TpennpoBounslii Bapuant 220 18.09.2023

Enunbiii rocynapcrsennbiii 3x3amed no MATEMATHUKE
TpenunpoBouHblii Bapuant Ne 220
IpoduabHbIA ypoBeHD
HNHCTPYKIIMSA 110 BHINOJHEHUIO PadoThI

DK3aMeHaIoHHAas paboTa COCTOUT M3 ABYX YacTel, BKIOYarommx B cebs 19
3aganuii. Yacte 1 comepxxut 12 3amaHmii ¢ KpaTKuM OTBETOM 0a30BOrO M
MIOBBHIIIEHHOTO YPOBHEH CIOXHOCTH. YacTh 2 COAECP)KUT 7 3aJaHuil ¢ pa3BEPHYTHIM
OTBETOM IOBBIIIEHHOTO ¥ BEICOKOTO YPOBHEH CIIOKHOCTH.

Ha BbInonHeHne 3K3aMeHaMOHHOM paboThl 0 MaTeMaTuKe OTBOAMUTCS 3 4aca
55 munyT (235 MUHYT).

OTBeTHI K 3aganusM 1—12 3amuchIBAIOTCS MO NPUBEACHHOMY HIXKE 00pasily B
BU/I€ LIEJIOTO YHCJIA WM KOHEYHOW NecATHYHOHM npoOu. Umcma 3amummre B OIS
OTBETOB B TEKCTE pabOTHI, a 3aT€M NEPEHECUTE UX B OJIaHK 0TBETOB Ne 1.

Omer. _-0.8 . Lz O L] 8

[pu BemonaeHnu 3amanuii 13-19 TpeOyercs 3amucarh MONHOE PEUICHHUE U
oTBeT B O1aHKe 0TBETOB Ne 2.

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

[Ipu BbIMONHEHNM 3aJaHUA MOKHO IOJIB30BATHCS YEPHOBHUKOM. 3amucu B
YepHOBHKeE, a4 TaK:Ke B TEKCTe KOHTPOJbHBIX M3MEPUTEILHBIX MATEPHATOB He
YYHUTBIBAKOTCA NPH OLEHUBAHUM PadOTHhI.

Banner, momydenHele Bamm 3a BBINOMHEHHBIE 3aaHUS, CYMMHPYIOTCS.
ITocrapaiiTech BBINONHUTH Kak MOXHO Ooibllle 3ajaHUi M HaOpaTh HauOoJjbliee
KOJIM4ECTBO OAJLIOB.

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

KEJTAEM YCIIEXA!

CnpaBquble MaTepHuaabl
sin“o+cos” o =1
sin 2o = 2sin oL CoS
C0S 20, = C0S° o —sin* o
sin(o.+pB) =sino.cosP+cosasinp
cos( o +B)=cosacosp—sinasinf

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. Cropoma pomba pasna 1, n a

ocrpeiii  yron pasen 30°. Haiigute \
paguMyc BHMCAHHON OKPYKHOCTH 3TOTO
pomoba.

8

2. Tlo naHHBIM Ha PUCYHKE HalauTe

ME -OK +EK —NK |, eecmm EK=5 u
MK = 8.

3. Ecin kaxmoe pebpo Kyba yBeJIMYMTH Ha 1, TO €ro IJIONIAIb
TIOBEPXHOCTH yBeanunTcs Ha 54. Haiimure pebpo kyoa.

4. B cny4aliHOM JKCIIEPHMMEHTE OpPOCAIOT JIBE MIPAIbHBIE KOCTH.

Haiigute BCPOATHOCTH TOTO, YTO B CYMMC BbIIIAZICT 8 OYKOB. PCSYHBTaT
OKPYTJIUTC N0 COTHIX.

5. B MarasuHe CTOAT JBa IIATEKHBIX aBToMara. Kaxaplii U3 HUX
MoxkeT ObiTh HemcnpaseH ¢ BepostHocThio 0,09 HeszaBucumo or
apyroro asTomara. HaiiuTe BEpOSTHOCTH TOTO, YTO XOTS OBl OJMH
ABTOMAT UCIIPAaBCH.
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n(x—7)

1
6. Pemure ypasHenue COS———= = > B oTBeTe 3anMIIUTE

HanOOJIBIINK OTPULIATENILHBIA KOPEHb.

1 2 6

0,87 .57.207

7. Haiinure 3HaueHue BBIPAKEHUS

8. Tlpsamas y:8x—5 napajuiefibHa KacaTelbHOM K rpaduky

byakuu Y = x* —3x+5. Haiigure abcuyiccy TOUKM KacaHusl.

9. Ilpu nBWXKEHMM paKeThl €& BHAUMAS IS HETOJBHKHOTO
HaboaTeNs JAIMHA, U3MepseMas B METPax, COKPalIaeTcs 10 3aKOHY
2
V (v
| =lys/[1-—, rmme |,=5m— mmna noxosumeiics pakersi,
C
5
¢ =3-10" xm/c — ckopocTh cBeTa, a V — CKOPOCTh PaKeThl (B KM/C).
KakoBa J0/KHA ObITh MMHHMMAJIbHAs CKOPOCTh PAKETHI, 4TOOBI ee

Ha6JIIO,[[aCMa${ JJIMHaA CTalJia HE Ooiee 4 M? OTBeT BBIPA3UTC B KM/C.

10. B nonenensHUK akIMu KOMIAHUY MOJOPOKAIN HA HEKOTOPOE
KOJIMYECTBO MPOIEHTOB, a BO BTOPHUK IOJCHIEBENH HA TO K€ CAMOE
KOJIMYECTBO MPOIEHTOB. B pesymbrare oHu cramu crouth Ha 4%
JielleBie, 4eM IIPU OTKPBITUM TOProB B INOHENENbHHK. Ha CKONBKO
IPOLIEHTOB II0JOPOKAJIN AKIIUK KOMIAHUY B IIOHEEILHHK?

11. Ha pucynke wusobpaxén rpadpux 4 | . | LY | |
Gymxwm  f(X)=ax®+bx+c. Haitaure {1

f (7).

12. Haiigure HauOoJIbIIIEE 3HAYECHUE byHKIIIN

y=lZCOSX+6\/§-X—2\/§ﬂ:+6 Ha OTpe3Ke O;g

He 3a0yobme nepenecmu ece omeemwl 6 O1aHk omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCHMPYKUUEl NO 6bINOJIHEHUIO PAGOMBbL.
Ilposepome, umoovl Kadxcovlii omeem Obll 3aRUCAH 8 CHMPOKe C
HOMEPOM COOMEEMCMEYIOUEe20 3A0aHUL.
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Yacrtn 2

Jlna 3anmucu pemieHuit 1 oTBeToB Ha 3ajnaHus 13-19 ucnomns3yiite 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
4cos2x—9sinx—4

\/—COS X

0) Haiigute Bce KOpHM 3TOro ypaBHEHHUS, IpPUHAJUIECKAIINUE
T In

2" 2

0

IPOMEXKYTKY

14. B napamnenenunene ABCDA{B;C1D; touka M — cepenuna
peopa CiD;, a touka K gpemur pebpo AA; B OTHOWIEHMH
AK KA1 =1:3. Yepes touxn K u M nposesena mmockocts o,
napamnensHas npamoit BD u nepecexaromas nuaronans 4,C B Touke
0.

a) JlokaxkuTe, 4TO IUIOCKOCTh O, neamt amaroHams A;C B

otaomennun A;0 . OC=3:5.

6) Haiijure yron Mexmy IockocTeio 0 M miockocteio ABC,

eciu ABCDA;B,C,D; — xy6.
15. Pemnre HepaBeHcTBO:

log, %—1 +log, %+1 <log,(8x—1)

16. 15 auBaps naHupyeTcs B3ATh KPEAUT B OaHKe Ha 24 Mecsla.
VYcnoBus ero Bo3BpaTa TakOBbI: — 1-ro ymuciia KaXXAoro Mecsia JI0JIr

BospacTaeT Ha 1 % 10 CpaBHEHMIO C KOHIIOM MPEIbIIYIIEro Mecsa; —

€O 2-10 110 14 4uciao Kaxaoro Mecsana HeoOXOIUMO BBIIUJIATUTH YacTh
noira; — 15-ro yucia mMecsia u Bce CIASAYIONIME MECAIbI 0T TOJDKEH

ObITh MEHbIIE nojira Ha 15-e ymcio npeapiaymero mecsua na 50
ThICAY pyOneid, B Teuenun 1-ro roxa, Ha 30 Teicsay py6ieii B TeueHuu
2-ro rona. Haiinure cymmy BhITUTaYeHHYIO OaHKY?

17. B tpeyromsnuke ABC 6uccexrpuca BE u menmana AD
TepreHIUKYISPHBL.

a) Jloxaxure, uto CE = 2AE.
6) Haitmure croponst Tpeyronsuuka ABC, ecou BE = AD = 8.

18. Haiinure Bce 3HaueHus mapameTpa @, IPU KakIOM U3
KOTOPBIX YPaBHEHUE
2
2n*(x—1)" +4acos(2nx)—9a’ =0

UMECT CI[I/IHCTBGHHI)II\/JI KOPCHB.

19. JInuHBI CTOPOH MPSAMOYTONLHMKA — HATYypalbHbIE YMCIA, A
ero nepumerp pasen 4000. MspectHo, uTO ANMHA OJHOH CTOPOHBI

npsMoyroibHuka pasHa N or juMHBL Apyrol cTopoHsl, Tae N —
TaKK€ HaTypaJIbHOE YUCIIO.

a) Kakoe nHambonplee 3HaYeHHUE MOXKET MPUHUMATH TUIOMIAIh
MPSIMOYTOJIbHHUKA?

0) Kakoe HammeHblliee 3HaYEHHUE MOXKET MPUHUMAThH ITUIOMIAIH
PSIMOYTOJIbHHUKA?

B) Haiigute Bce BO3MOXHBIE 3HA4YEHHS, KOTOPbIE MOXKET
[IPUHUMATh  IJIOIIAJAb  IPSAMOYI'OJIBHMKA, €CJIIM  JIOIOJIHUTEIBLHO

mBectHO, uto N <100.
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OTBETbBI K TPEHUPOBOYHOMY BAPUAHTY 220

1 0,25 13 |a) m+2nk; keZ;
2 3 6) m; 3m.
3 4 14
4 0.14 arctg%.
5 0,9919 15
Ee 4
7 20 2
8 5,5 16 | 1 065 600.
9 180000 17 213, 413, 6+/5.
10 20 18
11 32 2.
12 12 3
19 |a) 1000 000;
0) 1999;
B) 937 500 unm 640 000.
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