EavHbIn rocynapcTBeHHbIN ak3ameH, 2016 . MATEMATWIKA. lpogbunbHbil ypogeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHUKE

IIpopunbHbIi ypoBeHb
HMHcTpyKIus 0 BHINOJIHEHUIO padoThI

DK3aMeHaIMOHHast paboTa COCTOUT U3 IBYX YacTel, BKIFOYAIOIINX B ce0st
21 zamanme. Yacte 1 comepxut 8 3amaHmii 60a30BOTO YPOBHS CIIOKHOCTH C
KpaTKUM OTBeTOM. YacThb 2 COACpXUT 4 3aJaHUs TIOBBIIICHHOTO YPOBHS
CIIO)KHOCTA C KPAaTKUM OTBETOM W 7 3aJlaHUil TOBBIIICHHOTO W BBICOKOTO
YPOBHEMN CIOKHOCTH C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeH#ne 3K3aMEHAIIOHHON PabOTHI M0 MaTeMaTHKE OTBOIUTCA 3
gaca 55 MunyT (235 MuHYT).

OtBeThl K 3amaHusiM 1-12 3amuChIBAIOTCS MO MPUBEACHHOMY HIDKE
o0pa3ily B BHIC IIEJOr0 YHCJIa WIA KOHEYHOH [ecsITWYHO#M mapodu. Ywcna
3alUIIATE B IOJII OTBETOB B TEKCTE pabOTHI, a 3aTeM IEpeHeCHTe B OJaHK
oTBeToB No 1.

1[]-098

Orser: "0, 8 .

[pu BeImonHeHun 3ananuii 13—19 Tpebyercst 3anucarh NONHOE PELIeHHEe U
oTBeT B OaHke oTBeTOB No 2.

Bce Omankm EI'D  3amonustorcss SpKUMH  YEPHBIMH  YEpPHWJIAMH.
JlomyckaeTcs HCIIOJIb30BaHUE TeIEBOH, KaMIUIIPHOH WITH IIEPhEBOM pyUeK.

[Ipy BBITIOIHEHHMN 337aHUI MOXXHO II0JIB30BAaThCS YEPHOBHKOM. 3aIliCH B
YEpHOBHUKE HE YUUTHIBAIOTCS P OIIEHUBAHNH PAOOTEHI.

Bannsl, nmomyuenHsle Bamu 3a BBHINOTHEHHBIE 33/aHUSA, CYMMHPYIOTCS.
[MTocTapaiiTech BBIOIHNTH KaK MOXKHO OOJbIIe 3a1aHui U HaOpaTh HanOoJbIIee
KOJIMYECTBO 0asloB.

Kenaem ycnexa!

CrnpaBo4HbIe MaTepHAaJIbl

sina + cos?a =1
sin2a = 2sina : cosa
cos2a = cos? a — sin a
sin(a + B) = sina - cosf +cosa - sinfB
cos(e+ B) =cosa-cosf —sina-sinf
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Omeemom Kk 3adanusam 1-12 saensemcsa wuenoe uucio uiu KoHeuHas
decamuyHan Opodsv. 3anuwiume YUCIO 6 Nojle Omeema é mexkcme padGomsol,
3amem nepenecume e2o 6 B/IAHK OTBETOB Ne 1 cnpasa om nomepa
COOmeemcmeyouiezo 3a0anusa, HAYUHAA C nepeoil Kiemouxu. Kadxcoyio
uugpy, 3HAK «MUHYC» U 3ANAMYI0 RUWIUME 8 OMOENbHOU Klemouke 6
coomeemcmeuu ¢ npueeOéHHviMu 6 0Onanke oopazyamu. Eounuuyn

u3mepenuﬁ nucamsb He HYyJHCHO.

Yacrte 1

CTyIeHT moJIy4du CBOU IepBhIi ToHOpap B pasmepe 700 pyOJieii 3a BBIMOIHCHHBIH

nepeBoA. OH pemI Ha BCe TOJIyYeHHBIE JEHBIH KYIHUTh OYKET TIOJIBIAHOB JUIs
CBOEH YYMTEJIFHMIBI aHTJMHACKOrO s3blka. Kakoe HamOouplee KOJIMYECTBO
TIOJIBIITAHOB CMOYKET KYIUTh CTYAEHT, €CIIH Y/AEPXKaHHBIN Y HEro Hajor Ha JIOXOMbI
coctaBisier 13% roHopapa, TrosbnaHel ctosAT 60 pyOnei 3a mTyky M Oyker
JOJDKEH COCTOSATh U3 HEUETHOTO YUCIIa IIBETOB?

OrtBerT:

MoImHOCTh  OTONHTENS. B  aBTOMOOWIIC  pEryJHpyeTcs IOHOJHHUTEIbHBIM
COTIPOTUBIICHHEM, KOTOPOE MOXKHO MEHSTh, IOBOpPAYMBAs PYKOSITKY B CaJlOHE
MammHBL [Ipm  3TOM MeEHseTcs CHia TOKa B DJIEKTPHYECKOH MU
ANEKTPOABHUraTENsl — YeM MEHBIIE COTPOTHBIICHHE, TeM OOIBIIe CHIa TOKA ¥ TEM
OpICTpee Bpamraercss MOTop otonuTens. Ha piucyHke moka3aHa 3aBHCHMOCTB CHIIBI
TOKa OT BEJWYHMHBI COmpoTHBIeHMs. Ha ocum abcuucc OTKIAAbIBaeTcs
conpoTtuBieHne (B OMax), Ha OCH OpAMHAT— CHJIa TOKa B Ammepax. TOK B Ienu
aNeKTpoABHUraTenss ymeHpummics ¢ 8§ 1o 6 Ammep. Ha ckoiasko OMOB mpu 3TOM

YBEIMYUIIOCH COTIPOTUBIIEHUE 1IeTn?
f 3

I(4)

R(Om)

0l 05

OTBerT:
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Haiiute (B cM?) miomazs S 3aKpameHHoi (Urypbl, H300pakeHHOM Ha KIeTIaTOH

S
Oymare ¢ pa3mepoMm KieTku 1 cMm x 1 cM (cM. puc.). B orere 3anummnTe —.
s

L1
-

OtBeT:

J1Be (aOpuKu BBIMYCKAIOT OJIMHAKOBBIE CTEKIIA JUIsi aBTOMOOMIIBHBIX (ap. [TepBast
(abpuka Boiyckaet 45% stuxcrekod, Bropas — 55%. IlepBas padpuka
BhIITycKaeT 3% OpakoBaHHBIX CTEKOJI, a Bropast — 1%. Haiinute BeposTHOCTB TOTO,
YTO CJIy4aiiHO KYITUIEHHOE B Mara3uHe CTEKJIO OKa)XeTCsi OpaKOBaHHBIM.

OrtBert:

Haiiyiure kopensb ypasuenusx? + 9 = (x + 9)2.

OrTBert:

E B tynoyronsaoM Tpeyromsauke ABCAC = BC |, Beicota AH paBra 7, CH =24 .
Hainuresin ACB.

OrtBert:
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Ha pucynke nzobpasken rpapux dpynkuuu y=Ff(X),onpenenennoii Ha uuTepsane
(=5; 5). OmpenennTe KOJIMYECTBO LEIBIX TOUYEK, B KOTOPBIX NPOU3BOIHASI(DYHKIINH

f(x) orpunarensua.

OTBerT:

Haiigute 06beM MHOTOTpaHHHUKA,BEPIIMHAMU KOTOPOTO SIBIISIOTCA TOUKU A, B, C,
A:, Bi, C: mpaBuwibHON 1mectuyronbHOM npusmbl  ABCDEFA1B1CiD:EsFy,
IUIOIIA/h OCHOBAHMS KOTOPOil paBHa 6, a 00KOBOE peOpo paBHO 3.

OtBeT:

He 3abyobme nepenecmu e6ce omeemvl 6 Onank omeemoe Ne 1 ¢

coomeemcmeuu ¢ uncmpykuueﬁ no 6blNOJIHEHUIO pa60mbl.
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Yacts 2

5cos 29°

HailinuTe 3HaueHne BbIpaXEeHUS E
n

OtBeT:

IMpu Temnepatype 0°C pensc umeer mmmny lo=10 M. I[Ipu Bo3pacTannn
TeMIIepaTypbl IPOUCXOIUT TEIIOBOEPACIINPEHNE PEIIbca, U €ro JAIMHA,

BBIPXKEHHAs. B METpax, MeHstercs 1o 3akony 1(t°)= lo(1+0:1°), ruea

=1,2:10"°(°C) ~k0d()pHIHEHT TErIOBOro paciMpeHus,t°~Temmeparypa(s
rpagycax Llenscus). IIpukakoii Temmneparype penbsce yumHATCS Ha 3 MM? OTBeET
BbIpa3ure B rpaaycax Llenbcust.

OrTBert:

Komnanuns "Anpda" Hauama HHBECTHPOBATH CPEICTBA B IMEPCIEKTUBHYIO OTPACih
B 2001 romy, mmes kamutan B pazmepe 5000 mommapos. Kaxmerii rox, HauMHAS C
2002 roma, oHa moaydana HpHOBLIb, KoTopas cocraBisuia 200% oT Kamutana
mpensiaymero roga. A xommnanua "bera " Havanma MHBECTHPOBATH CPEACTBA B
npyryio orpacas B 2003 roxmy, mmes kanmrtan B pasmepe 10000 mommapos, w,
HaunHas ¢ 2004 roma, eXeromgHo moiydaia mpuObLTb, coctaBisomyo 400% ot
Kamurtaua mpeablayliero roxa. Ha CKoMbKO [0JUIapOB  KamuTan OJHOW U3
KoMIaHuii ObUT OoJibllie KamuTana apyroi kK koHuy 2006 roxa, eciiu npuObUTL U3
000poTa HE U3bIMAaIach?

OTBerT:

HaiinuTe HauMenbInee 3Hadenne Gynkimny = logs(x? — 6x + 10) + 2

OrTBert:

He 3abyobme nepenecmu ece omeemvl 6 Onank omeemoe Ne 1 ¢

coomeemcmeuu C uucmpykuueﬁ no 6bINOJIHEHUIO paﬁombt.
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/Jlna 3anucu pewenuii u omeemos na 3adanusn 13-19 ucnonvsyiime bJIAHK
OTBETOB M 2. 3anuwiume cuauana Homep 6vlnoausemozo 3aoanusn (13, 14
u m. 0.), a 3amem noJHOe 00OCHOBAHHOEe peuienue u omeem. Omeemuvl

3anucvléaiime 4émko u pazoopuueo.

a) Pemmre ypaBHeHue 242 COSZ(%H + x) —sin2x = 0.

o 7
0) Haiimute KopHHU 3TOTO ypaBHEHUS, IPUHAIUICKAIITIE TTPOMEKYTKY [27T; 7]

B npasunbHoi#t TpeyronsHoit nupamuae MABC ¢ ocHoBannem ABC cTopoHbI
OCHOBaHHMS PaBHEI 6, a 00KOBBIC peOpa paBHbl 8. Ha pedpe AC HaxoauTcst Touka
D, na pebpe AB naxonurcs Touka E, a Ha pebpe AM — rouka L. M3zBectHO, uTO
CD = BE = LM = 2. HaiiguTte miomaab CCYCHUS MHPAMUIBI IJIOCKOCTHIO,
npoxoasiiei yepe3 Touku E, D u L.

Pewnre HepaBeHCTBO

logy42(7x% — x3) +log, -1 (x* = 3x) = log 757 V5 — x.

B pasuoGeapentom Tpeyrombauke ABC ¢ yriom 120 mpu Bepmmne A mpoBesieHa
ouccektpuca BD. B tpeyronsauke ABC Brincan npsmoyronsauk DEFH Tak, uto
cropona FH nexut na orpeske BC, a Bepimna E — Ha otpeske AB.

a) JJoxaxwure, uro FH = 2DH.

6) Haiinure nnomans npsimoyronsauka DEFH, eciu AB = 4.

depmep nosTyyri1 KpenuT B OaHKe MO/ ONpeieTICHHbII TPOLEHT To10BbIX. Yepes
rox (¢epMep B CUET MOTALIeHHs KpeauTa BepHyJ B OaHk 3/4 oT Bcell CyMMBI, KOTO-
PYIO OH JIOJDKEH OaHKY K 3TOMY BPEMEHH, a €lIe Yepe3 ToJ] B CUET MOJIHOTO Iora-
LIEHHs KpeJuTa OH BHEC B OaHK CyMMYy, Ha 21% NpeBhIIaoniyio BEIHIHHY HOITy-
YEHHOT' 0 KpenuTa. KakoB MpOIEHT roI0BBIX 110 KPEIUTY B JAHHOM OaHKe?

HaﬁﬂHTe BCC 3HAUCHUS MMapaMeTpa a, Ipu KOTOPBIX YPAaBHCHUC
(tgx + 6)? — (a®> + 2a+ 8)(tgx + 6) + a®(2a+8) =0

3n
HMeEeT Ha OTpe3Ke [0;7] POBHO JIBa pEIICHHS.
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a) MosHo i ipencTaBuTh urcio 2014 B BUIe CyMMBI IBYX pa3IHIHBIX
HATYPaJIBHBIX YHCEN C OJMHAKOBOW CyMMOM IT(p?

6) MOXHO JTH TIPeICTaBUTh YUCIIO 199 B BHIE CyMMBI IBYX pa3IHIHBIX
HATYPaJIBHBIX YHCEN C OJMHAKOBOW CyMMOM ITudp?

B) HalinuTe HauMeHbIee HATYpaIbHOE YHCIIO, KOTOPOE MOYKHO NPEICTaBUTh B
BUJI€ CYMMBI IISITH Pa3JIMYHBIX HATYypaIbHBIX YUCEN C OJIMHAKOBOM CyMMOU LUQp.
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Cucrema oleHUBaHNUSA
OTtBerhl K 3aganuam 1-19

Kaxmoe w3 3amanmii 1-14 cumraercs BBHIMOJHCHHBIMH BEpPHO, €CIH
9K3aMEHYEMBbI Jal BEpHBI OTBET B BHUAE LEJIOIO 4YMCIAa WIM KOHEUHOM
necsThaHON npobu. Kaxmoe BEepHO BBIMOIHEHHOE 3aJaHHe OICHHUBaeTcs |
0asIoM.

BepHo BBITOMHEHHBIC 3aaHus 15-17 MakCHMyM OIICHWBAIOTCS B 2 Oainia,
saganus 18-19 — B 3 6anna, asaganus 20-21 — B 4 6ana.

Ne OrtBeTr
3aaHMs
1 9
2 05
3 2,25
4 0,019
5 -4
6 0,28
7 7
8 3
9 5
10 25
11 35000
12 2
aytn,n3Z
13 0) 2m; 31
14 2v/30
15 —2<x<-1,3<x<5
16 24 —12V3
17 120
18 (=V6;—2); (=2, -1); 4
a) na
19 0) et
B) 110
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