11 kaacce

Bapuant MA10103 (3anax 6e3 jiorapudgmoB)

Paiion.

T'opox (HaceIéHHBII MYHKT)

IMkona.

Kaacc.

damuana

Nma

OT4ecTBO.
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Maremaruka. 11knacc. Bapuant MA10103 Bamaz Ge3 sorapudmos) 2
NHCTpYKIUSA 0 BHINOJHEHUIO Pa00THI

Ha BeIOJHEHHWE OUATrHOCTHYECKOH pa0OTHI [0 MareMaTHKe Iaéres
235munyt. PaboTa cocrouT u3 nByX uacreit u conepxkut 203ananuii.

Yacte 1 conepskur 14 3ananuii ¢ kpatkum orBetoM (B1-B14) 6aszosoro
YpOBHSI MO MaTepually Kypca MaTeMaTUKd. 3anaHus 4actd 1 cumrarorcs
BBIMIOJHCHHBIMY, €CJIM JaH BEPHBII OTBET B BHJIC LIEJIOT0 YHCIA MIH
KOHEYHOH JIECITUIHOM APOOH.

Yactpe 2 comepxur 6 6oiee cinoxubix 3amanuii (C1-C6) mo marepuany
Kypca MareMaTtuku. [Ipu uX BBHIMOJHEHUH HAJIO 3aIHCaTh MOJHOE PEICHUE
OTBET.

CoBeryeM JIsi PKOHOMHH BPEMEHH IMPOMYCKaTh 3aJlaHHe, KOTOpOe He
yna€Tcs BBHIOJHUTH Cpasy, M MEePEeXOJHTh K cienyroneMy. K BBIIOTHEHHTO
MPOMYLICHHBIX 3aJaHUIl MOXKHO BEpHYThCs, eclii y Bac ocTanercst Bpemsi.

Kenaem ycnexa!
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Maremaruka. 11knacc. Bapuanr MA10103 Bamnaz 6e3 siorapugmoBs) 3

Yacrn 1

Omeemom na 3aoanus Bl-Bl4 oonscno Ovimv uenoe uucio uiu Koneunas
oecamuunana Opoov. Eounuybl usmepenuii nucamo ne HyyHCHO.

B po3HuIy omuH HOMEp eXEeHeAENbHOro xypHaia «Pemoprax» crour 27 pyo.,
a MoJTyro/10Bas MOANUCKa Ha 3TOT *)ypHai ctouT 510 py6. 3a moaroma BBIXOAUT
25H0MepoB kypHana. CKoIbko pyOrei cOKOHOMHT T-H VIBaHOB 3a monrona, eciu
He OyZeT MOKynaTh KaX bl HOMep XKypHaIa OTAeIbHO, a 0(QOPMHUT HOAIHCKY ?

OTBeT:

Ha mmarpamme mokasaHO pacmpenelicHWe BbIIUIaBKH amomuHus B 10 crpanax
mupa (B Thicsyax ToHH) 3a 2009roa. Cpeau npeacTaBieHHbIX CTPAH IEPBOE MECTO
no oO0b€My BHIILIaBKH 3aHuMan baxpeiiH, mecstoe mecto — HoBas 3emanaus.
Kakoe MecTo cpeul peICTaBICHHBIX CTPaH 3aHuMaia ['epmanust?

900
800 ——
700 H
600 H
500 H
400 H
300 H H
200 H H
100 H H

OTBeT:

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Maremaruka. 11kinacc. Bapuanr MA10103 Banaz 6e3 norapudmos) 4

CepelMHBl CMEKHBIX CTOPOH NPSIMOYTOJNBHHKA, TUAarOHAJIA KOTOPOTO PaBHBI 2,
COCIMHEHBI OTpe3kamMu. Haligure mnepuMerp 00pa3oBaBIIEroCs 4YETHIPEX-
YTOJIbHUKA.

D G C
H I
Y| E B

OrTBeT:

HesaBucumas oskcmepTHas JabopaTopus ompenenser pedTHHr R OBITOBBIX
npuboOpoB Ha ocHOBe kK03 durmenTa nenHocty, paaoro 0,01, cpenneit uensr P,
nokazareneil (yHkuuoHampHOCTH F, kadectBa Q w muszaitna D . Kaxnpri u3
noKkasateneil oreHuBaercs menbM ugucioM oT O nmo 4. UToroBeri pedTHHT
BBIYHCIICTCS [0 (hopMyIie
R=4(2F + Q+D)- 0,0P.

B Tabnuie maHbl cpemHss IIeHa U OICHKH KaXXJIOTO ITOKa3aTelsl JUIl HeCKOJIBKUX
MoJieJIel 3JIeKTpUYecKux MsicopyOok. Ompenenure HaMOOJBIIMA PEHTHHT Tpea-
CTABJICHHBIX B TA0JHIE MOECICH DIICKTPHICCKUX MICOPYOOK.

‘Moz[em, MSACOPYOKH |Cpezmsm eHa |(I)yHKIIPl0HaJII>HOCTB \Kaqecmo ‘).Il/l3ﬂﬁH
| A | 5500 | 3 4 | 3
\ b | 4100 | 1 3 | 4
\ B | 4200 | 3 o0 | 3
\ r | 5300 | 2 1 | 3

OrtBerT:

Haiinure kopenpb ypaBHenus v 6X+13=11.

OrtBerT:

© Cratl'pan 2013r. [Ty6nukanus B IHTepHETE MM EYaTHBIX M3AaHUIX 0€3 MHChMEHHOI'0 COrJIacHs
Cratl'paj 3anpelieHa




Maremaruka. 11knacc. Bapuanr MA10103 Bamnaz 6e3 siorapugmoBs) 5

B tpeyroapauke ABC yrom A pasen 31°, AC =BC. Haiigure yron C. OtBer

BBIpa3UTeE B rpajycax.
C

OTBeT:

Haiinute 3nauenue Beipakenuss —20tg 67 Otg 23.

OrtBerT:

Ha pucynke u306paxés rpadux dyraxmmn Y = f (X), onpenenéunoii Ha nuTepae
(—5; 9). Haiiiute KONMYECTBO TOUEK, B KOTOPHIX mpom3BojHas (ynkuma f ()

pasna 0.
g y= (@)
N\
JANVARY rA\NEEA
AR AN /
-5 X
0 €
| \[ [/
/ \ [/
OTBeT:
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Maremaruka. 11kinacc. Bapuanr MA10103 Banaz 6e3 norapudmos) 6

B mpaBunbHO# deThipéxyroapHoit mupamuae SABCD touka O — 1eHTp OCHO-
BaHus1, S — BepumHa, O =15, SA=25. Haiiaute nmuny otpeska AC.

OTBeT:

B10 | ITepex HayasoMm MEPBOro Typa YEMIIMOHATA IO INALIKAM YYaCTHUKOB Pa3sOUBAIOT
Ha UIPOBbIE Maphl CIIyYaHBIM 00pa3oM ¢ MOMOIIBIO Xpebust. Becero B yemmnuonare
ydacTByeT 26 manmcToB, cpeny Kotopsix 19 yaactHukoB u3 Poccun, B TOM uncie
Jannun PakxoB. Hailiiute BeposATHOCTH TOTO, YTO B mepBoM Type [lanumn Pakxos
OyJeT urpath ¢ KakUM-1100 mammcToM u3 Poccun.

OrtBerT:

B1l | Haiinure 00béM MHOTOTpaHHUKA, M300paKEHHOIO Ha pUCYHKE (BCE JBYIpaHHBIE
YIJIBI TIPSIMBIE).

5

o)
———

A
| IR, E—

OrtBerT:
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B12

B13

B14

Maremaruka. 11knacc. Bapuanr MA10103 Bamnaz 6e3 siorapugmoBs) 7

B HekoTOpoll CIUIOIIHOM CpeAe HCTOYHUK W NPUEMHUK 3BYKOBOI'O CHTHala
JBIDKYTCSl MPSIMOJIMHEHHO HAaBCTpedy ApYyr Apyry. YactoTa 3ByKa, pETUCTPH-
pyeMas pUEMHHUKOM, HE COBMAgaeT C YacTOTOH 3ByKa, HCITyCKAaeMOTO HCTOY-
HUKOM. CBsI3b MEXy 4aCTOTaMu BbIpaxkaeTcs (HopMyIIoit

+u
f=f Y
c—V
rge ¢ — CKOpOCTb 3ByKa B jaHHOH cpexe (M/c), f,=140I'm — wacrora ucmyc-

KaeMoro 3Byka, f — uacroTa 3Byka, peructpupyemas npuéMHIKOM, a U=9 m/c u

V=7 m/c — cKoOpoCTH TPHEMHHKA W WCTOYHHKA 3BYKA COOTBETCTBEHHO. llpu
KaKoO#l CKOpOCTH 3ByKa B Cpelle YacToTa, PerHcTpupyeMas MpuEMHUKOM, OyaeT
paBHa 145T11? OTBET BBIPa3UTE B METPAX B CEKYHIY.

OTBeT:

e Opuranmel, cocrosume U3 pabdoOYUX OJMHAKOBOMH  KBalM(HKaIWH,
OJJHOBPEMEHHO HAuyalld CTPOUTH J(Ba OJMHAKOBBIX JICTHMX JOMHKa. B mepBoii
Opuraze O6buto 6 paboumx, a Bo BTOpoii — 10 paboumx. Uepe3 6 mneit mocne
Hadajia paboTHI B IEpBYI0 Opurangy nepenurn 3 pabodmx W3 BTOPOH Opuransl, B
pe3ynbTare yero oba JAOMHUKA ObUIM MOCTPOCHBI OAHOBpeMEHHO. CKOJIBLKO JHEH
notpedoBaIoch OpHuragam, 4To0bl 3aKOHYUTH paboTy B HOBOM COCTaBe?

OrtBer:

Haiinute naubospliee 3HaueHne OGQyHKOMH Y=12X— 7SinX+ 7 Ha oTpeske

&y

OTBeT:

Yactn 2

Jlns 3anucu pewenuit u omeemos na 3adanus C1—C6ucnonv3yiime omoenvnolit
aucm. 3anuwume chauana Homep ewvinoansemozo 3adanusa (Cl, C2 u m.o.),
a 3amem nonoe 000CHOGAHHOE PeuieHue U OMEeH.

a) Pewrnre ypaBHenue 125INX = 4SINX EB_\/—S cox.

. 51t
6) Haiinure Bce KOpHU 3TOTO ypaBHEHUS, IPHHAUICIKAIIIE OTPE3KY 7; 4 |.

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Maremaruka. 11kinacc. Bapuanr MA10103 Banaz 6e3 norapudmos) 8

B npaBuneHO#l veThipéxyromsHol mpusmMe ABCDABC D, cropoHa ocHOBaHMs
paBHa 11,a 6oxoBoe pedopo AA =7. Touka K mpunamnexur pebpy BC, u nemur
ero B oTHomeHuu 8:3, cuutas oT BepmuHbl B, . Haifaure mnomans cedenus sroi
MIPU3MBI TUIOCKOCTBIO, Tpoxoasuiel uepes Toukn B, D u K.

Pemmure CHUCTEMY HCPABCHCTB

grrd+Zx-2-3xs8,
2

x3 +6x2+ 28X+ x=10_
X-5

B tpeyroneaunk ABC BmmcaHa OKpyKHOCTH paamyca R, kacaromasics CTOPOHBI
AC B Touke D, npuuém AD =R.

a) Jlokaxxute, 4to TpeyroibHuk ABC IpsiMOYTrOIbHBIMH.

0) Brwmcannas okpyxHOCTh Kacaercsi ctopoH AB m BC B Toukax E um F.
Hatigure romans tpeyronsiuka BEF | ecniu u3BectHo, uto R=5u CD =15.

HaﬁﬂHTe BCC 3HAUYCHUS a., HpI/I KaXXI10M U3 KOTOpLIX ypaBHeHI/Ie
2
X’ ~|x-a+6=|x+a-6-(a-6
UMECT e,Z[I/IHCTBeHHBIﬁ KOPCHB.

3agyMaHO HECKOJIBKO (HE 00S3aTebHO PAa3IMYHBIX) HATYPAIBHBIX YHCENI. JTH
YKCiia U BCE WX BO3MOKHBIE CyMMBI (110 2, M0 3 M T.JI.) BBINKCHIBAIOT Ha JIOCKE
B IIOpsiIKE HeyObIBaHMs. ECIM Kakoe-TO 4HCIIO N, BBIIMCAHHOE Ha JOCKE,
MOBTOPSIETCSI HECKOJBKO pa3, TO Ha JOCKE OCTaBISIETCS OJHO TAaKOE YUCiIo N,
a OCTaJIbHBIC YKCNa, paBHBIC N, ctupatoTcs. Hampumep, ecnu 3amymans yncna 1,
3, 3, 4,10 Ha nocke Oyner 3amucan Hadop 1, 3, 4, 5, 6, 7, 8, 10, 11.

a) [puBeauTe pUMep 3ayMaHHbIX YKCEN, JUT KOTOPBIX Ha JOCKE OY/EeT 3amucan
Habop 3, 6, 9, 12, 15.

6) CyIecTByeT M MpUMEp TaKUX 3aJyMaHHBIX YHCEN, Ui KOTOPHIX Ha JOCKE
Oyner 3anucan Habop 1, 3, 4,5, 6, 8,9,11, 12, 13, 14, 17, 18, 19,237

B) [IpuBeaure Bce IpUMEPHl 3aIyMaHHBIX YMCEN, A KOTOPHIX Ha IOCKE Oyaer

3anucan Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 3733347.
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Junarnoctuyeckas padora Ne 1
no MATEMATHUKE
24 centsiopsa 2013 roma

11 kaacce

Bapuant MA10104 (3amax 6e3 jiorapudgmoB)

Paiion.

T'opox (HaceIéHHBII MYHKT)

IMkona.

Kaacc.

damuana

Nma

OT4ecTBO.
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Maremaruka. 11knacc. Bapuant MA10104 Banan Ge3 sorapudmoB) 2
NHCTpYKIUSA 0 BHINOJHEHUIO Pa00THI

Ha BeIOJHEHHWE OUATrHOCTHYECKOH pa0OTHI [0 MareMaTHKe Iaéres
235munyt. PaboTa cocrouT u3 nByX uacreit u conepxkut 203ananuii.

Yacte 1 conepskur 14 3ananuii ¢ kpatkum orBetoM (B1-B14) 6aszosoro
YpOBHSI MO MaTepually Kypca MaTeMaTUKd. 3anaHus 4actd 1 cumrarorcs
BBIMIOJHCHHBIMY, €CJIM JaH BEPHBII OTBET B BHJIC LIEJIOT0 YHCIA MIH
KOHEYHOH JIECITUIHOM APOOH.

Yactpe 2 comepxur 6 6oiee cinoxubix 3amanuii (C1-C6) mo marepuany
Kypca MareMaTtuku. [Ipu uX BBHIMOJHEHUH HAJIO 3aIHCaTh MOJHOE PEICHUE
OTBET.

CoBeryeM JIsi PKOHOMHH BPEMEHH IMPOMYCKaTh 3aJlaHHe, KOTOpOe He
yna€Tcs BBHIOJHUTH Cpasy, M MEePEeXOJHTh K cienyroneMy. K BBIIOTHEHHTO
MPOMYLICHHBIX 3aJaHUIl MOXKHO BEpHYThCs, eclii y Bac ocTanercst Bpemsi.

Kenaem ycnexa!
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Cratl paj 3anpereHa




Maremaruka. 11knacc. Bapuanr MA10104 Bamnaz 6e3 siorapugmMoB)

Ta6anua TpUuroHoMeTpudecKux GyHKIMii 1Jisl yrioB
ot 1 10 89 rpanycos

sinx

COSX

tgx

sinx

Ccosx | tgx

X

sinx

COSX

tgx

sinx

COSX

tgx

0,011

1,00(

0,017

24

0,407

0,9140,445

47

0,731

0,687

1,072

70

0,940,347

2,747

0,031,994

0,031

25

0,424

0,9060,464

48

0,743

0,66

n,117

71

0,9460,324¢

2,904

0,05’

0,999

0,057

26

0,434

0,8990,484

49

0,755

0,654

i,15(

72

0,9510,304

3,078

0,07(D,99¢

0,07(

27

0,454

0,8910,51(

50

0,764

0,643

1,192

73

0,9560,297

3,271

0,0870,994

0,087

28

0,464

0,8830,537

51

0,777

0,624

1,239

74

0,9610,27¢

3,487

0,10%D,994

0,104

29

0,485

0,8750,554

1 52

0,78¢

0,614

i, 28(

75

0,964

0,254

3,732

0,123

0,993

0,123

30

0,50(

0,8660,571

53

0,794

0,604

1,327

76

0,97(

00,242

4,011

OIN[O|O|B[W[N|F (X

0,139,99(

0,141

31

0,511

0,8570,601

54

0,804

0,584

1,376

77

0,974

0,225

4,331

©

0,156D,984

0,158

32

0,53(

0,8480,621

55

0,814

0,574

11,428

78

0,974

0,204

4,705

[N
o

0,174

0,984

0,17¢

33

0,541

0,8390,644

56

0,824

0,559

1,483

79

0,987

0,191

5,145

(IR
=

0,191

0,987

0,194

| 34

0,55

0,8290,671

57

0,834

0,545

3, 54(

80

0,984

0,174

15,671

(IR
N

0,208

0,978

0,213

35

0,574

00,8190, 70(

58

0,844

0,53(

1,60(

81

0,988

0,154

6,314

[EEN
w

0,225

0,974

0,23]

36

0,588

0,8090, 721

59

0,857

0,515

3,664

1 82

0,99(

10,134

7,115

14

0,247

0,97(

0,244

37

0,607

10,7990, 754

} 60

0,866

0,50(

N,732

83

0,993

0,123

8,144

15

0,259

0,964

0,268

38

0,614

0,780,781

61

0,871

0,481

11,804

1 84

0,999

0,105

9,514

16

0,276

0,961

0,281

39

0,624

0,7710,81(

62

0,883

0,464

1,881

85

0,996

0,087

11,43

17

0,297

0,954

0,306

40

0,643

0,7660,834

63

0,891

0,454

11,963

86

0,998

0,07(

14,301

18

0,309

0,951

0,325

41

0,654

0,75%0,86

64

0,894

0,43

2,05(

87

0,999

0,057

1.9,08]

19

0,326

0,944

0,344

| 42

0,664

0,7430,90(

65

0,90¢

0,423

2,145

88

0,994

0,035

8,636

20

0,347

0,94(

0,364

| 43

0,682

0,7310,933

66

0,914

0,407

2,244

89

1,00(

10,017

57,29

A ST et e =4

21

0,358

0,934

0,384

| 44

0,699

0,7190,96¢

67

0,921

0,391

2,354

22

0,371

0,927

0,404

| 45

0,707

0,7071,00(

68

0,927

0,371

Y, 479

23

0,391

0,921

0,424

| 46

0,714

0,69%1,034

69

0,934

0,35§

2,609
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Yactn 1

Omeemom na 3aoanus Bl-Bl4 oonsxcno oOvimv yenoe uucio uiu Koneunas
decamuunasn opoos. EOunuysl usmepenuii nucams He HYHCHO.

B xBaptupe, rae npoxunsaet I1€rp, ycTaHOBIEH MpHOOp yuéTa pacxoma XOJIOJHOH
BOJbI (cuéTurk). 1 Mast cu€TumK mokaspiBas pacxox 172ky6. M Bobl, a 1 uroHsI —
177 xy6. m. Kakyro cymmy nomxeH 3armiatuth 1IETp 3a XonogHyro Boxy 3a Maii,
eciu 1ieHa 1 xy6. M xomomHOM Boas! cocTaBisieT 23 py0. 10xom.? OTBeT BhIpazuTe
B pyOJIsX.

OTBeT:

Ha muarpamme moka3aHo pacrpeielieHue BBITUIaBKH nuHKa B 11 cTpanax mupa
(B ThIcstuax TonH) 3a 2009rox. Cpean mpeaCTaBICHHBIX CTPaH HEPBOE MECTO MO
BBITIJIaBKE LIMHKA 3aHUMano Mapokko, oguHHaaunaroe mecto — bonrapus. Kakoe
MecTo 3annMana Hamubusa?

100
80
60 H H
40 B B

g0 O 0 1 N A

OrTBeT:
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Maremaruka. 11knacc. Bapuanr MA10104 Bamnaz 6e3 siorapugmMoB) 5

CepeauHsl MOCIENOBATENbHBIX CTOPOH MNPSIMOYIOJIBHHKA, JHArOHaJd KOTOPOIo
paBHBI 2, COSIMHEHBI OTpe3KkamMu. HaiinuTte nepumerp 00pa3oBaBIIEroCs YEThIPEX-
YTOJIbHUKA.

D G C
H I
A E B

OTBeT:

HesaBucumast sxcriepTHas aboparopust ompefenseT pedTuHr R ObITOBBIX HpH-
O0opoB Ha ocHOBe kod(duiuenta nenHoctd, pasHoro 0,01, cpenneit nensr P,
nokasareneil QydxkuuonansHoctn F, xauectBa Q w amsaiima D. Kaxnapii wus
ToKasaTesel oreHuBaercss menbiM guciaoM oT O no 4. UroroBeni pedTHHr
BBIYHCIIICTCS IO (popMyIie
R=4(2F + Q+D)- 0,0P.

B Tabnuie maHbl cpemHss IIEHAa W OICHKH KaXXJIOTO ITOKa3aTelsl Ul HeCKOJIBKUX
MoJIeJIel 3JEKTpUYecKux MsicopyOok. Ompenenure HauOOJBIIMA PEHTHHT Mpe-
CTaBJICHHBIX B Ta0JIHIE MOAECIECH ICKTPHICCKIX MICOPYOOK.

‘Moz[e.m, MSACOPYOKH |Cpezmsm eHa |(I)ym<un01{anbﬂocn> |Ka‘leCTBO \I[mal“m
| A | 5000 | 4 0 | 2
\ b | 3800 | 0 4 | 2
\ B | 5800 | 4 0 | 2
\ r | 6000 | 0 0 | 2

OrtBerT:

Haiinure kopeus ypaBHenus v 3X+ 25=1C.

OrtBerT:
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Maremaruka. 11kinacc. Bapuanr MA10104 Banaz 6e3 norapudgmos) 6

B paBHOOenpennom tpeyronbHuke ABC ocHoBanme AB paBrno 20, AH —
Beicota, BH =2,1. Tlonmp3ysice TabmumamMu TPUTOHOMETPHYECKHX (YHKIHI,
Haiiaute yron BAC (mpu HEOOXOAMMOCTH Pe3yJIbTaT OKPYIJIMTE 0 LEJO0r0 YKCIIa
rpasycos).

C

OTBerT:

Haiinure snauenue soipaxkenus 46tg 7 [tg83.

OrtBerT:

Ha pucynke nzobpaxén rpaduk Gpyukuun y = f (x), ONpeACIEHHON HAa HHTEPBAJIE

(—4; 9). HaiinuTe KOMMUecTBO TOUYEK, B KOTOPBHIX MPOM3BOJHAS (YHKIIUH f(x)

paBna 0.
g y=f@
At
PN /
/N A /
\L/T\ /
JARRAVAR /
-4 X
0 9
/ \ /
TV
Ortger:
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Maremaruka. 11knacc. Bapuanr MA10104 Bamnaz 6e3 siorapugmMoB) 7

B mpaBuibHO# ueThipéxyroapHoit mupamuge SABCD touka O — 1eHTp OCHO-

B10

Bl1

BaHus, S — BepumHa, O =15, SA=25. Haiinute anuny otpeska AC.

OTBeT:

Iepen HavyaaoM MEpPBOrO Typa YEMITHMOHATA TI0 TEHHUCY YYaCTHHUKOB pa30OHMBAaIOT
Ha UI'POBbIE Maphl CIIyYalHBIM 00pa3oM C MOMOILEIO Xpebust. Becero B uemnuoHare
ygacTByeT 76 TCHHHCHCTOB, CPEIM KOTOPBIX 7 YYaCTHHKOB M3 Poccuu, B TOM
yucine Anartonuil MockBuH. Hailnure BeposTHOCTH TOro, 4ro B IEPBOM Type
AHaronuit MockBUH OylIeT UrpaTh C KAKUM-THOO0 TEHHUCUCTOM U3 Poccum.

OrtBerT:

Haiinure 06b6EM MHOrOrpaHHHKa, H300paKEHHOrO Ha pUCYHKe (BCe ABYTpaHHBIC
YIJIBI TIPSIMBIE).

5

[ S
1
I
1
1
1

OTBeT:
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B13

B14

Maremaruka. 11kinacc. Bapuanr MA10104 Banaz 6e3 norapudgmos) 8

B HekoTOpoil CIUIOIIHOM CpeAe HCTOYHUMK U NPUEMHUK 3BYKOBOI'O CHUTHala
JBIOKYTCSl TIPSIMOJIMHEWHO HaBCTpedy ApYyr Apyry. YacToTa 3ByKa, pPETUCTPH-
pyemasi IpuéMHUKOM, HE COBIAJAeT C YacTOTOW 3ByKa, HCIyCKaeMOI'0 HMCTOY-
HUKOM. CBsI3b MEX]y 4YaCTOTaMU BbIpaxaeTcs (HopMynoit

f=f Y
CcC—V

rle ¢ — CKOpOCTb 3ByKa B maHHOW cpene (M/c), f,=140I'm — wacrora ucmyc-
KaeMoro 3Byka, f — uacrora 3ByKa, peructpupyemast IpuéMHHUKOM, a U=9 Mm/c u

V=7 m/c — ckopocTH MpuEMHHKAa ¥ HCTOYHHKA 3ByKa COOTBETCTBEHHO. [lpm
KaKoOi CKOpOCTH 3ByKa B Cpele YacTOTa, PerucTpupyeMas MpuEMHUKOM, Oyaer
paBHa 1457 11?7 OTBET 3aMUIIMTE B METPaX B CEKYHIY.

OTBeT:

VBan u Aunexceil norosopuiuch BeTpeTuThest B H-cke. Onm enyt k H-cky
pasHbIMH Joporamu. VBaH 3BOHUT AJIeKcel0 W Y3HAET, YTO TOT HAXOIUTCA
B 168kM or H-cka u emeT ¢ MOCTOSHHOW CKOPOCTBIO 72 KM/4. IBaH B MOMEHT
3BOHKa Haxomutcs B 165 kM or H-cka m emé mommkeH MO JOpore caeiaTh
30-MuHyTHYI0 OCTaHOBKY. C Kakoil CKOpPOCThIO JODKeH exaTh MBaH, 4YTOOBI
npuObITh B H-CK 0ZIHOBpeMEeHHO ¢ Astekceem?

OrtBerT:

. 2
Haiinure nHammensinee smavenne dymkmmn y=(x—3)"(x—6)-5 ma oTpeske

[4;1].

OrtBerT:
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Maremaruka. 11knacc. Bapuanr MA10104 Bamnaz 6e3 siorapugmMoB) 9

Yactnp 2

[ns 3anucu pewenuii u omeemos na 3adanusn C1—C6ucnonvsyiime omoenvnuli
aucm. 3anuwmume cnauana nomep evinoansemozo saoanus (Cl, C2 u m.o.),
a 3amem noiHOe 000CHOBAHHOE PewleHue U Omeen.

sinx
) _ 5CO

a) Pewrure ypaBHenue (25COSX

. 51t
0) HaiinuTe Bce KOPHH 3TOr0 ypaBHEHHMS, IPUHAIJIEKAIINE OTPE3KY {— 7; - T[} .

B mpsmoyronsHoM mnapamnenenunene ABCDAB,C,D, ussectHsl péopa AB=5,
AD =4, AA =9. Touka O npuHamnexut pedpy BB, U [eIHUT €ro B OTHOIIECHUU

4:5, cuntast ot BepiuHbl B. Haligure miormiaap ceueHus 3TOro napauienenuneaa
IUIOCKOCTBIO0, poxoasmmei uepes Toukn A, O u C,.

Pemnte cucreMy HepaBeHCTB

1 5
4|x+]j+§|x—4|—5xs 12,
2
X3+5X2+28X + 5x - 30S5.
X—6

B tpeyromsuuk ABC BmmcaHa OKpy:XKHOCTB pagmyca R, kacaromasics CTOPOHBI

AC B Touke D, mpruém AD =R.

a) Jlokaxute, 4to TpeyroibHuK ABC mpsMOYTOJIbHBIM.

6) Brmcanuas okpykHocTh Kacaercsi ctopoH AB m BC B toukax E n F.
HatignTe mmomans Tpeyronsauka BEF , ecin n3sectHo, uto R=2 n CD =10.

Haiigure Bce 3HaueHus a, MpH Ka)KIOM U3 KOTOPbIX ypaBHEHHE
2
X +(1-a)" =|x-1+a|+|x-a+1
HMMeeT eJMHCTBEHHBIA KOPEHb.
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Maremarnka. 11kmacc. Bapuanr MA10104 Bamax Ge3 noraprudmos)

3aayMaHO HECKOJNBKO IeNbIX unces. Habop 3THUX 4HMcend M BCe MX BO3MOXKHBIE
cymmbl (o0 2, mo 3 W T.].) BBIIMCBIBAIOT Ha JOCKE B IMOPSIAKE HEyOBIBAHUSL.
Hanpumep, eciu 3aagymansl uncia 2, 3, 5,10 Ha gocke Oy/eT Beimucan Habop 2, 3,
55,7,8, 10.

a) Ha mocke Beinucan natop — 3, -1, 2, 4, 6, 7, 9Kakue uncia ObuUIH 3ayMaHbl?

0) Jlnsi HEKOTOPBIX Pas3iMYHBIX 3aJyMAHHBIX YHCEN B HaOope, BBHIMHCAHHOM HA
nocke, uncio O BcTpeuaercst poBHO 6 pa3. Kakoe HauMeHbIIee KOIMIECTBO YHCEI
MOTJIO OBITh 33 yMaHO?

B) JI1sl HEKOTOPBIX 3a[yMaHHBIX YHCE] Ha JOCKE BbIMMCAaH Habop. Bcerma im mo
3TOMY HaOOpy MOKHO OJTHO3HAYHO ONPEICIUTh 33 yMaHHBIC YHCIIA?
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