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EAUHbIN rocypaapcTBeHHbI a3K3ameH no MATEMATUKE
TpeHnpoBouUHbIN BapuaHT Ne 371

NpodunbHbIN ypoBEHDb
MHCTPYKLUMA NO BbINONAHEHUIO paboTbl

JK3ameHaumoHHasa paboTa cocTouT M3 ABYX 4acTel, BKAOYawowWwMx B ceba 18
3apaHuin. Yactb 1 copeput 11 3a4aHM ¢ KpaTKMM oTBETOM 6a30BOro W MOBbLILEHHOMO
YPOBHEW CNOXKHOCTU. YacTb 2 coaepKUT 7 3aaHUIN ¢ pa3BEPHYTbIM OTBETOM MOBbLILIEHHOTO
M BbICOKOTO YPOBHEW CNOXKHOCTH.

Ha BbINO/IHEHME 3K3aMeHALMOHHOM pPaboTbl N0 MaTeMaTuKe oTBoAMTCA 3 Yaca 55
MUHYT (235 MUHYT).

OTBeTbl K 3agaHmaAm 1-11 3anucbiBatoTCA NO NPUBEAEHHOMY HUXKe 06pa3uy B BUAeE
L1010 Ynca NN KOHEYHOM AecATUYHON Apobu. Yncna 3anuwmnTe B N0 OTBETOB B TEKCTE
paboTbl, a 3aTem nepeHecuTe B 61aHK oTBeToB No 1.

Orpey: _~0O.8 n-0,8

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

Bce 6naHKkM ElD 3anonHAOTCA APKMUMU YEPHBIMKM YepHunamu. [Jonyckaertcs
MCNO/Ib30BAHUE reNIEBOM UM KAaNUANAPHOMN PYYKU.

Mpu BbINONHEHUM 33[3HUIA  MOXKHO MNONL30BATbCA 4YEPHOBMKOM. 3anucu B
YEepHOBWKE, A TaKXKe B TEKCTE KOHTPO/IbHbIX U3MEPUTE/IbHbIX MAaTEPUANIOB HE YYUTbIBAIOTCA
npw oueHMBaHUM PaboTbl.

bannbl, nonyyeHHble Bamu 33  BbINOJIHEHHble 33faHWA, CYMMMPYLOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6osble 33afaHWM M HabpaTb Haubonbliee
KoanyecTBo 6ansos.

Mocne 3aBepweHuAa paboTbl nposepbTe, 4TOObI OTBET Ha Kaxaoe 3afaHue B
6naHKkax otBeToB Nel 1 Ne2 6bin 3anuncaH nog NpaBuAbHbIM 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.

12
1. Pewmre ypasrenne In —— =In(x +7)
x-4
B OTBETe yKaXuTe KOpeHb ypaBHEHUA UAM CyMMy KOPHEIA, EC/IN NX HECKOBKO.

OTserT:

2. B cAyyaiiHOM 3KCMEPUMEHTE CUMMETPUUHYIO MOHETY BpocatoT uYeTblpexasl. Haitaute
BEPOATHOCTb TOFO, YTO OPEeN BbiNageT poBHo 1 pas.

OTserT:

3. B yeTblpexyronbHUK ABCD, nepumeTp KOTOpOro paBeH 47, BNUCAHA OKPYXKHOCTb.
CtopoHa AB paBHa 11. Haingute ctopoHy CD.

OTBerT:

13sina +14cosa

7
4. HaitpuTe 3HaueHMe BbipaKeHUs , eChn cIgo = g

15sina—16cos &

OTserT:
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5. B cocya, umetowmit bopmy KoHyca, Hanuto 10 Ma KUAKOCTH, NpU

1

3TOM YPOBEHb }KMAKOCTU AOCTUraeTr 5 BbICOTbI cocyaa. CKo/bKo
MUNIUANTPOB KULKOCTU HYXKHO [40AUTb, YTOBbI YPOBEHb XKUAKOCTM

2

noAHANCA 40 5 BbICOTbI cocyaa?

OTBeT:

6. Ha pucyHke nsobpaxen rpaduk dyHkumm V= f(xX), onpeaenenHoii Ha WHTepBane
(- 7; 8). F(x) — ogHa u3 nepsoobpasHbix dyHkumn ) = f(X). Haligute KonmdecTso
TOYeK, B KOTOPbIX KacaTenbHas K rpaduky oyHkumm F'(X) napannenbHa npamoit

¥y =—X + 2 naun coBnagaert c Heii.
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OTBerT:

7. [lna HeKoTOPOro npeanpuATUA 3aBUCMMOCTb OBbEMAa CrpOCa Ha ero MPOAyKLyiO
q (eannuy, B mecsau) oT ee LeHbl p (TbIC. py6.) 3agaéTcA

dopmynoit ¢ =450—25p. Onpenennte makcmanbHbI YPoOBEHb LEeHbI LeHy P (Tbic.

pyb.), NPM KOTOPOM 3HaYeHHe MecAYHOM Bbipyukn S = ¢ - p 6yaeT coCTaBNATb He MeHee
1125 TbIC. pyb.

OTBerT:
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8. MepBblit cnnas coaeput 15% xenesa, sBTopoit — 30% Kenesa. Macca BToporo cniasa
6osblle Mmaccbl nepBoro Ha 12 kr. M3 3TMx AByX CMANaBOB MOAYYMAW TPeTUW Cnnas,
copepxawmii 25% xenesa. Hanpute maccy TpeTtbero cnnasa. OTBeT Bblpasute B
KMNorpammax.

OTserT:

u
9. Ha pucyHke u3oBpameH  rpaduK  GyHKLMK

L~
f(x)= axJx w g(x) = kx + b, xoTopble nepecekatotcs 8 A
Touke A. Hangute abcumccy Touku A. //
/

| -

0] 1 1
OTseT:

10. CTyAeHT pa3bICKMBAET HYXKHYO eMy GopMyny B Tpex CNpaBoYHUKAX. BepoAaTHoOCTb Toro,
yto GOopmMyna CoOAEepKUTCA B MEepBOM, BTOPOM W TPeTbeM CMpPaBOYHWMKAX, pPaBHa
cooTtBeTcTBeHHO 0,6, 0,7 u 0,8. HalilanuTe BepOATHOCTb TOro, YTO popmMyna coaepKUTCs He
MeHee YeMm B ABYX CNPaBOYHUKaX.

OTserT:

11. Hangute Hanbonbliee 3Ha4YeHne GyHKUUN ) = O, 6X\/; - 2, 7x+8 na oTpeske
[4;25]

OTBerT:

He 3a6ydbme nepesecmu ece omeemsi 8 6aaHk omeemoe Ne 1 8 coomeemcmeauu c
uHcmpykyueii no ebinoaHeHuUro pabomeol.

Mposepbme, 4ymobbl KaxObili omeem 6bia 3aMUCAH 6 CMPOKe C HOMEPOM
coomeemcmeyouje2o 3a0aHuUA
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Yactb 2

Ana 3anucu peweHuii u omeemos Ha 3adaHusa 12—-18 ucnonw3yilime 6/IAHK OTBETOB Ne2.
3anuwume cHa4yana Homep 8biNosaAHAemMo20 3adaHua (12, 13 u m.0.), a 3amem nonHoe
obocHoeaHHOe peweHue u omeem. Omeemol 3anucbigaiime YémKo u pazbopyuso.

12. A) Pewwure ypasHeHue

362005x+1 + 16 . 42008x—1 — 24 . 122005)6

RY/4
b) HallguTe Bce KOpHU ypaBHEHUSA, MPUHAANENKALLME OTPE3KY —7;0

13.8 npaBuabHOM TpeyronbHon npuame ABCA;B,C, cTopoHa ocHoBaHuMA AC paBHa 10\/5

a bokoBoe pebpo paBHO 3\/5 . Ha pe6pe AC oTmeueHa Touka E Tak, uto AE = \/5
Toukn F, N — cepeanHbl ctopoH A;B; n B;C; cooTBeTcTBEHHO. NOCKOCTL O NapannesnbHa
npamon AB 1 conepKnt Toukn E n N.

A) [lokaxuTe, uto npsamasa CF nepneHANKyNspHa NJOCKOCTH .

B) HanguTe pacctoaHne oT TOYKM F A0 naockocTu a.

14. Pewwnte HepaBeHCTBO:

log, | 5""°®s* — >—1+log, x

31+log15 x
3

15.8 ABYX obnactax ectb no 50 paboumx, Kaxkaplih U3 KOTOPbIX rOTOB TpyauTbca no 10
4YacoB B CYTKM Ha A06blue afloMUHMA UK HUKens. B nepsoii obaacti oamH pabouunii 3a yac
pobbiBaeT 0,2 Kr antomuHua uam 0,1 Kr HUKens. Bo BTopoi obnactn ana fobblum X Kr

2
aNloMMHMA B AeHb TpebyeTca X~ 4YenoBEKO-4acoB TPyAa, a ANA A06bluM ) Kr HUKens B

2
AeHb TpE6y8TCﬂ Y 4esnoseKo-4acos TpyAaa.

O6e o06nactM noctaBnAlT A06bITBIN  METann Ha 3aBoA, [Ae AA8  HYXA,
NPOMbIWNEHHOCTU MPOU3BOAMUTCA CM/IaB aJlOMUMHUA M HUKeNA, B KOTOPOM Ha 1 Kr
AOMUHMA NPUXOAMUTCA 2 KI HUKens. Mpu 3Tom 06/1acTM AorosapuealoTca mexay coboi
BeCTM [06bldy MeTannoB Tak, 4yTobbl 3aBOA MOr MPOM3BECTM Haubosbliee KO/MYecTBO
cnnaBa. CKO/MIbKO KW/IOTPaMMOB CMAaBa NpW TaKUX YCNOBUAX €XeLHEBHO CMOXKeT
npou3BecTu 3aBoga,?
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16. [aH ocTpoyronbHbIl TpeyronbHUK ABC. BUcceKTpuca BHYTPEHHEro yraa npu BepliMHe
B nepecekaet 6uccekTpucy BHelwHero yrna npu sepwwuHe C B Touke M, a buccekTpuca
BHYTPEHHero yrna npu sepwmnHe C nepecekaeT BUCCEKTPUCY BHELLHErO yr/ia Npu BeplumHe B
B TouKe N.

A) Qokaxure, yto 2ZLBMN = ZACB .
b) Haitaute BM, eciu AB=AC =5, BC =6.

17. Haﬁ,a,me BCe 3Ha4YeHuA napameTpa d , NpU KaXXg0mM U3 KOTOPbIX ypaBHEHUeE:

xt=2x—4x*+10x-5-2ax+6a—-a* =0

nMmeeT He bosnee Tpex peLleHui.

18. v Bopw HeT ucTOUHMKA BOAbI, HO eCTb TPW BeApa PasUUHbIX OGBLEMOB, B ABYX W3
KOTOpbIX ecTb BoAa. 3a oAuH war bopsa nepennsaet Bogy 13 Begpa, B KOTOPOM OHa ecTb, B
apyroe Beapo. MepennBaHuWe 3akaHYMBaeTcA B TOT MOMEHT, KOrga Wau nepeoe Beapo
OnycTeeT, UM BTOpPOE BeAPO 3anoNHUTCA. BblMBaTb BOAY U3 Begep 3anpeLuaeTcs.

A) Mor nu bops Yepes3 HeCKO/IbKO LIAroB Nosly4YnTb B O4HOM U3 BeAep POBHO 2 AnUTpa
BOAbl, €C/IM CHayana y Hero bbinn Beapa obbemom 4 Antpa U 7 ANTPOB, NOJHbIE BOAbI, A
TaKXKe nycroe Begpo ob6vemom 8 AnTpos?

B) Mor nu bopsA Yepe3 HECKO/bKO LWaroB Nojy4nTb paBHble 06beMbl BOAbl BO BCEX
Begpax, ec/im cHavana y Hero 6bliv Begpa obbemamu 5 AUTPOB U 7 INTPOB, NOHbIE BOAbI,
a TaKxe nycToe Begpo obbemom 10 nntpos?

B) CHauana y bopu 6binn Begpa ob6bemamm 3 anTpa u 6 IUTPOB, NOJIHbIE BOAbI, @ TaKKe
nyctoe Beapo 06bemom n nnTpoB. Kakoe Hambosbliee HaTypasbHOE 3HAYEeHUE MOXKET
NPUHUMATL N, eCIN U3BECTHO, YTO BopA CMOXKET NONYYUTb YEPE3 HECKO/IbKO LLIAroB POBHO 4
/1 BOAbI B O4HOM U3 BEAEp?

Mpoeepome, umobbl Kaxdvili omeem 6bin 3anNUCAH pPAOOM C HOMepoM
coomeemcmayrowje20 3a0aHus.
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