EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATUIKA. lNpogunbHbil yposeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHKE

IIpo¢punbHbIii ypoBeHb
HMHcTpyknus N0 BHINOJIHEHHIO PadoThI

DK3aMeHaIOHHAs PadoTa COCTOMT M3 JIBYX YacTel, BKIIOYAIOIINX B CeOs
21 3apmanme. Yacte 1 comepxutr 8 3amaHuii 6a30BOro YpOBHSI CIIOXHOCTH C
KpaTkuM oTBeToM. Yacth 2 conepxuT 4 3ajaHus MOBBIIIEHHOTO YPOBHS
CJIOKHOCTM C KpPaTKUM OTBETOM M 7 3aJaHUi IOBBIILICHHOIO M BBICOKOTO
YPOBHEM CII0KHOCTH € Pa3BEPHYTHIM OTBETOM.

Ha BpImosnHeHNE 5K3aMEHAIIMOHHONW PadOTHI 0 MaTeMaTHKEe OTBOAWTCA 3
gaca 55 muHYT (235 MHHYT).

OtBersl K 3amaHusM 1—12 3amuchIBaroTCS MO NPUBEAEHHOMY HIDKE
o0pasily B BHAE ILIENOTO 4YWCIIAa WIM KOHEYHOH JecATHIHOW apobu. Ymcma
3allUIINTE B TONS OTBETOB B TEKCTE PAa0OTHI, a 3aTeM MEpEeHECHTe B OIaHK
oTtBeTOB Ne 1.
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Orger

[pu BemoxHeHun 3amanuii 13—19 tpebyercs 3amucaTs MOTHOE PEHICHUE U
OTBeT B OaHKe 0TBETOB Ne 2.

Bce Omanku EI'D 3anonHArOTCS SApPKUMH — YEPHBIMH  YCPHIJIAMU.
JlomyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, KAIWLISIPHOM WIN NIEPbEBON PyUYEK.

[Ipu BHIMONHEHUM 3aaHUI MOXKHO ITIOJIB30BaThCS YEPHOBHKOM. 3allCH B
YEepHOBMKE HE YUHUTHIBAIOTCS MPH OIIEHUBAHUH PAOOTHI.

Bannel, momyueHHsle BaMu 3a BBINONIHEHHBIE 3aJaHHSA, CYMMHPYIOTCS.
[TocrapaiiTech BBIIOJIHUTH KaK MOKHO OOJIbIIE 33/laHUK U HAOpaTh HauOOoJIbIIee
KOJIMYECTBO OaJIOB.

Kenaem ycnexa!

CnpaBoyHbIie MATEPHAIDI
sin?a + cos?a =1
sin2a = 2sina - cosa
cos 2a = cos? a — sin® a
sin(a + B) =sina - cosf + cosa - sinf8
cos(a + B) =cosa-cosf —sina-sinf
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Omeemom Kk 3adanusam 1-12 saensemcsa uenoe uucio uiu KoHeuHas
decamuunas Opods. 3anuuiume YUC1O0 6 nojle omeema 6 meKkcme papomol,
3amem nepenecume ezo 6 bJ/IAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmeyou|ezo 3a0anus, Hayunas ¢ nepeoi kiemouku. Kascoyrwo
uugpy, 3HaAK «MUHYCH U 3ANAMYI0 RUWIUME 6 OMOENbHOU Klemouke 6
coomeemcmeuu ¢ npueeoéHHvimMu 6 Onanke oopasyamu. Eounuyo
UzMepeHull NUCAmsy He HYHCHO.

MarasuH 3aKkynaeT HBETOYHBIE TOPIIKHK 110 onToBoi neHe 110 py6ueit 3a mWTyKy
u npoxaét ¢ HaneHkor 20%. Kakoe Hambonplnee KOJMYECTBO TAKUX TOPIIKOB
MOJKHO KYITUTh B 3TOM MarasuHe Ha 1100 pyomneii?

OTBeT:

Ha pucyHke XUpHBIMM TOYKaMHU II0OKa3aHAa MECS4YHAs ayAUTOPUsS IIOUCKOBOIO
caiita Bo Bce Mecsupl ¢ nekadps 2008 mo okrsaops 2009 rona. Ilo ropuzonTanu
YKa3bIBAIOTCSI MECALBL, 10 BEPTHKAIN — KOJIMIECTBO YEIOBEK, IOCETUBIIHNX CAMT
XOTs OBl pa3 3a JaHHBIA Mecsl. [ HarJIsIHOCTH KUPHBIC TOYKH HA PUCYHKE
coenuHEHbl JHHUEeH. OnpepenuTe MO PUCYHKY HAUOOJBIIYI0 MECSYHYIO
ayJUTOPHIO caiiTa B yKa3aHHbIH MEPUOI.
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OTBeT:
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Ha xmeruaTtoit Oymare ¢ pasmepom kietkun 1 X 1 m3o0pakeHa Tpamenus. III B tpeyronsnuke ABC AC = BC = 20, AB = 28. Haiigure cos A. —]
Haiinure eé miomanp. U
2 T
o o
N
o —
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Orger: Z
Z
0 Ha pucynke wm300paxén rpapuk HexoTopod ¢yHkumu y = f(x). OyHKIms 10
TBET: 1 9
F(x) = > x3 — Exz + 14x — 10 — omua wu3 mepBooOpasubix Qykmmu f(x). '5
Haiinure miomans 3aKpaiieHHoi GpUrypsl. o
BeposatHOCTh TOrO, YTO B CIy4alHBI MOMEHT BpEMEHM TeMIepaTypa Tena II:
310pOBOro 4yenoBeka okaxkercst Huxke 36,8°C, pasHa 0,94. Halinure BeposSTHOCTD A N
TOTO, YTO B CJIy4ailHbIII MOMEHT BPEMEHM Y 310POBOI0 YEJIOBEKA TEMIIEpATypa y .
Tena okaxkercs: 36,8°C WK BbIIIIE. y — f (x) 1
]
—
—

OTBeT:

Haiinute kopeHb ypaBHEHMS

1 xX—6

) =#

OTBeT:

Orser:
. ElatE
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Konyc Bnmcan B map (cM. puCyHOK). Pagiyc ocHOBaHUS KOHYca paBeH paguycy

mapa. O6séM KoHyca paBeH 47. Haiinure 00bEM mapa.

OTBeT:

III Haiinute 3HaueHUE BhIpaXKEHUS
T
108cos? o V27.

OTBeT:
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Ha pucynke wu3oOpakeHa cXxemMa MOCTa. BepTHKalIbHBIE nNUIOHbI CBSI3aHBI
MPOBHCAIOLICH yenvio. TPOCHl, KOTOPBIE CBHUCAIOT C LEMH M TMOJACPKHBAIOT
NOJOMHO MOCTA, Ha3bIBAIOTCS 6AHMAMU.

BBeném cucremy koopauHart:

och Oy HampaBuUM BEpPTHKAIBHO BBEPX BAOJb OJHOIO W3 MHUJIOHOB, a ochb Ox
HampaBUM BJIOJIb MOJOTHA MOCTA, KaK MOKa3aHO Ha pUCYHKe. B »Tol cucreme
KOOPJMHAT JIMHUS, IO KOTOPOH MPOBUCACT IETh MOCTA, 3a1aéTcst (opMyInoit

y = 0,0043x? — 0,74x + 35,

rae X Uy u3Mepstorcs B MeTpax. Hallaure nnuHy BaHTBI, pacnosoxeHHou B 70
MeTpax oT muioHa. OTBeT JaiiTe B MeTpax.

IMHWITOH
IMHWITOH

~TIQMIOTHO MOCTA X

e

=

OTBeT:

CMmemaB 43-nponeHTHBINH U 89-NIPOIEHTHBIA PacTBOPHI KUCIOTH U A06aBuB 10

KT YUCTOH BOJBI, MMOYYMIN 69-TIPOLICHTHEIH pacTBOp KUCIOTHL. Eciu 061 BMecTo
10 xr Boxmbl mob6aBwiau 10 kr 50-MPOIEHTHOTO pacTBOpPa TOW Ke KHCIOTHI, TO
MONyYHSIN OBl 73-TIPOLIEHTHBIN pacTBOp KUCIOTHL. CKOJBKO KHIOTpaMMOB 43-
MPOLEHTHOTO PaCTBOPA UCIONb30BAIH AJIS TIOIy4YEHUs cMecH?

OTBeT:
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Hafinure Touky MUHUMYMa QYHKIIUH
y=(x—1)%(x+4) + 10.

OTBET:

He 3a0yobme nepenecmu 6ce omeemsl 6 Onank omeemos Ne 1 ¢
COOmMEEeMCcmeuU ¢ UHCMPYKUUeEll N0 6bINOJIHEHUIO PAOOMbL.

Yacts 2

/Jnsa 3anucu pewenuit u omeemos na 3adanus 13-19 ucnonvzyiime bJIAHK
OTBETOB Mo 2. 3anuwiume cHauania HOMep 6bINOIHAEM020 3adanus (13,
14 u m. 0.), a 3amem nonnoe obocnoeannoe peuienue u omeem. Omeemol
3anucwieaiime 4émKo u pazoopuueo.

a) Pemnre ypaBHeHue
6cos?x + 5sinx — 2 = 0.
6) Haiinute BCe KOPHU 3TOTO YpaBHEHHsI, IPUHAAJIECKAIINE OTPE3KY

-5

B mpaBwibHO#l yerbipéxyronwHoit npusme ABCDA,B;Ci;D, cropona AB
OCHOBAHHs paBHa 6, a GokoBoe pedpo AA; pasuo 2+/3. Ha pébpax BC u C,D;
oTMedeHsl Touku K u L coorBercTBeHHO, npnuéM BK = C;L = 2. [InockocTs y
napajuienpHa npssMoit BD u cogepxut Touku K u L.

a) oxaxwure, uro npsimast A, C IepreHIuKyIIpHa TTIOCKOCTH Y.
6) Haiinure 00bEM mupamubl, BEpIIMHA KOTOPOH — Touka A, a OCHOBaHHE —
CeueHHE JAHHOM MPU3MBI IIIOCKOCTBIO Y.

Pewnre HEpaBEeHCTBO
25% —5¥*2 426 25 —7-5%+1
5% —1 5* -7

<2-5%—24.
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Hana tpaneunss ABCD ¢ ocnoBanusmu AD u BC. [Inaronans BD pa3busaet e€
Ha JTBa paBHOOEIPEHHBIX TPEYToIbHUKA ¢ ocHOBaHUAMU AD u CD.

a) [lokaxwure, gto ryd AC — Ouccekrpuca yriaa BAD.
0) Haiimute CD, eciu u3BecTHBI AuaroHanu tpaneiuu: AC = 12 u BD = 6,5.

B wurone mianupyercs B3ATH KpeiuT B OaHke Ha cymmy 28 MuH pyOnell Ha
HEKOTOPBIN CPOK (IIeJI0€ YHUCIIO JIET). Y CIOBUS €ro BO3BpaTa TAKOBBI:

— KaXABIM SHBAaph JONI BO3pacTaeT Ha 25% IO CpPaBHEHHWIO C KOHIIOM
MPEeABIIYIIEro roa;

— ¢ (heBpaIIA 1O UIOHD KAXKIOTO Iofia HeOOXOMMO BEIIUIATHTh YacTh JI0JITa;

— B MIOJIE K&XKIOTO TO/Ia JOJT JNOIDKEH OBITh Ha OJHY M Ty JK€ CyMMY MEHbIIE
JIOJTa Ha WIOJIb TIPEBIAYIETO TO/1a.

Yemy Oyner paBHa 00mIas CyMMa BBIILIAT TIOCTIE MOJHOTO MOTAIICHUS KPEIANTa,
€CII HauOOJIBIINI FOOBOM IJIATEX COCTABUT 9 MITH pyOIIei?

Haiinure Bce 3HaueHuUs a, npu KOTOPHIX YpaBHEHHE

6a++5+4x—x2=ax+3

HUMECT e}:[HHCTBeHHBIﬁ KOPCHb.

Ha nocke HamucaHO HECKOJIBKO Pa3IMYHBIX HATYPaJbHBIX YHCEN, TIPOU3BEICHHE
JFOOBIX ABYX M3 KOTOPEIX Oombire 60 u meHbpe 140.

a) Moxer v Ha Jocke OBITh 5 yucen?

6) MoskeT JIi Ha JIOCKe OBITH 6 uucen?

B) Kakoe HamMeHblllee 3HAUYEHHE MOXKET NMPUHUMATH CyMMa YHCEN Ha JIOCKE,
€CITH UX YeThIpe?
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O npoekre «IIpodHbIii EI'D ka:xkayo Heaexio»
JlaHHBIA KMM COCTaBJIEH KOMaHI0M BCEPOCCUMCKOIO BOJIOHTEPCKOIO MIPOEKTa
«EI'D 100 6amtosy https://vk.com/egel100ballov u 6e3B03me31HO
pacrpocTpaHseTcs 1711 TF0OBIX HEKOMMEPUECKHX 00pa30BaTEIbHbIX IIENEH.

Hamum omu6ky B Bapuanrte?
Hanummure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ HcnpaBum!
Jas 3ameuanuii u moskeaanuii: https://vk.com/topic-10175642 35994898
(Tak:ke TOCTYNMHBI APYrue BAPHAHTHI LISl CKAYMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwmii [luparop

IMpeamer: | MaremaTtuka

Crax: 6 et peHCTI/ITOpCKOﬁ JACATCIBPHOCTU

Perasmuu: | OcHoBatenb U pykoBoanTenb npoekra lllkona ITudaropa

Axkaynr BK: | https://vk.com/eugenel0

Caiit u gom.
uudopmanusi: | https://youtube.com/Illkonalludaropa
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