EOovHbIN rocygapcTBeHHbI 3k3ameH, 2016 . MaTtemaTuKa, 11 Knacc

EAUHbIN rocyaapcTBeHHbI aK3ameH no MATEMATUKE
TpeHnpoBouHbI BapuaHT Ne 148

NpodunbHbIN ypoBEHDb
MHCTPYKLUMA NO BbINONHEHUIO paboTbi

JK3ameHauMoHHasa paboTa coCTOMT M3 ABYX 4YacTei, BKAOYaowWwMx B ceba 19
3agaHuit. Yactb 1 coaepKuT 8 3aaaHnii 6a3s0BOro YpoBHA C/OMKHOCTU C KPaTKMM OTBETOM.
YacTb 2 coaepKMT 4 3a4aHMA NOBbLILWEHHOTO YPOBHA CAOXHOCTU C KPaTKMM OTBETOM U 7
3a4aHMA NOBbILWEHHOrO M BbICOKOTO YPOBHSA C0XKHOCTM C Pa3BEPHYTbIM OTBETOM.

Ha BbINONHEHWe 3K3aMeHaUMOHHOW paboTbl N0 MaTemaTMKe oTBOAMTCA 3 Yaca 55
MUHYT (235 MUHYT).

OTBeTbl K 3agaHuam 1-12 3anucbiBaloTcAd B BMAE LLEIOr0 YMCaAa MAN KOHEYHOM
OecATMYHOM Apobu. Yncna 3anuwmnTe B NOAA OTBETOB B TEKCTe PaboThbl, a 3aTem nepeHecuTe
B 6n1aHK oTBeToB No 1.

Omger:_-0.8

Mpw BbINONHEHUW 3a8aHMI 13—19 TpebyeTcsa 3anuncaTb NOJHOE PELUEHME U OTBET B
6naHke oTBeToB Ne 2.

Bce 6naHKM ElD 3anonHAOTCA APKUMM YEPHBIMM YepHUnamu. [lonyckaeTtcs
MCNo/Ib30BaHMeE reneBoi, KanUANAPHOM UM NepbeBO pyyek.

Mpy BbLINOAHEHMM 334aHUM MOMKHO MO/Ib30BATbCA YEPHOBMKOM. 3anucu B
YepHOBMKE He YUUTLIBAIOTCA NPU OLEHMBAHUKN PaboTbI.

bannbl, nonyyeHHble Bamu 33  BbINO/MHEHHblE 33JaHWA, CYMMMPYHOTCA.
MocTapaliTecb BbINONHUTD KaK MOXHO 6onblwe 3afaHuit M Habpatb Haubonbliee
KonnyecTBo 6annos.

in~-0,8

Yenaem ycnexa!

© alexlarin.net 2016

TpeHnpoBoYHbIM BapmaHT Ne 148

Omeemom K 3adaHuam 1-12 sensemcs yesoe 4Yucao unu KOHeYHdsa decamuyHds 0pobe.
3anuwume 4ucsno e nose omeema 8 mekcme pabomel, 3amem nepeHecume ezo 8 b/IAHK
OTBETOB Ne1 cnpasa om Homepa coomeemcmeyouje20 3a0aHuUs, HAYUHas ¢ nepeoli
Knemouyku. Kaxcdyro yughpy, 3HaK « MUHYC» U 3anamyio nuwiume 8 omoesbHoli KnemoyKe
8 coomeemcmeuu ¢ npueedéHHbIMU 8 b6aaHKe o0bpa3syamu. EQUHUYbI u3mepeHUsa nucams
He HYM(HO.

Yactb 1

1. Ha aBTO3anpaBKe KAWEHT oTAdan Kaccupy 1000 pybneit u nonpocun 3anutb B6EH3UH 40
nonHoro 6aka. LleHa 6eH3nHa 31 py6. 20 Kon. 3a AuTp. KnmeHt noayuun 1 py6. 60 Kon.
caauun. CKoNbKo MNTPOB 6eH3nHa 6b1/10 3aAUTo B 6ak?

OTserT:

2. Ha AMarpaMme MOKa3aHO KO/MYecTBO 3anpocoB co cnoBom CHER, cpoenaHHbIX Ha
nouckosom cante Yandex.ru Bo Bce mecAubl ¢ mapta 2008 no oktabpb 2009 roga. Mo
FOPU30HTA/IM YKa3bIBAlOTCA MeCALbl, NO BEPTUKAIM — KOAMYECTBO 3aMpOoCOB 33 AaHHbIN
mecAy. Onpeaennte no Avarpamme HauMMeHbllee MeCAYHOe KOJIMYecTBO 3amnpocoB CO
cnosom CHET ¢ sHBapsa no oktaA6pb 2009 roaa.
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OTserT:
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3. Haiigute naowaab S Kpyra, cuMTas  CTOPOHbI

S

KBaZpaTHbIX KNeTOK paBHbiMK 1. B oTBeTe yKaxute —.
T

OTBerT:

4. Nge babpuKM BbINYCKAIOT OAMHAKOBblE CTEKNA A1A aBTOMOBWAbHLIX dap. Mepsas

¢dabpuka Bbinyckaet 70% 3Tmx cTekosn, BTopas — 30%. Mepsas ¢abpuka BbinyckaeT 5%
6paKoBaHHbIX CTekon, a BTopaa — 4%. Hakaute BePOATHOCTb TOro, YTO CAyYalHO
KyNnJjieHHOe B MarasuHe CTeK/10 OKaXKeTcA BpakoBaHHbIM.

OTBerT:

1 1

= ——. Ecnmn KopHei HeckosibKo, TO B OTBeTe

5. Haitgute KopeHb ypaBHeHus
3-x  x-1

YKaXKUTE UX CymMmy.

OTBerT:

6. CropoHbl yeTbipexyronbHuka ABCD AB, BC, CD u AD ctarusatot

OYTW OMUCAHHOMN OKPYMKHOCTU, FPadyCHble BeIMYMHBI KOTOPbIX c
paBHbl cooTBeTCTBEHHO 95, 49, 71, 145 rpaaycos. Hangute yron B

3TOro YeTblpexyrosbHuKa. OTBET AawiTe B rpagycax.

OTBerT:
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7. Npamaa Y =4X—2 asnaetca KacaTenbHol K rpaduky GyHKLMM ax’ +28x+14.
Hangute a.

OTserT:

8.  Hailaute obbem MHOrorpaHHWKa, BepWMHaMM KOTOPOTO ABAAIOTCA  TOUKM
A,B,C, A,,C, npasunbHoii tpeyronshoii npusmei ABCA B,C,, nnowaapb ocHosakus
KoTopoii paBHa 3, a 60KOBOe Pebpo PaBHO 2.

OTserT:

YacTtb 2

9X+ll . 23X+8

9. Haitaute 3HaueHwe BbIpaxeHA npu X =2

32x+21 X 4x+4

OTserT:

v - 2
10. nNnockuit 3amKHYTBIN KOHTYP MaowWaablo S = 0,5 M> HAaXOAUTCA B MarHUTHOM MoAe,
MHOYKUMA  KOTOpPOro  paBHOMEPHO Bo3pactaeT. [lpM  3TOM  COMMAacHO  3aKOHY
3N1eKTPOMArHUTHOM MHAYKUuMK dapagen B KOHType noasnasetca DAC MHAYKLMKM, 3HAYEHMe

KOTOPOiA, BblpaKeHHOe B BONbTax, onpeaenserca gopmynoin & = aScosa, rpe o —
OCTPbIA YroN Mexay HanpasAeHWMEM MArHUTHOrO NoaA W NepneHAMKYNAPOM K KOHTYpY,

—4

a=4-10" Tn/c — noctoaHHas, S — NaOWaAbL 3aMKHYTOTO KOHTYpa, HaxoAALLeroca B
2

MarHUTHOM nose (B M“). Mpu Kakom MUHUMaNbHOM yrie & (B rpagycax) 34C MHAYKLUK He

6yaeT npesbiwats 10~ B?

OTBerT:

11. yYacei co CTpesiIkaMKn NOKasbiBatoT 6 YacoB 35 MUHYT. Yepe3 CKONbKO MUHYT MUHYTHaA
CTPesNKa B NATbIN pa3 NOPaBHAETCA C YaCOBOM?

OTserT:
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12. Haiigute Touky MuHnmyma dyHkummn Y = 4X —41In(X+7) + 6

OTBeT:

He 3a6ydbme nepeHecmu ece omeemol 8 6aaHk omeemoe Ne 1

Ana 3anucu peweHuli u omeemoe Ha 3adaHusa 13-19 ucnone3yiime b/IAHK OTBETOB Ne2.
3anuwume cHa4yana Homep 8biNoaHAeMo20 3a0aHua (13, 14 u m.d.), a 3amem nosaHoe
obocHosaHHOe peweHue u omeem. Omeemol 3anucbigaiime Yémko u pazbopyuso.

13. faHo ypasHenve 4/1 —cos2X =sin2X.

A) PewuTe ypasHeHue.

3z
B) YKa)kunTe KOpHM 3TOro ypaBHeHUs, NpuHagfexalume otpesky | ——:0 |.
2

14. Bce pe6pa npasunbHOI YeTbipexyronbHOM nupamuasl FABCD ¢ ocHoaHuem ABCD
paBHbl 7. Touku P,Q,R nexxaT Ha pebpax FA, AB u BC cooTBeTcTBEHHO, npuyem FP=BR=4,
AQ=3.

A) JokaxkuTe, yto nnockocTb PQR nepneHankynapHa pebpy FD

B) Hanpgute pacctoaHue oT BeplwmnHbl D Ao nanockoctn PQR

15. pewure nepasencrso log, (2 + X)(X —5) > log,, (X —5)°

16. 8 OKpPYXHOCTb paaunyca R BnmcaH yeTbipexyroabHUK ABCD, P — Touka nepeceveHunn ero
auaroHanei, AB=CD=5, AD>BC. BbicoTa , onyLieHHaa U3 To4KN B Ha cTopoHy AD, paBHa 3, a

naowaap TpeyroabHuUKka ADP paBHa ? .

A) flokaxuTe, uto ABCD — paBHob6eapeHHasn Tpaneumsa
B) HanguTe ctopoHbl AD, BC v paguyc okpyX*HocTu R.
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17 CTpOMTEHbHOVI OopraHunsaunm HeO6XO,EI,VIMO NOCTPOUTb HEKOTOpPOe KOJIN4ecCTBO

o 2 2
OZIMHAKOBbIX A0MOB 06Lel naowaabo 2500 m°. CToMMOCTb 04HOTO AOMa M/IOWAAbio d M
3

CKNnagbiBaeTca U3 CTOMMOCTU maTepnanos p1a2 TbIC.py6, CTOMMOCTU CTPOUTENIbHbIX pa60T
1

p,a Tbic.py6 u croumoctn otaenouHbix pabort p3a2 Thic.py6. Yucna P, P,, P,

ABNAOTCA NOCNEAOBATENbHBIMU YIEHAMM TeOMETPUYECKOW MPOrpeccun, ux cymma pasHa 21,
a X npouseeaeHne paBHO 64. Ecan noctpouTb 63 AoMa, TO 3aTpaTtbl HA maTepuanbl 6yayT
MeHbLLUEe, YeM 3aTPaTbl Ha CTPOUTE/IbHbIE U OTAEN0YHbIE PaboTbl. CKOMIbKO cneayeT NoCTPOUTb
[0MOB, YTOObI 06LLMe 3aTPaTbl HbIIN MUHUMANbHBIMU?

18. Haiigute Bce 3HaueHMA A, NPY KaXKAOM M3 KOTOPbIX CUCTEMA ypaBHEHMI

2cosx+asiny =1
log, sin y = (log, a)-log, (2 —3cos )

1
log, z+log,| ——-1|=0
a a 2a
MMeeT XoTA bbl O HO pelwleHune.

19. a) Ha gocke 3anucaHbl uncna: 4, 14, 24, ..., 94, 104. MoXHO nun cTepeTb CHaYana ogHo
YMC/IO M3 3aNUCaAHHbBIX, MOTOM CTepeTb eLle ABa, MOTOM — elle TPU, U, HAaKOoHeL, CTepeTb elle
yeTblpe YMcia TaK, YTobbl Mocie KaxKAOoro CTUPAHUSA CYMMA OCTaBLUMXCA HA AOCKe yucen
aenunacb Ha 11?

6) B cTpOKy BbinMcaHo 23 HaTypa/bHbIX Yncaa (He 06A3aTeNbHO pa3nnYHbIX). [JoKaxKunte, 4yto
MeXAY HUMMU MOXKHO TaK PacCTaBUTb CKOBKK, 3HAKM CNOXKEHMSA U YMHOMKEHUSA, YTO 3HAYEHME
No/ly4eHHOro BbipaxkeHuna byaeT aenntbesa Ha 2000 Haueno.
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