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Yacrs 1

Omeemom Ha 3adanuss Bl - B12 0osasrcHo 6bimb yenoe 4uUcC10 Ui KOHeYHaAs
decsamuunas 0po6sb. EOunuysvl usmepernuii nucams He Hy#CHO.

AHs Kynmuia MecSIYHBIA Ipoe3gHOM Owier Ha aBTOOyC. 3a Mecsll OHA cueiaia
41 moeanxy. Cronpko pyOieil OHa COKOHOMWIIA, €CIH IIPOE3THOH OUIET CTOUT
600 py6utert, a pasosas moesaka 20 py6ieii?

OTser: |

Ha pucynke xupHbBIMH TOYKAMM I[IOKa3aHa IeHA He(TH HA MOMEHT 3aKpPBITUA
OUpIKEeBBIX TOPrOB BO Bce paboume gum ¢ 4 mo 19 ampens 2002 roma. Ilo
TOPU30HTAIN YKA3hIBAIOTCA YHCIa MECAIa, 10 BEPTUKAIN — ILieHa 6appens HedTH
B momnapax CIIA. J[ns HArISgHOCTH JKMpPHBIE TOYKHA HA PHCYHKE COEIUHEHBI
nuauei. Oupenenure M0 PUCYHKY HAUOOJIBIILYIO [[eHY He(PTH Ha MOMEHT 3aKPbITHI
TOProB B yKaszaHHbIN nepuox (B goinapax CIIIA sa 6appess).
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Oteer: |

Haiinure Kopens ypaBHeHHT: ——— = —1.

x—1

OTser: |

B Tpeyronsauke ABC cropoust AB u BC pasusi, AC = 10, Beicora CH pasua 8.
Haiigure cunyc yraa ACB.

Orteer:
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s mepeBosku 6 T rpysa Ha 350 KM MOKHO BOCIIOJIb30BAThCS YCIYraMH OIHOM U3
TpeX TPAHCIOPTHBIX KOMIAHWU. Kammas KoOMOAHWA Mpenjaraer OJUH BHJ
aBromobOmieit. Crombko pybaeir Oymer crouTh Hauboslee MOEIIEBBIH BapUaHT
IIePeBO3KHU?

CroumocThb
R nepenogin || PYSONOTHOHOCTS
P (py06. 3a 10 k™)
A 80 1,6
B 140 2,8
B 180 3,6

Haiigure momans Tpamenun, H300paskeHHOM HA PUCYHKeE.
.\.I

Otser:

Orser:

1
Haiinure 3HaYeHNe BHIPAKEHU: (75 - g) -25,6.

OrsBer:

rpapuk yHKuEE y=f(x), OIpeIeNeHHOH Ha
unrepsaie (—5;8). Haligure yncio rouex munumyma ysrum f(x).
.“

VINIWA\N
/1Y

Ha pucynke wusobpaxen
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3] I V1w 5

o |

Otser: | ‘
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O0bem Kyba pasen 216. Haitmure momanb ero moBepXHOCTH.

OTger: |

OnepanuonHad OpubbUIH NPEAIPUATHI B KPATKOCPOYHOM IIEPUOJE BBIUUCIAETC

B11

B12

mo c¢opmyne: 7w(q)=qg(p-v)—f. Komnanua npogaér cBOWO MOPOAYKIUIO IO
nese p=400py6. 3a IMITYKy, IIEpEMEHHBIE 3aTpParhl Ha IIPOU3BOJCTBO OIHOM
eIUHUIEI MPOAYKIMH COCTABIA0T v =200 py6. 3a IITYKy, IIOCTOSHHBIE PACXOIbI
npexgupustusg  f= 500000 py6. B mecsan. Omnpemenure HAWUMEHBIINN MECIYHBIN

00B6M TpOM3BOZACTBA ¢ (IIT.), IPM KOTOPOM MPHOBLIb IPEANPHUATHA OyaeT He
menbire 300 000 py6. B mecsir.

Ortser: |
Haiimure wawvenbinee  3HaYeHWe  (QyHKIUH y=16¢gx — 16x — 4+ 7 Ha
T T
orpeske | ——; — |
P [ 4 4}
Ortser: |

IlepBasa Tpyba mpomyckaer Ha 2 JguTpa BOABI B MHUHYTY MEHbIIE, YeM BTOpAasd.
CKOIBKO JIUTPOB BOALI B MHUHYTY IIPOIyCKAeT mepBas TPyOa, ecau pesepByap
o0beMoM 288 TUTPOB OHA 3aIOJHIET Ha 2 MUHYTHI J0JIbIlIe, 4eM BTopas Tpyba?

Otser: |

YacTts 2

Haa 3anucu pewenuii u omeemos Ha 3adanus CI1 - C6 ucnoawv3yiime 61aHK
omeemoe Ne2. 3anuuwiume cHawaia Homep 6bINOAHAEMO20 3A0AHUS, G 3amem
no.iHoe 060CHOBAHHOE peuleHue u omeem.

yetgy =-9,

Pemnts cucrem aBHEHUI
Y P ytgx =-3.

B nmpaBunbHO# mectuyroasHoi mpusme ABCDEF A BCiDEF,, Bce pebpa KOTOpPOI

paBHBI 1, HaiinuTe paccroauue or Touku C 10 mpamoi FE;.
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Pemnre HepaBeHCTBO

10g3(x2 -x- 3) + 10g3(2x2 +x- 3) > log3(x2 - 2)2 +2+ log%4 .

Paccrosinme Mexay IeHTpaMu OKpYy:KHOCTeH pamumycoB 2 m 8 paBHO 15. Irmx
OKPY’KHOCTEH U UX 00IIed BHyTPeHHE! KacaTeIbHOM KACAeTCs TPeThS OKPY:KHOCTb.
Hauinure ee pagnyc.

HaiiTu Bce 3HaueHua mapaMerpa @, HPU KaJKJOM K3 KOTOPBIX Cpelu 3HAYECHHH
x> ~2x+a
dyurmun y = ————— €CTb POBHO OJHO L[eJI0€ THCIIO.
6+x

Harypanbpable umcma a, b, ¢ 00pasyioT BO3pACTAOIIYI apU(PMETHIECKYIO
IIPOrpeccHIo, puieM Bce OHHU Oosbine 500 u ABISIOTCI KBafparaMi HATYPAIbHBIX
gucen. Hafinure HauMeHblllee BOBMOKHOE, TIPY YKA3AHHBIX VCIOBUAX, 3HaYeHUe b.
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Yacrs 1

Omeemom nHa 3adanus Bl - B12 doasrcHO 6bimb yesioe HuUca0 uau KOHEYHAs
decsamuunas 0po6sb. EOunuysvl usmepernuii nucams He Hy#CHO.

B ropoze N :xuser 100000 :xureneit. Cpenu uux 15% nereit u mogpocTroB. Cpemxu
B3pocibix 30% He paboTaer (IIEHCHOHEPHI, CTYAEHTHI, [OMOXO3AMKA H T.IL.).
CromnbpKo B3poCIbIX paboraer?

OTser: |

Ha pucynke mokasaHo m3MeHeHHE TeMIIEPaTyphl BO3Ayxa Ha IMPOTSIKEHHH TPEX
cyrok. Ilo ropmsoHTanu ykasbiBaeTcs AaTa W BpeMs CYTOK, II0 BEPTHKAIA —
3HaueHHe TeMIeparypsl B rpaxycax Llenbcusa. Ompenennrte 1o pUCyHKY pasHOCTh
Meskay HanboIbIel U HanMeHblnei Temeparypamu Bosayxa 30 mas. Orser paiite
B rpaaycax llembcus.
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OtBer: |

Haiinure Kopeub ypaBHEHUS NoEvriairs

Otser: |
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B rpeyroasauke ABC yron C pasen 90°, CH — Bbicora, AB =49, cosA:g.
Haiinure AH.

Otser:

B rabaune manbsr Tapudnl Ha yeayrua Tpex dupm takcu. [Ipeamonaraercs moesnaka
nnurenbHocThI0 70 MunyT. HyskHO BRIOpaTh (pHpMy, B KOTOPOH 3aKa3 Oymer CTOMTh
nemresye Beero. CKoabKo py6iielt GymeT CTOUTh STOT 3aKa3?

3

IIpogomxurenbHOCTD CTOHMOZ;I; IXMHHy TBI
®upma| Ilogaua ¥ CTOMMOCTDH p
. MIPOJOIKUTEIBHOCTH
TaKCH | MAIIMHBI MUHAMAIbHOMK .
PP MHHUMAILHOK
MOEe3IKI
1 250 py®. Her 12 py6.
2 |Becmwrarao| 15 mun. 300 pyo6. 18 py6.
3 200 py6. 10 muu 200 py6. 14 pyo6.

*Ecnu moesgka MpOJOJKaeTcs MEHbINEe YKA3aHHOTO BPEMEHW, OHA OILIAYHUBAETCS
110 CTOMMOCTH MHUHUMAIBHOM TTOE3KH.

OrsBer:

Ha wneruaroit 6ymare ¢ kirerkamu pasmepom 1 cm X 1 cm
nsobpaxena Tpamerus (CM. PHCYHOK). Haiimure ee
IIOIIAIb B KBAIPATHBIX CAHTAMETPaX.

1"

=

Otser: |

652,8

HafII[HTe 3Ha4YeHue BbIPpaKeHUs1 -2 -
(50,4) SRR

Otser:
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B11

Ha pucynke msobpameH rpadui mIpowsBOAHON (PYHKIIMH f(x), ONpedeIeHHON Ha
unrepsaie (-9; 8). B kakoit Touke orpeska [0; 6] f(x) npuHMMaeT HamOoIbIlIee
3HAYEHUeE.

7k T T
AN\ Y

/
/
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Otser:

IInomans noBepxuocru Kyba pasua 50. Haiigure ero quaronasns.

Otser: | ‘
HOna HavarbiBanHusa Kabeis Ha 3aBOJe WCIOAb3YIOT JiebenKy, Koropas
PABHOYCKOPEHHO HaMarbiBaeT Kabelb Ha KATYIIKy. &TOJ, HA KOTOPBIA
2
t

IIOBOpaYMBaeTCs KaTyIIKa, H3MEHsSIEeTCd CO BpeMeHeM II0 3aKOHYy ¢ = w! + T’ rme

t— BpeMa B MHHyTaX, @ = |5°MuH — HavanbHasd yIrioBad CKOPOCTh BpallleHUS

KaTymiu, a f=6 ° /Mun? — YIJIOBOE YCKOPEHHE, C KOTOPHLIM HAMATBIBAETCS KaOelb.
Pabouwnii mo/skeH MPOBEPUTH X0/ €0 HAMOTKH He II03e TOr0 MOMEHTa, KOT/Ia YroJj
HaMmoTKu ¢ pocrurHer 2250°. Onpenenurte BpeMs mocsie Hadana paboTsl 1ebenk,

He II03Ke KOTOPOro pabouyuil MO/KEeH IpoBepuTh ee pabory. OTBeT BhIpasuTe B
MHHYTaX.

Haiigure Touky MunuMyma pyHKIuH ) = X =3x% = 24x+7.

Ha wusrorosnenue 21 geramu nepsBblil pabouuil TpatuT Ha 4 yaca MeHbIIE, YeM
BTOpPOH pabouyuii HA HU3TOTOBJIEHWE 35 TAKMX iKe merajei. M3BeCTHO, YTO IEpPBBIH
pabouwit 3a yac menaer Ha 2 geranu Gosblie, 4eM BTOpoi. CKOIBKO Jeraneii B 4ac
JlesaeT BTOPoi paboyumii?

Otser:

Orser:

Otser: |

© MHOO, 2010 r.
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Yacrts 2

s 3anucu pewenuii u omeemoe Ha 3adanus CI - C6 ucnoawv3yiime 61aHK
omeemoe No2. 3anuwume cHawaa HOMeEpP BbINOAHAEMO20 3a0AHUR, A 3amem
no.aroe 060CHO8AHHOE peuleHue U omeem.

C1 2

Pemnre cucremy ypaBHEeHUH

= x’
siny” = cosx.

C2 | B mpaBunsnoit mectuyronbuoit mnupamuge SABCDEF, CcTOpOHBI OCHOBAaHUS
KOTOpOH paBHBI 1, a 60KOBbIe pebpa paBHBI 2, HAWAWTEe KOCHHYC yIJa MEMKLY
npambeivu SB u AD.

C3 log,(2" - 1)

Permure HepaBeHCTBO 1
x—

<1

C4 | Jau npsamoyroabubii TpeyronbHuK ABC ¢ kareramu AC =12 u BC=5. C
[EHTPOM B BepiniuHe B mposemeHa okpy:kHOCTH S pamuyca 8. Haiimure pammyc
OKpy:KHOCTH, BmucaHHO# B yron BAC wu BHemHuM o6pa3oM Kacaroueica
OKDYKHOCTH S.

C5 | Haiinute Bce 3HaYeHNA mapaMeTpa d, IPYU KAXKAOM U3 KOTOPBIX YpaBHEHHE

2
sin(x — 3a) + sin| szdlﬂa =4x-x*—a

He UMeeT NeHCTBUTEIbHBIX PeIleHnH.

C6 | Buntuky MOXXHO PasIOKUTh B MMAKETUKHU, a MAKETHKH YIAKOBATH B KOPOOKH, IO
3 makeTHKAa B OHY KOpoOKy. MOKHO 9TH ke BUHTHKHU PA3JIOKHUTH B IIAKETUKH TaK,
YTO B Ka/KIOM IAKeTHKe OyJeT Ha 3 BHHTHKA GOJIbIlle, YeM paHbIlle, HO TOTAA B
KaKI0M KOpoOKe OymeT JekaTh MO 2 MAKeTHKA, a KOpPOOOK morpebyerci Ha
2 6onpire. Kakoe mambosbiliee KONIMYECTBO BHHTHKOB MOKET OBITH IIPH TaKHUX
VCIOBUAX?

© MHOO, 2010 r.
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Yacrs 1

Omeemom nHa 3adanus Bl - B12 doasrcHO 6bimb yesioe HuUca0 uau KOHEYHAs

decsamuunas 0po6sb. EOunuysvl usmepernuii nucams He Hy#CHO.

B ropoze N xuser 200000 xureneit. Cpenu uux 20% nereit u mogpocTkoB. Cpemnu
B3pocibix 35% He paboTaer (IIEHCHOHEPHI, CTYAEHTHI, [OMOXO3AMKA M T.IL.).
CKOIBKO B3POCIBIX KUTENEH paboraer?

OTser: |

Ha pucyHke moxasaHo M3MeHEHHE TeMIIepaTyphbl BO3AyXa Ha IMPOTSIKEHHU TpPeX
cyrok. Ilo ropusoHTanmm ykasblBaeTca maTa M BpeMA CYTOK, IO BEPTHKAIN —

3Ha4YeHue TeMreparyps!l B rpaaycax Llenscua. Onpenenure mo pHUCYHKY PasHOCTH
MesKAy HaubOoJbINeH W HauMEHbIIeH TeMmmeparypamu Bosdgyxa 8 aerycra. Orser

marite B rpaaycax Llenbcus.
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OTteer: |

Haiinure xopensb ypaBrHeHus log (9 —2x) = -2.
7

Otser: |
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3

1
B rpeyroasuure ABC yroa C pasen 90 °, CH — Bbicota, AB = 50,cos 4 = 5 Haiigure

AH.

Otser:

B rabmuue naue Tapudsl Ha yeryru tpex ¢upm takcu. [Ipeanomaraerca moesgka
mmurensHocThio 70 MunyT. Hy:xHO BBIOpaTh (hripMy, B KOTOPO 3aKa3 OyAeT CTOUTH
nemresye Beero. CKoMbKO py6ielt OymeT CTOUTh STOT 3aKas?

IIpomomxuTensHOCTH CTOHMO?;:; IXMHHy TBI
®upma| Ilomaga U CTOMMOCTH s b
TAKCH | MAIIHHBI MHUHUMAJIBHON POAOIKUTEBHOCTH
p— MUHUAMAIBHON

Oe3IKH

1 250 py6. Her 14 py6.

2 |Becmmaruo| 10 mmu. 200 py6. 19 pyo6.

3 150 py®. 15 mun 300 py6. 15 py6.

*Ecan II0e3gKa IIpOAOJIKAeTCsI MEHbIle YKasaHHOI'O BPpeMEeHH, OHA OIlIadvuBaeTCs
0 CTOMMOCTH MUHUMAJIbHOM ITOE3IKH.

OtBer: |

Ha xneruaroit 6ymare ¢ kiaeTkamu pasmepom 1 cm X 1cm
n300pasKeHa Tpamenusl

(cM. puHCYHOK).

IUI0IIaab B KBaJApPaTHBIX CAaHTUMEeTpax.

Haiimure ee

| em)

OtBer: |

Haiinure 3Hauenne BeIpaxenus log, ;180 —log,36.

Otser: |

© MHOO, 2010 r.
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Ha pucynke wsobpaskeH rpaduk IBMKEHUA MATEPHANBHOM TOYKH. Touka
yaamAerca OT HAYaJbHOTO IIyHKTA, a 3aTeM Bo3Bpaiaercsa B Hero. Ha ocu aberuce
OTKJIafbIBAETCA BpeMsA B CEKyH/aX, Ha OCH OPIAHHAT — PACCTOAHME B METPax OT
HavaIbHOro myHkKra. Haliaure cpeqHioo ckopocts aABm:keHus touku. Oreer gaiite
B METPax B CEKYHLIY.

5

/1T N\
/ N

IInomans moBepxuocTu Kyba paBHa 50. Haidinure ero nuaronass.

nebenky, Koropas
Ha KOTOPBIN

OrsBer:

Orser:

Kabeiasi Ha 3aBOJEe HCIIOIb3YIOT
kabenmb HA KATYIIKy. TOI,

Jna wmavareiBaHuA
PaBHOYCKOPEHHO HaMaTbIBAET

B10

IIOBOpPAaYMBaeTCsI KaTyIlIKa, H3MEHIeTCA CO BpeMeHeM II0 3aKOHY ¢ = wif + T’ rae

t— Bpemsa B MmuHyTax, @ = 10°/MuH - HavasbHAS YIVIOBAas CKOPOCTh BPAIIEHUS

KaTyIIKH, a f = 4°/Mun’ — yIIoBoe yckopeHHe, ¢ KOTOpHIM HaMaTHIBaeTcs Kabelb.
Pabouuii 1o/keH MPOBEPUTD X0 €r0 HAMOTKH He I033e TOTO MOMEHTa, KOTa YToJl
HamoTku ¢ gocruraeT 600 °. Onpenenure BpeMs mocie Hadana paboTsl 1e0eKu, He

I03Ke KOTOPOro paboumil MOKEH IpoBepuTh ee pabory. OTBer BhIpasuTe B
MUHYTax.

OrBer:

B1l | Haiigure HauMeHbIee 3HaYeHHe (DYHKIUH ) = 10g2(x2 + 4).

Ha wusroroBmenue 72 meraneit nepBblii paboduii TpaTUT HA 6 YaCOB MEHBIIE, YEM
BTOpOU pabouwmii Ha usrorosnenue 108 Takux ke meraneit. 3BecTHO, 4TO IEPBBIH
pabouuii 3a yac genaer Ha 3 AeTaiu 0osbine, yeM BTopoit. CKOMBKO JeTaiei B 4ac
JesaeT BTOPoi pabouuit?

Otser:

Orser:

© MHOO, 2010 r.
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Yacrts 2

s 3anucu pewenuii u omeemoe Ha 3adanus CI - C6 ucnoawv3yiime 61aHK
omeemoe No2. 3anuwume cHawaa HOMeEpP BbINOAHAEMO20 3a0AHUR, A 3amem
no.aroe 060CHO8AHHOE peuleHue U omeem.

xtgy=9,

Pemuts cucrem aBHEHUH
Y IP x ctgy =3.

B nmpaBunpHOM mecruyronsHoi npusme ABCDEF 4B C D, EF,, Bce pebpa KOTOPOKi
paBHBI 1, HaiinuTe paccrogrue ot Touku C 1o npamoit 4, B;.

Peurnre HepaBeHCTBO

log%(x2—3x—1)+log%(2x2—3x—2)ﬁlog%(xz—Zx—l)2+log34—2.

Q

w ] el

Paccrosinme ey IeHTpamMu OKpy:KHOCTeH pamuycoB 1 m 9 paBmo 17. Irmx
OKPYKHOCTEH M UX 00IIeil BHYyTPEHHEH KAacAaTeIbHON KacaeTcs TPEThS OKPY/KHOCTD.
Haiinure ee paguyc.

Q

I H
5] -

Haiigute Bce sHaueHudA mmapaMeTpa d, IIpH KamI0M U3 KOTOPBIX YPABHEHHE
10x—2x% —a
o ————M—

3

HMeeT eIUHCTBEHHOE PellleHne.

—cos(2x+a):x2—8x—a

H

C Harypanbusie umcna a, b, ¢ 06pasyioT BO3pACTAIIYI0 AapH(PMETHIECKYIO
mporpeccuro, mpudeM Bce oHu 6omabire 1000 1 ABIAIOTCI KBagpaTaMy HAaTYPaIbHBIX
gucen. Halinure HaumeHbIlIee BOBMOKHOE, DY VKA3AHHBIX VCIOBUAX, 3HAYEHME b.

© MHOO, 2010 r.
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Yacrs 1

Omeemom nHa 3adanus Bl - B12 doasrcHO 6bimb yesioe HuUca0 uau KOHEYHAs
decsamuunas 0po6sb. EOunuysvl usmepernuii nucams He Hy#CHO.

B ropoze N :xuser 200000 xureneit. Cpenu vux 15% nereit u mogpocTros. Cpemnu
B3pocinbix 45% He paboraer (IIEHCHOHEPHI, CTYAEHTHI, JOMOXO3IMKH M T.IL.).
CromnpKo B3pOCIbIX paboraer?

Orser: ‘

Ha pmarpamme mokasano xomwmdecrBo mocerurenest caiita PUA Hosocru BO BCe
auu ¢ 10 mo 29 Hosiopa 2009 roga. ITo ropusoHTaNM YKA3bIBAIOTCA JHU MECSIA, 10
BEPTHKAIN — KOJMYECTBO IIOCETHTENIel cauTa 3a maHHbIA meHb. Ompemenure 1o
Iuarpamme, CKOJbKO ObLIO mHeH, Korga Ha caiite PUA Hosoctu 6b110 He MeHbIIe
700 000 moceruTeei.

800 000

700 000
600 000
500 000
400 000
300000
200 000

100 000

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

OrBer: ‘ ‘

Hatinure KOpeHb ypaBHEHHA: 8757 = 64.

OrtBerT: ‘ ‘

© MHOO, 2010 .
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B rtpeyronbuuke ABC yron C pasen 90°, CH - Bwicora, BC=7,cos4 = g

Haiinure AH.

OtBer

CBoeMy HOCTOHHHOMy KHHeHTy KOMIIaHUA COTOBOIjI CBA3U peH.II/IJIa Hpe,Z[OCTaBI/ITb
Ha BBIOOP ONHY M3 CKHUIOK. JImGo crkuaky 25 % Ha 3BOHKH a0OHEHTAM APYTHX
COTOBBIX KOMIIAHHM B CBOEM PpEeruoHe, Iu00 CKMAKY 15 % Ha 3BOHKM B JApyrue
peruonsl, 1160 5% Ha ycIyrd MOOUIBHOTO MHTEPHETA.

Kauent mocMoTpen pacmedarky CBOMX 3BOHKOB W BBIACHWJ, YTO 34 MECSI[ OH
norparui 400 py6. Ha 3BOHKH abOHEHTaM [PYrHX KOMIAHUHN B cBoeM peruone, 600
py6. Ha 3BOoHKM B apyrue peruonsl u 300 py6. Ha MOOMIBHBIN WHTEepHET. KineHT
[IPeIIoIaraeT, YTo B CIAeLYIOIeM MecsdIe 3aTparsl OyayT TAKUMHU JKe, U, UCXOMAT U3
9TOTO, BHIOMpaeT Hambojiee BBITOJHYIO AJd cebs CKUAKy. Kakyio CKHIKY BbIOpas
kiaueHT? B oTBer samuinmTe, CKOJBKO Py6JIei COCTABUT 3Ta CKUIKA.

OTser: | ‘

Ha xneruaroit 6ymare ¢ kirerkamu pasmepoMm 1 cm X 1 em
nsobpaxeH TpeyroabHUK (cM. pucyHok). Hadinmre ero
IUTOLIAAb B KBAIPATHBIX CAHTUMETPAX. AN
/ N
| cwf
OrBerT: ‘

Haiinure 3HaueHne BeIpaskeHud log | (log25 12).
3

OrsBer:
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B10

B11

Ha pucynke wusobpaxen rpaduik IBMKEHUS MaTEPUAIBHON TOYKHM. Touka
yaajaseTcs MO HPAMOHM OT HAYANIbHOTO IYHKTA, & 34TeM [BIMKETCI 00paTHO u
OCTaHABJIMBAETCS, HE MOXOIs J0 HAYAIBHOTO IYHKTA IBYX MeTpoB. Ha ocu
abcumcc OTKIagbIBAETCA BPeMA B CEKyHIAX, HA OCH OPIMHAT — DPACCTOSHWE B
MeTpax OT HadalbHOro myHkTa. Haiinwre cpeqHIOn CKOPOCTH [BUIKEHUST TOYKH.
OrtBer faiiTe B METPax B CEKyHIY.

SA

Orser:

O6bem kyba pasen 216. Haiimure moianb ero moBepXHOCTH.

Otser: |

Ha Bepdu wumxeHepbl IPOEKTHPYIOT HOBBIH ammapaT AJdA LOTPYXeHHs Ha
Hebombiue riryounbl. KoHcTpykiua umeer dopMmy cdepsl, a 3HAYUT, AEHCTBYIOIIAT
Ha anmapar BBITAJKWBAWONIAd (apXuMefoBa) Cuiia, BhIpaKkaeMmasd B HBIOTOHAX,

OyzeT omnpeznenarscs 1o gopmyne: Fy = apgr3, rre o = 4,2 — IOCTOAHHAA, ' — PALHRYC
ammapara B MeTpax, p = 1000 KI/M° — IVIOTHOCTB BOJIBL, & g — YCKOPEHHe CBOOOIHOTO
magenus (cumradite g =10 H/kr). Kakop Moxer OBITH MakCHManbHBIA DPamHycC

amnmapara, 9YTO0ObI BBITAIKMBAIONIAS CHJIA IPU HOTPY:KEHUM ObLia He GoJblile, 4eM
2688 H? OTBeT BbIpasuTe B METPax.

Otser: |

Haiinure Touky MunuMyMa (DYHKIIHH ) = X —21x% +5.

IlepBas Tpyb6a mpomyckaer Ha 4 JUTpPa BOALI B MHUHYTY MEHBIIE, YeM BTOpAsd.
CKOIBKO JUTPOB BOABI B MHHYTY IIPOILyCKaeT BTopas Tpyba, eciaud pesepsByap
obbemoMm 560 JHTPOB OHA 3aIONHAET HA 8 MUHYT OBICTpee, YyeM mepBas Tpyba
3aII0HIET pesepByap oobemoM 672 murpa?

OrsBer:

Otser:
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Yacrts 2

s 3anucu pewenuii u omeemoe Ha 3adanus CI - C6 ucnoawv3yiime 61aHK
omeemoe No2. 3anuwume cHawaa HOMeEpP BbINOAHAEMO20 3a0AHUR, A 3amem
no.aroe 060CHO8AHHOE peuleHue U omeem.

C1 x2= ¥
Pemnre cucremy ypaBHeHHH 5 ’
cosx” =—siny.

C2 | B mpaBunsnoit mectuyronbuoit mnupamuge SABCDEF, CcTOpOHBI OCHOBAaHUS
KOTOpOoH paBHBI 1, a 60KOBble pebpa paBHBI 2, HAWAWTEe KOCHHYC yIJa MEMKLY
npameivu SB u AE.

C3 logy(3*~ 1) _

x—1

—

Permure HepaBeHCTBO

C4 | Hdau npsmoyroabusii tpeyroasuuk ABC ¢ kareramu AC = 36 u BC = 27. C
LIEHTPOM B BepiuuHe B mposemeHa okpy:xHOCTb S pagmyca 18. Haiimure pammyc
OKPY:KHOCTH, BiucanHoi B yroa BAC u Kacamoleics OKPYKHOCTH S.

C5 | Haiigure Bce 3HaYeHus mapameTpa d, IPH KaXKI0M U3 KOTOPBIX YypaBHEHUE
2
64x+a_4x Sx+4a =X2 —8x+a
He UMeeT NeHCTBUTEeIbHBIX PeIleHHH.

C6 | BoaTuku MOMKHO pasioKUTh B NMAKETHKH, a4 HAKETUKM yIAKOBATh B KOPOOKH, IIO
2 makeTwka B OfHYy KOpoOKy. Mo:KHO 5TH e OOJITHKK Pa3IoKUTh B MAKETUKU TaK,
YTO B KaXKJIOM IaKeTuKe OymeT Ha 5 GOJTHKOB MeHbIlle, YeM PaHbIIE, HO TOTJA B
KaKIoM KopoOKe OymeT JekaTh IO 3 MAKeTHKA, a KOpPOOOK morpedyercs Ha
2 menbiie. Kakoe HamMeHbIllee KOIMYECTBO OOJITHKOB MOMKET OBITH IIPA TaKHX
VCIOBUIX?
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anTepnn OI€HHUBAHUA 3a1[annﬁ (¢ paaBépHmiM OTBETOM
yetgx = -9,

Pemuts cucrem aBHEHH
Yy yP ytgx =-3.

Pewenue.
YMHOKHE ¥ pasie/inB BTOPOe ypaBHEHHE Ha IIePBOe ITOYWIEHHO, IOLYIUM:

y2:277 y=i3\/§,
tgzx: %, oryaa x:igﬂzk, keZ.

Ocranocs y4ecTb, UTO {g X ¥ y UMEIOT pa3Hble 3HAKH.

Omeem: (—% + rik; 3\/§), (% +1tk; —3\/5), keZ.

Conep:xanne Kpurepusa

Bamnasr

O60CHOBAHHO TTOJIy4YeH ITPABUIbHBIA OTBET.

Honyqum JIMITHHE PeIleHusd, IIOCKOJIbKY He Y4TeHO, 9TO tgx U y UMEIOT pasHbie
3HAKH.

Pemienue He cOOTBETCTBYET HU OTHOMY U3 KPUTEPHEB, II€PEYHCIEHHBIX BhIIIIE.

B npasunbHO# mecruyronsHo# npusme ABCDEF A B|C D, E\F,, Bce pebpa KoTopoi

paBHBHI 1, HalinuTe paccrosaue ot Touku C 1o npamoi FE.

Pewenue.
Ilposenem orpesox CE;. Om nexur B miockoctu EEC, F,
neprIeHIuKyIapHON npamoi FiE|. Crnexosarensro, FiE|u CE|

NepIeHAUKYIApHbL. JHaumr, gmuHa CE; - HCKOMOe
paccrosgHue. EC=4/3. Hs IPAMOYTOJIBHOIO

F
TpeyronbHuKa EEC nomy4daem: CE; = v J3 2 +1 =2

Omeem: 2.

Conep:xanne Kpurepusd

O60CcHOBaHHO OJIy4eH NPABUIbHBIA OTBET.

Cmoco6 HaxoxaeHus HCKOMOro yrjia BEepeH, HO IIOJy4YeH HeBeprIﬁ OTBET HUJIHU
penieHne He 3aKOH4YEeHO.

Perienne ne COOTBETCTBYET HU OJHOMY N3 KPUTEPHUEB, II€PEYUC/ICHHbIX BbIIIE.
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Pemnre HepaBeHCTBO

10g3(x2 —-x- 3) + 10g3(2x2 +x- 3) > log3(x2 - 2)2 +2+ log%4 .

Pewenue.
IIpeobpasyem HepaBeHCTBO:
tog,(4(x> ~x—3)(2x"+x—3)) 2 logy(3* ~6) .

xz—x—3>0;

2
4% -x-3)(2% +x-3) > (3x°-6)
xz—x—3>0,
3% -6 #0.

3aMeTHM, 4TOo 32— 6= o®—x-3)+ (2762 +x-3).

Beemem obo3nHauenus a = xZ—x— 3, b= 2% +x—3. IlepBoe HepaBeHCTBO cHCTEMBI

npuaumaer Bupx 4ab > (a + b)z, OTKyza a®—2ab+b? < 0; (a —b)?< 0, a BTO BO3MOXKHO,
TOJIBKO eciun a = b .

Tarkum o6pasom, x-x-3=2%+x— 3, oTKyma X%+ 2 = 0, u, sgauur, x =0 mwmm x = -2.
YCnoBHSIM CHCTEMBI YIOBIETBOPSIET TOABKO X = —2.

Omeem: 2.

Conep:xanne Kpurepus Bannsl
O60CHOBAaHHO MOJIy4€eH MPABUIBHBIA OTBET. 3
OrBer mim OTIMY4AETCA OT BEPHOTO KOHEYHBIM UMCIOM TOYEK, WIM IpH| o
PaBUJIBHOM PACCYKIEHUN HEBEPEH M3-3a apu(I)MeTHIECKOH OMHOKY.
Pemienue comep:xuT BepHbIe HpeoOpa3oBaHMsg, HO B OTBETe MO0 ITOTEPSHBI 1
BEpHBIE MPOMEKYTKH, JU00 TPUOOPETEHbI IUIITHNE TPOMEKYTKH.
Pemenue He COOTBETCTBYET HU OHOMY U3 KPUTEPUEB, TIEPEUNCICHHBIX BBIIIE. 0

Paccrosinme Mexmay IeHTpamMu OKpYy:KHOCTeH pamuycoB 2 u 8 paBHO 15. Irmx
OKPYKHOCTEH M uX 00Iell BHYTPEHHEH KAacaTeIbHON KacaeTcs TPEThSI OKPY/KHOCTD.
Haiinure ee paguyc.

Pewenue.
Jlokamem cHauama cieayiollee yTBep:kaeHwe. Eciw a — paccTosHue MekKIy IeHTpaMu

OKpy:KHOCTe# pamuycoB r u R, a>r+R, ofmas BHewmHds KacareabHas Kacaercs
OKpYy:KHOCTEH B Toukax A u B, obmiaa Buyrpennss — B Toukax C u D, To

AB=yd®~(R-r)?,CD=+d® - (R+r)?.
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HeticrBurensHo, myctb O;um Og — IeHTPHI
OKpY:KHOCTEH paguycoB r u R cooTBeTCTBEHHO
(puc.1). M3 toukm O; um Oy omycTum

neprneHAuKyIapsl 01Q Ha npamyio O9B u OgF
Ha npamylo 0;C. M3 npaMoyroabHbIX
tpeyronsanKoB 01 Q04 1 O1F Oy HaxonuM, 4TO

0,Q = J0,0,-Q05 = a® - R -r)?,
O9F = \J0,04-FO; =+a®- (R +r)%.
Cnegmosarensro, CD = OgF = \/a2 -R+ r)2. Puec. 1

IIycrs x — paguyc uckomoii okpy:xuoctu, O — ee
uentp. 3amerum, yro npsmas CD — mmubo o6inas BHEIIHAS KacaTelbHAs OKPYIKHOCTEH ¢

nerTpoM O u O 4 (puc.2), 1ubo oxpyskHocrel ¢ enTpamu O u O (puc.3). B nepBoM u3 sTux
CIIy4aeB UCKOMAasA OKPY:KHOCTh Kacaercs mpamoi CD B Touke C, Bo BTopoM — B Touke D.

Puc. 2

ITo moxasauuomy CD = 4/ 15% - 8+ 2)2 =545.

B nepsoM ciayuae CD — obmias BHeIIHAA KacaTelbHad K OKpy:xHOCTAM ¢ meHTpamu O u O,

nostomy CD = \/(x + 8)2 -(8 —x)2 = 4+/2x, 3HaunT, 4+/2x = 5-/5. CrenoBarenpHo, X = %
Bo Bropom ciyuae CD - ofiuas BHeUIHss KacarenbHas K okpykHocTaM ¢ rerrpavu O u Oy,
mosromy CD = \/ (o + 2)2 -2 —x)2 = 24/2x, suaunr, 2+/2x = 5+/5. CregoBaTensHo, X = %
125 125
Omeem: —— umu —.
32 8
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Conep:xanmne Kpurepus Bannabl

PaccmoTpeHbsr Bce BO3MOMKHBIE TeOMETPUYECKHEe KOH(MUIYpAIUH, U IOILy4eH 3
IpPaBUJIbHBIN OTBET.

Paccmorpena xord 6bI OfHA BO3MOMKHAA KOH(MHUIYPAIUA, B KOTOPOM MOIYyIEHO 9
PaBUJIbHOE 3HAYEHNE NCKOMOHN BEJIUUMHEI.

Paccmorpena xors Obl ofHA BO3MOMKHASA TIeOMETPHYECKAd KOH(UIypallusd, B
KOTOpPO# TMOJy4eHO 3HAYeHWe WCKOMOM BeIWYWHBI, HENpPaBUIbHOE H3-3a 1
apuMEeTHIECKOH OIHOKH.

Pemenne me COOTBETCTBYET HA OJHOMY N3 KPUTEPHUEB, II€PEIUCIICHHbIX BbIIIE. 0

Haiitu Bce smauenmsa nmapaMeTrpa a, IIpu EKamIOoOM H3 KOTOPBIX Cpeau 3HAYCHUH

x*—2x+a
dyurmmn y = ﬁ €CTh POBHO OJTHO IIeJI0e YUCJIO.
+Xx

Pewenue.

@gnmmﬁ ompeseieHa W HEIpepbIBHA HAa BCEH YHCIOBOH MpsAMOU. YpaBHEHUe

x“-2x+a a—6

——— 5 — =1 npu m060oM @ nMeer pemieHre X = ——. SHAYUT, IPH JIIO60M @ OIHO U3
6+x 2

3HAYEeHUU (PYHKIUY PABHO 1.

IlockonbKy (pyHKIMA HeIpepbiBHA, MHOKECTBO €e 3HA4YeHWHd o0pasyeT IIPOMEKYTOK,
BRJIIOUaroInii yucio 1. J[pyrux menbix sHaYeHud (QOYyHKIIUA HET, eCIIH I BCEX X

x2—2x+a>0,
X+ 2%+12-a>0;

Yr06BI HepaBeHCTBA BBIIIOJIHAIUCH JJId BCeX X , TUCKPUMUHAHTHI oboux TPEX4YJIEHOB TOJIKHBI
OBLITH OTpUIaTe/JIbHBbI:

2
x“-2x+a
0< ——— < 2, oTKyza
6+x

4-4a <0, a>1,
4-4(12-a) <0; a<11.

Omeem:1 <a< 11

Copep:xanue Kpurepus Bamwnsl

OGoCHOBAHHO MOJIy4YeH BEPHBIN OTBET. 4

JIn60o moIyyeH BEpHBIA OTBET, HO IPHU €ro 000CHOBAHUY JOILYII€HBI OITUOKH, THO0
000CHOBAHHO IIOJyYeH OTBET, OTJIMYHBIA OT BEPHOI0 TOJIBKO W3-32 IOTEPH 3
(mpuobpeTeHus) OTHOrO—ABYX MCKOMBIX 3HAUEHUH HapaMeTpa.

OTBeT, BO3MOXKHO, OTCyTCTBYET WX HEBEPEH, HO B PEIIEHUN C IIOMOIIHI0 BEPHOTO 9
paccy:xaeHus HalaeHOo XOTs Obl OJJUH BEPHBIH NHTEpBAJ 3HA4YEHUI mapaMmerpa.
OTBeT, BO3MOXKHO, OTCyTCTBYET WIX HEBEPEH, HO B PEIIEHUN C IIOMOIILI0 BEPHOTO

’ ’ ’ 1
paccyxaeHnsa HalJieHbl HeKOTOphIe N3 NCKOMBIX 3HAUYeHUH ITapaMeTpa.

Bce cutyanuu, oTindHbIE OT OIHCAHHBIX BHIIIIE. 0
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Harypanepabsie uwucma a, b, c¢ o0pasyioT BO3paCTAINYI0 apU(PMETHIECKYIO
mporpeccuro, npuieM Bce oHHU Oosbine 500 u SBIAIOTCI KBafparaMu HATYPAIbHBIX
uucesn. Halinure HanmeHbIlee BO3MOKHOE, ITPH VKA3aHHBIX YCIOBHUIX, 3HaYeHUeE b.

Pewenue.
Tycrs Ja =a, b =U,yc =c;a <b <
a >23; b=a +t,teN.

Torma 202 +4dt + 2% =d? +¢? < (@ + 2t +)d + 2 —¢') = 2£2.

Ionomum p=a +2t+c',q=a +2t—c';p—q =2c'. 3uaunr yncna p,q— OTHON YETHOCTH, a

TakK Kak pq = 2t2, norydaeM: p =2n,q=2m (n,m e N) =>t=2v (ve Z).

3uauur,
ad+2t=p+q)/2=n+m,
c=p-q9/2=n-m, &

ad=n+m-4v=>23,
cd=n-m>25,

nm =2v2. nm =272,

IIpu 5THX ycnoBuAX HeOOXOAMMO HAWTH HauMeHbIlee 3HAYCHKe
b=n+m-2v.

Tak kak n > 26,m > 1, HAXOANM, YTO 2v% = nm > 26 , OTKyma v >4 .
Ilanee mepebupaem ciryvyaun:

nm =32,n+m > 39,

Dv=4= n—-m>25n>26m>1. DEIHICHILH HET;
nm =50,n+m > 43, B a1
2)v=5= n-m>95n>26m> 1 = n=50,n=1,0 =41,
nm="T2n+m >47
_ > ’ =179 =1.5 =61:
DYV=6=1 9526 me1 T m=LE=6L
= >
Hyv=T=> nm =980 +m 2 51, b =37umm b = 85;

n-m>25,n>26,m>1
5 v>8= b >23+2>23+16=239.

3HAYUT HaWMeHblllee 3HAYeHue b paBHO 372 = 1369 , TIPK 3TOM @ = 232, c=47%.
Omeem: 1369.
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Conep:xanmne Kpurepus Bannabl
O60CcHOBAHHO ITOJyYeH IPABUIBHBIN OTBET. 4
Wwmeercsa BpaucnauTenbHas OMINOKa, BOSMOMKHO, IPUBE/IIAA K HEBEPHOMY OTBETY, 3
HO NIPAaBWJIBHO OPTaHM30BaH mepebop.
OrBer, BO3MOXHO, HEBepeH, OJHAKO INPABAILHO 000O3HAYeH mmepebop ¢ o
WCIOJIH30BAHUEM reOMEeTPUUECKUX WMJIU aHATUTHYECKUX COOOPAKEHUH.
Pemrenua wumiyres npamemiM nepe6opom ¢ ommbramu. OTBET OTCYTCTBYeT HIH 1
HEBEpeH.
Perrenuie He COOTBETCTBYeT HU OTHOMY U3 KPUTEPHEB, IIEPEUHCICHHBIX BBIIIE. 0
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ICpnTepnn OIICHUBAHMUSA 3a1[annﬁ [ paaBépHmiM OoTBETOM

)

=X
Pemure cucremy ypaBHeHHI ’

siny” = cosx.

Pewenue.

W3 nepsoro ypaBHenus ciexyetr: x > 0, a Bropoe ypaBHeHHe IIPUHHAMAET BHI SiNX = COSX,
w
OTKyza X = 1 + rtk. YuuTsisas, uro x > 0, momygaem: k£ =0,1,2, ...

Torma y = + /%+nk.
Omeem: [%sz; + %+nk} k=0,1,2,..

Coaep:xanue KpuTepus Bamnsr
OGOCHOBAHHO MOJIyY€H MPABUIbHBINA OTBET. 2
Ilony4ens! guiIHME peIeHus, IIOCKOIbKY He yITeHO, 4To x > 0. 1
Pemrenne He cOOTBETCTBYET HU OTHOMY U3 KPUTEPHEB, IEPEUNCIEHHBIX BhIIIE. 0

B mpaBunpmo#t wmectuyronasuoit nupamune SABCDEF, cTOpoHBI OCHOBaHUSA

KOTOpO# paBHbI 1, a GOKOBBIE pebpa paBHBI 2, HAWAWTE KOCHHYC yIJa MEKIY
npambiMu SB u AD.

Pewenue.

IIpsvas AD mapannenbua npamoit BC. CiemoBarenbHO, MCKOMBIM
yron SBC. B paBuoGegpensom TtpeyronsuHuke SBC mpoBemeM
MeIuaHy U BbICOTY SM.

1 1
BM =—-BC ==
2 2
Us TIPAMOYTOJIBHOTO TPEYTOIbHUKA SBM norygaem: F
BM 1
cos LSBM = — = —,
SB 4
1
Omeem: —.
Copep:xanue KpuTepua Bamnsr
O60CHOBAHHO MOJIyYeH IPABUIBHBIA OTBET. 2
Crioco6 HAxOXIEeHWS WCKOMOIO YIJIa BEPEH, HO IIOJ[yYeH HEBEePHBIA OTBET WK 1
pellleHre He 3aK0HYEHO.
Pemtenme He cOOTBETCTBYET HU OTHOMY U3 KPUTEPHEB, IEPEUNCIEHHBIX BhIIIIE. 0
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X
C3 log,(2" - 1)
Pemnre HepaBeHCTBO —=4r <l
x—1
Pewernue.

ITycrs y = 2 — 1. Torga x = logy(y + 1), 1 HepaBEHCTBO IPUHUMAET BU

log 4
log .y <1 log,y —logy(y +1) +1 <0 4(y+1)2 <0
loga(y +1) -1 logy(y +1) -1 10g2y+1
2
Ilepetinem  cucreme:
4
o y1)2 -t
N
S 2
y+1_1 <0, _ y -2y+1 9
2 y+D2y-1 =D,
y+1>0, y-1 ~  y>L
0: y>0;
y>U; y> O,
Cnenaem obparuyio 3amery: 2 — 1 > 1, orkymza 2% > 2.
3uauur, x > 1.
Omeem: (1; +on).
Conep:xanne Kpurepus Banasr
O60CHOBAHHO MOJIyYeH MPABUIBHBIA OTBET. 3
OTBeT HUIN OTJIH4YaeTCd OT BEPHOro KOHEYHBbIM YHCJIOM TOYEeK, HWIHh IIpu 2
IPaBUJILHOM PACCYKIEHUN HEBEPEH M3-3a apu(I)MeTHIECKOH OIMOKHY.
Pemenue comep:xuT BepHBIE IpeoOpa3oBaHMsg, HO B OTBETe MO0 ITOTEPSHBI 1
BepHbIE IPOMEKYTKH, TU00 TPHOOPETEHbI IUITHHE IPOMEIKYTKH.
Pemrenme He cOOTBETCTBYET HU OHOMY U3 KPUTEPHEB, IEPEUHUCIEHHBIX BHIIIE. 0

Han npavoyronsubiii Tpeyroabauk ABC ¢ kareramu AC =12 u BC=5. C
LIeHTpOM B BepuinHe B mposeneHa oxpy:xHOCTh S pamuyca 8. Haiimure pamumyc
OKpY:KHOCTH, BoHcaHHOH B yron BAC wu BHemHmMm o0pasoMm EKacamolmeics
OKDYIKHOCTH S.

Pewenue.
O6o03raynm £ BAC = a. Torma

BC b5 12 . 5
= osa = —, sina =

‘80 Ac T 12T 13 13"
IIycts x — paguyc uckomoit oxpysxuoctH, O — ee uentp, D — Touka kacanus ¢ aydom AC, M —
TOYKa KacaHus C OKpyskHOcTb0O S, E — mpoexunms toukn O mHa mpsamyio BC. Ilentp
OKPYKHOCTH, BIIMCAHHOU B YTOJI, JIGKUT HA €r0 OUCCEKTPHUCE, SHAYHT,
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12
1 1+—=
ctg ZOAD = ctgd = 279059 _ 513 = 5.
2 sina 2
13
W3 npamoyroasaoro Tpeyronbanka OAD Haxomum, 9TO
AD = ODctg% = bx.
B(E)
M
x O
Puc. 1 Puc. 2

3ameTuM, 4TO YCIOBHIO 338[a4¥ YAOBIETBOPAIOT /[Be OKPYKHOCTH: IIEHTP OJHOH PACIIONIOKEH
BHyTpu Tpeyroabuuka ABC (puc. 1), a meHTp BTOpo# — BHe (puc. 2), mpuueM HCKOMAas

OKPYKHOCTDb KacaeTcs OKPYKHOCTH S BHeIIHuM o0pasoM, sHauut, BO = BM + MO = 8 + x.
B mepBoMm cityuae Touka D nexut Ha karere AC, mosromy
OE=CD=AC-AD=12-5x, BE=BC-CE=BC-0D =5-x,

npuaeM AD <AC,T.e.5x <12, x< % ITo reopeme ITudaropa BO*=0OFE* +BE2, U

8+x)2=12-50)2+(5-x)2 25x2-146x+105=0, x< %
21
OTKYyJa HAaXOQUM, 4YTO X = E

Bo BTOpoMm ciyuae Touka D mexuT HA HpOZ[OJDKeHI/II/Il 2IcaTeTa AC 3a rmoury C, mosromy
OFE =CD =A4AD - AC = 5x — 12, nipuuem AD > AC, T. e. x > ?

12
Torma (8 +x)% = (5x - 12)% + (5 —x)% 25x°— 146x+105=0; x > =

OTKyZma HaxomuM, 4To x = 5 (9170 3Haumr, uro OD = BC, 1. e. Touka E cosmamaer c
BepiIuHON B).

Omeem: Uian 5.
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Conep:xanmne Kpurepus Bannabl

PaccmoTpeHbsr Bce BO3MOMKHBIE TeOMETPUYECKHEe KOH(MUIYpAIUH, U IOILy4eH 3
IpPaBUJIbHBIN OTBET.
Paccmorpena xord 6bI OfHA BO3MOMKHAA KOH(MHUIYPAIUA, B KOTOPOM MOIYyIEHO 9
PaBUJIbHOE 3HAYEHNE NCKOMOHN BEJIUUMHEI.

Paccmorpena xors Obl ofHA BO3MOMKHASA TIeOMETPHYECKAd KOH(UIypallusd, B
KOTOpPO# TMOJy4eHO 3HAYeHWe WCKOMOM BeIWYWHBI, HENpPaBUIbHOE H3-3a 1
apuMEeTHIECKOH OIHOKH.

Pemenne me COOTBETCTBYET HA OJHOMY N3 KPUTEPHUEB, II€PEIUCIICHHbIX BbIIIE. 0

HaiinuTe Bce 3HaUEHN TapaMeTpa d, IPH KaKAOM U3 KOTOPHIX YPaBHEHHUE
2
. .| x*—6x+Ta
sin(x — 3a) + sm[fJ =4x-x’-q

He UMeeT NeHCTBUTEeIbHBIX PeIlleHHH.
Pewenue.

x%-6x+7a
2
¥ ypaBHEHNE [IPUHUMAET BH]
sin(x — 3a) + siny = 4x — 2y — 6x + 6q;
2x — 6a + sin(x — 3a) = -2y —siny.
Cunyc — pynrnua Hedernas, moaromy 2(3a —x) + sin(3a —x) = 2y + siny.

O6o3HauuM y = . Torma xZ= 2y +6x —Ta,

Paccmorpum dyurnmio f(¢) = 2¢ + sint.
YpaBHeHue npunuMaet Buz [ (3a —x) = f(y).

OTa pyHKIUA OmpeleseHa NP Beex ¢ U ee mpousBogHasd [ (¢) = 2 + COS HIOMOKUTENIbHA [IPH
Bcex t. CimegoBarensHo, PyHKIHA f(¢) MOHOTOHHO BO3pacTaeT Ha BCei YHUCIOBOM MIPIMOIM.

Torzna ypaBaenwue f(3a —x) = f(y) pABHOCHUIBHO YPABHEHUIO 30 — X =Y.

2
—6x+ 7
Cnenaem o00paTHyI0 3aMeHy: 3G —X = %; 6a — 2x = x> — 6x + Ta; x%—4dx+a=0.

yzpaBHeHHe He WMeeT JeHMCTBUTENbHBIX PEIIeHHH, eCIH €ro AWUCKPUMHWHAHT OTPHIATENIEeH:
4" —4a <0, orryna a > 4.

Omeem: a > 4.
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Conep:xanmne Kpurepus Banabl

O60CHOBAHHO ITOJy4YeH IPABUIBLHBIH OTBET. 4

Jomymenbr omubKH, KOTOPhIE, BO3MOMKHO, IPHUBEIN K HEBEPHOMY OTBETY IIPH 3
BEPHBIX PACCYKIEHUIX.

OrBer HeBepeH WM OTCYTCTBYeT, HO B PELIEHHH IIpe[CTaBleHa IIPaBUIbHAS
rpaduyeckas MHTEPIpPEeTAua Wik 000CHOBAHA MOHOTOHHOCTDH (PYHKITUU, CHEIAH 2
Iepexof K pABEHCTBY apryMeHTOB.
OrBer, BO3MOKHO, OTCYTCTBYeT WM HEBEPEH, HO CIEeJIaH IIePeXOL K PaBEeHCTBY 1
apryMeHTOB, X0Tsd 6e3 OCHOBAHUA.

Bce cutyanuu, oTIMYHBIE OT OIHUCAHHBIX BBIIIIE. 0

BunTHKE MOMKHO Pa3/IOKHUTH B MAKETHKU, a HAKETHKH YIIAKOBATh B KOPOOKH, II0
3 makeTwka B OfHY KOPOOKY. MOKHO 3TH K€ BUHTHKHU PA3JIOXKUTh B IAKETUKHU TaK,
YTO B Ka/KIOM HAKeTHKe OyJeT Ha 3 BHHTHKA GOJIbIlle, YeM paHbIlle, HO TOTAA B
KaKI0H KOopoOKe OyaeT JekaTh IO 2 MaKeTHKA, a KOpoOOK morpebyerca Ha
2 6onpire. Kakoe Hambosbillee KOIMYECTBO BUHTHKOB MOKET OBITH IIPH TaKUX
VCIIOBUAX?

Pewenue.

IIycrs B ka0 U3 X KOPOOOK JIEKHUT TPH MMAKETHUKA, II0 7 BUHTUKOB B KaKIoM. Bo BTOpOM

ciydae KOpoOOK x +2, MaKeTUKOB B KOpPoOKe 2, a BUHTHKOB B makeTuke » + 3. Ilo ycioBuio

3agaqu nomrydaeM: 3nx =2(n+3)(x +2),

-4 x—4 x—4

y‘II/ITLIBaﬂ, 4YTO 4HHUCIa n U X HaTypajJbHBbIE, IIOJIydaeM, 4YTO x—4- HaTypaJIBHLIﬁ JAeJINTelIb

yucna 36.
bx j=18(x+ 24 j+108.
4 4

X — X —

orkyna 3nx = 2(n+3)x+2), n= 212 _ g, 30 :6(1+ 6 j
X

KonwuecTBo BUHTHKOB Tipu 3TOM f(x) = 3nx = IS(x +

Pemenue HaxonuM mepebopoM IeTUTENEH.
Omeem: 840.

Kommenmapuii. Ilepe6op MO¥KHO 3aMEHUTD UCCIEOBAHUEM (DYHKIIHH.

MOHOTOHHO yObIBaeT mpH 4 <x <4 +2.6 U MOHOTOHHO BO3pacTaer

Oynurmua y=x+
X—

opux >4+ 2\/5 .

CremoBarensHo, Hawboablllee 3HAYEeHHWEe (QYHKIMH [ (X) JOCTHUTaeTcH,
HauOOIbIINY WIN HANMEHBIINH HATYPAIbHbBIHA JenuTens yucia 36.
Ectmx—4=110x=5, f(5) =18(5+24)+108 = 630.

ecmiu  x—4-—

Ecnu x — 4 = 36, T0 x = 40, £(40) = 18(40 + %) +108 = 840.
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Conep:xanmne Kpurepus Bannabl
O60CcHOBAHHO ITOJyYeH IPABUIBHBIN OTBET. 4
Wwmeercsa BpaucnauTenbHas OMINOKa, BOSMOMKHO, IPUBE/IIAA K HEBEPHOMY OTBETY, 3
HO NIPAaBWJIBHO OPTaHM30BaH mepebop.
OrBer, BO3MOXHO, HEBepeH, OJHAKO INPABAILHO 000O3HAYeH mmepebop ¢ o
WCIOJIH30BAHUEM reOMEeTPUUECKUX WMJIU aHATUTHYECKUX COOOPAKEHUH.
Pemrenua wumiyres npamemiM nepe6opom ¢ ommbramu. OTBET OTCYTCTBYeT HIH 1
HEBEpeH.
Perrenuie He COOTBETCTBYeT HU OTHOMY U3 KPUTEPHEB, IIEPEUHCICHHBIX BBIIIE. 0
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ICpnTepnn OIICHUBAHMUSA sanannifl [ paaBépHmiM OoTBETOM
xigy=9,

Pemuts cucrem aBHEHH
Yy yP xctgy =3.

Pewenue.
YMHOKHE U pasie/uB IepBoe ypaBHEHNE Ha BTOPOE ITOYWIEHHO, IIOLyIUM:

x2=27 x =433,

b
OTKyna 72 Ocranocs ecTh, YTO X H [ WMEIOT
Y y:i§+nk,keZ. e L4

2
tgty =3,
OJIHHAKOBBIHM 3HAK.

Omeem: (—&/E : —% + nkj, (3J§ : % + nkj, keZ

Conep:xanmne Kpurepusa Banasr
O60CHOBAHHO MOJIyYeH MPABUIBHBIA OTBET. 2
Ilosyuensl nWIIHWE PpEIIEHHUS, IIOCKOJIbKY HE YYTEHO, 4YTO X U I[g) UMEIOT 1
OJIMHAKOBBIN 3HAK.
Pemenve He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIEHHBIX BBIIIIE. 0

B mpaBunpHOM mecruyronsHoi npusme ABCDEF 4B Ci D EF,, Bce pebpa KOTOPOI
paBHBI 1, HainuTe paccroarue ot Touku C 1o npamoit 4; B;.

Pewenue.

Hcromoe paccrosHme paBHO PacCTOAHUIO OT mpaMod A;B; mo
mapaJsienbHon ei nmpamoi FC. F
Onycrum u3 Touku A; nepneHaukynap AjM nHa mpamyio FC.
Touxka M nexur B 1tockoctu AA;E;, IepHeHIUKYIAPHOH
npamoii FC. IToaromy Toura M nexur Ha nepecedenuu AE u FC,
a 3HAYUT, ABIsgeTcs cepenunoi AE.

AE =3, AM = g W3 mpamoyronbHOTO TpeyroabHuka AjAM

nmonyuaem: AjM =

Omeem: —7
2
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Conep:xanmne Kpurepus Bannabl

O60CcHOBAHHO ITOJyYeH IPABUIBHBIN OTBET. 2

Croco0 HaxO:KIeHHs MCKOMOTO yIiia BEpPEeH, HO IOJIydYeH HEeBEPHBIA OTBET WJIH 1
pellleHre He 3aK0HYEHO.

Pemenne me COOTBETCTBYET HA OJHOMY N3 KPUTEPHUEB, IIEPEYUCIICHHbIX BbIIIE. 0

Pemnre HepaBeHCTBO

log%(x2—3x—1)+log%(2x2—3x—2)Slog%(xz—Zx—1)2+log34—2.

Pewenue.
IIpeobpasyem HepaBeHCTBO:

2
log1 (4()3 —3x— 1) : (sz - 3x—2D <log (3x2 —6x—3)
3 3

x2—3x—1>0;

2 2 2 2
4(x“-3x-1)(2x“-3x—-2) > (3x“-6x-3) ,
x2—3x—1>0,
3x% - 6x -3 0.

SaMeTuM, 4To % -6x—3= (x2—3x—1)+(2x2—3x—2).

Beemem o6o3mavenus a = x% -3 — 1, b= 262~ 3x - 2. IlepBoe HepaBEHCTBO CHCTEMBI
npuaumaer Bun 4ab > (a + 6)2, OTKyza a®—2ab+b% < 0; (a- b)2 <0, a 2TO BO3MOKHO,
TOJBKO ecnu a = b.

Takum oGpasom, x2—8x—1=2%%—8x- 2, oTKyma =1 ", sHaumt, x =-1 wim x =1
YCIIOBUSM CHCTEMBI YIOBIETBOPAET TOABKO X = —1.

Omeem: -1.

Conep:xanne Kpurepusd Banasr
O60CHOBAHHO MOJIyY€H IPABUIBHBIA OTBET. 3
OTBeT WM OTAWUYAETCS OT BEPHOTO KOHEYHBIM YWCIOM TOYEK, WIH MPH 9

NPaBHJIBHOM PACCy:KIeHIHU HEeBepeH M3-3a apu(MeTHIecKoH OmnoKH.

Pemrenve comepsxur BepHbIe MpeoOpas3oBaHWs, HO B OTBeTe JHUO0O IOTEPSHBI 1
BepHbIE IPOMEKYTKH, TU00 TPHOOPETEHbI INIITHHE IPOMEIKY TKH.

Pemenne me COOTBETCTBYET HU OOHOMY M3 KPUTEPHEB, II€PEYUCICHHBIX BBIIIIE. 0
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Paccrosame Mexmay IeHTpaMu OKpy:KHOCTed pamumycoB 1 m 9 pasHo 17. Irmx
OKPYKHOCTEH U UX 00IIed BHyTPeHHE! KacaTeIbHOM KACAeTCA TPeThS OKPY/KHOCTb.
Haiinure ee pamguyc.

Pewenue.
Jlokamem cHauana clIeiymllee yTBEpIKIeHHE.
Eciu a - paccrogame MexIgy IIeHTpaMu

OKpYy:KHOCTEH paguycoB r u R, a >r + R, obmas

BHEIITHAA KAcaTelbHas KacaeTcsi OKPY:KHOCTEeH
B TOUKax A u B, 00Iaa BHYTPEHHAS — B TOYKAX
CuD, o

AB=\a®-(R-1r)?,CD =a® - (R+1).
Heiicreurensno, mycts Oy m Oy — IEHTPHI

OKPY:KHOCTEH DPajguycoB r ¥ R COOTBETCTBEHHO
(puc.1). M3 Toukm O; m Oy omycTuMm

nepneHaAuKyIapsl 01 Q Ha npamyio O9B u OoF
Ha dnpamylo O0;C. H3 nOpamMoyroapHbIX

tpeyroabHUKOB 01Q09u O1F Oy nHaxomuMm, uto 0@ = /0109 - Q05 =
OoF = /0,05 —FO; =+a?- (R +r)?

CnemoBarensro, CD = OgF = \/a2 -R+ r)2.

IIycts x — papmyc nckomoi okpyskHoctH, O — ee neHTp. Samerum, yto npsamad CD — obmas
BHeEIIIHAA KacaTelbHad Iu60 oxkpy:xHocTel ¢ meHTpoM O u 04 (puc. 2), mub60 OKPYKHOCTEH C
neuarpamu O u O; (puc. 3). B mepBoM u3 9THX CiIyyaeB HCKOMasd OKPYKHOCTb KacaeTcs
npsamoit CD B Touke C, Bo BTopoM — B TouKe D.

Puc. 2 Puc. 3

ITo morasanuomy CD = 172 - 9+ 1)2 =4/189.
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B IIepBOM cCiiy4dae CD - O6Hlaﬂ BHEIIHAA KacaTe/JbHad K OKPYHHOCTAM C IIEeHTpaMu Ou 02,

nostomy CD = \/(x + 9)2 -9 —x)2 = 6./x, 35aunr, 6/x = +/189. CregosarensHo, x = %

Bo BTopoMm ciayuae CD — obiiasa BHeIIHAA KacaTelbHasd K OKpyskHOCTAM c meHTpamu O u O,

mosromy CD = \/(x + 1)2 -(1 —x)2 = 2.x, 3HauuT, 2./x = +/189. Caegosarenbuo, x = %
21 189
Omeem: — umu ——.
4 4
Cogep:xaHue KpATEPHI Banasl

PaccMoTpeHsl Bce BO3MOMKHBIE TeOMETPHUYECKHE KOH(MUIYPAIUH, W IIOJIy4eH 3
TIPaBUIbHBIHA OTBET.
PaccmoTpena xota 6bI ofHA BO3MOMKHAA KOH(UIypalud, B KOTOPOH IIOIy4eHO 9
NpaBUIbHOE 3HAYEHNE NCKOMOH BEJIUYMHEI.

Paccmorpena xorda ObI OHA BO3MOKHASA TreoMeTpHYecKada KOH(HUrypanud, B
KOTOPOM IIOJIy4eHO 3HA4YeHWe WCKOMOM BeJIWYWHBI, HENpaBWJIbHOE U3-3a 1
apu(MeTHIecKoi OUINOKH.

Pemrenme He cOOTBETCTBYET HU OHOMY U3 KPUTEPHEB, IEPEUHUCIEHHBIX BHIIIIE. 0

HaiinuTe Bce 3HaueHHs mapaMerpa d, IPH KaXA0M U3 KOTOPHIX YPaBHEHHE

2
COS[M\J —cos(2x+a) = x> —8x—a

3
nMeeT eJUHCTBEHHOE pellleHue.
Pewenue.
10x — 2x2 — -
O6osuauum y = %. Torza x? = —W.
3y — 10x +
YpaBHeHue IpuHUMAET BU COSY — cos(2x +a) = —% -8 —a,

orkynal, 5y + cosy = -3x — 1, 5a + cos(2x + a);
Kocunyc - dyurnus gernas, moaromy 1, 5y + cosy = 1, 5(-2x —a) + cos(—2x — a).
Paccmorpum dyurnummo f(¢) = 1, 5 + cost.
YpaBuenue npuauMaet Bug [ (y) = f(-2x — a).
Ara ¢QyHKIUA OmpeeNeHa IpH Bcex [ W ee NpousBopHad pasHa ['(¢) =1,5-sint >0 npu
BCex [.
CremoBarensto, pyHKIUA f () MOHOTOHHO BO3pacTaeT Ha BCEH YHUCIOBOM MPAMOM.
Torma ypaBuenwue f(y) = f(—2x — @) paBHOCHJIBHO YCIOBHUIO Y = —2X —q.
Cuenaem 06paTHyIo 3aMeHy:
10x—§x2—a - 9%-a
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10x—-2x¢%—a=—6x—3a; x*°—8x—a=0.
y aBHEHHNEe HNMeeT eJUHCTBEHHOe pemeHHe,
8 +4a =0, a=-16.
Omeem: -16.

eC/ini €ero OJUCKPUMHHAHT pPaB€H HYJIO:

Coaep:xanue KpuTepus Bamnsr
O60CHOBAHHO TIOJIy4YeH TPABUIbHBIA OTBET. 4
JomyIueHs! OMnuOKH, KOTOPHIE, BO3MOKHO, IIPUBEJIH K OTBETY B BU/E IIPOMEKYTKA. 3

OrBer HEBEpEH WM OTCYTCTBYET, HO B PEIIeHU! IIPEeJCTaBIeHA IPABWIbHAS
rpaduyeckas WHTEpIperanus MIX O000CHOBAHA MOHOTOHHOCTH (DYHKIIMH U 2
ClleJIaH Nepexosi K PaBEHCTBY apryMeHTOB.

OTBer, BO3MOKHO, OTCYTCTBYeT WJIM HEBEPEH, HO CIOENIaH IIEePEeXOL K PaBEeHCTBY 1
apryMeHTOB, XOT:A 6e3 OCHOBAHMA.

Bce CuTyanuu, OTJIMYHbI€ OT OIIMCAHHBIX BBIIIIE. 0

Harypanpabsie uwmcna a, b, ¢ 00pasyioT BO3pacCTamIIyld apu(pMETHIECKYIO
rporpeccuto, mpudeM Bce oHu 6oiabire 1000 u ABIAOTCI KBagpaTaMy HATYPAIbHBIX
uucesn. Halinure HanmeHnsbIliee BO3MOKHOE, ITPH YKA3AHHBIX YCIOBUAX, 3HAYEHUE b.

Pewenue.

I a:a’z,b:b'2,c:c'2;a’<b'<c’;
yCTh
a >32;b=a +t,teN.
Torma
2 ’ 2_ 2 12, ’ ’ ' "o 2
20 +4d't+2t° =a'“+c“; (@ +2t+c)a +2t ) =2t°.
Ionoxum p=a'+2t+c',qg=a'"+2t-c';p—q=2c".
SHAYHUT, YUCIA P, — OLUHAKOBOM YETHOCTH, a TAK KaK pgq = 22 , TO

p=2n,q=2mn,m e N) =>t=2v(ve N).

3Hauwr,
+
a’+2t:u:n+m,
2 a=n+m-4v=>32,
c’:%:n—m, S cd=n-m=34,
0.2
= 2 nm =2v-.

IIpu sTuX ycnoBusax HE0OXOAMMO HANTH MUHUMYM
b=n+m-2v.

Tak xak n > 35,m > 1,T02v2=nm235:>v25.
Ianee mepebupaem ciryuan:

nm="50,n+m > 52,

Dv=5= n-m2>34,n>35m >

1 pelieHui HeT;
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nm ="72,n+m > 56,

Dv=6=1 mssans3sms1 0 6L
nm =98,n +m > 60, ;o
Hv=T7= n—m234,n235,m21:>b_85’
= >
Ly—8= nm=128n+m > 64, W =113 =50

n-m>34n>35m>1
5)v>9=562>32+2v>32+18=50.

3Ha4yuT, HauMeHbIllee 3HAUeHue b = b2 = 2500 , TIDK 3TOM @ = 342, c=622.
Omeem: 2500.

Conep:xaHue KpUTEpH Banas:
O60CHOBAHHO MOJIyY€H MPABUIBHBIA OTBET. 4
HmeeTca BerMuCIMTEIBHAR OIIKMOKA, BOSMOKHO, IPHBE/IIAA K HEBEDHOMY OTBETY,| g
HO IIPAaBUJILHO OPTaHM30BaH mepebop.
OTser, BO3MOXHO, HEBepeH, OJHAKO NpPABHILHO 0003HAYEH mepe6op cf o
WCIIOJIb30BAHUEM T€OMETPUYECKHX WIIH AHAIUTHIECKAX COOOPasKeHMIA.
Pemenns mmyres npamemy mepeGopom ¢ ommbkamu. Orser orcyTcTByer mimm| ¢
HEBEPEH.
Pemrenne He cOOTBETCTBYET HU OHOMY M3 KPUTEPHUEB, IIEPEUNCAEHHBIX BBIIIIE. 0

© MHOO, 2010 r.




Maremaruka. 11 knacc. Bapuant 504 1
anTepnn OI€HHUBAHUA SaI[aHI/Iﬁ (¢ paaBépHmiM OTBETOM
g

Pemure cucremy ypaBHeHHI
cosx” =—siny.

Pewenue.

W3 mepBoro ypaBuenus ciemnyet: y > 0, a BTopoe ypaBHeHHe IPUHHUMAET BHU COSY = —siny ,
s
OTKyzma y = 1 + k. YuurbiBas, uto y > 0, monyuaem: k= 1,2, ...

Torma x = + /—%+nk.
Omeem:[— —E+nk; —E+nk; , {—E+nk;—z+nk k=12, ...
4 4 4 4

Conep:xanne Kpurepusd

Bannasl

O60CHOBAHHO MOJIyY€H MPABUIBHBIA OTBET. 2

Ilomyuens! nuIIHHE pElIEHHS, MOCKOJIbKY HE YJYTEHO, 4YTO y > 0 MaM MOTEepaHA

YacTh pelIeHWI CHCTEMBI IIPH YCJIOBHM, YTO TPUTOHOMETPHYECKOe ypaBHEHUe 1
pelieHo BepHO.

Penrenme He cOOTBETCTBYET HU OHOMY U3 KPUTEPHEB, IEPEUNCIEHHBIX BHIIIIE. 0

B mpaBusnwmoit mectuyronsuoii mmpamupe SABCDEF, cTOpPOHBI OCHOBaHUS
KOTOpOi# paBHBI 1, a OOKOBBIE peOpa paBHBI 2, HAWIWTE KOCHHYC YIJIa MEKIY
npambivu SB u AE.

Pewenue.

Hckombrit yron paBeH yriay mexay npambiMu SB u BD, mOCKOIBKY
BD || AE. B pasuobegpenrom tpeyronsHuke BSD mposemem
BBICOTY U Meguany SM.

1 V3
BM =—-BD =—.
2 2
W3 npsmoyronbHOro Tpeyroabanka SMB nonyyaem:
BM 3
cos ZSBM = —=—.
SB 4
V3
Omeem: —.
4
Conep:xanmne Kpurepusd Banasr
O60CHOBAHHO MOJIyY€H MPABUIBHbBIA OTBET. 2
Crroco6 HaXOKIEHUsi HUCKOMOTIO yIiia BEPeH, HO IOMydYeH HEeBEPHBIA OTBET WJIN 1
peliieHre He 3aKOHYEHO.
Pewrenvie He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, IEPEUYHCIEHHBIX BBIIIE, 0
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1 3 -1
Pemnre HepaBeHCTBO logy3 =1 >

x—1

—_—

Pewenue.
ITycts y = 3* - 1. Torga x = logs(y + 1), 1 HepaBeHCTBO IPUHUMAET BUJ
3y

lo
logsy > 1 log3y—log3(y+1)+1>0; g3§:} >0
logg(y +1) -1 logg(y +1) -1 10g3 :
Ilepetinem  cucreme:
i
y+1
ISy ) >0,
3 2y-1 >0 2y-1 >0
y+1>0, y+Dy-2) 7 3 y-2 7
y>0; y>0; y>0.
1
Permenue cucrempr: 0 <y < 3 y> 2.
1
Crnenaem obpaTHyio 3amery: 0 < 3¥ -1 < 5 W 3% -1 > 2, oTkyza
3
1<38%< Eunn3x> 3. Buauwnt, 0 < x < 1 - logs2 unm x > 1.
Omeem: (0;1 - 10g32], (1; + ).
Conep:xanne Kpurepus Bannsr
O60CcHOBAaHHO MOIy4eH MPABUIbHBIA OTBET. 3
OrBer miM OTIMYAETCA OT BEPHOTO KOHEYHBIM UMCIOM TOYEK, WIM IpH| o
IPaBUJILHOM PACCYKIEHUN HEBEPEH M3-3a apu(I)MeTHIECKOH OIMOKH.
Pemenue comep:xuT BepHBIE HpeoOpa3oBaHMs, HO B OTBETe MO0 ITOTEPSHBI 1
BepHbIE IPOMEIKYTKH, JIN00 IPHOOPETEHbI JINIIIHAE TPOMEKY TKH.
Permrenvie He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUHCIECHHBIX BBIIIIE. 0

Ilan mpamoyronbubiii Tpeyronbuuk ABC ¢ xareramu AC = 36 u BC = 27. C
IIEHTPOM B BepIiuHe B mpoBemeHa OKPY:KHOCTL S paauyca 18. Haiimmre pamumyc
OKDYIKHOCTH, BIICaHHOH B yroi BAC u kacaromeiics okpy:xHOCTH S.

Pewenue.
O6osnauum ~ BAC = a. Torga
_BC 27 3

a=—=—=— cosa—é sina—E
AC 36 4’ -5’ 5
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IIycrs x — paguyc uckomoii oxpy:xuoctu, O — ee menrp, D — Toura Kacanud ¢ sydom AC, M —
TOYKa KacaHud c OKpyskHOocTbl0o S, E — mpoeknma touku O Ha mpamyio BC. Ilentp
OKPY?KHOCTH, BIIMCAHHOH B YIOJI, IEXKUT HA €r0 OMCCEKTPHCE, 3HAYUT,

1 4
a l+cosa ‘1%

ctg ZOAD =clg— = — 7> =3.
2 sina =
W3 npsamoyroabuaoro Tpeyroabauka OAD Haxomum, 4To
AD = ODctg% —3x.
A
o)
2
ch B(E)
M
D 0
Puc. 1 Puc. 2

3aMeTuM, 4TO YCIOBHUIO 3aa4H YAOBIETBOPAIOT IBE OKPYKHOCTH: IIEHTDP OLHOHN PACIIOIOKEH
BHyTpu Tpeyroabauka ABC (puc. 1), a meHTp BTOpo#l — BHe (pmc. 2), mpuueM HCKOMas
OKPY’KHOCTH KACAeTCS OKPY/KHOCTH S BHenIHuM obpasom, sHaunt, BO = BM + MO = 18 +
x.

B mepBoMm cityuae Touka D nemut Ha karere AC, mosTomy
OE =CD =AC-AD = 36-3x, BE =BC-CE =BC-0D =27 -x,
npuaem AD < AC, T.e. 3x < 36,x < 12.

ITo Teopeme ITudaropa BO? = OE? +BE2, WU

(18+x)% = (36— 3%+ (27-x)%, x2-84x+189=0, x <12,
OTKyAa HaXOIUM, 9YTO X = 7.
Bo BTopom ciyuae Touka D nexut Ha npomosnkennn karera AC 3a Toury C, mosTomy

OE = CD = AD - AC = 3x - 36,

npuuem AD > AC, 1. e.x > 12. Torga

(18 +x)% = (3x — 36)% + (27 —x)%; &% —34x +189 =0; x > 12,
OTKyga HaxomwM, uro x = 27 (9r0 smauut, yro OD = BC, T. e. Touka E coBmamaer c
BepIIuHoH B).
Omeem: 7 unn 217.
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Conep:xanmne Kpurepus Bannabl

PaccMmoTpeHbl Bce BO3MOMKHBIE TeOMETPHUYECKHE KOH(MUIYpAIuW, U IIOIy4eH 3
IPaBUJIbHBIN OTBET.

Paccmorpena xorsa 6bI OfHA BO3MOKHAA KOH(MUTYpAIUA, B KOTOPOH IIOIyYE€HO 9
IPAaBUJIbHOE 3HAYEHNE NCKOMOHN BEJIUUMHEI.

Paccmorpena xorsa Obl OfHA BO3MOMKHASA TIeOMETPHYECKAd KOH(UTypallusd, B
KOTOPOM TIOJMyYeHO 3HAUeHHe MCKOMOW BeJIWYMHBLI, HEIpaBUIbHOE H3-3a 1
apuMeTHIecKoi OLIHOKH.

Pemenne me COOTBETCTBYET HA OJHOMY U3 KPHUTEPHEB, II€PEYUCIECHHBIX BBIIIIE. 0

HaiinuTe Bece 3HAUeHMs MapaMerpa a, IPH KaMXKIOM U3 KOTOPBIX YPABHEHHE
2
64x+a_4x —5x+4a :x2 _8+a
He uMeeT I[eﬁCTBPITeJILHI:IX DeIHeHI/IfI.

Pewenue.

Caemnaem 3ameny: y = x%—b5x+4a . Torax’ = y+5x —4a.
Ypasuenue IIPUHIMAET BUJ 64" =y + by —4a - 8x+a+47,
Sx+8a+4%30 =y 1 4V,

Pacemorpay dyrkmmio f(¢) = ¢ + 4.

OTKyJa

YpaBHenue npunuMaet Buz [ (3x + 3a) = f(y).

Oynrmua f(¢) onpesneneHa Ipy Bcex ! ¥ MOHOTOHHO BO3PACTaeT HA BCEH YHCIOBOM IIPAMOH.
Torma ypaBuenue f(3x + 3a) = f(y) paBHOCHIBHO YPaBHEHHIO 3x + 3a = .

Cuenaem o6parHyo 3aMeHy: 3x + 3a = x%—Bx+ 4q; %% —8x+a=0.

ypaBHeHI/Ie He uMeetT I[eﬁCTBHTeJILHbIX pe[HeHHfI, €CJ/Id ero JUCKPUMHUHAHT OTPUILIATEJICH:
82-4a <0; a>16.

Omeem: a > 16.

Conep:xanne Kpurepus Bannsr

O60CHOBAHHO TIOy4YeH ITPABUIbHBIH OTBET. 4

Jomymenbl omIMOKH, KOTOpble IIPOBENM K HEBEPHOMY OTBETY IIPH BEpPHBIX 3
paccyRIeHuIx

OrBer HEBepeH MM OTCYTCTBYET, HO B PEIIeHUU I[IPE[CTaBiIeHa IPaBUIbHAA
rpaduyeckas WHTEPIIPeTAI|s WIX 000CHOBAHA MOHOTOHHOCTH (DYHKI[UH, CHEJIaH 2
Tepexoj K PaBeHCTBY apryMEHTOB.

OTBeT, BO3MOHO, OTCYTCTBYEeT WU HEBEPEH, HO CAeJIaH IlepexXxoa K PaBEeHCTBY 1
apryMeHToOB, XOTsd 0e3 OCHOBaHHA.

Bce CUTyalnuy, OTJIMYHbIE OT OIIMCaHHbIX BBIIIE. 0
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BOITHEM MOYKHO DPAsIOKHUTh B IAKETHUKH, & HAKeTHKH YIIAKOBATbh B KOPOOKH, IIO
2 makeTuKa B OfHY KOPOOKy. MoHO 5TH ke GONTHKH PA3IOKHUTh B IIAKETHKHU TaK,
9TO B KaXKIOM IMaKeTuKe OymeT Ha 5 GOJTHKOB MeHbIlle, YeM PaHbIlle, HO TOTIAA B
KaKIoi KopobKe OymeT JekaTh IO 3 IMAaKeTHKA, a KOpPOOOK morpebyercsi Ha
2 mensnine. Kakoe HamMeHbIllee KOJIMYECTBO OOITHKOB MOMKET OBITh IIPU TaKHUX
VCIIOBUAX?

Pewenue.

Ilycrh B KaXI0M M3 X KOPOOOK JIGWKUT IBA TIAKETHUKA, IO 7 GOATHUKOB B KaykaoM. Bo BTopom
ciIyyae KOpOOOK X — 2, IAKeTHMKOB B KOpoOKe 3, a 60aTHKOB B maketuke n — 5. ITo ycmosuio
3amauu noaydaem: 2nx = 3(n —5)(x — 2), oTkyna

p102-30 .. 60 :15(1+ 4 )
x—6 x—6 6

3amerum, uto u3 n > 0 cmemyer, 94To

5 > -1, otryzna x > 6.

Y4uuThIBasA, YTO YHUCIA N U X HATypaJbHble, IMOJy4YaeM, 4YTO X — 6 — HaTypaJbHbBIH AETUTENh
yucia 60.

Pemenue Haxonum mepeGopoM IeTUTENEH.

Omeem: 594.

Kommenmapuii. IlepeGop pmenureneiri MOMXKHO COKPATHUTh. SaMETHM, 9YTO KOJIHUIECTBO
GOJITHKOB paBHO

2nx=2x(15+ 60 ):SO(x—6+ 24 ]+300230-2/(x—6)~ 24 +300.
x—6 x—6 x—6

a+b
IlocmemHee mHepaBEHCTBO CleAyeT W3 HEpPaBEeHCTBA O CPEIHHX: 2 >+ab pusa

HEOTPHUIATENbHbBIX YKCEIT.

3HAYHT, KOJTUIECTBO GONTHUKOB He MeHbIre, yeM 120+/6 + 300 > 590.

Yucno 60ITHKOB KPaTHO IIECTH. SHAYUT, HANMEHbIIIee BO3MOKHOE 4nciIo 594.
ATo 3HAYEeHHe JocTHraercsd, eciu x = 11 un = 27.

Conep:xanne Kpurepus Bannsr
O60CHOBAHHO ITOJyYeH IPABWIBHBIN OTBET. 4
Wwmeercsa BpucauTenbHAS OMIXOKA, BOSMOMKHO, IPUBE/AIIAA K HEBEPHOMY OTBETY, 3

HO IIPABWJIBHO OPTaHM30BaH 1epebop.
OrBer, BO3MOKHO, HEBEpPEH, OJHAKO MPaBHJILHO 0003HAYeH Iepebop ¢
HCIIOJIb30BAHUEM FeOMETPHYECKUX FUIM aHAIUTUIECKHUX COO0pasKeHMIA.

Pemrenusa wumiyres npameiM nepe6opom ¢ ommbramu. OTBET OTCYTCTBYET HIH 1
HEBepeH.

Pemnrenme He cOOTBETCTBYET HU OTHOMY U3 KPUTEPUEB, IIE€PEUNCIEHHBIX BHIIIIE. 0
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OTBeTHI K 3aJaAHHAM ¢ KPaTKHM 0TBeTOM

Ne aamanma OTBeT Ne saganman OTteer
Bl 220 BT 182,4
B2 26,5 B8 3
B3 13 BS 216
B4 0,8 B10 4000
B5 11200 B11 -9
B6 12 B12 16

@© MHOO, 2010 r.




Maremamnra. 11 knace. Bapuanr 502

OTBeTHI K 3aJaAHHAM ¢ KPaTKHM 0TBeTOM

Ne aamanma OTBeT Ne saganman OTteer
Bl 59500 BT 325
B2 14 B8 6
B3 -4 BS 5
B4 6 B10 25
B5 1090 B11 4
B6 26 B12 5
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OTBeTHI K 3aJaAHHAM ¢ KPaTKHM 0TBeTOM

Ne saganna OTteer Ne samanma OtTBer
Bl 104000 B7 0,5
B2 16 B3 2,5
B3 -20 B9 5
B4 2 B10 15
B5 1230 B11 2
B6 32,5 B12 9
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OTBeTHI K 3aJaAHHAM ¢ KPaTKHM 0TBeTOM

Ne aamanma OTBeT Ne saganman OTteer
Bl 93500 BT -2
B2 11 B8 1,6
B3 -7 BS 216
B4 22.5 B10 0,4
B5 100 B11 14
B6 9 B12 28
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