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(A1) + ( 2) + ( 3) + (A4) = 1.

(A4) = 1 – (A1) – (A2) – (A3) = 1 – 0,45 – 0,35 – 0,15 = 0,05.
6.

— —

. 1 =
2 = { 3 =

}.
A =

= 1 · 2 · 3 1, 2, 3 (A) =
= ( 1 · 2 · 3) = ( 1) · ( 2) · ( 3) = (1 – 0,1) · (1 – 0,15) · (1 – 0,2) = 0,612.

=
= 1 + 2 + 3 1, 2, 3



16

1 2 3 1 2 3 1 2 3 1 2 3· · · · · · · ·B A A A A A A A A A A A A 1 2 3 1 2 3 1 2 3· · · · · · .A A A A A A A A A

B = {
} 1 .P B P B 1 2 3· · .B A A A

1 2 3 1 2 3· · · ·P B P A A A P A P A P A 0,1·0,15 ·0,2 0,003.

§4.

1, 2, ..., n

1
· .

k

n

k B
k

P A P B P A (6)

1, 2, ..., n

( k) — k-

A( k ( k

1

· ·
.

·

k k

k

k B k B
A k n

k B
k

P B P A P B P A
P B

P A P B P A (7)

1, 2, ..., n

.
2)

( 1) + ( 2) + ... + ( n) = 1. 
P A P A P AB B Bn1 2( ), ( ),..., ( ).

7.

—
—

•
•



17

1

2

P(B1) = 0,6;  P(B2) = 0,4;   
1

0,94BP A ;
2

0,98.BP A

11
1

· 0,6 ·0,94 141 0,59;
0,6 ·0,94 0,4 ·0,98 239

B
A

P B P A
P B

P A

22
2

· 0, 4 ·0,98 98 0,41.
0,6 ·0,94 0,4 ·0,98 239

B
A

P B P A
P B

P A

§5.

-

n(m1 m m2

n(m).
n n -

q.
n q npq > 9, 

n = np
n q (q << 0,1) 

‘ = nq
.

n(m1 m m2).
n n

n q npq > 9

n

n q ‘ = nq



18

n
(m k (m k k n

(m k) = n(0 m k), 
(m k) = n(k m n

(A) = q = 1 – p.
n m

:
· · .m m n m

n nP m C p q (8)
n m m

k1 k2, 0 k1 k2 n
n(k1 m k2) = n(k1) + n(k1 + 1) + ... + n(k2).

n
n(1 m n) = 1 – qn.

m0 n

n · p – q m0 n · p + p.

n

ln 1 .
ln 1

Pn
p

8.

= { }
(A) = = 1 – 0,8 = 0,2.

q = n =

2 82 2 8
10 102 45 · 0,2 · 0,8 0,302;P C p q



19

1010
10 1 10 1 1 0,8 0,893;P m q

0 10 1 10 1
10 10 10 10 102 10 1 0 1 1 · 0,2 · 0,8 · 0,2 · 0,8 0,624.P m P P C C

n · p – q m0 n · p + p,

10 · 0,2 – 0,8 m0 10 · 0,2 + 0,2.

m0 = 2.

n
m n

< :
, .

!

m

nP m e np
m

9.

n

n = 90000, = 0,0001.
= np

5
9

90000
95 0,0607.
5!

P e

—
n

m
1 ,nP m x
npq

2

21
2

x

x e — .m npx
npq

—
n

A m1 m2

1 2 2 1 ,nP m m m



20

2

2

0

1
2

x t

— 1
1

m npx
npq

, 2
2

m npx
npq

.

10.

155

. n =

30
100

m = —
1 .nP m x
npq

155 500 ·0,3
500 ·0,3 ·0,7

x 0,49, (0,49) =

500
1155 ·0,3538 0,033.

500 ·0,3 ·0,7
P

m
1 2 2 1 .nP m m m

2
200 500 ·0,3
500 ·0,3 ·0,7

x 4,88, 1
100 500 ·0,3

500 ·0,3 ·0,7
x –

(–x) = – ( (–4,88) =
= – (4,88) = 0,4999. 

500 100 200 4,88 4,88 0,49 0,49 0,98.P m

n
m -

>
lim 0,
n

mP p
n

m p
n

n
m p
n

lim 1.
n

mP p
n



21

2 .m nP p
n pq

n > 100, npq > 20.
11.

n = 625;   p = 0,8;   q = 0,2;   = 0,04.
0,8 0,04 .mP

n

6250,8 0,04 2 0,04 2 2,5 2 ·0,4938 0,9876.
0,8 ·0,2

mP
n

12.
n

0,02.

= 0,5; q = 0,5; = 0,02.
n

0,8 0,02 0,7698.mP
n

0,8 0,02 2 0,02 0,7698.
0,5 ·0,5

m nP
n

0,04 0,3849.

0,04 1,2.n

21, 2 900.
0,04

n

§6.



22

—

x1 x2 ... xn

p1 p2 ... pn

,i ip P X x
1

1.
n

i
i

p

, p
1).

0 x1 x2 x3 xn–1 xn X

pn

p1

p3

pn–1

p2

P

...

— —

F( ), 
X

F( ) = (X < x).

( ) —
{0, 1, ..., n

1 ,n ii i
i np C p p

(0;
n

.
— n

1 .ip
n



23

( ) —
k {0, 1, 2, ..., n

,
!

k

nP k e
k

= np, n , p 0.
—

k {1, 2,
1,k

kp pq

q = 1 – p

.
—

k {0, 1, ..., m

,
k m k
n N n

k m
N

C C
p

C

n m, N n.

N
S N – S m

X m

X

X x = 3.
X

N =
S =

N – S =
m = 6 X —

X
6

6 33
6
39

·
.

i iC C
P X i

C

=
X 0 1 2 3 4 5 6
P 1107568

3262623
1424016
3262623

613800
3262623

109120
3262623

7920
3262623

198
3262623

1
3262623

( X = 3
F(3) = (X < 3) = (X = X = X = 2) =

= P(X = 0) + P(X = 1) + P(X = 2).



24
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3262623

+ 1424016
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3262623
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M(kX) = kM(X).
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4. M(XY) = M(X) · M(Y X Y —

D(X) = M(X – M(X))2.
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(X) = 559,29 24,28.D X

F(x
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3) ; .P X P X F F f x dx

F(x

.
x

F x f t dt

a; b

0,
1 ,

0,

x a

f x a x b
b a

x b

0,

,

1,

x a
x aF x a x b
b a

x b

( >

0,
,x

x
f x

e x



26

0,
1 ,x

x
F x

e x

a

2

221 .
x a

f x e

y = f(x x
y = f(x

;
,a aP X

( ) —
a

, .a M X D X
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»: 

[a – 3 ; a + 3

.M X x f x dx



27

2
,D X x M X f x dx
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1 2
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m nP p
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0,5 0,475.
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0,5 1,96,
99
n 21,9699 · 1522.
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—
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1, 2, 3, 4, 5, 6, 7.
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F*(
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ni 2 4 7 4 3
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3.

X < 1 =
2* 0,1
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6* 0,3
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13* 0,65
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F x ,
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F*( ) = 1
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7 72 2
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20 ·1 1 ·3 2 ·4 3 ·6 4 ·5 5 ·4 6 ·225 3,24

25 1 25
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, (t) = 0,99
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i i i i
k k k

x i x i x x
i i i

a n x a n x a n x n y x

a n x a n x a n x n y x

a n x a n x a n n y

1
i j

i

i

m

x y j
j

x
x

n y
y

n
— m —

Y,
i jx yn — xi; yj).

7.
x y:

x 2 3 4 2 3 4 2 3 3 4 2 3 4 5 5 5 5 5 7 7
y 4 5 1 3 4 3 4 4 3 3 4 4 3 5 4 5 4 5 6 6

.
Y

X 1 3 4 5 6 nx

2 — 1 3 — — 4

3 — 1 3 1 — 5

4 1 — 3 — — 4

5 — — 2 3 — 5

7 — — — — — 2

ny 1 2 11 4 2 n = 2
0

X Y.
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x
1
2
3
4
5
6

1 2 3 4 5 6 7
4

x y
.xy kx b k b

2 ;

.

k x bx xy

k x b y

y
x

x

y y r x x

r X
Y

2

1 121; ; ;
j ji

m mk

j y j yi x
j ji

y y y y

y n y y nx n
y x D D

n n n
,

2

2 212 2 .
j

m

j y
j

y

y n
y y y

n

2

2 22 2 1 .
i

k

i y
i

x

x n
x x x

n

,b
x y

xy x yr 1 1 .

k m

i j ij
i j

x y n
xy

n

2 ·4 3 ·5 4 ·4 5 ·5 7 ·2 78 3,90;
20 20

x

1·1 3 ·2 4 ·11 5 ·4 6 ·2 83 4,15;
20 20

y

22 2 2 2 2
2 2 ·4 3 ·5 4 ·4 5 ·5 7 ·2 78 2,19; 2,19 1,48;

20 20x x

22 2 2 2 2
2 1 ·1 3 ·2 4 ·11 5 ·4 6 ·2 83 1,13; 1,13 1,06.

20 20y y

xy x y :
2 ·3 ·1 2 ·4 ·3 3 ·3 ·1 3 ·4 ·3 3 ·5 ·3 4 ·1·1 4 ·4 ·3 5 ·4 ·2 5 ·5 ·3 7 ·6 ·2

20
xy x y

78 83· 0,87.
20 20

0,87 0,55.
1,48 ·1,06

r
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1,064,15 0,55 · 3,90 ,
1,48xy x

0,39 2,61.xy x

X Y
0,39 2,61.xy x 0,55r

X Y 0r ,
X
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