MATEMATUKA, 11 knacc (516 — 1/8)

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.
Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHenue (tg” x +tgx)-v—7cosx =0.

Pewenue.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IIpU COSXx < 0.
Iloryuaem ypaBHeHUE tg2 x+tgx=0, orkyna tgx =0 wm tgx=—1.
VYuuteiBag, uro cosx<0, w3 ypaBHeHus tgx=0  Tomyyaem:

X=n+2nn, n€Z;au3 ypaBHeHUs tgx =—1 nomydaem: x—%+ 2nk, keZ.

OtBeT: T+ 27N, neZ;%+2nk, keZ.
CoJiep:KaHi€e KpUTEPHS Bamer
2

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET
BepHo HaiineHbl Bce 3HaUCHUS IIEPEMEHHOM X, IIPY KOTOPBIX PaBeH HYJIIO

HCpBBII\/‘I COMHOXXHUTEIIb JICBOM YacTH HCXOOHOI'O YpaBHCHUA. Bo3moxknao 1
OT60p HaﬁlleHHBIX 3HAUCHUH WIH HE HpOI/ISBeI[éH, NI HpOI/ISBeZ[éH

HEBEPHO
Penrenne He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHEB, MEPEUHCICHHBIX 0

2

BBIILIE
Maxcumanonwiii 6an

B npaBunbHOM deThIpéXxyronpHol npusme ABCDA B,C\D,, cTOPOHBI OCHOBaHHS
KOTOpPOii paBHEI 4, a 60KOBEIE pEOpa paBHBI §, HAWANTE Yroll MeXAy NMpsMoil AB,

U INIOCKOCTBIO BDD,.

Pewenue.
IIyecte O — cepeauHa otpeska BD. Otpesok AO  sBusercs
HEepIEeHINKYISIPOM, OMYIIEHHBIM U3 TOYKH A Ha MIOCKocTh BDD|. Yronm Mexmy

npsmMoi AB; u nnockocteio BDD, pasen yriny AB,O .
Dy G

B,

I

4,
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ABO  AO=2\2, AB=45.

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

TPEYTOJIbHUKE

Jio
10 °

B  mpsiMoyronsHOM

CnenoBatenbHo, sin ZABO =

OrtBer: arcsin—.
10

CopeprxkaHue KpUTEepHst Baiis
OOG0CHOBAaHHO MOJTYYICH BEPHBIH OTBET 2
Crioco0 HaXOXKAEHHS WCKOMOIO yIiia BEPHBIA, HO IMOJYYEH HEBEPHBI 1
OTBET WJIM PElICHHE HE 3aKOHUYCHO
Pemierre He yIOBICTBOPSACT HU OJHOMY M3 KPHUTCPHCB, MMEPEUMCICHHBIX 0
BBIIIIC
MaxcumanvHolil 6an 2
Pemure HepaBeHcTBO log | (26 —5x)-log,_, 1 >1.
E 7
Pemenue.
Pemenne OyneM BcKaTh MPU YCIOBUSAX:
26—-5x>0,
6—-x>0,
6—x#1,

OTKyZa X € (—oo; 5) U(S; ?j st Takux x moiydaem:

log, (26—5x) log, (26—-5x) log, (26-5x)
) _ 3 _ 3 _
log (6-x)  2log,(6-x) log, (6-x)’
7 7
log, (26 —5x)
HcXOHOE HEPABEHCTBO IPUMET BUI: 7—2 >1.
log, (6—x)

7

7

2
PaccMOTPHUM HCXOZHOE HepaBeHCTBO mpu x € (—o0; 5), Torma (6-x) >1,

otkyna log, (6 - x)2 <0, moaTomy

7
log, (26—5x)<log, (6-x)*; 26-5x>36—12x+x%; (x-2)(x—5)<0;

7 7
2<x<5,

otkyna x€[2; 5).
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26 2
PaccMOTpHM MCXOZHOE HEPABEHCTBO IIPH X €| 5; <) Torma (6-x)" <1,

otkyza log, (6—x)2 >0, moaTomy
7
log, (26 —5x)>log, (6—x)2; 26-5x<36—12x+x°; (x=2)(x—5)=0;
7 7

x<2, x>5,
3
OTKy/a x €| 5; ? .
Otser: [2; 5); (5; %)
ConepikaHue KpUTepHs Basel
OO60CHOBAaHHO MOJTYYEH BEPHBIH OTBET 3

OO0OCHOBaHHO TIOMYYCH OTBET, OTJIMYAIONIUICS OT BEPHOTO KOHEYHBIM
KOJIMYECTBOM 3HAUEHUI IEepEeMEHHOM, NMPU KOTOPBIX OIpenaesieHa JeBas 2
4acTh UCXOJIHOTO HEPABEHCTBA

Pemenune COACPKUT BepHLIfI nepexoa OT HCXOAHOro HEpPaBCHCTBA K
palOHAJIbHBIM HEPABCHCTBAM MM BCPHO Haﬁ,[[eHBI BC€ 3HAYCHUA
nepeMeHHoﬁ, IIpyu  KOTOPBIX OIIpE€ACJICHa JiCBad 4YaCcTb HMCXOIHOIO
HCPAaBCHCTBA

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCICHHBIX
BBIILIE

Maxcumanvrviii 6ann 3

Uepes BepminHy B npaBuibHOTO mectuyroisHuka ABCDEF npoBeneHa npsimasi,
nepecekatomas auaronans CF B touke K . 3BecTHO, 4TO 3Ta mpsMasi pa30ouBaeT
IIECTUYTOJIBHUK Ha YacTH, IUIONIAIM KOTOPBIX OTHOcATCsA Kak 2:3. Hatimute
otHomenune CK : KF .

Pewenue.
IIycte O — meHTp mpaBmibHOTO mectuyroiasHuka ABCDEF, § — ero
mwiomazas. Torna

1 1
S aper = SpepE :ES; S 487 =Ssep =gs'
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D
Puc. 1

PaccMmoTpumMm ciyuaid, korma Touka K pacronoxxena mMexay Toukamud O u F
(puc. 1). Torma mpsimast BK mepecekaer ctopoHy EF B HEKoTOpoil Touke M ,
NpUYEM

7

S ==S; Sgur =S - S pr =—5;
ABMF =g BMF = O ABMF ~ O ABF = 3
1
Seme = Saser —Sasur :ES-
ITnomanu tpeyronsuukoB BME u BMF otHocsarcs kak 3:7, moatomy M
nemut EF B otHomeHun 3:7. Tpeyronbauk BKC nomoOeH TpeyroiabHuky MKF

1
¢ xodhdummenTom g (FM || BC; BC=EF =70MFJ, CJICIOBATENBHO,

CK _10

KF 7'

E N D
Puc. 2

ITycts Temeps Touka K nexut mexay C u O (puc. 2). Torna npsmas BK
repecekaeT ctopony DE B HEKOTOpOi Touke N , mpuuém
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1 2 1
Spepe :ES; Speon ZES; Spep :gS;

7
Sgnp =Sscony —Spep = %Sé

1 2 1
Sene = Sscpe ~ Sseon 2S 3 S 105-

IInomanu tpeyronbHukoB BNE u BND otHocarcs kak 3:7, mostomy N
nenut DE B oTHomeHuu 3:7.

Ilycte nuaronanu CF u BD mnepecekaiorcs B Touke L. Torma L —
cepenuna OC, OL — cpenssist TuHUs TpeyroiabHuka BDE | a Tak kak N JIeiauT
otpe3ok DE B otHomenuu 3:7, 1o K nenut orpe3ok OL B TOM K€ OTHOLICHUH.
0O6o03naunm OK =3z . Torna

KL=7z; CL=0L=10z; CK =CL+ LK =17z,

OF =0C=2CL=20z; KF =0K +OF =23z

CK 17
CnenoBareinbHO, — = —.
KF 23
OrtBer: 10 WU ﬂ
7 23
Copeprxanue KpUTepus Basuier
O060CHOBAaHHO TOJYYCH BEPHBIA OTBET 3

PaccmoTpeHa xoTs OBl 0/{Ha BO3MOXHAsl FeOMeTpUdecKast KOH(Urypanus,
JUIsL KOTOPOH MOJIy4€HO NPaBUIbHOE 3HAYCHUE NICKOMOW BEIMYUHbL

2

PaccmoTpeHa xoTs OBl 0/THa BO3MOYKHAsI FreoMeTpHUIecKast KOHQUTypamus,
JUJIS1 KOTOPOM MOJTy4YeHO 3HaUY€HNE NCKOMOW BEJIMYMHBI, HETIPaBUIIBHOE W3- 1
3a apu(HMETHIECKOH OMUOKH

Pemenne He COOTBCTCTBYCT HAU OAHOMY H3 KPUTCPHUCB, NECPCUUCICHHBIX
BBIIIC

Maxcumanvriti 6ann 3

HaiinuTe Bce 3HaUeHUs @, IpU KaKIOM U3 KOTOPBIX cHCTEMa
(=5 ) + (=5 ) =9,
y=ax+1,

xy >0

HUMECT CAMHCTBCHHOC pCIICHUC.

Pewenue.
IlepBoe ypaBHeHme mpu ycioBum xy >0 3agaéT Ha IUIOCKOCTH JIBE

OKpYXXHOCTHU pajuyca 3 ¢ IeHTpaMu (5; 5) u (—5; —5), a BTOpoe — mpsiMyto [ ¢

YIJIOBBIM KOO GHUIIMEHTOM @ , MPOXOISIIYIO Yepe3 TOUKY (O; 1) (cm. puc.).
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Ipsimast [ xacaeTcsi OKPY)KHOCTH C IICHTPOM B TOYKE (—5;—5) paauyca 3
TOoraga M TOJIbKO TOrJa, Koraga CucCreMa
y=ax+1,
(x+5) +(y+5)° =9
HMECT CAMHCTBCHHOC PCHICHHUC. HJ’IH 3TOTr0 HeO6XOZ[I/IMO, lIT06I>I KBaJgpaTHOC
ypaBHEHHE

(1

(x+5) +(ax+1+5) =9
HUMEJI0 CAMHCTBCHHOC PCIICHHC. HpI/IBCZléM YpPaBHCHHUEC K BULY
(a® +1)2% +2(6a+5)+52=0
1 U3 PAaBCHCTBA HYJII0 JUCKPUMHWHAHTA ITOJTYUHUM:
(6a+5) —52(a”+1)=0,
OTKYy1a 164> —60a+27=0.

1544117
8

15-+/117
2 .

3HauuT, q , a3 = Cucrema (1) wumeer pemeHUs
15-~/117 15+/117
TOJIBKO IIpHU 2 <a< 2 .

Amnanorn4yao, npsiMasi / KacaeTcs OKPYKHOCTH C LIEHTPOM B TOYKE (5; 5)
pamiyca 3 Tor/ia ¥ TOJIBKO TOT/a, KOT/Ia CHCTeMa
y=ax+1,
(x=5)+(y-5)=9
UMeeT EJUHCTBeHHOe pemeHue. i 3Toro HeoOXOoAMMO, YTOOBI KBaJpaTHOE
ypaBHEHHUE

)

(x=5) +(ax+1-5)"=9
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HMEII0 eAUMHCTBeHHOE pelienue. [lpuseném ypaBHeHue K BULY
(a® +1)x* =2(4a+5)+32=0
U U3 PaBEHCTBA HYJIO JUCKPHUMUHAHTA MOTYy4UM:
(4a+5)" -32(a” +1)=0,
oTkyna 16a” —40a+7=0.

5+342 . 5-32

3Hauut, a, = 2 T Cucrema (2) MMEET PEeleHHs] TOJbKO
5-3J2 54342
npu <ac< .
4 4
5-3V2 15117 5432 15+4/117
Tak kax < < < , B OTBET IIOMAJaaroT
4 8 4 8
5-32 154117
TOJIBKO @, = ua = .
4 8
5-3V2 1543413
OrtBerT: s .
4 8
CoepykaHue KpuTepHst Bannel
OO00CHOBaHHO MOJTYYCH BEPHBIA OTBET 4

C 1oOMOIIBI0O BEPHOTO pPACCYXJAECHHUS IOJyY€Hbl BEpPHBIE 3HAYEHUS
napaMmeTpa, Ho

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (516 — 8/8)

Pewenue.

a) [la, moxxet. Harmpumep, cymma 100010 TpUALATH OJHOTO YMcia U3 Habopa
6,4,3,2 ...,2,1,...,1 ©He Oompme, yemM 6+4+3+2-20+8=61, u wux

20 16

cpenHee apu(HMETHIECKOE MEHbIIE 2.

6) Hert, He MoxeT. Beimumem Bce 4nciia clieBa HaIpaBo B IMOpsAKe yObIBaHHS
n paccmotpuMm 31 umcno, cumras ciueBa. Mx cymma S wmesbme 62. Ilycts
KOJIMYECTBO €IUHHUII CPEH HUX paBHO X. Torma

61>28S>2x+2(28-x)+3+4+6; x=8,

TO ecThb cpenu BbIOpaHHOro 31 ymcna Bceraa ectb BoceMb enuHull. Kaxmoe us
OCTaBUIMXCSI BOCBMM 4HCEJ paBHO 1, U MO3TOMYy BO BCEM Habope ecTh Kak
MUHUMYM IIECTHAUATH €UHULI.

B) Mcrmonb3ys 1recTHaaNaTh eqUHAL U 4yucia 3, 4, 6, MOXKHO COCTaBHThH BCE
cymmBI OT 1 10 29.

Ecnu cpeam ocraBmIMXCsl IBajlaTy 4Mcesl €CThb yuciao oT 3 mo 31, To ero
MOJKHO JIOOaBUTH U MOJYYUTh B CymMme 32.

Ecnu cpenu ocraBmuxcs ABaauaTH 4Mcen HET yucen oT 3 1o 31, To kaxnoe
W3 HUX WM paBHO |, wiw paBHO 2, wiu Oonpmie 31. Tak kak cymMMa 3THX IBajAlaTd
yucell He 00JbIe 61, TO TOJBKO OJHO M3 YHCEN MOXKET ObITh Oouibiie 31. 3HAYuT,
B 3TOM clly4ae Kak MUHUMYM JeBSITHAIIATh Yicen paBHbI | wiu 2. Mcnomb3ys ux
Y IIECTHAJIATH €INHUII, BCETJ]a MOXKHO MOTYYUTh CYMMY, PaBHYIO 32.
OrtgeT: a) n1a, 0) HeT.

CopnepxaHue KpUTepust Banbt

OO00CHOBaHHO NOJIy4YeH BEPHBIH OTBET 4

. 3
— WIN B OTBET BKJIFOYCHO TAKXKE U OJTHO-ABA HEBCPHBIX 3HAYCHUU,
— WIN pECHICHUE HEAOCTATOYHO 000CHOBAaHO
C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA IOJYUYCHO XOTA OBl OIHO BECPHOC 2

3HAYCHUC TapaMeTpa

3ajaua cBeleHa K HUCCIIEIOBAHUIO:
— WIX B3aUMHOT'O PAacIOJI0KEHU OKPYKHOCTEHN U MPAMOiL; 1
— WJIM KB3IPATHBIX YPaBHEHUH ¢ MapaMeTpoM

Pemenue B 1ie1oM BepHOE, COACPIKUT:

— WJIM BEPHBIH IpUMeEp JUIA 1. a) 1 000CHOBAaHHOE BBIIIOHEHHME II. B);
— WM BepHBII npuMep IS 1. a), 000CHOBaHHOE BBIMOJHEHHE II. 0), a X07 3
JIOKa3aTeNbCTBa II. B) B IIEJIOM BEPHBIH, HO COJEPIKUT JIETKO yCTPaHUMBbIE
HETOYHOCTHU

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, NMEPECUUCICHHBIX
BBIIC

Maxcumanvnviii 6ain 4

Habop cocTouTt W3 TpUIUATH NCBATH HATYpalbHBIX YHCEI, CPEAU KOTOPBHIX €CTh
gucna 3, 4 u 6. CpenHee apuMeTHIECKOe TI000ro TPUALATH OJHOTO YUCIIa ITOTO
Habopa MEHbIIIE 2.

a) MoskeT 11 Takoit Habop coliepKaTh POBHO IMIECTHAIIATh SAHHUIL?

0) Moxert 1 Takoi Habop cofep kaTh MEHEE IIECTHAIATH ¢TUHIII?

B) Jlokaxkute, 9TO B JIIOOOM TakoM Habope eCTh HECKOIBKO YHCEN, CyMMa KOTOPBIX
paBHa 32.
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Pemmenue conepkut:
— WJIM BEPHBIH ITpUMep UIA 1. a) 1 000CHOBAaHHOE BBITIOJHEHHE 1. 0);
— WM 0OOCHOBAHHOE BEHIMOJHEHHUE 1. B) (IPH HE BBHINONHEHHBIX II. @) U

1. 0)

Pemenne conepxur:
— WJIA BEPHBIN TIpUMEp JIJIA 1. a); 1
— WM 00OCHOBAHHOE BBINIOJIHEHHUE I1. 0)

PemieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIIEHHBIX
BBIILIE

Maxcumanonoiii 6ann 4
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