EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (501 —1/3)

Enunbiii rocygapcrBennsblii 3k3amed no MATEMATHUKE

Bapuant Ne 501

HNHCTpYyKUMSA N0 BHINOJHEHUIO Pa00ThI

Ha BeIMONHEHME SK3aMEHAIIOHHOW pabOTHI MO MaTeMaTHke maércs 4 Jaca
(240 mun). PaboTta coCTOUT U3 ABYX YacTei U coepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanumii ¢ kpatkum otBetoM (B1-B12) 6a3oBoro
YpPOBHS 1O MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorcs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIN JTaJl BEPHBIH OTBET B BHJC ILIEJIOT0 YUCIIA
WA KOHEYHOH TECATHIHON APOOH.

Yacts 2 comepxut 6 6onee cinoxubix 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJI0 3alMCATh IMIOJIHOE PEIICHHE U OTBET.

CoBeTyeM IUIsl SKOHOMHHM BpPEMEHH TIPOIYyCKAaTh 3aJaHhe, KOTOpOoe He
yaaércsl BBINOJHHUTH Cpa3dy, W TEPEXOIUTh K clenyromeMy. K BBITOTHEHHIO
MIPOMYIICHHBIX 32IaHUI BBl CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
KonuposaHve He gonyckaeTtcs

Yactso 1

Omeemom K 3aoanusam Imoii ywacmu (BI-B12) sensemca yenoe uyucio unu
KOHeunasa Oecamuunas O0poob. Omeem cnedyem 3anucamv 6 ONAHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeyuiezo 3a0anus, Ha4uHAasa ¢
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3nax munyc u 3anamyio
nuwiume ¢ OMOENbHOI K1emouKe 6 COOMEEeMCmMeUU ¢ NPUEEOEHHLIMU 8 DIAHKe
oopazuyamu. Eounuysl usmepenus nucameo He HyHCHO.

AHS Kynmwia Mpoe3gHONW OwiIeT Ha Mecsl W chenama 3a Mecsan 30 moes3mox.
CKoJbKO pyOJicii OHAa COKOHOMMIIA, €CIM TPOC3JAHON OMIIET Ha MECAI] CTOWT
515 pybneii, a pa3zoBas moe3nka — 22 pyous?

IIpu pabote ¢oHaprka OaTapeilika MOCTENEHHO pa3psKACTCs, M HANPSHKEHHE B
JNEeKTpUYecKod nenu (oHapuka mnagaeT. Ha puHcyHKe IOKa3aHa 3aBHCHMOCTD
HaIpsDKEHHS B LEMM OT BpeMeHH padotThl ¢onapuka. Ha ropusoHTanbHO# ocu
oTMedaeTcsi BpeMsi paboThl (oHapuKa B YacaX, Ha BEPTHKAIBHOW OCH —
HamnpspkeHne B BosbTax. Omnpenennurte N0 PHCYHKY, Kakoe HampspkeHue Oyler B
reny gepe3 8 yacoB paboTsl poHapuka. OTBET HaiiTe B BOJIBTAX.
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Haiinute KOpeHb ypaBHEHUS (%) =64.
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Haiinure nentpansHbii yron AOB, ecnmn oH Ha 39° Oonblne BIHCaHHOTO Ha pucyHke n3o006paxén rpadpuk QyHKIuu y = f ( x), onpesieIEHHON Ha MHTEepBale

yrna ACB, ompaiomerocs Ha Ty xe Jyry. OTBeT faiite B rpajycax. (=6;6). Haiiqure KOIMYECTBO TOYEK, B KOTOPBIX KacaTelbHas K Ipapuky

(GYHKINH TapajuieNibHa IpsMoit y =—5.
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B cpemnem rpaxnmanuH A. B JOHeBHoe BpeMs pacxonayer 120 kBru
9NIEKTPOIHEPIHUN B Mecsl, a B HOuyHoe Bpems — 185 kBru. Panbme y A. B
KBapTHpe ObLI yCTaHOBJIEH OJHOTAPU(HBIN CYETUHMK, ¥ BCIO 3JIEKTPOIHEPIUIO OH . .
omwtaunsan mno Tapudy 2,40 py6. 3a kBru. Lo Hazam A. YCTAaHOBHI OcHOBaHMEM TIPSAMOIl TPU3MBI SBISIETCS MPSIMOYTOIBHBIN

IBYXTapu(HBIA CYETYMK, WPU OTOM JTHEBHOW pPAcXOlI  JIICKTPOIHEPTHUH
orurayuBaetcs o tapudy 2,40 py6. 3a kBr-4, a HOUHOH pacxoX OIUIagyMBaeTCs 110
tapuody 0,60 py0. 3a kBru. Haiinnte 00bEM nUIMHpPaA, OMUCAHHOTO OKOJIO 3TOH MPHU3MEI.
B Teuenne 12 mecsmeB pexxuM NOTPeOICHUS U TapH(BI OIUTATH 3JICKTPOIHEPTHU

He MeHsmch. Ha ckompko Ooubine 3amiaTiit OBl A. 3a 9TOT IEpUOJ, eCIi OBl He

noMeHsu1 cuérynk? OTBET naiite B pyOIIsx.

. 4
TpeyroiabHUK ¢ KaTeramMu 8 u 7. BokoBele pédpa paBHBI —.
T

B10 | 3aBucumocTts TemmepaTypsl (B rpagycax KempBHHAa) OT BpeMeHH s

Haiizite 1iommazs TpeyronbHIKa, BEPIIMHBI KOTOPOTO MMEIOT KoopauHatsl (1;6), HArpeBaTeNbHOTO  DJIEMEHTAa  HEeKOTOporo  mpubopa  Obuta  monyueHa
(9:6). (8:9) 3KCIEpUMEHTATLHO. Ha MccieflyeMOM MHTEpBAJlE TEMIIEPATYPA BBIYUCISETCS 10
b b bl M

bopmyne T(t)=7})+bt+at2, rie ¢t — Bpema B MuHyTaX, 1, =1360K,
a=-20 K/mun®, b =240 K/mun. V3BecTHO, 4TO NPH TEMIIEpaType HarpeBaTels
9 cepimie 1900 K mpuGop MOXKET HCIOPTUTHCS, MO3TOMY €r0 HY)KHO OTKITIOYHTH.
Omnpenenute, 4epe3 Kakoe HawOonblIee BpeMs IOcle Hadajna paboTHl HYKHO
OTKIIFOUUTH TIprOop. OTBET BEIpa3UTE B MUHYTAX.
6
. x
B11 | Haiimute TouKy MakcuMyMa QYHKIMHA ) = — ————.
x 436
> o
ol 1 8 9 x B12 | /IBa BemocumeaucTa OZHOBPEMEHHO OTIPABISAIOTCA B 99-KHIOMETPOBBIH HpoOer.
IepBrIit egeT co CKOpOCThIO Ha 2 KM/4 Oonblieii, 4eM BTOpOH, M TMPHOBIBAECT K

¢urMIy Ha 2 4Yaca pasblle BTOporo. Haiiaure CKOpOCTh BEIOCHIIEAUCTA,
npuieanero k Guaunry nepssiM. OTBET AaiiTe B KM/4.

. logy 3 logs 2
HaiinuTe 3HaueHne BbIpakeHUS (3 2 ) .
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Yacrb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime o6aaunx
omeemog N 2. 3anuwume cnauana nomep evinoansaemozo 3aoanusn (Cl, C2 u
m.0.), a 3amem HOIHOE 0DOCHOBAHHOE peuieHue U OmEent.

Pemmre ypasHenue (tg” x — «/gtg x)-v—=5cosx =0.

B npaBunsHol ueTbpéxyronbHoi npusme ABCDA B,C,D;, CTOPOHBI OCHOBaHHS
KOTOpPOH paBHHI 3, a 60KOBbIE pEOpa paBHBI 4, HAWANTE YroJl MeXIY MpAMOil AB;
U IJIOCKOCTBIO BDD; .

Pemmre nepasencteo log ,5(19-9x)-log; . 0,5>1.

Uepes BepminHy B npaBuibHOTO mectuyronsHuka ABCDEF mpoBeneHa npsimasi,
nepecekatomas auaronans CF B touke K . I3BecTHO, UTO 3Ta mpsMasi pa30ouBaeT
HIECTHUYTOJbHUK Ha 4YacTH, IUIOMIAAM KOTOPBIX OTHOcATcA Kak 1:2. Haiigure
otHomenue CK : KF .

HaiinuTe Bce 3HAUEGHUS @ , TIPU KAXKJOM M3 KOTOPBIX CHCTEMAa
(I =4)"+ (151 -4)" =4,
y=ax+1,
xy>0

HUMECT CAUMHCTBCHHOC PCIICHUC.

Habop coctoutr u3 TpuaumaTu TPEX HATYPAIBHBIX YUCEN, CPEIU KOTOPBIX €CTh
gucna 3, 4 u 5. CpenHee apupMeTHYECKOE JIIOOBIX IBAJIATH CEMH YHCET 3TOrO
Habopa MeHblIe 2.

a) MoskeT 11 Takoit Habop collepKaTh POBHO TPHHAALATD CIUHHAIL?

6) MooxeT 1 Takoi Habop cofepkaTh MEHee TPUHAIIATH SIUHUIL?

B) JlokakuTe, 4TO B JIFOOOM TaKOM Ha0Ope €CTh HECKOJIBKO YHCEN, CYMMa KOTOPBIX
paBHa 28.

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
KonuposaHve He gonyckaeTtcs
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Enunbiii rocygapcrBennsblii 3k3amed no MATEMATHUKE

Bapuant Ne 505

HNHCTpYyKUMSA N0 BHINOJHEHUIO Pa00ThI

Ha BeIMONHEHME SK3aMEHAIIOHHOW pabOTHI MO MaTeMaTHke maércs 4 Jaca
(240 mun). PaboTta coCTOUT U3 ABYX YacTei U coepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanumii ¢ kpatkum otBetoM (B1-B12) 6a3oBoro
YpPOBHS 1O MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorcs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIN JTaJl BEPHBIH OTBET B BHJC ILIEJIOT0 YUCIIA
WA KOHEYHOH TECATHIHON APOOH.

Yacts 2 comepxut 6 6onee cinoxubix 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJI0 3alMCATh IMIOJIHOE PEIICHHE U OTBET.

CoBeTyeM IUIsl SKOHOMHHM BpPEMEHH TIPOIYyCKAaTh 3aJaHhe, KOTOpOoe He
yaaércsl BBINOJHHUTH Cpa3dy, W TEPEXOIUTh K clenyromeMy. K BBITOTHEHHIO
MIPOMYIICHHBIX 32IaHUI BBl CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yactso 1

Omeemom K 3aoanusam Imoii ywacmu (BI-B12) sensemca yenoe uyucio unu
KOHeunasa Oecamuunas O0poob. Omeem cnedyem 3anucamv 6 ONAHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeyuiezo 3a0anus, Ha4uHAasa ¢
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3nax munyc u 3anamyio
nuwiume ¢ OMOENbHOI K1emouKe 6 COOMEEeMCmMeUU ¢ NPUEEOEHHLIMU 8 DIAHKe
oopazuyamu. Eounuysl usmepenus nucameo He HyHCHO.

AHS Kynmwia Mpoe3gHONW OWIeT Ha Mecsl W chenana 3a Mecsan 31 moes3naky.
Ckonpko pyOieli OHa COKOHOMHIIA, €CIH ITIPOE3AHOW OWIeT Ha MeCsI CTOHT
515 pybneii, a pa3zoBas nmoe3nka — 21 pyouss?

Ha rpaduke moka3aH mporecc pa3orpeBa IBUraTeis JISTKOBOIO aBTOMOOHIIS.
Ha ocu aOcrmcc oTkiaipiBacTCs BpeMs B MHHYTaX, INpPOIIEAIIee OT 3aIrycka
JIBUTATENs, HAa OCH OpPIMHAT — TeMIleparypa ABHTaTeNs B rpamycax Llembcus.
Onpenenute 10 rpaduKy, CKOJIBKO MHUHYT JIBUTAaTelb HarpeBajics JO
TemrepaTypsl 90°.
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Haiinure kopenb ypasnenus 27 = 7%
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Haiinure nentpamsHbii yron AOB, ecnmn oH Ha 37° Oomblle BIHCaHHOTO

yrna ACB , onupatomierocs Ha Ty ke 1yry. OTBeT faiite B rpaaycax.

C

Tons 3arpyxaer Ha cBOil KommbroTep u3 MuTtepHera (aiin pasmepom 34 M6 3a
30 cexyna. Muts 3arpyxkaer ¢aitn pasmepom 42 M6 3a 35 cexynn, a Kocrs
3arpyxaer (ain pasmepom 30 MO 3a 28 cexkyHn. Ckompko cekyHI Oyaer
3arpyxatbes (aitn pazmepom 540 MO Ha KOMITBIOTEP C HAHOOJNBIIEH CKOPOCTBHIO
3arpy3ku?

Haiinute niomans TpeyroibHUKa, BEPIIMHBI KOTOPOIO UMEIOT KOOPAUHATHI (1; 6) s

(10;6), (8;8).

“V

N logs36
Haiinure 3HaYeHHE BBIPAKECHUS ——>— .

logs 6
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KonuposaHuve He gonyckaeTtcs

Ha pucynke nzobpaxéH rpapuxk y= f '(x) — NPOU3BOJHON GYHKIHMH f (x)

Haiinure aGcuuccy TOuKM, B KOTOPOH KacatenbHas K rpaduky y= f(x)
napaJijiesibHa IpsIMON Y = 3x WJIM COBIA/IaeT C HEM.

Y /
|
/
y=1)
~
I
o 1 x

OcCHOBaHHEM TIPSIMOM TIPU3MBI SBISIETCS IIPSMOYTOJIBHBIH m
1

B10

B11

B12

.« 4
TpPEeyroJbHUK ¢ Katetamu 8 u 7. BokoBeie péOpa paBHBI —.
T

Haiinure 00pEM IUIMHAPA, OMICAHHOTO OKOJIO ATOH MPU3MBI.

CKOpOCTh aBTOMOOMJIS, PAa3TOHSIOIIETOCS C MECTa CTapTa IO HPSMOIMHEHHOMY
OTPE3KY MyTH JUTMHO# [ KM C TIOCTOSIHHBIM YCKOPEHHEM @ KM/4’, BHIYHCIISETCS 1O
dopmyne v=+/2la. Onpenenure HauMeHblIee YCKOPEHHE, C KOTOPHIM JOJDKEH
JIBUTATHCSI aBTOMOOMITB, YTOOBI, TipoexaB 0,4 KM, IPHOOPECTH CKOPOCTh HE MEHEE
120 km/u. OTBET BBIpa3uTE B KM/4".

X

Haiinute Touky MUHEMYyMa QYHKIMH y = — ———.
x"+36

JIBa BenOCHIIEANCTa OXHOBPEMEHHO OTIPABILIIOTCS B 99-KHIOMETPOBBIA Ipooer.
IlepBBIit eneT co CKOPOCTBIO Ha 2 KM/4 OOJbIIeH, YeM BTOPOW, M NMPHOBIBAET K
¢uHMIY Ha 2 dYaca paHbIOIe BTOpOro. Haifaure CKOpOCTh BEJOCHIICAWCTA,
npumeanero Kk Guaunry mepBbiM. OTBET AaiTe B KM/4.
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Yacrb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime o6aaunx
omeemog N 2. 3anuwume cnauana nomep evinoansaemozo 3aoanusn (Cl, C2 u
m.0.), a 3amem HOIHOE 0DOCHOBAHHOE peuieHue U OmEent.

Pemmre ypasHenue (tg” x —tgx)-v/8cosx =0.

B npaBunsHol ueTbpéxyronbHoi npusme ABCDA B,C,D;, CTOPOHBI OCHOBaHHS
KOTOpOi paBHHI 4, a 60KOBEIE pEOpa paBHBI §, HAWANUTE YroJl MeXIY MpAMOil AB;
U IJIOCKOCTBIO BDD; .

Pemmre HepasencTso log | (22 —-3x)- logg,x% >1.
36

Uepes BepminHy B npaBuibHOTO mectuyroisHuka ABCDEF mnpoBeneHa npsimasi,
nepecekatomas auaronans CF B touke K . 3BecTHO, UTO 3Ta mpsMasi pa30ouBaeT
LIECTUYTOJAbHUK Ha 4YacTH, IUIOLAAM KOTOPBIX OTHOcATCS Kak 2:3. Haiinure
otHomenue CK : KF' .

Haiinure Bce 3HaYCHUS a , IPU KAXKAOM U3 KOTOPBIX CHCTEMa
(1=6)" +(l-6) =4,
y=ax+1,

xy >0

NMECT CIMHCTBCHHOEC PCIICHUE.

Habop cocTouTt m3 TpuanaTté IEBATH HATYpajbHBIX YHCEI, CPEAN KOTOPHIX €CTh
gyucna 4, 5 u 7. Cpennee apupmMeTnuecKoe JH0O0BIX TPUALATH YETHIPEX THUCEIT 3TOTO
HaOopa MeHsbIIe 2.

a) MoxxeT 11 Taxoif Habop cofep>kaTh POBHO IIECTHAANATh SAUHUI?

6) Moxet nu Takoi HabOp comepkaTh MEHee MIECTHAALATH eIUHHUIL?

B) Jlokaxkute, 4TO B IIOOOM TakoM Habope ecTh HECKOIBKO YHCEN, CyMMa KOTOPBIX
paBHa 35.
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Enunbiii rocygapcrBennsblii 3k3amed no MATEMATHUKE

Bapuant Ne 509

HNHCTpYyKUMSA N0 BHINOJHEHUIO Pa00ThI

Ha BeIMONHEHME SK3aMEHAIIOHHOW pabOTHI MO MaTeMaTHke maércs 4 Jaca
(240 mun). PaboTta coCTOUT U3 ABYX YacTei U coepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanumii ¢ kpatkum otBetoM (B1-B12) 6a3oBoro
YpPOBHS 1O MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorcs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIN JTaJl BEPHBIH OTBET B BHJC ILIEJIOT0 YUCIIA
WA KOHEYHOH TECATHIHON APOOH.

Yacts 2 comepxut 6 6onee cinoxubix 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJI0 3alMCATh IMIOJIHOE PEIICHHE U OTBET.

CoBeTyeM IUIsl SKOHOMHHM BpPEMEHH TIPOIYyCKAaTh 3aJaHhe, KOTOpOoe He
yaaércsl BBINOJHHUTH Cpa3dy, W TEPEXOIUTh K clenyromeMy. K BBITOTHEHHIO
MIPOMYIICHHBIX 32IaHUI BBl CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
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Yactso 1

Omeemom K 3aoanusam Imoii ywacmu (BI-B12) sensemca yenoe uyucio unu
KOHeunasa Oecamuunas O0poob. Omeem cnedyem 3anucamv 6 ONAHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeyuiezo 3a0anus, Ha4uHAasa ¢
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3nax munyc u 3anamyio
nuwiume ¢ OMOENbHOI K1emouKe 6 COOMEEeMCmMeUU ¢ NPUEEOEHHLIMU 8 DIAHKe
oopazuyamu. Eounuysl usmepenus nucameo He HyHCHO.

AHS Kynmwia Mpoe3qHONW OWJIeT Ha Mecsll W chenana 3a Mecsl 46 IMoe3IoK.
CKoJbKO pyOJicii OHAa COKOHOMMIIA, €CIM TPOC3JAHON OMIIET Ha MECAI] CTOWT
755 pyoueii, a pazoBas moe3aka — 21 py6np?

Ilpu pabote QoHapuka Garapeiika IOCTEINECHHO paspsuKacTCs, W HalpsHKCHUE B
SJIEKTPUYECKON 1enu (oHapuka mamaeT. Ha pHCYHKe IOKa3aHa 3aBHCHUMOCTH
HANpsDKCHHS B LENH OT BPEeMEHH paboThl (oHapuka. Ha ropusoHTanbHON och
OTMEYacTCA BpEM pa60TI)I (bOHapmca B 4YacaxX, Ha BCpTHKaHLHOﬁ ocu —
HaIIpsPKCHUEC B BOHBTaX.()HpCHCHHTe 0 PHUCYHKY, KaKOC HAIPSKCHHUC 6yaeT B
nenu yepe3 10 yacoB paboTel ponapuka. OTBET AalTe B BOIbTAX.
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13—x
Haiinure kopeHb ypaBHEHHUS (%) =64.
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Haiinure nentpansHbii yron AOB, ecnmn oH Ha 39° Oonblne BIHCaHHOTO Ha pucyHke n3o006paxén rpadpuk QyHKIuu y = f ( x), onpesieIEHHON Ha MHTEepBale

yrna ACB , onupatomerocs Ha Ty e Ayry. OTBeT JaidTe B rpajycax. (-1;13). Haiiqure KOIMYECTBO TOYEK, B KOTOPHIX KacaTelbHas K rpapuky

¢byHKIMH MapauiensHa npsamoit y =20.

C
y | ]|
/| \\ y=r (X)/
1, \ N\
4 B -10| 1 13 x
\ i
B cpemnem rpaxmanuH A. B gHeBHoe Bpemsi pacxoayer 120 kBtu \/
AJIEKTPO’HEPTUH B Mecsl, a B HouHoe BpeMsa — 190 kBru. Panpme y A. B
KBapTUpe OBII YCTaHOBJIEH OJHOTAPH(HBIN CUETUHK, U BCIO IEKTPOIHEPTHIO OH
omnaunBan mo Tapudy 2,60 py6. 3a kBru. Tog Hazam A. yCTaHOBHI . .
NBYXTapu(QHBIA CYETYMK, TPU OTOM JIHEBHOW pacxol dSJICKTPOIHEPTHH OcHoBaHMEM  TIPAMOH  NPU3MEL  ABJIACTCA  PAMOYTOILHBIH
ortaunBaeTcs no Tapudy 2,60 py6. 3a kBT-4, a HOUHON pacXo/ OIUTAYMBAETCS 110 TPeyronbHUK ¢ KaTetaMu 8 u 7. BOKOBble pébpa paBHbI i
tapudy 0,80 py6. 3a kBt-4. T
B Teuenne 12 mecsmeB pexuM NOTpeOISHUS U TapH(BI OIUIATHl 3JIEKTPOIHEPTHI Haiinure 0658M LHIHHIPA, OMHCAHHOTO OKOJIO TOI IPHU3MBI.
He MeHsUIHCh. Ha ckosbko Ooublie 3armatiin Obl A. 3a 3TOT MEpHO, eciiu Obl He
noMeHsu1 cuérynk? OTBET naiite B pyOIsx.
HaiiziiTe 1iommazs TpeyronbHIKa, BEPIIHHBI KOTOPOro MMEI0T koopauHats! (1;6), B10 | 3aBucumocts Temmeparypsl (B rpagycax KenbBuHa) OT  BpeMeHH Uit
(9; 6), (8; 9). HArpeBaTeJIbHOrO  JJIEMEHTa  HEKOTOporo  mpubopa  Obula  MONy4YeHa
JKCIepUMeHTaNIbHO. Ha uccinenyemMoM MHTEpBalie TEeMIIEpaTypa BBIYHCISIETCS O
y bopmyne T(¢)=T,+bt+at*, tne t — Bpema B wmmmHyrax, T,=1360K,
9 a=-20 K/mun®, b =240 K/mun. V3BecTHO, 4TO NPH TEMIIEpaType HarpeBaTels
cepimie 1900 K mpubGoOp MOXKET HCIOPTUTHCS, MO3TOMY €r0 HY)KHO OTKITIOYHTH.
Omnpenenute, 4epe3 Kakoe HawOonbIIee BpeMs IOCie Hadajna paboTHl HYKHO
6 OTKIIFOUUTH TIprOop. OTBET BEIpa3UTE B MUHYTAX.
B11 | HaiiguTe TOUKy MakcuMyMma (QYHKIHA y = al
8 Y T
>
of 1 8 9 x B12 | /Ba Benmocunenncta OJHOBPEMEHHO OTIPABISIOTCA B 99-KHIOMETPOBBIN MpOOeET.
[lepBrIii eeT co CKOPOCThEO Ha 2 KM/4 OOJNBIICH, YeM BTOPOW, M MPHOBIBACT K
¢uHMIy Ha 2 4Yaca paHbplOle BTOporo. Haiiaure CKOpOCTh BEIOCHIICAMCTA,
Haii e 3HAYCHHE BHIPAKCHIS (3log23)]0g32. npuieanero Kk Guaunry nepBbiM. OTBET AaiTe B KM/Y.
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Yacrb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime o6aaunx
omeemog N 2. 3anuwume cnauana nomep evinoansaemozo 3aoanusn (Cl, C2 u
m.0.), a 3amem HOIHOE 0DOCHOBAHHOE peuieHue U OmEent.

Pemmre ypasHenue (tg” x — «/gtg x)-v—=5cosx =0.

B npaBunbHol ueTbpéxyronsHoi npusme ABCDA B,C,D,, CTOPOHBI OCHOBaHHS
KOTOpPOH paBHHI 8, a 00KOBbIE pEOpa paBHBI 2 , HAWANUTE Yroll MeXIY MpAMoil AB;
U III0CKOCTBIO BDD, .

Pemmre HepaBerncTBo log, (7 —6x)-log,_, % >1.
9

Uepes Bepminny C npaBWIIbHOTO miecTHyroidsHuka ABCDEF mnpoBeneHa npsivasi,
nepecekaromias npsmyro BE B Touke P. M3BecTHO, 4TO 3Ta mpsiMas pa3OuBacT
MIECTHYTOJPHUK Ha YacTH, TUIOIIATUd KOTOpPBIX OTHocATcs kak 1:17. Haiigute
otHouienue BP: PE .

Haiinute Bce 3HaueHUs a, IpU KaXXKJOM U3 KOTOPBIX CUCTEMA
(1 -6)" + (] -6)" =o.
y=ax+1,
xy >0

HUMECT CIMHCTBECHHOC PCIICHUEC.

HaGop coctout n3 Tpuanatd TpEX HATYpaJbHBIX YHCEN, CPEIM KOTOPBIX €CTh
yucna 3, 4 u 5. Cpennee apudmMeTnieckoe JrOOBIX ABAALATH CEMH YHCET 3TOTO
Habopa MeHblIe 2.

a) Moxer 11 Takoii Habop coziepKaTh POBHO TPUHAALATH EANHUL?

6) Mosxer jn Takoit HaboOp colepkaTh MEHEE TPHHA/IATH SIMHUL?

B) JlokaxxuTe, 4TO B JIIOOOM TaKOM HabOpe eCTh HECKOJIBKO YHCEI, CyMMa KOTOPBIX
paBHa 28.

© 2011 depepanbHas cnyxba no Haasopy B cepe o6pa3oBaHus 1 Haykn Poccuiickon Penepaunm
KonuposaHve He gonyckaeTtcs




EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (513 -1/3)

Enunbiii rocygapcrBennsblii 3k3amed no MATEMATHUKE

Bapuant Ne 513

HNHCTpYyKUMSA N0 BHINOJHEHUIO Pa00ThI

Ha BeIMONHEHME SK3aMEHAIIOHHOW pabOTHI MO MaTeMaTHke maércs 4 Jaca
(240 mun). PaboTta coCTOUT U3 ABYX YacTei U coepuT 18 3amanuii.

Yacte 1 comepxur 12 3amanumii ¢ kpatkum otBetoM (B1-B12) 6a3oBoro
YpPOBHS 1O MaTepualy Kypca MaTeMaTHKU. 3ajaHusi 4YacTH 1 cuuTarorcs
BBITIOJTHEHHBIMH, €CJIM 3K3aMEHYEMBIN JTaJl BEPHBIH OTBET B BHJC ILIEJIOT0 YUCIIA
WA KOHEYHOH TECATHIHON APOOH.

Yacts 2 comepxut 6 6onee cinoxubix 3anannii (C1-C6) mo MaTepuairy Kypca
MaTeMmaTuku. [Ipy WX BBITIOTHEHUH HAJI0 3alMCATh IMIOJIHOE PEIICHHE U OTBET.

CoBeTyeM IUIsl SKOHOMHHM BpPEMEHH TIPOIYyCKAaTh 3aJaHhe, KOTOpOoe He
yaaércsl BBINOJHHUTH Cpa3dy, W TEPEXOIUTh K clenyromeMy. K BBITOTHEHHIO
MIPOMYIICHHBIX 32IaHUI BBl CMOYKETE BEPHYTHCS, €CITH Y BAC OCTAHETCS BPEMSL.

Kenaem ycnexa!
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Yactp 1

Omeemom K 3aoanusam Imoii ywacmu (BI-B12) sensemca yenoe uyucio unu
KOHeunasa Oecamuunas O0poob. Omeem cnedyem 3anucamv 6 ONAHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeyuiezo 3a0anus, Ha4uHAasa ¢
nepeoii Knemouku, 6e3 npooenos. Kaxcoywo yugpy, 3nax munyc u 3anamyio
nuwiume ¢ OMOENbHOI K1emouKe 6 COOMEEeMCmMeUU ¢ NPUEEOEHHLIMU 8 DIAHKe
oopazuyamu. Eounuysl usmepenus nucameo He HyHCHO.

AHS Kynmwia Mpoe3gHONW OwiIeT Ha Mecsl W chenama 3a Mecsan 30 moes3mox.
CKoJbKO pyOJicii OHAa COKOHOMMIIA, €CIM TPOC3JAHON OMIIET Ha MECAI] CTOWT
515 pybneii, a pa3zoBas moe3nka — 22 pyous?

Ilpu pabote QoHapuka Garapeiika IOCTEINECHHO paspsuKacTCs, W HalpsHKCHUE B
SJIEKTPUYECKON 1enu (oHapuka mamaeT. Ha pHCYHKe IOKa3aHa 3aBHCHUMOCTH
HANpsDKCHHS B LENH OT BPEeMEHH paboThl (oHapuka. Ha ropusoHTanbHON och
OTMEYacTCA BpEM pa60TI)I (bOHapmca B 4YacaxX, Ha BCpTHKaHLHOﬁ ocu —
HaIIpsKCHUE B BOJIbTAX. OHpelICJTI/ITe 0 PHUCYHKY, KaKOC HAIPSKCHHUC 6y21€T B
nenu yepe3 10 yacoB paboTel ponapuka. OTBET AalTe B BOIbTAX.
1,8
1,6
1,4
1,2
1,0
0,8
0,6
0,4
0,2
0,0

11-x
Haiinure KOpeHb ypaBHEHUS (%J =128.
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Haiinure nentpansHbii yron AOB, ecnmn oH Ha 43° Oomnblle BIHCaHHOTO
yrina ACB , onupatomierocs Ha Ty e ayry. OTBeT Aaiite B rpaaycax.

C

B cpemHem rpaxnmanuH A. B JOHeBHoe BpeMs pacxongyerT 120 kBru
9JIEKTPO’HEPTUU B MeCsl, a B HOuHOe BpeMs — 185 kBru. Panbme y A. B
KBapTUpE OBLI YCTAHOBJIECH OJHOTAPH(HBIN CUETUHMK, U BCIO IEKTPOIHEPTUIO OH
omraynBan 1o Tapudy 2,40py6. 3a kBru. T'om Hasax A. ycTaHOBHI
JIBYXTapuGHBIA CYETYMK, MPH ITOM JHEBHOH pPacXox  IIIEKTPOIHEPTHH
ormnaguBaercs no tapudy 2,40 py6. 3a kBru, a HOUHOI pacxon OIIauNBaeTCs 10
tapucdy 0,60 py06. 3a kBru.

B Teuenne 12 mecsres pexuM NOTpeOIEHUS U TapU(bl OIIIATH JIEKTPOIHEPIHU
He MeHsUIHCh. Ha ckonbko Ooublie 3amiatui Obl A. 3a 3TOT MEpPHOA, eciiu Obl He
noMeHsan cuétuuk? OTBeT paiite B pyOmsx.

HaiinuTe ninomans TpeyroabHUKA, BEPIIUHBI KOTOPOrO UMEIOT KOOPJUHATEI (l; 6) ,
(10;6), (6:8).

“V

. logy 5 logs 2
Haiinute 3HaueHHe BbIpaKeHUS (5 2 ) .
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Ha pucynke nzo0paxén rpaduk GyHkimm y = f (x) , OIIpeICIEHHON Ha UHTEepBaJIe
(=10;3). Haiixure KOIMYECTBO TOYEK, B KOTOPBIX KacaTeibHas K Ipauky
(GYHKITNH TapajuiesibHa IpsMoit y =—3.

y
N
y =/) [T\[/ ]\
[1Y 1 :
-10 0 1 3Xx

OcHOBaHHEM TPSIMOIl MHPU3MBI SBISIETCS MPAMOYTOIbHBIN

. 4
TpPeyrojapHUK ¢ Katetamu 8 u 7. BokoBbie pébpa paBHBI —.
T

Haiinute 06b€M IUIMHApPA, ONMCAHHOTO OKOJIO 3TOM MPU3MEIL.

B10 | 3aBucuMocTh Temieparypbl (B rpagycax KenpBuHAa) OT BpeMeHH s
HAarpeBaTeIbHOTO  3JJIEMEHTa  HEKOTOporo  mpubopa  Obuia  HONydeHa
sKcrepuMenTansHo. Ha uccnenyemMom MHTepBalle TEMIEpaTypa BBIYHCISAETCS IO
dopmyne T(t)=T,+bt+at’, tne t — Bpema B wmmmHyTax, T,=1360K,
a=-20 K/mun’, b=240 K/vun. W3BecTHO, 4TO MpH TeMIEpaType HArpeBatelis
ceeimre 1900K mpubop MOXXeT HCHOPTUTHCSA, HOATOMY €Tr0 HY)KHO OTKITIOUUTH.
Omnpenenute, 4epe3 Kakoe HauOonbllee BpeMsl IOClIe Hadaga paboThl HyKHO
OTKIIFOUUTH IIpuOOop. OTBET BBIpAa3UTE B MUHYTAX.

X

B11 | HaiinuTe Touky MakCUMyMa (yHKIMU ) = — Zile
X+

B12 | /IBa BemocumeaucTa OAHOBPEMEHHO OTIPABISAIOTCA B 99-KHIOMETPOBBIN HpoOer.
[lepBrIit eeT co CKOPOCThEO Ha 2 KM/Y OOJNBIIEH, YeM BTOPOW, M MPHOBIBACT K
¢uHMmy Ha 2 uyaca paHblle BTOporo. HailanmTe CKOpOCTH BEJIOCHIEINCTA,
npuiiennero K ¢puHunry nepsbiM. OTBET AaiTe B KM/U.
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Yacrb 2

Jna 3anucu pewenuii u omeemog na 3adanus CI-C6 ucnonwv3yiime o6aaunx
omeemog N 2. 3anuwume cnauana nomep evinoansaemozo 3aoanusn (Cl, C2 u
m.0.), a 3amem HOIHOE 0DOCHOBAHHOE peuieHue U OmEent.

Pewure ypaBHeHue (\/5 tg2 x—tgx)-+/3cosx=0.

B npaBunbHol ueTbpéxyronsHoi npusme ABCDA B,C,D,, CTOPOHBI OCHOBaHHS
KOTOpPOH paBHHI 3, a 60KOBbIE pEOpa paBHBI 4, HAWANUTE YroJl MeXIY MpAMOil AB;
U IJIOCKOCTBIO BDD; .

Pemmte HepaBeHncTBO log, (7 —6x)-log,_, % >1.
9

Uepes Bepminny C npaBWIIbHOTO miecTHyroidsHuka ABCDEF mnpoBeneHa npsivasi,
nepecekaromas npsmyo AD B Touke Q. M3BecTHO, 4TO 3Ta mpsMas pa3douBacT
HIECTUYTOJIBHUK HA YacTH, IUIOMIAAN KOTOPBIX OTHOCATCA Kak 5:13. Haiinute
otHouenue AQ:QD .

Haiinute Bce 3HaueHus a, Mpu KaXJA0M U3 KOTOPBIX CUCTEMA
(f=5)" +(1v]-5)" =4,
y=ax+1,
xy>0

HUMECT CIUHCTBCHHOC PCIICHUC.

HaGop coctout u3 Tpuauatd TpEX HATYPaIbHBIX YHCEN, CPEIH KOTOPBIX €CTh
gyucna 3, 4 u 5. Cpennee apudmeTnyeckoe MOOBIX ABAALATH CEMH YHCET 3TOTO
Habopa MeHbIIE 2.

a) Moxer i1 Takoi Habop cojiepKaTh POBHO TPUHAALATH SANHUL?

6) Moset i Takoi Habop comepkaTh MEHEe TPUHAIATH SANHIILL?

B) Jlokakute, 4TO B JIIOOOM TaKOM Habope eCTh HECKOIBKO YHCEN, CyMMa KOTOPBIX
paBHa 28.
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Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHenue (tg” x — \/gtg X)-v=5cosx =0.
Pewenue.
JleBast uacTh ypaBHEHUS] UMEET CMBICI IIpH cosx < 0.
Iloryuaem ypaBHeHUE tg2 X - «Etgx =0, orkyzna tgx =0 wm tgx = \/5
YuuteiBasg, 4TO ypaBHeHusT  tgx=0

cosx<0 . nus3 nojry4yacm:

2
X=m+27nn, n €7 ;an3 ypaBHCHUS tgx:x/g TOJTyJaeM: x:—?n+2nk, kelZ.

OtBet: W+ 271n, neZ;—z?n+2nk, keZ.

Copeprxanue KpUTepHst banist

OO00CHOBaHHO IOJTYYCH BEPHBIA OTBET 2

BepHo HaiineHbl Bce 3Ha4€HUs IEPEMEHHOI X, IPU KOTOPBIX PaBEH HYJIIO
MEPBbIIl COMHOXHTENb JIEBOW YacTH HCXOIHOTO ypaBHEHHs. Bo3MOXHO
oTOOp HaMJEHHBIX 3HAUYEHUH WIM HE TNPOU3BENEH, WM TPOU3BENEH
HEBEPHO

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NMEPECUUCICHHBIX
BBINIC

0

Maxcumanvrviii 6ain 2

B npasunbHOl deThpéxyronpHol npusme ABCDA B,C,D;, CTOPOHBI OCHOBaHHS
KOTOpOii paBHHI 3, a 60K0BbIe pEOpa paBHBI 4, HAWANUTE Yrosl MeXIy NpsAMoil AB;
U IUIOCKOCTBIO BDD, .

Pemenue.

Ilyectre O — cepemmHa otpeska BD. Otpesok AO  sBusercs
HEepHEeHINKYIIPOM, ONYIIEHHBIM U3 TOUYKH A Ha INIOCKOCcTh BDD,. YToa Mexmy

npssMoit AB; u mnockocTeio BDD, paseH yriny AB,O.
Dy G

4
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32
B mpamoyromeHOM  TpeyroneHuke — ABO AO = - AB, =5.
. 32
CnenosatenbHo, sin Z4B,0 = W .
. 32
OtBeT: arcsin——.
10
CojepxaHue KpuTepus bamnbr

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2

Crioco0 HaXOXXAEHHS HCKOMOTO yIJia BEPHBIA, HO IOJIYy4eH HEBEpPHBIH 1
OTBET WJIM PEICHUE HE 3aKOHYEHO

Pemienue He ynOBIETBOPSIET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX
BBIILIE

Maxcumanonwiii 6an 2

Pemmre nepasenctBo log »5(19 —9x)-log;  0,5>1.

Pemrenne.

Pemenune OymeM HCKATh TIPU YCIOBHSIX:
19-9x>0,
3—x>0,
3—x#1,

OTKy/1a X € (—oo; 2) U(Z; %J st TakuX X TOJydaem:
10g),5(19-9x) logys5(19-9x) log,s(19-9x)
log075(3—x) 210go,5 (3—x) log s (3—x)2
log 5 (1 9-— 9);) S
loggs(3—x)

2
PaccMOTPHM HCXOZHOE HepaBeHCTBO mpu x € (—oo; 2), toraa (3-x)" >1,

I/ICXOHHOG HCPAaBCHCTBO NPUMET BU:

orkyza logys(3— x)2 <0, noatomy
logy s (19—9x) <logy s (3—x)*; 19-9x>9—6x+x%; (x+5)(x—2)<0;

—5<x<2,
orkyna x €[-5; 2).

1
PaccMOTpUM MCXOIHOE HEPaBEHCTBO IIPH X € (2; Egj , toraa (3- x)z <1,
orkyza logys(3— x)2 >0, noatomy
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logy s (19-9x) 2 logy s (3—x)*; 19-9x <9—6x+x%; (x+5)(x—2)20;

x<-=5, x>2,

>3)
OTKyJa x €| 2; 5

Otser: [-5; 2); (2; %)
Cojiepxanue KpUTepust Basust
OG0CHOBAaHHO MOJTYYEH BEPHBI OTBET 3

OO00OCHOBAaHHO TIONYYEH OTBET, OTIMYAIONIMHCS OT BEPHOI'O KOHEYHBIM
KOJIMYECTBOM 3HAUYEHUI IEPEMEHHOM, NPU KOTOPBIX ONpPENEICHA JeBast 2
4acTh UCXOJHOI'O HEPAaBEHCTBA

Pemrenne COACPIKUT BepHLIfI nepexoa OT HCXOAHOro HEPaBCHCTBA K
padOHAJIbHBIM HCPABCHCTBAM MM BCPHO Haﬁ,[[eHBI BCC€ 3HAYCHUA

MEPEMEHHOM, MpH KOTOPBIX OIpeAeieHa JieBas 4YacTh HCXOJHOTO !
HEPaBCHCTBA
Pemienre He COOTBETCTBYET HU OJHOMY W3 KPHTEPHEB, MEPEUUCIEHHBIX 0
BBIILIE

Maxcumanouwiii 6an 3

Uepes BepiinHy B mpaBUibHOTO IiecTuyronbuuka ABCDEF mnpoBeneHa npsimasi,
nepecekatomas auaronans CF B Touke K . M3BecTHO, 4TO 3Ta mpsMas pa3ouUBaeT
HIECTUYTOJABHUK HAa 4YacTH, IUIOLMIAAM KOTOPBIX OTHOcATcA Kak 1:2. Haiinute
otHomenne CK : KF .

Pemenne.
IIycte O — ueHtp mpaBunbHOrOo mectuyroiabHuka ABCDEF, S — ero

miomanas. Toroa
1
S 4ser = SscpE :ESQ Ssr =Spep :gs-

A B

|
|
|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
|
|

E D

Puc. 1

Paccmotpum ciyyaif, korna Touka K pacronokeHa Mexay Toukamu O u F
(puc. 1). Torma npsimass BK mnepecekaer cropony EF B HekoTopoil Touke M,
NpUYEM
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1
S 4BMF :ES; Semr =S apmr —Sapr :ES_ES:_S;

1 1 1
Seve = Saper = Sasur :ES _ES :gS =Spur-

Tpeyromeaukn BME wn BMF paBHOBenmkue, modtoMy BM — memmana
Tpeyronbauka BEF. Tpeyronpauk BKC momoben TtpeyromsHUKy MKF ¢

KO3 PUIIEHTOM 2 (FM || BC; BC=EF = 2MF) , CIIEIIOBATEIILHO, % =2.

A B
F, 0/K/] |L C
E N D
Puc. 2

ITycts Temeps Touka K nexwur mexny C u O (puc. 2). Torma npsmas BK
nepecekaeT cropony DE B HEKOTOpO# Touke N , puIéM

1 1 1
SpcpE :ES; Speon :559 Spep ZES;

1, 1
Spnp =Sscon —Spep ==S——S==85;
BND BCDN BCD 3 6 6

Sene = Ssepe — Ssepy :%S —%S :és = Spap-

Tpeyronsauku BNE u BND paBHOBenukue, nosromy BN — menuaHa
Tpeyronbuuka BDE .

Ilycte puaronanu CF u BD mnepecekatorcs B Touke L. Torma L —
cepenmaa OC, OL — cpennss nuHUA TpeyroinsHnka BDE, a Tak kak N —
cepenuaa DE , to K — cepeanna OL . O6o3naunm OK = z . Torma

CL=0OL=2z; CK=CL+LK =3z; OF =0C =4z; KF =0K +OF =5z.

CK 3
CrnenoBarenpbHo, — = —.
KF 5

OtBeT: 2 wm %
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Conepxkanue KpUTepHst banst

OO00CHOBaHHO MOJTYYCH BEPHBIA OTBET 3

PaccMotpeHa xoTs OBl 0J1Ha BO3MOXHAsl reoMeTpudecKast KOH(Urypanus, )

JUIsl KOTOPOH MOJIy4€HO NPAaBUIbHOE 3HAYEHUE MCKOMOW BEIMYUHbL

PaccmoTpeHa xoTs OBl 0/THa BO3MOYKHASI FeOMeTpHUIecKast KOHUTypamus,
JUTSL KOTOPOH TOTydeHO 3HAYCHNE NCKOMOW BEIMYMHBI, HEIPaBIILHOE H3- 1
3a apu(HMETHIECKOH OMUOKH

Pemenue He COOTBETCTBYCT HU OAHOMY M3 KPUTCPHUCB, NECPCUUCICHHBIX 0
BBIIIC

Maxcumanonwiii 6an 3

Haiinute Bce 3HaueHus a, Npu KaXxJA0M U3 KOTOPBIX CUCTEMA
(s=4) + (=) =a.
y=ax+1,
xy>0

NMECT CIMHCTBCHHOEC PCIICHUC.

Pemenue.
[lepBoe ypaBHeHue mpu ycioBuu xy >0 3amaéT Ha TUIOCKOCTH JIBE

OKPYXXHOCTH pajyca 2 ¢ uentpamu (4;4) u (—4;—-4), a Bropoe — npsimyio / ¢

YTJIOBBIM KO3()(UIIMEHTOM a , IPOXOAAIIYIO Yepe3 TOUKY (O; 1) (cMm. puc.).

a=a,
Y1 a=a,
a=a,
a=a,
Ml
0 X

Ipsivasi | Kacaetcs OKPYKHOCTH C LEHTpoM B Touke (—4;—4) pammyca 2
TOorga v TOJIbKO TOr'Ja, Koraa CuCreMa
y=ax+1,
(x+4)2 +(y+4)2 =4
HUMECT CAUHCTBEHHOC pPCHICHUEC. Hﬂﬂ 3TOro HCO6XOZ[I/IMO, YTOOBI KBaZApaTHOC
YpaBHECHUEC

(1
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (501 — 6/8)

(x+4)2 +(ax+1+4)2 =4
HMEIIO eNUMHCTBeHHOE pelienue. [IpuBeném ypaBHeHue K BULY
(a® +1)x* +2(5a+4)x+37=0
U U3 PaBEHCTBA HYJIO JUCKPHUMUHAHTA MOTYy4UM:
(Sa+4)"=37(a* +1) =0,
oTkyna 12a*> —40a+21=0.
3HauuT, q; = 10 +6\/§ , Oy = 10 _6\/ﬁ

,=
10-437 _ _10++/37
Ipu <ac< .
6 6
AHAJIOTHYHO, TpsiMasi | KacaeTcs OKPY)KHOCTH C LEHTPOM B Touke (4;4)

. Cucrema (1) umeer pemieHUs: TOJIBKO

pamuyca 2 TOrJia ¥ TOJIBKO TOT/a, KOT/la CHCTeMa
y=ax+],
2 2
(x—4)" +(y-4) =4
AMeeT eIWHCTBEHHOe pemieHue. i1 3Toro HeoOXOoauMMo, YTOOBI KBaJpaTHOE
ypaBHEHHE

)

(x—4)2 +(ax+1—4)2 =4

MMeJO eIMHCTBEHHOE pelieHre. [IpuBeéM ypaBHEHHE K BUILY
(a® +1)x* ~2(3a+4)x+21=0

1 U3 paBCHCTBA HYJIIO JUCKPUMHUHAHTA OJTYUNM:

(3a+4) -21(a*+1)=0,
otkyna 12a* —24a+5=0.
6++/21 4
—

_6-421
6

3HauuT, a,= 4 . Cucrema (2) umeeT pemieHHs TOIBKO

6-+v21 6++21
npu 5 <a< 5

6-+21 10-+37 6++21 10++37
Tak kax < < < , B OTBET TOMANAIOT
6 6 6 6
6-+21 10++/37

TOJBKO dy =% uaq ==

621 10++/37

6 6

OtBer
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (501 —-7/8)
CopnepxaHue KpUTepust Bbanns
(O00CHOBAaHHO MOJYYCH BEPHBIA OTBET 4

C mnoMompi0 BEPHOTO PACCYKACHHUS IIONyYeHbl BEPHbIE 3HAUYCHHS
napameTpa, HO

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (501 — 8/8)

win 2. WMcrnonb3yst UX ¥ TPUHAALATH €IUHMII, BCETAa MOXKHO TOJYYHUTH CYyMMY,
paBHyIo 28.
OrtgerT: a) na, 0) HeT.

Copeprxanue KpUTepHst Basbt

OO00CHOBAaHHO IOJTYYCH BEPHBIH OTBET 4

. 3
— MJIM B OTBET BKJIIOYEHO TAKKe U OHO-IBA HEBEPHBIX 3HAUCHHI;
— WIK pelIeHHe HeJIOCTaTOYHO 000CHOBAHO
C moMoIbI0 BEPHOTO PAcCyXICHHUsS IONY4E€HO XOTS OBl OXHO BEpHOE 5

3HAUCHHUE TTapaMerpa

3agada cBelleHa K HCCIICIOBAHUIO:
— HWJIM B3aUMHOTO PACIIOJIOKCHUS OKPYKHOCTEH U IPSAMOIA; 1
— WJIM KBaJPATHBIX YPaBHEHHH C TapaMeTpoM

Pemienue B 11e710M BEpHOE, COIEPIKHT:

— WJIM BepHBIH MpuMep IS 1. ) U 000CHOBAHHOE BBIMOJIHEHUE II. B);
— WJIM BEPHBIN IpuMep UIs 1. a), 000CHOBAaHHOE BBITIOJIHEHUE 11. 0), a X0 3
JIOKa3aTeNbCTBA II. B) B LIEJIOM BEPHBIH, HO COJEPKUT JIETKO yCTPaHUMBbIE
HETOYHOCTH

PemieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIICHHBIX
BBIILIE

Maxcumanonoiil 6ann 4

Ha60p COCTOUT M3 TpUALATH Tpex HATypaJbHBIX YHCEII, CPEAN KOTOPBIX €CTh
yucna 3, 4 u 5. Cpennee apudmMeTnyeckoe JIFOOBIX IBAaILATH CEMH YHCEN 3TOTO
Habopa MeHsbIIIe 2.

a) MosxeT 11 Takoit Habop coziepKaTh POBHO TPHHAALATH SIUHHAIL?

6) Moser i Takoi HabOop comepskaTh MEHee TPUHAIATH SANHHILL?

B) Jlokaxkute, 94TO B JIFOOOM TaKOM HabOpe €CTh HECKONBKO YHCEN, CYMMa KOTOPBIX
paBHa 28.

Pemenue.

a) la, moxer. Harmpumep, cymma JIF0OBIX JBaAIaTH CeMH 4Hcen U3 Habopa
54,3, 2,..., 2, 1,..., | ne 6onbme, ueM 5+4+3+2-17+7 =53, u ux cpennee

NN A
17 13

apuMeTHIecKoe MeHbIIe 2.

6) Het, He moxet. Boinuiem Bce yuciia clieBa HampaBo B MOPAIKE yObIBaHUS
U PacCMOTPHUM IIepBble 27 uncen, cuuras cieBa. x cymma S mensme 54. Ilycts
KOJIMYECTBO €IMHUILL Cpeu HUX paBHO X . Torna

5328>2x+2(24-x)+3+4+5, x>7,

TO eCThb CpeAW BBIOpaHHBIX 27 dUHCEN BCerAa ecTh ceMb eauHul. Kaxmoe u3
OCTaBIIMXCSl IECTH YKCEI paBHO 1, W TOATOMY BO BCEM HabOpe eCcTh Kak
MHHAMYM TPHHAAATh CTUHHAILL.

B) Mcone3yst TpUHAAUATh €AMHHUIl M 4Hcna 3, 4, 5, MOXKHO COCTaBUTH BCE
cyMMsl oT 1 fo 25.

Ecnm cpean octaBmmmMxcs CeMHaAATH YHCET €CTh YHCIO OT 3 10 27, TO ero
MOXHO JJ0OABUTH U MOIYYUTH B CyMMe 28.

Ecnm cpenn ocTaBmmxcst CEMHAIIATH YHCEN HET YHCE OT 3 10 27, TO KaKAoe
U3 HUX WIM paBHO 1, wiam paBHO 2, mnu Oombme 27. Tak kak cymMMa 3THX
CeMHAaIaTH dYucesl He Oouyblne 53, TO TOJBKO OJHO M3 YHCEI MOXKET OBITh
6onbie 27. 3HaUUT, B 9TOM CIy4ae KaKk MHHUMYM IIECTHAAIAaTh YUCET PaBHHI 1
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Pewenue coneput:
— WJIM BEPHBIH MpUMep JUIA 1. a) 1 000CHOBAaHHOE BHIMIOJHEHHE 1. 0);
— uau 00OCHOBAHHOE BBHINOJHEHHUE 1. B) (IIPH HE BBINONHEHHBIX II. a) U

1. 0)

Pemenue coneput:
— WJIM BEPHBIH IIpUMep JUIA 1. a); 1
— WM 000CHOBAaHHOE BBITIOJIHEHHE T1. 0)

Pemenne He COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NEPCUUCICHHBIX
BBIIIC

Maxcumanvrolti 6ann 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (502 — 1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHeHue (\/5 tg? x —tgx)-v/3cosx =0.

Pemenue.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IpU cOSx > 0.

1
Iloryuaem ypaBHeHHE \/§th x—tgx=0, orkyna tgx =0 wm tgx = ﬁ
VYuuThiBas, 4to cosx >0, U3 ypaBHeHus tgx =0 nonaydaem: x =2nn, n€Z;a

1 T
W3 ypaBHEHHS tg X = —= mojydaeM: x =—+ 27k, k € Z.

OtBeT: 2ntn, ne Z; % +27nk, keZ.

Copeprkanue KpUTepHst Basbt

OO00CHOBAHHO MOJTYYICH BEPHBIA OTBET 2

BepHo HaiiieHBI Bce 3HAYCHUS IEPEMEHHON X, IPH KOTOPBIX PaBCH HYIIIO
TIEPBBIl COMHOXKUTENb JIEBOH YAaCTH HMCXOTHOTO ypaBHEHHs. Bo3MoXkHO 1
0oTOOp HaliIeHHBIX 3HAYCHWH WM HE TNPOU3BENEH, WM IPOU3BEIEH

HCBCPHO

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIIEHHBIX 0
BBIILIE

Maxcumanouoiii 6aun 2

B npasunbHON udeThpéxyronpHol npusmMe ABCDAB,C\D;, cTOPOHBI OCHOBaHHS
KOTOpPOii paBHBI 5, a GOKOBBIE pEOpa paBHBI 7 , HAWANTE Yroi MEXAy NMpsAMOi AB,

U IUIOCKOCTBIO BDD, .

Pemenue.
IIyecte O — cepemmHa otpeska BD. Otpesok AO  sBusercs

HEPIEeHIUKYIISIPOM, OMYIIEHHBIM U3 TOYKH A Ha IIOCKocTh BDD,. Yron Mexmy

npsmMoit AB; u mnockocTeio BDD, pasen yriuy AB,O .
Dl C1

4,
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (502 - 2/8)

2
B npamoyromeHOM  TpeyrombHuke — AB,O AO:%, AB, =~74.
Cnenosarensno, sin ZAB,0 = % .
. 537
OrtBer: arcsin .
74
CozepxaHue KpUTepHst bajus
OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2
Crnoco® HaxOXIEHHs HCKOMOTO yIila BEpHBIH, HO MOJNY4YEH HEBEPHBII 1

OTBET WJIU PELICHUE HE 3aKOHUEHO
Pemienue He ynOBIETBOPSIET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX 0

BBIIIIE
Maxcumanonwiii 6an 2
1
Pemure nepasenctso log, (7 —6x)-log,_, 3 >1.
9
Pemenme.
Pernrenne OyeM UCKATh MIPH YCIOBHSX:
7—-6x>0,
2-x>0,
2—-x#1,

otkyna x € (—oo; 1)U (1; %j JIist TaKUX X TOJTydaeM:

log, (7-6x) log,(7-6x) log,(7—6x)
5 _ 3 _ 3 .
log, (2-x) 2log, (2-x) 10g1(2—x)2
3 3 3
log, (7-6x)
5—221_
logl(Z—x)
3

Hcxomnoe HEPABCHCTBO NNPHUMET BUA!

2
PaccMoTpUM HCXOHOE HEpaBeHCTBO mpH x € (—oo; 1), Torma (2-x)" >1,

otkyzna log, (2- x)2 <0, mosromy
3
log1(7—6x)£log1(2—x)2; 7—6x24—4x+x7; (x+3)(x—1)<0; —3<x<],
3 3
otkyna x €[-3; 1).
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (502 — 3/8)

7 2
PaccmoTpuM ncxoiHOe HEpaBEeHCTBO mpu X €| 1; g , TOrJa (Z—x) <1,

orkyza log, (2 - x)2 >0, moaTomy
3

log, (7—-6x)>1log, (2—x)2; 7—6x<4—4x+x% (x+3)(x—-1)>0;

3 3
x<=3, x>1,
(+5)
oTkyna xe| 1; —|.
6
7
Otser: [-3; 1); | 1; — |.
6
Copeprkanue KpuTepust Bbannbt
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBAaHHO MOJIy4€H OTBET, OTJIMYAIOITUICS OT BEPHOI'0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HepeMeHHOﬁ, IOpU KOTOPBIX OIIPpEACJICHA JICBas 2
4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenne comepXHUT BepHBI INepexoa OT HCXOJHOTO HEPaBEHCTBA K
panMOHANBHBIM HEpaBEHCTBAM WM BEPHO HAileHbl Bce 3HAYCHUS
HNepeMEHHOH, MNpU KOTOPBIX OMpeAeneHa JieBas 4YacTb HCXOJHOTO
HEpaBEHCTBA

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvrviii 6ann 3

Uepes BepiuuHy 4 mpaBUIbHOTO IiecTHyronbHuka ABCDEF mnpoBeneHa npsmasi,
nepecekatomas npsmyo CF B touke K . M3BecTHO, 4TO 3Ta mpsMas pa3doHUBacT
LIECTUYTOJbHUK Ha YacTH, IUIOMIATU KOTOpPbIX oTHocstcs kak 1:11. Haiigure
otHomenne CK : KF .

Pemrenue.
[Iyctb O — ueHTp npaBuinsHOrO mectuyroasHuka ABCDEF, § — ero
wiomanas, L — Touka nepeceueHus quaronaieidn AE u CF' . [Inomanu yacreii, Ha
1 11
KoTopsle npsiMasi AK pa30uBaeT MIECTHYTOIbHUK, PABHEI ES u ES .
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (502 — 4/8)
A B
F/K||lL \o ¢
E
Puc. 1
IIpennonoxum, 4ro Toyka F — BepIIMHA MEHBLIEW MO IUIOMAIX YacTH

mectuyroiabHuka (puc. 1). Torga Touka K nexuT Mexay Toukamu F u L, Tak
Kak

1 1
S 45F S S > 5 S,
3Ha4MT, npsimass AK mepecekaer ctopoHy EF B HekoTopoit Touke M . Ilpu sTom
tpeyroibiuku AMF wu AME paBHOBenukue, 3Hauut, AM — wmenuaHa
TpeyronbHuka AEF, a tak kak FL — Takke MenuaHa 3TOTO TPEYroJbHUKA,

10 K — TouKa mepeceyeHus ero Meauas, nosromy KF =2KL .

O6o3Haunm KL =a . Torma
KF =2a; OL=LF =3a; OC=0F =20L =6a;

CK =0C+OL+ KL =10a.

CraenoBarenbHO, % =5.
KF

A B
N
F C
K
E D
Puc. 2
Ilycte Temepp Touka F — BepmuHa OoJbLICH IO IUIOMIAJH YaCTH

mectuyroiapHuka (puc. 2). Toraa Touka K JIEKUT Ha NPOAOIDKCHUM UArOHAIN
CF 3aTouky C, Tak Kak

1 1
Spc==8>—=8,
ABC = g 12
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (502 — 5/8)

3HauuT, npsimast AK mepecekaer cropoHy BC B HexoTopoil Touke N . Ilpu sTom
TpeyronbHukd ANB u ANC paBHOBenukue, 3Ha4uT, AN — MequaHa
TpeyronbsHuKa ABC .

Tpeyroneauku ABN u KCN paBHBI IO CTOPOHE U ABYM MPUIIEXKAIINM K Hell
yrnam (CK || AB). O6osuaunm AB =b . Torna

CK =AB=b; CF =2AB=2b; KF =CK + CF =3b.

CK 1
CnenoBarenbpHO, —— = 5 .
1
OtBeT: 5 W —.
3
Cojiepxanue KpuTepust Bamel
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

PaCCMOTpeHa XO0TsI OBl OQHa BO3MOYKHass r€OMETpHUICCKast KOH(bI/IpraI_II/Iﬂ,
JUIA KOTOpOﬁ IOJIYHUCHO MPaBUJIbHOC 3HAYCHHUC HCKOMOM BETUYMHBI

PaccmotpeHa xoTst Obl 0JJHa BO3MOXHasi reoMeTpHYecKast KoH(Urypamus,
JUISL KOTOPOH MOJy4eHO 3HAUCHUE NCKOMOW BEITMUYMHBI, HEMTPABUIBHOE H3- 1
3a apudMeTHUECKOH OMIOKH

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NMEPECUNCICHHBIX
BBINIC

Maxcumanvrviii 6ain 3

HaiinuTe Bce 3HaueHUs @, IpU KaKIOM U3 KOTOPBIX CHCTEMa
(el =5) +(v1=3)" =4,
y=ax+1,
xy >0

HNMECT CAMHCTBCHHOC PCIICHUC.

Pemenne.
IlepBoe ypaBHeHHMe Tmpu YCIoBUM Xy >0 3agaéT Ha IUIOCKOCTH JIBE

OKpYXHOCTH paznyca 2 ¢ uentpamu (5;5) u (—-5;—5), a Bropoe — npsimyio [ ¢

YIJIOBBIM KOO PHUIIMEHTOM @ , IPOXOIAIIYIO Yepe3 TOUKY (O; l) (cm. puc.).
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (502 — 6/8)
Y a=a,
a=a,
a=da,
a=a,
%1
0 X

TIpsimast [ xacaercsi OKPY)KHOCTH C LIEHTPOM B TOUKE (—5; —5) panuyca 2
TOTJIa ¥ TOJIBKO TOTJIa, KOTJIa CHCTEMA
y=ax+],
2 2
(x+5)" +(y+5)" =4
UMeEeT eIMHCTBEHHOe pemieHHe. 11 3TOro HeoOXoAWMO, YTOOBI KBaapaTHOE
ypaBHEHUE

()

(x+5) +(ax+1+5) =4
HMEJI0 eUHCTBEHHOE pelieHue. [IpuBenéM ypaBHeHUE K BULY
(a2 +1)x2 +2(6a+5)+57=0
1 U3 PAaBCHCTBA HYJIIO JUCKPUMHUHAHTA TOJTYUNM:
(6a+5) =57(a”+1)=0,
otkyna 2la> —60a+32=0.

3042457 . - 30-2457

3HaunT, q Cucrema (1) wmMeer pemieHUs

21 03 21
30-2+/57 30+ 257
TOJBKO MPH 1 <a< 3 .

AHanorn4yHo, mpsiMasi / KacaeTcs OKPYKHOCTH C LIEHTPOM B TOYKE (5; 5)
paanyca 2 TOorJga U TOJIBKO TOI'la, KOrga CuCteMa
y=ax+1,
(x=5)+(y-57=4
AMeeT eIUHCTBEHHOe pemreHue. i 3Toro HeoOXoauMo, 4YTOOBI KBagpaTHOE
YpaBHEHHE

2

()6—5)2+(a)c+1—5)2 =4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (502 — 7/8)

HMEII0 eAUMHCTBeHHOE pelienue. [lpuseném ypaBHeHue K BULY
(@® +1)x* =2(4a+5)+37=0
U U3 PaBEHCTBA HYJIO JUCKPHUMUHAHTA MOTYy4UM:
(4a+5)" -37(a’+1)=0,
otkyna 2la” —40a+12=0.

2042437 20-2437

3HauuT, a, 7 , dy 7 Cucrema (2) uMeeT pelIeHUs
20-2437 _ _20+237
TOJIBKO IPHA <a< .
21 21
20-2437 30-2457 204237 30+2457
Tak kak < < < , B OTBET
21 21 21 21
20-2437 30+24/57
MONAJAI0T TOJIBKO 4 = X ua = o .
20-2437  30+2/57
OrtBerT: ; .
21 21
CopepxaHue KpUTepust Banbt
(O00CHOBAaHHO MOJYYCH BEPHBIA OTBET 4
C 1oMOIIBI0 BEPHOTO pPACCYXKIEHHS TIONYy4YEeHBl BEpHBIC 3HAYCHHS
napamMmeTpa, HO 3

— WIN B OTBET BKJIIFOYCHO TAKXKE U OJTHO-ABA HEBEPHBIX 3Ha‘IGHI/II71;
— WIK peHICHUE HEAOCTATOYHO 000CHOBaHO

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (502 — 8/8)

Pewenue.

a) [la, moxer. Hampumep, cymma IOOBIX TpUAUATH dYucel M3 Habopa
6,4,3 2,...,2,1,..., 1 He 6onbie, yeM 6+4+3+2-19+8=59, u ux cpennee

N A
19 15
apuMeTHIeCcKoe MeHbIIIe 2.

6) Hert, He MoxeT. Beimumem Bce 4nciia ciieBa HampaBo B IOPsAKE yOBIBAaHHS
u paccmoTpuM nepssie 30 uncen, cuuras cieBa. x cymma S mensme 60. ITycts
KOJIMUECTBO €AMHHI] CpeIU HUX paBHO X . Tornaa

59>2852x+227-x)+3+4+6; x>8,
TO ecTh cpen BbIOpaHHBIX 30 umces Bceraa ecTb BoceMb eauHul. Kaxmoe u3
OCTAaBIINXCS CEMHU YHCEN PaBHO 1, ¥ MO3ITOMY BO BcEM Habope ecTh Kak MUHUMYM
MATHAALATH €IUHHLL.

B) Mcnone3ysl msTHaAUaTh eauHUI] M yucia 3, 4, 6, MOXXHO COCTaBHUTh BCE
cymmbl oT 1 10 28.

Ecnu cpenu ocraBimuxcs IeBATHAAUATH YUCEN eCTh 4yucio oT 3 xo 30, To ero
MOXXHO JOOABUTPH U ITOIYIHUTH B cymme 3 1.

Ecnu cpenu ocraBumiuxcs IeBATHaALUATH 4yucesl HeT yucen oT 3 no 30, To
KaXI0€ U3 HUX WIK paBHO 1, wimu paBHo 2, win 6onbire 30. Tak kak cymMMa dTHX
NIEBSITHAIIATA 4YUCEa He Oouyblre 59, TO TOIBKO OJHO M3 YUCET MOXKET OBIThH
6onbmre 30. 3HaYHT, B 3TOM CiIydae Kak MHHIMYM BOCEMHAJLATh YMCET PaBHHI 1
nmn 2. Vcons3yd MX W ISTHAAATh €OUHUI], BCETAa MOXHO INOIYYHTH CyMMY,

C MOMOMIBI0 BEPHOTO PACCYKACHHS TMONYyYEHO XOTS OBl OJHO BEPHOE
3HAUCHHUE TTapaMerpa

paBHyto 31.
OrBer: a) n1a, 0) HET.
CopaepxaHue KpUTepust Banbt
OO00CHOBaHHO MOJTYYCH BEPHBIA OTBET 4

3ajaya cBelIcHa K HCCIICIOBAHUIO:
— WJIM B3aUMHOTO PACIIOJIOKCHUS OKPYKHOCTEH U IPSMOif; 1
— WJIM KBQIPATHBIX YPaBHEHUH € TApaMeTpOM

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCICHHBIX
BBIILIE

PenieHue B 1ienoM BEpHOE, COAEPIKUT:

— WJIU BEpHBIN IpUMeEp IS 1. a) 1 000CHOBAaHHOE BBITIOJHEHUE II. B);
— WJIM BepHBIHA IpuMep AJ I1. a), 000CHOBAHHOE BBIMOJHEHHE II. 0), a X07 3
JIOKa3aTeNbCTBa I1. B) B IIEJIOM BEPHBIH, HO COJEPKUT JIETKO yCTPaHUMBbIE
HETOYHOCTH

Maxcumanvnviii 6ain 4

Habop cocrouT M3 TpHALATH CEMH HATypajbHBIX YHCEN, CPEeAN KOTOPBHIX €CTh
qucina 3, 4 u 6. CpenHee apudmMeTHuecKoe T00BIX TPUILATH YHUCEI 3TOro Habopa
MeHbIIE 2.

a) MoxxeT 1 Takoit Habop coziep>KaTh POBHO MATHAIIATH SAWHUI?

6) Mosket i Takoi Habop colepkaTh MEHee MATHAALUATH SIUHHALL?

B) JlokaxkuTe, 94TO B JIFOOOM TaKOM HabOpe €CTh HECKONBKO YHCEN, CyMMa KOTOPBIX
paBHa 31.
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Pemenue conepxut:
— WJIM BEPHBIH IpUMep JUIA 1. a) 1 000CHOBAaHHOE BBIMIOJHEHHE 1. 0);
— uiau 00OCHOBAHHOE BEHINOJHEHHUE II. B) (IPH HE BBHINONHEHHBIX II. a) U

1. 0)

Pemenne conepxur:
— WJIA BEPHBIN TIpUMEp JIJIA 1. a); 1
— WM 000CHOBAHHOE BBITIOJIHEHHE T1. 0)

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIIEHHBIX
BBIILIE

Maxcumanouolil 6ann 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (503 — 1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHenue (tg” x + \/gtg x)-N7cosx =0.

Pemenue.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IpU cOSx > 0.

Iloryuaem ypaBHeHUE tg2 X+ \/gtgx =0, orkyzna tgx =0 wmm tgx =— V3.
VYyureiBas, 9to cosx >0, u3 ypaBHeHus tgx =0 monydaem: x =2mn, n€Z; a

W3 ypaBHCHHS tgx = — NE) MOJTyJaeM: X = — g +2nk, keZ.

OtBeT: 27n, neZ;—§+2nk, kel.

Copeprxanue KpUTepHst banist

OO00CHOBaHHO IOJTYYCH BEPHBIA OTBET 2

BepHo HaiineHbl Bce 3Ha4€HUs IEPEMEHHOI X, IPU KOTOPBIX PaBEH HYJIIO
MEPBbIIl COMHOXHTENb JIEBOW YacTH HCXOIHOTO ypaBHEHHs. Bo3MOXHO
oTOOp HaMJEHHBIX 3HAUYEHUH WIM HE TNPOU3BENEH, WM TPOU3BENEH

HEBEPHO
Permenne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, IEPEUMUCICHHBIX 0
BBIIIIE

Maxcumanouoiil 6ann 2

B npasunbHOl deThpéxyronpHol npusme ABCDA B,C,D;, CTOPOHBI OCHOBaHHS

KOTOpOii paBHHI 8, a 60KOBbIe pEOpa paBHBI 2, HAWANUTE Yrosl MeXIy MpsAMoil AB;
U IUIOCKOCTBIO BDD, .
Pemenue.

Ilyectre O — cepemmHa otpeska BD. Otpesok AO  sBusercs
HepHEeHINKYIIPOM, ONMYIICHHBIM U3 TOUYKH A Ha IUIOCKOCcTh BDD,. Yroa Mexmy

npssMoit AB; u mnockocTeio BDD, paseH yriny AB,O.
D] Cl

4, | B,

B npsamoyrompHOM — TpeyroapHuke — AB,O A0 =42 , AB/ = 2J17.

234

CnenosatenbHo, sin Z4B,0 = 7

2434

OrtBer: arcsin
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (503 —2/8)
CopeprxaHue KpuTepust Bbasibt

OO00CHOBaHHO NOJIy4YeH BEPHBII OTBET 2

Crroco0 HaXOXXAEHHS HCKOMOTO yIiia BEPHBIM, HO IOJTYy4YeH HEBEpPHBIH |

OTBET WM PEIICHUE HE 3aKOHYEHO

Pemienue He ynOBIETBOPSET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX 0

BBIIIC

Maxcumanvrviti 6ann 2

Pemmre HepaBencTso log | (53-13x)-logs_, 0,25>1.
16

Pemenne.

Pemenne Oynem HCKaTh IPU YCIOBUSIX:
53-13x>0,
5-x>0,
5—x#1,

otkyna x € (—o; 4) u(4; %j JInst TaKKX X TIOJydaeMm:

log, (53-13x) log, (53-13x) log, (53-13x)

16 ___ 4 —__ 4
log, (5—x) 2log, (5-x) 10g1(5—x)2
4 4 3
log, (53—-13x)
HcxonHoe HEPaBEHCTBO IIPUMET BUJ: 4—2 >1.
log, (5—x)

4

PaccMOTPHM HCXO/IHOE HEpaBEeHCTBO mpu X € (—oo; 4), Toraa (S—x)2 >1,

orkyna log, (5 —x)2 <0, nosromy
4
log, (53-13x) <log, (5-x)*; 53-13x225-10x+x%; (x+7)(x—4)<0;
4 4
—-7<x<4,

otkyna x€[-7; 4).

53 2
PaccMOTpUM HCXOHOE HEPABEHCTBO TpH X €| 4; T3 ) Torae (5-x) <1,

orkyna log, (5 —x)2 >0, mosToMy
4
log, (53—13x)210g1 (5—x)2; 53—13x£25—10x+x2; (x+7)(x—4)20;
4 4
x<-7, x=>4,
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (503 — 3/8)

OTKyJa X € 4'E
Y. ‘13 )

Otser: [-7; 4); [4' 5—3j

b
13
ConepkaHue KpUTepus Basnbt
OO00CHOBaHHO MOJYYCH BEPHBIA OTBET 3

OO0OCHOBAaHHO TIONY4YEH OTBET, OTIMYAIONIMHCS OT BEPHOI'O KOHEYHBIM
KOJIMYECTBOM 3HAUEHUI IEPEMEHHOM, NMPHU KOTOPBIX OINpPENENEHA JEBas 2
4acTb UCXOJHOI'O HEPAaBEHCTBA

Pemienne conmep>XUT BEpHBIH IEpexoi OT HMCXOJHOTO HEPaBEHCTBA K
palOHAIBHBIM HEPaBEHCTBAM WM BEPHO HAHJICHBI BCE 3HAYCHUS
MEPEMEHHOM, TIpH KOTOPBIX OIpeJeleHa JieBas 4YacTh HCXOAHOTO
HEPaBEHCTBA

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIECHHBIX
BBIILIE

0

Marxcumanvrwiii 6an 3

Uepes Bepuny C mpaBUIbHOTO IiecTuyronbiuka ABCDEF npoBeneHa npsmas,
nepecekaromas npsamyro BE B Touke P. M3BecTHO, 4TO 3Ta mpsiMas pa3OuBaeT
HIECTUYTOABHUK Ha YacTH, MJIOMIaAM KOTOPBIX OTHOcATcA kak 1:17. Haiinute
oTtHolienue BP: PE .

Pemenne.
IIycte O — ueHTtp npaBunbHOro mectuyroabHuka ABCDEF, § — ero

mwiomaab, H — Touka nepecevenus nuaronaneit BE u AC . [lnomanu yacteid, Ha

1 1
KoTopble npsimasi CP pa30uBaeT MeCTUYTOIbHUK, PaBHBI ﬁS u %S .

E D
Puc. 1

[MpenmonoxnuM, 4To TOYka B — BepmIMHA MEHBIICH MO IDIOMAAN YacTH
mectuyroiabHuka (puc. 1). Torna touka P nexut mexnay toukamu B u H, Tak
Kak

1 1
Spc==5>—=8,
T
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (503 — 4/8)

3HauuT, npsmas CP mepecekaeT cTopoHy AB B Hexoropoii Touke Q. IIpu sTom
IIomaas Tpeyroabarka BCQ B Tpu pas3a MeHbIIIe IUIOManu Tpeyroasauka ABC,
3HauuT, AQ=2BQ.
Tpeyromsank OPC momobeH TpeyrombHEKY BPQ ¢ kosddunmentom 3
(OC|IBQ; OC = 4B =3BQ). O6osnaunm PB =x. Torna
OP =3x; OE=0B=4x; PE=0OE +OP="x.

BP 1
CrnenoBarenpbHo, — = —.
PE

7
A B
F 19) C
D
P Puc. 2
ITyctp Temepsr Touka B — BepmuHAa OONBIIEH MO IDIOMAAXM YacTH

mectuyroibHuka (puc. 2). Torma Touka P JIeXNT Ha MPOAOIDKEHUM TUAarOHAIIN
BE 3aTouky E, Tak Kak
1 1
Sepe 5 S> T S,
3HaumnT, npsimMas CP mepecekaeT ctopony DE B HexoTopoil Touke L. IIpu sTom
miomaab TpeyroinbHuka CDL B Tpu pa3a MeHble Iiomaan Tpeyronbanka CDE
3Hauut, KL =2DL.
Tpeyromeauk PLE momoben tpeyronsHuky CLD ¢ koadummeHrom 2

(PE||CD), suauut, PE =2CD = BE . CiiefoBartensHo, BP_BE+EP 2PE_ 2.
PE PE PE

OrtBerT: % HIH 2.
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (503 — 5/8)
ConepkaHue KpUTepus basst
OO00CHOBaHHO NOJIy4YeH BEPHbII OTBET 3

PaccmoTpeHa xoTs OBl 0/THa BO3MOYKHAsI FeOMeTpHUIecKast KOHQUTypamus,
JUTSL KOTOPOH MTOTy4eHO MPaBHIbHOE 3HAUCHNE HCKOMON BEIIIMIMHEI

2

PaccmotpeHa x0Tst Ol OJJHA BO3MOXHAsi TeOMETpHYECcKast KOH(PUTypalws,
JUTSL KOTOPOH MOJy4eHO 3HAUYSHHUE HCKOMOM BETMYHMHbI, HEMTPABHIBHOE H3- 1
3a apu(HMETHIECKOH OMMUOKH

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIEHHBIX
BBIILIE

Maxcumanvuviii 6ann 3

Haiinute Bce 3HaueHus a, Npu KaXJA0M U3 KOTOPBIX CUCTEMa
(|=6)" +(b]-6)" =.
y=ax+1,
xy>0

NMECT CIMHCTBCHHOEC PCIICHUC.

Pemenne.
IlepBoe ypaBHeHme mpu ycmoBuun xy >0 3amaéT Ha IUIOCKOCTH J[BE

OKPYXHOCTH pajmyca 3 ¢ uenrtpamu (6;6) u (—6;-6), a Bropoe — npsimyto / ¢

YTIIOBBIM KOA(PPHUIIMEHTOM @ , IPOXOIAIIYIO Yepe3 TOUKY (0; l) (cm. puc.).

a=a,

yl

S
=

IIpsimast | kacaeTcst OKPYKHOCTH C IIEHTPOM B TOUKE (—6; —6) paanyca 3
TOTJa U TOJBKO TOT/Ia, KOT/Ia CHCTEMA
y=ax+1,
(x+6)* +(y+6) =9
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(1

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (503 - 6/8)

UMeeT eIUHCTBEHHOe pemieHue. I 3TOro HeoOXoAMMO, 4YTOOBI KBaapaTHOE
ypaBHEHHE

(x+6)2 +(ax+1+6)2 =9
HMEII0 eAUHCTBeHHOE pelienue. [IpuBeném ypaBHeHue K BULY
(a® +1)x* +2(7a+6)x+76=0
1 U3 PAaBCHCTBA HYIIO JUCKPUMHWHAHTA NOJTYUHUM:
(7a+6)"=76(a” +1)=0,
oTkyna 27a> —84a+40=0.
144219 14-2419
T BT
14+ 2419

9
AHAJIOTHYHO, TpsiMasi | KacaeTcs OKPYXKHOCTH C LIGHTpoM B Touke (6;6)

3HauuT, q Cucrema (1) wumeer pemieHHst

14-2419
9

<a<

TOJIBKO TTpH

paamyca 3 TOraa M TOJIBKO TOr/ia, KOrJa CuCTeMa
y=ax+1,
2 2
(x=6)"+(y—6)"=9
UMeeT EJUHCTBeHHOe pelieHne. it 3Toro HeoOXOAMMO, YTOOBI KBaJpaTHOE
ypaBHEHHUE

)

(x=6)"+(ax+1-6)" =9
HMEII0 eUHCTBeHHOoE petieHue. [IpuBeném ypaBHeHUE K BULY
(a® +1)x* =2(5a+6)x+52=0
1 U3 paBCHCTBA HYJIIO JUCKPUMHUHAHTA NOJTYUNM:
(5a+6)" —52(a” +1) =0,
oTkyna 27a> —60a+16=0.
_l0+2413

3HauuT, a, Cucrema (2) uMeeT pelIeHus

4

_10-24/13
B

9
10-2+13 10+2+/13
TOJIBKO IIpHA 5 <a< 9 .
10-2413 14-2419 10+2413 14+2419
Tak kak < < < , B OTBET IMMONAaal0T
9 9 9 9
10-2+/13 14 +2+/19
TOJIBKO a, = ua = .
9 9
10-24/13 14+2+419
OrtBerT: ; .

9 9
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (503 — 7/8)
CopepxaHue KpUTepus Banbt
OO00CHOBaHHO NOJIy4YeH BEPHbII OTBET 4

C 1OMOIIBI0 BEPHOTO pPACCYXJCHHUS TOJIyY€Hbl BEpHBIE 3HAYCHUS
napaMmeTpa, Ho

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (503 - 8/8)

Gosnbime 26. 3HAaUUT, B 3TOM CIydae KaK MUHHIMYM ISTHAAATh YUCET PaBHbI | nnmn
2. Vcnonp3yst MX U IBEHAALATH €IMHHML, BCET/Ia MOXKHO MOJIYYUTh CYMMY, PAaBHYIO
27.

Ortser: a) n1a, 0) HeT.

CopeprkaHue KpUTepHst Basbt

. 3
— WIM B OTBET BKJIFOYCHO TAKKE U OJTHO-ABA HEBCPHBIX 3HAYCHUMU,
— WM PEHICHNE HEAOCTATOYHO 000CHOBAaHO
C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA IIOJYUYCHO XOTA OBl OIHO BEPHOC 2

3HA4YCHUC NapaMeTpa

OO00CHOBAaHHO ITOJTYYCH BEPHBIA OTBET 4

3ajaua cBeleHa K UCCIIEI0BAHUIO:
— WJIM B3aMHOTO PaclONOKEHHs OKPYKHOCTEH U MPSIMOi; 1
— WJIM KBQJIPaTHBIX YPABHEHUH ¢ MapaMeTpoM

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NEPECUUCICHHBIX
BBINIC

Pemienue B 11e10M BEpHOE, COAEPHKHUT:

— WJIM BEPHBIH pUMep It . a) ¥ 000CHOBaHHOE BBITIOJIHEHHUE 1I. B);
— WUJTH BEPHBIA MpUMep IS 11. a), 000CHOBaHHOE BBIMIOJHEHHE I1. 0), a X0[ 3
JIOKa3aTeNbCTBA II. B) B IIEJIOM BEPHBIH, HO COJECPKUT JIETKO yCTPaHUMBbIC
HETOYHOCTH

Maxcumanvnviii 6ann 4

Habop cocTouT M3 TPHIAUATH OJHOIO HATYPaIbHOTO YKCIA, CPEIU KOTOPBIX €CTh
qucna 3, 4 u 5. CpenHee apudMeTHUECKOE JTIOOBIX JBAIATH IECTH YHCET 3TOTO
Habopa MeHblIe 2.

a) MOoeT JIi Takoi Habop coJepKaTh POBHO ABCHAIATE CTUHHII?

0) Moxert i Takoi Habop coaep)kaTh MEHEe NBEHAANIATH CAMHHUIL?

B) JlokaxkuTe, 4TO B JIIOOOM TaKOM HabOpe €CTh HECKOJIBKO YHCEN, CyMMa KOTOPBIX
paBHa 27.

Pemenue.

a) Jla, moxxer. Harmpumep, cymMma Jto0BIX ABaALlaTH LIECTH YHMCEN U3 Habopa
54,3 2,...,2, 1, ..., 1 He 6onpime, ueM 5+4+3+2-16+7 =51, u ux cpennee

NN
16 12

apudMeTHIecKoe MeHbIIe 2.

6) Hert, He MoxeT. Beimumem Bce 4nciia clieBa HalmpaBo B IMOpsAKe yObIBaHHS
U pacCMOTPHUM IIepBbIe 26 uncen, cuutas cieBa. x cymma S mensme 52. Ilycts
KOJIMUECTBO €AMHHII CpeIU HUX paBHO X . Torna

S51282x+2(23-x)+3+4+5; x>7,

TO €CTb CpeIy BBIOpaHHBIX 26 4mcen Bcerza ecTb ceMb equHun. Kaxnoe us
OCTAaBIIUXCS MATH YHCENT PaBHO 1, M MO3TOMY BO BCEM HaboOpe ecTh KaKk MUHUMYM
JIBEHANATH €INHHII.

B) Mcronek3ys nBeHaaNaTh SIUHWIl U yncia 3, 4, 5, MOXKHO COCTaBHTh BCE
cyMMBI OT 1 10 24.

Ecnu cpenu octaBHIMXCS HIECTHAALATH YUCEN €CTh YUCIO OT 3 10 26, TO €ro
MOJKHO JIOOaBUTH M MOJyYUTh B cymme 27.

Ecnu cpenm ocraBmmxcs IMIeCTHaAUATH 4HCeNl HET 4ucena oT 3 a0 26, To
KaXJ[0€ U3 HUX WM PaBHO 1, wiu paBHO 2, wian Oombme 26. Tak xak cymma 3THX
HIECTHAALATH 4Yucel He Oonbime 51, TO TOMBKO OJHO M3 YHCENT MOXKET OBITh
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Pewenue coneput:
— WJIM BEPHBIN TIpUMEp IS 11. @) 1 000CHOBaHHOE BBHIMTOTHEHHE T1. 0);
— nia 000CHOBAaHHOE BBHITNIOJHEHHUE II. B) (IPU HE BBHIMOJHEHHBIX II. a) U

1. 0)

Pewmenue coneput:
— WJIM BEPHBIH IpUMep JUIA 11. a); 1
— WM 000CHOBAHHOE BBITIOJIHEHHE T1. 0)

Pemenne He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPHUEB, INCPCUUCICHHBIX
BBIIIC

Maxcumanonwiii 6an 4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (504 - 1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHeHue (\/5 tg? x +tgx)-v/—2cosx =0.

Pemenue.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IIpU COSXx < 0.

1
Iloryuaem ypaBHeHHE \/§th x+tgx=0,orkyna tgx =0 wmm tgx=——

5

YuurbiBasg, 4ro cosx<0, w3 ypaBHeHms tgx=0  momy4aem:

1 5
X=7n+2nn, n €7 ; a u3 ypaBHEHUIA tgxz—ﬁ TIOJTyJaeM: x=?n+2nk, keZ.

OtBer: @+ 21n, neZ;%t+2nk, kelZ.

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (504 - 2/8)

B  mpsmoyrompHoM — TpeyromsHuke  ABO  AO =2 , AB/= V29

V58

CnenosatenbHo, sin Z4B,0 = BT

Ortser: arcsinﬁ.
29

CopeprxkaHue KpUTEepHst Baiis

OOG0CHOBAaHHO MOJTYYICH BEPHBIH OTBET 2

Crnoco® HaxoXJEHHs HCKOMOIO yria BEpHBIH, HO MOJy4YeH HEBEPHBI
OTBET WJIM pelIeHHE He 3aKOHUCHO

Pemenne He YAOBJCTBOPACT HU OJAHOMY M3 KPUTEPUEB, MECPEUNCICHHBIX
BBINIC

Copeprkanue KpUTepHst Basbt

Maxcumanvuwiii 6aun 2

OO00CHOBAHHO MOJTYYICH BEPHBIA OTBET 2

BepHo HaiiieHBI Bce 3HAYCHUS IEPEMEHHON X, IPH KOTOPBIX PaBCH HYIIIO
TIEPBBIl COMHOXKUTENb JIEBOH YAaCTH HMCXOTHOTO ypaBHEHHs. Bo3MoXkHO
0oTOOp HaliIeHHBIX 3HAYCHWH WM HE TNPOU3BENEH, WM IPOU3BEIEH
HEBEPHO

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIIEHHBIX
BBIILIE

0

Maxcumanouoiii 6aun 2

B npasunbHON udeThpéxyronpHol npusmMe ABCDAB,C\D;, cTOPOHBI OCHOBaHHS
KOTOpPOii paBHBI 2, a 60KOBbIE pEOpa paBHBI 5, HAWANTE Yroi MEXay NMpsIMoi AB,
U IUIOCKOCTBIO BDD, .

Pemenue.

Ilyctb O — cepeauna otpeska BD. Otpesok AO  saBusieTcs
HEPIEeHIUKYIISIPOM, OMYIIEHHBIM U3 TOYKH A Ha IIOCKocTh BDD,. Yron Mexmy

npsmMoit AB; u mnockocTeio BDD, pasen yriuy AB,O .
D, G
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Permmre HepaeHCTBO log) o, (55—9x)-log; ,0,2>1.

Pemrenne.

Penrenne OymeM HCKATh TIPU YCIOBHUSX:
55-9x>0,
7T—x>0,
T—-x#1,

OTKy/1a X € (—oo; 6) u(6; %j st TakuX X TOJydaeMm:

102004 (55-9x) 1og,,(55-9x) log,,(55-9x)
logg,(7-x)  2log,(7-x) log()~2(7—x)2 .

log, (55— 9x)
VICXO/IHOE HEPABEHCTBO MPUMET BHJ: ————— > |

log, (7- x)2

2
PaccMOTPHM HCXOJHOE HEpaBeHCTBO mpu x € (—o0; 6), Torma (7-x)" >1,

orkyza log, (7 —)c)2 <0, noaromy
logy 5 (55-9x) <logy,(7—x)*; 55-9x249—14x+x% (x+1)(x—6)<0;
-1<x<6,
otkyna xe[-1; 6).

PaccmMoTpuM HMCXOJHOE HEPABEHCTBO IIPU xe(6; %), TOorga (7—x)2 <1,

OTKyza 10g0,2(7 —x)2 >0, mosTOoMy
logy, (55-9x)>logy, (7-x); 55-9x<49—14x+x%; (x+1)(x—6)>0;
x<-1, x=>6,
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (504 — 3/8)
55
OoTKyna x €| 6; — |.
9
55
Otser: [-1; 6); [ 6; — |.
9
CojepxaHue KpuTepus Basnbt
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBaHHO MOJIy4Y€H OTBCT, OTJIMYAIOITUICS OT BCPHOI'O0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HCpeMeHHOﬁ, IOpU KOTOPBIX OIIPEACJICHA JICBas 2
HaCThb UCXOJHOTO HCPABCHCTBA

Pemenne comepHUT BepHBIN IMepexoA OT HCXOJHOTO HEPaBEHCTBA K
pallOHAIBHBIM HEpaBEHCTBAM WMJIM BEPHO HAHJICHBI BCE 3HAYCHUS
MEPEMEHHOM, IIpPH KOTOPBIX OIpeJeleHa JieBas YacTh HCXOAHOIO
HEpaBeHCTBA

Pemienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCICHHBIX
BBIILIE

Maxcumanvuwiii 6aun 3

Uepes Bepminny C mpaBuiIbHOTO miecTHyrodsHuka ABCDEF mpoBeneHa npsimasi,
nepecekaromas npsamyo AD B Touke Q. M3BecTHO, 4TO 3Ta mpsMas pa3doHUBacT

HIECTUYTOJABHUK HA YacTH, IUIOMIATN KOTOPBIX OTHOCATCA Kak 5:13. Haiinute
otHouenne AQ:QD .

Pemrenue.

[Iyctb O — uentp npaBuinbHOrO mectuyronbHuka ABCDEF, § — ero
mwiomaab, K — touka nepeceuenus auaronaneid AD u CE . [Inomanu yacrei, Ha

5 13
KoTopsle npsiMasi CQ pa30mMBaeT MIECTHYTOIBHUK, PABHBI ES 51 ES .
A B
F 0 C
0
H
Puc. 1

IIpenmonoxum, 9ro ToYka [ — BepUIMHA MEHBIICH MO TUIOMANX YacTH

mectuyroibHuka (puc. 1). Torna Touka Q nexur mexay toukamu O u K, Tak

Kak
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATWKA, 11 knacc (504 — 4/8)

1 5 1 5
Sepp ==5S<—=85; S, ==8§5>—5,
CDE = "¢ 18 CDEF =7 18

3Ha4uT, npsmas CQ nepecekaeT ctopoHy EF B Hekoropoi Touke /. ITpu sTom
5 1 1 11 1

Scen =Scpen ~Scpe =§S_ES =§S ZE'ES =§SCEF,

TO ecTh IuTom@anb TpeyrodbHuka CEH B TpU pa3a MEHBIIEC IUIOMIATH
tpeyronbuuka CEF , 3Haunt, EH :%EF ,atak kak OK || EF', 0 QK :éOK .
O6o3naunm QK =x. Torna
KD =0K =3x; OD=0K + KD =4x;
AO=0D =20K =6x; AQ=A0+0Q =8x,

A
clIeIOBaTEILHO, —g =2.

A B
L
F, 0 C
Puc. 2
Ilycte Temepp Touka D — BepwnHa OonblIed 0O IUIOMAAXW YacTH

HIECTUYTONAbHUKA (pUC. 2). AHAIOTMYHO MNPEAbIAYIIEMYy CIydalo JOKa3bIBaeTcs,
910 TOrAa To4dka () JNeXUT Mexnay ToukamMu A u O, 3Hauut, npsmas CQ

mepecekaeT CcTopoHy AF B HekoTopod Touke L W TpH 3TOM IUIOIMIAdb
TpeyronbHuka CAL B Tpu pas3a MeHble Iuiomanu tpeyroibHuka CAF', 3HAYWUT,

AL =1AF:1CD.
3 3

1
Tpeyronsauk AQL monoben tpeyronbHuky DQC ¢ kodhduimeHToM 3

(AL||CD), cnenosarensHo, 49 _1 )
oD 3

OtBeT: 2 wm %
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (504 — 5/8)
CopeprxaHue KpuTepust Bbaibl
(O060CHOBAaHHO MOJYYECH BEPHBIH OTBET 3

PaccMoTpeHa xoTs OBl 0J{Ha BO3MOXHAsI FeOMeTpUIecKast KOHUrypanus,
JUIS KOTOPOi MOTy4eHO MPaBUIbHOE 3HAUCHNUE HCKOMON BEITHMYHHEI

2

PaccMoTpeHa xots Obl 0ZIHa BO3MOXKHASI TeOMETpUUecKas KOHQUTypauus,
JUTSL KOTOPOH MOJy4eHO 3HAUYSHNUE HCKOMOM BETMYHMHbI, HETPABHIBHOE H3- 1
3a apuPMETHICCKOH OIIHOKH

Pemenue He COOTBETCTBYCT HAU OAHOMY H3 KPUTCPHUCB, NEPCUUCICHHBIX
BBIIIC

Maxcumanonwiii 6an 3

Haiinute Bce 3HaueHus a, Npu KaXJA0M U3 KOTOPBIX CUCTEMa
(f=7) +(1-7)" =1,
y=ax+1,
xy>0

NMECT CIMHCTBCHHOEC PCIICHUC.

Pemenue.
IlepBoe ypaBHeHue mpu YycinoBUM xy >0 3agaéT HaA IUIOCKOCTH JIBE

C/IMHUYHBIC OKPYKHOCTH ¢ ueHTpamu (7;7) u (=7;—7), a Bropoe — mpsimyto [ ¢

YTIIOBBIM KOA(PPHUIIMEHTOM ¢ , IPOXOIAIIYIO Yepe3 TOUKY (O; 1) (cm. puc.).

¥

IMpsimast | kacaeTcsi OKPY>KHOCTH C IIGHTPOM B TOUYKE (—7; —7) €AMHUYHOTO
paaryca Torzaa 1 ToJIbKO TOTAa, KOTAa cucTeMa
y=ax+1,

1
(x+7)2+(y+7)2:1 M
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (504 — 6/8)

UMeeT eIUHCTBEHHOe pemieHue. I 3TOro HeoOXoAMMO, 4YTOOBI KBaapaTHOE
ypaBHEHHE

(x+7) +(ax+1+7) =1
HMEII0 eAUMHCTBeHHOE pelenue. [IpuBeném ypaBHeHue K BULY
(a® +1)x* +2(8a+7)x+112=0
1 U3 paBCHCTBA HYJIIO JUCKPUMHWHAHTA NOJIYUHUM:
(8a+7)" —112(a’ +1) =0,
otkyaa 48a” —112a+63=0.
1447 .

14-7
3Hauut, a = o % = BT Cucrema (1) mMeeT pemeHus] TOIBKO
npu
14-7 _ _14+7
<ac< .
12 12

Amnanornyso, npsiMasi / KacaeTcst OKPYXXHOCTH C LIEHTPOM B TOYKE (7; 7)
€AMHIYHOIO paJuyca TOrAa U TOJAbKO TOrAa, KOrga cucremMa
y=ax+1,
(x—7)2 +(y—7)2 =1
UMeeT EJUHCTBeHHOe pemeHue. [t 3Toro HeoOXOoAMMO, YTOOBI KBaJpaTHOE
ypaBHEHHE

2

()6—7)2 +(ax+l—7)2 =1
HUMEJI0 CAMHCTBECHHOC PEIICHUEC. HpI/IBe,I[éM YpaBHEHUC K BUY
(@ +1)x* —2(6a+7)x+84=0
1 U3 PABCHCTBA HYJIIO JUCKPUMHWHAHTA NOJTYUHUM:
(6a+7)" ~84(a” +1)=0,
otkyna 48a’ —84a+35=0.

214421 .

21-+21
3Hauut, a, = " Y Cucrema (2) UMeeT peleHus TONbKO
21-~21 21++/21
npu <a< .
24 24
21-421 _14-47 21421 14+47
Tax kak < < < , B OTBET TIOMA/Al0T TOIBKO
24 12 24 12
21-421 14+47
Qy=—"—Hna=—"—.
24 12

2121 14447

OtBer ;
24 12
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (504 - 7/8)
CopepxaHue KpUTepus Banbt
OO00CHOBaHHO NOJIy4YeH BEPHbII OTBET 4

C 1OMOIIBI0 BEPHOTO pPACCYXJCHHUS TOJIyY€Hbl BEpHBIE 3HAYCHUS
napaMmeTpa, Ho

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (504 — 8/8)

Gonpme 32. 3HAUUT, B ITOM CiIy4yae KaKk MUHAMYM BOCEMHAJLIATh YUCEN paBHBI |
win 2. Vcnone3ys MX W ISITHAMUATH €IUHHUI], BCErJIa MOXKHO MOIYYHTh CYMMY,
pasHy0 33.

Ortger: a) n1a, 0) HeT.

Copeprxanue KpUTepHst Basbt

. 3
— WIM B OTBET BKJIFOYCHO TAKKE U OJTHO-ABA HEBCPHBIX 3HAYCHUMU,
— WM PEHICHNE HEAOCTATOYHO 000CHOBAaHO
C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA IIOJYUYCHO XOTA OBl OIHO BEPHOC 2

3HA4YCHUC NapaMeTpa

OO00CHOBAaHHO ITOJTYYCH BEPHBIH OTBET 4

3ajaua cBeleHa K UCCIIEI0BAHUIO:
— WJIM B3aMHOTO PaclONOKEHHs OKPYKHOCTEH U MPSIMOi; 1
— WJIM KBQJIPaTHBIX YPABHEHUH ¢ MapaMeTpoM

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NEPECUUCICHHBIX
BBINIC

Pemienue B 11e710M BEpHOE, COIEPIKHT:

— WJIM BEpHBIH NpUMep UL 1. a) 1 000CHOBaHHOE BBINIOJIHEHYE 1. B);
— WUTH BEPHBIIA MpUMep IS 11. a), 000CHOBaHHOE BBIMIOJHEHHME I1. 0), a X0[ 3
JIOKa3aTeNIbCTBA II. B) B IIEJIOM BEPHBIH, HO COJEPKUT JIETKO yCTPaHUMBbIC
HETOYHOCTH

Maxcumanvnviii 6ann 4

Habop cOCTOHT M3 TPHALATH CEMH HATypalbHBIX YHCEN, CPEAU KOTOPBIX €CTh
yucna 4, 5 u 6. Cpennee apupmMeTHyeckoe JOOBIX TPUALATH JBYX YHCET STOTO
HaOopa MeHbIIIe 2.

a) MoxeT 11 Takoit Habop coaepKaTh POBHO MATHAAIATH €AUHUIL?

6) MosxeT i Takoi HabOp coaepKaTh MeHee IATHAALATH SANHUL?

B) JlokaxuTe, 4TO B JIFOOOM TaKOM HabOpe €CTh HECKOIBKO YUCEN, CyMMa KOTOPBIX
paBHa 33.

Pemrenue.
a) [la, moxer. Hampumep, cymMMa JIOOBIX TPUALIATH IBYX YHCEN U3 Habopa
6,5 4,2,...,2,1, ..., 1 He Oompire, ueM 6+5+4+2-19+10=63, u wux
19 15

cpenHee apu(HhMETHIECKOE MEHbIIE 2.

0) Het, He Moxet. Beimuiem Bce 4uciia clieBa HApaBo B MOPSIKE yObIBAHUS
U paccMOTpuUM mepBble 32 uucia, cuuras ciaesa. Mx cymma S menbiie 64. ITycts
KOJIMYECTBO €IMHHUII CPeM HUX paBHO X . Torma

63>85>x+2(29-x)+4+5+6; x>10,

TO ecThb cpelu BbIOpaHHBIX 32 wyMcen BCerAa ecTh AecATh eauHull. Kaxngoe us
OCTaBUIMXCS MATH YKCEN PaBHO 1, ¥ MOTOMY BO BCEM HAOOpe €CTh KaK MUHUMYM
MSATHAALUATbh €AUHULL.

B) Mcnone3ys nmaTHaauath enuHUL W uucna 4, 5, 6, MOXKHO COCTaBUTH BCE
cymMmsl ot 1 fo 30.

Ecnu cpenu ocraBiiuxcs IeBATHAALUATH YUCE €CTh YUCIO OT 3 10 32, TO ero
MOJKHO JJ0OaBUTH U MOJyYUTh B cymMme 33.

Ecnmu cpenu octaBmmxcsi AeBATHAAATH YHMCEN HET 4yucel oT 3 1o 32, To
K10 U3 HUX WIM PaBHO 1, wiu paBHO 2, win Ooinbire 32. Tak kak cymMMa 3THX
JIEBSITHAIIATH 4HCeN He Ooyblne 63, TO TONBKO OJHO M3 YHCEN MOXXET OBITh
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Peenue coneput:
— WJIM BepHBII MpuMep [UIf 1. a) 1 000CHOBAHHOE BBITIOJIHEHUE 1I. 0);
— uau 000CHOBAHHOE BBHINOJHEHHUE . B) (IIPH HE BBINONHEHHBIX II. @) U

1. 0)

Pewmenue coneput:
— WJIM BEPHBIH IpUMep JUIA 11. a); 1
— WM 000CHOBAaHHOE BBITIOJIHEHHE T1. 0)

Pemenne He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPHUEB, INCPCUUCICHHBIX
BBIIIC

Maxcumanvnolti bann 4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHenue (tg” x —tgx)-v8cosx =0.

Pemenue.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IpU cOSx > 0.

Iloryuaem ypaBHeHUE tg2 x—tgx=0, orkyna tgx=0 wm tgx=1.

(505 - 1/8)

VYyureiBas, 9to cosx >0, u3 ypaBHeHus tgx =0 momydaem: x =2mn, n€Z; a

u3 ypaBHeHus tgx =1 momydaem: x = % +2nk, keZ.

Ortser: 2nn, n€ 7, % +2nk, keZ.

CopeprxaHue KpUTEpHsL Banbl

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2
BepHo HaiineHbl Bce 3HaUCHUS IIEPEMEHHOM X, IIPY KOTOPBIX PaBeH HYJIIO
MEepBbIH COMHOXHUTENb JICBOH YaCTH MCXOJHOTO YpaBHEHHs. B03MOXKHO |
oTOOp HallICHHBIX 3HAYCHUH WM HE TMPOM3BEAEH, WIIM TMPOHU3BEAEH
HEBEPHO
Penrenne He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHEB, MEPEUHCICHHBIX 0
BBILLIC

Maxcumanvnuiii 6ann 2

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,.

Pemenue.

IIyecte O — cepeauHa oTpe3ska BD. Otpesok A0

SABIIACTCA

HEepIEeHINKYISIPOM, OMYIIEHHBIM U3 TOYKH A Ha MIOCKocTh BDD|. Yronm Mexmy

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

G
A, By

I
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (505 - 2/8)
B npsamoyromeHoM  TpeyrompHuke < ABO A0 = 242 , AB/= 45
. V10
CnenoparensHo, sin ZAB O = o
. /10
OtBer: arcsin——.
10
CopeprxkaHue KpUTEepHst Baiis
OOG0CHOBAaHHO MOJTYYICH BEPHBIH OTBET 2

Crnoco® HaxoXJEHHs HCKOMOIO yria BEpHBIH, HO MOJy4YeH HEBEPHBI
OTBET WJIM pelIeHHE He 3aKOHUCHO

Pemenne He YAOBJCTBOPACT HU OJAHOMY M3 KPUTEPUEB, MECPEUNCICHHBIX
BBINIC

Maxcumanvuwiii 6aun

Pemure HepaBeHcTBO log | (22 —3x)-logg_, % >1.

36

Pemrenne.

Penrenune OynemM HCKATh TPU YCIOBHSX:
22-3x>0,
8—x>0,
8—x#1,

22
OTKyJa X € (—oo; 7) u(7; ?) s Takux x momydaem:

log, (22-3x) log,(22-3x) log,(22-3x)

36 _ 6 _ 6 )
log, (8—x)  2log,(8-x) log1(8—x)2
6 6 s
log, (22-3x)
WcxonHoe HepaBEHCTBO IPUMET BUL: 6—2 >1.
log, (8-x)

6

2
PaccMOTpHM HCXOZHOE HEpaBeHCTBO npu x €(—oo; 7), toraa (8—x) >1,

otkyna log, (8 - x)2 <0, moatomy
6

log, (22-3x)<log, (8—x)’; 22-3x>64—16x+x; (x—6)(x~7)<0;

6 6
6<x<7,
orkyna x€[6; 7).
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (505 — 3/8)

22 2
PaccMOTpHM HCXOZHOE HEPAaBEHCTBO NpH x €| 7; 5 ) Torma (8-x) <1,

otkyza log, (8 —x)2 >0, mosToMy
6
log, (22-3x)>log, (S—x)z; 22 -3x<64—16x+x°; (x=6)(x=7)=0;
6 6

x<6, x>7,
5]
oTKyna x €| 7; ? .
Ortser: [6; 7); (7; 23—2j
Copeprkanue KpuTepust Bbannbt
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBAaHHO MOJIy4€H OTBET, OTJIMYAIOITUICS OT BEPHOI'0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HepeMeHHOﬁ, IOpU KOTOPBIX OIIPpEACJICHA JICBas 2
4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenne comepXHUT BepHBI INepexoa OT HCXOJHOTO HEPaBEHCTBA K
panMOHANBHBIM HEpaBEHCTBAM WM BEPHO HAileHbl Bce 3HAYCHUS
HNepeMEHHOH, MNpU KOTOPBIX OMpeAeneHa JieBas 4YacTb HCXOJHOTO
HEpaBEHCTBA

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvrviii 6ann 3

Uepes BepiinHy B mpaBuiIbHOTO IiecTuyronbiuka ABCDEF mnpoBeneHa npsimasi,
nepecekatomas auaronans CF B Touke K . M3BecTHO, 4TO 3Ta mpsMasi pa3ouBaeT
HIECTHYTOJABHUK HAa 4YacTH, IUIOMIAAM KOTOPBIX OTHOcsATCA Kak 2:3. Haiinute
otHomenne CK : KF .

Pewmenue.
Ilyctb O — 1eHTp HpaBWIIBHOrO miecTuyronbhuka ABCDEF, S — ero
miomaas. Torna

! 1
Saser =Speoe =555 Sapr =Spep = 5.
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

A B

MATEMATWIKA, 11 knacc (505 — 4/8)

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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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (505 - 5/8)

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
CrnenoBarenpbHo, —— =—.
KF 23
Otger: 10 I ﬂ
7 23
CopeprxaHue KpuTepust basbl
OO00CHOBaHHO NOJIyYeH BEPHBIH OTBET 3

PaccMoTpeHa xoTs OBl 0/1Ha BO3MOYXKHASI FeOMETpHUYecKast KOHQUTypamus,
JUIS KOTOPOH MOTy4eHO MPaBUIbHOE 3HAUYCHNE HCKOMOH BEIIHMIMHEI

2

PaccmotpeHa xoTst Ol 0JJHA BO3MOXHAs TeOMeTpHYecKast KOH(GUrypaius,
JUISL KOTOPOH MOJy4eHO 3HAUYSHUE HCKOMOM BETMYHMHbI, HETPABHIBHOE H3- 1
3a apu(HMETHIECKON OMMUOKH

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIEHHBIX
BBIILIE

Marxcumanonwiii 6an 3

HaiinnTe Bce 3HAUEHUS @, IPU KKIOM U3 KOTOPBIX CHCTEMA
(-6 +(b-6) =4
y=ax+1,

xy >0

HUMECT CIUHCTBCHHOC PCIICHUEC.

Pemenne.
[lepoe ypaBHeHue mpu ycioBuu xy >0 3amaéT Ha TUIOCKOCTH JIBE

OKPYXHOCTH pajuyca 2 ¢ 1eHTpamu (6;6) u (—6;—6), a Bropoe — npsimyto [ ¢
YIII0BBIM KOd(QOHUIHEHTOM @ , Ipoxosiyro yepes Touky (0;1) (cm. puc.).
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (505 — 6/8)

IIpsamast [ xacaercst OKpY>KHOCTU C IIEHTPOM B TOUKE (—6;—6) pamuyca 2
TOT/Ia ¥ TOJIBKO TOT'/Ia, KOTAa CUCTEMa
y=ax+1,
(x+6)2 +(y+6)2 =4
UMeeT eIWHCTBEHHOe pemieHHe. I 3Toro HeoOXoAnMo, YTOOBI KBaapaTHOE
ypaBHEHHE

(1)

(x+6) +(ax+1+6) =4
MIMEJIO eMHCTBEHHOE petnenne. [IpuBenéM ypaBHEHHE K BULY
(a® +1)x* +2(7a+6)x+81=0
¥ U3 PABEHCTBA HYJIIO AMCKPUMUHAHTA [0y 4HM:
(7a+6)"=81(a”+1)=0,
otkyna 32a’ —84a+45=0.

15

3
3HaunT, @ = a;=—. Cucrema (1) umeeT pemIeHHS TOIBKO TIPH
> 4 » 5=y

15
<—.
8
AHanorn4yHo, mpsiMasi / KacaeTrcsi OKPYXXHOCTH C IICHTPOM B TOYKE (6; 6)

<a

Nl

paanyca 2 TOT/ia U TOJIBKO TOT/Ia, KOT/Ia CUCTEMA
y=ax+],
2 2
(x—=6)"+(y-6) =4
UMEET eJUHCTBEHHOE pemienue. s 3Toro HeoOXOAUMO, YTOOBI KBaJpPAaTHOE
ypaBHEHHUE

)

(x—6) +(ax+1-6)" =4
HUMEJI0 CAMHCTBCHHOC PEIICHUEC. HpI/IBC,I[éM YpaBHEHUEC K BUAY
(a® +1)x* =2(5a+6)x+57=0
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (505 - 7/8)

1 M3 PaBEHCTBA HYJIIO TUCKPHMHUHAHTA OTYYUM:
(Sa+6)"=57(a” +1)=0,
OTKyJa 324 —60a+21=0.

15++/57 15-+/57
3HauuT, a, = T a, = T Cucrtema (2) umeeT pellieHus TONbKO
15-57 _ _15++/57
Ipu <a< .
16 16
15-457 3 154457 15
Tak xak <—=< <—, B OTBET TMONaAalT TOJbKO
16 4 16 8
15-+/57 15
a=———™mua=—.
16 8
15-/57 15
OtBeT: —M, —.
16 8
ConeprkaHue KpUTEPHS Bamet
OO00CHOBaHHO NOJIy4YeH BEPHbII OTBET 4
C moMompi0 BEPHOTO PACCYKACHHUS IIOJNyYCHBI BEPHBIC 3HAUYCHUS
mapameTpa, HO 3

— WIN B OTBET BKJIFOYCHO TAK)XKE U OJTHO-ABA HEBEPHBIX 3Ha‘IeHI/II71;
— WIN pCHICHUE HEAOCTATOYHO 000CHOBaHO

C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA ITOJYUYCHO XOTsA OBl OIHO BEPHOC 2
3HA4YCHUC TapaMeTpa

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (505 — 8/8)

Pemenue.
a) a, moxket. Hanpumep, cymMma JIFOOBIX TPUAATH YETHIPEX YHce U3 Habopa
7,5, 4,2, ...,2, 1, ..., 1 ue Oombme, yeM 7+5+4+2-20+11=67, u wux
————— N—— —

20 16

cpenHee apu(HMETHIECKOE MEHbIIE 2.

6) Hert, He MoxxeT. Beimuiem Bce 4nciia ciieBa HampaBo B IOPsAKE yOBIBaHUS
U paccCMOTPHUM IepBble 34 uncia, cuuras cieBa. x cymma S mensme 68. Ilycts
KOJIMYECTBO €UHUILI CpeAN HUX paBHO X . Torma

67>28S2x+2(31-x)+4+5+7; x>11,

TO €CTh Cpely BBIOpaHHBIX 34 YHCeN BCerja ecTh OAMHHAIATh eauHul. Kaxkmoe
W3 OCTAaBIIMXCS IIATH YHCEN PaBHO 1, W TMO3TOMYy BO BCEM HabOpe ecTh Kak
MUHUMYM IIECTHAATh €IUHULI.

B) Mcnone3ys miecTHaauaTh equHUI] U 4ucia 4, 5, 7, MOKHO COCTaBUTh BCE
cymMmbI OT 1 10 32.

Ecnu cpeam ocraBmmxcs ABajaTH 4ducen €cTb yucio ot 3 go 34, To ero
MOJKHO JJOOABHTH U MOJYYUTh B CyMMe 35.

Ecnu cpenu ocraBmuxcs ABaalaTH 4MceN HET yuced oT 3 10 34, To Kaxioe
13 HUX WM paBHO |, wiw paBHO 2, win Oonpmie 34. Tak Kak cyMMa 3THX JIBaAlaTh
YyHucel He 00JIbIne 67, TO TOJBKO OJHO M3 YHCEN MOXET ObITh Ooubiie 34. 3HAYHT,
B 3TOM clly4ae KaKk MUHUMYM JeBSATHAIIATh YyhceN paBHbI | win 2. Vcnonb3ys ux
U IEeCTHAAIATh SAWHHUIL, BCET/Ia MOXKHO MOJYyYHUTh CYMMY, paBHYIO 35.
OrtgeT: a) n1a, 0) HeT.

3ajaua cBe/ieHa K UCCIIE/I0BAHHUIO!
— WJIM B3aIMHOT'O PACIIOIOKEHUS OKPY>KHOCTEH M TIPSIMOH; 1
— WM KB3IPaTHBIX YPaBHEHHH C TapaMeTpoM

CopepxaHue KpuTepus banet

(OO60CHOBAaHHO MOJYYECH BEPHBIN OTBET 4

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NMEPECUUCICHHBIX
BBINIC

Maxcumanvuviii 6ain 4

Habop cocTouT W3 TpUIUATH NCBATH HATYpalbHBIX YHCEIN, CPEAU KOTOPHIX €CTh
gucna 4, 5 u 7. CpepHee apupMeTHIECKOE JTIOOBIX TPHALATH YETHIPEX YHCEIT 3TOrO
Habopa MeHbIIIE 2.

a) MoJXeT JIi TaKkoi Habop coJepKaTh POBHO IIECTHAMIATH SAMHHUIL?

0) Moxert i Takoi Habop CoZep kaTh MEHEE IECTHAIIATH CIUHIII?

B) Jlokaxkute, 4TO B JIIOOOM TaKOM Habope ecTh HECKOIBKO YHCEN, CyMMa KOTOPBIX
paBHa 35.
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Peienue B 11e10M BepHOE, COAECPIKUT:

— WJIM BEPHBIH IpUMep JUIA 11. a) 1 000CHOBAHHOE BBIIIOIHEHHUE II. B);
— WJIM BEPHBIN TpuMep UIA 1. a), 000CHOBAHHOE BBITIOJIHEHUE 1I. 0), a X0 3
JI0Ka3aTeIbCTBA II. B) B I[EJIOM BEPHBIN, HO COAEPXKUT JIETKO YCTPaHUMBIE
HETOYHOCTH

Pewmenue coneput:
— WJIM BEPHBIH MpUMep JUIA 11. a) 1 000CHOBAaHHOE BHITIOJTHEHHE 1. 0);

— uau 0OOCHOBAHHOE BBHINOJHEHHUE II. B) (IPH HE BBINONHEHHBIX II. @) U 2
1. 0)
Pemenne conepxut:
— WJIK BEpHBIH MpUMEp IS 11. a); 1
— 11 000CHOBaHHOE BBITIIOJIHEHHE II. 0)
Pemenne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, MEPEUMCIECHHBIX 0
BBIIIC

Maxcumanvrotii 6ann 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (506 — 1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

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

Pemenue.
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 momyuyaem: x =3—n+ 2nk, keZ.
OtBeT: T+ 27N, neZ;%+2nk, keZ.
ConepikaHue KpUTepHs Bans

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2

BepHo HaiiieHBI Bce 3HAYCHUS MIEPEMEHHON X, IPH KOTOPHIX PaBeH HYIIO
MIEPBBIl COMHOXHTENb JICBOW YacTH WCXOIHOTO ypaBHEHHs. B0o3MOXXHO

o . .. .. 1
OT60p HaWJACHHBIX 3HAYCHUU HJIN HC MPOU3BCACH, WJIN IPOU3BCIACH
HEBEPHO
Penrenne He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHEB, MEPEUHCICHHBIX 0

BBIIIC

Maxcumanonwiii 6an 2

B npaBunbHON deThIpéxyronsHol npusmMe ABCDA B,C,D;, CTOPOHBI OCHOBaHHS
KOTOpPOH paBHHI 7, a 60koBEIe pEOpa paBHBI 3, HAWANUTE Yroyl MEeXIy MpsaMoil AB;
U INIOCKOCTBIO BDD, .

Pemenue.

Ilyctb O — cepenuna otpeska BD. Otpesok AO  saBusieTcs
HEPICHINKYIISIPOM, OMYIICHHBIM U3 TOYKH A Ha MIOCKOCTs BDD,. Yrom Mexmy

npssMoit AB; u mnockocTteio BDD, pasen yriny AB\O.
D, C
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (506 — 2/8)

B npsamoyronpHOM — TpEyrojabHHKE

729
58

AB,O AOz%, AB, =+/58.

CnenosatenbHo, sin ZAB,O =

7429
58

OtBeT: arcsin

ConepikaHue KpUTepHs Bansr

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2

Crioco0 HaXOXXAEHHS HCKOMOTO yIJia BEPHBIA, HO IOJIYy4eH HEBEpPHBIH 1
OTBET WJIM PEICHUE HE 3aKOHYEHO

Pemienue He ynOBIETBOPSIET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX
BBIILIE

Maxcumanonwiii 6an 2

Pemmte HepaBeHcTBO log | (26 —5x)- log(),x% >1.
49

Pemenme.

Pemenne Oynem BCKaTh TPH YCIOBHUSX:
26—-5x>0,
6—x>0,
6—x#1,

otkyna x € (—oo; 5) U(S; ?j JIyis TAKMX X TOTydaeM:

log | (26—5x) log, (26—-5x) log, (26—5x)

49 1 1 '
log, (6—-x)  2log, (6-x) 10g,(6—x)2
7 7 7
log, (26—5x)
VcX0/IHOE HEPABEHCTBO PUMET BHI: —————— > 1.
log, (6 -x)

S

PaccMoOTpUM HCXOIHOE HEPaBEeHCTBO NpH X € (—o0; 5), Toraa (6—x)2 >1,
OTKy/1a 1ogl(6—x)2 <0, nostomy

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

OTKya xe[z; 5).
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (506 — 3/8)

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,
%)
OTKy/a x €| 5; ? .
Otser: [2; 5); (5; %)
Copeprkanue KpuTepust Bbannbt
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBAaHHO MOJIy4€H OTBET, OTJIMYAIOITUICS OT BEPHOI'0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HepeMeHHOﬁ, IOpU KOTOPBIX OIIPpEACJICHA JICBas 2
4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenne comepXHUT BepHBI INepexoa OT HCXOJHOTO HEPaBEHCTBA K
panMOHANBHBIM HEpaBEHCTBAM WM BEPHO HAileHbl Bce 3HAYCHUS
HNepeMEHHOH, MNpU KOTOPBIX OMpeAeneHa JieBas 4YacTb HCXOJHOTO
HEpaBEHCTBA

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvrviii 6ann 3

Uepes BepiuuHy 4 mpaBUIbHOTO IiecTHyronbHuka ABCDEF mnpoBeneHa npsmasi,
nepecekatomas npssmyto CF B Touke K. M3BecTHO, 4TO 3Ta mpsiMasi pa3duBaeT
HIECTHYTOJABHUK HA 4YacTH, MJOIIAAM KOTOPBIX OTHOcsATcA Kak 1:8. Haiinute
otHomenne CK : KF .

Pemenue.
Ilyctb O — 1eHTp HpaBWIIBHOrO miecTuyronbhuka ABCDEF, S — ero

wromaas, L — Touka nepeceueHus quaronaneit AL u CF . [Inomanu gacreif, Ha

KoTopsIe npsiMasi AK pa30uBaeT MIECTHYTOIbHUK, PABHEI éS u gS .
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (506 — 4/8)
A B
F/ kl|lL  \O c
M
E D
Puc. 1
IIpennonoxum, 4to Toyka F — BepIIMHA MEHBLIEW MO IUIOMAIX YacTH

mectuyroiabHuka (puc. 1). Torga Touka K nexuT Mexay Toukamu F u L, Tak
Kak

1 1
Sypgrp=—8>=S,
AEF =g 9

3Ha4MT, npsimass AK mepecekaer ctopoHy EF B HekoTopoit Touke M . Ilpu sTom
wiomaau TpeyroibHukoB AMF u AME otHocsarcs kak 2:1, 3Ha4yuT, Touka M
nenutr EF B otHOwmeHnuu 2:1.

Tpeyronsaukn KAO u KMF 1ogo0HBI ¢ KO3 (GUIHEHTOM %, [I03TOMY

KO :%KF. O6o3uaunm KF =2a. Torma

KO =3a; OC=0F =5a; CK =0C + 0K =8a.

CraenoBarenspHo, C—K =4.
KF

Puc. 2
Ilycte Temepp Touka F— BepmmHa OoyblIed TO IUIOMIAAM YacTH
mectuyroiabHuka (puc. 2). Torga Touka K J€XUT HAa MPOJODKEHUH JUATOHAIH

CF 3atouky C, Tak KaKk

1 1
Spc==85>=5,
4BC =g 9
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (506 — 5/8)

3HauuT, npsimast AK mepecekaer cropoHy BC B HexoTopoil Touke N . Ilpu sTom
wiomaan TpeyrodbHukoB ANB u ANC otHocsitcs Kak 2:1, 3Ha4yuT, Touka N
nemut BC B orHomenun 2:1.

1
Tpeyromeaukn KCN u ABN momoOHBI ¢ K03((UIHEHTOM 3 (CK [l AB).
O6o03Haunm CK =b. Torna
AB =2CK =2b; CF =2AB=4b; KF =CK + CF =5b.
1

CK
CrnenoBarenpbHo, —— = —.
KF 5

OrtBeT: 4 wm %

CozepxaHue KpUTepust bajusl

OOG0CHOBAaHHO MOJTYYEH BEPHBII OTBET 3

PaCCMOTPEHa XO0TsI OBl OIHa BO3MOYKHass r€OMETpHUICCKast KOH(bI/IpraI.[I/Iﬂ,
JUIA KOTOpOﬁ TTOJTYYCHO IMPABUJIBHOC 3HAYCHUC HCKOMOM BEITMUHHBI

PaccmotpeHa xoTst Obl 0JJHa BO3MOXHasi reoMeTpHYecKast KoH(uUrypamus,
JUISL KOTOPOH MOJy4eHO 3HAUCHUE NCKOMOW BEITMUYMHBI, HENTPABHIIBHOE H3- 1
3a apudMeTHUECKOM OINOKH

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIICHHBIX
BBIILIE

Maxcumanvrviii 6ain 3

HaiinuTe Bce 3HaUeHUs @, IpU KaKIOM U3 KOTOPBIX CHCTEMa
(=5 ) + (=5 ) =9,
y=ax+1,
xy>0

HUMECT CAMHCTBCHHOC PCIICHUE.

Pemenne.
IlepBoe ypaBHeHHe Tmpu YCIoBUM Xy >0 3agaéT Ha IUIOCKOCTH JIBE

OKpyXHOCTH paznyca 3 ¢ uenrpamu (5;5) u (=5;-5), a BTopoe — npsimyio [ ¢

YTJIOBBIM KOA(PPHUIIMEHTOM @ , IPOXOIAIIYIO Yepe3 TOUKY (O; l) (cwm. puc.).
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (506 — 6/8)

Ipsmast [ kacaeTcsi OKPY>KHOCTH C LICHTPOM B TOYKE (—5; —5) pamuyca 3
TOoraga U TOJIbKO TOrJa, Koraa CuCreMa
y=ax+1,
(x+5) +(y+5) =9
AMeeT eIUHCTBEHHOe pemreHue. i 3Toro HeoOXoaumo, uYTOOBl KBagpaTHOE
ypaBHEHHUE

(1)

(x+5)2 +(ax+1+5)2 =9
HMEJI0 eIUHCTBeHHOE penieHue. [[puBeném ypaBHEHHE K BUIY
(a® +1)x* +2(6a+5)+52=0
1 U3 PAaBCHCTBA HYJIIO JUCKPUMHWHAHTA NOJIYUNM:
(6a+5)" —52(a”+1)=0,
oTkyna 16a” —60a+27=0.

_15+4/117 . _15-4117
S8 P 8

15++117
S .

3HauuT, q

15-+117
8

Cucrema (1) wMeeT pemieHUs

<a<

TOJIBKO IIPH

AHanorn4yHo, mpsiMasi / KacaeTcs OKPYKHOCTH C LIEHTPOM B TOYKE (5; 5)
pa;[Hyca 3 TOrJa U TOJIBKO TOI'la, KOrga CuCteMa
y=ax+1,
(x=-5%*+(y-57%=9
HUMECT CAHWHCTBCHHOC pCIHCHI/IC. I[J'ISI 3TOIro HCO6XOILI/IMO, ‘-ITO6I>I KBaILpaTHOC
YpaBHEHHE

2

(x—5)2+(ax+1—5)2:9
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (506 — 7/8)

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
5-32_ 5432
npu <ac< .
4 4
5-3v2 15-117 _5+3J2 1544117
Tak xkak < < < , B OTBET IIOMAIAIOT
4 8 4 8
5-32 15+/117
TOJIBKO @, = ua = .
4 8
5-3y2 1543413
OrtBerT: s .
4 8
CoepykaHue KpuTepHst Bauibt
OO00CHOBaHHO MOJTYYCH BEPHBIA OTBET 4
C m[oOMOMmBI0 BEPHOTO PACCYXKACHHS IIOJNyYCHBI BEPHBIC 3HAYCHHS
napamMmeTpa, HO 3

— WIN B OTBET BKJIFOYCHO TAK)KE U OJTHO-ABA HEBEPHBIX 3HaquHﬁ;
— WIN pECHICHUE HEAOCTATOYHO 000CHOBAaHO

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (506 — 8/8)

Pewenue.

a) la, moxxet. Hanmpumep, cymma 1r000ro TpUAIATH OJHOTO YHCIa U3 Habopa
6,4,3 2, ...,2,1 ..., 1 me Oompme, yeM 6+4+3+2-20+8=61, u wux

NN
20 16

cpenHee apu(HMETHIECKOE MEHbIIE 2.

6) Hert, He MoxeT. Beimumem Bce 4nciia ciieBa HampaBo B IOPsAKE yOBIBaHHUS
u paccmotpuMm 31 umcno, cumtas ciueBa. Mx cymma S wMessme 62. Ilycts
KOJIMUECTBO €AMHUI] CpeIU HUX paBHO X . Torna

61>25>x+2(28-x)+3+4+6; x=8,

TO ecThb cpeau BblOpaHHOro 31 4mcna Bcerja ecTb BoceMb enuHMI. Kaxnoe u3
OCTaBIIMXCS BOCBMH 4YHCENl PaBHO 1, M NOITOMy BO BCEM Habope ecTh Kak
MHHHUMYM IIECTHALATh €AWHHUII.

B) Mcnone3ys miecTHanuaTe equHUI] U 4ucia 3, 4, 6, MO)KHO COCTaBUTh BCE
cymmbl OT 1 10 29.

Ecnu cpeam ocraBmIMXCsl IBajlaTH 4UCENl €CTh 4uciao oT 3 po 31, To ero
MOXXHO JOOABUTP U MOIYYIHUTH B CymMMme 32.

Ecnu cpenu ocraBmuxcs ABaalaTH 4Mcen HET uucen oT 3 1o 31, To kaxnoe
13 HUX WM paBHO |, wiw paBHO 2, win Oonpmie 31. Tak Kak cyMMa 3THX JBajANaTh
Yyucel He 00JbIe 61, TO TOJBKO OJHO M3 YHCEN MOXKET ObITh Ooubiie 31. 3HAYHT,
B 3TOM Clly4ae Kak MUHHMYM JEeBSTHAIIATh YHceN paBHBI | wim 2. Mcmons3ys ux
U IEeCTHAAIATh SAWHHUIL, BCET/Ia MOXKHO MOJIYYHUTh CYMMY, PaBHYIO 32.
Ortger: a) n1a, 0) HeT.

CopepxaHue KpuTepus banet

C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA IOJYUYCHO XOTA OBl OIHO BECPHOC 2
3HAYCHUC TapaMeTpa

(OO60CHOBAaHHO MOJYYECH BEPHBIN OTBET 4

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

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, NMEPECUUCICHHBIX
BBIIC

Peienue B 11e10M BepHOE, COAECPIKUT:

— WJIM BEPHBIH IpUMep JUIA 11. a) 1 000CHOBAHHOE BBIIIOIHEHHUE II. B);
— WJIM BEPHBIN TpuMep UIA 1. a), 000CHOBAHHOE BBITIOJIHEHUE 1I. 0), a X0 3
JI0Ka3aTeIbCTBA II. B) B I[EJIOM BEPHBIN, HO COAEPXKUT JIETKO YCTPaHUMBIE
HETOYHOCTH

Maxcumanvnviii 6ain 4

Habop cocTouT W3 TpUIUATH NCBATH HATYpalbHBIX YHCEI, CPEAU KOTOPHIX €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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Pewmenue coneput:
— WJIM BEPHBIH MpUMep JUIA 11. a) 1 000CHOBAaHHOE BHITIOJTHEHHE 1. 0);

— uau 0OOCHOBAHHOE BBHINOJHEHHUE II. B) (IPH HE BBINONHEHHBIX II. @) U 2
1. 0)
Pemenne conepxut:
— WJIK BEpHBIH MpUMEp IS 11. a); 1
— 11 000CHOBaHHOE BBITIIOJIHEHHE II. 0)
Pemenne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, MEPEUMCIECHHBIX 0
BBIIIC

Maxcumanvrotii 6ann 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (507 — 1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
Pemmre ypasHenue (tg” x — «/gtg x)-+/=5cosx =0.

Pemenne.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IIpH COSX < 0.

[Tonyuaem ypaBHEeHHE tg2 x— x/gtgx =0, otkyaa tgx =0 i tgx = V3.
VYuureiBag, 4to cosx<O0, wu3 ypaBHeHus tgx=0  momyyaem:

X=m+2nn, n€Z;aun3 ypaBHEHUs thZ\/g MOJTyYaeM: x:—z?n+2nk, keZ.

OtBeT: 7+ 27n, neZ;—z?n+21tk, keZ.

CopeprxaHue KpuTepust baiel

OO00CHOBaHHO MOJIyYeH BEPHBIH OTBET 2

BepHo HaiiieHbI BCE 3HaU€HUsI IEPEMEHHON X, IIPH KOTOPBIX PAaBEH HYJIIO
HEPBBII COMHOXMTENb JICBOM YaCTU UCXOIHOrO ypaBHEHMs. B0O3MOXHO 1
0oTOOp HallICHHBIX 3HAYCHMWH WJIM HE TPOU3BEAEH, WM TPOU3BEIEH

HEBEPHO

Pemrenne me COOTBCTCTBYCT HHU OJHOMY M3 KPUTCPHUECB, INCPCUUCIICHHBIX 0
BBINIC

Maxcumanouoiil 6ann 2

B npasunbHON udeThIpéxyronpHoN npusmMe ABCDA B,C,D;, CTOPOHBI OCHOBaHHS
KOTOpPOH paBHHI 5, a 60KkoBbIe pEOpa paBHBI 7 , HAWANUTE Yroyl MeXIy MpsaMoil AB,

U IUIOCKOCTBIO BDD, .

Pemenue.
Ilycte O — cepemuna otpeska BD. Otpesok AO  saBasercs

HEepIEeHIUKYIISIPOM, OMYIIEHHBIM U3 TOYKH A Ha IIOCKOCcTh BDD,. Yronm Mexmy

npsmMoit AB; v nnockocTeio BDD, pasen yriy AB,O .
D, G

4,
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MATEMATUKA, 11 knacc (507 — 2/8)

52
2

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

B mpsmoyromsHOM — TpeyrompHuKe < ABO < AO=——, AB =74 .

537
74

CnenosatenbHo, sin Z4B,0 =

537
74

OtBeT: arcsin

CopeprxaHue KpUTEpHsL Banbl
OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2
Croco0 HaxXOXACHUS MCKOMOTO YIJa BEpHBINA, HO NONY4YeH HEBEPHBIH |
OTBET WJIM peLICHHE HEe 3aKOHYCHO
Penrenne He yIOBIETBOPSET HH OJHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX 0
BBIILIC
Maxcumanvuviii 6ann 2

Pemmre nepasenctBo log »5(19 —9x)-log;  0,5>1.

Pemrenne.

Pemenune OymeM HCKATh TIPU YCIOBHSIX:
19-9x>0,
3—x>0,
3—x#1,

OTKy/1a X € (—oo; 2) U(Z; %J st TakuX X TOJydaem:

10g),5(19-9x) logys5(19-9x) log,s(19-9x)
logys(3—x) ~ 2logys(3-x) logys(3- x)2 '

log 5 (1 9-— 9x) S

logys(3- x)2 -

2
PaccMOTPHM HCXOZHOE HepaBeHCTBO mpu x € (—oo; 2), toraa (3-x)" >1,

I/ICXOHHOG HCPAaBCHCTBO NPUMET BU:

orkyza logys(3— x)2 <0, noatomy
logy s (19—9x) <logy s (3—x)*; 19-9x>9—6x+x%; (x+5)(x—2)<0;
—5<x<L2,

orkyna x €[-5; 2).

9 2
PaccMoTpuM HCXOJHOE HEPABEHCTBO MPH X €| 2; o ) Torna (3-x)" <1,
orkyza logys(3— x)2 >0, noatomy
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (507 — 3/8)

logy s (19-9x) 2 logy s (3—x)*; 19-9x <9—6x+x%; (x+5)(x—2)20;

x<-=5, x>2,

>3)
OTKyJa x €| 2; 5

Otser: [-5; 2); (2; %)
Cojiepxanue KpUTepust Basust
OG0CHOBAaHHO MOJTYYEH BEPHBI OTBET 3

OO00OCHOBAaHHO TIONYYEH OTBET, OTIMYAIONIMHCS OT BEPHOI'O KOHEYHBIM
KOJIMYECTBOM 3HAUYEHUI IEPEMEHHOM, NPU KOTOPBIX ONpPENEICHA JeBast 2
4acTh UCXOJHOI'O HEPAaBEHCTBA

Pemrenne COACPIKUT BepHLIfI nepexoa OT HCXOAHOro HEPaBCHCTBA K
padOHAJIbHBIM HCPABCHCTBAM MM BCPHO Haﬁ,[[eHBI BCC€ 3HAYCHUA

MEPEMEHHOM, MpH KOTOPBIX OIpeAeieHa JieBas 4YacTh HCXOJHOTO !
HEPaBCHCTBA
Pemienre He COOTBETCTBYET HU OJHOMY W3 KPHTEPHEB, MEPEUUCIEHHBIX 0
BBIILIE

Maxcumanouwiii 6an 3

Uepes BepuinHy B npaBuibHOTO mectTuyroasHuka ABCDEF npoBeneHa npsimasi,
nepecekatomas auaronans CF B touke K . MI3BecTHO, 4TO 3Ta mpsMasi pa30ouBaet
LIECTUYTOJPHUK Ha 4YacTH, IUIOMIAAM KOTOPBIX OTHOcATca Kak 1:2. Hailinute
otHouenne CK : KF .

Pemenue.
ITycte O — ueHTp mpaBuiabHOTO IiectuyronsHuka ABCDEF, § — ero
miomans. Toroa
1 1
S uger = Spepe :ES; Sasr =Sgcp =ES.
A B
£ K/ 0 | C
E Puc. 1 D
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (507 — 4/8)

Paccmotpum ciryuaif, korga Touka K pacroiokeHa Mexay Toukamu O u I
(puc. 1). Torga mpsimass BK mnepecekaer ctopony EF B HekoTopol Touke M,
pu4yeéM

1
S 4BMF :ES; Semr =S apur —Sapr =§S_ES:_S;

1 1 1
Seve = Saper = Sasur :ES _ES :gS = Spur-

Tpeyronmeaukn BME wn BMF paBHOBenmkue, nodtomy BM — menmana
TpeyronsHuka BEF . Tpeyronsuuk BKC momobeH tpeyromsHuky MKF ¢

CK
KO3 PUImeHTOM 2 (FM || BC; BC=EF = 2MF) , CJIEIOBATEILHO, E =2.

A B
F, 0/K] |L C
E N D
Puc. 2

ITyctp Teneps Touka K nexut mexay C u O (puc. 2). Torna npsamas BK
nepecekaeT cropony DE B HEKOTOpO# Touke N , mpuiIéM

1 1 1
Ssepe :5& Ssepn :§S§ Ssep ZES;

1. 1
Sanp = Spcon ~ Spep :ES _gS ZESS

Sene = Sscpe — Sseoy :%S _%S =éS = Spap-

Tpeyroneauku BNE u BND paBHOBenukue, nodromy BN — mennaHa
Tpeyronbauka BDE .

Ilycts nuaronanu CF u BD mnepecekaiorcs B Touke L. Torma L —
cepenuaa OC, OL — cpennsis nuHUS TpeyroinsHuka BDE, a Tak kak N —
cepenuaa DE , to K — cepeauna OL . O6o3naunm OK = z . Torma

CL=0OL=2z; CK=CL+ LK =3z; OF =0C=4z; KF =0K +OF =5z.

3

CK
CrnenoBarenpbHo, — = —.
KF 5

OrtBer: 2 nnn %
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (507 — 5/8)
CojnepkaHue KpUTepus basst
OOG0CHOBAaHHO MOJTYYEH BEPHBII OTBET 3

PaCCMOTpeHa XOTsI OBl OdHAa BO3MOYKHasl r€OMETpHUICCKast KOH(bI/IpraL[I/Iﬂ,
JJIA KOTOpOﬁ TIOJTYY€HO NPABUIIBHOC 3HAYCHUEC HCKOMOU BEITMUHHBI

2

PaccmoTpeHa xots Obl 0ZIHA BO3MOXKHASI T€OMETpUYeCKas KOHPUTYpaLus,
JUIsL KOTOPOH MONYYeHO 3HAYCHUE HCKOMO# BEIMYMHBI, HETTPABUIBHOE H3- 1
3a apuPMETHICCKOH OIHOKH

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCICHHBIX
BBIILIE

Maxcumanvrnviii 6ann 3

Haiinute Bce 3HaueHus a, Npu KaxJA0M U3 KOTOPBIX CUCTEMa
(f=7) +(1-7)" =1,
y=ax+1,
xy>0

HMCECT CIUHCTBCHHOC PCIICHUC.

Pemenue.
IlepBoe ypaBHenue mnpu ycinoBun xy >0 3amaéTr Ha IUIOCKOCTH JBE

€/IMHUYHBIC OKPYKHOCTH ¢ uentpamu (7;7) u (=7;—7), a Bropoe — npsimyio [ ¢
YTJIOBBIM KO3()(QUIIMEHTOM a , IPOXOAAIIYIO Yepe3 TOUKY (O; 1) (cMm. puc.).
y

IIpsmast [ xacaeTcs OKPYKHOCTH C IIEHTPOM B TOYKE (—7; —7) €JUHUYHOT O
paxuyca Torjia U TOJIBKO TOTja, KOT/la CUCTeMa
y=ax+1,

(x+7) +(y+7) =1 O
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (507 — 6/8)

UMeeT eIUHCTBEHHOe pemieHue. I 3TOro HeoOXoAMMO, 4YTOOBI KBaapaTHOE
ypaBHEHHE

(x+7) +(ax+1+7) =1
HMEII0 eAUMHCTBeHHOE pelenue. [IpuBeném ypaBHeHue K BULY
(a® +1)x* +2(8a+7)x+112=0
1 U3 paBCHCTBA HYJIIO JUCKPUMHWHAHTA NOJIYUHUM:
(8a+7) —112(a’ +1) =0,
otkyaa 48a” —112a+63=0.

1447 14-+7
3Hauut, a = BRI a; = BT Cucrema (1) mmeeT pemIeHUs TONBKO
pu
14-7 _ _14+7
<a< .
12 12

Amnanornyso, npsiMasi / KacaeTcst OKPYXXHOCTH C LIEHTPOM B TOYKE (7; 7)
€AMHIYHOIO paJuyca TOrAa U TOJAbKO TOrAa, KOrga cucremMa
y=ax+1,
(x—7)2 +(y—7)2 =1
UMeeT EJUHCTBeHHOe pemeHue. [t 3Toro HeoOXOoAMMO, YTOOBI KBaJpaTHOE
ypaBHEHHE

2

()6—7)2 +(ax+l—7)2 =1
HUMEJI0 CAMHCTBECHHOC PEIICHUEC. HpI/IBe,I[éM YpaBHEHUC K BUY
(a® +1)x* —2(6a+7)x+84=0
1 U3 PABCHCTBA HYJIIO JUCKPUMHWHAHTA NOJTYUHUM:
(6a+7)" ~84(a” +1)=0,
otkyna 48a’ —84a+35=0.

214421 .

21-+21
3Hauut, a, = " Y Cucrema (2) UMeeT peleHus TONbKO
21-~21 21++/21
npu <a< .
24 24
21-421 _14-47 21421 14+47
Tax kak < < < , B OTBET TIOMA/Al0T TOIBKO
24 12 24 12
21-421 14+47
Qy=—"—Hna=—"—.
24 12

2121 14447

OtBer ;
24 12
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (507 — 7/8)
CopepxaHue KpUTepus Banbt
OO00CHOBaHHO NOJIy4YeH BEPHbII OTBET 4

C 1OMOIIBI0 BEPHOTO pPACCYXJCHHUS TOJIyY€Hbl BEpHBIE 3HAYCHUS
napaMmeTpa, Ho

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (507 — 8/8)

2. Wcnionp3yst X ¥ IBEHAALATh €IUHHII, BCETA MOKHO TOIYYUTh CYMMY, PaBHYIO
217.
Ortger: a) n1a, 0) HeT.

CoaeprxaHue KpUTepust Bbannb

OO00CHOBAaHHO TIOJTYYCH BEPHBIH OTBET 4

. 3
— WIM B OTBET BKJIFOYCHO TAKKE U OJTHO-ABA HEBCPHBIX 3HAYCHUMU,
— WM PEHICHNE HEAOCTATOYHO 000CHOBAaHO
C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA IIOJYUYCHO XOTA OBl OIHO BEPHOC 2

3HA4YCHUC NapaMeTpa

3ajaua cBeleHa K UCCIIEI0BAHUIO:
— WJIM B3aMHOTO PaclONOKEHHs OKPYKHOCTEH U MPSIMOi; 1
— WJIM KBQJIPaTHBIX YPABHEHUH ¢ MapaMeTpoM

Pemienue B 11e710M BEpHOE, COIEPIKHT:

— WJIM BEPHBIH pUMeEp UL 1. @) 1 000CHOBaHHOE BBITIOJIHEHUE 1I. B);
— WJIM BEPHBII IpuMep UIA 1. a), 000CHOBAHHOE BBITIOJIHEHUE 1I. 0), a X0 3
JIOKa3aTeNbCTBA II. B) B 1IEJIOM BEPHBIH, HO COJEPKUT JIETKO yCTPaHUMBbIC
HETOYHOCTH

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NEPECUUCICHHBIX
BBINIC

0

Maxcumanvnviii 6ann 4

Habop cocTtonuT U3 TpHAIATH OAHOTO HATYPaTbHOTO YHCIA, CPEIH KOTOPHIX €CTh
gucna 3, 4 u 5. CpenHee apudmMeTHdecKoe JTIOOBIX ABAANATH IIECTH YHCET ITOTO
Habopa MeHsbIIIe 2.

a) MoxxeT 1u Takoit Habop cojiepKaTh POBHO JIBEHAIATH SAUHII?

6) Moxert nu Takoi Habop cozep kaTh MEHEee IBEHAILATH SIMHUIL?

B) Jlokaxkute, 4TO B IIOOOM TakoM Habope ecTh HECKOIBKO YHCEN, CyMMa KOTOPBIX
paBHa 27.

Pemenne.

a) [la, moxxet. Hanpumep, cymma mmoObIX JIBaAlaTH MIECTH YHCEN U3 Habopa
5, 4,3,2,...,2, 1, ..., 1 He 6onbie, 9eM 5+4+3+2-16+7 =51, u ux cpennee

Qe
16 12
apudmMeTHIecKoe MeHbIIe 2.

0) Her, He MoxeT. Beimuiem Bce 4uciia clieBa HApaBo B MOPSIKE yObIBAHUS
¥ paccMOTpUM TiepBble 26 yucen, cuutas ciepa. x cymma § menbme 52. Ilyctp
KOJIMYECTBO SIMHHUII CPEIM HUX paBHO X . Torma

5128 2x+2(23-x)+3+4+5;, x>7,
TO €CTh CpelH BBIOpaHHBIX 26 dHCeNl BCerja ecTb ceMb eauHuil. Kaxmoe u3
OCTaBUIMXCSI MATH YKCEN PaBHO 1, ¥ MOITOMY BO BCEM HAOOpE €CTh KaK MUHUMYM
JIBEHAIIATh €IUHUILI.

B) Mcnone3ys nBeHaAuaTh eIuHHI W yucna 3, 4, 5, MOXKHO COCTaBUTH BCe
cyMMblI oT 1 1o 24.

Ecnu cpenu octaBHIMXCs MIECTHAALATH YMCEN €CTh YUCIO0 OT 3 10 26, TO €ro
MOJKHO JJ0OaBUTH U MOJyYUTh B cymme 27.

Ecnu cpenn ocraBmmxcs IIeCTHAAUATH 4YUCENl HET 4ucel oT 3 a0 26, To
KaXXJI0€ U3 HUX WIM PaBHO 1, wiu paBHO 2, win Oombiire 26. Tak kak cyMMa 3THX
MICCTHAIIATH YKCel He Oojblne 51, TO TONBKO OAHO M3 YHMCEI MOKET OBITh
OoJbie 26. 3HAYNT, B 3TOM CIydae Kak MUHUMYM TISTHAIIATh YHCENT PaBHBI 1 WK
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Pewenue coneput:
— WM BEPHBIN IpUMEp IS 11. @) 1 000CHOBaHHOE BBIMIOJHEHHE T1. 0);
— uiau 000CHOBAaHHOE BBHITNIOJHEHHUE II. B) (IIPH HE BBIMOJHEHHBIX II. a) U

1. 0)

Pemenue conepxut:
— WJIM BEPHBIH IIpUMep JUIA 1. a); 1
— WM 000CHOBAHHOE BBITIOJIHEHHE T1. 0)

Pemenne He COOTBETCTBYCT HU OAHOMY H3 KPUTCPHUCB, NEPCUUCICHHBIX
BBIIIC

Maxcumanouolii 6ann 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (508 — 1/9)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHeHue (\/5 tg? x +tgx)-v/—2cosx =0.

Pemenue.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IIpU COSXx < 0.

1
Iloryuaem ypaBHeHHE \/§th x+tgx=0,orkyna tgx =0 wmm tgx=——

5

YuurbiBasg, 4ro cosx<0, w3 ypaBHeHms tgx=0  momy4aem:

1 5
X=7n+2nn, n €7 ; a u3 ypaBHEHUIA tgxz—ﬁ TIOJTyJaeM: x=?n+2nk, keZ.

OtBer: @+ 21n, neZ;%+2nk, kelZ.

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (508 — 2/9)

B  mpsmoyrompHoM — TpeyromsHuke  ABO  AO =2 , AB/= V29

V58

CnenosatenbHo, sin Z4B,0 = BT

Ortser: arcsinﬁ.
29

CopeprxkaHue KpUTEepHst Baiis

OOG0CHOBAaHHO MOJTYYICH BEPHBIH OTBET 2

Crnoco® HaxoXJEHHs HCKOMOIO yria BEpHBIH, HO MOJy4YeH HEBEPHBI
OTBET WJIM pelIeHHE He 3aKOHUCHO

Pemenne He YAOBJCTBOPACT HU OJAHOMY M3 KPUTEPUEB, MECPEUNCICHHBIX
BBINIC

Copeprkanue KpUTepHst Basbt

Maxcumanvuwiii 6aun 2

OO00CHOBAHHO MOJTYYICH BEPHBIA OTBET 2

BepHo HaiiieHBI Bce 3HAYCHUS IEPEMEHHON X, IPH KOTOPBIX PaBCH HYIIIO
TIEPBBIl COMHOXKUTENb JIEBOH YAaCTH HMCXOTHOTO ypaBHEHHs. Bo3MoXkHO
0oTOOp HaliIeHHBIX 3HAYCHWH WM HE TNPOU3BENEH, WM IPOU3BEIEH
HEBEPHO

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIIEHHBIX
BBIILIE

0

Maxcumanouoiii 6aun 2

B npasunbHON udeThpéxyronpHol npusmMe ABCDAB,C\D;, cTOPOHBI OCHOBaHHS
KOTOpPOii paBHBI 2, a 60KOBbIE pEOpa paBHBI 5, HAWANTE Yroi MEXay NMpsIMoi AB,
U IUIOCKOCTBIO BDD, .

Pemenue.

Ilyctb O — cepeauna otpeska BD. Otpesok AO  saBusieTcs
HEPIEeHIUKYIISIPOM, OMYIIEHHBIM U3 TOYKH A Ha IIOCKocTh BDD,. Yron Mexmy

npsmMoit AB; u mnockocTeio BDD, pasen yriuy AB,O .
D, G
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Pemnre Hepaserctso log | (53 —13x)-logs_, 0,25>1.

16

Pemrenne.

Penrenne OymeM HCKATh TIPU YCIOBHUSX:
53—-13x>0,
5-x>0,
5—-x#1,

OTKy/1a X € (—oo; 4) U (4; %j st TakuX X TOJy4daeMm:

log, (53-13x) log,(53—-13x) log,(53—13x)

16 ___ 4 ___ 4
log, (5-x) 2log, (5-x) 10g1(5_x)2
4 4 4
log, (53-13x)
VcX0HOE HEPABEHCTBO PUMET BHI: —+—————>1.
log, (5-x)

4

PaccMoTpuM HCXOHOE HEPaBEHCTBO IPH xe(—OO; 4), Toraa (S—x)2 >1,
orkyza log, (5 —x)2 <0, mosTomy

4
log, (53-13x) <log, (5-x)7; 53-13x>25-10x+x%; (x+7)(x—4)<0;
4 4
—7<x<4,

otkyna x €[-7; 4).
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53 2
PaccmoTpuM mcxonHOE HEpaBEHCTBO MpH X €| 4; E , Torma (S—x) <1,

otkyza log, (5 - x)2 >0, mosToMy
4

log, (53—13x)>1log, (5-x)*; 53-13x<25-10x+x2; (x+7)(x—4)>0;

4 4
x<-7, x>4,
oTkyna x €| 4; 33
Y 1)
Otser: [-7; 4); | 4; 33 )

13
Copeprkanue KpuTepust Bbannbt

OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBAaHHO MOJIy4€H OTBET, OTJIMYAIOITUICS OT BEPHOI'0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HepeMeHHOﬁ, IOpU KOTOPBIX OIIPpEACJICHA JICBas 2
4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenne comepXHUT BepHBI INepexoa OT HCXOJHOTO HEPaBEHCTBA K
panMOHANBHBIM HEpaBEHCTBAM WM BEPHO HAileHbl Bce 3HAYCHUS
HNepeMEHHOH, MNpU KOTOPBIX OMpeAeneHa JieBas 4YacTb HCXOJHOTO
HEpaBEHCTBA

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

0

Maxcumanvrviii 6ann 3

Uepes BepumHy C mpaBHIIBHOTO miectuyronsHuka ABCDEF mpoBeneHa mpsiMasi,
nepecekaromias npsmyro BE B Touke P. W3BecTHO, 4TO 9Ta mpsiMas pa3OuBaeT
HIECTUYTOJIBHUK HAa YacTH, IUIOMIAAM KOTOPBIX OTHOCcATcA Kak 1:17. Haiinute
oTHolleHue BP: PE.

Pemenue.
Ilyctb O — ueHTp npaBuwibHOro umectuyronsHuka ABCDEF, § — ero
miomanb, H — touka nepecevyenus quaronaneit BE u AC . Ilnomanu yacrei, Ha
1 17
KoTopsIe npsiMasi CP pa30WBaeT MIECTUYTONBHUK, PABHBI ES 31 ES .
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (508 — 4/9)

E D
Puc. 1

IIpennonoxum, 4to Touka B — BeplIMHA MEHbIUEH MO IJIOLIAIU YacTH
mectuyroiabauka (puc. 1). Torna Touka P yiexut Mexny toukamu B m H, Tak
KaK

1 1
Sipe=—8>—S
ABC ’
6 18
3Ha4WT, npssmasi CP mepecekaeT cTopoHy AB B HekoTopoit Touke Q. [Ipu stom

oAb Tpeyroiapbarka BCQ B TpU pa3a MEHbIIE IUIOMaau Tpeyroibanka ABC
3HauuT, AQ=2BQ.
Tpeyromsank OPC momobeH TpeyroibHUKYy BPQ ¢ kodpduimeHToM 3
(OC|IBQ; OC = 4B =3BQ). O6osnaunm PB =x. Torna
OP =3x; OE=0B=4x; PE=0E +OP="x.

BP 1
CnenoBarenbHO, — =—.
PE 7
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A B Haiigute Bee 3Ha4eHUs @ , IPU KaXOM M3 KOTOPBIX CHCTEMA
2 2
(Rl=4) (bl -4)" =4
y=ax+1,
F 10) C xy >0
HMeeT eIMHCTBEHHOE PEILICHHE.
Pemenue.
IlepBoe ypaBHeHue mpu ycnoBud xy>0 3a7aéT Ha IUIOCKOCTH JIBE
D OKPYXXHOCTH pajyca 2 ¢ uentpamu (4;4) u (—4;—4), a Bropoe — npsimyio / ¢
YTJIOBBIM K03()(QUIIMEHTOM a , IPOXOAAIIYIO Yepe3 TOUKY (O; 1) (cMm. puc.).
a=a,
)4
1
P Puc. 2 Mo .
. X
IIycte Temeps TOuka B — BepmmHa OONBIIEH MO TUIOMAAW YacTH
mecTuyroiabHUKa (puc. 2). Torma Touka P JeXUT Ha MPOJODKCHUHU JHATOHATIH
BE 3atouky E, Tak Kak
1 1
Scpp ==8>—5,
CDE =P 713

3HauwuT, npsmas CP mepecekaeT ctopony DE B HexoTopoil Touke L. IIpu stom

Ipsimast [ kacaeTcss OKPYXKHOCTH C IICHTPOM B TOYKE (—4;—4) paguyca 2
mwiomaas Tpeyroansauka CDL B TpH pasa MeHbIIe Iuonaau Tpeyroasanka CDE

3HauuT, EL=2DL. TOorga M TOJIbKO TOr'la, Koraga CuCreMa

Tpeyronmeauk PLE momoben tpeyronsHuky CLD ¢ koddunueHrom 2 y=ax+1, )

2 2
(PE||CD), 3uauut, PE =2CD = BE . CiieioBaTesHo, BP _BE+EP _2PE 2. (x+4) +(y+4) =4
PE PE PE HUMECT CAUHCTBEHHOC pPCHICHUEC. I[J'I)I 3TOro HCO6XOI[I/IMO, YTOOBI KBaZApaTHOC
OrtBerT: l HIH 2. YpaBHCHUC
7 (x+4)2+(ax+1+4)2=4
Conep:xaHue KpuTepHs Base N
™ HUMEJI0 CAMHCTBCHHOC PCIICHHC. HpI/IBeZleM YpaBHCHHUEC K BULY
OO0CHOBaHHO MOJTyYEH BEPHBII OTBET 3 ) )
PaccMmoTpena XoTst ObI OIHa BO3MOJXKHAS TeOMETPUYIECKas KOHPUTYpaIus, > (a + l)x + 2(5a + 4)x +37=0
A1 KOTOPOU ITOJTYYCHO IMMPABUJIBHOC 3HAYCHUE NCKOMOU BEJIMYUHbBL ¥ U3 PaBEHCTBA HYJIIO JUCKPUMHUHAHTA IOIyYHUM:
PaccmoTpeHa x0Ts OBl 0J{Ha BO3MOXHAsl FeOMeTpUdecKast KOH(Urypanus, ( 5q+ 4)2 _ 37(a2 + 1) -0
JUIsl KOTOPOM MOJyYEHO 3HAYEHUE MCKOMOW BEIMUYUHBI, HENIPABUIBLHOE U3- 1 ’
3a apupMeTHIECKOH OMINOKH otkyna 12a”> —40a+21=0.
Pemenne nHe COOTBCTCTBYCT HHU OJHOMY M3 KPUTCPHUECB, INCPCUUCIICHHBIX 0
BBIIIC
Maxcumanvuuiii bann 3
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10++/37 10-+/37
3HauuT, a; = , U3 =
6 6
10—-+/37 10++/37
npu <a< .
6 6
AHanoruyHo, npsmas [ KacaeTcs OKPY)KHOCTH C LEEHTPOM B TOYKE (4; 4)

. Cucrema (1) mMeeT pemnieHus: TOJIBKO

paaunyca 2 TOrJa U TOJIBKO TOI'Zla, KOrga CucreMa
y=ax+],
2 2
(x—4)" +(y-4) =4
MMECT CIMHCTBCHHOE pPCUICHUE. Hnst atoro HEO00XO0INMO, YTOOBI KBaJIpaTHOC
ypaBHEHHE

2)

(x—4) +(ax+1-4) =4
MMEJI0 eMHCTBEeHHOE pemienue. [IpuBeaém ypaBHeHHE K BULY
(@® +1)x* =2(3a+4)x+21=0
1 U3 PaBCHCTBA HYJIIO0 IUCKPUMHWHAHTA IMOJYUYHUM!
(3a+4) -21(a”+1)=0,

oTkyna 12a*> —24a+5=0.

6++21 6-+21
3HauuT, a, = P a, = P Cucrema (2) MMeeT pelIeHUus TOJIbKO
6-21 _ _6++21
Ipu 5 <a< 5
6-21 _10-37 _6++21 10++/37
Tak xak < < < , B OTBET MOMNaAalOT
6 6 6 6
6-+21 10 ++/37
TOJIBKO @, = ua = .
6 6
6-~21 10++/37
OrtBerT: ; .
6 6
ConeprxaHue KpUTEpHst Banbt
OO00CHOBaHHO IOJTYYCH BEPHBIH OTBET 4
C 1noMOIIbI0 BEPHOTO pACCYyXKICHHS TONYy4YEeHBl BEpHBIC 3HAYCHUS
napamMeTpa, HO 3

— WIN B OTBET BKJIIFOYCHO TAKIKE U OJTHO-ABA HEBEPHBIX 3HaquHﬁ;
— WJIN pEIICHUC HEAOCTATOYHO 000CHOBaHO

C TOMOIIBI0 BEPHOTO PACCYXICHHS IIONYyYEHO XOTS OBl OTHO BEpHOE 2
3HAYCHHE apaMeTpa

3ajaya cBelIeHa K HCCIICIOBAHUIO:
— WJTH B3aUMHOTO PACIIOJIOKCHHUS OKPYKHOCTEH 1 IPSIMOiA; 1
— WJIM KBQJIPaTHBIX YPABHEHUH C TAPaMETPOM
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Pemrenne me COOTBCTCTBYCT HHU OJHOMY U3 KPUTCPHUECB, INCPCUNUCICHHBIX 0
BBINIC

Maxcumanouwiii 6an 4

HabGop cocTouT M3 TpuALATH CeMH HATypalbHBIX YHUCEN, CpPEeAH KOTOPBIX €CTh
gucna 4, 5 u 6. Cpenree apupMeTHUECKOe JIIOOBIX TPUALATH ABYX YHUCET 3TOrO
HaOopa MeHbIIIe 2.

a) MoxeT 11 Takoit Habop coaepKaTh POBHO MATHAAIATH €AUHUIL?

6) Moxer i1 Takoil Habop coAep kaTh MEHEee MATHAALATH eUHUL?

B) JlokaxkuTe, 4TO B JIFOOOM TaKOM Ha0Ope €CTh HECKOJIBKO YHCEN, CYMMa KOTOPBIX
paBHa 33.

Pemenmue.
a) [la, moxer. Hampumep, cymMMa JIOOBIX TPWALIATH IBYX YUCEN W3 Habopa
6,5 4,2,...,2,1, ..., 1 ©He Oompmre, yeM 6+5+4+2-19+10=63, u wux
AN

19 15
cpeaHee apu(pMeTHISCKOE MEHbIIE 2.

0) Her, He MoxeT. Beimumrem Bce 4nciia ciieBa HaIpaBo B TMOPSAKE YOBIBaHHS
U paccMOTpuUM niepBble 32 yucina, cuuras ciea. Ix cymma S menbiie 64. Ilyctb
KOJIMYECTBO €AWHUII CPeTY HUX paBHO x . Torma

63>285>x+2(29-x)+4+5+6; x>10,
TO €CTh CpeAau BHIOpAaHHBIX 32 dWmcen Bcerja ecTh AecsTh eamHui. Kaxmoe u3
OCTaBIIMXCS TSATH YXCEN PaBHO 1, ¥ TOITOMY BO BCEM HAOOpE €CTh KaK MUHUMYM
MATHAIUATD EAMHUIL.

B) Mcnone3ys maTHaauath enuHun W uucia 4, 5, 6, MOXKHO COCTaBHUTH BCE
cymmsl ot 1 fo 30.

Ecnu cpenu octaBmmxcs NeBATHAIUATH YUCET €CTh YUCIO OT 3 10 32, TO ero
MOJKHO JJ0OaBHUTD U MOJYYUTh B cymme 33.

Ecnu cpenm ocraBmmXcsl AEBATHAALATH YHCEN HET 4Yucel OT 3 mo 32, To
Ka)[0€ U3 HUX WM PaBHO 1, wiu paBHO 2, win Oonbine 32. Tak kak cymma 3TUX
JIEBSITHAIATA YHCceNn He Ooybie 63, TO TONBKO OJHO M3 YHCENT MOXKET OBITh
Oounbire 32. 3HaYHT, B 3TOM CIydae Kak MHHUMYM BOCEMHAJALATh YHCEN PAaBHBI |
win 2. Vcnone3ys MX W ISATHAIUATH COUHUI], BCETZAa MOXKHO IMOIYYHTh CyMMY,
paBHy1o 33.

OrtgeT: a) n1a, 0) HeT.
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ConeprxaHue KpUTEepHst Basbt

OO00CHOBaHHO MOJIyYeH BEPHBIH OTBET 4
PenieHue B 1ienoM BEpHOE, COAEPIKUT:
— WJIM BEPHBIH IpUMep JUIA 11. a) 1 000CHOBAaHHOE BBITIOIHEHHUE II. B);
— WM BEpHBII IpuMep 1A 1. a), 000CHOBAHHOE BBIMOJHEHHE II. 0), a X0[ 3
JIOKa3aTeNbCTBA II. B) B LIEJIOM BEPHBIH, HO COJEPIKUT JIEIKO yCTPaHUMBbIE
HETOYHOCTHU
Pewmenue conepxut:
— WJIM BEPHBIH TpUMep JUIA 1. a) 1 000CHOBAaHHOE BHITIOJHEHHE 1. 0); 5
— uiau 00OCHOBAHHOE BBHINIOJTHEHHUE II. B) (IPH HE BBIONHEHHBIX II. a) U
1. 0)
Pemenue conepikur:
— WJIA BEPHBIN TIpUMeEp JIJIA 1. a); 1
— Wi 000CHOBaHHOE BBITIOJIHEHHE I1. 0)
Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUUCICHHBIX 0
BBIIIIC

Maxkcumanvuwiil bann 4
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Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
Pemmre ypasHenue (tg” x — «/gtg x)-+/=5cosx =0.

Pemrenue.

JleBast yacTh ypaBHEHHUSI UMEET CMBICI IIpH COSX < 0.
[Tonyuaem ypaBHEeHHE tg2 x— x/gtgx =0, otkyaa tgx =0 i tgx = V3.
VYuuteiBasg, 4to cosx<0, M3  ypaBHEHUS

tgx=0  momyyaem:

X=m+2nn, n€Z;aun3 ypaBHEHUs thZ\/g MOJTyYaeM: x:—z?n+2nk, keZ.

OtBeT: 7+ 27n, neZ;—z?n+21tk, keZ.

CopeprxaHue KpuTepust baiel

OO00CHOBaHHO MOJIyYeH BEPHBIH OTBET 2

BepHo HaiiieHbI BCE 3HaU€HUsI IEPEMEHHON X, IIPH KOTOPBIX PAaBEH HYJIIO
HEPBBII COMHOXMTENb JICBOM YaCTU UCXOIHOrO ypaBHEHMs. B0O3MOXHO

o N i . 1
OT60p HaWJICHHBIX 3HAYCHUU WIN HE MTPOU3IBCIACH, WU IIPOU3BEACH
HEBEPHO
Pemienre He COOTBETCTBYET HH OJHOMY M3 KPHTEpPHEB, MEPEUUCICHHBIX 0
BBIIIC

Maxcumanouoiil 6ann 2

B npasunbHON udeThIpéxyronpHoN npusmMe ABCDA B,C,D;, CTOPOHBI OCHOBaHHS

KOTOpO# paBHBL 8, a 60KOBBIE pEOpa paBHBI 2, HAIIUTE Yrod MeXIy OpsAMoi AB,
U IUIOCKOCTBIO BDD, .

Pewenue.
Ilycte O — cepemuna otpeska BD. Otpesok AO  saBasercs
HEepIEeHIUKYIISIPOM, OMYIIEHHBIM U3 TOYKH A Ha IIOCKOCcTh BDD,. Yronm Mexmy

npsmMoit AB; v nnockocTeio BDD, pasen yriy AB,O .

D, G
A, i B,
LD, el
Y ¢
o %
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B  mpsMOyronpHOM — TpeyroJbHUKE

234
e

CnenoBatenbHo, sin Z4B0 =———

234

OrtBer: arcsin

ABO  AO=4J2, 4B =

(509 - 2/9)

2J17.

CopeprxkaHue KpUTEepHst Baiis
OOG0CHOBAaHHO MOJTYYICH BEPHBIH OTBET 2
Crioco0 HaXOXKAEHHS WCKOMOIO yIiia BEPHBIA, HO IMOJYYEH HEBEPHBI 1
OTBET WJIM PElICHHE HE 3aKOHUYCHO
Pemenne He yIOBIETBOPSIET HU OJHOMY W3 KPUTEPHUEB, TEPEUMCICHHBIX 0
BBIIIIE
MaxcumanvHolil 6an 2

Pemure HepaBeHcTBO log, (7 —6x)-log,_, é >1.
9

Pemrenne.

Penrenune OynemM HCKATh TPU YCIOBHSX:
7—6x>0,
2—x>0,
2—-x#1,

OTKyJa X € (—oo; l) v (1; %j Jns Takux X moJryyaem:

log, (7-6x) log,(7-6x) log,(7-6x)

9 _ 3 _ 3 )
log; (2-x) 2log;(2-x) log, (2_x)2
3 3 3
log, (7 —6x)
HcxonHoe HepaBEHCTBO IPUMET BUL: 3—2 >1.
log, (2-x)

3

2
PaccMOTpHUM HMCXOIHOE HepaBeHCTBO npu x € (—o0; 1), Torma (2-x)" >1,

otkyna log, (2 - x)2 <0, mosToMy
3

log, (7-6x)<log, (2= x)*; 7—6x>4—4x+x% (x+3)(x-1)<0; —3<x<],

3
orkyna xe[-3; 1),
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7 2
PaccmoTpuM ncxoiHOe HEpaBEeHCTBO mpu X €| 1; g , TOrJa (Z—x) <1,

orkyza log, (2 - x)2 >0, moaTomy
3

log, (7—-6x)>1log, (2—x)2; 7—6x<4—4x+x% (x+3)(x—-1)>0;

3 3
x<=3, x>1,
(+5)
oTkyna xe| 1; —|.
6
7
Otser: [-3; 1); | 1; — |.
6
Copeprkanue KpuTepust Bbannbt
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBAaHHO MOJIy4€H OTBET, OTJIMYAIOITUICS OT BEPHOI'0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HepeMeHHOﬁ, IOpU KOTOPBIX OIIPpEACJICHA JICBas 2
4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenne comepXHUT BepHBI INepexoa OT HCXOJHOTO HEPaBEHCTBA K
panMOHANBHBIM HEpaBEHCTBAM WM BEPHO HAileHbl Bce 3HAYCHUS
HNepeMEHHOH, MNpU KOTOPBIX OMpeAeneHa JieBas 4YacTb HCXOJHOTO
HEpaBEHCTBA

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvrviii 6ann 3

Uepes Bepuny C mpaBUIBHOTO IiecTHyronbHuka ABCDEF mnpoBeneHa npsmasi,
nepecekaromas npsimyro BE B Touke P. M3BecTHO, 4TO 9Ta mpsiMas pa3OuBaeT
LIECTUYTOJbHUK Ha YacTH, TUIOIIATUd KOTOpPBIX OTHOocsATcs kak 1:17. Haligure
otHomenue BP: PE .

Pemrenue.
[Iyctb O — ueHTp npaBuinsHOrO mectuyroasHuka ABCDEF, § — ero
wiomaab, H — Touka nepeceuenus nuaronaneit BE u AC . [Inouianu yacrei, Ha
1 17
KoTopsle npsiMasi CP pa30WBaeT MIECTHYTONBHUK, PAaBHBI ﬁS 31 ES .
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E D
Puc. 1

IIpennonoxum, 4to Touka B — BeplIMHA MEHbIUEH MO IJIOLIAIU YacTH
mectuyroiabauka (puc. 1). Torna Touka P yiexut Mexny toukamu B m H, Tak
KaK

1 1
Sipe=—8>—S
ABC ’
6 18
3Ha4WT, npssmasi CP mepecekaeT cTopoHy AB B HekoTopoit Touke Q. [Ipu stom

oAb Tpeyroiapbarka BCQ B TpU pa3a MEHbIIE IUIOMaau Tpeyroibanka ABC
3HauuT, AQ=2BQ.
Tpeyromsank OPC momobeH TpeyroibHUKYy BPQ ¢ kodpduimeHToM 3
(OC|IBQ; OC = 4B =3BQ). O6osnaunm PB =x. Torna
OP =3x; OE=0B=4x; PE=0E +OP="x.

BP 1
CnenoBarenbHO, — =—.
PE 7
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (509 - 5/9)

A B
F 10) C
D
P Puc. 2
IIycte Temeps TOuka B — BepmmHa OONBIIEH MO TUIOMAAW YacTH

mecTuyroiabHUKa (puc. 2). Torma Touka P JeXUT Ha MPOJODKCHUHU JHATOHATIH
BE 3atouky E, Tak Kak
1 1
Sepe : S> 3 S,
3HauwuT, npsmas CP mepecekaeT ctopony DE B HexoTopoil Touke L. IIpu stom
mwiomaas Tpeyroansauka CDL B TpH pasa MeHbIIe Iuonaau Tpeyroasanka CDE
3Hauut, KL =2DL.

Tpeyronmeauk PLE momoben tpeyronsHuky CLD ¢ koddunueHrom 2

BP BE+EP 2PE
(PE||CD), 3uauut, PE =2CD = BE . CiiefioBateinbHo, — = BEXEE_ZTR .
PE PE PE
Ortser: % WM 2.
Conep:xaHue KpuTepHs Base
OO0CHOBaHHO MOJTyYEH BEPHBII OTBET 3

PaCCMOTpCHa XO0TsI OBl OAHa BO3MOXKHasl r€OMETpHUICCKast I(OH(l)I/IpraI_II/IH,
JJIA KOTOpOﬁ TI0JIYy4YC€HO IMMPABUJIBHOC 3HAYCHUEC HCKOMOM BEIMYMHBI

PaccmoTpena xoTs Ol OIHa BO3MOXKHASI TeOMETpHUUIEcKasi KOH(QUTyparus,
JUIsL KOTOPOM MOJIY4YeHO 3HaUY€HHUE NCKOMOU BEJIMYMHBI, HEIIPaBUIIbHOE U3- 1
3a apu(METHUECKOM OMMOKH

Pemrenne me COOTBCTCTBYCT HHU OJHOMY M3 KPUTCPHUECB, INCPCUUCIICHHBIX
BBINIC

Maxcumanouwiii 6an 3
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (509 - 6/9)

Haiigute Bee 3Ha4eHUs @ , IPU KaXOM M3 KOTOPBIX CHCTEMA

(1 -6)" +(y1-6)" =9.
y=ax+1,
xy>0

MIMEET eIMHCTBEHHOE PEIlIEHHUE.

Pemenue.

[lepeoe ypaBHeHue Tpu ycioBuM xy >0 3a1aéT HAa TUIOCKOCTH JIBE
OKPYXHOCTH pajyca 3 ¢ uenrpamu (6;6) u (—6;—6), a Bropoe — npsimyro / ¢
YTJIOBBIM K03()(QUIIMEHTOM a , IPOXOAAIIYIO Yepe3 TOUKY (O; 1) (cMm. puc.).

¥4 a=a,

(e
=y

IpsiMasi | Kacaercs OKPYXHOCTH C LEHTPOM B Touke (—6;—6) pammyca 3
TOI/IA U TOJIBKO TOTIA, KOTJIA CHCTEMA
y=ax+1,
(x+6)° +(y+6)° =9
HMeeT EeIMHCTBEHHOE pelieHue. JIIs 3TOro HeoOXOIMMO, UYTOOBI KBAJpaTHOE
ypaBHEHHE

(1

(x+6) +(ax+1+6)" =9
MIMEJIO €IMHCTBEHHOE petuenue. [IpuBenéM ypaBHEHHE K BULY
(a2 + l)x2 +2(7a+6)x+76=0
¥ U3 PAaBEHCTBA HYJIIO JIUCKPUMHHAHTA TIOJTYIHM:
(7a+6)" =76(a” +1)=0,
otkyaa 27a° —84a+40=0.
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

144219 14-2419
9 BT
14+2:19

R
AHaNoOru4Ho, TpsiMasi [ KacaeTcs OKPY)KHOCTH C LIGHTPOM B Todke (6; 6)

MATEMATUKA, 11 knacc (509 - 7/9)

3HauuT, q

14-2419
9

Cucrema (1) wmeer peuieHHs

TOJIBKO IpH <a<

paanyca 3 Torja 1 TOJIBKO TOT/Ia, KOT/Ia CUCTEMA
y=ax+],
2 2
(x=6)"+(y—6)"=9
UMEET EIMHCTBEHHOE pemenue. Jlus 3Toro Heo6XOAUMO, YTOOBI KBaJpaTHOE
ypaBHEHHUE

2

(x—6)" +(ax+1-6)" =9
HMMEJOo eMHCTBeHHOeE pelenue. [Ipuseném ypaBHeHue K BULY
(@® +1)x* =2(sa+6)x+52=0
1 U3 PaBCHCTBA HYJIIO0 IUCKPUMHWHAHTA IMOJYUYHUM!
(5a+6)" —52(a”+1) =0,
otkyna 27a> —60a+16=0.
10+2413 10-213
= —g a, = —5

10-2413 10+213

TOJIBKO IPH 9 <ac< 9
. 10—2\/B<14—2\/E<10+2\/B<14+2\/E
9 9 9 9
10-2V13 _14+2419
9 o9
10-2413 14+2419

9 9

3HauuT, a, Cucrema (2) wuMeeT pellIeHUs

Taxk xa , B OTBET MONAaal0T

TOJIBKO ay =

OtBer

CozepxaHue KpUTepust Bbansr

OOG0CHOBAaHHO MOJTYYEH BEPHBIH OTBET 4

C IOMOIIIBKO BCPHOI0 pPACCYKICHUA TIOJYUYCHBI BCPHBIC 3HAYCHUSA
mapamerpa, Ho

. 3
— WJIN B OTBET BKIIFOUCHO TAKXXC U OAHO-ABAa HCBCPHBIX 3HAYCHUU,
— WIN PCIICHNUE HCAOCTATOYHO 000CHOBAaHO
C MOMOIIBIO BEPHOI'0 PACCYKACHHUA IOJYUCHO XOTHA OBl OJHO BEpPHOC 9

3HA4YCHUC NapaMeTpa

3amada cBe/leHa K UCCIIEI0BAHHUIO!
— WJIN B3aUMHOI'0 PacION0XKEHUSA OKPYKHOCTEH U NPSAMOU; 1
— WJIY KBQJIPaTHBIX YPABHEHUI ¢ IapaMeTpOM

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Pepepaunm
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (509 — 8/9)

Pemenne e COOTBCTCTBYCT HU OJHOMY U3 KPUTCPHUCB, INCPCUUCICHHBIX
BBIIIC

Maxcumanonoiil 6ann 4

Habop coctout m3 Tpuanaté TpEX HATypaJbHBIX YHCEN, CPEIM KOTOPBIX €CTh
yucina 3, 4 u 5. Cpennee apudMeTHUecKOe JIFOOBIX IBAALATH CEMH YHCEN 3TOTO
Habopa MeHsbIIIe 2.

a) MoskeT 11 Takoi Habop coziepKaTh POBHO TPHHAALATH SIUHHAIL?

0) Moser i Takoi HabOop comepskaTh MEHee TPUHAIATH ANHHILL?

B) JlokaxkuTe, 94TO B JIFOOOM TaKOM HabOpe €CTh HECKONBKO YHCEN, CyMMa KOTOPBIX
paBHa 28.

Pemenue.
a) la, moxer. Hampumep, cymma JIFOOBIX IBaaIaTH CeMU 4YUcen U3 Habopa
54,3 2,..., 2, 1,..., 1 He 6onbwe, yemM 5+4+3+2-17+7 =53, u ux cpennee
17 13

apu(pMeTHIeCKoe MeHbIIE 2.

0) Her, He MoxxeT. Beimuirem Bce 4nciia ciieBa HaIpaBo B TMOPSAKE YOBIBaHHS
¥ paccMOTpUM TiepBble 27 uucen, cuuras ciepa. Ix cymma S Menbiie 54. Ilyctb
KOJIMYECTBO €AMHHII CpeT HUX paBHO X . Torma

53282x+2(24-x)+3+4+5, x2>7,
TO €CTh Cpelu BbIOpaHHBIX 27 4MCeNl BCerga ectb cemb eauHuil. Kaxmoe u3
OCTaBIINXCSI HIECTH YHCEN paBHO 1, M TMO3TOMy BO BCcéM Habope ecTh Kak
MHUHHAMYM TPHHAAUATH CIUHHULL.

B) Mcnone3yst TpUHAAUATh SAMHHI M 4Hcia 3, 4, 5, MOXKHO COCTAaBUTH BCE
cyMMslI oT 1 1o 25.

Ecnu cpeam ocTaBHmIMXCsS CeMHAAUATH YUCET €CTh YHCIO OT 3 10 27, TO ero
MO>KHO JI00aBUTH U MOJIYYHUTh B cymme 28.

Ecnm cpenyn ocTaBmmxcst CEeMHAIIIATH YHCEN HET YHCEN OT 3 110 27, TO KaKA0e
M3 HUX WIM paBHO 1, win paBHO 2, mnu Oombime 27. Tak kak cymMMma 3THX
CEeMHAQ/IATH dYHcen He Ooipmie 53, TO TONBKO OJHO W3 YHCEN MOXKET OBITh
Oonpie 27. 3HAYUT, B 3TOM clydae Kak MUHHMYM IIECTHAJIATh YKCET PaBHBI |
nmn 2. Vcrons3ys WX W TPUHAALATH SIUHMUI], BCET/Ia MOXKHO ITONYYHTH CyMMY,
paBHy1o 28.

OrtgeT: a) n1a, 0) HeT.
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (509 — 9/9)

CopnepxaHue KpUTepust Bbanns

(O00CHOBAaHHO MOJYYCH BEPHBIA OTBET 4
Pelenue B 1ieiomM BepHOE, COAECPIKUT:
— WJIM BEPHBIN IpUMep VIS 11. ) 1 000CHOBAHHOE BBIMIOJIHEHHUE II. B);
— WM BepHBII puMep 1A 1. a), 000CHOBAaHHOE BBIMOJHEHHE II. 0), a X07 3
JIOKa3aTeNbCTBA II. B) B I[EJIOM BEPHBIN, HO COICPXKHUT JICTKO YCTPAaHUMBIE
HETOYHOCTH
Pewmenue conepxut:
— WJIM BEPHBIH IpUMep JUIA 1. a) 1 000CHOBAaHHOE BBITIOJHEHHE II. 0); 2
— uau 0OOCHOBAHHOE BBHINOJMHEHHUE II. B) (IIPH HE BBINONHEHHBIX II. @) U
. 0)
Pemenue conepxut:
— WJIA BEPHBIN TIpUMEp JIJIA 1. a); 1
— WM 000CHOBAHHOE BBITIOJIHEHHE T1. 0)
PemieHre He COOTBETCTBYET HU OJHOMY U3 KPUTCPHEB, MEPEUUCICHHBIX 0
BBIIIC

Maxkcumanvuwiil 6ann 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (510 - 1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
Pemmre ypasrenue (tg” x + x/gtg x)-7cosx =0.

Pemenne.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IIpH cOSX > 0.

[Tonyuaem ypaBHEeHHE tg2 X+ x/gtgx =0, otkyna tgx =0 nmm tgx =— NEY
YuureiBas, 4to cosx >0, u3 ypaBHeHus tgx =0 nonyyaem: x =2nn, ne€Z;a

U3 YpaBHECHUS tgx =— NE) MOJIy4aeM: X = — g +2nk, keZ.

OrtBeT: 27n, neZ;—§+2nk, kel.

CopeprxaHue KpuTepust baiel

OO00CHOBaHHO MOJIyYeH BEPHBIH OTBET 2

BepHo HaiiieHbI BCE 3HaU€HUsI IEPEMEHHON X, IIPH KOTOPBIX PAaBEH HYJIIO
HEPBBII COMHOXMTENb JICBOM YaCTU UCXOIHOrO ypaBHEHMs. B0O3MOXHO

o N i . 1
OT60p HaWJICHHBIX 3HAYCHUU WIN HE MTPOU3IBCIACH, WU IIPOU3BEACH
HEBEPHO
Pemienre He COOTBETCTBYET HH OJHOMY M3 KPHTEpPHEB, MEPEUUCICHHBIX 0
BBIIIC

Maxcumanouoiil 6ann 2

B npasunbHON udeThIpéxyronpHoN npusmMe ABCDA B,C,D;, CTOPOHBI OCHOBaHHS

KOTOpO# paBHBL 8, a 60KOBBIE pEOpa paBHBI 2, HAIIUTE Yrod MeXIy OpsAMoi AB,
U IUIOCKOCTBIO BDD, .

Pewenue.
Ilycte O — cepemuna otpeska BD. Otpesok AO  saBasercs
HEepIEeHIUKYIISIPOM, OMYIIEHHBIM U3 TOYKH A Ha IIOCKOCcTh BDD,. Yronm Mexmy

npsmMoit AB; v nnockocTeio BDD, pasen yriy AB,O .

D, G
A, i B,
LD, el
Y ¢
o %
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (510 — 2/8)

B npsamoyronbHOM — TpeyronbHuke — AB,0O A0 =42 , AB= 2\17.

234
e

CnenoBatenbHo, sin Z4B0 =———

234

OrtBer: arcsin

CopeprxkaHue KpUTEepHst Baiis

OOG0CHOBAaHHO MOJTYYICH BEPHBIH OTBET 2

Crnoco® HaxoXJEHHs HCKOMOIO yria BEpHBIH, HO MOJy4YeH HEBEPHBI
OTBET WJIM pelIeHHE He 3aKOHUCHO

Pemenne He YAOBJCTBOPACT HU OJAHOMY M3 KPUTEPUEB, MECPEUNCICHHBIX
BBINIC

Maxcumanvuwiii 6aun 2

Pemmmre nepasenctso log o4(55-9x)-log;_ . 0,2>1.

Pemrenne.

Penrenne OymeM HCKATh TIPU YCIOBHUSX:
55-9x>0,
7T—x>0,
T—-x#1,

OTKy/1a X € (—oo; 6) u(6; %j st TakuX X TOJydaeMm:

102004 (55-9x) 1og,,(55-9x) log,,(55-9x)
logg,(7-x)  2log,(7-x) log(),2(7—x)2 .

log, (55— 9x)
VICXO/IHOE HEPABEHCTBO MPUMET BHJ: ————— > |

log, (7- x)2

2
PaccMOTPHM HCXOJHOE HEpaBeHCTBO mpu x € (—o0; 6), Torma (7-x)" >1,

orkyza log, (7 —x)2 <0, noaromy
logy 5 (55-9x) <logy,(7—x)*; 55-9x249—14x+x% (x+1)(x—6)<0;
-1<x<6,
otkyna xe[-1; 6).

PaccmMoTpuM HMCXOJHOE HEPABEHCTBO IIPU xe(6; %j, TOorga (7—x)2 <1,

OTKyza 10g0,2(7 —x)2 >0, mosTOoMy
logy, (55-9x)>logy, (7-x); 55-9x<49—14x+x%; (x+1)(x—6)>0;
x<-1, x=>6,
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (510 — 3/8)
55
OoTKyna x €| 6; — |.
9
55
Otser: [-1; 6); [ 6; — |.
9
CojepxaHue KpuTepus Basnbt
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBaHHO MOJIy4Y€H OTBCT, OTJIMYAIOITUICS OT BCPHOI'O0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HCpeMeHHOﬁ, IOpU KOTOPBIX OIIPEACJICHA JICBas 2
HaCThb UCXOJHOTO HCPABCHCTBA

Pemenne comepHUT BepHBIN IMepexoA OT HCXOJHOTO HEPaBEHCTBA K
pallOHAIBHBIM HEpaBEHCTBAM WMJIM BEPHO HAHJICHBI BCE 3HAYCHUS
MEPEMEHHOM, IIpPH KOTOPBIX OIpeJeleHa JieBas YacTh HCXOAHOIO
HEpaBeHCTBA

Pemienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCICHHBIX
BBIILIE

Maxcumanvuwiii 6aun 3

Uepes Bepminny C mpaBuiIbHOTO miecTHyrodsHuka ABCDEF mpoBeneHa npsimasi,
nepecekaromas npsamyo AD B Touke Q. M3BecTHO, 4TO 3Ta mpsMas pa3doHUBacT

HIECTUYTOJABHUK HA YacTH, IUIOMIATN KOTOPBIX OTHOCATCA Kak 5:13. Haiinute
otHouenne AQ:QD .

Pemenne.
IIycte O — ueHTp mpaBWiIbHOTO miectuyroinbhHuka ABCDEF, S — ero
mwiomaab, K — Touka nepeceueHus nuaronaneit 4D u CE . [lnomanyu yacrei, Ha
5 13
kotopsie npsimasi CQO pa3OUBaeT MIECTHYTOIbHUK, PABHEI ES u ﬁS .
A B
F, 0 C
0
H
Puc. 1
IIpeanonoxkum, yTto Touka D — BeplIMHA MEHbIIEH MO IUIOUIAAM YacTH

mectuyroiabHuKa (puc. 1). Torma Touka Q nexut Mexay Toukamu O u K, Tak

KakK
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (510 — 4/8)
1 5 1 5
Sepr =8 <583 Scpgr ==S>—=8
PE" 6" 1877 7€ 27187

3HauuT, npsmas CQ mnepecexaeT cTopoHy EF B HekoTopoi Touke H . ITpu atom

5 1 1 11 1
Scen =Scoen —Scpe :ﬁs_gszgS:;gSZE CEF,

TO €CTh IUIOMAAb TPCYTroJbHUKA CEH B TpU pa3a MCHbBUIC IUIOMIAAN

1 1
tpeyronbpauka CEF , 3naunt, EH =§EF ,aTak kak OK || EF , o QK =§OK .

0O603naunm QK = x. Torna
KD =0K =3x; OD=0K + KD =4x;
AO=0D =20K =6x; AQ= A0 +0Q =38x,

A
CIIE0BATEILHO, —Q =2.
oD

A B
L
F 0 C
Puc. 2
ITycte Temeppr TOuka D — BepmuHa OONBIOIEH IO IUIOMIAAW YacTH

IIECTHYTOJbHUKA (pHC. 2). AHAJOTMYHO TPEBIAYIIEMY CIydalo JTOKa3bIBAETCS,
9ro TOorga To4yka (@ JeXHT Mexkay Toukamu A u O, 3Hauwt, npsmas CQO
IepecekaeT CTOpoHy AF B HEKOTOpodH Touke L # HpU 3TOM IUIOLIAJb

Tpeyronsauka CAL B Tpu pa3za MeHbIIe Iuomanu TpeyroabHuka CAF , 3HA4MT,

AL:lAleCD.
3 3

1

Tpeyrompauk AQL mnomobeH TpeyroiabHuky DQOC ¢ kodpduinueHToM 3
A 1
(AL Il CD) , CIIeZIOBATEIbHO, A9 =—,
oD 3

OrtsBer: 2 wim %
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (510 — 5/8)
Conep:xaHue KpuTepHs Basel

OO0CHOBaHHO MOJTyYEH BEPHBI OTBET 3

PaCCMOTpeHa XOTs OBl OAHAa BO3MOXKHasl reoOMETpHUICCKast KOH(I)I/IpraI.lI/IH, )

JJIA KOTOpOﬁ TIOJIYy4YC€HO IMMPABUJIBHOC 3HAYCHUC HCKOMOM BEIMYHHBI

PaccmoTpena xoTst Ol OIHa BO3MOXKHASI TeOMETpUUEcKasi KOHQUTyparus,
JUIsL KOTOPOM MOJIY4YeHO 3HaU€HHE NCKOMOU BEJIMYMHBI, HEIIPaBUIIbHOE U3- 1
3a apu(METHUECKOM OMMOKH

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, MECPCUUCICHHBIX
BBINIC

Maxcumanouoiil 6ann 3

HaiinuTe Bce 3HaUeHUs @, IpU KaKIOM U3 KOTOPBIX CHCTEMa
(e =4)"+ (151 -4)" =4,
y=ax+1,
xy>0

HNMECT CAMHCTBCHHOC pPCIICHUC.

Pemenue.
[lepBoe ypaBHeHue mpu ycioBuu xy >0 3amaéT Ha TUIOCKOCTH JIBE

OKPYXXHOCTH pajyca 2 ¢ uentpamu (4;4) u (—4;—4), a Bropoe — npsimyio / ¢

YIIOBBIM K03 dUIMEHTOM a , IPOXosLyro yepes Touky (0;1) (cm. puc.).
a=a,

yl

IIpsimast [ kacaeTcss OKPYXKHOCTH C IIGHTPOM B TOYKE (—4; —4) paaguyca 2
TOT/Ia ¥ TOJIEKO TOT'IA, KOTIa CHCTEMa
y=ax+],

(x+4)2+(y+4)2=4 o
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (510 — 6/8)

UMeeT eIUHCTBEHHOe pemieHue. I 3TOro HeoOXoAMMO, 4YTOOBI KBaapaTHOE
ypaBHEHHE

(x+4)2 +(ozx+1+4)2 =4
HMEIIO eUHCTBeHHOoE pelienue. [IpuBeném ypaBHeHue K BULY
(a® +1)x* +2(5a+4)x+37=0
1 U3 PAaBCHCTBA HYIIO JUCKPUMHWHAHTA NOJTYUHUM:
(Sa+4)"=37(a’ +1) =0,
oTkyna 12a*> —40a+21=0.

104437 10-+/37

3HauuT, q; = S , (3 = I Cucrema (1) uMeer pelieHus: TOJBKO
10-+37 __10+~/37
Ipu 6 <ac< 6 .

AHAJIOTHYHO, TpsiMasi | Kacaercs OKPYKHOCTH C LEHTPOM B Touke (4;4)
panuyca 2 TOr/ia M TONBKO TOT/Ia, KOT/a CHCTEMa
y=ax+1,
(x—4) +(y-4)’ =4
VIMEeT eJMHCTBEHHOEe pelnenue. J[ns 3TOro HeOoOXOMMMO, YTOOBI KBAAPATHOE
ypaBHeHHE

)

(x—4) +(ax+1-4)" =4
HMEII0 eUHCTBeHHOoE pelienue. [IpuBeném ypaBHeHUE K BULY
(a® +1)x* =2(3a+4)x+21=0
1 U3 paBCHCTBA HYJIIO JUCKPUMHUHAHTA NOJTYUNM:
(3a+4) -21(a*+1)=0,

oTkyna 12a*> —24a+5=0.

6++21 6—-+/21
3Hauut, a, =% a, == Cucrema (2) umeeT pemieHHs TOIBKO
6-+v21 6++21
Ipu 5 <a< 6
6-+v21 10-+37 6++21 10++37
Tak kak < < < , B OTBET MOMNaAaloT
6 6 6 6
6—-+21 10++/37
TOJBKO )y =——— U @) =————.
6 6
6-+21 10++/37
Ortser: S ; S .
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATWKA, 11 knacc (510 - 7/8)
CopneprxaHue KpUTepust bael

OO00CHOBaHHO NOJIy4YeH BEPHbII OTBET 4

C 1OMOIIBI0 BEPHOTO pPACCYXJCHHUS TOJIyY€Hbl BEpHBIE 3HAYCHUS

napamMmeTpa, HO 3

— WIN B OTBET BKJIFOYCHO TAKXKE U OJTHO-ABA HEBEPHBIX 3Ha‘ICHHI>'I;
— WM PEHICHNE HEAOCTATOYHO 000CHOBAaHO

C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA IIOJYUYCHO XOTA OBl OIHO BEPHOC 2
3HA4YCHUC NapaMeTpa

3ajaua cBeleHa K UCCIIEI0BAHUIO:
— WJIM B3aMHOTO PacIONOKEHHs OKPYKHOCTEH U MPSIMOiA; 1
— WJIM KBQIPAaTHBIX YPABHEHUH ¢ MapaMeTpoM

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NEPECUUCICHHBIX
BBINIC

0

Maxcumanvnviii 6ann 4

Habop cocTouT M3 TpHALATH CEMH HATypalbHBIX YHCEI, CPEAM KOTOPBIX €CTb
yucina 3, 4 u 6. CpeziHee apudmeTnueckoe Jr00bIX TPHIIATH YHCE 3TOro Habopa
MEHbILE 2.
a) Moxer 1 Takoi Habop Co/iepHKaTh POBHO IMSTHAIIATD €THHUIL?
6) MoskeT i Takoi HabOp coepkaTh MEHee MATHAALATH SIUHHALL?
B) Jlokaxkute, 4TO B JIFOOOM TaKOM HabOpE €CTh HECKONBKO YHCEN, CyMMa KOTOPBIX
paBHa 31.

Pemenue.

a) [la, moxxer. Hampumep, cymMma JrO0BIX TpHIALATH YHCel M3 Habopa

6,4,3,2,...,2,1,..., 1 He bonbmie, yeM 6+4+3+2-19+8 =59, u ux cpemanee
19 15

apudmMeTHIecKoe MeHbIIe 2.

0) Het, He MoxeT. Beimuiem Bce 4uciia ClieBa HapaBo B MOPSIKE yObIBAHUS
u paccMoTpuM nepsbie 30 uucen, cuuras ciea. x cymma S menbie 60. Ilyctb
KOJIMYECTBO SIUHHMIL CPEIM HUX paBHO x . Toraa

59>82x+2Q27—-x)+3+4+6; x>8,
TO ecTh cpeau BbIOpaHHBIX 30 dHceNn Bcerna ecThb BoceMb equHMIl. Kaxkmoe u3
OCTaBIIMXCSI CEMH YUCEI PaBHO 1, M MO3TOMY BO BCEM HabOpe eCTh KaKk MUHUMYM
MATHAIIATD €AUHUIL.

B) Mcnone3ys maTHaauath enuHun W uucia 3, 4, 6, MOXKHO COCTaBHUTH BCE
cymmsl oT 1 10 28.

Ecnu cpenu octaBmmxcs OeBATHAAIATH YUCEN eCTh yucio oT 3 a0 30, To ero
MOJKHO JJO0AaBHUTh U MOJYYUTh B cymme 3 1.

Ecnu cpenn ocraBmuxcs IeBATHaAUATH uyucenl HeT uucen oT 3 po 30, To
Ka)X[I0€ U3 HUX WIH paBHO 1, wiu paBHO 2, win Oonbine 30. Tak kak cymma 3THX
NEBATHAIUATH YHcel He Oouyblne 59, TO TOJBKO OMHO M3 YHCET MOXKET OBITh
6onpbue 30. 3HaUUT, B 3TOM cilydyae Kak MUHAMYM BOCEMHAJLIATh YUCEN paBHBI |
wi 2. Vcnone3ys MX W ISATHAONATh COUHUIL, BCETAa MOXKHO IMOIYYHTh CyMMY,
paBHyto 31.

OrtgeT: a) n1a, 0) HET.
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (510 — 8/8)
CopepxaHue KpUTEpHUs Banbt

OG0CHOBAaHHO MOJTYYEH BEPHBII OTBET 4
Pemrenre B 11enoM BepHOE, COICPIKUT:
— WJIA BEPHBIN TIPUMEp JIJIS 11. @) 1 000CHOBaHHOE BBITTOJHEHHUE 1. B);
— WUIM BEpHBII IIpAMeEp IS 1. a), 000CHOBaHHOE BBIMIOJHEHHE II. 0), a X07 3
JTIOKA3aTeIbCTBA 11. B) B LIEJIOM BEPHBI, HO COJCPIKHUT JIETKO YCTPaHUMBIE
HETOYHOCTH
Pemenne conepxut:
— WJIW BEpHBIH MPUMEp JUIS I1. a) 1 000CHOBAHHOE BBITIOJIHEHHE 1. 0); 5
— WM 00OCHOBaHHOE BEHINTOJHEHHUE 1. B) (IIpH HE BBINOJHEHHBIX II. a) U
1. 0)
Pewenue conepxut:
— WJIM BEpHBIN pUMeEp UL 1. a); 1
— Wi 000CHOBaHHOE BBINOJIHECHHME I1. 0)
Pemenne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, IEPEUUCICHHBIX 0
BBIIIIC

Maxcumanvrwlii 6an 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (511 -1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHeHue (\/5 tg? x +tgx)-v/—2cosx =0.

Pemenue.

JleBas 4yacThb YPaBHCHHUA UMECT CMBICII ITPU COS X < 0.
1

Iloryuaem ypaBHeHHE \/§th x+tgx=0,orkyna tgx =0 wm tgx=— Neh
VuureiBag, uTo cosx<0, w3 ypaBHeHus tgx=0  momyyaem:

1 5
X=7n+2nn, n €7 ; a u3 ypaBHEHUIA tgxz—ﬁ TIOJTyJaeM: x=?n+2nk, keZ.

OtBer: @+ 21n, neZ;%t+2nk, kelZ.

Copeprkanue KpUTepHst Basbt

OO00CHOBAHHO MOJTYYICH BEPHBIA OTBET 2
BepHo HaiiieHbI Bce 3HaUEHUS IEPEMEHHON X, TIPU KOTOPBIX PAaBEH HYJIIO
MEPBBIH COMHOXHUTENb JICBOM YacTH MCXOJHOTO ypaBHEHHs. Bo3MOXKHO 1
oTOOp HaMICHHBIX 3HAYEHHH WIM HE IPOM3BEAEH, WM IIPOM3BEAEH
HEBEPHO
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvuuii 6ann 2

B npasunbHON udeThpéxyronpHol npusmMe ABCDAB,C\D;, cTOPOHBI OCHOBaHHS
KOTOpPOii paBHBI 5, a GOKOBBIE pEOpa paBHBI 7 , HAWANTE Yroi MEXAy NMpsAMOi AB,

U IUIOCKOCTBIO BDD, .

Pemenue.
IIyecte O — cepemmHa otpeska BD. Otpesok AO  sBusercs

HEPIEeHIUKYIISIPOM, OMYIIEHHBIM U3 TOYKH A Ha IIOCKocTh BDD,. Yron Mexmy

npsmMoit AB; u mnockocTeio BDD, pasen yriuy AB,O .
Dl C1

4,
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MATEMATUKA, 11 knacc (511 - 2/8)

52

B npamoyromeHOM  TpeyrombHuke — AB,O AO:Tz, AB, =74 .

537
74

EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

CnenosatenbHo, sin Z4B,0 =

537
74

OtBeT: arcsin

CopeprxaHue KpUTEpHsL Banbl
OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2
Croco0 HaxXOXACHUS MCKOMOTO YIJa BEpHBINA, HO NONY4YeH HEBEPHBIH |

OTBET WJIU PELICHUE HE 3aKOHUEHO
Pemienue He ynOBIETBOPSIET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX 0

BBIIIC

Maxcumanonwiii 6an 2

Penmite HepaBeHcTBO log o4 (55 —9x)-log;  0,2>1.

Pemenue.

Pemenne Oynmem HCKaTh IPU YCIOBUSIX:
55-9x>0,
7T—x>0,
T—x#1,

otkyza x € (—o0; 6) u(6; %j JIyist TAKMX X TOTydaeM:
102,04 (55-9x) logy,(55-9x) logy,(55-9x)
logo,(7-x)  2logy,(7-x) 10g0’2(7—x)2 .
logg,(55—9x)
logy,(7- x)2

2
PaccMOTPHUM HCXOZHOE HepaBeHCTBO mpu x € (—o0; 6), Torma (7-x) >1,

HcxonHoe HepaBEHCTBO IPUMET BUL: >1.

orkyza log, (7 —x)2 <0, moatomy
logg,(55—9x)<log,(7 - x)z; 55-9x>49-14x+x%; (x+1)(x-6)<0;
-1<x<6,
orkyaa xe[-1; 6).

55 2
PaccMOTpUM HCXOJHOE HEPAaBEHCTBO IpU X €| 6; 5 ) TOrIa (7—x) <1,

OTKyJa log0,2(7 —x)2 >0, mosTOoMy
logo’z(SS—9x)210g0’2(7—x)2; 55-9x<49-14x+x7; (x+1)(x-6)20;
x<-1, x=>6,
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (511 -3/8)
55
OoTKyna x €| 6; — |.
9
55
Otser: [-1; 6); [ 6; — |.
9
CopeprxkaHue KpuTepust bannsl
OOG0CHOBAaHHO MOJTYYEH BEPHBIA OTBET 3
O060CHOBaHHO MOJIy4€H OTBCT, OTJ'IH‘IaIOH.IPIfICSI OT BCPHOI'0 KOHCYHBIM
KOJWYECTBOM 3HAYEHHI HepeMeHHOﬁ, IIpU KOTOPBIX OIIPEACJICHA JICBas 2

4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenue COACPIKUT BepHLIfI nepexonq OT HMCXOAHOTO HEPABCHCTBA K
pallMOHAJIbHBIM HEPABEHCTBAM HWJIKX BEPHO HalilecHbl BCE 3HA4YCHHS
HCpeMeHHOﬁ, IIpyu KOTOPBIX oHnpeaciicHa JeBadgd 4YacTb HCXOAHOTO
HCPAaBCHCTBA

Penienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIEHHBIX
BBIILIE

0

Maxcumanvrviii 6ann 3

Uepes BepunHy A mpaBUIIBHOTO 1iectuyronsHuka ABCDEF mpoBeaeHa mpsiMasi,
nepecekatomias npsmyto CF B Touke K . M3BecTHO, 4TO 3Ta mpsimMasi pa3OuBaeT
LIECTUYTOJBHUK Ha YacTH, IUIOMIAAM KOTOPBIX OTHOcsATca kak 1:11. Haiimure
otHomenue CK : KF .

Pewenue.

IIycte O — uenTtp mpaBuibHOrO mectuyroiasHuka ABCDEF, § — ero
miomajap, L — touka nepecevenus guaroHaneii AE w CF . [Tnomanu yactei, Ha

1 11
KoTopsle npsiMasi AK pa30uBaeT MECTHYTOIbHUK, PABHEI ES u ES
A B
F/K||L N\o ¢
M
Puc. 1
IIpenmonoxuM, 9To Touka [ — BepmMHA MEHBIIEH MO IUIOMIATW YacTH

mectuyroiabauka (puc. 1). Torga Touka K nexuT Mexay Toukamu F m L, Tak
KaK

1 1
Spgrp=—5>—=S,
AEF = ¢ 2
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (511 —4/8)

3HauwuT, npsmasi AK mnepecexaet cropony EF B Hekotopoit Touke M . IIpu sTom
Tpeyronoiuku AMF wu AME paBHOBenukue, 3HauuT, AM — wMenuana
TpeyronbHuka AEF, a Tak kak FL — Takxke MeQHaHa ATOTO TPEYroJIbHUKA,
t0 K — Touka mepeceyeHus ero Meauas, nosromy KF =2KL .
O6o3naunM KL =a . Torga
KF =2a; OL=LF =3a; OC =0F =20L =6a;

CK =0C+OL+ KL =10a.

CK
CnenpoBarenbHo, — =15.

KF

A B

N
F C
K
E
Puc. 2
Ilycte Temepp Touka F — BepmmHa OoyiblIeld MO IUIOLWIAAM YacCTH

mectuyroiabHuka (puc. 2). Torga Touka K JEXUT Ha MPOJODKEHUH JUATrOHAIH
CF 3aTouky C, Tak Kak

1 1
Spc==8>—=8,
T 12
3HauuT, npsimasi AK mepecekaer cropoHy BC B HekoTopoit Touke N . Ilpu aTom
Tpeyronbiuku ANB u ANC paBHOBenukue, 3Ha4uT, AN — MeauaHa

TpeyronbHuka ABC .
Tpeyronsauku ABN u KCN paBHBI 110 CTOPOHE U JABYM MPUIISKALIUM K HEH
yrnam (CK || AB). O6osuaunm AB =b . Torna
CK =AB=b; CF =2AB=2b; KF =CK + CF =3b.
CK 1
CrnemoBarenpHo, — = —.
KF 3

OtBer: 5 unn %
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (511 -5/8)
CogeprxkaHue KpuTepus banst
(O00CHOBAaHHO MOJYYCH BEPHBIA OTBET 3

PaccMotpeHa xoTs OBl 0J{Ha BO3MOXHAsl FeoMeTpUdecKast KOH(Urypanus,

. N 2
A1 KOTOPOU TTOJTYYCHO MPABUJIBHOC 3HAYCHUE NCKOMOU BEJIMYUHBL

PaccmoTpeHa XoTs OBl 0/THa BO3MOYKHAsI FeOMeTpHUIecKast KOHQUTypamus,
JIJIS1 KOTOPOM MOJTY4YeHO 3HAUYE€HNE NCKOMOW BEJIMYMHBI, HEIIPaBUIIBHOE U3- 1
3a apupMeTHIECKOH ONIHOKH

Pemenne He COOTBCTCTBYCT HU OJJHOMY M3 KPUTCPHUEB, INCPCUHUCIICHHBIX
BBIIIC

Maxcumanvnwiti 6ann 3

HaiinuTe Bce 3HaUeHUs @, IpU KaKIOM U3 KOTOPBIX cHCTEMa
(el =5) +(1v1=3)" =4,
y=ax+1,
xy>0

HUMECT CAMHCTBCHHOC pCIICHUC.

Pemenue.
IlepBoe ypaBHeHHME T™pu YCIOBUM Xy >0 3amaéT HaA IUIOCKOCTH JIBE

OKpYXHOCTH pajyca 2 ¢ uentpamu (5;5) u (=5;—5), a Bropoe — npsimyio [ ¢
YIJI0BBIM KO3 QUIIMEHTOM @ , IPOXOAALIYIO Yepe3 TOUKY (O; 1) (cm. puc.).

Y a=a,

(e
=

IpsiMasi [ KacaeTcs OKPY)KHOCTH C LIEHTpoM B Touke (—5;—5) pammyca 2
TOTJIa ¥ TOJIBKO TOT/Ia, KOT/Ia CHCTEMA
y=ax+1,

(x+5) +(y+5) =4 M
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (511 -6/8)

UMeeT eIUHCTBEHHOe pemieHue. I 3TOro HeoOXoAMMO, 4YTOOBI KBaapaTHOE
ypaBHEHHE

(x+5)2 +(ax+1+5)2 =4
UMeJI0 eJUHCTBeHHOe peneHue. [IpuBeném ypaBHeHHE K BUILY
(@® +1)x* +2(6a+5)+57=0
1 U3 PABCHCTBA HYIIO JUCKPUMHWHAHTA NOJIYUHUM:
(6a+5)" =57(a”+1)=0,
oTkyna 2la* —60a+32=0.

304257 _30-2V57

3HauuT, 4 7 , U3 2 Cucrema (1) umeer pemeHus
30-24/57 30+24/57
TOJIBKO IIpHA 7 <ac< 1 .

Amnanorn4yao, mnpsiMasi / KacaeTcs OKPYKHOCTH C IIEHTPOM B TOYKE (5;5)
paamyca 2 TOTAa M TOJIBKO TOT/Ia, KOTJja CHCTEMa
y=ax+1,
(x=5)"+(y-5)" =4
UMeeT EJUHCTBCHHOE pemeHue. [t 3Toro HeoOXOoAMMO, YTOOBI KBaJpaTHOE
ypaBHEHHUE

2

()6—5)2 +(a)c+1—5)2 =4
HMEJI0 eqUHCTBEeHHOE perienue. [IpuBeném ypaBHeHHE K BUAY
(a® +1)2% —2(4a+5)+37=0
1 U3 PAaBCHCTBA HYJIIO JUCKPUMHUHAHTA IOJTYUYNM:
(4a+5) =37(a’+1)=0,
OTKy1a 21a* —40a +12=0.

2042437 20-2437
3HauuT, a,= 7 , Ay = n

20-237 20+237
o1 <a< 1 .

20—2J§<30—2\/§<20+2@<30+2«/§

Cucrema (2) wMeeT pelIeHUs

TOJIBKO IIPH

Tak kak , B  OTBET
21 21 21 21
20-2+/37 30+ 2~/57
MOMaaoT TONBKO Gy =—————— U @) = ——————.
21 21
20-2+/37 30+2+57
O1BeT: o ; o .
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

OrBer: a) na, 0) HeT.

MATEMATWIKA, 11 knacc (511 -28/8)

EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (511 -17/8)
CopeprxaHue KpuTepust banns

OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 4

C TIOMOILIBIO BEPHOI'0 PACCYKACHHSA MOJIYUYCHbI BEPHLIC 3HAYUCHUSA

rnapamMeTpa, HO 3

— WJIK B OTBET BKJIFOUCHO TAKXXE U OAHO-ABAa HCBCPHBIX 3Ha‘leHPII>i;
— WK peHICHNUE HEAOCTATOYHO 000CHOBAaHO

C noMOIIBI0 BEPHOTO PACCYXKICHUS IOMYYEHO XOTH ObI OJHO BEpHOE
3Ha4YeHUe Iapamerpa

3ajaya cBelleHa K MCCIIENOBAHUIO:
— WIN B3aUMHOI'0 PacIONI0XKEHUS OKPYKHOCTEH U NPSIMOK; 1
— WIN KBaJPaTHBIX YPaBHEHUN C IAPaMETPOM

Pemenne He COOTBCTCTBYCT HU OAHOMY H3 KPUTCPHUCB, NECPCUUCICHHBIX 0
BBIIIC

Maxcumanvrwiti bann 4

Habop cocTtouT U3 TpHAIATH OJHOTO HATYPaIbHOTO YHCIA, CPEIH KOTOPHIX €CTh
grucna 3, 4 u 5. Cpennee apudmMeTndaeckoe JIFOOBIX IBAANATH IIECTH YHCEN 3TOTO
Habopa MeHbIIIe 2.

a) MoeT 11 Takoi Habop coaepKaTh POBHO ABCHAIATE CIIUHHII?

6) Moxer iu Takoi Habop copep kaTh MEHee IBEHAIIATH SMHUTL?

B) Jlokaxkute, 4TO B IIOOOM TakoM Habope ecTh HECKOIBKO YHCEN, CyMMa KOTOPBIX
paBHa 27.

Pemrenue.

a) [la, moxxet. Hanpumep, cymma moObIX JIBaAlATH MIECTH YKCeN U3 Habopa
5, 4,3,2,...,2,1, ..., 1 He 6onbie, yeM 5+4+3+2-16+7 =51, u ux cpennee

o
16 12
apudmMeTHIeckoe MeHbIIE 2.

6) Hert, He MoxeT. Beimuem Bce 4ncia ciieBa HalpaBo B TOPSAKE yOBIBaHUA
U paccMOTpUM TiepBble 26 yucen, cuutas ciepa. Ix cymma S menbie 52. Ilyctp
KOJIMYECTBO €IMHHUII CPEIM HUX paBHO X . Torma

5128 2x+2(23-x)+3+4+5;, x>7,
TO €CTh CpelH BBIOpaHHBIX 26 dMCeNl BCerja ectb cemb eauHuil. Kaxmoe u3
OCTaBUIMXCSI MATH YKCEN PaBHO 1, ¥ MOITOMY BO BCEM HAOOpE €CTh KaK MUHUMYM
JIBEHA/ILATh €UHHLI.

B) Mcnone3ys nBeHaALaTh eIUHHI W yucia 3, 4, 5, MOXKHO COCTaBUTb BCE
cyMMBI oT 1 1o 24.

Ecnu cpenu octaBHIMXCs IECTHAALATH YMCEN €CTh YUCIO0 OT 3 10 26, TO €ro
MOJKHO JJ0OaBUTH U MOJyYUTh B cymme 27.

Ecnu cpenu ocraBmIMXCsl LIeCTHAALATH YMCEN HET 4yuces oT 3 jgo 26, To
KaXX10€e U3 HUX WIM PaBHO 1, Wiy paBHO 2, win Ooibiire 26. Tak kak cyMMa 3THX
IICCTHAALATH 4YHceN He Ooybime 51, TO TOMBKO OJHO W3 YHCENT MOXET OBITh
OoJbie 26. 3HAYNT, B 3TOM clydae Kak MUHUMYM TISITHAIIATh YHCENT PaBHBI | WK
2. Ucnonp3yst X M IBEHAALATh €IUHMULI, BCETJa MOXKHO IOIY4YUTh CYMMY, PaBHYIO
217.
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CoaeprxaHue KpUTEpHst Banbt

OO00CHOBaHHO IOJTYYCH BEPHBIH OTBET 4
Penienue B 11e710M BEpHOE, COJCPIKHT:
— WJIM BEpHBIH MpuUMep IS 1. a) 1 000CHOBAHHOE BBIIOJIHEHUE II. B);
— WJIM BEPHBIN IpuMep UiA 1. a), 000CHOBAaHHOE BBITIOJIHEHUE 1I. 0), a X0 3
JIOKa3aTeNbCTBA II. B) B 1IEJIOM BEPHBIH, HO COJEPKUT JIETKO yCTPaHUMBbIC
HETOYHOCTH
Pewenue coneput:
— WJIM BEPHBIH IpUMep Ui 1. a) 1 000CHOBAaHHOE BBIMOJIHEHHE II. 0); 5
— uau 00OCHOBAHHOE BBHINOJHEHHUE II. B) (IPH HE BBINONHEHHBIX II. @) U
1. 0)
Pemenue coneprkur:
— WJTH BEPHBIH NIpUMep JUIA 11. a); 1
— WM 000CHOBAHHOE BBITIOJIHEHHE T1. 0)
Pemienre He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, IEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvuvlii 6ann 4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHenue (tg” x + \/gtg x)-N7cosx =0.

Pemenue.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IpU cOSx > 0.

(512 - 1/8)

Iloryuaem ypaBHeHUE tg2 X+ \/gtgx =0, orkyzna tgx =0 wmm tgx =— V3.
VYyureiBas, 9to cosx >0, u3 ypaBHeHus tgx =0 monydaem: x =2mn, n€Z; a

W3 ypaBHCHHS tgx = — NE) MOJTyJaeM: X = — g +2nk, keZ.

OtBeT: 27n, neZ;—§+2nk, kel.

Copeprxanue KpUTepHst Bamner

OO00CHOBaHHO IOJTYYCH BEPHBIA OTBET 2
BepHo HaiineHbl Bce 3Ha4€HUs IEPEMEHHOI X, IPU KOTOPBIX PaBEH HYJIIO
MEPBbIIl COMHOXHTENb JIEBOW YacTH HCXOIHOTO ypaBHEHHs. Bo3MOXHO 1
oTOOp HaMJEHHBIX 3HAUYEHUH WIM HE TNPOU3BENEH, WM TPOU3BENEH
HEBEPHO
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, NMEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvrviii 6ain 2

B npasunbHOl deThpéxyronpHol npusme ABCDA B,C,D;, CTOPOHBI OCHOBaHHS

KOTOpOii paBHHI 3, a 60K0BbIe pEOpa paBHBI 4, HAWANUTE Yrosl MeXIy NpsAMoil AB;

U IUIOCKOCTBIO BDD, .

Pemenue.

Ilyectre O — cepemmHa otpeska BD. Otpesok AO

SIBJIIACTCA

MEPIECHIUKYIISIPOM, OMYIICHHBIM U3 TOYKH A Ha IIocKocTs BDD,. Yron Mexmy

npssMoit AB; u mnockocTeio BDD, paseH yriny AB,O.
Dy G

4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (512 - 2/8)
32
B mpamoyromeHOM  TpeyroneHuke — ABO AO = - AB, =5.
. 32
CnenosatenbHo, sin Z4B,0 = W .
. 32
OtBeT: arcsin——.
10
CojepxaHue KpuTepus bamnbr

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2

Crioco0 HaXOXXAEHHS HCKOMOTO yIJia BEPHBIA, HO IOJIYy4eH HEBEpPHBIH
OTBET WJIM PEICHUE HE 3aKOHYEHO

1

Pemienue He ynOBIETBOPSIET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX
BBIILIE

Maxcumanonwiii 6an

Pemmre HepasencTso log | (53-13x)-logs_, 0,25>1.
16

Pemenue.

Pemenune Oynmem HCKaTh IPU YCIOBHSIX:
53-13x>0,
5-x>0,
5—-x#1,

53
otkyza x € (—o0; 4)U (4; Ej JIyist TAKMX X TOTydaeM:

log, (53-13x) log, (53-13x) log, (53-13x)

16 ___ 4 ___ 4
log, (5—-x) 2log, (5-x) 10g1(5_x)2
4 4 4
log, (53-13x)
VlcX0/1HOE HEPABEHCTBO PUMeT BUA: —+—————>1.
log, (5-x)

4

2
PaccMOTpUM HCXOZHOE HepaBeHCTBO npu x €(—oo; 4), Toraa (5-x) >1,

orkyna log, (5- x)2 <0, nosromy
4

log, (53-13x) <log, (5-x)*; 53-13x225-10x+x%; (x+7)(x—4)<0;

4 4
—-7<x<4,
OTKyZa X € [—7; 4).
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (512 - 3/8)

53 2
PaccmoTpuM mcxonHOE HEpaBEHCTBO MpH X €| 4; E , Torma (S—x) <1,

otkyza log, (5 - x)2 >0, mosToMy
4

log, (53—13x)>1log, (5-x)*; 53-13x<25-10x+x2; (x+7)(x—4)>0;

4 4
x<-7, x>4,
oTkyna x €| 4; 33
Y 1)
Otser: [-7; 4); | 4; 33 )

13
Copeprkanue KpuTepust Bbannbt

OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBAaHHO MOJIy4€H OTBET, OTJIMYAIOITUICS OT BEPHOI'0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HepeMeHHOﬁ, IOpU KOTOPBIX OIIPpEACJICHA JICBas 2
4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenne comepXHUT BepHBI INepexoa OT HCXOJHOTO HEPaBEHCTBA K
panMOHANBHBIM HEpaBEHCTBAM WM BEPHO HAileHbl Bce 3HAYCHUS
HNepeMEHHOH, MNpU KOTOPBIX OMpeAeneHa JieBas 4YacTb HCXOJHOTO
HEpaBEHCTBA

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvrviii 6ann 3

Uepes BepiuuHy 4 mpaBUIbHOTO IiecTHyronbHuka ABCDEF mnpoBeneHa npsmasi,
nepecekatomas npsmyo CF B touke K . M3BecTHO, 4TO 3Ta mpsMas pa3doHUBacT
LIECTUYTOJbHUK Ha YacTH, IUIOMIATU KOTOpPbIX oTHocstcs kak 1:11. Haiigure
otHomenne CK : KF .

Pemrenue.
[Iyctb O — ueHTp npaBuinsHOrO mectuyroasHuka ABCDEF, § — ero
wiomanas, L — Touka nepeceueHus quaronaieidn AE u CF' . [Inomanu yacreii, Ha
1 11
KoTopsle npsiMasi AK pa30uBaeT MIECTHYTOIbHUK, PABHEI ES u ES .
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATWKA, 11 knacc (512 — 4/8)
A B
F/K||lL \o ¢
E
Puc. 1
IIpennonoxum, 4ro Toyka F — BepIIMHA MEHBLIEW MO IUIOMAIX YacTH

mectuyroiabHuka (puc. 1). Torga Touka K nexuT Mexay Toukamu F u L, Tak
Kak

1 1
S 45F S S > 5 S,
3Ha4MT, npsimass AK mepecekaer ctopoHy EF B HekoTopoit Touke M . Ilpu sTom
tpeyroibiuku AMF wu AME paBHOBenukue, 3Hauut, AM — wmenuaHa
TpeyronbHuka AEF, a tak kak FL — Takke MenuaHa 3TOTO TPEYroJbHUKA,

10 K — TouKa mepeceyeHus ero Meauas, nosromy KF =2KL .

O6o3Haunm KL =a . Torma
KF =2a; OL=LF =3a; OC=0F =20L =6a;

CK =0C+OL+ KL =10a.

CraenoBarenbHO, % =5.
KF

A B
N
F C
K
E D
Puc. 2
Ilycte Temepp Touka F — BepmuHa OoJbLICH IO IUIOMIAJH YaCTH

mectuyroiapHuka (puc. 2). Toraa Touka K JIEKUT Ha NPOAOIDKCHUM UArOHAIN
CF 3aTouky C, Tak Kak

1 1
Spc==8>—=8,
ABC = g 12
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (512 - 5/8)

3HauuT, npsimast AK mepecekaer cropoHy BC B HexoTopoil Touke N . Ilpu sTom
TpeyronbHukd ANB u ANC paBHOBenukue, 3Ha4uT, AN — MequaHa
TpeyronbsHuKa ABC .

Tpeyroneauku ABN u KCN paBHBI IO CTOPOHE U ABYM MPUIIEXKAIINM K Hell
yrnam (CK || AB). O6osuaunm AB =b . Torna

CK =AB=b; CF =2AB=2b; KF =CK + CF =3b.

CK 1
CnenoBareinpHo, — = —.
KF 3
1
OtBeT: 5 v g
Cojiepxanue KpuTepust Bamel
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

PaCCMOTpeHa XO0TsI OBl OQHa BO3MOYKHass r€OMETpHUICCKast KOH(bI/IpraI_II/Iﬂ,
JUIA KOTOpOﬁ IOJIYHUCHO MPaBUJIbHOC 3HAYCHHUC HCKOMOM BETUYMHBI

PaccmotpeHa xoTst Obl 0JJHa BO3MOXHasi reoMeTpHYecKast KoH(Urypamus,
JUISL KOTOPOH MOJy4eHO 3HAUCHUE NCKOMOW BEITMUYMHBI, HEMTPABUIBHOE H3- 1
3a apudMeTHUECKOH OMIOKH

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NMEPECUNCICHHBIX
BBINIC

Maxcumanvrviii 6ain 3

HaiinuTe Bce 3HaueHUs @, IpU KaKIOM U3 KOTOPBIX CHCTEMa
(=) +(1y1=7)" =1
y=ax+1,
xy>0

HUMECT CAMHCTBCHHOC PCIICHUC.

Pemenne.
IlepBoe ypaBHeHHMe Tmpu YCIoBUM Xy >0 3agaéT Ha IUIOCKOCTH JIBE

€/IMHIYHBIC OKPYKHOCTH ¢ tentpamu (7;7) u (—7;—7), a BTopoe — npsimyio [ ¢

YIJIOBBIM KOA(PGHUIIMEHTOM @ , IPOXOIAIIYIO Yepe3 TOUKY (O; l) (cm. puc.).
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (512 - 6/8)

IpsiMast [ Kacaercst OKPYKHOCTH € LIGHTPOM B Touke (—7;—7) eIMHHYHOrO
pajMyca Toria M TONBKO TOT/Ia, KOT/la CHCTeMa
y=ax+1,
2 2
(x+7) +(y+7)" =1
MIMEeT eMHCTBEHHOE pelnenue. J{ms 5TOro HeOoOXOMMMO, YTOOBI KBAAPATHOE
ypaBHeHHE

(1

(x+7)2 +(ax+1+7)2 =1
HMEIIo eUHCTBeHHOoE pelienue. [IpuBeném ypaBHeHUE K BULY
(@® +1)x* +2(8a+7)x+112=0
1 U3 PaBCHCTBA HYJIIO JUCKPUMHUHAHTA NOJIYUNM:
(8a+7)" —112(a’ +1) =0,
oTkyna 484> —112a+63=0.

14+7 a_)4—J?

3HauuT, a = Cucrema (1) uMeeT pelreHus] TOJILKO

12 7 12
pu
14-J7SGS14+J7_
12 12

AHanoru4yHo, npsMasi / KacaeTrcsi OKpPY)KHOCTH C LIEHTPOM B TOUKE (7;7)
€AUHUYIHOTO pajuyca TOrJa M TOJIBKO TOrJa, KOoTrjga cucTeMa
y=ax+],
(x=7) +(y-7)" =1
MMeeT eIUHCTBEHHOe pemieHue. i 3Toro HeoOXoauMo, uYTOOBl KBaJgpaTHOE
YpaBHEHHE

(@)

2 2
(x—7) +(ax+1—7) =1
MMEJI0 eMHCTBEeHHOE pemieHue. [IpuBeném ypaBHeHHE K BUAY
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (512 -7/8)

(a® +1)x* =2(6a+7)x+84=0
Y U3 PaBEHCTBA HYJII0 AUCKPUMHUHAHTA MOJyYUM:
(6a+7)" ~84(a’ +1)=0,
oTkyna 48a”> —84a+35=0.

204421 _21-421
4 b

2 T4

3HauuT, a, = . Cucrema (2) nmeeT pemIeHus! TOIBKO

21-+/21 21++/21
npu <ac< .
24 24
20-21 _14-+7 214421 14447
Tak kax < < < , B OTBET MOMAJAI0T TOJIBKO
24 12 24 12
21-+/21 14++7
a, = ua = .
24 12
21-421 14447
O1BeT: ; .
24 12
CopeprxaHue KpUTEpHUs Banet
OOG0CHOBAaHHO MOJTYYEH BEPHBIH OTBET 4
C [OMONIBI0 BEPHOTO PACCYXKACHHs IIOJyYCHBI BEPHBIC 3HAYCHHS
nmapameTpa, HO 3

— WIN B OTBET BKJIIFOYCHO TAKKE U OJTHO-ABA HEBEPHBIX 3H3‘{CHPII>1;
— WIN pEHICHNE HEAOCTATOYHO 000CHOBAaHO

C MOMOIIBIO BEPHOI'0 PACCYKACHHUA IOJYUCHO XOTHA OBl OIHO BEPHOC 2
3HA4YCHHUE IMapaMeTpa

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (512 - 8/8)

Pewenue.

a) [la, moxer. Hampumep, cymma IOOBIX TpUAUATH dYucel M3 Habopa
6,4,3 2,...,2,1,..., 1 He 6onbie, yeM 6+4+3+2-19+8=59, u ux cpennee

N A
19 15
apuMeTHIeCcKoe MeHbIIIe 2.

6) Hert, He MoxeT. Beimumem Bce 4nciia ciieBa HampaBo B IOPsAKE yOBIBAaHHS
u paccmoTpuM nepssie 30 uncen, cuuras cieBa. x cymma S mensme 60. ITycts
KOJIMUECTBO €AMHHI] CpeIU HUX paBHO X . Tornaa

59282x+2(27-x)+3+4+6; x=8,
TO ecTh cpen BbIOpaHHBIX 30 umces Bceraa ecTb BoceMb eauHul. Kaxmoe u3
OCTAaBIIUXCS CEMHU YUCEN PaBHO 1, ¥ MOITOMY BO BcEM Habope ecTh Kak MUHUMYM
NATHAALATH €IUHHLL.

B) Mcnone3ysl msaTHaAUATh eauHUI] U yucia 3, 4, 6, MOXKXHO COCTaBHUTh BCE
cymmbl oT 1 10 28.

Ecnu cpenu ocraBmuxcs IeBATHAAUATH YUCe eCTh uucio oT 3 xo 30, To ero
MOXHO JOOABUTPH U ITOIYIHUTH B cymme 3 1.

Ecnu cpenu ocraBumiuxcs IeBATHaALUATH 4yucesl HeT yucen oT 3 no 30, To
KaXI0€ U3 HUX WIK paBHO 1, wimu paBHo 2, win 6onbire 30. Tak kak cymMMa dTHX
NIEBSITHAIIATA 4YUCEa He Oouyblre 59, TO TOIBKO OJHO M3 YUCET MOXKET OBIThH
6onbmre 30. 3HaYHT, B 3TOM CiIydae Kak MHHIMYM BOCEMHAJLATh YMCET PaBHHI 1
nmn 2. Vcons3yd MX W ISTHAAATh €OUHUI], BCETAa MOXHO INOIYYHTH CyMMY,
paBHyto 31.

OrBer: a) n1a, 0) HET.

CopaepxaHue KpUTepust Banbt

3amava cBeieHa K HCCIIeJOBAHUIO:
— WJIM B3aUMHOT0 PacoJIOKEHUsI OKPYKHOCTEH U MPAMOii; 1
— WJIM KBaJPaTHBIX YPaBHEHUH C MapaMeTpoOM

OO00CHOBaHHO MOJTyYeH BEPHBIH OTBET 4

Pemenne e COOTBETCTBYET HAU OAHOMY H3 KPUTCPHCB, MEPECUYUCICHHBIX
BBIIIC

Maxcumanouoiil 6ann 4

PenieHue B 1ienoM BEpHOE, COAEPIKUT:

— WJIU BEpHBIN IpUMeEp IS 1. a) 1 000CHOBAaHHOE BBITIOJHEHUE II. B);
— WJIM BepHBIHA IpuMep AJ I1. a), 000CHOBAHHOE BBIMOJHEHHE II. 0), a X07 3
JIOKa3aTeNbCTBa I1. B) B IIEJIOM BEPHBIH, HO COJEPKUT JIETKO yCTPaHUMBbIE
HETOYHOCTH

Habop COCTOMT W3 TPHIIATH CEMH HATypalbHBIX YHCEN, CPEAU KOTOPBIX €CTh
gyucna 3, 4 u 6. Cpennee apudMeTHaeckoe JHOOBIX TPUILATH YHCEN ITOr0 Habopa
MeHbIIIE 2.

a) MoskeT 11 Takoit Habop colepKaTh POBHO MATHAIIATH SAMHUIL?

0) Moxker nu Takoit Habop coIepkaTh MCHEe MATHAALUATH CIUHHALL?

B) JlokaxkuTe, 4TO B JIFOOOM TaKOM HabOpe €CTh HECKOJIBKO YHCEN, CYMMa KOTOPBIX
paBHa 31.
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Pemenue conepxut:
— WJIM BEPHBIH IpUMep JUIA 1. a) 1 000CHOBAaHHOE BBIMIOJHEHHE 1. 0);
— uiau 00OCHOBAHHOE BEHINOJHEHHUE II. B) (IPH HE BBHINONHEHHBIX II. a) U

1. 0)

Pemenne conepxur:
— WJIA BEPHBIN TIpUMEp JIJIA 1. a); 1
— WM 000CHOBAHHOE BBITIOJIHEHHE T1. 0)

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIIEHHBIX
BBIILIE

Maxcumanouolil 6ann 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (513 -1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemmre ypaBHeHue (\/5 tg? x —tgx)-v/3cosx =0.

Pemenue.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IpU cOSx > 0.

1
Iloryuaem ypaBHeHHE \/§th x—tgx=0, orkyna tgx =0 wm tgx = ﬁ
VYuuThiBas, 4to cosx >0, U3 ypaBHeHus tgx =0 nonaydaem: x =2nn, n€Z;a

1 T
W3 ypaBHEHHS tg X = —= mojydaeM: x =—+ 27k, k € Z.

OtBeT: 2ntn, ne Z; % +27nk, keZ.

Copeprkanue KpUTepHst Basbt

OO00CHOBAHHO MOJTYYICH BEPHBIA OTBET 2

BepHo HaiiieHBI Bce 3HAYCHUS IEPEMEHHON X, IPH KOTOPBIX PaBCH HYIIIO
TIEPBBIl COMHOXKUTENb JIEBOH YAaCTH HMCXOTHOTO ypaBHEHHs. Bo3MoXkHO
0oTOOp HaliIeHHBIX 3HAYCHWH WM HE TNPOU3BENEH, WM IPOU3BEIEH

HEBEPHO
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, IEPEUUCICHHBIX 0
BEIIIIE

Maxcumanvuoiii 6an 2

B npasunbHON udeThpéxyronpHol npusmMe ABCDAB,C\D;, cTOPOHBI OCHOBaHHS

KOTOpOii paBHBI 3, a G0KOBBIC pEOpa paBHBI 4, HAWANTE YroJ MEXAy NMpAMOi AB,
U IUIOCKOCTBIO BDD, .
Pemenue.

Ilyctb O — cepeauna otpeska BD. Otpesok AO  saBusieTcs
HEPIEeHIUKYIISIPOM, OMYIIEHHBIM U3 TOYKH A Ha IIOCKocTh BDD,. Yron Mexmy

npsmMoit AB; u mnockocTeio BDD, pasen yriuy AB,O .
Dy G

4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (513 —2/8)

B mpamoyromeHOM  TpeyroneHuke — ABO AO=——, AB,=5.
. 2
CnenosatenbHo, sin Z4B,0 = % .

OrtBeT: arcsing.
10

ConepikaHue KpUTepHs Bansr

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2

Crioco0 HaXOXXAEHHS HCKOMOTO yIJia BEPHBIA, HO IOJIYy4eH HEBEpPHBIH 1
OTBET WJIM PEICHUE HE 3aKOHYEHO

Pemienue He ynOBIETBOPSIET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX
BBIILIE

Maxcumanonwiii 6an 2

Pemmte HepaBencTBo log, (7 —6x)-log,_, % >1.
9

Pemenme.

Pemenne Oynem BCKaTh TPH YCIOBHUSX:
7—-6x>0,
2—-x>0,
2—-x#1,

otkyna x € (—oo; 1)U (1; %j JIist TaKUX X TOJTydaeM:

log, (7-6x) log,(7-6x) log,(7—6x)

9 __ 3 __ 3 .
log, (2-x) 2log,(2-x) log, (2_x)2
3 3 3
log, (7-6x)
VcX0/IHOE HEPABEHCTBO PUMET BHI: ——————>1.
log, (2-x)

3
PaccMOTpUM HCXOHOE HEpaBEHCTBO NpH x € (—oo; 1), Toraa (Z—x)2 >1,
OTKy/1a 1og1(2 —x)2 <0, mosromy
3
log1(7—6x)£log1(2—x)2; 7—6x24—4x+x7; (x+3)(x—1)<0; —3<x<],
3 3
otkyna x €[-3; 1).
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (513 - 3/8)

7 2
PaccmoTpuM ncxoiHOe HEpaBEeHCTBO mpu X €| 1; g , TOrJa (Z—x) <1,

orkyza log, (2 - x)2 >0, moaTomy
3

log, (7—-6x)>1log, (2—x)2; 7—6x<4—4x+x% (x+3)(x—-1)>0;

3 3
x<=3, x>1,
(+5)
oTkyna xe| 1; —|.
6
7
Otser: [-3; 1); | 1; — |.
6
Copeprkanue KpuTepust Bbannbt
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBAaHHO MOJIy4€H OTBET, OTJIMYAIOITUICS OT BEPHOI'0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HepeMeHHOﬁ, IOpU KOTOPBIX OIIPpEACJICHA JICBas 2
4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenne comepXHUT BepHBI INepexoa OT HCXOJHOTO HEPaBEHCTBA K
panMOHANBHBIM HEpaBEHCTBAM WM BEPHO HAileHbl Bce 3HAYCHUS
HNepeMEHHOH, MNpU KOTOPBIX OMpeAeneHa JieBas 4YacTb HCXOJHOTO
HEpaBEHCTBA

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvrviii 6ann 3

Uepes Bepuny C mpaBUIBHOTO IiecTHyronbHuka ABCDEF mnpoBeneHa npsmasi,
nepecekatomas npsmyio AD B Touke Q. M3BecTHO, 4TO 3Ta mpsMasi pa3dUBaeT

LIECTUYTOJAbHUK HA 4YacTH, IUIOIAAM KOTOPBIX OTHOcATcs Kak 5:13. Haiigure
otHouenue AQ: QD .

Pemennue.
IIycte O — menTp mpaBmisHOTO ImmectuyronsHuka ABCDEF, § — ero
mwiomaab, K — Touka nepecevenus quaronaneii AD u CE . Ilnomaau yacrei, Ha
5 13
Kotopslie npsimasi CQO pa3OUBaeT LIECTHYTOJIbHUK, PABHEI ES H ES .
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (513 — 4/8)
A B
F (0] C
H
Puc. 1
IMpeamonoxum, 4To Touka [ — BepHIMHA MEHBIIEH MO TMIOIIAAM YacTH
mectuyroiabHuka (puc. 1). Toraa Touka Q nexutr mexay Toukamu O u K, Tak
Kak
1 5 1 5
Scpg ==5<—=85; 8§, =—§5>—S
CDE > OCDEF ’
6 18 2 18

3HauuT, npsmas CQ nepecexaeT ctopoHy EF B HekoTopoi Touke H . ITpu atom

5 1 1 11 1
Scen =Scoen —Scpe :ﬁs_gs 255 ZE'ESZESCEF,

TO ©€CTh IUIOMAAb TPCYTrOJbHUKA CEH B TpU pa3a MCHbBIIC IUIOMIAAN

1 1
tpeyronbauka CEF , 3naunt, EH =§EF ,aTak kak OK || EF , o QK =§OK .

0O603naunm QK =x. Torna
KD=0K =3x; OD=0K + KD =4x;
AO=0D =20K =6x; AQ= A0 +0Q =38x,

A
CIIE0BATEILHO, _ZQ) =2.

A B
L
F, 0 C
Puc. 2
Ilyctes Temepp TOWka [ — BepmuHA OOJBIOICH IO TUIOMAAXA YacTH

MIECTUYTOJIbHUKA (PHC. 2). AHAJIOTHYHO MPEABIAYIIEMY CIy4al0 JTOKa3bIBACTCH,
YTO TOrAa TOouka (@ NEXUT Mexay Toukamu A u O, 3Hauut, npsmas CQ
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (513 - 5/8)

repecekaeT CTopoHy AF B HEKOTOpodH Touke L M HpU 3TOM IUIOLIAJb
TpeyronbHuka CAL B Tpu pa3za MeHblIe Iuomaau TpeyroabHuka CAF, 3HAa4MT,
AL = lAF = lCD.

3 3

1
Tpeyronmeauk AQL monoben TpeyronbHuky DQOC ¢ xo3(ppHIUCHTOM 3

A 1
(AL Il CD) , CIIeZIOBATEIBHO, —Q =—,
oD 3
1
Ortser: 2 unm —.
ConepikaHue KpUTepHs Basel
OOG0CHOBAHHO MOJTYYIEH BEPHBIA OTBET 3

PaccMoTpeHa xoTs OBl 0/THa BO3MOYKHAsI FeOMeTpHUIecKast KOHQUTypamus,
JUIsL KOTOPOH MOTY4€HO NMPaBHIBHOE 3HAYEHUE HCKOMON BEJTMYHHEI

PaccmotpeHa xoTst OBl 0JJHa BO3MOXHasi TeoMeTpHUecKast KoH(uUrypamus,
JUIs KOTOPOH TOJIy4eHO 3HAYEHUE NCKOMOW BENYMHBI, HEIPaBUIbHOE U3- 1
3a apu(METHIECKOH ommMOKH

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, MEPECUNCICHHBIX
BBINIC

Maxcumanvnviii 6ann 3

Haiigure Bce 3HaYeHUs a , IpU KaKAOM U3 KOTOPBIX CUCTEMA
(1=5)" +(b1=3)" =4,
y=ax+1,
xy>0

HNMECT CAMHCTBCHHOC PCIICHUC.

Pemenue.
Ilepoe ypaBHeHwe mpu ycmoBun xy >0 3amaéT Ha IUIOCKOCTH JIBE

OKpyXHOCTH paznyca 2 ¢ uentpamu (5;5) u (=5;—5), a BTopoe — npsimyio [ ¢

YTIIOBBIM KOA(PPHUIIMEHTOM @ , IPOXOIAIIYIO Yepe3 TOUKY (0; l) (cm. puc.).
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (513 - 6/8)
Y a=a,
a=a,
a=da,
a=a,
%1
0 X

TIpsimast [ xacaercsi OKPY)KHOCTH C LIEHTPOM B TOUKE (—5; —5) panuyca 2
TOTJIa ¥ TOJIBKO TOTJIa, KOTJIa CHCTEMA
y=ax+],
2 2
(x+5)" +(y+5)" =4
UMeEeT eIMHCTBEHHOe pemieHHe. 11 3TOro HeoOXoAWMO, YTOOBI KBaapaTHOE
ypaBHEHUE

()

(x+5) +(ax+1+5) =4
HMEJI0 eUHCTBEHHOE pelieHue. [IpuBenéM ypaBHeHUE K BULY
(a2 +1)x2 +2(6a+5)+57=0
1 U3 PAaBCHCTBA HYJIIO JUCKPUMHUHAHTA TOJTYUNM:
(6a+5) =57(a”+1)=0,
otkyna 2la> —60a+32=0.

3042457 . - 30-2457

3HaunT, q Cucrema (1) wmMeer pemieHUs

21 03 21
30-2+/57 30+ 257
TOJBKO MPH 1 <a< 3 .

AHanorn4yHo, mpsiMasi / KacaeTcs OKPYKHOCTH C LIEHTPOM B TOYKE (5; 5)
paanyca 2 TOorJga U TOJIBKO TOI'la, KOrga CuCteMa
y=ax+1,
(x=5)+(y-57=4
AMeeT eIUHCTBEHHOe pemreHue. i 3Toro HeoOXoauMo, 4YTOOBI KBagpaTHOE
YpaBHEHHE

2

()6—5)2+(a)c+1—5)2 =4

© 2011 depepanbHas cnyxba no Hag3opy B cchepe obpas3oBaHus U Hayku Poccuiickoin ®epepaummn
KonuposaHue He ponyckaeTcs



EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (513 -7/8)

HMEII0 eAUMHCTBeHHOE pelienue. [lpuseném ypaBHeHue K BULY
(@® +1)x* =2(4a+5)+37=0
U U3 PaBEHCTBA HYJIO JUCKPHUMUHAHTA MOTYy4UM:
(4a+5)" -37(a’+1)=0,
otkyna 2la” —40a+12=0.

2042437 20-2437

3HauuT, a, 7 , dy 7 Cucrema (2) uMeeT pelIeHUs
20-2+/37 20+ 2+/37
TOJIBKO IPHA <a< .
21 21
20-24/37 30-2+57 20+2437 30+2457
Tak kak < < < , B OTBET
21 21 21 21
20-2+/37 30+2+/57
MONAJaoT TONBKO a4 = o ua= 3 .
20-2+/37 30+2+/57
OrtBerT: ; .
21 21
CopepxaHue KpUTepust Banbt
(O00CHOBAaHHO MOJYYCH BEPHBIA OTBET 4

C mnoMompi0 BEPHOTO PACCYKACHHUS IIOJNyYeHBl BEPHbIE 3HAUYCHHS
rnapameTrpa, HO

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (513 - 8/8)

Pewenue.
a) la, moxer. Hampumep, cymma JIFOOBIX ABaAIaTH CEMU 4ucen U3 Habopa
54,3 2,..., 2, 1,..., 1 He 6onbwe, yem 5+4+3+2-17+7 =53, u ux cpennee
17 13

apu(pMeTHIeCKoe MeHbIIE 2.

0) Hert, He MoxxeT. Beinumiem Bce 4rclia clieBa HAIPaBo B TMOPSIKE YOBIBaHHS
¥ paccMOTpUM TiepBble 27 uucen, cuuras ciea. x cymma S Menbiie 54. Ilyctb
KOJIMYECTBO €AMHHII CpeTU HUX paBHO X . Torma

53282x+2(24-x)+3+4+5, x=>7,
TO eCThb CpeAu BBIOpaHHBIX 27 YHCeN BCerAa ecTh ceMb eauHull. Kaxmoe u3
OCTaBIIUXCS HIECTH YHCEN paBHO 1, M MO3TOMy BO BCEM Habope ecTh Kak
MUHHUMYM TPHHAALATH CIUHHULL.

B) Mcnone3yst TpuHaAUaTh €AMHHUIl M 4ucna 3, 4, 5, MOXKHO COCTaBUTH BCE
cyMMeI oT 1 1o 25.

Ecnu cpeam ocTaBUOIMXCS CEMHAAUATH YUCET €CTh YHCIO OT 3 10 27, TO ero
MO>KHO JI00aBUTH U MOJIYYHUTh B cymme 28.

Ecnm cpenn ocTaBmmxcst CEeMHAIIATH YHCEN HET YHCEN OT 3 10 27, TO KaKA0e
W3 HUX WIU paBHO 1, win paBHO 2, miu Oombime 27. Tak kak cymMMa 3THX
CEeMHAQ/IATH dYucen He Ooipmie 53, TO TONBKO OJHO W3 YHCEN MOXET OBITh
OompIre 27. 3HAUUT, B 9TOM CIy4ae KaKk MHHUMYM IIECTHAIAIAaTh YHUCET PaBHHI |
wn 2. Vcrons3ys WX W TPUHAALATH SIUHMUI], BCET/Ia MOXKHO ITONYYHTH CyMMY,
paBHy1o 28.

OrtgeT: a) na, 0) HeT.

. 3
— WIN B OTBET BKJIIFOYCHO TAKKE U OJTHO-ABA HEBEPHLIX 3HAYCHUMU,
— WIK peHICHUE HEAOCTATOYHO 000CHOBaHO
C MNOMOIIBKO BCPHOI'0 PaCCYXIACHHUA IOJYUYCHO XOTsA ObI OIHO BECPHOC )

3HAUCHHUE TTapaMerpa

CopepxaHue KpUTEpHUs Banet

OO00CHOBaHHO MOJIy4YeH BEPHBIH OTBET 4

3ajaya cBelIcHa K HCCIICIOBAHUIO:
— WJIM B3aUMHOTO PACIIOJIOKCHUS OKPYKHOCTEH U IPSIMOiA; 1
— WJIM KBQJIPATHBIX YPaBHEHUH ¢ TApaMeTpOM

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCICHHBIX
BBIILIE

Penrenue B 1je11oM BEpHOE, CONEPIKHUT:

— WM BEPHBII IprMep U 1. 2) 1 000CHOBAaHHOE BBIMIOJIHEHHE II. B);
— WUIM BEpHBII IpAMeEp IS 1. a), 000CHOBaHHOE BBIMIOJHEHHE II. 0), a X07 3
JIOKa3aTesIbCTBA II. B) B LIEJIOM BEPHbIH, HO COJACPIKHUT JIETKO yCTPaHUMbIE
HETOYHOCTHU

Maxcumanvnviii 6ain 4

Habop coctout m3 Tpuanatd TpEX HATypaJbHBIX YHCEN, CPEIM KOTOPBIX €CTh
yucna 3, 4 u 5. Cpennee apudmMeTnieckoe JOOBIX ABAALATH CEMH YHCET 3TOTO
Habopa MeHbIIIe 2.

a) MosxeT 1u Takoit Habop coziepKaTh POBHO TPHHAALAT SIUHHAIL?

6) Moser u Takoi Habop comepskaTb MEHee TPUHAIATH ANHHILL?

B) JlokaxkuTe, 94TO B JIFOOOM TaKOM HabOpe €CTh HECKONBKO YHCEN, CyMMa KOTOPBIX
paBHa 28.
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Pemienue conepur:
— WJIA BEPHBINA TIPUMED JIJIS I1. @) 1 000CHOBAHHOE BBIMTOJHEHHE T1. 0);
— wix 000CHOBAHHOE BBINMOJHEHHUE II. B) (IIPM HE BBINOJHEHHBIX II. 8) U

1. 0)

Pemienue conepxur:
— WJIY BEpHBIN IpUMeEp UL 1. a); 1
— WM 000CHOBAHHOE BBINIOJIHEHUE 11. 0)

Pemenne e COOTBETCTBYECT HAU OAHOMY M3 KPUTCPHUCB, NMEPECUYUCICHHBIX
BBINIC

Maxcumanvnviii 6ann 4
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (514 - 1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
Pemute ypaBHeHue (tg2 x+tgx)-+/—=Tcosx =0.

Pemenne.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IIpH COSX < 0.

[Tonyuaem ypaBHEeHHE tg2 x+tgx=0,orkyna tgx =0 wm tgx=-1.
VYuureiBasg, 4to cosx<O0, wu3 ypaBHeHus tgx=0  momyyaem:

3
X=n+2nn, n€Z;aw3 ypaBHeHU tgx =—1 momydaem: x:Tn+27tk, keZ.

OtBer: 7+ 21n, neZ;%+2nk, keZ.

CozeprxaHue KpUTepHst bausl

OO00CHOBAaHHO TIOJTYYICH BEPHBIH OTBET 2

BepHo HaiiieHbl Bce 3HaUEHMS IEPEMEHHON X, NTPU KOTOPBIX PABEH HYJIIO
MEPBBIH COMHOXHTENb JICBOM YacTH MCXOJHOTO ypaBHEHHs. Bo3MOXKHO
oTOOp HaMICHHBIX 3HAYEHWH WIM HE TPOM3BEAEH, WM IIPOM3BEAEH

HEBEPHO
Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, MEPEUMCICHHBIX 0
BBIIIIC

Maxcumanvrolil 6an 2

B npaBunbHOM deThIpEXyronbHol npusme ABCDA B/C\D,, cTOPOHBI OCHOBaHHS

KOTOpPO# paBHEI 7, a G0KOBEIE pEOpa paBHBI 3, HAWANTE Yroll MeXIy NpsMoil AB,
U IIOCKOCTBIO BDD,.

Pemenne.

Ilyetre O — cepenuna otpeska BD. Otpesok 4O  saBuasercd
HEepHEeHIUKYIIPOM, OIMyIIEHHBIM U3 TOUKH A Ha IUIocKocTb BDD,. Yroa Mexmy
npssMoit AB; W mnockocTeio BDD, paBeH yriny AB,O.

D, Ci
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc

72

B npamoyromsHOM  TpeyronbHuke — ABO AO:Tz, AB, =/58.

729
58

(514 - 2/8)

CnenosatenbHo, sin ZAB,O =

7429
58

OtBeT: arcsin

ConepikaHue KpUTepHs Bansr

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2

Crioco0 HaXOXXAEHHS HCKOMOTO yIJia BEPHBIA, HO IOJIYy4eH HEBEpPHBIH 1
OTBET WJIM PEICHUE HE 3aKOHYEHO

Pemienue He ynOBIETBOPSIET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX
BBIILIE

Maxcumanonwiii 6an 2

Pemmte HepaBeHcTBO log | (26 —5x)- log(),x% >1.
49

Pemenme.

Pemenne Oynem BCKaTh TPH YCIOBHUSX:
26—-5x>0,
6—x>0,
6—x#1,

otkyna x € (—oo; 5) U(S; ?j JIyis TAKMX X TOTydaeM:

log | (26—5x) log, (26—-5x) log, (26—5x)

49 1 1 '
log, (6—-x)  2log, (6-x) 10g,(6—x)2
7 7 7
log, (26—5x)
VcX0/IHOE HEPABEHCTBO PUMET BHI: —————— > 1.
log, (6 -x)

S

PaccMoOTpUM HCXOIHOE HEPaBEeHCTBO NpH X € (—o0; 5), Toraa (6—x)2 >1,
OTKy/1a 1ogl(6—x)2 <0, nostomy

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

OTKya xe[z; 5).
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (514 - 3/8)

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,
%)
OTKy/a x €| 5; ? .
Otser: [2; 5); (5; %)
Copeprkanue KpuTepust Bbannbt
OOG0CHOBAHHO MOJTYYICH BEPHBIA OTBET 3

OO6OCHOBAaHHO MOJIy4€H OTBET, OTJIMYAIOITUICS OT BEPHOI'0 KOHCYHBIM
KOJIMYSCTBOM 3HAYCHHIA HepeMeHHOﬁ, IOpU KOTOPBIX OIIPpEACJICHA JICBas 2
4aCTb UCXOJAHOI'O HEPABCHCTBA

Pemenne comepXHUT BepHBI INepexoa OT HCXOJHOTO HEPaBEHCTBA K
panMOHANBHBIM HEpaBEHCTBAM WM BEPHO HAileHbl Bce 3HAYCHUS
HNepeMEHHOH, MNpU KOTOPBIX OMpeAeneHa JieBas 4YacTb HCXOJHOTO
HEpaBEHCTBA

Pemenne e COOTBETCTBYCT HA OAHOMY M3 KPUTCPHUCB, MEPECUNUCICHHBIX
BBINIC

Maxcumanvrviii 6ann 3

Uepes BepiinHy B mpaBuiIbHOTO IiecTuyronbiuka ABCDEF mnpoBeneHa npsimasi,
nepecekatomas auaronans CF B Touke K . M3BecTHO, 4TO 3Ta mpsMasi pa3ouBaeT
HIECTHYTOJABHUK HAa 4YacTH, IUIOMIAAM KOTOPBIX OTHOcsATCA Kak 2:3. Haiinute
otHomenne CK : KF .

Pemenue.
Ilyctb O — 1eHTp HpaBWIIBHOrO miecTuyronbhuka ABCDEF, S — ero

miomaas. Torna

! 1
Saser =Speoe =555 Sapr =Spep = 5.
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATWKA, 11 knacc (514 — 4/8)
A B
F K C
(0]
M
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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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (514 — 5/8)

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
CrnenoBarenpbHo, —— =—.
KF 23
Otger: 10 I ﬂ
7 23
CopeprxaHue KpuTepust basbl
OO00CHOBaHHO NOJIyYeH BEPHBIH OTBET 3

PaccMoTpeHa xoTs OBl 0/1Ha BO3MOYXKHASI FeOMETpHUYecKast KOHQUTypamus,
JUIS KOTOPOH MOTy4eHO MPaBUIbHOE 3HAUYCHNE HCKOMOH BEIIHMIMHEI

2

PaccmotpeHa xoTst Ol 0JJHA BO3MOXHAs TeOMeTpHYecKast KOH(GUrypaius,
JUISL KOTOPOH MOJy4eHO 3HAUYSHUE HCKOMOM BETMYHMHbI, HETPABHIBHOE H3- 1
3a apu(HMETHIECKON OMMUOKH

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IIEPEUUCIEHHBIX
BBIILIE

Marxcumanonwiii 6an 3

HaiinnTe Bce 3HAUEHUS @, IPU KKIOM U3 KOTOPBIX CHCTEMA
(-6 +(b-6) =4
y=ax+1,

xy >0

HUMECT CIUHCTBCHHOC PCIICHUEC.

Pemenne.
[lepoe ypaBHeHue mpu ycioBuu xy >0 3amaéT Ha TUIOCKOCTH JIBE

OKPYXHOCTH pajuyca 2 ¢ 1eHTpamu (6;6) u (—6;—6), a Bropoe — npsimyto [ ¢
YIII0BBIM KOd(QOHUIHEHTOM @ , Ipoxosiyro yepes Touky (0;1) (cm. puc.).
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (514 — 6/8)

IIpsamast [ xacaercst OKpY>KHOCTU C IIEHTPOM B TOUKE (—6;—6) pamuyca 2
TOT/Ia ¥ TOJIBKO TOT'/Ia, KOTAa CUCTEMa
y=ax+1,
(x+6)2 +(y+6)2 =4
UMeeT eIWHCTBEHHOe pemieHHe. I 3Toro HeoOXoAnMo, YTOOBI KBaapaTHOE
ypaBHEHHE

(1)

(x+6) +(ax+1+6) =4
MIMEJIO eMHCTBEHHOE petnenne. [IpuBenéM ypaBHEHHE K BULY
(a® +1)x* +2(7a+6)x+81=0
¥ U3 PABEHCTBA HYJIIO AMCKPUMUHAHTA [0y 4HM:
(7a+6)"=81(a”+1)=0,
otkyna 32a’ —84a+45=0.

15

3
3HaunT, @ = a;=—. Cucrema (1) umeeT pemIeHHS TOIBKO TIPH
> 4 » 5=y

15
<—.
8
AHanorn4yHo, mpsiMasi / KacaeTrcsi OKPYXXHOCTH C IICHTPOM B TOYKE (6; 6)

<a

Nl

paanyca 2 TOT/ia U TOJIBKO TOT/Ia, KOT/Ia CUCTEMA
y=ax+],
2 2
(x—=6)"+(y-6) =4
UMEET eJUHCTBEHHOE pemienue. s 3Toro HeoOXOAUMO, YTOOBI KBaJpPAaTHOE
ypaBHEHHUE

)

(x—6) +(ax+1-6)" =4
HUMEJI0 CAMHCTBCHHOC PEIICHUEC. HpI/IBC,I[éM YpaBHEHUEC K BUAY
(a® +1)x* =2(5a+6)x+57=0

© 2011 ®depepanbHas cnyxba no Hag3opy B cchepe ob6pa3oBaHus 1 Hayku Poccuiickoin ®epepaummn
KonuposaHue He ponyckaeTcs



EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc (514 - 7/8)

1 M3 PaBEHCTBA HYJIIO TUCKPHMHUHAHTA OTYYUM:
(Sa+6)"=57(a” +1)=0,
OTKyJa 324 —60a+21=0.

15++/57 15-+/57
3HauuT, a, = T a, = T Cucrtema (2) umeeT pellieHus TONbKO
15-57 _ _15++/57
Ipu <a< .
16 16
15-457 3 154457 15
Tak xak <—=< <—, B OTBET TMONaAalT TOJbKO
16 4 16 8
15-+/57 15
a=———™mua=—.
16 8
15-/57 15
OtBeT: —M, —.
16 8
ConeprkaHue KpUTEPHS Bamet
OO00CHOBaHHO NOJIy4YeH BEPHbII OTBET 4
C moMompi0 BEPHOTO PACCYKACHHUS IIOJNyYCHBI BEPHBIC 3HAUYCHUS
mapameTpa, HO 3

— WIN B OTBET BKJIFOYCHO TAK)XKE U OJTHO-ABA HEBEPHBIX 3Ha‘IeHI/II71;
— WIN pCHICHUE HEAOCTATOYHO 000CHOBaHO

C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA ITOJYUYCHO XOTsA OBl OIHO BEPHOC 2
3HA4YCHUC TapaMeTpa

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (514 — 8/8)

Pemenue.
a) a, moxket. Hanpumep, cymMma JIFOOBIX TPUAATH YETHIPEX YHce U3 Habopa
7,5, 4,2, ...,2, 1, ..., 1 ue Oombme, yeM 7+5+4+2-20+11=67, u wux
————— N—— —

20 16

cpenHee apu(HMETHIECKOE MEHbIIE 2.

6) Hert, He MoxxeT. Beimuiem Bce 4nciia ciieBa HampaBo B IOPsAKE yOBIBaHUS
U paccCMOTPHUM IepBble 34 uncia, cuuras cieBa. x cymma S mensme 68. Ilycts
KOJIMYECTBO €UHUILI CpeAN HUX paBHO X . Torma

67>28S2x+2(31-x)+4+5+7; x>11,

TO €CTh Cpely BBIOpaHHBIX 34 YHCeN BCerja ecTh OAMHHAIATh eauHul. Kaxkmoe
W3 OCTAaBIIMXCS IIATH YHCEN PaBHO 1, W TMO3TOMYy BO BCEM HabOpe ecTh Kak
MUHUMYM IIECTHAATh €IUHULI.

B) Mcnone3ys miecTHaauaTh equHUI] U 4ucia 4, 5, 7, MOKHO COCTaBUTh BCE
cymMmbI OT 1 10 32.

Ecnu cpeam ocraBmmxcs ABajaTH 4ducen €cTb yucio ot 3 go 34, To ero
MOJKHO JJOOABHTH U MOJYYUTh B CyMMe 35.

Ecnu cpenu ocraBmuxcs ABaalaTH 4MceN HET yuced oT 3 10 34, To Kaxioe
13 HUX WM paBHO |, wiw paBHO 2, win Oonpmie 34. Tak Kak cyMMa 3THX JIBaAlaTh
YyHucel He 00JIbIne 67, TO TOJBKO OJHO M3 YHCEN MOXET ObITh Ooubiie 34. 3HAYHT,
B 3TOM clly4ae KaKk MUHUMYM JeBSATHAIIATh YyhceN paBHbI | win 2. Vcnonb3ys ux
U IEeCTHAAIATh SAWHHUIL, BCET/Ia MOXKHO MOJYyYHUTh CYMMY, paBHYIO 35.
OrtgeT: a) n1a, 0) HeT.

3ajaua cBe/ieHa K UCCIIE/I0BAHHUIO!
— WJIM B3aIMHOT'O PACIIOIOKEHUS OKPY>KHOCTEH M TIPSIMOH; 1
— WM KB3IPaTHBIX YPaBHEHHH C TapaMeTpoM

CopepxaHue KpuTepus banet

(OO60CHOBAaHHO MOJYYECH BEPHBIN OTBET 4

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NMEPECUUCICHHBIX
BBINIC

Maxcumanvuviii 6ain 4

Habop cocTouT W3 TpUIUATH NCBATH HATYpalbHBIX YHCEIN, CPEAU KOTOPHIX €CTh
gucna 4, 5 u 7. CpepHee apupMeTHIECKOE JTIOOBIX TPHALATH YETHIPEX YHCEIT 3TOrO
Habopa MeHbIIIE 2.

a) MoJXeT JIi TaKkoi Habop coJepKaTh POBHO IIECTHAMIATH SAMHHUIL?

0) Moxert i Takoi Habop CoZep kaTh MEHEE IECTHAIIATH CIUHIII?

B) Jlokaxkute, 4TO B JIIOOOM TaKOM Habope ecTh HECKOIBKO YHCEN, CyMMa KOTOPBIX
paBHa 35.

© 2011 depepanbHas cnyxba no Haasopy B cdepe obpa3oBaHus 1 Haykm Poccuiickon Penepaunm
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Peienue B 11e10M BepHOE, COAECPIKUT:

— WJIM BEPHBIH IpUMep JUIA 11. a) 1 000CHOBAHHOE BBIIIOIHEHHUE II. B);
— WJIM BEPHBIN TpuMep UIA 1. a), 000CHOBAHHOE BBITIOJIHEHUE 1I. 0), a X0 3
JI0Ka3aTeIbCTBA II. B) B I[EJIOM BEPHBIN, HO COAEPXKUT JIETKO YCTPaHUMBIE
HETOYHOCTH

Pewmenue coneput:
— WJIM BEPHBIH MpUMep JUIA 11. a) 1 000CHOBAaHHOE BHITIOJTHEHHE 1. 0);

— uau 0OOCHOBAHHOE BBHINOJHEHHUE II. B) (IPH HE BBINONHEHHBIX II. @) U 2
1. 0)
Pemenne conepxut:
— WJIK BEpHBIH MpUMEp IS 11. a); 1
— 11 000CHOBaHHOE BBITIIOJIHEHHE II. 0)
Pemenne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, MEPEUMCIECHHBIX 0
BBIIIC

Maxcumanvrotii 6ann 4
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (515 -1/8)

Kputepuu oueHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
Pemute ypaBHeHue (tg2 x—tgx)-\J8cosx =0.

Pemenne.
JleBast yacTh ypaBHEHHUSI UMEET CMBICI IIpH cOSX > 0.

[Tonyuaem ypaBHEeHHE tg2 x—tgx=0,orkyna tgx =0 wm tgx=1.
YuureiBas, 4to cosx >0, u3 ypaBHenus tgx =0 nonyyaem: x =2nn, ne€Z;a

n3 ypaBHeHHA tgx =1 momydaem: x = % +2nk, keZ.

OtBeT: 27tn, ne€Z; % +2nk, kel.

CozeprxaHue KpUTepHst bausl

OO00CHOBAaHHO TIOJTYYICH BEPHBIH OTBET 2

BepHo HaiiieHbl Bce 3HaUEHMS IEPEMEHHON X, NTPU KOTOPBIX PABEH HYJIIO
MEPBBIH COMHOXHTENb JICBOM YacTH MCXOJHOTO ypaBHEHHs. Bo3MOXKHO
oTOOp HaMICHHBIX 3HAYEHWH WIM HE TPOM3BEAEH, WM IIPOM3BEAEH

HEBEPHO
Pemienne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, MEPEUMCICHHBIX 0
BBIIIIC

Maxcumanvrolil 6an 2

B npaBunbHOM deThIpEXyronbHol npusme ABCDA B/C\D,, cTOPOHBI OCHOBaHHS

KOTOpPO# paBHEI 7, a G0KOBEIE pEOpa paBHBI 3, HAWANTE Yroll MeXIy NpsMoil AB,
U IIOCKOCTBIO BDD,.

Pemenne.

Ilyetre O — cepenuna otpeska BD. Otpesok 4O  saBuasercd
HEepHEeHIUKYIIPOM, OIMyIIEHHBIM U3 TOUKH A Ha IUIocKocTb BDD,. Yroa Mexmy
npssMoit AB; W mnockocTeio BDD, paBeH yriny AB,O.

D, Ci
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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r. MATEMATWKA, 11 knacc

72

B npamoyromsHOM  TpeyronbHuke — ABO AO:Tz, AB, =/58.

729
58

(515 -2/8)

CnenosatenbHo, sin ZAB,O =

7429
58

OtBeT: arcsin

ConepikaHue KpUTepHs Bansr

OOG0CHOBAHHO MOJTYYEH BEPHBII OTBET 2

Crioco0 HaXOXXAEHHS HCKOMOTO yIJia BEPHBIA, HO IOJIYy4eH HEBEpPHBIH 1
OTBET WJIM PEICHUE HE 3aKOHYEHO

Pemienue He ynOBIETBOPSIET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIIEHHBIX
BBIILIE

Maxcumanonwiii 6an 2

Pemmte HepaBeHncTBO log | (22 —3x)-logg_, % >1.
36

Pemrenue.

Penrenune OyeM HCKATh TIPU YCIOBHUSIX:
22-3x>0,
8—x>0,
8—x#1,

22
OTKyJa X € (—oo; 7) u(7; ?j J1s Takux x momydaem:

log, (22-3x) log,(22-3x) log,(22-3x)

36 _ 6 _ 6 )
log, (8—x)  2log,(8-x) logl(S—x)z
6 6 s
log, (22-3x)
HcxonHoe HepaBEHCTBO MIPUMET BUL: 6—2 >1.
log, (8-x)

6
PaccMOTPHM HCXOZIHOE HEpaBEHCTBO NpH x € (—oo; 7), Toraa (8—x)2 >1,
otkyna log, (8—x)2 <0, moatomy
6
log, (22-3x)<log, (8—x)2; 22 -3x>64-16x+x%; (x—6)(x—7)<0;
6 6
6<x<7,
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (515 -3/8)

orkyna x€[6; 7).
22 2
PaccMOTpUM HCXOJIHOE HEpaBEHCTBO HpH x €| 7; = ) Toraa (8-x) <1,

otkyna log, (8 —x)2 >0, mosTomy
6

log, (22—3x)>log, (8—x)2; 22-3x<64-16x+x%; (x—6)(x=7)20;
6 6

x<6, x=>7,
)
oTKyna x €| 7; ? .
Otser: [6; 7); (7; 23—2j
Copeprxanue KpUTepHst Bassr
O00CHOBAaHHO IOJTYYCH BEPHBIH OTBET 3

OOOCHOBaHHO MNOJIy4eH OTBET, OTIIMYAIOLIMHCS OT BEPHOTO KOHEYHBIM
KOJIMYECTBOM 3HAYEHUI IIEPEMEHHOM, IIPH KOTOPBIX ONpENENICHA JeBas 2
4acTh UCXOJHOIO HEPABEHCTBA

Pemenne CONCPKUT BepHBIfI nmepexoq OT HCXOAHOTO HEPABECHCTBA K
panroHAJIBHBIM HEPABECHCTBAM WJIKX BEPHO HaI\/‘II[eHBI BCC 3HAYCHMUA

. 1
MepeMeHHON, TpPH KOTOPHIX OIpeNeNeHa JieBas 4YacTh HCXOJHOTO
HEPaBEHCTBA
Pemenre He COOTBETCTBYET HH OTHOMY M3 KPUTCPHEB, MEPEUNCICHHBIX 0

BBIIIC

Maxcumanonwiii 6an 3

Uepes BepunHy A mpaBUIBHOTO mectuyronsHuka ABCDEF mpoBeneHa mpsiMasi,
nepecekatomias npsmyto CF B Touke K . M3BecTHO, 4TO 3Ta mpsiMasi pa3OuBaeT
LIECTHYTOJbHUK HA 4YacCTH, IUIOMIAAM KOTOPBIX OTHOCsATCA Kak 1:8. Haiimute
orHomenue CK : KF .

Pemenue.
IIycte O — ueHTtp mpaBuibHOTO mectuyroiasHuka ABCDEF, § — ero

miomajab, L — touka nepecedenus guaronaneii AE w CF . [Tnomanyu yactei, Ha

KoTopsle npsiMasi AK pa30uBaeT MIECTHYTOIbHUK, PABHEI éS u gS .
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATWKA, 11 knacc (515 —4/8)
A B
okl 0 C
M
E D
Puc. 1
IIpennonoxum, 4to Toyka F — BepIIMHA MEHBLIEW MO IUIOMAIX YacTH

mectuyroiabHuka (puc. 1). Torga Touka K nexuT Mexay Toukamu F u L, Tak
Kak

1 1
Sypgrp=—8>=S,
AEF =g 9

3Ha4MT, npsimass AK mepecekaer ctopoHy EF B HekoTopoit Touke M . Ilpu sTom
wiomaau TpeyroibHukoB AMF u AME otHocsarcs kak 2:1, 3Ha4yuT, Touka M
nenutr EF B otHOwmeHnuu 2:1.

Tpeyronsaukn KAO u KMF 1ogo0HBI ¢ KO3 (GUIHEHTOM %, [I03TOMY

KO :%KF. O6o3uaunm KF =2a. Torma

KO =3a; OC=0F =5a; CK =0C + 0K =8a.

CraenoBarenspHo, C—K =4.
KF

Puc. 2
Ilycte Temepp Touka F— BepmmHa OoyblIed TO IUIOMIAAM YacTH
mectuyroiabHuka (puc. 2). Torga Touka K J€XUT HAa MPOJODKEHUH JUATOHAIH

CF 3atouky C, Tak KaKk

1 1
Spc==85>=5,
4BC =g 9
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (515 - 5/8)

3HauuT, npsimast AK mepecekaer cropoHy BC B HexoTopoil Touke N . Ilpu sTom
wiomaan TpeyrodbHukoB ANB u ANC otHocsitcs Kak 2:1, 3Ha4yuT, Touka N
nemut BC B orHomenun 2:1.

Tpeyromeaukn KCN u ABN momoOHBI ¢ K03((UIHEHTOM % (CK [l AB).
O6o03Haunm CK =b. Torna
AB =2CK =2b; CF =2AB=4b; KF =CK + CF =5b.
1

CK
CrnenoBarenpbHo, —— = —.
KF 5

OrtBeT: 4 wm %

CozepxaHue KpUTepust bajusl

OOG0CHOBAaHHO MOJTYYEH BEPHBII OTBET 3

PaCCMOTPEHa XO0TsI OBl OIHa BO3MOYKHass r€OMETpHUICCKast KOH(bI/Il"ypaI_II/Iﬂ,
JUIA KOTOpOﬁ TTOJTYYCHO IMPABUJIBHOC 3HAYCHUC HCKOMOM BEITMUHHBI

PaccmotpeHa xoTst Obl 0JJHa BO3MOXHasi reoMeTpHYecKast KoH(uUrypamus,
JUISL KOTOPOH MOJy4eHO 3HAUCHUE NCKOMOW BEITMUYMHBI, HENTPABHIIBHOE H3- 1
3a apudMeTHUECKOM OINOKH

PenieHue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, IEPEUUCIICHHBIX
BBIILIE

Maxcumanvrviii 6ain 3

HaiinuTe Bce 3HaUeHUs @, IpU KaKIOM U3 KOTOPBIX CHCTEMa
(1 =6) +(r1-6)"=4.
y=ax+1,
xy >0

HUMECT CAMHCTBCHHOE PCIICHUEC.

Pemenne.
IlepBoe ypaBHeHHe Tmpu YCIoBUM Xy >0 3agaéT Ha IUIOCKOCTH JIBE

OKPYXKHOCTH pajmyca 2 ¢ nentpamu (6;6) n (—6;—6), a Bropoe — npsimyto [ ¢

YTJIOBBIM KO PHUIIMEHTOM @ , IPOXOIAIIYIO Yepe3 TOUKY (O; l) (cwm. puc.).
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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (515 - 6/8)

IIpsamast [ xacaercst OKpY>KHOCTU C IIEHTPOM B TOUKE (—6;—6) pamuyca 2
TOT/Ia ¥ TOJIBKO TOT'/Ia, KOTAa CUCTEMa
y=ax+1,
(x+6)2 +(y+6)2 =4
UMeeT eIWHCTBEHHOe pemieHHe. I 3Toro HeoOXoAnMo, YTOOBI KBaapaTHOE
ypaBHEHHE

(1)

(x+6) +(ax+1+6) =4
MIMEJIO eMHCTBEHHOE petnenne. [IpuBenéM ypaBHEHHE K BULY
(a® +1)x* +2(7a+6)x+81=0
¥ U3 PABEHCTBA HYJIIO AMCKPUMUHAHTA [0y 4HM:
(7a+6)"=81(a”+1)=0,
otkyna 32a’ —84a+45=0.

15

3
3HaunT, @ = a;=—. Cucrema (1) umeeT pemIeHHS TOIBKO TIPH
> 4 » 5=y

3 15
—<a<—.
4 8
AHanorn4yHo, mpsiMasi / KacaeTrcsi OKPYXXHOCTH C IICHTPOM B TOYKE (6; 6)
paanyca 2 Toraa ¥ TOJIbKO TOrAa, KOrja CUCTeMa

y=ax+],
(x—6)2+(y—6)2=4

UMeeT eIUHCTBEHHOe pemieHue. {1 3Toro HeoOXoAMMoO, 4YTOOBI KBaapaTHOE
ypaBHEHHE

)

(x—6) +(ax+1-6)" =4
HUMEJI0 CAMHCTBCHHOC PEIICHUEC. HpI/IBC,I[éM YpaBHEHUEC K BUAY
(a® +1)x* =2(5a+6)x+57=0
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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (515 -17/8)

1 M3 PaBEHCTBA HYJIIO TUCKPHMHUHAHTA OTYYUM:
(Sa+6)"=57(a” +1)=0,
OTKyJa 324 —60a+21=0.

15++/57 15-+/57
3HauuT, a, = T a, = T Cucrtema (2) umeeT pellieHus TONbKO
15-57 _ _15++/57
Ipu <a< .
16 16
15-457 3 154457 15
Tak xak <—=< <—, B OTBET TMONaAalT TOJbKO
16 4 16 8
15-+/57 15
a=———™mua=—.
16 8
15-/57 15
OtBeT: —M, —.
16 8
ConeprkaHue KpUTEPHS Bamet
OO00CHOBaHHO NOJIy4YeH BEPHbII OTBET 4
C moMompi0 BEPHOTO PACCYKACHHUS IIOJNyYCHBI BEPHBIC 3HAUYCHUS
mapameTpa, HO 3

— WIN B OTBET BKJIFOYCHO TAK)XKE U OJTHO-ABA HEBEPHBIX 3Ha‘IeHI/II71;
— WIN pCHICHUE HEAOCTATOYHO 000CHOBaHO

C MOMOIIBKO BCPHOI'0 PACCYXIACHHUA ITOJYUYCHO XOTsA OBl OIHO BEPHOC 2
3HA4YCHUC TapaMeTpa

EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (515 - 8/8)

Pewenue.

a) la, moxxet. Hanmpumep, cymma 1r000ro TpUAIATH OJHOTO YHCIa U3 Habopa
6,4,3,2 ....,2,1,...,1 ©He Oonbme, yemM 6+4+3+2-20+8=61, u wux

NN
20 16

cpenHee apu(HMETHIECKOE MEHbIIE 2.

6) Hert, He MoxeT. Beimumem Bce 4nciia ciieBa HampaBo B IOPsAKE yOBIBaHHUS
u paccmotpuMm 31 umceno, cumras ciuesa. Mx cymma S wMesbmre 62. Ilycts
KOJIMUECTBO €AMHUII CpeIU HUX paBHO X. Toraga

61285>2x+2(28-x)+3+4+6; x=8,

TO ecThb cpeau BblOpaHHOro 31 ymcna Bcerjga ecTb BoceMb enuHMI. Kaxnoe u3
OCTaBIIMXCS BOCBMH YHCENl PaBHO 1, M NOITOMy BO BCEM Habope ecTh Kak
MHHHUMYM IIECTHALATh €AWHHUII.

B) Mcnone3ys mecTHaauaTey equHUI] U 4ucia 3, 4, 6, MOXKHO COCTaBUTh BCE
cymmbl OT 1 10 29.

Ecnu cpeam ocraBmIMXCsSl IBailaTH 4UCENl €CTh 4ucio oT 3 mo 31, To ero
MOXXHO JOOABUTP U MOIYIHUTH B CymMMe 32.

Ecnu cpenu ocraBmuxcs ABaalaTH 4Mcen HET uucen oT 3 1o 31, To kaxnoe
13 HUX WM paBHO |, wiw paBHO 2, win Oonpmie 31. Tak Kak cyMMa 3THX JBajANaTh
Yyucel He 00JbIe 61, TO TOJBKO OJHO M3 YHCEN MOXKET ObITh Ooubiie 31. 3HAYHT,
B 3TOM Clly4ae Kak MUHHMYM JEeBSTHAIIATh YHceN paBHBI | wim 2. Mcmons3ys ux
U IEeCTHAAIATh SAWHHUIL, BCET/Ia MOXKHO MOJIYYHUTh CYMMY, PaBHYIO 32.
Ortger: a) n1a, 0) HeT.

3ajaua cBe/ieHa K UCCIIE/I0BAHHUIO!
— WJIM B3aIMHOT'O PACIIOIOKEHUS OKPY>KHOCTEH M TIPSIMOH; 1
— WM KB3IPaTHBIX YPaBHEHHH C TapaMeTpoM

CopepxaHue KpuTepus banet

(OO60CHOBAaHHO MOJYYECH BEPHBIN OTBET 4

Pemenne e COOTBETCTBYCT HAU OAHOMY M3 KPUTCPHUCB, NMEPECUUCICHHBIX
BBINIC

Maxcumanvuviii 6ain 4

Habop cocTouT W3 TpUIUATH NCBATH HATYpalbHBIX YHCEI, CPEAU KOTOPHIX €CTh
gucna 3, 4 u 6. CpenHee apuMeTHIecKoe JI000ro TPUALATH OJHOTO YUCIIa TOTO
Habopa MeHbIIIE 2.

a) MoJKeT JIi TaKko# Habop coJepKaTh POBHO IIECTHAMIATH SAMHHUIL?

0) Moxert i Takoi Habop cofep kaTh MEHEE IIECTHAIIATH CIUHIIL?

B) Jlokaxkute, 4TO B JIIOOOM TakoM Habope ecTh HECKOIBKO YHCEN, CyMMa KOTOPBIX
paBHa 32.
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Peienue B 11e10M BepHOE, COAECPIKUT:

— WJIM BEPHBIH IpUMep JUIA 11. a) 1 000CHOBAHHOE BBIIIOIHEHHUE II. B);
— WJIM BEPHBIN TpuMep UIA 1. a), 000CHOBAHHOE BBITIOJIHEHUE 1I. 0), a X0 3
JI0Ka3aTeIbCTBA II. B) B I[EJIOM BEPHBIN, HO COAEPXKUT JIETKO YCTPaHUMBIE
HETOYHOCTH

Pewmenue coneput:
— WJIM BEPHBIH MpUMep JUIA 11. a) 1 000CHOBAaHHOE BHITIOJTHEHHE 1. 0);

— uau 0OOCHOBAHHOE BBHINOJHEHHUE II. B) (IPH HE BBINONHEHHBIX II. @) U 2
1. 0)
Pemenne conepxut:
— WJIK BEpHBIH MpUMEp IS 11. a); 1
— 11 000CHOBaHHOE BBITIIOJIHEHHE II. 0)
Pemenne He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, MEPEUMCIECHHBIX 0
BBIIIC

Maxcumanvrotii 6ann 4
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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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MATEMATUKA, 11 knacc (516 — 2/8)

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

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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EAvHbIN rocyaapcTBeHHbIN 3k3ameH, 2011 r.

A B

MATEMATWIKA, 11 knacc (516 — 4/8)

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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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (516 — 5/8)

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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EQuHbIN rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (516 — 6/8)

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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EnuHbIn rocynapcTBeHHbIN 3k3ameH, 2011 . MATEMATUKA, 11 knacc (516 — 7/8)

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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IHamsaTka 1u1s IKkcnepTa, nposepsiromero pemenus 3aganuii C1-C6 o
MaTeMaTHKe

DKcHepT, MPOBEpSAIIUNA padoTy, pacmojiaraeT KPUTEPUSMU OIICHWBAHUS PEIICHUN
3amannil C1-C6, BKITFOYAIOIIIMHU:

1) dopmynHupoBKY 3a7aHus C pa3BEPHYTHIM OTBETOM;

2) OHO U3 BO3MOXKHBIX PEIICHUN 3a/1aHMS;

3) conepkaHue KpUTepusl.

Crnenyer HOMHUTb, 4TO, IPOBEPSAs PELICHUS 3aJJaHUN C pa3BEPHYTHIM OTBETOM, SKCHEPT
OLICHMBAET MAaTEMATUYECKYI0 IPAMOTHOCTb IMPEACTABIEHHOTO pPELIEHUs. DKCHEPT HE JOJKEH
HPEbABIATh 0OCOOBIX TPeOOBAHUH K (JOPME 3aMIUCH U K CTETIEHHU MOAPOOHOCTH PEIeHHs], HO B TO
XK€ BpeMsl JIOJDKEH CIIEJUTh 32 NPaBUIBHOCTBIO M OOOCHOBAaHHOCTHIO MAaTEMaTHYECKUX
YTBEPKJICHHUH, UCTIOJIb3YEMBIX IK3aMEHYEMBIM.

MaxkcuManbHbIA 0aJuT 3a 3a1aHu:

C1 -2 6anna,
C2 -2 6anna,
C3 — 3 Ganna.
C4 - 3 Ganna,
C5 — 4 6anna,
C6 — 4 6anna.

Ecnu 5k3aMeHyeMBbIN HE IPUCTYIIAN K 3a/1a4€, TO B IPOTOKOJI CTABUTCA «X».

Ecin xe sk3aMeHyeMblii NPUCTYNHWJI K BBIIOJHEHUIO 3aJaHusl (aXe €clid TOJbKO
nepenucang ycloBUE WIM Hamucajl HOMEp 3a/aHusi), TO PELIeHHEe JOJDKHO ObITh OLICHEHO B
COOTBETCTBUU C KPUTEPHUAMHU IIPOBEPKU COOTBETCTBYIOIETO 3aJaHU.

B pacneuarannbie n300pakeHust paboOT IKCIEPT UMEET MPABO BHOCUTH JTIOOBIE TIOMETKH,
nomoraromnue 0ObeKTUBHOM OlEHKE pelIeHHs 3aaHus (3TH JUCTHI OOJbIIIE HE CKAHUPYIOTCS, a
nojsiexat yauuroxenuio B PLION).

[To xakmo¥ U3 MIECTH 3a7a4 HKCIEPT 005A3aTENbHO 3aHOCHUT B MIPOTOKOJI OJTHY U3 METOK: «X»,
«O», «1», «2», «3», «4» B COOTBETCTBUHU C 0OPA3IIOM HAITUCAHHS METOK.

Pe3ynbraThl OLIEHUBAHUS 3aHOCATCS B IPOTOKOJ MIPOBEPKH CIIETYIOIINUM 00pa3oMm:
— 6amutel mo C1 nmepeHocaTcst B KOJOHKY 1 poToKona;
— Oasutel o C2 mepeHoCsTCS B KOJIOHKY 2 MTPOTOKOJIa;
— 6asutel o C3 mepeHoCsTCS B KOJIOHKY 3 TPOTOKOJIa;
— 6autbl o C4 nepeHocsTcs B KOJIOHKY 4 IPOTOKOJIa,
— 6asutel o C5 nepeHocsTCs B KOJOHKY S IpOTOKOJIa,
— Gasutel o C6 mepeHoCsTCs B KOJIOHKY 6 TPOTOKOIa.
OcraBimecs KOJOHKHU MPOTOKOJIA HE 3aMOJTHIIOTCS.



	мат_11кл_экзамен_11 июля 2011_вар 501, 505, 509, 513
	доп 501 11 июля
	доп 505
	доп 509
	доп 513

	math-otv-C-501
	math-otv-C-502
	math-otv-C-503
	math-otv-C-504
	math-otv-C-505
	math-otv-C-506
	math-otv-C-507
	math-otv-C-508
	math-otv-C-509
	math-otv-C-510
	math-otv-C-511
	math-otv-C-512
	math-otv-C-513
	math-otv-C-514
	math-otv-C-515
	math-otv-C-516
	Памятка_для_эксперта


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




