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Enunblii rocyaapersenHblii 93x3amed no MATEMATHUKE

WHCTpyKUMS 10 BBINOJHEHHIO PadoThl

Ha BbIMOMHEHHE SK3aMEHALMOHHOH paboThl MO MareMmarHke Jagrcs
3 yaca 55 mMuHyT (235 MuHYT). PaboTa COCTOMT M3 JIBYX 4acTeil, BKIIOYAIOLIMUX
B ce0s 20 3anaHuid.

Yacte 1 conmepxut 14 3amanuii ¢ kparkum otBetoM (B1-B14) 6Ga3oBoro
YPOBHS MO Marepuaay Kypca mareMaTuku. OTBETOM SBJISETCS LEJ0€ YUCIO WU
KOHEYHas NeCATUYHas Opo0b.

Yacte 2 conmepxur 6 Oonee cinoxHbIX 3amaHuii (C1-C6) mo marepuainy
Kypca MateMaTuku. [Ipu MX BBINOJHEHHMH HANO 3aMMCaTh MOJHOE DEIUEHHE U
OTBET.

Bcee Gnanku EI'D 3anonHA0TCS SpKUMH YEPHBIMU YepHUIamMu. Jlomyckaercs
UCTIONIb30BaHKE TeIEBOH, KalUIIIAPHON UK NMEPEBOH PyUKH.

[Ipy BbIMOAHEHMM 3aJaHMNl Bbl MoOXKeTe TOJIb30BAaTHCS UEPHOBUKOM.
OOpaiaem Bale BHUMaHue, UTO 3allMCH B YEPHOBUKE HE Oy yT yUUTHIBATbCA MPH
OLIEHMBAHUU PabOTHI.

CoBeTyeM BbINOJNHATD 3a/laHisl B TOM MOps/IKe, B KOTOPOM OHH JaHbl. [lns
9KOHOMHH BPEMEHH MpOIyCKaiTe 3aJaHHe, KOTOPOE He yaETCsl BBINOIHUTD Cpasy,
U TmepexoauTe K crnemyroweMy. Ecnu mocne BbIMONHEHHs Bcell paboTel y Bac
ocTaHeTcs BpeMs, Bbl cMOkeTe BEpHYThCS K MPOIY LUEHHBIM 3aAaHHSM.

Bannel, nomyueHHble Bamu 3a BBINOJIHEHHBIE 3aJaHUs, CYyMMHUPYHOTCS.
[ToctapaiiTech BBIMOJHUTL KaK MOXKHO Oosblle 3afaHuii U HaOpaTh Haubounbllee
KOJIMYECTBO OalIoB.

Kenaem ycnexa!

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

Yacrp 1

Omeemom Ha 3a0anus BI-Bl14 0onicno ovimb yenoe 4ucio uid KOHEUHAs
decamuunas 0opods. Omeem ciedyem 3anucamo ¢ 01anKk omeemos Ne 1 cnpaga
Om HOMEPAa 6bINOIHAEMO20 3A0AHUS, HAYUHAA C hepeoil Kiemouku. Kajcoyro
uugpy, 3HAK MUHYC U 3QNAMYI0 RUWUmME 6 OMOENbHOU Klemouke
6 COOmeemcmeuu ¢ nNPUEEOEHHLIMU 6 Dnanke odpazyamu. Eounuyvl uzmepenuii
nUCamp He HYHCHO.

OpnHa Tabnerka JiekapcTBa BecUT 70 MI' M cOIepKUT 4% aKTUBHOIO BELLECTBA.
PeG&Hky B BO3pacTte a0 6 MecsaueB Bpau mnponucbiBaeT 1,05 Mr akTHBHOTO
BEILECTBA HA KaKAbli KuiorpamMMm Beca B CYTKH. CKOJIBKO TalJeTOK 3TOro
JekapcTBa ciefyeT AaTb peOEHKY B Bo3pacTe MSTH MECSLEB UM BecoM 8 kr B
TEUEHHUE CyTOK?

Ha nuarpamme mnokasaHo pacrpenelieHHe BblIUIaBKM mMeau B 10 cTpaHax mupa
(B Thicayax TOHH) 3a 2006 roxa. Cpenu npeAcTaBlIEHHbIX CTpaH MEPBOE MECTO MO
BblIIaBke Menau 3anumanu CIIA, necatoe mecto — Kazaxcran. Kakoe mecto
3aHumana Kanana?
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Haiinute nnowane Tpaneunu, H300paxEHHOM Ha PUCYHKe.
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HesaBucumas oskcriepTHas Jaboparopusi onpenensieT pedTHHr R ObITOBBIX
npubopoB Ha ocHoBe Ko3(duumenra neHHocty, papHoro 0,01 cpenHeii uensl P,
nokaszarenieil gyHkuMOHanbHOCTH [, kadectBa O W nuzaiiHa D . Kaxablii w3
nokaszareneil oueHuBaerca wuenbiM uuciaoM oT 0 mo 4. HToroBblii peHTHHT
BBIUUCIISIETCS 10 hopMyJIe

R=4(2F+20+D)-0,01P.
B Tabnuue naHbl cpeHsAs LEHAa M OLEHKH KaXIOro Iokaszarels A HECKOJBKUX

MoAened  JNEeKTPUUECKUX 4YalHMKOB. OmNpenenuTe HAaWBBICIUMHA  pEHTHHT
NPECTaBIEHHBIX B TaOMHLIE MOJENeH NEeKTPUIECKUX YaliHUKOB.
Mogenb yaiinuka | Cpennsisi ueHa | @yHkuvoHanbHocTh | KauectBo | JluzaiiH
A 4000 1 0 0
b 4500 4 3 0
B 4400 2 3 0
r 4200 2 3 4
Haiizwe kopeHb ypaBHenus 6 ° 7% =36. H
C
B tpeyronsuuke ABC AC=BC, AB=20, Beicota AH
paBHa 8. Haiinure cunyc yrna BAC.
A B

Haiinure 3Hauenue Boipaxenus log, 240 —log, 3,75.

Ha pucynke wusoOpaxéH rpapuk ¢yHkunn y=f(x), onpenenéuHoil Ha
unrepsane (—9;5). Haiinute KOMMYecTBO TOYEK, B KOTOPBIX MPOM3BOLHAs

dynkumn f(x) pasua 0.
y
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@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

B12

B13

Oxono koHyca omucaHa cdepa (cdepa COmEpPKHT OKpPYIKHOCTBH
OCHOBaHMsl KOHyca M ero BepuiMHy). LleHTp cdepsl coBmamaer c

LIEHTPOM OCHOBAHHsI KOHyca. Pamnyc cepbi pasen 10+/2 . Haiimure '
00pasyoLIy0 KOHyca.

[Tepen HayanoMm mepBoro Typa YeMIHOHATa MO TEHHUCY YYAaCTHHUKOB Pa3OMBaiOT
Ha UrpoBble Naphbl CIyyaiiHBIM 00pa3oM ¢ MOMOLLBIO Xkpedus. Beero B ueMnuoHare
ydacTByeT 76 TEHHHUCUCTOB, CpPEeId KOTOpbIX 7 crmopTcMeHOoB W3 Poccuu, B TOM
yuciae AHatonud MockBuH. Haiinmute BepoOATHOCTH TOro, 4TOo B NEPBOM Type
Amnartonuit MockBHH Oy €T UrpaTh ¢ KAKUM-TTMO0 TEHHUCUCTOM W3 Poccui.

Haiinute 00BEM MHOrorpaHHuMka, BepLIMHaMH KOTOPOTO
apnsores Touku D, 4,, B, C,, D,, E,, F, npaBunpHO#

wectuyronbHoii  npusmel  ABCDEFA,B,C\D,E\F;, nnowmanp

OCHOBaHHUsI KOTOPOIi paBHa 12, a 6okoBOE pedpo paBHO 2.

Jlokatop Oaruckada, paBHOMEPHO TMOrPYHAKOLIErocs BEPTHKATBLHO BHM3,

UCIYyCKaeT  yJIbTPa3ByKOBble HUMIyJbChl yactotol 217 MI'u.  CkopocThb

norpyxeHus Oaruckada, Belpakaemas B M/C, ompenensercs mo ¢opmyne

:c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Bode, f, — 4acToTa
0

UCIyCKaeMbIX MMIYJIbCOB (B MI'1), f — 4acToTa OTpaXKEHHOrO OT IHA CHUTHAJA,

peructpupyeMas npuéMHukoM (B MI'n). Onpeznenute HaMOOBLIYIO BO3MOXKHYIO
YacTOTy OTPaXKEHHOro CHUrHajga f, €Clii CKOPOCTh MOrpykeHus OaTuckada He

JIoJkHa npeBblarek 12 m/c. OtBeT BeIpasute B MI'LL.

Baiinapka B 10:00 BblLIa U3 MyHKTa A B MyHKT B, pacnosioxkeHHbIH B 15 kM oT A.

[TpoOwiB B myHkTe B 1 yac 20 MuHyT, Oalinapka oTnpaBujach Ha3al U BEpHYJIach
B myHKT A B 16:00 Toro xe nus. Onpexnenure (B KM/4) COOCTBEHHYH) CKOPOCTb
Gaiinapk, eciiu U3BECTHO, YTO CKOPOCTb TEYEHHs PEKH paBHA 2 KM/4.

Haiinute HauMeHblee 3HaYeHHEe QYHKLUH Y =

2
X +4dl L. otpeske [2;32].
x

He 3a0y0vme nepenecmu ece omeemyl 8 0.1aHK omeemog Ne 1. |
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Yactb 2
- - 3aoyMaHO HECKONIbKO (He 00s3aTeNbHO PasfMUHbIX) HATYpATbHBIX YMCENl. DTH
HAna sanucu pewenuii u omsemos na 3aoanun CI1-C6 ucnoavsyiime onanx YMCNAa U UX BCE BO3MOXKHBIE CYMMBI (110 2, 1O 3 M T.J1.) BBITUCBIBAIOT HA JOCKY B
omeemog Ne 2. 3anumume cnauana Homep 6vinoinsemozo 3aoanus (C1, C2 u nopsiake HeyObiBaHMi. ECiH Kakoe-TO WUHCHO 7, BBIMHCAHHOE HAa NOCKY,
m. 9.), a 3amem noHOe 0DOCHOSARHOE pewienue U omeem. TIOBTOPSIETCS HECKOJIBKO Pa3, TO HAa JOCKE OCTaBAETCA OJHO TAaKOe YHCIO 7, a
oCTaJIbHBIE YHCIIa, paBHBIE 1, CTHpalOTCa. Hanpumep, ecu 3agymansl uncia 1, 3,
3, 4, To Ha nocke Oynet 3anucaH Habop 1, 3,4, 5,6,7,8, 10, 11.
a) [puBenuTe NpUMEp 3aayMaHHbBIX YUCE, IJIs KOTOPBIX Ha IOCKe OyAeT 3anucaH
08X COSX sinx Ha60p 2, 4a 6, 8.

a) Pewmre ypasnenue 15 =3 6) CyliecTByeT i NpUMeEp TaKUX 3aJyMaHHbIX YMCEN, U1l KOTOPbIX Ha JOCKE

0) Haiinute Bce KOPHU 3TOrO ypaBHEHHs, IPUHALIEKALIUE OTPE3KY [57[; ]3—”} . Oynert 3anucad Habop 1, 3,4, 5,6,9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 22?
2 B) [IpuBenTe BCE MPUMEPHI 3aayMaHHBIX YMCEN, I KOTOPBIX Ha NOCKE OyaeT

3anucaH Habop 9, 10, 11, 19, 20, 21, 22, 30, 31, 32, 33, 41, 42, 43, 52.

B npaBunbHO# uyeTblpéxyroabHoi nupamuae MABCD ¢ BeplurHOW M CTOpPOHBI
OCHOBaHHUSI paBHBI 6, a OOKOBble p&Opa paBHbl 12. Halinute mnomanbs ceuyeHus
NUpaMUIbl [UIOCKOCTBIO, Mpoxoasuiell yepe3 Touky C U cepeauHy pedpa MA
napasienpHo npsamoit BD.

Pewure crucremy HepaBeHCTB

4
log _YLZ_z’
3 (x—3)2
2
x3+6x2+2]x +3x—12S3'

x—4

OxpyxHOCTH paauycoB 2 u 3 ¢ uentpamud O; u O, COOTBETCTBEHHO KaCarOTCs B

Touke A. [Ipsamas, npoxoasiias yepes ToOUKy A, BTOPUYHO MEPECEKAET MEHbBLIYIO
OKpYHOCTb B TOYKe B, a Oospmyto — B Touke C. Haiinure miowanb
Tpeyronbhuka BCO, , ecnu ZABO, =30°.

HatinuTe BCe 3HaueHus a , [IPU KAXKJAOM M3 KOTOPBIX YPAaBHCHHUE

ax+\/—7—8x—x2 =2a+3

MMEET €AMHCTBEHHBIN KOPEHb.

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a
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Enunelii rocynapersednslit 3k3amen no MATEMATHUKE

HHCTPYKUMSA N0 BBINOJHEHHIO PAGOTHI

Ha BbINOAHEHHE 3K3aMEHALMOHHOH padoTbl MO MaTeMaTHKe [daércs
3 yaca 55 mMuHyT (235 MuHyT). PaboTa COCTOMT M3 ABYX YacTel, BKIHOYAIOLIMX
B ce0s 20 3ananuit.

Yacte 1 conepxut 14 3ananuit ¢ kpatkum otsetoMm (B1-Bl4) Gasosoro
YPOBHA MO Marepuany Kypca MareMaTtHky. OTBETOM fBISAESTCA UENOE YMCIIO MM
KOHEUHas JecATHYHas ApoOb.

Yacte 2 comepxut 6 Gonee cnoxHbix 3anaHuit (C1-C6) no marepuany
Kypca maTeMaTukd. [Ipy MX BBINOJHEHMH HALO 3amnucarh [OJHOE DELUEHME M
OTBET.

Bce Onanku EI'D 3anonHa0TCS ApKUMH YEPHBIMH HepHHUIamMu. Jlomy ckaercs
MCIIO/1b30BaHME I€EBOMH, KanuUIAPHOM MM NIePEEBOM Py YKH.

[Ipy BBHIMONHEHMM 3aJaHUi Bbl MOXETE€ MONL30BATLCA UEPHOBHUKOM.
Obpaliaem Bawe BHUMaHKeE, UTO 3allMCH B YEPHOBUKE HE Oy oy T yUMTHIBATHECH NPH
OLIEHMBAHHH pabOThI.

CoBeTyeM BBINOJHATh 3a1aHUA B TOM NOPAIKE, B KOTOPOM OHM AaHbl. s
3KOHOMMHM BPEMEHH NPOMNyCKaiTe 3aJaHue, KOTOPOE He yIaETCs BbINOMHHUTE Cpasy,
M TepexoauTe K chneaytowemy. Ecnu mocne BbinofiHeHMs Bcel padoTel y Bac
OCTAHETCH BpeMs, Bbl CMOKETE BEPHYTHCH K NPOITY LUISHHBIM 3a0aHHUAM.

Bannel, nmonyuyeHHele BamM 3a BBIMONHEHHbIE 3afaHMA, CYyMMHpPYROTCH.
[MoctapaiiTech BbIMOMHUTL KaK MOXKHO OOJfblUE 3afaHUi U HaOpaTb HaHOOMblUIEE
KOJIMUECTBO OansIoB.

Kenaem yenexa!
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Yacre 1

Omgemom Ha 3a0anuna BI-Bl4 o0ondcno 0bimo yenoe YuC1o uin KOHEYHAsA
Odecamuunas opods. Omeem cnedyem 3anucams 6 daaHKk omgemog N | cnpasa
OMm HOMEPA BbINOHACMOZ0 3A0AHUA, HAYUHAA ¢ nepeoil Kiemouku. Kaxncoyio
yugpy, 3HAK MUHYC U 3AHAMYI0 RUWUmMEe 6 OMOENbHOIl Klemoyke
6 coomeemcmeuy ¢ RPUEEOEHnLIMU 6 Onanke oopasyamu. Eounuior usmepenui
RUCAMb HE HYHCHO.

Onna Tabnerka nekapcrsa BecUT 20 MI M coaepUT 5% aKTMBHOIO BEUIECTBA.
Peb&nky B BO3pacTe 10 6 MecaUEB Bpay NponucbiBaeT 0,4 Mr aKkTHBHOTO BELLECTBA
Ha KaXAblA KunorpaMm Beca B CyTKM. CKOMbKO TabNEeTOK ITOro JekapcTsa
crnenyeT Aath peOEHKY B BO3PACTE TPEX MECSLIEB M BECOM 5 KI' B TEUEHHE CYTOK?

Ha nuarpamme nokasaHo pacrpeneneHue BblnnaBkd mMeau B 10 cTpaHax Mupa
(B TeICAYax TOHH) 3a 2006 ron. Cpenu NpeACTaBIEHHBIX CTPaH MepBOe MECTO IO
BhinnaBke mead 3aHumanu CLUA, necatoe mecto — Kazaxcran. Kakoe mecrto
3aHumana Poccus?
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HaitanTe nnowane Tpaneunu, M300paxkEHHON HA PUCYHKE.
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Hezapucumaa skcnepTHad nabopaTopus oOnNpenenseT pelTHHr R GBITOBBIX
npudopoe Ha ocHOBE KO3 hHUMeHTa LeHHOCTH, pasHoro 0,01 cpeaneii uenn P,
noxkasatefiedl (yHKUMOHAIBHOCTH F, KauecTBa (¢ W nuzaitna D . Kaxneit uz
noxazarenell oueHupaercd uenetM yucnoM or O mo 4. HMroroewlii pelTHHr
BhIUMCHseTCH Mo gopmyie
R=4(2ZF+20+D)-0,01P.

B tabnuue AaHEl CPeAHAA LEHA W OLEGHKH K&KIOrC NMOKAATENA ANA HECKONBKHMX
mMozened netiecocoB. Onpenenure HAMBBICIWIHE peliTHHT MpeacTABIEHHBIX B
TadnuUe Moaenei Meliecocor.

Mopens nsinecoca | Cpeanaa nena | GyuknmoHanbHocTs | Kauectso | JlHzaiin
A 4700 2 0 1
b 3500 4 0 4
B 4600 2 4 1
r 4900 3 0 1
Hatinure kopeHs ypaBHenus 27+ -3,
H
B
B tpeyronsnnke ABC AB=BC, AC=16, Beicota CH
pasHa 4. Haitante cunyc yrna ACE .
A C

Hatinure 3nauenne sepaxenna log312,5-log 2,5.

Ha pucyHke wusobpaxéH rpadux ¢yskuwn y= f(x), onpenentHHoli Ha
HHTEpBaNe ( 5;8). HaianTe KONWMUECTBO TOYEK, B KOTOPBIX NPOH3BOIHAA
dyrxiu f(x) pasHa 0.
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Oxono koHyca omndcaHa cdepa (ctepa coaepKHT OKPYKHOCTD

B10

B11

B12

B13

B14

OCHOBAHMA KOHYCA W ero eepwmHy). Llenrp cdepsl coenamaer ¢

[EHTPOM OCHOBAHKA KOHyca. Pannyc chepsl pageH 52+/2 . Haiinure '

00pa3y LYK KOHY Ca.

[Tepen Hauanom NEpPROro Typa YEMNHOHATA NO HACTONBHOMY TEHHHCY YYACTHHKOB
pazbHBAIOT HA MTPOBBIE Napbl CAyUaitHbIM 00pazoM ¢ NoMoIILD Kpebui. Beero B
YEeMITHOHATE YYACTBYET 26 CTOPTCMEHOR, CpelH KOTOphIX 17 CropTCMEHOBR W3
Poccun, B tom uncne Henuc IlomsHkun. Haiinmte BEpOATHOCTE TOTG, UYTO B
nepeoM Type Henuc [TonaukuH OyaeT wurpatbk ¢ KakMM-TMOO CNIOPTCMEHOM M3
Poccun.

Habante o0OBEM  MHOTOTPAHHHMKA, BEPIIMHAMH  KOTOPOTO
spnaotes Toukn A, B, C, D, E, F, B, npaeunbnoi

ecTHyronsHoit npusmel  ABCDEFA\B/C\D EF|, niomaae
OCHOBaHHA KOTOPOii pagHa 6, a Hokosoe pedpo pasHo 6.

Jloxatop Gatnckada, pPaBHOMEPHO NOIPYKAILETOCA BEPTHKAILHO  BHH3,

HCIYCKAET  yNBTPA3BYKOBBIE  HMMYyJeCet  uacToToh 598 MI'u.  Ckopocts

norpy;keHust Oatvckada, BoLIpaiaeMas B M/C, onpepenserca no  gopmyne

=c-%, roe ¢=1500 m/c — ckopocre 3BYKa B Bode, f, — 4acrora
0

UCTYCKAEMBIX UMNYARCOR (B MIT1), /° — vactoTa OTpakEHHOrO OT JHA CHTHAMA,

perncTpupyemas npuEMAdkom (8 MTw). Onpeacnure HaubOIBUIYIO BOIMOMHYHO
HACTOTY OTPAXKEHHOTO CHTHANA f, €cNU CKOpOCTh TIOTPYHeHHA OaTHckada He
NOJBKHA MpepbiaTe 3 M/c. OTeeT BhipazuTe B MI 0.

Karep B 10:00 Belen u3 nyHkTa A B NyHKT B, pacnonoxeHHetil B 15 kM o1 A.
[Tpoteie B nyHkTe B 4 uyaca, katep OTNpaBUICA HAzal W BEpPHYNCA B MYHKT A
B 18:00 Toro e aHa. Onpenaenute (B KM/Y) COGCTBEHHYH) CKOPOCTE KaTepa, ecu
M3BECTHO, Y4TO CKOPOCTE TEYCHHS PekH PaBHa 2 KM/u,

x5 +81
X

HaiinwTe HavMeHblIee 3HAYeHHE QYHKLIHMH ¥ = Ha OTpeske [4; 20].

He 3a0yobme nepenechit 6Cce omeenibl 6 oank omeemog Ne L |
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Yacre 2

Ana 3anucu pewenuil u omeemoé na 3adanua CI-C6 ucnonvsyiime 0aank
omgemog N 2. 3anumiume cuauana Homep @vinoanaemozo 3aoanus (CIl, C2 u
m. 0.), a 3amem nojHOE 000CHOBAHHOE PelieHIE U OMBEM.

—sinx —SINX €082
a) Pewnte ypasuenne 217" =371 .79

N In
6) Hailnute BCe KOPHU 3TOrO ypPaBHEHUS, PHHAIEKALLHE OTPE3KY [—7; 0.

B npaBunbHOM yeTbipéxyronbHoi nupamuae MABCD c sepwunHoi M cTOpPOHBI
OCHOBaHHMs paBHbl 6, a OokoBble pEOpa paBHbl 5. Haliaute nnowane ceueHus
NHUpaMKUIBbl TJIOCKOCTBIO, Mpoxoaswed uepes Touky A W cepeanHy pebpa MC
napannensHo npsmoit BD .

Pewnte CHUCTEMY HEPABEHCTB

6
log _XLZ—G,
T (x-a)?
2
x3+9x2+40x +2x—10$2.

x-5

Oxpyxnocty paauycos 2 1 10 ¢ uentpamn O, u O, COOTBETCTBEHHO KacatOoTCs B

Touke A. psmMas, npoxonsiias yepe3 TOUKY A, BTOPHUHO MEPECcEeKaeT MEHbBLIYIO
OKpY)KHOCTb B Touke B, a OGompwyro — B Touke C. Halaute nuowans
Tpeyronenuka BCO,, ecnn LABO, =22,5°.

HalinuTe BCE 3HAUEHHS @, IPH KAXAOM U3 KOTOPBIX YPaBHEHHE

ax+\/—8—6x—x2 =2a+1

MMEET €AMHCTBEHHBII KOPEHB.

Y ONA (A OIS ™ ML LA S s Mo 2N a2 s B o e rves e rs =3 o 7 e = LA E 1A Ly irta L amomrmiatarmwrestd e Nt (b41A

3agymMaHO HECKOJBKO (He 00s3aTeNbHO Pa3fMuHBIX) HATypasbHbIX 4Hced. IDTH

YHMCIa U UX BCE BO3MOXKHbIE CyMMBI (TI0 2, 0 3 M T.O.) BBIMUCBIBAIOT HA AOCKY B
nopsinke HeyObiBaHHsA. EcnoM Kakoe-TO YWCAO #, BbLIMMCAHHOE HAa JOCKY,
MOBTOPAETCH HECKOJBKO pa3, TO Ha AOCKE OCTABASETCS ONHO TaKO€ YMCIO A, a
oCTasibHbIE YMCNa, paBHbIE #, CTHpaloTcs. Hanpumep, ecnu 3aiymadsl yucna 1, 3,
3, 4, To Ha nocke Oyner 3anucaH Habop 1,3,4,5,6,7, 8,10, 11.

a) [1puBenuTe npruMep 3alyMaHHbIX YHCEN, U KOTOPBIX Ha JOCKE OydeT 3anucaH
Hatop 1,2, 3,4, 5, 6.

6) CyluecTByeT /M NMpUMEp TakWX 3alyMaHHbIX UHCEN, IS KOTOPBIX Ha JIOCKe
Oyner 3anucan Hadop 1, 3,4, 5,6,7, 8,9, 14, 15, 16, 17, 18, 19, 20, 22?

B) [IpnBeauTe BCE NpUMEPBI 3a1yMaHHbBIX YMCEN, IUTS KOTOpPbIX Ha Aocke Oyner
3anucad Habop 10, 12, 13, 22, 23, 24, 25, 34, 35, 36, 37, 46, 47, 49, 59.
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Enunblii rocyaapersenHblii 93x3amed no MATEMATHUKE

WHCTpyKUMS 10 BBINOJHEHHIO PadoThl

Ha BbIMOMHEHHE SK3aMEHALMOHHOH paboThl MO MareMmarHke Jagrcs
3 yaca 55 mMuHyT (235 MuHYT). PaboTa COCTOMT M3 JIBYX 4acTeil, BKIIOYAIOLIMUX
B ce0s 20 3anaHuid.

Yacte 1 conmepxut 14 3amanuii ¢ kparkum otBetoM (B1-B14) 6Ga3oBoro
YPOBHS MO Marepuaay Kypca mareMaTuku. OTBETOM SBJISETCS LEJ0€ YUCIO WU
KOHEYHas NeCATUYHas Opo0b.

Yacte 2 conmepxur 6 Oonee cinoxHbIX 3amaHuii (C1-C6) mo marepuainy
Kypca MateMaTuku. [Ipu MX BBINOJHEHHMH HANO 3aMMCaTh MOJHOE DEIUEHHE U
OTBET.

Bcee Gnanku EI'D 3anonHA0TCS SpKUMH YEPHBIMU YepHUIamMu. Jlomyckaercs
UCTIONIb30BaHKE TeIEBOH, KalUIIIAPHON UK NMEPEBOH PyUKH.

[Ipy BbIMOAHEHMM 3aJaHMNl Bbl MoOXKeTe TOJIb30BAaTHCS UEPHOBUKOM.
OOpaiaem Bale BHUMaHue, UTO 3allMCH B YEPHOBUKE HE Oy yT yUUTHIBATbCA MPH
OLIEHMBAHUU PabOTHI.

CoBeTyeM BbINOJNHATD 3a/laHisl B TOM MOps/IKe, B KOTOPOM OHH JaHbl. [lns
9KOHOMHH BPEMEHH MpOIyCKaiTe 3aJaHHe, KOTOPOE He yaETCsl BBINOIHUTD Cpasy,
U TmepexoauTe K crnemyroweMy. Ecnu mocne BbIMONHEHHs Bcell paboTel y Bac
ocTaHeTcs BpeMs, Bbl cMOkeTe BEpHYThCS K MPOIY LUEHHBIM 3aAaHHSM.

Bannel, nomyueHHble Bamu 3a BBINOJIHEHHBIE 3aJaHUs, CYyMMHUPYHOTCS.
[ToctapaiiTech BBIMOJHUTL KaK MOXKHO Oosblle 3afaHuii U HaOpaTh Haubounbllee
KOJIMYECTBO OalIoB.

Kenaem ycnexa!

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

Yacrp 1

Omeemom Ha 3a0anus BI-Bl14 0onicno ovimb yenoe 4ucio uid KOHEUHAs
decamuunas 0opods. Omeem ciedyem 3anucamo ¢ 01anKk omeemos Ne 1 cnpaga
Om HOMEPAa 6bINOIHAEMO20 3A0AHUS, HAYUHAA C hepeoil Kiemouku. Kajcoyro
uugpy, 3HAK MUHYC U 3QNAMYI0 RUWUmME 6 OMOENbHOU Klemouke
6 COOmeemcmeuu ¢ nNPUEEOEHHLIMU 6 Dnanke odpazyamu. Eounuyvl uzmepenuii
nUCamp He HYHCHO.

OpnHa Tabnerka JiekapcTBa BecUT 20 MI' M COIEPKUT 5% aKTUBHOIO BELLECTBA.
Pe6&nky B Bo3zpacTe 10 6 MecAlLeB Bpay MPOMUCHIBAET | MI aKTUBHOTO BELIECTBA
Ha KaXOblil KuiorpamMM Beca B CyTKH. CKOJIBKO TaOJIETOK 3TOro JeKapcTBa
crienyeT naTh peOEHKY B BO3pacTe YETHIPEX MecALEeB M BECOM 7 KI' B TeueHHe
CyTOK?

Ha nuarpamme mnokasaHo pacrpenelieHHe BblIUIaBKM mMeau B 10 cTpaHax mupa
(B Thicayax TOHH) 3a 2006 roxa. Cpenu npeAcTaBlIEHHbIX CTpaH MEPBOE MECTO MO
BbltuiaBke meau 3anumanu CUIA, necsatoe mecto — Kazaxcran. Kakoe mecto
3aHMMana ABCTpanus?

1400




EAWHbIA rocysapCTBEHHbI d9k3ameH, 2013 T. MATEMATUKA 2/3

HesaBucumas oskcriepTHas Jaboparopusi onpenensieT pedTHHr R ObITOBBIX
npubopoB Ha ocHoBe Ko3(duumenra neHHocty, papHoro 0,01 cpenHeii uensl P,
nokaszarenieil gyHkuMOHanbHOCTH [, kadectBa O W nuzaiiHa D . Kaxablii w3
nokaszareneil oueHuBaerca wuenbiM uuciaoM oT 0 mo 4. HToroBblii peHTHHT
BBIUUCIISIETCS 10 hopMyJIe
R=4(2F+20+D)-0,01P.

B Tabnuue naHbl cpeHsAs LEHAa M OLEHKH KaXIOro Iokaszarels A HECKOJBKUX
MoJenieil  aneKkTpuuyeckux MmscopyOok. Omnpeaenure HauBBICIIMHA  peHTHHT
NPECTaBIEHHBIX B TA0IHULIE MOJENEH NIEKTPUIECKUX MACOPYOOK.

Mopenb MsicopyOku | Cpennsisi ueHa | @yHkuuoHasneHOCTh | KauectBo | [lu3aiin

A 3600 2 4 0

b 3900 2 0 1

B 4100 1 4 4

r 3700 3 4 3
Haiinute KopeHb ypaBHEHHUS 477 64, H

C
B tpeyronsnuke ABC AC=BC, AB=10, Bbicota AH
paBHa 3. Haiinute cunyc yrna BAC.
A B

Haiinure 3HaueHue Boipaxkenus log, 96 —log,1,5.

Ha pucynke wusobpaxés rpapuk QyHkumn y=f(x), onpemenéuHoii Ha
unrepsane (—3;8). Haiianute KomMuecTBO TOUEK, B KOTOPBIX MPOM3BOAHAS
dyskumn f(x) pasHa 0.

y
[

y =/

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

Oxono koHyca omucaHa cdepa (cdepa COmEpPKHT OKpPYIKHOCTBH

OCHOBaHMsl KOHyca M ero BepuiMHy). LleHTp cdepsl coBmamaer c

LIEHTPOM OCHOBAHHs KOHyca. Pamiyc cepsl pasen 23+/2 . Haiiure '
00pasyoLIy0 KOHyca.

[lepen HayanoM mnepBOro Typa 4YeMruoOHaTa MO OaJIMUHTOHY YYacTHUKOB
pa30MBaIOT HA UIPOBBIE Maphbl CiIyyaliHbIM 00pa3oM ¢ MOMOILBIO Xkpedus. Beero B
YeMIUOHaTe y4yacTByeT 76 0aAMUHTOHHCTOB, Cpeld KOTOPbIX 16 CMIOPTCMEHOB U3
Poccuu, B ToM unciie Mrops Yaes. Halinute BepoSITHOCTb TOTO, YTO B IEPBOM TYpe
HWrops Yaes Oynet urpath ¢ KakuM-1100 6aIiMUHTOHUCTOM U3 Poccuu.

Haiinute 00BEM MHOrorpaHHuMka, BepLIMHaMH KOTOPOTO
apnaorcs touku A, B, C, D, E, F, D, npasuibHOH

wectuyronbHoii  npusmel  ABCDEFA,B,C\D,E\F;, nnowmanp

OCHOBaHHUs KOTOPOIi paBHa 3, a 60koBOE pedpo paBHO 9.

Jlokarop ©6artuckada, pPaBHOMEPHO TMOTPYIKAIOIIErocs BEPTHKANBHO BHH3,
UCIYyCKaeT  yJIbTPa3BYKOBblE HMITyJbChl  yactoTol 299 MI'm.  CkopocThb
norpyxeHus Oaruckada, Belpakaemas B M/C, ompenensercs mo ¢opmyne

Sy
2

f+ /o
WCIy CKaeMBIX UMIYJIbCOB (B MI'), / — yacToTa OTPaskEHHOro OT JHA CHUTHaa,

peructpupyeMas npuéMHukoM (B MI'n). Onpeznenute HaMOOBLIYIO BO3MOXKHYIO
YacTOTy OTPaXKEHHOro CHUrHajga f, €Clii CKOPOCTh MOrpykeHus OaTuckada He

rae ¢=1500 m/c — ckopocTh 3Byka B Bode, f, — 4acToTa

JIOJI’KHA MpeBbIath 5 M/c. OTBeT Bbipasute B MI L.

Jlonka B 8:00 BbinIa U3 MyHKTa A B MyHKT B, pacnonokeHHsblid B 15 kM oT A.
[Tpo6biB B myHkTe B 2 uaca, noaka oTmpaBuiach Ha3ad U BEpHYJach B MyHKT A
B 20:00 Toro e mHs. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTb JIOAKHU, €CIIH
W3BECTHO, YTO CKOPOCTb TEUEHUS PEKH paBHA 2 KM/U.

2
Haiifute HauMeHblIee 3HaUEHHE DYHKLMU Y = X +4%4 otpeske [2;33].
x

He 3a06y0vme nepenecmu éce omeemyl 8 0.1aHK omeemog Ne 1. |




EAWHbIA rocysapCTBEHHbI d9k3ameH, 2013 T. MATEMATUKA 3/3

Yacrtp 2
. » 3aMyMaHO HECKONBbKO (He 0043aTeNbHO Pa3IHuHBIX) HATYpAlbHBIX YMCEld. DTH
HAna sanucu pewenuii u omsemos na 3aoanun CI1-C6 ucnoavsyiime onanx YMCNAa U UX BCE BO3MOXKHBIE CYMMBI (110 2, 1O 3 M T.J1.) BBITUCBIBAIOT HA JOCKY B
omeemog Ne 2. 3anumiume cHavaia Homep vlnonaemozo 3aoanusn (Cl, C2 u nopsiake HeyObiBaHMi. ECiH Kakoe-TO WUHCHO 7, BBIMHCAHHOE HAa NOCKY,
m. 0.), a 3amem nonHoe 000CHO6ANHOE Peuterue U Omeem. TIOBTOPSIETCS HECKONBKO Pa3, TO HA JOCKE OCTaBIAETCA OJHO TAaKOe YHCJIO 7, a
ocTaJlbHbIE UKMCIIA, paBHbIE 1, cTUpatoTcs. Hanpumep, eciu 3amxymaHsl uucia 1, 3,
3, 4, To Ha nocke Oynet 3anucaH Habop 1, 3,4, 5,6,7,8, 10, 11.
a) [IpuBenuTe npuMep 3a1yMaHHBIX YHCEN, 71 KOTOPHIX Ha JOCKe OyeT 3amucaH
C1 P SINX __ ~SINX < —cosx Ha60p ], 2’ 3, 4’ 5a 6, 7.
LIUT BHeHHMeE | =2 . .
- a) Pe © ypaphenue 10 5 5 6) CyluecTByeT Jid MpUMep TaKWX 3aJyMaHHbIX UYMCeN, JJs KOTOPbIX Ha JOCKe
. n
6) Haiinure Bce KOPHU 3TOr0 ypaBHEHHs, MPUHAIEKAIINE OTPE3KY [—7; - n] Oyner 3anucan Habop 1, 3,4, 6,7, 8,10, 11, 12, 13, 15, 16, 17, 19, 20, 22?
B) [IpuBeauTe BCe MpUMEpHI 3aAyMaHHBIX YMCEN, 1l KOTOPHIX HA JOCKe OyleT

3anucaH Habop 7,9, 11, 14, 16, 18, 20, 21, 23, 25, 27, 30, 32, 34, 41.

B npaBunbHO# uyeTblpéxyroabHoi nupamuae MABCD ¢ BeplurHOW M CTOpPOHBI
OCHOBaHMS paBHbl 3, a OokoBble p&Opa paBHbl 8. HalinuTe miomans ceueHus
NUpaMubl TIOCKOCTBIO, MpoXonsuiei uepes Touky B u cepenuny pebpa MD
napasiensHo npamoi AC .

Pewure crucremy HepaBeHCTB

x+4
]Ogs_xmz—lo,
2
x> +8x +—50xxj;c—7 <.

OxpyKHOCTH paauycoB 3 u 5 ¢ uentpamud O; u O, COOTBETCTBEHHO KaCarOTCs B

Touke A. [Ipsamas, npoxoasiias yepes ToOUKy A, BTOPUYHO MEPECEKAET MEHbBLIYIO
OKpYHOCTb B TOYKe B, a Oospmyto — B Touke C. Haiinure miowanb
Tpeyronbuuka BCO, , ecnu ZABO, =15°.

HatinuTe BCe 3HaueHus a , [IPU KAXKJAOM M3 KOTOPBIX YPAaBHCHHUE

ax+\/3—2x—x2 =4a+2

UMEET €AMHCTBEHHBIH KOpPEHb.

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a
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Enunblii rocyaapersenHblii 93x3amed no MATEMATHUKE

WHCTpyKUMS 10 BBINOJHEHHIO PadoThl

Ha BbIMosHEHHE SK3aMEHALMOHHOHW paboThl MO MareMarHke Jagrcs
3 yaca 55 mMuHyT (235 MuHYT). PaboTa COCTOMT M3 JIBYX 4acTeil, BKIIOYAIOLIMUX
B ce0s 20 3anaHuid.

Yacte 1 conmepxut 14 3amanuii ¢ kparkum otBetoM (B1-B14) 6Ga3oBoro
YPOBHs MO MaTepuaiy Kypca MateMaTtukd. OTBETOM SBJSETCS LEJIOEe YUCIIO WU
KOHEYHas IeCATUYHas ApoOb.

Yacte 2 conmepxur 6 Oonee cinoxHbIX 3amaHuii (C1-C6) mo marepuainy
Kypca MateMaTuku. [1py WX BBIMOJHEHWHM HAAO 3aMKMcaTh MOJIHOE pELIEHUE U
OTBET.

Bce 6nanku EI'D 3anonHsoTCs SpKUMU YEPHBIMU YepHUnamMu. JlomyckaeTcs
UCTIONIb30BaHKE TeIEBOH, KalUIIIAPHON UK NMEPEBOH PyUKH.

[Ipy BbIMOAHEHMM 3aJaHMNl Bbl MoOXKeTe TOJIb30BAaTHCS UEPHOBUKOM.
Obpaiuaem Baule BHUMaHKe, YTO 3alUCH B YEPHOBUKE HE OYyT YUMTBIBATHCS MPH
OLIEHMBAHUU PabOTHI.

CoBeTyeM BbINOJNHATD 3a/laHisl B TOM MOps/IKe, B KOTOPOM OHH JaHbl. [lns
9KOHOMMHU BPEMEHHM MPOIyCKaiTe 3a1aHue, KOTOPOe He yAa&Tcs BbIMOJIHUTD Cpazy,
U mepexoauTe K creayrouiemy. Ecnu mocne BbinosiHeHUs Bcell paboThl y Bac
ocTaHeTcs BpeMsi, Bbl cMokeTe BEpHYTHCS K MPOIMY LLIEHHBIM 331aHUSM.

Bannel, nomyueHHble Bamu 3a BBINOJIHEHHBIE 3aJaHUs, CYyMMHUPYHOTCS.
[TocrapaiiTech BBINOJHUTL Kak MOXKHO Oouipllie 3aiaHuil M HaOpaTh Haubombluee
KOJIMYECTBO OalIoB.

Kenaem ycnexa!

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

Yacrp 1

Omeemom Ha 3a0anus BI-Bl14 0onicno ovimb yenoe 4ucio uid KOHEUHAs
decamuunas 0opods. Omeem ciedyem 3anucamo ¢ 01anKk omeemos Ne 1 cnpaga
Om HOMEPAa 6bINOIHAEMO20 3A0AHUS, HAYUHAA C hepeoil Kiemouku. Kajcoyro
uugpy, 3HAK MUHYC U 3QNAMYI0 RUWUmME 6 OMOENbHOU Klemouke
6 COOmeemcmeuu ¢ nNPUEEOEHHLIMU 6 Dnanke odpazyamu. Eounuyvl uzmepenuii
nucamo He HyHCHO.

OpnHa Tabnerka JiekapcTBa BecUT 20 MI' M COIEPKUT 9% aKTUBHOIO BELLECTBA.
PeG&Hky B BO3pacTte 10 6 MecsileB Bpau MponucbiBaeT 1,35 Mr akTHBHOTO
BEILECTBA HA KaKAbli KuiorpamMMm Beca B CYTKH. CKOJIBKO TalJeTOK 3TOro
JieKapcTBa clieflyeT AaTh peOEHKY B BO3pacTe YETHIPEX MeCALEB U BECOM § KI' B
TEUEHHUE CyTOK?

Ha nuarpamme mnokasaHo pacrpenesieHHe BbIIUIaBKM Meau B 11 cTpaHax mupa
(B Thicayax TOHH) 3a 2006 roxa. Cpenu npeAcTaBlIEHHbIX CTpaH MEPBOE MECTO MO
BbIIUIaBKE Menu 3aHuMana [lanya— HoBas ['BuHes, oaMHHaaLaToe MeCTO —
Wuaus. Kakoe mecto 3anuman Jlaoc?

200 ——
150 ——
100 ——
0 [ | I
$ 2

&C“&o&@& ‘2;915\& $2§§ $§0 &o& Qsigg’ 6@9& @o& &b‘a&& @Yg
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Haiinute niiowane Tpaneunu, n300paKEHHOM Ha pUCYHKe.
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HesaBucumas oskcriepTHas Jaboparopusi onpenensieT pedTHHr R ObITOBBIX
npubopoB Ha ocHoBe Ko3(duumenra neHHocty, papHoro 0,01 cpenHeii uensl P,
nokaszarenieil gyHkuMOHanbHOCTH [, kadectBa O W nuzaiiHa D . Kaxablii w3
nokaszareneil oueHuBaerca wuenbiM uuciaoM oT 0 mo 4. HToroBblii peHTHHT
BBIUUCIISIETCS 10 hopMyJIe
R=4(2F+20+D)-0,01P.

B Tabnuue naHbl cpeHsAs LEHAa M OLEHKH KaXIOro Iokaszarels A HECKOJBKUX
Mozenelt BadenpHuL. OmnpenenuTe HaWBBICIINN PEHTHHT TNPEACTABICHHBIX B
Tabnuue Mozaesnel BadenbHHULL.

Mogaenb BadenbHulpbl | Cpennss uena | dynkuroHanbHocTh | KadecTso | [lu3aiin
A 4100 3 2 4
b 4700 0 2 2
B 5500 3 1 1
r 5400 0 2 0

Haiinute KopeHb ypaBHEHHUS 47" 64,

B tpeyronshuke ABC AB=BC, AC =14, Beicota CH
paBHa 7. Haiiaure cunyc yrna ACB.

Haiinure 3HaueHue Beipaxkenus log, 135 —log, 3,75.

Ha pucynke wusoOpaxéH rpapuk ¢yHkunn y=f(x), onpenenéuHoil Ha
unrepsane (—5;9). Haiinute KomMuecTBO TOYEK, B KOTOPBIX MPOM3BOLHAs

dyHkunn f(x) pasua 0.

y
| [ |

VEAVAN y f(x)//\

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

B12

B13

Oxono koHyca omucaHa cdepa (cdepa COmEpPKHT OKpPYIKHOCTBH
OCHOBaHMsl KOHyca M ero BepuiMHy). LleHTp cdepsl coBmamaer c
LIEHTPOM OCHOBAHHsI KOHyca. Pamnyc cepbi pasen 51v/2 . Haiimure '

00pasyoLIy0 KOHyca.

[Tepen Hauanom nepBoro Typa YeMIUOHaTa 10 HaCTOJIbHOMY TEHHUCY YYacCTHUKOB
pa30MBaIOT HAa UIPOBBIE Maphbl Cly4yaliHBIM 00pa3oM ¢ MoMoLiblo xpedus. Beero
B 4YEMIHOHAaTe YyacTByeT 26 CIMOPTCMEHOB, CPEedd KOTOPbIX 7 CIOPTCMEHOB
u3 Poccumn, B Tom umucne ['eopruii boukun. Haiinure BeposTHOCTH TOro, 4To
B nepBoMm Type [‘eopruii BoukuH Oyner urpartb ¢ KakUM-THOO CIOPTCMEHOM
u3 Poccun.

Haiinure 00BEM MHOTOTpaHHWKA, BEPLIMHAMH  KOTOPOTO
apnaorcs touku A, B, C, D, E, F, D, npasuibHOH

wecTuyronbHoit npusmel  ABCDEFA,B,C\D,E F,, nnowans

OCHOBaHHMs KOTOpOii paBHa 8, a GokoBoe pedpo paBHO 6.

Jlokartop ©Gatuckada, pPaBHOMEPHO MOTPYKAIOLIErOCs BEPTHKAIBHO BHH3,

UCMyCKaeT  YJbTPa3BYKOBbIE  MMIYJbChl  yacToToil 558 MI'm.  CkopocTb

norpykeHus Oaruckada, Bblpaxaemas B M/c, ompenensercs mno (dopmysie

=c-%, roe ¢=1500 m/c — ckopocTb 3Byka B BoJe, f, — 4acToTa
0

HCIyCKaeMbIX MMIyJbcoB (B MI'L), f — 4acToTa OTpa)KEHHOrO OT JHA CHUTHAJA,

peructpupyemas npuéMHukom (B MI'w). Onpenenure HauOOJbLIYIO BO3MOMKHYHO
YacTOTY OTPaKEHHOrO CHUTHama f, eciu CKOPOCTb MOrpyskeHus Oaruckada He

JIoJhkHa mipeBbiath 12 m/c. OTBeT Bbipaszute B MI 1.

Baiinapka B 10:00 Bblmna u3 myHKTa A B myHKT B, pacnionoxeHHsii B 15 kM oT A.

[Tpo6riB B myHkTe B 1 yac 20 muHyT, Gailinapka oTnpaBuUiach Ha3al U BEpHYyJach
B myHKT A B 18:00 Toro »xe nHs. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTb
Gaiiapku, eCiii U3BECTHO, YTO CKOPOCTh TEYEHHS PEKH paBHA 3 KM/U.

Ha oTpeske [—12;—1].

2

N x"+25

Haiinure Haubonpluee 3HaueHue GyHKLUH y = ————
X

He 3a06y0vme nepenecmu éce omeemsyl 8 01aHK omeemog Ne 1. |
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Yactb 2
- - 3aqyMaHO HECKOJbKO (He 00s3aTeslIbHO pa3lIMuHbIX) HATypalbHbIX YMCell. OTH
Ana 3anucu pewenuii u omsemos Ha 3adanus CI1-C6 ucnonvsyiime bnaux 4uCclia U UX BCE BO3MOXHbIE CyMMBI (IO 2, MO 3 M T.A.) BBIMUCHIBAIOT Ha JIOCKY B
omeemog Ne 2. 3anumiume cHavaia Homep vlnonaemozo 3aoanusn (Cl, C2 u nopsake HeyObianus. ECIM KaKOe-TO 4MCIO 7, BBHIHCAHHOE Ha JOCKY,
m. 0.), @ 3amem nonHoe 06OCHOBANHOE pewterue U Omsem. MIOBTOPSIETCS HECKOJIBKO Pa3, TO Ha JOCKE OCTABJSETCS OIHO TaKOe YUCIO #, a

ocTajibHble YKCIa, paBHbIE 7, CTHpaloTcs. Hanpumep, ecnu 3aaymansl uucna 1, 3,
3, 4, To Ha nocke Oynet 3anucaH Habop 1, 3,4, 5,6,7,8, 10, 11.
a) [IpuBenuTe nmpuMep 3ayMaHHbIX YUCEN, [T KOTOPBIX Ha IOCKe OyJeT 3anucaH
cosx COSX  m—sinx Hatop 1,2,3,4,5,6,7, 8.
a) Pewmre ypasHenme 147 =277 : 6) CyliecTByeT i NpUMeEp TaKUX 3aJyMaHHbIX YMCEN, U1l KOTOPbIX Ha JOCKE
0) Haiinute Bce KOPHU 3TOrO ypaBHEHHs, IPUHALIEKALIUE OTPE3KY [E; 27[]. Oyner 3anucad Habop 1, 3,4,5,7,9, 10, 11, 12, 13, 14, 16, 18, 19, 20, 22?
2 B) [IpuBenuTe Bce MpUMephl 3aayMaHHBIX YWCEN, U1 KOTOPbIX Ha JOCKe OynaeT
3anucaH Habop 5, 6, 8, 10, 11, 13, 14, 15, 16, 18, 19, 21, 23, 24, 29.

B npaBunbHO# uyeTblpéxyroabHoi nupamuae MABCD ¢ BeplurHOW M CTOpPOHBI
OCHOBaHMS paBHbl 4, a GokoBble p&Opa paBHbl 8. HalinuTe miomans ceueHus
NUpaMubl TIOCKOCTBIO, MpoXonsuiei uepes Touky B u cepenuny pebpa MD
napasiensHo npamoi AC .

Pewure crucremy HepaBeHCTB
x+3

(x-7)’
40x” +3x-24 _
x-38 B

>-38

= B

lOg 7-x

x> +6x’ + 3.

OxpyxHOCTH paanycoB 5 u 8 ¢ uentpamu O; u O, COOTBETCTBEHHO KACarOTCs B

Touke A. [Ipsamas, npoxoasiias yepes ToOUKy A, BTOPUYHO MEPECEKAET MEHbBLIYIO
OKpYHOCTb B TOYKe B, a Oospmyto — B Touke C. Haiinure miowanb
Tpeyronbuuka BCO, , ecnu ZABO, =15°.

HatinuTe BCe 3HaueHus a , [IPU KAXKJAOM M3 KOTOPBIX YPAaBHCHHUE

ax+\l—3—4x—x2 =3a+1

MMEET €AMHCTBEHHBIN KOPEHb.

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a
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Enunblii rocyaapersenHblii 93x3amed no MATEMATHUKE

WHCTpyKUMS 10 BBINOJHEHHIO PadoThl

Ha BbIMOMHEHHE SK3aMEHALMOHHOH paboThl MO MareMmarHke Jagrcs
3 yaca 55 mMuHyT (235 MuHYT). PaboTa COCTOMT M3 JIBYX 4acTeil, BKIIOYAIOLIMUX
B ce0s 20 3anaHuid.

Yacte 1 conmepxut 14 3amanuii ¢ kparkum otBetoM (B1-B14) 6Ga3oBoro
YPOBHS MO Marepuaay Kypca mareMaTuku. OTBETOM SBJISETCS LEJ0€ YUCIO WU
KOHEYHas NeCATUYHas Opo0b.

Yacte 2 conmepxur 6 Oonee cinoxHbIX 3amaHuii (C1-C6) mo marepuainy
Kypca MateMaTuku. [Ipu MX BBINOJHEHHMH HANO 3aMMCaTh MOJHOE DEIUEHHE U
OTBET.

Bcee Gnanku EI'D 3anonHA0TCS SpKUMH YEPHBIMU YepHUIamMu. Jlomyckaercs
UCTIONIb30BaHKE TeIEBOH, KalUIIIAPHON UK NMEPEBOH PyUKH.

[Ipy BbIMOAHEHMM 3aJaHMNl Bbl MoOXKeTe TOJIb30BAaTHCS UEPHOBUKOM.
OOpaiaem Bale BHUMaHue, UTO 3allMCH B YEPHOBUKE HE Oy yT yUUTHIBATbCA MPH
OLIEHMBAHUU PabOTHI.

CoBeTyeM BbINOJNHATD 3a/laHisl B TOM MOps/IKe, B KOTOPOM OHH JaHbl. [lns
9KOHOMHH BPEMEHH MpOIyCKaiTe 3aJaHHe, KOTOPOE He yaETCsl BBINOIHUTD Cpasy,
U TmepexoauTe K crnemyroweMy. Ecnu mocne BbIMONHEHHs Bcell paboTel y Bac
ocTaHeTcs BpeMs, Bbl cMOkeTe BEpHYThCS K MPOIY LUEHHBIM 3aAaHHSM.

Bannel, nomyueHHble Bamu 3a BBINOJIHEHHBIE 3aJaHUs, CYyMMHUPYHOTCS.
[ToctapaiiTech BBIMOJHUTL KaK MOXKHO Oosblle 3afaHuii U HaOpaTh Haubounbllee
KOJIMYECTBO OalIoB.

Kenaem ycnexa!

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

Yacrp 1

Omeemom Ha 3a0anus BI-Bl14 0onicno ovimb yenoe 4ucio uid KOHEUHAs
decamuunas 0opods. Omeem ciedyem 3anucamo ¢ 01anKk omeemos Ne 1 cnpaga
Om HOMEPAa 6bINOIHAEMO20 3A0AHUS, HAYUHAA C hepeoil Kiemouku. Kajcoyro
uugpy, 3HAK MUHYC U 3QNAMYI0 RUWUmME 6 OMOENbHOU Klemouke
6 COOmeemcmeuu ¢ nNPUEEOEHHLIMU 6 Dnanke odpazyamu. Eounuyvl uzmepenuii
nUCamp He HYHCHO.

Opna Tabnerka JiekapcTBa BecUT 20 MI' U COAEPXKUT 9% aKTHBHOTO BELIECTBA.

PeGénky B Bo3pacte 10 6 MecsAleB Bpay MponuceiBaeT 1,35 Mr aKTUBHOIO
BELIECTBA HAa KaXIbli KuIorpaMm Beca B CyTKH. CKOJBbKO TabNETOK 3TOro
JieKapcTBa CledyeT AaTh peOEHKY B BO3pacTe UETHIPEX MecALEeB U BecoM 8 kr B
TEeYEeHHe CyToK?

Ha nuarpamme nokasaHo pacrpeieiieHue BbIMIaBkd Mend B 10 cTpaHax Mmupa
(B ThICsUax ToHH) 3a 2006 ron. Cpeau MpeacTaBiICHHBIX CTPaH MEPBOE MECTO IO
BbimiaBke Menu 3anumanu CLLA, necatoe mecto — Kasaxcran. Kakoe mecto
3aHMMana ABcTpanus?
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HesaBucumas oskcriepTHas Jaboparopusi onpenensieT pedTHHr R ObITOBBIX
npubopoB Ha ocHoBe Ko3(duumenra neHHocty, papHoro 0,01 cpenHeii uensl P,
nokaszarenieil gyHkuMOHanbHOCTH [, kadectBa O W nuzaiiHa D . Kaxablii w3
nokaszareneil oueHuBaerca wuenbiM uuciaoM oT 0 mo 4. HToroBblii peHTHHT
BBIUUCIISIETCS 10 hopMyJIe

R=4(2F+20+D)-0,01P.
B Tabnuue naHbl cpeHsAs LEHAa M OLEHKH KaXIOro Iokaszarels A HECKOJBKUX

MoAened  JNEeKTPUUECKUX 4YalHMKOB. OmNpenenuTe HAaWBBICIUMHA  pEHTHHT
NPECTaBIEHHBIX B TaOMHLIE MOJENeH NEeKTPUIECKUX YaliHUKOB.
Mogenb yaiinuka | Cpennsisi ueHa | @yHkuvoHanbHocTh | KauectBo | JluzaiiH
A 4000 1 0 0
b 4500 4 3 0
B 4400 2 3 0
r 4200 2 3 4

Haiinute KopeHb ypaBHEHHUS 47" 64,

B Tpeyronshuke ABC AB=BC, AC =15, Beicotra CH
paBHa 6. Haiinure cunyc yrna ACB.

Haiinure 3HaueHue Beipaxkenus log, 135 —log, 3,75.

Ha pucynke wusoOpaxéH rpapuk ¢yHkunn y=f(x), onpenenéuHoil Ha
unrepsane (—5;8). Haiimure KonM4ecTBO TOYEK, B KOTOPBIX MPOM3BOLHAs
dyHkunn f(x) pasua 0.

y
ysw [V Y
-5 0 1 8 «x
& M/ \
U \
?—

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

B12

B13

Oxono koHyca omucaHa cdepa (cdepa COmEpPKHT OKpPYIKHOCTBH
OCHOBaHMsl KOHyca M ero BepuiMHy). LleHTp cdepsl coBmamaer c

LIEHTPOM OCHOBAHHs KOHyca. Pamiyc cepsl pasen 26~/2 . Haiinure '
00pasyoLIy0 KOHyca.

[Tepen Hayanom nepBoro Typa 4YeMMUOHATa MO LaxMaTaM yYaCTHUKOB pa3OUBalOT
Ha UrpoBble Naphbl ciIyyaiiHBIM 00pa30M ¢ MOMOLLBIO Xkpedus. Beero B uemnuonare
ydacTByeT 26 11aXMaTHCTOB, CPeld KOTOpbIX 5 crnopTcMeHoB W3 Poccuu, B TOM
yucie Kupumn YepHoycoB. Halioute BepoOsSTHOCTb TOro, YTO B IEPBOM Type
Kupunn YepHoycoB Oy et urpatb ¢ KakuM-JIM00 maxmaTuctoM 3 Poccuu.

Haiinute 00BEM MHOrorpaHHuMka, BepLIMHaMH KOTOPOTO
apnsores Touku D, 4,, B, C,, D,, E,, F, npaBunpHO#

wectuyronbHoii  npusmel  ABCDEFA,B,C\D,E\F;, nnowmanp

OCHOBaHHUsI KOTOPOIi paBHa 12, a 6okoBOE pedpo paBHO 2.

Jlokatop Oaruckada, paBHOMEPHO TMOrPYHAKOLIErocs BEPTHKATBLHO BHM3,

UCIYyCKaeT  yJIbTPa3BYKOBblE HMITyJbChl  yactoTol 299 MI'm.  CkopocThb

norpyxeHus Oaruckada, Belpakaemas B M/C, ompenensercs mo ¢opmyne

:c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Bode, f, — 4acToTa
0

HCIyCKaeMbIX MMIYJbcoB (B MI'L), f — 4acToTa OTpa)KEHHOrO OT JHA CHUTHAA,
peructpupyemas npuémHukom (B MI'). Onpenenute HauOOBLIYIO BO3MOMKHYIO
4acTOTY OTPaKEHHOro CHUrHama f, eciu CKOpPOCTb MOrpyskeHus Oaruckada He
JIOJI’KHA MpeBbIath 5 M/c. OTBeT Bbipasute B MI L.

Karep B 10:00 Bbimien u3 nmyHkTa A B MyHKT B, pacnonokeHHsbIi B 15 kM OT A.
[Tpo6biB B myHKTe B 4 uaca, karep oTnpaBuics Ha3zad M BEpHYJCH B MyHKT A
B 18:00 Toro ke must. Onpenenure (B KM/4) COOCTBEHHYIO CKOPOCTb KaTepa, eCiu
W3BECTHO, YTO CKOPOCTb TEUEHUS PEKH paBHA 2 KM/U.

2
N +

Haiinute HauGonbluee 3HaUeHHEe QYHKLIMH ) = X9 orpeske [—11;-1].
x

He 3a06y0vme nepenecmu éce omeemyl 8 0.1aHK omeemog Ne 1. |
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Yactb 2
- - 3aoyMaHO HECKONIbKO (He 00s3aTeNbHO PasfMUHbIX) HATYpATbHBIX YMCENl. DTH
HAna sanucu pewenuii u omsemos na 3aoanun CI1-C6 ucnoavsyiime onanx YMCNAa U UX BCE BO3MOXKHBIE CYMMBI (110 2, 1O 3 M T.J1.) BBITUCBIBAIOT HA JOCKY B
omeemog Ne 2. 3anumume cnauana Homep 6vinoinsemozo 3aoanus (C1, C2 u nopsiake HeyObiBaHMi. ECiH Kakoe-TO WUHCHO 7, BBIMHCAHHOE HAa NOCKY,
m. 9.), a 3amem noHOe 0DOCHOSARHOE pewienue U omeem. TIOBTOPSIETCS HECKOJIBKO Pa3, TO HAa JOCKE OCTaBAETCA OJHO TAaKOe YHCIO 7, a
oCTaJIbHBIE YHCIIa, paBHBIE 1, CTHpalOTCa. Hanpumep, ecu 3agymansl uncia 1, 3,
3, 4, To Ha nocke Oynet 3anucaH Habop 1, 3,4, 5,6,7,8, 10, 11.
a) [puBenuTe NpUMEp 3aayMaHHbBIX YUCE, IJIs KOTOPBIX Ha IOCKe OyAeT 3anucaH
sinx sinx cos X Ha60p ], 2’ 3, 4’ 5.

a) Pewmre ypagHenme 12777 =377 -4 7. 6) CyliecTByeT i NpUMeEp TaKUX 3aJyMaHHbIX YMCEN, U1l KOTOPbIX Ha JOCKE

0) Haiinute Bce KOPHU 3TOrO ypaBHEHHs, IPUHALIEKALIUE OTPE3KY [Zn; 7—’1 Oyner 3anucad Habop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?
2 B) [IpuBenTe BCE MPUMEPHI 3aayMaHHBIX YMCEN, I KOTOPBIX Ha NOCKE OyaeT

3anucaH Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.

B npaBunbHO# uyeTblpéxyroabHoi nupamuae MABCD ¢ BeplurHOW M CTOpPOHBI
OCHOBaHHUS paBHbI 15, a GokoBble p&€Opa paBHbl 16. HalimuTte mnouans ceueHus
nvpamMuIbl TUIOCKOCTBIO, MpoxXonsuiel yepe3 Touky D u cepenuny pebpa MB
napasiensHo npamoi AC .

Pewure crucremy HepaBeHCTB

6
log _XLZ—Q
T (x-4)f
2
x3+9x2+40x +2x—10$2.

x—5

OxpyaxHocTH paanycoB 3 u 9 ¢ uentpamu O; u O, COOTBETCTBEHHO KaCarOTCs B

Touke A. [Ipsamas, npoxoasiias yepes ToOUKy A, BTOPUYHO MEPECEKAET MEHbBLIYIO
OKpYHOCTb B TOYKe B, a Oospmyto — B Touke C. Haiinure miowanb
Tpeyronbhuka BCO, , ecnu ZABO, =30°.

HatinuTe BCe 3HaueHus a , [IPU KAXKJAOM M3 KOTOPBIX YPAaBHCHHUE

ax+\/3—2x—x2 =4a+2

UMEET €AMHCTBEHHBIH KOpPEHb.

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a
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Enunblii rocyaapersenHblii 93x3amed no MATEMATHUKE

WHCTpyKUMS 10 BBINOJHEHHIO PadoThl

Ha BbIMosHEHHE SK3aMEHALMOHHOHW paboThl MO MareMarHke Jagrcs
3 yaca 55 mMuHyT (235 MuHYT). PaboTa COCTOMT M3 JIBYX 4acTeil, BKIIOYAIOLIMUX
B ce0s 20 3anaHuid.

Yacte 1 conmepxut 14 3amanuii ¢ kparkum otBetoM (B1-B14) 6Ga3oBoro
YPOBHs MO MaTepuaiy Kypca MateMaTtukd. OTBETOM SBJSETCS LEJIOEe YUCIIO WU
KOHEYHas IeCATUYHas ApoOb.

Yacte 2 conmepxur 6 Oonee cinoxHbIX 3amaHuii (C1-C6) mo marepuainy
Kypca MateMaTuku. [1py WX BBIMOJHEHWHM HAAO 3aMKMcaTh MOJIHOE pELIEHUE U
OTBET.

Bce 6nanku EI'D 3anonHsoTCs SpKUMU YEPHBIMU YepHUnamMu. JlomyckaeTcs
UCTIONIb30BaHKE TeIEBOH, KalUIIIAPHON UK NMEPEBOH PyUKH.

[Ipy BbIMOAHEHMM 3aJaHMNl Bbl MoOXKeTe TOJIb30BAaTHCS UEPHOBUKOM.
Obpaiuaem Baule BHUMaHKe, YTO 3alUCH B YEPHOBUKE HE OYyT YUMTBIBATHCS MPH
OLIEHMBAHUU PabOTHI.

CoBeTyeM BbINOJNHATD 3a/laHisl B TOM MOps/IKe, B KOTOPOM OHH JaHbl. [lns
9KOHOMMHU BPEMEHHM MPOIyCKaiTe 3a1aHue, KOTOPOe He yAa&Tcs BbIMOJIHUTD Cpazy,
U mepexoauTe K creayrouiemy. Ecnu mocne BbinosiHeHUs Bcell paboThl y Bac
ocTaHeTcs BpeMsi, Bbl cMokeTe BEpHYTHCS K MPOIMY LLIEHHBIM 331aHUSM.

Bannel, nomyueHHble Bamu 3a BBINOJIHEHHBIE 3aJaHUs, CYyMMHUPYHOTCS.
[TocrapaiiTech BBINOJHUTL Kak MOXKHO Oouipllie 3aiaHuil M HaOpaTh Haubombluee
KOJIMYECTBO OalIoB.

Kenaem ycnexa!

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

Yacrp 1

Omeemom Ha 3a0anus BI-Bl14 0onicno ovimb yenoe 4ucio uid KOHEUHAs
decamuunas 0opods. Omeem ciedyem 3anucamo ¢ 01anKk omeemos Ne 1 cnpaga
Om HOMEPAa 6bINOIHAEMO20 3A0AHUS, HAYUHAA C hepeoil Kiemouku. Kajcoyro
uugpy, 3HAK MUHYC U 3QNAMYI0 RUWUmME 6 OMOENbHOU Klemouke
6 COOmeemcmeuu ¢ nNPUEEOEHHLIMU 6 Dnanke odpazyamu. Eounuyvl uzmepenuii
nucamo He HyHCHO.

OpnHa Tabnerka JiekapcTBa BecUT 30 MI M COIEPKUT 5% aKTUBHOIO BELLECTBA.
PeG&Hky B BO3pacTte a0 6 MecsaueB Bpau mnponucbiBaeT 0,75 M aKTHBHOTO
BEILECTBA HA KaKAbli KuiorpamMMm Beca B CYTKH. CKOJIBKO TalJeTOK 3TOro
JekapcTBa ciefyeT AaTb peOEHKY B Bo3pacTe MSTH MECSLEB UM BecoM 8 kr B
TEUEHHUE CyTOK?

Ha nuarpamme mnokasaHo pacrpenesieHHe BbIIUIaBKM Meau B 11 cTpaHax mupa
(B Thicayax TOHH) 3a 2006 roxa. Cpenu npeAcTaBlIEHHbIX CTpaH MEPBOE MECTO MO
BbIIUIaBKE Menu 3aHuMana [lanya— HoBas ['BuHes, oaMHHaaLaToe MeCTO —
Wunus. Kakoe mecto 3aHumana bpazunus?
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Haiinute niowans Tpaneuuu, n300paxEHHON Ha pUCYHKe.
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HesaBucumas oskcriepTHas Jaboparopusi onpenensieT pedTHHr R ObITOBBIX
npubopoB Ha ocHoBe Ko3(duumenra neHHocty, papHoro 0,01 cpenHeii uensl P,
nokaszarenieil gyHkuMOHanbHOCTH [, kadectBa O W nuzaiiHa D . Kaxablii w3
nokaszareneil oueHuBaerca wuenbiM uuciaoM oT 0 mo 4. HToroBblii peHTHHT
BBIUUCIISIETCS 10 hopMyJIe
R=4(2F+20+D)-0,01P.

B Tabnuue naHbl cpeHsAs LEHAa M OLEHKH KaXIOro Iokaszarels A HECKOJBKUX
mozenel ToctepoB. OmNpenenuTe HAMBBICIUMKA PEHTUHI MNPEICTABIECHHBIX B
TabnuLe Mojesnel ToCTepoB.

Mogenb Toctepa | Cpennss ueHa | @ynkuuoHaneHocTh | KauectBo | JluzaiiH
A 5500 0 0 4
b 5400 0 1 2
B 4800 4 4 1
r 6000 4 4 1

. -3
Haiizmre kopeHb ypaBHenus 2~ =8.

B Tpeyronshuke ABC AB=BC, AC =15, Beicotra CH
paBHa 6. Haiinure cunyc yrna ACB.

Haiinute 3HaueHue Beipaxkenus log, 45—log7,5.

Ha pucynke wusoOpaxéH rpapuk ¢yHkunn y=f(x), onpenenéuHoil Ha
UHTEpBase (—10;3). Haiinure konmuuecTBO TOUEK, B KOTOPBIX MPOU3BOJHAS
dyHkunn f(x) pasua 0.

[ - g
y=/x/7\ | /
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—-10 of 1 3 x
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@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

B12

B13

Oxono koHyca omucaHa cdepa (cdepa COmEpPKHT OKpPYIKHOCTBH
OCHOBaHMsl KOHyca M ero BepuiMHy). LleHTp cdepsl coBmamaer c

LIEHTPOM OCHOBAHHs KOHyca. Pamiyc cepsl pasen 26~/2 . Haiinure '
00pasyoLIy0 KOHyca.

[Tepen Hayanom nepBoro Typa 4YeMMUOHATa MO LaxMaTaM yYaCTHUKOB pa3OUBalOT
Ha UrpoBble Naphbl ciIyyaiiHBIM 00pa30M ¢ MOMOLLBIO Xkpedus. Beero B uemnuonare
yydacTByeT 46 11aXMaTUCTOB, cpean KoTopbix 10 cnoprcmeHnoB u3 Poccuu, B TOM
yucie Jmurpuit TocHuH. Haiinute BepoATHOCTH TOro, 4TO B MEPBOM Type
Jmutpuii TocHUH OyeT Urpath ¢ KaKUM-THO0 LIaxMaTucTom U3 Poccuu.

Haiinute 00BEM MHOrorpaHHuMka, BepLIMHaMH KOTOPOTO
apnaorcs touku A, B, C, D, E, F, D, npasuibHOH

wectuyronbHoii  npusmel  ABCDEFA,B,C\D,E\F;, nnowmanp

OCHOBaHHUs KOTOPOIi paBHa 5, a 60koBOE pedpo paBHO 9.

Jlokatop Oaruckada, paBHOMEPHO TMOrPYHAKOLIErocs BEPTHKATBLHO BHM3,

UCIyCKaeT yJIbTPa3ByKOBble HUMIyJbchl yactotol 186 MI'm.  CkopocTh

norpyxeHus Oaruckada, Belpakaemas B M/C, ompenensercs mo ¢opmyne

:c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Bode, f, — 4acToTa
0

UCIyCKaeMbIX MMIYJIbCOB (B MI'1), f — 4acToTa OTpaXKEHHOrO OT IHA CHUTHAJA,

peructpupyeMas npuéMHukoM (B MI'n). Onpeznenute HaMOOBLIYIO BO3MOXKHYIO
YacTOTy OTPaXKEHHOro CHUrHajga f, €Clii CKOPOCTh MOrpykeHus OaTuckada He

JIoJkHa npeBblarek 12 m/c. OtBeT BeIpasute B MI'LL.

Baiinapka B 9:00 BbllIa U3 MyHKTa A B MyHKT B, pacnonoxeHHsblid B 15 kM oT A.
[Tpo6biB B nyHkTe B 45 muHyT, Oalinapka oTnpaBuiach Hazal W BEpHyJach
B myHKT A B 16:00 Toro e ausa. Onpeaenute (B KM/4) COOCTBEHHYIO CKOPOCTb
Gaitnapku, eciii H3BECTHO, YTO CKOPOCTb TEYEHHS PEKH paBHA | KM/4.

2
N +
Haiinute HauGonbluee 3HaUeHHEe QYHKLIMH ) = X9 orpeske [—11;-1].
x

He 3a06y0vme nepenecmu éce omeemyl 8 0.1aHK omeemog Ne 1. |
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Yactb 2
- - 3aqyMaHO HECKOJbKO (He 00s3aTeslIbHO pa3lIMuHbIX) HATypalbHbIX YMCell. OTH
Ana 3anucu pewenuii u omsemos Ha 3adanus CI1-C6 ucnonvsyiime bnaux 4uCclia U UX BCE BO3MOXHbIE CyMMBI (IO 2, MO 3 M T.A.) BBIMUCHIBAIOT Ha JIOCKY B
omeemog Ne 2. 3anumiume cHavaia Homep vlnonaemozo 3aoanusn (Cl, C2 u nopsake HeyObianus. ECIM KaKOe-TO 4MCIO 7, BBHIHCAHHOE Ha JOCKY,
m. 0.), @ 3amem nonHoe 06OCHOBANHOE pewterue U Omsem. MIOBTOPSIETCS HECKOJIBKO Pa3, TO Ha JOCKE OCTABJSETCS OIHO TaKOe YUCIO #, a

ocTajibHble YKCIa, paBHbIE 7, CTHpaloTcs. Hanpumep, ecnu 3aaymansl uucna 1, 3,
3, 4, To Ha nocke Oynet 3anucaH Habop 1, 3,4, 5,6,7,8, 10, 11.
a) [IpuBenuTe nmpuMep 3ayMaHHbIX YUCEN, [T KOTOPBIX Ha IOCKe OyJeT 3anucaH
cos X COSX o—sinx Ha60p ], 2’ 3, 4’ 5.
a) Pewnre ypasHenme 20 =475 ’ 6) CyliecTByeT i NpUMeEp TaKUX 3aJyMaHHbIX YMCEN, U1l KOTOPbIX Ha JOCKE
0) Haiinute Bce KOPHU 3TOrO ypaBHEHHs, IPUHALIEKALIUE OTPE3KY [—9—n; —3n] Oyner 3anucad Habop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?
2 B) [IpuBenuTe BCe MpUMeEpbl 3aJyMaHHbIX YMCElN, Ul KOTOPbIX Ha J0cke Oyner
3anucan Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.

B npaBunbHO# uyeTblpéxyroabHoi nupamuae MABCD ¢ BeplurHOW M CTOpPOHBI
OCHOBaHHUS paBHbI 15, a GokoBble p&€Opa paBHbl 16. HalimuTte mnouans ceueHus
nvpamMuIbl TUIOCKOCTBIO, MpoxXonsuiel yepe3 Touky D u cepenuny pebpa MB
napasiensHo npamoi AC .

Pewure crucremy HepaBeHCTB

7
log _XL2—4,
T (x-3)!
2
x3+8x2+18x +5x—15$5'

x-3

OxpyaxHocTH paanycoB 3 u 9 ¢ uentpamu O; u O, COOTBETCTBEHHO KaCarOTCs B

Touke A. [Ipsamas, npoxoasiias yepes ToOUKy A, BTOPUYHO MEPECEKAET MEHbBLIYIO
OKpYHOCTb B TOYKe B, a Oospmyto — B Touke C. Haiinure miowanb
Tpeyronbhuka BCO, , ecnu ZABO, =30°.

HatinuTe BCe 3HaueHus a , [IPU KAXKJAOM M3 KOTOPBIX YPAaBHCHHUE

ax+\[—27—l2x—x2 =7a+3

MMEET €AMHCTBEHHBIN KOPEHb.

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a
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Enunblii rocyaapersenHblii 93x3amed no MATEMATHUKE

WHCTpyKUMS 10 BBINOJHEHHIO PadoThl

Ha BbIMosHEHHE SK3aMEHALMOHHOHW paboThl MO MareMarHke Jagrcs
3 yaca 55 mMuHyT (235 MuHYT). PaboTa COCTOMT M3 JIBYX 4acTeil, BKIIOYAIOLIMUX
B ce0s 20 3anaHuid.

Yacte 1 conmepxut 14 3amanuii ¢ kparkum otBetoM (B1-B14) 6Ga3oBoro
YPOBHs MO MaTepuaiy Kypca MateMaTtukd. OTBETOM SBJSETCS LEJIOEe YUCIIO WU
KOHEYHas IeCATUYHas ApoOb.

Yacte 2 conmepxur 6 Oonee cinoxHbIX 3amaHuii (C1-C6) mo marepuainy
Kypca MateMaTuku. [1py WX BBIMOJHEHWHM HAAO 3aMKMcaTh MOJIHOE pELIEHUE U
OTBET.

Bce 6nanku EI'D 3anonHsoTCs SpKUMU YEPHBIMU YepHUnamMu. JlomyckaeTcs
UCTIONIb30BaHKE TeIEBOH, KalUIIIAPHON UK NMEPEBOH PyUKH.

[Ipy BbIMOAHEHMM 3aJaHMNl Bbl MoOXKeTe TOJIb30BAaTHCS UEPHOBUKOM.
Obpaiuaem Baule BHUMaHKe, YTO 3alUCH B YEPHOBUKE HE OYyT YUMTBIBATHCS MPH
OLIEHMBAHUU PabOTHI.

CoBeTyeM BbINOJNHATD 3a/laHisl B TOM MOps/IKe, B KOTOPOM OHH JaHbl. [lns
9KOHOMMHU BPEMEHHM MPOIyCKaiTe 3a1aHue, KOTOPOe He yAa&Tcs BbIMOJIHUTD Cpazy,
U mepexoauTe K creayrouiemy. Ecnu mocne BbinosiHeHUs Bcell paboThl y Bac
ocTaHeTcs BpeMsi, Bbl cMokeTe BEpHYTHCS K MPOIMY LLIEHHBIM 331aHUSM.

Bannel, nomyueHHble Bamu 3a BBINOJIHEHHBIE 3aJaHUs, CYyMMHUPYHOTCS.
[TocrapaiiTech BBINOJHUTL Kak MOXKHO Oouipllie 3aiaHuil M HaOpaTh Haubombluee
KOJIMYECTBO OalIoB.

Kenaem ycnexa!

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

Yacrp 1

Omeemom Ha 3a0anus BI-Bl14 0onicno ovimb yenoe 4ucio uid KOHEUHAs
decamuunas 0opods. Omeem ciedyem 3anucamo ¢ 01anKk omeemos Ne 1 cnpaga
Om HOMEPAa 6bINOIHAEMO20 3A0AHUS, HAYUHAA C hepeoil Kiemouku. Kajcoyro
uugpy, 3HAK MUHYC U 3QNAMYI0 RUWUmME 6 OMOENbHOU Klemouke
6 COOmeemcmeuu ¢ nNPUEEOEHHLIMU 6 Dnanke odpazyamu. Eounuyvl uzmepenuii
nucamo He HyHCHO.

OpnHa Tabnerka JiekapcTBa BecUT 40 MI' M COIEPKUT 5% aKTUBHOIO BELLECTBA.
PeG&Hky B BO3pacTte 10 6 MecsileB Bpau MponucbiBaeT 1,25 Mr akTHBHOTO
BEILECTBA HA KaKAbli KuiorpamMMm Beca B CYTKH. CKOJIBKO TalJeTOK 3TOro
JekapcTBa cielyeT AaThb peO&HKYy B BO3pacTe TPEX MecsleB M BecoM 8 kI B
TEUEHHUE CyTOK?

Ha nuarpamme mnokasaHo pacrpenesieHHe BbIIUIaBKM Meau B 11 cTpaHax mupa
(B Thicayax TOHH) 3a 2006 roxa. Cpenu npeAcTaBlIEHHbIX CTpaH MEPBOE MECTO MO
BbIIUIaBKE Menu 3aHuMana [lanya— HoBas ['BuHes, oaMHHaaLaToe MeCTO —
Wunus. Kakoe mecto 3aHumMana MoHronus?
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Haiinure miowane Tpaneunu, H300pakEHHOM Ha pUCYHKeE.
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HesaBucumas oskcriepTHas Jaboparopusi onpenensieT pedTHHr R ObITOBBIX
npubopoB Ha ocHoBe Ko3(duumenra neHHocty, papHoro 0,01 cpenHeii uensl P,
nokaszarenieil gyHkuMOHanbHOCTH [, kadectBa O W nuzaiiHa D . Kaxablii w3
nokaszareneil oueHuBaerca wuenbiM uuciaoM oT 0 mo 4. HToroBblii peHTHHT
BBIUUCIISIETCS 10 hopMyJIe

R=4(2F+20+D)-0,01P.
B Tabnuue naHbl cpeHsAs LEHAa M OLEHKH KaXIOro Iokaszarels A HECKOJBKUX

Mozenel aneKkTpuueckux OneHaepoB. Onpenenure HauBbICLUMHA — PEHTHHI
NPECTABIEHHBIX B TAOIHLIE MOJENEH NEeKTPUIECKUX ONeHIepoB.
Mopenb Onienaepa | Cpennsisi ueHa | @yHkuuoHanbHocTh | KavecTBo | Jlu3aiiH
A 5400 4 2 4
b 3600 3 0 4
B 4200 1 2 3
r 4800 3 4 2

o 4
Haiinure kopens ypaBHenns 4 =4,

B Tpeyronbuuke ABC AB=BC, AC=2, Bbicora CH
paBHa 1. Halinute cunyc yrna ACB .

Haiinure 3HaueHue Beipaxkenus log, 24 —log, 0,75.

Ha pucynke wusobpaxés rpapuk QyHkumu y=f(x), onpemenéuHoii Ha
unrepsane (—6;5). Haiinute KonMYecTBO TOYEK, B KOTOPHIX MPOM3BOAHAS
dyukunm f(x) pasHa 0.

y
[ -
NVAVVARRE!
V1IN P
-6 0] 1 5 x
il \/

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

B12

B13

Oxono koHyca omucaHa cdepa (cdepa COmEpPKHT OKpPYIKHOCTBH
OCHOBaHMsl KOHyca M ero BepuiMHy). LleHTp cdepsl coBmamaer c

LIEHTPOM OCHOBAHHs KOHyca. Pamiyc cepsl pasen 32+/2 . Haiiure '
00pasyoLIy0 KOHyca.

[Tepen Hayanom nepBoro Typa 4YeMMUOHATa MO LaxMaTaM yYaCTHUKOB pa3OUBalOT
Ha UrpoBble Naphbl ciIyyaiiHBIM 00pa30M ¢ MOMOLLBIO Xkpedus. Beero B uemnuonare
ydacTByeT 26 11aXMaTHCTOB, CPeld KOTOpbIX 5 crnopTcMeHoB W3 Poccuu, B TOM
yucie Kupumn YepHoycoB. Halioute BepoOsSTHOCTb TOro, YTO B IEPBOM Type
Kupunn YepHoycoB OyaeT urpatb ¢ KakuM-JiM00 maxmaTiuctoM 3 Poccuu.

Haiinute 00BEM MHOrorpaHHuMka, BepLIMHaMH KOTOPOTO
apnsoTes toukm F, A, By, C,, D,, E;, F, npaBunpHOH

wectuyronbHoii  npusmel  ABCDEFA,B,C\D,E\F;, nnowmanp

OCHOBaHHUs KOTOPOIi paBHa 4, a 60KOBOE pedpo paBHO 3.

Jlokatop Oaruckada, paBHOMEPHO TMOrPYHAKOLIErocs BEPTHKATBLHO BHM3,

UCIYyCKaeT  yJIbTPa3ByKOBble HMITyJbChl yactoTol 494 MI'u.  CkopocThb

norpyxeHus Oaruckada, Belpakaemas B M/C, ompenensercs mo ¢opmyne

:c-%, rae ¢=1500 m/c — ckopocTh 3Byka B Bode, f, — 4acToTa
0

UCIyCKaeMbIX MMIYJIbCOB (B MI'1), f — 4acToTa OTpaXKEHHOrO OT IHA CHUTHAJA,

peructpupyeMas npuéMHukoM (B MI'n). Onpeznenute HaMOOBLIYIO BO3MOXKHYIO
YacTOTy OTPaXKEHHOro CHUrHajga f, €Clii CKOPOCTh MOrpykeHus OaTuckada He

JomkHa npeeiuarek 18 m/c. OtBeT Beipasute B MI'LL.

Karep B 10:00 Bbimien u3 nmyHkTa A B MyHKT B, pacnonokeHHsbIi B 15 kM OT A.
[Tpo6biB B myHkre B 1 uyac 15 MuHyT, Karep OTNpaBWCS Ha3ad W BEpHYJCA
B myHKT A B 14:00 Toro e ausa. Onpeaenute (B KM/4) COOCTBEHHYIO CKOPOCTb
Karepa, eclii U3BeCTHO, YTO CKOPOCTb TEYEHHS PEKH paBHA 1 KM/4.

2
HaiinuTe Haubonpliee 3HaueHHe GYHKLIUM Y = %121 Ha oTpe3ke [—20;—1].

He 3a06y0vme nepenecmu éce omeemyl 8 0.1aHK omeemog Ne 1. |
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Yacrp 2

Mna 3anucu pewrenuit u omeemoé Ha 3a0anuna CI-C6 ucnonv3yiime 01aHK
omeemog Ne 2. 3anumiume cHavaia Homep vlnonaemozo 3aoanusn (Cl, C2 u
m. 0.), a 3amem nOJIHOE 00OCHOBAHHOE PeuieHue U OMEem.

a) Perure ypaBHEHHE lzsmx =3smx '4cosx )

6) Haiinute Bce KOPHHU 3TOr0O ypaBHEHHs, MPUHAUIEKALINE OTPE3KY [Zn; 7771

B npaBunbHO# uyeTblpéxyroabHoi nupamuae MABCD ¢ BeplurHOW M CTOpPOHBI
9 “ o
OCHOBAHHUSI PaBHbI 2 a O6okoBble p&Opa paBHbl 12. Halinute nnowaab cedeHus

nMpamMMIbl MIOCKOCTBIO, Mpoxozsiueil uepe3 Touky C U cepeauHy pebpa MA
napasienpHo npsamoit BD.

Pewure cucremy HepaBeHCTB
x+5

—2_

(x_6)|2

30x” +7x-42 _
x—6 B

log,_, 12,

x3 +7x2 + 7.

OxpyxHoctd paauycoB 1 u 7 ¢ uentpamu O; u O, COOTBETCTBEHHO KaCarOTCs B

Touke A. [Ipsmas, npoxonsuias yepes TOYKy A, BTOPUYHO MEPECEKAET MEHBLIYIO
OKpY’KHOCTb B TOuke B, a Oonbuyto — B Touke C. Haligure mniowanb
Tpeyronsiuka BCO,, ecnu LABO, =22,5°.

Haiinure Bce 3HaY€HHUS @, MPU KaXKJAOM U3 KOTOPBIX YpPaBHEHHE

ax+\/—5—6x—x2 =5a+2

MMEET €AMHCTBEHHBIN KOPEHb.

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

3aﬂyMaH0 HECKOJIBKO (He 00s13aTeNbHO pa3J'lPl‘lelX) HaTypaJibHbIX YHCEII. OTH

4uCclia U UX BCE BO3MOXHbIE CyMMBI (IO 2, MO 3 M T.A.) BBIMUCHIBAIOT Ha JIOCKY B
nopsiike HeyObiBaHMA. Eciau  kakoe-TO YMCIIO #, BBIMMCAHHOE Ha JOCKY,
MIOBTOPSIETCS HECKOJIBKO Pa3, TO Ha JOCKE OCTABJSETCS OIHO TaKOe YUCIO #, a
ocTajibHble YKCIa, paBHbIE 7, CTHpaloTcs. Hanpumep, ecnu 3aaymansl uucna 1, 3,
3, 4, To Ha nocke Oynet 3anucaH Habop 1, 3,4, 5,6,7,8, 10, 11.

a) [TpuBenure npuMep 3aayMaHHbIX YHCEN, U1 KOTOPBIX Ha IOCKe OyleT 3amucaH
HaOop 2, 4, 6, 8, 10.

6) CyluecTByeT Jid MpUMep TaKWX 3aJyMaHHbIX UYMCeN, JJs KOTOPbIX Ha JOCKe
Oyner 3anucan Hatop 1, 3,4, 5,6, 8,10, 11, 12,13, 15, 17, 18, 19, 20, 22?

B) [IpuBenuTe BCe MpUMeEpbl 3aJyMaHHbIX YMCElN, Ul KOTOPbIX Ha J0cke Oyner
3anucaH Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.



EAWHbIA rocysapCTBEHHbI d9k3ameH, 2013 T. MATEMATUKA 1/3

Enunblii rocyaapersenHblii 93x3amed no MATEMATHUKE

WHCTpyKUMS 10 BBINOJHEHHIO PadoThl

Ha BbIMosHEHHE SK3aMEHALMOHHOHW paboThl MO MareMarHke Jagrcs
3 yaca 55 mMuHyT (235 MuHYT). PaboTa COCTOMT M3 JIBYX 4acTeil, BKIIOYAIOLIMUX
B ce0s 20 3anaHuid.

Yacte 1 conmepxut 14 3amanuii ¢ kparkum otBetoM (B1-B14) 6Ga3oBoro
YPOBHs MO MaTepuaiy Kypca MateMaTtukd. OTBETOM SBJSETCS LEJIOEe YUCIIO WU
KOHEYHas IeCATUYHas ApoOb.

Yacte 2 conmepxur 6 Oonee cinoxHbIX 3amaHuii (C1-C6) mo marepuainy
Kypca MateMaTuku. [1py WX BBIMOJHEHWHM HAAO 3aMKMcaTh MOJIHOE pELIEHUE U
OTBET.

Bce 6nanku EI'D 3anonHsoTCs SpKUMU YEPHBIMU YepHUnamMu. JlomyckaeTcs
UCTIONIb30BaHKE TeIEBOH, KalUIIIAPHON UK NMEPEBOH PyUKH.

[Ipy BbIMOAHEHMM 3aJaHMNl Bbl MoOXKeTe TOJIb30BAaTHCS UEPHOBUKOM.
Obpaiuaem Baule BHUMaHKe, YTO 3alUCH B YEPHOBUKE HE OYyT YUMTBIBATHCS MPH
OLIEHMBAHUU PabOTHI.

CoBeTyeM BbINOJNHATD 3a/laHisl B TOM MOps/IKe, B KOTOPOM OHH JaHbl. [lns
9KOHOMMHU BPEMEHHM MPOIyCKaiTe 3a1aHue, KOTOPOe He yAa&Tcs BbIMOJIHUTD Cpazy,
U mepexoauTe K creayrouiemy. Ecnu mocne BbinosiHeHUs Bcell paboThl y Bac
ocTaHeTcs BpeMsi, Bbl cMokeTe BEpHYTHCS K MPOIMY LLIEHHBIM 331aHUSM.

Bannel, nomyueHHble Bamu 3a BBINOJIHEHHBIE 3aJaHUs, CYyMMHUPYHOTCS.
[TocrapaiiTech BBINOJHUTL Kak MOXKHO Oouipllie 3aiaHuil M HaOpaTh Haubombluee
KOJIMYECTBO OalIoB.

Kenaem ycnexa!

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

Yacrp 1

Omeemom Ha 3a0anus BI-Bl14 0onicno ovimb yenoe 4ucio uid KOHEUHAs
decamuunas 0opods. Omeem ciedyem 3anucamo ¢ 01anKk omeemos Ne 1 cnpaga
Om HOMEPAa 6bINOIHAEMO20 3A0AHUS, HAYUHAA C hepeoil Kiemouku. Kajcoyro
uugpy, 3HAK MUHYC U 3QNAMYI0 RUWUmME 6 OMOENbHOU Klemouke
6 COOmeemcmeuu ¢ nNPUEEOEHHLIMU 6 Dnanke odpazyamu. Eounuyvl uzmepenuii
nucamo He HyHCHO.

Opnna Tabnerka nekapctBa BecUT 70 Mr U coaepkUT 4% aKTUBHOTO BEIIECTBA.

PeGénky B Bo3pacte 10 6 MecsaueB Bpay nponuceiBaeT 1,05 Mr akTUBHOrO
BEIIECTBA HAa KaXIbl KuiorpaMm Beca B CyTkM. CKONBKO TabJETOK 3TOro
JeKkapcTBa CleyeT AaTh PeOEHKY B BO3pAcTe MATH MECSLEB M BECOM 8 Kr B
TEeYEeHHe CyTOK?

Ha nuarpamme nokazaHo pacmpeneneHue BbIMJIaBKM Mead B 11 cTpaHax mupa
(B ThicAuax ToHH) 3a 2006 roa. Cpeau MpeacTaBiICHHbIX CTPaH MEPBOE MECTO MO
BbIMNIaBKe Menu 3aHuMmana [lamya— Hosas ['BuHes, onuMHHaauLaroe Mecto —
WNuaus. Kakoe mecto 3anumana Monrosnus?
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HesaBucumas oskcriepTHas Jaboparopusi onpenensieT pedTHHr R ObITOBBIX
npubopoB Ha ocHoBe Ko3(duumenra neHHocty, papHoro 0,01 cpenHeii uensl P,
nokaszarenieil gyHkuMOHanbHOCTH [, kadectBa O W nuzaiiHa D . Kaxablii w3
nokaszareneil oueHuBaerca wuenbiM uuciaoM oT 0 mo 4. HToroBblii peHTHHT
BBIUUCIISIETCS 10 hopMyJIe
R=4(2F+20+D)-0,01P.

B Tabnuue naHbl cpeHsAs LEHAa M OLEHKH KaXIOro Iokaszarels A HECKOJBKUX
Mozenelt BadenpHuL. OmnpenenuTe HaWBBICIINN PEHTHHT TNPEACTABICHHBIX B
Tabnuue Mozaesnel BadenbHHULL.

Mogaenb BadenbHulpbl | Cpennss uena | dynkuroHanbHocTh | KadecTso | [lu3aiin
A 4100 3 2 4
b 4700 0 2 2
B 5500 3 1 1
r 5400 0 2 0

. 9
Haiizmre kopeHb ypaBHenus 2 =8.

B tpeyronbuuke ABC AC=BC, AB=10, Beicota AH
paBHa 3. Haiinure cunyc yrna BAC.

Haiinure 3HaueHue Boipaxenus log, 96 —log,1,5.

Ha pucynke wusoOpaxéH rpapuk ¢yHkunn y=f(x), onpenenéuHoil Ha
unrepsane (—5;9). Haiinute KomMuecTBO TOYEK, B KOTOPBIX MPOM3BOLHAs

dyHkunn f(x) pasua 0.

y
| [ |

VEAVAN y f(x)//\

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a

B12

B13

Oxono koHyca omucaHa cdepa (cdepa COmEpPKHT OKpPYIKHOCTBH
OCHOBaHMsl KOHyca M ero BepuiMHy). LleHTp cdepsl coBmamaer c

LIEHTPOM OCHOBAHHs KOHyca. Pamiyc cepsl pasen 32+/2 . Haiiure '
00pasyoLIy0 KOHyca.

[Tepen Hauanom nepBoro Typa YeMIUOHaTa 10 HaCTOJIbHOMY TEHHUCY YYacCTHUKOB
pa30MBaIOT HAa UIPOBBIE Maphbl Cly4yaliHBIM 00pa3oM ¢ MoMoLiblo xpedus. Beero
B 4YEMIHOHAaTe YyacTByeT 26 CIMOPTCMEHOB, CPEedd KOTOPbIX 7 CIOPTCMEHOB
u3 Poccumn, B Tom umucne ['eopruii boukun. Haiinure BeposTHOCTH TOro, 4To
B nepBoMm Type [‘eopruii BoukuH Oyner urpartb ¢ KakUM-THOO CIOPTCMEHOM
u3 Poccun.

Haiinure 00BEM MHOTOTpaHHWKA, BEPLIMHAMH  KOTOPOTO
apnaorcs touku A, B, C, D, E, F, D, npasuibHOH

wecTuyronbHoit npusmel  ABCDEFA,B,C\D,E F,, nnowans

OCHOBaHHMs KOTOpPOi paBHa 5, a 6okoBoe pedpo paBHO 9.

Jlokartop ©Gatuckada, pPaBHOMEPHO MOTPYKAIOLIErOCs BEPTHKAIBHO BHH3,

UCMyCKaeT  YJbTPa3BYKOBbIE  MMIYJbChl  yacToToil 494 MI'n.  CkopocTb

norpykeHus Oaruckada, Bblpaxaemas B M/c, ompenensercs mno (dopmysie

=c-%, roe ¢=1500 m/c — ckopocTb 3Byka B BoJe, f, — 4acToTa
0

HCIyCKaeMbIX MMIyJbcoB (B MI'L), f — 4acToTa OTpa)KEHHOrO OT JHA CHUTHAJA,

peructpupyemas npuéMHukom (B MI'w). Onpenenure HauOOJbLIYIO BO3MOMKHYHO
YacTOTY OTPaKEHHOrO CHUTHama f, eciu CKOPOCTb MOrpyskeHus Oaruckada He

JoJbkHa mipeBbiath 18 m/c. OTBeT Bbipaszute B MI 1.

Baiinapka B 9:00 Bbllia M3 MyHKTa A B MyHKT B, pacnonoxenHslil B 15 kM oT A.
[TpoObie B myHkre B 45 muHyT, Oalimapka OTnpaBuUjach Haszajg M BEpHYJach
B MyHKT A B 16:00 Toro ke ausa. Onpenenure (B kM/4) COOCTBEHHYIO CKOPOCTh
Gaiinapku, eciii H3BECTHO, YTO CKOPOCTh TEUEHUS PEKU paBHa | KM/u.

2
Haiinute HaumeHblee 3HaYeHHE QYHKLIMU ) = X7 +44l Ha OTpe3Ke [2; 32].
X

He 3a0y0vme nepenecmu ce omeemol 8 O1aHK omeemog Ne 1. |
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Yactb 2
- - 3aoyMaHO HECKONIbKO (He 00s3aTeNbHO PasfMUHbIX) HATYpATbHBIX YMCENl. DTH
HAna sanucu pewenuii u omsemos na 3aoanun CI1-C6 ucnoavsyiime onanx YMCNAa U UX BCE BO3MOXKHBIE CYMMBI (110 2, 1O 3 M T.J1.) BBITUCBIBAIOT HA JOCKY B
omeemog Ne 2. 3anumume cnauana Homep 6vinoinsemozo 3aoanus (C1, C2 u nopsiake HeyObiBaHMi. ECiH Kakoe-TO WUHCHO 7, BBIMHCAHHOE HAa NOCKY,
m. 0.), a 3amem nonHoe 000CHO6ANHOE Peuterue U Omeem. TIOBTOPSIETCS HECKONBKO Pa3, TO HA JOCKE OCTaBIAETCA OJHO TAaKOe YHCJIO 7, a
OCTaJIbHbBIE YHCIIa, PaBHBIE 11, CTUpatoTes. Hanpumep, eciu 3aayMansl uucna 1, 3,
3, 4, To Ha nocke Oynet 3anucaH Habop 1, 3,4, 5,6,7,8, 10, 11.
a) [puBenuTe NpUMEp 3aayMaHHbBIX YUCE, IJIs KOTOPBIX Ha IOCKe OyAeT 3anucaH
cosx COSX sinx Ha60p 29 4a 69 8’ 10.

a) Pewmre ypasnenue 15 =3 6) CyliecTByeT i NpUMeEp TaKUX 3aJyMaHHbIX YMCEN, U1l KOTOPbIX Ha JOCKE

6) Haiinute Bce KOPHU 3TOrO ypaBHEHHs, IPUHALIEKALINE OTPE3KY [57[;]3—7[} . Oyner 3anucan Hatop 1, 3,4, 5,6, 8,10, 11, 12,13, 15, 17, 18, 19, 20, 22?
2 B) [IpuBenTe BCE MPUMEPHI 3aayMaHHBIX YMCEN, I KOTOPBIX Ha NOCKE OyaeT

3anucaH Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.

B npaBunbHO# uyeTblpéxyroabHoi nupamuae MABCD ¢ BeplurHOW M CTOpPOHBI
OCHOBaHHUS paBHbI 15, a GokoBble p&€Opa paBHbl 16. HalimuTte mnouans ceueHus
NUpaMHUIbl TUIOCKOCTBIO, MPOXonslleil yepe3 Touky D u cepeauHy pebpa MB

napannensHo npsamoit AC . e Bapi Bap2 Bap3
B 3 2 7
B2 7 (] 4
Pewure crucremy HepaBeHCTB B3 13 12 14
logs_xLél,o?—IO, B4 14 6 31
(x-5) B5 3 5 10
gl 30 +x=7 B6 04 0.25 03
x=7 B7 6 3 3
B 9 8 7
B9 20 104 46
OxpyxHOCTH paauycoB 2 u 3 ¢ uentpamud O; u O, COOTBETCTBEHHO KaCarOTCs B B10 0.08 0.64 0.2
Touke A. [Ipsmas, mpoxoasias yepe3 TOUKy A, BTOPMYHO MEPECEKaET MEHBLIYIO B11 : 12
OKpYHOCTb B TOYKe B, a Oospmyto — B Touke C. Haiinure miowanb B12 220.5 602 301
Tpeyronsuuka BCO,, ecnu ZABO, =30°. B13 1 8 4
B14 42 18 44

HaiinuTe BCe 3HaueHus a, MPpU KOKIAOM U3 KOTOPBIX YPAaBHECHHUE

ax+\/3—2x—x2 =4a+2

UMEET €AMHCTBEHHBIH KOpPEHb.

@A) ON12A DAananamLUAA AMWAS A Uananmyv B ~Arhans ARNRAasaAaRALIIAa 12 uavria Dacriatarraia (Dananat 11a1a



MATEMATUKA 1

IMamaTka 1451 IKcnepTa, npoBepsioniero pemenus 3aganuii C1-C6
0 MaTeMaTHKe

DKcnepT, MpOBEpSIOMUi paboTy, pacrojiaraeT KpUTEPUSMH OICHUBAHHS
petienuii 3ananuit C1-C6, BKIIIOYAIOIIUMU:

1) opMyITHPOBKY 331aHHS C Pa3BEPHYTHIM OTBETOM;

2) 0/IHO U3 BO3MOXKHBIX PELICHHUN 3aJaHHS;

3) conepxaHue KpUTEpHUs.

Cremyer NOMHHTB, 9TO, IIPOBEpssA pEIICHHWSA 3agaHUH C Pa3sBEPHYTHIM
OTBETOM, JKCIIEPT OIICHHBACT MATEMAaTHYECKY DAaMOTHOCTH INPEACTAaBICHHOIO
pelieHus. DKCIEepT He J0JDKEH MPEABABIATh 0COOBIX TPEOOBaHHI K OopMe 3amucu
U K CTCNeHH TNOAPOOHOCTH PEIICHUs, HO B TO XK€ BpeMs IOJDKEH CIEeIUTh 3a
NPaBWIBHOCTEIO M OOOCHOBAHHOCTBIO ~ MAaTEMAaTHUYECKHMX  YTBEPXKICHHIA,
HCTIOJIb3YEeMBbIX 9K3aMEHYEMBIM.

MaxkcuMansHBIN Oat 3a 3aaHus:

C1 - 2 Gama,
C2 -2 6amnna,
C3 - 3 Gamra.
C4 - 3 Gama,
C5 — 4 6aa,
C6 — 4 Gamra.

Ecnu sx3aMeHyeMblil He MPUCTyHal K 3aJa4ue, TO B IPOTOKOJ CTABUTCS «X».

Ecnu ke sk3aMeHyeMblil MPUCTYNHI K BBINOJTHEHHUIO 33JaHusl (axe ecin
TOJIBKO IIEPEerHcal YCIOBHE WIIM HAIHMCall HOMEp 3aJaHMsA), TO PEeIICHUE JOJDKHO
ObITH OLICHEHO B COOTBETCTBHM C KPHUTEPUSMH HPOBEPKH COOTBETCTBYIOIIETO
3aJaHusl.

B pacmneyaranHbie M300pakeHUs padOT IKCIEPT HMEET MPaBO BHOCHTH
JM00ble TOMETKH, MOMOraromue OObEKTUBHON OLIEHKE pelleHHs 3alaHus (3TH
JIUCTBI OOJIBIIIE HE CKAHUPYIOTCS, a IOoJIeKaT yHuuToxeHuto B PLION).

IMo xaxxmo¥ W3 miecTH 3aJad JKCIepT 00sA3aTENBHO 3aHOCUT B MPOTOKOJ
OJIHy U3 METOK: «x», «0», «1», «2», «3», «4» B COOTBETCTBHH C OOpa3LOM
HalMCaHUs METOK.

Pe3ynbTaThl OIEHUBAHUS 3aHOCATCS B TPOTOKOJ MPOBEPKH CIIETYIOIIHM
o0pazom:

— 6ayutel o C1 nepeHocATCS B KOJOHKY 1 IpoTOKOIa;

— 0autbl o C2 nepeHocsATCs B KOJIOHKY 2 MPOTOKOJIA;

— 6autel mo C3 mepeHocATcs B KOJIOHKY 3 TIPOTOKOIA;

— Oasutel o C4 nepeHocATCs B KOJIOHKY 4 MTPOTOKOJA;

— Oautel o CS nepeHocATCst B KOJIOHKY 5 MpoTOKOIa;

— 6ambel mo C6 nepeHoCcATCs B KOJIOHKY 6 TPOTOKOIA.

OcraBiirecs KOJOHKU IIPOTOKOJIa HE 3aII0JIHAOTCA.

MATEMATUKA 2

Buumanmue! Tlpu BeicTaBieHHHM Oa/UIOB 3a BBINOJNHEHHE 3aaaHus B «IIpoTokon
MIPOBEPKU OTBETOB Ha 3ajaHus Onmanka No 2y clielyeT MMETh B BHIY, UTO €CJIH
OTBET OTCYTCTBYeT (HET HHMKAKUX 3alKced, CBUAETENHCTBYIOIIUX O TOM, YTO
9K3aMEHYEeMbIi NPUCTyNal K BBINIOJHEHUIO 3aJaHus), TO B TPOTOKOI
ripocTaBisgercs «X», a He «0».




EAnHbIN rocyaapcTBeHHbIN ak3ameH, 2013 1. MATEMATUKA (101 - 1/6)

Kpurepun oneHnBaHus 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

sinx sinx —cosx
a) Pemmte ypaBHenne 107~ =277 -5 .

. 5
0) Haiinure Bce KOpHH 3TOTO ypaBHEHHS, IPUHAJIEKALIIE OTPE3KY [— TE; - n}.

Pemienue.

a) [IpeoOpa3yem NCXOTHOE YpaBHEHHE:

sinx sinx sinx c—cosx sin x —cosx .
2 -5 =2 -5 ) =5 ;siny=—cosx; tgx=—1,

OTKyJa x:—%—knk, keZ.

6) C mOMOIIBIO YHCIIOBOH OKPY>KHOCTH OTOEpEM KOPHH,

OpUHAIJIC)KAIIIUEC OTPE3KY [— S—ﬂ:; - 75:| .

2
[Tonyuyum uncna: — 9—“; _om .
4 4
OtBeT: a) —%+nk, keZ;0) _%Tn; —%.
ConepxaHue KpuTepus basbt
OOG0CHOBAaHHO MOJIy4Y€HBI BEPHBIE OTBETHI B 000UX MyHKTAaX 2
OO00CHOBaHHO TIOJTYYCH BEPHBIH OTBET B MYHKTE ¢ WM B MyHKTE O 1
Penrennie He COOTBETCTBYET HH OJHOMY W3 KPHTEPUEB, TEPEUUCICHHBIX 0
BBIILIE
Maxcumanvuolii 6ann 2

B mpaBunbHOW deThIpéxyronpHoi nupamune MABCD c BepmumHOR M CcTOpPOHBI
OCHOBaHUs paBHBI 3, a OokoBble p&Opa paBHbl 8. Haliaurte ruromans cedeHus
MUpPaMUIBI TUIOCKOCTBIO, TIPOXOSIICH 4Yepe3 TOUuky B u cepeauny pebpa MD
napajuienbHo npsmoit AC .

Pemenue.

IMycth TOuka E — cepenuHa pedbpa MD. Otpes3ok
BE nepecekaer 1miockocth MAC B Touke P. B
Tpeyronbauke MBD  Touka P sBIAeTCS  TOYKOWM
repeceyeHus MeauaH, cienosarensHo, MP:PO=2:1, rne
O — nueHtp ocHoBaHua mnupamuael. Otpesok FG
napaiuieneH AC u mpoxoAut yepe3 Touky P (touka F
npuHagnexut peopy MA, G — pebpy MC'), oTkyna

MF :FA=MG:GC=MP:PO=2:1;
2 2V2-4B _, 7

FG=Z4C=
3 3

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

YersipéxyronbHuk BFEG — uckomoe ceueHue. OTtpesok BE — MeauaHa
Tpeyronbauka MBD, 3Hauur,

_28D*+2MB> - MD* _\44B* + MB®
2 2

[Tockonbky mpsiMass BD nepneHaukyisipHa riockoctu MAC, nuaroHanu

BE w FG derbipéxyronbauka BFEG TepneHIUKYJSPHBI, CIIEIOBATENbHO,

BE-FG
S g = L =52

BE =5.

2
Otser: 5v/2.
CopeprkaHue KpUTepHs Banst
OOO0CHOBAaHHO NOJYYEH BEPHBIA OTBET 2
Pemenne comepXUT OOOCHOBaHHBIM Tepexol K IUIAaHUMETPHYECKOI
3a7ade, HO TIOJTy4eH HEeBEPHBIH OTBET WIIM PEIIeHHE He 3aKOHYEHO, 1

WJIHU TIpY OPABUJIIBHOM OTBETC PCUICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue He COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, NCPCUNUCIICHHBIX
BBIIIC

Maxcumanvrwiii 6ain 2

PenmTe cucteMmy HepaBeHCTB
x+4

logs_ ————=2>-10,
(x- 5)10
2
X3 + 8X2 + M <1.
x=17
Pemenue.
1. Peminm nepBoe HEPABEHCTBO CUCTEMBI:

logs_xﬁz—lo; logsfx(x+4)—10g57X(x—5)102—10; logs_ (x+4)20.
Y

Paccmotpum nBa ciyuas. I[lepsiii citydaii: 0 <5—x<1.
{logSX(x+4)20, {0<x+4s1,

0<5_x<]; 4<x<5; HET pCIICHUHU.

Bropoii ciayyait: 5—x>1.
1 4)>0
ogs_, (x+4)20, {x+421, otkyna —3<x<4.
5-x>1; x <4,

Pemenne nepBoro HepaBeHCTBAa UCXOAHOM cUCTEMBbl: —3<x < 4.
2. Pemum BTOpO€ HEPABEHCTBO CUCTEMBI:

2 50xt4x—7

2
x3+8x + 2, 30x

3
<I; +8x7 +
x—17 X YT

2
2 <0 * (x—2)(x+3)£0.

<0;

4 3
X +x —6x
x=7 - x=7
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Pemienne BTOpPOro HEpaBeHCTBA HCXOAHOH cuctembl: x<-3; x=0;
2<x<7.
3. Pemrenne ucxoaHoM cucteMbl HepaBeHCTB: x =—3; x=0; 2<x<4.

Ortser: —3;0; [2;4).

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

CojepkaHue KpUTEPHsI Basuibt
PaccMOTpeHbl Bce BO3MOXKHBIE TeOMETPHYECKHE KOHQUTYpalud | 3
HOJIYyYCH MPABUIBHBINA OTBET
PaccmoTpena XoTst Obl O/IHA BO3MOXKHAsI TeOMETpHUecKas KOHPHUTypaus, )

B KOTOPOH IOJIyYEHO IIPABUIIBHOE 3HAYEHUE HCKOMOI BEIMYHMHBI

PaccmoTpeHa XoTs OBI 0JTHa BO3MOXHAS TeOMETpHUecKast KOHPHUTyparus,
B KOTOPO#i MOJIy4eHO 3HaYCHHE NCKOMOW BEIMYUHBI, HEMIPABHILHOE U3-3a 1
apu(MeTHIEeCKON OMIMOKHI

Pemienre He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHEB, NEPEUNCIIEHHBIX
BBIIIIE

Maxcumanvhoiii 6ain 3

ConepkaHue KpUTepHs Banst

OOOCHOBAaHHO NOJYYEH BEPHBIA OTBET 3
OOOCHOBaHHO TOJyYEHBI BEpHBIE OTBETHI B OOOMX HEPaBEHCTBAX )
HCXOJIHOU CUCTEMBI
OO0O0CHOBaHHO MOJyHYECH BEPHBIH OTBET B OJHOM HEPABEHCTBE HCXOTHOH 1
CHCTEMBbI
Pemenne He COOTBETCTBYET HH OJHOMY U3 KPHTEPUEB, IEPEUUCICHHBIX 0
BEIIIE

Maxcumansuowiii 6ann 3

OxpyxHocTtu paguycoB 3 u 5 ¢ uenrpamu O, u O, COOTBETCTBEHHO KacaroTCs B

touke A. [Ipsmas, nmpoxonsmas depe3 TouKy A, BTOPHIHO NEPECEKacT MEHBIIYIO
OKpPY>XKHOCTb B Touke B, a Oospmyro — B Touke C. Haiinute momans
tpeyronsHuka BCO, , ecin LABO, =15°.

Pemenmue.
Touku O,, O, nu A nexar Ha oxHoi npsMoH. ITockonbKy TpPEeyroabHUKH

BO,A n CO,A pasnoOenpennsle, LABO, =4ZBAO, =£CAO, =ZACO, =15°,

otkyaa AB=20,A4-cos15°=6-cosl15°, AC=20,A4-cos15°=10-cos15°.
Bosmoxubl nBa cityuast. IlepBblii ciyuail: OKpyKHOCTU

KacaloTcs BHYTPEHHHMM oOpazoM (puc. 1), torma touka B “

JIKUT MEXJIy  TOYKaMHU A u C, OTKYJa 4“ A

BC = AC - AB=4-cosl5°.
BC-CO, -sin ZBCO, _

SBC02 = B
=10-cos15°-sin15°=2,5. Puc. 1
Bropoii cioydaii: OKpy’KHOCTH KacaroTCsi BHEIIHUM
obOpasom (puc.2), Torma Todyka A JEKUT MEXIY ‘
toukamu B u C, BC=AC+ AB=16-cos15°.
Saco, = BC-CO, -sin ZBCO, _ ‘%

2 B
=40-cos15°-sin15°=10.
Ortger: 2,5 wm 10. Puc. 2

Haﬁ}]HTC BCC 3HAUCHUA a , ITPU KAXKIOM U3 KOTOPBIX YPAaBHCHHUC

ax+\/3—2x—x2 =4a+2

HUMECT CL{PIHCTBCHHI:Iﬁ KOpPECHb.

Pemrenue.

3anuiem ypaBHeHue B Buue V3 —2x— x> =—ax+4a+2. Paccmotpum nBe
dyskumn:  f(x)=v3-2x- x*m g(x)=—ax+4a+2. Tpadukom QyHKIUHK

2 2
f(x)=4/2"=(x+1)" sBIEsIETCS OTYOKPYKHOCTb Pajiyca 2 ¢ LEHTPOM B TOUKE
(-1 0), Jiealas B BEpXHel MoymiockocT (cM. puc.). [Ipn xaxxaom 3Ha4eHUH
a rpapukom (yHKuK g(X) SBISETCS MpsiMasi C YIIOBBIM KOO GHULEEHTOM —a,
Mpoxo/sias uepes3 Touky M (4;2).

poXouIas uep y M(4:2) —

VpaBHEHHE HMECT CAWHCTBCHHBIA KOPEHB, C2 M

ecin rpapukn pynkumit f(x) u g(x) umeror

CIAMHCTBEHHYI0 OOLIYI0 TOYKY: JmbO mpsiMas 4 B
KacaeTCs TONYOKPYKHOCTH, JTMOO MEPECEKAET e€ ~— 3 011 4 x
B €JMHCTBEHHOM TOYKE.

Kacarenbnass MC, npoBenéHHast u3 TOYKH M K IOJIyOKPY>KHOCTH, UMEET
YIJI0BOH KOA(QHUIMEHT, PaBHBII HYJI0, TO ecTh npu @ =0 UCXOIHOE YpaBHECHHUE
UMeeT eIMHCTBEHHBIH KopeHb. [Ipu —a <0 mnpsMas He uMeeT OOHIMX TOYEK C

MOTYOKPYKHOCTBIO.
Ipssmass MA, 3agaHHas ypaBHEHHEM y=-—ax+4a+2, NPOXOOHUT dHepes

Toukn M (4;2) u A(—3;0), cuenoBarenbHo, e& yrioBoii kKodddurmenT —a = %

2
IIpu O<—a£7 npsMas, 3aJlaHHas ypaBHEHUEM y=-—ax+4a+2, uMeer aBe
o0ye TOYKM C TONYOKpYX)HOCThio. [lpsimas MB, 3amaHHas ypaBHEHHUEM

y=—ax+4a+2, npoxonut yepe3 Touku M (4;2) u B(1;0), crnegosarensHo, e§
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. 2 2 2
yria0Boi ko3 duImenT —a = 3 Ilpu =<-a< 3 IpsiMas, 3a/laHHasl ypaBHEHUEM

7

y=—ax+4a+2, umeer yriaoBoil ko3pduuueHT Oonpiie, yeM y npsamond MA, u
He Oorble, 9eM y npsiMoii MB, 1 niepeceKaeT MOyOKPYKHOCTb B €HHCTBEHHON

2 2
touke. Ilomydaem, uTo mpHu —gﬁa<—7 HUCXOJHOE YpaBHEHHE MMEET

. 2
CANHCTBCHHBIM KOPCHbBb. HpI/I —a>§ InpssMasgs HE HUMECT 0o0IIKX TOYCK C

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

Pemenue.

a) 3amymannbie yncna 1, 1, 1, 1, 1, 1, 1 marot TpeOyemblit Habop, 3aMcaHHbINH
Ha JOCKe.

0) [TockonbKy 3agyMaHHBIE YHCIa HaTypajbHble, TO HAaUMEHBIIEE YUCIIO B
Habope — O5TO HaWMEHbIee W3 33aJyMaHHBIX YHCEJ, a HauOOJbIlee YHCIO B
Habope — O3TO CcyMMa BceX 3aJyMaHHBIX uucen. Cpeau 4Yucen 3aluCaHHOTO
Habopa JoJKHa OBITh CyMMa BCEX YHCEI, KPOME HAUMEHBIIEro, TO €CTh
22-1=21. Ho storo uucna HeT B Habope, MOITOMY HE CYLIECTBYET IpUMEpa
TaKuX 3aJyMaHHBIX YHUCEN, IUIS KOTOPOTO Ha JOCKe OyAeT BEHIMHMCaH Habop u3

YCIIOBHSL.
B) Uncno 7 — HauMeHblIee YUCIO B Habope — SBIsETCS HaUMEHBIINM U3
3aQyMaHHBIX YHCEJ, a HauOoNbIlee YHCIO B Ha0Ope — OTO CyMMa BCeX

3alyMaHHbIX 4ncen. [103ToMy KOIMYeCTBO 3aJyMaHHBIX YHCET HE MPEBOCXOAUT
. 41
1EJI0H YacTu = TO ecThb 5. Kpome Toro, uncna 9 u 11 MeHsbl1e, yeM cymMMa JByX

4yucen 7, TMOITOMY OHH TaKKe SBISIOTCS 3aJyMaHHBIMH. 3HAYHUT, CyMMa
OCTaBIIMXCS 3aJlyMaHHbIX yucen paBHa 41—-7-9—-11=14. Takum oOpazom, Tak
KaK HauMEHbIIIee 3ayMaHHOE YHCIIO PaBHO 7, OCTABIIMECS 3ayMaHHBIE YHCIA —
sto 7 u 7 nnu 14. JIns 3axymannsix uncen 7, 7, 7,9, 11 u 7, 9, 11, 14 Ha nocke
Oyner 3anvcaH Habop, TaHHBIN B YCIOBUH.

Orsetr:a)1,1,1,1,1,1,1;6) wer;8)7,7,7,9, 11w 7, 9, 11, 14.

MOy OKPY>KHOCTBIO.
2. 2
Otet: | —=;—=1; 0.
37 7
CopeprxaHue KpUTepus Banst
OO00CHOBaHHO TIOJTYYeH MPABUIBHBIA OTBET 4
2 2
OO0OCHOBaHHO MOJYYEHBI BCC 3HAYCHUA: a = — 3 a=— = a=0. OtBer
2
OTJIMYAETCSI OT BEPHOTO TOJBKO HCKIIOUCHHEM TOYKH « =— 3 n/unm 3
2
BKJIFOUEHUEM TOYKU d = — 0
2 2
OO00CHOBaHHO TIOJTYYCHBI BCE 3HAYCHUS: @ = — 3 a=- = a=0 2
. N 2 2
BepHo HaiiieHO OHO WM Ba M3 3HAYEHUH a = — 3 4=" 0 i a=0 1
Perirenne He COOTBETCTBYET HH OJHOMY W3 KPHTEPHEB, MEPCUNUCICHHBIX 0
BBIIIIE
Maxcumanvnwviil 6an 4

3alyMaHO HECKOJIBKO (HE 00s3aTeNbHO pa3IMYHBIX) HATYPAIBHBIX YHCEN. JTH
YHCIIAa U UX BCE BO3MOXKHBIC CYMMBI (110 2, 0 3 U T.J.) BBINUCHIBAIOT HAa IOCKY B
mopsiike HeyObIBaHus. Ecim kakoe-ToO YHCIO 7, BBIMCAaHHOE Ha JOCKY,
MOBTOPSCTCSA HECKOJBKO pa3, TO Ha JOCKE OCTABJIACTCS OJHO TAaKOE YUCIO 7, a
OCTaJIbHBIC YHCIA, PaBHBIC 71, CTUparoTcs. Hanpumep, eciiu 3amxymansl yncna 1, 3,
3, 4, To Ha nocke Oyner 3amucan Hadop 1, 3,4, 5,6, 7, 8, 10, 11.

a) [lpuBeuTe mprMep 3ayMaHHBIX YHCEI, ISl KOTOPBIX Ha JOCKe OyAeT 3amucaH
Habop 1,2,3,4,5,6,7.

6) CyuiecTByeT JId MpUMEp TaKUX 3aAyMaHHBIX YHCEN, IUIsl KOTOPBIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4,6,7,8, 10, 11, 12, 13, 15, 16, 17, 19, 20, 22?

B) [IpuBenuTe Bce MpUMEPHI 33 yMaHHBIX YHCEN, JJIS KOTOPBIX Ha JOCKe OyaeT
3anmcan Habop 7, 9, 11, 14, 16, 18, 20, 21, 23, 25, 27, 30, 32, 34, 41.

Conepxxanue KpUTEepHs Bayuist
BepHo momyueHsl Bce mepevMcieHHbIE (CM. KpuTepud Ha 1 Oamm) 4
pe3yabTATHI
BepHo monyuyeHbl TpU M3 MEPEYUCIECHHBIX (CM. KpuTepuil Ha 1 Oar) 3
pe3yIbTaTOB
BepHo monyueHsl aBa W3 TEpeYHMCICHHBIX (CM. Kputepuid Ha 1 Oarm) )
pe3yIbTaTOB

BepHo mony4eH O1H U3 CIIEAYIOMINX Pe3yIbTaTOB:
— 000CHOBaHHOE PEUICHUE II. a;

— 000CHOBaHHOE pelIeH e 1. 0; 1
— 000CHOBaHHasl OLICHKA KOJIMYECTBA 3a1yMaHHBIX YHCEN B II. 6;
— 00a Habopa 33 yMaHHBIX YUCEI B I1. 6

Pemenue ne COOTBETCTBYCT HU OAHOMY U3 KPUTCPUCB, NMCPCUUCIICHHBIX
BBIIIC

Maxcumanvroiii 6ain 4
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Kpurepun oneHnBaHus 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

cosx cosx osinx
a) Pemute ypaBuenue 15 =375,

. 13=n
6) Haiinure Bce KOpHU 3TOr0 ypaBHEHMS, IPUHAIJISKAILUE OTPE3KY | ST; - |

Pemienue.

a) [IpeoOpa3zyem NCXOTHOE YpaBHEHHE:

COSX COSX cosx osinx cosx sinx .
3 -5 =3 575 =5""; cosx=sinx; tgx=1,

OTKyJa x:%+nk, kelZ.

6) C moMOIIpI0 YHCIIOBOI OKPY)KHOCTH OTOEpEM KOpPHH,

[ ] 137:}
TIPUHAISKAIINE OTPE3KY | ST, —— |.

2
2ln . 257
Iomyuum uncnma: —; ——.
4 4
T 21n . 25%
OtBet: a) —+ 7k, keZ;0) —; ——.
4 4 4
ConepxaHue KpuTepus basbt
OOG0CHOBAaHHO MOJIy4Y€HBI BEPHBIE OTBETHI B 000UX MyHKTAaX 2
OO00CHOBaHHO TIOJTYYCH BEPHBIH OTBET B MYHKTE ¢ WM B MyHKTE O 1
Penrennie He COOTBETCTBYET HH OJHOMY W3 KPHTEPUEB, TEPEUUCICHHBIX 0
BBIILIE
Maxcumanvuolii 6ann 2

B mpaBunbHOW deThIpéxyronpHoi nupamune MABCD c BepmumHOR M CcTOpPOHBI
OCHOBaHUsI paBHBI 6, a OOKOBBIe p&Opa paBHbl 12. Haiigure miomags cedeHUs
NUpaMHJIbl IUIOCKOCTBIO, Mpoxonsiueil uepes Touky C u cepeauny pebpa MA
napajuieIbHoO npssMoit BD .

Pemenue.

ITycth Touka E — cepenuna pedbpa MA. Otpesok CE
nepecekaer miockocte MBD B Touke P. B TpeyrosibHuke
MAC Touka P sBiseTCs TOYKOHM IepecedeHHs MeAHaH,
ciepoBarensHo, MP:PO=2:1, rne O — 1LeHTp
ocHoBaHus nupamuabl. OTpesok FG mapamieneH BD u
MPOXOJUT uepe3 Touky P (Touka F mpuHamiexut pedpy
MB, G — pebpy MD), otkyna

MF :FB=MG:GD=MP:PO=2:1;

FG:%BD:MT'ABzm/E.

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

YersipéxyronbHuk CFEG — uckomoe ceueHue. Otpesok CE — MeauaHa
tpeyronbauka MAC , 3Ha4uT,

2 2 2 2 2
copN24c +2§4C —Mma® 448 2+Mc 63

[Tockonbky mpsimass AC mnepneHIuKyJspHa Miockoctd MBD, nuaroHamu
CE wu FG uerbipéxyronbiuka CFEG TIepIeHIUKYJSPHBI, CIIEIOBATENBHO,

Serp = S0 24,
Ortset: 24.
Conepxanue KpuTepus basbt
O060CHOBaHHO NOJTYy4€H BEPHBIH OTBET 2
PemieHne comepXUT OOOCHOBaHHBIN Tepexolx K IUIaHUMETPHYECKOI
3ajiade, HO TIONTy4eH HEBEPHBI OTBET MITH PElIeHHE He 3aKOHYEHO, 1

WM OPpU MPABUJIBHOM OTBETE PEHICHNUC HEJOCTATOTHO 000CHOBAHO

Pemienre He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHEB, NEPEUHCIIEHHBIX

BBIIIIE 0
Maxcumanvroiii 6ain 2
Pemmre cucremy HepaBeHCTB
4
log,_ e >-2
T (x-3)?
2
3 +6x2 + 21x" +3x—12 <3
x—4
Pemenue.
1. Pemium miepBO€ HEPABEHCTBO CHCTEMBI:
log,_, L“z >-2; log;,  (x+4)-log, . (x—3)2 >-2; log,  (x+4)=0.

(x-3)
Paccmorpum aBa ciyyvast. [lepsbrit cnyyait: 0 <3 -x<1.
{IOgS—x(x+4)20’ {0<x+4£1, HET pelIeHHil,
0<3-x<1; 2<x<3;
Bropoii cioyuait: 3—x>1.

log;  (x+4)20, (x+4>1,
{3—x>1; {X<2,

Pemenne nepBoro HepaBeHCTBAa UCXOAHOM cucTeMbl: —3<x < 2.

oTKyma —3<x<2.

2. PemnM BTOpO€ HEPABEHCTBO CHCTEMBI:

2 2
x3+6x2+21x +3x_12£3;x3+6x2+2]x <0:
x—4 x—4
4 3 2 20
x +2x° —-3x <0: x"(x 1)(x+3)£0.
x—4 x—4

Permienne BTOporo HepaBeHCTBA UCXOAHOU cucTeMbl: X <—3; x=0; 1<x<4.
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3. Penrenne ucxoqHOW CUCTEMbI HepaBeHCTB: x=—3; x=0; [<x< 2.
Ortser: —3;0; [1;2).

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

CojepkaHue KpUTEPHsI Basuibt
PaccMOTpeHbl Bce BO3MOXKHBIE TeOMETPHYECKHE KOHQUTYpalud | 3
HOJIYyYCH MPABUIBHBINA OTBET
PaccmoTpena XoTst Obl O/IHA BO3MOXKHAsI TeOMETpHUecKas KOHPHUTypaus, )

B KOTOPOH IOJIyYEHO ITPABUIIBHOE 3HAYEHUE HCKOMOI BEIMYHMHBI

PaccmoTpeHa XoTs OBI 0JTHa BO3MOXHAS TeOMETpHUecKast KOHPHUTyparus,
B KOTOPO#i MOJIy4eHO 3HaYCHHE NCKOMOW BEIMYUHBI, HEMIPABHILHOE U3-3a 1
apu(MeTHIEeCKON OMIMOKHI

Pemienre He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHEB, NEPEUNCIIEHHBIX
BBIIIIE

CopeprkaHue KpUTepus Banst

OOOCHOBAaHHO NTOJTYYEH BEPHBIH OTBET 3
OOOCHOBaHHO TOJy4eHBI BEpHBIE OTBETHI B OOOMX HEPaBEHCTBAX 5
HCXOJHOU CUCTEMBI
OO0O0CHOBaHHO MOJyYECH BEPHBIA OTBET B OJHOM HEPABEHCTBE HCXOTHOH 1
CHCTEMBI
Pemienne He COOTBETCTBYET HH OJAHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0
BBIIIE

Maxcumanvuvii 6ann 3

Maxcumanvhoiii 6ain 3

OxpyxHocTtu paguycoB 2 u 3 ¢ uenrpamu O; u O, COOTBETCTBEHHO KacaroTcs B

Touke A. [Ipsmas, nmpoxonsmas depe3 TOUuKy A, BTOPHIHO HEPECEKacT MEHBIIYIO
OKpPY>XKHOCTb B Touke B, a Oospmyro — B Touke C. Haiinure momans
tpeyronsHuka BCO,, ecniu LABO, =30°.

Pemennue.
Touku O,, O, u A nexar Ha oxHoi npsMoH. ITockonbKy TPeyroabHUKH

BO,A n CO,A pasuobenpennsle, LABO, =£BAO, = LCAO, = LACO, =30°,

otkyma AB=20,4-c0s30°=2+/3, AC=20,4-cos30°=3/3. “

Bo3smoxubl nBa ciywas. [lepBblif ciydaii: OKpyXKHOCTH c (‘
KacaroTcs BHyTpeHHHM o0pa3oM (puc. 1), Torna Touka B JIexuT

Mexay Toukamu A U C, otkyna BC=AC - AB = V3.

BC-CO, -sinZBCO, 3.[3
SBCOZ = 2 = 4

//

A

Puc. 1
Bropoii ciyyaii: OKpy>KHOCTH KacaroTCsl BHEIIHHM

obpasom (puc.2), Torma Touyka A JEKUT MEXKIY
Toukamu B u C, BC= AC+ AB=53.

BC-CO, -sin ZBCO, 153 ~\
SBC02 = 2 ) 2= 4 B
OTBeT: 31{3 WIH # Puc. 2

Haiinute Bce 3HaueHus a , [IPU KaXXI0OM M3 KOTOPBIX YPaBHCHUEC

ax+\/—7—8x—x2 =2a+3

HUMECT eI[HHCTBCHHBIﬁ KOPCHb.

Pemenue.
3anuiueM ypaBHEHUE B BUIE 4 — 7 —8x — x> =—ax+2a+3. PaccmoTpum aBe
dysxmun:  f(x)=4/—-7-8x— x> m g(x)=—ax+2a+3. I'papukom yHKIHH

f(x)= 37— (x+ 4)2 SBJISICTCS MOJIyOKPY>KHOCTB pajiyca 3 ¢ HEHTPOM B TOUKE
(—4;0), nexamas B BepXHed OIYIIIOCKOCTH (CM. puc.). IIp KaxJI0M 3Ha4eHHH
a tpadpukoM dyHkimE g(X) ABIAETCS MpsiMast C YIIIOBEIM KOd(HIHEHTOM — a
npoxozsimas yepes Touky M (2;3).

VYpaBHeHHE UMEET €IUHCTBEHHBIN
KOpeHsb, eciu rpaduky yskumii f(x) 1

g(x) wuMeroT eaMHCTBeHHYIO OOLIYIO

c \y3\MQ
E

TOYKY: b0  mpsiMas  KacaeTcs
MIOJTYOKPY>KHOCTH, JTHOO mepecekaeT e€ B A4 B
CIMHCTBEHHOM TOUKE. -7 210 X

Kacarenbnas MC, npoBenéHHas U3 TOYKH M K IOJIYyOKPYXKHOCTH, UMEET
YIIIOBOH KOG (UIMEHT, PaBHBIA HYIO, TO ecTh Mpu a =0 HCXOAHOE ypaBHEHHE
HMeeT eIWHCTBCHHBIN KopeHb. [Ipm —a <0 mpsMas He MMeeT OOIIMX TOYEK C

HOJTyOKPYKHOCTBIO.
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[psamass MA, 3anaHHas ypaBHEHHEM Y =—ax+2a+3, NPOXOAUT uepe3

. . 1
toukn M (2;3) u A(—7;0), cuenoBatelnbHo, e& yrioBoil kodpduuueHt —a = 3

1
IIpu 0<—a<— npsaMas, 3agaHHas ypaBHEHHEM y=-—ax+2a+3, UMeeT JBe

3
o0me TOYKH C MONyOKpyXkHOCThIO. [Ipsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+2a+3, npoxomur depe3 touku M (2;3) u B(—1;0), cienosarensHo,

e€ yrioBod kodpummenr -—a=1. Ilpu % <—a<l nmpsmas, 3amaHHas

ypaBHEHUEM Yy =-—ax+2a+3, umeer yriioBod kod(pduiueHT Oosblie, 4eM y
npsmMoil MA, u He Goiblle, yeM y npssmoil MB, u nepecekaeT MoJIyoKpy>KHOCTb B

. 1
eauHcTBeHHOU Touke. Ilomywaem, 4ro npu —1Sa<—§ HCXOJHOE YypaBHEHHE

UMeeT eIMHCTBEHHBIH KopeHb. [Ipu —a>1 mpsaMas He MMeeT OOIIMX TOYEK C

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

0) CymiecTByeT JIM MpUMEp TaKHX 3aIyMaHHBIX YHCEN, JUIS KOTOPBIX Ha JOCKE
Oymer 3anucan Habop 1, 3,4,5,6,9,10, 11, 12, 13, 14, 17, 18, 19, 20, 22?

B) [IpuBenute Bce mpuMepsl 3ayMaHHBIX YHCEN, Ui KOTOPBIX Ha JOCKe OyAer
3amucan Habop 9, 10, 11, 19, 20, 21, 22, 30, 31, 32, 33, 41, 42, 43, 52.

Pemenue.

a) 3agymansble yncna 2, 2, 2, 2 naroT TpeOyemblii Habop, 3alMCaHHBIA Ha
JIOCKE.

0) [TockosIbKy 3aayMaHHBIC YHCJIa HATypajbHbIC, TO HAUMEHBIIEE YHUCIO B
HaOope — 3TO HaWMEHblLIEe W3 3aAyMaHHBIX YHCEN, a HauOoJbllIee YUCIO B
Habope — O9TO cyMMa BceX 3aJyMaHHBIX uucell. Cpeau 4Yucen 3arrCcaHHOTO
Habopa JOJDKHA OBITH CyMMa BCEX YHCEN, KpPOME HaWMEHBIIEro, TO €CTh
22-1=21. Ho sroro uucna Her B Habope, MOSTOMY HE CYIIECTBYET IpUMEpa
TaKuX 3aJyMaHHbBIX YHCEN, IUISI KOTOPOro Ha JOCKe OyZeT BhIMMCaH Habop 3

YCIIOBHSL.
B) Uncio 9 — HaWMeHbIIee YHCIO B HAOOpe — SIBISCTCS HAaMMCEHBIINM W3
3aJyMaHHBIX dHCeN, a HauOoJbllee 4YUCIO B Habope — 3TO CyMMa BCeX

3ayMaHHbIX uuced. I1o3ToMy KOIMYECTBO 3aJyMaHHBIX YHMCEN HE MPEBOCXOIUT
. 52
LIEJI0M 4acTH 5 To ecTb 5. Kpome Toro, uncina 10 u 11 MeHsbIe, yeM cymMmma AByX

yycen 9, MOITOMY OHHM TaKXKe SBIIOTCS 3alyMaHHBIMM. 3HAUUT, CyMMa
OCTaBIINXCS 33lyMaHHBIX yHceN paBHa 52—-9—-10—-11=22. Takum oOpa3om, Tak
KaK HauMeHbIIIee 3aJyMaHHOE YUCIIO PaBHO 9, OCTaBIIHUECs 3aJyMaHHbBIE YHCIa —
ato 11 u 11 umm 22. {nsg 3agymannsix yucen 9, 10, 11, 11, 11 u 9, 10, 11, 22 Ha
Jocke OyneT 3anmcaH Habop, TaHHBIH B YCIIOBUH.

Ortser: a) 2,2,2,2;6)Her; B) 9, 10, 11, 11, 11 mimu 9, 10, 11, 22.

CopepxaHue KpUTEPHsI Bamibt

BepHO monydeHBl Bce TepeduCleHHbIE (CM. Kputepuid Ha 1 Oamn)

MOy OKPYKHOCTBIO.
1
Otset: | —1;—=|; 0.
2 3 b
CoJieprkaHne KpuTepust bans
OG0CHOBAaHHO NOJIyY€eH IPaBUIbHBIN OTBET 4
1
OOGOCHOBAaHHO TOJIyY€HBI BCE 3HAuUeHUs: a=-—1, a=— 3’ a=0. OtBeT
OTJIMYAETCSl OT BEPHOTO TOJBKO HCKIIOYEHHEM TOYKH a=—1 wu/uin 3
1
BKJIIOYEHHEM TOYKH d = — 3
1
OOGOCHOBAaHHO MOJIyYEHBI BCE 3HAYCHUS: a =—1, a =— 3’ a=0 2
N . 1
BepHo HaiijieHO 01HO M [1Ba M3 3HA4YeHUH a =—1, a =— 3 wm a=0 1
Pemenne He COOTBETCTBYET HH OJAHOMY U3 KPHTEPUEB, MEPEUNCICHHBIX 0
BBIIIIE
Maxcumanonwiil 6an 4

3alyMaHO HECKOJBbKO (HE 00s3aTeNIbHO pa3IMYHBIX) HATYPAIbHBIX YHCEN. JTH
YKcaa ¥ UX BCE BO3MOKHBIE CYMMBI (TI0 2, 10 3 ¥ T.JI.) BBIITUCHIBAIOT Ha JOCKY B
mopsiike HeyObIBaHus. Ecim kakoe-TO YHCIO 7, BBIMCAaHHOE Ha JOCKY,
MOBTOPSCTCSA HECKOJBKO pa3, TO Ha JOCKE OCTABJIACTCS OJHO TAaKOe YUCIO 7, a
OCTaJIbHBIE YUCIIA, paBHBIE 1, cTUpatoTcs. Hampumep, ecnu 3agymansl yucna 1, 3,
3, 4, To Ha ocke Oynet 3amucan Hadop 1, 3,4, 5,6, 7, 8, 10, 11.

a) [IpuBeuTe nMprMep 3ayMaHHbBIX YHCEN, JJISl KOTOPBIX Ha JOCKE OyAeT 3amucaH
Habop 2, 4, 6, 8.

PE3yIbTaThL 4
BepHO moydeHBI TpH W3 NepeudcIeHHBIX (cM. KpuTepuili Ha 1 Oamn) 3
pE3yIbTaTOB

BepHo moxydeHBI 1Ba M3 MEPEUYHCICHHBIX (CM. KpUTepwi Ha 1 Oam) 5

pe3yJIbTaToB

BepHo mostyueH ofH 13 CIEAYIONHMX Pe3yIbTaTOB:
— 000CHOBaHHOE pelIeHHE 1. d;

— 000CHOBaHHOE peIIeHHe II. 0; 1
— 000CHOBaHHAs OLICHKA KOJINYECTBA 38 [yMaHHbBIX YHCEIN B II. 8;
— oba Habopa 3aJyMaHHBIX YHCEN B 11. 8

Pemenne ne COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, MCPCUNCIICHHBIX
BBIIIC

Maxcumanvnwiii 6ain 4
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Kpurepun oneHnBaHus 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

—sinx —sinx ~cosx
a) Pemmmte ypaBHenue 21 =3 ST

0) Haiinure Bce KOpHH 3TOTO ypaBHEHHS, IPUHAJIEKALIIE OTPE3KY [— 377[; 0]

Pemienue.
a) [IpeoOpa3zyem NCXOTHOE YpaBHEHHE:

3—sinx . 7—sinx _ 3—sinx . 7cosx; 7—sinx _ 7cosx - sinx = CoSX; tgx -1 ,
OTKyJa x:—%—knk, kel.

6) C moMompi0 YHCIIOBOH OKPYKHOCTH OTOEpEM KOpHH,
3n.
TIPUHAUICKAIINE OTPE3KY —7,0 .

._om,
[Tomyuum uncna: ——; —

n
I

Otser: a) —%+nk, keZ;06) —%; -2

1
ConepxaHue KpuTepus basbt

OOG0CHOBAaHHO MOJIy4Y€HBI BEPHBIE OTBETHI B 000UX MyHKTAaX 2

OO00CHOBaHHO TIOJTYYCH BEPHBIH OTBET B MYHKTE ¢ WM B MyHKTE O 1

Pemenne ne COOTBETCTBYET HU OJHOMY N3 KPUTCPUEB, MEPEUUCICHHBIX
BBIIIC

N O

Maxcumanvuolii 6ann

B mpaBunbHOW deThIpéxyronpHoi nupamune MABCD c BepmumHOR M CcTOpPOHBI
OCHOBaHUs paBHBI 6, a OOKoBbIe pE&Opa paBHbl 5. Haliaurte ruromans cedeHus
MUPaMHIBI TUIOCKOCTBIO, TIPOXOSIICH 4Yepe3 Touky A u cepeauHy pebpa MC
napajuieIbHoO npssMoit BD .

Pemenue.

ITycth TOuka E — cepemuna pedpa MC . Otpesok AE
nepecekaer 1miockocte MBD B Touke P. B TpeyronbHuke
MAC Ttouka P sBIsSETCS TOYKOW TMEPECE4CHUs MeIuaH,
ciepoBarenbHo, MP:PO=2:1,rne O — LEHTP OCHOBAHUS
nupamuzpl. Otpesok FG mnapamieneH BD u npoxomut
yepe3 Touky P (touka F npunamnexur pedopy MD, G —
pebpy MB), oTkyna

MF :FD=MG:GB=MP:PO=2:1;

FG:%BD:MT'ABﬂ\/E.

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

Yereipéxyronmsauk AFEG — uckomoe ceyenune. Otpesok AE — mennana
tpeyronbHuka MAC , 3Ha4uT,

N2ac?voma® —mc® JaaBPmad 13
B 2 N 2 2

Ilockonbky mpsamass AC nepneHAUKyIsSpHa MIockocTd MBD, nuaroHanu
AE w FG uerbipéxyroneuuka AFEG TepneHIUKYISpHBI, CIEI0BATEILHO,

AE-FG
S e ==L =132

AE

2
Otser: 13+/2..
CopeprkaHue KpUTepHs Banst
OOO0CHOBAaHHO NOJYYEH BEPHBIA OTBET 2
Pemenne comepXUT OOOCHOBaHHBIM Tepexol K IUIAaHUMETPHYECKOI
3a7ade, HO TIOJTy4eH HEeBEPHBIH OTBET WIIM PEIIeHHE He 3aKOHYEHO, 1

WJIHU TIpY OPABUJIIBHOM OTBETC PCUICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue He COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, NCPCUNUCIICHHBIX

0
BBIILIC
MaxcumanvHolii 6ann 2
Pemmre cucteMy HepaBeHCTB
6
log,_ L 6,
4—x (x B 4)6
2
2 rox’ 4 40x" +2x-10 <2
x=5
Pemenue.
1. PemnM nepBoe HEpaBEHCTBO CUCTEMBI:
log47xL662—6; log, . (x+6)—log,  (x-4)*>-6;log, .(x+6)>0.

(x=4)
Paccmotpum nBa ciyuas. Ilepseiii ciyyait: 0<4—x<1.
log, . (x+6)20, (0<x+6<1,
{0<4—x<l; {3<x<4;
Bropoii cnyyait: 4—-x>1.
{log4x(x+6)20, {x+621,
4—x>1; x<3,

HET pelIeHUN.

oTKynma —5<x<3.

Pemienne nepBoro HepaBeHCTBAa UCXOQHOM cUCTEMBL: —5 < x < 3.
2. Pemium BTOpO€ HEPABEHCTBO CUCTEMBI:

2 2
x3+9x2+40x +2x—10§2;x3+9x2+40x <0:
x—5 x—
2
faar oset o X (x-Dee8)

x-5 x-5
Pemenne BToporo HepaBeHCTBA HCXOHOU cucTeMbl: X <—5; x=0; 1<x<5.
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3. PenreHne ucxoqHOW CUCTEMbI HEpaBeHCTB: x=—5; x=0; 1<x <3.
Ortser: —5;0; [1;3).

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

CojepkaHue KpUTEPHsI Basuibt
PaccMOTpeHbl Bce BO3MOXKHBIE TeOMETPHYECKHE KOHQUTYpalud | 3
HOJIYyYCH MPABUIBHBINA OTBET
PaccmoTpena XoTst Obl O/IHA BO3MOXKHAsI TeOMETpHUecKas KOHPHUTypanus, )

B KOTOPOH IOJIyYEHO IIPABUIIBHOE 3HAYECHUE HCKOMOI BEIMYHMHBI

PaccmoTpeHa XoTs OBI 0JTHa BO3MOXHAS TeOMETpHUecKast KOHPHUTyparus,
B KOTOPO#i MOJIy4eHO 3HaYCHHE NCKOMOW BEIMYUHBI, HEMIPABHILHOE U3-3a 1
apu(MeTHIEeCKON OMIMOKHI

Pemienre He COOTBETCTBYET HM OJHOMY M3 KPUTEPHEB, IEPEUNCIEHHBIX
BBIIIIE

CopeprkaHue KpUTepus Banst

OOOCHOBAaHHO NTOJTYYEH BEPHBIH OTBET 3
OOOCHOBaHHO TOJy4eHBI BEpHBIE OTBETHI B OOOMX HEPaBEHCTBAX 5
HCXOJHOU CUCTEMBI
OO0O0CHOBaHHO MOJyYECH BEPHBIA OTBET B OJHOM HEPABEHCTBE HCXOTHOH 1
CHCTEMBI
Pemenne He COOTBETCTBYET HH OJAHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0
BBIIIE

Maxcumanvuvii 6ann 3

Maxcumanvhoiii 6ain 3

OxpysxHocTr paguycoB 2 u 10 ¢ nentpamu O; u O, COOTBETCTBEHHO KacaloTcs B

touke A. IIpsmas, nmpoxonsmas depe3 TOUKy A, BTOPHIHO NEPECEKacT MEHBIIYIO
OKpY>XKHOCTb B TOouke B, a Oonpmyro — B Touke C. Haiinute miomans
tpeyronsHuka BCO,, ecnu LABO, =22,5°.

Pemenue.
Touku O,, O, u A nexar Ha oxHoi npsMol. ITockonbKy TpPeyroabHUKH

BO,4 n CO, A paBrobenpennsle, LABO, = ZBAO, = LCAO, = LACO, =22,5°,

otkyaa AB=20,A4-c0s22,5°=4-c0s22,5°, AC=20,A4-c0s22,5°=20-c0s22,5°.
Bosmoxnbl nBa citydas. IlepBblil cityuail: OKpyXKHOCTU

KacaloTcs BHYTpPeHHHM oOpasom (puc. 1), Torma Ttouka B CE\

JIEKUT MEXIY TOYKaMHU A u C, OTKyJa "\

BC=AC—-AB=16-c0s22,5°.

BC-CO, -sin ZBCO,
s BCO, = ) =

=80-¢0s22,5°-5in22,5° =20/ 2.
Bropoii ciaydail: OKpy>KHOCTH KacarOTCsl BHEIIHHM
obpazom (puc.2), Torma Touka A JIGKHT MEXIY \
toukamu B u C, BC=AC+ AB=24-co0s22,5°.
BC-CO, -sin ZBCO, A
SBC02 = ) = B
=120-¢0s22,5°-5in22,5° = 30/2. Puc. 2
Otser: 2072 wm 304/2.

A

Puc. 1

Haﬁ}]HTC BCC 3HAUCHUA a , ITPU KAXKIOM U3 KOTOPBIX YPAaBHCHHUC

ax+\l—8—6x—x2 =2a+1

HUMECT eJIHHCTBeHHBIﬁ KOPCHb.

Pemenue.
3anuineM ypaBHEHHE B BUJIE | — 8 — 6x — x> =—ax+2a+1. Paccmorpum ase
dysxmum:  f(x)=+/—8—6x— x* m g(x)=—ax+2a+1. I'papuxom ¢yHKIMH

f(x)= 1? —(x+ 3)2 SBIISICTCS TIOTyOKPYXKHOCTh pajuyca 1 ¢ IEHTPOM B TOYKE
(—3;0), nexawmas B BepxHeii moymiockoct (cM. puc.). IIpu KaxI0M 3Ha4eHUH
a rpapukom dyHkimu g(X) ABIAETCS MpsIMAs C YIIOBBIM KoduuuenToM —a,
MPOXOAAIIAs depe3 TOUKy

M ( 2; l) . —

VpaBHenue uMeeT C | M

€IMHCTBEHHBIN KOpPEHb, €CIU 7
|
B |

rpapukn  Qynkumii f(x) u p
g(x) umeror emuuCTBEHHYI0 _ 4 ) 0 >

o0IIyr0 TOYKY: JUOO mpsiMast

KacaeTcsl IMOyOKPYKHOCTH, TOO0 mepeceKkaeT e€ B eMHCTBEHHON TOUKE.
Kacarenbnas MC, npoBenéHHast u3 TOYKH M K MOJTYyOKPYKHOCTH, UMEET

yIII0BOH KO3((UIINEHT, PaBHBIH HYIIO, TO ecTh mpu a =0 HCXOAHOEe ypaBHEHHE

uMeeT eIMHCTBEHHbIH KopeHb. IIpu —a <0 npsmas He umeeT OOIMX TOYEK C

MOy OKPYKHOCTBIO.
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[psamass MA, 3amanHas ypaBHEHHEM Y =-—ax+2a+1, TPOXOAWT uepe3

toukn M (2;1) u A(—4;0), cuenoBatenbHo, eé yriuoBoi kodhGUUHEHT —a = %
1

IIpu 0<—a<— mnpsMas, 3aJaHHas ypaBHEHUEM y=-—ax+2a+1, uMeeT nBe

6
o0me TOYKH C MONyOKpyXkHOCThIO. [Ipsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+2a+1, npoxomur uepes toukn M (2;1) u B(—2;0), cienosarensHo,
1 1

e€ yrmoBod KodPPUIMEHT —a= 1 [pu 3 <-a S% npsiMasi, 3aJaHHas

ypaBHEHUEM Y =—ax+2a+1, uMeeT yrioBoi KO3IQQPHUIMEHT OoJblie, yeM Yy
npsmMoil MA, u He Goiblle, yeM y npssmoil MB, n nepecekaeT MoJIyoKpy>KHOCTb B

. 1
eauHcTBeHHOU Touke. [losmyudaem, uro npu —ZSa<—g HUCXOJHOE ypaBHEHHUE

o 1
HMeEeT €IMHCTBEHHbIN KopeHb. IIpu —a >Z mpsMasi He UMeeT OOLIMX TOYeK C

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

0) CymiecTByeT JIM MpUMEp TaKHX 3aIyMaHHBIX YHCEN, JUIS KOTOPBIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4,5,6,7,8,9, 14, 15, 16, 17, 18, 19, 20, 22?

B) [IpuBenute Bce mpuMepsl 3ayMaHHBIX YHCEN, Ui KOTOPBIX Ha JOCKe OyAer
3amucan Habop 10, 12, 13, 22, 23, 24, 25, 34, 35, 36, 37, 46, 47, 49, 59.

Pemenue.

a) 3agymannsie yucna 1, 1, 1, 1, 1, 1 mator tpeOyemblii Habop, 3amycaHHBINR
Ha JTOCKe.

0) [TockosIbKy 3aayMaHHBIC YHCJIa HATypajbHbIC, TO HAUMEHBIIEE YHUCIO B
Habope — 3TO HaWMEHblIee U3 3aAyMaHHBIX YHCEN, a HauOoJbllIee YUCIO B
Habope — O9TO cyMMa BceX 3aJyMaHHBIX uucel. Cpeau 4Yucen 3arrCcaHHOTO
Habopa JOJDKHA OBITH CyMMa BCEX YHCEN, KpPOME HaWMEHBIIEro, TO €CTh
22-1=21. Ho sroro uucna Her B Habope, MOSTOMY HE CYIIECTBYET IpUMEpa
TaKuX 3aJyMaHHbBIX YHCEN, IUISI KOTOPOro Ha JOCKe OyZeT BhIMMCaH Habop 3

YCIIOBHSL.
B) Uucno 10 — HamMmeHblIee YUCIO B HAOOpe — SIBJISETCS HAaUMEHBIINM U3
3alyMaHHBIX 4YHCeld, a HaumOoIblliee YHCIO B Habope — 3TO CyMMa BcCeX

3ayMaHHbIX uuced. I1o3ToMy KOIMYECTBO 3adyMaHHBIX YHMCEN HE IPEBOCXOIUT
. 59
LIE€JI0M 4acTH 10 To ecTb 5. Kpome Toro, uncna 12 u 13 MeHble, 4eM cymMma AByX

gycen 10, MOITOMY OHH TakKe SBIAIOTCS 3aJyMaHHBIMU. 3HAuuT, CyMMa
OCTaBINUXCS 3alyMaHHbIX uncen paBHa 59 —10—12 —13 =24. Takum o6pazom, Tak
KaKk HauMeHblIee 3aJyMaHHoe 4ucio paBHO 10, ocraBmmecs 3axyMaHHbIE
yucna — 3710 12 u 12 nnu 24. s 3agymanssix uucen 10, 12, 12, 12, 13 u 10, 12,
13, 24 1a nocke OyzmeT 3anmcaH HaOOp, TAHHBIH B yCIOBHH.

Orset:a) 1,1, 1, 1, 1, 1; 6) wer; B) 10, 12, 12, 12, 13 unm 10, 12, 13, 24.

CopepxaHue KpUTEPHsI Bamibt

BepHO monydeHBl Bce TepeduCleHHbIE (CM. Kputepuid Ha 1 Oamn)

MTOJTYOKPYKHOCTBIO.
1.1
OrtBeT: [—Z;—g ; 0.
CoJieprkaHne KpuTepust bans
OG0CHOBaHHO NOJIyUY€eH IPABUIbHBIN OTBET 4
1 1
OGOCHOBAaHHO TIOJYYEHbI BCE 3HAYCHUS: a =— 1 a=— 3 a=0. OtBer
1
OTJIMYAETCSl OT BEPHOTO TOJBKO HCKIIOUCHHEM TOYKH @ =— 1 W/unu 3
1
BKJIIOYEHHEM TOYKH d = — 3
1 1
OOGOCHOBAHHO IOJIy4€HBI BCE 3HAYCHUS: d = — 1 a=-— e a=0 2
N . 1 1
Bepno HaiineHo 0HO WM J1Ba U3 3HAYEHUN a = — 1 a=-— 5 wm a=0 1
Pemrenne He COOTBETCTBYET HH OJZHOMY M3 KPHTEPUEB, IEPEUUCICHHBIX 0
BBIIIIE
Maxcumanvnwiil 6an 4

PE3yIbTaThL 4
BepHO moydeHBI TpH W3 NepeudcIeHHBIX (cM. KpuTepuili Ha 1 Oamn) 3
pE3yIbTaTOB

BepHo moxydeHBI 1Ba M3 MEPEUYHCICHHBIX (CM. KpUTepwi Ha 1 Oamm) 5

pe3yJIbTaToB

3alyMaHO HECKOJbKO (HE 00s3aTEeNIbHO Pa3IMYHBIX) HATYPabHBIX YHCEN. OJTH
Yucaa ¥ UX BCE BO3MOKHBIE CyMMBI (TI0 2, 10 3 ¥ T.JI.) BBIITUCHIBAIOT Ha JOCKY B
mopsiike HeyObIBaHus. Ecim kakoe-To 4YHCIO 7, BBIMCAHHOE HAa JOCKY,
MOBTOPSIETCS HECKOJIBKO Pa3, TO Ha JIOCKE OCTABISIETCS OJHO TaKOe YHCIO 71, a
ocTaJbHbIC YMCIa, paBHbIE n, cTHpatoTcs. Hanpumep, ecnu 3aaymans! yucna 1, 3,
3, 4, To Ha ocke Oynet 3amucan Haoop 1, 3,4, 5,6, 7, 8, 10, 11.

a) [IpuBeuTe MprMep 3alyMaHHbBIX YHCEN, ISl KOTOPBIX Ha JOCKE OyAeT 3amucaH
Habop 1, 2, 3,4,5, 6.

BepHo mostyueH ofH 13 CIEAYIONHMX Pe3yIbTaToB:
— 000CHOBaHHOE pelIeHHE 1. d;

— 000CHOBaHHOE peIIeHHe II. 0; 1
— 000CHOBaHHAs OLICHKA KOJINYECTBA 38 [yMaHHbBIX YHCEIN B II. 8;
— oba Habopa 3aJyMaHHBIX YHCEN B 11. 8

Pemenne ne COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, MCPCUNCIICHHBIX
BBIIIC

Maxcumanvnwiii 6ain 4
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Kpurepun oneHnBaHus 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

cosx cosx —sinx
a) Pemmte ypaBHenue 207" =4""" -5 .

0) Haiinure Bce KOpHH 3TOTO ypaBHEHHS, IPUHAJIEKALIIE OTPE3KY [— 9775; - 3n} .

Pemienue.

a) [IpeoOpa3zyem NCXOTHOE YpaBHEHHE:

COSX COSX cosx o—sinx cosx —sinx .
4 -5 =4 -5 05 =5 ; cosx=—sinx; tgx=—1,

OTKyJa x:—%—knk, keZ.

6) C OMOIIIBIO YHCIIOBOH OKPYKHOCTH OTOEpEM KOPHH,

[ 97 . }
TIPUHAUICKAIINE OTPE3KY | — 5 3n|.

. 17n. 13m
[Tonyyum uncna: ———; ———.
4 4
e 17n 13n
OtBer:a) ——+1nk, keZ;0) ———; ———.
4 4 4
ConepxaHue KpuTepus basbt
OOG0CHOBAaHHO MOJIy4Y€HBI BEPHBIE OTBETHI B 000UX MyHKTAaX 2
OO00CHOBaHHO TIOJTYYCH BEPHBIH OTBET B MYHKTE ¢ WM B MyHKTE O 1
Penrennie He COOTBETCTBYET HH OJHOMY W3 KPHTEPUEB, TEPEUUCICHHBIX 0
BBIILIE
Maxcumanvuolii 6ann 2

B mpaBunbHOW deThIpéxyronpHoi nupamune MABCD c BepmumHOR M CcTOpPOHBI
OCHOBaHUsI paBHBI 15, a GokoBbie p&Opa paBubl 16. Haiigure ruiomans cedeHUs
MMpaMUJIbI TJIOCKOCTBIO, MPOXOJsIIeld yepe3 Touky D u cepeauny pebpa MB
napajuienbHo npsmoit AC .

Pemenue.

ITycts Touka £ — cepeauna pebpa MB. Otpesoxk DE
nepecekaer 1miockocte MAC B Touke P. B TpeyrosbHuke
MBD Ttouka P SsBISETCS TOYKOW NEPECCUYCHHUs MEIuaH,
ciepoBarenbsHo, MP:PO=2:1,rne O — LEHTP OCHOBAHUS
nupamuzpl. Otpesok FG mapaieneH AC ¥ TPOXOIUT
yepe3 Touky P (touka F mpunamnexur pedbpy MA, G —
pedpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;
M —104/2.

2
FG=2AC=
G=34C 3

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

YersipéxyronbHuk DFEG — uckoMmoe ceueHue. Orpe3ok DE — MennaHa
Tpeyronbauka MBD, 3Hauur,

_28D*+2mD* - MB*> _ 448>+ MD* _
2 2

[Tockonbky mpsimass BD nepneHaukyisipHa riockoctu MAC, nuaroHanu

DE wu FG d4erbipéxyronbauka DFEG TepneHAUKYISIPHBI, CIIEIOBATENBHO,

DE-FG
S prpe = L =852

DE 17.

2
Otset: 85v/2.
CopeprkaHue KpUTepHs Banst
OOO0CHOBAaHHO NOJYYEH BEPHBIA OTBET 2
Pemenne comepXUT OOOCHOBaHHBIM Tepexol K IUIAaHUMETPHYECKOI
3a7ade, HO TIOJTy4eH HEeBEPHBIH OTBET WIIM PEIIeHHE He 3aKOHYEHO, 1

WJIHU TIpY OPABUJIIBHOM OTBETC PCUICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue He COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, MCPCUHUCIICHHBIX

0
BBIIIIE
Maxcumanvrwiii 6ain 2
PemuTe crcteMy HEpaBEeHCTB
log,_, L74 >—4,
(x=3)
2
RSN 18x" +5x—15 <5
x-3
Pemenue.
1. PemnM nepBoe HEpaBEHCTBO CUCTEMBI:
log37xL74 >—4; 10g3_x(x+7)—10g3_x(x—3)42—4; log;_ (x+7)>0.

(x-3)
Paccmotpum nBa ciyuas. Ilepssiit ciyyait: 0 <3 —x<1.
log; . (x+7)>0, {0<x+7£1, y
HET peLIeHUH.
0<3-x<1; 2<x<3;
Bropoii cnyyaii: 3-x>1.
1 +7)=0 >
0gs  (x+7)0, {x+7_1, OTKyma —6<x<2.
3—x> 1; x < 25
Pemienne nepBoro HepaBeHCTBAa UCXOQHOM CUCTEMBL: —6 < x < 2.
2. Pemium BTOpO€ HEPABEHCTBO CUCTEMBI:

2 2
x3+8x2+18x +5x_15£5;x3+8x2+18x <0:
x-3 xX—
2
xt 5%’ —6x7 <0: X (x—l)(x+6)gol

x-3 x-3
Pemenne BToporo HepaBeHCTBA HCXOTHOU CUCTeMbl: X <—6; x=0; 1<x<3.
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3. PenreHne uCxXoqHOW CUCTEMbI HEpaBeHCTB: x=—6; x=0; 1<x<2.
Ortser: —6;0; [1;2).

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

CojepkaHue KpUTEPHsI Basuibt
PaccMOTpeHbl Bce BO3MOXKHBIE TeOMETPHYECKHE KOHQUTYpalud | 3
HOJIYyYCH MPABUIBHBINA OTBET
PaccmoTpena XoTst Obl O/IHA BO3MOXKHAsI TeOMETpHUecKas KOHPHUTypaus, )

B KOTOPOH IOJIyYEHO ITPABUIIBHOE 3HAYEHUE HCKOMOI BEIMYHMHBI

PaccmoTpeHa XoTs OBI 0JTHa BO3MOXHAS TeOMETpHUecKast KOHPHUTyparus,
B KOTOPO#i MOJIy4eHO 3HaYCHHE NCKOMOW BEIMYUHBI, HEMIPABHILHOE U3-3a 1
apu(MeTHIEeCKON OMIMOKHI

Pemienre He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHEB, NEPEUNCIIEHHBIX
BBIIIIE

CopeprkaHue KpUTepus Banst

OOOCHOBAaHHO NTOJTYYEH BEPHBIH OTBET 3
OOOCHOBaHHO TOJy4eHBI BEpHBIE OTBETHI B OOOMX HEPaBEHCTBAX 5
HCXOJHOU CUCTEMBI
OO0O0CHOBaHHO MOJyYECH BEPHBIA OTBET B OJHOM HEPABEHCTBE HCXOTHOH 1
CHCTEMBI
Pemenne He COOTBETCTBYET HH OJAHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0
BBIIIE

Maxcumanvuvii 6ann 3

Maxcumanvhoiii 6ain 3

OxpyxHocTtu paguycoB 3 u 9 ¢ nuenrpamu O; u O, COOTBETCTBEHHO KacaroTCs B

Touke A. [Ipsmas, nmpoxonsmas depe3 TOUuKy A, BTOPHIHO HEPECEKacT MEHBIIYIO
OKpPY>XKHOCTb B Touke B, a Oospmyro — B Touke C. Haiinure momans
tpeyronsHuka BCO,, ecniu LABO, =30°.

Pemennue.
Touku O,, O, u A nexar Ha oxHoi npsMoH. ITockonbKy TPeyroabHUKH

BO,A n CO,A pasuobenpennsle, LABO, =£BAO, = LCAO, = LACO, =30°,

otkyma AB=20,4-c0s30°=3v3, AC=20,4-c0s30°=9/3 . 3

Bo3smoxsbl nBa ciywas. [lepBblif ciydail: OKpy»XKHOCTH C\
KacaroTcs BHYTpeHHHM o0pa3oM (puc. 1), Torna Touka B JIexuT %
Mexay Toukamu A U C, otkyna BC = AC - AB = 63,

BC-CO, -sinZBCO, 273
SBC02 = 2 = 2 .

Puc. 1
Bropoii ciyyaii: OKpy>KHOCTH KacaroTCsl BHEIIHHM

obpasom (puc.2), Toraa Todyka A JEKUT MEXKIY \
Toukamu B u C, BC=AC+ AB=12/3.

BC-CO, sinZBCO, _,. r=

/
/A

S BCO, = 3
OTBeT: 275/5 1403011 27\/5. Puc. 2

Haﬁ}]HTC BCC 3HAUCHUA a , ITPU KAXKIOM U3 KOTOPBIX YPAaBHCHHUC

ax++4-27-12x-x> =7a+3

HUMECT CJIHHCTBCHHBIﬁ KOPCHb.

Pemenue.

3anuiieM ypaBHEHHUE B BUJC 4 —27-12x—-x" =—ax+7a+3. PaccmoTpum
aBe  GyHKIMY: f(x):\/—27—12x—x2 u g(x)=—ax+7a+3. I'papuxom

2 2
dyskuun [ (x)=4/3"—(x+6)" sBusETCS IOTYOKPYXKHOCTb pajmyca 3 ¢
LeHTpoM B Touke (—6;0), nexamast B BepxHeii nomymiockoct (em. puc.). Ipu
KaKIOM 3HaueHnH a rpaduxom QyHKuuu g(x) sBISETCS IpPsMas C YIIOBBIM

K03 PHULUMEHTOM — g , IpoxozsIIast Yepe3 Touky M (7;3).

y
\
C 3 M
A B }
—9 _3 0 7 x

YpaBHeHHE UMeeT eAMHCTBEHHBII KopeHb, ecau rpaduku GpyHkumin f(x) u
g(x) wmeroT emuHCTBeHHYIO OOUIYIO TOYKY: JHMOO TpsiMas  KacaeTcs

HOJYOKPYXHOCTH, T100 IiepeceKaeT e€ B eANHCTBEHHOH TOUKE.

Kacarenbnas MC, npoBenéHHast u3 TOYKH M K MOJTYyOKPYKHOCTH, UMEET
yIIIOBOH KO3((UIINEHT, PaBHBIA HYIIO, TO €cTh mpu a =0 HCXOAHOE ypaBHEHHE
UMeeT eAMHCTBEHHbIH KopeHb. IIpu —a <0 mpsamas He uMeeT OOLIMX TOYEK C

MOy OKPYKHOCTBIO.
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[Ipsamass MA, 3anaHHas ypaBHEHHEM Y =—ax+7a+3, NPOXOOUT uepe3
touku M (7;3) n A(—9;0), caenoBareinbHo, € yrioBoii koddpuuueHT —a = % )
11 3 =

pu 0<—a< g "PAMs, 3AIaHHAA YPABHCHHEM V= — ax + 7a+3, uMeeT aBe

o0me TOYKH C MONyOKpyXkHOCThIO. [Ipsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+7a+3, npoxomut uepes toukn M (7;3) u B(—3;0), cienosarensHo,
3

e€ yrmoBod KodhGHUIMEHT —a = Th ITpu % <—-a< % mpsiMasi, 3aJlaHHast

ypaBHeHUEM y=-—ax+7a+3, umeer yrioBod kod(pduiueHT OoJsblie, YeM y
npsmMoil MA, u He Goiblle, yeM y npssmoil MB, u nepecekaeT MoJIyoKpy>KHOCTb B

. 3 3
eauHcTBeHHOU Touke. [lomyyaem, 4ro npu — 10 <a<- 16 HCXOJHOE ypaBHEHHE

o 3
HUMeeT €MHCTBEHHBIH KopeHb. Ilpu —a > 10 mpsAMas He uMeeT OOIIMX TOYEeK C

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

0) CymiecTByeT JIM MpUMEp TaKHX 3aIyMaHHBIX YHCEN, JUIS KOTOPBIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBenute Bce mpuMepsl 3ayMaHHBIX YHCEN, Ui KOTOPBIX Ha JOCKe OyAer
3amucan Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.

Pemenue.

a) 3agymanssie uncna 1, 1, 1, 1, 1 garot TpeOyemsblii Habop, 3anMCaHHBIA Ha
JIOCKE.

0) [TockosIbKy 3aayMaHHBIC YHCJIa HATypajbHbIC, TO HAUMEHBINEE YHUCIO B
Habope — 3TO HaWMEHblIEe U3 3aAyMaHHBIX YHCEN, a HauOoJbllee YUCIO B
Habope — O9TO cyMMa BceX 3aJyMaHHBIX uucel. Cpeau 4Yucen 3amuCcaHHOTO
Habopa JOJDKHA OBITH CyMMa BCEX YHCEN, KpPOME HaWMEHBIIEro, TO €CTh
22-1=21. Ho sroro uucna Her B Habope, MOSTOMY HE CYIIECTBYET IpUMEpa
TaKuX 3aJyMaHHbBIX YHCEN, IUISI KOTOPOro Ha JOCKe OyZeT BhIMMCaH Habop 3

YCIIOBHSL.
B) Uncio 8 — HaWMeHBIIee YHCIO B HAOOpe — SIBISCTCS HAaMMCEHBIINM W3
3aJyMaHHBIX dHCeN, a HauOoJbllee 4YUCIO B Habope — 3TO CyMMa BCeX

3ayMaHHbIX uuced. I1o3ToMy KOIMYECTBO 3aJyMaHHBIX YHMCEN HE MPEBOCXOIUT
. 47
LIEeJI0M 9acTu 3 1O ecTh 5. Kpome Toro, uncna 9 u 10 MeHbIe, yeM cymMMa ABYX

gucen §, TMOITOMY OHH TaKKe SBISIOTCS 3aJyMaHHBIMH. 3HAYHT, CyMMa
OCTaBINUXCS 3aJyMaHHbIX 4rces paBHa 47 —8—9—10=20. Takum oOpa3zom, Tak
KaK HaMMEHBIIIEE 3a/IlyMaHHOE YHCJIO PABHO &, OCTABIIMECS 33/ lyMaHHbIC YHCIa —
ato 10 u 10 wim 20. dns 3agymanssix uucen 8, 9, 10, 10, 10 u §, 9, 10, 20 Ha
Jocke Oynet 3amrcaH Habop, TAaHHBIA B YCIIOBHHU.

Orset:a) 1,1, 1, 1, 1; 6) Het; B) 8, 9, 10, 10, 10 i 8, 9, 10, 20.

CopepxaHue KpUTEPHsI Bamibt

BepHO monydeHBl Bce TepeduCleHHbIE (CM. Kputepuid Ha 1 Oamn)

MTOJTYOKPYKHOCTBIO.
3 3
OtBer: | ——;——1; 0.
10" 16)°
CoJieprkaHne KpuTepust bans
OG0CHOBaHHO NOJIyUY€eH IPABUIbHBIN OTBET 4
. 3 3
OOGOCHOBaHHO TMIOJIy4€HBI BCE 3HAYCHUS: a =— 10 a=— 16’ a=0
3
OTBET OTJIMYACTCA OT BEPHOTO TOJBKO HMCKIIOUCHHEM TOYKH a =— 10 3
3
W/WIIA BKIIFOYEHUEM TOYKH a = — e
. 3
OOGOCHOBAHHO IOJIy4€HBI BCE 3HAYCHUS: d = — 10 a=-— T a=0 2
N . 3 3
Bepno HaiineHo 0HO UM [1Ba U3 3HAUYEHUHN a = 10 a=-— 16 i a=0 1
Pemrenne He COOTBETCTBYET HH OJZHOMY M3 KPHTEPUEB, IEPEUUCICHHBIX 0
BBIIIIE
Maxcumanvnwiil 6an 4

PE3yIbTaThL 4
BepHO moydeHBI TpH W3 NepeudcIeHHBIX (cM. KpuTepuili Ha 1 Oamn) 3
pE3yIbTaTOB

BepHo moxydeHBI 1Ba M3 MEPEUYHCICHHBIX (CM. KpUTepui Ha 1 Oamm) 5

pe3yJIbTaToB

3alyMaHO HECKOJbKO (HE 00s3aTEeNIbHO Pa3IMYHBIX) HATYPabHBIX YHCEN. OJTH
Yuciaa ¥ UX BCE BO3MOKHBIE CYMMBI (TI0 2, 10 3 ¥ T.JI.) BBIITUCHIBAIOT Ha JOCKY B
mopsiike HeyObIBaHus. Ecim kakoe-To 4YHCIO 7, BBIMCAHHOE HAa JOCKY,
MOBTOPSIETCS HECKOJIBKO Pa3, TO Ha JIOCKE OCTABISIETCS OJHO TaKOe YHCIO 71, a
ocTaJbHbIC YMCIa, paBHbIE n, cTHpatoTcs. Hanpumep, ecnu 3aaymans! yucna 1, 3,
3, 4, To Ha ocke Oynet 3amucan Haoop 1, 3,4, 5,6, 7, 8, 10, 11.

a) [IpuBeuTe MprMep 3alyMaHHbBIX YHCEN, ISl KOTOPBIX Ha JOCKE OyAeT 3amucaH
Habop 1, 2, 3,4, 5.

BepHo mostyueH ofH 13 CIEAYIONHMX Pe3yIbTaToB:
— 000CHOBaHHOE pelIeHHE 1. d;

— 000CHOBaHHOE peIIeHHe II. 0; 1
— 000CHOBaHHAs OLICHKA KOJINYECTBA 38 [yMaHHbBIX YHCEIN B II. 8;
— oba Habopa 3aJyMaHHBIX YHCEN B 11. 8

Pemenne ne COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, MCPCUNCIICHHBIX
BBIIIC

Maxcumanvnwiii 6ain 4
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Kpurepun oneHnBaHus 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

sin sin cos
a) Pemute ypasuenne 127" =3""" . 4%

0) Haiinure Bce KOpHH 3TOTO ypaBHEHHS, IPUHAJIEKALIIE OTPE3KY [271’; 7771

Pemenue.
a) [IpeoOpa3zyem NCXOTHOE YpaBHEHHE:
3511’1){ .4511’1)( — 35111)( .4COS.X ; 451HX _ 4COSX; S]nx — COS_X; tgx — 1 ,
OTKyJa x:%+nk, kel.

6) C moMOIIBI0 YUCTIOBOH OKPYXHOCTH OTOEpEM KOpHH,

=]
MIPUHAUICKAIINE OTPE3KY | 2705 —— |.

2
9. 13xn
[omyuum uncna: —; ——.
4 4
s 9n  13xm
OtBetr: a) —+ 7wk, keZ;06) =—; —.
4 4 4
ConepxaHue KpuTepus basbt
OOG0CHOBAaHHO MOJIy4Y€HBI BEPHBIE OTBETHI B 000UX MyHKTAaX 2
OO00CHOBaHHO TIOJTYYCH BEPHBIH OTBET B MYHKTE ¢ WM B MyHKTE O 1
Penrennie He COOTBETCTBYET HH OJHOMY W3 KPHTEPUEB, TEPEUUCICHHBIX 0
BBIILIE
Maxcumanvuolii 6ann 2

B mpaBunbHOW deThIpéxyronpHoi nupamune MABCD c BepmumHOR M CcTOpPOHBI
9 .. .
OCHOBaHUs PaBHBI > a OokoBble péOpa paBHbl 12. Haiigure miomanb cedeHus

IpaMUBI TUIOCKOCTBIO, TIpoxofsmiel depe3 Touky C u cepenuHy pedpa MA
napauienbHo npsiMoit BD .

Pemenue.

IMycts Touka E — cepenuna pedbpa MA. Otpesox CE
nepecekaer miuockocts MBD B Touke P. B TpeyronbHuke
MAC Touka P sBiseTcs TOYKOHW IepecedeHHus MeAHaH,
cnenopareinbHo, MP:PO=2:1, tne O — UEHTp
ocHoBaHus nupamuabl. Otpe3ok FG napamieneH BD u
MIPOXOIUT uepe3 TouKy P (Touka F' HpUHAIUIEKUT pedpy
MB, G — pebpy MD), oTkyna

MF:FB=MG:GD=MP:PO=2:1;

FG=%BD=

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

YersipéxyronbHuk CFEG — uckomoe ceueHue. Otpesok CE — MeauaHa
tpeyronbauka MAC , 3Ha4uT,

V24c? vomc? —ma®  Ja4aB®+mC? 15

2 - 2 2
INockonbky mpsamas AC nepneHAUKyIspHa MIockocTd MBD, nuaroHanu
CE wu FG uerbipéxyronbiuka CFEG TIepIeHIUKYJSPHBI, CIIEIOBATENBHO,

CE =

S _CE-FG _45V2
CFEG — 2 - 4 .
452
OtBer: ———.
4
ConeprkaHue KpuTepus Bbanbt

OO0CHOBAHHO NOTYYEH BEPHBIA OTBET 2
Pemienre comepkUT OOOCHOBaHHBIM TEPEXOA K IUIAHUMETPUYECKOH

3aJaue, HO IOJIy4eH HEBEPHBII OTBET UM PELICHUE HE 3aKOHUYEHO, 1

WJIK TTPU IPABUIJIBHOM OTBETC PCHICHUC HCAOCTATOYHO 000CHOBAHO

Pemenne He COOTBETCTBYET HH OJAHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX
BBIILIE

Maxcumanvuolii 6ann 2

log,_,

Pemmte cucreMmy HepaBeHCTB
x+5

Y >

(x—6)12

30x +7x-42 _
x—6 B

10g6—x

>

X+ Tx + 7.

Pemenue.

1. PeminM nepBoe HEPABEHCTBO CUCTEMBI:

ﬁz—n; logéfx(x+5)—log67x(x—6)122—12; logs_ (x+5)=0.

x—

Paccmotpum nBa ciyuas. [lepBsiid citydaid: 0 <6 —x <1.
{logéx(x+5)20, {0<x+5£1,

O<6—x<l; 5<x<6; HET pCIICHUHU.

Bropoii cnyyaii: 6 —x>1.
{log(,x(x+5)20, {x+521, otkyza —4<x<5.
6-x>1; x <5,
Pemenue nepBoro HepaBeHCTBA UCXOJHOM cUCTEMBI: —4 < x <5.
2. Pemum BTOpO€ HEPABEHCTBO CUCTEMBI:
2 30x°

2
3 2+30x +7x_42£7;x3+7x + 6S0;

x +7x

. xz(x—3)(x+4) <0.

4 3 2
x +x —12x <0:
x—6 x—6
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Pemienne BTOpPOro HeEpaBEHCTBA HCXOAHOW cucreMbl: x<—4; x=0;
3<x<6.
3. Pemrenune ucxoaHo cucteMsl HepaBeHCTB: x=—4; x=0; 3<x<5.

Ortser: —4;0; [3;5).

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

CojepkaHue KpUTEPHsI Basuibt
PaccMOTpeHbl Bce BO3MOXKHBIE TeOMETPHYECKHE KOHQUTYpalud | 3
HOJIYyYCH MPABUIBHBINA OTBET
PaccmoTpena XoTst Obl O/IHA BO3MOXKHAsI TeOMETpHUecKas KOHPHUTypaus, )

B KOTOPOH IOJIyYEHO ITPABUIIBHOE 3HAYEHUE HCKOMOI BEIMYHMHBI

PaccmoTpeHa XoTs OBI 0JTHa BO3MOXHAS TeOMETpHUecKast KOHPHUTyparus,
B KOTOPO#i MOJIy4eHO 3HaYCHHE NCKOMOW BEIMYUHBI, HEMIPABHILHOE U3-3a 1
apu(MeTHIEeCKON OMIMOKHI

Pemienre He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHEB, NEPEUNCIIEHHBIX
BBIIIIE

Maxcumanvhoiii 6ain 3

ConepkaHue KpUTepHs Banst

OOOCHOBAaHHO NOJYYEH BEPHBIA OTBET 3
OOOCHOBaHHO TOJyYEHBI BEpHBIE OTBETHI B OOOMX HEPaBEHCTBAX )
HCXOJIHOU CUCTEMBI
OO0O0CHOBaHHO MOJyHYECH BEPHBIH OTBET B OJHOM HEPABEHCTBE HCXOTHOH 1
CHCTEMBbI
Pemenne He COOTBETCTBYET HH OJAHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0
BEIIIE

Maxcumansuowiii 6ann 3

OxpysxHocTH paguycoB 1 u 7 ¢ nenrpamu O; u O, COOTBETCTBEHHO KacaroTcs B

Touke A.IIpsmas, mpoxoasias yepes TOUKy A, BTOPUYHO TEPECEKAET MEHBILIYIO
OKpY’KHOCTh B Touke B, a Oonpumyio — B Touke C. Haiigure miomans
tpeyronsHuka BCO,, ecnu LABO, =22,5°.

Pemennue.
Touku O,, O, u A nexar Ha oxHoi npsMoi. ITockonbKy TPEyroabHUKM

B0, 4 n CO, A pasrobenpennsle, LABO, = LZBAO, = LCAO, = LACO, =22,5°,
otkyna AB=20,4-c0s22,5°=2-c0s22,5°, AC=20,A4-c0s22,5°=14-cos22,5°.
Bo3moxnbl 1Ba cioydas. IlepBblil ciaydail: OKpY»KHOCTH B
KacaroTcs BHyTpEHHHM 00pa3oM (puc. 1), Torna Touka B nexut C
mexay ToukamMu 4 u C, otkyna BC = AC— AB=12-co0s22,5°. "‘
BC-CO, -sin £ZBCO,
SBCO2 = ) =

212

=42-¢c0s22,5°-sin22,5° = 2 >
Bropoil cioyyaii: OKpy’KHOCTH KacaroTCsi BHELIIHUM
obOpasom (puc.2), Torma Todyka A JEKUT MEKIY
toukamu B u C, BC=AC+ AB=16-co0s22,5°.
BC-CO, -sin ZBCO,
S BCO, = B =
=56-c0822,5°-5in22,5°=14/2.
2172
2

Puc. 1

/
WV

Puc. 2
WA 14\/5.

OrtBerT:

Haﬁ}]HTC BCC 3HAUCHUA a , ITPU KAXKIOM U3 KOTOPBIX YPAaBHCHHUC

ax+\/—5—6x—x2 =5a+2

HUMECT CJIHHCTBCHHBIﬁ KOPCHb.

Pemenue.

3anuiueM ypaBHEHUE B BULIE 4 — 5 —6x — xX=—ax+5a+2. PaccmoTpum nBe
dyskmun: f(x)=4/-5-6x— x* n g(x)=—ax+5a+2. T'papukom dyHKIHH

2

f(x)= 2? —(x+3)" sBIseTCS MOTYOKPYKHOCTH Paamyca 2 ¢ LEHTPOM B TOUKE
(—3;0), nexawas B BepxHeii momymiockoct (cM. puc.). IIpu KaxI0M 3HaueHHH
a tpapukom dyHKimE g(x) ABIAETCS MpsiMast C YIIOBEIM KOd(HIHEHTOM —a
npoxozsimas yepes Touky M (5;2).

VpaBHeHHE HMEET €IUHCTBEHHBIN y

3 \

KOpeHb, eciu rpaduku dyskumii f(x) 1 C 2 M
g(x) wuMeroT eaMHCTBeHHYH OOLIYIO

TOUKy:  1uOO  mpaMas  KacaeTcs 4 B
TI0JTYOKPY’KHOCTH, JTHOO mepecekaeT e€ B _ 5 ~10 5
€IMHCTBEHHOH TOUKE.

Kacarensnass MC, npoBeféHHas U3 TOYkH M K IOIyOKPYXKHOCTH, UMEET
yraoBoi kKod(UIMEeHT, paBHBIA HYIIO, TO ecTh Npu a =0 UCXOJHOE ypaBHEHHE
UMeeT eAMHCTBEHHbIH KopeHb. IIpu —a <0 mpsamas He uMeeT OOLIMX TOYEK C

MOy OKPY>KHOCTBIO.
[psamass MA, 3anaHHas ypaBHEHHEM )Y =—ax+5a+2, NPOXOAUT uepe3

Toukn M (5;2) n A(—5;0), cnegoBareinsHo, ¢é yrioBoii kKodpduipeHT —a = %

1
IIpu 0<—-a< 35 npsiMasi, 3a/laHHasi ypaBHEHHEM ) =—ax+5a+2, umeer nBe

o0Iye TOYKH C TONYOKPYXHOCThIO. [Ipsimas MB, 3amaHHas ypaBHEHUEM
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y=—ax+5a+2, npoxoaur yepe3 touku M (5;2) u B(-1;0), cienosarensHo,
1 1

e¢ yrmoBod ko3dumMEeHT —a= 3 IIpu 35 <-a S% npsMasi, 3afaHHas

ypaBHeHHEM )y =—ax+5a+2, umeeT yriaoBodl kodddumuent Oomblie, 4eM y
npsimoii MA , u He Oonbliie, 4yeM y npsMoii MB, u nepecekaeT MoiIyoKpy>KHOCTh B

o 1 1
eAMHCTBeHHOHU Touke. [lomywaem, uro mpu —ESa<—g HCXOZHOE ypaBHEHHUE

o 1
HUMEECT COAMHCTBCHHBIM KOPCHb. HpI/I —a >§ npsaMass HE UMCECT O6H.[I/IX TOYCK C

MOJTYOKPY>KHOCTBIO.
1. 1
OrtBeT: [—3; -3 ; 0.

CopepxaHue KpUTEepHst Basutbt

OGOCHOBAHHO MOJIyY€H MPABUIIbHBIA OTBET 4
1 1
OGOCHOBAaHHO TOJYYEHBI BCE 3HAYCHUS: d =— 3 a=-— 5 a=0. OTBer
1

OTIHYaCTCA OT BEPHOTO TONBKO HCKIIOYCHHEM TOUKH 4 =- u/unu 3

1
BKJIFOUCHUEM TOUYKH A = — g

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

Pemenue.

a) 3amymannble uncna 2, 2, 2, 2, 2 narot TpebyeMblii Ha0Op, 3aMCaHHBIA Ha
JTOCKE.

6) [TockonbKy 3agyMaHHBIE YHCIa HaTypajbHble, TO HAaUMEHBIIEE YHCIIO B
Habope — O9TO HaWMEHbIee W3 33aJyMaHHBIX YHCEJ, a HauOOJbIlee YHCIO B
Habope — O3TO CyMMa BceX 3aJyMaHHBIX uucen. Cpeau 4Yucen 3amucaHHOTO
Habopa JOoJKHa OBITh CyMMa BCEX YHCEI, KPOME HAUMEHBIIEro, TO €CTh
22—-1=21. Ho storo uucna HeT B Habope, MOITOMY HE CYLIECTBYET IpUMeEpa
TaKuX 3aJyMaHHBIX YHUCEN, IUIS KOTOPOTO Ha JOCKe OyAeT BEHIMHCaH Habop W3

YCIIOBHSL.
B) Uncno 7 — HauMeHblIee YUCIO B HaOope — SBIsETCS HAaUMEHBIINM U3
3ayMaHHBIX YHCEJ, a HauOoNpIlee YHCIO B Ha0Ope — OTO CyMMa BCeX

3alyMaHHbIX 4ncen. [103ToMy KOMMYecTBO 3aJyMaHHBIX YHCET HE MPEBOCXOAUT
. 41
1EJI0H YacTu = TO ecThb 5. Kpome Toro, uncna 8 u 10 MeHbl1€, YeM CyMMa JBYX

4yucen 7, TMOITOMY OHH TaKKe SBISIOTCS 3aJyMaHHBIMH. 3HAYHUT, CyMMa
OCTaBILIMXCS 3aJlyMaHHBbIX yucen paBHa 41—-7—-8—-10=16. Takum oOpa3zom, Tak
KaK HauMEHbIIIee 3aJyMaHHOE YHCIIO PaBHO 7, OCTABIIMECS 3ayMaHHBIE YHCIa —
oto 8 1 8 mnu 16. [{ns 3axymannsix uncen 7, 8, 8, 8, 10 u 7, §, 10, 16 Ha mocke
Oymert 3anucan HabOp, JaHHBIN B YCIOBHUH.

Orset: a)2,2,2,2,2;0)Het; B) 7,8, 8,8, 10 umu 7, 8, 10, 16.

1 1
OO00CHOBaHHO TIOTyYEHBI BCE 3HAYCHUS: d = — 3’ a=-— 5 a=0 2
. . 1 1
BepHo HaliieHO 0JIHO WM JIBa M3 3HAYCHUH a = — 3 a=-— 35 u a=0 1
Penrennie He COOTBETCTBYET HH OJHOMY W3 KPHTEPUEB, MEPCUUCICHHBIX 0
BBIIIIE
Maxcumanvrwlii 6ain 4

3agyMaHO HECKONBKO (HE 003aTeNIbHO PAa3NMYHBIX) HATYpPaNbHBIX YHCEN. OTH
YHCJIa U UX BCE BO3MOXKHBIE CYMMEI (110 2, 10 3 W T.JI.) BBIIUCHIBAIOT Ha JOCKY B
nopsiAke HeyObIBaHUS. Eciu Kakoe-TO YHCIIO 71, BBIMHCAHHOE Ha JIOCKY,
MIOBTOPSICTCS HECKONBKO pa3, TO HA JOCKE OCTABIACTCSA OJHO TaKOe YHCIO 7, a
ocTaJbHBIE YHCTIa, paBHBIE #, cCTHpatoTcs. Hanpumep, ecnu 3aaymansl yucna 1, 3,
3, 4, To Ha tocke Oyner 3anucan Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [IpuBeanTe mpuUMep 3aayMaHHBIX YUCEI, I KOTOPHIX HAa IOCKe OYyIeT 3amucaH
Habop 2, 4, 6, 8, 10.

0) CymecTByeT JH IMpUMEp TaKWX 3aJyMaHHBIX YHCEN, U KOTOPHIX HA JOCKE
Oyner 3anucan Habop 1, 3,4, 5,6, 8, 10, 11, 12, 13, 15, 17, 18, 19, 20, 22?

B) [IpuBenure Bce mpuMEpsl 3ayMaHHBIX YHCEI, Uil KOTOPBIX Ha JOCKe Oyaer
3ammcan Habop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.

Conepxxanue KpUTEepHs Bayuist
BepHo monyueHsl Bce mepevMcieHHbIE (CM. KpuTepud Ha 1 Oamn) 4
pe3yabTATHI
BepHo monyuyeHbl TpU M3 MEPEYUCIECHHBIX (CM. KpuTepuil Ha 1 Oar) 3
pe3yIbTaTOB
BepHo monyueHsl aBa W3 TEpeYHMCICHHBIX (CM. Kputepuid Ha 1 Oarm) )
pe3yIbTaTOB

BepHo mony4eH O1H U3 CIIEAYIOMINX Pe3yIbTaTOB:
— 000CHOBaHHOE PEUICHUE II. a;

— 000CHOBaHHOE pelIeH e 1. 0; 1
— 000CHOBaHHasl OLICHKA KOJIMYECTBA 3a1yMaHHBIX YHCEN B II. 6;
— 00a Habopa 33 yMaHHBIX YUCEI B I1. 6

Pemenue ne COOTBETCTBYCT HU OOAHOMY U3 KPUTCPUCB, NECPCUNUCIICHHBIX
BBIIIC

Maxcumanvroiii 6ain 4




EAnHbIN rocyaapcTBeHHbIN ak3ameH, 2013 1. MATEMATUKA (106 — 1/6)

Kpurepun oneHnBaHus 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

cos cos —sin
a) Pemute ypapuenne 14 =2 .77

0) Haiinure Bce KOpHH 3TOTO ypaBHEHHS, IPUHAJIEKALIIE OTPE3KY [%, 271} .

Pemienue.

a) [IpeoOpa3zyem NCXOTHOE YpaBHEHHE:
cosx cosx cos X —sinx cosx —sinx
2 -7 =2 -7 3 7 =7

; cosx=—sinx; tgx=—1,
OTKyJa x:—%—knk, kelZ.

6) C moMOIIbI0 YHCIIOBOW OKPYXXHOCTH OTOEpEM KOpPHH,
MIPUHAJUISKAIINE OTPE3KY [%, 27:] .

3n. In

Ilonyuum yncna: —; .
Y 4° 4

OtBeT: a) —%+nk, keZ;0) %; %T
ConepxaHue KpuTepus basbt
OOG0CHOBAaHHO MOJIy4Y€HBI BEPHBIE OTBETHI B 000UX MyHKTAaX 2
OO00CHOBaHHO TIOJTYYCH BEPHBIH OTBET B MYHKTE ¢ WM B MyHKTE O 1
Penrennie He COOTBETCTBYET HH OJHOMY W3 KPHTEPUEB, TEPEUUCICHHBIX 0
BBIILIE
Maxcumanvuolii 6ann 2

B mpaBunbHOW deThIpéxyronpHoi nupamune MABCD c BepmumHOR M CcTOpPOHBI
OCHOBaHUs paBHBI 4, a OokoBble pE&Opa paBHbl 8. Haliaurte ruromans cedeHus
MUpPaMHIBI TUIOCKOCTBIO, TIPOXOSIICH 4Yepe3 TOuKy B u cepeauny pebpa MD
napajuienbHo npsmoit AC .

Pemenue.

ITycth Touka E — cepeauna pebpa MD . Orpe3ok BE
nepecekaer 1miockocte MAC B Touke P. B TpeyrosbHuke
MBD Ttouka P SsBISETCS TOYKOW NEPECCUYCHHUs MEIuaH,
ciepoBarenbsHo, MP:PO=2:1,rne O — LEHTP OCHOBAHUS
nupamuzpl. Otpesok FG mapaieneH AC ¥ TPOXOIUT
yepe3 Touky P (touka F mpunamnexur pedbpy MA, G —
pedpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;
FG=%AC=££%£§:§%Z.

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

YersipéxyronbHuk BFEG — uckomoe ceueHue. OTtpesok BE — MeauaHa
Tpeyronbauka MBD, 3Hauur,

_J2BD? +2MB* —MD*> _J44B® + MB® _

= 5 = 5 =42,
[Tockonbky mpsimass BD nepneHaukyinsipHa rwiockoctu MAC, nuaroHanu

BE w FG derbipéxyronbauka BFEG TepneHIUKYJSPHBI, CIIEIOBATENbHO,

BE

S _BE-FG _32
BFEG =" 5 3 °
32
OtBer: —-.
3
ConeprkaHue KpuTepus bannel

OO0O0CHOBAHHO NTOTTYYEH BEPHBIA OTBET 2
Pemrenne comepXuT OOOCHOBAaHHBIM TEpPeXol K IUIAHUMETPHUYECKOI
3aJaue, HO IOJIy4€eH HEBEPHBII OTBET UM PELICHUE HE 3aKOHUYEHO, 1

WJIN TIpU IPABUJIBHOM OTBETC PCUICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenne ne COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, MCPCUNCIICHHBIX

0
BBIIIIE
Maxcumanvnwiii 6ain 2
Pemure cucreMmy HepaBeHCTB
log,_, L38 >-8,
(x-7)
2
x3 +6x2 + 40x~ +3x-24 <3
x—8
Pemenue.
1. Pemum mepBoe HEPABEHCTBO CHCTEMBI:
log, . % >-8; log,  (x+3)—log, . (x—7)8 >-8; log,  (x+3)20.
x—=17

Paccmotpum nBa ciyuas. Ilepseiii cmyyaid: 0<7 —x<1.
>
log;_(x+3)>0, {0 <x+3<l o PpEIIECHHIA.
0<7-x<1; 6<x<7,
Bropoii cinyuait: 7—-x>1.
1 +3)>0
0g7 (¥+3)20, {x+321, otkyma —2<x<6.
T—x>1; x<6,
Pemenne nepBoro HepaBeHCTBA UCXOAHOM CUCTEMBL: —2 < X < 6.

2. PemuM BTOpO€ HEPABEHCTBO CUCTEMBI:

2 2
x3+6x2+40x +3x—24g3;x3+6x2+40x <0:
x—8 x—38
2
x4—2x3—8x2S0; X (x_4)(x+2)30

x—8 x—8
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Pemienne BTOpPOro HEpaBEHCTBA WCXOAHOW cucreMbl: x<—2; x=0;
4<x<8.

3. Pemrenne ucxoqHoi cucteMbl HepaBeHCTB: x=—2; x=0; 4<x<6.

Ortser: —2;0; [4;6).

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

CojepkaHue KpUTEPHsI Basuibt
PaccMOTpeHbl Bce BO3MOXKHBIE TeOMETPHYECKHE KOHQUTYpalud | 3
HOJIYyYCH MPABUIBHBINA OTBET
PaccmoTpena XoTst Obl O/IHA BO3MOXKHAsI TeOMETpHUecKas KOHPHUTypaus, )

B KOTOPOH IOJIyYEHO ITPABUIIBHOE 3HAYECHUE HCKOMOI BETMYHMHBI

PaccmoTpeHa XoTs OBI 0JTHa BO3MOXHAS TeOMETpHUecKast KOHPHUTyparus,
B KOTOPO#i MOJIy4eHO 3HaYCHHE NCKOMOW BEIMYUHBI, HEMIPABHILHOE U3-3a 1
apu(MeTHIEeCKON OMIMOKHI

Pemienre He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHEB, NEPEUNCIIEHHBIX
BBIIIIE

Maxcumanvhoiii 6ain 3

ConepkaHue KpUTepHs Banst

OOOCHOBAaHHO NOJYYEH BEPHBIA OTBET 3
OOOCHOBaHHO TOJyYEHBI BEpHBIE OTBETHI B OOOMX HEPaBEHCTBAX )
HCXOJIHOU CUCTEMBI
OO0O0CHOBaHHO MOJyHYECH BEPHBIH OTBET B OJHOM HEPABEHCTBE HCXOTHOH 1
CHCTEMBbI
Pemenne He COOTBETCTBYET HH OJHOMY U3 KPHTEPUEB, IEPEUUCICHHBIX 0
BEIIIE

Maxcumansuowiii 6ann 3

OxpyxHocTu paguycoB 5 u 8 ¢ uenrpamu O, u O, COOTBETCTBEHHO KacaroTCs B
touke A. I[Ipsamast, npoxoxsmas dyepe3 TOUKy A, BTOPHIHO ITEPECEKAET MEHBIIYIO
OKpPY>XKHOCTb B Touke B, a Oospmyro — B Touke C. Haiinute momans
tpeyronsHuka BCO, , ecin LABO, =15°.

Pemenmue.
Touku O,, O, nu A nexar Ha oxHoi npsMoH. ITockonbKy TpPEeyroabHUKH

BO,A n CO,A pasnoOenpennsle, LABO, =4ZBAO, =£CAO, =ZACO, =15°,
otkyaa AB=20,4-cos15°=10-cos15°, AC=20,A4-cos15°=16-cosl15°.
Bosmoxusbl nBa ciydas. IlepBblil cityuail: OKpYXKHOCTU
KacaloTcss BHYTpPEHHHM obOpasoM (puc. 1), Torma touka B C
JIEKHUT MEX1y TOYKAMU A u C, OTKYJla "‘
BC=A4C—-AB=6-cosl5°.
s _BC-CO, -sin/BCO,
BCO, = ) =
=24.cos15°-sin15°=6. Puc. 1
Bropoii ciyyaii: OKpy>KHOCTH KacaroTCsl BHEUIHHM
obpasom (puc.2), Torma Todyka A JEKUT MEXKIY \
Toukamu B u C, BC=AC + AB=26-cos15°.

BC-CO, sin ZBCO, _ ‘%
B

A

SBC02 = >
=104-cos15°-sin15°=26.

Otser: 6 unu 26. Puc. 2

Haﬁ}]HTC BCC 3HAUCHUA a , ITPU KAXKIOM U3 KOTOPBIX YPAaBHCHHUC

ax+\/—3—4x—x2 =3a+1

HUMECT CJIHHCTBCHHBIﬁ KOPCHb.

Pemenue.
3amuiieM ypaBHEHHE B BHIE 4/ —3 —4x — x> =—ax+3a+1. Paccmotpum e
dysxmun:  f(x)=+—-3—-4x- x> m g(x)=—ax+3a+1. I'papuxom ¢yHKIMH

2 2
F(x)=y1"=(x+2)" sBustercst MOIYyOKPYKHOCTH paauyca 1 ¢ LEHTPOM B TOUKE
(—2;0), nexamuas B BepXHel OIYIIOCKOCTH (cM. puc.). IIpy KaxI0M 3Ha4eHUN
a rpapukom dyHkimu g(X) ABIAETCS MpsIMAs C YIIOBBIM KoduuuenToM —a,

npoxozsimas gepes Touky M (3;1).

VYpaBHeHne uMeeT — Y
€MHCTBEHHBI KOpEHb, €CIU C 1 M
rpadukn Gyrkumii  f(x) u !
g(x) uMeroT eMMHCTBEHHYIO 4 B |
o0myo TOuky: JuOO mpsAMas _ 3 —1 0 3 x

Kacaercs IOJIyOKPY>KHOCTH,
1100 nepecekaeT €€ B eAMHCTBEHHOM TOUKE.

Kacarenbnas MC, npoBenéHHast u3 TOYKH M K MOJTyOKPYKHOCTH, UMEET
yIII0BOH KO3((UIINEHT, PaBHBIH HYIIO, TO ecTh mpu a =0 HCXOAHOEe ypaBHEHHE
uMeeT eIMHCTBEHHbIH KopeHb. IIpu —a <0 npsmas He umeeT OOIMX TOYEK C
MOy OKPYKHOCTBIO.

[Ipsamast MA, 3anaHHas ypaBHEHHEM y = — aXx + 3a + 1, IPOXOAMT Yepe3 TOYKU

M (3;1) u A(-3;0), cnegosarensHo, & yrioBoii KoddduiueHT —a = % I[Ipu

1
O<—a< 3 npsiMasi, 3aJJaHHasl YpaBHEHUEM Y =—ax +3a+1, umeer aBe oOmue
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TOYKM C  TOINYyOKPYXKHOCTHIO. IlpsmMas MB, 3ajgaHHas  ypaBHEHHEM
y=—ax+3a+1, npoxozur uepes touku M (3;1) u B(—1;0), cnenosarensHo, eé

. 1 1 1
yria0Boi Ko3puIMeHT — a = 1 Ipy —<—-a< 1 npsimasi, 3a1aHHasi ypaBHEHUEM

6
y=—ax+3a+1, umeer yrioBoi ko3ppuiueHt doplire, yem y npsimoit MA , u He

Oosbie, yeM y mpsMoi MB, W mepecekaeT MOIYOKPYXHOCTh B €IMHCTBEHHOH

1 1
TOYKE. HOJ'Iy‘-IaeM, 4uToO Opu — Z <a<- g HUCXOAHOC YpPaBHCHUC HMECT

. 1
€MHCTBEHHBI KopeHb. Ilpu —a>z mpsMas HE HMeeT OOIMMX TOUeK C

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

Pemenue.

a) 3amymannpie wmema 1, 1, 1, 1, 1, 1, 1, 1 nmaror TpeOyemsiii HaboOp,
3aMMCcaHHBIN Ha JOCKE.

0) [TockonbKy 3agyMaHHBIE YHCIa HaTypajbHble, TO HAaUMEHBIIEE YUCIO B
Habope — O9TO HaWMEHbIee W3 33aJyMaHHBIX YHCEJ, a HauOOJbIIee YHCIO B
Habope — O3TO CyMMa BceX 3aJyMaHHBIX uucen. Cpeau 4Yucen 3aluCaHHOTO
Habopa JOJKHA OBITh CyMMa BCEX YHCEI, KPOME HAUMEHBIIEro, TO €CTh
22—-1=21. Ho storo uucna HeT B Habope, MOITOMY HE CYLIECTBYET IpUMeEpa
TaKuX 3aJyMaHHBIX YHUCEN, IUIS KOTOPOTO Ha JOCKe OyAeT BEHIMHMCaH Habop u3
YCIIOBHSL.

B) Uuciio 5 — HaumMeHbllIee YUCIIO B HAOOpe — SBISICTCS HAMMEHBIIUM W3
3aQyMaHHBIX YHCEJ, a HauOoNbIlee YHCIO B Ha0Ope — OTO CyMMa BCeX
3alyMaHHbIX 4ncen. [103ToMy KOIM4ecTBO 3aJyMaHHBIX YHCET HE MPEBOCXOAUT

. 29
1esnol yactu —, To ectb 5. Kpome Toro, uncia 6 u 8 MeHblle, 4eM cymMma JBYX
5

4yhcen 5, TMOJITOMY OHH TaKKe SBISIOTCS 3aJyMaHHBIMH. 3HAYHUT, CyMMa
OCTaBIIMXCS 3ayMaHHbIX yucenl paBHa 29—-5-6—-8=10. Takum oOpa3om, Tak
KaK HauMEHbIIIee 3ayMaHHOE YHCIIO PaBHO 5, OCTAaBIIMECS 3ayMaHHBIE YHCIa —
910 5 1 5 wm 10. s 3amymaHHbIX ncen 5, 5,5, 6, 8 u 5, 6, 8, 10 Ha gocke Oyzaer
3arMcan Habop, NTaHHbIH B YCIOBHH.

Orsetr:a)1,1,1,1,1,1,1,1;6) Het; B) 5,5, 5,6, 8 unu 5, 6, §, 10.

CopepxaHue KpUTepHst bambt

BepHo monyueHsl Bce mepevMcieHHbIE (CM. KpuTepud Ha 1 Oamn)

MOJIyOKPYKHOCTBIO.
1.1
OrtBeT: [_Z;_g ; 0.
CopepxaHue KpUTEpHst Basuibt
OO00CHOBaHHO NOTYYCH NPABHIBHBIH OTBET 4
1 1
OO0OCHOBAaHHO TMOJYYEHBI BCE 3HAUCHUS: d =— 1 a=-— re a=0. OtBer
1

OTJIIMYAeTCsl OT BEPHOTO TOJIBKO HCKIIOUYEHHEM TOYKH d =— 1 u/vunu 3

1
BKJIFOUEHHEM TOYKU d = — 3

1 1
OO00CHOBaHHO TIOTYYEHBI BCE 3HAUCHHS: O = — 1 a=-— e a=0 2
. N 1 1
BepHo HaiizieHO 0HO WU J1Ba U3 3HAYCHUN a = — T a=-— S i a=0 1
Perrenne He COOTBETCTBYET HH OJHOMY W3 KPUTEPUEB, TEPSUHCICHHBIX 0
BBIIIIC
Maxcumanvuoiii 6ann 4

pe3yabTATHI 4
BepHo monyuyeHbl TpU M3 MEPEYUCIECHHBIX (CM. KpuTepuil Ha 1 Oar) 3
pe3yIbTaTOB

BepHo monyueHsl aBa W3 TEpeYHMCICHHBIX (CM. Kputepuid Ha 1 Oarm) )

pe3yIbTaToOB

3amyMaHO HECKOJBKO (He 00s3aTelbHO Pa3IMYHBIX) HATYypaTbHBIX YHCEN. ODTH
YHCJIAa U UX BCE BO3MOXKHBIE CYMMBI (110 2, 0 3 W T.JI.) BBIIUCHIBAIOT HAa JOCKY B
nopsiike HeyObIBaHusl. Ecim kakoe-ToO YHCIO 72, BBIMCAaHHOE HAa JOCKY,
MTOBTOPSIETCS. HECKOJBKO pa3, TO Ha JOCKE OCTABJISICTCS OJHO TaKOe YUCIO 7, a
ocTallbHbIC YMCIa, paBHBIE 7, cCTUpatoTcst. Hanpumep, ecnu 3agymansl uncna 1, 3,
3, 4, To Ha ocke Oynet 3amucad Hadop 1, 3,4, 5,6, 7, 8, 10, 11.

a) [lpuBenuTe mprMep 3ayMaHHBIX YHCEI, ISl KOTOPBIX Ha JOCKe OyAeT 3amucaH
Habop 1,2,3,4,5,6,7, 8.

0) CyuiecTByeT JId MpUMEp TaKWUX 3aAyMaHHBIX YHCEN, JUIsl KOTOPBIX Ha JIOCKE
Oyner 3anucan Habop 1, 3,4,5,7,9, 10, 11, 12, 13, 14, 16, 18, 19, 20, 22?

B) [IpuBemute Bce mpuUMephl 3ayMaHHBIX YHCEN, JUIi KOTOPBIX Ha JOCKEe OyAer
3arnmcaH Habop 5, 6, 8, 10, 11, 13, 14, 15, 16, 18, 19, 21, 23, 24, 29.

BepHo mony4eH O1H U3 CIIEAYIOMINX Pe3yIbTaTOB:
— 000CHOBaHHOE PEUICHUE II. a;

— 000CHOBaHHOE pelIeH e 1. 0; 1
— 000CHOBaHHasl OLICHKA KOJIMYECTBA 3a1yMaHHBIX YHCEN B II. 6;
— 00a Habopa 33 yMaHHBIX YUCEI B I1. 6

Pemenue ne COOTBETCTBYCT HU OAHOMY U3 KPUTCPUCB, NMCPCUUCIICHHBIX
BBIIIC

Maxcumanvroiii 6ain 4




EAnHbIN rocyaapcTBeHHbIN ak3ameH, 2013 1. MATEMATUKA (107 - 1/6)

Kpurepun oneHnBaHus 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

sin sin cos
a) Pemute ypasuenne 127" =3""" . 4%

0) Haiinure Bce KOpHH 3TOTO ypaBHEHHS, IPUHAJIEKALIIE OTPE3KY [271’; 7771

Pemienue.

a) [IpeoOpa3zyem NCXOTHOE YpaBHEHHE:

sinx ,sinx sinx cosx i .
34T S I 400N Y 4% sinx =cosx; tgx =1,

OTKyJa x:%+nk, kelZ.

6) C moMOIIBI0 YUCTIOBOH OKPYXHOCTH OTOEpEM KOpHH,

=]
MIPUHAUICKAIINE OTPE3KY | 2705 —— |.

2
9. 13xn
[omyuum uncna: —; ——.
4 4
s 9n  13xm
OtBetr: a) —+ 7wk, keZ;06) =—; —.
4 4 4
ConepxaHue KpuTepus basbt
OOG0CHOBAaHHO MOJIy4Y€HBI BEPHBIE OTBETHI B 000UX MyHKTAaX 2
OO00CHOBaHHO TIOJTYYCH BEPHBIH OTBET B MYHKTE ¢ WM B MyHKTE O 1
Penrennie He COOTBETCTBYET HH OJHOMY W3 KPHTEPUEB, TEPEUUCICHHBIX 0
BBIILIE
Maxcumanvuolii 6ann 2

B mpaBunbHOW deThIpéxyronpHoi nupamune MABCD c BepmumHOR M CcTOpPOHBI
OCHOBaHUsI paBHBI 15, a GokoBbie p&Opa paBubl 16. Haiigure ruiomans cedeHUs
MMpaMUJIbI TJIOCKOCTBIO, MPOXOJsIIeld yepe3 Touky D u cepeauny pebpa MB
napajuienbHo npsmoit AC .

Pemenue.

ITycts Touka £ — cepeauna pebpa MB. Otpesoxk DE
nepecekaer 1miockocte MAC B Touke P. B TpeyrosbHuke
MBD Ttouka P SsBISETCS TOYKOW NEPECCUYCHHUs MEIuaH,
ciepoBarenbsHo, MP:PO=2:1,rne O — LEHTP OCHOBAHUS
nupamuzpl. Otpesok FG mapaieneH AC ¥ TPOXOIUT
yepe3 Touky P (touka F mpunamnexur pedbpy MA, G —
pedpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;

FG:%AC:MT'AB:lo\/E.

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

YersipéxyronbHuk DFEG — uckoMmoe ceueHue. Orpe3ok DE — MennaHa
Tpeyronbauka MBD, 3Hauur,

_28D*+2mD* - MB*> _ 448>+ MD* _
2 2
[Tockonbky mpsimass BD nepneHaukyisipHa riockoctu MAC, nuaroHanu
DE n FG uetbipéxyronbauka DFEG TnepneHIuKyISIpHbI, CIIEI0BATENLHO,

DE-FG
S prpe = L =852 .

DE 17.

2
Otser: 85v/2.
CopeprkaHue KpUTepHs Banst
OOO0CHOBAaHHO NOJYYEH BEPHBIA OTBET 2
Pemenne comepXUT OOOCHOBaHHBIM Tepexol K IUIAaHUMETPHYECKOI
3a7ade, HO TIOJTy4eH HEeBEPHBIH OTBET WIIM PEIIeHHE He 3aKOHYEHO, 1

WJIHU TIpY OPABUJIIBHOM OTBETC PCUICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue He COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, NCPCUNUCIICHHBIX

0
BBIIIIE
Maxcumanvrwiii 6ain 2
Pemmte cucreMmy HepaBeHCTB
6
log,_, _X+6 >-0,
T (x-4)
2
2 rox’ 4 40x” +2x-10 <2
x—5
Pemenue.
1. PemiM nepBoe HEpaBEHCTBO CUCTEMBI:
log4_xL662—6; log47x(x+6)—10g47x(x—4)62—6; log, . (x+6)=0.

(x=4)
Paccmotpum nBa ciyuas. Ilepseiii cinyyait: 0<4—x<1.
{10g4x(x+6)20, {0<x+6£1,
0<4-—x<1; 3<x<4
Bropoii cnyyait: 4—-x>1.
{log4x(x+6)20, {x+621
4—x>1; x<3,

HET pelIeHUN.

> oTkyga —5<x<3.

Pemenne nepBoro HepaBeHCTBA UCXOAHOM cUCTEMBL: — 5 < x < 3.
2. Pemim BTOpoe HEPaBEHCTBO CUCTEMBI:

2 2
x3+9x2+40x +2x—10§2;x3+9x2+40x <0:
x—5 x-5
2
e ear s (D)

x-5 x-5
Pemenne BToporo HepaBeHCTBA HCXOHOU cucTeMbl: X <—5; x=0; 1<x< 5.
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3. PenreHne ucxoqHOW CUCTEMbI HEpaBeHCTB: x=—5; x=0; 1<x <3.
Ortser: —5;0; [1;3).

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

CojepkaHue KpUTEPHsI Basuibt
PaccMOTpeHbl Bce BO3MOXKHBIE TeOMETPHYECKHE KOHQUTYpalud | 3
HOJIYyYCH MPABUIBHBINA OTBET
PaccmoTpena XoTst Obl O/IHA BO3MOXKHAsI TeOMETpHUecKas KOHPHUTypaus, )

B KOTOPOH IOJIyYEHO ITPABUIIBHOE 3HAYEHUE HCKOMOI BEIMYHMHBI

PaccmoTpeHa XoTs OBI 0JTHa BO3MOXHAS TeOMETpHUecKast KOHPHUTyparus,
B KOTOPO#i MOJIy4eHO 3HaYCHHE NCKOMOW BEIMYUHBI, HEMIPABHILHOE U3-3a 1
apu(MeTHIEeCKON OMIMOKHI

Pemienre He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHEB, NEPEUNCIIEHHBIX
BBIIIIE

CopeprkaHue KpUTepus Banst

OOOCHOBAaHHO NTOJTYYEH BEPHBIH OTBET 3
OOOCHOBaHHO TOJy4eHBI BEpHBIE OTBETHI B OOOMX HEPaBEHCTBAX 5
HCXOJHOU CUCTEMBI
OO0O0CHOBaHHO MOJyYECH BEPHBIA OTBET B OJHOM HEPABEHCTBE HCXOTHOH 1
CHCTEMBI
Pemienne He COOTBETCTBYET HH OJAHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0
BBIIIE

Maxcumanvuvii 6ann 3

Maxcumanvhoiii 6ain 3

OxpyxHocTtn paguycoB 3 u 9 ¢ nuenrpamu O, u O, COOTBETCTBEHHO KacaloTCs B

Touke A. IIpsmas, mpoxoasiuas yepes TOUKy A, BTOPUYHO TEPECEKAET MEHBILIYIO
OKpY’KHOCTh B Touke B, a Oonpmyilo — B Touke C. Haiigute miomans
tpeyronsHuka BCO,, ecnu ZABO, =30°.

Pemenmue.
Touku O;, O, u A nexar Ha oxHOW NpaAMO. IloCKONBKY TpeyroabHHKH

BO,A n CO,A pasuobenpennsle, LABO, = £ZBAO, = LCAO, = LACO, =30°,

otkyma AB=20,4-c0s30°=3v/3, AC=20,4-c0s30°=9/3 . G

Bo3smoxnbl nBa ciywas. [lepBwlil ciydaii: OKpyKHOCTH "‘\
KacaroTcsi BHYTpeHHHM 00pa3oM (puc. 1), Torna Touka B nexut %
Mmexy Toukamu A u C, otkyna BC=AC—- AB = 6v3.

BC-CO, -sin ZBCO, 2743
SBC02 = 2 = 2

//

Puc. 1
Bropoii ciyyaii: OKpy>KHOCTH KacaroTCsl BHEUTHHM

obpazom (puc.2), Torma Touka A JIGKHT MEKIY ‘
Toukamu B u C, BC=AC+ AB=12/3.

BC-CO, sinZBCO, _,. =

/
WV

S BCO, = >
OTBeT: 272/5 WU 27\/5. Puc. 2

Haiinure Bce 3HaueHus a, Ipu KakJI0M U3 KOTOPBIX ypaBHEHHE

/ 2
ax+\N3-2x-x" =4a+2
UMeeT eMHCTBCHHBI KOPEHb.

Pemrenue.

3anuiemM ypaBHeHHE B Buue V3 —2x— x> =—ax+4a+2. Paccmotpum nBe
dyskunn:  f(x)=v3-2x- x> m g(x)=—ax+4a+2. Tpapukom QyHKIUHK

2 2
f(x)=42"=(x+1)" sBsETCS NOMYOKPYKHOCTD Pajuyca 2 ¢ LEHTPOM B TOUKE
(—1;0), neskamast B BepxHeil HOIYIIIOCKOCTH (CM. prc.). TIpn KaxI0M 3HaYCHHN
a rpapukom (yHkumn g(x) sBISETCS MpsiMasi C YIIOBbIM KOO ULEEHTOM —a,

npoxozsmas yepes touxy M (4;2).

§ —

YpaBHEHHE MMEET €MHCTBEHHBIH KOpEHb, C2 M
ecin rpapukn Gynkumit f(x) u g(x) umeror !
C/IMHCTBCHHYIO OOLIyI0 TOYKY: JMOO mpsivas B !
KacaeTcs MOMyOKpYKHOCTH, 100 nepecekaet e — 3 0 4 x

B €JMHCTBEHHOM TOUKE.

Kacarenbnas MC, npoBenéHHas U3 TOYKM M K THONYyOKPYXXHOCTH, UMEET
yraoBoi Kod((HUIIMEHT, paBHBIA HYIO, TO ecTh Npu a =0 UCXOJHOE ypaBHEHHE
UMEET eIMHCTBEHHBI KopeHb. Ilpn —a <0 mpsmas He uMeeT OOIIMX TOYEK C
MOy OKPY>KHOCTBIO.

[Ipsmass MA, 3apaHHast ypaBHEHHEM Y =—ax+4a+2, NPOXOIUT 4epe3

Toukn M (4;2) u A(—3;0), cuenoBarenbHo, e& yrioBoii kKoddduimeHT —a = %

IIpu 0<—a <= mnpsamas, 3aJaHHas ypaBHEHMEM ) =-—ax+4a+2, uMeeT nIBe

ST N)




EAnHbIN rocyaapcTBeHHbIN ak3ameH, 2013 1. MATEMATUKA (107 — 5/6)

obIe TOYKH C MONYOKPY)XKHOCThIO. Ilpsmas MB, 3amaHHas ypaBHEHHEM
y=—ax+4a+2, npoxomur uepes touku M (4;2) u B(1;0), crenosarensro, eé
2

. 2 2
yrIa0BOH KO3 HUIUEHT — a = 3 [pu 0 <—a< 3 npsimasi, 3a/1aHHasi ypaBHEHUEM

y=—ax+4a+2, nmeer yrioBoi ko3 duIeHT Oombiie, 9eM y npsamoit MA, u
He Ooubliie, yeM y npsamMoid MB, u nepecekaeT MolyoKPYKHOCTh B €IMHCTBEHHON

2 2
TOYKE. HonyqaeM, quToO Opu — g <a<- 7 HUCXOAHOC YpPaBHCHUC HMECT

. 2
€MHCTBEHHBI KopeHb. Ilpu —a>§ mpsMas HE HMeeT OOIMMX TOUeK C

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

Pemenue.

a) 3amymannbie uncna 1, 1, 1, 1, 1 naror Tpebyemblii HabOp, 3aMCaHHBIA Ha
JTOCKE.

6) [TockonbpKy 3agyMaHHBIE YHCIa HaTypajbHble, TO HAaUMEHBIIEE YHCIO B
Habope — O9TO HaWMEHbIee W3 33aJyMaHHBIX YHCEJ, a HauOOJbIlee YHCIO B
Habope — O3TO CcyMMa BceX 3aJyMaHHBIX uucel. Cpeau 4Yucen 3aluCaHHOTO
Habopa JOJKHa OBITh CyMMa BCEX YHCEI, KPOME HAUMEHBIIEro, TO €CTh
22—-1=21. Ho storo uucna HeT B Habope, MOITOMY HE CYLIECTBYET IpUMeEpa
TaKuX 3aJyMaHHBIX YHUCEN, IUIS KOTOPOTO Ha JOCKe OyAeT BEHIMHCaH Habop W3

YCIIOBHSL.
B) Uuciio 8 — HaumMeHbllee YUCIIO B HaOOpe — SBISICTCS HAMMEHBIIUM W3
3ayMaHHBIX YHCEJ, a HauOoNpIlee YHCIO B Ha0Ope — OTO CyMMa BCeX

3alyMaHHbIX 4ncen. [103ToMy KOMMYecTBO 3aJyMaHHBIX YHCET HE MPEBOCXOAUT
. 47
1eJI0H YacTu 3 T0 ecTb 5. Kpome Toro, yncna 9 u 10 MeHb11e, YeM cymMMa ABYX

ghcen 8§, MOITOMY OHH TaKKe SBISIOTCS 3aJyMaHHBIMH. 3HAYHUT, CyMMa
OCTaBIIMXCS 33lyMaHHBIX 4ncen paBHa 47 —8—-9—-10=20. Takum oOpazoMm, Tak
KaK HauMEHbIIIee 3aJyMaHHOE YHCIIO PaBHO 8, OCTABIIMECS 3ayMaHHBIE YHCIa —
sto 10 u 10 wim 20. dns 3agymannsix yucen 8, 9, 10, 10, 10 u 8§, 9, 10, 20 Ha
J0CKe OyeT 3amucaH Habop, TaHHBIA B YCIOBHH.

Orset:a) 1,1, 1,1, 1; 6) Het; B) 8, 9, 10, 10, 10 witu 8, 9, 10, 20.

MOJIyOKPYKHOCTBIO.
2.2
OrtBer: [—;;—7 ; 0.
CopepxaHue KpUTEpHst bayer
OO00CHOBaHHO NOTYYCH NPABHIBHBIH OTBET 4
2 2
OO00CHOBaHHO TOJYYEHBI BCE 3HAYCHUS: a = — 3 a=-— 7 a=0. OtBer
2
OTJIMYAETCS OT BEPHOTO TOJBKO HCKJIFOYCHHEM TOYKH  =— 3 u/unu 3
2
BKJIFOYEHHEM TOYKH d = — 0
2 2
OO0O0CHOBaHHO NTOTYYCHEI BCE 3HAYCHUS: d = — 3 4="5.a= 0 2
. . 2 2
BepHo HaiieHo 01HO WM J1Ba U3 3HAUEHUH a = — 3 a=-— 0 w a=0 1
Pemenrie He COOTBETCTBYET HH OJHOMY W3 KPUTEPHEB, IMEPEUNCICHHBIX 0
BBIIIIE
Maxcumanvuoiii 6ann 4

Conepxxanue KpUTEepHs Bayuist
BepHo monyueHsl Bce mepevMcieHHbIE (CM. KpuTepud Ha 1 Oamn) 4
pe3yabTATHI
BepHo monyuyeHbl TpU M3 MEPEYUCIECHHBIX (CM. KpuTepuil Ha 1 Oar) 3
pe3yIbTaTOB
BepHo monyueHsl aBa W3 TEpeYHMCICHHBIX (CM. Kputepuid Ha 1 Oarm) )
pe3yIbTaTOB

3amyMaHO HECKOJBKO (He 00sM3aTelIbHO PAa3IMYHBIX) HATYypAIBHBIX YHCEN. DTH
YKcia ¥ UX BCE BO3MOXKHBIC CYMMBI (110 2, 10 3 ¥ T.JI.) BBITUCHIBAIOT HA JOCKY B
mopsiike HeyObIBaHusA. ECIM Kakoe-TO YHCIO 72, BBIIHCAHHOE Ha JOCKY,
MOBTOPSIETCS. HECKOJBKO pa3, TO Ha JOCKE OCTABISIETCS OJHO TaKO€ YUCIO 7, a
ocTallbHbIC YNCIIa, paBHBIE 7, cTUpatoTcs. Hanpumep, ecnu 3agymansl uncna 1, 3,
3, 4, To Ha ocke Oyner 3anucan Habop 1, 3,4, 5,6,7, 8,10, 11.

a) [IpuBeanTe mpUMep 3aayMaHHBIX YUCEI, I KOTOPHIX HA JOCKe Oy/eT 3amucaH
Habop 1,2, 3,4, 5.

0) CymiecTByeT JIM MpUMep TaKHX 3aIyMaHHBIX YUCEN, JUIS KOTOPBIX Ha JOCKE
Oyner 3anucan Habop 1, 3,4,5,7,8,9, 11, 12, 14, 15, 16, 18, 19, 20, 22?

B) [IpuBenute Bce mpuUMeEpHl 3alyMaHHBIX YMCEN, Ui KOTOPBIX Ha JOCKe Oyaer
3amican Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 37, 38, 39, 47.

BepHo mony4eH O1H U3 CIIEAYIOMINX Pe3yIbTaTOB:
— 000CHOBaHHOE PEUICHUE II. a;

— 000CHOBaHHOE pelIeH e 1. 0; 1
— 000CHOBaHHasl OLICHKA KOJIMYECTBA 3a1yMaHHBIX YHCEN B II. 6;
— 00a Habopa 33 yMaHHBIX YUCEI B I1. 6

Pemenue ne COOTBETCTBYCT HU OAHOMY U3 KPUTCPUCB, NMCPCUUCIICHHBIX
BBIIIC

Maxcumanvroiii 6ain 4
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Kpurepun oneHnBaHus 3a1aHMii ¢ pa3BEPHYTHIM 0TBETOM

cosx cosx osinx
a) Pemute ypaBuenue 15 =375,

. 13=n
6) Haiinure Bce KOpHU 3TOr0 ypaBHEHMS, IPUHAIJISKAILUE OTPE3KY | ST; - |

Pemienue.

a) [IpeoOpa3zyem NCXOTHOE YpaBHEHHE:

COSX COSX cosx osinx cosx sinx .
3 -5 =3 575 =5""; cosx=sinx; tgx=1,

OTKyJa x:%+nk, kelZ.
6) C moMOIIpI0 YHCIIOBOI OKPY)KHOCTH OTOEpEM KOpPHH,

[ ] 137:}
MIPUHAUICKAIINE OTPE3KY | ST; > |

[Tomy4uum ducina: 2lm, ; 25_7r
4 4
OtBeT: a) —+1tk keZ;06) —= 2“[ 22“.
Coz[epmaHHe KpUTEpUs basbt
OOG0CHOBAaHHO MOJIy4Y€HBI BEPHBIE OTBETHI B 000UX MyHKTAaX 2
OO00CHOBaHHO TIOJTYYCH BEPHBIH OTBET B MYHKTE ¢ WM B MyHKTE O 1
Penrennie He COOTBETCTBYET HH OJHOMY W3 KPHTEPUEB, TEPEUUCICHHBIX 0
BBIILIE
Maxcumanvuolii 6ann 2

B mpaBunbHOW deThIpéxyronpHoi nupamune MABCD c BepmumHOR M CcTOpPOHBI
OCHOBaHUsI paBHBI 15, a GokoBbie p&Opa paBubl 16. Haiigure ruiomans cedeHUs
MMpaMUJIbI TJIOCKOCTBIO, MPOXOJsIIeld yepe3 Touky D u cepeauny pebpa MB
napajuienbHo npsmoit AC .

Pemenue.

ITycts Touka £ — cepeauna pebpa MB. Otpesoxk DE
nepecekaer 1miockocte MAC B Touke P. B TpeyrosbHuke
MBD Ttouka P SsBISETCS TOYKOW NEPECCUYCHHUs MEIuaH,
ciepoBarenbsHo, MP:PO=2:1,rne O — LEHTP OCHOBAHUS
nupamuzpl. Otpesok FG mapaieneH AC ¥ TPOXOIUT
yepe3 Touky P (touka F mpunamnexur pedbpy MA, G —
pedpy MC), otkyna

MF :FA=MG:GC=MP:PO=2:1;

FG:%AC:MT'AB:lo\/E.

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

YersipéxyronbHuk DFEG — uckoMmoe ceueHue. Orpe3ok DE — MennaHa
Tpeyronbauka MBD, 3Hauur,

28D +2mD* - MB*> _\44B> + MD’
2 2

[Tockonbky mpsimass BD nepneHaukyisipHa riockoctu MAC, nuaroHanu
DE n FG uetbipéxyronbauka DFEG TnepneHIuKyISIpHbI, CIIEI0BATENLHO,

DE =17.

Sprse =2 =852
Otser: 85v/2.
CopeprkaHue KpUTepHs Banst
OOO0CHOBAaHHO NOJYYEH BEPHBIA OTBET 2
Pemenne comepXUT OOOCHOBaHHBIM Tepexol K IUIAaHUMETPHYECKOI
3a7ade, HO TIOJTy4eH HEeBEPHBIH OTBET WIIM PEIIeHHE He 3aKOHYEHO, 1

WJIHU TIpY OPABUJIIBHOM OTBETC PCUICHUEC HEAOCTATOYHO 000CHOBaHO

Pemenue He COOTBCTCTBYCT HU OOAHOMY M3 KPUTCPUCB, NCPCUNUCIICHHBIX
BBIIIC

Maxcumanvrwiii 6ain 2

Pemure CHUCTEMY HCPABCHCTB

x+4
10g5_xmz—10,
ENPNCINE (SRS S
x=7

Pemenue.
1. PeminM nepBoe HEPABEHCTBO CUCTEMBI:

logs_, x+4 2—10;logsfx(x+4)—10g57x(x—5)102—10;logsfx(x+4)20.

Paccmotpum nBa ciyuas. I[lepssiid citydaii: 0 <5—x <1.
logs . (x+4)>0, (0<x+4<]1,
{0<5—x<l; {4<x<5;
Bropoii cnyyaii: 5—x>1.
logs_ (x+4)20, (x+4>1,
{5—x>1; {x<4,

HET pelIeHUN.

oTkynma —3<x<4.

Pemenne nepBoro HepaBeHCTBA UCXOAHOM CUCTEMBI: —3<x <4 .
2. Petrum BTOpOE HepaBeHCTBO CUCTEMBI:

5()x +x— 7<1 x +8x +50x

x—7 x—=17
xtrxd—ex? xz(x—Z)(x+3)<0
x=7 - x=7 -

x+8x+

<0;
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Pemienne BTOpPOro HEpaBeHCTBA HCXOAHOH cuctembl: x<-3; x=0;
2<x<7.
3. Pemrenne ucxoaHoM cucteMbl HepaBeHCTB: x =—3; x=0; 2<x<4.

Ortser: —3;0; [2;4).

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

CojepkaHue KpUTEPHsI Basuibt
PaccMOTpeHbl Bce BO3MOXKHBIE TeOMETPHYECKHE KOHQUTYpalud | 3
HOJIYyYCH MPABUIBHBINA OTBET
PaccmoTpena XoTst Obl O/IHA BO3MOXKHAsI TeOMETpHUecKas KOHPHUTypaus, )

B KOTOPOH IOJIyYEHO ITPABUIIBHOE 3HAYEHUE HCKOMOI BEIMYHMHBI

PaccmoTpeHa XoTs OBI 0JTHa BO3MOXHAS TeOMETpHUecKast KOHPHUTyparus,
B KOTOPO#i MOJIy4eHO 3HaYCHHE NCKOMOW BEIMYUHBI, HEMIPABHILHOE U3-3a 1
apu(MeTHIEeCKON OMIMOKHI

Pemienre He COOTBETCTBYET HM OJJHOMY W3 KPUTEPHEB, NEPEUNCIIEHHBIX
BBIIIIE

Maxcumanvhoiii 6ain 3

ConepkaHue KpUTepHs Banst

OOOCHOBAaHHO NOJYYEH BEPHBIA OTBET 3
OOOCHOBaHHO TOJyYEHBI BEpHBIE OTBETHI B OOOMX HEPaBEHCTBAX )
HCXOJIHOU CUCTEMBI
OO0O0CHOBaHHO MOJyHYECH BEPHBIH OTBET B OJHOM HEPABEHCTBE HCXOTHOH 1
CHCTEMBbI
Pemenne He COOTBETCTBYET HH OJAHOMY U3 KPHTEPUEB, IEPEUUCICHHBIX 0
BEIIIE

Maxcumansuowiii 6ann 3

OxpyxHocTtu paguycos 2 u 3 ¢ uenrpamu O, u O, COOTBETCTBEHHO KacaroTCs B

Touke A. IIpsMas, mpoxoasias yepes TOUKy A, BTOPHYHO TEPECEKAET MEHBILIYIO
OKpY’KHOCTh B Touke B, a Oonpmyio — B Touke C. Haiigure miomans
tpeyronsHuka BCO,, ecnu ZABO, =30°.

Pemenmue.
Touku O;, O, u A nexar Ha oxHOW NpaAMOH. IlocKONBKY TpeyroabHHKU

BO,A n CO,A pasuobenpennsle, LABO, =£BAO, = LCAO, = LACO, =30°,

otkyma AB=20,4-cos30°=2+/3, AC=20,4-cos30°=3/3.

Bo3smoxnbl nBa ciywas. [lepBwlil ciydail: OKpyXKHOCTH C‘ N\
KacaroTcsi BHyTpEHHHM o0pa3oM (puc. 1), Torna Touka B nexut 4
Mmexy Toukamu A u C, otkyna BC=AC - AB = J3.

BC-CO, -sinZBCO, 3./3
S BCO, = B -7

//

Puc. 1
Bropoii ciyyaii: OKpy>KHOCTH KacaroTCsl BHEUIHUM

obOpasom (puc.2), Torma Todyka A JEKUT MEXIY
toukamu B u C, BC:AC+AB:5\/§.

BC-CO, -sin ZBCO, 1543 ~—
SBCO2 = 2 3 2= 7 B
OrtBeT: # HITH # Puc. 2

Haﬁ}]HTC BCC 3HAUCHUA a , ITPU KAXKIOM U3 KOTOPBIX YPAaBHCHHUC

ax+\/3—2x—x2 =4a+2

HUMECT CL{PIHCTBCHHI:Iﬁ KOpPECHb.

Pemrenue.

3anuiem ypaBHeHue B Buue V3 —2x— x> =—ax+4a+2. Paccmotpum nBe
dyskumn:  f(x)=v3-2x- x*m g(x)=—ax+4a+2. Tpadukom QyHKIUHK

2 2
f(x)=4/2"=(x+1)" sBIEsIETCS OTYOKPYKHOCTb Pajiyca 2 ¢ LEHTPOM B TOUKE
(-1 0), Jiealas B BEpXHel MoymiockocT (cM. puc.). [Ipn xaxxaom 3Ha4eHUH
a rpapukom (yHKuK g(X) SBISETCS MpsiMasi C YIIOBBIM KOO GHULEEHTOM —a,
Mpoxo/sias uepes3 Touky M (4;2).

poXouIas uep y M(4:2) —

VpaBHEHHE HMECT CAWHCTBCHHBIA KOPEHB, C2 M

ecin rpapukn pynkumit f(x) u g(x) umeror

CIAMHCTBEHHYI0 OOLIYI0 TOYKY: JmbO mpsiMas 4 B
KacaeTCs TONYOKPYKHOCTH, JTMOO MEPECEKAET e€ ~— 3 011 4 x
B €JMHCTBEHHOM TOYKE.

Kacarenbnass MC, npoBenéHHast u3 TOYKH M K IOJIyOKPY>KHOCTH, UMEET
YIJI0BOH KOA(QHUIMEHT, PaBHBII HYJI0, TO ecTh npu @ =0 UCXOIHOE YpaBHECHHUE
UMeeT eIMHCTBEHHBIH KopeHb. [Ipu —a <0 mnpsMas He uMeeT OOHIMX TOYEK C

MOTYOKPYKHOCTBIO.
Ipssmass MA, 3agaHHas ypaBHEHHEM y=-—ax+4a+2, NPOXOOHUT dHepes

Toukn M (4;2) u A(—3;0), cuenoBarenbHo, e& yrioBoii kKodddurmenT —a = %

2
IIpu 0<—-a< 7 npsMas, 3aJlaHHas ypaBHEHUEM y=-—ax+4a+2, uMeer aBe
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OOILIMe TOUKM C HOJYOKPYXKHOCTBIO. IIpamas MB, 3ajaHHas ypaBHEHHEM
y=—ax+4a+2, npoxomur uepes touku M (4;2) u B(1;0), crenosarensro, eé
2

. 2 2
yrIa0BOH KO3 HUIUEHT — a = 3 [pu 0 <—a< 3 npsimasi, 3a/1aHHasi ypaBHEHUEM

y=—ax+4a+2, nmeer yrioBoi ko3 duIeHT Oombiie, 9eM y npsamoit MA, u
He Ooubliie, yeM y npsamMoid MB, u nepecekaeT MolyoKPYKHOCTh B €IMHCTBEHHON

2 2
TOYKE. HonyqaeM, quToO Opu — g <a<- 7 HUCXOAHOC YpPaBHCHUC HMECT

. 2
€MHCTBEHHBI KopeHb. Ilpu —a>§ mpsMas HE HMeeT OOIMMX TOUeK C

KpuTepun oueHnBaHnsa 3agaHuii ¢ pa3BEpHYTbIM OTBETOM

Pemenue.

a) 3amymannble uncna 2, 2, 2, 2, 2 narot TpebyeMblii Ha0Op, 3aMCaHHBIA Ha
JTOCKE.

6) [TockonbpKy 3agyMaHHBIE YHCIa HaTypajbHble, TO HAaUMEHBIIEE YHCIO B
Habope — O9TO HaWMEHbIee W3 33aJyMaHHBIX YHCEJ, a HauOOJbIlee YHCIO B
Habope — O3TO CcyMMa BceX 3aJyMaHHBIX uucel. Cpeau 4Yucen 3aluCaHHOTO
Habopa J0oJKHa OBITh CyMMa BCEX YHCEI, KPOME HAUMEHBIIEro, TO €CTh
22—-1=21. Ho storo uucna HeT B Habope, MOITOMY HE CYLIECTBYET IpUMeEpa
TaKuX 3aJyMaHHBIX YHUCEN, IUIS KOTOPOTO Ha JOCKe OyAeT BEHIMHCaH Habop W3

YCIIOBHSL.
B) Uncno 7 — HauMeHblIee YUCIO B HaOope — SBIsETCS HAaUMEHBIINM U3
3aIyMaHHBIX YHCEN, a HamOoIbllee YHCIO B Habope — 3TO CyMMa BCeX

3alyMaHHbIX 4ncen. [103ToMy KOMMYecTBO 3aJyMaHHBIX YHCET HE MPEBOCXOAUT
. 41
1EJI0H YacTu = TO ecThb 5. Kpome Toro, uncna 8 u 10 MeHbl1€, YeM CyMMa JBYX

4yucen 7, TMOITOMY OHH TaKKe SBISIOTCS 3aJyMaHHBIMH. 3HAYHUT, CyMMa
OCTaBILIMXCS 3aJlyMaHHBbIX yucen paBHa 41—-7—-8—-10=16. Takum oOpa3zom, Tak
KaK HauMEHbIIIee 3aJyMaHHOE YHCIIO PaBHO 7, OCTABIIMECS 3ayMaHHBIE YHCIa —
oto 8 1 8 mnu 16. [{ns 3axymannsix uncen 7, 8, 8, 8, 10 u 7, §, 10, 16 Ha mocke
Oymert 3anucan HabOp, JaHHBIN B YCIOBHUH.

Orset: a)2,2,2,2,2;0)Het; B) 7,8, 8,8, 10 umu 7, 8, 10, 16.

MOJIyOKPYKHOCTBIO.
2.2
OrtBer: [—;;—7 ; 0.
CopepxaHue KpUTEpHst bayer
OO00CHOBaHHO NOTYYCH NPABHIBHBIH OTBET 4
2 2
OO00CHOBaHHO TOJYYEHBI BCE 3HAYCHUS: a = — 3 a=-— 7 a=0. OtBer
2
OTJIMYAETCS OT BEPHOTO TOJBKO HCKJIFOYCHHEM TOYKH  =— 3 u/unu 3
2
BKJIFOYEHHEM TOYKH d = — 0
2 2
OO0O0CHOBaHHO NTOTYYCHEI BCE 3HAYCHUS: d = — 3 4="5.a= 0 2
. . 2 2
BepHo HaiieHo 01HO WM J1Ba U3 3HAUEHUH a = — 3 a=-— 0 w a=0 1
Pemenrie He COOTBETCTBYET HH OJHOMY W3 KPUTEPHEB, IMEPEUNCICHHBIX 0
BBIIIIE
Maxcumanvuoiii 6ann 4

Conepxxanue KpUTEepHs Bayuist
BepHo monyueHsl Bce mepevMcieHHbIE (CM. KpuTepud Ha 1 Oamn) 4
pe3yabTATHI
BepHo monyuyeHbl TpU M3 MEPEYUCIECHHBIX (CM. KpuTepuil Ha 1 Oar) 3
pe3yIbTaTOB
BepHo monyueHsl aBa W3 TEpeYHMCICHHBIX (CM. Kputepuid Ha 1 Oarm) )
pe3yIbTaTOB

3amyMaHO HECKOJBKO (He 00sM3aTelIbHO PAa3IMYHBIX) HATYypAIBHBIX YHCEN. DTH
YKcia ¥ UX BCE BO3MOXKHBIC CYMMBI (110 2, 10 3 ¥ T.JI.) BBITUCHIBAIOT HA JOCKY B
mopsiike HeyObIBaHusA. ECIM Kakoe-TO YHCIO 72, BBIIHCAHHOE Ha JOCKY,
MOBTOP