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Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapugmos) 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.




Maremaruxka. 11 xinacc. Bapuanr 1 (6e3 norapugmos) 3

Yacts 1

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

Terpans crour 30 py6ieii. Kaxoe nambombiiiee 4umcmo Takux TeTpageit
MOKHO OyzeT KynuTh Ha 750 py6Jieil mocie MOHM:KeHusA eHbl Ha 15%?

Otser: |

Ha pucynke xupHBIMEH TOYKaM¥ TOKa3aHa IfeHa aJlOMUHUA HA MOMEHT
3aKpBITHA OHUPIKEBBIX TOPTOB BO Bce paboume muu ¢ 4 mo 17 mapra 2008
roga. Ilo ropusoHTaTM yKA3BIBAIOTCA YHCIA MeCAId, II0 BEPTUKATU —
neHa TOHHBI amiomuuud B goswtapax CIIA. Jlna maraagHocTH KUPHBIE
TOYKH HA PHUCYHKe coemnuHeHbl auHHed. Oupenennre 00 PHUCYHKY
HauOONBIILYI0 I[eHy AQIIOMWHHS HA4 MOMEHT 3aKpPbITUI TOPIOB B
yEKasaHHbIE nepuof (B momrapax CIIA 3a ToHHYy).
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OrtBer: |

Hatinure KopeHb ypaBHeHHUA 2 g

x-17 5

OTser: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapugmos)

4

B Tpeyronpuuke ABC yron C paBen 90°, AB =44, AC =22+/3. Haiigure

sinA.

Orser: |

CrpourensHoil hupme HykHO mpuodbpectu 60 Ky60MeTpPOB CTPOUTEIBHOTO

Opyca.

Y Heé eCcTbTpU IIOCTABIIUKA.

Crombko pybiel mpumercs

3aIUIATHTDH 34 CaMyI0 JEIIeByI0 IOKYIKy ¢ mocraBroi? IleHwl m ycmoBus
IOCTaBKH IPUBEIEHEI B TAOIHIIE.

Ilena CroumocTts
Gpyca JomosmHureasHbIE
IlocTaBmMUK| (vGireii 3a| AOCTABKH
(py1 331; (py6uteit) ycJaoBusa
A 4300 10200
IIpu 3akaze Ha
cymMmy 6osbiiie
B 4500 8200 150 000 py6ueit
JocraBka 6ecIuIaTHO
ITpu 3akase Ha
cymMmy 6osbiiie
B 4400 8200 200 000 py6ureit
JIOCTaBKa 0eCIIaTHO
Otser: |
Haiigure IIOIa b TPEYTOJbHUKA,
n300paKeHHOT0 Ha  KieT4aroi Oymare c dew
pasmMepoMm EKieTkn lcm X 1cm (CcM. PHCYHOK). //
OTBer faiiTe B KBAAPATHBIX CAHTUMETPAX. v

Otser: |

© MHOO, 2010 r.




Maremaruxka. 11 xinacc. Bapuanr 1 (6e3 norapugmos) 5

HaiinuTe 3HaueHMe BHIpAKEHUS 85ini—7; : Cosi—z.

Orteer: |

Ha pucyuke uzobpamenb! rpadux gysrnwu y =f(x) u racareibHas K
aTOMy TpaduKy, IpoBeleHHas B Touke c abcumccoii xp. Hatinure

3HaYeHue NIPOU3BOAHOM (pyHKIMU f(X) B TOUKE X

=y

Otser: |

Haiinure 60K0BOE pedpo MPaBHIBLHOM YETHLIPEXYTOJAbHOM IMPHU3MbBI, €CJIH
CTOPOHA ee OCHOBAHUWA PaBHA 3, a IJIOMIANb IOBEPXHOCTU paBHA 66.

OTteer: |

B10 | B 60K0BOIl cTeHKE NMIMHAPUIECKOTO Oaka BOJIMU3U THA 3aKPEIUIEH KpaH.
ITocne ero oTKphITHS BOAA HAYMHAET BBITEKATh U3 OaKa, IIPU 5TOM BBICOTA

1
cTonba Boxbl B HEM MeHAeTca mo 3akoHy H(f)=5-0,1r+ mtz, roe t —

BpeMs B MHHyTax, [ — BbICOTA B MeTpax. B Teuenre Kakoro BpeMeHH BOza
Oyzer BbITEKATH U3 6axa? OTBeT IpUBEAUTEe B MUHYTaX.

OTtBeT:

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapugmos) 6

HaI?IJmTe_ Haubosbliee 3HAYeHHe QyHKIUU y =12tgx—12x+ 37— 6 Ha

OTpEe3Ke _E. £:|
P 4 4]

Orser: |

W3 nymxkra A B uyHKr B, paccrosHume Mexay EKoropbiMu 60 K,
OTHOBPEMEHHO BHIEXAJIH MOTOIMKJINCT U Bemocunenuct. M3BectHo, uTO 3a

Yac MOTOIHUEIUCT mpoes:xaer Ha 40 KM OONbIlle, YeM BEJIOCUIIEINCT.
Omnpenpenure CKOPOCTh BEJIOCUIIEANCTA, €CAM H3BECTHO, YTO OH HPHOBLI B
myHKT B Ha 2 yaca mos:xe motonukiaucra. OTBeT maiite B KM/4.

OrtBer: |

Yacte 2

as 3anucu pewenuii u omeemoe Ha 3adanus CI - C6 ucnoawv3yiime
6aank omeemos N°2. 3anuwume CcHaA4A1Ad HOMEDP BbINOAIHAEMOZO0
3a0anus, a 3amem nRoAHOe 060CHOBAHHOe PeuleHue U Oomeemt.

Pemute cucremy ypaBHEHHUH

y+sinx =0,

(4/sinx —1)(2y +3) =0.

B mnpaBunbHOU TpeyrompHOM mnupamume SABC c¢ ocHoBammem ABC

u3BeCTHBI pebpa: AB =5+/3, SC =13. Haiigute yrom o6pa3oBaHHBIH
IJIOCKOCTHI0 OCHOBAHMSA M IPAMOM, IPOXOAAIIEH Uepes cepefdHbI pebep
ASu BC.

2
X —6x+8+ x—4 <0

Pemnre HepaBeHcTBO 5 <
x-1 x“—3x+2

© MHOO, 2010 r.




Maremaruxka. 11 xinacc. Bapuanr 1 (6e3 norapugmos) 7

B tpeyronsuuxe ABC AB =10, BC =5, CA = 6. Touka D nexuT Ha TPIMOL
BCrak, uto BD:DC =1:2. OKpy:XHOCTH, BIHCAHHbIE B KaXIBIA U3
TpeyronbHUKOB ADCu ADB, kacaioTcad CTOpPOHBI ADB Toukax Eu F.
Hatingure naunay oTpeska EF.

Haifigure Bce 3HaveHWs aq, 0OpH KaKIOM U3 KOTOPBIX (QPYHKIHS
fx) = x2-2 ‘ x—a® ’ —6x uMeeT XOTs ObI OHY TOYKY MaKCHMyMa.

Ilepen rammbiM u3 umcen 2, 3, ..., 6 u 10, 11, ..., 20 mpou3BOIBHBIM
o6pasoM CTaBiAT 3HAK ILIIOC WM MHHYC, [OCIE Yero K KaKIOMy W3
00pasoBaBIIMXCA YHCEJI IIEPBOr0 Habopa IIpUOABIAIOT KAKIOE U3
00pasoBaBIIKUXCA YHMCEJ BTOPOro Habopa, a 3aTeM Bce 55 IMOIy4eHHBIX
pesylIbTATOB CKIAALIBAIOT. KAaKyl0 HAWMEHBIIYI0 II0 MOAYII W KAKYIO
HanOOJIBIIYI0 CYMMY MOYHO IIOJIVYUTH B UTOre?

© MHOO, 2010 r.
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Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapugmos) 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 2 (6e3 norapudmon) 3 Maremaruka. 11 knacc. Bapuanr 2 (6e3 norapudmon) 4

Yacts 1 m B Gamke «A» Kypc IOKyIKH IIBediiapckoro ¢panka 26,70 py6. 3za
1 ppank. Knuenr Y. oomensan B Ganke «B» 2 200 dpamkoB Ha cymmy
Omeemom na 3adanus Bl - Bl12 0doasicno 6bimb yesnoe 4uUCA0 UaAU 68860 p. Kiauenr ®. obmensn B Gamke «C» 3 100 ¢pankoB, MOIy4wB
KOHeuHan decamuunas 0po6b. Edunuyvbr usmepenuii nucamov He 97960 p. Ompenenure, B KAKOM U3 0aHKOB (DPAaHK CTOMT J0po:Ke Bcero. B
HYJ#CHO. OTBET BAlMIIUTE, CKOJBbKO pybiieil B 5TOM OaHKe MOMKHO IIOJIyIHTH 3a
50 dpankos. CuuraiiTe, YTO KOMHCCHOHHBIN cOOp IpU OOMEHE BATIOTHI

Terpanp crour 10 py6ieii. Kakoe Hamnboibiliee 4uMCI0 TAKUX TeTPaIeH OTCYTCTBYeT.

MOKHO Oyzer Kynuth Ha 500 py6Jieil mocie MOHM:KeHUsA eHbl Ha 25%?

Ortser: |

OtBerT:

Ha pucynke mnokasan rpadur paspsga Garapefiku B KapMaHHOM
¢onapure. Ha ropusonTansHoit ocu oTMedaeTcs BpeMs paboTsl hoHAPHKA

B Yacax, Ha BEPTHUKAJILHON OCH — HaIpsiKeHue B Boabrax. Omupenenure mo
PHCYHKY, KaKoe HAaIpssKeHHe OymeT naBaTh Oarapeiika depes 5 dacos
pabote! hoHapura. OTBer maiTe B BOJIbTAX.

1,8

1.4

I \\~; e

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

15 Orser: |

OTteer: |

Haiinure KopeHb ypaBHEHUA = —,

x+8 15

OTBeT:

B tpeyromsruke ABC yron C pasen 90°, AB =25 AC =10/6. Haiigure
sinA. Haiinure 7sina, ecmu cosa = g ua € (1,5x; 2n).

OTser: |

© MHOO, 2010 r. © MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 2 (6e3 norapudmon) 5

Ha pucynke nsobpaxkén rpaduk dpyHrmuu y = f(x) u KacarenpbHas K HEMY
B TOuKe c abcmuccoit xg. Haiinure 3HaueHHe mpousBogHON (MyHKIHH [ (X)
B TOYKE X

Y

-
/__/
T /1
7 LN
- ] : \
V11
\\ 0,/ ! o *
N /
~N A

Haiigure 60xK0BOE pebpo HPaBHILHOM YETHIPEXYTOJABHOM MPU3MBI, €CIH
CTOpOHA ee OCHOBAHWA PaBHA 5, a IIomanghb moBepxHocT pasHa 190.

Orser: |

B10 | B 60koBO# cTeHKe IMUIMHAPHYECKOTO 6aka BOIM3M OHA 3aKPEIIEH KpaH.
ITocse ero oTKpBITHS BOJA HAYMHAET BBITEKATH U3 0aKa, IIPH 9TOM BBICOTA

N 1
crosiba BoAabl B HEM MeHseTcsa o 3akomy H(1) =4-0,4t+ Ktz’ rme t—

BpeMs B MHHYTax, [ — BpIcOTa B MeTpax. B TeueHre Kakoro BpeMeHH BOja
Oyzer BbITEKATh U3 6axa? OTBeT IpUBeAUTEe B MUHYTaX.

OTBeT:

B11 | Haiigure HaumMeHblliee 3HAYEeHHWEe (QYHKIMH ) = X*-2x’+x+3nHa
orpeske [1; 4].

Orser: |

© MHOO, 2010 r.

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

U3 nyuxkra A B uyskr B, paccrosaume wmexay ©Koropbivu 30 KM,
OTHOBPEMEHHO BBIEXAJIH MOTOIMKJINCT U Bejmocunenuct. M3BectHo, 9TO 32

Yac MOTOIMKIMCT IIpoes:xaer HAa 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,

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

Ilan ky6 ABCD 4;B,C;Dic pebpom /6 . HaiinuTe paccrosHue oOT cepeunb

pebpa 4By no npamoit MT, rae touku M u T — cepenuns! pebep ADu CD
COOTBETCTBEHHO.

2
=23 2x—3 o
x—2 x“—x-2

Oxpy:HOCTD S paguyca 12 Bmmcana B NPAMOYTOJbHYI TPAIEIHIO C
ocHoBauuamu 28 u 21. Hatimure paguyc OKpy:KHOCTH, KOTOpas KacaeTcs
OCHOBaHMsI, 00JIbIIIeH GOKOBOM CTOPOHEBI M OKPYIKHOCTH S.

Haiimure Bce 3maueHus mapamMerpa a, IOPH KQKIOM W3 KOTOPBIX
1 a
HEpPaBEeHCTBO sz—Zx—3‘—x2+2x—5‘ SE aZ—E ~x>+2x+1  mumeer

Pemnre HEpaBeHCTBO

eIMHCTBEHHOeE IIeJI0e PellleHue.
Hawmbosnbiee 1emoe 4uciao, He IIPEBOCXOAIIIEe

Haiigure Bce Takue neiicTBUTEIbLHBIC 3HAUCHUS X.

3x+41
_ 0o —.
10

© MHOO, 2010 r.
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Maremaruxka. 11 kinacc. Bapuanr 3 (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!

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 3 (6e3 norapudmos) 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 4mcIo TaKUX TeTpagei
MOKHO OyzeT Kynuth Ha 850 py6iieil mocie MOHM:KeHUsA eHbl Ha 25%?

OtBerT:

Ha pucynke mokasan rpadur paspsama Oarapedikn B KapMaHHOM
¢onapuke. Ha ropusonTansHoit ocu oTMedaeTcs BpeMd paboTs hoHAPUKA

B Yacax, Ha BEPTHUKATHHOU OCH — HAIpsiKeHne B Boabrax. Oupenenure 1o
PHCYHKY, Kakoe HampaKeHue OyneT maBaTh Oarapeiika depe3 50 wacos
paborsr porapura. OTBeT maiiTe B BOAbTAX

1.8

Haiigure kKopeub ypaBHeHud: /57 — 2x = 7.

OTteer: |

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

OTtBeT:

© MHOO, 2010 r.

Maremaruxka. 11 kinacc. Bapuanr 3 (6e3 norapudmon)

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
o
IlocraBmuk (pyﬁp g:; 3a| AOCTAaBKH Honongg;e;gmme
1) (pyGeii) y
A 3500 9700
IIpu 3akaze Ha
cyMmMy 6osbliie
b 3800 7700 150 000 py6eix
nocTaBka 6ecIIaTHO
ITpu 3akase Ha
cymMmy 6osbiiie
B 3600 7700 200 000 py6meit
JOCTaBKa OeCIIaTHO
OTser: |

Ha w1eTyaroil 6yMaI‘e P E. e o e e = S

TpeyrorbHuE (cM. pucyHok). Haiimmre : i1
ero ILIOIAb B KBaIpaTHBIX | |
CAHTHUMeTPAax. i

Ortser: |

HaiinuTe 3HaYeHMe BhIpaKeHUT «/ 12 Coszi—g -3.

OrtBer: |

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 3 (6e3 norapudmos) 5

Ha pucynke wusobpaskeHn rpaur NOpowsBOmHOM (QyHKIHH Y = f(x),
ompenenennoi Ha wmHTepBasme (—3;11). Haiimure KommuecTBO TOYEK, B
KOTOPBIX KacareiabHas K rpadury QyHKIuu f(r)mapamienbHa MPSMOH
y =—2x — 3 UIu coBIasaeT c Hel.

)

=

11 |

Ortser: |

Haiigure 60K0BOE pPebpO IIPABHUIBHON UYETHIPEXYIOJbHOH IIPHU3MBI, €CIU
cTOpoHA ee ocHOBaHUA paBHa 20, a momaab noBepxHocTu pasHa 1200.

OTtBeT:

B10 | B 60koBoli cTeHKe MUIMHIPUYECKOrO Oaxa BOMH3U MHA 3aKPEIIEH KpawH.
ITocne ero oTKpBITHS BOIA HAYMHAET BHITEKATH M3 0aKa, IPU 3TOM BBHICOTA

1
cronba Boxbl B HEM MeHsercA 1o 3aKoHy H(t) =6,25- §z+ Etz’ roe t -

BpeMs B MHHYyTaX, [/ — BbicoTa B MeTpax. B TeueHne Kakoro BpeMeHu BOJA
Oymer BeITeKaTh u3 6axa? OTBEeT IpUBEIUTE B MUHYTAX.

OTser: |

B11 | Haiinure manbonbinee sHadeHHe QyHKIUH Y = tg x — X + % —11na orpeske

© MHOO, 2010 r.

Maremaruxka. 11 kinacc. Bapuanr 3 (6e3 norapudmon) 6

IlepBoie 120 kKM aBTOMOGMIBL €Xall CO CKOpPOCTHI0 60 KM/4, claemyroliue
100 kM co cropoctbio 70 KM/4, a 3arem 90 KM co ckopoctbio 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.

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

\/x+5
6

llan xy6 ABCDAB;CiDic pebpom 2+/2. Haiigure paccrosuue OT
cepenuHbl pebpa By Cy no npamoit MT, rne Touku M u T — cepenunsl pebep

AD u Ay B1 COOTBETCTBEHHO.

2
X —6x+8_ x—4 <0

x—-1 x2_3x+2

Oxpy:xHOCTD S pagmyca 24 BOucaHA B PaBHOOEAPEHHYIO TPAIIEIHIO C
ocHoBaHusAMH 36 u 64. Haiinure pammyc oKpy:XKHOCTH, KOTOpad Kacaercs

OCHOBaHHUA, O0OKOBOM CTOPOHBI U OKPYKHOCTH S.

Hafinure Bce 3HaueHWda a, OPH KaKIOM U3 KOTOPBIX (OYHKIUA
fx) = x2-2 ‘ x—a® ‘ —4x umeeT XOTA ObI OHY TOYKY MaKCHMyMa.

Hawubonbiee 1emoe 4mciio, He IPEBOCXOA]INEE YHUCIO X, PABHO 2

Pemrnre HEpaBeHCTBO

Haiinure Bce Takue 3sHaYEHUS X.

© MHOO, 2010 r.
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Maremaruxka. 11 knacc. Bapuanr 4 (6e3 norapugmos) 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.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapugmos) 3

Yacts 1

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

CIII/I,I[OMeTp aBTOMOOHIA ITOKA3BIBAET CKOPOCTh B MHJIAX B 4Yac. RaKon
CKOPOCTb (B MHJIAX B qac) IIOKa3bIBaeT CimaomMeTp, eCiIn aBTOMOOHIb

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—ttt

19 20 23 24 25 26 27 30 31

Ortser: |

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

OTser: |

B tpeyronpunke ABC AD - 6uccexrpuca, yroa C pasen 105°, yron CAD
pases 2°. Hatigure yroax B. OTBeT maiiTe B rpajycax.

OrtBer: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 4 (6e3 norapugmos) 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
o
IlocraBmuk (pyﬁp 127:1‘? 3a| AOCTAaBKH IIOIIOJICI;II/(I)’I]:;I;,HBIC
1) (pyGeii) y
A 4000 10300
IIpu 3akaze Ha
cyMmMy 6osbliie
b 4200 8300 150 000 py6eix
nocTaBka 6ecIIaTHO
ITpu 3akase Ha
cymMmy 6osbiiie
B 4100 8300 200 000 py6meit
JOCTaBKa OeCIIaTHO
OTser: |

Ha =xneruaroit Oymare ¢ KiIeTKamu

pasmepom lem X 1em m3obpakeH
TpeyroabHuK (cM. pucyHok). Haiimure
ero ILIOIIAIb B KBaIpPaTHBIX
CaHTHUMETpax.

Otser: |

. V11
Haiigure cosa, ecnu sina = ua € (0;0,57).

Ortser: |

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapugmos) 5

Ha pucynke nsobpaxkén rpaduk dpyHrmuu y = f(x) u KacarenpbHas K HEMY
B TOuKe ¢ abcruccoii xy. Hailinure 3HaueHHe mpousBogHON (MyHKIHH [ (X)

B TOYKE X
yjl
1
X, X
0 1 ; >
—
0 !
-H""‘--. :
e
P \.\
\

Haiigure 60K0BOE pefpo MPaBHIILHOM UYETHIPEXYTOJAbHOM MPHU3MBI, €CIH
CTOPOHA ee OCHOBAHU paBHA 6, a IUIOIIAb IIOBEPXHOCTH paBHA 264.

B10 | Paccrosuue ot HabmomaTensa, HAXOAAIErocsa Ha HeOOJbIIIOH BBICOTE /i M
HaJ 3eMjel, BhIPAYKEHHOEe B KHJIOMETpax, 10 Hab/IogaeMol UM JIUHUU

—h, rme R=6400KkM —

500

panuyc Semiu. Ha kakoil BeICOTE cliefyeT pacmojararbei HabIomaTelo,

9T00BI OH BHIEJI TOPU3OHT Ha paccrosuuu 12 KmnomerpoB? Oteer

BBIPasuTe B METPax.

rOpM30HTa BBMMHCAAETCA IO opMmyre [ =

OrtBer: |

© MHOO, 2010 r.

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

Haiinure wHawmboabliiee 3HadeHwe QyHKIun y =14tgx—14x+ 7?7[ +4Ha

P 44

Otger: |

IlepBrie 200 KM aBTOMOGMIBL €Xall CO CKOpPOCTHI0 60 KM/4, Claemyroliue
100 ¥m co cropoctbio 70 km/4, a 3arem 150 kKM co ckopoctsio 90 KMm/d.
Haiigure cpefHion CKOPOCTH aBTOMOOWIA HA MPOTSIKEHWH BCErO IIyTH.
OTsBer naiiTe B KM/4.

Orser: |

Yacts 2

Has 3anucu pewenuit u omeemoe na 3adanus CI1 - C6 ucnoawv3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem no.iHoe 000CHOBAHHOE peuleHue U Omaeem.

4c0s°x + 8sinx — 7 _0

J—1ox

Pemnre ypaBHeHHE

B 1mpaBunbmoii TpeyrombHo¥ mwmpamune SABCc ocHoBammem ABC
usBecTHBI pebpa: AB =21./3, SC =29. Haiimure yrona, o6pa3oBaHHBIi

IUIOCKOCTHI0 OCHOBAHUS W IPSIMOM, MPOXOIAIIeH yepes cepemuHbl pedep
AS u BC.

x2—4x+3 x—-3

Pemnre HEepaBeHCTBO -— <
x—2 x“=3x+2

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapugmos) 7

B tpeyroapauke ABC AB =13, BC =10, CA=7. Touka D nexur Ha
npamoit BC tak, uto BD : DC =1 : 4. OxpyKHOCTH, BINCAHHBIE B KAJKIbIH
n3 TpeyroabHUKOB ADC u ADB, kKacamoTca CTOPOHbI ADB Toukax Eu F.
Hatingure naunay oTpeska EF.

Hafinure Bce 3HaveHus mapamMerpa @, IPH KaKIOM N3 KOTOPBIX
HEPaBEHCTBO Hx2—6x+5‘ ~x?+6x-13| < a—az—(x—2)2+2x—4 nMeeT
€IWHCTBEHHOE IIeJI0e PEIeHNeE.

Ilepen wxasapiM m3 yucen 5, 6, ..., 10 u 12, 13, ..., 16 mPOU3BOIbHBIM
00pasoM CTaBAT 3HAK IUIIOC HJIM MWHYC, IOCTEe Yero K KajKIOMY U3
00pa30BaBIIUXCA YHCEI IIEPBOTO HAOOpa NpuUOABIAIOT KAKIOE W3
00pasoBaBIIKUXCA YKCEJ BTOPOro Habopa, a s3areM Bce 30 IIOIyYEHHBIX
Pe3yabTaTOB CKJIAALIBAIOT. KaKyl0 HAMMEHBIIYI0 10 MOIYJII0 W KAKYIO
HaI/I6OJII)IlIYIO CYMMY MOJKHO IIOJIYYHUTH B I/ITOI‘e?

© 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




Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapudmos) 1
Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM
Pemnre cucremy ypaBHEHUH
y+sinx =0,

(4+/sinx —1)(2y + 3) =0.

Pewenue.
3
W3 BTOpOrO ypaBHEHHUA IOIyIaEM y=- 2’ mmsinX = i
sinx >0 16
Eciny =- g, TO M3 IEPBOTO YPaBHEHU SiNX = g YpaBHEHUE He UMEET PeIleHu.

. 1 .1
Ecmu SInX:E, TO x:(—l)narCSInE+7m, NeZ, u W3 TEepPBOTO ypPaBHEHUA

ToIydaeM: y = — —

16

no1

Omeem: | (-1)"arcsin— +zn; ——|,n e Z.
16 16
Copep:xanne KpuTEepHs Banns:

O60CHOBAHHO IOJIyY€H TPABUILHBIH OTBET. 2
ITonyuen oTBeT, HO pellleHHe HEBEPHO TOIHKO M3-3a TOTO, YTO HE YUTEHBI 1
OTPaHWYEHWS HA 3HAK WIN BEJIMYMHY BhIpaKeHus COSX (Sinx).
Pemenye He COOTBETCTByeT HM OJHOMY M3 KPHTEDHEB, EPEYMCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapugmos) 2

B mnpasumabHO#i Tpeyrompuoii mnupamume SABC ¢ ocuoBammem ABC
m3BecTHBI pebpa: AB =5+/3, SC =13. Haiinqure yrom, o6pa3oBaHHBIi
IUIOCKOCTHI0 OCHOBAHUS M IPSIMOM, MPOXOIAIIed yepes cepemuHbl pedep
AS u BC.

Pewenue.

Ilyctre M um  N- cepenmubr pebep AS u  BC

coorBerctBeHHO. Ilpsamas  AS mpoekTmpyercs Ha

IUIOCKOCTh oOcHOBaHusag B mnpamyio AN. Ilostomy

npoernusa Toukx M — Touka M; - JIeXHT Ha OTpesKe

AN. 3uaunt, npsamas AN SBIseTCS TPOEKIHeH IPIMOi
MN, crenoBarenbHo, yronr MN M; — HCKOMBI.

M M || SO, roe O — neHTp ocHoOBaHuA, 3HAYUT, M M—

cpenHAA JUHUA TpeyroabHuka ASO, a moatomy Mq-—

cepennua AO.

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

W3 npamoyronpHOro TpeyronbErka AM;M HaxomuMm:

MM, = JAM2 - AM{? = %—% = 6.

W3 npamoyronpHOro Tpeyronsanka M MjN Haxomum:
MM; 6

tg ZMNM; = =Tt = =
1

. 6
SHAYUT, HCKOMBIH 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 knacc. Bapuanr 1 (6e3 norapudmos)

2_ —
X 6x+8+ X—4 <0

Pemure HepaseHcTBO 5 <
x—1 XS —3X+2

Pewenue.

Paznoxum KBaJApaTHbIE TPEX4YJI€HbI HA MHOXHUTEJIN:
(X_Z)(X_4)+ X—4

x—1 -2
X—4 1
ﬁ(x—2+ _ZJSO;
(x-4)((x-2)*+1)

<0

(x-1)(x-2)
(x- 2)2 +1 > 0 mpu Becex X. ITomyuaem:

(x-4)

————— <0,orkyma x < lumu 2 < x < 4.
(x—D)(x—2) A

Omeem: (—x; 1), (2;4].

Conep:xanne KpuTepua Banabr

O60CcHOBAHHO HOJy4YeH IPABUIBHBIA OTBET. 3

Honyqu OTBET, OT.TIH‘I&IOH.[HfICﬂ OT BE€PHOIO TOJBKO KOHEYHBIM YHCJIIOM
TOYECK.

2
Ilony4en oguH 13 BEpHBIX IPOMEKYTKOB. 1
0

Pemenne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHUEB, IIEPEUHCIEHHBIX
BBIIIIE.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapugmos) 4

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

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

A
A
E
F,
A@ﬂ b 5
B D a
Puc. 1 Puc. 2
1. Toura D nexut Ha orpeske BC (puc. 1). Torma x = g, y = %, DE = d+—)2/_6,
DF = M . 3uauwur, EF = M - E
2 2 6
2. Toura Dumemmr BHe orpeska BC (pmc.2). Torma x=5 y=x+5=10,
DE = M, DF = M 3uauur, EF = g
2 2 2
Omeem: S WA ﬂ
2 6
Conepsxanue KpuTepua Bamnsl

PaccmoTpenn  Bce  BO3MO:KHBIE TeOMeTpPHYECKHe KOH(UTypaIlnu 3
¥ TIOJIyYeH MPABUILHBINA OTBET.

Paccmorpena xorsti 6bI OmHA BO3MOMKHAST KOH(UTypalusa, B KOTOPOH 9
[IOJIYY€HO IPABUIbLHOE 3HAUYEHHE NCKOMOH BEIMIHHBL.

Paccmorpena xora 6b1 0HA BO3MOKHAA T€OMETPHYECKAA KOH(UTYPAIIHs,
JUIST KOTOPOM ITOJIy4eHO 3HA4YeHNe MCKOMOU BeJITUYNHbBI, HEIPaBUIHLHOE U3- 1
3a apuMeTHIECKON OIIMOKH.

Pemenne He cOOTBETCTBYET HU OJHOMY W3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0

BBIIIIE.

© MHOO, 2010 r.




Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapudmos) 5

Haiigure BCce 3HAYeHMs &, NOPH KaKAOM ¢33 KOTOPBIX (YHKIIHA
f(x) = x2-2 ‘ x—a’ ‘ —6X uMeeT XO0Ts ObI OTHY TOYKY MaKCHMyMa.

Peweniue.
1. ®yuxnua f umeer Bum:

a) mpu X > a% f(x) =X2—8X+2a2, II05TOMY ee rpad)MK eCThb YacCTh IIapadoJIbl C
BETBSIMH, HATIPABIEHHBIMHU BBEPX, U OCHI0 CHMMETPHH X = 4;

6) mpu X < a’ f(x) :x2—4x—2a2, I03TOMY ee rpauK ecTh 4acTh mapaboibl ¢
BETBSAMH, HATIPABICHHBIMU BBEPX, U OCHI0 CHMMETPHH X = 2,
Bce BosmosxHbIe Bumbl rpaduka gyaknuu f(X) moxkasaubl HA pUCyHKAX:

Puc. 1 Puc. 2 Puc. 3

2. Hu omHa u3 KBagpaTU4HBIX (DYHKIMI, ONMCAHHBLIX B IIyHKTaX @ W 0, HE MMEET
Touek MakcumyMa. I'padukn 06enx (PyHKIHHA IPOXOAAT Yepes TOUKY (a2; f (az)).

3. EquHcTBeHHOM TOYKOM MakKcUMyMa (DYHKI[UM MOXKET OBITH TOYKA X = a’ (puc. 1),
ImpuyYeM OHA IeHUCTBUTEJILHO SBJISETCA TAKOBOM TOTOA W TOJABKO TOTHAA,
rorza 2<a’<4 < J2 <|a|<2

Omeem: -2<a<—-+J2;J2 <a<?2.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapugmos) 6

Coaep:xanne KpuTepua Banabr
O60CHOBAHHO IOJIyY€H MPABWIHHBIN OTBET. 4
Iloxy4yen Bepubiii orBer. Pemrenvie B memoMm BepHOe, HO JuO0 HMeeT
npobenbl (HampuMep, He ONMKUCAHBI HEOOXOAMMbBIE CBOMCTBA (PDYHKI[HM), 3

1160 COREPIKUT BHIUUCTUTENbHBIE OIINOKH.

Bepuo paccmoTrpens! Bee ciydau packpbitua Moxyiaei. [Ipu cocraBmennu
VMM PELIeHMH YCIOBUM HA HapaMerTp NOMYILIeHBI OKMOKH, B pesynbrare| o
KOTOPBIX B OTBeTe JuOO0 IPHOOpPETEeHBbI ITOCTOPOHHWE S3HAYEHHsd, 100
YaCTh BEPHBIX 3HAYEHMI IOTEPIHA.

XoTs1 ObI B OAHOM H3 CIy4aeB PACKPBITHSI MOIYJsS COCTABIEHO BEpHOE
yCJIOBHE Ha mapaMerp Jub0o IMOCTPOeH BEPHBIH SCKHU3 rpaduka (PyHKIIHN 1
B II€JIOM.

Pemierive He coOTBETCTBYyeT HU OJHOMY M3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0

BBIIIIE.

Ilepen kammpiM w3 umcen 2, 3, ..., 6 u 10, 11, ..., 20 TpPoU3BOIBHBIM
00pa3oM CTaBAT 3HAK IUIIOC HJIM MHHYC, IOCJI€ Yero K KaKIOMY W3

00pasoBaBIIMXCA YHCEJ IIEPBOr0 Habopa IpuOABIAIOT KAKIOE W3
00pasoBaBIIKUXCA YHMCEJ BTOPOro Habopa, a 3areM Bce 55 IIOIy4eHHBIX
pesy/lIbTATOB CKIAALIBAIOT. KaKyl0 HAWMEHBIIYI0 10 MOAYII W KAKyIO
HanOOJIBIIYI0 CYMMY MOHO IIOJIYYHUTH 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 kKak mpembIAyllads CyMMa OKasajgach HEYETHOH, TO YHCIO0 HEYETHBIX
claraeMbIX B HeU — HEYETHO, IIpU4YeM 5TO CBOMCTBO BCEeM CyMMbI He MeHseTcd IpU
cMeHe 3HaAKa 060oro ee cinaraemoro. Ilosromy mro6as W3 MHOMYYAIONUXCS CYMM
OymeT He4YeTHOM, a 3HAYUT, He bymer paBHa 0.
3. 3uauenne 1 cymMMa MpUHHUMAET, HATIPUMED, IIPH CIEAYIOIel pacCTaAaHOBKE 3HAKOB
y YHCe:

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.
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Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapudmos)

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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Maremaruxka. 11 xnacc. Bapuanr 2 (6e3 norapugmos) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

y—sinx =0,

Pemure cucrem aBHEHHH
y P (34/3inX — 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:

y = 1
5
no .1 1
Omeem: ((—1) arcsin— +zn, =), n € Z.
9 9
Coaep:xanne KpaTepHs Baisl
O060CHOBAHHO II0JIyYeH IIPABUIbHBINA OTBET. 2
Ilomxy4en oTBer, HO pellleHre HEBEPHO TOIHKO M3-3a TOTO, YTO HE YUTEHBI 1
OTPAHWYEHHs HA 3HAK WM BEIMYHUHY BbIpAKEHU cosx (Sinx).
Pemienvie He COOTBETCTBYeT HU OZHOMY M3 KPUTEPHEB, IE€PEUMCICHHBIX 0
BBIIIIE.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmos) 2

Jlan ky6 ABCD A;B,C;D;c pebpom /6 . Haiinure paccrosaue oT cepeunsl
pebpa A By mo npamoit MT, rae 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.

Cogpep:xanne KpuTepus Banabl
O60CHOBAHHO IOJIyY€H TPABWILHBINA OTBET. 2
Criocob6 HaxO0xIeHUd UCKOMOTO yIJIa BepeH, HO IIOJydYeH HEBEPHBIH OTBET 1
WK pellleHre He 3aKOHYEHO.
Pemrennie He cOOTBETCTBYET HH OZHOMY W3 KPUTEPUEB, IEPEYUCIEHHBIX 0
BBIIIIE.

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 2 (6e3 norapugmos)

2__ —
X< —2X 3+ x—3 0.

Pemure HepaseHcTBO > >
X—2 Xc—Xx—2

Pewenue.
HepennmeM HEepaBeHCTBO B BUE

(x-3)(x+1) x-3 (x+1)%(x— 3) + (x— 3)

>0 >0
X—2 (x-2)(x+1) (Xx=2)(x+1)
((+D)*+Dx=3) o (x=3)
x-2)(x+1) xX-2)(x+1)

Meromom unTepBasoB momaydaeM: X € (—1,2) U [3, +x).
Omeem: (-1, 2), [3, +x).

BBIIIIE.

Cogep:xanne KpaTepHas Baisl
O60cHOBAaHHO HOJy4YeH IPABUIBHBIA OTBET. 3
Homyyen oTBeT, OTAMYAIIIMHACA OT BEPHOTO TOIBKO KOHEUHBIM YHCIOM| o
TOYEK.
ITonyueH oxuH M3 BEpHBIX IPOMEIKYTKOB. 1
Pemenye He COOTBETCTByeT HM OJHOMY M3 KPHUTEDHEB, IEPEYMCICHHBIX|

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmos) 4

Oxpy:xHOCTL S paguyca 12 Bmomcana B NPAMOYTOJBHYI TPAIEIHIO C
ocHoBaumsamu 28 u 21. Halimure paguyc OKpy:KHOCTH, KOTOpas KacaeTcs
OCHOBaHWUA, 6ONBIIEH 6OKOBOH CTOPOHBI M OKPYKHOCTH S.

Pewenue.

IIycrs ABCD - Tpameriusi ¢ 60KOBBIME CTOPOHAMH B LY ¢
AB<CDwu ocuoBammamu 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

OpAMOYTroJbHBIX TpeyroabHHKOB 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, racaeTtcs 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 1.K. Touku D, O u O nexar Ha ogHOM npamoi (6uccekrpuce yraa CAD), To
DO; =0D-00; =20—(12+r)=8-r.
o,p 0O;D r 8—r

Tpeyro ku O.PDu OMD momo6HBI, I103TO —_— = == — = ,
peyroasuaukn O;PD u MOMO0OHBI, II03TOMY oM oD WIn o 20

OTKyJa HaXOJuM, 94To I = 3.
Ecnu e oxpysHOCTH paguyca I ¢ meHTpoM O, Bumcana B yron BCD u kacaercs
R 3-r

OKDPYJKHOCTH S, TO AHAJOTMYHO IIOJIyYMM YpaBHEHHE —-— =

———, U3 KOTOpPOTo
12 15

- 4
HalxéM, 9TO I = 3

Omeem: 3 uin %

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 2 (6e3 norapugmos) 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.

Haiinure Bce 3HaueHwWsi mmapaMeTrpa a, MPH KAKIOM ©U3 KOTOPBIX
1 a
HepaBeHCTBO HXZ—ZX—B‘—X2+2X—5‘ Sg(az—g —x2+2x+1  wumeer

€IUHCTBEHHOE I1eJI0e PelIeHHE.
Pewenue.
Caenaem 3ameHy x2—2x—3= y. Torma y> -4, mpu sToM, eciu X-— Iieioe, TO Y-—
TaKsKe I[eJI0e YUCIIO.
HepagsencrBo mpumer Buj

1, -, a
—y-8+y<=@-3)-2
yl=y-8+y==@-2)

ITocrpoum rpadur dyarmuua f(y)=|y|—y—8/+y npu 24 //
y > -4, HaxoamMm, 4YTO 3Ta (YHKIHA MOHOTOHHO T
Y, ABIAETCA

Bospacraer. CiemoBarenbHO, ecin

pellleHreM HEPABEHCTBA IIPH HEKOTOPOM &, TO Bce /

y < yo TaKKe ABJIATCA PEIIeHUuaIMHA.

SHa4YUT, eclIM ecTh pellleHHe Y, > -3, TO Iejble

gyucaa —4wu —3rakke OyIAyT peIlIeHuAMH, W TOraa |
Oyzer, IO KpaWHedl Mepe, TPH peIIeHUS [TAHHOIO —41] 0 Y
HepaBeHcTBa: X = 1,2, 3. - /

CrnemoBarenbHo, -4<y<-3, w®, crajo OBITh,
4<f@y)<-1 VAR
SHAYNT, TOJIKHO BBIMIOJIHATHCA ABOMHOE HEPABEHCTBO

-4 < é(az—%)—2 < -1, oTkyma
a2—g+620,
2

2-2_3<0.
2

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmos) 6
IlepBoe HepaBEeHCTBO BBIIIOJHAETCA IIPH BCEX a.

3
Pemienne BToporo HepaBeHcTBa: > <a<?2

Omeem: (-1,5,2)

Coaep:xanne KpuTepHus Bamnsl
O60CcHOBAHHO HOJy4YeH IPABUIBHBIA OTBET. 4
Iloxy4yen Bepubiii orBer. Perenwe B memoMm BepHOe, HO JuO0 HMeeT
npobenbl (HAmpuMep, He OMKUCAHBI HEOOXOAMMbBIE CBOMCTBA (DYHKI[HM), 3

1100 COMEPIKUT BHIYUCIUTEIbHBIE OIITUOKH.

Bepno paccMmoTpeHsI Bee ciiydan pacKpbiTus Moxysei. Ilpu cocraBiennu
WJINM PEIIeHui YCIOBHH Ha ITapaMerp IOIyIeHbl OIIUOKHU, B pe3yibTaTe 9
KOTOPBIX B OTBeTe Ju00 IPHOOPEeTeHbI IIOCTOPOHHWE 3HAYEHHUA, JHU00
YaCTh BEPHBIX 3HAYEHHUH IIOTEpPIHA.

Xora GBI B OJHOM W3 CIy4YaeB PACKPBITHS MOXYJS COCTABJIEHO BEPHOE
yCIOBHE HA Iapamerp JIH00 IIOCTPOEH BEPHBIN 9CKu3 rpaduka pyHKIIUN 1
B IIEJIOM.
Pemrenne He cOOTBETCTBYET HM OJHOMY M3 KPUTEPHEB, IIEPEUYNCICHHBIX 0

BBIIIIE.

Hau6onbmee noejgoe 4Yuciio, He IIpeBOCXofsdIree T, PaBHO

Haiinure Bce Takue neificTBUTeNbHBIE 3HAYEHUS X.

3x+41

Pewenue.

3x+41 2x+17 6n-31
10

HaubOoIbIIIee IeJjioe, He IIpeBOoCXoadIlee Yucia

. ITockombKy 4memo N ecThb

TTonoxum n, ne Z. Orcrona

, TO IMEeeM CHUCTEMY

6n —31 61 13
———<n+1, n>_ﬂ=_2ﬂ’
6n - 31 < 31 7 S n=-2
—2n n<——= — 1— .
30 24 24
CrnemoBaTenbHO, x+4l __ 2 __A7
47

Omeem: — —
3

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 2 (6e3 norapugmos)

Copnep:xanne KpuTepHua Banabl
O60CcHOBAHHO OJyYeH IPABUIBHBIA OTBET. 4
OTBer mpaBwWiieH, HO HEJOCTATOYHO 0OOCHOBAH (HAIPUMEP, OTCYTCTBYET 3
OIHA U3 OIEHOK).
OTBeT HEPABUWILHBIN 34 CUET BHIUMCAUTEIbHOM OIIUOKH. 2
Ilamo BepHOE 3HAYEHNE U [TOKA3aHO, YTO OHO YAOBJIETBOPSET YCIOBHIO. 1
Pemiennie He coOTBETCTByeT HHM OMHOMY M3 KPHUTEPUEB, HEPEUUCIEHHBIX 0

BBIIIIE.

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 3 (6e3 norapudmos) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

2sin®x — 5sinx — 3 B

T
X+ =
Vs

0.

Pemnre ypaBHeHHE

Pewenue.
YpaBHeHHE PABHOCHILHO CUCTEME

2sin®x — 5sinx—3 =0,

T
X>——.
6

. 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
OrpaHUYEHUS HA 3HAK BBIPAIKEHUA X + 5 1
Pemenye He COOTBETCTByeT HM OJZHOMY M3 KPUTEDHEB, EPEYMCICHHBIX|
BBIIIIE.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 3 (6e3 norapugmos) 2

Jlan xy6 ABCDAB,C;D;c pebpom 2+/2. Haiimure paccrosuue OT
cepenuHbl pebpa B;Cq no npamoit MT, rae Touku M u T — cepenuns! pebep
AD u A B, cooTBeTcTBEHHO.

Pewerue.
Ilycts P - cepenuna pebpa B,;Cq, a Q — cepenuna pebpa AA.. 3amernm, yto PMQT —
Tpanenud, Tak kak QT || BjA || PM.

D, C,
1
P
A : al
1 IT BI ,/ Q T
I 4
1 //
1
1 il
] ’
Q L
N | -~
< u P
“ e A [ ——
2 ¢
-~ M
A B

[amee BuguM, 9TO

TQ:QM:PT:%BIA=%-ﬁAB:@:Z,MP:éL

OmyctuM BbICOTY M3 TOYKHM P Ha mpamyio MT, ocHOBaHME BBICOTHI IIOHANET B
TOYKYy T, 3HQUUT, UICKOMOE paccTosHue paBHO PT = 2.

Omeem: 2.

Conep:xanme Kpurepusa Baunst
O60CHOBAHHO IOJIyYeH IPABUILHBINA OTBET. 2
Crioco6 HAXO/I€HNsA HCKOMOTO yI7Ia BEPEH, HO IOIyIeH HEBEPHBIA OTBeT| ¢
WJIU pellleHre He 3aKOHYEHO.
Perenne He COOTBETCTBYeT HM OJZHOMY U3 KDHUTEDHEB, IIEDEUHCICHHBIX|
BBIIIIE,

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 3 (6e3 norapudmos)

2 — —
Pemure HepaseHcTBO X 6x+8 5 x-4 <0
x-1 X< —3X+2
Peweriue.
HepennmeM HEepaBeHCTBO B BUE
2
x-4x-2) x—4 <0 (x-2) (x—4)—(x—4)£0®
x—-1 x-2)(x-1) x-2)(x-1)
2
(=2’ -Dx-4) _, _ K-DX-Yx-4) _, _
x=2)(x-1) x=2)(x-1)
x=3)(x—-4) <0
(x-2)
x#1

Meroaom naTEepBaIOB moay4daem: X € (—oo; 1) U (1; 2) U [3,4].
Omeem: (—o; 1), (1;2), [3;4].

BBIIIIE.

Conep:xanne KpuTepua Banabr
O60CcHOBAHHO HOJy4YeH IPABUIBHBIA OTBET. 3
Ilomxy4yen orBer, orTanyamIUiCAd OT BEPHOTO TOJIHKO KOHEYHBIM UHCIOM 9
TOYEK.
ITosnyueH ofuH U3 BEpHBIX IPOMEIKYTKOB. 1
Pemrennie He cOOTBETCTBYeT HUM OZHOMY W3 KPUTEPHEB, IEPEUMCICHHBIX 0

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 3 (6e3 norapugmos) 4

Okpy:HOCTE S pamuyca 24 BOucAaHA B PaBHOOEAPEHHYIO TPAICIHIO C
ocHoBauusamu 36 u 64. Halimnre paguyc OKpy:KHOCTH, KOTOpas KacaeTcs
OCHOBAHU:, O0KOBOM CTOPOHBI ¥ OKPYKHOCTH S,

Pewenue.

IIycrs ABCD - Tpameriusi ¢ 60KOBBIME CTOPOHAMU B

ABu CD, a oxpysxsHoctb Sc mneHtpom O,
BIHCAHHASA B Tpameluio, KacaeTcsi OCHOBaHUEIH
BC=36wu AD =648 TOYKaX Ku M
COOTBETCTBEHHO. o

=
9]

Touku Ku M - cepeauHbl OCHOBAHHMH, MTO3TOMY
CK=18wu DM = 32. W3  opaMoyrombHBIX
TpeyroibHUKOB ODM u OCK mHaxomgum, 4To

o)

OD = VOM2+ DM? = /242 1 322 =89+ 16 = 40,

OC = VOK2+CK2 =242 4182 =616+ 9 = 30.

Paccmorpum ciyuaii, korma oKpy:kHOCTb pamuyca I ¢ neHTpoM O, BIIMCaHa B yrou

ADC, kacaetcst OKpy:KHOCTH S B To4uKe T, a cropoHbl AD — B Touke P. JIuHusd 11eHTPOB
Kacalolluxcsa OKPYsKHOCTEH IPOXOAUT Yepes TOUKY UX KacaHUsd, II03TOMY

OOl = OT+T01 =24+ r,
a T.K. Touku D, O, u O nesxar Ha ogHOU mpamoi (6uccekrpuce yraa CAD), To

DO; =0D-00; =40 (24 +r) =16 .

o,Pp 04D

Tpeyronsauxu O;PD u OMD momo6HBI, HO3TOMYy —— = —=—, HIH ,
oM oD 24 40

r 16-r

OTKyJa HaXOJuM, 4To I = 6.
Ecnu e oxpysxHOCTS paguyca I ¢ merTpoM O, Bumcana B yron BCD m kacaercs
R 6-r

OKDPYIKHOCTH S, TO aHAJOTMYHO IIOJIyYMM YypaBHEHUE ——

= ——, U3 KOTOPOTO
24 30

L 8
HaUméM, yTo I = 3

Omeem: 6 unn %

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 3 (6e3 norapudmos) 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.

Hafinure Bce 3HaveHusa 4@, OPH KaKIOM U3 KOTOPBIX (OYHKI[UA
f(x) = x2-2 ‘ x—a’ ’ —4X umeeT XOTd ObI OMHY TOYKY MaKCHMyMa.

Pewenue.

1. ®yurmusa f umeer Bum:

a) mpu X > a% f(x)= X2 — 6x + 2a2, mosTOMy ee rpadMk ecThb 4YacThb Hapaboybl C
BEeTBAMU, HAIIPpABJIE€HHBIMU BBEPX, U OCbI0O CHUMMETPUHN X = 3,

0) mpu X< a f(x)= X2 — 2x — 2a2, mosToMy ee rpaduk eCTh 4acTh IIapabosibl C
BEeTBAMH, HAIIPpABJIE€HHBIMHU BBEPX, U OCbI0 CUMMETPHUHN x=1

Bce BosmosxHbBIE BuabI Tpadmka QyHKINN IOKA3aHbI HA PUCYHKAX:

I
I
I
I
1
I
I
1

Py
w,_..,_
=Y

2
a?

Puc. 1 Puc. 2 Puc. 3
2. Hu ogna m3 KBagpaTHYHBIX (DYHKIUH, ONHUCAHHBIX B IIYHKTAX ¢ U 0, HE UMeEET
Touek MakcumyMa. I'padukn 06enx PyHKIUA IPOXOAAT Yepes TOUKY (az; f (a%)).
3. EqunacrBeHHON TOYKOH MakcuMyMma (DYHKIIMM MOYKET OBITH TOYKA X = a® (puc. 1),
pUYeM OHA JeHCTBUTEILHO ABJISETCI TAKOBOM TOT/A M TOIBKO TOT/A,
rormal <a’<3 < 1<Ja < V3.

Omeem: (—/3; -1), (1; V/3)

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 3 (6e3 norapugmos) 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.

-0

Hawub6oabiee I1ejioe 4HCJI0, He IIPEBOCXOAdllee YMCIO X, paBHO

Haitgure Bce Takue sHaueHus X.

Pewenue.

2 2
X 7+6 > g >0. Ilosromy ecau 0603HAYUTH XTJFG =b, To

Ilo ycmoBuio X >

X=+7b-6.

Torma umcio b — menoe u JOMKHO YAOBIETBOPATE CHCTEME

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

7 7

Bropoe HepaBeHCTBO BepHO IPH BCeX D, a M3 IIEPBOTO HEPABEHCTBA HAXOMMIM:
1<b<e.

CregoBaTelbHO, X =+/7-1-6 =1, X = /8, x=+/15, x=+/22, x=+/29 u x = 6.
Omeem:1,/8, J15, /22, /29, 6.

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanr 3 (6e3 norapudmos)

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.

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapugmos) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

4c0s’x + 8sinx — 7 B

J—tgx

Pemnre ypaBHeHHE

Pewenue.
YpaBHeHHE PABHOCHILHO CHCTEME

4c0s’X +8sinx—7=0
tgx <0
) . 1
YpaBHeHHe CHCTeMBbI IPUBOAUTCA K BUIY 4SiN“X — 8cosx + 3 = 0, oTkyzna Sinx = > U
. 3 . 3 .
sinx = 7 YpaBHEHHE SINX = — HE WMeeT pelleHWH. Y4YuTbiBasg, 4ro tgX <0, u3
. 57

ypaBHeHHd Sinx = ) ToJIy4JaeM: X = 5 + 27K, kezZ .

Omeem: 5% + 27k, k € Z.

Conep:xaunne Kputrepus Banxasx

O60CHOBAHHO IOJIyYeH IPABUJILHBINA OTBET. 2

ITomyueH oTBeT, HO pelleHHe HEBEPHO TOIBKO M3-3a TOTO, YTO HE YUTEHBI
OTpaHUYEHHA Ha 3HAK WU BeIMYHUHY BBIPAKEHHUS COosX (Sinx).

Pemenve He cOOTBETCTBYET HUM OJHOMY W3 KPUTEPHUEB, IIEPEUHCIEHHBIX 0
BBIIIIE.

© MHOO, 2010 r.

Maremaruxka. 11 kinacc. Bapuanr 4 (6e3 norapugmos) 2

B umpaBunbmoii TpeyrombHo¥ mwmpamuze SABCc ocHoBammem ABC

msBecTHBI pebpa: AB =21./3, SC =29. Haiizure yroa, o6pa3oBaHHBIi
IIJIOCKOCTHI0 OCHOBAHWSA WM IPAMOM, IPOXOAALIEH Yyepe3 cepeauHbl pebep
AS u BC.

Pewenue.
Ilyctre Mu N- cepenmubr  pebep ASu BC
coorBercTBeHHO. IIpamas  AS mpoekTupyerca Ha

IJIOCKOCTh ocHOBaHusa B npamyio AN. Ilostomy
npoexnusa Touku M — Touka M, — mexuT Ha orpeske AN.
Suauur, npamas AN sBisercsa npoexnued npsamoir MN,
cinenosarenbHo, yrol MN M; — uckomsrii. M My || SO,rze
O — meHTp OCHOBaHUdA, 3Ha4YUT, M M; — cpegHAa THHUA
TpeyronbHuKa ASO, a moaTomy M; — cepenuna AQ.

Torma AM; = lAN _ 1 EAB = 21
3 3 2 2
nu MlN = 2AM1 =21

W3 npamoyromnpHoOro Tpeyroasauka AMiM HaxomuM:

MM, = AM2 - AMZ = [?)2—(%)2 :\/(E—ﬂ)[§+%) - J4-25 = 10.

2 2 2
MM; 10
W3 npamoyronsaoro Tpeyronsanka M MiN maxomgum: tg Z MNM; = ——= = —,
MN 21
. 10
SHAYNT, KCKOMBIH yIroJI paBeH arctg ETh
10
Omeem: arctg—-.
21
Cogep:xanne KpaTepHas Bamnsl
O60cHOBAHHO HOJyYeH IPABUIBHBIA OTBET. 2
Crroco6 HaxXOKIEHUA UCKOMOTO yIiia BepeH, HO HOJIydYeH HeBEePHBIH OTBET 1
WK PellleHre He 3aK0HYEHO.
Pemenye He COOTBETCTByeT HM OJZHOMY M3 KPHUTEDHEB, EPEYMCICHHBIX|

BBIIIIE.

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapugmos)

2
X“—4x+3 x—3
Pemure HepaseHcTBO - <0.
X—2 X< —3X+2

Pewenue.
HepennmeM HEepaBeHCTBO B BUE

(x-1(x-3) _ x-3 (X—l)z(x—?’)—(x—?’)w@
X—2 x-1(x-2) x-1(x-2) Bl
2
- (- 2) - 2)ix-3) c0 o Xx-2X=3) o
(x=1)(x-2) (x-1)(x-2)
Xx=3)
1 -1
X#2

Metomom nuTEpBaOB moxyuaem: X € (—o, 0] L (1,2) U (2, 3].
Omeem: (—xo, 0], (1,2), (2,3]

BBIIIIE.

Conep:xanme Kpurepusa Banns:
O60CHOBAHHO ITOJIyY€H TPABUILHBINA OTBET. 3
Iomy4en oTBeT, OTIMYAIOMMICA OT BEPHOTO TONBKO KOHEYHBIM 9HCIOM| o
TOYEK.
TTonyuen ofuH U3 BEPHBIX IPOMEKYTKOB. 1
Pemenne He COOTBETCTBYeT HM OJHOMY M3 KPHTEDHEB, II€DEYHCICHHBIX|

© MHOO, 2010 r.

Maremaruxka. 11 kinacc. Bapuanr 4 (6e3 norapugmos) 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.

Pewernue.
IIycts AD =d, BD =x, DC =y. BoamosxHbI fBa 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. Toukra D nesxut BHE OTpesKa BC (puc. 2). Torna
XZE, y:ﬂ, DE:M, DF:M. 3Hauur, EF:M:B.
3 3 2 2 2

Omeem: 6 viu 8.

Cogep:xanne KpuTEepHUs Bamasl

Paccmorperbpl  Bce  BO3MOXKHBIE
U IOJIy4deH IpaBUIbHBIN OTBET.

reoMeTpu4ecKre  KOH(UTypaIruu 3

Paccmorpena xorsi 6bI OmHA BO3MOMKHAST KOH(HUIypallusa, B KOTOPOH
[TOJIyYeHO IPABWIbHOE 3HAYEHHE MCKOMOUW BEJIHYMHBI.

PaccmoTpena xors 661 0ffHa BO3MOMKHAA reoMeTpuYecKas KOH(Uryparus,
TSI KOTOPOH MOIy4eHO 3HAYEHUEe NCKOMOM BEeJIUYMHbBI, HEIIPABUIBHOE H3- 1
3a apuMeTHIEeCKON OIIMOKH.

Pemenne He cOOTBETCTBYyET HUM OJHOMY W3 KPUTEPHEB, IIEPEUYHUCIEHHBIX

BBIIIIE.

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapugmos) 5
Haiinure Bce 3HaueHWs mmapaMeTpa a, NPU KAKIOM U3 KOTOPBIX
HEpPaBEeHCTBO Hx2—6x+5‘—x2+6x—13 <a—a2—(x—2)2+2x—4 uMeeT

eIMHCTBEHHOEe I1eJIoe PelleHue.
Pewenue.

Cpenaem 3ameny X2 —6X+5= y. Torma y> -4, mpu sTOoM, eciu X-— Iieioe, TO Y-—
TaKKe I1eJI0e YHCIIO.
2

Hepagsencrso mpumer Bug |ly| -y -8/ +y<-a“+a-3.

Iocrpoum rpadur dyurmmu f(y)=|y—y—8 +y npu 2+ A
y > -4, HAXOOWM, UYTO OTa (QYHKIHUA MOHOTOHHO .8 // |
Bospacraer. (CienmoBarenbHO, eciIu Y, ABIeTCA ' | /
pellleHHeM HepaBeHCTBa IIPM HEKOTOPOM a, TO Bce /

Y <Yy Tak:xe SBIAIOTCA PEIleHUAMH.

SHa4YUT, eCcIW ecTh pellleHHe Y,= -3, TO Iefble

gucna —-4wm -3 rakke OyAyT peIIeHWAMH, W TOTAA |
Oymer, 1O KpalHed Mepe, TPHU PEIIeHHs IAHHOTO —41] 0 Y

HepaBeHcTBa: X = 1,2, 3. [
CnemoBarenvbuo, -4<y<-3, u, Crajo OBITH, /
4 <f(y)<-1 fli-4
SHAYUT, JOJLKHO BBIMOIHATHCI ABOMHOE HEPABEHCTBO
4<-—a’+a-3< -1, oTryna

-a-1< 0,

a®-a+2>0.

1-J5 1+5
Pemenve nepBoro HepaBeHCTBA: > <a< 7
Bropoe HEpaBeHCTBO BBHIMOIHAETCS IIPU BCEX a.
1-4J5 1+45

Omeem: > 5

© MHOO, 2010 r.

Maremaruxka. 11 kinacc. Bapuanr 4 (6e3 norapugmos) 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
o6pasoM CTaBAT 3HAK ILIIOC WM MHHYC, [OCIE Yero K KaKIOMYy 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):S(¥-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.

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapugmos)

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.




