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YACTb I. TPEHUPOBOYHDIE PABOTbI

MHCTpYKUUS NO BbINONAHEHMIO paboTbl

Ha BoimosiHeHNe 3K3aMeHALMOHHON paboTel Mo MareMaTuke Aaercda 4 yaca (240 munyT). Pa-
6oTa COCTOUT M3 ABYX 4acTeil u comepxkut 20 samaHuii.

YacTte 1 cogepxkut 14 samannii ¢ kparkum orBeroMm (B1-B14) 6a3oBoro ypoBHsi O MaTepua-
Jy Kypca MaTeMaTHKH. 3aJaHWA 4YacTH 1 CcUMTAoTCA BBHIDOJHEHHBIMH, €CJIM 3K3aMeHYEeMBIH gaj
BEPHBIM OTBET B BHJe LEJIOT0 YNCJIA UAU KOHEUHOHN AecaATUIHOI Jpodu. _

Yacts 2 comepoxur 6 Oosiee ciaoxkHbix 3aganuii (C1-C6) mo mMaTepmany Kypca MaTeMaTHKH.
IIpy ¥x BHINOJHEHWH HAJO 3alUCATDH MOJHOE pellleHHe ¥ OTBEeT.

CoBeTyeM 1A 5KOHOMHM BpPEMEHH IPONYyCKAaTh 3ajaHUE, KOTOPOE He YAA€TCA BEHINOJHHUTH
cpa3y, M IEePexXOAUTh K ciaeayimeMy. K BoimolHeHHI0 MPONYINeHHBIX 3afaHUil MOXXHO BEpHYTHCH,
ecau y Bac ocramercsa Bpems.

Kenaem ycnexa!



TPEHUPOBOYHASA PABOTA 1

Yactb 1

OTtBeTOM Ha 3apaHua B1-B14 nomkHo BbITh LLENoe YUCNO UK KOHeY -
Has gecatuyHas apobb. OTBeT cneayeT 3anucatb B 6naHk oteetoB N2 1
cnpaea OT HOMepa BbINOAHAEMOro 3aZaHUs, HAYMHAA C NEePBON KNETOYKM.
Kaxayio undpy, 3HaK MUHYC ¥ OECATUYHYIO 3ansATYIO NUWINTE B OTAENLHOWN
K/IeTO4KE B COOTBETCTBMMU C NpuBeaeHHbIMUW B 6naHke obpa3uamn. EamHnub
N3MEPEHNI NUCATb HE HYXHO.

Bl. [lns nmpuroToBjieHUA AOGJOYHOTO BapeHbs Ha 1 Kr 60K HYKHO 1,2 Kr
caxapa. CKOJIbKO KHJIOIPAMMOBBIX YIAaKOBOK CaxXapa HYMKHO KYIIHTb,
4YTOOBI CBAPUTDL BapeHbe U3 26 Kr aA0J0oK?

B2. Ha pucyHKe XHPHBLIMU TOUKAMM [TIOKa3aHa Il€HA OJIOBA Ha MOMEHT 3a-

KPHITUA OUPIKEBBIX TOProB BO Bce pabGoume aeum ¢ 3 1o 18 ceHTAGps
2007 roga.
ITo ropusoHTanM yKa3bIBAIOTCA YMCJIA MeCANa, [0 BEPTUKAJIM — HeHa
TOHHEI 0Ji0Ba B posutapax CIHIA. [Ias HariasgHOCTH KUDHBIE TOYKH Ha
PHCYHKe coefuHeHEl JuHHel. Onpegenure No PUCYHKY, KAKOTO YHCJa
IleHa 0JIOBA Ha MOMEHT 3aKPHITHS TOProB Obljla HaWMeHbIIEH 3a HaH-
HBIH IIepuoj.

15 200
15 100 /A\
15 000
14 900
14 800 /
14 700 ¢

14 600 A
14 500 \{
14 400

3 4 56 710111213 1417 18

B3. Ilnomazaes mapannenorpamma ABCD paBaa 92. Tourka F — cepeamuHa
ctoponsl BC. Hailignre miaomaae Tpanenun ADFB.

D, C




B4. TenedpoHHas KOMNAHNS OPENOCTABJISIET HA BRIOOP TPH TAPH(QHBIX IIaHA.

. AbGoHeHTCKas miaaTa IInara 3a 1 MuayTy
Tapudnsiit nias
(B mecsam) pasrosopa
«ITloBpeMeHHBIH» - Her 0,35 py®6.
. 140 py®6. 0,3 pyb.
«KomGrruposamHubIit> 3a 350 muH. (cBepx 350 MmuH. B MecsI)
«Be3InMUTHEBIN » 200 py6. .—

AGoHeHT BrIGpas caMbIii JelU€BLIA TapudHBIA MIaH HUCXOAA U3 Ipej-
IOJIOXKEHHMA, YTO o0Imas AJIUTEJBHOCTh TeJe(dOHHBIX PasroBOPOB CO-
craBjaser 700 MmuuyT B Mecan. Kakyio cyMmmy OH JOJKEH 3aILIaTUTh 34
MecCs1, ecJu 00mas JJIUTEeJbHOCTh Pa3rOBOPOB B 3TOM Mecsle JeiicT-
BUTeaRHO Oyaer paBHa 700 munyram? Orser jpalite B py6isax.

B5. Haiiaute Kopess ypaBHeHUs V2x +31 =9,

. . . 1
B6. Haiiaute BHUCAaHHHINA YIroJi, ONMPAIOIIMICA HA AYry, PaBHYIO = OK-

pyxuocTn. OTBeT faiiTe B rpagycax.

B7. Haiigutre 16 cos2a, ecan cosa =0,5.

B8. Ha pucyske wnsobpaxkén rpaduk aupdepeHnupyemMoii QyHKIUU
y=f (x) U OTMedYeHHl CeMb TOYEK Ha ocu abcumcc: x,, X,, X;, X,

X5, X, X;. B CKOJNBKHX M3 9THX TOYeK NpoM3BoAHAA QyHKMH f(x)

DOJIOXKHUTEJIbHA.
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B9. B mpamoyrossHOM napasnenenumnene ABCDA,B,C,D, M3BECTHBI [JIKHEL
pebep: AB = 15, AD = 8, AA, = 21. Haiigure miomagb ce4eHus, Ipo-
xopsAiero yepes sepmuasl B, B; n D.
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B10. B cayuaiinoM sKCIIepHMMEHTe CHMMETPHYHYIO MOHETY 6pocaloT aBaK-
Iael. Hailigure BepOATHOCTD TOTO, YTO pElIKa BHINAAET POBHO OAWH pas.

B1l. B numauHgpuYecKOM COCyAe YVPOBEHb KHAKOCTH mocturaer 64 cm. Ha
KakKo# BBICOTEe OyJeT HAaXOAUTLCA YPOBEHb KHUAKOCTH, €CJIU eé Iepe-
JIUTh BO BTOPOiH IMJIMHAPUYECKHWH COCYX, AMaMETP KOToporo B 4 pasa
Gousbitie suamerpa nepsoro? Orser BhIpasuTe B CAaHTUMETpAaX.

B12. K\MKoCTH BHICOKOBOJBTHOrO KOHAeHcaTopa B TeneBusope C =4-10"% @,
ITapangensHo ¢ KOHAEHCATOPOM IIOAKJIIOUEH PE3HUCTOP C CONPOTHUBJIE-
HueM R =2-10° OM. Bo BpemMs paboThl TesleBH30pa HANpSKeHHWe Ha
xongencarope U, =22 kB. Ilocne BoIK/IIOYeHHMA TeJleBHU30pa HamIps-

’KeHMe Ha KoHIeHcaTope yOmiBaeT a0 3HaueHus U (kB) s3a Bpems, om-
U
penenseMoe BhIpakeHHeM t = aRC log, FO (c), rme a=1,7 — mocro-

andasg. Onpemenure Haubojibliee BO3MOMKHOE HAIMpPS)KEHHE Ha
KOHAEHCATOpPE, €CJIM IIOCJI€ BBIKJIOUEHHsS TejJeBH30pa IpOILJIO He Me-
Hee 27,2 cekyHael. OtBeT aaiite B KB (KHJI0BOJIBTAX).

B13. B cocyna, coaep:xamuit 10 1uTpoB 24-npoIleHTHOrO BOJHOTO pPacTBOpa
HEKOTOPOI'0 BeIlecTBa, A06aBMIM 5 JUTPOB BOABI. CKOJLKO IIPOLIEHTOB
COCTaBUT KOHIIEHTPAILMA MOJYy4YUBIIErocs pactBopa?

Bl14. Haiigure HaubGosbpliee 3HaueHHe QyHKOmum y =11:-In (x + 4) -11x-5
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: Ha oTpeske [ 3,5; 0].



Yactb 2

OnaHk oreeTos N2 2. 3anuwinMTe cHaYana HOMep BbINOMAHAEMOro 3anaHusa, a
3aTeM nosnHoe 060CHOBaHHOE peLeHne u OTBeT.

Ona 3anucu pelseHuin n otBeToB Ha 3apaHma C1-C6 vcnone3yite

C1.

C2.

C3.

C5.

Cé.

a) Pemnre ypaBuenue 2 cos® x = sin(x - g)

6) Haligure BCe KOpHHM 3TOro ypaBHEHHS, IIPHHAAJIEXKaIque IIpoMe-

2

. [ 3 ]
MYTKY | ——; — 7 |.

laza mnpaBmiabHAaA 4YeThIpEXyroanHasa nupamuza MABCD, Bce pébpa
OCHOBAaHHA KOTOPOH paBHBI 7. Yroa mexxay opambimu DM u AL, rpe
L — cepenuna pe6pa MB, paser 60°. Haitaute BBICOTY AaHHOII nmupa-
MU,

3(2x—1)2+|2x—l| . 4—|2x—1| <1,

Pemure cucreMy HepaBeHCTB
|2x - 2] <18x% -13x + 2.

- Ha okpy:kHocTtu pagmyca 20 c meHTpoM B BepmuHe C TpeyrojJbHHUKaA

ABC B3ata touxka P. WUsBecrHo, uro AB = 25, AC =15, BC = 20, a
TpeyronbEUKE APC m BPC pasBHoBeauku. Haiigure paccrosiEme oT
ToukHM P no npsmoit AB, ecsin U3BeCTHO, UYTO OHO MeHbIme 25.

Haiigure Bce 3Ha4YeHMs IapaMeTpa @, IPM KAXKJAOM M3 KOTODPEIX MHO-

. |4x2 -12x + 3a
JKEeCTBOM peIlleHHii HepaBeHCTBa | 321
a-4x

-3| <2 saBasercs oT-

pesok [0; 2].

Bce messle unciaa or 1 5o 73 BRINUCAAH B paAj TaK, YTO KaiKI0e YHCJIO,
HAQUYMHAA CO BTOPOro, ABJISETCS AEJUTEeJIeM CYMMBI BCeX NpeAbIAYIIHX
qHucel.

a) MOJKeT JI Ha IOCJeAHEeM MeCTe CTOATHL YHNCJo 5?

6) KaxKue YMcJIa MOTyT OBITH Ha MmOCJHeZHEM MecTe?
B) KaKWe YHUCJIa MOTYT OBIThH Ha TpeThbeM mecre?

11




TPEHUPOBOYHAA PABOTA 2

Yactb 1

OteeToM Ha 3aganusa B1-B14 0onxHO ObITb LENoe YMCo AN KOHeY-
Haa pecaTnyHas Apobb. OTBeT cneayet 3anucatb B8 GnaHk oreeToB N 1
cnpasa OT HOMEpPA BbINOMHAEMOro 3aflaHns, HaunHaa C NEePBON KNETOYKN.
Kaxayio umdpy, 3HaK MUHYC U OECATUYHYIO 3anaTyio NUWINTE B OTAENbHOMN
KNeTouke B COOTBETCTBUM C NPUBEAEHHbIMY B GnaHke obpasuamu. EovHnub
N3MepeHuit NCaTb HEe HYXXHO.

Bl. Iloesm Mocksa—HxeBck ornpasiasierca B 17:41, a npubbiBaeT B
10: 41 Ha craenyiomuii geHb (BpeMA MOCKOBCKoOe). CKOJBKO YacoB IIO-
€3 HaXOAuTCA B IIyTu?

B2. Ha pucyHKe XHpPHBIMM TOYKAMHM I[IOKa3aHa IleHa cepebpa, YCTaHOB-
neunnas Ilenrpobanxkom P® Bo Bce paboume auu B oKTs6pe 2008 rona.
Ilo ropusonTasu yKaspIBaIOTCH YMCIA MeCAlla, 110 BEPTUKAJIN — IeHa
cepebpa B py0OJsisix 3a rpamMm. 1A HArJIAZHOCTH KUPHBIE TOYKHU HA PU-
CyHKe coeauHeHbl JauHuei. OmnpeaenuTe IO PUCYHKY, KAaKOro 4uCJIa
1eHa cepeOpa 6blia HaMMeHbIIEH 3a YKa3aHHBIA IepPHOJ.

11,0
10,5 >

10,0 \

9,5

9,0 ' \7
8,5
8,0
7.5 | !

1 23 478 91011141516171821 2223 242528 29 30 31

B3. Ilepumerp napannesorpamma paseH 30. Boasmasa cropoHa paBHa 10.
Haiifure MeHBINYIO CTOPOHY MapajljieIoTpaMMma.

yave

B4. ABTOMOOMJBHEIHN SKypHAJ onpejejaeT peiATHHT aBTOMOOMIEH# Ha OC-
HOBe mokasareiyeil 6eszomacHocT S, KoMdpopra C, GyHKIHOHAIHLHO-
ctu F, xrauectBa @ u amzaitna D. Ka)xapl#i oTAenbHBIN IIOKa3aTelb

12




olleHUBaeTcs IO H5-0amabHOR mmIKajge. PedituHr R BBIUHCHAETCA II0
dopmyae

3S+2C+2F+2Q+D
50

R

B rabauiie ZaHBbI OLIEHKM KaXXIOro NoKasaTessl OJsA TPEX Mojeseil aB-
TomoOuneit. OnpenenuTe HANBBICIIHI pEHTHHT IIPEeACTABJIEHHLIX B
Tabaune mMozeseil aBToMoOMIIei.

aBTMo?viI:GJII:na Besomacuocts | Komboprt gz:::;::; Raqec';‘Bo Jusaita
A 2 5 5 3 2
B 4 1 1 5 2
B 2 1 3 1 2

B5. HaitauTre KopeHb ypaBHeHMs V14 +5x = 7.

B6. Haiigure Tanrenc yria AOB, n300paXéHHOr0 Ha KJeTdyatoii Oymare.

B
B7. HaiianTe 3HaueHNe BBIPAXKEHUSA M .
log,, 14
B8. Ha pucyske usobpaxés rpaduk dyHkuum y = f'(x) — mpousBoxHoi

- dyukmun f(x), onpexenéHHoil Ha uHTepBane (- 3;8). Haiigure Tou-

Ky MuHEMYyMa Qysknum f(x).

vp o
) y=1(x)
\ / '
-3 0 1 8 ’C»
N P4

Q
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B9.

B10.

B11.

B12.

B13.

B14.

B npamoyrossaoMm napasinenenunese ABCDA,B,C,D, u3aBecTHbI JJIHHBI
pebep: AB = 27, AD = 36, AA, = 10. Haiigure miaomanb cedeHusd,
npoxoasaero yepes sepmuusl D, Dy n B.

Dl Cl

i
!
I
|
|
|

B cpeanem us 1800 cafoBbix HAaCOCOB, HOCTYIMBIIMX B MPOJaXy, 18
noarekaior. Haiigure BepoATHOCTL TOrO, YTO OAUH CJYyUaWHO BHIGpaH-
HBIH JJIA KOHTPOJIS Hacoc He MOATEKaerT.

: 1
B cocyze, umeromem dopMy KOHyYCa, YPOBEHBb JKHUAKOCTH JOCTHUTAET 3

BbICOTEI. Q0BEéM KuaKocT paBeH 12 myi. CKOJBKO MHUJIJIUJIHUTPOB
JKUIKOCTH HYIKHO JOJUTH, YTOOBI TOJHOCTHIO HAIOJHUTL COCYA?

)
\Y%

3aBucuMOCTh 00BEMa crmpoca ¢ (€JMHHI, B MeCAN) Ha IIPOAYKI[UIO
NpeanpusATAsI-MOHOIIOJHUCTA OT IeHbl p (ThIC. py0.) 3agaérca GopMyoit

= 120 - 10p. Beipyuka npeanpusitus 3a Mecdi, r (Thic. py0.) BbIYUC-
asercAa no ¢opmyae r(p) = pq. Onpegenure HaMOOABIIYIO IIEHY p, NpHU
KOTOpOH MecAdYHasaA BeIpyuka r{p) cocraBur 320 Teic. pybd. OTBEeT mpu-
BeUTE B THIC. PYO.

Ilepsuiit cnnas comep:xkut 5% wmenu, BTopoit — 11% wmegu. Macca
BTOPOTO cILIaBa 0o0JibIlle Macchl nepBoro Ha 4 Kr. M3 aTtux ABYyX cIuLia-
BOB MOJIVUMJIM TPeTHil cias, cofepskammit 10% memu. Hailinure mac-
cy TpeThero cmaasa. OTBeT AaiiTe B KujorpamMmax?

Haiinure HauMeHbINee 3HayeHUe QYHKUIUM Y = e’* —8e* +9 Ha oTpes-
ke [0; 2].

14



Yactb 2

OnaHk oTBeTos N2 2. 3anvwnTe CHavyana HoMep BbINOAHAEMOro 3a4aHna, a
3aremM NonHoe 060CHOBAHHOE peLLeHne U OTBET.

Ana 3anucu peweHMin v oTBeTOB Ha 3apaHma C1-C6 ucnonb3ynte

Cl1.

C2.

C3.

C4.

C5.

C6.

. (3
a) Pemure ypasrenue 2cos® x = +/3 sin (?n - x) .
0) Haiinure Bce KOpPHHM 3TOro ypaBHEHHA, HIPHHAJJEXKaIlUe IpoMe-

s
HYTKY [—E;n] .

JlaHa mpaBuiabHAA YETHIPEXyroJabHas nupamuga MABCD, Bce pébpa
OCHOBAaHHUA KOTOPO#l PaBHEI 52 . Vron Mexay npameiMu DM u AL,
raie L — cepenuna pebpa MB, paBeH o, tgo = V2. Haiinute BBICOTY
JAHHOUA IMNPaMHULBI.

Pemnre cucremy HepaBeHCTB:
x2+x =[x
o'+l gl < 1,

2
|x—1|$—9;—+2,5x.

Ha oxpyxHocTu pagmyca 15 ¢ mentpom B BepminHe C TpeyroJbHHMKa
ABC B3sara Touka P. Uasecrmo, utro AB = 25, AC =15, BC = 20, a
TpeyroibHuKu APC u BPC paBHOBeauku. Haiiaure paccTrosinue OT
Toukn P no npamoit AB, eciii M3BECTHO, YTO OHO MeHbIne 20.

Haiigure Bce 3HaueHHA NapaMeTpa a, OPH Ka)XJOM N3 KOTOPHIX He-
x*-x-2a
paBeHCTBO ——  — 1/ < 2 uMeeT eIMHCTBEHHOE pelIeHHe HA OT-
x—-a

peske [1; 3]

Jana apudmerudeckasa nporpeccus, B xoropoit 100 umcesn. PasHocTh
nporpeccuu paBHa 60.

a) Mosxer i1 B mporpeccuu GEITH POBHO 8 umces, KpaTHbix 11?2

6) Kakoe HamMeHbIIee KOJHUYECTBO YMCeJ, KPAaTHBIX 11, MOXKeT OBITH B
nporpeccun?

B) Kakoe HamnGoJsibIliee KOJIMYECTBO YHCEJ, KpaTHRIX 11, MoKeT OBITh B
nporpeccun?

15
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TPEHUPOBOYHASR PABOTA 3

Yactb 1

OTBeTOM Ha 3apaHna B1-B14 oomkHO ObiTh LieNnoe YUCcno nan KoHeu-
Has pgecAatnyHas apobb. OTBeT cnepyeTt 3anucatbh B 6Gnank otBetoB N2 1
cnpasa OT HOMepa BbINOAHAEMOro 3a0aHnA, Ha4MHaa C NEPBON KIIETOYKM.
Kaxayo umdpy, 3HaK MUHYC U OECATUYHYIO 3ansTyio NUwnTe B OTAENLHOMN
KNETOYKE B COOTBETCTBUU C NpUBEAEHHbIMU B 6iaHke obpasuamn. EanHnub
U3MEpPEHNIA NNCATb HE HYXHO.

B1l. Iloesx Exarepunbypr—MockBa oTnpasiaserca B 7 : 23, a nmpubbiBaer B
9 : 23 Ha caenyonuil AeHb (BpeMsa MOCKOBCKoe). CKOJIBKO 4acoB IO-
€3]] HaXOoJuTCs B IyTHU?

B2. Ha guarpamme nokasal cpefuuii 6aj1 yyacTHuKOB 10 cTpaH B TeCcTHPO-
BaHMHK ydanmxca 8-ro Kiacca 1o ecrectsosaunio B 2007 roay (mo 1000-
fasusHOM mkane). Cpeiu YKasaHHBIX CTPAH BTOPOE MECTO NIPUHAIJICHKUT
Be.umcoﬁpn’raﬂnu. Onpenenn’re, Kaxoe mecto 3auuMmaeTr Poccus.
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[I B3 T T B3. DE — cpenusa Jjuuus TpeyrojoHuka ABC, mapanneinbHasi CTOPOHE
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AB. Tlepumerp tpeyroasHuka CDE pasen 6. Haiigure nmepumeTp Tpe-
yronbHnka ABC.

C
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