3apava 1-25

B ypHe nsth OebIX ¥ BOCEMb YEPHBIX 1IapoB. M3 ypHBI BRBIHUMAIOT Hayra/l OJIMH 1Iap
Y OTKJIA/IBIBAIOT B CTOPOHY. DTOT 1Iap oka3zaics OenbiM. [locie aToro u3 ypHsl 0epyT

emie oauH map. Haiitu BeposiTHOCTh TOTO, UTO 3TOT HIAp TOXKE OyzieT OelbIM.

Peurenue:

A={map Oynet OebIM}

n— 06HIC€ YHUCJIO CIIy4dacB

M — YHCIIO CIIy4aeB OJaronpusiTHBIX COOBITHIO A

_ 4 _4_1
p(A)_8+4_12_3

Ortser: 1/3

3agaua 2-24

[IpuBeneHa cxeMa COEUHEHUSI DTIEMEHTOB, 00pa3yIoIIUX IEMb C OHUM BXOJIOM U
OJIHMM BbIXOJIOM. [Ipesnonaraercs, 4To OTKa3bl 3JIEMEHTOB SIBJISIFOTCSI HE3aBUCUMBIMU
B COBOKYITHOCTH COOBITUAMH. OTKa3 JIFOOOTO U3 AJIEMEHTOB MPUBOAUT K MPEPHIBAHUIO
CHUTHaJIa B TOM BETBH 1ICMH, TJI€ HAXOIUTCA JaHHBIN 3JIEMEHT. BeposaTHOCTH OTKa3a
anemMeHToB 1, 2, 3, 4, 5 coorBercTBeHHO paBHbl p1=0,1; p2=0,2; p3=0,3; p4=0.4;

p5=0,5. HaiiTu BEpOATHOCTbH TOTO, YTO CUTHAJI MPOKJIET CO BXOAA HA BBIXO/I.




Pemenue:

A={curHan npoiaET co BX0/1a Ha BBIXOI}

Bi={otka3 1-oro anemenTa} i=1..5

p(B1)=0,1, p(B.)=0,2, p(B3)=0,3, p(B4+)=0.,4, p(Bs)=0,5

3aMeHUM NapaiyIeTbHBIC YIaCTKU Ha OAMH 3JIEMEHT C M3BECTHOM BEPOSITHOCTh OTKa3a

(paccuntanHoM Mo GopmyIie s mapaieIbHbIX COSAMHEHUN )

p(B123)=p(B1)*p(B,)*p(B3)=0,1x0,2x0,3=0,006
p(Bas)=p(B4)*xp(Bs)=0,4%0,5=0,2
p(A)=p(B123)*p(Bas)=(1-0,006)x(1-0,2)=0,994x0.8=0,7952
Otser: 0,7952

3apgayva 3-30

Tpu cTpenka npou3BOIAT IO OXHOMY BBICTPENY 110 OHOW U TOM K€ MULIEHU.
BepositTHOCTh monaganust Jyisi IEPBOro cTpesika pasHa 0,6, 1ist Broporo - 0,5 u 11
TpeThero - 0,4. B pe3ynbrare mpon3BeIEHHBIX BHICTPEIOB B MUILIEHH OKa3aJ1ach O/IHA

npobounHa. HailTu BEpOsSTHOCTB TOTO, UYTO B MUIIEHb MOMAJ EPBBIN CTPETIOK.

P(A)=

P(Al)+P(A42)+P(A43)

B 0,6-(1—0,5):(1-0,4)
P(A)= 0,6:(1-0,5)-(1—-0,4)+(1-0,6)-0,5-(1—0,4)+(1—0,6)-(1—0,5)-0,4

=0,47

OrtBeT: 0,47



3apava 4-12

BeposiTHOCTh TOTO, YTO JTaHHBINA 0ACKeTOOIUCT 3a0pOCUT MsIY B KOp3UHY, paBHa 0,3.

[Tpousseneno 12 6pockoB. Haiitu BeposiTHOCTH TOTO, uTO Oyzer 10 momagaHuii.

n = 12 — KOIMYECTBO NPOU3BENEHHBIX OPOCKOB

m = 10 — xoan4yecTBO NoNagaHui

p = 0,3 — BepoSATHOCTH MONaJaHus Mpu Opocke

BeposTHOCTh HACTYIUIEHUSI M COOBITUI B N OMbBITAX BBIYUCISAETCS MO popMyJie
bepnynu:

n

P” (m ): Cm.pm.qnfm

Tac
q=1-p
/
PL=—12 3 (1-03)2=0,000190968
(12—10)/-10!/

Ortser: 0,000190968

3agayva 5-6

JuckpeTHas ciaydaiiHas BeIuYuHa X MOXET IPUHUMATh OTHO U3 MSATU
bukcupoBaHHBIX 3HaUeHUM X1, X2, x3, x4, X5 ¢ BeposiTHOCTsIMHU pl, p2, p3, p4, pS
COOTBETCTBEHHO (KOHKPETHBIE 3HAYCHHS MPUBEICHbI B Ta0M. 1.1). Beraucauts
MaTeMaTU4YeCKOe OKUIAHUE U AUCIIEPCUIO BEIMYMHBI X. PaccunTars U OCTPOUTH

rpaduk GyHKUMU pacnpeaeieHusl.

1 2 3 4 5
x| -2 -1 1
p| 01 0,3 02 | 0,2 0,2

w
~

M[xJZZ X p,
i=1

M|[x|=-2-0,1—1-0,3+1-0,2+3-0,2+7-0,2=1,7



DIx=Y (x,-m. P p,= M5~ M| x]

i=1

=

M[XZ]ZZ x?'pi

i=1

M[x*]=(=2)-0,1+(=1)*0,3+1%-0,2+3%-0,2+7-0,2=1,7=12,5

D[x]=12,5-1,7=10,8

F[X]:Z Pi

X<X’

Fx=-2]=0,1
Flx=—1]=0,1+0,3=0,4

F[x=1]=0,1+0,3+0,2=0,6

F[x=3]=0,1+0,3+0,2+0,2=0,8

F[x=7]=0,1+0,3+0,2+0,2+0,2=1

1,2

0,8 L

3agaya 6-1

CayuyaitHas BenmnurHa X 3aJjaHa MIIOTHOCTBIO BEPOSTHOCTH
0, x<a, x>b,
f(x)=0
P(x,c), a<x<bh.
OmnpenennTs KOHCTaHTYy C, MaTeMaTHYECKOE OXKUJIaHUE, TUCIICPCHIO, (PYHKIIHIO

pacipCaciiCHuA BEJIINYHNHBI X, a TaKKC BCPOATHOCTH €C IIOIIadaHNA B MHTCPBAJI

[a. B]



plx.c) a b o p
cx 1 2 0,5 1,5

—_| 0,x<1,x>2
/) p(x,c),1<x<2
_ff(x)dx=1
2 xz 5 2 2 1
!f(x)dxzcx-dxzcj 1=cE—cE=c-2—c§=1,5-c
OTKYIIaI C:1/1,5 =2/3 0.7
0,6
0,x<1,x>2 0,5
f(x)— xz,Ist2 0.4
3 0,3
0,2
0,1
0

08 1 1214 16 18 2 22

M [xJ:f x-f(x)dx - MaTeMaTHUeCKOEe OXKHIaHHE

2
2 3212
x|=| xxZdx=x"=
J: 3 9

232_13E_E_% 14

9 9 9 9 9

1

Harliném nucnepcuro:
D[x]=M[x’]—M’|x]

2 4 27

2
M| x f X = d———x— 14
1

9

Loyl 1415 14 153142 17

379 T 12 6 9 6 9 18 18

1

Tak KaK MIOTHOCTh BEPOSTHOCTH 3aJ]aHa PAa3IMYHbIMU (POPMYJIaMU Ha Pa3HbIX
MHTEpBAIAX, TO U (DYHKLHUIO pacrpeneneHus Oy1eM UCKaTh ISl KaKI0ro HHTEpBaIa

B OTACJIBHOCTH:



s x < 1: F(x):f 0-dx=0

1 X
s 1=x<2 : F(x)= [ 0dv+ [ x 2 dv=x’2] =(x—1)%
. I3 6|, 3
1 2 2 0 2 5 2
msx >2: Fx)= | O-dx+fx§-dx+fo-dx=ng =(4-1)£=1
—00 1 2 1

OKOHYATENHHO UMEEM

0,x<1
F(x)= (x—l)%, 1<x=<2

1,x>2

(1,5-1)2 (0,5-1)2_ 0,52 (-0,5)2 1
<x< - — o — - _ -
p(0,5<x<1,5)=F(1,5)—F(0,5) c c c . 3

0,35




3apava 7-8

Cnyuaiinas BenuuuHa X pacripezielieHa paBHOMEPHO Ha uHTepBaiie [a,b]. Iloctpouts

rpaduk ciy4aitHo¥ BenuuuHbl Y=F(X) u onpenenuTh INIOTHOCTh BEPOATHOCTH g()).

)

18

2) Beigenum uHTEpBaIIbI 1O OCH Y B 3aBUCMMOCTH OT KOJIMYECTBA OOPAaTHBIX

byHKIIH

(—oo;O)n:
(0,1)n=
(1,4)n=
(4,'oo)n:

3) Beimenum mHTEpBaIIBI 10 Y Ha KOTOPBIX 0OpaTHON (YHKIIMH HET.
0©0;0)n=0

(-
(4,;0)n=0

4) Haiiném mioTHOCTh BEPOSITHOCTH
[0, x<—=2,x>1

[ 0,x<a,x>b
= e[-2.1]

fx)=

[ 1 fx)=
b—a

,X€Ela,b]

g,x



0,35

0,3

0,25

0.2

JIist kax10ro MHTEpBasia HalIEM oOpaTHbIe (PYHKLIMU U TPOU3BOIHBIE

ans ye(0;1)

o' (y)=y"" 9 (y)=—y"
=y =
o () 1=l (D)1=
IS yE(l;lG) :
o (y)=—y"

1)) =3

((P1 ()’)) —y3/4'4

Haiiiém mioTHOCTb BEpOSATHOCTH g(V) ISl KaXXJI0TO MHTEpBaja

g<y>=fy<y>=g"; Flo ()0 ()]

JJIs . _ —1 ol , -1 T g1 3 1 3 1
y€(0;1) gly)=floy (y)(er (¥))1+f (05" (y))(9 (y)) |—3y3,4‘4+3y3,4.4—y3,4‘2
IS ye(1;16 — o (V)0 (y) =22 —=—1
ye( ) g(Y) f((l)1 (Y)) |(‘P2 (J’)H 3)/3/4'4 4'}’3/4
Ortser:
i yel01) - gly)=— L
2y

s ye(1;16) gly)=



3A0AHA 8-4

JIByXMepHBIii ciydaiiHbIi BeKTOp (X, V) paBHOMEpHO paciipesiesieH BHYTpH
BbIJICJICHHOM KUPHBIMU MPSIMBIMU JIMHUAMHU Ha puc. 1.1 obnactu B. JIByxmepnas

MJIOTHOCTH BEPOATHOCTH f(X,)) OAMHAKOBA JJIs1 JIFOOOW TOYKM 3TOM o6nactu B:

Flx,y)=|* L5 V)<
' 0,unaue

Boruucnutb ko3 GUIMEHT KOppesiuun Mexay BenuuyuHaMu X u Y.

x1[x2(x3|x4[x5|x6|yl]|y2

25

05

Haiiném xoadppunuent C

1 1

1
C= e
S, 1222422 6

HaﬁﬂéM Py npeaABapruTCIIbHO OTBICKAB BCC HGO6XO}II/IMBI€ 3HAUYCHU:

=Ko _MLxyl-Mlx}My
"“o.0, VDx[VD[y]

Mlx-yl= [ x-y-f(x, y)dxdy

x

2
[xy] :f_fx Y= dxdy+f xdx- f y— dy—l+2 2l
0 % 6 3 3



7228
_Mlxy]-M[x]-M[y]_3 99 _
81 81
8
OrtBer: M[x-y]:zé M[x]:% M[y]:§ D[x}:ﬂ

P, =0.29637



3AOAHA 10.

[To BeIOOpKE IByXMEPHOM CIIy4ailHOW BEJTMYUHBI:

- BBIYUCIIUTH TOUYEUHYIO OLIEHKY KO3((DULIMEHTa KOPPETALHHY;

- BBIYUCIIUTh HHTEPBAIILHYIO OIIEHKY KoddduimenTa koppensuuu (y = 0,95);

- IPOBEPUTH FMIIOTE3Y 00 OTCYTCTBUU KOPPEISILIMOHHON 3aBUCUMOCTH;

- BBIYMCJIUTH OLIEHKU [AapaMeTPoOB @y U a; TMHUHU perpeccun ¥ (X) =d, +a,x ;

- IOCTPOUTDH IUArpaMMy PACCEUBAHMS U JIMHUIO PETPECCHH.

JIBymMepHas BbIOOpKA:

(0.30;0.75) (-0.98; 4.02) (3.42; -5.79) (0.20; -1.46) (1.25; 0.28) (-3.85; -5.29) (-0.98;
1.10) (-0.60; 2.36) (-1.13; -4.60) (-1.74; 1.56) (-1.90; 3.94) (3.62; -0.26) (1.64; 3.25)
(-2.58; -3.62) (-3.03; 3.84) (-0.85; 0.52) (0.76; 2.99) (0.80; 1.67) (-1.60; -2.25) (-1.76;
4.38) (4.98; 0.44) (1.12; -1.39) (-1.20; 0.23) (-0.08; 2.01) (2.05; 0.16) (2.46; -2.58)
(1.23; -2.48) (-2.14; 5.15) (1.14; 1.65) (1.32; -1.03) (2.32; 0.93) ( 2.97; -1.07)
(-0.25; 0.51) (1.32; -0.09) (5.48; -0.48) (0.77; 2.81) (-3.04; -0.46) (1.55; -2.20)
(-3.20; 1.21) (0.51; -0.85) (1.78; 4.50) (0.83; 1.52) ( -2.65; 0.96) (-3.85; -1.13) (0.89;
-6.09) (-3.06; -2.09) (0.28; -0.53) (1.87; 3.86) (2.53;0.54) (-0.67; -7.41)

n=50- KOJIMYECTBO ABYMEPHBIX YUCET
BbruncinM TouedHyI0 OLIEHKY KO3 dUIIMEHTa KOPPEAIUU.
OLEeHKN MaTeMaTUYeCKUX OXKUJAHUMN:

mx:)—c:lzx,:o,ms
n =
m :y:%Z $,=0,0798

Ouenka nucnepcuit:

D, S

X =4,888

7°=8,258




CocrosiTenbHast OLIEHKA KOPPEISALIMOHHOTO MOMEHTA paBHa:

1 <« 1
K = Y.— -x-y=—0,233
» n—lg‘x’y’ n—1 Xy ’

CocrosiTenbHast olieHKa kK03 UITMEHTa KOPPEIAINN paBHA:

Kx
L =—0,03667

S =TS S0)

BrrunciuM nHTEpBaIbHYIO OIIEHKY KOd(hPHIeHTa KOPPETAUN ¢ HAJEKHOCTHIO

g=0.95 o dhopmyse:

e —1 e’ —1
<R <
1+R z 1+R z
T a=0,5In > ——2~L—  p=0,5In S
o I-R, n-3 1-R, n—3

Z, -3Hadyenue ¢pyHkuuu Jlamnaca, T.e. @ z,=y /2=0,95/2=0,475

Kotopoe B Haiiem ciiydae paBHo 1,96.
TOra

a=—0,106 b=0,325



HOCTpOI/IM AuarpaMmy pacCCruBaHUs U JIMHUIO PCTPCCCUU!
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