TpennpoBounasi padora Ned no MATEMATUKE
11 kaace
15 mapra 2022 rona
Bapuant MA2110409
(mpoduIbHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO PadoThI

PaGota mo MaremaTtWke COCTOMT M3 JBYX YacTed, BKIIOYAIOIIMX B CeOs
18 3amanmii. Yacte 1 comepxut 11 3amaHuii ¢ KpaTKUM OTBETOM 0a30BOTO U
MTOBBIIIEHHOTO YPOBHEM CII0OKHOCTH. YacTh 2 coAepKUT 7 3aaHuil C pa3BEPHYTHIM
OTBETOM IOBBIIIEHHOT'O W BBICOKOTO YPOBHEHN CIO0KHOCTH.

Ha BeImosiHeHHE HK3aMEHAIIMOHHOW pPaOOTHI MO MaTeMaTHUKE OTBOJMUTCS
3 yaca 55 MuHyT (235 MUHYT).

OtBetel Kk 3amaHusaM 1-11 3ammceIBaloTcss B BHJIE I[EJIOT0 YHWCIIA HWIN
KOHEUHOU JIECITUYHOU IPOOH.

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

IIpu BBITIOJHEHWH 3aJaHUM MOXHO I10JL30BAThCS UYEPHOBHUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OIICHUBAHUHU PAOOTHI.

bannbl, mosiydyeHHsle Bamu 3a BBITIOJHEHHBIE 3a/1aHUSI, CYMMUPYIOTCS.

ITocrapaiitech BBITIOJTHUTHL KaK MOXKHO OOJbIe 3aJaHUil U HAOpaTh
HauOoJIbIIEE KOTUIECTBO OAIIOB.

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 MA2110409 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.

Hatimure xopeHsb ypaBHeHHS \ 34 —3X = X — 2.

OtBeT:

B cOopuuke OuneroB mo ¢usuke Bcero 40 OunetoB, B 14 U3 HUX BCTpedaercs
Borpoc 1o Tteme «CkopocTb». Haillaure BEpOATHOCTH TOrO, YTO B CIIy4ailHO
BHIODAHHOM Ha »JK3aMeHe OWIeTe MIKOJIBHUKY JOCTAHETCS BOIPOC IO TeMe
«CKOopoCTh».

OtBer:

B tpeyronpauke ABC yron C pasen 90°, C

CH — BrIcOTA, AH =6,75, COSA:%. Haiiqure

AB.

OtBeT: . A H B

Haitqure — 20c0s2a, eciu Sino=—0,8.

OtBeT:

O0BéM KyOa paBeH 375\/§ . Hatigurte ero quaroHais.

OtBeT:
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Marematuka. 11 knacc. Bapuant MA2110409 3

Ha pucynke n306paxén rpadux Gpynkuun y = f'(X) — mponssogHon GyHKuum
f (x). Ha ocu aGeruce 0TMEHYCHO BOCEMB TOUEK: X;, X,, X3, X4, X5, Xg, X7, Xg.
CKOJIBKO U3 3THX TOYEK NPHHAJIEKUT IPOMEKYTKAM BO3pACTAHUS (DYHKIMH
f(x)?

V= f’(x) y 4

b

OrtBer:

B X04€ pacmajga paaruOaKTUBHOI'O H30TOIIa €ro MacCa yYMCHLBIIACTCS IIO 3aKOHY
t

m:mo -2 T , '€ mo — Ha4daJIbHas1 MaccCa H30TOIIa, t — BpCMs, INpOMCAIICC

OT HAYaJIbHOTO MOMEHTa, | — mepuoj moiypacnaaa. B HadanbHbII MOMEHT
BpeMeHM Macca uzorona paBHa 184 wmr. Ilepuon ero mosrypacriaga COCTAaBIISET
7 munyT. HaiiuTe, yepe3 CKOJIbKO MUHYT Macca u3oTorna OyeT paBHa 23 MT.

OtBeT:

ToBapHbIl TO€37 KaXIyl0 MHUHYTY Ipoe3xaeT Ha 450 MEeTpoB MEHbIIE, 4eM
CKOpbIi, 1 Ha 1yTh B 630 KM TpaTUT BpeMEHU Ha 3 yaca OOJIbIIe, YeM CKOPBIH.
Haitnute ckopocth ToBapHOTO Toe3ia. OTBET AaiTe B KM/4.

OrtBer:
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Marematuka. 11 knacc. Bapuant MA2110409

Ha pucynke wu3o0OpaxeHbl rpaduxu
byHKIHHA f(x)=4x2+17x+14 1
g(x)= ax’ +bx+c, KOTOpBlE Iepece-

karoTca B Toukax A wu B. Haiaure
OpAUHATy TOYKH B.

OtBeT:

<Y

[lepBrpiii urpanbHbIA KYOHMK OOBIYHBIN, a Ha IPaHAX BTOPOro KyOuka uucia 5 u 6
BCTpPEYAIOTCS MO TPU pasza. B ocrampHOM KyOWKM onuHakoBbie. OUH CIIy4aitHO
BbIOpaHHBIA KyOMK OpocaioT aBa pasa. M3BecTHO, 4TO B KaKOM-TO MOpPSIKE

BBITIATM 5 1 6 04KkoB. KakoBa BEpOSTHOCTH TOTO, UTO Opocai BTOPOil KyOuK?

OrtBer:

Hatimure Touky MakcuMyma QyHKIIUA Y = x> +15x° — 260x..

OtBeT:
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Marematuka. 11 knacc. Bapuant MA2110409 5

Yacrtn 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

16

3C0S2X+7sinx—5 ~0

a) Pemure ypaBHeHue 5
9cos” x—-5

0) HailiguTe Bce KOpHH 3TOr0 YpaBHEHUS, IPHUHAJITICKAITUE OTPE3KY |:—3TC; —%n]

B mnpaBunbHON detbipéxyroapHoit mupammuae SABCD ¢ ocnoBanmem ABCD
u3 Touku B omymen neprnenaukynsap BH wHa mmockocts SAD .
a) Jloxaxure, uro ZAHC =90°.

0) Haiinmure 006EM nupamusl, ecan HA = \/E u HC =4.

Pemmre nepasenctso 109, (27 —2x% - 3X) >2-log, (24 . X).
3 9

B urone minanupyercs B3ATh B 0aHKE HEKOTOPYIO CYMMY B KPEIHUT Ha TPH Troja.
VY ciioBus €ro BO3BpaTa TaKOBBI:

— KaXAblil sHBapb JAo0Jr Bo3pactaeT Ha 10 % mo cpaBHEHHIO C KOHIIOM
MPEeIbIIYIIEro TO1a;

— ¢ (heBpasis O MIOHBb KaXI0r0 ToJla HY>KHO BHECTH IUIATEXK, paBHbIN 2,662 MIIH
pyoOuIeii.

Ckoinbko pyOeit ObUTO B35TO B OaHKE, €CIM M3BECTHO, YTO JIOJT OB MOJTHOCTHIO
MoraiieH Tpemsi paBHbBIMHU IIATE€KaMU (TO €CTh 3a TPU roja)?

N3 Bepmmubl Tymoro yrima C tpeyromenuka ABC mposenena Beicota CH .
OxpyxHOCcTh ¢ nentpoM H u pagmycom HC BTOpOl pa3 mepecekaeT CTOPOHBI
AC u BC BToukax M u N coorBercTBeHHO, a nmpsimass CH — 3Ty okpyXHOCTh
B Touke D .

a) Jlokaxkute, uro yroa MDN pasen cymme yriioB A u B tpeyroasauka ABC .

0) Haiimute ortnomenue MN k AB, eciaum wuzBectHo, uto CM :MA=2:25

n CN:NB=2:1.
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Marematuka. 11 knacc. Bapuant MA2110409 6

HaﬁI[PITC BCC 3HAYCHHA a, IIPU KAXKIAOM U3 KOTOPLIX YPABHCHHC
1

2coszx+(5a+~———
a+1

)|sin x|:a2 —6a+2

T, T
HMCCT CIMHCTBCHHOC PCHICHNC Ha OTPC3KE [—E, E:I .

Y BaHu €CTh HECKOJIBKO MAKETOB C BEIIAMH, KAXKIBIM M3 KOTOPBIX BECUT LEIOE
yucao KuiorpaMMoB. OH XOYeT pa3ioKUTh BCE 3TU MAKEThl, HE MEPEKIaAbIBas UX
COAEPKMMOE, IO N HMMEIIIMMCS Y HEro OJAMHAKOBBIM pIOK3akaM. B kaxablid
PIOK3aK MOKHO TIOJIOKHTH JIF000€ YHCIIO MAKETOB, CYMMapHasi Macca KOTOPHIX HE
MPEBOCXOIUT M KUJIOTPAMMOB.

a) CmoxeT 1 BaHs pa3noXuTh TaKUM 00pa3oM CeMb MMaKeTOB, KOTOPhIE BECST 3,
6,9,12,15,18u21 kr,ecitu N=3 u M=29?

0) CmoxeT iu Baust pa3noXuTh TakuM 00pa3oM CeMb MaKeTOB, KOTOPhIE BECST 2,
5,8,11,14,17u20kr,ecitu N=3u M=267

B) Kakoe HamMmeHbIllee 3HaUCHHE MOKET MPUHUMATh M, 4ToObl Bans mpu n=4
CMOT Pa3JI0KUTh TAKUM 00pa3oM JIEBATh MAKETOB, KOTOphIe BeciT 3,5, 7,9, 11, 13,
15,17 u 19 xr?
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Tpennposounasi padora Ne4d no MATEMATUKE
11 kaace
15 mapta 2022 rona
Bapuant MA2110410
(mpoduIbHBIN YPOBEHB)

Brimonaena: DO KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO PadoThI

PaGota mo MaremaTtWke COCTOMT W3 JBYX YacTed, BKIIOYAIOIIMX B CeOs
18 3amanmii. Yacte 1 comepxut 11 3amaHuii ¢ KpaTKMM OTBETOM 0a30BOTO U
MOBBIIIEHHOTO YPOBHEH CIIOKHOCTH. YacTh 2 copepKuUT 7 3aaHuil C pa3BEPHYTHIM
OTBETOM IMOBBIIIEHHOT'O U BBICOKOTO YPOBHEHN CI0KHOCTH.

Ha BeImosiHeHHE HK3aMEHAIIMOHHOW pPAOOTHI MO MaTeMaTHUKE OTBOJMUTCS
3 yaca 55 MuHyT (235 MUHYT).

OtBetrel Kk 3amaHusaM 1-11 3anmceiBaroTcst B BHUJIE IEJIOT0 YHCIIAa HWIH
KOHEUHOU JIECATUYHOU IPOOH.

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

IIpu BBIOJHEHWH 3aJaHUM MOXKHO I10JB30BAThCS UYEPHOBUKOM. 3aIllUCH
B UCPHOBUKE HE YUUTHIBAIOTCS IIPH OILICHUBAHUHU PAOOTHI.

bannbl, mosyyeHHsle Bamu 3a BBITIOJIHEHHBIC 33/1aHUS, CYMMUPYIOTCS.

ITocrapaiitech BBITTOJTHUTHL KaK MOXXHO OOJbIIE 3aJlaHUK U HAOpaTh
HauOOJIbIIIEE KOTUIECTBO OAJIOB.

Kenaem ycnexa!

Cl'[paBO‘IHLIe mMaTrepualjbl

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 MA2110410 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.

Hatimute xopeHsb ypaBHeHHS v 73— X =X —1.

OtBeT:

B cbopHuke 6unetoB mo reorpaduu Bcero 25 0mieToB, B 15 U3 HUX BCTpedaeTcs
Borpoc 1o teme «Pexu m 03€pa». Halinure BEpOATHOCTH TOrO, YTO B CIy4alHO
BBIOpAaHHOM Ha ’K3aMeHe OuIieTe MKOJIbHUKY TIOCTAHETCs BONpOC 1o Teme «Peku u
03€pay.

OrtBert:

B tpeyronbauke ABC yrom C pasen 90°, C

CH — BricoTa, AH =54, COSAzg. Haitinure

AB.

OtBer: ) A H B

Haiinure —4cos2a, ecinu Sina=0,8.

OrtBer:

O0béM Kyba paBeH 192+/3 . Haiizte ero suaroHans.

OrtBeT:
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Marematuka. 11 knacc. Bapuant MA2110410 3

Ha pucynke n300paxén rpaduk ¢yskumn y = f'(X) — nmpousBoaHoi (GyHKuuK
f (x). Ha ocu abcupce 0TMEUEHO IeCITh TOUCK: Xy, X,, X3, X4, X5, Xg, X7, Xg,
Xg, Xig- CKOJBKO M3 3THX TOYEK NPHHAIICKHT MPOMEKYTKAM BO3PACTAHHS
byrkmun f (x)?

v=r"(x) y

>

X1 X X3

OrtBer:

B X04€ pacmaga paaruOaKTUBHOI'O H30TOIIa €ro MacCa yYMCHBIIACTCS IIO 3aKOHY
t

m=m0 -2 T , '€ mo — HaydaJIbHasaA MaccCa H30TOIIa, t— BpCMs, IpOomCAmce

OT HAYaJIbHOIO MOMEHTa, | — IMepuoj Tnojiypacnana. B HadanbHBII MOMEHT
BpEMEHM Macca uzorona paBHa 148 wmr. Ilepuon ero moisrypacriaga COCTaBIISIET
4 munyThl. HaliguTe, yepe3 CKoJIbKO MUHYT Macca u30Tora OyeT paBHa 37 MT.

OtBeT:

ToBapHbIll TO€37 KaXIyl0 MHUHYTY Ipoe3xaeT Ha 750 METpoB MEHbIIE, 4eM
CKOpBIi, U Ha MyTh B 560 KM TpaTUT BpeMeHU Ha 4 yaca OOJIbIIe, YeM CKOPBIM.
Haiiaute ckopocts TOBapHOTO noe3aa. OTBET AaiiTe B KM/4.

OrtBer:
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Marematuka. 11 knacc. Bapuant MA2110410 4

Ha pucynke wu3o0paxensl rpaduku QyHKIu \ \ Y / l
f(x)=x2—x—2 u g(x):ax2+bx+c, KOTOpBIC \ \ /I
nepecekatoTcst B Toukax A u B. Haiingute opauHaty \ I
TOYKH B. \ / /

OtBeT:

[lepBrbiii UrpangbHBIA KYyOHK OOBIUHBIM, a HAa TpaHAX BTOPOro KyOuka uucia 1 u 2
BCTpeuaroTcs Mo Tpu pasza. B ocranpHOM KyOuku onuHakoBble. OOuH ciay4yailHO
BbIOpaHHBIM KyOMK OpocaroT ABa pa3a. M3BecTHO, 4TO B KakKOM-TO MOPSIKE
BbINasn 1 u 2 ouka. KakoBa BepOsITHOCTh TOTO, YTO OpOcaIu NepBbIii KyOUK?

OtBeT:

Haitnute Touky Makcumyma GyHKIUU Y = x° —5x° - 270X.

OrtBeT:
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Marematuka. 11 knacc. Bapuant MA2110410 5

Yacrtn 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

16

5u52x+9ﬁnx—720
250052x-—21

a) Pemure ypaBHeHue

0) Haiinure Bce KOpHU 3TOTO YpaBHEHHUS, TPUHAIIICKAITUE OTPEIKY [—57:; —%n} :

B npaBunbHol uerkipéxyrosnbHOi mnupamuge SABCD ¢ ocHoBanmem ABCD
u3 Touku B omymen nepnenaukynssp BH wa mimockocts SAD .
a) Jlokaxwute, uto ZAHC =90°.

0) Haiinure 00béM nupamusl, eciiu HA = 22 u HC =8.

Pernre HepaBencTBo 109, (35 —2x% + 3X) >3log, (33 —x* + ZX).
2 8

B wutone mimanupyercs B3ATh B 0aHKE HEKOTOPYIO CYMMY B KPEAMT Ha TPU TOJA.
VYcnoBus ero Bo3BpaTa TaKOBBI:

— KaXIbld sHBapb Joir Bo3pactaeT Ha 20 % MO CpaBHEHHIO C KOHIIOM
MpebIAYIIEro roja;

— ¢ (eBpass Mo MIOHb KaXKJAO0TO roja HY>KHO BHECTH IUIATEX, paBHBINA 2,592 MIIH
pyoOJIei.

Cxonbko pyOseit ObUTO B3STO B OaHKE, €CJIM U3BECTHO, YTO JOJIT OBbLI MOJTHOCTHIO
MOTAIlIEH TPEMs paBHBIMHU ILJIaTEXaMu (TO €CTh 3a TpH roaa)?

N3 Bepmmnbl Tynoro yrna C tpeyromsnuka ABC mpoenena Boicotra CH .
OxpyxHocth ¢ nieHTpoM H u pammycom HC Bropoii pa3 mepecekaeT CTOPOHBI
AC u BC BToukax M u N cootBercTBeHHO, a mpsimasi CH — 3Ty okpy>KHOCTh
B Touke D .

a) Jloxaxxure, uro yron MDN pasen cymme yriioB A u B tpeyronsuuka ABC .

0) Haiimute otHomenme MN x AB, ecim wm3BectHo, uto CM :MA=1:11
u CN:NB=3:1.
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Marematuka. 11 knacc. Bapuant MA2110410 6

HaﬁHHTC BCC 3HAYCHHA a, IIPU KAXKIAOM U3 KOTOPLIX YPABHCHHC

3cos’ x+(4a+ﬁ)|sin X|=a’—4a+3

T, T
HMCCT CIMHCTBCHHOC PCIICHNC Ha OTPC3KE [_i’ —i| .

Y BaHu €CThb HECKOJIBKO MAKETOB C BEIIAMH, KAXKIBIM M3 KOTOPBIX BECUT LEIOE
yuciao KuiorpaMMoB. OH XOYeT pa3ioKUTh BCE 3TU MAKEThl, HE MEPEKIaAbIBas UX
COAEPKUMOE, IO N HMMEIIIMMCS Y HEro OJAMHAKOBBIM pPIOK3akaM. B Kakablid
PIOK3aK MOKHO TIOJIOKHTH JIF0O00E YHCIIO MAKETOB, CYMMapHasi Macca KOTOPHIX HE
MPEBOCXOAUT M KUJIOTPAMMOB.

a) Cmoxet 1 Bans pa3inoxuTh TakuM 00pa3oM ceMb IAKETOB, KOTOpPbIE BECAT 3,
9,12,15,18,21 u24 kr,ecu n=3 u m=35?

0) CmoxeT iu BaHst pa3noXuTh TakuM 00pa3oM CeMb MaKeTOB, KOTOPhIE BECST 2,
8,11,14,17,20mu 23 xkr,ecmu N=3 u m=32"7

B) Kakoe HanmeHblllee 3HAUEHUE MOXKET MpUHUMAaTh M, 4ToObl Baus mpu n=4
CMOT Pa3JI0KUTh TAaKUM O0pa3oM JIEBSATH MAaKETOB, KOTOphIe Becart 3, 7, 9, 11, 13,
15,17,19u 21 xr?
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