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Enunblii rocynapcrBennsiii 3x3amen no MATEMATUKE

IosicHennst K 1eMOHCTPALIMOHHOMY BapUAHTY
KOHTPOJILHBIX H3MEPHUTEJIbHBIX MATEPHAJIOB /ISl €[IMHOT0 TOCY/1APCTBEHHOTO
sk3amena 2016 rona no MATEMATHUKE

Ilpm o3HAKOMJIEHHH C JEMOHCTPAalMOHHBIM BAapHAaHTOM KOHTPOJIBHBIX
n3MepuTenbHbIX Marepuaniop EI'D 2016 r. cinepyeT umerh B BHIY, YTO 3aJaHUs,
BKJIIOUEHHBIE B HETO, HE OTPAXKAIOT BCEX BONPOCOB COIEPKAHUS, KOTOpbIe OyIoyT
npoBepsAThes ¢ noMouibto BapuanToB KM B 2016 r. IlonHbli nepedeHb BOIPOCOB,
KOTOpbIE MOTYT KOHTPOJMPOBAThCS HAa €IMHOM I'OCYAapCTBEHHOM 3k3ameHe 2016 r.,
npuBeA€H B KoAu(UKATOpE HIEMEHTOB COJACpKaHUS M TPeOOBaHMM K YPOBHIO
MOJATOTOBKM  BBITYCKHUKOB OOpA30BaTENbHBIX OpraHu3aliid Ui TPOBEIECHUS
€IIMHOT0 TOCYZapCTBEHHOT0 2k3ameHa 2016 1. mo MaTemMaTuke.

HasHaueHne eMOHCTPAIIOHHOTO BapHaHTa 3aKII0YaeTCs B TOM, YTOOBI 1aTh
BO3MOXKHOCTh JIFOOOMY ydacTHHKY EI'D W MmIMpOKOH OOIIECTBEHHOCTH COCTABHUTh
OpeACTaBIeHHe O  CTpykType Oymymmx KHMM, kommdecTBe — 3amaHUH,
00 ux Qopme u ypoBHE CIOKHOCTH. [IprBeAEHHBIE KPUTEPUH OIEHKH BBHITOJTHCHUS
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
A5 nnposefeHus B 2016 rogy eIMHOro rocyiapcTBeHHOr0 3K3aMeHa
no MATEMATHKE

IpoduiabHblii ypoBeHb
HMHcTpyKIms 10 BLINOJHEHHIO PadoThI

OK3aMeHallMOHHAs paboTa COCTOMUT M3 JIByX 4YacTell, BKIIOYAIOIIUX B ce0s
19 3apmanmii. Yacte 1 comepxkur 8 3amaHuii 0a30BOr0 YpPOBHS CIIOKHOCTH
¢ KpaTkuM oTBeToM. YacTh 2 conepKuT 4 3a7aHus MOBBIIIEHHOTO YPOBHS CIIOKHOCTH
C KpaTKUM OTBETOM M 7 3a/laHWil MOBBINICHHOTO U BBICOKOTO YPOBHEW CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

Ha BrInonHeHHe 3K3aMEHAIIMOHHON pabOTHI 10 MaTeMaTHKE OTBOJIUTCS 3 daca
55 muHYT (235 MUHYT).

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

B BHJIC LIEJIOTO YHMCIIA WIM KOHEYHOH JecITUYHOW npodu. Yucna 3anumuTe B MO
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 OOJIbIIEe 3aJaHMi W HaOpaTh HaWOOJbILEE
KOJIMYECTBO OAIIIOB.

Kenaem ycnexa!
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Omeemom K 3aoanuam 1-12 aensemcs yenoe wucio unu KOHEYHAA 0eCAMUYHAS
0podb. 3anumwume 4UCO 6 nOJIe OMEema 6 MeKcme padonvl, 3amem nepeHecume
e20 6 B/IAHK OTBETOB MNe 1 cnpasa om HoMmepa 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 otmpasmics u3 Cankr-IlerepOypra B 23 gaca 50 MHHYT (BpeMs MOCKOBCKOE)
u npuObLT B MockBy B 7 4acoB 50 MUHYT cieayromux cyTok. CKOJBKO 4acoB MOE3]T
HaXOAWJICS B IyTH?

OTBeET:

Ha pucyHke Toukamu MmokazaHa CpeHss TeMrepaTrypa Bo3ayxa B Coun 3a KaxIbIid
mecsay 1920 r. IMo ropu3oHTanu yka3aHbl HOMEpa MECSIEB; 10 BEPTUKAIH —
Temmeparypa B rpamycax Llembcust. st HAMISITHOCTH TOYKH COCIHHCHBI JINHUACH.

24
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16 » N\
12 \
] N\
4

0
123456 7 8 9101112
CKOIBKO MeCSIIeB CpeAHss TeMuepaTypa 6suta 6onbe 18 rpaxycos Llenbcusa?

OrtBeT:

Ha kneryaroii Oymare ¢ pasmepoMm KieTkd 1 cMm x 1 cm

n300paxk€H TpeyroiabHuK. Haiinure ero rmiomans. OTBeT f’“‘“\_‘__
naiite B cM. A | T~
OtBer: . Tor
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|I| B cbopHuke OmieroB mo Omosormm Bcero 25 OmmeroB. Toipko B IBYX Omierax
BCTpeuaeTcst Bonpoc o rpudax. Ha sk3ameHe MIKOIBHHUKY NOCTaETcs OJUH CIydailHO
BEIOpaHHBIN Omner w3 3Toro cOopHuka. Haiimure BEpOSTHOCTH TOTO, YTO B ITOM
Omere OyneT Bonpoc o rpudax.

OrtBerT:

Haiiiute 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 auddepeHuupyeMoil 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 sina, eciim coso=0,6 1 1 <o < 2m.

OrtBerT:

Jlokatop 6aTuckada, paBHOMEPHO TIOTPYKAIOMIETOCS BEPTHKATGHO BHI3, HCITyCKAET
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 S
rae ¢=1500 mM/c — ckopoCTh 3ByKa B BOZE; f,— 4YacCTOTa MCIyCKAeMOrO CHIrHania
(8 MI'm); f — wyacrora orpaxéHHoro curHama (B MIm). Haiinute wactoty
orpaxénHoro curHana (8 MI'n), ecnu Gatuckag morpyxaercs co CKOpocThio 2 M/C.

OTBeT:

BecHoil karep uaétr npoTHB TEYEHUSI PEKH B 1% pa3a MeIUIeHHee, YeM IO TEUEHHUIO.
Jletom Teuenue craHoBuTCS Ha | KM/4 MemneHHee. [lodToMy JeTOM Katep HAET
MIPOTUB TEYCHHUS B 1% paza MeJUIeHHee, 4eM No TedeHuio. Haiimute ckopocTb
TEYCHHS BECHOM (B KM/4).

OrtBeT:

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

OTBeT:

\ He 3a0y0bme nepenecmu 6ce omeemol 6 O1aHK omeemog No 1.
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Mna 3anucu pewenuit u omeemos na 3adanua 13-19 ucnonwvzyiime B/JIAHK
OTBETOB Ne 2. 3anuwiume cHauana nomep 6vinoanaemozo 3aoanua (13, 14
um.o.), a 3amem noanoe 000CHOGaHHOe peuienue u omeem. Omeemol
3anuceléaiime 4émxko u pazdéopuueo.

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

0) Haiinute Bce
g
27 ’

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

a) Jlokaxxute, uto npsimbie BM u MN niepneHIuKyJIsSpHbI.

0) Haitmure yron mexny miockoctssmu BMN u ABB.

KOpHM OTOr0O YypaBHEHUS, MNPUHAMICIKAIIUEC JTPOMEKYTKY

logy(2—x)—log,s(2-x)

Pemute HepaBeHCTBO
log,s x —log,s x

<log,s9.

JIBe OKpYXXHOCTH KacaroTCsl BHEITHHM oOpa3oM B Touke K. [Ipsamas AB xacaercs
MIepBOIT OKPYKHOCTH B TOUKe A, a BTopoit — B Touke B. Ilpsmas BK mepecekaer
MEPBYI0 OKPYXHOCTh B Touke D, mpsimas AK mepecekaeT BTOPYIO OKPY>KHOCTh
B Touke C.

a) Jlokaxkure, uto npsimbie AD 1 BC napasienbHbI.
0) Haiimure mnomans TtpeyroneHuka AKB,
OKpYKHOCTeH paBHbI 4 U 1.

€CIIM HW3BECTHO, YTO pAJUYCHI

31 nexabps 2013 1. Cepreit B3 B O6anke 9 930 000 py6uneit B xpeaut mox 10%
rofoBbiX. Cxema BBITUIATHl KpeauTa creayromas: 31 nexadps KakKIoro CIeAayIoIero
roga 6aHK HAYHCISIET MPOLIEHTHI HA OCTABIIYIOCS CYMMY JIOJITa (TO €CTh YBEIHIHBACT
nonr Ha 10%), 3atem Cepreli nepeBouT B 0aHK ONMPEAEIEHHYIO CYMMY €XKET0JTHOTO
mwiatexa. KakoBa goimkHa OBITH CyMMa €KEroJHOro IuiaTexka, uToObl Cepreid
BBIMJIATHII IOJIT TPEMsI PABHBIMHU €KETOTHBIMH TUIATeKaMu ?
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Haiiure Bee MOJI0KUTENBHBIC 3HAYCHHS @ , TIPH KAXKIOM U3 KOTOPBIX CHCTEMa
2 2
(Ix[=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 HanbospIee KOJINIECTBO TTOJIOKUTEITBHBIX YHCET MOXKET OBITh Cpeid HUX?
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CucreMa oneHUBAHHUS

OTtBeTnl K 3a1anusaMm 1-12
Kaxnoe wu3 3amanmii 1-12 cumTaercss BBIMOJHEHHBIMH BEPHO, €CIIU
9K3aMEHYyeMbIl Jjajl BEpHBIA OTBET B BUJE 1IEJIOT0 YHCIA WIM KOHEYHON NECITUYHON
npodu. Kaxxmoe BepHO BBITIOJIHEHHOE 33/JaHUe OlICHUBaeTcs 1 GayioMm.

Ne OTtBeT
3a1aHMs
1 8
2 4
3 6
4 0,08
5 9
6 64
7 4
8 4
9 -0,8
10 751
11 5
12 -5

Pemenusi M KpuTepun oneHnBaHus 3aaanuii 13-19

KonnuecTBo 0amoB, BHICTABICHHBIX 3a BHITONHEHHE 3amaHuii 13—19, 3aBucUT
OT TOJTHOTHI PEIICHHUS U MIPAaBIIBHOCTH OTBETA.

OOmue TpeOOBaHMS K BBIOJHEHHIO 3aJaHU C Pa3BEPHYTHIM OTBETOM:
pellIeHHe OJDKHO OBITh MaTeMaTHYeCKH I'PAMOTHBIM, IIOJIHBIM, BCE BO3MOXKHbIE
Cllydau JOJDKHBI OBITH PacCMOTpeHbl. MeTonbl pelieHus, (pOpMbI €ro 3amucH U
(OpPMBI 3aIIMCH OTBETa MOTYT OBITH Pa3HBIMH. 3a PEIICHHE, B KOTOPOM 00OCHOBAHHO
MOYyYeH NPABHIBHBIN OTBET, BBICTABIACTCS MAaKCHMAaIbHOE KOJIWYECTBO OajlIoB.
ITpaBUIIbHBII OTBET IIPH OTCYTCTBHUH TEKCTA PElICHUs olleHnBaeTcs B O 6aios.

OKCTepTH! MPOBEPAIOT TONBKO MATEMaTHIECKOe COAEPKAaHHUE MPEACTABICHHOTO
pelIeHus, a 0COOCHHOCTH 3alUCH HE YIUTHIBAIOT.

[Ipy BBINOJIHEHWM 3aJlaHUs MOTYT MCIIONB30BaThCsi 0€3 JI0KAa3aTelbCTBA M
CCBUIOK JIOObIE MaTreMaThdeckue (akThl, coAepiKaliuecss B yIeOHHKAaX W y4eOHBIX
nocobusax, Bxomamux B DemepanbHbI IepedeHb yUeOHHKOB, PEKOMEHIYEMBIX K
HCIIONB30BAHUIO TIPU PEATN3AIMH HWMEIOMNX TOCYJapCTBEHHYIO aKKpEIUTaIHIo
00pa30BaTeJILHBIX IPOTPaMM CPEHETO O0IIEro 00pa3oBaHusL.
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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,

otkyma sinx =0 win sinx =

N | —

U3 ypaBuenus sinx =0 HaxoquM: x =7n, Tae n€Z.
U3 ypaBHeHus sinx :% HaxomuMm: x =(— l)k % +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;.

Pemenue. a) Ilycte Touka H — cepemuna AC. G
Torga

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

a Torga mo Teopeme, oOpatHoi Teopeme Iludaropa, C
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 B

NP = T IosTomy sin ZNMP = =

MN 2372 8

Cnenosarenbuo, ZNMP = arcsin\/g .

Ortger: 0) arcsin\/g .

Copnep:kanne KpuTepusi Bamubl
OO60CHOBAHHO MOJIY4Y€HbI BEpPHBIC OTBETHI B NYHKTAX d U 6 2
BBINOIHEH TOJIBKO OIWH U3 MYHKTOB d U 6 1
Penrenrie He COOTBETCTBYET HM ONHOMY M3 KPUTEPHEB, MPUBEAEHHBIX 0
BBIIIE
Maxcumanvroiil 6an 2
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logy(2-x)—log,s(2-x)
log,s x —log,s x

Pemmre HepaBeHCTBO <log,s9.

Pemenue. JleBas yacts HepaBeHCTBa onpezeneHa mpu 2—x>0; x> 0; x = 1.

Ipu 0<x<1 nomyuaem log,s x <log,s x, logy(2—x)>log,s(2—x), mosromy
JieBasi 4aCTh HEPABCHCTBA OTPHUIIATEIIBHA M HE MPEBOCXOAUT 10g,59.

Ipu 1< x <2 nomyuaem log,s x >log,s x, logy(2—x)<log,s(2-x), mosromy
JIeBasl YaCTh HEPABEHCTBA OTPULIATEIBHA M HE IIPEBOCXOAUT 10g,59.

Takum 0GpasoM, pemenne uexoaHoro Hepasercetsa (0;1) u (1;2).

Otser: (0;1);(1;2).

Coaepxxanne Kputepus Bajuibl

OOO0CHOBaHHO TIOJTY4Y€H BEPHBII OTBET 2
JonymieHa eiMHIYHAs BBIYMCIUTEIbHAS OIINOKA, BO3MOXKHO, MTPUBEALIAS 1
K HEBEPHOMY OTBETY, HO IIPH 3TOM MMEETCsl BEpHasl IOCIICIOBATEIEHOCTD
BCEX IIIaroB PEeIICHHs
Pemenne He COOTBETCTBYEeT HHM ONHOMY W3 KPHTEpPHEB, NPHUBEIEHHBIX 0
BBIIIE

Maxcumanvuviii 6ann 2

JIBe OKpYXHOCTH KacaroTCsl BHEITHHM oOpa3oM B Touke K. [Ipsmas AB xacaercs
MepBOil OKPYKHOCTH B TOUKe A, a BTopoit — B Touke B. IIpsmas BK mepecekaer
MEPBYIO OKPYXXHOCTh B Touke D, mpsimass AK mepecekaeT BTOPYIO OKPYKHOCTH B
touke C.

a) Jlokaxkure, uto npsiMbie AD 1 BC napasienbHbl.

0) Haiigure tutomane TpeyroipHuka AKB, ecni W3BECTHO, 4YTO PaJHyChl
OKpYKHOCTeH paBHbI 4 U 1.

Pemenne. a) O603HaUMM  LEHTPEHI
okpyxkHocTei O, u O, COOTBETCTBEHHO.

ITycth oOmias kacarenbHas, NpoBeAEHHAS K
OKpPY>KHOCTSM B Touke K, mepecekaet AB B

Touke M. Ilo CBOICTBY KacaTelbHBIX,

MPOBEIEHHBIX U3 OJHOU TOukH, AM = KM wu
KM =BM. Tpeyronbnuk AKB, y KOTOpPOro

MeIUaHa paBHA MOJOBHHE CTOPOHBL, K
KOTOpOW OHa MPOBE/EHA, PSMOYTOJIbHBIN.
Bromcannsiit yron AKD mpsAMoOi, mo3TOMy OH omnmpaercs Ha muamerp AD.
3nauut, AD | AB. AmnanoruuyHo, mnoiy4daem, 4ro BC 1 AB. CnenoBarenbHo,
npsimbie AD u BC napauienbHbl.
6) [Tyctp, I ompenenéHHOCTH, IIepBas OKPYXKHOCTh HMeeT pamuyc 4,
a BTOpast — paauyc 1.
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—D:4. Iycte Sgzp- =S, Torma

Tpeyronsaukun BKC u AKD m1ono0HH, g C

k=168,

Y  tpeyrompHukoB AKD wu AKB o0mas BbICOTa, CJIEIOBaTEIBHO,
Sup DK _ AD TO €CThb S ., =4S. AHanorudno, S, =4S. Tliowaas Tpanenun
S,, KB BC > AKB . > Dckp . p

ABCD pagHa 25S'.
Boruncnum mnomiane tpanenuun ABCD. Tlpoeném x AD mnepneHIuKyisp
O,H, paBHblil BEICOTE TpaneLyy, U HaliiéM ero u3 NpsMOYTOJILHOTO TPEYrodbHUKA

0,HO;:
0,H =40,0} -0,H* =4.

_ AD+BC
ABCD — 2

S

Torma

S -AB=20.
CnepopatensHo, 255 =20, otkyna S=0,8 u § ., =45=3,2.
OtBert: 3,2.

Coaepxxanue Kputepus baaast

Nmeercst BepHOE OKA3aTENbCTBO YTBEP)KICHUS MyHKTA d, © 000CHOBAHHO 3
MOJTyYeH BEpHBIIl OTBET B MYHKTE 6

[TonmyueHn 060CHOBaHHBIM OTBET B MyHKTE 0, 2
W

AMeeTCsl BEepHOE JIOKA3aTeNbCTBO YTBEPXKAEHWS IyHKTA «, W TIpH
00OCHOBAaHHOM pCIICHHH ITyHKTa 6 TIIOJy4eH HCBEPHBIH OTBET H3-3a
apudmMeTnyecKor OMOKH

Vimeetcsi BepHOE JOKA3aTEILCTBO YTBEPIKACHHUS ITyHKTA d, 1
50141

npyd 0OOCHOBAHHOM PELICHHU ITYHKTa 6 IMOIYYCH HEBEPHBIA OTBET H3-3a
apu(METHIECCKON ONIHOKH,

50151

00OCHOBaHHO MOJYYCH BEPHBI OTBET B IIYHKTE 6 C HCIOJIB30BaHHEM
YTBEPKICHUS IMyHKTA ¢, TP 3TOM IMYHKT d HE BBITIOIHEH

(=)

Penienue He cCOOTBETCTBYET HU OJIHOMY M3 KPUTEPUEB, IPUBEAEHHBIX BbIIIE

Maxcumanvroiii 6ain 3
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31 nexabpsa 2013 r. Cepreit B3sn B 6anke 9 930 000 py6uneit B xpeaut nox 10%

rojoBbiXx. CxeMa BBITIATHI KpeAnTa cleayromas: 31 nekadbps KaxI0ro CIeIyHIIero
roja 0aHK HAYMCIIAET MPOIEHTHI HAa OCTABIIYIOCS CYMMY J10JTa (TO €CTh yBEJIUYHUBACT
nonr Ha 10%), 3arem Cepreii nepeBoaUT B 0aHK ONPEAETIEHHYI0 CyMMY €KEroJHOT0
miatexka. KakoBa momkHa OBITH CyMMa €XKErojHoOro Iuiateska, 4yToObr Cepreit
BBITIJIATHII JIOJIT TPEMSI PABHBIMHU €KETOTHBIMH TUIATESKAMU ?

Pemenune. Ilyctb cymma kpenura paBHa a, €XKErOJIHBIM IIJIaTeX paBeH
X pybneit, a rTomoBele cocTaBmsiOoT k%. Torma 31 gexabpst kaxkmoro ropja
OCTaBIIAsICSI CyMMa Jojira yMHoXaercss Ha kodp¢uument m=1+0,01k. Tlocne
LIEpBOM BBIIIATHI CyMMa JONra COCTaBUT: @, =am—X. llociie BTOpO#l BBIILIATHI
CyMMa J[0JITa COCTaBUT:
ay =aym—x=(am—x)m-x=am* —mx—x=am” —(1+m)x.
ITocne TpeThel BBIILIATHI CyMMa OCTABIIET0CS JIOJIra COCTABHT:

3
3 N, 3 m —1
ay=am” —(l+m+m” |x=am” - - X.
m—1
Ilo ycnosuto Tpems Boimnatamu Cepreil JOJIKEH IOracUTh KPEAUT MOIHOCTBIO,
3
s mP -1 am’ (m—1)
03TOMY am™ — -x=0,0TKyza x=———.
m—1 m’ -1

TIpu @ =9 930 000 u k=10, noay4aem: m=11 u
x—9 930 000-1,331-0,1

=3993 000 (pyOGueii).

0,331
OtBet: 3 993 000 pyGuei.
Coaepxxanne Kputepus banabl
OO0CHOBaHHO IOTY4eH NPaBUIBHBIN OTBET 3
[omy4yeHno BepHOE BBIpaK€HHE JUIS €KETOJHOTO IUIaTeka, HO JOMyIIeHa 2
BBIYHCIIUTENIFHAS OIINOKA, IPUBEAIIAsl K HEBEPHOMY OTBETY
C moMoIIbI0 BEpHBIX PACCYXKICHUH MONYyYEHO YpaBHEHHE, M3 KOTOPOTo 1

MOXKET OBITh HaIEHO 3HAYCHHE eKETOMHOTO IIIaTexka, HO KO3 (OUIHUCHTE
YpaBHEHHS HEBEpPHBIE M3-32 OIIHOKH B BRIYMCICHHIIX

Pemienne He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IPUBEIEHHBIX 0
BBILIIE

Maxcumanvuwiii 6ann 3
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HaﬁzmTe BCC TIOJIOKUTECIBHBIC 3HAYCHUS  , 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 ecmin x <0, TO OHO
3a1aéT OKPYXKHOCTh ©, C LeHTpoM B Touke C,(—5; 4) Takum e paimycom
(CM. pHCYHOK).

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

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

N3 touku C mposeném nmyd CC, u 0o003HauuM uepe3s A4 U B, TOUku ero
MEPECEUEHNsT C OKPYXKHOCTBIO ®;, rae A nexur mexaxy C um 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 IIepPeCceKaroTCs.
Ipu CA4, <a < CB; OKpyKHOCTH ® M (¥, HIMEIOT JBE OOIINE TOUKH.
Ipu a = CA4; nmu a = CB; OKPYXHOCTH (® H (0, KaCaloTcs.
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N3 toukm C mnposeném nayu CC, u o0o3HauuM depe3 4, U B, TOYKH €ro
NIEPECEUEHNST C OKPYXKHOCTBIO ®,, rae A, nexur mexay C m C,. Tak kak

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

IIpn a < CA, nnmn a > CB, OKpYXHOCTH ® U ®, HE IIEPECEKAIOTCS.
Ipu CA, < a < CB, OKpYXKHOCTH ® H (), UIMEIOT JBE OOLINE TOUKH.
IIpu a = CA, nnn a = CB, OKPYXHOCTH ® U (0, KaCaroTC.

Hcxonnas cuctemMa nMeeT €IUHCTBEHHOE PEIIEHUE TOTIa ¥ TOJIBKO TOT/a, KOTa
OKDY’KHOCTb () KacaeTCsi POBHO OJHOM U3 IBYX OKPY)KHOCTEH ®;, M ®, U HE

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

YAOBJIETBOPSIFOT TOJILKO UMCIa a =2 U a =~/65 +3.
OTtBeT: 2; \/g+3.

Coaep:kaHue KpuTepust Baibl
OO0CHOBaHHO TIOTY4Y€H BEPHBIH OTBET 4
C moMoIbI0 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 TOMOIIBI0 BEPHOTO paCCyXKACHHUS MOIYYeHO XOTs Obl OJHO BEpHOE 2
3HAYCHHE MTapaMeTpa
3amaya cBefeHa K UCCIEI0BAHUIO: 1

— WJIM B3aUMHOTI'O PacIoIOKEHUs TPEX OKPY>KHOCTEH;
— WJIM JBYX KBaJPaTHBIX YPaBHEHUH C IIapaMeTPOM

Pemenne He COOTBETCTBYCT HHU OAHOMY H3 KPUTCPUCB, NMCPCUUCICHHBIX 0
BBILIC

Maxcumanvrviil 6aun 4

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

a) CKOJIbKO YHCes HAIMCaHo Ha T0cKe?

6) Kaxnx dncen HamicaHo OOJTBINE: MONOKUTEIBHBIX WIIH OTPHUATEILHEIX ?

B) Kakoe HanGosbiee KOJTMYECTBO MOJIOKUTEIILHBIX YUCEN MOXKET OBbITh Cper HUX?

Pemenne. [TycTh Cpei HATMCAHHBIX YKCEN Kk TONOKUTEIBHBIX, | OTPHUIATENBHBIX
u m Hyneii. CyMma Habopa dYICeT paBHA KOIMUECTBY UHCEN B 3TOM Habope,
YMHOKEHHOMY Ha ero cpenHee apu(MeTHIecKoe, I03TOMY
4k —81+0-m==3(k+I1+m).

a) 3aMeTHM, 4TO B JIEBOH YACTH NPHBEJEHHOTO BBINIC PABEHCTBA KAXKIOE
cnaraeMoe AemuTCA Ha 4, MOSTOMY k+[+m — KONMYECTBO LENBIX UHMCEN —
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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 kax
m >0, norygaem, uto 5/ > 7k, otkyna [ > k. CnenoBaTessHO, OTPHUIIATEIBHBIX YHCET
OoJTBIIIE, YeM TTOJIOKHUTEITBHBIX.

B) [loacraBum 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 ecTb MOJOKUTEIHHBIX
quces He 6osee 17.

[IpuBeném mpumMep, KOraa MOJIOKUTENBHBIX Yicen poBHO 17. Ilycth Ha nocke
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 monmyueHbl Bce mepedMcieHHbIE (CcM. Kputepud Ha 1 Oamm) 4
Pe3yIABTATHI
BepHOo moiy4YeHBl TpH W3 TIEPEYMCICHHBIX (CM. KpuTepud Ha 1 Oamr) 3
pe3yIbTAaTOB
BepHo mody4yeHbl 1Ba M3 TMEPEUUCIICHHBIX (CM. KpuTepuil Ha 1 Oamn) 2
pe3yIbTAaTOB
BepHo nonyden oiMH U3 CIEAYIOMINUX PE3yIbTAaTOB: 1

— 000CHOBaHHOE PEIICHUE MMyHKTA d;

— 000CHOBaHHOE pelIeHHe IyHKTa 0;

— UCKOMasl OLIEHKA B ITyHKTE 6;

— B MyHKTE 6 TpPHBEAEH IpHUMEp, OOECHEeUUBAIONINA TOYHOCTD
MIPEIBIIYIIEH OIICHKHI

(=]

Penienne He cCOOTBETCTBYET HU OJIHOMY M3 KPUTEPUEB, IPUBEAEHHBIX BbIIIE

Maxcumanvroiii 6ain 4
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B coorBerctBum c¢ [lopsaxoM TpoBeneHHS TOCYNapCTBEHHONH HTOTOBOM
aTTecTalMy 1Mo 00pa3oBaTelIbHBIM MNpPOrpaMMaM CpeAHEro oouero oOpa3zoBaHUs
(mpuxa3 Muno6pnayku Poccun ot 26.12.2013 Ne 1400 3apeructpupoBad MUHIOCTOM
Poccum 03.02.2014 Ne 31205)

«61. Tlo pesynmpTaTaM mepBoi U BTOPOIT MPOBEPOK IKCHEPTHI HE3aBUCHMO APYT
OT Jpyra BBICTaBISIOT Oamibl 3a KaXIbli OTBET Ha 3aJaHHsA SK3aMEHALMOHHOH
pabotsl EI'D ¢ pa3BépHYTHIM OTBETOM...

62. B ciryuae CyIIecTBEHHOTO PAacXOXJICHUS B Oalax, BHICTABICHHBIX JBYMS
9KCIEepPTaMy, Ha3HA4YaeTcs TPeThbs NpoBepka. CyllleCTBEHHOE pacXokKIeHue B Oaniax
OTIpeNIeNIeHO B KPUTEPHSAX OLIEHUBAHUS 110 COOTBETCTBYIOIIEMY YIEOHOMY IIPEIMETY.

OKCHepTy, OCYIIECTBISIIOIIEMY TPEThIO  IPOBEPKY, IPEHOCTAaBIACTCA
nHdopmarmss o Oayutax, BBICTAaBICHHBIX OKCIICPTaMH, paHEe IPOBEPSBIINMHU
9K3aMEHAIMOHHYI0 paboTy».

1. Pabora yuactHuka EI'D HampaBnsercss Ha TPETbIO TPOBEPKY, €CIH
pacxokieHHe B Oaiiax, BEICTABICHHBIX ABYMs SKCIIEPTAMH 3a BBIIOJIHEHHUE JIFOO0TO
u3 3aganuii 13 — 19, cocrasiser 2 u 6oJiee Oaia.

B sToM cnyuyae TpeTuii 3KcrepT MpoBepseT TOJILKO OTBET Ha TO 3ajaHue,
KOTOpoe OBIIO OIEHEHO JBYMS OKCIEPTaMH CO CTONIb  CYIIECTBEHHBIM
PacXoXKICHHEM.

2. Pabora yuyactHuka EI'D HanpaBnsercs Ha TpeTbiO MPOBEPKY IPU HAIHMYUU
pacxoxneHuid XoTs Obl B ABYX U3 3amanuit 13 — 19.

B aroM cnmywyae TpeTHil JKCIepT IMepenpoBepsieT OTBETHI Ha BCE 3aJaHUS
paboTHI
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