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EQWHbINA rocyaapcTeeHHbIM 3ksameHd no MATEMATUKE
TpeHUpoBOYHbINA BapuaHT Ne 373

Mpo¢unbHbIA YpOBEHb
WHCTPYKLMA NO BbINOAHEHUIO paboTbl

JK3ameHauuMoHHas paboTa cOCTOMT M3 ABYX YacTeil, BKAW4YalOWux B ceba 18
3agaHuiA. Yacte 1 cogeput 11 33aaHUiA C KpaTKMUM oTBeTOM 6a30BOro M MOBbIWEHHOTO
YPOBHEM CNOKHOCTU. YacTb 2 coAepKUT 7 334aHWI ¢ pasBEPHYTLIM OTBETOM MOBbILLEHHOTO
W BbICOKOT O YPOBHEM C/I0KHOCTU.

Ha BbiNo/NHEHWE 3K3aMeHaUMOoHHOW paboTbl MO MaTeMaTuKe oTBoauTcA 3 Yaca 55
MWHYT (235 MUHYT).

OTBeThl K 33aaHuUAM 1-11 3anucbIBakOTCA N0 NpUBEAEHHOMY HUe 06pasuy B BUae
Lie/10ro 4MCNa UM KOHEYHOM fecATUYHOW Apobu. Yucna 3anuwmTe B No/iA OTBETOB B TEKCTE
pabortbl, a 3aTem nepeHecuTe B 6naHK oTBeTos No 1.

O71eeT: -Qﬁ it - 0 ’ 8

Mpw BbINOAHEHWW 334aHMIA 12—18 TpebyeTca 3anMcaTb NO/HOE pelueHne U OTBET B
6naHKe oTBeTOB NO 2.

Bce 6naHkuM EMD 32an0/nHAKTCA SAPKUMM YEPHBIMKM YepHUNamu. [onyckaetcs
MCNO/b30BAHWUE reNIEBOM MM KAaNUANAPHOWN PYYKK.

Mpy“ BbINOAHEHWM 33J3aHWI MOMHO NONbL30BATLCA YEPHOBMKOM. 3anucu B
YEpHOBWKE, A TAKKE B TEKCTE KOHTPO/IbHbIX U3MEPUTE/IbHBIX MATEPUANIOB HE YYMTbIBAIOTCA
npu oueHUBaHWUM paboTsbl.

Bannbli, nonyyYeHHble Bamu 32 BbINO/HEHHbIE 3343HWA, CYMMWPYHOTCA.
MocTapaliTecb BbLINONHUTL Kak MmoxHO 6Gonble 33gaHuid M HabpaTb Haubonbluee
Konuyectso 6annos.

Mocne 3aBepweHWa paboTbl nposepbTe, 4TOBbl OTBET Ha Kawpgoe 3ajaHwe B
6nankax oteeTos N2l n N22 6bin 3anncaH nog Npasu/ibHbIM HOMEPOM.

Menaem ycnexa!

CripasoyHbie Mamepuansl

-2 )
s - a+cos  a=1
sin2¢ =2sin¢-cosa
cos2a =cos’ @ —sin’ a
sin(fx+,8):sinfx-cosﬁ+cosa-sin,8

cos(a+ fB)=cosa-cos f—sina-sin
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Yactb 1

Omeemom K 3adaHuam 1-11 asnaemca yenoe YUc/o UAU KOHeYHaa decAamuyHasa opobeb.
Bo ecex 3adaHuAx vucna npednonazaromca OelicmeumernbHble, eciu OmMOenbHO He
YKasaHo UHoe. 3anuwiume 4ucio e nose omeema & mekcme pabomel, 3amem
nepeHecume ezo @ b/IAHK OTBETOB Nel cnpasa om Homepa coomeemcmesyroujezo
3adaHusA, Ha4YuHaA c nepeoli knemoyku. Kaxdyro yugpy, 3HGK «MUHYc» U 3anamyo
nuwume 8 omdenvHoll KMAemo4yke & coomeemcmeuu c npusedéHHbIMU 8 O6aaHKe
o6pasyamu. EQuHUYbI usMepeHuli MUcame He HyHHO.

it o _ gl

1. Pewwure ypasHeHue

OTBeT:

2.8 AwmKe 10 KpacHbIX U 6 CMHUX Nyrosul. HalauTe BEpOATHOCTb TOTO, YTO ABE HayAayy
BbIHYTblE Nyrosuubl 6yayT OAHOLBETHBIMM.

OTBeT:

3. Haiigute AnuHy auvaroHaneit pasHobeapeHHON Tpaneuuu B CM, eCIM OCHOBaHMA ee
pasHbl 4 1 6 cm, a BoKkoBana cTopoHa — 5 cm.

OTBeT:

4. Boiumcuts:

(cos 70° +c0s50°)(c0s310° +c0s290”) + (cos 40° + cos160°)(cos 320° — cos 380°)

OTBeT:

©TpeHnpOBOYHBIE BapuaHThI Ha caiite 100balnik.ru




EanHbIN rocygapcTBeHHbIN aK3ameH, 2022 T. MaTtemaTuKa, 11 Knacc

- " (]
5. OcHoBaHMeM Nupammapl ciyKUT PomB CO CTOPOHOI, PaBHOM 8 CM 1 ocTpbIM yrnom 60°.
1] -
[lByrpaHHbie yrabl NpY OCHOBaHUKM NMPaMWAabl paBHbl 45°. HalauTe o6bem Npamunapi.

OTBeT:

6. Ha pucyHke w306paxeH rpaduK  YHKUWM y

f(x)=5- |x + l‘ — ‘x — 2‘ Ha  oTpeske  [-2;3]. /

Monbsyace pucykom sbMucaute F(3) —F(—1), rpe

F(x) - HexoTopas nepsoobpasHaa dyHkumm f(x). =3 = Ol 1 2; 3‘_;

OTBeT:

7. May GPOCI/I}WI BBEPX TaK, 4YTO NOKa OH HE ynan Ha 3eM/0, €ro BbiCOTa Hag 3emnen

mensnace no 3akoHy: N(t) =6+ 9,5t —5t>, rae h — Bbicota B MeTpax, ! — Bpems B

CEKYHOaX, Nnpowealee ¢ MOMEHTa 6pocr<a. CKONbKO NPOLEHTOB OT BCEro BpeMeHU noseta
MAY3a COCTaBNAET BPEMA, B TEYEHWMKW KOTOPOT O HaX0AWUTCA Ha BbICOTE HE bonee 7,7 METpa?

OTBeT:

8. [sa aBTOMO6WNA BblEXaNU OAHOBPEMEHHO M3 OAHOTO MyHKTAa B OAHOM W TOM e
HanpaeBneHnU. OAUMH aBTOMOBWb E€MET CO CKOPOCTLIO 50 KM/Y, Apyroi — 40 km/4. CnycTa
nosaYaca M3 TOro e NyHKTa B TOM e Hanpas/ieHUW Bblexan TpeTuii asTomobunb, KoTopbli
oborHan nepsblil asToMmobuAb Ha 1,5 Yaca no3xke, 4em BTOpoi. HaliauTe cKOpoCTb TpeTbero
aBToMOBWNA B KM/4.

OTBeT:
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9. Ha pucyHke u306paeHbl TpadUKM  bYHKUMIA v L] 4 /
f(x)=2x*+1lx+11 wn  g(x)=ax’ +bx+c, I \\ ’ /
KOTOpble nepecekawTca B Todkax A u B. Haingure \ A4
opAuvHaTy To4ku B. \ A
\ [\ / .
[ 00 X
OtserT:

10. BepoaTHOCTb TOTO, 4TO YY4EHUK CAACT NEPBbIK 3K3ameH, pasHa 0,9; sTopoi —0,9; TpeTuin
— 0,8. HainauTe BepoATHOCTb TOro, 4TO y4eHUKOm OyayT chaHbl MO KpawHen mepe 2
3K3ameHa.

OTBeT:

11. Haiigute HaumeHbwee 3HaerIIe QyHKII: Y = e —4e¢" +8 maotpeske [— 2;2]

OTBeT:

He 3abydeme nepeHecmu sce omeemeoi 8 6naHk omeemoe Ne 1 8 coomeemcmesuu ¢
uHcmpykyuell no sobinoAHeHUro pabomel.

Mposepbme, umobei Kaxdvili omeem 6biA 3aNUCAH € CMPOKe C HOMepom
coomeemcmayroujezo 3a0aHUA
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YacTtb 2

Ana 3anucu peweruli U omaeemoe Ha 3adaHun 12—18 ucnonwe3yiime 6/IAHK OTBETOB No2.
3anuwiume cHayana Homep abinoAHAemoz0 3adaHua (12, 13 u m.d.), a samem noaHoe
obocHosaHHOe peweHue u omeem. Omeembl 3anucsiealime Yémko u pasbopyuso.

12. A) Pewnre ypasHeHue \/4 cos2x—2sin2x =2cos x

Sz
B) HailauTe BCe KOPHU YPaBHEHUA, NPUHAAE KALLME OTPESKY [—? ;0

13. Ha pe6pax BS 1 CS npaBuUnbHOII YeTbipexyronbHoi nupamuabl SABCD co cTOpOHOI

ocHoBaHuA AD = 10 v 6okoBbim pebpom SA = 5\/6 B3ATbl TOYKM K 1 M COOTBETCTBEHHO
Tak,yt0o SK : BK =CM :SM =3:2.
A) Dokamure, yto KM 1 SC.

B) Haitgute yron mexay npamoi KM U NA0CKOCTbIO 0CHOBaHUA NMUPamMuUapbi.
14. pewwre HepaseHcTBO: 10g|x| (\/9 o N l) >1

15. 1710 Oekabpa 2021 roga OmUTpuiA MBaHOBUY NAaHUpPYeT B3ATb KpeguT B BaHKe Ha
1100000 pybnein Ha (n +l) mecAl.  YcnoBuAa  ero  BO3BpPaTa  TaKOBbI:
—3-ro 4YMCNa KaKAoro mecaua Aonr Bos3pactaeT Ha 2 % MO CPaBHEHWKD C KOHLOM
npeabiaywero mecaua;

— € 4-ro no 16-e 4uMcno Kawaoro mecsua HeobxoguMmo BbINAATUTL 4YacTb A0Nr3;
— 17-ro 41cna Kaxkaoro mecaua, € 1-ro no 71 -i, OAT AoKeH 6bITb HA OAHY M TY e cymmy
MeHbLue nonra Ha 17-e yucno npegblaywero Mecaua;
— K 17-my 4Mcay n-ro mecsua nocie noayyYeHyUa KpeauTa fonr gonxeH bbite pased 380000
py6nei;

— Kk 17-my uumcny (n+ l) -ro mecAua KpeguT AoO/MKeH 6biTb NONHOCTLIO MOralleH.

HaiauTe n, ecv M3BECTHO, YTO 0OLLAA CYMMa BbINIAT NOC/IE NONHOMO NOTaleHna KpeauTa
coctasuT 1381200 pybnei.
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16. Toukm LU N- cepeauvHbl OCHOBaHWKM cooTeeTcTBeHHO BC 1 AD Tpaneuun ABCD, a TOYKM
K n M — cepeguHbl auaroHaneit AC n BD cooTBeTCTBEHHO. M3BecTHO, 4To npambie AB n CD
nepneHaUKyNsApPHbI.

A) [loKaxuTe, 4TOo LN =KM

B) Hailgute BbiCOTY Tpaneuuu, eciyM NowWaAb YeTbipexyronbHMka KLMN paBHa 60, a
pasHOCTb OCHOBAHWIM Tpaneuumn pasHa 26.

17. Haliaute Bce 3HaveHMA napameTpa @, NPU KamAoM W3 KOTOpbiXx  o6nacTb
onpegeneHun GyHKLUUA

y =log,; (Vxlog, 3—+alog, 3 —x"*oeleen 4 [qlog x)

COAEPUT POBHO 4 LeNbIX 4ncna.

18. B perckom o3popoBuTENLHOM Narepe NpoxoAMn NpasAHUK HenTyHa, B KOTOPOM
y4acteoBano posHo 2019 geTeit. Kaxapii U3 3TMx 2019 y4acTHUKOB NAECHY/1 BOAOW POBHO B
OfIHOTO APYroro y4acTHUKa.

A) MOXHO M rapaHTUPOBaHHO HAMTK 670 Y4aCTHUKOB TaKMX, HTO HUKTO M3 HUX He oBMBan
Opyroro u3 stux 670 y4acTHUKOB BOAOMN ?

B) MOHO 1M rapaHTUPOBAHHO HAATKU 675 Y4aCTHUKOB TaKMUX, HTO HUKTO M3 HUX He oB1MBan
Opyroro u3 sTux 675 y4acTHUKOB BOAOMN ?

B) Kakoe Haubonbllee KOAMYECTBO YYACTHUKOB MOMHO FapaHTMPOBAaHHO HAMTM Ha 3TOM
nNpasgHWKe TaKWX, YTO HUKTO M3 HWUX He oBAMBan Apyroro M3 3TOM rPYNNbl Y4aCTHUKOB
BOAOW?

Mpoeepome, umobbi Kaxovili omeem 6bin 3anucaH pAdom ¢ HomMepom
coomeemcmsyrouje2o 3a0aHus.
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