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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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[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
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.

B nernem narepe 246 nereit m 29 Bocmurareneil. B aBroOyc momemaercst He
Oomee 45 maccaxupoB. Kakoe HamMeHbIIee KOJMYECTBO aBTOOYCOB
MOHAI00UTHCSI, YTOOBI 32 OJIMH pa3 MEPEBE3TH BCEX U3 JIarepsi B ropoj?

OTBeT:

Ha pucyHke >xupHBIMH TOYKAaMHU TIOKa3aHa CpEeJIHEMEecAYHas TeMIeparypa
Bo3ayxa B Coun 3a kaxjaelii Mecsr 1920 roxa. Ilo ropusoHTamu ykasbIBaroTCs
HOMEpa MeCSIeB, [0 BEpTHKANHM — TeMmmepaTypa B rpamycax Llembcus. [ns
HaTJLITHOCTH JKUPHBIE TOYKHM COCOUHEHBI JHHHeH. Ompenennurte 1Mo pPUCYHKY,
Kakoil Obuta HauOoOJbINAs cpeqHeMecsuHas temreparypa B Coun B 1920 romy.
OtBer paiite B rpaaycax Llenbcust.
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OrtBeT:
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Haiinure mommans kBaapara, m300paXEHHOTO Ha KJIETIATOW Oymare ¢ pa3sMepoM
ki1eTkd 1 cM X 1 cM (cM. puc.). OTBeT paiiTe B KBaJpaTHBIX CAHTUMETpaXx.

OTBeET:

B cpennem u3 900 camoBbIX HACOCOB, MOCTYMUBIINX B MPOJAXKY, 27 MOATEKAIOT.
Haiinure BepOSITHOCTH TOTO, YTO OAMH CIy4alHO BBIOPAHHBIA Ui KOHTPOJIS
HACOC HE MOJITEKACT.

OTBeT:

Haiinute kopeHb ypaBHEHUs

log;(1 — x) = log, 5.

OTBeT:

B tpeyromsanke ABC yronm C pasen 90°, AC = 16, o
tgA = %. Haiinure AB.

OTBeT:
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Ha pucynke m3obpaxén tpadpmk y = f '(x) mpomssommoit ¢yukimn f(x),
onpenenéuHol Ha uareppane (—2;9). B kakoii Touke otpeska [2; 8] byHkums
f(x) npuHEMaeT HauMeHbIee 3HAYCHKE?

b4

y =f(x)

|
-
o
—
»

OTBeT:

Haiinure 005€M MHOTOTpaHHUKa, N300pXXEHHOTO Ha PUCYHKE (BCE JIBYIpaHHBIE

YTIIBI IPSIMBIE).

I

OTBeT:
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Haiinute 3HaueHUE BBIpaXKEHUS
V36 - V36
30 /_3 6 '

Ortser:

PeliTiHr R MHTEpHET-Mara3uHa BEYHCIACTCS IO GOpPMyIIe

Thox — Toxc

0.02K
K+ =51

R = Thok —

TJIE Tyox — CPEMHSSI OlleHKa MarasuHa nokymnarensmu (ot 0 mo 1), 1, — OlieHKa
MarazuHa skcrneptamu (ot 0 g0 0,7) u K — yucino mokynatenei, OleHUBIINX
MarasuH.

Haiinure peWTUHr wuHTEepHeT-Mara3uHa «bera», eciaum 4YuCIO NOKymaTelew,
OCTaBHBIIIMX OT3bIB O MarasuHe, paBHO 20, ux cpenHss oueHka paBHa 0,25, a

OlIeHKa 3KcnepToB paBHa 0,61.

OTBeT:

B noHenenbHMK aKUM KOMIAHMM TOAOPOXKAIM Ha HEKOTOPOE YHUCIIO
MPOIICHTOB, a BO BTOPHMUK IOJEIIEBENN HA TO K€ CaMO€ YHCIIO NPOIEHTOB. B
pe3ynbpTaTe OHHM CTAJM CTOUTH Ha 4% JemeBie, YeM IPH OTKPHITUH TOPTOB B
HNoHeAenbHUK. Ha CKOIbKO NPOLIEHTOB NOAOPOXKANM aKIUM KOMIIAHUH B
MOHEAEIHbHUK?

OTBeT:

Haiinure Touky MakcuMyma QyHKIUH
y =0,5x?2 —11x + 28 -Inx + 9.

OTBeT:

He 3a06yobme nepenecmu 6ce omeemsl 6 Onank omeemos Ne 1 ¢
COOmMEemMcmeuy ¢ UHCMPYKUUeil NO 6bINOJIHEHUIO PAOOMBbL.
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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.

a) Pemmre ypaBHeHue
3n
4cos?x + 8 cos <x - 7) +1=0.
0) HaiinTe Bce KOPHH 3TOr0 YPaBHEHUS, PUHAIICIKAIIHE OTPE3KY
9
[371;— .

B ocHoBaHuu 4eTbpéxyrosbHON nupamuasl SABCD nexuT npsMOYroJIbHUK
ABCD co croponamu AB =4 u BC = 3. Jlnunbl OOKOBBIX pEOEp MUPaMHIIbI

SA =+/11, SB = 3v/3, SD = 24/5.

a) Jlokaxwure, 4To SA — BBICOTAa TUPAMHU/IBL.
6) Haiigute yron mexay npsamoit SC 1 miaockocTeio ASB.

Pemure HepaBeHCTBO
9-2*¥-37 1
<

2% — 6 — .
4* —7-2*+12 7 2*¥ -4

B tpeyronsuuke ABC yron ABC paen 60°. OkpyXHOCTb, BIHCaHHas B
TPEYroJbHUK, KacaeTcsi cTopoHbl AC B Touke M.

a) Jloxaxxute, 9To oTpe3ok BM He Ooublie yTPOCHHOTO pannyca BITUCAHHOW B
TPEYTOJIBHUK OKPYKHOCTH.

6) Haiimute sin £BMC, ecau M3BECTHO, 4TO OTpe3ok BM B 2,5 pasa Gomblie
pannyca BIFCAaHHON B TPEYTOJIBHUK OKPY>KHOCTH.
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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 0,6 0,4 0,3 0,2 0,1 0
MITH

pyOureit)

18

Haiinure HanGonbinee 3HaYE€HWE 7', TP KOTOPOM 0OIIas cymMMa BBIILUIAT OyZeT
MeHbIe 1,2 MitH pyOIreit.

Haiinure Bce 3HaueHuUs a, Mpu KakJIOM U3 KOTOPBIX ypaBHEHUE
a—1
V2¥ —a+—+=1
V2*¥ —a

HUMECT POBHO J1Ba pa3JIMIHbIX KOPHA.

Ha nocke 6bu10 Hanncano 30 HaTypaJIbHBIX YKceN (HE00s3aTeNIbHO Pa3IMYHBIX),
KaXgoe U3 KOTopelx He mnpeBocxogur 40. Cpennee apupmeTnaeckoe
HaIMCaHHBIX YMCEN PaBHAIOCH 7. BMecTo KaXkoro U3 4ucen Ha JOCKE HalHcallH
YHCIIO, B J[BA Pa3a MEHbIIee MepBOHAYAIBHOro. Yucia, KOTOpbIE MOCHE 3TOrO
OKa3aJliCh MeHbIIE 1, ¢ JOCKU CTEPIIH.

a) Moro i1 oKa3aThkCsl Tak, 4YTO cpenHee apupMETHISCKOE YUCET, OCTaBIINXCS
Ha JIocKe, Ooibie 147

0) Morio mu cpeaHee apuGMETHYSCKOE OCTABIIMXCS HAa JOCKE YHCET OKa3aThCs
6ombire 12, Ho MeHbIIe 137

B) Haiimutre HamOoibliee BO3MOXHOE 3HAYCHHE CPEIHETO apu(pMETHYECKOro
YHUCell, KOTOPBIE OCTAINCh Ha JIOCKE.
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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 CKAYHMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Tudarop

Ipeamer: | Maremaruka

Crax: | 6 JIeT peneTUTOPCKON AesITeNbHOCTH

Peragun: | OcHOBaTenb U pykoBoauTenb npoekTa [llkona IMudaropa

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

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