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EAviHbIA rocynapcTeerHblii 3k3amen, 2012 r. MATEMATUKA (309 — 1/7)
Kpurepuu ouenuBannst 3a1alni ¢ pa3BépuyTsIM OTBETOM

7 "
a) Pewute ypapucHue 4cos” x—8sinx+1=0.

- 7 3n
0) Haiianre Bce KOPUH 3TOrO ypasHenst, MPHHAANCKALLHE OTPE3KY [— 35— |

Pcuenue.

a) 3anuLUeM ypasiienue B BHJE:

0. ; g ) . . .
4—4sin“x—8sinv+1=0; 4sin” x+8sinx—5=0; (2sinx+5)(2sinx—1)=

’ i T 1 = = . LpE 11 : . l
3HauuT, HOH siny = — 5~ YpaBlicline HC HMEET Koplieii, Wi sinx == oTKyA
v=L 4 omk wn v =25+ 2nk, kel

6 §

0) C noMOLWBK YHCIOBOI OKPYIKHOCTH 0TOCPEM KOPHH,
DPUHALNEKALINEC OTPC3KY [_, 3r;, - 3%}

| Ix

[Tonyuum uncno — %

Javeuanie. OTbop KopHeil MoxkeT ObITh obocHoBan u
MOOLIM APYrHM cnocobOM: ¢ nomoulblo rpaduka, pelueHus
ABOHHDBLIX HCPABEHCTB W T.11.

Orset: a) =+ 2nk . EI[-—FZIIIE, kel .0) - lnr
6 6

§)
Conepakaine KpHTepis B B bamnl
O6OCHOBAIHO NOJYYECHBI BEPHLIC OTBETLI B 000OMX NMYIIKTAX 2
O00cHOBAHNO MTOYYell Bepiblil OTBET B MYHKTE ¢ WIH B NYHKTE 6 -
Pelene ne COOTBETCTBYCT IH OAHOMY M3 KPHTEPHMCB, 1EpCUYHCIeHHbIX 0
BblLLIE
Maxcuviaavubiin Oaaa 2

C2

[nockoet ABC' n ADB, nepecexatores no npamoit AK .

B npasunsnoli Tpeyronsnoii npusme ABCA,B,C| ¢TOpoubl OCHOBaHMS PaBibl 2,

OokoBbie pébpa pasuel 3, Touka D — cepeanua pebpa CC,. Hailuure pacctoanue

oT Bepwnnbl C po nnockoet ADB .

Pcicnne.
[Ipamas B,D nepecexact npsamyio BC B Touke K.

I3 touxw D onycrum nepnenauxynsp DH  na
npsamyto  AK, Torma otpcsok CH  (npoekuus DH)
NEPNCHANKYIAPEN  NPSIMOH AK . llpsamasn AK
nepnenankyaspaa  naockoctd  CDH | cnenosaresbHO,
miockoetw ADB, w CDH pepnenaukynspubl. Beicora
CM Ttpeyronbuka CDH nepneHaukylIspHa MAOCKOCTH
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ADB,, cnepoBatenniio, CM — pacctosnue oT TodukH C 10 noCKoCTH ADB, .

Touka D — cepeanna pcopa CC,, noytomy CD = DC| = %.

3 papenctsa tpeyroasiukos B,C\D n KCD nonyyacm:
CK=8,C, =2.
B pasnotdeapeninonm tpeyronbiuke ACK yron C pasen 120°, 4C=CK =2,
BpicoTa C'H gBascTest OMCCCKTPHCOM, OTKYAa
CH = AC -cos60°=1.

| 3 npsmoyronpiom Tpeyrodbinke CDOH ¢ npambiM ' D
yisiom C: ( LJ—-% CH =1: DH :\/C'D‘j'JrCH'E :‘/—Il M

OTKVY.d BBICOTA

_CcDh-cll_3J13
CM ==t = .

H €
Orser: j—\f—l_i
13
Coaeprkaiine KpuTepus ' Banbl |
O0ocHOBAIIO NOAYUCII BEPHDLIIT OTBCT 2
Peurerie coacpxur  o0docHoBaHHLIH  nepexol K NIalnHMCTPHUCCKOH
30/1a4¢, HO MOJIYYCH HCBCPIILII OTBET WM PCLICHNE HE 3aKO0lIYeHO, |

HITH TTPH NPABHJIBHOM OTBCTC DCLUCHNC HEQOCTATOHHO 000CHOBAIIO

Pewrerive 1e COOTBCTCTBYECT HH OAHOMY H3 KPHTCPpHEB, NEPCYUHCIICHHBIX

0
BLILIC
Marxcustaabhiorie 6arn 2
C3 | Pecwnre cucrtemy nepasencTs
J2'3"‘4'3+27- 37587,
llﬂs_h log,27x+920.
27
Pcluenne,
I. Peuinm nepsoc nepascHeTBo cuctemul. Cagnaem sameny y=3",
2 - ) p <0
18y =87 v+27 32y =9 3y—1 )
18y + = ?{Cb? < : <0; ( I JEU; I 9
v y ) =S PSR
. " w 3 o 2
Yaunrtpiasg, uto 3" >0, nonyuaem: %::_1’ 37 % OTKYAd HAXQAHM pPELICHHNC
NEpPBOro HEpaBeHcTBa CHCTEMDL: —1<x <2 —log, 2.

2. PCLLIHM BTOPOC 1IEPABCHCTBO CHCTCMDI
log,x+3

3(log;x+3) S 5 log ; x+3

+PaY; :
log ;x + | log ; x -+ |

? I
31? —g(lug3,r+l)

+9>0: 9 <3,
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EavHbiv rocyaapcTBeHHbin 3k3ameH, 2012 T. MATEMATWEKA (309 — 3/7)
Caenaem 3ameny =z =log, x.
- 7 - i < —
. S L T !
=+1 z+1 z20
[Og 3 X "f.' = I
T(}I‘,ﬂﬂ ] ; S O OTKY/d HaxoanMm pCuicHHUE BTOpOIro [IL])’[BEI—ICTB’! CHCTCMBI
0g,x20,
U{A{%;le

3. Mockonuky 1<2-log;2, nojyuaeM peClUCHHE HCXOJAHOH CHCTEMDI

HCPABCIICTB!

U-::x-:%; ISx<2-log; 2.
Otger: (D:-]—): [1;2—1log42].
3 ; L] v
CoaepykaHue KpHTCpHS basutbr

ObocHOBaANO MTOJYUYEH BEPHIbLIH OTBET 3
O0ocHOBAHHO 10JIYYECHbI BEPHbIE OTBETLI B O0OUX HEPABEHCTBAX 5
CHCTCMbI HEPABEHCTB
O6ocnoBalno nosiyyen BEPHBIH OTBET B OAHOM HEPABEHCTBE CHCTCMDI |
HEPABCHCTB
Pewenne e cooTBCTCTBYET HH OMHOMY H3 KPHTEPHEB, MCPEHHCIICHHBIX 0
BbILLE

Makcunvarbusiit oara 3

C4

Han pasnoOcipeHiblii TpeyroibHuk ¢ OokoBoii cTtoponoit 4 u yriaom 120°.
BHyTpu Hero paciosnoxenbl IBE PAaBHLIE KACAIOWMECS OKPYKHOCTH, Kaxuas H3
KOTOPBIX KACALTCs JABYX CTOPOH Tpeyrosbiinka. Haliaure paguychl OKpY KHOCTEH.

Peweune.

PaccMoTpum pasuodeiperuniii Tpeyroinbuuk ABC | B kotopoMm AB = AC =4,
L BAC =120°. Tlyct AH — BbicoTa TpeyroJibHUKaA

. . A

ABC . Torna H — cepeunnia BC,
BC=2BH=2ABcos30° = 4*-\'7/E=4ﬁ.

[TpeanosoxuM, 4TO OKPY/KHOCTb paadyca /i ¢
ncuTpom O, snucana B yron ACB u kacacres 0O, D O,
ocHoBailtist BC B Touke N, a OKPYKHOCTL TOI'0 ke A
ranuyca ¢ uenrpom (O, Bnmcana B yron ABC,
] g 4 U B M H N
kacaerca ocnopanua BC B Touxe M, a nepsoii Puc. |

oOKpyxuocTH — B Todke D (puc. 1).
LlenTp OKpyRHOCTH, BIIHCAHHON B YrOJ, JICKUT Ha ero OHCCEKTpUCE, MOITOMY

BM =15°: tg15°= 530" _ |
o b I 4+c0s30° 243
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13 npsamoyroasnoro tpeyrosibiiika BMO, naxoaum:
BM =O,M -ctg £ MBO, = r-ctg5°=r-(2+/3).
Torsa CN =BM =r-(2+3).

JIunns  uenTpoB  KacaloWMXcs OKPYKHOCTCH HPOXOAHT uepe3 TOHKY HX
kacanusi, nnoaromy 0,0, =2r, 3nauur, MN = 0,0, =2r, nockoiibky Q,0, MN —
pAMOYIroiibHHK, (ileaoBaTesbHo,

43=BC=BM+MN+CN=r-(2+43)+2r+r-(2+3)=

W3 _ 5

OTKYIa HAXOAHUM ) = ———+
6+ 2\/_

r(6+2J§L

[TycTs Tenepb OKpYKHOCTL paguyca # ¢ uentpom () snucana B yron BAC u

kacaeTcsa OOKOBOH cTopoHbl AB B Touke P, Bropas OKpyX HOCTh paaHyca ) ¢
uerrrpom O, Bnucauna B yron ABC, kacaercs 60KoBoil ctopousl A5 B Touke O, 4

TAKIKE KACAETCs MEPBOi OKPYIKIOCTH (pic. 2).
M3 npsaMoyroibHbIX Tpeyroiabiikos APQ, u BOO, naxounm:

.-u

ﬁ,
r-(2+\/_3-].

AP=0\P-ctg ZPAQ, =r-ctgbl® =

BO=0,0-ctg LZOBO, =r-clgls°=

CieoBaTenbHO,
4=AB=AP+PQ+QOB=AP+0,0,+ 0B =

=—j=-+.?.r+r(2+x/§),

3
B C
OTKY 18 HAXOAUM # :3—}‘/—3. Puc. 2

B cnyuac, koraa okpyKHOCTH Briucalinl B yrael BAC H ACE , nojay4ydM TOT
JKE pe3ynprar.

OrBeT: J_H] HIH —————— J_

Cmncp}umme KPHTEPUS banbl

PaccmoTpensl  BCE  BO3MOMKHbLIE [COMETPHYECKHE KOHOHIypaumu o 3
NOJIyHCH MPABHIILIBIA OTBET
Paccmorpena xots Obl oana Bo3MoxHas wkoudurypauus, B KOTOPOIi 5
[IICIJ[}"'~[I'...IIUI NMpaBHJILHOC 3HAYUCHHE HCHDMGH BCJTHUHHDI
PaccMmoTpeHa XoTs Obl OJIHA BO3MOKIIAS I'COMCTPHUECKAN ;{mu]nuyp'tuuﬂ
B KOTOPOH NOJIYYCHO 3HAUEHHE HCKOMOH RCJIMUMNILI, HCIIPABHIILHOE H3-32 ]
apuaeTryeckoit oundKu
Peweline He COOTBETCTBYET HH OAHOMY H3 KPHTEPHEB, MCPCUHCIICHHBIX 0
BbI1LIC

Maxciniatbnbiit Oania 3
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EavHeii rocypapceTeernsin aksamen, 2012 . MATEMATUKA (309 - 5/7)
Haitite Bee 3HAYCHUA @, IPH KQKIAOM 13 KOTOPBIX YPABHCHHE
,
= = c.f|3: — 3‘
x+1
ta npomexytke |0:+ o0 ) umeet Gonee UABYX KOPHEi.
Pewicnue.
Paccmorpum  dynkunn - f(x)= alx - 3| no g(x)= R Hceneayem

X+
ypasuenne f(x)=g(x) na npomexyrie [0;+ o).

[Mpn @<0 Bee suauenus ¢ynkumn  f(x) na npomexyike [{}; + o)
HEITOJIOKHTRITBHB, @ BCC 3HAuElNs (PYHKUHH g(x) — HOJIOKHTCIbHBI, NOITOMY
upu a <0 ypasucnue f'(x)=g(.x) ne umeer peennii na upomMexKyTKe [0;+ ).

Mpu a>0 Qynaxuns f(x) Bospacraer Ha HpoMekyTke (3;+o0). Dyukuus
g(x) ybuiBaer na 3TOM HPOMEKYTKe, 1109TOMY ypasuenne [(x)=g(x) seerna

HMEET POBHO OHO peleHue Ha npomexyTke (3;+ ), nockonsky f(3)<g(3) u

f(ngl);,g 3+%).

a

Ha npomexyrke [0:3] ypasuenne  f(x)=g(x) upuuumaer suj

7
Ja—ax = . DTO ypaBHCHHE CBOANTCS K ypaBueunio av- —2ax+(2—3a)=0.

x+1

byaem cuntath, uTo @ >0, NOCKOALKY cnyuail ¢ <0 Obll PACCMOTPCH palee.
3 T

Jnckpumunaur  ksagpatioro  ypashenus D=4a” —4da(2-3a)=16a" -8a,

MO3TOMY IpPH U{a{% ITO YpaBHEHHE HE HMEET KOPIECH: NpH ¢ =

=

-,])— YPaBHCHHE

¥ y I
HMECT CAHNCTBCHBLIH KOPEHL, PABHLIH I3 npn a = 5 YPABHCIHC HMCCT J1Bd KOPHA.

[lycTh ypasieHHe HMeeT ABa KOPHS, TO eCTh a > 1 Toraa o6a KOPHS MEHbLIEC

2
3, nmockosbky npM X 2=3 s3navenns QyHKUMH 3a—av  HENONOKMTENbHb, a
£ "
3Hayenus ynkuHi ‘;1 nonoxurenshbl, [lo Teopemc Buera cymma KopHeil

wd

paBHa 2, a TPOMU3BEJICHHC PaslIO ] 3uauuT, OONLUIMI  KOpElL BCeraa
a

NPHHAICHKHT NMPOMCIKYTKY [{]; 3]‘ a MEHbLIHIT NPHPAAICKHT YTOMY MPOMEKYTKY

2 2,
TOMAAQ H TONLKO TOr1a, koraa =—320. To ¢CTh g < ? ;
ad
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2
Takun oOpasom, ypaslienue o :a|x --3| MUMEET CHCYIOLICC KOMHUYECTBO
X
Kopiieii na npomesyTie [0;+ o ):
e et kopHel npu a <0
]
® OjlHII KOpCHL NpH O <a < R
: 1 2.
® BA KOPUS NPH d=— H 4> =
2 3
‘ I 2
® TPH KOpHA NPH i{ c 5-5.
l 2
OtBeT: = <as=
2 3
_ CoaepKaHHe KpHTEpUa bannol
O06oCHOBAHHO MoJYYeH NPABHABLHLII OTBET 4
C noMOIUBLIO BEPHOTrO PaccyKeHHs NoJydelio MHOXKECTBO 3HaueHHH a, 3
OTJHYalouleecs OT HCKOMOT0 KOHCYHBIM YUCIIOM TOYCK
C NOMOUILIO BCPLOIO PACCYkACHUS TIOAYYCHL! BCE rPaHHYIIbLIE TOYKH 5
HCKOMOI'0O MHOKECTBA 3HaueHuil
BepHo nonyuena xots Obl 04Ha rpaHHYlIas TOYKA MCKOMOI0 MHOKECTBA |
3nadeHii a
Pciuciie 116 cOOTBETCTBYET HH OJHOMY W3 KPHTEPHCB, NEPEeHHCRCHHbIX 0
BLILLIC
Mearxcuvaisnoir 0aia 4

Co

Ha30BEM KyCoK BCpEBKH CTAHAAPTHLIM, €CMH Cro Andia ne menbine 168 ¢M, Ho ue
oonbLe 175 cm.

a) Hekoropetiit MmoTOoK BepéBKH paspesann 1a 24 cranjapTibiX KycKa, Cpeau
KOTOPBLIX €CThb KYCKH pa3noil anuubl. Ha xakoe HaudoILIICE YHCI0 OJHHAKOBLIX
CTAHAAPTHDLIX KYCKOB MO0 ObLINo Obl paspesarh TOT KC MOTOK BEPEBKH Y

0) Haiianre Takoc naumensiice uucno /, 4yro Ai060d MOTOK BepEBKH, ANMA
KOTOpPOro onbuie / cM, MOKHO Pa3pes3aTh Ha CTANLIAPTULIE KYCKH.

Pcuicnue.

Peuienune kax10ro nylKTa COCTOMT U3 ABYX YacTeH: OUCHKA M IPUMEP.

PaccMoTpHM MOTOK BepEBKH UTHIOH X CM. YCIOBHE TOro, 4TO €ro MOAHO
paspesaTh Ha /7 CTAHAAPTHBLIX KYCKOB, 3anHcbiBacTest B BUAC 1687 < x <175n unu

168< 2175,
IF

a) B manuom cnyuae umeem 168-24 < x<175-24 (HepaBcHCTBA CTPOrMe,
MOCKOJLKY CPeAH KYCKOB ecThb HepaBhbie). IIyeTh 9Ty BepéBKy MOKNO pazpesartl

Ha /7 CTauAapPTHLIX KYCKOB, ToOrija 168<2<175. Tpn #2225 noayuacm

n

XNo X 17824 sua , ‘ i .

~53 T e 168, TO €CTb TOT MOTOK BCPEBKH HECNbL3s paspesarh Gonbuie
n

yeM Ha 24 crallgapTunix Kycka.
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EavHbid rocygapcTeeHHbin akaamen, 2012 r. MATEMATUKA (309 - 7/7)

[Ipy n=24 nonyyaem [68*::%-::175. 3HAYHT, 9TY BEPEBKY MOMKHO

pa3zpe3atb Ha 24 OJUMHAKOBBLIX CTAalAApTHBIX KyCckKa, HO HEJb3sl pa3pes3aTh Ha
Donbluee KOAHYECTBO CTAHAAPTILIX KYCKOB.

6) Otpesknt  [1681;1751] n []68(1? +1);175(n + l):l* SIBASIOLLIHECS
pelieHusiMu HepaBencTB 168n <y <1757 u 168(n+1)<x<175(n+1), umetor
oblllie TOUKH Julsl BCeX M, npu kotopeix 168(n+1)<175n, To ecTh nipu n 2 24.

3nauuT, M00yI0 Bepérky Anuioi 168-24 =4032 cm nan bonee MOKIIO pa3pe3aThb
Ha CTaHJapTHBIC KYCKH.

Hoxanem, uto BepéBKy, /UIMHA KOTOpOH X cM Oonbiue 175-23=4025 cm, Ho
MeHbiue 168-24 =4032 cM, Hesb3sl pa3pe3aTh Ha /1 CTAHJAPTHBIX KYCKOB HH s
kakoro n. [lpu n> 24 nonyvaem x <168-24 <168»n, yTO NPOTUBOPEYHT YCITOBHIO
168n < x.Ilpn n <23 nonyuaeM x >175-23>175n, 4TO NPOTUBOPEUUT YCIOBHIO
x <175n. Takum obGpa3zoM, HCKOMOE YHCIo paBHo 4032,

OrtserT: a) 24; 6) 4032.

Coiep/KaHHE KPHTEPHS bannwl

Beprno nonydensl Bce nepevMcieHHbIC (CM. KpHTepuii Ha | Oann) 4
pPe3yJLTaThl
BepHo momydyeHsl TpH H3 NEPEUHMCICHHBLIX (CM. KpHTepui na | Gasn) 3
PE3YILTATOB
BepHo nonyyenbl ABa M3 NEpevyUCIeHHbIX (cm. kputepuil Ha | ©ann) "
PE3YIbLTATOB
BepHo noayyen ouH U3 CNEAYIOWHX Pe3y/IbTATOB:
— HUCKOMas OUCHKA B 1. 4,
— NMpUMEP B M. ¢, 00ECNICYHBAIOUIHH TOYHOCTh NPEABbIAYILEH OLEHKH; l
— UCKOMasl OlICHKA B . O;
— ApuMep B 1. H, obecneduBaoIHi TOUHOCTEL NPEABIAYIIEH OUEHKH
Peinenue He COOTBETCTBYCT HU OJIHOMY H3 KPHMTCPHER, NMEPEUUCICHHBIX 0
BBbILLIC

Marcinansustit bann 4
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