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     q(x), -
   μ 

1. x (q(x)  x),  

2. x Ind(q(x)). 

 y  x   «  y   x». -
      ,   q(x) -

  x. ,  x    ,  
q(  )   .    μ 

 «  »    .  
Ind(z),  ,    !y(z  y) — 

,     y,    z 

 y. ,    ,  
x!y(q(x)  y), . . ,    x   -

   q(x)   y, 

   q(x)  y (      y 

   x).   ,  «  » -
    (  ),    

  (  ). 
   ,    -
,       -
 q  ,        q.  -
   q   ,    

 (     ) 
      . 

,   -  x q(x) = y  q(x) = z (   
 )    y  z,     q(x)  q(x),  

.   μ    -
      , 

    ( ) ? 
 ,    . 

 —    .    -
     -

1.  
       

————– 
1  . .  . ., 2002. 
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  — ,     
  .   -

   . 

1. ,       -
  ,      -

   S(T)   .   
,  еS(T)е = 1ν      

. 

2.   μ      
 S(T)      -

  ν ,    ,  
    S(T),    -

,       +
 

 S(T).    S(T)     
   .   L(T) = {p1, p2, ..., pi, ..., 

pmж ( ,  m = |S(T)е,    pi  q,  pi+1  q+
   

i, 1  i < m). 

      -
   S(T),  ,    

     S(T). 

      
      

     ,   
   .    -

 S(T)    T      
.      S(T)   

      . 

     . 
  S(T)  L(T)      -

.          
,      . 

      
         .  

     ,  
         -

    ,      
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 .    S(T)  L(T)  -
      S(T). 

        -
,        

       .   
, ,   .  ,   

      
     ,     -

  . 
      

S(T)  L(T),  ,   , 
  .  ,  

S(T)  L(T),    ,  -
 ,       , -

         -
       

.  ,  L(T)   
   .  , -

     L(T). 

      -
    

+
,   «...»  

 &,   . 
.  

 я. 

. 

1. p1, p2, ..., pm —    -
  ( , L(T) = {p1, p2, ..., pm}). 

2. «, », &, +
 —    ,    

  +. 

. 

1.    p1, p2, ..., pm —  . 
2.  pi —    i < m,  pi

+
   

 pi+1. 

3.  pi —    i < m,  pi pi
+
 — -

 . 
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4.   pi —    i < m,   pi pi
+
 — 

 ,   -
 pi+1. 

5.   —    ,  « » — 

 ,  . 

6.  « »  «B» — ,  « » & «B» — , -
  . 

7.        B   -
 ,   & B — ,    . 

8.     . 
   « 1» & « 2» & ... & « n»,    « 1» & « 2» & ... 

& « k»,       & B μ 
 1,  2,  ...  n,  1,  2,  ...  k.) 

 . 
 . 

        
 . 
 .  

  . 

p 

«Щ» 

 p —   ( , p  L(T)). 

  . 

«  Щ» 

«  p Щ+» 

 ,    .   
 ,   p    

 p+
  ( ,   p+

  L(T)).  

  . 

,    

 &  

  —    ν     
  .  

      
    μ   
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         . 
,    « 1» & « 2» & ... & « i» & ... & « n»,    

« 1» & « 2» & ... & « j» & ... & « k»,  i  j,   i, j (1  i  n) 

 (1  j  k),   i  j  i  j  i  j.   -
        , 
    . 

      -
  . 

  . 

 

«» 

  «»       -
   .  ,   -

 ,     . 
       

 ,     , 
       -
   .      

. 

  ,    -
,      .   

  .   — ,   
 . 

 1.   . 

      -
       p1,  «p1»  

.     , -
  μ «p1» & «p1», «p1» & «p1» & «p1»,  . . 

,        -
.    ι    -
  . 

 2.        . 

       p1, p2, ..., pn  

,    pi (1  i  n)   pj  -
 p1, p2, ..., pm   —  . 
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 3.   ,     ,  -
 . 

 .     -
 4  5. 

 4.   —  ,    
     pi pi

+
 pi

++
 ... pi

+...+ (n )
 (  1  i < 

m  1  n  (m — i)),    (   -
) pi pi+1 pi+2 ... pi+n. 

 5.  « » — ,   « »   «pi» (1  i 

 m),       «pi pi
+
 pi

++
  

... pi
+...+ (n )» (  1  i < m  1  n  (m — i)),    ( -

  ) «pi pi+1 pi+2 ... pi+n». 
. 

      -
 I. 

1.   pi    
μ I(pi) = pi  L(T),    I(pi)   pi. 

2.   pi pi+1 pi+2 ... pi+n -
  {pi, pi+1, pi+2, ..., pi+n}  L(T): 

I(pi pi+1 pi+2 ... pi+n) = {I(pi), I(pi+1), I(pi+2), ..., I(pi+n)} = {pi, pi+1, pi+2, ..., 

pi+n}. 

3.  « »  «pi»,     -
 дpi}  L(T): I(«pi») = дpi}. 

4.  « »  «pi pi+1 pi+2 ... pi+n»,    -
  ,     : I(« ») = I( ). 

5.  n-    « » & «B» & «C» & ... 
& «D»    1, B2, 

C3, ..., Dn  L(T) ,   Xj  L(T) (1  j  n)  -
   «Xj» (     3, 

 4). 
 6.      . 

      
         p1μ  p1 

       «p1», 
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      -
  «p1» & «p1»,  «p1» & «p1» & «p1»,  . . 
 7.         

m x (m + 1)  

, 2 

 m = |S(T)|. 

    m .   
       

(m — 1) .    -
    (m — 1)    

 (m — 2)  ,  . .,     
 ,     m  -

.      = m + (m — 1) + (m — 2) + ... + 

1, ,    ,   -
   ι . 

,  S(T) = {p, q, r, sж ( . . m = 4),  L(T) = {p1, p2, p3, 

p4ж,  p1 = , p2 = q, p3 = r  p4 = s.    -
  4 μ «p», «q», «r»  «s». , ,  

q = p
+
, r = q

+
  s = r

+,    3 μ 
«pq», «qr», «rs»,   μ «pqr»  «qrs»,  , -

  «pqrs».  ,  m = 4,   , 
 = 10. 

 ,   n  0   n! ( -
 «n »)  n! = n  (n — 1)  (n — 2)  ...  2  1, -

 0! =Df 1.     0! = 1, 1! = 1, 2! = 
2  1 = 2, 3! = (3  2  1) = 6, 4! = (4  3  2  1) = 24, ...,  

  (   n = 4),      2n
 

,      n-

 . , 24
 = 16 < 24 = 4!. , 

2
n–1

 < (n — 1)!.   2n
 = 2  2

n–1
 < n  (n — 1)! = n!  

,   n  4  2n
 < n!. 

 8.      , -
        

,   [   (  — 1)] + [   (  — 

1)  (  — 2)] + [   (  — 1)  (  — 2)  (  — 3)] + ... + ! . 
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,      & B  
    Д   (  — 1)]. -

    & B &       Д   

(  — 1)  (  — 2)Ж  . .   ,   (  — 

1)   Д   (  — 1)  (  — 2)  (  — 3)  ...  3  2] = !  
        

   Д   (  — 1)  (  — 2)  (  — 3)  ...  3  2  1] 

= !.        
 ,    + 1      -

   . 
   ,  k-   

   

!  

. (  — k)! 

       

  (  + 1).     -
  . 

        4 . 
 m = 4,   = 10.    -

    μ Д10  9] + [10  9  

8] + [10  9  8  7] + [10  9  8  7  6] + [10  9  8  7  6  5] + 

[10  9  8  7  6  5  4] + [10  9  8  7  6  5  4  3] + [10  9 

 8  7  6  5  4  3  2] + 10! = 90 + 720 + 5040 + 30 240 + 151 200 

+ 604 800 + 1 814 400 + 3 628 800 + 3 628 800 = 9 864 090. 

 1.       
(       -

  )        + 

[   (  — 1)] + [   (  — 1)  (  — 2)] + [   (  — 1)  (  — 2)  (  — 

3)] + ... + !. 

   ι   κ.    k (1  k 

 )      
! 

(  — k)! 

,   = 10,     9κ64100. 
 2.      -
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      -
. 

   ι   κ.  ,  -
       -

    ,  -
   ,   (  6). 

    ,   
 —   , ,   

 —        
        ,  (  &  ), -

     ,   (A & B)  (B 

& A),   ((A & B) & C)  (A & (B & C)) 

    . 
         

  . ,   

 

 

      

 & B 

B &  

    .   
   μ     ,   A & B 

 B & A       .  
,            

  pi  pj,   , pi  pi  pi & pj 

 pj & pi, ,        
  ,   pi   pj & pi.   

pi  pj & pi     . -
 ,       -

     , . . . 
       , -

    R    S. -
  R  

1, A2, …, AЧ 

B 
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   S,   1, A2, …, An  B 

      S.  
 R    S,   R  S  

    S. 

 9.      & A   -
 ,      -

    .     
  . 

  ,           & A,  
      -

 .          & A,    -
    ,     

.       -
   .       -

        ,   
      .  -

  A & B  B & A,       
, ,    ,    

A & B        
  (     -

 A & B      ). 
     -

      .  
        

     .  
   —   — , 

 , .  ,   
         256 

 (  ,   ), . .   
.  ,  —   -

 .      ,  -
      

    .   -
    ,   -

 ,  ,  .  
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    ,  -
     .  , -

        ,  -
      . 
          

?     ,   -
? 

   ,   

   ,     
    .   -
    ,     -

 ,       . 
    ,  — -

,        . -
    . 

   ,   ,  
. ,     (  , 

)         -
.     μ   -
   ?  ,   -

 ,        
  ,      -

  ,    
.  ,      

   ,  ,     , 

    ,      . 
,      -

   ,     -
   . 

  ,    -
   ,    -

   .     
       -

   . ,    
    m = ι   = 2κ.   -

  ,    ,  
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828772446866981044847857913440. 

     30 .    
      ( . .  m = κ),   

= 36,      32-   -
,     Windows.    

     .   
     ,      11 

,   = 66.      -
  (    )   

    (  ,   
,   1080

 
1).   -

     ,  ,   
  .      -

          
    (    

 ,     ),    
      .  , 
  ,   , -

, ... 
 

§2.     ? 

      ,    -
 ,       

   2.     -
    (    
    ,     

  ,  , ,  
 ).      
    .  -

,         
 R1(x1, x2, …, xn), R2(x1, x2, …, xn), …, Rm(x1, x2, …, xn), … 
 n    n  1 (    , 

,   R1(x1)  R1(x1, x2)  

————– 
1  .      . ., 1990. . 113. 
2  .μ  . .  . 
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  μ R1(x1)  ,  R1(x1, x2) — 

 ν       
 R1   ,     -

   ). 
  ,     -
,   ,  ,  .   

       -
. ,         -

.    ,   
 .     -
 .       

  . ,    -
       (x1, 

x2), ,     , x1  x2 (  
 ,   x1   x2 , -

, x1   x2).    -
   .  -

      -
  .      

 x1x2(x1  x2  x1  x2),    x1x2(R1(x1, 

x2)  R1(x1, x2)),       -
  . 

      -
  ,      
?  μ   ,    

,      ,   . 
 ,    ,    

      ,   
  .     
     ,   -

. 
    .   -

  L     L  -
         L.    
  ,      -

 .      ,   -
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,    .    -
   .  , -
     ,    

.  ,    .  
  .     , -

    L.  -    -
,     ,   

      -
.     ,   

      L. 

 ,     -
    .     

    μ   
      .  

 μ   —  ( )    —  ( ). 
        Barbara  

    —  ( ).   !  
        -

 .  ,    Barbari,  -
     ,  
    ( *). ,    

 ,      .   
   μ ( ), ( ), ( )  ( *).  , 

        -
   ( ,   -

 ),     . -
         

  . ,  . . , «…  
  ,   ,   -

        
 »1.       

       . 
        ( )  

( )    μ « », « », 

————– 
1  . . . ., 194ι. . 149. 
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« », « » & « », « » & « », « » & « », « » & « » & « »  
. .       . ,  

 ,       
        

  ,      -
 .   ,     , 

  ,     .   
        ,  

 (  )   .  , 
       . -

,       ( )  
( ),        ,  -

  . 
       

?       
   , , -

.       , 
   .  ,   -

 ,       -
     . 

        
    ( , -

, ,   . .).    -
,    ,   (   

)      -
     ,  -

        
.        

       
  1

. 

  μ    -
      ,  -

 ν    ?   ,   

————– 
1  . .     //  -

 . ., 2010. . 15ι–158. 
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  ,    , -
  ,      

 .   ,      
     ,    

.      -
,     -
.  ,     -

 ,       
   , . .  , 

  . 
         

.         -
.       ,    

  (  ,   -
)     .   
       -

 .    ,   . 
,   .     -

 д   — .   — .   — 

.   .ж   , 
     .    -

       -
  .      

,         
.        -

         -
. ,  ,   -

 ,       
    .    « -

»   ,     
  . 
   μ   -

 .     -
   . 

я T —    ,  

   (  -
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),      ( -
 ). ,   ; 

        ,   -
  (  (   )  (   )  (  = )  (   

)).  ,     , -
     . 

      -
    .  
       , 

           
     .     -

 ,      -
  ,       

,      
.      ,   -
 ,    -

 ,     .  
   ,     -

     , -
     .  , 

 ,    . 
    . , ,    , 

     ,   -
  .   μ    -

        
  ?  ,       

  ?    -
   . 

       
. ,          

  (    ,  
    ).   -

,        , -
        . 

,        -
,  μ       -
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       , -
   . 

 ,       
  .     L  -

,         
   L.  ,    L  -

    ,       L 

       -
   .      -
            

.  ,    
        -

.        -
 ,       -
 . 

      

        -
 .      , 

       
  .     -

     . 
        

     ,   
 ,   .   -

      
  ,   .  -

,         -
      

    .  -
, ,       ,  -
      ,   ,  

    .   
   ,    -

 .  ,    -
    ,  -   

  ,     ,  
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      -
. 

 

§3.  .     

       -
   1.     ,  -
     .   
. 

( )       ,  
,       

. 
 «  » ,      
. ,  -  , -

    ,  -
        -

 .      
   .        

,         -
       -

,       . 
 ,         

,      -
    ,    -

      . 
( *)       -

 . 
,  ( *)     , -

       .  
    « »    -

,       -
.      .      -

    ,   .   
     .   

————– 
1  . .     // -  

μ . 6. ., 2014. . κ6–90. 
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       -
.   ,       

  « »,     ( ). 
        

   . 
,       
    .  -

,      
     .   

  ,       -
       .  

  —  . 
,      

   . .  ,  
     ,  

    ,   
    .   

      .   -
,     ,    -
,     1.  

,          -
   -     -

    . 
,   ,   -

 ,    .   -
       -
    .   .  

.       (    
 ,        -
     )   ,   

  .     ,      
 .       

     .   -
 ,       -

————– 
1  .   ? «  ». 1995. №1. . 11κ–138. 
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  . ,  .   ,  
        -

,       . 
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   —    .     
 ,     -

   .      
 ,   .  -

      , -
        . 

        -
   .     

   , ,  A 

& A, A & A & A, A & A & A & A, ...,    -
 .    ,  -

     .   , 
    ,  , . . -

 ,     -
    A & A, A & A & A, A & A & A 

& A, ... .   .      -
  ,      
.  ,    -

   ,   -
  . 

       . 
      -

    ? , ,  
    (   ν    

     , , 
, ,   . . —      -

        , 
   ).     ?  

  — .   ,  -
,     .    

,   ,  ,   -
    μ ,   
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1.     .   -
,        

     (  -
   ),      

   ( ,   -
     

  ).     
     . 

       , 
  ,  , .    -

,    -   . -
    ,  -

       
  .       

  ,     (   -
),     (    

  ).     
       -

,   ,     -
   ,      

,    —  . 
      , -

   μ     -
,        -

,    .    , 
    ,    , 

       ,   
     . 

   ,     
   (      )  -

ν    ,     -
  ν ,   , 

      .  -

————– 
1  . .    // -  -

. . 4. ., 2010. . 102–112. 
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,       ,   -
,     ,     

  <…>.     ,  
           

     .     
 ,   ,      

      .  , -
  ,      ,   

  ,      ν  
       ,  ,   

 ,      » [ . 
, 2010, . 599Ж.       -

 («  »),   
    « »μ 

«…      ,   
   ,     … -

 —  ,     -
 » Д  , .604Ж ,   , «  
      <…>     , -

  ,   ,  » Д  , 
. 604Ж,       

 . 
  . ,      

«…   μ     -
 .      « -

» ,  ,    -
   <…>.   ,  

   .  -
  <> ,      

» Д  , . 602 Ж    «  « -
»,      » Д  , . 599] 

( . .      . — . .)  
     -

      . , . , 
.   .     ,   -

  ,   ,  -
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      .   
    .  ,  

,     .  « -
    1», Д . , 19ι4, . 25κЖ -

  R       
μ «…«H1RH2»   «H2   H1», 

«   H1»  «   H1»ν  ,   -
,   H2,   H1.<…>   -

      H1,      
 ,   H1ν  ,  ( , 

H1)=  . . .,   ( , H2)=     H2 ,  
H1RH2<…>     H1 . . .,    H2, 

  H1,    ». 

μ 
 «…«H1RH2» <…> ,   ,   

H2,   H1 <…>     H1 . . .,  -
  H2,   H1,    » 

[ . , 19ι4, . 25κЖ. 
 ,        

H2         
H1.       H1   

      H2 ( , ,   
). 

       
 (Graham Priest).      

(«  »)    . . -
 .   ,   

   ,   , -
 .      -

       
(    «  »). «…   

     / , 
        -

».  (Crudely, a possible world is individuated by the set of things 

true at it, which is just the set of propositions it contains”) [Graham 

Priest, 2008, . 30]. , ,     -



 33 

      . 
 , ,   ,   -

  ,      
(“a set that contains two propositions but not their conjunction could not 

be a possible world”) Д  , . 30Ж. 
 ,      -

   ,      
     . 

“FШЫ К ЬОЭ ШП ЩЫШЩШЬТЭТШЧЬ ЭШ ПШЫЦ К аШЫХН, ТЭ ЦЮЬЭ КЭ ХОКЬЭ ЛО МХШЬОН 
ЮЧНОЫ ЯКХТН ТЧПОЫОЧМО”  — (“ IП К ЩЫШЩШЬТЭТШЧ ТЬ ЭЫЮО КЭ К аШЫХН, КЧН ТЭ 
enЭКТХЬ КЧШЭСОЫ, ЭСКЧ ЬШ ТЬ ЭСКЭ”) Д  , . 30]. 

«  -    .    
  ,   ,   , -
    ( ). , 

, ,      -
   ,    ». (“BЮЭ ЭСОЫО 

is the rub. The machinery of worlds was meant to explain why certain 

inferences, and not others, are valid. But it now seems that the notion of 

validity is required to explain the notion of world — not the other way 

around”.) Д  , . 30–31] 

       
 ,   « »  , -
   ,    

       -
, . .      . -

      -
      , 

     . 
  ,       -

   «  » 
  («accessibility relation»)    

 ( ,   ,   ), 
       « -

 »,       -
 .  ,   . . , «  

  ,     (   
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  )       
      (    

  )  ,    -
       . 

,          
,     (    )  

   .     ,  -
    ,    , 
 ,  -   ? ,  -
,      ,  -

      » Д . . , 
2002, . 26κЖ. 

       
S5, S4, . .  μ «…     

  ,     -
         

<…>        -
    ( . .). <…>   

    ,     . .,   — 

…  , ,..    -
     … 

,      -
   . ,    

x( ( ) ( ))  . . ,    ( i)  -
  ( i)    i.     

   . .,      -
   (       -

 ).       S5, 
 ,    R    -
 i, j  » Д . . , 19κ3, . 76].  ,  

     -
 . ., . .  ,  «…   

       S5 

       R,   
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     ,     »Д  , . ιιЖ.   
    ,    -

   ,  ,   -
   .    «   -
       μ v(p, 

)=T », «          -
,       ,   ,  

,    ,   
     » Д  , . κ0Ж (  

. — . .). 
     -

      -
,        -
  / / , -
/    ,  

 ( . .),    . . . . . -
 ,  -  , ,  

 μ       -
  «  »,   -

      R.   
   ,     

   ,   , ,  
 ,      . 

 

–      S5 

       -
 ,   . . , -

     -
 ,      ,  

   ( ),  -
 ( )    ( -

)  . ,   
    -

        
( ,     «12 



 36 

 2016     »  «12  2016    
   »     -

  ).    -
 (      -

 )    . . W    
  . .  ,   -

     , 
  W   . .,  pν   -

     , 
  W   . .,  pν    

     
(« ») ,  W   -

 . . « »  2  2n,       
  . ,  ,  -

- .      -
  . .   ν W    

 . .  ; W      
  ,      -

  . .  
      . 

      S5. 

 μ  , ,  ( , ,  
 ),, —   . .,   

  . . . (   ), 
     — 1. (AB)(AB), 

A2. AA, A3. AA    (  е , е )ν -
       -

 μ   ν    . 
          

 « » (   . .    W): 

 )   . . .   . . (  -
-   «  » )  

)  ,      
,  (  -  , -

      . .)ν  
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)    . . .   
{N, C, I} («  », «  », « -

 » ),   -
   . . (  -

 ). 
   )  μ е p | =t ;  | p | 

=f  p| p | =t;  |   е =tе  е =f ; |   е =fе  е 

=t; е    е =tе  е =f  е  е =t 

е    е =fе  е =t  е  е =f 

    )  ,       -
 ,    W: 

BW = tWB=t); BW = 

tWB=f); 

BW = tWB=t); BW = tWB=f); 

BW = fWB=f); BW = fWB=t); 

BW = fWB=f); BW = 

fWB=t); 

        
,      
 — « »  S5  , , , . -
    « »  —  

   ,     . 
 B  , . . .    -

 А2
U
 (U  2n –   . .  )  

  B  , . . .    -
 А2

U 
  

     , . . .   . 
   B, B,  ,      -

  . . W      дt, f} 

  )     
. . .   . . W    {N, C, I}   
 ,      . .     

,          
    . .μ 

1. е  еW=N(WB=t); 
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2. е  еW=I(WB=f); 

3. е еW=C(WB=t)(WB=f)  

( ,       ,  
   . .,      -

  C, I.   ,     . .,  
      N, C.  ,  

      . . ., . . . 

 ,   .)  
 ,         -

  μ 
BW = tе  еW=N;  BW = fе  еW=I  е  еW=C; 

BW = tе еW=N  е  еW=C; BW = fе  еW=I,   — -
  . . . 

   ,    ,  -
  S5     , -

,    « »  S5  
AA? — AA AAIACANA — . .  

  S5     -
     — {N, C, I} 

 

  p(pq)   « » 
(     )   

1={p,q}, 2={p,q}, 3={p,q}, 4={p,q}. 

1. <{Np,Nq};{{p,q}} >; 

2.<{Np,Iq};{{p,q }}>; 

3.<{Ip,Nq};{{p,q}}> 

4.<{Ip;Iq};{{p,q}}>; 

5.<{Np,Cq};{{p,q},{p,q}}>; 

6.<{Ip,Cq};{{p,q},{p,q}}>; 

7.<{Cp,Nq};{{p,q},{p,q}}>; 

8.<{Cp,Iq};{{p,q},{p,q}}>; 

9. <{Cp, Cq, C{pq},C{pq},C{pq},C{pq}}; 

{{p,q},{p,q},{p,q},{p,q}}>. 

10. <{Cp, Cq,I{pq},C{pq},C{pq},C{pq}}; 

{{p,q},{p,q},{p,q}}>. 
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11. <{Cp, Cq, C{pq},I{pq},C{pq},C{pq}}; 

{{p,q},{p,q},{p,q}}>. 

12. <{Cp, Cq, C{pq},C{pq}, I{pq},C{pq}}; 

{{p,q},{p,q},{p,q}}>. 

13. <{Cp, Cq, C{pq},C{pq},C{pq},I{pq}}; 

{{p,q},{p,q},{p,q}}>. 

14. <{Cp, Cq,I{pq},C{pq},C{pq},I{pq}}; 

{{p,q},{p,q}}>. 

15. <{Cp, Cq, C{pq}, I{pq}, I{pq}, C{pq}}; 

{{p,q},{p,q}}>. 

  . . 3, 4    ,   p  
    . .,  3, 4ν , 
  pq      . ., -

 3, 4        q.  ,  
   I     p(pq)   -

    q. 

   W={1={p,q}, 2={p,qжж    
 μ W1={{p,q}, {p,q}}, W2={{p,q}}, W3 

={{p,q}}. 

 W1={{p,q}, {p,qжж   
Np, Cq. 

 |p|W1 =f , |p|W1=|q|W1=t |p(pq)| W1=t . 

 W2={{p,qжж   Np,Nq.  

|p|W2=f,   |p|W2= |q|W2=t |p(pq)| W2=t . 

 W3 ={{p,qжж   Np, Iq.   

|p| W3 = |pq| W3=f |p(pq)| W3 =t 

 , W(W2
U|p(pq)|W=t).  

p(pq)   S5. 

,        
    дN,C,Iж     

   Cn
02

n
+ Cn

12
n-1

+ Cn
22

n-2+…+ 
Cn

k2
n-k 

 + Cn
n2

0
=3

n 
 ,  Cn

k2
n-k 

 —   . .,  -
   « »  .- . k (0kn) ν 

     2k
-  
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 . . , ,  N(Ф) (2kn-1)   
      Ф -

 ,  ,     
       n,  

 μ  
2

U
- [Cn

02
n 

+ Cn
12

n-1 
+ Cn

22
n-2N(2) +Cn

32
n-3N(3)+……+Cn

k 

2
n-kN(k)+…+ Cn

n-1 2
1 N(n-1)  +Cn

n2
0
] 

,  n=3: 2
8
- [C3

02
3
+ C3

12
2
+ C3

22
17+ 

C3
32

0
]=256-63=193; 

 n=4:  2
16

- [C4
02

4 
+ C4

12
3
+C4

22
27

 
+C4

32
1193+ C4

42
0
 

]=65536-1761=63775. 

 n=5: 2
16

- [C5
02

5 
+ C5

12
4
+C5

22
37

 
+C5

32
2193+ 5

42
1 

63775+C5
52

0
]=4.294.967.296- 

-646.143=4.294.321.153.  . . 
 

-      S4 

        S5, 

     -
    дN, C, Iж   -

     « »   -
 ( )  . ,   

   S4   «     -
»,      — 

. .      -
  . .  .  ,  -

  S4   ,    
     дN,C,I} . 

       
. .        n';i;Wn  (n1) -

    . . ( ) 
        -

  S4. 

      S4μ  
 , ,  ; , —   . .    -

,     . . .,    1.  
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(AB)( AB),  2. AA, 3. AA    . 
     S5,    μ  
)   . . .   . . (  -

-   «  » )ν 
)  ,      

  (  -  , 
    . .)ν  -

/        
    S5ν   « »  S4 

    , , ,  -
        . ., 

        
  « »μ 

B W2 = t W1 W1W2B W1=t)  

B W2 = tW1 W1W2B W1 =t)  

   μ 
B W2 = t W1 W1 W2B W1 =t)  

B W2 = tW1 W1 W2B W1 =t) 

|B|W3=tW2W2W3BW2=t)  

 |B|W3=tW2W2W3B W2=t) 

   μ 
|B|W3=tW2W2W3BW2=t)  

|B|W3=tW2W2W3B W2=t) 

)   . . .   дN, C, Iж, -
     . . ( -
 -  )ν  « -

»    S4  
 « »   . . .  -

 дN, C, Iж.  N, I    
  N,      N  , 

. .      pi  -
μ Npi  Ipi NNpi  NIpi ; Cpi NCpi  CCpi .   

 2'   2';i ;W2    -
 pi   NCpi ,   W2   

  . . W1,     pi     
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  .    2'  -
 CCpi,   W2       . ., 

  NCpi Npi  Ipi .  

μ 
 . . 1={p,qж    1';i ;W1  μ  

1. <{Np, Nq};{p,q};{{p,q}} >                

2. <{Np, Cq};{p,q};{{p,q}{p,q}} > 

 3. <{Cp, Nq};{p,q};{{p,q}{p,q}} > 

4. <{Cp, Cq};{p,q};   {{p,q}{p,q}{p,q}{p,q}}      > 

  1';i ;W1   i    
   n

0+ n
1+ n

2+ n
k+…+ + n

n
=2

n
. -

 n
k
   W1,   k  -

  « »ν        2k . .  
 №2     μ 

<{NNp, NCq};{p,q};{{{p,q}{p,q}}} >; 

<{NNp, CCq};{p,q};{{{p,q}{p,q}}; {{p,q}};{{p,q}}} > 

  . .     -
 NCq Nq Iq. 

 №4     μ 
1.<{NCp, NCq};{p,q};   {{{p,q}{p,q}{p,q}{p,q}}}      > 

2.<{NCp, CCq};{p,q}; 

{{{p,q}{p,q}{p,q}{p,q}};{{p,q}{p,q}};{{p,q}{p,q}}}> 

3.<{CCp, NCq};{p,q}; 

{{{p,q}{p,q}{p,q}{p,q}};{{p,q}{p,q}};{{p,q}{p,q}}}> 

4.<{CCp, CCq};{p,q}; 

{1.{{p,q}{p,q}{p,q}{p,q}};2.{{p,q}{p,q}};3.{{p,q}{p,q}}; 

4.{{p,q}{p,q}};5.{{p,q}{p,q}};6.{{p,q}};7.{{p,q}};8.{{p,q}};

9.{{p,q}}}> 

  . .       

2';i ;W2        

1.NCpNCq2.N pNq3.NCpIq4.NpNCq5.IpNCq6.N

pNq7.NpIq  

8.Ip Nq9.IpIq . 

  2';i ;W2   i    -
 μ n

02
0+ n

12
1+ n

22
2+…+ n

k2
k+….+ n

n2
n
=3

n
 . 
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 n
k2

k 
 (0kn)    2';i ;W2, 

     k  -
.   k    ,  W2  

   2';i ;W2     3k
-  

  . .  « »   2n 
  2.k 

, W2      
 9-    . .   « -
»  W2 (  . .)    2n 

  20
.
  

  ,   -
  AA    AA   -

. 
  1';i ;W1  <дC жνд жνдд ж,д жж>  

      2';i ;W2  
<{C жνд жνддд ж,д жжν дд жжνдд жжж>   W1 -

  W =t),    W1 = tν   
W2   W1 W1W2  W1=t) , . .  

 дд жж   , , A -
  f   W2. 

 A = t   W1 . ,    -
   ,  1';i ;W1    

<{N жνд жνдд жж>.  N    -
   NNA, . .   -

      2';i ;W2  
<{NN жνд жνд{д ж} }>-A    W1  W2 ; AA 

 «  ». 
       -

  Npi  Ipi NNpi  NIpi ; Cpi NCpi  CCpi. -
,     3';i;W3   

   2';i;W2 . <{NCCp, 

CCCq};{p,q};1.[{{p,q}{p,q}{p,q}{p,q}};{{p,q}{p,q}};{{p,q}{p,q}}; 

{{p,q}{p,q}};{{p,q}{p,q}};{{p,q}};{{p,q}};{{p,q}};{{p,q}}]; 

2.[{{p,q}{p,q}};{{p,q}};{{p,q}}]; 

3.[{{p,q}{p,q}};{{p,q}};{{p,q}}] > 

     3';i;W3   
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      1.NCCpNCCq 

2.NCCpNq3.NCCpIq. 

,  (pq)     W3, -
 W2W2W3W1 W1W2W1(pq) =t))) 

   3';i;W3    i  
   μ n

03
0+ n

13
1+ n

23
2
+ … 

+ n
k3

k+….+ n
n3

n
=4

n ,    n
k3

k   
 3';i;W3,      ,  

     « »  .- . 
k  (0kn).   W3   « -

 », . . 3k
-  W2 —   

. . (0kn). 

      n';i;Wn, 

        μ 
 1';i ;W1:  n

0
+ n

1
+ n

2
+ n

3+…+ + n
n
=2

n
 

 2';i ;W2:   n
02

0
+ n

12
1
+ n

22
2+…+ n

k2
k+….+ n

n2
n
=3

n 

  3';i;W3:     n
03

0
+ n

13
1
+ n

23
2+…+ n

k3
k+….+ n

n3
n
=4

n 

 

  Ч  « » 
   

Ч  -

  А 

 
 А 

< '1; i; W"1> 0 i n (n —  -
  ) 

2i . . 

< '2; i; W"2> 0 k i 3k  
. . 

< '3; i; W"3> 0 m  k 3m  
 . . 

 

      -
  μ 

 R';i;WR:  n
0R

0
+ n

1R
1
+ n

2R
2+…+ n

kR
k+….+ 

+ n
nR

n
=(R+1)

n 

,   ,   >3   
       -

    .  ,  , 
  S4     

 >3,        -
  . 
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-      INT 

       
     S4,   

194κ  .   . .   —  -
. ,       

,    S4    μ 
1) ( ) =  ,   —  ν 
2) ( ) = ( ),   —  ν 
3) (  ) = ( )( )ν 
4) (  ) = ( ) ( )ν 
5) (  ) = (( )( )). 
«       -

       ,   -
 ( )     S4» ( . . , . . 

, 200κ, . 354). 
  ,  ,    Int, 

 ,   . -
    Int    -

  . 
     

   . . (   
)  S4   Int,    -

 . 
    Int  S4   -

  ,  ,    -
    . .,    .    -

  S4,   3  μ 
)   (« »)  дt, fж.  дt, f}  

   . .    -
     —   -

    ν   -
 «  »      2 
    2    . . 

   « »   
(« »)     « », . . -
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  (« ») .    
    .   

    « »  (  
 ;       )   -

         
,   :  = t RA=f). 

 (« », « ») , 
   ,   -

 ( )μ      
       ,    
    ,   .  

   (    ;   -
 )       

     -
          

  .  (« »)   -
  .      

  : ,   
 (     )    -

     (     )  
    .  

)  « » ( )   дT, R , Fж (« -
 », «  — refutable», «  -

»).  F — «  »,  -
 , «  » T, ,   T,  

, R — « », «  » — -
  « » ,   -

        
 . 

)      
  дN, C , Iжν    , , 

   . .   ,    -
 N. ,    . .   

( ) ,     C  I. -
 C     Wn « » 
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 21    2n,         -
.   ,       -

 ,      -
  .  - .  

     -
        дN, C , I} 

  . .     -
   n';i;Wn,    -

        Int.   

      Intμ  
 , ,,,  , -  ( ) ,  -
,   Int, , , -

  . .     ν  
    . . .     ,   
    (  ).   Int «  
    » ( , 

« », ., 2010, .12ι) (    
   m. . (  )). 

  Int    
   μ  

1.pW1
 = T W1p =t);     

2.pW1
 = R    W1p =f);     

3.pW2
 = FpW2

 = T W1W1W2pW1
 = R)  

 ,  T  F    « -
»μ        

  Wn,   ( )    
   Wn+1ν  Wn   

   ( ). 
4.p W2

 = R    W1 W1 W2| p | W1
= T) 

5.pW3
FpW3

TW2W2 W3p W2
 = R) 

   « » μ 
pW3

RW2W2 W3p W2
 = T) 

pW4
FpW4

TW3W3 W4W2W2 W3p 

W2
 = T)) —         -
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 ,     
3,  «      -

 » ( , 2010 . 125). 
6.  W1

=T ( W1
=T   W1

=T) 

7.   W1
 = R ( W1

=R  W1
=R) 

8.   W2
 = F (  ) W2

 =   W1W1W2( W1
=R 

 W1
=R)); 

 ,   κ    -
     (  W2 = F     W2  = F), .   
  (  ) (  )      

μ  
    . .  д , ж,        
 R      ,     

 .  ,   W1=дд ,  ж, д , 
 жж   . 

<{C , C , I(  ), C(  ), C(  ), I(   жνд , жν   
                                           { { , ж д , жж   >                     

, ,  ,   C,  
  μ <{CC , CC , NI(  ), CC( 

 ), CC(  ),NI(   жνд , жν                                                               

{{ , ж д , жжν дд , жж ν дд , жж             > 

      W2      , . . 
 (  )  W2 = T ,       W2 = R, B  W2 = R 

(  )  (  )   Int. 

9.   W1
 = T( W1 = T    W1  = T) 

10.   W1
 = R( W1 = R    W1  = R) 

11.    W2
 = F (  ) W2

 = T (  W2 = F     W2  = F) 

(  W2 = T     W2  = T)  

12.    W2
 = T W1 W1W2(  W1 =T   W1  =T) , 

    μ 
12.    W2

 = T W1 W1W2(  W1 =R      W1  =T)) 
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      13.   W2
 = RW1 W1 W2(  W1 =T   W1  =R)) 

      14.  W3
=F (   )W3 

=TW2W2W3  
   W2

 = R) 

 , ,  ,    Int -
      ,  -

      
. 

  ,   -
  Int    . 
      Int.   1';i;W1 

   <CA;{ жν д д ж д жж   >      -
    2';i;W2      <C A;{ жν дд д ж 

д жжνдд ж ж ν дд жжж   >        W1,       -
            W2 , . .    дд жж      

. .,       f. 
 (  )  (  )    Int ( -

       -
  ). 

  1';i;W1   

 <{C , C , C(  ), I(  ), I(  ), C(   жνд , жν   
дд , ж д , жж   >        
 2';i;W2  <{CC ,CC , CC(  ), NI(  ), NI(  ), 
CC(   жνд , жν  ддд , ж д , жж   дд , жжν дд , жжж   >  

  12, 12Й,  (  )  -
 T  W2.     W2     ( -

  . .  — дд , жж),    W1 -
  . 

      Int.  
 1';i;W1    <CA;{ жν д д ж д жж   >  

      3-   
<NC A;{ жνдд д д ж д жжνдд ж ж ν дд жжжж   >  —   

   дд д д ж д жжν 
{{ ж ж ν дд жжжж   W2W2 W3  W2

 = 

R) — . .      W3.     
{ { ж д жж     . 



 50 

 

1.  . .  -  
  // -  . . 4. . 

2010. . 123–130. 

2.  . .,  . .   . ., 2008. 551 .  
3.  . .    S4  

S5 //  . 1983. № 3. . 76–80. 

4.  . . ., 2010. 162 . 
5.  . .    //  -

  Д  ]. 

6.  . .  . ., 1991. . 169–191. 

7.  .   . ., 2010. . κ21 . 
8.  . . , ,  . ., 

2002. 310 . 
9.  .  . ., 1974. . 520. 

10. Graham Priest. An Introduction to Non-Classical Logic. From IF 

to IS. Cambridge University Press, 2008. 613 p. 



 51 

 г г 
 

  п  
   

 

 

 —  ,      , 
   ,      … 

    ... 
  .   . 

 

 

     ,    — 

    .   -
   .   -
    —   .   ,  
 «     …»    

     ,    -
   .  

-       
   :  

 — , A —    -  -
   = 11  ν 
 — , C —      —  -
  V = 00 ν 
 —  , Р —      —  -
 Ч = 01  ν 
 —   —      —  -
 Ю = 10   ν 
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  .      -
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   4     антивы л нных  
,        μ 

 

 nn An n A AA 

Vn un VA uA 

nV AV nu Au 

VV uV Vu uu 

 

 

 

z = 

01 01 11 01 01 11 11 11 

00 01 10 01 00 11 10 11 

01 00 11 00 01 10 11 10 

00 00 10 00 00 10 10 10 

 

 

 

s  = 

2 3  3 4 

1 2  2 3 

1 2  2 3 

0 1  1 2 

 

  .  -
  :  

  ,    —   ,    
  ,    —   . 

    (   —  -
  ) Д2, 3Ж.     

  μ   = 11, 0011   V = 00, 11 00  

 ν     -
   μ u = 10, 1010, 1001 ,  n = 01, 

0110, 0101   Д6Ж.    
    (z)   -
    (s). ,  -

 ,   .   s  2  -
  z,   s  2 —   z. 



 53 

  s=2   ,    
/   ( / ).     -

 1100     1001 —  

 « »      
, ,      0011 

    0110 —   « ». 
,    ,  -

 ,     ,  -
  ,   , -

.      ,   

«  » . 
      -

  ( ),    (  )  
   ( )   -

   . 
1|1 

1 2 1 

1 3|3 1 

1 4 6 4  

1|1 

1 1|1 1 

1 3|3 1 

1 4 3|3 4 1 

1|2 

1 1|2 2 

1 3|6 2 

1 4 3|6 8 2 

    « »   μ κ  
   + κ  2      24 . 

     20   +  STOP. 

    21 (   3 ).   -
   .   « -
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  № 12-03-0052κ (« -   »). 

2 Rubinstein A. Interview // Game Theory: 5 Questions / eds. V.F. Hendricks, 

P.G. Hansen. Copenhagen: Automatic Press, 2007. P. 159. 
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1.  -     

  ,      
  20-   ББ ,    -

————– 
1 .μ Pietarinen A.-V. Games as formal tools versus games as explanations in logic 

КЧН ЬМТОЧМО // FШЮЧНКЭТШЧЬ ШП SМТОЧМО. 2003. VШХ. κ. № 4. P. 319–320. 
2 .μ Jech T.J. More game-theoretic properties of boolean algebras // Annals of 

PЮЫО КЧН AЩЩХТОН δШРТМ. 19κ4. VШХ. 26. № 1. P. 11–29. 
3 .μ van Ditmarsch H., van der Hoek W., Kooi B. Dynamic Epistemic Logic. Dor-

drecht: Springer, 2007.  
4 .μ van Benthem J., Pacuit E., Roy O. Toward a Theory of Play: A Logical Per-

spective on Games and Interaction // Games. 2011. Vol. 2. № 4. P. 52–86. 
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)

5
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       ,   
 ,     

   ( . , . , . , 

. , . ,  ,  -
,    .).   -

    .  -
    —  ( )  

 ( )ν    , 
        

————– 
1 .μ   .,  .     -
. .μ , 19ι0. 
2      , -
         ( -
,    ).  

3 .  // . μ  4-  . . 2. .μ , 19ικ. 
C. 516. 

4     . . . . μ  . . 
    “ ” //    
          / . . 

. . . .μ    , 2012. . 12κ–156.  
5         disputatio de obligationibus 

.μ ВrУöЧsЮЮrТ M. AЫТЬЭШЭХО’Ь TШЩТМЬ КЧН ЦОНТОЯКХ ШЛХТРКЭТШЧКХ НТЬЩЮЭКЭТШЧЬ // SвЧЭСОЬО. 
1993. Vol. 96, No.1. P. 59–82; Martin C.J. Theories of Inference and Entailment in the 

Middle Ages. Princeton University: Ph.D. dissertation, 1990. 
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    1302 ,    μ 
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   positio.   ,   — 

  positio,      
  ,      positio»1.  

,        -
 -         -

   ,   -
       

    ,  -
    —    

 (        -
   2)     -

    (rei veritas). 

————– 
1 Walter Burley.Obligations (selections) // The Cambridge Translations of Medieval 

Philosophical Texts. Vol. 1: Logic and the Philosophy of Language / eds. N. Kretzmann, 

. Stump. Cambridge: Cambridge University Press, 1988. P. 370. 
2   Sit verum («   ,   …», «  -
 ,   …») .: Read S. Obligations, Sophisms and 
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      -
  -  ,  -

 ,   2. -

  disputationes de obligationibus   
————– 
IЧЬШХЮЛХОЬ // АШЫФТЧР ЩКЩОЫ АP6/2013/01. NКЭТШЧКХ RОЬОКЫМС UЧТЯОЫЬТЭв “HТРСОЫ SМСШШХ 
ШП EМШЧШЦТМЬ”. εШЬМШаμ PЮЛХТЬСТЧР HШЮЬО ШП ЭСО HТРСОЫ SМСШШХ ШП EМШЧШЦТМЬ, 2013. 

1   disputationes de obligationibus   -
 .: King P. Mediaeval thought-experiments: The metamethodology of mediaeval 

science // Thought Experiments in Science and Philosophy / eds. T. Horowitz, 

G. Massey. Lanham: Rowman & Littlefieldμ RШаЦКЧ & δТЭЭХОfiОХН, 1991. P. 43–64; 

ВrУöЧsЮЮrТ . Obligations as thought experiments // Studies on the History of Logic / 

eds. I. Angelelli, M. Cerezo. Berlin: Walterde Gruyter, 1996. P. 79–96.  -
       μ -

 . .   μ     -
  //  μ    -

        / . 
. . . . .:    , 2015 (  ). 
2 .: Dutilh-Novaes C. Formalizing Medieval Logical Teories: Suppositio, 

Obligationes and Consequentia. Dordrecht: Springer, 2007; Dutilh Novaes C. Medieval 

Obligationes as a theory of discursive commitment management // Vivarium. 2011. Vol. 

49. P. 240–257; Lagerlund H., Olsson E.J. Disputation and change of belief—BЮЫХОв’Ь 
theory of obligationes as a theory of belief revision // Medieval Formal Logic / ed. 

M. ВЫУöЧЬЮЮЫТ. DШЫНЫОМСЭμ KХЮаОЫ AМКНОЦТМ PЮЛХТЬСОЫЬ, 2001. P. 35–62; Uckelman S.L. 

A dynamic epistemic logic approach to modeling Obligationes // LIRa Yearbook / eds. 

D. Grossi, S. Minica, B. Rodenhauser, S. Smets. Amsterdam: Institute for Logic, Lan-

guage & Computation, 2011. P. 147–172; Uckelman S.L. Medieval Disputationes de 

obligationibus as formal dialogue systems // Argumentation. 2013. Vol. 27(2). P. 143–
166; Uckelman S.L. Interactive logic in the Middle Ages // Logic and Logical Philoso-

phy. 2012. Vol 21(3). P. 439–471; Uckelman S.L. Deceit and indefeasible knowledge: 

the case of dubitatio // Journal of Applied Non-CХКЬЬТМКХ δШРТМЬ. 2011. VШХ. 21, № 3–4. 

P. 503–519.  
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1   positio impossibilis   (  , 
)  М .μ Knuuttila S. Positio impossibilis in medieval discussion of the 

trinity // Vestigia, Imagines, Verba: Semiotics and Logic in Medieval Theological Texts 

(XIIth–XIVth Century) / ed. C. Marmo. Turnhout: Brepols, 1997. P. 277–288; ВrУöЧsЮЮrТ M. 

The trinity and positio impossibilis: some remarks on inconsistence // Medieval Philosophy 

КЧН εШНОЫЧ TТЦОЬ / ОНЬ. G. HКХЬЭЫöЦ, J. Hintikka. Dordrecht: Kluwer, 2000. P. 59–68. 
2 .: Uckelman S.L. Indian Logic and Medieval Western Logic: The Interactive and 

Epistemological Turn URL.: http://lyrawww.uvt.nl/~sluckelman/latex/ilml/ilml.pdf 
3 .μ -  . .   μ  -

    ... 
4     -   .: Hilpinen R. 

On C. S. Peirce’s theory of the proposition: Peirce as a precursor of game-theoretical 

semantics // The Monist. 19κ2. VШХ. 65. . 1κ2–188; Pietarinen A.-V. Signs of Logic: 

Peircean Themes on the Philosophy of Language, Games, and Communication. Dor-

drecht: Springer, 2006.  
5 .: Peirce C.S. Collected Papers, Vol. 4. Cambridge, Mass.: Harvard Univ. 

Press,1931 5κ. §6. 
6 . μ -  . .        . .μ 

   , 2012. 

http://publications.hse.ru/view/117650902
http://publications.hse.ru/view/117650902
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1  .- .    . .μ -  , 2005. . 156. 
2 C .: Pietarinen A.-V. Semantic Games and Generalized Quantifiers // Game Theory 

and Linguistic Meaning / ed. A.-V. Pietarinen. Amsterdam: Elsevier, 2007. P. 183–206. 
3  .   //  . -
 .  I. .μ , 1994. . 91–92. 

4 «  »     « » , 
,   ,    .  

5  .   //  . -
 .  I. .μ , 1994. . κ0. 
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————– 
1  . . 90. 
2  . 
3  «  »   2002  . . .: Parikh R. 

Social software // Synthese. 2002. Vol. 132. P. 187–211; van Eijck J., Parikh R. What is 

Social Software? // Discourses on Social Software. TLG 5 / eds. J. van Eijck, 
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R. Verbrugge.  Amsterdam: Amsterdam University Press, 2009; - . . 

      // .ru. 2013. 

№ 11. . 75–94. 
1 .: Bloor D. Wittgenstein on Rules and Institutions, London: Routledge, 1997; 

 .        . .: -
, 1996. 

2 .: Lorenzen P. EТЧ НТКХШРТЬМСОЬ KШЧЬЭЫЮФЭТЯТЭтЭЬФЫТЭОЫТЮЦ // IЧfinitistic Methods. 

Oxford: Pergamon, 1961. P. 193–200; Lorenz K., Lorenzen P. Dialogische 

δШРТФ.DКЫЦЬЭКНЭ, 19ικ. . μ Barth E.M., Krabbe E.C. From Axiom to Dialogue: 

A Philosophical Study of Logics and Argumentation. Berlin: Walter de Gruyter, 1982.  
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1 .μFelscher W. Dialogues as a Foundation for Intuitionistic Logic // Handbook of 

Philosophical Logic / eds. D. Gabbay, F. Guenthner. Dordrecht: Springer, 2002. P. 115–145. 
2 .μBlass A.A game semantics for linear logic // Annals of Pure and Applied 

Logic. 1992. Vol. 56, № 1-3. P.183–220; Japaridze G.A constructive game semantics 

ПШЫ ЭСО ХКЧРЮКРО ШП ХТЧОКЫ ХШРТМ // AЧЧКХЬ ШП PЮЫО КЧН AЩЩХТОН δШРТМ. 199ι. VШХ. κ5, № 2. 
P. 87–156.  

3 .    «SвЧЭСОЬО»: Rahman S., RüМФОrЭ H. (editors). 

Synthese. 2001. № 127: New Perspectives in Dialogical Logic. 
4 .  . : 

 URL.:http://plato.stanford.edu/entries/logic-games/. 
5 .μ Ehrenfeucht A. An application of games to the completeness problem for for-

malized theories // Fundamenta Mathematicae. 1961. Vol. 49. P. 129–141; FrКэssц R. Sur 

ЮЧО ЧШЮЯОХХО МХКЬЬТПТМКЭТШЧ НОЬ ЬвЬЭчЦОЬ НО ЫОХКЭТШЧЬ // CШЦЩЭОЬ RОЧНЮЬ. 1950. VШХ. 230. 

P. 1022–1024; FrКэssц R. SЮЫ qЮОХqЮОЬ МХКЬЬТПТМКЭТШЧЬ НОЬ ЬвЬЭчЦОЬ НО ЫОХКЭТШЧЬ // 
Publications Scientifiques de l'UniversТЭц Н'AХРОЫ. P., 1954. P. 35–182. 

6        , 
           . -
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————– 
1 .μ  .     . .μ , 19ι3. 
2   –       .μ Hodges W. 

Building Models by Games. N.Y.: Dover Publications, 2006; Hirsch R., Hodkinson I. 

Relation Algebras by Games. N.Y.: North-Holland, 2002; VттЧтЧОЧ J. Models and 

Games. Cambridge: Cambridge University Press, 2011.  
3 .: Hintikka J. Logic, Language-Games and Information. Oxford: Clarendon, 

1973;  . -  . .μ , 19κ0ν 
        -  

μ GКЦО-Theoretical Semantics / ed. E. Saarinen. Dordrecht: D. Reidel, 1979. 
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1 . Hintikka J., Sandu G. Game-Theoretical Semantics // Handbook of Logic and Lan-

guage / eds. J. van Benthem, A. ter Meulen. Cambridge, MA: The MIT Press, 1997. . 363–364.  
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————– 
1            

 . . .    ,                       .     ,        . 
2 .: Hintikka J., Sandu G. Informational independence as a semantical phenomenon // 

Logic, Methodology and Philosophy of Science VIII / eds. J.E. Fenstad et al. Amsterdam, 1989. 
2 .: VттЧтЧОЧ J. Dependence Logic. A New Approach to Independence 

Friendly Logic. Cambridge: Cambridge University Press, 2007. 
3                             ,                    ,      

 ,             —  ,                    —                  , 
                       ,     ,                 . 
4 .: Hintikka J., Sandu G.A Revolution in Logic? // Nordic Journal of Philosophi-

cal Logic. 1996. Vol. 1. No. 2. P. 169–183. . : Mann A.L., Sandu G., 

Sevenster M. Independence-Friendly Logic: A Game-Theoretic Approach. Cambridge 

University Press, 2011. 

http://en.wikipedia.org/wiki/Jouko_V%C3%A4%C3%A4n%C3%A4nen
http://www.cambridge.org/uk/catalogue/catalogue.asp?isbn=9780521876599
http://www.cambridge.org/uk/catalogue/catalogue.asp?isbn=9780521876599
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1 Henkin L. Some remarks on infinitely long formulas. In: Infinistic Methods. Pro-
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2  IF-        -

, ,       ,    
   . 



 70 

 (4)                

    ,     
,   ,       . 

 

 

 

 

 

 

 

 

 

 

 

   -    -
        ,  (4)    , 

  (   ,     -
).   ,      -

 ,     , 
   IF- . 

 

4. -   

-      
  ,    -

ν  -     ,  
       -

,   ,    
     

 (      
       — . . ).   
  ,       
     , -

 -      
   ,    -

    . «  , —  -

        
(0;1) (1;0) 

        

      

   

        
(0;1) (1;0) 

Рису к 1 



 71 

   “   ”, —     
        ,   
 .       -

        »1
. 

-     -
    10 ,   -

       μ  
« ,   »2

, « μ  ,   
»3

, «    »4, «    -
 »5,  «    μ  

  » 
6,  «   »7

  « -
 »8.    ,  -

,    ,   . 9
, 

. 10
, .  11, . 1

  .   -

————– 
1 Rubinstein A. Economics and Language: Five Essays. Cambridge UK: Cambridge 

University Press, 2000. P. 42. 
2 .μ δКЧРЮКРО, GКЦОЬ, КЧН EЯШХЮЭТШЧμ TЫОЧНЬ ТЧ CЮЫЫОЧЭ RОЬОКЫМС ШЧ δКЧРЮКРО КЧН 

Game Theory / eds. A. Benz, C. Ebert, G. JтРОЫ, R. van Rooij. Dordrecht: Springer, 2011. 
3 .μ GКЦОЬμ UЧТПвТЧР δШРТМ, δКЧРЮКРО, КЧН PСТХШЬШЩСв / ОНЬ. O. Majer, A.-

V. Pietarinen, T. Tulenheimo. Dordrecht: Springer, 2009.  
4 .μ GКЦО TСОШЫв КЧН PЫКРЦКЭТМЬ / ОНЬ. A. BОЧг, G. JтРОЫ, R. ЯКЧ RШШТУ BКЬТЧg-

stoke: Palgrave Macmillan, 2005.  
5 .μ GКЦО TСОШЫв КЧН δТЧРЮТЬЭТМ εОКЧТЧР (CЮЫЫОЧЭ RОЬОКЫМС ТЧ ЭСО SОЦКn-

tics/Pragmatics Interface) / ed. A.-V. Pietarinen. Amsterdam: Elsevier Science, 2007. 
6 .μ Franke M. Signal to Act: Game Theory in Pragmatics: PhD Thesis. 

Universiteit van Amsterdam, 2009.  
7 .μ Parikh P. Language and Equilibrium. Cambridge MA; L.: The MIT Press, 2010. 
8 .μ Clark R. Meaningful Games: Exploring Language with Game Theory. Cam-

ЛЫТНРО εAμ TСО εIT PЫОЬЬ, 2012.  .   μ JтРОr G. Applications 
ШП GКЦО TСОШЫв ТЧ δТЧРЮТЬЭТМЬ // δКЧРЮКРО КЧН δТЧРЮТЬЭТМЬ CШЦЩКЬЬ. 200κ. VШХ. 2, № 3. 
P. 406–421; JтРer G. Game-Theoretical Pragmatics // Handbook of Logic and Language 
/ eds. J. van Benthem, A. Ter Meulen. L.: Elsevier, 2011. P. 467–488; Franke M. Game 
TСОШЫОЭТМ PЫКРЦКЭТМЬ // PСТХШЬШЩСв CШЦЩКЬЬ. 2013. VШХ. κ, № 3. P. 269–284.  

9 .μ Benz A. Errors in Pragmatics // Journal of Logic, Language and Information. 

2011. VШХ. 21, № 1. P. 9ι–116; Benz A. On a super large fixed-point of common infor-

mation in multi-КРОЧЭ ЬТРЧКХХТЧР РКЦОЬ // δШРТМ JШЮЫЧКХ ШП IGPδ. 2011. VШХ. 20, № 1. P. 
94–120; Benz A., Jasinskaja K., Salfner F. Implicature and discourse structure: An intro-

duction // Lingua. 2013. Vol. 132. P. 1–12. 
10 .μ Franke M. Pragmatic Reasoning About Unawareness // Erkenntnis. 2013. 

Vol. 79. P. 729–767; Franke M. Quantity implicatures, exhaustive interpretation, and ra-

tional conversation // Semantics and Pragmatics. 2011. Vol. 4. P. 1–82.  
11 .μ van Rooij R. Signalling Games Select Horn Strategies // Linguistics and Phi-

ХШЬШЩСв. 2004. VШХ. 2ι, № 4. P. 493–527; van Rooij R. Games and Quantity Implicatures // 
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  ,       T  F. 

       
   .     

  T  F      
,      :  

 ⊦A,    A. 

     -
   .       

   ,     
    .  
      

  .  
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  ,    .   ,  -

         -
.      T   -

       F.  
       -

   ,      
(  ) .      

   .  
      

. 
ы       -

 ETFT 

А  ETFT:  

s, s1, s2, ...  ;  
╕,   ,    -

;  
T, F  ,   -
  ;  
 ) , (  .  

   
1.1.  v   ,  (v)  -

 . 
1.2.  E   ,  E   -

  ( ). 
1.3.  A  ,  (TA)  (FA)  .  
И       ,  -

      -
  (    TF-  (TF- .),  

  TF-For).  

2.1.  A  ,  (TA)  (FA)  TF- .  
2.2.  P1, P2  TF- .,  (TP1), (FP1), (╕P1)  (P1  P2)  
  TF- . 

3.       TF- . 
М ы : A, B, C, ...  ;  
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P, P1, P2, ...  TF- . 
     . 
     .  

D1.1.  (P1  P2) =df ╕(P1  ╕P2),  

D1.2.  (P1  P2) =df (╕P1  P2), 

D1.3.  (P1  P2) =df ((P1  P2)   (P1  P2)), 

D1.4.  (P1  P2) =df ((P1  P2)  (P2  P1)).  

    : 
D2.1. A =df (TA  ╕FA), 

С ы  

A1.1. (P1  (P2  P1))  

A1.2. (P1  (P2  P3))  ((P1  P2)  (P1  P3))  

A1.3. ((╕P1  ╕P2)  (P2  P1)) 

       -
,     CL2(TF-For, ╕, ) -

  ,      
  TF- .  

A2.1. TP  P  

A2.2. FP  ╕P 

 ы  

           P1, (P1  P2) 

R1.          MP 

            P2 

    :  
                A                       A 

R2.1.       R2.2.         

               A                      A 

     -
   ETFT.  

Теоремы 

T1.1. (TA  ╕TA).  

T1.2. (FA  ╕FA).  

      
     ,  -

  :  
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      ν     
ν    ν      .  

,       -
  : 

 

  
     -

μ T, F, B,  N. 

  — T.  

И  ETFT     -
  . 

 

2.   я      
   ( )  :  

 :  
1)        ,  
2)    ,  
3)    ,  
4)      , 
5)     (   [1, 5]).  

        -
  .      

   ; 
    3-   4-  :  

1)        ,  
2)    ,  
3*)      , 
4*)    ,  
5)    .  

       
 FS,     . 

  FS   дAl, FR, Ax, TRж,    
Al   ( )  FS, 

FR       FS, 

Ax   ,    
 FS,  
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TR     . 
       

       Sm. 

     -
    :  

< Al, FR, Sm, Ax, TR >.  

< Al, FR, Ax, TR, Sm >.  

        -
   ( ) К : «  
  . К      
,         . 

,    ,     ,   
        -

 ».      (  « ») 
     . 

        -
,   ,     

    .  -
,       , 

        
     ,  

« »  « ». 
    . 

1)         
  , μ «  », «  -

»  . ., μ « », « , »    . 
    ,  μ « -
   »  . .        

  .  
2)         

   .  ,   
: 

А :  

 s, s1, s2, ...  ;  
~,   ,    -

;  
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 ( , )  .  
   

1.1.  v   ,  (v)  -
 . 

1.2.  P   ,  P   -
  ( ). 

2.  P  ,  (~ P1)  (P1  P2)  .  
3.     . 

      -
  EFOR,     FOR. 

И     μ ,   -
   EFOR,  ,    -

 FOR. 

3)   ,   -
,    : )  ,  

   FOR,   (  
),  ,     

. .   )  .  
   ,    -

    ,     
   . 

       -
     , -

    .  

  ,    
 ,   . 

 

3.   J-     
,    

    J-  -  Д1κЖ. 
 J-      -

,       , 
      
   . 

      -
  . 
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 v
0
, v

1,  … v
n-1

   n-  ,  v  
 . 

   ( ),   P  
    (0  k  n-1): 

Jk(P)     (v(P) = v
k),   

   . 
   «P   v

k» 
   Jk(P).   

      -
    1 —   0 — . 

 ,   μ  
  1,    v(P) = v

k
  

          v(Jk(P)) =      

                  0,    v(P)  v
k
,  

 ( )   J1-  ( -
 DOT)   J- .  

   L   Ln
o,  -

      1. J1-

   1.  
  ,     O -

 , n-   Ln
o
 (Ln

o
- )  Ln

o
-For. 

 P, P1,    Ln
o
- . 

,    Jk(P),  Jk-

,   Jk- ,     
 CL2. 

  DOT. 

 DOT (     Ln
o
-For),  μ 

╕,   ,    -
ν  

J1 —  J- . 
    DOT 

1.  P  Ln
o
- ,  J1(P)  CL2-  ( . 

CL2- .). 
 J1-   . 

2.1.  Q  CL2- .,  J1(Q)  CL2- . 
2.2.  Q1, Q2  CL2- .,  (╕Q1)  (Q1  Q2)  CL2- . 
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  CL2-   CL2-For.  Q, Q1,  
  CL2- . 

,   Ln
o
-For  CL2-For  μ (Ln

o
-

For  CL2-For) = ,      
-    .  

  n
o
For =df (CL2-For  Ln

o
-For).  R, R1, 

      no
For. 

A.1.     CL2(CL2-For, ╕, )) 

A.2.    J1-  

A2.1.  (J1Q  Q) 

 μ  
         Q1, (Q1  Q2)  

R1.       MP  

                   Q2 

    J1- μ  
                R                       J1R 

R2.1.       R2.2.         

               J1R                      R 

  μ 
D1.1. (R1  R2) df (J1(R1)  J1(R2))    

D1.2.             R df ╕J1(R) 

    ,  -
   μ   . 

  μ  
2.3.  R1, R2  ,  (R1)  (R1  R2)  . 

:  

T1.1.   (R1  (R2  R1))  

T1.2. (R1  (R2  R3))  ((R1  R2)  (R1  R3))  

T1.3. ((R1  R2)  (R2  R1))  

   μ 
       R1, (R1  R2)  

R3.      MP  

               R2 

μ 
MT1.     n

o
For     
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     CLn(n
o
For, , )  n-  -

 . 

 ,     Ln
o,  -

      1, -
    CLn(n

o
For, , ). ( ,  

   .)       Ln
o
 

  μ    (    
  J1   ╕, , , .μ   B3 

   Ł3).     ,  
  (    H3).  

MT2.  ├ CLn(n
oFor, , ) R,  ├DOT R. 

 ,     -
 CLn(n

o
For, , ). 

 ,       
    J-  - , . . 

DOT    . 
      

     Ln
o,      

. 
   

    DOT. 

μ 
 s, s1, s2, ...  ;  

  μ  
1.1.  v   ,  (v)  -

 . 
     E-For.  

    J1-   
 E-For.       -

   v1
    -

 CL2(CL2-For, ╕, )),      
      .   

J1(P) df (v(P) = v
1
) 

    μ  
1.2.  P   ,  J1(P)  CL2- . 



 105 

   For =df (CL2-For  E-For).  
R, R1,       For. 

 ,  J1-    For. 

J1(R) df (v(R) = v
1
) 

      
DOT —    J1-  DOT(E). 

,      DOT(E)  
     DOT. 

μ 
MT3.     For     -

     CL(For, , ). 

MT4.  ├CL(For, , ) R,  ├DOT(E) R. 

,   CL(For, , ),    -
   (CL2-For  E-For),    

   DOT(E)      .    
      . 

  ,   
        , 

     . 
 

4.        -
    

     -
   ,     

 .   . . 
 ,      

. .         
(ЭСО UЧТЯОЫЬО)  1,      (Nothing) 0  

  . .  Д2Ж. 
       

  Д15Ж. 
   

  

F    

T   U 
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 ~   
 

   

P  F = P   A   = A 

P  F = F    A   =  

P  T = T    A  U = U 

P  T = P    A  U = A 

P  P = P    A  A = A 

P  ~P = F    A  ~A =  

       
   ,  (ЛОНОЮЭЮЧР, 

ЫОПОЫОЧМО)    μ  , 
 .  Д12Ж   «   -

 ...     
,   ,  ,   ,  
 ,  ». 

   , ,   -
 A   ,  A  . 

     μ 
1) A   . . . ,  A  ν 
2) A   . . . ,  A  . 

         -
 μ 

I.     .  
II.     .  

     μ  
 A ,  A ν    -

 ( ). 
   , .    -

          -
,        -

    ,  .  
μ «   μ «      

 »   «    -
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 ,      ,   -
   » ( . Д13Ж).  

.  ,     μ 
« » (НОЧШЭТЧР)  «  » (СКЯТЧР ЯКХЮОЬ),  

  μ «     -
     « »  

«  »     -
   ,      -

  » ( . Д14Ж). 
    ,   

 μ B- ,     
  μ   ,  V- ,  -

    v(A),  -
 «  »,   μ 1  0,  

   ( )  
(  ).   ( .  ДκЖ). 

  B-   V-  -
μ  

v(A) = 1  ,  A  . 
v(A) = 0  ,  A  . 

   1),  -
  B-   «   » 

  « ,    » -
  B-   BT

- .   
 BT

-   V-      
μ  

v(A) = 1  ,  A  . 
v(A) = 0  ,  ,  A  -

. 
   B

T
-   -

     V- ,    -
     ,  μ  

      -
 ?  

      -
,         
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 ,      BT
-   -

   V- ,    -
  . ,    

    V-   ,  
         -
 д0, 1ж,   .  

        
     δ,  

   .   -
      , -

  ,    
.        
      д1, 0}. 

         — 

  . ,     
  .  

      0  ,   -
  .  

      . 
    ,   ,  -
,       μ   
. 

       -
  μ   , 

   μ  
     . 

   ,   -
 .   μ  —  

    (    ),  — 

,  ,    ,  
  ,    . .  

 μ     
 ,        -

   .  ,    -
  ,    , -
 ( ). 
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      , 
   ,   , 

 .  
       
  .  
       

. 
       -

       -
    ,   

 A   Н  μ  
 Н   A,    

 ,   
 б   ε,   (б  M).  

μ   
  μ   . 
  д , ж   . 

μ    ,  
                            . 

 A   δ  , 
  ε(A),  μ  -

,   A   Н  -
  ,   Н  -

 M(A),   (Н  M(A)). M(A)  μ   
  д ж,  A  ,  
M(A) =df  

  д ж,  A  . 
,  , A .    A, 

  ,   ε(A), -
   ,   ε(A) = д ж  ( -
  M(A)). 

    ε(A  B)  μ 
                                                       M(B)       

 M(A  B) д ж д ж 

M(A) д ж д ж д ж 

 д ж д ж д ж 
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,     (     
 ),        ,  

   ( ).  
x ((x  y)  (x  z))  (y = z)  

     μ 
(x  M(A))  (x  M(B))  (x  (M(A)  M(B)))      

       -
 (A  B)      (ε(A)  M(B)),  

     . μ 
   μ 

M(A  B) = (M(A)  M(B)) (       -
)?   

 ,       
M(A  B)     (ε(A)  M(B)), -

     

                                                     M(B)       

 (M(A)  M(B)) д ж д ж 

M(A)
 д ж д ж  

 д ж  д ж 

   μ    -
  ,     -

 ε(A  B) = (M(A)  M(B))? 

 .    
 ,      .  
      

 ,   BT
- . 

    -
     . 

    . 
  д ж   . 

  д ж,  A  ,  
M(A) =df  

  ,  ,  A  . 
,  , A .    A,  
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 ,  A  ,   
M(A),   ,   ε(A) =   (   M(A)).   

    (    -
         ) 

M(A  B) = (M(A)  M(B)),      

 M(A  B) д ж  

 д ж д ж  

    

 

 (M(A)  M(B)) д ж  

 д ж д ж  

    

     (д ж \ M(A)) = M(~A), 

      ( -
  ε(A  B) = (M(A)  M(B))). 

      ,   , -
   ,    -

   ε(A  B) = (M(A)  M(B)),   -
   ,     

     ,   
  ,     -

   .     
    , -

 ,     .   -
     .  ,  

 ,     -
 ,    

     . 
 

  

      μ  
 A  ,   « , 

 A» (  зA)  . 
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       -
,  ,      .    

          
 A   ~A .   -

 B
T
-       

.  A     
  <A, ~A>,       

  ,    ,   -
   .  

         
     . 

         -
   μ   -

,    μ  
    A,  ~A  . 

,       μ  ( -
 з)   ,  (  

« , »)  .      
     , -

   . 
 A    ,  зA  ν 
 ,  A  ,  зA  ν 
 A    зA  ν 
 ,  A  ,   

, ,  .  
  ,  A    ,  зA , -

      μ T — 

   , F —    , B —   -
, N —  ,  , . 

 , ,     -
      -, -  -

  ,    -
      , 

 ,    
      -

  .  
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 ,  ,   -
        -

      .   
. , ,       

    . 
       

,        -
    ,     

         -
  . 

 

5.   –   
.     μ     

       T             
        F            
        B      ,             
        N       ,                

 : «  "  " -
 T», «   " "    A 

  ,    A   T, 
  BШЭС».  ,  «    

"  "  "     "».   
  A   T . . .  A    -

    ,   A      
.  

       
   μ "    

 "  "     ". 
      

J1- . 
     CL4(For, , ). 

    –  , 
        

       -
     ,    

  . 
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6.  –  

    .  -
         

,        
   (  ). -

       
       

  –  Д16Ж, ,  
 . 

    -
– , ,    , 

  ,    , 
        -

 . 
    Д14Ж,   -

      CL.  

       -
 ETFT()     . 

 

7.       
     

        

.        -
  .     -
 ,       -

   ,   . 
 Д11Ж    : «     ,  

  ».      -
   ,     

   ,    -
       -

 . 
  ,   ,   

   . ,     -
 «    -       

 ,  “ ”, “ ”, “ ”, “ ”». 
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   (      
A)      

 .  A    М, М1, …  
 а, а1, …   ,   A = {c, 

М1, …, МФ, а, а1, …, аЧж.  
,  Д6Ж    μ 

«  ( )   -
,    μ 

(1)       T. 

    T  -
  T. 

(2)     T,  
». 

Р ш   я    
     [17]. 

  ETFT    μ  
w, w1, w2, ...    ν  

     ETFT(). 

   ETFT    μ 
1.1. Е  v  я я  , 
 (v)  я  ( . E- .). 

 ,      , 
   ETFT.  

 ,    ETFT(). 
 

8.       -
 

 ,        
,       -

.        .  
     ,  , 

        -
  .    Д11Жμ «    

 ,    ,  —    
    —   -

     μ  
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  ,  ,   -
     ,  

    —   , -
       

   -  ». 
      A1.1.–

A1.3.  ETFT  

      -
 Cn.       .  

 ,     -
   ,   -

 .     
 2-  . 

       -
     ,   -

      -
     ,  . 
 

9.     

      -
.        З ( -

).      -
.      

.   
  ETFT() μ 

 c, c1, c2, ...    ν  
 З    ν 
     . 

   ETFT()    
   μ 

1.1.  А       -
,  А    (S- ). 

1.2.  А1, А2  S- ,  А1ЗА2  S-

.  
1.3.  А  S- ,  (А)  . 
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2.3.  Я    P  TF- .,  v P  TF- .  . 
   TFT(,^,). 

μ v  ν W, W1, W2 ...  -
 .  

   W-For.  ForW =df (W-

For  TF-For). 

     ETFT()  μ  
   . 

A1.4  v P(v)  P(W),     S-  W   v  P(v).   

A1.5  v (P1  P2)  (P1  v P2)),  P1   -
  v.  

      -
.  

      

A3.1. v (Tv  Fv), A3.2.  v (Tv  Fv),  

A3.3. v (Tv  Fv),   A3.4.  v (Tv  Fv). 

  

          P 

             Gen 

  v P 

    TFT(,^,). 

,        
 ,      

 . 
    CL4(For, D

, )  -
μ  

   μ  
D2.1.  Av W df v W 

D2.2.  Av P df v P 

  μ 
MT9.    TFT(,^,)    (  -

 ,      A) 

CL4(ForW, , , A). 

,   CL4 (ForW, , , A),   -
   ,   
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    TFT(,^,),        
   .  

  CL4(ForW, , , A)      -
     ,   

     -  , -
, , ,       -

,  ,    -
 . 

      -
  ,      -
  ,    μ 

 
     

      

   (  ) 
 

 

 , 
   

 
   

      -
    .  

        -
    -  

     .  
        
       
,      . -

 ,         -
     ,   μ 

       
 .    ,   -

 ,      
   .  
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     -
      .  

     -
 ,      

( ),  ,     
  . . 
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 1 

 

 

 

       -
       ( -

).  Д1Ж   I1,1, I1,2, I1,3,…,  
 . ,  -

    ,   -
       n  m -

  I1,n   I1,n+m. 

       
   L,   

    μ p1, p2, p3, … ( -
   L), , ,  (   

  L),  (     L),   
  .    -

     L-    « » 
   « L- ».  Д1Ж,  

  ,       -
    L,    -

        .  
 k  ( )   . 

   Д1Ж   HI1,k  -
 I1,k.  HI1,k    

.   HI1,k   L.    
 —  ЦШНЮЬ ЩШЧОЧЬ  L.    -

 (  ,   )    -
   .   

 ,   HI1,k.    
————– 

1     ,  № 13-03-000κκ   
 № 16-03-00224 . 
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 HI1,k       ,  
         (  A, B  

C- )μ  
(I) (A  B)  ((B  C)  (A  C)) , (II) A  (A  B), (III) B  (A  

B), (IV) (A  C)  ((B C)  ((A B)  C)) , (V) (A B) A, (VI) (A 

B) B, (VII) (C A)((CB)(C (AB ))) , (VIII) (A (B  C)) 

((A  B)  C), (IX) ((AB)  C) (A  (B  C)), (X) (((AB )  

A) A), (XI, k)  E  (E  A),  E  ,   

    k, (XII) (B   (A  

A))   B.  

  I1,k    , -
  HI1,k.    

     0. 
 0. 

     n I1,n+1  I1,n. 

    ,  -
  ЦШНЮЬ ЩШЧОЧЬ  L    -

   L.    L   
,   L     

modus poЧОЧЬ   L. ,     -
 ,     .    L -

       L. -
   L    T  L, 

    A μ A є T  A є T. -
   L     

T  L,  T      L. -
     L,   -

   L.   -
     L,   
   T  L μ  A є T  

A є T,  A   .  ,  
I1,k    .  

     n  n-

  f     , -
  μ (f1)   -



 123 

  q  L f(q) = q, (f2)      
       *  L f(A*B) = 

f(A)*f(B), (f3)    μ (f3a) f(A) = A,    
    < n, (f3 ) f(A) = A, 

       n, (f3 ) f(A) = 

f(A),          n. 

 ,       n 

  n- . 
,  ( )      n 

n  n- . 
 1.      n    

  μ   I1,n    ,  n( )  I1,n+1. 

   1    .  
    1.  
 1. 

   F  μ 
F     L, 

 F  (A&B)      , 
 F  (AB)      , 
 F  (AB)      , 
 F  (A)    . 

   2. 
 2. 

  μ       -
 ,  (A)   . 

 3. 
   μ      

,  k( )    . 
 3     . 

. 
.     q  L 

,   q    ,  
k(q)    . 

 ,     
 L   . 
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 .        μ 
 Д(      ,  k( )  

  )  (     -
 ,  k( )    

)Ж,  Д(  A&     -
,  k(A& )    ),  (  

A     ,  k(A )  -
  ),  (  A    -

 ,  k(A )    
),  (  A    ,  

k(A)    )Ж. 
  . 

(1) 0  0 —  ( ). 
(2)  0    ,  k( 0) 

   ,   0   
 ,  k( 0)   -

  ( ). 
   (1)  ,         

    *  L k(A* ) = 
k(A)*k(B),    (3), (4)  (5). 

(3) k(A0& 0) = k(A0)&k(B0). 

(4) k(A0 0) = k(A0)k(B0). 

(5) k(A0 0) = k(A0)k(B0). 

,  (6)  k(A0)&k(B0),  k(A0)k(B0),  
k(A0)k(B0)    . 

(7)  k(A0& 0),  k(A0 0),  k(A0 0)   -
  (  (3), (4), (5), (6)). 

  (ι)  (     -
),  

(8)  A0& 0    ,  
k(A0& 0)    ν  A0 0  -

  ,  k(A0 0)   -
 ν  A0 0    

,  k(A0 0)    . 
(9)  0     ( ). 
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(10) 0     (  (9),  
 2). 

(11) k(A0)     (  (2)  
(10)). 

(12)  0       k 

(  (9)). 
   Ф- , ,   

  (13). 
(13)    μ  ( )   -

    k,   
k(A0) = k(A0). 

(14) k(A0) = k(A0) (  (1), (12)  (13)). 
(15) k(A0)     (  (11), 
  2). 
(16) k(A0)     (  (14)  

(15)). 

  (9), ,  

(17)   0    ,  
k(A0)    . 

(18)  A0& 0    ,  
k(A0& 0)    ,  

                A0 0    , 
 k(A0 0)    , 

  A0 0    ,  
k(A0 0)    ,  

   0    ,  
k(A0)     (  (κ)  (1ι)). 

      -
   (1)  (2)   . 

  . 
 3 . 
 4. 

 

     n,   -
   m    μ    -

   k+ m,  m(A) =  . 
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 4   . 
.      m    

,        m+0,  
m(A) =  . 

 . 
(1) Ц’  N ( ). 
(2) ’     m’+0 ( ). 
(3) ’    (  (2)). 
(4) A’        &, ,  (  

(3),    ). 
(5) A’       L 

(  (1)  (2),     ). 
   (3)  (5),    -

 , ,   
(6) A’      L, 

A’     (A&B),     — , 
A’     (AB),     — , 
A’     (AB),     — . 
(7) ’  F,  F —  (  (3)  (6),   1). 
(8) F     m’ (  (2)  (ι)). 

   (κ)    m’, 

,  

(9) m’(F) = F.  

(10) m’(A’) = A’ (  (ι)  (9)). 
  (1)  (2)  , ,    

   m     ,    
    m+0,  m(A) = A. 

 . 
 .     -

 n ,        m  
   (       

m+n,  m(A) = A),      -
 m     (      

 m+n+1,  m(A) = A).  

  . 
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(1) n’     ( ). 
(2)      m    

 ,        m+n’, 
 m(A) = A ( ). 
(3) m’     ( ). 
(4) 0     m’+n’+1 ( -

). 
,     (5). 

(5)    ,  0   . 
(5.1) 0    (  (4)). 

,   (5.2)  0    &,  ,  . -
 (5.3)        0    &B,   ,  
 . 

  (1), (3)  (4), ,  

(5.4)        
L  0  0. 

   (5.4) ,  

(5.5) 0      L. 

 (5)    (5.3), (5.5)   1). 
,  (5) . 
 (6) Q    0  Q. 

(7) Q     m’+n’+1 (  (4) 
 (6)). 

   (ι),  2    -
   ,  

(8) Q     m’+n’.  
(9)    ,      

  m’+n’,  m’(A) = A (  (2)  (3)).  
(10) m’(Q) = Q (  (κ)  (9)). 

,  (11) m’+n’+1 > m’. 
(12) Q     > m’ (  (ι)  (11)). 

  

(13) Q       m’. 
   (13)    m’, 

,  
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(14) m’(Q) = m’(Q).  

(15) 0  Q (  (6)). 
(16) m’( 0) = m’(Q) (  (14)  (15)).  
(17) m’( 0) = Q (  (10)  (16)). 
(18) m’( 0) =  0 (  (15)  (1ι)). 

  (3)  (4)  , ,  

(19)      m    
 (       m+n’+1,  

m( ) =  ).  
      -

   (1)  (2)   . 
  . 

 4 . 
 5. 

    n   μ    
  HI1,n,  n( )    HI1,n+1. 

  5. 
 n’    . ,   -

  5  ,    -
,       (I)-(X), (XI,n’), (XII), Ч’-  

     HI1,n’+1. , 
 n’-   ,       (I)-

(X),    HI1,n’+1.   -
    ( )  (b).  

(a)    F,   (XI,n’), Ч’(F)  -
  HI1,n’+1. 

(b)    F,   (XII), Ч’(F)  -
  HI1,n’+1. 

      , 
  n’  n’- ,  n’   -

    ,   μ 
(n’1)     q  L 

n’(q) = q, 

(n’2)           -
  *  L n’(A*B) = n’(A)* n’(B), 
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(n’3)    μ (n’3.a) n’(A) = A,    
    < n’, (n’3. ) n’(A) = 

A,        n’, (n’3. ) 
n’(A) =  n’(A),        

  n’. 
  ( ). 

( 1) 0  ,   (XI,n’) ( ). 
,   ( 2)    ,  -

    < n’,    
 ,  0   (  ). 
 ( 3) 0  ,    
  < n’, 0    0   0( 0 0). 

( 4) 0   (  (3)). 
( 5) 0      < n’ (  (3)). 
( 6) 0   (  (3)). 
( ι) 0   0( 0 0) (  (3)). 
( κ) n’( 0) = n’( 0( 0 0)) (  ( ι)). 

   (4), (6), (ι), (n’n’2)   ,   

    L, ,   
( 9) n’( 0( 0 0)) = n’( 0)( n’( 0) n’( 0)). 

( 10) 0     L,  0 

 1*B2    1  2    -
  *  L,  0   1    1 

(  ( 4),   1). 
,     ( 11)  ( 12). 

( 11)      L 

 0. 
( 12) 0 < n’. 
( 13)      L < 

n’. (  ( 11)  ( 12)). 
( 14) 0     L ( -
). 

,  ( 15) 0   .  
( 16) 0     < n’. (  ( 13), 

( 14)  ( 15)). 
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 ( 16)   ( 5). -
,   ( 14). 

  ( 1ι) 0      L. 

( 1κ) 0  1*B2    1  2   -
   *  L,  0   1   

 1 (  ( 10)  ( 1ι)). 
( 19) 0  1*B2    1  2   -

   *  L ( ). 
 ( 20) ’1  ’2  , *’  {&, , ж  0 

 ’1*’ ’2. 

,   ( 21) 0    . 
( 22)  0     (  ( 21),   2). 
( 23)  0       n’ (  ( 22)). 
(a24) n’(B0) = n’(B0) (  ( 4), ( 23)  (n’3) (  (n’3 ))). 

  L-    ( 4), ( 6)  
(n’2), ,   

(a25) n’( 0( 0 0)) = n’( 0)( n’( 0) n’( 0)). 

(a26) n’( 0( 0 0)) = n’( 0)( n’( 0) n’( 0)) (  ( 24)  
( 25)). 

   ( 4), ( 21)   ,  n’  -
  ,    3,   
(a27) n’ ( 0)    . 
(a28) n’( 0)      < n’+1 

(  ( 2ι)). 
,  ( 29) n’( 0)  n’( 0)  . 

(a30) n’( 0)  ,    
  < n’+1 (  ( 2κ)  ( 29)). 

  ( 30),  L- , 
   (XI,n’+1),   ,  n’( 0)  ( . 

( 29)) , ,  

(a31) n’( 0)( n’( 0) n’( 0))  ,   
(XI,n’+1). 

   ( 25), ( 26)  ( 31),    -
     HI1,n’+1, ,   

( 32) n’( 0( 0 0))    HI1,n’+1. 
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  ( 19), ,  

( 33)  0  B1*B2    1  2   -
   *  L,  

n’( 0( 0 0))    HI1,n’+1. 

( 34) 0   1    1 ( ). 
  ,    ,   

( 35) n’( 0)  n’( 0)  . 
(a36) 0     ( ). 
(a37)  0     (  ( 36),   2). 
(a38)  0       n’ (  ( 3ι)). 
( 39) n’( 0) = (B0) (  ( 4), ( 3κ)  (n’3) (  (n’3 ))). 

  ( 4), ( 6)  (n’2),    
, ,  

(a40) n’( 0( 0 0)) = n’( 0)( n’( 0) n’( 0)). 

(a41) n’( 0( 0 0)) =  n’( 0)( n’( 0) n’( 0)) (  ( 39)  
( 40)). 

(a42) n’( 0)     (  ( 4)  ( 36), 
  3). 
(a43) n’( 0)      < n’+1 

(  ( 42)). 
(a44) n’( 0)  ,    

  < n’+1 (  ( 35)  ( 43)). 
  ( 35)  ( 44),  

,    (XI,n’+1), ,  

(a45)  n’( 0)( n’( 0) n’( 0))  ,   
(XI,n’+1). 

  ( 40), ( 41)  ( 45),     -
    HI1,n’+1, ,   

( 46) n’( 0( 0 0))    HI1,n’+1. 

  ( 36), ,  

( 4ι)  0    ,  
n’( 0( 0 0))    HI1,n’+1. 

( 4κ) 0    ( ). 
( 49)  0    (  ( 4κ),   2). 

  ( 5)  ( 4κ) ,  
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( 50) 0      n’. 
( 51)  0      n’ (  ( 49) 

 ( 50),     ). 

,  n’    ,   
  ( 50)  ( 51), ,   4,  

( 52) n’( 0) =  0  n’( 0) =  0. 

   ( 4), ( 6), (n’2)   L-  
,  

(a53) n’( 0( 0 0)) = n’( 0)( n’( 0) n’( 0)). 

(a54) n’( 0( 0 0)) =  0( 0 n’( 0)) (  ( 52)  ( 53)). 
   ( 51) ,  

(a55)  0      n’+1. 
  ,  

(a56)  0      < n’+1. 
,  ( 5ι)  0  . 

( 5κ)  0  ,    
  < n’+1 (  ( 56)  ( 5ι)). 

   ( 35)  ( 5κ),    -
   (XI,n’+1) ,  

( 59) ( 0)(( 0) n’( 0))  ,   
(XI,n’+1). 

  ( 53), ( 54)  ( 59),     -
    HI1,n’+1, ,   

( 60) n’( 0( 0 0))    HI1,n’+1. 

  ( 44), ,  

( 61)  0   ,  
n’( 0( 0 0))    HI1,n’+1. 

( 62) n’( 0( 0 0))    HI1,n’+1. 

  ( 29), ,  

( 63)  0   1    1,  
n’( 0( 0 0))    HI1,n’+1. 

( 64) n’( 0( 0 0))    HI1,n’+1 (  
( 1κ), ( 2κ)  ( 63)).  

( 65) n’( 0)    HI1,n’+1 (  ( ι)  ( 64)). 
  (1)  , ,    
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  μ      (XI,n’),  n’( ) 
   HI1,n’+1. 

 ( ) . 
  ( ). 

( 1) 0      (XII) ( ). 
,   ( 2)      ,  

0  ( (  )) . 
 ( 3) 0  0 —   0  ( 0( 0 0)) 0. 

( 4) 0  0 —  (  ( 3)). 
( 5) 0  ( 0( 0 0)) 0 (  ( 3)). 

,  ( 6) n’(( 0 0)) = ( n’( 0) n’( 0)). 

( ι) 0     ( ). 
( κ) ( 0)     (  ( ι),   2). 
( 9)  0       n’ (  ( κ)). 
( 10) n’( 0) =  n’( 0) (  ( 4), ( 9)  (n’3) (  (n’3 ))). 

  ( 4)  (n’2),    -
, ,   

( 11) n’(( 0( 0 0)) 0) = (n’( 0) n’(( 0 0))) 

n’( 0). 

( 12) (n’( 0) n’(( 0 0))) n’( 0) = (n’( 0)( n’( 0) 

n’( 0))) n’( 0) (  ( 6), ( 10)  ( 11)). 
,  ( 13) n’( 0)  n’( 0)  . 

  ( 13),  , 
   (XII), ,  

( 14) (n’( 0)( n’( 0) n’( 0))) n’( 0)  , 
  (XII). 

   ( 11), ( 12)  ( 14),    -
     HI1,n’+1, ,   

( 15) n’(( 0( 0 0)) 0)    HI1,n’+1. 

  ( ι), ,  

( 16)  0    ,  
n’(( 0( 0 0)) 0)    HI1,n’+1. 

( 1ι) 0    ( ). 
( 1κ)  0    (  ( 1ι),   2). 
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,  ( 19)  0    -
 < n’,   0     n’,  

 0     > n’. 
( 20)  0     < n’ ( -
). 

   ( 1ι)  ( 20),     
       

, ,     ( 21). 
( 21) 0     < n’ (  ( 1ι)  

( 20)). 
   ( 1ι),   -

      , -
,   

( 22) 0   B1*B2     1  2    -
   * ,   д&, , 

, }. 

( 23) 0     L  -
   1,  0  ( 1) (  (4), ( 22)  -
 (*)). 

  (n’1), ,  

( 24)  0     L,  
n’( 0) = 0. 

( 25)    1,  0  ( 1) ( ). 
 ( 26) B’1    0  (B’1). 

( 2ι) B’1   (  ( 26)). 
( 2κ) 0  B’1 (  ( 26)). 
( 29) (B’1)     < n’ (  

( 21)  ( 2κ)). 
( 30) n’( ’1) =  ’1 (  ( 2ι), ( 29)  (n’3) (  (n’ ))). 
( 31) n’( 0) = 0 (  ( 2κ)  ( 30)). 

  ( 25), ,  

( 32)     1,  0  ( 1),  
n’( 0) = 0. 

( 33) n’( 0) = 0 (  ( 23), ( 24)  ( 32)). 
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( 34) n’( 0) =  0,   0    
 < n’ (  ( 4)  (n’3) (  (n’3 ))). 

( 35) n’( 0) =  0 (  ( 20)  ( 34)). 
  ( 4)  (n’2),    -

, ,   
( 36) n’(( 0( 0 0)) 0) = (n’( 0) n’(( 0 0))) n’( 0). 

( 3ι) n’ 0)) 0) = ( 0( n’( 0) n’( 0))) 0 (  ( 6), ( 33), 
( 35)  ( 30)). 

  ,  n’( 0)  ,   
 ( 4),  ,   

 (XII)       
HI1,n’+1, ,  

( 3κ) ( 0( n’( 0) n’( 0))) 0    
HI1,n’+1. 

( 39) n’(( 0( 0 0)) 0)    HI1,n’+1 

(  ( 36), ( 3ι)  ( 3κ)). 
  ( 1ι), ,  

( 40)  0   ,  
n’(( 0( 0 0)) 0)    HI1,n’+1. 

( 41) n’(( 0( 0 0)) 0)    HI1,n’+1 

(  ( 16)  ( 40)). 
( 42) n’( 0)    HI1,n’+1 (  ( 5)  ( 41)). 

  ( 1)  , ,     
 μ      (XII),  n’( 0)  

  HI1,n’+1. 

 ( ) . 
 5 . 

 

 6. 
     n  m    
   μ  n( )  n(  )  , -

  HI1,m,  n( )  ,   HI1,m. 

 6  ,   ,     
  n n   μ 

n(  ) = n( )n( )      . 
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,       n n  
  ,     n. 

 

 ι. 
     n  m    -

 1,…, m:       i, -
    m, ,  i    

HI1,n     m    r  
s,    <Ar, As, Ai>    
modus ponens  L,  n( m)  ,   HI1,n+1. 

   ι    
  5  6   . 

 

 κ. 
     m    -

 μ    I1,n,  n( )  I1,n+1. 

  κ. 
,  (1) n’    , (2) 0 

 , (3)   I1,n’.   (4) 0  , -
   HI1,n’.   (4)   , 

  HI1,n’, ,  (5)  ,  
   m    1,…, m, 

 μ   m-  , -
    1, …, m-     m, Am = A0 

      i,    
 m, ,  Ai    HI1,n   
  m    r  s,  -

  <Ar, As, Ai>    modus ponens  
L.  (6) m’ —   , ’1,…, ’m’ — -

, ’  m’-  ,   -
  ’1, …, m’-     ’m’, Am’ = A0   -
    i,     m’, 

,  A’i    HI1,n    
 m’    r  s,   

 <A’r, A’s, A’i>    modus ponens  L.  
 (6)   ι    (ι). 
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(7) n( )  ,   HI1,n+1. 

  (κ) n( )  I1,n+1. 

  (1), (2)  (3)  , ,   
    n     μ 

   I1,n,  n( )  I1,n+1. 

 κ . 
 

 9. 
         

 n: An( )  n( )   ,   
 HI1,n. 

 9     . 
.     q  L  

     n ,  qn(q)  
n(q)q  ,    HI1,n. 

 . 
( 1) q0     L ( ). 
( 2) n’     ( ). 
( 3) Ч’  n0-  (  ( 2)   ( )). 
( 4)     q  L -
,  Ч’(q) = q (  ( 2)  ( 3),   n’- ). 
( 5) Ч’(q) = q (  ( 1)  ( 4)). 

 ,  ( 6) q0q0  ,   -
 HI1,n’. 

( ι) q0Ч’(q0)  Ч’(q0)q0  ,   
 HI1,n’ (  ( 5)  ( 6)). 

  ( 1)  ( 2)  , ,   
   q  L    -

   n ,  qn(q)  n(q)q -
 ,    HI1,n. 

 . 
 .        μ 

      n An( ), n( ) , 
n( ), n( )   ,    

HI1,n,       n  
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 μ (I)      * 
 L (A*B)n( *B)  n( *B)( *B)  , -

   HI1,n, (II) An( )  n( )  -
 ,    HI1,n. 

  . 
( 1) 0  0 —  ( ). 
( 2)      n ,  

A0n( 0), n( 0) 0, 0n( 0)  n( 0) 0  , 
   HI1,n ( ). 

( 3) n’     ( ). 
( 4) Ч’   n’-  (  ( 3)   ( )). 
( 5) Ч’(A0*B0) = Ч’( 0)* Ч’(B0)    -

  *  L (  ( 1), ( 3)  ( 4),   n0-

). 
 ,  ( 6)     

 *  L ,  Ч’(A0*B0) Ч’(A0*B0)  , 
   HI1,n’. 

( ι)      *  L ,  
(Ч’( 0)* Ч’(B)) Ч’ (A0*B0)  Ч’(A0*B0)( Ч’( 0)* Ч’(B0))  

,    HI1,n’ (  ( 5)  ( 6)). 
( κ) A0 Ч’( 0), Ч’( 0) 0, 0 Ч’( 0)  Ч’( 0) 0  

,    HI1,n’ (  ( 2)  ( 3)). 
  ( κ),  ,  ( 9)  -

    *  L (A0*B0)(Ч’( 0)*Ч’(B0))  
(Ч’( 0)*Ч’(B0))(A0*B0)  ,   -

 HI1,n’. 

,  ( 10)    ,    ,   
      ,    

HI1,n’,     ,    HI1,n’. 

,  ( 11)     -
 *  L (A0*B0), (Ч’( 0)* Ч’(B)), Ч’(A0*B0), Ч’( 0)  Ч’(B0) 

 . 
( 12)      *  L 

( 0*B0) Ч’(A0*B0)  Ч’(A0*B0) ( 0*B0)  , 
   HI1,n’ (  ( ι), ( 9), ( 10)  ( 11)). 
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( 13) Ч’( 0) = A0,   0   -
  < n’ν 
Ч’( 0) = A0,   0    

 n’ν 
Ч’( 0) = n’( 0) (  ( 1), ( 3)  ( 4),   n’-

). 
( 14)  0     ( ). 
( 15) 0     (  ( 14),  

 2). 
( 16) 0      < n’ (  

( 15)). 
 ,  ( 1ι)    ,  -

    < n’,      
,  (  )(  )  ,   HI1,n’. 

( 1κ) (Ч’( 0) 0)( 0 Ч’( 0))  ,  
 HI1,n’ (  ( 1), ( 11), ( 16)  ( 1ι)). 

( 19) n’( 0) 0  ,   HI1,n’ (  ( κ)). 
  ( 1κ)  ( 19)  ,  

( 20)  0 Ч’( 0)  ,   HI1,n’. 

( 21)  0      ≤ n’ (  
( 14)). 

( 22) Ч’( 0) =  Ч’( 0) (  ( 13)  ( 21)). 
( 23)  0 Ч’( 0)  ,   HI1,n’ (  

( 20)  ( 22)). 
( 24) Ч’( 0)     (  ( 1)  

( 15),   3). 
( 25) Ч’( 0)      < n’ 

(  ( 24)). 
( 26) (A0 Ч’( 0))(Ч’( 0)A0)  ,  

 HI1,n’ (  ( 1), ( 11), ( 1ι)  ( 25)). 
( 2ι) A0 Ч’( 0)  ,   HI1,n’ (  ( κ)). 

  ( 26)  ( 2ι)  ,  

( 2κ)  Ч’( 0)A0  ,   HI1,n’. 

( 29)  0      ≤ n’ (  
( 14)). 
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( 30) Ч’( 0) =  Ч’( 0) (  ( 13)  ( 29)). 
( 31) Ч’( 0)A0  ,   HI1,n’ (  

( 2κ)  ( 30)). 
( 32)  0 Ч’( 0)  Ч’( 0)A0  , 

  HI1,n’ (  ( 23)  ( 31)). 
  ( 14), ,  

( 32)   0    ,   0 

Ч’( 0)  Ч’( 0)A0  ,   HI1,n’. 

( 33)  0    ( ). 
,  ( 34)  0     < 

n’,   0     n0,   0 

    > n’. 
( 35)  0     < n’ ( -

). 
( 36) Ч’( 0) = A0 (  ( 13)  ( 35)). 

 ,  ( 3ι)  0 0  ,  
 HI1,n’. 

( 3κ) A0 Ч’( 0)  Ч’( 0) = A0  , 
  HI1,n’ (  ( 36)  ( 3ι)). 

  ( 35), ,  

( 39)   0     < n’, 
 A0 Ч’( 0)  Ч’( 0)A0  , -

  HI1,n’. 
 ,  ( 40)    ,    

    ≥ n’,        
 ,   HI1,n’. 

( 41)  0     n’ ( -
). 

( 42) Ч’( 0) = A0 (  ( 13)  ( 41)). 
( 43)  0 0   0 0  , -

  HI1,n’ (  ( 40)  ( 41). 
( 44)  0 Ч’( 0)  Ч’( 0) 0  , 

  HI1,n’ (  ( 42)  ( 43). 
  ( 41), ,  

( 45)   0     n0,  
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 0 Ч’( 0)  Ч’( 0) 0  ,  
 HI1,n’. 

( 46)  0     > n’ ( -
). 

( 4ι)  0      ≤ n’ (  
( 46)). 

( 4κ) Ч’( 0) =  Ч’(A0) (  ( 13)  ( 4ι)). 
   ( 46),  2    -

  ,  ( 49) 0  -
   ≥ n’. 
( 50) Ч’( 0) = A0 (  ( 49),   4). 

   ( 50), ,  

( 51)  Ч’( 0) = A0. 

( 52)  0    0 0  , -
  HI1,n’ (  ( 40)  ( 51)). 

( 53)  0 Ч’( 0)   Ч’( 0) 0  , 
  HI1,n’ (  ( 51)  ( 52)). 

( 54)  0 Ч’( 0)  Ч’( 0) 0  , 
  HI1,n’ (  ( 4κ)  ( 53)). 

  ( 46), ,  

( 55)   0     > n0, 

  0 Ч’( 0)  Ч’( 0) 0  , -
  HI1,n’. 

( 56)  0 Ч’( 0)  Ч’( 0) 0  , 
  HI1,n’ (  ( 34), ( 39), ( 45)  ( 55)). 

  ( 33), ,  

( 5ι)   0   ,   0 

Ч’( 0)  Ч’( 0) 0  ,   HI1,n’. 

( 5κ)  0 Ч’( 0)  Ч’( 0) 0  , 
  HI1,n’ (  ( 32)  ( 5ι)). 

( 59)   μ 
(I)      *  L (A0*B0) 

Ч’( 0*B0)  Ч’( 0*B0)( 0*B0)  , -
  HI1,n’, 

(II) A0 Ч’( 0)  Ч’( 0) 0  , -
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  HI1,n’ (  ( 12)  ( 5κ)). 
  ( 3)  , ,  

( 60)      n -
  μ (I)      

*  L (A0*B0)n( 0*B0)  n( 0*B0)( 0*B0)  -
,   HI1,n, (II) A0n( 0),  n( 0) 0 -
 ,   HI1,n. 

  ( 1)  ( 2)   ,  
  . 

  . 
 9 . 

 

 10. 
     n    -

 μ  n( )  I1,n+1,    I1,n. 

  10. 
(1) n’     ( ). 
(2) 0   ( ). 
(3) Ч’( 0)  I1,n’+1 ( ). 
(4) I1,n’+1  I1,n’ (  (1),   0). 
(5) Ч’( 0)  I1,n’(  (3)  (4)). 
(6) I1,n’    ,   HI1,n’ (  (1), 
   I1,n’ ). 

(7) Ч’( 0)  ,  HI1,n’ (  (5)  (6)). 
(8) Ч’( 0) 0  ,  HI1,n’ (  (1)  (2),  

 9). 
   (ι)  (κ),  ,  (9) 0 

 ,  I1,n’. 

(10)   I1,n’ (  (6)  (9)). 
  (1), (2)  (3)   , -

,       n    
 μ  n( )  I1,n+1,    I1,n. 

 10 . 
  κ  10    -

 1. 



 143 

 2. 
     n,    

  m,   1,     μ 
  I1,n    ,  n+m-1(…n( )…)  I1,n+m.   

 2   . 
.      n    
 μ   I1,n    ,  n+2-1(n( ))  I1,n+2. 

 . 
( 1) n’     ( ). 
( 2) 0   ( ). 

,  ( 3) n’+1      Ч’ ( 0) 

 . 
( 4) 0  I1,n’    ,  Ч’( 0)  I1,n’+1 (  (1), 

(2)   1). 
( 5) Ч’ ( 0)  I1,n’+1    ,  Ч’+1(Ч’( 0))  

I1,n’+1+1 (  (3)   1). 
( 6) 0  I1,n’    ,  Ч’+2-1(Ч’( 0))  I1,n’+2 

(  ( 4)  ( 5)). 
  (1)  (2)   ,  -

 . 
 . 

 .      
m,   1,  μ     

  n      ,  
  I1,n    ,  n+m-1(… n( )…)  I1,n+m,  

     n     
 ,    I1,n    ,  n+m+1-1(n+m-

1(… n( )…))  I1,n+m+1. 

  . 
( 1) m’     ( ). 
( 2) m’ > 1 ( ). 
( 3)      n   -
   ,    I1,n    , -
 n+ m’-1(… n( )…)  I1,n+ m’ ( ). 
( 4) n’     ( ). 
( 5) 0   ( ). 
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,  ( 6) n’+m’      n’+ m’-

1(…Ч’( 0)…)  . 
( ι) 0  I1,n’    ,  n’+ m’-1(…Ч’( 0)…) 

 I1,n’+ m’ (  ( 3), ( 4)  ( 5)). 
( κ) n’+ m’-1(…Ч’( 0)…)  I1,n’+ m’    ,  

n’+ m’(n’+ m’-1(…Ч’( 0)…))  I1, n’+ m’+1 (  ( ι)   1). 
( 9) 0  I1,n’    ,  n’+ m’(n’+ m’-

1(…Ч’( 0)…))  I1, n’+ m’+1 (  ( ι)  ( κ)). 
  ( 4)  ( 5)  , ,  

( 10)      n    
  ,    I1,n’    ,  

n+ m’(n+ m’-1(… n( )…))  I1,n+ m’+1. 

  ( 3), ,  

( 11)       n   
   ,    I1,n    , 

 n+ m’-1(… n( )…)  I1,n+ m’,     -
  n      ,    I1,n 

   ,  n+ m’(n+ m’-1(… n( )…))  I1,n+ m’+1. 

  ( 1)  ( 2)   ,  
  . 

  . 
 2 . 

      Д2Ж, 
,  ,       1  

2,   (    2)  -
  n, … ,n+m-1.    -

  . 
 

 

[1]  . .    -
  //  . 2007. . 14. 

. 257–261. 

[2]  . .       
    //   

i    ii , VI i  -

 i . i , 2014. . 95–97. 
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  «  » . .   -
        -

 ,          
 — , ,  Д3, . 162–167].  
  (  12)    -

      Д3, . 212Ж. -
    . .   199κ  Д4Ж.  

        
12 —    ,  -

       -
    . 

  (1)  ( )   (  
 )μ p, q, r, s, p1,…ν (2)   μ ∙,  , 

*,    « », « », « » (« -
 …»)ν (3)  μ , , ,  — « -

», « », «  », «  -
»ν (4)  μ , , , ; (5) (, ) — . 

 μ     -
ν  α  β — ,  *α, (α ∙ β), (α  β) — -

ν     .  -
μ  α — ,  α, α, α, α — ν 
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   D — ,  , ( D), (CD), (CD) — ν 
    .  

 Q1 

1.     . 
     . 

2.   μ 
3.  

1.   α 9. α  β   (α ∙ β) 

2. α  α 10. α  β   (α ∙ β) 

3.   α 11. α  β  (α ∙ β) 

4. α  α 12. α  β  (α ∙ β) 

5. α  α 13. α  β  (α ∙ β) 

6.  *α  α 14. (α ∙ β)  α  β 

ι.  *α  α 15. (α ∙ β)  α  β 

κ. α  α 16. *α  α 

4.  

1ι. α  (α β) 25. α  (α β) 

1κ. α  (α β) 26. *α  β  *(α β) 

19. α  β   (α β)  

20. α  β   (α β)  

21. (α β)   α  β    

22. (α β)   α  β  

23. α  *β   *(α ∙ β)  

24. α  *β   *(α ∙ β )  

 

 :   
R1. Modus ponens    
R2.        ,  

,     ├   . 
: 
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1. α  α (« α»  «   α»,  — 

  ). 
2. α  α  *α (« α»  «   α»). 
3. α  α  *α (« α»  «   α»). 
4. α  α (« α»  «  α»). 
5.        (   )  (   ).  

 

1.  —     
   д , ’, , ’, ’, ж.   -
μ , ,  , -

 , , .     
    .  

2.   .  Z — -
,     .            ∣A∣,    «  ». 

   —   ,  ∣∣  { , ’, , ’, ’,    Е -     че  я  б  р   α   , μ ∣*α∣ = o ⇔ ∣α∣ = ν ∣*α∣ = o’ ⇔ ∣α∣ = ’ν ∣*α∣ =  ⇔ ∣α∣ = ν ∣*α∣ = ’ ⇔ ∣α∣ = ’ν ∣*α∣ = ’ ⇔ ∣α∣ = ’ν ∣*α∣ =  ⇔ ∣α∣ = ν ∣α∙β∣ =  ⇔ ∣α∣ = ∣β∣ = o; ∣α∙β∣ = ’ ⇔ ∣α∣ = ∣β∣ = o’,  ∣α∣ =   ∣β∣ = o’,  ∣α∣ = ’  ∣β∣ = o; ∣α∙β∣ = \ ’\  ⇔ ∣α∣ = ∣β∣ =   ∣α∙β∣ = ’ ⇔ ∣α∣ = ∣β∣ = ’,  ∣α∣ =   ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = 

,  ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ’ν  ∣α∣ =   ∣β∣ = ’ ⇔ ∣α∙β∣ = \ ’ν ∣α∣ = ’  ∣β∣ =  ⇔ ∣α∙β∣ = \ ’\ ’\ ν ∣α∙β∣ =  ⇔ ∣α∣ =   ∣β∣ = o’,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ =   ∣β∣ = ,  ∣α∣ =   ∣β∣ = ν  
 ∣α∣ = o  ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ =   ∣β∣ = ’, 

 ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ = ∣β∣ = ’ ⇔ ∣α∙β∣ = ’ν 
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 ∣α∣ = ∣β∣ = ,  ∣α∣ =   ∣β∣ = ,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ 
=   ∣β∣ = ,  ∣α∣ = ’  ∣β∣ = α,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ =   ∣β∣ = ,  ∣α∣ =   ∣β∣ = ’,  ∣α∣ =   ∣β∣ = ’,  ∣α∣ =   ∣β∣ = 

,  ∣α∣ =   ∣β∣ = ’ ⇔ ∣α∙β∣ = ν ∣α∣ =   ∣β∣ =  ⇔ ∣(α β)∣ = ν 
 ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ = ’  ∣β∣ = ’, 

 ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ =   ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ =   ∣β∣ = ’ ⇔ ∣(α
β)∣ = ’ν ∣α∣ = ∣β∣ =  ⇔ ∣(α β)∣ = \ ’\ ν ∣α∣ =   ∣β∣ = ’ ⇔ ∣(α β)∣ = \ ’ν ∣α∣ = ’  ∣β∣ =  ⇔ ∣(α β)∣ = \ ’\ ’\ ν ∣(α β)∣ =  ⇔ ∣α∣ =   ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ =   ∣β∣ = ,  ∣α∣ =   ∣β∣ = ν ∣(α β)∣ = ’ ⇔ ∣α∣ = ’  ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ,  ∣α∣ =  

 ∣β∣ = ,  ∣α∣ =   ∣β∣ = ,  ∣α∣ =   ∣β∣ = ’ν ∣(α β)∣ = ’ ⇔ ∣α∣ = ∣β∣ = ’,  ∣α∣ =   ∣β∣ = ’,  ∣α∣ = ’  ∣β∣ = ν ∣(α β)∣ =  ⇔ ∣α∣ = ∣β∣ = . 
    ,     α, 
α, α, α,  α — .  

 ∣ α∣ = t ⇔ ∣α∣ = o; ∣ α∣ = f ⇔ ∣α∣ = o’,  ∣α∣ = ,  ∣α∣ = ’,  ∣α∣ = ,  ∣α∣ = ’ν ∣ α∣ = t ⇔∣α∣ = o,  ∣α∣ = o’ν ∣ α∣ = f ⇔ ∣α∣ = ,  ∣α∣ = ’,  ∣α∣ = ,  ∣α∣ = ’ν ∣ α∣ = t ⇔ ∣α∣ = o,  ∣α∣ = ’,  ∣α∣ = ,  ∣α∣ = ’,  ∣α∣ = ’ν ∣ α∣ = f ⇔ ∣α∣ = ν ∣ α∣ = t ⇔ ∣α∣ = o’,  ∣α∣ = ,  ∣α∣ = ’,  ∣α∣ = ν ∣ α∣ = f ⇔ ∣α∣ = ,  ∣α∣ = ’. 
    . 

1.   , -
  ,    « » 

      -
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.   —   ‖ ‖, -
    ∣ ∣      ,  
 « »    ∣ ∣   
   « »,      -
           

(     )  -
    . ,     ‖ ‖  

  ∣ ∣ (      « -
»).  ,  ∣α∣ = \ ’\ ,  ‖α‖ =    ‖α‖ = ’, 

 ‖α‖  = . (‖α‖  д , ’, ж).  
. 

 α —   ,  ‖α‖   д , ’, , ’, , ’ж.  ‖*α‖ = o ⇔ ‖α‖ = ν ‖*α‖ = o’ ⇔ ‖α‖ = ’ν ‖*α‖ =  ⇔ ‖α‖ = ν ‖*α‖ = ’ ⇔ ‖α‖ = ’ν ‖*α‖ = ’ ⇔ ‖α‖ = ’ν ‖*α‖ =  ⇔ ‖α‖ = ν ‖α∙β‖ =  ⇔ ‖α‖ = ‖β‖ = o; ‖α∙β‖ = ’ ⇔ ‖α‖ = ‖β‖ = o’,  ‖α‖ =   ‖β‖ = o’,  ‖α‖ = ’ 
 ‖β‖ = o; ‖α‖ = ‖β‖ =  ⇔ ‖α∙β‖  д , ’, жν  ‖α‖ = ‖β‖ = ’,  ‖α‖ =   ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = , 

 ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = ’ ⇔ ‖α∙β‖ = ’ν  
 ‖α‖ =   ‖β‖ = ’,  ‖α∙β‖  д , ’жν 
 ‖α‖ = ’  ‖β‖ = ,  ‖α∙β‖  { , ’, ’, жν ‖α∙β‖ =  ⇔ ‖α‖ =   ‖β‖ = o’,  ‖α‖ = ’  ‖β‖ = ,  ‖α‖ = 

  ‖β‖ = ,  ‖α‖ =   ‖β‖ = ν  ‖α‖ = o  ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ =   ‖β‖ = 

’,  ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = ,  ‖α‖ = ’  ‖β‖ 

= ’,  ‖α‖ = ’  ‖β‖ = ,  ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ = ‖β‖ = 

’ ⇔ ‖α∙β‖ = ’ν ‖α‖ = ‖β‖ = ,  ‖α‖ =   ‖β‖ = ,  ‖α‖ = ’  ‖β‖ = ,  ‖α‖ =   ‖β‖ = ,  ‖α‖ = ’  ‖β‖ = α,  ‖α‖ = ’  ‖β‖ = ,  
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‖α‖ =   ‖β‖ = ,  ‖α‖ =   ‖β‖ = ’,  ‖α‖ =   ‖β‖ = ’,  ‖α‖ =   ‖β‖ = ,  ‖α‖ =   ‖β‖ = ’ ⇔ ‖α∙β‖ = ν ‖α‖ =   ‖β‖ =  ⇔ ‖(α β)‖ = ν ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = ,  ‖α‖ = ’  ‖β‖ = 

’,  ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = ,  ‖α‖ =   ‖β‖ 

= ’,  ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ =   ‖β‖ = ’ ⇔ ‖(α β)‖ = ’ν 
 ‖α‖ = ‖β‖ = ,  ‖(α β)‖  д , ’, жν 
 ‖α‖ =   ‖β‖ = ’,  ‖(α β)‖  д , ’жν 
 ‖α‖ = ’  ‖β‖ = ,   ‖(α β)‖  д , ’, ’, жν ‖(α β)‖ =  ⇔ ‖α‖ =   ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = ,  ‖α‖ =   ‖β‖ = ,  ‖α‖ =   ‖β‖ = ν ‖(α β)‖ = ’ ⇔ ‖α‖ = ’  ‖β‖ = ’,  ‖α‖ = ’  ‖β‖ = ,  ‖α‖ =   ‖β‖ = ,  ‖α‖ =   ‖β‖ = ,  ‖α‖ =   ‖β‖ = ’ν ‖(α β)‖ = ’ ⇔ ‖α‖ = ‖β‖ = ’,  ‖α‖ =   ‖β‖ = ’,  ‖α‖ = 

’  ‖β‖ = ν ‖(α β)‖ =  ⇔ ‖α‖ = ‖β‖ = . 
   ,     α, 

α, α, α,  α — . 
 ‖ α‖ = t ⇔ ‖α‖ = o; ‖ α‖ = f ⇔ ‖α‖ = o’,  ‖α‖ = ,  ‖α‖ = ’,  ‖α‖ = , 

 ‖α‖ = ’ν ‖ α‖ = t ⇔‖α‖ = o,  ‖α‖ = o’ν ‖ α‖ = f ⇔ ‖α‖ = ,  ‖α‖ = ’,  ‖α‖ = ,  ‖α‖ = ’ν ‖ α‖ = t ⇔ ‖α‖ = o’,  ‖α‖ = ,  ‖α‖ = ’,  ‖α‖ = ’, 
 ‖α‖ = ’ν ‖ α‖ = f ⇔ ‖α‖ = ν ‖ α‖ = t ⇔ ‖α‖ = o’,  ‖α‖ = ,  ‖α‖ = ’,  ‖α‖ = ν ‖ α‖ = f ⇔ ‖α‖ = ,  ‖α‖ = ’/ 

    . 
    ,    

   ,   -
   t.  
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    ,    -
    t    -

,   . 
   ,     

    .  
  ,      -

   .  
 1 

 Q1  . 

 2 

      Q1.  

 1.    Θi  -
  Q1,         

 Θi   Q1,   Θi  {Cж  -
   .  

 2.     Q1 . 
 3.    ,  -

 Q1,     -
   Θ.  . 

 Θ  ,     -
  ,    Θ    Θ. 

 4.     . -
       

Q1,         
    μ 

1.    α  μ  α  ,  
α  ,  ( α *α)  ,  α  ,  α  ν 
2.         ,    ν 
3.     CD  ,      D  ν 
4.     CD  ,    D  T. 

 5.    ‖ ‖ , 

,          -
 .  
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  E  ,    Q1. 

  ¬¬E    Q1.   
д¬Eж   Q1 (   1).   

     -
 .      , 

      ,  ,   ¬E. -
 E      ,  

 . ,  E   Q1. 

 

 

[1]  . . -  . ., 19κ6. 
[2]  . .  .  ., 19ι3. 
[3]  . .  .  ., 1991. 
[4]  . .    :  … 

  . 199κ. 
[5]  .    .  ., 19κ4. 
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 г г 
 

-    
   

   
 

 

  IEfde.  

 IEfde,  . .   Д , 19κ9Ж  -
   ,    Д , 2000Ж, -

      
.      -  -

       .  
      IEfde     -

      
  . .  Д , 19κκЖ.  

      -
 дp, q, r, s, p1...жν  μ  («&»), 

 («\/»),   («»)  -
 («¬»)ν  μ     . 

-    μ (1)  -
   - ν (2)  A  B — -

,  (A&B), (A\/B), (AB), (¬A) — -  (  
   )ν (3)   -

  . 
 А       -

  μ дЩ, ¬Щ, q, ¬q, Ы, ¬Ы, Ь, ¬Ь, Щ1…ж.  -
  ( . . .)    А.  

 . .    <K, R>,  K —   
 . . .,  R —     -

,   K,    -
  — (iα  R(α,β))iβ —    

  μ (¬iβ  R(α,β))¬iα1
.   

————– 
1   . .  . . .       -

,     ( . Д , 2000Ж). 
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        <K, R>, -
  TA/α  FA/α   «  A   . 

. . αK»  «  A   . . . αK»μ 
Ti/αpiα       TA&B/αTA/α  TB/α          TA\/B/αTA/α  TB/α 

Fi/αpiα         FA&B/α FA/α  FB/α       FA\/B/α FA/α  FB/α   

TAB/αβ(R(α,β)( FA/β  TB/β))         

T¬A/αβ(R(α,β)FA/β) 

FAB/αβ(R(α,β)  (TA/β  FB/β))       F¬A/αβ(R(α,β)  TA/β). 

 Д , 19κ9Ж ,    -
      ,   

(TA/α  R(α,β)) TA/β1
.  Д  2000Ж,  -

    ,   
   -  — (F`A/α  

R(α,β)) F`A/β,  F`A/α —  FA/α. 
    IEfde     μ -

  («→»). 
-     (A→B),  A  B  

- .     μ 
A→BAB.     

 μ ABKαK(TA/αTB/α). 

 

-   IEfde. 

 A  B — - ,  TA, T`A, FA, F`A —  
- .  μ 

 

T&   S,   TA&B 

        S, TA, TB 

T`& S,      T`A&B 

      S, T`A |S, T`B 

F& S,     FA&B 

      S, FA |S, FB 

F`&  S,   F`A&B 

         S, F`A, F`B 

T\/   S,    TA\/B 

     S, TA |S, TB 

T`\/  S,    T`A\/B 

        S, T`A, T`B 

F\/  S,    FA\/B 

       S, FA, FB 

F`\/ S,       F`A\/B 

      S, F`A |S, F`B 

T  S,    TAB 

     S, FA |S, TB 

T`   S,    T`AB 

         S0, F`A, T`B 

F  S,    FAB 

       S0, TA, FB 

F`  S,     F`AB 

      S, T`A |S, F`B 

T¬  S, T¬A 

       S,  FA 

TЙ¬  S, TЙ¬A 

        S0,  F`A 

F¬   S,  F¬A 

        S0,  TA 

FЙ¬   S, FЙ¬A 

         S,   T`A 

————– 
1    ,  Д , 19κ9Ж   α  β — -

  .     ,    
     . 
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S — , ,    
. S0

 —     S  TA  
F`A.  S — , дS, TAж  дS, TA, TAж, -

, ,    ,  . 
       

      1 (    T&, F`&, 

T`\/, F\/, T`, F    «¬»)   1  2 (   

 T`&, F&, T\/, F`\/, T  F`). 

     -
  дS1,…,Snж.     -

 дS1,…,Snж     , 
      Si  

   . 

    -
  1,…, n,  1  дTA, T`B} 

1,  i+1  
     i.   

 S  ,     
  TA  T`A  FA  F`A.   

,     ,    

,  .    
,     .  
   S  , -

    (   , 1   дSж)   
.    S — .  

A→B   (   A→B),  дTA, T`B} — -
.    дTA, T`Bж   

 A→B.    дTA1,…,TAn, 

T`B1,…,T`Bm, FC1,…,FCl, F`D1,…,F`Dkж  , 
  <K, R>  αK ,  TA1/α,…,TAn/α,  

T`B1/α,…,T`Bm/α, FC1/α,…,FCl/α, F`D1/α,…,F`Dk/α.  , 
α   .  дS1,…,Snж -

 ,     Si  -
. 

————– 
1   IEfde    ,  1     . 
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 1.  1,…,n — .   i -
,    i+1.   

  16 ,    ,  -
  i  i+1. 

 1. i  д, {S, TA&B}}, a i+1  д, {S, TA, TB}}. 

 i —  ,     
,  μ дS, TA&Bж.    <K, R>, 

  αK  α  дS, TA&Bж .  -
,  TA&B/α  α   S. , TA/α 

 TB/α, , α   дS, TA, TBж, ,   , 
i+1 .  

 2. i  {, {S, T`AB}}, a i+1  {, {S
0
, F`A, 

T`B}}.  i —  ,     
,  μ дS, T`ABж.     <K, 

R>  αK α  дS, T`ABж   T`AB/α. -
,  βK ,  R(α,β), F`A/β  T`B/β.  , 

α   S.    ,  (TA/α  
R(α,β))TA/β,   (F`A/α  R(α,β))F`A/β, ,  β -

  S0. , β   дS
0
, F`A, T`B}, 

  i+1 . 
 3. i  д, {S, F¬A}}, a i+1  д, {S

0
, TA}}. i — -

  —     ,  μ 
{S, F¬Aж.    <K, R>  αK  F¬A/α  ,  
α   дS, F¬Aж.  βK ,  R(α,β)  
TA/β.  ,  α   S, (TA/α  R(α,β))TA/β  
(F`A/α  R(α,β))F`A/β, ,  β   S0. -

, β   дS
0
, TAж. , i+1 . 

 4. i  {, {S, F`AB}}, a i+1  {, {S, F`A}, {S, 

F`B}}.   i —  ,     
,  μ дS, F`ABж.   <K, R>,  

 αK  α  дS, F`ABж ν F`AB/α  α  
 S; F`A/α  F`B/α.  ,  α  -

 дS, F`Aж  дS, F`Bж,    i+1 . 
 5. i  д, {S, FЙ¬A}}, a i+1  д, {S, T`Aжж.  

,  i —  , ,     
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 ,  μ дS, FЙ¬Aж.    
<K, R>  αK ,  FЙ¬A/α  α   дS, 

FЙ¬Aж.   βK ,   R(α,β),  T`A/β. ,  α 
  S, ,  β   S. -

, β   дS, T`Aж.  i+1 . 
 11    . , 

 1 . 
 1.  A→B,  A→B. 

   .  A→B. 

   ,      
<K, R>,  αK    TA/α  T`B/α.    
{TA, T`Bж .  1,…, n — ,  1  
{TA, T`Bж.  1 , ,   1,  i 

. ,      
 , , 1,…, n ,     -

 A→B   . ,  A→B. 

 1 . 

      H — ,    
  ν   H-

1, -
   H  μ 

TA&B TA   TB ν 
FA&B FA   FB ν 
T`A&B T`A   T`B ν 
F`A&B F`A   F`B ν 

TAB TA   TB ν 
FAB FA   FB ν 
T`AB T`A   T`B ν 
F`AB F`A   F`B ν 

TAB FA   TB ν 
FAB Δ(ΔH)μ 0Δ, 

TAΔ  FBΔ; 

T`AB Δ(ΔH):
0Δ, 

F`AΔ  T`BΔν 
F`AB T`A   F`B ν 

T¬A FA ν 
F¬A Δ(ΔH)μ 0Δ  
TAΔ; 

TЙ¬A Δ(ΔH):
0Δ  

F`AΔν 
FЙ¬A T`A . 

 H  H- , <K, R>    H, 

μ 

————– 
1     .    

«Hintikka  collection»,  .  —  «Hintikka  set»  «downward  satu-

rated set»,   .  — «model  set». 
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(1) <K, R> — ν  
(2) 0ΔГΔ,  0,   ΔH,  —   H, -

   R; 

(3) TA ГA, FA ГA, T`A Г¬A, F`A Г¬A. 

     (3)   -
μ 

 AαK(B  TB/α TA/α)ν     -
    B1,…,Bn,  B1&…&Bn 

 C,  CA, , C→A;  Г⊭AαK(B  TB/α TЙA/α)ν 

⊨¬AαK(BГ TB/α T¬A/α)αK(BГ T B/α 
FA/α)ν 

⊭¬AαK(BГ T B/α  TЙ¬A/α) αK(BГ T B/α  

FЙA/α). 
 2 (  ).   H-  -

 . 
.  H  H- ν  ,  

0ΔГΔ; T  .     
 .  

 1.1.  TC  T¬A.    -

μ FA  ⊭A. ,  T¬A ,  
Δ(ΔH)μ 0Δ  T¬AΔ, Δ(ΔH)μ ΔFAΔ,  — 

FA , Г⊭A, Г¬A.  , ,  
T¬A Г¬A. 

 1.2.  FC  F¬A.  . .μ TA  A. , 
 F¬A ,  Δ(ΔH)μ 0Δ  F¬AΔ, Δ(ΔH): ГΔ  

TAΔ; TA , A, ⊭¬Aν  F¬A ,  ⊭¬A. 

 1.3.  T`C  TЙ¬A.  . .μ F`A Г⊭¬A. -
,  TЙ¬A , ,  Δ(ΔH)μ 0Δ  TЙ¬AΔ, 

Δ(ΔH): Δ   F`AΔ; F`A , ⊭¬A, ¬¬A; 

TЙ¬A Г¬¬A. 
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 1.4.  F`C  FЙ¬A.  . .μ T`A  ¬A. , 
 FЙ¬A , ,   Δ(ΔH)μ 0Δ FЙ¬AΔ, Δ(ΔH): 

Δ T`AΔ; T`A , , ¬A, ⊭¬¬A; FЙ¬A Г⊭¬¬A. 

  «», «&»  «»   . 
 2 . 

 3.  A→B,   H-  H   
 дTA, T`B} H. 

.  S — ,  -
  ν (S) —    

  Sν ,    S (S) .  -
    S.  

 S0   S.  Sn+1    -
  Sn       

Snν   ,   —   «&», «», T¬, FЙ¬, 
T  F`.  Sn  дS, FЙ¬Aж,  Sn+1 — {S, T`Aж   

.  Sn — {S, T`A&Bж,  Sn+1  дS, T`Aж  

{S, T`Bж    ,     -
.     .  -
  S0, S1,… ,   SnSn+1   Sn 

  .   ,   Sn(S), -
,       Sn,   

  Sn,       (   
   ,  )   Snν -

    Sk     
  S. ,      

     -
,   .  Sk — 

 ,      μ  
TA&BSkTASk  TBSk; 

FA&BSkFASk  FBSk; 

T`A&BSkT`ASk  T`BSk; 

F`A&BSkF`ASk  F`BSk; 

TABSkTASk  TBSk; 

FABSkFASk  FBSk; 

T`ABSkT`ASk  T`BSk; 

F`ABSkF`ASk  F`BSk; 

TABSkFASk  TBSk; 

F`ABSkT`ASk  

F`BSk; 

T¬ASkFASk; 

FЙ¬ASkT`ASk. 
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   ,    T`, F, TЙ¬  F¬, 
       S -

  .  T`ABS,  дS
0
, F`A, T`B} — 

 ν  FABS,  дS
0
, TA, FB} —  

ν  TЙ¬AS,  дS
0
, F`A} —  ν -

 F¬AS,  дS
0
, TA} —  . 

 (S) —       .  (S),  (S),   (S) ,   (S) — 

.  S ,     
,  μ  

T`ABS(S):S
0, F`A 

 T`B; 

FABS(S): S
0, TA  

FB; 

TЙ¬AS(S): S
0  

F`A ; 

F¬A S(S): S
0  

TA. 

  A→B, {TA, T`B} — .   
     S0   

(S0),   — 1,…, n.   S1  -
   1, S2 —   -

  2, … ,Sn —     n.  -
   S0, S1, S2, …, Sn. 

 (S1)  n+1,…, mν   Sn+1  
   n+1, … ,Sm —   

  m,    S0,S1,…,Sn, 

Sn+1,…,Sm.     S2  , , 
 ,  S0, S1…,    

Si(S),        
 Si.      Sp   

,       -
   . 

 H —  дS0,S1,…,Spж,   , H  H-

,  , {TA, T`B}S0H.  3 . 
 2.  A→B,  A→B. 

.  A→B,    A→B , 
 дTA, T`Bж .   3,  H-
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 H   дTA, T`B} H.  H   (   2), 
{TA, T`Bж    ,   A→B.  
2 . 

 3. IEfde . 
    2μ   -

    дTA, T`Bж    -
    ,    A→B. 

 

  . 
(1)¬(A&¬B)→(AB) 

T¬(A&¬B), TЙAB 

FA&¬B, TЙAB 

FA, F¬B, TЙAB 

FA, F¬B, F`A, T`B 

(2)(A&¬A)→B 

TA&¬A, TЙB 

TA, T¬A, TЙB 

TA, FA, T`B 

(3)A→(B¬B) 
TA, T`B¬B 

TA, TЙB, TЙ¬B 

TA, F`B  

(4)¬¬A→A 

T¬¬A, TЙA 

F¬A, TЙA 

TA  

 

 

1.   . .,  . .   . ., 2011 . 
2.  . . -   -

 . ., 19κκ. 
3.   . .      -

  // -  . . 1. 

., 1989. 

4.  . .     -
 2μ    //  -

 (  ). 2000. № 5.  
5. Fitting M.C. Intuitionistic logic model theory and forcing. Am-

sterdam. L., 1969. 

6. Smullyan R.M. First-order logic. N.Y., 1995. 
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 μ  « »    « -
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.     .  -
-      -

 « »  « »1.     -
 -      

.      « -
 » ( . , . ), «  
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. .  ,  «      
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« »         -
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  ,     
   »2.   -
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     -  
. , . .    « »3

, 

. .  —      -
 ,   «  »4

. 

       ,  
     -

   -     
       -

————– 
1  . .  . -  . ., 

2014. 
2  . .  . ., 2014. . 11. 
3  . .   . ., 200ιν  μ  

  . ., 2010ν  μ   . ., 2013. 
4  . .    . 

. I. ., 2006. 
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        -
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Yu.V. Ivlev (e-mail: ivlev.logic@yandex.ru) 
What is an complex (universal) logic of Zinoviev? 

 

 

 

Ч   ?   —  , . . 
,       
     . -

       .  -
,       . -

    ,   
       ,     

  ,   . 
What is a logic? Logic deals with logical forms, i.e. structures ob-

tainable by partially abstracting from both meaning and reference of 

non-logical terms. One cannot make a clear distinction between logical 

and non-logical terms. We hereafter consider such a distinction by con-

vention. By a partial abstraction we mean that one preserves some in-

formation concerning the type of logical terms as well as some infor-

mation concerning the occurrence of both the same term and different 

terms. 

Э  я   .    
  ,     

 ,   . .,   ( , -
  . .)     . 

   μ (1)  
 — &

=,  n-    — &
n

 

(n2)ν (2)   —  (    -
    ,  ), 

————– 
1      ,  № 10-

03-00634 . 
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     « … …».  -
       
-   -  -

,      . . 
Empirical studies in logic. This level deals with logical systems to 

express formal relations between propositions, notions etc. which (prop-

ositions, notions etc.) contain empirical logical terms. Here are some 

examples of logical terms: (1) the concurrent conjunction — &
=
, the 

consecutive conjunction — &
n

 (n2); (2) the conditional —  (a 

premise of the conditional is enough to derive its conclusion), the rela-

tion of logical consequence —  and the other logical terms expressible 

ТЧ ЧКЭЮЫКХ ХКЧРЮКРОЬ Лв К МШЧЧОМЭТЯО “ТП…, ЭСОЧ”. EЦpirical studies deal 

with a traditional logic concerning modus ponens, modus tollens, rea-

soning by cases etc. 

 я   .  -
   —  , -

    .  —  , 
,  ,      

 (   ).     -
  (&=

,&
n

 (n2))   (&), -
   ()    () — -
 .     

 ,     -
 . 

Theoretical studies in logic. The main specifics of a theory is a 

modeling of the things described on the theoretical level of knowledge. 

Usually, a model is an object that is both a simplification and a distor-

tion of the thing being modeled (in order to make a knowledge easier). 

In logic, conjunction (&) and material implication are, respectively, 

models of dТППОЫОЧЭ “AЧН” МШЧЧОМЭТШЧЬ (&=
,&

n
 (n2)), “ТП ЭСОЧ” КЧН 

logical consequence connections. One sets up logical systems and uses 

theoretical logical terms, on the theoretical level. 

  я .  ,  
     ,  

 ,    — .   , 
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  .  «  » — 

      -
     , , 

.      -
.      —      

  , ,   , 
  μ &, , , , , , , … . .  -

 20       
      -

    ,     . 
Logic and its imitation. It is naturally to consider that logics are log-

ical systems that are built up on both empirical and theoretical levels of 

knowledge and that the logic is the set of such logics. On the other hand, 

ЭСОЫО ОбТЬЭЬ КЧ ТЦТЭКЭТШЧ ШП ЭСО ХШРТМ. AЧ ТЦТЭКЭТЯО “ХШРТМКХ ЬвЬЭОЦ” Ыe-

sults from an empirical or a theoretical logical system by, for example, 

adding or excluding some theorems. It is naturally to consider that au-

ЭСШЫЬ ШП ЬЮМС ТЦТЭКЭТЯО ЬвЬЭОЦЬ КЫО ТЦТЭКЭШЫЬ. FЫШЦ ЭСО ТЦТЭКЭШЫЬ’ ЩШТЧЭ 
of view, this is a doctrine concerning sameness and difference between 

sets of formulas containing, at least, some of signs from the following 

set: &, , , , , , , … . Note. Being a chairman of the Depart-

ment of logic at Lomonosov Moscow State University for more than 

twenty years, I was stimulating a research in both areas of logic and its 

imitation. 

я ( я)  А.А.  —  
     . -
     -

    ( ,   
. .),      . ,  

   ( )  
 ,      

,      ,  
   ,  . .   -

       
   ,     

  - , , , -

      -
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Complex (universal) logic of Zinoviev is the unity of both empirical 

and theoretical logical systems. A variety of empirical logical systems is 

caused by researching of both different types of propositions (concepts, 

deductions etc.) and different types of logical terms. For example, there 

are different types of propositions in the assertoric and intuitionistic 

(МШЧЬЭЫЮМЭТЯО) ХШРТМЬν ЦШНКХ ХШРТМ НОКХЬ аТЭС ЭСО ХШРТМКХ ЭОЫЦЬ ЭСКЭ КЫОЧ’Э 
analyzed with the other logics; the intuitionistic negation differs from 

the assertoric one etc. For example, it is quite a difficult problem to 

formulate the unity of empirical logical systems where different types of 

propositions are denoted differently and, therefore, different logical 

terms are denoted and described differently, for example, different types 

of negation etc. The reason to formulate different theoretical logical sys-

tems are, on one hand, the fact that they model different types of propo-

sitions etc. and, on the other hand, the different types of logical terms as 

well as the modes of such modeling. It may happen that the model 

which was suitable at the past stage of knowledge is not suitable at the 

present stage. Therefore, universal logic is the unity of both empirical 

and theoretical logical systems. 

 

 

 . .   . M., 1970.  
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    .    “The 

physical nature of information” (   ) 
    .  

     ,    -
.  μ «Information is Physical», . .   -

 .  ,     
, . .   ,   

    .   -
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 —   ,    , -
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 «      -
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————– 
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   ». . 1999. .161. 
2  . . 187. 
3 Landauer R. The physical nature of information // Physics Letters. A 217. (1996). 

P.188. 
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Summary 
 

 

 

 

 

 

LOGIC 

 

 

A.M. ANISOV 

Theories, half theories and pseudo theories 

In article such not theoretical forms of ordering of ideas, as concepts 

(half theories), teachings (quasi theories) and doctrines (pseudo theories) 

are entered into consideration. The logic of citing with the well-

determined syntax and semantics is under construction. Comparison theo-

retical and not theoretical forms of ordering of ideas is spent. 

 

N.L .ARKHIEREEV 

Principles Of Construction of Set-Theoretic Semantics 

for some Modal And Intuitionistic Logics 
This article aims at analysis of new approach to construction of se-

mantics for Lewis`s systems S4, S5 and Heyting`s system of intuition-

istic logic Int. The approach is based on such traditional logical notions 

as state description, (finite) sets of state descriptions compatibil-

ity/incompatibility of truth values of propositions etc. The sense of 

modal operators of S4, S5 as well as sense of logical connections of Int 

is modeled by finite sets of state descriptions. 

 

K.I. BACHTIYROV 

Logic Samoorganizowaniu Criticality:  

Prominence and Antiviolence 
The great Leibnitz felt the main, the highest goal to perfect the art of 

discovery in General. He posed the problem of creating a Universal 

characteristics. But to put the problem and solve it — very different 

things. Ironically, in the article «New method maximums and mini-

mums...» he too rests in its implementation instead of sensing method 

with metaservices side. 
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E.G. DRAGALINA-CHERNAYA, V.V. DOLGORUKOV 

Logic for Homo Ludens: Game Theory 

in Semantics and Pragmatics 
Game theory's main applications concern economics, evolutionary 

biology and political studies. The purpose of this paper is to review re-

cent research into applications of game theory in formal epistemology, 

philosophy of language, formal semantics and formal pragmatics. 

 

Y.V. IVLEV 

Four-valued Matrix Modal Logics 
In the article some systems of four-valued alethic modal logic are 

considered. These systems are the particular case of the so-called quasi-

matrix logic. Four-valued logic is based on the generalization of the 

principles of classical logic. As a result of this generalization, some new 

principles appear: the principle of four-valency (a proposition takes val-

ues from the domain { t
n
, t

c
, f

c
, f

i
})); and the principle of excluded fifth. 

These logical systems are constructed by semantical method; 

the comparative analysis of these logical systems are implemented in the 

article. The proof of the methateorem of the semantical completeness of 

the calculi and the solution to the problem of solvability are also pro-

posed in the article. 

 

S.A. PAVLOV 

About Original Theory in the New Program of Construction 

and Ontological Foundation of the Logic 
It is proposed a logical-syntactic elementary truth and falsehood op-

erator theory as the original theory in the new program of construction 

and ontological foundation of the logic.  This theory is the unified se-

mantics metatheory of logic Boole and Frege and its generalization to 

the nonclassical case. 

 

V.M. POPOV 

On Immersions of Simple Paraconsistent Logics 

One of the effective means of studying the links between logics 

are now immersive mappings (immersions). In [1] defined an infinite 

sequence I1,1, I1,2, I1,3,… ШП ЬТЦЩХО ЩКЫКМШЧЬТЬЭОЧЭ ХШРТМЬ. IЧ ЭСО ЩЫe-

sent paper we prove a theorem which indicate the way of construct-

ing for any integer positive number n and m an immersion logic I1,n  

in logic I1,n+m . 
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STUDENT PAPERS  

 

 

P.E. ARKADSKOVA 

Six-Valued Quasi-Matrix Deontic Logic 
In this paper six-valued quasi-matrix deontic logic is constructed. 

The language includes the operators describing the «official» rules 

(«necessarily», «allowed»), and the operators, representing the informal, 

«moral» standards («approved», «morally allowed»). Quasi-matrix 

method, introduced by Ivlev Y.V., is used. By adding the sixth value 

(necessarily, approved, morally indifferent, indifferent regulatory, de-

cries, forbidden) we can consider contests containing moral norms. The 

language of calculus and its semantics are described. The axiomatization 

of the system is considered. The completeness of logic is proved. 

The theorem of the consistency is proved too. 

 

Y.I. PETRUKHIN 

Analytic Tableaux for Intuitionistic First Degree Entailment 
In this paper, the proof theory for intuitionistic first degree entail-

ment is presented. A logic called FDE (first degree entailment) was con-

structed by N.D. Belnap to eliminate so called paradoxes of classical en-

tailment: any proposition follows from a contradiction and a tautology 

follows from any proposition. However, these paradoxes not just a fea-

ture of classical consequence relation, but also of intuitionistic one. 

Thus, Y.V. Shramko created intuitionistic version of FDE. 

The purpose of this paper is to offer adequate Fitting-style analytic 

tableaux for intuitionistic first degree entailment (IEfde) and using these 

tableaux prove that IEfde is decidable. 

PROBLEMS OF PHILOSOPHY 

 

 

P.S. GUREVICH 

Horizons of Philosophical Anthropology 
The article points out that nowadays philosophical anthropology 

goes through a crisis. The essence of this crisis is that it has lost its sub-
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ject. Other branches of philosophical knowledge have not undergone 

such transformation. In the past century, philosophical anthropologists 

declared the «death of man». TСО ЧКЭЮЫО ШП AНКЦ’Ь ШППЬЩЫТЧР СКЬ ЭЮЫЧОН 
out to be mutable, eluding. The horizons of philosophical anthropology 

are now associated with the search for a new ontology of man. 

 

Y.V. IVLEV 

What is an Complex (Universal) Logic of Zinoviev? 
What is a logic? Logic deals with logical forms. Empirical studies in 

logic. This level deals with logical systems to express formal relations 

between propositions, notions etc. which (propositions, notions etc.) 

contain empirical logical terms. Theoretical studies in logic. The main 

specifics of a theory is a modeling of the things described on the theo-

retical level of knowledge. Usually, a model is an object that is both a 

simplification and a distortion of the thing being modeled (in order to 

make a knowledge easier). Logic and its imitation. It is naturally to con-

sider that logics are logical systems that are built up on both empirical 

and theoretical levels of knowledge and that the logic is the set of such 

logics. Komplex (universal) logic of Zinoviev is the unity of both empir-

ical and theoretical logical systems. A variety of empirical logical sys-

tems is caused by researching of both different types of propositions 

(concepts, deductions etc.) and different types of logical terms.  
 

S.N. KONYAEV 

Physical Nature of Information 

According to Ervin Schroedinger philosophical and methodological 

basis of modern science has its source in the Ancient Greek reasoning. 

Analysis of modern approaches in physical theories shows that mod-

ern understanding of matter should bring to the notion of information. 

It is possible that future methodological approach in science will 

consider Universe as a Global Computer that includes hard and software 

in its structure.  
 

S.A. PAVLOV 

Comprehension Factor in Ziniviev's Program 

It is concedered research program of AA Zinoviev, aimed at the study 

of the intellectual component of knowledge about nature and society 

This program can be viewed as consisting of three parts: 

intellektology, logical sociology and analysis of the present, past and fu-

ture of the most important social objects of humant hill. 
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A.Y. SEVALNIKOV 

Determinism in Quantum Theory 

This paper is devoted to the issue of causality and determinism in 

quantum theory. Within a framework of approach of modal metaphysics 

is shown the absence of indeterminism in this theory. All, that is observ-

able, phenomenal within a framework of approach of modal metaphys-

ics is considered as actualization of being, as a process, whose final out-

come is not determined. 

 

 

 

 

HISTORY OF LOGIC AND PHILOSOPHY 

 

 

A.V. MASLOVA 

Rationalism of Galen: Sources Philosophical Concepts 

about Man and his Ailments and Healing 
The article is devoted to the philosophical foundations of rational 

medicine of Galen. New translations of Galen's works into Russian 

reveal the sources of scientific rationality in the medicine. The art i-

cle also gives a review of the Roman physician as a philosopher and 

a prominent logic. Thus, the disclosed value of logic and philosophy 

as the basis of the methodology for the formation medical science. 

 

V.V. MILKOV 

Translated Logical Treatises of the Epoch of Ideological Quests  

(The End of XV — The Middle of The XVI Centuries) 
The article consists of two parts: 1) the publication of Old Russian 

logical treatises; 2) analysis of philosophical contents of treatises. Ac-

cording to the author, logical treatises are a high sample of philosophi-

cal literature of other faiths. Their translations demonstrate influence 

of the Arab, Jewish and Latin cultures on the Russian culture. 


