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ȼɂɁɇȺɑȿɇɇə ɊȺɐȱɈɇȺɅɖɇɈȲ ɄȱɅɖɄɈɋɌȱ ɈȻ’ЄȾɇȺɇɂɏ ɌɊȺɇɋɉɈɊɌɇɂɏ 

ɉȱȾɉɊɂЄɆɋɌȼ ɍ ɆȱɋɌȱ ɌȺ ɁɈɇ Ȳɏ ɈȻɋɅɍȽɈȼɍȼȺɇɇə 
 

Є.ȼ. ɇɚɝɨɪɧɢɣ, ɩɪɨɮ., ɞ.ɬ.ɧ., ȼ.Ɇ. Ɇɨɫɶɩɚɧ, ɚɫɩ.,  

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 

Аɧɨɬаɰіɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɩɿɞɯɿɞ ɞɨ ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɨɛ’єɞɧɚɧɢɯ ɬɪɚɧɫɩɨɪɬ-

ɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɭ ɦɿɫɬɿ ɬɚ ɡɨɧ ʀɯ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. Вɢɤɨɪɢɫɬɨɜɭɸɱɢ ɞɚɧɢɣ ɩɿɞɯɿɞ, ɜɢɡɧɚɱɟɧɨ ɪɚ-
ɰɿɨɧɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɨɛ’єɞɧɚɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɬɚ ɡɨɧɢ ʀɯ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɞɥɹ ɦɿɫ-
ɬɚ ɏɚɪɤɨɜɚ. 
 
Клɸɱɨві ɫлɨва: ɨɛ’єɞɧɚɧɟ ɬɪɚɧɫɩɨɪɬɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ, ɬɨɱɤɚ ɩɨɩɢɬɭ, ɡɨɧɚ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 

 

ɈɉɊȿȾȿɅȿɇɂȿ ɊȺɐɂɈɇȺɅɖɇɈȽɈ ɄɈɅɂɑȿɋɌȼȺ ɈȻɔȿȾɂɇȿɇɇɕɏ 

ɌɊȺɇɋɉɈɊɌɇɕɏ ɉɊȿȾɉɊɂəɌɂɃ ȼ ȽɈɊɈȾȿ ɂ ɁɈɇ ɂɏ ɈȻɋɅɍɀɂȼȺɇɂə 
 

ȿ.ȼ. ɇɚɝɨɪɧɵɣ, ɩɪɨɮ., ɞ.ɬ.ɧ., ȼ.ɇ. Ɇɨɫɶɩɚɧ, ɚɫɩ.,  

ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
 

Аɧɧɨɬаɰиɹ. ɉɪɟɞɥɨɠɟɧ ɩɨɞɯɨɞ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɴɟɞɢɧɟɧɧɵɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɝɨɪɨɞɟ ɢ ɡɨɧ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɣ ɩɨɞɯɨɞ, ɨɩɪɟ-
ɞɟɥɟɧɨ ɪɚɰɢɨɧɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɴɟɞɢɧɟɧɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɡɨɧ ɢɯ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ ɞɥɹ ɝɨɪɨɞɚ ɏɚɪɶɤɨɜɚ. 
 

Клɸɱевые ɫлɨва: ɨɛɴɟɞɢɧɟɧɧɨɟ ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ, ɬɨɱɤɚ ɫɩɪɨɫɚ, ɡɨɧɚ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ. 

 

DEFINITION OF RATIONAL AMOUNT OF INTEGRATED TRANSPORT       

COMPANIES IN THE CITY AND AREAS OF THEIR SERVICE 

 

Ye. Nagornji, Prof., D. Sc. (Eng.), V. Mospan, P.G., 

Kharkɨv National Automobile and Highway University 
 

Abstract. An approach to the definition of sustainable integrated transport companies in the city and 

areas of their service is offered. Using this approach, there was determined a rational number of inte-

grated transport companies and areas of their service. 
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ȼɫɬɭɩ 

ɇɚ ɫɟɪɟɞɢɧɭ 20-ɝɨ ɫɬɨɪɿɱɱɹ ɩɪɢɩɚɜ ɩɟɪɿɨɞ, 
ɤɨɥɢ ɲɢɪɨɤɨʀ ɩɨɩɭɥɹɪɧɨɫɬɿ ɡɞɨɛɭɥɚ ɿɞɟɹ ɩɚɪ-
ɬɧɟɪɫɬɜɚ ɬɚ ɫɬɪɚɬɟɝɿɱɧɢɯ ɫɨɸɡɿɜ ɭ ɫɮɟɪɿ ɦɿɫɶ-
ɤɢɯ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ. ɉɿɫɥɹ ɛɚɝɚɬɶɨɯ 

ɪɨɤɿɜ, ɩɪɨɬɹɝɨɦ ɹɤɢɯ ɞɿɥɨɜɿ ɫɬɨɫɭɧɤɢ ɦɿɠ 

ɩɟɪɟɜɿɡɧɢɤɚɦɢ ɛɭɞɭɜɚɥɢɫɶ ɧɚ ɩɪɨɬɢɫɬɨɹɧɧɿ, 

ɦɟɧɟɞɠɟɪɢ ɜɫɟ ɠ ɡɪɨɡɭɦɿɥɢ, ɹɤɢɦ ɩɨɬɭɠɧɢɦ 

ɩɨɬɟɧɰɿɚɥɨɦ ɜɨɥɨɞɿɸɬɶ ɨɛ’єɞɧɚɧɿ ɬɪɚɧɫɩɨɪɬ-
ɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ (ɈɌɉ). 

 

Ɂ ɦɨɦɟɧɬɭ ɩɨɱɚɬɤɭ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɚɤɬɭɚɥɶ-
ɧɢɦ ɫɬɚɥɨ ɫɚɦɟ ɩɢɬɚɧɧɹ ɜɢɡɧɚɱɟɧɧɹ ɧɟɨɛɯɿɞ-

ɧɨʀ ɤɿɥɶɤɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ ɭ ɦɿɫɬɿ ɬɚ ʀɯ ɡɨɧ 

ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 
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Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 
 

Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɡɚɞɨɜɨɥɶɧɹɬɢ ɿɧɬɟɪɟɫɢ ɩɚɫɚɠɢ-

ɪɿɜ, ɦɿɫɶɤɨʀ ɜɥɚɞɢ ɬɚ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢ-

єɦɫɬɜ, ɩɨɬɪɿɛɧɭ ɤɿɥɶɤɿɫɬɶ ɈɌɉ ɭ ɦɿɫɬɿ ɜ ɪɨɛɨ-
ɬɿ [1] ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɡɧɚɱɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɪɟɝɿɨɧɚɥɶɧɨɝɨ ɩɿɞɯɨɞɭ. ɍ ɧɚɜɟɞɟɧɿɣ ɪɨɛɨɬɿ 
ɫɬɜɟɪɞɠɭєɬɶɫɹ, ɳɨ ʀɯ ɤɿɥɶɤɿɫɬɶ ɩɨɜɢɧɧɚ ɛɭɬɢ 

ɬɚɤɨɸ, ɳɨɛ ɭɫɿ ɜɢɦɨɝɢ ɨɪɝɚɧɿɜ ɜɥɚɞɢ ɜɢɤɨɧɭ-

ɜɚɥɢɫɹ ɟɮɟɤɬɢɜɧɨ ɿ ɜɢɫɨɤɨɹɤɿɫɧɨ, ɜɿɞɩɨɜɿɞɧɨ, 
ɳɨɛ ɰɟ, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɧɟ ɩɪɢɡɜɨɞɢɥɨ ɞɨ ɛɟɡ-
ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɪɨɫɬɚɧɧɹ ɜɚɪɬɨɫɬɿ ɩɪɨʀɡɞɭ. 

Ⱦɚɧɚ ɪɨɛɨɬɚ ɧɨɫɢɬɶ ɛɿɥɶɲ ɬɟɨɪɟɬɢɱɧɢɣ ɯɚɪɚ-
ɤɬɟɪ ɬɚ, ɜɿɞɩɨɜɿɞɧɨ, ɧɟ ɡɞɨɛɭɥɚ ɲɢɪɨɤɨɝɨ 
ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ. 
 

ȼ ɟɤɨɧɨɦɿɱɧɨ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧɚɯ ɜɢɡɧɚɱɟɧɧɹ 
ɩɨɬɪɿɛɧɨʀ ɤɿɥɶɤɨɫɬɿ ɈɌɉ ɭ ɦɿɫɬɚɯ ɬɚ ɦɿɫɰɹ ʀɯ 

ɪɨɡɦɿɳɟɧɧɹ ɪɟɚɥɿɡɨɜɚɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨ-
ɞɢɤɢ ɝɪɭɩɭɜɚɧɧɹ [2]. Ɂɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɡɚ 
ɤɨɪɞɨɧɨɦ ɩɪɨɰɟɫ ɮɨɪɦɭɜɚɧɧɹ ɈɌɉ ɜɿɞɛɭɜɚɜ-
ɫɹ ɜ ɫɟɪɟɞɢɧɿ 20-ɝɨ ɫɬɨɪɿɱɱɹ, ɪɟɚɥɿɡɚɰɿɹ ɞɚɧɨʀ 
ɦɟɬɨɞɢɤɚ ɩɨɬɪɟɛɭє ɩɟɪɟɜɿɪɤɢ ɜ ɭɦɨɜɚɯ ɦɿɫɬ 
ɍɤɪɚʀɧɢ. 

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ 
 

ɇɚ ɲɥɹɯɭ ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ 
ɈɌɉ ɭ ɦɿɫɬɿ ɬɚ ɡɨɧ ʀɯ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ є ɧɟɨɛ-
ɯɿɞɧɨɸ ɪɟɚɥɿɡɚɰɿɹ ɬɚɤɢɯ ɩɨɫɥɿɞɨɜɧɢɯ ɟɬɚɩɿɜ: 
 

– ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɿɛɧɨʀ ɤɿɥɶɤɨɫɬɿ ɈɌɉ ɧɚ ɨɫ-
ɧɨɜɿ ɦɟɬɨɞɢɤɢ ɝɪɭɩɭɜɚɧɧɹ; 
– ɜɢɡɧɚɱɟɧɧɹ ɡɨɧ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɈɌɉ; 

– ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɈɌɉ ɧɚ 
ɨɫɧɨɜɿ ɡɨɧ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 
 

Ɋɟɚɥɿɡɚɰɿɹ ɞɚɧɢɯ ɟɬɚɩɿɜ ɞɨɡɜɨɥɢɬɶ ɜɢɡɧɚɱɢɬɢ 

ɪɚɰɿɨɧɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ ɈɌɉ ɭ ɦɿɫɬɿ ɬɚ ʀɯ ɡɨɧɢ 

ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ, ɳɨ, ɭ ɫɜɨɸ ɱɟɪɝɭ, є ɨɫɧɨɜɨɸ 

ɞɥɹ ɪɨɡɪɨɛɤɢ ɦɟɬɨɞɢɤ ɮɨɪɦɭɜɚɧɧɹ ɿɧɬɟɝɪɨ-
ɜɚɧɨʀ ɬɚɪɢɮɧɨʀ ɩɨɥɿɬɢɤɢ, ɩɚɪɤɭ ɪɭɯɨɦɨɝɨ 
ɫɤɥɚɞɭ ɬɚ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɪɨɡɤɥɚɞɭ ɪɭɯɭ. 

 

ȼɢɡɧɚɱɟɧɧя ɩɨɬɪɿɛɧɨʀ ɤɿɥɶɤɨɫɬɿ ɈɌɉ  

ɧɚ ɨɫɧɨɜɿ ɦɟɬɨɞɢɤɢ ɝɪɭɩɭɜɚɧɧя 

 

ȼ ɟɤɨɧɨɦɿɱɧɨ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧɚɯ ɦɟɬɨɞɢɤɚ 
ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɿɛɧɨʀ ɤɿɥɶɤɨɫɬɿ ɈɌɉ ɭ ɦɿɫɬɿ 
ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɬɚɤɿɣ ɰɿɥɶɨɜɿɣ ɮɭɧɤɰɿʀ 
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ɞɟ ɪP – ɩɨɬɪɿɛɧɚ ɤɿɥɶɤɿɫɬɶ ɈɌɉ ɭ ɦɿɫɬɿ; pF  – 

ɤɨɟɮɿɰɿєɧɬ ɹɤɨɫɬɿ ɝɪɭɩɭɜɚɧɧɹ ɈɌɉ ɭ ɦɿɫɬɿ, 
ɹɤɢɣ ɜɢɡɧɚɱɚєɬɶɫɹ ɡ ɜɢɪɚɡɭ 
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ɞɟ dp – ɦɿɪɚ ɜɿɞɞɚɥɟɧɨɫɬɿ ɨɞɧɨɝɨ ɈɌɉ ɭ ɦɿɫɬɿ 
ɜɿɞ ɿɧɲɨɝɨ; Ψp – ɫɟɪɟɞɧɹ ɦɿɪɚ ɛɥɢɡɶɤɨɫɬɿ ɩɨ-
ɬɭɠɧɨɫɬɟɣ ɈɌɉ ɞɨ ɡɭɩɢɧɧɢɯ ɩɭɧɤɬɿɜ; λp – 

ɤɨɟɮɿɰɿєɧɬ ɩɨɞɿɛɧɨɫɬɿ ɫɬɪɭɤɬɭɪɢ ɌɁ ɡɚ ɩɚɫɚ-
ɠɢɪɨɦɿɫɬɤɿɫɬɸ ɜ ɫɟɪɟɞɢɧɿ ɈɌɉ; hp – ɤɨɟɮɿɰɿ-
єɧɬ ɩɨɞɿɛɧɨɫɬɿ ɱɢɫɥɚ ɌɁ ɜ ɫɟɪɟɞɢɧɿ ɈɌɉ. 

 

ɍ ɫɜɨɸ ɱɟɪɝɭ ɞɚɧɿ ɩɚɪɚɦɟɬɪɢ ɜɢɡɧɚɱɚɸɬɶɫɹ ɡ 
ɜɢɪɚɡɿɜ 
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ɞɟ ki – ɤɿɥɶɤɿɫɬɶ ɌɁ ɿ-ʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɜ 
ɈɌɉ; Аɿ – ɤɿɥɶɤɿɫɬɶ ɌɁ ɿ-ɝɨ ɬɢɩɭ ɜ ɈɌɉ; А – 

ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɌɁ ɜ ɈɌɉ. 

 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ ɈɌɉ ɜ 
ɟɤɨɧɨɦɿɱɧɨ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧɚɯ ɜɢɤɨɪɢɫɬɨ-
ɜɭєɬɶɫɹ ɧɚɫɬɭɩɧɢɣ ɚɥɝɨɪɢɬɦ. ɍɫɿ ɨɫɧɨɜɧɿ ɩɚ-
ɫɚɠɢɪɨɫɬɜɨɪɸɜɚɥɶɧɿ ɬɚ ɩɚɫɚɠɢɪɨɩɨɝɥɢɧɚɸɱɿ 
ɨɛ’єɤɬɢ (ɧɚɞɚɥɿ – ɬɨɱɤɢ ɩɨɩɢɬɭ) ɧɚɧɨɫɹɬɶɫɹ 
ɧɚ ɤɨɨɪɞɢɧɚɬɧɭ ɫɿɬɤɭ. Ɂ ɦɟɬɨɸ ɜɫɬɚɧɨɜɥɟɧɧɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɱɢɫɥɨɜɨɝɨ ɡɧɚɱɟɧɧɹ ɨɛɫɹɝɭ ɩɟ-
ɪɟɜɟɡɟɧɶ, ɣɨɝɨ ɜɢɪɚɠɚɸɬɶ ɭ ɫɬɚɧɞɚɪɬɧɢɯ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɨɞɢɧɢɰɹɯ, ɧɚɩɪɢɤɥɚɞ, ɭ ɩɚɫɚ-
ɠɢɪɨ-ɦɿɫɰɹɯ [2]. 

 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɨɨɪɞɢɧɚɬ ɪɨɡɦɿɳɟɧɧɹ ɩɨ-
ɬɭɠɧɨɫɬɟɣ ɈɌɉ ɫɤɥɚɞɚɸɬɶ ɞɨɛɭɬɨɤ ɤɨɨɪɞɢ-

ɧɚɬ ɤɨɠɧɨʀ ɬɨɱɤɢ ɩɨɩɢɬɭ ɩɨ ɨɫɿ ɯ ɧɚ ɨɛɫɹɝ 
ɩɟɪɟɜɟɡɟɧɶ ɡɚ ɨɞɢɧɢɰɸ ɱɚɫɭ (ɹɤ ɩɪɚɜɢɥɨ, ɪɿɤ) 
ɜ ɰɸ ɬɨɱɤɭ ɬɚ ɞɿɥɹɬɶ ɨɬɪɢɦɚɧɭ ɫɭɦɭ ɧɚ ɡɚɝɚ-
ɥɶɧɢɣ ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ. Ɍɚɤɢɣ ɫɚɦɢɣ ɚɥɝɨ-
ɪɢɬɦ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɨɫɿ ɭ.  
 

Ɏɨɪɦɭɥɚ ɡɧɚɯɨɞɠɟɧɧɹ «ɰɟɧɬɪɭ ɬɹɠɿɧɧɹ» ɩɚ-
ɫɚɠɢɪɨɩɨɬɨɤɿɜ ɜɢɝɥɹɞɚє ɬɚɤɢɦ ɱɢɧɨɦ [2] 
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ɞɟ ɯ, ɭ – ɡɧɚɱɟɧɧɹ ɤɨɨɪɞɢɧɚɬ ɦɿɫɰɹ ɪɨɡɦɿɳɟɧ-

ɧɹ ɈɌɉ; xn, yn – ɤɨɨɪɞɢɧɚɬɢ ɬɨɱɨɤ ɩɨɩɢɬɭ;  

Fn – ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ ɭ ɤɨɠɧɭ ɬɨɱɤɭ ɡɚ ɨɞɢ-

ɧɢɰɸ ɱɚɫɭ. 
 

Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɞɚɧɨʀ ɦɟɬɨɞɢɤɢ 

ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɪɨɡɪɚɯɭɧɤɢ ɞɥɹ ɦɿɫɬɚ  ɏɚɪ-
ɤɨɜɚ. əɤ ɨɫɧɨɜɧɿ ɬɨɱɤɢ ɩɨɩɢɬɭ ɪɨɡɝɥɹɞɚɥɢɫɹ 
ɩɪɨɯɿɞɧɿ ɩɿɞɩɪɢєɦɫɬɜ, ɫɬɚɧɰɿʀ ɦɟɬɪɨɩɨɥɿɬɟɧɭ, 
ɜɨɪɨɬɚ ɫɬɚɞɿɨɧɿɜ, ɜɟɥɢɤɿ ɦɚɝɚɡɢɧɢ, ɪɢɧɤɢ, 

ɚɜɬɨɫɬɚɧɰɿʀ ɬɚ ɡɚɥɿɡɧɢɱɧɿ ɜɨɤɡɚɥɢ, ɜɢɯɨɞɹɱɢ ɡ 
ɝɪɚɧɢɱɧɨʀ ɩɿɲɨɯɿɞɧɨʀ ɞɨɫɬɭɩɧɨɫɬɿ ɹɤɢɯ ɿ ɛɭɥɨ 
ɜɢɡɧɚɱɟɧɨ ɰɿɧɭ ɩɨɞɿɥɤɢ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɤɨɨɪ-
ɞɢɧɚɬ ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ ɈɌɉ, ɹɤɚ ɫɤɥɚɥɚ  
1 ɤɦ [2]. Ɉɛɫɹɝɢ ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ ɛɭɥɨ 
ɜɡɹɬɨ ɡɿ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ ɫɬɚɧɨɦ ɧɚ 2012 

ɪɿɤ ɩɨ ɧɚɣɛɿɥɶɲ ɡɚɜɚɧɬɚɠɟɧɢɯ ɧɚɩɪɹɦɤɚɯ 
ɪɭɯɭ ɜ ɦɿɫɬɿ [3]. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞ-

ɱɚɬɶ ɩɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 5 

ɈɌɉ, ɡɚ ɤɨɟɮɿɰɿєɧɬɚ ɹɤɨɫɬɿ ɝɪɭɩɭɜɚɧɧɹ 0,77. 

ȼɪɚɯɨɜɭɸɱɢ ɞɨɫɥɿɞɠɟɧɧɹ [4], ɮɭɧɤɰɿɨɧɭɜɚɧ-

ɧɹ ɈɌɉ ɜ ɦɿɫɬɿ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɟɮɟɤɬɢɜɧɢɦ 

ɡɚ ɤɨɟɮɿɰɿєɧɬɚ ɹɤɨɫɬɿ ɝɪɭɩɭɜɚɧɧɹ ɈɌɉ 

[0,74;1).  

 

ɉɪɨɜɟɞɟɧɿ ɪɨɡɪɚɯɭɧɤɢ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɦɿɫɰɹ 
ɞɢɫɥɨɤɚɰɿʀ ɈɌɉ ɭ ɦ. ɏɚɪɤɨɜɿ, ɡɚ ɡɚɞɨɜɿɥɶɧɨɝɨ 

ɤɨɟɮɿɰɿєɧɬɚ ɹɤɨɫɬɿ ɝɪɭɩɭɜɚɧɧɹ, ɧɟ ɫɩɿɜɩɚɞɚ-
ɸɬɶ ɡ ɪɨɡɦɿɳɟɧɧɹɦ ɠɨɞɧɨɝɨ ɞɿɸɱɨɝɨ ȺɌɉ ɱɢ 

ɞɟɩɨ. ɐɟ ɫɜɿɞɱɢɬɶ ɩɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ʀɯ ɛɭɞɿɜ-
ɧɢɰɬɜɚ, ɳɨ ɜɢɦɚɝɚє ɡɧɚɱɧɢɯ ɤɚɩɿɬɚɥɨɜɤɥɚ-
ɞɟɧɶ. ȼɿɞɩɨɜɿɞɧɨ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ 

ɞɚɧɚ ɦɟɬɨɞɢɤɚ є ɞɨɰɿɥɶɧɨɸ ɥɢɲɟ ɞɥɹ ɧɨɜɢɯ 

ɦɿɫɬ. Ɍɚɤɨɠ, ɜɪɚɯɨɜɭɸɱɢ ɬɟ, ɳɨ ɧɚ  ɬɪɚɧɫɩɨ-
ɪɬɧɿ ɜɢɬɪɚɬɢ ɜɩɥɢɜɚɸɬɶ ɬɚɤɨɠ ɱɚɫ ɬɚ ɜɿɞɫ-
ɬɚɧɶ, ɥɟɝɤɨ ɡɪɨɡɭɦɿɬɢ ɿɧɲɢɣ ɧɟɞɨɥɿɤ ɰɿєʀ  
ɦɟɬɨɞɢɤɢ. ɍ ɧɿɣ ɜɪɚɯɨɜɭɸɬɶɫɹ ɥɢɲɟ ɩɚɫɚɠɢ-

ɪɨɩɨɬɨɤɢ, ɬɨɦɭ ɦɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɛɿɥɶɲ 

ɟɮɟɤɬɢɜɧɢɦ ɛɭɞɟ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɪɿɛɧɨʀ ɤɿɥɶ-
ɤɨɫɬɿ ɈɌɉ ɧɚ ɨɫɧɨɜɿ  ɡɨɧ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 

 

ȼɢɡɧɚɱɟɧɧя ɡɨɧ ɨɛɫɥɭɝɨɜɭɜɚɧɧя ɈɌɉ 

 

Ɂɨɧɚ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɈɌɉ – ɜɚɠɥɢɜɚ ɭɦɨɜɚ 
ɤɨɦɟɪɰɿɣɧɨɝɨ ɭɫɩɿɯɭ, ɡɚɩɨɪɭɤɚ ɦɚɤɫɢɦɚɥɶɧɨ-
ɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɩɢɬɭ ɧɚɫɟɥɟɧɧɹ ɭ ɩɟɪɟɜɟ-
ɡɟɧɧɹɯ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɬɚɪɢɮɭ ɧɚ ɩɨɫɥɭɝɢ. ɐɟ 
ɿɫɬɨɬɧɢɣ ɱɢɧɧɢɤ ɤɨɧɤɭɪɟɧɰɿʀ, ɞɟ ɜɢɝɪɚɸɬɶ ɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ, ɡɨɧɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɹɤɢɯ є 
ɪɚɰɿɨɧɚɥɶɧɢɦɢ. 

ɉɟɪɲɢɦ ɤɪɨɤɨɦ ɧɚ ɲɥɹɯɭ ɮɨɪɦɭɜɚɧɧɹ ɪɚɰɿ-
ɨɧɚɥɶɧɢɯ ɡɨɧ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ є ɜɢɡɧɚɱɟɧɧɹ 
ɧɭɥɶɨɜɢɯ ɩɪɨɛɿɝɿɜ ɦɚɪɲɪɭɬɿɜ ɆɉɌ ɜɿɞ ɈɌɉ. 

əɤ ɞɨɫɥɿɞɠɭɜɚɧɿ ɦɚɪɲɪɭɬɢ ɆɉɌ ɞɨɰɿɥɶɧɨ 
ɪɨɡɝɥɹɞɚɬɢ ɥɢɲɟ ɬɿ ɦɚɪɲɪɭɬɢ, ɳɨ ɦɚɸɬɶ ɩɚ-
ɫɚɠɢɪɨɩɨɬɿɤ, ɳɨ ɡɧɚɯɨɞɢɬɶɫɹ ɭ ɞɿɚɩɚɡɨɧɿ 
(182; 318) ɬɢɫ. ɩɚɫ. ɧɚ ɪɿɤ [4].  

 

Ʉɪɢɬɟɪɿєɦ ɡɚɤɪɿɩɥɟɧɧɹ ɦɚɪɲɪɭɬɭ ɡɚ ɈɌɉ є 
ɦɿɧɿɦɭɦ ɧɭɥɶɨɜɨɝɨ ɩɪɨɛɿɝɭ ɜɿɞ ɣɨɝɨ ɤɿɧɰɟɜɨʀ 
ɡɭɩɢɧɤɢ 

 

min0 l , (8) 

 

ɞɟ l0 – ɞɨɜɠɢɧɚ ɧɭɥɶɨɜɨɝɨ ɩɪɨɛɿɝɭ ɜɿɞ ɈɌɉ ɞɨ 
ɬɨɱɨɤ ɩɨɩɢɬɭ. 
 

Ɍɚɤɨɠ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɪɚɰɿɨɧɚɥɶɧɢɯ ɡɨɧ ɨɛ-
ɫɥɭɝɨɜɭɜɚɧɧɹ ɈɌɉ ɧɟɨɛɯɿɞɧɨ ɞɨɬɪɢɦɭɜɚɬɢɫɶ 
ɬɚɤɢɯ ɭɦɨɜ: 

 

         
, 1. , 1.

1, 1. ,

ij

b

N Z i n i m

A b n

     
    (9) 

 

ɞɟ Nij – ɤɿɥɶɤɿɫɬɶ i-ɯ ɤɿɧɰɟɜɢɯ ɡɭɩɢɧɧɢɯ ɩɭɧɤ-
ɬɿɜ j-ɝɨ ɜɢɞɭ ɆɉɌ; Аb – ɤɿɥɶɤɿɫɬɶ b-ɯ ɦɚɪɲɪɭ-
ɬɿɜ ɆɉɌ. 

 

ɋɮɨɪɦɭɜɚɬɢ ɛɚɡɨɜɭ ɡɨɧɭ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɈɌɉ ɬɚ ɜɢɡɧɚɱɢɬɢ ʀʀ ɩɥɨɳɭ ɞɨɰɿɥɶɧɨ ɡɚ ɞɨ-
ɩɨɦɨɝɨɸ ɜɫɬɚɧɨɜɥɟɧɧɹ ɞɿɚɩɚɡɨɧɭ ɬɚɪɢɮɭ ɧɚ 
ɩɚɫɚɠɢɪɫɶɤɿ ɩɟɪɟɜɟɡɟɧɧɹ. Ɍɚɪɢɮ ɧɢɠɱɟ ɦɿɧɿ-
ɦɚɥɶɧɨɝɨ ɧɟ ɡɚɛɟɡɩɟɱɢɬɶ ɈɌɉ ɧɟɨɛɯɿɞɧɢɦɢ 

ɞɨɯɨɞɚɦɢ ɞɥɹ ɡɞɿɣɫɧɟɧɧɹ ɣɨɝɨ ɞɿɹɥɶɧɨɫɬɿ. Ⱥ 

ɩɪɢ ɜɫɬɚɧɨɜɥɟɧɧɿ ɪɿɜɧɹ ɬɚɪɢɮɭ ɧɚ ɩɚɫɚɠɢɪ-
ɫɶɤɿ ɩɟɪɟɜɟɡɟɧɧɹ ɜɢɳɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɢ-

ɡɢɬɶɫɹ ɩɨɩɢɬ ɧɚ ɩɚɫɚɠɢɪɫɶɤɿ ɩɟɪɟɜɟɡɟɧɧɹ, ɿ 
ɰɟ ɧɟɝɚɬɢɜɧɨ ɩɨɡɧɚɱɢɬɶɫɹ ɧɚ ɫɨɰɿɚɥɶɧɨɦɭ 
ɫɬɚɧɨɜɢɳɿ ɧɚɫɟɥɟɧɧɹ. Ɍɨɦɭ ɟɮɟɤɬɢɜɧɢɦ є 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɬɚɤɨɝɨ ɬɚɪɢɮɭ ɈɌɉ, ɳɨ ɡɚɛɟɡ-
ɩɟɱɢɬɶ ɣɨɝɨ ɪɟɧɬɚɛɟɥɶɧɿɫɬɶ ɧɚ ɪɢɧɤɭ ɦɿɫɶɤɢɯ 
ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ.  

 

   min maxT T T ,   (10) 

 

ɞɟ Tmin – ɦɿɧɿɦɚɥɶɧɢɣ ɬɚɪɢɮ ɈɌɉ; T – ɪɚɰɿɨ-
ɧɚɥɶɧɢɣ ɬɚɪɢɮ ɈɌɉ; Tmax – ɦɚɤɫɢɦɚɥɶɧɢɣ 

ɬɚɪɢɮ ɈɌɉ. 
 

Ɇɿɧɿɦɚɥɶɧɢɣ ɬɚɪɢɮ ɧɚ ɩɚɫɚɠɢɪɫɶɤɿ ɩɟɪɟɜɟ-
ɡɟɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɡɧɚɱɚɬɢ ɧɚ ɨɫɧɨɜɿ 
ɟɤɨɧɨɦɿɱɧɨʀ ɞɨɰɿɥɶɧɨɫɬɿ ɬɚ ɞɟɪɠɚɜɧɢɯ ɞɨɬɚ-
ɰɿɣ, ɩɨɜ’ɹɡɚɧɢɯ ɡ ɩɟɪɟɜɟɡɟɧɧɹɦ ɩɿɥɶɝɨɜɢɯ 
ɩɚɫɚɠɢɪɿɜ. Ɇɿɧɿɦɚɥɶɧɢɣ ɬɚɪɢɮ ɪɨɡɪɚɯɨɜɭ-
єɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 
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   (11) 

 

ɞɟ ȼ – ɪɿɱɧɿ ɜɢɬɪɚɬɢ ɧɚ ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢ-

ɪɿɜ ɈɌɉ; ɉɩ – ɪɿɱɧɢɣ ɩɥɚɧɨɜɢɣ ɩɪɢɛɭɬɨɤ 
ɈɌɉ; Ɋɞ – ɪɿɱɧɚ ɜɟɥɢɱɢɧɚ ɞɨɬɚɰɿɣ ɧɚ ɩɟɪɟɜɟ-
ɡɟɧɧɹ ɩɿɥɶɝɨɜɢɯ ɩɚɫɚɠɢɪɿɜ; Q – ɪɿɱɧɢɣ ɨɛɫɹɝ 
ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ. 
 

Ɍɚɪɢɮ ɧɚ ɩɚɫɚɠɢɪɫɶɤɿ ɩɟɪɟɜɟɡɟɧɧɹ, ɜɫɬɚɧɨɜ-
ɥɟɧɢɣ ɈɌɉ, ɧɟ ɩɨɜɢɧɟɧ ɛɭɬɢ ɜɢɳɟ ɦɚɤɫɢɦɚ-
ɥɶɧɨɝɨ ɬɚɪɢɮɭ, ɿɧɚɤɲɟ ɣɨɝɨ ɩɨɫɥɭɝɢ ɧɟ ɛɭɞɭɬɶ 
ɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɛɿɥɶɲɨʀ ɱɚɫɬɢɧɢ ɧɚɫɟɥɟɧɧɹ. 

 

ɩ

ɜɫɪ
max Ʉ

)ɊȾ(
T

 , (12) 

 

ɞɟ  Ⱦɫɪ – ɫɟɪɟɞɧɶɨɪɿɱɧɢɣ ɞɨɯɿɞ ɦɟɲɤɚɧɰɹ ɦɿ-
ɫɬɚ; Ɋɜ – ɪɿɱɧɢɣ ɪɿɜɟɧɶ ɜɢɬɪɚɬ ɧɚ ɩɨɫɥɭɝɢ 

ɆɉɌ; Ʉɩ – ɫɟɪɟɞɧɹ ɤɿɥɶɤɿɫɬɶ ɩɟɪɟɫɭɜɚɧɶ ɭ 
ɪɿɤ. 
 

Ɍɚɪɢɮ ɧɚ ɩɟɪɟɜɟɡɟɧɧɹ 1 ɩɚɫɚɠɢɪɚ ɜɢɡɧɚɱɚ-
єɬɶɫɹ ɹɤ ɜɿɞɧɨɲɟɧɧɹ ɬɚɪɢɮɭ ɧɚ 1 ɩɚɫ.-ɤɦ ɞɨ 
ɫɟɪɟɞɧɶɨʀ ɜɿɞɫɬɚɧɿ ɩɨʀɡɞɤɢ ɩɚɫɚɠɢɪɚ. 

 

1ɩɚɫ. ɤɦ
ɈɌɉ

Ɍ
T

ml

 , (13) 

 

ɞɟ Ɍ1ɩɚɫ.·ɤɦ – ɬɚɪɢɮ ɧɚ 1 ɩɚɫɚɠɢɪɨ-ɤɿɥɨɦɟɬɪ;  
lm – ɫɟɪɟɞɧɹ ɞɨɜɠɢɧɚ ɩɨʀɡɞɤɢ ɩɚɫɚɠɢɪɚ. 
 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ, 

ɜɢɡɧɚɱɟɧɨ ɡɨɧɢ ɞɿʀ ɈɌɉ ɞɥɹ ɦɟɬɨɞɢɤɢ [2], ɳɨ 
ɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫ. 1. 

 

 
 

Ɋɢɫ. 1. Ȼɚɡɨɜɿ ɡɨɧɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɈɌɉ:  – 

ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ ɈɌɉ;  – ɩɟɪɟɬɢɧ 

ɡɨɧ ɈɌɉ;  – ɧɟɟɮɟɤɬɢɜɧɿ ɡɨɧɢ ɈɌɉ 

ɉɪɨɜɟɞɟɧɿ ɪɨɡɪɚɯɭɧɤɢ ɩɨɤɚɡɭɸɬɶ ɡɧɚɱɧɭ 
ɩɥɨɳɭ ɩɟɪɟɬɢɧɭ ɡɨɧ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɈɌɉ, 

ɹɤɚ ɫɤɥɚɥɚ 24 ɤɦ2, ɳɨ є ɫɭɬɬєɜɢɦ ɧɟɞɨɥɿɤɨɦ, 

ɨɫɤɿɥɶɤɢ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɞɭɛɥɸɜɚɧɧɹ ɨɛɫɥɭ-
ɝɨɜɭɜɚɧɧɹ. Ⱦɥɹ ɜɢɞɿɥɟɧɢɯ ɡɨɧ ɬɚɪɢɮ ɫɤɥɚɜ 
2,19 ɝɪɧ, ɳɨ є ɦɟɧɲɟ ɦɿɧɿɦɚɥɶɧɨɝɨ. Ɍɨɦɭ 
ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ʀɯ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
є ɧɟɞɨɰɿɥɶɧɢɦ, ɬɨɛɬɨ 13 % ɬɟɪɢɬɨɪɿʀ ɦɿɫɬɚ ɧɟ 
ɛɭɞɭɬɶ ɨɛɫɥɭɝɨɜɭɜɚɬɢɫɹ. 
 

Ɉɬɠɟ, ɧɟɨɛɯɿɞɧɢɦ є ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ 
ɤɿɥɶɤɨɫɬɿ ɈɌɉ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɜɢɩɪɚɜɢɬɢ ɧɟ-
ɞɨɥɿɤɢ ɩɨɩɟɪɟɞɧɶɨʀ ɦɟɬɨɞɢɤɢ. 

 

ȼɢɡɧɚɱɟɧɧя ɪɚɰɿɨɧɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɈɌɉ 

ɧɚ ɨɫɧɨɜɿ ɡɨɧ ɨɛɫɥɭɝɨɜɭɜɚɧɧя 

 

ȼɪɚɯɨɜɭɸɱɢ ɧɟɞɨɥɿɤɢ  ɪɨɡɝɥɹɧɭɬɨʀ ɜɢɳɟ ɦɟ-
ɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ 
ɈɌɉ ɭ ɦɿɫɬɿ ɬɚ ɪɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿ-
ɞɠɟɧɶ, ɦɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɩɪɢ ɜɢɡɧɚɱɟɧ-

ɧɿ ɪɚɰɿɨɧɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɈɌɉ ɬɚ ʀɯ ɪɨɡɦɿ-
ɳɟɧɧɹ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɡɚɥɟɠɧɿɫɬɶ ɧɟ 
ɬɿɥɶɤɢ ɜɿɞ ɿɧɜɟɫɬɢɰɿɣɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ, ɚ ɣ ɜɿɞ 

ɨɛ’єɤɬɢɜɧɢɯ ɭɦɨɜ. əɤ ɨɛ’єɤɬɢɜɧɿ ɭɦɨɜɢ ɞɨɰɿ-
ɥɶɧɨ ɪɨɡɝɥɹɞɚɬɢ ɦɨɠɥɢɜɿ ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ 
ɈɌɉ, ɳɨ ɮɭɧɤɰɿɨɧɭɸɬɶ ɧɚ ɞɚɧɢɣ ɦɨɦɟɧɬ. 
ɉɨɬɟɧɰɿɣɧɢɦɢ ɦɿɫɰɹɦɢ ɪɨɡɦɿɳɟɧɧɹ ɈɌɉ 

ɦɨɠɭɬɶ ɛɭɬɢ ɬɪɚɦɜɚɣɧɿ ɬɚ ɬɪɨɥɟɣɛɭɫɧɿ ɞɟɩɨ. 
ɍ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ʀɯ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɪɚɰɿɨ-
ɧɚɥɶɧɢɦɢ, ɨɫɤɿɥɶɤɢ ɧɚ ɧɢɯ ɦɨɠɭɬɶ ɨɛɫɥɭɝɨ-
ɜɭɜɚɬɢɫɹ ɜɫɿ ɜɢɞɢ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɡɚɝɚɥɶɧɨɝɨ ɤɨɪɢɫɬɭɜɚɧɧɹ. Ɍɚɤɨɠ 

ɫɥɿɞ ɜɪɚɯɨɜɭɜɚɬɢ ɧɚɹɜɧɿɫɬɶ ɩɿɞ’ʀɡɧɢɯ ɲɥɹɯɿɜ, 
ɲɢɪɢɧɭ ɩɪɨʀɠɞɠɨʀ ɱɚɫɬɢɧɢ ɬɚ ɜɢɫɨɤɨɜɨɥɶɬ-
ɧɢɯ ɥɿɧɿɣ. əɤ ɡɚɡɧɚɱɟɧɨ ɜ ɪɨɛɨɬɿ [4],  ɮɭɧɤɰɿ-
ɨɧɭɜɚɧɧɹ ɈɌɉ ɭ ɦɿɫɬɿ є ɟɮɟɤɬɢɜɧɢɦ, ɤɨɥɢ 

ɩɥɨɳɚ ɜɫɿɯ ɣɨɝɨ ɡɨɧ ɞɿʀ ɨɯɨɩɥɸє 87 % ɬɟɪɢ-

ɬɨɪɿʀ ɦɿɫɬɚ. Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɦɿɫɬɨɛɭɞɿɜɟɥɶɧɨʀ 
ɫɢɬɭɚɰɿʀ ɪɨɡɪɚɯɭɧɤɨɜɿ ɞɚɧɿ  ɦɨɠɭɬɶ ɛɭɬɢ ɫɤɨ-
ɪɟɝɨɜɚɧɿ, ɨɫɤɿɥɶɤɢ ɧɚ ɦɿɫɰɿ ɩɟɪɟɬɢɧɭ ɬɨɱɨɤ 
ɤɨɨɪɞɢɧɚɬ ɦɨɠɭɬɶ ɡɧɚɯɨɞɢɬɢɫɶ ɦɿɫɶɤɿ ɡɚɛɭ-
ɞɨɜɢ. 

 

Ɇɚɬɟɦɚɬɢɱɧɨ ɮɨɪɦɭɥɢ ɪɨɡɪɚɯɭɧɤɭ ɤɨɨɪɞɢ-

ɧɚɬ ɈɌɉ ɯɤ ɬɚ ɭɤ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ  
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ɞɟ xk, yk – ɤɨɨɪɞɢɧɚɬɢ ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ 
ɈɌɉ; ɯɿ, ɭɿ – ɤɨɨɪɞɢɧɚɬɢ ɬɨɱɨɤ ɩɨɩɢɬɭ; Fi – 

ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ ɧɚ ɿ-ɦɭ ɩɟɪɟɝɨɧɿ; 
dɿ – ɜɿɞɫɬɚɧɶ ɦɿɠ ɬɨɱɤɚɦɢ ɩɨɩɢɬɭ ɬɚ ɈɌɉ. 
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ȼɿɞɫɬɚɧɶ, ɤɦ
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Ɂɚɞɚɱɚ ɜɢɡɧɚɱɟɧɧɹ ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ ɈɌɉ 

ɪɨɡɜ’ɹɡɭєɬɶɫɹ ɲɥɹɯɨɦ ɿɬɟɪɚɰɿʀ, ɬɨɛɬɨ ɩɨ ɡɦɨɡɿ 
ɫɥɿɞ ɧɚɛɥɢɠɚɬɢɫɹ ɞɨ ɪɚɰɿɨɧɚɥɶɧɢɯ ɤɨɨɪɞɢɧɚɬ 
ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ ɈɌɉ. Ⱦɚɥɿ ɤɨɨɪɞɢɧɚɬɢ, ɭ 
ɫɜɨɸ ɱɟɪɝɭ, ɛɭɞɭɬɶ ɤɨɪɟɝɭɜɚɬɢɫɹ ɜ ɤɨɠɧɿɣ 

ɧɚɫɬɭɩɧɿɣ ɿɬɟɪɚɰɿʀ. Ɂɚɞɚɱɭ ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨ-
ɧɚɥɶɧɨɝɨ ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ ɈɌɉ ɛɭɞɟ 
ɪɨɡɜ’ɹɡɚɧɨ, ɤɨɥɢ ɜ ɪɟɡɭɥɶɬɚɬɿ ɧɚɫɬɭɩɧɢɯ ɪɨɡ-
ɪɚɯɭɧɤɿɜ ɨɬɪɢɦɚɧɿ ɤɨɨɪɞɢɧɚɬɢ ɜɢɹɜɥɹɬɶɫɹ 
ɚɧɚɥɨɝɿɱɧɢɦɢ ɞɨ ɩɨɩɟɪɟɞɧɿɯ.  
 

Ɉɬɪɢɦɚɧɿ ɪɨɡɪɚɯɭɧɤɢ ɦɨɠɭɬɶ ɛɭɬɢ ɫɤɨɪɟɝɨ-
ɜɚɧɿ ɬɚɤɨɠ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɨɡɦɿɳɟɧɧɹ ɩɨɬɟɧ-

ɰɿɣɧɢɯ ɦɿɫɰɶ ɞɢɫɥɨɤɚɰɿʀ ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɟɣ. 

 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɡɚ ɡɚ-
ɩɪɨɩɨɧɨɜɚɧɨɸ ɦɟɬɨɞɢɤɨɸ ɜɢɡɧɚɱɟɧɨ ɧɟɨɛ-
ɯɿɞɧɿɫɬɶ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɶɨɯ ɈɌɉ ɬɚ ɬɪɶɨɯ 
ɬɚɪɢɮɧɢɯ ɡɨɧ ɧɚ ɛɚɡɿ ɬɪɚɦɜɚɣɧɢɯ ɬɚ ɬɪɨɥɟɣ-

ɛɭɫɧɢɯ ɞɟɩɨ, ɳɨ ɝɪɚɮɿɱɧɨ ɡɨɛɪɚɠɟɧɿ ɧɚ  
ɪɢɫ. 2. 

 

 
 

 

Ɋɢɫ. 2. ȼɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɱɢɫɥɚ  
ɈɌɉ ɬɚ ɡɨɧ ʀɯ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 

 

Ɉɬɪɢɦɚɧɿ ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɫɭɦɚɪɧɚ 
ɩɥɨɳɚ ɬɪɶɨɯ ɡɨɧ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɈɌɉ ɨɯɨɩ-

ɥɸє 91 % ɬɟɪɢɬɨɪɿʀ ɦɿɫɬɚ ɏɚɪɤɨɜɚ. ɉɥɨɳɚ 
ɩɟɪɟɬɢɧɭ ɬɚɪɢɮɧɢɯ ɡɨɧ ɫɤɥɚɥɚ 17 ɤɦ2. ɉɿɞ 

ɱɚɫ ɩɟɪɟɜɿɪɤɢ ɧɚ ɤɪɢɬɟɪɿɣ ɹɤɨɫɬɿ ɝɪɭɩɭɜɚɧɧɹ 
ɩɨɤɚɡɧɢɤ ɡɧɢɡɢɜɫɹ ɬɚ ɫɤɥɚɜ 0,75, ɩɪɨɬɟ ɡɚɥɢ-

ɲɢɜɫɹ ɜ ɦɟɠɚɯ ɧɨɪɦɢ.  

 

ȼɢɫɧɨɜɤɢ 

 

ȼɢɡɧɚɱɟɧɧɹ ɩɨɬɪɿɛɧɨʀ ɤɿɥɶɤɨɫɬɿ ɈɌɉ ɡɚ ɞɨ-
ɩɨɦɨɝɨɸ ɦɟɬɨɞɢɤɢ ɝɪɭɩɭɜɚɧɧɹ ɩɨɤɚɡɚɥɨ ʀʀ 
ɧɟɟɮɟɤɬɢɜɧɿɫɬɶ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ є ɡɚɫɬɨɫɨɜɧɨɸ 

ɞɥɹ ɛɭɞɿɜɧɢɰɬɜɚ ɧɨɜɢɯ ɦɿɫɰɶ ɪɨɡɦɿɳɟɧɧɹ  
ɩɿɞɩɪɢєɦɫɬɜ, ɳɨ є ɧɟɞɨɰɿɥɶɧɢɦ ɞɥɹ ɦɿɫɬ 
ɍɤɪɚʀɧɢ, ɨɫɤɿɥɶɤɢ ɩɨɬɪɟɛɭє ɡɧɚɱɧɢɯ ɤɚɩɿɬɚ-
ɥɨɜɤɥɚɞɟɧɶ. 
 

ɉɟɪɫɩɟɤɬɢɜɧɟ ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɈɌɉ ɛɚɡɭєɬɶɫɹ ɧɚ ɜɢɡɧɚɱɟɧɧɿ ʀɯ ɡɨɧ ɨɛɫɥɭɝɨ-
ɜɭɜɚɧɧɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɭ ɦɟɬɨɞɢɤɭ ɞɨɰɿɥɶɧɨ 
ɪɟɚɥɿɡɨɜɭɜɚɬɢ ɧɚ ɛɚɡɿ ɿɫɧɭɸɱɢɯ ɞɟɩɨ ɡ ɭɪɚɯɭ-
ɜɚɧɧɹɦ ɤɨɟɮɿɰɿєɧɬɚ ɹɤɨɫɬɿ ɝɪɭɩɭɜɚɧɧɹ ɈɌɉ. 

 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ 

ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɦɟɬɨɞɢɤɢ ɬɚ є 
ɛɚɡɨɸ ɞɥɹ ɪɨɡɪɨɛɤɢ ɦɟɬɨɞɢɤ ɮɨɪɦɭɜɚɧɧɹ 
ɿɧɬɟɝɪɨɜɚɧɨʀ ɬɚɪɢɮɧɨʀ ɩɨɥɿɬɢɤɢ, ɩɚɪɤɭ ɪɭɯɨ-
ɦɨɝɨ ɫɤɥɚɞɭ ɬɚ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɪɨɡɤɥɚɞɭ ɪɭɯɭ. 
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