Paiion

JAumarHocTuiueckas padora
o MATEMATHUKE

20 okTa6psa 2010 roxa

11 xkmacce

BapuanT Ne 5 (6e3 mpou3BoaHOIM)

Topon (HaceneHHBIH MyHKT)

IIxoma

Knace

damvunna

Nmsa

OTtuecTBO

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOi) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTBI

Ha sBpimonHenve sK3aMeHAMOHHON paboThI MO MareMaTWke paercs 4 daca
(240 mum). Pabora cocToUT 13 ABYX YacTei U COAEP:KUT 18 3amaumii.

Yacts 1 comepsxut 12 3amanunii ¢ kparkum orBetoM (B1-B12) 6azoBoro ypoBHS
10 MaTepHaay Kypca MaTeMaTHKH. 3aJaHuA 4acTH 1 CYHUTAIOTCA BBITOJTHEHHBIMU,
ecli DK3aMeHyeMBbIM [Jajll BepHBIM OTBET B BHJE IeJIOTO YHUCIa WUIW KOHEYHOM
IeCATUIHOHN APO6H.

Yacts 2 comepsutr 6 6omee croxkubix 3amanuii (C1-C6) mo marepmanry Kypca
MareMaTuku. [Ipy nx BBHITONIHEHWH HAMO 3amKCATh IOJHOE PEIIeHNe W 3aIucarhb
OTBeT.

CoBeryeM 1jisi DKOHOMUM BpPEMEHH IIPOIYCKATH 3aJaHue, KOTOpOoe He yaaercs
BBINOJHUTE CPasy, U MEePexXOIuTh K ClieayiomneMy. K BBHIIOJHEHHIO MMPOIyIIeHHBIX
3aJaHUi MOKHO BEPHYThCH, €CJITH Y BAC OCTAHETCA BPeM.

sKenaem ycnexa!

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOi) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU
KOHeuHan decamuunas 0po6b. Edunuyvbr usmepenuii nucamov He
HY2#CHO.

Terpans crout 30 pybmeit. Kakoe namboibiiiee 4mcIo TakWx TeTpatei
MOKHO OyzeT KynuTh Ha 750 py6Jieil mocie MoHM:KeHusA eHbl Ha 15%?

Otser: |

Ha pucyHke :XKUpPHBIME TOUYKAMM ITOKA3aHA I[€HA AJIOMUHHUSI HA MOMEHT
3aKpBITUA OMPIKEBBIX TOPTOB BO Bce paboune xuu ¢ 4 mo 17 mapra 2008
roga. Ilo ropusoHTanM yKasbIBAIOTCA UYHCIA MECAIA, [0 BEPTUKAIN —
meHa TOHHBI amomuuusg B gosutapax CIHA. Jlaa HArIATHOCTH KUPHBIE
TOUKM HA PHCYHKe coemwHeHbl JjuHEed. Ompemenure II0 PHUCYHKY
HamOOJBIIYyI0 I[IeHy AaJIIOMUHHA HA MOMEHT 3aKpbITHA TOPrOB B
yraszauaabpii nepuoy (B goanapax CIIIA 3a Torny).
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Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOi) 4

B tpeyronsruke ABC yron C paser 90°, AB = 44, AC = 22+/3. Haiigure
sinA.

OTser: |

CrpoutensHoil pupme Hy:XHO mprobpectu 60 KyGOMETPOB CTPOUTEIHLHOTO
O6pyca. ¥ meé ecrbTpu mnocraBmuia. CKoAbKO py6ied mpumercs

3aIJIATUTH 34 CAMYIO JelIeByI0 MOKYyIKy ¢ mocraBkoii? IleHnl u ycaoBus
JIOCTABKHU IIPUBEIEHEI B TAOIHIIE.

Ilena CronmocTs
6
ITocTaBmiuk (p)rr)g ;zﬁ XOCTABKH HOHO;CI:II’(I;;?;’HI’E
zalmd) (pyGueti)
A 4300 10200
ITpu 3akase Ha
cymMMy Goirbiiie
B 4500 8200 150 000 py6ireii
JlocTaBKa OecriaTHO
IIpu 3akase Ha
cymMmy 6oJbIiie
B 4400 8200 200 000 py6aeit
JOCTaBKA (GECILIATHO
Orser: |
Haiinure ILIOIAIb TPEyroJIbHHUKA,
M300paKeHHOT0 HA  KieT4arod Oymare c Lom

pasmepom EmeTkm lcm X 1lcm (CM. PHCYHOK).
OTBer faiiTe B KBAAPATHBIX CAHTUMETPAX. B

Ortser: |

1

x—=17
HaiinuTe KopeHb ypaBHEHUS (ZJ =—.

16

OTser: |

© MHOO, 2010 r.

Otser: |
Haiinure 3HaYeHMe BhIpasKeHU 32 +loga4,
Orser: |

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOi) 5

MarepuanbHas TOYKa JBHIKETCA OT HAYAILHOTO [0 KOHEYHOTO
nosokenua. Ha pucyHke usobpameHn rpadur ee nsmxenus. Ha ocu
abcIyee OTKIAmbIBAETCA BpeMs B CEKyHIAX, HA OCH OPAMHAT — PACCTOTHHUE
OT HAYAILHOTO IIOJIOKEeHUsS Todku (B MeTpax). Hailimure cpemHio0
CKOpOCTh aBH:KeHuA Touku. OTBET maiTe B METPAX B CEKYH/Y.

F 3

e e ——————————

¥

Bo croJBKO pa3s yBeNMYUTCS IUIOIIAAh TOBEPXHOCTH MUPAMUILI, €CIIU BCE
ee pebpa yBenuuuTs B 7 pas?

OTteer: |

B10 | B 60koBO# cTeHKe IMUIMHAPHYECKOTO Oaka BOIM3M MHA 3aKPEIIEH KpaH.
ITocie ero OTKpBITHS BOjia HAYMHAET BBHITEKATh U3 6aKa, IIPH 9TOM BHICOTA

cronba Boxbl B HEM MeHsercs mo s3axony H(t)=5-0,1t+ Tl()()tz’ roe t -

Bpems B MuHyTax, H — BbicoTa B MeTpax. B Teuenne Kaxoro BpemeHu Bojga
Oymer BeITeKaTh u3 6axa? OTBeT mIpUBEIUTE B MUHYTAX.

Ortser: |

B11 | Hajigure nauGonbiree sHauenne QyHKI@E Y = 5 — 4X — x2.

OTtBeT:

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOi) 6

U3 nymxkra A B uyskr B, paccrosHume Mexay KoropbiMu 60 Ewm,
OIHOBPEMEHHO BLIEXAJH MOTOIMKIKCT U Bejocunenucr. MaBecTHo, uTo 3a
Yac MOTOIHUEIUCT mpoes:xaer Ha 40 KM OONbIlle, YeM BEJIOCUIIEINCT.
Omnpenpennure CKOPOCTh BEJIOCUIIEANCTA, €CAM H3BECTHO, YTO OH HPHOBLI B
myHKT B Ha 2 yaca mos:xe motonukiaucra. OTBeT maiite B KM/4.

OrtBer: |

Yacts 2

s 3anucu pewenuit u omeemos na 3adanusn C1 - C6 ucnoaw3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEP 6bINOLHAEMOZO
3adanus, a 3amem no.i1Hoe 000CHOBAHHOE PeuleHue U Omeem.

y+sinx =0,

PeU_H/ITe cucreMm aBHeHI/Iﬁ
y P (44/sinx — 1)(2y +3) =0.

B 1mpaBunpmoii TpeyrombHo¥ mmpamuge SABCc ocHoBammem ABC
maBecTHBI pebpa: AB =5+/3, SC =13. Haiimure yron, o06pa3oBaHHBIH

ILUIOCKOCTHI0 OCHOBAHHMS M IIPSIMOM, IPOXOIAINEH Yepes CepeauHbl pedep
AS u BC.

Pemnre HEpaBeHCTBO

X2 2
|092[(7 —XZ _ 5)(7 —X2+4 _ 1)) + Iogz% > |092(73—X2 B 4) )

X"+

B tpeyronsaurke ABC AB =10, BC =5, CA = 6. Touka D nexut Ha ipsaMoi
BC rak, uto BD :DC =1:2. OKpy:XKHOCTH, BIOHCAHHbIE B KaXKIBIA U3
TpeyronbHUKOB ADC m ADB, kacaiorcs croporbl ADB Toukax Ewum F.
Haiigure naunay orpeska EF.

Hatinure Bce 3HaueHWa q@, NOpU KaKAOM U3 KOTOPHIX (PYHKIMA

f(x) = x2—2 ‘ x—a’ ‘ —6X uMeeT XOTd ObI OHY TOYKY MaKCHMyMa.

C6 | Ilepex kammbiM us umcen 2, 3, ..., 6 u 10, 11, ..., 20 TPOU3BOIBHBIM
o6pasoM CTaBAT 3HAK ILIIOC WM MHHYC, IOCIE Yero K KaKIOMY W3
06pa3oBaBIINXCI YHCENI IIepBOro HaOopa NpHUOABIMIOT KaMKmIoe U3
00pas3oBaBIIUXCA YKUCEJ BTOPOTO HAbOpa, a 3aTeM Bce 55 IOIy4eHHBIX
pes3yibTaTOB CRIAALIBAIOT. HaKyl0 HAMMEHBIIYI0 10 MOAY/II M KaKyIO
HaXOO0JIBIIYI0 CYMMY MOKHO ITOJIYYUTH B UTOTE?

© MHOO, 2010 r.
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Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOi) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTBI

Ha sBpimonHenve sK3aMeHAMOHHON paboThI MO MareMaTWke paercs 4 daca
(240 mum). Pabora cocToUT 13 ABYX YacTei U COAEP:KUT 18 3amaumii.

Yacts 1 comepsxut 12 3amanunii ¢ kparkum orBetoM (B1-B12) 6azoBoro ypoBHS
10 MaTepHaay Kypca MaTeMaTHKH. 3aJaHuA 4acTH 1 CYHUTAIOTCA BBITOJTHEHHBIMU,
ecli DK3aMeHyeMBbIM [Jajll BepHBIM OTBET B BHJE IeJIOTO YHUCIa WUIW KOHEYHOM
IeCATUIHOHN APO6H.

Yacts 2 comepsutr 6 6omee croxkubix 3amanuii (C1-C6) mo marepmanry Kypca
MareMaTuku. [Ipy nx BBHITONIHEHWH HAMO 3amKCATh IOJHOE PEIIeHNe W 3aIucarhb
OTBeT.

CoBeryeM 1jisi DKOHOMUM BpPEMEHH IIPOIYCKATH 3aJaHue, KOTOpOoe He yaaercs
BBINOJHUTE CPasy, U MEePexXOIuTh K ClieayiomneMy. K BBHIIOJHEHHIO MMPOIyIIeHHBIX
3aJaHUi MOKHO BEPHYThCH, €CJITH Y BAC OCTAHETCA BPeM.

sKenaem ycnexa!

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOi) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU
KOHeuHan decamuunas 0po6b. Edunuyvbr usmepenuii nucamov He
HY2#CHO.

Terpans crour 10 pybmeit. Kakoe namboibiiiee 4mcIo Takux TeTpagei
MO:KHO Oyzer Kynuth Ha 500 py6Iieil mocie MOHM:KeHUsA eHbl Ha 25%?

OtBerT:

Ha pucynke mnokasan rpaduk paspsaga Oarapedkd B KapMaHHOM
douapure. Ha ropuzoHTaNIbLHOM 0cH 0OTMeUaeTcss BpeMs paboThl (poHAPHKA

B Yacax, Ha BEPTUKAJIBLHON OCH — Halps:KeHue B Bojabrax. OnpemenuTe mo
PHUCYHKy, Kakoe HAIps:KeHHe OymeT oaBaTh OaTapeiika depes 5 4acoB
paborsr porapura. OTBeT maiiTe B BOIbTAX.

18

oIS

Otser: |

x+5
Haiinure KopeHb ypaBHEHUA (Ej =—.

OTtBeT:

B tpeyronpauke ABC yron C paBen 90°, AB =25 AC =10+/6. Haiigure
sinA.

OTser: |

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOi) 4

m B 6amke «A» Kypc

1 ppauk. Kauenr ¥.
68860 p. Kmauenr .

MOKYIIKM IIBedmapckoro ¢panra 26,70 py6. 3a
obomensim B 6anke «B» 2 200 ppankoB HA Cymmy
oomensim B Gamke «C» 3100 dpankoB, mosyuws

97960 p. Ompenenure, B KAKOM U3 0aHKOB (DPAaHK CTOMT J0po:ke Bcero. B
OTBET BalMIINTE, CKOJBKO Pybseil B 5TOM 6GaHKe MOMKHO IOIYYHUTH 34
50 dpankos. CuuraiiTe, YTO KOMHCCHOHHBIN cOOp IpU OOMEHE BATIOTHI
OTCYTCTBYET.

Ortser: |

Ha xmeruaroit 6ymare ¢ KieTkamu ;
pasmepoM 1 cM X 1 cM m306paskeHa - - g T
tpamenus (cM. pucyHok). Haiimure . N = /S
ee IUIOmAAb B  KBaApaTHBIX | | N b
CaHTHMeTPaX.

Orser: |

Haiigure 7sina, ecnu cosa = g ua € (1, 5x; 2x).

OTser: |

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOi) 5

MarepuanbHas TOYKa JBHIKETCA OT HAYAILHOTO [0 KOHEYHOTO
nosokenua. Ha pucyHke usobpameHn rpadur ee nsmxenus. Ha ocu
abcIyee OTKIAabIBAETCA BpeMs B CEKyHIAX, HA OCH OPAMHAT — PACCTOTHHUE
OT HAYAILHOTO IIOJIOKEeHUS TouKu (B MeTpax). Hatlimure cpemHIo0
CKOpOCTh aBH:KeHuA Touku. OTBET maiTe B METPAX B CEKYH/Y.

F 3

W]

e ————

L 2

OTser: |

Bo cxonbKo pas yBenuuuTes IUIOMIALh OBEPXHOCTH ITUPAMU/IBI, €CIIA BCe
ee pebpa yBeanuuTs B 6 pas?

Otser: |

B10 | B 60okoBO# cTeHKe IMUIMHAPHYECKOTO O6aka BOIM3M MHA 3aKPEIIEH KpaH.
ITocne ero oTKpBITHA BOJA HAYMHAET BLITEKATh U3 0aKa, IIPU 9TOM BBHICOTA

" 1
cTonba BOALI B HEM MeHsercs mo 3akomy H(f)=4-0,4¢+ mtz, roe t -

BpeMs B MUHyTax, [ — BbIcoTa B MeTpax. B Teuenme KaKoro BpemeHu Bojia
Oymer BeITeKaTh u3 6axa? OTBeT IpUBEIUTE B MUHYTAX.

Otser: |

B11 | Hajizure nHanmeHblnee 3HAYEHNE dbyHuKIHH ¥ = Vx? - 6x +13.

OTBerT:

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOi) 6

U3 mymkra A B myHKRT B, paccrosgume Mexay KoropbiMu 30 KM,
OTHOBPEMEHHO BBIEXAJIH MOTOIMKJINCT U Bemocunenuct. M3BectHo, uTO 32

Yac MOTOLIMKIIHCT IIPOe3aeT Ha 35 KM OOJbIlle, YeM BEJIOCUIIEINCT.
Omnpenpenure CKOPOCTh BEJIOCUIIEANCTA, €CAM H3BECTHO, YTO OH HPHOBLI B
myHKT B Ha 1 yac 24 MuHyTBI 103:%e MoTouEaucTa. OTBeT maiTe B KM/d.

OrtBer: |

Yacts 2

s 3anucu pewenuit u omeemos na 3adanusn C1 - C6 ucnoaw3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEP 6bINOLHAEMOZO
3adanus, a 3amem no.i1Hoe 000CHOBAHHOE PeuleHue U Omeem.

y—sinx =0,

PeIJ.IHTe CHUCTEM aBHeHI/Iﬁ
y P (34sinx — 1)(y—5) =0.

Ilan ky6 ABCD 4;B,C;Dic pebpom /6 . HaiinuTe paccrosHue oOT cepeunb
pebpa 4B, no npamoit M T, rne Touku M u T — cepenunsl pebep AD u CD
COOTBETCTBEHHO.

Pemnre HEpaBeHCTBO

2
2 2 - _
3—)6 +16 1

. \2
> Iog7(33‘x —3) .

Okxpy:xHocTe S pammyca 12 Bmucana B HPSAMOYTOJBHYIO TPAIEIIHIO C
ocHoBaumsamu 28 u 21. Hatimure paguyc OKpy:XKHOCTH, KOTOpas Kacaercs
OCHOBaHWs, 00JIb11Iell GOKOBOI CTOPOHBI U OKPYKHOCTH S.

Haiimure Bce 3HaveHus mapamerpa la, OpU KaXJOM U3 KOTOPBIX
HEpPaBEeHCTBO ‘ ‘xz —-2x— 3‘ —x% 42— 5‘ < §(|09§a - Iog4a) —x%+2x + 1 umeer

€IWHCTBEHHOE I1eJI0€ PEeIlIeHue.

2x + 17 3x+41
Hawubosbiee 1emoe 4uciao, He IPEBOCXOAIIEe SETE paBHO —3

Haiinure Bce Takue nefCcTBUTEIbLHBIE 3SHAYCHUS X.

© MHOO, 2010 r.
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Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOiM) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTBI

Ha sBpimonHenve sK3aMeHAMOHHON paboThI MO MareMaTWke paercs 4 daca
(240 mum). Pabora cocToUT 13 ABYX YacTei U COAEP:KUT 18 3amaumii.

Yacts 1 comepsxut 12 3amanunii ¢ kparkum orBetoM (B1-B12) 6azoBoro ypoBHS
10 MaTepHaay Kypca MaTeMaTHKH. 3aJaHuA 4acTH 1 CYHUTAIOTCA BBITOJTHEHHBIMU,
ecli DK3aMeHyeMBbIM [Jajll BepHBIM OTBET B BHJE IeJIOTO YHUCIa WUIW KOHEYHOM
IeCATUIHOHN APO6H.

Yacts 2 comepsutr 6 6omee croxkubix 3amanuii (C1-C6) mo marepmanry Kypca
MareMaTuku. [Ipy nx BBHITONIHEHWH HAMO 3amKCATh IOJHOE PEIIeHNe W 3aIucarhb
OTBeT.

CoBeryeM 1jisi DKOHOMUM BpPEMEHH IIPOIYCKATH 3aJaHue, KOTOpOoe He yaaercs
BBINOJHUTE CPasy, U MEePexXOIuTh K ClieayiomneMy. K BBHIIOJHEHHIO MMPOIyIIeHHBIX
3aJaHUi MOKHO BEPHYThCH, €CJITH Y BAC OCTAHETCA BPeM.

sKenaem ycnexa!

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOi) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU
KOHeuHan decamuunas 0po6b. Edunuyvbr usmepenuii nucamov He
HY2#CHO.

Terpans crout 50 pybmeit. Kakoe namboibiiiee 4mMCIo TaKUX TeTpaaei
MOKHO OyzeT Kynuth Ha 850 py6Jieil mocie MOHMKeHUsA eHbl Ha 25%?

OtBerT:

Ha pucynke mnokasan rpadur paspsga Oarapefiky B KapMaHHOM
¢onapuke. Ha ropusonTansHoit ocu oTMedaeTcs BpeMs paboTsl hoHAPHKA

B Uacax, Ha BePTHUKAILHON OCH — HANpsiKeHue B Bojabrax. Ompenenure mo
PHUCYHKY, KakKoe Hamps:kenue OymerT nasaTh Oarapeiika uepes 50 uacos
pabote! horapura. OTBer maiiTe B BOJIbTAX.

18

Haiinure KopeHDb ypaBHEHHU: /57 — 2X = 7.

OTrBer: |

B tpeyronbuuke ABC yroa C pasen 90°, AB =25, AC =7. Haiigure sinA.

OTtBeT:

© MHOO, 2010 r.

Maremaruxka. 11 kinacc. Bapuanr 7 (6e3 IpousBogHOI)

4

Crpoutensuoil pupme Hy:xHO mprobpectu 50 KyGOMETPOB CTPOUTEIHHOTO

Opyca.

Y Heé ecThTpHU TOCTABIIUKA.

Cronmbko pybseir mpumgercs

3aIUIATHTD 34 CaMyI0 JEIeByI0 IOKYIKy ¢ mocraBroi? IleHwl u ycmoBus
JIOCTABKY IIPUBEIEHbI B TAOIHIIE.

Ilena CroumocTs
6
ITocraBumk (p)I')g J(I}:ﬁ IOCTaBKHI HOHOHS:::;?;’HI’E
3al M3) (pyGareit) Y
A 3500 9700
IIpu 3akase Ha
cyMmMy 6oJbIie
b 3800 7700 150 000 py6ureit
IocTaBKa 6ecIiaTHO
IIpu 3akase Ha
cymMmy 6oJibIiie
B 3600 7700 200 000 py6ueit
JoCTaBKa OECILIATHO

OrtBer: |

TPEYrONbHUK (CM. PHUCYHOK). Hammure i iboi

ero IJIOHIamh B
CaHTUMeTpax.

KBaJpaTHBIX | |

Orser: |

Haiinure 3HaYeHMe BhIpasKeHUT

o4 +log,7

Orser: |

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOi) 5

MarepuanbHas TOYKa JBHIKETCA OT HAYAILHOTO [0 KOHEYHOTO
nosokenua. Ha pucyHke usobpameHn rpadur ee nsmxenus. Ha ocu
abcIyee OTKIAabIBAETCA BpeMs B CEKyHIAX, HA OCH OPAMHAT — PACCTOTHHUE
OT HAYAILHOTO IIOJIOKEeHUS TouKu (B MeTpax). Hatlimure cpemHIo0
CKOpOCTh aBH:KeHuA Touku. OTBET maiTe B METPAX B CEKYH/Y.

F 3
5

OTrBer: |

BO CKOJIBKO Pa3 YBEIUYHUTCA ILIOINAAb IIOBEPXHOCTHU ITMPaMH/IbI, €CJIH BCe
ee pebpa yBeanuursb B 4 pasa?

OTtBeT:

B10 | B 60koBO# cTeHKe IMUIMHAPHYECKOTO Oaka BOIM3M MHA 3aKPEIIEH KpawH.
ITocne ero oTKpHITHA BOAA HAYMHAET BHITEKATH U3 0aKa, IPU STOM BBHICOTA

1
cTonba Boxbl B HEM MeHserca mo 3akony H(t) =6,25- 7t+ 4—9t2, roe t -

BpeMs B MuHyTaX, H — BbIcoTa B MeTpax. B TeueHne KaxKoro BpeMeHu Boja
Oymer BeITeKaTh u3 6axa? OTBeT mIpUBEIUTE B MUHYTAX.

Orser: |

B11 | Haiinure HanMenbIee 3HAYeHHE (DYHKIAN Y = Iog3(x2 —6X + 10) +2.

OTtBeT:

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOiM) 6

IlepBoie 120 KM aBTOMOOMIBL e€Xal CO CKOpPOCTHIO 60 KM/4, claemyrorrue
100 kM co ckopocreio 70 kMm/4, a 3arem 90 KM co cropocthio 90 Km/d.
Haiigure cpeHion CKOPOCTH aBTOMOOWJIS Ha MPOTSIKEHWH BCEro IIyTH.
OTBeT maniTe B KM/4.

OrtBer: |

Yacts 2

Haa 3anucu pewenuit u omeemos Ha 3adanusn C1 - C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHAYAIA HOMEP BbINOIHAEMOZO0
3adanus, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U omaeem.

y+sinx =0,

PeU_II/ITe CUCTEM aBHeHI/IIjI
yIP (2/sinx —1)(3y—2) = 0.

Jlan xy6 ABCDAB,C;D;c pebpom 2+/2. Hatimure paccrosuue OT
cepenunsl pedpa B;Cy no npamoit MT, roe Touku M u T — cepenunsl pebep

AD u A B, cooTBeTcTBeHHO.

logy, 4(l0g,(x*~2x)) _
log,, ,(x%+6x+10)

Pemure HEpaBEHCTBO

Oxpy:xHOCT, S pamguyca 24 BOucaHa B PaBHOGEAPEHHYIO TPAIEIUI0 C
ocuHoBauusamu 36 u 64. Halimnre paguyc OKpy:KHOCTH, KOTOpas Kacaercs

OCHOBaHH#A, O0OKOBOM CTOPOHBI A OKPYKHOCTH S.

Hatimure Bce 3HaueHws &8, OpH KaKJOM U3 KOTOPHIX (QPYHKIHSA
f(x) = x2—2 ‘ x—a’ ‘ —4X mmeeT XOTs ObI OHY TOYKY MaKCHMyMa.

-0

Hawu6oabiee I1ejioe 4Hncjao, He IIPEeBOCXOAsdllee YMCIO X, paBHO

Haiinure Bce Takue neficTBUTeNbHbIE 3HAYEHUS X.

© MHOO, 2010 r.
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Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTBI

Ha sBpimonHenve sK3aMeHAMOHHON paboThI MO MareMaTWke paercs 4 daca
(240 mum). Pabora cocToUT 13 ABYX YacTei U COAEP:KUT 18 3amaumii.

Yacts 1 comepsxut 12 3amanunii ¢ kparkum orBetoM (B1-B12) 6azoBoro ypoBHS
10 MaTepHaay Kypca MaTeMaTHKH. 3aJaHuA 4acTH 1 CYHUTAIOTCA BBITOJTHEHHBIMU,
ecli DK3aMeHyeMBbIM [Jajll BepHBIM OTBET B BHJE IeJIOTO YHUCIa WUIW KOHEYHOM
IeCATUIHOHN APO6H.

Yacts 2 comepsutr 6 6omee croxkubix 3amanuii (C1-C6) mo marepmanry Kypca
MareMaTuku. [Ipy nx BBHITONIHEHWH HAMO 3amKCATh IOJHOE PEIIeHNe W 3aIucarhb
OTBeT.

CoBeryeM 1jisi DKOHOMUM BpPEMEHH IIPOIYCKATH 3aJaHue, KOTOpOoe He yaaercs
BBINOJHUTE CPasy, U MEePexXOIuTh K ClieayiomneMy. K BBHIIOJHEHHIO MMPOIyIIeHHBIX
3aJaHUi MOKHO BEPHYThCH, €CJITH Y BAC OCTAHETCA BPeM.

sKenaem ycnexa!

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU
KOHeuHan decamuunas 0po6b. Edunuyvbr usmepenuii nucamov He
HY2#CHO.

Croumomerp aBTOMOOHIA IIOKA3BIBAET CKOPOCTh B MHIAX B 4ac. Kakymo
CKOpoCTh (B MHIAX B Yac) IOKA3BIBAET CIHMAOMETD, €CIH ABTOMOOWIbL
IBmEeTca co ckopoctbio 40 kM B uwac? Cumraiite, 4TO B OZHOH MHIIe
1,6 xm.

OrtBer: |

Ha pucyHke :KHUpPHBIMEH TOYKaMHU ITOKA3aHA IeHA HeTH HA MOMEHT
3aKpBITHS OMP:KEBBIX TOProB BO Bce pabouwme guu ¢ 17 mo 31 asrycra
2004 roma. Ilo ropmsoHTAMM yKA3LIBAIOTCA YHCIA MeCdna, o
BepTHKaIH — IieHa 6appena Hedru B pomwiapax CIIA. Jlna marnagmoctu
JKUPHBIE TOYKU HA PUCYHKE coexuHeHb! auauel. Oupenennre no puCyHKY
HauOOJIBIILYIO IeHy He(pTH Ha MOMEHT 3aKPBITHAS TOPrOB B IEPHOS ¢ 23 110
31 asrycra (B gonnapax CIIIA 3a 6appens).

38 —t 1
17 18 19 20 23 24 25 26 27 30 31

Ortser: |

Hatigure kopenb ypaBHeHHUA: +/2x + 57 = 7.

OTser: |

B tpeyronsunke ABC AD — 6uccekrpuca, yroa C pasen 105°, yron CAD
pased 2°. Hatigure yroax B. OTBeT maiiTe B rpajycax.

OrtBer: |

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 4

Crpoutensuoil pupme Hy:xHO mprobpectu 40 KyGOMETPOB CTPOUTEIHHOTO
Opyca. ¥ meé ecrtbTpu mocraBmuka. Cxonbko pybmell mnpuperca
3aIlJIATUTh 34 CaMylo AeLIeBYIO IOKYIKY ¢ mocraBkoii? llenbl u ycmoBua
JIOCTABKY IIPUBEIEHbI B TAOIHIIE.

Ilena CroumocTs
Gpyca JomnoHuTebHBIE
1 .,
OCTaBIIUK (pyﬁJI%I’I 'I(lg;rg?:;g:; YCJIOBHA
3alm”)
A 4000 10300
IIpu 3akase Ha
cyMmMy 6oJbIie
B 4200 8300 150 000 py6eit
IocTaBKa 6ecIiaTHO
IIpu 3akase Ha
cymMmy 6oJibIiie
B 4100 8300 200 000 py6ureit
JIOCTaBKa OeCIIaTHO

OrtBer: |

Ha =xneruaroit Oymare ¢ KiIeTKamu
pasmepoM lcm X 1cm wusobpazkeH
TpeyroabHuK (cM. pucyHok). Haiimure
ero ILIOIIAIb B KBaIpPaTHBIX
CaHTHUMETpax.

Otser: |

u0<a<0,57.

Haiinure cosa, ecau sina =

Ortser: |

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 5

MarepuanbHas TOYKa JBHIKETCA OT HAYAILHOTO [0 KOHEYHOTO
nosokenua. Ha pucyHke usobpameHn rpadur ee nsmxenus. Ha ocu
abcIyee OTKIAabIBAETCA BpeMs B CEKyHIAX, HA OCH OPAMHAT — PACCTOTHHUE
OT HAYAILHOTO IIOJIOKEeHUS TouKu (B MeTpax). Hatlimure cpemHIo0
CKOpOCTh aBH:KeHuA Touku. OTBET maiTe B METPAX B CEKYH/Y.

A

S5

Orser: |

Bo ckoaBKO pas yBenWUYUTCS IUIOIMIAAb TOBEPXHOCTH MTUPAMUILI, €CIIH BCE
ee pebpa yBeauuuth B 11 pas?

Orser: |

B10 | Paccroanue or HabmomaTesnd, HaXOAdAIIErocs Ha HEOOJBIIION BhICOTE h M
Haj 3eMjel, BLIPAKEHHOEe B KHJIOMETpaxX, J0 HabInIaeMONd UM JIUHUU

—h, rme R=6400kM —
500

panuyc Semnau. Ha kakoii BeIcoTe ciemyeT pacrojararbcsi HabaoaaTeno,
yTOOBI OH BHAEJ TOPHU30OHT Ha paccroaHun 12 kunomerpos? Orser
BBLIPA3WTe B METPAax.

rOpU30HTA BBIYHCIAETCI II0 opmynae [ =

OTser: |

B11 3—7—6x—x2

Hatigure Hanbosbiiee sHavenre (QyHKIUN ) =

OTtBeT:

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 6

IlepBoie 200 KM aBTOMOOMIBL e€Xal CO CKOpPOCTHIO 60 KM/4, craemyroriue
100 kM co cropocteio 70 kMm/4, a 3arem 150 KM co ckopocTbo 90 KMm/d.
Haiigure cpeHion CKOPOCTH aBTOMOOWIIS Ha IMPOTSIKEHWH BCEro IIyTH.
OTBeT maniTe B KM/4.

OrtBer: |

Yacts 2

Haa 3anucu pewenuit u omeemos Ha 3adanusn C1 - C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHAYAIA HOMEP BbINOIHAEMOZO0
3adanus, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U omaeem.

2sin?x — 5sinx — 3
Pemnre ypasuenue =0.

\/x+5
6

B npaBunwmoO#t Tpeyroabuoii mupamuae SABC c¢ ocHoBanmem ABC
uaBecTHBI pebpa: AB =21./3, SC =29. Haiinure yron, ob6pazoBaHHBIH
ILUIOCKOCTHI0 OCHOBAHMS M IIPSIMOM, IPOXOIAINEH Yepes cepeauHbl pedep
AS u BC.

C8 | Pemure HEpaBeHCTBO

2
2 2 57 -3 2\
|ng((5 X 3)(5 x°+9 _ 1)) + Ingm > |0g2(54 x° 2) )

C4 | B rtpeyrombumke ABC AB =13 BC =10, CA=7. Tourka D nexur Ha
npamoit BC tak, uro BD : DC =1 : 4. Oxpy:KHOCTH, BINCAHHBIE B KaJKIbIH
u3 TpeyroabHUKOB ADC u ADB, kKacamTcia CTOPOHbI ADB Toukax Eu F.
Haiigure nauay orpeska EF.

C5 | Haiigute Bce s3HaueHms mapameTpa a, NOPH KaMKIOM M3 KOTOPBIX
Hx2—6x+5‘ —x%+6x— 13| < 29— 4% — (x — 2)% + 2x — 4 mmeeT

€IWHCTBEHHOE I1eJI0€ PEeIlIeHue.

HEPaBEHCTBO

6 | Ilepen ramauiM u3 umcen 5, 6, ..., 10 u 12, 13, ..., 16 TPoU3BOIBHBIM
o6pasoM CTaBAT 3HAK ILIIOC WM MHHYC, [OCIE Yero K KaKIOMYy W3
00pasoBaBIIIMXCA YHCEJ IIEPBOr0 Habopa IIpuUOABIAIOT KAKIOE U3
00pasoBaBIIKNXCA YKCeJl BTOPOro Habopa, a s3areM Bce 30 IIOIy4EeHHBIX
pesyIbTATOB CKIAALIBAIOT. KaKyl0 HAWMEHBIIYI0 10 MOAYII W KAKYIO
HanOOJIBIIYI0 CYMMY MOHO IIOJIVIHUTH B UTOre?

H

© MHOO, 2010 r.




Bap | Bl B2 | B3 | B4 B5 B6 | B7 B8 B9 | B10 | B1l1 | B12
1 29 |3190| 22 | 0,5 | 264000 | 7,5 2 -4 4 100 6 20
2 66 1,2 7 0,2 1580 13 -2 0,25 7 20 3 15
3 22 11 4 1096 | 184700 | 13,5 | -1,5 4 5 175 | -10 | 70
4 25 44 -4 71 |168000 | 225 | 0,1 | -0,25 8 |11250 | 18 70
5 29 | 3190 | 19 | 0,5 | 264000 | 7,5 | 36 1,6 49 100 3 20
6 66 1,2 -2 0,2 1580 13 -2 4 36 20 2 15
7 22 11 4 | 0,96 | 184700 | 13,5 | 112 1,5 16 | 17,5 2 70
8 25 44 -4 71 |168000 | 22,5 | 0,1 1,8 121 | 11250 | 9 70
9 13 3 -2 12 1100 12 15 0,2 49 | 1400 4 13

10 9 1,2 53 9 1000 21 | -0,5 0,5 36 660 -2 63
11 8 2 -53 3 528 49 | -2,5 0,5 16 | 16,2 12 48
12 18 1,4 5 36 738 35 -3 0,5 121 | 9,8 3 11
13 13 3 -2 12 1100 12 12 2,5 4 1400 2 13
14 9 1,2 53 9 1000 21 12 1,8 7 660 2 63
15 8 2 -53 3 528 49 | -2,5 2,5 5 16,2 | 0,2 48
16 18 1,4 5 36 738 35 -3 6 8 33 4 11




Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOi) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

y+sinx =0,

Pemure cucrem aBHEHHH
y P (44/3inX — 1)(2y +3) = 0.

Pewenue.
3
W3 BTOpOrO ypaBHEHUS OIyIaEM y=- 2’ mmmSsinX = i
sinx >0 16
Eciny =- g, TO M3 IIEPBOT0 ypPaBHEHHU SiNX = % YpaBHeHHE He UMeeT PelleHu.

. 1 .1
Ecnu SInX:E, TO x:(—l)”arcsmﬁﬂm, NeZ, u w3 IeEepBOr0 YypaBHEHUA

OJIy4JaeM: y = — —

16

o .1 1

Omeem: | (-1)"arcsin— +zn;——|,n e Z.
16 16
Copep:xaune Kpurepus Bamxiasl

O60CHOBAHHO IOJIyUeH TPABUJILHBINA OTBET. 2
Ilomyuen oTBer, HO pelieHHe HEBEPHO TOIBKO M3-3a TOTO, YTO HE YUTEHBI 1
OTpaHHYEHUA HA 3HAK WU BeIMYHUHY BBIPAKEHUS cOosx (Sinx).
Pemenve He cOOTBETCTBYET HU OJHOMY W3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0
BBIIIIE.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOit) 2

B umpaBunbmoii TpeyrombHo¥ mwmpamuze SABCc ocHoBammem ABC

m3BecTHBI pebpa: AB =5+/3, SC =13. Haiiqure yrom, o6pa3oBaHHBIH

ILUIOCKOCTHI0 OCHOBAHMS M IIPSIMOH, IPOXOAINEH Yepe3 CepeauHbI pedep
AS u BC.

Pewienue.

IIlyctre Mwu N- cepemmubr pebep ASu BC

coorBercTBeHHO. Ilpsamas  AS mpoekTupyercs — Ha
IUIOCKOCTh ocHOBaHua B mnpamylo AN. Ilosromy
NIPOeKIuA ToYkH M — Toura M; — nesxkuT Ha orpeske AN.

Suauur, npsamas AN asiasercsa mpoekiuei mpamoir MN,
crenoBaTenbHo, yroa MN M; — uckoMeIi.
M M, || SO, rme O — meHTp OocHOBaHHA, 3HA4UUT, M M-

cpenHAA JWHHUA TpeyronbHuKa ASO, amoaromy M;-—
cepenmua AO.

Torga AM; = %AN = gn MN = %AN =5

W3 npamoyronpHOro Tpeyronbauka AM;M HaxomuMm:

MM, = JAM2 - AM{? = %—% = 6.

W3 npamoyronpHOro Tpeyronsauka M MjN Haxomum:
tg Z MNM; = MM, _ 6
M,N 5

. 6
SHAYUT, UCKOMBIH yTOJI paBeH arctg e

Omeem: arctg g

Copep:xanne KpaTepHas Baisl

O60CcHOBAHHO MOJyYeH IPABUIBHBIA OTBET. 2

Crroco6 HaxXOMKIEHUusA UCKOMOTO yIiia BepeH, HO HOIyJYeH HEeBEePHBIH OTBET 1
WJIH pelleHre He 3aKOHYEeHO.

Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0

BBIIIIE.

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 5 (6e3 mpousBogHO#)

Pemnre HEpaBeHCTBO

2
2 2 7% -5 52\
|ng((7 XS 5)(7 X“+4 1)) + Ingm > |0g2(73 X _4) .

Pewenue.

2
Iyctet =7 %, 0 <t <1, Torza HEpPaBEHCTBO IPUHUMAET BH:
log,((t — 5)(7* — 1)) + |ogz7t4t;5l > log,,(343t - 4)2

t—-5<0, noaTOMy74t—1<O, ToeCTLO<t<i.

-4
log,(t - 5)? > log,,(343t - 4)?, t—5|>| 343t—4 |,
Ilomyuaem: 0<t<% = 0<t<% =
5t >4-343t,

1
& 0<t<i <:>0<t<7—4.

74

X>2

2
Torma 7% <7T% o x4 o [
X <-2.

Omeem: (—©; —2) U (2; +o0).

Copep:xanne KpuTepHsi Bamnsl

O060CHOBAHHO II0JIyYeH IIPABUIbHBIN OTBET. 3

O60CHOBAHHO IIOJIy4€H OTBET, OTJIHYAIOIIUNUCA OT BEPHOTO TOIBKO 9
KOHEUHBIM YHCJIOM TOUEK.

IlonyueHHBIN OTBET HEBEpPEH, HO peIIeHHe COAEPKUT IEePexom OT 1
HMCXOIHOTO HepPaBeHCTBA K BEPHBIM PAITMOHAIBHBIM HEPABEHCTBAM .

Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOit) 4

B tpeyronsuuke ABC AB =10, BC =5, CA = 6. Touka D nexur Ha npsaMoit
BC rak, uto BD :DC =1:2. OKpyXHOCTH, BIHCAHHbIE B KaXKABIA U3
TpeyronbarkoB ADC u ADB, xkacatorca croporbl ADB Toukax Eu F.
Haiigure nauny otpeska EF.

Pewerniue.
ILyers AD =d, BD =x, DC =y. Bosmo:xHEI Ba ciiydas:

A
A
E
F,
Aeﬂ Z 5
B D a
Puc. 1 Puc. 2
1. Toura D nexut Ha orpesxe BC (puc. 1). Torma x = %, y = %, DE = d +)2/— 6,
DF = M . 3uauwur, EF = M - E
2 2 6
2. Tourka D aexur BHe orpesxka BC (puc.2). Torma x=5 y=x+5=10,
DE = M, DF = M 3uauur, EF = g
2 2 2
Omeem: S WiIn ﬂ
2 6
Cogep:xanne KpuTEepHs Bannsl

Pemenne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0
BBIIIIE.

PaccmoTpensl  Bce  BO3MOMKHBIE TIeOMETPHYECKHE  KOH(UIYpAIlHH 3
¥ TIOJIyYeH MPaBUJIbHBINA OTBET.

© MHOO, 2010 r.

Paccmorpena xorss 6bI OmHA BO3MOMKHAA KOH(QUIypalusa, B KOTOPOH 9
[TOJIyYEHO MPABWIBHOE 3HAYEHHE MCKOMOW BEJIHYMHEI.

PaccmoTpena xoTa ObI 0HA BO3MOKHAS TeOMETPHUYECKas KOH(UTypaIus,
11T KOTOPOH IIOJy4eHO 3HAUYEHHE UCKOMOH BeJINYUHBI, HEIIPABUIbHOE M3~ 1
3a apuMeTHIEeCKON OIUOKH.

Pemenve He cOOTBETCTBYyeT HUM OJHOMY W3 KPUTEPHEB, IIEPEUHCIEHHBIX 0
BBHIIIIE.

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOi) 5

Hafinute Bce 3HaueHHA @, NPH KAKAOM U3 KOTOPBIX (OYHKITHA
f(x) = x2-2 ‘ x—a’ ‘ —6X uMeeT X0Ts ObI OTHY TOYKY MaKCHMyMa.

Peweriue.
1. ®ynxmua f umeer Bum:

a) mpu X > a% f(x) =X2—8X+2a2, [05TOMY ee rpad)uK ecTh 4acTh Iapabobl C
BETBSIMH, HATIPABIEHHBIMHU BBEPX, U OCHI0 CHMMETPHH X = 4;

6) mpu X < a’ f(x) :x2—4x—2a2, 03TOMY ee rpauK ecTh 4acTh mapaboibl ¢
BETBSAMH, HATIPABIEHHBIMU BBEPX, U OCHI0 CHMMETPHH X = 2,
Bce BosmosHbIe Buibl rpaduka Gyaknyu f(X) mokasaubl HA pUCyHKAX:

Puc. 1 Puc. 2 Puc. 3

2. Hu omgHa u3 KBagpaTWdYHBIX (DYHKIUH, OMMCAHHBLIX B IIyHKTAX @ U 6, HE HMEET
Touek MakcuMmyMa. I'paduku 06enx PyHKIUE IPOXOAAT Yepes TOUKY (az; f (az)).

3. EnunacTBeHHON TOYKON MakcuMyMa (DYyHKIIMH MOKET ObITh TOUKA X = a’ (puc. 1),
mpudeM OHA JEeHCTBUTENBHO fABAAETCA TAaKOBOH TOTAA M TOJIBKO TOTHA,
Korma 2<a’<4 < J2 <a|<2.

Omeem: -2<a<—-+2;J2 <a<2.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 5 (6e3 mpousBomHOit) 6

Coaep:xanne KpuTepua Banabr

O60CcHOBAHHO OJyYeH IPABUIBHBIA OTBET. 4

Iloxy4yen Bepubiii orBer. Pemrenwie B memoMm BepHOe, HO JuO0 HMeeT
npobenbl (HAmpuMep, He ONMKMCAHBI HEOOXOAMMbBIE CBOMCTBA (DYHKI[WM), 3
160 COIEPIKUT BBIYUCIUTEIbHBIE OITNOKH.

Bepno paccmoTrpens! Bee ciydau packpbitua moxayiaei. [Ipu cocrapmenuu
VI PEIIeHMH YCIOBUH HA HapaMeTp NOIYIIeHBI OMOKH, B pesyiprare| o
KOTOPBIX B OTBeTe JuO0 MPHOOpEeTeHBI ITOCTOPOHHWE 3HAYEHHUA, JHUO0
YaCTh BEPHBIX 3HAYEHMI IOTEPIHA.

XoTs1 ObI B OAHOM H3 CIy4aeB PACKPBITHSI MOIYJs COCTABIEHO BEpHOE
yCJIOBHE Ha Iapamerp Jub0o IMOCTPOEeH BEPHBIN SCKHU3 rpaduka (PyHKIIUN 1
B II€JIOM.
Pemienne He cOOTBETCTBYeT HHM OZHOMY U3 KPUTEPUEB, MEPEIHCIECHHBIX 0
BBIIIIE.

Ilepen kammpiM u3 uwmcen 2, 3, ..., 6 u 10, 11, ..., 20 TpPoM3BOIBHBIM
00pa3oM CTaBAT 3HAK IUIIOC HJIM MHHYC, IOCJI€ Yero K KAKIOMY W3

00pasoBaBIIMXCA YHCEJ IIEPBOr0 Habopa IpUOABIAIOT KAXKIOE W3
00pasoBaBIINXCA YHCEJl BTOPOTO HAOOpa, a 3aTeM Bce 55 IOIy4eHHBIX
Pe3yabTaToOB CHJIAALIBAIOT. KaKyi0 HAMMEHBIIYH [0 MOIYJII0 M KAKYIO
HanOOJIBIIYI0 CYMMY MOYHO IIOJIVIUTH B UTOre?

Pewenue.
1. Ecau Bce uncia B3ATHI CO 3HAKOM ILIIOC, TO MX CyMMa MAKCHMAJIbHA U PABHA

11(2+... +6) +5(10 + ... +20):11(2;6 -5)+5[¥.11j=55.19= 1045,

2. Tak kark mnpegpiAyIad cyMMa OKasalach HEYETHOH, TO YHCIO HEYETHBIX
claraeMbIX B HEU — HEYETHO, IIPUYEM 5TO CBOMCTBO BCEM CyMMbI HE MEHSETCAd IpPHU
cMeHe 3HaKa a060ro ee ciaaraemoro. llosromy mio6ad M3 MOIYYAOUIUXCI CyMM
Oymer HeueTHOH, a 3HAYUT, He Oyaer pasHa 0.
3. 3uauenue 1 cymMMa IpHHUMAET, HATIPUMED, IIPH CIEIYIONIeH paccTaHOBKE 3HAKOB
y ducesn:

11(-2+3-4+5-6)+5(10+11-12-13+14+15-16-17+18+19-20) =
=-11-4+5.-9=-44+45=1

Omeem: 1 u 1045.

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 5 (6e3 mpousBogHO#)

Coaep:xanne KpuTepua Banabr
O60CcHOBAHHO OJyYeH IPABUIBHBIA OTBET. 4
OrTBer mpaBuiieH, HO HEZOCTATOYHO 060CHOBaH (Hampumep, He JT0Ka3aHo, 3

4yT0 100 cymma orandHa oT 0, 1100 YTO OHA MOKET OBITh paBHa 1).

BepHo HaWJIeHOo HauboJIbIlIee 3HAYCHUE CyMMBI X OOKa3aHO, YTO OHa

2
Bcernma oryimyHa oT (.
Bepuo wmaiimeno TONMBKO HAWOOJbIIEe 3HAYEHHE CYMMBI HJIHA TOJIBKO 1
IIOKA3aHo, 4TO OHA Bceraa omiudHa ot 0.
Permrenre He cOOTBETCTBYeT HHM OTHOMY M3 KPUTEPHEB, IIEPEUHCICHHBIX 0

BBIIIIE.

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOI) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

y—sinx =0,

Pemure cucrem aBHEHHH
y P (34/5inX — 1)(y—5) = 0.

Pewenue.
y=>5

W3 BTOpOTrO ypaBHEHUSI MOIYIAEM | °
sinx >0

. 1
uian sSinx = —.
9

Ecnu y = 5, To u3 mepBoro ypasuenus SinX = 5. YpaBHeHue He UMeeT pelleHni.

. 1 N1
Ecau sinx = r o X = (-1) arcsm§ + 7N, N € Z, ¥ U3 IEPBOTO YPABHEHUA IIOIyIaeM:

Omeem: ((—1)”arcsin% +7n, é), ne’z

Copep:xanne KpuTepHsi Bamnsl
O060CHOBAHHO II0JIyYeH IIPABUIbHBIN OTBET. 2
Ilomy4en oTBer, HO pellleHre HEBEPHO TOJIHKO M3-3a TOTO, YTO HE YUTEHBI 1
OTPAHWYEHHS HA 3HAK WM BEIIMYHUHY BbIpAKEHU cosx (Sinx).
Pemrenvie He cOOTBETCTBYeT HU OZHOMY M3 KPUTEPHEB, IE€PEUMCICHHBIX 0
BBIIIIE.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOiM) 2

Jlan ky6 ABCD A;B,C;D;c pebpom /6 . Haiinure paccrosaue oT cepeunsl
pebpa A By 1o npamoit MT, rne Touku M u T — cepenunsl pebep AD u CD
COOTBETCTBEHHO.

Pewenue.
ITycrs P — cepenmua pebpa ABj, a Q — cepenuna pebpa AA;. 3amerum, uro PQMT —
Tpanenusd, Tak kak QM || A D || PT.

D, C,
| P
|
A N B,
[IN Q M
oA
1 Y
| \\
' \
Q | AN
\\ 1 \
\\ :D \\ F &
\ == e E
de=--=7 T ¢
-~ M
A B

Ilamee Bumum, 4TO
TM:QM:PQ:%AIDzéw/ﬁAD:@: J3, PT = 24/3.

Omycrum BbIicOTY uW3 TOYKM P ma mpsamyro MT, ocHoBaHuWe BBICOTHI IIOIALET B

3 V3432

Touky M, 3HAUUT, MCKOMOe paccTogHue paBHO PM = —PT = I — =3
Omeem: 3.

Conep:xanmne KpuTepus Banas:
O60CHOBAHHO IOJIyY€H TPABWILHBINA OTBET. 2
Criocob HaxOMXKAEHUA HCKOMOTO yIJIa BEpPeH, HO IOIyIeH HEBEPHBIA OTBET 1
WK pellleHre He 3aKOHYEHO.
Pemrennie He COOTBETCTBYeT HUM OZHOMY K3 KPHUTEPHUEB, IEPEUUCICHHBIX 0
BBIIIIE.
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Maremaruxka. 11 kinacc. Bapuanr 6 (6e3 mpousBogHO#)

Pemnre HEpaBeHCTBO

2
2 2 X _
3—X +16 _ 1

, 2
> Iog7(33‘x —3) :

Pewenue.

2
IIycrs y = 37 . Torga HepaBeHCTBO IPHUMET BHJ
—4
lo ( —g)(3t® —1)+Io =% S og,(Py -3
g4{(y )( y ) 9 316y— 1 97( y )
Pernenue 6ymem ucKaTh MPH YCIOBUIX
(y- 4)(316y - 1) >0
Py-320
ITpu sTvx Y HEPABEHCTBO PABHOCHUIBHO HEPABEHCTBY

2
log,(y - 4)° > log,(3% - 3)" & (y-4)? > ($y - 3)
HOCJIe,T.[Hee HEPaBE€HCTBO 3IKBHUBAJIEHTHO

<:>(y—4—(33y—3))(y—4+(33y—3))>0<:>

o ((1—33)y—1)((1+33)y—7) S0y e (—2—16; %)

1
YuuThiBasg OTPAHHYEHHST, HAXOAUM: Y € (—2—6; 3 16).

2
Torna —% <3 <3 x?s16 < X >4

2

oy e (—o; 30U (4; +0)

2

Omeem: (—o; —4), (4; +0)

Coaep:xanue KpuTEpHI Bamasx
O60CHOBAHHO II0JIyYeH IIPABUIbHBIN OTBET. 3
O6GoCHOBAHHO IIOJIy4€H OTBET, OTJIHYAIOIIUHUCA OT BEPHOTO TOIBKO 9
KOHEYHBIM YHCJIOM TOUYEK.
Ilony4yeHHBIM OTBET HEBEpPEeH, HO peIIeHHe CONEP:KHUT Iepexon OT 1
HMCXOIHOTO HEPABEHCTBA K BEPHBIM PAIIMOHAIBHLIM HEPABEHCTBAM.
Pelrenrie He COOTBETCTBYeT HHM ONHOMY M3 KPUTEPHEB, IEPEUMCICHHBIX 0

BBIIIIE.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOiM) 4

Oxpy:xHOCTL S pagmyca 12 BmmcaHa B OPAMOYTOJBHYIO TPAIEIHIO C
ocHoBauusamu 28 u 21. Hatimure paguyc OKpy:KHOCTH, KOTOpas KacaeTcs
OCHOBAHWUA, OOJIBIIEH GOKOBOM CTOPOHBI M OKPYKHOCTH S.

Pewenue.

IIycrs ABCD - Tpameriusi ¢ 60KOBBIME CTOPOHAMH B LY ¢
AB<CDwu ocuoBaumamu AD=28u BC =21 s
npuuém AB 1 AD, a okpy:xHOCTH S c 1eHTpoM O,
BIIMCAHHAA B Tpameruio, kacaerca ctopon BC, AB

u AD B Toukax K, L u M cooTBeTcTBEHHO. L R
Yerpipéxyronpunk BKOL - kBagpaT, mosTomy .
BK=0L=12. Torna CK=BC-BK=21-12=09. 0,
Anamormyno, DM =AD-AM=28-12=16. WUs

A M P D

NpAMOYTOJAbHBIX TpeyroabHukoB ODM m  OCK
HaXO0JIHUM, 4TO

OD = VOM2+DM?2 = /144 + 256 = 20,0C = OK2+ CK? = /144 + 81 = 15.

Paccmorpum ciygaif, kKorga OKpyskHOCTb paxguyca I ¢ meHTpoM O BIIMCAaHA B yroJ

ADC, racaeTcs OKpYy:KHOCTH S B TouKe T, a cropoHbl AD — B Touke P. JInHUA 1IeHTPOB
KacaoIUXCd OKPYKHOCTEH IIPOXOIUT Yepes3 TOUYKY X KACAHUd, II0ITOMY
00;=0T+TO; =12+,
a r.K. Touku D, O u O nexar Ha ogHOU mpamoi (6uccekrpuce yraa CAD), To
DO; =0D-00; =20—(12+r)=8-r.
o.,Pp 0O,D

Tpeyronpauxu O;PD u OMD momo6HBI, IO3TOMYy —-— = ——, WJIH L S;r’
oM oD 12 20

OTKyJa HaXOJuM, 94To I = 3.

Ecmn e oxpy:xuOCTB paguyca I ¢ meatpom O, Bnmcana B yroa BCD u kacaerca

n _ 3-r

OKPYHKHOCTH S, TO aHaJOTH4YHO IIOJIYyYHUM YpPaBHEHHE —— 15 , H3 KOTOpPOro

- 4
HalxéM, 9TO I = 3

4
Omeem: 3 nin —.
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Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOI) 5

Coaep:xanne KpuTepua Banabr

Paccmorpenpl  Bce  BO3MOMKHBIE TeOMeTpUYECKHe  KOH(UTYypAIuH 3
¥ TIOJIyYeH MPaBUJIHHBIN OTBET.
Paccmorpena xora 6Bl ofHAa BO3MOKHAS KOH(QUIypalus, B KOTOPOH 9
[OJIYUEHO IPABUJILHOE 3HAUYEHHE UCKOMOM BeJIMYHHBI.

Paccmorpena xora 651 0fHA BO3MOKHASI reOMeTpUYIecKas KOH(UTypaIusd,
IUIST KOTOPOH IIOJIyYeHO 3HAYEeHHEe UCKOMOH BEJINYUHbI, HEIPABUWIbHOE H3- 1
3a apu(PMeTHIECKOH OIINOKH.
Pelrenvie He COOTBETCTBYEeT HM OIHOMY M3 KPUTEPHEB, IE€PEUMCICHHBIX 0
BBILIIE.

Hatinure Bce 3HayeHHWA IapaMeTpa @, IOPHU KaKIOM U3 KOTOPBIX
2 2 1 2 2
HEepaBeHCTBO ||[X°—2X—3|—X"+2X—-5| < 3 log5a—log,a| —x“ + 2x + 1 mmeer

€IUHCTBEHHOE I1eJI0€ PEelleHue,
Pewerue.
Cnenaem 3ameny x2—2x—3= y. Torma y> -4, mpu artoMm, ecau X— Iienoe, TO Y-
TaKIKe I[eJI0e YUCIIO.
HepaBeHcTBO mpumeT Bup

1
Hyl-y-8l+y< g(logéa—log4a) -2

Iocrpoum rpadpur dyurmmm f(y)=|y|—y—8 +y npu 2} //

y=2 —4, HaxogWuM, 4UYTO 9dTa d)yHIcuI/m MOHOTOHHO I
BO3pacraer. Yo ABIAETCI
pellleHreM HepaBeHCTBA IIpU HEKOTOPOM d, TO Bce /
Y <Yy TaKKe ABIISIOTCA PEIIeHUIMH.

CiemoBaTelbHO,  €ClIH

SHAUHUT, €ClIH eCcTh pelleHue Y, > -3, TO Iesble

gyucna —-4wm -3 TakKe OyAyT peIIeHWAMH, W TOTAA |

Oyzmer, 1Mo KpaiiHed Mepe, TPHU PeIIeHHA ITAHHOTO —41] 0 Y

HepaBeHcTBa: X = 1,2, 3. - /
{
|

CrnemoBarenbHo, -4<y<-3, ®, crajio OBITh,
-4 <f(y)<-1

SHAYNT, TOJIKHO BBIMIOJIHATHCA ABOMHOE HEPABEHCTBO

1 ) logga - %logZa +62>0,
-4 < g(logza —log,a) - 2 < -1, orkyna 1
logga - Elog2a -3<0.

HepBoe HepaBEeHCTBO BBINOJIHIETCS IIPU BCEX ITOJIOKUTEJILHBIX a.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 6 (6e3 mpousBomHOiM) 6

1
Pemmenne BTOpOTO HEpaBeHCTBA: <a<4.
242

1
Omeem:| ——, 4|
27
Cogep:xanne KpaTepus Baisl
O060CHOBAHHO II0JIyYeH IIPABUIbHBIN OTBET. 4

Ilomy4yen Bepubiii orBer. Perrenwe B memoMm BepHOe, HO JuO0 HMeeT
npobenbl (HampuMep, HE OMKUCAHBI HEOOXOAMMbBIE CBOMCTBA (DYHKIIHUMH), 3
1160 COREPIKUT BHIUUCTUTENbHBIE OIINOKH.

Bepro paccmorpens! Bee ciydau packpbitud Moxynei. [Ipu cocraBmenun
WIN PELIeHWH YCIOBHH HA ImapameTp AOIYIIeHbI OIIUOKH, B pesyjbrare 9
KOTOpPBIX B OTBeTe JuOO0 IPHOOpPETEeHBbI ITOCTOPOHHWE 3HAYEHHsd, 00
YaCTh BEPHBIX 3HAYEHHMH OTEPSIHA.

XoTs1 ObI B ONHOM H3 CIy4aeB PACKPBITHSI MOIYJsS COCTABIEHO BEpHOE 1
ycJIoBHE Ha mapaMerp.

Pemenne ne COOTBETCTBYET HHU OAHOMY H3 KPUTEPHEB, II€ePEYNC/I€EHHBIX 0
BbIIIIE.

HawubGonsinee 1menoe 4ucio, He TPEBOCXOAIIIEe —10 paBHO

Haiinure Bce Takue neiicTBUTENbLHBIC 3HAUCHUS X.

3x+41

Pewenue.

3x+41 2x+17 6n-31
= o -

HauboIbIIIee IeJjioe, He IIpeBOoCXoadIiee Yucia

Ilomosxum n, n e Z. Orciona . ITockonbky umcio N ecTh

, TO ©IMEeeM CHUCTEeMY

30
6n —-31 61 13
———<n+1, n>_ﬂ:_ﬂ’
& S n=-2
6n-31_ ne_l_ 7T
30 24 24
3x+41 47
CnemoBaTenpuo, ———— = — 2 <& x:—?.
Omeem:—4—37
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Maremaruxka. 11 kinacc. Bapuanr 6 (6e3 mpousBogHO#)

Cogpep:xanne KpuTepus Bannasl
O60CHOBAHHO IOJIyYeH TPABUJILHBINA OTBET. 4
OrBer mpaBuiIeH, HO HEIOCTATOYHO 060CHOBaH (HAIpPHMEp, OTCYTCTBYET 3
OJIHA M3 OIIEHOK).
OTBeT HENIPABUILHBIH 34 CUET BHIUUCIUTEIHHOM OIIHOKH. 2
Jlaro BepHOE 3HAYEHWE U IIOKA3aHO, YTO OHO YIOBIETBOPSET YCIOBHUIO. 1
Perenne He COOTBETCTByeT HM OZHOMY M3 KDHTEPHEB, IEPEYMCICHHBIX|

BBIIIIE.
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Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOI) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

y+sinx =0,

Pemnre cucre aBHEHUI
UTe CUCTEMY ypaBHEHUU @ X _1)3y-2)=0.

Pewernue.
3
W3 BTOPOro ypaBHEHHS IOIydaeM y= 2 wmamsinx = l
sinx >0 4

3 . 3 .
Ecau y = > TO U3 IIEPBOTO yPaBHEHHA SiNX = 7 YpaBHeHHE He UMeeT PellleHu.

. 1 n. .1
Ecnu sinx = =, o x = (—1)"arcsin= + zNn, N € Z, u 13 IepBOr0 ypaBHEHUS MOJyIAEM:
4 4

Omeem: ((—1)”arcsin% + 7N, %j neZ.

Copep:xaune Kpurepus Bamxiasl
O60CHOBAHHO II0JIyYeH PABUILHEINA OTBET. 2
ITony4gen oTBeT, HO pelleHne HEBEPHO TOJIBKO H3-34 TOTO, YTO HE YYTEHBI
OTPAHWYEHNS HA 3HAK WIH BEIMUWHY BBIPAMKEHNI cosx (SInx). 1
Perenne He COOTBETCTBYET HM OJZHOMY U3 KDHUTEDHEB, IIEPEMCICHHBIX|

BBIIIIE.

Jlan &y6 ABCDAB,C;D;c pebpom 2+/2. Haiizure paccrosuue OT
cepenunsl pedpa B;Cy no npamoit MT, rae Touku M u T — cepenuHsl pebep
AD u A B, cooTBeTcTBEHHO.

Pewenue.
Ilycts P - cepenuna pebpa B;Cq, a Q — cepenuna pebpa AA.. 3amernm, yto PMQT —
Tpanenus, Tak Kak QT || BjA || PM.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOi) 2
D, C,
1
P
A ! a
1 H T BI P 7’ Q T
I 4
1 //
]
1 e
1 s
Q L
N | -~
\ s M P
\\ 7’ ,_D _____________
2 ¢
-~ M
A B

Ilamee Bugum, 9TO

TQ:QM:PT:%BM:%-@AB:@=2,MP=4.

Omycrum BohICOTY W3 TOYKM P ma mpsamyio MT, ocHoBaHuWe BBICOTHI IIOIALET B
TOYKY T, 3HAYUT, HCKOMOE paccToAHuEe paBHOo PT = 2,

Omeem: 2.

Cogep:xanne KpaTepHas Bansl
O60CcHOBAHHO OJy4YeH IPABUIBHBIA OTBET. 2
Crroco6 HaxXOKIEHUA UCKOMOTO yIiia BepeH, HO MOIyJYeH HEeBEePHBIH OTBET 1
WJIU pellleHre He 3aKOHYEHO.
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0
BBIIIIE.

logy,_4(log ,(x*~2x)) _
log,, ,(x%+6x+10)

Pemrnre HEpaBeHCTBO

Pewenue.
Ilockonbry X2+ 6X + 10 = (x+ 3)2 +1 > 1paccMoTpuM IBa CIIydad:

1
—<x<1
0<2x-1<1 2 1
2 9 —<x<l1
1.4 logy(x”—2x) > 1 ST -222 o1 2 .
logy, 62 +6x+10)<0 | *F 73 x<1-y3,x21+443

Otryga X € .
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Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOI) 3

2x-1>1 x>1 x>1
2.0 0<logy@?-20)<1 o {1<x?-20<2 & 1-/2<x<1+2
10g2x_1(x2+6x+10)>0 x#-3 x<1-3,x>1++/3

Orkymal++2 <x<1++/3
Omeem: (1++/2; 1++/3].

Conep:xanne KpuTepusa Banabr
O60CcHOBAHHO IIOJIy4Y€H MPABUIBHBIN OTBET. 3
O6GOCHOBAHHO TIOJIyYeH OTBET, OTJIHUYAIONIUHUCA OT BEPHOTO TOJLKO 9
KOHEYHBIM YKCJIOM TOUEK.
Ilomy4yenHsplii OTBET HEBEpEeH, HO pEIIeHHE COIEPKUT I[epexoj] OT 1
KCXOMHOT0 HEPABEHCTBA K BEPHBIM PAIIMOHAIBHBIM HEPABEHCTBAM.
Peirenvie He COOTBETCTBYEeT HUM OIHOMY M3 KPUTEPHEB, IEPEUMCICHHBIX 0
BBIIIIE.

Oxpy:xHOCTh S paguyca 24 BOucAaHA B PaBHOOEAPEHHYIO TPAIICIHIO C
ocHoBauuaMHu 36 u 64. Hatimure paguyc OKpy:KHOCTH, KOTOpasd KacaeTcs
OCHOBAHU:, O0KOBOM CTOPOHBI 1 OKPY:KHOCTH \S.

Pewenue.

IIycte ABCD - Tpameriusi ¢ 60KOBBIMU CTOPOHAMH B

ABu CD, a oxpyxHOCTh Sc ueHTpom O,
BIIMCAHHAA B TpaIleIui0, KacaeTci OCHOBAHUH
BC=36wu AD =648 TOYKaxX Ku M
COOTBETCTBEHHO. o

=
9]

Toukn Ku M - cepeauHbl OCHOBAHHMH, MO3TOMY
CK=18u DM = 32. W3  opaMoyrombHBIX
tpeyroarbHUKOB ODM 1 OCK mHaxogum, 94To

o)

OD = VOM2+DM? = /242 + 322 = 89+ 16 = 40,

0C = JOK?+CK2 = 242+ 182 =616+ 9 = 30.

Paccmorpum ciyuaii, Korma oKpys:kHOCTb paguyca I ¢ meHTpoM O BIIMCAaHA B yroul

ADC, racaeTtcs OKpy:KHOCTH S B TouKe T, a cropoHbl AD — B Touke P. JIuHUA 1IeHTPOB

Kacaroluxca OKPYKHOCTeH IPOXOAUT depe3 TOUKY UX KacaHHsd, II09TOMY
00, =0T+TO; =24+,

a r.K. Touku D, O u O nexar Ha ogHOU npamoi (6uccekrpuce yraa CAD), To

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOi) 4
DO; =0D-00; =40—(24+r)=16-T.
Tpeyronsauxu O;PD u OMD nomo6HBI, IO3TOMY O,P = 9.0 Wi —— = 16-r

b JI b
oM oD 24 40
OTKyJa HaXOoJIuM, 4To I = 6.

Ecnu xe oxpy:HOCTB pamuyca Ih ¢ neaTpoMm O, Bnmucana B yron BCD u xacaerca
I; 6-r
OKPY/KHOCTH S, TO AHATOTMYHO IOIYIAM ypABHEHHE —r =

———, U3 KOTOpOTO
24 30

HauAéM, 4To I = 3

Omeem: 6 unu %

Cogep:xanne KpuTepHus Bamnsl

Paccmorpenpl  Bce  BO3MOMKHBIE TeOMeTpUYECKHe  KOH(UTYpAIuH
U II0JIY4YEeH HpaBHJIBHBIfI OTBET.

Paccmorpena xorsi 6bI OmHA BO3MOMKHAS KOH(UIypalusa, B KOTOPOH
IOJIyY€HO IIPABHJIBHOE 3HAYEHHE HCKOMOHN BEIMYHHBL.

PaccmoTpena xors 651 0HA BO3MOKHAS T€OMETPHUIECKAn KOH(UTYpaIHs,
IUIST KOTOPOH MOJIyYeHO 3HAYeHHe NCKOMOM BEJIUYMHbBI, HEITPABUIbHOE u3-| 1
3a apud)MeTHIECKOH OLIUOKH.

Pemenne ne COOTBETCTBYET HU OJHOMY H3 KPHUTEPHEB, IIE€PEUYNCIECHHBIX
BBIIIIE.

Haiinute Bce 3HaueHuWa 4@, NP KaKIOM U3 KOTOPBIX (OYHKIHA
f(x) = x2-2 ‘ x—a’ ‘ —4X umeeT X0OTA ObI OMHY TOYKY MaKCHMyMa.

Pewenue.
1. Oyurmusa f umeer Bum:

a) mpu X> a’ f(x)= X% — X + 2a2, Mo3TOMy ee TrpadHuK ecThb 4acThb mapaboibl C
BETBAMH, HAIIPAaBJI€HHBIMM BBEPX, 1 OCbI0 CUMMETPHH X = 3,

6) mpu X < a% f(x)= X2 - 2x — 2a2, MOSTOMY ee TrpaUK ecTh YacThb mapabosibl C
BETBAMHM, HAIIPABJIEHHBIMH BBEPX, U OCBI0 CHMMETPHUH X = 1

Bce BosmosxubIe Buab Tpadmka QyHKIINN IOKA3aHbI HA PUCYHKAX:
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Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOI) 5 Maremaruka. 11 knacc. Bapuanr 7 (6e3 mpousBomHOi) 6

b<Tb-86, b2 -6 +6<0,
\ b>T-6 -1, orkymai b>—5b+17>0,
! 6 6
i b>— b>—
o 7 7
I I I
1 ] ]
I > Bropoe HepaBeHCTBO BepHO IpH Bcex D, a u3 mepBOr0 HEPABEHCTBA HAXOIHUM:
adl 3 x
1<b<eé.
Puc. 1 Puc. 2 Puc. 3 CremoBarenpHo, X =/7-1-6 =1, X = +/8, x=+/15, x = /22, x =29 u x = 6.
2. Hu ogma w3 KBampaTWYHBIX (DYHKIIMI, ONMKMCAHHBLIX B IIYHKTAaX 4 U 6, HE MMeeT Omeem:1,/8, J15, V22, /29, 6.
. 2 2
Touek MakcumyMa. I'pacuku 06enx pyHKIHNE IPOXoAAT yepe3 TouKy (a“; f(a )
y pad bynrn poxox P y @) Copep:ranue KpuTepus Bannsr
3. EQuHCTBeHHO# TOIKOH MakcuMyMa (yHKIME MOKeT GbITh Touka X = a2 (puc. 1), OG60CHOBAHHO TIO/y4eH IPABUIbHBIH OTBET. 4
HpmaeM OH% ACHCTBUTE/IBHO ABIHETCA TAKOBOM TOT/A M TOJIBKO TOT/A, OrBer mpaBuiieH, HO HEIZOCTATOYHO 060CHOBaH (HAIpHMEp, OTCYTCTBYET 3
xormal <a‘ <3< 1<lal < /3. OJTHA V3 OIIEHOK).
Omeem: (—/3; -1), (1; V/3) OTBeT HENPABUWILHBIH 34 CUET BHIUMCIUTENHHOM OIIUOKH. 2
CopepsxaHne KpUTEpHA Baxiasl Ilaro BepHOE 3HAYEHNE U [TOKA3aHO, YTO OHO YAOBJIETBOPSET YCIOBHIO. 1
OB0CHOBAHHO TOTYYeH IPABHIbHbI OTBET. 4 Pemernve He cooTBeTCTByeT HHM OSHOMY M3 KPHUTEPHEB, IEPEYHCICHHBIX 0
BBIIIIE.

Iloxy4yen Bepusbiii orBer. Perrenwe B memoMm BepHOe, HO Ju00 HMeeT
npobenbl (HampuMep, He OMKUCAHBI HEOOXOAMMbBIE CBOMCTBA (DYHKIIHM), 3
1160 COREPIKUT BHIUUCTUTENbHBIE OIINOKH.

Bepno paccMoTpeHsI Bee ciyuau packpsitTud Moxayiei. 1lpu cocraBnennnu
WY PeIeHui yCIOBUH Ha IapaMerp AOIYIIeHbI OIMIUOKHU, B pe3yibTaTe

2
KOTOpPBIX B OTBeTe JuOO IPHOOPETEeHBHI ITOCTOPOHHWE 3HAYEHWs, 100
4acTh BEPHBIX 3HAYEHUH MOTEpAHA.
Xora 6bI B OJHOM W3 CIy4aeB PACKDPBITHSA MOZYJS COCTABIEHO BEPHOE 1

yCJI0BHE Ha I1apaMeTp.

Pemenne ne COOTBETCTBYET HH OQHOMY H3 KPUTEPHEB, IIePEYNC/IEHHBIX 0
BBIIIIE.

K2 +6
2

HawubGonsinee 1memoe 4mceio, He MPEBOCXOASINEE YHCAO X, PABHO

Haiigure Bce Takue neiicTBUTEILHBIC 3HAUCHUS X.

Pewenue.

2 2
6
X 7+6 > g >0. Ilosromy ecau 00603HAYHUTH % =b, To

Ilo ycmoBmio X 2>

X=4+/7Tbh-6.

Tor;[a ymcno b - IeJjioe ¥ JOJIKHO YOOBJIETBOPATHE CUCTEME
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Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

2sin’x — 5sinx — 3
Pemnre ypaBHeHHE =0.

T
X+ =
Vs

Pewenue.
YpaBHeHHE PABHOCHILHO CUCTEME

2sin®x — 5sinx—3 =0,

T
X>——.

. 1 . .
W3 cucrembr momydaem Sinx = _E wix SinX = 3. YpaBueHue SIiNX =3 He uMeer
. T v n+17 _
pellieHuii. ¥y4uThIBasd, 4To X > s momy4daem: X = (—1) ry +zn, n=1,2,3,...

Omeem: (—1)n+1% +7zn, n=1,2,3,...

Copep:xanne KpuTepHs Bamnsl
O60ocHOBAaHHO HOJIyYeH IPABUIBHBIA OTBET. 2
Ilomxy4en oTBer, HO pellleHre HEBEPHO TOJIHKO M3-3a TOTO, YTO HE YUTEHBI
T
OrpaHUYEHNS HA 3HAK BBIPAIKEHUA X + 5 1
Pemenye He COOTBETCTByeT HM OJZHOMY M3 KPUTEDHEB, EPEYMCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 2

B npaBunbmoO#t Tpeyroabuoit mupamuze SABC ¢ ocuoBanmem ABC
usBecTHBI pebpa: AB =21+/3, SC =29. Haiizure yrom, o6pa3soBaHHBIH

ILUIOCKOCTHI0 OCHOBAHMS M IIPIMOH, IPOXOAINEH Yepe3 CepeauHbl pedep
AS u BC.

Pewenue.

IIlyctre Mu N- cepenmubr  pebep ASu BC
coorBercrBeHHO. Ilpsamas  AS mpoexrupyercsi Ha

IVIOCKOCTb ocHOBaHusa B npamyio AN. Ilostomy
npoexnusa Touku M — Touka Mq — mexuT Ha orpeske AN.
Suauur, npamas AN sBisercsa npoeknued npsamoit MN,
cnenosarenbHo, yrod MN M; — uckomsrii. M My || SO,rze
O — menTp ocHOBaHUdA, 3Ha4YUT, M M; — cpemHaAa MuUHUA
TpeyroabHuKa ASO, a moaromy M; — cepenura AO.

Torma AM; = %AN = % . gAB _ %

%) MlN = 2AM1 =21

W3 npamoyronpHOro Tpeyroasanka AMiM HaxomuM:

2 2
MM, = {AM? - AM{ = [?j —[%J :\/(%-ﬂ)[§+%j:\/4.z - 10.

2 2
MM; 10
W3 npamoyronpaoro Tpeyroasauka M MjN Haxogum: tg £ MN M, = MN = ETh
1
. 10

SHAYUT, HICKOMBIH yroJ paBeH arctg e
Omeem: arctg E.

21

Cogep:xanne KpaTepHas Bansl

O60cHOBAHHO HOJyYeH IPABUIBHBIA OTBET. 2

Crioco6 HaxOKIEHUA UCKOMOTO yIiia BepeH, HO MOIydYeH HEBEPHBIA OTBET 1
WJIH pelleHre He 3aKOHYEHO.

Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, IIEPEUHNCIEHHBIX 0
BBIIIIE.

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 8 (6e3 mpousBogHO#)

Pemnre HEpaBeHCTBO

2
X2 _ X249 _ 5% -3 ( 4-x? _ )2
Iogz((S 3)(5 1)) + Iogz—5 T ) > log,|5 2| .

Pewenue.

2
IIycrs y =5 . Torga HepaBeHCTBO IPHMET BHJ

Iogz((y - 3)(59y - 1)) + Iogzy;_3 > Iogz(54y - 2)

2
5y -1 '

Perenue 6ymem ucKaTh MU YCIOBUIX
(v-3)5-1)>0,
5%-220

ITpu sTHx Y HEPABEHCTBO PABHOCHUIBHO HEPABEHCTBY

2
log,(y - 3)2 > Iogz(54y - 2) < (Y- 3)2 > (54y - 2)
HocneuHee HEPaBE€HCTBO IKBHUBAJIEHTHO

<:>(y—3—(54y—2))(y—3+(54y—2))>0<:>

o ((1—54)y—1)((1+54)y—5) S0y e (—6%; %}.

eye (05U, +9)

2

1
YuuThIBasA OTPAHUYEHUS, HAXOOUM: Y € (—a 5 )

2
Torga BRSPS <5%<x°>9< X >3
624

Omeem: (—x; —3), (3; +x)

Copep:xaune Kpurepus Banasl

Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 4

B rpeyromsumke ABC AB=13, BC =10, CA=7. Touxa Duewur Ha
npamoit BC tak, uro BD : DC =1 : 4. Oxpy:KHOCTH, BINCAHHbBIE B KAJKIbIH
u3 tpeyroabHuKoB ADC u ADB, racaiorca croponbl ADB Toukax Eu F.
Haiigure nauny orpeska EF.

O60ocHOBaHHO HOJyYeH IPABUIBHBIA OTBET. 3

Pewernue.
IIycts AD =d, BD =x, DC =y. BoamosxHbI f1Ba ciydas:
A
A
E
F,
Aeﬂ b b
B D a
Puc. 1 Puc. 2
1. Touxra D nexwur Ha oTpesKe BC(pmuc. 1). Torma
x=2y=8DE=3tY =7 pp_d+X=13 o wr EF = G-F%:G.
2. Touxa D nexwur BHE oTpesKa BC (puc. 2). Torga
XZE, y:ﬂ, DE:M, DF:M. 3Hauur, EF:M:B.
3 3 2 2 2

Omeem: 6 viu 8.

Conep:xanue KpuTepua Bamasr

O6GoCHOBAHHO IIOJIy4€H OTBET, OTJIHYAIOIIUHUCA OT BEPHOTO TOIBKO 9
KOHEUHBIM YHCJIOM TOUEK.

PaccmoTpensr  Bece  BO3MOMKHBIE —TreOMeTPHYECKHE  KOH(UIypaIuu 3
¥ TIOJIyYeH MPABWJIbHBINA OTBET.

IlomyuenHBII OTBET HEBepeH, HO peEIIeHWe COIEPKUT IIEPeXOn OT 1
HCXOIHOTO HepaBeHCTBA K BEPHBIM PaIlMOHAIbHBIM HepaBEHCTBAM.

Paccmorpena xorsi ObI OomHA BO3MO:KHAS KOH(HUIypaIHd, B KOTOPOM 9
TOJIyYeHO MPABWIbHOE 3HAYEHHE MCKOMOUW BEJIHYMHBI.

Pemenve He COOTBETCTBYET HU OJHOMY W3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0
BBIIIIE.

PaccmoTpena xoTst 661 0HA BO3MOMKHAA reoMeTprUIecKas KOH(QUTYpalius,
JUISI KOTOPOH ITOJIyYEeHO 3HAYEHVE MCKOMOM BEJIMYNHEI, HEIIPABUILHOE U3~ 1
3a apuMeTHIEeCKON OIMOKH.

© MHOO, 2010 r.

Pemenve He cOOTBETCTBYeT HHM OJHOMY W3 KPUTEPUEB, IIePEUUCIEHHBIX 0
BBHIIIIE.

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 5
Haiinure Bce 3HaueHwWs IapaMerpa a, IPH KAKIOM K3 KOTOPBIX
HEDABEHCTEO ‘ X2~ 6x+ 5| —x + 6x— 13| < 2 4~ (x—2)? + 2x — 4 muteer

eIMHCTBEHHOEe I1eJIoe PelleHue.
Pewenue.

Cpenaem 3ameny X2 —6X+5= y. Torma y> -4, mpu sTOoM, eciu X-— Iieioe, TO Y-—
TaKKe I1eJI0e YHCIIO.
Hepagsencrso npumer Buz |ly| -y — 8/ +y < —42+22 -3,

ITocrpoum rpadur dyurmun f(y)=|y —y—8 +Yy npu 2} //
y> -4, HaxoAWM, dYTO 3Ta (QYHKIHAA MOHOTOHHO .8 / ]
Bogpacraer. CrenmoBaTenpHO, ecaum Y, ABIAeTcCA | /

pellleHWeM HepPaBeHCTBA IIPM HEKOTOPOM &, TO Bce /

y < yo TaKKe ABJIAITCA PEeIllIeHuaIMU.

SHa4YUT, ecIM ecTh pellleHHe Y,= -3, TO IeJble

yucna —-4wu -3 Takke OyayT pelIeHHuAMH, W TOTAA

Oymer, mo EKpadHed Mepe, TPHU pELIeHHA [AaHHOTO -4 0 Y
HepaBeHcTBa: X = 1,2, 3. : /
CnemoBatenbHo, -4<y<-3, wu, crajo OBITh, /
4<fy)<-1 fi-4
SHAYNT, TOKHO BBITIOJIHATHCA ABONHOE HEPABEHCTBO

47-2°-1<0
~4<-4"+2"-3<-1,otkymay _ ’

4" -2"+22>0.

1+4/5

Pemenve nepBoro HepaBeHcTsa: a < log ZT\/—.

Bropoe HepaBeHCTBO BBIOTHAETCS IPHU BCEX a.

1+\/§)

Omeem: (—x, log, >

© MHOO, 2010 r.

Maremaruka. 11 knacc. Bapuanr 8 (6e3 mpousBomHOi) 6
Coaep:xanne KpuTepua Banabr
O60CcHOBAHHO OJyYeH IPABUIBHBIA OTBET. 4

Iloxy4yen Bepubiii orBer. Pemrenwie B memoMm BepHOe, HO JuO0 HMeeT
npobenbl (HAmpuMep, He ONMKMCAHBI HEOOXOAMMbBIE CBOMCTBA (DYHKI[WM), 3
160 COIEPIKUT BBIYUCIUTEIbHBIE OITNOKH.

Bepno paccmoTrpens! Bee ciydau packpbitua moxayiaei. [Ipu cocrapmenuu
VI PEIIeHMH YCIOBUH HA HapaMeTp NOIYIIeHBI OMOKH, B pesyiprare| o
KOTOPBIX B OTBeTe JuO0 MPHOOpEeTeHBI ITOCTOPOHHWE 3HAYEHHUA, JHUO0
YaCTh BEPHBIX 3HAYEHMI IOTEPIHA.

Xotrss 6BI B OMHOM W3 CIy4aeB PACKPBITHSA MOIYJS COCTABJIEHO BepHOe 1
yCJIOBHE Ha mapaMmerp.

Pemenne ne COOTBETCTBYET HH OJHOMY H3 KPUTEPHUEB, II€ePEYNC/IIEHHBIX 0
BBIIIIE.

Ilepen kaxapiM u3 yucenr 5, 6, ..., 10 u 12, 13, ..., 16 TPOU3BOIbHBIM
00pa3oM CTaBAT 3HAK IUIIOC HJIM MHHYC, IIOCJI€ Yero K KaKIOMY W3

00pasoBaBIIMXCA YHCEJI IIEPBOr0 Habopa IIpuUOABIAIOT KAKIOE W3
00pasoBaBIINXCA YKCeJl BTOPOro Habopa, a s3areM Bce 30 IIOIy4EHHBIX
pesylIbTATOB CKIAALIBAIOT. KaKylo HAWMEHBIIYI0 10 MOAYII W KAKyIO
HanOOJIBIIYI0 CYMMY MOYHO IIOJIVYUTH B UTOre?

Pewenue.

1. Ecau Bce umcia B3ATHI CO 3HAKOM ILIIOC, TO UX CyMMa MaKCHUMaJIbHa 1 paBHa

5(5+...+10)+6(12+...+16):5[¥-6)+6(w-5):30-21,5:645.

2. Tax xark npempigyIIasg CcyMMa OKAasalach HEYETHOHM, TO YHCIO HEYETHBIX
cjlaraeMbIX B Hell — HEYeTHO, IIpUYeM 3TO CBOMCTBO Bcell CyMMBI He MeHdeTCd IIpU
cMeHe 3HaAKa a060ro ee ciaaraemoro. llosromy mio6as M3 MOIYYAOIUXCI CYyMM
OyzeT HeYeTHOI, a 3HAYuT, He Oymer pasHa 0.

3. 3uauenne 1 cymMa IpHHUMAET, HATPUMED, IIPH CIEIYIOI[ei pacCTaHOBKE 3HAKOB
y 4ucein:

56-6-7+8-9-10)+6(12-13-14+15-16) =
=5-(-19)+6-16=-95+96 = 1.
Omeem: 1 u 645.
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Maremaruxka. 11 kinacc. Bapuanr 8 (6e3 mpousBogHO#)

Coaep:xanne KpuTepua Banabr
O60CcHOBAHHO OJyYeH IPABUIBHBIA OTBET. 4
OrTBer mpaBuiieH, HO HEZOCTATOYHO 060CHOBaH (Hampumep, He JT0Ka3aHo, 3

4yT0 100 cymma orandHa oT 0, 1100 YTO OHA MOKET OBITh paBHa 1).

BepHo HaWJIeHOo HauboJIbIlIee 3HAYCHUE CyMMBI X OOKa3aHO, YTO OHa

2
Bcernma oryimyHa oT (.
Bepuo wmaiimeno TONMBKO HAWOOJbIIEe 3HAYEHHE CYMMBI HJIHA TOJIBKO 1
IIOKA3aHo, 4TO OHA Bceraa omiudHa ot 0.
Permrenre He cOOTBETCTBYeT HHM OTHOMY M3 KPUTEPHEB, IIEPEUHCICHHBIX 0

BBIIIIE.
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