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Enunsiii rocymapctBennsiil sxk3ameH mo MATEMATUKE

JleMOHCTPalHOHHBINA BAPHAHT
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noaroToByieH deepabHbIM IOCYAapCTBEHHBIM OI0IKETHBIM
HAy4HBIM yUpeXJIeHUEM

«DEJIEPAJIbHBI UHCTUTY T NMEJATOIr'MYECKHUX U3MEPEHUIA»

JlemoncTpanmonnslit Bapuant EI'D 2017 1. MATEMATHKA, 11 knacc. [Ipoduibusrit yposers. 2/ 18

Enunblii rocynapcrBennsiii 3x3amen no MATEMATUKE

IosicHeHUsI K J€eMOHCTPALMOHHOMY BapHAHTY
KOHTPOJILHBIX H3MEPHUTEJIbHBIX MATEPHAJIOB /ISl €[IMHOT0 TOCY/1APCTBEHHOTO
sk3amena 2017 rona no MATEMATHUKE

Ilpm o3HAKOMJIEHHH C JEMOHCTPAalMOHHBIM BAapHAaHTOM KOHTPOJIBHBIX
u3MepuTenbHbIXx MarepuanoB EI'D 2017 r. ciegyer uMeTh B BUAY, YTO 3aJaHus,
BKJIIOUEHHBIE B HETO, HE OTPAXKAIOT BCEX BONPOCOB COIEPXKAHUS, KOTOpbIe OyIoyT
npoBepsAThes ¢ noMouibto BapuanTo KM B 2017 r. IlonHbli nepedeHb BOIPOCOB,
KOTOpBIE MOTYT KOHTPOJIMPOBAThCS Ha SIUHOM I'OCYAapCTBEHHOM 3Kk3ameHe 2017 r.,
npuBenéH B KoAU(UKATOpE AIEMEHTOB COJACpKaHUS M TPeOOBaHHM K YPOBHIO
MOJATOTOBKM  BBITYCKHUKOB OOpa30BaTENbHBIX OpraHu3aliid Uil TPOBEIECHUS
€IIMHOT0 TOCYZapCTBEHHOr0 3k3ameHa 2017 r. mo MaTemMaTuke.

HasHaueHne eMOHCTPAIIOHHOTO BapHaHTa 3aKII0YaeTCs B TOM, YTOOBI 1aTh
BO3MOXKHOCTh JIF0O0OMY ydacTHHKY EI'D W MmMpOKOH OOIIECTBEHHOCTH COCTABHTh
OpeACTaBIeHHe O  CTpykType Oymymmx KHMM, kommdecTBe — 3amaHUH,
00 ux ¢opme u ypoBHE CIOKHOCTH. [IprBeAEHHBIE KPUTEPUH OIEHKH BHITOJTHCHUS
3aJaHuil ¢ Pa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B OITOT BapHaHT, JdaIOT
mpeacTaBieHre O TpeOOBAHUAX K IOJHOTE W MPABHIBHOCTU 3AMUCH Pa3BEPHYTOTO
OTBeTA.

OTH CBEICHHS MO3BOJAT BBITYCKHHKAM BBIPA0OTATh CTPATETHIO MOATOTOBKH
k ET'D.
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JleMOHCTpallMOHHBII BAPDUAHT
KOHTPOJIBHBIX H3MePHTEJIbHbIX MATEPHAJIOB
A7 nposefeHus B 2017 rogy eIuHOro rocyiapcTBeHHOr0 3K3aMeHa
no MATEMATHKE

IpoduiabHblii ypoBeHb
HMHcTpyKIms 10 BLINOJHEHHIO PadoThI

OK3aMeHalMOHHass padoTa COCTOMT U3 JIByX YacTei, BKIIOYAIOLIMX B ceOs
19 3ananmii. Yacte 1 comepXuT 8 3amaHuil ¢ KpaTKMM OTBETOM 0a30BOTO YPOBHS
CJ0KHOCTH. HacTp 2 copepKuT 4 3aaHus ¢ KPaTKUM OTBETOM IIOBBIIIEHHOTO YPOBHS
CIOXHOCTH M 7 3aJaHuil C pa3BEPHYTHIM OTBETOM IMOBBIIIEHHOTO M BBICOKOTO
YPOBHEU CII0KHOCTH.

Ha BrInonHeHHe 3K3aMEHAIIMOHHON pabOTHI 0 MaTeMaTHKE OTBOJIUTCS 3 dyaca
55 muHYT (235 MUHYT).

OtBeThl K 3amaHusM 1—12 3amuchIBalOTCS MO NMPUBEAEHHOMY HIDKE 00pasiy

B BHJE LIEJOT0 YMCla MM KOHEYHOW JecATHYHON ApoOu. Uuncia 3amuiimre B MOJIsS
OTBETOB B TeKCTE PabOTHI, a 3aTEM TIEPEHECHTE UX B OJaHK oTBeTOB Ne 1.

Oomer:_-0.8 . 10 —0 ’ 8

IIpu BeimonmHeHun 3anaHuii 13—19 TpeOyeTcs 3ammcaTh TMOJIHOE pEIICHUE
1 OTBeT B OaHke oTBETOB Ne 2.

Bce Omankxu EI'D 3amonHsIoTCS ApKUMH Y€pHBIMH YepHHIaMH. JlommyckaeTcs
HCIOJIb30BaHME TeJIEBON, MIIN KaWIISPHOM, WIN IIEPEEBOM PYUEK.

IIpyn BbINONHEHMU 3alaHUl MOYKHO NOJB30BaTbCd UYEPHOBHUKOM. 3alucu
B UCPHOBHKE HE YUUTHIBAIOTCS IIPH OI[CHUBAHUU PabOTHI.

Bamner, momydeHHsle Bamu 3a  BBINONHEHHBIC 3aaHUA, CYMMHPYIOTCS.
[TocrapaiiTech BBIOJHUTH KaK MOXXHO OOJIbIIE 3aJaHMi W HaOpaTh HauOOJbIlEEe
KOJIMYECTBO OAIIIOB.

Kenaem ycnexa!

CnpaBoyHble MaTepHAJIbI
.2 2
sin“a+cos a=1
sin2a =2sina-cosa
2 )
cos20=cos a—sin " a
sin(a+pB)=sina-cosp+cosa-sinp
cos(a+B)=cosa-cosp—sina-sinp
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Omeemom K 3a0anuam 1-12 aensemcs yenoe Yucio uiu KOHEYHAA 0eCAMUYHAS
0podb. 3anumwume 4UCO 6 nOJIe OMEema 6 MeKcme padonvl, 3amem nepeHecume
e20 6 B/IAHK OTBETOB Ne 1 cnpasa om HoMepa cooOmeemcmeayouiezo 3a0anus,
Hauunaa c nepeoii Kiemouku. Kadxxcoyrw wyugpy, 3Hax «Munycy u 3anamyio
nuwiume 8 omoOenbHOUl Kilemouke 6 COOMEEeMCmMEUN ¢ NPUGEOEHHbIMU 6 D1aHKe
obpazuyamu. Eounuysl usmepenuii nucamo He HYHCHO.

Yacrp 1

IMoe3n ormpasmics u3 Carkr-IlerepOypra B 23 gaca 50 MHHYT (BpeMs MOCKOBCKOE)
u npuObLT B MockBy B 7 4acoB 50 MUHYT cieayromux cyTok. CKOJBKO Y4acoB MOE3]
HaXOAWJICS B IyTH?

OTBeT:

Ha pucyHke Toukamu Moka3aHa CpeiHss TeMreparypa Bo3ayxa B Coun 3a KaxkIbIi
mecsay 1920 r. [lo ropu3oHTanu yka3aHbl HOMEpa MECSIEB; 1O BEPTUKAIH —
Temreparypa B rpaxycax Lenbcus. {ist HAMSITHOCTH TOYKH COCTHHCHBI JINHUCH.

24
20 \
16 » N\
12 \
] N\
4

0
123456 7 8 9101112
CKOIBKO MeCSIIeB CpeAHsst TeMuepaTypa 6su1a 6onbe 18 rpagycos Llenbcusa?

OrtBeT:

Ha xnerdaToit Oymare ¢ pa3mMepoMm KIETKH 1 cM X 1 cMm
n300paxkéH TpeyroiabHuK. Haiimute ero miomanb. |
OrTBeT naiiTe B cM". |
Orger:

lem

© 2017 denepanbHas cityx0a 1o Hanzopy B chepe oOpasoanus u Hayku Poccuiickoit Denepanyn




JlemoncTpanmonssiii Bapuant EI'D 2017 r. MATEMATUKA, 11 knacc. [IpodunbHslit ypoBers. 5/ 18

|I| B cOopHuke OmieroB mo Omosormm Bcero 25 OmmeroB. Toipko B IBYX Omierax
BCTpeuaeTcst Bonpoc o rpudax. Ha sk3ameHe MIKOJIBHHUKY NOCTaETcs OOUH CIydailHO
BEIOpaHHBIN Ouner w3 3Toro cOopHuka. Haiimure BEpOSTHOCTH TOTO, YTO B ITOM
Omere OyneT Bonpoc o rpudax.

OrtBeT:

Haiiyiure kopens ypaBHenns 3° =381,

OTBeT:

Tpeyronsuuk ABC BmucaH B OKpy»XHOCTb ¢ LeHTpoM O. Yron BAC pasen 32°.
Haiinure yron BOC . OTBet naiite B rpaaycax.

OrtBerT:

Ha pucynke wuszo0paxén rpaduk auddepeHuupyemMoit QyHKuuu y= f (x)
Ha ocu abcuucc oTMeYeHBI JEBATH TOUYEK: X, X,, ... Xg.

S
VAN y=/(x)
Ve

\ /. \,\
\ Xs Xs /i | '\

\

T -
X1 Xp X3 Xg \: 0 ! X7|Xg Xo \ X

\J/ N

Haiiute Bce OTMedYeHHblE TOYKH, B KOTOPBIX mpomssoaHas Qynkumu f(x)

OTpuLaTCJIbHA. B oTBeTe YKaXKUTC KOJIUYCCTBO 3TUX TOUCK.

OTBeT:
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B  nepBoM  UWIMHAPWYECKOM  COCYJE€  YPOBEHb  JKHUIKOCTH  JIOCTUTAET
16 cM. DTy XMIOKOCTh IEpEeNMwd BO BTOPOM LMIMHAPUYECKHH COCYH, IUaMETp
OCHOBaHHUS KOTOPOro B 2 pasza Ooiibllie JuameTpa OCHOBaHMs mepBoro. Ha kakoi
BBICOTE OyIeT HaXOJUTHCS YPOBEHB KHUIKOCTH BO BTOpoM cocyze? OTBeT BBIpa3uTe
B CM.

OTBeT:

\ He 3a6y0bme nepenecmu 6ce omeemol 6 O1aHK omeemog No 1.

Yacts 2
IIl Haiigure sin2a, ecau coso=0,6 1 m< o< 27m.

OrtBerT:

Jlokatop 6aTuckada, paBHOMEPHO TIOTPYKAIOMIETOCS BEPTHKATGHO BHI3, HCITyCKACT
YIBTPa3BYKOBOM curHan vactoroil 749 MI'n. TIpuéMHHK perucTpupyer 4actoTy
CUTHaJa, OTpak€HHOro OT AHAa okeaHa. CKoOpocTh morpyxenus Oaruckada (B m/c)
Y 9aCTOTHI CBS3aHBI COOTHOIICHHEM

_ . S-f
v=c T,
rae ¢=1500 mM/c — ckopocTh 3ByKa B BOZE; f,— 4YacTOTa MCIyCKAeMOIO CHIrHania
(8 MI'm); f — wyacrora orpaxéHHoro curHanma (B MIm). Haiinute wactoty
orpaxérHoro curHana (8 MI'n), ecnu Gatuckad morpyxaercs co CKOpocThio 2 M/C.

OTBeT:

BecHoil karep naér npoTUB TEYEHUSI PEKH B 1% pasa MeJUIeHHee, YeM IO TEUEHHUIO.
Jletom Teuenue craHoBuTCS Ha | KM/4 MeaneHHee. [1oaToMy JieTOM Katep HAET
MIPOTUB TEYCHHUS B 1% paza MeJUIeHHee, 4eM Mo TedeHuto. Haiimure ckopocTb
TEUYCHHS BECHOM (B KM/4).

OrtBerT:

Haiizure Touky Makcumyma GyHKimn y = In(x + 4)2 +2x+7.

OTBeT:

\ He 3a0y0bme nepenecmu 6ce omeemol 6 O1aHK omeemog No 1.
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Mna 3anucu pewenuii u omeemog Ha 3adanus 13-19 ucnonvsyiime B/IAHK
OTBETOB Ne 2. 3anuwiume cHauana Homep 6vlnoanaemozo 3aoanusn (13, 14
um.o.), a 3amem noamoe 000CHOGaHHOe peuienue u omeem. Omeemul
3anuceléaiime 4émxko u pazdéopuueo.

a) Pemnte ypaBHenue cos2x=1-— cos(% - x) .

0) Haiinute Bce
5]
27 ’

Bce pébpa npaBmibHO# TpeyronpHOH npusmMbl ABCABC umerot qmunay 6. Touku
M n N — cepenunsl pédep A4, u 4;C| COOTBETCTBEHHO.

a) Jlokaxxute, uto npsimbie BM u MN niepneHIuKyJISpHbI.

0) Haitmure yron mexny miockoctssmu BMN u ABB,.

KOpHM OTOr0 YypaBHEHUSA, MNPUHAICIKAIMUEC JTPOMEKYTKY

9*—2~3“‘+4+2~3“1—51
3°_5 3°-9

Pelute HEPaBEHCTBO <3'+5.

JIBe OKpYXHOCTH KacaroTcsi BHEIIHUM oOpa3oM B Touke K. [Ipsimas AB kacaercs
MepBOH OKPYKHOCTU B TOUKE A, a BTopod — B Touke B. [Ipsmas BK mnepecekaer
MEPBYI0 OKPYXHOCTh B Touke D, mpsimas AK mepecekaeT BTOPYIO OKPYKHOCTh
B Touke C.

a) lokaxxute, uto npsamble AD u BC napaiienbHsbl.
0) Haiigure tutomane tpeyroiabauka AKB,
OKpYKHOCTEH paBHbI 4 1 1.

€CJI1  U3BECTHO, YTO pPaaAnyChbl

15-ro sHBaps IUTaHUpYETCS B3ATh KpeAUT B OaHKe HAa IIECTb MeECSUEB
B pa3zmepe | MitH pyOsieii. Y cioBus ero Bo3BpaTa TaKOBBI:

— 1-ro uyMcna Kaxaoro Mecsla JONT YBEIMYUBACTCI HA 7
10 CPABHEHHUIO C KOHIIOM TMPEABIAYIIEro MecsIa, Tae » — 1eJ10e YHCIIO;
— €0 2-r0 110 14-¢ YuCI0 KaXKJ0Tro Mecsia He0OX0UMO BBIIIATHTh YacTh JA0JITa;

— 15-r0 uyMcna Kaxaoro Mecsia A0Jdr JOJDKEH COCTABIIATH HEKOTOPYIO CyMMY
B COOTBETCTBHUH CO CIEAYIONIEH TabauLei.

MIPOLIEHTOB

Jlata 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07
(8 Mnﬂzﬂy%neﬁ) ! 0.6 04 | 03 0.2 0,1 0

Haiimute HauOosbpliiee 3HA4YCHHE r, MPHU KOTOPOM OOIIas cymMma BBIIAT OyAeT
MeHblIe 1,2 MitH pyOeid.
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Haiiure Bee MOJ0KUTENBHBIC 3HAYCHHS @ , TIPH KAXKIOM U3 KOTOPBIX CHCTEMa
2 2
(|xl=5)"+(y=4)"=9,
2, 2 2
(x+2)+y'=a

HUMECT €AMHCTBECHHOC PEIICHHEC.

Ha nocke wnamucano Oomnee 40, HO wMeHee 48 mensix uucen. CpenHee
apudmMeTnyeckoe STHUX YHUCENT PaBHO —3, cpemHee apuMeTHYECKOe BCeX
MIOJIOKUTENFHBIX M3 HUX PaBHO 4, a cpeaHee apu(hMETHIeCKOe BCEX OTPHULATEIBHBIX
13 HUX PaBHO —8.

a) CKONbKO yHces HalmucaHo Ha gocke?

6) Kakux uncen HanmucaHo OOJIbIIE: MOJIOKUTEIBHBIX HIIH OTPULIATEIIBHBIX ?

B) Kakoe HanbospImee KOJINIECTBO TTOJIOKUTEITBHBIX YHCET MOXKET OBITh Cpeid HUX?
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Cucrema olleHMBAHUS IK3aMEHALMOHHOI padoThl 10 MaTeMaTHKe
(mpo¢uabHbINH yPOBEHDb)

Kaxnoe wu3 3amanmit 1-12 cumTaercss BBIMOJHEHHBIMH BEPHO, €CIIU
9K3aMEHYyeMbIl Jjajl BEpHBIA OTBET B BUJE 1IEJIOT0 YHCIA WIM KOHEYHON NECITUYHON

J]pO6I/I. Kaxmoe BCPHO BBITIOJIHCHHOC 3a/IaHNUC OLICHUBACTCA 1 6amiom.

OTtBeTnl K 3a1aHuaM 1-12

Ne OtBer
3aIaHMSI

1 8

2 4

3 6

4 0,08
5 9

6 64
7 4

8 4

9 -0,96
10 751
11 5
12 -5

Pemenusi u kpuTepuM oleHUBaHud 3ajaHui 13—-19

KonnuecTBo 6aiioB, BHICTABIEHHBIX 3a BBIMOJNHEHHE 3afdaHui 13—19, 3aBHCHT
OT IHOJIHOTHI PELICHUs U IPaBHILHOCTH OTBETA.

OO0mue TpeOOBaHUS K BBINOJHEHUIO 3aJaHUH C Pa3BEPHYTHIM OTBETOM:
pellieHre JODKHO OBITh MaTeMaTHYeCKd TPaMOTHBIM, TIOJIHBIM, BCE BO3MOXKHBIC
cllydad JTOJDKHBI OBITh PAacCMOTPEHBL. MeTonsl penieHus, (popMbl €ro 3amucu U
(hOpMBI 3amKCH OTBETA MOTYT OBITh pa3HbIMU. 32 pElICHUE, B KOTOPOM 00OOCHOBaHHO
MOJy4YeH MPaBWIGHBIA OTBET, BBICTABISETCS MAaKCHMalbHOE KOJHMYECTBO OalIoB.
[IpaBUIIBHBIN OTBET IPU OTCYTCTBHH TEKCTa PEIICHHs OlleHHBaeTcs B () OayioB.

OKcnepTsl NPOBEPSIOT TOJBKO MaTeMaTHUECKOE COAEPKaHUE MIPEICTABIEHHOIO
pelenHus, a 0COOEHHOCTH 3aITUCH HE YUUTHIBAIOT.

[Ipu BBIIONHEHWM 3aJaHUs MOTYT WCIIONB30BaThCI 0e€3 OKa3aTeNbCTBa W
CCBUIOK JTFOOBIe MaTeMaTH4ecKue (akThl, CoJepiKaliuecss B YICOHHKAX U YUICOHBIX
nocoOusix, BxoAsmmx B DenepalibHbI INEpedyeHb YUYeOHUKOB, PEKOMEHIYEMBIX
K HCIIOJIb30BAHUIO TPH peaH3aliil HMEIOIINX TOCYIAapCTBEHHYIO aKKpEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPAMM CPETHETO O0IIET0 00pa30BaHHSI.

© 2017 denepanbHas cityx6a 10 Hag3opy B cepe oOpaszoBanus u Hayku Poccuiickoii enepanun

JlemoHcTpannonsslii BapuanT EI'D 2017r.  MATEMATHKA, 11 knacc. [IpoduibHbIi ypoBeHS.

a) Pemute ypaBHenue cos2x=1-— cos(% - x) .

10/18

0) Haiigure Bce KOpPHHM OTOrO0 YypaBHEHHUS, NPHHAIICKAIIUE MPOMEKYTKY

)

Pemenne. a) [IpeoOpazyem 06e yactu ypaBHEHHUS:

1-2sin”x=1—sinx; 2sin” x—sinx=0; sinx(2sinx—1)=0,

N | —

otkyma sinx =0 win sinx =
U3 ypaBuenus sinx =0 HaxoquM: x =7n, Tae n€Z.
. 1 k
U3 ypaBHeHus sinx = 5 HaxomuM: x = (-1) %+ nk,tne keZ.

0) C mOMOIIBI0 YHCIIOBOH OKPYXKHOCTH OTOEpéM
KOPHHM YpaBHCHHS, NPHHAICKAIINEC [POMEKYTKY

5]
2’ '
lln  Tm

Tlomyuae cma: —2m; ———; .
JIydaeM IUCII T 5 5

OtBet: a) n, neZ; (—l)k%—knk, keZ.

ln, Tn

0) —2m; .
) —2m; L E T

Copep:xkaHue KpuTepus

banabl

OO00CHOBaHHO INOJIYYCHbI BEPHBIC OTBCTHI B oboux IIYHKTax

2

OO0CHOBaHHO TIOJTy4eH BEPHBIH OTBET B ITYHKTE d WX ITyHKTE 0,

Win

HOJIy4eH HEBEPHBIH OTBET M3-32 BBIYMCIHMTEIBHOH OIIMOKH, HO MPU 3TOM
MMeeTcsl BepHasl IOCIIeOBATebHOCTh BCEX IIArOB PENICHHS YpaBHEHUS
1 0TOOpa KopHei

1

Pemenue He COOTBETCTBYET HU OTHOMY M3 KPUTCPHUECB, HpI/IBeZIéHHBIX BBIIIC

Maxcumanvrolii 6an
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Bce pébpa npaBuibHOi TpeyronsHol npusmbl ABCABC| umerot munay 6. Touku
M n N— cepenunnl pédep A4; u AC| COOTBETCTBEHHO.

a) lokaxkute, uto npsimble BM u MN TNepneHAuKYISpHBL.

6) Haiigure yron mexay mockoctsimu BMN u ABB;.

Pemenne. a) Ilyctp Touka H — cepenuna AC.
Torga

2
BN? = BH? + NH* :(3\/5) +62=63.
Bwmecrte ¢ Tem,
BM?* + MN* =(3*+6)+(3* +3%) =63,

a Torma mo Teopeme, oOpaTHoi Teopeme Iludaropa,
TpeyroiabHUK BMN sBisercss npsAMOYrojdbHBIM C MPSIMbIM
yriaom M .

6) IIposeném nepnenmuxynsip NP k npsamoir A B, . B
Torma NP L AB u NP1 AA. CnenosatensHo, NP L ABB,. Iloatomy MP —
npoekiysa MN Ha maockocts ABB,.

IIpamas BM  nepnengukymsapHa MN, Torma ©o TeopeMe O TpEX
nepneHgukynsapax BM 1 MP. CnenoparenbHo, yron NMP — nuHEHHBIH yroia
HCKOMOTO yria.

Jumea NP paBHa TIIOJOBMHE BBICOTBI TpeyrombHuka ABC,, TO ecTb

33 NP 33 BB

NP = T IosTomy sin ZNMP = =

MN 2.32 B

CrnenoBatensHno, ZNMP = arcsin \/g .

OrtBer: 0) arcsin\/g .

Copnep:kanne KpuTepusi Bamubl
OO60CHOBAHHO MOJIY4Y€HbI BEpPHBIC OTBETHI B MYHKTAX d U 6 2
BBINOTHEH TOJIBKO OIWH U3 MYHKTOB d U 6 1
Penrenrie He COOTBETCTBYET HM ONHOMY M3 KPUTEPHEB, MPUBEAEHHBIX 0
BBIIIE
Maxcumanvroiil 6anin 2
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9"—2~3”‘+4Jr 2.3 151
3°-5 3.9

<345,

Pemnte HEpaBeHCTBO

Pemenne. [TycTs ¢ =3", Torna HepaBeHCTBO NPUMET B

2
t"—6t+4 61-51 (t-1)(t=5) 1 6(t-9) 3
< e 7N 7 R S = < .
o5 o 1T TTTs T Tis T iog TSt
1 3 t-3
— <0: <
t—5+t—9_0’(t—5)(t—9)_0’

oTKyma t <3; 5<t<9.

Ipu ¢ <3 momyuum: 3°<3, otkyna x<1.

Ipu 5<¢<9 momyumum: 5<3"<9, otkyna log;5<x<2.
Pemenue ucxopHoro HepaBeHcTBa: x <1; log,;5<x<2.
Otser: (—0;1]; (logy5;2).

Copep:kaHue KpUTepHst Bammer

OO60CHOBAHHO MOJIY4YEH BEPHBIA OTBET 2

OOGOCHOBAHHO MOJYYEH OTBET, OTIMYAIOIIUICS OT BEPHOTO UCKITIOYCHUEM
TOYKH 1,

NI 1
MOJTYYEH HEBEPHBIN OTBET W3-3a BHIYMCIUTEIHFHON OIMUOKH, HO TPH 3TOM
MMEETCsl BEpHas MOCJIeIOBATEILHOCTh BCEX IIArOB PEIICHUS

Pemenue ne COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, NNCPCUHUCIICHHBIX
BBIIC

0

Maxcumanvrvii 6aun 2

JlBe OKpYXHOCTH KacaroTCsl BHEITHHM o0Opa3oM B Touke K. [Ipsmas AB xacaercs

IIEPBOM OKPYXHOCTU B Touke A, a Bropoit — B Touke B. Ilpsmas BK nepecekaer
MEpBYIO OKPY)XHOCTB B Touke D, mpsmas AK mepecekaeT BTOPYIO OKPY>KHOCTh
B Touke C.

a) Jlokaxwute, uto npsmeie AD u BC mapanienbHsl.

0) Haiimure mnomane TpeyrompHuka AKB, ecmum H3BECTHO, YTO PaJUyCHI
OKpYXHOCTeH paBHbI 4 U 1.

Pemenne. a) O6o3HaUNM LEHTPbI
okpyxHocteli O; u (O, COOTBETCTBEHHO.
ITycte oOmias kacatenbHasi, MPOBEAEHHAS
K OKPYXHOCTSIM B Touke K, mepecekaer AB
B Touke M. Ilo CBOICTBY KacaTelbHBIX,
MPOBEAEHHBIX U3 OJHON TOukH, AM = KM wu
KM = BM. Tpeyronsauk AKB, y KOTOpOTO
MeIMaHa  paBHAa  IOJIOBUHE  CTOPOHBI,
K KOTOpPOW OHA MPOBe/IeHA, TIPSMOYTOIbHBIH.

© 2017 denepanbHas cityx0a 1o Hanzopy B chepe oOpasoanus u Hayku Poccuiickoit Denepanyn




JlemoHcTpaunonsslii BapuanT EI'D 2017r.  MATEMATUKA, 11 knacc. [Ipoduinbsusrit yposens. 13/ 18

Broucannsiit yron AKD mnpsMoif, mo3TOMy OH ommpaercs Ha muamerp AD.
3uaunt, AD 1 AB. Awanormyno, moiydaem, uro BC L AB. CnemoBaTtenbHO,
npsimbie AD u BC napasienbHsbl.

0) [lyctb, s ompenen€éHHOCTH, MepBas OKPY)KHOCTh HMMeeT paauyc 4,
a BTopast — paguyc 1.

—D:4. Ilycte Spp- =S, Torma

Tpeyronshiuku BKC u AKD mnonoOHBbI, g C

S xp =168.

Y  tpeyroneHukoB AKD wu AKB o0mas BbICOTa, CJICIOBATEIBHO,
Sup DK :Q, TO ecTb S, =4S. AHanoruuso, S, =4S. Ilnouans Tpanenuu
S« KB BC
ABCD paBHa 258 .

Beraucmum momans tpanern ABCD. IlposenéMm k AD mepneHIUKYISp
O, H, paBHBIA BBICOTE TpaNELWU, U HAUAEM €ro M3 NPSAMOYTOJILHOTO TPEYTOJIbHHKA

0,HO, :
0,H =,/0,0} —0,H* =4.

S _AD+ BC
ABCD — 7 A

Torna
-AB=20.
Cnenosarensno, 258 =20, otkyna $=0,8 u § ., =45 =3,2.

OTser: 3,2.
Conep:xkaHue KpUTepus Baaabl
Hmeercst BepHOE OKa3aTENbCTBO YTBEPIKICHUS MMyHKTA @, © 00OCHOBAaHHO 3
TIOJTyYeH BEPHBIH OTBET B IYHKTE 6
[Momy4yeHn 060CHOBaHHBIN OTBET B MMyHKTE 0, 2

i

MUMeEeTCsT BEPHOE JIOKAa3aTEJbCTBO YTBEPXKICHUS IyHKTa «, W TPH
00OCHOBaHHOM pCIICHHH IyHKTa 6 TMOJy4eH HEBEPHBIH OTBET H3-3a
apu(MEeTHIECKON OTHOKU

Nmeetcs BepHOE 10KA3aTENBCTBO YTBEPKACHUS ITyHKTA d, 1
nim

npu 00OCHOBAaHHOM PEHICHWW TMYHKTAa 6 TMOJNyYeH HEBEPHBIH OTBET W3-3a
apudMeTHYecKor OImMnOKH,

nim

000CHOBaHHO TIOJNyYeH BEPHBIH OTBET B IMYHKTE 6 C HCIOJBE30BAaHAEM
YTBEPIKICHUS MMYHKTA ¢, IPU 3TOM NYHKT ¢ HE BBIIOJHEH

o

Pemenue He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, HpI/IBeZIéHHI)IX BBIIIC

Maxcumanvuolii 6ain 3
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15-ro sHBaps TIIaHUpYeTCs B3SATh KPEOUT B OaHKe Ha IMECTh MECSIEB
B pa3mepe | MitH pyOsieii. Y ciioBus ero Bo3BpaTa TaKOBBI:

— 1-ro 4ucma KaXIOro Mecsla JONT YBEIMYMBAETCS HA r  MPOLEHTOB
10 CPAaBHEHUIO C KOHIIOM TPEABIIYIIETo MecsIa, Tae » — IeJI0€ YHICIIO;

— €0 2-10 10 14-€ 4Kcito KaX0ro Mecsa HeoOXOAMMO BEIIUIATUTE YacTh JI0JIra;

— 15-r0 4yMcna KaxAOro Mecsia A0Jir JODKEH COCTABIIATH HEKOTOPYHO CyMMY
B COOTBETCTBHUH CO CIEAYIONIEH TabauIei.

Jlata 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07
(8 Mngznyresneﬁ) ! 06 | 04 | 03 0.2 0,1 0

Haiimute HaumOoibpliee 3HA4YEHHE r, MPH KOTOpOM oOIIas cymMma BHIIIAT OyaeT
MeHblIe 1,2 MitH pyOeid.

Pemenue. [To ycnosuro, nonr nepen 6aHkoM (B MiTH py0Ouieii) Ha 15-e 4rcio Kaxaoro
Mecsiia TOJDKEH YMEHBIIAThCS 10 HYJIS CIeTyIONIM 00pa3oM:
1;0,6; 0,4; 0,3; 0,2; 0,1; 0.
p

IT =1
yCTb k +100,

TOT/1a JOJT Ha 1-€ YHCII0 KaKI0ro MecsIa PpaBCH:

k; 0,6k; 0,4k; 0,3k; 0,2k; 0,1k .
CrenoBaTeabHO, BEIIIIATHI CO 2-TO M0 14-¢ 9ncI0 KaXkI0ro MeCsIa COCTaBIISIOT:
k-0,6; 0,6k—0,4; 0,4k-0,3; 0,3k-0,2; 0,2k—-0,1; 0,1k .
OO0mast cyMMa BBIIIJIAT COCTABJISIET:
k(1+0,6+0,4+0,3+0,2+0,1)—(0,6+0,4+0,3+0,2+0,1) =
=(k-1)(1+0,6+0,4+0,3+0,2+0,1)+1=2,6(k—1)+1.

o ycnoBuro, obmas cymma BeITUIAT OyZeT MeHbIe 1,2 MiH pyOieid, 3HauuT,

2,6(k=1)+1<1,2; 2,6- 0o 41<1,2; r <72

HawnGonsmiee memoe pemieHHe 3TOTO HEPaBEHCTBA — YHCIO 7. 3HAYHUT, HCKOMOE
YHCIIO MPOLEHTOB — 7.
OTtger: 7.

CojaeprkaHue KpuTepHs bausl
OOO0CHOBaHHO IIOJTY4Y€H BEPHBII OTBET 3
BepHo mocTpoeHa MaTreMaTHdecKass MOZIENb, PElIeHHe CBEIEHO K HCClie-
JIOBAHHMIO STOH MOJIENH 1 TTOJyYeH Pe3yJIbTaT: )
— HEBEPHBIN OTBET U3-3a BBIYUCIUTENBHON OMNOKY;
— BEPHBIHA OTBET, HO pelIeHHe HeAOCTATOYHO 00OCHOBAHO
BepHo mocTpoeHa MaTeMaTH4ecKas MOJENb, PELIEHHE CBEIECHO K HCCle- 1
JIOBAHUIO 9TOH MOJENH, IPH ITOM pPEIIeHHE MOXKET ObITh HE 3aBEPIICHO
Pemenne He COOTBETCTBYET HUM OJHOMY M3 KPHTEpPHEB, IMEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvnulii 6ann 3
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HaﬁzmTe BCC MOJIOKUTEIBHBIC 3HAYCHUSA A , IIPU KAXKIOM U3 KOTOPBIX CUCTEMA

(|x|-5)"+(»-4)*=9,
(x+2)2+y2=a2

HUMCCT CAMHCTBCHHOC PCIICHUC.

Pemenne. Eciu x>0, TO ypaBHeHue (|x|—5)2+(y—4)2 =9 3amaér
OKPYXHOCTh @ ¢ LeHTpoM B Touke C)(5; 4) pammycom 3, a ecmi x <0, TO OHO
3a7a6T OKPYXHOCTh ©, C LeHTpoM B Touke C,(—5; 4) Takum e pajmycom
(CM. pHCYHOK).

IIp¥ TONOKMTENBHBIX 3HAYEHUSX ¢ YpPaBHEHHE (x-!—2)2+y2 =a® 3amaér
OKPYXHOCTh ® ¢ ueHTpoM B Touke C(-2; 0) pammycom a. Iloosromy 3anada

COCTOHT B TOM, YTOOBI HAUTH BCE 3HAYEHUS @ , TIPU KAXKJIOM U3 KOTOPBIX OKPY’KHOCTh
@ MMEET eIMHCTBEHHYIO O0IIYI0 TOUKY C 00BEIMHEHNEM OKPYKHOCTEH ®; H 0, .

N3 touku C mposenéMm nmyd CC, u 0003HauuM uepe3s 4 U B, TOUku ero
MEPECEUEHNsT C OKPYXKHOCTBIO ®;, rae A nexur mexaxy C u C). Tak kak

CCy=+/(5+2)" +4% =65, 10 C4, =~/65 -3, CB, =~/65 +3.

IIpn a < CA; i a > CB; OKpy’KHOCTH ® M ®; He IIePeCeKaroTCs.
Ipu CA4, <a < CB; OKpyKHOCTH ® M (¥, HIMEIOT IB€ OOIINE TOUKH.
Ipu a = CA4; nmi a = CB; OKPYXHOCTH (® H 0, KacaloTcs.
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N3 toukn C mposeném syd CC, u oOo3HaumM uepe3 A, W B, TOUKH €ro
NEPECEUEHNST C OKPYXKHOCTBIO ®,, rae A, nexur mexay C m C,. Tak kak

CC,=y(-5+2)" +4% =5,10 C4y =5-3=2, CB, =5+3=8.

IIpn a < CA, nmn a > CB, OKpYXHOCTH ® U ®, HE IIEPECEKAIOTCS.
Ipu CA, < a < CB, OKpYXHOCTH ® H ®, UMEIOT ABE OOLIHNE TOUKH.
IIpu a = CA, nnu a = CB, OKPYXHOCTH ® U (0, KaCaroTC.

Hcxonnas cucreMa nMeeT eIMHCTBEHHOE PENICHUE TOTa U TOJILKO TOT/Ia, KOTIa
OKPY>KHOCTb (® KacaeTcs POBHO OJHOM M3 JBYX OKpPY)XHOCTEH ®, M ®, H HE

nepecekaerca ¢ apyroid. Taxk kak CA, <C4; <CB, <CB,, TO YCIOBHIO 3a1aud

YAOBIIETBOPSIOT TOJIBKO YHCIA a =2 U a = \/E +3.
OTtBeT: 2; \/g+3.

Coaep:kaHue KpuTepust Baibl
OO0CHOBaHHO TIOTY4Y€H BEPHBII OTBET 4
C moMoIIBbI0 BEPHOTO PACCYKAEHMS IMOTyYeHbl 00a BEPHBIX 3HAYEHMs 3

napamerpa, HO
— WK B OTBET BKJIIOYEHBI TAK)KE U OJJHO-/1BA HEBEPHBIX 3HAUCHUS;
— WM pelieHHe HeJJOCTaTOYHO 000CHOBAHO

C TOMOMIBI0 BEPHOTO pacCyKACHHUsS MOIYYeHO XOTs ObI OJHO BEpHOE 2
3HAYCHHE MTapaMeTpa
3amava cBefeHa K UCCIEI0BAHUIO: 1

— WJIM B3aUMHOTI'0 PacIOOXKEHUs TPEX OKPY>KHOCTEH;
— WJIM JBYX KBaJPaTHBIX YPaBHEHUH C IapaMeTPOM

Pemenue He COOTBCTCTBYCT HHU OAHOMY M3 KPUTCPUCB, NMCPCUUCICHHBIX 0
BBIIIC

Maxcumanvrviil 6aun 4

Ha nocke namcano 6onee 40, Ho MeHee 48 1ienbIx gnceln. CpenHee apupMeTHIecKoe
9THX YHCENI PaBHO —3, cpefHee apH(pMETHYECKOE BCEX IMOJOKHTENBHBIX M3 HHUX
paBHoO 4, a cpeaHee apu(PMETHIESCKOE BCEX OTPULIATENILHBIX U3 HUX PABHO —&.

a) CKOJIBKO YHCes HAlMCaHo Ha T0CcKe?

0) Kaxnx dncen HamicaHo OOJTBINE: MONOKUTEBHBIX MITH OTPUATEIBHEIX ?

B) Kakoe HanGosbiiee KOJTUIECTBO MOJIOKUTENILHBIX YUCEN MOXKET OBITh Cpeay HUX?

Pemenne. ITycTs cpean HAMMCAHHBIX YHCEN Kk TOJIOXKHUTEIBHBIX, | OTPHUIATENBHBIX
n m Hyneil. Cymma Habopa 4Ymcen paBHAa KOJHMYECTBY 4YHMCET B 3TOM Habope,
YMHO)KEHHOMY Ha €ero cpenHee apudMeTH4ecKoe, MOATOMY
4k —81+0-m==3(k+I1+m).

a) 3aMeTUM, YTO B JIEBOH YacCTH NPUBEAEHHOTO BBIIIE PABEHCTBA KaXI0€
cnaraemMoe AenuTca Ha 4, ModTOMYy k+[/+4+m — KONHYECTBO WLENBIX YHCEN —
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nemurcst Ha 4. Ilo ycmosmio 40<k+[+m <48, nostomy k+I1+m=44. Takum
o0pasom, Harmcano 44 ducna.
6) Mpuseném pasenctso 4k —8/=—3(k+[+m) x Buny 5/="7k +3m. Tax kak

m >0, norygaem, uto 5/ > 7k, otkyna [ > k. CnenoBaTesnsHO, OTPHUIATEIBHBIX YHCE
OoJTBIIIE, YeM TIOJIOKHUTEITBHBIX.

B) [ToacraBum k+l+m=44 B MPaByo 4acTh paBeHCTBa
4k -81=-3(k+I1+m): 4k-8/=-132, otkyma k=21-33. Tak kak k+[<44,
nonmywaem: 3/—-33<44; 3/<77; 1<25; k=2/-33<17, TO ecTh MOJOKUTEIHHBIX
quces He 6osee 17.

[IpuBeném mpumMep, KOraa MOJIOKUTENBHBIX Yicen poBHO 17. Ilycth Ha mocke
17 pa3 Hanucano uucino 4, 25 pa3 HanucaHo yucino —8 u 2 pasa Hanucad 0. Torga
4-17-8-25 . N
— - —3; yKka3aHHBII HAOOp YIOBIETBOPSIET BCEM YCJIOBUSAM 3a/1a4H.

OtBeT: a) 44; 0) oTpUIATENBHBIX; B) 17.

Conep:xanue KpuTepust Bauisl
BepHo monyueHbl Bce TmepedMciIeHHbIE (CcM. Kputepud Ha 1 Oamn) 4
pe3yIbTATHI
BepHOo moiy4YeHBl TpH W3 TIEPEYMUCICHHBIX (CM. KpuTepud Ha 1 Oasr) 3
pe3yIbTAaTOB
BepHo moiy4yeHbl 1Ba M3 TMEPEUUCICHHBIX (CM. KpuTepuil Ha 1 Oamn) 2
pe3yIbTAaTOB
BepHo nonyden oauH U3 CIEAYIOMUX PE3yIbTAaTOB: 1

— 000CHOBaHHOE PEIIeHUE MMyHKTA d;

— 000CHOBaHHOE pelIeHHe IyHKTa 0;

— HCKOMasl OLIEHKA B ITyHKTE 6;

— B IYHKTe 6 NpuBeIEH MpHuMep, OOECIEeUMBAIOIIUA TOYHOCTD
MIPEIBIIYIIEH OIICHKHI

Penienne He cCOOTBETCTBYET HU OJIHOMY M3 KPUTEPUEB, IPUBEAEHHBIX BbIIIE 0

Maxcumanvroiii 6ain 4
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B coorBerctBuM ¢ IlopsakoM mpoBelNeHHsS TOCYIAPCTBEHHOW HTOTOBOM
arTecTauid 10 00pa30BaTENbHBIM IMPOTrPaMMaM CpeJHEero o0Iero oOpa3oBaHUs
(mpuxa3 MunoOprayku Poccun ot 26.12.2013 Ne 1400 3apeructpupoBad MUHIOCTOM
Poccum 03.02.2014 Ne 31205)

«61. o pe3ynbTaraM MepBOi U BTOPO MPOBEPOK IKCIEPTHI HE3ABUCHMO APYT
OT Jpyra BBICTAaBISIOT Oalibl 3a KaXIbli OTBET Ha 3aJaHMs SK3aMEHALMOHHOH
pabotsl EI'D ¢ pa3BépHYTHIM OTBETOM...

62. B ciryuae cymecTBEHHOTO PAacXOKICHUS B OayliaxX, BBICTABICHHBIX JIBYMs
9KCIEepPTaMy, Ha3HA4YaeTcs TPeThs NpoBepka. CyleCTBEHHOE pacXoKIeHue B Oanaax
OTIpeNIeNIeHO B KPUTEPHSAX OLIEHUBAHUS 110 COOTBETCTBYIOIIEMY YIEOHOMY IIPEIMETY.

DKCIepTy,  OCYIIECTBISIIOIIEMY  TPEThIO  TPOBEPKY,  MPEAOCTABISETCS
nHpopMalss o OayuiaX, BBICTABICHHBIX JKCIEPTAMH, paHEe MPOBEPSABIINMHU
9K3aMEHALMOHHYIO paboTy».

1. Padora yuvactHuka EI'D HampaBisercs Ha TpPEThIO TPOBEPKY, €CIIH
pacxoxeHne B 0aiax, BEICTABICHHBIX ABYMSI DKCIIEPTaMH 32 BBHITOIHEHUE JTFOO0TO
u3 3aganuii 13—19, coctarnser 2 u 6onee Oamia.

B sToM ciydae TpeTuii SKcnepT MpoBepsieT TOIBKO TO 3aJlaHKe, KOTOpoe ObLIO
OIIEHEHO IBYMSI SKCIIEPTAMHU CO CTOJb CYIIECTBEHHBIM PACXOKICHUEM.

2. Pabora yyactHuka EI'D HampaBiseTcss Ha TPEThIO MPOBEPKY NPU HATMYUH
pacxoXkJIeHH X0Ts ObI B IBYX U3 3afanuid 13—19.

B sTOM citydae TpeTuii 9KCepT nepenpoBepseT Bee 3a1aHus PadoOTHI.
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