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HNHcTpyKuus o BbIIOJIHEHHIO pa00ThI

Ha BeImonHeHWe SK3aMEHAIIMOHHOW pabOTHI MO0 MaTeMaTuke AaeTcs 4 daca
(240 mun.). PaGoTa cocTouT U3 ABYX Yacteil u comepkut 20 3a1aHuii.

Yacts 1 comepxut 14 3amanuii ¢ kpatkum otBeToM (B1-B14) 6a3oBoro ypoHst
10 MaTepuaty Kypca MaTeMaTHKU. 3aaHusl YacTh | CUMTArOTCS BHIOJHEHHBIMH, €CIIH
SK3aMEHYEMBIN Jall BEPHBIM OTBET B BUJIE 1LI€JIOTO YMCIIa UM KOHEUHOU JNeCATUYHOU
JpooH.

Yacte 2 comepxut 6 Gonee crnoxHbix 3amanuii (C1-C6) mo marepuany Kypca
MareMaTuky. IIpy ux BBINOIHEHNH HaJ0 3alMcaTh IOJTHOE PEILeHHE U OTBET.

CoBeryeM 11 5KOHOMHUH BPEMEHH TPOIYCKaTh 3aJjaHre, KOTOPOe He yaaeTcs
BBITIOJIHUTE Cpa3zy, W MEPEeXOouTh K ciemyromeMy. K BBINOTHEHHIO IPOITYIIEHHBIX
3a/laHUH MO>KHO BEPHYTBCS, €CIIN Y BaC OCTAHETCS BPEMSL.

Kenaem ycnexa!
Bapuanm 1
Yacts 1

Omeemom Ha 3a0anus Bl — B14 aensemca uyenoe uucio unu KOHeuHas
decamuynan opoos. Omeem ciedyem 3anucamv 6 O61anKk omeemos Nl cnpaea
OM HOMEPA 6bINOJIHAEMO20 3A0AHUA, HAYUHAA C nepeoll Kiemouku. Kaxcoyrwo
uugpy, 3HaK MUHYC U OeCAMUYUHYIO 3ANAMYI0 RULLUME 8 OMOEIbHOIL KlemoYKe 8
coomeemcmeuu ¢ npueeoeHHvIMuU 6 onanke oopasyamu. Eounuuysl uzmepenuii
nucamp He HYHCHO.

B1. Takcucr 3a mecsiny ipoexan 7000 km. Ctoumocts 1 nutpa GeHsuna 22,5
pyOneii. Cpennuii pacxon 6ensura Ha 100 kM cocraBuser 10 1. Ckonbpko pyOei
MOTPATHJI TAKCHCT Ha OE€H3WH 3a 3TOT MECSIL?

B2. Ha pucynke »XUpHBIMH TOYKAMH MOKA3aHO CYyTOYHOE KOJIHUYECTBO
0caJKoB, BhIMaaaBmux B Kazanu ¢ 3 mo 15 ¢espans 1909 rona. Ilo ropusonTanmm
YKa3bIBAIOTCS YHICIIa MECSIIA, TI0 BEPTHUKATH — KOJMYIECTBO OCAIKOB, BBHIMABIINX B
COOTBETCTBYIOIIUN NIeHb, B MUJUIUMETpax. (s HATISAHOCTU >KUPHBIE TOYKU HA
PUCYHKE COeAMHEHHI TnHuel. OnpenennTe Mo pucyHKy, CKOJIBKO JHEH U3 TaHHOTO
TIepro/Ia BEIIAIAJI0 OT 3 10 7 MUJUTUMETPOB OCAIKOB.

B3. Haiimute miomaap Tpamnemnuy, u300pakeHHOM Ha KJIeT4aToi Oymare ¢
pa3mepom kinetku 1 cMm 1 cm (cM. puc.). OTBET JaiiTe B KBapaTHBIX CAHTUMETPaX.

B4. llns Toro, 4roOBI CBsI3aTh CBHUTEp, X03fAlKke HykHO 600 rpamMmoB
IIEPCTH CHHETO I[BeTa. MOXKHO KYIHTh CUHIOIO MPsbKY 10 ieHe 80 pyOueii 3a 100 T,
a MOXHO KyNHTh HEOKpaIIeHHY0 Mpsiky 1o 1ere 70 py6mneit 3a 100 r 1 okpacuts
ee. OquH makeTnK Kpacku ctout 40 pyOieit u paccuntaH Ha okpacky 300 T mpsoKu.
Kakoli BapuaHT MOKyInkH feineBie? B oTBeT Hamuiute, CKOJIbKO pyOiied Oyzaer
CTOWTH 3Ta TOKYIIKA.

B5. Peumre ypasuenue log ,,49=2. Ecin ypaBHeHue umeer Gonee

OOHOI'0 KOpHs, B OTBCTC YKaXKXUTEC MCHBIITUM U3 HHUX.
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B6. Pagnyc okpy»XHOCTH, BIIMCAaHHOW B MPaBUJIBHBINA TPEYTONbHUK, paBEeH
6. HalimuTe BBICOTY 3TOTrO TPEYrOJIbHUKA.

5

A B

x(—18—x)

B7. Haiinute p(x)+ p(—18 — x) , €CIn p(x) = opu x #—9.

B8. Ilpsimast y =7x—5 mnapamienbHa KacaTelnbHON K rpaduky GyHKIHN

y =x +6x —8 . Haiiute abCIICCY TOUKH KACAHHSL.

B9. Haiinure yrom ABD; mpsaMoyroipHOTO — mapajuielienumeaa
ABCDAB,CD,, y xotoporo, AB=17, AD=8, AA;=15. OtBer naiiTe B rpagycax.

B10. Konkypc ucnonmuuteneil mposoautcs B 5 nHeil. Beero 3assieno 80
BBICTYILJIEHU — T10 OJTHOMY OT Ka)XJIOW CTpaHbl. B mepBrwIil eHb 8§ BBICTYIUICHUIH,
OCTaJIbHBIE PACHpEeNIeHbl IMOPOBHY MEXIy OCTaBIIMMHUCS HOHAMHU. llopsmok
BBICTYIUIGHUH  omnpexpessiercsi  skepeObEBkod. KakoBa  BeposiTHOCTB,  4TO
BBICTYIUIEHHUE IIpeacTaBuTesst Poccuu cocToutcst B TpeTUi I€Hb KOHKypca?

B11. Haiigute BBICOTY NpaBMIBHON TPEyrolbHON MUPaMUIBI, CTOPOHBI

OCHOBaHHsI KOTOPOI1 paBHBI 2, a 00beM paBeH +/3 .

B12. Beicota Hax 3emieil MOAOpOIIEHHOTO BBEPX MsUa MEHSETCS IO
3aKOHY h(t)=1+l2t—5t2 , Tne h — BbIcOTa B MeTpax, { — BpeMsl B CEKyHIaX,

mporeainiee ¢ MoMeHTa Opocka. CKONBKO CEKyHI M4 OyJeT HaXOIWUThCS Ha
BBICOTE HE MEHEE 5 METPOB?

B13. B cpexy akuuum KOMIAHMM IIOJIOPOXKAIM HAa HEKOTOPOE YHCIIO
MPOIEHTOB, a B YETBEPr IOJEIICBENIM HAa TO JK€ CcaMO€ YHCIO NpOIEHTOB. B
pe3ynbTaTe OHH CTalH CTOUTHh Ha 64% [erieBie, 4YeM NPU OTKPBITHH TOPTOB B
cpeny. Ha cKOIBKO MPOILIEHTOB MOIOPOXKAIH AKITHH KOMIIAHUH B Cpey?

B14. Haiiaute Haubosnbliee 3HaYeHUE QYHKIUH ) = (x - 6)67_)C Ha OTpe3Ke

[2:15].
Yactp 2

/lna 3anucu pewenuii u omeemoé na 3aoanuns Cl — C6 ucnonvsyitme
onank omeemog Ne 2. 3anuwmume cHayana Homep GbINOJIHAEMO20 3A0AHUA, A
3amem nojiHoe 000CHOBAHHOE PelleHue U OmEem.

C1. Pemire ypaBHeH#HE: (tgzx + tgx)- A—=T7cosx =0.

C2. B npaBunbsHON uyeTslpexyronbHoil npusme ABCDA;B;C;D; cTOpoHbI
OCHOBaHWS KOTOpOH paBHEI 4, a O0KOBOe pebpo 8, HAWIUTE YyTroJ MEXITY MPSIMOI
AB, u mnockoctsio BDD;.

1
C3. Pewnre HepaBeHCTBO lOg | (26 — 5x)~ log, —=1.
n 7
C4. UYepes BepmmHy B mpaBuneHoro mectuyronsHuka ABCDEF
MpoBeNicHa TpsiMast, epecekaromtas auaroHanb CF B Touke K. M3BecTHO, 9TO 3Ta
npsiMast pa3OMBaeT MIECTUYTOJBHUK Ha YacTH, TUIOIMIAIN KOTOPBIX OTHOCSTCH, Kak
2:3. Haiigute otnomenne CK:KF.

C5. Haiinure Bce 3HaYEHUS g, IPU KAKIOM U3 KOTOPBIX CHCTEMa

(d=5) +(si-5) =9

y=ax+1 AMeeT eAMHCTBEHHOE PEIICHHE.

xy>0

C6. HabGop cocTroWT W3 TPUALIATH JIEBATU HATYpPalIbHBIX YHCEI, CPEIU
KOTOPBIX ecTh uncia 3, 4 u 6. Cpennee apudmMernieckoe Jr000ro TPHUALATH OJJHOTO
YHCIIa 3TOTO Habopa MEHBIIIE IBYX.

A) Moxert 1 Takoit Habop comep>kaTh POBHO MIESCTHAANATH STUHUIL?

B) MoxeT nu Takoi Habop cojiepKaTh MEHBIIIE IIECTHAAIATH SIUHUIL?

B) [lokaxwure, uro B mOOOM Ha0bOpe €CTh HECKOJBKO YHCEN, CyMMa
KOTOPBIX paBHa 32.



MHCTpyKIUS M0 BHINOJIHEHUIO Pad0ThI

Ha BpImonHeHne 3K3aMEHAIlOHHOW pabOTHI MO MaTeMaTHKe daerca 4 uaca
(240 mun.). PaboTa cocrouT U3 AByX 4acteit u conepkut 20 3a1aHuil.

Yacts 1 comepxurt 14 3amannii ¢ kpatkuM otBeroM (B1-B14) 6a30B0ro ypoBHs
M0 MaTepuaity Kypca MaTeMaTHUKH. 3afaHus 4YacTd | CUMTArOTCS BBITIOJHEHHBIMH, €CIH
SK3aMEHYEMBIN Jall BEPHBIM OTBET B BUJE LIEJIOr0 YKCIa UM KOHEUHOW NEeCATUYHOU
JpooH.

Yactp 2 comepxkur 6 Gonee cioxkubix 3amannii (C1-C6) mo marepuainy Kypca
MaTeMaTuku. [Ipy uX BBITIOHEHUH HAMO 3aITUCATh MTOJTHOE PEIICHUE U OTBET.

CoBeTyeM Ui SKOHOMUHM BPEMEHU MPOIYCKaTh 3aaHre, KOTOpOe HE YAaeTcs
BBITIOJIHUTL Cpa3y, W TEPeXOIuTh K ciemyromeMy. K BBIIONHEHHIO MpOITYIIEHHBIX
3a/IaHNi MO>KHO BEPHYTHCSI, €CJIH Y BaC OCTAHETCS BPEMSL.

Kemaem ycnexa!
Bapuanm 2
Yacrs 1

Omeemom na 3aoanus Bl — B4 aensemca yenoe wucio unu KonHeynas
decamuynas opoodv. Omeem credyem 3anucamo ¢ O1anK omeemos Nel cnpaea
Om HOMEPA GbINOTHAEMO20 3A0AHUA, HAYUHAA ¢ nepeoil Kiemouku. Kaycoyro
uugpy, 3HAK MUHYC U OECAMUYHYIO 3ANAMYIO RULMUME 8 OMOENbHOI KemoUKe 8
coomeemcmeuu ¢ npusedeHHviMu 6 onanke oopazuamu. Eounuuyst uzmepenuii
nuUCams He HYIHCHO.

B1. Takcucr 3a mecsi npoexan 8000 km. Croumocts 1 nutpa 6en3una 22,5
pyOneii. Cpenamii pacxon OenzuHa Ha 100 kM coctaBmser 7 1. Ckombko pyOrei
MOTPATHII TAKCUCT Ha OSH3MH 3a 3TOT Mecsl?

B2. Ha pucyHke >XUPHBIMH TOYKaMH II0Ka3aHO CYTOYHOE KOJHMYECTBO
0CaJIKOB, BBIMamaBmuX Skytcke ¢ 18 mo 29 oxTsi0ps 1986 roma. Ilo ropuzonTamn
YKa3bIBAIOTCS YUCIIA MECSIIA, 10 BEPTUKAIN — KOJMYECTBO OCAJKOB, BBIIABIINX B
COOTBETCTBYIOIUNA JICHb, B MHJUTIMETpax. JJis HATJSIHOCTH JKUPHBIE TOYKH Ha
PUCYHKE COeTUHEHBI JnHueH. OnpenenuTe Mo pucyHKy, CKOIbKO THEH U3 TaHHOTO
nepuoja Beimagaino ot 0,1 10 0,6 MUTTUMETPOB OCAIKOB.

MM |

s 1o 20 21 22 23 24 25 26 ZF 2B 29

B3. HaiiguTte miomians Tpaneiuu, n300pakeHHOM Ha KieT4aTol Oymare ¢
pasmepoM kietkd 1 cm 1 cM (cMm. puc.). OTBeT aaiiTe B KBaAPaTHBIX CAHTHMETPaX.

1w

B4. [lns Toro, 9roOBI CBsI3aTh CBHUTEp, X03sAlke HykHO 600 TrpamMmoB
IIEPCTH CHHETO 1BeTa. MOXHO KYyIIHTh CHHIOIO MPsKyY 1o 1iene 60 pyo6meit 3a 100 T,
a MOXKHO KyIHTh HEOKpallleHHYIO MpspKy no nene 50 py6neii 3a 100 r u okpacuth
ee. OnuH maketuk kpacku crout 40 pyoOneit u paccuntan Ha okpacky 300 T TpsiKw.
Kaxoit BapmanT mokynku aemeBiie? B oTBeT HamummTe, CKOJIBKO pyOieit Oymer
CTOUTH 3T TOKYTIKA.

B5. Pemmrte ypasuenne log ,25=2. Ecin ypaBHenue mumeer Ooiee

OIHOI'0 KOpHs, B OTBETC YKaXKUTE MEHBIINHN 13 HUX.
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B6. Haiinute paauyc OKpY)XHOCTH, BIHCAaHHOM B  MpPaBUJIBHBII
TPEYTrOJIbHHK, BEICOTA KOTOPOTO paBHa 0.

C

A B

B7. Haiinure p(x)+ p(8—x), ecmu plx)= npu x #4.

( ) X(g - X)
x—4
B8. Ilpsimast y =6x+8  mapauienbHa KacaTtelbHOU K TpaduKy QyHKIHH

y= x> =3x+5 . Haiimure aOCIMCCY TOYKH KaCaHUsl.

B9. Haiimure yrom AC;B; mnpsAMOyTrompHOTO — Mapajuielenuneaa
ABCDA B,C,D,, y kotoporo AB=15, AD=17, AA;=8. OtBer gaiiTe B rpaaycax.

B10. Hayunas koHdepeHius npoBoautcs B 5 mHeil. Beero 3amrannpoBaHo
75 noknamoB — TepBBIe TpU AHA MO 17 MOKIJIAZOB, OCTalbHbIE paclpeaeieHb
MOPOBHY MEXIy YETBEPTBIM M IIATHIM IHAMH. [lopsiiox AOKiIanoB ompenensercs
xKepeObéBKoii. KakoBa BeposTHOCTh, 4YTO mokiam mpodeccopa M. OKaxkeTcs
3aMIaHNPOBAHHBIM Ha MOCTEIHUH 1eHb KOH(pepeHIn?

B11. Haiinute o0beM MNpaBWIIEHOW TPEYroNbHOW MHUPAMHIBI, CTOPOHBI

OCHOBAHHUSI KOTOPOM paBHBbI 1, a BhICOTa paBHA \/g .

B12. Bricota Han 3emieil MOAOPOIIEHHOTO BBEPX MsS4a MEHSETCS IIO
3aKOHY h(t): 1,8+10¢ —5¢>, rae h — BbicOTa B METpax, f — BPEMs B CEKYHIAX,

mpoineaniee ¢ MoMeHTa Opocka. CKONBKO CEKyHA Msiu OyneT HaxOJUThCS Ha
BBICOTE HE MECHEE 5 METPOB?

B13. B uerBepr akuuM KOMIIaHHUHM IOJOPOXAalH HA HEKOTOPOE YHCIIO
NPOLICHTOB, a B ISATHUILy IOJCIICBEIM Ha TO € CaMoOe YHCIIO MpPOLEHTOB. B
pe3ynbTaTe OHM CTalu CTOUTH Ha 36% [erieBne, 4eM NpPU OTKPHITHH TOPrOB B
yeTBepr. Ha ckobKo MPOIEHTOB MOJ0POKAIN aKIIUH KOMITAaHUH B YeTBEPT?

B14. Haiiaute Haubosnpliee 3HaYeHUE QYHKIUN ) = (x - 4)es_x Ha OTpe3Ke

[0,5:13].
Yacts 2

/lna 3anucu pewenuii u omeemoé na 3aoanuns Cl — C6 ucnonvsyitme
onank omeemog Ne 2. 3anuwmume cHayana Homep 6bINOJIHAEMO20 3A0AHUA, A
3amem nojiHoe 000CHOBAHHOE PelleHue U OmaEent.

C1. Pemire ypaBHeH#HE: (tgzx + tgx)- A—=T7cosx =0.

C2. B npaBunbsHON uyeTslpexyronbHoil npusme ABCDA;B;C;D; cTOpoHbI
OCHOBaHWS KOTOpOH paBHEI 4, a O0KOBOe pebpo 8, HAWIUTE YyTroJ MEXITY MPSIMOI
AB, u mnockoctsio BDD;.

1
C3. Pemnte HepaBeHCTBO lOg | (26 — 5x)~ log, —=1.
n 7
C4. UYepes BepmmHy B mpaBuneHoro mectuyronsHuka ABCDEF
MpoBeNicHa TpsiMast, epecekaromtas auaroHanb CF B Touke K. M3BecTHO, 9TO 3Ta
npsiMast pa3OMBaeT MIECTUYTOJBHUK Ha YacTH, TUIOIMIAIN KOTOPBIX OTHOCSTCH, Kak
2:3. Haiigute otnomenne CK:KF.

C5. Haiinure Bce 3HaYEHUS g, IPU KAKIOM U3 KOTOPBIX CHCTEMa

(=7 + bl =9

y=ax+1 AMeeT eAMHCTBEHHOE PEIICHHE.

xy>0

C6. HabGop cocTroWT W3 TPUALIATH JIEBATU HATYpPalIbHBIX YHCEI, CPEIU
KOTOPBIX ecTh uncia 3, 4 u 6. Cpennee apudmMernieckoe Jr000ro TPHUALATH OJJHOTO
YHCIIa 3TOTO Habopa MEHBIIIE IBYX.

A) Moxert 1 Takoit Habop comep>kaTh POBHO MIESCTHAANATH STUHUIL?

B) MoxeT nu Takoi Habop cojiepKaTh MEHBIIIE IIECTHAAIATH SIUHUIL?

B) [lokaxwure, uro B mOOOM Ha0bOpe €CTh HECKOJBKO YHCEN, CyMMa
KOTOPBIX paBHa 32.



OTBETHI:

Ne 1 BapuanTt 2 BapuMaHT
3alaHU
s

B1 15750 12500

B2 3 7

B3 10,5 11

B4 480 360

BS 6 6

B6 18 2

B7 0 0

B8 0,5 4,5

B9 45 45

B10 0,225 0,16

Bl11 3 0,25

B12 1,6 1,2

B13 80 60

B14 1 1

C1 T+2mn e Z,; 3T7r+2fzk;keZ T+2min e ”Z; 377Z+27z7’c;keZ

C2 arcsinL arcsinL

T 710

c3 [2;5)0 (5; %6) [2;5)0 (5; 2?6j

C4 10 17 10 17
TMJZME 71/{]!1/!5

C5 5-342 1543413 5-342 1543413

4 8 4 8
Co6 A) na; b) Her A) na; b) Her




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).

© 2011 ®depepanbHas cnyxba no Hag3opy B cchepe ob6pa3oBaHus 1 Hayku Poccuiickoin ®epepaummn
KonuposaHue He ponyckaeTcs



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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