EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r. MATEMATUIKA. lNpogunbHbil yposeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHUKE

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.

Orser n-0,8

-08

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

Bce Omanku EI'D 3anonHArOTCS SApPKUMH — YEPHBIMH  YCPHIJIAMU.
JlomyckaeTcst ICOIb30BAHUE IEJIEBOH, KAIMIUIIPHON UM IEPEBOI pyYeK.

IIpu BHINONHEHUM 3aJaHUI MOXKHO TOJIB30BaTbCS YEPHOBHKOM. 3alHCH B
YEepHOBMKE HE YUHUTHIBAIOTCS MPH OIIEHUBAHUH PAOOTHI.

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

Kenaem ycnexa!
CrnpaBo4Hble MaTepHAJIbI

sinfa +cos?a =1
sin2a = 2sina - cosa
cos2a = cos? a — sin® a
sin(a + B) =sina - cosf + cosa - sinf
cos(e + ) =cosa:cosf —sina-sinf
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Omeemom Kk 3adanusam 1-12 saensemcsa uenoe uucio uiu KoHeuHas
decamuunasn opods. 3anuuiume 4uUcio 6 nojie omeema ¢ mexkcme padomol,
3amem nepenecume ezo ¢ bJIAHK OTBETOB Ne 1 cnpasa om nomepa
COOmeemcmeayuezo 3a0anus, HaAYUHAs ¢ nepeol Kiemouku. Kaycoyio
uugpy, 3HaAK «MUHYC» U 3ANAMYI0O RUWUME 6 OMOECbHOU Klemouke 6
coomeemcmeuu ¢ npueeoéHHvimMu 6 Onanke oopasyamu. Eounuyor
U3MepeHUll RUCAMb He HYICHO.

Jumaronanp 3kpaHa TesneBU3opa paBHa 55 aroiimam. Brlpazute auaroHanab 3KpaHa
B caHTuMeTpax. Cuuraiite, uro 1 mroiiM paseH 2, 54 cm. Pe3ynbratr okpyriure
JIO 1IEJIOT0 YHCIIa.

OTBeT:

Ha pucyHke >KMpHBIMH TOYKaMH NOKa3zaH Kypc Jo0Julapa, yCTaHOBJICHHBIN
Hentpobankom P®D, Bo Bce paboune muu ¢ 22 ceHTAOps mo 22 oktsaops 2010
roga. Ilo Topu3oHTanmM yKa3bIBAIOTCS YHCIAa MecAlla, MO BEPTHUKAIM — KypcC
Jonapa B pyossx. J{ns HariasiHOCTH KMpHBIE TOYKH Ha PUCYHKE COEIUHEHBI
muauel. OmnpenenuTe Mo PUCYHKY HAHOONBIIMK Kypc AoJulapa 3a YKa3aHHBIH
nepuon. OTBeT naite B pyOIsx.
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OTBeT:
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Haiinure momans mapamienorpaMma, H300paXEHHOTO Ha PUCYHKE.
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OTBeET:

B caydaiiHOM »sKcmepuMeHTe OpocaroT JBe WrpanbHble KocTH. Haiinute
BEPOSITHOCTB TOTO, YTO Pa3HHIIA BHINABIINX OYKOB paBHa | wimm 2.

OTBeET:

Haiinute kopeHb ypaBHEHUS
56+x =5

OTBeT:

B tpeyromsauke ABC yron C pasen 102°, cTopoHbI C AC
u BC pasuel. Haiinure yrom A. OtBer maiite B e
rpagycax. < N

OTBeT:
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Ha pucynke uzo6paxén rpaguk y = F(x) omHO#M U3 IepBo0OpasHBIX HEKOTOPOH
¢byukuun f(X) ¥ OTMEUYEHBI IECATh TOUEK HA OCH aOCINCC: Xq, Xz, X3, X4, X5, X6,
X7, Xg, X9, X109. B CKOJNBKHX U3 3THX To4YeK QyHKIHs f (x) monoxurenbHa?

4
Y y = F(x)
Xo Xyo

xﬁ/\ o 0
|

Xy PaXs {
X X

DRI x, X

OTBeT:

JuameTp ocHoBaHusi KoHyca paBeH 40, a anmuHa obOpasyromeit — 25. Haitnure

BBICOTY KOHYCA.

OTBeT:
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Hatinure 4 cos 2a, ecnu sina = —0,5.

Ortser:

Jlokatop Oaruckada, pPaBHOMEPHO IOTPYKAIOIIETOCS BEPTHKAILHO BHH3,
UCITyCKaeT yIbTPa3ByKOBbIE MMITYJIECHI dacToTo 494 MIm. Ckopoctb
norpyxeHus 6atrckada v BEIYUCISIETCS 10 (GopMyJie

v= c-/]:rf, rie ¢ = 1500 m/c — ckopocTh 3Byka B BOJE, f, — 4acToTa
W)
MCITyCKAeMBIX HMIYJIbCOB, f — YacTOTa OTPaKEHHOTO OT JHA CHTHANa,

peructpupyemast npuéMHuKOM (B MI'm). Onpenenute 4acToTy OTpaKEHHOTO
curraia B MI'1i, eciti CKOPOCTh MOTpyxeHus OaTrckada paHa 18 m/c.

OTBeET:

IlepBorif crumaB conmepxkutr 5% wmenu, Bropoit — 13% wmemu. Macca BTOpoOro
cruiaBa OoJbIle Macchl mepBoro Ha 9 kr. M3 3Tux ABYX CIUIABOB MOIYYHIH
TpeTuil cruiaB, comepxkamuii 11% wmeau. Hailnure Maccy TpeTbero cruiaBa.
OtBeT paiitTe B KUIOrpaMMax.

OTBeT:

Haiiiute HauMeHbIIIee 3HaYeHIEe QYHKIMHI
y = x\/x — 6x + 1 Ha oTpeske [2; 25].

OTBeT:

He 3a0yobme nepenecmu ece omeemvt 6 01ank omeemos Ne 1 ¢
COOmeemcmeuy ¢ UHCMPYKyueil no bINOJIHEHUIO PAdOmbl.
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Yacrs 2

/Jlna 3anucu pewenuit u omeemos na 3adanus 13-19 ucnonvzyiime b/IAHK
OTBETOB M 2. 3anuwiume cHauana HOMep 8bINOIHAEM020 3adanus (13,
14 u m. 0.), a 3amem nonnoe ob6ocnosannoe pewenue u omeem. Omeemut
3anucwlgeaiime 4émKo u pazoopuueo.

[ERN
(S,

a) Pemmre ypaBHeHue

cos 2x + sin®x = 0,75.

0) HaiiuTe BCce KOPHM 3TOT0 YpaBHEHUS, IPUHAJICIKAIIHE OTPE3KY
_ 5t

=55

B npaBunbHOU TpeyronbHoi nupamuae SABC ctopona ocHoBanusi AB paBHa 60,
a OokoBoe pebpo SA paBHo 37. Touku M u N — cepenunsl péoep SA u SB
cooTBeTcTBeHHO. IlnmockocTs @ comepxutr mpsmyo MN U NeprneHAHKYIIpHA
IUIOCKOCTH OCHOBaHMS MTUPAMHUJIBL.

a) Jlokaxkure, 4TO IUIOCKOCTh @ HeNuT Menuany CE OCHOBaHMS B OTHOILCHHH
5:1, cunras ot Touku C.
0) Haifmute paccTosiHUE OT BEPIIUHEI A 110 TUIOCKOCTH (.

PemnTe HEPABEHCTBO
10¥ —25:-2¥—-2-5*+50
5x —x2—4

B tpeyronsnuke ABC Ttouku A, B; u C; — cepenunsl ctopo BC, AC u AB
coorBeTcTBeHHO, AH — BEIcOTa, LBAC = 30°, £LBCA = 45°.

a) [loxaxmure, uto T09ku A4, By, C; u H nexxat Ha 0THON OKPY>KHOCTH.
6) Haiiqure A, H, ecntu BC = 44/3.
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15-ro stHBaps IUIAHUPYETCs B3ATh KPEIWT B OaHKE HA IIECTh MECAICB B pa3Mepe
1 MutH pyOneii. YcnoBus ero Bo3BpaTa TaKOBHI:

— 1l-ro ymcnma Kaxaoro Mecsna 0T YBEIHMYHBACTCS HA T MPOICHTOB IO
CPaBHCHHIO C KOHIIOM MPEIBIAYIIECrO MECSIa, I/Ie ' — MeJI0e YHCIO;

— €0 2-ro o 14-e 4ucIo Kaxka0ro Mecsa He00X0UMO BEIILIATUTH YacTh JIOJIra;

— 15-ro yncna KakIoro Mecsia JOJT JODKEH COCTABISATh HEKOTOPYIO CYMMY B
COOTBETCTBHH CO CIEYIOIIEH Tabnunen.

Hata 1501 | 1502 | 1503 | 1504 | 1505 | 1506 | 15.07
Hoir (B|1 0,9 0,8 0,7 0,6 0,5 0
MITH

pyOureit)

HaiiznTe HayMeHblee 3HaYCHHE T, IPU KOTOPOM OOIIas CyMMa BBIIUIAT OyIeT
Oonpmie 1,2 MiH pyOIeit.

Haiinure Bce 3HaueHuUs a, Npu KakJIOM U3 KOTOPBIX ypaBHEHUE

x*—x2+a2=x>+x—a

HUMEET POBHO TPU PA3JIMUHBIX KOPHS.

MaxkcuMm HOKeH ObUI YMHOXHTH JBY3HAQUHOE YHCIIO Ha TPEX3HAYHOE YHCIIO
(duucna ¢ Hyns Ha4MHATBCS HE MOTYT). BMmecTo 3TOro OH HpPOCTO MpHIHCA
TPEX3HAUYHOE YHCIIO CIpaBa K JBY3HAUYHOMY, HOJIyYMB ISITH3HAYHOE YHMCIIO,
KoTOpoe okasanoch B N pa3 (N — HaTypaibHOE YHCIIO) OOJIbIIE MPABUILHOTO
pe3yibTara.

a) Morno mu N paBHATECS 27
6) Moruo u N paBusAThes 10?
B) KakoBo HanbGonbeniee Bo3MoxHoe 3HaueHue N?
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O npoekre «IIpodHbIii EI'D ka:kayo Heaemxio»
JlaHHBIN KM COCTaBJIEH KOMAaHO0M BCEPOCCUNCKOTO BOJIOHTEPCKOTO IPOEKTA
«ET'D 100 6ammo» https://vk.com/ege100ballov u 6e3B03Me3HO
pacnpocTpaHseTcs A TF00BIX HEKOMMEPUYECKUX 00pa30BaTEIbHBIX LIENICH.

Hamuu omudky B Bapuanre?
Hanumure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ ucrnpaBum!
Js 3amevyanuii 1 moskejaanuii: https://vk.com/topic-10175642 35994898
(Tak:ke TOCTYNHBI APyTrHe BAPHAHTHI VISl CKAYMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwmii [Indarop

IIpeamer: | Maremaruka

Crak: | 6 JIeT peneTuTOPCKON NeITeTbHOCTH

Perasmu: | OcHoBatenpb U pykoBoauTenb npoekra lllkona [Tudaropa

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

Caiir u nom.
nadopmamusi: | https://youtube.com/Ilkonalludaropa
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