EavHbIn rocynapcTBeHHbIN ak3ameH, 2016 . MATEMATUIKA. lpoburnbHbil ypogeHb

EnuHblii rocyiapcTBeHHbIH 3K3aMeH
no MATEMATHUKE

IIpopunbHbIi ypOBEeHD
HHcTpyKIus N0 BLINOJHEHUIO Pad0ThI

DK3aMeHaAIMOHHAs pPadoTa COCTOMT M3 JIBYX YacTeH, BKIIOYAONINX B CeOs
21 zamanme. Yacte 1 comepxur 8 3amaHWii 0a30BOTO YPOBHS CIIOKHOCTH C
KpaTkuM oTBeTOM. YacTh 2 comepkuT 4 3ajaHusl TOBBILLIEHHOTO YPOBHS
CJIO’KHOCTHU C KPaTKUM OTBETOM M 7 3a/1aHUH MOBBIIIEHHOT'O U BEICOKOT'O YPOBHEM
CJIO’KHOCTH C pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHwe 5K3aMEHAIOHHON Pa0OTHI M0 MaTeMaTHKE OTBOIUTCA 3
gaca 55 muHYT (235 MUHYT).

OTBeTHI K 3a7aHusAM 1—12 3aUCBIBAIOTCS 10 MIPUBEAEHHOMY HUXE 00pa3iry
B BHJIC 1IE€JI0T'0 YKCJIa WIIK KOHCUHOW NECATHYHOMN qpo0u. Huca 3anuIimuTe B moJs
OTBETOB B TEKCTe paboThI, a 3aTeM nepeHecute B OnaHk oTBeToB Ne 1.

Ormser: _~0.8 ) 0 - O 5 8

[Tpwu BemonHeHNK 3aganuii 13—19 Tpebyercst 3anucarh NOIHOE PELIeHHEe U
oTBeT B Oanke oTBeToB No 2.

Bce Omankm EI'D  3amomustorcss ApKMMH — YEPHBIMH - YEPHWJIAMH.
Jomyckaercst HCIIOIb30BaHKE TENE€BOM, KAMWIISPHON WK EPHEBON pyUeK.

[Ipn BeIMONTHEHMN 33aHUK MOXHO IIOJIB30BATHCS YEPHOBHKOM. 3alicH B
YEPHOBHUKE HE yUUTHIBAIOTCS IPH OIICHUBAHUH PAOOTHI.

Bannsl, nmomydenHsle Bamu 3a BBINOJIHEHHBIE 33/aHHSA, CYMMHPYIOTCH.
[TocrapatiTech BRIIOTHATH Kak MOXKHO OOJIBIIE 3a/laHui W HaOpaTh HanOOJbIICe
KOJIMYECTBO OAJLIOB.

Kenaem ycnexa!

CrnpaBo4HbIe MaTepHAaJIbl

sin?a + cos?a =1
sin2a = 2sina - cosa
cos 2a = cos? a — sin a
sin(a + B) = sina - cosf +cosa - sinfB
cos(e+ B) =cosa-cosB —sina-sinf
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Omeemom K 3a0anusm 1-12 saenaemcsa uenoe uucio uiu KoHeuHas
decamuunasn opoods. 3anumume wucio 6 noie omeema é meKkcme paoomal,
3amem nepenecume ezo 6 bBJIAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmeyouiezo 3a0anusa, Hauunas c nepeoil kaemouxu. Kasxcoyrwo
uugpy, 3HaK «MUHYCH U 3ANAMYI0 RUWIUME 6 OMOENbHOI Kilemouke 6
coomeemcmeuu ¢ npueedénnvimMu 6 oOnanke oopasyamu. Eounuyv

u3mepeuul? nucams He HYJ}HCHO.

Yactn 1

Jns  mpon3BoJICTBa KOMIBIOTEPHOW MIPHl  HEOOXOAMMO HaOparh IITar

COTPYAHUKOB. VI3HAUaTBHBIN OFOIKET, IpeIocTaBIeHHbIH criorcopoM — 450 000
pyonei. 13 Hux 50% yiiner Ha 3apruiaTy AMPEKTOPY, a OCTaJbHBIE OymyT
pacmpenenensl  Mexay —nporpammuctamu.  Ckonbko — OyneT — moiy4aTh
MIPOTPaMMHUCT, pa3pabaThIBAIONIMK JaHHYIO WIPY, €CIIH BCETO COTPYIHHKOB B
¢bupwme - 26.

OTBeT:

Ha pucyHKe >XMpHBIMHE TOYKaMH KOJIMYECTBO OTMEHEHHBIX aBHapeiicoB B
asponopry Kazanu ¢ 3 o 15 ¢eBpans 2015 roga. [To ropuzoHTany yKa3bIBarOTCS
yyclia Mecs1la, N0 BepTUKAIN — KOJMYECTBO PEHCOB, OTMEHEHHBIX B
COOTBETCTBYIOMINH JIeHb. [IJIs1 HATTISITHOCTH JKUPHBIE TOUKH Ha PUCYHKE COEH-
HeHBbI JInHueH. OnpenennTe Mo pUCYHKY KOJIHYECTBO THEH, B KOTOPhIE PericoB
OTMEHWIN Ha YeThIpe OOJIBIIE YeM B MPEIBI Y.
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OrtBer:
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Ha KJIETYaTON Oymare c KJIETKaMH pazMepom
1 cM X lcm n300pakeH MHOTOYTOJIEHUK
(cMm. pucyHok). Haiimute ero miomanb, 3aluIINTe OTBET B KBaJpaTHBIX

CaHTUMETpax.

OTBeT:

B rearp nonum 8 neHcnonepos (2 6abymku u 6 aexymek).[leHcnoHeps! Hayraza
paccaXuBarOTCS B OJHOM pAOy M TIIOJHOCTBIO 3aloNHAIOT ero. Kakosa
BEPOSITHOCTb, 4TO 2 0a0yIIKU OYAyT CHIETh BMeCTe?

OTBeT:

1nx-16
Haiinure xopeHb ypaBHEHUs (Z) = 16384

OTBeT:

B tpeyrompauke ABC yron C=90°, CH-Bsicota, BH=7,5inA=1/3. Haiimure
AB.

OTBeT:
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Ha pucynke uzobpaxen rpadpux pynkuuu ¥ — f (-1'], OlpeeIEHHOM Ha HHTEPBa-
e (=5; 5). Onpenendre MaKCUMAIBEHOE PACCTOSIHUE MEXY LENBIMA TOYKAMHU, B

KOTOPBIX MPOU3BOJHAS (HYHKIMN flx) OTpHIaTENIbHA ¥ YMHOXbTE 3TO 3HAYECHHUE
Ha KOJIMYECTBO ITHX TOYEK.

Y*II A
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N | / \
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OTBeT:

B mepBoM HMIMHIPHUYECKOM COCYyHE C paauycoM ocHoBaHUs 10 cM HaxoauTCs
BTOPOM IWJIMHAPHUYECKUI COCyl C paanycoM 5 cM U Toil xe BbicoTOM. Uepes
HEKOTOpOe BpeMs YPOBEHb IKHUAKOCTH BO BTOpOM cocyzae pocturaer 10 cm u
HauyMHaeT IIepesuBaThCsi 3a TpaHUllbl BTOporo cocyna B mnepsbiil. [locne
3aIOJHEHHS )KUAKOCTBIO TIEPBOTO COCYy/a U3 HEro M3BJEKaloT BTOpoi cocyn.Ha
KaKoi BbICOTE Oy/IeT HaXOANUTHCS YPOBEHB XKHUAKOCTH B IepBoM cocyae? OTser
BBIpa3UTE B CM.

Ortser:

He 3ab6yobme nepenecmu 6ce omeemvl 6 Onank omeemos Ne 1 ¢
COOmEencmeun ¢ UHCMPYKUUell no 6bINOIHERUI0 pAOOmbl.
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Yacts 2

tg37°-5sin74°
cos 53°-cos37°- ctg37° "’

Haiinure 3HaueHNE BBIpaXKEHUS

OTBeT:

Peiirunr R HWHTEpPHET-Mara3uHa BBIYMCIIAETCS 10 (hopMyie

Fook — Fake

[K | ]]m

R = rnox

0.02K

rae " nox + 0.1 "nox — cpenasas onenka marasmma mokymarensmu (ot 0 10
1), Fsxe — onenka marasuna skcneptamu (ot 0 10 0,7) u K — aucno MOKyIaTe-
JIel, OleHUBIINX Mara3uH. HalianTe peiiTHHT nHTEpHEeT-Mara3uHa «Anbhay, eciiu
YHCII0 TIOKYTIaTeNIel, OCTABUBIINX OT3bIB O MarasuHe, paBHO 24, UX CpeIHsIS OIIeH-
ka pasHa 0,86, a omeHka skcrieptoB pasHa 0,11.

Ortser:

Komnanus 3aHMMaeTcst BEITYCKOM XMUMHYECKOTO cOCTaBa. lJ1si TOro 4ToObI
MIPUTOTOBHUTH COCTaB HYXKHO B TEUEHUH 16 THEW eKeTHEBHO J00aBISTh B
nuctepHy 00bemMoM 480 TUTPOB KOJMYECTBO XUMHYECKOTO COCTaBa Ha OJIHO U TO
K€ KOJIMYECTBO OOJIBINE, YEM B IIPEABIIYIINI JIeHb. FI3BeCTHO, UTO B TEPBBIN
JI€Hb B UCTepHY Hanuau 10 1uTpoB xumuueckoro coctasa. Onpeaenmure,
CKOJIPKO XMMHUYECKOT'0 COCTaBa J0OAaBMIIN COTPYIHUKH B TIOCIICTHUIN JICHb.
Ortser:

Haiinure Touky muaumyma ¢yakiud v = In(x + 3) — 5x 4+ 2016.

OTBeT:

He 3a06yobme nepenecmu 6ce omeemvl 6 Onanxk omeemos Ne 1 ¢

coomeemcmeuu C uucmpykuueﬁ no 8bln0JIHeHll10pa50Mbl.
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/lna 3anucu pewienuii u omeemos Ha 3adanusn 13-19 ucnonvsyiime bJIAHK
OTBETOB M 2. 3anuwiume cHauana Homep 6blNoAHAeM020 3a0anus (13, 14
u m. 0.), a 3amem noaHoe 060CHOGaAHHOe peuwienue u omeem. Omeemul
3anucsléaiime 4émKo u pazoopuuso.

a) Pemure ypaBHeHue Vi s 2

sinx  sin2x
6) Haiinnte MUHMMAIBHOE PACCTOSHIE U MHUHUMAIBHYIO JJIHHY IYTH MEKITY
HECOBIMAAAOIITNUMHA TOYKAMHU eHHHHqHOﬁ OKPYKXHOCTH, COOTBETCTBYIOIIITNMH
KOPHAM YpaBHCHUA

B npaBunbHOM TpeyronpHO# nupamuie SABC BricoTa paBHa 12, a anodema paBHa
20.Touku P u T — cepeaunsl pédep SB u SC coorBercTBeHHo. [Tnmockocts o
conepxut npssmyro PT 1 mapasnensHa BeICOTe THpaMuIsl SH.

a) Jlokaxure, 4TO IUIOCKOCTH O JEIUT BBICOTY OCHOBaHUS BB; B OTHOIIEHUU
1: 2, cuuras ot ToukH B.

0) Haifmute paccrosiHue ot Touku B mo miockoctu o.

Pemure CUCTEMY HCPABCHCTB

((|2x + 1| —x —2)(log1(x + 4) + 1)

2x% — 2l 20
=2
x4+ 2
log,2(—77)

<0
2x2 — 227" 442
U3zBectHO, uto ABCDE-BBINYKITBIH MATHYTOIbHUK.

a) Jlokaxwure, YTO CyMMa JUTMH JUaroHanel mATHyroJbHUKa MEHBIIE YABOCHHOTO
nepuMeTpa

6) Haiinure cymMmy [UIMH IuaroHajed MaHHOTO MATHUYroibHUKa, ecnu ABED-
paBHocTOopouHmit, AB=AE=BC=CD=1/3, <BAE=<ABC=<BCD
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10 uroHs B OaHKe B35 KpenuT Ha 15 mecsmes. [Ipu aTom 3-ro 9ricna Kaxmaoro
MecsIia JOJIT BO3pacTaeT Ha a% 10 CPaBHEHUIO C KOHIIOM IPeABIAYIIEro MecsIia,
¢ 4 110 9-¢ Ymcno Ka)XI0ro MecsIa Hy)KHO BBIIUIATUTH YacTh J0JTa, Tipu 3ToM 10-
TO YHCIa JONT TOJDKEH OBITh Ha OJHY U Ty )K€ CyMMY MeHbIIe oira Ha 10-e
YHCIIO MPEABIAYIIEro Mecsia

Haiinute a, ecu 00111asi CyMMa BBITUIAT TIOCJIE TIOJIHOTO MOTAIICHHsI KpeanuTa Ha
16% GoJblIe CyMMBI, B3TOH B KPEIHT.

Haﬁ,I[PITC BCC 3HAYUCHMS ITapaMeTpa a, IPpU KAXKJIAOM U3 KOTOPbIX MHOXXCCTBO

pEILIEHNI HEPABEHCTBA:
3*—6a+3 12 < 10a + 2

a—2 +(a—2)(3x—3+a)_3—a—3x

ABJACTCA OTPE3KOM JJIMHBI MECHBIIC 1.

Pemmte B HaTypanbHBIX uncIax ypasHenue: n**1 —nl = 7(420k + 1)
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CucreMa oneHUBaHUSA
OTtBeTnl K 3aganusm 1-19

Kaxmoe w3 3amanmii 1-14 cumraercs BBHIOJHEHHBIMH BEpPHO, €CIIH
9K3aMEHYEMBId Jlal BEPHBIA OTBET B BHJE LEJIOTO YWCIa WIA KOHEYHOH
nmecaTHaHON npoOm. Kaxmoe BepHO BHITONHEHHOE 3alaHUE OICHWBaeTcs 1
OGayoM.

BepHo BbInonHeHHbIE 3a1aHus 15-17 MakCUMyM OIICHUBAIOTCS B 2 Oaia,
3amanus 18-19 — B 3 Ganna, a 3amanus 20-21 — B 4 Gana.

SaﬂJ:.-;II/ISI Orger
1 9000
2 2
3 17,5
4 0,2
5 23
6 63
7 14
8 2,5
9 10
10 0,71
11 50
12 -2,8

a) (~*Z +mk k3 Z
13 61
14 8
15 (-2; -1)
16 9+ 43
17 2
18 [3; 4)
19 7:4
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