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ȼȼȿȾȿɇɂȿ 

 

ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɟɣ, ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɨɲɢɛɨɤ – ɷɬɨ ɬɪɢ ɤɥɸɱɟɜɵɯ 

ɦɨɦɟɧɬɚ, ɛɟɡ ɤɨɬɨɪɵɯ ɫɟɝɨɞɧɹ ɧɟɜɨɡɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɭɫɩɟɯɚ ɧɢ ɜ ɨɞɧɨɦ ɞɟɥɟ, 

ɛɭɞɶ ɬɨ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɜɟɞɟɧɢɟ ɫɟɦɟɣɧɨɝɨ ɛɸɞɠɟɬɚ ɢɥɢ 

ɭɩɪɚɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɨɦ. 

ȼɫɟ ɷɬɨ ɛɟɡɭɫɥɨɜɧɨ ɩɪɢɦɟɧɢɦɨ ɢ ɤ ɭɩɪɚɜɥɟɧɢɸ ɛɢɡɧɟɫɨɦ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɤɚɠɞɨɟ ɞɚɠɟ ɫɚɦɨɟ ɦɚɥɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɢɦɟɟɬ ɧɟ ɬɨɥɶɤɨ ɜɩɨɥɧɟ 

ɤɨɧɤɪɟɬɧɵɟ ɰɟɥɢ, ɧɨ ɢ ɩɥɚɧ ɩɪɨɞɚɠ, ɩɨɡɜɨɥɹɸɳɢɣ ɷɬɢɯ ɰɟɥɟɣ ɞɨɫɬɢɱɶ. Ⱦɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɩɥɚɧɵ ɛɵɥɢ ɜɵɩɨɥɧɢɦɵ ɢ ɪɟɚɥɢɫɬɢɱɧɵ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 

ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ ɨɛɴɟɦ ɩɪɨɞɚɠ, ɚ ɬɚɤɠɟ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɟɞɵɞɭɳɢɟ ɪɟɡɭɥɶɬɚɬɵ. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɞɚɧɧɵɯ ɤɨɦɩɚɧɢɹ ɢ 

ɫɨɫɬɚɜɥɹɟɬ ɩɪɨɝɧɨɡ ɨɛɴɟɦɚ ɩɪɨɞɚɠ.  

ȼɨɟɜɨɞɢɧ ȼ.ȼ. ɜ ɤɧɢɝɟ «ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɫɬɪɭɤɬɭɪɚ 

ɚɥɝɨɪɢɬɦɨɜ» ɞɚɟɬ ɬɚɤɭɸ ɪɟɤɨɦɟɧɞɚɰɢɸ: «ɤ ɩɪɨɰɟɫɫɭ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ 

ɩɪɨɞɚɠ ɩɪɟɞɩɪɢɹɬɢɹ ɫɥɟɞɭɟɬ ɩɨɞɯɨɞɢɬɶ ɪɟɚɥɢɫɬɢɱɧɨ, ɩɨɧɢɦɚɹ, ɱɬɨ ɚɛɫɨɥɸɬɧɨ 

ɧɚɞɟɠɧɨɝɨ ɦɟɬɨɞɚ ɧɟ ɫɭɳɟɫɬɜɭɟɬ. 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɢ ɨɰɟɧɨɱɧɵɯ ɩɪɨɝɧɨɡɨɜ. Ⱦɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɪɨɝɧɨɡɨɜ 

ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞɵ: ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ, ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɢ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɫɤɨɥɶɡɹɳɟɣ ɫɪɟɞɧɟɣ, ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ 

ɫɝɥɚɠɢɜɚɧɢɹ (ɜɡɜɟɲɟɧɧɨɣ ɫɤɨɥɶɡɹɳɟɣ ɫɪɟɞɧɟɣ), ɫɥɟɞɹɳɟɝɨ ɫɢɝɧɚɥɚ ɢ ɞɪ. 

Ɉɰɟɧɨɱɧɵɟ ɩɪɨɝɧɨɡɵ ɨɫɧɨɜɚɧɵ ɧɚ ɦɧɟɧɢɢ ɷɤɫɩɟɪɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ 

ɷɤɫɩɟɪɬɨɜ ɜɵɫɬɭɩɚɸɬ ɫɩɟɰɢɚɥɢɫɬɵ, ɡɧɚɸɳɢɟ ɪɵɧɨɤ, ɧɨɜɵɟ ɬɟɧɞɟɧɰɢɢ 

ɞɜɢɠɟɧɢɹ ɰɟɧ, ɩɪɨɞɭɤɰɢɸ ɤɨɧɤɭɪɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɥɸɛɭɸ ɞɪɭɝɭɸ ɢɧɮɨɪɦɚɰɢɸ 

ɨ ɜɨɡɦɨɠɧɵɯ ɢɡɦɟɧɟɧɢɹɯ ɩɨɬɪɟɛɧɨɫɬɢ ɬɨɜɚɪɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ 

ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɛɴɟɦ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɧɟ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ, ɧɨ ɢ 

ɜɧɟɲɧɢɯ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɞɚɠɟ ɤɚɱɟɫɬɜɟɧɧɵɯ.  
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ɉɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɥɭɱɲɟ ɜɫɟɝɨ ɫɨɜɦɟɳɚɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɪɨɝɧɨɡɵ 

ɢ ɨɰɟɧɨɱɧɵɟ, ɤɨɧɤɪɟɬɧɵɟ ɱɢɫɥɚ ɢ ɞɟɥɨɜɭɸ ɢɧɬɭɢɰɢɸ, ɨɫɧɨɜɚɧɧɭɸ ɧɚ ɨɩɵɬɟ 

ɷɤɫɩɟɪɬɨɜ». 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ ɱɚɳɟ ɜɫɟɝɨ 

ɢɫɩɨɥɶɡɭɸɬ MS Office Excel, ɢɫɩɨɥɶɡɭɹ ɜɫɬɪɨɟɧɧɵɟ ɩɚɤɟɬɵ ɢ ɡɚɧɨɫɹ ɞɚɧɧɵɟ 

ɜɪɭɱɧɭɸ. ɂ ɪɟɞɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɬɚɤɢɟ ɤɚɤ 

Statistica ɢ Autobox, ForeCAST Pro, KORUS  Forecast.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɫɬɭɩɚɟɬ ɩɪɨɰɟɫɫ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ 

ɩɪɨɞɚɠ ɫ ɫɟɡɨɧɧɨɣ ɤɨɦɩɨɧɟɧɬɨɣ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɨɣ ɤɨɦɩɨɧɟɧɬɵ. 

ɐɟɥɶɸ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɢɡɚɰɢɹ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɫ ɫɟɡɨɧɧɨɣ ɤɨɦɩɨɧɟɧɬɨɣ.  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɫ ɫɟɡɨɧɧɨɣ 

ɤɨɦɩɨɧɟɧɬɨɣ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɨɛɥɟɝɱɢɬɶ ɩɪɨɰɟɫɫ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ 

ɩɪɨɞɚɠ, ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɚɪɶɢɪɨɜɚɧɢɹ ɫɟɡɨɧɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɫɨɫɬɨɢɬ ɜ ɪɚɡɪɚɛɨɬɤɟ ɨɪɢɝɢɧɚɥɶɧɨɣ ɦɨɞɟɥɢ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɫ ɫɟɡɨɧɧɨɣ ɤɨɦɩɨɧɟɧɬɨɣ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

− ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ ɢ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɨɞɯɨɞɵ ɜ 

ɫɮɟɪɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ; 

− ɜɵɹɜɢɬɶ ɢ ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɮɚɤɬɨɪɵ, ɭɱɢɬɵɜɚɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ; 

− ɩɨɫɬɪɨɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɟɥɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ; 

− ɚɞɚɩɬɢɪɨɜɚɬɶ ɦɟɬɨɞ ɩɨɢɫɤɚ ɩɨɯɨɠɢɯ ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɨɣ 
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ɤɨɦɩɨɧɟɧɬɵ ɩɨɞ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɤɨɧɤɪɟɬɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ; 

− ɪɚɡɪɚɛɨɬɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ 

ɩɪɨɞɚɠ ɨɩɬɨɜɨɣ ɬɨɪɝɨɜɨɣ ɤɨɦɩɚɧɢɢ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɨɫɬɢ; 

− ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɞɚɩɬɚɰɢɢ ɦɟɬɨɞɚ ɩɨɢɫɤɚ ɩɨɯɨɠɢɯ 

ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ 

ɩɪɨɞɚɠ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɜɤɥɸɱɚɟɬ ɜɜɟɞɟɧɢɟ, ɬɪɢ ɪɚɡɞɟɥɚ, ɡɚɤɥɸɱɟɧɢɟ, 

ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɩɪɢɥɨɠɟɧɢɟ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɟɟ ɫɨɫɬɨɹɧɢɟ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ: ɨɩɢɫɵɜɚɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɫɩɨɫɨɛɨɜ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɦɟɬɨɞɵ ɨɰɟɧɤɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɧɟɞɨɫɬɚɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ, ɢ 

ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɧɚɣɞɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɢ, 

ɜɧɟɞɪɟɧɢɸ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ. 

ȼɬɨɪɨɣ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɚɥɝɨɪɢɬɦɨɜ ɢ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɨɧɤɪɟɬɧɨɣ ɫɢɬɭɚɰɢɢ. ȼɵɩɨɥɧɟɧɨ ɨɛɨɫɧɨɜɚɧɢɟ 

ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ, ɩɪɨɝɪɚɦɦɧɨɦɭ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɡɚɞɚɱɢ, ɚ ɬɚɤɠɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

Ɍɪɟɬɢɣ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ, ɚ ɬɚɤɠɟ ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɬɨɞɚ. ȼɵɩɨɥɧɟɧ ɩɪɨɝɧɨɡ ɨɛɴɟɦɚ 

ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɨɫɬɢ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɩɨɞɜɟɞɟɧɵ ɢɬɨɝɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

ɨɰɟɧɟɧɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ, ɡɚɞɚɱɢ ɩɪɨɜɟɪɟɧɵ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ, ɨɬɦɟɱɟɧɨ ɞɨɫɬɢɠɟɧɢɟ ɡɚɞɚɧɧɨɣ ɰɟɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ.  

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɧɚɩɢɫɚɧɚ ɧɚ 65 ɥɢɫɬɚɯ, ɫɨɞɟɪɠɢɬ 35 

ɪɢɫɭɧɤɨɜ, 2 ɬɚɛɥɢɰɵ ɢ ɩɪɢɥɨɠɟɧɢɟ. 
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1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ 

 

 

1.1 ɉɪɨɰɟɫɫ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ 

 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɨɬɪɚɫɥɢ ɢ ɫɮɟɪɵ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɮɢɪɦɵ, ɟɟ 

ɪɭɤɨɜɨɞɫɬɜɭ ɩɨɫɬɨɹɧɧɨ ɩɪɢɯɨɞɢɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ, ɩɨɫɥɟɞɫɬɜɢɹ ɤɨɬɨɪɵɯ 

ɩɪɨɹɜɹɬɫɹ ɜ ɛɭɞɭɳɟɦ. ɉɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɟ ɪɟɲɟɧɢɟ ɜ ɤɨɦɩɚɧɢɢ ɨɫɧɨɜɵɜɚɟɬɫɹ 

ɧɚ ɚɧɚɥɢɬɢɤɟ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ. Ƚɥɚɜɧɵɦ ɢɡ ɢɧɫɬɪɭɦɟɧɬɨɜ ɜ ɩɨɦɨɳɢ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ.  

Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɦɩɚɧɢɢ 

ɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɞɚɠ. ɉɪɨɝɧɨɡ ɩɪɨɞɚɠ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɥɢɱɢɧɭ ɨɛɴɟɦɚ ɩɪɨɞɚɠ, ɤɨɬɨɪɭɸ ɜɨɡɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɧɟɤɢɯ ɭɫɥɨɜɢɣ ɢɥɢ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɧɟɤɨɬɨɪɵɯ ɫɨɛɵɬɢɣ. 

Ⱦɚɧɧɚɹ ɜɟɥɢɱɢɧɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɩɥɚɧɚ ɩɪɨɞɚɠ, ɤɨɬɨɪɵɣ 

ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ ɩɥɚɧɢɪɨɜɚɧɢɹ ɜ ɤɨɦɩɚɧɢɢ.  

Ɍɨɱɧɨ ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɪɨɝɧɨɡ ɩɨɡɜɨɥɹɟɬ: 

− ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɩɪɨɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶ ɢ ɨɩɬɢɦɢɡɚɰɢɸ ɪɚɫɯɨɞɨɜ.  

− ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɬɶ ɰɟɥɶ. Ɇɟɧɟɞɠɟɪɵ ɪɚɛɨɬɚɸɬ ɧɚ ɞɨɫɬɢɠɟɧɢɟ 

ɱɢɫɥɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ: ɤɨɥɢɱɟɫɬɜɨ ɯɨɥɨɞɧɵɯ ɡɜɨɧɤɨɜ, ɨɛɳɚɹ ɫɭɦɦɚ ɫɞɟɥɨɤ 

ɡɚ ɦɟɫɹɰ, ɱɢɫɥɨ ɩɨɞɩɢɫɚɧɧɵɯ ɤɨɧɬɪɚɤɬɨɜ ɢ ɬ.ɞ. 

− ɜɟɫɬɢ ɛɢɡɧɟɫ ɛɨɥɟɟ ɝɢɛɤɨ. ɋɟɡɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɢɥɢ ɬɪɭɞɧɨɫɬɢ, 

ɜɵɡɜɚɧɧɵɟ ɜɥɢɹɧɢɟɦ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ, ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɨɛɴɟɦɟ 

ɩɪɨɞɚɠ. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɨɦɨɝɚɟɬ ɜɨɜɪɟɦɹ ɩɨɞɫɬɪɨɢɬɶɫɹ ɩɨɞ ɢɡɦɟɧɟɧɢɹ, ɚ 

ɩɨɫɬɨɹɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɦɨɝɚɟɬ ɛɵɫɬɪɟɟ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹɯ 

[1]. 

ɇɚ ɩɪɚɤɬɢɤɟ ɫɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɯɨɞɨɜ ɤ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ, ɧɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɜɵɩɨɥɧɢɬɶ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɝɧɨɡ ɩɪɨɞɚɠ ɧɟ ɬɚɤ ɦɧɨɝɨ. ȼ ɨɫɧɨɜɧɨɦ ɷɬɢ ɪɟɲɟɧɢɹ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɪɭɩɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɛɢɡɧɟɫɚ ɢ ɫɬɨɹɬ ɞɨɫɬɚɬɨɱɧɨ ɞɨɪɨɝɨ 
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ɞɥɹ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ, ɱɟɣ ɛɢɡɧɟɫ ɧɟɜɟɥɢɤ. ɋɪɟɞɢ ɬɚɤɢɯ ɪɟɲɟɧɢɣ ɧɚɯɨɞɹɬɫɹ 

Autobox, ForeCAST Pro, KORUS | Forecast ɢ ɞɪɭɝɢɟ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ 

ɲɢɪɨɤɢɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɜɚɪɧɵɯ 

ɩɨɡɢɰɢɣ, ɫɟɡɨɧɧɨɫɬɶ, ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɚɥɢɡɨɜɚɧɧɵɯ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ. ȼɫɟ ɨɧɢ ɩɨɞɞɟɪɠɢɜɚɸɬ ɢɦɩɨɪɬ ɞɚɧɧɵɯ ɜ ɫɚɦɵɯ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɚɛɥɢɱɧɵɯ ɮɨɪɦɚɬɚɯ. 

ɋɭɳɟɫɬɜɭɸɬ ɬɚɤ ɠɟ ɩɪɨɝɪɚɦɦɧɵɟ ɪɟɲɟɧɢɟ STATISTICA, ɤɨɬɨɪɨɟ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɢɟ ɮɭɧɤɰɢɢ ɩɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ 

ɩɨɦɨɳɢ ɬɚɤɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɤɚɤ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ  (Ɋɢɫɭɧɨɤ 1). 

 

 

Ɋɢɫɭɧɨɤ 1 - ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ STATISTICA 

 

STATISTICA ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɢɡ ɜɵɫɨɤɨɝɨ ɰɟɧɨɜɨɝɨ ɫɟɝɦɟɧɬɚ, ɚ 

ɩɨɬɨɦɭ ɦɨɠɟɬ ɫɬɚɬɶ ɧɟɨɩɪɚɜɞɚɧɧɨ ɞɨɪɨɝɢɦ ɩɪɨɞɭɤɬɨɦ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ 

ɦɚɥɨɝɨ ɛɢɡɧɟɫɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɧɬɟɪɮɟɣɫ ɧɚ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ ɫ ɛɨɥɶɲɢɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɧɚɞɫɬɪɨɟɤ ɬɪɭɞɟɧ ɞɥɹ ɩɨɧɢɦɚɧɢɹ.  

Ɉɬɞɟɥɶɧɚɹ ɤɚɬɟɝɨɪɢɹ ɫɢɫɬɟɦ – ɷɬɨ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɰɟɩɨɱɤɚɦɢ 

ɩɨɫɬɚɜɨɤ. ɗɬɨ ɤɚɬɟɝɨɪɢɢ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɨɝɪɨɦɧɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ, 
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ɤɨɬɨɪɵɣ ɩɨɞɜɟɪɠɟɧ ɚɤɬɢɜɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɢ ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɩɪɨɝɧɨɡɧɵɟ 

ɦɨɞɟɥɢ.    

Ɉɞɧɚ ɢɡ ɩɨɩɭɥɹɪɧɵɯ ɫɢɫɬɟɦ «1ɋ: ɉɪɟɞɩɪɢɹɬɢɟ 8. ɍɩɪɚɜɥɟɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ» ɬɨɠɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɦɚɥɨɝɨ, ɫɪɟɞɧɟɝɨ ɢ 

ɤɪɭɩɧɨɝɨ ɛɢɡɧɟɫɚ ɫɜɨɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ ɢ ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɩɪɨɝɧɨɡɧɵɟ 

ɨɬɱɟɬɵ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ, ɫɨɞɟɪɠɢɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ.  

ȼ ɫɢɫɬɟɦɟ «1ɋ:ɉɪɟɞɩɪɢɹɬɢɟ» ɫɭɳɟɫɬɜɭɟɬ ɧɟɛɨɥɶɲɨɣ, ɧɨ ɞɨɫɬɚɬɨɱɧɨ 

ɫɨɜɪɟɦɟɧɧɵɣ ɩɚɤɟɬ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɫɬɪɨɢɬɶ 

ɫɨɛɫɬɜɟɧɧɵɣ ɩɪɨɝɧɨɡ. Ɍɚɤ ɤɚɤ ɷɬɚ ɫɢɫɬɟɦɚ ɨɱɟɧɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ, ɬɨ 

ɧɟɛɨɥɶɲɢɦ ɩɪɟɞɩɪɢɹɬɢɹɦ ɯɨɬɹ ɛɵ ɫ ɨɞɧɢɦ ɩɪɨɝɪɚɦɦɢɫɬɨɦ ɲɬɚɬɟ ɦɨɠɟɬ ɛɵɬɶ 

ɜɩɨɥɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ ɮɭɧɤɰɢɢ. Ɋɹɞɨɜɨɦɭ ɠɟ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɥɢɧɢɹ ɬɪɟɧɞɚ, ɤɨɬɨɪɭɸ ɦɨɠɟɦ ɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 2.  

 

 

Ɋɢɫɭɧɨɤ 2 -  ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɩɪɢ ɩɨɦɨɳɢ ɥɢɧɢɢ ɬɪɟɧɞɚ 

 

Ʉ ɩɪɨɞɭɤɬɚɦ ɜɵɫɨɤɨɝɨ ɤɥɚɫɫɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɚɤ ɠɟ ɨɬɧɨɫɹɬɫɹ 

KORUS  Forecast ɢ ForeCAST Pro. ɂɧɬɟɪɮɟɣɫ ɩɟɪɜɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɧɨ 

ɪɚɫɫɦɨɬɪɟɬɶ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫɭɧɨɤ 3 - ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ KORUS FORECAST 

 

KORUS FORECAST ɹɜɥɹɟɬɫɹ ɨɛɥɚɱɧɵɦ ɫɟɪɜɢɫɨɦ ɞɥɹ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ. Ɉɧ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɫɩɟɰɢɚɥɢɫɬɚɦɢ «ɄɈɊɍɋ 

Ʉɨɧɫɚɥɬɢɧɝ» ɫ ɭɱɟɬɨɦ ɨɬɪɚɫɥɟɜɨɣ ɫɩɟɰɢɮɢɤɢ ɪɢɬɟɣɥɚ.  

ɇɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɡɚɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɷɬɨɝɨ 

ɩɪɨɞɭɤɬɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɚɤɟɬ ɧɚɫɬɪɨɟɧɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɨɬɱɟɬɨɜ, 

ɩɨɡɜɨɥɹɸɳɢɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬɫɥɟɠɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɧɚɢɛɨɥɟɟ 

ɜɚɠɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɩɪɨɝɧɨɡɭ ɢ ɥɨɝɢɫɬɢɤɟ:  

− ɨɬɱɟɬ ɩɨ ɨɰɟɧɤɟ ɩɪɨɝɧɨɡɚ ɧɚ ɥɸɛɨɦ ɭɪɨɜɧɟ ɞɟɬɚɥɢɡɚɰɢɢ 

ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɢ ɬɨɜɚɪɧɨɣ ɢɟɪɚɪɯɢɢ; 

− ɨɬɱɟɬ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɨɲɢɛɤɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɩɪɢɱɢɧɵ ɢɯ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ; 

− ɨɬɱɟɬ ɨɛ ɭɪɨɜɧɟ ɫɟɪɜɢɫɚ ɥɨɝɢɫɬɢɤɢ ɩɨ ɜɫɟɣ ɫɟɬɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɞɟɬɚɥɢɡɚɰɢɢ ɞɨ ɤɨɧɤɪɟɬɧɨɝɨ ɦɚɝɚɡɢɧɚ (ɦɨɠɟɬ ɛɵɬɶ ɞɨɪɚɛɨɬɚɧ ɩɨɞ ɜɚɲɢ 

ɬɪɟɛɨɜɚɧɢɹ); 

− ɨɬɱɟɬ ɩɨ ɩɟɪɢɨɞɭ ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɢ ɬɨɜɚɪɨɜ ɫ ɚɝɪɟɝɚɰɢɟɣ ɞɨ ɧɟɞɟɥɢ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜ ɞɢɧɚɦɢɤɟ; 

− ɨɬɱɟɬ ɩɨ ɫɩɢɫɚɧɢɸ ɩɪɨɞɭɤɰɢɢ; 
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− ɨɬɱɟɬ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɦɨ-ɚɤɰɢɣ; 

− ɨɬɱɟɬ ɩɨ ɧɟɥɢɤɜɢɞɧɵɦ ɡɚɩɚɫɚɦ; 

− ɞɢɚɝɪɚɦɦɚ ɪɚɫɫɟɢɜɚɧɢɹ ɩɨ ɨɬɫɭɬɫɬɜɢɸ ɬɨɜɚɪɚ ɧɚ ɩɨɥɤɟ ɜ ɪɚɡɪɟɡɟ 

ɤɚɬɟɝɨɪɢɣ, ɦɚɝɚɡɢɧɨɜ; 

− ɞɢɚɝɪɚɦɦɚ ɪɚɫɫɟɢɜɚɧɢɹ ɩɨ ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɢ ɢ ɬɨɜɚɪɧɨɦɭ ɡɚɩɚɫɭ. 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ForeCAST Pro.  

 

 

Ɋɢɫɭɧɨɤ 4 - ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ FORECAST PRO 

 

Novo Forecast, ɱɬɨ ɩɪɨɝɪɚɦɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɚɧɚɥɢɡɢɪɭɟɬ ɜɪɟɦɟɧɧɵɟ 

ɪɹɞɵ, ɩɨɞɛɢɪɚɟɬ ɦɨɞɟɥɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬ ɩɪɨɝɧɨɡ ɧɚ ɥɸɛɨɦ 

ɭɪɨɜɧɟ ɞɟɬɚɥɢɡɚɰɢɢ - ɩɨ ɝɟɨɝɪɚɮɢɱɟɫɤɢɦ ɥɨɤɚɰɢɹɦ, ɤɥɢɟɧɬɚɦ, ɬɨɜɚɪɧɵɦ 

ɤɚɬɟɝɨɪɢɹɦ, ɬɨɜɚɪɚɦ, ɦɟɫɹɰɚɦ, ɞɧɹɦ. Ⱦɥɹ ɩɨɞɛɨɪɚ ɦɨɞɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɚɥɝɨɪɢɬɦɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɛɢɛɥɢɨɬɟɤɚ ɢɡ 3000+ ɤɨɦɛɢɧɚɰɢɣ 

ɩɪɨɝɧɨɡɧɵɯ ɦɨɞɟɥɟɣ. ɉɨɞɛɨɪ ɦɨɞɟɥɟɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɚɠɞɨɦ ɪɚɫɫɱɟɬɧɨɦ 

ɰɢɤɥɟ. Ⱥɥɝɨɪɢɬɦɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɚɞɩɚɬɢɪɭɸɬɫɹ ɤ ɫɩɟɰɢɮɢɤɟ ɞɚɧɧɵɯ ɢ 

ɩɨɞɞɟɪɠɢɜɚɸɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɝɧɨɡɨɜ. 



13 
 

Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɭɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɩɪɨɝɧɨɡ ɪɟɝɭɥɹɪɧɨ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɮɚɤɬɨɪɚɦɢ. Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɩɪɨɝɧɨɡɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ 

ɪɚɫɩɢɫɚɧɢɸ ɢ ɫ ɱɚɫɬɨɬɨɣ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɤɥɢɟɧɬɨɦ. Ⱦɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɮɚɤɬɨɪɵ ɢɡ ɢɧɬɟɪɮɟɣɫɚ Novo Forecast Enterprise 

ɢɥɢ ɢɡ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ȼɨɥɶɲɚɹ ɠɟ ɱɚɫɬɶ ɤɨɦɩɚɧɢɣ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɩɨɥɶɡɭɸɬɫɹ 

ɩɚɤɟɬɨɦ MS Office Excel. ɗɬɨɬ ɩɚɤɟɬ ɫɨɞɟɪɠɢɬ ɨɝɪɨɦɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ, ɫɨɞɟɪɠɢɬ ɨɫɧɨɜɧɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɩɨɡɜɨɥɹɟɬ 

ɪɟɚɥɢɡɨɜɚɬɶ ɜɪɭɱɧɭɸ ɥɸɛɭɸ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ, 

ɩɨɫɬɪɨɢɬɶ ɨɬɱɟɬ. ɗɬɨɬ ɢɧɫɬɪɭɦɟɧɬ ɨɱɟɧɶ ɩɨɩɭɥɹɪɟɧ ɢ ɨɩɵɬ ɪɚɛɨɬɵ ɜ ɧɟɦ ɢɦɟɟɬ 

ɭɠɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ. Ɉɞɧɚɤɨ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɥɨɠɧɵɯ ɦɟɬɨɞɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ. 

 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ ɦɨɞɟɥɟɣ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

 

ɑɬɨ ɬɚɤɨɟ ɩɪɨɞɚɠɚ? ɗɬɨ ɫɞɟɥɤɚ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, 

ɤɨɬɨɪɚɹ ɩɪɢɧɨɫɢɬ ɩɪɢɛɵɥɶ. ɍ ɧɚɫ ɟɫɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɞɟɥɨɤ ɜ ɩɪɨɲɥɨɦ 

ɢ ɩɪɟɞɩɨɥɚɝɚɟɦɵɟ ɫɞɟɥɤɢ ɜ ɛɭɞɭɳɟɦ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɵ ɦɨɠɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɲɥɵɯ ɩɪɨɞɚɠ ɢɥɢ 

ɩɪɟɞɩɨɥɨɠɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɫɞɟɥɨɤ ɜ ɛɭɞɭɳɟɦ. 

ȼɥɚɫɨɜ Ⱦ.ȼ., Ȼɨɠɤɨ ȼ.Π.  ɜ ɩɨɫɨɛɢɢ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ 

ɷɤɨɧɨɦɢɤɟ ɢ ɭɩɪɚɜɥɟɧɢɢ» ɨɩɢɫɵɜɚɸɬ ɦɟɬɨɞɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: «ɫɭɳɟɫɬɜɭɸɬ, ɧɚɩɪɢɦɟɪ, ɫɚɦɵɟ ɩɪɨɫɬɟɣɲɢɟ ɦɟɬɨɞɵ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɢɫɜɨɟɧɢɢ ɤɚɠɞɨɣ ɫɞɟɥɤɟ ɫɬɪɨɝɨ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɨɰɟɧɬɚ ɜɟɪɨɹɬɧɨɫɬɢ. Ⱥ ɡɚɬɟɦ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɫɞɟɥɤɢ ɧɚ ɟё ɫɭɦɦɭ ɫɭɦɦɢɪɭɸɬɫɹ.  
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ȼ ɷɬɨɦ ɩɨɞɯɨɞɟ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɢɟ ɫɭɦɦɵ ɫɞɟɥɨɤ ɜ ɪɚɣɨɧɟ 

ɜɟɪɨɹɬɧɵɯ 20–60 % ɦɨɝɭɬ ɫɞɟɥɚɬɶ ɨɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ (ɜɡɜɟɲɟɧɧɵɣ 

ɩɪɨɝɧɨɡ) ɧɟɪɟɚɥɶɧɨ ɛɨɥɶɲɢɦ.  

Ɇɨɠɧɨ ɫɞɟɥɚɬɶ ɧɟɤɨɬɨɪɵɟ ɝɪɚɞɚɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɢɬɶ ɩɪɨɝɧɨɡɵ ɩɨ 

ɤɚɬɟɝɨɪɢɹɦ: ɩɟɫɫɢɦɢɫɬɢɱɧɵɣ, ɪɟɚɥɢɫɬɢɱɧɵɣ ɢ ɨɩɬɢɦɢɫɬɢɱɧɵɣ ɩɪɨɝɧɨɡ, ɚ 

ɬɚɤɠɟ ɞɨɛɚɜɢɬɶ ɢɦ ɜɟɫɚ-ɤɨɷɮɮɢɰɢɟɧɬɵ. ɉɪɨɞɚɜɟɰ ɩɢɲɟɬ, ɤɚɤɭɸ ɫɭɦɦɭ ɨɧ 

ɨɠɢɞɚɟɬ ɨɬ ɜɫɟɯ ɫɞɟɥɨɤ ɜ ɯɭɞɲɟɦ ɫɥɭɱɚɟ (ɩɟɫɫɢɦɢɫɬɢɱɧɵɣ ɜɚɪɢɚɧɬ), ɡɚɬɟɦ – 

ɱɬɨ, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɩɪɨɢɡɨɣɞɟɬ (ɪɟɚɥɢɫɬɢɱɧɵɣ ɜɚɪɢɚɧɬ), ɢ, ɧɚɤɨɧɟɰ, ɤɚɤɨɣ 

ɫɭɦɦɵ ɫɬɨɢɬ ɨɠɢɞɚɬɶ, ɟɫɥɢ ɜɫɟ ɛɭɞɟɬ ɪɚɡɜɢɜɚɬɶɫɹ ɜ ɩɨɥɶɡɭ ɤɨɦɩɚɧɢɢ 

(ɨɩɬɢɦɢɫɬɢɱɧɵɣ ɜɚɪɢɚɧɬ). ɗɬɨɬ ɜɚɪɢɚɧɬ ɫɚɦɵɣ ɩɪɨɫɬɨɣ, ɫɨ ɜɫɟɦɢ ɩɥɸɫɚɦɢ ɢ 

ɦɢɧɭɫɚɦɢ, ɜɵɬɟɤɚɸɳɢɦɢ ɢɡ ɷɬɨɝɨ ɮɚɤɬɚ. 

Ɉɬɪɢɰɚɬɟɥɶɧɨɣ ɱɟɪɬɨɣ ɷɬɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɨɱɟɜɢɞɧɵɣ ɧɟɞɨɫɬɚɬɨɤ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɫɞɟɥɤɟ. ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɮɚɤɬ-

ɪɟɡɭɥɶɬɚɬ ɫɨɜɩɚɞɟɬ ɫ ɪɟɚɥɢɫɬɢɱɧɵɦ ɜɚɪɢɚɧɬɨɦ ɩɪɨɝɧɨɡɚ, ɨɱɟɧɶ ɦɚɥɚ. 

ȿɫɬɟɫɬɜɟɧɧɨ, ɜ ɷɬɨɣ ɫɢɫɬɟɦɟ ɜɡɜɟɲɟɧɧɵɣ ɩɪɨɝɧɨɡ ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ 

ɪɟɚɥɢɫɬɢɱɧɵɣ ɜɚɪɢɚɧɬ». 

ȿ.ɇ. Ȼɚɪɢɤɚɟɜ ɜ ɫɬɚɬɶɟ «Ɇɟɬɨɞɵ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ» ɝɪɭɩɩɢɪɭɟɬ 

ɩɪɟɞɥɚɝɚɟɬ ɫɥɟɞɭɸɳɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɦɟɬɨɞɨɜ: 

− ɦɟɬɨɞɵ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ;  

− ɷɤɨɧɨɦɢɤɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ.  

Ȼɨɥɶɲɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɫɥɨɜɚɪɶ ɝɥɚɫɢɬ, ɱɬɨ «ɦɟɬɨɞ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ 

– ɷɬɨ ɫɩɨɫɨɛ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɨɰɟɧɤɢ ɛɭɞɭɳɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɣɫɬɜɢɣ ɧɚ 

ɨɫɧɨɜɟ ɩɪɨɝɧɨɡɨɜ ɫɩɟɰɢɚɥɢɫɬɨɜ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɦɟɬɨɞɚ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ 

ɩɪɨɜɨɞɢɬɫɹ ɨɩɪɨɫ ɫɩɟɰɢɚɥɶɧɨɣ ɝɪɭɩɩɵ ɷɤɫɩɟɪɬɨɜ (5-7 ɱɟɥɨɜɟɤ) ɫ ɰɟɥɶɸ 

ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɜɟɥɢɱɢɧ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɰɟɧɤɢ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɜɨɩɪɨɫɚ. ȼ ɫɨɫɬɚɜ ɷɤɫɩɟɪɬɨɜ ɫɥɟɞɭɟɬ ɜɤɥɸɱɚɬɶ ɥɸɞɟɣ ɫ ɪɚɡɧɵɦɢ 

ɬɢɩɚɦɢ ɦɵɲɥɟɧɢɹ - ɨɛɪɚɡɧɨɟ ɢ ɫɥɨɜɟɫɧɨ-ɥɨɝɢɱɟɫɤɨɟ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɭɫɩɟɲɧɨɦɭ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ. Ɇɟɬɨɞɵ ɛɵɜɚɸɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢ 

ɤɨɥɥɟɤɬɢɜɧɵɟ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɪɢɫɤɚ ɨɲɢɛɤɢ ɨɛɳɢɣ ɪɟɡɭɥɶɬɚɬ ɩɪɨɝɧɨɡɚ 

ɨɛɵɱɧɨ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɜɡɜɟɲɟɧɧɵɯ ɨɰɟɧɨɤ ɧɟɫɤɨɥɶɤɢɯ ɷɤɫɩɟɪɬɨɜ. Ʉ ɧɢɦ 
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ɨɬɧɨɫɹɬ ɦɟɬɨɞ «ɤɨɦɢɫɫɢɣ», «ɦɟɬɨɞ Ⱦɟɥɶɮɢ», ɦɟɬɨɞ «ɤɨɥɥɟɤɬɢɜɧɨɣ ɝɟɧɟɪɚɰɢɢ 

ɢɞɟɣ» («ɦɨɡɝɨɜɚɹ ɚɬɚɤɚ»), ɦɟɬɨɞ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɞɪɭɝɢɟ». 

Ɂɚɜɶɹɥɨɜ ɉ.ɋ. ɜ ɤɧɢɝɟ «Ɇɚɪɤɟɬɢɧɝ ɜ ɫɯɟɦɚɯ, ɪɢɫɭɧɤɚɯ ɢ ɬɚɛɥɢɰɚɯ» 

ɩɪɢɜɨɞɢɬ ɫɥɟɞɭɸɳɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɷɤɫɩɟɪɬɧɵɯ ɦɟɬɨɞɨɜ, ɤɨɬɨɪɚɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 - Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɷɤɫɩɟɪɬɧɵɯ ɦɟɬɨɞɨɜ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

Ɇɟɬɨɞ Ɉɩɪɟɞɟɥɟɧɢɟ Ɏɨɪɦɵ, ɞɢɚɩɚɡɨɧ ɗɤɨɧɨɦɢɱɟɫɤɢɣ 
ɩɪɢɦɟɪ 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ 
ɩɪɨɛɥɟɦɵ 

Ɇɟɬɨɞ Ⱦɟɥɶɮɢ Ɏɨɪɦɚ 
ɨɩɪɨɫɚ 
ɷɤɫɩɟɪɬɨɜ, 
ɩɪɢ ɤɨɬɨɪɨɣ 
ɢɯ 
ɚɧɨɧɢɦɧɵɟ 
ɨɬɜɟɬɵ 
ɫɨɛɢɪɚɸɬ ɜ 
ɬɟɱɟɧɢɟ 
ɧɟɫɤɨɥɶɤɢɯ 
ɬɭɪɨɜ ɢ ɱɟɪɟɡ 
ɨɡɧɚɤɨɦɥɟɧɢɟ 
ɫ 
ɩɪɨɦɟɠɭɬɨɱɧ
ɵɦɢ ɪɟɡɭɥɶ-
ɬɚɬɚɦɢ 
ɩɨɥɭɱɚɸɬ 
ɝɪɭɩɩɨɜɭɸ 
ɨɰɟɧɤɭ 
ɢɧɬɟɪɟɫɭɸɳɟ
ɝɨ ɩɪɨɰɟɫɫɚ 

Ⱦɨɥɝɨɫɪɨɱɧɵɟ ɉɪɨɢɡɜɨɞɫɬɜɨ, 
ɫɛɵɬ ɨɬɪɚɫɥɢ ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ 
ɜɟɥɢɱɢɧɚɯ 
ɜɥɢɹɸɳɢɯ 
ɮɚɤɬɨɪɨɜ, 
ɢɡɦɟɧɟɧɢɹ 
ɨɛɳɟɫɬɜɟɧɧɵɯ 
ɧɨɪɦ ɩɨɜɟɞɟɧɢɹ 

ɇɚɝɥɹɞɧɨɫɬɶ 
ɪɟɡɭɥɶɬɚɬɨɜ, 
ɩɪɢɜɥɟɱɟɧɢɟ 
ɷɤɫɩɟɪɬɨɜ ɩɨ 
ɢɧɬɟɪɟɫɭɸɳɟɣ 
ɩɪɨɛɥɟɦɟ, 
ɚɧɨɧɢɦɧɨɫɬɶ 
ɭɱɚɫɬɧɢɤɨɜ. 
ɇɟɝɢɛɤɚɹ ɦɟɬɨɞɢɤɚ, 
ɜɵɫɨɤɚɹ 
ɩɨɬɪɟɛɧɨɫɬɶ ɜɨ 
ɜɪɟɦɟɧɢ, ɬɟɧɞɟɧɰɢɹ 
ɤ ɤɨɧɫɟɪɜɚɬɢɜɧɵɦ 
ɨɰɟɧɤɚɦ, 
ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɫɬɶ 
ɬɟɯɧɢɱɟɫɤɢɯ 
ɢɡɦɟɧɟɧɢɣ 

ɋɰɟɧɚɪɢɢ ɉɪɟɞɫɤɚɡɚɧɢɟ 
ɪɚɡɜɢɬɢɹ ɢ 
ɛɭɞɭɳɟɝɨ 
ɫɨɫɬɨɹɧɢɹ 
ɮɚɤɬɨɪɨɜ, 
ɜɥɢɹɸɳɢɯ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɟ 
ɢ 
ɨɩɪɟɞɟɥɟɧɢɟ 
ɜɨɡɦɨɠɧɵɯ 
ɞɟɣɫɬɜɢɣ 
ɩɪɟɞɩɪɢɧɢɦɚ
ɬɟɥɹ 

Ⱦɨɥɝɨɫɪɨɱɧɵɟ ɂɫɫɥɟɞɨɜɚɧɢɹ 
ɬɢɩɚ: «ȼɟɪɬɨɥɟɬ 
ɧɚɱɚɥɚ 
ɫɥɟɞɭɸɳɟɝɨ 
ɫɬɨɥɟɬɢɹ — 
ɛɭɞɭɳɟɟ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧ
ɨɣ ɬɟɯɧɢɤɢ — 
ɛɭɞɭɳɟɟ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɤɨɫɦɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ» 

ɉɨɞɯɨɞɢɬ ɞɥɹ 
ɫɥɨɠɧɵɯ 
ɤɨɦɩɥɟɤɫɧɵɯ 
ɩɪɨɛɥɟɦ ɬɢɩɚ 
ɝɟɧɟɪɚɰɢɢ ɢɞɟɣ 
ɧɨɜɵɯ ɩɪɨɞɭɤɬɨɜ 
ɢɥɢ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ 
ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɞɢɜɟɪɫɢɮɢɤɚɰɢɢ. 

ȼɵɫɨɤɚɹ 
ɫɭɛɴɟɤɬɢɜɧɨɫɬɶ 
ɨɰɟɧɨɤ. 
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ɗɬɢ ɦɟɬɨɞɵ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɭɱɚɹɯ ɡɚɬɪɭɞɧɟɧɧɨɫɬɢ 

ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɝɧɨɡɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ [2].      

ɗɤɨɧɨɦɢɤɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ - ɝɪɭɩɩɚ ɦɟɬɨɞɨɜ, 

ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɨɛɲɢɪɧɵɣ ɧɚɛɨɪ ɪɚɡɥɢɱɧɵɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ.  

Ɂɞɟɫɶ ɞɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɧɟɤɨɬɨɪɵɟ ɩɨɧɹɬɢɹ. ɘ. Ƚ. ɑɭɱɭɟɜɚ 

ɜ ɫɜɨɟɣ ɞɨɤɬɨɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ «ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɧɚɢɛɨɥɶɲɟɝɨ 

ɩɨɞɨɛɢɹ» ɜɵɞɟɥɹɟɬ ɭɤɚɡɚɧɧɵɟ ɧɢɠɟ ɪɚɡɥɢɱɢɹ ɦɟɬɨɞɚ ɢ ɦɨɞɟɥɢ. 

Ɇɟɬɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ - ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɫɨɜɟɪɲɢɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɨɞɟɥɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ.  

Ɇɨɞɟɥɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ — ɷɬɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ, 

ɚɞɟɤɜɚɬɧɨ ɨɩɢɫɵɜɚɸɳɟɟ ɢɫɫɥɟɞɭɟɦɵɣ ɩɪɨɰɟɫɫ ɢ ɹɜɥɹɸɳɟɟɫɹ ɨɫɧɨɜɨɣ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɟɝɨ ɛɭɞɭɳɢɯ ɡɧɚɱɟɧɢɣ [3].  

Ɉɛɳɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɦɟɬɨɞɨɜ ɢ ɦɨɞɟɥɟɣ ɦɨɠɧɨ ɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 5 

ɧɢɠɟ. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɦɨɞɟɥɟɣ ɨɬɧɨɫɹɬ 

ɩɪɨɫɬɨɬɭ, ɝɢɛɤɨɫɬɶ, ɚ ɬɚɤɠɟ ɟɞɢɧɨɨɛɪɚɡɢɟ ɢɯ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [4]. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɢɧɟɣɧɵɯ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɪɟɡɭɥɶɬɚɬ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧ ɛɵɫɬɪɟɟ, ɱɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɨɫɬɚɥɶɧɵɯ ɦɨɞɟɥɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɨɫɬɨɢɧɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɩɪɨɡɪɚɱɧɨɫɬɶ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɬ. ɟ. ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɚɧɚɥɢɡɚ ɜɫɟɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 

ɜɵɱɢɫɥɟɧɢɣ. 

ɘ. Ƚ. ɑɭɱɭɟɜɚ ɜ ɫɜɨɟɣ ɞɨɤɬɨɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ «ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 

ɦɟɬɨɞɨɦ ɧɚɢɛɨɥɶɲɟɝɨ ɩɨɞɨɛɢɹ» ɩɢɲɟɬ, ɱɬɨ «ɨɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ 

ɧɟɥɢɧɟɣɧɵɯ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɚ ɬɚɤɠɟ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 

ɦɨɞɟɥɢ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɥɢɧɟɣɧɵɯ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɹɜɥɹɸɬɫɹ ɧɢɡɤɚɹ 

ɚɞɚɩɬɢɜɧɨɫɬɶ ɢ ɨɬɫɭɬɫɬɜɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɟɥɢɧɟɣɧɵɯ 

ɩɪɨɰɟɫɫɨɜ. 
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ȼɚɠɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɚɜɬɨɪɟɝɪɟɫɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɹɜɥɹɸɬɫɹ ɢɯ 

ɩɪɨɫɬɨɬɚ ɢ ɩɪɨɡɪɚɱɧɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȿɳɟ ɨɞɧɢɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɹɜɥɹɟɬɫɹ 

ɟɞɢɧɨɨɛɪɚɡɢɟ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɡɚɥɨɠɟɧɧɨɟ ɜ ɪɚɛɨɬɟ [5]. ɇɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɞɚɧɧɵɣ ɤɥɚɫɫ ɦɨɞɟɥɟɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 

ɩɨɩɭɥɹɪɧɵɯ, ɚ ɩɨɬɨɦɭ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɥɟɝɤɨ ɧɚɣɬɢ ɩɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ 

ɚɜɬɨɪɟɝɪɟɫɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɧɵɯ 

ɪɹɞɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɦɨɞɟɥɟɣ 

ɹɜɥɹɸɬɫɹ: ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ, ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɤɨɬɨɪɵɯ 

ɧɟɨɞɧɨɡɧɚɱɧɚ ɢ ɪɟɫɭɪɫɨɟɦɤɚ [6]; ɧɢɡɤɚɹ ɚɞɚɩɬɢɜɧɨɫɬɶ ɦɨɞɟɥɟɣ, ɚ ɬɚɤɠɟ 

ɥɢɧɟɣɧɨɫɬɶ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɨɬɫɭɬɫɬɜɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɧɟɥɢɧɟɣɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɧɚ ɩɪɚɤɬɢɤɟ.  

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ 

ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɨɬɚ ɢ ɟɞɢɧɨɨɛɪɚɡɢɟ ɢɯ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ⱦɚɧɧɵɣ 

Ɋɢɫɭɧɨɤ 5 - Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɟɬɨɞɨɜ ɢ ɦɨɞɟɥɟɣ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
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ɤɥɚɫɫ ɦɨɞɟɥɟɣ ɱɚɳɟ ɞɪɭɝɢɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɨɥɝɨɫɪɨɱɧɨɝɨ   

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ [7]. ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɦɨɞɟɥɟɣ ɹɜɥɹɟɬɫɹ 

ɨɬɫɭɬɫɬɜɢɟ ɝɢɛɤɨɫɬɢ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɧɟɣɪɨɫɟɬɟɜɵɯ ɦɨɞɟɥɟɣ ɹɜɥɹɟɬɫɹ 

ɧɟɥɢɧɟɣɧɨɫɬɶ, ɬ. ɟ. ɫɩɨɫɨɛɧɨɫɬɶ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɟɥɢɧɟɣɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ 

ɦɟɠɞɭ ɛɭɞɭɳɢɦɢ ɢ ɮɚɤɬɢɱɟɫɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɪɨɰɟɫɫɨɜ. Ⱦɪɭɝɢɦɢ ɜɚɠɧɵɦɢ 

ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɹɜɥɹɸɬɫɹ: ɚɞɚɩɬɢɜɧɨɫɬɶ, ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ (ɩɚɪɚɥɥɟɥɶɧɚɹ 

ɫɬɪɭɤɬɭɪɚ ANN ɭɫɤɨɪɹɟɬ ɜɵɱɢɫɥɟɧɢɹ) ɢ ɟɞɢɧɨɨɛɪɚɡɢɟ ɢɯ ɚɧɚɥɢɡɚ ɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [8]. ɉɪɢ ɷɬɨɦ ɧɟɞɨɫɬɚɬɤɚɦɢ ANN ɹɜɥɹɸɬɫɹ ɨɬɫɭɬɫɬɜɢɟ 

ɩɪɨɡɪɚɱɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; ɫɥɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɚɪɯɢɬɟɤɬɭɪɵ, ɜɵɫɨɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɫɬɢ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ; ɫɥɨɠɧɨɫɬɶ ɜɵɛɨɪɚ 

ɚɥɝɨɪɢɬɦɚ ɨɛɭɱɟɧɢɹ ɢ ɪɟɫɭɪɫɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢɯ ɨɛɭɱɟɧɢɹ.  

ɉɪɨɫɬɨɬɚ ɢ ɟɞɢɧɨɨɛɪɚɡɢɟ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ 

ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɦɨɞɟɥɟɣ ɧɚ ɛɚɡɟ ɰɟɩɟɣ Ɇɚɪɤɨɜɚ. ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɵɯ ɦɨɞɟɥɟɣ 

ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɫ ɞɥɢɧɧɨɣ 

ɩɚɦɹɬɶɸ [9]. 

Ɇɨɞɟɥɢ ɧɚ ɛɚɡɟ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɞɟɪɟɜɶɟɜ. 

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɦɨɞɟɥɟɣ ɹɜɥɹɸɬɫɹ: ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ, ɡɚ ɫɱɟɬ 

ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɚ ɛɵɫɬɪɚɹ ɨɛɪɚɛɨɬɤɚ ɫɜɟɪɯɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɞɚɧɧɵɯ; 

ɛɵɫɬɪɨɬɚ ɢ ɨɞɧɨɡɧɚɱɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɞɟɪɟɜɚ (ɜ ɨɬɥɢɱɢɟ ɨɬ ANN) [9], 

ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɬɟɝɨɪɢɚɥɶɧɵɟ ɜɧɟɲɧɢɟ ɮɚɤɬɨɪɵ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɵɯ ɦɨɞɟɥɟɣ ɹɜɥɹɸɬɫɹ ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ 

ɩɨɫɬɪɨɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɞɟɪɟɜɚ; ɫɥɨɠɧɨɫɬɶ ɜɨɩɪɨɫɚ ɨɫɬɚɧɨɜɚ ɬ. ɟ. ɜɨɩɪɨɫɚ ɨ ɬɨɦ, 

ɤɨɝɞɚ ɫɬɨɢɬ ɩɪɟɤɪɚɬɢɬɶ ɞɚɥɶɧɟɣɲɢɟ ɜɟɬɜɥɟɧɢɹ; ɨɬɫɭɬɫɬɜɢɟ ɟɞɢɧɨɨɛɪɚɡɢɹ ɢɯ 

ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [10]». 

ɋɪɟɞɢ ɬɚɤɨɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɫɥɨɠɧɨ ɧɟ ɡɚɛɥɭɞɢɬɶɫɹ. 

Ɉɞɧɢɦ ɢɡ ɩɨɞɯɨɞɨɜ ɤ ɜɵɛɨɪɭ ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɫɬɟɩɟɧɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɫɬɢ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ. 

ɋɭɳɟɫɬɜɭɸɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɫɬɚɧɞɚɪɬɧɵɟ ɡɚɞɚɱɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɢɡɦɟɧɟɧɢɟ ɮɚɤɬɨɪɚ ɩɪɢɜɨɞɢɬ ɤ ɨɞɧɨɡɧɚɱɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ. Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ 

ɮɚɤɬɨɦ ɢ ɪɟɡɭɥɶɬɚɬɨɦ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɭɥɨɣ. 
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ɋɥɟɞɭɸɳɢɣ ɤɥɚɫɫ - ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ ɡɚɞɚɱɢ. Ⱦɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɧɨ 

ɫɥɟɞɭɸɳɟɟ ɫɜɨɣɫɬɜɨ: ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɮɚɤɬɨɪɚ ɪɟɡɭɥɶɬɚɬ ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ ɜ 

ɞɨɫɬɚɬɨɱɧɨ ɭɡɤɨɦ ɢɧɬɟɪɜɚɥɟ ɡɧɚɱɟɧɢɣ. ȼ ɫɥɚɛɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɡɚɞɚɱɚɯ 

ɢɡɦɟɧɟɧɢɟ ɮɚɤɬɨɪɚ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɪɟɡɭɥɶɬɚɬɚ 

ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ ɡɧɚɱɟɧɢɣ. ɂ ɩɨɫɥɟɞɧɢɣ ɤɥɚɫɫ — ɷɬɨ 

ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ ɡɚɞɚɱɢ. Ɂɞɟɫɶ ɢɡɦɟɧɟɧɢɟ ɮɚɤɬɨɪɚ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ 

ɫɨɜɟɪɲɟɧɧɨ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɦɭ ɪɟɡɭɥɶɬɚɬɭ. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɡɚɜɢɫɢɬ ɨɬ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɴɟɤɬɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɪɨɤɚ 

ɭɩɪɟɠɞɟɧɢɹ. Ɉɛɳɢɟ ɬɟɧɞɟɧɰɢɢ ɬɚɤɨɜɚ: ɢɧɬɟɪɜɚɥ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɪɚɬɧɨ 

ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɭɪɨɜɧɸ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɫɬɢ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ,  

ɤɚɤ ɢ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɡɚɞɚɱ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ 

ɦɟɬɨɞɵ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɢ ɬɪɟɧɞɨɜɵɟ ɦɨɞɟɥɢ. Ⱦɥɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ 

ɬɪɟɧɞɨɜɵɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ. Ⱦɥɹ ɫɥɚɛɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ – 

ɷɤɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɢ ɦɟɬɨɞɵ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ. Ⱦɥɹ 

ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ – ɦɟɬɨɞɵ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ ɬɚɤ ɠɟ, ɜɵɛɨɪ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤ ɠɟ  

ɞɨɫɬɚɬɨɱɧɵɦ ɨɛɴɟɦɨɦ «ɱɢɫɬɵɯ» ɞɚɧɧɵɯ, ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɛɢɡɧɟɫɚ, 

ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɛɸɞɠɟɬɨɦ, ɫɤɨɪɨɫɬɶɸ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɩɟɪɫɩɟɤɬɢɜɚɦɢ ɪɚɡɜɢɬɢɹ 

ɤɨɦɩɚɧɢɢ. 

Ʉɚɠɞɚɹ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɝɪɭɩɩ ɦɟɬɨɞɨɜ ɨɛɥɚɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 

ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɢ ɧɟɞɨɫɬɚɬɤɚɦɢ. ɇɨ ɞɥɹ ɧɚɢɥɭɱɲɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɥɟɞɭɟɬ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ 

ɦɟɬɨɞɨɜ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

ɇɭɠɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɢ ɞɥɹ ɨɞɧɨɣ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 

ɝɪɭɩɩ ɦɨɞɟɥɟɣ (ɢ ɦɟɬɨɞɨɜ) ɜ ɞɨɫɬɨɢɧɫɬɜɚɯ ɧɟ ɭɤɚɡɚɧɚ ɬɨɱɧɨɫɬɶ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ɗɬɨ ɫɞɟɥɚɧɨ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɦɨɞɟɥɢ, ɧɨ ɢ ɨɬ ɨɩɵɬɚ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹ, ɨɬ ɞɨɫɬɭɩɧɨɫɬɢ ɞɚɧɧɵɯ, ɨɬ ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɚɩɩɚɪɚɬɧɨɣ 

ɦɨɳɧɨɫɬɢ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. 
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1.3 Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɢ ɦɨɞɟɥɟɣ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ  

 

ɋɥɟɞɭɸɳɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɲɢɛɤɢ ɨɬɧɨɫɹɬɫɹ ɤ 

ɩɨɤɚɡɚɬɟɥɹɦ ɫɪɟɞɧɢɯ ɨɲɢɛɨɤ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ 

ɬɨɱɧɨɫɬɢ ɩɪɨɝɧɨɡɚ ɢɫɩɨɥɶɡɭɟɬɫɹ MAPE – ɫɪɟɞɧɹɹ ɚɛɫɨɥɸɬɧɚɹ ɨɲɢɛɤɚ ɜ 

ɩɪɨɰɟɧɬɚɯ: 

 MAPE = ଵ∑ |zሺtሻ−ẑሺtሻ|zሺtሻt=ଵ ⋅ ͳͲͲ% ,      (1) 

 

ɝɞɟ zሺtሻ – ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ, ɚ ẑሺtሻ  – ɩɪɨɝɧɨɡɧɨɟ. 

Ⱦɚɧɧɚɹ ɨɰɟɧɤɚ ɩɨɤɚɡɵɜɚɟɬ ɧɚ ɫɤɨɥɶɤɨ ɜɟɥɢɤɢ ɨɲɢɛɤɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ 

ɡɧɚɱɟɧɢɹɦɢ ɪɹɞɚ, ɯɨɪɨɲɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɨɞɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɪɚɡɧɵɯ 

ɪɹɞɨɜ, ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɪɚɡɧɵɯ ɦɨɞɟɥɟɣ ɞɥɹ ɨɞɧɨɝɨ ɪɹɞɚ. 

Ɉɧɚ ɬɚɤɠɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ, ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ 

ɤɨɬɨɪɵɯ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ 1. ɇɚɩɪɢɦɟɪ, ɨɰɟɧɤɢ ɨɲɢɛɤɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨɱɬɢ ɜɨ ɜɫɟɯ ɫɬɚɬɶɹɯ ɩɪɢɜɨɞɹɬɫɹ ɤɚɤ ɡɧɚɱɟɧɢɹ MAPE. 

ȿɫɥɢ ɠɟ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɛɥɢɡɤɢ ɤ 0, ɬɨ ɜ 

ɡɧɚɦɟɧɚɬɟɥɟ ɨɤɚɠɟɬɫɹ ɨɱɟɧɶ ɦɚɥɟɧɶɤɨɟ ɱɢɫɥɨ, ɱɬɨ ɫɞɟɥɚɟɬ ɡɧɚɱɟɧɢɟ MAPE 

ɛɥɢɡɤɢɦ ɤ ɛɟɫɤɨɧɟɱɧɨɫɬɢ – ɷɬɨ ɧɟ ɫɨɜɫɟɦ ɤɨɪɪɟɤɬɧɨ. Ⱦɥɹ ɪɹɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ 

ɡɧɚɱɟɧɢɹ ɛɥɢɡɤɢɟ ɤ ɧɭɥɸ, ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɭɸ ɨɰɟɧɤɭ ɨɲɢɛɤɢ ɩɪɨɝɧɨɡɚ. 

ȿɫɥɢ ɪɹɞɵ ɫɨɞɟɪɠɚɬ ɡɧɚɱɟɧɢɹ ɛɥɢɡɤɢɟ ɤ ɧɭɥɸ, ɬɨɝɞɚ ɦɵ ɩɪɢɦɟɧɹɥɢ 

ɨɰɟɧɤɭ ɨɲɢɛɤɢ ɩɪɨɝɧɨɡɚ MAE – ɫɪɟɞɧɹɹ ɚɛɫɨɥɸɬɧɚɹ ɨɲɢɛɤɚ: 

 MAE = ଵ∑ |zሺtሻ−ẑሺtሻ|zሺtሻt=ଵ ,     (2) 
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ɝɞɟ zሺtሻ – ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ, ɚ ẑሺtሻ  – ɩɪɨɝɧɨɡɧɨɟ. 

Ʉɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɦɟɬɨɞɨɜ ɢɧɨɝɞɚ ɢɫɩɨɥɶɡɭɸɬ ɞɪɭɝɢɟ ɨɰɟɧɤɢ ɨɲɢɛɤɢ. 

Ɏɨɪɦɭɥɚ ɫɪɟɞɧɟɣ ɨɲɢɛɤɢ: 

  ME = ଵ∑ ሺzሺtሻ − ẑሺtሻሻt=ଵ      (3) 

 

ȼɫɬɪɟɱɚɟɬɫɹ ɟɳɟ ɞɪɭɝɨɟ ɧɚɡɜɚɧɢɟ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ — Bias (ɚɧɝɥ. – 

ɫɦɟɳɟɧɢɟ) ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɟɥɢɱɢɧɭ ɨɬɤɥɨɧɟɧɢɹ, ɚ ɬɚɤɠɟ — ɜ ɤɚɤɭɸ ɫɬɨɪɨɧɭ 

ɩɪɨɝɧɨɡ ɩɪɨɞɚɠ ɨɬɤɥɨɧɹɟɬɫɹ ɨɬ ɮɚɤɬɢɱɟɫɤɨɣ ɩɨɬɪɟɛɧɨɫɬɢ. ɗɬɨɬ ɢɧɞɢɤɚɬɨɪ 

ɩɨɤɚɡɵɜɚɟɬ, ɛɵɥ ɥɢ ɩɪɨɝɧɨɡ ɨɩɬɢɦɢɫɬɢɱɧɵɦ ɢɥɢ ɩɟɫɫɢɦɢɫɬɢɱɧɵɦ. Ɍɨ ɟɫɬɶ, 

ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ Bias ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɨɝɧɨɡ ɛɵɥ ɡɚɜɵɲɟɧ 

(ɪɟɚɥɶɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɨɤɚɡɚɥɚɫɶ ɧɢɠɟ), ɢ, ɧɚɨɛɨɪɨɬ, ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɨ ɬɨɦ, ɱɬɨ ɩɪɨɝɧɨɡ ɛɵɥ ɡɚɧɢɠɟɧ [12].  

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɢ ɛɨɥɟɟ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɦɟɧɢɦɵɦ ɫɩɨɫɨɛɨɦ ɨɰɟɧɤɢ 

ɬɨɱɧɨɫɬɢ ɩɪɨɝɧɨɡɚ  ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɟ ɫɪɚɜɧɟɧɢɟ ɡɧɚɱɟɧɢɹ, ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɧɨɝɨ 

ɬɟɦ ɢɥɢ ɢɧɵɦ ɦɟɬɨɞɨɦ, ɫ ɮɚɤɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɡɚ ɷɬɨɬ ɦɟɫɹɰ.  Ɉɞɧɚɤɨ ɷɬɨ 

ɧɟɜɨɡɦɨɠɧɨ ɫɞɟɥɚɬɶ ɡɚɪɚɧɟɟ, ɨɱɟɜɢɞɧɨ.  

 

1.4 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɨɞɟɥɢ 

 

ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɫ ɤɨɪɪɟɤɬɧɨɣ ɮɨɪɦɭɥɢɪɨɜɤɢ ɩɪɨɛɥɟɦɵ. 

ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ ɦɨɦɟɧɬɨɜ: 

ɞɨɫɬɚɬɨɱɧɨ ɥɢ ɨɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɞɚɠɚɯ (ɤɚɤ ɞɨɥɝɨ ɫɭɳɟɫɬɜɭɟɬ 

ɞɚɧɧɵɣ ɬɨɜɚɪ ɢɥɢ ɟɝɨ ɚɧɚɥɨɝɢ), ɨɠɢɞɚɸɬɫɹ ɥɢ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ 

ɚɫɫɨɪɬɢɦɟɧɬɟ, ɡɚɤɭɩɤɚɯ, ɭɪɨɜɧɟ ɫɩɪɨɫɚ, ɫɭɳɟɫɬɜɭɸɬ ɥɢ ɜɧɭɬɪɟɧɧɢɟ 

ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɢɡɭɱɚɟɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢ/ɢɥɢ ɜɧɭɬɪɢ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ, 

ɹɜɥɹɸɬɫɹ ɥɢ ɞɚɧɧɵɟ ɜɪɟɦɟɧɧɵɦ ɪɹɞɨɦ, ɫɭɳɟɫɬɜɭɸɬ ɥɢ ɫɟɡɨɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɢ 

ɬ.ɞ.  
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ɑɚɫɬɨ ɤɪɚɟɭɝɨɥɶɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ: ɟɟ ɬɢɩ, ɞɨɫɬɭɩɧɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ, 

ɨɞɧɨɪɨɞɧɨɫɬɶ, ɨɛɴɟɦ, ɱɢɫɬɨɬɚ. 

Ɉɩɢɫɚɧɧɵɟ ɦɟɬɨɞɵ ɦɨɝɭɬ ɭɱɢɬɵɜɚɬɶ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, ɧɨ 

ɧɟ ɜɫɟ ɨɧɢ ɞɨɫɬɭɩɧɵ ɞɥɹ ɦɚɥɨɝɨ ɛɢɡɧɟɫɚ, ɛɭɞɭɱɢ ɪɟɚɥɢɡɨɜɚɧɧɵɦɢ ɜ ɩɪɨɞɭɤɬɚɯ 

ɜɵɫɨɤɨɝɨ ɰɟɧɨɜɨɝɨ ɫɟɝɦɟɧɬɚ. Ɋɟɚɥɢɡɚɰɢɹ ɠɟ ɢɯ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɦɟɧɟɞɠɟɪɨɦ 

ɦɨɠɟɬ ɡɚɧɹɬɶ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɥɢɛɨ ɠɟ ɫɬɚɧɟɬ ɫɨɜɟɪɲɟɧɧɨ ɧɟɜɨɡɦɨɠɧɨɣ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɥɨɠɧɨɫɬɢ ɦɟɬɨɞɚ. ɇɨ ɞɚɠɟ ɛɭɞɭɱɢ 

ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜɪɭɱɧɭɸ, ɧɚɩɪɢɦɟɪ, ɜ MS Office Excel, ɨɧɚ ɩɨ-ɩɪɟɠɧɟɦɭ ɛɭɞɟɬ 

ɡɚɧɢɦɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɩɪɨɝɧɨɡ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ 

ɩɨɜɬɨɪɢɬɶ ɞɥɹ ɞɪɭɝɢɯ ɞɚɧɧɵɯ, ɥɢɛɨ ɫ ɞɪɭɝɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ.  

ɉɨɞɛɨɪ ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɡɚɬɪɭɞɧɹɟɬɫɹ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ 

ɜɪɟɦɟɧɧɨɣ ɪɹɞ ɬɪɭɞɧɨ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɞɚɠɟ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ. 

ɉɪɢɦɟɪɵ ɬɚɤɢɯ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɜ ɤɨɦɩɚɧɢɢ, ɩɪɨɞɚɸɳɟɣ 

ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɦɨɧɨɩɪɨɞɭɤɬ ɞɚɠɟ ɜ b2b ɫɟɝɦɟɧɬɟ. Ƚɥɚɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɬɚɤɢɯ 

ɩɪɨɞɚɠ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɛɨɥɶɲɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ: ɤɚɤ 

ɯɨɪɨɲɨ ɪɚɛɨɬɚɸɬ ɦɟɧɟɞɠɟɪɵ ɩɨ ɩɪɨɞɚɠɚɦ, ɤɚɤ ɱɚɫɬɨ ɛɨɥɟɸɬ, ɤɚɤ ɱɚɫɬɨ 

ɦɟɧɹɸɬɫɹ, ɤɚɤ ɱɚɫɬɨ ɩɪɨɢɫɯɨɞɹɬ ɩɟɪɟɛɨɢ ɫ ɩɨɫɬɚɜɤɚɦɢ ɩɪɨɞɭɤɬɚ, ɫɛɨɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɬ.ɞ. ɉɪɢ ɷɬɨɦ ɫɚɦɚ ɰɟɧɚ ɧɚ ɩɪɨɞɭɤɬ ɦɟɧɹɟɬɫɹ ɤɪɚɣɧɟ ɦɟɞɥɟɧɧɨ 

ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨ.  

ȼɫɟ ɷɬɨ ɝɨɜɨɪɢɬ ɧɚɦ ɨ ɬɨɦ, ɱɬɨ ɭɱɟɫɬɶ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢ 

ɤɪɚɣɧɟ ɫɥɨɠɧɨ, ɚ ɩɨɬɨɦɭ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɣ ɩɪɨɝɧɨɡ ɦɟɧɟɞɠɟɪ ɦɨɠɟɬ 

ɜɵɩɨɥɧɢɬɶ, ɨɩɢɪɚɹɫɶ ɧɚ ɫɜɨɟ ɜɧɭɬɪɟɧɧɟɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɱɭɬɶɟ. Ɉɫɧɨɜɧɵɯ 

ɩɭɬɟɣ ɪɚɫɲɢɪɟɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɞɜɚ: ɪɚɫɲɢɪɟɧɢɟ ɤɥɢɟɧɬɫɤɨɣ ɛɚɡɵ ɢɥɢ 

ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɤɨɧɤɪɟɬɧɨɦɭ ɤɥɢɟɧɬɭ. Ʉɚɤ ɪɚɫɫɱɢɬɚɬɶ ɨɛɴɟɦ 

ɩɪɨɞɚɠ, ɟɫɥɢ ɦɵ ɡɧɚɟɦ, ɱɬɨ ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɤɥɢɟɧɬ ɫɨɛɢɪɚɟɬɫɹ 

ɨɪɝɚɧɢɡɨɜɚɬɶ ɚɤɰɢɸ? Ɍɚɤɨɟ ɫɨɛɵɬɢɟ ɦɨɠɧɨ ɬɨɥɶɤɨ ɡɧɚɬɶ, ɩɪɟɞɫɤɚɡɚɬɶ ɟɝɨ ɩɨ 

ɢɡɦɟɧɟɧɢɸ ɤɭɪɫɚ ɜɚɥɸɬ ɢ ɩɨɥɢɬɢɤɢ ɤɪɚɣɧɟ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ 

ɩɪɨɞɭɤɬ ɦɨɠɟɬ ɢɦɟɬɶ ɫɜɨɸ ɫɩɟɰɢɮɢɱɧɭɸ ɫɟɡɨɧɧɨɫɬɶ.  
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Ɉɫɨɛɟɧɧɨɫɬɶɸ ɬɚɤɨɣ ɤɨɦɩɚɧɢɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 

ɞɜɭɯ ɤɚɬɟɝɨɪɢɣ ɤɥɢɟɧɬɨɜ: ɩɨɫɬɨɹɧɧɨɣ ɢ ɯɚɨɬɢɱɧɨɣ. ɉɨɷɬɨɦɭ ɮɚɤɬɨɪɨɦ, 

ɜɥɢɹɸɳɢɦ ɧɚ ɨɛɴɟɦ ɩɪɨɞɚɠ ɹɜɥɹɟɬɫɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɬɟɪɹ ɩɨɫɬɨɹɧɧɨɝɨ 

ɤɪɭɩɧɨɝɨ ɤɥɢɟɧɬɚ.  

ɋ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɣ  ɜɪɟɦɟɧɧɨɣ ɪɹɞ 

ɫɨɞɟɪɠɢɬ ɪɟɡɤɢɟ ɜɫɩɥɟɫɤɢ ɢɥɢ ɩɚɞɟɧɢɹ, ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ 

ɩɪɢɡɧɚɤɚɦɢ ɯɚɨɬɢɱɧɵɯ ɩɨɤɭɩɨɤ ɤɥɢɟɧɬɨɜ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɩɪɟɪɵɜɚɧɢɟ 

ɩɨɫɬɚɜɨɤ ɢ ɩɪɨɱɢɟ «ɫɥɭɱɚɣɧɵɟ» ɫɨɛɵɬɢɹ. Ⱦɪɭɝɢɟ ɠɟ ɜɫɩɥɟɫɤɢ ɝɨɜɨɪɹɬ ɨ 

ɫɟɡɨɧɧɨɫɬɢ ɢ ɹɜɥɹɸɬɫɹ ɰɢɤɥɢɱɧɵɦɢ, ɡɚɤɨɧɨɦɟɪɧɵɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ, 

ɩɨɡɜɨɥɹɸɳɭɸ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɤɚɡɵɜɚɬɶ ɰɢɤɥɢɱɧɨɫɬɶ, 

ɫɟɡɨɧɧɨɫɬɶ - ɩɚɪɚɦɟɬɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɫɬɨɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ,  

ȼɵɜɨɞɵ ɩɨ ɩɟɪɜɨɦɭ ɪɚɡɞɟɥɭ: ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ 

ɩɪɨɰɟɫɫ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɪɚɫɫɦɨɬɪɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɢ ɦɨɞɟɥɢ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɵ ɩɪɢɧɰɢɩɵ ɨɰɟɧɤɢ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. ɉɪɨɜɟɞɟɧ 

ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɢɱɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɜɵɹɜɥɟɧɵ ɢɯ 

ɧɟɞɨɫɬɚɬɤɢ. Ɉɛɨɫɧɨɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɨɝɨ ɩɨɞɯɨɞɚ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ.  
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2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

 

 

2.1 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

 

Ɉɞɧɨɣ ɢɡ ɩɨɩɭɥɹɪɧɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɧɞɟɧɰɢɣ ɜ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ 

ɦɨɞɟɥɟɣ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɦɨɞɟɥɟɣ ɢ 

ɦɟɬɨɞɨɜ. ɉɨɞɨɛɧɵɣ ɩɨɞɯɨɞ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɧɟɞɨɫɬɚɬɤɢ 

ɨɞɧɢɯ ɦɨɞɟɥɟɣ ɩɪɢ ɩɨɦɨɳɢ ɞɪɭɝɢɯ, ɢ ɧɚɩɪɚɜɥɟɧ ɧɚ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɤɚɤ ɨɞɧɨɝɨ ɢɡ ɝɥɚɜɧɵɯ ɤɪɢɬɟɪɢɟɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɞɟɥɢ. 

Ɉɞɧɨɣ ɢɡ ɩɟɪɜɵɯ ɪɚɛɨɬ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɫɬɚɬɶɹ [13]. ȼ ɧɟɣ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɩɨɞɯɨɞ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɜɚ 

ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɦɨɞɟɥɟɣ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ (pattern 

recognition) ɜɵɞɟɥɹɸɬɫɹ ɝɨɦɨɝɟɧɧɵɟ ɝɪɭɩɩɵ (patterns) ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ. ɇɚ 

ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɫɬɪɨɢɬɫɹ ɨɬɞɟɥɶɧɚɹ ɦɨɞɟɥɶ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ȼ ɫɬɚɬɶɟ ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ ɩɨɞɯɨɞɟ 

ɭɞɚɟɬɫɹ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ.  

Ɏɨɪɦɚɥɢɡɭɟɦ ɧɚɲɭ ɡɚɞɚɱɭ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɢɜ 

ɞɚɧɧɵɟ ɨɛ ɨɛɴɟɦɟ ɩɪɨɞɚɠ ɤɚɤ ɜɪɟɦɟɧɧɨɣ ɪɹɞ ɢɡ ɩɚɪ – ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢ 

ɡɧɚɱɟɧɢɟ ɜɵɪɭɱɤɢ. ɉɭɫɬɶ ɢɦɟɟɬɫɹ ɜɪɟɦɟɧɧɨɣ ɪɹɞ ሺtሻ, ɝɞɟ t = 1,... ,T – ɦɨɦɟɧɬɵ 

ɜɪɟɦɟɧɢ, ɚ X – ɡɧɚɱɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɜ ɷɬɢ ɩɟɪɢɨɞɵ.  ɐɟɥɶ ɦɟɬɨɞɚ – 

ɩɨɥɭɱɟɧɢɟ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɏ ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ T+1, T+2,…,T+n.  

 Ɂɧɚɹ, ɱɬɨ ɜɪɟɦɟɧɧɨɣ ɪɹɞ ɦɨɠɟɬ ɨɛɥɚɞɚɬɶ ɩɨɜɬɨɪɟɧɢɟɦ ɫɨɛɵɬɢɣ ɩɪɢɱɢɧ 

ɜɫɩɥɟɫɤɨɜ, ɦɵ ɦɨɠɟɦ ɧɚɣɬɢ ɢɧɬɟɪɜɚɥɵ, ɧɚɢɛɨɥɟɟ ɩɨɯɨɠɢɟ ɧɚ ɬɟɤɭɳɢɣ, ɚ ɡɚɬɟɦ 

ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɢɯ ɯɚɪɚɤɬɟɪ ɨɛɨɫɧɨɜɚɧ ɬɨɣ ɠɟ ɤɨɦɛɢɧɚɰɢɟɣ ɜɧɟɲɧɢɯ 

ɮɚɤɬɨɪɨɜ, ɱɬɨ ɢ ɫɟɣɱɚɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɛɴɟɦ ɩɪɨɞɚɠ 

ɧɚ ɨɫɧɨɜɟ ɢɫɬɨɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 
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Ʉɪɨɦɟ ɬɨɝɨ, ɬɚɤ ɤɚɤ ɪɹɞ ɦɨɠɟɬ ɨɛɥɚɞɚɬɶ ɫɯɨɠɢɦɢ ɧɟɤɨɬɨɪɵɦ ɨɛɪɚɡɨɦ 

ɜɫɩɥɟɫɤɚɦɢ ɜ ɫɢɥɭ ɰɢɤɥɢɱɧɨɫɬɢ ɢ ɫɟɡɨɧɧɨɫɬɢ, ɦɵ ɦɨɠɟɦ ɩɨɩɪɨɫɢɬɶ 

ɦɟɧɟɞɠɟɪɚ ɩɨ ɩɪɨɞɚɠɚɦ ɭɤɚɡɚɬɶ, ɜ ɤɚɤɢɟ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɫɩɪɨɫ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɦɟɧɧɨ ɜ ɫɢɥɭ ɜɧɟɲɧɟɝɨ ɫɟɡɨɧɚ.  

Ɍɟɩɟɪɶ, ɢɦɟɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɦɨɠɧɨ 

ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɦɟɬɨɞɚ. ɉɨɢɫɤ ɩɨɯɨɠɢɯ ɨɬɪɟɡɤɨɜ 

ɦɨɠɧɨ ɭɫɤɨɪɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɧɚ ɨɫɧɨɜɟ 

ɜɜɟɞɟɧɧɵɯ ɜ ɫɢɫɬɟɦɭ ɩɨɤɚɡɚɬɟɥɟɣ ɰɢɤɥɢɱɧɨɫɬɢ ɢ ɫɟɡɨɧɧɨɫɬɢ.  

ɋɦɵɫɥ ɩɪɨɰɟɫɫɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜɫɟ ɢɫɯɨɞɧɵɟ 

ɨɛɴɟɤɬɵ, ɚ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɨɛɴɟɦɵ ɩɪɨɞɚɠ, ɪɚɡɛɢɜɚɸɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɧɟ 

ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɦɧɨɠɟɫɬɜ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɴɟɤɬɵ ɜ ɨɞɧɨɣ ɤɨɧɤɪɟɬɧɨɣ 

ɝɪɭɩɩɟ ɢɦɟɥɢ ɫɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɭ ɨɛɴɟɤɬɨɜ ɢɡ ɪɚɡɧɵɯ 

ɝɪɭɩɩ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɨɥɠɧɵ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ. ɉɨɥɭɱɟɧɧɵɟ 

ɝɪɭɩɩɵ ɢ ɧɚɡɵɜɚɸɬɫɹ ɤɥɚɫɬɟɪɚɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɚɥɝɨɪɢɬɦɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ ɩɨɯɨɠɢɯ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜ ɩɪɟɞɵɞɭɳɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɧɚɛɨɪɚɯ ɡɧɚɱɟɧɢɣ ɦɟɬɨɞɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɨɢɫɤɚ.  Ɂɚɬɟɦ ɜɵɫɬɪɚɢɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɟ ɬɪɟɧɞɵ, ɧɨ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤɭɳɢɦɢ ɡɧɚɱɟɧɢɹɦɢ. ȿɫɥɢ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɢɧɬɟɪɜɚɥ 

ɫɟɡɨɧɧɵɣ, ɢɦɟɟɬ ɰɢɤɥɢɱɧɨɫɬɶ, ɬɨ ɩɨɢɫɤ ɢɞɟɬ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜ ɚɧɚɥɨɝɢɱɧɵɯ 

ɢɧɬɟɪɜɚɥɚɯ ɢ ɜ ɫɨɫɟɞɧɢɯ ɫ ɧɢɦɢ ɢ ɢɦ ɨɬɞɚɟɬɫɹ ɩɪɟɞɩɨɱɬɟɧɢɟ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɫɨɜɩɚɞɟɧɢɢ ɨɬɪɟɡɤɨɜ ɷɬɨɬ ɢɧɬɟɪɜɚɥ ɩɨɥɭɱɢɬ ɧɚɢɛɨɥɶɲɢɣ 

ɩɪɢɨɪɢɬɟɬ, ɚ ɫɢɫɬɟɦɚ ɢɡɛɟɠɢɬ ɨɲɢɛɨɤ ɜ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɢɧɬɟɪɜɚɥ ɧɟ ɢɦɟɟɬ ɩɨɞɨɛɧɵɯ 

ɫɟɛɟ ɜ ɢɫɬɨɪɢɢ, ɬɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɱɬɨɛɵ ɜɵɞɚɬɶ 

ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɩɪɨɝɧɨɡ ɜ ɬɪɟɯ ɢɧɬɟɪɜɚɥɚɯ . ɗɬɨ ɞɚɫɬ ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɨ ɬɨɦ, ɱɬɨ ɫɤɨɪɟɟ ɜɫɟɝɨ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɛɭɞɭɳɟɦ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɫɬɚɬɢɫɬɢɤɢ.  
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ɂɧɬɟɪɜɚɥɵ ɜɟɪɨɹɬɧɨɫɬɟɣ ɦɨɠɧɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɢɡ ɬɨɱɟɤ, ɫɨɛɪɚɧɧɵɯ ɡɚ 

ɜɫɟ ɚɧɚɥɨɝɢɱɧɵɟ ɩɟɪɢɨɞɵ, ɚ ɡɚɬɟɦ ɪɚɡɞɟɥɢɬɶ ɢɯ ɧɚ 3 ɤɥɚɫɬɟɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɦɟɬɨɞ 

ɤ-ɫɪɟɞɧɢɯ ɬɚɤɠɟ ɩɨɞɯɨɞɢɬ. ɗɬɨ ɩɪɨɫɬɨɣ ɜ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, 

ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ. 

Ⱦɥɹ ɩɨɢɫɤɚ ɩɨɯɨɠɢɯ ɨɬɪɟɡɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɲɤɚɥɵ ɜɪɟɦɟɧɢ. ɋ ɩɨɦɨɳɶɸ ɧɟɝɨ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɨɬɪɟɡɤɨɜ ɤɚɤ 

ɧɚɛɨɪɨɜ ɬɨɱɟɤ ɫɬɪɨɢɬɫɹ ɬɚɛɥɢɰɚ ɢɡ ɡɧɚɱɟɧɢɣ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɤɚɠɞɨɣ ɩɚɪɨɣ 

ɬɨɱɟɤ. Ɂɚɬɟɦ ɩɨ ɷɬɨɣ ɬɚɛɥɢɰɟ ɧɚɯɨɞɢɬɫɹ ɧɚɢɛɨɥɟɟ ɤɨɪɨɬɤɢɣ ɩɭɬɶ, ɤɨɬɨɪɵɣ ɢ 

ɨɡɧɚɱɚɟɬ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɬɢɦɢ ɨɬɪɟɡɤɚɦɢ. Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 

ɧɚɢɛɨɥɟɟ ɤɨɪɨɬɤɢɟ ɢɡ ɜɫɟɯ ɷɬɢɯ ɨɬɪɟɡɤɨɜ. ɇɟɞɨɫɬɚɬɤɢ ɢ ɞɨɫɬɨɢɧɫɬɜɚ ɷɬɨɝɨ 

ɚɥɝɨɪɢɬɦɚ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɧɢɠɟ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɩɪɢ ɜɵɛɨɪɟ 

ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɨɧ ɧɟ ɬɪɟɛɭɟɬ ɞɚɧɧɵɯ ɧɢ ɨ ɤɚɤɢɯ 

ɜɧɭɬɪɟɧɧɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ ɜ ɞɚɧɧɵɯ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɨɧ ɬɚɤ ɯɨɪɨɲɨ 

ɩɨɞɯɨɞɢɬ ɞɥɹ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɥɸɛɨɝɨ ɜɢɞɚ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ 

ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ. 

ɂɬɨɝɨɜɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɩɪɨɝɪɚɦɦɵ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

ɋɧɚɱɚɥɚ ɢɞɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɫɛɨɪ ɞɚɧɧɵɯ, ɡɚɬɟɦ ɚɧɚɥɢɡ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɜɜɟɞɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ. Ɂɚɬɟɦ ɢɞɟɬ ɩɨɢɫɤ ɪɟɚɥɢɡɨɜɚɧɧɵɦ ɢ 

ɚɞɚɩɬɢɪɨɜɚɧɧɵɦ ɦɟɬɨɞɨɦ ɩɨɢɫɤɚ ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɨ ɜɪɟɦɟɧɧɨɦ ɪɹɞɟ, 

ɫɪɚɜɧɟɧɢɟ ɨɬɪɟɡɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɥɝɨɪɢɬɦɚ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɪɟɦɟɧɧɨɣ ɲɤɚɥɵ.  

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɵɱɢɫɥɟɧɢɟ 

ɩɪɨɝɧɨɡɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɢɬɭɚɰɢɢ ɜ ɧɚɫɬɨɹɳɟɦ ɜɪɟɦɟɧɢ ɧɚ ɨɫɧɨɜɟ 

ɧɚɣɞɟɧɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɨɫɥɟ ɱɟɝɨ ɚɥɝɨɪɢɬɦ ɫɬɪɨɢɬ ɝɪɚɮɢɤɢ, ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬɵ ɧɚ ɷɤɪɚɧ ɢ 

ɡɚɜɟɪɲɚɟɬ ɫɜɨɟ ɞɟɣɫɬɜɢɟ. 
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Ɋɢɫɭɧɨɤ 6 - Ɉɛɳɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ 
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2.2 Ɉɩɢɫɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɚɥɝɨɪɢɬɦɨɜ 
 

Ⱦɥɹ ɩɨɢɫɤɚ ɫɯɨɠɢɯ ɢɧɬɟɪɜɚɥɨɜ ɪɹɞɚ ɜ ɢɫɬɨɪɢɢ ɨɛɪɚɬɢɦɫɹ ɤ ɚɥɝɨɪɢɬɦɭ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɨɢɫɤɚ, ɧɟɞɚɜɧɨ ɪɟɚɥɢɡɨɜɚɧɧɨɦɭ ɤɪɚɣɧɟ ɨɩɬɢɦɚɥɶɧɵɦ ɫ 

ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɛɪɚɡɨɦ [25]. ȿɝɨ ɪɟɚɥɢɡɚɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ 

ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ. ɗɬɨɬ ɚɥɝɨɪɢɬɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɛɨɪɟ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ 

ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. ɉɭɫɬɶ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɪɟɦɟɧɧɨɣ ɪɹɞ T = tଵ, tଶ, … , t. Ⱥ ɡɚɩɪɨc ɩɪɟɞɫɬɚɜɥɟɧ ɜɪɟɦɟɧɧɵɦ ɪɹɞɨɦ Q = qଵ, qଶ, … , q. 
ɇɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ K ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ Tij = t୧, … , t୨ ɞɥɢɧɵ N, ɞɥɹ 

ɤɨɬɨɪɵɯ ɦɢɧɢɦɚɥɶɧɨ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɫɯɨɠɟɫɬɢ D(Tij, Q). 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɪɢɤɢ ɪɚɫɫɬɨɹɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɚɹ 

ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɲɤɚɥɵ ɜɪɟɦɟɧɢ (DTW). ɑɚɫɬɨ ɛɵɜɚɟɬ ɬɚɤ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɵɟ 

ɱɚɫɬɢ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɧɟ ɬɨɥɶɤɨ ɨɬɫɬɨɹɬ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɨ ɨɫɢ ɜɪɟɦɟɧɢ, ɧɨ 

ɟɳё ɢ ɪɚɫɬɹɧɭɬɵ ɢɥɢ ɫɠɚɬɵ. Ɍɨɝɞɚ ɧɢ ɟɜɤɥɢɞɨɜɚ ɦɟɬɪɢɤɚ, ɧɢ ɤɪɨɫɫ-ɤɨɪɪɟɥɹɰɢɹ 

ɧɟ ɞɚɸɬ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ⱥɥɝɨɪɢɬɦ DTW ɧɟ ɢɦɟɟɬ ɬɚɤɨɝɨ 

ɧɟɞɨɫɬɚɬɤɚ. ȼɩɟɪɜɵɟ ɨɧ ɛɵɥ ɩɪɢɦɟɧɟɧ ɜ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɪɟɱɢ, ɝɞɟ ɢɫɩɨɥɶɡɨɜɚɧ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɝɨ, ɤɚɤ ɞɜɚ ɪɟɱɟɜɵɯ ɫɢɝɧɚɥɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɞɧɭ ɢ ɬɭ ɠɟ 

ɢɫɯɨɞɧɭɸ ɩɪɨɢɡɧɟɫёɧɧɭɸ ɮɪɚɡɭ. 

Ɇɨɜɱɚɧ Ⱥ.Ⱥ ɜ ɫɬɚɬɶɟ «ɇɚɯɨɠɞɟɧɢɟ ɩɨɯɨɠɢɯ ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɫ ɩɨɦɨɳɶɸ ɦɧɨɝɨɹɞɟɪɧɨɝɨ ɫɨɩɪɨɰɟɫɫɨɪɚ Intel Xeon Phi» 

ɧɚɝɥɹɞɧɨ ɨɩɢɫɵɜɚɟɬ ɞɟɣɫɬɜɢɟ ɚɥɝɨɪɢɬɦɚ DTW. «DTW-ɚɥɝɨɪɢɬɦ ɫɬɪɨɢɬ 

ɦɚɬɪɢɰɭ ɜɨɡɦɨɠɧɵɯ ɨɬɨɛɪɚɠɟɧɢɣ ɨɞɧɨɝɨ ɪɹɞɚ ɧɚ ɞɪɭɝɨɣ, ɫ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ 

ɨɬɫɱёɬɵ ɪɹɞɨɜ ɦɨɝɭɬ ɤɚɤ ɫɞɜɢɝɚɬɶɫɹ, ɬɚɤ ɢ ɢɡɦɟɧɹɬɶ ɭɪɨɜɟɧɶ. ɉɭɬɶ ɜ ɷɬɨɣ 

ɦɚɬɪɢɰɟ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɫɬɨɢɦɨɫɬɢ — ɢ ɟɫɬɶ DTW-ɪɚɫɫɬɨɹɧɢɟ. 

ɉɨɯɨɠɢɣ ɩɪɢɧɰɢɩ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɚɥɝɨɪɢɬɦɟ ȼɚɝɧɟɪɚ-Ɏɢɲɟɪɚ ɧɚɯɨɠɞɟɧɢɹ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɟɞɚɤɰɢɨɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɬɪɨɤɚɦɢ. 

Ʉɥɚɫɫɢɱɟɫɤɢɣ DTW ɚɥɝɨɪɢɬɦ ɩɨ ɷɬɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦ ɫɬɪɨɢɬ ɩɭɬɶ 

ɧɚɢɦɟɧɶɲɟɣ ɫɬɨɢɦɨɫɬɢ.  Ɉɩɪɟɞɟɥɢɦ ɦɚɬɪɢɰɭ Ωn×m ɬɚɤ, ɱɬɨɛɵ ɟё ɷɥɟɦɟɧɬ (i, 

j) ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ i-ɵɦ ɢ j-ɵɦ ɷɥɟɦɟɧɬɚɦɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ Q ɢ C, ɬɨ ɟɫɬɶ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ ɜɵɪɚɜɧɢɜɚɧɢɸ ɦɟɠɞɭ qi ɢ 
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cj. Ȼɭɞɟɦ ɛɪɚɬɶ ɟɜɤɥɢɞɨɜɨ ɪɚɫɫɬɨɹɧɢɟ: d(qi , cj ) = (qi − cj )2 .  ȼ ɤɚɱɟɫɬɜɟ 

ɦɟɬɪɢɤɢ ɦɨɠɧɨ ɜɡɹɬɶ ɢ ɞɪɭɝɢɟ ɮɭɧɤɰɢɢ, ɧɚɩɪɢɦɟɪ: d(qi , cj ) = |qi − cj | . 

 ɉɨ ɦɚɬɪɢɰɟ Ω ɩɨɫɬɪɨɢɦ ɧɟɤɨɬɨɪɵɣ ɩɭɬɶ W. ɗɬɨɬ ɩɭɬɶ ɜɵɪɚɠɚɟɬ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ Q ɢ C. k-ɵɣ ɷɥɟɦɟɧɬ W ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ wk = (i, j). Ⱦɚɥɟɟ 

ɩɨɞ d(wk), ɝɞɟ wk = (i, j) k, ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ d(qi , cj ), ɬ. ɟ. d(wk) = d(qi , cj ) = 

(qi , cj )2 .  

Ƚɪɚɮɢɱɟɫɤɢ ɷɬɨ ɦɨɠɧɨ ɢɡɨɛɪɚɡɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ ɧɚ ɪɢɫɭɧɤɟ 7 

ɧɢɠɟ: 

 

Ɋɢɫɭɧɨɤ 7 - ɋɪɚɜɧɟɧɢɟ ɦɟɬɪɢɤ ɪɚɫɫɬɨɹɧɢɹ DTW (ɫɧɢɡɭ) ɢ ɪɚɫɫɬɨɹɧɢɹ 
ȿɜɤɥɢɞɚ (ɫɜɟɪɯɭ) 

 

ɂɬɚɤ, ɦɵ ɢɦɟɟɦ W = w1, w2, . . . , wk, . . . , wK, ɝɞɟ K — ɞɥɢɧɚ ɩɭɬɢ. K 

ɨɱɟɜɢɞɧɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: min(m, n) ≤ K < m + n − 1. 

ɉɭɫɬɶ ɩɭɬɶ W ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ, ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɧɢɠɟ. 
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 Гɪаɧичɧɵе ɭɫлɨвия. Ɉɛɵɱɧɨ ɩɪɟɞɩɨɥɚɝɚɸɬ, ɱɬɨ w1 = (1, 1) ɢ wK = (n, 

m), ɬ. ɟ. ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ W ɧɚɯɨɞɹɬɫɹ ɧɚ ɞɢɚɝɨɧɚɥɢ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɭɝɥɚɯ 

Ω. 

 ɇеɩɪеɪɵвɧɨɫɬɶ. ɉɭɫɬɶ wk = (a, b) ɢ wk−1 = (p, q). Ɍɨɝɞɚ a − p ≤1, b − q 

≤ 1. ɗɬɨ ɨɝɪɚɧɢɱɟɧɢɟ ɧɭɠɧɨ, ɱɬɨɛɵ ɜ ɲɚɝɟ ɩɭɬɢ W ɭɱɚɫɬɜɨɜɚɥɢ ɬɨɥɶɤɨ 

ɫɨɫɟɞɧɢɟ ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ (ɜɤɥɸɱɚɹ ɫɨɫɟɞɧɢɟ ɩɨ ɞɢɚɝɨɧɚɥɢ).  

Ɇɨɧɨɬɨɧɧɨɫɬɶ. ɉɭɫɬɶ wk = (a, b) ɢ wk−1 = (p, q). Ɍɨɝɞɚ a − p > 1, b − q > 

1. ɗɬɨ ɨɝɪɚɧɢɱɟɧɢɟ ɧɭɠɧɨ, ɱɬɨɛɵ ɬɨɱɤɢ W ɦɨɧɨɬɨɧɧɨ ɩɟɪɟɦɟɳɚɥɢɫɶ ɜɨ 

ɜɪɟɦɟɧɢ. ɉɭɬɟɣ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɷɬɢɦ ɬɪɟɦ ɭɫɥɨɜɢɹɦ, ɦɨɠɟɬ ɛɵɬɶ ɨɱɟɧɶ 

ɦɧɨɝɨ. Ɉɞɧɚɤɨ ɧɚɦ ɧɭɠɟɧ ɩɭɬɶ, ɧɚ ɤɨɬɨɪɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɦɢɧɢɦɭɦ ɫɬɨɢɦɨɫɬɢ 

ɩɭɬɢ:  

                   DTWሺQ, Cሻ = ∑ ⅆሺ୵kሻKk=1K → min,                     (4) 

Ɂɧɚɦɟɧɚɬɟɥɶ K ɧɭɠɟɧ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɱɟɫɬɶ ɪɚɡɥɢɱɧɭɸ ɞɥɢɧɭ W. 

ȼɵɪɚɜɧɢɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ: ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ DTW». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɭɬɶ ɧɚɢɦɟɧɶɲɟɣ ɫɬɨɢɦɨɫɬɢ (ɜɵɪɚɜɧɢɜɚɸɳɢɣ ɩɭɬɶ) ɞɥɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ Q ɢ C ɷɬɨ ɩɭɬɶ W, ɧɚ ɤɨɬɨɪɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɦɢɧɢɦɭɦ 

ɫɬɨɢɦɨɫɬɢ ɩɭɬɢ DTW(Q, C).  

ɉɟɪɟɞ ɫɪɚɜɧɟɧɢɟɦ ɤ ɜɪɟɦɟɧɧɵɦ ɪɹɞɚɦ ɩɪɢɦɟɧɹɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ 

Z ɧɨɪɦɚɥɢɡɚɰɢɹ, ɤɨɬɨɪɚɹ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɚ ɤ ɚɧɨɦɚɥɢɹɦ, ɱɟɦ ɨɛɵɱɧɚɹ. 

Z-ɧɨɪɦɚɥɢɡɚɰɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 x୧′ = ୶i−μσ ,   σ = ଵ∑ |x୧ − μ|,୧=ଵ                 (5) 

ɝɞɟ μ – ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ; σ – ɫɪɟɞɧɟɟ ɚɛɫɨɥɸɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ. 

Ɇɟɬɨɞ k-ɫɪɟɞɧɢɯ (ɢɥɢ k-means) ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ 

ɦɟɬɨɞɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. ȿɦɭ ɱɚɫɬɨ ɨɬɞɚɟɬɫɹ ɩɪɟɞɩɨɱɬɟɧɢɟ ɢɡ-ɡɚ ɟɝɨ ɩɪɨɫɬɨɬɵ 

ɪɟɚɥɢɡɚɰɢɢ ɢ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ.  

Ʉɥɚɫɬɟɪ – ɝɪɭɩɩɚ ɨɛɴɟɤɬɨɜ ɫɨ ɫɯɨɠɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɫɭɝɭɛɨ 

ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɞɪɭɝɢɯ ɝɪɭɩɩ.  ɉɨ ɫɭɬɢ, ɷɬɨ ɢɬɟɪɚɬɢɜɧɵɣ ɚɥɝɨɪɢɬɦ, ɤɨɬɨɪɵɣ 
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ɞɟɥɢɬ ɞɚɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ ɡɧɚɱɟɧɢɣ ɧɚ k ɤɥɚɫɬɟɪɨɜ, ɚ ɡɚɬɟɦ ɬɨɱɤɢ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɵɦɢ ɤ ɢɯ ɰɟɧɬɪɚɦ, ɚ ɫɚɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɹ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɫɦɟɳɟɧɢɹ ɷɬɢɯ ɠɟ ɰɟɧɬɪɨɜ.  

Ⱥɥɝɨɪɢɬɦ ɩɪɢɧɰɢɩɚ ɩɪɨɫɬɟɣɲɟɣ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ ɤ-ɫɪɟɞɧɢɯ: 

− ɜɵɛɪɚɬɶ ɢɡ ɦɧɨɠɟɫɬɜɚ k ɬɨɱɟɤ ɬɟ ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɰɟɧɬɪɚɦɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ k ɤɥɚɫɬɟɪɨɜ. ɇɚɱɚɥɶɧɵɟ ɰɟɧɬɪɵ ɜɵɛɢɪɚɸɬɫɹ ɫɥɭɱɚɣɧɨ ɢɥɢ 

ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɣ ɦɟɬɪɢɤɢ. Ɍɟɩɟɪɶ ɧɚɱɢɧɚɟɬɫɹ ɰɢɤɥ ɩɪɨɰɟɫɫɚ ɩɨɞɛɨɪɚ 

ɰɟɧɬɪɨɜ ɤɥɚɫɬɟɪɨɜ. Ɉɧ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɰɟɧɬɪɵ ɧɟ ɩɟɪɟɫɬɚɧɭɬ 

ɢɡɦɟɧɹɬɶɫɹ. 

− ɨɛɯɨɞɢɦ ɤɚɠɞɭɸ ɬɨɱɤɭ ɢ ɨɩɪɟɞɟɥɹɟɦ, ɤ ɤɚɤɨɦɭ ɢɡ ɰɟɧɬɪɨɜ ɷɬɚ ɬɨɱɤɚ 

ɧɚɯɨɞɢɬɫɹ ɛɥɢɠɟ ɜɫɟɝɨ. 

− ɟɫɥɢ ɬɚɤɨɣ ɰɟɧɬɪɨɢɞ ɧɚɣɞɟɧ, ɬɨ ɬɟɩɟɪɶ ɬɨɱɤɚ ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɟɝɨ 

ɤɥɚɫɬɟɪɭ.  

− ɟɫɥɢ ɜɫɟ ɬɨɱɤɢ ɢɦɟɸɬ ɰɟɧɬɪɨɢɞ, ɜɵɫɱɢɬɵɜɚɟɦ ɧɨɜɵɟ ɤɨɨɪɞɢɧɚɬɵ 

ɰɟɧɬɪɨɢɞɨɜ k ɤɥɚɫɬɟɪɨɜ. 

− ɩɪɨɜɟɪɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɧɨɜɵɯ ɰɟɧɬɪɨɢɞɨɜ. ȿɫɥɢ ɨɧɢ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ ɩɪɟɞɵɞɭɳɢɦ ɰɟɧɬɪɨɢɞɚɦ — ɜɵɯɨɞɢɦ ɢɡ ɰɢɤɥɚ, ɟɫɥɢ 

ɧɟɬ ɜɨɡɜɪɚɳɚɟɦɫɹ ɤ ɩɭɧɤɬɭ ɞɜɚ. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɬɪɟɦɥɟɧɢɢ 

ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɫɭɦɦɚɪɧɨɟ ɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɬɨɱɟɤ ɤɥɚɫɬɟɪɨɜ ɨɬ 

ɰɟɧɬɪɨɜ ɷɬɢɯ ɤɥɚɫɬɟɪɨɜ. 

ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ 

ɬɨɦ, ɤɚɤ ɨɛɴɟɞɢɧɹɬɶ ɝɪɭɩɩɵ, ɤɚɤ ɪɚɫɫɱɢɬɵɜɚɬɶ «ɪɚɫɫɬɨɹɧɢɹ» ɦɟɠɞɭ ɧɢɦɢ.   

ɇɚ ɷɬɨɬ ɫɥɭɱɚɣ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɪɢɤ: 

a) ɨɞɢɧɨɱɧoɟ ɫoɟɞɢɧɟɧɢɟ (ɪɚɫɫɬɨɹɧɢɟ oɬ ɛɥɢɠɚɣɲɟɝo ɫoɫɟɞɚ). 

b)  ɩoɥɧoɟ oɛɳɟɧɢɟ (ɪɚɫɫɬoɹɧɢɟ oɬ ɫɚɦɵɯ ɞɚɥɶɧɢɯ ɫoɫɟɞɟɣ). 

c) ɧɟɜɡɜɟɲɟɧɧoɟ ɫɪɟɞɧɟɟ ɩo ɩɚɪɟ. 

d) ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɩɚɪɵ. 

ȼ ɦɟɬoɞɟ ɨɞɢɧɨɱɧoɝɨ ɫoɟɞɢɧɟɧɢɹ ɪɚɫɫɬoɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɝɪɭɩɩɚɦɢ 

oɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɫɬoɹɧɢɟɦ ɦɟɠɞɭ ɞɜɭɦɹ ɛɥɢɠɚɣɲɢɦɢ oɛɴɟɤɬɚɦɢ 
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(ɛɥɢɠɚɣɲɢɦɢ ɫoɫɟɞɹɦɢ) ɜ ɪɚɡɧɵɯ ɝɪɭɩɩɚɯ. ɉoɥɭɱɚɸɳɢɟɫɹ ɝɪɭɩɩɵ ɢɦɟɸɬ 

ɬɟɧɞɟɧɰɢɸ ɛɵɬɶ ɫoɟɞɢɧɟɧɧɵɦɢ. 

ȼ ɦɟɬɨɞɟ ɩoɥɧoɝɨ oɛɳɟɧɢɹ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ oɩɪɟɞɟɥɹɸɬɫɹ ɧɚɢɛoɥɶɲɢɦ 

ɪɚɫɫɬoɹɧɢɟɦ ɦɟɠɞɭ ɞɜɭɦɹ oɛɴɟɤɬɚɦɢ ɜ ɪɚɡɧɵɯ ɝɪɭɩɩɚɯ (ɬo ɟɫɬɶ, ɛoɥɟɟ 

oɬɞɚɥɟɧɧɵɟ ɫoɫɟɞɢ). ɗɬoɬ ɦɟɬoɞ oɛɵɱɧo ɪɚɛoɬɚɟɬ oɱɟɧɶ ɯoɪoɲo, ɤoɝɞɚ 

oɛɴɟɤɬɵ ɩɪɢɯoɞɹɬ ɢɡ oɬɞɟɥɶɧɵɯ ɝɪɭɩɩ. ȿɫɥɢ ɝɪɭɩɩɵ ɜɵɬɹɧɭɬɵ ɢɥɢ ɢɯ 

ɟɫɬɟɫɬɜɟɧɧɵɣ ɬɢɩ «ɫɤoɜɚɧ», ɬo ɷɬoɬ ɦɟɬoɞ ɧɟ ɩoɞɯoɞɢɬ. 

ȼ ɦɟɬoɞɟ ɧɟɜɡɜɟɲɟɧɧoɝɨ ɫɪɟɞɧɟɝɨ ɪɚɫɫɬoɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɪɚɡɥɢɱɧɵɦɢ 

ɝɪɭɩɩɚɦɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɫɪɟɞɧɟɟ ɪɚɫɫɬoɹɧɢɟ ɦɟɠɞɭ ɜɫɟɦɢ ɩɚɪɚɦɢ 

oɛɴɟɤɬoɜ ɜ ɧɢɯ. ɗɬoɬ ɦɟɬoɞ ɷɮɮɟɤɬɢɜɟɧ, ɤoɝɞɚ oɛɴɟɤɬɵ oɛɪɚɡɭɸɬ ɪɚɡɧɵɟ 

ɝɪɭɩɩɵ, ɧo oɧ ɪɚɛɨɬɚɟɬ ɬɚɤ ɠɟ ɯɨɪɨɲɨ ɜ ɫɥɭɱɚɟ ɪɚɫɲɢɪɟɧɧɵɯ ɝɪɭɩɩɢɪɨɜɨɤ 

(ɬɢɩ «ɰɟɩɨɱɤɚ»). 

Ɇɟɬɨɞ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɩɚɪɵ ɢɞɟɧɬɢɱɟɧ ɦɟɬɨɞɭ ɧɟɜɡɜɟɲɟɧɧɨɝɨ 

ɩɚɪɧɨɝɨ ɫɪɟɞɧɟɝɨ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɪɚɡɦɟɪ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ 

(ɬɨ ɟɫɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɨɧɢ ɫɨɞɟɪɠɚɬ) ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɜɟɫɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜ ɪɚɫɱɟɬɚɯ. ɉɨɷɬɨɦɭ ɷɬɨɬ ɦɟɬɨɞ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ, 

ɤɨɝɞɚ ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɧɟɪɚɜɧɵɟ ɪɚɡɦɟɪɵ ɝɪɭɩɩɚɯ [14]. 

Ʉ ɩɪɨɛɥɟɦɚɦ ɚɥɝɨɪɢɬɦɚ k-ɫɪɟɞɧɢɯ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɬɨ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ 

ɡɧɚɬɶ ɡɚɪɚɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɭɩɩɢɪɨɜɨɤ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɢɯ ɱɢɫɥɨ ɪɚɜɧɨ ɬɪɟɦ, 

ɬɚɤ ɤɚɤ ɬɚɤɨɣ ɞɢɚɩɚɡɨɧ ɜɟɪɨɹɬɧɨɫɬɟɣ ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

Ʉɪɨɦɟ ɜɫɟɝɨ ɩɪɨɱɟɝɨ, ɚɥɝɨɪɢɬɦ ɨɱɟɧɶ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɜɵɛɨɪɭ ɧɚɱɚɥɶɧɵɯ 

ɤɥɚɫɬɟɪɧɵɯ ɰɟɧɬɪɨɜ. Ʉɥɚɫɫɢɱɟɫɤɚɹ ɜɟɪɫɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɥɭɱɚɣɧɵɣ ɜɵɛɨɪ 

ɝɪɭɩɩ, ɱɬɨ ɨɱɟɧɶ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɨɲɢɛɨɤ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɛɴɟɤɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɱɬɨɛɵ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɰɟɧɬɪɵ ɢɫɯɨɞɧɵɯ ɝɪɭɩɩ. ȼ ɧɚɲɟɣ ɫɢɬɭɚɰɢɢ ɷɬɚ ɩɪɨɛɥɟɦɚ ɪɟɲɚɟɬɫɹ 

ɞɢɚɩɚɡɨɧɨɦ ɲɤɚɥɵ ɡɧɚɱɟɧɢɣ, ɚ ɨɬɤɥɨɧɟɧɢɟ ɜ ɨɞɧɭ-ɞɜɟ ɬɨɱɤɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 

ɧɟɫɭɳɟɫɬɜɟɧɧɵɦ. 
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2.3 ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ 
 

Ɇɟɬɨɞɨɥɨɝɢɢ, ɬɟɯɧɨɥɨɝɢɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (CASE - ɫɪɟɞɫɬɜɚ) ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɭ ɩɪɨɟɤɬɚ ɥɸɛɨɣ ɂɋ. 

Ɇɟɬɨɞɨɥɨɝɢɹ ɪɟɚɥɢɡɭɟɬɫɹ ɱɟɪɟɡ ɤɨɧɤɪɟɬɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɟɟ 

ɫɬɚɧɞɚɪɬɵ, ɦɟɬɨɞɢɤɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. 

Ɋ.ɉ. Ƚɚɯɨɜ ɜ ɭɱɟɛɧɨɦ ɩɨɫɨɛɢɢ «Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ» ɨɬɦɟɱɚɟɬ, ɱɬɨ «ɩɪɨɰɟɫɫ ɛɢɡɧɟɫ-ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɜ ɪɚɦɤɚɯ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɥɨɝɢɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ 

ɩɪɟɠɞɟ ɜɫɟɝɨ ɫɜɨɢɦ ɩɨɞɯɨɞɨɦ ɤ ɬɨɦɭ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɞɟɥɢɪɭɟɦɚɹ 

ɨɪɝɚɧɢɡɚɰɢɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ 

ɦɟɬɨɞɨɥɨɝɢɢ ɩɪɢɧɹɬɨ ɞɟɥɢɬɶ ɧɚ ɨɛɴɟɤɬɧɵɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ (ɫɬɪɭɤɬɭɪɧɵɟ). 

Ɉɛɴɟɤɬɧɵɟ ɦɟɬɨɞɨɥɨɝɢɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɦɨɞɟɥɢɪɭɟɦɭɸ ɨɪɝɚɧɢɡɚɰɢɸ 

ɤɚɤ ɧɚɛɨɪ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɨɜ – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɟɞɢɧɢɰ. Ɉɛɴɟɤɬ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɫɹɡɚɟɦɚɹ ɪɟɚɥɶɧɨɫɬɶ – ɩɪɟɞɦɟɬ ɢɥɢ ɹɜɥɟɧɢɟ, ɢɦɟɸɳɢɟ ɱɟɬɤɨ 

ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨɜɟɞɟɧɢɟ. ɐɟɥɶɸ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɹɜɥɹɟɬɫɹ 

ɜɵɞɟɥɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɸ, ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɠɞɭ 

ɧɢɦɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɟɣ ɡɚ ɜɵɩɨɥɧɹɟɦɵɟ ɞɟɣɫɬɜɢɹ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɟɬɨɞɨɥɨɝɢɢ, ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 

ɦɟɬɨɞɢɤɚ IDEF, ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɨɪɝɚɧɢɡɚɰɢɸ ɤɚɤ ɧɚɛɨɪ ɮɭɧɤɰɢɣ, 

ɩɪɟɨɛɪɚɡɭɸɳɢɣ ɩɨɫɬɭɩɚɸɳɢɣ ɩɨɬɨɤ ɢɧɮɨɪɦɚɰɢɢ ɜ ɜɵɯɨɞɧɨɣ ɩɨɬɨɤ. Πɪɨɰɟɫɫ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɩɨɬɪɟɛɥɹɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɪɟɫɭɪɫɵ. Ɉɫɧɨɜɧɨɟ 

ɨɬɥɢɱɢɟ ɨɬ ɨɛɴɟɤɬɧɨɣ ɦɟɬɨɞɢɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɱɟɬɤɨɦ ɨɬɞɟɥɟɧɢɢ ɮɭɧɤɰɢɣ 

(ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ) ɨɬ ɫɚɦɢɯ ɞɚɧɧɵɯ. 

Ƚɚɯɨɜ Ɋ.ɉ. ɞɨɛɚɜɥɹɟɬ ɬɚɦ ɠɟ, ɱɬɨ «ɦɟɬɨɞɨɥɨɝɢɹ SADT 

(StructuredAnalisysandDesignTechnique - ɬɟɯɧɨɥɨɝɢɹAllFusion Process Modeler 

7 (ɪɚɧɟɟ BPwin) – ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚɧɚɥɢɡɚ, ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ 

ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ. AllFusion Process Modeler 7 ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ. Ƚɪɚɮɢɱɟɫɤɢ 
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ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɫɯɟɦɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ, 

ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ ɜɢɡɭɚɥɢɡɢɪɭɟɬ ɦɨɞɟɥɶ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ. Ƚɪɚɮɢɱɟɫɤɨɟ 

ɢɡɥɨɠɟɧɢɟ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɜɟɫɬɢ ɡɚɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ 

ɨɪɝɚɧɢɡɚɰɢɟɣ ɢɡ ɨɛɥɚɫɬɢ ɫɥɨɠɧɨɝɨ ɪɟɦɟɫɥɚ ɜ ɫɮɟɪɭ ɢɧɠɟɧɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ».  

Ⱥɜɬɨɦɨɧɨɜɚ Ⱥ. Ƚ. ɜ ɤɧɢɝɟ «Ɇɟɬɨɞɨɥɨɝɢɢ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ» ɩɢɲɟɬ, ɱɬɨ ɦɟɬɨɞɨɥɨɝɢɹ SADT (Structured 

Analisysand Design Technique - ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ) ɪɚɡɪɚɛɨɬɚɧɚ Ⱦɭɝɥɚɫɨɦ Ɍ. Ɋɨɫɫɨɦ ɜ 1969-1973 ɝɨɞɚɯ. 

Ɍɟɯɧɨɥɨɝɢɹ ɢɡɧɚɱɚɥɶɧɨ ɫɨɡɞɚɜɚɥɚɫɶ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɛɨɥɟɟ ɨɛɳɟɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɜɵɪɨɫɲɢɦɢ ɢɡ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. SADT - ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɢɡɜɟɫɬɧɵɯ 

ɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɞɢɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɇɨɜɨɟ ɧɚɡɜɚɧɢɟ ɦɟɬɨɞɢɤɢ, ɩɪɢɧɹɬɨɟ ɜ ɤɚɱɟɫɬɜɟ ɫɬɚɧɞɚɪɬɚ - IDEF0 

(IcamDEFinition). 

ȼ IDEF0 ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɪɚɛɨɬ (ɢɥɢ ɮɭɧɤɰɢɣ). ɋɜɹɡɢ ɦɟɠɞɭ ɪɚɛɨɬɚɦɢ ɨɩɪɟɞɟɥɹɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ ɢɥɢ ɫɬɪɭɤɬɭɪɭ ɜɡɚɢɦɨɫɜɹɡɢ ɜɧɭɬɪɢ ɨɪɝɚɧɢɡɚɰɢɢ. Ɇɨɞɟɥɶ SADT 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɟɪɢɸ ɞɢɚɝɪɚɦɦ, ɪɚɡɛɢɜɚɸɳɢɯ ɫɥɨɠɧɵɣ ɨɛɴɟɤɬ ɧɚ 

ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ. 

Ʉɚɠɞɵɣ ɛɥɨɤ IDEF0-ɞɢɚɝɪɚɦɦɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɧɟɫɤɨɥɶɤɢɦɢ 

ɛɥɨɤɚɦɢ, ɫɨɟɞɢɧɟɧɧɵɦɢ ɢɧɬɟɪɮɟɣɫɧɵɦɢ ɞɭɝɚɦɢ, ɧɚ ɞɢɚɝɪɚɦɦɟ ɫɥɟɞɭɸɳɟɝɨ 

ɭɪɨɜɧɹ. ɗɬɢ ɛɥɨɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɨɞɮɭɧɤɰɢɢ (ɩɨɞɦɨɞɭɥɢ) ɢɫɯɨɞɧɨɣ ɮɭɧɤɰɢɢ. 

Ʉɚɠɞɵɣ ɢɡ ɩɨɞɦɨɞɭɥɟɣ ɦɨɠɟɬ ɛɵɬɶ ɞɟɤɨɦɩɨɡɢɪɨɜɚɧ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. 

Ⱦɭɝɢ ɦɨɝɭɬ ɪɚɡɜɟɬɜɥɹɬɶɫɹ ɢ ɫɨɟɞɢɧɹɬɶɫɹ. ȼɟɬɜɥɟɧɢɟ ɨɡɧɚɱɚɟɬ 

ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɶ (ɢɞɟɧɬɢɱɧɵɟ ɤɨɩɢɢ ɨɞɧɨɝɨ ɨɛɴɟɤɬɚ) ɢɥɢ ɪɚɫɳɟɩɥɟɧɢɟ 

(ɪɚɡɥɢɱɧɵɟ ɱɚɫɬɢ ɨɞɧɨɝɨ ɨɛɴɟɤɬɚ). ɋɨɟɞɢɧɟɧɢɟ ɨɡɧɚɱɚɟɬ ɨɛɴɟɞɢɧɟɧɢɟ ɢɥɢ 

ɫɥɢɹɧɢɟ ɨɛɴɟɤɬɨɜ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɫɬɪɟɥɨɤ. 

ȼɯɨɞ (Input) - ɦɚɬɟɪɢɚɥ ɢɥɢ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɛɨɬɨɣ 

ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ (ɫɬɪɟɥɤɚ, ɜɯɨɞɹɳɚɹ ɜ ɥɟɜɭɸ ɝɪɚɧɶ). 
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ɍɩɪɚɜɥɟɧɢɟ (Control) - ɩɪɚɜɢɥɚ, ɫɬɪɚɬɟɝɢɢ, ɫɬɚɧɞɚɪɬɵ, ɤɨɬɨɪɵɦɢ 

ɪɭɤɨɜɨɞɫɬɜɭɟɬɫɹ ɪɚɛɨɬɚ (ɫɬɪɟɥɤɚ, ɜɯɨɞɹɳɚɹ ɜ ɜɟɪɯɧɸɸ ɝɪɚɧɶ). ȼ ɨɬɥɢɱɢɢ ɨɬ 

ɜɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɭɩɪɚɜɥɟɧɢɟ ɧɟ ɩɨɞɥɟɠɢɬ ɢɡɦɟɧɟɧɢɸ. 

ȼɵɯɨɞ (Output) - ɦɚɬɟɪɢɚɥ ɢɥɢ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɹɬɫɹ 

ɪɚɛɨɬɨɣ (ɫɬɪɟɥɤɚ, ɢɫɯɨɞɹɳɚɹ ɢɡ ɩɪɚɜɨɣ ɝɪɚɧɢ). Ʉɚɠɞɚɹ ɪɚɛɨɬɚ ɞɨɥɠɧɚ ɢɦɟɬɶ 

ɯɨɬɹ ɛɵ ɨɞɧɭ ɫɬɪɟɥɤɭ ɜɵɯɨɞɚ, ɬ.ɤ. ɪɚɛɨɬɚ ɛɟɡ ɪɟɡɭɥɶɬɚɬɚ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ ɢ ɧɟ 

ɞɨɥɠɧɚ ɦɨɞɟɥɢɪɨɜɚɬɶɫɹ. 

Ɇɟɯɚɧɢɡɦ (Mechanism) - ɪɟɫɭɪɫɵ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɪɚɛɨɬɭ (ɩɟɪɫɨɧɚɥ, 

ɫɬɚɧɤɢ, ɭɫɬɪɨɣɫɬɜɚ - ɫɬɪɟɥɤɚ, ɜɯɨɞɹɳɚɹ ɜ ɧɢɠɧɸɸ ɝɪɚɧɶ). 

ȼɵɡɨɜ (Call) - ɫɬɪɟɥɤɚ, ɭɤɚɡɵɜɚɸɳɚɹ ɧɚ ɞɪɭɝɭɸ ɦɨɞɟɥɶ ɪɚɛɨɬɵ (ɫɬɪɟɥɤɚ, 

ɢɫɯɨɞɹɳɚɹ ɢɡ ɧɢɠɧɟɣ ɝɪɚɧɢ)». 

AllFusion ERwin Data Modeler (ɪɚɧɟɟ ERwin) – CASE-ɫɪɟɞɫɬɜɨ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɛɚɡ ɞɚɧɧɵɯ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ 

ɫɨɡɞɚɜɚɬɶ, ɞɨɤɭɦɟɧɬɢɪɨɜɚɬɶ ɢ ɫɨɩɪɨɜɨɠɞɚɬɶ ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɯɪɚɧɢɥɢɳɚ. 

Ɇɨɞɟɥɢ ɞɚɧɧɵɯ ɩɨɦɨɝɚɸɬ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɵɯ, ɨɛɟɫɩɟɱɢɜɚɹ 

ɷɮɮɟɤɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɨɪɝɚɧɢɡɚɰɢɢ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɬɚɤɢɯ 

ɚɫɩɟɤɬɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɚɤ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ ɞɚɧɧɵɯ, 

ɬɟɯɧɨɥɨɝɢɣ ɛɚɡ ɞɚɧɧɵɯ ɢ ɫɪɟɞɵ ɪɚɡɜɟɪɬɵɜɚɧɢɹ [15]. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɢɚɝɪɚɦɦɵ ɛɵɥ ɜɵɛɪɚɧ Microsoft Visio – ɜɟɤɬɨɪɧɵɣ 

ɝɪɚɮɢɱɟɫɤɢɣ ɪɟɞɚɤɬɨɪ, ɪɟɞɚɤɬɨɪ ɞɢɚɝɪɚɦɦ ɢ ɛɥɨɤ-ɫɯɟɦ ɞɥɹ Windows. Ⱦɚɧɧɵɣ 

ɪɟɞɚɤɬɨɪ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɞɢɚɝɪɚɦɦɵ ɪɚɡɥɢɱɧɵɯ ɫɯɟɦ, ɜ 

ɬɨɦ ɱɢɫɥɢ ɧɨɬɚɰɢɢ UML.  

Ʉɨɦɩɚɧɢɹ Microsoft ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɩɪɨɞɜɢɝɚɟɬ ɧɟɫɤɨɥɶɤɨ ɹɡɵɤɨɜ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɛɵɫɬɪɨɣ ɢ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ ɢɯ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɣ ɫɩɪɚɜɤɨɣ ɢ ɷɮɮɟɤɬɢɜɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢɬɨɝɨɜɨɝɨ ɢɫɩɨɥɧɹɟɦɨɣ ɩɪɨɝɪɚɦɦɵ, ɹɜɥɹɟɬɫɹ ɹɡɵɤ ɋ#. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɚ ɷɬɨɦ ɹɡɵɤɟ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɨɣ ɫɪɟɞɨɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ 

ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ «Microsoft Visual Studio», ɜ ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɯ ɜɟɪɫɢɹɯ 

ɷɬɨɣ ɫɪɟɞɵ ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɫɪɟɞɫɬɜ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɢ ɫɤɨɪɨɫɬɢ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɧɚ ɹɡɵɤɟ C#, ɬɚɤɢɯ ɤɚɤ ɭɞɨɛɧɵɣ ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ 
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ɫ ɚɜɬɨ ɞɨɩɨɥɧɟɧɢɟɦ ɢɫɩɨɥɶɡɭɟɦɵɯ ɥɟɤɫɟɦ (ɮɭɧɤɰɢɹ «IntelliSense»), 

ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɨɬɥɚɞɤɢ ɤɨɞɚ, ɝɪɚɮɢɱɟɫɤɢɣ “ɤɨɧɫɬɪɭɤɬɨɪ” ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɨɤɨɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ [16].  

ȼɵɛɪɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɡɜɨɥɹɸɬ ɜɵɩɨɥɧɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɷɬɚɩɵ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɨɣ ɬɨɪɝɨɜɨɣ 

ɫɬɪɚɬɟɝɢɢ ɞɥɹ ɪɵɧɤɚ ɰɟɧɧɵɯ ɛɭɦɚɝ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɨɞɭɥɟɣ 

ɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

 

2.4 Πɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

 

Ʉɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɨɤɚɡɵɜɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦɵ ɫ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɋɬɚɧɞɚɪɬ IDEF0 ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɤɚɤ ɧɚɛɨɪ 

ɦɨɞɭɥɟɣ, ɡɞɟɫɶ ɫɭɳɟɫɬɜɭɟɬ ɩɪɚɜɢɥɨ — ɧɚɢɛɨɥɟɟ ɜɚɠɧɚɹ ɮɭɧɤɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ 

ɜɟɪɯɧɟɦ ɥɟɜɨɦ ɭɝɥɭ, ɤɪɨɦɟ ɬɨɝɨ, ɟɫɬɶ ɩɪɚɜɢɥɨ ɫɬɨɪɨɧɵ: ɫɬɪɟɥɤɚ ɜɯɨɞɚ ɜɫɟɝɞɚ 

ɩɪɢɯɨɞɢɬ ɜ ɥɟɜɭɸ ɤɪɨɦɤɭ ɚɤɬɢɜɧɨɫɬɢ, ɫɬɪɟɥɤɚ ɭɩɪɚɜɥɟɧɢɹ — ɜ ɜɟɪɯɧɸɸ 

ɤɪɨɦɤɭ, ɫɬɪɟɥɤɚ ɦɟɯɚɧɢɡɦɚ — ɧɢɠɧɹɹ ɤɪɨɦɤɚ, ɫɬɪɟɥɤɚ ɜɵɯɨɞɚ — ɩɪɚɜɚɹ 

ɤɪɨɦɤɚ. 

ɇɚ ɪɢɫɭɧɤɟ 8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ IDEF0, ɤɨɬɨɪɚɹ 

ɨɬɪɚɠɚɟɬ ɨɛɳɟɟ ɨɩɢɫɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɟё ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ 

ɜɧɟɲɧɟɣ ɫɪɟɞɨɣ. ɗɬɨ ɤɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ «Ʉɚɤ ɟɫɬɶ».  Ʉɚɤ ɜɢɞɧɨ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 

ɹɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɡɚɤɚɡɵ ɩɨɤɭɩɚɬɟɥɟɣ ɧɚ ɩɪɨɞɚɠɭ. ȼ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜɥɹɸɳɟɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɫɬɭɩɚɟɬ ɦɟɧɟɞɠɟɪ ɩɨ ɩɪɨɞɚɠɚɦ, ɤɨɬɨɪɵɣ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ 

ɩɪɨɝɧɨɡ ɩɪɨɫɬɵɦ ɦɟɬɨɞɨɦ ɭɦɧɨɠɟɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɧɚ ɰɟɧɭ ɢ ɫɭɦɦɨɣ ɩɨ 

ɜɫɟɦ ɤɥɢɟɧɬɚɦ.  
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Ɋɢɫɭɧɨɤ 8 - Ʉɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ 
ɩɪɨɞɚɠ, ɦɨɞɟɥɶ «Ʉɚɤ ɟɫɬɶ» 

 

Ɇɨɞɭɥɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɪɨɞɚɠ ɡɞɟɫɶ ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɹɟɬɫɹ 

ɦɟɧɟɞɠɟɪɨɦ ɩɨ ɩɪɨɞɚɠɚɦ ɢ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɤɚɤɢɦ ɦɟɬɨɞɨɦ ɩɪɨɝɧɨɡɢɪɭɟɬ 

ɦɟɧɟɞɠɟɪ.  

Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɦɚɥɨɷɮɮɟɤɬɢɜɧɵɦ. ɏɪɚɧɹɳɢɟɫɹ ɜ ɛɚɡɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɧɢɤɚɤ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɯɨɬɹ ɞɚɧɧɵɟ ɢɦɟɸɬ 

ɰɢɤɥɢɱɧɨɫɬɶ ɢ ɫɟɡɨɧɧɨɫɬɶ.  

Ⱦɨɛɚɜɥɟɧɢɟ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɢɫɬɟɦɭ ɩɨɦɨɠɟɬ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ 

ɩɪɨɝɧɨɡɚ, ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɥɚɧɢɪɨɜɚɧɢɹ ɡɚɤɭɩɨɤ.  

ɇɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ, ɦɨɞɟɥɶ «Ʉɚɤ ɛɭɞɟɬ». 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɨ ɮɚɤɬɚɯ ɩɪɨɞɚɠ, ɨ ɤɥɢɟɧɬɚɯ, ɚ 

ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 
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ɉɨɥɶɡɨɜɚɬɟɥɶ ɛɭɞɟɬ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɚɢɜɚɬɶ ɨɬɨɛɪɚɠɚɟɦɵɟ ɞɚɧɧɵɟ ɜ 

ɭɞɨɛɧɨɦ ɞɥɹ ɫɟɛɹ ɮɨɪɦɚɬɟ.  

ȼɵɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ: 

ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɧɚɹ ɜɟɥɢɱɢɧɚ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɧɚɹ ɜɟɥɢɱɢɧɚ 

ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɩɨ ɩɟɪɢɨɞɭ.  

ȼ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɫɬɭɩɚɟɬ ɦɟɧɟɞɠɟɪ ɩɨ 

ɩɪɨɞɚɠɚɦ ɢ ɫɚɦɚ ɫɢɫɬɟɦɚ. Ʉ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟɣ ɩɪɚɜɢɥɚ ɱɚɫɬɢ ɨɬɧɨɫɹɬɫɹ 

ɜɧɭɬɪɟɧɧɢɟ ɭɫɬɚɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 9 - Ʉɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ 

ɩɪɨɞɚɠ, ɦɨɞɟɥɶ «Ʉɚɤ ɛɭɞɟɬ» 
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Ɋɢɫɭɧɨɤ 10 - Ⱦɢɚɝɪɚɦɦɚ ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ «ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 
ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ» 

ɇɚ ɪɢɫɭɧɤɟ 10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ 

ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɛɥɨɤɚ ɤɨɧɬɟɤɫɬɧɨɣ ɞɢɚɝɪɚɦɦɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɚɤ ɠɟ ɜɵɫɬɭɩɚɟɬ ɦɟɧɟɞɠɟɪ ɩɨ 

ɩɪɨɞɚɠɚɦ ɢ ɫɚɦɚ ɫɢɫɬɟɦɚ. Ʉ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟɣ ɩɪɚɜɢɥɚ ɱɚɫɬɢ ɨɬɧɨɫɹɬɫɹ 

ɜɧɭɬɪɟɧɧɢɣ ɭɫɬɚɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

Ɉɫɧɨɜɧɨɣ ɛɥɨɤ ɞɟɤɨɦɩɨɡɢɪɭɟɬɫɹ ɧɚ ɬɪɢ ɫɨɫɬɚɜɥɹɸɳɢɯ: ɧɚɫɬɪɨɣɤɭ 

ɩɚɪɚɦɟɬɪɨɜ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɢ ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚ ɷɤɪɚɧ. Ɋɟɡɭɥɶɬɚɬɨɦ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɩɪɨɝɧɨɡ. ɍɩɪɚɜɥɹɸɳɢɦ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɹɜɥɹɟɬɫɹ ɦɟɧɟɞɠɟɪ ɩɨ ɩɪɨɞɚɠɚɦ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɹ 

ɜɯɨɞɹɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ. Ⱦɚɧɧɵɟ ɨ ɤɥɢɟɧɬɚɯ ɢ ɩɪɨɞɚɠɚɯ ɩɨɫɬɭɩɚɸɬ ɜ 

ɜɢɞɟ ɮɚɣɥɚ Excel.   
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3 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɪɨɞɚɠ 

 

 

3.1 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

 

Ⱦɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ ɢ ɨɬɨɛɪɚɠɟɧɢɣ ɪɟɡɭɥɶɬɚɬɨɜ ɛɵɥɨ ɫɨɡɞɚɧɨ ɝɪɚɮɢɱɟɫɤɨɟ 

ɩɪɢɥɨɠɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ Windows 

Form. Ƚɥɚɜɧɨɟ ɨɤɧɨ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 

Ɋɢɫɭɧɨɤ 11 – Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ 

 
Ɉɫɧɨɜɧɨɟ ɨɤɧɨ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ: ɡɚɝɪɭɡɤɢ ɮɚɣɥɚ ɢ 

ɫɨɯɪɚɧɟɧɢɹ ɟɝɨ ɜ ɢɫɬɨɪɢɸ, ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɫ ɡɚɪɚɧɟɟ ɫɨɯɪɚɧɟɧɧɵɦɢ 

ɮɚɣɥɚɦɢ, ɩɨɥɨɫɵ ɦɟɧɸ, ɞɜɭɦɹ ɪɚɡɞɟɥɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɢɩɚɦɢ ɩɪɨɝɧɨɡɚ ɢ 

ɨɩɢɫɚɧɢɟɦ ɷɬɨɝɨ ɩɪɨɝɧɨɡɚ, ɪɚɡɞɟɥ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɝɧɨɡɚ, ɞɜɟ ɩɚɧɟɥɢ ɫ 

ɝɪɚɮɢɤɚɦɢ, ɧɚ ɤɨɬɨɪɵɯ ɢɡɨɛɪɚɠɟɧɵ ɩɪɨɝɧɨɡɵ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨɫɥɟ 

ɨɩɬɢɦɢɡɚɰɢɢ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɨɝɪɚɦɦɚ 

ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɪɚɡɦɟɪ ɝɪɚɮɢɤɨɜ ɢ ɬɚɛɥɢɰ. 
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ɉɟɪɜɵɣ ɪɚɡɞɟɥ «ɂɦɩɨɪɬ ɞɚɧɧɵɯ» ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 12.  

  

Ɋɢɫɭɧɨɤ 12 – Ɋɚɡɞɟɥ «ɂɦɩɨɪɬ ɞɚɧɧɵɯ» 

 

ɑɬɨɛɵ ɞɨɛɚɜɢɬɶ ɜɪɟɦɟɧɧɨɣ ɪɹɞ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɟɝɨ ɧɚɡɜɚɧɢɟ ɢɡ ɫɩɢɫɤɚ ɞɨɫɬɭɩɧɵɯ ɡɚɝɪɭɠɟɧɧɵɯ ɪɚɧɟɟ 

ɮɚɣɥɨɜ, ɥɢɛɨ ɡɚɝɪɭɡɢɬɶ ɧɨɜɵɣ ɫ ɤɨɦɩɶɸɬɟɪɚ. ɗɬɨ ɨɤɧɨ ɦɨɠɧɨ ɜɢɞɟɬɶ ɧɚ 

ɪɢɫɭɧɤɟ 13 ɧɢɠɟ. 

 

 

Ɋɢɫɭɧɨɤ 13 - ȼɵɛɨɪ ɞɨɤɭɦɟɧɬɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 

 

Ɂɚɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɵ ɮɢɥɶɬɪɵ ɮɚɣɥɨɜ, ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ 

ɡɚɝɪɭɠɚɬɶ – ɷɬɨ ɬɨɥɶɤɨ ɮɚɣɥɵ ɬɚɛɥɢɱɧɵɯ ɮɨɪɦɚɬɨɜ. 
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ɉɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɜɵɛɪɚɬɶ ɮɚɣɥ, ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ɉɬɤɪɵɬɶ» ɢ ɮɚɣɥ 

ɡɚɝɪɭɡɢɬɫɹ. ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɮɚɣɥɚ ɨɧ ɦɨɠɟɬ ɫɨɯɪɚɧɢɬɶ ɟɝɨ ɜ ɫɩɢɫɨɤ ɛɵɫɬɪɨ 

ɞɨɫɬɭɩɧɵɯ ɮɚɣɥɨɜ.  

Ɉɩɨɜɟɳɟɧɢɟ ɨɛ ɭɫɩɟɲɧɨ ɡɚɝɪɭɠɟɧɧɨɦ ɮɚɣɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 

14. 

 

Ɋɢɫɭɧɨɤ 14 – Ɉɩɨɜɟɳɟɧɢɟ ɨɛ ɭɫɩɟɲɧɨ ɡɚɝɪɭɠɟɧɧɨɦ ɮɚɣɥɟ 

 

ɑɬɨɛɵ ɩɨɫɥɟ ɡɚɝɪɭɡɤɢ ɮɚɣɥɚ ɟɝɨ ɧɚɡɜɚɧɢɟ ɨɬɨɛɪɚɡɢɥɨɫɶ ɜ ɫɩɢɫɤɟ, 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɈɄ» ɧɚ ɨɤɧɟ ɨɩɨɜɟɳɟɧɢɹ.  

ɋɩɪɚɜɚ ɨɬ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɪɚɫɩɨɥɨɠɟɧɚ ɫɟɤɰɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɪɚɡɞɟɥɚ «ɉɚɪɚɦɟɬɪɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ». ɉɨɫɥɟ 

ɨɬɦɟɬɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɷɥɟɦɟɧɬɟ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ ɞɥɹ 

ɜɵɛɨɪɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɢɚɩɚɡɨɧ ɩɚɪɚɦɟɬɪɚ.  

ɇɚ ɪɢɫɭɧɤɟ 15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɨɪɦɚ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɨɫɬɢ. 

 

 

Ɋɢɫɭɧɨɤ 15 – Ɏɨɪɦɚ ɧɚɫɬɪɨɟɤ ɩɚɪɚɦɟɬɪɨɜ ɬɨɪɝɨɜɨɣ ɫɬɪɚɬɟɝɢɢ 
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ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɣ ɮɨɪɦɵ ɦɨɠɧɨ ɭɤɚɡɚɬɶ:  

− ɰɢɤɥɢɱɧɨɫɬɶ, ɩɨɫɥɟ ɱɟɝɨ ɫɬɚɧɟɬ ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɜɵɛɨɪɚ ɜɵɩɚɞɚɸɳɢɣ 

ɫɩɢɫɨɤ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɩɟɪɢɨɞɨɜ ɰɢɤɥɨɜ. 

− ɫɟɡɨɧɧɨɫɬɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɫɢɫɬɟɦɟ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɟɡɨɧ 

ɩɪɨɞɚɠ ɩɪɢ ɩɨɦɨɳɢ ɜɵɛɨɪɚ ɬɢɩɚ ɩɟɪɢɨɞɚ (ɦɟɫɹɰ, ɝɨɞ, ɧɟɞɟɥɹ), ɚ ɬɚɤɠɟ, ɟɫɥɢ 

ɜɵɛɪɚɧ ɦɟɫɹɰ, ɜɵɛɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɦɟɫɹɰɟɜ ɫɟɡɨɧɧɨɫɬɢ.  

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɡɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɩɚɪɚɦɟɬɪɵ, ɪɟɞɚɤɬɢɪɨɜɚɬɶ 

ɫɩɢɫɨɤ ɢɧɫɬɪɭɦɟɧɬɨɜ ɜ ɫɬɪɚɬɟɝɢɢ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ 

ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɜ ɜɵɩɚɞɚɸɳɢɯ ɫɩɢɫɤɚɯ ɢ 

ɱɟɤ-ɥɢɫɬɚɯ.  

Ɏɨɪɦɚ ɫ ɢɡɦɟɧɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɪɚɫɤɪɵɬɵɦ ɫɩɢɫɤɨɦ ɫɟɡɨɧɚ 

ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

Ɋɢɫɭɧɨɤ 16 – Ɏɨɪɦɚ ɫ ɨɬɤɪɵɬɵɦ ɫɩɢɫɤɨɦ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɢɡɦɟɧɟɧɧɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ 

ɇɚ ɮɨɪɦɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɫɟ ɦɟɫɹɰɵ ɝɨɞɚ ɫ ɹɧɜɚɪɹ ɩɨ ɞɟɤɚɛɪɶ. Ɏɨɪɦɚ 

ɜɜɨɞɚ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɧɟɫɤɨɥɶɤɨ ɦɟɫɹɰɟɜ. 

Ɏɨɪɦɚ ɫ ɜɵɩɚɞɚɸɳɢɦ ɫɩɢɫɤɨɦ ɡɧɚɱɟɧɢɣ ɰɢɤɥɢɱɧɨɫɬɢ ɢɡɨɛɪɚɠɟɧɚ ɧɢɠɟ 

ɧɚ ɪɢɫɭɧɤɟ 17. 
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Ɋɢɫɭɧɨɤ 17 - Ɏɨɪɦɚ ɫ ɜɵɩɚɞɚɸɳɢɦ ɫɩɢɫɤɨɦ ɡɧɚɱɟɧɢɣ ɰɢɤɥɢɱɧɨɫɬɢ  

 

Ⱦɨɫɬɭɩɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɹɜɥɹɸɬɫɹ ɝɨɞ, ɧɟɞɟɥɹ ɢ ɦɟɫɹɰ. 

ȿɫɥɢ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɭɤɚɡɚɧɵ ɤɨɪɪɟɤɬɧɨ ɢɥɢ ɧɟ ɭɤɚɡɚɧɵ ɜɨɜɫɟ (ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɜɬɨɪɨɜ ɨɬɞɚɧɨ ɧɚ ɭɫɦɨɬɪɟɧɢɟ ɫɢɫɬɟɦɵ), 

ɜɵɛɪɚɧ ɪɹɞ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɬɨ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɉɨɥɭɱɢɬɶ ɩɪɨɝɧɨɡ» 

ɫɢɫɬɟɦɚ ɧɚɱɧɟɬ ɩɪɨɰɟɫɫ ɩɨɢɫɤɚ ɩɨɯɨɠɢɯ ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɜ ɭɤɚɡɚɧɧɨɦ 

ɜɪɟɦɟɧɧɨ ɪɹɞɟ. 

Ɏɨɪɦɚ ɫ ɜɵɩɚɞɚɸɳɢɦ ɫɩɢɫɤɨɦ ɡɧɚɱɟɧɢɣ ɫɟɡɨɧɧɨɫɬɢ ɢɡɨɛɪɚɠɟɧɚ ɧɢɠɟ 

ɧɚ ɪɢɫɭɧɤɟ 18. 

 

 

 

Ɋɢɫɭɧɨɤ 18 - Ɏɨɪɦɚ ɫ ɜɵɩɚɞɚɸɳɢɦ ɫɩɢɫɤɨɦ ɡɧɚɱɟɧɢɣ ɫɟɡɨɧɧɨɫɬɢ 

 

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «ɉɨɥɭɱɢɬɶ ɩɪɨɝɧɨɡ», ɜ ɫɥɭɱɚɟ ɤɨɪɪɟɤɬɧɨ 

ɞɨɛɚɜɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɥɢ ɧɟ ɞɨɛɚɜɥɟɧɧɵɯ ɜɨɜɫɟ, ɭɫɩɟɲɧɨɣ ɡɚɝɪɭɡɤɢ ɪɹɞɚ 

ɞɚɧɧɵɯ, ɫɢɫɬɟɦɚ ɧɚɱɢɧɚɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɩɨɢɫɤɚ ɩɨɯɨɠɟɣ 

ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ.  
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ɇɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 19 ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɨɪɦɚ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ 

ɩɪɨɝɧɨɡɚ. 

 

 

Ɋɢɫɭɧɨɤ 19 - Ɏɨɪɦɚ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɝɧɨɡɚ 

 

Ɋɟɡɭɥɶɬɚɬ ɩɪɨɝɧɨɡɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɦɟɬɨɞɟ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɪɟɦɟɧɧɨɣ ɲɤɚɥɵ, ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɟɤɰɢɢ. 

Ⱦɚɧɧɚɹ ɫɟɤɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 20. 

 

 

Ɋɢɫɭɧɨɤ 20 – ɋɟɤɰɢɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ DTW ɩɪɨɝɧɨɡ 

 

ȼɥɚɫɨɜ Ⱦ.ȼ., Ȼɨɠɤɨ ȼ.Π.  ɜ ɤɧɢɝɟ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ 

ɷɤɨɧɨɦɢɤɟ ɢ ɭɩɪɚɜɥɟɧɢɢ» ɭɤɚɡɵɜɚɸɬ: «ɞɥɹ ɧɚɫɬɪɨɟɤ ɩɚɪɚɦɟɬɪɨɜ ɨɩɬɢɦɢɡɚɰɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɦɟɧɸ «ɇɚɫɬɪɨɣɤɢ» ɢ «ɇɚɫɬɪɨɣɤɢ ɨɩɬɢɦɢɡɚɰɢɢ». ɉɨɫɥɟ 
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ɱɟɝɨ ɩɨɹɜɢɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɤɨɥɢɱɟɫɬɜɚ ɨɫɨɛɟɣ ɜ ɩɨɩɭɥɹɰɢɢ, 

ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɫɟɥɟɤɰɢɢ, ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɨɩɟɪɚɬɨɪɚ ɦɭɬɚɰɢɢ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɢɧɜɟɪɫɢɢ.  

ɋɟɤɰɢɹ ɫɨɞɟɪɠɢɬ ɩɨɥɟ ɜɵɜɨɞɚ, ɝɞɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɪɨɝɧɨɡɧɵɟ ɡɧɚɱɟɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 21 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɟɤɰɢɹ «ɋɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɩɪɨɝɧɨɡ». 

 

  

Ɋɢɫɭɧɨɤ 21 – ɫɟɤɰɢɹ «ɋɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɩɪɨɝɧɨɡ» 

 

ɗɬɚ ɫɟɤɰɢɹ ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɚ, ɫɞɟɥɚɧɧɨɝɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, 

ɟɫɥɢ ɩɨɯɨɠɢɣ ɨɬɪɟɡɨɤ ɚɞɚɩɬɢɪɨɜɚɧɧɵɦ ɦɟɬɨɞɨɦ ɩɨɢɫɤɚ 

ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɨ ɜɪɟɦɟɧɧɨɦ ɪɹɞɟ ɧɟ ɛɵɥ ɧɚɣɞɟɧ.  

ɉɪɢɦɟɪɵ ɝɪɚɮɢɤɚ ɩɪɨɝɧɨɡɚ ɦɟɬɨɞɨɦ ɚɞɚɩɬɢɪɨɜɚɧɧɵɦ ɦɟɬɨɞɨɦ ɩɨɢɫɤɚ 

ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɨ ɜɪɟɦɟɧɧɨɦ ɪɹɞɟ ɩɪɢ ɩɨɦɨɳɢ ɚɥɝɨɪɢɬɦɚ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɪɟɦɟɧɧɨɣ ɲɤɚɥɵ ɦɨɠɧɨ ɜɢɞɟɬɶ ɧɢɠɟ ɧɚ 

ɪɢɫɭɧɤɟ 22. 
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Ɋɢɫɭɧɨɤ 22 – Ƚɪɚɮɢɤ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɩɬɢɦɢɡɚɰɢɢ 

 

ɇɚ ɞɚɧɧɨɦ ɝɪɚɮɢɤɟ ɨɬɪɚɠɟɧ ɩɪɨɝɧɨɡ ɤɪɚɫɧɨɣ ɩɪɟɪɵɜɢɫɬɨɣ ɥɢɧɢɟɣ, ɚ 

ɫɢɧɟɣ ɨɬɨɛɪɚɠɟɧ ɛɚɡɨɜɵɣ ɨɬɪɟɡɨɤ, ɩɨ ɤɨɬɨɪɨɦɭ ɢɳɭɬɫɹ ɩɨɯɨɠɢɟ ɩɟɪɢɨɞɵ ɜ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɨ ɩɪɨɝɧɨɡɚɯ ɩɪɨɞɚɠ ɩɪɟɞɩɪɢɹɬɢɹ.  

ɇɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 23 ɨɬɨɛɪɚɠɟɧɚ ɨɛɳɚɹ ɫɬɚɬɢɫɬɢɤɚ ɡɚ ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ 

ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ. 

 

 

Ɋɢɫɭɧɨɤ 23 - Ɉɛɳɚɹ ɫɬɚɬɢɫɬɢɤɚ ɡɚ ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ 

 



48 
 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɡɚ 3 ɝɨɞɚ: 2015, 2016 ɢ 2017. ɇɚ 

ɷɬɨɣ ɨɫɧɨɜɟ ɫɞɟɥɚɧ ɩɪɨɝɧɨɡ ɧɚ 2018 ɝɨɞ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɚ ɧɨɹɛɪɶ ɢ ɞɟɤɚɛɪɶ. ɉɨ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɨɬɦɟɱɟɧɚ ɫɭɦɦɚ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɜ ɪɭɛɥɹɯ, ɚ ɩɨ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ – ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɩɪɨɞɚɠɢ. Ɍɚɤ ɤɚɤ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɪɚɧɟɟ ɨɬɦɟɬɢɥ ɰɢɤɥɢɱɧɨɫɬɶ ɜ ɝɨɞ, ɬɨ ɝɪɚɮɢɤɢ ɪɚɫɩɨɥɨɠɟɧɵ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ – ɨɞɢɧ ɧɚɞ ɞɪɭɝɢɦ, ɤɚɠɞɨɟ ɧɚɱɚɥɨ ɨɞɧɨɝɨ ɝɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɚɱɚɥɭ ɞɪɭɝɨɝɨ ɢ ɬɚɤ ɞɚɥɟɟ.  

ɇɚ ɜɤɥɚɞɤɟ «ɉɨɩɭɥɹɰɢɢ», ɜ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɬɪɚɬɟɝɢɣ ɢɡ ɭɤɚɡɚɧɧɨɣ ɩɨɩɭɥɹɰɢɢ. ȼ ɫɬɨɥɛɰɟ «ɋɬɪɚɬɟɝɢɹ» 

ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɡɜɚɧɢɟ ɫɬɪɚɬɟɝɢɢ, ɜ ɫɬɨɥɛɰɟ ɪɟɡɭɥɶɬɚɬ – ɦɟɪɚ 

ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ ɢɧɞɢɜɢɞɚ ɢ ɜ ɫɬɨɥɛɰɟ «ɉɚɪɚɦɟɬɪɵ» – ɩɨɥɧɵɣ ɫɩɢɫɨɤ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɬɪɚɬɟɝɢɢ.  

ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «Ɉɬɤɪɵɬɶ ɝɪɚɮɢɤ» ɜ ɜɟɪɯɧɸɸ ɨɛɥɚɫɬɶ ɞɨɛɚɜɥɹɟɬɫɹ 

ɝɪɚɮɢɤ, ɜɢɡɭɚɥɢɡɢɪɭɸɳɢɣ ɨɪɞɟɪɚ ɧɚ ɢɫɬɨɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɬɨɪɝɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ». 

ɇɚ ɪɢɫɭɧɤɟ 19 ɢɡɨɛɪɚɠɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɨɪɝɨɜɵɯ ɫɬɪɚɬɟɝɢɹɯ ɢɡ ɩɟɪɜɨɣ 

ɩɨɩɭɥɹɰɢɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɫɞɟɥɨɤ ɨɞɧɨɣ ɢɡ ɫɬɪɚɬɟɝɢɣ. 

 

Ɋɢɫɭɧɨɤ  19 – ɂɧɮɨɪɦɚɰɢɹ ɨ ɫɬɪɚɬɟɝɢɹɯ ɜ ɩɟɪɜɨɣ ɩɨɩɭɥɹɰɢɢ 
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ȼ ɬɪɟɬɶɟɣ ɜɤɥɚɞɤɟ ɩɨɞ ɧɚɡɜɚɧɢɟɦ «ɋɞɟɥɤɢ» ɨɬɨɛɪɚɠɟɧɵ ɜɫɟ ɫɞɟɥɤɢ 

ɩɨɫɥɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧɧɨɣ ɫɬɪɚɬɟɝɢɢ ɧɚ ɜɤɥɚɞɤɟ «ɉɨɩɭɥɹɰɢɢ». ȼ ɬɚɛɥɢɰɟ 

ɨɬɨɛɪɚɠɟɧɵ ɜɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɚɠɞɨɣ ɫɞɟɥɤɟ, ɬɚɤɢɟ ɤɚɤ: ɬɢɤɟɬ (ɧɨɦɟɪ ɫɞɟɥɤɢ), 

ɫɢɦɜɨɥ (ɧɚɡɜɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ), ɬɢɩ (ɬɢɩ ɫɞɟɥɤɢ, ɨɞɢɧ ɢɡ Buy, Sell, BuyLimit, 

SellLimit, BuyStop, SellStop), ɜɪɟɦɹ ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ, ɰɟɧɚ ɨɬɤɪɵɬɢɹ ɢ 

ɡɚɤɪɵɬɢɹ, ɭɪɨɜɟɧɶ stoploss ɢ TakeProfit, ɚ ɬɚɤɠɟ ɤɨɦɦɟɧɬɚɪɢɣ ɩɪɢ ɨɬɤɪɵɬɢɢ 

ɫɞɟɥɤɢ ɢ ɩɪɢɱɢɧɚ ɡɚɤɪɵɬɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 20 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɛɳɟɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, ɫɨ 

ɫɞɟɥɤɚɦɢ ɜɵɛɪɚɧɧɨɣ ɫɬɪɚɬɟɝɢɢ ɢ ɢɯ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɰɟɧɨɜɨɦ ɝɪɚɮɢɤɟ. 

 

 

Ɋɢɫɭɧɨɤ  20 – ɋɞɟɥɤɢ ɫɬɪɚɬɟɝɢɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɪɚɮɢɤ 

 

Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɛɢɪɠɟɜɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɪɚɮɢɤ ɫ ɹɩɨɧɫɤɢɦɢ 

ɫɜɟɱɚɦɢ, «ɛɵɱɶɢ» ɫɜɟɱɢ (ɰɟɧɵ ɡɚɤɪɵɬɢɹ ɜ ɤɨɬɨɪɵɯ ɜɵɲɟ ɰɟɧ ɨɬɤɪɵɬɢɹ) 

ɨɛɨɡɧɚɱɟɧɵ ɫɢɧɢɦ ɰɜɟɬɨɦ, ɚ «ɦɟɞɜɟɠɶɢ» (ɰɟɧɵ ɨɬɤɪɵɬɢɹ ɤɨɬɨɪɵɯ ɜɵɲɟ ɰɟɧ 

ɡɚɤɪɵɬɢɹ) ɨɛɨɡɧɚɱɟɧɵ ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ. Ⱦɥɹ ɝɪɚɮɢɤɚ ɰɟɧ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɹɬɶ ɦɚɫɲɬɚɛ, ɢɡɦɟɧɹɬɶ ɜ ɨɤɧɟ ɨɬɨɛɪɚɠɚɟɦɵɣ ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ.  

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɦɚɫɲɬɚɛ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɢɧɬɟɪɟɫɭɸɳɭɸ ɨɛɥɚɫɬɶ 

ɝɪɚɮɢɤɚ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 21. 
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Ɋɢɫɭɧɨɤ 21 – ɂɡɦɟɧɟɧɢɟ ɦɚɫɲɬɚɛɚ 

  

ɉɨɫɥɟ ɷɬɨɝɨ ɦɚɫɲɬɚɛ ɛɭɞɟɬ ɢɡɦɟɧɟɧ ɢ ɩɨɹɜɹɬɫɹ ɥɟɧɬɵ ɩɪɨɤɪɭɱɢɜɚɧɢɹ, 

ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ. 

ɇɚ ɪɢɫɭɧɤɟ  22 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɫ ɢɡɦɟɧɟɧɧɵɦ ɦɚɫɲɬɚɛɨɦ.  

 

 

Ɋɢɫɭɧɨɤ 22 – Ƚɪɚɮɢɤ ɫ ɢɡɦɟɧɟɧɧɵɦ ɦɚɫɲɬɚɛɨɦ 

 

Ⱦɥɹ ɜɨɡɜɪɚɳɟɧɢɹ ɝɪɚɮɢɤɚ ɜ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ 

ɤɧɨɩɤɢ ɪɹɞɨɦ ɫ ɩɨɥɨɫɚɦɢ ɩɪɨɤɪɭɬɤɢ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɢɡɦɟɧɟɧɢɸ ɦɚɫɲɬɚɛɚ ɧɚ 

ɢɫɯɨɞɧɨɟ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɫɹɦ ɝɪɚɮɢɤɚ. ɇɚ ɪɢɫɭɧɤɟ 23 ɫɬɪɟɥɤɚɦɢ 

ɩɨɤɚɡɚɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɧɨɩɨɤ ɢɡɦɟɧɟɧɢɹ ɦɚɫɲɬɚɛɚ. 
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Ɋɢɫɭɧɨɤ 23 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɤɧɨɩɨɤ ɢɡɦɟɧɟɧɢɹ ɦɚɫɲɬɚɛɚ ɧɚ ɝɪɚɮɢɤɟ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ, ɞɥɹ ɜɜɨɞɚ 

ɞɚɧɧɵɯ, ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɚɬɟɝɢɣ ɢ ɩɚɪɚɦɟɬɪɨɜ ɨɩɬɢɦɢɡɚɰɢɢ, ɤɨɞ 

ɩɪɨɝɪɚɦɦɵ ɪɚɛɨɬɵ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ.  

 Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɦɟɪɚ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ 

ɫɬɪɚɬɟɝɢɢ CrossMAStrategy ɢ StochasticStrategy, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 

ɢɧɫɬɪɭɦɟɧɬ AAWW (ɤɨɬɢɪɨɜɤɢ ɚɤɰɢɣ ɤɨɦɩɚɧɢɢ «Atlas Air Worldwide 

Holdings» ) ɢ CA (ɤɨɬɢɪɨɜɤɢ ɚɤɰɢɣ ɤɨɦɩɚɧɢɢ «CA Technologies») ɫɞɟɥɤɢ ɩɨ 

ɤɨɬɨɪɵɦ ɜɵɩɨɥɧɹɸɬɫɹ ɜ NASDAQ — ɚɦɟɪɢɤɚɧɫɤɨɣ ɛɢɪɠɟ, ɤɨɬɨɪɚɹ 

ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɚ ɚɤɰɢɹɯ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɤɨɦɩɚɧɢɣ.  

ɇɚ ɪɢɫɭɧɤɟ 24 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɫɬɪɚɬɟɝɢɣ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ, ɚ 

ɬɚɤɠɟ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ. 

 

 

Ɋɢɫɭɧɨɤ 26 – Ƚɪɚɮɢɤ ɨɩɬɢɦɢɡɚɰɢɢ 
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ɂɡ 400 ɫɬɪɚɬɟɝɢɣ ɜ ɩɨɫɥɟɞɧɟɣ ɩɨɩɭɥɹɰɢɢ ɥɭɱɲɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɟ ɫɬɪɚɬɟɝɢɢ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 

27. 

 

Ɋɢɫɭɧɨɤ  27 – Ʌɭɱɲɢɟ ɫɬɪɚɬɟɝɢɢ ɩɨɫɥɟɞɧɟɣ ɩɨɩɭɥɹɰɢɢ 

 

ɇɚɢɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɤɪɢɬɟɪɢɸ ɩɨɥɭɱɢɥɚ 

ɫɬɪɚɬɟɝɢɹ StochasticStrategy ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɦɜɨɥɚ AAWW ɢ ɫɥɟɞɭɸɳɢɦɢ 

ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ downLimit=32, periodStochastic=11, upLimit=74. 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 13 ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɞɟɥɤɚɯ ɥɭɱɲɟɣ ɫɬɪɚɬɟɝɢɢ. Ⱦɥɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɜɚɪɢɚɧɬɚ ɛɵɥɨ 

ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɨ 188 ɫɞɟɥɤɚɯ, ɱɚɫɬɶ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ.  ɇɚ 

ɪɢɫɭɧɤɟ 28 ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɟɪɜɵɯ ɞɟɫɹɬɢ ɫɞɟɥɤɚɯ ɥɭɱɲɟɣ 

ɫɬɪɚɬɟɝɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 28 – ɂɧɮɨɪɦɚɰɢɹ ɨ ɩɟɪɜɵɯ  ɞɟɫɹɬɢ  ɫɞɟɥɤɚɯ 
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ɇɚ ɪɢɫɭɧɤɟ 29 ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɫɥɟɞɧɢɯ ɫɞɟɥɤɚɯ ɥɭɱɲɟɣ 

ɫɬɪɚɬɟɝɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 29 – ɉɨɫɥɟɞɧɹɹ ɞɟɫɹɬɤɚ  ɫɬɪɚɬɟɝɢɢ 

 

ɑɬɨɛɵ ɩɨɫɱɢɬɚɬɶ ɱɢɫɥɨ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɧɚɛɨɪɨɜ ɡɧɚɱɟɧɢɣ 

ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɩɨɥɧɨɦ ɩɟɪɟɛɨɪɟ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɟɫɬɶ ɢɡ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɪɚɡɞɟɥɢɬɶ ɧɚ ɜɟɥɢɱɢɧɭ ɲɚɝɚ, ɩɨɫɥɟ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɜɟɥɢɱɢɧ.   

ȼɵɜɨɞɵ ɩɨ ɬɪɟɬɶɟɦɭ ɪɚɡɞɟɥɭ: ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧ ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ 

ɨɩɬɢɦɚɥɶɧɨɣ ɬɨɪɝɨɜɨɣ ɫɬɪɚɬɟɝɢɢ ɞɥɹ ɪɵɧɤɚ ɰɟɧɧɵɯ ɛɭɦɚɝ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧ 

ɤɨɧɬɪɨɥɶɧɵɣ ɩɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 

Ⱦɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ ɢ ɨɬɨɛɪɚɠɟɧɢɣ ɪɟɡɭɥɶɬɚɬɨɜ ɛɵɥɨ ɫɨɡɞɚɧɨ ɝɪɚɮɢɱɟɫɤɨɟ 

ɩɪɢɥɨɠɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ Windows 

Form. Ƚɥɚɜɧɨɟ ɨɤɧɨ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 30.  
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Ɋɢɫɭɧɨɤ 30 – Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɫɨ ɫɬɨɪɨɧɵ ɚɞɦɢɧɚ 
 

Ɉɫɧɨɜɧɨɟ ɨɤɧɨ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ: ɩɨɥɨɫɵ ɦɟɧɸ, ɩɚɧɟɥɶ ɫ 

ɧɚɫɬɪɨɣɤɚɦɢ ɢɧɬɟɪɮɟɣɫɚ, ɩɚɧɟɥɶ ɫ ɝɪɚɮɢɤɨɦ, ɧɚ ɤɨɬɨɪɨɦ ɢɡɨɛɪɚɠɟɧɵ ɫɞɟɥɤɢ 

ɜɵɛɪɚɧɧɨɣ ɫɬɪɚɬɟɝɢɢ, ɩɚɧɟɥɶ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɩɬɢɦɢɡɚɰɢɢ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɨɝɪɚɦɦɨɣ ɷɥɟɦɟɧɬɵ ɧɚɯɨɞɹɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪɟ SplitContainer, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɪɚɡɦɟɪ ɝɪɚɮɢɤɨɜ ɢ ɬɚɛɥɢɰ. 

 

3.2 Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɷɤɫɩɟɪɢɦɟɧɬ, 

ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɫɪɚɜɧɟɧɢɟ ɦɟɬɨɞɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɩɟɪɟɛɨɪɚ ɧɚ ɨɫɧɨɜɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɲɤɚɥɵ ɜɪɟɦɟɧɢ ɫ ɦɟɬɨɞɨɦ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ, ɦɟɬɨɞɨɦ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɬɪɟɧɞɚ, ɦɟɬɨɞɨɦ 

ɚɜɬɨɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ARIMA. 

Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 

ɬɪɟɯ ɥɟɬ ɫ 2015 ɩɨ 2017 ɝɨɞɚ. ɉɪɨɝɧɨɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɦɟɬɨɞɨɜ ɩɪɨɜɨɞɢɥɫɹ ɜ 

ɞɜɭɯ ɜɪɟɦɟɧɧɵɯ ɲɤɚɥɚɯ – ɩɪɨɝɧɨɡ ɧɚ ɩɪɟɞɫɬɨɹɳɢɟ 3 ɦɟɫɹɰɚ ɢ ɩɪɨɝɧɨɡ ɧɚ 

ɩɪɟɞɫɬɨɹɳɢɟ ɝɨɞɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 2. 
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Ɍɚɛɥɢɰɚ 2 - Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɂɫɩɨɥɶɡɭɟɦɵɣ ɦɟɬɨɞ 

Ʉɪɢɬɟɪɢɣ ɨɰɟɧɤɢ 

ME, % MAPE, % 

Ⱥɞɚɩɬɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ ɩɨɢɫɤɚ 
ɩɨɯɨɠɢɯ ɩɨɞɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɧɚ 
ɨɫɧɨɜɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ɲɤɚɥɵ ɜɪɟɦɟɧɢ 

7,79 3,52 

Ɇɟɬɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 28,38 14,17 
ɉɨɫɬɪɨɟɧɢɟ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɥɢɧɢɢ 

ɬɪɟɧɞɚ 
13,31 3,99 

Ʌɢɧɟɣɧɚɹ ɪɟɝɪɟɫɫɢɹ ɫ ɭɱɟɬɨɦ 
ɫɟɡɨɧɧɨɫɬɢ 

18,43 6,72 

 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɜɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɛɴɟɦ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɧɟ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ, ɧɨ ɢ 

ɜɧɟɲɧɢɯ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɞɚɠɟ ɤɚɱɟɫɬɜɟɧɧɵɯ. 

Ƚɪɚɮɢɤ ɫɪɚɜɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɨɡɜɨɥɹɸɳɢɯ 

ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɛɴɟɦ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɧɟ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ, ɧɨ ɢ 

ɜɧɟɲɧɢɯ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɞɚɠɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɧɚ ɬɪɢ ɦɟɫɹɰɚ ɜɩɟɪɟɞ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 33. 
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Ɋɢɫɭɧɨɤ 33 - Ƚɪɚɮɢɤ ɫɪɚɜɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɩɨɡɜɨɥɹɸɳɢɯ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɛɴɟɦ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɧɟ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɢɯ 

ɮɚɤɬɨɪɨɜ ɡɚ ɬɪɢ ɝɨɞɚ 

 

Ƚɪɚɮɢɤ ɫɪɚɜɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɨɡɜɨɥɹɸɳɢɯ 

ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɛɴɟɦ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɧɟ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ, ɧɨ ɢ 

ɜɧɟɲɧɢɯ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɞɚɠɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɧɚ ɨɞɢɧ ɝɨɞ  ɜɩɟɪɟɞ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 34. 

 

 

Ɋɢɫɭɧɨɤ 34 - Ƚɪɚɮɢɤ ɫɪɚɜɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɩɨɡɜɨɥɹɸɳɢɯ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɨɛɴɟɦ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɧɟ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɢɯ 

ɮɚɤɬɨɪɨɜ ɡɚ ɝɨɞ ɜɩɟɪɟɞ 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ ɦɟɬɨɞ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɟɪɟɛɨɪɚ ɧɚ ɨɫɧɨɜɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɲɤɚɥɵ 

ɜɪɟɦɟɧɢ ɞɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɨɦ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ, ɦɟɬɨɞɨɦ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɬɪɟɧɞɚ, ɦɟɬɨɞɨɦ 

ɚɜɬɨɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɝɨ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ARIMA, ɬɚɤ ɤɚɤ 

ɩɪɢ ɩɪɨɝɧɨɡɟ ɧɚ ɪɚɡɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ ɢɦɟɟɬ ɧɚɢɦɟɧɶɲɟɟ ɫɪɟɞɧɟɟ 

ɨɬɤɥɨɧɟɧɢɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 

ɢɧɫɬɪɭɦɟɧɬɵ ɧɟɞɨɫɬɭɩɧɵ ɞɥɹ ɤɨɦɩɚɧɢɣ ɦɚɥɨɝɨ ɛɢɡɧɟɫɚ ɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɡɚɬɪɚɬɚɦ, ɟɫɥɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɞɧɨɝɨ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɢ ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɚ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɪɟɦɟɧɧɨɣ 

ɲɤɚɥɵ ɪɟɚɥɢɡɭɟɬ ɩɪɨɫɬɨɣ ɮɭɧɤɰɢɨɧɚɥ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɟɧɟɞɠɟɪɚ ɩɨ ɩɪɨɞɚɠɚɦ ɩɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɨɛɴɟɦɚ ɩɪɨɞɚɠ 

ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɨɫɬɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɜ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ 

ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɨɛɳɟɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɨɛɴɟɦɚ 

ɩɪɨɞɚɠ ɢ ɨɩɢɫɚɧɵ ɩɪɢɧɰɢɩɵ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɬɨɞɨɜ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ɉɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɢɱɧɵɯ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɜɵɹɜɥɟɧɵ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. 

Ɉɛɨɫɧɨɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɨɝɨ ɦɟɬɨɞɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

ɉɪɨɜɟɞɟɧɚ ɨɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɜɢɞɵ ɢɫɫɥɟɞɭɟɦɵɯ ɦɟɬɨɞɨɜ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɢ ɩɨɧɹɬɢɹ 

ɤɥɚɫɫɢɱɟɫɤɨɝɨ DTW ɚɥɝɨɪɢɬɦɚ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɫɪɟɞɫɬɜɚɦɢ 

ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢɫɫɥɟɞɭɟɦɵɯ ɜɚɪɢɚɧɬɨɜ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɨɛɨɫɧɨɜɚɧɢɟɦ 

ɬɪɟɛɨɜɚɧɢɣ, ɜɵɛɨɪɨɦ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɢɥɨɠɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚ ɪɟɚɥɢɡɚɰɢɢ. 

ȼɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɟɬɨɞɨɥɨɝɢɢ IDEF, ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɬɟɤɫɬɧɨɣ ɞɢɚɝɪɚɦɦɵ ɢ ɜɵɩɨɥɧɟɧɢɟɦ 

ɞɟɤɨɦɩɨɡɢɰɢɢ.   

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɨɞɪɨɛɧɵɦ 
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ɨɩɢɫɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ.  ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɩɪɨɝɧɨɡɚ, ɨɬɨɛɪɚɠɚɬɶ ɧɚɣɞɟɧɧɵɟ ɩɨɯɨɠɢɟ 

ɬɟɧɞɟɧɰɢɢ ɜ ɩɪɨɲɥɨɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜɵɩɨɥɧɟɧɵ. Πɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɨɫɬɢ. Ⱦɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɨɜɪɟɦɟɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Microsoft 

Visual Studio 2017, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɛɵɫɬɪɨ ɫɨɡɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ 

ɢɧɬɟɪɮɟɣɫ, ɜɟɫɬɢ ɭɞɨɛɧɭɸ ɢ ɤɚɱɟɫɬɜɟɧɧɭɸ ɪɚɡɪɚɛɨɬɤɭ, ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɲɟɧɢɣ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɜɪɟɦɟɧɧɵɟ 

ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɪɭɬɢɧɧɵɟ ɞɟɣɫɬɜɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
ɂɫɯɨɞɧɵɣ ɤɨɞ 

 

using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Linq; 
using System.Text; 
using System.Threading.Tasks; 
using System.Windows.Forms; 
 
namespace WindowsFormsApp1 
{ 
    public partial class Form1 : Form 
    { 
        public Form1() 
        { 
            InitializeComponent(); 
        } 
 
        private void Form1_Load(object sender, EventArgs e) 
        { 
            periodCBox.Enabled = false; 
            cycleCheckbox.Checked = false; 
            seasonPeriodBox.Enabled = false; 
            seasonCheckBox.Checked = false; 
        } 
 
        private void checkBox1_CheckedChanged(object sender, EventArgs e) 
        { 
            if (cycleCheckbox.Checked) periodCBox.Enabled = true;  
            else periodCBox.Enabled = false; 
        } 
 
        private void seasonCheckBox_CheckedChanged(object sender, EventArgs e) 
        { 
            if (seasonCheckBox.Checked) seasonPeriodBox.Enabled = true; 
            else seasonPeriodBox.Enabled = false; 
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        } 
 
        private void button2_Click(object sender, EventArgs e) 
        { 
            MessageBox.Show("Ɏɚɣɥ ɡɚɝɪɭɠɟɧ ɭɫɩɟɲɧɨ", "Ɉɩɨɜɟɳɟɧɢɟ"); 
            OpenFileDialog openFileDialog2 = new OpenFileDialog(); 
            openFileDialog2.Filter = "Files|*.cvs;*.xls;*.xlsx"; 
            openFileDialog2.Title = "Select a file"; 
 
            if (openFileDialog2.ShowDialog() == 
System.Windows.Forms.DialogResult.OK) 
            { 
                MessageBox.Show("Ɏɚɣɥ ɡɚɝɪɭɠɟɧ ɭɫɩɟɲɧɨ", "Ɉɩɨɜɟɳɟɧɢɟ"); 
                //    button2.Text = openFileDialog1.FileName; 
                //    comboBox2.Items.Add(openFileDialog1.FileName); 
                //    comboBox2.SelectedValue = openFileDialog1.FileName; 
            } 
        } 
 
        private void groupBox2_Enter(object sender, EventArgs e) 
        { 
            
             
        } 
 
        private void button1_Click(object sender, EventArgs e) 
        { 
            OpenFileDialog openFileDialog2 = new OpenFileDialog(); 
            openFileDialog2.Filter = "Files|*.cvs;*.xls;*.xlsx"; 
            openFileDialog2.Title = "Select a file"; 
 
            if (openFileDialog2.ShowDialog() == 
System.Windows.Forms.DialogResult.OK) 
            { 
                MessageBox.Show("Ɏɚɣɥ ɡɚɝɪɭɠɟɧ ɭɫɩɟɲɧɨ", "Ɉɩɨɜɟɳɟɧɢɟ"); 
                //    button2.Text = openFileDialog1.FileName; 
                //    comboBox2.Items.Add(openFileDialog1.FileName); 
                //    comboBox2.SelectedValue = openFileDialog1.FileName; 
            } 
        } 
    } 
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} 
 

using 
System;  

using System.Linq;  
using System.Windows;  
using System.Windows.Controls;  
using OxyPlot;  
   
namespace NDtw.Visualization.Wpf  
{  
    public partial class DtwMatrixPlot : UserControl  
    {  
        public DtwMatrixPlot()  
        {  
            InitializeComponent();  
        }  
   
        public static DependencyProperty DtwProperty =  
            DependencyProperty.Register(  
                "Dtw",  
                typeof (IDtw),  
                typeof (DtwMatrixPlot),  
                new FrameworkPropertyMetadata(null, (d, e) => 
((DtwMatrixPlot)d).OnDataChanged()));  
   
        public IDtw Dtw  
        {  
            get { return (IDtw) GetValue(DtwProperty); }  
            set { SetValue(DtwProperty, value); }  
        }  
   
        public static DependencyProperty DrawDistanceProperty =  
            DependencyProperty.Register(  
                "DrawDistance",  
                typeof(bool),  
                typeof(DtwMatrixPlot),  
                new FrameworkPropertyMetadata(false, (d, e) => 
((DtwMatrixPlot)d).OnDataChanged()));  
   
        public bool DrawDistance 



64 
 

 
        {  
            get { return (bool)GetValue(DrawDistanceProperty); }  
            set { SetValue(DrawDistanceProperty, value); }  
        }  
   
        public static DependencyProperty DrawCostProperty =  
            DependencyProperty.Register(  
                "DrawCost",  
                typeof(bool),  
                typeof(DtwMatrixPlot),  
                new FrameworkPropertyMetadata(false, (d, e) => 
((DtwMatrixPlot)d).OnDataChanged()));  
   
        public bool DrawCost  
        {  
            get { return (bool)GetValue(DrawCostProperty); }  
            set { SetValue(DrawCostProperty, value); }  
        }  
   
        public void OnDataChanged()  
        {  
            if(DrawCost && DrawDistance)  
                throw new Exception("Only one of the values can be drawn 
at once, 'cost' or 'distance'.");  
              
            double[][] matrixValues = null;   
            if(DrawCost)  
                matrixValues = Dtw.GetCostMatrix();  
            if (DrawDistance)  
                matrixValues = Dtw.GetDistanceMatrix();  
   
            var dtwPath = Dtw.GetPath();  
            var xLength = Dtw.XLength;  
            var yLength = Dtw.YLength;  
            var cost = Dtw.GetCost();  
            var costNormalized = Dtw.GetCost() / Math.Sqrt(xLength * 
xLength + yLength * yLength);  
   
            var plotModel = new PlotModel(String.Format("Dtw norm by 
length: {0:0.00}, total: {1:0.00}", costNormalized, cost))  
                { 
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                    LegendTextColor = DrawCost || DrawDistance ? 
OxyColors.White : OxyColors.Black,  
                };  
   
            if (matrixValues != null)  
            {  
                var maxMatrixValue = 0.0;  
                for (int i = 0; i < xLength; i++)  
                    for (int j = 0; j < yLength; j++)  
                        maxMatrixValue = Math.Max(maxMatrixValue, 
Double.IsPositiveInfinity(matrixValues[i][j]) ? 0 : 
matrixValues[i][j]);  
   
                for (int i = 0; i < xLength; i++)  
                    for (int j = 0; j < yLength; j++)  
                    {  
                        var value = matrixValues[i][j];  
                        var isValuePositiveInfinity = 
Double.IsPositiveInfinity(value);  
   
                        var intensityBytes = isValuePositiveInfinity ? new 
byte[] { 0, 0, 0 } : GetFauxColourRgbIntensity(value, 0, 
maxMatrixValue);  
                        //var intensityByte = (byte)(255 - Math.Floor(255 * 
intensity));  
                        plotModel.Annotations.Add(new PolygonAnnotation  
                        {  
                            Points =  
                                new[]  
                                {  
                                    new DataPoint(i - 0.5, j - 0.5), new DataPoint(i 
+ 0.5, j - 0.5),  
                                    new DataPoint(i + 0.5, j + 0.5), new 
DataPoint(i - 0.5, j + 0.5),  
                                },  
                            StrokeThickness = 0,  
                            Selectable = false,  
                            Layer = AnnotationLayer.BelowAxes,  
                            Fill = OxyColor.FromArgb(255, intensityBytes[0], 
intensityBytes[1], intensityBytes[2]),  
                        }); 
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                    }  
   
                for (int i = 0; i < 30; i++)  
                {  
                    var intensityBytes = GetFauxColourRgbIntensity(i, 0, 
29);  
   
                    plotModel.Annotations.Add(new RectangleAnnotation  
                    {  
                        MinimumX = -39,  
                        MaximumX = -25,  
                        MinimumY = -i - 6,  
                        MaximumY = -i - 5,  
                        Selectable = false,  
                        Fill = OxyColor.FromArgb(255, intensityBytes[0], 
intensityBytes[1], intensityBytes[2])  
                    });                         
                }  
   
                plotModel.Annotations.Add(new TextAnnotation  
                {  
                    Position = new DataPoint(-24, -5),  
                    HorizontalAlignment = HorizontalTextAlign.Left,  
                    VerticalAlignment = VerticalTextAlign.Middle,  
                    StrokeThickness = 0,  
                    Text = "0"  
                });  
   
                plotModel.Annotations.Add(new TextAnnotation  
                {  
                    Position = new DataPoint(-24, -34),  
                    HorizontalAlignment = HorizontalTextAlign.Left,  
                    VerticalAlignment = VerticalTextAlign.Middle,  
                    StrokeThickness = 0,  
                    Text = String.Format("{0:0.00}", maxMatrixValue),  
                });  
            }  
   
            var matrixPathSeries = new LineSeries("Path")  
            {  
                StrokeThickness = 1, 
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                Color = OxyColors.Red,  
            };  
   
            for (int i = 0; i < dtwPath.Length; i++)  
                matrixPathSeries.Points.Add(new 
DataPoint(dtwPath[i].Item1, dtwPath[i].Item2));  
   
            plotModel.Series.Add(matrixPathSeries);  
   
            var seriesMatrixScale = (xLength + yLength) * 0.05;  
   
            for (int variableIndex = 0; variableIndex < 
Dtw.SeriesVariables.Length; variableIndex++)  
            {  
                var variableA = Dtw.SeriesVariables[variableIndex];  
                var variableASeries = variableA.OriginalXSeries;  
                var variableB = Dtw.SeriesVariables[variableIndex];  
                var variableBSeries = variableB.OriginalYSeries;  
   
                var minSeriesA = variableASeries.Min();  
                var maxSeriesA = variableASeries.Max();  
                var normalizedSeriesA = variableASeries.Select(x => (x - 
minSeriesA) / (maxSeriesA - minSeriesA)).ToList();  
                var matrixSeriesA = new 
LineSeries(variableA.VariableName);  
   
                for (int i = 0; i < normalizedSeriesA.Count; i++)  
                    matrixSeriesA.Points.Add(new DataPoint(i, (-1 + 
normalizedSeriesA[i]) * seriesMatrixScale - 1 - seriesMatrixScale * 
(variableIndex + 1)));  
   
                plotModel.Series.Add(matrixSeriesA);  
   
                var minSeriesB = variableBSeries.Min();  
                var maxSeriesB = variableBSeries.Max();  
                var normalizedSeriesB = variableBSeries.Select(x => (x - 
minSeriesB) / (maxSeriesB - minSeriesB)).ToList();  
                var matrixSeriesB = new 
LineSeries(variableB.VariableName);  
   
                for (int i = 0; i < normalizedSeriesB.Count; i++) 



68 
 

 
                    matrixSeriesB.Points.Add(new DataPoint( -
normalizedSeriesB[i] * seriesMatrixScale - 1 - seriesMatrixScale * 
(variableIndex + 1), i));  
   
                plotModel.Series.Add(matrixSeriesB);  
            }  
   
            plotModel.Axes.Add(new LinearAxis(AxisPosition.Bottom, "    
Series A") { Maximum = Math.Max(xLength, yLength), 
PositionAtZeroCrossing = true});  
            plotModel.Axes.Add(new LinearAxis(AxisPosition.Left, "         
Series B") { Maximum = Math.Max(xLength, yLength), 
PositionAtZeroCrossing = true });  
              
            MatrixPlot.Model = plotModel;  
        }  
   
        /// <summary>  
        /// Generate heatmap color  
        /// </summary>  
        /// <remarks>Thanks to Eddie Yee Tak Ma: 
http://eddiema.ca/2011/01/21/c-sharp-heatmaps/ </remarks>  
        public static byte[] GetFauxColourRgbIntensity(double val, 
double min, double max)  
        {  
            byte r = 0;  
            byte g = 0;  
            byte b = 0;  
            val = (val - min) / (max - min);  
            if (val <= 0.2)  
            {  
                b = (byte)((val / 0.2) * 255);  
            }  
            else if (val > 0.2 && val <= 0.7)  
            {  
                b = (byte)((1.0 - ((val - 0.2) / 0.5)) * 255);  
            }  
            if (val >= 0.2 && val <= 0.6)  
            {  
                g = (byte)(((val - 0.2) / 0.4) * 255);  
            } 
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            else if (val > 0.6 && val <= 0.9)  
            {  
                g = (byte)((1.0 - ((val - 0.6) / 0.3)) * 255);  
            }  
            if (val >= 0.5)  
            {  
                r = (byte)(((val - 0.5) / 0.5) * 255);  
            }  
            return new byte[] { r, g, b };  
        }  
   
        /// <summary>  
        /// Generate heatmap color (grayscale)  
        /// </summary>  
        /// <remarks>Thanks to Eddie Yee Tak Ma: 
http://eddiema.ca/2011/01/21/c-sharp-heatmaps/ </remarks>  
        public static byte[] GetGrayscaleRgbIntensity(double val, 
double min, double max)  
        {  
            byte y;  
            val = (val - min) / (max - min);  
            y = (byte)((1.0 - val) * 255);  
            return new [] { y, y, y };  
        }  
   
        private const double AspectRatio = 1;  
        protected override void 
OnRenderSizeChanged(SizeChangedInfo sizeInfo)  
        {  
            //keep aspect ratio  
            if (sizeInfo.NewSize.Width / sizeInfo.NewSize.Height > 
AspectRatio)  
            {  
                MatrixPlot.Width = sizeInfo.NewSize.Height * 
AspectRatio;  
                MatrixPlot.Height = MatrixPlot.Width / AspectRatio;  
            }  
            else  
            {  
                MatrixPlot.Height = sizeInfo.NewSize.Width / 
AspectRatio; 
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                MatrixPlot.Width = MatrixPlot.Height * AspectRatio;  
            }  
        }  
    }  
} 

  
<?xml version="1.0" encoding="utf-8"?>  
<Project ToolsVersion="4.0" DefaultTargets="Build" 
xmlns="http://schemas.microsoft.com/developer/msbuild/2003">  
  <PropertyGroup>  
    <Configuration Condition=" '$(Configuration)' == '' 
">Debug</Configuration>  
    <Platform Condition=" '$(Platform)' == '' ">AnyCPU</Platform>  
    <ProductVersion>8.0.30703</ProductVersion>  
    <SchemaVersion>2.0</SchemaVersion>  
    <ProjectGuid>{D8F86136-A2B6-48EB-A36A-
49B1265A07E2}</ProjectGuid>  
    <OutputType>library</OutputType>  
    <AppDesignerFolder>Properties</AppDesignerFolder>  
    <RootNamespace>NDtw.Visualization.Wpf</RootNamespace>  
    <AssemblyName>NDtw.Visualization.Wpf</AssemblyName>  
    <TargetFrameworkVersion>v4.0</TargetFrameworkVersion>  
    <TargetFrameworkProfile>Client</TargetFrameworkProfile>  
    <FileAlignment>512</FileAlignment>  
    <ProjectTypeGuids>{60dc8134-eba5-43b8-bcc9-
bb4bc16c2548};{FAE04EC0-301F-11D3-BF4B-
00C04F79EFBC}</ProjectTypeGuids>  
    <WarningLevel>4</WarningLevel>  
  </PropertyGroup>  
  <PropertyGroup Condition=" '$(Configuration)|$(Platform)' == 
'Debug|AnyCPU' ">  
    <DebugSymbols>true</DebugSymbols>  
    <DebugType>full</DebugType>  
    <Optimize>false</Optimize>  
    <OutputPath>bin\Debug\</OutputPath>  
    <DefineConstants>DEBUG;TRACE</DefineConstants>  
    <ErrorReport>prompt</ErrorReport>  
    <WarningLevel>4</WarningLevel>  
  </PropertyGroup>  
  <PropertyGroup Condition=" '$(Configuration)|$(Platform)' == 
'Release|AnyCPU' "> 
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    <DebugType>pdbonly</DebugType>  
    <Optimize>true</Optimize>  
    <OutputPath>bin\Release\</OutputPath>  
    <DefineConstants>TRACE</DefineConstants>  
    <ErrorReport>prompt</ErrorReport>  
    <WarningLevel>4</WarningLevel>  
  </PropertyGroup>  
  <ItemGroup>  
    <Reference Include="OxyPlot, Version=2013.1.2.1, Culture=neutral, 
PublicKeyToken=638079a8f0bd61e9, processorArchitecture=MSIL">  
      <SpecificVersion>False</SpecificVersion>  
      
<HintPath>..\packages\OxyPlot.Wpf.2013.1.2.1\lib\NET40\OxyPlot.dll</
HintPath>  
    </Reference>  
    <Reference Include="OxyPlot.Wpf, Version=2013.1.2.1, 
Culture=neutral, PublicKeyToken=75e952ba404cdbb0, 
processorArchitecture=MSIL">  
      <SpecificVersion>False</SpecificVersion>  
      
<HintPath>..\packages\OxyPlot.Wpf.2013.1.2.1\lib\NET40\OxyPlot.Wpf.
dll</HintPath>  
    </Reference>  
    <Reference Include="OxyPlot.Xps, Version=2013.1.2.1, 
Culture=neutral, processorArchitecture=MSIL">  
      <SpecificVersion>False</SpecificVersion>  
      
<HintPath>..\packages\OxyPlot.Wpf.2013.1.2.1\lib\NET40\OxyPlot.Xps.
dll</HintPath>  
    </Reference>  
    <Reference Include="System" />  
    <Reference Include="System.Data" />  
    <Reference Include="System.Xml" />  
    <Reference Include="Microsoft.CSharp" />  
    <Reference Include="System.Core" />  
    <Reference Include="System.Xml.Linq" />  
    <Reference Include="System.Data.DataSetExtensions" />  
    <Reference Include="System.Xaml">  
      <RequiredTargetFramework>4.0</RequiredTargetFramework>  
    </Reference>  
    <Reference Include="WindowsBase" />  
    <Reference Include="PresentationCore" />  
    <Reference Include="PresentationFramework" />  
  </ItemGroup> 
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  <ItemGroup>  
    <Page Include="DtwByVariablePlot.xaml">  
      <Generator>MSBuild:Compile</Generator>  
      <SubType>Designer</SubType>  
    </Page>  
    <Page Include="DtwMatrixPlot.xaml">  
      <Generator>MSBuild:Compile</Generator>  
      <SubType>Designer</SubType>  
    </Page>  
    <Compile Include="DtwByVariablePlot.xaml.cs">  
      <DependentUpon>DtwByVariablePlot.xaml</DependentUpon>  
    </Compile>  
    <Compile Include="DtwMatrixPlot.xaml.cs">  
      <DependentUpon>DtwMatrixPlot.xaml</DependentUpon>  
      <SubType>Code</SubType>  
    </Compile>  
  </ItemGroup>  
  <ItemGroup>  
    <Compile Include="Properties\AssemblyInfo.cs">  
      <SubType>Code</SubType>  
    </Compile>  
    <Compile Include="Properties\Resources.Designer.cs">  
      <AutoGen>True</AutoGen>  
      <DesignTime>True</DesignTime>  
      <DependentUpon>Resources.resx</DependentUpon>  
    </Compile>  
    <Compile Include="Properties\Settings.Designer.cs">  
      <AutoGen>True</AutoGen>  
      <DependentUpon>Settings.settings</DependentUpon>  
      <DesignTimeSharedInput>True</DesignTimeSharedInput>  
    </Compile>  
    <EmbeddedResource Include="Properties\Resources.resx">  
      <Generator>ResXFileCodeGenerator</Generator>  
      <LastGenOutput>Resources.Designer.cs</LastGenOutput>  
    </EmbeddedResource>  
    <None Include="packages.config" />  
    <None Include="Properties\Settings.settings">  
      <Generator>SettingsSingleFileGenerator</Generator>  
      <LastGenOutput>Settings.Designer.cs</LastGenOutput>  
    </None>  
    <AppDesigner Include="Properties\" />  
  </ItemGroup>  
  <ItemGroup>  
    <ProjectReference Include="..\NDtw\NDtw.csproj">  
      <Project>{572EB90F-7F5D-484D-A701-C7FF1556FE32}</Project> 
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      <Name>NDtw</Name>  
    </ProjectReference>  
  </ItemGroup>  
  <Import Project="$(MSBuildToolsPath)\Microsoft.CSharp.targets" />  
  <!-- To modify your build process, add your task inside one of the targets 
below and uncomment it.   
       Other similar extension points exist, see Microsoft.Common.targets.  
  <Target Name="BeforeBuild">  
  </Target>  
  <Target Name="AfterBuild">  
  </Target>  
  -->  
</Project> 

 
 
Ʉɥɚɫɫ, ɪɟɚɥɢɡɭɸɳɢɣ ɚɥɝɨɪɢɬɦ DTW 
 
using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Text; 
using System.Collections; 
 
namespace DTW 
{ 
    class SimpleDTW 
    { 
        double[] x; 
        double[] y; 
        double[,] distance; 
        double[,] f; 
        ArrayList pathX; 
        ArrayList pathY; 
        ArrayList distanceList; 
        double sum; 
 
        public SimpleDTW(double[] _x, double[] _y) 
        { 
            x = _x; 
            y = _y; 
            distance = new double[x.Length, y.Length]; 
            f = new double[x.Length+1, y.Length+1]; 
 
            for (int i = 0; i < x.Length; ++i){ 
                for (int j = 0; j < y.Length; ++j){ 
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                    distance[i, j] = Math.Abs(x[i] - y[j]); 
                } 
            } 
 
            for (int i = 0; i <= x.Length; ++i) 
            { 
                for (int j = 0; j <= y.Length; ++j) 
                { 
                    f[i, j] = -1.0; 
                } 
            } 
 
            for (int i = 1; i <= x.Length; ++i) { 
                f[i,0] = double.PositiveInfinity; 
            } 
            for (int j = 1; j <= y.Length; ++j) { 
                f[0, j] = double.PositiveInfinity; 
            } 
 
            f[0, 0] = 0.0; 
            sum = 0.0; 
 
            pathX = new ArrayList(); 
            pathY = new ArrayList(); 
            distanceList = new ArrayList(); 
        } 
 
        public ArrayList getPathX(){ 
            return pathX; 
        } 
 
        public ArrayList getPathY() { 
            return pathY; 
        } 
 
        public double getSum(){ 
            return sum; 
        } 
 
        public double[,] getFMatrix() { 
            return f; 
        } 
 
        public ArrayList getDistanceList() { 
            return distanceList; 
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        } 
 
        public void computeDTW() { 
            sum = computeFBackward(x.Length, y.Length); 
            //sum = computeFForward(); 
        } 
 
        public double computeFForward() { 
            for (int i = 1; i <= x.Length; ++i) { 
                for (int j = 1; j <= y.Length; ++j) { 
                    if (f[i - 1, j] <= f[i - 1, j - 1] && f[i - 1, j] <= f[i, j - 1]) { 
                        f[i, j] = distance[i - 1, j - 1] + f[i - 1, j]; 
                    } 
                    else if (f[i, j - 1] <= f[i - 1, j - 1] && f[i, j - 1] <= f[i - 1, j]) { 
                        f[i, j] = distance[i - 1, j - 1] + f[i, j - 1 ];                     
                    } 
                    else if (f[i - 1, j-1 ] <= f[i , j - 1] && f[i - 1, j - 1] <= f[i-1, j ]) { 
                        f[i, j] = distance[i - 1, j - 1] + f[i - 1, j - 1 ]; 
                    } 
                } 
            } 
            return f[x.Length, y.Length]; 
        } 
 
        public double computeFBackward(int i, int j) 
        { 
            if (!(f[i, j] < 0.0) ){ 
                return f[i, j]; 
            } 
            else { 
                if (computeFBackward(i - 1, j) <= computeFBackward(i, j - 1) && 
computeFBackward(i - 1, j) <= computeFBackward(i - 1, j - 1) 
                    && computeFBackward(i - 1, j) < double.PositiveInfinity) 
                { 
                    f[i, j] = distance[i - 1, j - 1] + computeFBackward(i - 1, j); 
                } 
                else if (computeFBackward(i, j - 1) <= computeFBackward(i - 1, j) && 
computeFBackward(i, j - 1) <= computeFBackward(i - 1, j - 1) 
                    && computeFBackward(i, j - 1) < double.PositiveInfinity) 
                { 
                    f[i, j] = distance[i - 1, j - 1] + computeFBackward(i, j - 1);     
                } 
                else if (computeFBackward(i - 1, j - 1) <= computeFBackward(i - 1, j) 
&& computeFBackward(i - 1, j - 1) <= computeFBackward(i, j - 1) 
                    && computeFBackward(i - 1, j - 1) < double.PositiveInfinity) 
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                { 
                    f[i, j] = distance[i - 1, j - 1] + computeFBackward(i - 1, j - 1); 
                } 
            } 
            return f[i, j]; 
        } 
 
 
    } 
} 
 
 


