EOvHbI rocyaapcTBeHHbI ak3ameH, 2018 r. MATEMATWIKA. lNpoghunbHbil yposeHb

Enunblii rocy1apcrBeHHbIH 3K3aMeH
no MATEMATHUKE
IIpodunbHbIil ypoBeHD

HNHcTpyKuMs M0 BHINOJHEHUIO padoThI

DK3aMeHaIMoHHas paboTa COCTOUT M3 JBYX 4YacTeH, BKIIOYAIONINX B ceOs
21 3amanme. Yacte 1 comepxur 8 3amaHuWii 6a30BOTO YPOBHS CIIOKHOCTH C
KpaTkuM oOTBeTOM. YacTh 2 coaepXuT 4 3amaHus TOBBIIICHHOTO YPOBHS
CJIOKHOCTM C KpPaTKUM OTBETOM M 7 3aJaHUi IOBBIILICHHOTO M BBICOKOTO
YPOBHEH CII0KHOCTH C Pa3BEPHYTHIM OTBETOM.

Ha BbInosnHeHne 5K3aMeHAIMOHHONW PaOOTHI 10 MaTeMaTUKe OTBOAMUTCA 3
gaca 55 MUHYT (235 MUHYT).

OtBeThl K 3amaHusiM 1-12 3ammchIBalOTCS MO MPUBEACHHOMY HIDKE
0o0pa3ily B BHJIC IIEJOI0 YHKCIIA MM KOHEYHOW JEeCATHYHOW apobu. Ywmcna
3aIUIIATE B TIONII OTBETOB B TEKCTE pabOTHI, a 3aTeM IEepeHecHTe B OJaHK
oTtBeTOB Ne 1.

Omser: _~0.8 0 —O ’ 8

[pu BemonHeHUN 3amanuii 13—19 tpebyercs 3ammcaThs MOTHOE PELICHHE U
OTBET B O1aHKe 0TBETOB Ne 2.

Bce Omankum EI'D  3anonHsiorcs SApKUMH  YEPHBIMH  YEPHHUIIAMH.
JlonmyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, KAIWLISIPHOM WIN NIEPbEBON PyUEK.

[Ipu BBIONHEHUM 3alaHUI MOXKHO TIOJB30BaThCS YEPHOBHKOM. 3aIllUCH B
YEepHOBMKE HE YUHUTHIBAIOTCS NPH OIIEHUBAHUH PAOOTHI.

Bannel, momyueHHsle BaMu 3a BBINONIHEHHBIE 3aJaHHA, CYMMHPYIOTCS.
[NocrapaiiTech BBIITOIHNTH KaK MOXKHO OOJIbIIE 33/laHUH M HaOpaTh HanOoJbIIee
KOJIMYECTBO OAIIOB.

Kenaem ycnexa!

CnpaBquMe MaTepHuaJjbl

sin?a + cos?a =1
sin2a = 2sina - cosa
cos2a = cos? a — sin® a
sin(a + f) =sina-cosfB + cosa - sin
cos(a + ) =cosa:cosf —sina-sinf
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Omeemom Kk 3a0anusm 1-12 sensemca wuenoe 4uCi0 uiu KOHeUHAs
decamuunasn opods. 3anuuiume HuUcio 6 nojie omeema ¢ mexkcme padomol,
3amem nepenecume ezo ¢ bJIAHK OTBETOB Ne 1 cnpasa om nomepa
COOmeemcmayruiezo 3a0anus, HaAUuUHas ¢ nepeou Kiemouku. Kaycoyio
uugpy, 3HAK «MUHYCH U 3ANAMYI0 RUUWIUME 6 OMOENbHOU Klemouke 6
coomeemcmeuu ¢ npueeoéHHvimMu 6 Onanke oopasyamu. Eounuyo
uzmMepeHull NUCAms He HYHCHO.

Ha aBTo3ampaBke ximeHT otnan kaccupy 1000 pybneit u 3ammt B 6ak 35 nutpoB
Oensuna o nene 25 py06. 40 xon. 3a autp. CKoOJBKO pyOiel coadu OH JOJDKEH
MOJY4YUTh y Kaccupa?

OTBeT:

Ha pmarpamme mokasaHa cpegHEMECSYHAas TeMIIEpaTypa BO3IyXa B HIDKHEM
Hosropone 3a xaxnapiii mecsan 1994 roma. Ilo ropu3oHTanu yka3bIBarOTCS
MecsIbl, TI0 BepTUKAIM — TemrepaTypa B rpaaycax llenbcus. Onpenenure mo
MPUBEJACHHONW JMarpaMMe HAuOOJBIIYI0 CPEAHEMECIYHYI0 TEMIICPaTypy B
nepsoii nosoBuHe 1994 rona. OtBer naiite B rpagycax Llenbcus.
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OrtBeT:
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Hatinure mmomans Tpanenuu, H300paxEHHOM Ha KJIETYaTo OyMmare ¢ pasMepoM
kaetku 1 cM X 1 cM (cMm. puc.). OTtBer naiite B
KBaJIpaTHBIX CAHTUMETPAX.

OrtBer:

B cnywaiiHoM »sKcmepuMeHTe OpocaroT [Be WrpajibHble KocTH. Haiimute
BEPOSITHOCTB TOTO, YTO CyMMa BBIIIABIIMX OYKOB PaBHa 5 wiH 6.

OTBeT:

Haiinute kopeHb ypaBHEHUS
(6x — 13)? = (6x — 11)2.

OTBeET:

C
III B tpeyronsnuke ABC yron C pasen 90°, AB = 10,
AC = +/51. Haiigure sin A.

Ortger: . 1 B

[psamas y = —3x — 5 sBisieTcs kacaresbHOM K rpaduky GyHKIUH

y = x? + 7x + c. Haiinure c.

OTBeT:
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B npaBunbHoO# yeTslpéxyronabHoi npusme ABCD A4 B, C; D; u3BecTHO, 4TO

BD; = 2AD. Haiinute yron mexay auaroHamsmMu DB; m CA;. OtBer naiite B
rpagycax.

Dy
Ch
Ay
c
A
B
OTBeT:
Haiinure
. 7 3T
cosa,ecm sina = ——wua € (—; 27'[).
25 2
OrTBeT:

HaGmonarens Haxomutcs Ha Bbicore h (B kM). Paccrosuume [ (B kM) ot
HaOuoaTens 10 HaOM0AaeMON UM JIMHUU TOPU30HTA BBIYUCISIETCS 110 (hopMylie
l= \/m, rae R = 6400 xm — paauyc 3emin. Ha kakoil BbICOTE€ HaXOAMUTCA
HaOJro1aTeNb, €CIM OH BUAMT JIMHHUIO TOPU30HTA Ha paccTossHUU 96 kM? OTBeT
JlaiiTe B KM.

OTBeT:

IMepBrie 120 kM aBTOMOOMIIB €Xxall co CKOPOCThIO 60 kM/4, creayromiue 200 kM —
co ckopoctbio 100 km/4, a 3arem 160 kM — co ckopocteio 120 km/u. Haiimure
CPEHIOI CKOPOCTh aBTOMOOWIISI Ha MPOTSHKEHWH Bcero myTH. OTBET jgaiite B
Km/4.

OrtBeT:
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Haiinure HauMmeHbIee 3HaueHNE QYHKINU

y = 43x — 43 tgx — 35 Ha oTpe3ke [—%; 0].

OTBeET:

He 3a0yobme nepenecmu 6ce omeemsl 6 Onank omeemos Ne 1 ¢
COOMEEMCcmeuU ¢ UHCMPYKUUEll RO 6bINOJIHEHUIO PAOOMbL.

Yacts 2

/Jnsa 3anucu pewenuit u omeemos na 3adanus 13-19 ucnonvzyiime b/IAHK
OTBETOB Mo 2. 3anuwiume cHauana HOMep 6bINOIHAEM020 3adanus (13,
14 u m. 0.), a 3amem nonnoe o6ocrnoséannoe pewienue u omeem. Omeemot
3anucsleéaiime 4émKko u pazdoopuuso.

a) Pemnre ypaBHeHue

sin 2x + 2 sinx = V3 cosx + V3.
0) Haifmute Bce KOPHH 3TOTO YpaBHEHHUS, IPHUHAICKAIIUE OTPE3KY
3n

e v— |
BT

B xyoe ABCDA;B;C;D; Bce pébpa paBHbI 5. Ha ero pebpe BB; oTMe4eHa TOUKa
K Tak, uro KB = 3. Yepe3 Touku K u C(; npoBeleHa IJIOCKOCTh «,
napajuiespHas npsasmoi BD; .

a) Hoxkaxwure, uto A, P: PB; = 1: 2, rne P — TouKa nepeceueHus MIOCKOCTH & C
pebpom A4 B;.

6) Haiinute 00bEéM Oonbluel m3 ABYX uacTeil KyOa, Ha KOTOpBIE OH JEIHTCS
TUIOCKOCTBIO .

PemnTe HEpaBEHCTBO
log;(81x)
logsx —4  logsz(81x) — logix — 16

logs;x —4 24 —logsx®
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Touku P, Q, W nenar cTOpOHBI BBIIYKIOrO 4eTblpéxyroibHuka ABCD B
AP:PB =CQ:QB =CW:WD = 3:4, paguyc OKpYXHOCTH,
ONHCaHHOHN OKoyo TpeyronbHuka PQW, pasen 10, PQ = 16, QW = 12, yron
PWQ — octphIil.

OTHOIICHWH

a) Jloxaxmure, uto TpeyroabHUK PQW — mpsmMoyroiabHbIi.

0) Haiinure nnoranp yersipéxyroiapuuka ABCD.

B utone 2016 rona miiaHupyeTcs B3ATh KPEAUT B OaHKE Ha TPHU Trojia B pasmepe S
MJIH pyOiiei, rae S — 1esioe 9ucio. Y CIoBHs €ro BO3BpaTa TaKOBbI:

— KaXIbplil sSHBapb JOAr yBenuuuBaercs Ha 25% IO CpaBHEHHMIO C KOHLIOM
MpeabIAYIIero roaa;

— ¢ (eBpaJIs MO MIOHB KAXKIOIO rojla HEOOXOAMMO BBIILUIATUTH OJHUM ILIATEKOM
4acTh J0JITa,;

— B HIOJE€ KaXIOro Troja JOJr JOJKEH COCTaBJSITh 4YacTh KpeauTa B
COOTBETCTBHUH CO CIEIYIOICeH TabIuIei.

Mecsri 1 rog Hrons 2016 Hrons 2017 Uroms 2018 Hrons 2019

Honmr (8 wmuH | S 0,78 0,4S 0
pyoureit)

Haiinute HamMmeHblliee 3Ha4YeHWe S, MPU KOTOPOM Kaxxaas W3 BBHITUIAT Oyaer
OonpIie 5 MITH pyOIeH.

Halinure Bce 3HaUEHUs A, IPH KaXIOM U3 KOTOPBIX YPaBHEHHE
—7—-8x—x2=2a+3

HUMEECT G,HI/IHCTBCHHHﬁ KOPCHb.

ax +
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B nocnepoBarensHOCTH A4, Ay, ..., Qy_q1, Ay, COCTOSIIEH U3 LEJBIX YUCET, Ay =
1, a, = 235. Cymma moOBIX IBYX COCEOHHX WICHOB IOCIIEIOBAaTEIFHOCTH
paBHa 3, 5 niu 25.

a) [IpuBenuTe MpUMep TaKOH MOCIIEAOBATEILHOCTH.

6) MoskeT JIi Takas MoClIeZI0BaTeIbHOCTh COCTOATh U3 1000 umeHoB?

B) M3 Kakoro HaWMEHBIIETO YHCJIA YICHOB MOXET COCTOSATh TaKas
MOCJIEI0BATEIbHOCTh?

O npoexkre «IIpooubiii EID kaxayio Hege/110»
JlaHHBIN KM COCTaBJICH KOMaHA0W BCEPOCCUNUCKOTO BOJIOHTEPCKOIO MPOEKTA
«EI'D 100 6amtos» https://vk.com/egel00ballov u 6e3B03Mme3H0
pacmpocTpaHsIeTcs I I00BIX HEKOMMEPUECKUX 00pa30oBaTeIbHBIX IeTei.

Hamuiu ommoxy B BapuanTe?
Hanummure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ ncnpaBum!
Jst 3ameuanuii u moskeaanmii: https://vk.com/topic-10175642 35994898
(Tak:Kke JOCTYNHBI APYTrHe BAPHAHTHI VISl CKAYMBAHMA)

COCTABUTEJIb BAPUAHTA:

®UO: | Esrenuii [Iudarop

IIpeamer: | MaremaTtuka

Crax: | 6 JIeT peneTUTOPCKOH JIeSITeIbHOCTH

OcnoBarens npoekta [lIkoma [Mudaropa

Tpwx el MOOSTUTENH OJUMITHAIBI TIO BBICIIIEH MaTeMaTHKE
Ccpeau BCeX CTYJIEHTOB  TOJBATTUHCKOIO
Peraauu: | rocygapcTBEHHOTO YHUBEPCUTETA

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

Caiir u gom.
uHpopmamms: | https://youtube.com/Ilkonalludaropa
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Cucrema oneHHBaHUA
OTtBerbl K 3aganuam 1-19

Kaxnoe w3 3aganmii 1-12 cunTaercs BBINOJHEHHBIMH BEPHO, €CIIH
9K3aMEHYEMBIH Jan BEpHBIH OTBET B BHJE ILEJIOr0 YWCIa HWIM KOHEYHOH
IecsTHIHOM nmpobu. Kakmoe BepHO BBITONHEHHOE 3aJaHHWE OIEeHUBaeTcs |
6amom.

Bepno BeimosnHeHHbIe 3ananus 13-15 Makcumym orieHuBaroTcst B 2 Oania,
3aganus 16-17 — B 3 Gaua, a 3aganus 18-19 — B 4 Gamna.

Ne OtBer
3a1aHus
1 111
2 14
3 18
4 0,25
5 2
6 0,7
7 20
8 60
9 0,96
10 0,72
11 90
12 -35
a)mw+ 2nn,§+ 27m,2?n+ 2nn; n € Z.
13 6) —3m; _3x
3

1075

14 9
1 1
15 (0, a) U {6} U (81; +x)
16 392
17 11 mun
1
18 -1-5) v (o)
3
a)
19 12 3 05 -2 7 .. 231 -228 233 -230 235
0) Her, B) 23
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