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EAMHDbIN rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHUpPOoBOUHbIi BapuaHT Ne 55

MHCTPYKLMA NO BbINONAHEHUIO paboTbl

Ha BbinonHeHWe 3agaHuit BapnaHta KUM no matemaTtuke aaércsa 3 yaca 55 MUHYT
(235 muHyT). PaboTa cocTouT U3 ABYX YacTel, BKAtoYatowmx B ceba 21 sagaHue.

Yactb 1 copepxut 10 3agaHunit (3agaHma B1-B10) 6a30BOro ypoBHSA C/AOMKHOCTY,
NPOBEPAOLWMX HaNNYME NPAKTUYECKMX MAaTEMATUUYECKUX 3HAHUIN N YMEHUIA.

Yactb 2 cogepxut 11 3agaHuii (3apgaHma B11-B15 u C1-C6) 6asosoro,
NOBbILIEHHOTO M BbICOKOTO YPOBHEW MO MaTepuasny Kypca mMaTeMaTWKW CpefHel LUKOAbI,
NPoBEPAOLLMX YPOBEHb NPOPUABHON MaTeMaTUYECKON NOATOTOBKM.

OTBETOM K Kaxaomy u3 3agaHui B1-B15 ABnAeTca uenoe 4mcio MAM KOHe4yHas
aecatMyHaa apobb. Mpu BbinosHeHMM 3agaHunit C1-C6 TpebyeTca 3anucaTb MOJHOe
pelleHune 1 oTBeT.

Bce 6naHKkM EM3 3anosnHAKTCA SAPKUMM YEPHbIMKM 4YepHunamu. [onyckaerca
MCNONb30BaHME FreNeBOM, KanUANAPHON NN NePbEBON PYUKM.

Mpwn BbINOAHEHUWU 3afaHUI Bbl MoOXKeTe NoAb30BaTbCcA YepHOBMKOM. Obpaluaem
Balle BHMMAHWe, Y4TO 3aMNMUCK B YEPHOBUKE He ByayT yYUTbIBATLCA NPU OLLEHUBAHUKN PaboThbI.

CoBeTyem BbINONHATL 3afaHMA B TOM MNOPAAKe, KaK OHM AaHbl. [1na sKoOHOMMKMK
BPEMEHW MpONycKalTe 3afaHWe, KOTopoe He YAAETCA BbINOJHUTL CPasy, U nepexoauTe K
cneaytowemy. Ecnm nocne BoinosHeHUs Bceit paboTbl y Bac octaHeTca Bpems, Bbl cmoskeTte
BEPHYTbCA K MPONYLLEHHbIM 334aHUAM.

bannbl, nonyyeHHble Bamu 33 BbINOJIHEHHble 3a4aHWA, CYMMMWPYHOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6onbwe 3agaHuin M Habpatb Haubonbliee
Konn4ecTBo 6annos.

Xenaem ycnexal
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Yactb 1

Omeemom K 3a0aHuam amoli yacmu (B1-B10) aenaemca yenoe 4ucno uau
KOHe4Has decamuyHasa 0pobb. Omeem caedyem 3anucameo 8 6aaHK
omeemos Ne 1 cnpaea om Homepa coomeemcmeyrouje20 3a0aHUA, HAYUHAA C
nepeoli knemouyku, 6e3 npobenos. Kaxcdyo yugpy, 3HaK MUHYC U 3anamyto
nuwume 8 omoenbHOl KAemoYKe 8 coomeemcmauu ¢ npueedéHHbIMU 8 baaHKe
obpasyamu. EQUHUYbI U3MepeHUA NUCamb He HYMHO.

B]. MnpoKoK B KyanHapum ctout 12 py6neit. Mpwu nokynke 6onee 30 NMPOXKKOB NpoaaBel,

AenaeT CKMAKy 5% oT ctoumocTu Bcel noKynKku. Mokynatenb Kynua 40 nupoXKKos. CKOMbKO
pybnei oH 3annatua 3a NOKynKy?

B2 B nerrem narepe 218 geteit n 26 BocnuTaTenei. B aBTobyc nomeltaetcs He bonee 45
naccaxunpoB. CKONIbKO aBTObYCOB TpebyeTcs, YUTobbl NepeBe3TH BCex U3 nareps B ropos,?

B3 ka Avarpamme noKasaHa cpeAHemecAYHaa TemnepaTypa Bo3gyxa B HukHem
Hosropoae (Fopbkom) 3a Kaxkapii mecay, 1994 roga. Mo ropusoHTasn yKasbiBatoTcA
mecAubl, NO BEPTUKANM — TemnepaTypa B rpagycax Uenbcua. Onpegenvrte no amarpamme,
CKOIbKO BblNI0 MecALEeB, Koraa cpegHemMecayHana TemnepaTtypa He npesbiwana 8 rpaaycos
Lenbcua.

120 et o

8,0

B0

12,0

Pa3pewaerca CBO6OAHOG KonnpoBaHue, pacnpocTtpaHeHUe n UCNosbsoBaHUE B O6pa3OBaTefIbeIX HEeKoOMMepYeCKUX Lenax



EOovHbIN rocygapcTBeHHbI 3k3ameH, 2013-2014 r., MaTtemaTtuka, 11 kKnacc

B4 CTpouTtensHolt pupme Hy»KHO npuobpectn 73 KybomeTpa neHobeToHa y OAHOro M3

Tpex NoCTaBWMKOB. LleHbl 1 ycnoBus AOCTaBKM npuBedeHbl B Tabauue. CKonbko pybnelt
NPUAETCA 3anaaTUTb 3a Camyto AELUEeBYH NMOKYMKY C A4OCTaBKOW?

CroumocTtb
CroumocTb
MNocTaBwMmK [neHo6eToHa JAlononHuTenbHblE YyCAOBUA
3 [,0CTaBKu
(py6.3a3a1m’)
A |[2950 14400 py6. [
Mpn 3akasze Ha cymmy 6Gosnbwe
B 3100 5400 py6. 150000 py6. aoctaBka becniaTtHo
3
B 2980 3400 py6. MNpn 3akase 6bGonee 75Mm” pgoctaBka
b6ecnnaTHo

B5 I'Iepvuv\eprl ABYyX I'IO,EI,06HbIX MHOIOYro/ibHMKOB OTHOCATCA KakK

3 : 5. Nnowanb MeHbLIEro MHOroyrosibHMKa paBHa 18. Hanaute
naowaab 60bWEero MHOroyrosbHMKa.

BG B Knacce 26 yenoBek, cpeam HUX aBa 6ansHeua—AHApei n Cepreid. Knacc cnydaiHbim

obpasom genat Ha gge rpynnbl No 13 yenosBeK B KarKAoW. Hangute BepOATHOCTb TOrO, YTO
AHppeii n Ceprelt OKaxyTca B 04HOM rpynne’?

B7 pewure ypasrenne: 13" = 7117¥

B8 Haliaute TaHreHc yrna AOB, n3o6pakeHHOro Ha pUCyHKe.

\B
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B9 +a pucyHke wusobparkeH rpaduk y =F(x) ogHoON w3 nepBoobpasHbIX HEKOTOPOM
dyHKUMM f, onpepeneHHon Ha uHTepBane (-4; 10). HanguTe KoMYecTBO TOYEK, B KOTOPbIX

f(x)=0.
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YacTtb 2

Omeemom K 3adaHuam amoii yacmu (B11-B15) aenaemca yesaoe 4ucao unu
KOHe4yHas decamu4yHas 0pobb. Omeem cnedyem 3anucams 8 6aaHK
omeemoe Ne 1 cnpasa om Homepa coomeemcmeayouje20 3a0aHuUs, Ha4uHas ¢
nepeolii knemouyku, 6e3 npobenos. Kaxcdyro yugpy, 3HaK MUHyc u 3anamyio
nuwume e omoAenvHoli KiemovKe 8 coomeemcmeuu ¢ NpueedEHHbIMU 8 baaHKe
06pazyamu. EOUHUYbI U3MepeHUA NUCamMb He HYHCHO.

B11 Haiiaure sHavenne soipaskenna: 8tg150° -sin(=300°) - cos(720°)
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B12 Mpy ABUXEHUU paKeTbl eé BMAMMAA ANA HenoABWMKHOro Habnopatens AAvHa,

2
\'}

1——2 rae |, = 50 m—aauna
C

“3mepAemas B MeTpax, COKpaluaeTca no 3akoHy | = |0
o 5

nokosaweiica paketbl, C = 3-10° km/c— cKkopocTb cBeTa, a v —CKOPOCTb paKeTbl (B KM/c).

KakoBa go/kHa 6bITb MMHMMaNbHAA CKOPOCTb paKeTbl, YTobbl eé Habnogaemas ANUHa

cTtana He 6onee 48 m? OTBET BblpasuTe B KM/c.

N

W,
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B13 Haiaute nsiowaab MNOBEpPXHOCTM  Kyba, OMMCaHHOro

—r

OKO0/10 chepbl, pagmyc KOTopol paBeH 5.
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]

B14 MmetoTcsa asa cocyna. Mepsbiii coaepKuT 30 Kr, a BTOpoin—20 Kr pacTBopa KUCAOTbI

pa3fMYHOM KOHUeHTpauuu. Ecnnm 3TM pacTBopbl cmewaTb, TO MOAYYMTCA pPacTsBop,
copepxawmn 68% Kucnotbl. Ecam ke cmewatb paBHble MacCbl 3TUX PACcTBOPOB, TO
noay4mTca pacteop, coaepxawmii 70% Kucnotbl. CKOMbKO KWIOFPAaMMOB  KUCAOTbI
COOEPKUTCA B NepBOM cocyae?

B15 Haiigute Touky makcumyma  dyHKumm y =sinX—4cosX—4xsinX+5,

T
NPUHaANEeXaLLyH0 NPOMENKYTKY (O; 5)
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Ansa 3anucu peweHuii u omeemoe Ha 3adaHus C1-C6 ucnonwv3yiime 6aaHK
omeemoe Ne 2. 3anuwume cHa4yana Homep 8binosaHAemoz0 3adaHusa (C1, C2 u
m.d.), a 3amem nosHoe 060CHOBAHHOE peuieHue u omeem.

C1 a) Pewwure ypasHeHne 5c082X + 7 COS(X + %) +1=0

. T 37
6) HainguTe BCe KOPHM Ha MPOMEIKYTKE 5,7

C2 B ky6e ABCDA;B;C;D; N10CKOCTb NPOXOAMT Yepes npamyio A;B; u cepeauHy pebpa DD;.
Haitu pacctoaHue ot cepeanHbl pebpa CD go naockocTtn, ecnm pebpo Kyba pasHo 4.

C3 pPewure CUCTEMY HepaBeHCTB:

2x+1 2x+7
9¥—2 2 <2 2 3!
x—1 >0

XN 4 +3x — x*

C4 8 TpeyronbHuUKe ABC Toyka O — LEHTP OMMCAHHOM OKPYKHOCTM, TOYKa R nexut Ha
otpeske BC n BR=RC. OnucaHHasa okono TpeyronbHMKa BRO okpyXHOCTb nepecekaeT AB B
TouKe T. M3BecTHO, 4YTo yron BOR paseH 30 rpagycos, RT=8, BT=6.

a) Jokaxute, yto TR || AC

6) HaiguTe nnowagb TpeyronbHmMka ABC

C5 Haitti Bce 3HaueHMn napameTpa @, NPU KOTOPbIX YpaBHEHME
(a> —6a+9)(2+2sinx—cos’ X)+(12a—18—-2a°)(1+sinx)+a+3=0
He nmeet peLLleHVll\;i.

C6 /s nwoboro HaTypanbHOro uucna n yepes S(n) 0603HauMm Takoe HaubGosbliee
HaTypa/sbHOEe YMCo, YTO AN Ntboro HaTypanbHoro uucna k, He npesocxogsauiero S(n),
4MCNO N’ MPEACTaBUMO B BUAE CYMMbI k KBaZpaTOB HaTypanbHbIX YMCES.

a) [lokaxuTe ans noboro n > 3 HepaseHcTso S(n) < n” — 13.

6) HaliauTe xoTa 6bl OAHO TaKOE HAaTypPaNbHOE YUC/O N, 4To S(n) = n° — 14.

8) JlOKaXKUTe, UTO CYLLECTBYET BECKOHEYHO MHOTO TaKUX HATypasbHbIX N, 4To S(n) = n° — 14.
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