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  ( )  :  –  ; b –   ;  
 –   .          

    . 
  a, b, c  ,      

Fa(t), Fb(t), Fc(t).  ,        b, c,  -

 , ,   b  c ,       . 
      ( . . 1)   

 r1, r2,           .   
,       .    

         ( . 2). 
 

 

. 2.       

 
  –        . 

     t     ( -

)  Q   = { OT, OC, , }.    t  -
 .      t     -
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     [1].     -
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« »       , 
. .    ,   S1–S7: 

S1 = {t  a, t  b, t  c}, S2 = {a  t, a  b, a  c}, S3 = {b  t, b  a, b  c}, S4 = {c  t, t  a, t  b}, 

S5 = {c  a, a  b, a  b}, S6 = {c  b  t  a}, S7 = {c  b  a  t}. 

    a, b, c,   S1 – S7  -
  . 

 P1 = P{Si}, i = 1,7 , F  = 1 – F.  

 

P1 = aF (t)  bF (t) cF (t); P2 = 

0

t

bF (x)  cF (x)dFa(t);  

P3 = 

0

t

aF (x)  cF (x)da(t); P4 = Fc(t)  aF (t)  Fb(t); P5 = 

0

t

cF (x)  bF (x)dFa(x);  

P6 = aF (t)  

0

t

cF (x)dFb(x); P7 = 

0 0

t x

cF (y)dFb(y)dFa(y). (1) 

   (1),  Pi = P{Si}, i = 1,7     Pi(t), i = 1,7 . 

   S1 – S7 ( . . 1)     :  

P (t) = P{Q(t) = } = P1(t); 

(t) = P{Q(t) = } = P2(t); 

(t) = P{Q(t) = } = P3(t); 

P (t) = P{Q(t) = } = P4(t) + 6(t); 

P (t) = P{Q(t) = } = P5(t) + 7(t). (2) 

    (2)      -

  ( . . 1),    r1, r2.  P( ) = lim
t

P(t). 

   . 1  

( ) = 1r  = 1 – ri; ( ) = r1  2r  = r1  (1 – r2); 

P ( ) = r2  r1. 

 

 r1 = 1 – ( ), r2 = 1 – ( ) / r1. (3) 

       1  2,  

1 + 2: 

1
F (t) = (t) / ( ); 

1
F (t) = (t) / ( ). (4) 

 (4),  M 1, M 2, M 3: 

M 1 = 
1

0

F (t)dt; M 2 = 
1 2

0

F (t)dt – M 1; 

 M 1 = 
1

0

F (t)dt. (5) 

 F (t) = 1 – F(t). 
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   (2)    (5)    
          (   . 1): 

 = 

0

(t)dt;  = r2  M 2. (6) 

   O ,   (  . 3),   -

    .  = M 5;  = M 4,   

  (   )        . 

     (     [3]) 
   ( )            

     : 

  =  / (r1, r2) +  / r2 + 1r  / (r1, r2) + 2r  / r2. (7) 

  ( )  :  

 –         -

   , n      

  =  / r1r2; n  = 1 / r1r2; (8) 

 –           

  n     : 

  =  / r2; n  = 1 / r2; (9) 

 –           -

      n     : 

  = 2r  / r2; n  = 2r  / r2. (10) 

,   n      , -

   ,  ,       -
 .  

       -
. 
1.     

 k  = . (11) 

  ,     . 
2.     

 k  = 1 – k  = . (12) 

   ,   a, b, c   -

   a, b, c.  : 

Ta = 1 / a; Tb = 1 / b; Tc = 1 / c; 
* = a + b + c; T

* = 
*

1
. 

  : 
)      : 

 = ( *  t);  =   a / 
*; 
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 =   b / 
*; 

 =  ( 0  t)  (1 – exp( ( b + c)  t)  c / ( b + c); 

 = (1 – exp( a  t))  c / ( b + c) – (1 – exp( *  t)  a c / 
*( b + c); 

( ) = a / 
*; ( ) = b / 

*; ( ) =  / *; 

r1 = ( a + c) / 
*; r2 =  / ( a + c); 

 M 1 = T*; M 2 = Ta; M 3 = T*. (13) 

    *  t << 1     

   1 – *  t;   a  t;   b  t, (14) 

          -
    .    (t)  

(t)  0, . .   .        
 ,        

   a  c  t
2
 / 2, (15) 

           -
        (  (1)).  

)      : 

 –          : 

 = ;  = ;  =   b ; 

C  =   
C a ; 

n  –         : 

n  = 1 + Tc / Tb + Tc / Ta; n  = 1 + Tc / Ta; n  = Tc / Ta; 

n  = Tc / Tb; 

Ta –        : 

Ta = Tc + Ta + Tc  b  + Tc  
C a . 

         -
   ,      

  . 
 

Ta = 100000; Tb = 5000; Tc = 1000000; 1 ; 48 ; t = 100. 

: 
)       

(100) = 0,9789; (100) = 10 4; (100) = 10 3; 

(100) = 2  10 2; (100)  5  10 8; 

)       

  106; n   211;   105; n   11; 200 ; n   200; 

480 ; n   10;   1100680; k   0,0909; k   0,909. 

,  n         (  ), -

     . 



  ,    
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 n , n  ,        

  10–1, . .        11.  k  -

,      9 %       -

.  

  (100), (100), ,    ,   

  k   ,       

  .  

    . 

          [4–7]. 

      : 

    ; 

    ; 

      ; 

      . 
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Abstract. In work the result of research of a security and 

on especially important stationary systems having own 

protection, on the basis of polumarkovsk is offered to 

model. For a basis three «base» conditions of system of 

a security are taken: efficient, false refusal, true refusal 

(dangerous refusal). 

  

 :  , -

, ,  ,  , 

 ,  , 

 ,  -

,   -

 . 

Key words: polumarkovska model, a security, reliability, 

system of protection, object of protection, system of a 

security, emergency, without functioning, dangerous 

functioning, factor of a security of functioning of sys-

tem. 

 

 

  


