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Martematura. 11 xnace. Bapuant 1 2

“HCTP}'K‘I[HH I} B IECR T B HH R paﬁm'm.

Ila peinonHeHHs 3K3aMeHAUHOHHOH paloThl nNo MaTeMaTHre gaetca 4 daca (240 muH).
Pabora cOCTOMT M3 ABYX YacTed 1 conepsuT 18 3agannii,

Yacte | conepwut 14 3anamuii ¢ kparkum oreerom (B1-Bl4) Gazoeoro ypoeHa mo
MATEPHAIY Kypca MmareMaTHKH 3ajanua 4acTH | CHHTAOTCA BHMOJHEHHBIMMW, €CIH
IczaMenyesblit 100 BePHBI OTEET B BHAE UENOT0 YHETA WK KOHeYHOH TecaTHyHoi npodn,

Hacte 2 copepruT 4 Doaee cnowueix 3aaadnii (C1-C4) no matepnany Kypea MaTeMaTHENR
Ilpy Ux BLINOIHEHHH HALO 3AMHCATE MOIHOS PelleHHe H 3allHCATE OTBeT

CoseryeM D11 IKOHOMHH BpeMeHH [PONYCKATE 3aJaHie, KOTOPOS He YIAeTCA BRIIONHHTE
Cpasy, ¥ MepeXoIuIk K cacIyiomemMy. K BHOOIHSHHIO NPONVINEHHEIX 380aHHH MOMHO
BEPHYTECA, 8CIH ¥ BAC OCTAHETCA BPEMA.

Aeiaem yenex!



Maremaruea, |1 waace, Bapnanr | 3 Marewaruea, || knace. Bapuawst | 4

Yacrn 1

B3 | Hailaznre niowais TPeyroibHHKR, BEPLIMHBL KOTOPOIO HMCHT

Omeemonm va radanus BI-BId dosaxcre Sorms Neaoe wucio WA KoHEUHdaa OecAmusHan koopauuare (1; 7), (9: 7). (4 9).
i

dpoide. Omeem credyem janucams g Grank omaeemos N I cnpasa om noMepa esiROANAEMO20 vy
sacdanun, nasunan ¢ nepeod icremouru . Kancdyio gidpy, snar MERYC B SRAMO REMLITE &

OMDCABHON KICMOUKe & COOMEEMCaUl ¢ HPUEeOFRIBMY ¢ Branike odpazyany Edunuyst 9"""/“*"\\\
HIMEPERGE RUCAME HE HYICHO M,

Bl | Wapukosaa pyaxa cTonT 46 pydneil. Kakoe HanOodbliee WHCNO TAKHX PYHEK MOMKHO
Ovaer kynuTE Ha TO0 pyineii nocne MOBEIUCHNAA HeHEl Ha 253%7

OTeeT:

APl s i

B2 | Ha JIMATPAMME NOKASAHO KOTHYCCTRO HOCCTHTENCH caitra PHUA Hosoocry BO BCC JHK ©
10 no 29 goadpa 2009 roaa. [lo ropH3cHTAIH VEA3BIBAIOTCA JHH MECALA, N0 BEPTHEAIH
— KONHHecTBO MoceTHTeneil caiitTa 3a gamueiii nexs. OnpenenuTe nmo JHarpamue,
KAKOrD HHCAA KoaHydecTro nocetuTened caiita PHA HoeocTH OB10 HAHMEHBINHM

Oreer:

B4 | Ons tpancnopripoBsy 3 ToHH Tpy3a Ha 350 KM MOEHO BOCHONBIOBATHCH YCAYTaMH

Oreer:

OHOT W3 TPEX (MpM-TIepeEOsUHKOE, CTOMMOCTE NEPEBOSKH W IPYI0ON0IBEMHOCT
F— ' aBTOMOODNIRH ANA KakIOro MepepoidHKa ykalana B Tadnuue. Croapko pydieii
' APHAETCA 3AMAATHTE 33 CAMYEY ACIERYID NEPCEOIKY?
0 D00 CronMocTtes nepesosky | UpyionogséMuocTE
[epeposuunk. OAHHM aBTOMODHIEM aeTomMoG e
500000 (py0. Ha 10 kM), {ToHH).
A. % L8
i b 120 24
_ B 170 34
400000
o] OTEET:
200000
100 000 B5 | 4 5 _1
AHINTE KOPCHL YPaBlciHs ==
A PERLYR 4x=19 3
i0 14 4237 31 15 A6 17 1T AP 10 21 33 37 21 A5 W6 37 29 9 |
Oreer:




Maremarura. 11 grace, Baprant 1

Bé B tpeyronsrure ABC yrono O pager 90°, A8 = 20, BC = 12. HaiguTe cos 4.
a8

20

OTBET: -._.._..___._..___.....__....._...._.__...._......_......_....___...___.. e L L R )

HafimpTe sHaveHHe BRIpaHeHHA

_B7 | 46)°
-

OTeer:

B8 | 114 pucyHke usobpamén rpacdur v= f'(x) ppoussoguoi dyurnus fix),
onpenenéaHod Ha HHTepBanme (—17: 5L HafinuTe ®OIHYECTEO TOYE
MAaECHMyMa (DVHEIHE f(x), TPHEAIIeKAINHX oTpesky [-10; 2]

bl | | 1 | i
__i Y=Fxy i i T £
i : [FaY [
Rl Y ) 1 1A THAN
vj L B
I Ll
17 "\ If, | a1 / |
N | s
) ﬁJrT{__ \ / /] N

2 o N <t

Maremarrra, 11 knace, BapranT 1 &}

BY | Nlwamerp ocromamma womyca pamer 18, a anmma ofpasyomeii — 15 .
Haiinure BRICOTY KOHyCA.

B10 | Konkype ucnonaeTenei nposogured B 3 nua. Beero saasneno 50 BeIcTYI-
TeHHH — 7o OfHOMy 0T ERawjaold  crpadERl. B mepeei  leHE
28 BelCTYILICHHH, OCTAIbHbLE paclpeleileHb NOPOBLHY MEHLy
OCTABIIHMHCH IHAMH. [opanor BBICTYILIEHHH OTIpeleraeTcs
mepeipéeroii. KakoBa BepoATHOCTH, YTO BHICTVIUIEHHE TPEICTABHTENA
Poccuu COCTOMTCH B TPETHH A¢Hb KOHKYpea?

Orser: |

B1l | Hajigmre mpazpar paccTOAHMA MRy BEPWIMHEAMH C, H A; MHOTO-

rpamHuka, wHaobpaswéaHoro #Ha pucyHke. Bee JIByrpaHHBIE VTR
MHOTOTPAHHHKA TIPAMEIE,

M%

Ower:|




Marematsra. 11 gnace, BapranT 1 %

B12 | Mau 6pocwam mos YRIOM ¢ K TITOCKOH TOPH3ORTATHHOH NOREPXHOCTH

gemnn. Bpeus nonéra muada (B CEKYHIAX) ONpPEIefaerci 0 QOpMyIe
- 2vpsing

g
cOCTABHT 2.9 CEKVHIEI, ecTH MAY OpocamT ¢ HAYATEHOH CROPOCTRID
Vg =29 m/c¢? Cumraiite, 4To yekopenue csobouuoro nagenus g = 10 m/c”,

Ilpn maxom sHaYeHHEd yroa o (B rpajgyceax) epeMd Ioaéra

Orser: |

B13 | Us nyuxra A B nyaer B olHOBpeMeHHO BBIEXANH ABA ABTOMOGWIIA.
IlepEpiil Mpoexan ¢ MOCTOAHHOH CKOPOCTHIO Bech MYTh. Bropoi mpoexan
IEePBYI OOWIOBHHY II¥YTH €0 CKOPOCTLI), MEHBLIEH CHKOPOCTH IIEPBOTO
pa 11 kMM, 4 BTOPYW HOJNOBHHY LVTH — CO CEOpOCTh0 66 EM/4, B
pesyabTaTe 4Yero NpHOBUT B OVHET B OJHOBpEMEHHO ¢ IepBbIM
ABTOMODHITEM, Haﬁﬂ.HTe CHOPOCTER TIEDROTO E.HTDHGﬁI’ﬂIJ], eClTH H3BeCTHO,
uro oud Hoapwe 42 wafy. Orser gaire B Ky,

Orser: |/

B14 | Hajiure Toury makcamyva dyrrmn v = log 4(—3 +dy - xz) +i

OTeBeT: [

Jacrs 2

A 3anucu pewwenuli u omeemoe na zadanusa CIl-C4 ucnoavayitme
AaHK omeemos N 2. 3anumume cHAYAAA HOMEDP GBINOAHAEMOZO
3adanus, @ 3amem nOAHOE 0D0CHOBAHHOE DeULEHIE 1L OINEGEM.,

3 i
ﬂ Jano yparHeHHe 1oy + cns[% - Z.rJ =10

a) Pemute ypagHeHHE.

e
B) ¥ramuTe KOPHE YPABHEHHH, IPHHALTCHAINEES IPOMEKYTEY [ﬂ:r:_ S ]

C2 | Mama npamas npumama ABCDA B\ Ci DYy, OcuoBanue npusamer — pomb co
Ccropouci 8 4 ocTpeiM yriaom 45° Bricora npusme! pasua 6. Haigure yroa
Memay mnockocTel A0 B B nnockoeTen 480,

Maremarura, 11 gmace. BapranT 1 8

C3 | Pemmnte cucremy HEpAaBeHCTE
(x° = 56x+7.80(x—2,5) <0,

C4 | Han tpeyronsaug ABC co croponaumu 48 =34, 4C=65 u BC=93 Ha
cropode AC ®BaaTa Towka M, mpmuém AW =20, Hafiawre nmomane
TpeyroaeHAEa 48,
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Maremaraka. 11 knace. Bapwant 2 2

"HCTP}'K‘I[HH T B IECRTHEH HHY pat'm'rm.

Ila BeImOnHEHHe IK3aMEHAUHOHHOH paloTel no mareMathke naetcd 4 waca (240 mun.).
PadoTta cocTonT M3 ABYX HacTel ¥ conepaut |8 3aganui.

Yacre 1 copepswut 14 sanaHuil ¢ xkparkusm orsetrod (B1.-Bl4)) Sazosoro yposHs Mo
MATEPHANY KYpea MATeMaTHEM  3agadus wacti | cuMTAlOTCH  BBEIIONHCHHEIMM, €CIH
IKIAMCHY MBI TaT BEPHBI OTBET B BHIC LEIOM0 THCIA WK KOHEWHOH JecaTHaHoll 1pobu.

Yacte 2 cogepxuTt 4 Gonee cnomuelx :a1aduil (C1-C4) mo MaTeprany Kypea MATeMATHEH
Ilpw HX BLINCIHEHHH HALO 3ATHCATE MOMHOS pelleHHe H 3aHCATE OTBeT

Coseryen D14 3K0HOMHN BPEMEHH IPOMYCKATE 38J0aHIe, KOTOPOS He VIASTCH BEITOTHATE
{:].']'H.'i)", H NEPEXIVIHTE K GO/ YHMINEMY, K  BrinoaHer NPOITY HLIEH H L .'tzl\,"l_all[vlﬁ PG H Y
I!-Ii#]'lll_‘p"'rhli!ﬂ, CCNH Y BAC OCTAHETCH BPEMA.

Aeaaem yenexal



Maremarawa, 11 wrace, Bapnanr 2 3

Jacrs 1

Omeaemom Ha aadanun Bl-Bld doaxcno 6uoimb yeaoe YUCI0 Uil
roHeynan decamuunas dpofv. Omeem caedyem zanucambd 6 B6AAHK
omeaeemos N 1 enpaea om HOMEPA bINOAHAEMO20 3Q0AHUA, HAYUHAA €
nepeoli waemouru. Kaoscdyro gqugpy, 3narx MURYC I 3GRAMYI0 nUmLme
a8 oMJeabHOll KIeMOYKE 8 COOMEEMCMEll ¢ NPUeeOéHHbIMU 6 GAaGHKe
obpazuamu. Edunuusl uamMepeHuil nucamnb HE HYMCHO.

Bl | Ullapukosan pyvura crouT 15 pyvbneii. Kakoe mamfonbhiee 4HEIO TAKHX
pyaer MokHO GyvaeT kymmTs HA 1000 py6neii mocTe MOBEIMERHA MeHBl HA
20%7

Orpert: |

B2 | Ha awarpaMwme mnorasamo KoTAYecTEo aanmpocok co cmosom CHET,
cllenaEHBIX Ha TOMCKOBOM caidTe Yandex.ru o Bee mMecAnkl ¢ Mapra 2008
o oxtabipe 2009 roga. Ilo ropHAOHTATH ¥YKASRIBAKTCA MEeCAIsl, MO0
BEPTHEAIH — KOJIHYEeCTBO 3aIpocoB 3a Aanubil Mecan. Onpenennte mo
AHATpaMME PasHOCTh MeRAY HaHGONBITAM W HAHMEeHBITHM MEeCcAYHBIMH
KoTHIecTEAME 3anmpocor co cnokoM CHET B yrazanrwri mepmro;t.
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MAP MR MRA CEH HOA RHE  MEp  Malk MDA ceW

2008 rog, 2009 raa,

Oreer: | il h _ |

MaremaTura, 11 wnace, BapmanT 2 4

B3 | Hafiniwre mmomans TPeYTOTRHMEKA, REPUTHHET  KOTOPOTO  WMEIOT
ROOPAWHATE (1 7), (9:7), (6.9}
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B4 | J[ma tpancmopTHPOEERH 3 ToHH Tpyvsa Ha 250 KM MOEHO BOCTONBEOBATHCHA
yenyramu ojgHoH u3 rpéx dupu-nepesosunkon. CTOMMOCTL LEPEBOIKH KB
[PYE0HOIBEMHOCTE aBToOMOOMIEH [JI0d KAMKIO0r0 NepPeBosdYHKA VEASAHA
B Tafinune. Cronpko pyOmel NMpRAETCA 3aNMATHTE 334 CAMYID MEIEBYIO

mepeRoaky?
CToMMOCTE TEepPeROIRH I'pyaomoasEMHEOCTE
TMepesosuns OMHHM ABTOMOOHIEM ABRTOMODHIeH
; (py0. Ha 10 M) (ronn)
A 110 2.2
B 130 2,6

B 170 3.4

E HatfimpTe KopeHsb YPaBHEHHA 'I. 10 = 1
LA Vax-26 3




Maremarara, 11 gaace. Baprant 2 ) Maremarnra. 11 gnace. Bapranr 2 p

B8 B rpeyronremke ABC yron € pasem 90°, AR =2, BC = V3. b B9 Jlnaverp ocHomaFWa FKoHyca pamen 6, a ammma obpasyromeit — 5
]}]_ﬂﬁﬂ}f]‘g cosA. ‘ HaHI[,HTE BBICOTY HOIEVCA.

" 2
[ A
OTBE’I':\‘ ‘ 1}1\'33-]\: .
BII]IJ Kourype #HenoaamTenedi npposoguTegs B 3 1nEA.  Beero  sasezeHo
T 40 BRICTYIIAICHHE — [0 OIHOMY OT Kampod crpadsl. B nepesid geds
16 BHICTYILICHHH, OCTATbHBIE pacHpeseie b NOPOBHY MEHILY
OCTABITHMHCH TTHAMH. Mopanor BRICTYILIEHHH OTIpeIETABTCH
mepefréeroi. Karopa BepoATHOCTH, 4TO BRICTYIUIEHHE NPEICTABHTENH
B7 s @]2 Poceuy cocToMTCH B TPETHH JeHE KOHEYVpea?
w ) T B e B e T P e e PP P PP Py
Haiignte sHaueHHe BRIpaReHH e Orser: |
Oteer: |
B8 | q, pucyHEe Haolpamén rpadme v = ['(x) opouzroHOR (BYHEOHRE [(x),

onpelenéHHOH Ha HHTepBane (-3; 16). HafimuTe komuYectBo Todek
MarcHMyMa (DYHRIHA f(x), mpuEagneRamux orpesky| - 3; 14].
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Orser: |




Maremarana, 11 wrace, Bapnant 2 7

B11 HaiinuTe EBagpaT PACCTOAHHA MERIY BepIIHHaMH By m [y MHOTO-

TpAHHHAEA, WA0OpamEHHOTO HA PHCeYHKe. Beoe  JEYTPAHHEIE  YTIE
MHOTOTDAHHHKA TIPAMEIE,

Orper: |

B12 | Mau Gpoennm moji YyOIOM ¢ K TUIOCKOH TOPHI0HTATLHOH TOREPXHOCTH
semiun. Bpema poaéra maua (B cexyngax) ounpepensercda uo qopmyne
i 2vpsina
£
cocraput 3.8 cexyuibl, ecnM MAd GPOCAIT ¢ HAYANEHOH CKOPOCTBLIO

. Ilpw wkakoM sHa9eHHH yTaAa o (B Tpagycax] BpeMa mogéra

i I3 7
vy =19 m/c? Cuamrafite, uTo yeropeHHe cBobogHoro mageHds g = 10 w/c™.

i R TSI, Uoh M. A S

Maremarura, 11 gnace. Baprasr 2 |

B13 | Ma pyukra A B nyekr B ojHOBpeMeHHO EBLIEXANH JABA ABTOMODHIIA.
IlepBeIil TpoexXan ¢ MOCTOAHHOH CEKOPOCTRI0 Bech TVTE. Bropo# mpoexan
MEpRYID MOJORAHY TYTH ©0 CEOPOCTRID, MeHRITeH CROPOCTH MEPROTO
Ha 14 kv, A BTOPYH TOTOBMHY OYTH — CO CEOPOCTHEY 84 ®M/4, B
pesYILTATE dero NpHOLUT B OVAET B oIHOBpeMEHHO ¢ TIEPBBIM
ARTOMODHITIEM. Haﬁmwe CREOPOCTR TIEPEOTO aB'T'OMDﬁHJTF, eClTH WiABeCTHO,
uto ora Goaemme B0 kuv/a. OTreT TafiTe B KM/

OTeer

B14 | Haiinure TOYRY MAKCHMYMa (PYHEITHH 1 = Mgg(l + 8x — .1:2) F1.

OTtrer

Yacrs 2

g.rm zanucu pewenuti u omeemoe na 3adanusa C1-C4 ucnoavsyiime
AGHK omeemos M 2, anumume CHAYAAG HOMEDP GLINOAHAEMOZO
3adanus, G 3amem no.IHOe 060OCHOGAHHOE Pelene U omeen.

C1 &
Jlaso ypasHeHWe ctox + cml? + -_rJ 5

a) PemnTe ypapHeHHe.

w
O} ¥raswuTe KOPHH YPABHEHHH, IPHHAIOHKAITHES OPOMERYTEY {)E :e:J].

C2 | Nawa npaman npuama ABCDA B, C,D,. OcHoBanne TPHIMBI — oMb co
cTopoHOl 4 B ocTpeiM yrmom 607, Beicora mpuawer parra 5. Hatinmre yron
MERIY NIOCKOCTRI A8 HOI0CKOCTRH 480,

C3 | Peuwmte cHereMy HEpABEHCTE

(2 =36x+328)(x~1,5) 0,
[N

>

x=1 2-x

el

C4 | Hau rpeyroavuus ABC co croponamu AB=17, AC=25 u BC=28 Ha
cropode BC ®aata Toura M, mpuuéu AM = 241, Hasgwre nnomans
TpeyroasHAEA AME.



OTtBerbl K HacTu B

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14
Bapuanr 1 12 15 8 5950 16 0,8 24 2 12 35 30 44 2
Bapuanr 2 55 420000 8 4250 29 0,5 9 2 4 0,6 21 90 56 4
BapuanT 3 46 420000 8 4250 16 0,5 24 2 12 0,6 35 90 44 4
Bapuanr 4 55 15 8 5950 29 0,8 9 2 4 21 30 56 2




