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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.

-0.8 n-0,8

[Mpu BeIMONHEHMN 3a1aHuil 13—19 Tpebyercs 3anucaTth MOJHOE PelIeHHe U
OTBET B O1aHKe 0TBETOB Ne 2.

Bce Omankum EI'D  3anonHsorcs SApKUMH  YEPHBIMH  YEPHHUIAMH.
JlomyckaeTcst HCTIONb30BaHKE TeJICBOM, KAMIUIIPHON MIIM TIEPhEBOH pyUEK.

[Tpn BBIMONHEHNH 3alaHAH MOXKHO IOJH30BATHCSl YSPHOBUKOM. 3aliCH B
YEepHOBHKE HE YIUTBIBAIOTCS TP OLICHUBAHUU PabOTHI.

Bamnbl, mosmyyeHHsle Bamu 3a BBINOJIHEHHBIE 3allaHUsl, CYMMHpPYIOTCS.
[NocrapaiiTech BBIITOIHNTH KaK MOXKHO OOJIbIIE 33/1laHUH ¥ HAOpaTh HanOoJbIIee
KOJINYECTBO 0aslIoB.

Kenaem ycnexa!
CrnpaBoYyHbIe MAaTePHAJIbI

sin?a + cos?a =1
sin2a = 2sina - cosa
cos 2a = cos? a — sin® a
sin(a + f) =sina-cosfB + cosa - sin
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.

Cucrtema HaBHrauuu camoiiéTa MHGOPMHUPYET IacCaXupa O TOM, YTO MOJET
npoxoxut Ha BbeicoTe 39000 ¢yroB. Bripasure BBICOTY monéTa B METpax.
Cuwnraiite, uto 1 ¢yt paBen 30,5 cm.

OTBeT:

Ha numarpamMMe mokaszaHa cpeiHeMecsyHas TeMIepaTypa Bo3ayxa (B rpamycax
Lenbcust) B MpkyTcke mo pe3ysibTaTraM MHOTOJIETHUX HaOmoaeHuil. Haliaure mo
IuarpaMMe KOJMYECTBO MECSIeB C Hadana (eBpais MO KOHEIl aBrycTa, Korja
cpenHeMecsiyHas TeMieparypa B IpKyTcke NOJ0KUTENbHA.
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OTBeT:
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Ha xiergaroit 6ymare ¢ pasmepom kietkn 1 X 1 m3o0paxéH paBHOOEIpEHHBII
MIPSIMOYTOJIBHEIA TPeyroNbHUK. Haliaure mInHy ero OUCCEeKTPUCH, BRIXOAAIICH
U3 BEPUIMHBI IPSIMOTO yria.

OTBeET:

Hayunas xoHdepennus npooautcs B 4 naHsa. Bceero 3ammanupoBano 80
JIOKJIaZIOB — TepBble ABa OHA MO 12 MOKNanoB, OCTaJbHBIE PaCHpEACICHEI
TTOPOBHY MEXIY TPETHUM U 4eTBEPTHIM THAMH. Ha KoH(epeHInHu miaHupyercs
nokman mpodeccopa M. Ilopsaok MOKIAAOB OMpeAessieTcs: KepeObEBKOI.
KakoBa BeposiITHOCTb, YTO 0K Ipodeccopa M. OKaxeTCs 3aIlaHMPOBAaHHBIM
HA TIOCIICAHAH JIeHb KOH(EpeHITUH?

OTBeT:

Haiinute kopeHb ypaBHEHMS

V28 —2x = 2.

OTBeT:
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B tpeyromnsauke ABC yron C pasen 58°, Ouccexrpucel AD u BE
nepecekarores B Touke 0. Hafimure yron AOB. OtBer maiite B
rpamycax.

OTBeT: . A F

Ha pucynke uzobpaxén rpapuk y = f "(x) — npoussoanoil ¢pyukumu f(x),
onpenenénnoi Ha uatepsaie (—3;19). HaliauTe KOIMYECTBO TOYEK MAKCUMyMa
byukuuy f(x), npuHaIIeKamux oTpesky [—2; 15].

4 = ()
3 y=7(x)
N
) / \
301 19 %
AIAL] \ AW
¥ A\

OTBeT:

B npsmoyronsaOoM napamienenunene ABCD A, B, C;D, n3BecTHBI [UTHHBI pEdEp:
AB = 28, AD = 16, AA, = 12. Haligure cuHyc yria Mexay npsmeiMua DD; u
BlC.

D, C,
A, E B,
-
'o"D.~-. .---.C’
A B
OrtBert:
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Haiinute 3HaueHUE BBIpaXKEHUS
log, 12,25 + log, 4.

Ortser:

B xone pacmaza paguoakTHBHOTO W30TOIA €r0 Macca YMEHBLIASTCs 10 3aKOHY

t
m(t) =mg 27T, tne my (MT) — HayaJgbHAs Macca M30Toma, t (MHH.) — BpeMs,
IpoIeaniee OT HavalbHOTO MOMEHTa, T (MHUH.) — TepHox moiypacmana. B
HavyalbHBI MOMEHT BpEMEHH Macca uzotonma my = 50 wmr. Ilepwon ero

nonypacnaga T = 5 muH. Yepe3 cKkoJIbKO MHUHYT Macca M30TOma OyaeT paBHa
12,5 mr?

OTBeT:

N3 nynkra A B nmyHKT B, paccrosiHue Mexny kotopbiMu 30 KM, OJHOBPEMEHHO
BBIEXAJIM aBTOMOOMIIMCT M BEJIOCHIEINCT. 3a 9ac aBTOMOOMIIMCT TPOE3XKaeT Ha
70 xm Oosplie, ueM Besocurenuct. OmpeaenuTe CKOPOCTh BEIOCUIIETUCTA, €CITU
M3BECTHO, YTO OH NMpHOBUI B MyHKT B Ha 1 wac 10 MuHYT no3xe aBTOMOOMIHNCTA.
OrtBer fnaiite B KM/4.

OTBeT:

Haiinure Touky MakcumyMa (yHKIAA
x%+ 36

y= X

OTBeT:

He 3a06yobme nepenecmu 6ce omeemsl 6 Onank omeemos Ne 1 ¢
COOmMEemMcmeuU ¢ UHCMPYKUUeEil NO 6bINOJIHEHUIO PAOOMBbL.
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Yacrs 2

Jlna 3anucu pewenuii u omeemoe na 3adanusn 13-19 ucnons3zyitme b/IAHK
OTBETOB M 2. 3anuwiume cHauana HoMep 6blnoiHAeM020 3adanusn (13,
14 u m. 0.), a 3amem nonnoe o6ocnosannoe peuienue u omeem. Omeemut
3anucwleaiime 4émKo u pazoopuueo.

[ERN
(S,

[ERN
»

a) Pemmre ypaBHeHue
3
2sin?x + 4 = 3v/3sin (7 + x).
0) Haiimute BCce KOPHH 3TOTO YpaBHEHUsI, MPUHAJICKAIIUEC OTPE3KY

-5

B npasunbHO#M TpeyroasHoi npusme ABCA,B;C; cropoHa AB ocHOBaHuUs paBHa
6, a 6okoBoe pedpo AA; paBHo 3. Ha pébpax AB u B, C; otmeuensl Touku K u L
COOTBETCTBEHHO, MPUIEM

AK = B;L = 2. Touka M — cepenuna pebpa A;C;. [lmockocTs y mapasuienapHa
npsmoit AC u conepkut Touku K u L.

a) [loxaxwure, uyto npsiMasi BM nepneHIuKyIspHa INIOCKOCTH Y.
6) Haiinure 00bEM mupaMubl, BeplIMHA KOTOPOM — Touka M, a ocHOBaHHE —
CeYeHNE JaHHOMN NPHU3MBI INIOCKOCTBIO V.

Pemmre HepaBeHCTBO
4-25% =20

125x _25x+ﬁs 4’.

B paBHOOenpeHHOM TyHOyroilbHOM TpeyroidbHuke ABC Ha TpPOIOIDKEHHUE
6okoBoii cropoHsl BC omymena Beicota AH. U3 Touku H Ha cropoHy AB 1
ocHoBaHne AC omymmens! nepreHAuKyIsApsl HK 1 HM cOOTBETCTBEHHO.

a) [loxaxwure, uto orpe3ku AM u MK paBHBI.
0) Hatinure MK, ecmu AB = 5, AC = 8.
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B mrone 2016 roga muaHupyeTcs B3SATh KpeAUT B OaHKE Ha TPHU Toza B pa3mepe S
MIIH pyOJei, Tae S — 1esoe 9rucio. Y CIOBHS €ro BO3BpaTa TaKOBHI:

— KaXIbpl sHBapb A0Ar yBenuuuBaercs Ha 30% MO CpaBHEHHMIO C KOHIIOM
MpebIIYIIEro roaa;

— ¢ (heBpaIs MO MIOHB KAXKIOTO T0/1a HEOOXOAUMO BBITUIATHTH OJHUM IUIATEIKOM
YacTh JOJITa;

— B HIOJNIE KaXIOro ToAa JOJr JOJDKEH COCTaBJIATh YacTh KpeAuTa B
COOTBETCTBHH CO CIIECIYIOMIeH TabIuIeit.

Mecs uron Hrone 2016 Urons 2017 Urons 2018 Hromns 2019

Honmr (8 muH | S 0,65 0,258 0
pyOureit)

Haiinure nHambonplnee 3HaueHHe S, IPH KOTOPOM Kaxkaash W3 BHILIAT Oyner
MeEHbIIEe 5 MITH pyOIreit.

Haiinure Bce 3HaueHuUs a, Npu KakJIOM U3 KOTOPBIX YpaBHEHUE
(4cosx—3—a)-cosx—2,5cos2x+1,5=0

HMeeT XOTs Obl OJMH KOPCHb.

Nmeercs 8§ kaprouek. Ha HUX 3amMCBIBAIOT IO OJHOMY KaxkJ0e U3 uucen 1, —2,
—3, 4, =5, 7, —8, 9. Kaprouku nepeBopaunBaiOT u mnepemenmpanT. Ha ux
YUCTBIX CTOPOHAX 3aHOBO MUIIYT MO OJHOMY Kaxaoe u3 umcen 1, —2, —3, 4,
=5, 7, =8, 9. Ilocie 3Toro umcina Ha KaXIOH KapTOUYKE CKIAJBIBAIOT, a
MOJYYeHHBIE BOCEMBb CYMM IIEPEMHOKAFOT.

a) Moxet 1 B pe3ynbTaTte noayaurscs 07

6) Moxxer Jiu B pe3yabTaTe MOIXyduThest 17

B) Kakoe HauMeHblee LeJI0€ HEOTPUIATEIBHOE YUCIO MOXET B DPe3yibTaTe
MOJYIHUTHCS?
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O npoekre «IIpodHbIii EI'D ka:kayio Hegea10»
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 IOCTYNHBI APyTrHe BAPHAHTHI VISl CKAYHMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Tudarop

Ipeamer: | Maremaruka

Crax: | 6 JIeT peneTUTOPCKON AesITeNbHOCTH

Peraqun: | OcHoBatesb 1 pykoBoautenb npoekta lllkomna [Tudaropa

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

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