TpenupoBounsiit Bapuant 298 15.09.2025

Enunbiii rocynapcrsennbiii 3x3amed no MATEMATHUKE
TpennpoBouHblii BapuanT Ne 298

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

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. Karetsl paBHOOEPEHHOTO B

HPSIMOYTOJIBHOTO TPEYrOJbHUKA PaBHBI 2 + /2 .
Haiiqute pamuyc OKpy>KHOCTH, BIIMCAHHOM B 3TOT
TPEYTOJILHHUK.

2. Haiigute koopauHatel Bektopa ¢ =3a—4b, ecmm

—

5(—1;2), b (2;—5). B oTBer 3amummMte CyMMy KOOPIHMHAT BEKTOpPA

¢ =3a—4b.

3. OcHoBanuem MAPAMHUABL  CIY>KUT 4
MPSMOYTOJIbHUK, onHa  OOkoBas  TpaHb
MEPIECHAUKYISIPHA IUJIOCKOCTH OCHOBAHUS, a
Tpu Jpyrue OOKOBBIE TpaHW HAKIOHEHBI K
IJIOCKOCTH OCHOBAHMS IOJ YIJIOM 60°. Bricora
nupaMuasl  paBHaA 6. Haiinute o0beM 4 “
MMAPAMUBL.

4. KakoBa BEPOSTHOCTbL TOTO, YTO MOCIEAHME TPU [UPPLI HOMEPa
CJIydaifHO BBIOpaHHOTO MacropTa pa3iuyHbI?

5. UrpanbHyro KocTh Opocwin 1Ba pasa. M3BECTHO, YTO INECTH
O4YKOB HE BBINIAJIU HU pasy. Haligure mpu 3TOM yCIOBUU BEPOSTHOCTH

COOBITHS «CyMMa BBITTaBIINX OYKOB OKaXXCETCA paBHA 4)).




TpenupoBounsiit Bapuant 298 15.09.2025

6. HaiinquTe KopeHb ypaBHEHHs | — =5

25

7. Haiinre 3nauenue Boipakenns X + X —4X+4 mpu X < 2

8. Ha pucynke wuzo0paxken
rpadpuk  QyHKIHH y=f (X),
ONpeAeJICHHOW  HAa  WHTEpBaie

(—1;10). Haiimute KOJIMYECTBO

TOYEK, B KOTOPHIX HPOM3BOJHAS
¢ynkunn f (X) pasua 0.

9. KamuemeTarennHasgs MalimHa BBICTPCIIMBACT KaMHU TI0[J
HCKOTOPBIM OCTPBIM YTJIOM K TI'OpHU3O0HTY. TpaeKTopI/m MMoJIETa KaMHS

1
omnuceiBaeTcs popmyinoit Y = a x* +bx ,rIe a= —1— M, b=1—

MOCTOSIHHBIE MapaMeTpbl, X (M) — CMeIIeHHe KaMHS 110 TOPU3O0HTAJIH,
Y (M) — BbIcOTa KamHs Haa 3emnéil. Ha xakom HaumOonbliem

paccTosHUM (B METPax) OT KPEMOCTHOM CTEHBI BHICOTOH 8 M HyXkHO
pacrlojoXKuTh MalIMHY, YTOOBl KaMHHU TMpoJieTalld HaJl CTEHOM Ha

BBICOTE HE MeHee 1 meTpa?

10. Y3 nByX roposoB, paccTosHue MeXIy KOTopbiMu paBHo 560
KM, HaBCTpeuy JpYT IpYry OJHOBPEMEHHO BBIEXAIH JBA aBTOMOOMIIS.
Yepe3 CKOJIIBKO 4YacoB aBTOMOOMIIM BCTPETATCS, €CIM UX CKOPOCTH

paBubl 65 kM/a 1 75 km/u?

11. Ha pucynke n3obGpaxeHsl rpapuku Vay
GyHKuMi f (X)=3X+5 u

g(x)=ax®+bx+c,

KOTOpbIE

" A
nepecekarorca B Toukax A u B. Haiinure 1

3 MmN
abcruccy Touku b. ] \[0 [ [
/
12. Haiinure HanOoJIbIIIEE 3HAUYECHUE byHKINU

y:12sinx—6\/§x+ 3m+6 Haorpeske {O;g}

He 3abyobme nepenecmu ece omeemul 6 On1aHk omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCHMPYKUUEN NO 6bINOJIHEHUIO PAGOmbl.
IIposepvme, umobvl Kadxcovlii omeem 0Obll 3ANUCAH 8 CHMPOKe C
HOMEPOM COOMEEMCMEYION|e20 3a0AHUS.
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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

amZx+J§ﬂnx—1_

tgx -3

06) Haiiqute Bce KOpHUM ATOrO YypaBHEHHUSA, MPHHAJJICKAIIHIE

HPOMEKYTKY LZTE; 777[} :

0

14. Jlana npasunbnas mectuyronsnas nupamuga SABCDEF ¢
BEpIIMHOI S.

a) JIoKaxuTe, 9TO IUIOCKOCTh O, Ipoxoasmias depes pedpo AB u
cepenuny pebpa SE, nenur pe6po SC B orHOmenun 2 : 1, cuuras or
BEpILIMHE S.

6) Haiinure paccTosiHME OT TOYKH S 10 IUIOCKOCTH O, €CIH

CTOpPOHA OCHOBAHHMS MUPAMHIbI PaBHA 243, a yron Mexay 6oKoBOii
IPaHbIO U ILIOCKOCTHI0 OCHOBaHHMS mupaMubl pased 60 .

15. Penmre nepasencTBO:
25V <4.25" ~3.5% 5"

16. 15 nexabps mianupyercss B3aTh KpeauT B Oanke Ha 950
ThHICSIY pyOIiel Ha (n + 2) Mecsiia. Y CIOBHS €ro BO3BpaTa TaKOBBHI:

— 1-ro uMcna Kaxkaoro Mmecsua JOJAr Bo3pacTaeT Ha 2 % MO
CPaBHEHHUIO C KOHI[OM IMPEABIAYIIETO MECAIIa;

— ¢0 2-10 o 14 4ucio Kaxmoro mMecsara HeoOXOINMMO BBIILIATUTE
4acTh JI0JIra;

— 15-ro 4ywncima TTocHemHWE OBAa MeCALd OOJT  JIOJDKEH

ymenbinatbes Ha 300 Teicsu pyOnei, Bce ocTanbHbIE MECSLBI TOJT

JIOJKEH OBITh MEHbIIE 0Jra Ha 15-€ uucio nmpeaslaynero Mecsa Ha
a ThICSY pyOIen.

Haiiaute N, eciu Beero 66110 Bhimtaueno 6anky 1188,5 rteicsau
pyOnei?

17. Nan tpeyronsauk ABC co croponamn AB =20, AC =12
u BC=16. Touxu M u N — cepequnst cropos AB u AC
COOTBETCTBEHHO.

a) JIoKaskuTe, 4TO OKPYKHOCTb, BiucaHHas B Tpeyronsuuk ABC,
KacaeTcsi OJHOM U3 CPEAHUX JIMHUM.

0) Haiimure oOmIyro XOopay OKPYKHOCTEH, OJHA M3 KOTOPBIX
srcana B Tpeyronsuuk ABC, a Bropas onucana oxono TpeyronsHuka

AMN.

18. Haiinure Bce 3HaueHus mapameTpa a, NPH KakKIOM U3
KOTOPBIX MHO>KECTBOM PELICHHUI CUCTEMbI HEPABEHCTB

[ax>8,

| a2,

{3x£8a+44

SABJIAETCS OTPE30K YHCIOBOM IPAMOM, JUIMHA KOTOporo paBHa 4.

19. lmuub! cTOPOH MPAMOYTONbHUKA — HATypaJbHBIE YHCIA, a
ero nepumerp pasen 4000. MssectHo, uTo mnmvHa OFHON CTOPOHBI

npamoyroibHuka pasHa N% or mmuHBL Apyroii cToponsl, rae N —
Tak)Ke HaTypaJbHOE YHUCIIO.

a) Kakoe nHamOonplee 3HaYeHHE MOXKET MPUHUMATH TUIOMIAIH
IPSIMOYTOJIbHHUKA?

0) Kakoe HammeHblliee 3HaYE€HHUE MOXKET MPUHUMAThH ITUIOMIAIH
IPSIMOYTOJIbHUKA?

B) Haiingute Bce BO3MOXHBIC 3HAYCHHs, KOTOPHIE MOXKET
OPUHUMATh  ITUIOMIA[h  MPSIMOYTOJBHUKA, €CIU  JOMOJHUTEIHHO
u3BectHo, uto N <100.
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OTBETbI K TPEHUPOBOYHOMY BAPUAHTY 298

Pemienue
1 1 Pemenne a) nk; 2?n+ 2nk; ke Z; -
2 15 Pemenue 13 2
T
3 48 Pemenne 0) 2m; ?; 3m.
4 0,72 Pemenne
14 | 3.
5 0,12 Penienue
6 0.5 Pemenne 15 | {0} U[L ). Pemenne
7 2 Pemrenue 16 | 14. Pelienue
8 4 Pemenue 3 o \/Z
9 90 Pemenne ?
10 4 Perenue :
11 —7 Pemenue 18 ﬁ— 2; 3
12 12 Pemenne
a) 1000 000;
19 |[6) 1999,
B) 937 500 nmu 640 000.




