
Ƚɢɩɟɪɤɨɦɩɥɟɤɫɧɚɹ ɬɟɨɪɢɹ ɢɫɬɢɧɵ ɫɚɦɨɪɟɮɟɪɟɧɬɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ  
ɞɥɹ ( ¬, ↔ )-ɹɡɵɤɚ. 

ȼ.Ⱥ.ɋɬɟɩɚɧɨɜ, ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɰɟɧɬɪ ɢɦ. Ⱥ.Ⱥ.Ⱦɨɪɨɞɧɢɰɵɧɚ Ɏɂɐ ɂɍ ɊȺɇ 
vlast@ccas.ru 

1.Ⱦɜɨɢчɧɚɹ ɞɢɧɚɦɢчɟɫɤɚɹ ɦɨɞɟɥɶ ɫɚɦɨɪɟɮɟɪɟɧɬɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ.  
ɉɚɪɚɞɨɤɫ Ʌɠɟɰɚ, ɮɨɪɦɭɥɢɪɭɟɦɵɣ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ, ɦɨɠɧɨ ɚɞɟɤɜɚɬɧɨ 
ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɜ ɫɟɦɚɧɬɢɱɟɫɤɢ ɡɚɦɤɧɭɬɨɦ ɹɡɵɤɟ ɫ ɩɟɪɟɦɟɧɧɵɦɢ ɩɨ ɮɨɪɦɭɥɚɦ: x, y, z, ɢ 
ɩɪɟɞɢɤɚɬɨɦ ɢɫɬɢɧɧɨɫɬɢ  Tr(б) ɫ ɚɤɫɢɨɦɨɣ Ɍɚɪɫɤɨɝɨ: 

Tr(x) ↔x. 

ɉɪɢɫɭɬɫɬɜɭɸɳɭɸ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ ɫɚɦɨɪɟɮɟɪɟɧɬɧɨɫɬɶ, ɜ ɧɚɲɟɦ ɹɡɵɤɟ ɛɭɞɟɦ 
ɨɬɦɟɱɚɬɶ ɹɜɧɨ ɤɜɚɧɬɨɪɨɦ ɫɚɦɨɪɟɮɟɪɟɧɬɧɨɫɬɢ  Sб, ɩɪɢɩɢɫɵɜɚɟɦɵɦ ɫɥɟɜɚ ɤ ɹɞɪɭ 
ɫɚɦɨɪɟɮɟɪɟɧɬɧɨɣ ɮɨɪɦɭɥɵ. ɋɚɦ ɤɜɚɧɬɨɪ Sx ɜɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɤɫɢɨɦɵ 
ɫɚɦɨɪɟɮɟɪɟɧɬɧɨɫɬɢ, ɹɜɥɹɸɳɭɸɫɹ ɜ ɧɚɲɟɦ ɹɡɵɤɟ ɚɧɚɥɨɝɨɦ  Ⱥɤɫɢɨɦɵ ɨ ɧɟɩɨɞɜɢɠɧɨɣ 
ɬɨɱɤɟ: 

SxP(x) ↔ P(SxP(x)). 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɩɪɢɜɥɟɱɟɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɉɢɪɫɚ, ɤɨɬɨɪɵɣ 
ɦɨɞɟɥɢɪɨɜɚɥ ɢɯ ɛɟɫɤɨɧɟɱɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɪɟɡɭɥɶɬɚɬ ɤɨɬɨɪɵɯ ɜ ɧɚɲɟɦ ɹɡɵɤɟ 
ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

SxP(x) ↔ P(P(P(P...(SxP(x))...)))).                  (*) 

 Эɬɚ  ɮɨɪɦɭɥɚ ɜɵɪɚɠɚɟɬ  ɪɟɡɭɥɶɬɚɬ ɜɨɡɦɨɠɧɨɣ ɛɟɫɤɨɧɟɱɧɨɣ ɩɨɞɫɬɚɧɨɜɤɢ 
ɫɚɦɨɪɟɮɟɪɟɧɬɧɨɣ ɮɨɪɦɭɥɵ ɜ ɫɚɦɭ ɫɟɛɹ. Ⱦɥɹ ɨɰɟɧɤɢ ɛɟɫɤɨɧɟɱɧɨɣ ɮɨɪɦɭɥɵ (*) 
ɩɪɢɜɥɟɱɟɦ ɩɨɲɚɝɨɜɭɸ ɨɰɟɧɤɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɧɟɱɧɵɯ ɮɨɪɦɭɥ, ɩɨɥɭɱɚɟɦɵɯ ɧɚ 
ɤɚɠɞɨɦ ɷɬɚɩɟ ɢɬɟɪɚɰɢɨɧɧɨɣ ɩɪɨɰɟɞɭɪɵ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɉɢɪɫɚ: 

SxP(x) ↔P(SxP(x)) 
            ↔P(P(SxP(x))) 
            ↔P(P(P(SxP(x)))) 
            ↔......................... 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɩɪɟɞɥɨɠɟɧɚ ɞɢɧɚɦɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɚɬɨɦɚɪɧɵɯ 
ɫɚɦɨɪɟɮɟɪɟɧɬɧɵɯ ɮɨɪɦɭɥ SxP(x),  ɩɪɢɩɢɫɵɜɚɸɳɚɹ ɤɚɠɞɨɣ ɬɚɤɨɣ ɮɨɪɦɭɥɟ 
ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ (д0,1ж, p(б) ) ɫ ɨɪɛɢɬɚɦɢ < pn(x), nZ+ >. Ⱦɥɹ ɩɨɥɧɨɝɨ ɧɚɛɨɪɚ 
ɫɜɹɡɨɤ ɫɮɨɪɦɢɪɨɜɚɧɚ ɥɨɝɢɱɟɫɤɚɹ ɦɚɬɪɢɰɚ 16-ɡɧɚɱɧɨɣ ɥɨɝɢɤɢ M16

c =(M2
c)4. 

2.ȼɨɫɶɦɢɡɧɚчɧɚɹ ɥɨɝɢɤɚ ɫɚɦɨɪɟɮɟɪɟɧɬɧɵɯ  ɩɪɟɞɥɨɠɟɧɢɣ.     
ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɧɚɦɢ ( ¬, ↔ )-ɮɪɚɝɦɟɧɬɟ ɹɡɵɤɚ ɥɨɝɢɱɟɫɤɚɹ ɦɚɬɪɢɰɚ M8

c ɨɱɟɜɢɞɧɨ 
ɹɜɥɹɟɬɫɹ ɩɨɞɦɚɬɪɢɰɟɣ ɞɥɹ M16

c ɢ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɛɨɥɟɟ ɫɤɪɨɦɧɨ: 

M8
c = <{11/11, 01/10, 11/00, 01/01, 10/10, 00/11, 01/10, 00/00}, ¬, ↔, {11/11}> 

          =<{   T,       A,       V,       K,    ~ K,    ~V,    ~ A,    ~T    }, ~, ↔,  { T }  >. 

Ȼɭɤɜɵ ɡɞɟɫɶ ɨɡɧɚɱɚɸɬ ɫɥɟɞɭɸɳɟɟ:  T – Truth,  V – TruthTeller,  A – Liar,  K=V↔A – ɟɳɟ 
ɨɞɧɚ ɨɰɟɧɤɚ ɫɚɦɨɪɟɮɟɪɟɧɬɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ, ɤɨɬɨɪɭɸ ɧɚɡɨɜɟɦ ɩɪɨɫɬɨ: K. 

Нɚɛɥɸɞɟɧɢɟ: ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɢɫɬɢɧɧɨɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɪɝɚɧɢɡɨɜɚɧɵ ɤɚɤ ɑɟɬɜɟɪɧɚɹ 
ɝɪɭɩɩɚ Ʉɥɟɣɧɚ. Ɍɚɛɥɢɰɚ Ʉɷɥɢ ɷɬɨɣ ɝɪɭɩɩɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ ɧɢɠɟ. Эɥɟɦɟɧɬɵ 
ɬɚɛɥɢɰɵ ɨɛɥɚɞɚɸɬ ɫɜɨɣɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɧɚɩɨɦɢɧɚɟɬ ɫɜɨɣɫɬɜɨ ɜɟɤɬɨɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ: 
ɟɫɥɢ ɜɨɡɶɦɟɦ ɞɜɚ ɤɚɤɢɯ-ɧɢɛɭɞɶ ɪɚɡɧɵɯ ɷɥɟɦɟɧɬɚ ɬɚɛɥɢɰɵ, ɧɟ ɹɜɥɹɸɳɢɯɫɹ ɟɞɢɧɢɰɚɦɢ 
ɝɪɭɩɩɵ, ɧɚɩɪɢɦɟɪ,  Ʉ↔А, ɬɨ ɦɵ ɩɨɥɭɱɚɟɦ ɬɪɟɬɢɣ ɷɥɟɦɟɧɬ, V. ɉɨɞɨɛɧɨɟ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɧɚɬɚɥɤɢɜɚɟɬ ɧɚ ɦɵɫɥɶ ɜɵɞɜɢɧɭɬɶ ɫɥɟɞɭɸɳɭɸ 
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Ƚɢɩɨɬɟɡɭ ɝɢɩɟɪɤɨɦɩɥɟɤɫɧɨɫɬɢ [1, 3]:  

ɂɫɬɢɧɧɨɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɫɚɦɨɪɟɮɟɪɟɧɬɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ 
ɨɪɝɚɧɢɡɨɜɚɧɵ   ɤɚɤ ɨɪɬɵ ɜ ɱɟɬɵɪɟɯɦɟɪɧɨɦ ɜɟɤɬɨɪɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ  ɢ ɨɩɢɫɵɜɚɸɬɫɹ  ɝɢɩɟɪɤɨɦɩɥɟɤɫɧɵɦɢ  ɱɢɫɥɚɦɢ  
ɜɢɞɚ: 

D = a0T + a1V + a2A + a3K 

Ɂɞɟɫɶ ɚ0–ɚ3 ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ 1, ~, 0. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
 ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ ɝɢɩɟɪɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ P ɢ Q ( ɤɨɬɨɪɨɟ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɟɫɬɶ 
ɮɭɧɤɰɢɹ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ: P ↔ Q), ɜ ɤɚɱɟɫɬɜɟ ɬɚɛɥɢɰɵ ɭɦɧɨɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦ 
ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɫɩɪɚɜɚ Ɍɚɛɥɢɰɭ Ʉɷɥɢ ɱɟɬɜɟɪɧɨɣ ɝɪɭɩɩɵ Ʉɥɟɣɧɚ, ɪɚɫɲɢɪɟɧɧɭɸ ɞɥɹ 
ɭɱɟɬɚ ɨɩɟɪɚɰɢɣ ɫ ɨɬɪɢɰɚɧɢɟɦ ~. 

3.Пɪɢɥɨɠɟɧɢɟ ɤ ɧɚɢɜɧɨɣ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ  [2]. 
ȼɜɟɞɟɦ ɜ ɹɡɵɤ ɫɢɦɜɨɥɵ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ:  ɢ ɪɚɜɟɧɫɬɜɚ:  =,  (ɢ - ɷɬɨ ɞɥɹ ɭɞɨɛɫɬɜɚ).  
ɉɭɫɬɶ R=x.(xx), P=x.(xx). ɋɨɫɬɚɜɢɦ ɢɡ ɧɢɯ ɬɚɤɢɟ ɜɵɫɤɚɡɵɜɚɧɢɹ:  

                            x=x  (=T),      PP (=V),      RR (=A),       RR ↔ PP  (=K). 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɢɫɚɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɪɨɢɥɥɸɫɬɪɢɪɭɟɦ ɫɥɟɞɭɸɳɢɦɢ ɮɢɝɭɪɚɦɢ: 

 
                   
                Liar  (=A) 
                                 Truth (=T) 
                                      
                           TruthTeller (=V) 
        
        LiКr ↔ TruthTeller (=K) 
 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɰɟɧɨɤ 
ɫɚɦɨɪɟɮɟɪɟɧɬɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ 
ɜ ɱɟɬɵɪɟɯɦɟɪɧɨɦ ɝɢɩɟɪ-
ɤɨɦɩɥɟɤɫɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

 
                  
      (A=) xx   
                          (T=) x=x 
                                       
                          (V=)  xx 
                                     
      ((A↔V=) Ʉ =)   
        xx↔xx 

Ʉɭɪɫɢɜɨɦ ɜɵɞɟɥɟɧɵ F(x)- 
ɹɞɪа ɫɨɨɬвɟɬɫɬвɭɸщиɯ 
ɫаɦɨɪɟɮɟɪɟɧɬɧыɯ 
ɦɧɨɠɟɫɬв 

 
                     
            RR 
                               t=t 
                                    
                              PP 
       
     (RR)↔(PP) 
 

Ɍɨ ɠɟ ɜ ɬɟɪɦɢɧɚɯ 
ɫɚɦɨɪɟɮɟɪɟɧɬɧɵɯ 
ɦɧɨɠɟɫɬɜ 

 
Ʉɨɥɶ ɫɤɨɪɨ ɦɵ ɧɚɲɥɢ ɦɟɫɬɨ ɞɥɹ ɫɚɦɨɪɟɮɟɪɟɧɬɧɵɯ  ɩɪɟɞɥɨɠɟɧɢɣ, ɹɜɥɹɸɳɢɯɫɹ ɤɚɦɧɟɦ 
ɩɪɟɬɤɧɨɜɟɧɢɹ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɫɢɫɬɟɦ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ, ɫɮɨɪɦɭɥɢɪɭɟɦ Ⱥɤɫɢɨɦɭ 
ɫɜɟɪɬɵɜɚɧɢɹ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ ɨɛɵɱɧɵɦ ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɨɝɪɚɧɢɱɟɧɢɹɦ: 

yx(xy ↔ F(x)
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