MATEMATHUKA, 11 knacc. [IpodunbHblil ypoBeHb

Penernunonnsnii dx3amed no MATEMATHUKE
IIpoduiabHbIH yPOBEHb
NHCcTpyKIUSA 110 BHINOJHEHHIO PA00THI

DK3aMeHalMOHHAs paboTa COCTOMT M3 JIBYX YacTel, BKIFOYAIOIINX B
cebss 19 3amanme. Yactp | comepxur 8 3amanuii 6a30BOTO ypOBHA
CIIO)KHOCTH C KpaTrkuM oTBetoM. Yacte 2 comepxur 4 3amaHus
IMOBBIIICHHOI'O YPOBHSA CJIOJKHOCTU C KpPAaTKUM OTBCTOM U 7 3a[[aHHﬁ
HOBBIIICHHOTO U BHICOKOT'O YPOBHEH CII0KHOCTH C Pa3BEPHYTHIM OTBETOM.

Ha BhimonHeHue -SK3aMEHAIMOHHOM pPAa0OTBI MO MAaTeMaTHKE
otBoauTCs 3 yaca 55 MuHyT (235 MUHYT).

OtBeThl K 3amanusaM 1—12 3anuchIBAIOTCS 1O MPUBEACHHOMY HUXKE
o0pa3ily B BHJIE LIEJIOr0 YKcia WIK KOHEYHOH JecATUYHOU Apodu. Yucna
3aIHIIUTE B MOJS OTBETOB B TEKCTE pa0OTHI, a 3aTE€M MEPEHECHTE B OJIAHK
oTBeTOB Ne 1.

Orser: _-0.8 10 _O ’ 8

[Ipu BemonHeHwn 3amanuii 13-19 TpeOyercs 3amucaTh MOJHOE
peleHre u OTBeT B 61aHke oTBeTOB Ne 2.

Bce Omanku EI'D 3amonHsAOTCS SpKUMU YEPHBIMH YEpHUIIAMH.
JlommyckaeTcst MCNOIb30BaHUE TEIEBOM, WM KalWIIAPHON, WIN NEPbEBON

pydexK.
ITpy BBINOJIHEHUU 33JaHUM MOXKHO TIOJB30BaTbCSI YEPHOBHKOM.
3anucy B Y4epHOBUKE HE YUUTBIBAIOTCS MPU OLIEHUBAHUU PAOOTHI.

BaJ'IJ'II)I, IMMOJIYUYCHHBIC Bamn 3a BBITIOJTHEHHBIC 3aaaHusd,
cymmupytotes. [locrapaiitech BBIIOIHUTH KaK MOXKHO OOJbIIe 3afaHui U
HaOpaTh HauOoJIblIee KOJMYECTBO OAJIIOB.

Kenaem ycnexa!

(2016 —1/4)

Omeemom K 3a0anuam 1-12 nensemcsa yenoe yucio unu KOHeUHAs OeCAMUUHAA
0poob. 3anuwiume 4ucio 6 nojie omeema ¢ mekcme padomol, 3amem nepeHecume
e20 6 BJIAHK OTBETOB N 1 cnpasa om nomepa coomeemcmeyouezo 3a0anus,
Hauunas c nepeoii knemouxu. Kaxcoyo yugpy, 3nax «munycy u 3anamyio nuwiume
6 OMOeNbHOU KemouKe 6 COOMEEMCmEuU ¢ NPUGEOEHHBIMU 8 DanKe odpasyamu.
Eounuysl usmepenuit nucamoy e HyjicHo.

Yacte 1

VYcraHoBKa JBYX CUETUYHMKOB BOJIBI (XOJOJHOM U ropsiueil) CTOUT
3300 py6mneit. JIo ycTaHOBKM CUETYMKOB 3a Boay riatuian 800
pyoneit  exemecsauno. Ilocie  yCTaHOBKM  CUETYMKOB
eXeMecsayHas oruiata BoJsl crana coctapisaTh 400 pyOuneii. Uepes
KaKoe HauMEHbIIIEe KOJIMYECTBO MECSIIEB IKOHOMUS 110 OIjIaTe
BOJIBI IIPEBBICUT 3aTPaThl HA YCTAHOBKY CUETYMKOB, €CIIU TapU(DbI
Ha BOJly HE U3MEHATCA?

OrtBerT:

Ha  pucynke  >kUpHBIMH  TOYKaMU  [IOKa3aHa  II€Ha
noTpeOUTEeNnsCKO Kop3uHbl B MarazuHe «[lokymka» Bo Bce
Mecsanbl ¢ mapta 2009 roma mo sHBaps 2010 roma. Ilo
TOPU30HTAIM yKa3aHbl HOMEpPAa MECALEB, II0 BEPTUKAIU —
CTOMUMOCTh  MOTPEOUTENbCKOM KOp3WHBI B  pyomsax. s
HaIJISIIHOCTU JKUPHBIE TOYKM HA PUCYHKE COEIUHEHBI JUHUEH.
Ompenenure Mo PUCYHKY HOMEp MecsIla ¢ HAaUMEHbIIEH IeHOU
NOTPEOUTENHCKONW KOP3UHBI.
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OrtBeT:

© MunucTepcTBO 00pa3oBaHus M HayKu MypMaHCKoit obsactu



MATEMATHUKA, 11 knacc. [IpodunbHblil ypoBeHb

Haiinure momans Tpanemnuu, n300paxeHHOM Ha pUCYHKE.
y Ly

OtBeT:

B marasune Ha monke crost DVD-mucku ¢ dunmsmamu, cpenu
kotopeix 160 TpumaepoB, 220 komenuiHbIX (uibmoB, 204
¢wmnbMa B kaHpe «(pantactuka» U 116 MyIbTHIUIMKAIMOHHBIX
¢uibMoB. KakoBa BeposSTHOCTB, UTO B3SATHIH Hayraj AUCK OyJeT
coziepKath JIMOO KOMETUHHBIN, JH00 MYJIbTHILTUKAIIMOHHBIN
bunpm?

OT1BeT:

Haiinure xopens ypaBHenus: log, (10 — 5x) = %logz 125

OT1BeT:

BokoBasi ctopoHa paBHOOEPEHHOTO C
TpeyronbHuka pasHa 10,3. 13 Toukn,

B3ATOM HA  OCHOBAaHUU  ITOrO F
TPEYroJIbHUKA, IMPOBEIEHBI  JBE

npsiMble, TapauielbHble OOKOBBIM E
cropoHam. Haiiqute  mepumerp

TOY4MBLIEroCs napauienorpamMma. — , D B

OT1BeT:

(2016 —2/4)

Ha pucynke wu3o0paxensl rpaduk ¢ynknun Yy=f(X) wu

KacaTelnbHas K JTOMYy rpaduKy, MpOBEIEHHAs B TOYKE Xo.
VYpaBHeHHe KacaTelbHOM 3amucaHo Ha pucyHke. Haitaure

. 1
3HaYEHUE MPOU3BOAHOM (yHKIUKU Yy = — " f(x)+5x—18
TOYKE Xo.

y

OT1BeT:

B npaBunbHO# TpeyroasHo# nupamuae SABC

N — cepemuna pebpa BC, S — BepmmHa.

H3BectHO, uro SN = 6, a mIomaas 00OKOBOI

NoBepXHOCTH paBHa /2. Halimure mmny 4 c
otpeska AB. N

OT1BeT:

He 3a06y0bme nepenecmu ece omeemul 8 dO1anxk omeemos Ne 1.
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MATEMATHUKA, 11 knacc. [IpodunbHblil ypoBeHb

II' Hailinure 3HaueHnEe BBIpa)KEHUS

Yacrth 2

7sina—13cosa

eci tga = —3.
5sina+17 cosa’ &

OTtBeT:

Ms1d 6pocaroT MO OCTPBIM YIJIOM ¢ K TUIOCKOW TOPU30HTAIBHOM
IIOBEPXHOCTU 3eMIM. MakcuMarnbHas BBICOTA IIOJIETA Ms4a,
BBIpR)KEHHAs B METPax, Onpeaensiercss GopMyinoi

v2 M
H= i(l —cos2a), tae vy = 18— — HauanbHas CKOPOCTh
C

Ms4a, a g — YCKOpPEHHE CBOOOJHOrO MajgeHus (CUuTath g =
M

10 c_Z)' [Ipy kKakOM HaMMEHbIIEM 3Ha4eHHU yria o (B rpamyca)

MSTY TIPOJIETUT HaJ CTEHOH BBIcOTOM 3,05 M Ha paccTtossHuu [ m?

OtBeT:

B 6unone 6p110 3 nmuTpa Mosoka kupHocThio 8%. Uepes cyTku
u3 6unona ciouiu 0,5 muTpa BeLAeMBIIMXCS CIMBOK. Onipeenure
IPOLEHT >XHUPHOCTU OCTABIIErocss B OWIOHE MOJIOKa, €CIIU
KHPHOCTh CIMBOK cocTaBuia 18%.

OT1BeT:

Haiigute Pa3HOCTL MCKAY HaWOOJBIINM ¥ HAUMEHBIIUM

3HAYCHUSIMU GyHKIHH y = V64 — 5x? Ha OTpEe3Ke
[—V11; 2V3].
Ortser:

(2016 —3/4)

Jlna 3anucu pewenuii u omeemoe Ha 3aoanus 13-19 ucnonvsyime BJIAHK
OTBETOB M 2. 3anuwmume chauana Homep 6bInoHAeM020 3a0anus (13, 14 u m.
0.), a 3amem nonnoe 000CHOBaHHOe peuieHue u omeem. Omeemul 3anucvléaiime
4émKo u pazdopuuso.

He 3a0y0vme nepenecmu 6ce omesemul 8 O1ank omeemos Ne 1.

a) Pemute ypaBHenue sin 6x — cos 3x = ctg3x.
6) Haiimute Bce KOpPHM 3TOTO YpaBHEHHs, MPHHAIJICKALIIE

MIPOMEXYTKY [— g; g)

B mpaBuiasHO# yetwipexyroasHoit mnpusme ABCDA1B1CiD:
CTOPOHBI OCHOBaHHS PaBHBI 2, a OOKOBEIE peOpa paBHBI 3. Ha
pedpe AA1 otmeueHa Touka E tak, uro AE : EA1 =1: 2.

a) [Toctpoiite nmpsmyro nepecedenus miockocteit ABC u BED:.
6) Haiigute yron mexay miockoctsimu ABC u BED:.

Pemmte HepaBeHcTBO (4% — 9 - 2%)2 + 4X*t1 < 9. 2%+2 4 14

YersipexyronpHuk ABCD Boucan B OKPYXHOCTb, IpUYEM
cropona CD — nmamerp »TO# oOKpyxHocTu. [Ipomomkenue
neprnenaukynsapa AH k quaronanu BD nepecekaet ctopony CD
B TOouke E, a okpyxHOCTb — B Touke F, npuuem H — cepennna AE.
a) lokaxwure, yto uetsbipexyronbHuk BCFE — mapannenorpamm.
6) Haitnure mutomanp geteipexyronpanka ABCD, eciii m3BecTHO,
yro AB=5, AH=4.

B wuronie ninanupyeTcs B3ATh KpeJuT B OaHke Ha cyMMy 20 MIIH.
pyOneli Ha HEKOTOpPHIH CpPOK, PaBHBIA IEJIOMY YHCIY JIET.
VYcnoBust Bo3BpaTa KpeuTa TaKOBBI:

— KaXIbli stHBaph noir Bo3pacraer Ha 30% 1Mo CpaBHEHUIO C
KOHIIOM NPEAbIAYIIETO I0J1a;

— ¢ (QeBpansg 1Mo MIOHb KKIOTO ToAa HEOOXOAWMO BBIMAIUTH
4acTh J10JITa;

— B HIOJIE KaXXJIOTO Tojia JOJT JO0DKEH OBITh Ha OJHY U Ty K€
CYMMY MEHbIIIE JI0JITa Ha UIOJIb MPEAbIAYILEro roja.

Ha ckobKO JIeT TIIaHUpyeTCs B3Th KPEIHT, €CITH U3BECTHO, UTO
o0111asi CyMMa BBIIJIAT TOCJIE €r0 MOJHOTO MOTAIlIeHUs] COCTABHUT
47 muH. pyOneit?
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MATEMATHUKA, 11 knacc. [IpodunbHblil ypoBeHb (2016 —4/4)

Haﬁzxme BCC 3HAYCHHA a, ITPHU KAXKIOM M3 KOTOPBIX YPABHCHHUEC

((a—Dx?+ 3x)2 —2((a=1)x%+3x)+1—a?=0 wumeer
POBHO JIBa pEILEHHs.

Ha nocke namucano 6Gonee 40, Ho MeHee 48 wLenbIX uucel.
Cpennee apudmMeTHueckoe 3THX YHCEI paBHO — 3, CpeiHee
apu(MeTHYeCKOe BCEX IOJOKHUTENbHBIX M3 HHUX paBHO 4, a
cpeaHee apu(pMETHYECKOe BCEX OTPHULATENbHBIX M3 HUX PABHO
- 8.

a) CKOJIBKO 4MCeN HallMCaHO Ha J10cKe?

0) Kakux umcen HammucaHo OOJIBIIE TOJOXKHUTCIBHBIX WA
OTPULIATEIIbHBIX?

B) Kakoe HaumOombliee KOJUYECTBO IOJOKUTEIbHBIX YHCEN
MOJKET OBITh Cpeid HUX?
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