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Enunblii rocynapcrennslii 3x3amen no MATEMATUKE

Bapuant Ne 153

HNHCcTpyKUIMS MO BBINOJHEHUIO Pa00ThI

Ha BrImoiHeHHE 3K3aMEHAIMOHHON pabOThl MO MaTeMaTHKe xaercs 4 vaca
(240 mun). PaGora cocTout u3 AByX yactei u coaepxut 18 3aganuil.

Yacte 1 comepxkwur 12 3amanmii ¢ kparkum orBetoM (B1-B12) 6azoBoro
YpOBHS TIO Marepwaigy Kypca MaTreMaTHKH. 3aJaHus YacTH | CUUTaroTCs
BBITIOJTHEHHBIMH, €CIIM 3K3aMEHYEMBI Jall BEpHBIA OTBET B BHJE LEJIOTO YHUCIA
WJIH KOHEYHOH TECATHYHON TPOOH.

Yacte 2 comepxut 6 6onee cnoxHbIX 3amannii (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BBITIOJIHEHUH HAJIO 3aIHCATh ITOJTHOE PEIICHUE U OTBET.

CoBeryeM AJisl 3KOHOMHH BPEMEHH MPOIYCKaTh 33JaHUe, KOTOPOE HE yIAeTCs
BBITIOJIHUTH CPa3y, U MEPEXOAUTH K cieAyroneMy. K BBIMOIHEHUIO MPOMYIIeHHBIX
3aJaHUIi MOXKHO BEPHYThCS, €CIIHA Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yacrts 1

Omeemom na 3adanus BI-BI2 oonscno obimb yenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kasxcoyio
uugpy, 3HAK MUHYC U 3ANAMYPI0 RUMUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeun ¢ npueedeHHbvIMu 6 onanke oopasyamu. Eounuyvl uzmepenuii
nucamo He HyHCHO.

MarasuH 3aKynaeT IBETOYHBIE TOPIIKU 10 onToBOH IeHe 140 pybreii 3a mrTyky.

ToproBas Harenka coctasiseT 30%. Kaxkoe HaubOombliee 4ucIO TaKUX TOPIIKOB
MOKHO KyIHUTb B 3TOM Marazune Ha 1100 py6meii?

Ha pucyHke XWpPHBIMH TOYKaMH IIOKa3aHa IIEHA MEIW Ha MOMEHT 3aKpBITHA
OMpXKeBBIX TOProB BO Bce paboume mum ¢ 7 mo 20 asrycra 2008 roma. Ilo
TOPHU30HTAM YKa3bIBAIOTCS YMCIIAa MECSIA, IT0 BEPTHUKAIN — II€Ha TOHHBI MEAH B
jpomiapax CIIA. JIng HarIssgHOCTH >KMPHBIE TOYKUM HA PUCYHKE COEIUHEHBI
nuHueH. OnpenenuTe Mo pICYHKY HAUMEHBIIYIO IIEHy MEIH Ha MOMEHT 3aKpBITHS
TOProB B yKa3zaHHBIN nepuox (B nomuiapax CIIA 3a TonHy).
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B tpeyromsuuke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpourensHoil pupme HykHO mpruodpectu 70 KyOOMEeTpoB MEHOOETOHA y OJJHOTO
13 TpexX NOCTaBIIUKOB. CKOJIBKO pyOiel mpuaeTcs 3alUIaTUTh 32 CaMylo JEHIEBYIO
MOKYTIKY ¢ focTaBKoi? L[€HbI 1 yCIIOBHS TOCTaBKH MPUBEICHEI B TAOIHIIE.

ITocraBmmk [lena nenoderona Croumocts JIOTIOTHUTEIbHBIC YCITIOBHS
H (py6ueii 3a 1 m°) | mocrasku (py6ieii) y

A 2850 4300
IIpu 3aka3e Ha cymmy

b 3100 5300 6ounbie 150 000 pyoneit
JIOCTaBKa OeCIIaTHO

3

B 2880 3300 [pu 3akaze Gonee 75 m

JIOCTaBKa 0eCIIaTHO
Haiinute momanp TpeyroibHHKA, H300pa- 1 em

KEHHOTO Ha KJIeT4aToi Oymare ¢ pa3mepoM
kinetku 1 cM x 1 cm (cMm. pucyHok). OTBeT
JlaliTe B KBA/IPaTHBIX CAHTUMETPAX.

Haiinure 3HaUEHUE BBIPAKEHUS g2tloge2
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Ha pucynke m3o0paxeHsl rpaguk GyHKIUU y = f(x) U KacaTtenbHas K 3TOMY
rpaduKy, IpoBeJeHHas B Touke ¢ aOcuuccoit x,. Haligure 3HaueHue

npou3BoAHOH QyHKIMHU f(X) B TOUKE X, .
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HpHMoyFOHBHLIfI napauiCJenuinea  OInucaH Al

okono cdepbl paamyca 2,5. Haiimute ero
o0BeM.

Jist 0JHOTO W3 MPEIIPUSITHI-MOHOIOIMCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
MPOAYKIHNIO ¢ (STUHHMII B MECSII) OT €€ IeHbl p (ThIC. py0.) 3amaetcs GpopMyIoii:

q=160-10p . Onpenenure MaKCHMAJIBHBIII YPOBEHb IIEHB p (B ThIC. py0.), IpH
KOTOPOM 3HauYCHUE BBIPYUYKH MPEANPUITHS 32 MECSI ¥ =¢ - p COCTABUT HE MEHEe
550 TsIC. PYO.
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Haiinure naumbonbiiee 3nadeHne pyHkmmm y=12tgx—12x+37 -6 Ha OTpe3ke
T
4’ 4|

U3 nyHKkTa A B MyHKT B, paccTosiHWE MEXIy KOTOpbIMH 60 KM, OJJHOBPEMEHHO
BBICXaJM aBTOMOOIIMCT M BEJIOCHITEAUCT. M3BECTHO, YTO 3a Y4ac aBTOMOOWIHCT
npoexxkaer Ha 100 kM Oombire, 4eM Benocunemuct. OMNpeneinTe CKOPOCTh
BEJIOCUIICIUCTA, €CJIM M3BECTHO, YTO OH MPUOBUT B MHKT B Ha 2,5 yaca mozxe
apromobOmaucra. OTBET Jaiite B KM/4.

Yactp 2

Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3zyiime On1aunk
omeemog Ne 2. 3anuwiume cHauana HoMep GbINONHAEMOZ0 3A0AHUA, 4 3AHeEM
NnOJIHOE 0DOCHOBAHHOE PeuteHUe U OmEem.

Pemure cucremy ypaBHEHUI
y+sinx=0,

(3Vsinx —1)(5y —3)=0.

B npasunbHON TpeyronbHOW nupamuzne SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=30\3 , SC=34. Haiigure yrona, oOpa30BaHHBIN IJIOCKOCTHIO
OCHOBaHHUA U npsiMoi AM , rie M — Touka nepeceueHust meauan rpanu SBC .

Peunre HepaBeHCTBO
,xz _ 2
log, ((7 - _ 6)(7_”2+9 —1)) + log272—6> log2(7 - —5) .
7 +9 1

B tpeyromsauke ABC AB=13, BC=7, CA=11. Touka D nexuT Ha NPsIMOH
BC tak, uto BD:DC=1:7. OKpyXHOCTH, BIHMCaHHbIE B KaXIbIi U3
tpeyronbHukoB ADC u ADB, xacaiotrcs cTopoHl AD B Toukax E u F.
Haiinure nnuny otpeska EF .

Haiinute Bce 3HayeHMs @, TMNOpPU KaKIOM U3  KOTOPBIX  (YHKIHSA
2 2
f(x)=x"—-2|x—a"|-10x umeer XOTs OBl OHY TOYKY MAKCUMYyMa.

Iepen xaxnaeiM u3 yucen 3, 4, ..., 9 u 11, 12, ..., 19 npou3BoiapHEIM 00pazoM
CTaBAT 3HAK IUTFOC WIIK MHUHYC, ITOCJIE Yero K KaKIOMY M3 00pa30BaBIIUXCS YHCEI
MepBoro Habopa MNPHOABIAIOT Kaxaoe W3 00pa30BaBIIMXCS YHUCET BTOPOTO
Habopa, a 3areM Bce 63 TONYYCHHBIX pe3yibTaTa CKJIAIbIBAIOT. Kakyro
HaUMEHBIIYIO 10 MOIYJI0 M KaKylo HauOOJBIIYI0 CYMMY MOXKHO MOJYYHTH B
urore?
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