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Maremaruka. 11 xnace. Bapuant Ne 1 2

Yacts 1

Omeemom Ha 3adanus Bl — B12 doascno 6bimb yesioe Yuc1o uiu KOHewHas
decamuyunas 0poov. EQunuybl usmepernuii nucams He HY#CHO.

Illokonagka crour 25 pybmeii. B cymepmapkere MIPOXOAUT peKIaMHAs
AKIUs: OIUIAUMBAS JABE IIOKOIAAKH, TOKYIIATeIh I0JIydaeT TPH (OfHY IIOKOIAAKY
B momapok). Kakoe HamboJjblliee YKCIO IIOKOJIAMOK MOIYYHUT IIOKYIATENb HA
480 py6ueit?

Otser: |

Ha pucyHke XUPHBIMH TOYKAMH IIOKA3aHO CYTOYHOE KOJIMYIECTBO OCAAKOB,
peimagaBmmx B Kasamm ¢ 3 mo 15 c¢espans 1909 roma. Ilo ropusontamu
YKasbIBAIOTCH YUCIA MECSIA, [0 BEPTUKAIA — KOJIMYECTBO OCATKOB, BHIIABIINX
B COOTBeTCTByIOHII/H‘;I JeHb, B MUJJIUMEeTpax. I[JIH HarJaIaagHOCTH HUPHbIE TOYKHU Ha
pucyHke coenawHeHbl auHmed. OmpemesauTe MO PHUCYHKY, CKOJIBKO [THEH W3
JAHHOTO IIepHoJia BHIIAAAIO0 6osiee 3 MIJIJTUMETPOB OCATKOB.
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OTser: |

Haiinure xopeHs ypaBHeHHS: .| ———— = —

4x-26 7

Otser: |

B paBuoGeapenuom tpeyronsuuke ABC (cropona AC - ocHoBanme) COSA = %,
peicora BH pasna 12. Haiigure AC.

Orteer: |
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Maremaruka. 11 xnace. Bapuant Ne 1

3

B Tabmune mambr Tapudbl Ha ycuayru Tpex upMm Takcu. Ilpemamonaraercst
moesaka aauTenbHocThio 60 munyT. HyxHO BBIOpaTh (pupMy, B KOTOpOH Oymer

cambIi femieBnii 3akas. CKonbKo py0sieii Oymer CTOUTh 3aKas?

dupma ITomaua JnurensHOCTh M cTOMMOCTh |CTOMMOCTS 1 MUHYTBI CBEPX
TaKCH MAaIllXHbI MUHHMAJIbHOH II0e3IKHA ™ MHHUMAJILHOHI IOE3IKHI

1 200 py6. Her 14 py6.

2 Becmiatao 15 mun. 300 pyo6. 17 py6.

3 120 py®. 10 mun. 200 py6. 16 pyo.

*Ecmu IIoe3iKa mpoao/rxraeTcss MeHbIlle YKasaHHOTO BpeMeHHU, OHA OIlIaduBaeTCAa

TI0 CTOMMOCTH MUHHUMAJILHOM IIOEe3IKH.

OrBer: |

Haiigure mmomanb TpeyroJabHUKA, H300PaKeHHOTO HA PHUCYHKE.
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OTser: |

Haiizure 3uavenne Boipamerus 5092518,

OTtser: |
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Maremaruka. 11 xnace. Bapuant Ne 1 4

Ha pucynke usobpasxéus! rpaduk GpyHKInM y = f(x) u KacareilbHas K HEMY B
TouKe ¢ abcruccoi Xg. Haiinure sHadueHne mpousBomHOU (yHKIHE f(X) B TOUKe
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Orteer: | ‘
B imumauagpuyeckoM cocyme yYpPOBEHb KHAKOCTH

mocruraet 125 cm. Ha kaxkoit BbicoTe 6yaeT HAXOAUTHCA
YpPOBEHb  JKHAKOCTH, €CIH ee IIepeTuTb  BO
BTOPOH IHIHHIPUIECKHAH COCY, IHAMETP KOTOPOTO B 5

pasa 60J1bI1Ie IepBoro? .
I'.-----“‘\

Otser: | ‘
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Maremaruka. 11 xnace. Bapuant Ne 1 5

Jusa ogHOrOo W3 IpennpUATHUH-MOHOIIOJKUCTOB 3aBHCHMOCTh 00BbEMa cIpoca Ha
MPOAYKIUI0 g (eAMHUI] B MecAI) OT e€ IeHbl p (ThIC. py0.) 3amaércs opMyIoii:
q =100 — 10p. Ompexpennure MaKCUMAaILHBIA YPOBEHBb IEHBIp (B THIC. py0.), mpu
KOTOPOM 3Ha4YeHWe BBIPYYKH MPEAIPUITHL 3a Mecdl] I = (- P COCTABUT He MeHee
240 ToIC. PYO.

B11 | Hatinure HauMeHblllee 3HaueHume QyHEmuu f(X) =(X—22)ex_21 Ha OTpesKe
[20; 22].

OtBer:

Ortser: |

B12 | s A 8B B oxmHoBpemenuo Bblexanu naBa aBromoOmis. IlepBwrii mpoexan c
TIOCTOAHHOHN CKOPOCTBHIO BeCh IIyTh. BTOpO# mpoexas IepByi0 IOJIOBUHY IIyTH CO
CKOPOCTBIO, MEHBIIIEH CKOPOCTH ITEPBOTO HA 15 KM/4, 8 BTOPYIO MOJIOBUHY IIyTH —
co ckopocteio 90 KM/4, B pesyJbTraTe 4ero Ipubbsul B B 0JJHOBpEeMEHHO ¢ ITepBbIM
aBromobOunem. Haliure CKOpPOCTh IIEPBOr0 aBTOMOOUIIA, €C/IM U3BECTHO, YTO OHA
6oaniie 54 ¥m/u. OTBeT HaiTe B KM/4.

OTser: |

Yacts 2

s 3anucu pewenuii u omeemos Ha 3adanus CI1 — C6 ucnoav3yiime 61aHK
omeemog Ne2. 3anuwume cHa4a1a Homep GbINOAHAEMO20 3A0AHUS, A 3amem
no.iHoe 000CHOBAHHOE peuleHue U Omeem.

P . | JJcosy 6x—x>—8 =0,
eIInTe CUCTEMY YPaBHEHUH
\/sinx\/Z—y—y2 =0.

B xy6e ABCDA;B;C1D; Bce pebpa pasub! 1. Haiigure paccroarame or Touku C
1o npamoi BD;.

Pemnre HepaseHcTBO 77%=31. log,(6x - x2 — 7) > 1

Haiimure pauHy oTpeska oOINeld KacaTelbHOM K  IBYM OKPYKHOCTAM,
3aKIIOYEHHOT0 MEKIY TOUYKAMU KACAHWI, eCIH PAaUyChbl OKPY:KHOCTEH pPaBHBI
23 1 7, a pacCcTOIHHE MEXKIY IIEHTPaMH OKPYKHOCTEeH paBHO 34.

Haiigure Bce 3HaueHUA @, IPH KAKIOM K3 KOTOPBIX MHOKECTBOM peLIeHHUH
HepaBeHCTBa +/5 — X +|X + @] < 3aBigeTcda OTPE30K.

© MHOO0, 2010 r.

Maremaruka. 11 xnace. Bapuant Ne 1

Haiinure HEcokpaTuMyio 1po6b qﬂ TaKyIo, 4TO

2000
——
p 1234567 888...87654321

q 12345678999...987654321"
1999
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Maremaruxa. 11 knace. Bapuant Ne 2

Yacrs 1

Omeemom Ha 3adanus Bl - B12 0o.scHO 6bimb yesroe 4uci0 uau KOHeYHas
decamuuHnas 0poob. EOunuyvt usmepenuii nucamv He HY#ICHO.

IlMoxomagka crour 20 pybmeit. B cymepmapkere mOpoXOguT peKIaMHAS
aKIHUA: OIIaYMBAd ABE IIOKOJAAKH, IOKYIIATEeNh IIOJIydaeT TpU (OJHY IIIOKOIATKY
B momapok). Kaxoe HamGoibliiee YMCIO LIOKONAMOK IIOIYYUT IIOKYyIATEIh HA
210 py6buneit?

OTser: |

Ha pucyHke XuUpHBIMM TOYKAMH I[IOKA3aHO CYTOYHOE KOJIHMYECTBO OCAIKOB,
BeimagaBmux B Kasamm ¢ 3 mo 15 ¢espams 1909 roma. Ilo ropusontanu
YKa3bIBAIOTCS YHCIIA MECSIIA, [0 BEPTUKAIHN — KOJMYECTBO OCATKOB, BBIIABIIUX
B COOTBeTCTByIOH.(I/Iﬁ J€Hb, B MI/IJIJII/IMeTan. I[.TIH HarjaagHOCTH }I{I/IpHLIe TOYKH Ha
pucyHke coemuHeHbl nuHueH. Onpemenure M0 PUCYHKY, KAKOTO YKC/IA BIIEPBbIE
BBIIIAJIO 5 MUJIJIUMETPOB OCATKOB.

7

3

3 4 5 3 7 g 9 o 11 1z 13 14 15

OTtBerT:

Hatinure xopens ypaBHeHH: /2X + 48 = 6.

OtBerT:

5
B paBuoGeapenuom tpeyronsuauke ABC (cropona AC — ocHoBaHue), COSA = 3

Beicora BH pasna 24. Haiigure AC.

Orteer: |

© MHOO, 2010 r.




Maremaruxa. 11 knacc. Bapuant No 2

B tabnumne mambr tapudbl Ha ycuayru Tpex ¢upMm Takcu. Ilpenmonaraercs
moesnka mamureabHocTbio 70 munyT. Hy:xHOo BBIOpaTh (hmpMy, B KOTOPOH 3aKas

Oyner cambii gemeBbiii. CKOIBKO pyOiiel GymeT CTOMTh 3TOT 3aKas?

Pupma ITomaua JnmurensraocTh U croumMocTh | CToMMOCTh 1 MUHYTHI CBEPX
TaKCH MAaIIWHbBI MHUHMMAJIbHOH ITOe3IKH ™ MUHWMAJIbHOH ITOE3IKHA

1 200 py®. Her 17 py6.

2 Becruratao 15 mun. 300 pyo6. 19 py6.

3 200 py6. 10 mun. 200 py6. 16 py6.

*Ecnu IIoe3iKa mpoaoJ/rxraeTcss MeHbIle YKasaHHOIO0 BpeMeHH, OHAa OIlIadyuBaeTCa

10 CTOMMOCTH MUHHUMAaJIbLHOM IIOE3IKH.

Orser: |

Haiigure nnomans TpeyroibHIUKA, H300pasKeHHOTO HAa PUCYHKE.

YA
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OTser: |

Haiinure 3HaueHve BIpAsKEHUA 2109436,

OTser: |
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Maremaruxa. 11 knace. Bapuant Ne 2

4

Ha pucyuke nsobpakénsl rpadur pysruuu y = f(x) 1 KacarenbHas K HEMY B
Touke c abcruccort X Haiimure 3HaueHme mpousBomHOM (QyHKIUH f(x) B TOUKe

Xo-
y \
T~
1
N
/ o 0\|_ ——
=~
Orteer: | ‘

B 1mumuHApwdeckoM cocyme YPOBEHb  KHAKOCTH
nmocruraer 12 cm. Ha rakoit BbicoTe GymerT HaXOQUThCA
YPOBEHb KUIKOCTH, €CIH ee IIepeluTh BO BTOPOH
IUINHAPUYECKUH COCyJ, AuaMeTp KOTOpPOro B 2 pasa
Gosbiie IepBoro?

U

e
= ~

=~
AY
o

AR AT

(

~
#

(

OTtBer: |

s omHOrO M3 HpPemmpPHUATHH-MOHOIIOJKUCTOB 3aBHCHMOCTH 00BEMA CIpoca Ha
MPOAYKIHUIO q (EIUHUI] B MeCAI[) OT eé meHbl p (Thic. py6.) 3amaéres QopMyIIoi:
q = 165 — 15p. OmpenenvuTe MAKCHMAIBHBIA yPOBEHb IIEHBI p (B ThIC. pPy0.), mpu
KOTOPOM 3Ha4YeHHEe BBIPYYKHU IIPEANPUIATHA 3a Mecdll = (- P COoCTaBUT He MeHee

420 ToIC. PYO.

OtBer: |
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Maremaruka. 11 xnacc. BapuanTt Ne 2 5

Haiigure wnHaumenbiiee 3HaYeHUWE QYHKIWH f(X):(X—18)eX_17 Ha OTpesKe
[16; 18].

OtBer: |

B12 | s A B B opHoBpemenuo Bblexamu paBa aBromoOwmius. I[lepBwrii mpoexan c
MIOCTOSIHHOM CKOPOCTBIO BECh IyTh. BTOPOIi Mpoexaj mepByio MOJIOBUHY IIyTH CO
CKOPOCTBIO, MEHBIIIEH CKOPOCTH ITePBOTO HA 12 KM/d, 8 BTOPYIO MOJIOBUHY IIyTH —
CO CKOPOCTBIO 72 KM/d, B pesyJibTaTe 4ero nIpuobsUl B B 0JJHOBPEeMEHHO ¢ IepBbIM
aBromobmiem. Haliure CKOpPOCTH IIEPBOrO aBTOMOOUIIA, €CIIM U3BECTHO, YTO OHA
6oubine 45 km/4. OTBeT HaliTe B KM/4.

Orser: |

Yacts 2

Has 3anucu pewenuii u omeemos na 3adanus CI - C6 ucnoawv3yiime 61aHK
omeemoe Ne2. 3anuwume cHaA4a.1A HOMEDP EbINOAHACMOZ0 3A0AHUS, A 3amem
noHoe 060CHO6AHHOE PeuleHue U Omeem.

2C0s 2X + 3sinx =1,

Pemmwure cucrem aBHEHUU V15
yyP yzcosx+ycosx+T =0.

B xy6e ABCD A B;C;D; Bce pe6pa pasus! 1. Haiinure paccrosuue ot touku C 1o
npamou AD;.
C3 | PemmTe HepaBEeHCTBO 52, log,(4x - x2 - 2)>1

C4 | Haiigure mamHy oOTpeska oOLIed KacaTelbHOM K [IBYM OKPYHOCTSM,
3aKJIFOYEHHOTO MEKAY TOYKAMU KACAaHWI, eCIH PATUyChl OKPY:KHOCTEH PAaBHBI
31 u 17, a paccToaHue MEKIY IIEHTPAMU OKPY:KHOCTel paBHO H50.

C5 | Haiinure Bce 3HaueHWd @, IPU KaKIOM K3 KOTOPBIX MHOMKECTBOM DeIIeHHH
HEpPaBEHCTBA +/3 — X + |X — a |< 2 ABIIgEeTCA OTPE3OK.

C6 | I'pynmy mIKOIbHUKOB HY:KHO II€PEBE3TH H3 JIETHETO Jareps OMHUM W3 IBYX
crrocoboB: b0 AByMsA aBTOOycamu Tuma A 3a HECKOJBKO PeHcoB, Aub0 TpeMm:d
aBTobycamu Tuna B 3a HECKOJIBKO peiicoB, IPUYEM B 9TOM CJIydae YHCIO PEHCOB
Kakmoro aprobyca tuma B Oymer Ha OIWH MEHbBIE, YeM PEeHCOB KasKIoro
aBrobyca Tuna A. B kammom m3 ciydaeB aBTOOYCHI 3AIIOIHSIOTCS IIOJIHOCTBIO.
Kakoe wmakcuManbHOE KOJIMYECTBO INKOJIHHHUKOB MOYKHO II€PEBE3TH IIPH
YKa3aHHBIX YCIOBHUSIX, €CIU B aBTo0yC Tumna B BxoauT Ha 7 4eJI0BEeK MEeHbIIe, 4eM
B aBTOOYC THIA A?

© MHOO, 2010 .
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Maremaruka. 11 xnace. Bapuant Ne 3

Yacts 1

Omeemom Ha 3adanus Bl — B12 doascno 6bimb yesioe Yuc1o uiu KOHewHas
decamuyunas 0poov. EQunuybl usmepernuii nucams He HY#CHO.

IlTokonagka crout 35 pybmeit. B  cymepmapkere OpOXOAWT peKIaMHAs
aKIUs: OIUIQUMBAS TPHU  IIOKOJAAKW, IOKYIATeJIh IOJIydaeT d4eThipe (OmHy
IIOKOJIANKY B momapok). Kakoe HamOO/bIlee 4YKCIO IIOKOJANO0K IIOJYYHUT
nokymaresab Ha 220 pybmeii?

Otser: |

Ha pucyHke XUpDHBIMH TOYKAMM IIOKA3aHO CYTOYHOE KOJIHMYECTBO OCATKOB,
BeimagaBmmx B Tomcke ¢ 8 mo 24 sauBapa 2005 roma. Ilo ropusonramu
YKa3bIBAIOTCS YMCIA MECAIlA, 10 BEPTHKAIN — KOJIMYECTBO OCATKOB, BBHIIABIINX
B COOTBETCTBYIOLINH I€Hb, B MUIIUMETpax. s HATIAJHOCTH KUPHbIE TOUKH HA
pucynke  coemmueHbl swuHHed. Omnpemenure 0 PHCYHKY,  Kakoe
HaubOJIbIIIee KOIMIECTBO OCAAKOB BBINAAAO0 3a AaHHBIH nepuoxa. OTser fgaiite B
MUWIIAMETPAX.

45
apn

o i

20

NOBAVAREY

809 10 11 1213 14 15 16 17 18 19 20 21 22 23 24

OrTser: |

Haitnure xopens ypaBHenus: ,|——— = —.
. PEHb YP 4x-19 3

Otser: |

B paBuo6enpennom tpeyronbauke ABC (cropona AC — ocHOBauwme), cos A = %,

peicora BH pasna 16. Haiigure AC.

Orteer: |
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Maremaruka. 11 xnace. Bapuant Ne 3 3

B Tabmune mambr Tapudgbl Ha ycuayru Tpex upMm Takcu. Ilpemamonaraercst
moesgka aauTenbHocThi0 40 munyT. HyskHO BBIOpaTh (hupMy, B KOTOpOI 3aKa3s
Oymer cambIi pemieBblii. CKOIBKO py6sel OymaeT CTOUTh 9TOT 3aKas?

dupma ITomaua JnurensHOCTh M cTOMMOCTh |CTOMMOCTS 1 MUHYTBI CBEPX
TaKCH MAaIllXHbI MUHHMAJIbHOH II0e3IKHA ™ MHHUMAJILHOHI IOE3IKHI

1 250 py6. Her 11 py6.

2 Becmiatao 15 mun. 300 pyo6. 17 py6.

3 120 py®. 10 mun. 200 py6. 13 py6.

*Ecmu IIoe3iKa mpoaoJ/ruxraeTcss MeHbIlle YKasaHHOTO0 BpeMeHHU, OHA OIlIaduBaeTCda
IO CTOMMOCTY MUHUMAILHOU IT0E3IKH.

OrBer: |

Haiigure nnomans TpeyronbHUKa, n300pasKeHHOTO HA PUCYHKE.
YA

|

=y

|
|
|
|
|
|
0] 1 4 8

OTser: |

Haiizure suavenwe Beipaenus 6°€3!°,
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Maremaruka. 11 xnace. Bapuant Ne 3

4

Ha pucynre uzobpamxénsl rpaduk dpyHrnnn y = f(x) u KacareibHas K HEMy B
Touke c abciuccoll X, Haiinure 3HadueHme mpomsBogHON (QyHKIUE f(X) B

B10

TOYKe X.
y
1
Xy 0
|
|
| P
N
Y
H""'ﬁ.‘_
OTtser: | ‘

Cocyn, umeomuii (popMy NPaBHIBHON TPEYTOJBHOMU
npusMbl, Hamuau 1500 cm® Bogpl 1 TIOTPY3UNIN B BOAY

meranb. [Ipu 5TOM ypoBeHb BOABI IIOHAJICT C OTMETKH
20cm mo ormerkm 25 cm. Haiigure o0bem perann.

Otser BbIpasuTe B CM3.

OrTser: |

Jna ogHOro W3 IpemnpuUATUH-MOHOIIOJKUCTOB 3aBHCHMOCTh 00BbEMa cIpoca Ha
NpoayKmuioo ¢ (emwHUII B Mecdll) OT e€ IeHblp (ThIC.
dopmymnoii: q = 40 — 5p. Ompenenure MaKCHMAJIbHBIA YpPOBEHb I€HBID (B THIC.

py6.), IpU KOTOPOM 3HAYEHHE BBHIPYYKH MPEIIPUATHUSI 32 MECSILL I = ( - P COCTABUT

He MeHee 75 TbIC. pyo.

py6.) 3amaérca

OTtser: |

© MHOO0, 2010 r.




Maremaruka. 11 xnace. Bapuant Ne 3 5

Haiigure Hamvenbmee sHadenme ymkmmm f(X) = (X—12)e* 'ma orpeske
[10; 12].

Orteer: |

B12 | Us A B B omHoBpeMeHHO Bblexaju OaBa aBTOMOOWIA. IlepBhIi mpoexan ¢
IIOCTOSHHOM CKOPOCTBIO BECh IyTh. BTOPOI Mpoexaj MepByI0 MOJOBUHY IIyTH CO
CKOpOoCThI0O 33 KM/d, a BTOPYIO HOJOBHHY IIyTH — CO CKOPOCTBIO, Ha 22 KM/d4
60JIBIIIEH CKOPOCTH IEPBOrO, B pe3yibTrare 4ero npuObLl B B omHOBpeMeHHO C
l'IepB/bIM aBromobmnvem. Hatimure ckopocts mepBoro apromobuisa. OTser maiire
B KM/4.

Otser: |

Yacrts 2

Haa 3anucu pewenuit u omeemos Ha 3adanus CI - C6 ucnoawv3yiime 61aHK
omeemoeg No2. 3anuwume cHawaaa Homep 6bINOAHACMOZ0 3A0AHUSL, A 3amem
no/tHoe 060CHOBAHHOE peuleHue u omeem.

P . | JJcosy 6x—Xx>—8 =0,
eIINTe CUCTEeMY YPaBHEHHUN
VsinX+/2 —y—y2 =0.

B xy6e ABCDA;B;CD; Bce pebpa pasus! 1. Haiinure paccroauue ot touku C
no npamoi BD;.

Pemmre mepasencro 7 - log,(6x — x>~ 7) > 1.

Haiiture pauny orpeska o60Ieli KacaTeabHOW K JBYM OKPY:KHOCTAM,
3AKJIIOUEHHOTO MEKAY TOYKAMH KACaHHWs, €CIH PaAnyChl OKPY:KHOCTEH paBHBI
23 1 7, a pacCTOTHHE MEXKIY IIEHTPAMHU OKPYKHOCTEH paBHO 34.

Haiimure Bce sHaueHus @, IPHU KAKIOM K3 KOTOPBIX MHOKECTBOM PpeIIeHHH
HepaBeHCTBa /5 — X + X + @] < 3 gBIgeTCa 0TPE30K.

Haiigure HEcOKpaTuMyo 1po6b 5 TaKylo, 4TO

2000
—
p 1234567 888..87654321

q 12345678999..987654321
1999
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Maremaruxa. 11 knace. BapuanTt Ne 4

Yacrs 1

Omeemom Ha 3adanus Bl - B12 0o.scHO 6bimb yesroe 4uci0 uau KOHeYHas
decamuuHnas 0poob. EOunuyvt usmepenuii nucamv He HY#ICHO.

Illoxomagka crour 25 pybmeit. B cymepmapkere mOpoXOguT peKIaMHAS
aKIUA: OIJIaYMBad ABE IMIOKOJAAKH, IOKYIIATENh IIOJIydaeT TpU (OJHY IIIOKOIATKY
B momapok). Kakoe Hambosbpliee 4YmCIO LIOKOMAAOK IOIYyYWT IIOKyIATEIh HA
420 py6buneit?

OTser: |

Ha pucyHke KUpPHBIMH TOYKAMH IIOKA3aHO CYTOYHOE KOJIMYECTBO OCATKOB,
peimagaBmux SAxyrcke ¢ 18 mo 29 oxrabpa 1986 roma. Ilo ropusontanu
YKa3bIBAIOTCS YHCIIa MECAIA, [10 BEPTUKAIN — KOJUIECTBO OCATKOB, BBIIABIIUX
B COOTBETCTByIOH.(I/IIL/.I AeHb, B MUJLIUMEeTpPax. I[.Hﬂ HarJIagHOCTHU KUPHbIe TOYKHU Ha
pucyuke coemuHenbl jgunuei. Oupenenure 10 PUCYHKY, KAKOTO YHCIA BBIIAIO
HauOOoJIbIIIee KOJUIECTBO OCAIKOB.

i}:]
a7

0&

\
04 }

ST \
o8 AR

18 1% 20 21 22 23 24 25 2% 27 1 29

OTtBerT:

Il
~

Haiinure Kopeub ypaBHeHHs: +/2X + 41

OtBerT:

12
B paBuoGeapenuom tpeyronsuauke ABC (cropona AC — ocHoBauue), cos A = IEL

eeicora BH pasna 16. Haiigure AC.

Orteer: |

© MHOO, 2010 r.




Maremaruka. 11 xnacc. BapuanTt Ne 4 3

B tabnumne mambr tapudbl Ha ycuayru Tpex ¢upMm Ttakcu. Ilpenmonaraercs
moe3nka maureabHocTbio 50 munyT. Hy:xHOo BBIOpaTh (brpMy, B KOTOPOH 3aKas

Oyner cambii gemeBbiii. CKOIBKO pyOiiel GymeT CTOMTh 3TOT 3aKas?

dupma ITomaua JnmurensHOCTH M cTOMMOCTDh |CTOMMOCTS 1 MUHYTBI CBEPX
TaKCH MAaIlWHbI MHUHHMAJIbHOH ITOe3IKN™ MHHHUMAJIBHOHU IOE3IKHI

1 250 py®. Her 11 py6.

2 Becruiatao 10 muu. 200 pyo6. 16 py6.

3 180 py®. 15 mun. 300 py6. 13 py6.

*Ecnu IIoe3iKa mpoaoJ/rxraeTcss MeHbIle YKasaHHOIO0 BpeMeHH, OHAa OIlIadyuBaeTCa
IO CTOMMOCTY MUHUMAJILHOU II0€3IKH.

Orteer: |

Haiigure nnomanas TpeyroibHIUKA, H300pasKeHHOTO HAa PUCYHKE.
YA

g

=y

Haiizure 3Hauenne BbpameHas 724930

OtBerT:

© MHOO, 2010 .

Maremaruka. 11 xnacc. BapuanTt Ne 4 4

Ha pucyuke nsobpakénsl rpadur pysruuu y = f(x) 1 KacarenbHas K HEMY B
Touke c abcruccort X, Haiimure 3HaueHme mpousBomHOM QyHKIUH f(x) B TOUKe

Xo-

i

Cocyn, mmeromuii (opMy IPABHILHOM TPEYTOIbHON
mpusmsbl, Haguau 1900 cM> BoxBI U TIOTPY3UJIN B BOIY

nmeranb. IIpu 5TOM ypoBeHb BOABI TIOTHAJICT C OTMETKH
20 ecm mo ormerkum 22 cMm. Haiimure obbeM nmeranu. o

Orser BbIpa3uTe B CM3.

OtBerT:

OTtBer:

Jast omHOrO W3 MPenIpPHITHH-MOHOIIOINCTOB 3aBHCHMOCTh 00BEMa crpoca Ha
MPOAYKIHIO q (EIUHUI] B MeCAI[) OT e€ IeHbl p (Thic. pyb.) 3amaéresa opMyIIoi:
q =150 — 10p. Ompeznennre MakCHMAaIbHBIH YPOBEHBb IEHBI p (B ThIC. py0.), mpu
KOTOPOM 3Ha4YeHHe BBIPYUKHU NMPEANPUATHL 3a MecdI] I = ( - P COCTABUT He MeHee
440 ToIC. PYO.

Ortser: |

© MHOO, 2010 r.




Maremaruka. 11 xnacc. BapuanTt Ne 4 5

Haiigure nauvenbinee sHadenne dynxmun f (X) = (X —5)e* ™ na orpeske [3; 51.

Otser: |

N3 A B B omHoBpemMeHHO Bhlexamm naBa aBToMobmiad. IlepBblii mpoexanm c
TIOCTOAHHOHM CKOPOCTBIO BeCh IIyTh. BTOpO¥ mpoexaj mepByI0 IIOJIOBHHY IIyTH CO
CKOpOCTBIO 24 KM/d4, a BTOPYIO IIOJIOBHHY IIyTH — CO CKOPOCTHIO, HA 16 KM/u
6oJIbIIIel CKOPOCTH TEPBOTrO, B pe3yjbTare 4ero npuObul B B omHOBpEeMeHHO C
nepB/mM aBromobunueMm. Hatinure cropocts mepBoro aBromobuns. OTser naiite
B KM/4.

Otser: |

Yacts 2

Has 3anucu pewenuii u omeemos na 3adanus CI - C6 ucnoawv3yiime 61ank
omeemoe Ne2. 3anuwume cHa4va.1a HOMepP bINOAHACMOZ0 3A0AHUA, A 3amem
no.aHoe 060CHO6AHHOE peuleHue UL Omeem.

2cos2X + 3sinX =1,

Pemmure cucrem aBHEHUH V15
yyP yzcosx+ycosx+T =0.

B xy6e ABCDAB,C,D, Bce pe6pa pasus! 1. Haiinure paccrosuue ot touku C 1o
npamoit AD;.

C3 | Pemmnte HepaBeHCTBO 57x=21. log,(4x — x2-2)> 1.

C4 | Haiigure pauay oTpeska o0mieili KacaTenbHOHM K [IBYM OKPY#KHOCTSM,
3aKII0YEHHOT0 MEKAy TOYKaMH KacaHWsd, eCld Pafnychl OKDPY:KHOCTEH DPaBHBI
31 u 17, a paccTodaHme MeKIY IeHTPaMHu OKPY:KHOCTEMH paBHO 0.

C5 | Haiinure Bce 3HaveHWd @, IPU KaKIOM H3 KOTOPBIX MHOMKECTBOM DeIIeHHH
HEPaBeHCTBA /3 — X + X — & |[< 2 ABJIAeTCA OTPE3OK.

C6 | I'pynmy mIKOIBPHHKOB HY:KHO II€PEBE3TH N3 JIETHEr0 Jareps OMHUM W3 IBYX
croco0oB: b0 AByMsi aBTOOycamu Thma A 3a HECKOJBKO PercoB, aub0 Tpems
aBTo0ycaMu THIa B 3a HECKOJIBKO PEHCOB, IPUUEM B 9TOM CIydae YUCIO PEHCOB
Kamoro aprobOyca tuma B Oymer Ha OOUH MEHbBINE, YeM PEHCOB KaKIoro
aBrobyca Tuna A. B kammom m3 ciydaeB aBTOOYCHI 3AIIOJIHSIOTCA IIOJHOCTHIO.
Kakoe wmakcuManbHOE KOJIHYECTBO IIKOJIBHUKOB MOKHO II€PEBE3TH IIpH
YKa3aHHBIX YCIOBHUSIX, €CIU B aBTo0yc Tumna B BxoauT Ha 7 4eJI0BEeK MeHbIIe, 4eM
B aBToOVC THma A?

© MHOO, 2010 .
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Maremaruxa. 11 knace. Bapuaut Ne 5 2

Yacrs 1

Omeemom Ha 3adanus Bl - B12 0o.scHO 6bimb yesroe 4uci0 uau KOHeYHas
decamuuHnas 0poob. EOunuyvt usmepenuii nucamv He HY#ICHO.

B nauke 500 nucros Gymaru popmara A4. 3a Henenio B odruce pacxomyercs 700
nucroB. Kakoe HauMeHbIllee KOMMYECTBO TMAadeK OyMarw HyKHO KyIHUTh B OuC
Ha 6 Hemenn?

Ortser: |

Ha pucynKe XUpPHBIMH TOYKaM{ IIOKA3aHA IIeHA OJI0BA HA MOMEHT 3aKpPBITHA
OUpIKEBBIX TOProB BO Bce paboume auu ¢ 3 mo 18 cenrsbpa 2007 roma. Ilo
TOPU3OHTANIHN YKa3bIBAIOTCA YHCIA MecAla, II0 BepTUKAIN — IleHa TOHHBI 0JI0Ba
B gosutapax CIIA. lnsa HaraagHOCTH KHUPHBIE TOYKKM HA PHUCYHKE COEJUHEHBI
auaue. Oupefenure MO PHCYHKY, KaKOrO 4YWCiIa IleHA OJI0BA HA MOMEHT
3aKPBITHA TOPTOB ObIIa HAVMMEHbIIIEH 3a JaHHBIH IIEPUOJ.

13300

15200
15100 \'
15000 /

14900

14800 /

14700 3

- /
14600
14500
14400
3 04 5 & 7 10 11 12 13 14 17 18
Otger: | ‘
Haiinure xopenb ypaBHenusd: log (6 —3x) = —4.
3
Orteer: | ‘

B tpeyronsanke ABC yron C pasen 90°, AC = 5, BC = 5+/3. Haiimure cos 4.

OtBerT:

© MHOO, 2010 r.




Maremaruka. 11 xnacc. Bapuant Ne 5 3 Maremaruka. 11 xnacc. Bapuant Ne 5 4
CrpourenbHoii pupme HyskHO mprobpectu 40 KyGOMETPOB CTPOUTEIBLHOIO Opyca Ha pucynke usobpasken rpadui nIponsBogHoM (QyHKINH f(X), OIpeaeIeHHON HA
OIHOTO W3 TpeX IIOCTaBIIMKOB. KakoBa HaWMEHbIIAS CTOMMOCTH TAKOH uaTepBasie (—-8; 3). Halinure KommuecTBO TOYEK, B KOTOPBIX KacaTeJIbHas K
ki t
MOKYIIKH C AOCTaBKOM (B py6masx)? Ilewbr u ycioBHs AOCTABKM IMPHUBEIEHBI B rpadury Qysrmuun y=f(x) mapamienbHa npsaMor y = —2x — 10 winm coBmamaer
Tabauie. C He|.
Iena 6pyca 1] y
=f'(x)
IMocrapmuk| (PYO. 333 I OCC;;;{D:IO(C;I’G) JomomHuTEIBHBIE YCIOBUS y=ge
1wm°) Y0- \ 1
A 3800 10300 3 >
0
IIpu 3akase Ha cymmy OOJIbIIE
B 4500 8300 150 000 py6. nocTaBka 6eCIIaTHO | LA
B 3900 8300 IIpu 3akase Ha cymmy 6osbiie / \[/1\
200 000 py6. mocraBka 6eCIIaTHO | \\‘
Otger: | l
Orteer: |
Bo crompko pa3 yBemmuuTcs 00BEM THPAMUIBI, €CAH IIPA TOM JKe
OCHOBAHWHY BBICOTY INPAMUIBI YBEIUIUTD B YEThIpe pasa’?
Haiigure nnomazns Tpamennn, n300paskeHHON HA PUCYHKeE.
va Oreer: |
7
Hduns momydenus Ha SKpaHe YBEIWYEHHOTO W300pPAKEHWs JIAMIIOYKH B
mabopaTopuy WMCIOIb3yeTca cobupamwinas JHWH3a C TIJIaBHBIM  (POKYCHBIM
4 paccroguueM [ = 30cm. Paccroamme d; oT nMHSBI [0 JAMIIOYKH MOMKET
n3MeHAThCA B Ipefenax oT 30 mo 50 cM, a paccroaHue d, OT IUH3BI I0 SKpaHa —
B mpeznenax or 150 mo 180 cm. Mzob6paskenue Ha sKpaHe OyoeT YeTKHUM, €CiIu
BBINIOJTHEHO COOTHOIIEHUE — + — = —. YKaKUTe, HA KAKOM HAWMEHbIIEM
d dy f
75 » PACCTOAHUHU OT JIMH3BI MOXKHO IIOMECTUTD JIAMIIOYKY, YTOOBI ee M300paskeHre Ha
x sKpane 0610 yeTKuM. OTBET BHIPA3UTe B CAHTUMETPAX.
: : Ortser: |
Ortser: | ‘ :
. . 36
B11 Haiinure naumensbinee 3HaueHue QyHKIUH f(x)=5sinx+-—x+6Ha OTpesKe
T
Sm
o)
Haiigure 3Hauenve BoIpasKeHUA: 6 145 g=3=vI, Orteer: |
OrBer: |
© MHO0O0, 2010 r. © MHO0O0, 2010 r.




Maremaruxa. 11 knacc. Bapuaut Ne 5 5

Bakas Ha W3roTOBIeHHe 154 jmeraneil TepBhHIi pPabouMil BHITIOJHAET HA 3 yaca
ObicTpee, uem BTOpoi. CKOJIBKO Jerasiell 3a 4yac aeslaeT BTOPOM pabouwil, eciu
M3BECTHO, YTO [EePBBIH 3a Yac jAenaer Ha 3 neranu 60ibIie?

Otser: |

YacTs 2

Has 3anucu pewenuii u omeemos na 3adarnus CI — C6 ucnoawv3yiime 61ankK
omeemoeg Ne2. 3anuwume cHavaia HOMep 6bINOIHAEMO20 3G0AHUA, A 3amem
no/iHOe 000CHOBAHHOE peuleHue U omeem.

p .| Jcosy 6x—x>-8 =0,
eIIIUTe CHCTEMY YPAaBHEHUH
\/sinx\IZ—y—y2 =0.

B xy6e ABCDA;BC1D; Bce pebpa pasus! 1. Haiinure paccroauue or Ttouku C
1o npamo# BD;.

C3 | Pemnre Hepasencrso 7 © - log,(6x — -7z

C4 | Haiigure pmauHy oOTpeska oO0mieii KacaTenbHONM K [IBYM OKPY:KHOCTSM,
3aKJII0YEHHOT0 MEKAy TOYKaMH KacaHWsd, eCld Pafnychl OKDPY:KHOCTEH DaBHBI
23 u 7, a paccTogHHE MEKIY ITeHTPAMHU OKPY:KHOCTEH paBHO 34.

C5 | Haiinure Bce 3HaueHWd @, IPH KQKAOM M3 KOTOPBIX MHOXKECTBOM DeIIeHHH
HepaBeHCTBA +/5 —x + |x + a| < 3 ABAAETCA OTPE3OK.

C6 | Haiimure HeCOKpaTHMYIO APOODH a TaKy1o, 4TO
q

2000
—
p _ 1234567 888...87654321

q 12345678999...987654321
1999

© MHOO, 2010 .
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Maremaruxa. 11 knace. Bapuaut Ne 6 2

Yacrs 1

Omeemom Ha 3adanus Bl - B12 0o.scHO 6bimb yesroe 4uci0 uau KOHeYHas
decamuuHnas 0poob. EOunuyvt usmepenuii nucamv He HY#ICHO.

B mauke 250 mucros Gymaru popmara A4. 3a Hemgemio B oduce pacxoayercs 1300
nucroB. Kakoe HauMeHbIllee KOMMYECTBO MadeK OyMarw Hy»KHO KyIHUTh B OuC
Ha 6 Hemenn?

Ortser: |

Ha pucynKe XUpPHBIMH TOYKaM{ IIOKA3aHA IIeHA OJI0BA HA MOMEHT 3aKpPBITHA
OUpIKEBBIX TOProB BO Bce paboume auu ¢ 3 mo 18 cenrsbpa 2007 roma. Ilo
TOPUBOHTAJIN YKa3bIBAIOTCA YMCIa Mecdlla, II0 BepTUKAIU — IleHa TOHHBI 0JI0Ba
B gosutapax CIIA. lnsa HaraagHOCTH KHUPHBIE TOYKKM HA PHUCYHKE COEJUHEHBI
auaue. Oupefenure MO PHUCYHKY, KaKOrO 4YMCiIa IleHA OJI0BA HA MOMEHT
3aKPBITH TOPTOB ObIIa HAMOOJIBINEH 32 JaAHHBIN IIEPHOS.

13300

15200
15100 \'
15000 /

14900

14800 /

14700 3

- /
14600
14500
14400
3 04 5 & 7 10 11 12 13 14 17 18
Otger: | ‘
Haiinure xopenb ypaBHenusd: log (9 — 6x) = -2.
9
Orteer: | ‘

B rpeyronsuaure ABC yroa C pasen 90°, AC = 6, BC = 3+/21. Haiigure cos 4.

OtBerT:

© MHOO, 2010 r.




Maremaruxa. 11 knacc. Bapuaut Ne 6 3

CrpourenbHoii pupme HyskHO mprobpectu 40 KyGOMETPOB CTPOUTEIBLHOIO Opyca
y ONHOTO M3 TpexX IOCTABIIMKOB. KakoBa HaumMeHbINAs CTOMMOCTb TAKOH

MOKYIIKH C AOCTaBKOM (B py6masx)? Ilewbr u ycioBHs AOCTABKM IMPHUBEIEHBI B

Tabauie.
ITocraBmuk Hena 6pyca3l Crommocrs JlomonuuTeNbHbBIE YCIOBHUA
(py6. 3a 1 Mm~) | mocraBku (pyo.) y
A 3600 10700
IIpu 3akase HA cymMy GoJIbIIe
B 4100 8700 150 000 py6. mocraBKa 6ecIiaTHO
IIpu 3akase Ha cymmy 6osblie
B 3700 8700 200 000 py6. mocraBka becmiaTHO
Orteer: |

Haiinure momans Tpamnenun, n300paKeHHON Ha PUCYHKE.
¥

’? I

o e v o E e

o]
B
[ I
o

10 x

Otser: | ‘

) 8—5—J§ '

Haiigure 3HaueHre BHIPAYKEHUA: 8‘/§+6

Orteer: |

© MHOO, 2010 .

Maremaruxa. 11 knace. Bapuaut Ne 6 4

Ha pucynke usobpaen rpadui IponsBogHoM (yHKIMH f(X), OIpeaeIeHHON HA
uaTepBase (-5; 8). Haiimure KoaMuecTBO TOYEK, B KOTOPBIX KacaTelbHAs K
rpadury yHKmun y=f(x) napaaienbHa OPIMON y = 2x — 9 wiu coBIamaer C

HEeHn.
[ 1] A
y=Ff'(x) -

Wi /
ANARN \V

'H

OTser: |

Bo crompko pa3 yBemmumTca 00BEM KOHyCa, €CIH PAJUyC €ro OCHOBAHUS
yBeauauTh B 1,5 paza?

OTtBer: |

Hdnst monxyueHus Ha SKpaHe YBEIMYEHHOTO W300PAKEHUS JIAMIIOYKH B
mabopaTopuM HMCIOJb3yeTca cobupamwlnas JWH3a C TIJAaBHBIM  (POKYCHBIM

paccroguueM [ = 20cm. Paccroamme d; oT nMH3BI [0 JIAMIOYKH MOMKET

H3MeHAThCA B Ipefenax or 15 no 40 cM, a paccroaHue d, OT JTUH3BI I0 SKpaHa —
B mpenenax or 100 mo 120 cm. Mzob6paskenue Ha sKpaHe OyoeT YEeTKHUM, €CiIu

BBIIIOJITHEHO COOTHOIIIeHHWe — + — = —. YI{amnTe, HA KaKOM HaHWMEHBbIIEeM

d dy f
PacCTOAHUU OT JIMH3bI MOKHO IIOMECTUTH JIAMIIOYKY, “IT06BI ee I/I306paﬁKeHI/Ie Ha
9KpaHe 6]:)1.710 YeTKUuM. OTBeT BbIpasuTe B CaAaHTUMeTpPax.

OTser: |

© MHOO, 2010 r.




Maremaruxa. 11 knacc. Bapuaut Ne 6 5
. . 30

Haiigure  Hawbosbllee  3HAYeHHWE  (PYHKIUH f(x)=3sinx+ —x+4Ha
T

-]
OTpe3Ke —?;0.

3akas ma 130 merasieil mepBbIi pabo4Yuil BBINOJHSIET HA 3 4yaca ObICTpee, dyeM
Bropoii. CKOIIBKO jeTaneil B 4ac JejaeT BTOPOM pabouuil, eciivi H3BECTHO, YTO
IepBBIN 3a Yac Aenaer Ha 3 geranu 60Jbiie?

OTtBer:

OtBer:

YacTs 2

Has 3anucu pewenuii u omeemos na 3adanus CI — C6 ucnoawvsyiime 61ank
omeemog Ne2. 3anuwume chavaia HOMep 6bINOIHAEMO20 3G0AHUA, A 3amem
no/IHOe 000CHOBAHHOE peuleHue U omeem.

2cos2x +3sinx =1,

Pemmre cucremy ypaBHeHHH {5 J15
y“cosx +ycosx + > =0.

B ry6e ABCD A;B,;C,D, Bce pebpa pasus! 1. Haiinure paccrosuue ot touku C mo
npamon AD;.

C3 | Pemnte HEpaBeHCTBO 5721 log,(4x — x2-2)>1.

C4 | Haiigure pmauay oTpeska o0mieir KacaTrenbHONM K JIBYM OKPY#KHOCTSM,
3aKII0YEHHOT0 MEKAY TOYKaMH KacaHWsd, eClid Pagnychl OKDPY;KHOCTEH DPaBHBI
31 u 17, a paccrodaHme MeKIY IeHTPaMHu OKpPY:KHOCTEMH paBHO 0.

C5 | Haiizure Bce 3HaueHUd @, HTPU KaKAOM U3 KOTOPBHIX MHOKECTBOM PpEIIEHUH
HEepaBeHCTBa +/3 —x + |x — a |< 2 ABIIgeTCA OTPE3OK.

C6 | I'pynmy mKOIbHUKOB HY:KHO II€PEBE3TH W3 JIETHErO Jiareps OMHUM Hu3 IBYX
cIr0co00B: 60 AByMsi aBTOOycamu Thma A 3a HECKOJBKO PercoB, aub0 Tpems
aBTobycamMu Tuma B 3a HECKOIBKO PeicoB, IPUYEM B STOM CJIydae YHCIIO PEHCOB
Kamoro aproOyca Ttuma B Oymer Ha OOUH MEHbBINE, YeM PEeHCOB KaKIoro
aBrobyca Tuna A. B kammom m3 ciydaeB aBTOOYCHI 3AIIOJHSIOTCSA IIOJHOCTBIO.
Kakoe wmakcuMaibHOE KOJMYECTBO IIKOJILHUKOB MOKHO II€PEBE3TH  IIpH
YKa3aHHBIX YCIOBUSIX, €CIU B aBTo0yC Tuma B BxoauT Ha 7 4eJI0BEeK MeHBIIe, 4eM
B aBToOVC THma A?

© MHOO, 2010 .
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Maremaruxa. 11 knace. Bapuant Ne 7 2

Yacrs 1

Omeemom Ha 3adanus Bl - B12 0o.scHO 6bimb yesroe 4uci0 uau KOHeYHas
decamuuHnas 0poob. EOunuyvt usmepenuii nucamv He HY#ICHO.

B mauke 500 sucros Gymaru hopmara A4. 3a Hemgemio B oduce pacxoayercs 1200
nucroB. Kakoe HauMeHbIllee KOMMYECTBO MadeK OyMarw HyKHO KyIHUTh B OuC
Ha 3 Hemenu?

Ortser: |

Ha pucynKe XUpPHBIMH TOYKaM{ IIOKA3aHA IIeHA OJI0BA HA MOMEHT 3aKpPBITHA
OUpIKEBBIX TOPTOB BO Bce paboume gum ¢ 12 mo 28 mHos6pa 2007 roma. Ilo
TOPU30HTANIN YKA3BIBAIOTCA YKCIA MeCAIa, II0 BePTUKAIN — IleHa TOHHBI 0JI0Ba
B mosapax CIIA. lasi HArasgHOCTH KHUPHBIE TOYKM HA PUCYHKE COEIUHEHBI
aunaved. Onpengenure MO PHCYHKY HAWMEHBIILYIO I[€HY OJI0OBA HA MOMEHT
3aKPBITUS TOPTOB B yKazaHHbBIN nepuof (B gqoanapax CIIA 3a Toumy).

17800

17600

17400
17200 .

17000

16800 / \
16600 \' Izl
16400 \ ;
16200 E /

16000

15800

12600

Haiigure xopens ypaBHeHud: log (4 —2x) = 2.
8

B tpeyronsauke ABC yron C pasen 90°, AC = 5, BC = 10+/6. Haiiaure cos A.

OtBer:

OtBer:

OTtBerT:

© MHOO, 2010 r.




Maremaruxa. 11 knacc. Bapuant Ne 7 3

CrpourenbHoii pupme HyskHO mprobpectu 50 KyOOMETPOB CTPOUTEIBLHOIO Opyca
y ONHOTO M3 TpexX IOCTABIIMKOB. KakoBa HaumMeHbINAs CTOMMOCTb TAKOH

MOKYIIKH C AOCTaBKOM (B py6masx)? Ilewbr u ycioBHs AOCTABKM IMPHUBEIEHBI B

Tabauie.
ITocraBmuk Hena 6pyca3l Crommocrs JlomonuuTeNbHbBIE YCIOBHUA
(py6.3a 1m°) | mocraBku (pyo.) y
A 3500 9900
IIpu 3akase HA cymMy GoJIbIIe
B 4500 7900 150 000 py6. mocraBKa 6ecIiaTHO
IIpu 3akase Ha cymmy 6osblie
B 3600 7900 200 000 py6. mocraBka becmiaTHO
Otser: |

Haiinure momans Tpamnenun, n300paKeHHON Ha PUCYHKE.
it

9 ___________

]
O S
S S,
1)

10 x

Orteer: | ‘

2,

Haiinure 3HaueHMe BhIpAKEHUA: 4ﬁ+2

Orteer: |

© MHOO, 2010 .

Maremaruxa. 11 knace. Bapuant Ne 7 4

Ha pucynke nsobpaken rpadui nponsBogHoM (yHKINH f(X), OIpeaeIeHHON HA
uaTepBase (-6; 8). Hadimure KoimuecTBO TOYEK, B KOTOPBIX KacarTelbHAs K
rpadury QyHrmmu y=f(x) mapaueabHa MPIMON Yy = —2x — 7 UK COBIAAAET C

HEeun.
[ A
y=f @) —

/ 1\ [1\

/
>
x8

OTtBer: |

Bo crombkO pas yBemuwuMTCS IUIOMIAAL IIOBEPXHOCTH IITHPAMHUIBI, €CIM BCEe ee
pebpa yBenuuuTh B 2 pasa?

OrtBer: |

Hdasi momxyuyeHus Ha SKpaHe YBEIMYEHHOTO W300PAKEHHS JIAMIIOYKHA B
mabopaTopuM WMCIOIb3yeTcsa coOupamwlnas JWH3a C TIJIaBHBIM  (POKYCHBIM

paccroguueM [ = 35cMm. Paccroamme d; oT NMHSBI [0 JAMIIOYKH MOMKET
U3MEeHAThCA B IIpefenax oT 35 mo 60 cM, a paccrogHue d, OT JIUH3BI I0 DKpaHa —
B mpeznenax or 240 mo 280 cm. Mzobpaskenue Ha sKpaHe OyoeT YeTKHUM, €Ciu

BBIIIOJIHEHO COOTHOIIIeHue —+ — = —. YKa?ICI/ITe, HaA KaKOM HauMEHbIIIEeM
d dy f

pPacCTOAHUU OT JIMH3bI MOXHO IIOMECTHUTDH JIaMHO‘-IKy, "IT06I:>I ee I/I306paH€eHI/Ie Ha

sKpane 66110 YeTKuM. OTBET BBIPAa3uTe B CAHTHMETPAX.

OTser: |

© MHOO, 2010 r.




Maremaruxa. 11 knacc. Bapuant Ne 7 5

. . 36
Haiigure naumenbiiee 3Hauenwe (QyHEmu f(x)=2sinx ——x+5Ha OTpesKe
b

3akas Ha 460 meraseil mepBbIi pabouwil BBIMONHSAET HA 3 4yaca ObIcTpee, 4eMm
Bropoii. CKOIbKO jaeTaneil B 4ac JejaeT BTOPOM pabouuil, eciii H3BECTHO, YTO
IepBBIN 3a Yac Aenaer Ha 3 geranu 60Jbiie?

OtBer:

YacTs 2

Has 3anucu pewenuii u omeemos na 3adanus CI — C6 ucnoawvsyiime 61ank
omeemog Ne2. 3anuwume chavaia HOMep 6bINOIHAEMO20 3G0AHUA, A 3amem
no/IHOe 000CHOBAHHOE peuleHue U omeem.

H
[

Jcosy 6x—x>—8 =0,

\/sinx\/2—y—y2 =0.

C B xy6e ABCDA;BC1D; Bce pebpa pasusl 1. Haiinure paccroauue or Ttouku C

Permmute cucreMy ypaBHEHUH

1o npamoit BD;.
C Pemure HepaBeHCTBO 7-R=30L log,(6x - =721
C Haiimure pauHy oTpeska oOIel KacaTeabHOM K IBYM OKPY:KHOCTSM,

3AKJIIOUEHHOTO MEKAy TOUYKAMH KACAHUS, €CIH PaJuyChl OKPYKHOCTEH pPABHBI
23 u 7, a paccTosTHEE MEXKIY IIEHTPAMH OKPYKHOCTEeH paBHO 34.

C Haiinure Bce 3HaueHWA @, IPH KAKIOM M3 KOTOPHIX MHOKECTBOM pELIEHUN
HEepaBeHCTBa v/ 5 —x +|x + a| < 3 ABIgeTCA OTPE3OK.
C Haiinure HECOKpaTHMyIO TPO6OH £ TaKy1o, 4TO
q
2000

—
p _ 1234567 888...87654321

q 12345678999...987654321
1999
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Paiion

JAumarmocTruaeckasa padora
no MATEMATHRE

17 derpana 2010 roga

11 kmacc

BapmuanT Ne8

Topon (HacemeHHBIN IIyHKT)

IIxomna

Knace

damunnsa
Nma

OTt4yecTBO

© MHOO, 2010 r.

Maremaruxa. 11 knace. Bapuaunt Ne 8 2

Yacrs 1

Omeemom Ha 3adanus Bl - B12 0o.scHO 6bimb yesroe 4uci0 uau KOHeYHas
decamuuHnas 0poob. EOunuyvt usmepenuii nucamv He HY#ICHO.

B mauke 250 naucroB Gymaru opmara A4. 3a Hepmemo B oduce pacxomyercs
900 nucroB. Kakoe HamMeHsbIllee KOJIUYECTBO MadeK OyMaru HYKHO KyIOUTb B
oduc Ha 8 HeneIn?

Ortser: |

Ha pucyuke KupHBIMH TOYKAMHU ITOKA3aHA I[€HA OJI0BA HA MOMEHT 3aKPBITHSI
OUpIKEeBBIX TOPTOB BO Bce paboume gum ¢ 12 mo 28 Hosbpa 2007 roxma. Ilo
TOPU30HTANIN YKA3BIBAIOTCA YKCIA MeCAId, II0 BEPTUKAIN — IleHa TOHHBI 0JI0Ba
B mosmapax CIIA. {ast HarasgHOCTH KUPHBIE TOYKM HA PUCYHKE COEIUHEHBI
auaued. Onpenenure MO PHUCYHKY HAWOOJBIIYI0 I€Hy OJIOBA HA MOMEHT
3aKPBITHUA TOPTOB B yKazaHHbIN nepuof (B goanapax CIIA 3a Toumy).

17800

17600

17400
17200 .

17000
16300 / \

16600

16400 \ ;
16200 \ /

16000

15800

15600

Haiinure Kopenb ypaBHeHu: log % (2-3x)=-5.

B rpeyronsaurke ABC yroa C pasen 90°, AC = 3, BC = +/91. Haiigure cos 4.

OtBerT:

OtBerT:

OtBerT:

© MHOO, 2010 r.




Maremaruxa. 11 knacc. Bapuant Ne 8 3

CrpourenbHoii pupme HyskHO mprobpectu 60 KyGOMETPOB CTPOUTEIBLHOIO Opyca
y ONHOTO M3 TpexX IOCTABIIMKOB. KakoBa HaumMeHbINAs CTOMMOCTb TAKOH

MOKYIIKH C AOCTaBKOM (B py6masx)? Ilewbr u ycioBHs AOCTABKM IMPHUBEIEHBI B

Tabauie.
ITocraBmuk Hena 6pyca3l Crommocrs JlomonuuTeNbHbBIE YCIOBHUA
(py6.3a 1m°) | mocraBku (pyo.) y
A 3600 10600
IIpu 3akase Ha cymmy Gosbiie 150
B 4500 8600 000 py6. nocTaBka 6eCUIATHO
B 3700 8600 IIpu 3akase Ha cymmy 6ombiie 200
000 py6. mocraBka 6eCIIaTHO
Orteer: |

Haiinure momans Tpamnenun, n300paKeHHON Ha TPAIEIUH.
¥

8

[P RO,

Orteer: | ‘

—5-J11

Haiigure 3HaueHre BHIPAYKEHUA: 7Jﬁ+7 -7

Orteer: |

© MHOO, 2010 .

Maremaruxa. 11 knace. Bapuaunt Ne 8 4

Ha pucynke usobpasken rpadui nponsBogHoM (yHKINH f(X), OIpeaeneHHON HA
uaTepBase (-6; 5). Hadimure KoimmuecTBO TOYEK, B KOTOPBIX KacarTelbHAs K

rpadury ynrnmu y=f(x) napamrenbHa IPAMOH y = —x + 1 wIu coBIamaer c

HeI.
\ AN
/T RN
\VARREENET
6 \ R
0 / x
TN )4
y=f(x)
Orser: |

Bo cKombKO pas yBeIWUMTCS ILIOMIAAL GOKOBOM IIOBEPXHOCTH KOHYCA, €CJIH ero
06pasyoIyI0 YBeJIUIuTh B 3 pasa?

OTBerT:

Hdnsi momxyueHus Ha SKpaHe YBEIMYEHHOTO W300PAKEHHUS JIAMIIOYKH B
mabopaTopuM WMCIOIb3yeTcsa cobupamwlnas JWH3a C TIJIaBHBIM  (POKYCHBIM

paccroguueM [ = 45cm. Paccroamme d; oT NHHSBI [0 JIAMIOYKH MOMKET
n3MeHAThCA B Ipefenax oT 50 xo 70 cM, a paccrogHue d, OT JTUH3BI I0 SKpaHa —
B mpezgenax or 200 mo 270 cm. Mzob6pasenue Ha sKpaHe OyoeT YeTKHUM, eCiu

BBIIIOJIHEHO COOTHOIIIeHue — + — = —. yRa)KI/ITe, HaAQ KaKOM HaHnMEHbIIIEM
d dy f

pPacCToOAHUU OT JIMH3bI MOXHO IIOMECTHUTDH JIaMHO‘-IKy, "IT06I:>I ee I/I306paﬁceHHe Ha

sKpane 66110 YeTkuM. OTBET BHIPAa3uTe B CAHTHMETPAX.

OTser: |

© MHOO, 2010 r.




Maremaruxa. 11 knacc. Bapuant Ne 8 5

Haiinure mawMenbiiiee 3Hauenwe QYHKIHE [(x) = Ssinx+ Ex +3Ha oTpeske
T
[_5_”; 0}
6

OTtBer:

3akas Ha 140 geraseil mepBhId paboumii BBHIMTONHSAET HA 4 yaca ObicTpee, dyeM
Bropoii. CKOIbKO JeTasiedl B yac Jesaer nepBblil pabounii, eciii H3BECTHO, YTO OH
3a yac fenaer Ha 4 neranu 6oablie?

OtBer:

YacTs 2

Has 3anucu pewenuii u omeemos na 3adanus CI — C6 ucnoawvsyiime 61ank
omeemog Ne2. 3anuwume chavaia HOMep 6bINOIHAEMO20 3G0AHUA, A 3amem
no/IHOe 000CHOBAHHOE peuleHue U omeem.

2cos2x +3sinx =1,

Pemmre cucremy ypaBHeHHH {5 J15
y“cosx +ycosx + > =0.

B ry6e ABCD A;B,;C,D, Bce pebpa pasus! 1. Haiinure paccrosuue ot touku C mo
npamon AD;.
C3 | Pemnte HEpaBeHCTBO 5721 log,(4x — x2-2)>1.

C4 | Haiigure pmauay oTpeska o0mieir KacaTrenbHONM K JIBYM OKPY#KHOCTSM,
3aKII0YEHHOT0 MEKAY TOYKaMH KacaHWsd, eClid Pagnychl OKDPY;KHOCTEH DPaBHBI
31 u 17, a paccrodaHme MeKIY IeHTPaMHu OKpPY:KHOCTEMH paBHO 0.

C5 | Haiizure Bce 3HaueHUd @, HTPU KaKAOM U3 KOTOPBHIX MHOKECTBOM PpEIIEHUH
HEepaBeHCTBa +/3 —x + |x — a |< 2 ABIIgeTCA OTPE3OK.

C6 | I'pynmy mKOIbHUKOB HY:KHO II€PEBE3TH W3 JIETHErO Jiareps OMHUM Hu3 IBYX
cIr0co00B: 60 AByMsi aBTOOycamu Thma A 3a HECKOJBKO PercoB, aub0 Tpems
aBTobycamMu Tuma B 3a HECKOIBKO PeicoB, IPUYEM B STOM CJIydae YHCIIO PEHCOB
Kamoro aproOyca Ttuma B Oymer Ha OOUH MEHbBINE, YeM PEeHCOB KaKIoro
aBrobyca Tuna A. B kammom m3 ciydaeB aBTOOYCHI 3AIIOJHSIOTCSA IIOJHOCTBIO.
Kakoe wmakcuMaibHOE KOJMYECTBO IIKOJILHUKOB MOKHO II€PEBE3TH  IIpH
YKa3aHHBIX YCIOBUSIX, €CIU B aBTo0yC Tuma B BxoauT Ha 7 4eJI0BEeK MeHBIIe, 4eM
B aBToOVC THma A?

© MHOO, 2010 .




JImarnocTudeckasi padora nmo ajareope 11 kiacca,
17 ¢espans 2010 roxa

OTBeThI K 3a12a4aM YacTu B

Bapuanrt 1
B1 B2 B3 B4 BS B6
28 3 129
32 1040 9
B7 B8 B9 B10 B11 B12
4 1,25 5 6 -1 60
Bapuanr 2
B1 B2 B3 B4 BS B6
15 11 -6 20 1345 9
B7 B8 B9 B10 B11 B12
6 -0,25 3 7 -1 48
Bapuanr 3
B1 B2 B3 B4 BS B6
8 4 7 24 690 7
B7 B8 B9 B10 B11 B12
4 -0,25 375 5 -1 44




Bapuant 4

B1 B2 B3 B4 B5 B6
8 4 / 24 690 7
B7 B8 B9 B10 B11 B12
6 0,75 190 11 -1 32
Bapuant 5
B1 B2 B3 B4 B5 B6
9 5 -25 0,5 162300 9
B7 B8 B9 B10 B11 B12
36 4 4 36 -26,5 11
Bapuanr 6
B1 B2 B3 B4 B5 B6
32 10 -12 0,4 154700 15
B7 B8 B9 B10 B11 B12
8 6 2,25 24 4 10
Bapuanr 7/
B1 B2 B3 B4 BS B6
8 16000 -30 0,2 184900 25
B7 B8 B9 B10 B11 B12
256 4 4 40 5 20




Bapuant 8

B1 B2 B3 B4 BS B6
29 17400 -10 0,3 222000 16
B7 B8 B9 B10 B11 B12
49 2 3 54 -29,5 14




Maremaruxa. 11 knace. Bapuanr Ne 1, 3, 5, 7 1

Kpurepuu oneHHBaHUA 3aJaHUl ¢ Pa3BEPHYTHIM OTBETOM

p . JCOSy 6x—x°—8 =0,
eIIINTe CUCTEMY YPaBHEHUHN
\/Sinx«/Z—y—yz =0

W3 mepaBencrsa 6x -x?+820 nonydaeM: 2 < x < 4.

Pewenue.

4, to sinx < 0; ectm x=2, TO Sinx > 0. U3
BTOPOTO YPaBHEHHUA ITOJIydaeM: 2 — ) — y2 =0,otkynay = 2wunuy = 1.

1 cayuaii. Ilyete x = 2 i x = 4. Ecou x =
Ecmuy = -2, rocosy < 0. Eciuy=1, To cosy > 0. 3Hauut, x =2,y = 1.

2 cnyuaii. Ilycrs Temeps 2 < x < 4. Torma 6x —x?-8> 0, 1 T03TOMY M3 IIepPBOTO ypaBHEHUS
noxydaeM: cosy = 0.

YureMm, 4To 2 -y — y2 >0. Torna —2 < y < 1. I3 Bcex pemieHuii ypaBHeHud C0Sy = 0 saToMy

T
YCIIOBHIO YIOBIETBOPSET TOIBKO ) = 5 IIpu stom 2 -y — y2 > 0 1, ©3 BTOPOTO ypaBHEHUS

moiyyaem: Sinx=0. W3 Bcex pelieHwii 9TOr0 ypaBHEHWs WHTEpBalLy 2 <x <4

MPUHAMIEHKHUT TOIBKO X = 7. SHAYUT X =7,y = 7
T

Omeem: (2;1), (n; —Ej

Copep:xanune KpaTepus Bawabr

O60CcHOBaHHO NOIyY€eH PABUAIbHBIA OTBET 2

Ilonmyuen oTBer, BO3MOKHO, HEBEPHBIHM, HO TOJIBKO W3-38 BBIUMCIUTEIbLHOMN 1
OINOKHU

Perrenne ne COOTBETCTBYET HA OJJHOMY U3 KPUTEPUEB, IIEPEUYHUCICHHBIX BbIIIE 0

B xy6e ABCDA;B;CD; Bce pebpa pasus! 1. Haiinure paccroauue ot touku C
no npamoit BD;.

Peweriue.
IIpoBemem otpesox CD; u omycrum nepneHaurynap CH Ha D, Ci
BD;y. Uckomoe paccrosnme paBHO BbicoTe CH NPAMOYTOTBHOTO 4, ::‘\ B
TpeyronbHuKa BC Dy ¢ nmpambM yraom C: : \‘ h X
cpoCDi-BC N2 _ 6 AN
BD; V3 3 DN _Jc
Omeem L gl - '

© MHOO, 2010 .

Maremaruxa. 11 knace. Bapuanr Ne 1, 3, 5, 7 2

Copep:xanue Kpurepus Bamnsr

O60CHOBAHHO MOIyY€eH MPABUILHBIA OTBET 2

Crroco6 HaxXOXIeHUsA HCKOMOTO PACCTOSHUSA BEPEH, HO MTOJyYeH HeBEPHbIH OTBET 1
WM pellleHre He 3aKOHYEHO

Pemrenve He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEYUCIEHHBIX BHIIIE 0

Pemmre epasencrso 7~ 3 - log,(6x —x2 —7) > L,
Pewenue.
Takkax 0<7 ¥ 3 <1u Iogz(6x —x%- 7) = Iogz(z - (x- 3)2) <1
[epexouM K CHCTEME
m%@—@—aﬂ=
7 -3

=1

Ilomyuaem: x = 3
Omeem: x = 3.

Conep:xanmne Kpurepus Banabr

O60CcHOBaHHO NIOIy4€eH PABUIbHBIA OTBET 3
—x-3|

He cmenana omenrxa 7
MHoxkuTenei. OTBeT BepHBIH

Ilony4en BepHBIH OTBET PABHOCHIBHBIME IPEOOPA30BAHUAMHU WK C IIOMOIIBIO
OIIEHOK, HO He [JOKA3aHO OTCYTCTBHE APYTux pelneHuidl. Vnu npu BepHOMXOIE 1
pellleHusa OTBeT HeBEPHBIH, MM OTCYTCTBYET 34 CUeT BHIUHUCIUTEIHHOM OIINOKH

> 0unu He PaccCMOTpPeH CIy4dad OTpPHUIATeIbHBIX 2

Pemenme He cOOTBETCTBYET HU ONHOMY U3 KPUTEPUEB, IIE€PEUNCIEHHBIX BBIIIIE 0

Haiimure pauHy oTpeska oOINeld KacaTelbHOM K IBYM OKPYKHOCTAM,
BAK/IIOYEHHOTO MEKIYy TOYKAMH KaCaHWsd, eCIM PajiuyChbl OKPY:KHOCTEH PAaBHBI
23 1 7, a paccToOAHHE MEXKIY IIEHTPaMH OKPYKHOCTEH paBHO 34.

Pewenue.
ITycrs nentps! okpysxHocTeir 01 u Og, a Touku kacanua A u B. IIpoBenem depes Touky B

mpaMyio, napamnensHyio 010,. Toury mepecedenus stoi npamoit ¢ O1A obosHaunm K.
Tpeyronsauk KAB nipsaMOyTroIbHBIH.
BosmoskHBI ABa ciiydas pacmoIo:KeHus OKPYKHOCTEH U 00IIel KacaTenbHOH.

© MHOO, 2010 r.




Maremaruxa. 11 knace. Bapuanr Ne 1, 3, 5, 7 3

\K -

Puc. 1 Puc. 2

1. Orpy:xHOCTH JIeKAT 10 OAHY CTOPOHY OT KacaTeJIbHOH (PHUCYHOK 1).

2. OKpy:KHOCTH JIEIKAT [0 Pa3HbIe CTOPOHBI OT KacaTeJbHOH (PHUCYHOK 2).

O6o3HauuM paguychl OKPY:KHOCTEH R U r, pacCTOsIHHE MEKIY IIEHTPaMu OKPYKHOCTEH /.
B nepsom ciayuae AK = R - r, Bo BTopoMm ciaydae AK = R + r.

W3 npsamoyronsHoro Tpeyroabanka KAB Haxoqum:

B mepBoM ciaydae AB = \/l2 -(R- r)2 = \/342 -16% = 30,

BO BTOpOM cirydae AB = \/l2 - R+ r)2 = \/342 ~-30% = 16.
Omeem: 30 unu 16.

Conep:xanune KpaTepus Banabr

Paccmorpensr Bce BO3MOKHBIE TeOMETPHUYECKHE KOH(DUTYPAIMH H IOILy4eH 3
TIPaBUJIbHBIN OTBET
Paccemorpena xots 661 0jHa BO3MOKHAST KOH(PUTYPALIHA, JI1 KOTOPOH IOIYyIEHO 9
paBUJIbHOE 3HAYEHNE HCKOMOM BEJIHUMHBI

Paccmorpena xots 6bI ofHA BO3MOKHAS TeOMeTPHYECKAs KOH(MUTYpPAIUd, AT
KOTOpPO# IIONy4eHO 3HA4YeHWe MCKOMOM BENWYWHBI, HeIpaBWiIbHOe u3-3a| 1
apuMeTHIEeCKON OIINOKH

Perenne we COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IIEPEUYHUCIECHHBIX BbIIIIE 0

Haiinure Bce 3HaueHWA @, IPH KAKIOM M3 KOTOPBIX MHOKECTBOM pELICHUU
HepaBeHCTBA v5 —x + |x + a| < 3ABIgeTCa OTPE30K.

Pewenue.

Ilepenuinem HEpaBeHCTBO B BUfie /5 —x < 3 — |x + a|, ¥ HApUCYeM 3CKU3BI IPAUKOB JIEBOH
U IIpaBOl YacTell HepaBeHCTBaA.

YA
— 1=\"§ 3 9
=) == =
~_]¢ A a\ 3 a=—8
a=4 / N
LA H X
L -
4 0 | 2[9 A s |
; n ;
| |

Paccmarpusas B3auMHOE PACIIONIOKEHUe IPAUKOB IIPH PA3HBIX @, IOIyYaeM:

© MHOO, 2010 .

Maremaruxa. 11 knace. Bapuanr Ne 1, 3, 5, 7 4

—8<a£—%p1m/1—2<a<4.

e

Conep:xanmne Kpurepus Bawabr

O60CHOBAaHHO IIOIy4YeH BEPHBIH OTBET 4

JIu6o mosyyeH BepHBIH OTBET, HO IPH €ro 000CHOBAHHWY AOIYIIEHbI OIINOKH,
160 060CHOBAHHO TOJIYYEH OTBET, OTIIMYHBIA OT BEPHOTO TOJBKO M3-3a MOTepH| 3
WJIU IPHOOPETEHHs OHOTO M3 3HAYEHHUH IMapaMeTrpa

ITony4uen orBet: —8<a <4 (BO3MOKHO BRJIIOYEHHE KOHI[OB).

B pemrenun mpezpcraBieHa MpaBWIbHAS TpaduyecKkas WHTEPIpeTanus WIN 2
COOTBETCTBYIOIIYE €l PABHOCIIbHBIE IPe00pa30oBaHus

OTBer, BO3MOKHO, OTCYTCTBYET WM HEBEPEH, HO B PELIEHHHU C IIOMOIIBIO
BEPHOTO pAaCCYXAEHWd HaHfeHbl IIPOMEKYTKH, COJep:Kallue IIPaBUIbHBIE 1
3HAYEHHs apaMerpa

Bce cutyanum, oTIMYHBIE OT OIIUCAHHBIX BBIIIIE 0

Haiigure HEcoOKpaTuMyio 1po6b £ TaKyIo, 4TO
q

2000
—
p _ 1234567 888...87654321

q 12345678999...987654321
1999

Pewenue.
2007

——
Pacemorpum uwmcno ¢ = 11...1 u cimoxuM «B cTonOuK» uyncaa: a, 10q, 102a, .y 10°q — TIOJIYYHM
YUCIUTENh UCXOMHOM npobu m; a ckiaagbiBad ducia: a,10a, 102a, . 107a, 108 - IOy IUM

3HaMeHaTenb — 1, Taem=ap,n=aq (p =11 111 111, ¢ = 111 111 111) u umcnaa p,q—
B3aWMHO IIPOCTBIE.

11111111
Omeem: —————.
111111111
Conep:xanue KpuTepus Bamsx
O60CHOBAHHO MOIyY€eH MPABUILHBIA OTBET
OTBeT BEpHBIH, HO He J0KA3aHO, YTO MOJIyUYeHHAs APo6b HECOKpaTHMa 3
MeTOI[ penienusa HpaBHJIbeIfI, HO OTBET HEeBepeH u3-3a BBIUHUCIUTEIHHOMN 2

OIINOKN

Pemenve pgamo s gpobu ¢ MEHBIIMM YHCIOM 8 B uwciauTene u 9 B
3HAMEHATeNe W CIEeNaH BEpPHbBIM, HO HEOOOCHOBAHHBLIA BBIBOJ OTHOCHTEIBHO 1
JAHHOM apobu

Pemenme He cOOTBETCTBYET HU ONHOMY U3 KPHUTEPUEB, IIE€PEUNCICHHBIX BBIIIIE 0
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Maremaruxa. 11 knace. Bapuanr Ne 2, 4, 6, 8 1

Kpurepuu oneHHBaHUA 3aJaHUl ¢ Pa3BEPHYTHIM OTBETOM

2c0s 2x +3sinx = 1,

Pemwure cucrem aBHEHUH J15
yyP yZCOSx+yCOSx+T =0.

Peweriue.

W3 mepBoro ypaBHeHHsA moIydaem: 2— 4sinx + 3sinx = 1 orkyma 4sin®x — 3sinx—1=0.
. . 1

3Hauur, Sinx = 1 mim Sinx = T

Ecau cosx =0, To BTOpoe ypaBHeHue He umeer pemenuit. Ilpu cosx # 0 paccmoTpum

BTOpPOE ypaBHEHHWE KaK KBagpaTHOE OTHOCUTEIBLHO ). JIMCKpUMHHAHT paBeH

cosx — 2415 cos x = cos x(cosx—2+/15). Urobsl ypaBHEHHWE WMEJIO IeHCTBUTEIbHBIE

pellleHus, Hy:KHO, 4TOObI TMCKPUMHUHAHT OBbLI HEOTPHIATeleH. Boipasmenue cosx — 2+/15
OTPHUIIATEILHO IIPU BCEX BO3MOKHBIX X, 3HAYUT, COSx < 0.

. . . 1
CJIe,I[OBaTeJIBHO, Ciiydyan sinx=1 HEBO3MOJKEH, a u3 SInx = —Z HaXO0aHuM:

xX=r+ arcsin% +2nk, ke Z.

IIpu sTom cosx = —?. Bropoe ypaBHeHHE IpuHUMAET BUL: — \/1_5 y2 - \/1_5 Y+ \/22L_5 =0
, OTKyza: y2+y—2 =0. 3uauur,y = lumu y = -2.
Omeem: (7:+ arcsin% + 2nk; —Zj; (77:+ arcsin% + 2nk; 1), keZ.

Copep:xanue Kpurepus Banxs:
O60CHOBAHHO IIOJIyYeH IPABIIBHBIA OTBET 2

Ilonyuyen oTBeT, BO3MOIKHO, HEBEPHBINA, HO TOJBKO H3-38 BBIYHUCIUTEIBHOMN 1
OIIUOKU

Pemienue He cOOTBETCTBYET HU OMHOMY U3 KPUTEPUEB, IIEPEIUCIEHHBIX BbIIIIE 0

B xy6e ABCD 4,B,C,D; Bce pebpa pasubl 1. Haiimure paccroanue ot Touku C 1o
npamMou 4D;.

Pewenue.
IIpoBenem orpesku CD; u AC. Hckomoe paccTrogHHe PaBHO Di G
nnuae nepnennukynapa CH, mposeneHHOTO K mpamod AD;. 4, '
ITOT TNEPHeHAUKYIADP ABIAAETCA MEIUAHOM PABHOCTOPOHHETrO
TpeyromsaEKa AC D] CO CTOPOHOH /2 . H:
CH=+/2 - g = ﬁ. '

-
2 A

"l
L
LI
Wy oz
ra
0

Omeem: ? B
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Maremaruxa. 11 knace. Bapuanr Ne 2, 4, 6, 8 2
Coaep:kanue KpaTepHs Bamnsr
O60CHOBAHHO MOIyY€eH MPABUILHBIA OTBET 2

Crroco6 HaxXOXIeHUsA HCKOMOTO PACCTOSHUSA BEPEH, HO MTOJyYeH HeBEPHbIH OTBET 1
WM pellleHre He 3aKOHYEHO

Pemrenve He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEYUCIEHHBIX BHIIIE 0

Pemure Hepasencrso 5 * 2 - log,(4x - x2-2)>1
Pewenue.
Tax kax 0 < 5 %2 < 1mlog,(4x — x% — 2) = log,(2 — (x - 2)?) < 1,

|ng(4x —x2- 2) =1

TIPUXOIUM K CHCTeMe ITonyuaem: x = 2.

5h2_q,

Omeem: x = 2.

Coaep:kanue KpuTepus Banabl

O60CcHOBaHHO NOIy4Y€eH NPABUIbHBIA OTBET 3

He cpmemana omenka 525 0unu me paccMOTpeH ciaydayl OTpUIIATeIbHbBIX 9
vuoxuTenei. OTBeT BepHbIH

Ilony4en BepHBIN OTBET PABHOCHIBHBIME IIPEOOPA30BAHUAMHU WK C IIOMOIIIBIO
OIIEHOK, HO He J0Ka3aHO OTCYyTCTBHe ApYyrux pemreHuii. Mau mpu BepHOM X07€ 1
pelileHns 0TBET HEeBEPHBIH, WM OTCYTCTBYET 3a CUET BHIUMCIUTEILHOM OIIHOKHI

Pemenre He cOOTBETCTBYET HU OLHOMY W3 KPHUTEPUEB, II€PEINCIEHHBIX BBIIIIEe 0

Haiimure pauHy oTpeska oOINeld KacaTelbHOM K IBYM OKPY/KHOCTSAM,
3aKIIOYEHHOT0 MEKIYy TOUYKAMU KACAHWIA, eCIH PAIUyChl OKPY:KHOCTEH PABHBI
31 u 17, a paccToaHue MEXIY IIEHTPAMHU OKPY:KHOCTElH paBHO 0.

Pewenue.

IIycrs nentps! okpy:xuOCTeH O 1 O 9, a Touku Kacanua A u B. IIposenem uepes Touky B

mpaMyio, napamaenbayio O104. Toury mepecedenns sroir npamoi ¢ O1A obosuaumm K.
Tpeyronsuuk KAB npsMOyroJbHBIH.
BosmoskHBI ABa ciiydas pacHoIoKeHus OKPYKHOCTEH U 00Ieli KacaTenbHON.
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Maremaruxa. 11 knace. Bapuanr Ne 2, 4, 6, 8 3

\k :

0:

Puec. 1 Puc. 2

1. Orpy:xHOCTH JIeKAT 10 OMHY CTOPOHY OT KacaTeJIbHOH (PUCYHOK 1).

2. OKpyKHOCTH JIEIKAT [0 Pa3HbIe CTOPOHBI OT KacaTeJbHOH (PHUCYHOK 2).

O6o3HauuM paguychl OKPY:KHOCTEH R ¥ I, pacCTOSHHUSA MEKIy IIeHTPAME OKpY:KHOCTeH /.
B nepsom ciayuae AK = R - r, Bo BTopoMm ciaydae AK = R + r.

W3 npsamoyronsHoro Tpeyroabanka KAB Haxoqum:

B mepBoM ciy4ae AB = \/l2 ~(R-r)? = \/502 14?2 = 48,

BO BTOpOM ciydae AB = \/ 2_ (R+ r)2 = \/ 502 — 482 = 14.
Omeem: 48 unu 14.

Conep:xanmne KpaTepus Banabr

Paccmorpensr Bce BO3MOKHBIE TeOMETPHYECKHE KOH(DUTYPAIMH M IIOILy4eH 3
TIPaBUJIbHBIN OTBET

Paccemorpena xotst 661 0fHa BO3MOMKHAS KOH(PUTYPALHSA, IJI1 KOTOPOH IOIYyIEeHO 9
MPABWIBHOE 3HAYEHHE MCKOMOM BEIHUMHBI

Paccmorpena xoTsi 651 OZJHA BO3MOKHAA TeOMETPHUYECKAS KOH(PUIYPAIUs, IS
KOTOPO#M TIOJy4eHO B3HAYEHHWE WCKOMOM BEJIWYMHBI, HEMpaBWIbHOE wH3-3a] 1
apudMeTHIEeCKON OMHOKU

Perrenne we COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IIEPEUYHUCIECHHBIX BbIIIE 0

Haiigure Bce 3HaueHUA @, OMpU KaKAOM H3 KOTOPHIX MHOKECTBOM pELIEHUU
HEepaBeHCTBA /3 — X + |x — a |< 2 ABJIgeTCA OTPE3OK.

Pewenue.

Ilepenuinem HEpaBEeHCTBO B Bue /3 —x <2 —|x — a|, ¥ HAPUCYEM 3CKHU3bI TPA]PUKOB JI€BOKH
U IIpaBOl YacTell HepaBeHCTBA.

© MHOO, 2010 .

Maremaruxa. 11 knace. Bapuanr Ne 2, 4, 6, 8 4
VA
'-...__!_i 3—x
-.._-- 2
5
a— =
L 4
a=-1 a=>5
—1 0 X
1 2 5
4

PaccmarpuBas B3auMHOE pacroyioxenne rpadMKoB IIPH PA3HBIX @, moaydaeMm: -1 < a < 1
umm 1,25<a<5.

omen 3.2

O60CHOBAHHO IOJIy4YeH BEPHBIN OTBET 4

Coaepskanue KpuTepus Bamnsr

JIn6o mosy4ueH BepHBIA OTBET, HO MPU €ro 000CHOBAHUM OIYIIEHBI OIIUOKHU,
160 060CHOBAHHO IIOJYyYEH OTBET, OTJIMYHBIH OT BEPHOTO TOJIBKO M3-3a IIOTEPH 3
I IPUOOpPEeTeHrs OHOTO M3 3HAYEHHH Iapamerpa

Ilonyuen orBer: -1 < @ < 5 (B0O3MOXKHO BKJIIOYE€HNE KOHIIOB).

B pemtenun mpeacraBieHa mpaBuiIbHAdA Tpadudeckas HHTEPIpeTarud HIN 2
COOTBETCTBYIOII[HE el PABHOCHIbHBIE Pe00pa30BaHMUs

OTBeT, BO3MO¥HO, OTCYTCTBYEeT HJ/JIHM HEBEpeH, HO B pelnieHuru C IIOMOIIIbIO

BEPHOI'O paccy:KIeHUs HalfeHbl IIPOMEKYTKH, CcOAepiKallye IIpaBUILHbIE 1
3HaYeHHsd napamerpa

Bce CUTyaluu, OTJIMYHbIE OT OIIMCAHHBIX BbIIIIE 0

I'pynmy mikonpHUKOB Hy:KHO IIepEBEe3TH W3 JIEeTHEro Jjareps OGHHM U3 [BYX
crroco00B: b0 AByMs aBTOOycamu Tuma A 3a HECKOJBKO PeHcoB, aub0 Tpems
aBTo0ycaMu THIa B 3a HECKOJBKO PEHCOB, IPUUEM B 9TOM CIydae YUCIO PEHCOB
Kakmoro aprobOyca tuma B Oymer Ha OOUH MEHbBINE, YeM PEeHCOB KaiKIoro
aBrobyca Tuma A. B kammom m3 ciydaeB aBTOOYCHI 3AIIOJHSIOTCA IIOJHOCTBIO.
Kakoe wmakcuManbHOE KOJIHYECTBO MIKOJIBHUKOB MOKHO II€PEBE3TH  IIpH
YKa3aHHBIX YCIOBHUIX, €CIU B aBTo0yC Turna B BxoauT Ha 7 4eJI0BEeK MEeHbIIe, 4eM
B aBToOVC THma A?

Pewenue.
Tun A: 2 aBTobyca n — PerCcoB KaKIbIH
Tun B: 3 aBro6yca  n — 1 — peiic
3(n-1m =2nm + 7)
3mn -3m = 2nm + l4n

m + 7 —Jes0BeK B aBTOOyCE
m — 4eloBeK
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Maremaruxa. 11 knace. Bapuanr Ne 2, 4, 6, 8

mn —3m = 14n

m(n-3) = 14n
14n  14(n-3)+42 .
= = =14+ , CIIeIOBATEILHO HAI0 HAWTU JeTuTenn 42.
n—3 n—3 n—3

n-3=1;2;3;6;7; 14; 21, 42.

Ecnmu n - 3 = 1,70 monyuaem n = 4, m = 56, a Bcero mkoabHUKOB 504.
= 5, m = 35, To mKoaBHUKOB 420;

= 6, m = 28, To MKOABHUKOB 420;

=9, m = 21, To mMKOABHUKOB 504;

10, m = 20, To mrkoabHUKOB 540;

17, m = 17, To mkoabHUKOB 816;

45, m = 15, To mroapurKoB 1980.

Omeem: 1980.

S IS S

Copep:xanue KpaTepus Bamabr

O60CcHOBaHHO NOIyY€eH PABUIbHBIN OTBET 4

OTBeT, BO3MOKHO, HeBEPHBIA H3-32 ApPU(IMETHIECKON OIMMOKH, HO MPABHIBHO 3
obosHaueHa ujes mepedopa, OCHOBAHHAS HA CBOMCTBAX JMIEIUMOCTH

OrBer, BO3MOJKHO, HEBEPEH, OIHAKO €CTh IIOMBITKA IIPOBECTH Iepebop ¢

i 2
HCIOIb30BAHUEM AHAIUTHIECKUX COOOpaKEHIH
Pemenns uimyresa npambivm nepe6opom 6e3 obocHoBaHui 1 orpanudenuii. Orser 1
BEPHBII
Pemtenve He COOTBETCTBYeT HU OJHOMY U3 KPUTEPHEB, IEPEUHCAEHHBIX BBIIIIE. 0
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