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EpuHbINM rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHnpoBouHbI BapuaHT Ne 149

NpodunbHbIN ypoBEHDb
MHCTPYKLMA NO BbINONAHEHUIO PaboTbl

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 334aHUN MOXKHO MO/Ib30BATLCA 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!
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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

1.8 ceHTAbpe 1 Kr BMHOrpaga ctomn 60 pybnel, B OKTAbpe BUHOrpaL NoAopoXKan Ha 25%,

a B Hosbpe ewle Ha 20%. CKonbKo pybneit ctomn 1 Kr BUHOrpaZa nocine noAopoXKaHus B
Hosbpe?

OTserT:

2. Ha PUCYHKE XUPHbIMM TOYKAaMM NOKA3aHO CYyTOYHOE KOJIMYeCTBO OCaAKOB, BbiNaAaBLUNX
B TomcKe ¢ 8 no 24 aHeapA 2005 roga. Mo ropM3oHTaNM YKa3bIBAlOTCA YMCia MecAua, no
BEPTUKANN — KOJIMYECTBO OCAAKOB, BbIMNABLUMX B COOTBETCTBYIOWMI AE€Hb, B MUAMMETPAX.
[NnA HarnagHoOCTU KMPHblE TOYKM HA PUCYHKE CcoeauHeHbl nuHuein. Onpepenvte no
PUCYHKY, CKOJIbKO AHEW M3 AaHHOF0O Nepnoaa BbiNagano MeHbLe 2 MUAIMMETPOB OCaZKOB.
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OTserT:
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3. Hanaute

naowanb YeTblpexyrofbHUKa, | |
nsobpaxkeHHOro Ha Knetyaton Oymare c pasmepom [ ] LT ]
Knetkn 1 cm x 1 cm (cm. puc.). OTBeT faiTe B KBagpaTHbIX R -
CaHTUMETpPAX. S ool N i/
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OtserT:

4., [Boe uUrpatoT B KOCTK - OHM MO pasy bpocatoT UrpanbHblii KyBUK. BbIMrpblBaeT TOT, Y KOFO
60nble 04KoB. ECM BbiNagaeT NOpoBHY, TO HACTYMAeT HUYbA. MepBblit 6pocun Ky6uK, 1y
Hero BbINano 4 oyka. HaiguTe BEPOATHOCTb TOrO, YTO OH BbIMIPaeT.

OTBeT:

5. Hailgute KopeHb ypasHeHus v 6 —4X — X = X+4. Ecnu KopHell HECKONbKO, TO B

OTBETE YKaXUTe NX CYMMY.

OTBerT:

6. Mpaman, nposeaeHHas napannenbHO GOKOBOM CTOPOHE TPameLun 4epes KoHel,
MEHbLLEro OCHOBAHWA, PaBHOro 4, OTCEKaeT TPEYroNbHWK, NepMMeTp KoToporo paseH 15.
Haiiamte nepmumeTp Tpaneuuu.

D C

OTBeT:
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Wy
7. Ha pucyHke u306paxeHbl rpaduK  GyHKLMUM

y=f(x)

abcumccoit  X,. Haiigute 3HaveHne npPOM3BOAHON S s =

M KacCaTe/ibHaA K Hemy B TO4YKe C

dyrkumn T (X) B ToUKE

OTserT:

8. Ot TtpeyronbHOI NMpamuabl, 06bem KOTOpoil paseH 12,
oTCeYeHa TpeyroibHas NUpPamuaa NAOCKOCTbIO, NPOXOAALLE
yepes BEPLUMHY NUPAMWUAbI U CPELHIO /IMHUIO OCHOBAHMUA.
Haligute o6bem oTceyeHHOMN TPeyro/ibHOM NMupamuabl.

OTserT:

Yactb 2
9. Harignre 61a—11b+ 50, ecnm —2—10+5 _
Ja—-2b+5

OTserT:

10. [atumk cKOHCTpyMpoBaH TakMM 06pasoM, YTO €ro aHTEeHHa JIOBMT PaAMOCHrHas,
KOTOpbI 3aTem npeobpasyerca B 3NEKTPUUECKMIN CUTHA, USMEHSIOLLMIACA CO BPEMEHEM Mo

sakonyU =U, sin(cot + go), rae t — Bpemsa B cekyHaax, amnautyaa U = 2 B, yacrora

0 0
@ =120"/C, dasa @ =—30". [Jatumk HacTpoeH Tak, UTO €CAU HanNpKEHUe B HEM He

HWKe Yyem 1 B, 3aropaetca namnoyka. Kakyto 4acTb BpemeHu (B NPOLLeHTax) Ha NPOTAKEHUM
nepBoW CeKyHAbl Nocne Havana paboTbl 1aMMoYKa byaeT ropeTs?

OTserT:
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11. nepsbiit BenocuneamcT Bblexan M3 noceska Mo LWOCCe CO CKOPOCTbIO 15 KM/u. Yepes
Yac noc/ie Hero co CKOPOCTbIO 12 KM/4 M3 TOro »Ke NOCe/iKa B TOM »Ke Hanpas/AeHUMN Bblexan
BTOPOW BeNOCMNEAWCT, a ele 4Yepe3 4ac nocne aToro — TpeTuid. Halaute cKkopocTb
TpeTbero BeAOCMNeamncTa, €CN CHavala OH AOrHan BTOPOro, a Yepes 2 yaca 20 MUHYT nocne
3TOro gorHan nepsoro. OTBET AaiTe B KM/u.

OTBerT:

12. Haiigute HaumeHbLIee 3HaueHmre dyHKUmM Y = (X + 3)28_3_X Ha oTpeske [-5;-1]

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 8binoaHAemMo20 3a0aHua (13, 14 u m.d.), a 3amem nosaHoe
obocHosaHHOe peweHue u omeem. Omeemol 3anucbigaiime Yémko u pazbopyuso.

13. [JaHo ypaBHeHue 2‘X*2‘sinx _ (\/E)X\sinx"

A) PewwuTe ypaBHeHwe.

T
B) YKaxKuTe KOPHM 3TOro ypaBHEHUSA, MPUHAA/IEKaALLME OTPE3KY | — i —

b

14. B NpaBW/IbHOM YeTblpexyroabHoi nupamuae FABCD c ocHoBaHnem ABCD Bce pebpa
paBHbl 5. Toukn M,N nexaT Ha pebpax BC n CD cootseTcTBeHHO, npuyem CM=3, DN=2.
MnockocTb & npoxoaut Yepes Toukmn M,N 1 napannenbHa npamon FC.

A) JoKaxuTe, 4TO NIOCKOCTb (X NepneHAMKynapHa pebpy AF

B) Bbluncaunte naowasb ce4eHUA NMPamMmabl NIOCKOCTbIO O

15. PewuTte HepaBeHCTBO:

2log,.,(2x+7)-log, , .. .., (2—X)+log (X> =5x+6)>0

X+4
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16. Yepes BepwwuHbl A,B,C napannenorpamma ABCD co ctopoHamn AB=3 u BC=5
npoBeAeHa OKPYKHOCTb, Nepecekatowwasn npamyto BD B Touke E, npuyem BE=9.

A) lokaxuTe, uto BE>BD

b) HanguTe gmMaroHans BD

17. ABTOdYProH rpy3onogbemMHOCTbO 339 Kr NepeBo3unT ALWMKM C BUHOTPAZoM U A610KamMu.
Bec 1 cToMmOoCTb AlLMKa € BUHOTPaAoM cocTaBasaoT 15 Kru 10 y.e., awmka c abnokamum — 27 Kr
N 8 y.e. COOTBETCTBEHHO. M3BECTHO, YTO KONMYECTBO 3arpysKEHHbIX Ha aBTOPYProH ALLMKOB C
BMHOIPaZOM COCTaBAseT He 6osiee 70% OT KO/IMYECTBA 3arpy*KEeHHbIX AWMKOB C AGI0KamM.
OnpepgennTe HanbobLUYIO BO3MOMXKHYO CYMMapHYH CTOMMOCTb BCEX ALLMKOB C BUHOrPaLOM
n A610Kamm, NepeBo3MMbIX aBTOGYProHOM NPU AAHHbIX YCIOBUAX.

18. ﬂpM KaKUX 3Ha4YeHUAX NapameTpa a cuctema
x+a|+|y—a|+|a+1+X+|a+1-y[=2
y=2x—4/-5

nmeet eguUHCTBEHHOE pELLIEHVIe?

19. a) MoxHo nu 3aHymepoBaTh pébpa Kyba HaTypanbHbIMKM Ynciamu ot 1 go 12 Tak,
yTOb6bI ANA KaxKAol BeplMHbI Kyba cymma HOMepoB pébep, KoTopble B Hel cxoanTca, bbina
O[INHAKOBO?

6) AHaNOrMYHbIN BONPOC, €C/IM PaccTaBAATb No pébpam Kyba uncna —6, -5, -4, -3, -2, -1, 1,
2,3,4,5,6.
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