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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

BapuanT Ne 101

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

Terpans crout 30 py6Gueil. Kakoe HanbonbIee 4MCIO TaKUX TETPajged MOXKHO
Oynet kynuth Ha 550 pyOieii mocne noHmkeHus neHs! Ha 20%?

Ha pucyHke >XHpHBIMH TOYKAaMH IOKa3aHa I[€HA OJIOBAa Ha MOMEHT 3aKpBITHS
OUpXKEeBBIX TOProB BO Bce paboune aHu ¢ 7 mo 20 centsops 2007 roma. Ilo
TOPU30HTANIM YKA3bIBAIOTCS YHCIIA MECSIA, 0 BEPTHKAIN — II€HA TOHHBI 0JI0BA B
jpomnapax CIHA. JIng HarmasgHOCTH >KUPHBIE TOUKM HAa PUCYHKE COEIMHEHBI
auHueil. OmpenenuTe MO PUCYHKY, KakOro 4dWcia IIeHa OJI0Ba Ha MOMEHT
3aKpBITHSI TOPTrOB ObIIIa HANOOIBIICH.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiinute sin 4.

CrpoutensHo#t pupme Hy)HO ipuodpectu 40 KyOOMETPOB CTPOUTENBHOTO Opyca.
VY Heé ecth Tpm nocraBmuka. CKOJBKO pyOiel mpuieTcs 3alUIaTHTh 3a CaMylo
JIEIIEBYI0 TOKYNKY C J0ocTaBKOH? LleHBI M yCIIOBHSI JAOCTaBKH NPUBEACHBI B

TabIuIe.
S (e e— LIeHav Opyca \ CroumMocTh 5 JlomomHUTEIHHBIE
(pyOneiiza 1 M°) | nocTtaBku (pyoeit) YCIIOBHSI

A 4000 10000
IIpu 3akasze Ha cymmy

b 4200 8000 6onbie 150 000 pyGuneit
JIOCTaBKa OecIIaTHO
IIpu 3aka3ze Ha cymMmy

B 4100 8000 6ombmie 200 000 pyOueit
JI0CTaBKa 0eCIuIaTHO

Haiinute mmomans TpeyroipbHHKA, H300pa- 1cem

KEHHOTO Ha KJIeT4aToi Oymare ¢ pa3MepoM
kiaetku 1 cM x 1 cM (cMm. pucyHok). OTBeT
JaiiTe B KBaJAPATHBIX CAHTUMETpPaXx.

Haiizure 3HaueHue Boipaxenns 3° 1087

© 2010 dexnepanbHas cayxba o Hag30py B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI/IPOB&HI/IE He J0oImyCKaeTrcst

Ha pucynke uzobpaxensl rpapuk GyHKIEH y = f(X) W KacaTelbHas K dTOMY
rpaduKy, IOpoBeleHHas B Touke ¢ abcuuccoil x,. Haiinute 3naueHue mpowus-

BOJHOH GyHKIMH f(X) B TOYKE X;.
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[IpsMoyTONBHEIA — TapajuieNienune]] OIHCaH
okosio cdepsl paamyca 1,5. Haiigure ero

00BeEM.
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B10 | [lns ogHOTO M3 NPEANPUSTHH-MOHOIIONNCTOB 3aBHCUMOCTh 0OBEMa CIpoca Ha
MIPOAYKIHMIO ¢ (€AWHHMI] B MeCsII) OT ee LeHb! p (ThIC. py0.) 3amaercs GopMyInoun:
q=160-10p . Onpenenure MaKCUMAaIbHBIH YPOBEHb IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HA4€HHE BBIPYUKH MPEINPHATHS 32 MECSI] 7 =¢ - p COCTABUT HE MEHEe
550 TsIC. PYO.
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Haiinute wnanGonpmee 3HaueHwe ¢yHkmuu y=13tgx—13x+6 Ha oTpes3ke

5

W3 myHkTa A B MyHKT B, paccTOSHHE MEXTy KOTOpPHIMH 50 KM, OJXHOBPEMEHHO

BBIEXAJIM ABTOMOOWIIMCT M BEIOCHIIEAUCT. VI3BECTHO, YTO 3a Yac aBTOMOOMIIUCT
npoexaer Ha 40 kM Oombmie, yem Benocunenauct. Ompenenure CKOPOCTh
BEJIOCHIICIMCTA, €CITU M3BECTHO, YTO OH MPUOBUT B MyHKT B Ha 4 dYaca MO3kKe
apromoOunucra. OTBeT maiite B KM/4.

Yactp 2

/Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3zyiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HOMep GbINOAHAEMOZ0 3A0AHUA, 4 3AHEM
NnOJIHOE 0DOCHOBAHHOE PeutleHUe U OmEem.

Pemure cucremy ypaBHeHUI
y+cosx=0,

(5+/cosx —1)(4y +5)=0.

B mpaBmisHO# TpeyronsHol mupamune SABC ¢ ocHoBanueM ABC W3BECTHEI

pebpa: 4B =73, SC=25. Haiigure yroia, o0Opa30BaHHBINA IIOCKOCTBIO
OCHOBaHMSA M IIPAMOH, IPOXOJAIIEH depes cepeauHsl pedep A4S u BC .

Pemure HepaBeHCTBO

2
-7 _ 2
log, ((7 ad —3)(7 ~ 416 —1)j+log2¥> log2(77 ad —2) .
7 —-x“+16 _1

B tpeyronsauke ABC AB=15, BC=7, CA=9. Touka D nexwur Ha npsimoii BC,
npuaeM BD:DC=5:7. OKkpyXHOCTH, BIHCAaHHbIE B Kbl U3 TPEYrOIbHUKOB
ADC un ADB, xacatorcsi cTopoHsl AD B Toukax E u F. Haiigute anuHy
oTpe3ka EF.

Haiinute Bce 3HaueHMs @, TMNPU KaKIOM H3  KOTOPBIX  (YHKIHSA
2 2
f(x)=x"—2|x—a"|-10x umeer XOTs OBl OHY TOYKY MAKCUMYyMa.

Ilepen xaxabiM u3 uwucen aAByx HabopoB 1, 2,...., 7 u 11, 12,..., 19
MIPOHM3BOJIEHBIM 00Pa30M CTaBSIT 3HAK IUTFOC MM MHHYC. [lociie 3Toro x Kaxmomy
U3 00pa3oBaBIIMXCS YHCEN TIepBOro Habopa MpHOABNIAIOT KaXIoe W3
00pa30BaBIIMXCS YUCET BTOPOTO HAOOPa, a 3aTeM Bce 63 MOMyYSHHBIX pe3ysibTaTa
cKJIambpiBaloT. Kakyro HaUMEHBIIYIO IO MOIYJII0 M KaKyr0 HauOONBIIYIO CYMMY
MO>KHO TIOJIYIHTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmmn
KOHI/IPOB&HI/IE He J0oImyCKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 102

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

Terpans crout 10 py6Gueil. Kakoe HanbonbInee 4HCIO TaKUX TETPajed MOXKHO
Oynet kynuth Ha 750 pyOieit mocne noHmkeHus neHs! Ha 10%?

Ha pucyHKe >XKHpHBIMH TOYKaMH IIOKa3aHa I[eHAa OJIOBa HAa MOMEHT 3aKpBITHS
OMpKEeBBIX TOProB BO Bce paboume mHu ¢ 7 mo 20 centstOps 2007 roma. Ilo
TOPHU30HTAIIN yKa3bIBAIOTCS YHCIIa MECSIA, [0 BEPTHKAIM — [IeHa TOHHEI 0JI0Ba B
npomnapax CIIA. JIng HarasqHOCTH >KHPHBIE TOYKM HA PUCYHKE COCAUHEHBI
nuHUed. OmnpenenuTe MO PHUCYHKY HaHMOONBIIYI0 I€HY OJOBAa HAa MOMEHT
3aKpBITHS TOPTOB B yKa3aHHBIN nepuoy (B nomrapax CIIIA 3a ToHHY).
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHo#t pupMe Hy)HO puobdpectu 60 KyOOMETpOB CTPOUTENBHOTO Opyca.
VY Heé ecTh Tpu nocraBmuka. CKOJIBKO pyOiel mpuiercsl 3alulaTUTh 3a CaMylo
JIEIIeBYI0 TOKYNKY C JAocTaBkod? LleHBl M ycClOBHs JOCTaBKM INPHUBEAEHBI B

TabmuIe.
S (e — LIeHaV Opyca \ CroumMocThb 5 JlomomHUTETHHEBIE
(pybneiiza 1 M) | nocraBku (pybieit) YCIIOBHSL

A 3900 10000
Ipu 3aka3ze HA cymMMy

b 4400 8000 6ounbie 150 000 py6ueit
JIOCTaBKa OeCIIaTHO
IIpu 3aka3ze Ha cymmy

B 4000 8000 6ossmre 200 000 py6ueit
JI0CcTaBKa 0eCIuIaTHO

Haiimure muomans TpeyrojbHUKA, H300pa)KeH-
HOTO Ha KJeTJaToil Oymare ¢ pasMepoM KIETKH lem

lem x 1em (em. pucyHok). OtBer paiite B
KBaJPAaTHBIX CAHTHUMETPaX.

Haiinute 3HaUEHUE BBIPAKEHUS g2tloge2

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .
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[IpssMOYTONBHBIN  MapajUieNeuIe]] OIHCaH

okoo chepsl paauyca 2. Haiiaure ero oobseM.

B

Jis ogHOTO W3 MpenupUsATHI-MOHOIIOIMCTOB 3aBUCHMOCTh 00BEMa cIIpoca Ha
MPOAYKINIO ¢ (SIWHHUI] B MECSII) OT €€ IeHBI p (THIC. py0.) 3amaercss HopMyIIoi:
q=160-10p . Onpenenure MaKCHMANIBHBIIl yPOBEHb IIEHBL p (B ThIC. py0.), IpU
KOTOPOM 3HauCHUE BBIPYUKH NPEATIPUSITHS 32 MECSAL ' =¢ - p COCTaBUT HE MCHEe
550 TeIC. pYO.
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Haiinure wambonbiiee 3HaueHne ¢yHknun )y =10tgx—10x+4 Ha oTpeske
il
4

U3 nyHkTa A B MyHKT B, pacCTOSHHE MeXIy KOTOpPHIMH 50 KM, OXHOBPEMEHHO
BbIEXaJTM MOTOIMKINCT U BEIOCHIEAUCT. M3BECTHO, YTO 3a YaC MOTOLUKIHCT
npoezxaer Ha 30 kM Oomblie, yem Benocunenuct. Ompenenure CKOPOCTh
BEJIOCUTENCTA, €CIU U3BECTHO, YTO OH MPHOBLT B IMyHKT B Ha 1,5 uaca mo3xe
MoTouukiucra. OTBeT JaiiTe B KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwsyiime 6aaHK
omeemog Ne 2. 3anuwiume cuauana HOMeEpP 6bINOIHAEMO20 3A0AHUA, A 3ameM
nOJIHOE 0D0CHOBAHHOE PeuieHUe U OMEem.

Pemmure cucremy ypaBHeHUI

y+sinx=0,

(2+/sinx —1)(4y +5)=0.

B npaswibHOl TpeyrosnbHoW nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=103, SC=26. Haiinure yroj, OOpa30BaHHBIA IUIOCKOCTBIO
OCHOBAHHMS U MPSIMOM, MPOXOSIIIEH Yepe3 cepeannsl pedep A4S u BC.

Pemnte HepaBeHCTBO

—x2 _ 2
log, ((Tx2 —5)(7*"2*16 —1))+10g2¥> 1og2(75*x2 —4) .
7 —x“+16 _ 1

C B tpeyronsuuke ABC AB=9, BC=5, CA=8. Touka D nexurt Ha npsmoi BC
Tak, uto BD:DC=3:7. OKpy>XKHOCTH, BIIUCAHHbIE B KaXJbIi U3 TPEYTrOJbHUKOB
ADC u ADB, xacatorca ctopoHsl AD B Toukax E wu F. Haiigure nnuny
oTpeska EF.

Haifqure Bce 3HaueHHMs @, TpH KaKIOM K3  KOTOPBIX  (YHKIUS

f(x) =x*—| x—a’ | -11x nuMeer xoTs GBI OHY TOUKY MAKCHMYMA.

[epen xaxapM u3 uucen 3, 4, ..., 9 u 11, 12, ..., 19 npou3BoIbHEIM 00pazoM
CTaBAT 3HAK IUIIOC MM MUHYC, ITOCJIE YeT0 K KaXIOMy M3 00pPa30BaBIIMXCS YUCET
mepBoro Habopa MPUOABISAIOT KaXkAoe U3 00Pa30BaBIIMXCS YHCET BTOPOTO
HaOopa, a 3areM Bce 63 TONy4YeHHBIX pe3ynbTaTa CKIaabBaloT. Kakyto
HauMEHBLIYIO 110 MOJYJII0 M KaKyl0 HauOOJbLIYI0 CyMMY MOXKHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 103

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

1 2x-13 1
Haiinure kOpeHb ypaBHEHHUS (5] =—.

Terpans ctout 20 pyOneii. Kakoe HamOounbllee YHCIO TaKUX TETpajged MOXKHO

Oynet kynuth Ha 350 pyOieii mocie noHmwKeHns neHsl Ha 10%?

Ha PUCYHKC X XUPHBIMU TOYKAMHU IIOKa3aHa IICHA aJITIOMHUHHA Ha MOMCHT 3aKPbITHUA

OWp)KEeBBIX TOProB BO Bce padoume mum ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKa3blBAIOTCA YHUCIIA Mecsla, MO0 BEPTHKANM — I€Ha TOHHBI
amromuHust B nomapax CHIA. [Ins HarnmsgHOCTH JKMpPHBIE TOYKM HA PUCYHKE
COeMHEHBI JInHUEeH. OnpenenuTe N0 pUCYHKY, KaKOro 4uciia [eHa alllOMUHMS Ha
MOMEHT 3aKpBITHSI TOPTOB OblJIa HANMEHBIIEH.
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHo#t pupMe Hy)HO puodpectu 50 KyOOMETpOB CTPOUTENBHOTO Opyca.
VY Heé ecTh Tpu nocraBmuka. CKOJIBKO pyOiel mpuiercst 3alulaTUTh 3a CaMylo
JEIIeBYI0 TOKYNKY C JAocTaBKoH? LleHBl M yCHOBHs JOCTaBKM INPHUBEAEHBI B

TabmuIe.
R — LIeHav Opyca \ CroumMocThb 3 JlonoTHUTETbHEIE
(py6ueii3a 1 M”) | moctaBku (py6ieii) YCIIOBUSL
A 4100 10200
Ipu 3aka3e HA cyMMy
b 4700 8200 6oubire 150 000 py6eit
JIOCTaBKa OECIIaTHO
[Ipu 3aka3ze Ha cymmy
B 4200 8200 6ombmie 200 000 pyOueit
JIocTaBKa OecIuIaTHO
Haiimure mumomaas TpeyroibHUKA, H300pa)KeH- 1 em

HOTO Ha KJeT4aTod Oymare ¢ pa3MepoM KIETKH
lemx 1em (eMm. pucynok). OtBer paiite B
KBaJIPaTHBIX CAHTUMETPAX. \\

Haiinute 3HaUCHNE BBIPAKECHHUS 72 +logr 4

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

Y
X, 1 4vx
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IIpsiMoyronpHbll  mapajuleleNnuIes  OINMCaH

okoino cdepsl paamyca 3,5. Haiimure ero
00BeM.

B

Jis OmHOTO W3 MPEeNNpUATHI-MOHOTIONHMCTOB 3aBUCHMOCTh O0BbeMa CIpoca Ha
NPOIYKINIO ¢ (SIMHHUI] B MECSII) OT ee IeHBI p (THIC. py0d.) 3amaercst popMyIoii:
q=160-10p . Onpenenure MaKCIMaNBHBII yPOBEHb IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAUCHHE BBIPYYKH MPEANPHUSATHS 32 MECSI 7 = ¢ - p COCTaBUT HE MEHeEe
550 TsIC. pYO.
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Haiinure nanmenpmee 3Hadenne ¢yHkuuun y=10tgx—10x+7 Ha oTpeske
L
4

W3 nyHkta 4 B MyHKT B, paccTosiHME MekAy KOTOpbIMU 50 KM, OJTHOBPEMEHHO
BBIEXaJM aBTOMOOMIINCT M BEJIOCHIIEANCT. VI3BECTHO, YTO 3a 9ac aBTOMOOMIMCT
npoe3xaer Ha 80 kM Oombire, yeMm BenocunenucT. Ompenenure CKOPOCTh
BEJIOCUIIEINICTA, €CIIM M3BECTHO, YTO OH MPUOBUT B NMyHKT B Ha 2 dYaca IMO3kKe
aBTOMOOunucTa. OTBET AaiiTe B KM/4.

Yactp 2

/Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HoMep GbINONHAEMOZ0 3A0AHUA, 4 3AHEM
NnOJIHOE 0DOCHOBAHHOE PeuteHUe U OmEem.

Pemre cucremy ypaBHeHUI

y+cosx=0,
(2«cosx —1)(4y —2)=0.

B npasunbHO#t TpeyronpHOU mupamune SABC c¢ ocHoBanueM ABC W3BECTHBI
pebpa: AB =83, SC=10. Haiimnure yron, oOpa30BaHHBIM IUIOCKOCTBIO
OCHOBaHMS U IIPAMOH, IpoXo el uepes cepeaunsl pebep A4S u BC.

Pemmre HEPABCHCTBO

,Xz _ 2
logs ((7 - —3)(7_x2+]6 —1))+log5¥> logs (77_x2 —1) .
7 +16 1

_xz

B tpeyronsuuke ABC AB=11, BC=4, CA=9. Touka D nexut Ha npsimoit BC
Tak, uto BD:DC=1:6. OKpy>XHOCTH, BNHCAHHBIE B KK/BIA U3 TPEYrOJIHLHUKOB
ADC w ADB, kacawtcst ctopoHbl AD B Toukax E u F. Haiimute amuny
oTpeska EF.

f(x)=x* =3|x—a’|—5x uMeer XOTs Obl OJHY TOUKY MAKCHMYMA.

Haifmure Bce 3HaueHHMs @, TpH KaXIOM W3  KOTOPHIX  (YHKITHSA

Ilepen kaxmpM U3 gucen 2, 3, ..., 6 u 11, 12, ..., 19 npou3BoJBEHEIM 00pazoM
CTaBAT 3HAK IUIIOC WM MHHYC, ITOCIIE 9eTro K KaXI0My U3 00pa30BaBIINXCS UHCEI
mepBoro Habopa MPHUOABIAIOT KaKAOe U3 00Pa30BABIIMXCS YHCENT BTOPOTO
Habopa, a 3areM Bce 45 MOIy4YEeHHBIX pPE3yJIbTaTOB CKIaabIBalOT. Kakyio
HanMCHBIIYIO IO MOAYJIIO U KaKyIO HaI/I60J'H)HIyIO CyMMY MOXHO TIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 104

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

2x -8
Haiinute xopeHs ypaBHEHUs (Ej =—.

Terpans ctoutr 40 py6useii. Kakoe HanOoblee YUCIO TaKUX TETpaaei MOXKHO

OyneT kynuth Ha 650 py0ieli mocie noHmKeHus neHsl Ha 20%?

Ha PUCYHKC X XUPHBIMU TOYKAMHU ITOKa3aHa IICHA aJITIOMHUHHA Ha MOMCHT 3aKPbITHA

OWpIKEeBBIX TOProB BO Bce paboume aum ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCSI YHCIA MECAId, IO BEPTUKAIM — IIeHa TOHHBI
amromuHust B nomapax CHIA. [Ins HarnmsgHOCTH JKMpPHBIE TOYKH HA PUCYHKE
coennHEHHI HAEH. OnpenenuTe Mo PUCYHKY HaMMEHBIIYIO [IEHY AITIOMHHHUS Ha
MOMEHT 3aKpBITHS TOPTOB B YKa3aHHBIN mepron (B poutapax CIIA 3a Tonny).

3350
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EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 .

MATEMATWIKA, 11 knacc. 104-2/3

B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutenbHO# pupme HyxHO prodpecti 60 KyOOMETpOB CTPOUTEIBHOTO Opyca.
VY Heé ectp TpH moctaBmuka. CKOJNBKO pyOiel mpHAeTcs 3alUlaTHTh 338 CaMyro
JIEHIeBYI0 TOKYNKY C JocTaBkoi? LleHbl M ycClIOBUS IOCTaBKM NpPUBEIEHBI B

TabJIHUIIe.
Lena 6pyca CroumMocThb JomnonHurenbHbIe
Ilocrapmmx (py6ureii 3a 1 M3) JIOCTaBKY (pyOuieit) YCIIOBUSA
A 4200 9500
IIpu 3aka3e Ha cymmy
b 4700 7500 6onsme 150 000 py6Gueit
JI0CTaBKa OeCIlIaTHO
IIpu 3axa3ze Ha cymMmy
B 4300 7500 6ompmie 200 000 pyOueit
JI0CTaBKa 0ecIuIaTHO
Haiinurte IUIOIAAb TpeyroJbHUKa,

n300pakeHHOTO Ha KJIeT4aToir Oymare ¢
pasmepoM KiIeTku 1 cMm x 1 cM (CM. pUCYHOK).
OtBerT faiiTe B KBaJpaTHBIX CAHTHMETpax.

1cm

. 3+logs 11
Haiiure 3HaueHue BhIpasKeHus 37 083"

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim

KOHI/IPOBZHPIE He JoImyCKaeTrcst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

y
™ y=fx) /
N //—-\
N
// N\ \ II
/’ . \01. X
_ 1.1 / X
5N\ ] | /
-3 \\ :
N/
e g
N
\\
\\‘
Dy

IpAmMoyronbHblii  mapainenenunes  OMACaH 4 4

okono chepsl pagmyca 2,5. Haiinute ero
00BeM.

Jns ogHOTO W3 MpennpUsTHIA-MOHOMIONIMCTOB 3aBUCHMOCTh O0beMa CIpoca Ha
MPOAYKIUIO ¢ (SIWHUI] B MECSIT) OT €€ LIeHBl p (THIC. py0.) 3amaercss HopMyIIou:

q=160-10p . Onpenenure MaKCUMaNbHBIIl yPOBEHb IIEHBl p (B ThIC. py0.), IpU
KOTOPOM 3HAauCHUE BBIPYUKH NPEATIPUITHUS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MECHEE
550 THIC. pYO.
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EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 104-3/3

Haiinnte Hammenbmiee 3HaueHue ¢yHkmum y=I13tgx—13x+4 Ha oTpes3ke

o

W3 nyHkTa A B MyHKT B, pacCTOSHHE MeXIy KOTOpPHIMH 60 KM, OXHOBPEMEHHO

BBIEXAJIM MOTOLUMKIMCT M BeJIOCHUMETucT. M3BEeCTHO, YTO 32 4ac MOTOIMKIUCT
mpoezxaer Ha 50 kM Oombmie, yem Benocumenuct. Ompenenure CKOPOCTh
BEJIOCHIICIUCTA, SCIM M3BECTHO, YTO OH MPUOBUT B MYHKT B Ha 5 4acoB mo3xe
MoTorukiucta. OTBET JaiTe B KM/4.

Yactp 2

/na 3anucu pewenuii u omeemos na 3zaoanus CI-C6 ucnonv3yiime oOnamx
omeemog Ne 2. 3anuwiume cuauana HOMep 6bINOIHAEMO20 3A0AHUA, A 3ameM
noOJIHOE 0D0CHOBAHHOE PeuleHUe U OMEem.

3

I

4

C

!I

Pemmure cucremy ypaBHeHUI
y+sinx=0,

(4/sinx —1)(5y —3)=0.

B npasunbHO# TpeyronpHoU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI

peopa: AB=153 , SC=17. Haiizute yron, oOpa30BaHHBIH IUIOCKOCTHIO
OCHOBaHMSA U MPSIMOH, MPOXoAsiIei yepes cepeannsl pedep AS u BC.

Pemvre HepaBeHCTBO

,xz _ 2
logs((3_x2 —5)(3 —t —1)j+1og5%> 10g5(33_x2 -2) .
3749

— X7+

B tpeyronsuuke ABC AB=9, BC=4, CA=6. Touka D nexut Ha npamoilt BC
TaK, 4t0 BD:DC=3:4. OKpyXHOCTH, BIIUCAHHbIE B KAXKIbII U3 TPEYTOJIbHUKOB
ADC wn ADB, kacawotcs ctopoHbl AD B Toukax E u F. Haiigute amuny
oTpeska EF.

Haiimure Bce 3HaueHHWs @, TPH KOKIOM H3  KOTOPBIX  (YHKITUS
f(x) =x*—| x—a® | -5x uMeer XOTs GbI O/IHY TOYKY MAKCHMyMa.

Iepen xaxapiM u3 umcen 4, 5, ..., 8 u 11, 12, ..., 19 npousBoibHEIM 00pa3omM
CTaBSIT 3HAK IUTIOC WJIM MHHYC, MTOCJIE Yero K KaKI0My M3 00pa30BaBIIUXCS YHCEI
MepBoro Habopa MNpHOABIAIOT Kaxa0oe W3 00pa30BaBIIMXCS YHUCET BTOPOTO
Habopa, a 3areM Bce 45 TMONydeHHBIX pPE3YJIbTATOB CKIaAbBalOT. Kakyro
HaUMCHBIIYIO 110 MOJYJI0 M KaKylo HauOOJBIIYI0 CYMMY MOXHO MOJYYHTH B
urore?

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZHHB He J0ImycKaercst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 105

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom na 3a0anus BI-BI2 oondcno ovimb uenoe 4ucio uiu KoHeuHaAs
decamuunasn opods. Omeem ciedyem 3anucamoy 6 61anHK omeemos Ne 1 cnpasa
om HOMeEpAa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
COOmeemcmeun ¢ npusedeHHvIMuU 6 O1anke oopasuyamu. Eounuyvl uzmepenuii
RUCamoy He HyHCHO.

1 3x-12 1
Haiinure KOpeHb ypaBHEHUS (gj =—.

Tetrpanp crout 40 pybneii. Kakoe HanOonbliee YUCIO TaKAX TETPajed MOKHO

Oyznet kymuth Ha 450 pyOuneit mocne nmoHmkeHus 1eHsl Ha 10%7?

Ha PUCYHKE JKUPHBIMH TOYKAMHU ITOKa3aHa IICHA aJIIOMUHUA HA MOMCHT 3aKPBITUA

OWp)KEeBBIX TOProB BO Bce pabounme mum ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCSI YHCIA MECAIa, IO BEPTHUKAIH I[leHa TOHHBI
amomunust B gomapax CIIA. Jns HarfsgHOCTH JKUPHBIE TOYKH HA PHCYHKE
coeMHeHB! THUeH. OnpenenuTe Mo pUCYHKY, KaKOTO YHCia [[€Ha aTIOMUHHS Ha
MOMEHT 3aKpBITHS TOPTOB OblIa HAMOOMBIIIEH.
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EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 .

MATEMATWVIKA, 11 knacc. 105-2/3

B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutenbHO# pupme HyxHO prodpectu 50 KyOOMeTpoB CTPOUTETBHOTO Opyca.
VY He€ ecth TpH mocraBmuka. CKONBKO pyOiel mpHAeTcs 3alUIaTHTh 338 CaMyro
JICIIEBYI0 TIOKYNIKY C J0ocTaBkoW? L[eHBI W YCIIOBHSI JOCTaBKH TPUBEICHBI B

TabmmIe.
S (s P— L[eHau Opyca s CroumMocTb § JononHurenbHbIe
(pyGneiiza 1 M) | moctaBku (pybaeit) YCIIOBHSI
A 4200 10100
IIpu 3aka3e Ha cymMmy
b 4400 8100 6onpmie 150 000 pyOureit
JIOCTaBKa OecIIaTHO
IIpu 3aka3ze Ha cymmy
B 4300 8100 6onbiie 200 000 pyOGueit
JI0CTaBKa OeCIlIaTHO
Hatinute IO b TPEYTOJIbHUKA,

n300paXeHHOTO Ha KJIeT4aToil Oymare ¢
pasmMepoM KiIeTkd 1 cM x 1 cM (CM. PHCYHOK).
OTBeT naiiTe B KBapaTHBIX CAHTUMETpaX.

1cMm

HaiinuTe 3HaueHne BbIpaKeHUS 52+ logs3

© 2010 denepanbHas cayxba 1o Hag3opy B chepe 0bpasoBans 1 Hayku Poccuiickoit deneparmn
KOHI’IPDBZ.HHC He JonmycKaercst

Ha pucynke m3o0paxeHsl rpagux GyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke ¢ abcuuccoll x,. Haiinute 3naueHume mnpowus-

BOJIHOH QyHKIMU f(X) B TOYKE X;.

y
|
|
I’ y=f)
/
‘xlo /I 1I 5 A -
! /0l 1 x
/ \\ | o
N | L —
[ i
/

[psMOyTOJIBHBIN  MapajuiesienuIie]] OIMUCaH Dy
okouto cdepsl paanyca 3. Haiiaure ero oobeM. AC1

B

JIJis OHOTO W3 MPENNpPUATHH-MOHOIOIMCTOB 3aBUCHMOCTh O00beMa cIipoca Ha
MPOIYKIHXIO ¢ (SIUHHMI] B MECSII) OT ee IeHBI p (ThIC. py0.) 3amaercs GopMyJIoii:

q=160-10p . Onpenenute MaKCUMAaIbHBII yPOBEHb IICHBI p (B THIC. py0.), IpH
KOTOPOM 3HA4€HHE BBIPYUKH MPEANPHUATHUS 32 MECSI] 7 =¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.



EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 105-3/3

Haiinure HaumOousbiee 3HaueHue ¢QyHkmmn y=4tgx—4x+7—-9 Ha OTpe3ke

4l

W3 nyHkTa A B MyHKT B, paccTosiHUE MEXIy KOTOpbIMH 60 KM, OJTHOBPEMEHHO

BBIEXAJH aBTOMOOMIINCT M BEJIOCHITEANCT. M3BECTHO, UTO 3a 4ac aBTOMOOWIHCT
npoe3xaer Ha 110 kM Oosbmre, gem Benocunemuct. OmpenennTe CKOPOCTh
BEJIOCHIIEINCTA, €CJIM M3BECTHO, YTO OH MPUOBUT B MHKT B Ha 5,5 yaca mo3xke
aBToMoOmmmcTa. OTBET JaiiTe B KM/4.

Yactp 2

/na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omeemog Ne 2. 3anuwiume cHauana HOMep GbINOAHAEMOZ0 3A0AHUA, 4 3AHEM
nOJIHOE 0DOCHOBAHHOE PeuleHUe U OmEem.

Pemmre cucremy ypaBHeHUH

y—cosx=0,

(3v/cosx —1)(3y —4)=0.

B mpaBunsHOl TpeyronsHoi nmupamuae SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=243 , SC=25. Haiigure yroa, o0Opa30BaHHBIA IJIOCKOCTHIO
OCHOBaHHMS U IIPAMOH, IPpOXosiel uepes cepeaussl pebep A4S u BC .

Pemure HepaBeHCTBO
2
2 2 - 2 2
1og2((7* —4)(7*)‘ “6—1)j+1og272—4> 1og2(7‘” —3) :
7*,‘{ +16 _1

B tpeyronbauke ABC AB=15, BC=7, CA=9. Touka D nexwur Ha npsimoir BC
TaK, yto BD:DC=2:3. OKpy>KHOCTH, BIIUCAHHBbIE B KX/l U3 TPEYTrOJIHHUKOB
ADC un ADB, xacatorca ctopoHsl AD B Toukax E wu F. Haiigute nmuHy
oTpeska EF.

Haiinute Bce 3HaYeHWs @, INPU KOKIOM M3  KOTOPBIX  (YHKLHS
2 2
f(x)=x"—|x—a” |- 9x umeer x0T OB OAHY TOYKY MAKCUMYMa.

Iepen xaxaeiM u3 yucen 6, 7, ..., 10 u 11, 12, ..., 19 npous3BoIbHBEIM 00pazomM
CTaBAT 3HAK IUIIOC WJIM MUHYC, [IOCJIE 9ero K KaXJ0My U3 00pa30BaBIINXCS YHCEIN
nepBoro Habopa MpUOABISIOT KaxkAoe U3 00pa30BaBIIMXCS YHUCET BTOPOTO
Habopa, a 3areM Bce 45 IOJYyYCHHBIX pE3yJIbTaTOB CKJIaAbIBalOT. Kakyio
HauMEHBLIYIO 110 MOJYJIIO M KaKyl0 HauOOJbLIYI0 CyMMY MOXKHO IIOJIYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst




EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 106-1/3

Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 106

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

Tetpanp ctout 30 pyoOneit. Kakoe HanOonpliee 4UCIO TaKUX TETPAACH MOXKHO

Oynet kynuth Ha 750 pyOieli mocie NoHmKeHUs HeHbl Ha 15%?

Ha PUCYHKE JKUPHBIMU TOYKAMH ITOKa3aHa IE€Ha aJTFOMUHUA Ha MOMCHT 3aKPbITUA

OMpIKEeBBIX TOProB BO Bce pabouwme auu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCS YHCIA MeCAla, IO BEpPTHUKAIN [[eHa TOHHBI
amromuHust B nommapax CHIA. [[nst HarnmsgHOCTH >KMpPHBIE TOYKH HA PUCYHKE
coeiHEHHI TnHAeH. OnpenenuTe Mo pUCYHKY HanOOIBIIYIO [IeHy ATIOMHHUS Ha
MOMEHT 3aKpBITHS TOPTOB B YKa3aHHBIN mepuon (B moyutapax CIIA 3a ToHHy).

3350
3270
3190
31101/ A\
3030 \ \
2950 1
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 2.

x=17
Haiinure kOpeHb ypaBHEHHUs (%) :%.
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MATEMATWIKA, 11 knacc. 106-2/3

B tpeyronsauxke ABC yron C pasen 90°, AB =30, AC =24. Haiiaute sin 4.

CrpoutenbHol pupMe Hy»)HO iprodpectu 60 KyOOMETPOB CTPOUTENBHOTO Opyca.
VY Heé ecth Tpu moctaBumka. CKOJIBKO pyOJiel MpUaeTcsl 3aIulaTHTh 32 CaMylo
JISMIEBYI0 TIOKYNKY C JO0CTaBKOW? LleHBI W YCIIOBHSI JOCTaBKH TPUBEICHBI B

TabmwIe.
IMocramuk I_IeHau Opyca X CroumocTthb § JlononHuTensHbIE
(pyOuneii 3a 1 M) | moctaBku (pyOuieit) YCIIOBHSI
A 4300 10200
IIpu 3aka3e Ha cymmy
b 4500 8200 6omerre 150 000 pybieit
JIOCTaBKa OecmIaTHO
ITpm 3aka3e Ha cymMMy
B 4400 8200 6omprre 200 000 pyoOieit
JIOCTaBKa OecIIaTHO

Haiinure miomane TpeyroibHUKa, H300paXKEHHOTO
Ha KierdaToii Oymare c

lem x 1eMm  (cM.  pHCYHOK).

KBaJIpaTHbIX CAHTUMETpax.

pasMEpoOM  KIICTKH

OTBeT naiiTe B

Haiizute 3HaueHme BoipaxeHns 3° 084,

1cMm

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB’&HHE He J0ImycKaercst

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke ¢ abcuuccoil x,. Haiinute 3naueHue mnpous-

BoJHOU yHKIMK f(X) B TOUKE X.

,,-\\ YA
-:\ ’/
/ L\ /
l/ : \ _’1/
/ ATt X
[ x, \10[ 1 x
l \ |
3
\
\

HpﬂMOYI‘OJ’ILHHﬁ napauiejacnuinen  OIucaH

oKoJ10 cepsl pamuyca 4. Halinure ero o0beMm.

B

Jis omHOTO W3 MPEennpUsTHI-MOHOTIONMCTOB 3aBUCHMOCTh O00beMa CIpoca Ha
MPONYKINIO ¢ (SIMHHUI] B MECSII) OT ee IEeHBI p (THIC. py0. 3amaercst GpopMyIoit:
q=160-10p . Onpenenure MaKCHMAaNBHBII yPOBEHb IIEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAUCHHE BBIPYYKH MPEANPHATH 32 MECSIl ¥ = ¢ - p COCTaBUT HE MEHEe
550 TsIC. pYO.
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Haiinure HauGonbiiee 3HaueHue ¢yHKimu y=12tgx—12x+37 -6 Ha oTpeske

4l

W3 myHKTa A B MyHKT B, paccTOSHHE MEXIy KOTOPHIMH 60 KM, OJXHOBPEMEHHO

BbIEXaJII MOTOLMKIMCT U BEJIOCHIEIUCT. V3BECTHO, YTO 3a 4Yac MOTOLMKJIHCT
npoe3xkaer Ha 40 kM Oombire, yeMm BenmocuneaucT. Ompenenure CKOPOCTh
BEJIOCUTIENCTA, €CIH M3BECTHO, YTO OH MPUOBLT B IyHKT B Ha 2 dYaca IMO3kKe
MoTormkiaucta. OTBeT JaiTe B KM/d.

Yactp 2

/na 3anucu pewenuii u omeemos na 3zaoanus CI-C6 ucnonv3yiime oOnamx
omeemog Ne 2. 3anuwiume cuauana HOMep 6bINOIHAEMO20 3A0AHUA, A 3ameM
noOJIHOE 0D0CHOBAHHOE PeuleHUe U OMEem.

Pemmre cucremy ypaBHeHUI
y+sinx=0,

(4/sinx —1)(2y +3)=0.

B npasunbHO# TpeyronpHOU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI
pebpa: AB:5\/§, SC=13. Haiinzute yrom, oOpa30BaHHBIA IUIOCKOCTBHIO
OCHOBaHHMS U IIPAMOH, IpoXo el uepes cepeaussl pebep A4S u BC .

Pemure HepaBeHCTBO
2
2 2 - 2 2
log, ((7 - 5)(7 o l)j +log, ¥> log, (73’)‘ - 4) .
7 +4 -1

B tpeyroneunke ABC AB=10, BC=5, CA=6. Touka D nexurt Ha npsmoit BC
Tak, 4T0 BD:DC=1:2. OKpyXHOCTH, BIMCaHHbIE B KaXKABIH U3 TPEYTrOIbHUKOB
ADC wn ADB, xacatorcsi ctopobl AD B Toukax E u F. Haiinute miuny
orpeska EF .

Haiiqure Bce 3HAueHHMsT @, T0[OPU KOKIOM H3  KOTOPBIX  (YHKIUS
f(x) =x’-2 | x— a’ | —6x umeeT XOTs ObI OJTHY TOYKY MAaKCUMyMa.

Ilepen kaxmpM w3 gucen 2, 3, ..., 6 u 10, 11, ..., 20 IpoU3BOJEHBIM 00pa3oM
CTaBAT 3HAK IUIIOC WM MHHYC, ITOCIIE 9ero K KaXI0My U3 00pa30BaBIINXCS UHCEIN
nmepBoro Habopa MPHUOABISAIOT KaKAOe U3 00Pa30BAaBIIMXCS YHCEN BTOPOTO
HaOopa, a 3areM Bce 55 MOIy4eHHBIX pPE3yJbTaTOB CKIaAbIBalOT. Kakyio
HanMCHBIIYIO IO MOAYJIIO W KaKyIO HaI/I6OJ'ILHIyIO CyMMYy MOXHO IIOJYYUTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 107

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

1 x-15 1
Haiingute kopeHp ypaBHEHUs (Ej =—.

Terpane crout 30 py6ueit. Kakoe HamboubIee YHCIO TaKUX TETPAACH MOXKHO

Oynet kynuth Ha 550 pyOieii mocae NoHMKEHUS LeHb!I Ha 15%7?

Ha PUCYHKE JXHPHBIMHU TOYKaMM ITIOKa3aHa I€Ha 30JI0Ta Ha MOMCHT 3aKpbITHA

OMpIKEeBBIX TOProB BO Bce paboune auu ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPU30HTATN YKA3bIBAIOTCS YHCIIA MECSIa, IO BEPTUKAIU — IICHA VHIIMU 30JI0Ta B
nomnapax CIIA. JInsg HariasimHOCTH JKHPHBIE TOYKHM Ha PUCYHKE COCITUHEHBI
nuHUed. OmpenennuTe MO PHCYHKY, KaKOro YHCIa IIeHAa 30J10Ta Ha MOMEHT
3aKpBITUS TOPTOB OBbIITAa HAMMEHBIIICH.

760

750
740 A\ A

730
720 N\t

710
700
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Hos6pb 2008 2.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutensHoit pupme Hy)HO proOpecTr 50 KyOOMETPOB CTPOUTEIHHOTO Opyca
y OITHOTO U3 TPeX MocTaBIIMKOB. CKOIBKO pyOiIelt mpuaeTcs 3alIaTUTh 32 CaMyIo
JIEIIEBYI0 TOKYNKY C A0ocTaBKOH? LleHBI M yCIIOBHSI JAOCTaBKH NPUBEACHBI B

TabIuIIe.
S (e T— LIeHav Opyca X CtoumMocTh 5 JlononmHuTeNnbHBIE
(pyOneti3a 1 M) | nocTtaBkH (pyOueit) YCIIOBHSI

A 4100 10000
IIpu 3akaze Ha cymmy

b 4700 8000 6onpmie 150 000 pyOneit
JI0CTaBKa 0eCcIuIaTHO
[Tpwu 3akaze Ha cymmy

B 4200 8000 6omsre 200 000 py6ueit
JIoCTaBKa 0eCcIuIaTHO

Haiiqure miomans TpeyroiabHUKA, H300pa’keH-
HOTO Ha KJeT4aToi Oymare ¢ pa3MepoM KIETKH

lem x 1em (em. pucynok). OtTBer paiite B

KBaJIpaTHBIX CAHTUMETPAX.

1lcm

AN

HaiinuTe 3HaueHHE BBIPAKEHUSA 6+logr3

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
HpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

]
y=f(x) /
//"\\ /
/ \\ 1 / 5
X
T : :0 0 a»
m
) — =
D,
[IpsAMOYTONbHBIA  MapaieNienure],  ONMCaH A,
oKoJ10 cepsl paauyca 5. Halinure ero o0beMm. G
4 C
B

Jnst omHOTO M3 NpennpHsATHHR-MOHOIIOIMCTOB 3aBUCHMMOCTh O00bEMa cIipoca Ha
MPOAYKITUIO ¢ (EIWHUI] B MECSII) OT €€ IeHBl p (THIC. py0.) 3amaercss HopMyIoun:
q=160—-10p . Onpenenute MaKCUMaJbHBIN YPOBEHb IIEHbI p (B THIC. pyO.), IpH

KOTOPOM 3Ha4YEHHE BEIPYYKH IPEANPHATHS 38 MECSLl 7 =¢ - p COCTABUT HE MCHEe
550 ThIC. pYO.
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Haiinute HauMmeHbllee 3HaueHHe QyHKIMH y=16tgx—16x—47+3 Ha oTpeske

4l

W3 nyHkTa 4 B MyHKT B, paccTosiHME MeEXAy KOTOpbIMU 60 KM, OTHOBPEMEHHO

BBIEXAJIH ABTOMOOMIIMCT M BEJIOCHUIIEIUCT. M3BECTHO, YTO 3a 4aCc aBTOMOOMIIMCT
npoezxaer Ha 100 kM Oosbmre, gem BenocumemucT. OmpenennTe CKOPOCTh
BEJIOCHIIEINCTA, €CJIM M3BECTHO, YTO OH MPUOBUT B MYHKT B Ha 2,5 yaca mo3xke
aBromMoOmnucta. OTBET HalTe B KM/4.

Yacts 2

/Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime OaaHk
omeemog Ne 2. 3anuwiume cHauana HoMep GbINONHAEMOZ0 3A0AHUA, 4 3AMeEM
NnOJIHOE 0DOCHOBAHHOE peuteHUe U OmEem.

Pemmire cucremy ypaBHeHHI

y—cosx=0,

(4cosx —1)(7y +4)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

peopa: AB=30/3, SC=34. Haiizure yroa, oOpa30BaHHBIM IUIOCKOCTBIO
OCHOBaHMSA M MIPSAMOH, IPOXOSIIeH depe3 cepeauHsl pedep A4S u BC.

Pemure HepaBeHCTBO

-x? _ 2
log; ((3”‘2 —5)(3”‘2”6 —1))+log532—5> logs (37*)‘2 —1) .
3—)( +16 -1

B tpeyronsnuke ABC AB=14, BC=8, CA=12. Touka D nexur Ha IOpAMOu
BC tak, uro BD:DC=2:3. OKpyXHOCTH, BIMCAaHHBIE B KaXKAbIM U3
TpeyrosnibHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiigure niuuny otpeska EF .

Haiiqure Bce 3HAueHHMsT @, T0[OPU KOKIOM H3  KOTOPBIX  (YHKIUS
f (x)=x2 -2|x- a’ | — 8x umeet XOTs ObI OTHY TOYKY MaKCUMYMa.

Iepen kaxapM u3 uucen 4, 5, ..., 8 u 10, 11, ..., 20 npou3BOIBEHEIM 00pa3oOM
CTaBAT 3HAK IUIIOC WM MUHYC, ITOCJIE YeT0 K KaXIOMy M3 00pa30BaBIIMXCS YUCET
nepBoro Habopa MpUOABISAIOT KakAoe U3 00Pa30BaBIIMXCS YHCET BTOPOTO
HaOopa, a 3aTeM Bce 55 MOIy4eHHBIX pEe3yJbTaTOB CKIaablBaloT. Kakyro
HAUMEHBUIYI0 0 MOJYNI0 M KaKyl0 HauOOJNBIIYI0 CyMMY MOXHO IMOIYYHUTh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

BapuanT Ne 108

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

Tetrpanp crout 40 pyOneii. Kakoe HanOobliee YUCIO TaKAX TETPaJCH MOXKHO

Oyznet kymuth Ha 450 pyOuneit mocne moHmKeHus 1eHbl Ha 15%7?

Ha pucyHke >KUpHBIMH TOYKAMH IIOKa3aHa IICHA 30JI0Ta Ha MOMEHT 3aKpPBITHS
OMpIKEeBBIX TOProB BO Bce paboune g ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPHU30HTAIIM YKa3bIBAIOTCS YMCIIa MECSIIa, TI0 BEPTHKAIHN — [[CHA YHITHH 30JI0Ta B
nomnapax CLIA. Jlnsg HariasqHOCTH JKHPHBIE TOYKM HAa PUCYHKE COSITUHEHBI
nuHueH. OmnpepenuTe IO PHCYHKY HAWMEHBIIYIO IEHY 30JI0Ta Ha MOMEHT
3aKpBITHS TOPTOB B YKa3aHHBIH meproy (B mowtapax CIIIA 3a yHImio).

760

750

740 X <
730

720 Nt/

710

700

6 7 10 11 12 13 14 17 18 19
HoA6pb 2008 .

x—12
Haiinure KOpeHb ypaBHEHUS (Ej =%.
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHOH dupme Hy)HO mpuodpectu 50 KyOOMETPOB CTPOUTEIBHOTO Opyca
y OIHOTO U3 TPeX MocTaBUIMKOB. CKOIBbKO pyOielt mpuaeTcs 3alIaTUTh 3a CaMylo
JICHIEBYIO TIOKYIKY C JOCTaBKOi? LIeHBl M yCIOBHS JOCTaBKM HPHBEACHHI B

TabmuIe.
R — LIeHav Opyca \ CroumMocThb 5 JlomomHUTEIHHEBIE
(py6ueii3a 1 M”) | moctaBku (py0ieii) YCIIOBUSL
A 4100 10700
[pu 3aka3e Ha cyMMYy
b 4500 8700 6omnebiie 150 000 pyoeit
JIOCTaBKa OecIIaTHO
IIpu 3aka3e Ha cymmy
B 4200 8700 6omnbrre 200 000 pybieit
JI0CTaBKa 0eCcIIaTHO
Haiinute mmomans TpeyroipbHHKA, H300pa- 1cu
JKEHHOTO Ha KJIeT4aToil Oymare ¢ pazMepom /
kaetkd 1cm x 1 cm (cM. pucyHok). OTBeT /’
JlaiiTe B KBaJpaTHBIX CAHTUMETpPaX. s

N

Haiizure 3HaueHue BoIpaxeHns 3° 1087

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

k7 /
\\
/1 \\
R M
y=f(x) yAn \\
N ZRE
/ T/
/[ 5 0] / ! -
_},Kl X x
/l
/
//
-8
/V
D,
IIpsiMoyronpHbIl  Hapajlesienune],  OIMCaH A, C,
okono cdepsl pamumyca 5,5. Haiigute ero

00BeEM.

B

Jnst omHOTO M3 HpeNIpHATHH-MOHOIOIMCTOB 3aBUCHMOCTh 00BEMa CIipoca Ha
NPONYKLIHUIO ¢ (SIUHHUI] B MECSII) OT ee LeHbI p (ThIC. py0.) 3amaercst popMyIioit:
q=160-10p . Onpenenure MaKCHMAaIBHBII yPOBEHb IIEHB! p (B THIC. pyO0.), IpH
KOTOPOM 3HAU€HHE BBIPYUKH MIPEANPUATHS 32 MECSI ¥ =g - p COCTABUT HE MEHEe
550 TBIC. pYO.
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Haiinute HamMmeHbplnee 3HaueHue (yHKumM y=4tgx—4x—m+7 Ha OTpe3Ke

4l

U3 nmyHkta A B MyHKT B, paccTosHHE MexTy KOTOpbIMH 40 KM, OXHOBPEMEHHO

BBIEXAJIM MOTOLMKIMCT M BeJIOCHUNEnucT. M3BEeCTHO, YTO 32 4ac MOTOIMKIUCT
npoezxaer Ha 30 kM Oomblie, yem Benocunenuct. Ompenenure CKOPOCTh
BEJIOCHIICIMCTA, €CIIM M3BECTHO, YTO OH MPUOBUT B MyHKT B Ha 3 4Yaca mo3xke
MoTorukiucta. OTBET JaiTe B KM/4.

Yactp 2

/Mna 3anucu pewenuii u omeemos na 3zaoanus CI-C6 ucnonv3yiime oOnamx
omeemog Ne 2. 3anuwume cHAYana HOMep GbINOIHAEMO20 3A0AHUA, A 3AMeEM
noJiHoe 060CHOGAHHOE peuleHUe U OmEem.

Pemure cucremy ypaBHeHU#

y+sinx=0,
(4/sinx —1)(5y —4)=0.

B npaswibHOl TpeyrosnbHoW nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=43 , SC=5. Haitnute yromn, o0pa3oBaHHBIN IIIOCKOCTHIO OCHOBAHHSI
Y IpSIMOM, TIpoXoAsiiei yepes cepenunsl pedbep AS u BC.

Pemure HEPABCHCTBO

*X2 _ 2
log; ((7 - _ 6)(7 416 _ 1)) +log; %> log; (7 22t _ 5) .
7 -1
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B tpeyromsauke ABC AB=13, BC=2, CA=12. Touka D nexuT Ha NpsMOii
BC Tak, uro BD:DC=1:3. OKpyXHOCTH, BIHCaHHble B KaXKAbIH U3
tpeyronibHukoB ADC u ADB, xacatorcsa cropoHbl AD B Toukax E u F.
Haiinute nnmuny oTtpeska EF .

Haiiqure Bce 3HAueHHMsT @, T0[OPU KOKIOM H3  KOTOPBIX  (YHKIUS
f (x)=x2— |x— a’ | —7x uMeeT XOTs ObI OIHY TOUYKY MaKCUMyMa.

Ilepen xaxaeiM u3 ymcen 6, 7, ..., 10 u 14, 15, ..., 20 npou3BoIBHBIM 00pazoM
CTaBAIT 3HAK IUTIOC WJIM MHHYC, ITOCJIE Y€ro K KaKI0My M3 00pa30BaBIIMXCS YHCEIT
MEepBOro Habopa MPUOABIAIOT KAKAOC U3 O0Pa30BABIIMXCS YHCENT BTOPOTO
HaOopa, a 3areM Bce 35 MOJNydYeHHBIX pE3yJIbTATOB CKIaAbIBalOT. Kakyro
HAaUMEHBIIYIO 10 MOJYJIO W KaKyl0 HaWOOJBIIYI0 CYMMY MOXHO TMOJYYHTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

BapuanT Ne 109

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

Terpane crout 20 py6ueit. Kakoe HamboubIee YHCIO TaKUX TETPAACH MOXKHO

Oynet kynuth Ha 550 pyOieii mocae NOHMKEHUS LeHBI Ha 25%?

Ha pucyHKke >KMPHBIMH TOYKaMH IIOKa3aHa IEHAa 30JI0Ta HA MOMEHT 3aKpPBITHs
OUp>KEeBBIX TOProB BO Bce paboume auHM ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCS YMCIIA MECSIIA, 110 BEPTUKAIN — LICHA YHIIMH 30JI0Ta B
nosumapax CHIA. J{ns HarisiiHOCTH SKMPHBIE TOYKM Ha PHUCYHKE COEIMHEHBI
navHueil. Ompenenure MO PUCYHKY, KaKoOro 4dHWcia IIeHa 30J10Ta Ha MOMEHT
3aKpBITHS TOProB ObLTa HAUOONBIIEH.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutenbHOl dupme Hy)HO mpuodpectu 60 KyOOMETPOB CTPOUTEIBHOTO Opyca
y OJIHOTO M3 Tpex MocTaBIIMKOB. CKONBKO pyOIeil mpuaeTcs 3aiuiaTiTh 3a caMylo
JICLIEBYIO TIOKYIKY C JOCTaBKOi? LIeHBl M yCIOBHMS JOCTaBKM HPHBEACHHI B

TabmuIe.
R — IleHav Opyca \ CronmocTh 5 JlononHUTEIbHBIE
(py6uneit3a 1 »°) | moctaBku (pyoieit) YCIIOBUSL
A 3900 10400
IIpu 3akasze Ha cymmy
b 4100 8400 6onbuie 150 000 pyGueit
JlocTaBKa OecIuIaTHO
IIpu 3aka3ze Ha cymmy
B 4000 8400 6omnse 200 000 py6Gueit
JIOCTaBKa OeCIIaTHO

Haiigure miomans TpeyroabHUKA, H300paKeHHOTO

Ha KieTdaToll Oymare ¢ pa3sMepoM KIJIETKH 1 o

lemx lem  (em. pucynok). Oter paiite B Y~

KBaJPaTHBIX CAHTUMETPAX.

Haiinute 3HaUEHUE BBIPAKEHHS 33tlogs 10

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA
//
5 Ly, /
: — >
0l 1 1 A X
s
-3 //
e //
e
e
-6
//
///
y=f
D,
IIpsiMoyronpHbll  Hapajlellenune],  OMNUCaH A, C,
okono cdepsl paguyca 4,5. Haiigure ero

00BEM.

B

Jnst omHOTO M3 HpenpHATHH-MOHOIOIKCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
MPOAYKIUIO ¢ (SIMHUI] B MECSII) OT €€ LeHBl p (THIC. py0.) 3amaercss HopMyIIou:
q=160-10p . Onpenenure MaKCUMalbHBIIl yPOBEHb IIEHBL p (B ThIC. py0.), IpU
KOTOPOM 3HAuYCHUE BBIPYUKH MPEATIPUSTHS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MCHEE
550 ThIC. pYO.
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Haiinure nanbonpiiee 3HaueHne QyHKIUU y=2x —2tg X —5 Ha OTpe3Ke [0; %} .

W3 nyHkra A B myHKT B, paccrosHHe Mex1y KOTOpbIMH 40 KM, OJHOBPEMEHHO

BBbIEXAJUM MOTOLIMKIUCT M BEJIOCUIIENUCT. M3BECTHO, YTO 3a 4ac MOTOLMKIIHCT
npoe3kaer Ha 50 kM Oomblre, yem BenmocunenucT. Ompenenutre CKOPOCTh
BEJIOCHITEICTA, €CIIM U3BECTHO, YTO OH MPHUOBUT B MyHKT B Ha 3 yaca 20 MUHYT
[103K€ MOTOIMKIIMCTa. OTBET TaliTE B KM/U.

Yactp 2

/na 3anucu pewenuii u omeemos na 3zaoanus CI-C6 ucnonv3yiime oOnramnx
omeemos Ne 2. 3anuwume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3amem
nOIHOE 000CHOBAHHOE Peutenue U OmeEem.

Pemmre cucremy ypaBHeHUI

y+cosx=0,

(5+/cosx —=1)(5y +6)=0.

B npasunbHO# TpeyronpHoU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI

pebpa: AB=83 , SC=17. Haitnute yroi, o0Opa30BaHHBIN ILIOCKOCTHIO
OCHOBaHHMS U MPSIMOH, MPOXOAsIIei yepes cepeannsl pedep AS u BC.

Pemmite HepaBeHCTBO
,xz _ 2
log; ((7 - _ 6)(7 49 _ l)j + log5#> logs (7 S _ 5) .
77X +9 -1

B tpeyronsuuke ABC AB=12, BC=6, CA=10. Touka D neXuT Ha OpAMOM
BC Ttak, uro BD:DC=2:7. OKpYXHOCTH, BIHCAaHHbIE B KaXJIbli U3
TpeyronibHukoB ADC u ADB, xacatorcsa cropoHbl AD B Toukax E u F.
Haiinure nnmuny otpeska EF .

Haiizute Bce 3HAYeHUss «, OPH KOKAOM M3  KOTOPBIX  (yHKIHS
2 2
f(x)=x"—|x—a”|—3x uMmeeT XOTsI OBl OJHY TOUKY MaKCUMyMa.

[epen kaxapM u3 uucen 4, 5, ..., 8 u 14, 15, ..., 20 npou3BOIBHEIM 00pa3oOM
CTaBAT 3HAK IUTIOC MM MUHYC, ITOCJIE YeT0 K KaXIOMY M3 00pPa30BaBIIMXCS YUCET
nepBoro Habopa MpUOABIAIOT KakAoe U3 00Pa30BaBIIMXCS YHCET BTOPOTO
HaOopa, a 3areM Bce 35 MOIYy4YEHHBIX pEe3yJbTaTOB CKIaablBaloT. Kakyro
HauMEHBLIYIO 110 MOJYJII0 M KaKyl0 HauOOJbLIYI0 CyMMY MOXKHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

BapuanT Ne 110

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

Tetrpanp crout 20 pyOnei. Kakoe Hambonbliee YUCIO TaKUX TETPaieid MOKHO

Oynet kynuth Ha 550 py0Oieit mocne noHmwkeHus neHs! Ha 20%?

Ha pucyHke >KHpHBIMH TOYKAaMH ITOKa3aHa IIeHA 30JI0Ta HA MOMEHT 3aKpBITHA
OUpXKEeBBIX TOProB BO Bce paboume muM ¢ 6 mo 19 mHos6ps 2008 roma. Ilo
TOPU30HTAIIN YKa3bIBAIOTCS YUCIIA MECSIa, TI0 BEPTHKAIH — I[eHA YHITHH 30JI0Ta B
nomnapax CIIA. JIng HariasqHOCTH JKHPHBIE TOYKM HA PUCYHKE COCIMHEHBI
nuHued. OmnpepenuTe MO PUCYHKY HAMOONBINYIO IIEHY 30JI0Ta Ha MOMEHT
3aKpBITHA TOPTOB B yKa3aHHBIN nepuoy (B nomrapax CIIIA 3a yHIuto).
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B Tpeyromsruke ABC yron C paser 90°, AB=30, AC =24. Haiinure sin 4. Ha prcynke msobpaxensl rpaduk ¢ymxumn y=f(x) n KacarenbHas K 9TOMy
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
HpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA /
CrpourensHoii pupme HykHO npuodpectn 60 KyOOMETpoOB CTpOHUTEIBHOTO Opyca //
Y OZHOTO M3 TpeX MocTaBNKOB. CKONBKO pyOIeil mpuaeTcs 3aIuiaTiTh 3a caMylo ,/
JEUIeBYI0 TOKYNKY C JocTaBKoi? LIeHBl M yCIOBHSA IOCTaBKM HPHBEACHHI B o
TabmmIe. 9
T Te— I_[eﬂau 6pyca X CroumocTb ) JlononHuTenbHbIE 1 /
(pyOuneii 3a 1 m”) | noctaBku (py0iei) YCIIOBHSI x / 5 /
A 3600 9800 " Wi W
0] 1/ X
I1pu 3aka3e Ha cyMMy \ / »
b 4400 7800 6omeire 150 000 pyGureit \ / - —~
JIOCTaBKa OecIIaTHO N\ -3 ~
Ipu 3akaze Ha CyMMy %// y=f(x)
B 3700 7800 6onbuie 200 000 pyGueit
JlocTaBKa OecIuIaTHO Y.
//
/-
Halignte muomans TpeyroyibHHKA, H300pa)keH-
HOrO Ha KJeT4aTroil Oymare ¢ pasMepoM KIETKH lcm
lemx lem (eMm. pucynok). OtBer paiite B
KBaJIPaTHBIX CAHTUMETPAX.
P P \\ OCHOBaHHEM TIPSIMOM TIPU3MBI SBISETCA TIPSIMO-
\ YTOJIBHBIHA TPEYroJbHUK ¢ KaTeTamu 1 u 5. bokoBble
8 N
\\ peopa paBHel —. Haligute o00beM nMIMHIpA,
T
OINMCAHHOI'O OKOJIO 3TOW IIPU3MBI.
_—

B10 | [ns ogHOTO M3 NIPEeNUpPUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O00BeMa cIipoca Ha
OPONYKUHUIO ¢ (SIUHHUI] B MECSII) OT ee LeHbl p (ThIC. py0.) 3amaercst popmyIioit:
. 5+logy 7 q=160—-10p . Onpenenute MaKCUMaJILHBIN YPOBEHB IICHBI p (B THIC. pyO.), IpH
Haiinure 3HaueHne BIpaskeHUs 2 27,
KOTOPOM 3HAU€HHE BBIPYYKH MPEANPHUATHS 32 MECSI ¥ =¢ - p COCTABUT HE MCHEE
550 TBIC. pYO.

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Haiinnte Hanbonpinee 3HaueHne QyHKIuN y=7x —7tg x —3 Ha OTpe3Ke [O; %} .

Jloakxa B 8:00 BbIILIa U3 MyHKTa A B MYHKT B, pacmnoyiokeHHBIH B 15 kM OT A.

[IpoOsIB B myHKTE B 2 waca, JI0JKa OTIPABHJIACH HAa3al U BEPHYJACh B IIYHKT A B
20:00 Toro >xe maus. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTB JIOJKH, €CIH
U3BECTHO, YTO CKOPOCTh TCUCHHS PEKU PaBHA 2 KM/4.

Yacts 2

Jna 3anucu pewenuii u omeemosé na 3zaoanus CI-C6 ucnonv3yitme 6Oaanx
omeemog Ne 2. 3anuwiume cHauana HoMep GbINONHAEMOZ0 3A0AHUA, 4 3AMeEM
nOJIHOE 0DOCHOBAHHOE peuteHue U Omeem.

Pemmure cucremy ypaBHeHUI

y+sinx=0,

(3v/sinx —1)(6y + 7)=0.

B npasunbHO#l TpeyronpHoW nupamuae SABC c¢ ocHoBanueM ABC uW3BECTHBI

pebdpa: AB=203 , SC=29. Haiigure yroa, o0Opa30BaHHBINA ILIOCKOCTHIO
OCHOBaHHUSA U MPSIMOH, MPOXOAsIIei yepes cepeannsl pedep AS u BC.

Pemvre HepaBeHCTBO
2
-x7 _ 2
log, ((3"‘2 —7)(3”‘2“6 —1))+ log232—7> log2(35’)‘2 —5) .
37 +16 -1

B tpeyroneunke ABC AB=14, BC=6, CA=9. Touka D nexurt Ha npsimoit BC
Tak, uTo BD:DC=1:9. OxpyKHOCTH, BIUCAHHBIC B KAXIBIH U3 TPEYTOIHHUKOB
ADC wn ADB, xacatrcsi ctopobl AD B Toukax E u F. Haiinute mimny
oTpeska EF .

Halizute Bce 3HaueHWs @, NPH  KDKAOM M3  KOTOPBIX  (yHKIMA
f(x):x2 —4|x- a’ | — 6x uMeeT XOTs Obl OJHY TOUKY MaKCHMyMa.

Iepen xaxaeiM u3 ymcen 6, 7, ..., 10 u 12, 13, ..., 18 npous3BoIbHBEIM 00pazom
CTaBSIT 3HAK IUIIOC MM MHHYC, ITOCJIC YeTO K KKAOMY U3 00pa30BaBLINXCS YHCEI
nepBoro Habopa MNpuOAaBIAIOT KaxI0e€ U3 OOpa30BaBLIMXCS YHUCEN BTOPOTO
Habopa, a 3aTeM Bce 35 MOJY4YCHHBIX pE3yJbTaTOB CKiaabIBalOT. Kakyio
HauMEHBLIYIO 110 MOJYJIIO M KaKyl0 HauOOJBIIYI0 CyMMY MOXKHO IIONYYHTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 111

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

MarasuH 3aKynaeT [IBETOUHBIE TOPLIKH 1O ONTOBOM 1eHe 120 pyOineit 3a mrTyKy.

Toprosas Harenka coctasisieT 15%. Kaxoe Haubombliee 4yHCcIO TaKUX TOPIIKOB
MO>KHO KyNnHTh B 3ToM Marazune Ha 1100 pyGueii?

Ha PUCYHKE XUPHBIMU TOYKaMU IIOKa3aHa ICHa cepe6pa Ha MOMCHT 3aKpBITHUA

OMpXKEeBBIX TOProB BO Bce paboume nuHU ¢ 9 mo 22 sguBaps 2008 roma. Ilo
TOPU30HTAIIN yKa3bIBAIOTCS YHCIIA MECsIa, 0 BEPTUKANU — [[eHa YHIUHU cepebpa
B gomrapax CIIA. [ HariasIHOCTH XMPHBIE TOYKM HA PUCYHKE COCTMHEHBI
nuHued. Ompenenure MO PUCYHKY, KaKOro dYHCIa IeHa cepedpa Ha MOMEHT
3aKpBITUS TOPTOB ObLIAa HAUMEHBIIEH.

16,7
16,5
16,3 = A

16,1 / /.\ »
1594/ \ \../
15,7
15,5

9 10 11 14 15 16 17 18 21 22
ansaps 2008 2.

17-5x
Haiinure kopeHb ypaBHEHHUS [%) =27.
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B tpeyronmsuuke ABC yron C pasen 90°, AB =30, AC =24 . Haiigure sin 4. Ha pucynke usobpaxenst rpadux dynxumu y = f(x) M KacaTenbHas K TOMy

CrpourensHoii pupme HyxHO nprodpectu 70 KyOOMeTpoB eHOOETOHA Y OJJHOTO
13 TpeX MocTaBIIMKOB. CKOJIBKO pyOiIei mpuaeTces 3aIiaTuTh 3a CaMylo JICIEBYIO
HOKYIKY C 10cTaBKOH? LIeHBI M yCIIOBHS OCTaBKHU NIPUBEICHBI B TAOIHIIE.

Ilena neno6eToHa CToumMocThb JononHutensHbIE
ITocTaBmmx . 3 .
(pyOuneit 3a 1 »”) | noctaBku (py0ieit) YCIIOBHSI

A 2850 4900
IIpu 3aka3e Ha cymmy

b 3000 5900 6omere 150 000 pyGueit
JIOCTaBKa OecIIaTHO

3

B 2880 3900 [Ipu 3akaze 6osee 75 M

JI0CTaBKa OecIuiaTHO

Haiinute mnomane TpeyroibHHKa, H300paskeH-
HOTO Ha KJIETYaToi Oymare ¢ pa3MepoM KIETKH 1cm

lem x 1em (eMm. pucyHok). OTBeT maiite B
KBaJIPaTHBIX CAHTUMETPAX.

Haiinure 3HaueHNEe BHIPAKEHHS 32+ logsd

B10

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI/IPOB’&HHE He J0ImycKaercst

OcHoBaHHEM IpsIMOi IIPU3MBL SIBJIIETCS

rpaduky, IpoBeleHHas B Touke c abcuuccoll x,. Halinute 3HaueHHe
1pou3BOAHON GyHKIMHU f(X) B TOUKE X.
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HPSMOYTONBHBIA TPEYTONBHUK C KaTeTaMH 2 U 2.

10
BokoBele peOpa paBHel —. Haiinute o00BeM
T

. B it
HUIIMHApPA, OMUCAHHOTI'O OKOJIO 3TOU IPU3MBIL. _:— -~

Jis ogHOTO M3 MpennpUsITUI-MOHOIOIMCTOB 3aBUCHMOCTh 00BeMa cIpoca Ha
MPOAYKIUIO ¢ (SIWHUI] B MECSII) OT €€ LIeHBl p (THIC. py0. 3amaercst GOpMyIou:
q=160-10p . Onpenenure MaKCUMaNbHBII ypOBEHb IIEHBl p (B ThIC. py0.), IpU
KOTOPOM 3HAuYCHHUE BBIPYUKH NPEATIPUSITHUS 32 MECSAL] ' =¢ - p COCTaBUT HE MCHEE
550 THIC. PYO.
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Halinute wammeHbinee 3HaueHwe ¢yHknuun py=4x-—-4tgx+17 Ha oTpeske
il
4

Baiinapka B 10:00 BbIIa U3 yHKTa 4 B IyHKT B, paclOIOXKEHHBIN B 15 kM OT 4.
[IpoOr1B B myHKTEe B 1 wac 20 MuHYT, Oalimapka OTIIpaBUIaCh Ha3a]] M BEPHYIach B
nyHKT 4 B 16:00 Toro xe mus. Ompenenure (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaiimapku, ey U3BECTHO, YTO CKOPOCTh TCUCHUS PEKH paBHA 2 KM/4.

Yactp 2

/na 3anucu pewenuii u omeemos na 3aoanus CI-C6 ucnonv3yiime oOnramnx
omeemos Ne 2. 3anuwume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3amMem
noHoe 060CHOBAHHOE PeuleHe U OnEem.

Pemmre cucremy ypaBHeHUH

y+cosx=0,

(2+/cosx —1)(7y —6)=0.

B npasunbHO# TpeyronpHoU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI

pebpa: AB=8J3, SC=10. Haiignre yron, 0Opa30BaHHBIM IUIOCKOCTBIO
OCHOBaHHMA U npsiMoi AM , rie M — Touka nepeceueHust meauan rpanu SBC .

Pemure HEPABCHCTBO

,xz _ 2
log, ((7_"2 —5)(7_)‘2+ e —1)) + logz#> log, (73_"2 —3) .
7Y 16 -1

B tpeyronsnuke ABC AB=7, BC=3, CA=5. Touka D nexur Ha npsmoi BC
TaK, 4T0 BD:DC=2:7. OKpyXKHOCTH, BIUCAHHbIC B KaXJbI U3 TPEYrOJIHHUKOB
ADC wn ADB, kacawTtcs cTopoHbl AD B Toukax E u F. Haiinure muny
oTpeska EF .

Haifmure Bce 3HaueHHWs @, TpH KaXIOM W3 KOTOPHIX  (YHKIUSA
F(x)=x*—|x—a*|—5x uMeer Gonee ABYX TOUEK IKCTPEMyMa.

Iepen kaxmpv w3 gucen 11, 12, ..., 19 u 1, 2, ..., 7 IpoU3BOJEHBIM 00pa3oM
CTaBAT 3HAK IUTIOC FJIM MUHYC, TIOCIIE YeT0 OT KaXKI0TO M3 00pa30BaBIINXCS YHCEI
MEPBOTO Ha0Opa OTHUMAIOT KaXJ10e M3 00pa30BaBIIMXCS YMCEN BTOPOTo Habopa,

a 3aTeM Bce 63 MOMyYEeHHBIX pe3ysibTaTa CKIaabsBaoT. Kakyio HaMMEHBIIYIO 110
MOJIYITIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOYKHO HOJyYHUTb B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 112

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

MarasuH 3aKkynaeT [IBETOUHBIE TOPLIKH 10 onToBoi 1eHe 130 pyOuneit 3a mTyKy.

Toprosas Harenka cocrtasisieT 20%. Kaxoe Haubombiiee 4yHCcIO TaKUX TOPIIKOB
MO>KHO KyNnHTh B 3ToM Marazune Ha 1100 pyGueii?

Ha pucyHke XMpHBIMHM TOYKaMH IOKa3aHa IieHa cepeOpa Ha MOMEHT 3aKpPBITHs
OMp>KeBBIX TOProB BO Bce paboune aHu ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPU30HTANIM YKA3bIBAIOTCS YHCIIA MECSIA, IO BEPTHKAIN — LIEHa YHIIUU cepedpa
B pomnapax CIHA. Jlns HarjsiiHOCTH XKMPHBIE TOYKM Ha PUCYHKE COCIUHEHBI
nuHMuel. Ompenenure MO PUCYHKY HAaWMEHBIIYIO IIeHY cepeOpa Ha MOMEHT
3aKpBITUS TOPrOB B YKa3aHHBINH nepuon (B nosuapax CIIIA 3a yHuuio).
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Haiinute xopeHb ypaBHEeHUS (%) =16.




EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 .

MATEMATWIKA, 11 knacc. 112-2/3

B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTenbHOH (GupMe HYKHO mpruodpecTd 78 KyOOMETpOB MEHOOETOHA Y OJJHOTO
13 TpeX MOCTaBIIMKOB. CKOJNBKO pyOJeH MpuAeTcs 3aIUIaTUTh 32 CaMylo JCHIEBYIO
MOKYTIKY ¢ goctaBkoii? L[eHbI M YCIIOBHS TOCTaBKH MPUBEICHBI B TAOJIHIIE.

Ilena nenobeToHa CTouMoCTb JononHutenbHble
ITocTaBmmx . 3 N
(pyOuneit 3a 1 M) | nocraBku (pyoiei) YCIIOBHSI

A 3050 4600
ITpu 3aka3e Ha cymmy

b 3200 5600 6onpme 150 000 pyOGueit
JIOCTaBKa OecIIaTHO

3

B 3080 3600 IIpu 3akaze 6osee 80 M

JI0cTaBKa OecIuiaTHO
Haiinure IUIOILAIb TPEYroJIbHUKA,

n300pakeHHOTO

Ha Kjer4yaroi Oymare c
pasmepoM KieTku | cM x 1 cM (CM. PUCYHOK).
OtBerT faiiTe B KBaJpaTHBIX CAHTHMETpaX.

1cm

Haiinure 3HaUEHUE BBIPAKEHUS 23+ logS

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
HpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .
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OcHOBaHUEM l'[p}IMOI7I MIPU3MBbI ABIIACTCA

IpSIMOYTOJIBHBIM TPEyrojbHUK € KareramMmu 9 u 5.

1
BokoBele pebpa paBHEI —O Haiinure o6bveM
V4

qUJIMHApPA, OITMCAHHOI'O0 OKOJIO ITOH MIPU3MBI.

B10 | /Ins omHOTO W3 NpEANpPHUSTHH-MOHONONMCTOB 3aBHCHMOCTh 00BbEMa CIpoca Ha
OPOIYKIUIO ¢ (SIUHHUI] B MECSII) OT ee eHBI p (ThIC. py0.) 3amaercst popMyInoit:
q=160-10p . Onpenenure MaKCHMAIBHBII yPOBEHb IIEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAu€HHE BBIPYUKH MIPEANPUATHS 32 MECSI ¥ =g - p COCTABUT HE MEHEe
550 TBIC. pYO.
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Haiinute HamMeHbliee 3HaucHMe GYHKOMH ~ y=5x—5tgx+4 Ha OTpe3ke
T
5ol

Karep B 10:00 BbIlIen u3 myHKTa 4 B MYHKT B, pacHojOXeHHBIH B 15 kM oT A.
IIpoOrIB B myHKTEe B 4 uaca, karep OTHpaBWJCA Ha3aJq U BepHyJICA B IMyHKT A
B 18:00 Toro xe qus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh KaTepa, eClid
U3BECTHO, YTO CKOPOCTh TEYEHHMs PEKH paBHa 2 KM/4.

Yacts 2

/Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HoMep GbINONHAEMOZ0 3A0AHUA, 4 3AHEM
NnOJIHOE 0DOCHOBAHHOE PeuteHUe U OmEem.

Pemure cucremy ypaBHeHUI

y —sinx=0,

(2+/sinx —=1)(6y + 5)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

peopa: AB=123, SC=13. Haiigure yroi, o0Opa30BaHHBIN INIOCKOCTBIO
OCHOBaHMA U npsiMoit AM , rne M — Touka nepecedeHus Meauad rpanu SBC .

3 | Pemute HepaBEeHCTBO

-x? _ 2
logs((7”62 —5)(77"24r e —l))+log572—5> log; (747}62 —3) :
7-x +16 -1

H

4 | B tpeyronsuuke ABC AB=13, BC=9, CA=11. Touka D nexuT Ha OpsMOH
BC Tak, uro BD:DC=1:9. OkxpyXHOCTH, BIHCAaHHblE B KaXIbli U3
TpeyrosnibHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiigure ninuny otpeska EF .

Haiiqure BCce 3HaueHHMsT @, T0[PH KOKIOM H3  KOTOPHIX  (DYHKIUS
f(x)=x*=3|x—a*|-5x umeer Gomnee ABYX TOUCK IKCTPEMYMa.

C6 | Tlepen xaxnawpm m3 uncen 11, 12, ..., 19 u 3, 4, ..., 9 IPOU3BOIBHEIM 00pazoM
CTaBAT 3HAK IUTIOC MK MHUHYC, TIOCJIE Y€ro OT KaXI0r0 M3 00Pa30BaBIIMXCSI YHCEI
MEPBOTO HabOpa OTHUMAIOT KaXJ10e U3 00pa30BaBIIMXCS YMCET BTOPOTO Habopa,
a 3aTeM BCe 63 MOMyYEeHHBIX pe3ysibTara CKIaabpBaroT. Kakyo HaAaMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HaHOOJIBIIYI0 CyMMY MOXKHO HOIYy4YHUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

BapuanT Ne 113

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

MarasuH 3aKyIaeT IIBETOYHbIE TOPIIKU 110 onToBOH IeHe 100 py6iei 3a mITyky.

Toprosas Harerka cocrasisier 30%. Kaxoe HanbombIiee 9uciIo TaKUX TOPIIKOB
MOJKHO KyNHTh B 3ToM Marasune Ha 1100 pyOmeii?

Ha PUCYHKE KUPHBIMU TOYKaMH IIOKa3aHa Ii€Ha cepe6pa Ha MOMCHT 3aKpbITUA

OMpIKEeBBIX TOProB BO Bce paboume muHu ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPHU30HTAITN YKa3bIBAOTCS YHCIIa MECHIa, 0 BEPTUKAIN — LIeHa YHIIUU cepeldpa
B nomtapax CIHIA. JIis HarjasiqHOCTH KHPHBIE TOYKH HA PUCYHKE COCIMHEHBI
nuHUeH. Ompenenure MO0 PHUCYHKY, KaKoro dYmcia IeHa cepedpa Ha MOMEHT
3aKPBITHS TOPTOB OBITa HANOOJIBIIICH.
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18-5x
1
HaiinuTe kopeHb ypaBHEHUS (E) =128.
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MATEMATWIKA, 11 knacc. 113-2/3

B tpeyronsauxke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTensHOH GupMe HYKHO mprHodpectd 76 KyOOMeTpoB EHOOETOHA Y OJJHOTO
U3 TPeX MOCTaBIIUKOB. CKOIIBKO pyOIIel IpUAeTCS 3aIUIATUTh 33 CAMYIO ACIIEBYIO

HOKYTIKY ¢ gocTaBkoi? LeHbI U yCIIOBHS TOCTaBKH IIPUBEICHBI B TAOJIHIIE.

S C— Llena nmeno6eToHa CrouMocCTh JlononHuTEIbHBIC
(py6ueit 3a 1 M3) JOCTaBKH (pyOieit) YCIIOBHS

A 2650 4800
[pu 3aka3e HA cymMMy

b 3200 5800 6onbie 150 000 pyOneit
JIOCTaBKa OecIIaTHO

B 2680 3800 ITpu 3akaze 6onee 80 M°
JIOCTaBKa OecIIaTHO

Haiinure rmromans TpeyroyibHHKA, W300paKEHHOTO Ha 1 oM
KJIeTY4aToOH Oymare ¢ pa3mMepoM KieTku 1 cM x 1 cm (cm.

pucyHOK). OTBET #aiiTe B KBapaTHBIX CAHTUMETpPaX.

. 3+logs 2
Haiiure 3HaueHye BRIpasKEHUS 37083

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

OcHoBaHHEM HpﬂMOﬁ MNpU3MbIl  ABJACTCA  IIPAMO-

B10

rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

Y= N N\

YTOJIbHBIA TPEYroJbHUK ¢ KareramMu 8 u 7. bokoBbie
4 .

pebpa paBHel —. Haiimure o0vemM mHIHHIDA,
Vs

OITMCAHHOT'0 OKOJIO 3TOU IIPU3MBI.

Jis ogHOTO W3 MpenupUsATHI-MOHOIIOINCTOB 3aBUCHMOCTh 00BeMa cIIpoca Ha
MPOAYKIUIO ¢ (SIWHUI] B MECSII) OT €€ LeHBl p (THIC. py0.) 3amaercss HOpMyIIou:
q=160-10p . Onpenenure MaKCUMaNBHBIIl yPOBEHb IIEHBI p (B ThIC. py0.), IpU
KOTOPOM 3Hau€HUE BBIPYUKH MPEATIPUSTHUS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MCHEE
550 TsIC. pYO.
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Haiinure nanGonpmee 3HaueHune ¢ynkmum y=20tg x —20x+57 —3 Ha oTpeske
T
4’ 4

Jlonka B 9:00 BeImIa U3 MyHKTa 4 B IyHKT B, pacmoyoxeHHBIH B 15 kM oT 4.
IIpoOrIB B myHKkTe B 2 4aca, J0[Ka OTIPAaBUIIACh HA3aJ U BEpHYNACh B IIyHKT A
B 19:00 toro xe ausa. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTH JIOAKH, €CITH
U3BECTHO, YTO CKOPOCTh TEYEHHMs pEKH paBHa | KM/u.

Yacts 2

Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime oOnaunk
omeemog Ne 2. 3anuwiume cHauana HOMep GbINOAHAEMOZ0 3A0AHUA, 4 3AHEM
nOJIHOE 0DOCHOBAHHOE PeuteHUe U OmEem.

Pemmure cucremy ypaBHeHUI

y—cosx=0,

(5v/cosx —1)(2y — 4)=0.

B npasmwibHON TpeyronbHOW nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI
peopa: AB=243, SC=25. Haiinure yroa, OOpa30BaHHBIA INIOCKOCTHIO
OCHOBaHHUA U nipsiMoi AM , tnie M — touka nepecedenus meauan rpaau SBC .

Pemmmre HEPaBCHCTBO

—x2 _ 2
log;s ((77)62 —5)(77)“2+16 —1)j+log5—7 - > > logs (7 2 —1) .
7 —x“+16 -1

Han tpeyronsauk ABC, AB=14, BC=10, CA=12. Touka D nexut Ha NpAMOI
BC tak, uro BD:DC=3:7. OKpyXHOCTH, BIMCAaHHbIE B KaXAbIM U3
TpeyrosnibHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiigure niuuny otpeska EF .

Haifqure Bce 3HaueHHMs @, TpPH KAKIOM K3  KOTOPBIX  (YHKIUS
f(x)=x* —4| x—a’ | —6x umMeer Goee BYX TOUEK IKCTPEMyMa.

Iepen kaxmpv w3 wucen 11, 12, ..., 19 u 2, 3, ..., 6 IPOU3BOJILHBIM 00pa3OM
CTaBAT 3HAK ILTIOC FJIM MIUHYC, TIOCJIC YeT0 OT KaXI0T0 M3 00Pa30BaBIINXCS YHCEI
MEPBOTO HabOpa OTHUMAIOT KaXxJa0e U3 00pa30BaBIIMXCS YMCEN BTOPOTO Habopa,

a 3aTeM Bce 45 MOIydeHHBIX pPe3yJbTaToB CKIaAbBaioT. Kakyro HAMMEHBIIYIO 110
MOJIYJIO ¥ KaKy!0 HaHOOJIBIIYI0 CyMMY MOXKHO HOJIYyYUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 114

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

MarasuH 3aKynaeT [BETOUHBIE TOPLIKH 10 onToBoi neHe 100 pyOneit 3a mTyKy.

Toprosas HaieHka coctasisieT 25%. Kaxoe Haubomblliee ylCIO TaKUX TOPIIKOB
MO>KHO KyNHTh B 3ToM Marazune Ha 900 pyOuneit?

Ha PUCYHKC JXMPHBIMU TOYKaMH IIOKazaHa ICHa cepe6pa Ha MOMCHT 3aKpbITUA

OMpIKEeBBIX TOPrOoB BO Bce paboume muHu ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPHU30HTAITM YKa3bIBAFOTCS YHCIIa MECHIa, 0 BEPTUKAIN — [IeHa YHIUU cepeldpa
B nomrapax CIIA. JIns HariasIHOCTH XKMPHBIE TOYKM HA PUCYHKE COCTMHEHBI
nuHUed. Ompenennute 1O PUCYHKY HaWOONBIIYIO ILeHy cepeOpa Ha MOMEHT
3aKpBITHS TOPTOB B YKa3aHHBIH repuoy (B mowtapax CIIIA 3a yHIOmio).

16,7
16,5
16,1 / /.\ »
1591/ \ \"/

15,7
15,5

9 10 11 14 15 16 17 18 21 22
ansaps 2008 e.

13—x
1
Haiinure kopeHb ypaBHEHHS (Ej =4.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpourensHol (upMe HY)HO nproOpectd 74 KyOomeTpa NeHOOETOHa Y OJHOTIO
13 TpexX MocTaBHIMKOB. CKOJIBKO pyOiiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIEBYIO
HOKYIKY ¢ 10cTaBKoN? LIeHbl M yCIIOBHS IOCTaBKH IIPUBECHBI B TAOIHIIE.

Lena meno6eToHa CroumMocTh JomomHUTEHHEBIE
ITocraBmuk . 3 .
(pybneiiza 1 M”) | moctaBku (py0ieit) YCIIOBUSL
A 2850 4800
[pu 3aka3e HA cyMMy
b 3100 5800 6omnbire 150 000 pyoeit
JIOCTaBKa OecIIaTHO
3
B 2880 3800 [pu 3akaze Goznee 75 m
JI0CTaBKa 0ecIuiaTHO

Haiimure mmomaas TpeyroibHUKA, H300pa)KeH-

HOro Ha KJeT4aToi 6yMare C pasMepoM KIIETKU

lemx 1em (cMm. pucynok). OtBer paiite B

KBaJApaTHbIX CAHTUMETpax.

1cm

Haiizute 3HadeHme BRIpaKeHus 2° * logy 5

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KOHHPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke uzobOpaxkenbl rpapuk GyHKIEH y = f(X) W KacaTelbHas K JTOMY
rpaduKy, mNpoBelIeHHass B TOYKe C aOCHUCCOH X, .
Hpou3BOAHON GyHKIMHU f(X) B TOUKE X;.

Haiinqure 3Hauenne

IA

OcHOBaHHEM HpHMOfI TIPpU3MbI SABJIACTCA

NpPSIMOYTOJBHBIA TPEYrONBHUK C KaTetamu 7 W 3.

2 .
BokoBele pebpa paBHel —. Haiiante o00BeM
T

HUJIMHAPA, OTMCAHHOI'O OKOJIO 3TOM MIPpU3MBI.

B10 | [ns ogHOTO W3 MPEeNUpPUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O00BeMa cIIpoca Ha

OPOIYKIHUIO ¢ (SIUHHUI] B MECSII) OT ee eHbI p (ThIC. py0.) 3amaercs GpopMyIoit:
q=160—-10p . Onpenenute MaKCUMaJIBLHBIN YPOBEHB IICHBI p (B THIC. pyO.), IpH

KOTOPOM 3HAUCHHE BHIPYUKH MPEAMPHUSTHI 32 MECSII ¥ = ¢ - p COCTABUT HE MCHEE
550 TeIC. pYO.
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Haiinure nHambGonbmee 3HaueHue (yHKmumm y=4tgx—4x+7—-8 Ha OTpeske
7
4’ 4

Baiinapka B 9:00 BeIIa U3 MyHKTa 4 B MyHKT B, pacloiaoXeHHbIH B 15 kM ot 4.
IIpoOeiB B myHkTe B 45 muHyT, Oaiimapka oTmpaBHiIachk Ha3aJ U BEpHYJACH
B IyHKT 4 B 16:00 Toro ke aus. Omnpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaitapku, eciii N3BECTHO, YTO CKOPOCTh TEUCHHS PEKH paBHA 1 KM/d.

Yacts 2

/Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Oaaunk
omeemog Ne 2. 3anuwiume cHauana HoMep GbINONHAEMOZ0 3A0AHUA, 4 3AMeEM
nOJIHOE 0DOCHOBAHHOE PeuteHue U Omeem.

Pemure cucremy ypaBHeHUNI

y+sinx=0,
(2+/sinx —1)(2y +5)=0.

B npaBunbHOl TpeyronsHoi nupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebdpa: AB=63 , SC=10. Haitmute yroy, 0O0pa30BaHHBIH IIOCKOCTHIO
OCHOBaHHMSA U Ipssmoit AM , rne M — Touka nepeceueHus Meaua rpanu SBC .

Pewute HepaBeHCTBO

,xz _ 2
10555((3-)‘2 —5)(3"‘2“‘ —1))+ log5#> log5(32_x2 —2) .
1

3—x+

B tpeyronbauke ABC AB=15, BC=8, CA=9. Touka D nexur Ha npsimoir BC
TaK, 4ro BD:DC=3:8. OKpy>KHOCTHU, BIMCAHHbIE B KaXJbIi U3 TPEYyrOJbHUKOB
ADC wu ADB, xacatorca ctopoHsl AD B toukax E wu F. Haiinute nmunHy
orpeska EF .

f (x)=x2 —4|x—a*|—8x mMeer Gomee ABYX TOYEK IKCTPEMyMa.

Iepen kaxmpM w3 gucen 11, 12, ..., 19 u 4, 5, ..., 8 IPOU3BOIEHEIM 00pa3oM
CTaBAT 3HAK IUTIOC MM MUHYC, [TOCJIC YEro OT KaXKI0r0 U3 00pa30BaBIIUXCS YUCET
MEPBOTO Ha0Opa OTHUMAIOT KaX0e N3 00pa30BaBIIMXCS YHCEN BTOPOTO Habopa,
a 3aTeM Bce 45 MOIyYEHHBIX PE3yJIbTaTOB CKJIapIBar0T. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HaOOJIBIIYI0 CyMMY MOXKHO HOIYyYHUTh B UTOTE?

Haiiiute Bce 3HaueHWss @, TPH KOKIOM U3 KOTOPBIX  (DYHKITHS

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 115

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
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Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

MarasuH 3aKynaeT [IBETOUHBIE TOPLIKH 1O ONTOBOM 1eHe 140 pyOneit 3a mTyKy.

Toprosas Harenka cocrtasisieT 30%. Kaxoe Haubombliee yHCcIO TaKUX TOPIIKOB
MO>KHO KyNnHTh B 3ToM Marazune Ha 1100 pyGueii?

Ha pucyHke >KMpHBIMH TOYKaMH IOKa3aHa IIeHa MEIW Ha MOMEHT 3aKpPBITHs
OMp)KEBBIX TOProB BO Bce paboume muu ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCS YMCIIA MECSIIA, 110 BEPTUKAIM — 1I€Ha TOHHBI MEIU B
nomnapax CHIA. Jlnsg HariasiiHOCTH SKMPHBIE TOYKHM HAa PHUCYHKE COEIMHEHHI
nuHUeH. Onpenenure Mo pUCYHKY, KaKOTo YHCIIa [IeHa MeJU Ha MOMEHT 3aKPbITHS
TOProB OblUIa HAUMEHbLIEH.

7750
7650

[\
7550 ARy )
7450 [\ A

\ /
7350 \
7250
7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

16-x
Haiinure KOpeHb ypaBHEHUS (%j =16.
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

CrpourensHol (prpMe HyXHO IproOpecTH 78 KyOOMETpOB MEHOOETOHA Y OJJHOTO
13 TpexX MocTaBIIMKOB. CKOJIBKO pyOiIei mpuaeTcs 3aIaTuTh 33 CaMylo JIeLeBYI0
HOKYIKY ¢ 1ocTaBKoi? LleHbl M yCIIOBHS IOCTaBKH IIPUBE/ICHBI B TAOIIHIIE.

Lena meno6eToHa CroumMocTh JomomHUTEHHEBIE
ITocraBmuk . 3 .
(pybneiiza 1 M”) | moctaBku (py0ieit) YCIIOBUSL
A 2750 4600

[Tpu 3aka3ze Ha cymMMy
b 2900 5600 6omnbire 150 000 pyoeit
JlocTaBKa OecIuIaTHO
Ipu 3akase Gonee 80 M’
JIOCTaBKa OecrIaTHO

B 2780 3600

Haiigure Iouaab TPEYroJIbHUKA, 1 eu

n300pakeHHOTO Ha KJIeT4aTo Oymare c
pa3mepoM KiIeTkd 1 cM x 1 cM (CM. pUCYHOK).
OtBerT paiiTe B KBaIpaTHBIX CAHTUMETPAX.

. 2+logy 5
Haiiure 3HaueHye BRIpasKEHUS 4° 0847,

B10

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KOHHPOBZ.HI/IE He JoImyCKaeTrcst

OcHoBaHUEM IpsMoit IIPU3MBI SIBJIIETCS

rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
HpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

\_ Y

\

\
\
\

\

\ p

\\ L \Y

I;

y=Ff(x) 1 :\\\ 4
_10] x,\ x
L\
5

~

NPSIMOYTOJIBHBIA TPEYroNbHUK € KareramMu 9 u 9.
4 .

BokoBele pebpa paBHel —. Haiiante o00BeM
T

HUJIMHAPA, OTMCAHHOI'O OKOJIO 3TOM MIPpU3MBI.

[ ogHOTO W3 MPEenUpUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O00BeMa cIlpoca Ha
OPOIYKUHUIO ¢ (SIUHHUI] B MECSII) OT ee LeHbl p (ThIC. py0.) 3amaercst popmyIioit:
q=160—-10p . Onpenenute MaKCUMaJILHBIN YPOBEHB IICHBI p (B THIC. py0.), IpH
KOTOPOM 3HAU€HHE BBIPYUKH MPEANPHUATHS 32 MECSI ¥ =¢ - p COCTABUT HE MCHEE
550 TeIC. pYO.
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Haiiniure Hammenbinee 3HaueHue QyHKIMH y=8tgx—8x—27+6 Ha OTpe3ke

4l

Karep B 10:00 BbIlen u3 nyHKTa 4 B MYHKT B, pacnojoXeHHBIH B 15 kM oT A.

IIpo6biB B myHkTe B 1 yac 15 MuUHYT, Katep OTHPaBHIICSA Ha3al M BEPHYJICS B
nyHKT A B 14:00 Toro »xe mus. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTh
KaTepa, €CIM U3BECTHO, YTO CKOPOCTh TCUCHHUS PEKH paBHA 1 KM/d.

Yactp 2

/na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omgemos Ne 2. 3anuwume cHauana Homep 6bINOTHAEMO20 3A0AHUA, 4 3AMEM
NOJIHOE 000CHO6AHHOE PeuleHe U OMEem.

Pemure cucremy ypaBHeHUI

y+cosx=0,

(5+/cosx —1)(5y —3)=0.

B npaBunbHO#l TpeyronpHOU nupamune SABC c ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=10\/3 , SC=26. Haiimute yroy, 0Opa30BaHHBIA ILIOCKOCTHIO
OCHOBaHHMSA U Ipsmoit AM , tne M — Touka nepeceueHus Meaua rpanu SBC .

Pemure HepaBeHCTBO
2
X" _ 2
logs ((3 - 5)(3 P49 _ 1)) +log;s ¥> logs (3 Txt 4) .
3 +9 _ 1

B tpeyromsauke ABC AB=15, BC=5, CA=12. Touka D nexuT HA TPSMOM
BC tak, uto BD:DC=3:4. OKpyXHOCTH, BIHCaHHbIE B KaXIblil Wu3
TpeyronsHukoB ADC u ADB, xacarorcs cTOpoHsl AD B Toukax E u F.
Haiinure nnuny otpeska EF .

Halinzute Bce 3HaueHWs @, NP KOKAOM K3 KOTOPBIX  (pyHKIMA
f(x) =x’-2 |x— a’ | — 6x umeeT Gonee IBYX TOYEK HKCTPEMyMa.

Iepen xaxaeiM u3 umucen 11, 12, ..., 19 u 6, 7, ..., 10 npou3BoIBHBEIM 00pazomM
CTaBSIT 3HAK IUIIOC WM MHHYC, MTOCJIE YEro OT KaXKI0ro U3 00pa30BaBLIMXCS YHCEI
MEepBOro Habopa OTHUMAIOT KaXI0€ M3 00pa30BAaBIIMXCS YUCET BTOPOTro Habopa,
a 3aTeM Bce 45 MOIyYeHHBIX Pe3ysIbTaTOB CKIaabIBa0T. Kakyro HAMMEHBIIYIO 110
MOJIYJIO ¥ KaKyH0 HAaHOOJBIIYI0 CyMMY MOYKHO HOJYYUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

Bapuant Ne 116

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom na 3a0anus BI-BI2 oondcno ovimb uenoe 4ucio uiu KoHeuHaAs
decamuunasn opods. Omeem ciedyem 3anucamoy 6 61anHK omeemos Ne 1 cnpasa
om HOMeEpAa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
COOmeemcmeun ¢ npusedeHHvIMuU 6 O1anke oopasuyamu. Eounuyvl uzmepenuii
RUCamoy He HyHCHO.

MarasuH 3aKyIaeT IBETOYHbIC TOPLIKK 10 onToBoif neHe 100 pyoOumeit 3a mryky.

ToproBas HareHka cocrtaBisieT 25%. Kakoe HanOombiee 9uciao TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM MarasuHe Ha 1300 pyOueii?

Ha PUCYHKC JXHPHBIMU TOYKAMMU IIOKa3aHa M[NEHAa MCIW Ha MOMCHT 3aKpPBbITHA

OMpKeBBIX TOProB BO Bce paboume muM ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPHU30HTAIIM YKA3BIBAIOTCS YMCIIA MECSIa, IT0 BEPTUKAJIN — IIeHa TOHHBI MEIH B
jpomiapax CIIHA. JIng HarmsgHOCTH KMPHBIE TOYKA Ha PUCYHKE COEIUHEHBI
nuHUeH. ONpenenuTe Mo PUCYHKY HAaNMEHBIIYIO IIEHY M Ha MOMEHT 3aKPBITHS
TOPTOB B YKa3aHHEIN nepuon (B gommapax CIIA 3a ToHHY).
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1
Haiigure KOpPEHb YpaBHCHUA (Ej =27.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutensHo#t pupme HyXHO TpuoOpecTH 77 KyOOMETPOB IEHOOETOHA y OJHOTO

13 Tpex NocTaBHIMKOB. CKOJIBKO pyOiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIEBYIO
HOKYTIKY ¢ focTaBKoi? L[eHbI 1 yCIIOBUS 1OCTaBKH MPUBEAEHBI B TAONIUIIE.

Ilena neHoGeTOHA CTonMoCTh JlommoTHUTE TbHBIE
ITocTaBmumx . 3 .
(pyOueit3a 1 m”) | nocraBku (pyodaei) YCIIOBUS
A 2850 4800
IIpu 3aka3ze Ha cymMmy
b 2900 5800 6ompmie 150 000 pyOueit
JIoCTaBKa 0eCcIuIaTHO
3
B 2880 3800 Ipu 3akaze 6omee 80 M
JIOCTaBKa 0eCIUIaTHO

HalignTe 1uiomane TpeyronbHUKa, H300paKeHHOro Ha KieTdyatoil Oymare c

pasmepom kietku 1 cM x 1 cm (cM. pucyHok). OTBer pgaiite B KBaJIpaTHBIX
CaHTHUMETpaXx.

1cMm

Haiiure 3HaUEHNE BBIPAKEHUS 72+ log7 6

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpOBEJEHHas B TOYKEe C AaOCHHUCCOH X, .
NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA
\

Hatinute 3HadeHue

rY

OcHoBaHUEM IpsIMOit TIPU3MBI SIBJIAETCSA

IpSIMOYTOJIBHBIM TPEYroabHUK C KaretamMu 9 u 7.

6 .
bokoBble pebpa paBHel —. Haiiaute o00beM
V4

UiIIMHApa, OMUCAHHOTO OKOJIO 3TOH IIPU3MBI.

B10 | [ns omHOTO M3 MPEANPUSTHII-MOHOIIOIUCTOB 3aBHCHMOCTh 00beMa crpoca Ha

MPOAYKIUIO ¢ (SIWHHUI] B MECSII) OT €€ IIeHBI p (THIC. py0.) 3amaercss HOpMyJIIoi:
q=160-10p . Onpenenure MaKCHMAJIBHBIII yPOBEHb IIEHBI p (B ThIC. py0.), IpU

KOTOPOM 3HAUYCHUE BHIPYUKH MPEATIPUSITUS 32 MECSAIl ¥ =¢ - p COCTABHT HE MECHEe
550 TsIC. pYO.



EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 116-3/3

Haiinure HamMeHnbiee 3HaueHue QyHKmmu y=12tgx—12x—-37+6 Ha OTpe3ke

4l

Baiinapka B 10:00 BbIIa U3 nyHKTa 4 B IyHKT B, paclOIOXKEHHBIN B 15 kM OT 4.

IIpoOs1B B myHKTE B 1 wac 20 MuHYT, Oalimapka OTIIpaBUIACch Ha3a M BEPHYIACh B
nyHKT 4 B 18:00 Toro xe mus. Ompenenurte (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaifmapku, ecy U3BECTHO, YTO CKOPOCTh TEUCHUS PEKH PaBHA 3 KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwvsyiime 6aaHK
omeemog Ne 2. 3anuwiume cuauana HOMEP GLINOIHAEMO20 3A0AHUA, A 3ameM
noJIHOE 0DOCHOBAHHOE peuteHue U Omeem.

Pemmure cucremy ypaBHeHUMI

y+sinx=0,

(3/sinx —1)(5y —3)=0.

B npaBuibHOl TpeyronsHoi nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=203 , SC=29. Haiigure yroa, o0Opa30BaHHBIA ILIOCKOCTHIO
OCHOBaHHMSA U IpssmMoit AM , rne M — Touka nmepeceueHus Meaua rpanu SBC .

Pemure HepaBeHCTBO
2
2 2 - 2 2
log; ((3"'Y —2)(3’A w4 —1))+10g532—2> log; (32”‘ —1) :
3*)( + 4 _1

B tpeyronbuuke ABC AB=10, BC=4, CA=7.Touka D nexur Ha npsimou BC
Tak, 9T0 BD:DC=2:5. OKpyXHOCTH, BINCAHHBIC B KAXIBII U3 TPEYTOIHHUKOB
ADC wm ADB, xacatorcsi ctopobl AD B Toukax E um F. Haiinute mmmny
orpeska EF .

Haiiqure Bce 3HaueHMs @, TpU KaXKIOM K3  KOTOPBIX  (YHKIUS
f(x) =x*—|x—a®|-Tx umeer Gonee ABYX TOUEK IKCTPEMyMa.

Iepen kaxapm u3 uucen 10, 11, ..., 20 u 2, 3, ..., 6 IPOU3BOJIBEHBIM 00pa3OM
CTaBAT 3HAK ILTIOC MM MUHYC, TIOCJIE YeT0 OT KaXJ0ro U3 00pa30BaBIINXCS YHCEI
MEepBOT0 HabOpa OTHUMAIOT KaXK10e U3 00pa30BaBIIMXCS YHCET BTOPOro Habopa,
a 3aTeM Bce 55 MONyYeHHBIX PE3yNbTaTOB CKIaAbIBalOT. Kakyro HaMMEHbUIYIO 110
MOJIYJIIO ¥ KaKyt0 HaOONBIIYI0 CyMMY MOXKHO HOIYy4YUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst




EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 1M7-1/3

Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

BapuanT Ne 117

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

MarasuH 3akynaeTr IIBETOYHBIE TOPIIKK MO onToBoi 1ene 130 pybmneit 3a mrTyKy.

Toprosas Haienka coctasisieT 25%. Kaxoe HaubOombliee yicIO TaKUX TOPIIKOB
MO>KHO KyNHTh B 3ToM Marazune Ha 1100 pyGmneii?

Ha pucyHke >KMpHBIMH TOYKaMH IOKa3aHa IIeHa MEIW Ha MOMEHT 3aKpPBITHs
OMp)KEBBIX TOProB BO Bce paboume muu ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCSI YMCIA MECsNa, [0 BEPTUKAIM — [I€Ha TOHHBI MeIH
B nomtapax CIHA. JIns HarmsaHOCTH KUpPHBIE TOYKM Ha PUCYHKE COCIMHEHBI
nuHHeH. Onpenenure Mo pUCYHKY, KaKOTO YHCIIa [IeHa MeJU Ha MOMEHT 3aKPbITHS
TOProB OblIa HANOOJBLIEH.

7750
7650

[\
7550 ARy )
7450 [\ A

\ /
7350 \
7250
7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

8-2x
Haiinute KOpeHb ypaBHEHUS (%j =8I.




EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 1M17-2/3

B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpourensHoii pupme HyxHO mprodpectu 70 KyOOMETpOB IEHOOETOHA Y OJHOTO
U3 TPEX MOCTaBIUKOB. CKOIBKO pyOJIeii MpuaeTCcs 3aIIaTUTh 33 CaMylo JICIEBYIO
MOKYTIKY ¢ mocTaBKoii? LeHbI 1 yCIIOBHS TOCTaBKH IIPUBEICHBI B TAOJIHIIE.

Ilena nenoberona CTonMOCTh JlommoTHUTEIbHBIE
ITocTaBmumx . 3 .
(py6ueii 3a 1 M”) | mocTtaBkH (pyOieii) YCIIOBHSI
A 2650 5000
IIpu 3aka3e Ha cymmy
b 3100 6000 6ompme 150 000 pyOneit
JIOCTaBKa 0eCIIaTHO
3
B 2630 4000 Ipu 3akaze 6osee 75 m
JIOCTaBKa OeCIIaTHO

HaliguTte muiomane TpeyronbHWKa, M300pakeHHOTO Ha KieTdatoil Oymare c
pasmepoM KieTkH 1 cM X 1 cMm (cM. pucyHOK). OTBeT HaliTe B KBaJpaTHBIX
CaHTUMETpaX.

1cm

. 2+log; 5
HaiinuTe 3HaueHHe BhIpakeHHs 7 0577,

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

NpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

. Yy
”,my’=f(x) \\\
\l
|1
0 \\: x
\
NN
\ N
\

OcHOBaHHEM HpﬂMOﬁ ITPU3MBI ABJIACTCA

MPSIMOYTOJILHBIA TPEYTOJNBHUK C Kareramu 1 u 7.

4 .
BokoBele pebpa paBHel —. Haiiqure o0bem
T ]

LWIMHAPA, OIIMCAHHOI'O OKOJIO 3TOM MPU3MBI. SeTTTIIAL

B10 | /Ins omHOro M3 NpeANpHUSTHIH-MOHOIONMCTOB 3aBHCHMMOCTh 00beMa CIpoca Ha
OPOAYKIUIO ¢ (€IUHUI] B MECSII) OT €€ LeHBl p (THIC. py0.) 3amaercss HopMyIIoun:
q=160—-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb LIEHbI p (B THIC. pyO.), Ipu
KOTOPOM 3HAU€HHE BBIPYYKH IIPEANPHUATHS 32 MECSI ¥ =g - p COCTABUT HE MEHEE
550 TeIC. pYO.



EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 17-3/3

Haiinure HamMmeHbee 3HadeHue QyHKuU y=14tgx —28x+ 77 —6 Ha OTpe3ke

o

Baiinapka B 10:00 BbIIa U3 NyHKTa 4 B IyHKT B, pacloIOXKEHHBIN B 15 kM OT 4.

IIpoOeB B myHKTe B 45 MuHYT, Oaiinapka oTmpaBHiach Ha3aq ¥ BEpHYyJach B
nyHKT A B 16:00 Toro xe musi. Ompenenure (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaifmapku, eciy U3BECTHO, IYTO CKOPOCTh TEUCHUS PEKH PaBHA 3 KM/4.

Yactp 2

Jlna 3anucu pewenuii u omeemose na 3zaoanus CI-C6 ucnonv3yiime 6Oaanx
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINONHAEMOZ0 3A0AHUA, 4 3AmeEM
nOJIHOE 0DOCHOBAHHOE pewtenue U Omeem.

Pemure cucremy ypaBHeHUI

y+cosx=0,

(4</cosx —1)(3y +5)=0.

B mpaBmisHO# TpeyromnsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

pebpa: AB=30/3, SC=34. Haiinure yroi, o0Opa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHMA U npsiMoit AM ,rne M — Touka nepeceueHus Meauad rpanu SBC .

Pemure HepaBeHCTBO

—x? _ 2
logz((7’)‘2 —5)(7’x2+ ’ —1))+log2¥>log2(75’)‘2 —3) .
7 -1

—x%+9

B tpeyronsuuke ABC AB=15, BC=5, CA=12. Touka D nexuT Ha npsMOi
BC Tak, uwro BD:DC=1:9. OxpyXHOCTH, BIHCaHHbIE B KaXIbIH U3
TpeyrosnibHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiigure niuny otpeska EF .

Haiiqure Bce 3HaueHWs @, TPH KOKIOM W3  KOTOPBIX  (DYHKITUS
f(x)=x*=3|x—a* |- 7x uMeer Gonee ABYX TOYEK IKCTPEMYMa.

Iepen kaxmpm u3 gucen 10, 11, ..., 20 u 4, 5, ..., 8 IPOU3BOJIEHEIM 00pa3oOM
CTaBAT 3HAK IUIIOC MJIM MHUHYC, TIOCIIC Y€ro OT KaXKI0r0 M3 00Pa30BaBIIMXCS YHCEI
MEPBOTO Ha0Opa OTHUMAIOT KaXJ10e N3 00pa30BaBIIMXCS YMCEN BTOPOTO Habopa,
a 3aTeM BCE 55 MOIYYEHHBIX PE3yJIbTATOB CKJIapIBar0T. Kakyr0 HAMMEHBIIYIO 110
MOJIYITIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOYKHO HOyYHUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst




EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 118-1/3

Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

BapuanT Ne 118

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

MarasuH 3aKynaeT [IBETOUHBIE TOPLIKH 10 onToBoi 1eHe 110 pyOneit 3a mryky.

Toprosas HaieHka coctasisieT 25%. Kaxoe Haubomblliee ylCIO TaKUX TOPIIKOB
MO>KHO KyNHTh B 3ToM Marazune Ha 900 pyOuneit?

Ha pucyHke >KMpHBIMH TOYKaMH IOKa3aHa IIeHa MEIW Ha MOMEHT 3aKpPBITHs
OMp)KEBBIX TOProB BO Bce paboume muu ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCS YMCIIA MECSIIA, 110 BEPTUKAIM — 1I€Ha TOHHBI MEIU B
nomnapax CHIA. Jlnsg HariasiiHOCTH SKMPHBIE TOYKHM HAa PHUCYHKE COEIMHEHHI
nuHHel. OnpeenuTe Mo pUCYHKY HAaHOOJIBIIYIO IIEHY MEIH Ha MOMEHT 3aKPbITHS
TOProB B YKa3aHHbIN niepuo/ (B gosuapax CILA 3a ToHHY).

7750
7650
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7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

13-2x
Haiinure kopeHb ypaBHEHUS (%) =32.

B tpeyronbuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitmute sin 4.




EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 .

MATEMATWIKA, 11 knacc. 118-2/3

CrpourensHol (hprpMe HyXHO IprodpecTd 79 KyOOMETpOB MEHOOETOHA Y OJJHOTO
13 TpexX NOCTaBIIMKOB. CKOJIBKO pyOiiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIEBYIO
HOKYIKY ¢ 10cTaBKON? LIeHBI M yCIIOBHS TOCTaBKH IIPUBE/CHBI B TAOIHIIE.

Lena meno6eToHa CroumMocCTh JlomomHUTEIHHEBIE
IToctaBmuk . 3 o
(pyOmneti 3a 1 M) | moctaBku (pyOuieit) YCIIOBUSA
A 2750 4400
[Ipu 3aka3e Ha cymMMy
b 2800 5400 6ombme 150 000 pyOneit
JIOCTaBKa OecIIaTHO
3
B 2780 3400 ITpu 3axase 6onee 80 M
JI0CTaBKa OeCcIuIaTHO

Hadigure mnomanp

B KBaJpaTHBIX CAHTUMCTpAX.

TpeyroibHUKa, H300pa-
JKEHHOTO Ha KIeTdaTol Oymare ¢ pasmMepoM
kaeTkd 1 cM x 1 cM (cMm. pucyHok). OTBeT nmaiite

1cMm

Haiinute 3HaUEHNE BBIPAKEHUS 23*logr7

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

OcHoBaHUEM IpsIMOI TIPU3MBI SIBJIAETCSA

B10

rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
HpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

\

i 4

IPSIMOYTOJIbHBIM TPEYrONbHUK C Kareramu 6 u 4.

2 N
bokoBbie pebpa paBHel —. Haiigute o00BEM
w

MAIIMHAPA, OTMCAHHOTO OKOJIO ITOH TIPU3MBI.

s |

lo="""~
-

Jis ogHOTO W3 MPennpUsTHI-MOHOTIONMCTOB 3aBUCHMOCTh O00beMa CIpoca Ha
MPOAYKIUIO ¢ (SIWHHUI] B MECSII) OT €€ IeHBl p (THIC. py0.) 3amaercss HopMyIIou:
q=160-10p . Onpenenure MaKCHMaNBHBII yPOBEHb IIEHBI p (B ThHIC. py0.), IpH
KOTOPOM 3HAUCHHE BHIPYYKH MPEANPHATH 32 MECSI 7 = ¢ - p COCTaBUT HE MCHEE
550 TsIC. pYO.



EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 118-3/3

Halinure HamMmenbliee 3HadeHue GyHkimm y=2tgx—4x+7—10 Ha oTpeske

o

MoropHas nonka B 11:00 Bbimia u3 nyHkTa 4 B IYHKT B, PacHOJOXKECHHBIA B

15 kM ot A. IIpo6sB B myrkTe B 1 wac 15 MuHYT, T0AKa OTNIPaBUIIaCh Ha3ad H
BepHyJach B MyHKT 4 B 16:00 Toro ke gusa. Onpenenure (B KM/4) COOCTBEHHYIO
CKOPOCTb JIOJKH, €CIIH U3BECTHO, YTO CKOPOCTh T€UEHHS PEKU paBHA 3 KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwvsyiime 6aaHK
omeemog Ne 2. 3anuwiume cuauana HOMEP GLINOIHAEMO20 3A0AHUA, A 3ameM
noJIHOE 0DOCHOBAHHOE peuteHue U Omeem.

Pemure cucremy ypaBHeHUI

3

4

H

Ceo

y+sinx=0,

(3v/sinx —1)(2y + 6)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

pebpa: AB =83 , SC=17. Haiigute yron, oOpa30BaHHBIA IIIOCKOCTHIO
OCHOBaHMA U npsiMoit AM , rne M — Touka nepecedeHus Meauad rpanu SBC .

Pewnte HepaBeHCTBO
,xz _ 2
log, ((7 - —6)(7_"2+9 —1)) +log, 72—6> 10g2(73_"2 - 5) .
7-x +9 -1

B tpeyromsauke ABC AB=12, BC=5, CA=10. Touka D nexuT Ha NpsIMOii
BC tak, uro BD:DC=4:9. OkxpyXHOCTH, BIHCAHHBIE B KaXIbIH U3
TpeyronsHukoB ADC u ADB, xacarorcs cTOpoHsl AD B Toukax E u F.
Haiinure nnuny otpeska EF .

Haifqure Bce 3HaueHMs @, TMpU KaXIOM K3  KOTOPBIX  (YHKIUSL
f (x)=x2 -2|x- a’ | — 8x umeer Ooree ABYX TOUEK IKCTpEMyMa.

Iepen xaxaeiM u3 umncen 14, 15, ..., 20 u 6, 7, ..., 10 npou3BoIBHBEIM 00pazoM
CTaBAT 3HAK ILTIOC MJIM MUHYC, [IOCJIE YeTro OT KaXI0T0 U3 00pa30BaBIIUXCS YUCET
HepBoro Habopa OTHUMAIOT KaXJ10€ U3 00pa30BaBIIMXCSA YUCET BTOPOTro Habopa,
a 3aTeM Bce 35 MOTyYeHHBIX pPe3yJbTaToB CKIabIBaioT. Kakyro HAUMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HAaHOOJIBILYIO CyMMY MOXHO IIOJy4UTh B UTOre?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOB&HI/IE He J0oImyCcKaeTrcst




EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 119-1/3

Enunslii rocynapcrBennblii 3k3amed no MATEMATHUKE

BapuanT Ne 119

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAIMOHHOM palboTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTta cocTouT U3 ABYX YacTei u coaepxut 18 3amanuil.

Yacte 1 comepxkut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3oBoro
YpPOBHS 10 MaTepualy Kypca MaTeMaTHKH. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHJC IICJIOT0 YHCIA
WJIH KOHEYHOHN NECATHIHON APOOH.

YacTts 2 comepxuT 6 Gonee cnoxHbix 3aganuil (C1-C6) nmo marepuany Kypca
MaTeMaTuku. [Ipy uX BBIMOJIHEHUH HAJO0 3alHMCaTh MOJHOE PELIEHUE U OTBET.

CoBeTryeM AJIs1 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBIITOJIHATH Cpa3y, ¥ MePeXOquTh K cienayiomeMy. K BEITOTHEHUIO POMYIIEHHBIX
3a7aHUH MOXKHO BEPHYTHCS, €CIIH Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KOHI/IPOB&HI/IE He J0ImyCKaeTrcst

Yacte 1

Omeemom Ha 3a0anuna BI-BI2 oondicno ovimb uenoe 4ucio uiu KoHeuHAs
Odecamuunasn opods. Omeem ciedyem 3anucamp 6 61ank omeemos Ne 1 cnpasa
om HoOMepa 8bINONHAEMO20 3A0aHUs, HAUUHAA C hepeoil Kiemouku. Kaswcoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWUME 6 OMOeIbHOU Kilemouke 6
cOOmeemcmeuu ¢ npusedeHHbvimu 6 oramnke oopasuyamu. Eounuyvl uzmepenuii
nucamo He HYMHCHO.

MarasuH 3aKkymnaeT IIBETOYHbIC TOPIIKH 10 onToBoi nene 130 pybineit 3a mryky.

Toprosas Hanenka cocrabisier 30%. Kakoe HanOompllee YiCIO TaKHX TOPIIKOB
MOJKHO KYIHTh B 3TOM Marasune Ha 1100 pyOGueii?

Ha PUCYHKEC XUPHBIMU TOYKaMH IIOKa3aHa ICHa cepe6pa Ha MOMCHT 3aKpbITHA

OMpIKEeBBIX TOProB BO Bce pabouwme aHU ¢ 12 mo 25 despans 2009 roma. Ilo
TOPHU30HTAIIM YKa3bIBAIOTCS YHCIIa MECSIa, 0 BEPTUKANN — [[eHa YHINHU cepebdpa
B joutapax CIIA. Jlns HariasiHOCTU XUPHBIE TOYKU HA PUCYHKE COEIUHEHBI
nuHUeH. Ompenenure MO0 PHUCYHKY, KaKoro dYmcia IeHa cepedpa Ha MOMEHT
3aKPBITHSA TOPTOB OBITa HANOOJIBINCH 32 TaHHBIA TIEPHOI.

14,7

145
143 \
14,1 N/ \

13,9 / \

13,7 10N/
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1202
Haiinure kopeHb ypaBHEHUS (7) =49.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4. Ha pucynke m3o0paxkensl rpaduk QyHKIHH y = f(x) W KacareibHas K 3TOMY
rpaduky, mnpoBeneHHas B Touke c aOcuuccoll x,. Halinute 3HaueHHe

Hpou3BOAHON GyHKIMHU f(X) B TOUKE X.
CrpourenbHoii hupme HyKHO prodpectd 70 KyOOMETPOB MEHOGETOHA Y OJIHOTO

U3 TpeX MOCTaBUIMKOB. CKOJNBKO pyOJiei MpUAeTCs 3aIUIaTHTh 32 CaMyIO JCHICBYIO | \ AY
MOKYTIKY ¢ goctaBkoii? L{eHbI M yCIIOBHS TOCTaBKH MPUBEICHEI B TAOJIHUIIC. y= f(x )
Lena neno6etoHa CroumMocTb 1
ITocTaBmmx . 3 .| JlOTIOIIHUTENbHBIE YCTIOBHS
(pyOueii 3a 1 M”) | moctaBku (pyOueii) )
A 2850 4300

A

)
g

]y

B e A

[Tpu 3aka3ze Ha cymMMmy
b 3100 5300 6ombme 150 000 pyOneit
JoCcTaBKa OecIUIaTHO
Ipu 3akase Gonee 75 M°

JlocTaBKa OecIuIaTHO \

B 2880 3300

Haifnure miomans TpeyroabHHKA, H300pakKeHHOTO Ha
KJIeT9aToif Oymare ¢ pasMepoM KiIeTku 1 cMm x 1 cm (cm.

pucyHoK). OTBeT naiiTe B KBaAPATHBIX CAHTHMETPaXx.

1cm

/ OcHoBaHUEM IpsIMOi IIPU3MBI SIBJIIETCSL

HpSMOYTONBHBIA TPEYroabHUK ¢ Karetamu 10 u 7.

4 .
BokoBele pebpa paBHel —. Haiigure o00beM
V4

LWJIMH/PA, ONUCAHHOI'O OKOJIO 3TOM MPU3MBI.

. 3+logy 7
HaiinuTe 3HaueHHe BhIpakeHns 37 0537

B10 | [lns omHOTO W3 MPEANPUSTHI-MOHOIIOJUCTOB 3aBHCHMOCTh 00beMa crpoca Ha
NPONYKIUIO ¢ (SIUHHUI] B MECSII) OT ee eHBI p (ThIC. py0.) 3amaercst popMyIoit:
q=160-10p . Onpenenure MaKCHMaNIBHBII yPOBEHb IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAUCHHE BBIPYYKH MPEANPHUATH 32 MECSI 7 = ¢ - p COCTaBUT HE MCHEE
550 TsIC. pYO.

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Haiinure nambonbinee 3HaueHwe ¢QyHkmun y=4x-—-2tgx—7+9 Ha oOTpeske
i
3

Karep B 11:00 BbIlen u3 nyHkTa 4 B MYHKT B, pacnojoXeHHBIH B 15 kM oT A.
IIpo6biB B myHkTe B 1 wac 20 MHHYT, KaTep OTIpaBWICA Ha3aJ U BEpPHYJICS
obpatHo B myHKT 4 B 15:00 Toro ke musa. Omnpenenute (B KM/4) COOCTBEHHYIO
CKOPOCTB KaTepa, €CIId H3BECTHO, YTO CKOPOCTh TEUCHUS PEKH paBHA 3 KM/.

Yactp 2

/na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omeemog Ne 2. 3anuwiume cHauana HOMep GbINOAHAEMOZ0 3A0AHUA, 4 3AHEM
nOJIHOE 0DOCHOBAHHOE PeuleHUe U OmEem.

Pemmre cucremy ypaBHeHUH

y+cosx=0,

(2+cosx —1)(6y —3)=0.

B npaBunbHOl TpeyronsHoW nupamuae SABC c ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=53 , SC=13. Haiigure yron, oOpa30BaHHBIA IJIOCKOCTHIO
OCHOBaHMSA U npssmMoit AM , tne M — Touka nepecedeHus MeauaH rpanu SBC .

Pemnte HepaBeHCTBO

_— _ 2
log, ((3 - _ 5)(3 9 1)) + log232—5 >log, (3 T 4) .
3—x +9 -1

B tpeyronpuuke ABC AB=13, BC=7, CA=11. Touka D nexur Ha npsIMoil
BC Ttak, uro BD:DC=1:7. OKpyXHOCTH, BIMCAaHHBIE B KaXIbli U3
TpeyronbHukoB ADC u ADB, xacatorca cropoHsl AD B Toukax E u F.
Haiinure nnmuny otpeska EF .

Haifmure Bce 3HadeHHWs @, TpH KaXIOM W3 KOTOPHIX  (YHKIUSA
f(x)=x>—|x—a*|— 9x numeer Gosee ABYX TOUCK IKCTPEMYMa.

Iepen kaxmpiM w3 gucen 14, 15, ..., 20 u 4, 5, ..., 8 IPOU3BOJEHBIM 00pa3oOM
CTaBSIT 3HAK ILTIOC WJIH MHHYC, TTOCJIE YeTO OT KaXKJI0TO U3 00Pa30BaBIIMXCS YHCEI
TepBOTO HabOpa OTHUMAIOT KaXKI0e M3 00pa30BaBIIMXCS YHCEN BTOPOTO Habopa,
a 3aTeM Bce 35 TONYYEeHHBIX Pe3yJIbTaTOB CKIIAABIBAIOT. Kakyro HAMMEHBIIYIO 110
MOJIYJTIO M KaKyH0 HaHOOJIBIIYIO CyMMY MOYKHO HIOJIYYUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI/IPOBZ.HI/IE He JoImyCKaeTrcst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 120

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpans ctout 30 py6Gneii. Kakoe HamOoubliiee YHCIO TaKUX TETpajed MOMXKHO

OyneT kynuth Ha 550 py0ieii mocie noHmwKeHns neHs! Ha 20%?

Ha PUCYHKE XUPHBIMU TOYKaMM IIOKa3aHa ICHa cepe6pa Ha MOMCHT 3aKpBITHUA

OMpKEeBBIX TOPTOB BO Bce paboume muM ¢ 12 mo 25 despans 2009 roma. Ilo
TOPH30HTAIN YKa3bIBAIOTCS YHCIIA MECSIA, 10 BEPTUKAIN — L[EHA YHIIUU cepedpa
B gomrapax CIIA. J[as HarasIHOCTH XKMPHBIE TOYKM HA PUCYHKE COCIHHEHBI
nuHueH. OmpenenuTe MO PHUCYHKY, KaKOro YHCia IeHa cepedpa Ha MOMEHT
3aKpBITHS TOPTOB ObLIA HAUOOMBIIECH 32 TAHHBIN IEPUO/.

14,7

145
143 \
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13,9 / \

18,7 g
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)32
HaiinguTte xopeHs ypaBHEHUs (Ej =32.
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MATEMATWIKA, 11 knacc. 120-2/3

B tpeyromsumke ABC yron C pasen 90°, AB =30, AC =24. Haiinute sin 4.

CrpouTenbHOH (GupMe HYKHO IpHoOpecTH 77 KyOOMETpOB MEHOOETOHA Y OJJHOTO
13 TpeX MOCTaBIIMKOB. CKOJNBKO pyOJel MpuaeTcs 3aIUIaTUTh 32 CaMylo JCIICBYIO
MOKYTIKY ¢ gocTaBKoi? L[eHbI 1 yCIIOBHS TOCTaBKH MPUBEICHEI B TAOIHIIE.

Iena meno6eToHa CTtoumMocTh JlononHuTenbHbIE
[TocTraBmnk y 3 .
(pybneiiza 1 m’) | nocTtaBkH (pyOueit) YCIIOBHSI
A 2850 4800
IIpu 3akasze Ha cymmy
b 2900 5800 6onbiie 150 000 pyGueit
JI0CTaBKa 0ecIuIaTHO
3
B 2380 3300 ITpu 3akaze 6omee 80 M
JIOCTaBKa OecIIaTHO
Haiinure mioniaab TPEYTOJIbHUKA,

n300pakeHHOTO Ha KieT4aTtoil Oymare ¢
pa3mepoM KIeTKH 1 cM X 1 ¢M (CM. pHUCYHOK).
OtBeT JaiiTe B KBaApaTHBIX CAHTUMETpPAX.

1cm

Haiizgute 3HadeHme BEpaKeHus 2° * logy 5

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke uzobpaxkenbl rpapuk GyHKIEH y = f(X) W KacaTelbHas K JTOMY
rpaduky, mpoBeneHHas B Touke c aOcmuccoil x,. Halignte 3HaueHHe
npou3BOAHOHN GyHKIMH f(X) B TOUKE X;.

YA

V=) N N\

OcHoBaHUEM IpsIMOi IIPU3MBI SIBJIIETCSL

IpSMOYTONBHBIA TPEYTONBHUK C KaTetamMu 9 u 5.

1
BokoBele pebpa paBHBI —0 Haiimure o00BeM
T

OUIIMHAPA, OTMCAHHOT'O OKOJIO 3TOH TIPU3MBI.

B10 | [ns oxHOro M3 NpPeANpUSTHI-MOHOIOIUCTOB 3aBHUCHUMOCTh oObeMa crpoca Ha
OPOAYKIUIO ¢ (€IUHUI B MECSII) OT €€ LeHbl p (ThIC. py0.) 3amaercss HopMyIIoun:
q=160—-10p . Onpenenute MaKCUMaJIbHBIA YPOBEHB IIEHBI p (B THIC. py0.), MpH
KOTOPOM 3Ha4eHHE BBIPYUYKH MPEIIPHUATHS 32 MECSII ¥ =¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.

Haiinure Hanbonbiiee 3HaueHne GpyHkuuu y=7x—7tg x —3 Ha OTpe3ke [O; %} .
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W3 nyHkra A B myHKT B, paccrosHHe Mex1y KOTOpbIMH 40 KM, OJHOBPEMEHHO

BBbIEXAJUM MOTOLMKIUCT M BEJIOCUIENUCT. M3BECTHO, YTO 3a 4aC MOTOLMKIIUCT
npoe3kaer Ha 50 kM Oomblie, yem BenocuneaucT. OmpenenuTe CKOPOCTh
BEJIOCHIIEIUCTA, €CIM W3BECTHO, YTO OH MPUOBUT B MyHKT B Ha 3 yaca 20 MHHYT
103k MoToLMKIHCTa. OTBET JalTE B KM/Y.

Yactp 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep GbINONHAEMOZ0 3A0AHUA, 4 3AMeM
nOJIHOE 0DOCHOBAHHOE peutenue U Omeem.

Pemmure cucremy ypaBHeHUI

3

H

4

y+cosx=0,

(2+/cosx —1)(6y —3)=0.

B npasuibHON TpeyronbHoW nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=83 , SC=17. Haitnute yroi, o0Opa30BaHHBI IUIOCKOCTHIO
OCHOBaHHUA U ipsiMmord AM , rine M — Touka nepecedeHus meauad rpanu SBC .

Pemmre HEPaBCHCTBO

—xz_ 2
logz((7ﬂ62 —5)(77’62+ ’ —1))+log2#>log2(7 g —3) .
7-x +9 -1

B tpeyronsauke ABC AB=10, BC=4, CA=7.Touka D nexwut Ha npsimoii BC
TaK, uto BD:DC=2:5. OkpyXHOCTH, BIUCAHHBIE B KAXKABII U3 TPEYTrOJbHUKOB
ADC wu ADB, xacatorca ctopoHsl AD B toukax E u F. Haiinute nnuny
orpeska EF .

Halizute Bce 3HaueHWs @, TPH  KOKAOM M3  KOTOPBIX  (PyHKIHA
f(x) =x*-2 | x— a’ | — 6x uMeeT OoJiee IBYX TOUEK IKCTPEMyMa.

Iepen kaxmpM w3 gucen 11, 12, ..., 19 u 4, 5, ..., 8 IPOU3BOJBEHBIM 00pa3oOM
CTaBAT 3HAK IUTIOC MM MHUHYC, MIOCJIE Y€ro OT KaXI0r0 M3 00Pa30BaBIIMXCS YHCEI
MEPBOTO HabOpa OTHUMAIOT KaX10e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 45 MOJyYeHHBIX Pe3yJIbTaTOB CKIaapIBat0T. Kakyro HANMEHBIIYIO 110
MOJIYJIIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOXKHO HOJIYYHUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 121

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IIBETOYHBIC TOPIIKHU 110 ONTOBOH eHe 130 pyOieit 3a mTyKy.

Toprosas Hanenka cocrabisier 30%. Kakoe HanOompliee YMCIO TAKHX TOPILIKOB
MOJKHO KYIHTh B 3TOM Marasune Ha 1100 py6ueii?

Ha pucyHke >XMpHBIMH TOYKaMH II0Ka3aHa II€HA MEIW HAa MOMEHT 3aKpPBITHSA
OMpIKEeBBIX TOProB BO Bce paboume aum ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPU30HTANIN YKa3bIBAIOTCS YHCIIA MECSAIA, 1T0 BEPTUKAIM — IIEHa TOHHBI MEIU B
nomtapax CIIA. [Ing HarisgHOCTH XUpPHBIE TOYKM HAa PUCYHKE COCAUHEHBI
nuHueH. OTnpenenuTe Mo pUCYHKY HaHOOJBIIYTO [IEHY MEIW Ha MOMEHT 3aKPBITHS
TOPTOB B YKa3aHHEIH nepuon (B noywtapax CIIA 3a ToHHy).

7750

7650

[\
7550 Vaa )
7450 [\ A

\ /
7350 \

7250

7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

1 8-2x
Haiinure KopeHb ypaBHEHUS (Ej =81.

B tpeyronsauke ABC yron C pasen 90°, 4B =30, AC =24. Haiigute sin 4.
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MATEMATVIKA, 11 knacc. 121-2/3

CrpoutensHOH GupMe Hy)HO mpuobpecta 78 KyOOMETpoB MEHOOETOHA Y OJJHOTO
13 TpeX MOCTaBIIMKOB. CKOJIBKO pyOJel mpuaeTcs 3alUIaTUTh 32 CaMylo JEHIeBYIO
HOKYTIKY ¢ focTaBKON? LIeHbI U yCIIOBUS TOCTABKH IMPUBEJICHBI B TA0IHUIIE.

Ilena meno6eToHa CroumMocCTh JlommoTHUTETHHBIE
[TocTaBmuk . 3 .
(pyOneiiza 1 M”) | moctaBku (pyOieii) YCIIOBHS

A 2750 4600
IIpu 3aka3e Ha cymmy

b 2900 5600 6omnbie 150 000 pybmneit
JIoCcTaBKa OecIuiaTHO

3

B 2780 3600 Ipu 3akaze 6oiee 80 M

JIOCTaBKa OecIIaTHO

Haiinure tuiomanpr TpeyrojdbHHUKA, H300pakeH-
HOTO Ha KJeTJaToil Oymare ¢ pa3MepoM KIETKH

lecm x 1em (em. pucyHok). OtBer paiite B

KBAaAPATHBIX CAHTUMETpPAX.

HaﬁﬂI/ITe 3HAaYCHHUEC BBIPAKCHUSA

1cMm

33+log3 2 )

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KDHI/IPOBZ.HHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

OcHoBaHUEM IpsIMOI MIPU3MBI ABIIACTCS

B10

rpaduKy, MpoBelJeHHas B Touke ¢ aOciuccoit x,. Haiigure 3HaueHue
Ipou3BOAHON QyHKINHU f(X) B TOUKE X, .

2
2
o 1 -
NSy
iy <
Y=F)
\\

IPSIMOYTOJIbHBIM TPEYrONbHUK C KareTamu 2 U 2.
10 o

bokoBble pebpa paBHel —. Haiiqure o0bem
T

IUIMHAPA, OITMCAHHOT'O OKOJIO 3TOH IIPU3MBI.

Jns omHOTO W3 MPEenupUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh 00BeMa cIIpoca Ha
OPOAYKIUIO ¢ (€IUHUI] B MECSI) OT €€ LeHbl p (THIC. py0.) 3amaercss HopMyIIoun:
q=160—10p . Onpenenure MaKCHMAIBHBIH YPOBEHb IIEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHUE BBIPYYKHU NPEANPUATHSA 34 MECALl ¥ =¢ - p COCTAaBUT HEC MCHEC

550 TsIC. pyO.



EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 121-3/3

Haiinure HanGonpee 3HaYeHnE GYHKIUU y=2x —2tg x —5 Ha OTpe3ke [0; %} .

W3 nyHkTa A B IYHKT B, paccTosiHME MeXAy KOTOpbIMU 40 KM, OJTHOBPEMEHHO

BBIEXAJTH MOTOLIMKIUCT U BEIOCHUIIEAUCT. M3BECTHO, YTO 3a 4YaC MOTOIUKIIMCT
mpoezxaer Ha 30 kM Oombmie, yem Benocumenuct. Ompenenure CKOPOCTh
BEJIOCUIIEIUCTA, €CITU M3BECTHO, YTO OH MpHOBUT B MYHKT B Ha 3 dYaca TO3XkKe
MoTouukircTa. OTBET JalTe B KM/.

Yactb 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeEM
NnOJIHOE 0DOCHOBAHHOE peuleHuUe U OmEem.

Pemmure cucremy ypaBHeHUH

H

y+sinx=0,

(3v/sinx —1)(2y +6)=0.

B mpaBunbeHO# TpeyrombHoi mupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=30/3, SC=34. Haiinure yroi, oOpa30BaHHBIA IUIOCKOCTBIO
OCHOBaHMs U npsiMoit AM , rne M — Touka nepecedeHus Meauad rpanu SBC .

Pemure HepaBeHCTBO

—x? _ 2
log; ((3”“2 —2)(3’)‘2Jr N —1))+10g532—2> log; (32”(2 —1) .
3—x +4 -1

B tpeyronbnuke ABC AB=15, BC=5, CA=12. Touka D nexur Ha IpaMoi
BC Tak, uro BD:DC=3:4. OKpyXHOCTH, BIHCAHHBIE B KaXIbIH U3
TpeyronbHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiinure nuny otpeska EF .

Haifmure Bce 3HaueHHMs @, TpPH KaKIOM W3  KOTOPHIX  (YHKIUSA
f(x)=x*—4|x—a’ | -8x uMeer Goee JBYX TOUEK IKCTPEMYMa.

Iepen kaxmpv w3 gucen 11, 12, ..., 19 u 2, 3, ..., 6 IPOU3BOJIEHBIM 00pa3oOM
CTaBAT 3HAK IUIIOC MM MHHYC, TIOCJIE Yer0 OT KaXKI0r0 M3 00Pa30BaBIIMXCS YHCEI
MEPBOTO Ha0Opa OTHUMAIOT KaX10e U3 00pa30BaBIIMXCS YKCET BTOPOTo Habopa,
a 3aTeM Bce 45 MOJyYeHHBIX Pe3yJIbTaTOB CKIaapBaroT. Kakyro HAMMEHBIIYIO 110
MOJIYITIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOYKHO HOJyYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 122

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKkymnaeT IIBETOYHbIC TOPIIKH 10 onToBOoi nene 110 pybnei 3a mryky.

ToproBas HameHka coctaBisieT 25%. Kakoe HanOoubliee YMCIO TaKUX TOPIIKOB
MOJKHO KYIHTh B 3TOM Marasune Ha 900 pyomneit?

Ha PUCYHKE XHUPHBIMA TOYKaMH IIOKasaHa II€HAa MCIM Ha MOMCHT 3aKpBITHA

OMpKEeBBIX TOProB Bo Bce paboume muM ¢ 7 mo 20 asrycra 2008 roma. Ilo
TOPU30HTAIM YKAa3BIBAIOTCS YHCIIa MECSIa, 10 BEPTHKAIM — IIeHa TOHHBI MEIH
B gomnapax CLIOA. Jlns HarIssgHOCTH S>KUPHBIE TOYKU HA PUCYHKE COEIUHEHBI
nuHUed. OmnpemennuTe MO PUCYHKY, KAKOTO YHCJIA I[I€HA MEIM Ha MOMEHT
3aKPBITUS TOPTOB ObLIA HAUOOIBIICH.

7750

7650

[\
7550 A
7450 [ !

\ /
7350 \

7250
7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

4—x
Haiingute kopeHs ypaBHEHUs (%j =27.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutensHO# (upme HyxHO mpuobpectu 74 xybomeTpa MeHOOETOHA Y OJHOTO
13 TpexX NOCTaBIIMKOB. CKOJIBKO pyOiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIEBYIO
HOKYIIKY C 10CcTaBKOW? LIeHbI M YCIIOBHS 1OCTaBKH IIPUBEJCHBI B TAOIHLIE.

Lena meno6eToHa CroumMocCTh JlomomHUTEIHHEIE
ITocraBmuk o 3 o
(py6neii3a 1 M”) | moctaBku (py0ieii) YCIIOBUSL

A 2850 4800
IIpu 3akase Ha cymmy

b 3100 5800 6onbie 150 000 pyOneit
JIOCTaBKa OecIIaTHO

3

B 2880 3800 [pu 3akaze Goxee 75 m

JIOCTaBKa OeCIuIaTHO

Halinute ruomane TpeyronbHHKa, M300paKeHHOTO Ha
KJIeTYaTol Oymare ¢ pazmepoM KieTkd 1 cMm x 1 cM (cMm.

pucyHOK). OTBET HaiiTe B KBaIPaTHBIX CAHTUMETPAX.

Haiinute 3HaUEHUE BBIPAKEHUS 23+ logS

1cm

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn

KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

y=fx)./ /

DN

i

i 8
[=)
—
\\
N
I

b

N

OCHOBaHUEM TMPSMOH TPU3MBI SBISCTCS TPSIMO-
YTOJIbHBIA TPEYTONbHUK C KaTeramu 1 u 5. bokoBbie

8 .
pebpa paBHel —. Hailigure o0beM IHIMHIPA,
V4

OINKMCAHHOT0 OKOJIO ATOM IMPU3MBI.

B10 | [ns ogHOTO M3 MPEemUpUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O00BeMa cIIpoca Ha
OPOAYKUUIO ¢ (€IUHUI B MECSII) OT €€ LeHbl p (THIC. py0.) 3amaercst HopMyIIoun:
q=160—-10p . Onpenenute MaKCUMaJIbHBIA YPOBEHD IICHBI p (B THIC. py0.), IpH
KOTOPOM 3Ha4eHHE BHIPYUYKH MPEIIPHUATHS 32 MECSII 7 = ¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.

Halinure HauMmeHblnee 3HaueHWe (yHKUMH y=4tgx—4x—7+7 Ha OTpesKe

4l
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W3 nyHkTa A B MyHKT B, paccTosHHE MEXIy KOTOphIMH 60 KM, OJHOBPEMEHHO

BbIEXaJIM aBTOMOOWJIMCT U BEJIOCHIIEUCT. VI3BECTHO, YTO 3a 4ac aBTOMOOMJIHCT
npoe3kaer Ha 100 kM Oousbire, yem Benocunemuct. Omnpenenaute CKOPOCTh
BEJIOCHUIIEIUCTA, €CIIM U3BECTHO, YTO OH NPHOBUT B IMyHKT B Ha 2,5 yaca mosxe
apromobOunucra. OTBeT AaiiTe B KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep GbINONHAEMOZ0 3A0AHUA, 4 3AMeM
nOJIHOE 0DOCHOBAHHOE peutenue U Omeem.

Pewure cucremy ypaBHEeHuUi

3

4

H

y+cosx=0,

(4+/cosx —1)(3y +5)=0.

B npaBunbHOl TpeyronsHoi nupamune SABC c ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=203 , SC=29. Haiigure yroa, o0Opa30BaHHBIA IMIOCKOCTHIO
OCHOBaHMSA U mpssmMoit AM , tne M — Touka nepecedeHus Meaua rpanu SBC .

Pewute HepaBeHCTBO

,xz _ 2
log; ((3‘*2 —5)(3‘"2+9 —1))+log532—5> log; (37-"2 —4)
3749 ]

xX“+9

B tpeyronsauxke ABC AB=15, BC=8, CA=9. Touka D nexut Ha npsamoil BC
TaK, 4r0o BD:DC=3:8. OKpy>KHOCTHU, BIMCAHHBIE B KaXJbIi U3 TPEYyrOJbHUKOB
ADC wu ADB, xacatorca ctopoHsl AD B toukax E u F. Haiinure nmuny
orpeska EF .

Haiinute Bce 3HaYeHMs @, INPU KOKIOM M3  KOTOPBIX  (YHKLHS
2 2
f(x)=x"—4|x—a"|—-6x uMeer Ooyee IBYX TOYCK IKCTPEMyMa.

Iepen kaxmpv w3 wucen 11, 12, ..., 19 u 3, 4, ..., 9 npou3BOIEHEIM 00pa3oM
CTaBAT 3HAK IUTIOC MM MHUHYC, TIOCJIC Y€ro OT KaXI0r0 M3 00Pa30BaBIIMXCSI YHCEI
MEPBOTO HabOpa OTHUMAIOT KaXa0e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 63 MONTydeHHBIX pe3yJsibTaTa CKIIaAbsIBaoT. Kakyio HaHMEHBIIYIO IO
MOJIYJTIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOXKHO HOJIYyYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 123

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKynaeT I[BETOYHbBIC TOPIIKK MO onToBoi meHe 130 pyOumeit 3a mrTyKy.

ToproBas HareHka cocraBiseT 25%. Kakoe Hanbombiee 9MciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marasune Ha 1100 pyOeii?

Ha pucyHke >XMpHBIMM TOYKaMH IOKa3aHa II€HA MEIW HAa MOMEHT 3aKpPBITHS
OMp)KEeBBIX TOProB BO Bce paboume muHM ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCS YHCIIAa MECSAIA, 1T0 BEPTUKAIM — IIEHa TOHHBI MEIU B
nomtapax CILHA. [Ing HarmsgHOCTH KUpPHBIE TOYKM HAa PUCYHKE COCAUHEHBI
nuHueH. OnpenenuTe 1Mo PUCYHKY HaNMEHBIIYIO IIEHY MeIH Ha MOMEHT 3aKPBITHS
TOPTOB B YKa3aHHEINA nepruon (B noywtapax CILIA 3a ToHHY).

7750
7650
[\
7550 / \\ /{/
7450 . / \
7350 A
7250
7150
7 8 11 12 13 14 15 18 19 20
aszycm 2008 z.

16-x
Halinure kKOpeHb ypaBHEHUS (%j =16.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTensHOH (GupMe HYKHO IprHoOpecTH 76 KyOOMETpoB MEHOOETOHA Y OJJHOTO
13 Tpex NocTaBIMKOB. CKOJIBKO pyOIeil mpuaeTcs 3alIaTuTh 3a CaMylo JICIEBYI0
HOKYIKY C 10cTaBKOW? LIeHbI M yCIIOBHS JOCTaBKHU IIPUBEJCHBI B TAOIHIIE.

TMocTaBumk Lena nenoberona CroumMocThb JlononHuTENbHBIE
(py6uteii 3a 1 M°) | mocraBku (pyGueii) YCIOBUS

A 2650 4800
IIpu 3akase Ha cymmy

b 3200 5800 6omnbie 150 000 pyOneit
JI0CTaBKa OecIiaTHO

B 2680 3800 IIpu 3akaze 6onee 80 M
JI0CTaBKa OecIiaTHO

Haiigure Io1Iaab TPEYTOJIbHUKA,

o lcm
n300pakeHHOTO Ha KJeT4arod Oymare ¢
pa3smMepoM KJIETKH 1 cM x 1 cM (CM. PHUCYHOK).
OTBeT JaiiTe B KBaAPaTHbIX CAHTUMETpPAX.
/

Haiiure 3HaueHUEe BHIPAKEHUS 32+ logsd

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke u3obpaxkenbl rpapuk GyHKIEH y = f(X) W KacaTembHas K JTOMY
rpaduky, mnpoBeneHHas B Touke c aOcuuccoll x,. Halinute 3HaueHHe
Npou3BOAHON GyHKIMHU f(X) B TOYKE X;.

YA /
/

w

x, S/ 5 /
0l 1./ 7 X
\ / —
\ _3 —
Y/ y=f(x)
~7
/

/

[TpsAMOYTONBHBI — TMapajuieNenunes OIMICaH
okono cdepbl pagmyca 4,5. Haiimure ero
00BeEM.

Jis OMHOTO W3 MPEeNNpPUATHH-MOHOIIOIMCTOB 3aBUCHMOCTh O0beMa CIpoca Ha
NPONYKIUIO ¢ (SIUMHHUI] B MECSII) OT ee LeHBI p (ThIC. py0.) 3amaercst popMyInoit:
q=160-10p . Onpenenure MaKCHMAaIBHBII yPOBEHb IIEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHUE BBIPYYKH ONPEANPUATHA 34 MECALl ¥ = ¢ - p COCTAaBUT HEC MCHEC
550 TsIC. pYO.

Haiimure HanMenbliee 3Hadenne QyHKuuu y=16tgx—16x—47+3 Ha oTpeske

4l
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W3 myHkTa A B MyHKT B, paccTOSHHE MEXIy KOTOPHIMH 60 KM, OXHOBPEMEHHO

BBIEXAJM MOTOIMKINCT U BEJIOCHIICANCT. VI3BECTHO, YTO 3a YaCc MOTOLUKIHCT
npoe3kaer Ha 40 kM Oombmre, yeMm BenocuneaucT. Omnpenenure CKOPOCTh
BEJIOCUIEICTA, €CIM M3BECTHO, YTO OH MpPUOBUT B IyHKT B Ha 2 dYaca INO3kKe
MoTouukircTa. OTBET JalTe B KM/U.

Yactp 2

Jlna 3anucu pewenuii u omeemoé Ha zadanus CI-C6 ucnonwv3yitme 61ank
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINONHAEMOZ0 3A0AHUA, 4 3AmeEM
nOJIHOE 0DOCHOBAHHOE peuteHue U Omeem.

Pemure cucremy ypaBHeHUi

y+sinx=0,

(3v/sinx —1)(5y —3)=0.

B npaBunbHOU TpeyronpHoi nupamuge SABC c ocHoBanueM ABC W3BECTHBI

pebpa: AB=103 , SC=26. Haiimute yroy, o0Opa30BaHHBIA IMIOCKOCTHIO
OCHOBaHMA U npsiMmoit AM , rie M — Touka nepecedeHus: meauan rpanu SBC .

Pemure HEPaAaBCHCTBO

,xz _ 2
log; ((3_"2 —5)(3 4 —l))+ log532—5> logs (32_x2 —2) .
37X +4 1

Han tpeyronsauk ABC, AB=14, BC=10, CA=12. Touka D nexuT Ha NpIMOI
BC Tak, uro BD:DC=3:7. OKpYyXHOCTH, BIHCAaHHBbIE B KaXIBIH U3
TpeyronbHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiinure nnuny otpeska EF .

Haiinute Bce 3HaYeHWs @, INPU KOKIOM M3  KOTOPBIX  (YHKLHS
F(x)=x? =3|x—a’|-5x nmeer Goee ABYX TOYEK IKCTPEMyMa.

Iepen kaxmpM w3 gucen 11, 12, ..., 19 u 1, 2, ..., 7 NpouU3BOJEHBIM 00pa3oM
CTaBSIT 3HAK ILTIOC WM MHHYC, TTOCJIE YeTO OT KaXKJI0T0 U3 00pa30BaBIINXCS YHCEI
MEePBOTO Ha0Opa OTHUMAIOT KaXI0e M3 00pa30BaBIIMXCS YKCET BTOPOTo Habopa,
a 3areM Bce 63 MONyueHHBIX pe3yJibTaTa CKjaabBaioT. Kakyro HauMeHbIyIO 110
MOJYJTIO ¥ KaKyI0 HaOOJBIIYI0 CYMMY MOYHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 124

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom Ha 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHAs
Odecamuunasn 0pods. Omeem cnedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUs, HAYUHAA C nepeoll knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWMUmME 6 OMOeNbHOIU Klemouke &
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasuyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

MarasuH 3aKyIaer IBeTOYHbIC TOPLIKH 10 onToBoil nene 100 pyoOuneit 3a mryky.

Toprosas Hanenka cocrabisier 25%. Kakoe HanOombIee 4MCIO TaAKHX TOPIIKOB
MOJKHO KYIHTh B 3TOM MarasuHe Ha 1300 pyOueii?

Ha pucyHke »XUpHBIMH TOYKaMH IIOKa3aHa IICHA MEIW Ha MOMEHT 3aKpBITHA
OMpKEeBBIX TOProB Bo Bce paboume muM ¢ 7 mo 20 asrycra 2008 roma. Ilo
TOPHU30HTANIN YKA3BIBAIOTCS YHCIIA MECSIA, IT0 BEPTUKAIN — IIeHa TOHHBI MEIH B
nomtapax CIHA. [Ind HamIsggHOCTH XHUPHBIE TOUKM Ha PUCYHKE COECIAUHEHBI
nuHUed. OmnpemennuTe MO PUCYHKY, KAKOTO YHCJIA I[I€HA MeIM Ha MOMEHT
3aKPBITUS TOPTOB ObLIA HAUMEHBILICH.

7750

7650

[\
7550 A
7450 [ !

\ /
7350 \

7250
7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

13-x
Haiigure kopeHb ypaBHEHHS (%j =4.




EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 124-2/3

B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTenbHOH (GupMe HYKHO mpruodpecTd 78 KyOOMETpOB MEHOOETOHA Y OJJHOTO
13 TpeX MOCTaBIIMKOB. CKOJNBKO pyOJeH MpuAeTcs 3aIUIaTUTh 32 CaMylo JCHIEBYIO
MOKYTIKY ¢ gocTaBKoi? L[eHbI U yCIIOBHS TOCTABKH MPUBEICHEI B TAOIHIIE.

Ilena nenobeToHa CTouMoCTb JononHutenbHble
[TocraBmuk . 3 N
(pyOuneit 3a 1 M) | nocraBku (pyoiei) YCIIOBHSI

A 3050 4600
ITpu 3aka3e Ha cymmy

b 3200 5600 6onpme 150 000 pyOGueit
JIOCTaBKa OecIIaTHO

3

B 3080 3600 IIpu 3akaze 6osee 80 M

JI0cTaBKa OecIuiaTHO

Haiinute mmomane TpeyroipHHKA, W300paskeH-

HOTO Ha KJIeT4aToi Oymare ¢ pa3MepoM KIETKU 1cm
lem x 1em (eM. pucyHok). OTBer pgaiiTe B
KBaJIPATHBIX CAHTUMETpPaX.

Haiiure 3HaueHNe BHIPAKEHHS 3+loga 7

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue

MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA
//
5 1, ~
: — »
0l 1 1 A~ X
) o
-3 //
P //
pd
7
-6
//
///
y=f(x)
D,
IIpsiMoyronpHbI  Hapajiesienune],  OIMCaH A, C,
okono cdepsl pammyca 5,5. Haiigure ero

00BeEM.

B

Jnst omHOTO M3 HpennpHATHH-MOHOIOIMCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
MPOAYKIUIO ¢ (EIWHUI] B MECSIT) OT €€ LIeHBI p (THIC. py0.) 3amaercss HopMyIIoun:
q=160—-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb LIEHbI p (B THIC. pyO.), IpH
KOTOPOM 3HaueHHE BHIPYUKH MPEINPHATHS 32 MECSIL ¥ =¢ - p COCTaBUT HE MEHEe
550 TBIC. PYO.

Haiinure nambonbiiee 3Hauenne QyHkuun y=12tgx—12x+37—-6 Ha OTpe3ke

4l
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W3 myHKTa A B MyHKT B, pacCTOSHHE MEXIy KOTOPHIMH 60 KM, OXHOBPEMEHHO

BBIEXAJTH AaBTOMOOWMIIMCT M BEIIOCHUIIEIUCT. M3BECTHO, YTO 3a 4aCc aBTOMOOMIIMCT
npoe3xaer Ha 110 kM Oombire, yem Benmocunenuct. OmpenennTe CKOPOCTh
BEJIOCUIIENCTA, €CIU U3BECTHO, YTO OH HPHOBLT B IMyHKT B Ha 5,5 uaca mo3xe
aBToMoOmmmcTa. OTBET JaifTe B KM/4.

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAECMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemute cucremy ypaBHeHuUi

y+cosx=0,

(5+/cosx —1)(5y —3)=0.

B mpaBmisHO# TpeyronsHol mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

peopa: AB=6+/3, SC=10. Haiigure yroi, oOOpa30BaHHBIM INIOCKOCTBIO
OCHOBaHMA U npsiMmoit AM , rne M — Touka nepecedeHus meauan rpanu SBC .

Pemure HEPABCHCTBO

7)(2 _ 2
log; ((7_'r2 —5)(7_"2+16 —1)) + log5¥> logs (7 2t —1) .
7 +16 -1

B tpeyronenuke ABC AB=13, BC=9, CA=11. Touka D nexur Ha nOpsIMoil
BC Tak, uro BD:DC=1:9. OkxpyXHOCTH, BIHUCAHHBIE B KaXIbli U3
TpeyronibHuUKoB ADC u ADB, xacatorca cTopoHbl AD B Toukax E u F.
Haiinure nuny orpeska EF .

Haiigute Bce 3HAueHWUs «@, OPH  KOKAOM M3 KOTOPBIX  (PyHKIHS
2 2
f(x)=x"—|x—a”|—5x umeer Ooyiee IByX TOYECK IKCTPEMyMa.

Iepen xaxaeiM u3 yucen 6, 7, ..., 10 u 12, 13, ..., 18 npou3BoIBHEIM 00pa3zoMm
CTaBSIT 3HAK IUIIOC MJIM MHHYC, ITOCJIE YeTO K KaKAOMY U3 00pa30BaBILINXCS YHCEI
mepBoro Habopa NPHUOABIAIOT KakKAOe U3 00Pa30BaBIIMXCS YHCEN BTOPOTO
HaOopa, a 3aTreM Bce 35 MOIY4YEeHHBIX pPEe3yJbTaTOB CKIaAbIBalOT. Kakyio
HaVMEHBIIYI0 10 MOJYNIO M KAaKyl0 HAWOOJBIIYI0 CyMMYy MOXKHO IOIYYHTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HP{C He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 125

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKymnaeT IIBETOYHbIE TOPIIKU 110 ONToBOMH IeHe 140 py6meit 3a mTyky.

Toprosas Hanenka coctasisieT 30%. Kaxoe HaubGomblliee 4ylcIO TaKUX TOPIIKOB
MOYKHO KYIHTh B 9TOM Marasuse Ha 1100 pyouneit?

Ha PUCYHKE XHPHBIMU TOYKaMH IIOKa3aHa I€Ha cepe6pa Ha MOMCHT 3aKpbITUA

OMpIKEeBBIX TOPrOB BO Bce paboume muHM ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPU30HTAIM YKa3bIBAIOTCS YMCIIA MeCAIa, TI0 BEPTUKAIM — IICHA YHIIUH cepedpa
B nomrapax CIIA. JIis HariasqHOCTH KMPHBIE TOYKH HA PUCYHKE COCIMHCHBI
nuHueH. OmpenenuTe MO PUCYHKY HaWOONBIIyIO IeHy cepebpa Ha MOMEHT
3aKpPBITHS TOPTOB B yKa3aHHbIH mepuo (B moiutapax CIHIA 3a yHimo).

16,7
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16,1 T/ /N7
1591/ \ N/

15,7
15,5
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ansaps 2008 2.

18-5x
Haiinure KopeHb ypaBHEHUS (%) =128.
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B tpeyronsauxke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTensHOH GupMe HY)HO mprHodpectd 70 KyOOMEeTpoB EHOOETOHA Y OJJHOTO
U3 TPEX MOCTaBIIUKOB. CKOIBKO pyOiIeii MpuAeTCs 3aIIaTUTh 33 CaMylo JICIIEBYIO
MOKYTIKY ¢ ocTaBKoi? L[eHbI 1 yCIIOBHS TOCTaBKH MPUBEICHEI B TAOIHIIE.

Ilena nenoberoHa CronmMocTh JlommoTHUTE TbHBIE
[TocTaBmuk y 3 .
(pyOneiiza 1 ») | moctaBku (py0ieit) YCIIOBHS

A 2850 4900
IIpu 3aka3ze Ha cymMmy

b 3000 5900 6ompmie 150 000 py6ueit
JIOCTaBKa 0eCIuIaTHO

3

B 2380 3900 Ipu 3akaze 6osee 75 Mm

JIOCTaBKa 0eCIUIaTHO

Haifnmure muomians TpeyrojbHUKA, H300pa)KeH-

HOrO Ha KJeT4aTtoil Oymare ¢ pasMepoM KICTKH 1cm
lcmx 1em (cMm. pucyHok). OTBeT naiTe B
KBaJpaTHBIX CAaHTHUMETpax. \
\\
\

Haiiure 3HaueHUE BBIPAKEHHUS 33tlogs 10

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA /
/1 ‘\
y=fx) / i \\
P T 7 | M
/o 1./ I
/ 5 0/ ! -
_},Kl X x
//
/
V4

IpsiMoyronbHbIid  mapayieNenuies OMHMCaH A,

0KoJI0 cepsl panuyca 5. Halinure ero o0bem.

B

Jnst omHOTO M3 HpeNpHUATHH-MOHOIOIKMCTOB 3aBUCHMMOCTh 00BEMa CIlpoca Ha
MPOAYKITHIO ¢ (SIWHHUI] B MECSIT) OT €€ IIeHBI p (THIC. py0.) 3amaercss HopMyIIou:
q=160-10p . Onpenenure MaKCHMaNbHBIIl yPOBEHb IIEHBL p (B ThIC. py0.), IpH
KOTOPOM 3HauCHHUE BBIPYUKH NPEATIPUSITHUS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MEHEe
550 THIC. PYO.
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Haiinure nHauGonbluee 3HaueHne ¢(yHkuuum y=4tgx—4x+7—-9 Ha oTpeske
T
4’ 4

W3 nyHkTa A B MyHKT B, paccTosiHuE MEXIy KOTOpbIMH 60 KM, OJTHOBPEMEHHO
BBICXQJIM MOTOUMKJIMCT M BEJIOCHUNETUCT. M3BECTHO, UTO 3a 4ac MOTOIMKIUCT
npoe3kaer Ha 50 kM Oompmie, gem BenmocunenaucT. Ompenenure CKOPOCTh
BEJIOCUIICIUCTA, €CIIH MU3BECTHO, YTO OH MPHUOBUT B IMyHKT B Ha 5 4acoB TO3kKe
Mortonukinucta. OTBET JaiiTe B KM/4.

Yactn 2

Jlna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonwv3yiime OnanK
omeemog Ne 2. 3anuwume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3amMeMm
nOIHOE 000CHOGAHHOE PeulenUe U ONGem.

Pemute cucremy ypaBHEeHuUi
y+sinx=0,

(2+/sinx —1)(2y + 5)=0.

B npasunbHo#t TpeyronpHoU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI

pebdpa: AB=243 , SC=25. Havigure yroa, o0Opa30BaHHBIA IIOCKOCTHIO
OCHOBaHMSA U IpssMoit AM ,tae M — Touka nepecedeHus MeauaH rpanu SBC .

Pemure HEPABCHCTBO

,xz _ 2
logs((7_"2 —5)(7_”2+ e —1))+log572—165> logs (74_"2 —3) .
7

X"+ _1

B tpeyronbuuke ABC AB=7, BC=3, CA=5. Touka D nexur Ha npsmoi BC
TaK, uT0 BD:DC=2:7. OKpy>XHOCTHU, BIUCAHHBIE B KAXKABII U3 TPEYTrOJbHUKOB
ADC wn ADB, xacatorcsi ctopobl AD B Toukax E u F. Haliaure mmmny
orpeska EF .

Haiinute Bce 3HaYeHWs @, NPU KOKIOM M3  KOTOPBIX  (YHKLHS
2 2
f(x)=x"—4|x—a" |- 6x umeeT XOTs OBl OIHY TOYKY MAaKCHMyMa.

Iepen kaxnapiM w3 umcen 4, 5, ..., 8 u 14, 15, ..., 20 npou3BOJEHEIM 00pa3oM
CTaBAT 3HAK IUTIOC MU MUHYC, TTOCIIE YeT0 K KaKIOMY U3 00pa30BaBIINXCS YHCEI
nmepBoro Habopa MPHUOABIAIOT KaKAOe U3 00Pa30BABIIMXCS YHCEN BTOPOTO
Habopa, a 3areM Bce 35 TMONYYCHHBIX pE3YyIbTaTOB CKJIAABIBAIOT. Kakyio
HAaMMCHBIIYIO IO MOAYJIIO U KaKyIO HaI/I60J'H)H_IyIO CyMMY MOXHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 126

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKynaeT I[IBETOYHBIC TOPIIKH 10 onToBoi eHe 100 pyOineit 3a mTyKky.
ToproBas HareHka cocraBisieT 25%. Kakoe HanbOombIee 4iciao TaKUX TOPIIKOB
MOJKHO KYIHTh B 3TOM Marasune Ha 900 pyomneit?

Ha pucyHKke >KUpHBIMH TOYKaMH [OKa3aHa IIcHA cepeOdpa Ha MOMEHT 3aKpBITHS
OMpIKEeBBIX TOPrOB BO Bce paboume auHu ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPHU30HTAIIN YKa3bIBAIOTCS YHCIIa MECHIa, [0 BEPTUKAIN — [IeHa YHIIMU cepelpa
B nomrapax CIHIA. JIis HarjsiTHOCTH KHPHBIE TOYKH HA PUCYHKE COCIHHCHBI
nuHueH. OmpenenuTe MO0 PUCYHKY, Kakoro 4YHcia IeHa cepedpa Ha MOMEHT
3aKpBITHSA TOPTOB ObITa HANOOJIBIIIEH.

16,7
16,5

\
16,3 T \
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15,7
15,5
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ansapwv 2008 e.

20-x
Haiingute xopeHp ypaBHEeHUs (%j =16.

B tpeyromsauke ABC yron C pasen 90°, AB =30, AC =24. Haiiaure sin 4.




EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 .

CrpoutenbHO# pupme HYKHO mpruodpectu 60 KyOOMETPOB CTPOUTEIBHOTO Opyca
y OIHOTO U3 TpeX MocTaBUIMKOB. CKOIbKO pyOieit mpuaeTcs 3allaTUTh 3a CaMylo
JICHIEBYIO TIOKYIKY C JOCTaBKOi? LIeHBl M yCIOBHMS IOCTaBKM HPHBEACHHI B

MATEMATWIKA, 11 knacc. 126-2/3

TabmuIe.
S (s P— HeHel Opyca s CronmocTb 5 JlononHUTEIbHBIE
(py6neiiza 1 M) | moctaBku (pybieit) YCIIOBUSL
A 3600 9800
[1pu 3aka3ze Ha cymMMy
b 4400 7800 6omeie 150 000 py6ureit
JlocTaBKa OecIuIaTHO
IIpu 3akasze Ha cymmy
B 3700 7800 6onbme 200 000 pyOuneit
JIOCTaBKa OeCIIaTHO

Haifnure miomane TpeyroapHAKA, H300paKEHHOTO

Ha KierdaToii Oymare c

lem x 1 em

(CM.  pHUCYHOK).

KBaJIpAaTHBIX CAHTUMECTpaAx.

pasMepoM  KJIETKH
OTBer palite B

1 cm

. 3+logs 5
HaiinuTe 3HaueHue BeIpakeHus 37 0237,

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPDBZ.HHE He J0onmyCcKaeTrcst

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeJeHHas B Touke c aOcuuccod x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

|
y=f(x) /
//"\\ /
/ \ 1 // 5
— N %[0
p— T T
=1
-9 — S
. Dy
TIpAMOYroNbHbIH  Mapaje/ienunes  OMMcaH 4
okoJio cepsl paauyca 4. Haiinure ero oobem. L C:
A o
B

Jnst omHOTO M3 HpeNNpHATHH-MOHOIOIMCTOB 3aBUCHMOCTh 00BEMa CIipoca Ha
NPOAYKUHUIO ¢ (EAMHUII B MECSII) OT ee IeHbl p (ThIC. py0.) 3amaeTcst GopMyIIon:
q=160-10p . Onpenenure MaKCHMAaIBHBII YPOBEHb IIEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAu€HHE BBIPYUKH MIPEANPUATHS 3a MECSI ¥ =g - p COCTABUT HE MEHEE
550 TsIC. pYO.

Halinure nHammenbpmee 3HadeHue QyHkmun y=13tgx—13x+4 Ha oTpe3ke

o
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U3 myHkTa A B MyHKT B, paccTOSHHE MEXIy KOTOPHIMH 50 KM, OXHOBPEMEHHO

BBIEXAJIH AaBTOMOOMIIMCT M BEJIOCHUIIEIUCT. M3BECTHO, YTO 3a 4aCc aBTOMOOMIIMCT
mpoe3kaer Ha 80 kM Oombmie, yeMm BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCUIENCTa, €CIM M3BECTHO, YTO OH MpPUOBUT B IyHKT B Ha 2 4Yaca INO3kKe
aBToMoOuaucTa. OTBET JaiTe B KM/4.

Yacts 2

/na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omeemog Ne 2. 3anuwiume cHauana HoOMep 6bINOIHAEMO20 3A0AHUA, A 3ameM
noJiHoe 060CHOBAHHOE peuleHue U OmEem.

Pemure cucremy ypaBHeHUI

y—cosx=0,

(5+/cosx —1)(2y —4)=0.

B npaBunbHOl TpeyronsHoi nupamuae SABC ¢ ocHoBaHueM ABC H3BECTHBI

pebpa: AB=12\/3, SC=13. Haiizure yroi, o0Opa30BaHHBIN ILIOCKOCTHIO
OCHOBaHMSA U npssmMoit AM , tne M — Touka nepecedeHus Meaua rpasu SBC .

Peuute HepaBeHCTBO

_xZ _ 2
log, ((7”‘2 —5)(7"‘2+ o _ l)j + logzu> log, (73’)‘2 —3) .
7 +16 _1

_xz

B tpeyronbuuke ABC AB=14, BC=6, CA=9. Touka D nexur Ha npsimoii BC
Tak, 4T0 BD:DC=1:9. OxpyXHOCTH, BINUCAHHBIC B KAXIBIH U3 TPEYTOIHHUKOB
ADC wn ADB, xacatorcsi ctoponbl AD B Toukax E u F. Haiinute mimny
orpeska EF .

Haiiqure Bce 3HaueHWsT @, T0PH KOKIOM W3  KOTOPBIX  (YHKIUS
2 2
f(x)=x"—|x—a”|—3x uMmeer XOTs OBl OJJHY TOUKY MaKCUMyMa.

Iepen xaxmeiM u3 gucen 6, 7, ..., 10 u 14, 15, ..., 20 npou3BOIBHBEIM 00pazoM
CTaBSIT 3HAK IUTIOC HJIM MHHYC, ITOCJIE YeT0 K KaXIOMY U3 00pa30BaBLINXCS YHCEI
mepBoro Habopa NPHUOABIAIOT KaKAOE W3 00PA30BABIIMXCS YHCEN BTOPOTO
HaOopa, a 3areM Bce 35 MOIYYEeHHBIX pE3yJbTaTOB CKIaAbIBalOT. Kakyio
HaMCHBIIYIO IO MOAYJIIO W KaKyIO HaI/I6OJ'IBHIyIO CyMMY MOXHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 127

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKkymnaeT IIBETOYHbIC TOPIIKH 10 onToBoil nene 100 pybinei 3a mryky.

Toprosas HaneHnka cocraBisieT 30%. Kakoe HanOoubliee YMCIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToOM MarazuHe Ha 1100 pyOGueii?

Ha pucyHke >KMpHBIMH TOYKaMH IOKa3aHa IleHA cepebpa Ha MOMEHT 3aKpBITHA
OMpXKEeBBIX TOProB BO Bce paboume nuHM ¢ 9 mo 22 sguBaps 2008 roma. Ilo
TOPU30HTANIN YKa3bIBAIOTCS UHCIIA MECAIA, 0 BEPTHKAIN — LIEHa YHI[HU cepedpa
B gomrapax CIIA. J[ns HariasqHOCTH XKMPHBIE TOYKM HA PUCYHKE COCIMHEHBI
nuHued. Ompenenure MmO PHCYHKY HAUMEHBIIYIO IIeHy cepebpa Ha MOMEHT
3aKpBITUS TOPTOB B yKa3aHHbIHN nepuon (B gomnapax CILHA 3a yHiuo).

16,7
16,5

\
16,3 | \

16,177/ /N7
159 1/ \ \"/

15,7
15,5

9 10 11 14 15 16 17 18 21 22
aneaps 2008 2.

17-5x
1
Haitgute xopeHs ypaBHEHUS (gj =27.
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B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiiaute sin 4.

CrpoutenbHO# GupMe HyKHO mpruodpectd 60 KyOOMETPOB CTPOUTEIBHOTO Opyca
y OIHOTO U3 TPeX MOCTaBIIMKOB. CKOJBKO pyOiel mpuaeTcs 3aIUIaTHTh 33 CaMyTo
JIEMIEBYI0 TOKYNKY C JocTaBKOH? LleHBI W yCIOBHS OCTaBKH IPHUBEACHHI B

TabmIe.
S (S P— L[eHaV Opyca X CTOMMOCTb } JononHutensHbIE
(pyOueit 3a 1 M) | nocraBku (pyoiei) YCIIOBHSI
A 3900 10400
ITpu 3aka3e Ha cymmy
b 4100 8400 6onpmie 150 000 pyGireit
JIOCTaBKa OecIIaTHO
IIpu 3aka3ze Ha cymmy
B 4000 8400 6onbuie 200 000 pyGueit
J0CcTaBKa OeCIlIaTHO
Haiinute mmomanbr TpeyrojbHHKA, H300pa- lem
JKCHHOTO Ha KJICTYaToi Oymare ¢ pazMepoM
kinetkn 1 cMm x 1 cm (cMm. pucynok). OtBeT /’
JlaiiTe B KBaJpaTHBIX CAHTUMETpPAX. i

N

Haiiure 3HaUEHUE BBIPAKEHHS 6+logr3

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IOpoBeleHHas B Touke ¢ abcuuccoil x,. Haiingute 3HaueHue mnpous-
BOJHON QyHKIIMK f(X) B TOUKE X;.

,,-\\ YA
) y
/ L\ /
/ EAN _’,/
/ AT _
[ x, \10] 1 x
| \
3
\
\

[IpssMOYroNBbHBIN  MapajuleNenunel ONUcaH
okoJio cepsl paguyca 3. Haiinure ero oobem.

B

Jis OmHOTO W3 MPEennpUATHI-MOHOTIONMCTOB 3aBUCHMOCTh O00BbeMa CIpoca Ha
MPOAYKIUIO ¢ (SIWHHUI] B MECSII) OT €€ eHBI p (THIC. py0.) 3amaercss HOpMyJIIOu:
q=160-10p . Onpenenure MaKCIMaNbHBIII yPOBEHb IEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAUYCHHUE BHIPYUYKH MPEANPHUSITUS 32 MECAI[ ¥ = ¢+ p COCTABHT HE MEHEe
550 TsIC. pYO.

Haiinute Hammenbpmiee 3HadeHne QyHkuuun p=10tgx—10x+7 Ha oOTpe3ke

o
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W3 nyHkta 4 B MyHKT B, pacCTOSHHE MEXIy KOTOpPHIMH 50 KM, OJZHOBPEMEHHO

BbIEXaTM MOTOLMKIMCT U BEIOCHIIEAUCT. M3BECTHO, YTO 3a 4aC MOTOLUKIHUCT
npoe3kaer Ha 30 kM Oomblie, ueMm BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCHIIEIUCTA, €CIIM U3BECTHO, YTO OH NPHOBUT B IMyHKT B Ha 1,5 yaca mozxe
MoTouukiucra. OTBeT JaiTe B KM/4.

Yacth 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime O6nank
omeemog Ne 2. 3anumiume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3ameMm
noIHOe 000CHOBANHOE Peulenue U OmeEem.

Pemure cucremy ypaBHeHUi

y —sinx=0,

(2+/sinx —=1)(6y + 5)=0.

B npasunbHoi#t TpeyronbHoW nupamuae SABC ¢ ocHoBanueM ABC W3BECTHBI

pebpa: AB=8J3, SC=10. Haiimure yron, 0Opa30BaHHBIM IUIOCKOCTBIO
OCHOBaHMSA U IpsMoit AM ,tae M — Touka nepecedeHus MeauaH rpanu SBC .

Pemure HepaBeHCTBO

—x2 _ 2
log, [(3**‘2 —7)(3*"2+16 —1))+10g232—7> 10g2(35”‘2 —5)
3~ x“+16 -1

B tpeyromsauke ABC AB=12, BC=6, CA=10. Touka D nexuT Ha NpsMOii
BC Ttak, uyto BD:DC=2:7. OKpYXHOCTH, BIHCaHHble B KaXIbIH U3
TpeyronbHukoB ADC u ADB, xacarorcs cTOpoHsl AD B Toukax E u F.
Haiingute nuny orpeska EF .

Haiiqure Bce 3HaYeHHMs @, T0PH KOKIOM H3  KOTOPBIX  (DYHKIUS
f (x)=x2— |x— a’ | —=7x uMeeT XOTs ObI OIHY TOUKY MaKCHMyMa.

Iepen kaxapM u3 uucen 4, 5, ..., 8 u 10, 11, ..., 20 npou3BOIBHEIM 00pa3oOM
CTaBAT 3HAK IUIIOC UM MUHYC, [TOCNIE Yero K KaXIOMy U3 00pa30BaBIIUXCS YUCENT
nepBoro Habopa MpUOABIAIOT Kaxaoe H3 O00pa30BaBLIMXCS YHUCEN BTOPOTO
HaOopa, a 3aTeM Bce 55 MOIy4eHHBIX pPe3yJNbTaTOB CKIaabelBaloT. Kakyro
HaMMEHBIIYI0 MO0 MOJYII0 M KaKyl0 HauOOJNBIIYI0 CyMMY MOXHO IOIY4HUTb B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 128

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBoil neHe 130 pyoOumeit 3a mTyKy.

R
Haiinure kopeHb ypaBHEHHS (gj =—.

Toprosas Harenka cocrasusier 20%. Kaxoe HanbombIee 4uciIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHKke >KMpHBIMH TOYKaMH IOKa3aHa IIeHa cepedpa Ha MOMEHT 3aKpBITHA
OWMp)KEeBBIX TOPTrOB BO Bce paboume muHM ¢ 9 mo 22 sguBaps 2008 roma. Ilo
TOPU30HTAIIN YKa3bIBAIOTCA YHCIIA MECAIA, 0 BEPTHKAIN — LIeHa YHI[HU cepedpa
B joutapax CIHA. Jlns HariasiHOCTU XKMPHBIE TOYKU HAa PUCYHKE COEIUHEHBI
nuHuell. OmpenenuTe MO PUCYHKY, KaKOro 4HcIa IieHa cepedpa Ha MOMEHT
3aKPBITUS TOPTOB OBLIA HAUMEHBIICH.
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B tpeyronshike ABC yron C pasert 90°, AB =30, AC =24 Haitmure sin A.

CrpoutensHo#t pupme Hy)HO TTproOpecTr 50 KyOOMETPOB CTPOUTEIHHOTO Opyca
Y OIHOTO M3 TpeX NocTaBUIMKOB. CKOJIBKO pyOJIeil MpHUAeTCs 3aIIaTHTh 32 CaMyto

JIENIEBYI0 TMOKYNKY C JocTaBKOW? LleHbl M ycClIOBUS NOCTaBKM NPUBEIEHBI B

TadIHIE.
TMocTaBuuK LleHau Opyca \ CroumocTb § JlommoTHUTEIbHBIE
(py6xeii 3a 1 M”) | moctaBku (pyOinei) YCIIOBHUS
A 4100 10700

[Tpu 3aka3e Ha CyMMy
b 4500 8700 6ompme 150 000 pyOeit
JIOCTaBKa 0eCIuIaTHO

[Tpu 3aka3ze Ha cymMMy

B 4200 8700 6ombme 200 000 pyOneit
JIOCTaBKa OecIIaTHO

1cm

Haifmure mmromans TpeyroibHUKA, H300pakeH- —
HOTO Ha KIeT4aTod Oymare ¢ pa3MepoM KIETKH

lecmx 1em (cMm. pucyHok). OtBer nadTe B

A N

KBaJIpaTHBIX CAHTUMETpaAXx.

Haiizure 3HaueHne Boipaxenns 3° 084,

© 2010 denepanbHas cayxba 1o Hag3opy B chepe 0bpasoBans 1 Hayku Poccuiickoit deneparmn
KOHI’IPDBZ.HHC He JonmycKaercst

Ha pucynke m3o0paxeHsl rpagux GyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke ¢ abcuuccoll x,. Haiinute 3naueHume mnpowus-

BOJIHOH GyHKIMHU f(X) B TOYKE X;.

y
|
|
I’ y=f(x)
/
‘xlo /I 1I 5 A -
! /0] 1 x
/—\\ : _2 —
/ N\ ! —
N | L —
[ i
/
D,

[IpsiMoyronpHbIl  Hapajsienenunes, ONUCaH A,
okoio cepel pamuyca 2,5. Haligure ero C‘
o0BeM. L

B

Jnst omHOTO M3 HpeNpHATHH-MOHOIIONMCTOB 3aBUCHMOCTh O00BEMa cIlpoca Ha
MPOLYKIHNIO ¢ (SIUHHUI] B MECSIT) OT ee IeHBI p (ThIC. py0.) 3amaercst popMyoit:

q=160-10p . Onpenenute MaKCUMaITLHBIA YPOBEHB IICHBI p (B THIC. pyO0.), IpH
KOTOPOM 3HA4YCHUE BBIPYUKU MPEIIPUSATHS 32 MECSII 7 =¢ - p COCTABUT HE MEHEe

550 TeIC. PYO.

Haiinure Hambonsmiee 3HaucHHMe (yHKIEE » =10tgx—10x+4 Ha oOTpeske

5
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W3 nyHkra A B MyHKT B, paccTosHHE MEXIy KOTOphIMH 50 KM, OJHOBPEMEHHO

BBIEXAJIM ABTOMOOWIUCT M BEJIOCHUIIEAUCT. V3BECTHO, UTO 3a 4ac aBTOMOOWIIUCT
npoepxaer Ha 40 kM Oonbiie, 4eM BenocurequctT. Omnpenenute CKOPOCTb
BEIIOCHIIEIUCTA, €CJIH W3BECTHO, YTO OH MPUOBUT B MyHKT B Ha 4 yaca mo3xe
apromooOunucra. OTBeT Aaiite B KM/Y.

Yactb 2

Jlna 3anucu pewenuii u omeemos Ha zadanus CI-C6 ucnonwv3yitme 61ank
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINONHAEMOZ0 3A0AHUA, 4 3AHEM
NnOJIHOE 0DOCHOBAHHOE peuleHue U OmEem.

Pemure cucremy ypaBHeHUI

y+cosx=0,

(2+/cosx —1)(7y - 6)=0.

B npaBunbHOl TpeyronsHoi nupamuae SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=203 , SC=29. Haiigure yroa, o0Opa30BaHHBIA IMJIOCKOCTHIO
OCHOBaHHS U IIPAMOH, IpOXo el uepes cepeaussl pedep A4S u BC.

Pemure HEPABCHCTBO

,xz _ 2
log; ((7 - 6)(7 9 l)j + log5¥> logs (7 = 5)
7 —-x“+9 _1

B tpeyronsnuke ABC AB=13, BC=2, CA=12. Touka D nexur Ha IOpAMOu
BC Tak, uro BD:DC=1:3. OKpyXHOCTH, BIHCaHHblE B KaXKAbI1 U3
TpeyronbHukoB ADC u ADB, xacarorca cropoHbl AD B Toukax E u F.
Haiinure nnuny otpeska EF .

Haiizute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (yHKIMA
f(x)=x* —2|x—a*| - 8x umeer X051 GbI OJHY TOUKY MAKCHMYMA.

Iepen xkaxapiM u3 ymcen 2, 3, ..., 6 u 10, 11, ..., 20 mpou3BOILHEIM 00pa3oM

CTaBAT 3HAK IUIFOC WIN MUHYC, ITOCJIC Y€TO K KAXKJIOMY U3 O6pa3OBaBHII/IXC$[ YUCCII
mepBoro Habopa NPHUOABIAIOT KaKAOE U3 00PAa30BAaBIIMXCS YHCENT BTOPOTO
HaOopa, a 3aTeM Bce 55 MOIy4YEeHHBIX pPEe3yJbTaTOB CKIaAbIBalOT. Kakyro
HAVMEHBIIYI0 MO0 MOJYII0O M KaKyl0 HAauOOJNBIIYI0 CyMMYy MOXHO IMOIY4HUTh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 129

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK IO OonToBOIl neHe 120 pyoOumeit 3a mTyKy.

Toprosas Harenka cocrasuser 15%. Kaxoe Hanbombiee 4mciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHke >KMpPHBIMH TOYKAaMH IIOKa3aHa IIEHAa 30JI0Ta HA MOMEHT 3aKpPBITHS
OMpIKEeBBIX TOProB BO Bce paboune auu ¢ 6 mo 19 wHos6ps 2008 roma. Ilo
TOPU30HTAIIN YKa3bIBAIOTCS YMCIIA MECSAIA, 110 BEPTUKAIN — [ICHA YHIIMH 30JI0Ta B
nomtapax CIIA. [Ing HarmsgHOCTH XUpPHBIE TOYKM Ha PUCYHKE COCAUHEHBI
muHuel. Onpenenure IO PUCYHKY HamOOJIBLIYIO IIEHY 30JI0Ta HAa MOMEHT
3aKpBITHSA TOPTOB B YKa3aHHHIH repuoy (B nomtapax CIIIA 3a yHIuio).

760

750
740 '/ \ e

730 !
720 ANV

710

700

6 7 10 11 12 13 14 17 18 19
Hos6pb 2008 2.

x-9
1 1
Haiinute xopeHb ypaBHEHHUS | — =,
e xopes ypasnennn (1~

B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpourensHoi pupme Hy)HO mpruodpectn 50 KyOOMETPOB CTPOHUTEIBHOTO Opyca
y OIHOTO U3 TpeX MocTaBUIMKOB. CKOIbKO pyOieit mpuaeTcs 3alIaTUTh 3a CaMylo
JICIIEBYI0 TMOKYNKY C JAocTaBkoH? LleHBl M yClOBHs JOCTaBKH IIPHUBEAEHBI B

TabmIe.
S (s — IleHav Opyca s CroumMocTh 5 JlomonmHUTEIHHEBIE
(pybneiiza 1 M) | nocraBku (pybieit) YCIIOBUSL

A 4100 10000
Ipu 3aka3e Ha cymMMy

b 4700 8000 6onpmie 150 000 py6Giei
JIOCTaBKa OecIIaTHO
IIpu 3aka3e Ha cymmy

B 4200 8000 6ombmie 200 000 pyOuneit
JI0CTaBKa 0ecIuIaTHO

Haiigute miomaap TpeyronsHUKA, H300paKEHHOTO

Ha KJIeTdaToil Oymare ¢ pa3sMepoM KICTKH lcm
lemx 1em (em. pucyHok). OtBer pmaiite B
KBaJpPaTHBIX CAHTUMETpaXx. //

HaiinuTe 3HaueHne BhIpaKEHUS 52+ logs3

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
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Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

Y
N y=f(x) [l
N ,//—-\
X
/ O\ \
/
/ - \0
/ _5 \\\ X
-3
D,
n : 4
PSAMOYTOJIBHBIN  MApaJUICIICIUIE  OMUCaH C:
okonio cdepbl paamyca 3,5. Haiigute ero ]
00BeM.
A C
B

Jis OmHOTO W3 MPEeNNnpUsTHI-MOHOTIONHMCTOB 3aBUCHMOCTh O00beMa CIpoca Ha
MPOAYKIUIO ¢ (SIWHHUI] B MECSII) OT €€ IeHBI p (THIC. py0.) 3amaercss HOpMyJIIou:
q=160-10p . Onpenenure MaKCIMaNIbHBIII yPOBEHb IEHBI p (B ThIC. py0.), IpH
KOTOPOM 3HAUYCHHUE BHIPYUYKH MPEATIPHUSITUSI 32 MECSAI] ¥ = ¢+ p COCTABHT HE MEHEe
550 TsIC. pyO.

Haiinure nHambombmiee 3HaueHwe ¢yHKmmu py=13tgx—13x+6 Ha oTpe3ke

5
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Karep B 11:00 BbIlen u3 nyHKkTa 4 B MYHKT B, pacHojOXeHHBIH B 15 kM oT A.

IIpo6biB B mynkte B 1 uwac 20 MHHYT, KaTep OTHpaBWICA Ha3aJd U BEpHYJICA
obpatHo B myHKT 4 B 15:00 Toro ke mus. Onpenenure (B KM/4) COOCTBEHHYIO
CKOPOCTb KaTepa, €CiIi U3BECTHO, YTO CKOPOCTh TCUCHUSI PEKH PaBHA 3 KM/4.

Yacts 2

/Mna 3anucu pewenuii u omeemos na zaoanus CI-C6 ucnonv3yiime oOnamx
omeemog Ne 2. 3anuwume cHAuana Homep GbINOIHAEMO20 3A0AHUA, A 3AmMeEM
noJinoe 060CHOGAHHOE PeuleHue U OmEem.

Pemmure cucremy ypaBHeHUI

y+sinx=0,

(3sinx —1)(6y +7)=0.

B mpaBuneHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB =83, SC=17. Haiigure yron, o0Opa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHSA U MIPAMOH, IIPOXOsIIel depes cepeaussl pedep A4S u BC.

Pemmmre HCEPaBCHCTBO

*X2 _ 2
log; ((7 - _ 6)(7 416 _ 1)) +log; 72—6> log; (7 22t _ 5) .
77X +16 -1

B tpeyronsnuke ABC AB=14, BC=8, CA=12. Touka D nexur Ha IOpAMoOu
BC Tak, uro BD:DC=2:3. OKpyXHOCTH, BIHCAHHBIE B KaXIbIA U3
TpeyronbHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiinure nuny otpeska EF .

Haiinute Bce 3HaYeHWs @, INPU KOKIOM M3  KOTOPBIX  (YHKLHS
2 2
f(x)=x"—-2|x—a"|—6x umeeT XOTs OBl OIHY TOYKY MaKCHMyMa.

Iepen xaxmpiM u3 gucen 6, 7, ..., 10 u 11, 12, ..., 19 npou3BOIBHEIM 00pa3zoM
CTaBAT 3HAK IUIFOC WJIN MUHYC, ITOCJIC Y€TO K KAXKIAOMY U3 06pa3OBaBIHI/IXCSI HHUCCII
mepBoro Habopa NPHUOABIAIOT KakKAOE U3 0OPAa30BABIIMXCS YHCEN BTOPOTO
HaOopa, a 3areM Bce 45 MOIy4eHHBIX pEe3yJbTaTOB CKIaaeBaloT. Kakyio
HAVMEHBIIYI0 10 MOJYNIO M KAaKyl0 HAuOOJBIIYI0 CyMMY MOXHO IOIYYHTHh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 130

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
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Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

1 x-12
Haiinute kopeHbs ypaBHEHUs (Ej =

Terpans ctout 20 py6uneil. Kakoe Hanbonblee 4HCIO TaKUX TETpajed MOXKHO

Oynet kynuth Ha 550 pyOieit mocne noHmwkeHus neHs! Ha 20%?

Ha PUCYHKE XHMPHBIMU TOYKAMH II0Ka3aHa Ii€Ha 30JI0Ta Ha MOMCHT 3aKpbITHA

OMpIKEeBBIX TOProB BO Bce paboune auu ¢ 6 mo 19 Hos6ps 2008 roma. ITo
TOPHU30HTANIN YKA3bIBAIOTCS YUCIIA MECSIIa, TI0 BEPTHKAIH — [[CHA YHITHH 30JI0Ta B
nomnapax CIHIA. Jnsg HarjsimHOCTH JKHPHBIC TOYKH HA PUCYHKE COCIUHCHBI
nuHued. OrmpenennTe IO PHCYHKY, KaKOro 9YHCiIa IIeHa 30JI0Ta Ha MOMEHT
3aKpBITHSA TOPTOB ObITa HANOOJTBIIIEH.

760

750
740 ‘/ \ 'S
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha prcynke msobpaxensl rpaduk ¢ymxumn y=f(x) u KacarenbHas K 9TOMy
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

Y
CrpoutensHo# pupMe Hy)HO ipuodpectu 60 KyOOMETpPOB CTPOUTENBHOTO Opyca.
VY Heé ecTh Tpu nocraBumka. CKOIbKO pyOJedl MpUaeTcsl 3alulaTUTh 32 CaMylo
JIEHIEBYI0 TOKYNKY C JOocTaBKOW? LleHsl M ycClIOBHS IOCTaBKM NPUBEIEHBI B
Ta0nuIIe. o e = i x, 1 4%
eHa opyca TOUMOCTB OTTOJTHUTEITLHEIC } >
Hocrasipmk (py6reii 3a 1 m°) | nocrasku (py6ueii) YCIIOBHS : 0 1 A
A 4300 10200 - \ | | 2
IIpu 3aka3e Ha cymmy e I A~
=f(x
b 4500 8200 6ombrre 150 000 pybieit y=f) \\ : / e
JIOCTaBKa GECIUIATHO \ | -5
ITpm 3axaze Ha cymmy : / A
B 4400 8200 Gombe 200 000 py6ueii \\ | f
JIOCTaBKa OecIIaTHo ~
pd
p
Haiinute IJIOINAb TpEyTOJIbHUKA, Dy
n300paKEHHOTO Ha KIeTJyaTod Oymare ¢ 1em N A
[IpsiMOyronbpHbBI  Mmapajulelenunes ONMCaH <11 C
Pa3MCEPOM KIICTHH I'em > 1 em (om. pucynox). 0K0JI0 cepsl pamuyca 2. Hafinure ero o6beMm. '
OtBer AanTe B KBaAPATHBIX CAHTUMCTpPAX. \
N\

Jns omHOTO M3 MPEeIUpPUSITHI-MOHOIIOIMCTOB 3aBUCHMOCTh 00BEMa CIIpoca Ha
OPOAYKIUIO ¢ (€IMHUI B MECSII) OT €€ LeHbl p (THIC. py0.) 3amaercss HopMyIoun:
q=160—10p . Onpenenure MaKCHMAIBHBIH YPOBEHb IIEHBI p (B THIC. py0.), IpU
KOTOPOM 3Ha4eHHE BHIPYUYKH MPEIIPHUATHS 32 MECSII ¥ =¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.

. 3+logz 11
Haiiaure 3HaueHye BhIpasKeHus 37 083"

Haiignte nHamGonbmiee 3Hauenue ¢QyHkimum y=4x-2tgx—7+9 Ha oOTpeske

ol

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Mortopnas noaka B 11:00 Beima u3 myHKTa 4 B IMyHKT B, PacIoIOXKECHHBIN B

15 xm ot A4. Ilpo6eB B mmyHKTEe B | 9ac 15 MuHYT, ToJKa OTIPaBHUIACH HA3al M
BepHyJIack B MyHKT 4 B 16:00 Toro xe musa. Onpenenute (B KM/4) COOCTBEHHYIO
CKOPOCTb JIOJIKH, €CJIM U3BECTHO, YTO CKOPOCTb TEYEHHsI PEKH paBHA 3 KM/4.

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemmure cucremy ypaBHeHUI

y+cosx=0,

(5+/cosx —1)(5y +6)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

pebpa: AB=4/3, SC=5. Haiinure yrou, 00pa3oBaHHBIN TIOCKOCTHIO OCHOBAHHUS
1 TIPSIMOM, TIPOXOIAIIEH depe3 cepenunsl pedep AS u BC.

Pemure HEPABCHCTBO

*X2 _ 2
logs ((3‘*2 - 5)(3_"2+16 - 1)) +log;s 32—5> log; (37_x2 - 1) .
37 +16 -1

B tpeyronbauke ABC AB=10, BC=5, CA=6. Touka D nexut Ha npsimoit BC
Tak, yto BD:DC=1:2. OKpyKXHOCTH, BITUCAHHBIC B KaXJIbI M3 TPEYTrOJIHHUKOB
ADC wu ADB, kacawTtcs cropoHbl AD B Toukax E u F. Haiinure anuny
oTpe3ka EF .

Haiiqure BCce 3HaueHHMsT @, T0[PH KOKIOM H3  KOTOPBIX  (DYHKIUS
f(x)=x*—| x—a* |- 9x uMeeT X0Ts 6Bl OJHY TOUKY MAKCHMyMa.

Iepen xaxapim u3 ymcen 4, 5, ..., 8 u 11, 12, ..., 19 npousBoabHBIM 00pa3zoMm
CTaBAT 3HAK IUIIOC MM MUHYC, ITOCJIE Yer0 K KaXIOMY M3 00pa30BaBIIMXCS YUCET
mepBoro Habopa NPHUOABIAIOT KakKAOe U3 00Pa30BaBIIMXCS YHCET BTOPOTO
HaOopa, a 3areM Bce 45 MOIy4eHHBIX pe3yJNbTaTOB CKIaAbIBalOT. Kakyio
HaWMEHbBLIYIO 10 MOJYJII0 M KaKyl0 HauOOJbLIYI0 CyMMY MOXKHO ITIOJYYHTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HP{C He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 131

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
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Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

1 x-15 1
Haiingute kopeHp ypaBHEHUs (Ej =—,

Tetrpanp crout 20 pyOneii. Kakoe HanOonbpliee YUCIO TaKAX TETPajeid MOXKHO

Oyznet kymuth Ha 550 pyOieit mocne moHmKeHus 1eHbl Ha 25%?

Ha PUCYHKE XHUPHBIMU TOYKaAMH IIOKas3aHa II€HAa 30JI0Ta Ha MOMCHT 3aKpbITHUA

OUpXKEBBIX TOProB BO Bce paboune aHM ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPHU30HTANIN YKA3bIBAIOTCS YUCIIA MECSIIa, TI0 BEPTHKAIH — [[CHA YHIIUH 30JI0Ta B
nomnapax CILA. [Ing HarmsgHOCTH KUpPHBIE TOYKM Ha PUCYHKE COEAWHEHBI
nuHuel. OmnpefenuTe MO PHCYHKY HAMMEHBIIYIO LEHY 30JI0Ta HA MOMEHT
3aKpBITHS TOPTOB B YKa3aHHBIH riepuof (B noyapax CIIA 3a yHImio).
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutensHo# GpupMme Hy)HO ipuodpectu 50 KyOOMETPOB CTPOHUTENBHOTO Opyca.
VY Heé ecth Tpu nocraBmuka. CKOJBKO pyOiel mpuieTcs 3alUIaTHTh 3a CaMylo
JICIIeBYI0 HOKYNKY C JocTaBKOH? LleHBI M yCHOBHS JOCTaBKH IPHUBEACHBI B

TabIuUIIe.
IoctaBmuk HCHE}‘ Opyca \ CtoumMocThb § JlononHuTenbHbIe
(pybneii3za 1 M) | mocTaBku (pyOueit) YCIIOBHSI
A 4200 10100
IIpu 3aka3ze Ha cymmy
b 4400 8100 6onpmie 150 000 pyOGuneit
JI0CTaBKa 0eCcIuIaTHO
ITpu 3aka3e Ha cymmy
B 4300 8100 6omsie 200 000 py6eit
JIOCTaBKa 0eCcIuIaTHO

Haiinure IJIOINAIb TpEyTOJIbHHUKA,

n300paKEHHOTO Ha KJIeT4aTod Oymare c 1lem
pa3mepoM KIeTKH 1 cM X 1 ¢M (CM. pUCYHOK).
Ortser gaiiTe B KBaJpaTHBIX CAHTUMETPAX. o
N\
/

. 2+log, 4
Haiiaure 3HaueHue BhIpaskeHus 7°F %877,

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
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Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

7
4
/
xl 4
I / »>
\ IiO 1/ 6 X
\ )
L/
\ = ) 1 Y5
\ ' q
\‘
\\
\ // N\
\ /
\ /[
Dy

[IpsvoyronbHbIl  mapamienenunen  omucan Ax C,
okono cdepbl paamyca 1,5. Haiigure ero
00BeEM. a

B

Jns omHOTO W3 MPEenupUATHI-MOHOIIOIMCTOB 3aBUCHMOCTh 00BeMa CIIpoca Ha
OPOAYKUUIO ¢ (€OUHUI B MECSII) OT €€ LeHbl p (THIC. py0.) 3amaercss HOpMyIIoun:
q=160—10p . Onpenenure MaKCHMAIBHBIN YPOBEHb IIEHBI p (B THIC. py0.), IpU
KOTOPOM 3Ha4eHHE BBIPYUYKH MPEIIPHUSATHS 32 MECSII ¥ =¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.

Hafinure Hammenbpmee 3HaueHue (yHkmumm y=2tgx—4x+7—10 Ha OTpe3ke

o
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Baiinapka B 10:00 BbInuIa U3 myHKTa 4 B MMyHKT B, pacnojoXeHHbIH B 15 kM OT A4.

[Ipo6biB B myHKTe B 45 MuHyT, Oaiijapka OTmpaBHiach Ha3al U BEPHYJIACh B
nyHKT A B 16:00 Toro sxe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaiiiapku, €cJIM N3BECTHO, YTO CKOPOCTh TEUCHHS PEKH PaBHA 3 KM/d.

Yactp 2

/na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omeemog Ne 2. 3anuwiume cHauana HoOMep 6bINOIHAEMO20 3A0AHUA, A 3ameM
noJiHoe 060CHOBAHHOE peuleHue U OmEem.

Pemnte cucremy ypaBHEeHuUi

y+sinx=0,

(4sinx —1)(5y — 4)=0.

B npaBuibHON TpeyroibHoil nupamune SABC ¢ ocnoBanuemM ABC u3BECTHBI

peopa: AB=30/3, SC=34. Haiizure yroa, oOOpa30BaHHBIM IUIOCKOCTBIO
OCHOBaHHSA H IIPSAMOH, IIPOXOAIIeH yepes cepenuHsl pedep A4S u BC.

Pernre HepaBeHCTBO
,xz _ 2
log, ((7 - _ 5)(7 4 _ 1)) +log, #> log, (73_)‘2 - 4) .
7% +4 -1

B tpeyronsuuke ABC AB=15, BC=7, CA=9. Touka D nexuTt Ha npsiMmoii BC
TaK, yto BD:DC=2:3. OKpYy>KHOCTH, BIIUCAHHBIE B KXl U3 TPEYTrOJIHHUKOB
ADC un ADB, xacatorcsi cTopoHsl AD B Toukax E u F. Haiigure muHy
oTpeska EF.

Haiiqure BCce 3HaueHHWsT @, T0PH KOKIOM H3  KOTOPBIX  (YHKIUS
f(x) =x*—| x—a’ | -5x uMeer X0Ts Gbl O/IHY TOYKY MAKCHMYMa.

Ilepen kaxmpM U3 gucen 2, 3, ..., 6 u 11, 12, ..., 19 npou3BoJEHEIM 00pazoM
CTaBAT 3HAK IUIIOC WM MUHYC, ITOCIIE YeT0 K KaXIOMY M3 00pa30BaBIIMXCS YUCET
mepBoro Habopa NPHUOABIAIOT KaKAOE U3 00PAa30BAaBIIMXCS YHCEN BTOPOTO
Habopa, a 3areM Bce 45 MOIy4eHHBIX pPE3yJNbTaTOB CKIaAbIBaOT. Kakyio
HaMCHBIIYIO IO MOAYJIIO U KaKyIO HaI/I60J'H)HIyIO CyMMY MOXHO TIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 132

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpane crout 40 py6ueit. Kakoe HamOobIee YHCIO TaKUX TETPAACH MOXKHO

Oyner kynuth Ha 450 pyO6uieii mociie nmoHwKeHus 1eHs! Ha 15%7?

Ha pucyHke >KUpHBIMH TOYKaMM IIOKa3aHa I[eHA 30JI0Ta HA MOMEHT 3aKpBITHS
OUpXKEeBBIX TOProB BO Bce paboume auHM ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCS YUCIIA MECSIa, 0 BEPTUKAIH — [[EHa YHI[UH 30JI0Ta B
jqomnapax CIHA. JIng HarmasiqHOCTH >KHPHBIE TOUKM HA PUCYHKE COEAWHEHBI
nuHued. Ompenenure Mo PHCYHKY, KAaKOro 4YHMCIa IIEHa 300Ta Ha MOMEHT
3aKpBITUS TOPTOB ObLIa HAUMEHBILEH.

760

750

0 N\ .
730 /
720 AN
710
700

6 7 10 11 12 13 14 17 18 19
HoA6pL 2008 2.

x-17
Haiinure kopeHb ypaBHEHUS (%j :%.

B tpeyronsauxke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpourensHoil pupMe Hyx)HO nprodpecty 60 KyOOMETPOB CTPOUTENBHOTO Opyca. Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
VY Heé ecTh Tpu nocraBmuka. CKOJIBKO pyOiel mpuiercst 3alUlaTUTh 3a CaMylo rpaduky, npoBeneHHas B Touke ¢ abcuuccoil x,. Haiinute 3Hauenue npous-
JICUIEBYI0 TIOKYNKY C JOCTaBKOi? LleHBl M yCIOBHSA JOCTaBKM HPHBEACHHI B BOAHOM GyHKIMK f(X) B TOUKE X,.
tabuune.

0 Lena 6pyca CTOMMOCTB JlomomHUTEIHHEBIE y A
OCTaBIIIK (py6ueii 3a 1 m°) | AocTaBku (pyOueii) YCIIOBUS 1
A 4200 9500 T~ 5
[pu 3akase Ha CyMMy / \ /
b 4700 7500 6omnbare 150 000 pyGneit / \
J0CTaBKa OecIIaTHO / 1 /
I1pu 3aka3e Ha cyMMy \ X, o
B 4300 7500 6ounpiie 200 000 py6Giei i 0l 1 / 2 “x
JlocTaBKa OecIUIaTHO \ | e
\ i/
|
y=fx) \ !
| 6

Haifqure muomans TpeyroiabHHKA, H300pa)ceH- 1 em \ I -

HOTO Ha KJeTdaToil Oymare ¢ pa3MepoM KIETKH \ | V NG
lecm x 1em (om. pucynok). Otser jmalite B i/
KBaJPaTHBIX CaHTHIMETpax. \\ L

OcHoBaHUEM IpsIMOI IIPU3MBI SIBJIIETCSL

NPSIMOYTOJIBHBIM TPEYroJbHUK C Kateramu 10 m 7.

4 .
BokoBele pebpa paBHbl —. Haiigure o00beM
T

LUJIMHAPA, OMTUCAHHOTO OKOJIO 3TOM IPU3MBI.

Haiiure 3HaueHUE BBIPAKEHUS g2+loge2

B10 | [ns ogHOTO M3 TPENNPUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O00BeMa cIIpoca Ha
MPOAYKUUIO ¢ (€IUHUI B MECSII) OT €€ LeHbl p (THIC. py0.) 3amaercss GopMyIIou:
q=160—-10p . Onpenennte MaKCUMaIBLHBIN YPOBEHB IICHBI p (B THIC. pyO0.), IpH
KOTOPOM 3Ha4€HHE BHIPYUYKH MPEIIPHUSITHS 32 MECSII] 7 = ¢ - p COCTAaBUT HE MEHee
550 TsIC. pyYO.

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KDHI/IPOBHHHC He JonmycKaercst
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Haiinure HamMmeHbee 3HadeHue QyHKuU y=14tgx —28x+ 77 —6 Ha OTpe3ke

o

Baiinapka B 10:00 BbInwia U3 myHkTa 4 B MyHKT B, pacrnoioxeHHbIX B 15 kM oT 4.
IIpo6sIB B myHkTe B 1 9ac 20 MuHYT, Oaligapka OTIpaBUiIach Ha3aa U BEPHYJIAch B
nyHKT 4 B 18:00 Toro xe mus. Ompenenure (B KM/4) COOCTBEHHYIO CKOPOCTh
OaifTapku, €CITM U3BECTHO, YTO CKOPOCTh TEUSHHSI PEKH paBHa 3 KM/d.

Yactb 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime oOnaunk
omeemog Ne 2. 3anuwume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3AmMeEM
noiHoe 060CHOBAHHOE peuieHue U OmEem.

Pemnte cucremy ypaBHEeHuUi
y—cosx=0,

(4Jcosx —1)(7y +4)=0.

B npaBuibHOl TpeyronsHoi nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebdpa: AB=53 , SC=13. Haiigure yron, o0oOpa30BaHHBIA IIOCKOCTHIO
OCHOBaHHS U IIPAMOH, IpoXo el uepes cepeaussl pedep A4S u BC.

Pemure HEPABCHCTBO

,xz _ 2
log, ((7 d —4)(7_’“2“6 —1)) + 10g272—4> log, (76_"2 —3) .
7—x +16 -1

B tpeyronsuuke ABC AB=9, BC=4, CA=6. Touka D nexut Ha npsamoil BC
Tak, uto BD:DC=3:4. OKpy>XHOCTH, BIIUCAHHbIE B KaXJbIi U3 TPEYyTrOJbHUKOB
ADC un ADB, xacatorca ctopoHsl AD B Toukax E wu F. Haiigure nnuny
oTpeska EF.

Haiinzute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (pyHKIMA
f(x)=x*=3|x—a*|-5x uMeer X0Ts GBI OHY TOUKY MAKCHMYMA.

Iepen kaxmpM U3 gucen 3, 4, ..., 9 u 11, 12, ..., 19 npou3BoIbHEIM 00pa3oM
CTaBSIT 3HAK ILTIOC WJIK MUHYC, ITOCTIE YeT0 K KaXIOMy U3 00pa30BaBIIHXCS YUCEI
mepBoro Habopa MPHOABIAIOT KaKAOe U3 00Pa30BABIIMXCS YHCEN BTOPOTO
Habopa, a 3aTteM Bce 63 TOIYYCHHBIX pe3ysbTaTa CKJIAIbIBAIOT. Kakyro
HAaNMEHBIIYIO 10 MOJYJI0 W KaKyl0 HaWOOJBIIYI0 CyMMY MOXXHO TOJYYHTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 133

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

1 3x-12 1
Haiingure kopeHbs ypaBHEHUS (gj =,

Tetrpanp crout 30 pyOnei. Kakoe HanOoblIee YUCIO TaKAX TETPAJCH MOXKHO

Oyzaet kymuth Ha 550 pyOuneit mocne moHmKeHus 1eHbl Ha 15%7?

Ha PUCYHKE KUPHBIMU TOYKAMH IMOKa3aHa 1E€Ha aJTFOMUHUA Ha MOMCHT 3aKPbITUA

Oup>keBbIX TOProB BOo Bce paboume auu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAJIM YKa3bIBAIOTCS YWCIA MECANA, 110 BEPTHKAIM — IIGHAa TOHHEI
amomunns B poiutapax CIHIA. J{ns HarisiTHOCTH SKMPHBIE TOYKH Ha PHUCYHKE
COeJIMHEHBI JIMHUEH. OrnpenesuTe 1o puCyHKY HaHOOJIBIIYIO LIEHY aJIOMHHUS Ha
MOMEHT 3aKpBITHS TOPrOB B yKa3zaHHbIH nepuo/ (B noyutapax CIIA 3a ToHHY).

3350
3270

3190
3110 [ A\

3030 \ \
2950 e
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 2.
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B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpourensHoil pupmMe Hyx)HO nprodpectu 50 KyOOMETpOB CTPOUTENEHOTO Opyca.
VY He€ ectb Tpu moctaBiuka. CKOIbKO pyOieil mpuiercs 3alIaTHTh 32 CaMylo
JEHIEBYI0 TIOKYNKY C JOCTaBKOi? LIeHBI M yCIOBHSA IOCTaBKHM HPHBEACHHI B

TabmIe.
S (s P— L[eHa“ Opyca \ CroumocTb § JlononHuTenbHbIE
(pyGneii3a 1 M) | mocraBku (py0uieit) yCIIOBHS
A 4100 10200
ITpu 3aka3e Ha cyMMy
b 4700 8200 6onbmie 150 000 py6Gieit
JIOCTaBKa OecCIUIaTHO
IIpu 3axa3e Ha cymmy
B 4200 8200 6ombure 200 000 pyouneit
JIOCTaBKa OECIIATHO

Haifmure muomans TpeyrojbHUKA, H300pa)KeH-
HOTO Ha KJeT4aTroil Oymare ¢ pasMepoM KIETKH

lcm x 1em (cMm. pucyHok). OTBeT naiTe B

KBaJIpaTHBIX CAHTUMETpax.

HaiiguTe 3HaueHne BbIpaKEeHUSA

1cm

32 +1logs 7

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim

KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

3

< 4R
Do

OcHoBaHUEM IpsIMOi IIPU3MBI SIBJIIETCSL

HOpSIMOYTONBHBI TPEYroIbHUK C KaTeTaMH 6 u 4.

2 .
BokoBele pebpa paBHel —. Haifmure o0beM
T

LUJIMH/IPA, OMMCAHHOI'O OKOJIO 3TOM IPU3MBI.

B10 | s omHOro M3 MPEANPUSATHII-MOHOIOIUCTOB 3aBHCHMOCTh 00beMa crpoca Ha
MPOAYKIUIO ¢ (SIWHUI] B MECSIT) OT €€ LeHBl p (THIC. py0.) 3amaercss HopMyIIou:
q=160-10p . Onpenenure MaKCUMaNbHBIIl yPOBEHb IIEHBI p (B ThIC. py0.), IpU
KOTOPOM 3Ha4€HHUE BBIPYUYKHU MPEIIPUATHS 32 MECSIL ¥ =¢ - p COCTaBUT HE MEHEe
550 TbIC. PYO.

Haiinure namMenbiiee 3HadeHune ¢yHkumn y=12tgx—12x—-37+6 Ha oTpe3ke

4l
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Karep B 10:00 BbIlen u3 nyHKTa 4 B MYHKT B, pacHojOXeHHBIH B 15 kM oT A.
IIpo6biB B myHkTe B 1 yac 15 MuHYT, Katep OTHpaBWICS Ha3al M BEpHYJCS B
nyHKT A B 14:00 Toro sxe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTBH
KaTepa, €CIM U3BECTHO, YTO CKOPOCTh TEUCHUSI PEKH paBHA 1 KM/4.

Yacth 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep GbINONHAEMOZ0 3A0AHUA, 4 3AmeM
HOJIHOE 0DOCHO6AHHOE peutenue u omeem.

Pemmre cucremy ypaBHeHUI
y+sinx=0,

(4/sinx —1)(2y +3)=0.

B npaBunbHOl TpeyronsHoi nupamuae SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebpa: AB=24\3, SC=25. Haiinure yroi, oOpa30BaHHBIMA IIOCKOCTHIO
OCHOBaHHS U IIPAMOH, IpOXosIel uepes cepeaunsl pedep A4S u BC.

Pemmre HCEPaBCHCTBO

-x? _ 2
logs ((3_"2 —5)(3_x2+9 - 1)] + log5¥> log; (33_'”2 - 2) :
37 +9 -1

B tpeyronsuuke ABC AB=11, BC=4, CA=9. Touka D nexut Ha npsimoii BC
Tak, 4T0 BD:DC=1:6. OKpyXHOCTH, BIUCAHHBIC B KAXIBIH U3 TPEYTOIHHUKOB
ADC wu ADB, xacatorcsi cTopoHsl AD B Toukax E u F. Haiigutre miuHy
orpeska EF.

Haiiqure Bce 3HaueHMs @, TMpU KaKIOM M3  KOTOPBIX  (YHKIUS
f(x) =x*—| x—a’ | -11x uMeer xoTs GbI OHY TOUKY MAKCHMYMA.

Ilepen kaxmpiM w3 ywcen aByx HabopoB 1, 2,..., 7 wm 11, 12,..., 19
TIPON3BOJIbBHBIM o6pa30M CTaBAT 3HAK IIIOC UM MUHYC. ITocne sToro k KaXXaomy
u3 00pa3oBaBIIMXCA YHCEN TMEpBOro Habopa NPHOABIAIOT Kaxgoe U3
00pa30BaBIIKNXCS YUCET BTOPOro Habopa, a 3aTeM Bce 63 MOTyUeHHBIX pe3ysbTaTa
cknanbBaoT. Kakyro HaMMEHBIIYIO II0 MOAYJIIO M KaKyl0 HAaUOOJNBIIYIO CyMMY
MOKHO TIOJIYyYUTH B urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 134

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

1 2x-8 1
Haiinure kopeHb ypaBHEHHUS (EJ =—.

Tetrpanp crout 30 pyOneit. Kakoe HanOonbpliee 4UCIO TaKUX TETPAIEH MOXKHO

Oynet kynuth Ha 750 py0ieii mocie noHmKeHNs IeHs! Ha 15%?

Ha PUCYHKC XUPHBIMU TOYKAMHU IIOKa3aHa IICHA aJITIOMHUHHA Ha MOMCHT 3aKPbITHUA

OMpIKEeBBIX TOProB BO Bce pabouwme M ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIN YKAa3bIBAIOTCA YHUCIIA MecCAla, IO BEPTHKAIM — II€Ha TOHHBI
amomuHus B noiapax CHIA. [Ins HarnisgHOCTH JKMpPHBIE TOYKH HA PUCYHKE
coeMHEHHI TMHNeH. OnpefenuTe 1Mo puCyHKY, KaKoro 4rcia [IeHa aJIOMUHHS Ha
MOMEHT 3aKpBITHS TOPTOB OblIa HAaHOOJIBIIEH.

3350

3270
3190
31104 A\
3030 A\ \
2950 >
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 2.
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B tpeyronmsauke ABC yron C pasen 90°, AB =30, AC =24 . Haiigure sin 4. Ha pucynke usobpaxenst rpadux dynxumu y = f(x) M KacaTenbHas K TOMy
rpaduky, IpoBeleHHas B Touke c abcuuccoll x,. Halinute 3HaueHHe
Hpou3BOAHON GyHKIMHU f(X) B TOUKE X;.

YA
CrpoutensHo# pupMe Hy)HO iprodpectu 60 KyOOMETPOB CTPOUTENBHOTO Opyca. \
VY He€ ecth Tpu nocraBmuka. CKOJNBKO pyOiel MpHAeTcs 3alUIaTHTh 332 CaMylo L y=fx)
JIEMIEBYI0 TIOKYNIKY C AocTaBkoW? L[eHBI W yCIIOBHSI JOCTaBKH TPUBEICHBI B \
TabIuUIIe. 2~‘\
TMoctasmuk I_[eHau Opyca . CroumMocTth } JlononmHUTENBEHBIE —_ 1
(pyOneiiza 1 M) | nocraBku (pybieit) YCIIOBHS \
A 3900 10000 N\ % 2 .
IIpu 3axa3ze Ha cymMmy -1 0 X
b 4400 8000 6ombme 150 000 pyOueit
JIOCTaBKa OecIIaTHO
IMpu 3aka3e Ha cymmy A%
B 4000 8000 6omeire 200 000 py6ureit \ \
JlocTaBKa OecIuiaTHO
-4

Haiinure mnomans TpeyroibHHUKA, HU300pa- . H
A Has Tpey > P 1 cu OcHOBaHUEM npsIMOi NPHU3MEI SIBIIICTCS (0
JKEHHOTO Ha KJIETYaToW Oymare ¢ pasmepom )

NPSMOYTOJIbHBI TPEYTrOJAbHUK C Kareramu 1 u 7.
kinetku 1 cm x 1 cMm (cMm. pucynok). OTBeT pAMOY pey

o 4 .
JlaiiTe B KBaJpaTHBIX CAHTUMETpPAX. p BokoBele pebpa paBHel —. Haiigure o00BeM '
T ]
// \ LUJIMH/IPA, OMCAHHOT'O OKOJIO 3TOM IPU3MBI. -=="" _,"_'_'—‘
A \

B10 | [ns omHOTO W3 MPEANPUSTHII-MOHOIIOJMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
NPOAYKLHIO ¢ (€IMHMIL B MECSI) OT €€ LIeHbl p (ThIC. py0. 3amaeTcs (popMyIoii:
Haiinure 3Hauenue Boipaennst 3° 0% 7 q=160-10p . Onpenenurte MakCUMabHbI YPOBEHb LIEHBI p (B THIC. py0.), IpH
KOTOPOM 3Ha4YeHHE BBIPYYKH MPENPHATHS 32 MECAIl 7 =¢ - p COCTABUT HE MEHee
550 TsIC. pYO.

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI’IPDBZ.HHE He JonmycKaercst
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Haiinure HamMmenbliee 3HadeHue GyHKIMH y=8tgx—8x—27+6 Ha OTpe3ke

4l

Baiinapka B 9:00 BbIlIUTa U3 MYHKTa A B IyHKT B, pacHoJIOKEHHBINH B 15 kM oT 4.

[IpoOrB B myHKTEe B 45 MuHYT, Oaiimapka oTmpaBmiachk Ha3al M BEpHYJACH
B yHKT 4 B 16:00 Toro >xe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Oalimapku, eciy U3BECTHO, UYTO CKOPOCTh TEUCHNUS PEKH paBHA | KM/d.

Yacts 2

Jlna 3anucu pewenuii u omeemoé na zadanus CI-C6 ucnonwv3yitme 6aank
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINONHAEMOZ0 3A0AHUA, 4 3aAHEM
NnOJIHOE 0DOCHOBAHHOE PeuleHue U OmEem.

Pemure cucremy ypaBHeHUI

y—cosx=0,

(3v/cosx —=1)(3y —4)=0.

B mpaBmisHO# TpeyronpHON mupamuae SABC ¢ ocHoBanueM ABC W3BECTHEI

peopa: AB=15/3 , SC=17. Haiigute yroa, oOpa30BaHHBIH IUIOCKOCTBIO
OCHOBaHHSA U MIPSIMOH, TPOXOIIeH yepes cepenuHsl pedep A4S u BC.

Pemure HEPABCHCTBO

,Xz _ 2
logs ((7 - —3)(7_”2“6 —1))+log5¥> logs (77_)‘2 —1) .
7% +16 -1

B tpeyromsauke ABC AB=9, BC=5, CA=8. Touka D nexur Ha npsamoit BC
Tak, 4T0 BD:DC=3:7. OKpyXHOCTH, BIUCAHHbIC B KaXIbIH U3 TPEYTrOIbHUKOB
ADC u ADB, xacatorcsi cTopoHsl AD B Toukax E u F. Haiigure miuHy
oTpe3ka EF.

Haiimure Bce 3HaueHHMss @, T0PH KaKIOM K3  KOTOPBIX  (YHKIUS
F(x)=x? =2| x—a*|-10x uMeer x0T Gbl OJIHY TOUKY MAKCHMYMa.

Iepen kaxapiM u3 uucen 14, 15, ..., 20 u 4, 5, ..., 8 IPOU3BOJIBLHEIM 00pa3oOM
CTaBAT 3HAK IUTIOC MM MUHYC, TIOCJIE YeT0 OT KaXJ0ro 3 00pa30BaBLINXCS YHCEI
MepBOro Habopa OTHUMAIOT KaXa10e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 35 MOyYeHHBIX Pe3yJbTaToB CKIaAbIBatoT. Kakyro HaUMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HaHOOJIBIIYI0 CyMMY MOXHO ITOJy4UTb B UTOre?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 135

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom Ha 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHAs
Odecamuunasn 0pods. Omeem cnedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUs, HAYUHAA C nepeoll knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWMUmME 6 OMOeNbHOIU Klemouke &
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasuyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

s
Haiinure xopeHs ypaBHEHUS [Ej =—.

Terpans crout 40 py6ueil. Kakoe HanbonbIee 4MCIO TaKUX TETpajed MOXKHO

Oynet kynuth Ha 450 pyOieit mocne noHmwkeHus neHs! Ha 10%?

Ha PUCYHKE KUPHBIMU TOYKAMH IMOKa3aHa 1E€Ha aJlFIOMUHUA Ha MOMEHT 3aKPbITUA

OMpIKEeBBIX TOProB BO Bce pabouwme auu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU3OHTAIM YKAa3bIBAIOTCA 4YHCIAa MeCsla, 10 BEPTHKAIHM — IIeHa TOHHBI
amomunus B noitapax CIHA. J{ns HarisqHOCTH JKHpHBIE TOYKHA HA PHUCYHKE
coeanHeHH JInHAel. OnpenennuTe Mo pUCYHKY HaMMEHBITYIO LIEHY aTIOMHHHUS Ha
MOMEHT 3aKpBITHS TOPTOB B yKa3zaHHbIN nepuos (B moyutapax CIIA 3a ToHHY).
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha prcynke msobpaxensl rpaduk ¢ymxumn y=f(x) n KacarenbHas K 9TOMy
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

Yy
CrpoutensHo# pupMme Hy)HO iprodpectu 40 KyOOMETPOB CTPOUTENBHOTO Opyca. — N\
VY Heé ecth Tpm nocraBmuka. CKOJBKO pyOiel mpHuieTcs 3alUIaTHTh 3a CaMylo y=fx) \ \
JIEHIeBYI0 TMOKYNKY C JOcTaBKOW? LleHbl W ycClIOBHS IOCTaBKM NPUBEIEHBI B \
Tabuie. 1
Iocrapmuk Ilena 6pyca \ CTOMMOCTbD JlommoTHUTE TbHBIC \Jfo 1
(pyOneiiza 1 M°) | nocTaBkH (pyOueit) YCIIOBHSI 0 \\| X
A 4000 10000 !
IIpu 3akase Ha cymmy \
b 4200 8000 6ompme 150 000 pyOGueit
JOCTaBKa OeCIIaTHO 3 N\
ITpu 3akaze Ha cymmy N
B 4100 8000 6onpme 200 000 pyOueit ~
JIoCTaBKa 0eCIuIaTHO \

OcHoBaHuEM npsiMoi TIPU3MBI SIBJISCTCS
Haiigure miomans TPEyroibHHUKa, W300paXEHHOTO Ha HOpSMOYTOJNBHBIA TPEYrONbHUK C KaTtetamMu 9 u 7.
KJIeT9aToil Oymare ¢ pasMepoM KiIeTku 1 cMm x 1 cm (cm. 6

b Bokossie eOpa aBHbl —. Halimure o00BeM
prcyHOK). OTBET AaiiTe B KBAIPATHBIX CAHTUMETPAX. peopa p T

OUIIMHAPA, OMUCAHHOT'O OKOJIO 3TOH IIPU3MBI.

1cm

B10 | [ns omHOTO W3 MPEANPUSTHII-MOHOIOIUCTOB 3aBHCHMOCTh 00BeMa crpoca Ha
MPOAYKITUIO ¢ (EIWHUI] B MECSII) OT €€ IeHBl p (THIC. py0.) 3amaercss HopMyIoun:
q=160-10p . Onpenenure MaKCUMaNIbHBIII yPOBEHb IIEHBl p (B ThIC. py0.), IpU
KOTOPOM 3Ha4Y€HHUE BBIPYUYKHU MPEANPUATHS 32 MECSL ¥ =¢ - p COCTaBUT HE MEHee

550 TsIC. pYO.
Haiiure 3HaueHUE BHIPAKEHHS p3+logr 7

Haiimure HaumOonpmee 3HadeHHWEe OGYHKOHH y=4tgx—4x+7—8 Ha OTpeske
T
4> 4

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst
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Jloakxa B 9:00 BbImIa U3 MyHKTa A B MYHKT B, pacmnoyioxeHHbIH B 15 kM OT A.

[Ipo6bIB B myHkTe B 2 yaca, J0JKa OTIpPaBWIach Ha3ad M BEpHYJIach B MyHKT A
B 19:00 toro xe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTB JIOAKH, €CIIH
M3BECTHO, YTO CKOPOCTh TEUCHUS PEKH paBHA 1 KM/4.

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemure cucremy ypaBHeHUI

y+sinx=0,

(4sinx —1)(5y —3)=0.

B npaBunsHOl TpeyronsHoi nupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebdpa: AB=83 , SC=10. Haitnute yroi, o0Opa30BaHHBI IUIOCKOCTHIO
OCHOBaHHS U IIPAMOH, Ipoxo el uepes cepeaunsl pebep A4S u BC.

Pemvre HepaBeHCTBO

,xz _ 2
logz((7_x2 —5)(7‘)‘2+16 —1))+10g2¥> log2(75_x2 —4) .
7 -x“+16 _1

B tpeyronsauke ABC AB=15, BC=7, CA=9. Touka D nexwur Ha npsiMoii BC,
npuaeM BD:DC=5:7. OKpyXHOCTH, BIHCAHHbIE B KX M3 TPEYTOJIHHUKOB
ADC wu ADB, xacatorcsi cTopoHsl AD B Toukax E wu F. Haiigure mmHy
oTpe3ka EF.

Haiigute Bce 3HAYeHWUs «, OPH  KKAOM M3 KOTOPBIX  (yHKIHS
2 2
f(x)=x"—|x—a” |- 9x umeer OoJiee NBYX TOUECK IKCTPEMyMa.

Iepen xaxaeiM u3 umncen 14, 15, ..., 20 u 6, 7, ..., 10 npou3BoIBHBEIM 00pazoM
CTaBAT 3HAK ILTIOC MM MUHYC, [IOCJIE YeTro OT KaXI0To U3 00pa30BaBIIUXCS YUCET
HepBOro Habopa OTHUMAIOT KaXJ0€ U3 00pa30BaBIIMXCS YHCEN BTOPOro Habopa,
a 3aTeM Bce 35 MOy4eHHBIX Pe3yJbTaToB CKIaAbIBatoT. Kakylo HaUMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HaHOOJIBIIYI0 CyMMY MOXKHO HOIYyYUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 136

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpans croutr 40 py6nei. Kakoe Hanbomnblee YUCIO TaKUX TETPAIeH MOKHO

Oyner KynuTbh Ha 650 pyO6uieii mocie noHwKeHus 1eHs! Ha 20%?

Ha PUCYHKC X XUPHBIMU TOYKAMHU IIOKa3aHa IICHA aJITIOMHUHHA Ha MOMCHT 3aKPbITHA

OMpIKeBBIX TOProB BO Bce pabouwme auu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCA YHUCJIA MecCsla, IO BEPTHKAIM — II€Ha TOHHBI
amomuHus B noiapax CHIA. [Inst HarnmsgHOCTH JKMpPHBIE TOYKH HA PUCYHKE
COEMHEHBI JInHUEH. OnpenenuTe N0 pUCYHKY, KaKoro Yuciia LieHa allOMUHMS Ha
MOMEHT 3aKpPBITHS TOPTOB ObIJIa HANMEHBIIICH.

3350

3270
3190
31101/ +—t\
3030 A\ \
2950 >
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 e.

2x-14
1 1
B3 | Haiinure KopeHb YpaBHEHHS | — =—.
e sopens ypasnens (1] = 1

B tpeyronsauxke ABC yron C pasen 90°, AB =30, AC =24. Haiiaute sin 4.
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CrpourensHoi (hupme HyxHO nprodpectu 70 KyOOMeTpoB eHOOETOHA Y OJJHOTO Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
13 Tpex NocTaBHIMKOB. CKONBKO pyOiiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIEBYIO

rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
MOKYIIKY C 10cTaBKOW? LIeHBI M YCIIOBHS 10CTaBKHU NPUBEJCHBI B TAOIHIIE.

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .
ITocraBmuk Iena nenoderona CromnmocTh JIOTOTHUTEIbHBIC YCITOBHUS YA
H (py6ueii 3a 1 M°) | mocraBku (py6uei) Y \

A 2850 4300
IIpu 3aka3e Ha cymMMy

b 3100 5300 6ombme 150 000 pyOneit
JIOCTaBKa OeCIuIaTHO

3

B 2880 3300 [Ipu 3akaze 6osnee 75 M

JIOCTaBKa OeCILIaTHO

Ry

3
Haifmure 1wiomans  TpeyronbHHKa, H300pa- )
JKCHHOTO Ha Kierdatod Oymare ¢ pa3sMepoMm = N
kietkd 1 cMm x 1 cm (cM. pucyHok). OTBer naiTe p, \ N
B KBA/IPaTHBIX CAHTHMETPaXx. /
[

OcHOBaHUEM HpHMOﬁ IIPU3MBbI SABJIACTCA

MPSIMOYTOJILHBIA TPEYTONBHUK C KareraMd 9 u 9.
4
T

BokoBele pebpa paBHBI Haiimure o0BemM

. 2+log; 5
HaiinuTe 3HaueHHe BRIpaKeHHs 7 0577,

qUWJIMHApa, OITMCAHHOI'O0 OKOJIO 3TOM IIPU3MBI.

B10 | [lns omHOTO W3 TPEANPUSTHII-MOHOIIOJMCTOB 3aBHCHMOCTh 00BeMa crpoca Ha

MPOAYKIUIO ¢ (SIWHHUI] B MECSII) OT €€ IeHBI p (THIC. py0.) 3amaercss HopMyJIou:
q=160-10p . Onpenenure MaKCHMaNIBHBII yPOBEHb IIEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHUE BHIPYUYKH MPEANPHUSITUS 32 MECSAIl ¥ = ¢+ p COCTABHT HE MEHEe
550 TsIC. pYO.

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst
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Haiinure nanGonpmee 3HaueHune ¢ynkmum y=20tg x —20x+57 —3 Ha oTpeske
7
4’ 4

Karep B 10:00 BbIlIen u3 myHKTa 4 B MYHKT B, pacHoOJOXEeHHBIH B 15 kM oOT A.
IIpoOeiB B myHKTEe B 4 waca, karep OTHpaBUJICA Ha3aJ] U BepHYJICA B IMyHKT A
B 18:00 Toro ke qus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTb KaTepa, €Ciiu
U3BECTHO, YTO CKOPOCTh TEYEHHs PEKH paBHa 2 KM/4.

Yacts 2

Hna 3anucu pewenuit u omeemoe na 3adanus CI-C6 ucnonv3yiime 61ank
omeemog Ne 2. 3anuwiume cuauana HOMep 6LINOIHAEMOZ0 3A0AHUA, A 3ameMm
RnOJIHOE 0DOCHOBAHHOE peuenue u omeem.

Pemure cucremy ypaBHeHUNI

y+cosx=0,

(2+Jcosx — 1)(4y —2)=0.

B mpaBuieHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB =103, SC=26. Haiimure yroi, 0Opa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHSA U IIPSAMOH, TPOXOAIIeH depes cepeauHsl pedep A4S u BC.

Pemnte HEepaBeHCTBO

-x? _ 2
log, ((7 - —3)(7 416 —1))+log272—3> log2(77 - —2) .
7 +16 -1

B tpeyroneuuke ABC AB=13, BC=7, CA=11. Touka D nexur Ha NpAMOM
BC Tak, uto BD:DC=1:7. OKpyXHOCTH, BIHCaHHbIE B KaXAbli U3
tpeyronbHukoB ADC u ADB, kacaiorcs ctopoHsl AD B toukax E u F.
Haiinure nuny otpeska EF .

Haifmure Bce 3HaueHHMs @, TpPH KaXIOM W3  KOTOPHIX  (YHKIHSA
f(x)=x*—2|x—a’ |- 8x umMeer Gonee ABYX TOYCK IKCTPEMYMaA.

Iepen kaxmpM w3 gucen 10, 11, ..., 20 u 4, 5, ..., 8 IPOU3BOJEHEIM 00pa3oOM
CTaBAT 3HAK IUIIOC MK MHUHYC, TIOCIIE Y€r0 OT KaXKI0r0 M3 00Pa30BaBIIMXCS YMCEI
MEPBOTO Ha0Opa OTHUMAIOT KaXJ10e U3 00pa30BaBIIMXCS YKCET BTOPOTo Habopa,
a 3aTeM BCE 55 MOJIyYEHHBIX PE3yJIbTaTOB CKJIaapIBat0T. Kakyro HAMMEHBIIYIO 110
MOJIYIIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOYKHO HOJyYHUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HP{C He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 137

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

1 x-19 1
Haiinure kopeHb ypaBHEHHS (g] =—.

Terpane crout 20 py6ueit. Kakoe HamOonbIee YHCIO TaKUX TETPAACH MOXKHO

Oynet kynuth Ha 350 pyOieii mocie noHmKeHus neHsl Ha 10%?

Ha pucyHke XMpHBIMM TOYKaMHU II0Ka3aHa LICHA OJOBa HAa MOMEHT 3aKpbITHs

Oup>keBbIX TOProB Bo Bce paboune nuu ¢ 7 mo 20 cenradps 2007 roma. Ilo
TOPU30HTANIM YKA3bIBAIOTCS YKCIIAa MECSAIA, [0 BEPTHKAIN — II€Ha TOHHBI 0JI0BA B
nommapax CHIA. Jlns HarisgHOCTH SKUPHBIE TOYKHM HAa PHCYHKE COCAMHEHBI
nuHueit. Ompenenute 1O PHCYHKY HAauOONBIIYIO IIEHY OJOBa Ha MOMEHT
3aKpBITUS TOPrOB B yKa3aHHbIN nepuon (B gosuiapax CIIIA 3a ToHHY).

15400

15200

15000 { / A
14800\ -+ [

14600

14400

14200

7 10 11 12 13 14 17 18 19 20
cenmsabps 2007 2.

B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpourensHol (prpMe HyXHO IprodpecTd 79 KyOOMETpOB NEHOOETOHA Y OJJHOTO

13 Tpex NocTaBMIMKOB. CKOJIBKO pyOiiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIEBYIO
MOKYIIKY C 10CTaBKOW? LIeHBI M YCIIOBHS 1OCTaBKU NPUBECHBI B TAOIHIIE.

Lena neno6eToHa CroumMocThb JononHutenbHbie
ITocraBmuk . 3 .
(pyOmneii 3a 1 M) | moctaBku (pyOuieit) YCIOBUS
A 2750 4400
[pu 3aka3e Ha cymMmMy
b 2800 5400 6ombme 150 000 pyOneit
JIOCTaBKa OecIIaTHO
3
B 2780 3400 [Ipu 3akaze 6osee 80 M
JI0CTaBKa OeCcIIaTHO

Haifmure rturomans TpeyroipHHKa, W300pakeHHOTO Ha KIIETYaTOH Oymare c

pasmepom kietkn 1 cm x 1 cm (cM. pucyHok). OTBer paiite B KBaJIpaTHBIX
CaHTHMeETpax.

1cm

. 2+ logs 6
Haiinure 3Hadenue Bepaskenus 7- F 0870,

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI’IPDBZ.HHE He JonmycKaercst

OcHOBaHHEM HpHMOﬁ TIPHU3MbI SABJIACTCA

Ha pucynke m3o0paxensl rpaguk QyHKIHH y = f(X) W KacaTenbHas K 3TOMY

rpaduKy, MpoBeJeHHas B TOYKe C aOCIHUCCOH X, .
Ipou3BOAHON QyHKIMHU f(X) B TOUKE X, .

\ Y

\

Hatinute 3HadeHune

\
\
\

7,
N

ab—

NPSIMOYTOJIBHBIA TPEYrOJNbHUK C KaretaMu 7 W 3.

2 .
BokoBele pebpa paBHel —. Haiiante o00BeM
T

HUJIMHAPA, OIMCAHHOI'O OKOJIO 3TOM MIPpU3MBI.

Jns omHOTO M3 TMPEeNUpUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh 00BeMa cIIpoca Ha
OPOIYKIHUIO ¢ (SIUHHUI] B MECSII) OT e¢ eHbl p (ThIC. py0. 3amaercst GpopMyIioit:
qg=160—-10p . Onpenenute MaKCUMaJIbHBIA YPOBEHB IICHBI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHE BHIPYYKH MPEANPHSATH 32 MECSII ¥ = ¢ - p COCTaBUT HE MCHEE
550 TsIC. pYO.
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Haiinute HamMeHbllee 3HaucHMe GYHKOMH ~ y=5x—5tgx+4 Ha OTpes3ke

5

Baiinapka B 10:00 BbInuIa U3 MyHKTa 4 B MMyHKT B, pacnojoXeHHbIH B 15 kM OT A.
IIpoOsIB B myHkTe B 1 yac 20 MuHyT, Galigapka OTIIpaBUIAch Ha3a U BEPHYIach B
nyHKT A4 B 16:00 Toro sxe aus. Omnpenenute (B KM/4) COOCTBEHHYIO CKOPOCTH
GaiiiapKu, €cJIM N3BECTHO, YTO CKOPOCTh TEUECHHS PEKH PaBHA 2 KM/U.

Yactb 2

Jlna 3anucu pewenuii u omeemoé Ha zadanus CI-C6 ucnonwv3yitme o6aank
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINONHAEMOZ0 3A0AHUA, 4 3AMeEM
nOJIHOE 0DOCHOBAHHOE peuteHue U Omeem.

Pemmre cucremy ypaBHeHUH
y+sinx=0,

(2+/sinx —1)(4y +5)=0.

B mpaBuieHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI
pebpa: 4B =73, SC=25. Haiinure yroji, OOpa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHSA M MIPAMOH, IPOXOAIIeH yepes cepeaussl pedep A4S u BC.

Pemure HEPABCHCTBO

,xz _ 2
log, ((3_"2 - 5)(3_"2+ ’ —l)) + log232—5> 10g2(2<y'7_"2 - 4) .
37X +9 1

B tpeyromsanke ABC AB=12, BC=5, CA=10. Touka D neXuT Ha NPSIMOH
BC tak, uro BD:DC=4:9. OkxpyXHOCTH, BIHCAHHBIE B KaXIbIH U3
TpeyronbHukoB ADC u ADB, xacaiotcsa ctopoHsl AD B Toukax E u F.
Haiingute nuny otpeska EF .

f(x)= x> =3|x—d’ | — 7x umeeT Ootee MBYX TOYEK FKCTPEMyMa.

Haifmure Bce 3HaueHHWs @, TpPH KaXIOM W3 KOTOPHIX  (YHKIUSA

Iepen kaxapm u3 uucen 10, 11, ..., 20 u 2, 3, ..., 6 IPOU3BOJIBEHBIM 00pa3OM
CTaBAT 3HAK IUTIOC MM MUHYC, TIOCJIE YeT0 OT KaXJ0ro 3 00pa30BaBLINXCS YHCEI
MepBOro Habopa OTHUMAIOT KaXK10e U3 00pa30BaBIIMXCS YKHCET BTOPOro Habopa,
a 3aTeM Bce 55 MONYyYEHHBIX PE3y/bTaTOB CKIAAbIBalOT. Kakyro HaMMEHBUIYIO 110
MOJIYJIO ¥ KaKyr0 HaHOOIBUIYI0 CyMMY MOXKHO HOIYy4YUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 138

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetpanp crout 10 pyGneii. Kakoe Hanbompliee YUCIO TaKAX TETPajeid MOXKHO

Oyzner kymuth Ha 750 pyOneit mocne moHmkeHus 1eHsl Ha 10%7?

Ha PUCYHKE JKUPHBIMU TOYKAMH IIOKa3aHa II€Ha OJIOBa Ha MOMCHT 3aKpbITUA

Oup>keBbIX TOProB BO Bce paboune nuHU ¢ 7 mo 20 cenradps 2007 roma. Ilo
TOPU30HTANIM YKA3bIBAIOTCS YKCIIAa MECsAIa, 0 BEPTHKAIN — II€HAa TOHHBI 0JI0BA B
nomnapax CHIA. Jlnsg HarimsgHOCTH SKHPHBIE TOYKHM HAa PHUCYHKE COCAMHEHBI
nuHueil. OnpenenuTe MO PUCYHKY, KakOro 4Wcia I€Ha OJI0Ba Ha MOMEHT
3aKpPBITHS TOPTOB ObLIa HAMOOJIBIIIECH.

15400

15200

15000 // A
14800\ [
14600
14400
14200

7 10 11 12 13 14 17 18 19 20
cenmabps 2007 2.

20-2x
HaiinquTe kopeHbs ypaBHEHUS (7) =49.
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

rpaduKy, MNpoBeJeHHas B Touke c abcuuccod x,. Haiigute
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

3HA4YCHUC

YA /
CrpouTensHOH GupMe HY)HO mprodpecti 70 KyOOMETpoB NMEHOOETOHA Y OJJHOTO \\\\ i /
13 TpeX MOCTaBIIMKOB. CKOJNBKO pyOJel mpuaeTcs 3alUIaTUTh 3a CaMylo JEHIeBYI0 \ | /
MOKYTIKY ¢ gocTaBKoi? LIeHbI 1 yCIIOBHS TOCTABKH NPUBEICHBI B TAOIHIIE. y=f(x) \ |/
Hena CronmocTs JlononHUTEIbHEIE L |/
[TocraBumk|  meHobeToHa 6u1cii \
(py6ucii 3a 1 v) JoctaBku (pyOieit) yCIIOBUSA \ 17,
A 2650 5000 \ N
ITpu 3aKase HA CyMMy \ /4
b 3100 6000 6ombmre 150 000 pyb6uneit
JI0CTaBKa OECTLIATHO -5 | 1 -
B 2630 4000 Ipu 3akaze 6osee 75 M // 3'50 0l 1 x
JlocTaBKa OecIuIaTHO //
5

Haifnure 1uromags TpeyroibHHWKA, W300pak€HHOTO Ha KIeT4aTod Oymare c
pasmepoM KieTkH 1cMm X 1 cMm (cM. pucyHOK). OTBeT maliTe B KBaIpaTHBIX

CaHTHUMETpax.
1cu OcHOBaHHEM IPSMOM IPU3MBI SBJIAETCS IPAMO-
YTOJIBHBIA TPEYTONBHHUK ¢ KaTeTaMu 8 U 7. BokoBble
4 N
peopa paBHel —. Haligute o00BeM mUIMHAPA,
Vs
OMNMCAHHOI'O OKOJIO 3TOU IPU3MBI.
> loms § B10 | [ns ogHOro M3 mMpeanpUsTUI-MOHOMOIMCTOB 3aBUCHMOCTh O00BbeMa cIpoca Ha
Haiiaure 3HaueHue BoIpaskeHus 4° 0847

MPOAYKINIO ¢ (SIWHUI] B MECSIT) OT €€ LeHBl p (THIC. py0.) 3amaercss HopMyIIou:
q=160—-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb LIEHbI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHUE BBIPYUYKH MPEATIPUSITHUS 38 MECSI] = ¢ - p COCTABUT HE MEHEe
550 THIC. PYO.

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst
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Halinute wammeHbinee 3HaueHwe ¢yHknuun y=4x—-4tgx+17 Ha oTpeske
il
4

Jloakxa B 8:00 BbIIa M3 MyHKTa A4 B MYHKT B, pacnoyioxeHHbIH B 15 kM OT A.
[IpoOrIB B myHKTE B 2 Waca, 0JKa OTIPABHIACH Ha3al U BEPHYJACh B IIYHKT 4 B
20:00 Toro >xe mHs. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTH JIOJKH, €CITU
M3BECTHO, YTO CKOPOCTh TCUCHHS PEKH paBHA 2 KM/4.

Yacts 2

Hna 3anucu pewenuit u omeemosé na 3adanus CI-C6 ucnonv3yime 61ank
omeemos Ne 2. 3anuuwiume cuauana HOMeEpP 6LINOIHAECMOZ0 3A0AHUA, A 3ameM
noJIHOe 0D0CHOBAHHOE PeleHUe U OMEem.

Pemure cucremy ypaBHeHUMH

y+cosx=0,

(5+/cosx —1)(4y +5)=0.

B mpaBmisHO# TpeyronsHON mupamuae SABC ¢ ocHoBanueM ABC W3BECTHEI
peopa: AB=5\3, SC=13. Haiigure yroi, o0Opa30BaHHBI IIOCKOCTBHIO
OCHOBaHHUA U nipsiMor AM , rne M — Touka nepecedeHus meauan rpaau SBC .

Pemnte HepaBeHCTBO

-x2 _ 2
logz((7ﬂ62 —6)(7”‘2*9 —1))+10g272—6> 10g2(737x2 —5) .
7—x +9_1

B tpeyronbuuke ABC AB=15, BC=5, CA=12. Touka D nexuT Ha NpsMOi
BC Tak, uwro BD:DC=1:9. OxpyXHOCTH, BIHCAaHHBIE B KaXIbIH U3
tpeyronbHukoB ADC u ADB, kacawotcs ctopoHsl AD B Toukax E u F.
Haiingure nmunry otpeska EF .

f(x) =x’— |x— a’ | -7x mMeeT OoJiee IBYX TOUEK IKCTpEMyMa.

Iepen xaxasv u3 umcen 11, 12, ..., 19 u 6, 7, ..., 10 mpou3BonbHBIM 00pa3oM
CTaBAT 3HAK IUTIOC MJIM MUHYC, TIOCJIE YeT0 OT KaXJ0ro U3 00pa30BaBIINXCS YHCEI
MepBOro Habopa OTHUMAIOT KaXK10e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 45 MOy4eHHBIX Pe3yJbTaToB CKIaAbIBatoT. Kakylo HaUMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HaHOOJIBIIYIO0 CyMMY MOXHO IIOJy4UTb B UTOre?

Haiiiute Bce 3HaueHWss @, TPH KOKIOM M3  KOTOPBIX  (DYHKITHS

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 139

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpans ctout 30 py6Gneii. Kakoe HamOoublilee YMCIO TaKUX TETpajed MOMXKHO
OyneT kynuth Ha 550 py0ieii mocie noHmwKeHns neHs! Ha 20%?

Ha pucyHKe >KHpHBIMH TOYKAaMH IIOKa3aHa I[eHAa OJOBAa HAa MOMEHT 3aKpBITHA
OHUpXKEeBBIX TOProB Bo Bce paboume mHu ¢ 7 mo 20 centsOps 2007 roma. Ilo
TOPHU30HTAIIH YKa3bIBAIOTCS YHCIIa MECSIA, IT0 BEPTHKAIH — [I€Ha TOHHEI 0J0Ba B
nqomnapax CIHOA. Jlng HariasiqHOCTH >KHPHBIE TOYKHM HAa PHUCYHKE COEAWHEHBI
nuHued. Ompenenure MO PUCYHKY HauUOONBIIYI0 IEHY OJOBA HAa MOMEHT
3aKpBITUS TOPTOB B yKa3aHHbIHM nepuon (B nomnapax CIIIA 3a ToHHY).

15400

15200

15000 { / A
14800+ \+/ [

14600
14400
14200

7 10 11 12 13 14 17 18 19 20
cenmsabpwv 2007 2.

2x-13
Haiinure kOpeHb ypaBHEHHUS (%) =%.
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHo# pupMe Hy)HO ipuodpectu 50 KyOOMETpPOB CTPOUTENBHOTO Opyca.
VY Heé ectb Tpu moctaBmuKka. CKOIbKO pyOsiel mpumeTcs 3ariaTuTh 32 CaMylo
JISMIEBYI0 TIOKYNIKY C JO0CTaBKoW? L[eHBI W yCIIOBHSI JOCTaBKH TPUBEICHBI B

TabIuUIIe.
IMocrapuk L[eHat Opyca X CtoumMocTh 5 JlononmHuTENBEHBIE
(pyOneiiza 1 M) | mocTaBkH (pyOJieii) YCIIOBHSI
A 4200 10100
IIpu 3aka3ze Ha cymmy
b 4400 8100 6ompme 150 000 pyOueit
JIOCTaBKa OecIIaTHO
ITpu 3akaze Ha cymMmMy
B 4300 8100 6obmie 200 000 pyOGireit
JIOCTaBKa OecIIaTHO

Haifgure miomans TpeyroasHAKA, H300paXKEHHOTO

Ha KIeTdaroil Oymare ¢ pa3MepoM KICTKH lcm
Iecmx 1em  (eMm. pucyHok). OtBer fgaiite B
KBAaAPATHBIX CAHTUMETpPAX. //

. 6+logs 3
HaiinuTe 3HaueHue BuIpaskenus 2°7 0827

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA /
\\
/| \\

) I
y=fx) g \\

N /o

/ T/
/[ 5 0] / ! -
_},Kl X x

//
/
//
=
/V
D,
IIpsiMoyronpHblil  napajlellenune],  OMNUCaH A, C,
okono chepsl pagmyca 4,5. Haiinute ero
00BeM. y
4 o
B

Jist omHOTO M3 HpeNIpHUATHH-MOHOIOIKCTOB 3aBUCHMOCTh 00BbeMa CIipoca Ha
MPOAYKIUIO ¢ (SIWHHUI] B MECSII) OT €€ IIeHBI p (THIC. py0.) 3amaercss HopMyJIou:
q=160-10p . Onpenenure MaKCIMaNbHBII yPOBEHb IEHHBI p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHE BHIPYYKH MPEANPHATHS 32 MECSIL ¥ = ¢ - p COCTaBUT HE MCHEE
550 TsIC. pYO.
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Halinute wHamMmeHbliee 3HaueHWe QyHKOUH y=4x—4tgx+17 Ha oTpe3ke

5

Karep B 10:00 BbIlIen u3 nyHkTa 4 B IYHKT B, pacHoOJOXKEHHBIH B 15 kM oT 4.

IIpoOeB B myHKTEe B 4 waca, Karep OTHpaBWICA Ha3ajq W BEpHYJICA B IyHKT A
B 18:00 Toro e aus. Onpenenute (B KM/9) COOCTBEHHYIO CKOPOCTh KaTepa, €Cliu
M3BECTHO, YTO CKOPOCTh TCUCHMS PEKHU paBHA 2 KM/4.

Yacts 2

Jlna 3anucu pewenuii u omeemoé na zadanus CI-C6 ucnonwv3yitme 6aank
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINONHAEMOZ0 3A0AHUA, 4 3aAHEM
NnOJIHOE 0DOCHOBAHHOE PeuleHue U OmEem.

Pemnte cucremy ypaBHEeHUI

y+sinx=0,

(2+/sinx —1)(4y + 5)=0.

B npasmibHOl TpeyronbHoi nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=83 , SC=10. Haitnute yrom, o00pa30BaHHBII IUIOCKOCTHIO
OCHOBaHHMSA U TIPSIMOM, IPOXOJsIIeH yepe3 cepeaunnl pedep AS u BC.

Pewute HepaBeHCcTBO

7)(2 _ 2
1og5((3”‘2 —5)(3*)‘2+9 —1)j+log532—5> 1og5(33*x2 -2) .
3—,‘( +9 _1

B tpeyronsuuke ABC AB=15, BC=7, CA=9. Touka D nexut Ha npsimoit BC
TaK, yto BD:DC=2:3. OKpYy>KHOCTH, BIIUCAHHBIE B KAXJbII U3 TPEYTrOJIbHUKOB
ADC un ADB, xacatorcsi cTtopoHsl AD B Toukax E u F. Haiigure miuny
otpe3ka EF.

Haiiqure BCce 3HaueHHMsT @, T0[PH KOKIOM H3  KOTOPHIX  (DYHKIUS
f(x) =x* —2| x—a® | -6x uMeer XOTs GbI OJHY TOUYKY MAKCHMYMA.

Iepen kaxapM u3 uucen 4, 5, ..., 8 u 10, 11, ..., 20 mpou3BOJBEHEIM 00pa3OM
CTaBAT 3HAK IUIIOC WM MUHYC, IIOCNIE 9ero K KaXI0My U3 00pa30BaBIINXCS YHCEI
nepBoro Habopa MOPUOABIAIOT KakAoe U3 00pa30BaBIIMXCS YHUCET BTOPOTrO
Habopa, a 3areM Bce 55 MOJNyYEHHBIX pPe3yJbTaTOB CKIaAbBaloT. Kakyro
HaVMEHBIIYI0 M0 MOJYNI0 M KaKyl0 HAauOOJNBIIYI0 CyMMY MOXHO IOIYYHUTh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 140

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetpanp crout 10 pyOnei. Kakoe HanOobliee YUCIO TaKAX TETPAICH MOXKHO

Oyzaet kymuth Ha 750 pyOuneit mocne moHmwkeHus 1eHsl Ha 10%7?

Ha PUCYHKE JKUPHBIMH TOYKAMHU TTOKa3aHa I[CHa aJIIOMUHUA HA MOMCHT 3aKPbITUA

OUpXKEeBBIX TOProB BO Bce paboume guM ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCA 4YHCIA MeECsNa, II0 BEPTHKAJH I[eHa TOHHBI
amomuHus B jomnapax CIHA. Jlns HarfasgHOCTH JKHpHBIE TOYKM HA PUCYHKE
coeAMHeHbl TuHKeH. OnpenenuTe Mo pUCYHKY, KaKOTO YHCIa LeHa aTIOMUHUS Ha
MOMEHT 3aKpBITUSI TOPTOB ObLiIa HANMEHbIIEH.
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3270
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha prcynke msobpaxensl rpaduk ¢ymxumn y=f(x) u KacarenbHas K 9TOMy

rpaduKy, IpoBeJeHHas B Touke c aOcuuccod x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

P
CrpoutensHO# GpupMe Hy)HO iprobdpectu 60 KyOOMETPOB CTPOUTEINEHOTO Opyca. 5 1 -
VY Heé ecth Tpu mocrtaBmmka. CKOJIBKO pyONiel Mpuaercs 3aluiaTHTh 33 CaMylo = 3,C0 g >
JICIIEBYI0 TOKYNKY C JOCTaBKOH? LleHBI M yCNOBHS TOCTaBKH IPHBEACHBI B 0l 1 | /é X
TabuIe. e
TMoctasuk L[eHat Opyca \ CroumocTth § JononmHuTensHbIE -3 //
(pyOuneii 3a 1 M) | moctaBku (pyOuieh) YCIIOBHSI /4
A 4300 10200 S
Ipu 3akase Ha CyMMYy ~
b 4500 8200 6ompme 150 000 pyGneit 7 -6
JIOCTaBKa OECIIaTHO e /
[Ipu 3aka3e Ha cymMmMy /
B 4400 8200 6ombme 200 000 pyoOieit /
JIOCTaBKa OeCIIaTHO /
//

Haiinure mnomans TpeyronbHUKA, H300pa)KeH- 1cu —
HOTO Ha KJIeT4aTod Oymare ¢ pa3MepoM KIETKH ]
lecmx 1em (em. pucynok). OTBer paiiTe B .
KBa/PATHBIX CAHTHMETPAX \ OcHoBaHHEM MpPSIMOM TPHU3MBI SBIAETCA MPSIMO-
N YTOJIBHBIA TPEYroJbHUK ¢ KaTeTamu 1 u 5. bokoBbie
~N 8 L
N peobpa paBHel —. Haligute o00BeM mMIMHIpA,
T
N
OIMCAaHHOI'O OKOJIO 3TOU IIPU3MBI.

Haiiure 3HaueHUE BBIPAKEHHS 33tlogs S, B10

Jis ogHOTO W3 MPennpUsITHI-MOHOIIONIICTOB 3aBUCHMOCTh 00BEMa cIIpoca Ha
HPOAYKIHMIO ¢ (SIMHHMII B MECAL]) OT ee LeHbl p (Thic. py0. 3amaercs (opMyIIoi:
q=160-10p . Onpenenure MaKCHMaNbHBII yPOBEHb IEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAuYCHHUE BBIPYUYKH MPEAIPUSITUS 32 MECSAI] ¥ = ¢+ p COCTABHT HE MEHEe
550 TsIc. pyo.

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI’IPDBZ.HHE He JonmycKaercst
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Haiimure nHaumenbiice 3HaveHue (yHKuuM — y=5x-5tgx+4 Ha oOTpe3ke
T
4

Jlogxa B 9:00 BbIIa M3 MyHKTa 4 B IIYHKT B, pacnosiokeHHbIN B 15 kM OT A.
IIpoOrB B myHkTe B 2 9aca, JOAKa OTIPAaBMWIIACh HA3aJ M BEpHYNAch B IyHKT A
B 19:00 toro xe musa. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTH JIOAKH, €CITU
M3BECTHO, YTO CKOPOCTh TCUCHHS PEKH paBHA 1 KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
ROJIHOE 0DOCHO6AHHOE pewienue u omeem.

Pemure cucremy ypaBHeHUI
y+cosx=0,

(2Jcosx —1)(4y —2)=0.

B mpaBunsHOl TpeyronsHoi nmupamuae SABC ¢ ocHoBaHueM ABC HU3BECTHBI
pebdpa: AB=153 , SC=17. Haiinute yron, o0pa30BaHHBIA IUIOCKOCTHIO
OCHOBaHHS U IIPAMOH, IpoXosiel uepes cepeaussl pedep A4S u BC.

Pemnte HepaBeHCTBO

—x? _ 2
log, ((7”‘2 —4)(7*"2”6 - l)j + 1og272—4> log, (76”‘2 —3) .
7—x +16 -1

B tpeyroneuuke ABC AB=10, BC=5, CA=6. Touka D nexurt Ha npsmoit BC
Tak, uto BD:DC=1:2. OKpyXHOCTH, BIHCAHHbIE B KXl U3 TPEYTrOJbHUKOB
ADC wn ADB, xacatorcsi ctopoHbl AD B Toukax E u F. Haiiaute nnuny
oTpe3ka EF .

f(x)=x* —2|x—a*| - 8x umeer X0Ts GbI OHY TOUKY MAKCHMYMA.

Haiinzute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (pyHKIMA

Iepen xaxaeiM u3 uucen 6, 7, ..., 10 u 14, 15, ..., 20 npou3BOIBHBEIM 00pazoM
CTaBAT 3HAK IUIIOC WM MUHYC, IIOCJIE 9ero K KaXI0My U3 00pa30BaBIINXCS YHCEI
nepBoro Habopa MOPUOABIAIOT KakAoe U3 00pa30BaBIIMXCS YHCET BTOPOTO
Habopa, a 3areM Bce 35 MOJNyYEeHHBIX pe3yJbTaTOB CKIaAbBaloT. Kakyro
HAMMEHBIIYI0 MO0 MOJYTI0O M KaKyl0 HAauOOJNBIIYI0 CyMMY MOXHO IOIYYHUTh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 141

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

3x-12
. 1 1
Haiinure kopeHb ypaBHEHHS 3 =—

Tetpanp crout 20 pyOneii. Kakoe Hanbombpliee YUCIO TaKAX TETPajeid MOXKHO

Oyzner kymuts Ha 350 pyOuneit mocne moHmkeHus 1eHsl Ha 10%7?

Ha PUCYHKE KUPHBIMU TOYKAMH IMOKa3aHa 1E€Ha aJTFOMUHUA Ha MOMCHT 3aKPbITUA

Oup>keBbIX TOProB BOo Bce paboume auu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAJIM YKa3bIBAIOTCS YWCIA MECANA, 110 BEPTHKAIM — IIGHAa TOHHEI
amomunns B poiutapax CIHIA. J{ns HarisiTHOCTH SKMPHBIE TOYKH Ha PHUCYHKE
COCJIMHEHBI JIMHUeH. Onpeenure M0 PUCYHKY HaUMEHBIIYIO LIEHY aJIOMHHUS Ha
MOMEHT 3aKpBITHSI TOPrOB B yKa3zaHHbIH nepuo/ (B goyutapax CIIA 3a ToHHY).
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B8 | Ha pucynke u3obpaxkensl rpa¢puk ¢yHKIH y = f(X) ¥ KacaTelbHas K 3TOM

B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4. prey P rpaduic gy y fv( ) . Y
rpaduKy, IpoBeJeHHas B Touke c aOcuuccod x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA /
/
CrpourensHol upme Hy)HO npuodpectn 50 KyOOMETPOB CTPOHUTEIBHOTO Opyca //
Y OJTHOTO M3 TPeX MOcTaBIINKOB. CKONBKO pyOIIeil mpuaeTcs 3ariaTiTh 3a caMylo /
JELIEBYI0 TIOKYIKY C JOCTaBKOi? LleHBl M yCIOBHMSA IOCTaBKM HPHBEACHHI B 3
TabmHIe.
IMoctasuuk L[eHaM 6pyca \ Croumocts } JlononHuTenbHBIE -1 // /
(pybneiiza 1 M) | nocraBku (pybmeit) YCIIOBHSI Xo / 5 />
A 4100 10000 o] 1/ pac
IIpu 3akase Ha cymmy \\ ,/ e
b 4700 8000 6omnbure 150 000 pyOGueit N\ -3 T
JlocTaBKa OecIUIaTHO /) y= f(x)
IIpu 3aka3e Ha cymmy 7
B 4200 8000 6omnbie 200 000 py6Guneit '4
IocTaBKa OecIuiaTHO //
/
HalignTe muiomane TpeyronbHHKa, H300pa- 1 cm
KEHHOTO Ha KJIeTYaToOH Oymare ¢ pa3mMepoM
KiIeTkn 1 cM x 1 cm (cMm. pucyHok). OTBeT /’

JaiTe B KBaJAPaTHBIX CAHTHMETPaXx. s 0 '
y OcHoBaHUEM pAMON TIPU3MBI SIBIISICTCS 1

MPSIMOYTOJILHBIA TPEYTOJNBHUK C KareTamMu 2 u 2.

N

BokoBele peOpa paBHEI & Haifnure o06neM
T

qUWJIMHApAa, OITMCAHHOI'O0 OKOJIO 3TOM IIPU3MBI.

Haiizute 3Hauenne Boipaxenns 3 €10 B10

Jns omHOTO M3 MPEeNUpPUSITHH-MOHOIIOIMCTOB 3aBUCHMOCTh 00BEMa CIIpoca Ha
OPOAYKUUIO ¢ (€IUHUI] B MECSII) OT €€ LIeHbl p (THIC. py0. 3amaercst GOpMyIoun:
q=160—10p . Onpenenure MaKCHMAIBHBIH YPOBEHb IIEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAY€HHUE BBIPYUKH MPEATIPUSTHUS 38 MECSI] ' =¢ - p COCTaBUT HE MEHEe
550 TBIC. PYO.

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI’IPDBZ.HHE He JonmycKaercst
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Haiinure nanGonpmee 3HaueHune ¢ynkmum y=20tg x —20x+57 —3 Ha oTpeske
T
4’ 4

Baiinapka B 9:00 BeIUIa U3 MyHKTa 4 B MYHKT B, pacroyioKeHHbIH B 15 kM OT A.
IIpoOeiB B myHkTe B 45 MmuHyT, Oaiimapka oTmpaBHiIachk Ha3aJ U BEpHYJACh
B yHKT 4 B 16:00 Toro e nus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaiiiapku, €cJIM N3BECTHO, YTO CKOPOCTh TEUECHHS PEKH paBHA 1 KM/d.

Yacts 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3AmeM
NnOJIHOE 0DOCHOBAHHOE peuteHue U OmEem.

Pemure cucremy ypaBHeHUI

y+sinx=0,

(4/sinx —1)(5y —3)=0.

B npasunbHO# TpeyronpHoU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI
pebpa: AB=243 , SC=25. Haiigure yron, oOpa30BaHHEIH INIOCKOCTHIO
OCHOBaHMS U MPSIMOH, poxoAsiieil uepes cepeaunsl pedep A4S u BC.

Pemnte HepaBeHCTBO
_x2 _ 2
log, ((7 - 5)(7 R 1)) +logy———2 > log, (7“2 - 4) .
7 —x“+4 _ 1

B tpeyronsuuke ABC AB=14, BC=8, CA=12. Touka D nexur Ha OpAMOi
BC Tak, uro BD:DC=2:3. OKpyXHOCTH, BIHCAHHBIE B KaKIbIH U3
TpeyronbHukoB ADC u ADB, xacatorcsa ctopoHel AD B Toukax E u F.
Haiingute nnuny orpeska EF .

Haiizute Bce 3HaueHWss @, TPU KOKAOM U3  KOTOPBIX  (DYHKITHS
2 2
f(x)=x"—|x—a"|-7x umeer x0T OBl OJJHY TOUKY MAKCUMyMa.

Iepen kaxaeiM u3 uncen 4, 5, ..., 8 u 14, 15, ..., 20 npou3BOIBHEIM 00pazoM
CTaBAT 3HAK IUTIOC MM MUHYC, MTOCJIE Yero K KaKIOMY H3 00pa30BaBIIMXCS YHCEI
MEepBOr0 Habopa MPHOABJIAIOT KaXI0oe W3 O00pa30BaBIIMXCS YHCET BTOPOTO
Habopa, a 3areM Bce 35 MOJYYEHHBIX pPE3YJIBTaTOB CKIAaabBalOT. Kakyro
HAaMMEHBIIYIO 10 MOIYJI0 M KaKyl0 HauOOJIBIIYI0 CYMMY MOXKHO TOJYYHTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 142

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpans croutr 40 py6nei. Kakoe Hanbomnblee YUCIO TaKUX TETPAIeH MOKHO

Oyner KynuTbh Ha 650 pyO6uieii mocie noHwKeHus 1eHs! Ha 20%?

Ha pucyHke *XUpHBIMH TOYKaMH IOKa3aHA [I€HA aJTIOMHUHHS Ha MOMEHT 3aKpPBITHS
OUpXKEeBBIX TOProB BO Bce paboure muu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKa3bIBAIOTCS YWCIA MECALA, 110 BEPTHKAIM — IeHAa TOHHBI
amomuHus B jgomnapax CIHA. JIns HarfsgHOCTH JKHpHBIE TOYKM HA PUCYHKE
COeMHeHBI uHUeH. OnpenenuTe Mo pUCYHKY, KAKOTO YHCia [IeHa AIIOMUHUS Ha
MOMEHT 3aKpBITHS TOProB ObL1a HanOOoJbLIEH.
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x=17
Haiingute xopeHp ypaBHEHUs (%j :%.
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHolt pupme Hy)HO TproOpecTr 50 KyOOMETPOB CTPOUTEIHHOTO Opyca
y OTHOTO M3 TPeX MOCTaBIIMKOB. CKOJBKO pyOiIelt mpuaeTcs 3alIaTHTh 32 CaMyTo
JIEHIeBYI0 TOKYNKY C JOocTaBKOW? LleHsl M ycClIOBHS IOCTaBKM NpPUBEIEHBI B

TabmmIe.
TMocrapuik L[eHzi Opyca s Croumocth § JlononHuTensHbIe
(pyOueii 3a 1 M”) | moctaBkH (pyOeii) YCIIOBHS
A 4100 10700
IIpu 3aka3e Ha cymmy
b 4500 8700 6omnbrre 150 000 pybieit
JIOCTaBKa OecmIaTHO
ITpu 3aka3e Ha cymMMy
B 4200 8700 6omnbrre 200 000 pyoieit
JIOCTaBKa OecIIaTHo

Haiinure miomane TpeyroabHUKA, H300paKEHHOTO
Ha KierdaToii Oymare c

lem x 1 em

(cM.  pHCYHOK).

KBaJIpaTHBIX CAHTUMETpax.

pasMEpoOM  KJICTKH

OtBerT galite B

Haiinure 3HaUEHUE BBIPAKEHUS 3+loga 7

1cm

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpadux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

OcHOBaHHEM HpHMOﬁ IIPU3MBbI SABJIACTCA

B10

rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
Ipou3BOAHON QYHKIHHU f(X) B TOUKE X, .

YA

y=fx)./ /

DN

i

i 8
[=)
—
\\
N
I

b

N

HpHMoyFOJILHBIﬁ TPCYTrOJIbHUK C KaTeTaMHn 9 u 5.

10
BokoBele pebpa paBHel —. Haiiqure o00BeM
T

qUJIrMHApa, OIIMCAHHOI'0 OKOJIO 3TOM IIPU3MBI.

Jis OmHOTO W3 MPEeNnpUsTHI-MOHOTIONHNCTOB 3aBUCHMOCTh O00beMa CIpoca Ha
MPOAYKITUIO ¢ (SIWHUI] B MECSII) OT €€ IeHBI p (THIC. py0.) 3amaercss HOpMyIIou:
q=160-10p . Onpenenure MaKCHMaNIbHBIII yPOBEHb IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHUE BBIPYUYKH MPEANIPUSITUS 32 MECSAI[ ¥ = ¢+ p COCTABHT HE MEHEe
550 TsIC. pYO.
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Haiinure nambGonbmiee 3HaueHue (yHKmmm y=4tgx—4x+7—-8 Ha OTpeske
T
4’ 4

Karep B 10:00 BbIten u3 myHKTa A B MyHKT B, pacronoxeHHbd B 15 kM oT 4.
[IpoOrB B myHKTEe B 1 Wac 15 MHHYT, KaTtep OTHpaBWICA Ha3al W BEPHYJICS B
nyHKT 4 B 14:00 Toro »xe musa. Omnpenenure (B KM/4) COOCTBEHHYIO CKOPOCTH
KaTepa, €CIM U3BECTHO, YTO CKOPOCTh TEUCHHUS PEKH paBHA | KM/d.

Yactb 2

Hna 3anucu pewenuit u omeemoe na 3adanus CI-C6 ucnonv3yiime 61ank
omeemog Ne 2. 3anuwiume cuauana HOMep 6LINOIHAEMOZ0 3A0AHUA, A 3ameMm
RnOJIHOE 0DOCHOBAHHOE peuenue u omeem.

Pemure cucremy ypaBHeHUI

y—cosx=0,

(3vcosx —1)(3y —4)=0.

B npasunbHoi#t TpeyronpHoW nupamuae SABC ¢ ocHoBaHnueM ABC W3BECTHBI
pebpa: AB:5\/§, SC=13. Haiinzute yrom, oOpa30BaHHBIA IUIOCKOCTBHIO
OCHOBaHHS U IIPAMOH, IpoXo el uepes cepeaunsl pedep A4S u BC.

Pemure HepaBeHCTBO

-x? _ 2
log; ((3”‘2 —5)(3”‘2”6 —1))+log532—5> logs (37*)‘2 —1) .
3—)( +16 -1

B tpeyronsuuke ABC AB=13, BC=2, CA=12. Touka D nexur Ha npsAMOi
BC Tak, uwro BD:DC=1:3. OKpyXHOCTH, BIHCAaHHBIE B KaXKIbIH U3
tpeyronbHukoB ADC u ADB, kacawotcs ctopoHsl AD B Toukax E u F.
Haiingure nmunry otpeska EF .

Haifmure Bce 3HaueHHWs «@, TpPH KaKIOM H3  KOTOPHIX  (YHKIUSL
f(x)=x>—|x—a*|-3x uMeer XOTs GBI OJHY TOYKY MAKCHMyMa.

Iepen xaxaeiM u3 yucen 6, 7, ..., 10 u 12, 13, ..., 18 npou3BoIBHBEIM 00pazomM
CTaBAT 3HAK IUIIOC WM MUHYC, [IOCJIE 9ero K KaXJ0My U3 00pa30BaBIINXCS YHCEI
mepBoro Habopa NPHUOABIAIOT KaKAOE U3 00PAa30BaBIIMXCS YHCET BTOPOTO
HaOopa, a 3areM Bce 35 MOIY4YEeHHBIX pPEe3yJbTaTOB CKIaAbIBaloT. Kakyio
HaMMEHBIIYI0 M0 MOJYNI0 M KaKyl0 HauOOJNBIIYI0 CyMMY MOXHO IOIYYHUTh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 143

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom Ha 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHAs
Odecamuunasn 0pods. Omeem cnedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUs, HAYUHAA C nepeoll knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWMUmME 6 OMOeNbHOIU Klemouke &
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasuyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

x-=15
Haiingute kopeHb ypaBHEHUs (%j =

Terpans crout 40 py6ueil. Kakoe HanbonbIee 4MCIO TaKUX TETpajed MOXKHO

Oynet kynuth Ha 450 pyOieit mocne noHmwkeHus neHs! Ha 10%?

Ha PUCYHKC X XUPHBIMU TOYKAMHU IIOKa3aHA IICHA aJIIOMHUHHSA Ha MOMCHT 3aKPbITHU

OWMp)KEeBBIX TOProB BO Bce pabounme mum ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCSI YHCIIA MECAId, [0 BEPTUKAIM — II€Ha TOHHBI
amomuHus B noiapax CHIA. [Ins HarnisgHOCTH JKMPHBIE TOYKH HA PUCYHKE
coennHeHHI IuHueH. OnpenenuTe Mo pUCYHKY HaHOOJIBIIYIO [IeHy AIIOMHHUS Ha
MOMEHT 3aKpBITHS TOPTOB B yKa3aHHBIH mepuon (B gomutapax CIIA 3a ToHHY).

3350
3270
3190
31101/ A\
3030 \ \
2950 o
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 e.

0 | —
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4. Ha pucynke m3o0paxkensl rpaduk QyHKIHH y = f(x) W KacareibHas K 3TOMY

rpaduky, mnpoBeneHHas B Touke c aOcuuccoll x,. Halinute 3HaueHHe
Npou3BOAHON GyHKIMHU f(X) B TOYKE X;.

y
CrpoutenbsHOH GupMe Hy)KHO mpruodpectd 60 KyOOMETpOB CTPOUTEIBHOTO Opyca
y OIHOTO U3 TPEeX MOCTaBIIMKOB. CKOJBKO pyOiell mpuaeTcs 3alUIaTHTh 33 CaMyTo
JIEMIEBYI0 TOKYNKY C JocTaBKOH? LleHBl W yCIOBHS OCTaBKH IPHUBEACHBI B
TabmmIe.
T — L[eHau 6pyca X CroumocTb ) JlononHuTEnbHBIE
(pyOueit 3a 1 M) | nocraBku (pyoiei) YCIIOBHSI
A 3900 10400 5
ITpu 3axaze Ha cymmy X 1
B 4100 8400 Gonb1ue 150 000 py6eit \\ ; 5 -
JIOCTaBKa OecIIaTHO : 5 8 X
Ipu 3aka3e Ha cymMmy ' -
B 4000 8400 6oubie 200 000 py6ueit T~
py Y= fx) TS
JIOCTaBKa OecIIaTHO g
N
Haifmure muomans TpeyroibHHKA, H300pa)eH-
HOTO Ha KJeTJaToil Oymare ¢ pa3MepoM KIETKH 1em
lecmx 1em (cMm. pucyHok). OTBeT naiTe B
KBaJPaTHBIX CAaHTUMETpaXx. .
\\ OcCHOBaHWEM TMPSAMOW TPU3MBI  SBIACTCS IPSIMO-
\ YTOJIbHBIA TPEYTOJbHUK ¢ KaretamMu 8 u 7. bokoBbie
4 o
\\ pebpa paBuel —. Haiiqure o00BeM HIMHIPA,
V4
OIHUCAHHOTO OKOJIO 3TOMN MPH3MBIL.
—

B10 | [ns omHOTO W3 TPENPUSATHI-MOHOIIOJMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
MPOIYKINIO ¢ (SIMHHUI] B MECSII) OT ee IeHBI p (THIC. py0.) 3amaercst popMyInoit:
HaiinuTe 3HaueHne BHIpaKEHUS 3%+ logs8 q=160—-10p . Onpenenute MaKCUMaIBLHBIN YPOBEHB IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHE BBIPYYKH MPEANPHSATH 32 MECSI 7 = ¢ - p COCTaBUT HE MCHEE
550 TsIC. pYO.

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KDHI/IPOBZ.HHC He JonmycKaercst
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Halinure Hammenbinee 3HaueHue QyHKIMH y=8tgx—8x—27+6 Ha OTpe3ke
T
4’ 4

Baiinapka B 10:00 BbInuta U3 myHKTa 4 B MMyHKT B, pacnojoXeHHbIH B 15 kM OT A.
[IpoOsiB B myHkTe B 1 yac 20 MuHyT, Oaiiapka OTIIpaBUIIACh Ha3a] M BEPHYJIACh B
nyHKT A B 18:00 Toro sxe mus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTH
OaliiapKu, ecii U3BECTHO, YTO CKOPOCTh TCUCHUS PEKH PaBHA 3 KM/4.

Yacts 2

/na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omeemos Ne 2. 3anuwiume cHauana HoMep GbLINOIHAEMO20 3A0AHUA, A 3AmMeM
nonnoe 000CHOBAHHOE peuieHue 1 Omeen.

Pewmnte cucremMy ypaBHEeHUI

y+sinx=0,

(4sinx —1)(2y + 3)=0.

B npaBuibHON Tpeyroibroil nupamune SABC ¢ ocnoBanuemM ABC W3BECTHBI
pebpa: AB=30/3, SC=34. Haiimure yroi, 0Opa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHSA U MPAMOH, IPOXOosIel uepes cepeaussl pedep A4S u BC.

Pemure HEPABCHCTBO

,xz _ 2
logs ((7 - 6)(7 6 l)j +logs 72—6> logs (7 2t 5) .
- 1

7 X“+16

B tpeyronsauke ABC AB=12, BC=6, CA=10. Touka D neXUT Ha TPAMOM
BC tak, uro BD:DC=2:7. OKpyXHOCTH, BIIHMCAHHBIE B KaXIblll W3
TpeyronbHukoB ADC u ADB, xacaiorcsa ctopoHel AD B Toukax E u F.
Haiingure nuny otpeska EF .

Haiiqure Bce 3HaueHWss @, T0PH KOKIOM M3  KOTOPBIX  (DYHKIUS
f(x)=x*>—4|x—a’ |- 6x uMeer XOTs1 GbI OJHY TOUKY MAKCHMYMaA.

Iepen kaxmpv w3 wucen 11, 12, ..., 19 u 1, 2, ..., 7 Ipou3BOJEHEIM 00pa3oM
CTaBAT 3HAK [UTIOC MM MUHYC, [TOCJIC YEro OT KaXKI0r0 U3 00pa30BaBIIUXCS YUCET
MEPBOTO HabOpa OTHUMAIOT KaXJ10e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 63 MONydeHHBIX pe3yJsibTaTa CKIIaAbsBaoT. Kakyro HaMMEHBIIYIO IO
MOJIYJIIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOXKHO HOIYyYUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 144

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpane croutr 30 pyOneii. Kakoe HamOouspIIee YHCIO TaKMX TETPaIeH MOXKHO

Oyner kynutbh Ha 750 pyOGuieii mociie noHwKeHus eHsl Ha 15%7?

Ha PUCYHKE XHUPHBIMA TOYKaAMH IIOKa3aHa II€HA 30JI0Ta Ha MOMCHT 3aKpBITHUA

OMp)KEeBBIX TOProB BO Bce paboume mumM ¢ 6 mo 19 Hos0ps 2008 roma. Ilo
TOPHU30HTAJIN YKA3bIBAIOTCS YMCIIA MECSIIa, TI0 BEPTHKAIH — [[eHA YHITHH 30JI0Ta B
nomtapax CIIHA. JInd HarisgHOCTH XHUpHBIE TOYKM Ha PUCYHKE COCIAUHEHBI
muHuel. Ompenenure MO PUCYHKY, KAaKOTO dHCIa IIEHAa 3010Ta HA MOMEHT
3aKPBITHSA TOPTOB ObIITa HANMEHBIIIEH.

760

750

740 ¢ \ e
730 7
720 \-/

710

700

6 7 10 11 12 13 14 17 18 19
Hos0pb 2008 2.

x—12
Haiigure KopeHb ypaBHEHUS (%j :%,

B tpeyromsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpoutenbHOl Gupme Hy)HO mpuodbpectu 60 KyOOMETPOB CTPOUTEIBHOrO Opyca Ha pucynke m3o0paxens! rpadux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
Yy OAHOI'0O U3 TPEX MOCTABIINKOB. CKOJ_H)KO py6ﬂ€l71 MPpUACTCA 3aIIaTUTh 3a CaMylo rpa(bHKy’ NPOBEJICHHAasT B TOYKE C a6CLIPICCOI71 xo. HaﬁHHTe 3HAYEHUE
o .
JICIIEBYI0 MOKYNKY C AocTaBKOH? LleHBl M YCIIOBHSI JOCTaBKM NPUBEACHBI B NpOH3BOAHOI dyHKIMK f(X) B TOUKE X,.
TabmmIe.
Lena 6pyca CronmMocCTh JlomomHUTETHHEBIE YA
[TocTaBmuk . 3 .
(py6neiiza 1 M) | moctaBku (pybieit) YCIIOBUSL /
A 3600 9800 /
IIpu 3aka3ze Ha cymmy 5
b 4400 7800 Goabure 150 000 py6ieit y=f(x) \‘\ ™
Jl0cTaBKa OecIuiaTHO Y ‘\\ i \\
TTpu 3aKase HA CyMMY —1/ ‘\
B 3700 7800 6ombure 200 000 pyGeit 44 \
JI0CTaBKa 0ecIuIaTHO /I
' \
-2 / 1 | X
/0] x \
/ N
. -3
Haiinure miomanb TpeyroibHHKa, H300paKeH-
HOTO Ha KJIETYaToi Oymare ¢ pa3MepoM KIETKH 1em /
lem x 1 em (cm. pucyHok). OtBer paiite B [
KBaJIpaTHBIX CAHTUMETPAX.
OcHoBaHUEM npsiMoit MIPU3MBbI SIBJISIETCS
/ MPsIMOYTOJILHBIA TPEYTOJIbHUK ¢ KartetamMmu 7 u 3.
v 2
// BokoBeie pebpa paBael —. Haliaute o00BeM
T
LWIMHAPA, OIIMCAHHOI'O OKOJIO 3TOM MPU3MBI.

B10 | lna omHOTO W3 TPEANPHUSATHI-MOHOIIOJUCTOB 3aBHUCHMOCTh 00BeMa crpoca Ha
NPOIYKIHUIO ¢ (SIUHUI] B MECSII) OT ee LeHBI p (ThIC. py0.) 3amaercst popMyIoit:
Haiizure 3Ha4eHHE BHIPAXKCHHUS 93+ logy5 q=160-10p . Onpenenure MakCUMaIbHBII YPOBEHb LIEHBI p (B THIC. py0.), mpn
KOTOPOM 3Ha4€HHE BHIPYUYKHU MPEINPHUSITHS 32 MECSII] ¥ =¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.

Haiinure namMenbinee 3HadeHue ¢yHkumn y=12tgx—12x—-37+6 Ha oTpe3ke

4l

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KDHI/IPOBHHHC He JonmycKaercst
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Baiinapka B 10:00 BbInuta U3 MyHKTa 4 B MMyHKT B, pacnojoXeHHbIH B 15 kM OT A.

[Ipo6biB B myHKTe B 45 MuHyT, Oaiijapka OTmpaBHIIach Ha3al U BEPHYJIACh B
nyHKT 4 B 16:00 Toro sxe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTB
GaiiiapKu, €cJIM N3BECTHO, YTO CKOPOCTh TEUCHHS PEKH PaBHA 3 KM/U.

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAECMOZ0 3A0AHUA, 4 3AmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemure cucremy ypaBHeHUI

y—cosx=0,

(4cosx —1)(7y +4)=0.

B npasunbHo#t TpeyronpHoi nupamuae SABC ¢ ocHoBaHnueM ABC u3BECTHBI

pebpa: AB=43 , SC=5. Haitmute yromn, o0pa3oBaHHBIN IIIOCKOCTHIO OCHOBAHHSI
Y TIPSAMOH, MPOXOIsIneit uepe3 cepeaunnl pedep A4S u BC.

Pemure HepaBeHCcTBO

2
-x7 2
log; ((7"‘2 - 6)(7’)C2+9 —l)j + log5¥> logs (75"”2 - 5)
7 —-x“+9 _1

B tpeyronsauke ABC AB=14, BC=6, CA=9. Touka D nexut Ha npsimoii BC
Tak, 4yto BD:DC=1:9. OKpy>KHOCTH, BIUCAHHbIE B KAXIBbIH U3 TPEYTrOJbHUKOB
ADC wu ADB, xacatorca ctopoHsl AD B toukax E u F. Haiinure nnuHy
oTpe3ka EF .

Haiizute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (yHKIMA
f(x):xz— |x— a’ | -5x umeeT Gonee ABYX TOYEK IKCTPEMyMa.

Iepen kaxmpiM w3 wucen 11, 12, ..., 19 u 3, 4, ..., 9 NpOU3BOJEHBIM 00pa3oOM
CTaBSIT 3HAK ILTIOC WM MHHYC, TTOCJIE YeTr0 OT KaXKJI0ro U3 00pa30BaBIIMXCS YHCEI
MEPBOTO Ha0Opa OTHUMAIOT KaX10e¢ M3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 63 MOJNyYCHHBIX pe3ysibTara CKJIAIbIBAIOT. Kakyro HaMMEHBIIYIO 1O
MOJIYJTIO ¥ KaKYI0 HAaHOOJBIIYI0 CYMMY MOXHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 145

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpane ctout 30 py6uneit. Kakoe Hambonblee YHCIO TaKUX TETPaCH MOXKHO

Oynet kynuth Ha 550 pyOieii mocne NoOHMKEeHUS LeHs! Ha 15%?

Ha PUCYHKE XMPHBIMU TOYKAMH II0Ka3aHa Ii€Ha 30JI0Ta Ha MOMCHT 3aKpbITHUA

OMpIKEeBBIX TOProB BO Bce paboune auu ¢ 6 mo 19 wHos6ps 2008 roma. Ilo
TOPU3OHTAIM YKA3bIBAIOTCS YHCIIAa MECSIa, 10 BEPTHKAIN — IICHA YHIIMU 30JI0Ta B
nomnapax CIHA. Jns HarjasimHOCTH JKHPHBIE TOYKH HAa PUCYHKE COSIUHEHBI
nuHueH. OmnpepenuTe MO PHCYHKY HAMMEHBIIYIO IEHY 30JI0Ta HAa MOMEHT
3aKpPBITHS TOPTOB B yKa3aHHbIHN nepuo (B moyutapax CIHIA 3a yHimo).
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x=9
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Haiinute xopeHb ypaBHEHHUS | — =,
aure xopes ypasnennn (1]~

B tpeyromsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CTpOHTCHbHOﬁ (prMe HYXHO HpI/IO6peCTI/I 70 KY6OMCTpOB rne”HobeTroHa Yy 0aHOTO Ha pUcyHKe I/I306pa)KeHI)I Fpa(bl/IK (DYHKHI/H/I y:f(x) W KacaTellbHasg K 3TOMY
U3 Tpex MoCcTaBIKMKOB. CKOIBKO pyOIIell IPUAETCs 3aIUIaTUTh 33 CAMYIO JCLIEBYIO

2 rpaduky, mpoBeneHHass B Touke c aOcmuccoil x,. Halignte 3HaueHHe
MOKYTIKY ¢ gocTaBKoi? L[eHbI U yCIIOBHS TOCTABKH MPUBEICHBI B TAOJUIIC.

npou3BoAHON QyHKIMHU f(X) B TOUKE X, .

Lena neno6eToHa CtoumMocCThb JlononHuTenbHbple YA
ITocraBmuk . 3 .
(pyGneiiza 1 M) | moctaBku (pybaeit) YCIOBHUSA ,
A 2850 4900 | /
IIpu 3aKaze Ha CyMMy |/
b 3000 5900 Gompime 150 000 py6uneit [/
JOCTaBKa OECIUIATHO | /
3
B 2880 3900 IIpu 3akaze 6osee 75 M \
JocTaBKa OecILIaTHO \ [/
\ /
(56 ] ahms :
m Haiinure TUTOMIA b TPEyTOoJbHUKA, 1 en /
n300paXeHHOTO Ha KJeT4atod Oymare ¢ /
pasmepoM KiIeTkd 1 cM X 1 cM (CM. PHUCYHOK).
OTBeT JaiiTe B KBaJpaTHBIX CAHTUMETPAX. 5

OcHoBaHHEM HpHMOI\/'I IIPU3MBbI SABJIACTCA

IpPSIMOYTOJIBHBIM TpEyroipHUK ¢ KareramMmu 9 u 9.
4
V4

BokoBrie pebpa paBHBI Haitmure o0bem

IAINHAPA, OITMCAHHOTO OKOJIO 3TOH TIPU3MBI.

. 3+log; 2
HaiinuTe 3HaueHHe BRIpaskeHHs 37 0537,

B10 | [ns omHOTO W3 MPEANPUSATHII-MOHOIIOIUCTOB 3aBHCHMOCTh 00beMa crpoca Ha
MPOAYKIUIO ¢ (SIWHHUI] B MECSII) OT €€ LeHBI p (THIC. py0. 3amaercst GOpMyIIou:
q=160-10p . Onpenenure MaKCHMaNbHBII yPOBEHb IIEHBI p (B ThIC. py0.), IpU
KOTOPOM 3HAYCHHE BHIPYYKH MPEINPHATHS 32 MECSI 7 =¢ - p COCTaBUT HE MCHEE
550 TsIC. pyoO.

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI’IPDBZ.HHE He JonmycKaercst
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Haiinure HamMmeHbee 3HadeHue QyHKuU y=14tgx —28x+ 77 —6 Ha OTpe3ke

o

MoropHas nonka B 11:00 Bbinuia u3 nyHkTa 4 B IIyHKT B, pPacloOOXKEHHBIM B

15 kM ot A4. Ilpo6eiB B myHKTEe B 1 9ac 15 MuHYT, JIoJKa OTIpaBUIACh Ha3ad H
BepHysack B myHKT 4 B 16:00 Toro ke gua. Onpenenure (B KM/4) COOCTBEHHYIO
CKOPOCTb JIOJKH, €CIT U3BECTHO, YTO CKOPOCTh T€UEHHS PEKU paBHA 3 KM/4.

Yactp 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3AmeM
NnOJIHOE 0DOCHOBAHHOE peuteHue U OmEem.

Pemure cucremy ypaBHeHUI

y+sinx=0,

(4/sinx —1)(5y —4)=0.

B mpaBmisHO# TpeyronpHOM mupamuae SABC ¢ ocHoBanueM ABC W3BECTHHI

peopa: AB=83, SC=17. Haiignure yron, 0Opa30BaHHBIM IUIOCKOCTBIO
OCHOBaHHMS U MPSIMOH, MPOXOISIIEH yepe3 cepeannsl pedep A4S u BC.

Pemure HEPABCHCTBO

7)‘2 _ 2
log, ((3_)‘2 —7)(3_"2+I6 —1))+ log232—7> log2(35_x2 —5) .
3= +16 -1

B tpeyroneauxe ABC AB=7, BC=3, CA=5. Touka D nexwur Ha npsmoit BC
Tak, 9T0 BD:DC=2:7. OKpyXHOCTH, BINCAHHBIC B KAXIBII U3 TPEYTOIHHUKOB
ADC w ADB, xacatorcsi ctopobl AD B Toukax E u F. Haliaute mmmny
orpeska EF .

Haiiqure BCce 3HaueHWst @, TPH KOKIOM W3  KOTOPBIX  (YHKIUS
2 2
f(x)=x"—-3|x—a” | -5x umeet Oonee NBYX TOUEK IKCTPEMyMa.

Iepen xaxnaeiM w3 umcen 11, 12, ..., 19 u 2, 3, ..., 6 IPOU3BOJIBHEIM 00pa3OM
CTaBAT 3HAK IUTIOC MM MUHYC, TIOCIIC Yero OT KaXI0ro M3 00pPa30BaBIIMXCS YHCEN
MEepBOro HabdOpa OTHUMAIOT KaXJI0€ M3 00Pa30BAaBIIMXCS YUCET BTOPOro Habopa,
a 3aTeM Bce 45 MOJyYeHHBIX Pe3yJIbTaTOB CKIaabpIBar0T. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKYHO HAaHOOJIBIIYI0 CyMMY MOYKHO HOJIYYUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 146

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

R
Haiinure kopeHb ypaBHEHHS (gj =—.

Terpane crout 40 py6ueit. Kakoe HamOobIee YHCIO TaKUX TETPAACH MOXKHO

Oyner kynuth Ha 450 pyO6uieii mociie nmoHwKeHus 1eHs! Ha 15%7?

Ha pucyHke >KUpHBIMH TOYKaMM IIOKa3aHa I[eHA 30JI0Ta HA MOMEHT 3aKpBITHS
OUpXKEeBBIX TOProB BO Bce paboume auHM ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCS YUCIIA MECSIa, 0 BEPTUKAIH — [[EHa YHI[UH 30JI0Ta B
jqomnapax CIHA. JIng HarmasiqHOCTH >KHPHBIE TOUKM HA PUCYHKE COEAWHEHBI
nuHued. Ompenenure Mo PHCYHKY, KAaKOro 4YHMCIa IIEHa 300Ta Ha MOMEHT
3aKpPBITHS TOPTOB ObLIAa HAMOOJIBILIEH.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpourensHol (hprpMe HyKHO IproOpecTH 78 KyOOMETpOB EHOOETOHA Y OJJHOTO

Ha pucynke uzobOpaxkenbl rpapuk GyHKIEH y = f(X) W KacaTelbHas K JTOMY
U3 TpeX MOCTaBUIMKOB. CKOJIBKO pyOJicH MPpUAETCs 3alUIaTUTh 32 CaMYIO JCHICBYIO rpaduKy, TNpoBeeHHas B Touke ¢ abeuuccoil  x,. Haiimute 3HaueHue
MOKYIIKY ¢ goctaBkoi? L[eHbI U yCIIOBUS TOCTABKH PUBEICHBI B TA0JHIIE. HpOM3BOHOI (yHKIIH f(X) B TOUKE X
Lena neno6eToHa CTONMOCTD JlononHuTenbHbIe i 0
[TocraBiuk N 3 . YA
(pybneiiza 1 m’) | noctaBku (pyOaeit) YCIIOBHSI \
A 3050 4600 \ \
IIpu 3aka3e Ha cymmy \
b 3200 5600 6onbie 150 000 py6ueit \
JIOCTaBKa OeCIJIaTHO \ 4
Ipu 3akase Gosee 80 M’ N\ o
B 3080 3600 T~
JI0CcTaBKa 0ecIuiaTHO

Haiimure mmomans TpeyroyibHHKA, W300paKEHHOTO Ha 1em 5
KJIeTYaTol Oymare ¢ pazMepoM KiIeTkd 1 cMm x 1 cM (cMm.
pucyHOK). OTBET AaiiTe B KBaIPAaTHBIX CAHTUMETPAX.

\ OcHoBaHHEM IpsMoit IIPU3MBL SIBJIIETCS

HOPSMOYTOJNBHBIA TPEYrONbHUK ¢ KaTtetamMu 9 u 7.

)

'
6 . i
BoxoBrie pe6pa pPaBHBI —. Haiinure o00bEM |
v ]
o
HUIIMHAPA, ONUCAHHOI'O OKOJIO 5TOW IPU3MBIL.

Haiizute 3HadeHme BEpaxeHus 2° * logy 5

B10 | [ns ogHOro M3 MpeanpUsITUI-MOHOIMOIMCTOB 3aBUCHMOCTh 00BbeMa cIIpoca Ha

MPOAYKIUIO ¢ (SIWHUI] B MECSIT) OT €€ LeHBl p (THIC. py0.) 3amaercss HopMyIIou:
q=160—-10p . Onpenenure MaKCUMaJIbHBIN YPOBEHb LIEHbI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHUE BBIPYUYKH MPEAIIPUSITHUS 38 MECSAI] ¥ =¢ - p COCTABUT HE MEHEe
550 TBIC. PYO.

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KDHI/IPOBHHHC He JonmycKaercst



EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 146-3/3

Haiinure nHammenbinee 3HaueHue ¢QyHKumu y=2tgx—4x+7—10 Ha oTpeske
i
3

Karep B 11:00 BbIlen u3 nmyHKTa 4 B MYHKT B, pacHojOXeHHBIH B 15 kM oT A.
IIpoOeiB B mynkre B 1 wac 20 MuHYT, KaTep OTHpaBHICA Ha3aJ U BEPHYJICS
obpatHo B myHKT 4 B 15:00 Toro ke musa. Ompenenure (B KM/4) COOCTBEHHYIO
CKOPOCTb KaTepa, ciii U3BECTHO, YTO CKOPOCTh TEUCHUSI PEKH PaBHA 3 KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwvsyiime 6aaHK
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE PeuleHUe U OmEem.

Pemmure cucremy ypaBHeHUH

y+cosx=0,

(5+/cosx —1)(5y +6)=0.

B npasunbHO#t TpeyronpHoU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI

pebdpa: AB=203 , SC=29. Haiigure yroa, o0Opa30BaHHBIA IIOCKOCTHIO
OCHOBaHHMS U IIPAMOH, IpoXo el uepes cepeunsl pedep A4S u BC .

Pemmre HCPaBCHCTBO

—x? _ 2
log, ((7""2 —5)(7_"2+ 1o _ l)j + log2#> log, (73_"2 —3) :
7% +16 -1

B tpeyroneuuke ABC AB=13, BC=9, CA=11. Touka D JexXuUT HaA NPAMOKH
BC Tak, uro BD:DC=1:9. OKpyXHOCTH, BIHCaHHblE B KaXAbIl U3
tpeyronbHukoB ADC u ADB, kacawtcst cTopoHbl AD B Toukax E u F.
Haiigure nmunay otpeska EF .

f(x)=x> —4| x—a® |-6x uMeer Goiee ABYX TOUEK FKCTPEMyMa.

Halizute Bce 3HaueHWUs @, NPH  KOKAOM M3  KOTOPBIX  (PyHKIMA

Iepen kaxmpM w3 gucen 11, 12, ..., 19 u 4, 5, ..., 8 IPOU3BOJIEHBIM 00pa3oM
CTaBAT 3HAK IUTIOC MJIH MHUHYC, TIOCJIC Y€ro OT KaXI0r0 M3 00Pa30BaBIIMXCSI YHCEI
MEPBOTO Ha0Opa OTHUMAIOT KaX10e U3 00pa30BaBIIMXCS YKCET BTOPOTo Habopa,
a 3aTeM Bce 45 MOITydeHHBIX pPe3ysIbTaTOB CKIaAbIBaOT. Kakyro HAMMEHBIIYIO 110
MOJIYJTIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOXKHO HOJyYHTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 147

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetrpanp crout 20 pyOneii. Kakoe HanOonbliee YUCIO TAaKAX TETPaJed MOXKHO

Oyznet kymuth Ha 550 pyOineit mocne moHmKeHus 1eHbl Ha 25%?

Ha pucyHke >KMpPHBIMH TOYKAaMH IIOKa3aHa IIEHAa 30JI0Ta HA MOMEHT 3aKpPBITHS
OMpIKEeBBIX TOProB BO Bce paboune auu ¢ 6 mo 19 wHos6ps 2008 roma. Ilo
TOPU30HTAIIN YKa3bIBAIOTCS YMCIIA MECSAIA, 110 BEPTUKAIN — [ICHA YHIIMH 30JI0Ta B
nomtapax CIIA. [Ing HarmsgHOCTH XUpPHBIE TOYKM Ha PUCYHKE COCAUHEHBI
muHuel. Onpenenure IO PUCYHKY HamOOJIBLIYIO IIEHY 30JI0Ta HAa MOMEHT
3aKpBITHSA TOPTOB B YKa3aHHHIH repuoy (B nomtapax CIIIA 3a yHIuio).
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17-5x
Haiinure kOpeHb ypaBHEHHUS (Ej =27.

B tpeyromsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpourensHol (prpMe Hy>KHO MpHoOpecTH 76 KyOOMETpOB MEHOOETOHA Y OJJHOTO Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

u3 Tpex NocTaBIIUKOB. CKOIBKO pyOiel mpuaeTcs 3allaTUTh 33 CaMylo JEHIEBYIO rpaduKy, TpOBeleHHAas B TOuke C abcumccoi  x,. Haiinute 3Hauenume
TOKYIIKY € 10cTaBKOW? LIeHBI M YCIIOBHS IOCTaBKH ITPUBECHBI B TA0JIHIIE.

6 MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .
TocTaBimmk [lena menobeTona CroumocTtb JononHuTensHbie YA
(py6ueii 3a 1 m°) | mocrasku (pyGueit) yCIIOBHS \
A 2650 4800
IIpu 3aka3e Ha cymmy
b 3200 5800 6omerre 150 000 pybieit
JIOCTaBKa OecmIaTHoO
B 2680 3800 IIpu 3axaze Gonee 80 m°
JIOCTaBKa OecmiaTHO X
3
Haiiante muomans TpeyronpHHKa, H300pa)keH- \\\
HOTO Ha KJeTd4aTod Oymare ¢ pa3MepoM KIIETKH

lemx 1em (eMm. pucyHok). OTBeT naiTe B
KBaJIPaTHBIX CAHTUMETPaX. /

/ o
OcHOBaHNEM mpAMOHr IIPU3MBbI SABJIACTCA

1cMm MPSMOYTOJIbHBIA TPEYTrOJbHUK C Kareramu 1 u 7.

4 "
BokoBele pebpa paBHel —. Haiiqure o0bem
V4

qUWJIMHApAa, OITMCAHHOI'O0 OKOJIO JTOM IIPU3MBI.

Haiinure 3HaueHne BBIPAKEHHS 43+logss

B10 | /Ins omHOrOo M3 NpeANpPHUSTHI-MOHOIONMCTOB 3aBHCHUMOCTh 00bEeMa CIpoca Ha
MPOAYKIUIO ¢ (€IUHUI B MECSII) OT €€ LeHBl p (THIC. py0.) 3amaercss HopMyIIou:
q=160—-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb ILIEHbI p (B THIC. pyO.), IpH

KOTOPOM 3HAYCHHE BHIPYYKH MPEANPHSTHI 32 MECSII ¥ = ¢ - p COCTABUT HE MCHEE
550 ThIC. pYO.

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst
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Haiinure HaumOoubiiee 3HaueHwe ¢QyHKmmn y=4x—2tgx—7+9 Ha OTpe3ke

o

W3 nyHkta 4 B MyHKT B, paccTosiHME MEXAYy KOTOpPHIMH 50 KM, OJTHOBPEMEHHO

BBIEXAJIM ABTOMOOWJIUCT M BEJIOCHUIIEAUCT. V3BECTHO, UTO 3a 4ac aBTOMOOWIIUCT
npoeskaer Ha 40 kM Gonblie, yem BenocuneaucT. Onpeneanre CKOPOCTh
BEIIOCHIIEIUCTA, €CIIH W3BECTHO, YTO OH MPUOBUT B MyHKT B Ha 4 yaca mo3xe
aproMmooOunucra. OTBeT AaiiTe B KM/Y.

Yacth 2

Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonv3yiime onank
omgemos Ne 2. 3anumwume cHauana Homep 6bINOTHAEMO20 3A0AHUA, A 3AMEM
noHOe 000CHO6AHHOE peuienue U OmEem.

Pemute cucteMy ypaBHEHHI

y+sinx=0,

(3sinx —1)(6y + 7)=0.

B mpaBuneHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=83 , SC=10. Haiizute yron, o0Opa30BaHHBIA IUIOCKOCTHIO
OCHOBaHMs U npsimoit AM , rne M — Touka nepecedeHus Mmeauad rpanu SBC .

Pemvre HepaBeHCTBO

-x2 _ 2
log; ((7”‘2 —5)(7”‘2+ t6 —1))+ log572—5> log; (74”cz —3) :
77 +16 1

Han tpeyronsauk ABC, AB=14, BC=10, CA=12. Touka D 5exXuT Ha MPSIMOil
BC tak, uwto BD:DC=3:7. OKpyXHOCTH, BIHCAaHHbIE B KaXIbIl U3
TpeyronbHukoB ADC u ADB, xacarorcs CTOpoHsl AD B Toukax E u F.
Haiinure nuny orpeska EF .

Haiinure Bce 3HaueHMs @, TMpU KaXIOM M3  KOTOPBIX  (YHKIUS
I (x)=x*-4 | x— a’ | —8x umeer Oojee ABYX TOUEK SIKCTPEMyMa.

Iepen xaxaeiM u3 yucen 11, 12, ..., 19 u 6, 7, ..., 10 npou3BoIBHBEIM 00pazomM
CTaBAT 3HAK ILTIOC MJIM MUHYC, [IOCJIE YeTro OT KaXI0T0 U3 00pa30BaBIIUXCS YUCET
nepBoro Habopa OTHUMAIOT KaXJ0€ U3 00pa30BaBIIMXCS YUCET BTOPOro Habopa,
a 3aTeM Bce 45 MoTydeHHBIX pe3yNbTaToB CKIaAbIBar0T. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyI0 HaHOOJBIIYI0 CyMMY MOXKHO HOIYy4YUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 148

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetrpanp crout 20 pyOneii. Kakoe HanOonbliee YUCIO TAaKAX TETPaJed MOXKHO

Oyznet kymuth Ha 550 pyOuneit mocne nmoHmkeHus 1eHsl Ha 20%?

Ha PUCYHKC JXMPHBIMU TOYKaMH IIOKazaHa ICHa cepe6pa Ha MOMCHT 3aKpbITUA

OMpIKEeBBIX TOPrOoB BO Bce paboume muHu ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPHU30HTAIIN YKa3bIBAIOTCS YHCIIa MECHIa, [0 BEPTUKAIN — [IeHa YHIIUU cepebpa
B nmoutapax CIHA. Jlns HarjasIHOCTH KHPHBIE TOYKU HA PUCYHKE COCITUHCHBI
nuHUeH. OmpenenuTe Mo PUCYHKY, KaKkoro d9mcia IeHa cepedpa Ha MOMEHT
3aKPBITHS TOPTOB ObIIIa HAUMCHBIIICH.

16,7
16,5
<\
- A 7\
[ ]
16,1 // . / \\ //
1
5,9 \/
15,7
15,5
9 10 11 14 15 16 17 18 21 22
aneaps 2008 2.

1 20-x
HaiinuTe xopeHbs ypaBHEHUS (5) =16.

B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpourensHOl (upMe HYX)HO IpHoOpecTH 74 KyOoMmeTpa NEeHOOETOHA Y OJHOTO
13 Tpex NocTaBHIMKOB. CKOJIBKO pyOiiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIEBYIO
MOKYIIKY C 10CcTaBKOW? LIeHBI M YCIIOBHS 1OCTaBKHU NPUBEJCHBI B TAOIHIIE.

Lena neno6eToHa CroumMocThb JononHutenpHbie
ITocraBmuk . 3 .
(py6neiiza 1 M”) | moctaBku (py6ieit) YCIIOBUSL

A 2850 4800
[Ipu 3aka3e Ha cymMMy

b 3100 5800 6ombme 150 000 pyOneit
JIOCTaBKa OecIIaTHoO

3

B 2880 3800 [Ipu 3akaze 6osnee 75 M

JI0CTaBKa OecIuiaTHO
Haiinure IUIOIIAb TPEYTOJIbHUKA,

n300paKEHHOTO Ha KJIEeT4aTod Oymare c
pasMepoM KiIeTkr 1 cM x 1 cM (CM. pUCYHOK).
OTBeT JaiiTe B KBaAPATHBIX CAHTUMETPAX.

Haﬁ,[[I/ITe 3HAaYCHHUEC BBIPAKCHUSA

1cm

72 + log7 6

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

Y
~— TN
_y=f(x) \\
\l
|x.1
0 \\: x

=

OcHoBaHUEM IpsIMOi IIPU3MBIL SIBIIIETCS

NPSIMOYTOJIBHBIH TPEYroJbHUK € Kareramu 6 u 4.

2 N
BokoBele pebpa paBHel —. Haifmure o0bem
T

LWJIMH/IPA, OMMCAHHOIO OKOJIO 3TOM IPU3MBI.

B10 | [ns ogHOTO W3 MPEenUpHATHI-MOHOIIOIMCTOB 3aBUCHMOCTh O00BeMa cIipoca Ha
NPOAYKUMIO ¢ (€AMHUII B MECSII) OT ee eHbl p (ThIC. py0.) 3amaercs hopMyIIon:
q=160—-10p . Onpenenute MaKCUMaJIBLHBIN YPOBEHB IICHBI p (B THIC. py0.), IpH
KOTOPOM 3HAu€HHE BBIPYUKH MPEANPUATHS 32 MECSI ¥ =g - p COCTABUT HE MEHEE
550 TsIC. pYO.

Haiinure namOonbinee 3HaueHwe QyHKimu y=13tgx—13x+6 Ha oTpe3ke

5
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W3 nyHkra A B myHKT B, paccTosHHe MeX1y KOTOphIMH 50 KM, OJHOBPEMEHHO

BbIEXAJUM MOTOLIMKIUCT U BEJIOCUIENUCT. M3BECTHO, YTO 3a 4ac MOTOLMKIIMCT
npoe3kaer Ha 30 kM Oonblie, yem BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCUIICIICTA, €CJIM W3BECTHO, YTO OH NPHUOBLT B MyHKT B Ha 1,5 yaca mo3xe
Mororukincra. OTBET TaliTe B KM/4.

Yacts 2

Jlna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonv3yiime OnankK
omeemog Ne 2. 3anumume cHauana Homep GbINOTHAEMOZ0 3A0AHUS, A4 3AMEM
noIHOe 000CHOGAHHOE Peulene U ONGem.

Pewute cucremy ypaBHeHuUi

y+cosx=0,

(2Vcosx —1)(7y —6)=0.

B npasunbHO# TpeyronpHOU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI

pebpa: AB=12/3 , SC=13. Haiinure yron, oOpa30BaHHBIA IUIOCKOCTBHIO
OCHOBaHMA U IpsMoit AM ,tae M — Touka nepecedeHus Meauad rpanu SBC .

Pemure HEPABCHCTBO

,xz _ 2
log; ((7_"2 —5)(7_"2+16 —1)) + logs¥> logs (7 2t —1) .
7 +16 -1

B tpeyronsauke ABC AB=15, BC=8, CA=9. Touka D nexut Ha npsamoil BC
TaK, 4r0 BD:DC=3:8. OKpy>KHOCTHU, BIMCAHHBIE B KaXJbIi U3 TPEYyTrOJbHUKOB
ADC wn ADB, xacatrcsi ctoponbl AD B Toukax E um F. Haliaute mmmny
orpeska EF .

HaiinuTe Bce 3HAYeHWUs «, OPH  KOKAOM M3 KOTOPBIX  (yHKIHS
2 2
f(x)=x"—2|x—a" |- 6x uMeer OoJice ABYX TOUCK IKCTPEMyMa.

Iepen kaxmpm u3 wucen 10, 11, ..., 20 u 2, 3, ..., 6 TPOU3BOJLHBIM 00pa3OM

CTaBAT 3HAK ILTIOC MM MUHYC, [TOCJIE Yero OT KaXI0T0 U3 00pa30BaBIIUXCS YUCET
HepBOro Habopa OTHUMAIOT KaXJ10€ U3 00pa30BaBIIMXCS YHCET BTOPOro Habopa,
a 3aTeM Bce 55 MOTydeHHBIX pPe3ysbTaTOB CKIaAbIBaiOT. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyH0 HaHOOJBIIYI0 CyMMY MOXKHO HOIYyYUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 149

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IIBETOYHbIE TOPIIKHU 110 ONTOBOH IeHe 120 pybiei 3a mITyKy.
Toprosas Harenka cocrasuser 15%. Kaxoe Hanbombiee 4mciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHKke >KMpHBIMH TOYKaMH IOKa3aHa IIeHa cepeOpa Ha MOMEHT 3aKpBITHS
OWMp)KEeBBIX TOPTrOB BO Bce paboume muM ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPU30HTAIIN YKa3bIBAIOTCS UHCIIA MECAIA, 0 BEPTHKAIN — LIEHa YHI[UU cepedpa
B joutapax CIIA. Jlns HariasiHOCTU XKMPHBIE TOYKU HAa PUCYHKE COEIUHEHBI
nuHueH. Ompenennute MO PHCYHKY HAaWMEHBIIYIO IIeHy cepebpa Ha MOMEHT
3aKpBITHSA TOPTOB B YKa3aHHBIHN repuoy (B nommapax CIIIA 3a yHOmio).

16,7

16,5
\

16,3 T3 \

16,1 T/ /N7
159 1/ \ \ T/

15,7

15,5

9 10 11 14 15 16 17 18 21 22
ansaps 2008 e.

)8
Haiinute kopeHb ypaBHEHUS [Ej =128.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiinute sin 4. Ha pucynke uzobpaxensl rpapuk GyHKIHH y = f(X) W KacaTembHas K dTOMY

rpaduKy, IpoBeJeHHas B Touke c aOcuuccod x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA
CrpourenbHol (hprpMe HyXHO nprodpectd 78 KyOOMETpOB eHOOETOHA Y OJJHOTO \
13 TpeX MocTaBIIMKOB. CKOJBKO pyOiIeil MpuaeTces 3araTuTh 33 CaMylo JIeIEeBYI0
MOKYIIKY C 10CcTaBKOW? LIeHbI M YCIIOBHSL JOCTaBKHU NIPUBECHBI B TA0JIHLIE.
Liena nenobeToHna Croumocts JomnonHuTenbHbe 2
[TocTaBmuk 9 3 .
(pyOmneii 3a 1 M) | moctaBku (pyOuieit) YCJIOBUS —_
A 2750 4600 1
[Tpu 3aka3ze Ha cymMMy \\ x, 2 -
b 2900 5600 6onbme 150 000 pyoOuneit 10 X
JlocTaBKa OecIuIaTHO
Tpwu 3akase Gomee 80 M’
B 2780 3600 P
JocTaBKa OecILIaTHO
\\\
—4
Haiinute miomanbs TpeyroibHHKa, H300paXEHHOTO Ha KJeTyaroil Oymare c
pasmepom KkieTku 1cMm x 1 cM (cMm. pucyHok). OTBeT gaiTe B KBaJpaTHBIX
CaHTHMETpax.
-In OcHoBaHuEeM IpsIMOi HPU3MBI SIBJICTCS
1cm

NPSIMOYTOJIBHBIA TPEYroJbHUK C Kateramu 10 m 7.

4 .
BokoBele pebpa paBHel —. Haiimure o0bem
T

qUWJIMHApPA, OIIMCAHHOI'0 OKOJIO 3TOM IIPU3MBI.

B10 | /Ins omHOTrO W3 NpeANpPHUSTHIH-MOHOIONNCTOB 3aBHCHMOCTh 00bEMa CIpoca Ha
O pppm— 72+logs 5 NPOIYKIUIO ¢ (SIUHHUI] B MECSII) OT e¢ LEHbI p (ThIC. py0d. 3amaercst GpopMyIioit:

q=160—-10p . Onpenennute MaKCUMaIBHBIN YPOBEHB IIEHBI p (B THIC. pyO.), IpH

KOTOPOM 3HAYCHHE BHIPYYKH MPEANPHSATH 32 MECSII ¥ = ¢ - p COCTABUT HE MEHEE
550 TsIC. pYO.

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI’IPDBZ.HHE He JonmycKaercst
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Haiinure wambonbiiee 3HaueHne ¢yHknun )y =10tgx—10x+4 Ha oTpeske
il
4

W3 nyHkta 4 B MyHKT B, paccTosiHME MekAy KOTOpbIMU 50 KM, OJTHOBPEMEHHO
BBIEXaJM aBTOMOOMIINCT M BEJIOCHIIEANCT. VI3BECTHO, YTO 3a 9ac aBTOMOOMIMCT
mpoe3kaer Ha 80 kM Oompmie, gem BenocuneaucT. OmpenenuTe CKOPOCTh
BEJIOCUIIENICTA, €CITM M3BECTHO, YTO OH MpPUOBUT B MyHKT B Ha 2 dYaca INO3Ke
aBTOMOOunucTa. OTBET HaiiTe B KM/4.

Yacts 2

Jna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonv3yiime onank
omgemos Ne 2. 3anumwume cHauana Homep 6bINOTHAEMO20 3A0AHUA, A 3AMEM
noHOe 000CHO6AHHOE peuienue U OmEem.

Pemure cucremy ypaBHeHUI

y—sinx=0,

(2+/sinx —1)(6y + 5)=0.

B npasunbHO#t TpeyronpHOU nupamune SABC c¢ ocHoBanueM ABC W3BECTHBI

pebpa: AB=243 , SC=25. Havigure yroa, o0Opa30BaHHBIA IUIOCKOCTHIO
OCHOBaHM U IpssMoit AM ,tae M — Touka nepecedeHus meauad rpasu SBC .

Pewute HepaBeHCTBO
,xz _ 2
10555((3-)‘2 —5)(3"‘2+4 —1))+ logs —>———>> log, (3 2 —2) .
3 —x“+4 _1

B tpeyromsauke ABC AB=15, BC=5, CA=12. Touka D nexXUT HA NPSIMOMH
BC tak, uwto BD:DC=3:4. OKpyXHOCTH, BIHCaHHbIE B KaXIbIl U3
TpeyronbHukoB ADC u ADB, xacarorcs CTOpoHsl AD B Toukax E u F.
Haiinure nuny orpeska EF .

f(x) =x- |x— a’ | —7x umeeT Gonee IBYX TOYEK HIKCTPEMyMa.

Iepen kaxapm u3 uucen 10, 11, ..., 20 u 4, 5, ..., 8 IPOU3BOJIBEHEIM 00pa3OM
CTaBAT 3HAK ILTIOC MM MUHYC, [IOCJIE YeTro OT KaXI0T0 U3 00pa30BaBIIUXCS YUCET
HepBOro Habopa OTHUMAIOT KaXJ0€ U3 00pa30BaBIIMXCS YHCENT BTOPOro Habopa,
a 3aTeM Bce 55 MOITy4eHHBIX pPe3yNbTaTOB CKIaAbIBar0T. Kakyro HAUMEHBIIYIO 110
MOJIYJIIO ¥ KaKyI0 HaHOOJBIIYI0 CyMMY MOXKHO HOIYy4YUTh B UTOTE?

Haiinure Bce 3HaueHMs @, TMpU KaXIOM M3  KOTOPBIX  (YHKIUS

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 150

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBoil neHe 130 pyoOumeit 3a mTyKy.

Toprosas Harenka cocrasusier 20%. Kaxoe HanbombIee 4uciIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHKe >KUpHBIMH TOYKaMH IOKa3aHa IIeHa cepeOpa Ha MOMECHT 3aKpBITHS
OMpIKEeBBIX TOPrOB BO Bce paboume mHM ¢ 9 mo 22 sHBaps 2008 roma. Ilo
TOPHU30HTAIIM YKa3bIBAIOTCS YHCIIa MECHIa, 10 BEPTUKAIN — [IeHa YHIUHU cepebpa
B nomrapax CIIA. Jis HarjasIHOCTH XKMPHBIE TOYKH HA PUCYHKE COCIMHEHBI
nuHueH. OmpenenuTe MO0 PHUCYHKY, Kakoro d9mcia IeHa cepedpa Ha MOMEHT
3aKPBITHSA TOPTOB ObITa HANOOJIBIIIEH.
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16,17/ /N
159 1/ \ \'/

15,7
15,5

9 10 11 14 15 16 17 18 21 22
aneapwv 2008 2.

13—x
Haiinure KOpeHb ypaBHEHHUS (%j =4.

B tpeyromsauke ABC yron C pasen 90°, AB =30, AC =24. Haiiaure sin 4.
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CrpourensHol (prpMe HyXHO IproOpecTd 77 KyOOMETpOB EHOOETOHA Y OJJHOTO
13 Tpex NocTaBHIMKOB. CKOJNBKO pyOiiel mpuaeTcs 3alIaTUTh 33 CaMyo JEHIEBYIO
MOKYIIKY C 10cTaBKOW? LIeHBI M YCIIOBHS 1OCTaBKHU NPUBEJCHBI B TAOIHIIE.

Ilena neHobGeTOHA CTonMoCTh JlommoTHUTE TbHBIE
[TocraBmuxk . 3 .
(pyOneiiza 1 M°) | nocTaBkH (pyOuieit) YCIIOBHSI

A 2850 4800
IIpu 3aka3ze Ha cymmy

b 2900 5800 6ombme 150 000 pyOueit
JI0CTaBKa OeCIuIaTHO

3

B 2880 3800 Ipu 3akaze 6omee 80 M

JIOCTaBKa 0eCIUIaTHO

Haifnure 1wromags TpeyroibHHMKA, W300pak€HHOTO Ha KIeT4aTod Oymare c
pasmepom kietku 1 cMm x 1 cM (cMm. pucyHok). OTBET maliTe B KBaJPaTHBIX

CaHTHUMETpax.

1cm

. 341
Haiiure 3HaueHye BRIpasKeHUS 2° og27

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue

MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

3

|

[y

o
-

< 4R
Do

HpHMoyFOHBHHﬁ napajuiCJacenunea  OonrucaH Al

okono cdepsl paamyca 1,5. Haiimure ero
00BeM.

B

Jnst omHOTO M3 HpeNIpHATHH-MOHOIIOIMCTOB 3aBUCHMOCTh 00BEMa CIipoca Ha
NPOAYKUHUIO ¢ (€AUHUII B MECSII) OT ee eHbl p (ThIC. py0.) 3amaercs GopMyIIon:

q=160—-10p . Onpenenute MaKCUMaJIbHBINA YPOBEHD IICHBI p (B THIC. py0.), IpH
KOTOPOM 3Ha4eHHE BHIPYUYKH MPEIIPHUATHS 32 MECSII ¥ = ¢ - p COCTaBUT HE MEHee
550 ThIC. pYO.

Haiimure nHaumenbiiee 3Hauenume ¢GyHkuun y=10tgx—10x+7 Ha oTpe3ke

vl
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W3 nmyHkta 4 B IMyHKT B, paccTOSHHE MEXIy KOTOpPHIMH 60 KM, OXHOBPEMEHHO

BbIEXaTM MOTOLMKIMCT U BEIOCHIIEAUCT. M3BECTHO, YTO 3a 4aC MOTOLUKIHUCT
npoe3xkaer Ha 50 kM Oombiie, ueMm BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCHUIIEIUCTA, €CIIM M3BECTHO, YTO OH NPHOBUI B IyHKT B Ha 5 4acoB Io3xe
MoTouukiucra. OTBeT JaiTe B KM/4.

Yactb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwvsyiime 6aaHK
omeemos Ne 2. 3anuwiume cHauana HoMep GbLINOIHAEMO20 3A0AHUA, A 3AMeM
nonnoe 000CHOBAHHOE pewieHue 1 Omeen.

Pemute cucremy ypaBHeHUM

y—cosx=0,

(5+/cosx —1)(2y —4)=0.

B npasunbHOU TpeyronbHoW nupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

peopa: AB=6+/3, SC=10. Haiigure yroi, oOpa30BaHHBIM INIOCKOCTBIO
OCHOBaHMA U npsiMmoit AM , rne M — Touka nepecedyenus meauad rpanu SBC .

Pemure HEPABCHCTBO

,xz _ 2
logs ((3_)‘2 - 5)(3_szr9 —1))-1— 10g5%> log; (3 7 —4)
3 -1

-x“+

B tpeyronsauke ABC AB=10, BC=4, CA=7.Touka D nexwut Ha npsimoii BC
TaK, uto BD:DC=2:5. OkpyXHOCTH, BIUCAHHBIE B KAXKABII U3 TPEYTrOJbHUKOB
ADC wu ADB, xacatorca ctopoHsl AD B toukax E u F. Haiinute nnuny
orpeska EF .

Halizute Bce 3HaueHWs @, TPH  KOKAOM M3  KOTOPBIX  (PyHKIHA
f(x)= x> -3 | x— a’ | — 7x umeeT Goee MBYX TOYCK IKCTPEMyMa.

Iepen xaxmeiM u3 gucen 14, 15, ..., 20 u 6, 7, ..., 10 Ipou3BOIBHBEIM 00pazoM
CTaBAT 3HAK IUIIOC MM MHUHYC, TIOCJIE Y€ro OT KaXI0r0 M3 00Pa30BaBIIMXCSI YHCEI
MEePBOTO HabOpa OTHUMAIOT KaXa0e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 35 MOJIyYEHHBIX Pe3yJIbTaTOB CKIaapIBat0T. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOXKHO HOJIYyYHUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 151

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKymnaeT IIBETOYHbIE TOPIIKU 110 onToBoil 1ene 100 py6meit 3a mryky.

Toprosas Hanenka coctasisieT 30%. Kaxoe HaubGomblliee 4ylcIO TaKUX TOPIIKOB
MOYKHO KYIHTh B 9TOM Marasuse Ha 1100 pyouneit?

Ha pucyHke XHMpHBIMH TOYKaMH IOKa3aHa IieHa cepeOpa Ha MOMEHT 3aKpPBITHS
OWMp)KEBBIX TOPTOB BO Bce paboume muHM ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPU30HTAIIN YKA3bIBAIOTCS YHCIIA MECSAIA, 0 BEPTHKAIN — [IEHa YHI[UN cepedpa
B nomrapax CIIA. J[is HariasIHOCTH XKMPHBIE TOYKM HA PUCYHKE COCTHHEHBI
muHuell. OmpenenuTe 1O PUCYHKY HAMOONBINYIO LEHYy cepeOpa Ha MOMEHT
3aKpBITHSA TOPTOB B YKa3aHHHBIH repuoy (B noitapax CIIIA 3a yHOmio).

16,7
16,5

16,1 T/ /N7
1591/ \ N/

15,7
15,5

9 10 11 14 15 16 17 18 21 22
ansaps 2008 e.

16 —x
Haiingute kopeHb ypaBHEHUs (Zj =16.
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B tpeyronsauke ABC yron C pasen 90°, 4B =30, AC =24. Haiigute sin 4.

CrpouTensHOH GupMe HY)HO mpruodpectd 70 KyOOMETpoB EHOOETOHA Y OJJHOTO
13 TpeX MOCTaBIIMKOB. CKOJIIBKO pyOJiel MpuaeTcs 3aIUIaTUTh 32 CaMylo JCIIeBYIO
MOKYIIKY ¢ AocTaBKoi? [IeHbI U YCIIOBUS IOCTaBKH MTPUBEICHBI B TAOJHIIEC.

Llena

Mocrasumk|  HeroGerona CToUMOCTb JlOTIOTHATETBHEIC
- (py6ueii 3a 1 M) Aoctasky (pyOuneii) YCIIOBUS
A 2650 5000

IIpu 3aka3ze Ha cymmy

b 3100 6000 6ombme 150 000 pyOieit
JIOCTaBKa OecIIaTHO
3
B 2680 4000 [Ipu 3akaze 6onee 75 M

JOCTaBKa OecIIaTHO

Haiiniure 1utomags TpeyroidbHHKA, H300pa-

KEHHOTO Ha KIeT4aTod Oymare ¢ pasMepoM .

kIeTkd 1 cM x 1 cM (cM. pucyHOk). OTBeT maiite

B KBaJIpaTHBIX CAHTHMETpaX. / //
[

. 3+logs 7
HaiinuTe 3HaueHue BeIpakeHHsa 37 053"

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI’IPDBZ.HHE He J0onmyCcKaeTrcst

Ha pucynke u3obpaxkenbl rpapuk GyHKIEH y = f(X) W KacaTelbHas K dTOMY
rpaduKy, mpoBeleHHas B Touke c abcuuccoit x,. Haiinure 3HaueHue mnpous-

BOAHOI GyHKIMHU f(X) B TOYKE X;.

YA
T\ 5
[\ /
/ \
[ /
\ %! "
L 0l1 /5 x
\ I
\ I /
\ !
y=fx) \ !
\ -
\ Wl ~
i/
\\
D,
IIpssMoyrosipHBI  mapajulenenunes  ONUcaH A, C,
oKoJI0 cepsl panuyca 2. Haliaure ero o0bem.
A o
B

Jnst omHOTO M3 HpEeNIpHATHH-MOHOIIONNCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
OPOIYKIHUIO ¢ (SIUHHUI] B MECSII) OT ee LeHbl p (ThIC. py0d. 3amaercst GpopMyIioit:

q=160—-10p . Onpenennute MaKCUMaILHBINA YPOBEHB IICHBI p (B THIC. py0.), IpH
KOTOPOM 3Ha4€HHUE BHIPYUYKH MPEINPHUSITHS 32 MECSII] ¥ =¢ - p COCTAaBUT HE MEHee
550 TsIC. pYO.

Haiimure HamMeHbmiee 3HadeHWe OyHKoun y=13tgx—13x+4 Ha oTpeske

¥
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W3 myHkTa A B MyHKT B, paccTOSHHE MEXIy KOTOPHIMH 60 KM, OXHOBPEMEHHO

BBIEXAJIH AaBTOMOOMIIMCT M BEJIOCHUIIEIUCT. M3BECTHO, YTO 3a 4aCc aBTOMOOMIIMCT
mpoexaer Ha 110 kM Oombine, yem Benmocunenuct. OmpenennTe CKOPOCTh
BEJIOCUIENCTA, €CIM U3BECTHO, YTO OH IPHOBLT B IMyHKT B Ha 5,5 uaca mo3xke
aproMoOmmcTa. OTBET JaifTe B KM/4.

Yacts 2

Jlna 3anucu pewenuii u omeemoé Ha 3zadanus CI-C6 ucnonwv3yitme 61ank
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINOAHAEMOZ0 3A0AHUA, 4 3aAHeEM
nOJIHOE 0DOCHOBAHHOE PeuieHue U OmEem.

Pemure cucremy ypaBHeHUI

y+sinx=0,

(2+/sinx —1)(2y +5)=0.

B mpaBunsHOM TpeyromsHOM mupamune SABC c ocHoBaHueM ABC HU3BECTHBI

peopa: AB=10\3, SC=26. Haiigure yroa, oOpa30BaHHBIA IIOCKOCTBIO
OCHOBaHMsA U npsimoit AM , rne M — Touka nepecedeHus Mmeauad rpanu SBC .

Pemure HepaBeHCTBO

2
X" _ 2
log; ((3*'*2 —2)(3**‘2+ 4 —1))+ logs =2 > 1og5(32*)‘2 —1)
3*){ +4 _1

B tpeyronsuuke ABC AB=15, BC=5, CA=12. Touka D nexuT Ha NpsSMOI
BC Tak, uro BD:DC=1:9. OKpyXHOCTH, BIHCaHHble B KaXAbI1 U3
tpeyroibHukoB ADC u ADB, kacawtcst cTopoHbl AD B Toukax E u F.
Haiinure nnmunry otpeska EF .

Haiiqure Bce 3HaueHMs @, TMpU KaXKIOM M3  KOTOPBIX  (YHKIUS
I (x)=x>-2 | x— a’ | — 8x mMmeer Oonee ABYX TOUEK IKCTPEMyMa.

Ilepen kaxmpiM w3 gucen 14, 15, ..., 20 u 4, 5, ..., 8 IPOU3BOJEHBIM 00pa3oOM
CTaBSIT 3HAK ILTIOC WM MHHYC, TTOCJIE Yero OT KaXKJI0ro U3 00pa30BaBIIMXCS YHACEI
MEePBOT0 HabOpa OTHUMAIOT KaXJI0¢ U3 00pa30BaBIIMXCS YKMCET BTOPOro Hadopa,
a 3aTeM Bce 35 TONYyYCeHHBIX Pe3yNIbTaTOB CKJIAABIBAIOT. Kakyro HAMMEHBIIYIO 110
MOJIYJTIO Ml KaKyI0 HAaHOOJBIIYI0 CYMMY MOYHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst




EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 152-1/3

Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 152

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKkymnaeT IIBETOYHbIC TOPIIKH 10 onToBoil nene 100 pybinei 3a mryky.

ToproBas HameHka coctaBisieT 25%. Kakoe HanOoubliee YMCIO TaKUX TOPIIKOB
MOJKHO KYIHTh B 3TOM Marasune Ha 900 pyomneit?

Ha pucyHke >KUpPHBIMM TOYKAaMHU IIOKa3aHa LI€HA MEIU HAa MOMEHT 3aKpbITHs
OMpKeBBIX TOProB BO Bce paboume muHM ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPU30HTAIN YKa3bIBAIOTCS YUCIIA MECALA, 110 BEPTUKAIU — LIeHA TOHHBI MEIU B
nmomnapax CIHA. JIng HariasiqHOCTH JKHPHBIE TOYKM HAa PUCYHKE COEAMHEHBI
nuHued. OmnpepenuTe MO PUCYHKY, KAKOTO YHC/IA [€Ha MeId Ha MOMEHT
3aKpBITUS TOPTOB ObLIA HAUMEHBILICH.

7750
7650

[\
7550 AR} )
7450 [\ A

\ /
7350 \
7250
7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

4—x
Haiinure kopeHb ypaBHEHHS (%) =27.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTenbHOH (HupMe HYKHO MpHoOpecTH 79 KyOOMETpoB MEHOOETOHA Y OJJHOTO
13 TpeX MOCTaBIIMKOB. CKOJIBKO pyOJel MpuaeTcs 3aIUIaTUTh 32 CaMylo JCIIeBYIO
MOKYIIKY ¢ A0cTaBkoi? LIeHbI M YCIIOBUS TOCTaBKH MTPUBEICHEI B TAOIHIIE.

Ilena neHoOeToHA CrouMocTh JlononHuTEIbHBIC
TTocTaBmuk . 3 .
(pyOuneii 3a 1 M) | moctaBku (pyOuieh) YCIIOBHSI
A 2750 4400
IIpu 3aka3e Ha cymmy
b 2800 5400 6ombrre 150 000 pybieit
JIOCTaBKa OecIIaTHO
3
B 2780 3400 Ipu 3akaze 6osee 80 M
JIOCTaBKa OecIIaTHo

Haifnure miomanb TpeyrodbHHKA, W300pa)kKeHHOTO Ha
KJIeT9aToit Oymare ¢ pasmepoM KiIeTku 1 cM x 1 cm (cm.

pucyHOK). OTBET #aiiTe B KBaIpaTHBIX CAHTUMETPAX.

1cm

Haiinure 3HaueHUE BBIPAKEHHS 32+ logs7

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

71
4
/
xl 4
I / »>
\ IiO 1/ 6 X
\ T,
L1/
\y=f) L1145
\ ' N
\‘
\e
\ // N\
\ /
\ /[

IIpsiMoyronpHbIl  MapajulelenuIes  ONHUCcaH

okono cdepbl paamyca 3,5. Haiigute ero
00BeEM.

Jnst omHOTO M3 NpenpHUATHH-MOHOIOIKCTOB 3aBUCHMMOCTh 00BEMa CIIpoca Ha
MPOAYKIUIO ¢ (€IMHUI B MECSII) OT €€ LIeHbl p (THIC. py0.) 3amaercss HopMyIoun:
q=160—-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb ILIEHbI p (B THIC. pyO.), pH
KOTOPOM 3HAYCHHUE BBIPYUKH NPEATIPUSITHS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MECHEE
550 TBIC. PYO.
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Haiinure HaumOousbiee 3HaueHue ¢QyHkmmn y=4tgx—4x+7—-9 Ha OTpe3ke

4l

W3 myHkta A B MyHKT B, paccTOSHHE MEXIy KOTOPHIMH 60 KM, OXHOBPEMEHHO
BBIEXAJTH MOTOIMKINCT U BEIOCHIIEANCT. VI3BECTHO, YTO 3a YaC MOTOLMKIHCT
mpoezxaer Ha 40 kM Oompmie, yem Benocumeauct. Ompenenure CKOPOCTh
BEJIOCUIENCTA, €CIIM M3BECTHO, YTO OH MpPUOBUT B NMyHKT B Ha 2 4Yaca INO3Ke
MoTtonukiaucta. OTBeT AaliTe B KM/4.

Yactb 2

Jlna 3anucu pewenuii u omeemos Ha zadanus CI-C6 ucnonwv3yitme 01aHkK
omeemog Ne 2. 3anuwiume cHauana HoMmep 8bINONHAEMOZ0 3A0AHUA, 4 3AMeEM
nOJIHOE 0DOCHOBAHHOE peuienue U Omeem.

Pewute cucremy ypaBHeHuUi
y+cosx=0,

(5vcosx —1)(5y —3)=0.

B mpaBuisHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC H3BECTHBI

pebpa: AB=20+/3, SC=29. Haiinure yroi, oOpa30BaHHBIM IIOCKOCTHIO
OCHOBaHHSA U npssmoit AM , tne M — Touka nepecedeHus Meaua rpasu SBC .

Pelnre HEpaBEHCTBO
-2 _ 2
log, ((77)62 —5)(77’(%’ ’ —l))+log2#> log2(7 i —3) .
7-x +9 -1

B tpeyrompauke ABC AB=12, BC=5, CA=10. Touka D nexuT Ha NpsIMOii
BC Ttak, uyto BD:DC=4:9. OKpyXHOCTH, BIIHMCaHHblE B KaXIbIH U3
TpeyronbHukoB ADC u ADB, xacatorcsa cropoHbl AD B Toukax E u F.
Haiingure nnmunay otpeska EF .

Halinzute Bce 3HaueHWs @, NP KOKAOM K3 KOTOPBIX  (pyHKIMA
f(x):xz— |x— a’ | — 9x mmMeet Gosee IBYX TOUEK IKCTpEMyMa.

Ilepen kaxapiM w3 uwWcen AByx HabopoB 1, 2,..., 7 wm 11, 12,..., 19
MIPOM3BOJILHBIM 00pPa30M CTaBAT 3HAK IUTIOC MM MUHYC. [ocie 3Toro K KaxaoMmy
U3 00pa3oBaBIIMXCS YHCENT T[EPBOro Habopa MNPUOABISIOT KAXKIOE U3
00pa30BaBIINXCsI YUCET BTOPOro HAbopa, a 3ateM Bce 63 MOTyUeHHBIX pe3ysibTaTa
cKknapBaoT. Kakyro HAMMEHBUIYIO 0 MOMAYJI0 M KaKyl HauOOJBIIYI0 CYMMY
MO’KHO MOJYYHUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 153

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBOIl HeHe 140 pyOumeit 3a mTyKy.

Toprosas Harenka cocrasiser 30%. Kaxoe Hanbombiee 4McIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHke >XMpPHBIMH TOYKaMH IIOKa3aHa IICHA MEIH HAa MOMEHT 3aKpBITHS
OMpIKEeBBIX TOProB BO Bce padoume aum ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPHU30HTANIN YKA3BIBAIOTCS YHCIIa MECSIa, IT0 BEPTUKAIM — IIeHa TOHHBI MEIH B
nomnapax CIHA. J[ns HariasmHOCTH JKHpHBIE TOYKH Ha PHUCYHKE COCIWHCHBI
nrHueH. OnpenenuTe 1Mo PUCYHKY HAaMMEHBIIYIO IIeHY MeIH Ha MOMEHT 3aKPBITHS
TOPTOB B YKa3aHHEINA nepron (B nomtapax CIIA 3a ToHny).
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Haiinute KOpeHb ypaBHEHUS (gj =81.
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B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiiaute sin 4.

CrpouTensHOH GupMe HY)HO mprHodpectd 70 KyOOMEeTpoB EHOOETOHA Y OJJHOTO
U3 TPEX MOCTaBIIUKOB. CKOIBKO pyOiIeii MpuAeTCs 3aIIaTUTh 33 CaMylo JICIIEBYIO
MOKYTIKY ¢ ocTaBKoi? L[eHbI 1 yCIIOBHS TOCTaBKH MPUBEICHEI B TAOIHIIE.

[TocTaBmuk [ena nenoberona Croumocts JlononHUTENbHBIE YCIOBUS
B (py6ureii 3a 1 m°) | nocrasku (py6ueii) Y

A 2850 4300
IIpu 3aka3e Ha cymmy

b 3100 5300 6ombrre 150 000 pybieit
JIOCTaBKa OecmIaTHO

3

B 2380 3300 [pu 3akaze 6osee 75 M

JIOCTaBKa OecIIaTHO
Haiinure muomanp TpeyroiapbHHKA, H300pa- 1eM

JKEHHOTO Ha KJIET4aToi Oymare ¢ pasMepoM
kinetkn 1 cM x 1 cM (cMm. pucyHok). OTBeT
JlaiiTe B KBaJpaTHBIX CAHTUMETPaX.

. 2+logg 2
HaiinuTe 3HaueHue BRIpaskeHHs 97 089~

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

y
x, 1 4%
| >
I 0 1 ya
|
o } 2
A\ RN p
y=f) \\ . /I yd
I 7
- ’5
\ : ///
\ /4
N\
///
e
p
. Dy
HpsMOyronbHbIi  mapajienenunesn  OMHCaH 4
okoino chepsl pagmyca 2,5. Haiigute ero (o
00BbeM. .
4 o
B

Jis OmHOTO W3 MPEeNnpUATHIH-MOHOTIONHNCTOB 3aBUCHMOCTh O0beMa CIpoca Ha
NPOIYKIUIO ¢ (SIUHUI] B MECSII) OT ee LeHbI p (ThIC. py0.) 3amaercst popmyIioit:
q=160—10p . Onpenenure MaKCHMaIBHBII yPOBEHb IIEHB! p (B THIC. py0.), IpH
KOTOPOM 3Hau€HHUE BBIPYUKH MPEATIPUSTHUS 32 MECSL = ¢ - p COCTaBUT HE MEHEe
550 TsIC. pYO.
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Haiinure nambombiiee 3nadenne GyHkmum y=12tgx—12x+37—6 Ha OTpe3ke
.z
4’ 4

W3 nyHkra A B IyHKT B, paccTosHHE MEXIy KOTOphIMH 60 KM, OJHOBPEMEHHO
BbIEXaJIM aBTOMOOMIIUCT M BEJIOCHINEAUCT. M3BECTHO, UTO 3a 4ac aBTOMOOMIMCT
npoezxaer Ha 100 kM Oomnpiie, yem Benocunenuct. OmpenenuTe CKOPOCTh
BEJIOCHIIEIUCTA, €CIIM U3BECTHO, YTO OH NPHOBUT B IMyHKT B Ha 2,5 yaca mosxe
aproMobOunucra. OTBeT Aaiite B KM/4.

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cuauana HOMeEpP 6LINOIHAEMOZ0 3A0AHUA, A 3ameMm
HOJIHOE 0DOCHO6AHHOE pewenue u omeem.

3

H

4

C

!I

Pemmre cucremy ypaBHeHUH
y+sinx=0,

(3v/sinx —1)(5y —3)=0.

B npaBunbHOl TpeyronbHoi nupamuae SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=30\3 , SC=34. Havigure yroa, oOpa30BaHHBIA IIOCKOCTHIO
OCHOBaHMSA U IpssmMoit AM , tae M — Touka nepecedeHus meauad rpasu SBC .

Pemvre HepaBeHCTBO
—x? _ 2
log, ((7_)r2 —6)(7_)‘2+9 —1)j+log272—6> log2(73_x2 —5) .
7-x +9 -1

B tpeyronenuke ABC AB=13, BC=7, CA=11. Touka D nexur Ha IOpsIMoil
BC tak, uwto BD:DC=1:7. OKpyXHOCTH, BIHCaHHBIE B KaXIBIH W3
tpeyronsHukoB ADC u ADB, xacarorcs cTopoHsl AD B Toukax E m F.
Haiinure nuny otpeska EF .

Haiinzute Bce 3HaueHUs @, NOPH  KOKAOM M3 KOTOPBIX  (yHKIMA
f(x)=x* —2|x—a*|-10x uMeeT XOTs GBI OHY TOUKY MAKCHMYMA.

Iepen kaxapM u3 uucen 3, 4, ..., 9 u 11, 12, ..., 19 npousBosbHEIM 00pa3zoM
CTaBAT 3HAK ILTIOC MM MUHYC, IIOCJIE 4eT0 K KaXKA0My U3 00pa30BaBIINXCS YHUCEI
IepBoro Habopa NpUOABISAIOT KaXKIOe U3 O0Opa30BaBIIUXCS YHCENI BTOPOTO
Habopa, a 3aTteM Bce 63 TOIYYEHHBIX pe3yibTaTa CKIaAbIBAlOT. Kakyro
HAUMEHBIIYI0 10 MOJYNI0 U KaKyl0 HauOOJNBIIYI0 CyMMY MOXHO IMOIy4HUTb B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst




EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 154-1/3

Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 154

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom Ha 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHAs
Odecamuunasn 0pods. Omeem cnedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUs, HAYUHAA C nepeoll knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWMUmME 6 OMOeNbHOIU Klemouke &
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasuyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

MarasuH 3aKymaeT IIBETOYHBIC TOPIIKH 10 onToBoi 1eHe 100 pyOuneit 3a mTyKky.
Toprosas HareHka cocraBisieT 25%. Kaxoe HanbombIee 4iciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM Marasune Ha 1300 pyOueii?

Ha pucyHke »XHUpHBIMH TOYKAMH IIOKa3aHa IIEHA MeIU HAa MOMEHT 3aKpBITHS
OUpKeBBIX TOProB BO Bce paboume muHH ¢ 7 mo 20 asrycra 2008 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCSl YHCJA MECSNA, M0 BEPTUKAIM — II€Ha TOHHBI MeEIH
B nomtapax CIHA. J{ns HarmsaHOCTH KUpPHBIE TOYKM Ha PUCYHKE COETUHEHBI
nuHued. OmnpenenuTe MO PUCYHKY, KAKOTO 4YHCNIA [€Ha MeId Ha MOMEHT
3aKpPBITHS TOPTOB ObLIA HAMOOJIBIIEH.
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Haiinure kopeHb ypaBHEHHUS (Ej =32.
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B tpeyromsauke ABC yron C pasen 90°, AB =30, AC =24. Haitmute sin 4.

CrpourenbHoii pupme Hyx)HO npruodpectu 40 KyGOMETpOB CTpOUTENBHOTO Opyca.
VY He€ ectb Tpu noctaBirka. CKOIbKO pyOseil mpuaercs 3aliaTHTh 32 CaMylo
JICIEBYI0 TIOKYNKY C JOCTaBKOH? LIeHBl M yCIOBHMS JOCTaBKM HPHBEACHHI B

Tabuune.
S (T — I_[eHau Opyca \ CronMocTh } JlonomHuTENbHBIE
(pyOneii 3a 1 M) | nocraBku (py0ieit) YCIIOBHSI

A 4000 10000
I1pu 3aka3e Ha cyMMy

b 4200 8000 oonpme 150 000 py6Gieit
JIOCTaBKa OecIIaTHO
[Ipu 3aka3e Ha cymmy

B 4100 8000 6oubire 200 000 py6ueit
JI0CTaBKa OeCILIaTHO

Haifmure momans TpeyroipHHKA, H300pa)KeH-

HOTO Ha KJIETYaTOMN 6yMare C pasMCpoOM KIJICTKH

1 cMm

lcmx 1em (cMm. pucyHok). OTBeT naiTe B

KBaIpATHBIX CAHTUMCTpaAx.

HaiinuTe 3HaueHHe BbIpaKEHUS 72 +logr 4

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim

KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

y
N y=f(x) [l
N //—-\
N
// N \ II
/ Nt
TN T
I /
-3 \\ |
o/
N 7
N
\\
\\‘

IIpsiMOyrosibHbIM  HapajulenenuIes OINUCaH

oKoJ10 cepsl pamuyca 3. Halinure ero o0beMm.

B

Jnis ogHOTO W3 MPennpUsTHI-MOHOTIONMCTOB 3aBUCHMOCTh O00beMa CIpoca Ha
MPOAYKITUIO ¢ (SIWHUI] B MECSIT) OT €€ IIeHBI p (THIC. py0.) 3amaercss HopMyIIoi:

q=160-10p . Onpenenure MaKCHMaNbHBII yPOBEHb IIEHBL p (B ThIC. py0.), IpH
KOTOPOM 3HauCHHUE BBIPYUKH NPEATIPUATHS 32 MECSAL] ' =¢ - p COCTaBUT HE MECHEe
550 TsIC. pyYO.

Haiinure Haumenbliee 3HaueHune QyHKIMH y=16tgx—16x—47+3 Ha OTpeske

4l
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U3 myskTa A B MyHKT B, paccTosHHE MeXIy KOTOpPhIMH 40 KM, OXHOBPEMEHHO
BBIEXAJM MOTOIMKINCT U BEJIOCHIICANCT. VI3BECTHO, YTO 3a YaCc MOTOLUKIHCT
npoe3kaer Ha 30 kM Oombmre, yeMm BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCUIECTA, €CIM M3BECTHO, YTO OH MpUObLT B IyHKT B Ha 3 dYaca mo3xke
MoTouukircTa. OTBET JalTe B KM/U.

Yactp 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINONHAEMOZ0 3A0AHUA, 4 3AMeEM
NnOJIHOE 0DOCHOBAHHOE peuleHue U Omeem.

Pemute cucremy ypaBHeHui

y+cosx=0,

(4cosx —1)(3y +5)=0.

B npasunbHO# TpeyronbHoU nupamuae SABC c¢ ocHoBanueM ABC u3BECTHBI

pebpa: AB=83, SC=17. Haiignure yron, 0Opa30BaHHBIM IUIOCKOCTBIO
OCHOBaHHUA U nipsiMmori AM , tne M — Touka nepecedenus meauad rpaau SBC .

3 | Pemute HepaBEeHCTBO

,xz _ 2
log, ((3_"2 - 5)(3_"2+ ’ —1)) + log232—5> 10g2(37_"2 - 4) .
37X +9 1

4 | B tpeyronsuauke ABC AB=15, BC=7, CA=9. Touka D nexur Ha npsamoit BC,
npuueM BD:DC=5:7. OKpyXKHOCTH, BIIUCAHHBIE B KaXIbI U3 TPEYTrOJbHUKOB
ADC un ADB, xacatorca ctopoHbl AD B Toukax E u F. Haiigutre nnuny
oTpeska EF.

H

Haiizute Bce 3HaueHWs @, UPH  KDKAOM M3  KOTOPBIX  (yHKIUA

f(x) =x*—| x—a*|—11x uMeer X0Ts GBI OJIHY TOUKY MAKCHMYMA.

Iepen kaxmpM w3 gucen 2, 3, ..., 6 u 11, 12, ..., 19 npou3BoIBEHEIM 00pazoM
CTaBSIT 3HAK IUIIOC MJIM MHHYC, MOCJIE YeTO K KaXIO0MY U3 00pa30BaBIINXCS YHCEI
mepBoro Habopa NPHOABIAIOT KaKAOe W3 00PAa30BABIIMXCS YHCEN BTOPOTO
HaOopa, a 3areM Bce 45 MOIy4YeHHBIX pPE3yJbTaTOB CKIaAbIBaloT. Kakyio
HAVMEHBIIYI0 M0 MOJYNI0O M KAaKyl0 HAWOOJBIIYI0 CyMMY MOXHO IOIYYHTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 155

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKynaeT [BETOYHBIC TOPIIKH MO onToBoi meHe 130 pyOneit 3a mrTyky.

Toprosas HareHka coctaBisieT 25%. Kakoe Hauboubliee 4MCIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToOM Marazune Ha 1100 pyOueii?

Ha pucyHke XWpHBIMH TOYKAMH IIOKa3aHa IICHA MEOW Ha MOMEHT 3aKpBITHA
OMpKeBBIX TOProB BO Bce paboume muHM ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPHU30HTAIM YKA3BIBAIOTCS YMCJIA MECSIA, IT0 BEPTUKAIN — II€HA TOHHBI MEIH B
nmomnapax CIHA. JIng HariasiqHOCTH JKHPHBIE TOYKM HAa PUCYHKE COEAMHEHBI
nuHueH. Onpenennure Mo pUCYHKY HAUOOJBIIYIO [IEHy MEIH Ha MOMEHT 3aKPBITHS
TOPToB B yKa3aHHbIH nepuon (B gomnapax CIIA 3a ToHHY).
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutenbHO# prupme HyxHO prHodpecti 60 KyOOMETpOB CTPOUTEIBHOTO Opyca.
VY He€ ectb Tpu nocraBmuka. CKOJNBKO pyOiell mpHAeTcs 3alUIaTHTh 338 CaMyro

JACHICBYIO IIOKYIIKY C HOCTaBKOﬁ? HGHLI U YyCJIOBUA OOCTAaBKU IIPUBCACHBI B

TabmIe.
R Tr— I_[eﬂau 6pyca X CroumocTb ) JlononHuTEnbHbBIE
(pyOneiiza 1 M) | nocraBku (py0ieit) YCIIOBHSI
A 3900 10000
[Tpu 3aka3e Ha cymMMy
b 4400 8000 6onpiie 150 000 py6Giei
JlocTaBKa OecIuIaTHO
IIpu 3akasze Ha cymmy
B 4000 8000 6omnbie 200 000 py6Gueit
JlocTaBKa OecIuIaTHO

HaiiguTe momans TpeyroibHUKA, H300pa)KeH-
HOTO Ha KJIET4aTod Oymare ¢ pa3MepoM KIETKU
lcm x 1em (cMm. pucyHok). OTBeT naiTe B

KBaJIpaTHBIX CAHTUMETpaAX.

HaiiguTe 3HaueHne BbIpaKeHUs

1cm

33+10g3 11

© 2010 denepanbHas cayxba 1o Hag3opy B chepe 0bpasoBans 1 Hayku Poccuiickoit deneparmn

KOHI’IPDBZHHC He JonmycKaercst

Ha pucynke m3o0paxeHsl rpagux GyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke ¢ abcuuccoll x,. Haiinute 3naueHume mnpowus-

BOJIHOH GyHKIMHU f(X) B TOYKE X;.

y
|
|
I’ y=f(x)
/
‘xlo /I 1I 5 A -
! /0] 1 x
/—\\ : _2 —
/ N\ ! —
N | L —
[ i
/

[IpsiMoyronpHbIl  napajsienenunes, ONUCaH

oKoJI0 cepsl paauyca 4. Hafinure ero o0beM.

B

st oHOTO M3 HpeanpHATHHA-MOHOIOIMCTOB 3aBUCUMOCTh 00BEMa Crpoca Ha
MPOAYKIHUIO ¢ (EIUHUII B MECSIT) OT €€ IeHbl p (ThIC. py0.) 3amaercs GopMyoii:

q=160—-10p . Onpenenure MaKCUMAIIBHBII YPOBEHB LIEHBI p (B THIC. py0.), IIpH
KOTOPOM 3HA4Y€HHE BBIPYIKH MPEAPHATHS 32 MECSI] 7 =¢ - p COCTaBHT HE MEHEe

550 TeIC. PYO.

B11 | Haiinute HawMeHbliee 3HaueHWe QyHKIUH y=4tgx—4x—7+7 Ha OTpe3ke

4l
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W3 nyHkra A B myHKT B, paccrosHHe Mex1y KOTopbiMH 40 KM, OJHOBPEMEHHO

BbIEXAJUM MOTOLIMKIUCT U BEJIOCUIENUCT. M3BECTHO, YTO 3a 4ac MOTOLMKIIMCT
npoe3kaer Ha 50 kM Oomblie, yem BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCUIICINCTA, SCIIM U3BECTHO, YTO OH NPHUOBLI B MyHKT B Ha 3 4aca 20 MHHYT
1103k€ MoToLMKIHCcTa. OTBET JalTE B KM/Y.

Yacth 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime O6nank
omeemog Ne 2. 3anumiume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3ameMm
noIHOe 000CHOBANHOE Peulenue U OmeEem.

Pemure cucremy ypaBHeHUI

y+sinx=0,

(3sinx —1)(2y + 6)=0.

B mpaBuisHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC H3BECTHBI

pebpa: AB=5\3, SC=13. Haiigure yroi, 00Opa30BaHHBIH IUIOCKOCTBIO
OCHOBaHMSA U mpssmMoit AM , tne M — Touka nepecedeHus Meaua rpasu SBC .

Peuute HepaBeHCTBO

_x2 _ 2
log, ((7 ad —3)(7 416 —1))+1og2¥> 10g2(77 ad -2) .
7 -x“+16 1

B tpeyronsauke ABC AB=9, BC=5, CA=8. Touka D nexur Ha npsimonr BC
Tak, yto BD:DC=3:7. OKpy>KHOCTH, BIIUCAHHBIC B KAXbII U3 TPEYTrOJIHHUKOB
ADC un ADB, xacatorca ctopoHsl AD B Toukax E wu F. Haiigure nnuny
oTpeska EF.

Haiinute Bce 3HaYeHWs @, INPU KOKIOM M3  KOTOPBIX  (YHKLHS
F(x)=x*=3|x—a”|—-5x uMeer X0Ts GbI OJ[HY TOUKY MAKCHMYMA.

Iepen xaxapM u3 ywcen 4, 5, ..., 8 m 11, 12, ..., 19 npou3BoIBHBIM 00pazoM
CTaBAT 3HAK IUIIOC WJIM MHHYC, ITOCIIE 9ero K KaXI0My U3 00pa30BaBIINXCS UHCEI
mepBoro Habopa MPHUOABIAIOT KaKAOe W3 00Pa30BAaBIIMXCS YHCEN BTOPOTO
Habopa, a 3areM Bce 45 MOIy4YeHHBIX pPE3yNbTaTOB CKIaAbBaiOT. Kakyio
HanMCHBIIYIO IO MOAYJIIO U KaKyIO HaI/I60J'ILHIyIO CyMMY MOXHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 156

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

x-19
1
Haiingute kopeHs ypaBHEHUs (gj =—.

MarasuH 3aKymnaeT IIBETOYHbIE TOPIIKU 110 oNToBOMH IeHe 110 py6meit 3a mrTyky.

Toprosas Haienka coctasisieT 25%. Kaxoe Haubomblliee 4yicIO TaKUX TOPIIKOB
MO>KHO KyIHTh B 3TOM Marazune Ha 900 pyoneit?

Ha PUCYHKE XUPHBIMU TOYKaMM IIOKa3aHa HCHa cepe6pa Ha MOMCHT 3aKpBITHUA

OUpXKEeBBIX TOProB BO Bce paboume auu ¢ 12 mo 25 despamst 2009 roga. Ilo
TOPU30HTAIIM YKA3bIBAIOTCS YHCIIA MECSAIA, O BEPTHKAIN — LIEHa YHI[UN cepedpa
B poiutapax CIHA. Jlns HarjsiiHOCTH XKMPHBIE TOYKM HAa PUCYHKE COEJUHEHBI
auHueil. OnpenenuTe MO PUCYHKY, Kakoro 4ucia IieHa cepeOpa Ha MOMEHT
3aKpBITHS TOProB OblTa HAUOOMBILEH 3a JAHHBII TIEPHOI.

14,7

14,5
143 \
14,1 N/ \

13,9 / \

18,7 g
13,5

12 13 16 17 18 19 20 23 24 25
gespans 2009 2.
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B tpeyronsauke ABC yron C pasen 90°, 4B =30, AC =24. Haiigute sin 4.

CrpoutensHO# pupme HyXHO iprHoOpecTH S0 KyOOMETpOB CTPOUTEIBHOTO Opyca.
VY He€ ecth Tpu mocraBmuka. CKOJNBKO pyOiel mpHOeTcs 3alUIaTHTh 33 CaMyro
JICMIEBYI0 TOKYNKY C JocTaBKOH? LleHBI W yCIOBHS TOCTaBKH IPHUBEACHBI B

TabmmIe.
IMocrasmuk HCH% Opyca X CroumocTb ) JononHurenbHble
(pyGneiiza 1 M°) | mocraBku (pyOuieit) YCIIOBHS
A 4100 10200
IMpu 3aka3e Ha cymMMy
b 4700 8200 6omnpme 150 000 py6Gieit
JOCTaBKa OeCIIaTHO
ITpu 3aka3ze Ha cymMMy
B 4200 8200 6oubire 200 000 pyOneit
JIOCTaBKa OecIuIaTHO

Haiigure IJIOIAb TpeyroJbHUKA,

M300paKEHHOTO Ha KIeTJ4aTod Oymare ¢ 1ceMm
pa3mepoM KIeTKH 1 cM X 1 ¢M (cM. pUCYHOK).
OTBeT AaiiTe B KBaJIpaTHBIX CAHTUMETPAX. N
N\
/

N 2+logs3
Haiinure 3HaueHye BhIpasKeHus 5° 7 0857

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI’IPDBZ.HHE He J0onmyCcKaeTrcst

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke ¢ abcuuccoil x,. Haiinute 3naueHue mnpous-
BOJHON (yHKIIMK f(X) B TOUKE X;.

,,-\\ YA
) y
/ L\ /
/ EAN _’,/
/ AT _
[ x, \10] 1 x
| \
3
\
\

[psiMoyronbHbIM  Hapajlelenuen ONHCaH A
o L C
oxoo cepsl paguyca 5. Haiinure ero oobsem. 1

Jns omHOTO W3 MPEenupHATHI-MOHOIIONMCTOB 3aBUCHMOCTh O00BeMa cIIpoca Ha
OPONYKIHUIO ¢ (SIUHHUI] B MECSII) OT ee LeHbl p (ThIC. py0d. 3amaercst GpopmyIioit:
q=160—-10p . Onpenennute MaKCUMaJIBLHBIN YPOBEHB IICHBI p (B THIC. pyO.), IpH
KOTOPOM 3Hau€HHE BBIPYUKH MPEANPHUATHS 32 MECSI ¥ =¢ - p COCTABUT HE MEHEe
550 TsIC. pYO.

Haiinure Hanbonsiiee 3HaueHne GyHkuuu y=2x —2tg x —5 Ha OTpe3Ke [0; %} .
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Jlonka B 8:00 BbIIIA U3 TyHKTa 4 B MyHKT B, pacnoioKeHHBIH B 15 kM oT A4.

[po6bIB B myHKTEe B 2 4Yaca, Jo[Ka OTIIPAaBUJIACh HA3a[ U BEpHYJAch B MYHKT 4 B
20:00 toro >xe mHs. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTh JIOJKH, €CITU
M3BECTHO, YTO CKOPOCTh TEUCHHs PEKH paBHa 2 KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omgemos Ne 2. 3anumume cHauana Homep 6bINOTHAEMO20 3A0AHUA, A 3AMEM
noHOe 000CHO6AHHOE peuieHe U OmEem.

Pemnte cucremy ypaBHEeHuUi

y+cosx=0,

(2+Jcosx —1)(6y —3)=0.

B npaBunbHOl TpeyronsHoi nupamuae SABC ¢ ocHoBaHueM ABC H3BECTHBI

pebpa: 4B =7J3, SC=25. Haiigure yroji, OOpa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHSA U MIPAMOH, IPOXOosIel uepes cepeaussl pedep A4S u BC .

Pemmre HEPABCHCTBO

log, ((7_"2 —5)(7_"2+16 —l)) + log2¥> log, (75_"2 —4) .
7 +16 -1

B tpeyronsuuke ABC AB=11, BC=4, CA=9. Touka D nexut Ha npsimoit BC
Tak, uT0 BD:DC=1:6. OxpyXHOCTH, BIUCAHHBIC B KAXIBIH U3 TPEYTOIHHUKOB
ADC wu ADB, xacatorcsi cTopoHsl AD B Toukax E u F. Haiigutre miuHy
oTpe3ka EF.

Haiiqure BCce 3HaueHWst @, TPH  KOKIOM W3  KOTOPBIX  (YHKIUS
2 2
f(x)=x"—|x—a”|—-5x umeer XOTs ObI OTHY TOYKY MAaKCUMyMa.

Iepen xaxmeiM u3 gucen 6, 7, ..., 10 u 11, 12, ..., 19 npou3BOIBHBEIM 00pazomM
CTaBSIT 3HAK IUTIOC HJIM MHHYC, ITOCJIE YeT0 K KaXIOMY U3 00pa30BaBLINXCS YHCEI
mepBoro Habopa NPHUOABIAIOT KaKAOE W3 00PA30BABIIMXCS YHCEN BTOPOTO
HaOopa, a 3areM Bce 45 MOIy4YeHHBIX pPE3yJbTaTOB CKIaAbIBalOT. Kakyio
HaMCHBIIYIO IO MOAYJIIO W KaKyIO HaI/I6OJ'IBIHyIO CyMMY MOXHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 157

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBoil neHe 130 pyoOumeit 3a mTyKy.

Toprosas Harenka cocrasiser 30%. Kaxoe Hanbombiee 4McIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHKe >KUpHBIMH TOYKaMH IOKa3aHa I[CHAa OJIOBA HA MOMECHT 3aKpPBITHS
OMpIKEeBBIX TOProB BO Bce paboume muu ¢ 7 mo 20 centsops 2007 roma. Ilo
TOPHU30HTAIIN YKa3BIBAIOTCS YHCIIa MECSIA, 10 BEPTHKAIN — [IeHa TOHHEI 0J0Ba B
nomnapax CIHA. J[ns HariasqHOCTH JKHpHBIE TOYKH Ha PHUCYHKE COCIWHCHBI
nuHUeH. OnpenenuTe MO0 PUCYHKY, KaKOTO 4YHCIa IIeHa OJI0Ba Ha MOMEHT
3aKPBITHSA TOPTOB OBITa HANOOJIBIIIEH.

15400

15200

15000 / A
14800 F\-+/ [

14600
14400
14200

/7 10 11 12 13 14 17 18 19 20
cenmsbps 2007 2.

2x-14

1 1
B3 | Haiigure KopeHb YpaBHEHHS | — =—.
e sopens ypasnens (1] = L
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHo# pupMe Hy)HO ipuodpectu 60 KyOOMETpPOB CTPOUTENBHOTO Opyca.
VY Heé ecth Tpm nocraBmuka. CKOJBKO pyOiel mpHuieTcs 3alUIaTHTh 3a CaMylo
JIEHIeBYI0 TMOKYNKY C JOcTaBKOW? LleHbl W ycClIOBHS IOCTaBKM NPUBEIEHBI B

TabmmIe.
Ilena 6pyca CtouMocTh JlononmHuTENBEHBIE
[MocraBmuk . 3 N
(py6ueii 3a 1 M) | IOCTaBKH (py©aeit) YCIIOBUSA
A 4200 9500
IIpu 3aka3ze Ha cymMmy
b 4700 7500 6oubie 150 000 py6ueit
JIOCTaBKa OecIIaTHO
IIpu 3aka3ze Ha cymmy
B 4300 7500 6onbiie 200 000 pyOGuneit
JIocTaBKa 0ecIuiaTHO
Hatinure IUIOIIAb TPEYTroJIbHUKA,

n300paKEHHOT0 Ha KJIEeT4aTod Oymare ¢
pa3mepoM KieTku 1 cMm x 1 cM (CM. pUCYHOK).
OTBeT JaiiTe B KBaJpaTHBIX CAHTUMETPAX.

1cm

Haiizure 3Hauenne Boipaxenns 3° 084,

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim

KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpOBEJEHHas B TOYKEe C AaOCHHUCCOH X, .

Hatinute 3HadeHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

~
\\~

y=fx) /

//"\\ //
/ \ 1 /
— % [0 > »
T — a.
—1\\\
-2 -

HpHMoyFOHBHHﬁ napaJuICJICIuIea OIIMCaH

okono cdepbl pammyca 5,5. Hadigure ero
00BEM.

Jnst omHOTO M3 MpeNIpHATHH-MOHOIIONMCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
NPOAYKINIO g (€AUHUII B MECSI) OT ee IeHbl p (ThIC. py0.) 3agaeTcst GopMyIIoN:
q=160-10p . Onpenenure MaKCHMAIBHBII YPOBEHb IIEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHUE BBIPYYKH ONPEANPUATHSA 34 MECALl ¥ = ¢ - p COCTAaBUT HE MCHEC
550 TsIC. pYO.

Haiinure Hanbonpiee 3HaUeHne QyHKIUN y=7x —7tg X —3 Ha oTpe3Ke [O; E}
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Baiinapka B 10:00 BbIIUIA U3 MyHKTA A B IyHKT B, PacHONOXKEHHBIN B 15 kM 0T 4.

IIpoOsiB B myHKTE B 1 wac 20 MuHyT, Oalimapka OTIIpaBUIACch Ha3a] M BEPHYIACh B
nyHKT A B 16:00 Toro xe nmus. Ompenenure (B KM/4) COOCTBEHHYIO CKOPOCTh
Galimapku, ecu U3BECTHO, YTO CKOPOCTh TEUCHUS PEKH PaBHA 2 KM/4.

Yactp 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAECMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemute cucremy ypaBHeHui

y+cosx=0,

(5+/cosx —1)(4y +5)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

pebpa: AB =103, SC=26. Haiigure yroa, oOpa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHSA U IIPSAMOH, ITPOXOAIIel yepes cepenunsl pedep A4S u BC.

Pemure HEPABCHCTBO

,Xz _ 2
logs ((7 - —3)(7""2“6 —1))+log5¥> logs (77_)‘2 —1) .
7% +16 -1

B tpeyronsauke ABC AB=9, BC=4, CA=6. Touka D nexut Ha npamoil BC
TaK, uto BD:DC=3:4. OKpy>XHOCTH, BIIUCAHHbIE B KaXJbIi U3 TPEYyrOJbHUKOB
ADC un ADB, xacatorca ctopoHbl AD B Toukax E wu F. Haiigute nnuny
oTpeska EF.

Haiizute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (yHKIMA
f(x)=x*~| x—a*| - 9x uMeeT XOTs ObI OHY TOUKY MAKCHMyMa.

Iepen xaxnaeiM U3 ymcen 2, 3, ..., 6 u 10, 11, ..., 20 Ipou3BOIBHEIM 00pa3oM
CTaBAT 3HAK IUIIOC MJIM MUHYC, [TOCJIE Yero K KaXKIOMY M3 00pa30BaBIIMXCS YUCET
MepBOro Habopa MPUOABISIOT KaKAOC U3 O0Pa30BABIIMXCS YHCEN BTOPOTO
HaOopa, a 3areM Bce 55 MONYYEeHHBIX pPE3yJNbTaTOB CKIambBalOT. Kakyro
HAMMEHBIIYI0 IO MOJYJI0O M KAaKyl0 HauOOJBIIYID CYMMY MOXHO IOJYYHTHh B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 158

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

x-15
Haiingute xopeHb ypaBHEHUs (%) =

Terpane crout 30 py6ueit. Kakoe HamOobIee YHCIO TaKUX TETPageH MOXKHO

OyneT kynuth Ha 550 py0ieii mocie noHmKeHus ueHsl Ha 20%?

Ha PUCYHKC X XUPHBIMU TOYKAMHU IIOKa3aHA IICHA aJIIOMHUHHSA Ha MOMCHT 3aKPbITHU

OWMp)KEeBBIX TOProB BO Bce pabounme mum ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCSI YHCIIA MECAId, [0 BEPTUKAIM — II€Ha TOHHBI
amomuHus B noiapax CHIA. [Ins HarnisgHOCTH JKMPHBIE TOYKH HA PUCYHKE
coeanHeHHI JInHKUel. OnpenennuTe Mo pUCYHKY HaHNMEHBIIYIO LIEHY aTIOMHHHUS HA
MOMEHT 3aKpBITHS TOPTOB B yYKa3aHHEIN mepuon (B goutapax CIIA 3a ToHHYy).

3350
3270

3190
31104/ N\

3030 A\ \
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2870
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTenbHOH (HupMe HYKHO MpHoOpecTH 76 KyOOMETpOB MEHOOETOHA Y OJJTHOTO
13 TpeX MOCTAaBIIMKOB. CKOJIBKO PyOJIel MpuAeTCs 3alUIaTHTh 32 CaMyl0 JCHIeBYIO
MOKYIIKY ¢ A0cTaBKoi? IIeHbI M YCIIOBUS IOCTaBKH MTPUBEICHBI B TAOJHIIC.

TMocTaBumK llena nenoberoHa CroumMocThb JlomomHUTEHHEBIE
(py6uteii 3a 1 M°) | nocraBku (pyGueii) YCIIOBUS

A 2650 4800
IIpu 3aka3e Ha cymmy

b 3200 5800 6omnebiire 150 000 pyoneit
JIOCTaBKa 0ecIiaTHO

B 2680 3800 [Tpu 3akaze 6omee 80 M’
JIOCTaBKa OecIIaTHO

Haifmqure rturiomags TpeyroibHHKA, W300pakeHHOTO Ha KIIETYaTOH Oymare c
pasmepom kietkn 1 cM x 1 cm (cM. pucyHok). OTBer pgaiite B KBaJapaTHBIX
CaHTUMETpax.

1cm

. 3+logs 7
Haiinure 3Hauenue BepaskeHus 370837

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke u3obpaxkenbl rpapuk GyHKIEH y = f(X) W KacaTembHas K JTOMY
rpaduky, mnpoBeneHHas B Touke c aOcuuccoll x,. Halinute 3HaueHHe
Npou3BOAHON GyHKIMHU f(X) B TOYKE X;.

7]
4
/
X 1 4
- 7 >
\ i 041 // 6 x-
\ i
| /.
\7=F® A
\ p. \
\\‘
™\
\ /[ A
/]
\ /[
I,
IIpsiMoyronpHBI  Napaiesienune]  ONHUCaH D,
oKoJ10 cepsl pamuyca 3. Hafinure ero o0beM. A, C,
4 C
B

Jns ogHOTO W3 MPEenupHUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh 00BeMa cIipoca Ha
NPOIYKIHUIO ¢ (SIUHUI] B MECSII) OT e¢ eHBI p (ThIC. py0.) 3amaercst popMyIioit:
q=160—-10p . Onpenenute MaKCUMaIILHBIN YPOBEHB IICHBI p (B THIC. pyO.), IpH
KOTOPOM 3HAu€HHE BBIPYUKH MPEANPHUATHS 32 MECSI ¥ =¢ - p COCTABUT HE MEHEE
550 TsIC. pyYO.
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Halinute wammeHbinee 3HaueHwe ¢yHknuu y=4x—-4tgx+17 Ha oTpeske
il
4

Baiinapka B 9:00 BbIlIUTa U3 MYHKTa A B IyHKT B, pacHoJIOKEHHBINH B 15 kM oT 4.
[IpoOrB B myHKTEe B 45 MuHYT, Oaiimapka oTmpaBmiachk Ha3al M BEpHYJACH
B yHKT 4 B 16:00 Toro >xe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Oalimapku, eciy U3BECTHO, UYTO CKOPOCTh TEUCHNUS PEKH paBHA | KM/d.

Yacts 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
NnOJIHOE 0DOCHOBAHHOE peutenue U Omeem.

Pemure cucremy ypaBHeHUI

y+sinx=0,

(4sinx —1)(5y —3)=0.

B npasunbHO#t TpeyronpHOU nupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI
pebpa: AB=303 , SC=34. Haiimute yroy, 00pa30BaHHBIA IIOCKOCTHIO
OCHOBaHMS U MPSIMOH, Mpoxozsieil uepes cepeaunsl pedep A4S u BC.

Pemure HEPABCHCTBO

7)‘2 _ 2
log, ((3_)‘2 —7)(3_"2+I6 —1))+ log232—7> 10g,2(35_x2 —5) .
3= +16 -1

Han tpeyronsauk ABC, AB=14, BC=10, CA=12. Touka D 5exXuT Ha MPSIMOil
BC tak, uto BD:DC=3:7. OKpyXHOCTH, BIHCaHHbIE B KaxIblll U3
TpeyronbHukoB ADC u ADB, xacaiorcsa ctopoHel AD B Toukax E u F.
Haiingure nuny otpeska EF .

f(x) =x*~|x—a® |-7x uMeer Gosee JBYX TOUEK IKCTPEMyMa.

Haiimure Bce 3HaueHHMss @, T0PH KaKIOM K3  KOTOPBIX  (YHKIUS

Iepen kaxapiM u3 uucen 14, 15, ..., 20 u 4, 5, ..., 8 IPOU3BOJIBLHEIM 00pa3oOM
CTaBAT 3HAK IUTIOC MM MUHYC, TIOCJIE YeT0 OT KaXJ0ro 3 00pa30BaBLINXCS YHCEI
MepBOro Habopa OTHUMAIOT KaXa10e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 35 MOyYeHHBIX Pe3yJbTaToB CKIaAbIBatoT. Kakyro HaUMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HaHOOJIBIIYI0 CyMMY MOXHO ITOJy4UTb B UTOre?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 159

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Y™
Haiinute kopeHb ypaBHEHUS (gj =—.

Tetrpanp crour 40 py6nei. Kakoe HanOoJbIliee YACIO TAKUX TETPaaeld MOXKHO

Oyzner kymuth Ha 650 pyOineit mocne nmoHmkeHus 1eHsl Ha 20%?

Ha PUCYHKE XHUPHBIMU TOYKAMH IIOKasaHa II€HA 30JI0Ta Ha MOMCHT 3aKpbITHUA

OUpXKEeBBIX TOProB BO Bce paboune aHM ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCS YUCIIA MECSIa, 0 BEPTUKAIH — [[EHa YHIUH 30JI0Ta B
qomnapax CIHA. JIng HarmasiqHOCTH >KHPHBIE TOUKM HAa PUCYHKE COEAWHEHBI
nuHued. Ompenenure Mo PHCYHKY, KAaKOro 4YHMCIa IIEHa 300Ta Ha MOMEHT
3aKpBITUS TOPrOB ObLIa HAUMEHBILEH.

760

750

740 ¢ \

730
720 N/

710
700

6 7 10 11 12 13 14 17 18 19
HoA6pb 2008 2.

125

B tpeyromsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.




EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 .

MATEMATWIKA, 11 knacc. 159-2/3

- CrpoutenbHO# (GupMe HYKHO mpuodpectd 77 KyOOMETPOB MIEHOOETOHA Y OJJHOTO
13 TpexX NocTaBHIMKOB. CKONBKO pyOiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIeBYIO
MOKYIIKY C 10CTaBKOW? LIeHBI M YCIIOBHS 10CTaBKU NTPUBEJCHBI B TAOIHIIE.

Ilena nenoberoHa CroumMocTb JlonoHATENEHBIE
ITocTraBmuk y 3 .
(pyOuneiiza 1 M) | nocraBku (py0iei) YCIIOBHSI
A 2850 4800
IIpu 3aka3ze Ha cymmy
b 2900 5800 6ompme 150 000 pyOieit
JIOCTaBKa OecIIaTHO
3
B 2880 3800 IIpu 3akaze 6os1ee 80 M
JlocTaBKa OecIuIaTHO

Haifnure miomanb TpeyroabHHKa, W300pa)keHHOTO Ha
KJIeT9aToif Oymare ¢ pasMepoM KiIeTku 1 cM x 1 cm (cm.

pucyHOK). OTBET #aiiTe B KBaIpaTHBIX CAHTUMETPAX.

. 2+logo 2
HaiinuTe 3HaueHHe BIpaskeHHs 9 089~

1cm

© 2010 denepanbHas cayxba 1o Hag3opy B chepe 0bpasoBans 1 Hayku Poccuiickoit deneparmn

KOHI’IPDBZHHC He JonmycKaercst

Ha pucynke uzoOpaxensl rpapuk GyHKIEH y = f(X) W KacaTelbHas K dTOMY
rpaduKy, IOpoBeleHHas B Touke ¢ abcuuccoil x,. Halinute 3HaueHume mnpous-

BOJIHOI GyHKIMHU f(X) B TOYKE X;.

y
|
|
I’ y=f(x)
/
‘xlo /I 1I 5 A -
! /0] 1 x
/—\\ : _2 —
/ N\ ! —
N | L —
[ i
/
Dy

[psiMOyToMbHBI  mapamnenenunes  omucan Ai

okoio cdepel pamumyca 5,5. Haiiaure ero
00BeM.

B

Jnst omHOTO M3 HpeNpHATHH-MOHOIIOINCTOB 3aBUCHMOCTh O00BEMa cIlpoca Ha
MPOAYKUHXIO ¢ (SIUHHUI] B MECSI) OT ee LeHbl p (ThIC. py0.) 3amaercst popMyJIoii:

q=160-10p . Onpenennute MaKCUMAITLHBIA YPOBEHD IICHBI p (B THIC. pyO0.), IIpH
KOTOPOM 3HA4Y€HHUE BBIPYUYKH MPEAIPHUSITHS 32 MECSII ¥ =¢ - p COCTABUT HE MEHEee

550 TeIC. PYO.

Haiinure nambGonbpmee 3HaueHune (yHKmum y=4tgx—4x+7—8 Ha OTpeske

4l
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Baiinapka B 10:00 BbInuIa U3 myHKTa 4 B MMyHKT B, pacnojoXeHHbIH B 15 kM OT A4.
[Ipo6biB B myHKTe B 45 MuHyT, Oaiijapka OTmpaBHiach Ha3al U BEPHYJIACh B
nyHKT A B 16:00 Toro sxe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaiiiapku, €cJIM N3BECTHO, YTO CKOPOCTh TEUCHHS PEKH PaBHA 3 KM/d.

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAECMOZ0 3A0AHUA, 4 3AmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemmure cucremy ypaBHeHUI
y—cosx=0,

(4Vcosx —1)(7y +4)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI
peopa: AB=20/3 , SC=29. Haiigure yrom, o0Opa30BaHHBIH ILIOCKOCTHIO
OCHOBaHHSA U IIPSAMOH, IIPOXOJAIIeH depes cepenuHsl pedep A4S u BC.

Pemure HepaBeHCcTBO

2
-x° 2
log; [(7**‘2 —5)(7*}‘2”" —1)j+log5#> 1og5(72**‘2 —1) .
7*X +16 _1

B tpeyronsauke ABC AB=10, BC=4, CA=7.Touka D nexwut Ha npsimoii BC
Tak, uto BD:DC=2:5. OkpyXHOCTH, BIUCAHHBIE B KAXKABII U3 TPEYTrOJbHUKOB
ADC wu ADB, xacatorca ctopoHsl AD B toukax E u F. Haiinure nnuHy
oTpe3ka EF .

f(x)=x’—|x—a’ |- 9x umeeT Goee ABYX TOYEK FKCTPEMYMaA.

Iepen xaxnapM u3 yucen 3, 4, ..., 9 u 11, 12, ..., 19 npou3BoJbHEIM 00pa3oM
CTaBSIT 3HAK ILTIOC WJIK MUHYC, ITOCTIC Yero K KaXIOMy U3 00pa30BaBIIUXCS YUCEIT
MEepBOTO Habopa MPHOABJIAIOT KaXIoe W3 00pa30BaBIIMXCS YHUCET BTOPOTO
Habopa, a 3aTeM Bce 63 TOJIYYCHHBIX pe3yJbTaTa CKJIAIbIBAIOT. Kakyro
HAaMMEHBIIYIO M0 MOJYJIO W KaKyl0 HanOOJBIIYI0 CyMMY MOXXHO TOJYYHTH B
urore?

Haiizute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (yHKIMA

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 160

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetrpanp crout 30 pyOneii. Kakoe HanOobliee YUCIO TaKAX TETPajed MOXKHO

Oyznet kymuth Ha 550 pyOuneit mocne moHmKeHus 1eHsl Ha 15%7?

Ha pucyHke >XMpHBIMH TOYKaMH IIOKa3aHa IICHA 30JI0Ta HA MOMEHT 3aKpBITHS
OMpIKEeBBIX TOProB BO Bce paboune auu ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPHU30HTANIN YKA3bIBAIOTCS YMCIIA MECSIIa, TI0 BEPTHKAIH — [[eHa YHITHH 30JI0Ta B
nomtapax CIIA. JInd HarisgHOCTH XHUpHBIE TOYKM Ha PUCYHKE COCAUHEHBI
nuHueH. OmpemennuTe MO PUCYHKY HAWOONBINYIO IIGHY 30JI0TA Ha MOMEHT
3aKpBITHSA TOPTOB B YKa3aHHBIHN reproy (B nommapax CIIIA 3a yHImio).

760

750

740 F\ <
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720 ANV
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700
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1 18-5x
HaiinuTe kopeHs ypaBHEHUS (5) =128.

B tpeyronsauke ABC yron C pasen 90°, 4B =30, AC =24. Haiigute sin 4.




EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 160-2/3

CrpourensHoii pupme HyXHO nprodpectd 70 KyOOMeTpoB EHOOETOHA Y OJJHOTO
13 Tpex NocTaBMIMKOB. CKOJIBKO pyOiiel mpuaeTcs 3alIaTUTh 33 CaMylo JEHIEBYIO
MOKYIIKY C 10CTaBKOW? LIeHBI M YCIIOBHS 1OCTaBKU NPUBECHBI B TAOIHIIE.

IMocraBmmk Lena neHo6eTo§1a Croumocts JloTIOTHUTEIIBbHEIE YCIOBHS
(py6neiiza 1 M”) | moctaBku (py6ieit)

A 2850 4300
ITpu 3aka3ze Ha cymmy

b 3100 5300 6ombme 150 000 pyOneit
JlocTaBKa OecIuIaTHO

B 2880 3300 Ipu 3akaze Gomee 75 m°
JIOCTaBKa OecIIaTHO

Haifnure muomanps TpeyrojbHHKA, H300pa)KeH-
HOTO Ha KJeTJaToil Oymare ¢ pasMepoM KIIETKH lem

lcm x 1em (cMm. pucyHok). OTBeT naiTe B
KBaJPaTHBIX CAaHTHUMETpaXx.

. 2+ logs 3
HaiinuTe 3HaueHHe BIpaKeHHs 5° 0857

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI’IPDBZ.HHE He JonmycKaercst

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeJeHHas B Touke c aOcuuccod x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA /

/1
y=f(x) / i \\
TSN 7 I N
/] 1./ I
/ o 0] / ! -
_},Kl X x
//
/
/

OcHoBaHHEM IpsIMOI MIPU3MBI SIBJIAETCSA

IPSIMOYTOJIbHBIM TPEYrONbHUK C KareTamu 2 U 2.

1
BokoBele pebOpa paBHEI —O Haiinure o0bem
T

. B s
OUIMHAPA, OIMMCAHHOT'O OKOJIO 5TOW IMPU3MBIL. d--7

=7

B10 | [lna omHOTO W3 MPEANPHUSATHII-MOHOIIOJIMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
OPOIYKIUIO ¢ (SIUHHUI] B MECSII) OT e¢ LEeHbI p (ThIC. py0. 3amaercst GpopMyIioit:
q=160—-10p . Onpenennute MaKCUMaIBHBINA YPOBEHB IICHBI p (B THIC. pyO.), IpH
KOTOPOM 3Ha4Y€HHUE BHIPYUYKH MPEINPHUSITHS 32 MECSII] ¥ =¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.
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Haiigute nanmenbiiee 3Hadenne Gynkuum y=14tgx —28x+ 77 —6 Ha oTpeske

o

W3 myHkta A B MyHKT B, paccTOSHHE MEXIy KOTOPHIMH 50 KM, OJZHOBPEMEHHO

BBIEXAJIM aBTOMOOWIIUCT U BeJIOcUNenucT. M3BecTHO, UTO 3a 4ac aBTOMOOHIUCT
mpoezxaer Ha 80 kM Oombmie, yem Benocumenuct. Ompenenure CKOPOCTh
BEJIOCUIMEUCTA, €CIU M3BECTHO, YTO OH MpHOBUT B MYHKT B Ha 2 4Yaca TO3XKe
apToMoOmnncTa. OTBET JaiiTe B KM/4.

Yactb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwvsyiime 6aaHK
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE PeuleHUe U OmEem.

Pemmre cucremy ypaBHeHUH

y+sinx=0,

(3v/sinx —1)(6y + 7)=0.

B npasmwibHON TpeyronbHOW nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

peopa: AB=243, SC=25. Haiinure yroa, OOpa30BaHHBIA INIOCKOCTHIO
OCHOBaHHUA U nipsiMord AM , rne M — touka nepecedeHus meauan rpaau SBC .

Pemure HepaBeHCTBO
2
X" _ 2
log; ((3*'*2 - 2)(3*)‘2+ 4 —1))+ logs =2 > log, (3“2 —1) .
3 —x“+ 4 _1

B tpeyroneuuke ABC AB=13, BC=7, CA=11. Touka D nexur Ha mpsIMoil
BC Tak, uro BD:DC=1:7. OKpyXHOCTH, BIHCaHHbIE B KaXIbIH U3
TpeyronbHukoB ADC u ADB, xacatotcsa ctopoHel AD B Toukax E u F.
Haiingute nnuny orpeska EF .

Haiiqure BCce 3HAYeHHMsT @, T0PH KOKIOM H3  KOTOPHIX  (YHKIUS
f(x) =x*—|x—a* |-11x umMeer XOTs GbI OZIHY TOUKY MAKCHMYMaA.

Iepen xaxaeiM u3 uucen 6, 7, ..., 10 u 11, 12, ..., 19 npou3BoIBHBEIM 00pazom
CTaBAT 3HAK IUIIOC WM MUHYC, IIOCJIE 9ero K KaXI0My U3 00pa30BaBIINXCS YHCEI
nepBoro Habopa MOPUOABIAIOT KakAoe U3 00pa30BaBIIMXCS YHCET BTOPOTO
Habopa, a 3areM Bce 45 MONyYEeHHBIX pE3yJbTaTOB CKIaAbIBalOT. Kakyro
HAMMEHBIIYI0 MO0 MOJYTI0O M KaKyl0 HAauOOJNBIIYI0 CyMMY MOXHO IOIYYHUTh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 161

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpans crout 20 py6Gueit. Kakoe HanOosbIee 4MCIO TaKUX TETpajged MOXKHO
Oyznet kymuth Ha 550 pyOuneit mocne nmoHmkeHus 1eHsl Ha 20%?

Ha pucyHke >KHpHBIMH TOYKaMH IOKa3aHa IleHa cepebpa Ha MOMEHT 3aKpBITHS
OUpXKEBBIX TOProB BO Bce paboume nuHU ¢ 9 mo 22 guBaps 2008 roma. Ilo
TOPU30HTANIM yKa3bIBAIOTCS YHCIIA MECSIa, 0 BEPTUKANU — [[€Ha YHIUHU cepedpa
B gomntapax CIHIA. /s HariasIHOCTH KMPHBIE TOYKM HA PUCYHKE COEJHHEHBI
nuHueil. OnpenenuTe MO PUCYHKY, Kakoro 4uWcia IieHa cepeOpa Ha MOMEHT
3aKpBITUSI TOPrOB ObLIa HAMOOJbILIEH.

16,7
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16,177 /N7
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Haiinure kKOpeHb ypaBHEHUs (%J =27.
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B tpeyronsauke ABC yron C pasen 90°, 4B =30, AC =24. Haiigute sin 4.

CrpoutensHo# GpupMe Hy)HO iprodpectu 60 KyOOMETPOB CTPOUTENBEHOTO Opyca.
VY neé ectb Tpu moctaBmuka. CKOJIBKO PyOJsiell mpuIeTcs 3aliaTUTh 32 CaMylo
JIEIIEBYI0 TOKYNKY C AOCTaBKOW? LleHBI M yCIIOBHSI JOCTaBKH TPUBEACHBI B

TabIuUIIe.
Tocrapmik LIeHav Opyca X CroumMocTth § JlononHuTenbHbIE
(pyOneiiza 1 M) | nocraBku (pybieit) YCIIOBHS

A 3900 10000
IIpu 3aka3ze Ha cymmy

b 4400 8000 6ompmie 150 000 pyOuneit
JI0CTaBKa 0ecIUIaTHO
[Tpwu 3akaze Ha cymmy

B 4000 8000 6ompire 200 000 py6eit
JIocTaBKa O0eCIUIaTHO

Haiigure IJIOIIA b TpEyTroJbHUKA,

M300paKEHHOr0 Ha KjieTyaTodl Oymare c 1eMm
pa3mepoM KIeTKH 1 cM X 1 ¢M (cM. pUCYHOK).
OtBeT JaiiTe B KBaAPaTHBIX CAHTUMETpPAX. N

N

. 1
Haiinure 3HaUEHUE BBIPAKEHUS 33+logss

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI’IPDBZ.HHE He JonmycKaercst

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeJeHHas B Touke c aOcuuccod x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

y=f(x)./ /

DN

i

At i St S S 2 3
[=)
—
\\
N
I

b

N

OcHoBaHHEM IpsIMOi TIPU3MBI SIBJIAETCSA

HPSIMOYTOJIBHBIM TPEYroJAbHUK C KareTaMu 7 u 3.

2 .
bokoBble pebpa paBHel —. Haiiaute o0bem
T

IUINHAPA, OITMCAHHOTO OKOJIO TOH IIPU3MBI.

B10 | [ns omHOTO W3 MPEANPUSATHII-MOHOIIOJMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
NOPOAYKIHUIO ¢ (EAUHHUII B MECSII) OT ee IeHbI p (ThIC. pyb. 3amaercs hopMyIou:
q=160-10p . Onpenenure MaKCIMaNbHBII yPOBEHb IEHBI p (B ThIC. py0.), IpH
KOTOPOM 3HAUYCHHUE BBIPYUYKH MPEATIPUSITUSI 32 MECSAI] ¥ = ¢+ p COCTABHT HE MEHEe
550 TsIC. pYO.

Hafinure nanmenpimee 3HaueHwe ¢QyHkmmn y=10tgx—10x+7 Ha oTpe3ke

v
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W3 nyHkta 4 B IMyHKT B, paccTOSHHE MEXIy KOTOpPHIMH 60 KM, OXHOBPEMEHHO

BbIEXaTM MOTOLMKINCT U BEIOCHIIEAUCT. M3BECTHO, YTO 3a 9YaC MOTOLUKIUCT
npoe3xkaer Ha 40 kM Oombiie, ueMm BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCHIIEIUCTA, €CJIM W3BECTHO, YTO OH NMPUOBUI B IyHKT B Ha 2 yaca IO3Xke
MoTouukiucra. OTBeT JaiTe B KM/4.

Yacts 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwvsyiime 6aaHK
omeemos Ne 2. 3anuwiume cHauana HoMep GbLINOIHAEMO20 3A0AHUA, A 3AMeM
nonnoe 000CHOBAHHOE pewieHue 1 Omeen.

Pemmure cucremy ypaBHeHUI

y—cosx=0,

(5+/cosx —1)(2y —4)=0.

B npasmibHON TpeyronbHoW nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=203, SC=29. Haiinure yroi, 0OOpa30BaHHBIM INIOCKOCTHIO
OCHOBaHMA U npsiMmoit AM , rne M — Touka nepecedeHus: meauan rpanu SBC .

Pemure HepaBeHCTBO

_— _ 2
log, ((3 - _ 5)(3 9 _ 1)) + log232—5 >log, (3 T 4) .
3—x +9 -1

B tpeyronsauke ABC AB=9, BC=5, CA=8. Touka D nexur Ha npsimonr BC
TaK, yto BD:DC=3:7. OKpy>KHOCTH, BIIUCAHHBIE B KAXJbIi U3 TPEYTrOJIbHUKOB
ADC un ADB, xacatorca ctopoHsl AD B Toukax E wu F. Haiigure nnuny
oTpeska EF.

Haiiqure Bce 3HaYeHHMs @, T0PH KOKIOM H3  KOTOPBIX  (DYHKIUS
f(x =x’— |x— a’ | — 9x mmeeT XOTs OBl OJJHY TOUKY MaKCHMyMa.

Iepen xaxaeiM u3 ymcen 6, 7, ..., 10 u 14, 15, ..., 20 npou3BOIBHEIM 00pazoM
CTaBAT 3HAK IUIIOC WM MUHYC, [IOCJIE 9ero K KaXJ0oMy U3 00pa30BaBIINXCS YHCEI
nepBoro Habopa MNpuUOABIAIOT Kaxaoe H3 O00pa30BaBLIMXCS YHUCEN BTOPOTO
HaOopa, a 3aTreM Bce 35 MOIYy4YEeHHBIX pPEe3yJNbTaTOB CKIaabIBaloT. Kakyro
HauMEHbBLIYIO 110 MOJYJIIO M KaKyl0 HauOOJbLIYI0 CyMMY MOXKHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 162

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IIBETOYHbIE TOPIIKU 110 onToBoH 1eHe 100 py6iei 3a mTyky.

Toprosas Harerka cocrasiser 30%. Kaxoe HanbombIee 4ucIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marasune Ha 1100 pyOeii?

Ha pucyHke >XUpPHBIMH TOYKaMH IIOKa3aHa IICHA MEOW Ha MOMEHT 3aKpBITHS
OMpIKEeBBIX TOProB BO Bce paboume aum ¢ 7 mo 20 aerycra 2008 roma. Ilo
TOPHU30HTANIM YKA3BIBAIOTCS YHCJIA MECSIa, 110 BEPTUKAIN — IIeHa TOHHBI MEIH B
nomtapax CILA. JIng HarmsgHOCTH XUPHBIE TOYKM Ha PUCYHKE COCAUHEHBI
nuHueH. OnpenenuTe 1Mo PUCYHKY HAaMMEHBIIYIO IIeHy MeIH Ha MOMEHT 3aKPBITHS
TOProB B YKa3aHHBIN niepuo/ (B gosutapax CIIIA 3a ToHHY).

7750
7650
[\
7550 / \\ /{/
7450 . / \
7350 N
7250
7150
7 8 11 12 13 14 15 18 19 20
aszycm 2008 z.

1 20-2x
Haiinute KOpeHb ypaBHEHUS [7) =49.
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B tpeyronsauke ABC yron C pasen 90°, 4B =30, AC =24. Haiigute sin 4.

CrpoutensHO# pupme HyXHO iprHoOpecTH S0 KyOOMETpOB CTPOUTEIBHOTO Opyca.
VY He€ ecth Tpu mocraBmuka. CKOJNBKO pyOiel mpHOeTcs 3alUIaTHTh 33 CaMyro
JICMIEBYI0 TOKYNKY C JocTaBKOH? LleHBI W yCIOBHS TOCTaBKH IPHUBEACHBI B

TabmmIe.
IMocrasmuk L[eHau 6pyca \ CroumocTb 3 JlononHuTenbHBIE
(pyOuneit 3a 1 m”) | nocraBku (py0ieit) YCIIOBHSI
A 4200 10100
I1pu 3aka3e Ha cyMMy
b 4400 8100 6onbme 150 000 pyGureit
JoCTaBKa OecIUIaTHO
[pu 3aka3e Ha cymMMmy
B 4300 8100 6omnbie 200 000 py6ueit
JlocTaBKa OecIuIaTHO

Halinure turomanp TpeyrojbHHKA, H300pa-

KEHHOTO Ha KJIETYaToOH Oymare ¢ pa3MepoM
kiaetkd 1 cM x 1 cm (cM. pucyHok). OTBer
JlaiiTe B KBaJpaTHBIX CAHTUMETpPAX.

HaiiguTe 3HaueHnEe BbIpaKEHUA

1cm

v

N

32 + logy 8

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn

KOHH]JDBB.HHC He JonmycKaercst

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

OcHoBaHHEM HpﬂMOﬁ IIPU3MBI SABJIACTCA

B10

rpaduKy, IpoBeJeHHas B Touke c aOcuuccod x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

N i
S i
Yy=rlx ' //

\
\ /,
\_/

-5 ! 1

/ x, 0] 1
/
25

NPSIMOYTOJIBHBIA TPEYroJbHUK ¢ Kareramu 1 u 7.
4 .

BokoBele pebpa paBHel —. Haiimure o0bem
T

qUWJIMHApAa, OIIMCAHHOI'0 OKOJIO 3TOM IIPU3MBI.

Jnst omHOTO M3 HpenIpHUATHH-MOHOIOIKCTOB 3aBUCHMMOCTh 00BEMa CIpoca Ha
MPOAYKIUIO ¢ (€IWHUI] B MECSIT) OT €€ LIeHBl p (THIC. py0. 3amaercst GOpMyIou:
q=160—10p . Onpenenure MaKCUMANbHBIH YPOBEHb IIEHBI p (B THIC. py0.), IpU
KOTOPOM 3HAUCHHUE BBIPYUKH NPEATIPUSATHS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MECHEe
550 TsIC. pYO.
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Haiinure nambonpiiee 3nadenune pyHkimm y=12tgx—12x+37 -6 Ha OTpe3ke

4l

W3 nyHkta 4 B MyHKT B, paccTosiHME MeXAy KOTOopbIMU 40 KM, OJTHOBPEMEHHO

BBIEXaJM MOTOIMKINCT W BEIOCHIIEANCT. VI3BECTHO, YTO 3a YaC MOTOLUKIHCT
npoe3kaer Ha 50 kM Oompmie, wem BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCUIIENICTA, €CIIH U3BECTHO, YTO OH MPHUOBLT B MyHKT B Ha 3 waca 20 MHHYT
no3xe MoTorukiaucTa. OTBET JaiTe B KM/4.

Yactb 2

Jlna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonwv3yiime OnanK
omeemog Ne 2. 3anuwume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3amMeMm
nOIHOE 000CHOGAHHOE PeulenUe U ONGem.

Pemute cucremy ypaBHeHuUi

y+sinx=0,

(3vsinx —1)(5y —3)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

pebpa: AB =53, SC=13. Haiigure yroia, oOpa30BaHHBIM IUIOCKOCTBIO
OCHOBaHHUA U nipsiMort AM , rne M — Touka nepecedeHus meauad rpaau SBC .

Pemure HEPaBCHCTBO

7)(2 _ 2
log, ((7 ad —5)(7_"2“6 —l))+log2#> log, (75_"2 —4) .
7 +16 -1

B tpeyronsuuke ABC AB=15, BC=7, CA=9. Touka D nexut Ha npsimoii BC
Tak, uto BD:DC=2:3. OKpy>KHOCTH, BIIUCAHHbIE B KaXJbIi U3 TPEYrOJbHUKOB
ADC w ADB, xacawtcs ctopoHbl AD B Toukax E u F. Haiimute amuny
otpe3ka EF.

Haifqure Bce 3HaueHMs @, TMpU KaKIOM M3  KOTOPBIX  (YHKIUS
I (x)=x’- | x— a’ | =7x mMeeT XO0T4 ObI OJIHY TOUKY MaKCHUMyMa.

Iepen kaxmpM w3 gucen 11, 12, ..., 19 u 1, 2, ..., 7 IpoU3BOJEHBIM 00pa3oM
CTaBSIT 3HAK ILUTIOC WM MHHYC, TTOCJIE YeTO OT KaXKJI0TO U3 00pPa30BaBIIMXCS YHCEI
MEPBOTO Ha0Opa OTHUMAIOT KaX10e U3 00pa30BaBIIMXCS YKCET BTOPOTo Habopa,
a 3aTeM Bce 63 MONydeHHBIX pe3yJsibTaTa CKIaAbsBaloT. Kakyro HaMMEHBIIYIO IO
MOJIYJTIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOYKHO HOJYyYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 163

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom Ha 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHAs
Odecamuunasn 0pods. Omeem cnedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUs, HAYUHAA C nepeoll knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWMUmME 6 OMOeNbHOIU Klemouke &
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasuyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

i
HaiinnTe KOpeHb ypaBHEHHS (Ej =—.

MarasuH 3aKymaeT IIBETOYHBIC TOPIIKH 10 onToBoi 1eHe 100 pyOuneit 3a mTyKky.
Toprosas HareHka cocraBisieT 25%. Kaxoe HanbombIee 4iciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM Marasune Ha 1300 pyOueii?

Ha pucyHke >KHpHBIMH TOYKaMH IOKa3aHa IleHa cepeOpa Ha MOMEHT 3aKpBITHS
OUpXKEeBBIX TOPTroB BO Bce paboume quu ¢ 12 mo 25 despamst 2009 roga. Ilo
TOPU30HTANIM YKA3bIBAIOTCS YHCIIA MECAIA, IO BEPTHKAIN — LIEHa YHIIUU cepedpa
B pomnapax CIHA. Jlns HarjsiiHOCTH XHMPHBIE TOYKHM HAa PUCYHKE COETUHEHBI
nuHued. Ompenenure MO PUCYHKY, KaKOro 4HCla IeHa cepedpa Ha MOMEHT
3aKpPBITHS TOPTOB ObLIa HAMOOJIBIIIEH 3a AAHHBIN EPHOL.
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B tpeyronbuuke ABC yron C pasen 90°, AB =30, AC =24. Haiizure sin 4. Ha pucynke nsobpaxensl rpapux ¢yHkumn y = f(x) U KacaTeibHas K 3TOMY
rpaduky, NpOBeAcHHas B TouKe ¢ abcuuccoil  X,. Haiinure 3HaueHue
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

Ag
/’—_

CrpoutensHoit pupme Hy)HO TTproOpecTr 50 KyOOMETPOB CTPOUTEIBHOTO Opyca \\

. y=f@_ | \\
y ODHOTO U3 TPeX MocTaBIIMKOB. CKOIBKO pyOiIel mpuaeTcs 3alIaTUTh 32 CaMyTo
JICTIEeBYI0 TOKYNKY C JOcTaBKOH? LleHBI M yCIOBHS OCTaBKH INPHUBEACHBI B 1
Tabumie. \ 1
X,
MocTaBiuiK Ilena 6pyca CroumMocTthb JlonomHuTENbHBIE }
B (py6ueii 3a 1 M°) | nocrasku (py6ueii) YCIIOBHS 0 \\: X
A 4100 10700 !
IIpu 3aka3e Ha cymmy \
b 4500 8700 6ompme 150 000 pyOneit
JIocTaBKa OecIuIaTHO 3 \
IIpu 3aka3ze Ha cymmy \\
B 4200 8700 6ombme 200 000 pyOeit
JIOCTaBKa OecIIaTHo \
D,
y A,
Haiiie mI0Masts TpeyroMbHUKA, H30GPaKeH- IIpsiMmoyroabHbIH napaieNenume]l  Onucat Cy
N 1 em okonio cdepbl paamyca 3,5. Haiigure ero
HOTO Ha KJIeT4aToil Oymare ¢ pa3MepoM KIIETKH .
o 00BeM.
lem x 1em (eMm. pucyHOk). OTBEeT mgaiiTe B
KBaJ[PaTHBIX CAHTUMETPAX. I
4 C
/
a v B
7
Jnis ogHOTO W3 MpenupUsITHI-MOHOIIOIMCTOB 3aBUCHMOCTh O00BEMa cIpoca Ha
NPOIYKINIO ¢ (STMHUI] B MECSII) OT ee IeHBI p (THIC. py0d.) 3amaercs GopMynoii:
q=160-10p . Onpenenure MaKCHMAaIBHBII yPOBEHb IEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAUYCHUE BHIPYUYKH MPEATIPUSITUS 32 MECSAIl ¥ = ¢+ p COCTABHT HE MCHee
550 TsIC. pYO.

Haiiute 3HadeHme BEpaxeHus 2° * logy 5

Haiinure Hanbonpiee 3HaYeHUE QYHKIMU y=2x —2tg X —5 Ha OTpe3Ke |:O; %} .

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Katep B 10:00 BbImIen u3 myHKTa A B MyHKT B, pacHoONOXeHHBIH B 15 kM oT 4.

IIpoOrB B myHKTEe B 4 waca, Karep OTHpaBWICS Ha3aq W BEpHYJICA B IyHKT A
B 18:00 Toro xe nus1. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh KaTepa, eClii
U3BECTHO, YTO CKOPOCTh TCUCHHMS PEKU paBHA 2 KM/4.

Yactb 2

Jlna 3anucu pewenuii u omeemoé Ha zadanus CI-C6 ucnonwv3yitme 61ank
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE peuteHue U Omeem.

Pemure cucremy ypaBHeHUI

y+cosx=0,

(2+Jcosx —1)(6y —3)=0.

B mpaBuisHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC H3BECTHBI

pebpa: AB =103, SC=26. Haiigure yroi, 0Opa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHSA U MIPAMOH, IPOXOo el uepes cepeaussl pedep A4S u BC.

Pemmre HCPaBCHCTBO

-2 _ 2
log, ((7"“2 —4)(7_ch+16 —1)) + 10g272—4> log, (76_"2 —3) .
7—x +16 1

B tpeyronsuuke ABC AB=13, BC=2, CA=12. Touka D nexur Ha NpsMoil
BC Tak, uro BD:DC=1:3. OKpyXHOCTH, BIIMCAaHHBIE B KaXIbli U3
TpeyronbHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiinure nnuny otpeska EF .

Haiiqure Bce 3HAueHHMsT @, T0PU KOKIOM ©3  KOTOPBIX  (YHKIUS
f (x)=x2— | x— a’ | -5x umeeT Oonee IBYX TOUEK HKCTpEMyMa.

Iepen xaxnaeiM u3 umcen 11, 12, ..., 19 u 4, 5, ..., 8 Ipou3BOIBHEIM 00pa3oM
CTaBAT 3HAK IUTIOC MM MUHYC, MIOCIIE Yero OT Ka)IO0r0 U3 00pa30BaBIIUXCS YUCET
MEPBOT0 HabOpa OTHUMAKOT KaXJ10¢ M3 00pPa30BaBIIMXCS YKCET BTOPOro Hadopa,
a 3aTeM Bce 45 TONyYeHHBIX Pe3yJIbTaTOB CKJIAAbIBAIOT. Kakyro HAaMMEHBIIYIO 110
MOJIYJTIO ¥ KaKYI0 HAaHOOJIBIIYI0 CYMMY MOYHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 164

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKymnaeT [IBETOUHBIE TOPLIKH 10 onToBoi 1eHe 130 pyOneit 3a mTyKy.

Toprosas Harenka coctasisieT 30%. Kaxoe HaubombIiee 4yiCcIO TaKUX TOPIIKOB
MO>KHO KyNHTh B 3TOM Marasune Ha 1100 pyGmneii?

Ha pucyHKe >KUpHBIMH TOYKaMH IOKa3aHAa I[CHA OJIOBA HA MOMECHT 3aKpPBITHS
OMpIKeBBIX TOProB BO Bce paboune muu ¢ 7 mo 20 cenrsops 2007 roma. Ilo
TOPU30HTAIIM YKA3bIBAIOTCS YHCIIA MECSIA, 0 BEPTUKAIN — [[EHa TOHHBI OJIOBA B
nmomnapax CIHA. J{ns HarjasimHOCTH JKHPHBIC TOYKH HA PUCYHKE COCIWHCHBI
nuHuerd. Omnpenenure MO PHCYHKY HauOONBINYI0 LEHY OJOBa Ha MOMEHT
3aKpPBITHS TOPTOB B yKa3aHHbIH mepuo (B moiutapax CIIA 3a ToHHY).

15400

15200

15000 § / A
14800\ -+ [

14600

14400

14200

7 10 11 12 13 14 17 18 19 20
cenmsabpws 2007 2.

3x-12

1 1
B3 | Haiigure KopeHb YpaBHEHHUS | — =—.
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B tpeyronsauxke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpourensHoii hrpme HyXHO nprodpectu 70 KyOOMeTpOB eHOOETOHA Y OJJHOTO
13 TpeX MocTaBIIMKOB. CKOJBKO pyOiIeil MpuaeTces 3aIIaTuTh 33 CaMylo JICIEBYIO
MOKYIIKY C 0CTaBKOW? LIeHBI M YCIIOBHS OCTaBKHU NPUBEICHBI B TAOIHIIE.

Lena neno6etoHa CTouMocCTb JlononHuTenbHbIe
[TocraBmuk " 3 N
(pyOneiiza 1 M) | moctaBku (pybaeit) yCIIOBHS

A 2850 4900
Ipu 3aka3e HA cymMMy

b 3000 5900 6oupiie 150 000 py6iiei
JIOCTaBKa OecIIaTHO

3

B 2880 3900 ITpu 3aka3e 6osee 75 M

JI0CTaBKa OeCILIaTHO

Haiimure momaap TpeyrojibHUKA, H300pa)KeH-

HOTO Ha KJeT4aToil Oymare ¢ pa3MepoM KIETKH
lcm x 1em (cMm. pucyHok). OTBeT naiTe B

KBaJIpaTHBIX CAHTUMETpax. /

1cm

Haiinute 3HaUEHUE BBIPAKEHUS 72+log7 S

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

y
x, 1 4%
9 o
o } 2
\ 1NN )
y=fx) "\ iy yd
\
\ : ///
\ /4
N\
///
/
//

[TpsAMOYTONBHBI ~ TMapajuieNennunes OIICaH
oKoJ10 cepsl pamuyca 4. Halinure ero o0beMm.

B

Jns omHOTO M3 MPEeIUpPUSITHI-MOHOIIOIMCTOB 3aBUCHMOCTh 00BEMa CIIpoca Ha
OPOAYKIUIO ¢ (€IMHUI B MECSII) OT €€ LeHbl p (THIC. py0.) 3amaercss HopMyIoun:
q=160—10p . Onpenenure MaKCHMAIBHBIH YPOBEHb IIEHBI p (B THIC. py0.), IpU
KOTOPOM 3Ha4eHHE BHIPYUYKH MPEIIPHUATHS 32 MECSII ¥ =¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.

Haiinure HanMeHbllee 3HaueHWE (QYHKIUH y=5x-5tgx+4 Ha otpe3ke

=t
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Karep B 10:00 BbIlen u3 nyHKTa 4 B MYHKT B, pacHojOXeHHBIH B 15 kM oT A.

IIpo6biB B myHkTe B 1 yac 15 MuHYT, Katep OTHpaBWICS Ha3al M BEpHYJCS B
nyHKT A B 14:00 Toro sxe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTBH
KaTepa, €CIM U3BECTHO, YTO CKOPOCTh TEUCHUSI PEKH paBHA 1 KM/4.

Yactb 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HoMep GbINONHAEMOZ0 3A0AHUA, 4 3AHeEM
NnOJIHOE 0DOCHOBAHHOE peuleHue U Omeem.

Pemmure cucremy ypaBHeHUI

y+sinx=0,

(2+/sinx —1)(4y +5)=0.

B npasuibHON TpeyronsHoi nupamuzne SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=243 , SC=25. Haiigure yroa, o0Opa30BaHHBIA IMJIOCKOCTHIO
OCHOBaHHS U IIPAMOH, IpoXosiel uepes cepeaussl pebep A4S u BC.

Pemure HEPABCHCTBO

*)62 _ 2
logs ((7 - _ 6)(7 416 _ 1)) +log; T_-6, logs (7 22t _ 5)
7 +16 1

_xz

B tpeyronbauke ABC AB=7, BC=3, CA=5. Touka D nexwut Ha npsmoii BC
TaK, 4T0 BD:DC=2:7. OKpyXHOCTH, BIMCAHHbIEC B Kbl U3 TPEYrOJIHHUKOB
ADC wu ADB, kacawTtcs cropoHbl AD B Toukax E u F. Haiinure anuny
oTpe3ka EF .

Haiiqure Bce 3HaueHMs @, TMpU KaXIOM M3  KOTOPBIX  (YHKIUSL
f(x):x2 —4|x— a’ | —8x umeer Oojee ABYX TOUEK SIKCTPEMyMa.

Iepen kaxmpv w3 gucen 10, 11, ..., 20 u 4, 5, ..., 8 IPOU3BOJEHBIM 00pa3oOM
CTaBSIT 3HAK ILTIOC WM MHHYC, TTOCJIE YeTO OT KaXKJI0T0 U3 00pa30BaBIIMXCS YHCEI
MEPBOTO Ha0Opa OTHUMAIOT KaXJI0e¢ M3 00pa30BaBIIMXCs YKMCET BTOPOTo Hadopa,
a 3aTeM Bce 55 TONMyYeHHBIX Pe3yNIbTaTOB CKJIAABIBAIOT. Kakyro HAaMMEHBIIYIO 110
MOJIYJTIO ¥ KaKYI0 HAaHOOJBIIYI0 CYMMY MOXHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 165

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

x-12
Haiinure kopeHb ypaBHEHUS (%j =

Terpane crout 10 py6ueit. Kakoe HamOonbIee YHCIO TaKUX TETPageH MOXKHO

Oynet kynuth Ha 750 pyOieii mocie noHmKeHus ueHsl Ha 10%?

Ha PUCYHKC X XUPHBIMU TOYKAMHU IIOKa3aHA IICHA aJIIOMHUHHSA Ha MOMCHT 3aKPbITHU

OWMp)KEeBBIX TOProB BO Bce pabounme mum ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCA YHUCIIA MeCAld, 10 BEPTHKAIUM — I€Ha TOHHBI
amomuHus B noiapax CHIA. [Ins HarnisgHOCTH JKMPHBIE TOYKH HA PUCYHKE
CoeAMHEHBI TUHNeH. OnpenenuTe Mo pUCyHKY, KaKOro 4HCia [IeHa aTIOMUHHS Ha
MOMEHT 3aKpBITHSI TOPTOB ObLIa HAaHOOMbIIEH.

3350

3270

3190
31104/ A\

3030 A\ \
2950 '
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 2.
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutenbHoil pupme Hy) HO mpuodpectu 74 KyOoMmeTpa MeHOOETOHA Y OJHOTO
13 TpeX MocTaBIIMKOB. CKOJIBKO pyOJIei MpuaeTcs 3aIaTUTh 33 CaMylo JIeIEBYI0
MOKYIIKY C 0CcTaBKOW? LIeHbI M YCIIOBUSI JOCTaBKU NPUBECHBI B TAOIHLIE.

Lena neno6etoHa CroumMocTb JononHutenbHble
[TocraBmuk . 3 .
(py6neiiza 1 M”) | moctaBku (py6ieit) YCIIOBUSL

A 2850 4800
[pu 3aka3e Ha cymMMy

b 3100 5800 6ombme 150 000 pyOnei
JIOCTaBKa OecIIaTHo

3

B 2880 3800 [Ipu 3akaze 6osnee 75 M

JI0CTaBKa OeCIlIaTHO

Haiimure rtuiomags TpEyroibHHKA, W300paKEHHOTO Ha KIETYaTOH Oymare c
pasmepom KkieTku 1cMm x 1 cMm (cMm. pucyHok). OTBeT paiiTe B KBaJpaTHBIX
CaHTHMETpax.

1cm

. 2+log; 4
HaiinuTe 3HadeHue BRIpakeHus 7 0877,

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPDBZ.HHE He J0onmyCcKaeTrcst

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBeleHHas B Touke ¢ abcuuccoil x,. Haiinute 3naueHue mnpous-

BOJHON (yHKIIMK f(X) B TOUKE X;.

P YA
\ p
/ L\ /
1/ : \_’1/
/ IR X
[ x, \10] 1 x
| \
3
\
\
v

IIpssMoyronpHbIi  napajuiesenunes  OnMcaH Ay

okono cdepsl paguyca 4,5. Haitnute ero
00BEM.

B

B10 | [ns omHOTO W3 TPEANPUSTHII-MOHOIIOJMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
MPONYKINIO ¢ (SIMHHUI] B MECSII) OT ee eHBI p (THIC. py0. 3amaercst GpopMyIoii:
q=160-10p . Onpenenure MaKCHMaNbHBII yPOBEHb IIEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHE BHIPYYKH MPEANPHSATH 32 MECSI 7 = ¢ - p COCTaBUT HE MEHEE
550 TsIC. pYO.

Haiinure nHammenbliee 3HaueHue (yHKoum y=8tgx—-8x—27+6 Ha OTpe3ke

4l
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MortopHas nonka B 11:00 Bbia u3 nyHkTa 4 B MYHKT B, pacnojiOXEHHBIH B

15 kM ot A. IIpo6eiB B nyHkTe B 1 yac 15 MuHYT, T0[Ka OTHpaBUiIach Ha3ajg U
BepHyJack B MyHKT 4 B 16:00 Toro e mausa. Onpenenute (B KM/4) COOCTBEHHYIO
CKOPOCTB JIOJIKH, €CJIM U3BECTHO, YTO CKOPOCTh TEUEHHS PEKH paBHA 3 KM/4.

Yacts 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINOAHAEMOZ0 3A0AHUA, 4 3aAHEM
nOIHOE 0DOCHOBAHHOE PeuleHue U Omeem.

Pemmure cucremy ypaBHeHUI

y—cosx=0,

(3Jeosx —1)(3y —4)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

pebpa: AB=43 , SC=5. Haiinute yromu, o0pa3oBaHHBIN IIIOCKOCTHIO OCHOBAHHS
U TIPSIMOM, TIPOXOJIAIIEH depe3 cepenunsl pedep AS u BC.

Pemure HEPABCHCTBO

,xz _ 2
log, ((7_"2 —5)(7_"2+ 16 —1)) + logz#> log, (73_"2 —3) .
7% +16 -1

B tpeyronsuuke ABC AB=15, BC=8, CA=9. Touka D nexwur Ha npsmoit BC
Tak, yTo BD:DC=3:8. OKpy>XHOCTH, BIMCAaHHBIE B KaXKAbIH U3 TPEYyrOIbHUKOB
ADC wm ADB, xacatorcsi ctoponbl AD B Toukax E u F. Haiinute miuny
oTpe3ka EF .

Haiiqure BCce 3HaueHHMsT @, T0[PH KOKIOM H3  KOTOPBIX  (DYHKIUS
f(x)=x*=3|x—a* |- 7x umMeer Gonee ABYX TOYEK IKCTPEMyMa.

Iepen xaxnaeiM U3 umcen 2, 3, ..., 6 u 11, 12, ..., 19 npou3BoIbHEIM 00pa3oM
CTaBAT 3HAK IUIIOC MJIM MUHYC, [TOCJIE Yero K KaXKIOMY M3 00pa30BaBIIMXCS YUCET
MepBOro Habopa MPUOABISIOT KaKAOC U3 O0Pa30BABIIMXCS YHCEN BTOPOTO
HaOopa, a 3areM Bce 45 MONYYEeHHBIX pPE3yJNbTaTOB CKIaabBalOT. Kakyro
HAMMEHBIIYI0 IO MOJYJI0O M KAaKyl0 HauOOJBIIYID CYMMY MOXHO IOJYYHTHh B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 166

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom Ha 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHAs
Odecamuunasn 0pods. Omeem cnedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUs, HAYUHAA C nepeoll knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWMUmME 6 OMOeNbHOIU Klemouke &
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasuyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

Terpans crout 40 py6ueil. Kakoe HanbonbIee 4MCIO TaKUX TETpajed MOXKHO

Oynet kynuth Ha 450 pyOieit mocne noHmwkeHus neHs! Ha 10%?

Ha PUCYHKE XMPHBIMU TOYKAMH II0Ka3aHa Ii€Ha 30JI0Ta Ha MOMCHT 3aKpbITHUA

OMpIKEeBBIX TOProB BO Bce paboune auu ¢ 6 mo 19 wHos6ps 2008 roma. Ilo
TOPU3OHTAIM YKA3bIBAIOTCS YHCIIAa MECSIa, 10 BEPTHKAIN — IICHA YHIIMU 30JI0Ta B
nomnapax CIHA. Jns HarjasimHOCTH JKHPHBIE TOYKH HAa PUCYHKE COSIUHEHBI
nuHueH. OmnpepenuTe MO PHCYHKY HAMMEHBIIYIO IEHY 30JI0Ta HAa MOMEHT
3aKpPBITHS TOPTOB B yKa3aHHbIHN nepuo (B moyutapax CIHIA 3a yHimo).

760

750
740 '/ \ Fe

730 !
720 N\t

710
700

6 7 10 11 12 13 14 17 18 19
Hos6pb 2008 2.

17-5x
Haiinure xopeHs ypaBHEHUS [%) =27.
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B tpeyromsumke ABC yron C pasen 90°, AB =30, AC =24. Haiimute sin 4. Ha pucynke msobpaxenbi rpagu gynkumn y=/(x) u xacatenbhas K Tomy

rpaduKy, IpoBeJeHHas B Touke c abcuuccod x,. Haiigute
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

3HA4YCHUC

e
CrpoutensHOH Gupme Hyx)HO mpuodbpectu 70 KyOGoMEeTpoB MEHOOETOHA Y OJJHOTO Ve
13 Tpex MOCTaBIIUKOB. CKOMBKO pyOieid MpuaeTcs 3aIaTuTh 3a CaMylo JeTEBYIO -5 1 X, ///
MOKYTIKY ¢ AocTaBkor? LIeHbI U YCIOBUS IOCTaBKH MTPUBEJCHBI B TAOIHIIE. ol 1 =| = ?
S
Hena CroumMocThb JononHutenbHbIE 1'g
[MocraBmmk| mneHOOETOHA ocTasx (py6rei) CHOBHS /l
(py6ueii 3a 1 v) | py y -3 7 y
A 2650 5000 v,
IIpu 3aka3e Ha cymmy g
B 3100 6000 Gomb1me 150 000 py6reit ~ 6
JIOCTaBKa OECILIATHO . / -
3
B 2630 4000 [pu 3akaze 6osee 75 Mm /
JIOCTaBKa OecIIaTHO /
//

Haifqure miomans TpeyroiabHUKA, H300paxeH-
HOTO Ha KJeT4aToi Oymare ¢ pa3MepoM KIETKH
lem x 1em (em. pucyHok). OtBer paiite B
KBaJpaTHBIX CAaHTHMETpaXx. N

1cm

\\ OcHOBaHUEM MpsIMOH TIPU3MBI SIBIISICTCS

MPSIMOYTOJIBHBIA TPEyroJbHUK C KaretamMu 9 um 5.
\ 0
\. BokoBele pebpa paBHbl —. Haiigure o00BbeM
V4
LWJIMHAPA, OMUCAHHOTO OKOJIO 3TOM IPU3MBI.
/
/
2+ loga 4 B10 | s omHOro M3 MpeaNpUsATHH-MOHONONUCTOB 3aBUCUMOCTh O0bEMa CIpoca Ha
& 23

HaiinuTe 3HaueHne BoIpakeHUs 3 .

MPOAYKIUIO ¢ (SIWHUI] B MECSIT) OT €€ LeHBI p (THIC. py0. 3amaercst HopMyJIou:
q=160-10p . Onpenenure MaKCHMaNbHBII yPOBEHb IIEHBI p (B ThIC. py0.), IpH
KOTOPOM 3HAYCHHE BHIPYYKH MPEANPHATH 32 MECSIl 7 =¢ - p COCTaBUT HE MCHEE
550 TsIC. pyO.

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI’IPDBZ.HHE He J0onmyCcKaeTrcst
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Haiinure nHammenbinee 3HaueHue QyHKimm y=2tgx—4x+7—10 Ha oTpeske
i
3

W3 nyHkTa A B MyHKT B, paccTosiHUE MEXIy KOTOpbIMH 50 KM, OJTHOBPEMEHHO
BBIEXAJH aBTOMOOMIINCT M BEJIOCHITEANCT. M3BECTHO, UTO 3a 4ac aBTOMOOWIHCT
npoe3kaer Ha 40 kM Oompmie, gem BenocunenucT. Ompenenure CKOPOCTh
BEJIOCHTICINICTA, €CITH M3BECTHO, YTO OH MpPHOBUT B NMyHKT B Ha 4 dYaca Tmo3xe
aproMoOmmcta. OTBET JaifTe B KM/4.

Yacts 2

Hna 3anucu pewenuit u omeemosé na 3adanus CI-C6 ucnonv3yime 61ank
omeemos Ne 2. 3anuwiume cuauana HOMeEpP 6LINOIHAEMOZ0 3A0AHUA, A 3ameMm
noJIHOe 0D0CHOBAHHOE PeleHUe U OMEem.

Pemmre cucremy ypaBHeHUH

y+sinx=0,
(4«/sinx —1)(5y —4)=0.
B npasunbHO# TpeyronpHOU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI

pebpa: AB=8\3, SC=10. Haiimnure yron, 0Opa30BaHHBIM IUIOCKOCTBIO
OCHOBaHHA U IpsMoit AM ,tae M — Touka nepecedeHus Meaua rpanu SBC .

Pemure HepaBeHCTBO

—x? _ 2
log; ((3’)‘2 —5)(3 ~+4 —1))+log532—5> logs (32“2 —2) .
3 +4 -1

B tpeyronsuuke ABC AB=15, BC=5, CA=12. Touka D nexur Ha TIpIMOM
BC rtax, uro BD:DC=1:9. OkxpyXHOCTH, BIHCAHHBIE B KaKIbIH U3
TpeyronbHukoB ADC u ADB, xacaiorca ctopoHel AD B Toukax E u F.
Haiingure nuny otpeska EF .

Haifqure Bce 3HaueHMs @, TpU KaXIOM K3  KOTOPBIX  (YHKIUS

f(x)=x* =3|x—a*|—5x nuMeer X0Ts GBI OIHY TOUKY MAKCHMYMA.

Ilepen kaxmpM w3 gucen 2, 3, ..., 6 u 10, 11, ..., 20 NpoU3BOJEHBIM 00pa3oOM
CTaBAT 3HAK IUIIOC WJIM MHUHYC, MIOCIIE 9ero K KaXXIOMy U3 00pa30BaBIINXCS YHCEI
mepBoro Habopa MPHUOABIAIOT KaKAOe W3 00Pa30BAaBIIMXCS YHCEN BTOPOTO
Habopa, a 3areM Bce 55 MOIy4eHHBIX pPE3yNbTaTOB CKIaabIBaloT. Kakyio
HanMCHBIIYIO IO MOAYJIIO W KaKyIO HaI/I6OJ'IBHIyIO CyMMYy MOXHO IIOJIYyYUTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 167

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetrpanp crout 40 pybneii. Kakoe HanOonbpliee YUCIO TaKAX TETPajeid MOXKHO

Oynet kynuth Ha 450 py0Oieit mocie noHKeHns neHs! Ha 15%?

Ha pucyHke >KHpHBIMH TOYKaMH IOKa3aHa IleHA cepeOpa Ha MOMEHT 3aKpBITHS
Oup>KeBBIX TOProB BO Bce pabouue aHu ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPU30HTAIIM yKa3bIBAIOTCS YMCIIA MECsIa, 0 BEPTUKANU — [[€Ha YHIUHU cepedpa
B pomnapax CIHA. Jlns HarjsiiHOCTH XMPHBIE TOYKM HAa PUCYHKE COEJUHEHBI
nuHueil. OnpenenuTe MO PUCYHKY, Kakoro 4uWcia IieHa cepeOpa Ha MOMEHT
3aKpPBITHS TOPTOB ObLIa HAMMEHBILCH.

16,7
16,5
16,3 /‘/ \

16,17/ VAR AN Y/
1591/ X \/

15,7
15,5

9 10 11 14 15 16 17 18 21 22
ansaps 2008 2.

13—x
Haiigure kopeHb ypaBHEHUS (%j =4.




Haiigure miomans TpeyroabHUKA, H300paKEHHOTO
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutenbHO# pupme HyxHO prodpectu 50 KyOOMeTpOB CTPOUTEIBHOTO Opyca.

VY Heé ectb TpH mocraBinuka. CKOJBKO pyOsiell MpHIOeTCs 3alUIaTHTh 3a CaMyro
JICMIEBYI0 TOKYNKY C gocraBkoi? lleHBl W yCJIOBHS OCTaBKHM IPHBEICHBI B
Ta0IHIIE.

Ilena 6pyca CroumocTb JlononHurenbHble
INocraBmux . 3 .
(pyGneiiza 1 M°) | mocraBku (py0uieit) YCIIOBHS

A 4100 10200
IMpu 3aka3e Ha cymMMy

b 4700 8200 6ombure 150 000 pybneit
JOCTaBKa OECIIaTHO
ITpu 3aka3ze Ha cymMMy

B 4200 8200 6oubre 200 000 pyoOeit
JIOCTaBKa OecIIaTHO

Ha KJerdyaTod Oymare ¢ pa3MepoM KIETKH 1cm
lemx lem (em. pucyHok). OtBer paiite B
KBa/IPaTHBIX CAHTUMETpPaX. //

Haiinure 3HaUeHUE BBIPAKEHUS 33tlogs 10

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KDHI/IPOBZ.HHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

OcHoBaHHEM IpsIMOi MIPU3MBI SIBJIIETCSL

B10

rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

2
2
\ x 1
\ .' o[ 8 X
: -9
| — =
y=Fx)
\\

IpPSMOYTONBHBIA TPEYTONBHUK C Katetamu 9 u 9.

4
BokoBeie pebpa paBHel —. Haiinzute o00BeM
T

IUIIMHAPA, OITMCAHHOT'O OKOJIO 3TOH TIPU3MBI.

Jnst omHOTO M3 NpennpHUATHH-MOHOIOIMCTOB 3aBUCHMMOCTh 00BeMa CIipoca Ha
MPOAYKIUIO ¢ (SIWHUI] B MECSIT) OT €€ LeHBl p (THIC. py0.) 3amaercss HopMyIoun:
q=160—-10p . Onpenenure MaKCUMaJIbHBIN YPOBEHb LIEHBI p (B THIC. pYO.), IpH
KOTOPOM 3HaueHHE BHIPYUKH MPEINPHATH 32 MECSIL ¥ =¢ - p COCTABUT HE MEHEe
550 THIC. PYO.
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Haiinnte wnanbonpmee 3HadeHwe ¢GyHkmmmu y=13tgx—13x+6 Ha oTpes3ke
V4
——; 0].
4
W3 myHkta A B MyHKT B, paccTOSHHE MEXIy KOTOPHIMH 60 KM, OXHOBPEMEHHO
BBIEXAJTH MOTOIMKINCT U BEIOCHIIEANCT. VI3BECTHO, YTO 3a YaC MOTOLMKIHCT
mpoezxaer Ha 50 kM Oombmie, yem Benocumeauct. Ompenenure CKOPOCTh

BEJIOCUIIEUCTA, €CIIM U3BECTHO, YTO OH MPUOBUT B MYyHKT B Ha 5 4acoB TO3XKe
MoTouukircTa. OTBET JalTe B KM/U.

Yacth 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwvsyiime 6aaHK
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE PeuleHUe U OmEem.

Pemure cucremy ypaBHeHUNI
y+cosx=0,

(2Vcosx —1)(7y —6)=0.

B mpaBuisHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC H3BECTHBI
pebpa: AB=63, SC=10. Haiizure yroj, 0Opa30BaHHBIH IIOCKOCTBIO
OCHOBaHMSA U npssmoit AM , tne M — Touka nepecedeHus Meaua rpasu SBC .

Pemure HEPABCHCTBO

,xz _ 2
log, ((7""2 —5)(7‘x2+ ’ —1))+ log272—95> 10g2(7 5= —3) .
7" -1

R

B tpeyronsuuke ABC AB=11, BC=4, CA=9. Touka D nexut Ha npsimoit BC
Tak, 4uto0 BD:DC=1:6. OKpy>KHOCTH, BIUCAHHbIE B KAXIBIH U3 TPEYTOJbHUKOB
ADC u ADB, xacatorcsi cTopoHsl AD B Toukax E u F. Haiigure miuHy
oTpe3ka EF.

Haiiqure BCce 3HAYeHHMsT @, T0PH KOKIOM H3  KOTOPHIX  (YHKIUS
f(x) =x* —2| x—a® | -6x uMeer XOTs1 GbI OJHY TOUKY MAKCHMYMaA.

Iepen xaxnmpiM u3 umcen 4, 5, ..., 8 u 14, 15, ..., 20 npou3BOJBEHEIM 00pa3oM
CTaBSIT 3HAK ILTIOC WX MUHYC, ITOCTIE YeT0 K KaXIOMy U3 00pa30BaBIIHXCS YUCEI
mepBoro Habopa MPHOABIAIOT KaKAOe U3 00Pa30BABIIMXCS YHCEN BTOPOTO
Habopa, a 3areM Bce 35 MOJNYdYEHHBIX pE3yJIbTAaTOB CKIAAbIBaOT. Kakyro
HAaMEHBIIYIO 10 MOJYJI0 W KaKyl0 HaWOOJIBIIYI0 CyMMY MOXXHO TOJYYHTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 168

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKkymnaeT IIBETOYHbIC TOPIIKH 10 ONTOBOM 1eHe 120 pybinei 3a mryky.

ToproBas HareHka coctaBisieT 15%. Kakoe Hanboubliee 4MCIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToOM MarazuHe Ha 1100 pyOGueii?

Ha pucyHke >KUpHBIMH TOYKaMH [OKa3aHa IIeHA cepeOpa Ha MOMEHT 3aKpBITHS
OUp>KEeBBIX TOProB BO Bce paboune auHu ¢ 9 mo 22 suBaps 2008 roma. Ilo
TOPHU30HTANIN YKA3bIBAKOTCS YHCIIa MECHIA, 0 BEPTUKAIU — LIeHa YHIUHU cepedpa
B nomrapax CIHIA. JIis HarjasiqHOCTH KMPHBIC TOYKH HA PUCYHKE COCIHHCHBI
nuHuer. OmnpenenuTe MO PUCYHKY HAWOONBIIYIO ILIeHy cepeOpa Ha MOMEHT
3aKpBITHS TOPTOB B yKa3aHHBIH riepuof (B nosapax CIIA 3a yHIuio).

16,7
16,5
o\

16,1 T/ /N7
1591/ \ N/

15,7
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9 10 11 14 15 16 17 18 21 22
aneaps 2008 2.

8-2x
Haiinute kopeHb ypaBHEHHS (%j =81.
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha prcynke msobpaxensl rpaduk ¢ymxumn y=f(x) n KacarenbHas K 9TOMy
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

\ Y
\

CrpoutensHo# pupMe Hy)HO ipuodpectu 60 KyOOMETpPOB CTPOUTENBHOTO Opyca.

\
VY Heé ecthb Tpu mocTaBimuKa. CKOJNBKO pyOJeH HpuaeTcs 3aIiIaTUTh 33 CaMyro \
JIEHIEBYI0 TOKYNKY C JOocTaBKOW? LleHsl M ycClIOBHS IOCTaBKM NPUBEIEHBI B \
Tabumire. \ 4
Ilena 6pyca CroumocTthb JlononHuTeNnbHBIE N\ S ———
[HocTaBmuk . 3 . — \
(pyOueii 3a 1 M”) | moctaBkH (pyOeii) YCIIOBHS \
A 4300 10200 y=fx) RN
[pwu 3akase Ha CymMMy 10 a'c \ x
b 4500 8200 6ombrre 150 000 pybieit I '\
JIOCTaBKa OecmIaTHO

[Tpu 3aka3e Ha CyMMy
B 4400 8200 6ombrre 200 000 pyoieit
JlocTaBKa OecIuiaTHO 5

Haifgure miomane TpeyroasHAKA, H300paXKEHHOTO 1

Ha KJIeTdaToii Oymare C pa3sMepoM  KIETKH o

lemx lem  (em. pucydok). Otser maiite B ~

KBA/IpaTHBIX CAHTHMCTpAX. OcHOBaHMEM  OpsAMONW  NpU3MBI  SABJIAETCS

IpSIMOYTOJIbHBIM TPEYrONbHUK C Kareramu 6 u 4.
/ 2
/ bokoBble pebpa paBHel —. Haiigute o00BEM
T
/ IITHH/PA, OIMCAHHOTO OKOJIO 3TOH TIPHU3MEL.

B10 | [lns omHOTO W3 MPEANPHUSTHI-MOHOIIOJMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
HPOAYKIHMIO ¢ (SOMHHMII B MECAL[) OT ee LeHb! p (Thic. py0.) 3amaercs popMyJIoi:
Haiizite 3uadenue Bopaxenns 2° 1827 q=160-10p . Onpenenure MaKCHMaNIBHBII yPOBEHb IIEHBI p (B ThIC. py0.), IpH
KOTOPOM 3Ha4YeHHE BBIPYUYKH MPEANPHUATHS 38 MECSIL 7 =¢ - p COCTABHT HE MEHEe
550 TsIC. pYO.

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KDHI/IPOBHHHC He JonmycKaercst
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Haiinute Hammenbmiee 3HaueHune OQyHkmn y=13tgx—13x+4 Ha oTpes3ke

o

U3 nyHkta 4 B MyHKT B, paccTosiHMEe MEXAYy KOTOphIMH 60 KM, OTHOBPEMEHHO

BbIEXaJIM aBTOMOOWJIUCT U BEJIOCHIIEUCT. V3BECTHO, 4TO 3a 4ac aBTOMOOMJIMCT
npoedxaer Ha 100 kM Oonbiue, yem Benocunenuct. Omnpenenute CKOPOCTb
BEJIOCHUIIEIUCTA, €CIIM U3BECTHO, YTO OH NPHOBUI B IYHKT B Ha 2,5 yaca mosxe
apromobOunucra. OTBeT AaiiTe B KM/4.

Yacts 2

Jna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonwv3yiime O6nankK
omeemog Ne 2. 3anuwume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3AMeEM
noOIHOE 000CHOGAHHOE PeuleHue U ONGem.

Pemute cucremy ypaBHeHuUi

y+sinx=0,

(2+/sinx —1)(2y + 5)=0.

B npaswibHON TpeyronbHoOW nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=30\3 , SC=34. Haiigure yroa, o0Opa30BaHHBIN IIOCKOCTHIO
OCHOBaHHUA U nipsiMmort AM , tine M — Touka nepecedeHus meauad rpanu SBC .

Peuute HepaBeHCTBO

2
-x7 2
log; ((7*)‘2 —3)(7**2”6 —1))+ logs > > 1og5(77*)‘2 —1)
7*){ +16 _1

B tpeyronbuuke ABC AB=10, BC=5, CA=6. Touka D nexur Ha npsimoit BC
TaK, 4ro BD:DC=1:2. OKpyXHOCTHU, BIMCAHHbIE B KaXJbIi U3 TPEYyTrOJbHUKOB
ADC wu ADB, xacatorca ctopoHsl AD B toukax E u F. Haiinute nmuny
oTrpeska EF .

Haiiqure Bce 3HaueHMs @, TMpU KaKIOM K3  KOTOPBIX  (YHKIUS
I (x):xz— | x— a’ | =3x umeeT XOTs OBI OAHY TOUKY MaKCHMyMa.

Iepen xaxnmeiM w3 gucen 11, 12, ..., 19 u 3, 4, ..., 9 Ipon3BOIBHEIM 00pa3oM
CTaBSIT 3HAK ILIIOC WJIM MHHYC, ITOCJIE Yero OT KaXKI0ro U3 00pa30BaBLIMXCS YHCEI
MepPBOTr0 HabOpa OTHUMAIOT KaXJI0¢ U3 00pa30BaBIIMXCS YKMCET BTOPOro Habopa,
a 3aTeM Bce 63 MOJyYCHHBIX pe3yJIbTaTa CKJIAIbIBAIOT. Kakyro HaMMEHBIIYIO 1O
MOJIYJTIO M KaKYI0 HAaHOOJBIIYI0 CYMMY MOYHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHH]JDBZ.HHE He J0onmyCcKaeTrcst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 169

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

1 2x-13 1
Haiinure xopeHs ypaBHEHUS (Ej =—.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBoil neHe 100 pyoOumeit 3a mryky.

Toprosas HareHka cocraBisieT 25%. Kaxoe HanbombIee 4iciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM Marasune Ha 900 pyomneit?

Ha pucyHke >KUpPHBIMM TOYKAaMHU IIOKAa3aHa LIEHA MEIU HAa MOMEHT 3aKpbITHs

OUpKeBBIX TOProB BO Bce paboume muHH ¢ 7 mo 20 asrycra 2008 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCSl YHCJA MECSNA, M0 BEPTUKAIM — II€Ha TOHHBI MeEIH
B nomtapax CIHA. J{ns HarmsaHOCTH KUpPHBIE TOYKM Ha PUCYHKE COETUHEHBI
nuHued. OmnpenenuTe MO PUCYHKY, KAKOTO 4YHCNIA [€Ha MeId Ha MOMEHT
3aKpPBITHS TOPTOB ObLIA HAMOOJIBIIEH.

7750
7650

[\
7550 AR} )
7450 [\ A

\ /
7350 \
7250
7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHoit pupme Hy)HO proOpecT 60 KyOOMETPOB CTPOUTEIHHOTO Opyca
y OITHOTO U3 TPeX MOCTaBIIMKOB. CKOIBKO pyOiIelt mpuaeTcs 3alIaTHTh 32 CaMyTo
JIEHIEBYI0 TOKYNKY C JOocTaBKOW? LleHsl M ycClIOBHS IOCTaBKM NPUBEIEHBI B

TabmmIe.
TMocrapuik L[eHzt Opyca \ CtouMocTh § JlononmHuTENBEHBIE
(pyOueit3a 1 M) | moctaBku (pyoiei) YCIIOBHS
A 3900 10400
IIpu 3aka3ze Ha cymMmy
b 4100 8400 6ompmie 150 000 py6ueit
JIOCTaBKa OecIIaTHO
ITpu 3akaze Ha cymmy
B 4000 8400 6omeie 200 000 py6ureit
JIOCTaBKa OecIIaTHO

Haiinure IUIOIIA b

TPEYroJIbHUKA,

o 1lcMm
n300paXeHHOTO Ha KJIeT4aTod Oymare ¢
pasmepoMm kieTku 1 cM x 1 cM (CM. PUCYHOK).
OtBeT l[aﬁTe B KBaIpaTHBIX CAHTUMCTpPAX.
/

Haiiure 3HaueHNE BBIPAKEHHS 47logsS

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

_y=fx) \

S \\ x, 2

sy

Dy

[IpAMoyroibHBIil  mapamienenunes omucan Ax C
o 1
okosio cdepbl paauyca 1,5. Haiigure ero
00BeM.

B

Jis OmHOTO W3 MPEeNnpUATHI-MOHOTIONMCTOB 3aBUCHMOCTh O00beMa CIpoca Ha
NPOAYKIHNIO ¢ (€AMHUII B MECAI) OT ee IeHbl p (ThIC. py0.) 3amaercs HopMyIIon:
q=160-10p . Onpenenure MaKCHMAaIBHBII yPOBEHb IEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAUYCHUE BHIPYUYKH MPEAIPUSITUS 32 MECSAI] ¥ = ¢+ p COCTABHT HE MECHEe
550 TsIC. pYO.

Halinure Haumenblinee 3HaueHue QyHKuun y=16tgx—16x—47+3 Ha oTpeske

4l
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Jlonka B 8:00 BeIIIa W3 MyHKTAa 4 B IyHKT B, pacroyoXeHHBIH B 15 kM oT 4.

ITpoOsIB B myHKTE B 2 9aca, I0[Ka OTIPABUIACH Ha3a[ U BEPHYJACh B IIyHKT 4 B
20:00 toro ke musA. Ompenenute (B KM/4) COOCTBEHHYIO CKOPOCTbH JIOIKH, €CIIH
U3BECTHO, YTO CKOPOCTh TCUCHHMS PEKHU paBHA 2 KM/4.

Yacts 2

Jlna 3anucu pewenuii u omeemos Ha zadanus CI-C6 ucnonwv3yitme 61ank
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINONHAEMOZ0 3A0AHUA, 4 3AHEM
NnOJIHOE 0DOCHOBAHHOE peuleHue U OmEem.

Pemute cucremy ypaBHeHUI

y+cosx=0,

(4cosx —1)(3y +5)=0.

B npasunbHO#l TpeyronpHoW nupamune SABC c¢ ocHoBanueM ABC u3BECTHBI

pebpa: AB=83, SC=10. Haiignure yron, 0Opa30BaHHBIM IUIOCKOCTBIO
OCHOBaHMS U MPSIMOH, Mpoxosieil uepes cepeannsl pedep A4S u BC.

Pemure HepaBeHCTBO

—x2 _ 2
log, ((7”‘2 —5)(7’)‘2+4 —1)j+log2 T =5 - > > log, (73’"2 —4) )
7—x +4 -1

B tpeyronbuuke ABC AB=12, BC=6, CA=10. Touka D nexuT Ha OpAMOi
BC Ttak, uro BD:DC=2:7. OKpYXHOCTH, BIHCAaHHbIE B KaXJIbli U3
TpeyronbHukoB ADC u ADB, xacaiorcsa cropoHbsl AD B Toukax E u F.
Haiingure nmuny orpeska EF .

Haiiqure Bce 3HAueHHMs @, T0PU KOKIOM ©3  KOTOPBIX  (YHKIUS
f (x)=x2 -3|x- a’ | -5x nmeet Oonee IBYX TOUEK HKCTPEMyMa.

Ilepen xaxnpm u3 yucen 11, 12, ..., 19 u 6, 7, ..., 10 npou3BonbHBIM 00pazom
CTaBSIT 3HAK ILTIOC WJIU MHHYC, TTOCJIE YeT0 OT KaXKJI0T0 U3 00pa30BaBIIMXCS YHACEI
MEPBOTr0 HabOpa OTHUMAIOT KaXJ10¢ U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTreM Bce 45 TONYyYCeHHBIX Pe3yJIbTaTOB CKJIAABIBAIOT. Kakyio HaMMEHBIIYIO 110
MOJTYJTIO M KaKyI0 HAaHOOJBIIYI0 CYMMY MOYHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 170

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3akymnaeTr IIBETOYHbIC TOPIIKK 10 onToBoi 1eHe 130 pyOnei 3a mrTyKky.
Toprosas HareHka cocrtaBiseT 25%. Kaxoe HanbombIee 4McIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM Marasune Ha 1100 pyOeii?

Ha pucyHke *KUpHBIMH TOYKaMH IOKa3aHa [I€Ha aJIOMUHHS Ha MOMEHT 3aKpBITHS
OUpXKEeBBIX TOProB BO Bce pabounme guu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAJIM YKa3bIBAIOTCS 4YWCIAa MECANA, 110 BEPTHKAIM — I[eHAa TOHHEI
amomunus B pomutapax CHIA. J{ns HarisitHOCTH SKMPHBIE TOYKH Ha PHUCYHKE
coeArHeHbl TuHUeH. OnpenenuTe Mo pUCYHKY, KaKOTO YHCIA L[eHa aTIOMUHHS Ha
MOMEHT 3aKpBITHS TOProB ObLIa HAUMEHBIIEH.

3350

3270
3190
31101/ +—t\
3030 A\ \
2950 >
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 e.

. 1 x-17 1
HaI/II[I/ITe KOpPC€Hb YPAaBHCHUS Z :E .
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha prcynke msobpaxensl rpaduk ¢ymxumn y=f(x) u KacarenbHas K 9TOMy
rpaduKy, IOpoBeleHHas B Touke ¢ abcuuccoil x,. Haiingute 3HaueHue mnpous-

BOJHON QyHKIIMK f(X) B TOUKE X;.

YA

CrpoutensHolt prupme HYXHO TipuoOpecTH 78 KyOOMETPOB IIEHOOETOHA y OJTHOTO Pal 5
13 Tpex MOCTaBIUKOB. CKOJIBKO pyOseid mpuaeTcs 3aIIaTuTh 3a CaMylo JeTEBYIO / \ /
MOKYTIKY ¢ goctaBkoi? L[eHbI U yCIIOBHUS TOCTABKH PUBE/ICHBI B TAOJHIIE. / \
Ilena nenoberoHa CTtonMoCTh JlommoTHUTE TbHBIE / /
ITocTaBmmk . 3 . 1
(pyOuneit3a 1 M) | moctaBku (pyoieit) YCIIOBHS \ X,
A 3050 4600 01 /L %
Ipu 3aka3e HA CyMMy \ : 9
b 3200 5600 6onsmme 150 000 py6ueit \ I /
JIOCTaBKa 0eCIuIaTHO \ :
3 |
B 3080 3600 Ipu 3akaze 6osee 80 M y=f(x) \ |
JIOCTaBKa OecIIaTHO i
I
i
|
I
)
I

/
\\
Haiinure monanb TPEYTOJIbHUKA, 1 em
n300pakeHHOTO Ha KieT4aToif Oymare c¢
pa3mepoM KIeTKH 1 cM X 1 ¢M (cM. pUCYHOK).
OTBeT JaiiTe B KBaJpaTHBIX CAaHTUMETpaXx. TIpsMOYroNbHbI  MApAIIENCIHMNEN  OMICAH 4
okono cdepbl pagmyca 2,5. Haiimute ero

o0BeM.

B

B10 | [lna omHOrO W3 MPEANPHUATHII-MOHOIIOJIMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
. 3+logy7 NPOIYKIUIO ¢ (SIUHHUI] B MECSII) OT ee EeHBI p (ThIC. py0.) 3amaercst popMyIIoit:
Hajiure sHadeHue Bhipaxeis 2 ) q=160-10p . Onpenenure MaKCIMaIBHBII yPOBEHb IIEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAu€HHE BBIPYUKH MPEANPHUATHS 32 MECSI ¥ =¢ - p COCTABUT HE MEHEE
550 TsIC. pYO.

B11 | Haiinure HaubGonsmee 3HaueHHe PyHKIUU y=7x —7tg x —3 Ha oTpe3ke [O; %} .

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Jlopgka B 9:00 BeIIIa W3 MyHKTAa 4 B IMHKT B, pacroyoXeHHBIH B 15 kM ot 4.

ITpoOrIB B myHkTe B 2 4aca, J0JKa OTIIPAaBMIIACh HA3aJ U BEPHYNACh B IIYHKT A
B 19:00 toro xe musa. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh JIOAKH, €CIIH
U3BECTHO, YTO CKOPOCTh TCUCHHMS PEKH paBHA 1 km/4.

Yacts 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemmure cucremy ypaBHeHUMH

y+cosx=0,

(2/cosx —1)(4y —2)=0.

B npaBunsHOl TpeyronsHoi nupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebdpa: AB=53 , SC=13. Haiigure yron, o0Opa30BaHHBIA IIOCKOCTHIO
OCHOBaHMS U IIPAMOH, Ipoxo el uepes cepeaunsl pedep A4S u BC.

Pemure HEPABCHCTBO

,xz _ 2
log; ((7 - _ 6)(7 49 _ 1)) +log; ¥> logs (7 s _ 5) .
77X +9 1

B tpeyronenuke ABC AB=13, BC=9, CA=11. Touka D nexur Ha IOpsIMoil
BC tax, uro BD:DC=1:9. OKpyXHOCTH, BIHCAHHBIC B KaKIBIA W3
tpeyronsHukoB ADC u ADB, xacarorcs cTopoHsl AD B Toukax E u F.
Haiinure nuny orpeska EF .

Haiinute Bce 3HAueHWUss «@, OPH  KOKAOM H3  KOTOPBIX  (PyHKIHS
2 2
f(x)=x"-2|x—a" |- 6x uMeer OoJice ABYX TOUCK IKCTPEMyMa.

Iepen xaxaeiM u3 yucen 14, 15, ..., 20 u 6, 7, ..., 10 npou3BOIBHBEIM 00pazoM
CTaBAT 3HAK IIFOC UJIN MUHYC, TIOCJIC Y€r0 OT KaXXJA0ro 13 O6pa3OBaBHII/IXCH HHuCcel
MEPBOTO HabOpa OTHUMAIOT KaXa0e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 35 MOITyYeHHBIX pPe3yJbTaTOB CKIaAbIBaOT. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HaHOOIBIIYI0 CyMMY MOXKHO HOIYy4YUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HP{C He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 171

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetpanp crout 20 pyOneii. Kakoe Hanbombpliee YUCIO TaKAX TETPajeid MOXKHO

Oyzner kymuts Ha 350 pyOuneit mocne moHmkeHus 1eHsl Ha 10%7?

Ha PUCYHKE KUPHBIMU TOYKAMH IMOKa3aHa 1E€Ha aJTFOMUHUA Ha MOMCHT 3aKPbITUA

Oup>keBbIX TOProB BOo Bce paboume auu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAJIM YKa3bIBAIOTCS YWCIA MECANA, 110 BEPTHKAIM — IIGHAa TOHHEI
amomunns B poiutapax CIHIA. J{ns HarisiTHOCTH SKMPHBIE TOYKH Ha PHUCYHKE
COeJIMHEHBI JIMHUEH. OrnpenesuTe 1o puCyHKY HaHOOJIBIIYIO LIEHY aJIOMHHUS Ha
MOMEHT 3aKpBITHS TOPrOB B yKa3zaHHbIH nepuo/ (B noyutapax CIIA 3a ToHHY).

3350
3270
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3110 [ A\

3030 \ \
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2870
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mapm 2008 2.
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Haiinute KopeHb ypaBHEHHUS | — =,
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EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 .

MATEMATVIKA, 11 knacc. 171-2/3

B tpeyromsumke ABC yron C pasen 90°, AB =30, AC =24. Haiizute sin 4.

CrpourensHoi (hprpMe HyKHO proOpecTd 78 KyOOMETpOB NEHOOETOHA Y OJJHOTO
13 TpeX MocTaBIIMKOB. CKOJBKO pyOiIeil MpuaeTces 3aIIaTuTh 33 CaMylo JICIEBYIO
TOKYIIKY C 10cTaBKOH? LIeHBI M YCIIOBHS IOCTaBKH ITPUBEJCHBI B TAOJIHIIE.

Iena meno6eToHa CroumMocThb JlomomHUTEIHHEBIE
[TocraBmuk o 3 o
(pyOmneti 3a 1 M) | moctaBku (pyOuieit) YCIIOBUS

A 2750 4600
[pu 3aka3e Ha cyMMYy

b 2900 5600 6omnebiie 150 000 pyoeit
JIOCTaBKa OecIIaTHO

3

B 2780 3600 [pu 3akaze 6omxee 80 M

JIOCTaBKa 0eCIIaTHO

Haiinute mmomans

B KBaJpaTHBIX CAHTUMECTpax.

Haiinure 3HaueHNe BbIpa)KEHUS

TpEyrojbHUKa, H300pa-
KEHHOT0 Ha KJerdarod Oymare ¢ pasMepoMm
kieTk 1 cM x 1 cM (cM. pucyHok). OTBeT naiite

1lcm

32 +logs 7

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

y
N y=f(x) [l
N //—-\
N
// N\ \ II
y. Nl
— \ 10 / X
-3 \\ :
N0/
N 7
N
\\
\\‘

D,

IIpAMOYyTONBHBINM — MapajuleNenune] ONHCaH A
., 1 C
oKoJI0 cepsl paguyca 5. Haliaure ero o0bem. 1

B

Jis omHOTO W3 MpenupUsATHI-MOHOIIOIMCTOB 3aBUCHMOCTh O00BEMa cIIpoca Ha
MPOAYKIUIO ¢ (SIWHHUI B MECSII) OT €€ IIeHBI p (THIC. py0.) 3amaercss HOpMyJIIou:
q=160-10p . Onpenenure MaKCHMaNIBHBIII YPOBEHb IIEHHBI p (B ThIC. py0.), IpH
KOTOPOM 3HAUYCHHUE BHIPYUKH MPEAIPUSITUS 32 MECSAI] ¥ = ¢+ p COCTABHT HE MEHEe
550 TsIC. pYO.

Hatinure Hambonbimee 3HaueHue yHkmum y=20tg x —20x+57 -3 Ha oTpeske

4l
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Baiinapka B 10:00 BbInuIa U3 myHKTa 4 B MMyHKT B, pacnojoXeHHbIH B 15 kM OT A4.
IIpo6sIB B myHkTe B 1 yac 20 munyT, Oaligapka oTIpaBUiIach Ha3aa U BEpHYJach B
nyHKT 4 B 18:00 Toro sxe mus. Omnpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaiiiapku, €cJIM N3BECTHO, YTO CKOPOCTh TEUCHHS PEKH PaBHA 3 KM/d.

Yacts 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINOAHAEMOZ0 3A0AHUA, 4 3aAHEM
nOIHOE 0DOCHOBAHHOE PeuleHue U Omeem.

Pemmure cucremy ypaBHeHUI
y+sinx=0,

(4/sinx —1)(2y +3)=0.

B mpaBmisHO# TpeyronsHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI
pebpa: AB =83 , SC=17. Haiigute yron, oOpa30BaHHBIA IIIOCKOCTHIO
OCHOBaHHSA U MIPSAMOH, IIPOXOAIIel yepes cepenussl pedep A4S u BC.

Pemure HEPABCHCTBO

,Xz _ 2
logs((7_x2 —5)(7""2+ e —1))+log572—5> logs (74_"2 —3) .
77X 16 -1

B tpeyronenuke ABC AB=15, BC=5, CA=12. Touka D nexur Ha IOpaMoiu
BC Ttak, uto BD:DC=3:4. OKpyXHOCTH, BIMCaHHBbIE B KaXKAbIM U3
TpeyronbHukoB ADC u ADB, xacarorca cTopoHbl AD B Toukax E u F.
Haiinure nuny orpeska EF .

Haiigute Bce 3HAueHWUs «@, OPH  KOKAOM M3 KOTOPBIX  (PyHKIHS
2 2
f(x)=x"—-2|x—a" |- 8x umeer OoJiee TBYX TOYECK IKCTPEMyMa.

Ilepen kaxapiM w3 ywWcen aAByx HabopoB 1, 2,..., 7 wm 11, 12,..., 19
IIPOM3BOIBHBIM 00pa30M CTaBAT 3HAK IUTIOC WIIM MUHYC. [locie 3Toro kK KaxmoMmy
u3 00pa3oBaBIIMXCA YHCEN MEpBOro Habopa NPHOABIAIOT KakIoe U3
00pa30BaBIINXCS YUCET BTOPOro Habopa, a 3aTeM Bce 63 MOIyUeHHBIX pe3ysbTaTa
cknanpBaoT. Kakyio HaMMEHBIIYIO IT0 MOAYJIO M KaKyl0 HAHOOJNBIIYIO CyMMY
MOJKHO MOJIy4IHUTh B UTOTe?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 172

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpane croutr 30 pyOneii. Kakoe HamOouspIIee YHCIO TaKMX TETPaIeH MOXKHO

Oyner kynutbh Ha 750 pyOGuieii mociie noHwKeHus eHsl Ha 15%7?

Ha PUCYHKE XHUPHBIMA TOYKaAMH IIOKa3aHa II€HA 30JI0Ta Ha MOMCHT 3aKpBITHUA

OMp)KEeBBIX TOProB BO Bce paboume mumM ¢ 6 mo 19 Hos0ps 2008 roma. Ilo
TOPHU30HTAJIN YKA3bIBAIOTCS YMCIIA MECSIIa, TI0 BEPTHKAIH — [[eHA YHITHH 30JI0Ta B
nomtapax CIIHA. JInd HarisgHOCTH XHUpHBIE TOYKM Ha PUCYHKE COCIAUHEHBI
muHuel. Ompenenure MO PUCYHKY, KAaKOTO dHCIa IIEHAa 3010Ta HA MOMEHT
3aKPBITHSA TOPTOB ObITa HANOOJIBIIIEH.

760

750
740 ./ \ 'S

730 /
720 \t-f

710

700

6 7 10 11 12 13 14 17 18 19
Hos6pb 2008 2.

1 20-x
Haiinure KOpeHb ypaBHEHUS [E) =16.
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

rpaduKy, MpOBEJEHHas B TOYKEe C AaOCHHUCCOH X, .

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

Hatinute 3HadeHue

) YA
CrpoutensHolt pupme HYXHO TipuodOpectd 79 KyOOMETpOB IIEHOOETOHA y OJTHOTO
13 TpeX MOCTaBIIMKOB. CKOJIBKO pyOiel mpuaeTcs 3alUIaTUTh 32 CaMylo JEHIEBYIO
MOKYTIKY ¢ focTaBKON? L[eHbI 1 yCIIOBUS JOCTaBKY MPUBEICHBI B TAOIHUIIE. I’
Iena meno6eToHa CroumMocCTh JlommoTHUTEIHHBIE /
[TocTaBmuk o 3 .
(pyOmneti 3a 1 M) | moctaBku (pyOuieit) YCIIOBHSI y= f(x ) /
A 2750 4400 L /
IIpu 3aka3e Ha cymmy ,/ \\ /
b 2800 5400 6omnebiire 150 000 pyoeit / \\ 1 / 5
J0CTaBKa OeCILIATHO I — N "ICO 0 g
Ipu 3axaze Gomnee 80 m° — X
B 2780 3400 p o=
JI0CTaBKa OeCIIaTHO ~—~
_2 ~——
Haiinute miomanb TpeyrojbHHKA, H300pa- 1 em
JKCHHOTO Ha KJIETYaToil Oymare ¢ pa3Mepom
kinetkn 1 cM x 1 cMm (cMm. pucyHok). OTBeT OcHoBaHUEM MpPSIMOM TPHU3MBI SBIAETCA MPSIMO-
JIaiiTe B KBaJAPAaTHBIX CAHTHMETPaXx. J YTOJbHBINA TPEYTOJMbHUK ¢ KaTeTamu | U 5. BokoBbie
8 9
// \ pebpa paBHel —. Haligute o006bEM LWIUHIpA,
4
v .
4 OIUCAHHOTO OKOJIO 3TOM MPH3MBIL.
/ f

B10 | [ns ogHOro U3 mMpenupUsATUI-MOHONOIMCTOB 3aBUCHMOCTh O0BeMa cCIpoca Ha
. IPOAYKLUIO ¢ (€OUHUL B MECSII) OT €€ LIEHBI ThIC. Py0.) 3agaeTcs HopMyIION:
Haiizure 3HaueHue BhIpaxenns 3° 8! poRy 7 ( ) P pyo.) (opsty.

q=160—-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb LIEHbI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHUE BHIPYUKH MPEANIPUSITHUS 32 MECSAIL ¥ =¢ - p COCTABHT HE MEHEe
550 TBIC. PYO.

Haiinure HamMensbinee 3HadeHune ¢yHkumn y=12tgx—12x—-37+6 Ha oTpe3ke

4l
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Karep B 11:00 BbIlen u3 nyHKkTa 4 B MYHKT B, pacHojOXeHHBIH B 15 kM oT A.

IIpo6biB B mynkte B 1 uwac 20 MHHYT, KaTep OTHpaBWICA Ha3aJd U BEpHYJICA
obpatHo B myHKT 4 B 15:00 Toro ke mus. Onpenenure (B KM/4) COOCTBEHHYIO
CKOPOCTb KaTepa, €CiIi U3BECTHO, YTO CKOPOCTh TCUCHUSI PEKH PaBHA 3 KM/4.

Yacts 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINONHAEMOZ0 3A0AHUA, 4 3AHEM
nOIHOE 0DOCHOBAHHOE PeuleHue U Omeem.

Pemure cucremy ypaBHeHUNI

y+cosx=0,

(5</cosx —1)(5y + 6)=0.

B npaBwisHOl TpeyronsHoi nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebdpa: AB=12\/3 , SC=13. Haiimute yron, o00pa30BaHHBIA IUIOCKOCTHIO
OCHOBaHMA U IpssMoit AM ,rae M — Touka nepecedeHus meaua rpanu SBC .

Pemure HEPABCHCTBO

,xz _ 2
log; ((3_"2 - 5)(3‘x2+9 —l))-ﬁ- 10g5¥> log;s (3 7 —4)
37

_xz

B tpeyronsnuke ABC AB=12, BC=5, CA=10. Touka D nexur Ha IOpsAMOH
BC tak, uro BD:DC=4:9. OKpyXHOCTH, BIHUCAHHBIE B KaXAbIH U3
TpeyronbHukoB ADC u ADB, xacatrorca cTopoHbl AD B Toukax E u F.
Haiinure nuny orpeska EF .

Haiizute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (yHKIMA
f(x)=x* —2|x—a*|-10x uMeeT XOTs GBI OHY TOUKY MAKCHMYMA.

Ilepen xaxapiM u3 uucen 4, 5, ..., 8 u 11, 12, ..., 19 npou3BoILHBIM 00pa3oM
CTaBSIT 3HAK TUTIOC WJIM MHHYC, ITOCIIE Y€ro K KaKIOMY M3 00pa30BaBIIMXCS YHACEI
MepBOro Habopa MpHOABJIAIOT KaxI0oe W3 00pa30BaBIIMXCS YHUCEN BTOPOTO
Habopa, a 3areM Bce 45 TMONyYeHHBIX pE3yJIbTATOB CKIAAbIBalOT. Kakyro
HAaUMCEHBIIYIO 110 MOJYJIO W KaKyl0 HaWOOJBIIYI0 CyMMY MOXHO TMOJYYHTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 173

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetrpanp crout 20 pyOneii. Kakoe HanOonbliee YUCIO TAaKAX TETPaJed MOXKHO
Oyznet kymuth Ha 550 pyOineit mocne moHmKeHus 1eHbl Ha 25%?

Ha pucyHke >KHpHBIMH TOYKaMH IOKa3aHa IleHa cepebpa Ha MOMEHT 3aKpBITHS
OUpXKEBBIX TOProB BO Bce paboume nuHU ¢ 9 mo 22 guBaps 2008 roma. Ilo
TOPU30HTANIM yKa3bIBAIOTCS YHCIIA MECSIa, 0 BEPTUKANU — [[€Ha YHIUHU cepedpa
B gomntapax CIHIA. /s HariasIHOCTH KMPHBIE TOYKM HA PUCYHKE COEJHHEHBI
nuHueil. Ompenenure MO PUCYHKY HAaMMEHBLIYIO IIEHY cepeOpa Ha MOMEHT
3aKpBITHS TOPTOB B yKa3aHHbIHM nepuon (B nomnapax CILHA 3a yHiuo).

16,7

16,5
16,3 AL

16,177/ /N7
1591/ \ \" "/

15,7
15,5

9 10 11 14 15 16 17 18 21 22
aneaps 2008 2.

16 —x
Haiinure kopeHb ypaBHEHUs (%j =16.



EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 .

MATEMATWIKA, 11 knacc. 173-2/3

B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutensHol pupMe Hy»)HO iprodpectu 40 KyOOMETPOB CTPOHUTEIBHOTO Opyca.
VY He€ ecth TpH moctaBmuka. CKONBKO pyOiel MpHAeTcs 3alUIaTHTh 3a CaMyro
JIENIeBYI0 TOKYNKY C JocTaBKoi? LleHbl W ycClIOBHSI IOCTaBKM NpPUBEIEHBI B

Tabmnue.
IMocrapmu I_IeHau Opyca X CroumocTthb } JlononmHUTENBEHBIE
(pyOneii3a 1 M°) | nocTaBkH (pyOueit) YCIIOBHSI
A 4000 10000
IIpu 3akaze Ha cymmy
b 4200 8000 6onsme 150 000 py6ueit
JI0CTaBKa OecIuIaTHO
IMpu 3akaze Ha cymmy
B 4100 8000 6ompmie 200 000 pyOureit
JIOCTaBKa OecIIaTHO
Haiigute IJIOIIAIb TpEeyTOJbHHUKA,

n300pakeHHOTO Ha KieT4aToif Oymare c¢
pa3mepoM KIeTKH 1 cM X 1 ¢M (CM. pUCYHOK).
OTBeT JaiiTe B KBaJpaTHBIX CAaHTUMETpaXx.

HaiiguTe 3HaueHNne BRIpaKEHUS

1cm

26+log2 3

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA /
/

o

X, // 5 //

0l 1/ / |
\ / e
N\ _3 —

Y y=f(x)

1

7
/

OcCHOBaHWEM TMPSAMOW TPU3MBI SIBIACTCS IPSIMO-
YTOJIbHBIA TPEYTOJbHUK C KareTaMu 8 u 7. bokoBbie

4 N
pebpa paBHel —. Haiigure o00BeM HIMHIPA,
V4

OITMCAHHOT'O OKOJIO 3TOM IMPU3MBI.

B10 | [lns omHOTO W3 MPEANPUSTHII-MOHOIIOJMCTOB 3aBHCHMOCTh 00beMa crpoca Ha
MPOIYKINIO ¢ (SIMHHUI] B MECSII) OT ee IeHBI p (THIC. py0.) 3amaercst popMyIoit:
q=160-10p . Onpenenure MaKCHMaNbHBII yPOBEHb IEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAYE€HUE BBIPYUKH NPEAIPUATUS 32 MECALl 7 =¢ - p COCTAaBUT HE MEHEE
550 TsIC. pYO.

Haiinure Haumbonbpmiee 3HaueHHe QyHKnMH y=4x-2tgx—7+9 Ha OTpe3ke

o
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W3 myHKTa A B MyHKT B, pacCTOSHHE MEXIy KOTOPHIMH 50 KM, OXHOBPEMEHHO

BBIEXQJIM MOTOLMKJIMCT M BEJIOCHNETUCT. V3BECTHO, UTO 32 4ac MOTOIMKIIUCT
mpoezxkaer Ha 30 kM Oombmie, yem Benocumenuct. Ompenenutre CKOPOCTh
BEJIOCUIIENCTA, €CJIM U3BECTHO, YTO OH MpUOBUT B MyHKT B Ha 1,5 yaca mozxke
MoTouukircTa. OTBET JalTe B KM/U.

Yactb 2

Jlna 3anucu pewenuii u omeemos Ha zadanus CI-C6 ucnonwv3yitme 01aHK
omeemog Ne 2. 3anuwiume cHauana Homep GbINONHAEMOZ0 3A0AHUA, 4 3AmeM
NnOJIHOE 0DOCHOBAHHOE peutenue U Omeem.

Pemnte cucremy ypaBHEeHuU

y—sinx=0,

(2+/sinx —1)(6y + 5)=0.

B mpaBunbHON TpeyronasHol mupamunae SABC c ocHoBaHueM ABC HU3BECTHBI

peopa: AB=10\3, SC=26. Haiigure yroa, oOpa30BaHHBIA IIOCKOCTBIO
OCHOBaHMs U npsimoit AM , rne M — Touka nepecedeHus Mmeauad rpanu SBC .

Pemure HepaBeHCTBO

-x2 _ 2
logz((7’x2 —6)(7”62+9 —1)j+10g272—6> log2(73”“2 —5) .
7-x +9_1

B tpeyronbanke ABC AB=15, BC=7, CA=9. Touka D nexur Ha npsimoit BC,
npuuem BD:DC=5:7. OKpyXHOCTH, BIIUCAHHBIE B KOKIBIA U3 TPEYTrOJIHHUKOB
ADC un ADB, xacatorca ctopoHsl AD B Toukax E wu F. Haiigure nnuny
oTpeska EF.

Haiiqure Bce 3HaYeHHMs @, T0PH KOKIOM H3  KOTOPBIX  (DYHKIUS
f(x) =x*—| x—a” | -5x uMeer XOTs GbI O/IHY TOYKY MAKCHMYMa.

Ilepen kaxmpM u3 gucen 4, 5, ..., 8 u 10, 11, ..., 20 NpoU3BOJEHBIM 00pa3oM
CTaBAT 3HAK IUIIOC WM MUHYC, ITOCIIE YeT0 K KaXIOMY M3 00pa30BaBIIMXCS YUCET
mepBoro Habopa MPHOABIAIOT KaKAOe W3 O0Pa30BABIIMXCS YHCEN BTOPOTO
Habopa, a 3aTreM Bce 55 MOIy4YeHHBIX pPE3yJNbTaTOB CKIaAbIBaiOT. Kakyio
HanMCHBIIYIO IO MOAYJIIO U KaKyIO HaI/I6OJ'ILHIyIO CyMMYy MOXHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 174

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKymaeT IIBETOYHBIC TOPIIKH IO onToBOoM IieHe 130 pyOueit 3a mTyKky.
Toprosas Harenka cocrasusier 20%. Kaxoe HanbombIee 4uciIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHke »XHUpHBIMH TOYKAMH IIOKa3aHa IIEHA MeIU HAa MOMEHT 3aKpBITHS
OUpKeBBIX TOProB BO Bce paboume muHH ¢ 7 mo 20 asrycra 2008 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCSl YMCIIa MECSIIA, 10 BEPTUKAIM — IIeHa TOHHBI ME/IU B
nommapax CHIA. Jlns HarisgHOCTH SKUPHBIE TOYKM HAa PHCYHKE COCAMHEHBI
nuHued. OmpenenuTe MO PUCYHKY, KAKOTO 4YHCNIAa [eHa MeId Ha MOMEHT
3aKpPBITHS TOPTOB ObLIIa HAUMEHBILEH.

7750
7650

/:\
7550 £
7450 [ !

\ /
7350 \
7250
7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

13-2x
1
Haiinute KopeHb ypaBHEHUs (EJ =32.
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B tpeyromsauke ABC yron C pasen 90°, AB =30, AC =24. Haitmute sin 4.

CrpoutensHo# (pupMe Hy)HO puodpectu 60 KyOOMETpPOB CTPOUTENBHOTO Opyca.
VY Heé ecTh Tpu nocraBmuka. CKOJBKO pyOiel mpuiercs 3alUIaTUTh 3a CaMylo
JICIEBYI0 TOKYNKY C JocTaBKOH? LleHBI M yCHOBHS OCTaBKH INIPHUBEACHBI B

TabIuUIIe.
Ilena 6pyca CTonMOoCTb JlommoTHUTETHHBIE
[HocraBmuk . 3 N
(pybreii 3a 1 m°) | AocTaBku (py6ueii) YCITOBHSI
A 4200 9500

Ipu 3akaze Ha CyMMy
b 4700 7500 6ounpiie 150 000 py6iiei
JlocTaBka OecIuiaTHO

IIpu 3akasze Ha cymmy
B 4300 7500 6onbuie 200 000 pyOGuneit
JIOCTaBKa OeCILIaTHO

Haiimure mmiomane TpeyroibHUKA, H300pakeH- 1cu
HOTO Ha KIeT4aTod Oymare ¢ pasMepoM KIICTKH —

lcm x 1em (ecMm. pucyHok). OtBer npaiTe B
KBaJPaTHBIX CAaHTUMETpaXx.

A N

. 5+logy 7
HaiinuTe 3Hauenue BuIpaskenus 2° 0827

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue
MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

BRSNS AN

OcHoBaHHEM HpHMOfI TIPU3MBbI SABJIACTCA

OpSMOYIOJBHBIM TPEYroabHUK ¢ KaretamMu 9 u 7.

6 N
BokoBele pebpa paBHBl —. Haiiaute o00BeM
T

OUIMHAPA, OITMCAHHOT'O OKOJIO 3TOH IIPU3MBI.

)

LY EEEY

B10 | [ns ogHOTO M3 MPEIUPHUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O00BeMa cIipoca Ha
OPOAYKIUIO ¢ (€IUHUI] B MECSII) OT €€ LeHbl p (THIC. py0.) 3amaercss HopMyIoun:
q=160—-10p . Onpenennute MaKCUMaJILHBIN YPOBEHD IICHBI p (B THIC. py0.), MpH
KOTOPOM 3Ha4eHHE BHIPYUYKH MPEIIPHUSATHS 32 MECSII ¥ = ¢ - p COCTaBUT HE MEHee
550 ThIC. pyYO.

Hatinure wnaumbompiiee 3HadeHne ¢yakmun p = 10tgx—10x+4 Ha oTpes3ke

=8
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W3 nyHkTa A B MyHKT B, paccTosHHE MEXIy KOTOphIMH 60 KM, OJHOBPEMEHHO

BbIEXaJIM aBTOMOOWJIMCT U BEJIOCHIIEUCT. VI3BECTHO, YTO 3a 4ac aBTOMOOMJIHCT
npoe3kaer Ha 110 kM Ooisbire, yem Benocumnemuct. Omnpenenante CKOPOCTh
BEJIOCHIIEIUCTA, €CIIM U3BECTHO, YTO OH NPHOBUT B IMyHKT B Ha 5,5 yaca mozxe
apromobOunucra. OTBeT AaiiTe B KM/4.

Yacth 2

Jlna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonv3yiime OnankK
omeemog Ne 2. 3anumume cHauana Homep GbINOIHAEMOZ0 3A0AHUS, A4 3AMEM
noIHOe 000CHOGAHHOE Peulene U ONGem.

Pemure cucremy ypaBHeHUI

y+cosx=0,

(5vcosx —1)(5y —3)=0.

B npaBunsHOl TpeyronsHoi nupamuae SABC c ocHoBaHueM ABC H3BECTHBI

pebpa: AB =83, SC=17. Haiigure yroji, oOOpa30BaHHBIA IUIOCKOCTHIO
OCHOBaHMSA U npssmMoit AM , tne M — Touka nepecedeHus Meaua rpasu SBC .

Pemure HepaBeHCTBO

—x? _ 2
log, ((7 ad —3)(7 416 —1))+log272—3> log2(77 ad —2) .
7 —x“+16 -1

B tpeyromsauke ABC AB=9, BC=4, CA=6. Touka D nexuT Ha npsmoi BC
Tak, 9T0 BD:DC=3:4. OKXpyXHOCTH, BIUCAHHbIC B KOXKABIH U3 TPEYTrOIHHUKOB
ADC u ADB, xacatorcsi cTopoHsl AD B Toukax E u F. Haiigure miuHy
oTpeska EF.

Haiizute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (yHKIMA
f(x)=x* —2|x—a*| - 8x umeer X051 GbI OJHY TOUKY MAKCHMYMA.

Iepen xaxaeiM u3 yucen 6, 7, ..., 10 u 12, 13, ..., 18 npous3BoJabHBIM 00pazom
CTaBAT 3HAK IUIIOC HJIM MUHYC, [IOCIIE Yero K KaXXI0My U3 00pa30BaBIIMXCS YHCEI
MepBOro Habopa MPUOABISIOT KaKAOE U3 O0Pa30BAaBIIMXCS YHCEN BTOPOTO
HaOopa, a 3areM Bce 35 MONYYEeHHBIX pPE3yJNbTaTOB CKIambBaloT. Kakyro
HAMMEHBIIYI0 N0 MOJYJII0O M KaKyl0 HauOOJBIIYID CYMMY MOXKHO IOJYYHTHh B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 175

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBOIl HeHe 140 pyOumeit 3a mTyKy.

Toprosas Harenka cocrasiser 30%. Kaxoe Hanbombiee 4McIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha PUCYHKE JXHPHBIMU TOYKaMM IIOKa3aHa M[EHAa MCIW Ha MOMCHT 3aKpPbITHA

OMp)KEeBBIX TOProB BO Bce paboume muHM ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCS YHCIIAa MECSAIA, 1T0 BEPTUKAIM — IIEHa TOHHBI MEIU B
nomtapax CILHA. [Ing HarmsgHOCTH KUpPHBIE TOYKM HAa PUCYHKE COCAUHEHBI
muared. OnpenennuTe o PUCYHKY HAaHOOBIIYIO TICHY METM Ha MOMEHT 3aKpBITHS
TOPTOB B YKa3aHHEIH nepruon (B noywtapax CIIA 3a ToHHY).
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B tpeyronsanke ABC yron C pasen 90°, AB =30, AC =24. Haiinure sin 4. Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpOBEJEHHas B TOYKEe C AaOCHHUCCOH X, .
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA

\

CrpourensHoii pupme Hy)HO npuodpectn 50 KyOOMETpoOB CTpOHTEIBHOTO Opyca

y OIHOTO U3 TPeX MOCTaBIIMKOB. CKOJBKO pyOiell mpuaeTcs 3alUIaTHTh 32 CaMyTo
JIEHIEBYI0 TOKYNKY C JocTaBKOW? LleHsl M yClIOBHS IOCTaBKM TNpPUBEIEHBI B

Hatinute 3HadeHue

TabmmIe.
eHa Opyca CroumocTh OTIOJTHUTEITLHBIC -
[TocTaBmux 1 » OPy 3 . A x
(pyOneti 3a 1 M°) | noctaBkH (pyOuieit) YCIIOBHSI X
A 4100 10000
IIpu 3aka3ze Ha cymMmy
b 4700 8000 6onpme 150 000 pyOueit
JIOCTaBKa OecIIaTHO 3
ITpu 3aka3e Ha cyMMy
B 4200 8000 6oubire 200 000 py6ueit
JIOCTaBKa OecIIaTHO \\\
Haifmure muomans TpeyroibHHKA, H300pa)KeH- OcHoBaHmeM IPAMOH IIPA3MBI ABIACTCA
HOTO Ha KJeT4aroil Oymare ¢ pa3MepoM KIETKH 1cm NPAMOYTOJIBHBIA TPEYroJbHUK ¢ Kareramu 10 n 7.
o 4 .
lemx lem (em. pucyHox). Otser nafire B BokoBele pebpa paBHel —. Haiiqure o0bem
KBaJpPaTHBIX CAaHTIMETpax. \ T
\\ OUTHHIPA, OTIUCAHHOTO OKOJIO 3TOU IIPH3MEL.
\
—
B10 | [ns omHOTO W3 MPEANPUSTHII-MOHOIIOJIUCTOB 3aBHCHMOCTh 00BeMa crpoca Ha
NPOIYKIUIO ¢ (SIMHHUI] B MECSII) OT ee eHBI p (THIC. py0.) 3amaercst popMyIIoit:
q=160-10p . Onpenenure MaKCHMaNbHBII yPOBEHb IIEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHE BBIPYYKH MPEANPHATHS 32 MECSI 7 = ¢ - p COCTaBUT HE MEHEe
550 TsIC. pyO.
Haiizure 3HaueHue Boipaxenns 3° 082

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst
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Haiinure nHaumbonbinee 3HaueHwe ¢QyHkmun y=4tgx—4x+7—-9 Ha oTpeske

4l

W3 nyHkta 4 B MyHKT B, paccTosiHME MeXAy KOTOopbIMU 40 KM, OJTHOBPEMEHHO

BBIEXAJH MOTOLMKIUCT U BEIOCHIEAUCT. V3BECTHO, YTO 3a 4YaC MOTOLUKIIKCT
mpoezxaer Ha 30 kM Oombmie, yem Benocumenuct. Ompenenure CKOPOCTh
BEJIOCUIIENCTA, €CIU M3BECTHO, YTO OH MpHOBLT B MYHKT B Ha 3 dYaca TO3XkKe
MoTouukiKncTa. OTBET JalTe B KM/U.

Yactb 2

Jlna 3anucu pewenuii u omeemos Ha zadanus CI-C6 ucnonwv3yitme 01aHkK
omeemog Ne 2. 3anuwiume cHauana HoMep 8bINONHAEMOZ0 3A0AHUA, 4 3AmeM
nOJIHOE 0DOCHOBAHHOE peuienue U Omeem.

Pemute cucremy ypaBHEeHU

y+sinx=0,

(3Vsinx —1)(2y + 6)=0.

B npaBunbHOl TpeyronsHoi nupamune SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebpa: AB=73, SC=25. Haiigure yroji, OOpa30BaHHBIA IUIOCKOCTBIO
OCHOBaHHSA U IIPAMOH, IpoXosiel uepes cepeaunsl pedep A4S u BC .

Pemure HepaBeHCTBO

—x2 _ 2
1og5((3”‘2 —5)(3*"2*" —1)j+10g532—5> 1og5(33*"2 —2) .
3—x +9 -1

B tpeyromsauke ABC AB=14, BC=8, CA=12. Touka D neXUT Ha NPsIMOH
BC tak, uto BD:DC=2:3. OKpyXHOCTH, BIHCaHHbIE B KaxXIblil H3
TpeyronsHukoB ADC u ADB, xacarorcs cTopoHsl AD B Toukax E u F.
Haiinure nuny orpeska EF .

Haiimure BCce 3HaueHHMsT @, TPH KOKIOM H3  KOTOPBIX  (YHKIUS
f(x)=x*>—4|x—a’ |- 6x uMeeT XOTs GbI OJHY TOUYKY MAKCHMYMA.

Ilepen xaxnmpM u3 yucen 11, 12, ..., 19 u 2, 3, ..., 6 IPOU3BOJBEHBIM 00pa3oOM
CTaBSIT 3HAK ILIIOC WJIM MHHYC, TIOCJIE Yero OT KaK0ro U3 00pa30BaBIIMXCS YHCEI
MEPBOro HabOpa OTHUMAIOT KaXJI0e M3 00Pa30BaBIIMXCS YKCEI BTOPOro HAabopa,
a 3aTeM Bce 45 TONyYeHHBIX Pe3yJIbTaTOB CKJIAABIBAIOT. Kakyro HaMMEHBIIYIO 110
MOJTYJTIO ¥ KaKYI0 HAaHOOJIBIIYI0 CYMMY MOYHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 176

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBoif neHe 110 pyoOumeit 3a mTyky.

Toprosas HareHka cocraBisieT 25%. Kaxoe HanbombIee 4iciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM Marasune Ha 900 pyomneit?

Ha pucyHKe >KUpHBIMH TOYKaMH IOKa3aHa I[CHAa OJIOBA HA MOMECHT 3aKpPBITHS
OMpIKEeBBIX TOProB BO Bce paboume muu ¢ 7 mo 20 centsops 2007 roma. Ilo
TOPHU30HTAIIN YKa3BIBAIOTCS YHCIIa MECSIA, 10 BEPTHKAIN — [IeHa TOHHEI 0J0Ba B
nomnapax CIHA. J[ns HariasqHOCTH JKHpHBIE TOYKH Ha PHUCYHKE COCIWHCHBI
nuHUeH. OnpenenuTe MO0 PUCYHKY, KaKOTO 4YHCIa IIeHa OJI0Ba Ha MOMEHT
3aKPBITHSA TOPTOB OBITa HANOOJIBIIIEH.

15400

15200

15000 / A
14800 F\-+/ [

14600
14400
14200

/7 10 11 12 13 14 17 18 19 20
cenmsbps 2007 2.

2x-8
HaiinuTte kopeHp ypaBHEHUs (%J :%.
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHoit pupme Hy)HO proOpecT 60 KyOOMETPOB CTPOUTEIHHOTO Opyca
y OITHOTO U3 TPeX MOCTaBIIMKOB. CKOIBKO pyOiIelt mpuaeTcs 3alIaTHTh 32 CaMyTo
JIEHIEBYI0 TOKYNKY C JOocTaBKOW? LleHsl M ycClIOBHS IOCTaBKM NPUBEIEHBI B

TabmmIe.
TMocrapuik I_[eHzi Opyca s CroumMocTth 5 JlononHuTENbHBIE
(pyOueiiza 1 m”) | moctaBku (pyo0ieit) YCIIOBHS
A 3600 9800
IIpu 3aka3ze Ha cymMmy
b 4400 7800 6onsmme 150 000 py6ueit
JIOCTaBKa OecIIaTHO
ITpu 3akaze Ha cymmy
B 3700 7800 6omeie 200 000 py6ureit
JIOCTaBKa OecIIaTHO

Haiinure miomans TpeyroidbHHKA, HW300paKEHHOTO Ha 1em

KJIeT9aToit Gymare ¢ pazmepoM KiIeTkd 1 cM x 1 cm (cMm.

pucyHOK). OTBET #aiiTe B KBaIPaTHBIX CAHTUMETPAX.

. 2 + log7 6
HaiinuTe 3HaueHue BIpakenus 7- F °87°,

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

3

|

[y

o
-

< 4R
Do

[IpssMOyronbHBII  mapaisienenuues; ONHCaH A

okouio chepsl paauyca 2. Haiigure ero oobeM.

B

Jnst omHOTO M3 HpennpHATHH-MOHOIIOIMCTOB 3aBUCHMOCTh 00BeMa cIipoca Ha
NPOAYKUHMIO ¢ (€AMHUII B MECSII) OT ee eHbl p (ThIC. py0.) 3amaercs HopMyIIon:

q=160—-10p . Onpenenute MaKCUMaJIBLHBIN YPOBEHB IICHBI p (B THIC. pyO.), IpH
KOTOPOM 3Ha4eHHE BHIPYUYKH MPEIIPHUSATHS 32 MECSII ¥ = ¢ - p COCTaBUT HE MEHee
550 TsIC. pYO.

Haiinute HauMmeHbplnee 3HaueHWe (yHKIMH y=4tgx—4x—7+7 Ha OTpesKe

4l
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Baiinapka B 10:00 BbInuIa U3 myHKTa 4 B MMyHKT B, pacnojoXeHHbIH B 15 kM OT A4.

IIpo6sIB B myHkTe B 1 yac 20 munyT, Oaligapka oTIpaBUiIach Ha3aa U BEpHYJach B
nyHKT A B 16:00 Toro sxe aus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaiiiapku, €cJIM N3BECTHO, YTO CKOPOCTh TEUCHHS PEKH PaBHA 2 KM/U.

Yactb 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3yiime Onaunk
omeemog Ne 2. 3anuwiume cHauana HoMep GbINONHAEMOZ0 3A0AHUA, 4 3AHeEM
NnOJIHOE 0DOCHOBAHHOE peuleHue U Omeem.

Pemmure cucremy ypaBHeHUI

y+cosx=0,

(5+/cosx —1)(4y +5)=0.

B npasuibHON TpeyronsHoi nupamuzne SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=153 , SC=17. Haitnute yron, o0pa30BaHHBIA IUIOCKOCTHIO
OCHOBaHHS U IIPAMOH, IpoXosiel uepes cepeaussl pedep A4S u BC.

Pemmre HepaBeHcTBO

—x2 _ 2
logs ((3*"2 —5)(3*“‘2+16 —1))+10g532—5> 1og5(37*x2 —1) .
3—x +16 -1

B tpeyroneuuke ABC AB=14, BC=6, CA=9. Touka D nexurt Ha npsimoit BC
Tak, uTo BD:DC=1:9. Oxpy>HOCTH, BIUCAHHBIC B KAXIBI U3 TPEYTOIbHUKOB
ADC wm ADB, xacatorcsi ctoponbl AD B Toukax E u F. Haiinute miuny
oTpe3ka EF .

Haifqure Bce 3HaueHHMs @, TpH KaXIOM W3 KOTOPHIX  (YHKITUSA
f(x)=x* —4|x—a’ | —6x uMeer Goee IBYX TOUEK IKCTPEMYMa.

Mepen xaxneiM u3 yucen 10, 11, ..., 20 u 2, 3, ..., 6 TPOU3BOJIBHEIM 00pa3OM
CTaBAT 3HAK IUTIOC MM MUHYC, TIOCJIC Yero OT KaXI0ro M3 00pa30BaBIIMXCS YHCE
MEepBOro HadOpa OTHUMAIOT KaXJI0€ M3 00Pa30BAaBIIMXCS YUCET BTOPOro Habopa,
a 3aTeM Bce 55 MOJYyYEHHBIX Pe3yJIbTaTOB CKIaabIBarOT. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyH0 HAaHOOJIBIIYI0 CyMMY MOYKHO HOJIYYUTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 177

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IIBETOYHbIE TOPIIKHU 110 ONTOBOH IeHe 130 pyOiei 3a mITyKy.

Toprosas Harenka cocrasiser 30%. Kaxoe Hanbombiee 4McIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHke >XMpPHBIMH TOYKaMH IIOKa3aHa IICHA MEIH HAa MOMEHT 3aKpBITHS
OMpIKEeBBIX TOProB BO Bce padoume aum ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPU3OHTAI YKa3bIBAIOTCS YUCIIA MECSIa, TI0 BEPTUKAIN — [IeHAa TOHHBI MU B
nomnapax CIHA. J[ns HariasmHOCTH JKHpHBIE TOYKH Ha PHUCYHKE COCIWHCHBI
muared. OmpenennTe MO PHUCYHKY, KaKOrO 4YHWClia IICHa MeId Ha MOMEHT
3aKPBITHS TOPTOB ObIJIa HAUMEHBIIICH.

7750
7650
7550 // \\
A

7450 \ / \
7350 N
7250
7150

7 8 11 12 13 14 15 18 19 20

aszycm 2008 2.

17-5x
Haiinure kOpeHb ypaBHEHHUS (é) =27.
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B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiiaute sin 4. Ha pucynke nzobpaxenbl rpaduk QyHKumn y = f(x) W KacareibHas K dTOMY
rpaduKy, mNpoBelIeHHass B TOYKe C aOCHUCCOH X, .

Haiinute 3HaueHue
1pou3BOAHON GyHKIMHU f(X) B TOUKE X.

YA /
//
CrpoutensHO# pupme HyxHO prodpectd 50 KyOOMeTpOB CTPOUTEIBHOTO Opyca. ,/
VY He€ ectb TpH moctaBmuka. CKONBKO pyOiel mpHuaeTcs 3alUIaTHTh 33 CaMyro Q
JICIICBYI0 TOKYNKY C JocTaBKOH? LIeHBI W yCIOBHS TOCTaBKH IPHUBEACHBI B e
TabmmIe. /
Iena opyca CTouMoCTh JlononHuTenbHbIE x 1 / 5 /
ITocTaBIIKK . 3 . 0 / /
(pyGneiiza 1 M°) | moctaBku (py0uieit) yCIIOBHS >
ol 1./ S X
A 4100 10200 \ /
\ 7/ _~
[Ipu 3akaze Ha cymmy \ >
b 4700 8200 6omnpme 150 000 pyOGieit _;3
JOCTaBKa OECILIATHO /s y=f(x)
[pu 3aka3e Ha cymmy
B 4200 8200 6oubire 200 000 pyOneit .4
JIOCTaBKa OECIIATHO //
/’/
/
Haiinure miomans TpeyroibHUKa, H300paKeHHOTO Lew
Ha KieTdaToil Oymare ¢ pa3MepoM KIECTKH
lecmx 1em (em. pucyHok). OtBer pmaiite B //
KBaJ[paTHRIX CAHTUMETPAX. / [IpsAMOYTONBHBIA  TapaJuieNenune] OIMHCaH A
/ / oKoJ10 cepsl paguyca 4. Halinure ero o0beMm.

HaiinuTe 3HaueHne BhIpaKEHUS 23+ logas

B

Jnst omHOTO M3 NpennpHUsATHH-MOHOIOIMCTOB 3aBUCHMOCTh 00BbEMa CIpoca Ha
MPOAYKIUIO ¢ (SIWHUI] B MECSIT) OT €€ IeHBl p (THIC. py0.) 3amaercss HopMyIIou:
q=160—-10p . Onpenenure MaKCUMaJIbHBIN YPOBEHb LIEHbI p (B THIC. pyO.), pu
KOTOPOM 3Hau€HHE BHIPYUKH MPEINPHATHS 32 MECSI ¥ =¢ - p COCTaBHUT HE MEHEe
550 TBIC. PYO.

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst
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Haiinute Haumenbniee 3Hadenue Gynkuunm y=14tgx —28x+ 77 —6 Ha oTpeske
3]
3

Jlonka B 9:00 BbIIIA M3 TyHKTa 4 B MyHKT B, pacnoyioKeHHBIH B 15 kM oT A4.
[IpoOrIB B myHKTE B 2 Yaca, JOAKa OTIIPAaBMIIACh HA3aJ W BEpHYNAch B ITyHKT A
B 19:00 Toro xe musa. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTH JIOAKH, €CITU
H3BECTHO, YTO CKOPOCTh TCUCHHS PEKHU paBHA 1 KM/4.

Yacts 2

Hna 3anucu pewenuit u omeemoe na 3adanus CI-C6 ucnonv3yiime 61ank
omeemog Ne 2. 3anuwiume cuauana HOMep 6LINOIHAEMOZ0 3A0AHUA, A 3ameMm
RnOJIHOE 0DOCHOBAHHOE peuenue u omeem.

Pewmure cucremy ypaBHEeHuU

y+cosx=0,

(2Jcosx —1)(7y — 6)=0.

B npaBunbHOl TpeyronsHoi mupamuae SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=303 , SC=34. Haiigure yros, o00Opa30BaHHBIA IIOCKOCTHIO
OCHOBaHHSA U MPIMOH, IPOXOsIel uepes cepeaussl pedep A4S u BC.

Pemure HepaBeHCTBO

2
-x7 _ 2
log; ((7’)‘2 —3)(7’*2”6 —1))+10g5¥> log; (77’)62 —1) .
77 +16 1

B tpeyrompauke ABC AB=12, BC=5, CA=10. Touka D nexuT Ha NpsIMOii
BC Ttak, uyto BD:DC=4:9. OKpyXHOCTH, BIIHMCaHHblE B KaXIbIH U3
TpeyronbHukoB ADC u ADB, xacatorcsa cropoHbl AD B Toukax E u F.
Haiingure nnmunay otpeska EF .

Haiinzute Bce 3HaueHWs @, NPH  KOKAOM M3 KOTOPBIX  (pyHKIMA
f (x)=x2 —-4|x- a’ | —-8x mmeer Ooiiee IBYX TOYEK IKCTPEMyMa.

Iepen xaxaeiM u3 yucen 6, 7, ..., 10 u 12, 13, ..., 18 npou3BOIBHBEIM 00pazoM
CTaBAT 3HAK IUIIOC WM MUHYC, IIOCJIE 9ero K KaXI0My U3 00pa30BaBIINXCS YHCEI
nepBoro Habopa MOPUOABIAIOT KakAoe U3 00pa30BaBIIMXCS YHCET BTOPOTO
Habopa, a 3areM Bce 35 MOJNyYEeHHBIX pe3yJbTaTOB CKIaAbBaloT. Kakyro
HAMMEHBIIYI0 MO0 MOJYTI0O M KaKyl0 HAauOOJNBIIYI0 CyMMY MOXHO IOIYYHUTh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 178

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

1 x-15
Haitnute xopeHs ypaBHEHUS (Ej =

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBOIl HeHe 140 pyOumeit 3a mTyKy.

Toprosas Harenka cocrasiser 30%. Kaxoe Hanbombiee 4McIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHke XMpHBIMHM TOYKaMH IOKa3aHa IieHa cepeOpa Ha MOMEHT 3aKpPBITHs

OUpXKEeBBIX TOProB BO Bce paboume nuHH ¢ 9 mo 22 sguBaps 2008 roma. Ilo
TOPU30HTANIM YKA3bIBAIOTCS YKCIIA MECSAIA, O BEPTHKAIN — LIEHa YHIIUN cepedpa
B pomnapax CIHA. Jlns HarjsiiHOCTH XXMpPHBIE TOYKM HAa PUCYHKE COECTUHEHBI
nuHued. Ompenenure MO PUCYHKY, KaKOro 4HCia IeHa cepedbpa Ha MOMEHT
3aKpPBITHS TOPTOB ObLIIa HAUMEHBILEH.

16,7
16,5
16,3 N A

16,1 / /\ »
15.9 / \ \./

15,7
15,5

9 10 11 14 15 16 17 18 21 22
ansaps 2008 2.

0 | —
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTenbHOH (HupMe HYKHO MpHoOpecTH 79 KyOOMETpoB MEHOOETOHA Y OJJHOTO
13 TpeX MOCTaBIIMKOB. CKOJIBKO pyOJel MpuaeTcs 3aIUIaTUTh 32 CaMylo JCIIeBYIO
MOKYIIKY ¢ A0cTaBkoi? LIeHbI M YCIIOBUS TOCTaBKH MTPUBEICHEI B TAOIHIIE.

Ilena neHoOeToHA CrouMocTh JlononHuTEIbHBIC
[HocTaBmuk . 3 .
(pyOuneii 3a 1 M) | moctaBku (pyOuieh) YCIIOBHSI
A 2750 4400
IIpu 3aka3e Ha cymmy
b 2800 5400 6ombrre 150 000 pybieit
JIOCTaBKa OecIIaTHO
3
B 2780 3400 Ipu 3akaze 6osee 80 M
JIOCTaBKa OecIIaTHo

Haiinure tuiomanps TpeyrojdbHHUKA, H300pakeH-

HOTO Ha KJIeT4aTod Oymare ¢ pasMepoM KIETKH
lecm x 1em (em. pucyHok). OtBer maiite B

KBAaAPATHBIX CAHTUMETpPaAX. /

1cm

Haiinure 3HaUEHUE BBIPAKEHUS 3tloga 7

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IOpoBeleHHas B Touke ¢ abcuuccoil x,. Haiingute 3HaueHue mnpous-
BOJHON QyHKIIMK f(X) B TOUKE X;.

P YA
\ p
/ L\ /
1/ : \_’1/
/ IR X
[ x, \10] 1 x
| \
3
\
\
v

[IpssMOYTONBHBI — MapajUieNeuIe]] OIHCaH
0KoJI0 cepsl pamuyca 2. Halinure ero o0beMm.

B

Jis OHOTO W3 MPEeNnpUATHI-MOHOTIONHMCTOB 3aBUCHMOCTh O00beMa CIpoca Ha
MPOIYKIUIO ¢ (SIMHHUI] B MECSII) OT ee IEeHBI p (THIC. py0.) 3amaercst popMyIoii:
q=160-10p . Onpenenure MaKCHMaNIbHBII yPOBEHb IEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAYE€HUE BBIPYUKH NPEAIPUATUSA 32 MECALl ¥ =¢ - p COCTABUT HE MEHEE
550 TsIC. pYO.

Haiignte namOonbiuee 3Hauenue ¢yHkumu y=20tgx—20x+57 -3 Ha oTpeske

4l
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W3 nyHkra A B myHKT B, paccrosHHe Mex1y KOTOpbIMH 40 KM, OJHOBPEMEHHO

BBbIEXAJUM MOTOLMKIUCT M BEJIOCUIENUCT. M3BECTHO, YTO 3a 4aC MOTOLMKIIUCT
npoe3kaer Ha 50 kM Oomblie, yem BenocuneaucT. OmpenenuTe CKOPOCTh
BEJIOCHIIEIUCTA, €CIM W3BECTHO, YTO OH MPUOBUT B MyHKT B Ha 3 yaca 20 MHHYT
103k MoToLMKIHCTa. OTBET JalTE B KM/Y.

Yacts 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3zyiime Onaunk
omeemog Ne 2. 3anuwume cHAuana Homep GbINOIHAEMO20 3A0AHUA, A 3AmeM
noiHoe 060CcHOBaAHHOE peuieHue U Omeem.

Pemure cucremy ypaBHeHUI

y—cosx=0,

(4Vcosx —1)(7y +4)=0.

B mpaBuieHO# TpeyronsHoi mupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB =83, SC=10. Haiimure yroi, 0Opa30BaHHBIM IUIOCKOCTBIO
OCHOBaHHSA U MIPAMOH, IIPOXOJIIeH depes cepeauHsl pedep A4S u BC.

Pemure HepaBeHCTBO

-x? _ 2
logz((7’x2 —6)(7”‘2*9 —1))+10g272—6> log2(73”“2 —5) .
7-x +9_1

B tpeyronsauke ABC AB=15, BC=8, CA=9. Touka D nexut Ha npsamoil BC
Tak, 90 BD: DC=3:8. OKpyXHOCTH, BIMCAaHHBIC B KAKABIH U3 TPEYTrOJIHHUKOB
ADC wm ADB, xacatorcsi ctopobl AD B Toukax E um F. Halinure mmmny
orpeska EF .

Haiinute Bce 3HAYeHUss @, OPH  KOKAOM M3 KOTOPBIX  (PyHKIHS
2 2
f(x)=x"—4|x—a" |- 6x uMeeT XOTs ObI OIHY TOUYKY MAKCUMyMa.

Iepen kaxapM u3 uyucen 2, 3, ..., 6 u 10, 11, ..., 20 npou3BOIBEHEIM 00pazoM
CTaBAT 3HAK IUIIOC UM MUHYC, [TOCNIE Yero K KaXIOMy U3 00pa30BaBIIUXCS YUCENT
nepBoro Habopa MpUOABIAIOT Kaxaoe H3 O00pa30BaBLIMXCS YHUCEN BTOPOTO
HaOopa, a 3aTeM Bce 55 MOIy4eHHBIX pPe3yJNbTaTOB CKIaabelBaloT. Kakyro
HaMMEHBIIYI0 MO0 MOJYII0 M KaKyl0 HauOOJNBIIYI0 CyMMY MOXHO IOIY4HUTb B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 179

HHcTpyKnus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK IO OonToBOIl neHe 120 pyoOumeit 3a mTyKy.

PR
Haiinure kopeHs ypaBHEHUS [5] =—,

Toprosas Harenka cocrasuser 15%. Kaxoe Hanbombiee 4mciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3ToM Marazune Ha 1100 pyOeii?

Ha pucyHke >XMpHBIMH TOYKAMH IIOKa3aHa IICHA 30JI0Ta Ha MOMEHT 3aKpPBITHS
OMpIKEeBBIX TOProB BO Bce paboune auu ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPU30HTAIN YKA3bIBAIOTCS YHCIIA MECSIa, 0 BEPTUKAIN — IICHA VHIIMU 30JI0Ta B
nomnapax CIHA. J[ns HariasmHOCTH JKHpHBIE TOYKH Ha PHUCYHKE COCAWHCHBI
nuHueH. OmpenennuTe IO PHCYHKY, KaKOro YHCia IIeHa 30J10Ta Ha MOMEHT
3aKPBITHS TOPTOB ObIJIa HAUMEHBIIICH.

760

750
710 N\ o

730 /
720 AN

710
700

6 7 10 11 12 13 14 17 18 19
Hos6pb 2008 2.
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haitnute sin 4.

CrpoutensHOH (upme HyxHO mpuobpectu 74 xybomeTpa MeHOOETOHA Y OJHOTO
13 TpeX MOCTaBIIMKOB. CKOJIBKO pyOJel mpuaeTcs 3alUIaTUTh 33 CaMylo JEHIEBYIO
MOKYTIKY ¢ gocTaBKoi? LeHbI 1 yCIIOBHS TOCTaBKH MPUBEICHBI B TAOJIHIIE.

Iena meno6eToHa CroumMocCTh JlommomHUTEIHHBIE
[TocTaBmuk . 3 .
(pyOmneii 3a 1 M) | moctaBku (pyOuiett) YCIIOBHSI

A 2850 4800
IIpu 3akase Ha cymmy

b 3100 5800 6omneiire 150 000 pyoeit
JI0CTaBKa OecIuiaTHO

3

B 2880 3300 Ipu 3akaze 6osnee 75 m

JIOCTaBKa 0eCIIaTHO

Haifnqure momans TpeyroiabHHMKA, H300pa)eH-

HOTO Ha KJeTdaToil Oymare ¢ pa3MepoM KIETKH

1 cm

lecm x 1em (em. pucyHok). OtBer paiite B

KBaAPATHBIX CAHTUMETpPaAX.

. 2+logz4
HaiinuTe 3Hauenue BoIpakenus 3° 1 0837,

B10

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

rpaduKy, IpoBeJeHHas B Touke c aOcuuccod x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

71
4
/
x1 4
I / »>
\ IiO 1/ 6 X
\ i
L1/
\y=f) A5
\ ' N
\‘
\e
\ // N\
\ /
\ /[

\ . i
\ OcHoBaHHEM MpsIMOU MPU3MbI SIBJISICTCS 0, |

HOpSMOYTONBHBI TPEYrolbHUK C KaTeramMu | u 7. '
]
]

4 o
BokoBele pebpa paBHel —. Haiimure o0bem
V4

LWJIMH/IPa, OITMCAHHOTO OKOJIO 3TOI MPU3MBI. ST

Jnst omHOTO M3 HpenpHUATHH-MOHOIOIKCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
MPOAYKIUIO ¢ (€IMHUI] B MECSIT) OT €€ LeHBl p (THIC. py0. 3amaercst GOpMyIou:
q=160—10p . Onpenenure MaKCUMANbHBIN YPOBEHb IIEHBI p (B THIC. py0.), IpU
KOTOPOM 3HaUCHHUE BBIPYUYKH MPEATIPUSATHS 32 MECSAL] ¥ =¢ - p COCTaBUT HE MECHEE
550 TsIC. pyO.

HaiinnTe Hanbonpinee 3HaueHne GyHKMU y=2x —2tg x —5 Ha OTpe3Ke [0; %} .

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn

KOHH]JDBB.HHC He JonmycKaercst
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W3 nyHkTa 4 B IMyHKT B, paccTosHHE MEXIy KOTOphIMU 60 KM, OJHOBPEMEHHO
BbIEXaJIl aBTOMOOMIIUCT U BEJIOCHIETHUCT. MI3BECTHO, Y4TO 3a 4ac aBTOMOOMJIUCT
npoe3xkaer Ha 110 kM Oonbire, yem Benocunenuct. Ompenenure CKOPOCTh
BEJIOCHIIEIUCTA, €CIIM U3BECTHO, YTO OH NPHOBUI B IMyHKT B Ha 5,5 yaca mozxe
aBTroMoOuaucTa. OTBeT JaiiTe B KM/4.

Yactb 2

/na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omeemog Ne 2. 3anuwiume cHauana HoOMep 6bINOIHAEMO20 3A0AHUA, A 3ameM
noJiHoe 060CHOBAHHOE peuleHue U OmEem.

Pemnte cucremy ypaBHEeHuUi

y+cosx=0,

(2Jcosx —1)(4y —2)=0.

B mpaBmisHO# TpeyronsHON mupamuae SABC ¢ ocHoBanueM ABC W3BECTHEI

pebpa: AB =83, SC=17. Haiigure yron, 0Opa30BaHHBIM IUIOCKOCTBIO
OCHOBaHHUA U nipsiMon AM , tne M — touka nepecedeHus meauan rpaau SBC .

Pemnte HepaBeHCTBO

_— _ 2
log; ((3”‘2 —5)(3 —+4 —1))+log532—5> log; (32*"2 —2) .
3 +4 -1

B tpeyronbsuuke ABC AB=14, BC=6, CA=9. Touka D nexut Ha npsimoii BC
Tak, uT0 BD:DC=1:9. OxpyXHOCTH, BIUCAHHBIC B KAXIBIH U3 TPEYTOIHHUKOB
ADC wm ADB, xacatorcsi ctopobl AD B Toukax E u F. Haiinute mimny
orpeska EF .

Haiiqure BCe 3HaueHHMs @, T0PH KOKIOM H3  KOTOPHIX  (YHKIUS
f(x) =x* —2| x—a® | -6x uMeer XOTs GbI OJHY TOUYKY MAKCHMYMaA.

Iepen xaxaeiM u3 umcen 3, 4, ..., 9 u 11, 12, ..., 19 npousBoasHEIM 00pazoM
CTaBSIT 3HAK IUTIOC WIIM MUHYC, ITOCJIE YETO K KaXJOMY M3 00pa30BaBILINXCS YHCEI
nepBoro Habopa NpuOAaBIAIOT KaXJ0e U3 00pa30BaBIIMXCS YHCEN BTOPOTO
Habopa, a 3aTeM Bce 63 TOIYYEHHBIX pe3yibTaTa CKIaAbIBAIOT. Kakyro
HauMEHBLIYIO 110 MOJYJII0 M KaKyl0 HauOOJNbLIYI0 CyMMY MOXKHO IIOJIYYHTH B

urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 180

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Tetrpanp crout 30 pyOneii. Kakoe HanOobliee YUCIO TaKAX TETPajed MOXKHO

Oyznet kymuth Ha 550 pyOuneit mocne moHmKeHus 1eHsl Ha 15%7?

Ha PUCYHKE XKUPHBIMU TOYKAMH IMOKa3aHa 1E€Ha aJTfOMUHUA Ha MOMEHT 3aKPBITUA

Oup>keBBIX TOProB BO Bce paboune auu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAJIM YKa3bIBAIOTCS YWCIA MECANA, 110 BEPTHKAIM — IGHAa TOHHEI
amomunns B pomutapax CHIA. J{ns HarisitHOCTH SKMPHBIE TOYKM Ha PHUCYHKE
CoeMHeHbl uHuel. OnpenennTe 1o PUCYHKY, KAKOTO YHCIIa IeHa aIIOMUHUS Ha
MOMEHT 3aKpBITHS TOProB ObLIa HANMEHBIIEH.

3350
3270
3190
31101/ A\
3030 \ \
2950 4
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 2.

132
Haiinure kopeHb ypaBHEHUS (E) =32.

B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpourensHoi pupme Hy)HO npruodpectn 60 KyOOMETPOB CTPOHUTEIBHOTO Opyca Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

Yy OAHOI'0 U3 TPEX MOCTABIINKOB. CKOH]}KO py6HeI/I MPpUACTCA 3aIIaTUTh 3a CaMylo rpa(bHKy’ NPOBEJICHHAss B TOYKE C a6CLIPICCOI71 xo A HaﬁHHTe 3HAYEHUE
JACIIEBYIO IIOKYIKY C ﬂOCTaBKOﬁ? HCHLI n YyCJIOBHA OOCTAaBKM HNPUBCIACHBI B

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .
TabmIe.
S (S P— Lena 6pyca s CTouMoCTb JlomomHUTETHHEBIE o — Y
(pyGneiiza 1 M) | moctaBku (pybaeit) YCIIOBHUSA -~ N
A 3600 9800 _y=Ff(x) \ \
IIpu 3aka3e Ha cymMMy \
b 4400 7800 6oupiie 150 000 py6iieit 1
JIOCTaBKa OecIIaTHO \ x,1
IIpu 3akasze Ha cymmy }
B 3700 7800 Gombimte 200 000 pyGureit 0 \\: x
JIocTaBKa OecIuIaTHO !

=

N
\
Haiinure miomane TpeyroibHAKa, H300paKEHHOTO \
Ha KiIeTdaToil Oymare ¢ pa3sMepoM KICTKH lcm
lecmx 1em (em. pucyHok). OtBer pmaiite B
KBaJpPaTHBIX CAaHTHMETpaXx. //

OcHOBaHWEM TIPAMOW TPU3MBI SBIACTCS IPSIMO-
YTOJIBHBIA TPEYrOJbHUK ¢ KateTamMu 8 U 7. bokoBbie

4 N
pebpa paBHel —. Haiimure o0beM UUIHHIDA,
V4

ONMCAHHOI'O OKOJIO 3TOW IPU3MBI.

B10 | [lns omHOTO W3 MPEANPUSTHI-MOHOIOIUCTOB 3aBHCUMOCTh 00beMa crpoca Ha
Haiinure 3HaYeHHE BBIPAXKEHUS gZtlog 2. MPOIYKINIO ¢ (SIMHHUI] B MECSII) OT ee IeHBI p (THIC. py0.) 3amaercs popMyIoii:

q=160-10p . Onpenenure MaKCHMaNIbHBIII yPOBEHb IIEHHB p (B ThIC. py0.), IpH
KOTOPOM 3HA4YCHHE BBIPYUYKH HPEANPHATHS 38 MECSL 7 =¢ - p COCTABHT HE MCHEe
550 TsIC. pYO.

Haiimure Haumbonbpiiee 3HaueHue QyHKuuun y=4tgx—4x+7—-9 Ha oTpe3ke

4l

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst
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U3 myHKTa A B IMyHKT B, pacCTOSHUE MEXIy KOTOPHIMH 50 KM, OJHOBPEMEHHO

BBIEXAJIM aBTOMOOWJIMCT M BEJOCHIIEAUCT. VI3BECTHO, YTO 3a Yac aBTOMOOMIIMCT
npoeskaer Ha 40 kM Oonblie, dem BenocuneaucT. Onpeneinure CKOpOCTh
BEJIOCUIICIUCTA, €CIIM M3BECTHO, YTO OH MpPUOBUI B IyHKT B Ha 4 Yaca MO3Ke
aromoOmarcra. OTBET Haiite B KM/4.

Yactb 2

Hna 3anucu pewenuit u omeemoe na 3adanus CI-C6 ucnonv3yiime 61ank
omeemos Ne 2. 3anuwiume cuauana HOMeEpP 6LINOIHAEMOZ0 3A0AHUA, A 3ameM
RnOJIHOE 0DOCHO6AHHOE pewienue U omeem.

Pemnte cucremy ypaBHEeHuUi

3

4

I

y+sinx=0,

(3sinx —1)(2y + 6)=0.

B npasunbHO# TpeyronpHOW nupamune SABC c¢ ocHoBanueM ABC u3BECTHBI

pebpa: AB=63 , SC=10. Haitmute yroy, 0Opa30BaHHBIA ILIOCKOCTHIO
OCHOBaHMA U npsiMmoit AM , rne M — Touka nepecedeHus meauan rpanu SBC .

Pemure HepaBeHCTBO

—x? _ 2
log, ((3”‘2 —7)(3”‘2“6 —1))+log232—7> log2(35”‘2 —5) :
3= X +16 -1

B tpeyronbuuke ABC AB=10, BC=5, CA=6. Touka D nexur Ha npsimoit BC
Tak, 4To BD:DC=1:2. OKpyXHOCTH, BIMCaHHbIE B KaXKAbIH U3 TPEyTrOIbHUKOB
ADC wn ADB, xacarorcsi cropoHbl AD B Toukax E u F. Haiinute miuny
otpe3ka EF .

Haiinzute Bce 3HAueHUs «, OPH KOKAOM M3 KOTOPBIX  (yHKIHS
2 2
f(x) =x"—|x—a”|-11x umeer XOTs OBI OJTHY TOUKY MaKCUMyMa.

Ilepen xaxnapiM w3 gucen 10, 11, ..., 20 u 4, 5, ..., 8 NPOU3BOJBEHBIM 00pa3oOM
CTaBAT 3HAK IUTIOC WJIM MUHYC, TIOCIIC Yero OT KaXXIOT0 M3 00Pa30BaBIINXCS YHCEI
MEePBOro HabOpa OTHUMAIOT KaXJI0¢ U3 00Pa30BaBIIMXCS YKCEI BTOPOro Habopa,
a 3aTeM Bce 55 TMONMyYeHHBIX Pe3yJIbTaTOB CKJIAAbIBAIOT. Kakyro HaMMEHBIIYIO 110
MOJIYJTIO M KaKyI0 HAaHOOJIBIIYI0 CYMMY MOYHO TIOJYYHTh B HTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 181

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpane crout 20 py6ueit. Kakoe HamOonbIee YHCIO TaKUX TETPAACH MOXKHO

Oynet kynuth Ha 350 pyOieii mocie noHmKeHus neHsl Ha 10%?

Ha pucyHke »XUpHBIMH TOYKaMH IIOKa3aHa IICHA MEIW Ha MOMEHT 3aKpBITHA
OMpKEeBBIX TOProB BOo Bce paboume muHM ¢ 7 mo 20 aBrycra 2008 roma. Ilo
TOPHU30HTAIM YKA3BIBAIOTCS YMCJIA MECSIA, IT0 BEPTUKAIN — II€Ha TOHHBI MEIH B
jqomtapax CIIA. [Ing HarIsgHOCTH XHUpHBIE TOUKA Ha PUCYHKE COCIAUHEHBI
nuHueH. OnpenennuTe Mo pUCYHKY HANOOJBIIYIO [IEHY MEIH Ha MOMEHT 3aKPBITHS
TOPTOB B yKa3aHHBIN nepuon (B gomnapax CIIA 3a ToHHY).

7750
7650

[\
7550 £\ )
7450 [\ A

\ /
7350 \
7250
7150

7 8 11 12 13 14 15 18 19 20
aszycm 2008 2.

13—x
Haitnute xopeHs ypaBHEHUS (Ej =4.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpoutenbHO# pupme HyxHO prodbpecti 60 KyOOMETpOB CTPOUTEIBHOTO Opyca.
VY Heé ecTh Tpu mocTaBiuKa. CKOJNBKO pyOJel HpHIeTCs 3aIIaTUTh 33 CaMyro
JIEMIEBYI0 TOKYNKY C JocTaBKOH? LleHBl W yCIOBHS OCTaBKH IPHUBEACHBI B

TabmmIe.
TMocrasmuk L[eHau 6pyca X CroumocTb ) JlononHuTenbHbIE
(pyOneii 3a 1 M”) | moctaBku (pyOueii) YCIIOBHSI
A 4300 10200
[Tpu 3aka3ze Ha cymMMmy
b 4500 8200 6ombme 150 000 pyOeit
JocTaBKa OecIuIaTHO
[Tpu 3aka3ze Ha cymMMmy
B 4400 8200 6omnbrre 200 000 pyoeit
JlocTaBKa OecIuIaTHO

Haifmure muomans TpeyroibHHKA, H300pa)eH-
HOTO Ha KJeTJaToil Oymare ¢ pa3MepoM KIETKH

1 cMm

lecmx 1em (cMm. pucyHok). OTBeT naiTe B
KBaJPaTHBIX CAHTHMETPaXx.

Haiinure 3HaueHUEe BBIPAKEHHS 72+log7 S

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim

KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .
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Jis OHOTO W3 MPEeNNnpUATHIA-MOHOTIONMCTOB 3aBUCHMOCTh O00beMa CIpoca Ha
MNPONYKIUIO ¢ (SIUHUI] B MECSII) OT e¢ LeHBI p (ThIC. py0.) 3amaercst popMyInoit:
q=160—-10p . Onpenenute MaKCUMaIbHBIN YPOBEHB IIEHBI p (B THIC. pyO.), IpH
KOTOPOM 3HAYCHHE BBIPYYKH MPEANPHSATHS 32 MECSI 7 = ¢ - p COCTaBUT HE MCHEE
550 TsIC. pYO.

Haiinure nHambombmee 3HaueHwe QyHkmmuu py=13tgx—13x+6 Ha oTpeske
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Baiinapka B 10:00 BbInuIa U3 myHKTa 4 B MMyHKT B, pacnojoXeHHbIH B 15 kM OT A4.

IIpo6sIB B myHkTe B 1 yac 20 munyT, Oaligapka oTIpaBUiIach Ha3aa U BEpHYJach B
nyHKT 4 B 18:00 Toro sxe mus. Omnpenenute (B KM/4) COOCTBEHHYIO CKOPOCTh
Gaiiiapku, €cJIM N3BECTHO, YTO CKOPOCTh TEUCHHS PEKH PaBHA 3 KM/d.

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAECMOZ0 3A0AHUA, 4 3AmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemute cucremy ypaBHeHui

y+sinx=0,

(2+/sinx —1)(2y +5)=0.

B npasuibHON TpeyronsHoi nupamuzne SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=20/3 , SC=29. Haiigure yroa, o0Opa30BaHHBIA IJIOCKOCTHIO
OCHOBaHHS U IIPAMOH, IpoXosiel uepes cepeaussl pebep A4S u BC.

Pemure HEPABCHCTBO

,xz _ 2
log, ((7_"2 —5)(7_)‘2+4 —1)) + log27—45> log, (73_)‘2 —4) .
7 -1

—x2+

B tpeyronsuuke ABC AB=9, BC=5, CA=8. Touka D nexur Ha npsmoi BC
TaK, uto BD:DC=3:7. OKpy>XHOCTH, BIIUCAHHbIE B KaXJbIi U3 TPEYrOJbHUKOB
ADC un ADB, xacatorca ctopoHbl AD B Toukax E wu F. Haiigute nnuny
oTpeska EF.

Haiigute Bce 3HAueHWUs «@, OPH  KOKAOM M3 KOTOPBIX  (PyHKIHS
2 2
f(x)=x"=3|x—a" |- 7x umeer Ooyiee ABYX TOUYCK IKCTPEMyMa.

Iepen kaxapv w3 wucen 11, 12, ..., 19 u 2, 3, ..., 6 IPOU3BOJLHBIM 00pa3OM
CTaBSIT 3HAK ILUTIOC WM MHHYC, TIOCJIE YeTO OT KaXKJ0r0 U3 00pa30BaBIIMXCS YUCEI
MEPBOTO HabOpa OTHUMAIOT KaXa0e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 45 MOIydeHHBIX pPe3yNbTaTOB CKIaAbIBAOT. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyl0 HaHOOJIBIIYI0 CyMMY MOXKHO HOIYy4YHUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 182

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IBETOYHbIE TOPIIKK 10 onToBoif neHe 110 pyoOumeit 3a mTyky.

Toprosas HareHka cocraBisieT 25%. Kaxoe HanbombIee 4iciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM Marasune Ha 900 pyomneit?

Ha pucyHKe >KUpHBIMH TOYKaMH IOKa3aHa IIeHa cepeOpa Ha MOMECHT 3aKpBITHS
OMpIKEeBBIX TOPrOB BO Bce paboume mHM ¢ 9 mo 22 sHBaps 2008 roma. Ilo
TOPHU30HTAIIM YKa3bIBAIOTCS YHCIIa MECHIa, 10 BEPTUKAIN — [IeHa YHIUHU cepebpa
B nomrapax CIIA. Jis HarjasIHOCTH XKMPHBIE TOYKH HA PUCYHKE COCIMHEHBI
nuHueH. OmpenenuTe MO PUCYHKY HaWOONBIIYIO IeHy cepebpa Ha MOMEHT
3aKpBITHSA TOPTOB B YKa3aHHBIHN reproy (B nomapax CIIIA 3a yHImio).
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B tpeyromsumke ABC yron C pasen 90°, AB =30, AC =24. Haiizute sin 4.

CrpourenbHoii pupmMe Hyx)HO nprodpecty 60 KyGOMETPOB CTPOUTENBEHOTO Opyca.
VY Heé ecTh Tpu nocraBmuka. CKOJIBKO pyOiel mpuiercs 3alUlaTUTh 3a CaMylo
JICLIeBYI0 MOKYNKY C AocTaBKoH? LleHBl M yClOBHs JOCTaBKH IPHUBEAEHBI B

TabmmIe.
S (e e— LIeHaU Opyca \ CroumMocCTh 5 JlomomHUTETHHBIE
(pybneiiza 1 M) | nocraBku (pybieit) YCIIOBHS

A 3900 10000
Ipu 3aka3e HA cyMMy

b 4400 8000 6onbuie 150 000 pyGueit
JIOCTaBKa OecIIaTHO
IIpu 3aka3e Ha cymmy

B 4000 8000 6ombmie 200 000 pyOueit
JIOCTaBKa OeCIIaTHO

HalignTe 1uiomane TpeyronbHUKa, M300paKeHHOro Ha KieTdatoil Oymare c
pasmepoMm kieTku 1cMm x 1 cM (cMm. pucyHok). OTBeT gaiiTe B KBaJpaTHBIX
CaHTHMETpax.

1cm

. 3+l0g; 2
HaiinuTe 3HaueHHe BhIpaskeHHs 37 0537,
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KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .
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[IpssMOYTONBHBIN  MapajuleNenunel ONHUCcaH
okoJio cepsl paauyca 3. Haiinure ero oobem.

B

Jnst oHOTO M3 NpeNIpHATHH-MOHOIOIKCTOB 3aBUCHMOCTh 00BbeMa CIpoca Ha
MPOAYKIUIO ¢ (SIWHHUI] B MECSII) OT €€ IIeHBI p (THIC. py0.) 3amaercss HopMyJIIou:
q=160-10p . Onpenenure MaKCIMaNbHBIII yPOBEHb IEHBI p (B THIC. py0.), IpH
KOTOPOM 3HAUYCHUE BBIPYUYKH MPEAIPUSITUS 32 MECSAI] ¥ = ¢+ p COCTABHT HE MEHEe
550 TsIC. pyO.
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Haiinure HamMeHnbinee 3HaueHue QyHkuuun y=12tgx—12x—-37+6 Ha OTpe3ke
T
4’ 4

Karep B 10:00 BbIten u3 myHKTa A B MyHKT B, pacroyioxeHHbld B 15 kM oT 4.
IIpoObiB B myHKTEe B 4 daca, Karep OTIPABWICSA Ha3aJ W BEPHYJCS B MYHKT A
B 18:00 Toro e aus. Onpenenute (B KM/9) COOCTBEHHYIO CKOPOCTh KaTepa, eCliu
M3BECTHO, YTO CKOPOCTh TCUCHUS PEKH PaBHA 2 KM/4.

Yactb 2

/na 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omeemos Ne 2. 3anuwiume cHauana Homep GbINOIHAEMO20 3A0AHUA, A 3AMeM
nonnoe 000CHOBAHHOE peuieHue 1 Omeen.

Pewmure cucremy ypaBHEeHuU

y+sinx=0,

(3sinx —1)(6y +7)=0.

B npaBunbHOl TpeyronsHoW nupamuae SABC c ocHoBaHueM ABC HU3BECTHBI
pebdpa: ABZS\/g, SC=13. Haiigure yroy, o0Opa30BaHHBIA IJIOCKOCTHIO
OCHOBaHHSA U MPAMOH, IPOXOsIel uepes cepeaussl pedep A4S u BC.

Pemmmre HEPaBCHCTBO

—x? _ 2
log, ((77’62 —5)(77’62+16 - 1)) + log2¥> log, (757'”2 —4) :
77X +16 _ 1

B tpeyronsuuke ABC AB=15, BC=5, CA=12. Touka D nexur Ha mpsMOi
BC Tak, uro BD:DC=1:9. OkxpyXHOCTH, BIHCAaHHblE B KaXIbli U3
TpeyronbHukoB ADC u ADB, xacatorca cTopoHbl AD B Toukax E u F.
Haiinure nuny otpeska EF .

Hafinute Bce 3HaueHWss @, TPH KOKIOM M3  KOTOPBIX  (DYHKITHS
f(x)=x* —4| x—a® |-6x umeer Goree IBYX TOUEK FKCTPEMyMa.

Iepen xaxnmpiM u3 umcen 4, 5, ..., 8 u 14, 15, ..., 20 npou3BOJBEHEIM 00pa3oM
CTaBAT 3HAK ILTIOC MU MUHYC, ITOCIIE 9eT0 K KaKIOMY W3 00pa30BaBIIMXCS YHCEI
MEepBOTO Habopa MPHOABIAIOT KakIoe W3 00pa30BaBIIMXCS YHUCET BTOPOTO
Habopa, a 3areM Bce 35 MOIYYEeHHBIX pPE3yJBTaTOB CKIAIbIBAIOT. Kakyio
HAaMEHBIIYIO 10 MOJYJI0 W KaKyl0 HaWOOJIBIIYI0 CyMMY MOXXHO TOJYYHTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 183

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKymaeT IIBETOYHBIC TOPIIKH 10 onToBoi 1eHe 100 pyOuneit 3a mTyKky.
Toprosas HareHka cocraBisieT 25%. Kaxoe HanbombIee 4iciIo TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM Marasune Ha 900 pyomneit?

Ha pucyHke >KMPHBIMH TOYKaMH ITOKa3aHa IIEHa 30JI0Ta HA MOMEHT 3aKpPBITHs
OUpKEeBBIX TOProB BO Bce paboume nHM ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCS YMCIIA MECSIA, 110 BEPTUKAIM — LIEHA YHIIMY 30JI0Ta B
nomnapax CHIA. Jlns HarisigHOCTH SKUPHBIE TOYKM HAa PHCYHKE COCAMHEHBI
auHueil. Onpenenure IO PUCYHKY HaumOOJBLIYIO IIEHY 30JI0Ta HAa MOMEHT
3aKpBITUSI TOPIOB B yKa3aHHbIH nepuon (B gosapax CIIIA 3a yHuuio).
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B tpeyronsuuke ABC yroa C pasen 90°, AB =30, AC =24. Haiimute sin 4.

CrpoutensHolt pupme HykHO Tipuobdpecty 70 KyOOMETPOB IIEHOOETOHA y OJTHOTO
u3 Tpex noctaBilrkoB. CKOJIBKO pyOJIeil mpuaeTcs 3araTuTh 3a CaMylo JIeLeBYI0

MOKYIIKY C 10CTaBKOW? LIeHBI M yCIIOBHS JOCTABKU NIPUBEACHBI B TAOIHIIE.

Ilena
Mocrasmuk|  mnenoGerona CTouMOCTE JIonONHUTEIBHBIE
(py6ueii 3a 1 M) AoctraBkH (py0ueit) YCIIOBUS
A 2650 5000

IIpu 3aka3e Ha cymmy

b 3100 6000 6ombme 150 000 pyOeit
JIOCTaBKa OecIIaTHO
3
B 2680 4000 [Ipu 3akaze 6osnee 75 M
JI0CcTaBKa OecIuIaTHO

Haiinure tiomanp TpeyroiabHHKA, H300paKEHHOTO Ha 1em
KJeT9aToi OGymare ¢ pazmepoM KiIeTkd 1 cM x 1 cm (cm.

pucyHOK). OTBET #aiiTe B KBaIpaTHBIX CAHTUMETPAX.

33+10g3 10 )

HaiinuTe 3HaueHHEe BbIpaKeHUS

© 2010 denepanbHas cayxba 1o Hag3opy B chepe 0bpasoBans 1 Hayku Poccuiickoit deneparmn
KOHI’IPDBZ.HHC He JonmycKaercst

Ha pucynke uzoOpaxkensl rpaduk GyHKIHH y = f(X) W KacaTelbHas K dTOMY
rpaduKy, IOpoBeleHHas B Touke ¢ abcuuccoil x,. Halinute 3HaueHume mnpous-

BOJIHOI QyHKIMHU f(X) B TOYKE X;.

|
|
I’ =f(x)

/
Xo /I 1; 5
BEEERRY/OE g
// \\\ : -9 — __—
N | L —
[ i
/

[IpsMoyronbHbI  mapamiesnenunen  onucan Ax

okosno cdepsl paamyca 1,5. Haiigure ero
00BeM.

B

JIJis oHOTO W3 TIPENNpPUATHH-MOHOIOIMCTOB 3aBUCHMMOCTh O00BbEeMa cIipoca Ha
MPOAYKIHNIO ¢ (STUHHMII B MECSI) OT €€ eHbl p (ThIC. py0.) 3amaetcs GopMyIIoi:

q=160—-10p . Onpenennre MaKCUMAIIBHBII YPOBEHD IEHBI p (B THIC. py0.), IpH
KOTOPOM 3HA4Y€HHE BBIPYUYKH MPEANPHUITHS 32 MECSL 7 =¢ - p COCTABUT HE MEHee

550 TIC. PYO.

Haiinure HamMeHbliee 3HaueHMe G(YHKOMH ~ y=5x—5tgx+4 Ha OTpeske

5
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W3 nyHkra A B myHKT B, paccrosHHe Mex1y KOTopbiMH 40 KM, OJHOBPEMEHHO

BbIEXAJUM MOTOLIMKIUCT U BEJIOCUIENUCT. M3BECTHO, YTO 3a 4ac MOTOLMKIIMCT
npoe3kaer Ha 30 kM Oonblie, yem BenocuneaucT. Ompenenure CKOPOCTh
BEJIOCHIICIICTA, €CITM M3BECTHO, YTO OH MPUOBUT B IyHKT B Ha 3 dYaca mo3xe
MororkircTra. OTBET TaiTe B KM/4.

Yacts 2

Mna 3anucu pewenuit u omeemos na 3adanus CI-C6 ucnonwv3zyiime Onaunk
omeemog Ne 2. 3anuwume cHAuana Homep GbINOIHAEMO20 3A0AHUA, A 3AmeM
noiHoe 060CcHOBaAHHOE peuieHue U Omeem.

Pemmure cucremy ypaBHeHUI

3

H

4

C

!I

y+sinx=0,

(4v/sinx —1)(2y +3)=0.

B npasunbHO# TpeyronpHOU mupamuae SABC c¢ ocHoBanueM ABC W3BECTHBI
pebpa: AB =103 , SC=26. Haiimure yrom o00pa30BaHHBIH IUIOCKOCTBHIO
OCHOBaHMS U IIPAMOH, Ipoxo el uepes cepeaunsl pedep A4S u BC.

Pemmre HCPaBCHCTBO

—xz_ 2
logz((7_)62 —5)(7‘x2+ ’ —1))+log2#>log2(7 5= —3) .
7-x +9 1

Han tpeyronsauk ABC, AB=14, BC=10, CA=12. Touka D nexXuT Ha OpsIMOil
BC Tak, uro BD:DC=3:7. OKpyXHOCTH, BIHCAHHBIE B KaKIBIA U3
TpeyronbHukoB ADC u ADB, xacaiorca cropoHbl AD B Toukax E u F.
Haiingure nuny orpeska EF .

Haiiqure BCce 3HaueHWst @, TPH  KOKIOM W3  KOTOPBIX  (YHKIUS
2 2
f(x)=x"—|x—a”|—3x uMmeer XOTsI OBl OJJHY TOUKY MaKCUMyMa.

Ilepen xaxapiM U3 yucen 6, 7, ..., 10 u 11, 12, ..., 19 npou3BOJIBHBEIM 00pa3oM
CTaBSIT 3HAK TUTIOC WJIM MHHYC, ITOCIIE Y€ro K KaKIOMY M3 00pa30BaBIIMXCS YHACEI
MepBOro Habopa MNpHOABJIAIOT KaxI0oe W3 00pa30BaBIIMXCS YHUCEN BTOPOTO
HaOopa, a 3areM Bce 45 TMONyY4eHHBIX pE3yJIbTATOB CKIAAbIBalOT. Kakyro
HAaUMCEHBIIYIO 110 MOJYJIO W KaKyl0 HaWOOJBIIYI0 CyMMY MOXHO TMOJYYHTH B
urore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 184

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpans ctout 20 py6Oneii. Kakoe HamOosbliee 4HCIO TaKUX TETpajed MOXKHO

OyneT kynuth Ha 550 py0ieii mocie noHmwKeHns neHs! Ha 20%?

Ha PUCYHKC X XUPHBIMU TOYKAMHU IIOKa3aHA IICHA aJIIOMHUHHA Ha MOMCHT 3aKPbITHU

OMpXKEeBBIX TOProB BO Bce padoume mum ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIN YKAa3blBAIOTCA YHUCIIA MeCAla, 10 BEPTHKAIM — I€Ha TOHHBI
amromuHus B nomapax CHIA. [Ins HarnsgHOCTH JKMpPHBIE TOYKH HA PUCYHKE
coeanHeHHI IuHAUeH. OnpenenuTe Mo pUCYHKY HaHOOJIBIIYIO IIeHy AIIOMHHNS Ha
MOMEHT 3aKpBITHS TOPTOB B YKa3aHHEIN nepruon (B gommapax CIIA 3a ToHHy).
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3030 \ \
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B3 | Hailigure KopeHb YpaBHEHHS | — =—.
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B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiiaute sin 4.

CrpourensHol (prpMe HyXHO IpHoOpecTH 76 KyOOMeTpoB eHOOETOHA Y OJJHOTO
13 Tpex NOocTaBIIMKOB. CKOJBKO pyOieil mpuaeTcs 3aIuaTuTh 3a CaMylo JICIEeBYI0
MOKYIIKY C 10cTaBKOW? LIeHBI M YCIIOBHS IOCTaBKH ITPUBEJCHBI B TAOJIHIIE.

TMocTaBumK Llena nenoberoHa CroumMocThb JlomomHUTEHHEBIE
(py6ueii 3a 1 m°) | mocrasku (pyGueit) yCIIOBHS

A 2650 4800
IIpu 3aka3e Ha cymmy

b 3200 5800 6osbie 150 000 pyoOuneit
JIOCTaBKa 0eCIIaTHO

B 2680 3800 [Tpu 3akaze 6omee 80 M
JI0CTaBKa 0ecIIaTHO

Haifmure miomane TpeyroasHAKA, H300paXKEHHOTO
Ha KiIeTdaToil Oymare ¢ pa3sMepoM KIJIETKH

lecmx 1em  (eMm. pucyHok). OtBer pgaite B
KBaJIPaTHBIX CAHTUMETPaX.

. 2+1ogs3
Haiiaure 3HaYeHNe BRIpasKeHHS 5° 7 0857

1cm

© 2010 denepanbHas cayxba o Hag30py B chepe 0bpasoBanms 1 Hayku Poccuiickoit deneparmn

KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY

OcHoBaHUEM IpsIMOI TIPU3MBI SIBIIAETCSA

B10

rpaduKy, IOpoBeleHHas B Touke ¢ abcuuccoil x,. Haiinute 3HaueHue mnpous-
BOJHOH (yHKIIMK f(X) B TOUKE X.

YA

)
—
~J

[

<Y

y=F(x) \

IPSIMOYTOJIBHBIM TPEYroabHUK ¢ KaretamMmu 9 u 7.
6 .

bokoBble pebpa paBHel —. Haiiaute o00bem
T

IUIMHAPA, OITMCAHHOTO OKOJIO ITOH IIPU3MBI.

Jis ogHOTO W3 MPEeNNpUATHI-MOHOIIOIMCTOB 3aBUCHMOCTh O00BbeMa CIpoca Ha
NPONYKIUIO ¢ (SIUMHHUI] B MECSII) OT ee LEeHbI p (ThIC. py0.) 3amaercst popMyIIoit:
q=160-10p . Onpenenure MaKCHMaNbHBII yPOBEHb IEHB! p (B THIC. py0.), IpH
KOTOPOM 3HAYCHHUEC BBIPYYKHU NPEANPUATHS 3a MECALl ¥ =¢ - p COCTAaBUT HE MCHEC
550 TsIC. pYO.
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Haiiniure namMeHblnee 3HaueHne QyHKIuN y=4tgx—4x—7+7 Ha OTpe3ke

4l

W3 nyHkTa A B MyHKT B, paccTosHHe MEXIy KOTOphIMH 60 KM, OIXHOBPEMEHHO
BBIEXaJIM MOTOLMKIMCT M BEJIOCHIEIUCT. VI3BECTHO, YTO 32 4Yac MOTOLMKJIHCT
npoexxaer Ha 50 kM Oonbmie, 4eM Benocuneguct. Onpenenurte CKOPOCTb
BEJIOCHUIIEIUCTA, €CIIM M3BECTHO, YTO OH NPHOBUI B ITyHKT B Ha 5 4acoB Io3xe
MoTouukiucra. OTBeT JalTe B KM/4.

Yactp 2

Jlna 3anucu pewenuii u omeemoé na zadanus CI-C6 ucnonwv3yitme 6aank
omeemog Ne 2. 3anuwiume cHauana HOMep 8bINONHAEMOZ0 3A0AHUA, 4 3aAHEM
NnOJIHOE 0DOCHOBAHHOE PeuleHue U OmEem.

Pemmure cucremy ypaBHeHUMI
y+sinx=0,

(2+/sinx —1)(4y +5)=0.

B npaBuibHOl TpeyronsHoi nupamune SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebdpa: AB=30\3 , SC=34. Havigure yroa, o0Opa30BaHHBINA IUIOCKOCTHIO
OCHOBaHHSA U IpsMoit AM , tne M — Touka nepecedeHus meauad rpanu SBC .

Pemmirte HepaBeHCTBO
,xz _ 2
log; ((7 - _ 5)(7 416 _ 1)) +log; ¥> logs (7 2 _ 1) .
7 +16 -1

B tpeyronsnuke ABC AB=12, BC=6, CA=10. Touka D nexur Ha OpsAMOi
BC Tak, uto BD:DC=2:7. OKpyXHOCTH, BIIUCaHHblE B KaXIbli U3
TpeyronsHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiinure nmuny orpeska EF .

Haiimute Bce 3HaYeHWs @, MNPH KOKIOM M3  KOTOPBIX  (YHKLHS
2 2
f(x)=x"—|x—a” |- 9x umeer x0T OBl OZHY TOYKY MAKCUMYMa.

Iepen xkaxmeiM W3 uymcen aByX HabopoB 1, 2,..., 7 m 11, 12,..., 19
MIPOHM3BOJIEHBIM 00pa30M CTaBAT 3HAK IUTIOC MM MUHYC. [locie 3Toro K Kaxmomy
U3 00pa3oBaBIIMXCS 4YHCEN [EPBOr0 Habopa NPHUOABIAIOT KaXIoe U3
00pa30BaBIIKMXCs YUCET BTOPOro Habopa, a 3aTeM Bce 63 MOTyYeHHBIX Pe3yJbTaTa
cKianpBaoT. Kakyro HaMMEHBIIYIO IO MOAYJIIO M KaKylH HaWOOJNBIIYI0 CYyMMY
MOJKHO MOJYYHTh B UTOrE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOBHHHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 185

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpane croutr 30 pyOneii. Kakoe HamOouspIIee YHCIO TaKMX TETPaIeH MOXKHO

Oyner kynutbh Ha 750 pyOGuieii mociie noHwKeHus eHsl Ha 15%7?

Ha PUCYHKE KHUPHBIMH TOYKaMH IIOKa3aHa HEHA OJIOBaA HAa MOMCHT 3aKpPbITUA

OMp)KEeBBIX TOProB BO Bce paboume aHU ¢ 7 mo 20 centsaops 2007 roma. Ilo
TOPHU30HTAIIN YKA3BIBAIOTCS YHCIIAa MECSIA, IT0 BEPTHKAIN — [IeHa TOHHEI 0J0Ba B
nomnapax CIIHA. [Ing HarisgHOCTH XHUpHBbIE TOUKM HAa PUCYHKE COCIAUHEHBI
muHEel. Ompenenute 1O PHCYHKY HauOONBINYI0 IIEHY OJOBA HAa MOMEHT
3aKpBITHA TOPTOB B yKa3aHHBIN nepuoy (B nomwtapax CIIIA 3a ToHHY).
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14400
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cenmsabps 2007 2.

1 8-2x
Haiinute kopeHs ypaBHEeHUs (5) =8I.
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B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiiaute sin 4.

CrpoutenbHO# Gupme HYKHO mpruodpectd 60 KyOOMETPOB CTPOUTEIBHOTO Opyca
Y OJJHOTO M3 TpEX IMOCTaBIIUKOB. CKOIBKO pyOJeH MpHUAeTCs 3aIIaTHTh 33 CaMylo
JIEMIeBYI0 TOKYNKY C JocTaBKOH? LleHBI W yCNOBHS IOCTaBKH IPHUBEACHBI B

tabuune.
R T— L[eﬂau Opyca s CTOoMMOCTb § JononuutenbHbIE
(pyOueit 3a 1 M) | nocraBku (pyoiei) YCIIOBHSI
A 3900 10400
I1pu 3aka3e Ha cymMMy
b 4100 8400 6onpmie 150 000 pyGueit
JIOCTaBKa OecIIaTHO
IIpu 3aka3ze Ha cymmy
B 4000 8400 6onbuie 200 000 pyOGueit
J0CTaBKa OeCIlIaTHO

Haiinure IIJI0ILA/Ib TPEYroJIbHUKA,

n300paXEHHOTO0 Ha KiIeTdatod Oymare ¢
pa3mepoM KIeTKH 1 cM X 1 ¢M (cM. pUCYHOK).
OtBer faiiTe B KBaJpaTHBIX CAHTHMETpPaX.

1lcm

HaiinuTe 3HaueHne BbIpaKEHUS 32+ logs7

©2010 denepanpHas ciysx0a 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHI’IPDBZ.HHE He J0onmyCcKaeTrcst

Ha pucynke m3o0paxensl rpapux QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpOBEJEHHas B TOYKEe C AaOCHHUCCOH X, .
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA
\

Hatinute 3HadeHune

Ry

OcHoBaHHEM IpsIMOi HIPU3MBI SIBJIIETCSL

HNpSIMOYTOJIBHBIM TPEyrodbHUK C KareramMu 9 u 5.

1
BokoBele pebpa paBHBI —0 Haiimure o00BmeM
T

IUIIMHAPA, OITMCAHHOT'O OKOJIO ITOH IIPU3MBI.

B10 | [ns ogHOTO M3 MPEIUpPHUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O00BeMa cIipoca Ha

NPOAYKUMIO ¢ (€AMHUII B MECSII) OT ee eHbl p (ThIC. py0.) 3amaercs GopMyIIon:
q=160—-10p . Onpenenute MaKCUMaJIbHBINA YPOBEHB IICHBI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHE BHIPYYKH MPEANPHSATHI 32 MECSII ¥ = ¢ - p COCTABUT HE MEHEE
550 TsIC. pYO.

Haiinure HamMeHbliee 3Ha4yeHue OCyHKoun y=13tgx—13x+4 Ha oTpe3ke

vl
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Katep B 11:00 BbImen u3 myHKTa A B IMyHKT B, pacHoONOXeHHBIH B 15 kM oT 4.

IIpoOeB B mynkre B 1 wac 20 MuHYT, KaTep OTHpAaBHICS Ha3al U BEPHYJICS
obpatHO B MyHKT 4 B 15:00 Toro ke musa. Ompenenure (B KM/4) COOCTBEHHYIO
CKOPOCTb KaTepa, eCIU U3BECTHO, YTO CKOPOCTh TEUECHUS PEKH paBHA 3 KM/d.

Yactb 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep 8bINONHAEMOZ0 3A0AHUA, 4 3aAmeM
nOJIHOE 0DOCHOBAHHOE peutenue U omeem.

Pemmre cucteMy ypaBHEHHI

y+cosx=0,

(4Jcosx — )3y + 5)=0.

B npasuibHON TpeyronsHoi nupamuzne SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebdpa: AB=243 , SC=25. Haiigure yroa, o0Opa30BaHHBIA IMJIOCKOCTHIO
OCHOBaHHSA U IpsMoit AM , tae M — Touka nepecedeHus meaua rpanu SBC .

Pemmre HepaBeHcTBO

— _ 2
log; ((77’62 —6)(77"2” —1))+10g572—6> log; (75*2 —5) :
77X +9 -1

B tpeyronsuuke ABC AB=15, BC=7, CA=9. Touka D nexut Ha npsiMmoii BC
Tak, 4T0 BD:DC=2:3. OKpyXHOCTH, BIUCAHHbIE B KXKAbIH U3 TPEyTrOIbHUKOB
ADC u ADB, xacatorcsi cTOpoHsl AD B Toukax E u F. Haiigutre miuHy
oTpe3ka EF.

Haiigute Bce 3HAueHWUs «@, OPH  KOKAOM M3 KOTOPBIX  (PyHKIHS
2 2
f(x)=x"—=2|x—a"|-10x umeeT XOTs OBl OJJHY TOUYKY MaKCHMyMa.

Iepen kaxapv u3 uucen 10, 11, ..., 20 u 2, 3, ..., 6 IPOU3BOJLHBIM 00pa3OM
CTaBAT 3HAK ILTIOC MM MUHYC, [TOCIIE Yero OT KaXI0T0 U3 00pa30BaBIIUXCS YUCET
HepBoro Habopa OTHUMAIOT KaXJ10€ M3 00pa30BaBIINXCS YHCET BTOPOro Habopa,
a 3aTeM Bce 55 MONyYEHHBIX PE3y/bTaTOB CKIAAbIBalOT. Kakyro HaMMEHbUIYIO 110
MOJIYJIIO ¥ KaKyl0 HaHOOJIBIIYI0 CyMMY MOXKHO HOIYy4YHUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HP{C He JonmycKaercst




EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2010 . MATEMATUKA, 11 knacc. 186-1/3

Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 186

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

Terpane crout 10 py6ueit. Kakoe HamOonbIee YHCIO TaKUX TETPageH MOXKHO

Oynet kynuth Ha 750 pyOieii mocie noHmKeHus ueHsl Ha 10%?

Ha PUCYHKE XHUPHBIMA TOYKaMH IIOKas3aHa II€HAa MCIM Ha MOMCHT 3aKpPBITHUA

OMpKeBBIX TOProB BO Bce paboume muHM ¢ 7 mo 20 asrycra 2008 roma. Ilo
TOPU30HTAIM YKa3bIBAIOTCS YMCIIA MECSIa, 10 BEPTHUKAIN — IIeHa TOHHBI MEAU
B poyutapax CIIIA. Jlns HarIsAHOCTH JKHPHBIE TOYKH HA PHCYHKE COCTHHEHBI
nuHued. OmpepenuTe MO PUCYHKY, KAKOTO YHC/IA [€HA MeId Ha MOMEHT
3aKPBITUS TOPTOB ObLIA HAUOOIBIIEH.
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aszycm 2008 2.

18-5x
Haiinute KOpeHb ypaBHEHUS (%) =128.

B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpourensHoil pupmMe Hyx)HO nprodpectu 50 KyOGOMETpOB CTpOUTENEHOTO Opyca.
VY Heé ecTh Tpu nocraBmuka. CKOJIBKO pyOiel mpuiercst 3alUlaTUTh 3a CaMylo
JIEIIEBYI0 TOKYNKY C JAocTaBKoH? LleHbl M yClOBHs JOCTaBKH INPHUBEAEHBI B

TabmmIe.
S (o o— HeHel Opyca s CTouMoCTb 5 JlomomHUTETHHEBIE
(py6ueit3a 1 M»°) | moctaBku (pybieit) YCIIOBUSL
A 4200 10100
IIpu 3aka3e Ha cymMMy
b 4400 8100 6oupiie 150 000 py6iieit
JIOCTaBKa OecIIaTHO
IIpu 3akasze Ha cymmy
B 4300 8100 6ompmie 200 000 pyOuneit
JI0CTaBKa 0ecIuIaTHO
Haifmure turomans TpeyroibHHKa, H300pa- 1 em

JKCHHOTO Ha KJIETYaToil Oymare ¢ pasMepoM
kietkd 1 cM x 1 cM (cM. pucyHok). OTBer
JaiTe B KBaJAPAaTHBIX CAHTHMETPaXx.

Haiizure 3uauenue Boipaxenns 7° 187

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

V.
2
\ x ,
\ : X
IEEEN 8
!
b <~
y=Ff)
>
N
D,
IIpssMoyronpHbI  Hapajiesienune]  OIMCaH A, C,
okono cdepsl pamumyca 5,5. Haiigure ero
o0BeM. .
A o
B

Jns ogHOTO W3 NMPEeIUpHUATHI-MOHOIIOIMCTOB 3aBUCHMOCTh O00BeMa cIipoca Ha
OPONYKIHUIO ¢ (SIUHHUI] B MECSII) OT e¢ LeHbI p (ThIC. py0.) 3amaercs popmyIioit:
q=160—-10p . Onpenenute MaKCUMaJIBLHBIN YPOBEHB IICHBI p (B THIC. pyO.), IpH
KOTOPOM 3HAU€HHE BBIPYUKH MPEINPHUATH 32 MECSI ¥ =¢ - p COCTABUT HE MEHEE
550 TsIC. pYO.

Haiinure nHambGonbinee 3HaueHue ¢GyHkmmu y=4x-—-2tgx—7+9 Ha oTpe3ke

o
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Katep B 10:00 BbImen u3 myHKTa 4 B IMyHKT B, pacHoONOXEHHBIH B 15 kM oT 4.
IIpoOeB B myHKTEe B 1 Wac 15 MmHYT, KaTrep OTHpaBWICA HA3ad W BEPHYJICS B
nyHKT A B 14:00 Toro xe nmus. Ompenenure (B KM/4) COOCTBEHHYIO CKOPOCTh
KaTepa, €CIIM U3BECTHO, YTO CKOPOCTh TEUCHHUS PEKH paBHA | KM/d.

Yactp 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime 6aaHK
omgemos Ne 2. 3anumume cHauana Homep 6bINOTHAEMO20 3A0AHUA, A 3AMEM
noJiHoe 060CHOGAHHOE peuieHUe U OmEem.

Pemure cucremy ypaBHeHUI

y—cosx=0,

(5v/cosx —1)(2y — 4)=0.

B npaBunbHOl TpeyronsHoi nupamuae SABC ¢ ocHoBaHueM ABC HU3BECTHBI

pebpa: AB =83 , SC=17. Haitnute yron, o0pa30BaHHBI IJIOCKOCTHIO
OCHOBaHHS U IIPAMOH, IpoXosiel uepes cepeaunsl pedep A4S u BC.

3 | Pemute HepaBEeHCTBO

,Xz _ 2
log, ((7_’”2 —4)(7_’“2+16 —1)) + 10g272—4> log, (76_"2 —3) .
7-x +16 -1

4 | B tpeyronsuauke ABC AB=15, BC=7, CA=9. Touka D nexur Ha npsamoit BC,
npuueM BD:DC=5:7. OKpyXKHOCTH, BIIUCAHHBIE B KaXIbI U3 TPEYTrOJbHUKOB
ADC un ADB, xacatorca ctopoHbl AD B Toukax E u F. Haiigutre nnuny
oTpeska EF.

H

Haiizute Bce 3HaueHWs @, UPH  KDKAOM M3  KOTOPBIX  (yHKIUA

f(x) =x*~|x—a® |-7x uMeer Gosee JBYX TOUEK IKCTPEMyMa.

Iepen kaxmpv w3 wucen 11, 12, ..., 19 u 3, 4, ..., 9 IpoU3BOJIEHEIM 00pa3oOM
CTaBAT 3HAK IUTIOC MM MUHYC, [TOCJIC YEro OT KaXKI0r0 U3 00pa30BaBIIUXCS YUCET
MEPBOTO Ha0Opa OTHUMAIOT KaX10e U3 00pa30BaBIIMXCS YKCET BTOPOro Habopa,
a 3aTeM Bce 63 MOMyYCHHBIX pPe3ysibTaTa CKIAIbBalOT. Kakyro HaAMMEHBIIYIO IO
MOJIYJIIO ¥ KaKyI0 HaHOOJIBIIYI0 CyMMY MOXKHO HOIYyYUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

Bapuant Ne 187

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKynaeT [[BETOYHBIC TOPIIKH MO onToBoi meHe 130 pyOumeit 3a mrTyky.

Toprosas HareHka cocrtaBiseT 25%. Kaxoe HanbombIee 4McIO TaKUX TOPIIKOB
MOJKHO KyIHTh B 3TOM Marasune Ha 1100 pyOeii?

Ha pucyHke >KMpHBIMH TOYKaMH IOKa3aHa IleHa cepebpa Ha MOMEHT 3aKpBITHA
OMpXKEeBBIX TOProB BO Bce paboume nuHM ¢ 9 mo 22 sguBaps 2008 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCS YMCJIa MecAIla, 110 BEPTUKAIN — IIeHa YHIUH cepedpa
B joutapax CIHA. Jlns HarasfHOCTU XKMPHBIE TOYKU HA PUCYHKE COEIUHEHBI
nuHUeH. OmpenenuTe MO PHUCYHKY, KaKOro YHCia IeHa cepedpa Ha MOMEHT
3aKPBITUS TOPTOB ObLIA HAUOOIBIICH.

16,7

16,5
\

16,3 15 \

16,11/ /N7
1591/ \ \1/

15,7

15,5

9 10 11 14 15 16 17 18 21 22
aneapwv 2008 2.

x=9
1
Haiigute xopeHb ypaBHEHUS | — =,
e xopens ypamena (1] =2

B tpeyronsauxe ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.
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CrpoutenbHoit pupme HyxHO pruodpectu 40 KyOOMETPOB CTPOUTEIBHOTO Opyca.
VY Heé ecTb Tpu nocraBmuka. CKOJIbKO pyOiel mpuiercsl 3alUlaTUTh 3a CaMylo
JICIIEBYI0 TMOKYNKY C JAocTaBKoH? LleHBl M ycClOBHs JOCTaBKM IPHUBEAEHBI B

Tabuune.
R Tr— L[eHaM 6pyca \ CroumocTb ) JlononHuTenbHbIE
(pyOneiiza 1 M°) | nocTtaBkH (pybaeit) YCIIOBHSI

A 4000 10000
I1pu 3aka3e Ha cyMMy

b 4200 8000 6oueire 150 000 pyGueit
JlocTaBKa OecIuIaTHO
IIpu 3aka3e Ha cymmy

B 4100 8000 6onbure 200 000 pyOuneit
JlocTaBKa OecIuIaTHO

Haifmure turomans TpeyroibpHHKA, W300pakeHHOTO Ha KIIETYaToH Oymare c
pasmepom kietkdn 1 cM x 1 cm (cM. pucyHok). OTBer paiite B KBaJIpaTHBIX
CaHTHMeETpax.

1cm

. 34 logy5
Haiiure 3HadeHye BeIpaskeHus 2° & 827

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxens! rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, MpoBeJeHHas B Touke c aOcuuccoit x,. Haidinure 3HaueHue

MpOU3BOAHON QYHKIMHU f(X) B TOUKE X, .

YA /
/1 ‘\
y=fx) / i \\
P T 7 | M
/o 1./ I
/ 5 0/ ! -
_},Kl X x
//
/
V4

IIpAMOYrONbHEIH  Mapa/uieienune]  ONHCaH A

okono cdepbl paamyca 2,5. Haiimute ero
00BeM.

B

Jnst omHOTO M3 HpenpHUATHH-MOHOIOIMCTOB 3aBUCHMMOCTh 00BeMa CIpoca Ha
OPOAYKIUIO ¢ (SIWHUI] B MECSII) OT €€ LIeHbl p (THIC. py0.) 3amaercss HopMyIoun:
q=160—-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb IIEHbI p (B THIC. py0.), pH
KOTOPOM 3HAYCHHUE BBIPYUKH NPEATIPUATHS 32 MECAL] ¥ =¢ - p COCTaBUT HE MECHEE
550 THIC. PYO.
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Haiiniure Hammenbinee 3HaueHue QyHKIMH y=8tgx—8x—27+6 Ha OTpe3ke
T
4’ 4

Baiinapka B 10:00 BpInia U3 myHkTa 4 B MyHKT B, pacrnoioxeHHbIX B 15 kM oT 4.
IIpo6bIB B myHkTe B 1 9ac 20 MuHYT, Oaliapka OTIpaBUiIach Ha3aa U BEPHYJIAch B
nyHKT 4 B 16:00 Toro xe mus. Omnpenenure (B KM/4) COOCTBEHHYIO CKOPOCTh
OaiiTapku, €CITM U3BECTHO, YTO CKOPOCTh TEUCHHSI PEKH paBHA 2 KM/d.

Yactb 2

/Mna 3anucu pewenuii u omeemosé na 3zaoanus CI-C6 ucnonv3yiime oOnamx
omeemos Ne 2. 3anuwmume cHauana Homep 6bINOTHAEMO20 3A0AHUS, A4 3AMEM
noIHOe 060CHOGAHHOE PeuleHe U ONGEm.

Pemure cucremy ypaBHeHUI

y+cosx=0,

(5+/cosx —=1)(5y +6)=0.

B mpaBunsHol TpeyronpHoU mupamune SABC ¢ ocHoBaHneM ABC W3BECTHHI
peopa: AB=24/3 , SC=25. Haiigure yrom, oOpa30BaHHBIA INIOCKOCTHIO
OCHOBaHMSA ¥ ITPSIMOH, TPOXOIIeH yepes cepenuHsl pedep A4S u BC.

Pemure HepaBeHCTBO

2
X" _ 2
log, ((7 - —3)(7 ~ 16 —1))+10g2¥> log2(77 - —2) .
7 —-x“+16 -1

B tpeyronbauke ABC AB=10, BC=4, CA=7. Touka D nexwut Ha npsimoii BC
TaK, uto BD:DC=2:5. OkpyXHOCTH, BIMUCAHHBIE B KAXKABII U3 TPEYyTrOJbHUKOB
ADC wu ADB, xacatorca ctopoHsl AD B toukax E u F. Haiinute nmuHy
orpeska EF .

F(x)=x? =3|x—a’|-5x nmeer Goee ABYX TOYEK IKCTPEMyMa.

Halizute Bce 3HaueHWs @, UPH  KODKAOM M3  KOTOPBIX  (PyHKIMA

Iepen xaxaeiM u3 yucen 6, 7, ..., 10 u 14, 15, ..., 20 npou3BOIBHBEIM 00pazoM
CTaBAT 3HAK IUIFOC WIN MUHYC, ITOCJIC Y€TO K KAXKJIOMY U3 O6pa3OBaBHII/IXCH YUCCI1
mepBoro Habopa NPHUOABIAIOT KaKAOE U3 00PAa30BaBIIMXCS YHCET BTOPOTO
HaOopa, a 3areM Bce 35 MOIY4YEeHHBIX pPEe3yJbTaTOB CKIaAbIBaloT. Kakyio
HaMMEHBIIYI0 M0 MOJYNI0 M KaKyl0 HauOOJNBIIYI0 CyMMY MOXHO IOIYYHUTh B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 188

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

MarasuH 3aKyIaeT IIBETOYHBIC TOPIIKHU 110 onToBoi nene 100 pyoiei 3a mTyky.

2
Haiinure KOpeHb ypaBHEHUS (gj =—.

Toprosas Hanenka cocrabisier 30%. Kakoe HanOompliee YMCIO TAKHX TOPILIKOB
MOJKHO KYIHTh B 3TOM Marasune Ha 1100 py6ueii?

Ha pucyHke >XMpHBIMH TOYKAaMH ITOKa3aHa IICHA 30JI0Ta HA MOMEHT 3aKpBITHS
OWMp)KEeBBIX TOProB BO Bce paboume muM ¢ 6 mo 19 Hos6ps 2008 roma. Ilo
TOPHU30HTAIIM YKA3bIBAIOTCS YHCIIA MECSIa, TI0 BEPTHKAIH — [[eHA YHITMH 30JI0Ta B
nomtapax CIIA. JInd HarisgHOCTH XHUpHBIE TOYKM Ha PUCYHKE COCAUHEHBI
muHuell. Ompenenure MO PUCYHKY, KAaKOTO dHCIa I[I€HAa 3010Ta HA MOMEHT
3aKPBITHS TOPTOB OBbLIA HAUOOJBIICH.

760

750
740 ./ \ 'S

730
720 \t-f

710
700

6 7 10 11 12 13 14 17 18 19
Hos6pb 2008 2.

125
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiinute sin 4. Ha pucynke uzobpaxensl rpapuk GyHKIHH y = f(X) W KacaTembHas K dTOMY

rpaduKy, IpoBeJeHHas B Touke c abcuuccod x,. Haiigute
pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

3HA4YCHUC

y
CrpourensHoi (hprpMe HyXHO nprodpectd 77 KyOOMETpOB EHOOETOHA Y OJJHOTO
13 TpeX MocTaBIIMKOB. CKOJBKO pyOiIeil MpuaeTces 3araTuTh 33 CaMylo JIeIEeBYI0 |
MOKYIIKY C 10CTaBKOW? LIeHBI M yCIIOBHS JOCTaBKU NPUBECHBI B TAOIHLIE. ™ y=f(x) /
Ilena nmenoberoHa CTonMoCTh JlommoTHUTE TbHBIE \ Pl
ITocraBmuk . 3 . N
(pyOueit3a 1 M) | nocraBku (pyoieit) YCIIOBHS 7S \ /
A 2850 4800 Ve . /
IIpu 3aka3e Ha cymMmy / . \0 i” 3.C
b 2900 5800 6ompme 150 000 py6ueit / -5 \\\ 1.1 / X
JlocTaBKa 6eCILIaTHO N ! /
3 !
B 2380 3300 [Ipu 3akaze 6omee 80 M 3NN
JlocTaBKa OecIuIaTHO N/
N
N
\\
\\‘
Haiinure IUIOIIAb TpEyroJIbHHKA, 1em
n300paXeHHOTO Ha KJIeT4arod Oymare ¢
pasmepoM KiIeTkd 1 cM X 1 cM (CM. PUCYHOK). OcHoBaHHEM psIMOI MIPU3MBI ABIIACTCS
OTBeT JaiiTe B KBaJpaTHBIX CAaHTUMETPAX.

MPSIMOYTOJILHBIA TPEYroJibHUK ¢ Kareramu 10 m 7.

4 .
BokoBele pebpa paBHel —. Haiiqure o6bem
V4

/ qUWJIMHApaA, OITMCAHHOI'O0 OKOJIO ITOH MIPU3MBI.

Jnst omHOTO M3 MpeNIpHATHH-MOHOIIONMCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
NPOAYKUHMIO ¢ (EAMHHUII B MECSIT) OT ee IeHbI p (ThIC. py0. 3amaercs GopMyIon:
q=160-10p . Onpenenure MaKCHMaNBHBII yPOBEHb IEHB! p (B THIC. py0.), IpH

KOTOpPOM 3Ha4Y€HHE BHIPYUKH TIPEIIIPHATHS 32 MECSIL ¥ =¢ - P COCTABUT HE MEHEE
. I
Haiizute 3Hauenue BoIpaKenns 3° 083 550 TEIC. PYO.

Haiingute HammeHbmiee 3HaueHue GyHKuuu y=4x—-4tgx+17 Ha oTpeske

=

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI’IPDBZ.HHE He JonmycKaercst
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W3 myHkTa A B MyHKT B, paccTOSHHE MEXIy KOTOPHIMH 60 KM, OXHOBPEMEHHO

BBIEXAJIH AaBTOMOOMIIMCT M BEJIOCHUIIEIUCT. M3BECTHO, YTO 3a 4aCc aBTOMOOMIIMCT
npoe3kaer Ha 100 kM Oosbmre, yeMm Benocunenuct. Omnpenenure CKOPOCTh
BEJIOCUIIENCTA, €CJIM U3BECTHO, YTO OH MPUOBUT B MYHKT B Ha 2,5 yaca mo3xe
apToMoOuaucTa. OTBET JaiTe B KM/4.

Yacth 2

Jlna 3anucu pewenuii u omeemos Ha 3adanus CI-C6 ucnonv3yiime OnankK
omeemog Ne 2. 3anumume cHauana Homep GbINOIHAEMOZ0 3A0AHUS, A4 3AMEM
noIHOe 000CHOGAHHOE Peulene U ONGem.

Pemmure cucremy ypaBHeHUI

y—cosx=0,

(3vcosx —1)(3y —4)=0.

B mpaBuiieHO# TpeyronbHoi mupamuae SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: 4B =73, SC=25. Haiimure yroia, o0Opa30BaHHBIA IIOCKOCTBIO
OCHOBaHHSA H IIPAMOH, IPOXOJIIel depes cepeauHsl pedep A4S u BC .

Pemure HepaBeHCTBO

—x? _ 2
logs ((3**2 —2)(3*1‘2* 4 —1))+10g5u> 1og5(32*x2 —1) .
374

2+ 4

B tpeyroneauke ABC AB=13, BC=9, CA=11. Touka D JexXuT Ha NPAMOMH
BC Tak, uro BD:DC=1:9. OKpyXHOCTH, BIIMCAaHHBIE B KaXIbli U3
TpeyronbHukoB ADC u ADB, xacatorca cropoHbl AD B Toukax E u F.
Haiinure nnuny otpeska EF .

Haiiqure Bce 3HaueHWsT @, T0PH KOKIOM W3  KOTOPBIX  (YHKIUS
2 2
f(x)=x"—|x—a”|—7x uMeeT XOTs OBl OHY TOUYKY MAaKCHMyMa.

Iepen xaxasmM u3 umcen 4, 5, ..., 8 u 11, 12, ..., 19 npousBoapHBIM 00pazomM
CTaBAT 3HAK IUIIOC WM MUHYC, [IOCJIE 9ero K KaXJ0My U3 00pa30BaBIINXCS YHCEI
HnepBoro Habopa MOPUOABISAIOT KakAoe U3 00pa30BaBIIMXCS YHUCET BTOPOTO
Habopa, a 3aTeM Bce 45 MOJYyYCHHBIX pE3yJbTaTOB CKJIAAbIBalOT. Kakyio
HauMEHbBLIYIO 110 MOJYJII0 M KaKyl0 HauOOJbLIYI0 CyMMY MOXKHO IIOJYYUTH B
utore?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 189

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom na 3adanus BI-BI2 oonicno 6vimv yenoe uwucio uiu KoHeuHas
decamuunan opoos. Omeem cnedyem 3anucamy 6 6a1ank omeemoe N 1 cnpasa
Om HOMEpA BbINOHAEMO20 3A0AHUs, HAYUHAA C nepeoili kaemouku. Kascoyio
yugpy, 3HaK MuHyYC u 3anamyl0 Ruwiume 6 OMmOEIbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHuvimu 6 onanke oopazuyamu. Eounuysl usmepenuii
nucamoy He HYHCHO.

1 x-19 1
Haiingute xopeHb ypaBHEHUs (Ej =—.

Tetrpanp crout 20 pyOneii. Kakoe HanOonbliee YUCIO TAaKAX TETPaJed MOXKHO

Oyznet kymuth Ha 550 pyOineit mocne moHmKeHus 1eHbl Ha 25%?

Ha PUCYHKE JKUPHBIMH TOYKAMHU TMOKa3aHa C€Ha aJIIOMUHUA HA MOMCHT 3aKPbITUS

OUpXKEeBBIX TOProB BO Bce paboune guu ¢ 4 mo 17 mapra 2008 roma. Ilo
TOPU30HTAIM YKAa3bIBAIOTCSI YHCIIA MECAId, MO BEPTUKAIM — I€Ha TOHHBI
amomuHus B jomnapax CIHA. JIns HarfsgHOCTH JKHpHBIE TOYKM HA PUCYHKE
COeMHeHBI uHUel. OnpenennTe Mo pUCYHKY, KAKOTO YHCia [IeHa AIIOMUHUS Ha
MOMEHT 3aKpPbITHS TOPTrOB ObljIa HAUOOJIBIIEH.

3350

3270
3190
3110/ A\
3030 A\ \
2950 2
2870

4 5 6 7 10 11 12 13 14 17
mapm 2008 e.
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B tpeyronsauke ABC yron C pasen 90°, AB =30, AC =24. Haiigute sin 4.

CrpouTensHOH (GupMe HYKHO IpHoOpecTH 78 KyOOMETpoB NEHOOETOHA Y OJJHOTO
13 TpeX MOCTaBIIMKOB. CKONBKO pyOJeH MpuAeTcs 3aIUIaTUTh 32 CaMylo JCIIeBYIO
MOKYTIKY ¢ gocTaBKoi? L[eHbI U yCIIOBHS TOCTABKH NPUBENCHEI B TA0IHIIE.

Ilena neno6eroHa CTouMOCTb JlononHuTEIbHBIC
TTocTaBmumk . 3 N
(pyGneiiza 1 m’) | noctaBku (pybaeit) yCIIOBHS
A 3050 4600
IMpm 3akaze Ha cymmy
b 3200 5600 6onpmie 150 000 pyOureit
JIOCTaBKa OecIIaTHO
B 3080 3600 Tpu 3akaze Gomnee 80 m°
JIOCTaBKa OecIIaTHO
Haiimure tuiomans TpeyroibHHKa, H300pa- 1cu
JKCHHOTO Ha KJIeT4aToi Oymare ¢ pasMepoM
KIeTkn 1 cMm x 1 cm (cMm. pucyHok). OTBeT /’
JlaiiTe B KBa/IpaTHBIX CAHTUMETPAX. /

N

. logz 11
Haiinure 3HaUEHUE BBIPAKEHUS 33Hogs 1l

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KDHI/IPOBHHHC He JonmycKaercst

Ha pucynke m3o0paxensl rpaduxk QyHKOHH y = f(X) W KacaTenbHas K 3TOMY
rpaduKy, IpoBelJeHHas B Touke c aOcuuccoi x,. Hailinure 3HaueHue

pou3BOAHON QYHKIMHU f(X) B TOUKE X, .

3

< 4R
Do

OcHoBaHHEM IpsIMOit IIPU3MBI SIBJIICTCSL

HOpPSMOYTONBHBI TPEYTONBHUK C KaTetamMu 9 u 9.

4
BokoBeie pebpa paBHel —. Haiiazute o00BeM
T

OUIMHAPA, OITMCAHHOT'O OKOJIO 3TOH TIPU3MBI.

B10 | s omHOro M3 MPEANPUSTHII-MOHOIIOIUCTOB 3aBHCUMOCTh 0O0BeMa crpoca Ha
MPOAYKIUIO ¢ (SIWHUI] B MECSII) OT €€ IIeHBI p (THIC. py0.) 3amaercss HopMyIIoi:
q=160—-10p . Onpenenure MaKCUMaJbHBIN YPOBEHb IIEHBI p (B THIC. pyO.), pH
KOTOPOM 3HAY€HHUE BBIPYYKH MPEATIPUATHS 32 MECSI] 7 =¢ - p COCTaBUT HE MEHee
550 TsIC. pyYO.

Haiimure nHanMenbliee 3Hadenne QyHKumu y=16tgx—16x—47+3 Ha oTpeske

4l
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W3 nyHkra A B myHKT B, paccTosHHe MeX1y KOTOphIMH 50 KM, OJHOBPEMEHHO

BBIEXAJIM ABTOMOOWIUCT M BEJIOCHUIIEAUCT. V3BECTHO, UTO 3a 4ac aBTOMOOWIIUCT
npoedkaer Ha 80 kM Oonbiie, 4eM BenocurequcT. Omnpenenute CKOPOCTb
BEIIOCHIIEIUCTA, €CJIH M3BECTHO, YTO OH MPUOBUT B MyHKT B Ha 2 4aca Mmo3xe
apromooOunucra. OTBeT Aaiite B KM/Y.

Yacts 2

Jna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime Onank
omeemog Ne 2. 3anuwiume cHauana Homep GbINONHAEMOZ0 3A0AHUA, 4 3AMeM
nOJIHOE 0DOCHOBAHHOE peutenue U Omeem.

Pemmre cucremy ypaBHeHUH

y+cosx=0,

(5+/cosx —1)(4y +5)=0.

B mpaBmisHO# TpeyronpHoi mupamuae SABC ¢ ocHoBanueM ABC H3BECTHBI

peopa: AB=20\3, SC=29. Haiimure yroi, oOpa30BaHHBIM IIOCKOCTHIO
OCHOBaHMs U npsimoit AM , rne M — Touka nepecedeHus Mmeauad rpanu SBC .

Pemvre HepaBeHCTBO

-x2 _ 2
log; ((7”‘2 —5)(7’x2+ t6 —1))+log572—5> logs (74’)‘2 —3) .
77 +16 -1

B tpeyronsuuke ABC AB=13, BC=2, CA=12. Touka D nexur Ha OpsIMOi
BC Tak, uwro BD:DC=1:3. OKpyXHOCTH, BIHCAaHHBbIE B KaXIbIA U3
tpeyronbHukoB ADC u ADB, kacawotcst ctopoHbl AD B Toukax E u F.
Haiingure nnmuny otpeska EF .

Haiiqure Bce 3HAueHHMsT @, T0[pPU KOKIOM H3  KOTOPBIX  (YHKIUS
f(x) =x’— | x— a’ | -5x mmeeT XOTs OBl OJJHY TOUKY MaKCHUMyMa.

Iepen kaxnmpiM u3 uucen 14, 15, ..., 20 u 4, 5, ..., 8 IPOU3BOILHBIM 00pa3OM
CTaBAT 3HAK ILTIOC MM MUHYC, [TOCJIE Yero OT KaXI0T0 U3 00pa30BaBIIUXCS YUCET
HepBOro Habopa OTHUMAIOT KaXJ10€ U3 00pa30BaBIIMXCS YHCET BTOPOro Habopa,
a 3aTeM Bce 35 MOITydeHHBIX Pe3ysbTaTOB CKIaAbIBaiOT. Kakyro HAMMEHBIIYIO 110
MOJIYJIIO ¥ KaKyH0 HaHOOJBIIYI0 CyMMY MOXKHO HOIYyYUTh B UTOTE?

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparim
KOHHPOB&HHC He JonmycKaercst
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Enunsiii rocynapcerBenHblii sx3amed no MATEMATHUKE

BapuanT Ne 190

HHcTpyKOus mo BHINOJHEHHIO PadOTHI

Ha BrImosHeHNE 3K3aMEHAMOHHOM pa0boTHl MO MaTeMaTuke paercs 4 daca
(240 mun). PaboTa cocTout u3 AByX yacteil u coaepxut 18 3amanuii.

Yacte 1 comepxut 12 3amanuii ¢ kpatkum oTtBetom (B1-B12) 6a3zoBoro
YpPOBHS IO MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorces
BBIITOJTHEHHBIMH, €CJIM SK3aMEHYEMBIH NTaJl BEPHBIH OTBET B BHE IIEJOTO YHCIA
VJTH KOHEYHOMN TECATHIHON APOOH.

Yactp 2 comepxut 6 6onee cnoxHbix 3aganuil (C1-C6) mo marepuany Kypca
MaTeMaTuku. [Ipy UX BHIIOJIHEHUH HAJO0 3alHCaTh MOJHOE PELICHUE U OTBET.

CoBeTryeM I 5KOHOMHH BPEMEHH TIPOIYCKaTh 33aJaHue, KOTOPOE HE yIaeTCs
BBINTOJIHUTH Cpa3y, W MepexXOquTh K cieayiomeMy. K BEITOTHEHUIO TIPOITYIIIEHHBIX
3aJaHUI MOXHO BEPHYTHCS, €CIIH Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!

©2010 denepanpHas ciysxba 1o Haazopy B cdepe obpasoBanus u Hayku Poccuiickoii deneparmm
KDHHPOBHHHC He JonmycKaercst

Yactes 1

Omeemom Ha 3a0anus BI-BI2 oonscno ovimb yenoe 4wucio uiu KoHeuHAs
Odecamuunasn 0pods. Omeem cnedyem 3anucamoy 6 61aHK omeemos Ne 1 cnpasa
om HOMepAa bINONHAEMO20 3A0aHUs, HAYUHAA C nepeoll knemouku. Kascoyio
uugpy, 3HAK MUHYC U 3ANAMYI0 RUWMUmME 6 OMOeNbHOIU Klemouke &
coomeemcmeun ¢ npueedeHHvimu 6 draunke oopasuyamu. Eounuyvl uzmepenuii
nucamp He HYMHCHO.

Terpans crout 40 py6ueil. Kakoe HanbonbIee 4MCIO TaKUX TETpajed MOXKHO
Oynet kynuth Ha 450 pyOieit mocne noHmwkeHus neHs! Ha 10%?

Ha pucyHKe >XHpHBIMH TOYKAaMH IIOKa3aHa I[CHA OJIOBA HA MOMEHT 3aKpBITHS
OUpXKEeBBIX TOProB Bo Bce paboume mHu ¢ 7 mo 20 centsOps 2007 roma. Ilo
TOPU30HTANIM yKa3bIBAIOTCS YMCIIA MECSIa, [0 BEPTUKAIM — LIeHa TOHHEI 0J0Ba B
qommapax CIHOA. J{ng HarmasiqHOCTH >KHPHBIE TOYKM HA PUCYHKE COEAMHEHBI
nuHUeHd. OnpenenuTe MO PUCYHKY, KAaKOrO 4YHCIAa II€Ha OJI0Ba HAa MOMEHT
3aKpBITUSI TOProB ObLIa HAaMOOJbILEH.

15400

15200

15000 // A
14800\ [
14600
14400
14200

/7 10 11 12 13 14 17 18 19 20
cenmaabps 2007 2.

4—x
1
Haiigure KOpPEHb YpaBHCHUA (Ej =27.
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B tpeyronsauke ABC yron C pasen 90°, 4B =30, AC =24. Haiigute sin 4. Ha pucynke m3o0paxkensl rpapuk QyHKIHH y = f(x) W KacareibHas K 3TOMY
rpaduKy, TpoBeIeHHass B TOuke C aOCHUCCOM X, .

Haiinute 3HaueHue
Hpou3BOAHON GyHKIMHU f(X) B TOUKE X;.

CrpoutensHoit pupme Hy)HO TTproOpecTr 50 KyOOMETPOB CTPOUTEIHHOTO Opyca

\ YA
Y OJJHOTO M3 TpeX IOCTaBIMUKOB. CKOJIBKO pyOJIeH MprUAeTCs 3aIIaTUTh 33 CaMylo \ \
JICIIEBYI0 IOKYNKY C A0CTaBKOM? IleHBl M yClIOBHMSI JOCTaBKM IIPUBEAEHBI B \
TabmmIe. \
Ilena 6pyca Croumocthb JlononHuTENEHBIE \ 4
[HocTaBmuk . 3 N )
(pyOuneii 3a 1 M) | moctaBku (pyOuieh) YCIIOBHSI \ —
A 4100 10700 \
IIpu 3aka3e Ha cymmy y=flx) 1+ \ 4
B 4500 8700 Gombme 150 000 py6reit L\
JiocTaBKa OecIuIaTHO —10 - Xy \ X
[Ipu 3aka3e Ha cymMMy A\
B 4200 8700 oomerre 200 000 pyOieit
JIOCTaBKa OecIIaTHO
T
A
\
Haiigure IJIOINAIb TpEyrOJIbHUKA,
n300paXEHHOTO0 Ha KJIeT4aTtod Oymare c 1ceMm
pa3mepoM KIeTKH 1 cM X 1 ¢M (CM. pUCYHOK).
OTBeT JaiiTe B KBaAPATHBIX CAHTUMETPAX. \\ OcHOBaHHEM psAMOH NPHU3MBI SBJISIETCS
MPSAMOYTOJIbHBIA TPEYTOJILHUK C KareTamMu 2 u 2.
/ BokoBele pebOpa paBHEI & Haifmure o0nem
Ve T
v UTHH/PA, OTIUCAHHOTO OKOJIO 3TOU TIPH3MEL.

B10 | [ns ogHOTO M3 MPEINpPHUATHI-MOHOIIOJIMCTOB 3aBUCHMOCTh O00BeMa cIIpoca Ha

MPOAYKIUIO ¢ (€IWHUI B MECSII) OT €€ LIeHBl p (THIC. py0. 3amaercst GOpMyIOun:
HaiiiiTe 3HauCHME BHPAKCHMS 33+logs 7 q=160—10p . Onpenenure MaKCHMaIBHBIH yPOBEHb IIEHBI p (B THIC. py0.), IpH

KOTOPOM 3HAYCHHE BBIPYYKH MPEANPHSTHI 32 MECSII ¥ = ¢ - p COCTABUT HE MCHEE
550 ThIC. pYO.

© 2010 denepanbHas cayxba o Hag3opy B chepe 0bpasoBans 1 Haykn Poccuiickoit deneparmn
KOHI’IPDBZ.HHE He JonmycKaercst
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Haiinure nanmmenbpmee 3HadeHne O¢yHknuu y=10tgx—10x+7 Ha oTpe3ke

o

Motopnas noaka B 11:00 Beinuia U3 myHkTa 4 B MyHKT B, pacnojio)KeHHBIH B

15 kM ot A. IIpo6bB B myrKTe B 1 wac 15 MHHYT, 0AKa OTNPaBUIIaCh Ha3am H
BepHyJach B myHKT 4 B 16:00 Toro sxe aua. Onpenenure (B KM/9) COOCTBECHHYIO
CKOPOCTB JIOJIKH, €CITH U3BECTHO, YTO CKOPOCTh TEUEHHS PEKH paBHA 3 KM/4.

Yactb 2

Hna 3anucu pewenuit u omeemoe na 3adanus CI-C6 ucnonv3yiime 61ank
omeemog Ne 2. 3anuwiume cuauana HOMep 6LINOIHAEMOZ0 3A0AHUA, A 3ameMm
RnOJIHOE 0DOCHOBAHHOE peuenue u omeem.

Pemmre cucremy ypaBHeHUH

y+sinx=0,

(3v/sinx —1)(5y —3)=0.

B npasuibHOl TpeyronbHoW nupamuzne SABC ¢ ocHoBaHueM ABC U3BECTHBI

pebpa: AB=123, SC=13. Haiigure yron, o0Opa30BaHHBIH IIOCKOCTHIO
OCHOBaHHUA U nipsiMor AM , tne M — touka nepecedeHus meauad rpanu SBC .

Pemvre HepaBeHCTBO
2
2 2 - 2 2
logs ((7_)C —6)(7‘* +16 —1))+log572—6> log;s (7 2 —5)
7—)( +16 _1

B tpeyronsauke ABC AB=9, BC=4, CA=6. Touka D nexwut Ha npsmoi BC
Tak, yTo BD:DC=3:4. OKpy>KHOCTH, BIIUCAHHBIC B KAXJbII U3 TPEYTrOJIHHUKOB
ADC un ADB, xacatorca ctopoHsl AD B Toukax E wu F. Haligute nmuHy
oTpeska EF.

Haiiqure Bce 3HAueHHMsT @, T0pPH KOKIOM H3  KOTOPBIX  (YHKIUS
f (x)=x2— | x — a’ | — 9x mmMeeT OoJee IBYX TOUEK IKCTpEMyMa.

Iepen xaxapiM u3 wucen 11, 12, ..., 19 u 6, 7, ..., 10 Ipou3BOIBHBIM 00pa3oM
CTaBSIT 3HAK ILTIOC WM MHHYC, TTOCJIEC YeT0 OT KaXKJI0TO U3 00pPa30BaBIIMXCS YHCEI
MEPBOTO HabOpa OTHUMAIOT KaXJI0¢ U3 00pa30BaBIIMXCS YKCET BTOPOro Hadopa,
a 3aTeM Bce 45 TONYyYEeHHBIX Pe3yJIbTaTOB CKJIAABIBAIOT. Kakyio HAaMMEHBIIYIO 110
MOJTYJTIO M KaKyI0 HAaHOOJBIIYI0 CYMMY MOYHO TIOJYYHTh B HTOTE?
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