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Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapudmon) 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!
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Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmos)

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU

KOHeuHas OdecamuvHas Opoob.

Edunuyvt usmepenuii nucamv He

HYJICHO.

Ilena ommoii moxkonanku B cynepmaprere 40 py0iei, HO B BOCKpeCeHbe
JIEeHCTByeT CIIeNUaIbHOe IMPEeIJIOMKeHHe: 3aIlIaTUB 34 4 IIOKOJamKH,
MOKymHaTelb IIOJIydaeT 5 Takux MIOKoaamok (omuy 6Gecruiatuo). Hakoe
HaubOJIbIllee KOJMYECTBO IIOKOJAMOK MOJKHO IIOJ[yYHTb B BOCKPECEHBE,
nmes 460 pyb6meir?

OtBer: |

Ha pucyHke KHpHBIMH TOYKAMH IIOKA3aHO CyTOYHOE KOJIHMYECTBO
0CafKOB, BhIIAMaBIIKX B Apxanrenscke ¢ 5 mo 14 Hosa6pa 1964 roza. Ilo
TOPU30HTAIN YKA3BIBAIOTCA YMCIA MECSIA, II0 BEPTUKAINA — KOJIMYECTBO
0CaIKOB, BBIIABIINX B COOTBETCTBYWOIIWH IeHb, B MuauMerpax. [l
HAIVIIOHOCTH JKMPHBIE TOYKM HA PHUCYHKE COEIWHEHBLI JIMHHUEH.
OmnpenenuTe M0 PUCYHKY, CKOJILKO JHEH M3 HAHHOTO IEPHOJA BBIIAIANIO
6omee 3 MHJLZIMMETPOB OCAJKOB.

10 11 12 13 14
Hos0pb 1964 2.
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Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapudmon)

Haiinure kopens ypaBHeHus /21 — 2x = 5.

Ortser: |

B tpeyronpaurke ABC yron C paser 90°, AB = 15, cosB = g Haiinure
AC.

Otser: |

Wureprer-npoBaiinep (koMIIaHuA, OKasbIBaloIas yCIyru o
MIOKIIOYEHHIO K ceTH VIHTepHeT) mpeiaraer Tpu TapuHBIX ILIAHA.

TaI;II’jI(g:IH’Iﬁ Aob6ouentckas miaara | Ilnara 3a tpadpur
1. ITnau «0» Her 4 py6us 3a 1 M6
850 pyo6ueit 3a 400 M6 3,5 py6ss 3a 1 M6
2. Ilnan «400» TpaduKa B MecaI] ceepx 400 M6
1100 py6meit 3a 700 M6 3 py6ma za 1 M6
3. I1nan «700» TpacduKa B MecAIl ceepx 700 M6

ITons3oBarens mranupyer, ato ero Tpaduk cocrasur 500 M6, u, ucxoms
U3 9TOro, BbIOupaeT Hawboiiee memreBblii TapudHb maadH. CKOILKO

pyOseil 3ammaTUT TOJAB30OBATENb 34 MECAI, €eCIH ero Tpadur
neiicrBuTeNnbHO Oymer paser 500 M6?

Otser: |

Haiigure mmomans 4eThIpexyroibHUKA,

n300paKeHHOr0 Ha KiIeT4aTrou Oymare ¢ 1cm

pasmMepoM EKieTkum lcm X lcem  (cMm. >~
pucynok). OTBer maiiTe B KBaJpaTHBIX

CAHTHMETPAax.

Ortser: |

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmos)

B10

.o
Haiinure sHaYeHne BbIpamKeHHs /3 — /12 Slnzﬁ.

Orser: |

Ha pucyuke uzobpamenbl rpadur QyHrnwu y =/ (x) u KacaTelbHas K
3TOMy TpaduKy, IpoBefeHHas B Todke c abcumccoir xg. Haiinure
3HaYeHue IPOU3BOAHOM (pyHKIMU f(X) B TOUKE X

Ay

y=f)

Orser: |

Bo croaBKO pas yBeNIMYUTCS IUIOIIAAh TOBEPXHOCTH MUPAMUIILI, €CIIU BCE
ee pebpa yBenuuuTs B 7 pas?

Ortser: |

Kosdduruent monesunoro neﬁc?ﬂﬂT (KIII) meroToporo mBUraTes
1— 12
1
TeMmmepaTrypbl HarpeBarens T; (B rpaxycax HRensBuna) KIII[ storo

BBIUKCIsAETCA 1O opmye 7 = -100%. IIpm xakoM 3HaYeHUU

neurarens paBeH 80%, eciu Tremueparypa xomoguinbHuKa T, = 280 K?

Otger: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapudmon) 6

Haiinure Touky MuHuMyMa (DYHKIHH ) = X2 —6x2+32.

Otser: |

IlepBas Tpyba mpomyckaer Ha 3 JUTpa BOAbI B MHHYTY MEHbIIIE, YeM
Bropad Tpyb6a. CKOIBKO IHTPOB BOABI B MUHYTY IIPOIyCKaeT IepBad
Tpyba, ecinu pesepByap o6veMoMm 208 TUTPOB OHA 3AIMIOMHAET HA 3 MHHYTHI
MeJIeHHee, 4eM BTopas Tpy6a?

Ortser: |

Yacte 2

Hnas 3anucu pewenuii u omeemoe Ha 3adanus CI - C6 ucnoawv3yiime
6aank omeemos N°2. 3anuwume CcHA4AIA HOMEDP BbINOIHAEMOZO0
3adanus, a 3amem no.A1Hoe 000CHOBAHHOE peuleHue u omeem.

25inx — 5sinx = 0,
J6y —2cosx = 0.

B npaBunwsHO# TpeyrombHOH mnpusMme ABC AjBjC)u3BecTHBI pebpa:

Pemnre cucremy ypaBHeHUH

Q

I H
N ek

AB =33, BB = 6. Touka M — cepenuna pebpa B;C;, a Touka 7 — cepeuHa
AM. Hatinure yron mexIy miIockocTbio BCT u npamoi AT.

x2-x-2 x*-2x-3
Pemnre HEpaBeHCTBO { > 0.

x-3 x=2
I Be OKpy:XHOCTH, Kacamolluecs IPIMOH B TOUYKaxXx AU B, mepecekanTcd B
Toukax Cwu D, upuuem AB=8, CD =15. Hatimure wmemmany CE

TpeyroiabHUKa ABC.

Q

I H
- W

H
9]

Haiinmure Bce 3sHaueHus g, HpH KaXKIOM K3 KOTOPBIX HaMOOIIbIIEe

2 .
sHayenne  QyHKmua  f(x)=x"-7 ‘ x—a ‘ —3xuHa  orpeske [-6; 6]
MIPUHUMAETCS XOTA GbI Ha OMHOM M3 KOHIIOB HTOTO OTPE3KA.

Hatigure Bce napbbl HATypaJdbHBIX YHCEI @ U b, YIOBIETBOPAIOIIHE
paBeHcTBY ab=a +23(B 17eBO dYacTH PABEHCTBA CTOUT YHCIIO,

[oJiyuaeMoe IIPUIMCHIBAHMEM [EeCATHYHOM 3SaluCh 4YHCiIa @ Iepeqn
IecCATUYHOM 3anuchio uncia b).

H
(=7
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Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 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.




Maremarura. 11 kinacc. Bapuanr 10 (6e3 morapudmos)

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU

KOHeuHas OdecamuvHas Opoob.

Edunuyvt usmepenuii nucamv He

HYJICHO.

HeHa OIHOM IIOKOJIQJKU B cymmepMmapkere 45 pyb6ieii, HO B BOCKpeCeHbe
,Z[eI/ICTByeT CIIEIUA/IBHOE MPEMJIOKEHHe: 3allJIaTUB 34 3 IIOKOJIAIKH,
MOKymHaTenb Ioydaer 4 Takux Imokonankw (ogHy OecmiaTtmo). Hakoe
HaubOJIbIlIee KOJMYECTBO IIOKOJAMOK MOJKHO IIOJ[yYHTb B BOCKpPECEHBbE,
nmes 330 pybeir?

OtBer: |

Ha pucynke mnokasan rpaduk paspaga Oarapedkd B KapMaHHOM
¢onapuke. Ha ropusonTansHoit ocu oTMeuaeTcs BpeMs paboTsl hoHAPHKA
B Yacax, Ha BEPTUKAJILHON OCH — HANpAKeHne B Bombrax. Ompemenure 1o
PHUCYHKY, Kakoe HampsikeHue OyaerT naBarh Oarapedika dyepes 2 yaca
pabote! horapura. OTBer maiiTe B BOJIbTAX.

1,80

1,60

1,40

1,20

1,00

0,80

0,60

0,40

0,20

0,00

OTtBeT:

Haiinure Kopens ypaBHeHus: /57 —x = 2.

Ortser: |

B rtpeyrombHuEKE COSB =

Haiinure AC.

ABCyron C paBen 90°,

Orser: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 4

Me6eJIbeIH CaJIOH 3aKII0YaeT JOrOBOPHI C MPOM3BONUTEIAMU mebenu. B
I[OI‘OBOan YKasbIBaeTcd, Kaxkou IIPOIIEHT OT CYMMEI, BLIpy‘IeHHOI/I 3a
mpopaky Mebemu, IOCTyIaeT B A0X0J MeOeabHOro canoHa (cM. Tabm.1).

Taba. 1
Pdupma- IIponieHT OT BHIPYYKH, IIpumeuanna
IPOU3BOUTENH| IOCTYIAIOIIUH B JIOXO
cCaJIoOHa
«Anbdar 7 % Wsnenusa neHoi 1o
20 000 p.
«Anbpar 4 % Wspenus meHoi cBbiie
20 000 p.
«Bera» 5% Bcee uszgenusa
«OMUKpPOH» 6 % Bcee uszgenusa

B mpeiickypanTe (tabs.2.) mpuBeOeHBI II€Hbl HA YeThIpe KOMILIEKTA
KyxoHHO¥M Mmebenu. Ompenmenure, mpojaska KAKOTO0 KOMILIEKTa Haubosee
BBITOJIHA JUIA cayioHa. B orBere 3amuinure cymmy (B py6isax), KoTopad
MIOCTYIHUT B JOXOJ[ CAJIOHA OT HIPOAAKH 9TOT0 KOMILIEKTA.

Tabn. 2
dupma- KoMIuteKT KyXOHHOMH Mena
IIPOM3BOIUTEIH mebGenn
«Anbdar «BenenurT» 14 000 p.
«Anbdar «BonuBus» 21 000 p.
«Bera» «Beneduruap» 20 000 p.
«OMuKpoH» «Bepenpeii» 15 000 p.
Orteer: |

Ha xmeruaroit OGymare ¢ KIIETKaMH ! : '

pasmepoM 1 cM X 1 cMm wu3obpameHa
Tpamenua (cM. pucyHok). Haiimure ee !
IJIOMAb B KBAAPATHBIX CAHTHMETPAX.

OTser: |

© MHOO, 2010 r.




Maremarura. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 5

. . T 2
Haiinure 3HaveHmne BhIpaKeHU (Smﬁ - COSE) -1

OrtBer: |

Ha pucynre nsobpaxén rpadguk qpyHrmuu y = f(x) 1 KacarenbHas K HEMY
B TOuKe c abcmuccoi xg. Haiinure 3HaueHne mpousBogHOU (yHKIUH f(X)

B TOYKE X
Ya
-
1
X, X
7 [0 .
/"‘ ~N_| |/
/ N A
/
/
OtBer: |

Bo croaBKO pa3s yBeNIMYUTCS IUIOIIAAh TOBEPXHOCTH MUPAMUILI, €CIIH BCE
ee pebpa yBeauyuth B 6 pas?

Otger: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 6

Koadpurmenr mnonesnoro geiicreua  (KIIJ[) Hekoroporo aBurarens

BBIUHCIsIETCI 10 opMmyrne 7= % -100%. IIpu xakoM B3HAYEHUHU
1

TeMmIepaTrypbl HarpeBarenda 1; (B rpagycax HKRensuma) RIIJl sroro
aBUraressa paseH 55 %, ecau TeMieparypa XoaoauiabHuKa 1) = 297 K?

Orser: |

B11 | Haiigure Touky MakcuMyMa (QyHKITHH ) = x> +3x%+8.

OTser: |

B12 | IlepByio Tperh Tpaccchl aBTOMOGHIb €Xal CO CKOPOCThI0 45 KM/d, BTOPYIO
TpeTh €O CKOpocThio 90 KM/4, a IIOCIAETHIOI0 CO CKOPOCTHI0 70 KM/d.
HaiinuTe cpemHiol0 CKOPOCTH aBTOMOOMJISA HA IPOTSKEHHM BCETO IIyTH.
OTBeT naniTe B KM/4.

OtBer: |

Yacts 2

Has 3anucu pewenuit u omeemoe na 3adanus CI1 - C6 ucnoawv3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem noiHoe 000CHOBAHHOE peuleHue U Omaeem.

2c0s%x +5c0sx — 3
Pemure ypaBHenue =0.

=
3

Jlan wy6 ABCDAB;CiDic pebpom 8+/6. Haiimure paccrosuue OT
cepenuusbl pe6pa By Cy no npamoit MT, rne Touku M u T — cepenuns! pebep
CD u 4B 0COOTBETCTBEHHO.

x2-x-6 x%2—4x+3
+ <

0.
x—1 x+2

Pemnre HEpaBeHCTBO

© MHOO, 2010 r.




Maremarura. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 7

B tpeyroapuuke ABC npoBemennsl menauana AM u Beicota AH. WsBectHo,
MH .
4T0 BH = > a mwromanb TpeyronbHuka AMH paBua 24. Haiinure
IJIOIAaAb TpeyroiabHUKa ABC.

Haiinure Bce B3HaueHHUA a, NPH KaAKIOM H3 KOTOPBIX HAWOOJbBIIEE
sHauenwe (QyHKIMH [ (x):x2—7‘x—a ‘ —x Ha orpeske [-6; 7]

IIpUHUMaeTCa X0TdA 6]31 Ha OJHOM M3 KOHIIOB 9TOI'O OTpEe3Ka.
2x + 17 3x+41
HawuGonblee 1es0e YMCIO, He IIPEBOCXOAAIIEE g - PasEO ———

Haiigure Bce Takue neicTBUTEIbLHBIC 3HAUCHUS X.

© MHOO, 2010 r.
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Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 2

I/IHCTPYRIII/IH II0 BBIIIOJTHEHHUIO paﬁOTI:I

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.




Maremarura. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 3

Yacts 1

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

Ilena ommoii moxkonanku B cynepmaprere 50 py0iei, HO B BOCKpeCeHbe
JNEeHCTByeT CIIeNUaIbHOe MPEeIJIOMKeHHe: 3aIlIaTUB 34 3 IIOKOJAIKH,
MOKymHaTenb Ioydaer 4 Takux Imokonankw (ogHy OecmiaTtmo). Hakoe
HaubOJIbIlIee KOJMYECTBO IIOKOJAMOK MOJKHO IIOJ[yYHTb B BOCKPECEHBbE,
umes 300 pybaeir?

Otger: |

Ha pucyHke 3KMpHBIMEH TOYKAMM IIOKA3aHO CyTOYHOE KOJIHUYECTBO
0CajKoB, BbImamaBIiux B Jaucre ¢ 7 mo 18 merabpsa 2001 roma. Ilo
TOPU30HTAIN YKA3bIBAIOTCA YHC/IA MECAIA, II0 BEPTHKAIN — KOJIUIECTBO
0CaflKOB, BBINABIINX B COOTBETCTBYIOIIWM [eHb, B MHJLIMMeTpax. s
HAIVIAOHOCTH JKMPHBIE TOYKM HA PHUCYHKE COEIMHEHBLI JIMHHEH.
OmnpenenuTe M0 PUCYHKY, CKOJILKO IHEH M3 HAHHOTO IIEPHOA BBIIAIAII0
oT 2 10 4 MUJIIMIMETPOB 0CaIKOB.

50 T
45
40 -
35
3,0 -
25
9.0 -
15
1,0
05 9

0

7T 8 9 10 11 12 13 14 15 16 17 18

Otger: |

Haiinure KopeHb ypaBHEHUA: /57 + X = 2.

OTrBer: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 4

B tpeyroasuure ABC yron C paBen 90°, AB =9, cosB = ¥ Haiinure AC.

Otger: |

WuTtepuer-poBaiinep (roMmanm1, OKasbIBaloIas yCIyru o
MIOIKJTIOYEHMIO K ceTH VIHTepHeT) mpejiaraer Tpy TapU(PHBIX ILIAHA.

TapudHsbIi IIlnara 3a
LA AGoOHEHTCKasA IIaTa Tpaduk
1. Inau «0» Her 1,2 py6asa 3a 1 M6

309 pybureir 3a 300 M6 | 1,1 py6us 3a 1 M6
2. 1nan <300~ TpaduKa B MecsIl ceepx 300 M6

528 pyo6ueii 3a 600 M6 | 0,7 py6us 3a 1 Mo
3. IInaxm 600> Tp%}(’bm{a B MecdI] cg)e};)x 600 M6
ITons3oBarens miranupyet, uro ero tpadguk cocrasutr 500 M6, u, ucxoxs
U3 9TOro, BbIOumpaer Hawboiee memreBblii TapudHb aadH. CKOIBKO
pybseit 3ammaTUT TOJAB30BATENb 334 MECAI, €eCIH €ero Tpajdur
nedicrBuTeNbHO Oymer paser 500 M6?

Otser: |

Haiigure

IJIoILIAagb Tpamenmuu,  yp
BEPIIUHBI KOTOPOH MMEIOT KOOPAUHATHI
(1;1), (1051), (9;8), (4;8). ] —
i
]
]
1
]
1
]
]
1
]
!
T ! N
0| 1 4 9 10 X
OtBer: |

Haiinure suavenue Buipamenus: 10sin30° - cos120°.

Ortser: |

© MHOO, 2010 r.




Maremarura. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 5

Ha pucynxre uzobpaxén rpadur ¢pyurnmu Y =f (X) u kacarenbHas K HeEMYy
B TOuKe c abcmuccoit Xg. Haiinure 3Hauenue mpousBogHoi dyHkuu f(X)

B TOYKE Xy
YA
1 X X
0
>
o] 1 !
I L~ |
1
2o
4
/ \
Otser: |

Bo croaBKO pas yBeNIMYUTCS IUIOIIAAh TOBEPXHOCTH MUPAMUILI, €CIU BCE
ee pebpa yBeaudyursh B 4 pasa?

Ortser: |

B10 | Paccrosaue ot Habmomaresns, HAXONAIErocsa Ha HeGOIbIION BeuIcoTe N M
Haj 3eMjel, BhIPAYKEHHOEe B KHJIOMEeTpax, J0 HabIomgaeMod UM JIUHUU

Rh
rOPU30HTA BbIUKCAAETCA 10 popmyie | = 500 rae R = 6400 kM — paguyc

Semau. Ha kakoil BbIcOTe cielyeT pacmojaraTbci HaOMI0IaTeN0, YTOObI
OH BHJEJI TOPU3OHT Ha paccroduuu 14,4 kumomerpos? OTBeT BhIpa3UTe B
MeTpax.

OrtBer: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 6

Haiinure Haunbonbiiiee 3HaueHre (DYHKIUH Y = x3+2x% — 4X + 4 na OTpesKe
[-2;0]

OTser: |

IIepByio TpeTs Tpaccchl aBTOMOOHIE €Xal €O CKOpocThio 80 KM/, BTOPYIO
TpeThb €O CKOpocThI0 30 KM/4, a IIOCIAETHIOID CO CKOPOCTHI0 60 KM/d.

Haiinure cpemHIOn CKOPOCTh aBTOMOOWIIA HA IPOTIKEHHHM BCEro IIyTH.
OrTBer naiiTe B KM/4.

Otger: |

Yacts 2

Haa 3anucu pewenuit u omeemoe nHa 3adanusn CI1 - C6 ucnoaw3yiime
6aank omeemos N°2. 3anuwume CHAYAIA HOMEDP 6bINOLIHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE peuterue u omaem.

3sin®X + 7sinX = 0,

Pemure cucrem aBHEHHH
y P /15y —5cosx = 0.

B mpaBunpHO# TpeyronpHou mpusmMe ABC A BC,u3BectHr pebpa:
AB =443, BB, =9. Toura M — cepenuna pedpa B;C;, a Toura T — cepenuna

AM. Haiinure yroa mMesxay miockoctbio BCT u mpamoit AT.

X2-x—-6 x>—4x+3
Pemure HEpaBEeHCTBO - >0
x-1 X+2

I Be okpy:KHOCTH, Kacalonuecsa IpAMOH B Toukax Au B, mepecekaiorcda B
Toukax Cwu D, mpumuem AB=12, CD =5. Haiinure wmemmany CE
TpeyronbHuKa ABC.

HafII[I/ITe BCe J3Ha4YeHHusd IIapaMeTpa a, IIPpH KamlIoOM H3 KOTOPBIX

HepaBeHCTBOHX2—4X‘ —X2+4X—8‘ <va’+2a-3 —a—(x—l)2+2x HMeeT OT

OIIHOTO IO TPeX IeJIbIX PelleHnH.

x2+6
22

Hawu6onbimee I1ejioe 4Hncjiao, He IIPEeBOCXOAdIlee YHCIO X, paBHO

Haiinure Bce Takue sHaYeHUd X.
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Maremaruxra. 11 kinacc. Bapuanr 12 (6e3 morapudmos) 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!
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Maremarura. 11 kinacc. Bapuanr 12 (6e3 morapudmos) 3

Yacts 1

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

Ha cuery mobunbHOro Temedona 6ewmio 93 py0is, a mocie pasrosopa
ocranock 48 py6meir. Ckonbko MuUHYT pmwica pasroop? OpHa MumyTa

pasroeopa crout 2 pyoias 50 Kormeexk.

Ha pucynke mnokasan rpaduk paspsaga Oarapediky B KapMaHHOM
¢onapuke. Ha ropusonTansHoit ocu oTMedaeTcs BpeMs paboTsl hoHAPHEKA
B Yacax, Ha BEPTHUKAJILHON OCH — HAIpsiKeHne B Boabrax. Omupenenure 1mo

PHCYHKy, Kakoe HampsxeHHe OyneT maBath Oarapeiika depes 4 ugaca
paborsl porapura. OTBeT gaiiTe B BOIbTAX.

18

Oteer: |

Haiinure KopeHb ypaBHEHU /46 — 6X = 4.

OrtBer: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 12 (6e3 morapudmos)

Ilenrpanpubiii yrom Ha 36°60abliie OCTPOTO
BIIMCAHHOTO yTJIa, OMHPAIOIIErocs Ha Ty Ke IyTy
okpy:xuocTu. Hatimure Buumcanubpii yroa. OTser
IaliTe B rpaaycax.

Otser: |

WnTtepuer-npoBaiinep (koMIIaHuA, OKasbIBaloIas yCIyru o
MIOIKTIOYEHHI0 K ceTH VIHTepHeT) nmpearaer Tpy TapuHBIX ILIAHA.

Tapudubrii IInara sa
LIAH AGoHeHTCKadA miIara Tpaduk
1. IInau «0» Her 1,9 py6asa 3a 1 M6
636 py6usen 3a 600 M6 | 1,1 py6aa sa 1 M6
2. Ilnan «600> TpaduKa B MeCsI| cBepx 600 M6
738 pybaeii 3a 900 M6 | 0,8 py6ss 3a 1 M6
3. Ilnan «900» TpadHuKa B MecAI] ceepx 900 M6

Ilonp3oBarens miaunupyer, yro ero Tpadguk cocraut 700 M6, u, ucxoms
¥3 3TOTO, BhIOMpaeT Hawmboiee perneBblii Tapudubli miad. CKOIBKO
pybseil 3ammaTUT TOJAb30BATENb 334 MECAI, €eCIH €ero Tpadur
nercrBuTeNnbHO Oymer paser 700 M6?

Otser: |

Ha xmeruaroit 6Gymare ¢ KieTKam# !
pasmepoM 1 cm X 1 cMm m3obpaskeHa | !
Tpamenua (cM. pucyHok). Haiimure ee :----
OJI0IIaAb B KBaAPATHBIX CAHTUMETpax. |

Orser: |

© MHOO, 2010 r.




Maremarura. 11 kinacc. Bapuanr 12 (6e3 morapudmos) 5

Haiinure suavyenue Buipasmenud: 125in150° - cos120°.

Ortser: |

Ha pucynre nsobpaxén rpadgur dpyurmuu Yy = f (X) u kacarenpHas K HeMy
B TouKe c abcruccoii Xg. Halinute sHauenue mpomusBomuoi dyurnuu f(X)

& Tome Xp .
//
- /,////:: \\ 01 : 5>
Orser: | '

Bo ckonbKo pas yBenuuuTes IUIOIMIANh [OBEPXHOCTH ITUPAMUIBI, €CIIH BCe
ee pebpa yBeauuuth B 11 pas?

Otser: |

B10 | Paccrosauue ot HabaogaTesns, HAXOAAIIErocs Ha HEOOJBIION BLICOTE A M
HaJ 3eMJjiel, BBIPDAKEHHOEe B KHJIOMEeTpaxX, 10 HabIogaeMoid UM JIUHUU

Rh
TOPU30HTA BbMHUCHIETCA IO Qopmyrne | = 200" rre R = 6400 km -

paguyc Semun. Ha karoil HamMmeHbIIe# BBICOTE CIIELyeT PAacCloaraTbCs
HabmromaTeno, 9To0bI OH BHAEN TOPU3OHT HA PACCTOSHUM HE MeHee
11,2 kumomerpa? OTBer BhIpa3uTe B METPAX.

Orser: |

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 12 (6e3 morapudmos) 6

Haiigure Touky Mmunumyma pyHrmmm Y = (X — 3)2(X +1).

Otser: |

IlepBaa Tpyba mpomyckaeT Ha 8 JIHTPOB BOALI B MHUHYTY MEHBIIE, YeM
Bropad Tpyb6a. CKOIBKO IHTPOB BOABI B MUHYTY IIPOIyCKaeT IepBad

Tpyba, eciu pesepByap o6bemom 209 TUTPOB OHA 3aMOTHAET HA 8 MHUHYT
MeJieHHee, 4eM BTopas Tpy6a?

Ortser: |

Yacte 2

Hnas 3anucu pewenuii u omeemoe Ha 3adanus CI - C6 ucnoawv3yiime
6aank omeemos N°2. 3anuwume CcHA4AIA HOMEDP BbINOIHAEMOZO0
3adanus, a 3amem no.A1Hoe 000CHOBAHHOE peuleHue u omeem.

C1 PermiTe YpanHerHme — 4sin®x + 8cosx + 7 _0
P Jctogx '

C2 | B mpaBunpHOB TpeyronpHOi mpuaMe ABC A B,C,u3BectHrr pebpa:

AB =543, BB, = 6. Touxa M — cepenuna pedpa B,C;, a Touka T — cepenuna
AM. Hatinure yroa Mesxny mirockocteio BCT u mpamoit AT.

x2-x-2 x®>-2x-3
Permure HepaseucTBO - <0.
X—3 X—2
B Tpeyromprmke KLM mpoBenmensr 6uccexrpuca KPwum BpicoTa KH.
KM 1 PH
HsBectHo, uTO = = = —, a mromanab Tpeyroabuuka KHP

KL 2" MH 2
pasua 30. Hafinure nnomans Tpeyronsauka KLM.

C5 | Hafinure Bce 3Hauenus @, OPH KaXKIOM N3 KOTOPBIX HaUOOIbIIIEe
3Hauenwe QyHEmEm f(X)= x2-9 ‘ X—a ‘ -5  ma orpeske [-8; 9]
IIPUHUMAETCA XOTA ObI Ha OSHOM M3 KOHIIOB 3TOTO OTPE3Ka.

6 | Haiimure Bce mapbl HaATypaJbHBIX YuCEI @ H b, YIOBIETBOPHIOIIHE
paBeHcTBy ab=a" +18(8 meBo#l dYacTH paBeHCTBA CTOWUT YHCIO,

HOJIy‘-IaeMOG HpI/IHI/ICbIBaHI/IeM Z[eCHTH‘-IHOfI 3alluCkl 4uciaa a r[epe/:[
IeCATUYHOM 3aIIMChIo yucia b).

H
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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




Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmos) 1
Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

25in?x — 5sinx = 0,

Pemure cucremy ypaBHeHwMiA
/6y —2cosx = 0.

Pewenue.
IIycrs z =sinx. IlepBoe ypaBHeHue HTpUHHUMAET BHUJ 272 57 = 0, orxyma z =0 unm

z==.
2

. 5 .
YpaBHeHHE SiNX = 5 He uUMeeT pelleHuH.

W3 BTOpOro ypaBHeHHs CUCTEMBI ciaeayeT, uro cosx > 0. Torma us ypasuernus sinx = 0
moamydaeMm: X =2zN, N € Zu cosx = L

2
Bropoe ypaBHenme npunuMaer Buj /6y — 2 =0, oTkyzna y = 3

Omeem: (27m; %j neZ.

Copep:xaune Kputrepus Bannsl
O60CHOBAHHO IOJIyYeH IPABUJILHBINA OTBET. 2
ITony4uen oTBeT, HO pelleHne HEBEPHO TOJILKO M3-3a TOTO, YTO HE YUYTEHBI 1
OTPAHMWYEHMNS HA 3HAK WM BEIMYKMHY BBIPpAMKEHUI cosx (SInx).
Pemenne He COOTBETCTByeT HHM OJHOMY M3 KPHTEDHEB, IIeDEYHCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapugmos) 2

B npaBunwsHO# TpeyrombHOH mnpusMme ABCAB,C,mu3BecTHBI pebpa:
AB =33, BB; = 6. Toura M — cepenuna pebpa B,;C;, a Touka T — cepenuna
AM. Hasinure yroa mesxnay mirockocteio BCT u mpamoit AT.

Pewerue.
Ilnmockocte  BCT mpoxogur uepes mpsamyoo  BC,
NepIeHAUKYIApHYI0  miaockocty  AAM.  3Hauwur,

AAM L BCT. Orpesox AT nexur B miaockoctu AAM.
CiemoBaTenbHO, IPOEKIMA TOYKKM AHAa Imockoctb BCT
— To4Ka A, — TeXKHUT B IIockocTH AAM nHa mpamoi TK,
rae K — cepenuua BC. 3uauur, yroa ATK — HCKOMBI.

Tpeyronpauru AAT u KMT paBHBI II0 ABYM KaTeTaM.
Cnemoarenbuo, AT =TK, wu Ttpeyroapuuk ATK -

paBuoGenpennniii. Ero ocuoBanmme AK — memuana

9
paBHOcTOpoHHero TpeyronbHuka ABC: AK= > a

BBIcOTa TH coBmaziaeT ¢ BHICOTOM IIPU3MBI.
AH 9
— = <1l

IT tg L ATH = —
osToMmy tg H 1.6

SHAYUT, HICKOMBIH yros B ABa pasa 6onsiie: £ ATK = 2arctg§.

Omeem: 2arctg g

Conep:xanne KpuTepua Banabr
O60CcHOBAHHO HOJy4YeH IPABUIBHBIA OTBET. 2
Crioco6 HaxOMKIeHus UCKOMOTO yIiia BepeH, HO MOJIydYeH HeBEePHBIH OTBEeT 1
WK pellleHre He 3aK0HYEHO.
Pemrenvie He COOTBETCTBYeT HUM OJHOMY M3 KPUTEPHEB, IE€PEUMCICHHBIX 0

BBIIIIE.
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Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmos)

x2-x-2 x*-2x-3
Pemnre HEpaBeHCTBO + > 0.

X—3 X—2

Pewenue.
PaBJIO?KI/IM KBa,Z[paTHBIe TpeX‘-IJIeHBI HaA MHOXHUTEJIN.

U—&@+D+W—QQ+DZO

X—-3 X—=2

(x+ 1)()(;2 + X—_3) >0;
X-3 x-2
(x+1)((x—2)%+ (x - 3)?)
> 0.
x-2)(x-3)

Bripaxenwe (X — 2)2 +(x— 3)2 [TOJIOKUTEIHHO IIPH BCEX X.
3Ha4YwuT, x+1 >0, orryma —1 < X < 2 uam X > 3.

x=2)(x-13)

Omeem: [-1; 2), (3;+x).

BBIIIIE.

Conep:xanme Kpurepusa Banns:
O60CHOBAHHO IOJIyY€H TPABUILHBINA OTBET. 3
OGOCHOBAHHO IIOJIyYeH OTBET, OTIMYAIIIMHCA OT BEPHOTO TONBKO| o
KOHEYHBIM YHCIIOM TOUEK.
IomyseHHBIA OTBET HEBEPEH, HO PEINEHHE CONEPKUT OJMH M3 BEPHBIX| |
IIPOMEIKYTKOB.
Pemenne He COOTBETCTByeT HHM OJHOMY M3 KPHTEDHEB, IIeDEIHCICHHBIX|

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapugmos) 4

JIBe OKpy:KHOCTH, Kacaloluecs IpIMOi B ToukKax Au B, mepecekarorcs B
Toukax Cwu D, mnpmuem AB=8 CD =15 Haiinure wmegmamy CE
TpeyronbHuKa ABC.

Pewenue.
Ilycte F- Tourka mnepeceuenumsa npsamoii CD c orpeskom AB. Ilo Teopeme o
KacaTelIbHOU U ceKyIen AF2=FC .FD =FB?

Suaunt, AF = FB =4, u F coBmagaer c E.

Bosmoxub! ABa Cjiydasa BSaAaUMHOTI'O PaCIIOJIOKEHUI TOYEeK C, DuE:
A L E B

A _E . B

Puc. 1

Puec. 2

1. EC < ED (pmc. 1).
2. EC > ED (pwuc. 2).
Ilycts X - gnuma menbirnero u3 orpeskoB EC m ED, Torma, ucrmonbsys TeopeMmy o

CeKylIel 1 KacaTelIbHOH, IIOIyJaeM: §= X(X + 15) min x2 +15x — 16 = 0.

3HauuT, X = “15+17 =1

2
Iloatomy CE = x = 1uau CE = x + 15 = 16.

Omeem:16 nnul .

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmos) 5

Coaep:xaHnne KpUTEpPUA Banabr

Paccmorpenpl  Bce  BO3MOMKHBIE TeOMeTpUYECKHe  KOH(UTYypAIuH 3
¥ TIOJIyYeH MPaBUJIHHBIN OTBET.

Paccmorpena xors O6bI OfHA BO3MOMKHAS KOH(UIYpAIHs, OIS KOTOPOH 9
TIOJIyI€HO IPABUILHOE 3HAYEeHNE NCKOMOH BEIMUHHBL.
Paccmorpena xora 651 0fHA BO3MOKHASI reOMeTpUYIecKas KOH(UTypaIusd,

IUIST KOTOPOH IIOJIyYeHO 3HAYEeHHEe UCKOMOH BEJINYUHbI, HEIPABUWIbHOE H3- 1
3a apu(PMeTHIECKOH OIINOKH.

Pemenne ne COOTBETCTBYET HH OQHOMY H3 KPUTEPHUEB, II€ePEYNC/IEHHBIX 0
BBIIIIE.

Haiinure Bce 3HaueHMs &, NPH KaKAOM H3 KOTOPHIX Hau(oIbIlee
qysxrma f(X)=x2-7 ‘ X—a ‘ -3xHa  orpeske [-6; 6]

IIPHMHUMAETCAd X0TdA OBI HA OJTHOM H3 KOHIIOB 9TOI'0 OTPE3Ka.

3HaA4YEeHue

Pewenue.
1. ®yurmua f umeer Bum:

a) mpu x>a: f(x)= X% — 7(x—a)—3x= X% — 10X + 7a, mosTOMYy ee TrpadHuK ecTb
yacTh mapaboibl ¢ BETBAMHU, HAIIPABIEHHBIMU BBEPX, X OCBI0 CUMMETPHUH X = 5;

6) mpu x <a: f(x) = X2+ 7(x—a)—-3x= X2+ 4x — 7a, mosToMy ee TpaHuK eCcTh 4acThb
mapabosibl ¢ BETBAMHU, HAIIPABJIEHHBIMU BBEPX, K OCbI0 CAMMETPHH X = —2,
Bce BosmosHbBIe Buibl rpaduka Gyaknyu f(X) mokasaHbl HA pUCYHKAX:

s
rd
11
[
[
11
-2 abd x

I
I
== 6 %
Puec. 1 Puc. 2 Puc. 3

2. Hu omna u3 KBagpaTWYHBIX (PYHKIWH, YKa3aHHBIX B IyHKTaX @ U 6, HE UMEET
Touek MaKcumyma. I'paukn 06enx KBaapaTHIHbIX (DYHKITUIH IPOXOIAT YePe3 TOUKY

@& f(@).

3. Haubomnnbiee sHauenve Ha orpeske [—6; 6] pyuriua fopunumaer na ommom us
KOHIIOB OTpe3Ka (M Ha 000MX) Toraa W TONBKO TOTAA, KOTAa To4YKa X =a
pacrono:keHa BHe wHTepBana (—2; 5) wim e BHyTpPH, HO He Haibllle OT OTHOM H3
TOYCK X = —2; X = 5, 4eM COOTBETCTBYIOIIMI KOHEI[ OTPe3Ka.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 9 (6e3 norapugmos) 6

a+2<-2+6
5-a<6-5 a<?2
To ecTn A<D Rt [a24_
a>5

Omeem:a<2; a>A4.

Conep:xanne Kpurepusa Banas:

O60CcHOBAHHO II0JIy4Y€H TPABUIHHBIN OTBET. 4

ITonyuen Bepublii oTBer. PellleHume B IieloM BEpHOE, HO JU0O HMEET
mpo0Oesbl (HalpuMmep, He OMHCAHBI HEOOXOAUMbIE CBOMCTBA (PYHKIIHMH), 3
160 COEPIKUT BBIMUCIUTEIbHbBIE OITHOKH.

Bepno paccmorpens! Bee ciydau packpbitua moxyiaei. [Ipu cocrapmenuu
VI PEIIeHMH YCIOBUH HA IapaMerp NOMYILIeHbI OKMOKY, B pesyiprare| o
KOTOPBIX B OTBeTe JuO0 MPHOOPETeHbI ITOCTOPOHHWE 3HAYEHHUA, JHUO0
YACTh BEPHBIX 3HAUCHHIM MOTEPIHA.

XoTst ObI B OfIHOM W3 CIy4aeB PACKPBITHS MOIYJsS COCTABIEHO BEpHOE
yC/I0BHE Ha mapaMerp Ju00 IIOCTPOEH BEPHBIA 3CKU3 rpaduka (QyHKIUN 1
B IIEJIOM.

Pemenve He cOOTBETCTBYET HUM OJHOMY W3 KPUTEPHUEB, IIEPEUHUCIEHHBIX 0

BBIIIIE.

Haiigure BCe napgal HATypalbHBIX YHCeI @ U b, YIOBIETBOPSIOIINE
paBencTBy ab=a" +23(B meBo¥l dYacTH PABEHCTBA CTOUT YHCIO,

MojiydaeMoe IIPUIIMChIBAHUEM [IeCATUYHON 3allMCH 4YHCIa « IIepeq
IeCATUYHOM 3anuchio unciaa b).

Pemrenne.
B ciayuanx a=1lumm b=1lumeem: 24=1+23=Ibum a'+23=al=10a+1 uro
HeBo3MOHO. Jlanee cumraema>1u b> 1

IIycrs a < 9. Torma ams BbIONHEHUsS paBeHCTBA HeoOxoxmmo yciaoBwe b <9, Tak
Kak uHaue, eciiu 4uciio b— K-saaunoe (k > 2), umeem:

IIycre a > 10. Torma myis BBIIONIHEHHS paBeHCTBA HeobXomumbl yciaoBus b =2wu
a < 31, Tak kak uHaue, ecau b— k-3maunmoe, a a — (m + 1)-3magmo (m > 1), umeem:

ecmk > 1, 10 aP > (10M)10 " > 10 (k+2) _ gomem)+mk 5 om+D)+k  Fp
ectnk=1,b>3 10a"> (1Om)3 = 10(M*+m)+m > o(M+)+k - 3p;
eciuk=1,b=2 m=>2 1o al > (1Om)2 — o(m+m/2)+m/2 5 q(m+1)+k o ab;
ectmk=1,b=2 m=1, a>32 10a">(32)% > 10° = 10M*1+k 5 3p.
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Maremaruxka. 11 xnacc. Bapuanr 9 (6e3 norapudmos) 7

Koneunbim mepe6opom Beex map a u b, [ KOTOPBIX

mbol <a<9ml<b<9,

m60l10<a<3lub=2
IOJIy4aeM, YTO YPABHEHHUIO YIOBIETBOPSIOT ABe mappra=3, h=2; a=7, b=2.
Omeem:a=3,b=2;a=7,b=2

3ameuanue

Ilepebop suavenuit ¢ u b MoxeT OLITH IIPOU3BEIEH C IIOMOIIBIO TOIOJHUTEIbHBIX
coobpasxeHuii (CBOMCTB IEeIMMOCTH, OIIEHOK BeJlWdYMH u T.11.). Hampumep:

Ocraercs gBe BosMoxkHOCTH: 1001 <a<9ml<b <9, mmbol0<a<3lub=2

B nepsom ciyuae, eciiu a = 2, umeem: 20+ b = 20y 23, 1023 > 20, a 20> p.

Ecnu a = 3, umeem: 30+ b = P 423

IIpu b > 3 crpaBa crout yucmo, cocrosiee 6omee uem u3 AByx mudp. Hecmommo
IIPOBEPHUTD, YTO ciaydai b = 2 mogxomur, a b = 3 Her.

Ecau a = 4, umeem: 40 + b = P23

IIpu b > 3 cupaBa crour uumcio, cocrosiiee 6omee yem u3 aByx rudp. Hecmoxuo
IIPOBEPHUTH, uTO ciayuau b = 2 u b = 3 He moaxomsAT.

Ilpu a > 5, eciu b > 2, cupasa crout umcio, cocrosinee 6osee ueM U3 IByX Iudp.
SuaunT, nMeeM ypaBHenwe 10a+2 = a’+ 23 a’-10a+21= 0, oTkyma momydaem:
a=3ua=".

Bo BTOpoM ciyuae wumeeM ypaBHEHHE 10a+2 =a’ +23, pelieHHs KOTOPOTO
Menblre 10.

Copep:xanne KpuTepHua Banasr

O60CcHOBAHHO IIOJIyYeH MPABUIBHBIN OTBET. 4

OTBer mpaBWiIeH, HO HEIOCTATOYHO 0OOCHOBAH: MPABHWJIHHO IIPOU3BEIEH
repebop He 6ojiee YeM IBY3HAYHBIX OCHOBAHUM CTEIIEHH U He Goiiee 4yem 3
ONHO3HAUHBLIX ee ITOKasaTejiell, HO He OOBICHEHO, II0YeMy OrpaHUYEeH
TOJIBKO MIEPEYHCIEHHBIMHU CIyIaAMH.

OTBeT CONEPKUT IPABWILHYI0 M, BO3MOKHO, OHY HEIPABUJIBHYIO Iapy.
IIpouseenen mepebop He O6oee YeM OAHO3HAYHBIX ee MOKAasaTesei, HOo ¢| 2
apudMeTHIYeCKUMH OIIKOKaMU HIU IpobeaaMu.

IlpuBenena mnpaBunbHad @apa W IIPOBEPEHO, YTO OHA ofpaiaer 1
ypaBHEHHE B BEPHOE YHCI0BOE PABEHCTEO.

Pemenue me COOTBETCTBYET HHU OOJHOMY H3 KPpHUTEPHEB, IIepedUnuC/I€HHbIX 0
BBbIIIIE
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Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 moraprudmos) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

2c0s2X + 5COS X — 3
Pemnre ypaBHeHHE =0.

T
X__
V5

Pewenue.
YpaBHeHHE PABHOCHILHO CUCTEME

2005%X + 5c08X — 3 = 0,

T
X>—.
3

1
W3 cucrembr moiay4dyaeM COSX = E HIH COSX = —3. YpaBHeHHe COSX = —3 He HMeeT

T 1
YuurheiBad, 4YTO X> —, €3 ypaBHEHHA COSX = EnonyqaeM:

pelleHuu. 3
% +2m, n=1,2,3, ...

X

Omeem: —% + 270, % +2m, n=1,23, ..

Coaep:xanne KpuTepHUs Bamnsl
O60ocHOBAaHHO HOJIyYeH IPABUIBHBIA OTBET. 2
Ilomy4en oTBer, HO pellleHre HEBEPHO TOJIBHKO M3-3a TOTO, YTO HE YUTEHBI
T
OTpaHUYEHUS HA 3HAK BBIPAIKEHUA X — 3 1
Pemenvie He COOTBETCTBYEeT HUM OIHOMY M3 KPUTEPHEB, IE€PEUMCICHHBIX 0
BBIIIIE.

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 2

Jlan xy6 ABCDAB;C;D;c peb6pom 8+/6. Haiimure paccrosuue OT
cepenuHbl pebpa By Cq no npamoit MT, rae Touku M u T — cepenunsl pebep
CD u A B, ocooTBeTcTBEHHO.

Pewerue.

Ilycts P - cepenuna pebpa B;C;, a Q — cepequna pebpa C C;. 3amernum, uro PQMT —
Tpanenus, Tak kak MT || B;C || PQ. S8HauuT, HCKOMOe pPacCTOSHHE — HTO BBICOTA
Tpanenuu PQMT.

D
B'I
P Q
o
T H M
-==’D
- M
B c

lamee Bumum, 4TO

TQ:QP:PM:%Blczé~\/§BC:@:Bﬁ,MT:w\/g.

Bricora tpameruua PQMT pasua 8+/3 - ? =12.

Omeem:12.

Coaep:xanne KpuTepus Banabr
O60cHOBaHHO IIOJIy4Y€H IPABUIBHBIN OTBET. 2
Crroco6 HaxOMKIeHus UCKOMOTO yIiia BepeH, HO MOJIyJYeH HeBEePHBIH OTBET 1
WK PellleHre He 3aK0HYEHO.
Peiienvie He COOTBETCTBYEeT HU OIHOMY W3 KPUTEPHEB, IE€PEUMCICHHBIX 0
BBIIIIE.

© MHOO, 2010 r.




Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 moraprudmos)

x2-x-6 x?—4x+3
Pemnre HEpaBeHCTBO + <0.

x—1 X+2

Pewenue.
HepaBeHcTBO paBHOCHIBHO HEPABEHCTBY

x-3)x+27>%- (x-3)(x—-1)?2 (x-3)@+2+x-Dx+2-(x-1) _

<0 & 0,

x-Dx+2) x-Dx+2)

3(x-3)(2x+1
orxyna SX =N &X+1)

x-1)(x+2)

1
Meromom HTEPBAIOB HAXOAMM OTBET: X € (—2, — E] v (1,3]
1
Omeem: (-2, - E], (1, 3].
Cogpep:xanmne KpuTepus Banasl

O60CHOBAHHO IOJIyYeH TPABUILHBIH OTBET. 3
O60oCcHOBAHHO IIOJy4YeH OTBET, OTJIWYAION[HUMCI OT BEPHOTO TOJBKO 9
KOHEUHBIM YHCJIOM TOUEK.
IlonyueHHbI OTBET HEBEPEH, HO PEIIEHHe COJEP/KUT OJIWH M3 BEPHBIX 1
MIPOMESKYTKOB.
Perenne He COOTBETCTBYeT HH OJHOMY M3 KDHUTEDHEB, IIEDEYHCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 4

B tpeyroapuuke ABC mpoBemennr memaumana AM u Beicota AH. MsBecto,
MH 3

4T0 BH = > a mwromanb TpeyronbHuka AMH paBna 24. Haidinure

miomanb Tpeyrorbauka ABC.

Pewenue.

ITockonbky MH > BH, Touka H He MoskeT mekaTh Ha MPOAOIKEeHUH oTpeska BM za
TouKy M.

A 8
B H M c
H B M C
Puc. 1 Puc. 2
Paccmorpum cimyuaii, korma Touka H geskut Ha otpeske BM (puc.1). Torma
BM 5
S =——":3 = — .24 =140.

AAMB = " AAMH = o

CrnemoBaTenbHO, S apc = 2S4amp = 80.

Ecnu e Touxka Hjemur HA mpomoinxenuu orpeska BM za Touky B (pmce.2), To
BM
—— = —, IO3TOM,
BH 2’ y

BM 1
SiamB = MH SiAMH = 3 2=48

C.TIe,Z[OBaTeJIBHO, SAABC = ZSAAMB = 16.

Omeem: 16 nnu 80.

Coaep:xanne KpuTepusa Banabr
Paccmorpenpl  Bce  BO3MOMKHBIE TeOMeTpUYeCKHe  KOH(UTYypAIuu 3
¥ TIOJIyY€H IPaBWJIbHBIN OTBET.
Paccmorpena xora Obl ofHA BO3MOKHAA KOH(UTYpAIUA, AJS KOTOPOI 9

IIOJIYy9€HO ITPaBUJIbHOEC 3HAYCHUEC HCKOMOM BEJIMYNHBI.

Paccmorpena xora 651 0fHA BO3MOKHAST reOMeTpUIeCcKas KOH(UTypaIusd,
IUIST KOTOPOH IIOJyYeHO 3HAUYEeHHEe UCKOMOH BEeJIMYUHBI, HEIPABUWIbHOE H3- 1
3a apu(pMeTHIECKOH OIINOKH.

Pemenne ne COOTBETCTBYET HH OJHOMY H3 KPUTEPHUEB, II€ePEYNC/II€EHHBIX

BBIIIIE. 0

© MHOO, 2010 r.




Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 moraprudmos) 5

Haiigure BCce 3HAYeHMs a4, HpPH KAKIOM K3 KOTOPBHIX HAHOOJbIIEe
sHauenwe Qyurnuu f(X) = x2—7 ‘ X—a ‘ —X Ha orpeske [-6; 7]
MIPUHUMAETCA X0TH ObI HA OTHOM M3 KOHIIOB 3TOTO OTPE3Ka.

Pewerue.

1. ®yuxnua f umeer Bum:

a) mpu x>a: f(x)= X% — 7(x—a)—x = x> —8x+7a, [09TOMY €ee rpaHuK ecThb 4YacTh
1mapaboJIbl ¢ BETBIMMY, HATIPABIEHHLIMHU BBEPX, U OCHI0 CAMMETPHUH X = 4;

6) mpu x<a: f(x)= X2+ 7(x—a)—x= X2+ 6% — 7a, mosToMy ee TpaUK €CTh 4YacThb
mapaboJIbl ¢ BETBIMMY, HATIPABIEHHLIMYU BBEPX, U OCHI0 CHMMETPHUHU X = —3,

Bce BosmosxHbIe Buabl rpadmka Gpyarnru f(X) mokazaHbl HA pUCYHKAX:

|

: |

1 |

-3 4 x -3 4
Puc. 1 Puc. 2 Puc. 3

2. Hu onHa U3 KBaApaTWUYHBIX (PYHKIMM, YKa3aHHBIX B IIYHKTaxX @ U 0, He WMeEeT
Touek MakcuMmyMa. ['padukn ob6enx KBaApaTUIHBIX (PYHKIIMH IIPOXOIAT Yepes TOUKY

(a; f(a)).

3. Haubounliee 3Hauenme (byHKI_[I/II/I prI/IHI/IMaeTCH Ha OOJHOM H3 KOHIIOB OTpPeE3Ka

/] R e

[-6; 7] (unm Ha 0oboOmMX) TOTJA M TONBKO TOT/A, KOTZA TOYKA X = a PACIIONIOKEHA BHE
uHTepBana (—3; 4) uiau Ke BHYTPH, HO He AAJbIIe OT OAHOHU M3 TOYEK X = —3; X =4,
YeM COOTBETCTBYIOIIMI KOHEI| OTPE3KA.

a+3<-3+6,
4-a<7-4, a<0
To ecTn = -
as<-3, a>1.
a>4,

Omeem: (—», 0], [1, + ).

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 10 (6e3 morapudmos) 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
1160 COAEPIKUT BHIUUCIUTENbHBIE OIINOKH.

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 MOIYJsS COCTABIEHO BEpHOE 1
yCIIOBHE HA TapaMeTp.

Pelienvie He COOTBETCTBYET HM OIHOMY M3 KPUTEPHUEB, IE€PEUMCICHHBIX 0
BBIIIIE.

Hau6onbmee oejgoe 4YucCiio, He IIPpeBOCXoAsdIree T, PaBHO

3x+41

Haitgure Bce Takue neiicTBUTENLHBIC 3HAUCHUS X.

Pewenue.

3x+41

ITonoxum 3 n, n e Z. Orcrona 2x+ 17 = 6n—31

10 30

HauboIbIIIee mejioe, He IIpeBOCXogdlInee Yuciaa

. ITockoabky umcio N ecTh

, TO UMeeM CUucremy

6n —-31 61 13
T<n+l, n>—ﬂ=—2£,
& < n=-2
6n —-31 31 7
—>n ns - —=-1—.
30 24 24
X+ 41 a7
CremoBaTenbHO, =-2 =——
47
Omeem: — —
3
Copep:ranue KpuTepus Bannsr
O060CHOBAHHO II0JIyYeH IIPABUIbHBIN OTBET. 4
OrBer IpaBHIIeH, HO HEIZOCTATOYHO 060CHOBaH (HAIpHMeEp, OTCYTCTBYET 3
OIHA U3 OIIEHOK).
OTBeT HEPABUWILHBIN 34 CUET BHIUMCIAUTEIbHOM OIIUOKH. 2
IlaHo BepHOe 3HAYEHNE U IIOKA3aHO, YTO OHO YAOBJIETBOPAET YCIOBHIO. 1
Pemenne He cooTBeTCTByeT HHM OTHOMY M3 KPUTEPHEB, IEPEYHCICHHBIX 0
BBIIIIE.
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Maremarura. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 1
Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

3sin®X + 7sinx = 0,

Pemnre cucremy ypaBHeHUM
/15y —5cosx = 0.

Pewenue.
CI/ICTeMa PaBHOCHUJIBHA CUCTEMe
3sin?x + 7sinx = 0
15y = 25¢0s°X
cosx >0

3sin?x + 7sinx = 0

/15y = 5cosx

. . 7 . 7
W3 cucrembr moaydaem SinX = 0wumm SinX = ~3 YpaBHeHue SINX = 3 He uMeeT
. 5
perenuii. Yuutsipas cosx > 0, momyuaem: X = 22N, N € Z. Otkyna y = 3

Omeem: (271, %), nez.

Coaep:xanne KpuTepus Banabr
O60CHOBAHHO IOJIyY€H MPABUIHHBINA OTBET. 2
ITonyuen oTBeT, HO pellleHue HEBEPHO TOJIBKO H3-3a TOTO, YTO HE YUTEHBI 1
OTPaHWYEHWS HA 3HAK WK BEJIMYWHY BhIPAKEHUA cosx (Sinx).
Pemlenne He COOTBETCTBYeT HM OJXHOMY M3 KPUTEDHEB, II€DEYHCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 2

B npaBunwsHO# TpeyrombHOH mnpusMme ABCAB,C,mu3BecTHBI pebpa:
AB =4./3 , BB, =9. Touka M — cepenuna pebpa B;C;, a Toura T — cepenuna
AM. Hasinure yroa mesxnay mirockoctio BCT u mpsamoit AT.

Pewerue.
Ilnmockocte  BCT mpoxogur uepes mpsamyoo  BC,
NepIeHAUKYIApHYI0  miaockocty  AAM.  3Hauwur,

AA 1 BCT. Ortpesok AT nesxur B miaockocta AAM.
CiremoBaTenbHO, IPOEKIMA TOYKKM AHAa Imockoctb BCT
— To4Ka Ay — TesxuT B mrockoctu AAM Ha npamoi TK,
rme K- cepemmua BC. Suauur, yrom ATK — HCKOMBIL.
Tpeyronpauxn AAT u KMT paBHEI IO [ByM KaTeTaM.
Cremosarenpro, AT=TK, wu Tpeyrompauk ATK -

paBuHoOenpennsnrii. Kro ocmoBanmme AK - wMeguana
PaBHOCTOPOHHETO TPEYTOJbHUKA ABC:
AK =443 - g = 6, a BeIcOoTa TH coBIagaer ¢ BHICOTOM IIPU3MBI.
Iloatomy tg £ ATH = AR = 6 = 1 <1l

TH 2-9 3

1
SHAYUT, HICKOMBIH yrox B ABa pasa 6osbiie: ATK = 2arctg§.

Omeem : 2arctg %

Coaep:xanne KpuTEepHs Bamnsr
O60ocHOBaHHO HOJIyYeH IPABUIBHBIA OTBET. 2
Crroco6 HaxoxIeHUs UCKOMOTO yTJjia BEPEeH, HO TOIyYeH HeBEPHBIH OTBET 1
WK pellleHre He 3aK0HYEHO.
Perenne He COOTBETCTBYeT HH OJHOMY U3 KDHUTEDHEB, IIEPEYHCICHHBIX|
BBIIIIE.
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Maremarura. 11 kinacc. Bapuanr 11 (6e3 morapudmos)

x2-x-6 x2—4x+3
Pemnre HEpaBeHCTBO - > 0.

x-1 X+2

Pewenue.
HepaBeHcTBO paBHOCHIBHO HEPABEHCTBY

x-3)x+27>%- (x-3)(x—-1)?2 x-@+2+x-DEx+2-&-1) _

>0 < 0,
x-1Dx+2) x-1Dx+2)
otk a3(x—3)(2x+1) S
A x-Dx+2)

Meromom HHTEPBAJIOB HAXOAMM OTBET: X € (—w0, —2) U [—%, DU, +x)

Omeem: (—»o, —2), [—%, 1), [3, + ).

Copep:xanne Kpurepusa Banabl

O60CHOBAHHO ITOJIyY€H TPABUILHBIH OTBET. 3

O6ocHOBaHHO IIOJIy4Y€H OTBeT, OTJII/I‘-IaIOIIII/II‘/JICH OT BEpPHOI0 TOJBKO 2
KOHEYHBIM YHCJIOM TOYEK.

Ilomy4yeHHBI# OTBET HEBEpeH, HO peEIIEHHWE COAEPIKUT OIUH M3 BEPHBIX 1
IIPOMESKYTKOB.

Pemenne me COOTBETCTBYET HU OOHOMY H3 KpHUTEpHEeB, IIepedYnCICeHHbIX 0
BBIIIIE.

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 4

JIBe OKpy:KHOCTH, Kacaloluecs IpIMOi B ToukKax Au B, mepecekarorcs B
Toukax Cwu D, mpmuem AB=12, CD =5. Haiinure wmegmamy CE
TpeyronbHuKa ABC.

Pewenue.

Ilycte F- Toura mnepeceuenua mpamoir CD c¢ orpeskom AB. Ilo Teopeme o

KacaTeJIbHOH H CeKyIleH AF?=FC.FD=FB2 3uaunt, AF=FB= % =6, u F

coBmagmaer ¢ E.

BosmokHBI 1Ba cayuas B3auMHOTO pacronosxkerus Touek C, D u E:

A _E _ B
#——H A _E _ B

Puc. 1 Puc. 2
1. EC < ED (pmuc. 1).
2. EC > ED (pwuc. 2).

Ilycts X- gnuua Mmenbinero u3 otrpeskoB CE m ED, Torma, mcmonbsyda TeopeMmy O

CeKyIlled M KacaTeIbHOH, IT0JLyIaeM: 6° = X(X + 5) uau x2+5x—36 = 0.
-5+13

SHaYHT, X = , TIOCKOJIBKY X > 0, TO X = 4.

ITosTomy CE =x=4umu CE=x+5=09.

Omeem: 4 unu 9

© MHOO, 2010 r.




Maremarura. 11 kinacc. Bapuanr 11 (6e3 morapudmos)

Coaep:xanne KpuTepua

Banasl

PaccmoTpeHsl Bce  BO3MOXKHBIE KOH(UTypamuu

U IIOJIy9eH HpaBI/IJIBHBIfI OTBET.

reoMeTpHu4YeCKue

Paccmorpena xors O6bI OfHA BO3MOMKHAS KOH(UIYpAIHs, OIS KOTOPOH

Hatinure Bce 3HaveHWa mnmapaMerpa @, IPH KaKIOM U3

. 2
[OJIYYEHO IPABUJIbLHOE 3HAUYCHHE 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.

KOTOPBIX

HEpPaBEeHCTBO Hx2—4x‘ —X2+4X—8‘ <va’+2a-3 —a—(x—l)2+2x HMeeT OT

OTHOTO IO TPEX IeJIBbIX PeIleHuH.

Pewenue.

Cnoemnaem 3ameny X2 —4x = y. Torma y > —4, upu aToM, eciu X — I[eJI0€e, TO Y — TaKkKe

Iesoe 4ucio.

Hepasencrso mpumer Bug|ly| -y —8|+y < v a’+2a-3-a-1

ITocrpoum rpadmr dyurmuun f(y)=|y —y—8 +Yy upu z 7

y 2 _4a
BO3pacraer.

HAXOAUM, 9YTO 9Ta (QYHKIUA MOHOTOHHO | /

8.
CnenmoBaTensHO, eciu Y, ABIAeTCA | /

pellleHWeM HepaBeHCTBA IIpX HEKOTOPOM &8, TO BCe /

Yy <Y Taxkxe ABJIAITCA PEIIeHUAMU.

SHauuT, ecaum ecTb pemeHne Y, >0, To 1exble

yucna -4u -3 Takke OyIAyT peIIeHHAMH, U TOTHA

Oymer, 1m0 KpaiiHeHd Mepe, MATh PELIEHWH JAaHHOTO —41/ 0

HepaBeHcTBa: X =0, 1,2,3,4.

CunemoBarenbHo, -4<y<0, wu, crago ObITh,

-4 <f(y)<8.

_‘M‘x

SHAYNT, JOKHO BHIIOJIHATHCA ABOHHOE HEPABEHCTBO

—4<\/a2+2a—3 —a—1<8, orkyna
a—3<\/a2+2a—3,
V& +2a-8 <a+9.

© MHOO, 2010 r.

Maremaruxra. 11 kinacc. Bapuanr 11 (6e3 morapudmos)

a<3,

2 HnIn
a“+2a-3=>0

Pemenue mepBoro mepapeHcTBa:
a>3

oteygaa <-3umul <a < 3.

j a’+2a—3<a’+18a+81,

Pemenve BTOpOro HepaBeHCTBA:
La+92Q

21
OTKyza a = e

21
Pemenne cucremsr: 7 <a<-3mwmma> 1l

Omeem: [—%, =3], [1, + ).

6

a2—6a+9<a2+2a—3,

Coaep:xanne KpuTepus

Bamwasl

O60CcHOBAHHO IIOJIyY€eH IPABUIBHBINA OTBET. 4

Iloxyyen BepubIf oTBer. Pelenvwe B 1esioM BepHOe, HO JuUO0 HMeET
mpobesnpl (HampuMep, He OMHCAHBI HEOOXOAMMBIE CBOMCTBA (DYHKIIHE), 3
1100 COIEPIKUT BHIUUCIUTEIbHBIE OIITUOKH.

Bepno paccmorpens! Bee ciydau packpbrtus moxyiaei. [Ipu cocrapmenun
VI PEIIEHMH YCIOBUH HA IapaMerp NOMYIIEeHBI OMOKH, B pesyiprare| o
KOTOPBIX B OTBeTe JuOO0 MMPHOOpEeTeHbI ITOCTOPOHHWE 3HAYEHHA, JHU00
4acTh BEPHBIX 3HAYEHUH IOTEPAHA.

Xora ObI B OJHOM M3 CIy4aeB PACKPHITHSA MOMAYJSA COCTABIEHO BEPHOE 1
ycoBHe Ha mapaMeTp.

Pemenve He cOOTBETCTBYyeT HU OJHOMY W3 KPUTEPHEB, II€PEUYHUCIEHHBIX 0
BBIIIIE.

X216
Hawubonbiee 1enoe 4mciio, He IPEBOCXOAsdINEe YHUCIO X, PABHO .
Haiinure Bce Takue 3HaUeHU X.

Pewenue.
2 2
X“+6 _ 6 X“+6
Ilo ycmoBuio X > 2 > - >0. Ilosromy ecau 00603HAYUTH = b, To

X=+7b—-6.

Torga umcito b — menoe u KOMKHO yIOBIETBOPATD CHCTEME

b<\b-6, B2 -Tb+6<0,
b>Tb-6 -1, orkynal b>—-5b+17>0,
b8 p>8

7 7

© MHOO, 2010 r.




Maremarura. 11 kinacc. Bapuanr 11 (6e3 morapudmos) 7

Bropoe HepaBeHCTBO BepHO IpH BCex D, a M3 mepBOro HepaBeHCTBA HAXOIUM:
1<b<6é.

CremoBarenpHO, X =7-1-6 =1, X = /8, x=+/15, x =22, x=+/29 u x = 6.
Omeem:1,/8, 15, /22, /29, 6.

Conep:xanue KpuTepHua Banabl

O60CHOBAHHO II0JIyY€H MPABUIHHBIN OTBET. 4

OrBer mpaBuIeH, HO HETOCTATOYHO 060CHOBaH (HAIpHUMEp, OTCYTCTBYET
OIHA U3 OIIEHOK).

Jamo BepHOE 3HAUYEHWE U [TOKA3aHO, YTO OHO YAOBIETBOPSET YCIOBUIO.

Pemenne HE COOTBETCTBYeT HM OTHOMY M3 KPUTEPUEB, IEPEUUCICHHBIX

3
OTBeT HeIPABUJIBHBIHA 38 CYET BHIYUCIUTEIHHOMN OIIMOKH. 2
1
BBIITIE. 0
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Maremarura. 11 kinacc. Bapuanr 12 (6e3 morapudmos) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pewenue.
YpaBHeHHE PABHOCHILHO CHCTEME

— 4sin®X + 8cosX + 7 B

0.
Jctgx

Pemnre ypaBHeHHE

_4sin®X +8cosx+7=0
ctgx >0

2 1
YpaBHeHHEe CHCTEMbI MPUBOIUTCA K BUAY 4C0S°X+ 8C0sx+ 3 =0, oTkyma COSX = —5

3 3 .
U COSX = —5 YpaBHeHHE COSX = o) He MMeeT pelleHu#. YIuTnIBad, u4To ctgXx > 0,

1 2n
W3 ypaBHEHHU COSX = -5 oJIy4aeM: X = 3 + 27K, kezZ .

Omeem: —2?” + 27k, k € Z.

Conep:xaunne Kputrepus Banxasx
O60CHOBAHHO ITOJIyYeH MPABUILHEINA OTBET. 2
Ilonayuen oTBeT, HO pellleHre HEBEPHO TOJIBKO M3-3a TOTO, UTO HE YUTEHBI 1
OTPAHMYEHNSA HA 3HAK WM BEIMUKWHY BBIPAMKEHNI cosx (Sinx).
Perenne He COOTBETCTBYET HM OJHOMY U3 KDHUTEDHEB, IIEPEUMCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.
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B npaBunwsHO# TpeyrombHOH mnpusMme ABCAB,C,mu3BecTHBI pebpa:
AB =53, BB; = 6. Toura M — cepenuna pebpa B,;C;, a Touka T — cepenuna
AM. Hasinure yroa mesxnay mirockoctio BCT u mpsamoit AT.

Pewenue.
Ilnmockocte  BCT mpoxogur uepes mpsamyoo  BC,
NepIeHAUKYIApHYI0  miaockocty  AAM.  3Hauwur,
AA 1 BCT. Ortpesok AT nesxur B miaockocta AAM.
CiremoBaTenbHO, IPOEKIMA TOYKKM AHAa Imockoctb BCT
— To4Ka Ay — TesxuT B mrockoctu AAM Ha npamoi TK,
rme K- cepemmua BC. Suauur, yrom ATK — HCKOMBIL.
Tpeyronpauxkn AAT u KMT paBHBI II0 IByM KaTeTaM.
CnemoBarensuo, AT=TK, u Ttpeyronpuurg ATK -
paBuoOenpennsrii. Ero ocxoBamme AK- wmeguana
PaBHOCTOPOHHETO TPEYTOJbHUKA ABC:

AK =54/3 - ? = ?, a BpIcoTa TH coBmasaeT ¢ BHICOTOM IIPU3MBI.

HOSTOMythATHzﬁ— 15 —E<ZL

TH 4.6 8

5
SHAYUT, UCKOMBIH yros B ABa pasa bossbiie: ATK = 2arctg§.

Omeem : 2arctg g

Coaep:xanne KpuTEepHs Bamnsr
O60ocHOBaHHO HOJIyYeH IPABUIBHBIA OTBET. 2
Crroco6 HaxoxIeHUs UCKOMOTO yTJjia BEPEeH, HO TOIyYeH HeBEPHBIH OTBET 1
WK pellleHre He 3aK0HYEHO.
Perenne He COOTBETCTBYeT HH OJHOMY U3 KDHUTEDHEB, IIEPEYHCICHHBIX|

BBIIIIE.
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Maremarura. 11 kinacc. Bapuanr 12 (6e3 morapudmos)

X2-x-2 x?-2x-3
- <0.
X—3 X—2

Pemnre HEpaBeHCTBO

Pewenue.
HepaBeHcTBO paBHOCHIBHO HEPABEHCTBY

(x+ D =27+ @+ Dx - 3)* @+ D(@-27+ -3 _,
(x-2)x-3) (x-2)(x-3) o

YuuTeiBad, 4To (X — 2)2 +(x - 3)2 > 0 mpu Beex x, umeeM

<0 &

x+1)

MeTomoM HHTEPBAIOB HAXOAUM OTBeT: X € (—o, —1] U (2, 3)
Omeem: (—o, -1], (2, 3).

(x-2)(x-3)

BBIIIIE.

Copep:xanne KpUTEpPHI Bamiasl
O60CHOBAHHO II0JIyYeH IIPABUIbHBIN OTBET. 3
O60CHOBAHHO IIOJyYeH OTBET, OTJIWYAIOIIUICI OT BEPHOTO TOJIBKO 9
KOHEUYHBIM YHCJIOM TOYEK.
Ilony4yeHHBIM OTBET HEBEpPEH, HO PEIIeHHe COMEPIKUT OJUH M3 BEPHBIX 1
IIPOMEIKYTKOB.
Pemrenve He cooTBETCTByeT HM OJHOMY M3 KPUTEPHUEB, IIEPEUMCIEHHBIX 0
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B Ttpeyronpuuke KLM mposemenbr Oumccexrprica KPwu Bwicora KH.

KM 1 PH 3

HUsBecTtHo, utT0 —— = =, —— = —, a IO b TpeyronbHuka KHP
KL 2 MH 2 tHanb Tpey

paBua 30. Hatimure niomans Tpeyroapuuka KLM.

Pewenue.
. MP KM 1
Ilo cBoiicTBy OHMICCEKTPHUCHI TPEYTOAbHUKA P-KL_ 7 Ilockoabky PH > MH,
Touka H He MosxeT jexaTh Ha IIpomoiKeHnu oTpeska MP 3a Touky P.
K

K
M > L K
H M P L
Puc. 1 Puc. 2
Paccmorpum ciyuaii, korga Touka H geskut Ha otpeske MP (puc.1). Torma
MP 5
S =—-8§ = —-30=50.
AMKP = 5y " 4KHP = 3
CrnemoBaTeinbHO,
S —&-S =3-50=150
AMKP = 5" AMKP :

Ecnu xe touka Hmexur Ha mpomomxenuu orpeska MP 3a touky M (puc.2), To

MP
—— = —, I03TOMY
PH 3

MP 1
Sakmp = 5 Saknp = 530 =10,

CiemoBaTenbHO,

ML
SAKLM=W'SKMP=3'1O=3O-

Omeem: 30 unu 150.
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Coaep:xanne KpuTepua Banabr

Paccmorpenpl  Bce  BO3MOMKHBIE TeOMeTpUYECKHe  KOH(UTYypAIuH 3
¥ TIOJIyYeH MPaBUJIHHBIN OTBET.
Paccmorpena xors O6bI OfHA BO3MOMKHAS KOH(UIYpAIHs, OIS KOTOPOH 9
[OJIYYEHO IPABUJIbLHOE 3HAUYCHHE 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.

Haiinure Bce 3HaueHMs &, NPH KaKAOM H3 KOTOPHIX Hau(GoIbIIee
smauenme yskrmm  f(X)=Xx>—9 ‘ X—a ‘ -5  Ha orpeske [-8; 9]

IIPHMHUMAETCAd X0TdA OBI HA OJTHOM H3 KOHIIOB 9TOI'0 OTPE3Ka.

Pewenue.
1. ®yurmua f umeer Bum:

a) mpu x>a: f(X)= x2—14x + 9a, mosToMy ee rpaduMK ecThb 4YacThb HAPaGONBI C
BeTBAMU, HAIIPpABJE€HHBIMHU BBEPX, U OCbI0 CUMMETPUN X= 7,

6) mpu x<a: f(x)= X2+ 4x — 9a, mosToMy ee rpaduK ecThb YacTb Hapaboibl C
BEeTBSIMH, HAIIPABJIEHHBIMY BBEPX, U OCbI0 CHMMETPHH X = —3.

Bce BosmosxHbBIe Bumbl rpaduka Gyaknuu f(X) moxkasaHbl HA pUCyHKAX:

-2 17 X
Puc. 1 Puc. 2

2. Hu ogna u3 KBagpaTWUYHBLIX (PYHKIMM, YKA3aHHBIX B IIyHKTaxX @ W 6, He MMeEeT
ToueK MakcumyMa. 'padukn 06enx KBafpaTUIHbIX (PYHKIIUHA IIPOXOIAT Yepes TOYKY

(& f()).

3. HauGonbiee 3Hauenne pyurnun f mpuHrMaeTcs Ha OJHOM K3 KOHIIOB OTPE3Ka
[-8; 9] (unm Ha o06omx) TOrma M TOABKO TOTAA, KOTJA TOYKA X = A PACIIONOMKEHA BHE
uHTepBasa (—2; 7) win jKe BHYTpPH, HO He JaJIbIe OT OJHON M3 TOUEK X =—2; X =7,
YeM COOTBETCTBYIOIIMI KOHEI[ OTPE3KA.

/] ER e ey
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a+2<-2+8,
To ectn & -
a>7,

Omeem: (—», 4], [5, + ).

Coaep:xanne KpuTepHus Bamnsl

O60ocHOBAaHHO HOJIyYeH IPABUIBHBIA OTBET. 4

Ilony4yen Bepusbiii orBer. Pelitennwe B memoMm BepHOe, HO JTuO0 HMeEET
npobensl (HampuMep, HE OMKMCAHBI HEOOXOAMMbBIE CBOMCTBA (PYHKIIHMH), 3
100 COEPIKUT BHIUUCIUTEIbHBIE OIITHOKH.

BepHo paccmoTpens! Bee ciayuau packpbiTus moxydiei. [Ipu cocraBmennu
WY PELIeHWH YCIOBHH HA mapameTp AOIYIIEeHbI OIIUOKH, B pesyjbrare 9
KOTOPBIX B OTBeTe JuO0 IPHOOpPETEeHBbI ITOCTOPOHHWE 3HAYEHUs, 100
4aCTh BEPHBIX 3HAYEHMH IOTEPSIHA.

XoTsa OBI B OOJHOM H3 ClIydaeB PACKPBITHA MOOYJIA COCTaBJIEHO BEPHOE 1
yCJIOBHE Ha IIapaMeTp.
Pemenne ne COOTBETCTBYET HH OJHOMY H3 KPUTEPHUEB, IIePEYNC/I€EHHBIX 0
BBIIIIE.

Haiinure Bce mapbl HATypaJIbHBIX YHCEI Q@ HU b, YIOBIETBOPSMOIINE
paBernctBy ab=a"+18 (8 meBoii dYacTH paBEHCTBA CTOWUT YHCIIO,

nonyqaeMoe HpI/IHI/ICbIBaHI/IeM Z[eCHTH‘-IHOfI 3alluCu 4uciaa a nepe/:[
IeCATUYHON 3aIIMChIo yucia b).

Pewenue.
B cayuae a = 1 umeem: 10+b=1+18= 19, orkyma b = 9.

B ciuyuae b= lumeem: 10a+1= at+ 18, orkyma 9a =17, 4TO HEBO3MOKHO IJIf
IIeJIOoTO a.

Ilanee cumraem, utoa > lub > 1

IIyere a < 9. Torma ana BRINOAHEHHA paBeHCTBA Heobxomwmo ycioswe b <9, Tak
Kak uHade, eciiv 4ucio b— k-saaunoe (k > 2), umeem:

k-1 J—

IIycre a > 10. Torma mis BBIONHEHWS paBeHCTBA Heobxomumbl ycimoBus b =2wu
a < 31, Tak kak uHaue, ecau b— k-3maunoe, a a — (m + 1)-3maumo (m > 1), umeeM:
k-1 _
ectnk > 1 mo aP > (1010 > 10™ Kk+2) — go(mem)+m-k 5 qo(Mm+D)+k S Fp,
ectuk =1, b >3 1oa” > (10™?3 = 10(MM+m > 1g(m+1)+k 5 Fp.
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eciuk=1,b=2 m=>2, 1o al > (10m)2 — 10(M+m/2)+m/2 5 qp(m+D)+k o ab;
ectmk=1,b=2 m=1, a>32 10a">(32)% > 10° = 10 1+k 5 3p,

Ecim 10<a<3lm b=2npuxogum & ypaBHeuuio 10a+2= a’+ 18, otryma
a’—10a+16 =0. O6a KOpHs a = 2 uiu a = 8 menbire 10.

Komeunsim nepebopom Beex nap @ u b, g kotopbix 1 <a < 9ul < b <9 noxyuyaewm,
YTO YPABHEHHUIO YAOBIETBOPAIOT ellfe ABe nappra =2, b=2ua=8, b=2
Omeem:a=2,b=2,a=8 b=2; a=1, b=09.

3aMeuaHue

Ilepebop sumauenuit ¢ ¥ b MOxKET OBITh IIPOU3BEIEH C ITOMOIIBIO JOIOJIHUTEIbHBIX
coobpakeHu# (4eTHOCTH, CBOMCTB JAEeJIUMOCTH, OLIeHOK u T.11.). Hampumep:

1. Ecau a = 2, monyuaem: 20+ b = Py 18, oTrynma P _p=2 W, 3HAYHT, b = 2,

2. Ecau a = 3, umeem: 30+ b = Py 18, oTkyma P_p= 12, smauuT b HEUeTHOE, HO AJIS
b>33-b>24

3. Eciiu a = 4, umeem: 40+ b = P18,

IIpu b > 3 cpaBa crout umcio, cocrosinee O6omee ueM u3 AByX uudp. Hecmosxmo
TIPOBEPHUTH, uTO ciaydau b = 2 u b = 3 He oxxomarT.

4. Ilpu a>5, eciu b>28 ypasuemum 10a+b= a’+18 CIIpaBa CTOUT YHCIIO,
cocrosiee 6omee yeM u3 AByX IU@PpP. SHauuT, b = 2. [Ipuxogum K yixe H3BECTHOMY
YpaBHEHHIO a’-10a+16 = 0, xopHU KOTOpOTO & = 2 MK a = 8.

Copep:xanne Kpurepus Bamxnsr

O60CHOBAHHO ITOJIyYeH IPABUJIBHBINA OTBET. 4

OTBeT mpaBuUiIeH, HO HEJOCTATOYHO OOOCHOBAH: MPABHJIBHO IIPOM3BEIEH
repebop He Gosiee yeM IBY3HAYHBIX OCHOBAHWM CTEIIEHU M He Oojiee yeMm 3
OHO3HAYHBIX €€ TOoKasarejaed, HO He OOBICHEHO, TOYeMy OrPaHWYEH
TOJIBKO TEPEYUCTCHHBIMU CIyIaAMH.

OTBeT CONEPIKUT TIPABUIBHYIO M, BO3MOKHO, OIHY HEIPABHIBHYIO TApY.
IIpoussenen mepebop He Gojee YeM OTHO3HAUHBIX ee TOKasaTenei, HO ¢| 2
apuMeTHIEeCKIUMH OIITUOKAMHU VJIH ITPO6eIaMu.
IlpuBemena mpaBwiIbHAA Tapa ¥ IPOBEPEHO, 4YTO OHA O06paIaer 1
ypaBHEHHE B BEPHOE YHCIOBOE PABEHCTEO.

Pemenne HE COOTBETCTBYET HM OTHOMY M3 KPHUTEPUEB, IIEPEUUCIEHHBIX 0
BBIIIIE.
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