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Eanubiii rocygapersennsiii sxiamen no MATEMATHKE

HHCprK‘HHﬂ HO BbBIHOJIHCHHIO paﬁOTbl

Ha prmionHeHHe 5K3aMEHAUMOHHOH pafoTel IO MaTeMaTHKe HaéTed
3 gaca 35 MuHYT (233 MuHYT). PafoTa COCTOHT M3 JIBYX YacTel, BETIOUYAFOTIHX
B cebd 20 3amanui.

Yacte 1 comepxuT 14 3amamuii ¢ kparkum oTeetoM (B1-Bl4) Gazomoro
YPOBHSA II0 MaTepHaly Kypca MareMaTHEH. OTBETOM ABIMETCH LEI0e YHCIO MIH
KOHEUHAad JeCITHYHA IPOoQE.

Yacts 2 comepxuT 6 Gonee cmoxkHbIX zamaHui (C1-C6) mo marepuamy
Kypca MaTeMaTHKH. [IpH HX BHINIONHEHHHM Halo0 3alHcaTh IIONHOe pellleHHe H
OTBeT.

Bce Gnanky ET'3 sanonHsroTCA SPKUMH YEPHBIMY YepHIIAMH. JonyckaeTcs
HCIIONB30BaHHE eNeBo, KalliUISpHOH HIIH [1epEeBOH pYUKH.

Ilpu BLIMOMHEeHHH 3afaHMi BBl MokeTe IONb30BaThCA YePHOBHKOM.
OfparmaeM Ballle BHHMaHHe, YTO 3allHCH B UepPHOBHKE He SYIyT yUHTHIBATbCS TIPH
OLCHUBAHWH pabOThL

CoBeTyeM BEIIONHATE 380aHHA B TOM IIODSOKE, B KOTOPOM OHH JaHBL g
SKOHOMUH BPEeMEHH HPOIlyCKaHTe 3alldHHe, KOTOpoe He YAaéTos BEIIOIHUTE CPasy,
H TepexoJHTe K clemylolleMy. EcTH Iocle BEINOMHeHHA Bcell paboTol y Bac
ocTaHeTcd BpeMs, BEI cMOKeTe BepHYThCA K IIPOIYIEHHBIM 3aTaHHIM.

Bamiel, nmonyyeHHele BamH 38 BBIIOIHGHHBIG 3alaHH4, CYMMHDPYRTCH
[TocrapafiTech BBRIIOIHHTE Kak MOMKHO OoJblIe sanaHuil u Habpare HaHOOIbIIEeE
KOJHYeCTBO 0asIoB.

Kenaem ycoexa!

© 2013 degepanbHan cnyxba no Hagsopy B ccepe obpasoBaHWA U Haykt Poccuidckon degepanuu
KonupoBaHue He AonycKaeTCcA

Yacre 1

Omeemom Ha 3a0anua BI-Bi4 domdcio doime Heloe HHCI0 HAH KOHEUHAR
decrmudnan Opode. OQmsem ciedyem 3anucame 6 DAanK omeemos M 1 cHpasa
QM HOMEPA BLINOJAHAEMNOZ0 3A0GRUR, HAYURAA ¢ HEP8oll Kaemourku. Kaxcoyrwo
quppy, 3HAK MUHYC U 3AAAMYI0  HUudiume 6 omoelbHoll  Kiemoiuke
8 coomeemcteut ¢ Hpugeoénnovn ¢ daarike oopasyaviu. Edunuyot uimepennii
HUCAME HE HYNHCHO.

[Maxer mMonoka cToHT 40 pybmeil. TleHcHOHepaM MarasHH JemTaeT CKHIKY 15%.
CKolmbko py©nelt 3allmaTHT MeHCHOHSD 3a ITaKeT MOIOKa?

O1BeT:

Ha pucyHKe HKHMPHBIMH TOUKaMH IIOK&3aHa LleHA TOHHBI HHKEIS HA MOMEHT
3aKPBITHA OHpPAEBBIX TOPTOB BO Bee pabowne mHH ¢ ¢ 1o 20 mag 2009 roga. Tlo
TOPH30HTAIH YKa3bIBalOTCA YHCNa MecHIla, II0 BePTHKAI — IleHa TOHHBI HHKEIS B
Jomwmapax CIIA. Jind HarimgmiHOCTH AHMPHBIE TOUYKH Ha PHCYHKE COSOHHEHEL
nuaued. Onpenenure 10 PHCYHKY pasHOCTh MexIy HaHOombinell H HaHMeHbIIeH
LeHOH HHKeId Ha MOMEHT 3aKpEITHS TOPI'OB B YKA3aHHBIA HepHOZ (B JOJUlapax
CIITA 3a TOHHY ).
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[Mmomane mapamnenorpammMa ABCD pasua 3. Touka H — H,
cepeHHa cToponel AL . Hafimmre mnomant tpanenun AHCE .
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B rabmirie mauel TaprbBl Ha yeIyTH Tpéx dhupM Takcl. [Ipenmonaraercs moesmka
ImHTenpHOCTEI0 70 MHHYT. Hy®kHO BRIOparh $HpMY, B KOTOpoH 3aka3 Oyaer
CTOHTE JlelleBNe Beero. CROMBKO pybael 6yaeT cTOMTh 5TOT 3aKas?

[IpomoIAHTEIBHOCTE H CTOMMOCTE 1 MHHYTHI CBEPX
Oupma [Tomaya o o
CTOMMOCTE MHHUMAIBEH OH IPOAOILKH TS IIEBHOCTH
TAKCH MEIITHHEL N N
Toe3OKH MHHHMATbHOH Moe3aKu

A 300 py6. Her 14 py®6.

B BecmraTtHo 15 mmH. — 225 pyo. 17 py0.

B 120 py6. 20 muH. — 350 pyb. 16 py®6.

*Ecmi IIO0E3AKa ITpOOOINKAaeTCd MCHBIIC YKA3@MHOIO BpEMCHH, OHa OILNIaYHBacTCd
110 CTOHMOCTH MHHHMAJIBH 0f ITOC3OKH.

OTBeT:

Haiimite KopeHb ypaBHeHHT 14+ 5x =7,

Haiimite Taurenc yria 408, uzo0pamEéHHOro Ha KileTdaTol Gymare.
p— B —

el ]

Haiimte 4cos 20, ecnd sina=—0,5.

Y
Ha prcyixe n3o6paxén rpadux y=F(x) \ i i
OmHOH M3 IepBOODPAsHEIX HEKOTOPOH \ N y=F(x)_|
dymxumn  f(x), ompemenmémmoii  Ha | 1 ™
uHTepBane (—8;7). IToNbsysck PHCYHKOM, \ / \\
ONpEieHTe  KOIHYeCTBO pereHuit “1f 1
ypapuenus f(x)=0 naorpeske [-5,5]. =S =71 [=41=-3 NJOVA2| 4 |6 \
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JuameTp ocHOBaWMA KOHyca paBeH 40, a mmiHa obpasyromei — 25.

B10

B11

B12

B13

HaitauTe BEICOTY KOHYyCA.

OTBeT:

B cuyqaiiHom skcmepuMeHTe §pocaiT IBe WrpalbHBIe KOCTH (Kybuka). Hafimure
BEpOATHOCTH TOTO, YTO B CYMMe BEINameT 7 OuKOoB. PesylbTaT OKpPYIIHIE 0
COTBIX.

OTBeT:
S
B mpaBumbHOM  YeTkIpéxyrompHOH mHpamume SABCD ¢
ocHopauueM ABCD Gokopoe pebpo SC pasHo 37, cropoHa
OCHOBaHH4 paBHa 35\/5 . Hadiyrite 06BEM THpaMUIBL. >
A B

3aBHCHMOCTE  TeMIlepalypel (B Ipagycax KelbBHHA) OT BpeMeHH I
HarpeBarelbHOTO 2IeMeHTa HeKOTOpore IpHbopa IoNydeHa SKCIepHMeHTaNbHO:

T:T0+bf+m‘2, rae ¢ — Bpemsa B MHHyTax, 7, =1450 K, a=-30 K/ 2,
b =180 K/mmua. MzpectHo, uTO IpH TemIlepalype Harpesarens cbeime 1600 K

npubop MoXKeT HCIOPTHTBCH, IMOTOMY €ro HYAHO OTKIIOUHTh. Uepes CKONBKO
MHHYT IocHe Hayana pafoThl HyKHO OTKIFOUHTD IpHOOp?

O1BeT:

[TepBhIi cIUTaB COAEPHHUT 5% Mead, BTopoit — 13% memu. Macca BTOpOTO CIIapa
foNbIle Macchl IIePBOTO Ha 9 KT. FI3 3THX ABYX CILIABOB IOIYUMIH TPeTHH cIlnaB,
copepxarmui 11% wmems. Haitmite Maccy TpeThero cmimapa. OTBeT MdaiiTe B
KHJIOT pamMMax.

HalimuTe HanMeHbITee 3HadYeHHe (GYHKIHH ¥ = e’ 2" 18 ma otpeske [— 2;1].

He zadydome nepernecmu éce omeemst 6 0aank omeemos M 1. |
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Tacts 2

Ana zanucu pewtenuii u oméemos na 3aoanuna CI-C6 ucnoasiyiime daani
omeemos N 2. Janumiume cHavara Homep svinoansemoze 3adanun (C1, C2 u
m 0.), a3amem HOAHOE COOCHOBAHHOE PEHICHIE U OEEHL

a) Permite ypapHeHHE 2cos x= \Esin[%[ + x] .

0) Halimzure BCe KODHH 3TOrO YPaBHGHHS, NPUHAUICHKAIIHE IIPOMEKYTKY

[3—7[;375]
2

Jama npaBHIbHAad YeThIpéXyrompHad mHpaMuaa MABCD, Bce pébpa OCHOBaHHA
KoTopoHl paBHEL 6. Yroi Mexny npsmemu DM u AL, I — cepenuna pebpa MB,
paser 60°. HafimuTe BEICOTY HAMHOH MHpaMUIbL.

Permute CHCTEMY HEPaBEHCTB!

x2+|x|

2 -stL

|x—ﬂ£2%i+2jx

Ha oxpyxHoctH pamiyca 3 ¢ LeHTpOM B BepllHHEe OCTpore yria A
NpSAMOYTOIIBHOTO TpeyronbHuka ABC Bsgra touka P . MseectHo, yro AC =3,
BC =8, a tpeyrompHukH APC W APB papHoBemHMkH. HalHTe paccTosHHE OT
TOYKH P 70 npsmoi BC, eclii H3BECTHO, YTO OHO GombIie 2.

Hafw;ﬁ're BCEe 3HaYCHHA llapaMeTpa , IIPH KaXJoM H3 KOTOPBIX HEPABCHCTBO

b
x" —x—2a
——————1{< 2 uMeeT eTHHCTBEHHOE PellleHHe Ha OTPesKe [1; 3] .
x—4a
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Bee nemple yricna ot 1 10 13 BEMHCATH B pAA TaK, YTO KAXKI0€ YHCIIO, HAYKHHAA CO
BTOPOTO ABIAETCH JEIMHTEIeM CyMMEI BCeX IMPeNbIAyITHX HCeT.
@) MOJKeT Jf Ha ITOCISHHEM MECTS CTOATE YHCIO 57
6) KaKue yucIa MoryT OBITh Ha IIOCTIeHeM MecTe?
B) KaKHe 4yHclia MOryT ObITh Ha TpeThbeM MecTe?
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Eanubiii rocygapersennsiii sxiamen no MATEMATHKE

HHCprK‘HHﬂ HO BbBIHOJIHCHHIO paﬁOTbl

Ha prmomieHHe 5K3aMEHAUMOHHOH pafoTel IO MaTeMaTHKe HaéTed
3 gaca 35 MuHYT (233 MuHYT). PafoTa COCTOHT M3 JIBYX YacTel, BETIOUYAFOTIHX
B cebd 20 3amanui.

Yacte 1 comepxuT 14 3amamuii ¢ kparkum oTeetoM (B1-Bl4) Gazomoro
YPOBHSA II0 MaTepHaly Kypca MareMaTHEH. OTBeTOM ABIMETCH LEI0e YHCIO MIIL
KOHEUHAad JeCITHYHA IPOoQE.

Yacts 2 comepxuT 6 Gonee cmoxkHbIX zamaHui (C1-C6) mo marepuamy
Kypca MaTeMaTHKH. [IpH HX BHINIONHEHHHM HaIO0 3alHcaTh IIOMHOe pellleHHe H
OTBeT.

Bce Gnanku ET'3 sanomisto e SpKUMH YEPHBIMY YepHIIaMH. JJonyckaeTcs
HCIIOJIE30BAHHE TeIICBOH, KAllMIUMPHOHR M1 IIepbeB ol PyUKH.

Ilpu BLIMOMISHHH 3afaHMi BBl MokeTe IONb30BaThCA YePHOBHKOM.
OfparmaeM Ballle BHHMaHHe, YTO 3allHCH B UepPHOBHKE He SYIyT yUHTHIBATbCS TIPH
OLCHUBAHWH pabOThL

CoBeTyeM BEIIOUATE 380aHHA B TOM IIODSOKE, B KOTODOM OHH JaHBL M
SKOHOMHUH BPEeMEHH HPOIlyCKaHTe 3alldHHe, KOTOpoe He YAAéTes BEIIONHUTE CPasy,
H TepexoMHTe K clemylolleMy. Ecim mocie BEIIOMIeHHA Beell paboTol y Bac
ocTaHeTcd BpeMs, BEI cMOKeTe BepHYThCA K IIPOIYIEHHBIM 3aTaHHIM.

Bamiel, nmonyyeHHele BamH 38 BBIIOIMEHHBIG 3alaHHY, CYMMHPYRTCH
[TocrapafiTech BBRIIOIHHTE Kak MOMKHO OoJblIe sanaHuil u Habpare HaHOOIbIIEeE
KOMIYeCTBO HaoB.

Kenaem ycoexa!

© 2013 degepanbHan cnyxba no Hagsopy B ccepe obpasoBaHWA U Haykt Poccuidckon degepanuu
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Yacte 1

Omeemomt Ha 3aoarua BI-Bi4 donxcro Ouime yeiloe HUCIo WIH KOHEYHAR
decrmudnan Opode. OQmsem ciedyem 3anucame 6 DAanK omeemos M 1 cHpasa
om HOMepa SLINOIRAEMOZ0 3A0ARUA, HAYUNAA C Hepeoil Kilemouku. Kaxcdylo
quppy, 3HAK MUHYC U 3AAAMYI0  HUudiume 6 omoelbHoll  Kiemoiuke
8 coomeemcteut ¢ Hpugeoénnovn ¢ daarike oopasyaviu. Edunuyot uimepennii
HUCAIME HE HYNHCHO.

[TaBen HBaHOBMY KYIMI aMepHKaHCKHH aBTOMOOHIbL, CIHHIAOMETP KOTOpPOTQ
TIOKAa3bIBAET CKOPOCTh B MUIIAX B Yac. AMepHKaHcKad MHIA papHa 1609 M. Kakora
CKOPOCTb aBTOMOUHILI B KHIOMETPAX B Yac, eCIIl CIIMAOMETp II0KaskBaeT 39 MUIb
B 4ac? OTBET OKPYIJLITE JI0 LEeIoro YHCIIA.

Ilpn paborte domapuka Oarapeiika NMOCTENEHHO paspaixaeTcs W HaNpIKeHHe B
oNeKTpHYecKod  Henu  QoHapHKa

namaer. Ha pHeyHke mnokasama L8
38BHCHMOCTE HAPSTKESHHS B IIETH OT i’j
BpeMenn paborsl ¢oHapuka. Ha

TOPH30HTAIBEHOH oOCcH oTMedaeTcs 13 Pt
BpeMd paloThl (hOHAPHKA B 4acax, HA (g
BEPTHKIEHOH OCH — HalPIKCHHE B 0,6
BombTax. OmpememiTe MO PHUCYHKY, 0.4

Kakoe HampakeHwe Oymer B 1emm 02

uepes 15 uacop paBorsl donapuxa. *° 0 5 10 15
OTtper nafTe B BOJIbTAX.
C
B rtpeyromemmke 4ABC EF  — cpemuad miHHA.  [Imomann F
TpeyrompHuka BEF papaa 4. Haligute Tiomans TpeyrombHHKA
ABC.
A F B
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Yrobbl cBA3aTh CBHTEP, X03fHKe HYKHO 900 TrpaMMOB INMEPCTH CHHETO I[BETA.
Mo¥HO KYITHTE CHHIOI TpSKy 10 TeHe 70 pybnei za 100T, a MOXKHO KyIHTB
HeOKpareHHyo TpSky o Here 60 pySneii 3a 100 T # okpacHTh eé. ONHH TaKeTHK
kpacks ctouT 40 pyOneii u paccumtan Ha okpacky 3001 npsoxu. Kaxol Bapuaut
HOKYIIKH Jellieple? B oTBeT HamMIIMTe, CKOJBKO pyGiled OyneT CTOMTBR 3Ta
TIOKYTIKA.

OTBeT:

Haii e KopeHnb ypasHenus 14+ 5x = 7.

Ha oxpyxuoctH otMedeHwpl Toukd A, B u C. Jyra

okpyxHocTH  AC, He comepmamag Touky I, %
cocrapmaer 200°. Jlyra okpyxHoctH BC, He

cofepxamad Touky A, coctapmsger 80°. HalimiTe

pruucanHb yron ACEB . OtBer nafite B rpagycax.

OTBeET: . B

Halimite 3Hauenne Bolpaxerud log, 7-log.4.

OTBeT:

Ha pucynke nzobpaxén rpapux yHKmH y = f ,(x) — TPOM3BOIMON (PYHKIHH

f(x), onpenenéHHOl Ha HWHTepBale (—3;8). Hafimire Touky MHHMMYyMa

bynxuuu f (x)
PUNINEL,. ||
| y=/x
\ TN
\ / |
1
3 o[ 1 3
P4
OTBeET:
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D c,
B npsmoyromeroM napamienenunene 4BCDA B ,CD, '
H3BECTHBl JUMHEL pébep: AB =21, AD =20, A4, =23. 4, . B,
Hafimite mmomags CedeHHS, MPOXOMAINEro  uepes :. ..........
BepmHHEL 4, 4 u C. ',"D C
4 B

B10

B11

B12

B13

B chyyaiiHOoM sKcTepuMeHTe §pocaloT ABe WTpanbHBIe KocTH (KyOHka). Haiimmute
BepOATHOCTE TOTO, YTO B CYMME BEINafeT 7 OUKOB. PesylbraT OKpPYITIHTE [0
COTBIX.

OTBeT:
S
B mpapumbHOH  4eThIpéxyrompHOH mHpammae S4BCD ¢
ocHopauueM ABCD ©Gokopoe pebpo SC pasuo 37, cropoHa
OCHOBAMHS paBHa 35-./5 . HalimuTe oGbEM MHpaMHIBI.
A B

Jdng  onpeneneHus >beKTHBHOH TeMIepaTypbl 3BE30  HCIOIB3YIOT —3aKOH
Credana—BoneliMana, coTTacHO KOTOPOMY MOITHOCTh M3mMydeHHS F (B BaTTax)
HarpeToro Tella IpsAMO IPOIOPIHOHANbHA IINIOIAIH ero IOBePXHOCTH H
YeTBEPTOH CTeTeHH TeMIepaTypel: P = oST?, tie o =5,7-10"% — mocroswmas,
IIIOMAE TOBEPXHOCTH S H3MepgeTcs B KBaIpaTHEIX MeTpax, a TeMmepatypa I’ —

B TI'pagycax KemsprHa. HSBGCTHO, HTO HEKOTOpad 3Be3da HMeeT ILIoIalb

1 212
IIOBEPXHOCTH S:E-IO M°, a H3my4YaeMad e MOIMHOocTh I pabHa

4,104-10% Br. OrnpenenHTe TeMilepatypy 3ToH sesnrl. JaiiTe 0TBET B Ipagycax
Kemppuna.

(O TBeT:

[TepBEIH cTaB COMEPEUT 3% Mead, BTopoil — 14% menu. Macca BToporo crinasa
SoTbIe MacchH MepBore Ha 7 KT. M3 3THX IBYX CIIIaBOB MOMYYHIH TpeTuit cmas,
comepxamuii 10% wmemu. Hafimute maccy tpertbero cimasa. OTseT gaiite B
KHJIOTPaMMax.

Haiinmre HauMeHbIIee SHaYeHHEe QYHKIHH VY = e’ 8" +9 mna otpeske [0;2].

He zabypdeme nepenecmu gce omsemosi 8 a1ank omsemos M 1. |
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Yacre 2

Ana zanucu pewtenuii u omeemos na 3adanun CI-C6 ucnoaviyiime O0aank
omeemos N 2. Janumiume chauana Homep svinoanaemozo 3adanun (C1, C2 u
m 0.), a3amem HOAHOE 0BOCHOBAHHOE PEHIEHIE U OIMBEML

a) Permiite ypapHeHHe V2 cos? x=sin (% + x] .

0) Halimure BCe KODHH 3TOI0 YPaBHCHHS, IPHHALICKAIIHE IIDOMEKYTKY

[7E;72n}.
2

Jlama TpaBHIbHAd YeThIpEXyToNbHad MHpaMuaa MABCLY, Bee pédpa OCHOBaHHSA
KOTOpOH paBHEBI Sﬁ . Yron mexny npaMmeivu DM w AL, I — cepemuna pebpa MB,

paBeH o, Tme tgo= JE . HaHHTe BEICOTY NAMHOM THPAMHTHL.

Permute CHCTEMY HEPaBEHCTB!

2
24x +|lx| _3—2|.r| Sl,

|22 -1 <1827 + 5x.

Ha oxpymuoctH panguyca 5 ¢ LeHTpoM B Bepimmu#e C  paBHOOSAPEHHOIO
TpeyrombHuka ABC Bzdra Touka . HMspectHo, uto cosC=f%, AB=16, a
5

TpeyrombHuk APC u BPC pasHope/mku. Halinute paccrosHue 0T TO4YKH P 10
paMoii 4B, ecITH H3BeCTHO, YTO OHO BombIme 3,5,

Hafw;ﬁ're BCC 3HaYCHHA IlapaMeTpa @, IIPH KaXkA0M H3 KOTOPBIX HEPABCHCTBO

2
x" +x—2a .
—————— 1| < 2 He HMeeT pellleHHH Ha HHTEpBae (1; 2).
x+a
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Bee nemnle yiicma ot 1 mo 37 BoIIHcAM B P TaK, YTO KAKIOE YHCIIO, HAYHHAL CO
BTOPOTO ABIASTCH JIeTHTETEM CYMMEI BCeX MIPENBIIYITHX YHCe.
a) MOJKeT JIH Ha IMOCISTHEM MECTE CTOSTH YHCIIO 57
0) KaKme 4KcIa MOryT ObITE Ha IIOCTIeIHEM MecTe?
B) KaKue yuciia MoryT OBITh Ha TpeTkeM MecTe?
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Eanubiii rocygapersennsiii sxiamen no MATEMATHKE

HHCprK‘HHﬂ HO BbBIHOJIHCHHIO paﬁOTbl

Ha prmiomMeHHe 5K3aMEHAUMOHHOH pafoThl IO MaTeMaTHKe HaéTed
3 gaca 35 MuHYT (233 MuHYT). PafoTa COCTOHT M3 JIBYX YacTel, BETIOUYAFOTIHX
B cebd 20 3amanui.

Yacte 1 comepxuT 14 3amamuii ¢ kparkum oTeetoM (B1-Bl4) Gazomoro
YPOBHSA II0 MaTepHaly Kypca MareMaTHEH. OTBeTOM ABIMETCH LEI0e YHCIO MIH
KOHEUHAad JeCITHYHA IPOoQE.

Yacts 2 comepxuT 6 Gonee cmoxkHbIX zamaHui (C1-C6) mo marepuamy
Kypca MaTeMaTHKH. [IpH HX BHINIONHEHHHM HaIO0 3alHcaTh IONMOe pellleHHe H
OTBeT.

Bce Gnanku ET'3 sanomusro e SpKUMH YEPHBIMY YepHIIaMH. JonyckaeTcs
HCIIONB30BaHHE eNeBoH, KalliUISpHOH MM [1epEeBOH PYUKH.

Ilpu BLIMOMHMeHHH 3afaHMi BBl MokeTe IONb30BaThCA YePHOBHKOM.
OfparmaeM Ballle BHHMaHHe, YTO 3allHCH B UepPHOBHKE He SYIyT yUHTHIBATbCS TIPH
OLCHUBAHWH pabOThL

CoBeTyeM BEIIONMATE 380aHHA B TOM IIODSOKE, B KOTODOM OHH OaHEL g
SKOHOMHUH BPeMEHH HPOIlyCKaHTe 3alldHHe, KOTOpoe He YAAéTes BEIIOIHUTE CPasy,
H TepexoJHTe K clemylolleMy. EcIH mocie BEIIOMHMeHHA Beell paboTol y Bac
ocTaHeTcd BpeMs, BEI cMOKeTe BepHYThCA K IIPOIYIEHHBIM 3aTaHHIM.

Bamiel, nmonyyeHHele BamH 38 BBIIOIMEHHBEIG 3alaHH4, CYMMHDPYRTCH
[TocrapafiTech BBRIIOIHHTE Kak MOMKHO OoJblIe sanaHuil u Habpare HaHOOIbIIEeE
KOJIHYeCTBO OaloB.

Kenaem ycoexa!
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Yacte 1

Omeemomt Ha 3aoarua BI-Bi4 donxcro Ouime yeiloe HUCIo WIH KOHEYHAR
decrmudnan Opode. OQmsem ciedyem 3anucame 6 DAanK omeemos M 1 cHpasa
om HOMepa SLINOIRAEMOZ0 3A0ARUA, HAYUNAA C Hepeoil Kilemouku. Kaxcdylo
quppy, 3HAK MUHYC U 3AAAMYI0  HUudiume 6 omoelbHoll  Kiemoiuke
8 coomeemcteut ¢ Hpugeoénnovn ¢ daarike oopasyaviu. Edunuyot uimepennii
HUCAIME HE HYNHCHO.

[Toezm Mockpa—H#xkerck otmpapngercs B 17:41, a mpubeipaer B 10:41 Ha
CIeYIOIMHi JeHE (BpeMs MOCKOBCKOe). CKOMBKO YacoB Moe3]] HaXOQUTCH B Iy TH?

OTBeT:

Ha pHcyHKe KHPHEIMH TOYKaMH IIOK&3aHa I[eHa .4 309
0JIOBa Ha MOMEHT 3aKpBITHS OHPKEBBIX TOPTOB 24 100
BO Bee paboure mHH ¢ 14 no 28 urong 2008 rozma. 23 900 N\
[To ropH3CHTAIM YKaseIBANOTCH WHClla Mecdua, 23 700
I10 BePTHKAIM — LeHA TOHHEL 0II0Ba B JoJulapax 2 500
CHIA. Jnd HarmggHOCTH MKHPHBIE TOYKH Ha 33 ?gg \
PHCYHKe COe/HHEHB IHHWeH. Ompefemite mo .o
PHCYHKY, KAKOI'O YHCIIA LEHA OJIOBa HA MOMEHT

3EKPBITHA TOProB ObLIA HAaHMEHBINEH 38 JaHHBIH
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HEePHOL.
C
B rpeyromphuke ABC DE — cpemuss mwHHA. [lnomamy L) X
tpeyrompauka CDE papHa 24. Hafpgure Iuomanp TpeyrolbHHKA
ABC.
A B

CeMpd H3 TPEX YENOBEK IUIAHMpYeT Hoexark M3 Mockeel B UYeGokcapel. MomHO
eXaTh I[IOE30M, 8 MOMKHO — Ha cBOoeH mammHe. BHieT Ha moesa Ha OLHOTO
yemopeka cToHT 940 pybmeli. ABTomMoOHTE pacxomyer 9 ImMTpoB OeH3HMHA
Ha 100 KHTOMETpPOB TMYTH, PACCTOSHHE TIO Tmocce pasHo 700 KM, a IeHa DeH3HHa
papHa 29 pybneii za miTp. Crompko pyOneli mpHAETCS 3ammaTHTh 3a HaHOOoTee
JeIIEBYR IOe3AKY Ha TPOHX?

OTBeT:
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Halimure KOpeHb ypaBHEHHA

4x+9 Gxt+l2

Haiimte Taurenc yria 4OB, H300paxEHHOIO Ha KIeT4aTol OyMmare.
— B —

-

HaitmTe tgo, ecmy sing = 2429 HOE (0%]

OTBeT:

Ha pucynke msoOpaxenel rpadux muddepenuupyemoii ¢yHKIHH y= f (x) H
KacaTellbHas K HeMYy B Todke ¢ abcumccod xy. Hallnure sHaueHHe NPOH3BOAHOH

byHKIHN f(x) B TOUKE X .
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OTBeT:

© 2013 degepanbHan cnyxba no Hagsopy B cthepe obpazoBaHWA U Haykn Poccuidckoid degepaumn
KonupoeaHue He AONyCKaeTCA

D G
1
B npamoyromeHoM mapamnenemunene 4BCDA B ,C D, E
H3BECTHHI JOHHBI pébep: A4AB=3, AD=4, A4 =32. 4, ! B,
Hafimite mmomags CedeHHS, MPOXOMAINEro  uepes ,', __________
Bepunbl C, C; u A. o0 C
4 B

B10

B11

B12

B13

B cpemuen u3 2000 camoBLIX HACOCOB, IMOCTYIHBINHX B IIPOJNaKY, 2 IOATEKAIOT.
Haiiire BepoITHOCTD TOTO, YTO ONHH CIYyYaiHO BEIGPANHBIH T KOHTPOIS HACOC
HE II0ATEKACT.

S

B mpapumbHOH  4eThIpéxyrompHOH mHpammae S4BCD ¢
ocHopamHeM ABCD 6Gokosoe pebpo SC paHo 17, cTopoHa

OCHOBaWHS PaBHa 15\/5. Haiimite o0bEéM THpAMHTH.
A B

Mgy OpocHIH Iof YIIOM ¢ K IUIOCKOH TOPH3OHTANBHOH ITOBEPXHOCTH SEMIIH.
) 2y, sing
Bpemsa monéra Ma4a (B ceKyHAAX) ompenendercs 1o popmyne t=———. Ilpu
KaKoM HaWMeHbIeM 3HadeHWH YTMa ¢ (B TpagycaX) BpeMs HonméTa OyaeT He
MeHBIIe 3,2 CeKYHIBL, eCIH M4 OpPOCAaOT ¢ HAYalbHOH CKOpOCTBIO vy =16 m/c?

) 2
CumraliTe, 4T0 ycKopeHHe cRobomHoro amenns g = 10 w/c”.

Sexas Ha 140 peranefl nepsblif pabouui BhIomMsaeT Ha 4 daca OwICTpee, ueM
propoif. Ckonpko peranell B 4ac penaer Bropod pabouuil, eci H3BECTHO, 4YTO
TepBhIH 3a yac fenaet Ha 4 meTam ombine?

O1BET:

Haiinure naubomnbiiee sHadeHHe (YHKIHH y:x5+20x3—65x Ha OTpe3ske

[-4.0].

He 3adydeme nepenecmu gce omeemeot 8 DAanK omsemos M 1. |
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Yacre 2

Ana zanucu pewtenuii u omeemos na 3adanun CI-C6 ucnoaviyiime O0aank
omeemos N 2. Janumiume chauana Homep svinoanaemozo 3adanun (C1, C2 u
m 0.), a3amem HOAHOE 0BOCHOBAHHOE PEHIEHIE U OIMBEML

a) Permiite ypapHeHHe 2cos’ x= ﬁsin(%f xJ .

6) HaiimiTe Bce KOPHH 3TOTO YpaBHEHH A, IPHHAIeKAITHE TPOMEKYTKY [7%;75}.

JaHa TpaBHnbHad YeTHPEXYTOMLHAT MHpaMuma MABCD, Bee pébpa OCHOBAMMA
KOTOPOH paBHB 5. YTONm Mewmy TpaMbiMi DM u AL, I — cepema pebGpa MB,

2 . .
paseH o, tga= 3 Haiimire BEICOTY MAaHHOH MHpaMHITBL.

Pertrire CHCTEMY HEPaBEeHCTB!

3[x—1)2+|x—ll .4—|x—1| =1

|2 - 4| <9x" ~13x+ 4.

Ha okpyxtocTH pamiyca 20 ¢ 1leHTpoM B BepimuHe ¢ TpeyrombHHKa 4BC BadTa
Touka P . MspectHo, uto AB =25, 4C =15, BC =20, a Tpeyronmervkn 4APC
BPC papnopemvkd. Halfmime paccTogHHe OT TOWKH P o mpaMol 48, ecmHd
H3BECTHO, YTO OHO MeHbIIE 25,

HEIL/'I,IEPITB BCE€ 3HaUeHHd TMapaMeTpa «a, IPH KadwIoM M3 KOTOPBIX HepaseHCTBO

2
x —6x+a
— 2| =1 cupaBemIHMBO NPH BCeX SHAYEHHAX X I3 OTpezKa [O; 1].
a-2x

© 2013 degepanbHan cnyxba no Hagsopy B cthepe obpazoBaHWA U Haykn Poccuidckoid degepaumn
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Bee rtenpre umcna or 1 qo 61 BeOmHCATH B PN TAK, 9TO KakIOe THCTO, HAMHHAS CO
BTOPOTO IBIIETCH AeTHTETEM CYMMBI BCEX TIPETBITYTITHX THCET.
a) MOKEeT JIH HA [OCIeIHEM MECTe CTOSTh THCIO 57
) KaKue 1HcIa MOTyT OEITE He [TOCIICIHEM MeCTe?
B) KAKHE THCIA MOIyT OBITE Ha TpeTheM MecTe?
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Eanubiii rocygapersennsiii sxiamen no MATEMATHKE

HHCprK‘HHﬂ HO BbBIHOJIHCHHIO paﬁOTbl

Ha prmomieHHe 5K3aMEHAUMOHHOH pafoTel IO MaTeMaTHKe HaéTed
3 gaca 35 MuHYT (233 MuHYT). PafoTa COCTOHT M3 JIBYX YacTel, BETIOUYAFOTIHX
B cebd 20 3amanui.

Yacte 1 comepxuT 14 3amamuii ¢ kparkum oTeetoM (B1-Bl4) Gazomoro
YPOBHSA II0 MaTepHaly Kypca MareMaTHEH. OTBeTOM ABIMETCH LEI0e YHCIO MIIL
KOHEUHAad JeCITHYHA IPOoQE.

Yacts 2 comepxuT 6 Gonee cmoxkHbIX zamaHui (C1-C6) mo marepuamy
Kypca MaTeMaTHKH. [IpH HX BHINIONHEHHHM HaIO0 3alHcaTh IIOMHOe pellleHHe H
OTBeT.

Bce Gnanku ET'3 sanomisto e SpKUMH YEPHBIMY YepHIIaMH. JJonyckaeTcs
HCIIOJIE30BAHHE TeIICBOH, KAllMIUMPHOHR M1 IIepbeB ol PyUKH.

Ilpu BLIMOMISHHH 3afaHMi BBl MokeTe IONb30BaThCA YePHOBHKOM.
OfparmaeM Ballle BHHMaHHe, YTO 3allHCH B UepPHOBHKE He SYIyT yUHTHIBATbCS TIPH
OLCHUBAHWH pabOThL

CoBeTyeM BEIIOUATE 380aHHA B TOM IIODSOKE, B KOTODOM OHH JaHBL M
SKOHOMHUH BPEeMEHH HPOIlyCKaHTe 3alldHHe, KOTOpoe He YAAéTes BEIIONHUTE CPasy,
H TepexoMHTe K clemylolleMy. Ecim mocie BEIIOMIeHHA Beell paboTol y Bac
ocTaHeTcd BpeMs, BEI cMOKeTe BepHYThCA K IIPOIYIEHHBIM 3aTaHHIM.

Bamiel, nmonyyeHHele BamH 38 BBIIOIMEHHBIG 3alaHHY, CYMMHPYRTCH
[TocrapafiTech BBRIIOIHHTE Kak MOMKHO OoJblIe sanaHuil u Habpare HaHOOIbIIEeE
KOMIYeCTBO HaoB.

Kenaem ycoexa!

© 2013 degepanbHan cnyxba no Hagsopy B ccepe obpasoBaHWA U Haykt Poccuidckon degepanuu
KonupoBaHue He AonycKaeTCcA

Yacre 1

Omeemom Ha 3a0anua BI-Bi4 domdcio doime Heloe HHCI0 HAH KOHEUHAR
decrmudnan Opode. OQmsem ciedyem 3anucame 6 DAanK omeemos M 1 cHpasa
QM HOMEPA BLINOJAHAEMNOZ0 3A0GRUR, HAYURAA ¢ HEP8oll Kaemourku. Kaxcoyrwo
quppy, 3HAK MUHYC U 3AAAMYI0  HUudiume 6 omoelbHoll  Kiemoiuke
8 coomeemcteut ¢ Hpugeoénnovn ¢ daarike oopasyaviu. Edunuyot uimepennii
HUCAME HE HYNHCHO.

Ansa npurorosneHud sbnounoro papeHbd Ha 1 Kr #0710k HyxHO 1,2 KT caxapa.
CKONbKO KHIOIPAaMMOBBIX YIIaKOBOK caxapa HYXKHO KYyIHTb, 4YTOOBEI CBAapHTh
BapeHne H3 20 KT abmoK?

Ha pHcyHKe XHPHBIMH TOYKaMH TIOKa3aHa IIeHa ONOBA HA MOMEHT 3aKpBITHA
GHpXKeBBIX TOProB BO Bee pabodre AHU ¢ 3 o 15200 I
18 centabpa 2007 rona. 15100 /TN
[lo TOpH30HTANH YKa3EBAITCS WHCIA MecAla, ii ggg
MO BEPTHKATH — T[eHa TOHHBI ONoBa B, .o
momnapax CIHIA. JInd HarIamHOCTH KHUPHBIE 14 700 I
TOYKH H& PHCOYHKE COGIHHCHEL JIIHHEH. 14 goq J—\ /
OmpegeniTe Mo PHCYHKY, KAKOTO 9HCIIA LEHa 14 500
0JI0BA Ha MOMEHT 3aKpBITHS TOPIOB ObLIA 14 400

HaHMeHbIIeH 3a JaHHbIH MepHOI.

345 6 710111213141718

D C
[Mmomane mapamtenorpamma 4BCD papua 92. Touka F — i
cepeHa cToponsl BC . Hatimre mnomanes Tpanenusd ADFB .
A B
TenepoHHAT KOMITAHK A TTPETOCTABILET HA BEIGOP TPH TapH(HBIX TTaHA.
Tapuueli n1aH AbonenTcras nata [Tnara sa 1 MuHYTY pasrosopa
P (B MGCHI[) = YTy P P
«IToBpeMeHHBIH Her 0,35 py®6.
. . 140 py6. 0.3 py6.
«KOMOHHHPOBAHHEIH 3a 350 MuH. (cBepx 350 MHH. B MecdIT)
«BesmIMHTHEIH» 200 py6. —

ABGoHeHT BBHIOpan caMbli Memépslii TapH(pHBIH MIaH HCXOAS H3 TPeIImoToKeH S,
ure oOIMag AMMTeNBHOCTh TelethOHHBIX pasToBOpOB cocrabiger 700 MHHYT B
Mecdll. Kakyro cyMMy OH JOJIKEH 3all1aTHTD 38 MECSLL, eciIl oflras JIIHTebHOCTh
pasroBOpPOB B 5TOM Mecsile peficteuTensHo Oyner papHa 700 mmHyTam? OrBer
nafite B pyGmax.

O1BeT:
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Haliym e kKopeHb ypapHenud + 2x+ 31 =9,

OTBeT:

Haltmite BOHMCaMHEII yToN, OIMparoIluiica Ha AYTY, PaBHYIO OKPYKHOCTH.

n|—

Otper gaiite B rpailycax.

OTBeT:

Haitmte 16¢cos2a, ecmH cosa=0,5.

Ha pucynke wuzobpaxén rpabux muddepentuupyemoil yHrimm y= f (x) H
OTMEYEHB! CeMb TOUeK Ha OCH abCIMHCC! Xy, X,, X3, X, X;, X5, X¥;. B CKOIBKHX

H3 5THX TOUeK IpoM3BoHas GyHKUHK f( X ) IOIoKHTebHA?

YA [
TN
x| Olx, xox, | x5 X \.1:'7 x

\¢

OTBeET:

© 2013 degepanbHan cnyxba no Hagsopy B cthepe obpazoBaHWA U Haykn Poccuidckoid degepaumn
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B npamoyromeHoM mapamnenemunene 4BCDA B ,C D,

B11

B12

B13

B14

H3BECTHBI JTMHEI pébep: 4B =15, 4D =8, 44 =21.
HaliiuTe TAOMAaAh CEUEHHSA, TPOXOMAINETO — uepes
BepmuHEL B, By u D).

B cryualfHOM 3KCHEPHMEHTE CHMMETPHUHYE MOHETY OpocaroT Asaxel. HalinuTe
BepOATHOCTH TOTO, UTO Pelllka BHIMAAeT POBHO OJIHH pas.

B IMMHIpDHYECKOM coOCyle YPOBEHb KHIKOCTH JocrHraer 64 cv. Ha kaxof
BEICOTe OyINeT HAXOIUTIbCA YPOBCGHB MHIKOCTH, €CIM €€ [epelMTb BO BTOPOH
UHIHHIPHYeCKHH cocyl, AHaMeTp KoToporo B 4 pasa Gonbllle AHaMeTpa IepBoro?
OTBeT BHIpa3sHTe B CAHTHMeTpax.

O1BET:

. -6
EMKOCTE BBICOKOBONBTHOTO KOHAeHcatopa B Tenesusope C=4.10" .
[TapanmentHo ¢ KOHAGHCATOPOM MONKINIOUEH PEe3HCTOp € COMpPOTHBIGHHEM

6
R=2.10" Om. Bo Bpems pafoThl TeNeBH30pa HaNpsSKeHHe Ha KOHIeHcaTope
U, =22 kB. Tlocle BHIKIIOYEHHS TEIEBH30DA HANDSKEHHE Ha KOHIGHCATODE

yOpIBaeT mo sHaveHwa U/ (kB) sa Bpems, olpemendgeMoe BEIpayKEHIEM
U
t:a.RClogZ?O (¢), tme w=1,7 — mnocrogunas. Ompenemite HanGoJIBIICS

BO3ZMOKHOE HalpsSKeHHe Ha KOHASHCATOPe, eClTH TMocTe BEIKMIOYEHHS TeTeBH30pa
TPOIIITO He MeHee 27,2 ceKyHabl. OTReT AaiiTe B KB (KHIOBOMBTAX).

B cocyn, conepxarmuil 10 miTpoB 24-IpOLeHTHOIO BOJHOTO PACTBOPA HEKOTOPOI O
BelllecTBa, J00ABHIM 35 JHTIpOB Bogpl. CKOIBKO IIPOLEHTOB  COCTABHT
KOHIIEHTpalH g IO TyYHBIIErocs pacTBopa’?

O1BET:

Hafinure HauGombiiee sHaueHwe ¢yHkumd y=11-In(x+4)-11x—5 Ha

OTpesKe [— 3,5;0].

O1BET:

He zabypdeme nepenecmu gce omeemosi 8 aank omsemos M 1. |
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Tacts 2

Ana zanucu pewtenuii u oméemos na 3aoanuna CI-C6 ucnoasiyiime daani
omeemos N 2. Janumiume cHavara Homep svinoansemoze 3adanun (C1, C2 u
m 0.), a3amem HOAHOE COOCHOBAHHOE PEHICHIE U OEEHL

a) Permite ypapHeHHE V2cos?x= sin[xf %] .

0) Halimzure BCe KODHH 3TOrO YPaBHGHHS, NPUHAUICHKAIIHE IIPOMEKYTKY

e

Jama npaBHIbHAad YeThIpéXyrompHad mHpaMuaa MABCD, Bce pébpa OCHOBaHHA
KoTopoll pasHEL 7. Yrol Mexny npsmeiMu DM u AL, rne L — cepenuna pebpa

MBE, papen 60°. Haitnure BBICOTY JAHHOH MTHPaMHIBL.

Permute CHCTEMY HEPaBEHCTB!

3[2x—1)2+|2x—1| g Pl <1,

|2x-2]<18x% —13x+ 2.

Ha oxpyxHocTH pagMyca 3 ¢ IIGHTPOM B BeplliHe paBHOOeIpeHHOro
TpeyrombHuka ABC B3dra Todka £ . H3msectHo, 4to AB=4C=5, BC=6, a
TpeyrombHHKH 4APB W APC parHoBemikH. HaliHTe paccToSHHE OT TOYKH P 10
npsamoii BC, eclM H3BECTHO, YTO OHO MEHBIIE 6.

Haf[,IEHTB BCE€ 3HaYEHHA IMMapaMeTpa «, TPH KaXkJOM H3 KOTOPBIX MHOKECTBOM

4x —12x+3a

3|< 2 gBIgeTcA OTPE3OK [O; 2].
3a—4x

peLIeHHH HepaBeHCTBa

© 2013 degepanbHan cnyxba no Hagsopy B ccepe obpasoBaHWA U Haykt Poccuidckon degepanuu
KonupoBaHue He AonycKaeTCcA

Bee nemple yricna ot 1 10 73 BEMHCATH B pAA, TaK, UTO KAKI0€ YHCIIO, HAYKHHAA CO
BTOPOTO ABIAETCH JEIMHTEIeM CyMMEI BCeX IMPeNbIAyITHX HCeT.
@) MOJKeT Jf Ha ITOCISHHEM MECTS CTOATE YHCIO 57
6) KaKue yucIa MoryT OBITh Ha IIOCTIeHeM MecTe?
B) KaKHe 4yHclia MOryT ObITh Ha TpeThbeM MecTe?
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Eanubiii rocygapersennsiii sxiamen no MATEMATHKE

HHCprK‘HHﬂ HO BbBIHOJIHCHHIO paﬁOTbl

Ha prmionHeHHe 5K3aMEHAUMOHHOH pafoTel IO MaTeMaTHKe HaéTed
3 gaca 35 MuHYT (233 MuHYT). PafoTa COCTOHT M3 JIBYX YacTel, BETIOUYAFOTIHX
B cebd 20 3amanui.

Yacte 1 comepxuT 14 3amamuii ¢ kparkum oTeetoM (B1-Bl4) Gazomoro
YPOBHSA II0 MaTepHaly Kypca MareMaTHEH. OTBETOM ABIMETCH LEI0e YHCIO MIH
KOHEUHAad JeCITHYHA IPOoQE.

Yacts 2 comepxuT 6 Gonee cmoxkHbIX zamaHui (C1-C6) mo marepuamy
Kypca MaTeMaTHKH. [IpH HX BHINIONHEHHHM Halo0 3alHcaTh IIONHOe pellleHHe H
OTBeT.

Bce Gnanky ET'3 sanonHsroTCA SPKUMH YEPHBIMY YepHIIAMH. JonyckaeTcs
HCIIONB30BaHHE eNeBo, KalliUISpHOH HIIH [1epEeBOH pYUKH.

Ilpu BLIMOMHEeHHH 3afaHMi BBl MokeTe IONb30BaThCA YePHOBHKOM.
OfparmaeM Ballle BHHMaHHe, YTO 3allHCH B UepPHOBHKE He SYIyT yUHTHIBATbCS TIPH
OLCHUBAHWH pabOThL

CoBeTyeM BEIIONHATE 380aHHA B TOM IIODSOKE, B KOTOPOM OHH JaHBL g
SKOHOMUH BPEeMEHH HPOIlyCKaHTe 3alldHHe, KOTOpoe He YAaéTos BEIIOIHUTE CPasy,
H Tepexo[HTe K clemylolleMy. EcTH Iocle BEINOMHeHHA Bcell paboTol y Bac
ocTaHeTcd BpeMs, BEI cMOKeTe BepHYThCA K IIPOIYIEHHBIM 3aTaHHIM.

Bamiel, nmonyyeHHele BamH 38 BBIIOIHGHHBIG 3alaHH4, CYMMHDPYRTCH
[TocrapafiTech BBRIIOIHHTE Kak MOMKHO OoJblIe sanaHuil u Habpare HaHOOIbIIEeE
KOJHYeCTBO 0asIoB.

Kenaem ycoexa!

© 2013 degepanbHan cnyxba no Hagsopy B ccepe obpasoBaHWA U Haykt Poccuidckon degepanuu
KonupoBaHue He AonycKaeTCcA

Yacre 1

Omeemom Ha 3a0anua BI-Bi4 domdcio doime Heloe HHCI0 HAH KOHEUHAR
decrmudnan Opode. OQmsem ciedyem 3anucame 6 DAanK omeemos M 1 cHpasa
QM HOMEPA BLINOJAHAEMNOZ0 3A0GRUR, HAYURAA ¢ HEP8oll Kaemourku. Kaxcoyrwo
quppy, 3HAK MUHYC U 3AAAMYI0  HUudiume 6 omoelbHoll  Kiemoiuke
8 coomeemcteut ¢ Hpugeoénnovn ¢ daarike oopasyaviu. Edunuyot uimepennii
HUCAME HE HYNHCHO.

[Toesn Mocksa—Hxerck ornpapnsercs B 17:41, a npubwieaer B 10:41 Ha
CIeYIOIMHi JeHE (BpeMs MOCKOBCKOe). CKOMBKO YacoB Moe3]] HaXOQUTCH B Iy TH?

O1BeT:

Ha pueoyHKe HHUDHBIMM TOYKaMH II0OKA3aHa LeHA cepedpa, YCTaHOBIIGHHES
Hentpobankom PO Bo eee padoune nuu B okTaOpe 2008 roma. [lo ropuzoHTam
YKa3BIBAIOTCA YHCTIA MecdIla, 110 BepTHKaMH — IleHa cepedpa B pySIax 3a rpamMm.
Jns HarmamHOCTH KHMPHBIe TOYKH Ha PHCYHKe COeIMHeHBI MHHHeH. OmpemennTte
[I0 PHCYHKY, Kakoro u4mciia ueHa cepebpa Oplla HaHMeHBbINeH 38 yKa3aHHEIH
HEePHOL.

11,0
10,5 '_'\\
10,0 =
9,5 N
9.0 un, Y
8,5
8,0 s
7.5

1 234 7 8 9101114151617 18 21 2223 24 25 28 29 30 31

[nomans mapanmemorpamMya 4BCLD papma 92. Touxka I© — i
cepeHa cToponsl BC . Hatimre mnomanes Tpanenusd ADFB .

A B
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ABTOMOGHIIBHBIH KYpHaNm oONpefendeT peHTHHT apToMOOHIeH Ha OCHOBe
mokazatenel GeszonacHocTH S, Kompopra C, GYHKIIHOHATBHOCTH F , KauyecTa ()
" muzaiina D). Kaxdpl oTHembHBIH [TOoKaszaTelbh OIEHHBAETCH II0 J-0a/UIbHOH
Imxane. Pef THHT R BBMHCHIfeTCA o dopMyTIe

I 35+2C+2F+20+D

B 50 '

B tabmine Janel OMEHKH KaXJoTo ToKasaTews g Tpéx Momeneil apToMoSHIeH.
OmpenemrTe HaHBHICHIHH peHTHHT TpeAcTaBIeHHBX B Tabmile Momenei
ABTOMOOHIIEH .

Mopens, Besonacnoets | Kompopt Dysxco- Kauecrpo | Muzaiin
aBToMOOHIE HAIbHOCTD
A 2 5 5 3 2
E 4 1 1 5 2
B 2 1 3 1 2
Haii e KopeHnb ypasHenus 14+ 5x = 7.
y . o 18717
Halimite Taurerc yrna 4OB, H300pakEéHHOTO Ha KNeT4aToH SyMare.
I
. loggl4
Hailimpite 3Ha4GHHE BRHIpAKCHHA Bs °
log 64 14 oLy

OTBeET:

Ha pucynke usobpaxén rpapux ¢yexuun y = f '(x) — IpoH3BOIMOH (YHKIHH
f(x), onpenenéHHOl Ha HWHTepBale (— 3;8). Hafimire Touky MHHMMYyMa

byHKIHN f(x)
YA

||
y=rx

v

OTBeET:

© 2013 degepanbHan cnyxba no Hagsopy B cthepe obpazoBaHWA U Haykn Poccuidckoid degepaumn
KonupoeaHue He AONyCKaeTCA

D G
1
B npsmoyromeroM napamienenunene 4BCDA B ,CD, '
H3BECTHBl JIMHEL pébep: AB =27, 4D =36, 44 =10. 4, . B,
Hafimite mmomags CedeHHS, MPOXOMAINEro  uepes :. ..........
BepmHHEL 1D, D) u B. ',"D C
4 B

B10

B11

B12

B13

B cpemmem u3 1800 camoBLIX HACOCOB, MIOCTYIHBINUX B MPOJaXy, 18 IMoATeKAaroT.
Haiiyrre BepodTHOCTD TOIO, YTO OJHH CIIY4aiHO BEIOPAHHBIH [ KOHTPOIIL HACOC
HE II0ATEKACT.

1
B cocyne, uMeromeM GOpMy KOHYCa, YPOBEHB KHAKOCTH JOCTHUTEeT 3

BBICOTEL. OOBEM &HMIKOCTH papeH 12 M. CKOTBKO MHIUTHIHTPOB
AHIKOCTH HY/KHO JOIHTE, YTOOBL IIOMOCTBI HAlOIMUTE COCYA?

3apHcHMOCTE 0OBéMa crIpoca ¢ (eAHHHI[ B MECAIl) Ha MPONYKITHIO TP eIIPHATHA-
MOHOTIOTHCTa OT IeHB p (ThIc. py6.) 3zamaéred dopMmymoii ¢=120—-10p.
BrIpyyka TpemmpHATHS 3a Mecdr] r (ThIC. py©.) BHUHCHIAeTCA TO popMyne
r( JZ ) = pq . Onpefemire HAUOOIBUIYIO LHEHY p, IIPH KOTOPOH MecquHas BRIPYUKa

r(p) cocTaBHT 320 TeIC. pyD. OTBET IPUBEIUTE B THIC. PYD.

(O TBeT:

[Tepprlii ciina comepsuT 5% Mem, Bropoii — 11% menu. Macca Broporo ciuasa
GobIle Macesl IepBoro Ha 4 KI. F3 3THX ABYX CIUIABOB IIOIy4HIH TPSTHIl CIIas,
comepxamuii 10% wmemu. Hafimute maccy tpertbero cimasa. OTseT gaiite B
KHIIOTpamMMax.

Haiinmre HauMeHbIIee SHaYeHHe QYHKIHH V= ¢’"—8¢" +9 Ha otpeske [0;2].

He zadydeme nepenecrni gce omeemusi 8 DAanK omeemaos N 1. |
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Tacts 2

Ana zanucu pewtenuii u oméemos na 3aoanuna CI-C6 ucnoasiyiime daani
omeemos N 2. Janumiume cHavara Homep svinoansemoze 3adanun (C1, C2 u
m 0.), a3amem HOAHOE COOCHOBAHHOE PEHICHIE U OEEHL

a) Perite ypapHeHHE 2008% x = \Esin[% - x] .

0) HafiiuTe Boe KOPHH 3TOT0 YPABHEHUS, IIPHHALICKAIHE IPDOMEKY TKY {—%;n} .

Jama mpaBHIbHAad YeThIpéxyrombHad mupamuaa M4BCD, Bce pépa oCHOBaHHI
KOTOpOH paBHEL 5\6. Yron mex oy npsmbiMi DAY u AL, L — cepenmnna petpa MB,

paBeH o, Thae tga= -JE HaifmiTe BEICOTY JaHH O TTHPaMH/IBL.

PemuTe CHCTEeMY HCPABCHCTB!
2
4 .
2% |1| .3 |X| <1,

|x—l|£%+2,5x.

Ha oxpyxHocTH pagMyca 3 ¢ IIGHTPOM B BeplilHe paBHOOeIpeHHOro
TpeyronsHHKa ABC Bsgra Touka P . Hseecto, uto AB=4C=5, BC=6, a
TpeyrombHUKH APB u APC papHopemkd. Haiimure paccTosHue oT ToukH P 10
npsaMoii BC, ecTH H3BECTHO, YTO OHO MeHBITe 6.

Hafw;ﬁ're BCEe 3HaYCHHA llapaMeTpa , IIPH KaXJoM H3 KOTOPBIX HEPABCHCTBO

b
x" —x—2a
——————1{< 2 uMeeT eTHHCTBEHHOE PellleHHe Ha OTPesKe [1; 3] .
x—4a

© 2013 degepanbHan cnyxba no Hagsopy B ccepe obpasoBaHWA U Haykt Poccuidckon degepanuu
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Hara apudmerHueckad mporpeccHd, B KoTopod 100 yncen. PazHocTh MpoTpeccHl

pasHa 60.

a) MoxeT M B TporpeccHd OBITH PoBHO 8 yHcen, KpaTHBIX 117

0) Kakoe HauMeHBINEe KOINHYECTBO UMCEN, KpaTHbIX 11, moxer OBITE B
IIPOTPECCHH?

B) Kaxoe HauOoNblllee KONMHYECTBO UHCEN, KpaTHBIX 11 MokeT OHITL B
IIPOrPeccHHu?
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Ennnsiii rocynapersennniii sxzamed Ho MATEMATHKE

HI{CTP)’KH]{H HO BbIHOJIHEHHIO paGOTbl

Ha pemomieHHe 5SK3aMEHAUMOHHOH paboThl II0 MaTeMaTHKE JadTcs
3 yaca 55 MuHYT (235 MuHYT). PafoTa cCOCTOMT M3 JBYX YacTel, BKIFOYAFOTIHX
B cefd 20 3amanui.

Yacts 1 comepxuT 14 zamanuii ¢ xkpatkum oTetom (B1-Bl4) Hazosoro
YPOBHS II0 MaTepHaly Kypod MaTeMaTHEH. OTBETOM SBJIETCA LEII0e UHMCIIO HILL
KOHEUHAs JeCATHIHAL JIp00k.

YacTe 2 comep&uT ¢ Gonee cmokHBIX 3amaHuii (C1-C6) mo maTtepHamy
Kypca MaTeMaTHKH. [IpM HMX BLINOMHEHHM HaIC 3allHcaTh IIOIMHNOe pelleHHe H
OTBeT.

Bcee Onanku ET'3 sanmomigrores SpKUMH YEPHBIME YepHHIAMH. J[oIlycKaeTcs
HCIIONB30BAHHE [eIIeBOH, KaUIUIMPHOH HINL IIepbeBOH PYUKH.

ITpu BLIMOMIEHHH 3afaHHi BBl MokeTe IONMB30BAThCA YEPHOBHKOM.
ObpamraeM Barre BHHMaHKHe, YTO 3allHCH B YepHOBHEe He OYAyT yUHTHIBATbCA MIPH
OLCHHBAHUH PaboThL.

CopeTyeM BELIOMIATE 384aHHY B TOM ILOPAIKE, B KOTOPOM OHH JaHel Js
SKOHOMHH BPEMEHH IIpollycKaHTe saldHue, KOTOPOoe He yAaéTes BEIIOIIHTE Cpasy,
H TepexoIuTe K cledylolleMmy. Ecmi moche BeIIoMIeHHd Beel pafornl y Bac
ocTaHeTcs Bpemd, BRI cMOXKeTe BepHYThCS K IIPOIYIIEHHBIM 38IaHHAM.

Bajuier, nmonydyeHHele Bawmu 38 BBEUIOJIEHHEIE 3aQaHH, CYMMHDYROTCSL
[Tocrapafiteck BEIIOMHHMTL Kak MOMHO (onblie sayiaHME M HaOpars HaHOOIbIICEe
KOJIT4ecTBO DarIoB.

Kenaem ycHexa!

© 2013 dbepepanbHan cny#da no Haasopy B cthepe obpazoBaHWA U Haykn Poccuidckoid degepaupnn
KonupoeaHue He AONyCKaeTCA

Hacts 1

Omeemosr Ha za0anun BI-Bl4 ooaxcio Ooime genoe YHC10 WIH KOHEURdR
decamuunan opods. Omeem ciedyem 3anucams 6 daAank omeemos XNe 1 crpasa
QM HOMEPA BLIFOJHAECHOZO 3A0aNUA, HAYUAAA ¢ Hepeoll Kiaemouxu. Kawcoywo
HuPpy, 3HAK MUHYC U 3AGRAMYI0  HUMUME 8 OMOSNbHON  KISmouKe
8 COOMEEMCMEN ¢ HPUEEOEHHLIMU 6 Daanke odpazyamu. Edunuyst uimepennit
HUCAING He HYNCHO.

[MTapen HpaHoBHY KYIIHIL aMepHKaHCKHfI aBTOM06HJ'H:, CIIHOOMETp KOTOpOI'o

IIOKAa3LIBAET CKOPOCTE B MUTIAX B 4ac. AMepHKaHcKkad MU pasHa 1609 M. Kaxkosa
CKOPOCTb aBTOMOOMIA B KHIOMeTpax B 4ac, eciI CIHMJOMeTp IoKasklBaeT 61
MHIIO B 4ac? OTBeT OKPYIIIITE O LEeloro THCla.

100

Ha rpapuxe mTokazaH mpolecc pasorpepa 0
80

IBHTATeNd IeTKOBOTO apToModHng. Ha ocu -0 N
i

abeIyee OTKIAIBIBASTCA BPpeMs B MHHYTAX,

IpolIeJIIee ¢ MOMEHTA 3allyCKa IBHTATelld, sg
Ha OCH OPIHHAT — TeMIIepaTypa OBHTATENE B 49 /|
rpanycax llembcud. Ompenennte mo rpadHKy, 30
IO CKOILKHX TpamycoB llembcHs warpemes 20 7

JBHTATENH 3a TTepRble 2 MHHYTEL 10
0

0123456789101

Hafimire Tmaomanb Tpameis, H3o0pakenHod Ha '3; _
PHCYHEE. i |
| |
O1BET: . ! R :..
ol 123 10x

ABTOMOOHIBHBIH KypHan onpenender peHTHHr aproMoOmHIIe Ha OCHOBe
mokazatenel SezomacHocTH S, KompopTa C, GYHKIHOHATBHOCTH F , KadecTea
H JHzabdHa . KamiblH OTOeNbHBIH IIOKaszaTelb OLEHHBaeTcd 10 3-0allibHOoH
mKame. PeHTHHT R BEIYHMCIAETCA TO hopMyme
R 3S+2C+2F + 20+ D
B 50 '

B rabnuue gaHbl OIEHKH KOO IIOKazarels and Tpéx moneneil apromobuieH.
OmpenemiTe HaHBBICITHE peHTHHT TpencTaBNeHHBIX B TabmHie Momenei
aBTOMOOHIIEH.

Moxeus BeszomacHocTh | KombopT Pymrictpo- Kavectpo | Juzaitn
8B TOMOOILISL HAaTbHOCTD
A 5 4 3 5 3
b 4 2 2 1 5
B 5 4 2 4 2
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Halimure KopeHb ypasHeHHA log (x + 7) =2.

OTBeT:

B rpeyromenuke 4BC yron A paseH 56°, yriml B u C — ocTpsle, BEICOTE B
u CE nepecexarorcs B Touke O . Halimure yron 2OF . OtBer naiite B rpagycax.

A
E
D
o
B C
OTBeET:
Halimite 3HaUEHHE BBIpAKCHUS log_314 .
loggq 14

OTBeET:

Ha pucynke nzobpaxén rpapux yHKImH y = f ’(x) — TPOM3BOIMON (PYHKIHH
f(x), ompenenéHHON Ha WHTepRane (7 3;8). HafimiTe TOUKY MHHHMYMa

bYHKIIHH f(.r)

4 YA L
\ y=f')
\ /TN

o §

OTBeT:

© 2013 degepanbHan cnyxba no Hagsopy B cthepe obpazoBaHWA U Haykn Poccuidckoid degepaumn
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Dy o
B mpamoyrompHOM mapannenenumnene ABCDAB,CiD; 4N -
H3BECTHO, UTO BB, =16, 4,8, =2, A4,D; =8. Halimire : : — ‘B1
AmHHy auaroHam 4, . D: ,a“
LTI =7
& C
A B

B10

B12

B13

(O TBeT:

B cpemuem u3 2000 camoBLIX HACOCOB, IMOCTYIIHBINHX B IIPOJNaKY, 2 IOATEKAIOT.
Haiiire BepoITHOCTD TOTO, YTO ONHH CIYYaiHO BEIGPAMHBIH 7T KOHTPOIS HACOC
HE II0ATEKACT.

B IMIMHAPHYECKOM COCYIe YPOBeHb KHIKOCTH mocTHraeT 98 cM. Ha kaxoi
BBICOTE OYyIeT HAaXOMHThCH YPOBEHb KHIKOCTH, €CTH €& TepelMTh BO BTOpPOH
UHIMHIPHYECKHH cocyl, AuaMeTp KoToporo B 7 pas Golklle mHamerpa I1epBoro?
OTBeT BBIPASHTE B CAHTHMETpax.

(O TBeT:

. -6
EMKOCTE BBICOKOBONBTHOTO KOHJIeHcatopa B TeneBHzope (=3.10 " @.
[TapanmenbHo ¢ KOHAGHCATOPOM MONKINIOUEH PEe3HCTOp € COMPOTHBIGHHEM

< 1.6
R=5-10" Om. Bo Bpems paloThl TeleBH30pa HAalpsKeHHE Ha KOHJEHcarope
U, =9 kB. llocne BEIKTMOUYEGHHS TeNeBH30pa HANpSKeHHe Ha KOHZIEHCATOpe

yGelBaer go sHaveHHd U/ (kB) 3a BpeMs, ompeenseMoe BRIpaKeHHEM
U
t:uRClogzvo (c), rme w=11 — mnocrosHHad Cnpexemre HauboIbIIee

BOBMOAKHOE HAIPSKCHHE Ha KOHASHCATOPE, €CIM [IOCHE BRIKIIIOUEHHI TeIeBH30Da
Ipommno He MeHee 33 cekyra. OTBeT HaiTe B KB (KMIIOBOJIBTaX).

[TepBEIH cTaB COMEPEUT 3% Mead, BTopoii — 11% Menu. Macca BToporo crnasa
GompIlle Macchl IepBore Ha 4 KT. M3 3THX ABYX CILTapoB MOTyYHIHM TpeTHi cIinas,
comepxamuii 10% wmemu. Hafimute maccy tpertbero cimasa. OTseT gaiite B
KHJIOTPaMMax.

" 2% oo
Haiinmre HaMeHbIIee SHaYeHHe QYHKIUH V=€ ¥ 5¢" 2 mHa OTpesKe [— 2, 1].

He zabypdeme nepenecmu gce omeemosi 8 aank omsemos M 1. |




EamnHbIA rocygapcTBeHHbIA akzameH, 2013 r. MATEMATWUKA 3/3

Tacts 2

Ana zanucu pewtenuii u oméemos na 3aoanuna CI-C6 ucnoasiyiime daani
omeemos N 2. Janumiume cHavara Homep svinoansemoze 3adanun (C1, C2 u
m 0.), a3amem HOAHOE COOCHOBAHHOE PEHICHIE U OEEHL

a) Permire ypaBHeHHe 2cos” x= \Esﬁl[% + x} .

6) Halfmmre Bce KOpPHM STOrO YpaBHEHH4, NPHHAANEKANTHE IPOMEXYTKY

[3—;; 375} .

JaHa TpaBHNbHad YeTBHIPEXYTOMbHaA mipaMuna MABCD, Bce pébpa ocHoBaHIA
KOTOPOH paBHB 5. YTom Memmy TpaMbivu DM 1 AL, [ — cepemara pebpa MB,

2 . .,
paBeH o, tga= 3 HaiimiTe BRICOTY JaHHOH IMAPaMHIHI.

Permmre cricTeMy HepaBeHCTE:
2
3(2#1) +zx| _4—‘2x—1| <1,

|22 <18x% —13x+2.

Ha okpyssocn papmyca 5 ¢ menrpoM b5 BepnmHe € paBHODeIpeHHOrO

TpeyromeHuka ABC Bzgra Touka P . HMspecmo, uro cosC =——, 4B =16, a

=2

TpeyromeHHEH APC 1 BPC papHopemHkH. HalimuTe paccTodHme oT TOUkH P 1o
mpamoii 4B, ecil H2BECTHO, YTO OHO DorbIe 5,5.

HEIL/'I,IEPITB BCE€ 3HaYeHHd ImapaMeTpa «, TIPH KaikJoM 3 KOTOPBIX HEPaBEHCTBO

2
x —bx+a

5 21 <] cnpaBeaMBO IPH BeeX 3HAYEHHAX X H3 OTPE3Ka [0; 1].
a—2x

© 2013 degepanbHan cnyxba no Hagsopy B ccepe obpasoBaHWA U Haykt Poccuidckon degepanuu
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Hara apudmMerHueckad mporpeccHd, B KoTopod 100 yncen. PazHocTh MpoTpeccH

pasHa 30.

a) MoxeT i B TIporpeccdd OBITh poBHO 13 ucen, KpaTHEIX 97

0) Kaxoe HauMmeHbIee KOIMYECTBO WHCENl, KPaTHBIX 9, Moxer OBITE B
IIPOTPECCHH?

B) Kakoe HanGombIIee KOMHYECTBO YHCEIT, KPaTHBIX 9 MOkeT OBITh B IIPOTPECCHH?
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Eanubiii rocygapersennsiii sxiamen no MATEMATHKE

HHCprK‘HHﬂ HO BbBIHOJIHCHHIO paﬁOTbl

Ha prmionHeHHe 5K3aMEHAUMOHHOH pafoTel IO MaTeMaTHKe HaéTed
3 gaca 35 MuHYT (233 MuHYT). PafoTa COCTOHT M3 JIBYX YacTel, BETIOUYAFOTIHX
B cebd 20 3amanui.

Yacte 1 comepxuT 14 3amamuii ¢ kparkum oTeetoM (B1-Bl4) Gazomoro
YPOBHSA II0 MaTepHaly Kypca MareMaTHEH. OTBETOM ABIMETCH LEI0e YHCIO MIH
KOHEUHAad JeCITHYHA IPOoQE.

Yacts 2 comepxuT 6 Gonee cmoxkHbIX zamaHui (C1-C6) mo marepuamy
Kypca MaTeMaTHKH. [IpH HX BHINIONHEHHHM Halo0 3alHcaTh IIONHOe pellleHHe H
OTBeT.

Bce Gnanky ET'3 sanonHsroTCA SPKUMH YEPHBIMY YepHIIAMH. JonyckaeTcs
HCIIONB30BaHHE eNeBo, KalliUISpHOH HIIH [1epEeBOH pYUKH.

Ilpu BLIMOMHEeHHH 3afaHMi BBl MokeTe IONb30BaThCA YePHOBHKOM.
OfparmaeM Ballle BHHMaHHe, YTO 3allHCH B UepPHOBHKE He SYIyT yUHTHIBATbCS TIPH
OLCHUBAHWH pabOThL

CoBeTyeM BEIIONHATE 380aHHA B TOM IIODSOKE, B KOTOPOM OHH JaHBL g
SKOHOMUH BPEeMEHH HPOIlyCKaHTe 3alldHHe, KOTOpoe He YAaéTos BEIIOIHUTE CPasy,
H Tepexo[HTe K clemylolleMy. EcTH Iocle BEINOMHeHHA Bcell paboTol y Bac
ocTaHeTcd BpeMs, BEI cMOKeTe BepHYThCA K IIPOIYIEHHBIM 3aTaHHIM.

Bamiel, nmonyyeHHele BamH 38 BBIIOIHGHHBIG 3alaHH4, CYMMHDPYRTCH
[TocrapafiTech BBRIIOIHHTE Kak MOMKHO OoJblIe sanaHuil u Habpare HaHOOIbIIEeE
KOJHYeCTBO 0asIoB.

Kenaem ycoexa!

© 2013 degepanbHan cnyxba no Hagsopy B ccepe obpasoBaHWA U Haykt Poccuidckon degepanuu
KonupoBaHue He AonycKaeTCcA

Yacte 1

Omeemomt Ha 3aoarua BI-Bi4 donxcro Ouime yeiloe HUCIo WIH KOHEYHAR
decrmudnan Opode. OQmsem ciedyem 3anucame 6 DAanK omeemos M 1 cHpasa
om HOMepa SLINOIRAEMOZ0 3A0ARUA, HAYUNAA C Hepeoil Kilemouku. Kaxcdylo
quppy, 3HAK MUHYC U 3AAAMYI0  HUudiume 6 omoelbHoll  Kiemoiuke
8 coomeemcteut ¢ Hpugeoénnovn ¢ daarike oopasyaviu. Edunuyot uimepennii
HUCAIME HE HYNHCHO.

Tennoxon paccurtan Ha 600 maccaxupor M 20 uymeHor KoMaHipl. Kammad

criacaTelbHad TUTOTKA MOXKET BMEcTHTh 70 demorek. Kakoe HaHMeHBINee YHCTO
HOIJFOIIOK JOIIKHO OFITE Ha TEILIIOX0AC, YyTOoOHL B Cllydac H606X0,DI{MOCTI{ B HHX
MOKHO OBLIO Pa3sMECTHTE BCEX ITACCAKHPOB H BCeX YIICHOB KOMaHIbL?

OTBeT:

Ilpu paborte doHapuka Oarapeiika IOCTENCHHO paspsikacTcs H HaNpsSikeHHe B
oNeKTpHYecKod  Henu  QoHapHKa
mamaer. Ha pHoyHKe nokasana L8
38BHCHMOCTE HAPSTKESHHS B IIETH OT i’j
BpeMeHH pa60;rm tonapura. Ha 1Z2
FOPHBOHTAIBHOH OCH  OTMeddeTcs g Mt
BpeMd patoThl (POHAPHKA B Yacax, HA g
BEPTHKIEHOH OCH — HalPIKCHHE B 0,6
BombTax. OmpemenHTe MO PHUCYHKY, 04
Kakoe HampakeHwe Oymer B 1emm 02
uepes 15 uacop paBorsl donapuxa. *°
O1Ber gafTe B BONBTAX.

B Tpeyromeuuke ABC DFE — cpemmas muuuda. lnomam D F
TpeyrompHuka CDE papHa 24. HalmuTte Tnomadp TpeyroTbHHKA
ABC.
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TenedoHHad KOMIaHHA IIpeocTaBgeT Ha BEIGOp TpH TapH(pHLIX IIIaHa.

Tapuduedi nnau AorenTcKad nara [Tnara za 1 MHHYTY pasrosopa
P (B MGCSJ]_[) = YTy p P
«IToBpeMeHHBIH» Het 0,35 py®6.
. . 140 py®6. 0,3 py6.
«KomOuHupOBaNHEI > 38 350 MuHH. {cBepx 350 MHH. B MecdI)
«BesmmMuTHbLIH» 200 py®6. —

ABoHeHT BHIOpan caMbli Aenépblil TapubHBIH TMaH HCXOMd H3 TPeATTONOK eH S,
yro oblagd AMHTeNBHOCTh TeledOHHBIX pasroBOpoB cocrabiger 700 MHHYT B
Mecsl. Kakyro cyMMy OH JOIDKEH 3allIaTHTh 34 MECSL, ¢ obMmasd JIMTeIbHOCTD
pasroBOpoB B 5TOM Mecsle neficTBHTelEHO Oymer pasHa 700 muuyTaM? OTBer
naiite B pyoSIax.

OTBeT:

Halimure KopeHb ypasHeHHA log (x + 7) =2.

OTBeT:

Haiimte Taurenc yria 4OB, H300paxEHHOr0 Ha KIeT4aTol Oymare.
B —

Haiimure sHaueHue peipaxenud log, 7-log- 4.

OtpeT:

Ha pucyixe uzofpaxén rpapux y=F(x) T TY= Fix)

OnHOH M3  [epBO0OpPasHEIX  HEKOTOPOH

bymamm  f(x),  ompenenémmot  ma . 3 _(1) 315 -
uHTepsane (—7;5). ITomb3ysch PHCYHKOM, 7

OIpenermiTe KOTIYECTBO PeI e Hi 4

ypaeHenus f{x)=0 Ha orpeske [—3;2]. N /,/

© 2013 degepanbHan cnyxba no Hagsopy B cthepe obpazoBaHWA U Haykn Poccuidckoid degepaumn
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Dy o
B mpamoyrompHOM mapannenenumnene ABCDAB,CiD; 4./ -
1 -
H3BECTHO, UTO BB, =16, 4,8, =2, A4,D; =8. Halimire : = 'B1
AmHHy auaroHam 4, . j_ _/'
,4""- ------- |/
A B

B12

B13

B14

O1BET:

B cryualfHOM 3KCHEPHMEHTE CHMMETPHUHYE MOHETY OpocaroT Asaxel. HalinuTe
BepOATHOCTH TOTO, UTO Pelllka BHIMAAeT POBHO OJIHH pas.

B cocyme, HMeroIeM GopMy KOHYCa, YPOBEHE JKHAKOCTH JOCTHTaeT %

BEICOTEL. O0péM muikocTH paped 12 mul CKOIBKO MHIUDLIIMTPOB
EKHIKOCTH HY/KHO JOTHTH, YTOOHI OMHOCTBIC HAlOMUTE COCYA?

3apHcHMOCTE 00B&Ma clpoca ¢ (eQHHHI[ B MECAIl) Ha MPONYKIHIO P eANpPHATHA-
MOHOIIONHMCTA OT IleHBl p (TBIC. py0.) samadres opmymnoli ¢=120-10p.

Breipyuka npemipusatHs 3a Mecdl r (Telc. py0.) BbIUHCIseTcd IO (opmyle
#( p)= pg. Onpenemte HaUGOIBIIYIO LGHY p , IIPH KOTOPOH MeCSMHAS BEIPYUKA

r(p) cocTapuT 320 TeIC. pYD. OTBET IPHBEIUTE B THIC. PYD.

O1BET:

B cocyn, cogepsami 7 IMTPOB 15-NIPOLIEHTHOIO BOJHOIO PACTBOPA HEKOTOPOIO
BelllecTBa, J00aBHIM 8 JHMTpOB Bogpl. CKOIBKO IIPOLEHTOB  COCTABHT
KOHIIEHTpalH g IO TyYHBIIErocs pacTBopa’?

O1BET:

Haiimure HamGombiiee sHaueHwe ¢yHkumd y=11-In(x+4)-11x—5 Ha

OTpesKe [— 3,5;0].

O1BET:

He zabypdeme nepenecmu gce omeemosi 8 aank omsemos M 1. |
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Tacts 2

Ana zanucu pewtenuii u oméemos na 3aoanuna CI-C6 ucnoasiyiime daani
omeemos N 2. Janumiume cHavara Homep svinoansemoze 3adanun (C1, C2 u
m 0.), a3amem HOAHOE COOCHOBAHHOE PEHICHIE U OEEHL

a) Permire ypaBHeHHe s/Ecos2 x= sin[x - %j .

6) Halfmmre Bce KOpPHM STOrO YpaBHEHH4, NPHHAANEKANTHE NIPOMEXYTKY

5

JaHa mpaBHnbHad YeTBHIPEXYTOMbHad mipaMuna MABCD, Bce pébpa ocHoBaHIA
KOTOPOH papHBl 6. YTOm Mewny mpaMemu DM u AL, L — cepemima pebpa MB,
pasen 60°. Hatimure BEICOTY HAaHHOH IIMpaMUIbL.

Pertrire CHCTEeMY HEPaBeHCTB!

24x2+|2x| _3—2|x.| < 1,

|2x—1<18x" + 5x.

Ha oxpy®HoctH pamiyca 20 ¢ IleHTpoM B BepinuHe C TpeyroilbHHKa 48C B3fTa
touka P . MseectHo, uT0 4B =25, AC =15, BC =120, a tpeyronsHHEKH APC u
BPC papHopemiku. Hafpurte paccTosHHe oT To4kH P g0 mpsamod 4B, ecim
H3BECTHO, YTO OHO MEHBIIE 25.

Hafw;ﬁ're BCEe 3HaYCHHA llapaMeTpa , IIPH KaXJoM H3 KOTOPBIX HEPABCHCTBO

b
x" +x—2a ..
———————— 1| < 2 He HMeeT pelllcHHH Ha HHTepBase (1; 2).
x+a
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Jana apu(MeTHUECKad [MPOIPECCHS, B KOTopoH 92 umcla. PasHOCTb MPOIpPeccHH

pasHa 30.

a) MoxeT M B TIporpeccHy OBITh POBHO & YHCeN, KpaTHBIX 137

0) Kakoe HauMeHBINEe KOINHYECTBO UMCEN, KpaTHbIX 13, MoxeT OBITE B
IIPOTPECCHH?

B) Kakxoe HamGonbllee KOIMYSCTBO 4YHCEN, KpaTHRIX 13 Momer OBITH B
IIPOrPeccHHu?
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Ennnsiii rocynapersennniii sxzamed Ho MATEMATHKE

HI{CTP)’KH]{H HO BbIHOJIHEHHIO paGOTbl

Ha peIloNHeHHe 5SK3aMEHAUMOHHOH padoThl II0 MaTeMaTHKE JadTcs
3 yaca 55 MuHYT (235 MuHYT). PafoTa cCOCTOMT M3 JBYX YacTel, BKIFOYAFOTIHX
B cefd 20 3amanui.

Yacts 1 comepxuT 14 zamanuii ¢ xkpatkum oTetom (B1-Bl4) Hazosoro
YPOBHS II0 MaTepHaly Kypod MaTeMaTHEH. OTBETOM SBJIETCA LEI0e YHCIIO HIH
KOHEUHA JeCATHIHAL P00k,

YacTe 2 comep&uT ¢ Gonee cmokHBIX 3amaHuii (C1-C6) mo maTtepHamy
Kypca MaTeMaTHKH. [IpM HMX BLINONHEHHM HalC 3allHcaTh IIOIHOE pelleHHe H
OTBeT.

Bcee Onankuy ET'3 sanoimaroTes SpKUMH YEPHBIME YepHHIAMH. J[ollycKaeTcs
HCIIONB30BaHNEe I'elleBol, KallUIUIMPHOH HIIH IepheBOH PYUKH.

ITpu BLIMONMHEHMH 3afaHHi BBl MokeTe IOMB30BAaThCA YEPHOBHKOM.
ObpamraeM Barre BHHMaHKHe, YTO 3allHCH B YepHOBHKe He OYAyT yUHTHIBATbCA MPH
OLCHHBAHUH PaboThL.

CopeTyeM BELIONHATE 38JaHHY B TOM IIOPAIKE, B KOTOPOM OHH JaHel JIns
SKOHOMHH BDEMEHH IIpollycKaHTe saldHue, KOTOPOoe He yAaéTes BEIIOIHUTE Cpasy,
H TepexoIuTe K cleylolleMy. EcTH moche BRIIONMHeHHd Beel pafoTnl y Bac
ocTaHeTcs Bpemd, BRI cMOXKeTe BepHYThCS K IIPOIYIIEHHBIM 38IaHHAM.

Bajuier, nmonydyeHHele Bawmu 38 BEUIOJIHEHHEIS 3aQaHHs, CYMMHDYROTCSL
[Tocrapafiteck BEIIOMHHMTL Kak MOMHO (onblie sayiaHME M HaOpars HaHOOIbIICEe
KOJIHYecTBO DarIoB.

Kenaem ycHexa!
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Hacts 1

Omeemosr Ha za0anun BI-Bl4 ooaxcio Ooime genoe YHC10 WIH KOHEURdR
decamuynan Opode. Omsem ciedyem sanucame 8 0AanK omeemos N 1 cnpasa
QM HOMEPA BLIFOJHAECHOZO 3A0aNUA, HAYUAAA ¢ Hepeoll Kiaemouxu. Kawcoywo
HuPpy, 3HAK MUHYC U JAHAMYIe HUMIUME 6 OoMOenbHoil  KIemodie
8 COOMEEMCMEN ¢ HPUEEOEHHLIMU 6 Daanke odpazyamu. Edunuyst uimepennit
HUCAING He HYNCHO.

I

[Taxer momnoka crout 40 pybmefi. ITeHcHoHepam MarasHH nenaer CKUAKY 15%.
Cxompko pyOmedf 3anmaTHT MeHCHOHep 33 ITaKeT MoJlokKa?

O1BET:

Ha mmerpamme mokasaHa cpefHeMecdyHad TeMIlepalypa BOsAyxa (B Ipamycax
Menscus) B Xabaposeke 110 pesyibTaTaM MHOTONeTHHX Habmrogenull. Hafiaure mo
JHarpaMMe KONMHYeCTBO MecdlleB, KOTJa CcpeiHeMecsiuHad TeMIeparypa B
XabapoBcKe OTpHIlaTeIRHA.

25
20 ]

1
1

[ I

h

o

-3
-10
-15
-20

-25

O1BET:

[Mnomwane napamwtenorpamMma ABCD papra 3. Touka H — H,

ceperuHa ctoponbl AD . Hafinure nnomans tpaneuuu 4HCE .
A B




EamnHbIi rocysapcTBeHHbIA ak3ameH, 2013 r. MATEMATUKA 2/3

Jnsa Toro, utoObl CBA3ATH CBHTEp, X03dHKe Hy&HO 400 TpaMMOB InepcTaHOH
TIpSAH KpacHOro Ipera. MOKHO KYIHTh KPacHYI0 IpSKy o IieHe 60 pybiuei
3a 30 TpaMMOB, a MOKHO KYITHTh HEOKpalleHHYIO TPSKY To IeHe 50 pyGmei
3a 50 rpammoB M OKpacutk e¢. ONHH IaKeTHK Kpacku crouT 10 pyGmefl u
paccynTan Ha okpacky 200 rpammop npsxu. Kaxol BapuauT MOKYIKH Jeniepie?
B oTBeT HaNMINHKTE, CKOIbKO pyOlel GymeT CTOHTh Ta MOKYIIKA.

Haitpite KopeHb ypapHeHns ( x+ 7 )3 =216.

OTBeT:

B 1peyronmeamke A4BC yrom C  papen 38°, Ouccextpuesl AD uw BE
Tepecekarotcd B Touke O . Halante yron A0OB. OTeer gaiiTe B rpagycax.

OTBeT:

HaliuTe cosc, eClH sing =

OTpeT:

Y
Ha prcynxe uiotpaxén rpaguk y = F (x) \ i i i
OfHOH W3 TepBoO0pasHBIN HEKOTOPOH \ N\ y=F (x|
bymrmn  f(x), ompenmenémmoif  ma 'l\ \ ™
uuTepsare (—8.7). IToNb3yach PHCYHKOM, \ / \
oTpeenHTe KOTTHYECTBO pelmeHHi -1] 1
ypapHerus f(x)=0 maoTpeske [—3;5]. 8 =7 412 RNJOLA2L 4 6 \
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B npasuieHol wectHyronsHol npusme ABCDEFA B C\DEF |

B10

B13

B14

Bce pébpa KOTOpOH paBHE! 3, HAl/MMTe YTOI MEXKIY TPIMbIMH Fd
u [} F, . Oteer maiite b rpagycax.

B cpemien u3 900 camoBBIX HACOCOB, IMOCTYIHBINHX B IIPOJaKy, 27 IONTEKAIOT.
Haiiire BepoITHOCTD TOTO, YTO ONHH CIYyYaiHO BEIGPANHBIH T KOHTPOIS HACOC
He IO TeKAET.

O1BET:

B cocyne, HMeromeM GhopMy KOHYCa, YPOBEeHb KHIKOCTH JTOCTHTAeT % -

BEICOTEL. O0péM muIKocTH papeH 25 il CKOIBKO MHIUDLIMTPOB v
AHIKOCTH HY/KHO JOIHTE, YTOOBL IIOJIMOCTBI HAlOIHUTE COCYA?

. -6
EMKOCTE BBICOKOBONBTHOTO KOHAeHcatopa B Tenesusope C=4.10" .
[TapanmentHo ¢ KOHAGHCATOPOM MONKINIOUEH PEe3HCTOp € COMpPOTHBIGHHEM

5
R=2.10" Om. Bo Bpems pafoThl TeNeBH30pa HaNpsSKeHHe Ha KOHIeHcaTope
U, =22 kB. Tlocle BHIKIIOYEHHS TEIEBH30DA HANDSKEHHE Ha KOHIGHCATODE

yOpBaeT pmo sHaveHwa U/ (kB) sa Bpems, ollpemendgeMoe BEIpayKeHIEM
U
t:a.RClogzvo (¢), tme w=1,7 — mnocrogunas. Ompenemite HanGoJBIICS

BO3MOKHOE HallpskeHHe Ha KOHJIeHcaTOpe, eCli TOcTe BRIKIIOUEHH TeleBH30pa
TPOIIIO He MeHee 27,2 ceKyHabl. OTReT AaiiTe B KB (KHIOBOMHTAX).

Ha wmsroropnenne 540 neranei nepeeii paboumii satpauuBaeT Ha 12 4acos
MeHBITe, YeM BTOpoH paboumii Ha wWirotopmenHe 600 netameif. M3pecTHo, uTO
mepsbIit pabounit 3a yac memaer Ha 10 metanei Gombime, yem BTOpoil. CKOMBKO
meTanel B yac menaet mepBuId pabounii?

O1BET:

Hafiyure wauGombmee swauenwe ¢ynkuuun  y=11-In(x+4)-11x—5 Ha

OTpesKe [— 3,5;0].

O1BET:

He 3adydeme nepenecmu gce omeemest 8 DAanK omsemos N 1. |
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Hacrs 2 Hara apudmMerHueckad mporpeccHd, B KoTopod 150 yncen. PazHoCTh MpoTpeccHl
Ana zanucu pewtenuii u oméemos na 3aoanuna CI-C6 ucnoasiyiime daani papHa 33.
omeemos N 2. Janumiume cHavara Homep svinoansemoze 3adanun (C1, C2 u a) MoXeT i B IIPOrPeccHH GLITL poRio 10 dmcemn, KpaTHEIX 177
M 0.), azamem HoHoe 000CHOBAHHOE PEHLeHILe U omeem 6) Kakoe HamMeHbIee KONMYECTBO uMcell, KpaTHEIX 17, Moxer OHTH B
IIPOTPECCHH?
B) Kaxoe HauOoNmbllee KONMHYECTBO UHCEN, KpaTHBIX 17 MokeT OHITL B
IIpOrpeccHu?

a) Permire ypaBHeHHe s/Ecos2 x= sin[% + xj .

6) Halfmmre Bce KOpPHM STOrO YpaBHEHH4, NPHHAANEKANTHE NIPOMEXYTKY

[77—;;7275}.

JaHa TpaBHnbHad YeTBHIPEXYTOMbHad mipaMuna MABCD, Bce pébpa ocHoBaHIA
KOTOPOH papHBl 7. YTom Mewmy TpaMbiMu DM 1 AL, the I — cepenmta pebpa

MR, paper 60°. Halfnure BEICOTY AanHON MHAPaMHILL

Pemmnre CHCTEeMY HCPABCHCTB!

2
3[X—1) +‘1—1| _4—|1—1‘ il,

\|2x7 4| <9x% 13x+ 4

Ha oxpyxHOoCTH pamiyca 3 ¢ IeHTpOM B BeplIMHe oOCTpore yriaa A
NpAMOYTOIIBHOTO TpeyronbHuka ABC Bzgra touka P . MseectHo, yro AC =3,
BC =8, a tpeyrompHukd APC u APB papHopelMKH. Halimurte paccTosHHe OT
TOYKH P 70 npsmoi BC, eclii H3BECTHO, YTO OHO GombIie 2.

Haf[,[lllTC BCC 3HAYCHHA IlapaMeTpa «, [IPH KadxJoM H3 KOTOPbIX MHOKCCTBOM

4x* 12x+3a
3a—4x

peTeHni HepapeHCTBa 3|< 2 dBndercs OTPE30K [0; 2] .
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