EOovHbIN rocygapcTBeHHbI 3k3ameH, 2023 T. MaTtemaTunKa, 11 Knacc

EpuHbINM rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHnpoBouUHbI BapuaHT Ne 408

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 CNOXHOCTU. YacTb 2 cOAEPKUT 7 3a4aHNIN C Pa3BEPHYTbIM OTBETOM MOBbILIEHHOTO
M BbICOKOTO YPOBHEW CIOXKHOCTH.

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.

Opper: -flﬁ 0 _0 ] 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 B+ cosa -sin 3

cos(a+ ff)=cosa-cos f—sina-sin S

Maremaruka npodumsrsiit yposers EI'D 2023 caitr 100ballnik.com

TpeHnpoBoYHbIM BapmaHT Ne 408

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.k OKPY*KHOCTW, BNUCaHHOW B TpeyronbHuk ABC, npoBeaeHbl C
TpM KacaTesibHble. MepumeTpbl OTCEYHbIX TPEYroJIbHUKOB PaBHbI
6, 8, 10. HaillamMTe nepnmeTp AaHHOIO TPEYro/ibHUKA.

OrserT: . A B

2. Paguychl 4ByX WapoB pasHbl 7 v 24. Hallante paguyc Wwapa, naoLass noBepXHOCTH
KOTOPOro paBHa CyMMme nJoLageit NoBepXHOCTeN ABYX AAHHbIX LIAPOB.

OTserT:

3. CTpenok B TMpe CTpenseT No MULLEHW A0 Tex Nop, NoKa He nopasuT eé. N3BecTHo, 4YTo
OH nonajgaet B uUenb ¢ BepoATHocTbio 0,2 nNpu Kaxgom otaenbHom BbicTpene. Kakoe
HaMMeHbLLEee YNCNO Pa3 CTPEsIOK AOJIKEH BbICTPENUTb MO MULIEHM, YTOBbI NOpasuTb eé ¢
BEPOATHOCTbIO He meHee 0,47

OTserT:

4. Ha Aunarpamme ditnepa nokasaHbl cobbiTus A n B

B HEKOTOPOM C/Iy4aliHOM 3KCNEePUMEHTE, B KOTOPOM i
10 pPaBHOBO3MOMHbIX 3/IeMEHTAapPHbIX CO6bITUIA.
dnemeHTapHble cO6LITUA  MOKasaHbl  TOYKAMMU. 4 B

HaliguTe P(B|A) — ycnoBHyto BEPOSTHOCTb COBbLITUA
B npwu ychosumn A.

OTserT:
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B 03epo. CKOpOCTb ABMMEHUA NI0AKM MO 03epy Ha 4% 6osblue, YeM CKOPOCTb ABUNKEHUA
NIOZKM BBEPX MO PEKe, a BpeMsa ABUKEHUS MO 03epy OKasanocb Ha 15% 6onblie BpemeHu
ABUXKEHMA NOAKM MO peKe. Ha CKO/IbKO NPOLLEHTOB NyTb Mo 03epy 6oAblue NyTH No peke?

20+ X 20— X 9. MoTopHasa no4Ka nponsblaa no o3epy, a NOTOM NOAHAMACh BBEPX NO PeKe, Bnagatoemn
5. Pewure ypaBHeHue + = \/g

X X

OTBerT:

OtserT:
c —6 q'
6. Haiigute 3HaueHMe BbipaxKeHus (2d 5 j =5 npn C = -1,3,d = ﬁ
C
OTgerT: ) 10. Ha pucyHKe u306paxkeHbl rpadukn ¢yHKUMM ? |
f(X)==2x>+7x-2 u g(X)=ax’+bx+c,
KOTOpble nepecekaroTca B TO4Kax A u B.
Y Haraute opamHaTty Touku B.
7. Npamas, n3obpaxeHHan Ha PUCYHKE, ABNAETCA rPadUKOM 7
OAHOM M3 nepBoO6pasHbIX GYHKUUKM Y = f(X). Haliaute / *
f(2).
A ¥, ="F(x)
1 OTserT:
X
/b1
OtseT: . 11. Haitgute Hambonbwee 3Hauenne dyHkumm T (X) =cos” X+sin X Ha oTpeske
T
0;,—
4

8. CkeitT6opauncT npbiraeT Ha CTOALLYIO Ha pebcax naatdopmy co ckopocTbio V =15 m/c

noA, OCTPbIM Yr1omM K penbcam. OT Tonayka nnathopma HaYMHAET exaTb CO CKOPOCTbHO o
TBET:

m

U=——-V-cosa m/c, rpe M =70 kr — macca ckeirtbopancTa co cKeiAiTom, a
m+M

M =430 kr — macca nnatdopmbl. Mog KaKUM MaKcMMaibHbIM yraom ¢ (B rpagycax)

HY>KHO NpbIraTh, YTO6bI Pa3orHate nNaatpopmy He meHee yem ao 0,35 m/c?

He 3a6ydbme nepeHecmu ece omeemeol 8 6naHk omeemoe Ne 1 6 coomeemcmeuu ¢
uHcmpykyueii no evinoaHeHuto pabomeol.

OTBeT: . Mpoeepbme, umobbl kKaxdvili omeem 6bin 3anucaH 8 CMPoKe ¢ HOMEpPOM
coomeemcmeyrowiezo 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.

12. A) Pewurte ypasHenune \/Esin 2X - Sin(x - %) =2 Sin%

B) HaliamTe Bce KOPHM YpaBHEHUA, NPUHAANEKALLME OTPE3KY [— 37[;57[]

13. 8 NpaBuIbHOM WecTUyronbHol npusme ABCDEFA,B,C,DE;F,, cTtopoHa ocHoBaHuAa AB

paBHa 6, a 6boKkoBoe pebpo AA; paBHO 5\/3. Ha pebpe DD; oTmeyeHa Touka M TaK, 4To
DM:MD;=2:3. MnockocTb & napannenbHa npsamoin A;F; n npoxogut yepes ToukM M u B.

A) [oKaxute, uyto ceuyeHne npusmbl ABCDEFA;B,C,D.E;F; N/IOCKOCTbHO o -
paBHObeapeHHan Tpaneyus.

B) Hangute 06bém Nupammabl, BEPLIMHOM KOTOPOW ABASETCA TOYKA A;, @ OCHOBaHUEM —
ceyeHue npmambl ABCDEFA;B,C;D,E;F; nnockocTtbio X .

14. pewwnre HepaseHcTBO: 10g1_10g3 X (1 + logi 3) <1

15. Bank BbIAAET KpeauTbl ToNbKO nog 20% rofoBbiX NpY yCA0BUKM MOralleHUsa KpeauTa
€EerogHblMM  PaBHbIMM  NaaTeXamMu  (KpeguTbl € aHHYUTETHbIMW  MAaTexamu).
MpeanpuHUMaTenb B3AA B KpeauT HEKYIO CYMMY S Ha Liesioe Yncno net. Yepes HekoTopoe
uenoe 4Mcno neT Mnocsie WUCMOSHEHWUA O4YepefHOro MaaTe)Ka OH OOHapy)KuA, 4To yiKe
BbINNAaTUA BaHKy cymmy, Gonblyo S. Mpu 3TOM CyMMa OCTaBLUMXCA MPUUUTAIOLLMXCA
nnaTexen Takxke bosblie S. HananMTe MUHMMANbHBIMA CPOK, Ha KOTOPbIM NpeanpuHUMaTeNb
MOT B3ATb KpeaumT.
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16.8 kBagpate ABCD Touku P n Q — cepegmHbl ctopoH AB 1 BC cootBeTcTBeHHO. OTpe3sKku
CP 1 DQ nepecekatoTcsa B TouKe F.

A) [lokaxuTe, uto £ BFP = 45°,

B) HanpguTe paanyc OKpy*KHOCTKU, ONMCAHHOM OKoJ10 TpeyronbHuKa ABF, ecin AB = 2\/7 .

17. Haiigute Bce 3HaueHus napameTpa @, NPU KaxA40M 13 KOTOPbIX HEPABEHCTBO

log? (ax) —log, x <7

MMeEET pelleHNnA, KaxXagoe U3 KOTopbiX HE NPUHAONEXKUT OTPE3SKY [2,8]

18. 0603Haunm uepes s(n) cymmy unodp umcna N, yepes a(n) CyMMYy KBagpaTos umop

ymncna N.

A) MoxeT n a(n) 6bI1Tb B 12 pas 60nblie, Yem s(n) ?

B) ¥ Kakux HaTypanbHbix Yncen N uncno a(n) B 9 pa3 6osblue, Yem s(n) ?

B) BosbmeMm ntoboe HaTypasbHoe uncno M 1 coctaBum 6eCKOHeUHYI0 NoCeA0BaTeIbHOCTL
{Xn, n> 1} cnepyowmm obpasom: X, =M un X ,, = a(xn) ana scex N>1. Mpu kakux

M MHOXKecTBO 3HAYE€HMMN 3TOM NOCNeA0BaATENbHOCTM KOHEYHO?

Mpoeepbme, umobbl KaxObili omeem 6bin 3anucaH padom ¢ HOMEPOM
coomeemcmeylowje20 3a0aHus.
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