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ȼɜɟɞɟɧɢɟ 
 

Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹ-
ɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɷɬɚɩɨɦ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɦ 
ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɸ ɤɚɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɥɢɟɧɬɭɪɵ, ɩɨ-
ɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɨɜɵɲɟɧɢɸ ɤɨɧ-
ɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɪɵɧɤɟ. 
Ʉɨɪɪɟɤɬɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬ-

ɪɨɜ ɫɩɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɥɚ-
ɧɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ. ɗɬɚɩ ɨɰɟɧɤɢ 
ɩɚɪɚɦɟɬɪɨɜ ɫɩɪɨɫɚ ɹɜɥɹɟɬɫɹ ɨɫɨɛɨ ɜɚɠɧɵɦ ɢ 
ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɯ ɞɥɹ ɩɪɟɞɩɪɢ-
ɹɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ɋɥɨɠɧɨɫɬɶ 
ɨɰɟɧɤɢ ɫɩɪɨɫɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɥɭɝɢ ɨɛɭ-
ɫɥɚɜɥɢɜɚɟɬɫɹ ɜɥɢɹɧɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɧɚ ɩɪɨɰɟɫɫɵ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ. 
Ɂɚɞɚɱɚ ɨɰɟɧɤɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɩɪɨɫɚ ɬɪɟɛɭɟɬ 
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ɪɚɡɪɚɛɨɬɤɢ ɫɥɨɠɧɵɯ ɦɨɞɟɥɟɣ, ɨɩɢɫɵɜɚɸɳɢɯ 
ɫɬɨɯɚɫɬɢɱɟɫɤɭɸ ɩɪɢɪɨɞɭ ɩɚɪɚɦɟɬɪɨɜ, ɟɝɨ ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɯ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 

ɋɩɪɨɫ ɧɚ ɭɫɥɭɝɢ ɩɪɟɞɩɪɢɹɬɢɣ ɬɪɚɧɫɩɨɪɬɚ ɩɪɢ-
ɧɹɬɨ ɨɰɟɧɢɜɚɬɶ ɨɛɨɛɳɟɧɧɵɦɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵ-
ɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟ-
ɦɵɦɢ ɹɜɥɹɸɬɫɹ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɚ ɬɚɤɠɟ 
ɬɪɚɧɫɩɨɪɬɧɚɹ ɪɚɛɨɬɚ ɡɚ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ 
ɜɪɟɦɟɧɢ [1–3]. Ɉɞɧɚɤɨ ɞɚɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɟ 
ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ ɯɚɪɚɤɬɟɪ ɫɩɪɨɫɚ [4]. 
 
Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɨɞɧɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɧɟ ɹɜɥɹɟɬɫɹ 
ɤɨɪɪɟɤɬɧɵɦ ɩɨɞɯɨɞɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɛɨɥɶ-
ɲɢɧɫɬɜɚ ɧɚɭɱɧɵɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. ȼ ɪɚ-
ɛɨɬɟ [5] ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧ ɢ ɪɟɚɥɢɡɨɜɚɧ 
ɩɨɞɯɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɤɨɦɩɥɟɤɫɧɨ ɨɰɟɧɢɬɶ 
ɫɩɪɨɫ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɥɭɝɢ: ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɫɩɪɨɫɚ ɢɫɩɨɥɶɡɨɜɚɧɵ ɱɟɬɵɪɟ ɩɨɤɚɡɚɬɟɥɹ – 
ɨɛɴɟɦ ɩɚɪɬɢɢ ɝɪɭɡɚ, ɪɚɫɫɬɨɹɧɢɟ ɞɨɫɬɚɜɤɢ, 
ɧɭɥɟɜɨɣ ɩɪɨɛɟɝ ɢ ɢɧɬɟɪɜɚɥ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚ-
ɹɜɤɢ. ɉɪɢ ɷɬɨɦ ɡɚɞɚɱɚ ɨɰɟɧɤɢ ɫɩɪɨɫɚ ɧɚ 
ɭɫɥɭɝɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɪɟɲɚɟɬɫɹ 
ɤɚɤ ɡɚɞɚɱɚ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɨɬɨɤɚ ɡɚɹɜɨɤ 
ɨɬ ɤɥɢɟɧɬɭɪɵ. 
 
ɗɥɟɦɟɧɬɚɪɧɨɣ ɟɞɢɧɢɰɟɣ, ɮɨɪɦɢɪɭɸɳɟɣ ɫɩɪɨɫ, 
ɹɜɥɹɟɬɫɹ ɡɚɹɜɤɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɷɤɫɩɟɞɢɬɨɪ-
ɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ – ɩɨɬɪɟɛɧɨɫɬɶ ɤɥɢɟɧɬɚ ɜ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɭɫɥɭɝɚɯ, ɩɨɞɤɪɟɩɥɟɧɧɚɹ ɩɨɤɭ-
ɩɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ 
ɧɚ ɪɵɧɤɟ ɞɥɹ ɟё ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ. ɇɚɥɢɱɢɟ 
ɡɚɹɜɤɢ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɭɛɴɟɤɬɨɜ ɬɪɚɧɫ-
ɩɨɪɬɧɨɝɨ ɪɵɧɤɚ – ɷɤɫɩɟɞɢɬɨɪɨɜ, ɩɟɪɟɜɨɡɱɢ-
ɤɨɜ, ɝɪɭɡɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ. 
ɋɨɜɨɤɭɩɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɢ ɪɟɚɥɶɧɵɯ 
ɡɚɹɜɨɤ ɧɚ ɭɫɥɭɝɢ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɪɚɡɭɟɬ ɫɩɪɨɫ 
ɧɚ ɟɝɨ ɭɫɥɭɝɢ [6]. 
 
Ʉɚɠɞɚɹ ɡɚɹɜɤɚ ɦɨɠɟɬ ɛɵɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɰɟ-
ɧɟɧɚ ɧɚɛɨɪɨɦ ɩɨɤɚɡɚɬɟɥɟɣ, ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ 
ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɨɛɴɟɦ ɩɚɪɬɢɢ ɝɪɭɡɚ, ɪɚɫ-
ɫɬɨɹɧɢɟ ɞɨɫɬɚɜɤɢ ɢ ɢɧɬɟɪɜɚɥ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚ-
ɹɜɤɢ. Ɍɚɤ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɡɚɹɜɨɤ ɧɚ ɭɫɥɭɝɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɷɤɫɩɟɞɢɬɨɪɫɤɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ (Ɍɗɉ) ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɩɪɨɫ, ɬɨ 
ɡɚɞɚɱɚ ɨɰɟɧɤɢ ɫɩɪɨɫɚ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɷɤɫɩɟ-
ɞɢɬɨɪɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɗɈ) ɩɪɟɨɛɪɚɡɭɟɬɫɹ 
ɜ ɡɚɞɚɱɭ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɨɬɨɤɚ [7]. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ  

 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɤɨɧɨ-
ɦɟɪɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ 
ɷɤɫɩɟɞɢɬɨɪɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɢ ɷɤɫɩɟɞɢɬɨɪɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɩɪɟɞ-
ɦɟɬɨɦ – ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɫɩɪɨɫɚ. 
 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɪɚɛɚ-
ɬɵɜɚɟɬɫɹ ɦɨɞɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɧɚ 
ɬɪɚɧɫɩɨɪɬɧɨ-ɷɤɫɩɟɞɢɬɨɪɫɤɢɟ ɭɫɥɭɝɢ (Ɍɗɍ) ɢ 
ɟɟ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɜɨ-
ɞɹɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɜɵɹɜɥɟɧɢɸ ɨɫɧɨɜɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ. 
 

Ɇɨɞɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢя ɫɩɪɨɫɚ 

ɧɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɷɤɫɩɟɞɢɬɨɪɫɤɢɟ ɭɫɥɭɝɢ 

 
ɋ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɧɚ Ɍɗɍ ɪɚɡɪɚɛɨɬɚɧɚ ɢɦɢ-
ɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜ C# ɧɚ 
ɛɚɡɟ ɤɥɚɫɫɨɜ, ɨɩɢɫɚɧɧɵɯ ɜ ɪɚɛɨɬɟ [7]. 
 
ɋɩɪɨɫ ɧɚ ɭɫɥɭɝɢ ɷɤɫɩɟɞɢɬɨɪɫɤɢɯ ɩɪɟɞɩɪɢɹ-
ɬɢɣ ɮɨɪɦɚɥɶɧɨ ɨɩɢɫɵɜɚɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɡɚɹɜɨɤ - ɢɯ ɩɨɬɨɤɨɦ ɢ 
ɮɨɪɦɢɪɭɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɩɨɬɨɤɨɜ ɡɚɹɜɨɤ ɝɪɭ-
ɡɨɜɥɚɞɟɥɶɰɟɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɷɤɫɩɟɞɢɬɨɪɨɦ. 
ɋɯɟɦɚɬɢɱɟɫɤɢ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ 
ɧɚ Ɍɗɍ ɞɥɹ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɝɨ ɷɤɫɩɟɞɢɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 1. 
 

 
Ɋɢɫ. 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ Ɍɗɉ 
 
ɋɩɪɨɫ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ ɮɨɪɦɚɥɢɡɭɟɬɫɹ ɫɨɜɨ-
ɤɭɩɧɨɫɬɶɸ ɩɚɪɚɦɟɬɪɨɜ - ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢ-
ɧɨɣ ɩɚɪɬɢɢ ɨɬɩɪɚɜɤɢ QFO, ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢ-
ɧɨɣ ɪɚɫɫɬɨɹɧɢɹ ɞɨɫɬɚɜɤɢ LFO ɢ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɨɣ ɢɧɬɟɪɜɚɥɚ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɹɜɤɢ IFO.  
 
Ɉɩɢɫɚɧɢɟ ɝɪɭɡɨɜɥɚɞɟɥɶɰɚ ɤɚɤ ɫɭɛɴɟɤɬɚ ɪɵɧ-
ɤɚ Ɍɗɍ ɪɟɚɥɢɡɭɟɬɫɹ ɤɥɚɫɫɨɦ FreightOwner, 
ɫɨɞɟɪɠɚɳɢɦ ɩɨɥɟ demand ɬɢɩɚ RequestFlow. 
ɋɨɜɨɤɭɩɧɨɫɬɶ ɩɨɬɨɤɨɜ N ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ 
ɮɨɪɦɢɪɭɟɬ ɜɯɨɞɹɳɢɣ ɩɨɬɨɤ ɡɚɹɜɨɤ ɞɥɹ ɨɬ-
ɞɟɥɶɧɨ ɜɡɹɬɨɝɨ ɷɤɫɩɟɞɢɬɨɪɚ. Ɉɩɢɫɚɧɢɟ ɷɤɫ-
ɩɟɞɢɬɨɪɚ ɪɟɚɥɢɡɭɟɬɫɹ ɤɥɚɫɫɨɦ FreightFor-
warder, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɩɨɥɟ reqFlow, 

... 

Freight-
Forwarder 

{QFF; LFF; IFF} 

FreightOwner 1 
{QFO1; LFO1; IFO1} 

FreightOwner 2 
{QFO1; LFO2; IFO2} 

FreightOwner N 
{QFON; LFON; IFON}
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ɩɨɡɜɨɥɹɸɳɟɟ ɨɩɢɫɚɬɶ ɜɯɨɞɹɳɢɣ ɩɨɬɨɤ ɡɚ-
ɹɜɨɤ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɥɭ-
ɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɩɚɪɬɢɢ ɝɪɭɡɚ QFF, ɪɚɫɫɬɨɹ-
ɧɢɹ ɞɨɫɬɚɜɤɢ LFF ɢ ɢɧɬɟɪɜɚɥɚ ɩɨɫɬɭɩɥɟɧɢɹ 
ɡɚɹɜɨɤ ɨɬ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ IFF. 

 

Ɉɫɧɨɜɨɣ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɷɤɫɩɟɞɢɬɨɪɫɤɢɯ ɩɪɟɞɩɪɢɹ-
ɬɢɣ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫ DemandFormingModel, 

ɞɢɚɝɪɚɦɦɚ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2. 

 

 
Ɋɢɫ. 2. Ʉɥɚɫɫ DemandFormingModel 

 

ɉɨɥɹɦɢ ɤɥɚɫɫɚ DemandFormingModel ɹɜɥɹ-
ɸɬɫɹ ɩɟɪɢɨɞ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɬɨɤɨɜ ɡɚɹɜɨɤ 
ɨɬ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ modelingTime, ɤɨɥɢɱɟɫɬɜɨ 

ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ FOnumber ɢ ɷɤɫɩɟɞɢɬɨɪɨɜ 
FFnumber, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɩɢɫɤɢ 

fo ɢ ff ɷɥɟɦɟɧɬɨɜ ɬɢɩɚ FreightOwner ɢ Freight-

Forwarder, ɫɨɞɟɪɠɚɳɢɟ ɨɩɢɫɚɧɢɟ ɫɭɛɴɟɤɬɨɜ 
ɪɵɧɤɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɭɫɥɭɝ. ȼɫɟ ɩɨɥɹ ɤɥɚɫɫɚ 
ɹɜɥɹɸɬɫɹ ɜɧɭɬɪɟɧɧɢɦɢ, ɩɨɷɬɨɦɭ ɞɨɫɬɭɩ ɤ 
ɩɨɥɹɦ fo ɢ ff ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɚɤɫɟɫɫɨɪɨɜ GetFO ɢ GetFF, ɜɨɡɜɪɚɳɚɸɳɢɦ 

ɩɨ ɧɨɦɟɪɭ ɜ ɫɩɢɫɤɟ ɨɛɴɟɤɬ ɬɢɩɚ FreightOwner 

ɢ FreightForwarder ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɥɹ ɪɚ-
ɛɨɬɵ ɫ ɩɨɥɹɦɢ ɤɥɚɫɫɚ, ɨɬɨɛɪɚɠɚɸɳɢɯ ɤɨɥɢ-

ɱɟɫɬɜɨ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ ɢ ɷɤɫɩɟɞɢɬɨɪɨɜ, ɪɚɡ-
ɪɚɛɨɬɚɧɵ ɦɟɬɨɞɵ ɞɨɫɬɭɩɚ GetFOnumber ɢ 

GetFFnumber. 

 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɦɨɞɟɥɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɷɤɫɩɟɞɢɬɨɪɫɤɢɯ ɩɪɟɞɩɪɢɹ-
ɬɢɣ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ SummarizeRequests, ɨɫɭ-

ɳɟɫɬɜɥɹɸɳɢɣ ɫɭɦɦɢɪɨɜɚɧɢɟ ɢɫɯɨɞɹɳɢɯ ɩɨ-
ɬɨɤɨɜ ɡɚɹɜɨɤ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ ɜɨ ɜɯɨɞɹɳɢɣ 

ɩɨɬɨɤ ɡɚɹɜɨɤ ɷɤɫɩɟɞɢɬɨɪɚ. Ⱥɥɝɨɪɢɬɦ ɦɟɬɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 3. 

 

Ⱥɪɝɭɦɟɧɬɨɦ ɦɟɬɨɞɚ SummarizeRequests ɹɜɥɹ-
ɟɬɫɹ ɩɚɪɚɦɟɬɪ frwd ɬɢɩɚ FreightForwarder – 

ɭɤɚɡɚɬɟɥɶ ɧɚ ɫɭɛɴɟɤɬ ɪɵɧɤɚ Ɍɗɍ, ɞɥɹ ɤɨɬɨ-
ɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɩɪɨɫɚ. 
Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬ ɜɧɭɬɪɟɧɧɢɟ ɩɟɪɟɦɟɧɧɵɟ 

ɫɱɟɬɱɢɤɢ i ɢ j, ɚ ɬɚɤɠɟ ɩɟɪɟɦɟɧɧɭɸ rf ɬɢɩɚ 
RequestFlow. ɉɟɪɟɦɟɧɧɚɹ rf ɹɜɥɹɟɬɫɹ ɫɭɦɦɚ-
ɬɨɪɨɦ, ɜ ɤɨɬɨɪɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɩɢɫɵ-

ɜɚɸɬɫɹ ɡɚɹɜɤɢ ɤɚɠɞɨɝɨ ɢɡ ɨɛɫɥɭɠɢɜɚɟɦɵɯ 
ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ. 
 

 
 

Ɋɢɫ. 3. Ⱥɥɝɨɪɢɬɦ ɩɪɨɰɟɞɭɪɵ SummarizeRe-

quests 

 

Ⱥɥɝɨɪɢɬɦ ɦɟɬɨɞɚ SummarizeRequests ɜ ɰɢɤɥɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɭɦɦɢɪɨɜɚɧɢɟ ɡɚɹɜɨɤ ɨɬ 
FOnumber ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ, ɧɨɦɟɪ ɝɪɭɡɨɜɥɚ-
ɞɟɥɶɰɚ ɢɡ ɫɩɢɫɤɚ fo ɫɨɞɟɪɠɢɬ ɫɱɟɬɱɢɤ i. ɉɟɪ-
ɜɨɣ ɤɨɦɚɧɞɨɣ ɜ ɰɢɤɥɟ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɦ ɩɟ-
ɪɟɛɨɪ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ, ɨɛɧɭɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ 
ɩɨɥɹ flowTime ɜɧɭɬɪɟɧɧɟɣ ɩɟɪɟɦɟɧɧɨɣ rf (ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɚɤɫɟɫɫɨɪɚ FT). 

Ⱦɚɥɟɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɫɱɟɬɱɢɤɚ j, ɢɫɩɨɥɶɡɭɸɳɟɝɨɫɹ ɜ ɤɚɱɟɫɬɜɟ ɭɤɚ-
ɡɚɬɟɥɹ ɧɚ ɧɨɦɟɪɚ ɡɚɹɜɨɤ ɜ ɩɨɬɨɤɟ i-ɝɨ ɝɪɭɡɨ-
ɜɥɚɞɟɥɶɰɚ. ȼɨ ɜɥɨɠɟɧɧɨɦ ɰɢɤɥɟ ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɞɨɛɚɜɥɟɧɢɟ ɡɚɹɜɨɤ i-ɝɨ ɝɪɭɡɨɜɥɚɞɟɥɶɰɚ ɜ 
ɩɨɬɨɤ rf. Ⱦɨɫɬɭɩ ɤ ɩɨɬɨɤɭ ɡɚɹɜɨɤ ɝɪɭɡɨɜɥɚ-
ɞɟɥɶɰɚ fo[i] ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ Get-

RequestFlow( ), ɞɨɫɬɭɩ ɤ j-ɨɣ ɡɚɹɜɤɟ ɜ ɩɨɬɨɤɟ 
ɪɟɚɥɢɡɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɦɟɬɨɞɚ GetRequest (j). 

Кɨɧеɰ 

j = fo[i]. 
GetRequestFlow(). 

GetRequests-
Number()

i = FOnumber 

rf.SortFlow()

frwd.SetRequestFlow(rf) 

ɧет 

ɧет 

Наɱалɨ 

rf.FT = 0; j = 0 

rf.AddRequest 
(fo[i].GetRequestFlow(). 

GetRequest(j)) 

rf = null; i = 0 

frwd

i = i + 1

j = j + 1

DemandFormingModel 

modelingTime: Double [1] 
FFnumber: Integer [1] 
FOnumber: Integer [1] 
ff: FreightForwarder [1..*] 
fo: FreightOwner [1..*] 

GetFF (Integer): FreightForwarder 
GetFO (Integer): FreightOwner 
GetFFnumber ( ): Integer 
GetFOnumber ( ): Integer 
SummarizeRequests (FreightForwarder) 
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Ʉɨɥɢɱɟɫɬɜɨ ɡɚɹɜɨɤ ɜ ɩɨɬɨɤɟ ɢɫɯɨɞɹɳɢɯ ɡɚ-
ɹɜɨɤ i-ɝɨ ɝɪɭɡɨɜɥɚɞɟɥɶɰɚ ɜɨɡɜɪɚɳɚɟɬ ɦɟɬɨɞ 

GetRequestsNumber( ) ɤɥɚɫɫɚ RequestFlow [7]. 

Ɇɟɬɨɞ AddRequest ɤɥɚɫɫɚ RequestFlow ɩɨɡɜɨ-
ɥɹɟɬ ɞɨɛɚɜɢɬɶ ɧɨɜɭɸ ɡɚɹɜɤɭ ɜ ɤɨɧɟɰ ɩɨɬɨɤɚ. 
 

Ɇɟɬɨɞɵ ɫɨɪɬɢɪɨɜɤɢ ɡɚɹɜɨɤ SortFlow( ) ɜ ɩɨ-
ɬɨɤɟ ɢ ɩɟɪɟɫɱɟɬɚ ɢɧɬɟɪɜɚɥɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 

ɞɥɹ ɫɭɦɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɨɜ. Ɍɚɤɢɟ ɩɪɨɰɟɞɭɪɵ 

ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɩɪɨɫɚ 
ɧɚ ɭɫɥɭɝɢ ɷɤɫɩɟɞɢɬɨɪɨɜ ɩɪɢ ɨɰɟɧɢɜɚɧɢɢ ɩɨ-
ɬɨɤɚ ɡɚɹɜɨɤ ɤɚɤ ɫɭɦɦɵ ɩɨɬɨɤɨɜ ɨɬ ɧɟɫɤɨɥɶɤɢɯ 
ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ, ɚ ɬɚɤɠɟ ɧɚ ɭɫɥɭɝɢ ɩɟɪɟɜɨɡ-
ɱɢɤɨɜ ɢ ɝɪɭɡɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɩɪɢ ɨɰɟɧɢɜɚɧɢɢ 

ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɤɚɤ ɫɭɦɦɵ ɩɨɬɨɤɨɜ ɨɬ ɧɟɫɤɨɥɶ-
ɤɢɯ ɷɤɫɩɟɞɢɬɨɪɨɜ. ɉɪɨɰɟɫɫ ɫɭɦɦɢɪɨɜɚɧɢɹ 
ɩɨɬɨɤɨɜ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɞɨ-
ɛɚɜɥɟɧɢɟ ɡɚɹɜɨɤ ɜ ɩɨɬɨɤ-ɫɭɦɦɚɬɨɪ ɫ ɩɨɫɥɟ-
ɞɭɸɳɟɣ ɫɨɪɬɢɪɨɜɤɨɣ ɡɚɹɜɨɤ ɩɨ ɜɪɟɦɟɧɢ ɩɨ-
ɫɬɭɩɥɟɧɢɹ ɢ ɩɟɪɟɫɱɟɬɨɦ ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɡɚɹɜɤɚɦɢ. Ⱥɥɝɨɪɢɬɦ ɩɟ-
ɪɟɫɱɟɬɚ ɢɧɬɟɪɜɚɥɨɜ, ɪɟɚɥɢɡɨɜɚɧ ɜɨ ɜɧɭɬɪɟɧ-

ɧɟɦ ɦɟɬɨɞɟ RecalculateIntervals ɤɥɚɫɫɚ 
RequestFlow. 
 

Ⱥɥɝɨɪɢɬɦ ɩɟɪɟɫɱɟɬɚ ɢɧɬɟɪɜɚɥɨɜ ɩɨɥɭɱɚɟɬ ɧɚ 
ɜɯɨɞɟ ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɣ ɩɨ ɡɧɚɱɟɧɢɸ ɦɨ-
ɞɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫɩɢɫɨɤ ɡɚɹɜɨɤ r[ ] (ɞɥɹ 
ɩɪɨɰɟɞɭɪɵ ɤɚɤ ɦɟɬɨɞɚ ɤɥɚɫɫɚ RequestFlow 

ɬɚɤɢɦ ɫɩɢɫɤɨɦ ɹɜɥɹɟɬɫɹ ɩɨɥɟ requests). ȿɫɥɢ 

ɫɩɢɫɨɤ-ɚɪɝɭɦɟɧɬ ɧɟɩɭɫɬɨɣ, ɬɨ ɞɥɹ ɩɟɪɜɨɝɨ 
ɷɥɟɦɟɧɬɚ ɫɩɢɫɤɚ ɩɨɥɸ I, ɫɨɞɟɪɠɚɳɟɦɭ ɡɧɚ-
ɱɟɧɢɟ ɢɧɬɟɪɜɚɥɚ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 
ɬɟɤɭɳɟɝɨ ɦɨɞɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ CT, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɝɨ ɡɚɹɜɤɟ. ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧ-

ɬɨɜ ɜ ɫɩɢɫɤɟ ɛɨɥɶɲɟ 1, ɬɨ ɜ ɰɢɤɥɟ ɞɥɹ ɤɚɠɞɨɝɨ 
ɷɥɟɦɟɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɢɧɬɟɪɜɚɥɚ 
ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɦɨɞɟɥɶɧɵɦ ɜɪɟɦɟɧɟɦ 

ɩɨɫɬɭɩɥɟɧɢɹ ɬɟɤɭɳɟɣ ɢ ɩɪɟɞɵɞɭɳɟɣ ɡɚɹɜɨɤ.  
 

ɋɨɪɬɢɪɨɜɤɚ ɫɩɢɫɤɚ ɡɚɹɜɨɤ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭ-

ɳɟɫɬɜɥɟɧɚ ɩɪɢ ɩɨɦɨɳɢ ɥɸɛɨɝɨ ɢɡ ɢɡɜɟɫɬɧɵɯ 

ɦɟɬɨɞɨɜ ɫɨɪɬɢɪɨɜɤɢ. Ɉɩɢɫɚɧɧɵɟ ɤɥɚɫɫɵ ɪɟɚ-
ɥɢɡɨɜɚɧɵ ɜ C# 4.0, ɩɨɷɬɨɦɭ ɞɥɹ ɫɨɪɬɢɪɨɜɤɢ 

ɢɫɩɨɥɶɡɨɜɚɧ ɜɧɭɬɪɟɧɧɢɣ ɦɟɬɨɞ Sort ɨɛɴɟɤɬɨɜ 
List<T> [8], ɩɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɚɪɝɭɦɟɧɬɚ 
ɦɟɬɨɞɚ ɡɚɞɚɧ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ RequestCom-

parer, ɪɟɚɥɢɡɭɸɳɟɝɨ ɫɪɚɜɧɟɧɢɟ ɡɚɹɜɨɤ ɩɨ 

ɡɧɚɱɟɧɢɸ ɜɪɟɦɟɧɢ ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ CT. 
 

ɍɫɬɚɧɨɜɤɚ ɩɨɬɨɤɚ-ɫɭɦɦɚɬɨɪɚ ɜ ɤɚɱɟɫɬɜɟ ɜɯɨ-
ɞɹɳɟɝɨ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɷɤɫɩɟɞɢɬɨɪɚ ɜ ɚɥɝɨ-
ɪɢɬɦɟ ɧɚ ɪɢɫ. 3 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɦɟɬɨɞɚ SetRequestFlow ɤɥɚɫɫɚ FreightFor-

warder. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ 
 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ Ɍɗɉ ɧɚ ɛɚ-
ɡɟ ɤɥɚɫɫɚ DemandFormingModel ɩɪɨɜɟɞɟɧ 

ɢɦɢɬɚɰɢɨɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɩɥɚɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸ-

ɳɢɟ ɝɪɭɩɩɵ ɦɨɞɟɥɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ: 
ɷɤɫɩɟɞɢɬɨɪ ɨɛɫɥɭɠɢɜɚɟɬ ɞɜɭɯ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ; 
ɷɤɫɩɟɞɢɬɨɪ ɨɛɫɥɭɠɢɜɚɟɬ 8 ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ; 
ɷɤɫɩɟɞɢɬɨɪ ɨɛɫɥɭɠɢɜɚɟɬ 64 ɝɪɭɡɨɜɥɚɞɟɥɶɰɚ; 
ɷɤɫɩɟɞɢɬɨɪ ɨɛɫɥɭɠɢɜɚɟɬ 128 ɝɪɭɡɨɜɥɚɞɟɥɶ-
ɰɟɜ; ɷɤɫɩɟɞɢɬɨɪ ɨɛɫɥɭɠɢɜɚɟɬ 256 ɝɪɭɡɨɜɥɚɞɟ-
ɥɶɰɟɜ. 
 

Ⱦɥɹ ɤɚɠɞɨɣ ɢɡ ɝɪɭɩɩ ɩɪɨɜɟɪɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɜɚɪɢɚɧɬɵ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɫɩɪɨɫɚ: ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɢɦɟɸɬ ɪɚɜɧɨɦɟɪɧɵɣ 

ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɢɦɟɸɬ 
ɧɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; ɜɫɟ ɩɚɪɚ-
ɦɟɬɪɵ ɢɦɟɸɬ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ ɡɚɤɨɧ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ; ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɫɩɪɨɫɚ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ ɫɥɭɱɚɣɧɵɣ (ɧɟɢɡ-
ɜɟɫɬɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɸ). 
 

Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɨɩɵɬɨɜ ɜ ɫɟɪɢɹɯ ɩɪɨɜɟɞɟɧɨ ɩɨ 10 ɨɩɵɬɨɜ ɞɥɹ 
ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ ɫɢɫɬɟɦɵ (2, 8, 64, 128 ɢ 

256 ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɢɦ 

ɷɤɫɩɟɞɢɬɨɪɨɦ). Ƚɢɩɨɬɟɡɵ ɨ ɡɚɤɨɧɚɯ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɩɪɨ-
ɜɟɪɟɧɵ ɩɨ ɤɪɢɬɟɪɢɸ ɯɢ-ɤɜɚɞɪɚɬ ɉɢɪɫɨɧɚ, ɚ 
ɞɚɥɟɟ ɢɡ ɫɨɜɨɤɭɩɧɨɫɬɢ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ, ɧɟ ɨɬɤɥɨɧɹɟɦɵɯ ɩɨ ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ, ɜ 
ɤɚɱɟɫɬɜɟ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 
ɩɨɬɨɤɚ ɩɪɢɧɹɬ ɬɨɬ ɜɚɪɢɚɧɬ, ɞɥɹ ɤɨɬɨɪɨɝɨ 
ɤɪɢɬɟɪɢɣ Ʉɨɥɦɨɝɨɪɨɜɚ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɟɟ 
ɡɧɚɱɟɧɢɟ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɩɨɡɜɨɥɹɸɬ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɭɬɜɟɪɠɞɟɧɢɹ: 
 

1) ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɷɤɫɩɟɞɢɬɨɪɨɦ ɞɜɭɯ 
ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚ-
ɦɟɬɪɨɜ ɩɨɬɨɤɚ ɜɯɨɞɹɳɢɯ ɡɚɹɜɨɤ ɛɭɞɟɬ ɧɨɪ-
ɦɚɥɶɧɵɦ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚ-
ɪɚɦɟɬɪɨɜ ɫɩɪɨɫɚ ɭ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ, ɤɪɨɦɟ 
ɫɥɭɱɚɹ, ɤɨɝɞɚ ɩɚɪɚɦɟɬɪɵ ɢɫɯɨɞɹɳɢɯ ɩɨɬɨɤɨɜ 
ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɪɚɫɩɪɟ-
ɞɟɥɟɧɧɵɦɢ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ; 
 

2) ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɟɦɵɯ 
ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ, ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚ-
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ɦɟɬɪɨɜ ɩɨɬɨɤɚ ɜɯɨɞɹɳɢɯ ɡɚɹɜɨɤ ɹɜɥɹɟɬɫɹ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ, ɟɫɥɢ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢ-

ɧɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɢɫɯɨɞɹɳɢɟ ɩɨɬɨɤɢ, 

ɢɦɟɸɬ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ; 
 

3) ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɷɤɫɩɟɞɢɬɨɪɨɦ ɛɨɥɶɲɨ-
ɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ (ɨɪɢɟɧɬɢɪɭ-

ɹɫɶ ɧɚ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ 
ɷɤɫɩɟɪɢɦɟɧɬɟ, – ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɝɪɭɡɨɜɥɚ-
ɞɟɥɶɰɟɜ ɛɨɥɶɲɟɦ, ɱɟɦ 8) ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɢɧɬɟɪɜɚɥɚ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɹɜɨɤ ɧɚ Ɍɗɍ 

ɹɜɥɹɟɬɫɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɦ; 

 

4) ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɷɤɫɩɟɞɢɬɨɪɨɦ ɛɨɥɶɲɨ-
ɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ (ɨɪɢɟɧɬɢɪɭ-

ɹɫɶ ɧɚ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ 
ɷɤɫɩɟɪɢɦɟɧɬɟ, – ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɝɪɭɡɨɜɥɚ-
ɞɟɥɶɰɟɜ ɛɨɥɶɲɟɦ, ɱɟɦ 64) ɫɥɭɱɚɣɧɵɟ ɜɟɥɢ-

ɱɢɧɵ ɨɛɴɟɦɚ ɩɚɪɬɢɢ ɝɪɭɡɚ ɢ ɪɚɫɫɬɨɹɧɢɹ ɞɨ-
ɫɬɚɜɤɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɜɯɨɞɹɳɢɣ ɩɨɬɨɤ 
ɡɚɹɜɨɤ, ɢɦɟɸɬ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ. 
 

ȼɵɜɨɞɵ 

 

Ɉɰɟɧɤɭ ɫɩɪɨɫɚ ɧɚ Ɍɗɍ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɫɭ-

ɳɟɫɬɜɥɹɬɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɤɚ-
ɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɩɪɨɫ, – ɫɥɭɱɚɣɧɵɯ 
ɜɟɥɢɱɢɧ ɨɛɴёɦɚ ɩɚɪɬɢɢ ɝɪɭɡɚ, ɪɚɫɫɬɨɹɧɢɹ 
ɞɨɫɬɚɜɤɢ ɢ ɢɧɬɟɪɜɚɥɚ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɹɜɤɢ. 

ɋɩɪɨɫɨɮɨɪɦɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜ ɥɨɝɢ-

ɫɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɹɜɥɹɸɬɫɹ ɝɪɭɡɨɜɥɚɞɟɥɶ-
ɰɵ. ȼɬɨɪɢɱɧɵɣ ɫɩɪɨɫ ɧɚ Ɍɗɍ ɮɨɪɦɢɪɭɸɬ 
ɷɤɫɩɟɞɢɬɨɪɵ ɜ ɩɪɨɰɟɫɫɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɝɪɭ-

ɡɨɜɥɚɞɟɥɶɰɟɜ. 
 

Ȼɚɡɨɣ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɧɚ Ɍɗɍ ɹɜ-
ɥɹɟɬɫɹ ɦɨɞɟɥɶ ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɤɚɤ ɭɩɨɪɹɞɨ-
ɱɟɧɧɨɣ ɜɨ ɜɪɟɦɟɧɢ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ 
ɡɚɹɜɨɤ. ɉɪɨɜɟɞɟɧɧɵɣ ɢɦɢɬɚɰɢɨɧɧɵɣ ɷɤɫɩɟ-
ɪɢɦɟɧɬ ɩɨɡɜɨɥɢɥ ɨɩɪɟɞɟɥɢɬɶ ɪɹɞ ɡɚɤɨɧɨɦɟɪ-
ɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɷɤɫ-
ɩɟɞɢɬɨɪɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. ɉɪɚɤɬɢɱɟɫɤɢ 

ɡɧɚɱɢɦɵɦɢ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɤɨɧɨɦɟɪ-
ɧɨɫɬɢ: ɢɧɬɟɪɜɚɥ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɹɜɨɤ ɧɚ ɨɛ-

ɫɥɭɠɢɜɚɧɢɟ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ ɪɚɫɩɪɟɞɟɥɟɧ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ, ɚ ɨɛɴɟɦ ɩɚɪɬɢɢ ɝɪɭɡɚ ɢ 

ɪɚɫɫɬɨɹɧɢɟ ɞɨɫɬɚɜɤɢ – ɩɨ ɝɚɦɦɚ-ɡɚɤɨɧɭ ɞɥɹ 
ɫɥɭɱɚɹ, ɤɨɝɞɚ ɷɤɫɩɟɞɢɬɨɪ ɨɛɫɥɭɠɢɜɚɟɬ ɛɨɥɟɟ 
8 ɤɥɢɟɧɬɨɜ, ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɹɳɢɯ ɩɨ-
ɬɨɤɨɜ ɡɚɹɜɨɤ ɝɪɭɡɨɜɥɚɞɟɥɶɰɟɜ ɧɟɢɡɜɟɫɬɧɵ. 

 

ɉɨɥɭɱɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɫɩɪɨɫɚ ɧɚ Ɍɗɍ ɹɜɥɹɸɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɛɚ-
ɡɨɣ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɩɪɢ ɪɟɲɟɧɢɢ 

ɪɹɞɚ ɡɚɞɚɱ ɩɪɢɤɥɚɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ: ɨɛɨɫɧɨɜɚ-
ɧɢɟ ɫɬɪɚɬɟɝɢɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ɍɗɉ ɧɚ 
ɪɵɧɤɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɭɫɥɭɝ, ɜɵɛɨɪ ɨɩɬɢɦɚɥɶ-
ɧɨɝɨ ɜɚɪɢɚɧɬɚ ɬɟɯɧɨɥɨɝɢɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɤɥɢɟɧɬɭɪɵ, ɨɛɨɫɧɨɜɚɧɢɟ ɩɨɬɪɟɛɧɨɝɨ ɤɨɥɢɱɟ-
ɫɬɜɚ ɞɢɫɩɟɬɱɟɪɨɜ Ɍɗɉ ɢ ɬ. ɞ. 
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