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EAMHDbIN rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHUPOBOUHbDIIT BapuaHT Ne 49

MHCTPYKLMA NO BbINONAHEHUIO paboTbl

Ha BbinonHeHWe 3agaHuit BapnaHta KUM no matemaTtuke aaércsa 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,
NpPOoBepPAOLWNX YyPOBEHb NPOPUIBHOM MaTEMATUYECKOM NOAFOTOBKM.

OTBeTOM K Kaxaomy m3 3agaHui B1-B15 aBnAaeTtca uenoe 4ymMcio 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 BbINOAHEHUWU 3afaHUI Bbl MOXKeTe NoAb30BaTbCA YepHOBMKOM. Obpaliaem
Balle BHMMAHWeE, YTO 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 BbINOJHUTL CPasy, U MepexoauTe K
cneaytowemy. Ecnm nocne BoinosHeHUA Bceit paboTbl y Bac octaHeTca Bpems, Bbl cmokeTe
BEPHYTbCA K MPONYLLEHHbIM 334aHUAM.

bannbl, nonyyeHHble Bamu 33  BbINO/SIHEHHble 3a4aHWA, CYMMWPYHOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6onbwe 3agaHnWin M Habpatb Haubonblee
Konn4ecTBo 6annos.

Xenaem ycnexal
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Yactb 1

Omeemom K 3a0aHuam 3moli yacmu (B1-B10) aenaemca yesnoe 4ucno uau
KOHe4Has decamuyHasa 0pobb. Omeem caedyem 3anucameo 8 6aaHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeyouje2o 3a0aHUA, HAYUHAA C
nepeoli knemouyku, 6e3 npobenos. Kaxcdyo yugpy, 3HaK MUHYC U 3anamyto
nuwume 8 omoenbHOl KAemo4YKe 8 coomeemcmauu ¢ npueedéHHbIMU 6 baaHKe
obpasyamu. EQUHUYbI U3MepeHUA NUCamb He HYMHO.

B1 Masen WMBaHOBMY KynuUA amMepUKaAHCKUI aBTOMObW/Ib, CNMOOMETP KOTOPOro
NOKa3blBaeT CKOPOCTb B MUAAX B Yac. AMepuKaHCKaa muna pasHa 1609 m. KakoBa ckopocTb
aBTOMOOMANA B KMAOMETpPax B 4ac, ec/iM CNMAOMETP NoKasbiBaeT 55 muab B yac? OTseT
OKpyrauTe A0 Lenoro ymcna.

B2 TeTpagb ctout 20 pybneii. Kakoe Hanbonbluee YMCNO TaKUX TeTpagein MOXKHO byaet
KynuTb Ha 350 pybnelt nocsie NOHWMKeHMA LeHbl Ha 20%7?

B3 Ha PUCYHKE >KMPHbIMW TOYKAMWM MNOKas3aHa LUeHa HepTM Ha MOMEHT 3aKpbITUA
6u1prKeBbIX TOPros Bo Bce paboume gHu ¢ 4 no 19 anpena 2002 roga. Mo ropusoHTanm
YKa3bIBalOTCA Yncna mecaua, no BepTukann — ueHa bappena HedTn B ponnapax CLUA. Ona
HarNA4HOCTU KMUPHble TOYKM Ha PUCYHKe coefuHeHbl NMHUeW. OnpegenvTte No PUCYHKY
Pa3HOCTb MeXKAy Hanbonbluein U HaumeHbLel LeHol HedT Ha MOMEHT 3aKpbITUA TOProB B
YKasaHHbIV nepuog (B gonnapax CLUA 3a 6appesns).
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B4 CTpouTenbHol ¢upme HyKHO npuobpectn 50 KybomeTpoB cTpouTenbHOro bpyca y

OLHOrO0 M3 TPeX NOCTaBLLMKOB. KaKoBa HaMMeHbLUas CTOMMOCTb TaKOM NOKYMKKM C A0CTaBKOM
(B py6nax)? LleHbl M ycnoBuMA A0OCTaBKM NpuBeseHbl B Tabauue.

LeHa 6pyca||Ctoumoctb

MocTaBlwuK (3a1m’) |mocrasku [ononHutenbHble ycnosusa

A 13600 py6. ||20700 py6. [

5 4300 py6. ||8700 py6. Mpu 3aKkase Ha cymmy 6onbwe 150000 py6.
[ocTaBKa becniaTHo

B 3700 py6. [[8700 py6. Mpu 3aKase Ha cymmy 6onbwe 200000 py6.

A0CTaBKa b6ecnnatHo

5-s]

B5 Bekrop AB ¢ koHuom & Touke B(5, 4) umeer ¥y
KoopauHaTsl (3, 1). HaiguTe cymmy KoopamHaT TOUKK A. '
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B6 yro6ul NPOWTN B CrepyloWmii Kpyr copeBHOBaHWUW, GyTOONbHON KOMAHAE HYXKHO

HabpaTb x0TA 6bl 9 O4KOB B ABYX Urpax. Ecin KomaHAa BbIMFPbIBAET, OHA NO/YYaEeT 5 OYKOB,
B C/ly4ae HuYbeh — 4 oyka, ecaum npourpbiaetT — 0 o4KoB. Halante BEPOATHOCTb TOFO, YTO
KOMaHZAEe yAacTcA BbIATU B CNeAyHOLNI KPpYr COPeBHOBAHUIN. CUNTANTE, YTO B KaXKAOM urpe
BEPOATHOCTU BbIMIPbILLIA U MPOUTPbILLIA OAMHAKOBbI U paBHbI 0,4.

B7 Haiigure kopenb ypasHenua /— 48 —14X = —X. Ecau ypasHeHue numeer Gonee

O HOIO KOPHA, YKaXXute MEHBLLMIA U3 HUX.

5] F e
B8 paBHOGeApeHHON  Tpameuuu  [uaroHanu
nepneHAMKynsapHbl. BoicoTa Tpaneuuun pasHa 12. Haaute
€e CPeaHIoI0 INHUIO.
A B
E

© alexlarin.net 2013

TpeHnpoBoOYHbIM BapmaHT Ne 49

B9 Ha puCyHKe n3obpaxeH rpaduk dyHkumn Y = f(X), onpesenentoii Ha uHTepsane

(-3;11). HagMTe KONNMYECTBO TOUEK, B KOTOPbIX NPOU3BOAHAA GYHKLUK f (X) pasHa 0.

||'1

|! = :f'l .|'.'|

B10 CTOpPOHbI OCHOBAHMA NPABUIbHOM WECTUYroNbHOM

nupamuabl pasHbl 10, 6okoBble pebpa paBHbl 13.
Haligute nnowaab OGOKOBOWM  MOBEPXHOCTM  3TOM
nupamunapl.

Yactb 2

Omeemom K 3a0aHusam smoli yacmu (B11-B15) aenaemca yenoe 4ucso uau
KOHe4yHas decamu4yHas 0pobb. Omeem cnedyem 3anucams 6 61aHK
omeemoe Ne 1 cnpasa om Homepa coomeemcmeayouje20 3a0aHus, Ha4uHas ¢
nepeoli knemouyku, 6e3 npobenos. Kaxcdyro yugpy, 3HaK MUHYC U 3anamyro
nuwume 8 omdenbHoll KIeMoYKe 8 coomeemcmeuu ¢ NpueedéHHbIMU 8 baaHkKe
o06pasyamu. EQUHUYbI U3MepeHUss TUCaMb He HYH(HO.

g(x+3)

, =6
9(x+2) ecam g(X)

B11l HaliauTe 3HayeHue BbipaxKeHua

B12 Mo 3akoHy Oma gna NnosIHOM uenn cunia TOKa, namepaemana B amMnepax, paBHa

&
| = , roe & — 3AC wuctouHmka (BBonbtax), F =1 OmM — ero BHyTpeHHee
R+r
conpoTuBieHne,R — conpotusneHve uenu (Bomax). [pu  KakOM HaMMeHbLIEM
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COMPOTUB/IEHNM LENKN CUa ToKa ByaeT coctaBnaTb He 60see 5% OT CU/bl TOKa KOPOTKOro

&
3aMblKaHUA |K3 = — ? (OTBeT Bblpa3uTe B oMax.)
r

B13 Mnowaas 60KOBOV NOBEPXHOCTU LMAMHAPaA paBHa SO, a Bbicota — 7 . Haitaute
ANameTp OCHOBaHMS.

B14 PacctoaHne mexgy ropogamm A n B pasHo 150 km. U3 ropoaa A B ropog, B Bbiexan

asTomobunb, a uepes 30 MUHYT CAEAOM 33 HUM CO CKOpocTbio 90 Km/4 Bblexan
MOTOLMKANCT, fOrHaN aBTomobunb B ropoge C u nosepHyn obpaTHo. Koraa oH BepHy/cA B
A, aBToM06Wb NpnbbIa B B. Haaute pacctoaHue ot A go C. OTBeT AaliTe B KUNOMETPaAX.

9
B15 Hanaute Hanbonbluee 3HaveHne GyHKUMM Y = X + — Ha oTpeske [— 4;—1].
X
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Ana 3anucu peweHuli u omeemos Ha 3adaHus C1-C6 ucnonv3yilime 6aaHK
omeemoe Ne 2. 3anuwume cHa4ana Homep 8binoaHAemoz20 3adaHusa (C1, C2 u
m.d.), a 3amem nosHoe 060CHOBAHHOe pewlieHue u omeem.

2
C1 a) Pewnre ypasHenne 4% 445 % =3

6) HaiianTe BCe KOPHU Ha NPOMEKYTKE Z;l

C2 B ocHoBaHum TpeyronbHoi nupamuabl SABC nexuUT NpsmoyrosibHbl TpeyronbHUK ABC.
CepeauHa D runoteHy3bl AB 3TOro TpeyrosbHMKa ABAAETCA OCHOBAHWMEM BbICOTbl SD
JaHHOW nupamuabl. M3BectHo, uto SD=2, AC=4, BC=3. Yepe3 cepeguHy BbicoTbl SD
NnpoBeAeHO cevyeHue nuMpamuapbl NJAOCKOCTbIO, NapannesnbHoit pebpam AC u SB . Haiitu
naoLwaab 3TOro ce4YeHus.

C3 pPewure CUCTEMY HEepaBeHCTB:

1 1 1
>

+ >
X+6 X-2 Xx-3

(X=3)WX*+x-22>0

Cas BbINyKAOM YeTbipexyronbHuMke KLMN Touku A, B, C, D — cpeamHbl ctopoH KL, LM, MN,
NK cooTtBetctBeHHO. M3BecTHO, uTo KL=3. OTpe3kn Ac u BD nepecekatotca B Touke O.
MNnowaau vyetbipexyronbHmkos KAOD, LAOB n NDOC pagHbl COOTBETCTBEHHO 6, 6 1 9.

a) JoKaxKunTe, 4To NaoLlaam YeTbipexyrosbHMkoB MCOB 1 NDOC paBHbl

6) Haingute anvHy otpeska MN

C5 Haitti Bce 3HaueHMn napameTpa @, NPU KaK4OM M3 KOTOPbIX ypaBHEHME

|1 - ax| =1+ (1—2a)X + ax’ umeer eguHcTBEHHOE pelueHie

C6 n uncen (n > 1) Ha3bIBaIOTCA BAUSKUMM, ECAM KAKAO0E U3 HUX MEHBLLE, YEM CYMMa BCEX
yncen, geneHHas Ha n-1. MycTb a, b, ¢, ... - N 6AN3KKUX Yuncen, S - X cymma.

JoKaxxute, yto

a) BCE OHM NONOXKUTENbHbI;

6) Bcerga a+b > ¢;

B) Bceraa a+b >S/(n-1).
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