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ȿɎȿɄɌɂȼɇȱɋɌɖ ɆȱɋɖɄɂɏ ɉȺɋȺɀɂɊɋɖɄɂɏ ɉȿɊȿȼȿɁȿɇɖ ȼ ɁȺɅȿɀɇɈɋɌȱ 
ȼȱȾ ɉȺɋȺɀɂɊɈɆȱɋɌɄɈɋɌȱ ȺȼɌɈȻɍɋȱȼ 

 

ɇєɦɢɣ ɋ. ȼ., 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ» 

 
Аɧɨɬаɰіɹ. Пɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɜɩɥɢɜɭ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɚɜɬɨɛɭɫɿɜ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɦɿɫɶɤɢɯ 
ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɧɚ ɧɚɩɪɭɠɟɧɢɯ ɩɚɫɚɠɢɪɨɩɨɬɨɤɚɯ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɚɜɬɨɛɭɫɿɜ ɜɟɥɢɤɨʀ ɣ ɨɫɨɛɥɢɜɨ ɜɟɥɢɤɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɡɧɚɱɧɨ ɡɧɢɠɭєɬɶɫɹ ɫɨɛɿɜɚɪɬɿɫɬɶ 
ɩɟɪɟɜɟɡɟɧɶ, ɩɨɪɿɜɧɹɧɨ ɡ ɚɜɬɨɛɭɫɚɦɢ ɦɚɥɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ. 
Клɸɱɨві ɫлɨва: ɚɜɬɨɛɭɫɢ, ɩɚɫɚɠɢɪɫɶɤɿ ɩɟɪɟɜɟɡɟɧɧɹ, ɫɬɪɭɤɬɭɪɚ ɚɜɬɨɛɭɫɧɢɯ ɩɚɪɤɿɜ, ɟɮɟɤ-
ɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɚɜɬɨɛɭɫɿɜ, ɧɚɭɤɨɜɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
 

ȼɫɬɭɩ 

ɍɩɪɨɞɨɜɠ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ ɚɜɬɨɦɨɛɿɥɶɧɚ 
ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɍɤɪɚʀɧɢ ɜɿɞɫɬɚє ɜɿɞ 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧ ɫɜɿɬɭ 
ɡɚ ɧɚɣɜɚɠɥɢɜɿɲɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ, ɚ ɫɚɦɟ [1]: 

– ɧɚɞɦɿɪɧɨ ɜɟɥɢɤɚ ɱɚɫɬɤɚ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɫɤɥɚɞɨɜɨʀ ɜ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɹɤɚ ɜɢɪɨ-
ɛɥɹєɬɶɫɹ (ɜ 6 ɪɚɡɿɜ ɛɿɥɶɲɚ, ɧɿɠ ɭ ɋɒȺ); 

– ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɩɪɚɰɿ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ (ɜ 
6 ɪɚɡɿɜ ɦɟɧɲɚ, ɧɿɠ ɭ ɋɒȺ, ɿ ɩɨɧɚɞ 4 ɪɚɡɢ, 

ɧɿɠ ɭ Ɏɪɚɧɰɿʀ); 
– ɩɪɨɝɪɟɫɭɸɱɟ ɫɬɚɪɿɧɧɹ ɚɜɬɨɦɨɛɿɥɶɧɢɯ 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɬɚ ʀɯ ɝɪɚɧɢɱɧɟ ɡɧɨɲɟɧ-

ɧɹ. ɋɟɪɟɞɧɿɣ ɜɿɤ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɫɤɥɚ-
ɞɚє ɩɨɧɚɞ 10 ɪɨɤɿɜ (ɜ 1,5–2 ɪɚɡɢ ɛɿɥɶɲɢɣ, ɧɿɠ 

ɭ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ), ɚ ɱɚɫɬɤɚ ɬɟɯɧɿɤɢ, 

ɹɤɚ ɜɢɪɨɛɢɥɚ ɪɟɫɭɪɫ, ɞɨɫɹɝɚє 60 %. 

ɋɭɬɬєɜɨ ɡɧɢɡɢɥɢɫɶ ɪɿɜɟɧɶ ɤɨɦɮɨɪɬɧɨɫɬɿ ɿ 
ɛɟɡɩɟɤɚ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ. ɇɚ-
ɩɨɜɧɟɧɧɹ ɫɚɥɨɧɿɜ ɚɜɬɨɛɭɫɿɜ ɫɹɝɚє 6 ɨɫɿɛ/ɦ2, 

ɳɨ ɩɪɚɤɬɢɱɧɨ ɭɞɜɿɱɿ ɩɟɪɟɜɢɳɭє ɫɜɿɬɨɜɿ ɩɨ-
ɤɚɡɧɢɤɢ; ɿɧɬɟɪɜɚɥɢ ɪɭɯɭ ɫɬɚɥɢ ɩɟɪɟɜɢɳɭɜɚɬɢ 

20 ɯɜ., ɫɟɪɟɞɧɹ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɦɿɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɫɬɚɧɨɜɢɬɶ 18–21 ɤɦ/ɝɨɞ. 

ɍ ɬɚɛɥ. 1 ɧɚɜɟɞɟɧɨ ɯɚɪɚɤɬɟɪɧɢɣ ɩɪɢɤɥɚɞ 

ɫɬɪɭɤɬɭɪɢ ɞɟɹɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɩɚɪɤɿɜ ɫɬɚɧɨɦ 

ɧɚ ɤɿɧɟɰɶ 2018 ɪ. ɍ ɧɚɜɟɞɟɧɿɣ ɬɚɛɥɢɰɿ ɛɚɱɢ-

ɦɨ, ɳɨ, ɩɨ-ɩɟɪɲɟ, ɜɿɞɫɭɬɧɹ ɫɩɟɰɿɚɥɿɡɚɰɿɹ 
ɩɪɢɜɚɬɧɢɯ ȺɌɉ ɡɚ ɜɢɞɚɦɢ ɩɟɪɟɜɟɡɟɧɶ; ɩɨ-
ɞɪɭɝɟ, ɭ ɫɬɪɭɤɬɭɪɿ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɩɪɢɜɚɬ-
ɧɢɯ ȺɌɉ ɞɥɹ ɦɿɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ ɜɢɤɨɪɢɫɬɨ-
ɜɭɸɬɶɫɹ ɬɿɥɶɤɢ ɚɜɬɨɛɭɫɢ ɦɚɥɨɝɨ ɤɥɚɫɭ. ɍ 

ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɰɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɤɨɪɢ-

ɫɬɚɧɧɹ ɜ ɨɞɧɨɦɭ ȺɌɉ ɚɜɬɨɛɭɫɿɜ ɛɚɝɚɬɶɨɯ ɦɨ-
ɞɟɥɟɣ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɭɧɿɮɿɤɚɰɿɸ 

ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɭ ɡɚɩɚɫɧɢɯ ɱɚɫɬɢɧ ɿ ɬɟɯɧɨ-
ɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɬɟɯɧɿɱɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧ-

ɧɹ ɿ ɪɟɦɨɧɬɭ. ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢ-

ɫɬɚɧɧɹ ɧɚ ɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɚɯ ɥɢɲɟ ɚɜɬɨɛɭɫɿɜ 
ɦɚɥɨɝɨ ɤɥɚɫɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɧɢɤɧɟɧɧɹ 
ɧɚɜɟɞɟɧɢɯ ɜɢɳɟ ɩɪɨɛɥɟɦ ɿɡ ɤɨɦɮɨɪɬɧɢɯ ɭɦɨɜ 
ɿ ɛɟɡɩɟɤɢ ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ. 
ȿɤɫɩɥɭɚɬɚɰɿɹ ɜ ɦɟɠɚɯ ɦɿɫɶɤɨʀ ɜɭɥɢɱɧɨʀ 

ɦɟɪɟɠɿ ɚɜɬɨɛɭɫɿɜ ɦɚɥɨɝɨ ɤɥɚɫɭ, ɡɚɦɿɫɬɶ ɜɟɥɢ-

ɤɢɯ ɿ ɨɫɨɛɥɢɜɨ ɜɟɥɢɤɢɯ, ɨɛ’єɤɬɢɜɧɨ ɩɪɢɡɜɨ-
ɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ʀɯ ɤɿɥɶɤɨɫɬɿ. ɐɟ, ɭ ɫɜɨɸ 

ɱɟɪɝɭ, ɡɛɿɥɶɲɭє ɳɿɥɶɧɿɫɬɶ ɦɿɫɶɤɢɯ ɬɪɚɧɫ-
ɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ, ɩɨɪɨɞɠɭє ɬɢɫɧɹɜɭ ɧɚ ɚɜɬɨ-
ɛɭɫɧɢɯ ɡɭɩɢɧɤɚɯ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ 
ɤɨɦɮɨɪɬɧɿɫɬɶ ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ ɿ ɛɟɡɩɟ-
ɤɭ ɪɭɯɭ. 

 
Ɍɚɛɥɢɰɹ 1– ɉɪɢɤɥɚɞ ɫɬɪɭɤɬɭɪɢ ɫɭɱɚɫɧɢɯ ɚɜɬɨɛɭɫɧɢɯ ɩɚɪɤɿɜ 

 

ȺɌɉ 

ɉɪɢɡɧɚɱɟɧɧɹ 
ɟɤɫɩɥɭɚɬɚɰɿʀ  
ɚɜɬɨɛɭɫɿɜ 

ɋɬɪɭɤɬɭɪɚ ɩɚɪɤɭ ɚɜɬɨɛɭɫɿɜ, % 

ȼɫɶɨɝɨ ɨɫɨɛɥɢɜɨ 
ɜɟɥɢɤɿ ɜɟɥɢɤɿ ɫɟɪɟɞɧɿ ɦɚɥɿ ɬɚ ɨɫɨɛ-

ɥɢɜɨ ɦɚɥɿ 

ɉȺɌ «Ɍɟɪɧɨɩɿɥɶɫɶɤɟ 
ȺɌɉ 16127» 

ɦɿɫɬɨ – – – 20 20 

ɩɪɢɦɿɫɬɨ – – – 31 31 

ɦɿɠɦɿɫɬɨ – 9 5 13 13 

ɉȺɌ «Ʌɶɜɿɜɫɶɤɟ ȺɌɉ 

14630» 

ɦɿɫɬɨ – – – 88 88 

ɩɪɢɦɿɫɬɨ – – – 20 20 

ɦɿɠɦɿɫɬɨ – 31 – 31 31 

Ʌɶɜɿɜɫɶɤɟ ɤɨɦɭɧɚɥɶɧɟ 
ȺɌɉ №1 

ɦɿɫɬɨ  95 38 – 133 

ɩɪɢɦɿɫɬɨ – – – – – 

ɦɿɠɦɿɫɬɨ – – – – – 
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Ɉɞɧɿєɸ ɡ ɜɚɝɨɦɢɯ ɩɪɢɱɢɧ ɰɢɯ ɧɟɝɚɬɢɜɧɢɯ 

ɹɜɢɳ, ɳɨ ɫɤɥɚɥɢɫɹ ɭ ɫɢɫɬɟɦɿ ɚɜɬɨɛɭɫɧɨɝɨ 
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, є ɬɟ, ɳɨ ɱɟɪɟɡ ʀʀ 
ɩɪɢɜɚɬɢɡɚɰɿɸ ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɩɪɚɤɬɢɱ-
ɧɨ ɜɢɣɲɥɚ ɡɿ ɫɮɟɪɢ ɧɚɭɤɨɜɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧ-

ɧɹ ɩɪɨɮɿɥɶɧɢɯ ɤɚɮɟɞɪ ɜɢɳɢɯ ɧɚɜɱɚɥɶɧɢɯ 

ɡɚɤɥɚɞɿɜ ɿ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ 
ɨɪɝɚɧɿɡɚɰɿɣ. ɉɪɢɜɚɬɧɿ ɩɟɪɟɜɿɡɧɢɤɢ ɧɟ 
ɚɧɚɥɿɡɭɸɬɶ ɹɤ ɫɤɥɚɞɨɜɢɯ ɜɢɬɪɚɬ ɞɥɹ ɬɟɯɧɿɱ-
ɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɿ ɪɟɦɨɧɬɭ, ɡ ɦɟɬɨɸ ʀɯ 
ɡɧɢɠɟɧɧɹ, ɬɚɤ ɿ ɜɩɥɢɜɭ ɫɬɪɭɤɬɭɪɢ ɚɜɬɨɛɭɫɧɢɯ 
ɩɚɪɤɿɜ ɧɚ ɫɨɛɿɜɚɪɬɿɫɬɶ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟ-
ɡɟɧɶ. ȼɫɿ ɮɿɧɚɧɫɨɜɿ ɩɪɨɛɥɟɦɢ «ɜɢɪɿɲɭɸɬɶɫɹ» 

ɩɪɨɫɬɨ ɪɟɝɭɥɹɪɧɢɦ ɩɟɪɿɨɞɢɱɧɢɦ ɩɿɞɜɢɳɟɧ-

ɧɹɦ ɬɚɪɢɮɿɜ ɧɚ ɦɿɫɶɤɿ ɩɚɫɚɠɢɪɫɶɤɿ ɩɟɪɟɜɟ-
ɡɟɧɧɹ. əɤ ɩɨɤɚɡɭє ɩɪɚɤɬɢɤɚ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ, 
ɩɿɞɜɢɳɟɧɧɹ ɬɚɪɢɮɿɜ ɩɪɚɤɬɢɱɧɨ ɧɟ ɜɩɥɢɜɚє ɧɚ 
ɹɤɿɫɬɶ ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɩɟɪɟɜɟɡɟɧɶ. Ɍɚɤ, ɭ 
Ʌɶɜɨɜɿ ɡ ɩɨɱɚɬɤɭ ɥɸɬɨɝɨ 2019 ɪ. ɜɚɪɬɿɫɬɶ 
ɩɪɨʀɡɞɭ ɭ ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɚɯ ɡɪɨɫɥɚ ɧɚ 40 %. 

Ɉɞɧɚɤ ɧɚ ɰɟɣ ɱɚɫ, ɧɚɩɪɢɤɥɚɞ, ɹɤ ɡɚɜɠɞɢ, ɧɚ 
ɦɚɪɲɪɭɬɢ ɜɢɯɨɞɹɬɶ ɧɟ ɛɿɥɶɲɟ 75 % ɜɿɞ ɡɚ-
ɩɥɚɧɨɜɚɧɨʀ ɲɬɚɬɧɨʀ ɤɿɥɶɤɨɫɬɿ ɦɿɫɶɤɢɯ ɚɜɬɨ-
ɛɭɫɿɜ. 
Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɩɪɿɨɪɢɬɟɬɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɩɪɢɜɚɬɧɢɦɢ ɩɟɪɟɜɿɡɧɢɤɚɦɢ ɚɜɬɨɛɭɫɿɜ ɦɚɥɨɝɨ 
ɤɥɚɫɭ ɞɥɹ ɦɿɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ ɨɛɭɦɨɜɥɟɧɟ, 
ɩɨ-ɩɟɪɲɟ, ɩɨɪɿɜɧɹɧɨ ɦɚɥɨɸ ɩɨɱɚɬɤɨɜɨɸ 

ɜɚɪɬɿɫɬɸ ɰɢɯ ɚɜɬɨɛɭɫɿɜ; ɩɨ-ɞɪɭɝɟ, ʀɯ ɜɢɤɨɪɢ-

ɫɬɚɧɧɹ ɞɨɡɜɨɥɹє ɩɟɪɟɜɿɡɧɢɤɚɦ ɩɨɜɧɿɫɬɸ ɤɨɧ-

ɬɪɨɥɸɜɚɬɢ ɨɩɥɚɬɭ ɩɚɫɚɠɢɪɿɜ ɡɚ ɩɪɨʀɡɞ, ɡɚɛɨ-
ɪɨɧɹɬɢ ɚɛɨ ɡɧɚɱɧɨ ɨɛɦɟɠɭɜɚɬɢ ɩɟɪɟɜɟɡɟɧɧɹ 
ɨɤɪɟɦɢɯ ɤɚɬɟɝɨɪɿɣ ɩɚɫɚɠɢɪɿɜ, ɹɤɿ ɡɝɿɞɧɨ ɡɚ-
ɤɨɧɨɞɚɜɫɬɜɚ ɦɚɸɬɶ ɩɪɚɜɨ ɧɚ ɩɿɥɶɝɨɜɢɣ 

ɩɪɨʀɡɞ, ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɩɿɞɜɢɳɟɧɢɣ ɬɚɪɢɮ. 

 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

Ɉɪɝɚɧɿɡɚɰɿʀ ɦɿɫɶɤɢɯ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟ-
ɡɟɧɶ ɩɪɢɫɜɹɱɟɧɚ ɧɢɡɤɚ ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿɣ. 

ɍ ɪɨɛɨɬɿ [1] ɜɢɫɜɿɬɥɟɧɨ ɡɚɝɚɥɶɧɿ ɨɪ-
ɝɚɧɿɡɚɰɿɣɧɿ ɩɪɨɛɥɟɦɢ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫ-
ɩɨɪɬɭ ɜ ɩɨɫɬɩɪɢɜɚɬɢɡɚɰɿɣɧɢɣ ɩɟɪɿɨɞ.  
ȼ ɩɭɛɥɿɤɚɰɿʀ [2] ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɩɪɨɛɥɟɦɢ 

ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɡɧɨɦɚɪɨɱɧɨɝɨ ɪɭɯɨɦɨɝɨ ɫɤɥɚ-
ɞɭ ɧɚ ɦɚɪɲɪɭɬɿ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɚɜ-
ɬɨɛɭɫɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ 
ɜɚɪɿɚɧɬɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɿɡɧɨɦɚɪɨɱɧɨɝɨ ɪɭ-

ɯɨɦɨɝɨ ɫɤɥɚɞɭ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɿɫɬɨɬɧɨ ɡɧɢ-

ɡɢɬɢ ɫɭɦɚɪɧɿ ɡɚɬɪɚɬɢ ɧɚ ɩɟɪɟɜɟɡɟɧɧɹ, ɡɚɞɨ-
ɜɨɥɶɧɢɬɢ ɩɨɬɪɟɛɢ ɧɚɫɟɥɟɧɧɹ, ɡɧɢɡɢɬɢ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɞɨɪɨɝɚɯ.  
ɍ ɪɨɛɨɬɿ [3] ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɿɞɯɿɞ ɳɨɞɨ 

ɜɢɛɨɪɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɞɥɹ ɪɨɛɨɬɢ 

ɧɚ ɦɚɪɲɪɭɬɚɯ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɬɪɚɧɫɩɨɪɬɧɢɦ 

ɩɿɞɩɪɢєɦɫɬɜɚɦ ɡɚɛɟɡɩɟɱɢɬɢ ɤɨɧɤɭɪɟɧɬɨɫ-

ɩɪɨɦɨɠɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɫɥɭɝ ɧɚ ɪɢɧɤɭ 
ɦɿɫɶɤɢɯ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɦɨɝ ɩɚɫɚɠɢɪɿɜ, ɱɟɪɟɡ ɡɦɟɧ-

ɲɟɧɧɹ ʀɯ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɬɨɦɥɸɜɚɧɨɫɬɿ, ɭ ɪɚɡɿ 
ɰɶɨɝɨ ɧɟ ɡɚɲɤɨɞɢɜɲɢ ɫɜɨʀɦ ɟɤɨɧɨɦɿɱɧɢɦ ɿɧ-

ɬɟɪɟɫɚɦ. Ɋɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ 
ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɚɜ-
ɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ, ɳɨ ɜɪɚɯɨɜɭє ɿɧɬɟɪɟ-
ɫɢ ɹɤ ɩɚɫɚɠɢɪɚ, ɬɚɤ ɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɿɞɩɪɢєɦɫɬɜɚ. Ɂɨɤɪɟɦɚ ɜɪɚɯɨɜɭєɬɶɫɹ ɫɬɨɦ-

ɥɟɧɧɹ ɩɚɫɚɠɢɪɚ ɜɧɚɫɥɿɞɨɤ ɩɨʀɡɞɤɢ, ɩɟɪɿɨɞ 
ɨɤɭɩɧɨɫɬɿ ɿɧɜɟɫɬɢɰɿɣɧɨɝɨ ɩɪɨɟɤɬɭ ɬɚ ɟɤɨ-
ɧɨɦɿɱɧɨ ɨɛɭɦɨɜɥɟɧɚ ɜɟɥɢɱɢɧɚ ɩɟɪɿɨɞɭ ɨɤɭɩ-

ɧɨɫɬɿ ɨɫɧɨɜɧɢɯ ɚɤɬɢɜɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ ɜ ɭɦɨ-
ɜɚɯ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 

ɡɚɤɨɧɨɞɚɜɱɨʀ ɛɚɡɢ. Ⱦɥɹ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɦɿɫɶ-
ɤɢɯ ɦɚɪɲɪɭɬɿɜ ɩɪɨɩɨɧɭєɬɶɫɹ ɨɛɢɪɚɬɢ ɬɨɣ 

ɬɪɚɧɫɩɨɪɬɧɢɣ ɡɚɫɿɛ, ɹɤɢɣ ɧɚɣɦɟɧɲɟ ɫɬɨɦɥɸє 
ɩɚɫɚɠɢɪɚ ɩɪɢ ɡɚɞɨɜɨɥɟɧɧɿ ɟɤɨɧɨɦɿɱɧɢɯ ɜɢ-

ɦɨɝ ɩɟɪɟɜɿɡɧɢɤɚ ɞɨ ɦɚɪɲɪɭɬɭ. 

ɍ ɩɭɛɥɿɤɚɰɿʀ [4] ɜɢɹɜɥɟɧɿ ɯɚɪɚɤɬɟɪɧɿ ɩɪɨ-
ɛɥɟɦɢ ɜ ɫɢɫɬɟɦɿ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ. 

ȼɢɜɱɟɧɨ ɦɨɬɢɜɚɰɿɸ ɫɩɨɠɢɜɚɱɿɜ ɩɨɫɥɭɝ ɦɿɫɶ-
ɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɬɚ ɪɨɡɪɨɛɥɟɧɨ ɪɟɤɨɦɟɧɞɚɰɿʀ 
ɞɥɹ ɭɫɭɧɟɧɧɹ ɦɨɧɨɩɨɥɿɡɚɰɿʀ ɦɚɪɲɪɭɬɧɢɯ 
ɬɚɤɫɿ ɧɚ ɪɢɧɤɭ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ. 
ȼɿɞɡɧɚɱɟɧɨ, ɳɨ ɞɨ ɧɟɜɢɪɿɲɟɧɢɯ ɩɪɨɛɥɟɦ 

ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɜɿɞɧɨ-
ɫɢɬɶɫɹ ɧɟɪɚɰɿɨɧɚɥɶɧɢɣ ɪɨɡɩɨɞɿɥ ɜɢɞɿɜ ɬɪɚɧɫ-
ɩɨɪɬɭ, ɜɿɞɫɭɬɧɿɫɬɶ єɞɢɧɨɝɨ ɤɨɨɪɞɢɧɚɰɿɣɧɨɝɨ 
ɰɟɧɬɪɭ, ɞɟɬɚɥɿɡɨɜɚɧɨʀ ɫɯɟɦɢ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɭ 
ɧɚ ɦɚɪɲɪɭɬɿ ɿɡ ɡɚɡɧɚɱɟɧɧɹɦ ɪɨɡɤɥɚɞɭ ɪɭɯɭ, 
ɧɚɞɦɿɪɧɟ ɡɚɜɚɧɬɚɠɟɧɧɹ ɜ ɝɨɞɢɧɢ ɩɿɤ ɬɚ ɧɟɪɟ-
ɝɭɥɹɪɧɿɫɬɶ ɭ ɜɟɱɿɪɧɿ ɝɨɞɢɧɢ. 

ɍ ɪɨɛɨɬɿ [5] ɪɨɡɤɪɢɬɨ ɩɪɨɛɥɟɦɢ 

ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɲɥɹɯɢ ɭɞɨɫɤɨɧɚ-
ɥɟɧɧɹ ɣɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ. ɉɪɨɜɟɞɟɧɢɣ 

ɚɧɚɥɿɡ ɩɨɤɚɡɚɜ, ɳɨ ɿɫɧɭɸɬɶ ɟɮɟɤɬɢɜɧɿ ɲɥɹɯɢ 

ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɿɫɶɤɨɝɨ ɩɚ-
ɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɚɥɟ ɞɥɹ ɤɨɠɧɨʀ ɥɨ-
ɤɚɥɶɧɨʀ ɰɿɥɿ ɩɨɜɢɧɧɿ ɛɭɬɢ ɜɢɡɧɚɱɟɧɿ ɤɪɢɬɟɪɿʀ 
ɨɰɿɧɤɢ, ɨɛɦɟɠɟɧɧɹ ɬɚ ɨɫɧɨɜɧɿ ɧɚɩɪɹɦɢ ɪɟ-
ɚɥɿɡɚɰɿʀ.  
ɍ ɩɭɛɥɿɤɚɰɿʀ [6] ɪɨɡɝɥɹɧɭɬɨ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-

ɟɤɨɧɨɦɿɱɧɿ ɨɫɧɨɜɢ ɪɨɡɜɢɬɤɭ ɩɚɫɚɠɢɪɫɶɤɢɯ 
ɩɟɪɟɜɟɡɟɧɶ. ȼɢɡɧɚɱɟɧɨ ɧɚɩɪɹɦɢ ɜɞɨɫɤɨɧɚ-
ɥɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɦɿɫɬɚ. ɇɚɝɨɥɨ-
ɲɟɧɨ, ɳɨ ɜɢɛɿɪ ɚɜɬɨɛɭɫɚ ɞɥɹ ɪɨɛɨɬɢ ɜ ɦɿɫɬɿ, 
ɡɚ ɿɧɲɢɯ ɪɿɜɧɢɯ ɭɦɨɜ, ɞɨɰɿɥɶɧɨ ɜɢɤɨɧɭɜɚɬɢ 

ɧɚ ɨɫɧɨɜɿ ʀɯ ɩɚɥɢɜɧɨʀ ɟɤɨɧɨɦɿɱɧɨɫɬɿ. ȼɿɞɡɧɚ-
ɱɟɧɨ, ɳɨ ɭ ɡɜ’ɹɡɤɭ ɡ ɟɮɟɤɬɢɜɧɿɲɢɦ ɜɢɤɨɪɢ-

ɫɬɚɧɧɹɦ ɩɚɥɢɜɚ ɚɜɬɨɛɭɫɚɦɢ ɛɿɥɶɲɨʀ ɦɿɫɬɤɨɫɬɿ 
ɜɢɧɢɤɚє ɩɢɬɚɧɧɹ ɩɪɨ ɪɚɰɿɨɧɚɥɶɧɭ ɫɬɪɭɤɬɭɪɭ 
ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɹɤɚ ɞɨɡ-
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ɜɨɥɹɥɚ ɛ ɦɚɤɫɢɦɚɥɶɧɨ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨ-
ɜɭɜɚɬɢ ɚɜɬɨɛɭɫɢ ɜɟɥɢɤɨʀ ɦɿɫɬɤɨɫɬɿ. 
ɍ ɫɬɚɬɬɿ [7] ɧɚɜɟɞɟɧɨ ɚɧɚɥɿɡ ɫɬɪɭɤɬɭɪɢ ɪɭ-

ɯɨɦɨɝɨ ɫɤɥɚɞɭ, ɹɤɢɣ ɡɞɿɣɫɧɸє ɩɚɫɚɠɢɪɫɶɤɿ 
ɩɟɪɟɜɟɡɟɧɧɹ, ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɧɚ ɦɚɪɲɪɭɬɚɯ 
ɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɪɲɪɭɬɿɜ ɧɚ ɩɪɢɤɥɚɞɿ ɦ. 

Ʉɪɟɦɟɧɱɭɤ. ȼɢɡɧɚɱɟɧɨ, ɳɨ ɩɟɪɫɩɟɤɬɢɜɧɢɦ 

ɧɚɩɪɹɦɨɦ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢ-

ɫɬɟɦɢ ɦɿɫɬɚ є ɜɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ ɫɬɪɭɤ-
ɬɭɪɢ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɹɤɚ ɩɟɪɟɞɛɚɱɚє 
ɜɜɟɞɟɧɧɹ ɜ ɟɤɫɩɥɭɚɬɚɰɿɸ ɚɜɬɨɛɭɫɿɜ ɜɟɥɢɤɨɝɨ 
ɬɚ ɫɟɪɟɞɧɶɨɝɨ ɤɥɚɫɿɜ, ɹɤɿ ɜɢɤɨɧɭɸɬɶ ɛɿɥɶɲɿ 
ɨɛɫɹɝɢ ɩɟɪɟɜɟɡɟɧɶ, ɡɚɛɟɡɩɟɱɭɸɬɶ ɤɨɦɮɨɪɬɧɿ 
ɭɦɨɜɢ ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ. 
ɍ ɦɨɧɨɝɪɚɮɿʀ [9] ɜɢɫɜɿɬɥɟɧɨ ɡɚɝɚɥɶɧɿ ɩɢ-

ɬɚɧɧɹ ɨɪɝɚɧɿɡɚɰɿʀ ɚɜɬɨɛɭɫɧɢɯ ɩɟɪɟɜɟɡɟɧɶ, ɜɢ-

ɯɨɞɹɱɢ ɿɡ ɪɨɡɦɿɪɿɜ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɿ ɩɚɫɚ-
ɠɢɪɨɦɿɫɬɤɨɫɬɿ ɚɜɬɨɛɭɫɿɜ. 

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧя 

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɨɛґɪɭɧɬɭɜɚɧɧɹ ɬɟɯɧɿɤɨ-
ɟɤɨɧɨɦɿɱɧɨʀ ɞɨɰɿɥɶɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨ-
ɛɭɫɿɜ ɜɿɞɩɨɜɿɞɧɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ, ɭ ɡɚɥɟ-
ɠɧɨɫɬɿ ɜɿɞ ɜɟɥɢɱɢɧɢ ɩɚɫɚɠɢɪɨ-ɩɨɬɨɤɿɜ. 

 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ 

Ɍɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ 

ɚɜɬɨɛɭɫɿɜ ɬɚ ɹɤɿɫɬɶ ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ ɭ 

ɡɧɚɱɧɿɣ ɦɿɪɿ ɜɢɡɧɚɱɚɸɬɶɫɹ ɫɬɪɭɤɬɭɪɨɸ ɩɚɪɤɭ 
ɚɜɬɨɛɭɫɿɜ ɡɚ ɩɚɫɚɠɢɪɨɦɿɫɬɤɿɫɬɸ. 

ɋɩɟɰɿɚɥɿɫɬɚɦɢ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨɝɨ ɿɧɫɬɢ-

ɬɭɬɭ Ⱦɟɪɠɚɜɬɨɬɪɚɧɫɧɞɿɩɪɨɟɤɬ (ɦ. Ʉɢʀɜ) 
ɨɛґɪɭɧɬɨɜɚɧɨ ɨɩɬɢɦɚɥɶɧɭ ɫɬɪɭɤɬɭɪɭ ɚɜɬɨ-
ɛɭɫɧɨɝɨ ɩɚɪɤɭ ɜ ɦɿɫɬɚɯ (ɬɚɛɥ. 2) [1]. 

 

 

 

Ɍɚɛɥɢɰɹ 2 – Ɉɩɬɢɦɚɥɶɧɚ ɫɬɪɭɤɬɭɪɚ ɚɜɬɨɛɭɫɧɨɝɨ ɩɚɪɤɭ ɜ ɦɿɫɬɚɯ ɡɚ ɩɚɫɚɠɢɪɨɜɦɿɫɬɢɦɿɫɬɸ 
 

Ʉɿɥɶɤɿɫɬɶ ɠɢɬɟɥɿɜ ɦɿɫɬɚ, 
ɬɢɫ. ɨɫɿɛ 

ɋɬɪɭɤɬɭɪɚ ɩɚɪɤɭ ɚɜɬɨɛɭɫɿɜ, % 

ɨɫɨɛɥɢɜɨ ɜɟɥɢɤɿ ɜɟɥɢɤɿ ɫɟɪɟɞɧɿ ɦɚɥɿ ɬɚ ɨɫɨɛɥɢɜɨ ɦɚɥɿ 
ɜɿɞ 1000 ɿ ɛɿɥɶɲɟ 25,0 15,0 25,0 15,0 

ɜɿɞ 500 ɞɨ 1000 20,0 30,0 30,0 20,0 

ɜɿɞ 250 ɞɨ 500 15,0 25,0 35,0 25,0 

ɞɨ 250 10,0 20,0 40,0 30,0 

 

Ⱦɟɬɚɥɶɧɨ ɨɩɬɢɦɚɥɶɧɚ ɫɬɪɭɤɬɭɪɚ ɚɜɬɨɛɭɫ-
ɧɨɝɨ ɩɚɪɤɭ ɞɥɹ ɤɨɠɧɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɦɿɫɬɚ 
ɪɨɡɪɚɯɨɜɭєɬɶɫɹ ɧɚ ɨɫɧɨɜɿ ɿɧɮɨɪɦɚɰɿʀ ɳɨɞɨ 

ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɿ ɜɪɚɯɨɜɭє ɧɚɹɜɧɿɫɬɶ ɿɧɲɢɯ 

ɜɢɞɿɜ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɡɚɝɚɥɶɧɨɝɨ 
ɤɨɪɢɫɬɭɜɚɧɧɹ: ɦɟɬɪɨ, ɬɪɚɦɜɚɣ, ɬɪɨɥɟɣɛɭɫ. 
Ⱦɥɹ ɧɚɨɱɧɨɫɬɿ ɪɨɡɝɥɹɧɟɦɨ ɜɩɥɢɜ ɫɬɪɭɤɬɭ-

ɪɢ ɚɜɬɨɛɭɫɧɨɝɨ ɩɚɪɤɭ ɧɚ ɫɨɛɿɜɚɪɬɿɫɬɶ ɦɿɫɶɤɢɯ 
ɚɜɬɨɛɭɫɧɢɯ ɩɟɪɟɜɟɡɟɧɶ. Ⱦɥɹ ɰɶɨɝɨ ɧɚɫɚɦɩɟ-
ɪɟɞ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɞɥɹ ɜɢɡɧɚ-
ɱɟɧɧɹ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɢɬɪɚɬ ɩɚɥɢɜɚ ɞɟɹɤɢ-

ɦɢ ɦɨɞɟɥɹɦɢ ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɿɜ ɜ ɭɦɨɜɚɯ 
ɪɟɚɥɶɧɨʀ ɟɤɫɩɥɭɚɬɚɰɿʀ. ȼɢɩɪɨɛɭɜɚɧɧɹ ɩɪɨɜɨ-
ɞɢɥɢɫɹ ɧɚ ɦɿɫɶɤɢɯ ɿ ɩɪɢɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɚɯ 
ɦɿɫɬ Ʉɢєɜɚ ɿ Ʌɶɜɿɜɚ ɜ ɭɦɨɜɚɯ ɪɭɯɭ ɧɚ ɲɬɚɬɧɢɯ 

ɫɥɭɠɛɨɜɢɯ ɦɚɪɲɪɭɬɚɯ ɚɜɬɨɛɭɫɿɜ, ɹɤɿ ɟɤɫɩɥɭ-

ɚɬɭɸɬɶɫɹ ɭ ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɩɚɪɤɚɯ. Ⱦɥɹ 
ɜɢɩɪɨɛɭɜɚɧɶ ɛɭɥɢ ɡɚɥɭɱɟɧɿ ɦɿɫɶɤɿ ɚɜɬɨɛɭɫɢ 

ɫɟɪɟɞɧɶɨʀ ɦɿɫɬɤɨɫɬɿ ɅȺɁ-Ⱥ1414, ɦɿɫɶɤɿ ɚɜɬɨ-
ɛɭɫɢ ɜɟɥɢɤɨʀ ɦɿɫɬɤɨɫɬɿ ɅȺɁ-52528 ɿ ɨɫɨɛɥɢɜɨ 

ɜɟɥɢɤɨʀ ɦɿɫɬɤɨɫɬɿ (ɞɜɨɥɚɧɤɨɜɿ) ɅȺɁ-Ⱥ291. 

Ɇɿɫɶɤɿ ɚɜɬɨɛɭɫɢ ɅȺɁ-Ⱥ1414 ɿ ɚɜɬɨɛɭɫɢ ɅȺɁ-
52528 ɜɢɩɪɨɛɨɜɭɜɚɥɢɫɹ ɜ ɟɤɫɩɥɭɚɬɚɰɿʀ ɧɚ 
ɞɟɜ’ɹɬɢ ɦɚɪɲɪɭɬɚɯ, ɚ ɨɫɨɛɥɢɜɨ ɜɟɥɢɤɨʀ ɦɿɫɬ-
ɤɨɫɬɿ ɅȺɁ-Ⱥ291 – ɧɚ ɨɞɧɨɦɭ. 
ɉɟɪɟɞ ɜɢɩɪɨɛɭɜɚɧɧɹɦɢ ɡ ɚɜɬɨɛɭɫɿɜ ɡɥɢɜɚ-

ɥɨɫɹ ɜɫɟ ɩɚɥɢɜɨ ɿ ɭ ɩɚɥɢɜɧɿ ɛɚɤɢ ɡɚɥɢɜɚɥɢ 

ɩɟɜɧɿ ɨɛ’єɦɢ (ɫɬɪɨɝɨ ɮɿɤɫɨɜɚɧɿ ɡɧɚɱɟɧɧɹ) ɩɚ-
ɥɢɜɚ. ɉɿɫɥɹ ɞɟɤɿɥɶɤɨɯ (ɧɟ ɦɟɧɲɟ ɬɪɶɨɯ) ɩɨɜ-

ɧɢɯ ɡɚʀɡɞɿɜ ɧɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɦɚɪɲɪɭɬɚɯ 
ɡɚɥɢɲɤɢ ɩɚɥɢɜɚ ɩɨɜɧɿɫɬɸ ɡɥɢɜɚɥɢ ɿ ɡɚɦɿɪɹɥɢ 

ɣɨɝɨ ɤɿɥɶɤɿɫɬɶ. ȿɤɫɩɥɭɚɬɚɰɿɣɧɿ ɜɢɬɪɚɬɢ ɩɚɥɢ-

ɜɚ ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɡɚ ɮɨɪɦɭɥɨɸ: 

 

G100 = (Q–Qɡɚɥ)100/lɜ  ɥ/(100ɤɦ),      (1) 
 

ɞɟ Q – ɨɛ’єɦ ɩɚɥɢɜɚ, ɡɚɥɢɬɨɝɨ ɩɟɪɟɞ ɜɢɩɪɨ-
ɛɭɜɚɥɶɧɢɦɢ ɡɚʀɡɞɚɦɢ ɧɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ 

ɦɚɪɲɪɭɬɚɯ, ɥ; Qɡɚɥ – ɡɚɥɢɲɨɤ ɩɚɥɢɜɚ ɩɿɫɥɹ ɜɢ-

ɩɪɨɛɭɜɚɧɶ, ɥ; lɜ – ɩɪɨɛɿɝ ɭ ɩɪɨɰɟɫɿ ɜɢɩɪɨɛɭ-
ɜɚɧɶ ɡɚ ɩɨɤɚɡɚɦɢ ɫɩɿɞɨɦɟɬɪɚ, ɤɦ. 

ɍ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɨɦɭ ɚɫɩɟɤɬɿ ɩɚɪɚɦɟɬ-
ɪɚɦɢ ɨɩɬɢɦɿɡɚɰɿʀ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ 
ɚɜɬɨɛɭɫɚ, ɩɨɪɹɞ ɿɡ ɦɿɧɿɦɿɡɚɰɿєɸ ɟɤɫɩɥɭɚɬɚ-
ɰɿɣɧɢɯ ɜɢɬɪɚɬ ɩɚɥɢɜɚ G100, ɞɨɰɿɥɶɧɨ ɪɨɡɝɥɹ-
ɞɚɬɢ ɦɿɧɿɦɿɡɚɰɿɸ ɩɢɬɨɦɢɯ ɜɢɬɪɚɬ ɩɚɥɢɜɚ ɧɚ 
ɨɞɢɧɢɰɸ ɤɨɪɢɫɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɭ ɞɚɧɨɦɭ 
ɜɢɩɚɞɤɭ – ɧɚ ɨɞɧɨɝɨ ɩɚɫɚɠɢɪɚ: 

 

Gɩ ɩɚɫ = G100/ɩɩɚɫ ɥ/(100 ɤɦ·ɩɚɫ), (2) 
 

ɞɟ ɩɩɚɫ – ɧɨɦɿɧɚɥɶɧɚ ɩɚɫɚɠɢɪɨɦɿɫɬɤɿɫɬɶ ɚɜɬɨ-
ɛɭɫɚ. 
Ɋɟɡɭɥɶɬɚɬɢ ɜɢɩɪɨɛɭɜɚɧɶ ɜɢɡɧɚɱɚɥɢɫɹ ɞɥɹ 

ɤɨɠɧɨʀ ɦɨɞɟɥɿ ɹɤ ɫɟɪɟɞɧɿ ɡɧɚɱɟɧɧɹ ɡɚ ɜɫɿɦɚ 
ɡɚʀɡɞɚɦɢ ɬɚ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥ. 3 ɿ ɧɚ ɪɢɫ. 1. Ⱦɥɹ 
ɩɨɪɿɜɧɹɧɧɹ, ɞɚɧɿ ɩɨ ɚɜɬɨɛɭɫɚɯ ɦɚɥɨʀ ɩɚɫɚɠɢ-

ɪɨɦɿɫɬɤɨɫɬɿ ȿɬɚɥɨɧ Ⱥ079 ɜɡɹɬɨ ɡɝɿɞɧɨ ɞɨ-
ɫɥɿɞɧɢɯ ɦɚɬɟɪɿɚɥɿɜ [8]. 
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Ɍɚɛɥɢɰɹ 3 – ȿɤɫɩɥɭɚɬɚɰɿɣɧɿ ɜɢɬɪɚɬɢ ɩɚɥɢɜɚ ɧɚ ɜɢɩɪɨɛɭɜɚɥɶɧɢɯ ɦɚɪɲɪɭɬɚɯ 
 

Ɇɨɞɟɥɶ  
ɚɜɬɨɛɭɫɚ 

Ʉɥɚɫ  
ɚɜɬɨɛɭɫɚ 

ɉɚɫɚɠɢɪɨ-
ɦɿɫɬɤɨɫɬɿ  ɩɩɚɫ, 

ɨɫɿɛ 

ȿɤɫɩɥɭɚɬɚɰɿɣɧɿ 
ɜɢɬɪɚɬɢ ɩɚɥɢɜɚ 
G100, ɥ/100 ɤɦ 

ɉɢɬɨɦɿ ɜɢɬɪɚɬɢ ɩɚɥɢɜɚ ɧɚ 
ɨɞɧɨɝɨ ɩɚɫɚɠɢɪɚ Gɩ ɩɚɫ,  

ɥ/(100 ɤɦ·ɩɚɫ) 
Ⱥ079 ȿɬɚɥɨɧ ɦɚɥɢɣ 38 21,0 0,553 

ɅȺɁ-Ⱥ1414 ɫɟɪɟɞɧɿɣ 67 29,6 0,440 

ɅȺɁ-Ⱥ52528 ɜɟɥɢɤɢɣ 97 33,42 0,344 

ɅȺɁ-Ⱥ291 
ɨɫɨɛɥɢɜɨ 
ɜɟɥɢɤɢɣ 

183 47,7 0,260 

 

 
 

Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɢɬɪɚɬ ɩɚɥɢɜɚ G100 ɬɚ ɩɢɬɨɦɢɯ ɜɢɬɪɚɬ ɩɚɥɢɜɚ ɧɚ ɨɞɧɨɝɨ 

ɩɚɫɚɠɢɪɚ Gɩ ɩɚɫ ɜɿɞ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɚɜɬɨɛɭɫɿɜ 
 

ɉɪɨɦɨɞɟɥɸєɦɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚ-
ɧɧɹ ɚɜɬɨɛɭɫɿɜ ɪɿɡɧɨʀ ɩɚɫɚɠɢɪɫɶɤɨʀ ɦɿɫɬɤɨɫɬɿ 
ɡɚ ɡɚɞɚɧɨɝɨ, ɱɢ ɫɬɚɬɢɫɬɢɱɧɨ ɜɿɞɨɦɨɝɨ ɨɛɫɹɝɭ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɪɨɛɨɬɢ ɚɜɬɨɛɭɫɿɜ ɬɚ ɩɪɢ ɤɨɟɮɿ-
ɰɿєɧɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɿɫɬɤɨɫɬɿ γ = 1. ɉɪɢ 

ɰɶɨɦɭ ɩɪɢɣɦɚєɦɨ ɧɚɫɬɭɩɧɟ: ɭɦɨɜɢ ɪɭɯɭ ɧɚ 
ɨɞɧɨɦɭ ɿ ɬɨɦɭ ɠ ɦɚɪɲɪɭɬɿ ɡɿ ɫɬɚɬɢɫɬɢɱɧɨ ɜɿ-
ɞɨɦɢɦ ɪɨɡɩɨɞɿɥɨɦ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ ɿ ɤɨɟ-
ɮɿɰɿєɧɬ ɡɦɿɧɧɨɫɬɿ ɩɚɫɚɠɢɪɿɜ ηɡɦ ɧɚ ɞɚɧɨɦɭ 
ɦɚɪɲɪɭɬɿ ɨɞɧɚɤɨɜɢɣ ɞɥɹ ɚɜɬɨɛɭɫɚ ɛɭɞɶ–ɹɤɨʀ 
ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ. 
ɉɪɢ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɨɦɭ ɚɧɚɥɿɡɿ ɜɢɤɨ-

ɪɢɫɬɚɧɧɹ ɚɜɬɨɛɭɫɿɜ ɪɿɡɧɨʀ ɩɚɫɚɠɢɪɫɶɤɨʀ ɦɿɫɬ-
ɤɨɫɬɿ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɭɜɚɬɢ ɧɚɫɬɭɩɧɟ: ɞɨɯɿɞ 
ɜɿɞ ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ; ɜɢɬɪɚɬɢ ɧɚ ɳɨ-
ɞɟɧɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ (ɓɈ), ɩɟɪɲɟ (ɌɈ-1) ɿ 
ɞɪɭɝɟ (ɌɈ-2) ɬɟɯɧɿɱɧɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɿ ɩɨɬɨ-
ɱɧɢɣ ɪɟɦɨɧɬ (ɉɊ); ɜɢɬɪɚɬɢ ɩɚɥɢɜɚ ɞɥɹ ɩɟɪɟ-
ɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ; ɜɚɪɬɿɫɬɶ ɩɪɢɞɛɚɧɧɹ ɚɜɬɨ-
ɛɭɫɿɜ; ɜɿɞɪɚɯɭɜɚɧɧɹ ɧɚ ɨɤɭɩɧɿɫɬɶ ɜɚɪɬɨɫɬɿ 
ɚɜɬɨɛɭɫɚ; ɜɢɬɪɚɬɢ ɧɚ ɡɚɪɨɛɿɬɧɭ ɩɥɚɬɧɸ ɜɨɞɿ-
ʀɜ; ɩɢɬɨɦɿ ɜɢɬɪɚɬɢ ɧɚ ɡɚɩɚɫɧɿ ɱɚɫɬɢɧɢ, ɲɢɧɢ 

ɣ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɦɚɬɟɪɿɚɥɢ.  

əɤɳɨ ɪɨɡɝɥɹɞɚɬɢ ɤɨɧɤɪɟɬɧɢɣ ɦɚɪɲɪɭɬ, ɬɨ 
ɤɿɥɶɤɿɫɬɶ ɩɟɪɟɜɟɡɟɧɢɯ ɩɚɫɚɠɢɪɿɜ ɚɜɬɨɛɭɫɨɦ 

ɜɟɥɢɤɨʀ ɦɿɫɬɤɨɫɬɿ ɡɚ ɩɪɨɛɿɝ Lɜ(ɤɦ) ɛɭɞɟ ɫɬɚ-
ɧɨɜɢɬɢ: 

Qn = ɩɩɚɫ ɜγηɡɦLɜ/lɦ, (3) 

ɞɟ ɩɩɚɫ ɜ – ɧɨɦɿɧɚɥɶɧɚ ɩɚɫɚɠɢɪɨɦɿɫɬɤɿɫɬɶ ɚɜ-
ɬɨɛɭɫɚ ɜɟɥɢɤɨɝɨ ɤɥɚɫɭ;  ηɡɦ – ɤɨɟɮɿɰɿєɧɬ 
ɡɦɿɧɧɨɫɬɿ ɩɚɫɚɠɢɪɿɜ ɧɚ ɦɚɪɲɪɭɬɿ; lɦ – ɞɨɜ-
ɠɢɧɚ ɦɚɪɲɪɭɬɭ, ɤɦ. 

Ⱥɧɚɥɨɝɿɱɧɨ, ɰɹ ɠ ɤɿɥɶɤɿɫɬɶ ɩɟɪɟɜɟɡɟɧɢɯ 
ɩɚɫɚɠɢɪɿɜ ɚɜɬɨɛɭɫɨɦ ɿɧɲɨʀ ɦɿɫɬɤɨɫɬɿ ɧɚ ɪɨɡ-
ɝɥɹɞɭɜɚɧɨɦɭ ɦɚɪɲɪɭɬɿ ɩɨɬɪɟɛɭє ɩɪɨɛɿɝɭ Lɿ ɿ 
ɛɭɞɟ ɫɬɚɧɨɜɢɬɢ: 

 

Qn = ɩɩɚɫ ɿγηɡɦLɿ/lɦ,  (4) 

 

ɞɟ ɩɩɚɫ ɿ – ɧɨɦɿɧɚɥɶɧɚ ɩɚɫɚɠɢɪɨɦɿɫɬɤɿɫɬɶ ɚɜɬɨ-
ɛɭɫɚ ɿɧɲɨɝɨ ɤɥɚɫɭ. 
Ɂɜɿɞɤɢ, ɡɚ ɮɨɪɦɭɥɚɦɢ (3 ɿ 4), ɧɟɨɛɯɿɞɧɢɣ 

ɩɪɨɛɿɝ ɚɜɬɨɛɭɫɚ ɿɧɲɨʀ ɦɿɫɬɤɨɫɬɿ: 
 

Lɿ = Lɜɩɩɚɫ ɜ/ɩɩɚɫ ɿ.  (5) 

 

Ⱦɨɯɿɞ ɜɿɞ ɩɟɪɟɜɟɡɟɧɧɹ ɧɚ ɦɚɪɲɪɭɬɿ ɩɚɫɚ-
ɠɢɪɿɜ ɡɚ ɩɟɜɧɢɣ ɩɪɨɛɿɝ Lɜ (ɤɦ), ɜɢɯɨɞɹɱɢ ɿɡ 
ɮɨɪɦɭɥ (3), (4), (5), ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɡɚ 
ɮɨɪɦɭɥɨɸ: 

 

D = Qnɐɛ = ɐɛɩɩɚɫ ɿηɡɦLɿ/lɦ = 

 

= ɐɛɩɩɚɫ ɿ ηɡɦɩɩɚɫ ɜLɜ/(ɩɩɚɫ ɿlɦ) = 

 

= ɐɛɩɩɚɫ ɜηɡɦLɜ/lɦɝɪɧ,  (6) 
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ɞɟ ɐɛ – ɬɚɪɢɮɧɚ ɜɚɪɬɿɫɬɶ ɩɪɨʀɡɞɭ ɨɞɧɨɝɨ ɩɚ-
ɫɚɠɢɪɚ, ɝɪɧ. 

əɤ ɜɢɩɥɢɜɚє ɡ ɮɨɪɦɭɥɢ (6), ɞɨɯɿɞ ɜɿɞ ɩɟ-
ɪɟɜɟɡɟɧɧɹ ɧɚ ɦɚɪɲɪɭɬɿ ɩɟɜɧɨʀ ɤɿɥɶɤɨɫɬɿ ɩɚ-
ɫɚɠɢɪɿɜ Qn ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫ-
ɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɚɜɬɨɛɭɫɿɜ. 
Ʉɿɥɶɤɿɫɬɶ ɓɈ (NɓɈ), ɌɈ-1 (NɌɈ1) ɿ ɌɈ-2 

(NɌɈ2), ɡɚ ɩɪɨɛɿɝ Lɿ, ɛɭɞɭɬɶ ɫɬɚɧɨɜɢɬɢ: 
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N  , (9) 

 

ɞɟ lɫɞɿ – ɫɟɪɟɞɧɶɨɞɨɛɨɜɢɣ ɩɪɨɛɿɝ ɚɜɬɨɛɭɫɚ, ɤɦ;  

lɌɈ1ɿ i lɌɈ2ɿ – ɜɿɞɩɨɜɿɞɧɨ ɧɨɪɦɚɬɢɜɧɿ ɩɪɨɛɿɝɢ ɞɨ 
ɌɈ-1 ɿ ɌɈ-2 [10], ɤɦ. 

ȼɢɬɪɚɬɢ ɧɚ ɬɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɿ ɩɨ-
ɬɨɱɧɢɣ ɪɟɦɨɧɬ ɛɭɞɭɬɶ ɜɢɡɧɚɱɚɬɢɫɹ ɹɤ ɞɨɛɭ-

ɬɨɤ ɤɿɥɶɤɨɫɬɿ ɬɟɯɧɿɱɧɢɯ ɨɛɫɥɭɝɨɜɭɜɚɧɶ ɩɟɜ-
ɧɨɝɨ ɜɢɞɭ (ɮɨɪɦɭɥɢ 7, 8, 9) ɧɚ ʀɯɧɸ 

ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ ɬɚ ɜɚɪɬɿɫɬɶ. Ɍɨɞɿ, ɧɚ ɨɫɧɨɜɿ 
ɮɨɪɦɭɥ (5, 7, 8, 9), ɜɢɬɪɚɬɢ ɧɚ ɬɟɯɧɿɱɧɟ ɨɛ-

ɫɥɭɝɨɜɭɜɚɧɧɹ ɿ ɩɨɬɨɱɧɢɣ ɪɟɦɨɧɬ ɡɚ ɩɟɜɧɢɣ 

ɩɪɨɛɿɝ ɪɨɡɝɥɹɧɭɬɢɯ ɚɜɬɨɛɭɫɿɜ ɧɚ ɡɚɞɚɧɨɦɭ 
ɦɚɪɲɪɭɬɿ ɦɨɠɧɚ ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɡɚ ɮɨɪɦɭ-
ɥɨɸ: 
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ɞɟ ȼɓɈɿ, ȼɌɈ1ɿ, ȼɌɈ2ɿɿ ȼɉɊɿ – ɜɿɞɩɨɜɿɞɧɨ 
ɜɚɪɬɿɫɬɶ ɨɞɧɿєʀ ɧɨɪɦɨɝɨɞɢɧɢ ɓɈ, ɌɈ-1, ɌɈ-2 

ɿ ɉɊ, ɝɪɧ; ɌɓɈɿ, ɌɌɈ1ɿɿ ɌɌɈ2ɿ – ɜɿɞɩɨɜɿɞɧɨ ɧɨɪ-
ɦɚɬɢɜɧɚ ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ ɨɞɧɨɝɨ ɓɈ, ɌɈ-1 ɿ 
ɌɈ-2; ɌɉɊɿ – ɧɨɪɦɚɬɢɜɧɚ ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ ɉɊ, 

ɥɸɞ·ɝɨɞ/1000 ɤɦ [6]. 

ȼɢɬɪɚɬɢ ɩɚɥɢɜɚ ɞɥɹ ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚ-
ɠɢɪɿɜ ɡɚ ɩɟɜɧɢɣ ɩɪɨɛɿɝ ɧɚ ɦɚɪɲɪɭɬɿ Lɿ ɪɨɡɪɚ-
ɯɨɜɭєɦɨ ɡɚ ɮɨɪɦɭɥɨɸ: 

 

i nac

100iɜ  nacɜ
ɿ ɩ

100
B
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GnL .  (11) 

 

ȼɢɬɪɚɬɢ ɧɚ ɡɚɩɚɫɧɿ ɱɚɫɬɢɧɢ, ɲɢɧɢ ɣ 

ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɦɚɬɟɪɿɚɥɢ ɜɢɡɧɚɱɚєɦɨ ɡɚ 
ɮɨɪɦɭɥɨɸ: 

 

i nac

i ɲ ɡɱɜ nacɜ
i ɲ ɡɱ 1000

B
B

n

nL ,  (12) 

 

ɞɟ ȼɡɱ ɲ ɿ – ɩɢɬɨɦɿ ɜɢɬɪɚɬɢ ɧɚ ɡɚɩɚɫɧɿ ɱɚɫɬɢɧɢ, 

ɲɢɧɢ ɣ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɦɚɬɟɪɿɚɥɢ, ɝɪɧ/1000 

ɤɦ, ɡɝɿɞɧɨ ɫɬɚɬɢɫɬɢɱɧɢɯ ɞɚɧɢɯ ɤɨɧɤɪɟɬɧɨɝɨ 
ȺɌɉ. 

ȼɿɞɪɚɯɭɜɚɧɧɹ ɧɚ ɨɤɭɩɧɿɫɬɶ ɜɚɪɬɨɫɬɿ ɚɜɬɨ-
ɛɭɫɚ: 
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nL ,  (13) 

 

ɞɟ ȼɚɿ – ɩɨɱɚɬɤɨɜɚ ɜɚɪɬɿɫɬɶ ɚɜɬɨɛɭɫɚ; Lɧɿ – 

ɧɨɪɦɚɬɢɜɧɢɣ ɩɪɨɛɿɝ ɚɜɬɨɛɭɫɚ ɞɨ ɫɩɢɫɚɧɧɹ, 
ɤɦ. 

ȼɢɬɪɚɬɢ ɧɚ ɡɚɪɨɛɿɬɧɭ ɩɥɚɬɧɸ ɜɨɞɿʀɜ Ɂɉɿ, ɭ 
ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɚɜɬɨɛɭɫɚ, 
ɡɚ ɡɚɞɚɧɨɝɨ, ɱɢ ɫɬɚɬɢɫɬɢɱɧɨ ɜɿɞɨɦɨɝɨ ɨɛɫɹɝɭ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɪɨɛɨɬɢ, ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɡɚ 
ɮɨɪɦɭɥɨɸ: 
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ln

nL ,  (14) 

 

ɞɟ Ɂɉɜɿ – ɫɬɚɬɢɫɬɢɱɧɚ ɦɿɫɹɱɧɚ ɡɚɪɨɛɿɬɧɚ 
ɩɥɚɬɧɹ ɨɞɧɨɝɨ ɜɨɞɿɹ ɡ ɭɫɿɦɚ ɧɚɪɚɯɭɜɚɧɧɹɦɢ;  

αɜɿ – ɫɟɪɟɞɧє ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɜɢɩɭɫɤɭ 
ɚɜɬɨɛɭɫɿɜ ɧɚ ɥɿɧɿɸ ɡɚ ɪɨɡɝɥɹɧɭɬɢɣ ɩɟɪɿɨɞ. 
ɍ ɡɚɝɚɥɶɧɨɦɭ, ɟɤɨɧɨɦɿɱɧɚ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚ-

ɫɬɨɫɭɜɚɧɧɹ ɚɜɬɨɛɭɫɿɜ ɬɨɝɨ ɱɢ ɿɧɲɨɝɨ ɤɥɚɫɿɜ 
ɡɚ ɩɟɜɧɢɣ ɩɪɨɛɿɝ Lɿ ɛɭɞɟ ɜɢɡɧɚɱɚɬɢɫɹ ɡɚɥɟɠ-

ɧɿɫɬɸ: 

 

ȿɿ= D – ȼΣɿ,  (15) 

 

ɞɟ ȼΣɿ – ɫɭɦɚɪɧɿ ɜɢɬɪɚɬɢ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɚɜɬɨɛɭɫɿɜ ɧɚ ɦɚɪɲɪɭɬɿ, ɳɨ ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ 
ɮɨɪɦɭɥɨɸ: 

 

ȼΣɿ = ȼΣɌɈ ɿ + ȼɩɿ + ȼΣɡɱɿ+Ⱥɚɿ + ɁɉΣɿ.   (16) 

 

ɉɪɢ ɰɶɨɦɭ ɩɟɪɟɜɚɝɭ ɦɚɬɢɦɟ ɰɹ ɦɨɞɟɥɶ ɚɜ-
ɬɨɛɭɫɚ, ɞɥɹ ɹɤɨʀ ɡɧɚɱɟɧɧɹ ȿɿ → ɦɚɯ. 
Ⱦɥɹ ɜɿɞɧɨɫɧɨɝɨ ɩɨɪɿɜɧɹɧɧɹ, ɳɨɞɨ ɜɢɬɪɚɬ 

ɧɚ ɬɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɿ ɩɨɬɨɱɧɢɣ ɪɟ-
ɦɨɧɬ, ɭ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ 
ɚɜɬɨɛɭɫɿɜ ɜɢɤɨɪɢɫɬɚєɦɨ ɧɨɪɦɚɬɢɜɧɿ ɞɚɧɿ ɳɨ-
ɞɨ ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ ɓɈ, ɌɈ-1, ɌɈ-2 ɿ ɉɊ 10]. 

ȼɤɚɡɚɧɿ ɞɚɧɿ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4. 

əɤ ɩɪɢɤɥɚɞ, ɪɨɡɝɥɹɧɟɦɨ ɡɚ ɮɨɪɦɭɥɨɸ (10) 

ɩɨɪɿɜɧɹɥɶɧɿ ɜɢɬɪɚɬɢ ɧɚ ɬɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨ-
ɜɭɜɚɧɧɹ ɿ ɩɨɬɨɱɧɢɣ ɪɟɦɨɧɬ ɬɚ ɡɚ ɮɨɪɦɭɥɨɸ 

(11) ɜɢɬɪɚɬɢ ɩɚɥɢɜɚ ɡɚ ɩɟɜɧɢɣ ɩɪɨɛɿɝ ɚɜɬɨ-
ɛɭɫɿɜ ɨɫɨɛɥɢɜɨ ɜɟɥɢɤɨʀ, ɜɟɥɢɤɨʀ ɣ ɦɚɥɨʀ ɩɚ-
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ɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ, ɩɪɢ ɩɟɪɟɜɟɡɟɧɧɿ ɨɞɧɚɤɨɜɨʀ 
ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɜɢɤɨɪɢɫɬɚɜɲɢ ɞɚɧɿ ɬɚɛɥ. 
3 ɧɚ ɡɚɞɚɧɨɦɭ ɦɚɪɲɪɭɬɿ ɣ ɬɚɛɥ. 4 [10]: 
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Ɍɚɛɥɢɰɹ 4 – ɇɨɪɦɚɬɢɜɢ ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ ɪɨɛɿɬ ɡ ɌɈ ɿ ɉɊ ɚɜɬɨɛɭɫɿɜ 

 

ɉɚɫɚɠɢɪɨɜɦɿɫɬɢɦɿɫɬɶ 
ɚɜɬɨɛɭɫɚ, ɨɫɿɛ 

Ɍɪɭɞɨɦɿɫɬɤɿɫɬɶ 
ɥɸɞ·ɝɨɞ ɧɚ ɨɞɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɉɊ, 

ɥɸɞ·ɝɨɞ/1000 ɤɦ ɓɈ ɌɈ-1 ɌɈ-2 

Ɇɚɥɚ 0,7 5,5 18,0 5,5 

ȼɟɥɢɤɚ 1,4 10,0 40,0 9,0 

Ɉɫɨɛɥɢɜɨ ɜɟɥɢɤɚ 1,8 13,5 47,0 11,0 

 

ɍ ɧɚɜɟɞɟɧɢɯ ɜɢɳɟ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɮɨɪɦɭ-
ɥɚɯ ɿɧɞɟɤɫɢ ɫɬɨɫɭɸɬɶɫɹ, ɜɿɞɩɨɜɿɞɧɨ, «ɨɜ» – 

ɚɜɬɨɛɭɫɿɜ ɨɫɨɛɥɢɜɨ ɜɟɥɢɤɨʀ, «ɜ» ɜɟɥɢɤɨʀ ɣ 

«ɦ» – ɦɚɥɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ. 
ȼɢɯɨɞɹɱɢ ɡ ɬɨɝɨ, ɳɨ ɜɚɪɬɿɫɬɶ ɨɞɧɿєʀ ɧɨɪ-

ɦɨɝɨɞɢɧɢ ɓɈ, ɌɈ-1, ɌɈ-2 ɿ ɉɊ ɭ ɨɞɧɨɦɭ ɿ 
ɬɨɦɭ ɠ ȺɌɉ є ɩɪɚɤɬɢɱɧɨ ɨɞɧɚɤɨɜɨɸ ɩɿɞ ɱɚɫ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɚɜɬɨɛɭɫɿɜ ɪɿɡɧɨʀ ɩɚɫɚɠɢɪɨɦɿ-
ɫɬɤɨɫɬɿ, ɹɤ ɛɚɱɢɦɨ ɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡɪɚɯɭɧɤɿɜ, 
ɩɪɢ ɩɟɪɟɜɟɡɟɧɧɿ ɨɞɧɚɤɨɜɨʀ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚ-
ɠɢɪɿɜ ɜɢɬɪɚɬɢ ɧɚ ɬɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɿ 
ɩɨɬɨɱɧɢɣ ɪɟɦɨɧɬ, ɧɚɩɪɢɤɥɚɞ, ɚɜɬɨɛɭɫɿɜ ɜɟ-
ɥɢɤɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɩɨɬɟɧɰɿɣɧɨ є ɦɟɧ-

ɲɢɦɢ, ɩɨɪɿɜɧɹɧɨ ɡ ɚɜɬɨɛɭɫɚɦɢ ɦɚɥɨʀ ɩɚɫɚɠɢ-

ɪɨɦɿɫɬɤɨɫɬɿ, ɩɨ ɜɫɿɯ ɫɤɥɚɞɨɜɢɯ ɜɢɬɪɚɬ. 
Ɉɫɨɛɥɢɜɨ ɜɪɚɠɚɸɱɢɦɢ є ɩɨɪɿɜɧɹɥɶɧɿ ɜɢɬɪɚɬɢ 

ɩɚɥɢɜɚ – ɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɛɭɫɿɜ ɜɟɥɢ-

ɤɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ, ɧɚɩɪɢɤɥɚɞ, ɜɨɧɢ ɩɨ-
ɬɟɧɰɿɣɧɨ ɜ 1,6 ɪɚɡɿɜ ɦɟɧɲɿ, ɧɿɠ ɭ ɜɢɩɚɞɤɭ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɛɭɫɿɜ ɦɚɥɨʀ ɩɚɫɚɠɢɪɨ-
ɦɿɫɬɤɨɫɬɿ. ɋɤɚɡɚɧɟ ɩɨɹɫɧɸєɬɶɫɹ ɩɪɨɫɬɨɸ ɡɚ-
ɤɨɧɨɦɿɪɧɿɫɬɸ: ɩɪɢ ɩɟɪɟɜɟɡɟɧɧɿ ɨɞɧɚɤɨɜɨʀ 
ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ (ɩɪɢ ɤɨɟɮɿɰɿєɧɬɿ ɧɚ-
ɩɨɜɧɟɧɧɹ ɚɜɬɨɛɭɫɿɜ γ = 1), ɱɢɦ ɦɟɧɲɚ ɩɚɫɚ-
ɠɢɪɨɦɿɫɬɤɿɫɬɶ ɚɜɬɨɛɭɫɿɜ, ɬɢɦ ɛɿɥɶɲɢɣ ɡɚ-
ɝɚɥɶɧɢɣ ɩɪɨɛɿɝ ɜɨɧɢ ɩɨɜɢɧɧɿ ɜɢɤɨɧɚɬɢ. 

Ɍɭɬ ɜɢɧɢɤɚє ɩɢɬɚɧɧɹ: ɚ ɹɤ ɠɟ ɛɭɬɢ ɭ 
ɩɟɪɿɨɞɢ ɞɨɛɢ ɿɡ ɦɚɥɢɦɢ ɩɚɫɚɠɢɪɨɩɨɬɨɤɚɦɢ.  

ȼɿɞɩɨɜɿɞɶ ɦɨɠɟ ɛɭɬɢ ɥɢɲɟ ɨɞɧɚ – ɭɩɪɚɜɥɿɧɧɹ 
ɦɿɫɶɤɢɦ ɩɚɫɚɠɢɪɫɶɤɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɩɨɬɪɟ-
ɛɭє ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɿɞɯɨɞɭ, ɩɪɢ ɹɤɨɦɭ, ɧɚ ɨɫ-
ɧɨɜɿ ɜɢɜɱɟɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɧɚ ɦɚɪɲɪɭ-

ɬɚɯ ɭ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɚɫɭ ɞɨɛɢ, ɧɚ ɦɚɪɲɪɭɬɢ 

ɧɚɩɪɚɜɥɹɸɬɶɫɹ ɚɜɬɨɛɭɫɢ ɜɿɞɩɨɜɿɞɧɨʀ ɩɚɫɚɠɢ-

ɪɨɦɿɫɬɤɨɫɬɿ: ɭ ɝɨɞɢɧɢ «ɩɿɤ» – ɨɫɨɛɥɢɜɨ ɜɟ-
ɥɢɤɿ ɣ ɜɟɥɢɤɿ, ɜ ɿɧɲɿ ɝɨɞɢɧɢ – ɫɟɪɟɞɧɿ ɬɚ ɦɚɥɿ. 
Ⱦɚɥɿ, ɳɨɞɨ ɫɬɪɭɤɬɭɪɢ ɚɜɬɨɛɭɫɧɢɯ ɩɚɪɤɿɜ 

ɡɝɿɞɧɨ ɪɟɤɨɦɟɧɞɚɰɿɣ, ɧɚɜɟɞɟɧɢɯ ɭ ɬɚɛɥ. 2, ɬɨ 
ɨɱɟɜɢɞɧɨ, ɳɨ ɭ ɦɿɫɶɤɿɣ ɬɪɚɧɫɩɨɪɬɧɿɣ ɫɬɪɭɤ-
ɬɭɪɿ ɞɨɰɿɥɶɧɨ ɦɚɬɢ ɫɩɟɰɿɚɥɿɡɨɜɚɧɿ ȺɌɉ (ɱɢ ʀɯ 
ɫɬɪɭɤɬɭɪɧɿ ɩɿɞɪɨɡɞɿɥɢ) ɡɚ ɩɚɫɚɠɢɪɨɦɿɫɬɤɿɫɬɸ 

ɚɜɬɨɛɭɫɿɜ. ɉɨɪɹɞɨɤ ɜɢɯɨɞɭ ɚɜɬɨɛɭɫɿɜ ɿɡ ɬɚɤɢɯ 
ȺɌɉ ɧɚ ɦɚɪɲɪɭɬɢ ɩɨɜɢɧɟɧ ɭɩɪɚɜɥɹɬɢɫɹ єɞɢ-

ɧɢɦ ɦɿɫɶɤɢɦ ɥɨɝɿɫɬɢɱɧɢɦ ɰɟɧɬɪɨɦ. 

 

ȼɢɫɧɨɜɤɢ 

1. Ɋɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ, ɹɤɿ 
ɞɨɡɜɨɥɹɸɬɶ ɨɰɿɧɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢ-

ɫɬɚɧɧɹ ɚɜɬɨɛɭɫɿɜ ɪɿɡɧɨʀ ɩɚɫɚɠɢɪɫɶɤɨʀ ɦɿɫɬɤɨ-
ɫɬɿ ɧɚ ɨɞɧɨɦɭ ɿ ɬɨɦɭ ɠ ɦɚɪɲɪɭɬɿ. 

2. ɍ ɦɿɫɬɚɯ ɿɡ ɧɚɩɪɭɠɟɧɢɦɢ ɩɚɫɚɠɢɪɨɩɨ-
ɬɨɤɚɦɢ, ɡɚ ɨɞɧɚɤɨɜɨʀ ɤɿɥɶɤɨɫɬɿ ɩɟɪɟɜɟɡɟɧɢɯ 
ɩɚɫɚɠɢɪɿɜ, ɜɢɬɪɚɬɢ ɧɚ ɬɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨ-
ɜɭɜɚɧɧɹ, ɩɨɬɨɱɧɢɣ ɪɟɦɨɧɬ ɿ ɩɚɥɢɜɨ ɚɜɬɨɛɭɫɿɜ 
ɬɢɦ ɦɟɧɲɿ, ɱɢɦ ɛɿɥɶɲɚ ɩɚɫɚɠɢɪɨɦɿɫɬɤɿɫɬɶ 
ɚɜɬɨɛɭɫɿɜ. 

3. Ⱦɨɜɟɞɟɧɨ, ɧɚɩɪɢɤɥɚɞ, ɳɨ, ɭ ɪɚɡɿ ɩɟɪɟɜɟ-
ɡɟɧɧɹ ɨɞɧɚɤɨɜɨʀ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ ɧɚ ɨɞ-
ɧɨɦɭ ɿ ɬɨɦɭ ɠ ɦɚɪɲɪɭɬɿ, ɩɨɪɿɜɧɹɥɶɧɿ ɜɢɬɪɚɬɢ 

ɩɚɥɢɜɚ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɜɬɨɛɭɫɿɜ ɨɫɨɛɥɢɜɨ 
ɜɟɥɢɤɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɩɨɬɟɧɰɿɣɧɨ є ɭ 2, 

ɚ ɜɟɥɢɤɨʀ ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ ɜ 1,6, ɪɚɡɿɜ 
ɦɟɧɲɿ, ɧɿɠ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɜɬɨɛɭɫɿɜ ɦɚɥɨʀ 
ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ. 



АȐȠȜȚȜȏіșьțȖȗ ȠȞȎțȟȝȜȞȠ, ȐȖȝ. 45, 2019 

 

 

68 

4. Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɫɨɤɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɩɟɪɟɜɿɡɧɢɰɶɤɚ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ ɩɨɬɪɟɛɭє ɪɚɞɢɤɚɥɶɧɨʀ ɨɪ-
ɝɚɧɿɡɚɰɿɣɧɨʀ ɦɨɞɟɪɧɿɡɚɰɿʀ ɣ ɩɨɜɢɧɧɚ ɭɩɪɚɜ-
ɥɹɬɢɫɹ єɞɢɧɢɦ ɦɿɫɶɤɢɦ ɥɨɝɿɫɬɢɱɧɢɦ ɰɟɧɬɪɨɦ. 
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Effectiveness of urban passenger transportation 

depending on the bus capacity 

Abstract. Problem.In the recent years, there has been 

a sharp decline in the key indicators of automobile 

transport infrastructure of Ukraine, with respect to 

the transport infrastructure of the developed coun-

tries. The level of quality and safety of civil passen-

ger traffic have declined substantially. The capacity 

of a passenger compartment reaches the number of 6 

persons per square metre which is practically twice 

the worldwide average; the transport runs with the 

intervals of 20 minutes; the average speed of public 

transport in cities is 18-21 km/h. Goal. The aim of 

this paper is justification of the technical and eco-

nomic expediency of the use of buses with the corre-

sponding capacity depending on the passenger vol-

ume. Methodology. Experimental studies of the fuel 

consumption by buses with different (seating and 

standing) capacity. Theoretical processing of statisti-

cal data on the fuel consumption and labour intensity 

of maintenance of buses. Results. The analysis has 

been carried out on the influence of bus capacity on 

the efficiency of urban transportation. It has been 

proven that with the heavy ridership when high and 

extra high capacity buses are used, the cost of trans-

portation is declining substantially in comparison to 

the buses of lower capacity. The mathematical mod-

els have been developed which help estimate the effi-

ciency of the use of buses with different capacity on 

the same route. In the cities with heavy passenger 

traffic when the same number of passengers are on 

board the cost of maintenance, operating repair and 

fuel of buses are lower when the bus capacity is 

higher. It is proven, for instance, that when trans-

porting the same number of passengers on the same 

route, with the use of buses of extra high passenger 

capacity the comparative fuel consumption can po-

tentially be twice less, and with the high passenger 

capacity 1.6 times less than when using lower ca-

pacity passenger buses. To provide the high efficacy 

of urban bus transportation the transport infrastruc-

ture needs radical organizational modernization and 

should be supervised by the single urban transport 

logistic centre. Practical value. One of the effective 

ways of reducing the cost of urban passenger trans-

portation has been determined. 

Key words: buses, civil passenger traffic, the struc-

ture of bus garages, the effectiveness of bus perfor-

mance, scientific service of transport system. 
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ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɝɨɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɫɤɢɯ  
ɩɟɪɟɜɨɡɨɤ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  
ɩɚɫɫɚɠɢɪɨɜɦɟɫɬɢɦɨɫɬɢ ɚɜɬɨɛɭɫɨɜ  

Пɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɩɚɫɫɚɠɢɪɨ-
ɜɦɟɫɬɢɦɨɫɬɢ ɚɜɬɨɛɭɫɨɜ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɨ-
ɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɟɪɟɜɨɡɨɤ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ 
ɧɚ ɧɚɩɪɹɠɟɧɧɵɯ ɩɚɫɫɚɠɢɪɨ-ɩɨɬɨɤɚɯ ɩɪɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɢ ɚɜɬɨɛɭɫɨɜ ɛɨɥɶɲɨɣ ɢ ɨɫɨɛɟɧɧɨ ɛɨɥɶɲɨɣ 
ɩɚɫɫɚɠɢɪɨ-ɜɦɟɫɬɢɦɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ-

ɫɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɟɪɟɜɨɡɨɤ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɜ-
ɬɨɛɭɫɚɦɢ ɦɚɥɨɣ ɩɚɫɫɚɠɢɪɨɜɦɟɫɬɢɦɨɫɬɢ.  
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɜɬɨɛɭɫɵ, ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɟɪɟ-
ɜɨɡɤɢ, ɫɬɪɭɤɬɭɪɚ ɚɜɬɨɛɭɫɧɵɯ ɩɚɪɤɨɜ, ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɪɚɛɨɬɵ ɚɜɬɨɛɭɫɨɜ, ɧɚɭɱɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ. 
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