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Bapuanrt Ne 9

IIpodniabHbIi ypoBeHb

MHCTPYKIMS 110 BBITIOJHEHNIO PA0OThI

DK3aMEeHAUHOHHAA PabOTa COCTOHT M3 ABYX YACTEH, BKIIOYAIOWMX B CeOs
19 sanannii. Yacts 1 comepxkur 12 3ajganuit ¢ KpaTKMM OTBEeTOM 0a3oBOro
| OBBILICHHOTO  ypoBHeil cnoxnoetd. Yacts 2 cojepkur 7  3ajanuii
C Pa3sBEPHYTHIM OTBETOM IOBBILIEHHOTO H BLICOKOrO YPOBHEH CIIOKHOCTH.

Ha BHINOTHEHHE JK3aMEHALMOHHOW padoThl MO MaTeMaTHKe OTBOAUTCA
3 waca 55 MuHyT (235 MHUBYT).

OTBeTH! K 3aaHusM 1—12 3anMCHIBAIOTCS 110 NPMBEAEHHOMY HUKe 00pasuy
B BUJIC LICJIOT0 YMC/IA MM KOHEYHOH JAecATHYHOI apobu. Unena sannuuTe B nojs
OTBETOB B TEKCTe paboThl, a 3aTeM HepeHecHTe ux B 6i1ank oTeeToB Ne 1.

_078

Ilpu Bumonnenny 3ajanuii 13-19 Tpebyercs 3amucarh MOJTHOE pElICHHE
M oTBET B 0J1aHKe 0TBETOB Ne 2.

Bce GJaHKM 3amOJHAIOTCS SAPKHUMH HEPHBIMM uyepHWiIamu. Jlomyckaercs
HCII0/Ib30BAHHE Te/IEBOH MM KAlM/LIAPHON PYYKH.

[Ipy BBINOJIHEHMH 3a[aHMI MOXHO IOJB30BATHCA YCPHOBMKOM. 3amucu
B YepPHOBHUKE, 2 TAKKE B TEKCTe KOHTPOJIbLHBIX H3MEPHTEJILHBIX MATEPHAIOB
He YYUTHIBAIOTCS NPU OLCHUBAHUM PadoOThI.

Bannbl, nojydeHHble Bamm 3a BBINOJHEHHbBIC 3aJ[aHHS, CYMMHPYIOTCH.
INocTapaiitech BBUIONHMTL KaK MOXHO Gonblue 3aaHuii u HaGparh HauGosbLice
KOJIMYECTBO OAILIOB.

ITocne 3aBepuicHus paboThl NMPOBEPLTE, YTOOb! OTBET HA KAXK/I0C 3aJaHHC
B Gnankax orseroB Ne 1 u Ne 2 6611 3arMcaH 101 NPaBUJIBHBIM HOMEPOM.

Orger: -0‘8

JKenaem ycnexa!

CripaBo4HbIe MATEPHAJIbI
sin20 = 2sina-cosa
2 )
cos2a=cos a—sin"a
sin(a+p)=sina-cosPp+cosa-sinf
cos(a+p)=cosa-cosp—sina-sinf

Okzemnnap Ne2

Yacrs 1

Omeemom K 3ad0anuam 1—12 aeirsemesn yenoe wucnio unu KOHEYHAA 0ecAmuHan
0pobs. Bo ecex 3a0anuax 4ucia npeononazalomcs oelcmeumenbHbIMuU, eciu
omoenvio He YKA3aHO uHOe. 3anuuiume HUCI0 6 RoJle omeema 6 niexcme
pabomoi, 3amem nepenecume e2o ¢ BIIAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmeylouiezo 3a0anus, nawunas ¢ nepeoi knemouxu. Kaxcoyro wyudgpy,
IHAK «MUHYC) U 3ANAMYI0 RUWUME 6 OMOCAbHOU KIEMOUKe 6 COOmMEemcmenu

l ¢ npugedénnvimu & dnanxe odpazyamu. EOunuybl usmepenun nucans ne nyjicHo.

[I] JlBa yrja BIHCAHHOTO B OKPY)KHOCTb YETBIPEXYTOIbHUKA

paBHpl 54° u 97°. Haiiamte OOabIIMH yroa 3Toro
yeTppéxyronbanka. OTBET JaiiTe B rpagycax.

OrtBer:

Jlanst Bextopht @(—9;6) u b(1;4). Haiimure ckansphoe npousseaenue d -b.

Orger:

OcCHOBaHMEM INMPAMK/Ibl  CIYXHT IPAMOYIOJIBHHK, OIHA
60KOBad rpaHb NEPHEHANKYIAPHA IUVIOCKOCTH OCHOBAHUs, a TPH
Jipyrue GOKOBbIC T'DAHM HAKJIOHEHB! K IJIOCKOCTH OCHOBaHHS
nozt yriaom 60°. Boicora nupamujsl paBHa 9. Haimre o6bém
TIHPAMH/IBL.

Orset: 2

Ha uemnuonare 1o NpbDKKam B BOAY BbICTynaioT 40 COPTCMEHOB, CpeiH HMX
6 crnopremenos u3 IllBeumu u 5 cmopremenoB 3 Benecyansl.  Ilopsizox
BBICTYILUIEHHMI omnpezensercs »xepeObéko. Haiure BEpOATHOCTH TOrO, YTO
JICBATBIM Oy/ICT BBICTYNaTh criopreMen u3 [lseunn.

OrtBeT: 3
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Ecim  maxmatmer A, wurpaer GenbiMu  QUrypamu, TO OH  BBIUTPBIBAET
y maxmaructa b. ¢ BepostHocThio 0,5. Eciu A. wurpaer uépHbiMu, TO A.
BhIMTPEIBaeT y b. ¢ BeposTnocThio 0,3. Illaxmatuctsl A. u B. urpator jiBe naptuu,
npuyéM BO BTOPOH napTuu MeHsioT user ¢uryp. Haiigure BeposTHOCTH TOrO,
410 A. BRIMTpaeT oba pasa.

OrtBer:

32 1
Haiigure KopeHb ypaBHEHHA R =E'

Ortser:

Haiinure 3nauenne Buipaxenus 6- #31-431+2.

Orser:

Ha pucynke msobpaxén rpaguk y= f'(x) — npoussoanoii ¢ynkumn f(x),
Oonpe/ICaEnHOl Ha nHTepBane (—4; 10). Haiiaure K01M4€CTBO TOYEK, B KOTOPBIX
KacatenbHas K rpapuxy dynkuny f(x) mapawuiensHa npaMol y=—x—20 wm
COBMAJIAET C HEM.

Y y=1"(x)

—
/

OTtBeT:

[5]

Ok3emnnap Ne2

Ilpu rtemneparype 0°C pemsc umeer amuny [, =13 m. Ilpu Bo3pacTanunu
TEMICPATYphl MPOMCXOJMT TCIIOBOC pPACIIMPEHHE pelbca, W ero JUIMHA,
BHIDOKCHHAA B MeTpax, Mensercs mo sakony [(1°)=[(1+a-1°), rze
a=1,2:10%(°C)" —

Temrneparypa (B rpajaycax Llenscus). Ilpn kakoii Temiieparype pebe yITHHUTCS
Ha 7,8 mm? OtBer naiite B rpanycax Lenscus.

KOYQ(QUIMEHT TENJIOBOTO  pacluMpenus, 1° —

Orser:

Umeetes asa critasa. Ilepsoiii conepxut 10 % nukens, BTopoil — 35 % Hukes.
M3 >Tux [ByX CIUIABOB NOJIYYMIM TPETHIl CIUIaB Maccoit 225 Kr, cojepiariuii
25 % mnukens. Ha CKOJILKO KHIOIPaMMOB Macca NEpBOrO CIUIaBa ObLIA MEHbIIE
Maccsl BToporo?

OrtBer:

Ha pucynke mn3obpaxkén rpaduk ¢GyHKuun

k
S(x)=—+a. Haiiaure s3mauvenwe x, npu ‘
X

s ‘
KOTOPOM 3HaueHue (GyHKLHH paBHO 2,2. & |

OTser:

E Haiiute HauMenbee sHavenme yHkunu y = e —2¢* +4 na otpeske [-1;2].

Orser:

He 3abyobme nepenecmu 6ce omeemvi 6 o6nank omeemoe Ne 1
6 COOMGEMCcmeu ¢ UHCMPYKRUEl NO 6bINOIHEHUIO PAdOmbL.

IIposepyme, umodsl Kaxcoviii omeem Gvin 3anucan ¢ cmpoxe ¢ HOMePoOM
COOMEBENCMEYIOLLE20 3A0UHUA.
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Yacrs 2

!,ﬂlm 3anucu pewenuti u omeemos na 3adanun 13-19 ucnonwvsyiome bIIAHK
| OTBETOB Ne 2. 3anuwiume cnauana nomep svinonusemozo sadanus (13, 14 ’
u m.0.), a samem noanoe obocnosannoe pewenue u omeem. Omeemuvi :

| 3anucvigaiime 4émKo u puzoopuuso.

a) Pemunte ypaBHeHune V5 cos2x ++/15sin2x+ /5 =0.

o
0) YKaxuTe KOPHH 9TOr0 ypaBHEHMS, IIPHHAICKAILME OTPE3KY [3n; ¥

B npaBunsHo# TpeyronsHoii nupamuae SABC 6Goxosoe pebpo AS paBHO 3410,

a BeicotTa SH mnHMpamMuabl paBHa 5J2. Touka M — cepeqnna pebpa BC,
a AT — BbIcOTa NMpaMH/Ibl, PoBeAEHHas K rpann SBC.

a) Jlokaxure, uTo Touka 1 ABNIACTCA cepe/IMHOM oTpe3ka SM.

0) Haiigure paccrosnne mexuy npsambimu A7 u SB.

1 !
—-1 -1
Pemnte HepaBeHcTBO 25 —3-5% +220.

15 sanBaps 2025 roja miaHupyercs B3sTh KPEAMT B OaHKe Ha cymMy | MiH pyOueit
Ha 48 MmecsueB. YCI0BHA €ro BO3BpaTa TAKOBLI:

— 1-10 YMcla KaXA0I0 MeCsLa oI BO3pacTaeT Ha 2 % 10 CPABHEHHIO ¢ KOHLOM
IPEIbIAYLIEr0 MECALA;

— €0 2-10 110 14-¢ YnCII0 KaxJI0ro Mecsiia HeoOOX0AUMO BBIIIIATUTS YaCTh H0ITa;
— 15-ro uucna xaxoro mecsua ¢ 1-ro no 47-it (¢ despasa 2025 roaa mo aexadpn
2028 roaa BKJIKOUMTEILHO) A0JII JOIKEH ObiTh Ha 20 Thicsy pyOiel MeHbLIe 10/ra
Ha 15-e 4ucIo npeaslIynero Mecsua;

— 15 siuBaps 2029 rona KpeauT A0KEH ObITh 110JHOCTHIO MOTALICH.

Haitaure 06uryto cyMMy BBIILIAT [IOCHTE MOTHOTO MOTAIICHUS KPEANTa.

O

Ak3emnnap Ne2

Oxpyxnocts ¢ nentpom O, kacaercs ochosanuii BC u AD u 60KoBoit cropousr AB
Tpaneunn ABCD n ne wnmeer obmux Touek ¢ npamoit CD. OxpyKHOCTH
¢ uentpoM O, kacaercs cropoH BC, CD u AD u He uMeeT oOMMX TOYEK
¢ npsamoit AB.

a) lokaxwure, uro npamas 0,0, napanjelibia 0OCHOBaHHIO Tpaneuns ABCD.

6) Haiinure nauuy orpeska 0,0,, ecin AB=10, BC =15, CD=12, AD=19.

HaiiauTe Bce 3HaYeHMA @, NPH KaXKIOM M3 KOTOPBIX CHCTEMa ypaBHEHUIA
2 2 2
log4(l—)’ )=10g4(l—a X ),
2 2
x"+4y" =5x+4y
HMeeT POBHO /IBa Pa3INYHBIX PELICHHS.

OrHomenye TPEX3HAYHOTO HATYPANLHONO YHMCIA K CymMMe ero uudp — uenoe
YUCTIO.

a) MoeT 11 9TO OTHOLIEHHE OBITh paBHbIM 677

0) MoxeT i1 5T0 OTHOWICHUE ObITH paBHbIM 837

B) Kakoe HanMeHbIIee 3Ha4CHHE MOXKET NPUHMMATh 3TO OTHOLLCHHE, ECIIH NepBas
uudpa TpEX3HAUHOTIO YKcIa paBHa 67

| Hposepvme, umoovl Kaxcovlii omeem 0bi1 3anucan padom ¢ HOMepom |
1 COOMEEeMCmeyIOezo 3a0anu. f
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