TpenupoBounsiit Bapuant 300 29.09.2025

Enunbiii rocynapcrsennbiii 3x3amed no MATEMATHUKE
TpenunpoBounsblii Bapuant Ne 300
IpodunabHbIi ypoBeHD
HNHCTPYKIIMSA 110 BHINOJHEHUIO PadoThI

DK3aMeHaIoHHAas paboTa COCTOUT M3 ABYX YacTel, BKIoUYaromux B cebs 19
3aganuii. Yacte 1 comepxkut 12 3amaHmii ¢ KpaTKuM OTBETOM 0a30BOr0 M
MOBBHIIIEHHOTO YPOBHEH CIOXHOCTH. YacTh 2 COAEp)KUT 7 3aJaHuil ¢ pa3BEPHYTHIM
OTBETOM IOBBIIIEHHOTO ¥ BEICOKOTO YPOBHEH CIIOKHOCTH.

Ha BbInonHeHne 3K3aMeHalMOHHOM paboThl 0 MaTeMaTHKe OTBOAUTCS 3 daca
55 munyT (235 MUHYT).

OTBeTHI K 3aganusM 1—12 3amuchIBAIOTCS MO NPUBEACHHOMY HIXKE 00pasily B
BU/I€ LIEJIOTO YHCJIA WM KOHEYHOW NecATHYHOM npoOu. YUmcna 3amummre B MOJS
OTBETOB B TEKCTE pabOTHI, a 3aTEM IEPEHECUTE UX B OJaHK OTBETOB Ne 1.

Omer: 0.8 . -0 ) 8

[pu semonaenun 3amanuii 13-19 TpeOyercs 3ammcaTh MOTHOE PEUICHHUE U
oTBeT B OJaHKe 0TBETOB Ne 2.

Bce Omanku EI'D 3amonHSMIOTCS ApKUMH 4€pHBIMU depHIIamMu. Jlomyckaercs
UCTIONIb30BAHHE TEJICBON MIIH KaIIMUISIPHON PYYKH.

[Ipu BbIMONHEHUM 3aJaHU MOKHO IOJIB30BATHCS YEPHOBHUKOM. 3amucu B
YepHOBHKeE, a4 TaK:Ke B TeKCTe KOHTPOJbHBIX M3MEPUTEIBHBIX MATEPHATOB He
YYHUTBIBAKOTCA NPH OLEHUBAHUM PadOTHI.

Banner, momydeHHele Bamm 3a BBIOMHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
ITocrapaiiTech BBINONHUTH Kak MOXHO Oouibllle 3agaHMi M HaOpaTh HauOojbliee
KOJINUECTBO OajlIOoB.

IMocne 3aBepuieHust pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXJO€ 3aJaHUE B
6nankax orBeToB Ne 1 1 Ne 2 Obu1 3anucaH 1o NpaBUIBHBIM HOMEPOM.

JKEJAEM YCITEXA!
Cl'[paBO'lHBle MaTepHuaabl
sin2a. = 2sin oL CoS o
c0s2a = c0s’ o —sin’ o
sin(o+B) =sina.cosp+cosasinp
cos(a +p)=coso.cosp—sinasinp
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Yacts 1

OtBeroM K 3aganusiM 1-12 siBiisieTcsl neji0e YMCJI0 WIH KOHEYHAs JecsITHIHAS
ApoOb. 3anuIIUTe YUCI0 B MOJe 0TBeTa B TeKcTe PadoThl, 3aTeM IepeHecuTe
ero B BIAHK OTBETOB Nel cnipaBa oT HOMepa cOOTBETCTBYIOLIEI0 3aJaHusl,
HAauyMHasA ¢ neppoil kiaerouku. Kaxayw umudpy, 3HaKk «MHHYC» M 3aNSTYI0
NMHUIINTE B OTAeIbHOM KieTouke. ENMHUIBI H3MepeHNns NHucaTh He HYKHO.

1. OcnoBanus paBHOGeapeHHOl Tpanewuu paBubl 14 u 26, a ee
nepumetp pasen 60. Haiigure miomans Tpanenun.

2. Tlpu KakoM 3HaueHHM Y BEKTOPHI 5(7;5) u b(4;y)

NEePIEeHIUKYIAPHBI?

3. B npasunsHoii yetbipexyroibHoii mupamuae SABCD Touka O
— nuentp ocHopanus, S sepmuna, 9SO =54, AC = 144. Haiinure
6okoBoe pedpo SA.

4. B pupme takcu B Hamuuuu D0 nerkosbix aBTomobuneii; 27 u3
HUX Y€pHBIE C KENTHIMA HAIANUCAMU Ha OOpTax, OCTaJIbHBIE —
JKENThIE C YEPHBIMU HaaNMUCAMHU. Hailaure BEpOSATHOCTH TOrO, YTO HA
CIIy4ailHBI BBI30B NPHUEIAET MalllMHA >KENTOr0 IBETa C YEPHBIMHU
HaJITUCSIMH.

5. B TOproBoM IeHTpe Ba OJMHAKOBBIX aBTOMATa IIPOAAI0T Kode.
BeposATHOCTL TOTO, 4TO K KOHILy JHS B IIEPBOM aBTOMATE 3aKOHUMTCS
xoge, pasaa 0,3. BeposTHocTh TOro, uTo Ko)e 3aKOHYUTCS BO BTOPOM
aBTOMaTe, Takas ’e. BeposATHOCTh TOro, 4To Kode 3aKOHUUTCS B JBYX
apToMarax, pasHa 0,12. Haiinure BepoaTHOCTL TOr0, 4TO K KOHILY JHS
koe ocTaHeTCs B ABYX aBTOMATax.
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6. Pemure ypasuenne  0g, (6 + 5x) =log, (3 + x) +1. 10. To mopio mapannenbHBIMH KypcaMH B OJHOM HAIpaBIeHHH
clenyloT aBa cyxorpysa: mepsbii ammuoit 120 merpos, BTOpOit —
nmanoii 80 merpos. CHauasna BTopoii CyXorpys OTCTaeT OT HEPBOro, U
B HEKOTOPHII MOMEHT BpPEMEHH pPACCTOSHHE OT KOPMBI IIEPBOTO
cyxorpysa 1o Hoca Broporo coctapiser 400 merpos. Uepes 12 munyr
mocije 3TOro yxe HepBblil CyXorpys OTCTaeT OT BTOPOTO TaK, uTO
paccTosHEE OT KOPMbI BTOPOTO CyXorpysa 1o Hoca nepsoro pasHo 600
merpaM. Ha CKOJIBKO KMIOMETPOB B 4ac CKOPOCTh IIEPBOTO CYXOrpy3a

371 _5147 :52ﬁ71

7. HaiinuTe 3HaYeHUE BBIP@XKEHUS 5

8 o y=pe v MEHBIIIE CKOPOCTH BTOPOTO?
. Ha pucynke wusobpakén X
y
rpaduxk Yy = f'(X) MPOU3BOTHOM | 5
byskMN f(X) U BOCEMb TOYEK TN 11. Ha pucynke msobpaxéi rpagux
! 1 .'I _ X o
Ha ocH abcIucc:. X Xy s Xgyeeey Xg. Py odp vy f. ; g (bYHKHHH i f (X) -2 Hatiure 3
B CKONBKMX M3 O9THX TOYEK T [ f (2) )
pynkumns f (X) BO3pacraet? /
. . 1
P A N
-1 0 1 2 3 x
math100.ru

9. HeGonbmoit Ma4uK GpOCAIOT MO OCTPHIM YIJIOM ¢ K IIOCKOM

TOPU30HTAJILHON MIOBEPXHOCTH 3eMiu. PaccTosiHue, KOTOpOoe MpoJeTaeT
2

V, .
MSAYMK, BbIUMCHsgETCS 10  Qopmyne L = -Lsin2a (M), rme

12. Haiigure Touky MuHAMyMa QyHKIMH Y = 9x* — x°

He 3a0yobme nepenecmu ece omeemuvl 6 Onank omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCMPYKUUeil NO 6bINOJIHEHUIO PAdOMmbL.

. 2 i
ceoboguoro mamenus (cuuraiite Q=10 m/c?). Tlpu  xakom Hposepvme, umobvl Kaxcovlii omeem 6vlN 3aNUCAH 6 CMPOKE C
HOMepom coomeemcmeyrouieco 3a0anus.

V, =20 m/c — HauambHas CKOpPOCTh Ms4HKa, a §— YyCKOpeHHe

HAaWUMCHBIICM 3HAUYCHUH YTIJia (B rpa):(ycax) MSYUK ICPCIICTUT PCKY

mmpuaoit 20 m?
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Yacrts 2

Jna 3anmucu pemieHuil 1 orBeToB Ha 3agaHus 13-19 ucnons3yiite BJIAHK
OTBETOB Ne2. 3anumute cHavaima HOMep BhITIONHseMoro 3ananus (13, 14
W T.J.), a 3aTeM NOoJHOe OOOCHOBaHHOE pemieHHe W OTBeT. OTBETHI
3aMKMCHIBAlTE YETKO U Pa300pUUBO.

13. a) Pemmre ypaBHeHue
2log(2cosx)—5log,(2cosx)+2=0

0) HaiimuTe Bce KOpHU O3TOTO YpaBHEHHs, MPHUHAIJICKAIINE

[ 5n]
NPOMEXYTKY | T, — |.
|2 ]

14. Ocnosanne mupamugst DABC — npamoyronsusiii

tpeyronsauk ABC ¢ upsmbim yrimom npu Bepmmue C. Bricora
nupamubl poxoaut depes Touky B. Touxku M u N — cepenunb
pébep AD u BC coorsercrsenno.

a) Jlokaxure, uto MN sBnsercs 6uccexrpucoii yrma BMC.

6) Haiimure yron wmexmy mupsambimu BD u MN, ecim

BD =62, AC = 16.

15. Penmre nepasencTso:
: 6
|Og 5x2+3x <
(5)3 3x+1

16. Amuna Anexceesna B3sna B kpeaut 1,8 mun. py6neii na 36
MmecsteB. [lo moroBopy AnnHa AnekceeBHa JOKHA BO3BpaIlaTh OaHKY
4acTh JICHET B KOHIE KaKI0ro Mecsna. Kaxaprit mecsi o0mas cymma
jonra BospacTaeT Ha 3%, a 3aTeM YMEHBIIAeTcs Ha CyMMY,
yIJlaueHHylo ANUHON AJjiekceeBHOM OaHKy B KoHIe Mecsma. CyMMBl,
BBITIJIAaYMBacMble AJTMHOW AJIEKCEEeBHOM, MOAOHMpAIOTCS TakK, YTOOBI
CyMMa J0Jira yMEHbIIAIACh PABHOMEPHO, TO €CTh HA OJIHY U TE€ K€
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BEIIMYMHY KaxkAbld Mecsi. Ha ckonmpko pyoOselr Oonbine AnuHa
AJlekceeBHA BepHET OaHKYy B TEUCHHE TEPBOTO TOjla KPEAUTOBAHUS 110
CPaBHEHUIO C TPETHUM ToJIoM?

17. HNan mapamnenorpamm ABCD ¢ octpeiv yrmom A. Ha
nponomkenun ctoporsl AD 3a touxy D B3ara touka N Takas, uro
CN = CD, a na nponomxenun croponst CD 3a touxy D p3sra takas

touxka M, uro AD = AM.
a) Nokaxute, uto BM = BN.

6) Haitmure MN, ecru AC =4, sin £ BAD = %

18. Haiinure Bce 3Ha4yeHMs mapameTpa &, NPH KakIOM U3
KOTOPBIX ypaBHEHHUE

log: (4x* +1)+(2a® —3a+4)log, (4x* +1)+9a’ —a* =0

HAMEET XOTS OBl OAIWH KOPCHL.

19. Jlano mnarypambHOe 4YHMCIO, W3 HEro JHMOO BBIYUTAIOT

YTPOEHHYIO0 CyMMY 1M (]p, 1100 NpUOABIAIOT YTPOSHHYIO CyMMY LM (P
Y TIOJTy9E€HHOE YHCIIO IOJDKHO OBITh HATYPaIbHBIM.

a) Moryo v u3 uucna 65 nomyuntses uncno 417

6) Morio 1 u3 uncia 65 nomyuurscs uncno 43?

B) Kakoe HamMmeHnblee ABY3HAYHOC YHCJIO MOXHO MOJYYUTH U3

65?
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OTBETbBI K TPEHUPOBOYHOMY BAPUAHTY 300

P
1 160 Penienue a) i% +2nk; keZ; —EeHE
2 -56 Pemenue 13
11n 13=n
3 90 Pemienne 0) e
4 0,46 P
elIeHUE W

5 0,52 Perienue 14 | arctg 3
6 6 Pemenne 1 Pelnenne
7 5 Penienue 15 [_4; _S)U(_g; Oju[l; OO)'
8 3 Pemerne 16 | 432 000. Pemenue
9 15 Pemenwe 120 Pemennue
10 6 Pemnenue 17 17
11 25 Pemienue Pemienue
12 0 Pemenue 18 | (-o0;=3]u {0} U[3;0).

a) na,

19 | 0) Her;
B) 11.




