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   ,      

   .  .   

    S-  .  
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 [37,38].      ,  , 

    ,   ,    

 . 

       , 

      (1),  : 

 = τ u − ∑ b , u u − a u + D ∆u≠  ,                                                                (1) 

 

  u  –   i-  ; 

        u -   j-  ; τ , b , , a  –  ; D , ∆u  –    . 
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  ,  -     
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       .  
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    .  

        

     ,   
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    (2): 

 I =  I + I + ∗ I I ∗ cos φ − φ ,                                                       (2) 
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 ,       , 

       

       .  
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 ,       

       [21]. 
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 9 –       

 

    ,     

      [8] 

       

      .   

[16]          

 (3): 

 J =  −D ∗ gradC,                                                                                             (3) 

 

 J –    ; 

C –  ; 

D –   (  ) 

        

  :      

     . 

    ,    

      .  

     : 

 ∂С∂  = D ∗ ∂ C∂   ,                                                                                                  (4) 
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t –  ; 
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 ,    .  

       

         

 ,     . . 

 

2.2  .  

 

 . ,      

    .      . , 

        

. . 

       ,  .  

      ,  .  

          

 .  

   ,   .   
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) ,  ,   

     ; 

)  – ,     

  ё. 

 .  ,      
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  ,    ,    ,   

  . 

       

 (5): 

 P t = p + q/F t ,                                                                                        (5) 

 

 p –  ,   «  », 

,        ; 

q –  ,   «  »,  

        ,  

   ;  

F(t) –  ,        t. 

    ,   

  ,      . 

     ,   

    . ,    

     ,   , 

     .    

 ,     .      

  :      

        ,  

        

  .   ,     

       , 

      .  

       

  (5).  ,  , 

    . 
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(6): 

 f t = F = p + F t F̅ − F t                                                               (6) 

 

 f(t) –      t;  

F(t) –  ,        t;  

  �̅�–    ; 

  p –      ; 

  q – . 

         

    ,     ,  

   .  

     ,    

       «  »,  

 .     ,   

   « »   « ». 

       10,  

  [42]: 
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 10 –      [42] 

 

      :  

T(t) —         t; 

M(t) —         

 t; 

N(t) —  ,     

; 𝑡 = 𝑡𝑡    —  ,      

 ; 𝑡 = 𝑡𝑡   —     —  , 

     . 

      -

 ,     

     (7): 
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𝑡𝑡 = 𝑔 𝑡, 𝑡 − 𝑡                                                                         (7) 

 

        

   ,     

   ,    

  7. 

 ,     ,  

      g(t,N(t))     

    . 

        , 

   : 

)      ; 

)      ; 

)       

  .  

       .  

  ,      ,  

     1  .   

     AnyLogic 8.5.2. 

       ,  

    .     

    .    

       ,    

    ,   ,   

 –  . 

     11,  : 
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       AnyLogic  

 «  ». 

      

    ,    

 ,      ,  , 

    . 

 ,         

 ,     .  

    : 

)  ; 

)  ,   ; 

)   ; 

      ,     

,    . 
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,        , 

 ,       

( /  , / ). 

,   12   ,   

   . : 

 

 
 12-     

 

       ,  

    : 

) transition –    ,  c , 

  AdEffectiveness,      

 ,        

  ; 

) transition1 –       

 ,        , 

  ; 

) transition2 –        

,  ContactRate. 

 ,     (AdEffectiveness, 

ContactRate  AdoptionFraction)    ,  

  ,         
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.         

    .  

,   ,        

  ,       

   ,   . ,   

  ,     ,  

    ,     

 .  

  « »     3  . 

 ,     

 : 

) ContactRate (  ) – 100; 

) AdEffectiveness ( ,    ) -0.011; 

) AdoptionFraction ( ,    ) – 0.015. 

,   13    ,   

       : 

 

 
 13 –       

(  )   (  ) 
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 13  ,     664 , 

  336 ,   ,   

    – 1000 . 

,   14       

(Adopters): 

 

 
 14 –  ,   

 

 ,       ,   

  ,    .    

    . 

         

   .    ,  

  .      

  AnyLogic 8.5.2. 

 

 
 15 –      
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  11    ,   

 ,       

 «  »    .  

,   4    ,   

 : 

 

 4 –  ,     

      

PotentialAdopters       
  

  
Adopters      

 , 
  

TotalPopulation   ,  
   
 

PotentialAdopters 

ContactRate   ,  
   

 

Flow   ,  
  

 
AdEffectiveness   ,  

  
 

AdoptionFraction   ,  
,    

   
AdoptionFromAd    

  
 , 

   
 flow  

AdoptionFromWOM   
  
  

 , 
   

 flow 
 

 flow       

   ,      

    .  

       (8)  (9): 
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AdoptionFromAd = AdEffectiveness ∗ PotentialAdopters,                                 (8) 

               AdoptionFromWOM = C R  ∗ A F  ∗ P lA  ∗ AT lP l ,                         (9) 

 

         

  S-  , ,     16: 

 

 
 16 – S-     

 

         

ContacRate,      . 

      , ,   

  17 ,17 ,17 .  

  ContactRate,  ,   

      « ».   

  ,      

,  100000 . 
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 17  –     ContactRate = 100 

 

    
 17  –     ContactRate = 50 

 

 
 17  –   ContactRate = 150 

 

  ,  ,    

 4   CR=150, 8   CR=300  6   CR=100. 

,   2.3       

   . 
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      ,  

  ,       
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      .  
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   ,    S-  , 

        

. 

       

    ,    

       t.   

        

,     .    

 : 

)     ; 

)  ; 

)   ; 

)   . 

   ,     :  

 ,      . ,   

18           

 : 

 

 
 18 –    
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 ,         

  ,      .  

        

- ,      : 

 y = + − b+dt ,                                                                                                  (10) 

 

 a –      ;  

b –      ;  

d - ,    . 

      ,     19: 

 

 
 19 –   

 

   -    .   

 ,            

     .  ,  , 

  , ,     

 ,    20: 
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 20 –       , 

    K 

 
     10,  d   

 .    21, 22, 23     

   d: 

 

 
 21 –    d=0,98                                                 
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 22 –    d=0,58 

 

 
 23 –    d=0,38 

 

    d,     , 

    21-23. ,    , 

   . 

        

    24,  : 
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 24 –     

 

        

   .      

 SonyPlayStaion 3,       

 5: 

 

 5 –     SonyPlayStation 3: 

   , . . 

2008 10,46 

2009 23,72 

2010 37,55 

2011 51,97 

2012 63,94 

2013 72,2 

2014 75,76 

2015 77,1 

2016 77,62 
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    « »   d, 

  ,     (11): 

 ln 𝑦 = ln − + 𝑑𝑡 ,                                                                                   (11) 

 

     ,    

 25: 

 

 
 25 –   

 

      ,    

,       

    . 

    - ,   

   SonyPlayStation 3.   

     26: 
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 26 –   SonyPlayStation3   

 

 ,        

 .  27     

   d: 

 

 
 27 –        

 

         

  ,   SonyPlayStation 4. ,  

    : 



53 

 6 –   SonyPlayStation 4: 

   , . . 

2013 7,5 

2014 22,3 

2015 40 

2016 60 

2017 79 

2018 96,8 

2019 108,9 

 

        

   28: 

 

 
 28 –   SonyPlayStation 4 

 

   SonyPlayStation 4    

 22.  

      

SonyPlayStation 2,       7: 
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 7 –   SonyPlayStation 2: 

   , . . 

2000 6,4 

2001 24,9 

2002 49,59 

2003 69,5 

2004 81,3 

2005 101,3 

2006 103,7 

2007 117,8 

2008 131,6 

2009 139,5 

2010 146,8 

2011 153,2 

2012 156,6 

2013 158,01 

 

        , 

   : 

 

 
 29 –   SonyPlayStation 2 
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       , 

     ,   

  ,  ,   30: 

 

 
 30 –      SPS 2 

 

        

SonyPlayStation 2  - 596 ,    ,    

 .  (S=5  SonyPlayStation 3, S=22  SonyPlayStation 4).   

       ,   

 ,      3  . 
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3     

 

3.1  S-     
     

 

       

  SonyPlayStation 2,  ,    

      ,   

     ,   

       ,   

 ,    .    , 

    ,      

      .  

    ,     

       . 

   ,      

-       . 

 ,    [43],  

        

,          

 (13): 

 y = + b +d t + + b +d t + ⋯ + n+ bn+dnt ,                                        (13) 

 

 a , a , a  –      ;  b , b , b  –      ;  d , d , d  - ,    

. 
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  S-  ,     

  ,   31.    

   : 

 

 
 31 – S-      

 

,         

 ,       

  .    

    ,   

      ,    

 .     - ,  – .  

 ,     

SonyPlayStation 2       ,  

     -  ,   

   28: 

 PS2,   S-  , 

 ,       «  » 

    « »  [44].    

    ,  . , 

   ,   1. 
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,      ,  

  .  ,   

     5 ,   97 ,    

     596 . 

 

 
 32 –     SonyPlaystation2 

 

,   8  ,   

,        

      SonyPlayStation,   

    : 

 

 8 –     SonyPlayStation 

 SonyPlayStation 2 SonyPlayStation 3 SonyPlayStation 4 a  96,17 78,6 120 a  60,38 - - b  3,1 -2,5 -3 b  7,4 - - d  0,99 0,82 0,75 d  0,84 - - 

S 97 5 25 
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 ,    d    0<d<1,  

1 –   .   ,  SonyPlayStation 

2    ,      

      [45]. 

     ,  

    .      

  ,      

 SonyPlayStation 2.    ,  

    . 

   ,      

       , 

    ,     , 

           

. 

 ,     ,  

       ,    

    ,  .   

     (10),     

(14): 

 

 = dae − + e − −  ,                                                                               (14) 

 

    T    : 

 VT = T ∗ = T ∗ dae − + e − −  ,                                                                   (15) 

 

    (15)     

   P    T : 
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СT = P ∗ T ∗ dae − + e − −  ,                                                                (16) 

  

  ,   ,   

  N   T,     

 r  : 

 C = ∑ PT b−dt+ b−dt +N=  ,                                                                                 (17) 

 

       (17)  j-  

  [43].      

    .  

,           

        

.        

 –    .  

         

. 

  , , ,    

    29,  : 

 

 
 33 –      110  [33] 
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 ,        

 ,       .  

  ,       

    -    ,  

 3,      (18): 

 𝑦 = 𝑎+ 𝑥𝑝 𝑏 +𝑑 𝑡 − 𝑎+ 𝑥𝑝 𝑏 +𝑑 𝑡 − ⋯ − 𝑎𝑛+ 𝑥𝑝 𝑏𝑛+𝑑𝑛𝑡 ,                                           (18) 

 

 a , a , a  –      ;  b , b , b  –      ;  d , d , d  – ,    

. 

  ,     

     1910  2000 ,    

30: 

 

 
 34 –     
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   ,    33,   

   ,    35: 

 

 
 35 –    

 

        , 

  SonyPlayStation 2.    

 ,       d1. 

   ,    1920-1925 ,  

     ,   

    ,   . 

       d2,  

  d1. 

 ,        

   ,  ,   

    .     

 SonyPlayStation 2     97 .   

        . 
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3.2      щ  
  AnyLogic 

 

 ,     , 

,      ,  . ,   

,       :  

 ,  -    

«  »    ,    

    . 

 ,       

     S-     , 

   10,   ,   

     ,     

    . 

        

 ,        , 

       ,   

    .    , 

  (Adopters)     

(PotentialAdopters).  

          

 ,   DiscardRate   AverageProductLife, 
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