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. ,   

 
= { -      

}      
: 

 
1 = {  }  2 = {  }. 

      
 

,  = { 1, 2}.     

 

    

:   

 

   
,   

 

  ,   

 

 
( . 1-5). 

    

.1.

     

.2.

   

A  ( A )  , -      
( .1).

   

  

 

(A B)    
,          

 

 
( .3).  

 

  

 

(

 

 BA )   -  
( .4). 

  

 
,    -     

 

( .2). 

  

\

  

,   ,    
,     

 

( -

 

  
.5, .8). 

   

.3.     .4. 
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.5.

  

  

  

       

 

.   .   -

: 

 

)     ; )    . -   
.

 

.

 

  1 = {  },

      

       2 = {  }, , 
       6 = { 

 

}       
= { 1, , 6}.  

=

 

{    } =  { 5, 6}, 

 

= {

 

  } = { 2, 4, 6}, 
A

 

= {  5 } = { 1, 2, 3, 4}, 
A B  = {         -

} ={ 2, 4, 5, 6},  
= {

 

    5

 

 } = { 6}. 
\ = {

 

    5

 

 } = { 5}.  
.

 

6     

 

- 
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. 6 

 

. 2 

. 4 

. 6 

. 5 

. 
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1.1.   

   
 

:

 
 , ,  - 

  
      

,    :

 

1)    ( = { 1, , N }), 
2)     : 

 

    P ( 1)=P( 2)= =P ( N)= 
)(

1
.          

 

P (A) = 
)(

)( ,  

N(A) 

 

  ,  - 
A,   

      N( )  

 

   .

 

              «  
».

 

 
.

 

1.        -
, . .  0  ( )  1. 

2.     , . .

 

( )=1.

 

3.     , . .

 

( )=1.    

    

1.    2 .   

,      .

 

.  ,       -  
2 : 1 =  ( )  2 =  ( ).   

«       »  
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.      -
:

  
= { , , , }  N( ) = 4, 

 = {  } = { , }  N (A) = 2.    
,   

( ) = 
)(
)(

 = 
4

2  = 
2

1  . 

   

2.    .  - 

, : )       ; )        
6; )  - 

.

 

.  « »        
1, 2, 3, 4, 5, 6.      « »  -

. ,      ,  -        
( , ),  

 

 

 

       
1  6.

 

 

 

)6,6()5,6()4,6(

)6,5()5,5()4,5(

)6,4()5,4()4,4(

)3,6()2,6()1,6(

)3,5()2,5()1,5(

)3,4()2,4()1,4(
)6,3()5,3()4,3(

)6,2()5,2()4,2(

)6,1()5,1()4,1(

)3,3()2,3()1,3(

)3,2()2,2()1,2(

)3,1()2,1()1,1(    

N (  ) = 6 · 6 = 36. 

) ={   }.    -
,  

 

    ,   
2, 4, 6, . .

 

           (2,2) (2,4) (2,6)   
 =    (4,2) (4,4) (4,6)      .   

           (6,2) (6,4) (6,6)    

« »   

 

  N (A) = 3 · 3 = 9.    

( ) = 
)(
)(

=
36
9

= 
4
1

=0,25. 

) 

 

= {    6}.     -
,      ={(1,5), (2,4), (3,3), 

(4,2), (5,1)}. 
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, N(B) = 5  ( ) = 
)(
)(

=
36
5

. 

) 

 
= {  } = {(1,1), (2,2), , (6,6)},

 
N (C) = 6    ( ) = 

)(
)(Ñ

=
36
6

 = 
6
1

.  

     

1.2.  

    

 

:

 

 ,  ,   
,  ,  ,  .

  

        

-
,     ,   

,      -
. ,     7    

?        
5 ?  

 

  6 -
,      ?        

-
.

 

    
,    

 

 
:     -

.

 

 
.

 

  1  n1  , - 

2   n2  , ,  m  

 

nm  -
.         1  

2    m    n1+n2 + +nm.  
.   1  n1 ,  

2   n2 , ,  m  

 

nm 

.          

1 , 2 , 3   m    n1 n2 nm.  
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1.      «  

»   30  ( 2006

 
.), 45  

( 2003

 
.), 20  ( 2001

 
.).   -  

? 
.   1={  2006

 

.}  
n1=30, 

2={ 2003 .}  n2=45, 

3={ 2001 .}  n3=20.         
- 

 

n1+n2 + n3=30+45+20=95.  

   

2 (

 

 2 §1.1).    

N( )   ,   
.     6 , -

,        n1=6,    

 

n2=6.   N( )= n1 n2 =6 6=36.       
.    

3   (2,

 

4, 6).   

 

1={  ,     }  

 

m1=3,  
2={

 

 ,     }

  

m2=3.  
, 

 

N( )=m1 m2=3 3=9.  

   

3.         
.     -

,      26 ,   

 

24,   

 

28     25? 
.         

n1=26 ,     n2=24 . ,          
n3=28, 

n4=25.   ,     -      

 

n1 n2

 

n3 n4 =26 24 28 25=436800.  
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4. 

  
    .

 
   

,      / ,   
3    .            

.  -       
?

 
.      ( . 1, .13).   

. 1

 

        
4 . 

. .  1={  }={3    -
}  4  

 

n1=4. , 2={    
}={  }  2 , . . n2=2. -       

n1 n2=4 2=8.  

  

  

n 

 

   , 
. .  n    .

 

   
n   n =n!.                           (1) 

  

   
n    1  n: 

n! = n (n - 1)(n - 2)  2 · 1, 
( : «n »).

 

 
:

 

n! = n (n - 1)!, 
0! = 1, 
1! = 1.   

    

5.         , 
, .    ?

 

.  1.   .  -       
( . 2). 

,   6  . 

    

1

  

 

2

  

 

3

    

  

    

/
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.2.

 

 

2.     : 
{ , , , , , }.  

 

 
3.     2 , ,  

 

    
.     

(1): 3 =3!=3 2 1=6.  

   

6.          
,    « »      

.    6 . 

 

1)       
,         

?

 

2)    2  3 ,  -        
-    

.    - 

 

 
? 

. 1)         -
.  

1.       1 ,  
, ,   6 .  .1    

.

 

                                             1

         

      1

 

1 2 3 4 5 6 

 

 
2

 

1 2 3 4 6 5 

 

 
3

 

1 2 3 5 4 6 

 

 
. .

        

 

. 1 ,          
6 : 6 =6!=6 5 4 3 2 1=720.  

2.         
.    ,     



 

17         

-
.    ( )      

n1=6 ,    ( )     
n2=5   . .   ( ) -   

n5=2 .   ,   

 
6   6    

6 5 4 3 2 1=720. 
2)  2  3      ,    

,     .   
2!=2 1=2    ( 

 

2   

 

3

 

 

  

3   

 

2).  4     

4 =4!=4 3 2 1=24 . -

,     2! 4!=48.  

  

  

n  

 

k   

 

k , -     
n .  

 

   
n   k 

  

                                 
)!(

!
kn

n
Ak

n ,            (2)  

( : «  

 

n  

 

k).                                                  

    

7.   

 

  -

:    - ,   -
.    6 .  -   

?

 

. 

 

 
1.      -  

: , , , , , .

   

 
2

  

1- -

 

2- -

             

 

. .
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. 2     . -  
( )  ( ).      

 
  

,    1-  2- -

 
  

. 

 
         

6      
 (2): 

120
123

123456
)!36(

!63
6A .  

2.          
3 

 

( . . 2),     -   
6

   

n1=6 ,   5    
- n2=5 ,   -   

n3=4 .     -  

n1 n2

 

n3 =6 5 4=120.  

  

  

n   k  

  

   k   n    
.

 

  

 

n  

 

k  

 

)!(!
!

knk

n

P

A
C

k

k
nk

n ,          (3) 

( : «  

 

n  

 

k).   
k
nC  .    

    

7 ( ).    7        

3   - 

 

. 

 

.        ,  
,     ,   ( )  ( )   

.      ( ), ( ), ( )  
( ). . .  3!=6       -     

. ,  -       
6  (    

)      (3):

 

.20
!3!3

!3456
)!36(!3

!63
6C  
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8.    7    4 

.       
.   ,  )  ,   -  

,   ; )     
4  ; )       

,   2

 
,  

 
. 

.            
. ,     (  

,  )       
.      - 

.

 

)

 

  .            
- 

, . .       ,          
- 

(5).    3  

 

  (11 - 

).    3
11C , . .

  

N( )= 3
11C .  

= {    3 }.    

 

    
, 

 

   
3       11 ,   4 - 

.    

 

   - 

N(A) = 3
4C . 

P (A) = 
)(
)(

 = 
3
11

3
4  = 

)!311(!3
!11

)!34(!3
!4

 = 
!1!3
!4

 · 
!11
!8!3
 = 

!11
!8!4
.   

:

 

4! = 4 · 3 · 2 · 1, 
11! = 11 · 10 · 9 ·8 · 7 · 6 · 5 · 4 ·3 ·2 ·1 = 10 · 9 · 8!, 

( ) = 
!891011
!81234
  = 024,0

55
4

.  

) 

 

= {   4  }. 

N( )= 4
11C .  4

7C    

 

 

 

 

.   
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( ) =
)(
)(

 = 
4
11

4
7C

 = 

)!411(!4
!11

)!47(!4
!7

 = 
!3!4

!7
 · 

!11
!7!4
.   

7! = 7 · 6 · 5 · 4·3!, 
         11! = 11 · 10 · 9 · 8·7!,  

( ) = 
!78910·11!3

!7!3456 ·7

 

= 1,0
66
7

. 

) 

 

= {   2    3 }.        

5   N( )= 5
11C .   

.        
2
7C ,      

 

3
4C -

.        
2
7C · 3

4C .

 

( ) =
)(
)(

 = 
5
11

3
4

2
7 C

 = 

)!511(!5
!11

)!34(!3
!4

)!27(!2
!7

 = 
!1!3

!4
!5!2

!7
 · 182,0

!11
!6!5
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2.

  
    

   
 

:

 

  ,  -
,   ,  .

  

  

.                 

:

 

(  + ) = ( ) + ( ) 

 

( ).                                                        (1)    
( )=0   ( + )= ( )+ ( ) .    

( ) n   -   
:

 

( 1 + 2 +  + n) = ( 1) + ( 2) +  + ( n).                           (2)      

 

 
,      

,    -    

 

( | ) ( - 
: B( )).        

-  

 

 

 

   

 

( ( ) > 0): 

( | )=
)(

)(
.            (3)          

-
: ( ) = ( ) ( | ) = ( ) ( | ).        

-  
:

 

( 1 2  n) = ( 1) P(A2|A1) P(A3|A1A2)  P(An|A1A2 An-1).     (4)    
,         

: (A| ) = P(A), P(B|A) = P(B).        

 

P(AB) = P(A) P(B),            (5) 
. .     

 

 

 

 -   
.

 



 

30    

, -  
,     -

:

 
P(A1A2  An) = P(A1) P(A2)  P(An).    

.1, 2

 
( .30, 31)     .

     

.1.
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 1.   .

  
  

,  )

 
  ; )   

,  ,      .

 
.  .3    . 

     

. 3     
.  

N( ) = 6. 
)  

 

   .  

 

= {

 

 }={2}, N( ) = 1,  P( ) = 
)(

)(
= 

6
1

. 

)

 

 

 

  . 

 

= {   4 }={1,

 

2, 3, 4}, N( )

 

= 4  P(B)=
)(
)(

=
6
4

. 

AB = {  } = , ( )= ( )= 
6
1

.   

:

 

P ( | ) = 
)(
)(
= 

6
4
6
1

 = 
4
1

=0,25.    

  

 

1/6,   -  
1/4.    (

 

)      ,    

 

-        
-

.

     

2.      .          

.1 .3   .5  

.2 .4   .6
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0,7,    

 
0,6.   ,         

,    -   
.

 
.   :

 
1 = {    },

 
2 = {    },

  

= {       }.

 

( 1) = 0,7,  ( 2) = 0,6.       
.

 

 
1.  «   1 »      

:

 

1= 21BB 

 

  ,    

  

.

 

2= 21BB 

 

    ,    

 

.

 

3 = 1 2 

 

  .

 

 

1, 2, 3   (   

1,   2,   3).    

 

      
,      

(2):

 

( ) = ( 1  2  3) = ( 1 + 2 + 3) = ( 1) + ( 2) + 
( 3) = ( 21BB ) + ( 21BB ) + ( 1 2).      

, , - 

1  2, 1  2B , 1B  2 

 

.    (5): 

( 21BB ) = ( 1) ( 2B ) = 0,7  (1  0,6) = 0,28, 

( 21BB ) = ( 1B ) ( 2) = (1  0,7)  0,6 = 0,18,

 

( 1 2) = ( 1) ( 2) = 0,7  0,6 = 0,42,

 

( ) = 0,28 + 0,18 + 0,42 = 0,88.  
2.    

 

  
: ( ) = 1

 

( A ). 
A = {  }  A = 21BB .  

( ) = 1

 

( 21BB ) = 1

 

( 1B ) ( 2B ) = 1  (1  0,7)(1  0,6) = 0,88.  

3.  : «     » -
,       ,   ,   

, . .  = 1 + 2.   
(1)   :
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( ) = ( 1 + 2) = ( 1) + ( 2) 

 
( 1 2) = 0,7 + 0,6 

 
0,7  0,6 = 0,88.
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 · 
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2. ={

 

  3

 

},  ={

 

  4 } 
)

 

(  + ) = ( ) + ( ) 

 

( ), 
) ( + )= ( )+ ( ). 
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( ), 
) ( + )= ( )+ ( ).     
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5 -
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1. ,     -

,      .  I  35%  
,  II  45%   III  20%.   -     

6%, 4%  7%.
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I

 

 II

 

 III

 

 

 

35% 45% 20%  
(%)

 

6% 4% 7% 

 

)  

 

= { }, 

1 = {    I}, 

2 = {    II}, 

3 = {    III}.  

1, 2, 3    , . .     
.    I  -  

(  )  35%,  -  

 

( 1) = 0,35. 
, ( 2) = 0,45  ( 3) = 0,20.  

I  5% , ,  -     
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I,  ( | 1) = 0,06. 
( | 2) = 0,04  ( | 3) = 0,07.    

,  

 

( ) = ( 1) ( | 1) + ( 2) ( | 2) + ( 3) ( | 3) = 0,35 0,06 + 
+0,45 0,04 + 0,20 0,07 = 0,053.
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)()( 11 H
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2 = 1H = {  }.

 
 

, ( 1) = 0,4  ( 2) = 1 

 
( 1H ) = 1  0,4 = 0,6.  

{ | 1} ,      ,    
.      - 

,      -
,  ( | 1) = ( 21 è  ) = (1  0,6)(1  0,7) = 0,12.    

( | 2).  { | 2} ,      
,    -

.  ,        -
,        .  

(  2, § 2). 
( | 2) = ( 2121 ) = 0,6 (1  0,7) + (1  0,6)  0,7 = 0,46.
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)(

)()( 11  = 
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