IIpoexm
JK3aMeHallMOHHas paboTa 1Jisl NPOBeeHUs TOCYJapCTBEHHOI HTOTr0BOIi
aTTecTallMy BbINYCKHUKOB IX Ki1accoB 00111¢00pa30BaTe/IbHBIX yUpeskKIeHH
2009 roaa (B HoBOIi hopme)
no AJITEGPE

JemoHcTpanuonHblii BapuaHT 2009 roga
HosicHeHNs1 K JeMOHCTPAMOHHOMY BAPHAHTY 3K3aMeHALMOHHOI padoThI

IIpu o3HakomneHun ¢ JlemoHcTpanuoHHbIM Bapuantom 2009 roma cnemyer
MMETh B BHJIY, YTO 3aJaHUs, BKIIIOUYCHHbIC B JEMOHCTpPAIlMOHHBIM BapHaHT, HE
OTpPaKalOT BCEX BOMPOCOB COAEPIKAHHUS, KOTOPHIE OYAYT NMPOBEPSATHCS C MOMOIIBIO
BapuantoB KM B 2009 roay. [TonHbIil nepeveHb 371€MEHTOB COACPKAHUS, KOTOPBIS
MOTYT KOHTPOJHpOBaThcs Ha 3k3ameHe 2009 rona, mpuBeAeH B Koaudurarope,
MTOMEIIEHHOM Ha caiiTe www.fipi.ru .

Ha3HaueHne neMOHCTpallMOHHOTO BapHaHTa 3aKJI0YaeTcsi B TOM, 4TOObI J1aTh
BO3MOXKHOCTh JIIOOOMY YYacCTHHKY OK3aMEHAa M IIUPOKOH OOLIECTBEHHOCTH
COCTaBHTH TPEJCTABICHUE O CTPYKTYpe OyayIei 3K3aMeHAIMOHHOW paboThl, Yuciie
u (hopMe 3alaHnl, a TAKIKE X YPOBHE CIOKHOCTHU. [IpUBEICHHbIC KPUTEPHU OLICHKU
BBINIOJIHEHUSI 3aJJaHUK C pPa3BEpHYTHIM OTBETOM, BKJIIOUEHHBIE B 3TOT BapHAHT,
MO3BOJIAT COCTaBHUTH TNPEACTABIEHHE O TPeOOBaHUIX K IOJHOTE U MPABUIBHOCTH
3aMyCcH pa3BepHYyTOro OTBETA.
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HHCTpyKIHs M0 BHINOJTHEHHIO PadOThI

Pabora cocrout u3 nByX vacreil. B nepBoit wactu 16 3aganuii, BO BTOpod — 5.
Ha BeimonHenue Bceir paboThl oTBOAUTCS 4 vaca. BpeMs Ha BBINOJHEHHE MEPBOU
4acTH OTPAHUYEHO: Ha Hee OTBOIUTCS 60 MUHYT.

IIpu BeINOMTHEHUY 3aJaHUI IEPBON YaCTH HYXHO YKa3bIBaTh TOJIbKO OTBETHI.

IIpu sTom:

- €CJIM K 33/IaHHIO MTPUBOJISTCS BApUAHTHI OTBETOB (YETHIpE OTBETA, U3 HUX
BEPHBIH TOIBKO OJUH), TO HAJI0 OOBECTH KPY)KKOM IH(PPY, COOTBETCTBYIOIIYIO
BEPHOMY OTBETY;

- €CNM OTBETHI K 3aJaHHUI0 HE TPHBOAATCS, TO MOMYUYCHHBIH OTBET HAJIO
BITMCATh B OTBEIEHHOM JJISl 3TOTO MECTE.

Ecnmu  TpeOyercss COOTHECTH HEKOTOpble OOBEKTHl (HampuMmep, TrpaduK,
o0o3HaueHHbIe OykBamu A, b, B, u ¢popmyisl, 0603HaueHnbie nuppamu 1, 2, 3, 4), T0
BIMIIUTE B TPHBEICHHYIO B OTBeTe TaONMIy TOH Kaxmod OykBoit
COOTBETCTBYIOULLYIO TUDPY.

Ecnm BB ommbnuck mpu BEIOOpE OTBETA, TO 3a4ePKHUTE OTMEUCHHYIO IHPPY U
00BeIUTE HYKHYIO:

1) 26 & 20 3)15 @10

B ciryuae 3amucu HEBEpHOTO OTBETA 3aYEPKHUTE €T0 M 3aITUIIUTE HOBBIN:
OtBeT: x>~ 12 x=3

Bcee HCO6XOHI/IMBIG BbIYUCIICHUA, npe06pa30BaHI/m H TpoUuce BBITIOJTHSIMTE B
YCPHOBHUKE. Ecnmu 3amanue COACPKUT PUCYHOK, TO HAa HEM MOXHO IIPOBOIAUTH
HYXXHBIC JIMHUH, OTMCYATh TOYKH.

3amaHusi BTOPOW YacTH BBINOJHAIOTCS HA OTIENIBHBIX JINCTaX C 3allMChI0 XOZAa

pemenus. TekcT 3aaHusl MOKHO HE MEPENHChIBaTh, HEOOXOAUMO JIUIIL yKa3aTh €ro
HOMED.

CoBeTyeM BBITIONHATH 33/IaHHSI B TOM TIOPSIIKE, B KOTOPOM OHU JIaHEBI B padore.
C 1uenpl0 PKOHOMHHM BPEMEHH IIPOITyCKaiTe 3ajaHue, KOTOpOoe He yAaercs
BBINOJIHUTE Cpa3y, U MEPEeXOoAuTe K cienyromeMy. Eciau mocne BBIMOIHEHUs Bceit
paboThI y Bac OCTaHETCs BPEMs, TO MO>KHO BEPHYTHCSI K MPOITYIEHHBIM 33IaHUSIM.

3a Kax/blii IpaBUIbHBII OTBET B 3aBUCUMOCTH OT CIIO)KHOCTH 33/1aHUS JaeTcs
onuH Wiy Oonee 6ayuioB. baibl, MosfydyeHHbIE BaMU 32 BCE 3a/laHUs, CyMMHUPYIOTCS.
[ToctapaiiTech BBIMOJIHUTH KaK MOXHO OOJbIE 33aJaHWii M HaOpaTh KaK MOXHO
OoJplIee KOIMYECTBO OAJLIOB.

Kenaem ycnexa!
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Yacts 1

Ilpu evinonnenuu 3adanuit ¢ 6vlOOpomM omeema 008edume KpPYIHCKOM HOmeD
NPAGUIbHO20 OMEEMA 8 IKIAMEHAYUOHHOIL padome.

Pacnonoxute B nopsaake Bo3pactanus yrcaa: 0,0902; 0,09; 0,209.

1) 0,209; 0,0902; 0,09
3) 0,09; 0,209; 0,0902

2) 0,09; 0,0902; 0,209
4) 0,0902; 0,09; 0,209

Kakoe u3 uncen /0,004 , +/4000 , v/400 sIBIAETCS pariiOHATbHBIM?

1) /0,004
3) /400

2) /4000

4) HY OJTHO U3 ATHUX YHUCEIl

JueBHast Hopma notpebnenus suramuHa C cocrasisier 60 mr. OuH MaHIapyuH
B cpegaeM coxepxuT 35 mr ButammHa C. Ckompko (IpHOIM3HUTEIBHO)
IPOILCHTOB JHEBHONH HOpPMBI BuTamMuHa C MONYYMII dYeNOBEK, CHEBIIMH OIWH

MaH/IapuH?

1) 170%
3)17%

2) 58%
4)5.,8%

II' Haiinure 3HaueHue BoIpaKeHUs atb npua=384;b=-12;c=-4,5.
c

OrTBeT:

OauH KWJIorpaMM OpeXxoB CTOMT a pyOneir. CocraBbTe BBIpaKEGHHE IS
BBIUMCIICHUS] CTOUMOCTH /1 TPAMM 3THX OpeXO0B (B pyOIIsix).

1) 1000an
) an
1000

2)an
4 1000n

IZ' B kakoM ciydae BeIpaykeHHe PeoOpa3oBaHo B TOXKIECTBEHHO paBHOE?

1) 3(x—y)=3x-y
3) (x—y) =x"=)

2) (3+x)(x-3)=9-x
4) (x-%—3)2 =x"+6x+9
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v 3,1
MIPOCTHUTE BbIPAXKEHUE P
X

X

4 5
1) — 2) =
)3x )2

5 5
3) — 4) =2
)2x2 )2x

HaI/II[I/ITe YaCTHOC 510 OTBeT 3aIUIINTE B BHUIC ACCATUYHOU ZIpO6I/I.

-3

OrtBerT:

IIl Pemnre ypaBHeHMe 3-2x =6—-4(x+2).

OTBeT:

TlpsiMast y=2x mepecekaeT mapabonay y=-x"+8 B JBYyX TOYKaxX. Beraumciute
KOOpAMHATHI TOYKHU A.

OrtBeT:

IIpountaiite 3amady: «Ilepumerp nmpsaMoyroiabHuka paBeH 20 cM. JJIHHBI €ro
CMEXHBIX CTOPOH OTHOCATCS Kak 3 :2. Haliaure AAMHBI CTOPOH 3TOrO
IPSMOYTOJIbHUKA. )
[IycTh @ 1 b — UIMHBI CTOPOH MPSIMOYTOJIBHUKA (B CM), IPUYEM, @ — IJTUHA OOJIbIIeH
croponbl. Kakas cucteMa ypaBHEHUI He COOTBETCTBYeT YCJIOBUIO 3a1a4un?

a+b=10 2(a+b)=20
Dia_3 2 a3
b 2 b 2
3) {a+b=10 4) {2(a+b):20
2a =3b 3a=2b
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Pemnre HepaBeHCTBO 10x —4(2x—3) > 4.

1)x>—% 2) x>8
3) x>-4 4) x<—4

¥
Ha pucynke wn3o0paxeH rpaduk QYHKIHHy=x"+2x.
Hcnonb3ys rpaduk, peuinTe HEPaBEHCTBO x° +2x > 0.
1) (-o0;0) 2) (—o0;-2) U (0;+0) -2 0
3)(-2;0) 4) (-2;+0)

Jns kaxkqoi apuMETHYECKOW MPOTPECCHH, 3aJaHHOM

(dopmynoit n-ro wieHa, ykaxure ee pasHocTh d. (B Tabmume mox kaxmoin
OYKBOI 3amUIIUTE HOMEp OTBETa, IOJ KOTOPHIM YKa3zaHa COOTBETCTBYIOIAS

Pa3HOCTB.)
A)a,=7n+5 B) b, =10n+7 B) ¢, =52-10
1) d=-10 2)d=7 3)d=5 4) d=10
OrtserT:
A) b) B)
I'papmx  kakolf  KBafpaTHUHOH  (YHKIUH y
n300paXkeH Ha pUCYHKE? ]I1I JJ
1) y=x"+4x-5 2) y=-x>—6x-5
3) y=x"—4x-5 4) y=—x>+6x-5 1]l ] fﬁ x
\ /
\ /
\ /
Oupma «CBs3b» BBITYCTHIA B IMPOAAXKY JBE AN
HOBBIC MOJICTH TelNe(pOHOB — MOJETb A H

mojzens B. Ha rpa(pm(ax IOKa3aHO, KaK 3TH MOACINU

npoaaBanuch B TeueHne rona. ([Io Topu3oHTambHON OCH OTKIAIbIBAaeTCsS BpeMs,
MpoIle/IIee ¢ Havana MpoJlaK, B MECSIax; M0 BEPTUKAIBHOW — YHUCIIO TelIe(QOHOB,

MPOJAHHBIX 33 3TO Bpems, B Thic. mMT.) CKOJBKO BCEro TENEe(OHOB ITHUX
Mojiesiel ObUIO TPOJIAHO 32 TIEPBHIC IECATH MECSIEB?
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JIBYX

5

Yuemno
Tene(oHOB,
TBIC. IIIT

500‘ Mopens B’

/5
400 Mogens A

300 /
-
200

1007
0

2 4 6 8 10 12 wmecamsr

OrtBeT:

Yacrts 2

‘ 3aoanus 3moii wacmu (17—21) evtnonnaiime c 3anucoio peuteHus.

o 1
TToctpoiite rpa¢puk PyHKINUU y =5x2 +4x+5. YKaXXUTEe HaUMEHbIlIEe 3HAUYCHHE

9TOH (QYHKIUH.
BeIsicHHTE, IMEET JI KOPHU yPaBHEHUE x” + 2x/5+2x =—11.

Haiinure cymMMy Bcex HaTypasbHBIX 4Mcel, He npeBocxoismux 160, koTopsie
He fensaTcs Ha 4.

v 2 2
Hajinute HauMeHblee 3HA4YEHHE BHIPAKEHHA (2x+y+3) +(3x—2y+8) W
3HAYCHHUS X U y , IPH KOTOPBIX OHO JOCTUTACTCS.

Haiigute Bce 3HaueHus k, MpU KOTOPBIX MpsiMas y=kx TEPECEKAeT B TPeX
Pa3IMYHBIX TOYKAX JIOMAHYIO, 33/IaHHYIO YCIIOBHUEM:

2x+4, ecnu x < -3
y=9-2,ecmu—-3<x<3

2x—8, ecnu x>3.
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OTBeThHI 1 pelieHus K 3a1aHUAM IK3aMEeHAIMOHHOI paﬁOTbl mo a.rlreﬁpe

Yacrtp 1
Howmep OtBer
3aJaHMs
1 2
2 3
3 2
4 - 1,6
5 3
6 4
7 4
8 0,012
9 -2.5
10 A(2; 4)
11 4
12 3
13 2
14 243
15 3
16 800 THIC.
Yacts 2
3ananme 17.

o 1, o
[ocrpoiite rpadux GyHKIUH y = 2* +4x+5. YKaXuTe HauMEHbIlIee 3HaUCHUE ITOMN

GbyHKIUH.

//OtBetr: TpaduKk HU300paXKEH HA PHCYHKE;

yHal/lMA = 73~ T 5
//Petienne. T'paduk — mapaboyia, BETBH _
KOTOpOoM HampaBlieHbl BBepx. Halinmem KoopauHaThb
BCPIINHBI: x:7£2x02j274; y:l'16716+5:73.
2a 1 2

(B pemieHMHM [OMKHBI OBITH  BBIYHCIICHBI 110
KOOPIUHATHI €Ille HECKOJBKHX TOYEK, B TOM YHCIC
TOYKH [IEPECCYCHUS MapaboIbl C OCBIO ).)

Haumenbinee 3HaueHNe QYHKIUN PaBHO —3.

3aMeuanue. YYaniuicsi MOXKET BEIYUCIUTE KOOPIMHATHI BEPIIUHBI TapaboIIbl U
JIPyTUM CHOCOOOM.

KommenTapuii. B cinyyae OTCyTCTBHA BBIYMCIEHHH B UYHCTOBHUKE IIpU
MPaBUIILHOM TIOCTPOCHHUH TTapaboJIbl PEIICHHE TOJHKHO OBITh 3aCUUTAHO.
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3ananue 18
BhISICHHTE, IMEET JIM KOPHH ypaBHEHHE x° + 2x/5+2x=—11.
//OTBET: HE UMEET.
//Perienue. IlpencraBuM ypaBHEHHE B BUAC: x° + 2(\5+ 1)x+ 11=0.

2
OnpenenuMm 3HaK JUCKPUMUHAHTA: D, = (\/§+1) —~11=5+1+2J5-11=2/5-5.

Tak kak 2+/5-5=+20-+25<0 , TO ypaBHEHHE KOPHEHN HE UMEET.
3aMeuaHue. YpaBHeHUE MOKET OBITH MIPEJICTaBIIEHO B

BUIE: X° +(2\/§ +2)x+11:0; yqamnﬁcsi MOJKET BBIYUCIUTH JUCKPUMMHAHT D

KBaJApaTHOI'O YypaBHCHHU.

KomMmenTapuii. Oummbkn B cocraBieHuHM BblpaxkeHuss D, (wu D), B
IpUMeHEeHUH HOPMYITBI KBapaTa JBYWISHA CINTAIOTCS CYIIECTBEHHBIMHU, M PEIICHNE
MIPU VX HATMYMU HE 3aCUUTHIBACTCS.

3ananue 19
Haiinute cymMy BceX HaTypalbHBIX 4HCEll, HE IpeBocxoadmux 160, koTopele
He JiensTes Ha 4.
//OtBert: 9600.
//Peienue. Ilycth S — wuckomas cymma; S =S, -S,, rae S; — cymMma Bcex
HaTypaJIbHBIX 4Kcel, He npeBocxoasaimux 160, S, — cyMMa Bcex HaTypaibHBIX YHCEIl,
KpaTHbIX 4 1 He npeBocxoaamux 160.

1+;60-l60:161-80.

B nocnenoBarensHOCTH (@,) uMcen, KpaTHBIX 4 u He mnpeBocxoasmux 160,
a;=4, a, = 160. HalizeM 4YnCcIIO WIEHOB 3TOH IOCIEAOBATCILHOCTU. Tak Kak OHa
3amaercs popMyIoit a, =4n, TO 4n=160,n=40.

= 4+160.46 _g2.40.

Teneps naiinem S, :S, =
Monyuum: S =S5, -5, =16180—82:40 = 40(322-82) =9600 .

Haiinem S): S, =

3aganue 20

Hajlinute HauMeHbllee 3HAUEHHE BBIPAKEHUS (2x+y+ 3)2 +(3x-2y+ 8)2 u
3HAYEHUSI x M y, IPU KOTOPBIX OHO JIOCTUTACTCS.

//OTBET: HauMMEHbIIIEEe 3HAYCHUE BhIpaKeHHsI paBHO (0, OHO JOCTHUTraeTCs NpU
x=-2,y=1.

//Pemenne. Ilpn n0OBIX 3HAYEHMAX X My (2x+y+3) +(3x—2y+8)20.
3Hauenue, paBHoe 0, [OCTHraercss TOJNBKO B TOM Cliydae, Korga 2x+y+3 H
3x—2y+8 paBHBI HYJIIO OJHOBPEMEHHO.
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" 2x+y+3=0
CocraBUM CHCTEMY YpaBHEHMH . PemmB ee, mnomyunm:
3x-2y+8=0
x=-2,y=1.
Takum o00pa3oM, HaWMCHBbIIEE 3HAUYCHHWE BBIpaXeHHs paBHO 0, OHO
JOCTUTACTCA IPH x =-2, y=1.

3ananue 21
Haiigute Bce 3HayeHus k, TpU KOTOPBIX MpsiMas y=kx MEpeceKaeT B Tpex
Pa3IMYHBIX TOYKAX JIOMAHYIO, 33JaHHYI0 YCIOBUSAMU:
2x+4, ecnu x < -3
y=9-2,ecmu—-3<x<3

2x -8, ecau x > 3.

//OTBeT: §< k <2 . [Ipyrue BO3MOKHBIE (POPMBI OTBETA: k € (%;2) WIn (%;2) .

//Pemienue. [TocTpouM omaHyto, 3aJaHHYIO
2x+4, ecmu x <=3
YCIHOBHUAMU: y =<2, ecniu —3<x<3
2x -8, ecau x> 3.

Ipsimast  y=kr mepecekaeT B  Tpex
Pa3IHYHBIX TOYKAX ATy JIOMaHYI0, €CIU €€ YIIOBOi
k03¢ duieHT OoJbIIe YIIIOBOr0 KO3(D(HIHECHTA
npsAMoi, mpoxopsmieil yepes Touky (-3;-2), H

MEHBIIE  YIIOBOro  koddoummenta  mpsamoii,
MapajieIbHON MPSIMBIM y =2x—8 U y=2x+4.

Haiinem yrioBoii ko3(GHIUEHT IIpsSMOii,

Tpoxopsmel gepes Touky (-3;-2):-2=-3k, k= %

VYri0oBoi KO3QUITUEHT & TpsMOH, MapayuIenbHON

npsAMOi y =2x—8, paBeH 2. [Ipsmas y=kx UMeeT ¢ JIOMaHOU TPH OOIIME TOYKH IIPU

g<k<2.
3

KommenTapuii. Ecnu rpaduk mocTpoeH HENpaBHIIBHO, WM Ipaduk MOCTPOeH
[IPaBUJIBHO, HO JaJbHEHIINE ard OTCyTCTBYIOT, TO PEIIEHHE HEe 3aCUUTHIBAETCS.
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