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EpuHbINM rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHnpoBouUHbIN BapuaHT Ne 429

NpodunbHbIN ypoBEHDb
MHCTPYKLMA NO BbINONAHEHUIO PaboTbl

JK3aMeHauMoHHaa paboTa COCTOMT M3 ABYX 4YacTel, BKAtoyawowmx B ceba 18
3agaHuin. Yactb 1 copeput 11 3a4aHM ¢ KpaTKMM oTBETOM 6a30BOro W MOBbLILEHHOMO
YPOBHEN CNOKHOCTU. YacTb 2 coaepKUT 7 3a4aHUI € pa3BEPHYTbIM OTBETOM MOBbLILIEHHOTO
W BbICOKOTO YPOBHEW CNOXHOCTHU.

Ha BbINO/IHEHME 3K3aMeHAUMOHHOM paboTbl N0 MaTeMaTuKe oTBoAMTCA 3 Yaca 55
MWHYT (235 MUHYT).

OTBeTbl K 3agaHmaAmM 1-11 3anucbiBatoTCA NO NPUBEAEHHOMY HUKe 06pa3uy B BUAeE
L,eIoro YNCNa UM KOHEYHOM fecATUYHOMN Apobu. YMcna 3anmwmTe B NONA OTBETOB B TEKCTE
paboTbl, a 3aTem nepeHecuTe B 61aHK oTBeToB No 1.

Opper: -Ggﬁ 0 _O ] 8

Mpw BbINONHEHUW 3a4aHMI 12—18 TpebyeTcsa 3anuncaTb NOJHOE PELUEHME U OTBET B
6naHKke oTBeTOB N2 2.

Bce 6naHKM ElD 3anonHAOTCA APKMUMU YEPHBIMKU YepHUnamu. Jlonyckaercs
MCNO/Ib30BAHUE reNIEBOM UM KAaNUANAPHOMN PYYKU.

Mpn BbINONHEHUM 3303aHUA  MOXKHO NONL30BATbCA 4YEPHOBMKOM. 3anucu B
YEepHOBWKE, A TaKXKe B TEKCTE KOHTPO/IbHbIX U3MEPUTE/IbHBIX MAaTEPUAIOB HE YYUTbIBAIOTCA
npw oueHMBaHUM pPaboTbl.

bannbl, nonyyeHHble Bamu 33  BbINOJHEHHble 33faHWA, CYMMMPYLOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6onblwe 3agaHuit M Habpatb Haubonbliee
KoanyecTBo 6annos.

Mocne 3aBeplleHMAa paboTbl NpoBepbTe, YTOObI OTBET HA Kaxpoe 3ajaHuve B
6naHkax oteeToB Nol 1 No2 6bin 3anmncaH noa npasuibHbIM HOMEPOM.

Menaem ycnexa!

CnpasoyHblie mamepuasel

sin @ +cos” a =1
sin2a =2sina - cos o
cos2a =cos’ a —sin’ &
sin(a+ ) =sina -cos f+cosa -sin S

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

Omeemom K 3adaHuam 1-11 aenaemcsa yesnoe 4ucao unu KoHeyHas AecsimuyHas Apobo.
Bo ecex 3adaHusx 4ucna npednosaazaromca OelicmeumesnbHbie, ecau omoesnbHO He
yKa3aHO UHOe. 3anuwiume 4uca0 8 Mose omeema 8 mekcme pabomel, 3amem
nepeHecume e2o 8 B/IAHK OTBETOB Nel cnpasa om Homepa coomeemcmeyouje2o
3a0aHus, Ha4uHasa c nepeoli KnemoyKu. Kaxoyo yugppy, 3HAGK «MUHYC» U 3anamyio
nuwume 8 omdenbHOl Kaemoyke 8 coomeemcmeuu ¢ npueedéHHbIMU 8 b6aaHKe
obpazyamu. EOuHUYbI usmepeHuli NUCAMb He HYXCHO.

B C

1. Mnowaab napannenorpamma ABCD pasHa 96. Touka E —

cepeanHa ctopoHbl AD. HailguTte nnowagb TpeyronbHWKa
ABE .

OrseT: . A k

2. Bo CKONbKO pa3 yBEANUMTCA MOLAAb NOBEPXHOCTU OKTasgpa, ecau
BCe ero pébpa yBenmuntb B 3 pasa?

OTserT:

3. MrpanbHbiii KyBUK 6pocatoT gBarkabl. M3BECTHO, UTO B cymme Bbinano 8 oukos. HailguTe
BEPOATHOCTb TOFO, YTO BO BTOPOM pa3 BbiNaso 3 ouKa.

OTBerT:

4. VirpanbHyto KocTb BpociaM ABa pasa. M3BECTHO, YTO YeTbipe O4YKa He BbIManu HU pasy.
HaligmMTe npu 3TOM YyCI0BUM BEPOATHOCTb COBBLITUA «CyMMa BbIMaBLUMX OYKOB OKaXKeTCs
paBHa 11».

OTserT:

Paspelsaerca CBO6OAHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ'IbeIX HeKoOMMepYeCKUX Lenax
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5. Pewwrte ypasHeHue logz(x2 - 3)— log,(6Xx—10)+1=0. Ecnn ypasHeHune umeet
HECKONbKO KOPHEM, B OTBETE YKaKUTe UX Mpon3BeeHme.

OTBerT:

cos(— 7 — B)—3sin —32ﬂ+ﬂ

cos(f —27)

6. HaitguTe 3HaueHMe BbIpaKeHNA:

OTBerT:

7. Ha pucyHke u306paxeHbl  rpaduk
dyHkumm Y = T (X) u gesath Touek Ha ocu
abcumcc: Xi5 Xy 5eees Xg . YKaxute

KOJIMYECTBO TOYEK, B KOTOPbIX NPOU3BOAHAA
dyHkumn T (X) otpuuarensHa?

OTBerT: . !

T ™

Y

X Xz X3 Xy Xy XpXr Xy

8. Ecm [OCTaTOYHO B6bICTPO BpaWaTh BeAEPKO C BOAOW Ha BepEéBKe B BepPTUMKaNbHOM
NJ0CKOCTU, TO BOAa He byaeT BbinMBaTbCA. Mpu BpalleHUn BeaEpKa cuia gaBaeHns BoAbl
Ha AHO He OCTAETcA MOCTOSHHOM: OHAa MAKCMMasibHA B HUMKHEW TOYKE U MUHWMAa/IbHA B
BepxHel. Boga He OyaeT BbIAMBATLCA, €CAM CuMa e€ pfAaBieHuMA Ha p[Ho byaet
NOJIOXKUTENIbHOM BO BCEX TOYKAX TPAEKTOPUMU, KPOME BEPXHEN, r4e OHA MOXKET BbITb paBHOM
Hynto. B BepxHeM TOYKe CuNa [AaB/leHWA, BblipaXeHHass B  HbIOTOHax, paBHa
V2
P=m ——(0 |, rae M — macca BoAbl B Kunorpammax, V — CKOPOCTb ABUMKEHUA

L

seaépka B m/c, L — pnuHa sepéskn B metpax, J — yckopeHue cBo60aHOro nageHws

v 2 v o "
(cumraiite, uto § =10 m/c”). C KaKol HaMMeHbLel CKOPOCTbIO HAZO BPALLATh BEAEPKO,
yTO6bI BOAA HE BbIIMBANACh, €CAW AJ/IMHa BepéBKkM pasHa 90 cm? OTeeT gaiite B m/c.

OTBerT:
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9. Paccroshve mexagy npuctaHamm A u B paBHo 168 km. M3 A B B no TeueHUto pekun
OTMpaBMACA NJOT, a Yepe3 3 yaca BCAes 33 HUM OTMPABMAACb AXTA, KOTopas, nNpubbis B
NYHKT B, TOT4ac noBepHyaa o0b6paTHO M Bo3BpaTUAach B A. K 3ToMy BpemMeHU NaoT Npon/ibia
32 kM. Hariaute cKOpOCTb AXTbl B HEMOABUXKHOW BOAE, €CIN CKOPOCTb TEYEHUA PEKM paBHa
2 Km/u. OTBeET AanTe B KM/u.

OTserT:

10. Ha pucyHKe M306pakeHbl rPaduKM ABYX NMHENHDBIX \\ ff
JYHKUMIA.  Hallaute opaMHaTy TOYKM  MepeceyeHus
rpadukos. !

\ of ‘{
OTseT: . \. ;I’

11. Haitgute Hambonbuwee 3sHauerne dyHkumm Y =13X—13tgx —18 Ha otpeske

O;E
4

OTserT:

He 3a6ydbme nepeHecmu ece omeemoi 8 6aaHK omeemoe N2 1 e coomeemcmeuu ¢
uHcmpyKyueli no evinoaHeHuro pabomel.

Mpoeepbme, 4mobbl Kaxlbili omeem 6bia 3anNnucaH 8 CMPOKe C HOMEPOM
coomeemcmeyiowe2o 3a0aHus

Paspelsaerca CBO60AHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ1beIX HeKoOMMepYeCKUX Lenax
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Yactb 2

Ana 3anucu peweHuii u omeemos Ha 3adaHusa 12—18 ucnonw3ylime b/IAHK OTBETOB Ne2.
3anuwume cHa4yana Homep 8biNoaAHAEemMo20 3adaHua (12, 13 u m.0.), a 3amem nonHoe
obocHoeaHHOe peweHue u omeem. Omeemol 3anucbigaiime YémKo u pazbopyuso.

. T T
12. A) Pewwure ypasHeHune sin X+Z cos 4X_Z = C0S XC0S 2X

T
B) HaliamTe Bce KOPHM YpaBHEHUA, NPUHAANEKALLME OTPE3KY —5;0

13. Yepes cepeauty 60KkoBoro pebpa npasuiIbHOM TPEYrONbHOI NUPaMMAbl MPOBEAEHa
NJIOCKOCTb & , NepneHanKynapHasa aTomy pebpy. M3BecTHO, YTO OHA NepeceKkaeT OCTasibHble
60KoBble pébpa W pasbuBaeT nNUpamuay Ha fABa MHOrOrpaHHWKA, O6bEMBI KOTOPbIX
OTHOCATCA KaK 1:3.

A) JoKaxkuTe, 4To NJIOCKMIA Yyron Npu BepLIMHE NMpamMmuabl paBeH 45°,

Bb) Hailgute nsiowanb ceyeHWa nupamuabl MNAOCKOCTbIO &, ecin 6oKoBoe pebpo
nMpamunapl pasHo 4.

14. pewwure HepaseHcTBO: logz(\/ X* —4X + 3)> log, 2 +1
X —4x +4x+1+1

15. v sragensua dbabpuku ectb gga cTaHka. O6a cTaHKa UCMONBL3YIOTCA ANA U3TOTOBAEHNA
OZIMHaKOBbIX AeTasieil, HO BTOPOM CTaHOK 6osiee coBpeMeHHbIN. B pe3ynbTaTte, ecniv nepsblit

2 o o
CTaHOK pa60TaeT M~ yacos, TO 32 3TO BpemA OH U3roTaBAMBaeT 6m AeTtanen,; eCiv BTOpou

CTaHOK paboTaet m? 4acoB, TO 33 3TO BpeMsA OH M3rotasameaeT SM aeTaneit. 3a Kaablii
yac paboTbl (Ha KaxK40oM M3 cTaHKoB) pabounm nnataT 250 pybneit B yac.

Ha onnaty Tpyga paboumx sblgeneHo 25000 pybneit. Kakoe Hambonbliee KOAMYECTBO
AeTaneit MOXHO U3rOTOBUTb Ha 3TU AEHbIM C MOMOLLbIO ABYX CTAHKOB?
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16. [18e oKpyKHOCTM KacaloTCA BHYTPEHHWM 06pPasoM B TouKe A, MPUYEM MeHbLuas
npoxoaunT Yyepes ueHTp bonbwei. Xopga BC 6onblueit OKPYKHOCTU KacaeTca MeHbLUen B
Touke P. Xopabl AB n AC nepeceKkaldT MEHbLWYK OKPYXHOCTb B To4kax K n M
COOTBETCTBEHHO.

A) [okaxute, yto npambie KM u BC napannenbHbi.

B) MycTb L — TouKa nepeceyeHma otpeskos KM u AP. Haligute AL, ecnm paanyc bonbliei
OKpy»XHoCTW paseH 10, a BC=16.

17. Haiigute Bce aeiicTBUTENbHBIE 3HAYEHMA NapameTpa & , NPK KOTOPbIX YpaBHEHMe
12 6 4
x(x —ax’ +a )z 0
MMeeT POBHO MATb PA3/IMYHbIX AENCTBUTENbHBIX KOPHEN, 06pasyowmx apudmeTmyecKyto
nporpeccuio.

18. Ha nuctouke HanucaHo 6Gonee 100, HO MmeHbwe 115 uenvix uucen. CpegHee
apudmeTnyeckoe ymcen, meHblumx 13, pasHo -20, a cpepgHee apudmeTUyecKoe uyucen,
6onbwmnx 13, pasHo 35. CpegHee apudPpmMeTUYECKOe BCEX YMCESl, 3anUnUCaHHbIX Ha INCTOUYKeE,
paBHo 7.

A) CKONbKO Yncen 3anncaHo Ha INCToYKe?

B) MoskeT aun umncen, 6onblumx 13, 6bITb HoNbLLE, YEM YMCEN, MEHbLINX 137

B) Kakoe Haubonbluee KOAMYECTBO uYmces, KoTopble 6osbwe 13, MoXKeT ObITb cpegu 3TUX
4yuncen, ecIM U3BECTHO, YTO eCTb XOTA Bbl 04HO YMCNO, paBHoe 137

Mposepome, umobbl Kaxdvili omeem 6bin 3anNUcAH pPAOOM C HOMepoM
coomeemcmeyrouje20 3a0aHus.

Paspelsaerca CBO6OAHOG KonnpoBaHue, pacnpocTtpaHeHne n UCnosb3oBaHUeE B O6pa3OBaTeJ'IbeIX HeKoOMMepYeCKUX Lenax




