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EAumbili rocyaapcTsenHbil Sksamen, 2013-2014 1. Matematuka, 11 knace

B14 Haligate Touky masaMyMa Gy

(3-2x)cosx+2sinx+5 mpasanIeRay0 MPOMENYTHY [o;g).

Yacts 2

7R 3anucu pewenul u omeemos Ha 3a0awuA C1-C6 UCTONb3yime GAaHK.
‘omeemos Ne 2. 3anuuume cHauana HoMep euinonHAEM020 300aHUA (C1, C2 u
m.d.), a samem nonkoe oGocHosanHoe pewienue u omeem.

C1 5) Pewnre ypasserme w{zp%”) sin(4x+37)

6) HaiguTe sce KopHA Ha npoMexyTHe [7%%]

'C2 B ocHOBaHWM YETBIPEXYTONIbHOM NMPaMUALI SABCD NexuT pom6 ABCD co CTOPOHOI 1.
[nnsa auarosans AC poMGa paswa 1. OCHOBaHWE BHICOTSI MAPEMWASI COBNARAET C

UEHTPOM POMG3 1 e AHa B 1,5 pasa Gonbie Al AC. Hepes TouKy A W CepenuHy
Pebpa SC Mposeaewa Cexywan MNOCKOCTS, OBPa3YIOUER € MAOCKOCTHIO OCHOBaHA
nMpamuzbi yron 45°. KaKoBa NNOWA/L CEYEHUA NUPaMMWaLI TOM NNOCKOCTbI0?

€3 pewnre cucremy nepasercre:

2 -2
21«? 8

C4 B uesipexyronbHuke ABCD, ENUCAHHOM & OKPYKHOCTb, GHCCEKTPUCH! yrios A U B
nepecexaioTca s Touke E, flewauleli Ha Cropoke CD. M3BecTHo, uTo CDBC=3:2.

2) [loKasaTs, 40 PACCTORHA OT TouKM E 40 TpAMBX AD u BC pasbi

6) Haiimi oTHowWeke N10LaAe/ TPeyronsHykos ADE 1 BCE

TpenwuposouHbi BapHaKT Ne 43

C5 Haiiaure ace auaueAns napameTpa @, MpK KOTOpBIX ypasHente
\# - 1:1;:“ =a(x-9)

WMEET T PasnAdHbIX KOPHS

C6 2o WppaLIONansHOe WCH0 3, Taxoe 4T 0.< 3 < 1/2. 1o Heny onpeenerca Hosoe
AT 3 KaK MeHbiwee W3 ASyX uAcen 23 u 1-2a. flo SToMY Wichy aHanorudo
onpeensercn 3, Tai Aanee.

2) [lOKaHMUTE, 4TO /1A HEKOTOPOTO N BHIMONHEHO HEPABEHCTED 3, < 3/16.

6) Mower nu cayarocs, 40 3, > 7/40 nipw scex HarypansHbix n?
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Epphiit rocyaapcraenbiii 3xsamen, 2013-2014r.  Maremarua, 11 knace

B12 115 noanepmasius Haseca nnaHMpyeTC HCMONS308ETS UNMHADHUECKYIO KONOHHY.
[iaenenvie P (5 NECKANAX), OKE35IBAEMOR HABECOM W KOOHHO/ Ha OOPY, ONPEAENAETCA o

popmyne P::’ﬁ | te m=1200 & — obuan macca Haseca u KonoHHsi, D —

/AMaMeTp KoNOHHbI (B MeTpax). CuuTan yckopewue ceoboaoro nagesns g =10 m/c, a
=3, onpenenuTe HauMeHsWW BOIMOKHSI AMAMETD KOMOHHEI, ECTM AAEREHME,
OKasbizaEMOe Ha ONOpY, He AOMKHO BT Gonbiue 400000 Na. OTSeT BHIpasWTe 8 METPaX.

B13 Benocuneaucr ssiexan ¢ noctonwHoj cKopoCTsi0 ua r0poaa A & 0DOA B, paccToRkMe
MeXzy KOTOpHIMA PAEHO 63 KM. Ha CTEAyoWWA Meds OH OTIDABANCA OBpaTHO O
CHOPOCTSH0 Ha 2 Km/d Gonbiue MpexHed. o AOPOTe OH CASNaN OCTZHOBKY Ha 2 uaca. B
PesynsTaTe Ok 32TPATWN Ha OGPATHBIF TS CTONSKO e BDEMEHi, CHOMBKO Ha NyTo M3 A 8 B.
HaliAATe CKOPOCTS BEN0CANEANCTa Ha YT u3 A 6 B. OTEeT AaiiTe 8 Km/d.

324
Zixse
x

B4 Harare rousy masmyms ysscsnn

Yacts 2

77 3anucu pewenul u omeemos Ha 3a0awuA C1-C6 UCIOAb3yiime GAaHK
‘omeemos Ne 2. 3anuuiume cHa4ana HOMep euiNONHAEM020 3a0aHUA (C1, C2 U
m.d.), a samem nonkoe oGocHosanHoe pewieue u omeem.

V2
27 sz]

S——

C1 2) Pewnre ypaenesue cos7x —+/3 sin7x

C2 B rerpasape ABCD Ha pe6pe AB 837Ta TouKa K, a pe6pe AC — Touxa L, Ha pebpe BD —
Touka N, Ha pebpe CD — Towka M. Towwn E # G ecro cepeaussi pebep AD 4 BC
cooTsercraenHo. Mpamsie EG, KM n LN nepecexaiorca & ogHoi Touke. Harh niowags
wernipexyronsHaka KLMN, ecnn AK:KB=S, AD=9, BC=, 2 yron Mexay cipeuAsaoumca
npAMo AD 1 BC paser £5°
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TpenwupoosHlE BapHaKT Ne 44

C3 Pewure cucremy Hepasencra:
X +x-6
X +2x+4

[r+3<6-3v1-x

<x+3

C4 B tpaneunu ABCD c GoxosbiMA CTOPOHamu AB=8 u CD=5 Guccextpuca yrna B
NepeCexaET GUCCEkTPHACHI YT7I0B A # C 8 T0MKaX M 4 N COOTBETCTREHHO, 3 GACCRKTPCE ya
D nepecexae Te e Ase GMCCEKTDUCH 5 TOUKaX L 4 K, MDUIEM TOHK L MEKUT Ha OCHOBaHMA
BC.

2) [loxaxwTe, uTo NPAMaR MK NDOXOAWT 4epes CepenuHy CTOpoHsI AB

6) HaifTu oTHoWeMe KLMN, ecti LM:KN=

€5 Haiare sce SHateAwA NapANETPS @, M KOTOpSX YpaEHEHE

Va++a+sinx =sinx

UmeeT X0TA Gl 0AHO peweHe

C6 Ha Gymarke 33NMCaHbl TPU NONOKMUTENBHBIX YACAA: X, Y U L. 33 OAMH XOA paspewaeTca
3AMMCATS Ha GYMaKKY CYMMy Wi PISHOCTS KaKIK-HABYAD ABYX Y@ SATMCEHHbIX dMCen
WA 3ANUCATS SACTO, OBPATHOE K KIHOMY-HHGYb M3 Y)E SATUCIHHBIX WMCEn. MOXHO 1A
38 HECKONEKO X008 NIOYUHTS Ha BymanKe

a) wncno x?

6) uncno xy?
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Equmbili rocyaapcTeenHbil Sksamen, 2013-2014 1. Marematuka, 11 knace

B13 Moropran nonka npowna npotus Teuewwn pexa 84 km  BepHynace & myskT
OTpasnesus, SETPETMS Ha OGPATHEI NYT> Ha 8 4208 Mewsiwe. HaWIWTE CKOPOCTs
TeugHA, ECIM CKOPOCTB NOKH 8 HENOABWKHOM B0Ae PaKa 10 kw/u, OTeeT AaliTe & KM/,

VX +9x+7 va omesse

B14 Haiimme nawbonsuee suauenve yskuan y:,:

[19.25:25.25].

Yacts 2

77 3anucu pewenuli u omeemo Ha 3a0awuA C1-C6 UcTONb3yiime GAaHK.
‘omaemos Ne 2. 3anuuiume cHauana HoMep euinonHAEM020 3a0aHUA (C1, C2 u
m.d.), a samem nonkoe oGocHosanHoe pewienue u omeem.

C1 2) Pewnre ypaskenue sm[lx—%’)uin[%’—h}ws 6x=1

6) HalauTe ace KOHH Ha NpOMERyTHE [o;%]

C2 B npaswbHOi TpeyronsHOM Nupamuae SABC C BEPLIMHOM S YTON MeXAy GOKOBBIM.
Pe6pOM 1 NIOCKOCTbIO OCHOBaHMA paseH 60°, CTOPOHa OCHOBaHUA PagHa 1, SH — sbicota
MpamMALLI. HaWAUTE MI0AMS CeugHA TMPaMALLI MIOCKOCTBIO, NPOXOARILE Yepes TOuKY
H NapannensHo pe6ipam SA 1 BC.

€3 pewnre cucremy nepasercre:
1 1 2

x-3 x-2

C4 B tpeyronbuuke ABC yron B NPAMOW, TOMKE M flesuT Ha cropowe AC, mpuuem

AM:MC=+3 - 4. Benuuuia yrna ABM pasia 60 rpasiycos, BM=S.

3) HaliguTe BenuanHy yma BAC

6) HaiiguTe pacCTORHME MEAY USHTPaMU OKPYKHOCTEi, OMMCAHHBIX BOKPYT
TpeyronbHMKos BC 4 BAM.

© alexlarin.net 2013

1@ 4 B W

TpenupososHbE BapHaHT Ne 45

C5 Haiiaure ace auaueHn NapameTpa (1, PR KOTOPHIX ypagHeHHe
@' + 202 -1k VX =2 22423

UmeeT X0TA G 0AHO pelieHe

C6 Nlewa sapyman geysHauroe uncno (o1 10 go 99). FPUWa MbITAETCA €ro OTrajaTs,
HasbiEan ABYSHadHBIE UACN. ECA PALLIA IDABANGHO HASBIAET YACAO, WK HE OOHY WADDY
Ha3bIBaET NDAGANBHO, 3 B APYTO OWHBASTCA He Gonee YeM Ha eAuHALY, T0 /lewa oTBeyaeT
"Tenno’; & OCTanbHBIX CYuRAX Jlewa OTEUAET "XONOAHO". (HAMPAMED, ecTu 3aayMaHo
WMCN0 65, TO Ha3838 65, 64, 66, 55 WA 75, TPHILA YCABILIAT & OTEET "Tenno”, & OCTansHeiX
CAY4BAX yCABILIAT "XONOAHO".)

2) MoKkawuTe, 4TO HeT CMOCOG2, MPA KOTOPOM UL TBDAHTUPOBZHHO YIHAST YACTO,
UCTpaTHE 18 nonBITOK.

6) NpaAyMaiiTe CNOCOS, MpW KOTODOM FPULLA FaPAHTHPOBAHHO Y3HAET HACAO, ACTPATHB 24
nOnbiTHM (KaKoe B SMCTO HA 330yman Nlewa).

&) A3a 22 nonbiTku nonyuHTC?

Paspewiaetca CooBOAHOR KOMMPOSaHHE, PACTIPOCTDaHEHME W HCTIOTS30BaHME 5 OBPI30BATENEHEX HEKOMMEPHECKHX UEnEK
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B12
TEMNEPaTYPSI MPOUCKOAMT TEMIOROE PECLIMPEHHE PENCa, H €70 ANHA, BHPEKEHHR B
metpax, mewserca no sawowy () =I,(1+ar®), me a=12-10"(C)7" —

Npw temnepatype 0°C pensc umeer anmvy I, =15 m. Mpu sospactanmu

Ko3bduuMeHT Tennosoro pacwmpesws, t° — Temnepatypa (e rpagycax Lenscus). Mpw
KaKOM TEMNEPaTYpE PEbC YATHHATCA Ha 4,5 MM? OTSeT BbipasWTe 8 rpaaycax Lienbcus.

B13 110 aeym napannensheim enessoaopoxsim nyTAM ApYr HAECTPENY APYTY CleAYlOT
CHOPEIE # NACCEMADCKWT M0E3A3, CKOPOCTH KOTOPBIX PaBHS! COOTBETCTEEHHO 85 KM/ U 50
KM/u. [l7MHE NACCAKUPCHOTO 08318 PaBHa 600 METPam. HaAAUTE ATMHY COPOTO N0E3Aa,
€CT BpeMS, 3a KOTOPOR OH NPOLIRN MUMO NACCEKMPCKOTO MOS3AR, PABHO 36 CeKyHAaM.
Oreer paitre 8 meTpax.

B14 haitaure nanmenswee savesue dynun ¥ = x> —6x+13 .

© alexlarin.net 2013

TpenwpoBosHIE BapHaKT Ne 46

Yacte 2

"7 3anucu pewenuti u omeemos Ha 360aruA C1—C6 ucnob3yime GanK
‘omeemos Ne 2. 3anuuiume cHauana Homep ebinonHAeMo20 3a0aKus (C1, C2u
m.0.), a samem nonHoe 06ocHosaHHOE pewrenue u omaem.

C1 o) Pewnrre ypaswenne (4 — x7 )
6) HaiiguTe ace kophn a npomesyTke [~ 1 7]

C2 8 tpeyronsHoi NMpamuae SABC sce pe6pa pasHbi ApYr APYry. Ha pebpe SA s3sTa
TouKa M Takas, uTo SM=MA, k2 peGpe SB — Touka N Takas, uTo SN:SB = 1:3. Yepes Touxn M
W N NpoBeaeHa NMOCKOCTs, Napannenshan meawase AD OCHOB2HMR ABC. HaliTh oTHOWEHME
06benMa TPeYTONLHOR MMPaMUAN, OTCEKAEMON OT HCXOAHOH POBEARHHO NOCKOCTEIO, K
‘OGemy nupamasl SABC

€3 pewe cucreny nepasencrs:
2 1 3

x+1

x-1

x+2

fe+3+x
e
x+2

C4 npamas, napannensuan ocHosakuam BC u AD Tpaneuun ABCD, nepecexaet Goxosbie
CropoHni AB 1 CD & Touxax M  N. aroann AC u BD nepecexaioca s Toue O. Mpaman
MIN nepecexaer croporsi OA # OD TpeyronsHika AOD & Toukax K # L cooTaeTcTagHHo.

3) Rokaxarre, uTo MK = NL .

6) HalauTe MN, ecn useectHo, uTo BC = 3, AD = 8 u MK : KL = 1:3.

C5 HaifTv 8ce 3HaUEHUA NAPAMETPa @, NIPH KSKAOM U3 KOTOPBIX YPaBHEHHE
Ax+2a+1-a=0

VmesT epuHCTERHHOE pelleme

€6 PaccmaTpusaioTca TPOMKY LeAIX YCEN 3, b 1 C, A7 KOTOPbIX BBINONHEHO YCAOBHE:
a+b+c=0. /LA ka0l TaKoi TPoiiku BbiuMcheTcA wncno d = 3" + b + ¢,

) Mower 14 cayaumsca, wto d = 27

6) MoxeT n cayuiTecs, uTo d - npocToe uncno?

Paspewiaetca CooBOAHOR KOMMPOSaHHE, PACTIPOCTDaHEHME W HCTIOTS30BaHME 5 OBPI30BATENEHEX HEKOMMEPHECKHX UEnEK
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EpuHbili rocyaapcTeenmbili skaamen, 20132014 . Matematwa, 11 knace
B12 5 60xosoii crenke bicoKOT0 LMMHAPHIECKOTD Baka Y CaMOrO AHa 3aKPEMIEH KPaH.
Moc7e er0 OTHPLITA 5083 HaMHAST SHITEKaTS U3 GaKa, DK STOM BHICOTa CTONGa 804N &

ew, seipaennan & merpax, mewneren o saxory H (1) = H, — 2anh+§k’t’,

A2 t— Bpema B CexyWaax, NpoWeAuee C MOMeHTa OTDHTHA kpana, Hy =20 M —

1
HauanbHaA BbicoTa CTONGa BoAbl, k = 5o ~ THouenne nnoUiaAei nonepeuHbix ceueyii

KpaHa u 6aa, ag — yckopewue cBOBOAHOTO nagewws (cuutaiire g =10 m/c’). Yepes
CKOTBKO CEHYHA MOCNE OTKDBITWA KPaHa B B2KE OCTAHETCR YETBEPT NEPEOHANANSHOTD
o6uema soani?

B13 trops v Nawa kpacat sabop 3a 35 uacos. Mawa 1 BoNoAA KPaCAT 3ToT e 3a60p 33
40 uacos, 2 Bonoma u Mrops — 3a 56 UACOB. 33 CKOMKO HaC0B MAIBUMKH MOKPACAT 3360p,

paboran sTpoem?

B14 naiigyme nauGonswee swauenwe dymumn 12sinx—643x+37+6 Ha

:
0,—|.
o [02]

[ we ] |

Gonsie, uem y NePB0T0? OTEET BLIaSWTE B CAHTUMETPEX.

=

Paspewiaetca CooBOAHOR KOMMPOSaHHE, PACTIPOCTDaHEHME W HCTIOTS30BaHME 5 OBPI30BATENEHEX HEKOMMEPHECKHX UEnEK

TpenupososHulE BapHaKT Ne 47

Yacte 2

77 3anucu pewenuti u omeemos Ha 360aruA C1—C6 ucnob3yime GanK
‘omeemos Ne 2. 3anuuume ciauana Homep ebinonHAemo20 3a0aKus (C1, C2u
m.0.), a samem nonHoe 06ocHosaHHOE pewrenue u omaem.

C1 &) Pewnnre ypaarenne 2cos 2x = 1= (2cos2x + gy

) Horime sce Kopn wa pomenyTE [,g ﬂ
C2 B npasunbHbif TeTpasap ABCD Bnucan wap. M3 Touku D Ha rpaHb ABC TeTpasapa
onywexa sbicota DE. Touxa P ABNAETCA CepeAwHOi 0Tpesa DE. Yepes Touky P nposeaexa
R, corc gy x D Vi nees e, noropse pwanenar oGrpemeitio
Wapy ¥ NPOBEASHHOM NAOCKOCTH, B3ATA TOuKa O, ABNAIOWIAACA BAWNaHWeN K Touke A.
HaifTi paccToAume oT Touky O A0 rpasy ABD, ecnu oBbem wapa paset 1.

€3 pewire cucremy Hepasencrs:
-1+ x+2<3
2x+3
(v +3x)f2x+3)-16- 22 20
Y
C4  [lse OKPYKHOCTH KACaKOTCA APYT APYra BHEWHUM 06pazom 8 Touke A. MpAMas,
POXOAALLA Hepes TouKy A, NePECEKaET NepByIo OKPYXHOCTS 8 Touke B, a STOpYi0 — 8 Touke
C. KacaTenHan K nepBoli OKPYKHOCTH, NPOXOAALLAR Uepes Touky B, NepecekaeT STopyio
OHPYMHOCTS 8 TouKax D # E (D MEHAT MewAy B # E). M38ecTHo, 470 AB=S, AC=4. Touka O —
LieHTP OKpYHOCTW, Kacaloujefica OTPe3xa AD U MPOAOT@HwTA OTe3o8 ED 1 EA 33 Touk D
A coorsercrsento.
3) okawuTe, uTo AO=AC/2.
6) Haiiure Qs oTpeska CE.

C5 HaifT Bce UeNbie 3HAUEHNA NAPAMETPa @ , NPH KAXAOM U3 KOTOPBIX YPABHEHUE

x
5—4sin’ x—8cos’ = =2a wmeer pewenns.

€6 Nepenvionarorcn sce suipanerns anaa +1*2" .. £99 %4100 (npn scesosmoncibix
KOMGUHaLuMAX 3HaKOB).
3) MOXeT 7 pesynsTaT ABAATSCA LUeNbIM YMCOM?
S
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