TpenupoBounas padora Ne3 no MATEMATUKE
11 kaace
10 ¢espans 2021 roxa
Bapuant MA2010309
(mpoduIbHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO Pad0ThI

Ha Bobimosnnenue paboThl MO MaTeMaTUKe OTBOAMTCS 3 vaca 55 MHUHYT
(235 munyT). PaboTta cocToMT M3 IBYX YacTe, BKIOYAOIMUX B ceOs 19 3amanuii.

Yacte 1 comepxut 8 3amaHuii 6a30BOTO YPOBHSI CIIOKHOCTH C KpPaTKUM
oTBeToM. Yacth 2 coaepkuT 4 3aJaHus TOBBIILICHHOTO YPOBHSI CJIOXHOCTHU
C KpaTKUM OTBETOM U 7 3aJJaHUM TOBBILICHHOTO U BBICOKOTO YPOBHEM CIIOAKHOCTHU
C Pa3BEPHYTHIM OTBETOM.

OtBeThl K 3amaHusaM 1—12 3anmceIBaloTCsT B BHJIE I[EJOT0 YHWCIIA HWIH
KOHEYHOU JIECSITUIHON IpoOH.

[Ipu BoinonHenuu 3ananuii 13—19 tpebyerces 3amnucaTh MOJTHOE pELIEHUE HA
OT/ICJIbHOM JIUCTE OyMaru.

IIpy BBIIOJHEHWHM 3aJaHUM MOXHO. MOJH30BAThCA UYEPHOBHUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OIICHUBAHUHU PAOOTHI.

bannel, mosydyeHHsle Bamu 3a BBIIOJHEHHBIC 3a1aHUSI, CYMMUPYIOTCA.

ITocrapaiitech BBIIOJTHUTL KAk MOXXHO OOJbINE 3aJaHUi U HAOpaTh
HanOoJIbIIEee KOJIMUSCTBO 0AJIJIOB.

Kenaem ycnexa!

Cl'[paBO‘IH])Ie MaTepualbl

sin‘a+cos’a=1
Sin2a.=2sino. - coso
C0S 20 = cos 20, —sin “a
sin(a+p)=sina-cosp+cosa-sinp
cos(a+pB)=cosa-cosP—sina-sinp



Marematuka. 11 knacc. Bapuant MA2010309 2

Yacre 1

Omeemom K Kaxcoomy u3 3a0anuii 1-12 aenaemcsa yenoe yucio uiu KOHeuyHas
decamuunan opoodsy. 3anuuwiume omeemsyl K 3a0aHUAM 8 NOJIe OMeema 6 meKkcme
paodombut.

[To tapudnomy mnany «IIpocTo Kak N€Hb» KOMIAHUS COTOBOM CBSI3U Ka)IbIN
BEeUEp CHUMAET co cuéra aboHeHTa 24 pyOns. Eciu BeuepoMm Ha CUETy MEHBIIE
24 py0Oneil U CHATHE HEBO3MOXKHO, TO Ha CIEYI0lIee YTpO HOMEpP OJIOKUPYIOT A0
nonoHeHus cuéta. Cerogus yrpom y JIuzel Ha cuety 6110 200 pyOsaeit. CKoIbKO
nHeW (BKJIOYas CETrOAHSIIHUN) OHA CMOXET TIOJb30BaThCs TeleOHOM, HE
MONONHAA cuéra?

OtBeT:

Korma camMonér HaxoguTcss B TOPU3OHTAIBHOM IOJIETE, MOABEMHAs CHUJIA,
JNEUCTBYIOIIAsi Ha KpbUIbsl, 3aBUCUT OT CKOpPOCTH JABWXKeHus. Ha pucynke
n300pakeHa 3Ta 3aBUCHUMOCTh JJIsi HEKOTOporo camonéra. Ha ocu abGcrmce
OTKJIQJIBAECTCSI CKOPOCTh (B KHJIOMETpax B 4Yac), Ha OCH OpJUMHAT — CHJIA
(B ToHHax cwibl). Omnpeaenure No PUCYHKY, YEMY paBHa MNOJABEMHAS CHIIA
(B TOHHAX cuJbl) ipu ckopocTu 400 km/y.

F(r.c) 4
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OtBeT:

Ha xneruatoii Oymare ¢ pasmepom Kkietkn 1x1
n300pak€H TpeyroabHHUK. Haiinure pamuyc onucaHHON /

OKOJIO HET'0 OKPYKHOCTH. / \
/4‘
/V

OrtBer:




Marematuka. 11 knacc. Bapuant MA2010309 3

W3 pailoHHOrO LIEHTpa B IEPEBHIO €KETHEBHO XOAUT aBTOOYyC. BepostHOCTh TOTO,
YTO B IOHENEJIBbHUK B aBTOOyce OKaxkeTcs MeHblne 21 maccaxupa, paBHa 0,93.
BeposiTHOCTH TOTO, UTO OKa)keTCsl MeHblle 12 maccaxupos, paBHa 0,49. Haiinure
BEPOSTHOCTH TOTO, YTO YUCJIO TTACCaXUPOB Oyaet oT 12 mo 20.

OrtBer:

I 2X-5
Haiiure KOpeHb ypaBHEHHS 2 0016(2%-5) _ 2.

OrtBeT:

B npsmMOyronbHOM TpPEYroJIbHUKE YroJl MEXIy BBICOTOM M MEIHMAHOW,
NPOBEACHHBIMUA U3 BEPIIMHBI MpsiMoro yria, paBeH 38°. Haiinure Gonpmmii w3

OCTpPBIX YTJIOB 3TOr0 TpeyroyibHUKa. OTBET AaiiTe B rpagycax.
C

OrtBer:




Marematuka. 11 knacc. Bapuant MA2010309 4

Ha pucynke mzo6paxén rpadpux QyHKuumn Yy = f'(X) — TMIPOU3BOJAHON (YHKIIUU

f(x). Ha ocu abcuucc 0TMEUYEHBI BOCEMb TOUEK: X, X,, X5, X4, X5, X5, X;, Xg.

CKOJIBKO U3 3THUX TOYEK JISKHUT Ha MPOMEKYTKax yobiBaHus GpyHkiuu f (X) ?

y=t'x) Y4

OtBeT:

B mpasunpHOM TpeyronapHOM mnpuzme ABCABC,

CTOpOHa OCHOBaHMsI paBHA 8, a OOKoBOe pedpo
paBHo 20. Haiigute miom@agpr CEUYEHUS MNPU3MBI
IJIOCKOCTBIO, MPOXOJSIICH uepe3 cepeluHbl pEdep

AB, AC, AB, u AC,.

Ortger: . B
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Marematuka. 11 knacc. Bapuant MA2010309 5
Yacrp 2
g¥s .35
24752

Haiinure 3HaueHne BBIpAKEHUS

OtBeT:

[Ipy HOpMalbHOM MaJEHUM CBE€Ta C JUIMHOW BOJHBI A =450 HM Ha
I PaKIMOHHYO PEHIETKY ¢ eproa0M d HM HaOIIOAIOT CEPUI0 TU(PAKITHOHHBIX
mMakcuMyMmoB. Ilpm sTOoM yroa ¢ (OTCUMTBIBAEMBIM OT NEPIEHIUKYJIApA
K pemérke), MOoJ KOTOPHIM HaONI0JaeTcsi MakCHMyM, W HOMEp Makcumyma K
cBsizaHbl cooTHomeHWeM dsSing=Kk\. Ilog kakuM MUHUMAIBHBIM YIJIOM

(B rpagycax) MOXKHO HaOIIOJaTh TPETUN MaKCUMyM Ha PEHIETKE C MEPUOJIOM, HE
npesocxogsauum 1350 am?

OrtBer:

Nmeercs nBa cocyna. Ilepsoiii comepxut. S0 kr, a BTopoii — 20 Kr pacTBOpa
KHCJIOTBI Pa3JIMYHONM KOHILIEHTpAalMu. ECIIM. 3T pacTBOpHI cMENIaTh, TO MOJIYYUTCSA
pactBop, comepxkammii 10 % kucnorsl. EcCiin ke cMemath paBHbIE MACChI 3THX
pacTBOpPOB, TO TOJYYUTCS PacTBOP,-.coaepxkamuii 13 % kuciaorsl. CKOJIBKO
KHJIOTPaMMOB KHCJIOTBI COJIEPKUTESE B TIEPBOM COCY1e?

OrtBer:

A 2
Haiiure TouKy Makcumyma QyHKun Y = 8 006X

OtBeT:

JIna 3anucu pewenuii u omeemoe na 3aoanusn 13—19 ucnons3yiime omoenvHblii
aucm. 3anuwiume CHAuaa1a Homep 6vblnoaHAemo20 3a0anusa (13, 14 u m. 0.),
a 3amem nojiHoe 000CHO8aHHOe peuienue u omeem. Omeembl 3anucvléaiime
uémko u pazoopuueo.

13

a) Pemmre ypaBHenue 2SiN2X—COSX = J3sinx.
0) Haiimure Bce KOpPHH OTOrO ypaBHEHHs, HNPUHAICKAIINE IPOMEKYTKY

|:—27I; —E]
2
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OcHoBanue mupamuasl DABC — npsMoyroiabHbIi TpeyrodbHUK ABC ¢ mpsSMbIM
yriioM Tipu BepirHe C. BbicoTa nupamMuibl NpOXOauT Yepe3 Touky B. Touku M u
N — cepenunsl pédep AD u BC cooTBeTcTBEHHO.

a) Hokaxwure, uro MN sBrsieTcst Guccekrpucoit yrima BMC.

0) Haiinure yron mexny npsimbivu BD u MN, eciu BD = 6\/_2, AC =16.

x*~7|X+10

2
—6x+
Pewmre Hepasencteo D X 709 <1

B Ttpeyronsuuke ABC usBectHO, uto AB = AC =10, BC =12. Ha crtopone 4B
OTMETUIM TOYKU M1 u M> tak, yro AM; < AM ,. Yepes touku M1 u M> nposenu

IpsIMBbIE, MEPIICHAMKYIISIPHBIE CTOPOHE AB M oTcekaronue oT TpeyroiabHuka ABC
IIATUYTOJIbHUK, B KOTOPBIA MOYKHO BIINCATh OKPY’KHOCTb.
a) Jlokaxwure, uto AM,:BM,=1:3.

0) Haiigure miomaab JaHHOTO MATHYTOJbHHUKA.

[To Bkmagy «A» GaHK B KOHIIE KaXXJIOTO Troja IaHupyeT yBenmunBath Ha 10 %
CyMMY, UMEIOILIYIOCS HA BKJIAJ€ B Hadalie To/id, a 1o BKIaay «b» — yBenn4nBaTh
3Ty cyMMy Ha 7 % B MEpBBIM roJ U Ha OJUHAKOBOE I1€JI0€ YKUCI0 N MPOLIEHTOB U
3a BTOPOM, U 3a TpeTUH rojpl. Haliinre HauMeHbIIee 3Ha4eHUE N, Ipu KOTOPOM 3a
TpHU Tojia XpaHeHUs BKiIaJ «b» OKaXETCS BBITOJHEE BKJIaa «A» MPU OJUHAKOBBIX
CyMMax MNEPBOHAYAIBHBIX B3HOCOB.

Haiinure Bce 3HaueHns a, Hpu KOTOPBIX YPABHEHHUE
2 2 2 £\%, .2
(x ~54 In(x—a)) :(x —5) +In?(x-a)

UMEET €IMHCTBEHHOE PEIICHUE Ha OTPE3KE [O; 3] )

Jlnst moOoro HatypanbHoro yucia n (N=1) o6o3Haunm yepes O(n) KOJIMYECTBO
HEUYETHBIX ITUp B JACCATUYHON 3amucu 3Toro umciia. Hampumep, 0(123) =2, a
O (2048) = C

a) CyIllecTBYeT JIM TaKOe HaTypajbHOE YUCIIo N, 4To O (4 Dh) =0 (n) +27?

0) Cyl1iecTByeT JIM TaKOE HATypaIbHOE YHCIO N, YTO 0(5” + 2" — 2) >n?

B) I[JI?I KaKOr0 HaMMCHBIICTO HATypaJIbHOI'O YHCIAa N BBIIOJIHCHO PaBCHCTBO
O(11h)=0(n)+ 2?



Tpennposounasi padora Ne3 no MATEMATUKE
11 kaace
10 ¢espans 2021 rona
Bapuant MA2010310
(mpoduIbHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO PadoThI

Ha BoimosnHenue paboThl MO MaTeMaTUKe OTBOAMTCS 3 vaca 55 MHUHYT
(235 munyT). PaboTa cOCTOUT U3 ABYX YacTei, BKIIOYArOmuX B cebs 19 3amanuii.

Yacte 1 comepxut 8 3amaHuii 60a30BOTO YPOBHS CIOKHOCTU C KpPaTKUM
oTBeTOM. Yacth 2 coaepXuT 4 3aJaHus TOBBIILICHHOTO YPOBHS CJIOXHOCTHU
C KPaTKMM OTBETOM U 7 3aJJaHUM TOBBIIICHHOTO U BBICOKOTO YPOBHEM CIIOAKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTel K 3amaHusaM 1—12 3anmceIBaloTCsT B BHJE I[EJOT0 YHUCIIA HWIH
KOHEUHOU JIECITUYHOU IPOOH.

[Ipu BoinonHeHuu 3ananuii 13—19 tpebyerces 3amnucaTh MOJTHOE pELIEHUE HA
OT/ICJIbHOM JIUCTE OyMaru.

IIpu BBHIIOJHEHWH 3aJaHUM MOXKHO. MOJH30BATHCA UYEPHOBUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OIICHUBAHUHU PAOOTHI.

bannel, mosydyeHHsle Bamu 3a BBIIOJIHEHHBIC 3a/1aHUSI, CYMMUPYIOTCS.

[Tocrapaiitech BBITIOJTHUTL KAk MOXXHO OOJbINEe 3aJaHUil U HAOpaTh
HanOO0JIbIIIEe KOJIHYECTBO OaJIOB.

Kenaem ycnexa!

Cl'[paBO‘IHLIe mMaTepualbl

sin‘a+cos’a=1
Sin2a.=2sino. - coso
C0S 20 = cos 20, —sin “a
sin(a+p)=sina-cosp+cosa-sinp
cos(a+pB)=cosa-cosP—sina-sinp



Marematuka. 11 knacc. Bapuant MA2010310 2

Yacre 1

Omeemom K Kaxcoomy u3 3a0anuii 1-12 aenaemcsa yenoe yucio uiu KOHeuyHas
decamuunan opoodsy. 3anuuwiume omeemsyl K 3a0aHUAM 8 NOJIe OMeema 6 meKkcme
paodombut.

[To tapudnomy mnany «IIpocTo Kak N€Hb» KOMIAHUS COTOBOM CBSI3U Ka)IbIN
Beuep CHUMAET co cuérta aboHeHTta 22 pyOns. Ecnmu BeuepoM Ha cyeTy MeHbIle
22 py0Oneil U CHATHE HEBO3MOKHO, TO Ha CIEYIOlIee YTpO HOMEpP OJIOKUPYIOT A0
nonoHeHus cuéta. Cerogus yrpom y JIusel Ha cuety 66110 600 pyOaei. CKoIbKO
nHeW (BKJIOYas CETrOAHSIIHUN) OHA CMOXET TIOJb30BaThCs TeleOHOM, HE
MONONHAA cuéra?

OtBeT:

Korma camonér HaxoguTcss B TOPU3OHTAIBHOM _IMOJIETE, MOABEMHAs CHUJIA,
JNEUCTBYIOIIAsE Ha KpbUIbS, 3aBUCUT OT CKOPOCTH  JBHkeHHs. Ha pucynke
M300pakeHa dTa 3aBUCHMOCTh JUIsi HEeKoToporo camonéra. Ha ocu abcmmce
OTKJIQJIBAETCSI CKOPOCTh (B KHJIOMETpax B 4ac), Ha OCH OpJUHAT — CHJIA
(B ToHHax cwibl). OmpeaenuTe MO PUCYHKY, YEeMy paBHA MOAbEMHAs CHIIA
(B ToHHAX cuJIbl) Tipu ckopocTtu 200 km/4.

F(r.c) 4

5

4

3

2 i

1

0 >

0 100 200 300 400 500 v (xkm/9)

OTBeT:
Ha kietuatoit Oymare ¢ pazmepom kinetku 1x1 mzoOpaxkén —
TpeyroiapHUK. Halinure paauyc ONHMCAaHHOM OKOJIO HETO /7\
OKPY>KHOCTH.

SN

OrtBer:




Marematuka. 11 knacc. Bapuant MA2010310 3

W3 pailoHHOrO LIEHTpa B IEPEBHIO €KETHEBHO XOAUT aBTOOYyC. BepostHOCTh TOTO,
YTO B MOHEJEIBHUK B aBTOOyce OKaxkeTcs MeHblie 17 maccaxupos, paBHa 0,87.
BepositHOCTH TOTO, UTO OKa)keTcsi MeHblle 14 naccaxupos, paBHa 0,58. Haiinurte
BEPOSTHOCTH TOTO, YTO YUCJIO TACCAKUPOB OyaeT oT 14 no 16.

OrtBer:

I 6X+7
Haiiure KOpeHb ypaBHEHHS 2 0016(6%+7) _ 2.

OrtBeT:

B npsmMOyronbHOM TpPEYroJIbHUKE YroJl MEXIy BBICOTOM M MEIHMAHOW,
NPOBEACHHBIMUA U3 BEPIIMHBI MPSMOTO yria, paBeH 26°. Haiimure Gonpmmii w3

OCTpPBIX YTJIOB 3TOr0 TpeyroyibHUKa. OTBET AaiiTe B rpagycax.
C

OrtBer:




Marematuka. 11 knacc. Bapuant MA2010310 4

Ha pucynke mzo6paxén rpadpux QyHKuumn Yy = f'(X) — TMIPOU3BOJAHON (YHKIIUU
f (X) Ha ocu abciyicc OTMEUEHBI ECTh TOUCK: X, X,, X5, X,, X5, Xg. CKOJNBKO

M3 3TUX TOYCK JIGKHUT HA MPOMEXKYTKax yobiBaHus GpyHkiuu f (X) ?

Yi

y=t"(x)

<Y

OtBeT:

B npasunsHOil TpeyrosbHOM npusme ABCABC,

CTOPOHAa OCHOBaHUS paBHa. 6, a OokoBoe pPedpo
paBHo 16. Haiimure mionans ce4eHUs MNPUMBI
IUIOCKOCTBIO, HPOXOAAILIEH uepe3 cepenuHbl pedep

AB, AC, AB, u AC,.

Otger: . B
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Yactb 2
76 .56

Havinure 3HaueHne BhIpaKEHUS] —————— .
35\/6—2

OrtBer:

[Ipy HOpManbHOM TMaJEHUU CBeTa C JJIUHOM BoJHBI A =350 HM Ha
I PaKIMOHHYO PEMIETKY ¢ Teproa0M 0 HM HaOIIOAIOT CepUi0 TU(PAKITHOHHBIX
MakcumymoB. IIpu s3Tom yrom ¢ (OTCUMTBHIBaEMBIH OT TEPHEHIUKYISAPA
K pemérke), oA KOTOPHIM HaONI0JaeTcsi MakCHMyM, W HOMEp Makcumyma K
cBsizaHbl cooTHomeHWeM dsSing=Kk\. Ilog kakuM MUHUMAIbHBIM YIJIOM

(B rpamycax) MOKHO HaOJIIOAaTh BTOPOW MAaKCUMyM Ha PEHIETKE C MEPUOJIOM, HE
npesocxogsauum 1400 am?

OrtBer:

Nmeercs nBa cocyna. Ilepsoiii copepxut 40 kr, a Bropoii — 10 kr pacTtBopa
KHUCJIOTHI PAa3JIMYHON KOHIIEHTpaluu. ECu9Th pacTBOphl CMEIaTh, TO MOTYYUTCS
pactBOp, comepxkammili 29 % kucnorsl. Ecim ke cMemarbh paBHBIE MACChI 3THX
pacTBOpPOB, TO TOJYYUTCS pacTBOp, ~coaepxkamuii 50 % kucaorsl. CKOJBKO
KHJIOTPaMMOB KHCJIOTBI COJEPKUTCS B IEPBOM cOCyie?

OtBeT:

19 2
Haiinute Touky Makcumyma GyHKIMU Y =5 18-12x-x

OrtBer:

JIna 3anucu pewenuii u omeemoe na 3aoanusn 13—19 ucnonv3yiime omoenvHolii
aucm. 3anuumiume cHaualad Homep 6vlnoHAemo20 3adanusn (13, 14 u m. o.),
a 3amem nojiHoe 000CHO6aHHOe peuieHue u omeem. Omeembvl 3anucvléaiime
uémko u pazoopuueo.

13

a) Pemure ypaBuenune 2Sin2X — J2cosx=+/2sinx.
0) Haiimure Bce KOPHH OTOrO ypaBHEHHs, NPUHAICKAIINE IPOMEKYTKY

5]
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OcHoBanue nupamuasl DABC — npsMoyroibHbii TpeyrodbHUK ABC ¢ mpsSMbIM
yriioM 1ipu BepinHe C. BbicoTa nupamMuibl NpoXoauT yepe3 Touky B. Touku M u
N — cepeaunsl péoep AD u BC cootrBeTcTBEHHO.

a) lokaxwure, uro MN siBnsiercst Ouccekrpucoii yria BMC.

0) Haiigute yron mexay npsmbivu BD u MN, eciu BD = 8/3, AC=12.

X2 —7|x|+6

2
Pewmte Hepasenctso [ X 0XH16 <1

B tpeyronbuuke ABC u3BectHo, uto AB=AC =15 BC=18. Ha cropone AB
orMeTwid TOUku M1 u M> tak, urto AM, < AM,. Yepes Touku M1 u M> nposenu

NpsIMbIE, MEPIIEHIUKYISIPHBIE CTOPOHE AB M OTCEKarlue OT TpeyrojibHuka ABC
MATUYTOJIBHUK, B KOTOPBIM MOXHO BIIMCATh OKPYHOCTb.
a) Hokaxwure, uto AM,:BM, =1:3.

0) HaiiguTe niomaab JaHHOTO MATHYTOJbHUKA.

[To Bknagy «A» OaHK B KOHIIE KaXXJIOro rofia miaHupyer yBeauuuBath Ha 10 %
CyMMY, UMEIOLIYIOCS Ha BKJIAJE B Hadalle roga, a no Bkiany «b» — yBennunBaTh
3Ty cymMMy Ha 9 % B mepBhIi roJ U Ha OJMHAKOBOE LEIO0E YMCI0 N MPOLEHTOB U
3a BTOPOM, U 3a TpeTui rojpl. Haliaure HanMeHbliee 3HayeHue N, mpyu KOTOPOM 3a
TpU roja xpaHeHus Bkiaj «b» oKaxercs BbIrOJHEE BKIaaa «A» IMPU OJUHAKOBBIX
CyMMax I€pBOHAYaJIbHBIX B3HOCOB.

Haitnqure Bce 3HaueHus a, MpU KOTOPBIX YPAaBHEHHUE
2 2 2 2 2
(x —7+In(x—a)) :(x —7) +In?(x-a)

MMEeT eIMHCTBEHHOE pelenue Ha otpeske [ 0;3].

Jlns moGoro HaTypankHOro uucia n (N >1) o6o3Haunm yepes O(N) KOIMYECTBO
HE4ETHBIX IUDP B AECATHYHON 3amuch 3Toro umcna. Hampumep, O(123)=2, a
0(2048) =0.

a) CyIecTByeT JIu TaKoe HaTypajbHoe uncio n,4ro O(2-n)=0(n)+2?

0) CymiecTByeT Jii TAaKO€ HaTypajibHOe Yrciio N, uto O (5” +2" —1) >n?

B) I[J'IH KaKOoro HAauMMCHLBIICTO HaTypaHBHOFO YUuCJIa N BBIIIOJIHCHO HepaBeHCTBO
O(ll-n)>2-O(n)?



TpennpoBounasi padora Ne3 no MATEMATUKE
11 kaace
10 ¢eBpans 2021 roxa
Bapuant MA2010311
(mpoduIbHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO Pad0ThI

Ha BoblmosnHenue paboThl MO MaTeMaTWKe OTBOAUTCS 3 dYaca 55 MHUHYT
(235 munyT). PaboTta cocToMT M3 IBYX YacTe, BKIOYAOIMUX B ceOs 19 3amanuii.

Yacte 1 comepxut 8 3amaHuii 6a30BOTO YPOBHSI CIIOKHOCTH C KpPaTKUM
oTBeToM. Yacth 2 coaepkuT 4 3aJaHus TOBBIILICHHOTO YPOBHSI CJIOXHOCTHU
C KpaTKUM OTBETOM U 7 3aJJaHUM TOBBILICHHOTO U BBICOKOTO YPOBHEM CIIOAKHOCTHU
C Pa3BEPHYTHIM OTBETOM.

OtBeThl K 3amaHusaM 1—12 3anmceIBaloTCsT B BHJIE I[EJOT0 YHWCIIA HWIH
KOHEYHOU JIECSITUIHON IpoOH.

[Ipu BoinonHenuu 3ananuii 13—19 tpebyerces 3amnucaTh MOJTHOE pELIEHUE HA
OT/ICJIbHOM JIUCTE OyMaru.

IIpy BBIIOJHEHWHM 3aJaHUM MOXHO. MOJH30BAThCA UYEPHOBHUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OIICHUBAHUHU PAOOTHI.

bannel, mosydyeHHsle Bamu 3a BBIIOJHEHHBIC 3a1aHUSI, CYMMUPYIOTCA.

ITocrapaiitech BBIIOJTHUTL KAk MOXXHO OOJbINE 3aJaHUi U HAOpaTh
HanOoJIbIIEee KOJIMUSCTBO 0AJIJIOB.

Kenaem ycnexa!

Cl'[paBO‘IHLIe MaTepualbl

sin‘a+cos’a=1
Sin2a.=2sino. - coso
C0S 20 = cos 20, —sin “a
sin(a+p)=sina-cosp+cosa-sinp
cos(a+pB)=cosa-cosP—sina-sinp



Marematuka. 11 knacc. Bapuant MA2010311 2

Yacre 1

Omeemom K Kaxcoomy u3 3a0anuii 1-12 aenaemcsa yenoe yucio uiu KOHeuyHas
decamuunan opoodsy. 3anuuwiume omeemsyl K 3a0aHUAM 8 NOJIe OMeema 6 meKkcme
paodombut.

Ha cuery lOmrOoro Mmo6unsHOTo Tenedona 6put0 75 pyoOsieid, a mocie pa3roBopa
¢ Kocreit octanocs 20 py6neit. Ckosbko MUHYT JUtHiics pa3roBop ¢ Kocreil, ecnu
0JIHa MUHYyTa pa3roBopa cTout 2 pyoss 50 komeex?

OrtBer:

Ha pucynke XHpHBIMH TOYKaMHM IIOKa3aHa IIeHa cepedpa, yCTaHOBIIEHHAsS
Lentpobankom P®d, Bo Bce paboune nuu B okTsi0pe 2008 roxa. [1o ropuszonTanu
YKa3bIBAOTCS YHCJIa MECSIA, 0 BEPTHKAIM — IIeHa cepedpa B pyOisx 3a rpaMm.
JInist HarTAHOCTH JKUPHBIE TOYKW Ha PUCYHKE COeIMHEHBI TuHHEH. Omnpenennre
0 PUCYHKY, Kakoil Obuia meHa cepedpa 30 oktsa0ps. OTBeT naiite B pyOssx 3a
rpamm.
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Ha kieruatoit 6ymare ¢ pasmepom kieTku 1x1
n300pax€éH  KBajpar. Hangure  pamuyc
BIIMCAHHOM B HETO OKPY>KHOCTH.

OrtBer:

Ha ¢abpuke kepamuueckoid mocynabl 10 % mnpou3BeAEHHBIX TapeloK HMEIOT
nedekr. Ilpu koHTposie KauecTBa HpoAyKiuu BbisiBiIsieTcs 90 % nedexTHbIX
tapenok. OcrajbHble TapelKd IMOCTyHaloT B mnpoAaxy. Haiinure BeposiTHOCTD
TOTO, YTO CJIy4ailHO BhIOpaHHAas MpU MOKYIIKE TapeJika He uMeeT nedextoB. OTBeT
OKPYTJIUTE JI0 COTHIX.

OrtBer:

Haiinure KopeHb ypaBHeHns 270 0% = 64%%

OtBeT:

B tpeyronbauke ABC yron A pasen 38° yron C paBen 26°. Ha mpogomkenun
ctoponbl AB 3a touky B ornoxen otpe3ok BD, paBusbiii cropone BC. Haiiaure

yrou D tpeyronsauka BCD. OtBer gaiite B rpaaycax.
C

OrtBer:
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Ha pucynke nzobpaxén rpadpux QyHKuumu Yy = f'(X) — TMIPOU3BOJAHONU (YHKIIUU

f (X) Ha ocu abcuucc oTMeueHsl IeECTb TOYEK: X, X,, X3, X,, X5, Xs. CKOIBKO

W3 3TUX TOYEK JIE)KUT HA IPOMEXKYTKAX Bo3pacTanus pyHkiyu f (X) ?

y=Ff'(x) YA

OrtBer:

B npaBuibHON 4ETBHIPEXYTOJBHOM MUPAMUJIE BCE
pé6pa pasuel 110. Haiimgure ryomiaas CEUYCHUS
MAPaMHUIbl  TUIOCKOCTBIO, =~ MPOXOJAIIEH 4epe3
cepearHbl OOKOBBIX PEOED.

OrtBer:
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Yacrp 2
)

wE npu b=9.

Haiinure 3HaueHne BBIpAKEHUS

OtBeT:

[Tnmockuii 3aMKHYTBIM KOHTYp Iuiomanpo S =1,2 M2 HAXOOUTCSI B MarHUTHOM

noJie, UHIYKLIUS KOTOPOTO paBHOMEpPHO Bo3pacTaeT. IIpu 3ToM coriacHo 3akoHy
ANEKTPOMArHUTHON MHAyKuuu Papanes B koHType nossisercs DJC uHaykuuu,
3HAUYEHHE KOTOpPOH, BBIPAXKEHHOE B BOJbTaX, ONpenensercs QopMyson
g =aScoso, IIe 0. — OCTPBIM YroJ MeX1y HallpaBJIEHUEM MAarHUTHOIO IOJI U

MIEPIICHIUKYJISIPOM K KOHTYDPY, a=10"° Tu/c — mocrosHHAs, S — IIOLWANb

3aMKHYTOrO KOHTYpa, HAXOMSIIErocs B MarHMTHOM moie (B M%). Ilpu Kakom
MUHUMaIbHOM yrie o (B rpagycax) OJC wuaykuuu He OyaeT NpeBbINIATH

6-107* B?

OrtBer:

CwmemiaB 76-pOIEHTHBIA U 78-TIPOLEHTHBIA PacTBOPHI KMCIOTH U 100aBuB 10 Kr
YUCTOM BOJbI, MOJYYWIH 62-IPOLICHTHBIA pacTBOp KHUCIOTHL. Eciu Obl BMeCTO
10 xr Boabl goOaBuiam 10 KrS50-mpOIIEHTHOTO pacTBOpa TOW K€ KHUCIOTHI, TO
MOyYiin  Obl  72-TIPOTIEHTHBIM pacTBOpP KHUCHOTHL. CKOJBKO KHIJIOTPAMMOB
/6-TIPOIIEHTHOTO PACTBOPA UCIIOJIH30BAIH JIJIS1 TIOTYYCHHS] CMECH ?

OrtBer:

2_
Haiiure TouKy MuHEMyMa QyHKimn y = 5% 2070

OtBeT:




Marematuka. 11 knacc. Bapuant MA2010311 6

Jlna 3anucu pewenuit u omeemos na 3aoanusn 13—19 ucnonv3yiime omoenvHblii
aucm. 3anuumiume cHauaalad Homep 6vlnoHAemo20 3adanusa (13, 14 u m. o.),
a 3amem nojiHoe 000CHO6aHHOe peuienue u omeem. Omeembvl 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

17

a) Pemnre ypaBHenue 2SiN2X — COSX = J3sinx.
0) HaiinuTe Bce KOPHM 3TOrO YpaBHEHHMs, INPHHALIECKAIIUE IPOMEKYTKY

B

OcHoBanue nupamuasl DABC — npsMoyroibHbii TpeyrodbHUK ABC ¢ mpsSMbIM
yriioM 1ipu BepinHe C. BbicoTa nupamMuibl NpoXoauT yepe3 Touky B. Touku M u
N — cepenunnl pédep AD u BC cooTBeTcTBEeHHO.

a) Jlokaxwute, uto MN sBisieTcs Ouccexktpucoit yrina BMC.

0) Haiinure yron mexny npsmbivu BD u MN, ecim BD = 6v/2 , AC=16.

X2 ~7|x+10

2
Pemmre HepasencTo 9 X 09 <1

B tpeyronsnuke ABC wu3BecTHO, ut0 AB=AC =10, BC=12. Ha cropone 4B
OTMETUIH TOUKH M1 u Mj Tak, uto AM; < AM,. Yepes touku M1 u M, nposenu

npsMBbI€, NEPIEHUKYIApHbIe CTOPOHE AB U oTcekarolue oT TpeyroabHuka ABC
IATUYTOJBHHK, B KOTOPBIH MOKHO BITNCATh OKPY’KHOCT.
a) Jlokaxwure, uto AM,:BM, =1:3.

0) Haiiaure momans JaHHOTO NSATHYTOJIBHUKA.

[To Bknagy «A» OaHK B KOHIIE KaXJOro roja IjaHupyeT yBeauuuBath Ha 10 %
CyMMY, UMEIOLIYIOCS Ha BKJIAJE B Hadajle roja, a no Bkiany «b» — yBennunBaTh
3Ty cyMMy Ha 7 % B MEpBBIM roJ U HA OJUHAKOBOE LIEJ0€ YUCIO N MNPOLEHTOB U
3a BTOPOM, U 3a TpeTui rojpl. Haliiure HauMeHbIiee 3Ha4eHne N, mpyu KOTOPOM 3a
TpU roja xpaHeHus Bkiaj «b» okaxercs BbITOJHEE BKIaaa «A» IMPU OJUHAKOBBIX
CyMMax I€pBOHAYaJIbHBIX B3HOCOB.
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Havinure Bce 3HaueHus: @, Ipu KOTOPBIX YPaBHEHUE
2 2
(x2 -5+ In(x—a)) :(x2 —5) + In2(x—a)

UMeeT SAMHCTBEHHOE PEIICHHE Ha OTPE3Ke [0;3] )

Jiis mrodoro HatypainsHOro yucia n (N=1) o6o3HauuM vepes O(n) KOJIMYECTBO
HEUYETHBIX IUGP B JACCATUYHOHN 3amucu AToro uucia. Hampumep, 0(123) =2, a
O (2048) = C

a) CyIlecTByeT JIM TaKOe HaTypajbHOE YUCIIO N, 4To O (4 Dh) =0 (n) +27?

0) CyIiecTByeT JI TaKoe HaTypabHOE Yiciao N, uto O (5” + 2 - 2) >n?

B) I[JIH KaKoro HaMMCHBIICTO HATYPaJIbHOTO YHCJIa N BBIIOJIHCHO PaBCHCTBO
O(11h)=0(n)+ 2?



Tpennposounasi padora Ne3 no MATEMATUKE
11 kaace
10 ¢espans 2021 rona
Bapuant MA2010312
(mpoduIbHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO PadoThI

Ha BoimosnHenue paboThl MO MaTeMaTUKe OTBOAMTCS 3 vaca 55 MHUHYT
(235 munyT). PaboTa cOCTOUT U3 ABYX YacTei, BKIIOYArOmuX B cebs 19 3amanuii.

Yacte 1 comepxut 8 3amaHuii 60a30BOTO YPOBHS CIOKHOCTU C KpPaTKUM
oTBeTOM. Yacth 2 coaepXuT 4 3aJaHus TOBBIILICHHOTO YPOBHS CJIOXHOCTHU
C KPaTKMM OTBETOM U 7 3aJJaHUM TOBBIIICHHOTO U BBICOKOTO YPOBHEM CIIOAKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTel K 3amaHusaM 1—12 3anmceIBaloTCsT B BHJE I[EJOT0 YHUCIIA HWIH
KOHEUHOU JIECITUYHOU IPOOH.

[Ipu BoinonHeHuu 3ananuii 13—19 tpebyerces 3amnucaTh MOJTHOE pELIEHUE HA
OT/ICJIbHOM JIUCTE OyMaru.

IIpu BBHIIOJHEHWH 3aJaHUM MOXKHO. MOJH30BATHCA UYEPHOBUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OIICHUBAHUHU PAOOTHI.

bannel, mosydyeHHsle Bamu 3a BBIIOJIHEHHBIC 3a/1aHUSI, CYMMUPYIOTCS.

[Tocrapaiitech BBITIOJTHUTL KAk MOXXHO OOJbINEe 3aJaHUil U HAOpaTh
HanOO0JIbIIIEe KOJIHYECTBO OaJIOB.

Kenaem ycnexa!

Cl'[paBO‘IHLIe mMaTepualbl

sin‘a+cos’a=1
Sin2a.=2sino. - coso
C0S 20 = cos 20, —sin “a
sin(a+p)=sina-cosp+cosa-sinp
cos(a+pB)=cosa-cosP—sina-sinp



Marematuka. 11 knacc. Bapuant MA2010312 2

Yacre 1

Omeemom K Kaxcoomy u3 3a0anuii 1-12 aenaemcsa yenoe yucio uiu KOHeuyHas
decamuunan opoodsy. 3anuuwiume omeemsyl K 3a0aHUAM 8 NOJIe OMeema 6 meKkcme
paodombut.

Ha cuety XKennnoro mo6unsHOTO Tenedona 6su1o 100 pybiieis, a mocie pasroBopa
c Baneii octanocs 40 py6neit. CKkoapko MUHYT AJWICS pa3roBop ¢ Bauei, eciu
0JIHa MUHYyTa pa3roBopa cTout 2 pyoss 50 komeex?

OrtBer:

Ha pucyHke XUpHBIMH TOYKaMH TIOKa3aHa IleHa cepedpa, YCTaHOBJICHHAsS
[lentpobankom P®D, Bo Bce paboume auu B utone 2008 roma. [lo ropusonTaM
YKa3bIBAIOTCS YHCJIa MECAIA, TI0 BEPTUKAIM — IIeHa cepedpa B PyOIsiX 3a TpaMM.
JIJIsi HaTJISITHOCTH JKUPHBIE TOYKU HAa PUCYHKE COEAMHEHBI JuHHEH. Ornpenenure
10 PUCYHKY, Kakoii Oblia 11eHa cepedpa 8 urons. OTBeT maiTe B pyOIsx 3a TpaMM.
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OrtBer:
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Ha xmeryaToit Oymare ¢ pasmepoM KkieTkum 1x1
n3o0pax€én kBaapar. Haiigute paguyc BOUCaHHOU
B HETO OKPY>KHOCTH.

OrtBer:

Ha ¢abpuke kepamuueckoid mocynabl 10 % mnpou3BeAEHHBIX TapeloK HUMEIOT
nedekr. Ilpu KoHTpolsie KayecTBa MNPOAYKIMHU BbIsIBIsIETCS 85 % nedexTHbhIX
tapenok. OcrajgbHble TapesKu IMOCTyHaloT B mnpoAaxy. Haiinure BeposiTHOCTD
TOTO, YTO CJIy4ailHO BhIOpaHHAas MpU MOKYIIKE Tapesika He uMeeT nedextoB. OTBeT
OKPYIJIUTE JIO COTHIX.

OtBeT:

Haiiziure KopeHs ypaBHenus 5 2% =125%%.

OrtBer:

B tpeyronsnuke ABC yron A pasen 52°, yron C pasen 46°. Ha nmponomxenun
ctopoHbl AB 3a Touky B oTnoxen orpe3ok BD, paBubiii cropone BC. Haiinure

yrou D tpeyronsauka BCD. OtBer paiite B rpagycax.
C

OrtBer:
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Ha pucynke nzobpaxén rpadpux QyHKuumu Yy = f'(X) — TMIPOU3BOJAHONU (YHKIIUU
f (X) Ha ocu aOcmucc OTMEYEHBI CEMBb TOYEK: X, X, X5, X, X5, X5, X;.
CKOJIBKO U3 DTHX TOUYEK JIEXKUT Ha IPOMEXKYTKaX BozpacTanus Gpyukuuu f (X) ?

y=f"(x) Yi

<Y

OrtBer:

B npaBunbHON 4YETBIPEXYTOJIBHOM THPaMUIE BCE
pé6pa paBHbl 84. HalimuTe muiomanb CeUYCHUS
NUpaMHUJIbl  [IOCKOCTBIO, ~IIPOXOJSILIEH 4epes
cepearHbl OOKOBBIX PEOEP.

OtBeT:




10

11

12

Marematuka. 11 knacc. Bapuant MA2010312 5

Yacrtn 2
b

E npu b=2.

Haiinure 3HaueHne BBIpAKEHUS

OtBeT:

[Tmockuii 3aMKHYTBIH KOHTYp Iwiomanso S =0,8 M2 HAXOJUTCA B MarHUTHOM

noJie, UHIYKUIUS KOTOPOTO paBHOMEpPHO Bo3pacTaeT. IIpu 3ToM coriacHo 3akoHy
ANEKTPOMArHUTHON MHAyKuuu Papanes B koHType nossisercs DJC uHaykuuu,
3HAUYEHHE KOTOpPOH, BBIPAXKEHHOE B BOJbTaX, ONpeneisercs QopMyson
g =aScoso, IIe 0. — OCTPBIM YroJ MeX1y HallpaBJIEHUEM MAarHUTHOIO IOJI U

MIEPIICHIUKYJISIPOM K KOHTYDPY, a=10"° Tu/c — mocrosHHAs, S — IIOLWANb

3aMKHYTOrO KOHTYpa, HAXOMSIIErocs B MarHMTHOM moie (B M%). Ilpu Kakom
MUHUMaIbHOM yrie o (B rpagycax) OJC wuaykuuu He OyaeT NpeBbINIATH

4.107% B?

OrtBer:

CwmemaB 73-nponeHTHBIA U 92-TIPOLEHTHBINA PacTBOPHI KMUCIOTH U 100aBuB 10 Kr
YUCTON BOJbI, MOJYUYMIU 79-NPOLICHTHBIA PacTBOpP KHUCIOTHL. Ecin Obl BMeECTO
10 xr Boabl goOaBuiam 10 KrS50-mpOIIEHTHOTO pacTBOpa TOW K€ KHUCIOTHI, TO
noyyunian Obl  84-TIpOLEHTHBIA pacTBOp KHUCIOTHL. CKOJIBKO KHJIOTPaMMOB
/3-TIPOIIEHTHOTO PACTBOPA UCIIOJIH30BAIH JIJIS1 TIOTYUCHHS] CMECH ?

OrtBer:

2_
Haiigure Touky MuHEMyMa GyHKImH Yy = 6% 2528

OtBeT:
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Jlna 3anucu pewenuit u omeemos na 3aoanusn 13—19 ucnonv3yiime omoenvHblii
aucm. 3anuumiume cHauaalad Homep 6vlnoHAemo20 3adanusa (13, 14 u m. o.),
a 3amem nojiHoe 000CHO6aHHOe peuienue u omeem. Omeembvl 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

17

a) Pemrure ypaBuenune 2Sin2X — J2cosx =+/2sinx.
0) Haiimure Bce KOPHH OTOrO ypaBHEHMs, HNPUHAICKAIINE POMEKYTKY

5]

OcHoBanue nupamuasl DABC — npsMoyroibHbIi TpeyrojdbHUK ABC ¢ mpsSMbIM
yriioM 1ipu BepinHe C. BbicoTa nupamMuibl NpoXoauT yepe3 Touky B. Touku M u
N — cepeaunsl péoep AD u BC coorBeTcTBEHHO.

a) lokaxwure, uro MN siBnsieTcst Ouccekrpucoii yria BMC.

0) Haiigute yron mexay npsmbivu BD u MN, ecim BD = 83, AC=12.

X2 —7|x|+6

2_
Pewmre Hepasenctso [ X oX16 <1

B tpeyronbuuke ABC u3BecTHO, uT0 AB=AC =15 BC=18. Ha cropone AB
OTMETUIH TOYKH M1 u My TaK, uro AM; < AM,. Yepes Touku M1 u M, nposenu

npsMBbI€, NEPIEHUKYISAPHbIE CTOPOHE AB U oTcekarolue ot TpeyroabHuka ABC
IATUYTOJBHHK, B KOTOPBIH MOKHO BITMCATh OKPY’KHOCT.
a) Jlokaxwure, uto AM,:BM, =1:3.

0) Haiiaure momans JaHHOTO NSATHYTOJBHUKA.

ITo Brilagy «A» OaHK B KOHIIE KaXJOro rojaa IulaHupyeT yBeiauunBath Ha 10 %
CyMMY, UMEIOLIYIOCS Ha BKJIaJ€ B Ha4aJjle rojaa, a 1o Bkuany «b» — yBennuusath
3Ty cyMMy Ha 9 % B mepBBIi FOJ U HA OJUHAKOBOE LEJIOE YUCIO N MPOLICHTOB U
3a BTOPOU, U 3a TpeTuH roapl. Halinure Hanmenpliee 3HayeHue N, mpyu KOTOPOM 3a
TPH rojia XpaHeHus BKJIaJ «b» OkakeTcs BBITOAHEE BKJIAla «A» MPU OJUHAKOBBIX
CyMMax II€pBOHAYaJIbHBIX B3HOCOB.
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Havinure Bce 3HaueHus a, Mpu KOTOPBIX YPABHEHUE
2 2 2 2 2
(x —7+In(x—a)) :(x —7) +In“(x—-a)

MMEeT eIMHCTBEHHOE pelenue Ha otpeske [ 0;3].

Jlns mo6oro HaTypaneHOro uncna n (N >1) o6o3naunm yepes O(N) KoIMYeCcTBO
HEUYETHBIX LUp B ACCATUYHOW 3amucu 3Toro uucia. Hampumep, O (123) =2, a
0(2048) =0.

a) CyliecTByeT JIM TaKoe HaTypajbHOE 4ucio N, 4to O(2-n)=0(n)+2?

0) CymiecTByeT Jii TAaKO€ HaTypajibHOe Yrciio N, uto O (5” +2" —1) >n?

B) I[J'IH KaKOoro HAauMMCHLBIICTO HaTypaHBHOFO YUuCJIa N BBIIIOJIHCHO HepaBeHCTBO
O(ll-n)>2-O(n)?
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