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, ,  

 [4]. 

,  3. 1,  1  

 1, 3, 6, 7, .  

 

: 

, : 

1).  = 0  = 0  = 1   2).  = 0  = 1  = 1 

3).  = 1  = 1  = 0   4).  = 1  = 1  = 1 
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    ,   

. 

 

.Y abc abc abc abc      (3.4) 

 

 (3.2), ,  (3.4), 

, , 

, . 

, ,  

 1,    (  

)  ( ). 

, ,  

,  ,  

 ( ). 

 (  2.1) :  

 

.y abc abc abc abc     (3.5) 

 

,  ,   (3.5)  

 ( ) , , ,  

(3.6) , .      

 (3.4), : 

 

)()()()( cbacbacbacbay      (3.6) 

 

:  

,  

 . 
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,  

, 

, , . 

 ( ) 

, ,  

. 

 

, , 

,  

, , ,    3.1 

3

)7;6;3;1(),,(

iVky

cbay
 

 (i) = 1, 3, 6, 7. 

:  k,  ki 

= 1, 3, 6, 7. 

 

, ,  

. 

 

3.3.  

: 

- ; 

- ; 

- ; 

- ; 

 ( ). 

. 

 

baababba ;       (3.7) 
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 ( ) 

     

    (      

): 

 

)()();()( bcacabcbacba     (3.8) 

 

 ( ). 

,  

: 

 

)( bacbcac       (3.9) 

 

, . 

,    

: 

 

baccbba ))((    (3.10) 

 

 ( ). 

: 

baba ,    

: baba ; 

,  

 – : 

 

......

......

cbacba

cbacba
     (3.11) 
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3.4  

1)          1 + 1 = 1;  111 ; 
2).  0 + 0 = 0;           000 ; 
3). 1 + 0 = 1;  001 ;  

4). 01 ;  10  ( ) 

5). bbba  
 
3.5  

,  

 (  

  ).  

: 

1.  (  0): 

0 0;a  0 ;a a  0 0.a c b  

 

2.   (  1): 

.11
;11
;1

cba
a

aa

 

 

3. ). :  

aa
aaa

aaa

n
            aan  

 
4.  ( ): 

1;0 aaaa  

 

5.  (   ): 

aa  
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,  

, : 

6. :  

azacabaa
abaaababa

))...(()(
)(;)1(

 

 

7. :  

ababa
abaab

)()(
 

 

8. :  

babaaabaa

babaaabaa

babaa

abbaa

abcabaabc

acbacabacbcaba

caabbccaab

)()(

;)()(

;)(

;)(

;)(

;)()()()()(

;

 

 

9.   

zcbazcba

zcbazabc

......

;......
 

 
3.6  

, 

, ,  (  3.4  

3.5). 

  . , 0  

,  . 
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, 3  ,   

 .  
 

 3.4 –      

  

 0 1 2 3 
0 0 0 1 1 

1 0 1 0 1 

 
 3.5 –     

 
 

 
 

   

 

0  0 a  
 

1 

 

 

 

a  a  
 

2 

 

 

» 
a  a  

 

2  1 a a  

 
 

 

,  

. 

 

, . 

     ( )  1 = , 

 (1),    (0). ,  
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,  ,  y –  

 ( )    : ay 2 ,   – 

,   –   – ,   – .  

, . 
 
3.7  

, ,  

,  

. 

,  

: , .  

, , ,  

 2n . : , , 

, ,   ,  ,  

 (  3.6) 

  
 3.6 –  

 

  0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

1 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

 

3.8  
 

: , , .  

, ,    

 ( ). , ; .  
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3.9   

 8F A B  

,  

 8F A B . ,  14F A B i

  ,  

 14F A B . 

  

. 
 

3.10.  ( )   

  
  . 

 

.  ( )  

. 

,  

 (  3.7). 

 

 3.7 –   
 

 1, 4, K5  K6  

 

.  

.  

 

).  

.  

 

 

    F 

0 0 0 0 0 

1 0 0 1 1 

2 0 1 0 0 

3 0 1 1 0 

4 1 0 0 1 

5 1 0 1 1 

6 1 1 0 1 

7 1 1 1 0 
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: 

1

4

5

6

;

;

;

.

K C B A

K C B A

K C B A

K C B A

 

 

.  

: 
 

1 4 5 6 .F K K K K C B A C B A C B A C B A     (3.12) 

 

,  

,   

. ,  

, . 

  ( ), 

 (    

)   ( )  

:   , ,  

    . 

  

3.11.  ( )  
 (3.10)  

) ,  

, ,  

 ( ). 

, 

 (      

). 
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3.12.  ( )  

  
 3.4   

, 2, 3  K7  

).  

 3- ,  

 0 . . 

 (  3.4). 

0 2 3 7; ; ; .K A B C K A B C K A B C K A B C  

: 
 

0 2 3 7 ( ) ( ) ( ) ( )F K K K K A B C A B C A B C A B C . (3.13) 

 

 ( ),   

 

)  ( )  

  : , ,  

. 

. 
 

3.13  ( )  
 (3.4)  

, ,  

,  

). 

 

,  (  

). 
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3.14   
,  

 ( ) , ,  

. 

, : 

– ; 

 ( ). 
 

3.14.1.  ( ) 
 

. 

 1 . : 
 

F = C B A+ C B A+ C B A+ C B A .    (3.14) 
 

, : 
 

F = C A+ B A ,       (3.15) 
 

 ( ) , . 

 2 . : 
 

F = C B A+ C B A+ C B A+ C B A.   (3.16) 
 

 A A A  
: 

 

F = C B +C A+ B A .     (3.17) 
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,  

 

. 

 

). 
 

3.14.2.   

 ( ) 
 ( ) [3, 11, 18] ,  

,  

: ,  - . 

 

. 
 

3.14.3.  
, 

 

.  

 – n  

. , 

 n = 2, 3, 4  , . 3.1.  

 

 

2 .N N n      (3.18) 

 

2n ,  22 4; 3 8, 4 16.N n N n N  

,  

. 

, , ,  

 ( ). ,   
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, ,  

). ,  3n . 3.1)  

  ( )  – 

 ( ). 

 
)      ) 

 
) 

. 3.1 – : ) ; ) ; ) 

 

 

,  (  

). ,    

. 

, : 

1) ; 

2) . 
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, 

. 

,  

 – . 
 

3.14.3.1.  

 ( ). : 

1)  ( )  ( ) 

.  2, 4, 8, 16,...  ( ). 

2)  ( )  

,  ( ). 

3) ,  ( ) . 

4)  ( )  

. 

5) ,   

, . 

6)  -  

. 

7) ,  –  

. 

8)   ,  (  

),  

),     .  

, ,  ( ). 

  ( )  

),  ,   

). 

9)  ( ).  

 ( )  ( ). 
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10)  ( ). ,  

   (    

 ( )). 

   ,  

,   ,  

.  

 0  

, ,  

. 

 ,  

  ,   

.  

   ( ). 

 3.1  n = 2, 3, 4.  n > 

4 ,  [18].   

,  

 [5, 6]. 
 

3.14.3.2.  

 

 1.  

,   

1, 2, 3, 4.  

,  

. ,    

: 

1) 4, 3 2 1; 

2) 4, 3, 2 1; 

3) 2 4, 3 1; 

4) 3, 2 1 4; 
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, : 

5)  T 4, T 3, T 2  T 1; 

6)  T 2, T 1  T 4, T 3 

. 

 

. 

  ,  

,      

. 

: 

4  D;  T 3  P; ; , ,  

 – F. ,  

 (  3.8). 

 3.8  

 4) ( 3) ( 2) ( 1)   

  D C B A F   

0 0 0 0 0 -  

1 0 0 0 1 -  

2 0 0 1 0 1 3) 

3 0 0 1 1 0 6) 

4 0 1 0 0 -  

5 0 1 0 1 -  

6 0 1 1 0 -  

7 0 1 1 1 1 4) 

8 1 0 0 0 -  

9 1 0 0 1 -  

10 1 0 1 0 -  

11 1 0 1 1 -  

12 1 1 0 0 1 1) 

13 1 1 0 1 -  

14 1 1 1 0 0 5) 

15 1 1 1 1 1 2) 
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, ,  3.2. 

  

 
. 3.2 –  ,  

 

, ,  

.  

: 1-  (1I)  

, 2 –  (1II)- , 2-  3 

 (1III) -4- . 

 

: 

I IIIII
1 11

F = B +C A+ C A      (3.19) 
 

,  

. 

   (0) .  

, 1, 6, 9  11  

,  ( ).  

 ( )  6,14,  (0II) – 1, 3, 11  9. 
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    : 
 

I II0 0

F =( C + A+ B ) ( A+C)      (3.20) 

  

 (3.11)  (3.12) ,   ,  

   ( ).  

 [3]. 

 2  2- : 

1 2. .  

 3.3. 

 
 3.3 –  

 

, :  - ;  -  

; - ;  -  

, 1, 2 - 

 (  3.7); -

1, 2 ( , 1 2); 

1, 2 - 1, 2 ( 1,  2); T  -  

 (  F3);  – , 

 F1  F2 (  3.8). 
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 3.7 –  
 

  1 2  

0 0 0  

1 0 1  1 

2 1 0 2 

3 1 1 – 

 

 3.8 –  

 F1  F2. 

 

 F1 F2 

F3 =0   – – 

 2 1 0 

1 0 1 

 

 TP  (F3).  

 = 0 ( ), , F1, F2,  

.   =  1,  –  

 (  F1, F2) .  

 1 =  2 =  1  (  3.6),  F1, F2, F3 ,   

, . ,  –  

 F1, F2, F3,  

: 1, 2, 2 1.  

: 
 

3 ,1 2 2 1 2F =      (3.21) 

1 ,1F       (3.22) 

2 1F = .       (3.23) 
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 (  3.9)  

. 
 

 3.9 –  

 (D) (C) (B) (A)    
 D C B A    

1 2 1 2 F3 F1 F2 
0 0 0 0 0 0 - - 
1 0 0 0 1 0 - - 
2 0 0 1 0 0 - - 
3 0 0 1 1 - - - 
4 0 1 0 0 1 1 0 
5 0 1 0 1 0 - - 
6 0 1 1 0 0 - - 
7 0 1 1 1 - - - 
8 1 0 0 0 1 0 1 
9 1 0 0 1 0 - - 

10 1 0 1 0 1 0 1 
11 1 0 1 1 - - - 
12 1 1 0 0 1 0 1 
13 1 1 0 1 0 - - 
14 1 1 1 0 1 0 1 
15 1 1 1 1 - - - 

 

 F1, F2, F3  ( . 3.4) 
 

 
 3.4 –  F1, F2, F3, 
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 (3.21-3.23)  

   

. 

,  F3= 1,  F1  F2 , 1 

 F1= 0, F2= 1 , 1 = 1.  

2 , 1 = 1 = 2, 1   . 

1 = 0  F3= 1, , 2 ( 2 = 1). 

 (3.11) . F3= 1  

. ,   1 ( 1 =1),  MP-  

, 2 ( , 2 = 0,  3.8). 

,   2 ( 2 =  1),   M  

 ( 1 =  2 = 0).  

 (3.21). 

 2  

: 

1. ,  

,    

. 

2.   . 
 

3.14.4    
 3.5  

 (n= 4). 

,  

. ,  

.  (product) 

. 

   , ,  

, ,  

 – , . 
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 ,  

. 

: 
 

F = D C B A+ D C B A+ D C B A+  

   

+D C B A+ D C B A+ D C B A     (3.24) 

   
 

 
. 3.5 –  4- x  

 

 

 

, .  

.  

,  

, ,  

, , ,   

 ( )  

 (3.14).  3.5  

 (3.14), . 
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: 
 

III 11

F = D A+ D C B .     (3.25) 
 

   [3, 18]. 
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 4 

 

 

 

 [5],  ( ). 

,  

.  

.  

 

.  

, . 

 

, .  

: ; ; ; ; ; 

; ;  ( );  

 ( ); ; ; ; 

. 

 

4.1  (  « ») 

: 

 

F A .     (4.1) 

 

 ( . 4.1, )  

 ( . 4.1, ). 
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)                                                                ) 

. 4.1 – » : ) – 

; ) –  

 

4.2  (  « ») 

:  

 

F A B A B .       (4.2) 

 

)  ( . 

4.2, ),  (  4.2, )  ( . 4.1). 

                    
                                      

 4.2 –  « » : ) 

; )   
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 4.1.   

 « »  

.  

, ,  – 

,  « » , 

»,  – « » 

 « ».  4.2,  

 « » ( )  

,  « » (  

). 

 4.3  « »  

. 

 SA1  SA2.  

.  

 ( ), .  

)  4.2.  

 

 
. 4.3 –  « »  

 

 

 

 B A F 

0 0 0 0 

1 0 1 0 

2 1 0 0 

3 1 1 1 
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. 4.2 –   

   
 B A F 

 
 
 

 
 

 
 

 
  

 
 

 1  0  0  0 
 2  0  1  0 
 3  1  0  0 
 4  1  1  1 

 

 

 4.2  ( ) : 0  1. 

 1, ,  

.  

,  

. 

, , ,  F  

 +5 . , ,  

,  F  ( , , 

).  « »,  

 +5 .  

 

 « ».  

 

4.3  (  « ») 

  

 

F A B A B .      (4.3) 

 

)  ( . 

4.4, ),  ( . 4.4, )  (  4.3). 

 



74 
 

 4.3    

 « » 

,  

,  

 

. 

 

           
)                            ) 

. 4.4 –  « » : 

) ; )  

 

4.4   

: 

 

.F A       (4.4) 

 

 4.5. 

 

 
. 4.5 –  

 B A F 

0 0 0 0 

1 0 1 1 

2 1 0 1 

3 1 1 1 
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, . 

 

4.5.  « » 

  

 

F A B A B      (4.5) 

 

)  [3] 

 4.6, ),  (  4.6, )  

 4.4). 

 

 4.4 –  

 B A F 

0 0 0 1 

1 0 1 1 

2 1 0 1 

3 1 1 0 

 

        
                                 

 4.6 –   « »,  
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4.6  « » 

  

 

F A B A B       (4.6) 

 

)   

. 4.7, ),  ( . 4.7, )  

 4.5). 

 

 4.5   

 B A F 

0 0 0 1 

1 0 1 0 

2 1 0 0 

3 1 1 0 

 

        
. 4.7 –  « » 

  

 

4.7  « »  

  

.F A B      (4.7) 

 

)  (  

4.8),  (  4.6).  
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 4.6 –  

 « » , « .»  

 

.  

, F=1,   « » 

- . 

 

 « »  3-  (  4.7). 

 

 
. 4.8 –  « » 

 

 4.7 –  4.7 

    F 

0 0 0 0 0 

1 0 0 1 1 

2 0 1 0 1 

3 0 1 1 1 

4 1 0 0 1 

5 1 0 1 1 

6 1 1 0 1 

7 1 1 1 0 

 

4.8  « » ( )  

:  

 

F A B C .     (4.8) 

 B A F 

0 0 0 0 

1 0 1 1 

2 1 0 1 

3 1 1 0 
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)  ( . 

4.9),  (  4.8). 

 

 4.8 –   

    F 

0 0 0 0 0 

1 0 0 1 1 

2 0 1 0 1 

3 0 1 1 0 

4 1 0 0 1 

5 1 0 1 0 

6 1 1 0 0 

7 1 1 1 1 

 

 (   ( ) 

 mod2: 0 + 0 = 0; 1 + 1 = 0; 1 + 0 = 1; 0 + 1 = 1). 

,  1,  

 – F=0. 

 

 
 4.9 –  

 «  2»  

 

4.9  « »  ( )  

: 

 

F A B C      (4.9) 
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)  ( . 

4.10),  (  4.9). 

 

 
 4.10 –  

 «  2»  

 

, .  

,  1,  

– F=0. 

  

 4.9 –  
   F 

0 0 0 0 1 

1 0 0 1 0 

2 0 1 0 0 

3 0 1 1 1 

4 1 0 0 0 

5 1 0 1 1 

6 1 1 0 1 

7 1 1 1 0 

 

4.10  « » 

  

 

F A B C A B C      (4.10) 

 

)  ( . 

4.11),  (  4.10). 
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,  ( ).  

 – F = 0. 

 

 
 4.11 –  

 « »  

 

 4.10 –  

    F 

0 0 0 0 1 

1 0 0 1 0 

2 0 1 0 0 

3 0 1 1 0 

4 1 0 0 0 

5 1 0 1 0 

6 1 1 0 0 

7 1 1 1 1 

 

4.11  « » 

  

 

F A B C A B C      (4.11) 

 

)  ( . 

4.12),  (  4.11). 
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. 4.11 –   

,  

.  – F= 0. 

,  

  « » 

 « » [3] 

 « » (  4.6  4.7). , 

 N =2, : 

 

F = A B = A B = A B+ A B = A B+A B  

 

 

 
. 4.12  

 « »  
 

4.12  « »  

,  

: 

 

F A B C D      (4.12) 

 

)   

 4.13),  (  4.12). 

 

    F 

0 0 0 0 0 

1 0 0 1 1 

2 0 1 0 1 

3 0 1 1 1 

4 1 0 0 1 

5 1 0 1 1 

6 1 1 0 1 

7 1 1 1 0 
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 4.13 –  

 « »  

 

 4.12 –   

 D  F 
0 0 0 0 0 1 
1 0 0 0 1 1 
2 0 0 1 0 1 
3 0 0 1 1 0 
4 0 1 0 0 1 
5 0 1 0 1 1 
6 0 1 1 0 1 
7 0 1 1 1 0 
8 1 0 0 0 1 
9 1 0 0 1 1 
10 1 0 1 0 1 
11 1 0 1 1 0 
12 1 1 0 0 0 
13 1 1 0 1 0 
14 1 1 1 0 0 
15 1 1 1 1 0 

 

4.13  « »  

:  

 

F A B      (4.13) 

 

)   

. 4.14),  (  4.13). 
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 4.13 –   

 

,  

 ( =1),  –  

( =0).  

 

 – . 

. 

 

 
 4.14 –  

 « »  

 

 

4.14   

 

. 

 « » ( . 4.15).  

 

 
 4.15 –  

 « »  

 B A F 

0 0 0 0 

1 0 1 1 

2 1 0 0 

3 1 1 0 
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[4]. 

 

,  , 

,  ( , «  

»). 

 4.16  

. 

 

 
 4.16 –  

 « »  

 

1… 3 

)  

»  

.   

1… 3 

)  «  

»:  

.  
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, ,  

, , 

 ( ) . ( . 4.17). 

 

 
 4.17 –  

 « »   

 

: 

 
0I I ,       (4.14) 

 

 I  – ; 0I  – ,  

 ( . 

4.17). 

 4.18  

 VD. 

 

 
 4.18 –  

 « »  
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 0,  VT , 

 VD .  

 VD .  I   

 I .VD,  20 mA.  

 UVD.  (1,7…2) .  R  

: 

 

.

.

-k VD

VD

E U
R

I
.       (4.15) 

 

,  Ek=5 B; UVD. =2 ; I .VD=20 mA,  R=(5-2)/(20*10-

3)=150 . 

 

4.15.   

,  

,  

,  

,  

) 0  1,  (  

 3-  ( Z- ). 

:  [2,11] ( )  

 (  4.19, )  

,  3 :  0; 

 1  3-  (Z)  (  4.19, ).  

 

  . 

, ,  

 « » – CS, , 

,  0 (  4.19, ). 
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 VT1  VT2  4.19, ): 

     
          )                                                   ) 

 4.18 – : ) ; )  

 

 

 –  VT1 –  (  – );  

VT2 –  (  - )  1; 

 -  VT1 –   (  -  );   VT2 – 

 (  - )  0; 

Z  –   –   VT1  VT2 –  ( )  

 (  (Z) ). 

 

 

. 

 

4.16.  

4.16.1. .  

 4.20 ,  

. 
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,  2 ,  

 « »,  2- , 

. « »  

.  R2  

,  0,7 .  

. 

 
 4.20 – ,  

 

 

 

. . 

 4.21 ,  

. 

 

. 

176, 561, 1561  

 14, 16  24 ,  

 564 - ,  

, .  

176 - 9  ±5%, , ,  

 5  12 .  
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561  564  3  15 ,  

1561 -  3  18 . 176  -10 

 +70 " , 561 1561  -45  +85° ,  564  -60  +125 .  

 

 
 4.21 – ,  

 

 

 

.  

176, 561  564  

,  

. 

1561  

, 176, 

561  564, , . 

, 1561  

, ,  

.  

1561 

. . 0  0,4; 0,5; 1,5  

 0,44; 1,1; 3  5, 10, 15  
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. . 1  

 4,6; 9,5; 13,5 . , ,  

 5 ,  2,5  

. 1  1,36 .  

1561 . . 0 

 0,5  3...5, 5...10, 

6...15  5, 10, 15 .  

. 1 ,  0,5 ,  

,  1,2... 1,5; 2...3; 3...4 .  

 1 . 0  

6...10,10...20,12...25 , ,  1  

, . 1  2...3, 4...5,5...7  

.  

 5  10  

. 0  6 . 1, -

.  

  

10  15  20...60 ,  

.  

 0,44 . 0  0,5  

 5 1561  

555. , ,  

, 1561  

555  155.  

 

,  

. 561 4 1561 4,  

, .  

.  
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,  

.  

.  

 

,  

.  

 

100...200 . ,  

.  

.  

, , 

.  

, ,  

.  

.  

,  

.  

 

. 

 

.  

, , 

 

,  

. ,  

 

,  

. 1.  

.  
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. 7 ,  

, ,  

, .  

176  9 , 561  564 -  5  10 , 

1561 -  5, 10  15   

 

176, 561, 1561  564 ,  

561  564, . 

 564,  

, . 

-

 ( )  

 ( ).  

, , ,  

 

  .  

. 

 

. 

,  

 4.22.  

.  

,  

, (  4.22 

 T1 — ).  I0 

.  I0  

 R  

.  I0 ,  

,  

.  
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 T1 —  3.  T  

 U , ,  

 I0  

,  0.  

,  1,  

 I0 .  

.  

:  

, ,  

, . 

 

 
 4.22 –  

 

 

 

,  

.  

.  

,  

 (  1 4 5).  



94 
 

 U  

.  
01 UUU . 

,  

 k UEU .
1 ,  1,  

. , 

,  

k UUU .11 , ,  

, , 

: 

 

kN URIU .0 .    (4.16) 

 

,  

. ,  

  ,  

,  

U . , , ,  

, 4 5 .  (  

) ,  0,8 - 0,9 . , 

,  

, . ,    

 

 RKl =RK2 : RKl =RK2 = 

RK. 

 

, . 

, , ,  

, . ,  
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, ,  

 ( ),  

, , — ,  

 . 

 

.  

,    

 

, .  

. 

 4.23  

:  (U 1)  (U 2). 
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. . ,  (4.18) 

 

 0. : 
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 U ,  

,  I0  

.  l  (  

 l ),  
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. .    (4.20) 
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. .   (4.21) 

 

1   
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1 ( ) ,    (4.22) 

1 ( ) .   (4.23) 

 

, U0 = IoR — . 
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, :  

 

. ln ( ) .     (4.28) 

 

 U  

, : 
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 R = = . 
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. ln ( )
;     (4.30) 

      

 U  =0,5( 1U + 0U ),  

, . 

, 0  

.  

 U 1  

0  

,  R, 

 U 1 .  U ,  

,  

 RK1,  U 1  (  4.23).  

,  
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 01 UU , : 
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 1  2  3  
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. = ;   (4.35) 
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: 
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5.2  

5.2.1  « » ( ) 

 1,  

 ( ). 
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F A B A B      (5.1) 

 

, , , . 

,  

 (5.1) ,  « »  

 (5.2)  (5.3). 

 

F A B A B ,       (5.2) 

F A B A B .      (5.3) 

 

 « »  

, ,  (  5.2, );  (  5.2, )  (  5.2, ). 
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F A B A B .       (5.4) 
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,  

 (5.4) ,  « »  

 (5.5)  (5.6).  

 

F A B A B ,      (5.5) 
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 « »  

, ,  (  5.3, );  (  5.3, )  (  5.3, ). 
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5.2.4  

  

 

 ( )  

.  5.5  

, : 

 

F A B C D E F G H ;      (5.10) 



108 
 

.  

 

 
. 5.5 – ,  

  



109 
 

 6 

 

 ( ) 

 

 

,  1, 2, ..., n - , Y1, Y1, ..., 

Ym - )  (V1, V2, ..., Vk).  

 

 ( ),  Yj 

= F ( 1, 2, ..., n).  F  

, , , , , . .,  

, , , , . 

, , 

, ,  

, , . . 
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. 
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 [3]. 

 6.1  

– . , ,  

 (U1),  (U0), , 

 1  0 (U )  0  1 (U1 ) , 
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 6.1 –  
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 6.1),  U  U . 

 

6.5  
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 6.2  1 
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 6.2 –  

 

 

 t 1,0  t 0,1.  

 0,1  0,9  U = 

(U  - U )) ( ) [2]. 
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. . 1 00,5 ( ).P P P   (6.1) 
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U  –    1  

; 
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I  max – . 
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 (  6.1).  
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 1. 

, ,  S,  m 

 n  (  8.1).  

 Xi {0,1},,  Yj {0,1}, 

j n1, . 

 

 
 8.1 –  

 

 S ,  n  

Y1,Y2,...,Yn  X1,X2,...,Xm. 

 (8.1),  Fi - 
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1 1 1 2

2 2 1 2

1 2
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 1 1, 2 2 1 2( , ) ( , , ).mS F X X P P F X X P  

 (  8.2). 

 

 8.1 –  

. 

X1 0 0 0 0 1 1 1 1 

X2 0 0 1 1 0 0 1 1 

Pm 0 1 0 1 0 1 0 1 

S 0 1 1 0 1 0 0 1 

Pc 0 0 0 1 0 1 1 1 

 

 8.2 –  S  Pc . 

 

, : 

 

2 1 1 2

1 2 1 2

,
.

m m

c m m

S P X X X X P
P X X X P X P     (8.2) 

 

, , . 

 8.3. 
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 8.2 –  

X1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

X2 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

Pm 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

Pc 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

S 0 X 1 X 1 X X 0 1 X X 0 X 0 X 1 

 
 S ,  

.  S = f (X1, X2, Pm, Pc) (  8.5). 

 
X2 

X1 
Pm  

00 11 01 10 

1 0 1 

01 X X 0 
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0 
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1 
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0 

X 
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 8.5 –  S S = f (X1, X2, Pm, Pc 
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2 1 1 2 2 1 1 2( )m c c c m m c mS P P X P X P X X P P X X P X X P       (8.3) 

 

 (8.2)  (8.3), ,  S=f(X1,X2,Pm,Pc) 

,  S=f1(X1,X2,Pm). ,  (8.3)  
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.  

:  
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, . 
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Y X X X X X X X X X X X X X X X X X1 2 3 4 1 2 3 5 6 1 3 5 6 1 2 3 4   (8.5) 

 

 

 3  4 ,  5 ,  

 4 . 

 

. : ,4321 XXXXA  
B X X X X X1 2 3 5 6 , C X X X X1 3 5 6  . 

: 321 XXXBA ,   A C X 1 ,   31 XXDA ,  

B C X 1 ,  B D X X1 2 ,  C D X 1. 

. 

,  ( ,  

, ).  A B X X X1 2 3 . 

 X X X1 2 3 . : 

 

Y X X X X X X X X X X X X X X1 2 3 4 5 6 1 3 5 6 1 2 3 4( ) .    (8.6) 
 

 F = X X X X X X1 2 3 4 5 6( )    : 

 

F C X 1 ,   F D X X1 3 ,  C D X 1.    (8.7) 
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Y X X X X X X X X X X X X1 3 2 4 5 6 2 4 1 3 5 6[ ( ) ]    (8.8) 

 

, E X X X X X X X X1 3 2 4 5 6 2 4[ ( ) ] ,  E C X 1 . , 
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Y X X X X X X X X X X X1 3 2 4 5 6 2 4 3 5 6{ [ ( ) ] }   (8.9) 

 

 5  2 , 1 

 3 , 3  2  ( .8.7).  

 K = 2  

3 (  K = 4  5).  7,  
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 8.3 –  Y = X1X2 

 

 

 

 

 

 X1 = 1  X2 = 1  

 1,  = {1 -1}. 

 0 , : 

 

10
01
00

0C

      (8.10) 

 

, ,  

, : 

 

0
00

X
X

C
      (8.11) 

 

.  2 ,  1  

,  0  

 0. ,  

,  8.4.  

 X1 
 
X2 
 

&           
Y 

 8.9 –  

X1 X2 Y 
0 0 0 
0 1 0 
1 0 0 
1 1 1 

  



138 
 

  - ,  

, ,  

. ,  

, . ,  

,  

. ,  

, , . 

. 

 
 8.4 –   

 
                                                           

                  Y                    Y                     Y                   Y                    Y                  Y                   Y  
 
                              2              2   –            2            2      .      3  –                                                                   
              X                 X1 X2             X1 X2              X1  X2             X1 X2           X1 X2          X1 X2 X3    
 

0C         1                   0   X              1     1               0     0             1    X            0    0            1    1   1                               
                                  X   0                                                             X    1            1    1      
 

1C         0                   1    1              0     X              1     X            0     0             0    1           0   X   X                 
                                                        X     0              X     1                                  1    0           X   0    X                                             
                                                                                                                                               X   X    0    

 

 (  8.8.)  -  

 8.5. ,  

. 

, , , 

 

. ,  

,  

. 

 

1 X 
& 

X1 
X2 
 

& X1 
X2 
 

1 X1 
X2 
 

1 X1 
X2 
 

=1 
X1 
X2 
 

& 
X1 

 X2 

 X3 

 



139 
 

x
x
x
x

x
x
x
x

x

x
x
x

x
x

x
x

x
x
x

x

C

1

1
1

0
0

1

, 

: 
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, . 

:  

1. ,  1  

, .  

2. , .  

3.  (X1,  X2, ..., Xn)  

.  

(X1, X2, ..., Xn).  
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4. ,  

.  

5. .  

.  

6. ,  

, , ,  

. .5.  

. 

.5 . 

 ( .8.12)  

.  (1011110)  

(1101011). 

 

 

 

 

 

 

 

 

 8.12 –  . 

 

,  

 4 ,  - 

. 

 

.  

 (  

),  

. 

 

&                  1                                         1                  

& 
    
   2   
 

& 
    
   3  

1 4 
6 

& 
    
   5  

 
X2 

 
X1 

 
X3  
X4 

 
X5 

 
X6 
 
X7  
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,  (  8.8). 

 

 8.8 –  ,   

 
 
 
 
 
 
 
 
 

 8.9 –  
 

                                                 .  
                                           
                                              0          1          2           3                          
 
                         e6                  1          0          1           0              . 
 
                         e5                  0          1          0           0              . 
 
                         e4                  0          0          0           0 
 
                         e3                   1          0          0           0 
 
                         e2                   1          0         0            0             
 
                         e1                   0          1         0            1   
 

 1-   2-   3-   
Y= e6 = e4 + e5 + X5 

e5 = e3 X7 

214 eee  
e3=X5 X6 

e2=X5 X4 

e1=X1 X2 

* 
* 
- 
* 
* 
* 

* 
* 
* 
- 
- 
- 

* 
- 
- 
- 
- 
- 
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 9 

 ( )  

 

 

9.1.  

 ( )  [6, 

12],  ( ) 

 ( . 9.1). 

 
 9.1 –  

 

 (  

)  R. 

 

) . 

 R 

. 9.2). 

 
 9.2 –  
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1  DD1  U 11> U   1,3 ... 

1,5 ,  U  - .  DD1 

 U021,  DD2 -  

U022. : ("+ 

"; R1 2; ; R; R0 1; " ")  

 (9.1): 

 
1

1 2( )C R R C R .    (9.1) 

 

 DD1  

 11(0)U , 0
11 22( ) 0U U .  

,  DD1  U ,  DD1 

 (  

 (  6.1).  U21  

DD2 .  

:  ( ),  

 ( )  

 (U21 = 1, U22 = 0). 

,   

 U11, .  

22| |U U  ,  -
11(0)U . 

2  DD1 U11 <U ,  

DD1 -  1
21U ,  DD2 - 0

22 0U . 

 .   

: ("+ ";; R; ;; " "). 

 R  

,  

 
0

2 1( || )C R R .      (9.2) 
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 DD1 -
11(0)U , 

11( )U E . 

 U11  U .  U22 

,  

 U11, .  

. 

 [12].  

 

2,3T C R .     (9.3) 

 

,  R : 

 

240  <R <470      (9.4) 

 

:  

.  (4,5 ... 

5,5)  2%.  -  

, ,  

. 

 

). 

 

9.2.  3- . 

 (  9.3)  R  

DD1  DD3.  

 R  

DD2  DD3.  DD1 ,  

.  

.  9.4. 
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 R  [12]: 

 

240  <R <1,5 .     (9.5) 

 
 9.3 –  

 

 
 9.4 –  

 

: 

 

2,3T C R .     (9.6)  

 

9.3.  

9.3.1  

 

.  



149 
 

,  

.  

 ( ) ,  

 (  

),  

.  

. 

 

:  2-  

 ( .),  L -

, . 

, : 

,  L  

. 

, .  

,  

.  

, : 

 

KyU   1         (9.7) 

 

: 

k =2 n ,      (9.8) 

 

 n = , 1, 2, 3,...  

 LC- , 

RC- . 

 L -  9.5.  

 (  9.5, ),  (  9.5,  

)  (  9.5, ) .  
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 9.5,  

 L ,  

,  Loc  (  

).  R1, R2  

. 2,  

, .  

. 

   
  )     )      ) 

   
   )     )      ) 

 9.5 –  L - : ) ; 

), ) ; ), )  

 

 f   

,  

 

h21 (h11 +roc)CRK/M+M/L       (9.9) 
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 LC -  9.5, , , ,  

.  

. 

 9.5, , , , 

  ,  

. 

  L1  L2 (  9.5, )  

 M 

   

,  (R1, R2, R , 

C )  

. 

 

: 

 

hr  (1/2 ) 1 /  C1 ( L1 + L2 +2M) ,      (9.10) 

h21   (L2  + M)/( L1 + M),     (9.11) 

 

LC-  (  9.5, )  

1 2.  

. 

 

. 

 

: 

 

fr  (1/2 ) 1 /  LC1 C2 /(C1 + C2 ) ,     (9.12) 

h21  C2/ C1.     (9.13) 
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 LC-  

, .  

,  

,  

,  

. ,  

,  

 L . 

 L -  153 1  

 9.5, .  L -  

 6)  (  3) .  

 (  2) 

 

, . 

 R - ,  0  LC- 

,  0 . 

 R -  

,  (9.7), (9.8)  

.  R -  

 ± 180 °  

 0 ,  

. 

 – ,  

 (  180 °.  

,  

 ( )  

 180 °. 

,  

-  ( ). , - 

,  9.6, ,  R-  -  9.6, .  
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-  R-  

 9.6,  9.6, .  

 9.6,  9.6, ,   

 R-  +180 °,  

 -180 °. 

     
)        ) 

    
)        ) 

 9.6 – : ) - ; )  R- ; 

) - ; )  

 R-  

 

  = U
U   

 0  1/29. ,  

 180 °,  

 R- ,  

 f0 (  R-   f
0
 = 0

2
 = 1

2 6
, 

 f
0
  0

2
 = 6

2
 ,  
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 29, ,  

(9.7).  

 9.7  R  

 ( , )  R-  ( , ).  

     
)       ) 

 
)       ) 

 9.7 –  R  

: ), ) ; ), ) R-  

 

, 

: 

 9.7, , : 

 

fr=
1 (7+ 3

m )

2 R C
;       (9.14) 

h21   = 21+32m + 3/m ;     (9.15) 
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R = R1 = R2 = R3 = mR0;    C= C1 /m = C2 = C3   ; R3 = R‘
3 = R ; 

m     (1+ h
21  )U0K

 / 3(
K  - U0K

 )   ; 

 6.3, , : 

 

fr=
1/ (4·m+6)

2· R·C
 ;       (9.16) 

h21   = (23+29 m+4/m)R3 /(R3+R  );    (9.17) 

 

 m = R
R3 R  

 = 2...5;R = R
1  = R

2 = R
3  R   ; = = =  . 

 

 

h21 > 45 ... 60, .  

 

,  

 (  9.6, , ).  

. 

 9.8, ,  R ,  

 R- .  RC-  

,  

 360, .  

 

.   

 

. : 

-  9.8, : 

 

  f = 6 /(2 ));                  (9.18) 

 

-  9.8, :        

 f  = (2 6)          (9.19) 
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- -

 R -  ( ) (  

9.9, ),  

: 

 

f
0
 = 1

2 R
                                (9.20) 

0
= 1

3
         (9.21) 

 

 R = R
1 = R

2
 , = =  ,  9.9, , 

 (  9.9, ),  

 9.9, . 

 

 
 

 9.8 –  R : ) ;  

)  R-   

 

 

: 

 

f0= n/(2 RC);        (9.22) 

0=(4 n-1)/[4n+ 1
2n

+1];        (9.23) 

 

 R = R
1  = R

2 , C= C
1 = C

2
; = = . 
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 n  

.  n = 2C1 = C2 = C3 = , R3 = 0,25R; 

 n = 0,5 C3 = 4  , R1 = R2 = R3. 

 

        
 9.9 – R - : ) -

 R -  ( ) ; ) -

 ( )  

 

 9.10  R  

.  

, 

 f0  0.  

 R2 

 R  V 1, ,  

: 

f0=fr=1/(2 R1(R2R )/(R2+R )C1C2;     (9.24) 

) 

) 

) 
) 
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0=1/{1+R1
R2R

R2+R
+C1/C2;     (9.25) 

 
 (9.24)  (9.25) ,  

, . 

 
      

 
 9.10 –  R -  

: ) ; )  

 

 

 (  9.10, )  

 R 1, R 2, C 1, R  .  

 V 1  180 °,  

2T-  

 -2  180 °. , f0 

,   = 0  ,  = 0,  
0
 = min . 

 9.11, ,  

,  

, . 

 

 VD1, VD2,  R3  

.  

 

) 

) 

) 
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 9.11, ,  2T- ,  

.  2T-

 0 °. 

 

 
 

 9.11 – : ) ;  

)  2T-  

 

 R - .  

 

. ,  

. 

 

)  9.12, .  

,  – .  

 

),  

  

 R1  R2.  

,  

,  U   0.  

 ( , ) U  

 
 

) ) 
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.  U 1  U 2  

,  

: 

 

t
u1 = R

2
C

2 ln(2E
K  + I

K0   (R2  – R
K2 ) )  / (EK  + I

K0  R2 )             (9.26) 

tu2 = R
1
C

1 ln(2E
K  + I

K0   (R2  – R
K1  ) )  / (EK  + I

K0   R2 )             (9.27) 

 

 
     )     )     ) 

 9.12 –  

 

: 

 

E
K  > I

K0   R1  ,E
K  >> I

K0   R2
 ,                                  (9.28) 

 

: 

tu1  0.7R
2
C

2                                    (9.29) 

t
u2  0.7R

1
C

1
                                 (9.30) 

 

 

: 

 

t 1
-    3R

1
C

1 ,      (9.31) 

t 2
-    3RK2C2.      (9.32) 
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 t+  3 .    

: 

 

R
1,2 _ min R

KI  2,           (9.33) 

 

: 

 

Q
max

 = 
min

 /3 +1.      (9.34) 

 

 ( ) 

 9.13, ). . 

 
 9.13 –  ( ) 

 

 RI, R2  V 1  

 ( ).  V 2  

1. 

.  

 t   3R
1
C.  (  9.12, ) 

 R ,  

,  

 t - . 
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: 

 

tu   0,7RC,                                       (9.35) 

t  ( 3…5)R
1
C.                             (9.36) 

 

 

 9.13, . ,  

 R  – .  

, ,  ( ) DD1  

 DD2, .  

1 , , 

2  R2.  

, 2  

 DD2 .  

. 

: 

 

t
u1 =(R

2 + R  ) 2 ln
U1  -U0  + UR2 

U
(R

2 + R1  ) 2 ln((U1  /U  )        (9.37) 

tu2 =( R
1  + R1  ) 1 ln

U1  - U0  + UR1 

U
( R

1  + R1  ) 1 ln(( U1

U  )           (9.38) 

 
 U1

   U0  – ; UR2  UR1 -

 R1  R2  I  

; R  -  

.  

 « » ,  

,   

 DD3  DD4 (  9.13, ).  u 1  = u 2 = U ,  

 DD3  1,  DD4-0, ,  DD2, 

 U1 ,  
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.  MB  

 MB (  9.14, ).  

 
          )       ) 

 9.14 – : ) ;  

)  

 u  =0, u  = U0
,   , u  = U

1

,  

. ,  DD3  

DD1 , u  = U1 ,.  

 DD2, . ,  

 DD2  

U , ,  

.  R > > R1
, 

 

tu   RC ln((U1  - U0  + UR )/U  )  R  ln((U1  /U  )              (9.39) 
 

 U
R
= I

0

. 

 MB  

 (  9.14, ).  

 DD2 - ,  

,  DD1 - , . 

 U1 .  

,  DD4,  DD1, DD3  

DD2.  DD3 ,  
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, . 

 R  DD3. 

 DD2,  

,  

. 

: 

 

tu  ( R   + R
0

 )  ln(( U
1

U  )      ( 9.40) 

 

 MB  9.15, .  

 

. 

 
   )        ) 

 9.15 – : )   

)  

 

uC=u R1
R3+R2

u      (9.41) 

 



165 
 

 u ,  

U+
 max  U-

 max . 

 

: 

 

tH+=tH
- R3Cln 1+ 2R1

R2
;       (9.42) 

 

 

 ( ). 

 

 (  9.15, ).  u = U  VD1  

.  

 R1, R2: UCM1= U  max
-

R3+R2
R1=U  max

-   

, 

 U+
 max,  VD1  

 R  U+
 max.  

, ,   

= . 

,  

 U 2  0. 

 (9.42), 

 

tHOC=R3Cln 1+ 2R1

R1+R2
;       (9.43) 

 

.  

,  

.  ( )  

 9.16.  
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, ,  

. 
 

 
 9.16 –  

 

: 

 

t  2,3 * n  [  ( 1 + R’

R’
 

+ R’
 ) ]               (9.44) 

 

, n  =  /  - ;  ,   -   

; R’
  =  R

n
2  , R’

  =  R
n

2  -  

, ;  

. 

  

  (R   + R ) ,  R .  -  

. 

 <<  ,  

t 1-  /(n   R’
 ) 

1/  + /(n  L   )
;      (9.45) 

 

, L  . 
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: 

 

t  =CR ln(1+(U
max  /(EK  + I

K0  R )));    (9.46) 

 

, U max - . 

 ( ).  

,  

,  

,  

) ,  

.  

 V 2  9.17, . 

 
 9.17 – : )  

; ) ; )  

2 - ,  V 1 -   

) ) 

) 
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 V 1  

 V 2. 

: 

 

 =(U
max

 R  /U
2 )*( 1

R 2
 + 1

R  )                      (9.47) 

 

 U
max

  U
2
 tu  /( R  ) - ; R

2
 1/h

22
 -  

 V 2, . 

 

 t ,  

 t  =3 R
K
 . 

 9.17, .  

: 

 

             =U
max

 /E
K
 [(1-k

U )+ ( C
C0

 )+ (R /R  )]    (9.48) 

 

 k
U = R  /( h11

 + R ) –  

; R   R  - .  

: 

 

t   (U
max R  )/( 

K
)+ 3C

0
R

0
 .                          (9.49) 

 

 9.17, ,  V 2 - 

,  V 1 - . 

: 

 

 (U
max

 /E
K
 )(R/

K
,                      (9.50)  
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 t  =3 R
K1

.  

 (  9.18).  

 (  9.18, ). 

 

 
   )      )     

 
) 

 9.18 –  

: )  

; )  

; )  

  

 

: 

 

  t
u 

 /  R  ,                            (9.51) 
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: 

 

U
max =-  

U max

RC
tu        (9.52) 

 

 (  9.18, )  

 9.17, . 

 R1  R2,  

, ,  

: 

 

R
2
 /R

1
 =  /C

0
 +R/R                              (9.53) 

 
 R1  R2 

 R . . 
 

U
max

= EK

R
  -R

K
C                                (9.54) 

U
min  =- E

R2

R
1
.                               (9.55) 

 
: 

 

t   tu/(( RK 

R  )-1),                            (9.56) 

 

 9.18, .  

1 ,  D 2 – , 

 (  9.18, ). 

: 

 

U
max  =  

2U max

R3

R
4
 ,                          (6.51) 
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: 

 

t  = 2R
2

(R
4
 /(R

3
+R

4 ))   ;                         (6.52) 

 

: 

 

t  = 2(R
1
R

2
 /(R

1
+R

2  ))  (R
4
 /(R

3
+R

4 ));                     (6.53) 

 

 9 

 9.1.  LC- ,  

, . 9.1. : 

1. . 

2. , . 

3.  

. 

4.  

. 

5. . 

6.  LC-  

.  

,  

.  

  = 90°. 
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 9.1 –   

 
 

 

 
 
 

 

 f   
 ( ) 
 
 

 
 ( ) 

 
 ( ) 

1 
2 

  
 

200 
400 

1 
2 

0,15 
0,13 
0,5 

0,14 
0,17 
0,3 

0,17 
0,14 
0,2 

0,17 

3 
4 
5 

  
 

 

300 
500 
700 

3 
4 
5 

6 
7 
8 

  
 

 

800  
600 
550 

1 
2 
3 

9 
10 

  
 

600 
800 

4 
5 

 

 

1. ,  

 PK, ,  P
K
= P /

K
 , 

 K =  0,5  ...  0,8  -  .  (  

.  0,1 ... 0,2),  

 P
Kmax

  P
K  ; tmax > f

r
. 

2.  

  =1-2P
K  /( EK

2

 sK 1K)  ,  s
K = I

K  / U  -  

 (  9.19, ) ; 1K , 0K  

  (  9.19, ); EK = 6 ... 12  

. 

3. :  

 U
mK

 = E
K
;  I

K1m
 =  2PK

UmK

; 

 

I
K0  = 0K

 1K

1K
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I
Kumax  =

IK1m

1K

 ,  

, P
0  = I

K0   EK
; , , 

P  = P
0
 -P

K  < P
Kmax

;  

 R  = E
mK

/I
K1m

;  

 h
21  (fr)= h

21  / (1+(
fr

f
h21

)),  h21  -  

; fh21  

; 

 

 
 9.19 –  

 

 

h
21  = h

21  /(1+h
21

),  h21  -  

;  
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 I
1m =I

K1m  /h21 fr
;  I

umax =I
1m   , 

   ,   -  

  (  6.17, )  

 = 90 ° - fr /fh21
 . 

4. , 

 

I  max, : 

U
m  = I

umax /[(1-cos )s
0 ] 

 s
0 = I

K  / U  U  = const  -  

 9.17, ). 

5. , , 

 

U   =  + U
m

1

   cos  

 = ± 0,1 ... 0,3  - ,  

 I
K
 = f (U )  U  = nst  (  9.17, ),  

 ( , ). 

6.  

 

  =  U m

UmK

  K
min  = 1 /( s

0 R  ). 

7.  R1  R2 (  9.5, , 9.5, )  

: 

R
2   = U

I   
 ;    R

1 =
EK - U  

I
  , 

 I  5 I
0  =

5 I 0

h21

 - ; I 0 -  

. ,  R1  R2,  

 P
R1   = I

2

 R1 ; P
R2 = I

2

 R
2
.  9.6,  =

U m

I 0

 = U  h21
/I

0
. 
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8.  ( 6.2, ) 

 L  = 36 * 10-2 / (  f2 ),  -  

.  

9.     = 10 ... 

20 °   = 15 103
fr 

.  

10.  (  9.5, ) 

R U
I 0

I
0 ;  (5... 30) 103 /( fr R ),  U   (0,7... 1,5)  -  

 R  ;  I 0 -  (I 0  I );  

,  fr ,  R .  

11.  

 Q'=Q (1 - 
k
)   Q - ; Q = 80 ... 120 

 f  = 0,3 ... 3 ; Q = 100 ... 140  f  = 3 ... 6 ; Q = 150 ... 200  f  = 6 ... 

15 ; Q = 200 ... 300  f  = 15 ... 30 ; Q = 200 ... 300  f   30 .  

12.  

Kmin
 (1...2) ), 

  = / f  - ;  - .  

    ( ) :  

, , .  

. 

  
Kmin

 — .  

 , . 

13.  L
k
= 0,282

2

 I
kmin

2

,  L - ;  I2
k 

min - ;  p - . 

14.  Z  R  Z  = 10 3  ( Lk

Ckmin
),  Z   

; Lk - ;  k min - ; R
n
 = Z  / Q '. 

15. , , R  = R
k k

/(1— 
k
) . 

16.  R
k  =R  +R . 
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.  LC-  9.6,  

 TV  

(r1 ,r2 ,n, r  , Lk ,L   , Loc , noc):r1
 = R

k
(1 —

TV
)/2 - ; TV - . 

,  (  

TV
< 1   TV = 0,7... 0,82

TV
= 1. • • 10 , 

TV
 = 0,8...0,9; 

TV  = 10... 100 ,

TV
_= 0,9... 0,94; 

TV
 > 100 , 

TV
= 0,96...0,98); n    U   2 /UmK  -  

;   = u L
k
,  r2  

R
k
 = r

1
+ 

2 2

 (r
2
 + R ), 

 - :  = 0,5 ... 0,9  

;  = 0,01 ... 0,5 .  = 1/(
2
 L ),  L  =n

2
 L

k
, , 

n   U m

UmK

 ; L
oc
 = n

oc

2
 L

k
 ; M

oc
 = u . 

17.  

 I .  = (2 Pk /R k). 

18.  L2 ( 2)  

 

L
2
 = K  L

k
 , 

2
(1+1/K ). 

19.  ( )  

 L1= L
k
 — L

2
 ; C

1
=  (1 + K )  

20. 2 (  6.1, ) ,  

 0,05  R2: 

2
 = 20/(   R2

) 

21.  6.1,  

h11eRkCk+Moc

MocLk
 

 9.2.  R - ,  

140 7 , . 9.2. 

, U+  ,  U-  ,  R ,  R  

 9.2, : 

1. . 
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2. . 

 

 9.2 –  

 
 

  f  U ) 

) ) 
1  R -

 
0,1 0,2 2 

2  R -
 

0,4 0,6 4 

3  0,8 1,0 6 
4  1,2 1,5 8 
5  R -

 
2,0 2,5 3 

6  R -
 

3,0 4,0 5 

7  5.0 7,0 7 
8  8,0 10,0 4 
9  R -

 
10 15 6 

10  20 30 5 
 

 

 R - . 

 R - 

. 

1.  R -  

: R
1    = R

2
 = R

3
 = R ; C

1 = C
2   = C

3 =  (  6.4, , ). 

2.  

> (200 ... 300) . 

3.  R: 

R = 1/(2  fr (6 )) -  R- ; 
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 = (6/(2  f_r )) - . 

4.  

  

  1/[(1,6 ... 2)
Ukp

] 

  U kp  18.4  . 

5.  

R  =R(1- ) /  . 

6.  = ( , ... , )  

 R5 

R
5
 = R  -R4   

 R4, R5 ,  

 

.  RC- , .  

 9.11, . 

1.  R : 

R
1    = R

2
 = R ; C

1 = C
2 =  ;  >500 ; R = 0,159/( /f

r
 ).  R> 50 

, . 

2.  R4 = 0,45 R. 

3.  

R
1
=1,3 R; R

2  = 2R ; R
3 = R . 

 

  = 0,3/( fr = R ),  fr ( ), R ), ). 

4.  VD1, VD2  r   10  R3,   r   = 

. 

 9.7, . 

1.  n = 0,5 (  = 0,5 ... 2). 

2.  R
1
 =R

2  = R  (R  R ),  R  , R  -  

. 
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3.  R
3
 = R / (2n) = R. 

4.  C
1
 = 

2
 =  = n/(2  f

r
 R). 

5.  
3
 = 2 /n = 4C. 

6.  (6.17)  

0= (4n - 1)/[2n + (1/2n) + 1] = 1/4.  

: 

U =1/
0 

7.  R4  (1 ... 10) . 

8.  R
5
 = R

4
 (

U
 - 1). 
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 10 

 ( ) 

 

 

10.1.   

,  

,  

. 

,  

. 

 

10.1.1  

 

.  

. ,  

,  

; , ;  

; ; ; 

 

 ( ) . 

 

10.1.2  

,  

,  

 

 [7,8].  

.  

.  

. 
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 1. ,  

. , ,  

. 

 2. ,  

 ( , ). 

 3. . 

 4.  

. 

 5. ,  

. 

. 

,  

. 

.  

 (  10.1). 

 

 10.1 –  

   F 

0 0 0 0 0 

1 0 0 1 0 

2 0 1 0 0 

3 0 1 1 1 

4 1 0 0 0 

5 1 0 1 1 

6 1 1 0 1 

7 1 1 1 1 

 

: 

 

.F C B A C B A C B A C B A   (10.1)  
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,  

, : 

 

F B A C A C B      (10.2) 

 

 - . 

, : 

 

F B A C A C B     (10.3) 

 

,  (10.3)  

 (  10.1). 

 

 
 10.1 –  

 

, .  

 

,  

. 

 m  ( )  

,  

, . 
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10.2.  

 

, ,  

,  

 ( ).  

. , 

,  

. ,  

,  

 " " (CS).  

 ( ,  -  

) ,  - 

 " " ,  

, . 

 

10.2.1.  

 

 [2].  

 (  - ),  

 -  

, .  

 

 ( ) ,  

, . 

 ( )  

 

) . 

 ( ),  

) ,  ( )  
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,  ( ) - 

 ( ) . 

,  

 BCD (Binary Code Decimal) -  8421.  

,  BCD- ,  

 ( )  ( )  

(BCD- ). 

, ,  

. ,  

BCD- . . 

 

10.2.1.1.  

 ( )  

.  ( )  m,  

 

 2m. 

 (  10.2). 

 

 
 10.2 –  

 

,  

,  1.  

.  ( ). 
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,  

 2m .  2 2 2 4m ,  

 

0, 1, 2, 3. , , 

 ( )  

.  –  1.  

,  (  10.3) 

 (  10.2). 

 

 10.2 –  
  F2 F1 

0 0 0 0 0 0 

1 0 0 1 0 1 

2 0 1 0 1 0 

3 0 1 1 – – 

4 1 0 0 1 1 

5 1 0 1 – – 

6 1 1 0 – – 

7 1 1 1 – – 

 

 
 10.3 –  

 

 F2, F1, 

: 

 

2 1, .F B C F C A       (10.4) 
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 F2, F1  (  10.4): 

      
 10.4 –  

 

,  

 ( ). ,  

, ,  -  

. 

, ,  

10.5. 

 
 10.5 –  

 

,  

, , 555 1.  

 10.6)  (  10.3).  

 (  0)  X0 

... 7.  (  10.3). 

 ( )  V :  - 

 G - .  

.  V  
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(V = 0)  (V = 1).  (V = 1)  

. 

  = 0) ,  

 X0 ... 7  ( ).  

 G. 

 

 
 10.6 –  

 

 G  P ,  

. 

 

 10.3 –  

X7 X6 X5 X4 X3 X2 X1 X0 F2 F1 F0 G P 

1 1 1 1 1 1 1 0 0 0 0 0 1 

1 1 1 1 1 1 0 1 0 0 1 0 1 

1 1 1 1 1 0 1 1 0 1 0 0 1 

1 1 1 1 0 1 1 1 0 1 1 0 1 

1 1 1 0 1 1 1 1 1 0 0 0 1 

1 1 0 1 1 1 1 1 1 0 1 0 1 

1 0 1 1 1 1 1 1 1 1 0 0 1 

0 1 1 1 1 1 1 1 1 1 1 0 1 

1 1 1 1 1 1 1 1 1 1 1 1 0 
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. 555 1 (  10.5)  

. .  

 ( )  

. ,  

. ,  

 11110111, 00000111, 10100111,  

 10.3, :  

 011, 3. 

 

10.2.1.2.  

 

)  (BCD) -  (  8421);.  

,  

) .  

 BCD-  

:  

 0000  1111,  –  0000  1001. 

 ( )  ( )  

 BCD- .  

. 

 10.6  BCD- . 

 
 10.7 –  DCD   
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 0  9,  

,  0000  1 001 

. 

 

10.2.1.3.  

 ( ) ,  

 ( ).  m 

 2m .  

.  

 (  10.4)  (  10.8)  

 F0 

... F7. 

 
 10.8 –  

 

 10.4 –  

 C B A F0 F1 F2 F3 F4 F5 F6 F7 

0 0 0 0 1 0 0 0 0 0 0 0 

1 0 0 1 0 1 0 0 0 0 0 0 

2 0 1 0 0 0 1 0 0 0 0 0 

3 0 1 1 0 0 0 1 0 0 0 0 

4 1 0 0 0 0 0 0 1 0 0 0 

5 1 0 1 0 0 0 0 0 1 0 0 

6 1 1 0 0 0 0 0 0 0 1 0 

7 1 1 1 0 0 0 0 0 0 0 1 
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: 

 

0 1 2 3

4 5 6 7

; ; ; ;

; ; ; .

F A B C F A B C F A B C F A B C

F A B C F A B C F A B C F A B C
  (10.5) 

 

,  

,  

. 

 (  10.4)  

 ( ). 

 F0 ... F7  

, , ; ,  

. 

,  

 2, 3  4 . . 

 

.  

 10.9 555 4,  

.  

 

 
 10.9 – 555 4 

 

 

, .  F0 ... F3  
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 V.  

 V1 = 0, V2 = 1,  – V3 = 0, V4 = 

0.  

, ,  

. 

 10.9 555 4 

 

 ( ) .  

 10.5  10.6. 

 

 10.5 –  

X3 X2  

0 0  DD1 

0 1   DD1 

1 0  DD2 

1 1  DD2 
 

 10.6 –  

 X3 X2 X1 X0 F0 F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 

0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 
3 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 
4 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 
5 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 
6 0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 
7 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 
8 1 0 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 
9 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 

10 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 
11 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 
12 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
13 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 
14 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 
15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
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 (  2N m ,  m 

– ). ,  

, 

 (  4 10).  

 10.10  4 10 ( , 

555 1 564 1). . 

 
 10.10 –  4 10 

 

10.2.1.4  BCD-  

 (BCD)  

. 

 

10.2.1.4.1.  

 

.  g 

 10.11, ). 

                          
                    )                                                                 )    

 

 10.11 –  
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 0  9  10.11, . 

,  a, b  c,  

 7.   a   g,   8.   

:  ( ),  

), . [3] 

 [18]  pn – . 

,  pn –  

, ,  

. 

 ( )  

10.12, . 

           

 
 10.12 – ) )  

) 
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vd

vd

E U
R

I
.-
     (10.6) 

 

 SA1 ,  5E  

, .  

 (10...20) .  

.  

 (UVD. )  (1,7...2) . ,  

.  

 ( )  

 ( ),  ( ) – . 

 

10.12, .  (   g)  

.  

 -  ( ).  

,  a, b, c, ... g. 

 (  10.12, )  

.  [15]. 

 10.13,  

.  SA1...SA7  

5E : ,  

 -  (- ).  

 ( ). , ,  

 7,  SA1, SA2  SA3,  

, b .  5,  

 SA1, SA3, SA4, SA6  SA7,  a, c, d, f  

g. ,  

 ( )  (  

) , . 
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 (  10.12)  

.  

, ,  BCD- . 

 

 10.13, )  

 (  10.13, ). 

 

 
) 

   
) 

 10.13 –  

 

 BCD-  

,  [4, 15]. 

, 514 2,  10.13, ,  

,  

. ,  

 (  10.13, ). 
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 22 

. 

, , 

 [4, 15, 18], ,  

, , , . 

 

10.2.2  

 

,  

)  

, ,  

. ,  

. 

 

10.2.2.1.  

 – ,  

)  

.  

 10.14. 

: D0,  D1,...,D7;  

: 0, 1, 2  V. 

 

 
 10.14 –  
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 0, 1, 2  

 Di  F. 

 V  

. ,  

: 

 

2 1 0 0 2 1 0 1 2 1 0 2

2 1 0 3 2 1 0 4 2 1 0 5

2 1 0 6 2 1 0 7

F A A A V D A A A V D A A A V D

A A A V D A A A V D A A A V D

A A A V D A A A V D
 (10.7) 

 

 4 1. 

 

.  

, ,  ( ). 

 10.15,  

, , ,  

10.15, .  V  =  0,  F  =  0 

. 

 

     
)        ) 

 10.15 – : )   

; )  4-  
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: 

 

1 0 0 1 0 1 1 0 2 1 0 3Y A A V D A A V D A A V D A A V D   (10.8) 

 

, ,  

555 2 (  10.16). 

 

                           
                       )                                                                 )  

    

 10.16 –  

555 2 

 

2 (  10.16, )  4x1  

. ,  

1 ... 4 ( 1 ... 4);  F  (F ). 

 ( )  V2, V1 ,  

.  

 10.5. 

, 

,  

10.16, .  8 1 (  10.6). 
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 10.5 –   

 
1, 2 

 
 

 FA  FB 

V2 V1 
0 0 0 A1 B1 
0 0 1 A2 B2 

0 1 0 A3 B3 
0 1 1 A4 B4 
1 X X 0 0 

: X – : 0  1 
 

 10.6 –  8 1  

 2 1 (V2) 0 (V1) F 

0 0 0 0 D0 

1 0 0 1 D1 

2 0 1 0 D2 

3 0 1 1 D3 

4 1 0 0 D4 

5 1 0 1 D5 

6 1 1 0 D6 

7 1 1 1 D7 

 

10.2.2.2.  

 – ,  ( )  

 

) . , , 

.  

 10.17, a. 

0 1.  

, , : 
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0 1 0

1 1 0

2 1 0

3 1 0

,

,

,
.

Y A A D

Y A A D

Y A A D
Y A A D

     (10.9) 

 

 V 

 10.17, ). , 

 V. 

 

             
)                                                  ) 

 10.17 –  

 

10.2.2.3.  ( -

) 

,  

,  

 

,  ( )  

 . 

:  ( ) 

 (  10.18, )  

 10.18, ).  

 1... 4) . 

 )  



201 
 

.   = 0 ,  =1 –  

.  

,  

. ,  

.  

  ,  

. 

          
                 )                                                               ) 

 10.18 – : ) ;  

)  

 

,  10.18, , 561 (564) 

1, , 

 V1,  V2   (  10.18, ).  

  3- . 

 

10.2.3  

, . 

,  10.20, ,  

: 

1) ; 
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2)  0  0  

 S0  P0S0,  0  

; 

3)  Ai, Bi 

 Pi-1  (  

10.19 ). 

 

 
 10.19 –  

 

 

 (  10.6). 

 

 10.6 –  

N  i Bi Pi-1 Si Pi 

0 0 0 0 0 0 

1 0 0 1 1 0 

2 0 1 0 1 0 

3 0 1 1 0 1 

4 1 0 0 1 0 

5 1 0 1 0 1 

6 1 1 0 0 1 

7 1 1 1 1 1 

 

 Si  P : 

 

-1 -1 -1 -1i i i i i i i i i i i i iS A B P A B P A B P A B P ,  (10.10) 
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-1 -1 -1 -1i i i i i i i i i i i i iP A B P A B P A B P A B P .  (10.11) 

 

 (10.11) . : 

 

-1 -1i i i i i i iP A P A B B P .     (10.12) 

 

 (10.10)  (10.12)  

, ,  (  10.20). 

 

 
 10.20 –  

 

, , -

, . 

 

 10.21. 

, ,  

 Ai  Bi  

. . 

 10.7. 
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 10.7,  Si  

" ( ),  Pi –  

.  Si  Pi : 

 

,
.

i i i i i

i i i

S A B A B
P A B

    (10.13) 

 

 10.7 –  

N  i Bi Si Pi 

0 0 0 0 0 

1 0 1 1 0 

2 1 0 1 0 

3 1 1 0 1 

. 

 

 10.21. ,  (10.11) , , 

. 

 
 10.21 –  (10.13) 

 

 

 Si  (  10.7) 

 

.i i i i iS A B A B     (10.14) 
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, : 

 

( ) ,i i i i iS A B A B     (10.15) 

 

, i i iA B P  (10.13). 

 (10.15)  (  10.22). 

 

             
                          )                                                                  ) 

                 
                          )                                                                   ) 

 

 10.22 –   

 

,  (10.13),  

 10.21, . 

 

 10.22 , , -

, ,  10.22. 

 n-  (n-1)  

 (  10.23). 

 

.  
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.  

, . 

 

 
 10.23 – ,  

 

 

10.2.4.  ( ) 

,  

,  ( ) .  n 

, , .  

,  

.  

, . 

 

1 2 nF X X X .    (10.16) 

 

 

", . 

 

1 2 1 2 1 2 1 2F X X X X X X X X .   (10.17) 

 

 F ,  

, . 
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: 555 5,  4  

 (  10.24, ),  

555 5  8-  (  10.24, )  

561 1,  12 -

 (  10.24, ). 

         
    )                                                      ) 

 
) 

 10.24 –  2;  

)  

 

 V = 0, : 

  F = 0;  
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 F . 

  F = 1;  

 V = 1, : 

  F = 1;  

 F . 

  F = 0;  

 

10.2.5.  

, , 

1 01, 2,... ,A an an a a  1 01, 2,..., ,B Bn Bn b b  

: FA 

= B, FA <B, FA> B.  

  

 10.23). 

,  

. 

. 

 

0 0 0 0 1 1 1 1 1 1 1 1( ) ( ) ... ( ).n n n nF a b a b a b a b a b a b  (10.18) 

 

 (10.18) : 

 

0 0 0 0 1 1 1 1 -1 -1 -1 -1( ) ( ) ( )n n n nF a b a b a b a b a b a b .       (10.19) 

 

,  0 0 0 0( )a b a b = 0 0 0 0a b a b –   (  

),  (10.19) : 

 

0 0 0 0 1 1 1 1 -1 -1 -1 -1( ) ( ) ( )n n n nF a b a b a b a b a b a b ,      (10.20) 
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 10.25. 

 

 
 10.25 –  

 

  = ,  F = 1,  ,  F = 0. 

:  4-  

 10.26, ) , 

,  (  10.26, ). 

           
    )       ) 

 10.26 – 4- : ) ;  

) . 

 

10.3. , 

 

, , 

 ( ),  
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. ,  

 

. 

 

10.3.1.  

 

 (  10.27) ,  

 (  10.8). 

 1, 2, 3,  

 D0 ...D7  

,  

. 

 

 
 10.27 –  

 

 

 ( , , ),  

,  

. 

 

,  

 10.9). 
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 F:  - .1;  

 - .4:  F  1 (  2, 3, 4, 5):  

 F  1 ( ). 

 

 10.8 –  

 X3 X2 X1 F  

0 0 0 0 0 Y0 

1 0 0 1 0 Y1 

2 0 1 0 0 Y2 

3 0 1 1 1 Y3 

4 1 0 0 0 Y4 

5 1 0 1 1 Y5 

6 1 1 0 1 Y6 

7 1 1 1 1 Y7 

 

 10.9 –  

  (A2) (A1)   
 

 4x1 
 10.28) 

  
 

X3 X2 X1 F D 

.1 { 
0 0 0 0  0 

D0=0 
1 0 0 1  0 

.2 { 
2 0 1 0  0 

D1=X1 
3 0 1 1  1 

.3 { 
4 1 0 0  0 

D2=X1 
5 1 0 1  1 

.4 { 
6 1 1 0  1 

D3=1 
7 1 1 1  1 
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,  

,  3  2, 

 D -  

10.9 (  10.28). 

 

 
 10.28 –  

 

 

 

555 2. 

 

10.3.2.  

.  

 

, ,  

, ,  

, ,  

. 

 

 10.8) . 

 Yi  

 (  10.29, ) : 

0 3 2 1Y x x x ; 1 3 2 1Y x x x ; 

2 3 2 1Y x x x ; 3 3 2 1Y x x x ; 



213 
 

4 3 2 1Y x x x ; 5 3 2 1Y x x x ; 

6 3 2 1Y x x x ; 7 3 2 1Y x x x . 

 10.8 

. 

 

3 5 6 7F Y Y Y Y      (10.21) 

 

 10.29, . 

 

          
                      )                                                         ) 

 10.29 –  

 

 

 

: 

 

3 2 1 3 2 1 3 2 1 3 2 1( ) ( ) ( ) ( )F x x x x x x x x x x x x  

3 2 1 3 2 1 3 2 1 3 2 1( ) ( ) ( ) ( )x x x x x x x x x x x x .    (10.22) 

 

,  Yi, , 

: 

 

0 1 2 4F Y Y Y Y .       (10.23) 
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 (  10.29, ). 

 

,  

.  

, ,  

 

,  

. 

 

10.3.3.  ( ) 

 ( ),  N   

.  2N  3M  

10.30, . ,  

 ( ) 

.  

 1,  – .  

 
a) 

 
) 

 10.30 –  
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 k,  l,  m,  n  X, Y, Z 

 VD1  VD2.  

10.30, ,  

 . ,  

,  k, l, m, n  , Y, Z . 

 X, Y, Z . 

 –  –  

, .  

,  VD2 (  10.30, ),  

. 

 10.30 , ,  

 

 10.10). 

 

 10.10 –  

N B A X Y Z  

0 0 0 1 0 1 k 

1 0 1 0 1 0 l 

2 1 0 1 1 1 m 

3 1 1 1 0 0 n 

 

,   = 1,  = 0  

  = 0; Y = 1; Z = 0.  

, . 

 

,  

. ,  

, ,  

. 
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 11 

,  

 

11.1.  

 

, .  

,  

.  

, .  

 (redundans, . - ). 

.  

 

. ,  

.  7  0111. 

 1  0,  0101.  

 5. ,  5 

.  

 7  " "  

,  ( , 

"  " "). , 

. 

,  

,  

. 

,  

. ,  

,  – .  

,  

. 
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. 

 

11.2.  

 

. . 11.1 -

. ,  5- .  5-  

 11.1 . 

5-  " ". , 

, ,  1, . 

 0 .  1 

 0001. ,  1,  1, . 

, 5-  1.  2 (0010)  

 1. ,  1.  3 

(0011)  1. ,  1, .  

 0 . . 
 

 11.1 –  BCD-  

 23 22 21 20  

 8 4 2 1  

0 0 0 0 0 0 

1 0 0 0 0 1 

2 0 0 1 0 1 

3 0 0 1 1 0 

4 0 1 0 0 1 

5 0 1 0 1 0 

6 0 1 1 0 0 

7 0 1 1 1 1 

8 1 0 0 0 1 

9 1 0 0 1 0 
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 5- . 5-  

, .  

. 

 5- ,  

,  (  11.1).  

,  Z=0. ,  Z=1.  Z=1  

.  

 
 11.1 –  

 0  1  1 

 0, . , 

. ,  

. , . 

 5- ,  

, .  

. 

. , 

,  
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,  

. 

 

11.3.  «2  5» 

 5- ,  

 «2  5» .  

, ,  

.  

 11.2 , ,  7-

4-2-1-0  8-4-2-1-0. 

 

 11.2 –  2  5 

 
 

 
 7-4-2-1-0-  8-4-2-0-1-  

 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 

   7 4 2 1 0 8 4 2 1 0 

                     

0 0 0 0 1 1 0 0 0 1 1 1 1 0 0 0 1 0 1 0 0 

1 1 1 0 0 0 0 0 1 0 1 0 0 0 1 1 0 0 0 1 1 

2 1 0 1 0 0 0 0 1 1 0 0 0 1 0 1 0 0 1 0 1 

3 1 0 0 1 0 0 1 0 1 0 0 0 1 1 0 0 0 1 1 0 

4 1 0 0 0 1 0 1 1 0 0 0 1 0 0 1 0 1 0 0 1 

5 0 1 1 0 0 1 0 1 0 0 0 1 0 1 0 0 1 0 1 0 

6 0 1 0 1 0 1 1 0 0 0 0 1 1 0 0 0 1 1 0 0 

7 0 1 0 0 1 0 1 0 0 1 1 0 0 0 1 1 1 0 0 0 

8 0 0 1 1 0 1 0 0 0 1 1 0 0 1 0 1 0 0 0 1 

9 0 0 1 0 1 1 0 0 1 0 1 0 1 0 0 1 0 0 1 0 

 

 « »  

.  7-4-2-1-0-  7, 4, 2, 1  0.  

 0, . 
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 8-4-2-1-0-  8, 4, 2, 1  0.  

,  0  7. 

 0  1  

.  1 ,  

 0 -  (  11.3). . 

 

 11.3 –  2  5 

 

-

 

 

 

 

7-4-2-1-0-

 

8-4-2-0-1-

 

 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 

   7 4 2 1 0 8 4 2 1 0 

 

 

0                     

1                     

2                     

3                     

4                     

5                     

6                     

7                     

8                     

9                     

 

11.4.  «3  5»  

 5-  3  5.  5-  

 1  0.  

 3  11.4.  

. 5-  

,  1  
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 0. ,  1  

 (  11.2). 

 

 11.4 –  2  5 

  
 3 

 5 4 3 2 1 5 4 3 2 1 

 4 3 2 1 0  

 

 

0           

1           

2           

3           

4           

5           

6           

7           

8           

9           

 

 
 11.2 –  

 «3  5»  

. 
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11.5.  «2  7» 

 «2  7»  7- . 7-  

 7- .  7 . 

,  5 

. 

 7  2  1  5  0.  

«2  7»  11.5.  

.  6  7 

 «1  2».  5, 4, 3, 2  0  1  5.  

 7- .  

.  

 1  0  6  7. 

 

 11.5 – -

 

 -
 

  
-

 
 7 6 5 4 3 2 1 7 6 5 4 3 2 1 

 5 0 4 3 2 1 0  

 

0               

1               

2               

3               

4               

5               

6               

7               

8               

9               
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11.6. ,  

, . 

, , , . 

, ,  

.  

. , , 7 , , 

, 5 .  

.  

, .  

 1,  0.  0,  

 1. . 

 

. 

.  

. 

 

. ,  

.  

. ,  

, . , , ,  

 

. 

,  

. ,  

, .  

, .  

,  

, . 
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11.7.  

, ,  

, .  

 7  (  11.3).  

 

. 

 

  

 7 6 5 4 3 2 1 

 0 1 23 

2 
22 21 20 
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