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JleMOHCTPALMOHHBIH BAPHAHT
IK3aMeHANMOHHOIT padoThl Aisa nposBeaenus B 2010 rony
rocyJ1apcTBeHHOM (MTOroBOM) aTTecTanuu (B HOBOI (hopme)
no MATEMATHKE o0y4aroiuxcsi, 0CBOUBLINX OCHOBHBIE
001meodpa3oBaTe/ibHbIe IPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHMsA

JleMOHCTpaUMOHHBIH BapuaHT 1

IMosicHenus K AEMOHCTPAIMOHHOMY BapHAaHTY IK3aMEeHAIMOHHOI paﬁOTLI

IIpu o3HAKOMIICHHHM C JEMOHCTPAIMOHHBIM BapUaHTOM CIICAYET UMETh B
BHUIy, 4YTO BKJIOUCHHBIC B HETO 3aJaHUs HE OTPAXKAKT BCEX 3JIECMEHTOB
COJIEPKAHUS, KOTOPhIE OYAYT IPOBEPATHCS ¢ MOMOIIBI0 BapuanTos KM B 2010
roay. ITonHBIA TIepedeHb JJIEMEHTOB CONEPXKAHUS M YMEHHUH, KOTOpbIe MOTYT
KOHTpoJupoBaThcsi Ha dk3ameHe 2010 roma, mpuBeneH B KoaudpuKaTopax,
pa3MelIeHHbIX Ha caiite www.fipi.ru.

JIeMOHCTpallMOHHBIA BapUaHT MpefHa3sHa4eH g TOro, 4roObl JaTh
BO3MOXHOCTh JII000MY Y4YacCTHHKY O3K3aMEHAa M IIHPOKOH OOIIECTBEHHOCTU
COCTaBHUThH IIPEACTABICHHE O CTIPYKType Oymymieil 3K3aMEHAIMOHHOH pPaboTEL,
yucie v popMe 3a1aHui, a TakKe UX YPOBHE CIIOKHOCTH. [IpHBeIeHHBIE KPUTEPHU
OLICHMBAHUS BBIIIOJHEHUS 3aJaHUI C Pa3BEPHYTbIM OTBETOM, BKIIOYEHHBIE B 3TOT
BapHaHT, MO3BOIAT COCTaBHTh IPEACTaBICHHE O TpeOOBaHMAX K MOJNHOTE U
IPaBUWIBHOCTH 3allCU Pa3BEPHYTOrO OTBETA.

Otn CBCJICHUA OAar0T BBIINYCKHHKaM BO3MOXXHOCTb BLIpa6OTaTb CTpaTeruro
IMOATOTOBKH K CJa4U€ DK3aMCHaA I10 MaTCMAaTUKCE.
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Marematuka. 9 knacc. I I/ICHOHL3yeTCH ¢ OJlaHKaMH OTBETOB

JemoHcTpanuoHHblii Bapuant 2010 roga

HNHCeTpyKIMs M0 BHINOJIHEHHIO PadoTHI

Pabora cocrout u3 n1Byx 4acteil. B nepBoif wactu 16 3amaHuii, Bo BTOpoif — 5.
Ha BrimonHenne Beeit paboThl oTBoanTCs 4 yaca (240 MuHyT). BpeMs BbITOTHEHUS
NEepBOH YacTH OIpaHMYEHO, IO MCTEUYEHUM 3TOTO0 BPEMEHM 3AIIONHEHHbIM OJaHK
Ne 1 cmaercs.

ITpu BbINONHEHMU 3aJaHUM IEPBOM YACTU OTBETHl YKaXHUTE CHAauyajua Ha
JUCTax C 3aJaHusIMM  SK3aMEHALMOHHON paboThl, a 3aTreM IIepeHecuTe B
6siank Ne 1. Bce HeoOXoquMble BBIYMCIICHHS, PEOOPA30BaHUS U T.Jl. BHITIOIHINWTE
B uepHoBHKe. Eciiu 3amaHne cCONEpKUT PHCYHOK, TO Ha HEM MOXXHO IPOBOAUTH
JIONIOJTHUTEIILHBIE TOCTPOCHUSL.

OTBeThl Ha 3aJaHUsl BTOPOM dYacTH ykas3bIBaioTcsi Ha Omanke Ne2 ¢
pa3BepHYTOH 3alMCBIO XOJa pelleHus. TeKcT 3agaHusl MOKHO HE MepernuchIBaTh,
HEeoOXOMMO JINIIH YKa3aTh €ro HOMep.

ITpaBuibHBIE OTBET B 3aBUCHUMOCTH OT CJIOKHOCTH KaXJOIrO 3aJaHus
OLIEHMBACTCS. OJHUM HJIM HECKOJbKMMHU Oamgamu. bajbl, momydyeHHbIe BamMu 3a
BCE BBITOJIHEHHBIE 33aHusl, CyMMUpYIoTcs. [TocTapaiiTech BBIOIHUTE KaK MOXKHO
OoubIre 3a1aHUi 1 HAOpaTh Kak MOKHO OOJIbIIe OaJIoB.

Kenaem ycnexa!
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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’

N3 59 neBATHKIACCHUKOB IIKOJIBI 22 YEOBEKA MPUHSUIM YYacTHE B TOPOJCKUX

CIIOPTHBHBIX ~ COpPEBHOBaHMSAX.  CKONBKO  TPHONH3UTENBHO  IIPOIEHTOB
JIEBSITUKIIACCHUKOB IIPUHSIIM y4acTUE B COPEBHOBAHUSAX ?
1) 037% 2) 27% 3) 37% 4) 2,7%

Uucna @ u b oTMEueHbl TOYKAMHM Ha KOOPAMHATHOW mpsiMol. Pacmonokute B

11
MOpsAKE BO3PAaCTaHUA YHCIa —, 5 ul.

a
a b
1
I O N A R S A U
a b’ b’ a a b b a’
Pl

II' Haiigure 3HaueHne BeIpaskeHUs 7 + ? —1lopu x=1.

OTBeT:

t
13 popmynbl nepuoaa odpamenus 7 = N BBIPA3UTE BPeMsl BpaIllCHUS 7.

OTBeT:

Izl Kakoe 13 mMpuBeIEHHBIX HMXKE BBIPAKEHUI TOXKIECTBEHHO PABHO MPOU3BEICHUIO
(x=4)(x-2)?
1) (x—4)(2-x)
2) —(x—4)(2-x)
3) (4=x)(x-2)
4) —(4-x)(2-x)

3-Tm
IpencraBbre BhIpaXkeHue 6m+——— B BUJIE IPOOH.
m

OrtBerT:
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Maremaruka. 9 xnacc. | I/ICHOHL3yeTCH ¢ OJlaHKaMH OTBETOB

. 20
- Kakoe u3 naHHBIX BBIPaXXEHUI He PABHO BBIPAXKCHUIO T?

D 25 2) 20 3) 10 4) |2

3 320 35 3

III Pemmte ypaHenue x° +7x—18=0.

OrtBerT:

OKpYy>KHOCTh, M300pakeHHAas HA PHUCYHKE, 3aJacTCs YpaBHCHHUEM X+ y2 =4,
Hcnonb3ys pucyHOK, YCTaHOBUTE COOTBETCTBHE MEXIy CHCTEMaMH ypaBHEHHH H
YTBEPXKACHUSMHA: K KaXIIOMY 3JIEMEHTY MEPBOTO CTONOIA MOAOEpUTE dISMEHT U3
BTOPOTO CTOJIOLA.

A) { 24+yt=4 1) cucTeMa NMeeT OJIHO pelIeHHe vA
2

y=-x AN

B) (424 y2 -4 2) cucTeMa UMEeT JIBa pelleHHs {
y=x-4 \ 0

B) (2. y2 -4 3) cucrema He UMEET pPeUICHUN \\___// |
y=-2

3anuiuTe B Ta0IUIY BHIOpaHHBIE HUGPBL.
0 . A b B
TBET:

[TpounTaiiTe 3anaqy:

«®Dororpadust umeeT HopMy MpsIMOyrosibHEKa co cropoHamu 10 cm u 15 cm. Ee
HakJIewnu Ha Oenyro Oymary Tak, 9To BOKpPYTr ¢oTorpaduu momydyunaach Oemas
OKAaHTOBKA OJITHAKOBOW INMPHHEIL. [liomans, KoTopyro 3aHHMaeT (GoTorpadus ¢
OKaHTOBKOIA, paBHa 500 cm’. KakoBa MHpHHA OKaHTOBKH

Ilycth mmuprHa OKAaHTOBKM paBHa X cM. Kakoe ypaBHEHHE COOTBETCTBYET
YCIIOBHIO 3a/1auu?

1) (10 +2x)(15+2x) =500 t
X
2) 10+ x)(15+ x) = 500
3)10-15+ (10x +15x) -2 = 500 10 x
4) (10 + 2x)(15 + x) = 500
15
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Pemmnre HepaerctBo 20 —3(x+5)<1-7x.
OtBer:

IIpu kakux 3HAYEHUSIX X BEPHO HEPABEHCTBO x> +2x-3<0?

OTBeT:

M3 apudMeTHUeCKHX MPOrPeccHil, 3aJaHHbIX (OPMYJIOi 7-TO UileHa, BEIOEpHTE Ty,
JUTS KOTOPOIH BBITIONHSETCS YCIOBUE dys < 0.
1) a,=2n 3) a,=-2n+100
2) a,=-2n+50 4) a,=2n-100

I'paduk Kakod U3 MEPEUNCICHHBIX HIKe QYHKIMIA u300pakeH | | iz
Ha pUCyHKe?

=y |

) y=x>+4 “4\

2) y=x*+4x

\‘--..D

3) y=—x’ —4x
4) y=—x*—4

m Komnanust npezyiaraer Ha BIOOp JBa pa3HbIX Tapuda s OmiaThl Tese(h)OHHBIX
pasroBopoB: Tapud A u Tapud B. s xaxxmoro Tapuda 3aBUCUMOCTE CTOUMOCTH
pa3roBopa OT €ro MpOJODKHTEIBHOCTH M300pakeHa rpadudeckn. Ha ckoibko
MUHYT XBatuT 550 p., eciu ucnonbzyercs tapud B?

T Y\ |

D eI 7B
. 600

- Eﬁ
- 2500

=] —
- M |
g 200p

S 110044 :
_ g . __..:..... ...,l'._.. R W =
& 07780 120 180 240 300
~——1 r[pOHOHHCHTeJIbHOCTB MI/IH**‘
NN NN

OTBeT: MUH.

He 3a0y0bme nepenecmu 6ce omeemol 6 01aHK omeemog Ne 1.
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Marematuka. 9 knacc. I I/ICHOHL3yeTCH ¢ OJlaHKaMH OTBETOB

Yacrp 2

Jna omeemoe na 3a0anusn 17-21 ucnonvsyiime onank omeemos Ne 2. Yrarxcume
CHAauana HoMep 3a0aHUsl, d 3amem 3anuuunme e20 peuleHue.

Pemmre ypauenne x° —6x° —4x+24=0.

Pemmre HepaBeHCTBO (\/E -4,5)(5-3x)>0.

B reomerpuueckoil mporpeccuu cymma mepBoro M BTOPOro wieHoB paBHa 108, a
CyMMa BTOPOTO M TPEThEro 4jieHoB paBHa 135. Haliaure nepBbie Tpu wieHa 3TOi
MIPOrPECCHH.

Ipsimast 2x + 3y = ¢, rie ¢ — HEKOTOPOE YHCIIO, KacaeTcsi THIepOobl y =

= |

TOYKE C OTpHUIaTeNIbHBIMU KoopauHaTamu. Haiinure c.

W3 nmynkra A B MyHKT B, pacnonokeHHbIH HHUXe M0 TEUEHUIO PEKH, OTIIpaBHIICA
mnoT. OJHOBPEMEHHO HAaBCTpedy eMy U3 MyHKTa B BbImen karep. Berperus mior,
KaTep cpasy IOBEpHYJI M HOIUIbLI Hazaid. Kakyro gacts mytu o A o B mpoiiner
IUIOT K MOMEHTY BO3BpallleHHMs KaTepa B IYHKT B, eciaM ckopocTh KaTepa B
CTosTuelt Bojie BUETBEPO OOJIbIIE CKOPOCTU T€UEHUS PeKU?
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Marematuka. 9 kimace. I I/ICI’IOHL3yeTCH ¢ OJ1aHKaMHu OTBETOB Marematuka. 9 kimace. I I/ICHOHLBYGTC}I ¢ OJIaHKaMHu OTBETOB
Cucrema oueHUBAHMS IK3aAMEHANIMOHHOI PadoThI PenieHusi 1 KpUTEPUH OLIEHUBAHUS K 3aJaHUSAM YaCTH 2
Oteern! K 3a7aHHsM YacTn 1 Peniure ypaBHeHHE ¥ —6x?—4x+24=0.
i TpaBuibHEBII //OtBeT: -2; 2; 6.
oMep sajaust 0TBET //Pemienue. Pa3noxuM Ha MHOXHTENW JIEBYIO 4YacTh ypaBHeHUs. Ilomyunm:
1 4 X (x—6)—4(x—6)=0, (x—6)(x*-4)=0, x—6=0 wm x°—-4=0. 3Haunr,
2 3 ypaBHEHHE UMEET KOpHU: —2; 2; 6.
3 1
4 5 Banasbl Kputepuu oueHuBaHMs BbHINOJIHEHUS 3aaHUS
12 2 Xon peiieHusi BEpHbIH, 00a €ro mara BBIMOJIHEHBI, TIOJTYYEeH BEPHBII
5 t=TN OTBeET.
6 2 1 XoJ pelieHus NPaBUIbHBIA, MHOIOYIEH B JIEBOM 4YacTH ypaBHEHUS
3 2 pa3iokeH Ha MHOXXHTENHM, HO MPH 3TOM JOMyNIeHA OMMOKa B 3HAKe,
—m .
7 —_— HaIpuMep, MoJyyeH JIBy4JIeH x* +4, oTBer maH ¢ Y4ETOM 3TOH OMINOKH.
m Wnu nomymieHa onvicka Ha MOCJIEIHEM IIare.
4
8 0 Hpyrue citydau, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPHSIM.
9 X=2,%=-9
10 231 Pemmte HepaBencTBo (V19 —4,5)(5-3x)>0.
11 1
12 x<-1 2 2
- //OtBet: (1=;+ ). [Ipyras Bo3MoxkHas popMa oTBeTa: x >1—.
13 (=31 3 3
14 4 //[Pemienne. 1) Ompemenum 3Hak pasHoctd 19 —4,5. Tak kax 4,5=4/20,25 u
15 2 20,25 >/19, 10 V19 -4,5<0.
16 220 b
2) Ilonyuaem HepaBeHCTBO 5 —3x < 0. Orcroma x > 15.
Bajabl Kputepun oueHMBaHMA BHINOJTHEHUS 3aJaHUs
3 Xon pelieHus BepHbIH, 00a ero miara BBIIOJHEHbI, MOJYYEH BEPHBIH
OTBET.
2 Xon peuieHus: BEpHBIA, MPAaBHJIBHO BBHIIIOJHEH MEPBBIM IIar, HO MpPHU
peIIeHNH JTHHEHHOTO HEepaBEeHCTBA JOMYIICHA BBIYMCIHUTENbHAS OMIMOKA
WJIM OTHCKA.
0 Jpyrue ciydau, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPHSIM.
B reomerpuyeckoii mporpeccun cymMma IepBOro U BTOporo wieHoB paBHa 108, a
CyMMa BTOPOT'O U TpeThero wieHoB paBHa 135. Haliaure nepBele TpH wiieHa 3TOH
IIPOIPECCHH.
//OT1BeT: 48, 60, 75.
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Marematuka. 9 knacc. I I/ICHOHL3yeTCH ¢ OJlaHKaMH 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.

5 5
2) b, =48-==60, b;=60-—=75.
) by =48-7=60. b =60

bajibl KpnTepnn OIICHUBAHUSA BbINOJIHCHUSA 3aJaHUA

3 XOZ[ peHICHUA BepHI;Iﬁ, o0a ero mara BBITIOJTHCHBI, ITOJTyY4CH BepHLIﬁ OTBCT.

2 Xox pelieHrs BEpHBIN, pelIeHHe JOBEACHO 10 KOHIA, HO JIOMyIIeHa
OJIHA BBIYMCITUTENbHAS OMIMOKA M OTBET OTJIUYACTCS OT MPABUIBHOTO.

0 [pyrue citydau, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPUSM.

= |

Ipsimast 2x + 3y = ¢, TAe ¢ — HEKOTOPOE YHCIIO, KacaeTcss THIepOosl y =

TOYKE C OTPpULATCIIBHBIMU KOOPpAUHATAMMU. Haﬁ,Z[I/ITe C.

//OTBET: ¢ =—12.

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

. 2 ¢ 6
byHKUMI y = —§x+§ U y=— HMEIOT €IUHCTBEHHYIO OOIIYI0 TOYKY B TOM U
X

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

Homyuaem: 2x°— cx + 18 = 0; D = ¢* — 144 = 0; ¢ = +12. Tak Kak TO4YKa KacaHus
HUMeeT OTpHLATENbHbIE KOOPAUHATHI, To ¢ < 0 (y4almecs MOTYT NMPUATH K 3TOMY
BBIBOJIy XOTS ObI M3 T€OMETPHUECKUX cooOpakeHuii). [Toaromy ycioBuio 3a1auu

2
YAOBJIETBOPSIET TOJNBKO ¢ = —12 (B 3TOM cllydae royiy4aeM Mpsimyro y = —gx -4,

KOTOpast KacaeTcsl BETBH THUIEPOOIIBI, PACIIONOKEHHOI B TPETheil 4eTBepTH, T.€. B
TOYKE C OTPULATEILHBIMU KOOPAUHATAMH).

KommenrTapuii. [Tonpo6Hoe o6ocHOBaHMe, TToUueMy BBIOpaHO 3HadeHHe ¢ < 0, He
Tpebyercs. Bo3MOXXHO HalM4ne CXeMaTH4eCKOro PUCYHKa.

bajibl KpnTepml OIICHUBAHUSA BBINNOJIHCHHUSA 3aJaHUA
4 Xol pelleHUs BEpHBIH, BCE €ro IIard BBIIOIHEHBI IPABUIIBHO,
TIOJTYUCH BepHBIﬁ OTBET.
3 Xon peuicHusd BepHBIﬁ, BCC €ro Iark BBIIIOJHEHBI, HO JIOMYyHICHa
BBIYMCIIMTEIbHAS OMIMOKA MM OIKCKA.
0 I[pyme ClIydan, HE COOTBETCTBYIOIIUEC YKa3aHHBIM KPUTCPHUAM.
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Marematuka. 9 kimace. I I/ICHOHLBYCTCH ¢ OJIaHKaMHu OTBETOB
M3 nynkra A B myHKT B, pacnoyio)keHHBIH HUXKE 110 TCUYCHHIO PEKU, OTIIPABHIICS
wioT. OTHOBPEMEHHO HaBCTpedy eMy M3 MyHKTa B Beimen xarep. Berperus mior,
KaTep cpasy IOBEpHYJI M HOIUIbLI Hazaia. Kakyro gacts mytu ot A 1o B mpoiiner
IUIOT K MOMEHTY BO3BpallleHHMsl KaTepa B IYHKT B, eciau ckopocTh KaTepa B
CTOSYEH BOJIC BUETBEPO OOJIBIIIE CKOPOCTH TEUCHUS pEKU?

. 2
//OTBET: TUIOT MPOKAET 3 BCEro MyTH.

//Pemenue. ITycTh CKOpOCTh TedeHHWs pekH (M 1uiota) x kM/4. Torma ckopocTh
KaTepa IIPOTHB TeYEHHs paBHA 4x — x = 3x KM/4, a TI0 TeYeHHIO 4x + x = Sx KM/d.
CrnenoBaTelibHO, CKOPOCTh KaTepa NMPOTHB TEYeHHsI B 3 pa3a OOblle CKOPOCTH
IUIOTa, a TI0 TEYEHHIO — B 5 pa3 OoJblle CKOpOCTH IUI0Ta. Eciu mioT 10 BCTpeun
nporuibul S KM, To Karep — B 3 pasa Oosbuie, T.€. 3S kM. Ilocne BcTpeun katep

. 3S .
npoiaer 3S kM, a MWIOT — B 5 pa3 MEHbIIE, T.C. 3 kM. Bcero ot mporiger

3588
5

S+

. OTHOIICHHE HpOfII[eHHOFO IUIOTOM IOYTU KO BCEMY IIYTU PABHO

8S
5 2
45 5°
Lpyeoe 6o3moxcnoe pewenue. IlycTh CKOPOCTh T€UEHHS PeKH (W IIIOTA)
x kM/4. Torma ckopocTh KaTepa NPOTHUB TEUCHHUS paBHA 4x — x = 3x KM/4, a 10

TeyeHnto 4x + x = 5x kM/4. CKOpOCTh COMIKEHHS Karepa W IUIOTa paBHA

AB
X + 3x = 4x xm/4. BeTpeua npomsomnuia gepes Ax 4. 3a 9TO BpeMs ILIOT HPOILIBLI
X

AB 4B N N
X——=—— KM, a Katep — KM. O6paTHI)II/I IIyTb KaTcp HOpouaecT 3a
4x 4
34B
4 34B
——=——-m4. Ilmor 3a 5310 BpEMsA TOPOIUIBIBET PACCTOSAHUE, PABHOE
5x  20x
34AB 34B AB 34B 24B
X —= KM, a BCEIro OH NpOMIbIBET — +———=——— KM
20x 20 4 20 5
Bbanabl KpnTeplm OIICHUBAHUSA BbBINNOJTHCHHUS 3aJaHUSA

4 XoJ peuleHUs] BEpHBII, BCE €r0O IIArd BbINOJIHEHBI, IOJY4YEH BEPHBIN
OTBCET.

3 Xon peHICHUA BepHBII‘/II, BCE€ €I'0 1Iaru BbIINIOJIHCHBI, HO JOIIYIICHA OJHAa
ommbka — B npeo6pa3OBaHm1x WK  BBIYUCICHUAX, C €€ Y4YETOM
,H&J'II)HGIZHH/IG I1aryv BBITTOJITHEHBI ITPABUJIBHO.

0 I[pyme Cliyyan, HE COOTBETCTBYIOIINE YKa3aHHBIM KPUTCPUSIM.
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