Junarnoctuyeckas padora Ne 1
no MATEMATHUKE
24 centsiopsa 2013 roma

11 kaacce

Bapuant MA10105 (3amax 6e3 mpou3BoaHOI)

Paiion.

T'opox (HaceIéHHBII MYHKT)

IMkona.

Kaacc.

damuana

Nma

OT4ecTBO.

© Cratl'pax 2013r. [Ty6unukarms B IHTepHETE MM MEYATHBIX M3MAHMSIX 0€3 MHCHMEHHOTO COTJIACHsI
Cratl'paj 3anpereHa

Maremaruka. 11knacc. Bapuant MA10105 Baman 6e3 mpou3BoIHOIA) 2
NHCTpYKIUSA 0 BHINOJHEHUIO Pa00THI

Ha BeImONHEHHWE IUArHOCTHYECKOH pabOTHl 1O MaTeMaTuke aagrcs
235munyt. PaboTa cocrouT u3 n1ByX 4acreit u conepxur 20 3anaHuid.

Yacte 1 comepxur 14 3ananmii ¢ kpatkum otBetoM (B1-B14) Gasosoro
YpOBHSI MO MaTepHaly Kypca MaTeMaTuKu. 3anaHus 4actd 1 cumrarorcs
BBIMIOJTHCHHBIME, €CITM JaH BEPHBI OTBET B BHAE LENOrO 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 MA10105 (e3 npou3sBoaHoit) 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
700 ——
600
500 ——
400 - H —
300 A H B
200 A H B

108- ﬂ l_J I

e

OrtBer:

IMepumerp paBHOOEIPEHHOTO TpeyroNbHUKA paBeH 25. bokoBas ctopoHa paBHa 7.

Haiinute ocHOBaHuMeE.
C

OTBeT:
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Maremaruka. 11kinacc. Bapuanr MA10105 (e3 npoun3BoHOiA) 4

HesaBucumas sKcriepTHasi JabopaTopusi ompesenser peHTHHr R OBITOBBIX HpH-
60poB Ha ocHOBe Kod(duimenta nernoctd, pasHoro 0,01, cpenneit nensr P,
nokasareyeil QpyHkuuoHagpHocTH F, xauectBa Q w muzaiina D . Kaxnapni us
mokaszareneil oneHuBaeTcss I1eabiM uucioM oT O mo 4. WToroBblii pedTHHT
BBIYHUCIISIETCS 110 hopMyIie
R=4(2F + Q+D)- 0,0P.

B tabnuue maHbl cpedHss LEHAa W OLEHKH KaKIOTO MOKAa3aTelsl sl HECKOJIBKHX
Mojenel 3MeKTprUeckux Msacopybok. Ompenenure Hanbombmmili peHTHHT mpen-
CTaBJICHHBIX B TAOJHIE MOJIENICH NEKTPUICSCKUX MICOPYOOK.

‘Mone.m; MSACOPYOKH \Cpemmﬁ neHa |(DyHKIIPIOHaJII>HOCTB ‘Kaqecmo ‘).Il/BﬂﬁH
\ A | 5000 | 4 0 | 2
| b | 3800 | 0 4 | 2
\ B | 5800 | 4 o0 | 2
| r | 6000 | 0 o0 | 2

OrtBerT:

Haiiure xopenb ypauenus log, (5-x) =1.

OTBeT:

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

OTBeT:

Haiinure 3nauenune Boipakenus 46tg 7 [(1g83.

OrTBeT:
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Maremaruka. 11knacc. Bapuanr MA10105 (e3 npou3sBoaHoit) 5

MarepuanpHass Touka M HauyMHaeT OBIDKCHHE W3 TOYKA A M JBIXKETCS MO
npsmoii Ha mpoTspkeHnn 10 cekynn. I'paduk mokaspiBaeT, Kak MEHSIIOCH
paccrosiHue oT Touku A mo Toukn M co BpemeneM. Ha ocu abcruce oTkia-
JbIBaeTCS BpeMs t B CeKyHIax, Ha OCH OPIMHAT — PAcCTOSHHUE S B METpax.
Omnpenenute, CKOJIBKO pa3 3a BpeMs IBW)KEHHUsI CKOpOCTh Touku M oOparmanacek
B HOJIb (HAYaJI0 U KOHEI] [BIKCHUS HE YUUTHIBANTE).

A
s=s(1)

OrtBerT:

B mpaBuibHON deThipéxyronpHoi mupamune SABCD touka O — meHTp

B10

ocHoBanusl, S — Bepmmna, SO =12, SB =15. Haiiaute amuny otpeska AC.

OrtBerT:

Ilepen HaganoM mepBOro Typa UYEMITHOHATa MO TEHHHCY YYaCTHHKOB pa3OUBaoT
Ha UTPOBBIE Maphl CITy4alfHBIM 00pa30M ¢ IIOMOIIBIO kpebus. Beero B uemnuonate
ydJacTByeT 76 TEHHHCHCTOB, CpeId KOTOPHIX / y4acTHHKOB W3 Poccum, B TOM
yucne Anaronuii MockBuH. Haiiiure BeposSITHOCTH TOrO, 4TO B TEPBOM Type
Amnatonuit MockBuH OyJieT UrpaTh ¢ KAKUM-THOO0 TEHHHCUCTOM u3 Poccun.

OrtBer:
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Maremaruka. 11kinacc. Bapuanr MA10105 (e3 npoun3BoHOiA) 6

Haiigute 00bEM MHOrOrpaHHHKa, W300paXEHHOTO HA PUCYHKE (BCE MBYrpaHHbIC

B12

B13

B14

YIIIBI TIPSIMBIE).

3

T————"

\
\
\
T
| I

OrtBerT:

B HekoTopoil crulomHOM cpeie UCTOYHHMK M NMPUEMHUK 3BYKOBOTO CHUIHala
JIBIDKYTCSL INIPSIMOJIMHEMHO HaBCTpedy Apyr Apyry. YacToTa 3ByKa, pErucTpu-
pyemass HpUEMHHMKOM, HE COBIAJaeT C YacTOTOM 3ByKa, HCILyCKaeMoOro
UCTOYHUKOM. CBSI3b MEXKIY YaCTOTAMH BBIpaXkaeTcs (hopMyIon

f=f Y
c—V

rlie ¢ — CKOpOCTb 3ByKa B jaHHOH cpene (M/c), f, =160 'y — wacrora ncmyc-
KaeMmoro 3Byka, f — Jacrora 3ByKa, perucTpupyemasi IpuEMHUKOM, a U =8 m/c u
V=16 M/c — ckopocTH NMpUEMHHMKA M HMCTOYHHMKA 3BYKa COOTBETCTBEHHO. [lpm

KaKkoll CKOPOCTH 3ByKa B CpeJie¢ 4YacTOTa, PerucTpupyemas HpUEMHHKOM, OyIer
paBHa 170T'1? OTBeT BhIpa3uTe B METPAX B CEKYHY.

OrtBerT:

WBan u Anekceid noroBopuinch BCTpeTHThCs B H-cke. Onm emyr k H-cky
pasHeIMH JoporamMu. VBaH 3BOHMT AJIEKCEI0 W Y3HAE€T, YTO TOT HAXOIUTCA
B 168kM or H-cka u ener ¢ MOCTOSHHOH CKOpocThio 72 KM/4. IBaH B MOMEHT
3BOHKa HaxomutTcs B 165 kM or H-cka m em€ JomkeH 1Mo nopore caenathb
30-MmuHyTHYI0 OcTaHOBKY. C KakoW CKOpPOCTBIO NOIDKEH eXaTb IIBaH, YTOOBI
npuOsITH B H-ck oHOBpeMeHHO ¢ Anekceem?

OrtBerT:

Haiimure Haubonbinee 3Hauenne Gynknun Y =+/9—16Sinx

OTBeT:
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Maremaruka. 11knacc. Bapuanr MA10105 (e3 npou3sBoaHoit) 7

Yacrnb 2

Jlns 3anucu pewenuii u omeemos na 3adanus C1—C6ucnonvsyiime omoenvnolit
aucm. 3anuwume crhauana Homep evinonnsemozo 3adanus (Cl, C2 u m.o.),
a 3amem noiHoe 000CHO6AHHOE PeuieHue U ONEem.

a) Pemmre ypaBuenne 1251NX = gsinx EB_\/73 cox.

. 51
6) Haiinure Bce KOPHU 3TOrO ypaBHEHUS, IPHHAUICIKAIIIE OTPE3KY 7; 4.

B mpaBunbHOM ueTkipéxyronsHoit mpusme ABCDABCD, ctopona ocHoBaHus
paBHa 11,a 6okxoBoe pedbpo AA =7. Touka K mpunamnexur pedpy BC, u nemur
ero B oTHomeHuu 8:3, cuutas oT BepimuHsl B, . Haliagure mnomans cedeHus sToi
MIPU3MBI TUIOCKOCTEIO, Tpoxoasiel uepes Toukn B, D u K.

Pemute CHUCTEMY HECPAaBCHCTB

X+3
IOg4—x

A9 >
(x-4)°

2
28x" +2x=10_ 5

3 2
X~ +6X"+
Xx-5

B tpeyromeauk ABC BmmcaHa OKpyXHOCTH pagmyca R, kacaromasicss cTOpPOHBI
AC B Touke D, mpuuém AD =R.

a) JlokaxuTe, 4yTo TpeyroabHuk ABC MpsSMOYIroJbHBIM.

0) Bnucannas okpyxHOCTh Kacaercsi ctopoH AB u BC B Toukax E um F.
HaitignTe mmomans tpeyronsanka BEF | ecom m3BectHo, uto R=5n CD =15.

Haitnure Bce 3HaueHus a, mpu KakIoM U3 KOTOPBIX YpaBHEHUE

X -|x-a+6=|x+a-6-(a-6)°

HUMECT e,ZII/IHCTBeHHHﬁ KOpPCHb.

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
Cratl'pap 3anpeleHa

Maremaruka. 11kinacc. Bapuanr MA10105 (e3 npoun3BoHOiA) 8

3agymMaHo HECKOJIBKO (HE O00S3aTeNbHO Pa3MYHbIX) HATYPAIBHBIX YHCENI. JTH
YHClIa ¥ BCE MX BO3MOKHBIE CyMMBI (110 2, 10 3 M T.I.) BBIIMCHIBAIOT Ha JOCKE
B IOpsiIKE HEyObIBaHMs. ECIH Kakoe-TO 4YMCiIO N, BBINHCAHHOE HAa JOCKE,
MOBTOPSICTCS. HECKOJIBKO pa3, TO Ha JOCKE OCTAaBISIETCS OMHO TaKOe YUCiIo N,
a OCTaJIbHBIC YKCIIa, paBHBIC N, crupatoTcs. Hampumep, ecin 3amymansl yncia 1,
3, 3, 4,10 Ha nocke Oyner 3anucad Haoop 1, 3, 4, 5, 6, 7, 8, 10, 11.

a) [IpuBeanTe mpuMep 3aIyMaHHbBIX YHCEN, sl KOTOPBIX HA TOCKE OyaeT 3ammcan
Habop 3, 6, 9, 12, 15.

0) CylecTByeT M NMpUMEP TaKMX 3aJyMaHHBIX YHCEN, U1 KOTOPHIX Ha JOCKE
Oymer 3anucan Habop 1, 3,4, 5,6, 8,9,11,12, 13, 14, 17, 18, 19,237

B) [IpuBenure BCe mpHMEpsl 3ayMaHHBIX YKCEI, JJIsi KOTOPBIX HAa JOCKE Oyaer
3amucan Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37 33847.
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Maremaruka. 11knacc. Bapuant MA10106 Baman 6e3 mpou3BOIHOIA) 2
NHCTpYKIUSA 0 BHINOJHEHUIO Pa00THI

Ha BeImONHEHHWE IUArHOCTHYECKOH pabOTHl 1O MaTeMaTuke aagrcs
235munyt. PaboTa cocrouT u3 n1ByX 4acreit u conepxur 20 3anaHuid.

Yacte 1 comepxur 14 3ananmii ¢ kpatkum otBetoM (B1-B14) Gasosoro
YpOBHSI MO MaTepHaly Kypca MaTeMaTuKu. 3anaHus 4actd 1 cumrarorcs
BBIMIOJTHCHHBIME, €CITM JaH BEPHBI OTBET B BHAE LENOrO 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 MA10106 (e3 npon3BoaHOit)

Tabanua TpuroHoMeTpuvecKux GyHKIMii 1JIsl yIiioB
ot 1 10 89 rpanycos

sinx

COSX

tox

sinx

cosx| tgx | x

sinx

COSX

tox

sinx

COSX

togx

0,01]

[1,00(

0,017

24

0,407

0,9140,44% 47

0,731

0,682

1,072

70

0,940,347

2,747

0,034

0,999

0,035

25

0,423

0,9060,466 48

0,743

0,664

n,117

71

0,9460,32¢

2,904

0,053

0,999

0,057

26

0,434

0,8990,488 49

0,754

0,65

i, 15(

72

0,9510,304

3,078

0,07(D,99¢

0,07(

27

0,454

0,8910,510 50

0,764

0,643

1,193

73

0,9560,297

3,271

0,0870,994

0,087

28

0,464

0,8830,532 51

0,777

0,624

N,235

74

0,9610,27¢

3,487

0,10%D,994

0,109

29

0,484

0,8790,554 52

0,784

0,614

i, 28(

75

0,9660,254

3,732

0,127

0,993

0,123

30

0,50(

00,8660,577 53

0,799

0,607

1,327

76

0,9700,247

4,011

0,1390,99(

0,141

31

0,511

0,850,601 54

0,804

0,584

1,374

77

0,9740,225

4,331

OIO(N|O|OB|W[N|F|X

0,15€D,984

0,15

32

0,53(

0,8480,62% 55

0,814

0,574

11,428

78

0,978

0,208

4,705

0,174

0,984

0,174

33

0,541

0,8390,649 56

0,824

0,554

1,483

79

0,987

0,191

5,145

0,191

0,982

0,194

| 34

0,554

0,8290,675% 57

0,834

0,545

3L, 54(

80

0,984

0,174

15,671

0,208

0,974

0,213

35

0,574

0,8190,700 58

0,844

0,53(

1,60(

81

0,988

0,154

6,314

0,225

0,974

0,231

36

0,58¢

0,8090,727 59

0,857

0,511

1,664

} 82

0,99(

10,134

7,115

0,247

0,97(

0,244

37

0,607

0,7990,754 60

0,864

0,50(

N,733

83

0,993

0,127

8,144

0,259

0,966

0,264

38

0,614

0,7840,781 61

0,874

0,48

1,804

1 84

0,994

0,109

9,514

0,276

0,961

0,287

39

0,624

0,770,810 62

0,883

0,464

1,881

85

0,996

0,087

11,43

0,297

0,954

0,306

40

0,643

0,7660,839 63

0,891

0,454

11,963

86

0,998

0,07(

14,30]

0,309

0,951

0,321

41

0,654

0,7550,869 64

0,899

0,434

2,05(

87

0,994

0,053

19,08

0,326

0,944

0,344

| 42

0,664

0,7430,900 65

0,906

0,423

2,145

88

0,994

0,035

8,636

0,347

0,94(

0,364

| 43

0,687

0,7310,933 66

0,914

0,407

2,244

89

1,00(

10,017

57,29

o O+

0,35§

0,934

10,384

| 44

0,695

0,7190,966 67

0,921

0,391

2,354

0,375

0,927

0,404

| 45

0,707

0,7071,000 68

0,927

0,374

2,479

0,391

0,921

0,424

| 46

0,714

0,6951,036 69

0,934

0,35§

2,609

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
Cratl'pap 3anpeleHa

Maremaruka. 11kinacc. Bapuanr MA10106 (e3 npou3BoHOiA) 4

Yactn 1

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

Jliis peMoHTa KBapTHpBI Tpedyetcs 23 pynoHa 060eB. CKOIBKO Mavyek 000HHOTO
KJIesl HY’)KHO KYITHTh, €CITH OfIHA TTauKa KJIesl paccuuTana Ha 4 pynoHa?

OrtBerT:

Ha nmarpamme moxas3aHO pacIpefesieHHe BBIIUIABKH IHHKA B 11 cTpanax mmpa
(B ThICstuax TonH) 3a 2009rox. Cpean mpeacTaBACHHBIX CTPaH HEPBOE MECTO IO
BBIIUTABKE IIMHKA 3aHUMallo Mapokko, ognHHaAnaroe mecto — bonrapus. Kakoe
MecTo 3annMana Hamuous?

100
80
60 4
40 EENE

0 o O A

OTBeT:

Haiigure ruomaas Tpaneunu, n300paxxEHHON Ha PUCYHKE.
YA
7 _________

3 R

"}

=Y

OrTBeT:
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Maremaruka. 11knacc. Bapuanr MA10106 (e3 npon3BoaHOit) 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.

OTBeT:

Haiizure kopens ypasHeHust 100, (-5-x)=2.

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:
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Maremaruka. 11kinacc. Bapuanr MA10106 (e3 npou3BoHOiA) 6

Matepuanehas Touka M HauMHaeT ABIDKEHME M3 TOYKM A M JBIKETCS 110
npsaMoil Ha mpoTsbkeHMH 12 cekynn. I'paduk mokaspiBaeT, Kak MEHSIIOCH
paccrostHHe oT Toukn A no Toukm M co Bpemenem. Ha ocm abcumce
OTKJIaJbIBAacTCsI BpeMsi t B CeKyHAaX, Ha OCH OpIMHAT — PACCTOSIHUE S B METPax.
Onpeaenute, CKOJIBKO pa3 3a BpeMs JBWKEHHUsS CKOpocTh Toukun M oOparmanace
B HOJIb (HAYAJI0 U KOHEI IBIKCHUS HE YUUTHIBANTE).

A
s=s(1)
o1 1

OrtBerT:

B mpaBunbHOW deThipéxyrospHoi mupamuae SABCD Ttouka O — meHTp

B10

ocHoBanusi, S — Bepmunaa, SO =12, SA=13. Haiiaure muny otpeska BD .

OTBeT:

Iepen HagamoMm mepBOro Typa YEMITHOHATA TI0 TEHHUCY YYAaCTHUKOB pa30OHMBAaIOT
Ha UIPOBbIE Maphl CIIyyalHBIM 00pa3oM ¢ IOMOIIBIO kpebust. Becero B yeMnuonare
y4acTByeT 26 TeHHHCHCTOB, cpenu KoTopblx 20 ywyactHukoB u3 Poccumn, B TOM
yucine Makcum IlnorBun. Haiinure BeposTHOCTH TOro, 4TO B IIEPBOM Type
MakcuM [InoTBUH OyAeT HTpaTh ¢ KAKUM-JIN00 TEHHHCUCTOM U3 Poccun.

OTBeT:

© Cratl'pan 2013r. [Ty6nukanus B IHTepHETE MM EYaTHBIX M3AaHUIX 0€3 MHChMEHHOI'0 COrJIacHs
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Maremaruka. 11knacc. Bapuanr MA10106 (e3 npon3BoaHOit) 7

Haiinute 06b€M MHOrOrpaHHHKa, H300pKEHHOTO HA PUCYHKE (BCe IBYrpaHHbBIC

B12

B13

B14

YIJIBI TIPSIMBIE).

5

(PR S
1
e e e e o]
1
1
1

OrtBerT:

B HekoTOpo#l CIUIOIIHOW cpeAe HMCTOYHUK M HPUEMHUK 3BYKOBOI'O CHUIHAJIa
JIBUXKYTCSl TPSAMOJMHEMHO HaBCTpeuy Apyr nApyry. YacroTa 3ByKa, perucrpu-
pyeMas npuEMHHUKOM, HE COBIAJAaeT C YacTOTOM 3BYKa, MCIyCKAaeMOI'O HCTOY-
HUKOM. CBSI3b MEXK]y 4YaCTOTaMH BBIpaXkaeTcst (OpMyIIOi

f=ftd

c-v’
rge ¢ — CKOpOCTh 3Byka B JaHHOU cpene (m/c), f,=170I'm — wuacrora
UCIIyCKaeMoro 3Byka, f — wdyacrora 3ByKa, perucTpupyemas NPHEMHHKOM,
au=2m/c u v=17 M/c — cKopocTd NpPUEMHHMKA W HCTOYHHMKA 3BYKAd COOT-

BETCTBEHHO. [IpM KakoW CKOPOCTH 3ByKa B CpE€Ie YacTOTa, PErHCTpUpyeMas
npuéMHHUKOM, OyzaeT paBHa 1801'1? OTBET BEIpa3uTe B METPax B CEKYHAY.

OTBeT:

Tpu onmHakoBble pyOamkm nemesie KypTku Ha 10%. Ha ckombko mponeHTOB
YeTHIPE TaKKe XKe PyOalIKu JOpoxkKe KypTKU'?

OrtBerT:

2_
Haiimute HanMeHbIee 3HaYCHUE PYHKIHN Y = 3X°6x+14

OrtBer:

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Maremaruka. 11kinacc. Bapuanr MA10106 (e3 npou3BoHOiA) 8

Yactn 2

[ns 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 KOpHH 3TOTO ypaBHEHUs, IPUHAJICKAIIUE 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,.

Pemute cucreMy HepaBeHCTB

X+2
logs_,

_ATe S>-
(x-5)"

2
28x” + 5¢x— 30S 5.

3 2
X~ +5x"+
X—6

B tpeyromsrnk ABC BmmcaHa OKpyXHOCTh paamyca R, xacaromascsi CTOpOHBI
AC B Touke D, mpuuém AD =R.

a) JlokaxuTte, yTo TpeyroabHuk ABC mpsMOYyrosibHbIM.

0) Brwmcanuas okpykHOCTh Kacaercs ctopoH AB m BC B Toukax E um F.
Haiimute mmomnians Tpeyroabanka BEF |, ecniu u3BectHo, uto R=2 u CD =10.

HaﬁHHTe BCC 3HAUYCHUA a, HpI/I KaXJI10M U3 KOTOpBIX ypaBHCHI/Ie
2
X’ +(1-a)" =|x-1+a +|x-a+1]
UMECT C)II/IHCTBCHHBH‘/’I KOpeHL.
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Maremaruka. 11knacc. Bapuanr MA10106 (e3 npon3BoaHOit) 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 Bcrpeyaercs poBHO 6 pa3. Kakoe HanmMeHbIIIEe KOJIAYECTBO 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
Cratl'pap 3anpeleHa




Junarnoctuyeckas padora Ne 1
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11 kaacce

Bapuant MA10107 (3amax 6e3 mpou3BoaHOI)

Paiion.

T'opox (HaceIéHHBII MYHKT)
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damuana

Nma
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Maremaruka. 11knacc. Bapuant MA10107 Baman 6e3 mpoW3BOIHOIA) 2
NHCTpYKIUSA 0 BHINOJHEHUIO Pa00THI

Ha BeImONHEHHWE IUArHOCTHYECKOH pabOTHl 1O MaTeMaTuke aagrcs
235munyt. PaboTa cocrouT u3 n1ByX 4acreit u conepxur 20 3anaHuid.

Yacte 1 comepxur 14 3ananmii ¢ kpatkum otBetoM (B1-B14) Gasosoro
YpOBHSI MO MaTepHaly Kypca MaTeMaTuKu. 3anaHus 4actd 1 cumrarorcs
BBIMIOJTHCHHBIME, €CITM JaH BEPHBI OTBET B BHAE LENOrO 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!

© Cratl'pax 2013r. [Ty6nukarms B IHTEepHETE MM EYATHBIX M3AaHMAX 0€3 MHCHMEHHOTO COTJIACHsI
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Maremaruka. 11kmace. Bapuanr MA10107 Banan 6e3 mpou3BoHOI) 3

Yacrs 1

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

B posHuIly OIMH HOMEp €XeHEAETbHOTo ypHama «Pemoprax» crout 27 pyo.,
a TOIyTo0Bast MOANUCKA Ha 3TOT KypHan crouT 510 py6. 3a nmonroxa BBIXOIUT
25 HOMepoB xypHaa. CkoJbko pyOielt cokoHOMUT T-H MIBaHOB 3a moJrona, eciu
He OyJeT MOKyMaTh KaXIbIii HOMEp XypHaIa OTACIBHO, a 0POPMHUT MOJITHCKY ?

OTBeT:

Ha guarpamme moka3aHo pacmpeleieHHe BblITaBku amroMuHus B 10 cTpanax

mupa (B Thicsiyax ToHH) 32 2009roa. Cpeaun npecTaBIeHHBIX CTPAH MEPBOE MECTO
no oO0bEMy BHIIUIABKHM 3aHuUMan baxpeiiH, gecstoe mecto — Hosas 3emanmus.
Kakoe MecTo cpeu npeicTaBIeHHBIX CTPaH 3aHuMaiia ['epmanus?

900
800
700 H
600 H
500 H
400 H
300 H H

20044 H = L
1004 H - i
0

SRS ¢ & @ ¢ R
& Q@b o %‘2‘& & &Q :§§9 & & F
& (7 & Q“' &P Q N &
Y§ < & & «I»z) of H
RS Q‘gﬁ &q&

OrtBer:
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Maremaruka. 11kinacc. Bapuantr MA10107 Banan 6e3 mpor3BoHOI) 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 naHbl cpemHss [eHA M OLEHKH KaKIOTO MMOKa3aTews ISl HECKOJIBKUX
MoJieJIel 3JIeKTpUYecKux MsicopyOok. Ompenenure HaMOOJBIIMA PEHTHHT Tpea-
CTABJICHHBIX B Ta0JHIE MOECICH IICKTPHICCKUX MICOPYOOK.

‘Mouenb MsCOPYOKHU ‘Cpeﬂﬂﬂﬂ LeHa |(I)yHK11HOHaJleOCTb ‘Ka‘leCTBO ‘)Imaiiﬂ
| A | 5500 | 3 4 | 3
\ b | 4100 | 1 3 | 4
| B | 4200 | 3 o0 | 3
| r | 5300 | 2 1 | 3

OTBeT:

Haiiure kopens ypauenus log, (5-x) = 1.

OrtBerT:

© Cratl'pan 2013r. [Ty6nukanus B IHTepHETE MM EYaTHBIX M3AaHUIX 0€3 MHChMEHHOI'0 COrJIacHs
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Maremaruka. 11kmace. Bapuanr MA10107 Banan 6e3 mpou3BoHOI) 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:

MarepuaneHas Touka M HauynHaeT OBIDKCHHE W3 TOYKA A M JBHXKETCS MO
npsMoid Ha mpoTspkeHMun 12 cekynn. I'paduk mokaspiBaeT, Kak MEHSIIOCHh
paccrostHue oT Toukh A no Toukm M co Bpemenem. Ha ocm abcmmce
OTKJIaIbIBaeTCs BpeMs t B CEKyHIAX, Ha OCH OpJHMHAT — PACCTOSHUAE S B METpax.
Omnpenenute, CKOJIBKO pa3 3a BpeMsl IBH)KEHHUsI CKOpOCTh Toukun M oOparanacsk
B HOJIb (HAYaJI0 U KOHEI] [BIKCHUS HE YUUTHIBANTE).

OTBeT:

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Maremaruka. 11kinacc. Bapuantr MA10107 Banan 6e3 mpor3BoHOI) 6

B mpaBunbHO# deThipéxyroapHoit mupamuae SABCD touka O — 1eHTp OCHO-

B10

Bl11

BaHus1, S — BepumHa, O =15, SA=25. Haiiaute nmuny otpeska AC.

OTBeT:

Iepen HavajaoOM MEPBOro Typa YEMITHOHATA MO IIAIIKaM YYaCTHUKOB pa30HBaIOT
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 BEeposATHOCTH TOTO, YTO B mepBoM Type [lanumn Pakxos
OyJeT urpath ¢ KakUM-1100 mammcToM u3 Poccun.

OrtBerT:

Haiiaure 066M MHOrOrpaHHHKa, H300paXEHHOrO Ha pUCYHKe (BCe ABYTpaHHBIC
YIJIBI TIPSIMBIE).

5

o)}
===

\
| IR E—

OrtBerT:
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Maremaruka. 11kmace. Bapuanr MA10107 Banan 6e3 mpou3BoHOI) 7

B HekoTOpoll CIUIOIIHOM CpeAe HCTOYHUK W NPUEMHUK 3BYKOBOI'O CHTHala
JBIDKYTCSl MPSIMOJIMHEHHO HAaBCTpedy ApYyr Apyry. YactoTa 3ByKa, pETUCTPH-
pyeMas mpUEMHHUKOM, HE COBMAgaeT C YacTOTOH 3BYyKa, 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? OTBeET BBIpa3UTE B METPAX B CEKYH]IY.

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. CKOJIBKO JHEH
notpedoBaIoch OpHuragam, 4To0bl 3aKOHYUTH paboTy B HOBOM COCTaBe?

OrtBer:

Haiigute HauboubIee 3HadeHue QyHKIMU Y =~/16+ 9COX .

OTBeT:

Yactnp 2

[lns 3anucu pewenuii u omeemos na 3adanus C1—C6ucnonv3yiime omoenvnoli
aucm. 3anuwmume cnauana nomep evinoansemozo 3aoanus (Cl, C2 u m.o.),
a 3amem noOJIHOE 000CHOBAHHOE PeuleHue U Omeent.

a) Pemmure ypaBHenue 125INX = 4Sinx IZB_\/i3 cox.

. 5n
6) Haiinure Bce KOPHU 3TOrO ypaBHEHUs, IPHHAUICIKAIIE OTPE3KY 7; 41| .

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Maremaruka. 11kinacc. Bapuantr MA10107 Banan 6e3 mpor3BoHOI) 8

B npasuneHO#l deteipéxyromsHoi mpusmMe ABCDABC D, cropona ocHoBaHMs
paBHa 11,a 6oxoBoe pedbpo AA =7. Touka K mpunamnexur pebpy BC, u nemur
ero B oTHomeHun 8:3, cuuras oT BepunHbl B,. Haiinure miomans ceyenus 31oif
MIPU3MBI TUIOCKOCTBIO, poxoasmniel uepes Toukn B, D u K.

Pemnte cuctemy HepaBeHCTB

X+3
log,_,

LY >
(x-4)°
28x° + - 10_

- 2.

3 2
X~ +6x°+

B tpeyronmsauk ABC BmmcaHa OKpyXHOCTh pagmyca R, kacaromascs CTOPOHBI
AC B Ttouke D, mpuuém AD = R.

a) Jlokaxwute, yTo TpeyroabHuk ABC mpsMOyroyibHbIM.

0) Brwmcannas okpyxHOCTh Kacaercsi ctopoH AB u BC B Toukax E um F.
Haiigure mnomaas Tpeyronbuuka BEF , ecnm m3BectHo, uto R=5u CD =15.

Haiigure Bce 3HaueHus a, Npu Ka)J10M U3 KOTOPBIX YpaBHEHUE
2
X’ —|x-a+6/=|x+a-6-(a-16)
HMMeeT eJMHCTBEHHBI KOPEHb.

3ayMaHO HECKOJIbKO (HE 00sA3aTelIbHO PasiM4HbIX) HATYpPAIbHBIX YHCEI. DTH
YKClIa ¥ BCE UX BO3MOXKHBIC CyMMBI (110 2, 10 3 ¥ T.1.) BBIMUCHIBAIOT HA JOCKE
B Hopsiike HeyObiBaHUs. Ecimy Kakoe-TO 4YHCIO N, BBIIMCAHHOE HA JIOCKE,
MOBTOPSIETCS. HECKOJBKO a3, TO Ha JIOCKE OCTABIAETCS OJHO TAaKoe YHCIO N,
a OCTaJIbHBIC YKCIa, paBHBIC N, ctuparoTcs. Hampumep, ecnu 3amymansl yucia 1,
3, 3, 4,10 Ha nocke Oyner 3anucan Haoop 1, 3, 4, 5, 6, 7, 8, 10, 11.

a) [IpuBeanTe MpuMep 3ayMaHHbBIX YUCEN, /s KOTOPBIX Ha JTOCKE OyIeT 3alucan
Hatop 3, 6, 9, 12, 15.

6) CymiecTByeT ju MpUMep TAaKUX 3aJyMaHHBIX YHCEN, Ui KOTOPHIX Ha JOCKE
Oyner 3anwmcan Hatop 1, 3, 4,5, 6, 8,9, 11, 12, 13, 14, 17, 18, 119,237

B) [IpuBequTe BCe MpUMeEpbl 3ayMaHHBIX 4HCEN, JUISl KOTOPBIX Ha JOCKe OyaeT
3anmcan Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 373%3847.
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no MATEMATHUKE
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11 kaacce

Bapuant MA10108 (3amax 6e3 mpou3BoaHOI)

Paiion.

T'opox (HaceIéHHBII MYHKT)

IMkona.
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Nma
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Maremaruka. 11knacc. Bapuant MA10108 Baman 6e3 mpou3BOIHOIA) 2
NHCTpYKIUSA 0 BHINOJHEHUIO Pa00THI

Ha BeImONHEHHWE IUArHOCTHYECKOH pabOTHl 1O MaTeMaTuke aagrcs
235munyt. PaboTa cocrouT u3 n1ByX 4acreit u conepxur 20 3anaHuid.

Yacte 1 comepxur 14 3ananmii ¢ kpatkum otBetoM (B1-B14) Gasosoro
YpOBHSI MO MaTepHaly Kypca MaTeMaTuKu. 3anaHus 4actd 1 cumrarorcs
BBIMIOJTHCHHBIME, €CITM JaH BEPHBI OTBET B BHAE LENOrO 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. 11kmace. Bapuanr MA10108 Banan 6e3 mpou3BoHOI)

Tabanua TpuroHoMeTpuvecKux GyHKIMii 1JIsl yrioB
ot 1 10 89 rpanycos

sinx

COSX

tox

sinx

cosx| tgx | x

sinx

COSX

tox

sinx

COSX

togx

0,01]

[1,00(

0,017

24

0,407

0,9140,44% 47

0,731

0,682

1,072

70

0,940,347

2,747

0,034

0,999

0,035

25

0,423

0,9060,466 48

0,743

0,664

n,117

71

0,9460,32¢

2,904

0,053

0,999

0,057

26

0,434

0,8990,488 49

0,754

0,65

i, 15(

72

0,9510,304

3,078

0,07(D,99¢

0,07(

27

0,454

0,8910,510 50

0,764

0,643

1,193

73

0,9560,297

3,271

0,0870,994

0,087

28

0,464

0,8830,532 51

0,777

0,624

N,235

74

0,9610,27¢

3,487

0,10%D,994

0,109

29

0,484

0,8790,554 52

0,784

0,614

i, 28(

75

0,9660,254
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0,127

0,993

0,123
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1,327
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4,011
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0,511
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0,804

0,584

1,374
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0,9740,225

4,331
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0,156D,984

0,15

32

0,53(

0,8480,62% 55

0,814

0,574

11,428

78

0,9780,20¢

4,705

0,174

0,984

0,174

33

0,541

0,8390,649 56

0,824

0,554

1,483

79

0,987

0,191

5,145

0,191

0,982

0,194

| 34

0,554

0,8290,675% 57

0,834

0,544

3L, 54(
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0,984

0,174

15,671

0,208

0,974

0,213
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0,574
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0,844

0,53(

1,60(

81

0,988

0,154

6,314

0,225

0,974

0,231
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0,58¢
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0,857

0,511

1,664

} 82

0,99(

10,134

7,115

0,247

0,97(

0,244

37

0,607

0,7990,754 60

0,864

0,50(

N,733
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0,993

0,127

8,144

0,259

0,966

0,264
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0,614

0,7840,781 61

0,874

0,48

1,804

1 84

0,994

0,109

9,514

0,276

0,961

0,287

39

0,624

0,770,810 62

0,883

0,464

1,881

85

0,996

0,087

11,43

0,297

0,954

0,306

40

0,643

0,7660,839 63

0,891

0,454

11,963

86

0,998

0,07(

14,30]

0,309

0,951

0,321

41

0,654

0,7550,869 64

0,899

0,434

2,05(

87

0,994

0,053

19,08

0,326

0,944

0,344

| 42

0,664

0,7430,900 65

0,906

0,423

2,145

88

0,994

0,035

8,636

0,347

0,94(

0,364

| 43

0,687

0,7310,933 66

0,914

0,407

2,244

89

1,00(

10,017

57,29

o O+

0,35§

0,934

10,384

| 44

0,695

0,7190,966 67

0,921

0,391

2,354

0,375

0,927

0,404

| 45

0,707

0,7071,000 68

0,927

0,374

2,479

0,391

0,921

0,424

| 46

0,714

0,6951,036 69

0,934

0,35§

2,609
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Yactn 1

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

B xBaptupe, rae npoxusaet 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 xomogHOM 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:

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




Maremaruka. 11kmace. Bapuanr MA10108 Banan 6e3 mpou3BoHOI) 5

CepeauHbl MOCIEIOBATENbHBIX CTOPOH MNPSIMOYIOJIBHHKA, JHArOHadd 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[em, 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:

Haiiure KopeHs ypaBHenus 00, (-5-x)=2.

OrtBerT:
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B paBuoGenpenHom Tpeyroiphuke ABC ocHoBanme AB paBrmo 20, AH —
Beicota, BH =2,1. Tlomp3ysich TabaMIaMH TPUTOHOMETPHUYCCKHX (QYHKIIHH,
Haiiaute yron BAC (mpu HEOOXOAMMOCTH Pe3yIbTaT OKPYIJIMTE 0 LEJIO0r0 YKCia
rpasycoB).

C

OrtBerT:

Haiinure snauenue soipaxkenus 46tg 7 [tg83.

OrtBerT:

MatepuanbHas Touka M HauyMHaeT ABIDKEHME M3 TOUKM A M JABIKETCS 110
npssMoif Ha mpoTsokeHMH 12 cexyHa. I'padmk TokaspIBaeT, KakK MEHSIOCH
paccrostHHe oT Toukn A 1o Toukm M co Bpemenem. Ha ocm abcmmce
OTKJIaAbIBaeTCs BpeMs { B CEKyHIAX, Ha OCH OPJMHAT — PAcCTOSHHE S B METpax.
Omnpenenure, CKONBKO pa3 3a BpeMs IBIKEHHS CKOpPOcTh Toukun M obparmanacs
B HOJIb (Ha4aso ¥ KOHEI[ ABW)KCHHS HE yIUThIBaTE).

SA

s=s(1)

OrtBerT:
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Maremaruka. 11kmace. Bapuanr MA10108 Banan 6e3 mpou3BoHOI) 7

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

B10

Bl1

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

OTBeT:

Iepen HavyaaoM MEpPBOrO Typa YEMITHMOHATA TI0 TEHHUCY YYaCTHHUKOB pa30OHMBAaIOT
Ha UI'POBbIE Maphl CIIy4aHBIM 00pa3oM C MOMOILEIO Xpebust. Becero B uemnuonare
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

OrtBerT:
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Maremaruka. 11kinacc. Bapuanr MA10108 Banan 6e3 mpou3BoHOI) 8

B HekoTOpoil CIUIOIIHOM CpeAe HCTOYHUK U NPUEMHUK 3BYKOBOI'O CHTHAla
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 145T11? OTBET BBIPAa3UTE B METPax B CEKYHY.

OTBeT:

VBan u Aunexceil norosopuiuch BeTpeTuThest B H-cke. Onm enyt k H-cky
pasHbIMH Joporamu. VBaH 3BOHUT AJIeKce€l0 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 0Z1HOBpeMeHHO ¢ Astekceem?

OrtBerT:

. _ x2-6x+14
Haiinute HanMmeHbinee 3HaueHue GyHkun Y =3 :

OrtBerT:

Yacrtn 2

s 3anucu pewenuii u omeemos na 3adanus C1—C6ucnonvsyiime omoenvhotit
aucm. 3anuwmume crhauana Homep evinonnsemozo 3adanus (Cl, C2 u m.o.),
a 3amem noOIHOE 0OOCHOBAHHOE PeuleHUe U OMGEm.

sinx
) _ 5COX_

a) Pewnre ypaBHeHue (ZSC osx

. 51t
0) Haiinure Bce KOpHH 3TOrO ypaBHEHHS, IPHHAUIEKAIINE OTPE3KY {— 7; - T[} .
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Maremaruka. 11kmace. Bapuanr MA10108 Banan 6e3 mpou3BoHOI) 9

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

4:5, cuntas ot BepimHbl B. Haliaure miomaap ceueHus 3TOro napauienenunena
IUIOCKOCTBIO, poxoasmme uepes Toukn A, O u C,.

Pemure cucremy HepaBeHCTB
X+2

2T >-
(x-5)"

2
28X X+_5é(— 3OS 5.

logs_,

3 2
X~ +5x"+

B tpeyromsauk ABC BmmcaHa OKpyXHOCTH pagmyca R, kacaromascss CTOpPOHBI
AC B Touke D, mpuuém AD = R.

a) JlokaxuTe, 9yTo TpeyroabHuKk ABC mpsMOYyroybHbIM.

6) Bnucanuas okpy:kHOCTH Kacaercs ctopoH AB m BC B Toukax E um F.
Haiimure mmomnians tTpeyroiapauka BEF |, ecnu u3BectHo, uto R=2 u CD =10.

HaﬁHHTe BCC 3HAYCHUS a, HpI/I KaXXI10M U3 KOTOPBIX ypaBHeHI/Ie
2
X’ +(1-a)" =|x-1+a+|x-a+1
UMEECT C)II/IHCTBGHHBH‘/’I KOpeHB.

3agyMaHO HECKOJBKO IEeNbIX uncesl. HaGop 3TuUX 4mcen W BCe MX BO3MOXKHBIE
cymmbl (0 2, mo 3 W T.J.) BBIIMCHIBAIOT HA JOCKE B IMOPSIKEC HEyOBIBAHUSL.
Hanpumep, ecnu 3agymans! uncna 2, 3, 5,10 Ha Jocke OyneT Bbimucan Habop 2, 3,
55,7,8, 10.

a) Ha mocke Beimucan vabop — 3, -1, 2, 4, 6, 7, 9Kakue uncna ObuUTH 33 lyMaHbI?

6) [yt HEeKOTOPBIX Pa3IMYHBIX 3a[yMaHHBIX YHCEI B HAOOpe, BHINHMCAHHOM HA
nocke, arcio O BcTpeyaercss poBHO 6 pa3. Kakoe HaMMeHbIee KOJTUYECTBO YHCEIT
MOTJIO OBITh 33yMaHO?

B) Jliisl HEKOTOPBIX 3ayMaHHBIX YMCET Ha JOCKE BBIMMCAH Habop. Beerma mm mo
9TOMY HabOpY MO>KHO OJTHO3HAYHO OIPEIETHUTh 3ayMaHHbIe Yrcia?

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
Cratl'pap 3anpeleHa




