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ЛЬЭЫКМЭ 
The definition of the system in terms of the system-object approach " Unit-Function-Object" based 

on the calculation of Abadi-Cardeli objects is specified in the work, the formalization of the 

concepts "system-forming factor" and "system adaptation" is proposed. The presented formalisms 

were used to take into account system-wide regularities in the construction of graphoanalytical 

models of organizational systems and business processes using the system-object method of 

representing knowledge. The revealed possible ways of taking into account the regularities are 

compared with the capabilities of the system-structural and object-oriented approaches, as well as 

the BPMN notation. A formal description of system-wide regularities is constructed, which allows 

one to justify the hierarchical dependence between them. 

Keywords: system approach "Unit-Function-Object", system-wide regularities, graph analytical 

modeling. 



 

 . .,  . .,  . .       
  я   « - я- » // 

 .  . – .3, №2, 2018 

13 

 

Ы   

INFORMATION TECHNOLOGIES  

 
       ( -   

-  )     , 
,  -   -   DFD, IDEF0, 

IDEF3;    UML;  BPMN (  UML  IDEF3).   
/       ,     
        ,  , 

  Д1Ж,        
   .    -  

       ,    
         ,   

   Д2Ж.  
         -  

 « - - » ( - ) Д3, 4Ж.    
          

 -     « - - » Д5, 6Ж. 
 

1.     

  -   s       
 -  Д7Ж (   «  »),     

: s = [us, fs, Os], : 
us – ,           

   (   «  »),  
    . us  Ls?  Ls!,  Ls? –  

   ,     s, Ls! – 

    ,    
 s. : Ls?  L  Ls!  L, . .      L (  
).   L = {l1, l2, ... li, …Хn},  n –    (  ); 

li = [r1, r2, …, rk],  li  L; k –     li; r1, r2, ..., rn –   
,    « - ».  

fs – ,      ,  
  s, . .       

(   ) Ls?   Ls!. ,       
  ,        : 

fs(Ls?)Ls!,  fs –    ( /   s)    
Ls?    Ls!, . 

s – ,         
  ( )   s.     

      : Os = Os?Os!Osf,  Os? – 

 ,        
(  s), Os! –  ,      

  (  s), Osf –  ,    
   (  s). 

 ,         
 ,         

( . . ) Д8Ж,  s,      :  
s = [(Ls?, Ls!); fs(Ls?)Ls!; (Os?, Os!, Osf)]. 
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 (   ).      us 

 ,   , . .   , 
    (Ls?, Ls!).    

   ,        , 
   .  ,     

  .      
     ,    

    ( ,     
).      fs  , 

  , . .   : fs(Ls?)Ls!.  , 
         

        . 

 ,         
 :  

s = [us  fs  Os]  s = [(Ls?, Ls!)  fs(Ls?)Ls!  (Os?, Os!, Osf)]. 

    (fs(Ls?)Ls!)     
 (Ls?  Ls!  us)        Д8Ж. 

   ,     
  , . . fs  us.      

    .     
      , . . fs   fs  us.  

us        (Dfs = Ls?  Efs = Ls!)  s. 

 /  fs: Ls?Ls!   
 Os  s,       

 (Os?),    fs (Osf)      
 (Os!).  ,  fs   fs    

Os = Os?Os!Osf. 

   -     
     ,    

. 
 

2.       
  

     ,    
( )  ,      ,   

 ,         
-  .  

  (      
 ).         

     : s us: us  Ls?  Ls!.  

     -    
,   ,       ( ) 

 ,      ( )   
     . -    

      ,          
 .  

  (         
  , . . ).       

       : 
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s us: us  us*  s  s* (s* ∋ s). . . us us*: us* ∋ us, 

 us* –   s*; s* –         s.  

   ,       
  , . .   s us,    

       -   Д3Ж. 
     -    

        . 
  (   Д9Ж:     ). 

   ,      Д10Ж,   
           :  
us !us*: us* ∋…∋ usi ∋ …∋ us2 ∋ us1 ∋ us (  us  us1  us2  …  usi  …  us*)  

s* ∋ … ∋ si ∋ … ∋ s2 ∋ s1 ∋ s, 

 us1 –   s1; us2 –   s2; usi –   si.  

   ,       
  , . .   us us*,    
     . 

     -    
       . 

   (      
  ,     «  »).    

          : 
(usi  usj) Lij: Lij ∋ (Lsi  Lsj), 

 usi –   si; usj –   sj; Lij –  ( )   si  sj; Lsi – 

  si; Lsj –   sj. 

 ,   ,    Д9Ж,  
   ,   Д10Ж, . .:  

(usi  usj) Lij: Lij ∋ (Lsi  Lsj)  us !us*. 

  si     , : usi us1i us2i us3i  … usn, . . 
        sn.  sj   

  , : usj us1j us2j us3j  … usm. , . .     
    sm. ,  us !us*: us* ∋ us   (  

  ), . . usn  us*  usm  us*.  (usi  usj): Lsi  Lsj = . 

, Lij        , . .  
   .      
      . 

     -    
         . 

   (        
ё     ).       

       : 
((Lij ∋ (Lsi!  Lsj?))  (Lji ∋ (Lsj!  Lsi?)))  us ∋ (usi  usj)  s ∋ (si  sj), 

 Lij –    si  sj; Lji –    sj  si; Lsi! –  
  si; Lsj? –    sj; Lsj! –    sj; Lsi? 

–    si.  

   ,        
  , . .   s us: us  Ls?  Ls!,   

      . 
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     -    
        ,    

     ,     , 
  -   Д4Ж. 

   (    
            

 ,     ).    
          : 

us: us ∋ (usi  usj): (Lsi  Lsj)    ((Lsi  Ls)  (Lsj  Ls))  . 

        
, . .   us us*,       

. 
     -    

            
   . 

   (      
    « »,    

     « »  
           ). 

            
 : 

us  (us1  us2  …  usi-1  usi)  ((Ls!  Ls1?)  (Ls1!  Ls2?)  …  (Lsi-1!  Lsi?))  

usi ∋ (usi-1 ∋ … ∋ us2 ∋us1 ∋us)  ((Lsi!  Lsi-1?)  …  (Ls2!  Ls1?)  (Ls1!  Ls?)). 

        
     . 

     -    
       

     ,    -  
       Д11Ж. 

 -  /  (  
  -    ё     
  ).         

     : 
s ∋ (si  sj) us ∋ (usi  usj): ((Lij ∋ (Lsi!  Lsj?))  (Lji ∋ (Lsj!  Lsi?))). 

        
.   ,      .   ,    

       ,  
    ( )     

 . 
     -    

,    ,        
,         ,   
  ,   -   Д4Ж. 

 

3.      
   

   ,    
 , ,    ,   -  

   .  
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   (    ё , . .   
       ).  
-     ,  ,   

.   « »      
         (  

) ,  ,    (  ) 
« »   ( . .  )   .  

    (   )   
      , . .   .  

   ,      
,       : 

s  s*  us  us*: (us* = Ls*?  Ls*!)  fs*(Ls*?)Ls*! (fs*: Ls*?  Ls*!)  (us = Ls?  

Ls!)  fs(Ls?)Ls! (fs: Ls?  Ls!)  fs(Ls?)Ls!  fs*(Ls*?)Ls*!, 

. . fs*(Ls*?)Ls*!  (us = Ls?  Ls!)  fs(Ls?)Ls!: fs  fs*. 

 Ls*? –    s*; Ls*! –    s*; fs –  s; 

fs* –  s*.  

       
   ,      ,   

  . ,    
      , . .  

 us us*. 

     -    
  ,       ( . .  

  )       , . .  
 ,    . 

   (       
          

)          
    : 

(si  sj)  s  (usi  usj)  us: (us = Ls?  Ls!)  fs(Ls?)Ls! (fs: Ls?  Ls!); 

fs(Ls?)Ls!  usi  fsi(Lsi?)Lsi!, (fsi: Lsi?  Lsi!); 

fs(Ls?)Ls!  usj  fsj(Lsj?)Lsj!, (fsj: Lsj?  Lsj!), 

 fsi –  si; fsj –  sj.  

        
  , . . fs*(Ls*?)Ls*!  (us = Ls?  Ls!)  fs(Ls?)Ls!. 

     -    
  ,        

     , . .    . 
   (        

,     ( )       
 ).          

    : 
(usi  usj)  us: (us = Ls?  Ls!)  fs(Ls?)Ls! (fs: Ls?  Ls!); 

((usi  fsi(Lsi?)Lsi!)  (usj  fsj(Lsj?)Lsj!))  fs(Ls?)Ls!  s ∋ (si  sj). 

 ,        

           
,    :   –    ,  
 –    .        
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,         
     .   

     -    
  ,         

     . 
  (     

).          
    : 

(si  si-1  …  s2  s1 ) s  us: (us = Ls?  Ls!)  fs(Ls?)Ls! (fs: Ls?  Ls!)  us1  

fs1(Ls1?)Ls1!  us2  fs2(Ls2?)Ls2!  …  usi-1  fsi-1(Lsi-1?)Lsi-1!  usi  fsi(Lsi?)Lsi!.  

        
 , . . fs*(Ls*?)Ls*!  (us = Ls?  Ls!)  fs(Ls?)Ls! ,   , 

 . 
     -    

,   .  
   (        

       ).    
          : 

s ∋ (s1 ∋ s2 ∋ … ∋ si-1 ∋ si) us: (us = Ls?  Ls!)  fs(Ls?)Ls! (fs: Ls?Ls!). 

s1  s us1: (us1 = Ls1?  Ls1!)  fs1(Ls1?)Ls1!  fs(Ls?)Ls!; 

s2  s1 us2: (us2 = Ls2?  Ls2!)  fs2(Ls2?)Ls2!  fs1 (Ls1?)Ls1!; 

si-1  …  s2 usi-1: (usi-1 = Lsi-1?  Lsi-1!)  fsi-1(Lsi-1?)Lsi-1!  …  fs2 (Ls2?)Ls2!. 

si  si-1 usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  fsi-1(Lsi-1?)Lsi-1!. 

. . fsi(Lsi?)Lsi!  fsi-1(Lsi-1?)Lsi-1!  …  fs2(Ls2?)Ls2!  fs1 (Ls1?)Ls1!  fs(Ls?)Ls! 

         
    ,   , . 

     -    
  ,          

  .       
 . 

   (   ,     
,   ,  ,   

   ,    ).  
            

: 
si  (si-1   … s2  s1  s) usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  fsi-1(Lsi-1?)Lsi-1!. 

si-1  …  s2 usi-1: (usi-1 = Lsi-1?  Lsi-1!)  fsi-1(Lsi-1?)Lsi-1!  …  fs2 (Ls2?)Ls2!; 

s2  s1 us2: (us2 = Ls2?  Ls2!)  fs2(Ls2?)Ls2!  fs1 (Ls1?)Ls1!; 

s1  s us1: (us1 = Ls1?  Ls1!)  fs1(Ls1?)Ls1!  fs(Ls?)Ls!; 

. . fs(Ls?)Ls! ∋ fs1 (Ls1?)Ls1! ∋ fs2 (Ls2?)Ls2! ∋ … ∋ fsi-1(Lsi-1?)Lsi-1! ∋ fsi(Lsi?)Lsi! 

         
 ,        

  .         
      .  

     -    
,   .  
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4.       
  

     ,   
 ( )  , ,    ,  

 -     .  
  (        

  ,       
).          

    : 
usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  Osi = Osi?  Osi!  Osif  si. 

usj: (usj = Lsj?  Lsj!)  fsj(Lsj?)Lsj!  Osj = Osj?  Osj!  Osjf  sj. 

us: (us = Ls?  Ls!)  fs(Ls?)Ls!  Os = Os?  Os!  Osf  s. 

((Lsi!  Lsj?)  (Lsj!  Lsi?)  )  ((fsi(Lsi?)Lsi!  fsj(Lsj?)Lsj!)  fs(Ls?)Ls!)  ((Osi!  

Osj?)(Osj!  Osi?))  (Lij  Lji)  s ∋ (si  sj), 

 Osi? –     si; Osi! –   
  si; Osif –     si; Osj? – 

    sj; Osj! –    
 sj; Osjf –     sj. 

   ,       
       . 

     -    
    ,     

  Д3Ж.  
  (    ,   

     ,      ).  
            

: 
s us: (us = Ls?  Ls!)  fs(Ls?)Ls!, fs: Ls?Ls!  Os = Os?  Os!  Osf. 

     us     , 
. .     ,     

  .       
  , . . « »     

   ,     
us. 

     -    
    ,       

,        . 
  (        

).   ,         
      .  ,   

s –  ,  : Os  fs(Ls?)Ls!  us, . .     
 .          

    : 
s: Os  fs(Ls?)Ls!  us  us: (us = Ls?  Ls!)  fs(Ls?)Ls!, fs: Ls?Ls!  Os = Os?  Os!  

Osf. 

 s ∋ (si  sj). 

si: Osi  fsi(Lsi?)Lsi!  usi  usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  Osi = Osi?  Osi!  Osif; 

fsi(Lsi?)Lsi!  fs(Ls?)Ls!; 
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sj: O’Ьj  П’Ьj(Lsj?)Lsj!  usj  usj: (usj = Lsj?  Lsj!)  (П’Ьj(Lsj?)Lsj!  fs(Ls?)Ls!)   

(O’sj  Osj), 

 O’sj –      ; f’sj –   
 . 

  s   /  sj,  
    ,  sj        

  s. 

        , 
             

 . 
        -

         
     . 
  (       , 

    ,     ).  
            

: 
s ∋ (si  sj): si  sj. 

s us: (us = Ls?  Ls!)  fs(Ls?)Ls!, fs: Ls?Ls!  Os = Os?  Os!  Osf. 

s ∋ si fs(Ls?)Ls!  usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  Osi = Osi?  Osi!  Osif. 

s ∋ sj fs(Ls?)Ls!  usj: (usj = Lsj?  Lsj!)  fsj(Lsj?)Lsj!  Osj = Osj?  Osj!  Osjf. 

usi  usj  fsi  fsj  Osi  Osj  si  sj. 

        
       si  sj. 

        -

         
     . 
  (        

   ).       
       : 

si usi: (usi = Lsi?  Lsi!)  fsi(Lsi?)Lsi!  Osi = Osi?  Osi!  Osif. 

sj usj: (usj = Lsj?  Lsj!)  fsj(Lsj?)Lsj!  Osj = Osj?  Osj!  Osjf. 

usi  usj  fsi  fsj  Osi  Osj 
        

        si  sj. 

         
-          

     . 
 

 

      -   (  
« - - »)      

 -   -  .  
       

    ,   
  ,  ,     

,     .   
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   ,     , 
    . .  

       
     -   « - -

». 
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