Tpennpoounasi padora Nel no MATEMATUKE
11 kaace
28 cents0ps 2022 rona
Bapuant MA2210109
(mpoduIbHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO Pad0ThI

PaGota mo MaremaTtWke COCTOMT M3 JBYX YacTed, BKIIOYAIOIIMX B CeOs
18 3amanmii. Yacte 1 comepxut 11 3amaHuii ¢ KpaTKMM OTBETOM 0a30BOTO U
MOBBIIIEHHOTO YPOBHEH CIIOKHOCTH. YacTh 2 coepKuT 7 3aaHuil C pa3BEPHYTHIM
OTBETOM IMOBBIIIEHHOI'O U BBICOKOTO YPOBHEHN CIO0KHOCTH.

Ha BeImosiHeHWE »K3aMEHAIIMOHHON pPaOOTHI MO MaTeMaTHUKE OTBOJMTCS
3 yaca 55 MuHyT (235 MUHYT).

OtBetel Kk 3amaHusaM 1-11 3anmceiBaroTcss B BHJIE I[EJOT0 YHCIIA HWIH
KOHEUHOU JIECITUYHOU IPOOH.

[Ipu BoinonHeHuu 3ananuii 12—18 tpedyercs 3anucaTh MOJIHOE pEelIEHUE Ha
OT/ICJIHOM JIUCTE OyMaru.

IIpu BBIIOJHEHWHM 3aJaHUM MOXHO I10JIb30BAThCA UYEPHOBUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OIICHUBAHUHU PAOOTHI.

bannbl, mosydyeHHsle Bamu 3a BBITIOJHEHHBIC 3a/1aHUSI, CYMMUPYIOTCS.

[Tocrapaiitech BBITOJTHUTHL KaK MOXKHO OoJbIlle 3aJaHUil U HAOpaTh
HanOoJIbIIIEE KOINYECTBO 0aII0B.

Kenaem ycnexa!

Cl'[paBO‘IHLIe mMaTepualbl

sin“a+cos’a=1
sin20 =2sina-cosa
C0S 20 = cos “0, —sin “a
sin(a+p)=sina-cosP+cosa-sinf
cos(a+f)=cosa-cosp—sina-sinp
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Marematuka. 11 knacc. Bapuant MA2210109 2

Yacre 1

Omeemom K Kaxcoomy u3 3aoanuii 1-11 aenaemcsa yenoe yucio uiu KOHe4Hasn
decamuunan opoodsy. 3anuuwiume omeemsyl K 3a0aHUAM 8 NOJIe OMeema 6 meKkcme
paodombut.

B tpeyronsnuke ABC yronm C pasen 90°,

J19

AB =4, sin A:W' Haiinure AC .

OrtBeT:

C
B
Jlea pebpa TPSIMOYTOJBLHOTO MapajuIeeuIe/a,
BBIXOJSIIIIME W3 OJHOM BEPIIMHBI, paBHbI 7 U 4.
O6béM mnapamenenunena paseH 140. Haiigute

TpeThe pedpo Napaiesienunena, BpIXOIsIIee U3 Ton
K€ BEPILUHBI.

OrtBer:

IIpu mpousBoactBe B cpenHemM u3 2000 HacocoB 4 HeucnpaBHbIX. Halinute
BEPOSITHOCTh TOTO, YTO CIIy4ailHO BHIOPaHHBIM HACOC OKAXKETCSI HEUCIIPABHBIM.

OtBeT:

UrpanpHyto KOCcTh Opocuin Ba pasa. M3BecTHO, UTO YeThIpe OYKa HE BBINAIU HU
pa3y. Haiimute mpu 3TOM YCJIOBUM BEpPOSITHOCTH COOBITHS «CyMMa BBINABIIUX
OYKOB OKa)keTcs paBHa 11».

OtBerT:

. 7Xx+13
Hainure kopeHb ypaBHEHUs 9 - 5.
Otger:
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Marematuka. 11 knacc. Bapuant MA2210109 3

a’bt 11
(2a)’b™° a %b”

Haiinure 3HaueHne BBIpA)KEHUS

OrtBeT:

Ha pucynke n3o0paxén rpaduk ¢yukinn y= f'(X) — mpousBoaHoil byHKuum
f (x). Haiinure abcumccy TOYKH, B KOTOPOH KacartenbHasi K rpaduky (yHKIHH

y = f(X) mapamiensHa npsiMoii Y =6 — 2X MM COBIAJACT C Heil.

y
A
1 —
0 1 / =X
y=f"(x)

OtBeT:

r —r
PeliTunr R mHTepHeT-MarasuHa Beluucisgercs mno ¢popmyne R=r -——>—>=

m 1
(K +1)
_0,02K
rac m_ﬁ, rHOK — CpCIHAA OLCHKa Maras’vHa IIOKYIATCIISAMMU, rm b
TIOK !
OLICHKa MaraswiHa, JaHHas 3kcrnepramu, K — 4uCciIo moKynaTenen, OLCHUBIINX

MarasuH. Haugure peUTHMHI WHTEpHET-MarasmHa, €CJIM 4YHUCJIO ITOKYIIaTelIew,
OLICHMBUIMX Mara3uH, paBHO 15, umx cpeanss oueHka paBHa 0,5, a oneHka
sKcrepToB paBHa 0,22.

OtBeT:
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Marematuka. 11 knacc. Bapuant MA2210109 4

Paccrostnue mexny npuctansmu A u B paBao 60 km. 13 A B B 1o Teuenuro pexu
OTMpaBWICA IUIOT, a 4yepe3 3 yaca BClie] 32 HUM OTIpaBWiach sIXTa, KOTOpas,
npuObIB B MyHKT B, ToTuac moBepHyna oOpatHo u Bo3Bpatmwiack B A. K stomy
BpEMEHHU IUIOT nporuibul 44 kM. Haiinure cKOpoCTh SIXTHI B HEMOABUKHOW BOJE,
€CJIM CKOPOCTh TEUCHMsI pekH paBHa 4 kM/4. OTBET JaiiTe B KM/H.

OtBerT:
Ha pucynke uzoOpaxéH rpaduk (QyHKIUU Ya
Buga f(x)= K . Haiinutre 3Hauenue X,
X+a /
npu koropom f (x)=-0,125, S/
7
1
0] 1 - j(
v
//
OtBer:

Haiigute Touky MuHIMYMa QYyHKIUU Y = x> —6x° +15.

OrtBer:
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Marematuka. 11 knacc. Bapuant MA2210109 5

Yacrtb 2

JIna 3anucu pewenuii u omeemoe na 3a0anusn 12—18 ucnonv3yiime omoenvHolii
aucm. 3anuuwiume cHA4ana Homep 6bINOAHAEMO020 3a0anusn (12, 13 u m. 0.), a
3amem nojiHoe 000CHOGAHHOe peuieHue u omeem. Omeemovl 3anucvleaiime
uémko u pazoopuueo.

12

13

14

15

a) Pemnre ypaBHeHue cos® x—Ccos2x =0,75.

0) Haiinmute Bce KOpHU ATOTO YpaBHEHUS, TPUHAIICIKAIITIE OTPE3KY [37%, 375]

Pe6po xkyoa ABCDAB,C,D; paBuo 2. Ha pebpe BB; ormeuena touka K Ttak,
qyro KB =1,6. Uepe3z Toukn K m C; mpoBeieHa IUIOCKOCTh ¢, MapaieiIbHAs
npsimoii BD 1.

a) Jlokaxure, uto A;P:PB;=3:1, rme P — Touka nmepecedeHus TIOCKOCTH o
¢ peobpom A;B;.

0) Haiinure yron Mexxay miaockoctamu o u BB,C;.

(3x—4)’ _ 16—24x+9x*
x-3  15-8x+X°

Pemnre HepaBeHCTBO

15 sauBapsi maHuUpyeTcs B3sATh KpeAWT B OaHke Ha 15 mecsieB. YCIOBHUS €ro
BO3BpaTa TaKOBBI:

— 1-ro uncia Kaxmoro MecsIa J0T Bo3pacTaeT Ha ' % 1o cpaBHEHHIO ¢ KOHIIOM
MPEBIAYIIEr0 MECSIIA;

— c0 2-10 110 14-€ yncio Ka)k10ro Mecsa Heo0X0IMMO BBIIIATUTH YacTh JIOJIra;
— 15-r0 yncna Kaxa0ro Mecsia J0JT JA0JKEH ObITh Ha OJHY U Ty K€ BEIMYUHY
MEHBIIIE J10JTa Ha 15-e 4ucio npeapayero Mecsiia.

N3BectHO, uTO OOIIass CyMMa BBIIUIAT MOCJE TOJHOTO TOTAIICHUS KpeauTa
Ha 40 % OoJibllie CyMMBI, B3TOM B KpeauT. Haliaure I .
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Marematuka. 11 knacc. Bapuant MA2210109 6

Jlan npstmoyroneHbIi TpeyroasHuk ABC ¢ npsmeim yrimom C. Ha karere AC
B3aTra Touka M . OkpyxkHocTh ¢ neHtpom O wu guamerpom CM xacaercs
TMIIOTEHY3bI B TOUKe N .

a) [lokaxkure, uro npsimpie MN u BO mnapaijienbHbl.

0) Haiizure  mnomaab  4YeThIPEXYTOJbHUKA BOMN,  ecmu CN =9
u AM :MC =1:8.

Harigute Bce 3HaYCHUS @, IPU KaXKIOM M3 KOTOPBIX YPaBHEHHE
(‘x+2‘+‘x—a‘)z—4(‘x+2‘+‘x—a‘)+3a(4—3a)=0

HMCCT POBHO JIBa PCIICHMA.

Ha caitite mpoBomutcst ompoc, koro u3 156 (pyrOoaMCTOB TOCETUTENH caiTa
CUMUTAIOT JIYYILIUM IO UTOTaM ce30Ha. Kaxnplil moceTuTesah rojocyeT 3a OJAHOTO
¢dbyroomucTta. Ha caiite otoOpakaeTcs peHTHHT Kaxkaoro ¢yrtdogucra — A0
rojIOCOB, OTJAHHBIX 3a HEro, B MPOLEHTAX, OKPYIJIEHHAas A0 LEJIOro 4Yucia.
Hanpumep, uucna 9,3, 10,5 u 12,7 oxpyrisitorest 10 9, 11 1 13 cooTBeTCTBEHHO.

a) Bcero mporonocoBasno 11 moceruteneit caiita, u peUTuHr nepsoro (yrdonucra
ctan paBeH 45. YBuaeB 310, Bacs otmam cBoil ronoc 3a mpyroro (yrdosmcra.
Yemy Teneps paBeH pelTHHT niepBoro ¢pyroonmcra?

0) Bacs mporosiocoBan 3a Hekotoporo ¢yTdoaucTa. Moria m mociie 3Toro cymma
peiTHHroB BceX (hyTOONMMCTOB YMEHBIIUTHCS HA 150 wnu 60mbiie?

B) Kakoe HauOompliee 3HaYeHHE MOXKET MPUHUMATh CyMMa PEUTHHTOB BCEX
¢byt6omucToB?
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Tpennpoounasi padora Nel no MATEMATUKE
11 kaace
28 centsi6ps 2022 roga
Bapuant MA2210110
(mpoduIbHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO Pad0ThI

PaGota mo MaremaTtWke COCTOMT M3 JBYX YacTed, BKIIOYAIOIIMX B CeOs
18 3amanmii. Yacte 1 comepxut 11 3amaHuii ¢ KpaTKMM OTBETOM 0a30BOTO U
MOBBIIIEHHOTO YPOBHEH CIIOKHOCTH. YacTh 2 coepKuT 7 3aaHuil C pa3BEPHYTHIM
OTBETOM IMOBBIIIEHHOI'O U BBICOKOTO YPOBHEHN CIO0KHOCTH.

Ha BeImosiHeHWE »K3aMEHAIIMOHHON pPaOOTHI MO MaTeMaTHUKE OTBOJMTCS
3 yaca 55 MuHyT (235 MUHYT).

OtBetel Kk 3amaHusaM 1-11 3anmceiBaroTcss B BHJIE I[EJOT0 YHCIIA HWIH
KOHEUHOU JIECITUYHOU IPOOH.

[Ipu BoinonHeHuu 3ananuii 12—18 tpedyercs 3anucaTh MOJIHOE pEelIEHUE Ha
OT/ICJIHOM JIUCTE OyMaru.

IIpu BBIIOJHEHWHM 3aJaHUM MOXHO I10JIb30BAThCA UYEPHOBUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OIICHUBAHUHU PAOOTHI.

bannbl, mosydyeHHsle Bamu 3a BBITIOJHEHHBIC 3a/1aHUSI, CYMMUPYIOTCS.

[Tocrapaiitech BBITOJTHUTHL KaK MOXKHO OoJbIlle 3aJaHUil U HAOpaTh
HanOoJIbIIIEE KOINYECTBO 0aII0B.

Kenaem ycnexa!

Cl'[paBO‘IHLIe mMaTepualbl

sin“a+cos’a=1
sin20 =2sina-cosa
C0S 20 = cos “0, —sin “a
sin(a+p)=sina-cosP+cosa-sinf
cos(a+f)=cosa-cosp—sina-sinp

© Cratl'pag 2022—2023 yu. r. [IyOnukaris B UHTEPHETE WU TIEYaTHBIX H3MaHUSIX 0€3 THCEMEHHOTO
cornacus Cratl'pan 3ampenieHa



Marematuka. 11 knacc. Bapuant MA2210110 2

Yacre 1

Omeemom K Kaxcoomy u3 3aoanuii 1-11 aenaemcsa yenoe yucio uiu KOHe4Hasn
decamuunan opoodsy. 3anuuwiume omeemsyl K 3a0aHUAM 8 NOJIe OMeema 6 meKkcme
paodombut.

B tpeyronsnuke ABC yronm C pasen 90°,

J51

AB = 25, sin A:W HaﬁﬂI/ITe AC.

OrtBeT:

C
B
Jlea pebpa mPSIMOYTOJIBHOTO Mapajvieienunesa,
BBIXOJSIIIME W3 OJHOM BEpUIMHBI, paBHBl 12 u 5.
O6béM mapannenenunena pasen 540. Haiinure tpeTne

pebpo mapasuienenuneaa, BBIXOASAINICE M3 TOU XKe
BEPILUHBI.

OtBeT:

IIpu mpousBoactBe B cpeanem u3 2000 nHacocoB 10 HeucnpaBubiX. Haiinure
BEPOSITHOCTH TOTO, YTO CITyYalHO BRIOPAHHBIN HACOC OKAXKETCSI HEUCITPABHBIM.

OrtBer:

UrpanbHyto KocTh Opocuiiu ABa pasza. M3BecTHO, 4TO iBa OUKA HE BBINIAJIU HU pasy.
HalimuTte npu 3TOM yCIIOBUM BEpPOSITHOCTb COOBITHS «CYMMa BBINABIIUX OYKOB
OKaKETCA paBHA 12».

Otger:

. [5x+51
Haiinure xopeHp ypaBHEHHs 1 - 6.
Ortger:

© Cratl'pag 2022—2023 yu. r. [IyOnukaiis B UHTEPHETE WITH TIEYaTHBIX W3TaHUSIX 0€3 THCEMEHHOTO
cornacus Cratl'pan 3ampenieHa




Marematuka. 11 knacc. Bapuant MA2210110 3

v ? 18

Havinnre 3HaueHre BhIpaKeHUs )
2, -5 3
a)"b " ab

OrtBer:

Ha pucynke n300paxén rpaduk ¢pyskumn y = f'(X) — nmpousBoaHoil GyHKIuK
f (x). Haiizure abcumccy ToukH, B KOTOPOil KacarenbHas K rpaduky (QyHKIHH

y = f (X) mapayutensna npsiMoii Y = —3X — 2 WM COBIIAJACT C HEil.

y
[y
\ 1
\ o[ 1

OtBeT:

r

nOK r31<c

(K+1)"

Pelitur R uHTepHeT-MarasuHa BelYMcIsieTcs 1o gopmyne R=r_ —

“r 101’ Mo« — CPCOHSAA OIIEHKAa MarasuWHa IOKymaTeisMu, I, . —

OLIEHKAa Maras3uHa, JaHHas dKcrepraMu, K — 4YuCiI0 MOKynaTesnei, OLEHUBILHNX
MarasuH. Haugure peWTUHI WHTEpPHET-Mara3uHa, €CJIM YHUCJIO ITOKYIATENeH,
OILICHMBIIMUX MaraswH, paBHO 24, ux cpeaHsas oneHka paBHa 0,86, a oueHka
skcreptoB paBHa 0,36.

OtBeT:
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Marematuka. 11 knacc. Bapuant MA2210110 4

Paccrostnue mexny npuctansimu A u B paBuo 168 kM. 13 A B B o Teuenuto pexu
OTIIpaBWJICS IUIOT, @ yepe3 3 yaca BCJIE] 3a HUM OTHPABWIACH SIXTa, KOTOpasd,
npuObIB B MyHKT B, ToTuac moBepHyna oOpatHo u Bo3Bpatmwiack B A. K stomy
BpEMEHHU IUIOT nporuibul 32 kM. Haiinure cKOpocTh SIXTBI B HEMOABUKHOW BOJE,
€CJIM CKOPOCTh TEUEHUS peKH paBHa 2 KM/4. OTBET JaiiTe B KM/4.

Ortger:
Ha pucynke uzoOpaxéH rpaduk (QyHKIUU Ya
Buga f(Xx)= . Haitnute 3HaueHnue X, l
X+a
npu koropom f (x)=0,15. »
] 1
0 1 X

—_—

OrtBer:

Hatimute Touky MUHUMyMa (YHKIIHH Y = x> —30x% +17.

OtBeT:
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Marematuka. 11 knacc. Bapuant MA2210110 5

Yacrtb 2

JIna 3anucu pewenuii u omeemoe na 3a0anusn 12—18 ucnonv3yiime omoenvHolii
aucm. 3anuuwiume cHA4ana Homep 6bINOAHAEMO020 3a0anusn (12, 13 u m. 0.), a
3amem nojiHoe 000CHOGAHHOe peuieHue u omeem. Omeemovl 3anucvleaiime
uémko u pazoopuueo.

12

13

14

15

a) Pemnre ypaBHeHne oS X —C0s2x =0,25.

. T
0) Haiinure Bce KOpHU 3TOTO yYpaBHEHUS, TPUHAIIICKAITUE OTPEKY [— 2m; _E} :

Peodpo xyba ABCDA B,C,D, pasno 3. Ha pebpe BB, ormeuena Touka K tak, 4ro
KB=2,5. Uepe3s Ttouku K u C; npoBeaeHa IIOCKOCTb 0., IapajliesbHas
npsmon BD; .

a) Jloxaxute, uto AP:PB,=4:1, rne P — Touka mepece4eHus: MIOCKOCTH O
c pedbpom AB;.

0) Haiinute yron mexnay miockoctsmu o u BB,C;.

(4x+5)° _ 25+ 40x +16x°

Pemite HEpaBeHCTBO > 5
X+1 —4 —-3X+ X

15 sHBapsi maHupyeTcs B3sATh KpeAuT B Oanke Ha 11 wmecsmeB. YcioBus ero
BO3BpPATa TAKOBBIL:

— 1-ro uucna Kaxxa0ro Mecsla JOJIr Bo3pacTaeT Ha I' % 10 CpaBHEHHUIO C KOHLIOM
OPEeabIAYIIEro MecALa,

— c0 2-10 110 14-€ yncno KaXkI0oro Mecsa Heo0X0IMMO BBIIIATUTH YacTh JIOJITa;
— 15-r0 yKcna Kaxa0ro Mecsa 0T JA0JDKEH ObITh Ha OJHY U Ty K€ BEIUYUHY
MEHBIIIE J10JTa Ha 15-€ YMCcIo npeapIAylero Mecsla.

W3BectHO, uyTO oOOmIIas cymMMa BBIIJIAT MOCJE TOJHOTO TMOTAIIeHHUs KpeauTa
Ha 27 % Oounblie cyMMBbI, B3siTON B Kpeaut. Haiiaure T .
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Marematuka. 11 knacc. Bapuant MA2210110 6

Han npsmoyronsHbiii TpeyronbHUK ABC ¢ nmpsmeiv yrmom C. Ha xarete AC
B3saTa Touka M . OxpyxHocTth ¢ neHtpoM O u guamerpom CM  kacaercs
rUNoTeHy3bl B Touke N .

a) Jlokaxwure, uro npsimbie MN u BO mapamiensHsl.

0) Hatizure  mnomaas  derblpéxyrompHuka  BOMN, ecnim  CN =12
u AM :MC =4:5.

Haﬁ,ZLPITC BCC€ 3HAYCHU a, IPH KAXKIOM U3 KOTOPBIX YPAaBHCHUE
(Jx+5|+]x—al)’~ 7(|x+5|+|x - a]) + 4a(7 - 42) =0

HMCCT POBHO JIBa PCHICHMUA.

Ha caiite mpoBomutcsi omnpoc, koro u3 146 ¢yTOOMMCTOB MOCETUTENH CalTa
CUMTAIOT JIyYIIMM IO UTOTaM ce30Ha. Kaxplii OCEeTUTENb TOJ0CYET 32 OJIHOTO
¢dyroommcTta. Ha caiite oToOpaxaercs peWTHHT Kaxkjaoro ¢yrdooaucra — A0S
rojIOCOB, OTJAHHBIX 3a HEro, B MPOLEHTaX, OKPYIJIEHHAs 10 LEJIOro Yucia.
Hanpuwmep, uncna 9,3, 10,5 u 12,7 oxpyrastores 10 9, 11 u 13 cooTBETCTBEHHO.

a) Bcero mporonocoBaino 13 moceruteneit caiita, U peUTUHT nepBoro (yrdonucra
ctan pased 31. YBumeB 3To, Bacsa otmanm cBoit rosoc 3a apyroro ¢gyroonmcra.
Yemy Temneps paBeH peUTHHT TiepBOTo GyTOOIMCTa?

0) Bacs nporosiocosan 3a Hekotoporo ¢yrdonucta. Moria i mocie 3Toro cymma
peiTUHroB BceX (pyTO0MMCTOB yMEeHbIINTHCS Ha 140 miu 60b11e?

B) Kakoe HauOombliee 3HaYeHHE MOXKET MPUHUMATh CyMMa PEUTHHTOB BCEX
¢byTO0IUCTOB?
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