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EAMHDbIN rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHUpPOoBOUHbIi BapuaHT Ne 63

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 coaepxut 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 m3 3agaHui B1-B15 aBnaeTca uenoe 4ymMcio MAM KOHe4yHas
aecatnyHaa apobb. Mpu BbinosHeHMM 3agaHunit C1-C6 TpebyeTca 3anucaTb MOJHOe
pelleHune 1 OTBeT.

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

Mpn BbINOAHEHUWN 3afaHUI Bbl MOXKeTe N0Ab30BaTbCA YepHOBUMKOM. Obpaliaem
Balle BHMMaHWeE, YTO 3aMNMUCK B YEPHOBUKE He ByayT yYUTbIBATLCA NPU OLLEHUBAHUK PaboTbI.

CoBeTyem BbINONHATL 3afaHMA B TOM MOPAAKE, KaK OHM AaHbl. [11a 3KOHOMUMK
BPEMEHW MpONycKalTe 3afaHWe, KOTopoe He YAAETCA BbINOJHWUTL CPasy, U NepexoauTe K
cneaytowemy. Ecnm nocne BoinosHeHUA Bceit paboTbl y Bac octaHeTca Bpems, Bbl cmoskeTe
BEPHYTbCA K MPONYLLEHHbIM 334aHUAM.

bannbl, nonyyeHHble Bamu 33 BbINOJIHEHHble 3a4aHWA, CYMMMWPYHOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6onbwe 3agaHnWin 1 Habpatb Haubonbliee
Konn4ecTBo 6annos.

Xenaem ycnexal
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Yactb 1

Omeemom K 3a0aHuam 3moli yacmu (B1-B10) aenaemca yesnoe 4ucnao uau
KOHe4Has decamuyHasa 0pobb. Omeem cnedyem 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 omoenbHOl KAemoYKe 8 coomeemcmauu ¢ npueedéHHbIMU 6 baaHKe
obpasyamu. EQUHUYbI U3MepeHUA NUCamb He HYMHO.

B1. BosbHOMY NponucaHo nekapcTeo, kotopoe HyskHo nutb no 0,5 r 4 pasa B geHb B

teueHne 14 pHeit. B ogHoii ynakoske 10 Tabnetok nekapctea no 0,25r. Kakoro

HanMeHbLUero Koaim4ecTtea ynakoBOK XBaTUT Ha BECb KypC neyeHuns?

B2. Hanor Ha noxogapl coctasnaer 13% ot 3apaboTHolt nnatbl. 3apaboTHaa nnata MeaHa

Kysbmuua pasHa 14500 py6neit. Kakyio cymmy OH MOMy4MT Mocie BblyeTa Hanora Ha
poxoabl? OTBET ganTe B pybasx.

B3. Ha AMarpamme nokasaH cpedHuii 6ann yvactHukos 10 cTpaH B TectuposaHuu

yyawmxca 8 -ro knacca no matematuke 8 2007 roay (no 1000 -6annbHoii wkane). Cpeau
YKa3aHHbIX CTPaH TPeTbe MeCTo MpUHaANexWUT ABCTpanuu. Onpesennte, Kakoe MecTo
3aHumaeT TyHuc.
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B4. CTpouTtenbHasa ¢pupma naaHupyeT Kynutb (1 M° neHOBOKOB y ofHOMO U3 TPEX
NOCTaBLMKOB. LleHbl 1 ycnoBus A0CTaBKM NpuBeaeHbl B Tabauue. CKOAbKo pybnel Hy»KHO

3anaaTtuTb 3a camyto AeLwésyto NOKYMKY c [OCTaBKOW?
IMocTae- CromocTs CTonMocTs JomoTHHTeThHBIE
K IIEI'IB&.'[DKDB JGCTABRIL TI-'L‘.'IEIBIIH JOCTABRID
(pvb.3alm’®) (pv6.}
A 2 600 10000 | Het
IIpH 3akaze ToBapa Ha
cymuy cesmme 150 000
B 2 800 8 000 YMMY _
pyOIeH J0oCTaBEA
DecImTaTHAT
IIpH 3akaze ToBapa Ha
cymuy cesmme 200 000
B 2 700 8 000 YMMY :
pPyOIRH J0CTABEA
DecImTaTHAT

B5. paccrosnve ot Toukm nepeceyeHuns auaroHanei pomba [0 OAHOM M3 €ro CTOPOH
pasHo 11, a oaHa w3 amaronaneit pomba pasHa 44. Haiigute sBeauunHy Tynoro yrna
pomba. OTBeT AaliTe B rpagycax.

B6. KoHKypc ncnonHuteneit nposoautca 8 3 aHA. Beero 3aasneHo 80 sbictynnenuin —

MO OAHOMY OT KaJol cTpaHbl. B nepsblii AeHb 3annaHuposaHo 20  BbicTynaeHuid,
oCTasibHble pacnpegeneHbl NOPOBHY MeXAY OCTaBWMMUCA SHAMM. MOPALOK BbICTYNAEHWI
onpeaensetca KepebbéBKol. KakoBa BepOATHOCTb, YTO BbICTYMJEHWE NpPeAcTaBUTeNs
Poccum coctonTcA B TPETUIM AeHb KOHKYpCa?

B7. Haiigure sHauenme soipaskenna /352 —282.

BS. Hailgute BNUCcaHHLIA Yron, ONUPaloWMiACa Ha Ayry, KoTopas

1 /TNE

COCTaBNAeT — OKPYXHOCTU.

A B
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B9. ka PUCYHKe n306parkeHbl rpaduKk GyHKLMM

y= f(x) W KacaTesibHas K Hemy B TO4Ke ¢ abcuuccoi
X,. HaiiguTe 3HaveHne NPoM3BOAHOMN GyHKLMM f(x) B

TOYKe XO.

B10. B npasunsHoii peyronbHoit nupamuae SABC megmatbl ocHoBaHMA
nepecekatorca 8 Touke O. Mnowagp Tpeyronbinka ABC pasHa 16, o6vem nupamugpl

paseH 80. Haigute aavny otpeska OS.
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Yactb 2

Omeemom K 3adaHuam amoii yacmu (B11-B15) aenaemca yesaoe 4ucao unu
KOHe4yHas decamu4yHas 0pobb. Omeem cnedyem 3anucams 6 61aHK
omeemoe Ne 1 cnpasa om Homepa coomeemcmeayouje20 3a0aHus, Ha4uHas ¢
nepeoii knemouyku, 6e3 npobenos. Kaxcdyro yugpy, 3HaK MUHyc u 3anamyio
nuwume 8 omdenbHoli KieMoYKe 8 coomeemcmauu ¢ NpueedEHHbIMU 8 baaHKe
06pazyamu. EOUHUYbI U3MepPEeHUA NUCAMb He HYMHO.

15Y%a - 7{%a
235%

B11. HaguTe 3HauyeHuMe BbipaxKeHus npu a > 0.
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B12. « [OHY BbICOKOrO UMAMHAPUYECKOro pesepByapa nNpuBapeHa TpybKa € KpaHom.
Mocne OTKPbLITMA KpaHa BOAA HauMHAET BbITEKaTb M3 pe3epByapa, MPW 3TOM BbiCOTa cT0N16a

BoAbl (B MeTpax) MeHSeTcA Mo 3aKoHy H(t)ZHO— ZgHOkt+%k2t2, roe t —

BPeMA B CeKyHAaX, Mpolweauwee ¢ MOMEHTa OTKpbITUA KpaHa, [, =5m — HauanbHas
BbicOTa cToN6a BoAbl, K = —— — OTHOLEHMWe naowazeit ceyeHnii TpybKM 1 pesepsyapa,
800
M
a g=10 — — yckopenne cBoGomHOrO najeHMA. Yepes CKONBKO CeKyHa nocne
c

OTKPbITVA KPaHa B pe3epByape OCTaHeTca YeTBepTb NepBoHaYaibHOro 06bEéma Boab!?

B13. Yepes cpeaHIoto IMHNI0 OCHOBAHUA TPEYroNbHOM

npusmbl, naowaab OGOKOBOW MOBEPXHOCTU KOTOPOM

pasHa 24, nposeseHa NNOCKOCTb, NapannesbHas

6okoBomy pebpy. Haliaute nnowaab 60koBOM
NOBEPXHOCTU OTCEYEHHOMN TPEYroNbHOM NPU3MBI.

B14. us nyHkta A B nyHkT B, pacctosnue mexay kotopbimn 30 K, ogHOBpEeMeHHO
Bblexa/in aBTOMOBUAUCT M BenocuneaucT. M3BecTHO, YTO B YaC aBTOMOBUAUCT npoesKaeT
Ha 70 kM 6onblie, yem BenocuneamcT. OnpefenuTe CKOPOCTb BENOCUMMNEAUCTA, EC/M
M3BECTHO, YTO OH Npubbin B NyHKT B Ha 1 yac 10 muHyT nosxe aBTomobuancra. OTseT
navite 8 kM [ u.

B15. Haiigure Haumenbluee sHaueHve dyHKLMM y=8Cc0Sx—17x+6 na

T
otpeske | ——;0 |.
2
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Ansa 3anucu peweHuli u omeemoe Ha 3a0aHua C1-C6 ucnonv3ylime 6aaHK
omeemoe Ne 2. 3anuwume cHa4yanaa HoMep 8binosnHAemoz0 3adaHus (C1, C2 u
m.d.), a 3amem nosHoe o60cHo8aHHOe pewieHue u omeem.

C1. 5) Pewnre ypastenme ~/55in x + C0S2x +2¢0Sx =0

T
6) HaitauTe Bce KOPHU Ha NPOMEKYTKe | — 277, ——

2

CZ. JOnvHa BbicoTbl SO npaBuabHOM TpeyronbHoM nupamuabl SABC pasHa 1, a AnuvHbI

CTOpPOH ocHoBaHuA ABC paBHbI 2\/5. Toukmn M n N — cepeaunHbl otpe3kos AC n AB.
Bbluncantb paguyc cepbl, BivMcaHHoM B nupamuay SAMN.

C3. rewnre CUCTeMy HepaBeHCTB:

2% —x*.2" <16-2x°

log, ((x + 2)(x + 4)) + log, (x +2) <%Iogﬁ7
3
C4. B teyronvimke ABC ocHosanme BC =9,5, nnowaab TpeyronbHuka pasHa

28,5. OKpysKHOCTb, BNMCAHHaA B TPEYrOMbHUK, KacaeTca cpedHel NMHUM, NapannenbHol
OCHOBaHMIO.

a) fokaxute, uto AC+ AB =3BC.

6) HailamTe meHbLUYO U3 6OKOBbIX CTOPOH.

C5. MpyY KaKUX 3HAYEHUAX NapameTpa d ypaBHeHWEe MMeeT POBHO OLHO pelleHne?

“; —(a-1D(a+2)

(x=3)(x+1)+3(x-3)
C6. B nocnepoBatenbHocTM 19752... Kaxagan umdpa, HaumMHas c NATON, paBHa nociaeaHemn

undpe cymmbl NpeaplayLmnx 4eTbipéx Ludp. BCTpetutca v B 3To Nocne0BaTeNbHOCTU:
a) Habop unodp 1234; 3269;

6) BTOpMYHO Habop 1975;

B) Habop 8197?
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