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 (optimization),       

 ,      ,  -
     (simulation)    -
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   Excel   -

’  (  ) Data Analysis (  -
),        

 ;  :     -
 ,   —      -

,  —      -
   .     —   -

          .
      Excel  

   (    )   , 
    -  [2–4].     

Excel      ,  , 
« »   —    [5, 6], :

— Cristal Ball Professional + OptQuest Optimizer (Oracle);
— @RISK Industrial + Evolver/RiskOptimizer (Palisade);
— ASP (Analytic Solver Platform = Risk Solver + Premium Solver), Frontline

Systems.
        -
ASPE [7]    ,    

 Excel.
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     :  (Simulation Model)  -
 (Optimization Model).      -

         (
 50- )   . ,    -
         -

: Triangular Pert  Common,      
         :

PsiTriangular(a,m,b) PsiPert (a,m,b)1:

     ’ ,
  :  ,      -
.

:    ,     -
   ’   ,    -
       , -

 ,         -
 , ,  ,      -

   -  .    -

1 PSI  (Polymorphic Spreadsheet Interpreter) —  « »  Frontline; PSI-
      Excel   ( , -
,    )  : ,  Excel  -

  ,            -
    - ,        -
      ,     -
   100   . ,  ’  , , PsiTriangular, -

,       Triangular    .
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  (  PERT2),    , 
    .

 -   ASP Excel. 
      20-   ( -1 -20) 

   : FS (Finish-Start), FF (Finish-Finish),
SF (Start-Finish), SS (Start-Start)    ( / , +/–), 

  ,     -
 ( . 1).

. 1.    (   FS  )

   PERT,    
   ,     (ai, mi, bi), :

ai, mi, bi —  (min), « » (likely)   (max) -
, .

      v (ti) =  – biti –
–citi

2    -  ,  v0 —  v1 — -

 ( ) ,    :
20

0 1
1

,p i i
i

V v v t v t

tp —   (   ).
 ( -     1960-  .  

)      PERT   -
     -     -

 [ai, bi]  : 4
6

i i i
i

a m bt ;     -

  (       ) 
   .     PERT     -
          -
    ,    -
         -

 (  ,       ),   -

2  .,  .       ( ). :
, 1966.
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, ,   -1   =INT(PsiTriangular(12;15;23))

— . 2.

. 2.   INT(PsiTriangular (a;m;b))

:
—   :  (  ),  (  ),  (
),  (  ),  (   ),  (  -
 );
—    (   );
—  , : , , ;
—  :     .
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. 7.   

 
     :

—   ;
—   ,   ;
—    (257 . .);
—  , : ,   ;
—      ;
—  .

 
 (Frequency)     (

. .)    ( . 8),   
:

—    (209 275);
— 90,1-    (222 260);
—   240.

,     ,    -
 (257)   .

(Sensitivity)      ( -
)       ,  
   : -16, -20  -10 ( . 9).
 ,         -

 ,    — ,      , ,
          -

,      .    
’    .

      
      (Fit Distribution)  

 .
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. 8.  

. 9.  

      ( . 10)  , 
(tkp = 240) 50 %     (209 275).

. 10.  PsiNormal  
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1.  3, ,     -
,    ,       -

 :  (Mean)    
(Std. Dev.) PsiNormal (240,2; 11,1),    
  (5–10 . ),     -
         ,  
   ,    .

2.        -
       , 
     230 253 . .

    
 (Uniform) PsiNormal (249,9; 15)

Pert PsiNormal (230,7; 9,3)
 (Normal) PsiNormal (253,8; 26,3)
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