EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2017 r. MATEMATUIKA. lNpogunbHbil yposeHb

Enuublii rocyiapcTBeHHbIH IK3aMeH
no MATEMATHKE

IIpo¢dunbHbIii ypoBeHb
HNHcTpyKuMs 0 BHINOJHEHUIO padoThI

DK3aMeHaIOHHAs pad0Ta COCTOMT M3 JIBYX YacTel, BKIIOYAIOIINX B CeOs
21 3apmanme. Yacte 1 comepxutr 8 3amaHuii 6a30BOro YpOBHSI CIIOXHOCTH C
KpaTkuM OTBeTOM. YacTe 2 coaepXUT 4 3ajaHus MOBBIIIEHHOTO YpPOBHS
CIIO)KHOCTU C KpPaTKUM OTBETOM U 7 3aJaHUIl MOBBIIIEHHOTO U BBICOKOTO
YPOBHEM CIIOKHOCTH € Pa3BEPHYTHIM OTBETOM.

Ha BpImosnHeHNe 5K3aMEHAIMOHHOW PadOTHI 0 MaTeMaTHKEe OTBOAWTCA 3
gaca 55 muHyT (235 MHHYT).

OtBersl K 3amaHusiM 1—12 3amuchIBaroTCS MO NPUBEAEHHOMY HIDKE
o0pasily B BHAE ILENOTO 4YWCIIA WIM KOHEYHOH JecATHYHOW apobu. Ymcma
3allMIINTE B TONS OTBETOB B TEKCTE PAabOTHI, a 3aTeM MEpEeHECHTe B OIaHK
orBeToB Ne 1.

OtBer: -018 . - O ) 8

[Tpu BeIMONHEHMN 3aaHuil 13—19 Tpebyercs 3anucarth MOJHOE PelIeHHe U
OTBET B O1aHKe 0TBETOB Ne 2.

Bce Omankum EI'D  3anonHsorcs SApKUMH  YEPHBIMH  YEPHHIAMH.
JlonmyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, KAIWLISIPHON WIN NIEPbEBON PyUEK.

IIpu BBINONHEHUM 3alaHUIl MOXKHO TOJB30BaTbCS YEPHOBHKOM. 3allUCH B
YEpHOBHKE HE YIUTBIBAIOTCS TIPH OLICHUBAHUU PabOTHI.

bannel, monmydeHHsle BaMu 3a BBINOJNHEHHBIE 3aJaHHsA, CYMMHPYIOTCS.
[NocrapaiiTech BBIITOIHNTH KaK MOXKHO OOJIbIIE 33/1laHUH 1 HAOpaTh HanOoJbIIee
KOJIMYECTBO OAJIOB.

Kenaem ycnexa!

CrnpaBo4Hble MaTepHAJIbI
sin?a + cos’a =1
sin 2a = 2sin o - COS &
cos2a = cos’ o —sin’ o
sin(a + ) =sin - cos f+cosa -sin
cos(a + 8)=cosa - cos B —sin o -sin 8
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Omeemom K 3adanusam 1-12 saensemcs wuenoe uucio uiu KoHeuHaAs
decamuunas Opods. 3anuwiume Yucjio 6 noje omeema é mexkcme padomol,
3amem nepenecume e2o 6 B/IAHK OTBETOB N 1 cnpasa om nomepa
COOmMEEMCmMEYIouie20 3a0aHus, HAYUHAA ¢ nepeoil kKiemouku. Kaixcoyrwo
uugpy, 3HaAK «MUHYC» U 3ANAMYI0 RUWIUME 6 OMOENbHOU Kilemouke 6
coomeemcmeuu ¢ npueedénnvimu ¢ oOnamke oopaszyamu. Eounuyor
UzMepeHull NUCAmy He HYICHO.

Yactp 1

Lena noyutapa B pyoJisiX CHU3WIIACh HA HEKOTOPBIA IPOMEXYTOK BpeMeHu Ha 20%.
Ha cxosbKo IPOLEHTOB 3a 3TO K€ BpeMsl BBIPOCIA IieHa pyOis O OTHOIICHUIO K
nosnapy?

OTBeT:

Ha nuarpamMe mokas3aHo 4YHCIO 3alpOCOB CO CIIOBOM XOKKEM, cpenanHbix Ha
HEKOTOPOM IIOMCKOBOM CaliTe BO BCE MECSIBI ¢ SHBaps 1Mo ceHTs0ps 2012 rona.
ITo ropu3OHTaNM YKa3bIBAIOTCSI MECSIIBI, MO BEPTHKAIM — YHCIO 3alpoCOB 3a
JMaHHBIA Mecst. OnpeaennuTe o Juarpamme, CKOJIbKO ObLIIO MECSIIeB B YKa3aHHBIN
MIEPHO]T, KOTIa YHCIIO 3aIPOCOB CO CIOBOM XOKKEM 65b110 Mensmre 3 600 000.
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OrtBeT:
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Ha xoopanHatHoit mockoctu 3anansl Touku: A(S;-1), B(-4;-2), C(-3;2). Haitnure
koopauHaTel  Toukn  JI, ecim  derblpéxyrombHuk  ABCJl  aBnsercs
napajuiesiorpaMmMoM. B oTBeTe ykaKuTe HAMMEHBIIYIO U3 KOOpAUHAT TOUKH /.

OTBerT:

3aBol MPOM3BOJIUT XOJOAWIbHUKH. B cpemnem Ha 100 KauecTBEHHBIX
XOJIOAWIBHUKOB TIPUXOTUTCA 15 XONOAWIBHHUKOB CO CKPBITHIMH JAedeKkTamu.
Hailinure BepoATHOCTH KYIUIEHHBI  XOJOIWJIbHUK

Ka4uyCCTBCHHBIM. Pe3yJ'II>TaT OKPpYIJIUTE 10 COTBIX.

TOro, 4TO OKaXXCTCsA

OTBerT:

Haiizure kopens ypasuernns 100™° = 0,001.

OrTBerT:

CropoHbI napaiienorpaMma paBHbl 8 U 16. BricoTa, onylieHHas Ha TIEPBYIO
cropoHy paBHa 10. Haifiute BBICOTY, OIYIIEHHYIO Ha BTOPYIO CTOPOHY
mapaiesiorpaMma.

OrtBerT:

[Mpsmast y=2X+4 sBisieTcs KacaTeIbHOM K rpaduKy QyHKImMn Y = ax® +8x+7.

Hatinure a.

OTBerT:
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[Tnomans 60KOBOIT MOBEPXHOCTH HWJIMHIPA paBHA 247, a BBICOTA LIMJIMHIPA paBHA
5. Haligute paanyc OCHOBaHMsI LIUIUHIPA.

OTBeT:

He 3abyobme nepenecmu 6ce omeemslt 6 Onank omeemos Ne 1 ¢

coomeemcmeuu ¢ uncmpykuueﬁ NnoO 6bINOJIHEHUIO paﬁombt.

Yacrp 2

log, 5125
log,s5

Hailinute 3HaueHue BeIpaXXeHUS

OTBeT:

Macca paguoakTHBHOTO BelecTBa (M) ¢ TEYeHHEM BPEMEHN MEHSIETCSI 10 3aKOHY
t

m=m,- 27 rmeT- IEPHOJ MOTypacIaga 3Toro BemecTsa, M, - macca

BEIIIECTBA B MOMEHT Havaja HaOJIoAeH!s, t — BpeMs, Mpole iee oT Hayaja
HaOmroneHus. [TpoBoUTCA ONBIT 1O HAOIIOAEHUIO 32 PacnajoM pPaaHOaKTHBHOTO
BELLECTBA C NepruoJoM noistypacnaga T=15 mun. Yepes 8 MuH. nociie Hauana
oIbITa Macca BeulecTBa crajia paBHa 192 r. OnpenenuTte, yepe3 Kakoe
MHHHMMAaJIbHOE BpeMs MocJIe Havaja OIbITa Macca BemecTBa Oyzer He 6omnee 1,5 T.
(OtBer BBIpa3uTE B MUHYTAaX)

OtBeT:

Cwmemanu 30%-Hb1ii pacTBOp COMsIHOM KUCAOTHI ¢ 10%-HbIM U noyunnu 600 T
15%-noro pactBopa. Cxosbko rpammMoB 30%-Horo pacTBopa ObLI0 B3STO?

OrtBeT:
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Haiture Touky makcumyma dynxman Y = 10g 2 (4 +10x — XZ)— 71.

OTBerT:

He 3a0yobme nepenecmu ece omeemsl 6 Onank omeemos Ne 1 ¢

coomeemcmeuu C uncmpym(ueﬁ Nno 6blNOJIHEHUIO pll60mbl.

Yactp 2

/na 3anucu pewenuii u omeemos na 3adanusa 13-19 ucnonwvzyime bJIAHK
OTBETOB M 2. 3anuwiume cnauana Homep 6bInoaHAeM020 3a0anun (13, 14
u m. 0.), a 3amem nojamnoe 000CHosannoe peuienue u omeem. Omeemol
3anucwiéaiime 4émKo u pazoopuueo.

a) Pewnte ypasuenne COS4X +2sin?x=0.

6) HaiinuTe KOpHH 3TOTO ypaBHEHUsI, IPUHAJIeKAIINE TPOMEXYTKY [-1; 3].

B ocnopamum mpsmod npmsmel ABCA;B;C; nexur paBHOOEIpEHHBIA
tpeyronsauk ABC, B koTopom AB=BC, AC=16. Ha peGpe BB ; BeiOpana Touka E

tak, 4yro BE: B, E=3:5. Vron mexay ninockoctamu AA ; Cu AEC pasen 45°.

a) Jloxaxwure, 4T0 paccrosHue mexay AB u A, C;paBHO 60koBOMYy pedpy

IIPU3MBI;

0) Haiimure paccrosaue mexny ABu A, C,, ecmu EC=10.

3x+6
log, log, =

3 x+2>1.

Pemmre Hepasenctso 0,3

B tpeyronbnuke ABC HM onuH U3 yrioB He sBisgercs npambiM. Otpesku AA .,

BB, CC, - Breicotnl Tpeyronbnnka ABC, H — Touka nepeceyenus BBICOT 3TOrO

TPEYTOJIbHUKA.
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a) Jlokaxwure, 4TO cepenuHbl cTOpoH TpeyroiabHnka ABC u cepequHbl 0Tpe3KOB
AH, BH, CH nexar Ha OnHMCaHHOH OKPYXHOCTH TpeyroiabHuka A, B, C; (mannas
OKPY’KHOCTb Ha3bIBaCTCS OKPY>KHOCTBIO Diinepa);

0) Haiimure pamwyc omucaHHOH oOkpyxkHOCTH TpeyroisHuka A;B,C;, ecin

cos LZABC = % AB=6, BC=2.

Briiaguuk monokmi B OaHK HEKOTOPYIO CYMMY. YKaKHUTE TaKO€ HaWMEHbBIIEE
[IeJI0e 3HAUCHHE I, YTOOBI MPU CTABKE TOJOBBIX % (3TO 3HAYMT, YTO B KaXKIBIN
MOCJIEAYIOIUNA roJl cyMMa BKJIaJa YBEJIWYUBAETCS Ha % IO CpaBHEHHUIO C
npeAblIymuM) 4depe3 4 roga cymMMa BKJIaJa crajia Oonblle, 4YeM CcyMMa
NepBOHAYANBHOTO BKJIaJa, YBEeIUMYeHHas B 4 pasa.

Haiinute Bce 3HaueHus napaMeTpa a, IpU KOTOPbIX B MHO>KECTBE PELLIEHUN
HEPaBEHCTBA

2
x(x—2a—4)<4%—a2—8a

HEIb3sl PACMOJIONKHUThH JIBA OTpPe3Ka JIMHOW 1,5 Kak[blil, KOTOpbIE HE HMEIOT
00IHX TOYEK.

Nmeetcs 8 kaprouek. Ha HUX 3amCHIBAIOT [0 OJHOMY KaxKaoe u3 uucen 1, -2, -3,
4,-5,7, -8, 9. Kaprouku nepeBopaynBaroT U NepeMennBaioT. Ha ux ducThix
CTOpOHAX 3aHOBO IUIIYT IO OJHOMY W3 4wmcen 1, -2, -3, 4, -5, 7, -8, 9. [Tocxe sToro
Yrcla Ha KaKJOH KapTOYKe CKIIAABIBAIOT, a MIOJIydeHHBIC BOCEMb CYyMM
MIEPEMHOXKAIOT.

a) Moxert nu B pe3ynbTare Noxy4urses 07

6) Moxer 11 B pe3ysbTaTe NoJayduThes 17?

B) Kakoe HanmMeHbIIIee 11e710€ HEOTPHUIIATEIIbHOE YHCI0 MOXKET B PE3yJIbTATEe
MTOTYyIUTHCS?
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Cucrema oneHNBaHUA
OtBerbl K 3aganusam 1-19

Kaxmoe w3 3amanmii 1-12 cumraercs BBINOJHEHHBIMH BEPHO, €CIH
9K3aMEHYEMbIl Jan BepHBIH OTBET B BHUAE LEJIOTO 4YHCIAa WM KOHEYHOM
JecaTHIHO#M npoOu. Kaxkmoe BepHO BBIOJHCHHOE 3allaHHWE OIICHUBacTcs |
OaoMm.

BepHo BhInOTHEHHBIC 3a1aHus 13-15 MakcuMyM OlleHUBAIOTCS B 2 0aia,
3amanus 16-17 — B 3 0amna, a 3amanus 18-19 — B 4 6amna.

Ne OtBeT
3a1aHus
1 25
2 6
3 3
4 0,87
5 -0,05
6 5
7 3
8 2,4
9 3
10 113
11 150
12 5
a)£ + ﬁ keZ:;

4 2

13 + % +m,ne”.
4 6 4 6
14 82
15 (-0,5; 2)
16 —3@
10

17 42
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18 [1;1,5], [2,5; 3]
a) HeT

19 0) HeT
B) 4
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