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EAMHDbIN rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHUpoBOUHbIi BapuaHT Ne 50

MHCTPYKLMA NO BbINONAHEHUIO paboTbl

Ha BbinonHeHWe 3agaHuii BapnaHta KUM no matemaTtuke aaércs 3 yaca 55 MUHYT
(235 muHyT). PaboTa cocTouT U3 ABYX YacTel, BKAtoYatowmx B ceba 21 sagaHue.

Yactb 1 copepxut 10 3agaHuin (3agaHma B1-B10) 6a30BOro ypoBHSA C/AOMKHOCTY,
NPOBEPAOLWMX HaNNYME NPAKTUYECKMX MAaTEMATUUYECKUX 3HAHUIN U YMEHWIA.

Yactb 2 cogepxut 11 3agaHuii (3apgavma B11-B15 u C1-C6) 6asosoro,
NOBbILIEHHOTO M BbICOKOTO YPOBHEW MO MaTepuasny Kypca MaTeMaTWKW CpefHel LUKOAbI,
NPoBEPAOLLMX YPOBEHb NPOPUABHON MaTeEMATUYECKON NOATOTOBKM.

OTBeTOM K Kaxaomy u3 3agaHui B1-B15 ABnAeTca uenoe 4mMcio MAM KOHe4yHas
aecatnyHaa apobb. Mpu BbinosHeHMM 3agaHunit C1-C6 TpebyeTca 3anucaTb MOAHOe
pelleHune 1 OTBeT.

Bce 6naHKkM EM3 3anosnHAKTCA SAPKUMM YEPHbIMM 4YepHunamu. [onyckaerca
MCMNONb30BaHME FreNieBOM, KanNUANAPHON NN NePbEBON PYUKM.

Mpn BbINOAHEHUWN 3afaHUI Bbl MoOXKeTe NoAb30BaTbCA YepHOBMKOM. Obpaliaem
Balle BHMMAHWeE, Y4TO 3aMNMUCK B YEPHOBUKE He ByayT yYUTbIBATLCA NPU OLLEHUBAHUKN PaboThbI.

CoBeTyem BbINONHATL 3afaHMA B TOM MNOPAAKe, KaK OHM AaHbl. [11a sKOHOMUMK
BPEMEHW MpONycKalTe 3afaHWe, KOTopoe He YAAETCA BbINOJHWUTL CPasy, U MepexoauTe K
cneaytowemy. Ecnm nocne BoinosHeHUA Bceit paboTbl y Bac octaHeTca Bpems, Bbl cmoskeTte
BEPHYTbCA K NPONYLWEHHbIM 3a4aHUAM.

bannbl, nonyyeHHble Bamu 33  BbINOJHEHHbIE 33ZaHUA, CYMMMPYLOTCA.
MocTapaiTecb BbIMNOMHUTL KaK MOXHO 6Oonble 33afaHuii M HabpaTb Haubonbliee
Konn4ecTBo 6annos.

Xenaem ycnexal

© alexlarin.net 2013

TpeHnpoBoYHbI BapmaHT Ne 50

Yactb 1

Omeemom K 3a0aHuam 3moli yacmu (B1-B10) aenaemca yenoe 4ucnao uau
KOHe4Has decamuyHas 0pobb. Omeem caedyem 3anucameo 8 6aaHK
omeemos Ne 1 cnpaea om Homepa coomeemcmeyouje2o 3a0aHUA, HAYUHAA C
nepeoli knemouyku, 6e3 npobenos. Kaxcdyo yugpy, 3HaK MUHYC U 3anamyro
nuwume 8 omodenbHOl KAemoYKe 8 coomeemcmauu c npueedéHHbIMU 8 baaHKe
obpasyamu. EQUHUYbI U3MepeHUA NUCamb He HYMHO.

B1 *enesHoaopOoXKHbIN bunet ana s3pocaoro ctout 720 pybnein. Ctrommoctb buneta anna

WKOJIbHMKA cocTaBadeT 50% oT ctoumoctn buneta ana s3pocaoro. Mpynna coctout mns 15
LWKOJIbHUKOB M 2 B3poCAabIX. CKONbKO pybnei ctoaT 6uneTbl Ha BCto rpynny?

B2 [na npurotoBneHua mapuHaga A4nsorypuoB Ha 1 nutp Boapl Tpebyetca 12 r
JMMOHHOW KMCNOTbl. JIMMOHHaA KucnoTa npogaetcd B naketwkax no 10 r. Kakoe
HanmeHbllee YUCNO0 nNnayvdeKk HYXXHO KynuTb X035lKe AnAa  NpUroTosBneHumA 6 nTpos.
MapuHaga?

B3 +a Anarpamme rnoKasaHa cpegHemecAadYHas TemnepaTypa Bo3ayxa B CaHkT-lMNeTepbypre
33 Kaxabii mecay, 1999 roga. Mo ropusoHTann yKasblBAOTCA MeCALbl, MO BEPTUKAIN —
Temnepatypa B rpagycax LenbcuAa. Onpepennte no  Auarpamme HaMMEHbLUYO
cpefHeMecsAYHyo TemnepaTtypy Bo BTopoi nonosuHe 1999 roga. OTBET AaiiTe B rpagycax
Llenbcuma.
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B4 CeMbs U3 Tpex YesnoBek naaHUpyeT noexatb 3 CaHKT-MeTepbypra B Bonorgy. MoxHo
exaTb Noe3aoM, a3 MOXKHO — Ha CBOel mawuHe. buneTt Ha noesa, Ha 0O4HOrO YeloBEeKa CTOUT
850 pybnein. AsTomobunb pacxogyetr 11 autpos 6eH3mHa Ha 100 KMIOMETPOB MyTH,
paccToaHue no wocce paBHo 700 KM, a LeHa 6eH3nHa paBHa 19 pybneit 3a AnuTp. CKONbKO
pybnen npuaertca 3annaTnTb 3a Hanbonee aelesyto NOe3AKy Ha TPoux?

B5 Haiiante cymmy KoopamHat sektopa AB . YA
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B6 Kos6oii [KOH nonagaeT B MyXy Ha cTeHe C BepoaTHocTbio 0,9, ecaun cTpenser w3

NPUCTPeNAHHOro pesonbeepa. Ecnm [IXKOH cTpenseTt n3 HeNnpUCTPeNAaHHOro peBosibBepa, To
OH nonagaet B Myxy ¢ BepoaTtHocTbio 0,3. Ha ctone nexut 10 peBonbBEpOB, U3 HUX TO/bKO
4 npuctpensHHble. Kosbol [KOH BMAMT Ha CTeHe MyXy, Haygady XBaTaeT NepBbli
MonasLlIMIACA PEBONIbBEP W cTpenseT B myxy. Hangute BeposATHOCTb Toro, 4to [KOH
NPOMaxHETcA.

r(2x-1)

B7 Haitgute KopeHb ypasHeHus g = /3 . B oTBeTe HanuwWwMUTe HaMMeHbLUMI

NOIOKUTEbHbIN KOpPEHb.

B8 CpeaHas nMHMA Tpaneumn pasHa 12. OgHa U3 AnaroHaneln AennT ee Ha ABa OTPE3Ka],
Pa3HOCTb KOTOPbIX PaBHa 2. Hangute 60/bluee OCHOBaHME Tpaneuuu.
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Bg Ha puCyHKe

dyHkumn Y = T(X) u kacatenbHas k Hemy B Touke c

n306parkeHbl rpaduk

abcumccoit X,. Halgute 3HadeHMe NPOM3BOAHOW

dyHkumn T (X) BTouKe X, .

B10 us eaunmumoro ky6a sbipesaqa npasuabHas #:Cj
YeTbipexyrosibHas NMpPUM3ma Co CTOPOHOW ocHoBaHuA 0,5 u

60KoBbIM pebpom 1. Hallaute nnowagab MNOBEPXHOCTU
OCTaBLIelcA YacTm Kyba.

YacTtb 2

Omeemom K 3adaHuam amoii yacmu (B11-B15) aenaemca yesaoe yucao unu
KOHe4yHas decamu4yHas 0pobb. Omeem cnedyem 3anucams 8 6aaHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeayouje20 3a0aHus, Ha4uHas ¢
nepeolii knemouyku, 6e3 npobenos. Kaxcdyro yugpy, 3HaK MUHyc u 3anamyio
nuuwume e omoAenvHoli KiemovKe 8 coomeemcmeuu ¢ NpueedéHHbIMU 8 baaHKe
06pazyamu. EOUHUYbI U3MepeHUA NUCamMb He HYHCHO.

B11 Haiigure sHauenme soipasenna X379 npu X =35,

B12 peiitunr R WHTEPHET-MarasnHoB BblYUCAAETCA NO popmyne

rHOK - r3KC
R= Voox — 0,02K
(K + 1) lio 70,1

rae I . — cpeaHAs oueHKa marasvHa nokynatenamm (ot 0 ao 1), I - — oueHka marasumHa

skcnepTtamu (010 8o 0,7) u K — uncno nokynateneit, oueHnBLIMX MarasuH.
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HaguTte penTUHr MHTepHeT-marasmHa «Anbda», ecam 4Mcno NoKynaTenen, OCTaBMBLUMX
OT3bIB O MarasuHe, paBHO 7, UX CPeaHAA oueHKa pasHa 0,32, a oueHKa 3KCNepToB paBHa
0,34.

B13 Paguycbl aByx wWwapos paBHbl 6, 8.
Hanaute paguyc wapa, naowaab
NOBEPXHOCTU KOTOPOTO paBHa cymme
naowaaen nx NoBepxHocTe.

N

B14 svsnecmven Bbybnukos nonyumn B 2000 roay npubbiib B pasmepe 5000 pyb6aeir.

Kaxpgblh cnepytowmii rog ero npubbiib yBenanumsanacb Ha 300% no cpaBHEHUIO C
npeapiaywmm rogom. CKonbko pybneii sapabotan bybaunkos 3a 2003 roa?

B15 Haitaure Hanbonbiwee sHauerme dyHkumm y=3X— ZX& Ha oTpeske [0;4].

Ana 3anucu peweHuli u omeemoe Ha 3adaHusa C1-C6 ucnonv3ylime 6aaHK
omeemoe Ne 2. 3anuwume cHa4asna Homep 8binoaHAemoz20 3ad0aHua (C1, C2 u
m.d.), a 3amem nosHoe 060cHOBAHHOE pewieHUe U omeem.

C1 a) Pewwnre ypasHenne 1—sin2X = —(sin X + cos X)

T
6) HailauTe Bce KOPHU Ha MPOMENKYTKE —7;7z

C2s YCEeYEHHbIN KOHyC, 0bpasyollas KOTOPOro HakAoOHeHa nog yraom 45 rpaaycos K
HUKHEMY OCHOBAHWIO, BNMCaH wWwap. HaliTn oTHoweHWe BeNnYnHbI BOKOBOM MOBEPXHOCTU
YCEYEHHOro KOHYCa K Be/IMYMHE NOBEPXHOCTU Lapa.
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C3 PewwnTe cuctemy HepaBeHCTB:
3x+2[+[2x=3| <11
7 9

2 + +1<0
X =5Xx+6 Xx-3

C4 Buccektpuca CD yrna ACB npu OCHOBaHMM paBHOGeppeHHOro TpeyrosbHuKa ABC
(AB=AC) genut ctopoHy AB Tak, uto AD=BC=2.

a) Ookaxute, yto CD=BC

6) HaliauTe naowaap TpeyronbHnka ABC

C5 Haiitn sce 3HaueHna napameTpa P, Npu KawaoM M3 KOTOPbIX MHOXKECTBO pelleHMit
2
HepaBeHCTBa (p - X )(p + X—2) <0 He coaepWT HM OAHOTO pPelleHUs HepaBeHCTBa
2
X <1.

C6 n WKONBHMKOB XOTAT PasAeNUTb MOPOBHY M OMHAKOBbLIX LIOKOAAZOK, MPU STOM
KaKAyHo LWOKONAAKY MOXKHO Pa3fioMUTb He 6osiee o4HOro pasa.

a) Mpu KaKmx n 3TO BO3MOXHO, eciv m =9?

6) Mpn KaKMX N 1 M 3TO BOSMOXKHO?
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