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ɉȱȾȼɂɓȿɇɇə əɄɈɋɌȱ ȾȱȺȽɇɈɋɌɍȼȺɇɇə ȽȱȾɊɈɉɊɂȼɈȾȱȼ  
ɆɈȻȱɅɖɇɂɏ ɆȺɒɂɇ 

 

ɉɿɦɨɧɨɜ ȱ. Ƚ.1, Ɋɭɤɚɜɢɲɧɢɤɨɜ ɘ. ȼ.
1
 

1ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ 

 
Аɧɨɬɚɰіɹ. ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɪɿɡɧɢɯ ɫɢɫɬɟɦ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɫɬɚɬɚɩɚɪɚɦɟɬ-
ɪɢɱɧɨɝɨ ɦɟɬɨɞɭ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ. ȼɫɬɚɧɨɜɥɟɧɨ ɨɫɧɨɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɰɢɯ ɫɢɫɬɟɦ ɡɚ ɪɿɡɧɢɯ ɜɢɡɧɚ-
ɱɚɥɶɧɢɯ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɿ ɡɞɿɫɧɟɧɨ ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɰɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. ȼɢɤɨɪɢɫ-
ɬɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɧɹ ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɫɨɤɭ ɹɤɿɫɬɶ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ  ɜ ɝɿɞɪɨ-

ɩɪɢɜɨɞɚɯ ɦɨɛɿɥɶɧɢɯ ɦɚɲɢɧ.. 
Кɥɸɱɨɜі ɫɥɨɜɚ: ɛɭɞɿɜɟɥɶɧɚ ɦɚɲɢɧɚ, ɝɿɞɪɨɩɪɢɜɿɞ, ɞɿɚɝɧɨɫɬɢɤɚ, ɹɤɿɫɬɶ ɞɿɚɝɧɨɫɬɢɤɢ, ɜɥɚɫɬɢɜɨɫɬɿ 
ɫɢɫɬɟɦ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. 
 

ȼɫɬɭɩ 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɟɤɫɩɥɭɚɬɚɰɿʀ ɛɭɞɿɜɟɥɶɧɢɯ 
ɦɚɲɢɧ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɨɛɨɬɢ  
ɝɿɞɪɨɩɪɢɜɨɞɭ. ɋɢɫɬɟɦɚ ɡɚɯɨɞɿɜ, ɹɤɚ ɡɚɛɟɡɩɟ-
ɱɭɸє ɣɨɝɨ ɟɮɟɤɬɢɜɧɭ ɪɨɛɨɬɭ  ɛɚɡɭєɬɶɫɹ ɧɚ 
ɞɿɚɝɧɨɫɬɢɰɿ. Ⱦɿɚɝɧɨɫɬɭɜɚɧɧɹ ɝɿɞɪɨɩɪɢɜɨɞɭ 
ɧɟɨɛɯɿɞɧɨ ɡɪɨɛɢɬɢ ɧɚ ɟɬɚɩɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ 
ɩɨɫɬɿɣɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ ɩɪɨɰɟɫɿ ɜɢɝɨɬɨɜ-
ɥɟɧɧɹ ɣɨɝɨ ɟɥɟɦɟɧɬɿɜ ɬɚ  ɟɤɫɩɥɭɚɬɚɰɿʀ. 

 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

ɇɚ ɪɿɡɧɢɯ ɟɬɚɩɚɯ ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɝɨ ɰɢɤɥɭ 
ɦɚɲɢɧɢ ɡ ɝɿɞɪɨɩɪɢɜɨɞɨɦ ɹɤɿɫɬɶ ɞɿɚɝɧɨɫ-

ɬɭɜɚɧɧɹ ɡɚɛɟɡɩɟɱɭɸɬɶ ɪɿɡɧɿ ɩɨɤɚɡɧɢɤɢ. ɇɚ 
ɡɚɜɨɞɚɯ-ɜɢɪɨɛɧɢɤɚɯ ɬɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɡ ɪɟ-
ɦɨɧɬɭ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ ɿ ʀɯɧɿɯ ɞɟɬɚɥɟɣ ɨɫɧɨɜ-
ɧɨɸ ɜɢɦɨɝɨɸ ɞɨ ɞɿɚɝɧɨɫɬɢɱɧɨɝɨ ɭɫɬɚɬɤɭɜɚɧ-
ɧɹ є ɜɢɫɨɤɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿ ɞɨɫɬɚɬɧɹ ɬɨɱ-
ɧɿɫɬɶ ɜɢɦɿɪɿɜ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. 
ȼɚɪɬɿɫɬɶ ɭɫɬɚɬɤɭɜɚɧɧɹ є ɜɚɠɥɢɜɨɸ, ɚɥɟ ɧɟ 
ɝɨɥɨɜɧɨɸ ɭɦɨɜɨɸ.  

ɇɚ ɛɚɡɚɯ ɦɟɯɚɧɿɡɚɰɿʀ ɧɚɣɱɚɫɬɿɲɟ ɧɟ ɜɞɚ-

єɬɶɫɹ ɡɚɛɟɡɩɟɱɢɬɢ ɡɚɜɚɧɬɚɠɟɧɧɹ ɞɿɚɝɧɨɫ-

ɬɢɱɧɨɝɨ ɭɫɬɚɬɤɭɜɚɧɧɹ ɜ ɬɚɤɨɦɭ ɨɛɫɹɡɿ, ɹɤ ɧɚ 
ɡɚɜɨɞɚɯ, ɬɨɦɭ ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɟ ɬɚ ɤɨɲ-

ɬɨɜɧɟ ɞɿɚɝɧɨɫɬɢɱɧɟ ɭɫɬɚɬɤɭɜɚɧɧɹ, ɹɤɟ ɜɢɩɭɫ-
ɤɚєɬɶɫɹ ɞɥɹ ɡɚɜɨɞɿɜ, є ɦɚɥɨɟɮɟɤɬɢɜɧɢɦ. ɇɚ 
ɛɚɡɚɯ ɦɟɯɚɧɿɡɚɰɿʀ ɞɿɚɝɧɨɫɬɢɱɧɟ ɭɫɬɚɬɤɭɜɚɧɧɹ 
ɩɨɜɢɧɧɟ ɛɭɬɢ ɭɧɿɜɟɪɫɚɥɶɧɢɦ, ɦɚɬɢ ɧɟɜɢɫɨɤɭ 
ɜɚɪɬɿɫɬɶ ɿ ɡɞɿɣɫɧɸɜɚɬɢ  ɜɢɦɿɪɸɜɚɧɧɹ ɞɿɚɝɧɨ-
ɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɡ ɞɨɫɬɚɬɧɶɨɸ ɬɨɱɧɿɫɬɸ 

[1]. 

 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ 

ɍ ɩɨɥɶɨɜɢɯ ɭɦɨɜɚɯ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ 
ɡɧɿɦɧɟ, ɡɧɿɦɧɟ ɡɿ ɫɩɟɰɿɚɥɶɧɢɦɢ ɩɿɞ’єɞɧɭ-

ɜɚɥɶɧɢɦɢ ɩɪɢɫɬɪɨɹɦɢ ɬɚ ɛɨɪɬɨɜɟ ɞɿɚɝɧɨɫɬɢɱ-
ɧɟ ɭɫɬɚɬɤɭɜɚɧɧɹ, ɹɤɟ ɜɛɭɞɨɜɚɧɟ ɜ ɝɿɞɪɨɩɪɢ-
ɜɿɞ. 

ɇɟɜɢɫɨɤɚ ɜɚɪɬɿɫɬɶ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɨ-
ɫɬɚɬɧɶɨʀ ɬɨɱɧɨɫɬɿ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ є ɨɫɧɨɜɧɢ-
ɦɢ ɜɢɦɨɝɚɦɢ ɞɨ ɩɚɪɚɦɟɬɪɿɜ ɛɨɪɬɨɜɨɝɨ 
ɞɿɚɝɧɨɫɬɢɱɧɨɝɨ ɭɫɬɚɬɤɭɜɚɧɧɹ. 

Ɂɧɿɦɧɟ ɬɚ ɲɜɢɞɤɨɡɧɿɦɧɟ ɞɿɚɝɧɨɫɬɢɱɧɟ 
ɭɫɬɚɬɤɭɜɚɧɧɹ, ɜɢɦɚɝɚє ɜɢɬɪɚɬ ɧɚ ɞɨɫɬɚɜɤɭ, 

ɳɨ ɩɨɫɬɿɣɧɨ ɡɛɿɥɶɲɭɸɬɶɫɹ ɡ ɪɨɫɬɨɦ ɰɿɧ ɧɚ 
ɟɧɟɪɝɨɧɨɫɿʀ. ɉɪɚɤɬɢɱɧɨ ɜɫɿ ɡɚɜɨɞɢ-ɜɢɪɨɛɧɢɤɢ 

ɡɚɛɨɪɨɧɹɸɬɶ ɪɨɡɛɢɪɚɧɧɹ ɝɿɞɪɨɩɪɢɜɨɞɭ ɜ ɩɨ-
ɥɶɨɜɢɯ ɭɦɨɜɚɯ. ɉɿɞ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɰɢɦ 
ɭɫɬɚɬɤɭɜɚɧɧɹɦ ɦɨɠɥɢɜɟ ɡɚɫɦɿɱɟɧɧɹ ɪɨɛɨɱɨʀ 
ɪɿɞɢɧɢ, ɡɨɤɪɟɦɚ ɩɿɞ ɱɚɫ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɟɤɨɧ-
ɬɚɤɬɧɢɯ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧɧɹ.  

Ɂɚɜɞɚɧɧɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ, ɹɤɿ 
ɜɢɡɧɚɱɚɸɬɶ ɹɤɿɫɬɶ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ, ɜɢɪɿɲɭɜɚ-
ɥɨɫɶ ɨɩɢɫɚɧɢɦ ɧɢɠɱɟ ɫɩɨɫɨɛɨɦ. ɫɩɨɫɿɛ.  

 

ȼɢɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɹɤɨɫɬɿ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɝɿɞɪɨɩɪɢɜɨɞɿɜ 

Ɂɚɛɟɡɩɟɱɟɧɧɹ ɬɨɱɧɨɫɬɿ  є ɡɚɝɚɥɶɧɢɦ ɡɚ-
ɜɞɚɧɧɹɦ ɞɥɹ ɜɫɿɯ ɫɮɟɪ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɿɚɝɧɨɫ-
ɬɢɤɢ, ɜɨɧɨ ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɲɥɹɯɨɦ ɩɿɞɜɢɳɟɧ-
ɧɹ ɬɨɱɧɨɫɬɿ ɜɢɦɿɪɸɜɚɧɧɹ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚ-
ɪɚɦɟɬɪɿɜ ɚɛɨ ɡɦɿɧɧɢɦ ɩɪɢɧɰɢɩɨɦ ʀɯɧɶɨɝɨ 
ɜɢɦɿɪɸɜɚɧɧɹ (ɫɬɚɬɨɩɚɪɚɦɟɬɪɢɱɧɢɣ ɿ ɬɟɪɦɨ-
ɞɢɧɚɦɿɱɧɢɣ ɦɟɬɨɞɢ). Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɿɧ-
ɲɢɯ ɩɨɤɚɡɧɢɤɿɜ, ɹɤɿ ɜɢɡɧɚɱɚɸɬɶ ɹɤɿɫɬɶ ɞɿɚɝ-
ɧɨɫɬɭɜɚɧɧɹ, ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɩɟɪɟɯɿɞɧɢɦɢ ɩɪɨɰɟɫɚɦɢ,  
ɩɭɥɶɫɚɰɿєɸ ɬɢɫɤɭ ɬɨɳɨ [1]. Ɉɞɧɨɱɚɫɧɨ ɫɬɜɨ-
ɪɸɸɬɶɫɹ ɫɢɫɬɟɦɢ ɡ ɞɿɚɝɧɨɫɬɢɱɧɢɦɢ ɩɚɪɚɦɟɬ-
ɪɚɦɢ, ɪɿɡɧɢɦɢ ɡɚ ɫɜɨʀɦ ɮɿɡɢɱɧɢɦ ɡɦɿɫɬɨɦ ɬɚ 
ɪɨɡɦɿɪɧɨɫɬɹɦɢ, ɳɨ ɭɫɤɥɚɞɧɸɜɚɥɨ  ɜɫɬɚɧɨɜ-
ɥɟɧɧɹ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɰɢɦɢ ɫɢɫɬɟɦɚɦɢ ɬɚ ɩɨɪɿɜ-
ɧɹɧɧɹ ʀɯɧɿɯ ɹɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. 

ȼɢɪɿɲɟɧɧɹ ɰɶɨɝɨ ɡɚɜɞɚɧɧɹ ɛɭɥɨ ɡɧɚɣɞɟɧɨ 
ɲɥɹɯɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɡɜ’ɹɡɤɭ ɦɿɠ ɞɿɚɝɧɨɫɬɢɱ-
ɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɝɿɞɪɨɚɝɪɟɝɚɬɚ ɬɚ ɫɬɪɭɤɬɭ-
ɪɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɡɨɤɪɟɦɚ ɬɢɦɢ, ɹɤɿ ɜɢ-
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ɡɧɚɱɚɸɬɶ ɫɬɭɩɿɧɶ ɣɨɝɨ ɡɧɨɲɭɜɚɧɧɹ (ɡɚɡɨɪɚ-
ɦɢ). Ɉɞɧɚɤ ɡɚɥɟɠɧɨɫɬɿ, ɹɤɿ ɡɜ’ɹɡɭɸɬɶ ɫɬɪɭɤ-
ɬɭɪɧɿ ɬɚ ɞɿɚɝɧɨɫɬɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɝɿɞɪɨɚɝɪɟɝɚ-
ɬɿɜ, ɦɿɫɬɹɬɶ ɡɧɚɱɟɧɧɹ ɡɚɡɨɪɿɜ, ɳɨ ɡɚɥɢɲɚɸɬɶ-
ɫɹ ɧɟɜɿɞɨɦɢɦɢ ɩɿɫɥɹ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ. ɒɥɹɯɨɦ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɩɪɨɰɟɫɭ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ ɜɞɚɥɨɫɹ ɨɞɟɪ-
ɠɚɬɢ ɡɚɥɟɠɧɨɫɬɿ, ɡɚ ɹɤɢɦɢ ɡɧɚɱɟɧɧɹ ɫɬɪɭɤ-
ɬɭɪɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɡɚɦɿɧɟɧɿ ɜɿɞɩɨɜɿɞɧɢɦɢ 
ɞɿɚɝɧɨɫɬɢɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. ɐɟ ɞɨɡɜɨɥɹє 
ɜɢɡɧɚɱɢɬɢ ɜɿɞɧɨɫɧɭ ɩɨɯɢɛɤɭ ɜɢɦɿɪɸɜɚɧɧɹ 

ɫɬɪɭɤɬɭɪɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ ɡɚ 
ɭɦɨɜɢ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɡɧɚɱɟɧɶ ɡɚɡɨɪɿɜ [2]. . 

ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɪɿɡɧɢɦɢ ɡɚ  ɫɜɨʀɦ ɮɿɡɢɱ-
ɧɢɦ ɡɦɿɫɬɨɦ ɬɚ ɪɨɡɦɿɪɧɨɫɬɹɦɢ ɜ ɞɿɚɝɧɨɫɬɢɱ-
ɧɢɯ ɩɚɪɚɦɟɬɪɚɯ ɜɢɦɿɪɹɸɬɶɫɹ ɬɿ ɫɬɪɭɤɬɭɪɧɿ 
ɩɚɪɚɦɟɬɪɢ ɝɿɞɪɨɚɝɪɟɝɚɬɚ, ɹɤɿ ɜɢɡɧɚɱɚɸɬɶ ɣɨ-
ɝɨ ɡɧɨɲɭɜɚɧɧɹ. 

Ɂ’ɹɜɢɥɚɫɹ ɦɨɠɥɢɜɿɫɬɶ ɡɪɨɛɢɬɢ ɨɛ’єɤɬɢɜɧɟ 

ɨɰɿɧɸɜɚɧɧɹ ɬɚ ɩɨɪɿɜɧɹɧɧɹ ɫɢɫɬɟɦ ɞɿɚɝɧɨ-
ɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ (ɦɟɬɨɞɢ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ) 
ɡɚ ɩɨɯɢɛɤɨɸ, ɜɢɡɧɚɱɢɬɢ ɜɧɟɫɨɤ ɤɨɠɧɨɝɨ 
ɞɿɚɝɧɨɫɬɢɱɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɞɨ ɡɚɝɚɥɶɧɨʀ ɩɨɯɢ-
ɛɤɢ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɚ ɡɚ ɤɪɢɬɟɪɿєɦ ɜɚɪɬɨɫɬɿ 
ɜɫɬɚɧɨɜɢɬɢ ɪɚɰɿɨɧɚɥɶɧɢɣ ɤɨɦɩɥɟɤɬ ɡɚɫɨɛɿɜ 
ɜɢɦɿɪɸɜɚɧɧɹ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ [2].  

ɇɚ ɨɫɧɨɜɿ ɞɨɫɥɿɞɠɟɧɧɹ ɰɶɨɝɨ ɠ ɡɜ’ɹɡɤɭ 
ɪɨɡɪɨɛɥɟɧɢɣ ɦɟɬɨɞ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɝɿɞɪɨɚɝ-
ɪɟɝɚɬɿɜ ɜɢɦɿɪɨɦ ɩɚɪɚɦɟɬɪɚ, ɹɤɢɣ ɜɢɡɧɚɱɚє 
ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ, ɜ ɨɞɧɿɣ ɤɪɚɩɰɿ 
ɝɿɞɪɨɩɪɢɜɨɞɭ. ɐɟ ɞɨɡɜɨɥɢɥɨ ɡɚ ɭɦɨɜɢ ɡɛɟɪɟ-
ɠɟɧɧɹ ɜɿɪɨɝɿɞɧɨɫɬɿ ɡɚɛɟɡɩɟɱɢɬɢ ɬɚɤɢɣ ɜɚɠɥɢ-
ɜɢɣ ɩɨɤɚɡɧɢɤ ɹɤɨɫɬɿ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ, ɹɤ 
ɜɚɪɬɿɫɬɶ [2, 3]. Ȼɭɥɢ ɞɨɫɥɿɞɠɟɧɿ ɬɚ ɜɫɬɚɧɨɜ-
ɥɟɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɫɢɫɬɟɦ ɡ ɩɨ-
ɞɚɱɟɸ ɬɚ ɬɢɫɤɨɦ ɹɤ ɜɢɡɧɚɱɚɥɶɧɿ ɞɿɚɝɧɨɫɬɢɱɧɿ 
ɩɚɪɚɦɟɬɪɢ. 

ɐɹ ɪɨɛɨɬɚ є ɩɪɨɞɨɜɠɟɧɧɹɦ ɞɨɫɥɿɞɠɟɧɧɹ 
ɡɜ’ɹɡɤɿɜ ɦɿɠ ɫɬɪɭɤɬɭɪɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɿ 
ɜɢɡɧɚɱɚɸɬɶ ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɝɿɞɪɨɚɝɪɟɝɚɬɿɜ ɬɚ 

ɫɢɫɬɟɦ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ɇɟɬɨɸ 
ɞɨɫɥɿɞɠɟɧɧɹ є ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɞɿɚɝɧɨɫɬɭ-
ɜɚɧɧɹ ɲɥɹɯɨɦ ɜɫɬɚɧɨɜɥɟɧɧɹ  ɬɚ ɜɢɤɨɪɢɫɬɚɧ-
ɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɰɢɯ ɫɢ-
ɫɬɟɦ. 

 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɣ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ  
ɫɢɫɬɟɦ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 

ɋɬɚɧɞɚɪɬɧɚ ɫɢɫɬɟɦɚ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚ-
ɦɟɬɪɿɜ ɩɟɪɟɞɛɚɱɚє ɜɿɞɬɜɨɪɟɧɧɹ ɩɿɞ ɱɚɫ  ɤɨɠ-
ɧɨɝɨ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɢɫɤɭ p, ɬɟɦɩɟɪɚɬɭɪɢ t 

(ɜ’ɹɡɤɨɫɬɿ) ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɬɚ ɱɚɫɬɨɬɢ ɨɛɟɪ-
ɬɚɧɧɹ ɜɚɥɚ ɧɚɫɨɫɚ n ɩɨɫɬɿɣɧɢɦɢ ɜɿɞɬɜɨɪɟɧɢ-
ɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɚ ɭ ɪɚɡɿ ɡɦɿɧɢ ɤɨɟɮɿɰɿєɧɬɚ 
ɩɨɞɚɱɿ η, ɩɨɞɚɱɿ Q ɚɛɨ ɜɧɭɬɪɿɲɧɿɯ ɜɢɬɨɤɿɜ ɭ 
ɝɿɞɪɨɚɝɪɟɝɚɬɿ Qɜ.ɜ ɜɢɡɧɚɱɚɥɶɧɨɝɨ ɞɿɚɝɧɨɫɬɢɱ-

ɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɞɿɣɫɧɸɜɚɬɢ ɨɰɿɧɸɜɚɧɧɹ ɬɟ-
ɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɝɿɞɪɨɚɝɪɟɝɚɬɚ.  

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɩɚɪɚɦɟɬɪɿɜ, ɡɦɿɧɚ ɹɤɢɯ ɭ 
ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɪɚɤɬɢɱɧɨ ɧɟ  ɜɩɥɢɜɚє 
ɧɚ ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɝɿɞɪɨɚɝɪɟɝɚɬɚ (ɝɟɨɦɟɬɪɢɱɧɿ 
ɪɨɡɦɿɪɢ, ɳɿɥɶɧɿɫɬɶ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ, ɩɪɢɫɤɨ-
ɪɟɧɧɹ ɫɢɥɢ ɜɚɝɢ ɬɨɳɨ), ɿ ɜɿɞɬɜɨɪɟɧɢɯ ɩɚɪɚɦɟ-
ɬɪɿɜ ɡɜ’ɹɡɨɤ ɦɿɠ ɫɬɪɭɤɬɭɪɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ɬɚ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɿ ɜɢɡɧɚɱɚɸɬɶ ɬɟɯɧɿɱɧɢɣ 
ɫɬɚɧ ɝɿɞɪɨɚɝɪɟɝɚɬɚ, ɜɢɪɚɠɚєɬɶɫɹ ɬɚɤɢɦɢ ɡɚ-
ɥɟɠɧɨɫɬɹɦɢ [2]: 

– ɩɿɞ ɱɚɫ  ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɤɨɟɮɿɰɿєɧɬɨɦ 
ɩɨɞɚɱɿ»: 

 

 1 1 ɧ,f C S ;  (1) 

 

– ɩɿɞ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɩɨɞɚɱɟɸ»: 

 

 2 2 ɧ,Q f C S .  (2) 

 

ɉɨɪɿɜɧɹєɦɨ ɡɚ ɩɨɯɢɛɤɨɸ  ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ 

ɧɚɫɨɫ, ɜɢɤɨɪɢɫɬɚɜɲɢ ɫɢɫɬɟɦɭ, ɞɟ ɜɢɡɧɚɱɚɥɶ-
ɧɢɦ ɩɚɪɚɦɟɬɪɨɦ є ɱɚɫɬɨɬɚ ɨɛɟɪɬɚɧɧɹ ɧɚɫɨɫɚ 
(ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɱɚɫɬɨɬɨɸ»). ɍ ɰɶɨɦɭ 
ɜɢɩɚɞɤɭ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ 
ɭɦɨɜɢ  ɩɨɫɬɿɣɧɢɯ ɬɢɫɤɭ, ɬɟɦɩɟɪɚɬɭɪɢ ɪɨɛɨɱɨʀ 
ɪɿɞɢɧɢ ɬɚ ɜɢɬɪɚɬ ɱɟɪɟɡ ɞɪɨɫɟɥɶ ɩɨɫɬɿɣɧɨɝɨ 
ɩɟɪɟɬɢɧɭ. Ɂɚ ɱɚɫɬɨɬɨɸ ɨɛɟɪɬɚɧɧɹ, ɤɨɥɢ  ɧɚ 
ɞɪɨɫɟɥɿ ɩɨɫɬɿɣɧɨɝɨ ɩɟɪɟɬɢɧɭ ɜɢɧɢɤɚє ɬɢɫɤ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ,  ɜɢɡɧɚɱɚєɬɶɫɹ ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ 
ɧɚɫɨɫɚ: 

 

 3 3 í,xn f C S .  (3) 

 

ɍ ɡɚɥɟɠɧɨɫɬɹɯ (1)–(3) ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɿɡ-
ɧɢɯ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɫɢɫɬɟɦɚɦ ɨɰɿɧɸɸɬɶɫɹ  
ɡɚɡɨɪɢ ɜ ɧɚɫɨɫɿ ɧS , ɳɨ ɞɨɡɜɨɥɹє ɩɨɪɿɜɧɹɬɢ  

ɫɢɫɬɟɦɢ ɡɚ ɩɨɯɢɛɤɨɸ. 

Ɋɿɜɧɹɧɧɹ ɜɢɬɪɚɬ, ɳɨ ɦɨɞɟɥɸɸɬɶ ɩɪɨɰɟɫ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɧɚɫɨɫɚ, ɜɢɝɥɹɞɚɸɬɶ ɬɚɤɢɦ 
ɱɢɧɨɦ: 

ɉɿɞ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɤɨɟɮɿɰɿєɧɬɨɦ 
ɩɨɞɚɱɿ»: 

 

 ɜ.ɭ ɧ ɧ

ɧ ɧ

, , ,
1 0

Q p t n S Q
F

nV nV
     ; (4) 

 

– ɩɿɞ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɩɨɞɚɱɟɸ»: 

 

 Qɧ ɧ ɜ.ɭ ɧ ɧ, , , 0F nV Q p t n S Q    ; (5) 

 

– ɩɿɞ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɱɚɫɬɨɬɨɸ 

ɨɛɟɪɬɚɧɧɹ»: 
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   nx x ɧ ɜ.ɭ ɧ ɧ ɞ, , , 0F n V Q p t n S Q f    ;  (6) 

 

ɞɟ nVɧ, Qɜ.ɜ, Qɧ – ɬɟɨɪɟɬɢɱɧɚ ɩɨɞɚɱɚ, ɜɧɭɬɪɿ-
ɲɧɿ ɜɢɬɨɤɢ ɜ ɧɚɫɨɫɿ ɬɚ ɣɨɝɨ ɩɨɞɚɱɚ, ɳɨ ɜɢ-
ɬɪɚɱɚɸɬɶɫɹ ɧɚ ɡɞɿɣɫɧɟɧɧɹ ɪɨɛɨɱɨʀ ɨɩɟɪɚɰɿʀ 
ɝɿɞɪɨɦɨɬɨɪɨɦ ɚɛɨ ɝɿɞɪɨɰɢɥɿɧɞɪɨɦ (ɝɿɞɪɨɞɜɢ-
ɝɭɧɨɦ); ɧS  – ɫɭɤɭɩɧɿɫɬɶ ɡɚɡɨɪɿɜ, ɳɨ ɜɢɡɧɚ-
ɱɚɸɬɶ ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɧɚɫɨɫɚ, Vɧ – ɪɨɛɨɱɢɣ 

ɨɛ’єɦ ɧɚɫɨɫɚ, ɞf  – ɩɥɨɳɚ ɞɪɨɫɟɥɹ ɩɨɫɬɿɣɧɨɝɨ 
ɩɟɪɟɬɢɧɭ. 

Ɋɿɜɧɹɧɧɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɚɛɫɨɥɸɬɧɨʀ ɩɨ-
ɯɢɛɤɢ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɧɚɫɨɫɚ «ɡɚ ɤɨɟɮɿ-
ɰɿєɧɬɨɦ ɩɨɞɚɱɿ», «ɡɚ ɩɨɞɚɱɟɸ» ɬɚ «ɡɚ ɱɚɫɬɨ-
ɬɨɸ ɨɛɟɪɬɚɧɧɹ» ɨɬɪɢɦɭєɦɨ ɧɚ ɨɫɧɨɜɿ ɞɢɮɟ-
ɪɟɧɰɿɚɥɚ ɮɭɧɤɰɿɣ F (4), QɧF (5), nxF (6), 

ɡɚɦɿɧɢɜɲɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɬɟɨɪɿʀ ɩɨɦɢɥɨɤ [2, 
4] ɡɛɿɥɶɲɟɧɧɹ ɱɚɫɬɨɤ ɩɨɯɿɞɧɢɯ ɡɚ ɞɿɚɝɧɨɫ-

ɬɢɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɚɛɫɨɥɸɬɧɢɦɢ ɩɨɯɢɛ-
ɤɚɦɢ ʀɯɧɶɨɝɨ ɜɢɦɿɪɭ. 

ɉɿɞ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɤɨɟɮɿɰɿєɧɬɨɦ 
ɩɨɞɚɱɿ»: 
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

 ;  (7) 

 

– ɩɿɞ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɩɨɞɚɱɟɸ»: 
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       

; (8) 

 

– ɩɿɞ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɱɚɫɬɨɬɨɸ 

ɨɛɟɪɬɚɧɧɹ»: 
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       



, (9) 

 

ɞɟ  i i
1

í í

1
F F

A
S S

 
 

 
; i 1 kS A S  – ɫɩɿɜɜɿɞɧɨ-

ɲɟɧɧɹ  ɪɨɡɦɿɪɿɜ ɡɚɡɨɪɿɜ ɭ ɧɚɫɨɫɿ (ɬɨɞɿ 
i 1 kdS A dS ); Sɧɪ, Sɧn, Sɧt, QɧS , ɧfS   

ɡɚɝɚɥɶɧɚ ɩɨɯɢɛɤɚ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɧɚɫɨɫɚ ɜɿɞ 
ɨɤɪɟɦɢɯ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ (ɬɢɫɤɭ, 
ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɧɚɫɨɫɚ, ɬɟɦɩɟɪɚɬɭɪɢ, ɚ 
ɬɚɤɨɠ ɧɟɬɨɱɧɨɫɬɿ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɪɨɫɟɥɹ ɩɨɫ-
ɬɿɣɧɨɝɨ ɩɟɪɟɬɢɧɭ; 

ɪ = 0,02ɪ; n = 0,02nmax; t = 0,02t;  

f = 0,02f  ɚɛɫɨɥɸɬɧɿ ɩɨɯɢɛɤɢ ɜɢɦɿɪɭ 
ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɚ ɬɚɤɨɠ ɩɨɯɢɛɤɚ 

ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɪɨɫɟɥɹ ɩɨɫɬɿɣɧɨɝɨ ɩɟɪɟɬɢɧɭ 

ɩɿɞ ɱɚɫ ɣɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɢɥɚɞɿɜ ɞɪɭɝɨɝɨ 
ɤɥɚɫɭ ɬɨɱɧɨɫɬɿ ɡɝɿɞɧɨ ɡɿ   ɫɬɚɧɞɚɪɬɚɦɢ [1] 

ȼɿɞɧɨɫɧɚ ɩɨɯɢɛɤɚ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɧɚɫɨɫɚ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

 

ɧ
ɧ

ɧ

S
S

S


  .               (10) 

 

ɇɚ ɨɫɧɨɜɿ ɡɚɥɟɠɧɨɫɬɟɣ (8)–(10) ɛɭɥɢ ɨɬ-
ɪɢɦɚɧɿ ɡɧɚɱɟɧɧɹ ɜɿɞɧɨɫɧɢɯ ɩɨɯɢɛɨɤ ɜɢɦɿɪɸ-
ɜɚɧɧɹ ɡɚɡɨɪɿɜ ɞɥɹ ɪɨɡɝɥɹɧɭɬɢɯ ɫɢɫɬɟɦ  
(ɬɚɛɥ. 1), ɚ ɬɚɤɨɠ ʀɯ ɫɤɥɚɞɨɜɿ ɜɿɞ ɜɢɦɿɪɸɜɚɧ-
ɧɹ ɬɢɫɤɢ (ɬɚɛɥ. 2), ɬɟɦɩɟɪɚɬɭɪɢ ɪɨɛɨɱɨʀ ɪɿɞɢ-
ɧɢ (ɬɚɛɥ. 3), ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɜɚɥɚ ɧɚɫɨɫɚ 
(ɬɚɛɥ. 4)  ɬɚ ɣɨɝɨ ɩɨɞɚɱɿ (ɬɚɛɥ. 5). 

 

Ɍɚɛɥɢɰɹ 1 – ȼɢɡɧɚɱɟɧɧɹ ɜɿɞɧɨɫɧɢɯ ɩɨɯɢɛɨɤ  
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ 

ȼɢɡɧɚɱɚɥɶɧɢɣ  
ɩɚɪɚɦɟɬɪ 

  
íQ  xn  

ȼɿɞɬɜɨɪɟɧɿ ɩɚɪɚɦɟɬɪɢ p, t, n p, t, n p, t, íQ  

Ɂɧɚɱɟɧɧɹ   Ɂɧɚɱɟɧɧɹ ɩɨɯɢɛɨɤ 

0.98 0.77 0.77 1.1 

0.95 0.30 0.30 0.54 

0.90 0.15 0.16 0.30 

0.85 0.10 0.11 0.25 

0.80 0.08 0.09 0.21 

0.75 0.07 0.07 0.20 

0.70 0.06 0.065 0.17 

0.65 0.05 0.06 0.16 

0.60 0.05 0.05 0.15 
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Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɢɛɨɤ 

ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ, ɧɚɜɟɞɟɧɢɯ ɭ ɬɚɛɥ. 1–5, ɞɟ-
ɦɨɧɫɬɪɭє, ɳɨ ɡ ɩɨɝɿɪɲɟɧɧɹɦ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚ-
ɧɭ ɧɚɫɨɫɿɜ (ɡɦɟɧɲɟɧɧɹɦ   ɜɿɞ 0.98 ɞɨ 0.6) 
ɡɦɟɧɲɭєɬɶɫɹ ɜɿɞɧɨɫɧɚ ɩɨɯɢɛɤɚ ɞɿɚɝɧɨɫɬɭ-

ɜɚɧɧɹ (ɞɨ 77–110 %, ɞɨ 5–15 %). ɉɪɢɱɢɧɨɸ 
ɰɶɨɝɨ є ɡɛɿɥɶɲɟɧɧɹ ɡɚɡɨɪɿɜ ɭ ɫɩɨɥɭɱɟɧɧɿ ɞɟ-
ɬɚɥɟɣ ɧɚɫɨɫɿɜ, ɚ ɨɬɠɟ, ɿ ɡɪɨɫɬɚɧɧɹ  ɜɧɭɬɪɿɲɧɿɯ 
ɜɢɬɨɤɿɜ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ.  

 
Ɍɚɛɥɢɰɹ 2 – Ɂɧɚɱɟɧɧɹ ɫɤɥɚɞɨɜɢɯ ɜɿɞ ɜɢɦɿɪɸɜɚɧɧɹ 

ɬɢɫɤɭ 
 

ȼɢɡɧɚɱɚɥɶɧɢɣ 
ɩɚɪɚɦɟɬɪ 

  ɧQ  xn  

ȼɿɞɬɜɨɪɟɧɿ  
ɩɚɪɚɦɟɬɪɢ 

p, t, n p, t, n p, t, ɧQ  

Ɂɧɚɱɟɧɧɹ   Ɂɧɚɱɟɧɧɹ ɩɨɯɢɛɨɤ 

0.98 0.006 0.006 0.222 

0.95 0.006 0.006 0.112 

0.90 0.007 0.007 0.069 

0.85 0.007 0.007 0.054 

0.80 0.007 0.007 0.047 

0.75 0.007 0.007 0.042 

0.70 0.007 0.007 0.038 

0.65 0.007 0.007 0.036 

0.60 0.007 0.007 0.034 

 

Ɉɫɧɨɜɧɿ ɜɧɟɫɤɢ ɞɨ ɡɚɝɚɥɶɧɨʀ ɩɨɯɢɛɤɢ 

ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɞɚɸɬɶ ɩɨɯɢɛɤɢ ɜɢɦɿɪɸɜɚɧɧɹ 

ɩɨɞɚɱɿ ɬɚ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɜɚɥɚ ɧɚɫɨɫɚ 
(ɡɦɟɧɲɭɸɱɢɫɶ ɜɿɞ 48–39 % ɞɨ 20–30 %, ɚɥɟ 
ɡɚɥɢɲɚɸɱɢɫɶ ɨɫɧɨɜɧɢɦɢ). Ɇɟɧɲɭ ɬɚ ɩɪɚɤ-
ɬɢɱɧɨ ɨɞɧɚɤɨɜɭ ɩɨɯɢɛɤɭ ɞɚє ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ 
«ɡɚ ɤɨɟɮɿɰɿєɧɬɨɦ ɩɨɞɚɱɿ» ɿ «ɡɚ ɩɨɞɚɱɟɸ». 

 
Ɍɚɛɥɢɰɹ 3 – Ɂɧɚɱɟɧɧɹ ɫɤɥɚɞɨɜɢɯ ɜɿɞ ɜɢɦɿɪɸɜɚɧɧɹ 

ɬɟɦɩɟɪɚɬɭɪɢ 

 

ȼɢɡɧɚɱɚɥɶɧɢɣ  
ɩɚɪɚɦɟɬɪ 

  
íQ  xn  

ȼɿɞɬɜɨɪɟɧɿ  
ɩɚɪɚɦɟɬɪɢ 

p, t, n p, t, n p, t, íQ  

Ɂɧɚɱɟɧɧɹ   Ɂɧɚɱɟɧɧɹ ɩɨɯɢɛɨɤ 

0.98 0.012 0.012 0.024 

0.95 0.013 0.013 0.03 

0.90 0.013 0.013 0.034 

0.85 0.013 0.013 0.036 

0.80 0.013 0.013 0.037 

0.75 0.013 0.013 0.038 

0.70 0.013 0.013 0.038 

0.65 0.013 0.013 0.039 

0.60 0.013 0.013 0.039 

 

Ⱦɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɱɚɫɬɨɬɨɸ» ɞɚє ɜ 1,4–3 

ɪɚɡɢ ɛɿɥɶɲɭ ɩɨɯɢɛɤɭ ɡɚ ɪɚɯɭɧɨɤ ɩɨɯɢɛɨɤ 

ɜɢɦɿɪɸɜɚɧɧɹ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ, ɬɢɫɤɭ ɣ ɩɨ-

ɯɢɛɤɢ ɜɢɝɨɬɨɜɥɟɧɧɹ ɞɪɨɫɟɥɹ ɩɨɫɬɿɣɧɨɝɨ ɩɟ-
ɪɟɬɢɧɭ. 

 
Ɍɚɛɥɢɰɹ 4 – Ɂɧɚɱɟɧɧɹ ɫɤɥɚɞɨɜɢɯ ɜɿɞ ɜɢɦɿɪɸɜɚɧɧɹ 

ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ 
 

ȼɢɡɧɚɱɚɥɶɧɢɣ 
ɩɚɪɚɦɟɬɪ 

  
íQ  xn  

ȼɿɞɬɜɨɪɟɧɿ  
ɩɚɪɚɦɟɬɪɢ 

p, t, n p, t, n p, t, íQ  

Ɂɧɚɱɟɧɧɹ   Ɂɧɚɱɟɧɧɹ ɩɨɯɢɛɨɤ 

0.98 0.37 0.378 0.433 

0.95 0.136 0.144 0.208 

0.90 0.063 0.07 0.122 

0.85 0.039 0.046 0.09 

0.80 0.028 0.034 0.074 

0.75 0.021 0.027 0.064 

0.70 0.016 0.023 0.057 

0.65 0.013 0.019 0.053 

0.60 0.01 0.017 0.049 

 

Ɉɞɧɚɤ ɫɢɫɬɟɦɚ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɱɚɫɬɨ-
ɬɨɸ» ɡɚɛɟɡɩɟɱɭє ɧɚɣɦɟɧɲɭ ɜɚɪɬɿɫɬɶ ɭɫɬɚɬɤɭ-
ɜɚɧɧɹ, ɨɫɤɿɥɶɤɢ ɜ ɰɿɣ ɫɢɫɬɟɦɿ ɜɢɬɪɚɬɨɦɿɪ ɡɚ-
ɦɿɧɟɧɢɣ ɞɪɨɫɟɥɟɦ ɩɨɫɬɿɣɧɨɝɨ ɩɟɪɟɬɢɧɭ, ɚ 
ɜɚɪɬɿɫɬɶ ɜɢɬɪɚɬɨɦɿɪɚ ɜ ɫɟɪɟɞɧɶɨɦɭ ɫɬɚɧɨɜɢɬɶ 
80–90 % ɜɿɞ ɜɚɪɬɨɫɬɿ ɜɫɿɯ ɡɚɫɨɛɿɜ ɜɢɦɿɪɸɜɚɧ-
ɧɹ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɤɨɟɮɿ-
ɰɿєɧɬɨɦ ɩɨɞɚɱɿ» ɿ «ɡɚ ɩɨɞɚɱɟɸ» ɞɨɰɿɥɶɧɨ ɜɢ-
ɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɚ ɡɚɜɨɞɚɯ-ɜɢɪɨɛɧɢɤɚɯ ɿ ɧɚ 
ɪɟɦɨɧɬɧɢɯ ɡɚɜɨɞɚɯ ɞɥɹ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɧɨɜɢɯ 
ɧɚɫɨɫɿɜ, ɞɟ ɧɟɨɛɯɿɞɧɚ ɧɚɣɛɿɥɶɲɚ ɬɨɱɧɿɫɬɶ.  

 
Ɍɚɛɥɢɰɹ 5 – Ɂɧɚɱɟɧɧɹ ɫɤɥɚɞɨɜɢɯ ɜɿɞ ɜɢɦɿɪɭ  

ɩɨɞɚɱɿ 
 

ȼɢɡɧɚɱɚɥɶɧɢɣ  
ɩɚɪɚɦɟɬɪ 

  
íQ  xn  

ȼɿɞɬɜɨɪɟɧɿ  
ɩɚɪɚɦɟɬɪɢ 

p, t, n p, t, n p, t, íQ  

Ɂɧɚɱɟɧɧɹ   Ɂɧɚɱɟɧɧɹ ɩɨɝɪɿɲɧɨɫɬɟɣ 

0.98 0.378 0.376 0.42 

0.95 0.144 0.143 0.193 

0.90 0.07 0.069 0.104 

0.85 0.046 0.046 0.072 

0.80 0.034 0.034 0.055 

0.75 0.027 0.027 0.045 

0.70 0.023 0.023 0.038 

0.65 0.019 0.019 0.033 

0.60 0.017 0.017 0.029 

 

Ⱦɿɚɝɧɨɫɬɭɜɚɧɧɹ «ɡɚ ɱɚɫɬɨɬɨɸ» ɞɨɰɿɥɶɧɨ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɛɨɪɬɨɜɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɬɚ ɧɚ 
ɛɚɡɚɯ ɦɟɯɚɧɿɡɚɰɿʀ ɞɥɹ ɜɢɹɜɥɟɧɧɹ ɧɚɫɨɫɿɜ, ɫɬɚɧ 
ɹɤɢɯ ɛɥɢɡɶɤɢɣ ɞɨ ɝɪɚɧɢɱɧɨɝɨ. 

Ʉɪɿɦ ɜɢɡɧɚɱɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɩɨɯɢɛɤɢ 
ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ, ɩɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɡ-
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ɧɚɱɚɸɬɶ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ʀɯɧɶɨɝɨ ɮɨɪɦɭɜɚɧɧɹ, 
ɳɨ ɞɨɡɜɨɥɹє ɜɩɥɢɜɚɬɢ ɧɚ ɰɸ ɩɨɯɢɛɤɭ ɪɟɠɢ-
ɦɚɦɢ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɬɚ ɪɚɰɿɨɧɚɥɶɧɢɦ ɩɿɞɛɨ-
ɪɨɦ ɤɨɦɩɥɟɤɬɭ ɡɚɫɨɛɿɜ ɞɥɹ ɜɢɦɿɪɸɜɚɧɧɹ 

ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. 
 

ȼɢɫɧɨɜɨɤ 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɡɜ’ɹɡɤɭ ɦɿɠ ɫɬɪɭɤɬɭɪɧɢɦɢ ɬɚ 
ɞɿɚɝɧɨɫɬɢɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɨɡɜɨɥɹє ɜɫɬɚ-
ɧɨɜɢɬɢ ɜɥɚɫɬɢɜɨɫɬɿ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɫɢɫɬɟɦ, 
ɩɨɪɿɜɧɹɧɧɹ ʀɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɿ  ɡɚɛɟɡɩɟɱɢɬɢ 
ɛɿɥɶɲ ɜɢɫɨɤɭ ɹɤɿɫɬɶ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ. 
 

Ʌɿɬɟɪɚɬɭɪɚ 
1. Ƚɢɞɪɚɜɥɢɤɚ, ɝɢɞɪɨɦɚɲɢɧɵ ɢ ɝɢɞɪɨɩɪɢɜɨɞɵ: 

ɭɱɟɛ. ɞɥɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɜɭɡɨɜ / Ȼɚɲɬɚ 
Ɍ. Ɇ.,  Ɋɭɞɧɟɜ ɋ. ɋ.,  ɇɟɤɪɚɫɨɜ Ȼ. Ȼ. ɢ ɞɪ.  2-ɟ 
ɢɡɞ., ɩɟɪɟɪɚɛ. Ɇɨɫɤɜɚ: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1982.  
423 ɫ.  

2.  Ɍɟɯɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɩɪɢɜɨɞɨɜ. [Ɍɟɤɫɬ] / Ⱥɥɟɤɫɟɟɜɚ Ɍ. ȼ.,   Ȼɚɛɚɧ-
ɫɤɚɹ ȼ. Ⱦ.,  Ȼɚɲɬɚ Ɍ. Ɇ.  ɢ ɞɪ. Ɇɨɫɤɜɚ: Ɇɚɲɢ-
ɧɨɫɬɪɨɟɧɢɟ, 1989. 264 ɫ.  

3. ɉɢɦɨɧɨɜ ɂ. Ƚ. ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɫɨɜɟɪɲɟɧ-
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Improving the quality of diagnostics of  
construction machines hydraulic drives  
Abstract. A study of various systems of diagnostic 

parameters in relation to the stat-parametric method 

of diagnosis has been conducted. The basic proper-

ties of these systems are established with various 

determining diagnostic parameters and a compara-

tive analysis of these properties is carried out. The 

use of research results allows to ensure the quality of 

diagnostics in different areas of its application. The 

main contributions to the overall diagnostic error the 

measurement of the flow and rotation frequency of 

the pump shaft (respectively, decreasing from 48– 

39 % to 20–30 %, but remaining major) give. A 

smaller and almost identical error is given by diag-

nosing “by feed coefficient” and “by feed”. Diagnos-

ing “by frequency” gives a 1.4–3 times greater error 

due to the errors in the measurement of rotational 

speed, pressure and manufacturing error of a con-

stant-throttle. However, the diagnostic system “by 
frequency” provides the lowest cost of equipment, 

since in this system, the flow meter is replaced by a 

constant-flow choke. And the average cost of a flow 

meter is 80–90 % of the cost of all measurement tools 
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of diagnostic parameters. Therefore, it is advisable to 

use the “feed rate” and “feed” diagnostics in manu-

facturing plants and repair factories to diagnose new 

pumps where the greatest accuracy is needed. Diag-

nosis “in frequency” is advisable to use for on-board 

diagnostics and on the bases of mechanization to 

identify pumps, whose state is close to the limit. In 

addition to determining the total error of diagnostics, 

the studies conducted determine the patterns of their 

formation, which allows influencing this error pur-

posefully by the diagnostic modes and the rational 

selection of a set of tools for measuring diagnostic 

parameters. The study of the dependence between 

structural and diagnostic parameters allows you to 

set the properties of diagnostic systems, compare 

these properties and purposefully ensure the quality 

of diagnostiɫs. 
Keywords: construction machine, hydraulic drive, 

diagnostics, quality of diagnostics, properties of sys-

tems of diagnostic parameters. 
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ɉɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ  
ɝɢɞɪɨɩɪɢɜɨɞɨɜ cɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 
Аɧɧɨɬɚɰɢɹ. ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ 
ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɨɟ 
ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɬɚɬɚɩɚɪɚɦɟɬɪɢɱɟɫɤɨɦɭ ɦɟ-
ɬɨɞɭ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ 
ɫɜɨɣɫɬɜɚ ɷɬɢɯ ɫɢɫɬɟɦ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɨɩɪɟɞɟɥɹ-
ɸɳɢɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɩɪɨɜɟɞɟɧ 
ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɷɬɢɯ ɫɜɨɣɫɬɜ. ɂɫɩɨɥɶɡɨ-
ɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫ-
ɩɟɱɢɬɶ ɤɚɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɜ ɪɚɡɧɵɯ ɨɛ-
ɥɚɫɬɹɯ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɜɤɥɚɞɵ ɜ ɨɛ-
ɳɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɞɚɸɬ ɩɨ-
ɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɞɚɱɢ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟ-
ɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɹɫɶ ɨɬ 
48–39 % ɞɨ 20–30 %, ɧɨ ɨɫɬɚɜɚɹɫɶ ɨɫɧɨɜɧɵɦɢ). 
Ɇɟɧɶɲɭɸ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɭɸ ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɞɚёɬ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ «ɩɨ ɤɨɷɮɮɢɰɢɟɧ-

ɬɭ ɩɨɞɚɱɢ» ɢ «ɩɨ ɩɨɞɚɱɟ». Ⱦɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ «ɩɨ 
ɱɚɫɬɨɬɟ» ɞɚёɬ ɜ 1,4–3 ɪɚɡɚ ɛɨɥɶɲɭɸ ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɡɚ ɫɱёɬ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ, ɞɚɜɥɟɧɢɹ ɢ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɞɪɨɫɫɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ. Ɉɞɧɚɤɨ ɫɢɫɬɟɦɚ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ «ɩɨ ɱɚɫɬɨɬɟ» ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɚɢɦɟɧɶɲɭɸ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬ.ɤ. ɜ 
ɷɬɨɣ ɫɢɫɬɟɦɟ ɪɚɫɯɨɞɨɦɟɪ ɡɚɦɟɧёɧ ɞɪɨɫɫɟɥɟɦ 
ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ. Ⱥ ɫɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɨɦɟɪɚ 
ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 80–90 % ɨɬ ɫɬɨɢɦɨɫɬɢ 
ɜɫɟɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚ-
ɦɟɬɪɨɜ. ɉɨɷɬɨɦɭ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ «ɩɨ ɤɨɷɮ-
ɮɢɰɢɟɧɬɭ ɩɨɞɚɱɢ» ɢ «ɩɨ ɩɨɞɚɱɟ» ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɹɬɶ ɧɚ ɡɚɜɨɞɚɯ- ɢɡɝɨɬɨɜɢɬɟɥɹɯ ɢ ɧɚ ɪɟ-
ɦɨɧɬɧɵɯ ɡɚɜɨɞɚɯ ɞɥɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɧɨɜɵɯ 
ɧɚɫɨɫɨɜ, ɝɞɟ ɧɟɨɛɯɨɞɢɦɚ ɧɚɢɛɨɥɶɲɚɹ ɬɨɱɧɨɫɬɶ.  
Ⱦɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ «ɩɨ ɱɚɫɬɨɬɟ» ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɛɨɪɬɨɜɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɧɚ ɛɚɡɚɯ 
ɦɟɯɚɧɢɡɚɰɢɢ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɧɚɫɨɫɨɜ, ɫɨɫɬɨɹɧɢɟ 
ɤɨɬɨɪɵɯ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ. Ʉɪɨɦɟ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɨɛɳɟɣ ɩɨɝɪɟɲɧɨɫɬɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɩɪɨ-
ɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɡɚɤɨɧɨɦɟɪɧɨ-
ɫɬɢ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɰɟɥɟɧɚ-
ɩɪɚɜɥɟɧɧɨ ɜɥɢɹɬɶ ɧɚ ɷɬɭ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɠɢɦɚɦɢ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɪɚɰɢɨɧɚɥɶɧɵɦ ɩɨɞɛɨɪɨɦ 
ɤɨɦɩɥɟɤɬɚ ɫɪɟɞɫɬɜ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟ-
ɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɜɹɡɢ ɦɟɠɞɭ 
ɫɬɪɭɤɬɭɪɧɵɦɢ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚ-
ɦɢ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɜɨɣɫɬɜɚ ɞɢɚɝɧɨɫɬɢ-
ɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɩɪɨɢɡɜɟɫɬɢ ɢɯ ɫɪɚɜɧɟɧɢɟ ɢ ɰɟɥɟ-
ɧɚɩɪɚɜɥɟɧɧɨ ɨɛɟɫɩɟɱɢɬɶ ɤɚɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɪɨ-
ɜɚɧɢɹ. 
Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɪɨɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ, ɝɢɞɪɨ-
ɩɪɢɜɨɞ, ɞɢɚɝɧɨɫɬɢɤɚ, ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ, ɤɚɱɟ-
ɫɬɜɨ ɞɢɚɝɧɨɫɬɢɤɢ, ɫɜɨɣɫɬɜɚ ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢ-
ɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. 
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ɞɨɪɨɠɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɭɥ əɪɨɫɥɚɜɚ Ɇɭɞɪɨɝɨ, 25, 
ɝ. ɏɚɪɶɤɨɜ, ɍɤɪɚɢɧɚ. 
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