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Tocynapcreennas (utorosas) arrecranus 2010 roga (B HOBo#t hopme)
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o0pa3zoBaHUs
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JleMOHCTPAMOHHBIH BapUAHT
IK3aMeHANMOHHOIT padoThI 1isa nposBeaeHus B 2010 rony
rocy/1apcTBeHHOM (MTOroBoi) aTTecTanuu (B HOBOii (hopme)
no MATEMATHUKE o6yuyaoniuxcsi, 0CBOUBIIUX OCHOBHbIE
0011e00pa3oBaTe/ibHbIe MPOrPaMMbl OCHOBHOT'O 001IIeT0 00pa30BaHus

JleMOHCTPAUMOHHBIH BapuaHT 2

ITosicHeHHs1 K 1EMOHCTPALIHOHHOMY BAPHAHTY 3K3aMeHALMOHHOH PadoThI

IIpu O3HaKOMJIEHHM C JAEMOHCTPALIMOHHBIM BapHaHTOM CIIEAyeT UMETb B
BUAY, 4YTO BKIIOUYEHHbIE B HEro 3aJaHUs HE OTPaXKaloT BCEX DJIEMEHTOB
coJiep kaHusl, KOTOpbIe OyIyT NPOBEPSTHCS ¢ moMombio BapranToB KM B 2010
roay. [losHBIA TIepedeHb JJIEMEHTOB COJEPXaHUS M YMEHHH, KOTOPBIE MOTYT
KOHTpoJupoBaThcsi Ha odk3ameHe 2010 roma, mpuBeneH B KoaupuKaTopax,
pa3MelIeHHbIX Ha caiite www.fipi.ru.

JleMOHCTpallMOHHBIH BapHaHT IpefHa3sHaYeH JuIl TOro, 4TOObl JaTh
BO3MOXHOCTh JII000OMY Y4YaCTHHKY O3K3aMEHa M IIMPOKOH OOIIECTBEHHOCTH
COCTaBHThH IIPEACTABICHHE O CTIPYKType Oymymmeil sK3aMeHAI[MOHHOH pPaboTHL,
gucie U popMe 3a1aHni, a TakKe UX YPOBHE CIOKHOCTH. [IpHBeIeHHBIE KpUTEPHI
OLICHUBAHUs BBITIOJHEHHS 3aJJaHUH C pa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B 3TOT
BapHaHT, MO3BOIST COCTaBUTh IPEACTAaBICHHE O TPEeOOBAHUAX K IONHOTE U
IPaBUJIBHOCTH 3allCU Pa3BEPHYTOrO OTBETA.

OTH CBelleHHs JAIOT BBHITYCKHUKAM BO3MOXKHOCTH BBIpaOOTaTh CTPATEruio
MOJATOTOBKH K cllaue IK3aMeHa 110 MaTeMaTHKe.
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JemoHcTpauuoHnHsblii BapuanT 2010 roga

HHCTPYKIMS 10 BHINOJTHEHHIO PAdOThI

Pabora coctout u3 1Byx "acteil. B nepBoii gactn 18 3amanwuii, Bo BTOpoif — 5.
Ha Beimonnenue Beeii pabotel oTBoUTCS 4 yaca (240 muHyT). BpeMs BhIOTHEHUS
NEepBOM YacTH OrpaHMYECHO, IO MCTEUYEHHH HTOTO BPEMEHM 3aIlOJHEHHBIM OaHK
Ne 1 cnaercs.

ITpy BBITIONHEHWM 3aJaHWK TIEPBOM YACTH OTBETHl YKAXKHTE CHAadaJia Ha
JUCTax C 3aJaHUsIMM  OK3aMEHALMOHHOM paboThl, a 3aTreM IepeHecuTe B
6siank Ne 1. Bce HeoOXoquMble BBIYMCICHHS, PEOOPA30BaHUS U T.Jl. BHITIOIHINWTE
B uepHOBHKe. Eciiu 3amaHue CONEpKHUT PHCYHOK, TO Ha HEM MOXXHO MPOBOJIUTH
JIOTIOJTHUTENTbHBIE TOCTPOCHUSI.

OTBeThl Ha 3aJlaHUs BTOPOM YaCTH YyKasbIBarOTCs Ha OmaHke Ne2 ¢
pa3sBepHYTOH 3alMCHI0 XOJa pelleHHs. TeKCT 3agaHus MOKHO HE MepernuchBaTh,
HEOOXOIMMO JIMIIb YKa3aTh ero HoMep.

ITpaBuwiIbHBIE OTBET B 3aBUCHUMOCTH OT CJIO)KHOCTH Ka&XKIOro 3aJaHus
OLIEHMBAETCS OJHUM HJIM HECKOJbKMMHU Oammamu. bajmel, momydyeHHbIe BamMu 3a
BCE BBITIOJIHEHHBIC 331aHusl, CyMMUpYIoTcs. [TocTapaiiTech BBIONHUTE KaK MOXKHO
Oobliie 3a1aHUi 1 HAOpATh KaK MOYKHO OOJIbIIIE OAJIOB.

Kenaem ycnexa!

© 2010 denepanbHas cityxk0a 110 Hag3opy B cdepe oOpazoanus 1 Hayku Poccuiickoit deneparnn 3
Komnmposanue He gomyckaercsi

Marematuka. 9 xnace. 11 Hcnone3yercs ¢ OlaHKaMH OTBETOB

Yacre 1

2
II' IInomans teppuropun Vcmanum cocraBmsier 506 Teic. kM. Kak sta BenmuumHa
3aIICBIBACTCS B CTAaHJAPTHOM Buie?

1) 5,06 10 kv’ 3) 5,06 10" kv’
2) 5,06-10° kv’ 4) 5,06-10° kv’

H3 59 JACBATUKIACCHUKOB IIKOJIbI 22 4yenoBeka MNPpUHATINA Yy4aCTHC B TIOPOACKHX

CIOPTUBHBIX  COpPEeBHOBaHHMAX.  CKOJBKO  NPUONU3UTENBHO  MPOLIEHTOB
NIEBSTUKIACCHUKOB TIPUHSJIN y4acTHE B COPEBHOBAHUAX ?
) 0,37 % 2) 27% 3) 37% 4) 2,7%

Uucna @ u b oTMeueHbl TOYKAMHM Ha KOOPAMHATHOW mpsiMod. Pacronmokute B

1 1
MopsiJIKe BO3pacTaHus yucia —, 5 ul.
a

a b

1) 1

Q=

S| =
S| =

4 3
N X
|I| Haiinure 3HaueHue BeIpakeHUs T + ? —1opu x=1.

OTBeT:

t
M3 popmynel nepuoaa odpamenus T = N BBIPA3UTE BPEMsl BpaIllCHUS 7.

OTBeT:

IIl Kakoe 13 NpUBEIEHHBIX HUKE BBHIPAKEHHM TOXKIECTBEHHO PABHO IPOM3BEICHHIO
(x—=4)(x-2)?
1) (x-4)(2-x)
2) —(x-4)(2-x)
3) (4-x)(x-2)
4 ~(4-0C-»)

3-Tm
IIpencraBbTe BEIpaXeHHe 671+ ———— B BUJE JPOOH.
m

OTBeT:
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. V20
Kaxoe u3 naHHBIX BBIpaKEHUI He PABHO BBIP)KEHHIO T?

D 25 2) 20 3) 10 4 o

3 320 35 3

IZI Permmite ypaBHerue x° +7x—18=0.

OrtBerT:

OKpYXHOCTb, H300paXKCHHAs HA PHCYHKE, 3a1aeTCi ypaBHEHHeM Xx° + > =4.
Hcnonb3yst pUCYHOK, YCTAHOBUTE COOTBETCTBHE MEXIY CUCTEMaMM ypaBHEHHH U
YTBEPXKJICHUSMH: K KaXXIOMY JIEMEHTY IIEpBOTO CTOJOIA Mog0epUTe IIEMEHT U3
BTOPOro crojdua.

A) (24 yr=4 1) cucTeMa UMEET OAHO pElIeHUE A
2
y=-x AN
B) (424 3 =4 2) cucTeMa MMeeT J[Ba PeIIeHHs { x
y=x-4 \ 0 "
B) (424 V=4 3) cucrema He UMeeT PeIleHHI \\-,__/ 7l
y=-2
3anmmmTe B TaONUIy BEIOpaHHBIC ITHUQPEL.
A b B
Ortser:

ITpouwnTaiiTe 3a1auy:

«®Dororpadust umeer GopMy MpIMOYroidbHHKa co cropoHamu 10 cm u 15 cm. Ee
HakJlennu Ha Oeryto Oymary Tak, 94To BOKpYT (oTorpaduu moiydmiachk Oemas
OKaHTOBKa OJMHAKOBOW ImpuHbL Ilnomans, koTopylo 3aHuMaer Qororpadus c
OKaHTOBKOH, paBHa 500 cM’. KakoBa IIHpHHA OKAHTOBKH?»

ITycts mmpuHa OKAaHTOBKM paBHA X cM. Kakoe ypaBHEHHE COOTBETCTBYET
YCIJIOBHIO 3a7a4n?

1) (10+2x)(15+2x) = 500 ‘
X
2) 10+ x)(15+ x) = 500
3)10-15+(10x +15x)-2 =500 0 x
4) (10 +2x)(15 + x) = 500
15
Pemute HepaBencTBo 20— 3(x + 5) <1-7x.
OrtserT:
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[1py KaKEX 3HAYCHHMSIX X BEDHO HEPABEHCTBO X~ +2x —3<0?
Ortser:

W3 apudpmMeTndecKux nporpeccuii, 3aJaHHbIX POPMYJIOH 7-TO YieHa, BEIOEpPHUTE Ty,
JU1sL KOTOPOI! BBITIOIHAETCS YCIOBHE dys < 0.

1) a,=2n 3) a,=-2n+100
2) a,=-2n+50 4) a,=2n-100

I'paduk Kakol W3 MEPEUUCIEeHHBIX HIDKe QYHKIUA n3o0paxeH | | YA
Ha pUCyHKe?

=y

1) y=x*+4 m4;\

\\O

2) y=x+4x
3) y:—x2—4x
4) y=—x*-4

Komnanust npezyiaraet Ha BIOOp JBa pa3HbIX Tapuda A OmmiaThl Tesie()OHHBIX
pasroBopoB: Tapud A u Tapud B. [ns xaxxmoro Tapuda 3aBUCUMOCTH CTOUMOCTH
pa3roBopa OT €ro MpOJIODKHTEIBHOCTH M300pakeHa rpaduyeckd. Ha ckoibko
MHUHYT XBatuT 550 p., eciu ucnonbzyetcs tTapud B?

A ALTLFL
6

P .

|

00 7
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400
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OTBeT: MHUH.

pasrosopa,
1
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=

Ha 1000 siexTpuveckux JaMIOYeK B CPEJAHEM IMPUXOAUTCS S5 OpakOBaHHBIX.

Kakoga BCPOATHOCTD KYIIUTh HUCIIPABHYIO JIaMHO‘IKy?

OrtBerT:

3amucaH pocT (B caHTUMeTpax) msATH ydammxcs: 158, 166, 134, 130, 132. Ha
CKOJIBKO OTJIMYACTCS CpefHee apu(METHUecKoe AITOro Habopa dYmced OT €ro
M€EIUaHbI?

OTBeT:

| He 3a0y0bme nepenecmu 6ce omeemol 6 01aHK omeemog Ne 1.
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Yactp 2

Jna omeemoe na 3a0anusn 19-23 ucnonvsyiime onank omeemos Ne 2. Yxkaxncume
CHAYANa HOMeD 3a0aHUsl, d 3amem 3anumume e20 peuieHue.

Pemure ypaBHeHHE X —6x% —4x+24=0.

PemmTe HEpaBeHCTBO (\/E -4,5)(5-3x)>0.

B reomerpuueckoil nporpeccuu cymMma MepBOoro M BTOporo wieHoB pasHa 108, a
CyMMa BTOpPOTO U TPEThero wieHoB paBHa 135. Halinute nepBble Tpu wieHa 3TOH
HPOrPECCHH.

6
TIpsimast 2x + 3y = ¢, TIe ¢ — HEKOTOPOE YHCIIO, KacaeTcs TUnepoosibl y = — B

=

TOYKE C OTpULATENbHBIMU KoopauHaTtamu. Halinure c.

W3 nynkra A B nyHKT B, pacnosiokeHHbIN HHKE IO TEUEHHUIO PEKH, OTIPaBHIICS
mw10T. OZHOBPEMEHHO HaBCTpeUy eMy U3 IIyHKTa B Beimien xarep. Berperus mior,
KaTep cpa3y HOBEpHYJ M HOIUIbLI Hazaa. Kakyro yacts mytu ot A 1o B mpoiiner
IJIOT K MOMEHTY BO3BpallleHHs KaTepa B IyHKT B, ecium ckopocTb kaTepa B
CTOsTIeH BO/ie BUETBEPO OOJIBIIE CKOPOCTH TEUICHUS PEKH?
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Cucrema oueHUBAHMS IK3aAMEHANIMOHHOI PadoThI PenieHusi 1 KpUTEPUH OLIEHUBAHUS K 3aJaHUSAM YaCTH 2
Peurnte ypaBHenne x° —6x° —4x+24=0.
OtBeThl K 3a1aHuAM 4yacTu 1
//O1BeT: —-2; 2; 6.
[paBunbHbII :
Homep 3aanus p //Iz’emeﬂne. Paznoxxum Ha MHO)IZ(I/ITCJ]I/I JIEBYIO YacCTh ypaBl;CHl/lﬂ. [Homyuum:
oTBET x(x—6)—4(x-6)=0, (x—6)(x"—-4)=0, x—6=0 wm x"—-4=0. 3Hauwur,
1 4 ypaBHEHHE UMEET KOpHU: —2; 2; 6.
2 3
3 1 Banasbl Kputepuu oueHuBaHUs BHINOJIHEHUS 3aaHUS
4 _ i 2 Xon pelieHusi BEpHBIH, 00a €ro Imara BBIMOJHEHBI, TIOJTY4YEeH BEPHBII
12 OTBET.
5 t=TN 1 XoJ pelleHusi NPaBUIIbHBIA, MHOTOWIEH B JIEBOM 4acTH ypaBHEHHS
6 2 pa3nokeH Ha MHOXKHTENH, HO TIPH 3TOM JOINyIIeHa OIIMOKa B 3HAKe,
3 m2 HaIrpuMep, MoJyyeH JIByUIeH x* +4, otBer MaH ¢ Y4ETOM 3TOH OMIMOKH.
7 —_— Wnu nomymieHa onvicka Ha TIOCJIEIHEM IIare.
m
3 2 0 Jpyrue citydaun, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPHSIM.
9 X=2,x%=-9
. Pemmte HepaBenctBo (V19 —4,5)(5-3x)>0.
10 231
11 1 2 2
12 x<—1 //O1BET: (lg; + ). JIpyras Bo3MOXkHas popMma OTBETa: X > lg.
13 (=3:D
1 4’ //Pemienue. 1) Ompenenum 3Hak pasHocTH /19 —4,5. Tak xak 4,5=+/20,25 u
15 5 20,25 >+/19,10 V19 —4,5<0.
2
16 220 2) Honyuaem HepaencTso 5—3x <0. Orcroma x >1=.
17 0,995 3
(nmm: 99,5%) Baminl KpuTepnu oueHNBAHAS BHINOJIHEHHS 321aAHUS
18 Ha 10 cm 3 Xon pemreHHus BepHBIA, 00a ero Imara BEHITOIHEHBI, MONXyYeH BEpPHBIHA
OTBET.
2 Xox peuieHuss BEpHbBIH, MPABUIBHO BBINMOJHEH IEPBBIA IIAr, HO MpHU
peLIeHuH JTMHEHHOr0 HEepaBeHCTBA AOMYyIIEHa BBIYMCIUTENIbHAS OIINOKa
WJIM OTIHCKA.
0 Jpyrue ciydau, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPHSIM.
B reomerpuueckoil mporpeccuu cymMMa IepBoro U BTOpOro 4ieHoB paBHa 108, a
CyMMa BTOPOTO M TPEThEero WieHOB paBHa 135. Halinure nepsble Tpu uieHa 3TOi
IIPOrPECCHH.
//OtBeT: 48, 60, 75.
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Marematuka. 9 xnace. 11 Hcnone3yercs ¢ GlaHKaMH OTBETOB
//Pemenue. 1) Ilycts (b,) — maHHas reomerpuyeckas mporpeccus. CocTaBUM

b, +bg=108 b(1+q)=108 b(1+49)=108
ajee: :

CHCTEMY 5 . ,
bq+bg =135 bq(l+g)=135" |gq-108=135

Orcrona q:%, b =48.

2) by =48-2=60, by =60->=75.
4 4

banabi KpnTepml OIICHUBAHUSA BBINNOJTHCHHUSA 3aJaHUA

3 Xon peuieHus] BEpHBIH, 00a €ro mara BBINOJHEHBI, TOJTYYeH BEPHBIN
OTBET.

2 XoJ pelleHus] BEPHBIH, pelleHHe JOBEACHO 10 KOHIA, HO JOIMyILICHA
OJlHa BBIYMCIMUTENIbHAS OMIMOKA U OTBET OTIMUYAETCS OT IIPABUIILHOTO.

0 Jpyrue ciryyan, He COOTBETCTBYIOLIME YKA3aHHBIM KPUTEPHSIM.

Ipsmas 2x + 3y = ¢, TAe ¢ — HEKOTOPOE YHCIIO, KacaeTcsi TMIepOobl y =

= |

TOYKE C OTpHUIaTeNIbHBIMU KoopauHaTamu. Haiinure c.

//OtBET: ¢ =—12.

//Pemenne. U3 ypaBHeHHs 2x + 3y = ¢ BBIpa3uM y: y = —§x+§. I'paduxu

. 2 ¢ 6
byHKUMI y=—§x+§ U y=— HMEIOT EJUHCTBEHHYIO OOILYI0 TOYKYy B TOM H
X

2 c 6
TOJIBKO B TOM CIIydae, KOT1a ypaBHEHHE —Ex + EZ — WMeeT OIUH KOPEHb.
X

ITonygaem: 2% —cx+ 18 = 0, D= - 144 = 0; ¢ = £12. Tak Kak To4YKa KacaHHs
UMEET OTPHUIIATENbHbIE KOOPIUHATHI, TO ¢ < 0 (ydJariuecss MOTYT MPUHATH K 3TOMY
BBIBOJIy XOTS Obl M3 T€OMETPHUECKUX cooOpakeHuit). [ToaTromy ycioBuio 3a1auu

2
YAOBJIETBOPSIET TOJIBKO ¢ = —12 (B 3TOM cllydae mojiy4aeM MpsmMyro y = —gx -4,

KOTOpasi KacaeTcs BETBU I'MIEPOOIIbI, pacloNoKEHHOH B TpeThell 4eTBepTH, T.€. B
TOYKE C OTPUIATETbHBIMHI KOOPAUHATAMH).

KommenTapuii. [Tonpodroe o6ocHOBaHMe, TOUeMy BBIOpaHO 3HadeHHe ¢ < 0, He
TpeOyeTcs. Bo3MOKHO HaJlMule CXEMaTHUECKOTO PUCYHKA.

bajabl KpnTeplm OIICHUBAHUSA BBINNOJIHCHHUSA 3aJaHUA
4 Xon pemiCHuA BeprIﬁ, BC€ €r0o I1maru BBIIIOJTHEHBI IIPaBUJIBHO,
[I0Jy4EH BEPHBII OTBET.
3 Xox pemieHusi BEpHBIM, BCE €ro IIard BBITOJHEHBI, HO JOIMYyIIEHA
BBIUHCIIUTEIIbHAS OIIMOKA MU OIHCKA.
0 IIpyme CJIydyar, HC COOTBETCTBYIOIINE YKa3aHHBIM KPUTECPHUAM.
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W3 nynkTa A B myHKT B, pacnoyio)XeHHBIH HUXKE MO TEYCHUIO PEKH, OTIIPABUIICS
w10T. OIHOBPEMEHHO HAaBCTPEUy eMy M3 IMyHKTa B Beien karep. Berpetus mior,
KaTep cpasy IOBEpHYJI M HOIuIbLI Hazaia. Kakyro gacts mytu ot A o B mpoiiner
IUIOT K MOMEHTY BO3BpallleHusl KaTepa B NMyHKT B, eciau ckopocTh karepa B
CTOSYEH BOJIC BUETBEPO OOJIBIIIE CKOPOCTH TEUCHUS peKU?

. 2
//OTBeT: TIIOT MpOHAET 3 BCETO ITyTH.

//Pemienue. Ilycth ckopocTh TedeHHs peku (M 1wioTa) X km/4. Torma ckopocTh
KaTepa IMPOTUB TeYEHHs paBHA 4x — x = 3x KM/4, a TI0 TeYEeHHIO 4x + x = S5x KM/d.
CremoBaTenbHO, CKOPOCTh KaTepa IPOTHB TEUCHHUS B 3 pa3a OONbIIEe CKOPOCTH
IUIOTA, a TI0 TEYCHHUIO — B 5 pa3 OojplIe cKopocTH miota. Eciu miot 1o BcTpeun
nporuibLl S KM, TO Karep — B 3 pasza Oosbiie, T.e. 3S kM. [locne BcTpeun katep

Ny 385 .
npoizaer 3S kM, a mIOT — B 5 pa3 MEHbIIE, T.C. ? kM. Beero mior mpoiiger

3S

8S .
S +?=?. OTHOIIEHHE TPOMIEHHOTO IUIOTOM MyTH KO BCEMY IIyTH DPaBHO

85
5 2
45 5

Lpyzoe 6o3modicnoe peutenue. 1lycTh CKOPOCTh Te€UeHMs PeKd (M IIOTA)
x kM/u. Torma ckopocTh Karepa MPOTHB TE€YCHHs paBHA 4x — x = 3x KM/4, a 1O
TeueHHI0 4x + x = 5x kM/4. CkopocTh COMMKEHHS KaTepa W IUIOTa pPaBHA

AB
X + 3x = 4x xm/4. Berpeya npounsonnia gepes ™ 4. 3a 3TO BpeMs IUIOT IPOILIBUT
X

AB AB o .
x~4— = T KM, a Karep — kM. OOpaTHBIA MyTh KaTep NPOHAET 3a
X
34B
4 3A4B
——=——y. [lnor 3a 3T0 BpeMs MpPOIUIBIBET pPACCTOSHUE, pPaBHOE
S5x 20x
34AB 3A4B AB 3A4AB 2A4B
-—— =——— KM, a BCero OH NpOIUIbIBeT — + ——=——
20x 20 4 20 5
Bbajibl Kputepuu oneHUBaHUA BBHITOJTHEHUS 3aaHUS
4 Xox peuieHus BEpHBIH, BCE €ro LIard BBINOJIHEHBI, MOJY4YEeH BEpHBIN
OTBET.
3 Xopx pelieHus: BEpHbIH, BCe €ro 1Iary BbIIOJIHEHbI, HO JOIYLIEHa O/1Ha

ommbka — B Hp€06paBOBaHI/IHX WK B BBIYUCICHUSAX, C €€ Y4YCTOM
JalIbHEUIIIME I1ard BHITIOJHEHBI IpaBUJIbHO.

0 Jlpyrue ciiy4au, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTCPHUSIM.
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