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Аɧɨɬаɰіɹ. ɉɪɨɩɨɧɭєɬɶɫɹ ɫɩɨɫɿɛ ɞɨɞɚɬɤɨɜɨʀ ɤɨɪɟɤɰɿʀ ɦɚɬɪɢɰɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ 
ɞɥɹ ɩɨɬɨɤɿɜ, ɳɨ є ɬɪɚɧɡɢɬɧɢɦɢ ɞɥɹ ɰɟɧɬɪɚɥɶɧɢɯ ɱɚɫɬɢɧ ɦɿɫɬ, ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɩɨɬɨɤɿɜ ɭ ɤɨɧɬɪɨɥɶɧɢɯ ɬɨɱɤɚɯ ɧɚ ɜ’ʀɡɞɚɯ/ɜɢʀɡɞɚɯ ɡ ɰɟɧɬɪɭ, ɚ ɬɚɤɨɠ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɨɬɨɤɿɜ ɧɚ 
ɿɫɧɭɸɱɢɯ ɤɿɥɶɰɟɜɢɯ ɞɿɥɹɧɤɚɯ ɦɟɪɟɠɿ ɡɚ ʀɯɧɶɨʀ ɧɚɹɜɧɨɫɬɿ. Цɟɣ ɫɩɨɫɿɛ є ɱɚɫɬɢɧɨɸ ɪɨɡɪɨɛɥɸɜɚɧɨʀ 
ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɿɛɧɨʀ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɭɦɨɜɧɨ-ɤɿɥɶɰɟɜɢɯ ɞɿɥɹɧɨɤ ɞɥɹ ɜɢɜɟɞɟɧɧɹ 
ɬɪɚɧɡɢɬɧɢɯ ɩɨɬɨɤɿɜ. 
 

Клɸɱɨві ɫлɨва: ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ, ɦɚɬɪɢɰɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧ-
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Аɧɧɨɬаɰиɹ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɫɩɨɫɨɛ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤɨɪɪɟɤɰɢɢ ɦɚɬɪɢɰɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɪɪɟ-
ɫɩɨɧɞɟɧɰɢɣ ɞɥɹ ɩɨɬɨɤɨɜ, ɹɜɥɹɸɳɢɯɫɹ ɬɪɚɧɡɢɬɧɵɦɢ ɞɥɹ ɰɟɧɬɪɚɥɶɧɵɯ ɱɚɫɬɟɣ ɝɨɪɨɞɨɜ, ɫ ɭɱё-
ɬɨɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɬɨɤɨɜ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɧɚ ɜɴɟɡɞɚɯ/ɜɵɟɡɞɚɯ ɢɡ ɰɟɧɬɪɚ, ɚ ɬɚɤɠɟ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɬɨɤɨɜ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɥɶɰɟɜɵɯ ɭɱɚɫɬɤɚɯ ɩɪɢ ɢɯ ɧɚɥɢɱɢɢ. Эɬɨɬ ɫɩɨɫɨɛ 
ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨ-
ɫɬɢ ɭɫɥɨɜɧɨ-ɤɨɥɶɰɟɜɵɯ ɭɱɚɫɬɤɨɜ ɞɥɹ ɨɬɜɟɞɟɧɢɹ ɬɪɚɧɡɢɬɧɵɯ ɩɨɬɨɤɨɜ. 
 

Клɸɱевые ɫлɨва: ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ, ɦɚɬɪɢɰɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɪɪɟɫɩɨɧ-
ɞɟɧɰɢɣ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɦɚɬɪɢɰɵ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ. 
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Abstract. In this article we present a supplementary method of origin-destination trip table adjust-

ment. It was designed specially for trip tables of city center transit traffic flows. This method takes into 

account the flow intensity in check points at the border of central city as well as flow intensity at exist-

ing circle links, if they are present. This method is part of the developed methodology for determining 

the required capacity of conventional ring links to divert transit traffic flows 
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ȼɫɬɭɩ 

 

Ɍɪɚɧɫɩɨɪɬɧɿ ɩɨɬɨɤɢ, ɹɤɿ є ɬɪɚɧɡɢɬɧɢɦɢ ɞɥɹ 
ɰɟɧɬɪɚɥɶɧɨʀ ɞɿɥɨɜɨʀ ɱɚɫɬɢɧɢ ɦɿɫɬɚ (ɐȾɑɆ), є 
ɨɞɧɿєɸ ɡ ɩɪɢɱɢɧ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɬɨɪɿɜ ɭ ɜɟ-

ɥɢɤɢɯ ɦɿɫɬɚɯ, ɨɫɨɛɥɢɜɨ ɭ ɦɿɫɬɚɯ ɡ ɪɚɞɿɚɥɶɧɨɸ 

ɩɥɚɧɭɜɚɥɶɧɨɸ ɫɯɟɦɨɸ [1–3]. Ɉɤɪɿɦ ɡɚɯɨɞɿɜ ɡ 
ɨɛɦɟɠɟɧɧɹ ɜ’ʀɡɞɭ ɭ ɐȾɑɆ, ɛɿɥɶɲ ɞɿєɜɢɦ є 
ɛɭɞɿɜɧɢɰɬɜɨ ɭɦɨɜɧɨ-ɤɿɥɶɰɟɜɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɜ’ɹɡɤɿɜ (ɍɄɁ) ɧɚɜɤɨɥɨ ɰɟɧɬɪɭ. Ⱦɥɹ ɩɪɨɟɤɬɭ-
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ɜɚɧɧɹ ɬɚɤɢɯ ɞɿɥɹɧɨɤ ɧɟɨɛɯɿɞɧɨ ɧɚ ɩɨɱɚɬɤɭ 
ɪɨɡɪɚɯɭɜɚɬɢ ʀɯ ɩɨɬɪɿɛɧɭ ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ, 
ɨɫɤɿɥɶɤɢ ɜɨɧɚ ɜɢɡɧɚɱɚє ɩɨɬɪɿɛɧɭ ɤɿɥɶɤɿɫɬɶ 
ɫɦɭɝ ɪɭɯɭ ɬɚ ɲɢɪɢɧɭ ɩɪɨʀɠɞɠɨʀ ɱɚɫɬɢɧɢ. 

ȼɢɡɧɚɱɢɬɢ ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ ɦɨɠɧɚ, ɪɨ-
ɡɪɚɯɭɜɚɜɲɢ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɩɨɬɨɤɿɜ ɧɚ ɦɚɣ-

ɛɭɬɧɿɯ ɞɿɥɹɧɤɚɯ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɞɟɥɸɜɚɧɧɹ 
[1]. ȼɭɥɢɱɧɨ-ɞɨɪɨɠɧɸ ɦɟɪɟɠɭ (ȼȾɆ) ɦɨɠɧɚ 
ɡɦɨɞɟɥɸɜɚɬɢ ɭ ɜɢɝɥɹɞɿ ɝɪɚɮɚ, ɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɩɨɬɨɤɿɜ ɧɚ ɞɿɥɹɧɤɚɯ ɜɢɡɧɚɱɢɬɢ, ɪɨɡɩɨɞɿɥɢɜɲɢ 

ɬɪɚɧɫɩɨɪɬɧɿ ɤɨɪɟɫɩɨɧɞɟɧɰɿʀ ɩɨ ɡɚɡɞɚɥɟɝɿɞɶ 
ɪɨɡɪɚɯɨɜɚɧɢɯ ɦɚɪɲɪɭɬɚɯ. ȼɚɠɥɢɜɢɦ ɟɬɚɩɨɦ 

ɭ ɰɶɨɦɭ ɦɨɞɟɥɸɜɚɧɧɿ є ɪɨɡɪɚɯɭɧɨɤ ɫɚɦɨʀ 
ɦɚɬɪɢɰɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ. 

 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

 

ɉɪɨɰɟɫ ɨɬɪɢɦɚɧɧɹ ɦɚɬɪɢɰɿ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ є ɞɨɜɨɥɿ ɫɤɥɚɞɧɢɦ. ȱɫɧɭɸɬɶ 
ɩɪɹɦɿ ɦɟɬɨɞɢ ɨɬɪɢɦɚɧɧɹ ɦɚɬɪɢɰɿ ɱɟɪɟɡ  
ɚɧɤɟɬɧɿ ɨɩɢɬɭɜɚɧɧɹ ɝɨɪɨɞɹɧ, ɚɥɟ ɬɚɤɿ ɨɩɢɬɭ-

ɜɚɧɧɹ ɩɨɬɪɟɛɭɸɬɶ ɛɚɝɚɬɨ ɱɚɫɭ, ɤɨɲɬɿɜ ɬɚ  
ɛɚɠɚɧɧɹ ɥɸɞɟɣ ɛɪɚɬɢ ɭɱɚɫɬɶ ɜ ɨɩɢɬɭɜɚɧɧɿ 
[3]. ɇɟɩɪɹɦɿ ɦɟɬɨɞɢ ɩɟɪɟɞɛɚɱɚɸɬɶ ɪɨɡɪɚɯɭ-
ɧɨɤ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɱɟɪɟɡ ɨɛɫɹɝɢ 

ɜɿɞɩɪɚɜɥɟɧɧɹ ɿ ɩɪɢɛɭɬɬɹ ɚɜɬɨɦɨɛɿɥɿɜ ɭ ɬɪɚɧɫ-
ɩɨɪɬɧɢɯ ɪɚɣɨɧɚɯ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɿɡɧɢɯ 
ɦɨɞɟɥɟɣ ɪɨɡɩɨɞɿɥɭ ɩɨʀɡɞɨɤ ɦɿɠ ɩɚɪɚɦɢ 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɪɚɣɨɧɿɜ [4–6]. ɇɚɩɪɢɤɥɚɞ, 

ɝɪɚɜɿɬɚɰɿɣɧɿ ɦɨɞɟɥɿ (є ɞɟɤɿɥɶɤɚ ɜɢɞɿɜ ɝɪɚɜɿɬɚ-
ɰɿɣɧɢɯ ɦɨɞɟɥɟɣ, ɪɿɡɧɢɰɹ ɦɿɠ ɹɤɢɦɢ ɩɨɥɹɝɚє ɭ 
ɩɟɜɧɨɦɭ ɜɢɞɿ ɮɭɧɤɰɿʀ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɬɹɠɿɧ-

ɧɹ) [6]. Ⱥɞɠɟ ɿɧɮɨɪɦɚɰɿʀ ɳɨɞɨ ɨɛɫɹɝɭ 
ɜɿɞɩɪɚɜɥɟɧɧɹ ɿ ɩɪɢɛɭɬɬɹ ɚɜɬɨɦɨɛɿɥɿɜ ɬɚ ɬɨɩɨ-
ɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ȼȾɆ ɧɟɞɨɫɬɚɬɧɶɨ ɞɥɹ ɨɞɧɨ-
ɡɧɚɱɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧ-

ɰɿɣ. Ɉɰɿɧɢɬɢ ɩɪɚɜɢɥɶɧɿɫɬɶ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧ-

ɞɟɧɰɿɣ ɦɨɠɧɚ ɥɢɲɟ ɩɿɫɥɹ ɜɢɤɨɧɚɧɧɹ 
ɪɨɡɩɨɞɿɥɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɦɚɬɪɢɰɿ ɩɨ ɦɟɪɟɠɿ ɬɚ 
ɩɨɪɿɜɧɹɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɬɚ ɮɚɤɬɢɱɧɢɯ (ɨɬ-
ɪɢɦɚɧɢɯ ɭ ɪɟɡɭɥɶɬɚɬɿ ɧɚɬɭɪɧɢɯ ɫɩɨɫɬɟɪɟ-
ɠɟɧɶ) ɡɧɚɱɟɧɶ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɨɬɨɤɿɜ ɧɚ 
ɞɿɥɹɧɤɚɯ ɦɟɪɟɠɿ [7]. Ɉɞɧɚɤ ɩɪɢ ɰɶɨɦɭ ɞɨ ɧɟ-
ɬɨɱɧɨɫɬɟɣ ɦɚɬɪɢɰɿ ɞɨɞɚɸɬɶɫɹ ɬɚɤɨɠ ɩɨɯɢɛɤɢ 

ɪɨɡɩɨɞɿɥɟɧɧɹ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ, ɹɤɳɨ ɪɟɚɥɶɧɿ 
ɦɚɪɲɪɭɬɢ ɡɞɿɣɫɧɟɧɧɹ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɧɟ 
ɫɩɿɜɩɚɞɚɸɬɶ ɿɡ ɪɨɡɪɚɯɭɧɤɨɜɢɦɢ. 

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ 
 

Ɇɟɬɨɸ ɞɚɧɨɝɨ ɟɬɚɩɭ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ є 
ɫɬɜɨɪɟɧɧɹ ɦɟɬɨɞɢɤɢ ɤɨɪɢɝɭɜɚɧɧɹ ɬɚ ɭɬɨɱ-
ɧɟɧɧɹ ɦɚɬɪɢɰɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ 

ɞɥɹ ɤɨɧɤɪɟɬɧɨʀ ɡɚɞɚɱɿ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɿɛɧɨʀ 
ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɭɦɨɜɧɨ-ɤɿɥɶɰɟɜɢɯ ɞɿɥɹ-
ɧɨɤ. Ɉɫɤɿɥɶɤɢ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɿєʀ ɡɚɞɚɱɿ ɜɢ-

ɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɩɪɨɳɟɧɚ ɦɨɞɟɥɶ ȼȾɆ [1], 

ɞɟ єɦɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɟɝɚɪɚɣɨɧɿɜ ɜɢɡɧɚ-
ɱɚɸɬɶɫɹ ɱɟɪɟɡ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɜɯɿɞɧɢɯ ɬɚ 
ɜɢɯɿɞɧɢɯ ɩɨɬɨɤɿɜ ɭ ɤɨɧɬɪɨɥɶɧɢɯ ɬɨɱɤɚɯ, ɬɨ ɰɿ 
ɡɧɚɱɟɧɧɹ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɞɥɹ ɤɨɪɢɝɭɜɚɧ-

ɧɹ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ. Ʉɪɿɦ ɬɨɝɨ, ɞɥɹ 
ɭɬɨɱɧɟɧɧɹ ɦɚɬɪɢɰɿ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɪɟ-
ɡɭɥɶɬɚɬɢ ɡɚɦɿɪɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɨɬɨɤɿɜ ɧɚ 
ɿɫɧɭɸɱɢɯ ɭɦɨɜɧɨ-ɤɿɥɶɰɟɜɢɯ ɞɿɥɹɧɤɚɯ ɡɚ ʀɯ 
ɧɚɹɜɧɨɫɬɿ. 
 

Ʉɨɪɢɝɭɜɚɧɧɹ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ 

 

ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɝɥɹɞɿ [3] ɝɪɚɜɿɬɚɰɿɣɧɚ ɦɨɞɟɥɶ 
ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɦɚɬɪɢɰɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟ-
ɫɩɨɧɞɟɧɰɿɣ ɩɟɪɟɞɛɚɱɚє ɩɟɜɧɭ ɡɚɥɟɠɧɿɫɬɶ ɜɟ-
ɥɢɱɢɧɢ ɤɨɪɟɫɩɨɧɞɟɧɰɿʀ ɜɿɞ ɨɛɫɹɝɿɜ ɜɿɞɩɪɚɜ-
ɥɟɧɧɹ ɬɚ ɩɪɢɛɭɬɬɹ ɚɜɬɨɦɨɛɿɥɿɜ ɬɚ ɮɭɧɤɰɿʀ 
ɬɹɠɿɧɧɹ, ɹɤɚ ɩɪɢ ɧɚɣɩɪɨɫɬɿɲɨɦɭ ɩɿɞɯɨɞɿ  
ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɿɞɫɬɚɧɿ ɦɿɠ ɬɪɚɧɫɩɨɪɬɧɢɦɢ 

ɪɚɣɨɧɚɦɢ 

( , , )ij i j ijh f HO HP L ,   (1) 

 

ɞɟ hij – ɤɨɪɟɫɩɨɧɞɟɧɰɿɹ ɡ ɦɟɝɚɪɚɣɨɧɭ i ɜ ɦɟɝɚ-
ɪɚɣɨɧ j, ɚɜɬ./ɝɨɞ.; ɇɈɿ – єɦɧɿɫɬɶ ɩɨ ɜɿɞɩɪɚɜ-
ɥɟɧɧɸ ɡ ɪɚɣɨɧɭ ɿ, ɚɜɬ./ɝɨɞ; ɇɊj – єɦɧɿɫɬɶ ɩɨ 
ɩɪɢɛɭɬɬɸ ɭ ɪɚɣɨɧ j, ɚɜɬ./ɝɨɞ; Lij – ɞɨɜɠɢɧɚ 
ɦɚɪɲɪɭɬɭ ɦɿɠ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɪɚɣɨɧɚɦɢ i ɬɚ 
j, ɤɦ. 

 

Ɉɞɧɚɤ ɨɫɤɿɥɶɤɢ ɞɥɹ ɧɚɲɨʀ ɡɚɞɚɱɿ ɪɨɡɪɚɯɭɧɤɭ 
ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɭɦɨɜɧɨ-ɤɿɥɶɰɟɜɢɯ ɞɿɥɹ-
ɧɨɤ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɩɪɨɳɟɧɚ ɦɨɞɟɥɶ ɦɟ-
ɪɟɠɿ ɬɚ ɡ ɩɪɢɩɭɳɟɧɧɹɦ ɩɪɨ ɬɟ, ɳɨ ɜ ɪɚɧɤɨ-
ɜɢɣ ɩɟɪɿɨɞ ɜɫɿ ɜɯɿɞɧɿ ɞɥɹ ɐȾɑɆ ɩɨɬɨɤɢ є 
ɬɪɚɧɡɢɬɧɢɦɢ, ɬɨ, ɩɨɪɿɜɧɸɸɱɢ ɫɭɦɭ ɜɢɯɿɞɧɢɯ 

ɩɨɬɨɤɿɜ ɿɡ ɩɟɪɢɮɟɪɿɣɧɢɯ ɦɟɝɚɪɚɣɨɧɿɜ ɿɡ ɫɭ-
ɦɨɸ ɪɨɡɪɚɯɨɜɚɧɢɯ ɡɧɚɱɟɧɶ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ, 

ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɤɨɪɢɝɭɜɚɥɶɧɢɣ ɤɨɟɮɿɰɿєɧɬ 
k, ɹɤɢɣ ɩɨɤɚɡɭє ɜɿɞɦɿɧɧɿɫɬɶ ɪɨɡɪɚɯɨɜɚɧɨʀ 
ɦɚɬɪɢɰɿ ɜɿɞ ɪɟɚɥɶɧɨʀ ɡɚ ɪɿɜɧɹɧɧɹɦ 
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1 1 1
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ɞɟ n – ɤɿɥɶɤɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɟɝɚɪɚɣɨɧɿɜ; 
f

ijh – ɪɨɡɪɚɯɨɜɚɧɟ ɡɚ ɝɪɚɜɿɬɚɰɿɣɧɨɸ ɦɨɞɟɥɥɸ 

(ɮɭɧɤɰɿєɸ f) ɡɧɚɱɟɧɧɹ ɤɨɪɟɫɩɨɧɞɟɧɰɿʀ hij, 

ɚɜɬ./ɝɨɞ; ɜɢɯ iN  – ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɜɢɯɿɞɧɨɝɨ ɩɨ-
ɬɨɤɭ ɧɚ ɜɢʀɡɞɿ ɡ ɦɟɝɚɪɚɣɨɧɭ i, ɚɜɬ./ɝɨɞ. 

 

Ɍɚɤɢɦ ɱɢɧɨɦ ɦɨɠɧɚ ɫɤɨɪɢɝɭɜɚɬɢ ɡɧɚɱɟɧɧɹ 
ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɶɨɝɨ 
ɤɨɪɢɝɭɜɚɥɶɧɨɝɨ ɤɨɟɮɿɰɿєɧɬɚ. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ 
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ɰɶɨɝɨ ɦɨɠɧɚ ɩɟɪɟɪɚɯɭɜɚɬɢ ɡɧɚɱɟɧɧɹ ɤɨɪɟɫ-
ɩɨɧɞɟɧɰɿɣ 

 

( , , )ij i j ijh k f HO HP L  . (3) 

 

Ɉɫɤɿɥɶɤɢ ɰɟɣ єɞɢɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɤɨɪɢɝɭє 
ɦɚɬɪɢɰɸ ɜ ɰɿɥɨɦɭ, ɚ ɧɟ ɨɤɪɟɦɿ ʀʀ ɫɬɨɜɩɱɢɤɢ, 

ɬɨ ɦɨɠɭɬɶ ɜɢɧɢɤɧɭɬɢ ɪɨɡɛɿɠɧɨɫɬɿ ɦɿɠ ɫɭɦɨɸ 

ɪɨɡɪɚɯɨɜɚɧɢɯ ɡɧɚɱɟɧɶ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɭ 
ɫɬɨɜɩɱɢɤɭ ɬɚ ɡɧɚɱɟɧɧɹɦ єɦɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬ-
ɧɨɝɨ ɦɟɝɚɪɚɣɨɧɭ ɩɨ ɩɪɢɛɭɬɬɸ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ 
ɦɚɬɪɢɰɸ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɫɥɿɞ ɡɛɚɥɚɧɫɭɜɚɬɢ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɩɪɨɰɟɞɭɪɢ  

ɒɚɰɶɤɨɝɨ–ɒɟɥɟɣɯɨɜɫɶɤɨɝɨ [5]. 

 

Ɂɚ ɧɚɹɜɧɨɫɬɿ ɜɠɟ ɩɨɛɭɞɨɜɚɧɢɯ ɬɚ ɜɜɟɞɟɧɢɯ ɭ 
ɟɤɫɩɥɭɚɬɚɰɿɸ ɭɦɨɜɧɨ-ɤɿɥɶɰɟɜɢɯ ɞɿɥɹɧɨɤ, 
ɧɚɩɪɢɤɥɚɞ, ɹɤɳɨ ɞɟɹɤɿ ɡɜɢɱɚɣɧɿ ɞɿɥɹɧɤɢ ȼȾɆ 

ɮɚɤɬɢɱɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɨɛ’ʀɡɞɭ 
ɐȾɑɆ, ɬɨ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɿɧɬɟɧɫɢɜɧɿɫɬɶ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ ɧɚ ɬɚɤɢɯ ɞɿɥɹɧɤɚɯ 
ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɞɥɹ ɨɰɿɧɤɢ ɬɚ ɤɨɪɢɝɭɜɚɧ-

ɧɹ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ. ɇɚ ɠɚɥɶ, ɦɟɬɨ-
ɞɢɤɚ [7] ɩɪɢɞɚɬɧɚ ɥɢɲɟ ɞɥɹ ɧɟɡɚɦɤɧɟɧɢɯ 
ɝɪɚɮɿɜ, ɬɨɛɬɨ ɞɥɹ ɨɞɧɿєʀ ɦɚɝɿɫɬɪɚɥɶɧɨʀ ɜɭɥɢɰɿ, 
ɚɥɟ ɧɟ ɞɥɹ ɦɟɪɟɠɿ ɜ ɰɿɥɨɦɭ. Ɉɬɠɟ, ɩɪɨɩɨ-
ɧɭєɬɶɫɹ ɤɨɪɢɝɭɜɚɬɢ ɦɚɬɪɢɰɸ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ 

ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. Ⱦɥɹ ɤɨɠɧɨʀ ɭɦɨɜɧɨ-
ɤɿɥɶɰɟɜɨʀ ɞɿɥɹɧɤɢ x-y ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɫɭɦɭ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ, ɹɤɿ ɩɪɨɯɨɞɹɬɶ 
ɰɿєɸ ɞɿɥɹɧɤɨɸ. ɐɹ ɫɭɦɚ ɜ ɿɞɟɚɥɶɧɨɦɭ ɜɢɩɚɞ-

ɤɭ ɦɚє ɞɨɪɿɜɧɸɜɚɬɢ ɨɬɪɢɦɚɧɨɦɭ ɜ ɪɟɡɭɥɶɬɚɬɿ 
ɧɚɬɭɪɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ ɡɧɚɱɟɧɧɸ ɿɧɬɟɧɫɢɜ-
ɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ yxN   ɧɚ ɰɿɣ 

ɞɿɥɹɧɰɿ 
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ɞɟ yx
ijk  – ɤɨɟɮɿɰɿєɧɬ, ɹɤɢɣ ɞɨɪɿɜɧɸє 1, ɹɤɳɨ 

ɤɨɪɟɫɩɨɧɞɟɧɰɿɹ hij ɡɞɿɣɫɧɸєɬɶɫɹ ɱɟɪɟɡ ɞɿɥɹɧ-

ɤɭ x-y, ɿɧɚɤɲɟ yx
ijk  = 0. Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɡɧɚ-

ɱɟɧɶ ɤɨɟɮɿɰɿєɧɬɿɜ yx
ijk   ɫɩɨɱɚɬɤɭ ɬɪɟɛɚ ɜɢɡɧɚ-

ɱɢɬɢ ɦɚɪɲɪɭɬɢ ɩɟɪɟɫɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɦɿɠ ɦɟɝɚɪɚɣɨɧɚɦɢ, ɜɪɚɯɨɜɭ-
ɸɱɢ ɐȾɑɆ. Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɦɚɪɲɪɭɬɿɜ ɪɟ-
ɚɥɿɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɜɢɤɨ-
ɪɢɫɬɨɜɭɸɬɶɫɹ ɜɿɞɨɦɿ ɭ ɬɟɨɪɿʀ ɝɪɚɮɿɜ 
ɚɥɝɨɪɢɬɦɢ Ⱦɟɣɤɫɬɪɢ, Ɏɥɨɣɞɚ-ɍɨɪɲɨɥɥɚ ɬɚ 
ɿɧ. [8], ɨɫɤɿɥɶɤɢ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɹ ɦɟɪɟɠɚ 
ɡɦɨɞɟɥɶɨɜɚɧɚ ɭ ɜɢɝɥɹɞɿ ɩɥɨɫɤɨɝɨ ɨɪɿєɧɬɨɜɚ-
ɧɨɝɨ ɝɪɚɮɚ. Ʉɪɢɬɟɪɿєɦ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɦɚɪɲ-

ɪɭɬɭ ɦɨɠɟ ɛɭɬɢ ɦɿɧɿɦɚɥɶɧɚ ɞɨɜɠɢɧɚ ɦɚɪɲɪɭ-

ɬɭ, ɚ ɬɚɤɨɠ ɦɿɧɿɦɚɥɶɧɢɣ ɱɚɫ ɩɨʀɡɞɤɢ ɚɛɨ ɜɢɬ-
ɪɚɬɢ ɧɚ ɩɨʀɡɞɤɭ. [8]. ɍ ɪɟɚɥɶɧɢɯ ɞɨɪɨɠɧɿɯ 
ɭɦɨɜɚɯ ɜɨɞɿʀ ɧɟ ɡɚɜɠɞɢ ɞɨɬɪɢɦɭɸɬɶɫɹ ɧɚɣɤɨ-
ɪɨɬɲɢɯ ɦɚɪɲɪɭɬɿɜ. Ɂɨɤɪɟɦɚ ɹɤɳɨ ɧɚ ɩɟɪɟ-
ɯɪɟɫɬɿ ɜɡɞɨɜɠ ɦɚɪɲɪɭɬɭ ɜɨɞɿєɜɿ ɧɟɡɪɭɱɧɨ ɜɢ-

ɤɨɧɭɜɚɬɢ ɥɿɜɢɣ ɩɨɜɨɪɨɬ, ɬɨ ɜɨɞɿɣ, ɨɫɨɛɥɢɜɨ ɡɚ 
ɜɿɞɫɭɬɧɨɫɬɿ ɞɨɫɜɿɞɭ, ɦɨɠɟ ɡɦɿɧɢɬɢ ɦɚɪɲɪɭɬ, 
ɳɨɛɢ ɭɧɢɤɧɭɬɢ ɥɿɜɢɯ ɩɨɜɨɪɨɬɿɜ. ȱɧɲɢɦɢ 

ɩɪɢɱɢɧɚɦɢ ɦɨɠɟ ɛɭɬɢ ɩɨɝɚɧɟ ɡɧɚɧɧɹ ɦɿɫɬɚ, 
ɧɚɹɜɧɿɫɬɶ ɦɚɪɲɪɭɬɿɜ-ɤɨɧɤɭɪɟɧɬɿɜ ɡ ɦɚɣɠɟ 
ɨɞɧɚɤɨɜɨɸ ɞɨɜɠɢɧɨɸ ɚɛɨ ɬɪɢɜɚɥɿɫɬɸ ɩɨʀɡɞ-
ɤɢ. Ⱦɥɹ ɬɚɤɢɯ ɭɦɨɜ ɤɨɟɮɿɰɿєɧɬ yx

ijk   ɪɨɡɪɚɯɨ-
ɜɭєɬɶɫɹ ɹɤ ɜɿɪɨɝɿɞɧɿɫɬɶ ɜɢɛɨɪɭ ɩɟɜɧɨɝɨ 
ɜɚɪɿɚɧɬɚ ɦɚɪɲɪɭɬɭ ɫɟɪɟɞ ɦɧɨɠɢɧɢ ɜɚɪɿɚɧɬɿɜ 
ɦɚɪɲɪɭɬɿɜ. Ⱦɚɥɿ ɡɚɞɚɱɭ ɤɨɪɢɝɭɜɚɧɧɹ ɦɚɬɪɢɰɿ 
ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɩɿɞ ɡɚɞɚɧɿ ɡɧɚɱɟɧɧɹ ɿɧɬɟɧ-

ɫɢɜɧɨɫɬɿ ɩɨɬɨɤɿɜ ɧɚ ɞɿɥɹɧɤɚɯ ɪɨɡɝɥɹɞɚєɦɨ ɹɤ 
ɡɚɞɚɱɭ ɥɿɧɿɣɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ [9] ɡɿ 
ɡɦɿɧɧɢɦɢ hij. Ⱦɥɹ ɫɭɤɭɩɧɨɫɬɿ ɞɿɥɹɧɨɤ ɦɟɪɟɠɿ 
ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɫɢɫɬɟɦɭ ɪɿɜɧɹɧɶ ɭ ɜɢɝɥɹɞɿ 
ɭɦɨɜɢ (4). ɐɹ ɫɢɫɬɟɦɚ ɪɿɜɧɹɧɶ ɛɭɞɟ ɫɢɫɬɟɦɨɸ 

ɨɛɦɟɠɟɧɶ. 
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Ʉɪɿɦ ɬɨɝɨ, ɞɨɞɚɬɤɨɜɨɸ ɭɦɨɜɨɸ є ɬɟ, ɳɨ 
ɡɧɚɱɟɧɧɹ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ 

ɜɿɞ’єɦɧɢɦɢ ɱɢɫɥɚɦɢ. ɍ ɪɨɛɨɬɿ ɛɭɥɨ ɡɪɨɛɥɟɧɨ 
ɩɪɢɩɭɳɟɧɧɹ, ɳɨ ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ ɩɪɢ ɰɶɨɦɭ 
ɡɚɞɚє ɪɨɡɩɨɞɿɥɟɧɧɹ ɤɨɪɟɫɩɨɧɞɟɧɰɿ ɡɚɥɟɠɧɨ 

ɜɿɞ ɜɿɞɫɬɚɧɿ 
 

max)( 
i j

ijij lfhZ ,        (6) 

 

ɩɪɢɱɨɦɭ )( ijlf  ɦɚɬɢɦɟ, ɩɪɢɫɬɨɫɨɜɭɸɱɢ ɪɟ-
ɤɨɦɟɧɞɚɰɿʀ [10] ɞɨ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧ-

ɞɟɧɰɿɣ, ɬɚɤɢɣ ɜɢɝɥɹɞ 
 

 2ɫɪ

( ) ,

ijl l

c
ijf l e

    (7) 

 

ɞɟ ɫɪl  – ɫɟɪɟɞɧɹ ɜɿɞɫɬɚɧɶ ɩɨʀɡɞɤɢ, ɤɦ; ɫ – 

ɤɨɧɫɬɚɧɬɚ, ɡɧɚɱɟɧɧɹ ɹɤɨʀ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ-
ɥɟɠɧɨ ɜɿɞ ɝɟɨɦɟɬɪɢɱɧɢɯ ɪɨɡɦɿɪɿɜ ɦɿɫɬɚ. Ⱦɥɹ 
ɡɚɞɚɱɿ ɩɨɞɚɥɶɲɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɿɛɧɨʀ 



ВеȟȠник ХНАДУ, вып. 61–62, 2013 63

ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɩɪɨɜɨɞɢɬɶɫɹ ɪɨɡɩɨɞɿ-
ɥɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɡɚ 
ɡɚɡɞɚɥɟɝɿɞɶ ɜɢɡɧɚɱɟɧɢɦɢ ɦɚɪɲɪɭɬɚɦɢ. ɉɪɢ 

ɜɢɡɧɚɱɟɧɧɿ ɦɚɪɲɪɭɬɿɜ ɦɚєɬɶɫɹ ɧɚ ɭɜɚɡɿ, ɳɨ 
ɜɫɿ ɦɚɪɲɪɭɬɢ ɦɿɠ ɩɟɪɢɮɟɪɿɣɧɢɦɢ ɦɟɝɚɪɚɣɨ-
ɧɚɦɢ ɩɪɨɥɹɝɭɬɶ ɱɟɪɟɡ ɦɚɣɛɭɬɧɿ ɭɦɨɜɧɨ-
ɤɿɥɶɰɟɜɿ ɞɿɥɹɧɤɢ. 

   
  n

i

n

j

yx
jiji

ç

yx kh
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P
1 1

1
,   (8) 

 

ɞɟ x – ɩɨɱɚɬɤɨɜɚ ɜɟɪɲɢɧɚ ɝɪɚɮɚ ɞɥɹ ɞɿɥɹɧɤɢ 

x-y; y – ɤɿɧɰɟɜɚ ɜɟɪɲɢɧɚ ɝɪɚɮɚ ɞɥɹ ɞɿɥɹɧɤɢ  

x-y; kɡ – ɤɨɟɮɿɰɿєɧɬ ɡɚɜɚɧɬɚɠɟɧɧɹ ɞɨɪɨɝɢ ɪɭ-

ɯɨɦ (ɩɪɢɣɧɹɬɧɟ ɡɧɚɱɟɧɧɹ < 0,8 ɡɝɿɞɧɨ ɡ [2]); 
yx

jik   – ɤɨɟɮɿɰɿєɧɬ, ɳɨ ɜɢɡɧɚɱɚє, ɱɢ ɩɪɨɯɨ-
ɞɢɬɶ ɤɨɪɟɫɩɨɧɞɟɧɰɿɹ hi-j ɞɿɥɹɧɤɨɸ x-y (1 – 

ɩɪɨɯɨɞɢɬɶ, 0 – ɧɟ ɩɪɨɯɨɞɢɬɶ). ȼɢɡɧɚɱɚєɬɶɫɹ 
ɩɿɫɥɹ ɪɨɡɪɚɯɭɧɤɭ ɦɚɪɲɪɭɬɿɜ ɪɟɚɥɿɡɚɰɿʀ ɤɨɪɟ-
ɫɩɨɧɞɟɧɰɿɣ. 

 

ȼɢɫɧɨɜɤɢ 

 

Ɂɚɞɚɱɚ ɜɢɡɧɚɱɟɧɧɹ ɹɤɨɦɨɝɚ ɬɨɱɧɢɯ ɡɧɚɱɟɧɶ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ, ɳɨ є ɬɪɚɧɡɢɬ-
ɧɢɦɢ ɞɥɹ ɐȾɑɆ, є ɜɚɠɥɢɜɨɸ ɩɪɢ ɪɨɡɪɚɯɭɧɤɭ 
ɩɨɬɪɿɛɧɨʀ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ 
ɭɦɨɜɧɨ-ɤɿɥɶɰɟɜɢɯ ɞɿɥɹɧɨɤ ɜɭɥɢɱɧɨ-ɞɨɪɨɠ-

ɧɶɨʀ ɦɟɪɟɠɿ, ɩɨ ɹɤɢɯ ɛɭɞɭɬɶ ɜɿɞɜɟɞɟɧɿ ɡɚ ɦɟɠɿ 
ɐȾɑɆ ɚɛɨ ɩɿɞɧɹɬɿ ɧɚ ɟɫɬɚɤɚɞɢ ɬɪɚɧɡɢɬɧɿ ɞɥɹ 
ɐȾɑɆ ɬɪɚɧɫɩɨɪɬɧɿ ɩɨɬɨɤɢ. ȼɢɯɿɞɧɢɦɢ ɞɚ-
ɧɢɦɢ ɞɥɹ ɤɨɪɢɝɭɜɚɧɧɹ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧ-

ɰɿɣ ɦɨɠɭɬɶ ɛɭɬɢ ɪɟɡɭɥɶɬɚɬɢ ɧɚɬɭɪɧɢɯ ɫɩɨɫɬɟ-
ɪɟɠɟɧɶ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ ɭ 
ɤɨɧɬɪɨɥɶɧɢɯ ɬɨɱɤɚɯ ɧɚ ɜ’ʀɡɞɚɯ/ɜɢʀɡɞɚɯ ɡ 
ɐȾɑɆ ɬɚ ɧɚ ɜɠɟ ɿɫɧɭɸɱɢɯ ɭɦɨɜɧɨ-ɤɿɥɶɰɟɜɢɯ 

ɞɿɥɹɧɤɚɯ ɡɚ ʀɯ ɧɚɹɜɧɨɫɬɿ. Ⱦɥɹ ɤɨɪɢɝɭɜɚɧɧɹ 
ɦɚɬɪɢɰɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɡɚɦɿɪɿɜ ɧɚ 
ɜ’ʀɡɞɚɯ/ɜɢʀɡɞɚɯ ɡ ɐȾɑɆ ɪɨɛɢɬɶɫɹ ɩɪɢɩɭɳɟɧ-

ɧɹ ɩɪɨ ɬɟ, ɳɨ ɞɥɹ ɪɚɧɤɨɜɨɝɨ ɩɿɤɨɜɨɝɨ ɩɟɪɿɨɞɭ 
ɜɢɯɿɞɧɿ ɩɨɬɨɤɢ ɞɥɹ ɐȾɑɆ є ɬɪɚɧɡɢɬɧɢɦɢ, ɚ 
ɞɥɹ ɜɟɱɿɪɧɶɨɝɨ ɱɚɫɭ – ɧɚɜɩɚɤɢ. ɉɪɢ ɰɶɨɦɭ 
ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɡɧɚɱɚɬɢ єɞɢɧɢɣ ɤɨɪɢɝɭɜɚɥɶ-
ɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɡɚ ɪɨɡɛɿɠɧɿɫɬɸ ɫɭɦ ɩɨ ɫɬɨɜ-
ɩɰɹɯ ɦɚɬɪɢɰɿ ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ ɡɚɦɿɪɿɜ ɿɧɬɟɧ-

ɫɢɜɧɨɫɬɿ ɧɚ ɜ’ʀɡɞɚɯ/ ɜɢʀɡɞɚɯ ɡ ɐȾɑɆ. 

ɍɪɚɯɭɜɚɧɧɹ ɜɿɞɨɦɢɯ ɡɧɚɱɟɧɶ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɩɨɬɨɤɿɜ ɧɚ ɿɫɧɭɸɱɢɯ ɤɿɥɶɰɟɜɢɯ ɞɿɥɹɧɤɚɯ ɨɩɢ-

ɫɚɧɨ ɹɤ ɡɚɞɚɱɭ ɥɿɧɿɣɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɍ 

ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɛɭɞɟ ɭɬɨɱɧɟɧɨ ɜɢɞ 

ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ (6) ɬɚ ɡɪɨɛɥɟɧɨ ɩɪɚɤɬɢɱɧɭ 

ɩɟɪɟɜɿɪɤɭ ɩɪɨɩɨɧɨɜɚɧɢɯ ɤɨɪɢɝɭɜɚɧɶ ɡɚ ɞɨɩɨ-
ɦɨɝɨɸ ɧɚɬɭɪɧɢɯ ɜɿɞɟɨɫɩɨɫɬɟɪɟɠɟɧɶ. 
 

Ʌɿɬɟɪɚɬɭɪɚ 
 

1. Ƚɟɰɨɜɢɱ ȿ.Ɇ. Ɉɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫ-
ɬɟɣ ɢ ɧɚɩɪɚɜɥɟɧɢɣ ɬɪɚɧɡɢɬɧɵɯ ɬɪɚɧɫɩɨ-
ɪɬɧɵɯ ɩɨɬɨɤɨɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɞɟɥɨɜɨɣ 

ɱɚɫɬɢ ɝɨɪɨɞɚ / ȿ.Ɇ. Ƚɟɰɨɜɢɱ, Ⱦ.ȼ. Ɂɚɫɹ-
ɞɶɤɨ // Ʉɨɦɦɭɧɚɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ ɝɨɪɨ-
ɞɨɜ. ɏɇȺɆȽ. – Ʉ.: Ɍɟɯɧɢɤɚ. – 2009. – 

ȼɵɩ. 86. – ɋ. 350–357. 

2. Ʌɨɛɚɧɨɜ ȿ.Ɇ. Ɍɪɚɧɫɩɨɪɬɧɚɹ ɩɥɚɧɢɪɨɜɤɚ 
ɝɨɪɨɞɨɜ / ȿ.Ɇ. Ʌɨɛɚɧɨɜ. – Ɇ.: Ɍɪɚɧɫ-
ɩɨɪɬ, 1990 – 240 ɫ.  

3. Ȼɪɚɣɥɨɜɫɤɢɣ ɇ.Ɉ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɫɢɫɬɟɦ / ɇ.Ɉ. Ȼɪɚɣɥɨɜɫɤɢɣ,  

Ȼ.ɂ. Ƚɪɚɧɨɜɫɤɢɣ. – Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 1978. 

– 124 ɫ. 
4. Sheffy Y. Urban Transportation Networks. 

Equilibrium Analisis with Mathematical 

Programming Methods / Y. Sheffy. –  

Engelwood Cliffs: Prentice-Hall, 1995. – 

400 p. 

5. Ʉɚɩɢɬɚɧɨɜ ȼ.Ɍ. ɍɩɪɚɜɥɟɧɢɟ ɬɪɚɧɫɩɨɪɬ-
ɧɵɦɢ ɩɨɬɨɤɚɦɢ ɜ ɝɨɪɨɞɚɯ./ ȼ.Ɍ. Ʉɚɩɢɬɚ-
ɧɨɜ, ȿ.Ȼ. ɏɢɥɚɠɟɜ. – Ɇ.: Ɍɪɚɧɫɩɨɪɬ, 
1985. – 94 ɫ. 

6. ȼɨɥ Ɇ. Ⱥɧɚɥɢɡ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ /  

Ɇ. ȼɨɥ, Ȼ. Ɇɚɪɬɢɧ; ɩɟɪ ɫ ɚɧɝɥ. – Ɇ.: 

Ɍɪɚɧɫɩɨɪɬ, 1989. – 514 ɫ. 
7. Ʌɚɝɟɪɟɜ Ɋ.ɘ. Ɇɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɚ-

ɬɪɢɰ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ ɩɨɬɨɤɨɜ ɩɨ ɞɚɧ-

ɧɵɦ ɡɚɝɪɭɡɤɢ ɫɟɬɢ / Ɋ.ɘ. Ʌɚɝɟɪɟɜ // ɂɧ-

ɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɩɪɨɛɥɟɦɵ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɨɠ-

ɧɵɯ ɫɢɫɬɟɦ. – ɂɪɤɭɬɫɤ: ɂɂɌɆ  

ɂɪȽɍɉɋ. – 2005. – ȼɵɩ. 3. – ɋ. 111–115. 

8. ɒɜɟɰɨɜ ȼ.ɂ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ / ȼ.ɂ. ɒɜɟ-
ɰɨɜ // ȺɢɌ. – 2003. – №11. – ɋ. 3–46. 

9. Ʉɭɡɧɟɰɨɜ ɘ.ɇ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɩɪɨɝɪɚɦ-

ɦɢɪɨɜɚɧɢɟ / ɘ.ɇ. Ʉɭɡɧɟɰɨɜ, ȼ.ɂ. Ʉɭɡɭ-

ɛɨɜ, Ⱥ.Ȼ. ȼɨɥɨɳɟɧɤɨ. – Ɇ.: ȼɵɫɲɚɹ 
ɲɤɨɥɚ, 1976. – 352 ɫ. 

10.  Ƚɨɥɶɰ Ƚ.Ⱥ. Ɍɪɚɧɫɩɨɪɬ ɢ ɪɚɫɫɟɥɟɧɢɟ /  

Ƚ. Ⱥ. Ƚɨɥɶɰ. – Ɇ.: ɇɚɭɤɚ, 1981. – 248 ɫ. 
 

Ɋɟɰɟɧɡɟɧɬ: Ɉ.ȼ. Ⱦɟɧɢɫɟɧɤɨ, ɞɨɰɟɧɬ, ɤ.ɬ.ɧ., 

ɏɇȺȾɍ. 

 

ɋɬɚɬɬɹ ɧɚɞɿɣɲɥɚ ɞɨ ɪɟɞɚɤɰɿʀ 10 ɬɪɚɜɧɹ  
2013 ɪ. 

 


