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EpuHbINM rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHnpoBoUHbIN BapuaHT Ne 378

NpodunbHbIN ypoBEHDb
MHCTPYKLMA NO BbINONAHEHUIO PaboTbl

JK3aMeHauMoHHaa paboTa COCTOMT M3 ABYX 4YacTel, BKAtoyawowmx B ceba 18
3agaHuin. Yactb 1 copeput 11 3a4aHM ¢ KpaTKMM oTBETOM 6a30BOro W MOBbLILEHHOMO
YPOBHEN CNOKHOCTU. YacTb 2 coaepKUT 7 3a4aHUI € pa3BEPHYTbIM OTBETOM MOBbLILIEHHOTO
W BbICOKOTO YPOBHEW CNOXHOCTHU.

Ha BbINO/IHEHME 3K3aMeHAUMOHHOM paboTbl N0 MaTeMaTuKe oTBoAMTCA 3 Yaca 55
MWHYT (235 MUHYT).

OTBeTbl K 3agaHmaAmM 1-11 3anucbiBatoTCA NO NPUBEAEHHOMY HUKe 06pa3uy B BUAeE
L,eIoro YNCNa UM KOHEYHOM fecATUYHOMN Apobu. YMcna 3anmwmTe B NONA OTBETOB B TEKCTE
paboTbl, a 3aTem nepeHecuTe B 61aHK oTBeToB No 1.

Oper: -08 0 _'O ] 8

Mpw BbINONHEHUW 3a4aHMI 12—18 TpebyeTcsa 3anuncaTb NOJHOE PELUEHME U OTBET B
6naHKke oTBeTOB N2 2.

Bce 6naHKM ElD 3anonHAOTCA APKMUMU YEPHBIMKU YepHUnamu. Jlonyckaercs
MCNO/Ib30BAHUE reNIEBOM UM KAaNUANAPHOMN PYYKU.

Mpn BbINONHEHUM 3303aHUA  MOXKHO NONL30BATbCA 4YEPHOBMKOM. 3anucu B
YEepHOBWKE, A TaKXKe B TEKCTE KOHTPO/IbHbIX U3MEPUTE/IbHBIX MAaTEPUAIOB HE YYUTbIBAIOTCA
npw oueHMBaHUM pPaboTbl.

bannbl, nonyyeHHble Bamu 33  BbINOJHEHHble 33faHWA, CYMMMPYLOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6onblwe 3agaHuit M Habpatb Haubonbliee
KoanyecTBo 6annos.

Mocne 3aBeplleHMAa paboTbl NpoBepbTe, YTOObI OTBET HA Kaxpoe 3ajaHuve B
6naHkax oteeToB Nol 1 No2 6bin 3anmncaH noa npasuibHbIM HOMEPOM.

Menaem ycnexa!

CnpasoyHblie mamepuasel

sin @ +cos” a =1
sin2a =2sina - cos o
cos2a =cos’ a —sin’ &
sin(a+ ) =sina -cos f+cosa -sin S

cos(a+ ff)=cosa-cos f—sina-sin S
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Yactb 1

Omeemom K 3adaHuam 1-11 aenaemcsa yesnoe 4ucao unu KoHeyHas AecsimuyHas Apobo.
Bo ecex 3adaHusx 4ucna npednosaazaromca OelicmeumesnbHbie, ecau omoesnbHO He
yKa3aHO UHOe. 3anuwiume 4uca0 8 Mose omeema 8 mekcme pabomel, 3amem
nepeHecume e2o 8 B/IAHK OTBETOB Nel cnpasa om Homepa coomeemcmeyouje2o
3a0aHus, Ha4uHasa c nepeoli KnemoyKu. Kaxoyo yugppy, 3HAGK «MUHYC» U 3anamyio
nuwume 8 omdenbHOl Kaemoyke 8 coomeemcmeuu ¢ npueedéHHbIMU 8 b6aaHKe
obpazyamu. EOuHUYbI usmepeHuli NUCAMb He HYXCHO.

1. Haliante KopeHb ypaBHeEHUA

OTserT:

2. B TOProBom LieHTpe /83 OAMHAKOBbIX aBTOMaTa NpPoAatoT NMMOHaZ,. BepoATHOCTb TOro,

YTO K KOHLY AHA B aBTOMaTe 3aKOHYUTCA AMMOHaA, pasBHa 0,8. BepoATHOCTb TOro, 4to
JIMMOHaA, 3aKoHUUTCA B 06omx aBToMatax, pasHa 0,72. HaiiauTte BEPOATHOCTb TOMO, YTO K
KOHLY AHA IMMOHaA, OCTaHeTCs B 060MX aBTOMaTax.

OTserT:

3. B Tpaneuun ABCD (AB||CD) AD=6. OKpy»KHOCTb C LLEHTPOM B
TouKe B n pagmnycom, paBHbiMm 5, npoxogut yepes Toukn A, D n C.
Hanaute guaroHans AC.

OTBerT:

S5sin(37 —a) + 7 cos %—a

4. HaiiauTe 3HauYeHMe BbIpaXkeHMA -
2sin(zr — )

OTserT:
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5.8 NpAMOYronbHOM napannenenunneae ABCDA.B,C1D, C
M3BECTHbl A/WHbI pebep: AB=AD=3, AA1—2\/_ / 5
Havigute nnowapb cevyeHua  napannenenunena
NJ0CKOCTbIO, NPoXoasaLlen yepes Touku B, A, un C,.
o TR C

OtserT: . F 8
6. Ha puUcyHKe wm306paxeH rpaduk §Z) ] J
dyHkumm ¥y = f(x).  Nonb3syaco / y=f{x)
pucyrkom, sbiumcante F(10) — F(3), / N

y N
rae F(x) - ogHa u3 nepsoobpasHbix / \\
dyHrumn f(x) —t1 A\

10 [x

OTBerT: ]

7. B 60KOBOIN CTEHKE BbICOKOrO LMAMHAPUYECKOro 6aka y Camoro AHa 3aKpersieH KpaH.
Mocne ero oTKpbITUA BOAA HAauyMHAET BbiTeKaTb M3 H6aKa, MPU 3TOM BbiCOTa cToN16a BOAbl B

Hem, BblpasKeHHas B MeTpax, MeHsaeTca no 3aKOHy
_ 8 2.2
H(t)=H, 2gH0kt+§k 1", rpe t — Bpema B CeKyHAax, mpolegwee c
MOMEHTa OTKPBITMA KpaHa, Ho=20 M — HauanbHas Bbicota ctonba Bogpl, k =_1 -
500

OTHOLUEHMe N/IoLWaei NONepeYHbIX CEYeHUI KpaHa 1 6aka, a g — ycKopeHue cBoboAHOrMo
o 2

nageHua (cuutaiite g =10 m/c’). Yepes CKOMbKO CEKYHA MOC/E OTKPLITUSA KpaHa B bake

OCTaHeTCcs YeTBepTb NePBOHAYaNbHOTO 0bbema BoabI?

OTBeT:

8. Yacwl co CTpenKamMn MOKasbIBaloT 2 Yyaca 25 MUHYT. Yepes CKONbKO MUHYT MWUHYTHaA
CTpesiKa B AeBATbIM pa3 NOPaBHAETCA C YacoBOM?

OTBerT:
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9. Ha pucyHke u306pakeH rpaduK  BYHKLMM i
f(x)=asinx+b.Haitgure a.

OTBerT:

10. Cummerpuunyto moHery 6pocator 10 pas. Bo CKOMbKO pa3 BEpOATHOCTb COBbITUA
«BbINAAET POBHO 5 0ps10B» 60/bLIE BEPOATHOCTM CODOLITUA «BbIMNALET POBHO 4 opna»?

OTserT:

11. Haiaute HavmeHbluee 3HavyeHue OyHKUMKM ) = 6x—3c0S2x—37 wa oTpeske
., 37[
2 2

OTBerT:

He 3a6ydbme nepeHecmu ece omeemoi 8 6aaHK omeemoe N2 1 e coomeemcmeuu ¢
uHcmpykyueii no ebinoaHeHuUro pabomeol.

lMpoeepbme, 4mobbl Kaxdbili omeem 6bla 3anNnucaH 8 CMPOKe C HOMEPOM
coomeemcmeyiowe2o 3a0aHus

Paspelsaerca CBO60AHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ1beIX HeKoOMMepYeCKUX Lenax
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Yactb 2

Ana 3anucu peweHuii u omeemos Ha 3adaHusa 12—18 ucnonw3ylime b/IAHK OTBETOB Ne2.
3anuwume cHa4yana Homep 8biNoaAHAEemMo20 3adaHua (12, 13 u m.0.), a 3amem nonHoe
obocHoeaHHOe peweHue u omeem. Omeemol 3anucbigaiime YémKo u pazbopyuso.

Vs )
12. A) Pewnrte ypasHenne 2cos| 2x — 3 cos 2x = v/6 sin x

. Tr Sr
b) HailguTe Bce KOPHU ypaBHEHUs, MPUHAANEKALLME OTPE3KY | ——— ;——

6 6

13.8 npsamoyroabHom napannenenunege ABCDA,B,C,D; pebpa BC=8, CD=3, BB,;=6. TouKa
Q — cepegmHa pebpa CC,

A) JokaxuTe, 4To yron mexay naockoctamu BD,Q n ABC paseH arccos \/_
137

B) HanguTe pacctoaHune oT TouKM A g0 nnockoctn BD,Q

36" —6"" +3 N 6™ -39
6" -5 6" -7

<6"+5

14. Pewwnte HepaBeHCTBO:

15. 16 AHBAPA NAaHMpPYeTcA B3ATb KpeguT B HaHKe Ha HEKOTOpyl cymmy Ha 21 mecsl.
YcnoBusA ero Bo3BpaTa TakoBbl:

- 1-ro yncna Kakgoro mecAua AOAT yBE/IMYMBAETCA HA 2% MO CPABHEHMIO C KOHLOM
npeablayluiero mecaua;

— €0 2-ro no 14-e 4ncno Kaxkaoro mecaua Heob6xo4MMo BbINAATUTb OAHUM M1AaTEXKOM YacTb
[onra;

— Ha 15-e uncno Kaxagoro mecaua ¢ 1-ro no 20- Aonr goAXKeH yMeHbLaTbCA Ha 6 Tbicad
pybnen;

— K 15-my umcny 21-ro mecaua AOAT AO/KEH ObITb NOralleH NoJIHOCTbH.

CKo/IbKO TbicAY pybsielt foNKeH cOCTaBAATb A0AT Ha 15-e uncno 20-ro mecaua, ecam obwan
CyMMa BbINAaT Noc/e NOSIHOro NoraleHus KpeauTa coctasut 187,8 toicay pybnen?
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16. B TpeyronbHmnke ABC megmaHbl AA;, BB, n CC, nepecekatotca B Touke O. Touku K,L,M
npuHagnexat otpeskam AA,;, BB; n CC; coortBetctBeHHO, npuyem AK=KA;, BL:LB;=1:4,
CM:MC;=1:3. NMnowagb TpeyronbHmMka ABC pasHa 200.

A) NlokaxuTe, yto OL:BB,=7:15

b) HaguTe nnowaap TpeyrosbHUKa KLM

17. Haiigute Bce 3HaueHus napameTpa a , NPy Kask4OM 13 KOTOPbIX ypaBHEHME
10g4(2x—1)~\/x2 —4x+4a-a> =0

MMeEeT POBHO OAMH KOPEHb Ha OTpe3Ke [0;2]

18. HaTypanbHoe uncno 6ygem HasbiBaTb CUMMEMPUYHbLIM, €CAN OHO COBMagaeT C
YMCNIOM, 3aMUCaHHBIM TEMMU e Undpamm B 06paTHOM NopsiaKe.

A) ByaeT M CUMMETPUYHOE YUC/IO C YETHbIM KOIMYECTBOM LNdP AennTbes Ha 117

B) K TpexsHauyHOMy uuc/ly NPUNULIEM CchpaBa 3TO e uucno. byaet nv nonydeHHoe
LWEeCTU3HAYHOE YMCI0 TOYHbIM KBaapaTom?

B) Kakue wWecTM3HaYHble CMMMETPUYHbIE Yucna Aenatcs Ha 77?7 CKOJIbKO BCEro TaKux
yuncen?

Mpoeepome, umobbl Kaxdbili omeem 6bin 3anNUcCAH pPAOOM C HOMepoM
coomeemcmayrowje20 3a0aHus.

Paspelsaerca CBO6OAHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ'IbeIX HeKoOMMepYeCKUX Lenax




