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Enunblii rocyjapcTBeHHbIN IK3aMeH
no MATEMATHKE

IIpo¢uibHbIi YPOBEHD
HHcTpyKuus 10 BLINOJHEHHIO PaGOThI

DK3aMeHAIMOHHAsT paboTa COCTOMT M3 JIByX 4YacTei, BKIIOYAIONIMX B cels
19 3amganuit. Yacts | comepxut 8 3amaHuii 6a30BOro ypoOBHS CIOXKHOCTH C KPaTKUM
otBeToM. YacTph 2 conepkuT 4 3a1aHMsI MOBBIIICHHOTO YPOBHS CIIOKHOCTH C KPAaTKUM
OTBETOM M 7 3a/1aHUi IOBBIIIEHHOT'O ¥ BBICOKOTO YPOBHEH CI0KHOCTH C Pa3BEPHYTHIM
OTBETOM.

Ha BbImonHeHne 3K3aMeHAIMOHHONW paboThl O MaTeMaTHKe OTBOAUTCS 3 yaca
55 MunHyT (235 MHHYT).

OTBeTHI K 3agaHUsAM 1—12 3ammCcBHIBAIOTCS MO MPUBEASHHOMY HIDKE 00paslly B
BUJIE 1IEJIOTO YMCJIAa WM KOHEUHOW NeCATHYHOW apoOu. Uucna 3amuinmTe B MO
OTBETOB B TEKCTE PA0OOTEHI, & 3aTeM IePEHeCUTe UX B OJaHK OTBETOB Ne 1.

Omer: 0.8 ___IG.m_

—_—

IIpu Bemonuernn 3aganuii 13—19 tpebyetcs 3amucars MOJHOE PEIIeHNE U OTBET
B OmaHke oTBeTOB No 2.

Bee 6manxu EI'D 3amonHsroTcs ApKHUMH 4E€pHBIMH depHMIaMu. Jlomyckaercs
HCII0JIb30BAaHUE I'EJIEBOM, WM KaUJUIIPHOM, UJIU IEPHEBON PyUEK.

IIpyn BBIMOTHEHHU 3aJaHUH MOMKHO MOJB30BaTbCA YEPHOBUKOM. 3amucH B
YEPHOBHKE, 2 TAK:Ke B TEKCTe KOHTPOJbHBIX H3MEPHTENbHBIX MAaTePHATIOB He
YUYUTBIBAIOTCS NPH OLEHUBAHUU PadoThI.

bannsl, nomxydyeHHsle Bamu 3a BBINONHEHHBIE 33JaHUS, CYMMHPYIOTCA.
[ocrapaiiTech BBIIOJHUTE KaK MOXKHO OOINbIIe 3aMaHWi W HaOpaTh HawmOOJbIIee
KOJIMYECTBO 0asuIoB.

ITocne 3aBeprieHust paboTHl MPOBEpPhTE, YTOOBI OTBET HA KaXJ0€ 3aJaHHE B
Omankax oTBeToB Nel i Ne2 GBI 3amucaH MO MPaBIUIEHBEIM HOMEPOM.

Kenaem ycnexa!

CnpaBo4HbIe MaTepHAaJIbI

sina +cos’a =1

sin2a =2sina -cosa

2a —sin’a

cos2a = cos
mEAQ+mvaEQ.OOmm+OOmQ.m5m
cos(a + f)=cosa -cos f—sina -sin

©2020 TromeHckuit 001aCTHOH TOCYAaPCTBEHHEIH HHCTUTYT Pa3BUTHs PETHOHAIEHOTO 00pa3oBaHMs
KonupoBanue He Jonmyckaercst

PernonasnpHas olieHKa kadecta oopasosanus 2020 r. MATEMATHUKA (npoduiibHblii ypoBeHs) 11 kiace (1151 - 2/6)

Omeemom K 3a0anusam 1-12 aennemcsa uyenoe wucio uiu KOHeYHAaAss 0ecaAmuyHas
0po6b. 3anuwiume yucno ¢ noye omeema 6 meKcme pabomel, 3amem neperecume
e20 6 B/IAHK OTBETOB Nel cnpaea om nomepa coomeemcmeyouiezo 3a0anus,
HauuHasn c nepeoil Kiemouxu. Kasrcoyio yugpy, snax «munyc» u 3anamyio numiume
6 0MOeNbHOIL KllemouKe 6 COOMEemMCcmauu ¢ NPUBEOEHHbIMU 8 D1aHKe odpaszyamu.
Eounuywt usmepenuii nucamo ne Hys3#CHO.

Yacrtp 1

Pocr uenoBeka 6 GpyToB 5 nroiiMoB. Bripaszute ero pocT B caHTUMETpax, eciu | GyT paBeH
12 mroiimam. Cuwmraiite, uro 1 mroiiMm paBeH 2,54 cMm. Pesymbrar okpyrauTe 10 HEnoro
YHcia CAHTUMETPOB.

Ortser:

Ha rpaduke n3o0paxeHna 3aBUCUMOCTh KPYTSIIET0 MOMEHTA JIBUTATENS OT YHUCIIA €T0
00opoToB B MUHYTY. Ha ocu abcryce OTKIIaabIBaeTCsl YMCI0 000POTOB B MUHYTY, Ha
ocu opauHaT — KpyTamuii MmoMmeHT B H M. Ckopocte aBTOMOOMISA (B KM/4)
MpuOMIKeHHO BBIpaXkaercss ¢opmynoir v =0,036n, Toen — unucino 0O0OpPOTOB
asuratenss B MuHYTy. C Kakod HauMEHbIIEHl CKOPOCTBIO JOJKEH [BUraThCs
aBTOMOOMIIb, YTOOBI Kpy TSN MOMEHT OblT He MeHbIe 120 H - M? OTBet naiite B
KWJIOMETpax B Yac.
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OrtBer:

©2020 TromeHcKuit 001aCTHOM TOCYNAPCTBEHHBII HHCTHTYT Pa3BUTHs PETHOHAIEHOTO 00pa30BaHus
Konuposanune ne jonyckaercst




Peruonansnas onenka kadectsa obpaszosanus 2020 r. MATEMATUKA (npodunshsrii yposens) 11 kmacce

(1151 - 3/6)

Ha xueruaroii Oymare ¢ pazmepoM kieTku 1x1 m300paxkén [
TpeyronbHuk  ABC Haiinure pnuHy €ro BbICOTHI,
OMYIIEHHOU Ha cTopoHy AB .

Ortser: . \

|-l
[ws] -__"‘_""——-_....__"‘"h..

OTBeT:

dabpuka BbITyckaeT cyMkd. B cpemneM 15 cymok u3 500 ckpbiThie aAe(eKTHI.
HaiinmuTe BeposITHOCTB TOTO, YTO KyIUICHHAsI CyMKa OKaxeTcs 0e3 e eKToB.

OrtBerT:

Pemure ypaBHeHne V—21 — 10x = —x. Ecnu ypaBHeHne uMeer 6ojee 0JHOTO
KOpHS$1, B OTBETE 3aNUIINTE MEHBIINN U3 KOPHEH.

OrBerT:

UYetslpexyronbHuk ABCD BiucaH B OKPYXXKHOCTb.  Yron ABD paBern  56°,

yron CAD pasen 53°. Haiinute yron ABC. OtBer naiite B rpagycax.
B

OTBeT:

Ha pucynke n306paxén rpadux ¢pysxuun y = f (x) — Ipou3BOIHON ByHKIHH,
onpeneneHnoil Ha uHTepBane (—9;4). Haiimure Touky skcTpemMyma (QYHKIUH
f (x), npunanexairyro orpesky [—5; 3].
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OTBeT:

[Tnomane moBepXHOCTH TeTpas’Apa paBHa 12. HaliguTe miomanb moBepXHOCTH
MHOTOTPaHHUKA, BEPIIMHAMH KOTOPOTO SBISIFOTCS CEpeIHHBI PEOEp HTaHHOTrO
TeTpa’Ipa.

Ortser:
He 3a0y0bme nepenecmu 6ce omeemut 8 61ank omeemos Ne 1.
Yactnb 2
23 23rx
. 43 OOmN —44f3sin? 225
HaiiauTe 3HaueHUE BBIpAKEHHS 12 -
OtBerT:
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I

i

B po3eTky amekTpoceTH MOIKITIOYeHA 3JICKTPHYECKas TyXOBKa, CONPOTHBICHHE
KOTOpOii coctaBisieT R, =36 Owm. [lapamnensHo ¢ Hel B pO3eTKY MpEAIoNaracTcs
MOJAKIIIOYUTH JIEKTPOOOOTpeBaTenb, CONPOTUBIEHHE KoToporo R, (B Om). Ilpu
MapajyieIbHOM COMPOTHUBICHUH ABYX 3JCKTPOIPUOOPOB C COMPOTHBICHUAME R, U
R R
R, uX 0O0Iee CONMPOTHUBICHHE R BBIYHCISAETCS 10 (QopMyIie xnlhi
+
1 2
HOPMaJBHOTO (DYHKIIMOHUPOBAHUS 3JICKTPOCETH O0Iee COMPOTHBICHHE B HEH
IowkHO ObiTh He MeHee 20 Owm. Ompenenute HaWMEHbBIOIEE BO3MOXKHOE
COMPOTHUBJICHHUE 3JeKTpooborpeBatens. OTBET JgaiiTe B oMax.
Otger:

Bans u I'ang nponaneiBaroT rpsiiky 3a 8 MUHYT, a oaHa ['ansg — 3a 10 MuHyT. 32
CKOJIBKO MHHYT IPOTAJbIBAeT IPSAKy onHa Bams?
Ortser:

H Haiinure Touky MakcuMyma QYHKIUH y =2,5x° —11x+6-Inx +53.

OrtBerT:

He 3a6y0bme nepenecmu 6ce oneentul  01aHK omeenoe Nel ¢ coomeemcmeuu
C UHCIMPYKYueli nO 6bINOIHEHUIO PAOOMbL.

IIpogepvme, umoodbl Kadxxcovlit omeem 0Obl1 3aNUCAH 6 CHIPOKE C HOMEPOM
COOMEEMCMEYIou|e20 3a0anu.

Jna 3anucu pewenuii u omeemog na 3aoanus 13—19 ucnonwvsyiime bJIAHK
OTBETOB M 2. 3anuwiume cnauana Homep 6blnoanAemo20 3a0anusn (13, 14
u m. 0.), a 3amem noaHoe 000CHOGaHHOe pewieHue u omeem. Omeemol
3anuceleaiime 4émKko u pazoopuueo.

H a) Pemmure ypaBHEHHE 9° +97°" = % .

14 ]

0) YKaxuTe KOpHH 3TOT0 YpaBHEHHS, TPUHAIIICKAIIIE OTPE3KY Tﬁﬂ%%

B mpaBunsHol TpeyronsHoit npusme ABCA;B;C; cTopoHa OCHOBaHHUSA paBHa 2, a
6okoBoe pedpo paBHO 6. Touka M — cepenuHa pedbpa 4;C;, a Touka O — TOUKa
nepeceueHus AuaroHaneit 6okoBoi rpanu ABB;A;.
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a)/lokaxxute, YTO TOYKA TIIEPECEYCHHs] IUArOHAICH YeTHIPEXYTOJBHHKA,
siBrsitorerocst ceuenueM mpusmbl ABCA;B;C; nockocTeio AMB, nexuT Ha
otpeske OC;.

0) Haiigure yron mexay npsamoit OC; u miockocTeio AMB.

H Pemmre HepaBeHCTBO log, A?\:Axw +va <l+log, Axw +wx\$ ~log, x

E W3 BepmuHel C npsIMOro yrjia npsMOyrojabHOro TpeyroiasHuka ABC nposeneHa

BbicoTa CH.

a)/lokaxure, YTO OTHONICHHWE IUIOMAZEed KpyroB, IOCTPOEHHBIX Ha
otpe3kax AH u BH COOTBETCTBEHHO KaK Ha JHUaMETpax, paBHO Qwa_wG%.

0)[Iycte Touka O1 —  LEHTp OKPYXHOCTH auamerpa AH, BTOpWUYHO
nepecexaromniei orpe3ok AC B Touke P, a Touka O — IEHTP OKPYKHOCTH C
muaMmeTpoM BH, BTopuduHO mepecekaromeii orpe3ok BC B touke Q. Haiimute
wiomans yeteipéxyronbuuka O1PQ0,, ecniu AC=12, BC=10.

I B wnrone 2022 ronma miuaHupyercst B3sATh KpeauT B OaHke Ha cymmy 177 120

pyOueii. YcnoBue ero Bo3Bpara TaKOBHI:

— KaXIpIil SHBapb JOJNT YBEIMYMBAcTCA Ha 25% IO CPAaBHEHHUIO C KOHIIOM
MPEABIYILETO I'oAa;

—C @OW@EAM II0 UIOHb KaXXJ0T0 roaa IOO@XOMEZO BBIIUIAaTUTh OAHUM IIJIaTCKOM
YacTh J0JITA.

CkonbKko pyOsieit OyaeT BBITUTAYeHO OaHKY, €CITM M3BECTHO, YTO KPEIUT OyaeT

MOJIHOCTBIO MOTAIIICH YeThIPhMS PABHBIMH ILIATEXAMU (T.€. 33 YEThIPE T0/1a).

H Haiinute Bce 3HAUEHUS a, TIpr KaXXJA0M 13 KOTOPbIX YPaBHCHUE

leaAa+Cx+aw ~0
N2+x-x

HUMECT POBHO [IBa PA3JIMYHBIX KOPHSI.

H KBasparHoe ypaBHeHHE x’+px+g=0 HMEeT [Ba pPa3INYHBIX HATypaJbHBIX

KOpHS.

a) Ilycth ¢ =34 . Haiigure Bce BO3MOXKHBIC 3HAYCHUS p.

6) [lyctb p+q=22. Hailnute Bce BOBMOXKHBIE 3HAYCHHUS §.

B)IIycTh ¢° - p* =2812 .HaiinuTe Bce BO3MOXKHBIC KOPHU MCXOIHOTO YPABHCHHUS.

Ilposepvme, umoObvl Kax)covlii omeem Obl1 3ARUCAH PAOOM C HOMEPOM
COOMEemcmeyu|e2o 3a0anus.
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