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HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxut 14 3ananuit ¢ xparkum otBetom (B1-B14.) GasoBoro ypoBHS MO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 coxepxur 6 Gonee cioxHbix 3amanmii (C1-C6.) mo marepuany Kypca
MaTeMaTHKH [Ipy MX BBIMOJHEHWH HAI0 3alUCaTh MOJHOE PELIeHHEe U OTBeT.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTAaHETCSI BpeMs.

Kenaem ycnexa!
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Yacts 1

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

B1 | ®yr6onka cromna 450 pyoueii. Ilociie moBbIIeHUs IIEHBI OHA CTAJIA CTOUTD
495 pyb6ueii. Ha ckombKo mpoI1ieHTOB ObLIa OBbIIIeHA I[eHa Ha (PyTO0IKY?

OtBeT:

B2 | Ha pmarpamme mokaszaHo KommdecTBo sampocoB co ciaosom CHET,
CleIaHHBIX Ha IMOMCKOBOM caite Yandex.ru Bo Bce mecsisl ¢ mapra 2008
mo okrTsabps 2009 roma. Ilo ropmsoHTanmM yKa3bIBAIOTCA MECHIIBI, IIO
BEPTHUKAJIM — KOJIMYECTBO 3alpocoB 3a HaHubIM Mecdr. Ompemenute 1o
auarpaMme HamOOoJblllee MECAYHOE KOJHMYECTBO 3allpoCcoB CO CIOBOM
CHET B yka3aHHBII IEPHOL,.

500000 -
400000 T
300000 -
200000 ]
100000
map malt MIOn CEeH HOA AHE Map Maid uon  ced
2008 roa 2009 ron |

Orser: |

Maremaruka. 11 knacc. Bapuanr 1

B3 | Haiigure ILTOIIAh TPEyTOIbHUKA,
n300paKeHHOTO0 Ha KJIeTdaTod Oymare cC ]
o "
pasmepom rimerku 1 cm x 1 ecm. OTBer maiiTe B =i /
KBaJpPaTHBIX CAHTHUMETPAX. e
Otser:

s

:

CrpoutensHoit pupme Hy:KHO Tpuobpectr 73 Kybomerpa meHoOeToHA Y
OIHOTO M3 TPeX IMOCTABINWKOB. I[eHbI M yCIIOBUSA MOCTABKU NPUBENEHBI B
rabaume. Cronbko py6ieit mpuaercs 3alIaTUTh 3a CAMYH0 [IeIIEeBYIO
MIOKYIIKY C JOCTABKOMU?

CroumocTh
HocraBmuk| NeHOOeTOHA

CroumocTh I[OIIOJIHI/ITGJII:HI)IG

(py6. 3a 1 w3) | AOCTaBKH YCJIOBHA
A 2950 4800 py6.
IIpu 3akaze Ha cymmy
b 3000 5800 py6. 6osbire 150000 pyo.
JocTaBKa 6eCcIiaTHO
B 2980 3800 py6 IIpu sakase 6omee 75 M

IocTaBKa 0ecIuiaTHO

OtBerT:

Haiinure kopens ypaBHeHUs /53 —4x = 7.

OtBeT:

B tpeyronvauxe ABC yron C paBeH 28°, ADu BE — OHCCEKTPUCHL,
nepecekamorueci B Touke O. Haiimure yronm AOB. Oteer pnaiite B

rpajgycax.
B

OrBerT:
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~

1

B7 . g
4 Haiinure 3HaueHue BhIpasKeHus 6 ° - 36 '°.

OtrBerT:

ﬂ Ha pucynre msobpasmeHb! rpadur (QyHKIUH y=f(x) U KacaTeJIbHad K
HeMy B TO4Ke c abcruccoi x. Halinure sHaueHNe IPOU3BOAHOH (DYHKITMH

f(x) B TOUKe X

: o

.Y

OtrBeT:

B9 | B IpaBUILHOM TpeyroabHoU nupamune SABC N — cepenuna pebpa BC, S —
BepiiuHa. M3BecTtHo, uro SN =6, a miomanab OOKOBOH II0BEPXHOCTH
paBHa 72. Hatinure niauny orpeska AB.

S

OtBeT:

Maremarura. 11 knacc. Bapuanr 1 6

B10 | B copeBHOBaHHAX IO TOJKAHUIO AApa y4acTBYIOT 14 CIIOPTCMEHOB H3
I'pertun, 10 coprcmenoB u3 Pymbrauu u 8 — us Benrpuu. Ilopanox, B
KOTOPOM BBICTYIIAIOT CIOPTCMEHBI, ompeaensgerca skpebuem. Haiigure
BEPOATHOCTH TOTO, YTO CIOPTCMEH, KOTOPBIA BBICTYIIAET IIOCIEIHUM,
okraxxeTrcsa u3 Benrpuu.

OrtBer: |

Bll | O6pém mapamrenenmmena ABCDA,B,C,D, paBer 4,8. Haiinure 06BEM

TpeyroabHON nupaMunsl ADCB).
D, G

Orser: |

B12 | Msau Opocunu mopx yIyioM @ K IUIOCKOM TOPHU30HTAIBHOM ITOBEPXHOCTH
semsun. Bpems moiera Msaua (B ceKyHAax) ompenessercs II0 (popMmyIe

2vysina
t=—"—— Ilpm kakom sHadeHmu ymia o (B rpamycax) BpeMms II0JeTa

cocraBuT 2,1 CeKyHIbI, eciH MA4 OpOCAIOT C HAYAJIbHOM CKOPOCTHIO
vo=21m/c? Cuuraiite, 4T0 ycKopeHUe cBOOOIHOTO ageHus g = 10 M/Cz.

Orser: |

B13 | MoropHas jioAka mpoluia OPOTHB TedeHUWs peku 80 KM M BepHyJIach B
IyHKT OTIpPABIEHHUA, 3aTPATHB Ha OOpaTHBIM IyTh HA 3 4aca MeHbIIIe.
Haiiqure cropocTh Te4eHUdA, €CINU CKOPOCTH JOAKH B HEIIOABHIKHOHM BOJE
pasua 13 km/4. OTBeT maiiTe B KM/4.

Ortser: |
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% Haiizure Touky Makcumyma dyrximn Y = (X + 2)°x-8.

OrTser:.

Yacre 2

Jna 3anucu pewenuit u omgemos na 3adanus C1—C6ucnonviyiime 61ank omeemog Ne2.
3anuwume cnauana Homep 6bINOIHAEMO20 3A0AHUA, 4 3amMeM NOJNHOE 00OCHOGAHHOEC
peutenue u omeem.

ﬁ a) Permre ypashenne Sin2— 2/3codx~ 4sin+ 4 3cos

51t
0) Haiinure Bce KOpHU 3TOr0 ypaBHEHUS, TIPHHAIIEKAIINE TIPOMEXKYTKY |:TI; 7}

C2. | B mpasunbHoit TpeyrompHoil mupamuae SABC Ttouka S — Bepmmna. Touka M —
cepenuHa pebpa SA, Touka K — cepemwna pebpa SB Haiiaute yrom mexmy
mwiockoctasmu CMK u ABC, ecniu SC=6, AB=4

C3 | Pemmre crucTeMy

00, (4%~ 5) + log,_o( X+ }< 2
9-2B-3K¥ < 0.

C4 | IMnowans tpanetimn ABCD paBrHa 135. Jlumaronanm mepecekatroTcss B Touke O
Otpesku, coemuHstomue cepenuHy P ocHoBanus AD ¢ BepmmuHamun B u C,
MepeceKkaroTcsl ¢ IAWaroHaisMu Tpareiuu B Toukax M wu N. Haiiaute momians
Tpeyroibarka MON , eciiv 0[THO U3 OCHOBaHHA Tpamneluu BABOE OOJIbIIe JPYyroro

Cs. ITpu kakux & ypaBHEHHE |X2 - 2X- d - 2a=|x—a| - 1 umeeT poBHO TpH KOpHS?

G5

C6 | B BO3pACTalollell  MOCJIe[JOBATEIbHOCTH  HATypajbHBIX 4YMCEI  KaXKAble TpH
NocJeIoBaTelbHbIX WiieHa 00pa3yroT JIMOO0 apupMETHUECKYH0, JTU00 TreOMEeTPUUECKYHO
nporpeccuto. [TepBblil ueH nocieaoBaTelibHOCTH paBeH 1, a nocneauuii 2046
a) MOXKET JIM B MIOCJIE[OBATEIbHOCTH OBITh TPU UjieHa?

6) MOXET JIK B MOCIIE0BATENBHOCTH OBITh YEThIPE UieHa?

B) MOJKET JIM B TIOC/IEIOBATENBHOCTH OBITh MeHbITe 204641eHOB?
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HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxut 14 3ananuit ¢ xparkum otBetom (B1-B14.) GasoBoro ypoBHS MO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 coxepxur 6 Gonee cioxHbix 3amanmii (C1-C6.) mo marepuany Kypca
MaTeMaTHKH [Ipy MX BBIMOJHEHWH HAI0 3alUCaTh MOJHOE PELIeHHEe U OTBeT.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTAaHETCSI BpeMs.

Kenaem ycnexa!
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Yacrs 1 B3 | HaiiguTe momans TpeyrolbHIKA, H306pakEHHOT0 HA KIeT4aToi Gymare
¢ pasmepom kKmerkm 1 cm x 1 cm. OtBer pgaliTe B KBaApaTHBIX
CaHTHUMeTPax.

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

h“‘

B1 | ®yr6onka cromna 600 pyoieii. Ilociie moBbIIeHUs IIEHBI OHA CTAJIA CTOUTD
690 py6aeii. Ha ckonbko mporeHTOR 6bLIa ITOBBIIIIEHA IeHa Ha (PyTO0NKy?

OtBeT:

OrBerT:

B2 | Ha pmarpamme mokaszaHo KommdecTBo sampocoB co ciaosom CHET,
CleIaHHBIX Ha IMOMCKOBOM caite Yandex.ru Bo Bce mecsisl ¢ mapra 2008
mo okrTsabps 2009 roma. Ilo ropmsoHTanmM yKa3bIBAIOTCA MECHIIBI, IIO
BEPTHUKAIN — KOJHNYECTBO 3aIpPOCOB 3a MaHHBIN Mecar. Ompenenure 1o
auarpaMme, CKOJIBKO OBbLIO TAKHX MECAIeB 3a JAHHBIH [EePUOM, KOraa

65110 crenano Menee 120000 sampocos co cosom CHET'. B4 | CrpourensHoil pupMe Hy:xHO IprobpecTH 76 KyOOMETPOB IIeHOOeTOHA y
OOHOTO Hu3 TpeX IIOCTaABIIIUKOB. HGHBI U yCJIIOBUA OOCTABKHU IIPHUBEIEHEI B

rabaure. CKoabko py6iell mpuaércd 3aIlIaTUTh 34 CaMyl elIéBYIO
500000 _ MOKYIIKY C JOCTABKOM?
CroumocTs C
400000 - Mocrapmuk| TeHOGeTOHA TOUMOCTE | JlomoIHATEIHLHBIE
(py6. 3a 1 M3) JOCTABKH YCJIOBHA
A 2850 4500 py6.
300000 - IIpu 3axaze Ha cymmy
] b 2900 5500 py6. 6ospire 150000 py6.
— W IOCTaBKa 0ECIIIaTHO
- 3
200000 B 2880 3500 py6. IIpu 3akase 6onee 80 M
IocTaBKa 0ecILiaTHO
100000 D OTBeT:
0 ””D LA LI L I d L] LI LY
map man  HMIon  ceH HOA AHB MmMap Mal  Won  cew
2008 roa 200%ron |

' B5 | Haiinure kopens ypaBHenus /51 — 2x = 5.

Orser: | OrBerT:
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ﬂ B rtpeyrompuuke ABC yron C paBen 6°, ADu BE - OHCCEKTPHUCHI,
nepecekaromrecs B Touke O. Haiimure yrom A4OB. OtBer paiite B

rpazycax.
B
D

OtrBerT:

B7 2 9%‘

Haiinure 3HAYeHNe BHIPAKEHU 3 ~ -

OtBeT:

M Ha pucynrke usobOpaxkenbl rpadur (QyHEIuH y=f(x)4 KacareabHas K
HeMy B TOUKe c abciuccoii x). Halinure 3sHaueHne Ipou3BOAHON (DYHKITNN
f(x) B TOUKE X))

¥

A

OrBeT:
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M B npaBunpHo# TpeyronpHoN nupamumge SABC K — s
cepenuna pebpa BC, S— BepmmHa. M3BecTHO, 4TO
SK =10, a miomaab 60KOBOM IIOBEPXHOCTH PaBHA
60. Haiinure niuHy oTpeska AB.

A C

B

OrBeT:

B10 | B copeBHOBaHHAX II0 TOIKAHUIO AIpa YYaCTBYIOT 3 criopTcMeHa us [lanum,
5 cmoprcmenoB w3 IllBenmm, 9 cmoprcmenoB m3 Hopeermm u 3 — us
Ouanaaauu. llopamok, B  KOTOPOM  BBICTYHNAOT  CIOPTCMEHEL,
onpenendeTrca xpebmem. Haiimure BepoATHOCTH TOTO, UTO CIOPTCMEH,
KOTOPBIH BBHICTYIIAeT IIOCIENHUM, OKaxkeTcd u3 [lannu.

Otser: |

Bll | Ogsém mapamnenenumena ABCDA,B;C\D, pasern 1,5. Haiinure 006béM

TpeyroabHOU nupamMunsl AD;CB,.
D, C

Orser: |
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B12 | Mau Opocunu mox yIriioM @ K IIJIOCKOH TOPH30HTAIBHOM IIOBEPXHOCTH
semmu. Bpemsa monméra maua (B ceKyHIax) ompezenserca IO hopMyle
. 2vysina

g
OyzmeT paBHO 3 CEKyHIBI, €Cli MA4 OpOCalT C HAYAJIBLHOM CKOPOCTHIO
vy = 30 M/c? Cunraiite, 9T0 yCKOpeHHe CBOOOHOTrO IaneHus g = 10 m/c2.

Ilpu kakom 3HadeHum yria o (B rpagycax) BpeMs IIOJIETa

Ortser: |

B13 | MoropHras snoaka mpouura OPOTHB TedeHWs peku 60 KM M BepHyJIach B
MYHKT OTIPABJIEHUfA, 3aTPATUB Ha OOpPATHBIM IIyTh HA 2 Yaca MEHbIIIE.
Haiinure cCKOpPOCTh TeUEHWs, €CIH CKOPOCTH JIOAKM B HEIOIBMIKHON BOJE
pasHa 16 km/4. OTBeT maiiTe B KM/4.

OTser: |

B14 | Haiinure Touky MakcuMyMa (yHKITHE y = (x + 5)2(x -5)+09.

Otser: |

Yacte 2

Haa 3anucu pewenuii u omeemos Ha 3adanus CI1-C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHA4YAIA HOMEDP 6bINOLIHAEMOZ0
3adanus, a 3amem no.itHoe 000CHOBAHHOE peuleHue U omaeem.

C1 | a) Pemnre ypaBHenue sin2x — 2+/3 sin’x + 4cosx — 4+/3 sinx = 0.

0) HaiimuTe Bce KOpHM 3TOro ypaBHEHWs, IPUHAIJIEIKAIINE ITPOMEKYTKY

7r.
——; |

2

C2 | B mpaBunbsHoO# Tpeyronsuoii mupamuze SABC ¢ ocaoBanuem ABC, Touka
M — cepemuna pebpa SA, Toura K — cepenmua pebpa SB. Haiigure yroxa
meskny miaockoctamu CMK u ABC, eciiu SC=8, AB=6.

C3 | Pemnre cucremy

logy, ,(4x—6)+log, (Bx+1)<2,
16°—12°-2.9%<0.

Maremaruka. 11 knacc. Bapuanr 2 8

C4 | IInomans Tpaneruu ABCD pasua 810. J[uaroHau IepecekaloTcsa B TOUKe
0. Orpesku, coefuHAIOIINe cepeauny P ocHoBaHuA AD ¢ BepmuHamMu B u
C, mepecekaloTcd C AUATOHAIAMH Tparernu B Toukax M u N . Hatimure

IJIOMAb TPEyroAbHUKA MON, eciii OfHO W3 OCHOBAHUU TPAIEIIMH BIBOE
60JIBIIIE PYTOTO.

G5 Ilpu kakux a ypaBHEHHE ‘xz +2x - 3‘ —2a=|x+a|—1uMeer pPOBHO TpU
KODPH?

C6 | B Bospacraromieii mocieoBaTeIbHOCTH HATYPAIBHBIX YUCET KasKIble TPHU
[IOC/IeIOBATENbHBIX YeHa 00pasyloT Jaub0 apudMeTHYeCcKylo, JH6O
TEeOMETPUYECKYI0 Tporpeccuio. lIepBBIA ujeH IOCIe0BATENHHOCTH
paBeH 1, a mocnexuuii 2076.

a) MOJKET JIH B IOCJIEJOBATEIBHOCTH ObITh TpH YieHa?
0) MOKET JI B HIOCIEI0BATEILHOCTH OBITH YeThIpe YaeHa?
B) MOKET JIM B IIOCJIEIOBATEIHHOCTH ObITh MeHbIe 2076 wieHoB?
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HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxut 14 3ananuit ¢ xparkum otBetom (B1-B14.) GasoBoro ypoBHS MO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 coxepxur 6 Gonee cioxHbix 3amanmii (C1-C6.) mo marepuany Kypca
MaTeMaTHKH [Ipy MX BBIMOJHEHWH HAI0 3alUCaTh MOJHOE PELIeHHEe U OTBeT.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTAaHETCSI BpeMs.

Kenaem ycnexa!
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Yacrs 1 B3 | HaiiguTe momans TpeyrolbHIKA, H306pakeHHOTO HA KIeT4aToi Gymare
¢ pasmepom kKmerkm 1 cm x 1 cm. OtBer pgaliTe B KBaApaTHBIX
CaHTHUMeTPax.

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO. I //

B1 | ®yr6onka crouna 400 pyoieii. Ilociie moBbIlIeHUs ITIEHBI OHA CTAJIA CTOUTD
440 py6ueii. Ha ckombpKO mpoIieHTOB ObLIa IOBbIIIeHA I[eHa Ha (PyTO0IKy?

OtBeT:

OrBerT:

B2 | Ha pmarpamme mokaszaHo KommdecTBo sampocoB co ciaosom CHET,
CIeIaHHBIX Ha IMOKMCKOBOM caite Yandex.ru Bo Bce mecsisl ¢ mapra 2008
mo okrTsa6psr 2009 roma. Ilo ropmsoHTanmM yKa3bIBAIOTCA MECHIIBI, IIO
BEPTHKAIN — KOJWYECTBO 3AIMPOCOB 3a AaHHbIM Mmecsn. Ompexenute mo
auarpaMme, CKOJIBKO OBLIO TAKWX MECAIeB 3a JAHHBIH I[EPUOM, KOrjaa

6B1T0 cemano meree 200000 3ampocos co ciosom CHET. ﬂ Crpourensuoll pupMe Hy:KHO IpuobpecTtu 72 Kybomerpa IeHOOETOHA Y

OJHOI'0 U3 TpPeX IIOCTaBIIHUKOB. HeHBI U yCJIOBHUA OOCTaBKHU IIPHUBEAEHBI B

rabmune. Croabko py6iaedl npumeTcsa B3aIIaTUTbh 3a CaMyI0 [elIeBYIO
MOKYIIKY C JOCTaBKOM?
500000 = |
| CroumocTs
g _ Mocrapmuk| TeHOGeTOHA Croumocts | JlonosIHATEIBHBIE
! (py6- 3al M3) JOCTABKH ycCiaoBusa
: A 2950 4600 py6.
300000 IIpu 3akaze Ha cymmy
"] P b 3100 5600 py6. 6onbize 150000 py6.
. - IocTaBKa 6ecIIaTHo
i 3
200000 B 2980 3600 py6. IIpu 3akase 6omee 75 M
JocTaBKa 6eCIIaTHO
100000
[I I] OtBeTt:
map Mait  MION CeH HOA  AHB Map Maid  uMHAa  ceH
2008ron 2009 rop,

B5 | Haiinmure kopeHb ypaBHeHH: /46 — 2x = 4.

OrBerT:

OrBerT:
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ﬂ B Ttpeyronsaurke ABC yron C paBen 74°, ADu BE — OHWCCEKTPHUCHI,

ﬂ Ha pucynke nsobpaskeHnsl rpadur (QyHKIUNU y=f(x)H KacaTeabHad K
nepecekaromrecs B Touke O. Haiimure yrom A4AOB. OtBer paiite B

HeMy B TO4Ke c abcruccoi x. Halinure sHaueHNe IPOU3BOAHOH (DYHKITNH

rpaaycax. 5 f(x) B TOUKe X
y
A
D
0 E;
A E C

Orser:
B7 § 1%

Haiigure sHauenue Boipaskenus 4 - 16 °.

OteeTt:

OtBerT:
ﬂ B mnpaBunbHO# TpeyrompHOU nupamuge SABC P — S

cepenuHa pebpa 4B, S— BepminHa. M3BecTHO, UTO
SP =29, a mwiomanbk O0KOBOIM MOBEPXHOCTH paBHa 261.
Haiigure naunay orpeska BC.

B

OrBeT:




Maremaruka. 11 knacc. Bapuanr 3

B10 | B copeBHOBaHHAX II0 TOJIKAHWIO AApa YYACTBYIOT 5 CIOPTCMEHOB U3

B11

B12

B13

Uexwnn, 13 cnoprcmenoB u3 Aecrpun u 6 — u3 llleeiinapuu. [lopanox, B
KOTOPOM BBICTYIIAIOT CIOPTCMEHBI, ompeaensgerca skpebuem. Haiigure
BEPOSATHOCTH TOTO, YTO CIOPTCMEH, KOTOPBIA BBICTYIIAET IIOCIEIHIM,
oxaxxerca us llIBeitriapuu.

OTser: |

O6wvém mapamnenenunena ABCD A B,C\D,
TpeyroabHOU nupaMunsl 4D CB).
D, Ci

pasern 3. Haiigure 00BEM

’
1l

Ortser: |

Msauy 6pocunu mom yriioM @ K IUIOCKOM TOPU30HTAIBHOM ITOBEPXHOCTH
semnu. Bpems momera Maua (B ceKyHIax) ompezenserca 10 ¢opMyle
- 2vpsina

g
Oyzmer paBHO 4 CeKyHAbI, eclid MI4 6pOCcaroT ¢ HAYAIBHOH CKOPOCTHIO
vy = 20 M/c? Cunraiite, 9T0 ycKOpeHUe CBOOOSHOTO naneHus g = 10 M/c.

Ilpu kakom smaveHum ymiaa (B rpamycax) Bpems IIOJieTa

Orser: |

Motoprasa mozmka mpomna IPOTHB TeYeHHWA PeKH 72 KM M BepHyJIach B
MyHKT OTIPABJIEHUA, 3aTPATHUB Ha OOpPATHBIM IyTh HA 2 Yaca MEHbIIIE.
Haiinure CKOpPOCTh TeUEHWs, €CIU CKOPOCTH JIOAKM B HEIOJBIIKHON BOJE
pasHa 15 km/u. OTBeT maiiTe B KM/4.

Ortser: |

7

Maremarura. 11 knacc. Bapuanr 3

B14

Haiinure Touky makcumyma pyHKIHH y = (x + 4)2(x +2)-10.

OrtBer: |

Yacts 2

Hnra 3anucu pewenuii u omeemoe nHa 3adanus CI1-C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHA4YAIA HOMED 6bILNOIHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE PeuleHue U omeem.

_c1 |

_c2 |

_c3 |

_C4 |
_C5 |
€6 |

a) Pemure ypaBuenue sin2x — 2+/3 cos?x — 4sinx + 4+/3 cosx = 0.
0) Haiinure Bce KOpHM STOTO ypaBHEHWd, IPHUHAJIEKAITNAE IIPOMEKYTKY

i

B npaBunshoit TpeyronwsHoit mupamunge SABC ¢ ocHoBanueM ABC, ToOuka

M — cepenuna pebpa SA, Touka K — cepenmHa pebpa SB. Haiinure yron
mexny ninockoctamu CMK u ABC , ecau SC = 6, AB = 4.

Pemrure cucremy
log, . (4x—5)+log, s2x+1)<2,
9¥-2.6"-3-4"<0.

Ilnomane Tpamenmu ABCD pasua 135. [uaroHamu mepecekarTcs B
rouke O. Orpeskn, coeguHALIUe cepenuny P ocmoBamua AD c
BepumHaMu B u C, mepecekaroTces ¢ [UaroHaIsMHU TPANEINH B ToUkax M u
N. Ha#inure mwromans Tpeyronmbuura MON, eciu OOHO W3 OCHOBaHHUIMA
Tpamenuu BABoe 00JIbIIe APYIoro.

Ilpu rakmx a ypaBHEHHE ‘xz —2x - 3‘ —2a=|x—a|—1umMeeT pPOBHO TpHU
KOpHA?

B Bo3pacraromiei nmocieroBaTebHOCTH HATYPAIbHBIX YKCe]I KaKIble TPH
[ocIe[OBATEIbHBIX YiIeHa 00pasyloT aub0 apudMeTH4ecKyi, Jubo
TeOMEeTPHUYECKYI0 Imporpeccuio. llepBhIii 4WileH IIOCIENOBATEIHLHOCTH
paBeH 1, a mocneguuii 2046.

a) MOKET JIM B IOCIeJ0BATEILHOCTH ObITh TPH YieHa?
0) MOKET JI B IIOCIEN0BATEILHOCTH OBITH YeThIpe YieHa?
B) MOKET JIH B IIOCIe0BATEIbHOCTH ObIThL MeHbIe 2046 yaeHoB?




Paiion

Juarnoctuyeckasi padora Ne3
no MATEMATHUKE

1mapra 2012 roga

11 kiace

Bapuanr 4

T'opoa (HacesieHHBIH MYHKT).

Ixona.

Kaace

Damuus

Hms.

OT4ecTBO

Maremaruka. 11 kinacc Bapuant 4 2

HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxut 14 3ananuit ¢ xparkum otBetom (B1-B14.) GasoBoro ypoBHS MO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 coxepxur 6 Gonee cioxHbix 3amanmii (C1-C6.) mo marepuany Kypca
MaTeMaTHKH [Ipy MX BBIMOJHEHWH HAI0 3alUCaTh MOJHOE PELIeHHEe U OTBeT.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTAaHETCSI BpeMs.

Kenaem ycnexa!
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Yacrs 1 B3 | HaiiguTe momans TpeyrolbHIKA, H306pakeHHOTO HA KIeT4aToi Gymare
¢ pasmepom kKmerkm 1 cm x 1 cm. OtBer pgaliTe B KBaApaTHBIX
CaHTHUMeTPax.

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO. I //

B1 | ®yr6onka crouna 450 pyoueii. Ilociie moBbIlIeHUs IIEHBI OHA CTAJIA CTOUTD
495 pyb6ueii. Ha ckombKO mpoI1ieHTOB ObLIA IOBbINIeHA I[eHa Ha (PyTO0IKy?

OtBeT:

OrBerT:

B2 | Ha pmarpamme mokaszaHo KommdecTBo sampocoB co ciaosom CHET,
CIeIaHHBIX Ha IMOKMCKOBOM caite Yandex.ru Bo Bce mecsisl ¢ mapra 2008
mo okrTsa6psr 2009 roma. Ilo ropmsoHTanmM yKasbIBAIOTCA MECHIIBI, IIO
BEPTHUKAJIM — KOJIMYECTBO 3alpocoB 3a HaHubIM Mecdr. Ompemenute 1Mo
JuarpamMme, CKOJIBbKO ObLIO TAKMX MECAIEB 34 NAHHBIA IIEPHUOM, KOTIa
onLI0 caenano MeHee 120000 3ampocos co caosom CHET.

B4 | Crpourenbuoii pupme Hy:KHO mpuobpectu 73 Kybomerpa meHOOETOHA Y

OJTHOTO W3 TPEeX IIOCTABIIUKOB. L|eHBbI M yCIIOBHUS JOCTABKYU MPUBENEHBI B
500000 rabiauie. CKoMbKO pyOiieil NpupeTcs 3aIIaTHTh 33 CaMyH0 JelleBYI0
i MOKYIKY C JOCTABKOH?
; Crounmocts
e N Mocrapmuxk| NeHOGeTOHA Croumocts | JlonosIHATEIBHBIE
A00 0 (py6. 3a 1 M3) JOCTaBKH YCJIOBHA
o A 2950 4800 py®6.
300000 IIpu 3akaze Ha cymmy
i - b 3000 5800 py6. 6onbize 150000 py6.
- J0CTaBKa 6ecriaTHO
] - 3
200000 B 2980 3800 py6. IIpu 3akase 6omee 75 M
IocTaBKa 0ecIiaTHO
Oteert:
100000 I:l
0 [II:II] EREREREE s E
map Maii  MIN  CeH HOA  AHB Map M3 MKON - ceH
2008 o8 2009ron |

B5 | Haiingure kopens ypaBHenus /51 — 2x = 5.

OrBerT:

OrBer:
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ﬂ B Ttpeyronsaurke ABC yron C paBen 74°, ADu BE — OHWCCEKTPHUCHI,

ﬂ Ha pucynke nsobpaskeHnsl rpadur (QyHKIUNU y=f(x)H KacaTeabHad K
nepecekaromrecs B Touke O. Haiimure yrom A4AOB. OtBer paiite B

HeMy B TO4Ke c abcruccoi x. Halinure sHaueHNe IPOU3BOAHOH (DYHKITNH

rpagycax. f(x) B TOUKe X
B
Y
A
D
0
A E C
Orser:
B7 iy § o6
Haiigure sHauenwue Boipaskenus 6 - 36 .
OTtBer:
Oteert:
B9 | B IpaBUIBHOU TpeyroabHOU nupamuzne SABC P — §

cepenuHa pebpa 4B, S— Bepmmua. HMsBecTHo, 4YTO
SP =29, a miomaab 60KOBOI MOBEPXHOCTH paBHa 261.
Haiinure nmuny orpeska BC.

P
B

OtBeT:




Maremaruka. 11 knacc. Bapuanr 4

B10

B11

B12

B13

B copeBHOBaHMSIX MO TOJKAHHUIO fAApa y4acTBYIOT 14 CIOPTCMEHOB H3
I'pertun, 10 coprcmenoB u3 Pymbrauu u 8 — us Benrpuu. Ilopanox, B
KOTOPOM BBICTYIIAIOT CIOPTCMEHBI, ompeaensgerca skpebuem. Haiigure
BEPOSATHOCTH TOTO, YTO CIOPTCMEH, KOTOPBIA BBICTYIIAET IIOCIEIHIM,
okraxkeTcsa u3 Benrpuu.

OTser: |

O6wvém mapamnenenunena ABCDAB|CiD, paseu 1,5. Haiigure 06BEM
TpeyroabHOU nupaMunsl 4D CB).
D, Ci

’
1l

Ortser: |

Msauy 6pocunu mom yriioM @ K IUIOCKOM TOPU30HTAIBHOM ITOBEPXHOCTH
semnu. Bpems momera Maua (B ceKyHIax) ompezenserca 10 ¢opMyle
- 2vpsina

g
Oyzmer paBHO 4 CeKyHAbI, eclid MI4 6pOCcaroT ¢ HAYAIBHOH CKOPOCTHIO
vy = 20 M/c? Cunraiite, 9T0 ycKOpeHUe CBOOOSHOTO naneHus g = 10 M/c.

Ilpu kakom smaveHum ymiaa (B rpamycax) Bpems IIOJieTa

Orser: |

Motoprasa momka mpomna mpoTuB TedeHud pexku 80 KM M BepHyJIach B
MYHKT OTIPABJIEHUA, 3aTPATHB Ha OOpPATHBIM IyTh HA 3 Yaca MEHbIIIE.
Haiinure CKOpPOCTh TeUEHWs, €CIU CKOPOCTH JIOAKM B HEIOIBMIKHON BOJZE
pasua 13 km/u. OTBeT maiiTe B KM/4.

Ortser: |

7

Maremaruka. 11 knacc. Bapuanr 4

B14

Haiinure Touky makcumyma pyHKIHH y = (x + S)Z(x -5)+9.

OrtBer: |

Yacts 2

Hnra 3anucu pewenuii u omeemoe nHa 3adanus CI1-C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHA4YAIA HOMED 6bILNOIHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE PeuleHue U omeem.

_c1 |

_c2 |
_c3 |

_c4 |
G5 |
_Cé6 |

Cé6

a) Pemure ypaBrenue sin2x — 2+/3 sin’x + 4cosx — 4+/3 sinx = 0.

0) Haiinure BCce KOpHM 3TOTO ypaBHEHWS, TPUHAIJIEKAINE ITPOMEKYTKY

T
- |
b

2

B npasunbnoit Tpeyroasuoi nupamuge SABC ¢ ocaoBaunnem ABC, Touka
M — cepemuna pebpa SA, Toura K — cepenmua pebpa SB. Haiigure yrona
meskny mwiockocrsvmu CMK u ABC, ecnu SC=8, AB=6.
Pemure cucremy

log; ,(4x—6)+log, (Bx+1)<2,

16"—12"-2.9"<0.

IImomans Tpanenyu ABCD pasua 810. Jluaronanu repecekarTcs B TOYKE
O. Orpesku, coefuHAIOINe cepeauny P ocHoBaHuA AD ¢ BepiMHAMu B U
C, mepecekaioTCs C MATOHANAMH Tpareruu B Toukax M u N . Haiigure

maomaab TpeyroabHuka MON, ecniu OMHO W3 OCHOBAaHUM Tpallelliy BABOE
60JIBIIIE PYTOTO.

IIpu xakmx « ypaBHEHHE ‘xz +2x - 3‘ —2a = |x+a|—-1umMeer POBHO TpHU
KOpHsA?

B Bospacramwleil mocienoBaTelbHOCTH HATYPANIbHBIX YKHCe]I KaiKIble TPH
[IOC/IEIOBATENbHBIX YjieHa 00pasyloT Jaub0 apudMeTHYecKyro, JHOO
reoMeTPHYEeCKyl0 Iporpeccuio. llepBeIii wulen IocaemoBaTEIbLHOCTH
paBeH 1, a mociaenauii 2076.

a) MOKET JIX B II0CIeJ0BATEILHOCTH OBITh TPH YieHa?
6) MOKET JIH B IIOCTIEA0BATEILHOCTH OBIT YeThIpe YieHa?
B) MOXKET JIX B IIOCIEI0BATEIbHOCTH OBITH MeHbIie 2076 uieHoB?
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Maremaruka. 11 kinacc Bapuant 5 2

HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxur 14 3ananuii ¢ kpatkum orBerom (B1.-B14.) 6a3oBoro ypoBHs IO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 comepxur 6 Gonee choxabix 3amanuii (C.1-C6) mo wMarepuany Kypca
MaTeMaTHKH. [Ipu MX BBIIIOMHEHUH HAJI0 3aIlkcaTh IIOJHOE PEIeHHe U OTBET.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTaHETCsI BpeMs

Kenaem ycnexa!
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Yacts 1

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

B1 | ®yr6oaka crouna 600 pyoieii. Ilociie moBbIlIeHUs IIEHBI OHA CTAJIA CTOUTD
690 py6aeii. Ha ckonbko mporeHToR 6bLIa OBBIIIeHA IeHa Ha (PyTO0mKy?

OtBeT:

B2 | Ha pmarpamme mokaszaHo KommdecTBo sampocoB co ciaosom CHET,
CIeIaHHBIX Ha IMOKMCKOBOM caite Yandex.ru Bo Bce mecsisl ¢ mapra 2008
mo okrTsa6psr 2009 roma. Ilo ropmsoHTanmM yKa3bIBAIOTCA MECHIIBI, IIO
BEPTHUKAIN — KOJMYECTBO 3aIIPOCOB 3a MaHHBIA Mecan. Ompemenure 1o
auarpamMme, CKOJIBbKO ObLIO TAKMX MECAIEB 34 NAHHBIA IIEPHUOM, KOTIa
onL10 caenano MmeHee 200000 3ampocos co caosom CHET.

500000 -
400000 &
300000 -
200000 ]
100000 I:t
0 [I”B LI LA L L] LI L)
map Man  MKn  ceH HOA AHB Map Mal WA ceH
2008 ron 2009rop

OtrBeT:

Maremaruka. 11 knacc. Bapuaur 5

B3 | Haiigure ILTOIIAh TPEyTOIbHUKA,
n300paKeHHOTO0 Ha KJIeTdaTod Oymare cC ]
o "
pasmepom rimerku 1 cm x 1 ecm. OTBer maiiTe B =i /
KBaJpPaTHBIX CAHTHUMETPAX. e
Otser:

s

:

CrpoutensHoit upme Hy:KHO mpuobpectr 76 KyOOMETpOB IEHOOETOHA Y
OOHOTO Hu3 TpeX IIOCTABIIIUKOB. I_IeHbI U yCJIIOBUA OOCTABKHU IIPHUBEIEHBI B
rabaure. CKoabKo py6ieli mpumércs 3aIlIaTUTh 34 CaMyl IelléBYIO
MOKYIKY C JJOCTABKOH?

CronmocTs

Mocrapmuxk| NeHOGeToHA Croumocts | [lonosiHATEIbHBIE

(py6. 3a 1 m°) XOCTABKH YCJIOBHA
A 2850 4500 py6.
IIpu 3akaze Ha cymmy
b 2900 5500 py6. oospire 150000 pyo.
IocTaBKa OecIiaTHO
B 2880 3500 py6 IIpu saxase 6osee 80 M3

IoCTaBKa 0eCILIaTHO

OtBerT:

Haiinure ropens ypaBHeHUs /46 — 2x = 4.

OtBer:

B tpeyronvauxe ABC yron C paBeH 28°, ADu BE — OHCCEKTPUCHL,
nepecekamorueci B Touke O. Haiimure yronm AOB. Oteer pnaiite B

rpajgycax.
B

OrBerT:
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B7 | . $ oyt
Haiigure sHauenue BoipaskeHus 3° -9 °.

OtBeT:

M Ha pucynrxe usobpakensl rpaur (QyHKIuM y=f(x) 4 KacareabHad K
HeMy B TOUKe c abciuccoii x). Halinure sHaueHne mpous3BoAHON (DYHKITHN

f(x) B TOUuKE X))

Y

OrBeT:

Maremarura. 11 knacc. Bapuanr 5 6

ﬂ B npaBunbHO# TpeyroabHo# nupamune SABC N - cepenuna pebpa BC, S —
BepiiuHa. M3BecTtHo, uyro SN =6, a moomanab OOKOBOH II0BEPXHOCTH
paBHa 72. Haiinure niuuny orpeska AB.

S

OtBeT:

B10 | B copeBHOBaHHAX II0 TOIKAHUIO AIpa YYaCTBYIOT 3 crioprcMeHa us Jlanuw,
5 cmoprcmenoB m3 IllBenmu, 9 cmoprecmenoB u3 Hopsermwm u 3 — us
Ounnaunuu.  Ilopsagok, B KOTOPOM  BBICTYHAKT  CIIOPTCMEHHI,
ompenenaerca xpebuem. Hailinure BEpoATHOCTH TOTO, YTO CIIOPTCMEH,
KOTOPBI#A BHICTYIIAET IOCIEAHUM, OKasKeTcd us [lamnun.

Ortser: |

M O6bém mnapamnenenunena ABCDAB;C;D, pasen 3. Haiimure o006BéM

TpeyroabHou nupamMuasl 4D CB,.
D, C

OTser: |
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B12 | Mstq Opociiy TOA YIJIOM ¢ K MJIOCKOW TOPHU30HTAIBHOW MOBEPXHOCTH 3eMJIH. Bpems

2vg sina

nonera Ms4a (B cekyHmax) ompenensercs mo ¢dopmyne t = . Ilpu xakom

3HAYEHWH yria (B rpamycax) Bpems MOJeTa cocTaBuT 2,1 CeKyHIbI, €CIIH Msd OpOCAroT C
HaydalbHOU CKOPOCTEIO Vo = 21M/c ? CunTaiiTe, 4TO yCKOpeHHe CBOOOAHOTO NMaleHHUs

g = 10wm/c.

OTBer:.

B13 | MotopHas nogka mpolia NPOTUB TedeHHs pekd 60 KM U BepHynach B MYHKT
OTIpAaBJIEHUs, 3aTPATUB HA OOPATHBIM MyTh Ha 2 4aca MeHblie. Haiigure ckopocTb
TEUYEHHsI, eCII CKOPOCTh JIOJKH B HETOJBIIKHOM Boje paBHa 16 km/u. OTBer maiite B
KM/

OrtBer.

Bl4. Haiinute Touky Makcumyma GyHKUnu y = (x + 9)2(x +3)+7.

OrBer.

Yacrn 2

Jna 3anucu pewmenuii u omeemos na 3adanua C1—C6ucnonvsyiume o1ank omeemos Ne2.
3anuwiume cnauana HoMep BbINONHAEMO20 3A0AHUA, A 3ameM HOIHOE 000CHOGAHHOE
peuienue u omeem.

ﬂ a) Pemmte ypasrenue sin2x— 2/ 3codx— 4sim+ 4 3cos

. 51
6) Haiizute Bce KOPHM 9TOTO ypaBHEHHs, IPHHAJIEKALIHE TPOMEIKYTKY [Tl; 7}

C2. | B npasuneroit TpeyroneHoit mupamune SABC Touka S — Bepmmna. Touka M —
cepenrna pebpa SA, touka K — cepemuna pebpa B Haiimure yrom wmexmy
mnockoctsmMd CMK u ABC, eciu SC=6, AB=4.

C3 | Pemmre CHUCTEMY

l0g,,., (4%~ 5) + log,, o( X+ }< 2
9 -2B'-3U< 0.

Maremaruka. 11 kinacc Bapuant 5 8

C4. | Mnomans tpamemmn ABCD pasma 135 [imaromamu nepecekaiorcss B Touke O

Otpesku, coemunsiiomue cepenuny P ocnoBanmmss AD ¢ Bepumuamu B u C,
MepecekaroTess ¢ JuaroHaasMu tpamenuu B Toukax M u N. Haiigure momans
tpeyronsarka MON , eciv 0Z1HO U3 OCHOBAHUH TpPATEMH BIBOE GOJIBIIE PYTOTO

ﬂ IIpu kakux a ypaBHeHUE Ix2 - 2x-3 - 2a=|x—a - 1umeer POBHO TPH KOpPHS?

C6. | B Bospacraromeii  MOCIENOBATENBHOCTH — HATYPATBHBIX — GHCET KaXAbE  TPH
[OCIIeI0BATENbHBIX WieHa 00pasyroT JH00 apudMeTHIecKyto, JTH00 reOMeTPHIECKYIo
nporpeccuro [IepBblif WiieH mociie1oBaTeNbHOCTH paBeH 1, a nocnenunit 2046
a) MOYET JIM B [TOCIIEI0BATEIbHOCTH OBITh TPU yjeHa?

6) MOXET JIM B I10CJI€A0BATCIIbHOCTHU OBITH HeThIpe yjeHa?

B) MOJKET JI B TIOCJI€OBATEILHOCTH ObITh MeHblite 20464eH0B?
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HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxur 14 3ananuii ¢ kpatkum orBerom (B1.-B14.) 6a3oBoro ypoBHs IO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 comepxur 6 Gonee choxabix 3amanuii (C.1-C6) mo wMarepuany Kypca
MaTeMaTHKH. [Ipu MX BBIIIOMHEHUH HAJI0 3aIlkcaTh IIOJHOE PEIeHHe U OTBET.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTaHETCsI BpeMs

Kenaem ycnexa!
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Yacrs 1 B3 | Haiigure momans TpeyrolbHIKA, H306pakEHHOT0 HA KIeT4aToi Gymare
¢ pasmepom kKmerkm 1 cm x 1 cm. OtBer pgaliTe B KBaApaTHBIX
CaHTHUMeTPax.

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunasa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

h“‘

B1 | ®yr6onka crouna 450 pyoueii. Ilociie moBbIlIeHUs ITIEHBI OHA CTAJIA CTOUTD
495 pyb6ueii. Ha ckombKo mpoIieHTOB ObLIA TIOBbINIeHA I[eHa Ha (PyTO0IKy?

OtBeT:

OrBerT:

B2 | Ha pmarpamme mokaszaHo KommdecTBo sampocoB co ciaosom CHET,
CIleIaHHBIX Ha IMOMCKOBOM caiite Yandex.ru Bo Bce Mmecsisl ¢ mapra 2008
mo okrTsa6psr 2009 roma. Ilo ropmsoHTanmM yKasbIBAIOTCA MECHIIBI, IIO
BEPTHKAIN — KOJIHUYECTBO 3aIpPOCOB 3a MaHHBIN Mecarl. Ompenenure 1o
auarpaMMe HauboJblllee MeCAYHOe KOJMYIECTBO 3alpoCOB CO CIIOBOM

CHEI B ykasaHHEBII [IEPHOL. B4 | Crpourenbuoil upme Hy:xHO mpuobpecTru 76 Kyb6OMeTpOB II€HOOETOHA Y

OIHOTO M3 TPEX IOCTABIUKOB. L[eHBbI M yCIIOBHUS JOCTABKY NPUBENEHBI B
5 rabiuite. Ckombko pyOieil NpuUAETcs 3aIIaTHTh 34 CaAMYH0 JEIIEBYIO
500000 pee MOKYIIKY C JOCTABKOM?
CroumocTh
400000 — Mocrapmuxk| NeHOGeToHA CroumocTts | [lomosHATEILHBIE
| (py6. 3a 1 wd) | AOCTaBKH YCJIOBHA
f A 2850 4500 py6.
300000 |
B o ; IIpu 3axaze Ha cymmy
b 2900 5500 py6. 6ospire 150000 py6.
- . BY JOoCTaBKa 6ecriaTHO
200000 B 2880 3500 py6. IIpu saxase Gomee 80 m>
JI0CTaBKa 6eCIIaTHO
100000 OTtser:
0 [II:II] SREINISIENE SRS
map Maid MIN CeH HOA AHB Map Maid  MKon  ceH
2008ron 2009 ropn, 1

B5 | Haiinmure kopeHb ypaBHeHH: /46 — 2x = 4.

OtBeT: f OrBerT:
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ﬂ B Ttpeyronsaurke ABC yron C paBen 74°, ADu BE — OHWCCEKTPHUCHI,
nepecekaromrecs B Touke O. Haiimure yrom A4AOB. OtBer paiite B

rpagycax.
B
D
0
A E C
Orser:
B7 N & 216
Haiigure sHauenwue Boipaskenus 6 - 36 .

OrBerT:

M Ha pucynke msobpasxensl rpadui (pyHKIum y=/f(Xx) H KacaTeabHad K
HeMy B TOUKe c abciuccoit x). Hailinure 3HaueHne Ipous3BOAHON (DYHKITNN
f(x) B TOuKE X))

-

)

OrBer:
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M B npaBunpHo# TpeyronpHoi nupamumge SABC K — s
cepenuna pebpa BC, S— BepmmHa. M3BecTHO, 4TO
SK =10, a miomaab 60KOBOM IIOBEPXHOCTH PaBHA
60. Haiinure niuHy oTpeska AB.

A C

B

OrBeT:

B10 | B copeBHOBaHHAX II0 TOIKAHUIO AIpa YYaCTBYIOT 3 criopTcMeHa us [lanum,
5 cmoprcmenoB w3 IllBenmm, 9 cmoprcmenoB m3 Hopeermm u 3 — us
Ouanaaauu. llopamok, B  KOTOPOM  BBICTYHNAOT  CIOPTCMEHEL,
onpenendeTrca xpebmem. Haiimure BepoATHOCTH TOTO, UTO CIOPTCMEH,
KOTOPBIH BBHICTYIIAeT IIOCIENHUM, OKaxkeTcd u3 [lannu.

Otser: |

Bll | O¢pém mapamtenenmmena ABCDAB;C\D, pasen 3. Haiinure o06BEM

TpeyroabHOU nupamMunsl AD;CB,.
D, C

Orser: |
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B12 | Mau 6pocunu mop yIriioM @ K ILUIOCKOM TOPHU3OHTAIBHOU IIOBEPXHOCTH
semmu. Bpemsa momera Maua (B ceKyHIax) ompezenserca IO (hopMyle
. 2vysina

g
Oyzmer paBHO 4 CEKyHAbI, €ClIM MJI4 6pOocarT ¢ HAYAIBHOH CKOPOCTHIO
vy = 20 m/c? Cunraiite, 9T0 yCKOpeHHe CBOOOHOTO naneHus g = 10 M/,

IIpu kakom 3HaveHuMu yriaa (B rpagycax) BpeMsd IIOJeTa

Ortser: |

B13 | Moropras snoaka mpouura OpoTuB TedeHHWs peku 80 KM M BepHYJIach B
MYHKT OTIPABJIEHUA, 3aTPATHUB Ha OOpPATHBIM IIyTh HA 3 Yaca MEHbIIIE.
Haiinure CKOpPOCTh TeUEHWs, €CIH CKOPOCTH JIOAKM B HEIOJBIIKHON BOJE
pasua 13 km/4. OTBeT maiiTe B KM/4.

OTser: |

B14 | Haiigure Toury MakcuMyMa yHKIEA ¥ = (x + 2)°x — 8.

OrtBer: |

Yacts 2

Haa 3anucu pewenuii u omeemos Ha 3adanusa CI1-C6 ucnoawv3yiime
6arank omeemos No2. 3anuwiume cHA4ala HOMED 6bINOAHACMOZO0
3adaHnus, a 3amem no.itHoe 000CHOBAHHOE peuleHue U omeem.

C1 | a) Pemure ypaBHeHue sin2x — 2+/3 cos?x — 4sinx + 4+/3 cosx = 0.
0) HaiimuTe Bce KOpHM 9TOro ypaBHEHWs, IPUHAINJICIKAIINE IIPOMEKYTKY
Sm
T2

C2 | B npasunbHO# TpeyrompHO#H mupamuzne SABC ¢ ocHoBanmeM ABC, TOYKa
M — cepenmua pebpa SA4, Touka K — cepenuua pebpa SB. Haitmure yroxa
Mmexay rmaockoctamu CMK u ABC , ecau SC = 6, AB = 4.

C3 | Pemure cucremy
log, . ,(4x=5)+log, <(2x+1)<2,
9¥-2.6"-3-4"<0.

Maremarura. 11 kmacc. Bapuanr 7 8

C4 | Ilnomans tpanmenmu ABCD paema 135. JlmaroHanu mnepeceKalTci B
touke O. Ortpesku, coepmHAnmMe cepenudy P ocmoBamma AD c
BepmmHavu B u C, mepecexaoresd ¢ [uaroHajIsIMHU TPAIEHU B TOYKax M u
N. Haiigure minomans tpeyroabauka MON, eciau OmHO W3 OCHOBaHUM
TpaIenuy BABOe 60JIbIIe APYIOro.

C5 Ilpu kakuwx a ypaBHEHHE ‘xz —2x - 3‘ —2a =|x—a|—1uMeeT pPOBHO TpU
KODPH:A?

C6 | B Bospacrarolieii mocieoBaTeIbHOCTH HATYPAIBHBIX YHUCEN KaKIble TPU
MOC/IeloBaTeNbHbIX YeHa 00pasyloT Jaub0 apudMeTHYeCKyio, JHO0
TeOMeTPUYECKyI0 mporpeccuio. llepBhIii wWieH mOCIEAOBATEIHLHOCTH
paBeH 1, a mocnemgunti 2046.

a) MOKeT JIU B IIOCTIeI0BATEIbHOCTH OBITh TPH dieHa?
0) MOKET JIM B IOCIEN0BATEILHOCTH OBITh YeThIpe YieHa?
B) MOXKET JIA B IIOCIE€I0BATEILHOCTH ObITh MeHbIe 2046 uneHos?
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HMHcTpykuus no BLINOJIHEHHIO pAaGOThI.

Ha BeImosiHeHre SK3aMEHAMOHHONW paboThl Mo Maremaruke naetcs 4 gaca (240 mum).
Pabora coctout u3 AByx "acteit u conepxut 203anannii.

Yacte 1 comepxur 14 3amanmii ¢ kpatkum otseroM (B1l.-B14.) GazoBoro ypoBHs M0
MaTepually Kypca MaTeMaTHKW. 3agaHuss dacTH 1 cuMTaloTcsi BBINOJTHEHHBIMH, €CIIH
9K3aMEHYeMBIil JaJl BepHBI OTBET B BUAE LIEJIOr0 YKCJIa UM KOHEYHOH AecITHYHOMH Apoou

Yacts 2 coxepxur 6 OGonee cioxublx 3amanuii (C1-C6.) mo marepuany Kypca
MaTeMaTHKH [Ipy MX BEIOJIHEHWH HAJIO 3alUCaTh MOJHOE PelIeHHe H OTBET.

CoBeTyeM J1JIsl 5KOHOMHH BPEMEHHU IIPOIYCKaTh 3a/laHKe, KOTOpPOe He YAAeTCs BBIIIOJIHUTh
cpasy, W IepexoiuTh K cieaytomieMy K BBINOJIHEHMIO MNPOIMYILIEHHBIX 3aJlaHUi MOXKHO
BEpPHYTBCSI, €CIIH Y BaC OCTAHETCsI BpeMst

Kenaem ycnexa!
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Yacts 1

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

_B1 |

_B2 |

Ha nenb poskmenna mojaaraerca JapuTh OyKeT W3 HeYETHOTO YHCIA I[BETOB.
Posser crosat 100 py6ueit 3a mryky. ¥ Bauu ecrs 750 py6Omeir. M3 kakoro
HauOONBIIEr0 YHCIA PO3 OH MOMeT KynuTh Oyker Mamre Ha aeHb
POKIeHUA?

OtrBeT:

Ha gmuarpamme mokasamo rommuectBo moceruresnei carita PUA Hosocru
B TeuyeHHe Kaxmoro daca 8 mexabpa 2009 roma. Ilo ropmsomrTamu
YKa3bIBAETCI HOMEP dYaca, IO BEPTHUKAIU — KOJMYECTBO IIOCETUTENEH
caéita 3a pmaHubli wac. Omnpemenure MO gUarpaMMe, KakAM OBLIO
HaubOoJIbIllee KOJMYECTBO ITOCETUTENEH 34 Yac B JAHHBIA JeHb HA cauTe

PUAH.

20 000

80 000 o

70 000 | B N

60 000 HEHHHH H s

50 000 b HH

40 000

30000

20000 |

10000-% LT
] T e e B iy

01 03 05 07 09 11 13 15 17 19 21 23

OTser: |
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_B3 |

_Bd4 |

_B5 |

Hadinure mromans Tpameruu, n300paKEHHON HA KJIETYATOM
6ymare ¢ pasmepom kieTku 1 cm x 1 cm (cum. puc.). OTBer matite
B KBaJIpATHBIX CAHTHMETPAX.

OtrBerT:

B rabaune yxkasanel cpemHue 1eHbI (B py0/Ifix) Ha HEKOTOPbIE OCHOBHBIE
MPOAYKTHl IUTAHUSI B TPEX ropomax Poccuu (10 JaHHBIM HA HAYAIO
2010 r.).

HanmenoBanme npoaykra | Baagusocrok |Bapuayn |[Kypck
ITmennunsnii xneb6 (6aToH) 12 12 10
Moaoxo (1 muTp) 25 25 21
Kaprodens (1 kr) 18 16 13
Crip (1 kr) 250 260 220
Misico (roBamuna, 1 Kr) 300 300 240
Iloaconueunoe macio (1 autp) 58 50 44

Ompenenure, B KaKOM W3 STUX TOPOJOB OKAIKETCA CAMBIM IEIIEBBIM
clenyiomui HaO60p TPOAYKTOB: 3 J MOJOKA, 1 Kr TOBAAWHBI, 11
MIO/ICOTHEYHOTO0 Macia. B oTBer 3amuinuTe CTOMMOCTH JAHHOTO Habopa
MPOAYKTOB B 3TOM ropoje (B py6isax).

OtBeT:

Pemure ypaBHenme /8 —7x =x. Ecau ypaBHeHue mMeer Gosee OZHOTO
KOPHS, B OTBeTe 3alUIINTe MEHBIINN U3 KOPHEH.

OtrBerT:
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ﬂ B tpeyronvuure ABC yron A pasen 135°. Ilpomomxenusa Beicor BD u CE ﬂ Ha pucynre msobpaskeHsl rpaduk (yHKRIuH y=f(x)H KacaTejlbHasd K
nepecekatorca B Touke O. Hatinure yroa DOE. OtBer maiiTe B rpajaycax. HeMy B TO4Ke c abcruccoi x. Halinure sHaueHNe IPOU3BOAHOH (DYHKITNH
0 f(x) B TOUKe X

D

OtrBerT:

B7 22,2 . 63,2

Haiigure sHaueHme BhIpaKeHUs 75
12=

OrBeT:

OrBer:

B9 | B IpPAMOYTOJAbHOM napannenenunene ABCD A B,CiD;u3BecTHO, 4YTO
DB, =21, CD =16, B|C| = 11. Haiinure nauny pebpa BB,.
D| (Ii

A B

OtBerT:
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B10 | B ciayuaiinom skcnepuMeHTe OpocaioT ABe HUIrpaibHble KocTu. Haiimure

B11

B12

B13

B14

BEPOATHOCTD TOTO, UTO B cyMMe BhInajeT 4 ouka. Pesymbrar okpyriauTe 10
COTBIX.

Ortser: |

CTOpPOHBI  OCHOBAHHA IPABHILHON  YETBIPEXYTOJIBLHOM  IHPAMUIEI
paBHBI 6, 60KOBBIe PEOpa pasHbI 5. Haligure miomanb MoBepXHOCTH 3TOM
UPaMUIBI.

OTser: |

CrkopocTs  aBTOMOOWJISI, PASTOHAMINErOCI € MeCTa crapra 1o
OPAMOJIUHENHOMY OTPE3Ky IIyTH JJIUHOM /[ KM C IIOCTOSHHBIM YCKOPEHHEM
aKM/llz, BBIUHCIsIETCI 10 (popmyne v =+/2/a. Onpenenure HauMeHbIIIEe

YCKOpEeHUe, ¢ KOTOPBHIM OJIKEH ABHUTAThCA aBTOMOOWIIb, YTOOBI, IIPOEXaB
0,4 kumomerpa, mpuoOpecTH ckopocTh He MeHee 160 xM/u. Orser

BBIPa3uTE B KM/4".

Oreer: |

IlepBeiit uac aBTOMOGMIBL €Xal €O CKOpocThbio 120 KM/4, ciremyromiue TpH
yaca— co ckopoctbio 100 KM/4, a 3aTeM OUH 4Yac — CO CKOPOCTBIO
40 km/4. Haligure cpemHIO CKOPOCTh aBTOMOOH/IA HA IPOTIKEHHUH BCEro
mytu. OTBeT maiTe B KM/4.

Orser: |

Haiinure Touky MunuMyMa PyHKITHN y = (X — 5)2(x +3)-2.

OrtBer: |

7
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Yacts 2

Hnra 3anucu pewenuii u omeemos nHa 3adanus CI1-C6 ucnoawsyiime
6aank omeemos Ne2. 3anuwume CHAYAAA HOMEDP BbINOAHACMOZO
3adanus, a 3amem no.1Hoe 000CHOGAHHOE peuleHue U omeemnt.

_c1 |

_c2 |

_c3 |

_c4 |
_C5 |
_C6 |

a) Pemmre ypaBrenue sin2x — 2+/3 cosx — dsinx + 4+/3 cosx = 0.
6) HaiimnTe Bce KOpHM 3TOr0 ypaBHEHWs, IPUHAJIEIKAIINE ITPOMEKYTKY

-4

B mpaBunwsHO# TpeyrompHoi nupaMunge SABC ¢ ocHoBaHueM ABC, TO4YKa
M — cepenmua pebpa SA4, Touka K — cepenuua pebpa SB. Haitmure yroxa
Mexay maockoctamu CMK u ABC , ecau SC = 6, AB = 4.

Pertture cucremy
logy ,(4x=5) +log, s(2x+1)<2,
9*-2.6"-3-4"<0.

Ilnomans Tpameruu ABCD pasma 135. JluaroHamu IiepecekaroTcs B
rouke O. Orpeskn, coeguHAKIHe cepenuny P ocmoBamua AD c
BepmnHaMu B u C, nepecekaiorcsd ¢ TuaroHaj MU TPaNeluu B Toukax M u
N. Haiigure mnomans tpeyroabuuka MON, eciau OomHO W3 OCHOBaHUM
Tpamenuu BABoe 0OJIbIIIE APYIOoro.

Ilpu kakwx a ypaBHEHUE ‘xz —2x - 3‘ —2a =|x—a|—1uMeeT pPOBHO TpU
KOPHs?

B Bospacraroieil mocieqoBaTebHOCTH HATYPAIBHBIX YHCEN KaKIble TPH
IOC/IeloBaTeNbHbIX YleHa 00pasyloT Jaub0 apudMeTHYeCKyo, JHOO
TEeOMETPUYECKYI0 Tmporpeccuio. lIepBBIA uieH IOC/IeJ0BaTEIHHOCTH
paBeH 1, a mocnemgunii 2046.

a) MOKeT JIU B IIOCTIeI0BATEIbHOCTH OBITH TPH YieHa?
0) MOKET JI B IOCIEN0BATEILHOCTH OBITH YeThIpe YieHa?
B) MOKET JIH B IIOCJIe0BATEIbHOCTH ObIThL MeHble 2046 yaeHoB?
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HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxur 14 3ananuii ¢ kpatkum orBerom (B1.-B14.) 6a3oBoro ypoBHs IO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 cogepxur 6 Gonee choxabix 3amanumii (C1-C6.) mo marepuany Kypca
MaTeMaTHKH [Ipy MX BHIMOJIHEHHUH HAJI0 3alMCaTh MOJHOE PELIeHHEe U OTBeT.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTaHETCsI BpeMs

Kenaem ycnexa!
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Yacts 1

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

_B1 |

_B2 |

Ha nenb poskmenna moaaraerca JapuTh OyKeT M3 HeYETHOTO YHCIa I[BETOB.
Poswr croar 80 pybOmeit 3a mryky. ¥ Bamm ecrs 350 pyb6meii. M3 kakoro
HauOONBIIEr0 YHCIA PO3 OH MOMeT KynuTh Oyker Mamre Ha 1eHb
POKIeHUA?

OtrBeT:

Ha gmuarpamme mokasamo rommuectBo moceruresnei carita PUA Hosocru
B TeuyeHHe Kaxmoro daca 8 mexabpa 2009 roma. Ilo ropmsomrTamu
YKas3bIBAeTCA HOMEpP dYaca, 10 BEePTHUKANIN — KOJWYECTBO IIOCETHUTENIeH
caiita 3a maHbli yac. Ompegenure Mo guarpaMMe, CKOJILKO OBLIO Y4acoB B
JaHHBIH 1OeHb, Korma Ha caiWite PHWA Hosoctu 0b110 Memee
30000 moceTuTene.

20 000

80 000 =

70 000 + L IR

60 000 HEHHHHH =

50 000 il

40 000

30000

20000 |

10000-1—|-H|_|-H L E R LU
0 T T T bl A L Ty

01 03 05 07 09 11 13 15 17 19 21 23

OrtBer: |
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_B3 |

_B5 |

Haiinure ruromane Tpamenuu, H300pakEHHON HA KJIETIATOMH
oymare ¢ pasmepoMm kKiaeTkn 1 cm x 1 cMm (cm. pue.). Oteer

JaiiTe B KBAIPATHBIX CAHTUMETPAX. \
OTteer:

B rabaune ykasaHnbl cpemrue 1eHbI (B pyO/Isix) Ha HEKOTOPbIE OCHOBHBIE
MIPOAYKTHI NHUTAHUA B TPEX ropomax Poccum (110 maHHBIM HA HAYAIO
2010 r.).

Hammenosanne nmpoaykra | Boaoraa [IlerposaBoack|IlaBioBek

ITmenmunbIi x1e6 (6aToH) 16 13 18
Mosoxo (1 muTp) 25 26 28
Kaprodens (1 kr) 9 14 9

Ceip (1 ®r) 240 230 240

Miico (roBsguna, 1 Kr) 280 280 275

IToxcomueunoe
Matﬁm (1 muTp) 65 38 38

Ompenenure, B KAKOM U3 9THX TOPOJOB OKaKeTCA CAMBIM JEIIEBHIM
crenyomui Habop mnpoAaykToB: 1 6GaToH mIneHWYHOTro Xxjeba, 4 Kr
xaptogens, 1 kr coipa. B oTBer samumnTe croMMoCTh AAHHOTO Habopa
MIPOAYKTOB B 3TOM ropoje (B py6/ax).

OtBerT:

Pemure ypaBuenue /—18 + 11x = x. Eciu ypaBuenue nmeer 6osee 0HOTO
KODH#A, B OTBETE 3aIHUIINTE OOIBIINN 13 KOPHEH.

OtrBerT:
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ﬂ B tpeyronsuuke ABC yroa A paBeH 27°, a yrabl B u C ocrpeie. BD u CE —
BBICOTHI, epecekarirecs B Touke O. Haiimure yron DOE. OtBer natite B
rpajgycax.

A

OtrBeT:

B7 42,9 . 724

Haiinure 3Hauenme BhIpaskeHUS 7
28>

OtrBerT:

ﬁ Ha pucynrxe usoOpaskeHbl rpauk (QyHKIuH y=f(x) 1 KacareiabHas K
HeMy B To4ke ¢ abcuuccoit x,. Haiinure sHaueHne IpousBoOgHON pyHKIIUN
f(x) B TOUKe X

OtBeT:
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M B npamoyronpHoM mnapannenenunene ABCD A B;C;D; u3BecTHO, 4YTO
C4, =11, C\D| =2, A D, =6. Hatinure nnuny pedpa CC;.
D, C

/f[

OrBeT:

B10 | B ciayuaiinom skcrepwMenTe OpocamT aBe urpajabHble Koctu. Haiimure
BEPOATHOCTDH TOTO, YTO B CyMMe BBINIaZIeT 3 ouka. PesymbraTr oKpyriuTe 10
COTBIX.

Otser: |

B11 | Croponbl ocHOBaHHA IPaBUILHOH  YeTHLIPEX-
YTOJILHOM mHUpaMHuAbl paBHbI 14, G0KOBBIE pédpa
paBubl 25. HatimuTe 1miomaab IMOBEPXHOCTH 3TOU
IUPaMUIBIL.

Orser: |
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B12 | Cxopocts aBTOMOOMIA, PA3TOHAMIONIETOCI C€ MeCTa Ccrapra IIo
IPAMOJIWHEHHOMY OTPE3Ky IIyTH IJIMHOM [ KM C IIOCTOSHHBIM YCKOPEHHEM
a xM/4%, BBMECIAETCA 110 dopmyne v =+2la. Omnpenenure HauMeHbIIee
YCKOpeHHe, ¢ KOTOPBIM AOJKEH IBHIraThCd aBTOMOOWIIb, YTOOBI, IIPOEXaB
0, 5 kmimomerpa, mpuobOpectu cropoctb He Menee 100 km/u. Ortser

BBIPA3uTE B Km/a’,

Oreer: |

B13 | IlepBrie aBa "aca aBTOMOOWIB €Xaj CO CKOPOCTBHIO 55 KM/d, CIEyO[HH
gac — co ckopoctbio 50 KM/d4, a 3aTem gBa daca — O CKOpocThio 40 KM/d.
Haiigure cpemHio0 CKOpPOCTh aBTOMOOWIA HA HPOTHAKEHHHW BCETO IIYTH.
OTBer maiiTe B KM/4.

Ortser: |

B14 | Haitngure Touky MuaEMyMa (YHKITHE y = (x + 9)2(x +3)+7.

OTser: |

YacTts 2

Hasa 3anucu pewenuit u omeemoe nHa 3adanus C1-C6 ucnoaw3yiime
61anKk omeemos No2. 3anuwiume CcHA4YAIA HOMED 6bIROJAHAEMO20
3adanus, a 3amem noaHoe 060CHOBAHHOE peuleHue U omeem.

C1 | a) Pemmure ypaBHerwue sin2x — 2+/3 sin’x + 4cosx — 4+/3 sinx = 0.

0) Haiiiuite BCce KOpHM 3TOr0 ypaBHEHHWS, MPUHAIJIEKAIINE IIPOMEKYTEY

T
——, |
2

C2 | B mpasunbuoit Tpeyronbuoi nupamunge SABC ¢ ocuoBanunem ABC, Touka
M — cepemuna pebpa SA, Touka K — cepenuua pebpa SB. Haiigure yrona
mesxny miaockoctamu CMK u ABC, eciu SC=8, AB=6.

C3 | Permure cucremy
log; ,(4x—6)+log, (Bx+1)<2,

16°—12"-2-9"<0.
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8

C4 | IInomans Tpaneruu ABCD pasua 810. J[uaroHau ImepecekaloTcsa B TOUKe

O. Orpesku, coefuHAIOIINE cepeauny P ocHoBaHuA AD ¢ BepmiuHamMu B u
C, mepecekaloTcd C AUATOHAIAMH Tparernnu B Toukax M u N . Hatigure

IJIOMIAb TPEyroabHUKA MON, eciiu OfHO W3 OCHOBAHUU TPAIEIIMH BIBOE
60JIBIIIE PYTOTO.

Ilpu kakux o« ypaBHEHHE ‘xz +2x - 3‘ —2a=|x+a|—1uMeer pPOBHO TpU
KODPH?

B Bospacraroreii mocaeqoBaTeTbHOCTH HATYPATbHBIX YHCEN KaKIble TPHU
[IOC/IeIOBATENbHBIX YeHa 00pasyloT Jaub0 apudMeTHYeCcKylo, JH6O
TEeOMETPUYECKYI0 Tporpeccuio. lIepBBIA ujeH IOCIe0BATENHHOCTH
paBeH 1, a mocnexuuii 2076.

a) MOJKET JIH B IOCJIEJOBATEIBHOCTH ObITh TpH YieHa?
0) MOKET JI B HIOCIEI0BATEILHOCTH OBITH YeThIpe YaeHa?
B) MOKET JIM B IIOCJIEIOBATEIHHOCTH ObITh MeHbIe 2076 wieHoB?
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HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxur 14 3ananuii ¢ kpatkum orBerom (B1.-B14.) 6a3oBoro ypoBHs IO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 comepxur 6 Gonee choxabix 3amanuii (C.1-C6) mo wMarepuany Kypca
MaTeMaTHKH. [Ipu MX BBIIIOMHEHUH HAJI0 3aIlkcaTh IIOJHOE PEIeHHe U OTBET.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTaHETCsI BpeMs

Kenaem ycnexa!
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Yacrs 1 B3 | Haiigure momans TpeyrolbHIKA, H306pakEHHOT0 HA KIeT4aToi Gymare
¢ pasmepom kKmerkm 1 cm x 1 cm. OtBer pgaliTe B KBaApaTHBIX
CaHTHUMeTPax.

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunasa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

h“‘

B1 | ®yr6oaka cromna 400 pyoieii. Ilociie moBbIIeHUs IIEHBI OHA CTAJIA CTOUTD
440 py6seit. Ha ckombKo mpoI1ieHTOB ObLIa OBbIIIeHA I[eHa Ha PyTO0IKy?

OtBeT:

OrBerT:

B2 | Ha pmarpamme mokaszaHo KommdecTBo sampocoB co ciaosom CHET,
CleIaHHBIX Ha IMOMCKOBOM caite Yandex.ru Bo Bce mecsisl ¢ mapra 2008
mo okrTsa6psr 2009 roma. Ilo ropmsoHTanmM yKa3bIBAIOTCA MECHIIBI, IIO
BEPTHKAIHN — KOJHNYECTBO 3aIpPOCOB 3a MaHHBIN Mecar. Ompenenure 1o
auarpaMMe HauboJblliee MeCAYHOe KOJMIECTBO 3aIpoCOB CO CIIOBOM

CHET B ykasaHHBIH TePHON B4 | Crpourenbuoil pupme Hy:xHO mpuobpectu 72 Kybomerpa IeHOOETOHA Y

OJHOI'0 U3 TpPeX IIOCTaBIIHUKOB. HeHBI U yCJIOBHUA OOCTaBKHU IIPHUBEJAEHBI B

rabiuire. CKoMbKO pyOieil Mpupercs 3aIIaTHTh 34 CAMYH0 JeIlIeBYIO
MOKYIIKY C JOCTaBKOM?
500000 e
| CroumocThb
g N Mocrapmuk| TeHOGeTOHA Croumocts | JlomosHHTEILHBIE
| (py6. 3a 1 m3) | AOCTABKH YCJIOBHA
El A 2950 4600 py6.
300000 ITpu 3akase Ha cymMmMy
] oy b 3100 5600 pyo6. 6oabire 150000 pyo6.
. | J0CTaBKa 6ecriaTHO
- 3
200000 B 2980 3600 py6. IIpu 3akase 6omee 75 M
JocTaBKa 6eCIIaTHO
100000
I:I[I I] Orser:
0 I:I ERSIERERREE SRS
map Mman MKn  ceH HOA AHB Map Mal WA ceH
2008ron 2009ron

B5 | Haiinmure kopens ypaBHenus /53 — 4x = 7.

OtrBeT: OrBerT:
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ﬂ B rtpeyrompuuke ABC yron C paBeH 6°, ADu BE - OHCCEKTPHUCHI,

nepecekatoiuecs B Touke O. Haiimure yrom A4OB. OtBer paiitTe B

rpazycax.
B
D

OtBerT:

Nl

o0

ﬂ Haiigure sHauenue Boipaskenus 4~ - 16

OrBeT:

ﬂ Ha pucynke msobpaskennl rpadui (pyHEIuM y=/f(Xx) W KacaTelbHas K
HeMy B To4Ke ¢ abcruccoit x,. Haiinure sHaueHne Ipou3BOgHON (PyHKIINN
f(x) B TOuKe X,

-

oy

)

OrBer:
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ﬂ B npaBunbHo# TpeyronpHoN nupamume SABC K — s
cepenuna pebpa BC, S— BepmmHa. M3BecTHO, 4TO
SK =10, a miomaas 60KOBOM IIOBEPXHOCTH PaBHA
60. Haiinure niuHy oTpeska AB.

A C

B

OrBeT:

B10 | B copeBHOBaHHAX II0 TOJIKAHWIO AApa YYACTBYIOT 5 CIOPTCMEHOB U3
UYexwnn, 13 cnoprcmenoB u3 Aecrpun u 6 — u3 lllBeiinapuu. [lopanox, B
KOTOPOM BBICTYIIAIOT CIOPTCMEHBI, ompexaensgerca skpebuem. Haiigure
BEPOATHOCTH TOTO, YTO CIIOPTCMEH, KOTOPBIM BBICTYIIAET IIOCIETHUM,
oxaxxerca us llIBeitriapuu.

Otser: |

Bll | O¢pém mapamenenmmena ABCDAB,C\D|paBen 4,8. Haiinure o06BEM

TpeyroabHOU nupamMunsl AD;CB,.
D, C

Orser: |
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B12 | Mauy Opocunu mox yriioM @ K IJIOCKOH TOPH30HTAIBHOM IIOBEPXHOCTH
semmu. Bpemsa monméra maua (B ceKyHIax) ompezenserca IO hopMyIe
. 2vysina

g
Oyzmer paBHO 3 CEKyHIBI, €Clii MA4 OpOCalT C HAYAIBLHOH CKOPOCTHIO
vy = 30 M/c? Cunraiite, 9T0 yCKOpeHUe CBOOOLHOTrO naneHus g = 10 m/c2.

Ilpu kakom 3HadeHuMM yria o (B rpagycax) BpeMs IIOJIETa

Ortser: |

B13 | MoropHras joaka IpouuIa IPOTHB TEeYEHWS PEKM 72 KM M BEpHYJIAach B
MYHKT OTIPABJIEHUA, 3aTPAaTHUB Ha OOpPATHBIN IyTh HAa 2 Yaca MeEHbIIIE.
Haiinure CKOpPOCTh TeUEHWs, €CIU CKOPOCTH JIOAKM B HEIOJBIIKHON BOJE
pasua 15 km/u. OTBeT maiiTe B KM/4.

Otser: |

B14 | Haiinure Touky MakcuMyMa yHRIHE y = (x + 2)2x -8.

OTser: |

Yacte 2

Haa 3anucu pewenuii u omeemos Ha 3adanus CI1-C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHA4YAIA HOMED 6bINOLIHAEMOZ0
3adaHnus, a 3amem no.itHoe 000CHOBAHHOe peuleHue U omeem.

C1 | a) Pemure ypaBHenue sin2x — 2+/3 sin’x + 4cosx — 4+/3 sinx = 0.

0) HaiimuTe Bce KOpHM 3TOro ypaBHEHWs, IPUHAIJICIKAIINE IIPOMEKYTKY

7r.
——; |

2

C2 | B mpaBunbsHo# Tpeyronsuoil nupamuze SABC ¢ ocaoBauuem ABC, Touka
M — cepemuna pebpa SA, Toura K — cepenmua pebpa SB. Haiigure yroa
meskny miaockoctamu CMK u ABC, ecniu SC=8, AB=6.

C3 | Pemure cucremy

logy ,(4x—6)+log, Bx+1)<2,
16°—12°-2.9%<0.
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C4 | IInomans Tpaneruu ABCD pasua 810. [[uaroHau IIepecekaloTcsa B TOUKe
O. Orpesku, coemuHAIINE cepenuny P ocHoBaHuA AD C BeplIIMHAMHA B U
C, mepecekaloTcd C AUATOHAIAMH Tparernuu B Toukax M u N . Hatimure

IJIOMAb TPEyroAbHUKA MON, eciiu OfHO W3 OCHOBAHUU TPAICIIMH BIBOE
60JIBIIIE PYTOTO.

G5 Ilpu kakux a ypaBHEHHE ‘xz +2x - 3‘ —2a=|x+a|—1uMeeT pPOBHO TpU
KODPH?

C6 | B Bospacraromieii mocieoBaTeIbHOCTH HATYPAIBHBIX YUCET KajKIble TPHU
[IOC/IeI0BATENbHBIX YeHa 00pasyloT Jaub0 apudMeTHYecKylo, JH6O
TEeOMEeTPUYECKYI0 Tporpeccuio. lIepBBIM uleH IOCIe0BATENHHOCTH
paBeH 1, a mocneguuii 2076.

a) MOJKET JIH B IOCJIEOBATEILHOCTH ObITH TpH YieHa?
6) MOKET JIU B HIOCIEI0BATEILHOCTH OBITH YeThIpe YjaeHa?
B) MOKET JIH B IIOCJIEIOBATEIHHOCTH ObITh MeHbIe 2076 wieHoB?
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HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxur 14 3ananuii ¢ kpatkum orBerom (B1.-B14.) 6a3oBoro ypoBHs IO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 comepxur 6 Gonee choxabix 3amanuii (C.1-C6) mo wMarepuany Kypca
MaTeMaTHKH. [Ipu MX BBIIIOMHEHUH HAJI0 3aIlkcaTh IIOJHOE PEIeHHe U OTBET.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTaHETCsI BpeMs

Kenaem ycnexa!
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Yacrs 1 B3 | Haiigure momans TpeyrolbHIKA, H306pakeHHOT0 HA KIeT4aToi Gymare
¢ pasmepom kKmerkm 1 cm x 1 cm. OtBer pgaliTe B KBaApaTHBIX
CaHTHUMeTPax.

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunasa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO. I //

B1 | ®yr6onka crouna 600 pyoieii. Ilociie moBbIlIeHUs IIEHBI OHA CTAIA CTOUTD
690 py6aeii. Ha ckoabko mMporieHTOR ObLIa ITOBBIIIIEHA IIeHa Ha (PyTO0NKy?

OtBeT:

OrBerT:

B2 | Ha pmarpamme mokaszaHo KommdecTBo sampocoB co ciaosom CHET,
CleIaHHBIX Ha IMOMCKOBOM caite Yandex.ru Bo Bce mecsisl ¢ mapra 2008
mo okrTsa6psr 2009 roma. Ilo ropmsoHTanmM yKa3bIBAIOTCA MECHIIBI, IIO
BEPTHKAIN — KOJHUYIECTBO 3aIpPOCOB 3a MaHHBIN Mecall. Ompenenure 1o
auarpaMme, CKOJIBKO OBbLIO TAKWX MECAIeB 3a JAHHBIH [EPUOM, KOraa

6B1T0 cemano meree 120000 3ampocos co crosom CHET. ﬂ Crpourensuoil pupMe Hy:KHO IpuobpecTu 72 Kybomerpa IeHOOETOHA Y

OJHOI'0 U3 TpPeX IIOCTaBIIHUKOB. HeHBI U yCJIOBHUA OOCTaBKHU IIPHUBEJAEHBI B

rabiuire. CKoMbKO pyOieil Mpupercs 3aIIaTHTh 34 CAMYH0 JeIlIeBYIO
| TIOKYIIKY C JJOCTABKOM !
500000 .
| CroumocTts
oren - Mocrapmuk| TeHOGeTOHA Croumocts | JlomosHHTEILHBIE
| (py6. 3a 1 w3) | AOCTaBKH YCJIOBHSA
Bl A 2950 4600 py®6.
300000 IIpu 3akaze Ha cymmy
B - b 3100 5600 py6. 6osbire 150000 pyo.
. | JocTaBKa 6eCcIiaTHO
- 3
200000 B 2980 3600 py6. IIpu 3akase 6omee 75 M
IocTaBKa 0ecIiaTHO
o I:l[l I] OTtBer:
0 I:I 500050 O | 1L
map Mman  HMAa  ceH HOA AHB Map Mal Mo ceH
2008 rop 2009ron

B5 | Haiinmure kopens ypaBHenus /53 — 4x = 7.

OrBerT:

OrBerT:
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ﬂ B tpeyronvuuke ABC yrom C paBeH 28°, ADu BE — OHCCEKTPHUCHI,
nepecekatoiuecs B Touke O. Haiimure yrom A4OB. OtBer paiitTe B

rpajgycax.
B

Otser:

B7 P4

Haiinure 3Hauenue BripaskeHud 3 .9

OrBeT:

M Ha pucynke usobOpa:kenbl rpacdur QyHEmum y=f(x)41 KacareabHas K
HeMy B TOUKe c abciuccoii x). Halinure 3HaueHne Ipou3BOAHON (DYHKITNN
f(x) B TOuKE X))

¥

A

OtBeT:
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ﬂ B mnpaBunwHO#i TpeyrombHoii mupamume SABC P — S
cepenuHa pebpa 4B, S— Bepmmua. M3BecTHO, 4YTO
SP =29, a mmomans GOKOBOI IOBEpPXHOCTH paBHa 261.
Haiinure nnuay orpeska BC.

P
B

OrBer:

B10 | B copeBHOBaHHAX II0 TOJKAHUIO SApa YYACTBYIOT 5 CIIOPTCMEHOB H3
Yexwnu, 13 coprecmernoB u3 Asctpun u 6 — u3 Illeeiinapun. Ilopsagoxk, B
KOTOPOM BBICTYIIAIOT CIIOPTCMEHBI, ompexaenserca kpebuem. Haiigure
BEPOSTHOCTb TOTO, YTO CIIOPTCMEH, KOTOPBIA BBICTYIIAET IIOCIETHUM,
oxaxerca us llIBeiirapuu.

OTtBer: |

Bll | Ogpém mapamrenenmmena ABCDAB,C\D|paBen 4,8. Haiinure o06BEM

TpeyroabHOU nupamMunsl AD;CB,.
D, C

Orser: |
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B12 | Mau 6pocunu mop yIriioM @ K ILUIOCKOM TOPHU3OHTAIBHOU IIOBEPXHOCTH
semmu. Bpemsa momera Maua (B ceKyHIax) ompezenserca IO hopMyIe
. 2vysina

g
cocraBuT 2,1 CeKyHIbI, €ClIHM MAY OpOCcalOT € HAYAIHHOM CKOPOCTHIO
vo=21m/c? Cuuraiite, 4T0 ycKopeHUe cBOOOIHOTO HafeHus g = 10 M/CZ.

Ilpu kakom 3HadeHuMM yria o (B rpagycax) BpeMs IIOJIeTa

Ortser: |

B13 | MoropHas ioAakKa IpolLIa HPOTHB TedeHWsa peku 60 KM M BepHyJIach B
IYHKT OTIPABJIEHUs, 3aTPATHB Ha OOpPATHBIM IyTh HA 2 Yaca MEHbIIIE.
Haiinure cKOpOCTb TeUEHWs, €CIH CKOPOCTH JIOAKW B HEIOIBHIKHON BOJE
pasHa 16 km/4. OTBeT maiiTe B KM/4.

Orser: |

B14 | Haiinure Touxy MmakcumyMa QyHKIHH y = (x + 5)2(x -5)+0.

Orser: |

YacTts 2

Hasa 3anucu pewenuit u omeemoe Ha 3adanus C1-C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CcHaA4a1ad HOMEP 6bINOIHAEMO20
3adanus, a 3amem no.aAHoe 000CHOBAHHOE peuleHue U omeem.

C1 | a) Pemmure ypaBHerwue sin2x — 2+/3 sin’x + 4cosx — 4+/3 sinx = 0.
0) HaiiiuTre BCce KOpHM STOr0 ypaBHEHHWS, MPUHAIJIEKAIINE IIPOMEKYTEY

&n

C2 | B npasunbuoit Tpeyronbuoi nupamuge SABC ¢ ocuoBaunem ABC, Touka
M — cepemuna pebpa SA, Touka K — cepenuna pedbpa SB. Haiigure yrona
mesxny mwiockoctamu CMK w ABC, ecnu SC=8, AB=6.

M Pemmure cucremy
logy  (4x—6) +log, (Bx+1)<2,

16°—12"-2-9"<0.
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C4 | IInomans Tpaneruu ABCD pasua 810. [[uaroHaiu ImepecekaloTcsa B TOUKe
O. Orpesku, coemuHAIINE cepenuny P ocHoBaHUA AD C BeplIIMHAMH B 1
C, mepecekaloTcd C AUATOHAIAMH Tparernuu B Toukax M u N . Hatigure

IJIOMAb TPEyroabHUKA MON, eciiu OfHO W3 OCHOBAHUU TPAICIIMH BIBOE
60JIBIIIE PYTOTO.

G5 Ilpu kakux a ypaBHEHHE ‘xz +2x - 3‘ —2a=|x+a|—1uMeeT pPOBHO TpU
KODPH?

C6 | B Bospacraromieii mocieoBaTeIbHOCTH HATYPAIBHBIX YUCET KajKIble TPHU
[IOC/IeI0BATENbHBIX YeHa 00pasyloT Jaub0 apudMeTHYecKylo, JH6O
TEeOMEeTPUYECKYI0 Tporpeccuio. lIepBBIM uleH IOCIe0BATENHHOCTH
paBeH 1, a mocneguuii 2076.

a) MOJKET JIH B IOCJIEOBATEILHOCTH ObITH TpH YieHa?
6) MOKET JIU B HIOCIEI0BATEILHOCTH OBITH YeThIpe YjaeHa?
B) MOKET JIH B IIOCJIEIOBATEIHHOCTH ObITh MeHbIe 2076 wieHoB?
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Maremaruka. 11 knace Bapuant 31

HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxur 14 3ananuii ¢ kpatkum orBerom (B1.-B14.) 6a3oBoro ypoBHs IO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 cogepxur 6 Gonee choxabix 3amanumii (C1-C6.) mo marepuany Kypca
MaTeMaTHKH [Ipy MX BHIMOJIHEHHUH HAJI0 3alMCaTh MOJHOE PELIeHHEe U OTBeT.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTaHETCsI BpeMs

Kenaem ycnexa!
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Yacts 1

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

_B1 |

_B2 |

Ha neub posmenna moaaraerca JapuTh OyKeT M3 HeYETHOTO YHCIA I[BETOB.
XpusanreMbl croaT 55 pybiei sa mTyky. ¥ Baum ecrs 530 py6ieii. W3
KaKoro HamGOJbIIIEro YKCIa XPHU3aHTeM OH MOMKeT KyIuTh Oyker Maiie Ha
IIeHb POKICHUA?

OtrBeT:

Ha gmuarpamme mokasamo xommuectBo moceruresnei carita PUA Hosocru
B TeueHWe Kaxmoro daca 8 mexabpa 2009 roma. Ilo ropmsomrTamu
yKas3bIBaeTCI HOMEP dYaca, 10 BEPTHKAIH — KOJIHMYECTBO ITOCETHTEeNeH
caiita 3a maHusbri yac. Ompegenure 1Mo guarpaMme, CKOJIbLKO OBLIO Y4acoB B
JaHHBIA geHb, Korma Ha caidre PHMA Hosocru 0buio MeHee
30000 moceTuTene.

90 000

80 000 =

J0 000 ’ SR o s <7

60 000 HHHUHHH HEs

S0-000

40 000

30000 - SO N W W .

20 000

100005-1n—ﬂ:n] HHEHHHHHHHHHEHHHH

01 03 05 07 09 11 13 15 17 19 21 23

Oteer: |
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_B3 |

_Bd4 |

_B5 |

Haiinure ruromane Tpamenuu, H300pakEHHON HA KJIETIATOMH
oymare ¢ pasmepoMm kKiaeTkn 1 cm x 1 cMm (cm. pue.). Oteer

JaiiTe B KBAIPATHBIX CAHTUMETPAX. \
OTteer:

B rabaune yxkasanel cpemHue 1eHbI (B py0/Ifix) Ha HEKOTOPbIE OCHOBHBIE
MPOAYKTHl IUTAHUSI B TPEX ropomax Poccuu (10 JaHHBIM HA HAYAIO
2010 r.).

HanmenoBanme npoaykra | Baagusocrok |Bapuayn |[Kypck
ITmennunsnii xneb6 (6aToH) 12 12 10
Moaoxo (1 muTp) 25 25 21
Kaprodens (1 kr) 18 16 13
Crip (1 kr) 250 260 220
Misico (roBamuna, 1 Kr) 300 300 240
Iloaconueunoe macio (1 autp) 58 50 44

Ompenenure, B KaKOM W3 STUX TOPOJOB OKAIKETCA CAMBIM IEIIEBBIM
clenyiomui HaO60p TPOAYKTOB: 3 J MOJOKA, 1 Kr TOBAAWHBI, 11
MIO/ICOTHEYHOTO0 Macia. B oTBer 3amuinuTe CTOMMOCTH JAHHOTO Habopa
MPOAYKTOB B 3TOM ropoje (B py6isax).

OtBeT:

Pemure ypaBHenme /8 —7x =x. Ecau ypaBHeHue mMeer Gosee OZHOTO
KOPHS, B OTBeTe 3alUIINTe MEHBIINN U3 KOPHEH.

OtrBerT:
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ﬂ B tpeyronsuuke ABC yron A pases 129°. Ilponom:xenue Bbicor BD u CE
nepecekatorca B Touke O. Haitimure yron DOE. OtBer maiitTe B rpaaycax.
0

OtBerT:

B7 234 52,4

Haiiqure 3HaueHMe BhIpaKeHUd 7
10>

OrBerT:

B8 | Ha puCyHKe u300paskeHbl rpaduk (PyHKIuM y=f(x) 1 KacaTedbHasd K
HeMy B To4Ke c abcruccoi x. Halinure 3HaueHNe IPOU3BOAHOHN (DYHKITMH
f(x) B TOUKe X

OrBer:
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M B npamoyronpHoM mnapannenenunene ABCD A B;C;D; u3BecTHO, 4YTO
C4, =11, C\D| =2, A D, =6. Hatinure nnuny pedpa CC;.
D, C

/f[

OtBeT:

B10 | B ciyuaiinom skcnepuMeHTe OpocaioT ABe HUTrpaitbHble KocTu. Haiimure
BEPOATHOCTD TOTO, UTO B cyMMe BhIIajeT 4 ouka. Pesymbrar okpyriauTre 10
COTBIX.

Ortser: |

B11 | Croponsl ocHOBaHMA IpPAaBHUILHOHM  YeTHLIPSXYTONBLHOH  HMHPAMHIBI
paBHEI 6, 60K0BBIe PEOpa pasBHbI 5. Halimure miomanb MoBepXHOCTH 3TOM
IITpaMHUIbI.

OTser: |
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B12 | CxopocTh aBTOMOOHIIS, Pa3TOHSIOLIETOCS ¢ MecTa CTapTa 10 MPSMOJIMHEHHOMY OTpe3Ky
IIyTH JUIHHOI | KM C TOCTOSIHHBIM yCKOPEHHEM @ KM/4?, BBIUHCIISETCS 10 GopMyIie

v =v2la. OmnpenenuTe HaWMeHbIlee YCKOpPEHHE, C KOTOPHIM JOJDKEH JBUTaThCs
aBTOMOGI/IJ'IL, 4100651, mpoexas 0,9 kuomeTpa, mprobdpecTd cKopocTh He MeHee 90 km/y.
2
OrtBeT BbIpaszuTe B KM/4

OrBer:.

B13 | Ilepsblii yac aBTOMOOMJIb exal co ckopocThio 120 km/4, ciemyrolie aBa 4aca — CO
ckopocTeio 85 km/4, a 3arem qBa yaca — co ckopocteio 50 km/4. Haiinute cpenHroro
CKOPOCTh aBTOMOOHIISI Ha MIPOTSDKEHUH Beero myTd. OTBet paiite B km/4.

OrBer.

B14. Haiinute Touky Makcumyma GyHKUAu y = (x + 9)2(x +3)+7.

OrtBer.

Yacre 2

Jlna 3anucu pewenuii u omeemos Ha 3adanua C1—-C6ucnonvsyiime o1ank omeemos Ne2.
3anuwume cnauana Homep bINOIHAEMO20 3A0AHUA, 4 3aMeM NOJHOE 0OOCHOGAHHOE
peuienue u omeem.

ﬂ a) Pewrure ypaBaenue Sin2x — 2/3coéx~ 4sim+ 4 3cos

. 51
0) Haiinure Bce KOpHM 3TOr0 ypaBHEHUS, IPHHAIEKAIINE IIPOMEKYTKY [T{; 7}

C2 | B npaBunbHoit TpeyrombHoii mupamune SABC Touka S — Bepumma. Touka M —
cepemmna pebpa SA, touka K — cepenuna pebpa SB Haiigute yrom mexmy
mrockoctsimu CMK u ABC, ecitu L =6, AB=4

C3 | Pemmre cucTemy

109,,., (4%~ 5) + log, ( %X+ 1< 2
*-2[6'-34 < 0.
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C4. | Mnomazns Tpamermu ABCD pasma 135. [luaronamu mepecexkaorcss B Touke O
Otpesku, coemunsitomue cepeauny P ocnoBammss AD ¢ Bepumuamu B u C,
MepeceKatoTcsl ¢ auaroHansmu tparnenuu B toukax M wu N. Haiigure miomans
tpeyronsarka MON, eciiv 0Z1HO U3 OCHOBAHMH TPAMELHH BIBOE OOJIBILE IPYIOro

Cs. IIpu kakux a ypaBHEeHUE Ix2 - 2x-3 - 2a=|x—a - 1umeer POBHO TpH KOpPHS?

G5 |

C6. | B Bospacraiomieil  MOCIEIOBATENBHOCTH — HATYPAIbHBIX — UHCEN  KakIble  TPH
MOCJIeI0BaTENbHBIX WieHa 00pasyloT U060 apudMeTHdecKyto, TH00 reOMeTpHIECcKyo
nporpeccuro [IepBblif WiieH mocliie1oBaTebHOCTH paBeH 1, a nocnenunit 2046
a) MOXET JIM B [TOCIIEI0BATEIbHOCTH OBbITh TPU yjieHa?

6) MOJKET JIM B IOCJI€A0BATCIIbHOCTHU OBITh YETBIPE yjeHa?

B) MOXKET JIM B MOCJIEI0BATEILHOCTH ObITh MeHble 2046ueHoB?
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HMHcTpykuus no BbINOJIHEHHIO pAaGOThI.

Ha BbINojIHEHHE 5K3aMEHALMOHHON paboThl Mo MareMatuke naercs 4 yaca (240 mun).
Pabota cocrout n3 AByx uacteit u conepxut 20 3a1aHMIA.

Yacte 1 comepxur 14 3ananuii ¢ kpatkum orBerom (B1.-B14.) 6a3oBoro ypoBHs IO
MaTepuany Kypca MaTeMaTHKW. 3agaHus dacTh 1 cuMTaroTcsi BBINOJHEHHBIMH, €CIIH
9K3aMeHYeMbIi JTall BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WM KOHEYHOU JAECITHYHOM ApoOH

Yacte 2 cogepxur 6 Gonee choxabix 3amanumii (C1-C6.) mo marepuany Kypca
MaTeMaTHKH [Ipy MX BHIMOJIHEHHUH HAJI0 3alMCaTh MOJHOE PELIeHHEe U OTBeT.

CoBeTyeM /151 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOPOe He yIaeTCs BHIOIHUTh
cpasy, M IepexoauTh K ciexyiomemy K BBIMONHEHHIO TMPOIMYIIEHHBIX 3aIaHuil MOXHO
BEPHYTHCS, €CITH Y BaC OCTaHETCsI BpeMs

Kenaem ycnexa!
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Yacts 1

Omeemom na 3adanuss B1-Bl4 0doaswcnHo 6Gbimb yesioe 4Hucao uau
KOHeunaa Jdecamuunas 0poob. Omeem caedyem 3anucamb 8 OGAAHK
omeemos Ne 1 cnpaea om Homepa 6bINOAHACMOZ0 3A0AHUA, HAYUHASL C
nepeoii kaemourxu. Kaosrcdyro yugppy, snax munye u sanamyo nuwume
6 0mde/lbHOlL K./1emouKke 8 coOomeemcmaeul ¢ npueedéHHbvIMuU 68 GAaHKe
oopasyamu. EQunuyor usmepenuii nucams He Hy>ICHO.

_B1 |

_B2 |

Ha neub poskmenna moaaraerca JapuTh OyKeT M3 HeYETHOTO YHCIA I[BETOB.
Posser crost 100 py6ieit 3a mryky. ¥ Bauu ecrs 750 pyb6meir. M3 kakoro
HauOONBIIEr0 YHCIA PO3 OH MOMeT KynuTh Oyker Mamre Ha aeHb
POKIeHUA?

OtrBeT:

Ha gmuarpamme mokasamo xommuectBo moceruresnei carita PUA Hosocru
B TeueHWe Kaxmoro daca 8 mexabpa 2009 roma. Ilo ropmsomrTamu
YKa3bIBaeTCA HOMEpP dYaca, M0 BEPTHUKATU — KOJUYIECTBO IIOCETHUTENIEH
caiita sa mamHbBIE uyac. Ompemenure 10 AuarpaMme, KaKuM ObLIO
HauMeHbIIIee KOJHYECTBO IIOCETHUTEJIeH 3a 4yac B JaHHBIM JeHb Ha cauTe

PUAH.

20 000

80 000 o

70 000 | B

60 000 HHHHHHH =

50 000 b

40 000 FHHHHHHHHTHHH

30 000

20000 |

10000-% OB L AR SR B
o} ¥ T T y T L By iy

01 03 05 07 09 11 13 15 17 19 21 23

Otser: |
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_B3 |

_B4 |

_B5 |

Haiinure mmomane Tpameruu, u300paKEHHOM HA KJIeTYATOM Oymare c
pasmepom EgeTkr 1 cm x 1 cm (cMm. puc.). OTBer maiiTe B KBaJgpaTHBIX
CAHTHMETPax.

OrBerT:

B rabaune ykasanbl cpemuue 1eHbI (B PyOJIsix) Ha HEKOTOPbIE OCHOBHBIE
IIPOAYKTHI NMHUTAHUA B TPEX ropomax Poccum (110 maHHBIM HA HAYAIO
2010 1.).

HanmmenoBanne nmpoaykra |Bomorga (IlerposaBoack|IIaBioBck

ITiennunsbrii x1e6 (6aToH) 16 13 18
Mostoxo (1 mutp) 25 26 28
Kaprodens (1 kr) 9 14 9

Cerp (1 k1) 240 230 240

Msco (rossguna, 1 Kr) 280 280 275

Ilogcomueunoe
Ma(f;m (1 muTp) 65 38 38

Ompenennre, B KAKOM U3 JTHX TOPOJOB OKAaKeTCA CAMBIM [EIIEBHIM
cnenyomui Habop mnpoaykToB: 1 6GaroH mIeHHYHOro xjeba, 4 Kr
kaprodensd, 1 Kr ceipa. B orBer 3amuinnTe CTOMMOCTH MAaHHOTO Habopa
MIPOAYKTOB B 3TOM ropoje (B py6/ax).

OrBeT:

Pemure ypaBuenne +—18 + 11x = x. Ecnu ypaBuenue nmeer 60see 0gHOTO
KODHSA, B OTBETE 3aIUIINTe OOIBINNI U3 KOPHEL.

OtrBerT:
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ﬂ B tpeyronvuure ABC yron A pasen 135°. Ilpomomxenusa Beicor BD u CE ﬂ Ha pucynre msobpaskeHsl rpaduk (yHERIum y=f(x)H KacaTejlbHasd K
nepecekatorca B Touke O. Hatinure yroa DOE. OtBer maiiTe B rpajaycax. HeMy B TOUKe c abcruccoi x. Halinure sHaueHNe IPOU3BOAHOH (DYHKITNH
0 f(x) B TOUKe X,

D

OtBerT:

B7 22,2 . 63,2

Haiinure sHaueHme BhIpaKeHUs 75
12-

OtBerT:

OtrBeT:

M B npamoyromeHOoM mnapannenenunene ABCDA4BC D, u3BecTHO, dUTO
CA4, =23, CD =3, AD = 14. Hatinure nnuny pebpa B B;.
D,

/1[ ~ Bl
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OtBer:
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B10 | B ciyuatinom skcnmepuMeHTe GpocaioT ABe HUIrpaibHble KocTu. Hadinure
BEPOATHOCTD TOTO, UTO B CyMMe BBINAJET 3 04Ka. Pesymbrar oKpyriauTe 10

COTBIX Hacrs 2
Orger: | Hnra 3anucu pewenuii u omeemoe nHa 3adanus CI1-C6 ucnoawsyiime
6.1anK omeemoe No2. 3anuwiume cHAYAAA HOMED 6bINOAHACMOZO

3a6auuﬂ, a 3amem no.iHoe 000CHOGAHHOe peweHue u omeem.

C1 | a) Pemmure ypaBaerwue sin2x — 2+/3 sin’x + 4cosx — 4+/3 sinx = 0.
0) HaiinuTe Bce KOpHM 3TOr0 ypaBHEHWS, MPUHAJIEKAIINE ITPOMEKYTEY

4

B11 | Croponbl ocHOBaHHWA IPAaBUALHONH YeTHLIPEX-
YTOJBbHON THpaMHALI paBHBI 14, 60KOBBIE PE6Gpa
paBubl 25. HatimuTe 1momnanb MOBEPXHOCTH 3TOH

MUPAMUILL.
C2 | B npasunbuoit Tpeyronbuoi nupamuge SABC ¢ ocuoBannem ABC, Touka
M — cepemuna pebpa SA, Touka K — cepenmua pedbpa SB. Haiigure yroxa
mesxay miaockoctamu CMK u ABC, eciiu SC=8, AB=6.
C3 | Permure cucremy
log; , (4x—6)+log, (Bx+1)<2,
165-125-2.9"<0.
Otser: |

C4 | ITnomans Tpaneriuu ABCD pasua 810. [luaronanu mepecekaroTcsi B TOYKE

0. Orpesku, coenuudAmoIre cepenuuy P ocHoBaHusa AD ¢ BepuinHAMHU B 1
B12 | Cxopocts aBTOMOOHIA, PA3TOHAMIONIIETOCI C€ MeCTa Ccrapra IIo

. . C, mepecekaloTCd C TUATOHAIAMH Tparernunu B Toukax M u N . Hatimure
OPAMOJIWHEHHOMY OTPE3Ky IIyTH JJIMHOM [ KM C IIOCTOSHHBIM YCKOPEHHEM

oMb TpeyroabHuKa MON, ecniu OXHO W3 OCHOBAHWU TPAIIEIIUH BIBOE

2
a xM/4”, BeMMHcIgerca o dopmyie v = +/2la. Oupenenure HauMeHbIIee
’ chopmy pen 60JIBIlIe IPYTOTrO.

YCKOpeHHe, C KOTOPBIM JOJKEH IBHIraThCd aBTOMOOMIIb, YTOOBI, IIPOEXaB
0,4 kunomeTpa, mpuoGpecTr CcKopoctb He wmeHee 160 km/a. Ortser C5 | IIpu xaxux « ypasmenwme ‘x2+2x_3‘ —2a=|x+a| - | IMeeT DOBHO TpH

: _C5 |
BBIpa3uTe B KM/4”.
_Cs |

KOpHA?

Orser: | 5 C6 | B BospacraroIeil mocae0BaTeIbHOCTH HATYPAIbHBIX YHUCENT KaiKIble TPH
IOC/IEI0BATENbHBIX YjeHa o00pasyloT Jaub0 apudMeTHYecKylo, JHOO
reOMeTPHUYECKY0 Iporpeccuio. llepBeIi wieH IOCIEHOBATEIHLHOCTH

B13 | IlepsrIit yac aBTOMOGHIL €Xal CO CKOPOCThbIo 120 KM/4, clemyiolnue TpH paseH 1, a mocrenuuii 2076.
yaca — co ckopocrbio 100 Km/4, a 3aTeM ORHMH Yac — CO CKOPOCTBIO a) MOKeT JIU B II0CTIeZI0BATEILHOCTH OBITh TPH YIeHa?
40 xm/u. HaiimuTe cpemHion CKOPOCTh aBTOMOOWIIS HA IPOTSKEHHH BCETO 6) MOET JI B IOCIE€N0BATEIBHOCTH OBITh YeThIPEe WIeHAa?
myru. OTBer faiTe B KM/4. B) MOKET JI¥ B IIOCIEe0BATEIbHOCTH ObITh MeHbIIe 2076 uieHoB?
OrtBer: |

B14 | Haiinure Touky MuHEMyMa (DyHKIHK y = (x — 10)2(x -6)-3.

Oreer: |




Bap B2 B3 B4 B5| B6 |B7| BE |B9|B10| Bll| Bl12 | Bl5| Bl4
1 500000 | 13,5 | 219000 11104] 6 25 8025 16 30 3 -2
2 61225220400 13| 93| 3 S 4015 05 30 4 -3
3 12 45217000 15)| 127| 4 15| 6]025 1 90 3 -4
4 6| 45219000 13| 127| & S| 6025 05 90 3 -5
5 121135220400 15) 104| 3 1.5 8]0.15 1 30 4 -4
22 500000 | 22,5 | 217000 1] 93] 4| 025 4/025| 16 30 3 -2
T 500000 | 22,5 | 220400 5(127( 6| 025 40,15 1 90 3 -2
24 6| 4.5| 217000 11104 3 05| 6(025| 16 30 4 -3
25 9 8 14 367 9 45| 20 23 §(003| 868 | 32000 -5
10 7| 10000 12 347 4| 155 6 3 91008 | 336 | 10000 10
27 3| 80000 | 30 292 1| 51| 56 18 | 0,06 &4 4500 5
12 9 10000 | 30 367 4| 51| 20 18| 0,03 | 336 | 4500 10
13 7| 80000 14 347 1] 45| 6 8008 | 8432000 5
14 3 8 12 292 91 153 | 56 910,06 868 | 10000 -3
51 9 8 12 347 1] 51| 20 91008 | 84| 4500 -5
32 7| 10000 | 30 292 91 45| 6 18 | 0,06 | 868 | 32000 10
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Kpurepun onneHuBaHuA 3aJaHU ¢ Pa3BEPHYTHIM OTBETOM

a) Pemmre ypasrenme sin2x — 2+/3 cos®x — 4sinx + 4/3 cosx = 0.

0) Haiimure Bce KOPHM BTOrO ypaBHEHHU:A, IPUHAIIEKAIINE IIPOMEKYTEY

-4
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Copep:xanne KpuTepHus Bannsl

O60CHOBAHHO ITOJIYYE€HBI BEPHBIE OTBETHI B 000MX MYHKTAX 2

O60CcHOBAHHO ITOJIYY€H BEPHBIH OTBET B IIYHKTE 8) WJIN B IIyHKTE 0)

BBIIIIE

1
Pemenne e cOOTBETCTBYyeT HU OTHOMY M3 KPHUTEPHEB, IIEPEUUCICHHBIX 0
2

Maxcumanvrblii 6041

Pemenne.
a) IIpeobpasyem ypaBHEHUE U PA3JIOKUM JIE€BYIO YACTh HA MHOMKHTEIM:

2sinxcosy — 2+/3 cos?x — 4sinx + 4+/3 cosx = 0;
sinx(cosx — 2) — ~/3 cosx(cosx — 2) = 0;
(cosx — 2)(sinx — +/3 cosx) = 0.
Ypasuenwue cosx — 2 = 0 He umeer KopHe#. CiremoBaTeabHO,
sinx — ~/3 cosx = 0.
Ecmnu cosx = 0, To sinx = 0, 3T0 HeBO3MOKHO. SHAUYUT, COSx # 0. Pasgenum obe wacTu
ypasHenus Ha cosx. [lomygaem:

tgx — /3 = 0.

Tor;[angﬂrk, ke Z.

} dr  TIn
MIPUHAMJIEKAT KOPHU 3 u 3

6) Orpesky [n; 5—”

Sm 4
2

Orser: a) %4‘71’](, keZ; 6)— u—.

B npaBunbHoi Tpeyroapuoii nupamuae SABC ¢ ocHoBaunemM ABC, Touka
M — cepenuna pebpa SA4, Touka K — cepemuua pebpa SB. Haiimure yroa
mesxy rockoctamu CMK u ABC | ecnu SC = 6, AB = 4.

Pemenne.

IIposegem nepnenguryaap CQO k MK, Q — cepenuna MK. W3 Touku (Q omycTuM
nepueHAuKynAaAp QP Ha IUIOCKOCTb OcHOBaHWA. Toura P mesxutr Ha Memmane CL
TpeyronbHuKa ABC. MK mapaiienbHa IpAMON IepecedeHus Iuockocrer CMK u
ABC, QP 1 MK u CQ 1 MK. CaemoBarenbto, / QCP — NWHEHHBIA yroj HCKOMOTO
yrua. Haiinem QP.

SO=+SC?-C0o? = |- 4 \/_ = |6 16 _2/
- 1So 123 :
2 3

5 5
CP==CL=—=/3.
6 3J—

V3 23

Suauwrt, tg £ QCP = =
9£0 = c

ol

V23

Orser: arctg =




Maremaruka. 11 kracc. Bapuanr 1-3-4-7-13-25-27-31

Conepsxanune Kpurepusa

Baniabl

O60CHOBAHHO TOJIYYEH BEPHBIH OTBET

Pemrenne comep:kuT O0OOCHOBAHHBIM MEPeX0]] K I[UIAHUMETPUIECKOH

3ajade, HO IIOJIyYeH HEBEPHBIA OTBET WJIM PEIleHHe He 3aKOHUYEHO WU 1
IIPY IPABHUJIBHOM OTBETE PellleHre HeIOCTATOYHO 000CHOBAHHO
Pemenre He COOTBETCTBYET HHM ONHOMY M3 KPUTEPHEB, IIEPEYHCICHHBIX 0
BBIILIIE

Makcumanvrulii 6aan 2

Permure cucremy

log,, ,1(4x—5) +log, (2x+1) <2,
9'-2.6"-3-4<0.

Pemrenne.
Pemnm mmepBoe HEPaBEHCTBO:

1
log,,,,(4x—5)+

— <
log,, ., ;(4x —5)

Cnenaem zameny y = log,_ _ ;(4x—5):

_1\2
y+1£2; ﬁgo’
y y
oTryza y = lumm y < 0.
Ecmu log,, ,(4x-5) =1, o0
2x+1=4x-5,
2x+1>0,
2x+1#1,

OTKynma x = 3.

Ecmu log, ., 4(4x—5) <0, To

Maremaruka. 11 knacc. Bapuanr 1-3-4-7-13-25-27-31

4x-5-1

2er11 =8y,
2x+1>0, OTKyZaa x5
4x-5>0, x> —;
2411, 4

3
—<x< —
4 2

5 3
Pemenve nHepaBeHcTBA: 2 <x< ) un x = 3.

Pemnm BTOpOe HepaseHcTBo. Pasnenum o6e yactu Ha 4
2x X
(ij - z(ij ~3<0.
2 2
3 X
Chenaem 3ameHy z = (E) . Ionyuaem:

22—22—3S0; -1<z<3

X
Oo6paTHas 3aMeHa [aer: (gj <3, x<log, 3.

Perrtennem crucreMsbl SBISETCA O6H_Iaﬂ qacCThb peH_IeHI/Iﬁ I[ng HEpPaBEeHCTB. y‘II/ITbIBaﬂ,

aro 2 < log,; ;3 < 3, HAXO/IMM PellIeHHe CHCTEMBbI: 2 <x<—.

2
Orser: (E E)
4 2

Conep:xanue KpuTepusa Banianx
O60CHOBAHHO ITOJIYYEH BEPHBIH OTBET 3
(O0a HepaBeHCTBA CHCTEMBI PellleHbl BEPHO, HO CHCTEeMA pellleHa HeBEPHO 2
OG60CHOBAHHO II0JIy4YeH BePHBIA OTBET B OMHOM HEPABEHCTBE CHCTEMBbI 1
Pemenue He COOTBETCTBYeT HW OJHOMY W3 KPUTEPHEB, ITEPEYMCIEHHBIX 0
BBIIIIE
Maxcumanvrwvlii 6aan 3




Maremaruka. 11 kracc. Bapuanr 1-3-4-7-13-25-27-31 5

IInomans tpamemuu ABCD pasua 135. Jluaromanu mepecekaioTcsi B
touke O. Orpesku, coemuHdIKe cepeauny P ocuoBanms AD c

pepiuaamu B u C, repecekaoTcsa ¢ IHATOHAIAMYI TPANeNnu B Touyrax M
u N. Haiimure mnomans Tpeyronbuuka MON, eciu OMHO M3 OCHOBAHUE
Tpaleluy BIABoe 00JIbIIe JPYIoro.

Pemenue.

Ilycte AD = 2BC (puc. 1). Uernsipexyroabauku ABCP u BCDP - mapa’jieaorpaM-
MBI, mmodToMy M m N — cepenunbl BPu CP, 3nauut, CM u BN — MenuaHBI
Tpeyronbauka BPC. llycts h — Beicota Tpamernuu. Ilomoum  BC=aq,
AD = 2a, OM = x. Torga

at2a, 3 ,_135 ah=90,
2 2

a0C = 2x, 7.k. O — TO4YKa IlepeceueHnus MeuaH TpeyroibHuka BPC, 1109TOMy

AM=MC=3c OAd=AM+OM=3x+x=4r, M _*_1
04  4x 4

Amnajoruymo, (O)—g = %, 3HAYHUT, TPEyrobHUK MON momnobew TpeyroabHuKy A0D ¢

1
KoaurmerTOM T CremoBaTenbHO,

1

2 11
SAMON:(Z) -SAAOD:—-E'Za-—h:—ah:—-90=—.

PaccmoTpum cayuaii, korga BC = 24D (puc. 2). Ilycts & — BhICOTa Tpanenumu.
Ilonowum AD =a, BC=2a, AM =3¢t. Tormaah =90.

1
Tpeyroabauk AOD nopobes TpeyroabHuKy COB ¢ ko3 duimeHTOM > a

AP 1
TpeyroabHuK AMP — tpeyroabauky CMB c¢ KoadpduiimenToM BC = 7 Torma

ﬂzi, %:E MC=12t, AC=AM+MC=15t, AO=5¢, MO =2t,
MC 4 PB 5
OM 2t 2 ON 2
3HAYHUT, —— = — = — . AHAJIIOTWUYHO, —— = —.

04 5t 5 oD 5

Maremaruka. 11 knacc. Bapuanr 1-3-4-7-13-25-27-31 6

CrnemoBaTenbHoO,

Puc. 1

Orser: E WA E

5

Copep:xanne KpuTepus Bamwisl

O60CHOBAHHO ITOJIYYEH BEPHBIH OTBET 3
Paccmorpena xorss GbI OfHA TreoMeTpuUYecKas KOH(HUIyparus, IIs
KOTOPO# IIOJIy4€HO IPABUJIbHOE 3HAYEHNE MCKOMOM BEJIHYUHBI

Paccmorpena xorss 6bI OfHA TreoMeTpudYecKas KOHQUIyparus, LI
KOTOPO# IIOJIyYeHO 3HAYeHHe MCKOMON BEeJIWYWHBI, HEIpaBWIbHOe u3-3a| 1
apudMeTHYECKOH OMHOKH

Pemenne ne COOTBETCTBYET HU OJHOMY H3 KPHUTEPHEB, II€PEUYUCIICHHBIX 0
BBbIIIIE

Makcumanvrulii 611 3

Ilpu rakmx « ypaBHeHUe ’xz —-2x— 3‘ —2a =|x—a|-lumeer POBHO TpHU
KODPHA?

Pemenwne.
SanwuieMm ypaBHEeHHe B BHUJE ‘xz - 2x - 3‘ =|x—a|+2a—-1 Ilocrpoum rpadux
dyaKIEH ¥ :‘ x2—2x— 3‘ u rpadur GpyHKIMu y =| x —a | +2a — 1. U3 pucynka sugHo,

YTO MOAXONAIIMX 3HAYEHUH ¢ POBHO JBA — IIPH OJHOM M3 HHX rpaduK IpaBoM
YacTH MPOXOMUT depe3d TodRy (—1; 0) mpm ApyroM — KacaeTcsi OTPasKeHHOTO




Maremaruka. 11 knace Bapuant 1-3-4-7-13-25-27-31

yuactka napa6ossl. [lepsoe, o4eBUaHO, porcxoauT rnpu @ = 0 ,a BTopoe — KOT/ia ypaBHEHHE
3+ X — X°= 3a— 1 —X UMeeT eAMHCTBEHHbIHA KOpeHb. [IpUpaBHIBas JUCKPUMHUHAHT K HYIIO,

25

HaxooyMm A = —.
12

25
Ortser: 0;—.
12

Maremaruka. 11 kinace Bapuant 1-3-4-7-13-25-27-31 8

[ C6]B Bo3pacTaromieii Mocien0BaTeNbHOCTH HATYPATBHBIX YHCEN KaX/Ible TP
MocjIeJ0BaTeNbHBIX WieHa 00pa3yroT 1100 apuPpMETHUECKYIO, THOO reOMETPUIECKYIO
mporpeccuio. ITepBeIi wieH mocieq0BaTebHOCTH paBeH 1, a mocneqauii 2046.

a) MOXKET JI B MOCIIE[OBATENLHOCTH OBITh TPH WieHa?
6) MOXET JIM B MOCIIEI0BATENFHOCTH GBITh YeThIpe UieHa?
B) MOJXET JIM B [IOCJIE0BATENILHOCTH ObITh MeHbliie 2046unenoB?

Pemennue.

a) Her, nockoneky 1 + 20460euetno, a 2046He SBISETCS KBAAPATOM HATYPaJIbHOIO YHCIA.

6) [ocremoBaTeNBbHOCTh HE MOXKET OBITh apu(pMETHIECKON Mporpeccrel, mockonbky 2046 — 1
He genuTcs Ha 3.

ITocnenoBaTenbHOCTh HE MOXET OBITh T€OMETPHUECKON Mporpeccueid, mockoibky uucio 2046
He SIBISeTCs] KyOOM HaTypalbHOrO YHCIa.

Ecnn nepBble Tpu wieHa 0Opa3ylOT TeOMETPUYECKYI0 MPOrPeccHio, a IMOCIeAHHe TPH —
apudMeTHuecKyo, T0 311 uncaa: 1, g, , §, 2¢f- q Ho ypaBuenne 2¢f- q — 2046 = Qie umeer
LeJIBIX KOpHEeH.

Ecnn mepBble Tpu wieHa 00pa3yioT apHU(MeTHUYEcKylo IpPOrpecchro, a IOCIeIHHe TpU —
reoMeTprUiecKyto, To mepBble Tpu uucna: 1a + 1 u , 2a +1, rie a — HaTypajlbHOE YHUCIIO.

(2a+1)2

1
Torma mocieaHee YHUCIO JOJDKHO DPABHATHCS =4a+ 4+ —; @ @ oTo He menoe

YHCIIO.
B) MOJKET JIH B [IOC/IEI0BATENIbHOCTH ObITh MeHblIe 204641eHOB?

Ja, narpumep 1, 2, 4, 6, 8, ..., 2046

Copep:xaHue KpuTEpHS. Baanasl

BepHo pemieHbI Bce Tpy MyHKTA.

BepHo pemeHs! 1Ba MyHKTA: d U 6 WIA O U 8.

BepHo PELICHBI ABa IIYHKTA: d U 8 UJIM OOWH ITYHKT 0.

BepHo pelieH TOJIbKO OJIMH M3 IYHKTOB: d WU 8

Peienue He COOTBETCTBYET HU OAHOMY U3 KPUTEPUECB, NEPEUNUCIICHHBIX
BBIIIIC

PO RN WS

Maxcumanvroiti 6ann.

CoaepxxaHue KpuTepust banabl.

OOG0CHOBaHHO MOJTy4eH BepHbI OTBET 4

[Tonmy4yeH BepHBI OTBET, HO OH HEJAOCTATOYHO OOOCHOBaH, WJIH B OOOCHOBaHUM

cofiepXaTcsl MeJIKUe HETOYHOCTH, HallpUMep OTCYTCTYIOT PUCYHKH ISl pa3IMYHBIX 3

3HA4YCHMI napamerpa

Xon peunieHWs: B LEJIOM BepeH, HO OTBET COAEPKUT IMOCTOPOHHUE 4YHUCIA, WIH 2

HalIeHO TOJIBKO OJJHO M3 BEPHBIX 3HAUCHUH

Pemenne comepuT BepHyIO0 reOMETPUUECKYIO0 HHTEPIIPeTalfIo 3aJauy U1K BePHBIHA

nepexoJ] K paBHOCHJIBHOW cucTeMe Oe3 MOJyJjel, NanbHellne coaepiKaTelbHbIe 1.

MIPOABM)KEHUS OTCYTCTBYIOT

Pelenrie He COOTBETCTBYET HM OAHOMY M3 KpUTEpPHUEB, IEPEUNCIIEHHBIX BBIIIIE 0
Maxcumanvroiii 6ain 4,




Maremaruka. 11 knacc. Bapuanr 2-4-10-12-14-22-24-32

Kpurepun onneHuBaHuA 3aJaHU ¢ Pa3BEPHYTHIM OTBETOM

a) Pemmre ypasrerme sin2x — 24/3sin’x + 4cosx — 4+/3 sinx = 0.

6) HafII[HTe BCE€ KOPHH 9TOro yYpaBHEHH A, IIPUHAAJICHAIIINE IIPOMEKYTKY
T

-, |
2

Pemenne.
a) IIpeobpasyem ypaBHEHUE W PA3JIOKUM JIE€BYIO YACTh HA MHOMKHTEIH:

2sinxcosx — 2+/3 sin’x + 4cosx — 4+/3 sinx = 0;
cosx(sinx + 2) — ~/3sinx(sinx + 2) = 0;
(sinx + 2)(cosx — +/3sinx) = 0.
Ypasuenue sinx + 2 = 0 He umeeT Kopuei. CienoBarenbHo,
cosx — +/3sinx = 0.

Ecnu cosx = 0, To sinx = 0, 970 HeBo3MO:xkHO. SHayuT, COSx # 0. Pazmennm obe vacTu
ypaBHeHus Ha /3 cosx. [Tomyaaem:

1
tgx——=0.
gx \/g

Tornax=%+7rk, ke Z.

T T
6) Orpesky [—E; n} MIPUHAJIEIKUT TOJBKO KOPEHb ry

A

Orser: a) %4‘ 7k, k € 7Z; 6) %

Maremarura. 11 knacc. Bapuanr 2-4-10-12-14-22-24-32

Cogep:xaHnne KpuTepusa Banasr
O60CcHOBAHHO HOJyYEeHBI BEPHbIE OTBETHI B 000MX MYHKTaX 2
O60cHOBAHHO HOJyYeH BEPHBINA OTBET B IIYHKTE a) WJIX B MyHKTE 6) 1
Pemienne He cooTBETCTByeT HHM OJHOMY U3 KPHUTEPUEB, [IEPEUUCIEHHBIX 0
BBIIIIE
Makcumanvruvlii baan 2

B npasunwHoit Tpeyroabuoit nupamune SABC ¢ ocuoBannem ABC, Touka
M — cepenuna pebpa SA, Toura K — cepemmua pebpa SB. Haiimure yrona
meskay wiockocramu CMK u ABC, ecmu SC=8, AB=6.

Pemenue.

IIpoeenem mepnennuryasap CQ k¥ MK, QO — cepenuna MK. W3 Touku Q omycTum
nepueHauKyaap QP Ha IIOCKOCTh ocHOBaHuA. Tourka P mexur mHa Memmane CL
TpeyroinbHuka ABC. MK mapanneibHa IPAMOU lepecedeHud Iockocreit, OP | MK
u CO 1 MK. CuemoBarenbuo, / QCP — nmuHEHHBIH yros wckomoro yriaa. Haimem

oP.
SO =/SC?—CO? = /8~ (23) = 64—12 = 213;
oP - %So - J13;

1 5 5
CP==0L=>CL=>.3.
2 6 2\/—

2439

3uauwmr, tg £ QCP =
9£0 15

ala

2
5

239

Orser: arctg———.
15




Maremaruka. 11 knacc. Bapuanr 2-4-10-12-14-22-24-32

Conep:xanune KpuTepus Banasr

O60CHOBAHHO TOJIYYEH BEPHBIH OTBET 2
Pemenne comep:xuT O0OOOCHOBAHHBIM II€PEXOl K ILJIAHUMETPHUECKOMN
3ajade, HO IIOJIyYeH HEBEPHBIA OTBET WJIM PEIleHHe He 3aKOHUYEHO WU 1
IIPY IPABHUJIBHOM OTBETE PellleHre HeIOCTATOYHO 000CHOBAHHO
Pemenre He COOTBETCTBYET HHM ONHOMY M3 KPUTEPHEB, IIEPEYHCICHHBIX 0
BBIIIIE

Makcumanvrulii 6aan 2

Pemrure cucremy

Iog3x+1(4x - 6) + |094x76(3x + 1) <2,
16— 12°-2-9* <.

Pemenne.

Pemmum mepBoe HepaBeHCTBO:
1

lo dx—-6)+ ————— <
Gars1(4—6) log,, , ;(4x - 6)

Cnenaem zameny y = 109, . (4x —6):

y+_— ’ ]
y y
otkyna y=1 umu y<0.
Ecmu log,  4(4x-6) =1 T0
3x+1=4x-6,
3x+1>0,
Ix+1+#1,

OTKyma x = 1.

Ecmu log,, . ,(4x - 6) <0, TO

Maremaruka. 11 knacc. Bapuanr 2-4-10-12-12-22-24-32

A-6-1 4 47
x+1-1 <0,
3x+1>0, OTKyza * 3
4x -6 >0, x> —;
311, 2

3 7
—<x<—
2 4
3 7
Pemenve nHepaBeHcTBA: ) <x< 7 unua x = 1.

Pemum BTOpOe HepaseHcTBo. Pasgenum o6e yactu Ha 9™

4 (o

X
Cuenaem 3ameHy z = (gj . Ilomyuaewm: 2z 2< 0; -1<z<2

X
Oo6paTHas 3aMeHa [aer: (g) <2; x<loga2.
3

Pemennem crcremsl ABIsgeTcA 001IaA YaCTh PEIIEHUH IBYX HEPABEHCTB. Y YUTHIBA,

&
aro 2 < 10g,,32 < 7, HAXOAUM pelleHHe CHCTEeMBbI: 3 <x< 7

OrtBer: (E’ Z)
2 4

Copep:xanne KpuTepHus Banasr
OGOCHOBAHHO ITOJIYUEH BEPHBIHA OTBET 3
O0a HepaBeHCTBA CUCTEMEI PEIlIeHbI BEPHO, HO CHCTEMA PellleHa HEBEPHO 2
O60CHOBAHHO IOJIyUYeH BEPHBIH OTBET B OMHOM HEPABEHCTBE CHCTEMBI 1
Pemenrie He coOTBETCTBYeT HHM ONHOMY M3 KPUTEPHEB, IIEPEYHCIEHHBIX 0
BBIIIIEe
Maxcumanvruviii 6011 3




Maremaruka. 11 knacc. Bapuanr 2-4-10-12-14-22-24-32

ILmomans Tpamnernnu ABCD pasHa 810. Jluaronanan mepecekaiTcs B TOUKe
O. Orpesku, coequHALIINE cepeauny P ocHoBaHuA AD ¢ BepmiuHamu B u
C, mepecekaroTcd ¢ IUATOHAIAMH Tpamenuu B Toukax M u N . Hatigure
Iomaab TpeyrontbHuKa MON, ecniu OfHO M3 OCHOBAHUU Tpallelluu BIBOe
00JIBIIIE PYTOTO.

Pemenue.
Ilycts AD = 2BC (pwuc. 1). YeTsIpexyroabHUKH ABCP n BCDP -
napajieyiorpaMMmsbl, moatomy M m N — cepemusbl BP u CP, 3sauut, CM u BN -

MenuaHbl TpeyroabHuka BPC. llycts h — Bbeicora Tpamenmu. Ilomomxmm
BC=a, AD =2a, OM =x. Torna
a+2a

h= Eah =810, ah =540,
2 2

a0C = 2x, 7.k. O — TOYKA epecedyeHns MeIuaH TPeyrorbHuKa BPC, 103TOMY

AM=MC=3, Od=AM+OM=3x+x-4y, M _*_1
04 4x 4
ON 1
Ananoruymo, —— = n 3HAYUT, TPEyroibHUK MON momobeH TpeyroiabHuKy A0D ¢

1
KoaurmerTOM T CiremoBaTenbHO,

2
1 1 1 2 1 1 45
S, == -8 =—.>.2a-—h=—ah=—-540=—.
“MON (4) 20D =16 5 3 T 24 T 2
PaccmoTpum ciayuaii, xorna BC =24D (puc. 2). Ilycts h — BbICOTA Tpamelum.

IMonoxum AD =a, BC=2a, AM =3t. Torma ah = 540.

1
Tpeyronbaur AOD momobeH TpeyroiabHuKy COB ¢ koadduireHToM > a

AP
TpeyroabHuK AMP — tpeyroabHUKy CMB ¢ KoadduiimeHToM BC = 7 Torma

AM 1 PM L 1% AC=AM+MC =151, AO=5t, MO =2t,
MC 4 PB 5
oM 2% 2 ON 2
3HAUUT, — = — = — . AHamorumuso, — = —. CllefoBaTeNbHO,
04 5 5 oD 5

2 4 1 1 2 2 72

2
Soov=|2) 8 ety T Lap L sa0= 12
“MON (5) 240D = Hg " 54 g = 35 = 55 5

Maremarura. 11 knacc. Bapuanr 2-4-10-12-14-22-24-32

Copep:xanne KpuTepus Bauisl

O60CcHOBAHHO HOJyYeH BePHBINA OTBET 3

Paccvorpena xora OBl OfHA reoMeTpMYecKas KOH(HUIypanmda, And| o
KOTOPOH IIOJIYYEeHO IPaBUIbHOE 3HAYEHHE MCKOMOH BEJINYHMHbI

Paccmorpena xors Obl omHA TreoMeTpHYecKas KOH(PUIyparud, it
KOTOPOU IIOJy4YeHO 3HAYEeHHWe WMCKOMOM BeJMYWHBI, HEeIpaBWIbHOe m3-3a| 1
apudMeTHIECKOH OMHOKH
Perienne He cOOTBETCTBYET HHM OJHOMY K3 KPHUTEPUEB, MEPEUUCIEHHBIX 0
BBIIIIE

Maxcumanvrvlii 6041 3

IIpn rakwmx « ypaBHeHUe ‘xz +2x — 3‘ —2a =|x+a|-1uMeer pPOBHO TpH
KOPHA?

Pemenne.
SamnuiieM ypaBHEHHE B BHJE x242x— 3‘ =|x+a|+2a—-1 Ilocrpoum rpaduru

byHRIME Y :’ x2 +2x — 3‘ u y=|x+al|+2a—1. V3 pucyHKa BUAHO, YTO HMOTXOMAIINUX

3HAYEHWH ¢ POBHO JBA — IPH OJHOM M3 HUX Ipad)uK IIPaBOM YacTH IIPOXOIUT Yepes
Toury (1; 0), mpu apyrom — kKacaercd OTpa)KeHHOTo ydacTka mnapabomnsl. Ilepsoe,
oueBHAHO, TmpoucxoauT 1mpu a=0, a Bropoe - KOTAA YypaBHEHHE
3-2x—x?=3a-1+x EMeeT e MHCTBEHHbI KopeHb. IIpupaBHUBasg TUCKPUMHUHAHT

25
K HyJII0, HAXOIUM a = ITR




Maremaruka. 11 knacc. Bapuanr 2-4-10-12-14-22-24-32

OrtseT: 0; —.
12

Copep:xanne KpuTepus Bannsl
O60cHOBAHHO TOJIYYEH BEPHBINA OTBET 4
Ilomy4yen BepHBIH OTBET, HO OH HEJOCTATOYHO OOOCHOBAH, WIH B
000CHOBAaHMM COJEPKATCA MeJKHe HETOYHOCTH, HAIpHUMep OTCYTCTyoT| 3
PUCYHEH 71 Pa3INYHbIX 3HAYEHUH ITapaMerpa
Xoz pewieHHs B LEIOM BePEH, HO OTBET COJEPIKUT IIOCTOPOHHHE YHCIA, o
WJIN HANJEHO TOJIBKO OSHO M3 BEPHBIX 3HAYECHUH
Pemenne comep:uT BepHYI0 TeOMETPHYECKYI0 HHTEPIIPETaITuio 3agadu
WIX BEPHBIH mepexo] K PpaBHOCWIBHOU cucreMe 0e3 MOAyJeH, 1
JAJIbHEHIINe CofepKaTeIbHble IPOIBUKEHNA OTCYTCTBYIOT

Pemenne e COOTBETCTBYET HU OTHOMY M3 KPHUTEPHEB, IIEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvrviii 661 4

B Bospacraroieii mociaen0BaTeIbHOCTH HATYPAIbHBIX YUCeN KajIble TPH
IOC/IeI0OBATENbHEIX WIeHA o00pasyloT 100 apudMeTHdYecKy, aubo
reoMeTpPUYECKyl0 Iporpeccuto. llepBbIii wWieH mOC/IETOBATENIBHOCTH
paBeH 1, a mocneguwuit 2076.

a) MOKET JIM B IOCIeN0BATEILHOCTH OBbITH TPH YieHa?
0) MOKeT JIH B II0CJI€LOBATEILHOCTH OBITH YeThIpe YieHa?
B) MOKeT JIU B IIOCIe0BATEILHOCTH ObITh MeHbIle 2076 4ineHoB?

Maremarura. 11 knacc. Bapuanr 2-4-10-12-14-22-24-32

a) Her, mockonbky 1+ 2076 He memurca Ha 2, a 2076 me aABIgeTcI KBaApaToM

HATYPaILHOTO YUCIA.
6) IlocnemoBarensHOCTD HE MOKET OBITH APU(PMETHIECKOH TPOTPECCHEE, TTOCKOIbKY

2076 — 1 ue memurea Ha 3.

ITocnemoBarenbHOCTh HE MOKET OBITH TeOMETPHYECKON IIPOrpeccHei, ITOCKOIBKY
2076 He sABJIsAETCI KyOOM HATYPAIBHOTO YHCIA.

Ecnu mepBbie Tpu wieHa o6pasyioT reoMeTPHIECKYIO IIPOTPECCHo, a MOCIeAHne TPH
— apumeTHyecKyo, To 9TH yucna:l, g, ¢°, 2q° — g, HO ypaBHeHHe 2q2 -g—-2076=0

He UMeeT IIeJIbIX KOPHEeH.
Ecnu mepsrie Tpu uneHa 06pasyioT apupMeTHYECKyI0 IMPOTPEecCHio, a IIOCIemIHue

TPU — TeOMeTPHUUIECKyIo, TO 9TU unucna: 1, a + 1u 2a + 1rne a — HaTypaIbHOE YHUCTIO.

2
M:4a+4+ ! , a 9aTo
a+1 a+1

Tor;[a IIociaegHee 4YHUCIO [JOJHKHO PaBHATHCA

He HaTypaJbHOE YHCIIO.
B) Jla, Hanpumep 1, 2, 4, 6, 8, ..., 2076.

Conepsxanue Kpurepusa Bannsl

Bepmo peliens! Bce TpH MyHKTA 4
BepHo peniens! gBa myHKTa: @ ¥ 0 WIK 6 U 8 3
BepHo pelieHs! aBa MyHKTA: @ ¥ 8 WX OfMH MYHKT 0 2
BepHo penier ToIbKO ONWH U3 IYHKTOB: @ HJIH 8 1
Perienue He COOTBETCTBYET HUM OJHOMY M3 KPUTEPUEB, MEPEUUCIEHHBIX 0
BBIIIIE

Maxcumanvuoviii 6aan 4
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