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.

Orser. =08 n-0,8

[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.

IlaBen HMBanoBHY Kyl aMepI/IKaHCKI/Iﬁ aBTOMO6I/IJ'II), CIIUAOMETP KOTOPOTO

MOKA3BIBACT CKOPOCTh B MIJISX B dYac. AMepuKaHCKas Mmisl paBHa 1609 wm.
KakoBa ckopocTh aBTOMOOWIS B KHJIOMETpaX B 4Yac, €CIH CIHJIOMETP
noka3splBaeT 61 Muito B yac? OTBET OKPYIJIUTE JO LIENOr0 YHCIIA.

OTBeT:

Ha nuarpaMme nokaszaHa cpefHeMecsdHas TeMIepaTypa Bo3fyxa (B Ipagycax
Hembcust) B FOxuO-CaxannHcke MO pe3yiabTaTaM MHOTOJETHHX HAOIIOICHUH.
Haiinure mo nmarpamMme KOJNMYECTBO MECAIEB C Hayaja ampeist MO KOHEIl
HO0ps, KoTr/ia cpeAHeMecsiuHas Temneparypa B FOxHo-Caxannucke Huxe 10°C.
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OrtBeT:
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Ha xneruaroit Oymare c pasmepom kimeTkn 1 X 1 u300paxEéH TPEyroJbHUK.
Haiingute paanyc onucaHHON OKOJIO HETO OKPYKHOCTH.

OTBeT:

Ha sk3amene mo TCOMCTPHHU MIKOJbHHUK OTBCYACT HA OAWH BOHIPOC M3 CIIMCKaA

9K3aMEHAIIMOHHBIX BOIPOCOB. BEpOSTHOCTH TOTO, YTO 3TO BONPOC IO TEME
«BriucanHast okpyX’HOCTb», paBHa 0,2. BepoATHOCTH TOTO, YTO 3TO BOIPOC IO
TeMe «BuHemHue yriael», paBHa 0,35. BompocoB, KOTopble OJHOBPEMEHHO
OTHOCATCS K OTHM JIByM TeMaM, HeT. Halgure BepOATHOCTH TOTO, YTO Ha
OK3aMCHE MIKOJIbHUKY TOCTaHETCS BOIPOC IO OI[HOﬁ "3 OTUX ABYX TEM.

OTBeT:

Haiinute kopeHb ypaBHEHUs

3log9 (4x+1) — 9.

OrtserT:
IZI B uetsipéxyronsank ABCD BumcaHa OKPYXHOCTb, D
AB = 22, CD =17. Haiinure NEpUMETP

yetbIpéxyronsHuka ABCD.

OTBeET:
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Ha pucynke m300paxén rpaduk nuddepeHnupyeMoi GyHKINN

y = f(x), onpenenéunoit Ha unTepBane (—3;8). Halimure Touky u3 OTpe3ka
[—2; 5], B koTopoii npoussoaHas pyukuuu f(x) pasua 0.
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OTBeT:

Haiinute 00BbEM MHOTOTpaHHHKA, BEPIIMHAMH KOTOPOTO SIBISIOTCS BEPIIMHBI
A4, B;, F;, A npaBunbHOW mectuyroiasHo npusmbl ABCDEFA,B,CyD,E; F;,
TUIOIIAAb OCHOBAHHS KOTOPOW paBHa 12, a 6okoBoe pedpo paBHO 15.
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OrtBeT:
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Haiinute 3HaueHne BbIpaXKeHUS
24

sin?127° + 4 + sin?2217°

Ortser:

Habmogarens HaxomuTcs Ha BBICOTE h, BRIpaKEHHOH B MeTpax. PaccrosHue OT
HaOmromaTens OO0 HAOMIOJaeMoil WM JMHUHM TOPHU30HTA, BBIPAKCHHOE B

th
KWJIOMETpax, BBIUUCIIETCS 1o Gopmyne | = 00 1€ R = 6400 xm — panuyc

3emin. Ha kakoil BbICOTE HaxOAMTCS HAOJIOAATENb, €CAU OH BUIUT JIMHHUIO
TOPH30HTA Ha paccTosiHUU 64 kmomerpa? OTBeT paifTe B MeTpax.

OTBeET:

Paccrosane mexnay ropomamu A u B paBro 630 xm. U3 ropoma A B ropoxn B
BBIEXaJI TIEPBHIH aBTOMOOWIIb, @ Yepe3 TPU daca IOciIe 3TOr0 HAaBCTPEUy eMy M3
ropoga B Beiexanm co ckopocteio 70 km/4 BTOpoil aBToMoOmib. Haiimute
CKOPOCTB IIEPBOT0 aBTOMOOMJISI, €CIIM aBTOMOOMIIM BCTPETHIIMCh Ha PACCTOSIHUU
350 kM ot ropoaa A. OTBeT naiite B KM/4.

OTBeT:

Haiinure HauMeHnsbee 3HaueHNE QyHKINT

yia
y = 18x — 10sin x + 15 Ha oTpe3ke [O;E]'

OTBeT:

He 3a06yobme nepenecmu 6ce omeemsl 6 Onank omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCMPYKUUeii no 6bINOJIHEHUIO PAdONbL.
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Yacrs 2

/Jlna 3anucu pewenuit u omeemos na 3adanus 13-19 ucnonvzyiime b/IAHK
OTBETOB M 2. 3anuwiume cHauana HOMep 8bINOJIHAEMO020 3a0anusn (13,
14 u m. 0.), a 3amem nonnoe ob6ocnosannoe pewenue u omeem. Omeemut
3anucwlgeaiime 4émKo u pazoopuueo.

a) Pemmre ypaBHeHue

8% —3-2%t2 425 =0
6) HaiinuTe Bce KOpHM 3TOT0 YpaBHEHUS, IPHUHAIICKAIINE OTPE3KY

[log, 5; V3.

B ocHoBaHuu 4eTbpéxyrosibHON nupamuisl SABCD nexuT npsMOYroJIbHUK

ABCD co cropoHamu AB =8 u BC = 6. JlnuHbl OOKOBBIX pEOGEp MUpPaMUIIBI

SA =+/21, SB = /85, SD = /57.

a) Jlokaxmure, 9T0 SA — BBICOTA THPAMHUIBL.
0) Haifmure yron mexnay npsimeivu SC u BD.

Pemure HepaBeHCTBO

15% — 3x+1 _ 5x+1 + 15 -
—x2 4+ 2x -

B tpeyronsnuke ABC Ttouku A, B; u C; — cepenunsl ctopon BC, AC u AB

cooTBeTcTBEHHO, AH — BBIcOTa, ZBAC = 60°, £LBCA = 45°,

a) Jloxaxwure, ato T09kHu A4, By, C; 1 H 1exxat Ha 0THOW OKPY>KHOCTH.
6) Haiinure A, H, ecmu BC = 2+/3.
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B wutone mnmanmpyeTcs B3ATh KpeOWT B OaHke Ha cymmy 28 MiH pyOmed Ha
HEKOTOPBIH CPOK (IIeJI0€ YHCIIO JIET). Y CIIOBHS €ro BO3BpaTa TaKOBBI:

— KaXABIH SHBAaph JONI BO3pacTaeT Ha 25% IO CPaBHEHHWIO C KOHIIOM
HpeBIIYIIEro ro/a;

— ¢ (heBpaIs 110 UIOHD KAXKIOT0 rofia He00X0IUMO BBIIUIATHTh YacTh J10JIra;

— B HMIOJIE KQXXJIOTO T0J1a JIOJT JIOJDKEH OBITh Ha OJNHY U Ty )K€ CyMMY MEHBIIE
JIOJIT'a Ha WIOJIb MIPEIBIAYIIETo To/1a.

Yemy Oyner paBHa oOIIasi cyMMa BBIIDIAT HOCJE IIOJHOTO MOTAIICHUS KPEANTa,
€CJIN HanOOJIBIINIA TOAOBOH TUIaTEX COCTAaBUT 9 MIH pyOIeit?

HaﬁZ[I/ITe BCC 3HA4YCHUA a, IIpHU KaXKAO0M U3 KOTOPBIX YPABHCHHUC
*+QR-a)i=|x—2+al+|x—a+2|
UMECT eZ[HHCTBeHHLIﬁ KOPCHb.

Ha pnocke Hamucano Oomee 40, HO Menee 48 muenbix uyncen. CpenHee
apuMeTHyeckoe O3TUX 4YHUCeNT paBHO -3, cpelHee apu(pMeTHUEeCKoe BCeX
MOJIOKUTENBHBIX M3 HHUX paBHO 4, a cpelaHee apudMETHYECKOE BCeX
OTPUIATENIFHBIX M3 HUX PaBHO -8.

a) CKOJIbKO YHcel HalMCaHo Ha JOcKe?

6) Kakux gmcen HampcaHo OOJIbIIIE: TOJIOKUTEIHHBIX MIIM OTPULIATETIHHBIX?

B) Kakoe HambombIee KOJTUYECTBO MOJOKUTEIHHBIX YHCET MOXKET OBITh CPeau
HUX?
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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 3ameuyanuii 1 moskejaanuii: https://vk.com/topic-10175642 35994898
(Tak:ke TOCTYNHBI APyTrHe BAPHAHTHI VISl CKAYHMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenwmii [Indarop

IIpeamer: | Maremaruka

Crak: | 6 JIeT peneTuTOPCKON NeITeTbHOCTH

Perasuu: | OcHoBatenb n pykoBoauTens npoekra [llkona [Mudaropa

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

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