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Ɍɚɲɤɟɧɬ, ɍɡɛɟɤɢɫɬɚɧ 

 

Ʉ ȺɇȺɅɂɁɍ ɋɉɈɋɈȻɈȼ ɉȿɊȿȽɊɍɁɄɂ ɌȺɊɇɈ-ɍɉȺɄɈȼɈЧɇЫХ  
ȽɊɍɁɈȼ ɇȺ ɀȿɅȿɁɇɈȾɈɊɈɀɇЫХ ɋɄɅȺȾȺХ 

ɉɪɢɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɝɪɭɡɨɩɨɬɨɤɚ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ, ɩɟɪɟɪɚɛɚɬɵɜɚ-

ɟɦɵɯ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɤɥɚɞɚɯ. ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɨɛɨɫɧɨɜɚɧɚ 

ɭɩɪɨɳɟɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɜ ɤɨɬɨɪɨɣ ɜɫɹ ɦɧɨɝɨɨɛɪɚɡɧɚɹ ɧɨɦɟɧɤɥɚɬɭɪɚ 

ɝɪɭɡɨɜ ɪɚɡɛɢɬɚ ɩɨ ɫɥɟɞɭɸɳɢɦ ɬɪɟɦ ɝɪɭɩɩɚɦ ɩɟɪɟɝɪɭɠɚɟɦɵɯ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ 

ɝɪɭɡɨɜ – ɱɟɪɟɡ ɭɱɚɫɬɤɢ ɨɫɧɨɜɧɨɝɨ ɯɪɚɧɟɧɢɹ, ɫɨɪɬɢɪɨɜɤɢ ɢ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ, 

ɚ ɬɚɤɠɟ ɧɚɩɪɹɦɭɸ ɫ ɨɞɧɨɝɨ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɞɪɭɝɨɣ. 

Ʉɥюɱɟɜɵɟ ɫɥɨɜɚ: ɫɤɥɚɞ; ɭɱɚɫɬɨɤ ɯɪɚɧɟɧɢɹ; ɬɚɪɧɨ-ɲɬɭɱɧɵɣ ɝɪɭɡ; ɩɟɪɟ-

ɝɪɭɡɤɚ.  
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CONCERNING THE METHODS OF RELOADING BREAKBULK 

CARGO ON RAILWAY WAREHOUSES 

The freight flow of breakbulk cargo processed at railway warehouses is ana-

lyzed. On the basis of the analysis, a simplified mathematical model is justified, in 

which the entire diverse range of goods is split into the following three groups of re-

loaded breakbulk cargo - through the main storage areas, sorting and temporary storage 

areas, and directly from one mode of transport to another. 

Key words: warehouse; storage area; breakbulk cargo; reloading. 

 



ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɫɤɥɚɞɫɤɢɯ ɨɩɟɪɚ-

ɰɢɣ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɝɪɭɡɨɜ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɹɬ ɨɬ ɬɨɝɨ, ɤɚɤ ɜɡɚɢɦɨɞɟɣ-

ɫɬɜɭɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɜɫɟ ɩɚɪɬɧёɪɵ ɰɟɩɢ ɩɨɫɬɚɜɨɤ, ɜɤɥɸɱɚɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ 

ɫɤɥɚɞɵ. Ⱥɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɛɨɥɟɟ ɞɟɫɹɬɢ ɩɪɨɰɟɧɬɨɜ ɤɨɧɟɱɧɨɣ ɫɬɨɢɦɨɫɬɢ 

ɩɪɨɞɭɤɬɚ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɹ ɫɨɫɬɚɜɥɹɸɬ ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɧɚ ɩɟɪɟɜɨɡɤɭ ɢ 

ɩɟɪɟɪɚɛɨɬɤɭ ɩɪɨɞɭɤɬɚ ɧɚ ɫɤɥɚɞɟ [ɂɥɟɫɚɥɢɟɜ, 2014, ɫ. 145]. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɬɚ, ɬɨ ɟɫɬɶ ɫɞɟɥɚɬɶ ɟɝɨ ɛɨɥɟɟ ɪɟɧɬɚɛɟɥɶɧɵɦ ɢ 

ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ, ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɡɢɬɶ ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ, ɫɨɤɪɚɬɢɬɶ ɢ ɭɩɪɨ-

ɫɬɢɬɶ ɰɟɩɶ ɩɨɫɬɚɜɤɢ [Ɇɚɥɢɤɨɜ, 2016, ɫ. 494].  

ɐɟɥɶ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɨɫɧɨɜɚɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɤɥɚɞɨɜ ɫ ɭɱɟɬɨɦ ɢɯ ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ ɩɭɬɟɦ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɜɫɟɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɧɨɦɟɧɤɥɚɬɭɪɵ ɬɚɪɧɨ-

ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ, ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɧɚ ɷɬɢɯ ɫɤɥɚɞɚɯ.  

ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɫɤɚɡɚɧɧɨɦɭ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ. 

ȼɨ-ɩɟɪɜɵɯ, ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɋɪɟɞɧɟɣ Ⱥɡɢɢ ɹɜɥɹɟɬɫɹ ɫɬɪɚɬɟ-

ɝɢɱɟɫɤɢ ɜɚɠɧɵɦ ɫɬɢɦɭɥɨɦ ɪɚɡɜɢɬɢɹ ɫɟɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɤɥɚɞɫɤɢɯ ɫɢɫɬɟɦ, ɤɨɬɨ-

ɪɵɟ ɦɨɝɥɢ ɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɪɚɫɯɨɞɵ ɩɪɢ ɞɨɫɬɚɜɤɟ ɜ ɰɟɩɹɯ ɩɨɫɬɚɜɨɤ. ȼ ɧɚɫɬɨ-

ɹɳɟɟ ɜɪɟɦɹ, ɜ ɍɡɛɟɤɢɫɬɚɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɪɚɡɜɢɬɢɟ ɫɤɥɚɞɫɤɢɯ ɤɨɦ-

ɩɥɟɤɫɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɚɧɟɧɢɹ, ɩɟɪɟ-

ɪɚɛɨɬɤɢ ɢ ɭɩɚɤɨɜɤɢ ɷɤɫɩɨɪɬɧɨ-ɢɦɩɨɪɬɧɵɯ ɝɪɭɡɨɜ [ɂɥɟɫɚɥɢɟɜ, 2014, ɫ. 12]. Ɍɚɤ, 

ɚɧɚɥɢɡ [ɂɥɟɫɚɥɢɟɜ, 2014, ɫ. 48] ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ ɜ ɍɡɛɟɤɢɫɬɚɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɨɞɧɚɤɨ ɢɡ-ɡɚ ɨɬɫɭɬ-

ɫɬɜɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɰɟɧɬɪɨɜ ɩɨ ɨɛɪɚɛɨɬɤɟ, ɭɩɚɤɨɜɤɟ ɢ ɢɯ ɯɪɚ-

ɧɟɧɢɸ, ɛɨɥɟɟ ɩɹɬɢɞɟɫɹɬɢ ɩɪɨɰɟɧɬɨɜ ɩɪɨɞɭɤɰɢɢ ɫɬɚɧɨɜɢɬɫɹ ɧɟɤɨɧɤɭɪɟɧɬɧɨɣ ɧɚ 

ɜɧɟɲɧɢɯ ɪɵɧɤɚɯ. 

ȼɨ-ɜɬɨɪɵɯ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɪɟɲɟɧɢɹ ɜɫɟɯ ɩɪɨɢɡ-

ɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫ-

ɩɨɪɬɟ, ɹɜɥɹɟɬɫɹ ɨɛɳɟɩɪɢɡɧɚɧɧɵɦ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɭɫɩɟɲɧɨɝɨ ɪɚɡɜɢɬɢɹ 

ɫɤɥɚɞɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. ȼɩɟɪɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɤɥɚɞɚ, ɤɚɤ ɫɢ-



ɫɬɟɦɧɨɝɨ ɨɛɴɟɤɬɚ, ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɩɪɨɮɟɫɫɨɪɨɦ Ɉ. Ȼ. Ɇɚɥɢɤɨɜɵɦ, ɚ ɜ ɞɚɥɶɧɟɣ-

ɲɟɦ ɷɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɲɥɢ ɨɬɪɚɠɟɧɢɟ ɜ ɧɚɭɱɧɵɯ ɪɚɛɨɬɚɯ Ⱥ. Ⱥ. ɋɦɟɯɨɜɚ, ȼ. ȼ. 

Ⱦɵɛɫɤɨɣ, ɘ. ȼ. Ʉɨɪɨɜɹɤɨɜɫɤɨɣ, Ɉ. Ⱥ. ɉɨɤɪɨɜɫɤɨɣ ɢ Ⱦ. ɂ. ɂɥɟɫɚɥɢɟɜɚ.  

ɂɡ ɚɧɚɥɢɡɚ ɷɬɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɧɨ ɛɭɞɟɬ ɩɪɟɞɥɨɠɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚ-

ɪɢɚɧɬ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɫɤɥɚɞɚ, ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɜ 

ɜɢɞɟ ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪиɫ.1, ɫɨɫɬɨɢɬ ɢɡ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɯ ɭɱɚɫɬɤɨɜ. ɇɚ ɪиɫ.1 ɨɛɨɡɧɚɱɟɧɨ: ɍ – ɭɱɚɫɬɨɤ ɭɩɪɚɜɥɟɧɢɹ ɫɤɥɚɞɨɦ; ɍɋ – 

ɭɱɚɫɬɨɤ ɫɨɪɬɢɪɨɜɤɢ ɢ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ; ɍɏ – ɭɱɚɫɬɨɤ ɨɫɧɨɜɧɨɝɨ ɯɪɚɧɟɧɢɹ; 

1−5 – ɜɧɭɬɪɢɫɤɥɚɞɫɤɢɟ ɝɪɭɡɨɩɨɬɨɤɢ. 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɣ ɭɱɚɫɬɨɤ

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɣ ɭɱɚɫɬɨɤ 

1

2

3

4

5ɍ ɍɋ ɍɏ

6

7

 

Ɋиɫуɧɨɤ 1. ɉɪɢɧɹɬɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɫɤɥɚɞɚ  

1. АВС – ɚɧɚɥɢɡ ɧɨɦɟɧɤɥɚɬɭɪɵ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ. Ⱥɧɚɥɢɡ ɝɪɭ-

ɡɨɩɨɬɨɤɚ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ, ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɫɤɥɚɞɚɯ, ɨɱɟɧɶ ɦɧɨɝɨɨɛɪɚɡɟɧ ɢ ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɠɟɫɬɜɚ ɧɚɢɦɟɧɨɜɚɧɢɣ ɫ ɪɚɡɥɢɱ-

ɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɚɦɢɯ ɝɪɭɡɨɜ, ɝɪɭɡɨɜɵɯ ɟɞɢɧɢɰ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɚɪɬɢɣ ɢ ɬ. ɞ. 

[Ɇɚɥɢɤɨɜ, 2014, ɫ. 52]. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɧɨɦɟɧɤɥɚɬɭɪɵ ɝɪɭɡɨɜ, ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠ-

ɧɵɯ ɫɤɥɚɞɚɯ, ɪɚɡɪɚɛɨɬɚɧɚ ɭɩɪɨɳёɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɜ ɤɨɬɨɪɨɣ ɝɪɭɡɵ 

ɪɚɡɛɢɬɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɝɪɭɩɩɚɦ: 

- ɝɪɭɩɩɚ Ⱥ: ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɟ ɝɪɭɡɵ, ɩɟɪɟɝɪɭɠɚɟɦɵɟ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɨɫɧɨɜ-

ɧɨɝɨ ɯɪɚɧɟɧɢɹ; 



- ɝɪɭɩɩɚ ȼ: ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɟ ɝɪɭɡɵ, ɩɟɪɟɝɪɭɠɚɟɦɵɟ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɫɨɪ-

ɬɢɪɨɜɤɢ ɢ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ; 

- ɝɪɭɩɩɚ ɋ: ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɟ ɝɪɭɡɵ, ɩɟɪɟɝɪɭɠɚɟɦɵɟ ɧɚɩɪɹɦɭɸ ɫ ɨɞɧɨɝɨ 

ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɞɪɭɝɨɣ. 

Ɉɞɧɢɦ ɢɡ ɧɚɭɱɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɨɨɛɪɚɡɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɵ 

ɝɪɭɡɨɜ ɹɜɥɹɟɬɫɹ Aȼɋ – ɚɧɚɥɢɡ [Ʉɨɪɨɜɹɤɨɜɫɤɚɹ, 2003, ɫ. 145].  

Ɇɟɬɨɞ Aȼɋ – ɚɧɚɥɢɡɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɡɚɪɭɛɟɠɧɵɦɢ ɭɱё-

ɧɵɦɢ, ɤɚɤ ɫɩɨɫɨɛ ɧɨɪɦɢɪɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɫɤɥɚɞɫɤɢɯ ɡɚɩɚɫɨɜ. Ɉɧ ɡɚ-

ɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜɫɹ ɧɨɦɟɧɤɥɚɬɭɪɚ ɝɪɭɡɨɜ N ɞɟɥɢɬɫɹ ɧɚ ɬɪɢ ɩɨɞɦɧɨɠɟɫɬɜɚ A, 

ȼ ɢ ɋ, ɬɨ ɟɫɬɶ ɨɛɴɟɞɢɧɟɧɢɟ ɩɨɞɦɧɨɠɟɫɬɜ A, ȼ ɢ ɋ  ɫɨɫɬɚɜɥɹɟɬ ɨɛɳɟɟ ɦɧɨɠɟɫɬɜɨ 

N: 

                                                      NCBA  .                                                  (1) 

ɉɪɢ ɷɬɨɦ ɧɢ ɨɞɧɨ ɢɡ ɧɚɢɦɟɧɨɜɚɧɢɣ ɝɪɭɡɨɜ ɢɡ ɝɪɭɩɩɵ Ⱥ ɧɟ ɜɯɨɞɢɬ ɜ ɝɪɭɩɩɭ 

ȼ ɢɥɢ ɜ ɝɪɭɩɩɭ ɋ, ɬɚɤ ɱɬɨ ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɩɨɞɦɧɨɠɟɫɬɜɚ Ⱥ, ȼ ɢ ɋ ɪɚɜɧɨ ɧɭɥɸ: 

                                                      0 CBA .                                                   (2) 

ɂɫɩɨɥɶɡɭɹ ɪɚɡɧɨɫɬɶ ɭɩɨɦɹɧɭɬɵɯ ɝɪɭɩɩ ɩɨɞɦɧɨɠɟɫɬɜ, ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɫɥɟ-

ɞɭɸɳɟɟ: 

- ɝɪɭɩɩɚ Ⱥ ɩɨɥɭɱɚɟɬɫɹ ɜɵɱɢɬɚɧɢɟɦ ȼ ɢ ɋ ɢɡ N: A = {(N\B)\C}; 

- ɝɪɭɩɩɚ ȼ ɩɨɥɭɱɚɟɬɫɹ ɜɵɱɢɬɚɧɢɟɦ Ⱥ ɢ ɋ ɢɡ N: ȼ = {(N\A)\C}; 

- ɝɪɭɩɩɚ ɋ ɩɨɥɭɱɚɟɬɫɹ ɜɵɱɢɬɚɧɢɟɦ Ⱥ ɢ ȼ ɢɡ N: ɋ = {(N\Ⱥ)\ȼ}. 

ȼ ɩɨɞɦɧɨɠɟɫɬɜɨ Ⱥ ɜɯɨɞɹɬ ɬɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɝɪɭɡɨɜ x, ɤɨɬɨɪɵɟ ɧɟ ɜɯɨɞɹɬ ɧɢ 

ɜ ɩɨɞɦɧɨɠɟɫɬɜɨ ȼ, ɧɢ ɜ ɩɨɞɦɧɨɠɟɫɬɜɨ ɋ:  

                                                    CXиBxxA  | .                                              (3) 

Ⱥɧɚɥɨɝɢɱɧɨ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɫɜɨɣɫɬɜɚ ɩɨɞɦɧɨɠɟɫɬɜ ȼ ɢ ɋ: 

                                                   
 
 .|

;|

BXиAxxC

CXиAxxB




                                              (4) 

ɉɨɞɦɧɨɠɟɫɬɜɚ A, ȼ ɢ ɋ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɭɩɨɪɹɞɨɱɟɧɧɵɟ ɦɧɨɠɟ-

ɫɬɜɚ ɢɯ ɷɥɟɦɟɧɬɨɜ ai; bj; ck (ɧɨɦɟɧɤɥɚɬɭɪɧɵɯ ɝɪɭɩɩ): 



                                                      

p

m

n

cccC

bbbB

aaaA

,...,

,...,

,...,

21

21

21







.                                                   (5)
 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɱɢɫɥɚ ɡɚɹɜɨɤ nz, ɩɨɫɬɭɩɢɜɲɢɯ ɧɚ ɜɵɞɚɱɭ ɬɚɪɧɨ-

ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ, ɧɚɯɨɞɹɬ ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɡɚɹɜɨɤ ɧɚ ɨɞɧɨ ɧɚɢɦɟɧɨɜɚɧɢɟ ɝɪɭ-

ɡɨɜ: 

                                                           
N

n
i z

.                                                        
(6) 

Ⱦɚɥɟɟ ɜɫɟ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɟ ɝɪɭɡɵ, ɱɢɫɥɨ ɡɚɹɜɨɤ ɧɚ ɤɨɬɨɪɵɟ ɩɪɟɜɵɲɚɟɬ ɜ 

ɩɹɬɶ−ɲɟɫɬɶ ɪɚɡ ɫɪɟɞɧɸɸ ɜɟɥɢɱɢɧɭ i, ɨɬɧɨɫɹɬ ɤ ɝɪɭɩɩɟ Ⱥ – ɧɚɢɛɨɥɟɟ ɨɛɨɪɚɱɢɜɚɟ-

ɦɵɟ ɝɪɭɡɵ. ȼɫɟ ɝɪɭɡɵ, ɱɢɫɥɨ ɡɚɹɜɨɤ ɧɚ ɤɨɬɨɪɵɟ ɜ ɩɨɥɬɨɪɚ−ɞɜɚ ɪɚɡɚ ɦɟɧɶɲɟ ɫɪɟɞ-

ɧɟɣ ɜɟɥɢɱɢɧɵ i, ɜɤɥɸɱɚɸɬ ɜ ɝɪɭɩɩɭ ɋ – ɧɚɢɦɟɧɟɟ ɨɛɨɪɚɱɢɜɚɟɦɵɟ ɝɪɭɡɵ. ȼɫɟ 

ɨɫɬɚɥɶɧɵɟ ɝɪɭɡɵ ɜɤɥɸɱɚɸɬ ɜ ɝɪɭɩɩɭ ȼ: 

                                                      CANB \)\( .                                                (7) 

ȼɟɪɨɹɬɧɨɫɬɢ ɫɩɪɨɫɚ ɧɚ ɪɚɡɧɵɟ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɟ ɝɪɭɡɵ ɢɡ ɝɪɭɩɩ Ⱥ, ȼ, ɢ ɋ 

ɩɨɞɱɢɧɟɧɵ ɪɚɡɥɢɱɧɵɦ ɡɚɤɨɧɚɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɨɦɟɧɤɥɚɬɭɪɵ 

ɝɪɭɡɨɜ.  

2. Ɉɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ. ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɬɚɪɧɨ-ɭɩɚ-

ɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ ɧɚ ɢɫɫɥɟɞɭɟɦɵɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɫɤɥɚɞɚɯ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜɫɸ 

ɧɨɦɟɧɤɥɚɬɭɪɭ ɝɪɭɡɨɜ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 

- ɝɪɭɩɩɚ Ⱥ, ɫɨɫɬɚɜɥɹɸɳɚɹ 75 % ɩɟɪɟɝɪɭɡɤɭ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ ɱɟ-

ɪɟɡ ɭɱɚɫɬɨɤ ɨɫɧɨɜɧɨɝɨ ɯɪɚɧɟɧɢɹ ɢ 88 % ɨɬ ɜɫɟɝɨ ɱɢɫɥɚ ɧɚɢɦɟɧɨɜɚɧɢɣ ɝɪɭɡɨɜ; 

- ɝɪɭɩɩɚ ȼ, ɫɨɫɬɚɜɥɹɸɳɚɹ 16 % ɩɟɪɟɝɪɭɡɤɭ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ ɱɟ-

ɪɟɡ ɭɱɚɫɬɨɤ ɫɨɪɬɢɪɨɜɤɢ ɢ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ 8 % ɨɬ ɜɫɟɝɨ ɱɢɫɥɚ ɧɚɢɦɟɧɨɜɚɧɢɣ 

ɝɪɭɡɨɜ; 

- ɝɪɭɩɩɚ ɋ, ɫɨɫɬɚɜɥɹɸɳɚɹ 9 % ɩɟɪɟɝɪɭɡɤɭ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ ɩɨ 

ɩɪɹɦɨɦɭ ɜɚɪɢɚɧɬɭ ɢ 4 % ɨɬ ɜɫɟɝɨ ɱɢɫɥɚ ɧɚɢɦɟɧɨɜɚɧɢɣ ɝɪɭɡɨɜ (ɪиɫ. 2). 
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Ɋиɫуɧɨɤ 2. Ⱥȼɋ – ɚɧɚɥɢɡ ɧɨɦɟɧɤɥɚɬɭɪɵ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ ɩɨ 

ɱɢɫɥɭ ɧɚɢɦɟɧɨɜɚɧɢɣ ɢ ɫɩɨɫɨɛɭ ɩɟɪɟɝɪɭɡɤɢ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɝɪɭɡɨɩɨɬɨɤɨɜ, ɩɟɪɟɝɪɭɠɚɟɦɵɯ ɱɟɪɟɡ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ 

ɫɤɥɚɞ, ɩɪɨɯɨɞɹɬ ɡɨɧɭ ɨɫɧɨɜɧɨɝɨ ɯɪɚɧɟɧɢɹ (2−5 ɫɭɬɨɤ), ɚ ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɩɟɪɟɝɪɭ-

ɠɚɟɬɫɹ ɦɟɧɟɟ ɱɟɦ ɡɚ ɨɞɧɢ ɫɭɬɤɢ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɬɪɭɞɵ ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɟ-

ɪɟɜɚɥɨɱɧɨɝɨ ɫɤɥɚɞɚ ɩɨɫɜɹɳɟɧɵ ɡɨɧɟ ɨɫɧɨɜɧɨɝɨ ɯɪɚɧɟɧɢɹ, ɚ ɜ ɪɚɛɨɬɚɯ [ɂɥɟɫɚ-

ɥɢɟɜ, 2015; ɂɥɟɫɚɥɢɟɜ, 2017] ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɹɦɵɦ ɩɟɪɟɝɪɭɡɤɚɦ 

ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ. ɉɨɷɬɨɦɭ ɜ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ 

(ɫɥɟɞɭɟɬ) ɫɞɟɥɚɬɶ ɭɩɨɪ ɧɚ ɭɱɚɫɬɨɤ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ, ɝɞɟ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ 

ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɦɨɠɧɨ ɛɭɞɟɬ ɩɪɟɞɥɨɠɢɬɶ ɬɟɯɧɨɥɨɝɢɸ ɤɪɨɫɫ-ɞɨɤɢɧɝ. 

ȼ ɩɨɫɥɟɞɭɸɳɟɦ, ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɝɪɭɡɨɜ Ⱥ, ȼ ɢ ɋ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɥɨ-

ɠɟɧɚ ɫɜɨɹ ɬɟɯɧɨɥɨɝɢɹ ɩɟɪɟɝɪɭɡɤɢ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ ɫ ɨɞɧɨɝɨ ɜɢɞɚ 

ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɞɪɭɝɨɣ ɱɟɪɟɡ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɫɤɥɚɞ.  

Ɂɚɤɥюɱɟɧɢɟ. ȼɵɩɨɥɧɟɧɧɵɣ ɚɧɚɥɢɡ ɹɜɥɹɟɬɫɹ ɛɚɡɨɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ (ɨɫɧɨ-

ɜɨɣ), ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶ-

ɧɨɝɨ ɫɩɨɫɨɛɚ ɩɟɪɟɝɪɭɡɨɤ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɭɱɚɫɬɤɚ ɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɢ ɫɨɪɬɢɪɨɜɤɢ ɬɚɪɧɨ-ɭɩɚɤɨɜɨɱɧɵɯ ɝɪɭɡɨɜ. 
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