EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATUIKA. lNpogunbHbil yposeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHKE

IIpo¢punbHbIii ypoBeHb
HNHcTpyKuMs 0 BHINOJHEHUIO 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
YPOBHEH CII0KHOCTH C 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.

"08 1[1-098

Orser

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

Bce Omanku EI'D 3anonHArOTCS SApPKUMH — YEPHBIMH  YCPHIJIAMH.
JlomyckaeTcsl HCOIb30BAHUE IEJIEBOH, KAIMIUIIPHON UIIM IEPEBOI pyYeK.

IIpu BBINONHEHUM 3aJaHUI MOXKHO ITOJIB30BaTbCS YEPHOBHKOM. 3alHCH B
YEepHOBHKE HE YUHUTHIBAIOTCS NPH OIIEHUBAHUH PAOOTHI.

Bannel, momyueHHsle BaMu 3a BBINONIHEHHBIE 3aJaHHA, CYMMHPYIOTCS.
[TocrapaiiTech BBIIOJIHUTH KaK MOKHO OOJIbIIE 33/laHUK U HAOpaTh HauOoJbIIee
KOJIMYECTBO OalJIOB.

Kenaem ycnexa!

CrnpaBo4Hble MaTepHAJIbI
sin?a + cos?a =1
sin2a = 2sina - cosa
cos2a = cos? a — sin® a
sin(a + B) =sina-cosf + cosa - sinf
cos(a + ) =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
coomeemcmayuiezo 3a0anus, HauuHas c nepeoi Kiemouku. Kascoyio
uugpy, 3HaAK «MUHYCH U 3ANAMYI0 RUWIUME 6 OMOENbHOU Klemouke 6
coomeemcmeuu ¢ npueeoéHHvimMu 6 Onanke oopasyamu. Eounuyo
UzMepeHull NUCAmsy He HYHCHO.

B netHem narepe Ha Kaxgoro yyactHuka mosaraercst 40 r caxapa B JeHb. B
marepe 160 gemoBek. CKONBKO KHIOTPAMMOBBIX TaUeK caxapa MOHAZOOWTCS Ha
BEeCh Jlarephb Ha 6 nHei?

OTBeT:

Ha pucyHke >KHUpHBIMM TOYKAMHM TOKa3aHa IIeHAa HUKEIs Ha MOMEHT 3aKpHITHUA
OMpKeBBIX TOProB Bo Bce paboune nuu ¢ 10 mo 26 HosOps 2008 roxpa. Ilo
TOPHU3OHTAIHN YKa3bIBAIOTCS YHCIIAa MECSIA, 10 BEPTUKAIH — LIEHA TOHHBI HUKEIA
B nommapax CLHA. JInst HarJmsAHOCTH JKHUPHBIE TOYKH HAa PHUCYHKE COCTHUHEHBI
nuHUel. OnpepenuTe MO PUCYHKY HaumOOJBINYIO IIEHY HHUKEJIs Ha MOMEHT
3aKpBITHS TOPTOB B YKa3aHHBIN nepuo (B nomwtapax CIIA 3a ToHHY).
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OrtBeT:
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Haiinure mmomans Tpanenun, n300paxEHHOM Ha KJIETYaToi Oymare ¢ pasMepoM
ki1eTkd 1 cM X 1 cM (cM. puc.). OTBeT paiiTe B KBaJpaTHBIX CAHTUMETpaXx.

I em

OTBeT:

Hwuma, Mapart, Ilers, Hana u Ceera Opocnim kpeOuili — KOMy Ha9MHATH UTPY.
Haiigure BeposTHOCTD TOTO, YTO HAUMHATH UTPY JOJDKEH OyAET MallbuuK.

OTBeT:

0

III B tpeyromsauke ABC AC = BC, Boicota CH paBHa 1,

cosA = %. Haiigure AC.

OTBeT: . A H

L3
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Ipsimast y = —3x — 5 sBAsgeTcs KacaTeIbHOH K rpaduKy HyHKIHA

y = x2 + 7x + c. Haitaure c.

OTBeT:

B npaBunbHON 4eThIpEXyrojapHOW nHMpamuzne OokoBoe pedpo paBHO 7,5, a
cTOpoHa ocHOBaHuUA paBHa 10. Haligute BbICOTY mUpamMubl.

III HaiinuTe 3HaueHnEe BbIpaXeHUs
44/3 sin(—120°).

OTBeT:

B pozeTky 31eKTpoceTH MOJKIIOYeHa 3JIeKTpUIecKas JyXOBKa, CONMPOTHBIICHHE
KoTopoil cocraBnsier R; =60 Owm. IlapamienbHo ¢ HeH B PO3ETKY
IpeAroaaraeTcs MOAKIOYNTD IEKTPOOOOrpeBaTellb, COMPOTUBIEHHE KOTOPOTO
R, (8 Owm). Ilpu mnapamienbHOM COEOMHEHHH JBYX 3JEKTPOIPHOOPOB ¢
CONPOTHBJIEHMSIMH R; W R, wux oO0uee CONPOTHBIECHHE BBIYUCISAETCA IIO

_ RiRy
bopmyne Rggy = P

ol1ee CompoTUBIeHHE B HEE MOMKHO ObITh He MeHbine 10 Om. Ompenenure
HauMeHbIIIee BO3MOXHOE COmpoTHBIeHHE R, anekrpooborpesarens. OTeer
nalTe B OMax.

. s HOpManmbHOTO (PYHKIMOHUPOBAHUS SJIEKTPOCETH

OTBeT:
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N3 ropomoB A u B HaBcTpeduy npyr nApyry OJHOBPEMEHHO BBIEXANIU
MOTOLMKIIMCT U BEJIOCHIIEANCT. MOTOIMKINCT TpHrexai B ropox B Ha 12 wacos

paHblile, YeM BEJIOCUIEIHCT MpUeXall B Topoa A, a BCTPETHIHMCh OHHU depe3 2
gaca 30 muHyT nocie Bole3ga. CKOIBKO 9acoB 3aTpaTHI Ha IyTh U3 Topoaa B B
ropoz A BEIOCHIICANUCT?

OrtBer:

Haiinure Touky MakcumMyma QyHKIUH
y=(x—-5)?2e*7,

OTBeET:

He 3a0yobme nepenecmu 6ce omeemsl 6 Onank omeemos Ne 1 ¢
COOmeemcmeuy ¢ UHCMPYKUUeil nO 6bINOJIHEHUIO PAOOMbL.

Yacrtn 2

/s 3anucu pewenuit u omeemog na 3aoanusn 13-19 ucnonvzyiume bJIAHK
OTBETOB Mo 2. 3anuwiume cHauaia HOMEP 6bINOIHAEMO020 3adanus (13,
14 u m. 0.), a 3amem nonnoe obocrnosannoe peuwienue u omeem. Omeemsot
3anucwvigéaiime 4émKo u pazoopuueo.

a) Pemmmre ypaBHeHue
3
2cos?x = V3 sin (7 + x) _

6) Haifmute Bce KOPHM 3TOTO YpaBHEHHUS, IPHUHAJIEKAIIUE OTPE3KY

&
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B npaBunbHOit TpeyromsHoi nupamune SABC ctopoHa AB ocHoBaHUS paBHa 12,
a BeIcoTa pamusl pasHa 1. Ha pédpax AB, AC u AS otmeuens! Toukun M, N u
K cOOTBETCTBEHHO, IPUYEM

7
AM=AN=31/1AK=Z.
a) [lokaxwure, gyto wockoct MNK n SBC mapaniensHBL.
0) Haifmute paccrosiaue ot Touku M 1o mmockocta SBC.

Pemure HepaBeHCTBO
3 4

(zz—xz _ 1)2 N 22-x% _1q

+1=0.

B npsmoyroneHoit Tpanenuun ABCD ¢ npsMbeIM YIVIOM Opu BepmuHe A
pachosioxeHbl 7Be OKpy)XHOcTH. OfHAa M3 HHUX KacaeTcs OOKOBBIX CTOPOH W
6onpmero ocHoBauust AD, Bropast — 60KOBBIX CTOPOH, MEHbIIET0 OCHOBaHUS BC
Y TIEPBOH OKPYKHOCTH.

a) [psimast, mpoxopsmas 4epe3 LEHTPHI OKPYKHOCTEH, IMepecekaeT OCHOBaHHE
AP .
AD B Touke P. Jlokaxkure, 4TO »p = Sin D.

. . 4 1
6) HaiinuTe nmormaap Tpamnenuy, ecim pagnychl OKpY>KHOCTEH paBHBI sHT

B ntone miaHmpyercs B3ATh KpeauT B OaHke Ha cymMMy 9 MiH pyOied Ha
HEKOTOPBIN CPOK (11€JI0€ YMCIIO JIET). Y CIIOBUS €r0 BO3BpaTa TaKOBBI:

— KaXIpll sHBapb JOJI Bo3pacTaeT Ha 25% IO CpPaBHEHUIO C KOHLIOM
MPEIBIAYIIETrO TO1a;

— ¢ (heBpaIs IO MIOHB KaXIOTO rojla HEOOXOIUMO BBIILIATUTH YacTh J0JITa;

— B HMIOJIE KQXJIOTO TOJa JOJIT JOJKEH OBITh Ha OJHY M Ty K€ CyMMY MEHbIIe
JIOJITa Ha WIOJb MPEABIAYIIETO TOa.

UYemy Oyzer paBHa o0miasi cyMMa BBIIIIAT IIOCTE MOJHOTO IOTAIICHUS KPEIuTa,
€CII HaMMEHBIINH FOZ0BOM MIAaTEX cocTaBuT 1,25 MitH pyOiein?

HaﬁﬂI/ITC BCC 3HAYCHUS A, IIPU KAXKIOM U3 KOTOPBIX CUCTEMA

y=+5+4x —x2+2,

y=+9—a%+2ax—x%+a
UMEET eIMHCTBEHHOE PEIICHHE.
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MakcuM Io/DKeH ObUI YMHOXKHTBH JABY3HAuyHOE YHCIO HA TPEX3HAYHOE YHCIIO
(uucna ¢ Hynsd HaYMHATBCS HE MOryT). BMecTto 3TOro OH mpocTo mpHmmcan
TpEX3HAYHOE YHCIIO CIpaBa K JBY3HaYHOMY, IOJIyYHB ISITH3HAYHOE YHUCIIO,
KoTopoe oka3anoch B N pa3 (N — HaTypaibHOE YHCIIO) OOJBIIE MPaBUIBHOTO
pesyJbrara.

a) Mormo mu N paBHATECS 27
6) Moruo iu N paBusithest 10?
B) KakoBo Haubosbiee Bo3MoXkHOE 3HaueHue N?

O npoekre «IIpodHbIil EI'D kaxkayro Heaemr0»
JlaHHBII KMM COCTaBJIEH KOMaHI0H BCEPOCCUNCKOTO BOJIOHTEPCKOTO MPOEKTa
«ET'D 100 6amnos» https://vk.com/egel00ballov u 6e3B03Me31HO
pacmpocTpaHsIeTcs A II00BIX HEKOMMEPUYECKHUX 00pa3oBaTEeIbHBIX IeNeil.

Hamunu omudxy B Bapuanre?
Hanumure HaM, noxkajyiicra, 1 Mbl 00513aTeJIbHO €€ ucnpaBum!
Jas 3ameuanuii n moskeaanmii: https://vk.com/topic-10175642 35994898
(TaksKke JOCTYNHBI APYTHe BAPHAHTHI JJIs1 CKAYHBAHMS)
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COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Tudarop
Ipeamer: | Maremaruka
Crax: | 6 JIeT peneTUTOPCKON AesITeNbHOCTH
Peragun: | OcHoBaTens u pykoBoautens nmpoekra [llkoma ITudaropa
Axkaynrt BK: | https://vk.com/eugenel0

Caiit u non.
uHpopmanus:

https://youtube.com/IlIkonalludaropa
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