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Ⱥɧɞɪɸɯɢɧ A.ɂ. Ɋɟɮɥɟɤɫɢɜɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. Цɟɥɶɸ ɢɫɫɥɟɞɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 
ɪɟɮɥɟɤɫɢɜɧɵɯ ɦɨɞɟɥɟɣ  ɧɟɫɨɜɦɟɫɬɧɵɯ ɮаɤɬɨɜ, ɨɩɢɫɵɜаɟɦɵɯ ɛуɥɟɜɵɦɢ уɪаɜɧɟɧɢɹɦɢ ɨɬ ɤɨɧɟɱɧɨɝɨ 
ɱɢɫɥа ɩɟɪɟɦɟɧɧɵɯ. ɉɪɟɞɫɬаɜɥɟɧɵ ɜɫɟ ɧɟɫɨɜɦɟɫɬɧɵɟ ɫɢɫɬɟɦɵ ɛуɥɟɜɵɯ уɪаɜɧɟɧɢɣ ɨɬ ɞɜуɯ 
ɩɟɪɟɦɟɧɧɵɯ. ɉɨɫɬɪɨɟɧɵ ɜɫɟ ɧɟɫɨɜɦɟɫɬɧɵɟ ɫɢɫɬɟɦɵ ɛуɥɟɜɵɯ уɪаɜɧɟɧɢɣ ɨɬ ɬɪɟɯ ɩɟɪɟɦɟɧɧɵɯ. 
ɉɪɢɜɟɞɟɧɵ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɪɟɮɥɟɤɫɢɜɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɢɫɬɟɦɵ ɛуɥɟɜɵɯ 
уɪаɜɧɟɧɢɣ ɨɬ ɞɜуɯ ɩɟɪɟɦɟɧɧɵɯ. ɉɨɫɬɪɨɟɧɵ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɪɟɮɥɟɤɫɢɜɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɢɫɬɟɦɵ ɛуɥɟɜɵɯ уɪаɜɧɟɧɢɣ ɨɬ ɬɪɟɯ ɩɟɪɟɦɟɧɧɵɯ. ɉɪɢɜɟɞɟɧɵ  ɪɟɡуɥɶɬаɬɵ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɪаɫɱɟɬɨɜ.  В ɪаɫɱɟɬаɯ ɢɫɩɨɥɶɡɨɜаɥɫɹ ɩаɤɟɬ Mathematica.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɮɥɟɤɫɢɹ, ɪаɧɝ ɪɟɮɥɟɤɫɢɢ, ɩаɪаɞɨɤɫɵ, ɦɨɞɟɥɶ, ɛуɥɟɜɵ ɮуɧɤɰɢɢ   

ȼɜɟɞɟɧɢɟ 

ɂɡɜɟɫɬɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ «ɉɨɡɧɚɣ ɫɟɛɹ ɢ ɬɵ 
ɩɨɡɧɚɟɲɶ ɜɟɫɶ ɦɢɪ» ɢɦɟɥɨ ɜ ɞɚɥɶɧɟɣɲɟɦ 
ɪɚɡɜɢɬɢɢ ɱɟɥɨɜɟɱɟɫɤɨɣ ɦɵɫɥɢ ɪɚɡɥɢɱɧɵɟ 

ɦɨɞɢɮɢɤɚɰɢɢ. ɒɢɪɨɤɨ ɢɡɜɟɫɬɧɨ ɜɵɫɤɚɡɵɜɚɧɢɟ  
Ʉɚɧɬɚ ɨ ɡɜɟɡɞɧɨɦ ɧɟɛɟ ɢ ɧɪɚɜɫɬɜɟɧɧɨɦ ɡɚɤɨɧɟ ɭ 
ɥɸɞɟɣ, ɨɞɧɚɤɨ ɞɥɹ ɰɟɥɟɣ ɫɬɚɬɶɢ ɧɟɨɛɯɨɞɢɦɨ ɛɨɥɟɟ 
ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɡɪɟɧɢɟ Ⱦ.Ʌɨɤɤɚ[1] ɢ 
ɬɚɤɠɟ ɢɡɜɟɫɬɧɵɟ ɜ ɢɫɬɨɪɢɢ ɱɟɥɨɜɟɱɟɫɤɨɣ 
ɩɨɡɧɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɬɚɤɢɯ ɚɜɬɨɪɨɜ, ɤɚɤ Ɏɚ ɐɡɚɧ 
(ɛɭɞɞɢɣɫɤɚɹ ɲɤɨɥɚ ɯɭɚɹɧɶ)[2], Ⱥɪɢɫɬɨɬɟɥɶ[3], 

ɋɟɤɫɬ ɗɦɩɢɪɢɤ[4].  

Ɍɚɤ ɜ ɪɚɛɨɬɚɯ ɜɥɢɹɬɟɥɶɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ 
ɮɢɥɨɫɨɮɚ  Ⱦ.Ʌɨɤɤɚ (ɧɚɩɨɦɧɢɦ, ɫɨɡɞɚɬɟɥɢ ɫɬɨɥɶ 
ɩɨɜɥɢɹɜɲɟɣ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ ɹɡɵɤɚ ɫɢɫɬɟɦɵ 
Margie ɢɡ ɥɚɛɨɪɚɬɨɪɢɢ ɂɂ ɜ ɋɬɷɧɮɨɪɞɟ ɪɚɡɞɟɥɹɥɢ 
ɟɝɨ ɜɡɝɥɹɞɵ Д5Ж) ɩɨɞɱɟɪɤɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɚɠɧɵɟ ɦɨɦɟɧɬɵ ɧɚɛɥɸɞɟɧɢɣ ɢ ɪɚɫɫɭɠɞɟɧɢɣ. 

 Ɍɚɤ Ʌɨɤɤ ɫɱɢɬɚɥ, ɱɬɨ ɩɟɪɜɵɦ ɲɚɝɨɦ 
ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɪɚɡɭɦɚ, ɬ.ɟ. ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɪɟɮɥɟɤɫɢɢ.  
ɉɨɞ ɭɦɨɦ ɱɟɥɨɜɟɤɚ, ɟɝɨ ɩɫɢɯɢɤɨɣ Ʌɨɤɤ 

ɩɨɞɪɚɡɭɦɟɜɚɥ ɧɟɤɢɣ ɩɪɢɫɭɳɢɣ ɱɟɥɨɜɟɤɭ ɚɩɩɚɪɚɬ, 
ɤɨɬɨɪɵɣ ɩɨɞɨɛɧɨ ɡɪɢɬɟɥɶɧɨɣ ɫɟɧɫɨɪɧɨɣ ɫɢɫɬɟɦɟ, 
ɜɨɫɩɪɢɧɢɦɚɟɬ ɢɞɟɢ.  

 
 

 

 

 

 

 

Ɂɚɦɟɬɢɦ, ɱɬɨ, ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɦɭ 

ɮɪɚɝɦɟɧɬɭ,  Ʌɨɤɤ ɫɨɝɥɚɫɟɧ ɫ ɧɟɩɨɡɧɚɜɚɟɦɨɫɬɶɸ 
ɜɧɟɲɧɟɝɨ ɦɢɪɚ.  

 
ɇɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ, ɱɬɨ  ɨɛɴɟɦ  ɩɨɧɹɬɢɹ 

ɢɞɟɹ ɭ Ʌɨɤɤɚ ɱɪɟɡɜɵɱɚɣɧɨ ɜɟɥɢɤ. Ʌɸɛɨɣ ɨɛɴɟɤɬ 
ɜɧɭɬɪɟɧɧɟɣ ɤɨɝɧɢɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ 
ɨɧ ɫɱɢɬɚɥ ɜɨɡɦɨɠɧɵɦ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɷɬɢɦ 
ɫɥɨɜɨɦ.  

 
ɇɟɤɨɬɨɪɵɟ ɩɨɥɨɠɟɧɢɹ Ʌɨɤɤɚ ɹɜɥɹɸɬɫɹ 

ɫɩɨɪɧɵɦɢ ɫ ɩɨɡɢɰɢɢ ɡɧɚɧɢɣ ɫɟɝɨɞɧɹɲɧɟɝɨ 
ɜɪɟɦɟɧɢ. Ɍɚɤ ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɥɟɞɭɸɳɢɣ 
ɮɪɚɝɦɟɧɬ[1]: 
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5 

 

 
ɧɚɩɨɦɧɢɦ ɢɡɜɟɫɬɧɵɣ ɜɵɜɨɞ Ɏɪɟɝɟ ɨ  
ɧɟɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɱɟɥɨɜɟɱɟɫɤɨɣ ɦɵɫɥɢ ɧɢ 
ɜɧɟɲɧɟɦɭ ɦɢɪɭ, ɧɢ ɜɧɭɬɪɟɧɧɟɦɭ ɦɢɪɭ  ɱɟɥɨɜɟɤɚ, 
ɫɞɟɥɚɧɧɵɣ ɢɦ ɩɪɢɥɨɝɢɱɟɫɤɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɱɟɥɨɜɟɱɟɫɤɨɣ ɦɵɫɥɢ. ɗɬɢɦ ɜɵɜɨɞɨɦ Ɏɪɟɝɟ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɛɨɥɟɟ ɫɥɨɠɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɦɢɪɚ, 
ɧɟɠɟɥɢ ɷɬɨ ɩɪɢɧɹɬɨ ɜ ɨɛɵɞɟɧɧɨɦ ɫɨɡɧɚɧɢɢ [6]. 

ȾɠɅɨɤɤ ɨɞɧɚɤɨ, ɱɚɫɬɨ ɩɨɜɬɨɪɹɟɬ ɬɟɡɢɫ ɨ ɞɜɭɯ 
ɢɫɬɨɱɧɢɤɚɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ.  

 
Ʌɨɤɤ ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɟɪɚɪɯɢɱɧɨɫɬɶ 

ɪɟɮɥɟɤɫɢɢ ɫɨɝɥɚɫɧɨ ɚɜɬɨɪɫɤɨɝɨ ɪɢɫ.1, ɧɚ ɤɨɬɨɪɨɦ 
ɪɟɮɥɟɤɫɢɜɧɨɦɭ ɩɪɨɰɟɫɫɭ ɨɫɨɡɧɚɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɫɨɡɧɚɧɢɹ ɩɪɢɩɢɫɵɜɚɟɬɫɹ ɛɨɥɶɲɢɣ ɪɚɧɝ 

ɪɟɮɥɟɤɫɢɢ.   

 
 

 

Ɋɢɫɭɧɨɤ 1 – ɂɟɪɚɪɯɢɱɧɨɫɬɶ ɪɟɮɥɟɤɫɢɢ 

 

 

 

       Ɏɪɚɝɦɟɧɬ ɬɟɤɫɬɚ Ʌɨɤɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ:   

 
ɉɨɞɱɟɪɤɧɟɦ ɢɡɜɟɫɬɧɵɣ ɮɚɤɬ ɛɨɥɶɲɨɝɨ 

ɜɥɢɹɧɢɹ Ʌɨɤɤɚ ɧɚ ɒɨɩɟɧɝɚɭɷɪɚ ɢ ɬɨ, ɱɬɨ ɜ 
ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɟɞɟɧɢɢ Ⱥ.ɒɨɩɟɧɝɚɭɟɪɚ «Ɇɢɪ, 
ɤɚɤ ɜɨɥɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ» ɜɵɩɨɥɧɹɟɬɫɹ 
ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɧɰɢɩɨɜ, ɜɵɫɤɚɡɚɧɧɵɯ Ʌɨɤɤɨɦ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɫɬɚɬɨɱɧɨ 
ɭɤɨɪɟɧɢɜɲɢɦɫɹ ɹɜɥɹɟɬɫɹ ɦɧɟɧɢɟ, ɱɬɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ ɞɜɭɦɹ 
ɩɨɞɫɢɫɬɟɦɚɦɢ. ɉɟɪɜɚɹ ɩɨɞɫɢɫɬɟɦɚ ɜ ɧɚɲɟɦ 
ɫɨɡɧɚɧɢɢ ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ ɫɢɦɜɨɥɶɧɨ-

ɥɨɝɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ (Ⱦ.Ȼɭɥɶ ɫɱɢɬɚɥ, ɱɬɨ 
ɚɧɚɥɢɡɢɪɭɹ ɢ ɢɫɫɥɟɞɭɹ ɨɩɟɪɚɰɢɢ ɧɚɞ ɫɢɦɜɨɥɚɦɢ, 
ɨɧ ɢɫɫɥɟɞɭɟɬ ɡɚɤɨɧɵ ɦɵɲɥɟɧɢɹ), ɜɬɨɪɚɹ 
ɜɵɩɨɥɧɹɟɬ ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚɞ 
ɦɨɞɟɥɶɧɵɦɢ ɫɢɬɭɚɰɢɹɦɢ, ɬ.ɟ. ɜɵɩɨɥɧɹɟɬ 

ɮɢɡɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɩɵɬɤɚ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɬɟɤɭɳɟɣ ɫɢɬɭɚɰɢɢ ɫɢɦɜɨɥɶɧɵɦɢ 
ɨɬɧɨɲɟɧɢɹɦɢ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɨɩɢɫɚɧɢɹ (ɜ 
ɱɢɫɥɨ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ ɤɚɤ ɫɜɨɣɫɬɜɚ, ɬɚɤ ɢ 
ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɧɚɛɥɸɞɟɧɢɣ 
ɫɨɡɧɚɧɢɹ). əɫɧɨ, ɱɬɨ ɡɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɡɪɚɱɧɨɟ ɩɨɧɢɦɚɧɢɟ ɢ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ 
ɫɢɦɜɨɥɚ, ɬ.ɟ. ɤɚɤ ɫ ɩɨɦɨɳɶɸ ɫɢɦɜɨɥɨɜ, 
ɨɛɥɚɞɚɸɳɢɯ ɜ ɧɚɲɟɦ ɫɨɡɧɚɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ ɩɪɟɞɫɬɚɜɥɹɬɶ ɞɢɧɚɦɢɤɭ ɢ ɞɪɭɝɢɟ 
ɫɜɨɣɫɬɜɚ (ɨɬɥɢɱɧɵɟ ɨɬ ɫɜɨɣɫɬɜ ɫɢɦɜɨɥɨɜ) 
ɧɚɛɥɸɞɚɟɦɨɝɨ ɢ ɧɟɧɚɛɥɸɞɚɟɦɨɝɨ. ȿɫɬɟɫɬɜɟɧɧɨ 
ɩɨɧɹɬɧɨ, ɱɬɨ ɫɥɟɞɭɟɬ ɨɠɢɞɚɬɶ ɜ ɧɚɲɟɦ ɨɩɢɫɚɧɢɢ 

ɷɥɟɦɟɧɬɨɜ ɧɚɛɥɸɞɚɟɦɨɝɨ ɦɢɪɚ ɩɚɪɚɞɨɤɫɚɥɶɧɵɯ 
ɞɥɹ ɫɭɛɴɟɤɬɚ ɮɚɤɬɨɜ ɢ ɫɢɬɭɚɰɢɣ.  

ɉɪɟɞɥɚɝɚɟɬɫɹ  ɨɛɨɛɳɚɸɳɟɟ ɪɟɮɥɟɤɫɢɜɧɨɟ 
ɨɩɢɫɚɧɢɟ (ɟɫɥɢ ɜɨɡɦɨɠɧɨ)   ɢ ɫɥɟɞɭɟɦɵɣ ɢɡ ɧɟɝɨ 
ɪɟɮɥɟɤɫɢɜɧɵɣ ɜɵɜɨɞ ɞɥɹ «ɩɚɪɚɞɨɤɫɚɥɶɧɵɯ» ɢɥɢ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɜ (ɨɬɧɨɲɟɧɢɣ). 
ɋɥɟɞɭɸɳɢɦ ɩɭɧɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ 
ɩɟɪɟɯɨɞ ɨɬ ɛɭɥɟɜɨɣ ɥɨɝɢɤɢ ɤ ɜɟɪɨɹɬɧɨɫɬɧɨɣ 
ɥɨɝɢɤɟ, ɤɨɬɨɪɚɹ ɩɪɢɫɭɳɚ ɱɟɥɨɜɟɱɟɫɤɨɦɭ 
ɦɵɲɥɟɧɢɸ. 
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Ɂɞɟɫɶ ɦɵ  ɩɪɢɦɟɧɹɟɦ ɢɡɜɟɫɬɧɵɟ ɮɨɪɦɭɥɵ ɢ 
ɩɪɚɜɢɥɚ ɞɥɹ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɧɚɛɥɸɞɚɟɦɵɯ ɮɚɤɬɨɜ 
ɧɚ ɨɫɧɨɜɟ Д7].  

Ɍɟɨɪɢɹ ɩɪɢɱɢɧɧɨɫɬɢ ɜ ɛɭɞɞɢɣɫɤɨɣ ɥɨɝɢɤɟ 

ȼ ɪɚɧɧɟɦ ɛɭɞɞɢɡɦɟ ɬɟɨɪɢɹ  ɩɪɢɱɢɧɧɨɫɬɢ, 
ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɢ ɫɭɳɟɫɬɜɨɜɚɧɢɟ 
ɥɸɛɨɝɨ ɹɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɞɪɭɝɨɝɨ ɹɜɥɟɧɢɹ, ɡɚɧɢɦɚɟɬ ɰɟɧɬɪɚɥɶɧɨɟ ɦɟɫɬɨ 
(ɫɦ.ɪɢɫ.2ɚ).Ɉɞɧɚɤɨ ɜ ɧɟɦ ɧɟ ɚɧɚɥɢɡɢɪɭɟɬɫɹ 
ɢɫɬɨɱɧɢɤ ɩɪɢɱɢɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ. Ⱦɥɹ  
ɚɜɬɨɪɢɬɟɬɧɨɣ ɲɤɨɥɵ ɛɭɞɞɢɣɫɤɨɣ ɲɤɨɥɵ ɯɭɚɹɧɶ 
ɢɝɪɚɥ ɛɨɥɶɲɭɸ ɪɨɥɶ ɱɟɬɜɟɪɬɵɣ ɩɭɧɤɬ 12 –ɡɜɟɧɧɨɣ 
ɰɟɩɢ ɩɪɢɱɢɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ “ɂɡ ɫɨɡɧɚɧɢɹ 
ɜɨɡɧɢɤɚɸɬ ɢɦɹ ɢ ɮɨɪɦɚ”.  

ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɜ ɷɬɨɣ ɲɤɨɥɟ 
ɫɱɢɬɚɥɢ ɫɩɪɚɜɟɞɥɢɜɵɦ ɩɨɥɨɠɟɧɢɟ ɩɨɪɨɠɞɟɧɢɹ 
ɥɸɛɨɝɨ ɹɜɥɟɧɢɹ  ɞɪɭɝɢɦ ɹɜɥɟɧɢɟɦ ɬɨɥɶɤɨ 
ɫɨɜɦɟɫɬɧɨ ɫ ɫɨɡɧɚɧɢɟɦ (ɫɦ. ɪɢɫ.2ɛ). ɇɟɨɛɯɨɞɢɦɨ 
ɧɚɥɢɱɢɟ ɞɜɭɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɥɹ ɩɪɢɱɢɧɵ ɱɟɝɨ-

ɥɢɛɨ, ɬ.ɟ. ɫɨɡɧɚɧɢɹ ɢ ɨɛɶɟɤɬɚ ɜɧɟɲɧɟɝɨ ɦɢɪɚ, 
ɩɪɢɱɟɦ ɩɟɪɜɨɟ(ɫɨɡɧɚɧɢɟ)  ɟɫɬɶ ɨɫɧɨɜɧɚɹ ɩɪɢɱɢɧɚ, 
ɚ ɜɬɨɪɨɣ(ɨɛɴɟɤɬ) ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ. 

 

 
Ɋɢɫɭɧɨɤ 2 – ɚ) ɩɨɪɨɠɞɟɧɢɹ ɥɸɛɨɝɨ ɹɜɥɟɧɢɹ ɜ 
ɪɚɧɧɟɦ ɛɭɞɞɢɡɦɟ;ɛ) ɞɜɟ ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɥɹ 

ɩɪɢɱɢɧɵ ɱɟɝɨ ɥɢɛɨ 

Ɋɟɮɥɟɤɫɢɹ 

ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ, ɩɨɞ ɧɟɣ ɩɨɧɢɦɚɟɦ 
ɩɪɢɧɰɢɩ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ, 
ɧɚɩɪɚɜɥɹɸɳɢɣ ɟɝɨ ɧɚ ɨɫɦɵɫɥɟɧɢɟ ɢ ɨɫɨɡɧɚɧɢɟ 
ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦ ɢ ɩɪɟɞɩɨɫɵɥɨɤ;  

Ɋɟɮɥɟɤɫɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ 
ɫɚɦɨɫɨɡɧɚɧɢɹ, «ɨɛɨɪɚɱɢɜɚɹ» ɫɨɡɧɚɧɢɟ ɫɚɦɨ ɧɚ 
ɫɟɛɹ.  

Ɇɧɨɝɢɟ ɭɱёɧɵɟ, ɮɢɥɨɫɨɮɵ ɫɱɢɬɚɸɬ, ɱɬɨ 
ɪɟɮɥɟɤɫɢɹ ɨɬɥɢɱɚɟɬ ɱɟɥɨɜɟɤɚ ɨɬ ɠɢɜɨɬɧɨɝɨ, ɢ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɟё ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɫɩɨɫɨɛ 
ɚɧɚɥɢɡɚ ɫɚɦɨɫɨɡɧɚɧɢɹ.  

Ɍɚɤ, Ɍɟɣɹɪ ɞɟ ɒɚɪɞɟɧ ɭɫɦɚɬɪɢɜɚɥ ɨɫɧɨɜɧɨɟ 
ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɱɟɥɨɜɟɤɨɦ ɢ ɠɢɜɨɬɧɵɦ ɜ ɫɬɟɩɟɧɢ 
ɪɚɡɜɢɬɢɹ ɪɟɮɥɟɤɫɢɢ. 

«Ⱦɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ 
«ɩɪɟɜɨɫɯɨɞɫɬɜɟ» ɱɟɥɨɜɟɤɚ ɧɚɞ ɠɢɜɨɬɧɵɦɢ … ɹ 
ɜɢɠɭ ɬɨɥɶɤɨ ɨɞɧɨ ɫɪɟɞɫɬɜɨ…..ɪɚɫɫɦɨɬɪɟɬɶ 
ɰɟɧɬɪɚɥɶɧɵɣ ɮɟɧɨɦɟɧ — ɪɟɮɥɟɤɫɢɸ» [8]. 

ɋ ɩɨɹɜɥɟɧɢɟɦ ɪɟɮɥɟɤɬɢɜɧɨɫɬɢ, ɫɜɨɣɫɬɜɚ ɜ 
ɫɭɳɧɨɫɬɢ ɷɥɟɦɟɧɬɚɪɧɨɝɨ (ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, 
ɜɧɚɱɚɥɟ!), ɜɫɟ ɦɟɧɹɟɬɫɹ, ɢ ɦɵ ɡɚɦɟɱɚɟɦ, ɱɬɨ ɩɨɞ 
ɛɨɥɟɟ ɹɪɤɨɣ ɪɟɚɥɶɧɨɫɬɶɸ ɤɨɥɥɟɤɬɢɜɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɤɪɵɬɧɨ ɩɪɨɢɫɯɨɞɢɥɨ 
ɩɚɪɚɥɥɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɤ ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢɢ.»  

ȼ ɷɬɨɣ ɪɚɛɨɬɟ Ɍɟɣɹɪ ɞɟ ɒɚɪɞɟɧ 
ɩɨɞɱɟɪɤɢɜɚɥ, ɱɬɨ «ɉɨɞ ɫɜɨɛɨɞɧɵɦ ɢ 
ɢɡɨɛɪɟɬɚɬɟɥɶɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɦɟɧɹɸɳɢɯ ɞɪɭɝ 
ɞɪɭɝɚ ɪɚɡɭɦɧɵɯ ɫɭɳɟɫɬɜ ɫɨ ɜɫɟɣ ɨɱɟɜɢɞɧɨɫɬɶɸ 
ɧɟɱɬɨ ….ɧɟɨɛɪɚɬɢɦɨ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɢ ɩɟɪɟɞɚɟɬɫɹ, 
ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɤɨɥɥɟɤɬɢɜɧɨ, ɩɭɬɟɦ ɜɨɫɩɢɬɚɧɢɹ, 
ɜ ɯɨɞɟ ɜɟɤɨɜ. ɇɨ ɷɬɨ «ɧɟɱɬɨ» — ɦɚɬɟɪɢɚɥɶɧɨɟ 
ɫɨɨɪɭɠɟɧɢɟ ɢɥɢ ɬɜɨɪɟɧɢɟ ɤɪɚɫɨɬɵ, ɫɢɫɬɟɦɵ 
ɦɵɫɥɢ ɢɥɢ ɫɢɫɬɟɦɵ ɞɟɣɫɬɜɢɹ — ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ 
ɜɫɟɝɞɚ ɜɵɪɚɠɚɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɫɨɡɧɚɧɢɹ, ɚ 
ɫɨɡɧɚɧɢɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɟɩɟɪɶ ɦɵ ɷɬɨ ɡɧɚɟɦ, — 

ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɫɭɛɫɬɚɧɰɢɹ ɢ ɤɪɨɜɶ 
ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɠɢɡɧɢ. 

ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ, ɤɪɨɦɟ ɮɟɧɨɦɟɧɚ, 
ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɨɞɧɨɦɭ ɥɢɰɭ — ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 
ɩɨɞɫɬɭɩɚ ɤ ɪɟɮɥɟɤɫɢɢ, — ɧɚɭɤɚ ɞɨɥɠɧɚ ɩɪɢɡɧɚɬɶ 
ɧɚɥɢɱɢɟ ɮɟɧɨɦɟɧɚ, ɬɚɤɠɟ ɢɦɟɸɳɟɝɨ 
ɪɟɮɥɟɤɬɢɜɧɭɸ ɩɪɢɪɨɞɭ, ɧɨ ɨɯɜɚɬɵɜɚɸɳɟɝɨ 
ɰɟɥɢɤɨɦ ɜɫɟ ɱɟɥɨɜɟɱɟɫɬɜɨ!». ɗɬɨ ɡɚɦɟɱɚɧɢɟ 
ɪɚɫɤɪɵɜɚɟɬɫɹ ɜ Д9]. 

ɋɨɝɥɚɫɧɨ ȼ.Ʌɟɮɟɜɪɭ, ɫɩɪɚɜɟɞɥɢɜɵɦ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ, ɱɬɨ  ɱɟɥɨɜɟɤɭ ɨɬ ɪɨɠɞɟɧɢɹ ɞɚɧɵ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɪɟɮɥɟɤɫɢɜɧɵɟ ɫɬɪɭɤɬɭɪɵ ɫ 
ɞɜɭɦɹ ɪɚɧɝɚɦɢ ɪɟɮɥɟɤɫɢɢ  (ɫɭɛɴɟɤɬ ɱɭɜɫɬɜɭɟɬ 
ɫɟɛɹ ɢ ɱɭɜɫɬɜɭɟɬ ɫɟɛɹ ɱɭɜɫɬɜɭɸɳɢɦ ɫɟɛɹ) ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɦɟɯɚɧɢɡɦɨɦ ɫɱɟɬɚ [10,11]. 

Ɋɟɮɥɟɤɫɢɜɧɵɟ ɛɭɥɟɜɵ ɮɭɧɤɰɢɢ 

ȼɚɠɧɨɫɬɶ ɪɚɫɫɦɨɬɪɟɧɢɹ ɪɟɮɥɟɤɫɢɜɧɵɯ 
ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ 
ɪɟɚɥɢɡɚɰɢɢ ɫɨɡɧɚɧɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɛɚɡɨɜɵɦ 
ɩɪɨɛɥɟɦɚɦ ɧɚɭɤɢ ɢ ɥɸɛɵɟ ɩɪɨɪɵɜɵ ɜ ɧɟɣ 
ɩɨɜɥɟɤɭɬ ɡɚ ɫɨɛɨɣ ɪɟɡɤɨɟ ɢɡɦɟɧɟɧɢɟ ɜ ɠɢɡɧɢ 
ɱɟɥɨɜɟɱɟɫɬɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɪɚɛɨɬɵ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɫɜɨɣɫɬɜ ɷɥɟɦɟɧɬɨɜ 
ɪɟɮɥɟɤɫɢɜɧɨɣ ɛɭɥɟɜɨɣ ɥɨɝɢɤɢ ɛɵɬɶ ɛɚɡɨɜɵɦɢ 
ɷɥɟɦɟɧɬɚɦɢ ɫɨɡɧɚɧɢɹ ɫɢɫɬɟɦɵ ɦɨɡɝɚ. ɉɨɞɱɟɪɤɧɟɦ, 
ɱɬɨ ɫɢɫɬɟɦɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɢɡ ɢɫɫɥɟɞɭɟɦɵɯ 
ɪɟɮɥɟɤɫɢɜɧɵɯ  ɛɭɥɟɜɵɯ ɷɥɟɦɟɧɬɨɜ, ɞɨɥɠɧɚ ɫɚɦɚ 
ɛɵɬɶ ɪɟɮɥɟɤɫɢɜɧɨɣ. 

Ɍɨɝɞɚ ɩɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ, ɫɢɫɬɟɦɵ 
ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɹɜɥɹɟɬɫɹ ɫɚɦɨɩɨɞɨɛɧɵɦɢ ɢ 
ɪɟɮɥɟɤɫɢɜɧɵɦɢ, ɢ ɫɥɟɞɨɜɚɥɶɧɨ, ɨɛɥɚɞɚɬɶ 
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ɮɪɚɤɬɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɬ.ɟ. ɬɟɦɢ ɫɜɨɣɫɬɜɚɦɢ, 
ɤɨɬɨɪɵɟ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɱɟɥɨɜɟɱɟɫɤɢɣɦɨɡɝ. 

ɇɚɩɨɦɧɢɦ, ɱɬɨ ɫɨɝɥɚɫɧɨ [12-14] 

ɪɟɮɥɟɤɫɢɜɧɵɟ ɛɭɥɟɜɵ ɮɭɧɤɰɢɢ i-ɨɝɨ ɩɨɪɹɞɤɚ 

ɨɛɥɚɞɚɸɬ ɫɜɨɣɫɬɜɨɦ 

Ɏ(x1,x2,..xi-1, Ɏ(x1,x2,..xn),xi+1,..,xn) =Ɏ(x1,x2,..xn). 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Ɏi,j ɦɧɨɠɟɫɬɜɨ 
ɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ i-ɩɨɪɹɞɤɚ ɨɬ j 

ɩɟɪɟɦɟɧɧɵɯ. Ɍɚɤɠɟɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Ɏj 

ɦɧɨɠɟɫɬɜɨɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ ɨɬ j 

ɩɟɪɟɦɟɧɧɵɯ. 
Ɂɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ 

ɮɭɧɤɰɢɣ ɡɚɜɢɫɹɳɢɯ ɨɬ 2, 3, 4 ɢ ɛɨɥɟɟ ɩɟɪɟɦɟɧɧɵɯ 

ɪɟɳɟɧɚ ɜ [12-13]. 

ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɪɟɮɥɟɤɫɢɜɧɵɦɢ ɛɭɥɟɜɵɦɢ 
ɮɭɧɤɰɢɹɦɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɟɝɚɬɢɜɧɵɟ 
ɪɟɮɥɟɤɫɢɜɧɵɟ ɛɭɥɟɜɵ ɮɭɧɤɰɢɢ i-ɨɝɨ ɩɨɪɹɞɤɚ, 

ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬɫɜɨɣɫɬɜɨɦ N(x1,x2,..xi-1, 

N(x1,x2,..xn),xi+1,..,xn) =N(x1,x2,..xn). 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Ni,j ɦɧɨɠɟɫɬɜɨ 

ɧɟɝɚɬɢɜɧɵɯ ɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ i-

ɩɨɪɹɞɤɚ ɨɬ jɩɟɪɟɦɟɧɧɵɯ.Ɍɚɤɠɟ ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ 
Nj ɦɧɨɠɟɫɬɜɨ ɧɟɝɚɬɢɜɧɵɯ ɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ 
ɮɭɧɤɰɢɣ ɨɬ j ɩɟɪɟɦɟɧɧɵɯ. 

 ȼ [13] ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ  ɬɚɤɢɯ ɜɚɠɧɵɯ 
ɨɩɟɪɚɰɢɣ, ɤɚɤ ɢɦɩɥɢɤɚɰɢɹ ɢ ɩɪɚɜɢɥɨ ɥɨɝɢɱɟɫɤɨɝɨ 
ɜɵɜɨɞɚ «modus ponens» (MP), ɤɚɤ  ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 
ɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ  ɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ ɢ 
ɧɟɝɚɬɢɜɧɵɯ ɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ  ɢ ɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɚɤɟɬ Wolfram 

Mathematica 11.1.1, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɨɩɟɪɚɬɨɪ 
BooleanFunction. Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ 
ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ ɨɬ ɱɟɬɵɪɟɯ ɩɟɪɟɦɟɧɧɵɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ɉɨɞ ɩɨɥɧɵɦɢ 
ɩɨɧɢɦɚɟɦ ɮɭɧɤɰɢɢ, ɜ ɡɚɩɢɫɢ ɤɨɬɨɪɵɯ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɜɫɟ 4 ɩɟɪɟɦɟɧɧɵɟ. 

Ɍɚɛɥɢɰɚ 1. ɋɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ ɨɬ 4 ɩɟɪɟɦɟɧɧɵɯ 

 
ȼɪɟɦɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɮɥɟɤɫɢɜɧɵɯ ɢ 

ɧɟɝɚɬɢɜɧɨ-ɪɟɮɥɟɤɫɢɜɧɵɯ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ  ɢɡ 
ɨɛɳɟɝɨ ɱɢɫɥɚ 65536  ɜɫɟɯ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ ɨɬ 
ɱɟɬɵɪɟɯ ɩɟɪɟɦɟɧɧɵɯ ɡɚɧɹɥɨ  50 ɦɢɧɭɬ ɫɱɟɬɚ ɧɚ  
ɩɪɨɰɟɫɫɨɪɟ    Intel Core i3-4170 ɫ ɱɚɫɬɨɬɨɣ 3.7 Ƚɝɛ. 

Ɋɚɫɱɟɬɵ ɞɥɹ ɮɭɧɤɰɢɣ ɨɬ ɩɹɬɢ ɢ ɬɟɦ ɛɨɥɟɟ 6, 7...  
ɩɟɪɟɦɟɧɧɵɯ ɹɜɥɹɸɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɵɦɢ.  

Ɋɟɮɥɟɤɫɢɜɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ 
ɨɩɢɫɚɧɢɹ ɰɟɥɟɣ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɤɨɧɤɭɪɟɧɬɨɜ 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ ɪɟɮɥɟɤɫɢɜɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɫɢɫɬɟɦɚ Si ɦɨɠɟɬ 
ɢɦɟɬɶ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɫɢɬɭɚɰɢɢ ɞɪɭɝɢɯ 
ɫɢɫɬɟɦ Sj(У ≠ Т) ɢ ɛɭɞɟɦ ɡɚɩɢɫɵɜɚɬɶ ɢɯ ɤɚɤ Ji (Jj(α)). 

 Ɍɚɤɢɟ ɦɨɞɟɥɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 
ɛɨɥɟɟ ɬɨɱɧɨɣ ɨɰɟɧɤɢ ɫɢɬɭɚɰɢɢ. ɗɬɢ ɦɨɞɟɥɢ 
ɹɜɥɹɸɬɫɹ ɨɬɪɚɠɟɧɢɟɦ ɫɢɫɬɟɦɵ Si ɨ ɫɬɟɩɟɧɢ 
ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ Sj. 

ɐɟɥɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ Ai  ɢ Ɇi ɞɥɹ ɫɢɫɬɟɦɵ 
Si ɨɛɵɱɧɨ ɧɟ ɫɨɜɩɚɞɚɸɬ ɫ ɫɨɛɫɬɜɟɧɧɵɦ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɫɜɨɢɯ ɰɟɥɟɣ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ Ai

i
 ɢ 

Ɇi
i
. ɋɢɫɬɟɦɚ Si ɦɨɠɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɜɨɢ 

ɜɨɡɦɨɠɧɨɫɬɢ Ɇi
i
 ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɜɧɟɲɧɸɸ 

ɫɪɟɞɭ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ  
ɫɢɫɬɟɦ ɢ ɨɛɶɟɤɬɨɜ. 

ɇɚ ɛɚɡɟ ɦɨɞɟɥɢ JТ(JУ(α)) ɫɢɫɬɟɦɚ Si ɦɨɠɟɬ 
ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ Sj, ɤɨɬɨɪɨɟ 
ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Mi

j
 

ɐɟɥɶ ɞɥɹ ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɨɣ ɫɢɫɬɟɦɵ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ ɧɟɤɨɬɨɪɵɟ ɠɟɥɚɧɧɵɟ 
ɫɢɬɭɚɰɢɢ. Ⱦɥɹ ɫɢɫɬɟɦɵ Si ɰɟɥɶ ɟɫɬɶ ɧɟɤɨɬɨɪɚɹ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɟɞɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ 
ɠɟɥɚɟɦɨɟ ɫɜɨɣɫɬɜɨ ɫɢɬɭɚɰɢɢ. 

ȺimJm
Jm-1,Jm-2,…,J, I– ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ Т–ɨɣ ɫɢɫɬɟɦɵ ɨ ɰɟɥɟɜɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɫɢɫɬɟɦɵ SJm. Ɋɟɮɥɟɤɫɢɜɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɰɟɥɹɯ ɢ ɜɨɡɦɨɠɧɨɫɬɹɯ 

ɨɩɩɨɧɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ.3-ɪɢɫ.5. 

 
Ɋɢɫɭɧɨɤ 3 – Ɋɟɮɥɟɤɫɢɹ 0-ɪɚɧɝɚ 

 
Ɋɢɫɭɧɨɤ 4 – Ɋɟɮɥɟɤɫɢɹ 1-ɪɚɧɝɚ 
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Ɋɢɫɭɧɨɤ 5 – Ɋɟɮɥɟɤɫɢɹ 2-ɪɚɧɝɚ 

Ɋɟɮɥɟɤɫɢɜɧɵɣ ɜɵɜɨɞ. ɉɚɪɚɞɨɤɫɵ ɢ 
ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɫɬɨɣ ɩɪɢɦɟɪ, ɤɨɬɨɪɵɣ 
ɢɥɥɸɫɬɪɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɦɨɦɟɧɬɵ ɢ ɫɜɨɣɫɬɜɚ 
ɪɟɮɥɟɤɫɢɜɧɨɝɨ ɨɛɨɛɳɚɸɳɟɝɨ ɜɵɜɨɞɚ  ɢ ɟɝɨ 
ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɨɝɚ. 

ɂɦɟɟɦ ɞɜɚ ɧɟɫɨɜɦɟɫɬɧɵɯ ɛɭɥɟɜɵɯ 

ɭɪɚɜɧɟɧɢɹ Б1X2=1, (X1Б2)=1 (ɫɢɫɬɟɦɚ ɷɬɢɯ 
ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ  ɧɟ ɢɦɟɟɬ ɪɟɲɟɧɢɣ). 

ɂɯ ɥɟɜɵɟ ɱɚɫɬɢ ɨɛɨɡɧɚɱɢɦ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ 1(X1,X2)= X1X2, 2(X1,X2)= 

(X1X2). 

Ɋɚɫɫɦɨɬɪɢɦ ɛɭɥɟɜɭ ɮɭɧɤɰɢɸ 
f(X1,X2,X3)=X31(X1,X2)X32(X1,X2) 

ɪɚɜɧɭɸ TЫЮО, ɬ.ɟ. ɢɫɩɨɥɶɡɭɟɦ ɢɡɜɟɫɬɧɭɸ ɮɨɪɦɭɥɭ 
ɪɚɡɥɨɠɟɧɢɹ ɛɭɥɟɜɨɣ ɮɭɧɤɰɢɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɟɪɟɦɟɧɧɵɦ. 

ɂɦɟɟɦ, ɱɬɨ ɩɪɢ Б3=1 ɢɫɬɢɧɧɚ  1(X1,X2), 

ɚ ɩɪɢ Б3=0 ɢɫɬɢɧɧɚ  2(X1,X2). 

Ɂɚɦɟɱɚɟɦ, ɱɬɨ  
f(X1,X2,X3)= f(f(X1,X2,X3),X2,X3).  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɪɟɮɥɟɤɫɢɜɧɨɣ 
ɮɭɧɤɰɢɟɣ 1-ɝɨ ɩɨɪɹɞɤɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɵ ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ 
ɨɛɨɛɳɚɸɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɞɥɹ ɛɭɥɟɜɵɯ 
ɮɭɧɤɰɢɣ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɪɚɡɦɟɪɧɨɫɬɟɣ. əɫɧɨ, ɱɬɨ 
ɢɯ ɛɭɞɟɬ m! ɞɥɹ n ɭɪɚɜɧɟɧɢɣ ɜɢɞɚ 
fi(x1,x2,…,xn)=True,i=1,n. Ɉɛɵɱɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦ 
ɦɢɧɢɦɚɥɶɧɨɟ m=[log2nЖ+1, ɯɨɬɹ ɦɨɠɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ. 

ȿɫɥɢ ɨɛɨɛɳɟɧɢɟ ɦɵ ɜɫɟɝɞɚ ɦɨɠɟɦ 
ɩɨɥɭɱɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɢɡɜɟɫɬɧɭɸ ɮɨɪɦɭɥɭ 
ɪɚɡɥɨɠɟɧɢɹ ɛɭɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨ ɧɟɫɤɨɥɶɤɢɦ 
ɩɟɪɟɦɟɧɧɨɣ, ɬɨ ɨɬɜɟɬ ɧɚ ɜɨɩɪɨɫ ɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ 
ɪɟɮɥɟɤɫɢɜɧɨɝɨ ɨɛɨɛɳɚɸɳɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɥɹ 
ɩɪɨɢɡɜɨɥɶɧɨɣ ɧɟɫɨɜɦɟɫɬɧɨɣ ɫɢɫɬɟɦɵ  ɨɫɬɚɟɬɫɹ 
ɧɟɹɫɧɵɦ.  

ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɩɪɚɜɢɥ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɮɨɪɦɭɥ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛ.2-3. 

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜɟɪɨɹɬɧɨɫɬɧɨɣ 
ɥɨɝɢɤɢ ɹɜɥɹɸɬɫɹ ɥɨɝɢɱɟɫɤɢɟ ɫɜɹɡɤɢ-ɨɩɟɪɚɰɢɢ( 

,,,,) ɫ ɢɧɞɟɤɫɨɦ p,  ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ 
ɦɵ ɭɤɚɡɵɜɚɟɦ ɜɟɪɨɹɬɧɨɫɬɧɭɸ ɨɰɟɧɤɭ ɢɫɬɢɧɧɨɫɬɢ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɨɪɦɭɥɵ [12-13]. ɉɪɢɦɟɪ  

ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɨɬɪɢɰɚɧɢɹ p 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥ. 2. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ 
ɫɜɨɣɫɬɜɚɯ ɢ ɨɩɟɪɚɰɢɹɯ ȼɅ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ.3. 

Ɍɚɛɥɢɰɚ 2 – ȼɟɪɨɹɬɧɨɫɬɧɨɟ ɨɬɪɢɰɚɧɢɟ 

ȼɯɨɞ 

ɏ 
ȼɵɯɨɞ  p ɏ 

0 1 

0 1-p p 

1 p 1-p 

 

Ɍɚɛɥɢɰɚ 3 –ɋɜɨɣɫɬɜɚ ɢ ɨɩɟɪɚɰɢɢ ȼɅ 

1 Ʉɨɦɦɭɬɚɬɢɜɧɨɫɬɶ xpyypx 

xpyypx 

2 Ⱦɜɨɣɧɨɟ 

 ɨɬɪɢɰɚɧɢɟ 

 

q(px) p(qx) 

p0 1(p1) 

p1 1(p0) 

3 Ɉɩɟɪɚɰɢɢ ɫ 1 ɢ 0 (0py) p1 

(1py) 1( py) 

(0p y) 1 (py) 

(1p y) ( p0) 

4 ɗɤɜɢɜɚɥɟɧɬɧɨɫɬɶ (ypy) 1( py) 

(yp y) 1 (py) 

5 ȼɟɪɨɹɬɧɨɫɬɧɚɹ  
ɬɚɜɬɨɥɨɝɢɹ 

(yp(1 y))  p1 

(yp (1 y))  p0 

6 ȼɟɪɨɹɬɧɨɫɬɧɚɹ  
ɮɨɪɦɭɥɚ  
ɞɟ Ɇɨɪɝɚɧɚ 

q(xpy)1yr 1x 

q (xp y) 1y r 1x 

 

 

ɉɨɞɱɟɪɤɧɟɦ, ɱɬɨ ɜ ɷɬɨɣ ɬɚɛɥɢɰɟ ɦɵ 
ɢɫɩɨɥɶɡɭɟɦ ɫɨɨɬɧɨɲɟɧɢɟ r=pq+(1-p)(1-q), ɤɨɬɨɪɨɟ 
ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ȼɅ. ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ  
ȼɅ ɧɟ ɹɜɥɹɟɬɫɹ ɞɢɫɬɪɢɛɭɬɢɜɧɨɣ  ɢ ɚɫɫɨɰɢɚɬɢɜɧɨɣ 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɪɟɮɥɟɤɫɢɜɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ, 
ɢɫɩɨɥɶɡɭɟɦ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɧɚ 
ɪɢɫ.6. Ɂɞɟɫɶ Pr-ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɨɰɟɧɤɢ 
ɜɨɡɞɟɣɫɬɜɢɹ X ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɬɜɟɬɚ Y. 

 
Ɋɢɫɭɧɨɤ 6– ȼɟɪɨɹɬɧɨɫɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

 

Ɇɵ ɢɧɬɟɪɩɪɟɬɢɪɭɟɦ X,Y ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɢ. 
ɂɡɨɛɪɚɠɟɧɧɵɣ ɭɡɟɥ ɹɜɥɹɟɬɫɹ  ɩɪɨɫɬɟɣɲɢɦ 
ɜɟɪɨɹɬɧɨɫɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɩɪɢ Pr 

ɛɥɢɡɤɨɦɭ ɤ 1 ɜɵɩɨɥɧɹɟɬ ɨɩɟɪɚɰɢɸ  T(X,Pr) ɩɪɢ 
X=0 ɢɥɢ 1, ɝɞɟ ɮɭɧɤɰɢɹ T ɨɩɪɟɞɟɥɟɧɚ ɜ ɬɚɛ.4.  

ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɟɫɥɢ Pr ɛɭɥɟɜɚ 
ɩɟɪɟɦɟɧɧɚɹ, ɚ X –ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ 
(ɜɟɪɨɹɬɧɨɫɬɶ), ɦɵ ɩɪɨɞɨɥɠɚɟɦ ɮɭɧɤɰɢɢ  T(X,0) ,  

T(X,1) ɧɚ ɜɟɳɟɫɬɜɟɧɧɵɣ ɨɬɪɟɡɨɤ (0,1) ɮɭɧɤɰɢɹɦɢ 
1-X  ɢ X ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 4  – Ɍɚɛɥɢɰɚ ɢɫɬɢɧɧɨɫɬɢ  T(P1,P2) 

P1 P2 T(P1,P2) 

0  0 1 

0 1 0 

1 0 0 

1 1 1 

  
ɉɨɞɱɟɪɤɧɟɦ, ɱɬɨ T(p,q)= r=pq+(1-p)(1-q) ɢ 

ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɟɫɬɶ ɛɚɡɨɜɵɦ ɞɥɹ ɪɟɮɥɟɤɫɢɜɧɨɣ 
ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɥɨɝɢɤɢ. 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɵɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɹɜɧɨ ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ  “ 
ɩɪɟɞɥɨɠɟɧɢɟ  ɟɫɬɶ ɪɟɱɟɧɢɟ,  ɜ  ɤɨɬɨɪɨɦ  ɱɬɨ-

ɧɢɛɭɞɶ ɭɬɜɟɪɠɞɚɟɬɫɹ  ɢɥɢ  ɨɬɪɢɰɚɟɬɫɹ  
ɨɬɧɨɫɢɬɟɥɶɧɨ  ɱɟɝɨ-ɧɢɛɭɞɶ  ɞɪɭɝɨɝɨ; “ Д15,c.73]. 

 

ɋɩɢɫɨɤ ɫɢɫɬɟɦ ɨɬ ɞɜɭɯ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ ɨɬ 
ɞɜɭɯ ɛɭɥɟɜɵɯ ɩɟɪɟɦɟɧɧɵɯ 

ɗɬɨɬ ɫɩɢɫɨɤ ɛɵɥ ɢɡ 25 ɫɢɫɬɟɦ ɩɨɫɬɪɨɟɧ 
ɫɨɝɥɚɫɧɨ ɩɪɨɝɪɚɦɦɟ   ɜ АШХПЫКЦ MКЭСОЦКЭТМК 
11.2.Ȼɭɥɟɜɵ ɮɭɧɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ  
ɦɢɧɢɦɚɥɶɧɵɦɢ ɮɨɪɦɚɦɢ.  

ɋɩɢɫɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ.7. ȼɬɨɪɨɟ 
(ɬɪɟɬɶɟ) ɱɢɫɥɚ ɹɜɥɹɸɬɫɹ ɧɨɦɟɪɚɦɢ ɛɭɥɟɜɵɯ 
ɭɪɚɜɧɟɧɢɣ ɜ ɧɨɬɚɰɢɢ ɩɚɤɟɬɚ Ɇɚɬɟɦɚɬɢɤɚ 
(ɮɭɧɤɰɢɹ BШШХОКЧFЮЧМЭТШЧ), ɤɨɬɨɪɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɥɟɟ ɜ ɫɬɪɨɤɟ. 

 
Ɋɢɫɭɧɨɤ 7 - ɋɩɢɫɨɤ ɫɢɫɬɟɦ ɨɬ ɞɜɭɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ ɨɬ ɞɜɭɯ ɛɭɥɟɜɵɯ ɩɟɪɟɦɟɧɧɵɯ 

ɋɩɢɫɨɤ ɫɢɫɬɟɦ ɨɬ ɬɪɟɯ  ɧɟɫɨɜɦɟɫɬɧɵɯ 
ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ ɨɬ ɬɪɟɯ ɛɭɥɟɜɵɯ 
ɩɟɪɟɦɟɧɧɵɯ 

Ɉɧ ɛɵɥ ɩɨɫɬɪɨɟɧ ɫɨɝɥɚɫɧɨ ɩɪɨɝɪɚɦɦɟ   ɜ 
Wolfram Mathematica 11.2 

Ɉɫɧɨɜɧɨɣ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɦɵ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɬɚɤɢɯ ɫɢɫɬɟɦ ɪɚɜɧɨ 922110 ɢ 
ɟɫɬɟɫɬɜɟɧɧɨ ɢɯ ɧɟɥɶɡɹ ɩɪɟɞɫɬɚɜɢɬɶ ɩɨɥɧɨɫɬɶɸ ɜ 
ɪɚɛɨɬɟ. ɉɪɢɦɟɪɵ ɧɟɤɨɬɨɪɵɯ ɢɡ ɷɬɢɯ ɫɢɫɬɟɦ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɥɟɟ. 

 

 

ɉɪɨɫɬɟɣɲɢɟ ɧɟɫɨɜɦɟɫɬɧɵɟ ɫɢɫɬɟɦɵ 
ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɢɯ ɪɟɮɥɟɤɫɢɜɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

Ɉɫɧɨɜɨɣ ɞɚɥɶɧɟɣɲɢɯ ɨɛɨɛɳɟɧɢɣ ɹɜɥɹɟɬɫɹ 
ɧɚɥɢɱɢɟ ɧɟɫɨɜɦɟɫɬɧɨɣ ɩɚɪɵ ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ  

x1=f , x1=f ,  

ɝɞɟ f ɩɪɢɧɢɦɚɟɬ ɛɭɥɟɜɵ ɡɧɚɱɟɧɢɹ True,False, ɤɚɤ 
ɛɵɥɨ ɭɩɨɦɹɧɭɬɨ ɛɵɥɨ ɪɚɧɟɟ.  

Ɉɩɪɟɞɟɥɢɦ   
G(x1,x2)=G(x1,1)x2 G(x1,0) x2.  

ȿɫɥɢ ɜɡɹɬɶ ɩɟɪɜɭɸ ɧɟɬɪɢɜɢɚɥɶɧɭɸ 
ɮɭɧɤɰɢɸ G(x1,1)=x1, ɩɨɥɭɱɚɟɦ  G(x1,x2)= x1x2 

x1 x2. ȿɫɥɢ G(x1,1)= x1, ɩɨɥɭɱɚɟɦ  
G(x1,x2)= x1x2 x1 x2.  

Ɉɫɬɚɥɶɧɵɟ 2 ɮɭɧɤɰɢɢ G(x1,1)=True ɢɥɢ 
False ɦɵ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟ ɛɭɞɟɦ. 

ɋɩɢɫɨɤ ɪɟɮɥɟɤɫɢɜɧɵɯ ɮɭɧɤɰɢɣ, ɤɨɬɨɪɵɟ 
ɨɩɢɫɵɜɚɸɬ ɫɢɫɬɟɦɭ ɧɟɫɨɜɦɟɫɬɧɵɯ 
ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ ɨɬ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ 

ɋɩɢɫɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ.8 

 

 
Ɋɢɫɭɧɨɤ 8 - Ɋɟɮɥɟɤɫɢɜɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɫɢɫɬɟɦ ɧɟɫɨɜɦɟɫɬɧɵɯ ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ ɨɬ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ 

 



                                   

                                

                                                         ɂɇɎɈɊɆȺɌɂɄȺ ɂ ɄɂȻȿɊɇȿɌɂɄȺ                      

                                                              Ⱦɨɧɟɰɤ ȾɨɧɇɌɍ №  4(10), 2017 

                                                                                                                              

                                          

11 

 

ȼɬɨɪɨɟ (ɬɪɟɬɶɟ) ɱɢɫɥɚ ɹɜɥɹɸɬɫɹ ɧɨɦɟɪɚɦɢ 
ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ ɜ ɧɨɬɚɰɢɢ ɩɚɤɟɬɚ Ɇɚɬɟɦɚɬɢɤɚ 
(ɮɭɧɤɰɢɹ BШШХОКЧFЮЧМЭТШЧ), ɤɨɬɨɪɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɥɟɟ ɜ ɫɬɪɨɤɟ. 

ȼɬɨɪɨɟ (ɬɪɟɬɶɟ, ɱɟɬɜɟɪɬɨɟ) ɱɢɫɥɚ ɹɜɥɹɸɬɫɹ 
ɧɨɦɟɪɚɦɢ ɛɭɥɟɜɵɯ ɭɪɚɜɧɟɧɢɣ ɜ ɧɨɬɚɰɢɢ ɩɚɤɟɬɚ 
Ɇɚɬɟɦɚɬɢɤɚ (ɮɭɧɤɰɢɹ BШШХОКЧFЮЧМЭТШЧ), ɤɨɬɨɪɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɥɟɟ ɜ ɫɬɪɨɤɟ. 

Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

ɇɚ ɪɢɫ.9  ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɟɪɨɹɬɧɨɫɬɧɚɹ 

ɪɟɮɥɟɤɫɢɜɧɚɹ ɮɭɧɤɰɢɹ ɞɥɹ ɧɟɫɨɜɦɟɫɬɧɨɣ ɫɢɫɬɟɦɵ   
x1x2=1(True), x1x2=1(True) 

F(x1,x2)=(1-x1)*x2+x1*(1-x2)-(1-x1)*x2*x1*(1-x2) 

 
 

Ɋɢɫɭɧɨɤ 9 – ȼɟɪɨɹɬɧɨɫɬɧɚɹ ɪɟɮɥɟɤɫɢɜɧɚɹ 

ɮɭɧɤɰɢɹ 

ȼɵɜɨɞɵ 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɞɧɚ ɢɡ ɜɨɡɦɨɠɧɵɯ 
ɦɨɞɟɥɶɧɵɯ ɤɨɧɰɟɩɰɢɣ ɥɨɝɢɤɨ-ɪɟɮɥɟɤɫɢɜɧɨɝɨ 
ɚɩɩɚɪɚɬɚ ɪɚɛɨɬɵ ɫ ɫɢɦɜɨɥɚɦɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 
ɫɢɫɬɟɦɵ.  

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɥɨɝɢɤɨ-ɪɟɮɥɟɤɫɢɜɧɨɝɨ 

ɛɥɨɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɨ ɫɥɟɞɭɸɳɢɦɢ ɱɚɫɬɹɦɢ: 
1. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɬɟɤɭɳɟɣ ɫɢɬɭɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɢɦɜɨɥɶɧɵɦɢ ɨɬɧɨɲɟɧɢɹɦɢ ɦɟɠɞɭ 
ɷɥɟɦɟɧɬɚɦɢ ɨɩɢɫɚɧɢɹ (ɜ ɱɢɫɥɨ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ ɤɚɤ 
ɫɜɨɣɫɬɜɚ, ɬɚɤ ɢ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ 
ɧɚɛɥɸɞɟɧɢɣ ɫɨɡɧɚɧɢɹ). əɫɧɨ, ɱɬɨ ɡɞɟɫɶ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɡɪɚɱɧɨɟ ɩɨɧɢɦɚɧɢɟ ɢ ɪɟɲɟɧɢɟ 
ɩɪɨɛɥɟɦɵ ɫɢɦɜɨɥɚ. 

2. Ɉɛɨɛɳɚɸɳɟɟ ɪɟɮɥɟɤɫɢɜɧɨɟ ɨɩɢɫɚɧɢɟ 
(ɟɫɥɢ ɜɨɡɦɨɠɧɨ)   ɢ ɫɥɟɞɭɟɦɵɣ ɢɡ ɧɟɝɨ 
ɪɟɮɥɟɤɫɢɜɧɵɣ ɜɵɜɨɞ ɞɥɹ «ɩɚɪɚɞɨɤɫɚɥɶɧɵɯ» ɢɥɢ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɜ (ɨɬɧɨɲɟɧɢɣ). 

3. ɉɟɪɟɯɨɞ ɨɬ ɛɭɥɟɜɨɣ ɥɨɝɢɤɢ ɤ 
ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɥɨɝɢɤɟ ɩɪɢɦɟɧɟɧɢɟɦ ɢɡɜɟɫɬɧɵɯ 

ɮɨɪɦɭɥ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɚɛɥɢɰɵ ɞɥɹ 
ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɧɚɛɥɸɞɚɟɦɵɯ ɮɚɤɬɨɜ.   

ɗɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɩɟɪɫɩɟɤɬɢɜɧɨ ɞɥɹ 
ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  
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Andryukhin A.I.  Reflective representations. The aim of the research is to use reflexive models of incompatible 

facts, described by Boolean equations from a finite number of variables. All incompatible systems of Boolean 

equations of two variables are presented. All incompatible systems of Boolean equations from three variables 

are constructed. All possible reflexive representations of inconsistent systems of Boolean equations from two 

variables are presented. All possible reflexive representations of incompatible systems of Boolean equations 

from three variables are constructed. The results of computer calculations are presented. The calculations used 

the Mathematica package. 

 

Keywords: reflexion, rank of reflection, paradoxes, model, Boolean functions 

 

Ⱥɧɞɪɸɯɢɧ A.ɂ. Ɋɟɮɥɟɤɫɢɜɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. Цɟɥɶɸ ɢɫɫɥɟɞɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 
ɪɟɮɥɟɤɫɢɜɧɵɯ ɦɨɞɟɥɟɣ  ɧɟɫɨɜɦɟɫɬɧɵɯ ɮаɤɬɨɜ, ɨɩɢɫɵɜаɟɦɵɯ ɛуɥɟɜɵɦɢ уɪаɜɧɟɧɢɹɦɢ ɨɬ ɤɨɧɟɱɧɨɝɨ ɱɢɫɥа 
ɩɟɪɟɦɟɧɧɵɯ. ɉɪɟɞɫɬаɜɥɟɧɵ ɜɫɟ ɧɟɫɨɜɦɟɫɬɧɵɟ ɫɢɫɬɟɦɵ ɛуɥɟɜɵɯ уɪаɜɧɟɧɢɣ ɨɬ ɞɜуɯ ɩɟɪɟɦɟɧɧɵɯ. 
ɉɨɫɬɪɨɟɧɵ ɜɫɟ ɧɟɫɨɜɦɟɫɬɧɵɟ ɫɢɫɬɟɦɵ ɛуɥɟɜɵɯ уɪаɜɧɟɧɢɣ ɨɬ ɬɪɟɯ ɩɟɪɟɦɟɧɧɵɯ. ɉɪɢɜɟɞɟɧɵ ɜɫɟ 
ɜɨɡɦɨɠɧɵɟ ɪɟɮɥɟɤɫɢɜɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɢɫɬɟɦɵ ɛуɥɟɜɵɯ уɪаɜɧɟɧɢɣ ɨɬ ɞɜуɯ 
ɩɟɪɟɦɟɧɧɵɯ. ɉɨɫɬɪɨɟɧɵ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɪɟɮɥɟɤɫɢɜɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɢɫɬɟɦɵ ɛуɥɟɜɵɯ 
уɪаɜɧɟɧɢɣ ɨɬ ɬɪɟɯ ɩɟɪɟɦɟɧɧɵɯ. ɉɪɢɜɟɞɟɧɵ  ɪɟɡуɥɶɬаɬɵ ɤɨɦɩɶɸɬɟɪɧɵɯ ɪаɫɱɟɬɨɜ.  В ɪаɫɱɟɬаɯ 
ɢɫɩɨɥɶɡɨɜаɥɫɹ ɩаɤɟɬ Mathematica.  

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɮɥɟɤɫɢɹ, ɪаɧɝ  ɪɟɮɥɟɤɫɢɢ, ɩаɪаɞɨɤɫɵ, ɦɨɞɟɥɶ, ɛуɥɟɜɵ ɮуɧɤɰɢɢ   
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