
78 

 “ . ”,  55, .I , , , 2012 
ANNUAL of the University of Mining and Geology “St. Ivan Rilski”, Vol. 55, Part , Mechanization, electrification and automation in mines, 2012 

 
 
 
 
 
 

 
 

 
   

 
 " . ", 1700 , E-mail emp@mgu.bg 

 
.  

.  
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ABSTRACT. The paper presents some basic principles of logical-probabilistic method for determining the reliability of complex electrical systems. 
 

                                                                                                                          
    

 
.  

 ( )  
: 

1. -
  ( ). 
2.  

. 
3.  - . 
4. . 

 
    

    
 

. 
 
   : 

1.  
: 

ix  0, ; 

ix 1,                   
. 

  
 

 ix   - ,  
 1; 

 ix  - ,  
 0;  

2.  
   

. -
 

. 
3.  

, , 
 

. 
4. -

 ix  ix  

 ip  iq . 
 

. 

    
  tPc  . 

 
     

 
. 
 

.1. 
 

 
.1. 

     ix  , ni ,...2,1 ,   
 i  , 

 "0",  



79 

 " "  "1",  
.  

 
   ,  

.  
 

, . 
............321 nxxxxy  

 
  ( ) .  

 
    

 
,  

,  
.  (  

 )  (  
).    

 
 ( )  

 ( )  
 
, 
 

. 
 

. ,  
 

 ( ). 
-

, -
.  

,  
.  

,  
. 
 

 ( ). -
, -

 ( ,  
). 

 321 ,, xxx  
: 

2132321 ),,( xxxxxxxf  
 
    

 )( 11 xx   

 ).( 33 xx  
 
    

 
 ( )  

.  
: 

332132112132321 ),,( xxxxxxxxxxxxxxxf

 

 111 xx ,  

   133 xx .                   . 

 
,  

. 
 

 ( )  

 )( ii xx ,  ix -  
) .  

 ( ) . 
 

,  
 

,  
: 

)(...........).........()( 21 tptptptP nc  

 .2 , 
 

, . 

                   .2. 

   .2  1x  2x  
.  1.  

. 
 

 1. 
 

1x  2x  y  
0 0 0 
0 1 1 
1 0 1 
1 1 1 

 
    1.  "0"  

,  "1" . 
,  

  (1,1), : (0,1) 
 (1,0).  

: 



80 

212121 xxxxxxy  
 
   . 
 
    

,  
 

,  
 

 
)()()()()()( 212121 tqtptptqtptptPc

  
    

,  
.3.

 

 
.3. 

    
: 

 ; 

  1x  

 ),( 32 xx  . 
 

    
 2. 

 
 2. 

1x  2x  3x  y  
0 0 0 0 
0 0 1 0 
0 1 0 0 
0 1 1 0 
1 0 0 0 
1 0 1 1 
1 1 0 1 
1 1 1 1 

 

    2.  
: 

321321321 xxxxxxxxxy  
 
    

,  -  
 ,  

: 

)()()()()()()()()( 321321321 tptptptqtptptptqtptPc  
 
    

,  
: 

 : 
3113121 xxxxxxxy  

 : 

1211 xxxxy  
   " ": 

12121 xxxxxy  

122 xx  
 
     " " : 

 12121 xxxxxy  
         : 

       1.)( 12212121 xxxxxxxxy  

                        122 xx  

 ABABAy ))((  

 

    1.)1( ABAABA  

   ABBABAAB )(  

    " "  " "  
.  

,  
-

.  
,  

. 
 
     

-
,  

   
. 

 
    

 )  
 

. 
 
    

. 
 

-   
 1.  ( ) - 

,  
,  



81 

.  
. 

 
    

,  
. 

 
   ,  

.4, ,  
  . 

 

 
.4. 

    , 
 

: 
2534514321 ,,, xxxxxxxxxx . 

 
   -

: 
2534514321 xxxxxxxxxxy  

 
    

.4  
.5. 

 

 
.5. 

 
 

    2.  -  
,  

,  
.  

. 
 
    

, -
. 

   ,  ( ) -
, ( .1)  

: 

2534514231 ,,, xxxxxxxxxx . 
 
    

: 
2534514231 xxxxxxxxxxy  

 
    

.6. 
 

       
.6. 

   , .2  
.3 , 

, -
 
 

, .: 
2534514321 pppppppppptPc  

 ). 
 

2534514231 pppppppppptPc  (  
 ). 

  
   -

 
,  

.4.  
  

.,,,, 54321 ppppp  
 
   :  
 
    

, -
, : 

2534514321 xxxxxxxxxxy  
   

 ( ) 

 )( ii xx : 

).)((

))((

))()((

))()((

4411253

3322451

55221143

55443321

xxxxxxx

xxxxxxx

xxxxxxxx

xxxxxxxxy

  

    
, (  

) 



82 

.5432154321

5432154321

543215432154321

543215432154321

543215432154321

543215432154321

xxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxy

  
    54321 ,,,, xxxxx , 

 
54321 ,,,, ppppp :  

ii pq 1 , 
 

: 

4321541532

542154324321

5431532154321

)
(2

pppppppppp
pppppppppppp

ppppppppppppptPc

 

 
   , -

 
.  

. 
 

 
    

 
 

)  
.  

 
. 

 
    

: 
 
    nxxxy ,.......,, 21 ,  

: 

),......0,.....,,(

),......1,.....,,(....,,......,

21

2121

ni

nini

xxxyx

xxxyxxxxxy
 

 
    

: 

1. 
3211321

321321

0

1

xxxxxxx

xxxxxxy
 

    
:  

321321113211 )( xxxxxxxxxxxxy  

2. 321321321321 01 xxxxxxxxxxxxy  
 

3. 

4321114321

431431214321

43214321

)(

0

1

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxy

 
    

,  
.7, . 

 
.7. 

 
    

 
3121 xxxxy  

    
: 

32121321321

32132121

311231123121

)1(

01

xxxxxxxxxxx

xxxxxxxx

xxxxxxxxxxxxy

 

 
    

-
 

 
 

3213121

2312132121 )1(
ppppppp

ppppppqppptPc  

 
    

,  
.4, . 

    
 

2534514321 xxxxxxxxxxy  
 
    5x  

: 



83 

.)(

)(

)00(

)11(

43215

234143215

234143215

234143215

xxxxx

xxxxxxxxx

xxxxxxxxx

xxxxxxxxxy

 

 
    

.  
,  

 

 
    

)())(( 4321542315 xxxxxxxxxxy  
 
   , 

.8. 

 
.8. 

    
, -

 
 54321 ,,,, ppppp ,   

5x -    5q . .10 ,  
-

 - . 
 
    

 

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

54321

54321

ppppp
ppppptPc  

 

   -
. 

 
 

   ,  
,  

 ( ) ,  
,  

 –  
,  

. 
 
 

), .  
   

. 
 1. , 

. 
 2.  

,  
. 

,  
. 

 
: 

  nn xxxxxxy ....,.......,, 2121 ,    

nn xxxxxxxxxxxy 1....321321211 ....        (1) 

  nn xxxxxxy ...,..,, 2121 ,    

          
nn

n

xxxx

xxxxxxxxxy

121

32121121

..............

.....,.......,,
     (2) 

    ,  
 

.  
 
 

nxxxy ,.......,, 21 : 

1.   nxxxy ,.......,, 21  
 

. 
2.  

 (1)  (2). 
3. -

. 
4.  

 (  
) . 

5.  
 4. 

 
-
 

 , .4  
. 

 
,  

 
2534514321 xxxxxxxxxxy  

 
   : 

))(()(
)(

4231423

42123414321

xxxxxxx
xxxxxxxxxxx



84 

 
   : 
                    

4321321211 KKKKKKKKKKy         (3)                
 

    iK  , 3,2,1i ,  
(1)  

451511343322111 ,, xxxxxxKxxxKxxxK  

 

,)()( 54321451433211321 xxxxxxxxxxxxxxKKK  

..

).)(()(

54321532

4515114332114321

xxxxxxxx

xxxxxxxxxxxxKKKK
 

 
    (3)  

,543215321432143121 xxxxxxxxxxxxxxxxxxy
 

   
 
 

, -
: 

 

4321532541

543254315421

5321432154321

)
(2

pppppppppp
pppppppppppp

ppppppppppppptPc

 

  
 
   ,  

 
.  

 

 
 
    

 
 

. 
 

 
 
1. , . . .  

- ”, 2006. 
2. .  

. .  
”, 2004. 

3. , . . . , 
, 1980. 

4. , ., .  
. , , 

1988. 
5. , ., . . -

 
, . . ., 

2010. 
6. , . ., , 

2010. 
7. , . ., , .  

. , , 1996. 
 

 
 
 
 
 
 
 

25344513432211 ,,, xxxKxxxKxxKxxK

,)( 43214314321121 xxxxxxxxxxxxKK


