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EpuHbINM rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHnpoBouUHbI BapuaHT Ne 370

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 APKUMU YEPHBIMKU YepHUnamu. Jlonyckaertcs
MCNO/Ib30BAHUE reNIEBOM UM KAaNUANAPHOMN PYYKU.

Mpu BbINONHEHUM 33[03aHUA  MOXKHO NONbL30BATbCA 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 3aBeplieHMAa paboTbl NpoBepbTe, YTOObI OTBET HA Kaxpoe 3ajaHuve B
6naHkax oteetoB Nol 1 No2 6bin 3anmncaH noa npasuibHbIM HOMEPOM.

Menaem ycnexa!

CnpasoyHblie mamepuasel

sina +cos” a =1
sin2a =2sina - cos o
cos2a =cos’ a —sin’ &
sin(a+ f8) =sina -cos f+cosa -sin S

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

Omeemom K 3adaHuam 1-11 aenaemca yesnoe 4ucao unu KoHeyHas AecsimuyHas Apobo.
Bo ecex 3adaHusx 4ucna npednosazaromca OelicmeumesnbHoie, ecau omoesnbHO He
yKa3aHO UHOe. 3anuwiume 4uca0 8 Mose omeema 8 mekcme pabomel, 3amem
nepeHecume e2o 8 B/IAHK OTBETOB Nel cnpasa om Homepa coomeemcmeyrouje2o
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. Pewure ypasrenve logs X —log, 40-log, X +1log,125=0. Ecim ypasHenue
MMeeT 6o/iee OAHOTO KOPHSA, B OTBETE YKAXKMTE 1X NPOU3BEAEHME.

OTserT:

2. Cepreit nonyyaet nacnopt. MocneaHue Tou LMbpPbI HOMepa NacnopTa — CAyYaiiHble.
Hailaute BEpPOATHOCTb TOrO, YTO NocnegHue Tpu undpbl — 3To UMdPbLI 1, 2 U 3 B KAKOM-TO
nopsgke.

OTBerT:

B
3. B napannennorpamme ABCD wusBecTtHo, uyto AB=18, BC=27,

sin ZC = 5 HaianTe 60abLwyto BbICOTY Napannenorpamma.

A D
OTBerT:
210g%4 B 310g27173 B 8
4, HanguTte 3HauyeHWe BbiparkeHUs 7410g49 4 5
OTBeT:

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




EOovHbIN rocygapcTBeHHbI 3Kk3ameH, 2022 T. MaTtemaTunKa, 11 Knacc

5. 06vem TpeyronbHoi nupamuabl SABC, ABAAOLWENCA YacTbio
NPaBWUAbHOM LWeCTUYrosibHOW nupamuapl, paseH 5. Hawngute
06beM LIEeCTUYroNbHOWM NUpaMmnapi.

OTBerT: . C

6. Ha pUCyHKe n3obpakeH rpaduk ¢yHKuumn Y = f'(X) - npousBogHoOMN GYyHKUUMU f(X) .
Halaute uenouncneHHyto abecumccy TOUKM, B KOTOPOW KacaTesbHas K rpaduky Y = f(X)

napannenbHa npamoit Y = 2X+ 12 unun cosnagaert c Heii.
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OTBeT:

7. Cropoctb asuxeHus aBTomo6una V (KM/4) M yraoBas CKOPOCTb BpalleHWs Basa
0,0006 - 7dw
kb

koneca (cm), K — nepegatouroe uncno auddeperumana asTomobuns, a b - nepepatouHoe
yncno KopobKku nepepady npu BbibpaHHOM nepegade. B Tabauue ykasaHbl nepegaToyHble
uncna ans astomobuns «faga-KanuHa».

asuratens @ (06/MuH) cBA3aHbl cOOTHOWweEHMeM V = , rae d - anamerp

Kopobka nepegay OnddepeHuman
l-aAnep | 2-Anep | 3-Anep | 4-Anep | 5-Anep 3aaHAnA
NepepatoyHoe | 3,636 1,950 1,375 0,941 0,784 3,500 3,706
yncno

Y aBTomob6una «Jlaga-KannHa» anameTtp Kosneca paseH 46 cm. Bogutenb asuraetcs Ha 4-i
nepegaye c NOCTOAHHOM CKOPOCTbiO. Mpnbop (TaxomeTp) NoKasbIBaeT, YTO Yncao o6opoToB

nsuratensa pasHo 2500 06/muH. NMpunas 7 = 3,14, HaiiauTe ckopocTb aBTOMOBUAA B KM/u.
Pe3ynbTaTt OKpyrauTe Ao Lenoro yncna.

OTBerT:
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8. LUudpbl HEKOTOPOro TPEX3HAYHOrO YUCAA COCTABAAIOT FEOMETPUYECKYID MPOrPECCHIO.
Ecnu B 3TOM umnce nepectaBuTb mectamu undpbl COTEH U eauHML, TO HOBOE TPexaHayHoe
yncno byaet Ha 594 meHblue MCKOMOro. ECanM e B MCKOMOM 4MCAe 3a4epKHYTb unbpy
COTEH M B NOJIYyYeHHOM ABY3HAYHOM YKC/e NepecTaBuTb ero undpbl, To HOBOE ABY3HaYHOE
yncno bygeT Ha 18 meHblue YMCAa, BbIPAXKEHHOro ABYMA NOCAEAHUMU LUPPamM MCKOMOTO
yucna. Haittu aTo umcno.

OTserT:

9. Ha pucyHke M30BpaxeH  rpaduK  GYHKLMM !
f(x)=a"". Haitgure f(=7).

OTserT:

10. UrpanbHyto KOCTb 6pocunn aga pasa. M3BECTHO, YTO TPU OYKa He BbiMasn HU pPasy.
HaligmMTe npu 3TOM YyCI0BUM BEPOATHOCTb COBBLITUA «CyMMa BbIMaBLUMX OYKOB OKaMKETCA
paBHa 8».

OTserT:

11. Haiigute HaumeHbwee 3HaueHne dyHKUMM Y = X’ —3%X*> —45X + 7 wa otpeske

[5:7].

OTBerT:

He 3a6ydbme nepeHecmu ece omsemol 8 61aHk omeemose Ne 1 8 coomeemcmeuu ¢
uHcmpyKyueli no einonHeHuro pabomel.

Mpoeepbme, 4mobbl Kaxldbili omeem 6bia 3anNnuUucaH 8 CMPOKE C HOMEPOM
coomeemcmeyowe2o 3a0aHus
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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.

2tg X + 5tgx
12. A) PewwuTe ypaBHeHne — g 92 =0
sin2X + 5cos” X
o 4r 11z
B) HaillguTe Bce KOPHU ypaBHEHUS, MPUHAANENKALLME OTPESKY —;T

13. Pebpo kyb6a ABCDA;B,C;D; paBHO 8. Ha pebpax BC u A;D; B3ATbl COOTBETCTBEHHO
Touykn K n L, a Ha pebpe CD — Toukn M u N TaK, yto BK=D;L=CM=DN=2.

A) [loKkaxuTe, YTo KOCUHYC yraa mexagy npambimmn KN 1 ML paseH ﬁ

B) HainguTe pacctoaHme mexay npambimu KN n ML

[log, (2x +1)| -2 .

log, v2x+1+1

1

14. Pewwnte HepaBeHCTBO:

15. ®abpuka nonyumna 3akas Ha usrotosnexne 1005 getaneit Tuna A v 2010 getaneit
TMna B. Kaxabit n3 192 paboumx ¢pabpuKu 3aTpaymMBaeT Ha U3rOTOB/IEHUE ABYX AeTaneu
TMNa A Bpems, 3a KOTOpoe OH MOr Obl M3roTOBUTb OAHY AeTanb TMna B. Kakum obpasom
cnenyet pasgenutb paboumx ¢abpukm Ha gBe Gpuragpl, YTOObl BbIMNO/MHWUTL 3aKa3 3a
HaMMeHbLUee Bpems, Npu ycnoBumn, 4to obe 6puragbl NpUCTynaT K pabote 04HOBPEMEHHO U
Karkaana U3 bpurag byaet 3aHATa U3rOTOBAEHUEM AeTanel TONbKO O4HOro Tuna?

16. Buicota BH TpeyronbHuka ABC B8 \/5 pa3 6osblue paguyca OMUCAHHON OKOJO
TpeyronbHnKa ABC okpy»KHOCTHK ¢ LeHTpom O.

A) OokasaTb, 4TO NpAMasn, NpoxoaaLLan Yepes To4kM K M - oCHOBaHMUA NepneHaMKynsapos,
onyLweHHbIX 13 To4KKN H Ha cTopoHbl AB 1 BC cooTBETCTBEHHO, NPOXOAUT Yepes TouKy O.

b) Haigute pagmyc OnNMCaHHOW OKo0 TpeyrosbHWKa ABC oKpyskHOCTM, ecan AB=6,

BC= 3«/5
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17. Haitgute Bce 3HaueHua napameTpa P, NPy Kaa40M M3 KOTOPbIX ypaBHEHMe

_(x=p)’

36 -sin| arcsin -
36 4

UMeeT eANHCTBEHHbI KOPEHb

18. Ha gocke 6bino0 HanucaHo 20 HaTypa/ibHbIX Yucen (HeobsA3aTeNbHO Pa3/NYHBIX),
KaXK[0e M3 KOTopbIX He npeBocxoguT 40. BMeCTO HEKOTOPbIX U3 YMcen (BO3MOXKHO, OAHOTO)
Ha OCKe Hanucaamn Yncna, MeHblune NepBoHaYvaabHbIX Ha eguHULY. Y1ucna, KoTopble nocne
3TOro OKa3anucb pasHbimm 0, € AOCKK CTEPAN.

A) Morno nun okasaTbCsa Tak, YTo cpesHee apubMeTUYECKoe YNCEeN Ha JOCKe YBEIMYUIOCH?
B) CpenHee apudmeTnyecKoe NepBOHaAYaIbHO HAaNUCAHHbIX YMCcen paBHANock 27. Morno iu
cpefHee apudmeTMyecKoe OCTaBLUMXCA Ha AOCKe YMCes OKa3aTbCA paBHbiM 347

B) CpeaHee apudmeTmyeckoe nepBoHaYasibHO HaNMCaHHbIX YMcen pasHanocb 27. Halaute
Hanbosibllee BOSMOXHOE 3HaUYeHWe cpesHero apudpmeTMyecKkoro Ymcesn, KoTopble ocTaanch
Ha JOcCKe.

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