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EAUHbIN rocypaapcTBeHHbl 3K3ameH no MATEMATUKE
TpeHUpPoBOUHbIii BapuaHT Ne 135

MpodunbHbIt ypoBeHb
MHCTPYKLMA NO BbINONAHEHUIO paboTbl

JK3aMeHauMoHHana paboTa COCTOMT M3 ABYX 4YacTel, BKAovawowmx B ceba 19
3apaHnin. Yactb 1 cogepKuT 8 3aaaHuii 6a30BOro YPOBHSA COKHOCTU C KPAaTKUM OTBETOM.
YacTb 2 coaepKuT 4 3a4aHMA NOBbLILEHHOMO YPOBHA C/IOMHOCTU C KPaTKMM OTBETOM U 7
33aHUSA NOBbILEHHOrO U BbICOKOTO YPOBHS C/IOXKHOCTU C Pa3BEPHYTbIM OTBETOM.

Ha BbINo/HEeHWe 3K3aMeHauMoHHOW paboTbl N0 MaTemaTMKe oTBOAMTCA 3 yaca 55
MUHYT (235 MUHYT).

OTBETHI K 3afaHuAm 1-12 3anucbiBalOTCA B BUAE LEAOrO YMCAA MW KOHEYHOM
AecATUYHOW Apobu. Yncna 3anuwmnTe B NOIA OTBETOB B TEKCTE PaboThbl, a 3aTem nepeHecuTe
B 6n1aHK oTBeToB No 1.

Mpu BbINONHEHUW 3a8aHMI 13—-19 TpebyeTcsa 3anuncaTb NOJIHOE PELUEHME U OTBET B
6naHKke oTBeTOB N2 2.

Bce 6naHKkM ElD 3anonHAOTCA APKMMU YEPHBIMKM YepHUnamu. Jlonyckaertcs
MCNO/Ib30BAHWNE reNIeBOM, KaNUANAPHON NN NEPLEBON PYyYEK.

Mpu BbINONHEHUM 3303aHUA  MOXKHO NONBL30BATbCA 4YEPHOBMKOM. 3anucu B
YepHOBMKE HEe YUUTLIBAIOTCA NPU OLEHMBAHUKN PAboTbI.

bannbl, nonyyeHHble Bamu 33  BbINOMHEHHblE  33JaHWA, CYMMWPYHOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6onble 3afaHWM M Habpatb Haubonbliee
KoanyecTBo 6annos.

Yenaem ycnexa!

© alexlarin.net 2016

TpeHnpoBoYHbIM BapmaHT Ne 135

Omeemom K 3a0aHuam 1-12 aenaemcs yesoe 4ucs0 uau KoOHevYHas decamuy4yHasa opobe.
3anuwume 4ucno 8 nose omeema 8 mekcme pabomel, 3amem nepeHecume e2o 8 b/IAHK
OTBETOB Nel cnpasa om Homepd coomeemcmeyouw,e2o 3a0dHus, Ha4uHasA ¢ nepeoii
Knemouku. Kaxcdyro yudgppy, 3HaK « MUHYC» U 3anamyio nuwiume 6 omoesbHoli Knemoyke
8 coomeemcmeuu ¢ npusedéHHbIMU 8 ba1aHKe 0bpa3yamu. EOuHUYbI U3MepeHUa nucams
He HYMX(HO.

Yactb 1

1. B wkone dpaHuy3cKkMit A3bIK n3ydatoT 391 yenosek, YTo coctasaset 17% yuawmxcs.
CKO/IbKO YeNOBEK B LLUKOE HE U3y4atoT GpaHLy3CKUIA A3bIK?

OTBerT:

2.Ha PUCYHKE XUPHbIMM TOYKAaMM NOKA3aHO CYTOYHOE KOJIMYECTBO OCaAKOB, BbiNaAaBLUNX
B Mockse ¢ 13 no 29 Hoa6paA 2015 roga (c okpyrneHnem 4o uenoro ymcna). Mo ropusoHTanm
YKa3bIBAlOTCA 4YMCNa MecAla, MO BEpPTUKA/NIM — KOJMYEeCTBO OCALKOB, BbIMABLUMX B
COOTBETCTBYIOLWNA AEHb, B MUAAUMETPaX. JNA HarnALHOCTU KUPHbIE TOYKM HA PUCYHKe
coeanHeHbl AnHKWen. Onpeaennte NO PUCYHKY, Kakoe Hambosibliee KONMYecTBO OCaAKOB
Bblinagano B nepunog ¢ 20 no 29 aHBapa BKAOYMTENbHO. OTBET AaliTe B MUAIMMETPAX.

12,0

INCT A
IAEEFA
#

0,0 .
13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

OTBerT:
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3. Haligute nnowaab ueTbipéxyronbHuka ABCD, ecam ToukM vmetoT cregyowme
KOOpAMHaTbI: A(46; 59), B(47; 62), C(54; 59), D(47; 66).

OTBerT:

4. Mpn apTunnepwuiickoli ctpenbbe aBTomaTMyYecKana cMCTeMa AenaeT BbICTPesa Mo Lenu.
Ecnn uenb He yHMYTOXEHa, TO CUCTEMA JAeflaeT NOBTOPHbIA BbICTpen. BbicTpensl
MOBTOPAIOTCA [0 TeX MOp, NOKA Lenb He ByAeT yHUUTOXKEeHa. BepoATHOCTb YHUUTOMKEHUSA
HEKOTOPOM Uenu npu nepsom BbicTpene pasHa 0,3, npu BTOpom BbicTpene — 0,4, a npu
Kakgom nocnegyowem — 0,6. CKONbKO BbICTpesioB noTpebyeTcA AnA TOro, 4TOObLI
BEPOATHOCTb YHUUTOXKEHUA Lenn 6biia He meHee 0,957

OTBerT:

5. Haiiaute KopeHb ypaBHeHus
23
x> —7x 5x—18
Ecnu ypaBHeHWe umeeT 60nee 04HOr0 KOPHSA, B OTBETE YKaXKMUTE BONbLUNIN U3 HUX.

OTBerT:

6. B tpeyronbHuke ABC yron C pasen 90°, AC =18, tga =0,5. HatiguTe BC .

OTBeT:
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7. Ha pucyHKe M306paxéH rpaduKk GyHKUMM Y = f(x), onpeaenéHHoW Ha MHTepBane

(—9; 12) . Haiigute cymmy Touek skctpemyma dyHkummn f(x).

Wy

¥ =Fflr)

OTserT:

8. nNpamoyronbHbiii napannenenunes onucaH OKONO LMAWHAPAE, PaAMYyC OCHOBaHWA
KOTOpOro paBeH 7, a BbicoTa — 9. Haligute o6bem napannenenunesa.

OTserT:

Yactb 2
9. Haitaute 3HaueHMe BbIpaKeHMUA 3(p(2x)—4p(x+3)) ,ecm p(x)=x>—12x-3.

OTserT:

10. A cmaTbiBaHMA Kabens Ha 3aBoAe MCMONBL3YIOT NEBEAKY, KOTOPasA PaBHOYCKOPEHHO
HamaTblBaeT Kabenb Ha KaTywkKy. Yro/, Ha KOTOpbIii MOBOPAYMBAETCA KaTyLlKa, U3MeHAeTCs

st

CO BpemeHeM Mo 3aKOHY go:a)t+7, rae t — spemsa B MuHyTax, @=15 °/MuH —

o 2
Haya/ibHan yr10Bas CKOPOCTb BPAWEHMA KaTywKkn, a f =3 °/MUH" — yrioBoe yCKOpPeHwe, C
KOTOPbIM HamaTblBaeTcs Kabenb. Pabounii foKeH NPoBEPUTb X0, €r0 HAMOTKWU He Mo3xe
TOro MOMEHTa, Koraa yron Hamotku @ gocturHet 3000°. Onpeaenute Bpema nocae Havana

paboTbl nebEaKK, He MNo3Ke KOToporo pabouunii gonxeH nposepuTb eé paboty. OTser
BbIPa3uTe B MUHYTaXx.

OTserT:
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11. nepsbiit BenocHneancT Bblexan U3 NOCesKa MO LWIOCCE CO CKOPOCTbIO 17 KM/u. Yepes
Yac nocsae Hero co CKOPOCTbIO 13 KM/4 13 TOro »Ke NoCcesiKa B TOM e HanpaBAeHMU Bblexan
BTOPOW BE/IOCUMNEANCT, a elle Yepes Yyac nocsie 3Toro — TpeTuit. Hailamre cKopocTb TpeTbero
BENOCMNEANCTa, eC/IM CHaYyana OH AOrHan BTOporo, a Yyepes 3 yaca 10 MUHYT nocne 3Toro
AorHan nepsoro. OTBeT AanTe B KM/u.

OTBerT:

12. HaramTe TouKy Makcumyma GyHKUMKN Y = (4X— 7)cos X—4sin X+ 5, npMHaanexawyto

NPOMEXYTKY (O; 72') .

OTBerT:

He 3a6ydbme nepeHecmu ece omeemol 8 6naHk omeemos Ne 1

Ansa 3anucu peweHuii u omeemos Ha 3a0aHus 13-19 ucnonws3yiime b/IAHK OTBETOB Ne2.
3anuwume cHa4ana Homep 8biNosaHAemoz20 3adaHua (13, 14 u m.0.), a 3amem nonHoe
obocHosaHHoe peweHue u omeem. Omeemesl 3anucvieailime 4émko u pa3bopyueo.

_sin(2) g
sin(x—?j

6) YKaxKnTe KOpHU ypaBHEHUA, NPUHAANEKALLME NPOMENKYTRY (—2; 12) ’

13. [aHo ypaBHeHune

a) PewwuTe ypaBHeHue

14. Bce pébpa npasuabHOIt TPEYronbHOM NpU3MbI ABCA B,C, pasHbl 4.
a) MNocTpoliTe ceyeHne Npusmbl, Npoxodsallee Yepes cepeamntbl pébep BC, CC,, AC,.
6) HaltauTe nnowanb 3TOro ceyeHus.
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|log§ x—2log, X—6|—|log§ x—6| S

{6-1log, x—log: X

15. PewwnTe HepaBeHCTBO

16. Touka D nexwur Ha cropore BC TpeyronbHuka ABC .
a) fokaxuTe, uto AD? = AB? ~C—D+ AC? -E—CD -BD.
BC BC

6) Haitgute nnowaap TpeyronbHMka ABC, ecan wussectHo, uto AB =14, AC =11,
BD=3, AD=+/145.

17. Nepsasn 1 BTopas Gpuraapl, pabotas BMeCTe, MOTyT BbINONHWUTD 3aaHue He Gonee Yem
3a 42 aHA. BTopas v TpeTbs bpuraabl, paboTtas BMecTe, MOTyT BbIMOJIHUTb TO e 3ajaHue 3a
85 aHeit. Mepsan 1 TpeTba bpuraabl, paboTas BMeCTe, MOryT BbINONHUTL TO ¥Ke 3agaHue 3a
55 gHei. 3a Kakoe MWHMMA/IbHOE LeNoe KO/MYECTBO AHEW MOMKET BbINONHUTL 3adaHue
ogHa TpeTbs 6puraga’?

18. Haiigute Bce 3HaueHWs @, NPU KaXKAOM M3 KOTOPbIX YpaBHEHME
(4x+2a-3)(x—2a+3)log, x=0

MMEeET POBHO ABa Pa3/IMYHbIX KOPHA.

19. a) Haiigute BCe 3HaueHWs @, NpU KaKOOM M3 KOTOPbLIX KOPHM YypaBHEHUs
X* +9x> +23x+a =0 o6pasyloT apMdMETUYECKYIO MPOrpeccuto.

6) HailiguTe BCce 3HAuYeHMA A, NPU  KaKAOM M3 KOTOPbIX  ypaBHeHWe
8x*—(a+37)x* +2a’ =0 MmeeT POBHO YeTbipe AENCTBUTE/bHBIX KOPHA, 0BpasyloLimx
apUPMeTUYeCKyIo MPorpeccuio.

B) HaliauTe BCce 3HayeHMAa &, NpPU  KaKAOM W3 KOTOPbIX  ypaBHeHMWe
X' —(109a+4)x" +a' =0 wumeeT poBHO ueTbipe AeNCTBUTE/bHBIX KOPHA, 06pasyloLimx

apuPMeTUYECKYIo NPOrpeccuio.

3cosxcetg(2x)
r) Yucna cosx, ~T——— ", SilX ABASIOTCA MOC/IEAOBATENBHBIMM  U/IeHaMM

apuomeTnyeckon nporpeccun. Hangmte X, ecnm M3BECTHO, YTO OAMH M3 Y/IEHOB 3TOM
nporpeccumn paseH —0,8.
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