EavHbIn rocynapctBeHHbIN ak3ameH, 2016 . MATEMATUIKA. lpoburnbHbil ypogeHb

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHUKE

IIpopunbHbIi ypOBEeHD
HMHcTpyKIMs N0 BBINOJIHEHHIO PadoThI

DK3aMeHaAIMOHHAs pPadoTa COCTOMT M3 JIBYX YacTeH, BKIIOYAONINX B CeOs
21 zamanme. Yacte 1 comepxur 8 3amaHWii 0a30BOTO YPOBHS CIIOKHOCTH C
KpaTKUM OTBeTOM. YacTh 2 cOAEpXUT 4 3aJaHUs TIOBBIIICHHOTO YPOBHS
CIIO)KHOCTH C KPaTKUM OTBETOM W 7 3aJlaHUil TOBBIIICHHOTO W BBICOKOTO
YPOBHEMN CIIOKHOCTH C pa3BEPHYTHIM OTBETOM.

Ha BeImonHeHwe K3aMEHAIIOHHON Pa0OTHI M0 MaTeMaTHKE OTBOIUTCS 3
gaca 55 muHYT (235 MUHYT).

OtBeThl K 3amaHussM 1-12 3amuChIBAIOTCA IO IPUBEASHHOMY HIDKE
o0pa3ily B BHIE II€JOr0 YHC/IAa WIM KOHEYHOH HecaTHYHOM npodu. UYwmcia
3aMUIIATE B TOJII OTBETOB B TEKCTE€ PabOTHI, a 3aTeM IEPEHECHTE B OJaHK
oTtBeToB No 1.

OtBeT: "0:8 ) - O ) 8

[pu BeImonHeHUM 3axanuii 13—19 Tpedyercst 3anucarh NOIHOE PELICHUE U
oTBeT B OaHke oTBeToB No 2.

Bce Omankum EI'D  3amonustorcss ApKMMH — 4YEPHBIMH  YEPHWJIAMH.
Jlomyckaercst HCIIOIb30BaHKE TeNEeBOM, KAMWIISIPHONW WK IEpheBOM pyUeK.

[Ipu BeIMOJIHEHHMN 33aHUK MOXHO IOJIb30BAaTHCS YEPHOBHKOM. 3alicH B
YepHOBHUKE HE yUUTHIBAIOTCS IPH OIICHUBAHUH PAaOOTHI.

Bannsl, nmomyuennsie Bamu 3a BBINOJHEHHBIE 33/1aHHSA, CYMMHPYIOTCH.
[TocTapaiiTech BBIOIHNTH KaK MOXKHO OOJIbIIE 3a1aHMi W HaOpaTh HanOoJIbIICe
KOJIMYECTBO OasIoB.

Kenaem ycnexa!

CripaBoYHbIe MATEPHAJIBI
sln2 a+cosia=1
sin2a = 2sing- cosa
cos 2a = cos® o — sin® o
sin{z + f) = sing-cos§+ cosa - sin
cosle + f)=cosag-cos§ —sing-sinf
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Omeemom Kk 3adanusam 1-12 saenaemcsa wuenoe uucio uiu KoHeuHasn
decamuyHan Opods. 3anuwiume YUCNO 6 Nojle Omeema é mexkcme padGomsol,
3amem nepenecume ezo 6 B/IAHK OTBETOB MNe 1 cnpasa om nomepa
COOMmeEemcmeyouiezo 3a0aHuA, HAYUHAA C hnepeoil Kiemouxu. Kadxcoyio
uugpy, 3HaAK «MUHYC» U 3ARAMYI0 RUMWIUME 8 OMOeNbHOU KlemouKe 6
coomeemcmeuu ¢ npueeOéHHviMu 6 0Onanke oopasyamu. Eounuyn
U3MepeHull NUCAMmb He HYHCHO.

Yactn 1

Hexoropsrii ToBap cronn 500 py6sneii. 3arem neHy Ha Hero noBbicim Ha 10%, a

3areM cHm3wn Ha 10 %. Kakoi#i B utore crana rieHa ToBapa?

OTBeT:

OHpeI[eJ'H/ITC 10 PUCYHKY, KaKOT'0 YMCJIa TPOU3O0LLIO PE3KOC NOXOJI0JaHUE, IIPU

KOTOPOM TeMIlepaTypa Bo3ayxa ymana 6oiee ueM Ha 15 rpagycos.
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Cpennsis muHUs Tpaneruu paBHa 10. Pamgmyc BmmcaHHOW OKpYXHOCTH paBeH 4. Ha pucynke uzobpaxen rpadpuk ¢ynxumu f(X). Kacarensmas k 3ToMy rpaduky, %
Haiigure miomanp Tpamneyu. D c MpoBeAEHHAs ¢ aOCIUCCOi 4, MPOXOIUT Uepe3 Hayaao koopauHnar. Haiigure f'(4). m
y o
OrtgerT:
¥ f(x) O
BeposTHOCTB TOT0, UTO HOBAsI IIAPUKOBAS PyUKa MUIIET IJI0XO (MM HE MUIIET), L
paBHa 0,1. ITokynaTens B MarasuHe Mokymnaet ojJHy Takyo pyuky. Haiinure L
BEPOSATHOCTH TOTO, UTO 3Ta PYUKA MMHUIMIET TLTOXO. I
OTser: ) i x N
0 4
T A
Haiinute kopenb ypasnenus ' 3x —21 =7 — x . B oTBete ykaxure Orger: Z
HAaUOONBIINN KOPEHb YPaBHCHHUS. %
OTger: ) O65EM oaHOTO Ky6a B 125 pa3 Gombine 06bEMa apyroro Ky6a. Bo ckomibko pas o
IUIOIIA/Ih IOBEPXHOCTHU TIEPBOTO KyOa OOJIBIIIE TUIOIIAIH TOBEPXHOCTH BTOPOTO {l\')
Ky6a? (@]
[N
[ 6] ) . 19 w
B tpeyronsnuxe ABC yron C pasen 90°, BC=30, SIN A = —— . Haiinure
10 Ortser: —
BeicoTy CH. =
—
E—
OrtBerT: ]
He 3a0yobme nepemecmu 6ce omeemvt 6 0aank omeemos Ne 1 ¢ | =
COOmeemcmauu ¢ UHCMpyKyueil no 6bINOJIHEHUI0 PADOMbL.
—
=
) [EFRE
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Yactb 2

2
Haiinure snauenne seipaskenns 109, 91—-1log,13+log, -

OTBeT:

TpaxTop Tammrt canu ¢ cwiod F=30xH, HampaBIeHHOW TOJ] OCTPHIM YTJIOM O K
TOpU30HTY. MomHOCTs (B KWJIOBATTaX) TpPaKTOpa IpU CKOPOCTH V=6 m/c
Beraucisiercs mo gopmyne: N=FV cosa . [lpn xakoMm MakcHMalbHOM yriie o (B
rpagycax) 3Ta MOITHOCTE OynmeT He MmeHee 90kBT?

OrtBerT:

Ha BcTymuTenpHOM 3K3aMeHe Mo MaTeMaThke 15% MmocTymarommx He pelmid HU
OJTHOW 3amauu, 144 denoBeka PEUIIN 3aJa4d C OIMMOKAMH, a YUCIIO PEIIUBIIIHX
BCE 3a7[a4d BEPHO OTHOCHTCS K YHCIIy HE PEINUBINUX BOBce Kak 5:3. CKOIBKO
YeJIOBEK DK3aMEHOBAIUCH [10 MATEMATHKE B OTOT AEHDL?

OTBeT:

Haiinute Touky MuUHUMYMa QyHKIMU ) = 2x — In(x + 4)+ 238 .

OrtBerT:

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

coomeemcmeuu C uucmpylmueﬁ no 6blNOJIHEHUIO paﬁombt.
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Jlna 3anucu pewenuit u omeemoe na 3aoanua 13-19 ucnonvzyiime bJIAHK
OTBETOB M 2. 3anuwiume cuauana Homep 6blnoaHAeM020 3a0anus (13, 14
u m. 0.), a 3amem noaHoe 000CHO8aHHOe peuwienue u omeem. Omeemuvl

3anuceléaiinme 4émKo u pazoopuueo.

a) Pemmnte ypasnenne COS X — SiN X = 4€0S XSin® x

T
6) HaiiiuTe KOPHH 9TOTO ypaBHEHHS, IPUHAIEKALINE TIPOMEXKYTKY | — ;27T

B npaBuneHOIt TpeyronsHoi upamune SABC cropona ocHoBanust AB paBHa 12, a
6okoBoe pedpo SA paBro 13. Touku M u N — cepenunst péoep SA u SB cooTBet-
ctBeHHO. [Tnockocts o comepxut npsmyro MN U neprneHIuKyIspHa IIOCKOCTH
OCHOBaHHS TUPAMUJIBL.

a) JIokaxkuTe, 4TO IUIOCKOCTH 0 aenurT Meauany CE OCHOBaHMA B OTHOIICHHH
5 : 1, cuuras ot Touku C.

0) Haiinute miomane MHOTOYrOJbHHKA, SIBJISIOIICTOCS CCUCHHEM IMTHPaMHUIbI
SABC miocKoCThIO a.

Pelnute HEPaBEHCTBO 52 455V 4 5ir

B octpoyronsroM Tpeyromsauke ABC mposemn Bricory BH. M3 Toukm H nHa
croponsl AB 1 AC onyctuiu neprieHaukysipsl HK 1 HM cooTtBetcTBeHHO.

a) [lokaxwure, uro TpeyronsHuk MBK nono6en tpeyronsauky ABC.

0) Haiiqure oTHOmEHWEe IUIOmAanM TpeyrodbHuka MBK k  miomamu
gerpipéxyronsarka AKMC, eciu BH-3, a pagnyc okpy»XKHOCTH, ONFICAHHOW OKOJIO
TpeyronsHuka ABC paseH 4.
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B utone 2016 roma mpennpuanMarens Jlrogmmna CTenaHoBHA IUTAHUPYET B3SIThH
kpemut Ha cymmy 1 300 000 pyGuieit Ha peanu3zaiuio Ou3Hec-TpoeKTa. Y CIOBHS
€ro BO3BpaTa TaKOBBI:

- B STHBape Ka)kJ0ro roja joar Bozpacraet Ha 10 % 1o cpaBHEHHUIO ¢ KOHIIOM
TIPEABIIYIIEro rofa;

-C Q)eBpanﬂ 10 MIOHb KaXXa0ro rojaa HeO6XO}II/IMO BBITIJIATUTH HEKOTOPYIO YacCTh
JloJra.

Ha xakoe MHHNMaIbHOE KOJIMYECTBO JIET MOXHO B3SITh KPEAUT MIPU YCIOBUH TOTO,
YTO eKeroHbIe BHIUIATH ObutH He 6omee 350 000 pyoOneit?

HailinuTe Bce 3HaueHus napaMeTpa a, Ipu KaXI0M U3 KOTOPBIX CUCTEMA
ypaBHEHUU

a(x* +1)=y+2—|x|,

2 2
x“+y° =4
HUMECT CIMHCTBCHHOC PCIICHUC.

9

Haiinure Bce menbie N, mpu KOTOPBIX 1podb C = - 1I€JI0€ YHUCIIO.

n®+1
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Cucrema oneHMBaHUA
OTtBeTnl K 3aganusm 1-19

Kaxmoe w3 3amanmii 1-14 cumraercs BBHIMOJHEHHBIMH BEpPHO, €CIIH
9K3aMEHYEMBId Jlal BEPHBIA OTBET B BHJE LEJIOTO YHCIA WIM KOHEYHOM
necaTHaHON npoOm. Kaxmoe BepHO BBHITONTHEHHOE 3alaHWE OICHWBaeTcs 1
OaymoM.

BepHo BbInosHeHHbIE 3a1aHus 15-17 MakCUMyM OIICHUBAIOTCS B 2 Oaia,
3amanus 18-19 — B 3 6amna, azaganus 20-21 — B 4 Oayia.

Ne OrtBeT
3aaHusAg
1 495
2 16
3 80
4 0,1
5 7
6 27
7 15
8 25
9 0,5
10 60
11 240
12 -3,5
a)-Z 1k keZ;
4
T 7K
13 g + 5 keZ.
6)37z_77z_57r_97r_137r
47488 8
14 632
15 (0;1)
9
16 —
55
17 5
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18 4
19 -7;-2;-1;0;1; 3
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