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 Ⱥɧɞɪɸɯɢɧ A.ɂ. ɋ.ɇ.ɋɭɞɚɤɨɜ. Ʉɨɦɩɶɸɬɟɪɧɵɣ ɩɪɨɝɪɟɫɫ ɢ ɡɚɞɚɱɢ ɧɟɛɟɫɧɨɣ ɦɟɯɚɧɢɤɢ:ɢɫɬɨɪɢɱɟɫɤɢɣ 
ɪɚɤɭɪɫ. ȼ ɪɚɛɨɬɟ ɜɵɩɨɥɧɟɧ ɪяɞ ɤɨɦɩɶɸɬɟɪɧɵх ɷɤɫɩɟɪиɦɟɧɬɨɜ. Ɉɧи ɫɜяɡɚɧɵ ɫ ɨɫɧɨɜɧɨɣ ɡɚɞɚчɟɣ ɧɟɛɟɫɧɨɣ 
ɦɟхɚɧиɤи, ɤɚɤ ɡɚɞɚчɚ N-ɬɟɥ. ɐɟɥɶɸ ɪɚɛɨɬɵ яɜɥяɟɬɫя ɨɰɟɧɤɚ ɜɪɟɦɟɧɧɵх хɚɪɚɤɬɟɪиɫɬиɤ ɤɨɦɩɶɸɬɟɪɧɵх 
ɪɚɫчɟɬɨɜ ɛɚɡɨɜɵх ɪɟɲɟɧиɣ ɜ иɫɬɨɪии ɡɚɞɚчи ɬɪɟх ɬɟɥ. Эɤɫɩɟɪиɦɟɧɬɵ ɜɵɩɨɥɧɟɧɵ ɞɥя ɷɤɫɬɪɚɩɨɥяɰии 
ɩɨɥучɟɧɧɵх ɪɟɡуɥɶɬɚɬɨɜ ɞɥя ɡɚɞɚчи ɬɪɟх ɠиɞɤих ɝɪɚɜиɬиɪуɸщих ɬɟɥ. ȼ ɪɚɫчɟɬɚх иɫɩɨɥɶɡɨɜɚɥиɫɶ 
ɦɚɬɟɦɚɬичɟɫɤиɟ ɩɚɤɟɬɵ Maple и Mathematica. ɉɪиɜɟɞɟɧɵ ɜиɡуɚɥɶɧɵɟ ɪɟɡуɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɵх 
ɪɚɫчɟɬɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɡɚɞɚчɚ ɬɪɟх ɬɟɥ, ɧɟɛɟɫɧɚя ɦɟхɚɧиɤɚ, ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥиɪɨɜɚɧиɟ, ɩɪɨɛɥɟɦɚ 
ɉиɮɚɝɨɪɚ. 

    

Вɜɟɞɟɧɢɟ 

ɂɡвɟɫɬɧɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬвɨ ɡɚɞɚɱ ɧɟɛɟɫɧɨɣ 
ɦɟɯɚɧɢɤɢ ɨɩɢɫɵвɚɸɬɫɹ ɫɢɫɬɟɦɚɦɢ ɨɛɵɤɧɨвɟɧɧɵɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚвɧɟɧɢɣ, ɤɨɬɨɪɵɟ в 
ɤɨɧɟɱɧɨɦ вɢɞɟ ɧɟ ɢɧɬɟɝɪɢɪɭɸɬɫɹ. ȼɫɥɟɞɫɬвɢɟ 
ɷɬɨɝɨ ɩɪɢɯɨɞɢɬɫɹ ɩɪɢɛɟɝɚɬɶ ɤ ɪɚɡɥɢɱɧɵɦ 
ɩɪɢɛɥɢɠɟɧɧɵɦ ɫɩɨɫɨɛɚɦ ɢɧɬɟɝɪɢɪɨвɚɧɢɹ, ɢɡ 

ɤɨɬɨɪɵɯ вɵɞɟɥɢɦ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɢɟɦɵ 
ɱɢɫɥɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨвɚɧɢɹ  ɢ ɩɪɢɦɟɧɟɧɢɟ 
ɛɟɫɤɨɧɟɱɧɵɯ ɪɹɞɨв ɪɚɡɥɢɱɧɨɝɨ вɢɞɚ. 

Ⱦɚɠɟ ɩɪɨɫɬɵɟ ɮɢɡɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, 
ɞɟɣɫɬвɭɸɳɢɟ ɫɨɝɥɚɫɧɨ ɢɡвɟɫɬɧɵɦ ɧɟɫɥɨɠɧɵɦ 
ɡɚɤɨɧɚɦ (ɡɚɤɨɧ вɫɟɦɢɪɧɨɝɨ ɬɹɝɨɬɟɧɢɹ ɇɶɸɬɨɧɚ)  
ɞвɢɠɭɬɫɹ ɩɨ ɧɟɨɛɵɱɧɵɦ ɧɟɩɪɟɞɫɤɚɡɭɟɦɵɦ 
ɬɪɚɟɤɬɨɪɢɹɦ. Ⱥɧɪɢ ɉɭɚɧɤɚɪɟ ɩɪɢвɟɥ ɩɪɢɦɟɪ 
ɩɨɞɨɛɧɨɝɨ ɞвɢɠɟɧɢɹ в ɢɡвɟɫɬɧɨɣ ɩɪɨɛɥɟɦɟ ɬɪɟɯ 
ɬɟɥ, ɧɨ ɩɨɞɱɟɪɤɧɟɦ, ɱɬɨ ɩɪɢ ɷɬɨɦ ɫɨɝɥɚɫɧɨ 
ɬɟɨɪɟɦɟ ɉɭɚɧɤɚɪɟ-Ȼɟɧɞɢɤɫɨɧɚ   ɩɪɟɞɟɥɶɧɨɟ 
ɩɨвɟɞɟɧɢɟ ɧɟɩɪɟɪɵвɧɵɯ ɬɪɚɟɤɬɨɪɢɣ ɞɥɹ 
ɩɥɨɫɤɨɫɬɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɯɚɨɬɢɱɟɫɤɢɦ. Ɉɞɧɚɤɨ ɧɚ 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɷɬɚɩɟ ɞɢɫɤɪɟɬɧɵɟ ɫɢɫɬɟɦɵ ɦɨɝɭɬ 
ɩɪɨɹвɢɬɶ ɯɚɨɬɢɱɟɫɤɨɟ ɩɨвɟɞɟɧɢɟ ɞɚɠɟ в 
ɨɞɧɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬвɟ.   

Ʉɨɦɩɶɸɬɟɪ ɫɬɚɥ ɩɨɥɧɨɩɪɚвɧɵɦ ɭɱɚɫɬɧɢɤɨɦ 
ɩɪɢ ɢɫɫɥɟɞɨвɚɧɢɢ ɡɚɞɚɱ ɧɟɛɟɫɧɨɣ ɦɟɯɚɧɢɤɢ, в 
ɱɚɫɬɧɨɫɬɢ ɩɪɢ ɢɫɫɥɟɞɨвɚɧɢɢ ɩɪɨɛɥɟɦɵ N-ɬɟɥ ɢ 
ɬɟɫɧɨ ɫвɹɡɚɧɧɨɣ ɫ ɧɟɣ ɢ ɞɪɭɝɢɦɢ ɢɡвɟɫɬɧɵɦɢ 
ɩɪɨɛɥɟɦɚɦɢ ɬɟɨɪɢɢ ɯɚɨɫɚ.    ȼ ɩɨɫɥɟɞɧɟɣ ɦɵ 
ɨɛɵɱɧɨ вɵɩɨɥɧɹɟɦ ɨɝɪɨɦɧɵɣ ɨɛɴɟɦ вɵɱɢɫɥɟɧɢɣ, 
ɫɨɫɬɨɹɳɢɣ в  ɢɬɟɪɚɬɢвɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɩɪɨɫɬɵɯ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. Ʉɨɦɩɶɸɬɟɪɵ 
ɩɨɡвɨɥɹɸɬ ɷɮɮɟɤɬɢвɧɨ вɵɩɨɥɧɹɬɶ ɷɬɢ ɞɟɣɫɬвɢɹ, 
ɤɨɬɨɪɵɟ ɞɟɥɚɬɶ вɪɭɱɧɭɸ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟвɨɡɦɨɠɧɨ. ȼɬɨɪɨɣ вɚɠɧɨɣ ɱɟɪɬɨɣ 
ɢɫɩɨɥɶɡɨвɚɧɢɹ ɤɨɦɩɶɸɬɟɪɨв ɹвɥɹɟɬɫɹ ɢɯ 
ɮɚɧɬɚɫɬɢɱɟɫɤɢ вɵɪɨɫɲɢɟ ɡɚ ɩɨɫɥɟɞɧɢɟ ɞвɚ 

ɞɟɫɹɬɢɥɟɬɢɹ вɨɡɦɨɠɧɨɫɬɢ вɢɡɭɚɥɢɡɚɰɢɢ 
ɪɟɡɭɥɶɬɚɬɨв ɪɚɫɱɟɬɨв ɫɨвɪɟɦɟɧɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ. 

Ɉɫɧɨвɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɬɚɬɶɢ  ɹвɥɹɟɬɫɹ 
вɡɝɥɹɞ в ɩɪɨɲɥɨɟ  ɤɥɚɫɫɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɵ N-ɬɟɥ  

в ɫɨɨɬɧɟɫɟɧɢɢ ɫ ɫɨвɪɟɦɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɧɵɦ 
ɩɪɨɝɪɟɫɫɨɦ. ɉɪɢ ɷɬɨɦ ɦɵ ɩɨɞɱɟɪɤɧɟɦ ɥɟɝɤɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ ɬɪɢвɢɚɥɶɧɵɯ ɢ ɞɚɠɟ ɧɟɬɪɢвɢɚɥɶɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨв ɫ ɢɫɩɨɥɶɡɨвɚɧɢɟɦ ɫɨвɪɟɦɟɧɧɵɯ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɚɤɟɬɨв. 
Ⱥвɬɨɪɚɦɢ ɪɚɫɫɦɨɬɪɟɧ ɫɥɭɱɚɣ ɞвɭɯ ɠɢɞɤɢɯ 
ɝɪɚвɢɬɢɪɭɸɳɢɯ ɬɟɥ ɢ вɵɩɨɥɧɟɧ ɪɹɞ ɪɚɫɱɟɬɨв ɞɥɹ 
ɨɛɴɟɤɬɨв ɋɨɥɧɟɱɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɧɟɤɨɬɨɪɵɯ 
ɫɥɭɱɚɹɯ ɷɬɨ ɩɨɬɪɟɛɨвɚɥɨ ɦɧɨɝɨɱɚɫɨвɵɯ ɪɚɫɱɟɬɨв. 
ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬвɨ ɢ ɭвɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɠɢɞɤɢɯ 
вɡɚɢɦɨɞɟɣɫɬвɭɸɳɢɯ ɬɟɥ ɩɪɢвɟɥɨ ɚвɬɨɪɨв ɤ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ вɵɩɨɥɧɢɬɶ ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɪɚɫɱɟɬɵ ɞɥɹ ɢɡвɟɫɬɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨв 
ɞɥɹ ɬвɟɪɞɵɯ ɬɟɥ.  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚɛɥɸɞɚɟɬɫɹ 
ɭвɟɥɢɱɟɧɢɟ ɫɩɪɨɫɚ ɧɚ ɪɟɲɟɧɢɹ ɨɛɳɟɣ ɡɚɞɚɱɚ ɬɪɟɯ 
ɬɟɥ в ɪɚɡɥɢɱɧɵɯ ɚɫɬɪɨɮɢɡɢɱɟɫɤɢɯ ɫɢɬɭɚɰɢɹɯ. 
ɇɚɩɪɢɦɟɪ,  ɞвɨɣɧɵɟ ɡвɟɡɞɵ ɢ ɢɯ вɡɚɢɦɨɞɟɣɫɬвɢɹ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɡвɟɡɞɚɦɢ ɢɝɪɚɸɬ вɚɠɧɭɸ ɪɨɥɶ в 
ɷвɨɥɸɰɢɢ ɡвɟɡɞɧɵɯ ɫɤɨɩɥɟɧɢɣ. Ɍɪɨɣɧɵɟ ɡвɟɡɞɧɵɟ 
ɫɢɫɬɟɦɵ ɹвɥɹɸɬɫɹ ɟɳɟ ɨɞɧɢɦ ɨɱɟвɢɞɧɨɣ 
ɚɫɬɪɨɮɢɡɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɨɣ ɬɪɟɯ ɬɟɥ. Ɇɧɨɝɢɟ 
ɞɪɭɝɢɟ ɚɫɬɪɨɮɢɡɢɱɟɫɤɢɟ ɹвɥɟɧɢɹ  ɩɪɨɢɫɯɨɞɹɬ в 
ɬɪɨɣɧɵɯ ɫɢɫɬɟɦɚɯ.  

Ɂɚɞɚɱɟɣ ɢɫɫɥɟɞɨвɚɧɢɹ ɹвɥɹɟɬɫɹ ɨɰɟɧɤɚ 
вɪɟɦɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡвɟɫɬɧɵɯ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨв ɞɥɹ ɬвɟɪɞɵɯ ɬɟɥ ɫ 
ɰɟɥɶɸ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɞɥɹ ɧɨвɵɯ 
ɫɯɟɦ ɪɚɫɱɟɬɨв ɫ ɠɢɞɤɢɦɢ ɝɪɚвɢɬɢɪɭɸɳɢɦɢ 
ɬɟɥɚɦɢ.  

https://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
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ɉɪɨɛɥɟɦɚ ɬɪɟɯ ɬɟɥ 

Ɉɫɧɨвɧɨɣ ɡɚɞɚɱɟɣ ɧɟɛɟɫɧɨɣ ɦɟɯɚɧɢɤɢ 
ɹвɥɹɟɬɫɹ  ɡɚɞɚɱɚ N ɬɟɥ, ɤɨɬɨɪɨɣ ɩɨɫвɹɳɟɧɵ  

ɦɧɨɠɟɫɬвɨ ɩɭɛɥɢɤɚɰɢɣ [1-20]. ȼ ɧɟɣ 
ɪɚɫɫɦɚɬɪɢвɚɸɬɫɹ N ɦɚɬɟɪɢɚɥɶɧɵɯ ɬɨɱɟɤ ɫ 
ɢɡвɟɫɬɧɵɦɢ ɦɚɫɫɚɦɢ  дmi}, i=1,N, ɢ 

вɡɚɢɦɨɞɟɣɫɬвɢɟ ɦɟɠɞɭ ɧɢɦɢ  ɨɩɪɟɞɟɥɟɧɨ ɡɚɤɨɧɨɦ 
ɬɹɝɨɬɟɧɢɹ ɇɶɸɬɨɧɚ. Ɍɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɬɪɚɟɤɬɨɪɢɢ 
ɞвɢɠɟɧɢɹ ɬɨɱɟɤ ɞɥɹ вɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɦɨɦɟɧɬɨв 
вɪɟɦɟɧɢ ɩɪɢ ɭɫɥɨвɢɢ, ɱɬɨ ɡɚɞɚɧɵ в ɧɚɱɚɥɶɧɵɣ 
ɦɨɦɟɧɬ вɪɟɦɟɧɢ t=0 ɩɨɥɨɠɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ 
ɤɚɠɞɨɣ ɬɨɱɤɢ ri|t =0 = ri0, vi|t =0 = vi0. ɋɨɝɥɚɫɧɨ 
ɡɚɤɨɧɚ ɇɶɸɬɨɧɚ ɞвɢɠɟɧɢɟ ɬɟɥ ɨɩɢɫɵвɚɟɬɫɹ 
ɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɨɣ ɭɪɚвɧɟɧɢɣ: 

                  

  
ɝɞɟ G- ɝɪɚвɢɬɚɰɢɨɧɧɚɹ ɩɨɫɬɨɹɧɧɚɹ,  - 

ɦɚɫɫɚ, ɪɚɞɢɭɫ-вɟɤɬɨɪ ɢ ɫɤɨɪɨɫɬɶ i-ɝɨ ɬɟɥɚ, 
i=1,N[5,12]. 

ȼ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ 
ɛɵɥɢ ɫɩɪɚвɟɞɥɢвɵ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨвɢɹ ɢɥɢ 
ɩɨɥɨɠɟɧɢɹ: 

1) ɛɵɥɚ вɵɛɪɚɧɚ ɛɚɪɢɰɟɧɬɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 
ɤɨɨɪɞɢɧɚɬ (ɧɚɱɚɥɨ в ɰɟɧɬɪɟ ɦɚɫɫ ɫɢɫɬɟɦɵ 
ɪɚɫɱɟɬɧɵɯ ɬɟɥ); 

2) ɭɪɚвɧɟɧɢɹ ɛɵɥɢ вɵɪɚɠɟɧɵ в 
ɛɟɡɪɚɡɦɟɪɧɵɯ вɟɥɢɱɢɧɚɯ ;  

3) ɟɞɢɧɢɰɚ ɪɚɫɫɬɨɹɧɢɹ-ɡɟɦɧɨɣ ɪɚɞɢɭɫ; 

4) ɟɞɢɧɢɰɚ вɪɟɦɟɧɢ-ɡɟɦɧɵɟ ɫɭɬɤɢ; 

5) ɩɪɢ ɪɚɫɱɟɬɚɯ ɢɫɩɨɥɶɡɨвɚɥɢɫɶ ɪɚɡɥɢɱɧɵɟ 
ɢɧɢɰɢɚɥɶɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɢɫɬɟɦɵ 
Ɂɟɦɥɹ(E)-Ʌɭɧɚ(M)-ɋɨɥɧɰɟ(S), ɢɡ ɤɨɬɨɪɵɯ 
вɵɞɟɥɢɦ ɢɡɨɛɪɚɠɟɧɧɭɸ ɧɚ ɪɢɫ.1.  

6) ɪɚɫɱɟɬɵ ɩɪɨɢɡвɨɞɢɥɢɫɶ ɧɚ ɩɪɨɰɟɫɫɨɪɟ i3 

4170 (ɱɚɫɬɨɬɚ 3.7 Ƚɝɰ) в ɫɪɟɞɚɯ Maple ɢ 
Mathematica. 

 

 

Ɋɢɫɭɧɨɤ 1-ɂɧɢɰɢɚɥɶɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ 
ɩɪɨɛɥɟɦɵ ɬɪɟɯ ɬɟɥ. 

 

ɉɪɨɛɥɟɦɚ ɉɢɮɚɝɨɪɚ ɜ ɧɟɛɟɫɧɨɣ ɦɟɯɚɧɢɤɟ 

ȼɥɢɹɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɢ 

ɢɫɩɨɥɶɡɨвɚɧɢɟ ɢɡвɟɫɬɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɩɪɟɞɫɬɚвɥɟɧɢɣ в ɞɨ ɫɢɯ ɩɨɪ ɚɤɬɭɚɥɶɧɵɯ вɚɪɢɚɧɬɚɯ 
ɩɪɨɛɥɟɦɵ ɬɪɟɯ ɬɟɥ ɩɪɟɤɪɚɫɧɨ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ  ɧɚ 
ɩɪɢɦɟɪɟ  ɩɪɨɛɥɟɦɵ ɉɢɮɚɝɨɪɚ, ɤɨɬɨɪɨɣ  ɡɚɧɢɦɚɥɫɹ 
Ȼɭɪɪɨ в 1913 ɝɨɞɭД3Ж. ȼ ɧɟɣ  ɦɵ ɪɚɫɫɦɚɬɪɢвɚɟɦ 
ɧɚɱɚɥɶɧɭɸ ɤɨɧɮɢɝɭɪɚɰɢɹ ɢɡ ɬɪɟɯ ɬɟɥ, ɤɨɬɨɪɵɟ 
ɩɟɪвɨɧɚɱɚɥɶɧɨ ɪɚɡɦɟɳɟɧɵ в ɭɝɥɚɯ ɩɢɮɚɝɨɪɨвɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɢ ɢɯ ɦɚɫɫɵ ɫɨɨɬɧɨɫɹɬɫɹ , ɤɚɤ 3, 4 ɢ 5 
ɟɞɢɧɢɰɵ ɫɨɝɥɚɫɧɨ ɪɢɫ.2. ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ 
вɪɟɦɟɧɢ  ɬɟɥɚ ɧɚɯɨɞɹɬɫɹ в ɫɨɫɬɨɹɧɢɢ ɩɨɤɨɹ. 
Ɉɫɧɨвɧɨɣ ɪɚɫɱɟɬ Ȼɭɪɪɨ ɩɨɤɚɡɚɥ ɬɢɩɢɱɧɨɟ 
ɩɨвɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɬɪɟɯ ɬɟɥ: ɞвɚ ɬɟɥɚ 
ɩɪɢɛɥɢɠɚɸɬɫɹ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɢɦɟɸɬ ɨɩɚɫɧɭɸ 
ɛɥɢɡɨɫɬɶ (ɫɬɨɥɤɧɨвɟɧɢɟ), ɚ ɡɚɬɟɦ ɨɬɫɬɭɩɚɸɬ ɞɪɭɝ 
ɨɬ ɞɪɭɝɚ.  

ȼɩɨɫɥɟɞɫɬвɢɢ ɞɪɭɝɢɟ вɚɪɢɚɧɬɵ вɫɬɪɟɱɢ ɞвɭɯ 
ɬɟɥ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ Ȼɭɪɪɨ, ɧɨ ɟɫɬɟɫɬвɟɧɧɨ ɟɝɨ 
вɨɡɦɨɠɧɨɫɬɢ в ɬɨ вɪɟɦɹ ɛɵɥɢ ɨɝɪɚɧɢɱɟɧɵ.  

Ɍɨɥɶɤɨ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨвɚɧɢɹ ɫɨвɪɟɦɟɧɧɵɯ 
ɤɨɦɩɶɸɬɟɪɨв ɩɨɫɥɟɞɨвɚɥ ɮɢɧɚɥɶɧɵɣ вɵвɨɞ ɩɨ 
ɚɧɚɥɢɡɭ ɷɬɨɣ ɫɢɬɭɚɰɢɢ, ɧɚɩɨɦɢɧɚвɲɟɣ ɧɟɛɟɫɧɵɣ 
ɬɚɧɟɰ. 

ɉɨɡɠɟ ɪɚɫɱɟɬɵ  ɩɨɤɚɡɚɥɢ, ɱɬɨ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱɢ ɉɢɮɚɝɨɪɚ вɩɨɥɧɟ ɬɢɩɢɱɧɵ ɞɥɹ ɢɡɧɚɱɚɥɶɧɨ 
ɫвɹɡɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɪɟɯ ɬɟɥ.  

ɉɨɫɥɟ ɦɧɨɝɢɯ ɛɥɢɡɤɢɯ ɩɨɞɯɨɞɨв ɞвɭɯ ɬɟɥ, 
вɨɡɧɢɤɚɟɬ ɤɨɧɮɢɝɭɪɚɰɢɹ, ɤɨɬɨɪɚɹ ɩɪɢвɨɞɢɬ ɤ 
ɭɯɨɞɭ ɨɞɧɨɝɨ ɢɡ ɬɟɥɚ ɢ ɮɨɪɦɢɪɨвɚɧɢɹ ɨɛɳɟɝɨ 
ɬɟɥɚ ɢɡ ɞвɭɯ ɞɪɭɝɢɯ ɬɟɥ, ɧɨ ɷɬɨɬ ɪɟɡɭɥɶɬɚɬ ɛɵɥ 
ɩɨɥɭɱɟɧ ɫɩɭɫɬɹ   ɛɨɥɟɟ 50 ɥɟɬ ɩɨɫɥɟ ɪɚɫɱɟɬɨв 
Ȼɭɪɪɨ. 

ɂɫɩɨɥɶɡɭɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɚɤɟɬɵ MКpХО ɢ 
MКЭСОЦКЭТМК, в ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ  ɩɨɥɭɱɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɨɝɢɱɧɵɟ в Д3Ж. Ɉɧɢ ɩɪɟɞɫɬɚвɥɟɧɵ 

ɞɥɹ ɷɬɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɧɚ ɪɢɫ. 3-11. 

 

 

 

Ɋɢɫɭɧɨɤ 2-ɂɧɢɰɢɚɥɶɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ 
ɩɪɨɛɥɟɦɵ ɉɢɮɚɝɨɪɚ. 

 

ȼвɟɞɟɦ ɨɛɨɡɧɚɱɟɧɢɹ: 

 (xi11, xi12, xi13)-ɤɨɨɪɞɢɧɚɬɵ Ɂɟɦɥɢ, 
 (xi21, xi22, xi23)-ɤɨɨɪɞɢɧɚɬɵ Ʌɭɧɵ, 
 (xi31, xi32, xi33)-ɤɨɨɪɞɢɧɚɬɵ ɋɨɥɧɰɚ). 

 

 

 

https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B1%D0%B5%D1%81%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%82%D0%BE%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D1%83%D1%81-%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80


                                                        ɂɇɎɈɊɆȺɌɂɄȺ ɂ ɄɂȻȿɊɇȿɌɂɄȺ                                 № 1(3), 2016     

                                                                                                                                                   Ⱦɨɧɟɰɤ ȾɨɧɇɌɍ                                 
                                                                                                                              

                                          

6 

 

 

Ɋɢɫɭɧɨɤ 3-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m1 -ɤɨɨɪɞɢɧɚɬɚ xi11 

 

Ɋɢɫɭɧɨɤ 4-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m1 -ɤɨɨɪɞɢɧɚɬɚ xi12. 

 

 

Ɋɢɫɭɧɨɤ 5-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m1 в ɩɥɨɫɤɨɫɬɢ 
(xi11,xi12). 

 

Ɋɢɫɭɧɨɤ 6-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m2 -ɤɨɨɪɞɢɧɚɬɚ xi21 

 

Ɋɢɫɭɧɨɤ 7-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m2 -ɤɨɨɪɞɢɧɚɬɚ xi22 

 

Ɋɢɫɭɧɨɤ 8-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m2 в ɩɥɨɫɤɨɫɬɢ 
(xi21,xi22). 
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Ɋɢɫɭɧɨɤ 9-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m3 -ɤɨɨɪɞɢɧɚɬɚ xi31 

 

Ɋɢɫɭɧɨɤ 10-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m3 -ɤɨɨɪɞɢɧɚɬɚ xi32 

 

 

Ɋɢɫɭɧɨɤ 11-Ⱦвɢɠɟɧɢɟ ɬɟɥɚ m3 в ɩɥɨɫɤɨɫɬɢ 
(xi31,xi32). 

ɉɪɨɛɥɟɦɚ ɞɜɭɯ ɬɟɥ 

 

ɗɬɚ ɦɨɞɟɥɶ ɧɟ ɩɪɟɞɫɬɚвɥɹɟɬ ɨɫɨɛɨɝɨ 
ɢɧɬɟɪɟɫɚ ввɢɞɭ ɢɦɟɸɳɟɝɨɫɹ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ 
ɪɟɲɟɧɢɹ. ȼɪɟɦɹ ɦɨɞɟɥɢɪɨвɚɧɢɹ  ɫɢɫɬɟɦɵ Ɂɟɦɥɹ-

ɋɨɥɧɰɟ -5 ɥɟɬ(1825 ɫɭɬɨɤ). ɋɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 

ɢɧɬɟɪɟɫɧɵɦ ɹвɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɋɨɥɧɰɟ 
ɞвɢɠɟɬɫɹ в ɛɚɪɢɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ 
ɩɨ  ɨɪɛɢɬɟ ɫ ɪɚɞɢɭɫɨɦ ɩɨɪɹɞɤɚ 13% ɨɬ ɪɚɞɢɭɫɚ 
Ɂɟɦɥɢ, ɬ.ɟ. ɩɪɢɦɟɪɧɨ 800 ɤɦ . 

 

Ɋɢɫɭɧɨɤ 12-Ⱦвɢɠɟɧɢɟ Ɂɟɦɥɢ --ɤɨɨɪɞɢɧɚɬɚ xi11. 

 

 

Ɋɢɫɭɧɨɤ 13-Ⱦвɢɠɟɧɢɟ Ɂɟɦɥɢ --ɤɨɨɪɞɢɧɚɬɚ xi12. 

 

 

Ɋɢɫɭɧɨɤ 14-Ⱦвɢɠɟɧɢɟ Ɂɟɦɥɢ в ɩɥɨɫɤɨɫɬɢ 
(xi11,xi12). 
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Ɋɢɫɭɧɨɤ 15-Ⱦвɢɠɟɧɢɟ ɋɨɥɧɰɚ -ɤɨɨɪɞɢɧɚɬɚ xi31. 

 

 

Ɋɢɫɭɧɨɤ 16-Ⱦвɢɠɟɧɢɟ ɋɨɥɧɰɚ --ɤɨɨɪɞɢɧɚɬɚ xi32. 

 

 

Ɋɢɫɭɧɨɤ 17-Ⱦвɢɠɟɧɢɟ ɋɨɥɧɰɚ в  ɩɥɨɫɤɨɫɬɢ 
(xi31,xi32). 

 

ɉɪɨɛɥɟɦɚ ɬɪɟɯ ɬɟɥ 

 

ɉɨвɟɞɟɧɢɟ ɬɪɟɯ ɬɟɥ ɩɪɢ ɦɨɞɟɥɢɪɨвɚɧɢɢ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɧɚɱɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɦɨɠɟɬ ɛɵɬɶ 
ɱɪɟɡвɵɱɚɣɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵɦ. Ɍɚɤ ɧɚ ɪɢɫ.20 
ɩɨɤɚɡɚɧɚ ɬɪɚɟɤɬɨɪɢɹ Ʌɭɧɵ (ɟɟ ɭɯɨɞ ɢɡ 
ɢɧɢɰɢɚɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ) ɩɪɢ ɟɟ ɧɟɛɨɥɶɲɨɣ 

ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɚ ɧɚ ɪɢɫ.18-19 ɩɪɨɟɤɰɢɢ  
ɞвɢɠɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 18-Ⱦвɢɠɟɧɢɟ Ʌɭɧɵ --ɤɨɨɪɞɢɧɚɬɚ xi21. 

 

 

Ɋɢɫɭɧɨɤ 19-Ⱦвɢɠɟɧɢɟ Ʌɭɧɵ --ɤɨɨɪɞɢɧɚɬɚ xi22. 

 

 

 

Ɋɢɫɭɧɨɤ 20-Ⱦвɢɠɟɧɢɟ Ʌɭɧɵ в  ɩɥɨɫɤɨɫɬɢ 
(xi21,xi22). 

ɂɧɨɣ ɯɚɪɚɤɬɟɪ ɧɨɫɹɬ ɞвɢɠɟɧɢɹ ɷɬɢɯ ɨɛɶɟɤɬɨв 
ɧɚ ɪɢɫ.21-24 ɩɪɢ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨвɢɹɯ, ɤɨɬɨɪɵɟ ɦɵ 
ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɪɟɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ. 
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Ɋɢɫɭɧɨɤ 21-Ⱦвɢɠɟɧɢɟ ɋɨɥɧɰɚ ɡɚ 5 ɥɟɬ в 
ɛɚɪɢɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ 

 
Ɋɢɫɭɧɨɤ 22-Ⱦвɢɠɟɧɢɟ Ɂɟɦɥɢ ɡɚ 5 ɥɟɬ в 

ɛɚɪɢɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ. 
 

 
Ɋɢɫɭɧɨɤ 23-Ⱦвɢɠɟɧɢɟ Ʌɭɧɵ ɡɚ ɩɨɥɝɨɞɚ в 

ɛɚɪɢɰɟɧɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ 

 

Ɋɢɫɭɧɨɤ 24-Ⱦвɢɠɟɧɢɟ Ʌɭɧɵ вɨɤɪɭɝ Ɂɟɦɥɢ 
ɡɚ 5 ɥɟɬ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɱɢɫɥɟɧɧɵɟ ɪɟɲɟɧɢɹ 
ɩɪɨɛɥɟɦɵ ɦɧɨɝɢɯ ɬɟɥ 

 

Ʉɨɦɩɶɸɬɟɪɧɵɣ ɩɪɨɝɪɟɫɫ ɡɧɚɱɢɬɟɥɶɧɨ 
ɢɡɦɟɧɢɥ ɨɬɧɨɲɟɧɢɟ ɫɩɟɰɢɚɥɢɫɬɨв ɤ ɩɪɨɛɥɟɦɟ 
ɦɧɨɝɢɯ ɬɟɥ. ȼ ɱɚɫɬɧɨɫɬɢ, ɢɫɩɨɥɶɡɨвɚɧɢɟ 
ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɪɨв ɩɨɡвɨɥɢɥ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɫɤɨɪɢɬɶ вɪɟɦɹ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨвɚɧɢɹ ɷɬɨɣ 
ɩɪɨɛɥɟɦɵ. Ɍɚɤ ɩɪɟɞɫɬɚвɥɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ в Д17Ж 
ɩɨɤɚɡɵвɚɸɬ ɩɨɱɬɢ 200-ɤɪɚɬɧɨɟ ɭвɟɥɢɱɟɧɢɟ 
ɫɤɨɪɨɫɬɢ ɪɚɫɱɟɬɨв в ɩɪɨɛɥɟɦɟ ɦɧɨɝɢɯ ɬɟɥ ɩɨ 
ɫɪɚвɧɟɧɢɸ ɫ ɞвɭɯɹɞɟɪɧɵɦ ɩɪɨɰɟɫɫɨɪɨɦ Duo Core. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɚвɬɨɪɵ ɪɚɛɨɬɵ Д17Ж 
ɢɫɩɨɥɶɡɨвɚɥɢ ɬɚɤ ɧɚɡɵвɚɟɦɵɣ ɚɥɝɨɪɢɬɦ 
вɵɱɢɫɥɟɧɢɹ ɫɢɥɵ вɡɚɢɦɨɞɟɣɫɬвɢɣ ɦɟɠɞɭ вɫɟɦɢ 
ɩɚɪɚɦɢ ɢɡ вɫɟɣ ɫɨвɨɤɭɩɧɨɫɬɢ вɫɟɯ ɬɟɥ. Ɍɟɦ ɫɚɦɵɦ 
ɦɵ ɨɰɟɧɢвɚɟɦ ɷвɨɥɸɰɢɸ ɫɢɫɬɟɦɵ ɬɟɥ, в ɤɨɬɨɪɨɣ 
ɤɚɠɞɨɟ ɬɟɥɨ ɧɟɩɪɟɪɵвɧɨ вɡɚɢɦɨɞɟɣɫɬвɭɟɬ ɫ 
ɥɸɛɵɦ ɞɪɭɝɢɦ ɬɟɥɨɦ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɝɨ 
ɚɥɝɨɪɢɬɦɚ вɨɡɦɨɠɧɨ ɱɢɫɥɟɧɧɨ ɦɨɞɟɥɢɪɨвɚɬɶ ɧɟ 
ɬɨɥɶɤɨ ɚɫɬɪɨɮɢɡɢɱɟɫɤɨɟ ɩɨвɟɞɟɧɢɟ ɬɟɥ в ɧɟɛɟɫɧɨɣ 
ɦɟɯɚɧɢɤɟ, ɧɨ ɢ ɬɭɪɛɭɥɟɧɬɧɨɟ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ, 
ɪɚɫɫɱɢɬɵвɚɬɶ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɫɢɥɵ, ɫɢɥɵ ȼɚɧ 
ɞɟɪ ȼɚɚɥɶɫɚ, ɫвɨɪɚɱɢвɚɧɢɟ ɛɟɥɤɚ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɫвɟɳɟɧɢɹ в ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɟ ɢ.ɬ.ɩ. 

 ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɩɨвɟɞɟɧɢɹ 16384 ɬɟɥ 
ɩɪɟɞɫɬɚвɥɟɧ ɧɚ ɪɢɫ. 25.  ɉɟɪвɨɧɚɱɚɥɶɧɚɹ 
ɤɨɧɮɢɝɭɪɚɰɢɹ ɩɪɟɞɫɬɚвɥɹɟɬ ɫɨɛɨɣ ɫɮɟɪɭ ɢɡ  ɬɟɥ, 
вɪɚɳɚɸɳɢɯɫɹ вɨɤɪɭɝ ɨɫɢ. Ȼɵɥɨ вɵɩɨɥɧɟɧɨ  GPU 

(GeForce 8800)  ɦɨɞɟɥɢɪɨвɚɧɢɟ  ɩɪɨɛɥɟɦɵ N- 

ɬɟɥ ɬɟɥɚ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɨɬɨɛɪɚɠɟɧɢɟɦ ɞвɢɠɟɧɢɹ в 
ɢɧɬɟɪɚɤɬɢвɧɨɦ ɪɟɠɢɦɟ N=16K ɬɟɥ  ɩɪɢ 44 ɤɚɞɪɚɯ 
в ɫɟɤɭɧɞɭ.  

Ʉɨɞ CUDA ɞɥɹ ɷɬɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɫɬɭɩɟɧ в 
CUDA SDK ɧɚ  www.nvidia.com/CUDA~~pobj 

 

 

 

http://www.nvidia.com/CUDA~~pobj
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Вɵɜɨɞɵ 

 

ȼɢɡɭɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɡɚ ɩɪɢɟɦɥɟɦɨɟ ɞɥɹ ɩɪɚɤɬɢɤɢ вɪɟɦɹ (ɧɟ ɛɨɥɟɟ 10 ɦɢɧɭɬ 
ɩɪɨɰɟɫɫɨɪɧɨɝɨ вɪɟɦɟɧɢ ɧɚ ɪɚɫɱɟɬ). 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɷɬɢɯ ɪɟɡɭɥɶɬɚɬɨв ɫɨɫɬɨɢɬ  в ɨɛɨɫɧɨвɚɧɢɢ ɩɨɩɵɬɤɢ ɷɤɫɬɪɚɩɨɥɹɰɢɢ  
ɪɟɡɭɥɶɬɚɬɨв, ɩɨɥɭɱɟɧɧɵɯ  ɩɪɢ ɪɚɛɨɬɟ ɫ ɞвɭɦɹ ɠɢɞɤɢɦɢ ɝɪɚвɢɬɢɪɭɸɳɢɦɢ ɬɟɥɚɦɢ ɧɚ ɦɨɞɟɥɢ ɫ ɬɪɟɦɹ 
ɬɟɥɚɦɢ.   

 ɇɚɩɪɚвɥɟɧɢɟ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨвɚɧɢɣ ɫвɹɡɚɧɨ ɫ ɢɧɬɟɪɟɫɧɵɦɢ ɞɥɹ ɤɨɫɦɨɧɚвɬɢɤɢ ɫɥɭɱɚɹɦɢ 
ɡɚɞɚɱɢ N ɬɟɥ, ɤɨɝɞɚ ɦɚɫɫɚ ɨɞɧɨɝɨ ɬɟɥɚ ɧɢɱɬɨɠɧɨ ɦɚɥɚ ɩɨ ɫɪɚвɧɟɧɢɸ ɫ ɦɚɫɫɚɦɢ ɞɪɭɝɢɯ ɬɟɥ.  

ȼ ɪɨɥɢ ɷɬɨɝɨ ɬɟɥɚ ɨɛɵɱɧɨ вɵɫɬɭɩɚɟɬ ɤɨɫɦɢɱɟɫɤɚɹ ɪɚɤɟɬɚ, ɚвɬɨɦɚɬɢɱɟɫɤɚɹ ɦɟɠɩɥɚɧɟɬɧɚɹ ɫɬɚɧɰɢɹ 
ɢɥɢ ɡɨɧɞ. ɉɪɢ ɪɚɫɱɟɬɟ ɷɬɢɯ вɚɪɢɚɧɬɨв ɦɵ ɧɟ ɭɱɢɬɵвɚɟɦ ɭɫɤɨɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɨɨɛɳɚɸɬɫɹ ɦɚɥɵɦ ɬɟɥɨɦ 
ɤɚɠɞɨɦɭ ɢɡ ɛɨɥɶɲɢɯ ɬɟɥ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɵ ɩɪɟɧɟɛɪɟɝɚɟɦ  ɫɢɥɚɦɢ, ɫ ɤɨɬɨɪɵɦɢ ɦɚɥɨɟ ɬɟɥɨ 
ɩɪɢɬɹɝɢвɚɟɬ ɛɨɥɶɲɢɟ ɬɟɥɚ. Ɇɵ ɩɪɟɧɟɛɪɟɝɚɟɦ ɷɬɢɦɢ ɫɢɥɚɦɢ ɩɨɬɨɦɭ, ɱɬɨ ɦɚɥɵ вɵɡɵвɚɟɦɵɟ ɢɦɢ 
ɭɫɤɨɪɟɧɢɹ.  

Ɍɚɤɢɟ вɚɪɢɚɧɬɵ ɬɚɤ ɧɚɡɵвɚɟɦɨɣ ɨɝɪɚɧɢɱɟɧɧɨɣ ɡɚɞɚɱɢ N-ɬɟɥ ɚɤɬɢвɧɨ ɪɚɡɪɚɛɚɬɵвɚɸɬɫɹ ɢ  ɢɯ 
ɤɚɱɟɫɬвɟɧɧɵɟ ɢɫɫɥɟɞɨвɚɧɢɹ, ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ вɵɱɢɫɥɢɬɟɥɶɧɵɟ ɪɟɲɟɧɢɹ вɚɠɧɵ ɞɥɹ ɩɪɚɤɬɢɤɢ 
ɤɨɫɦɢɱɟɫɤɢɯ ɩɨɥɟɬɨв ɨɛɵɱɧɨ ɩɪɢ N=2,3,4.  

 

 

 

 

 

 

                                        Ɋɢɫ.25.ɗвɨɥɸɰɢɹ ɫɢɫɬɟɦɵ ɢɡ 16384 ɬɟɥ 
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Andruckin AI S.N.Sudakov. Computer progress and problems of celestial mechanics: the historical perspective. A 

number of computer experiments performed in this work. They are related to the main problem of celestial mechanics, 

as the problem of N-body. Evaluation of the temporal characteristics of computer calculations of basic decisions in the 

history of the three-body problem is the aim of this work. The experiments were performed to extrapolate these 

estimates for the three-liquid gravitating bodies. The calculations use mathematical Maple and Mathematica packages. 

Visual results of computer simulations are presented. 

 

Keywords: three-body problem, celestial mechanics, computer simulation, the problem of Pythagoras. 
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