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Ʌɚɪɢɫɚ Ɋɢɛɱɭɤ 

ɉȿɊɋɉȿɄɌɂȼɇȱɋɌɖ ȼɂɄɈɊɂɋɌȺɇɇə ȻɈȻɈȼɂɏ ɉȺɋɌ  
ɍ ɄɈɇȾɂɌȿɊɋɖɄɈɆɍ ȼɂɊɈȻɇɂɐɌȼȱ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɶ. ɇɚɭɤɨɜɟ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɬɚ ɪɨɡɪɨɛɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɛɨɛɨɜɨʀ ɩɚɫɬɢ ɹɤ ɨɡɞɨɛɥɸ-
ɜɚɥɶɧɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɞɥɹ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ є ɚɤɬɭɚɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ, ɜɢɪɿɲɟɧɧɹ ɹɤɨɝɨ ɞɨɡɜɨɥɢɬɶ ɪɨɡɲɢɪɢɬɢ 
ɚɫɨɪɬɢɦɟɧɬ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɡɛɚɝɚɱɟɧɢɦɢ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ȼɨɛɨɜɿ ɩɚɫɬɢ ɦɚɸɬɶ ɜɢɫɨɤɭ ɛɿɨɥɨɝɿɱɧɭ ɬɚ ɯɚɪɱɨɜɭ ɰɿɧɧɿɫɬɶ, ɩɪɨɬɟ ɦɚɸɬɶ ɧɢɡɶɤɿ ɫɟɧɫɨɪɧɿ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚ ɪɚɯɭɧɨɤ ɩɪɢɬɚɦɚɧɧɨɝɨ ɫɩɟɰɢɮɿɱɧɨɝɨ ɛɨɛɨɜɨɝɨ ɫɦɚɤɭ ɬɚ ɚɪɨɦɚɬɭ. Ɍɨɦɭ ɚɤɬɭɚɥɶɧɢɦ є ɩɨɲɭɤ ɞɨɞɚɬɤɨɜɢɯ 
ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɞɥɹ ɦɚɫɤɭɜɚɧɧɹ ɛɨɛɨɜɨɝɨ ɫɦɚɤɭ ɣ ɚɪɨɦɚɬɭ ɬɚ ɫɬɜɨɪɟɧɧɹ ɝɚɪɦɨɧɿɣɧɨʀ ɫɦɚɤɨɜɨʀ ɤɨɦɩɨɡɢɰɿʀ.  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɩɭɛɥɿɤɚɰɿɣ. ɍ ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿɹɯ ɩɨɤɚɡɚɧɚ ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɨ-
ɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ ɫɭɯɨʀ ɞɟ ɦɿɧɟɪɚɥɿɡɨɜɚɧɨʀ ɜ ɬɟɯɧɨɥɨɝɿɹɯ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɞɥɹ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ. 

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɇɟ ɜɢɜɱɟɧɢɣ ɜɩɥɢɜ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ ɫɭɯɨʀ ɞɟɦɿɧɟɪɚɥɿ-
ɡɨɜɚɧɨʀ ɧɚ ɫɟɧɫɨɪɧɿ ɬɚ ɪɟɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɛɨɜɢɯ ɩɚɫɬ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɩɿɞɬɜɟɪɞɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚ-
ɬɤɢ ɫɭɯɨʀ ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɨʀ ɭ ɫɤɥɚɞɿ ɛɨɛɨɜɢɯ ɩɚɫɬ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɪɨɡɪɨɛɥɟɧɢɯ ɟɬɚɥɨɧɧɢɯ ɲɤɚɥ ɫɟɧɫɨɪɧɢɯ ɞɟɫɤɪɢɩɬɨɪɿɜ, ɩɪɨɚɧɚɥɿɡɨ-
ɜɚɧɿ ɫɟɧɫɨɪɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ. Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɧɚɩɪɹɦɢ ɞɢɮɟɪɟɧɰɿɣɨɜɚɧɨɝɨ ɜɢɤɨ-
ɪɢɫɬɚɧɧɹ ɛɨɛɨɜɢɯ ɩɚɫɬ ɿɡ ɪɿɡɧɨɸ ɦɚɫɨɜɨɸ ɱɚɫɬɤɨɸ ɦɨɥɨɱɧɨɸ ɫɢɪɨɜɚɬɤɢ ɫɭɯɨʀ ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɨʀ ɜ ɤɨɧɞɢɬɟɪɫɶɤɨɦɭ 
ɜɢɪɨɛɧɢɰɬɜɿ ɹɤ ɨɡɞɨɛɥɸɜɚɥɶɧɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɫɥɿɞɠɟɧɨ ɞɟɮɨɪɦɚɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟ-
ɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɜɢɡɧɚɱɟɧɨ ɬɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɨɫɧɨɜɧɿ ɪɟɨɥɨɝɿɱɧɿ ɦɨɞɭ-
ɥɶɧɿ ɤɨɧɫɬɚɧɬɢ. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɚɧɚɥɿɡɭ ɫɟɧɫɨɪɧɢɯ ɬɚ ɪɟɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɨɡɜɨ-
ɥɹɸɬɶ ɤɨɧɫɬɚɬɭɜɚɬɢ, ɳɨ ɦɨɥɨɱɧɚ ɫɢɪɨɜɚɬɤɚ ɫɭɯɚ ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɚ ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 10…30 % ɭ ɬɟɯɧɨɥɨɝɿɹɯ ɛɨɛɨɜɢɯ 
ɩɚɫɬ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɛɚɠɚɧɿ ɫɩɨɠɢɜɱɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭ-
ɸɬɶɫɹ ɜ ɤɨɧɞɢɬɟɪɫɶɤɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɨɡɞɨɛɥɸɜɚɥɶɧɿ ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ; ɛɨɛɨɜɚ ɩɚɫɬɚ; ɦɨɥɨɱɧɚ ɫɢɪɨɜɚɬɤɚ ɫɭɯɚ ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɚ. 
Ɋɢɫ.: 1. Ɍɚɛɥ.: 5. Ȼɿɛɥ.: 12. 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ. ɋɭɱɚɫɧɿ ɭɦɨɜɢ ɯɚɪɱɭɜɚɧɧɹ ɬɚ ɩɪɢɫɤɨɪɟɧɢɣ ɪɢɬɦ ɠɢɬɬɹ ɩɪɢɡɜɟɥɢ 
ɞɨ ɩɨɝɿɪɲɟɧɧɹ ɫɬɚɧɭ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ. ȼɢɫɨɤɚ ɤɿɥɶɤɿɫɬɶ ɡɚɯɜɨɪɸɜɚɧɶ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɧɟ-
ɞɨɫɬɚɬɧɿɦ ɧɚɞɯɨɞɠɟɧɧɹɦ ɜɿɬɚɦɿɧɿɜ, ɦɿɧɟɪɚɥɶɧɢɯ ɪɟɱɨɜɢɧ, ɧɟɡɚɦɿɧɧɢɯ ɚɦɿɧɨɤɢɫɥɨɬ, ɩɨɥɿ-
ɧɟɧɚɫɢɱɟɧɢɯ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɯɚɪɱɨɜɢɯ ɜɨɥɨɤɨɧ ɬɚ ɿɧɲɢɯ ɩɪɢɪɨɞɧɢɯ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ, ɩɨɫɥɚɛɥɸɸɬɶ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ, ɩɨɡɛɚɜɥɹɸɬɶ ɣɨɝɨ ɮɭɧɤɰɿɣ ɩɪɢɪɨɞɧɨɝɨ ɫɚɦɨɡɚ-
ɯɢɫɬɭ. ȼɿɞɩɨɜɿɞɧɨ, ɫɬɜɨɪɟɧɧɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɪɨɞɭɤɬɿɜ ɨɡɞɨɪɨɜɱɨɝɨ, ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɬɚ 
ɥɿɤɭɜɚɥɶɧɨ-ɩɪɨɮɿɥɚɤɬɢɱɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɧɚ ɛɚɡɿ ɜɬɨɪɢɧɧɢɯ ɪɟɫɭɪɫɿɜ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨ-
ɝɿɣ є ɜɚɠɥɢɜɢɦ ɡɚɜɞɚɧɧɹɦ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɍɤɪɚʀɧɢ [1-3]. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ȼɢɪɨɛɧɢɰɬɜɨ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ є ɨɞɧɢɦ ɿɡ ɧɚɣɛɿɥɶɲɢɯ 
ɫɟɤɬɨɪɿɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɛɿɥɶɲɨɫɬɿ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧ ɫɜɿɬɭ, ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 
ɫɬɚɛɿɥɶɧɿɫɬɸ, ɧɢɡɶɤɢɦ ɪɿɜɧɟɦ ɜɪɚɡɥɢɜɨɫɬɿ ɞɨ ɧɟɝɚɬɢɜɧɢɯ ɫɩɚɞɿɜ ɜ ɟɤɨɧɨɦɿɰɿ. ȼ ɭɦɨɜɚɯ 
ɪɢɧɤɨɜɨʀ ɤɨɧɤɭɪɟɧɰɿʀ ɜɫɟ ɛɿɥɶɲɨʀ ɭɜɚɝɢ ɩɪɢɞɿɥɹɸɬɶ ɪɿɜɧɸ ɟɫɬɟɬɢɱɧɨɫɬɿ ɤɨɧɞɢɬɟɪɫɶɤɨʀ 
ɩɪɨɞɭɤɰɿʀ [4]. Ɉɫɨɛɥɢɜɟ ɦɿɫɰɟ ɫɟɪɟɞ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɞɥɹ ɤɨɧɞɢɬɟɪɫɶɤɢɯ 
ɜɢɪɨɛɿɜ ɩɨɫɿɞɚɸɬɶ ɩɥɚɫɬɢɱɧɿ ɦɚɫɢ ɜɧɚɫɥɿɞɨɤ ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɪɿ-
ɡɧɢɯ ɧɚɩɪɹɦɚɯ ɤɨɧɞɢɬɟɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. ȼɨɧɢ ɡɞɚɬɧɿ ɧɟ ɥɢɲɟ ɩɨɤɪɚɳɢɬɢ ɡɨɜɧɿɲɧɿɣ 
ɜɢɝɥɹɞ ɬɚ ɧɚɞɚɬɢ ɩɟɜɧɢɯ ɫɦɚɤɨɜɢɯ ɹɤɨɫɬɟɣ ɤɨɧɞɢɬɟɪɫɶɤɢɦ ɜɢɪɨɛɚɦ, ɚ ɿ ɡɛɚɥɚɧɫɭɜɚɬɢ ʀɯ 
ɧɭɬɪɿєɧɬɧɢɣ ɫɤɥɚɞ, ɜɩɥɢɧɭɬɢ ɧɚ ɤɚɥɨɪɿɣɧɿɫɬɶ ɬɚ ɡɚɫɜɨɸɜɚɧɿɫɬɶ.  

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɫɨɥɨɞɤɚ ɛɨɛɨɜɚ ɩɚɫɬɚ, ɜɢɝɨɬɨɜɥɟɧɚ ɲɥɹɯɨɦ ɭɜɚɪɸɜɚɧɧɹ ɡ ɰɭɤɪɨɦ 
ɛɭɞɶ-ɹɤɨɝɨ ɜɢɞɭ ɤɜɚɫɨɥɿ, ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜ ɩɚɧɚɡɿɚɬɫɶɤɿɣ ɤɭɯɧɿ (əɩɨɧɿɹ, Ʉɢɬɚɣ, 
Ʉɨɪɟɹ). ȼɨɧɚ ɡɧɚɣɲɥɚ ɲɢɪɨɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɪɿɡɧɢɯ ɧɚɩɪɹɦɚɯ ɤɨɧɞɢɬɟɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢ-
ɰɬɜɚ. Ȳʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɫɤɥɟɸɜɚɧɧɹ ɬɨɪɬɿɜ, ɬɿɫɬɟɱɨɤ, ɩɟɱɢɜɚ, ɹɤ ɩɪɨɲɚɪɨɤ ɞɥɹ ɞɟɫɟ-
ɪɬɿɜ ɬɚ ɛɨɪɨɲɧɹɧɢɯ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ, ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɰɭɤɟɪɨɤ, ɛɚɬɨɧɱɢɤɿɜ ɬɚ ɹɤ 

 Ɋɢɛɱɭɤ Ʌ. Ⱥ., 2020 
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ɩɥɚɫɬɢɱɧɭ ɦɚɫɭ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɤɜɿɬɿɜ ɬɚ ɦɨɞɟɥɸɜɚɧɧɹ ɮɿɝɭɪɧɢɯ ɞɟɤɨɪɚɬɢɜɧɢɯ ɟɥɟɦɟ-
ɧɬɿɜ. Ȼɨɛɨɜɿ ɩɚɫɬɢ ɦɚɸɬɶ ɜɢɫɨɤɭ ɛɿɨɥɨɝɿɱɧɭ ɬɚ ɯɚɪɱɨɜɭ ɰɿɧɧɿɫɬɶ, ɩɪɨɬɟ ɦɚɸɬɶ ɧɢɡɶɤɿ ɫɟ-
ɧɫɨɪɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚ ɪɚɯɭɧɨɤ ɩɪɢɬɚɦɚɧɧɨɝɨ ɫɩɟɰɢɮɿɱɧɨɝɨ ɛɨɛɨɜɨɝɨ ɫɦɚɤɭ ɬɚ ɚɪɨ-
ɦɚɬɭ [5; 6]. Ɍɨɦɭ ɚɤɬɭɚɥɶɧɢɦ є ɩɨɲɭɤ ɞɨɞɚɬɤɨɜɢɯ ɪɟɰɟɩɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɞɥɹ 
ɦɚɫɤɭɜɚɧɧɹ ɛɨɛɨɜɨɝɨ ɫɦɚɤɭ ɣ ɚɪɨɦɚɬɭ ɬɚ ɫɬɜɨɪɟɧɧɹ ɝɚɪɦɨɧɿɣɧɨʀ ɫɦɚɤɨɜɨʀ ɤɨɦɩɨɡɢɰɿʀ.  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɩɭɛɥɿɤɚɰɿɣ. ȼɚɠɥɢɜɢɦ ɪɟɡɟɪɜɨɦ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɿɧɧɨ-
ɜɚɰɿɣɧɢɯ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ є ɜɬɨɪɢɧɧɚ ɦɨɥɨɱɧɚ ɫɢɪɨɜɢɧɚ. ɉɟɪɫɩɟɤɬɢɜ-
ɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ ɫɭɯɨʀ ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɨʀ (ɆɋɋȾ) ɡɭɦɨɜɥɟɧɚ ɜɢ-
ɫɨɤɨɸ ɯɚɪɱɨɜɨɸ ɿ ɛɿɨɥɨɝɿɱɧɨɸ ɰɿɧɧɿɫɬɸ, ɧɢɡɶɤɨɸ ɤɚɥɨɪɿɣɧɿɫɬɸ, ɩɪɢɣɧɹɬɧɢɦɢ 
ɫɟɧɫɨɪɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɚ ɫɩɪɢɹɬɥɢɜɢɦɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢ-
ɜɨɫɬɹɦɢ, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɫɩɪɨɝɧɨɡɭɜɚɬɢ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɹɤɿɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɩɿɞɜɢɳɟ-
ɧɨʀ ɯɚɪɱɨɜɨʀ ɰɿɧɧɨɫɬɿ.  

ɏɚɪɚɤɬɟɪɧɨɸ ɨɡɧɚɤɨɸ ɞɟɦɿɧɟɪɚɥɿɡɚɰɿʀ ɫɢɪɨɜɚɬɤɢ є ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɬɢɬɪɨɜɚɧɨʀ ɤɢɫɥɨ-
ɬɧɨɫɬɿ, ɜɦɿɫɬɭ ɚɡɨɬɢɫɬɢɯ ɪɟɱɨɜɢɧ, ɨɪɝɚɧɿɱɧɢɯ ɤɢɫɥɨɬ ɿ ɤɢɫɥɢɯ ɫɨɥɟɣ, ɡɨɥɢ. ɍ ɪɟɡɭɥɶɬɚɬɿ 
ɩɿɞɜɢɳɭєɬɶɫɹ ɪɨɡɱɢɧɧɿɫɬɶ ɫɢɪɨɜɚɬɤɢ ɬɚ ʀʀ ɫɨɥɨɞɤɿɫɬɶ, ɩɨɤɪɚɳɭɸɬɶɫɹ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚ-
ɫɬɢɜɨɫɬɿ [7]. ɆɋɋȾ ɧɚɛɭɜɚє ɫɨɥɨɞɤɨɝɨ ɫɦɚɤɭ, ɛɟɡ ɫɬɨɪɨɧɧɿɯ ɩɪɢɫɦɚɤɿɜ ɬɚ ɡɚɩɚɯɿɜ, ɳɨ 
ɫɭɬɬєɜɨ ɪɨɡɲɢɪɸє ɫɮɟɪɭ ʀʀ ɡɚɫɬɨɫɭɜɚɧɧɹ ɿ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɜɤɥɸɱɢɬɢ ɜ ɪɟɰɟɩɬɭɪɧɢɣ ɫɤɥɚɞ 
ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ [8].  

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɪɨɛɨɤ ɩɿɞɬɜɟɪɞɠɟɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɆɋɋȾ ɭ ɪɟɰɟɩɬɭɪɧɨɦɭ ɫɤɥɚɞɿ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ, ɡɨɤɪɟɦɚ ɰɭɤɪɨɜɢɯ ɬɚ 
ɦɚɪɰɢɩɚɧɨɜɢɯ ɩɚɫɬ [9-11]. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɭɤɨɜɟ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɬɚ ɪɨɡɪɨɛɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɛɨɛɨɜɨʀ ɩɚɫɬɢ ɹɤ 
ɨɡɞɨɛɥɸɜɚɥɶɧɨɝɨ ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɞɥɹ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ ɧɚ ɨɫɧɨɜɿ ɆɋɋȾ є ɚɤɬɭɚ-
ɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ, ɜɢɪɿɲɟɧɧɹ ɹɤɨɝɨ ɞɨɡɜɨɥɢɬɶ ɪɚɰɿɨɧɚɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɬɨɪɢɧɧɭ 
ɦɨɥɨɱɧɭ ɫɢɪɨɜɢɧɭ, ɪɨɡɲɢɪɢɬɢ ɚɫɨɪɬɢɦɟɧɬ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɿɡ ɛɚɠɚ-
ɧɢɦɢ ɪɟɨɥɨɝɿɱɧɢɦɢ ɬɚ ɫɟɧɫɨɪɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɡɛɚɝɚɱɟɧɢɦɢ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜ-
ɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ. 

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɇɟ ɜɢɜɱɟɧɢɣ ɜɩɥɢɜ ɦɨɥɨɱɧɨʀ 
ɫɢɪɨɜɚɬɤɢ ɫɭɯɨʀ ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɨʀ ɧɚ ɫɟɧɫɨɪɧɿ ɬɚ ɪɟɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɛɨɜɢɯ ɩɚɫɬ.  

Ɇɟɬɨɸ ɫɬɚɬɬɿ є ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɆɋɋȾ ɭ ɫɤɥɚɞɿ ɛɨɛɨɜɢɯ 
ɩɚɫɬ ɧɚ ɩɿɞɫɬɚɜɿ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɫɟɧɫɨɪɧɢɯ ɬɚ ɪɟɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɉɪɨєɤɬɭɜɚɧɧɹ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ 
ɡɞɿɣɫɧɟɧɨ ɡɚ ɩɪɢɧɰɢɩɨɦ ɯɚɪɱɨɜɨʀ ɤɨɦɛɿɧɚɬɨɪɢɤɢ: ɤɿɥɶɤɿɫɧɢɦ ɩɿɞɛɨɪɨɦ ɨɫɧɨɜɧɨʀ ɬɚ ɞɨɞɚ-
ɬɤɨɜɨʀ ɫɢɪɨɜɢɧɢ, ɹɤɚ ɜ ɫɭɤɭɩɧɨɫɬɿ ɡɚɛɟɡɩɟɱɭє ɮɨɪɦɭɜɚɧɧɹ ɡɚɞɚɧɢɯ ɫɟɧɫɨɪɧɢɯ ɬɚ ɪɟɨɥɨɝɿ-
ɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɍ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɹɯ ɛɨɛɨɜɢɯ ɩɚɫɬ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɸɪɟ ɡ 
ɛɿɥɨʀ ɤɜɚɫɨɥɿ, ɳɨ ɨɬɪɢɦɭɜɚɥɢ ɲɥɹɯɨɦ ɭɜɚɪɸɜɚɧɧɹ ɰɭɤɪɭ ɬɚ ɤɜɚɫɨɥɿ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1:1 
ɡɝɿɞɧɨ ɡ ɩɪɨɬɨɬɢɩɨɦ ɹɩɨɧɫɶɤɨʀ ɬɟɯɧɨɥɨɝɿʀ. 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɶ ɨɛɪɚɧɨ ɩɨɲɢɪɟɧɢɣ ɫɟɪɟɞɧɶɨɫɬɢɝɥɢɣ ɫɨɪɬ ɛɿɥɨʀ ɤɜɚɫɨɥɿ «Ɇɚɜɤɚ», ɜɢ-
ɪɨɳɟɧɢɣ ɜ ɍɤɪɚʀɧɿ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɬɚɤɢɦɢ ɞɚɧɢɦɢ (ɬɚɛɥ. 1): 

Ɍɚɛɥɢɰɹ 1 

Ɍɨɜɚɪɨɡɧɚɜɱɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɟɪɧɨɜɨʀ ɤɜɚɫɨɥɿ ɫɨɪɬɭ «Ɇɚɜɤɚ» 

Ƚɨɫɩɨɞɚɪɫɶɤɨ-ɛɨɬɚ-
ɧɿɱɧɢɣ ɫɨɪɬ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɟɪɟɧ ɤɜɚɫɨɥɿ 
Ɋɨɡɦɿɪ ɡɟɪɧɚ  

(ɞɨɜɠɢɧɚ/ɲɢɪɢɧɚ), ɦɦ 
Ɏɨɪɦɚ Ʉɨɥɿɪ 

Ɇɚɫɚ ɡɟɪɟɧ  
(1000 ɡɟɪɟɧ/ɝ) 

Ɇɚɜɤɚ 14/7 ɇɢɪɤɨɩɨɞɿɛɧɚ Ȼɿɥɢɣ 604.0 

Ɂ ɦɟɬɨɸ ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɭ ɪɟɰɟɩɬɭɪɧɨɦɭ ɫɤɥɚɞɿ 
ɛɨɛɨɜɢɯ ɩɚɫɬ, ʀʀ ɞɨɞɚɜɚɥɢ ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 10…40 % ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɦɚɫɢ (ɬɚɛɥ. 2). Ɇɨɞɟɥɶɧɿ 
ɤɨɦɩɨɡɢɰɿʀ ɜɢɝɨɬɨɜɥɟɧɿ ɡɚ ɬɟɯɧɨɥɨɝɿєɸ ɡɝɿɞɧɨ ɩɚɬɟɧɬɭ WO2011039861A1.  
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Ɍɚɛɥɢɰɹ 2 

Ɋɟɰɟɩɬɭɪɧɢɣ ɫɤɥɚɞ ɦɨɞɟɥɶɧɢɯ ɫɢɫɬɟɦ ɛɨɛɨɜɢɯ ɩɚɫɬ, ɧɚ 100 ɝ 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɫɢɪɨɜɢɧɢ Ʉɨɧɬɪɨɥɶ 
Ɂɪɚɡɤɢ ɡ ɞɨɞɚɜɚɧɧɹɦ ɆɋɋȾ, % 

10 20 30 40 

ɇ/ɮ ɤɜɚɫɨɥɟɜɟ ɩɸɪɟ 100.0 90,0 80,0 70,0 60,0 

ɆɋɋȾ  - 10,0 20,0 30,0 40,0 

ȼɨɞɚ  - 5,0 10,0 15,0 20,0 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɿɞɩɪɚɰɸɜɚɧɶ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ 
ɜɫɬɚɧɨɜɥɟɧɨ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɭ ɤɨɧɰɟɧɬɪɚɰɿɸ ɆɋɋȾ ɭ ɤɿɥɶɤɨɫɬɿ 30 % ɜɿɞ ɡɚɝɚɥɶɧɨʀ 
ɦɚɫɢ. ɉɿɞɜɢɳɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɩɨɧɚɞ 30 % ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɫɭɬɬєɜɨɝɨ ɩɨɝɿɪɲɟɧɧɹ ɩɨɤɚɡ-
ɧɢɤɿɜ ɡɨɜɧɿɲɧɶɨɝɨ ɜɢɝɥɹɞɭ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɧɚɫɚɦɩɟɪɟɞ ɡɿ ɡɦɿɧɨɸ ɤɨɥɶɨɪɭ. əɤ ɜɿɞɨɦɨ, 
ɆɋɋȾ ɧɚ 75 % ɫɤɥɚɞɚєɬɶɫɹ ɡ ɥɚɤɬɨɡɢ, ɹɤɚ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ ɜɢɳɟ ɡɚ 90 ℃ ɜɢɤɥɢɤɚє ɩɨɛɭ-
ɪɿɧɧɹ, ɰɟ ɩɨɜ’ɹɡɚɧɨ ɡ ɪɟɚɤɰɿєɸ Ɇɚɣɹɪɚ, ɹɤɚ ɩɪɨɯɨɞɢɬɶ ɦɿɠ ɥɚɤɬɨɡɨɸ ɿ ɛɿɥɤɚɦɢ. ɍ ɪɟɡɭɥɶ-
ɬɚɬɿ ɭɬɜɨɪɸɸɬɶɫɹ ɦɟɥɚɧɨʀɞɢ – ɪɟɱɨɜɢɧɢ ɬɟɦɧɨɝɨ ɤɨɥɶɨɪɭ ɡ ɜɢɪɚɠɟɧɢɦ ɡɚɩɚɯɨɦ ɬɚ ɫɦɚ-
ɤɨɦ. Ɍɨɦɭ ɞɥɹ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɨɛɪɚɧɿ ɦɨɞɟɥɶɧɿ ɤɨɦɩɨɡɢɰɿʀ ɛɨɛɨɜɢɯ ɩɚɫɬ ɿɡ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ ɆɋɋȾ 10…30 %. 

ɋɟɧɫɨɪɧɢɣ ɚɧɚɥɿɡ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɩɪɨɜɨɞɢɥɢ ɧɚ ɤɚɮɟɞɪɿ ɬɟɯɧɨ-
ɥɨɝɿʀ ɬɚ ɨɪɝɚɧɿɡɚɰɿʀ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ Ʉɢʀɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɬɨɪɝɨɜɟɥɶɧɨ-

ɟɤɨɧɨɦɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ (ɄɇɌȿɍ, ɍɤɪɚʀɧɚ) ɞɟɝɭɫɬɚɰɿɣɧɨɸ ɤɨɦɿɫɿєɸ ɭ ɫɤɥɚɞɿ ɩ’ɹɬ-
ɧɚɞɰɹɬɢ ɞɟɝɭɫɬɚɬɨɪɿɜ, ɹɤɿ ɜɨɥɨɞɿɥɢ ɩɪɨɮɟɫɿɣɧɢɦɢ ɡɧɚɧɧɹɦɢ, ɫɟɧɫɨɪɧɨɸ ɡɞɚɬɧɿɫɬɸ, ɜɥɚɫ-
ɬɢɜɨɫɬɹɦɢ ɨɰɿɧɸɜɚɧɨɝɨ ɩɪɨɞɭɤɬɭ ɣ ɬɟɯɧɨɥɨɝɿєɸ ɣɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. 

ɋɟɧɫɨɪɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɜɢɡɧɚɱɚɥɢ ɡɚ ɪɨɡɪɨɛ-
ɥɟɧɢɦɢ ɞɢɮɟɪɟɧɰɿɣɨɜɚɧɢɦɢ ɟɬɚɥɨɧɧɢɦɢ ɲɤɚɥɚɦɢ ɫɟɧɫɨɪɧɢɯ ɞɟɫɤɪɢɩɬɨɪɿɜ. ȼɪɚɯɨɜɭɸɱɢ 
ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɿɫɬɶ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ, ɫɟɧɫɨɪɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɤɨɧɫɢɫɬɟɧɰɿʀ ɦɚɸɬɶ ɪɿɡɧɿ ɤɨɟɮɿɰɿєɧɬɢ ɜɚɝɨɦɨɫɬɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɧɚɩɪɹɦɤɭ ʀɯ ɬɟɯɧɨɥɨɝɿɱ-
ɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ (ɬɚɛɥ. 3). ɍ ɪɟɡɭɥɶɬɚɬɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɞɚɧɢɯ ɫɟɧɫɨɪɧɨɝɨ ɚɧɚ-
ɥɿɡɭ ɨɬɪɢɦɚɧɨ ɫɟɪɟɞɧє ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɟɮɿɰɿєɧɬɚ ɜɚɝɨɦɨɫɬɿ. 
Ʉɨɟɮɿɰɿєɧɬɢ ɜɚɝɨɦɨɫɬɿ ɜɢɡɧɚɱɚɥɢ ɟɤɫɩɟɪɬɧɢɦ ɦɟɬɨɞɨɦ ɡɚ ɭɦɨɜ: 

,      (1) 

ɞɟ mij – ɤɨɟɮɿɰɿєɧɬ ɜɚɝɨɦɨɫɬɿ ɿ-ɝɨ ɩɨɤɚɡɧɢɤɚ j-ɨʀ ɝɪɭɩɢ (mɿ>0); n – ɱɢɫɥɨ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ 
ɩɪɨɞɭɤɰɿʀ. 

Ʉɨɟɮɿɰɿєɧɬ ɜɚɝɨɦɨɫɬɿ mij ɜɢɡɧɚɱɚɥɢ ɡɚ ɮɨɪɦɭɥɨɸ: 

,     (2) 

ɞɟ mijɫɪ – ɫɟɪɟɞɧє ɚɪɢɮɦɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɨɰɿɧɨɤ ɟɤɫɩɟɪɬɿɜ ɿ-ɝɨ ɩɨɤɚɡɧɢɤɚ ɹɤɨɫɬɿ j-ɨʀ ɝɪɭɩɢ. 
ɋɟɪɟɞɧє ɡɧɚɱɟɧɧɹ mijɫɪ ɜɢɡɧɚɱɚɥɢ ɡɚ ɮɨɪɦɭɥɨɸ: 

, (z=1, 2, 3, ..., N)     (3) 

ɞɟ N – ɤɿɥɶɤɿɫɬɶ ɟɤɫɩɟɪɬɿɜ; mijz – ɨɰɿɧɤɚ ɿ-ɝɨ ɩɨɤɚɡɧɢɤɚ ɹɤɨɫɬɿ j-ɨʀ ɝɪɭɩɢ, ɞɚɧɨɝɨ z-ɦ ɟɤɫɩɟɪɬɨɦ 
(z=1, 2, 3, …, N). 

 

 

 

 

1
1




n

i

ɿjm





n

i

ijcɪ

ijcp

ij

m

m
m

1





N

z

ijzijcp m
N

m
1

1



№ 2 (20), 2020 Ɍȿɏɇȱɑɇȱ ɇȺɍɄɂ ɌȺ ɌȿɏɇɈɅɈȽȱȲ 
  

TECHNICAL SCIENCES AND TECHNOLOGIES 

 256 

Ɍɚɛɥɢɰɹ 3 

Ȼɚɥɨɜɚ ɲɤɚɥɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɨʀ ɨɰɿɧɤɢ ɹɤɨɫɬɿ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ  
ɛɨɛɨɜɢɯ ɩɚɫɬ ɿɡ ɆɋɋȾ 

Ʉɨɦɩɥɟɤɫɧɢɣ 
ɩɨɤɚɡɧɢɤ 

Ʉɨɟɮɿɰɿєɧɬ 

ɜɚɝɨɦɨɫɬɿ 
Ɉɞɢɧɢɱɧɢɣ  

ɩɨɤɚɡɧɢɤ 

Ʉɨɟɮɿɰɿєɧɬ 

ɜɚɝɨɦɨɫɬɿ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɋɿɜɟɧɶ 
ɹɤɨɫɬɿ, 
ɛɚɥɢ 

*
ɉ

Ʉ
ȼ 

*
*

ȼɐ
Ʉ

 

*
*

*
Ɇ

Ɏ
ȼ 

*
ɉ

Ʉ
ȼ 

*
*

ȼɐ
Ʉ

 

*
*

*
Ɇ

Ɏ
ȼ 

1 2 3 4 5 6 7 8 9 10 

Ɂɨɜɧɿɲɧɿɣ ɜɢ-
ɝɥɹɞ 

0,2 0,2 0,2 

ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɡɚɛɚ-
ɪɜɥɟɧɧɹ  0,9 0,1 0,9 

ɋɢɥɶɧɚ  5 

ɋɥɚɛɤɚ  4 

ɉɨɦɿɬɧɚ  3 

Ʌɟɞɶ ɩɨɦɿɬɧɚ  2 

ȼɿɞɫɭɬɧɹ  1 

ɉɪɨɡɨɪɿɫɬɶ  0,1 0,9 0,1 

ɋɢɥɶɧɚ  5 

ɋɥɚɛɤɚ  4 

ɉɨɦɿɬɧɚ  3 

Ʌɟɞɶ ɩɨɦɿɬɧɚ  2 

ȼɿɞɫɭɬɧɹ  1 

ɋɦɚɤ ɬɚ ɡɚɩɚɯ 0,2 0,2 0,2 

ȼɢɪɚɡɧɿɫɬɶ (ɛɨɛɨ-
ɜɨɝɨ ɫɦɚɤɭ ɬɚ ɡɚ-
ɩɚɯɭ) 

0,4 0,4 0,4 

ɋɢɥɶɧɚ  1 

ɉɨɦɿɪɧɚ  2 

ɋɥɚɛɤɚ  3 

Ʌɟɞɶ ɩɨɦɿɬɧɚ 4 

ȼɿɞɫɭɬɧɹ  5 

ɇɚɫɢɱɟɧɿɫɬɶ (ɛɨɛɨ-
ɜɨɝɨ ɫɦɚɤɭ ɬɚ ɡɚ-
ɩɚɯɭ) 

0,3 0,3 0,3 

ɋɢɥɶɧɚ  1 

ɉɨɦɿɪɧɚ  2 

ɋɥɚɛɤɚ  3 

Ʌɟɞɶ ɩɨɦɿɬɧɚ 4 

ȼɿɞɫɭɬɧɹ  5 

Ɂɛɚɥɚɧɫɨɜɚɧɿɫɬɶ 0,3 0,3 0,3 

ȼɿɞɦɿɧɧɚ  5 

Ⱦɨɛɪɚ  4 

Ɂɚɞɨɜɿɥɶɧɚ  3 

ɇɟɡɚɞɨɜɿɥɶɧɚ  2 

ɉɨɝɚɧɚ 1 

– 1,0 1,0 1,0 – – 

Ʉɨɧɫɢɫɬɟɧɰɿɹ 0,4 0,3 0,2 

ɓɿɥɶɧɿɫɬɶ, ɦɿɰ-
ɧɿɫɬɶ 

0,1 0,2 0,3 

ɉɨɦɿɪɧɨ ɭɳɿɥɶɧɟɧɚ 5 

ɍɳɿɥɶɧɟɧɚ  4 

ɓɿɥɶɧɚ  3 

Ⱦɭɠɟ ɳɿɥɶɧɚ 2 

Ɍɜɟɪɞɚ  1 

Ʌɢɩɤɿɫɬɶ 0,1 0,3 0,3 

ɋɟɪɟɞɧɹ 5 

ɉɨɦɿɪɧɚ 4 

Ɂɚɞɨɜɿɥɶɧɚ 3 

ȼɢɫɨɤɚ 2 

ɇɚɞɬɨ ɜɢɫɨɤɚ 1 

Ɇ’ɹɤɿɫɬɶ 0,1 0,2 0,2 

ɉɨɦɿɪɧɨ ɦ’ɹɤɚ 5 

Ɇ’ɹɤɭɜɚɬɚ 4 

ɉɨɦɿɪɧɨ ɬɜɟɪɞɚ 3 

Ɍɜɟɪɞɚ 2 

ɇɚɞɬɨ ɬɜɟɪɞɚ 1 

Ɋɨɡɬɹɠɧɿɫɬɶ 0,7 0,3 0,2 

ȼɿɞɦɿɧɧɚ  5 

Ⱦɨɛɪɚ  4 

ɋɟɪɟɞɧɹ 3 

ɋɥɚɛɤɚ 2 

Ⱦɭɠɟ ɫɥɚɛɤɚ 1 

– 1,0 1,0 1,0 – – 
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Ɂɚɤɿɧɱɟɧɧɹ ɬɚɛɥ. 3 
1 2 3 4 5 6 7 8 9 10 

Ɂɞɚɬɧɿɫɬɶ ɞɨ ɮɨ-
ɪɦɭɜɚɧɧɹ 

0,2 0,3 0,4 
ɋɬɭɩɿɧɶ ɜɢɹɜɥɟɧɧɹ 1,0 1,0 1,0 

ȼɿɞɦɿɧɧɨ 5 

Ⱦɨɛɪɟ 4 

Ɂɚɞɨɜɿɥɶɧɨ 3 

ɇɟɡɚɞɨɜɿɥɶɧɨ 2 

ɉɨɝɚɧɨ  1 

– 1,0 1,0 1,0 1,0 – 

*ɉɄȼ – ɩɚɫɬɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɨɤɪɢɬɬɹ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ ɬɚ ɜ ɹɤ ɩɪɨɲɚɪɨɤ (ɨɫɧɨɜɧɢɣ 
ɩɨɤɚɡɧɢɤ ɤɨɧɫɢɫɬɟɧɰɿʀ є ɪɨɡɬɹɠɧɿɫɬɶ);  

**ȼɐɄ – ɩɚɫɬɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɤɜɿɬɿɜ ɹɤ ɞɟɤɨɪɚɬɢɜɧɨɝɨ ɟɥɟɦɟɧɬɭ ɞɥɹ ɛɨɪɨɲ-
ɧɹɧɢɯ ɬɚ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ (ɨɫɧɨɜɧɢɦ ɩɨɤɚɡɧɢɤɨɦ ɤɨɧɫɢɫɬɟɧɰɿʀ є ɪɿɜɧɨɰɿɧɧɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɪɨɡɬɹ-
ɠɧɨɫɬɿ ɬɚ ɮɨɪɦɭɜɚɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ);  

***ɆɎȼ – ɩɚɫɬɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɰɭɤɟɪɨɤ ɬɚ ɦɨɞɟɥɸɜɚɧɧɹ ɮɿɝɭɪɧɢɯ ɜɢɪɨɛɿɜ 
ɹɤ ɞɟɤɨɪɚɬɢɜɧɨɝɨ ɟɥɟɦɟɧɬɭ ɞɥɹ ɛɨɪɨɲɧɹɧɢɯ ɬɚ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ (ɨɫɧɨɜɧɢɦ ɩɨɤɚɡɧɢɤɨɦ ɤɨɧɫɢɫɬɟɧɰɿʀ 
є ɮɨɪɦɭɜɚɥɶɧɚ ɡɞɚɬɧɿɫɬɶ). 

Ɋɟɡɭɥɶɬɚɬɢ ɫɟɧɫɨɪɧɨɝɨ ɚɧɚɥɿɡɭ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɿɡ ɆɋɋȾ ɧɚɜɟ-
ɞɟɧɿ ɜ ɬɚɛɥ. 4. 

Ɍɚɛɥɢɰɹ 4 

ɋɟɧɫɨɪɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɡ ɆɋɋȾ 

(n=5; Ɋ≤0,05) 

ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɩɨɤɚɡɧɢɤɚ 

Ʉɨɟɮɿɰɿєɧɬ 

ɜɚɝɨɦɨɫɬɿ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɇ
ɨɦ

ɟɪ
 ɞ

ɟɫ
ɤɪ

ɢ-
ɩɬ

ɨɪ
ɚ 

Ʉɨɟɮɿɰɿєɧɬ 

ɜɚɝɨɦɨɫɬɿ 

Ʉ
ɨɧ

ɬɪ
ɨɥ

ɶ 

Ɂɪɚɡɤɢ ɡ ɞɨɞɚɜɚɧ-
ɧɹɦ 

ɆɋɋȾ, % 

ɉ
Ʉ

ȼ 

ȼɐ
Ʉ

 

Ɇ
Ɏ

ȼ 

ɉ
Ʉ

ȼ 

ȼɐ
Ʉ

 

Ɇ
Ɏ

ȼ 
10 20 30 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Ɂɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ 0,2 0,2 0,2 

ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɡɚɛɚ-
ɪɜɥɟɧɧɹ  1 0,9 0,1 0,9 4,0 4,7 4,8 5,0 

ɉɪɨɡɨɪɿɫɬɶ  2 0,1 0,9 0,1 5,0 4,8 4,6 4,4 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ɉɄȼ 4,1 4,71 4,78 4,94 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɉɄȼ 0,82 0,94 0,96 0,98 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ȼɐɄ 4,9 4,79 4,62 4,46 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ȼɐɄ 0,98 0,95 0,92 0,89 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ɆɎȼ 4,1 4,71 4,78 4,94 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɆɎȼ 0,82 0,94 0,96 0,98 

ɋɦɚɤ ɬɚ ɡɚɩɚɯ 0,2 0,2 0,2 

ȼɢɪɚɡɧɿɫɬɶ  1 0,4 0,4 0,4 3,0 3,4 3,8 4,2 

ɇɚɫɢɱɟɧɿɫɬɶ  2 0,3 0,3 0,3 3,0 3,4 3,8 4,2 

Ɂɛɚɥɚɧɫɨɜɚɧɿɫɬɶ  3 0,3 0,3 0,3 4,0 4,4 4,8 5,0 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ɉɄȼ, ȼɐɄ, ɆɎȼ 3,3 3,7 4,1 4,44 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɉɄȼ, ȼɐɄ, ɆɎȼ 0,66 0,74 0,82 0,88 

Ʉɨɧɫɢɫɬɟɧɰɿɹ 0,4 0,3 0,2 

ɓɿɥɶɧɿɫɬɶ, ɦɿɰ-
ɧɿɫɬɶ 

1 0,1 0,2 0,3 4,4 4,6 4,8 5,0 

Ʌɢɩɤɿɫɬɶ 2 0,1 0,3 0,3 4,2 3,8 3,4 3,0 

Ɇ’ɹɤɿɫɬɶ 3 0,1 0,2 0,2 4,0 4,2 4,4 4,6 

Ɋɨɡɬɹɠɧɿɫɬɶ  4 0,7 0,3 0,2 3,4 4,4 5,0 4,6 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ɉɄȼ 3,64 4,34 4,76 4,42 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɉɄȼ 1,45 1,73 1,90 1,76 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ȼɐɄ 3,96 4,22 4,36 4,2 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ȼɐɄ 1,18 1,26 1,30 1,26 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ɆɎȼ 4,06 4,24 4,34 4,24 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɆɎȼ 0,81 0,84 0,86 0,84 

Ɂɞɚɬɧɿɫɬɶ ɞɨ ɮɨɪ-
ɦɭɜɚɧɧɹ 

0,2 0,3 0,4 ɋɬɭɩɿɧɶ ɜɢɹɜɥɟɧɧɹ 1 1,0 1,0 1,0 4,0 4,6 4,8 5,0 
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Ɂɚɤɿɧɱɟɧɧɹ ɬɚɛɥ. 4 
1 2 3 4 5 6 7 8 9 10 11 12 13 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ɉɄȼ 4,0 4,6 4,8 5,0 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɉɄȼ 0,8 0,92 0,96 1,0 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ȼɐɄ 4,0 4,6 4,8 5,0 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ȼɐɄ 1,2 1,38 1,44 1,5 

ɋɭɦɚɪɧɚ ɨɰɿɧɤɚ ɡɚ ɞɟɫɤɪɢɩɬɨɪɚɦɢ ɆɎȼ 4,0 4,6 4,8 5,0 

ɉɿɞɫɭɦɤɨɜɚ ɨɰɿɧɤɚ ɡɚ ɩɨɤɚɡɧɢɤɨɦ ɆɎȼ 1,6 1,84 1,92 2,0 

Ɂɚɝɚɥɶɧɚ ɨɰɿɧɤɚ ɉɄȼ 3,73 4,33 4,64 4,62 

Ɂɚɝɚɥɶɧɚ ɨɰɿɧɤɚ ȼɐɄ 4,02 4,33 4,48 4,53 

Ɂɚɝɚɥɶɧɚ ɨɰɿɧɤɚ ɆɎȼ 4,22 4,6 4,72 4,79 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɪɨɡɪɨɛɥɟɧɢɯ ɞɟɫɤɪɢɩɬɨɪɿɜ, ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɿɡɭ ɩɨɤɚɡɧɢɤɿɜ ɡɨɜɧɿ-
ɲɧɶɨɝɨ ɜɢɝɥɹɞɭ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɆɋɋȾ ɞɥɹ ɛɨɛɨɜɢɯ ɩɚɫɬ ȼɐɄ ɫɬɚɧɨɜɢɬɶ 
10 %, ɓɨ ɨɛʉɪɭɧɬɨɜɚɧɨ ɦɚɤɫɢɦɚɥɶɧɢɦ ɡɛɟɪɟɠɟɧɧɹɦ ɩɪɨɡɨɪɨɫɬɿ ɛɨɛɨɜɨʀ ɩɚɫɬɢ ɩɪɢ ɰɿɣ 
ɤɨɧɰɟɧɬɪɚɰɿʀ. Ɍɚɤɚ ɬɢɩɨɜɚ ɩɪɨɡɨɪɿɫɬɶ ɩɪɢɬɚɦɚɧɧɚ ɥɢɲɟ ɩɥɚɫɬɢɱɧɢɦ ɨɡɞɨɛɥɸɜɚɥɶɧɢɦ ɧɚ-
ɩɿɜɮɚɛɪɢɤɚɬɚɦ ɜɢɝɨɬɨɜɥɟɧɢɯ ɿɡ ɫɨɪɬɿɜ ɛɿɥɨʀ ɤɜɚɫɨɥɿ. Ɍɢɩɨɜɚ ɩɪɨɡɨɪɿɫɬɶ ɞɚє ɡɦɨɝɭ ɜɢɝɨɬɨ-
ɜɢɬɢ ɤɜɿɬɢ ɡ ɛɨɛɨɜɨʀ ɩɚɫɬɢ ɹɤ ɞɟɤɨɪɚɬɢɜɧɢɣ ɟɥɟɦɟɧɬ ɞɥɹ ɨɡɞɨɛɥɟɧɧɹ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢ-
ɪɨɛɿɜ ɦɚɤɫɢɦɚɥɶɧɨ ɪɟɚɥɿɫɬɢɱɧɨ.  

Ɂ ɩɿɞɜɢɳɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɩɨɫɢɥɸєɬɶɫɹ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɡɚɛɚɪɜɥɟɧɧɹ, ɳɨ ɧɚ-
ɛɥɢɠɚєɬɶɫɹ ɞɨ ɫɜɿɬɥɨ-ɤɪɟɦɨɜɨɝɨ ɤɨɥɶɨɪɭ, ɜɿɞɩɨɜɿɞɧɨ ɡɧɢɤɚє ɬɢɩɨɜɚ ɩɪɨɡɨɪɿɫɬɶ ɩɪɢɬɚ-
ɦɚɧɧɚ ɛɨɛɨɜɢɦ ɩɚɫɬɚɦ. ɐɟ, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɞɚє ɡɦɨɝɭ ɪɨɡɲɢɪɢɬɢ ɧɚɩɪɹɦɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ, ɛɨɛɨɜɚ ɩɚɫɬɚ ɫɬɚє ɩɪɢɞɚɬɧɨɸ ɞɥɹ ɩɨɤɪɢɬɬɹ ɤɨɧɞɢɬɟɪɫɶɤɢɯ ɜɢɪɨɛɿɜ (ɉɄȼ) 
ɬɚ ɦɨɞɟɥɸɜɚɧɧɹ ɮɿɝɭɪɧɢɯ ɜɢɪɨɛɿɜ (ɆɎȼ).  

ɉɿɞɜɢɳɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɡ 10…30 % ɭ ɪɟɰɟɩɬɭɪɧɨɦɭ ɫɤɥɚɞɿ ɛɨɛɨɜɢɯ ɩɚɫɬ 
ɫɩɪɢɹє ɩɨɫɢɥɟɧɧɸ ɜɢɪɚɡɧɨɫɬɿ ɬɚ ɧɚɫɢɱɟɧɨɫɬɿ ɦɨɥɨɱɧɨɝɨ ɫɦɚɤɭ ɬɚ ɡɚɩɚɯɭ, ɳɨ ɫɜɨєɸ ɱɟɪ-
ɝɨɸ ɫɩɪɢɹє ɦɚɫɤɭɜɚɧɧɸ ɛɨɛɨɜɨɝɨ ɫɦɚɤɭ ɬɚ ɚɪɨɦɚɬɭ. ɆɋɋȾ ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 10…30 % 

ɫɬɜɨɪɸɸɱɢ ɝɚɪɦɨɧɿɣɧɭ, ɡɛɚɥɚɧɫɨɜɚɧɭ ɫɦɚɤɨɚɪɨɦɚɬɢɱɧɭ ɤɨɦɩɨɡɢɰɿɸ. 
ȼɧɟɫɟɧɧɹ ɆɋɋȾ ɭ ɪɟɰɟɩɬɭɪɧɢɣ ɫɤɥɚɞ ɛɨɛɨɜɢɯ ɩɚɫɬ ɞɚє ɡɦɨɝɭ ɩɨɤɪɚɳɢɬɢ ʀɯ ɤɨɧɫɢɫ-

ɬɟɧɰɿɸ. Ɂ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɞɨ 20 % ɩɨɤɪɚɳɭɸɬɶɫɹ ɩɨɤɚɡɧɢɤɢ ɪɨɡɬɹɠɧɨ-
ɫɬɿ. Ɂɪɨɫɬɚɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɳɿɥɶɧɨɫɬɿ ɬɚ ɦɿɰɧɨɫɬɿ, ɡɧɢɠɟɧɧɹ ɦ’ɹɤɨɫɬɿ ɫɩɪɢɹє ɩɨɤɪɚɳɟɧɧɸ 
ɮɨɪɦɭɜɚɥɶɧɨʀ ɡɞɚɬɧɨɫɬɿ ɛɨɛɨɜɢɯ ɩɚɫɬ. ɉɿɞɜɢɳɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɬɚɤɨɠ ɩɪɢɡɜɨ-
ɞɢɬɶ ɞɨ ɫɭɬɬєɜɨɝɨ ɩɿɞɜɢɳɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɥɢɩɤɨɫɬɿ, ɳɨ є ɨɫɧɨɜɧɢɦ ɧɟɞɨɥɿɤɨɦ.  

Ɉɬɠɟ, ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɟɧɫɨɪɧɨɝɨ ɚɧɚɥɿɡɭ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɨɡɪɨɛɥɟɧɢɯ ɞɟɫɤɪɢɩɬɨɪɿɜ 
ɞɢɮɟɪɟɧɰɿɣɨɜɚɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɞɥɹ ɛɨɛɨɜɨʀ ɩɚɫɬɢ ɉɄȼ 
ɤɨɧɰɟɧɬɪɚɰɿɹ ɆɋɋȾ – 20 %, ȼɐɄ – 10 %, ɆɎȼ – 30 %. 

ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɞɨɫɥɿɞɠɭɜɚɥɢ ɪɟɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ ɟɥɚɫɬɨɩɥɚɫɬɨɦɟɪɿ 
Ɍɨɥɫɬɨɝɨ, ɹɤɿ ɡɚɫɧɨɜɚɧɿ ɧɚ ɜɢɡɧɚɱɟɧɧɿ ɞɟɮɨɪɦɚɰɿʀ ɡɫɭɜɭ [12]. Ɂɚ ɨɬɪɢɦɚɧɢɦɢ ɞɚɧɢɦɢ ɩɨ-
ɛɭɞɨɜɚɧɨ ɡɚɥɟɠɧɿɫɬɶ ɜɿɞɧɨɫɧɨʀ ɞɟɮɨɪɦɚɰɿʀ ɜɿɞ ɬɪɢɜɚɥɨɫɬɿ ɞɿʀ ɧɚɩɪɭɝɢ, ɳɨ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɝɪɚɮɿɤɨɦ ɤɿɧɟɬɢɤɢ ɩɥɢɧɧɨɫɬɿ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ (ɪɢɫ. 1). ȼɿɞɩɨɜɿɞɧɨ 
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɫɬɿɣɤɨɫɬɿ ɦɨɞɟɥɶ-
ɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɞɨ ɧɚɩɪɭɠɟɧɧɹ ɡɫɭɜɭ. 

Ɋɟɝɪɟɫɿɣɧɢɣ ɚɧɚɥɿɡ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɟɮɨɪɦɚɰɿʀ ɡɚ ɬɪɢɜɚɥɿɫɬɸ ɛɭɥɨ ɜɢɤɨɧɚɧɨ ɨɤɪɟɦɨ ɭ 
ɞɜɨɯ ɱɚɫɨɜɢɯ ɩɪɨɦɿɠɤɚɯ. ɍ ɩɟɪɿɨɞ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɟɮɨɪɦɚɰɿʀ ɩɚɫɬ (0…30 ɯɜ). Ɂɦɿɧɧɚ 
ɩɥɢɧɧɨɫɬɿ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɡɚ ɱɚɫɨɦ, ɩɪɢ ɪɿɡɧɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ 
ɨɩɢɫɭɸɬɶɫɹ ɪɿɜɧɹɧɧɹɦɢ: 

Ʉɨɧɬɪɨɥɶ  ɭ = 0,0043 ɯ3 – 0,6631 ɯ2 + 29,481 ɯ + 5,5879; R2 = 0,8571;  

ɆɋɋȾ 10 % ɭ = 0,0044 ɯ3 – 0,6882 ɯ2 + 30,411 ɯ + 5,9108; R2 = 0,8498;  

ɆɋɋȾ 20 % ɭ = 0,0045 ɯ3 – 0,7022 ɯ2 + 31,324 ɯ + 5,9027; R2 = 0,8618;  

ɆɋɋȾ 30 % ɭ = 0,0051 ɯ3 – 0,7892 ɯ2 + 35,169 ɯ + 6,8124; R2 = 0,8562;  

ɞɟ ɭ – ɩɥɢɧɧɿɫɬɶ (10-3), ɯ – ɬɪɢɜɚɥɿɫɬɶ (×60 ɫ). 
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Ɋɢɫ. 1. Ʉɿɧɟɬɢɤɚ ɩɥɢɧɧɨɫɬɿ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɿɡ ɆɋɋȾ 

Ɂɚ ɱɚɫɨɜɢɣ ɩɪɨɦɿɠɨɤ 30…90 ɯɜ ɤɿɧɟɬɢɤɚ ɩɥɢɧɧɨɫɬɿ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ 
ɩɚɫɬ ɡɦɿɧɸєɬɶɫɹ ɥɿɧɿɣɧɨ. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɜɩɥɢɜɭ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɧɚ ɤɿɧɟɬɢɤɭ ɩɥɢɧɧɨɫɬɿ ɦɨɞɟ-
ɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɜɢɡɧɚɱɟɧɿ ʀɯ ɨɫɧɨɜɧɿ ɪɟɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɬɚɛɥ. 5).  

Ɍɚɛɥɢɰɹ 5 
Ɋɟɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɡ ɆɋɋȾ 

(n = 5; Ɋ ≤ 0,05) 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɚ ɉɨɡɧɚɱɟɧɧɹ Ʉɨɧɬɪɨɥɶ 

Ɂɪɚɡɤɢ ɡ ɞɨɞɚɜɚɧɧɹɦ 
ɆɋɋȾ, % 

10 (ȼɐɄ) 20 (ɉɄȼ) 30 (ɆɎȼ) 
Ɂɜɨɪɨɬɧɚ ɞɟɮɨɪɦɚɰɿɹ, 10-3 Ȗɡɜ 402,8 358,5 340,0 334,2 

ɇɟɡɜɨɪɨɬɧɚ ɞɟɮɨɪɦɚɰɿɹ, 10-3 Ȗɧɟɡ 12,8 12,8 12,8 12,8 

Ɂɚɝɚɥɶɧɚ ɞɟɮɨɪɦɚɰɿɹ, 10-3 Ȗɡɚɝ 415,7 371,4 352,8 347,1 

ɇɚɩɪɭɠɟɧɧɹ ɡɫɭɜɭ ɉɚ, τ 425,1 425,1 425,1 425,1 

ɉɿɞɞɚɬɥɢɜɿɫɬɶ, ɉɚ-3 I 9,78·10-4 8,74·10-4 8,30·10-4 8,17·10-4 

ɍɦɨɜɧɨ ɦɢɬɬєɜɢɣ ɦɨɞɭɥɶ ɩɪɭɠ-
ɧɨɫɬɿ, ɉɚ 

Gɩɪ 357,5 317,1 313,3 296,3 

ȼɢɫɨɤɨɟɥɚɫɬɢɱɧɢɣ ɦɨɞɭɥɶ, ɉɚ Gɟɥ 206,7 197,2 190,5 184,9 

ɉɥɚɫɬɢɱɧɚ ɜ'ɹɡɤɿɫɬɶ, ɉɚ·ɫ ή*0 1,79·108 1,79·108 1,79·108 1,79·108 

ȼ'ɹɡɤɿɫɬɶ ɩɪɭɠɧɨʀ ɩɿɫɥɹɞɿʀ, ɉɚ·ɫ ήɩɪ 464,4 396,4 388,2 364,2 

ȼɧɟɫɟɧɧɹ ɆɋɋȾ ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 10…30 % ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɡɚɝɚ-
ɥɶɧɨʀ ɞɟɮɨɪɦɚɰɿʀ ɞɨ 35 %. ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɧɟɡɜɨɪɨɬɧɚ ɞɟɮɨɪɦɚɰɿɹ є ɫɬɚɛɿɥɶɧɨɸ ɞɥɹ ɜɫɿɯ 
ɞɨɫɥɿɞɧɢɯ ɡɪɚɡɤɿɜ, ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɿ ɫɬɚɧɨɜɢɬɶ 12,8, ɬɨ ɡɜɨɪɨɬɧɚ ɞɟ-
ɮɨɪɦɚɰɿɹ ɡɧɢɠɭєɬɶɫɹ ɭ 1,2–1,3 ɪɚɡɚ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɟɦ ɡ 371,4 ɞɨ 347,1 ɩɚɪɚɥɟɥɶɧɨ 
ɡɚɝɚɥɶɧɿɣ ɞɟɮɨɪɦɚɰɿʀ. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɿɡɭ ɜɫɬɚɧɨɜɥɟɧɨ ɡɧɢɠɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɜɢɫɨɤɨɟɥɚɫɬɢɱɧɨɝɨ ɦɨ-
ɞɭɥɹ (Gɟɥ) ɦɨɞɟɥɶɧɢɯ ɤɨɦɩɨɡɢɰɿɣ ɛɨɛɨɜɢɯ ɩɚɫɬ ɿɡ ɩɿɞɜɢɳɟɧɧɹɦ ɆɋɋȾ ɡ 197 ɞɨ 184 ɉɚ, 
ɳɨ ɧɚ 30 % ɦɟɧɲɟ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɧɬɪɨɥɟɦ. Ʉɨɧɰɟɧɬɪɚɰɿɹ ɆɋɋȾ ɧɟ ɦɚє ɫɭɬɬєɜɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɩɨɤɚɡɧɢɤɢ ɭɦɨɜɧɨ ɦɢɬɬєɜɨɝɨ ɦɨɞɭɥɹ ɩɪɭɠɧɨɫɬɿ (Gɩɪ), ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɤɨɧɰɟ-
ɧɬɪɚɰɿʀ ɜɨɧɢ ɩɨɫɬɭɩɨɜɨ ɡɧɢɠɭɸɬɶɫɹ ɡ 317 ɞɨ 296 ɉɚ. ɉɨɤɚɡɧɢɤɢ ɜ’ɹɡɤɨɫɬɿ ɩɪɭɠɧɨʀ ɩɿɫɥɹ-
ɞɿʀ (ήɩɪ) ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ ɡɧɢɠɭɸɬɶɫɹ ɜ 1,2–1,3 ɪɚɡɚ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ 
ɤɨɧɬɪɨɥɟɦ, ɳɨ ɫɬɚɧɨɜɢɬɶ 396–364 ɉɚ·ɫ ɜɿɞɩɨɜɿɞɧɨ. 

Ɂɧɢɠɟɧɧɹ ɞɟɮɨɪɦɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɳɨ ɦɚɸɬɶ ɡɜɨɪɨɬɧɿɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɡɜɨ-
ɞɹɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɩɿɞɞɚɬɥɢɜɨɫɬɿ (I) ɛɨɛɨɜɢɯ ɩɚɫɬ ɡ 8,74·10-4 ɞɨ 8,17·10-4 ɉɚ·ɫ, ɩɪɢ ɰɶɨɦɭ 
ɩɨɤɚɡɧɢɤɢ ɩɥɚɫɬɢɱɧɨʀ ɜ’ɹɡɤɨɫɬɿ (ή) ɧɟ ɡɚɥɟɠɚɬɶ ɜɿɞ ɤɨɧɰɟɧɬɪɚɰɿʀ ɆɋɋȾ, є ɫɬɚɛɿɥɶɧɢɦɢ 
ɞɥɹ ɜɫɿɯ ɞɨɫɥɿɞɧɢɯ ɡɪɚɡɤɿɜ ɿ ɫɬɚɧɨɜɥɹɬɶ 1,79·108 ɉɚ·ɫ. 
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Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦ ɫɟɧɫɨɪɧɨɝɨ ɚɧɚɥɿɡɭ, ɳɨ ɩɿɞɬɜɟɪɞɠɭɸɬɶɫɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, ɜɫɬɚɧɨɜ-
ɥɟɧɨ, ɳɨ ɆɋɋȾ ɭ ɬɟɯɧɨɥɨɝɿɹɯ ɛɨɛɨɜɢɯ ɩɚɫɬ ɫɩɪɢɹє ɭɬɜɨɪɟɧɧɸ ɛɿɥɶɲ ɦɿɰɧɨʀ ɫɬɪɭɤɬɭɪɢ, 
ɳɨ ɡɭɦɨɜɥɟɧɨ ɜɢɧɢɤɧɟɧɧɹɦ ɿ ɪɨɡɜɢɬɤɨɦ ɩɪɨɫɬɨɪɨɜɨɝɨ ɤɚɪɤɚɫɚ ɜ ɪɟɡɭɥɶɬɚɬɿ ɬɟɩɥɨɜɨʀ ɞɟɧɚ-
ɬɭɪɚɰɿʀ ɿ ɤɨɚɝɭɥɹɰɿʀ ɛɿɥɤɿɜ, ɪɨɡɱɢɧɟɧɢɯ ɭ ɛɟɡɩɟɪɟɪɜɧɿɣ ɮɚɡɿ ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ɉɪɢ 
ɰɶɨɦɭ ɜɢɧɢɤɚɸɬɶ ɛɿɥɶɲ ɦɿɰɧɿ ɞɚɬɢɜɧɿ ɡɜ’ɹɡɤɢ, ɧɚɞɚɸɱɢ ɤɚɪɤɚɫɭ ɫɬɚɬɢɱɧɭ ɦɿɰɧɿɫɬɶ ɧɚ ɡɫɭɜ. 
Ɏɨɪɦɭɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɛɨɛɨɜɢɯ ɩɚɫɬ ɡɭɦɨɜɥɟɧɨ ɪɨɡɜɢɬɤɨɦ ɞɜɨɯ ɩɪɨɬɢɥɟɠɧɨ ɧɚɩɪɚɜɥɟɧɢɯ 
ɩɪɨɰɟɫɿɜ: ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ ɪɭɣɧɚɰɿʀ ɡɚɥɢɲɤɨɜɨʀ ɤɥɿɬɢɧɧɨʀ ɫɬɪɭɤɬɭɪɢ ɿ ɫɚɦɨɜɿɥɶɧɨɝɨ ɚɝɪɟɝɭ-
ɜɚɧɧɹ ɛɿɥɤɨɜɢɯ ɱɚɫɬɨɤ ɭ ɩɪɨɫɬɨɪɨɜɢɣ ɤɚɪɤɚɫ ɭɧɚɫɥɿɞɨɤ ɩɨɫɬɭɩɨɜɨɝɨ ɨɛɟɡɜɨɞɧɸɜɚɧɧɹ ɫɢɫ-
ɬɟɦɢ. ɉɪɢ ɰɶɨɦɭ, ɤɪɿɦ ɜɨɞɧɟɜɢɯ, ɜɢɧɢɤɚɸɬɶ ɿ ɛɿɥɶɲ ɦɿɰɧɿ ɤɨɜɚɥɟɧɬɧɿ ɡɜ’ɹɡɤɢ, ɳɨ ɡɚɝɚɥɨɦ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɤɪɚɳɟɧɧɹ ɪɟɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɛɨɛɨɜɢɯ ɩɚɫɬ. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɟɧɫɨɪɧɨɝɨ ɚɧɚɥɿɡɭ ɞɨɜɟɞɟɧɚ ɞɨɰɿ-
ɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɆɋɋȾ ɭ ɬɟɯɧɨɥɨɝɿɹɯ ɛɨɛɨɜɢɯ ɩɚɫɬ ɞɥɹ ɧɿɜɟɥɸɜɚɧɧɸ ɛɨɛɨɜɨɝɨ 
ɫɦɚɤɭ ɣ ɚɪɨɦɚɬɭ ɬɚ ɫɬɜɨɪɟɧɧɹ ɝɚɪɦɨɧɿɣɧɨʀ ɫɦɚɤɨ – ɚɪɨɦɚɬɢɱɧɨʀ ɤɨɦɩɨɡɢɰɿʀ ɩɪɢɣɧɹɬɧɨʀ 
ɞɥɹ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ. ɆɋɋȾ ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ 10…30 % ɫɬɜɨɪɸє ɜɿɞɩɨɜɿ-
ɞɧɭ ɤɨɥɶɨɪɨɜɭ ɝɚɦɭ, ɳɨ ɞɚє ɡɦɨɝɭ ɪɨɡɲɢɪɢɬɢ ɧɚɩɪɹɦɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɨ-
ɛɨɜɢɯ ɩɚɫɬ ɹɤ ɨɡɞɨɛɥɸɜɚɥɶɧɢɯ ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɭ ɤɨɧɞɢɬɟɪɫɶɤɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɪɟɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɆɋɋȾ ɭ 
ɤɨɧɰɟɧɬɪɚɰɿʀ 10…30 % ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɿɧ ɫɬɪɭɤɬɭɪɧɨɝɨ ɫɬɚɧɭ ɛɨɛɨɜɢɯ ɩɚɫɬ ɩɨɤɪɚɳɭ-
ɸɱɢ ʀɯ ɬɟɯɧɨɥɨɝɿɱɧɿ ɿ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɜɥɚɫɬɢɜɨɫɬɿ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɿɞɬɜɟɪɞɠɟɧɨ ɡɧɢ-
ɠɟɧɧɹ ɞɟɮɨɪɦɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɳɨ ɦɚɸɬɶ ɡɜɨɪɨɬɧɢɣ ɯɚɪɚɤɬɟɪ ɿ ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɡɧɢ-
ɠɟɧɧɹ ɩɿɞɞɚɬɥɢɜɨɫɬɿ ɛɨɛɨɜɢɯ ɩɚɫɬ, ɳɨ, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɮɨɪɦɭɜɚɥɶɧɨʀ 
ɡɞɚɬɧɨɫɬɿ ɣ ɪɟɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡɚɝɚɥɨɦ. 
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Larysa Rybchuk 

THE PROSPECTS OF USE OF BEAN PASTES  

IN THE CONFECTIONERY MANUFACTURING 

Urgency of the research. The scientific substantiation and development of technologies for the production of finished 

semi-finished products for confectionery products, which make it possible to obtain an assortment of finishing semi-finished 

products enriched with biologically active substances, is relevant. 

Target setting. Confectionery semi-finished products can not only improve the appearance and taste of confectionery 

products but also balance their nutritional composition, influence calorie content and digestibility, therefore, it is necessary to 

develop and implement measures to improve the quality and competitiveness of products. 

Actual scientific researches and issues analysis. Bean pasta has a special biological and digestive value but has low 

sensory indicators due to the inherent specific bean taste and aroma. Therefore, it is important to look for additional compo-

nents of the recipe to emphasize the taste and aroma of beans and create a harmonious flavor composition. 
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Uninvestigated parts of general matters defining. The effect of dry demineralized serum on the sensory and rheological 

characteristics of legumes has not been studied. 

The research objective. According to research results, the possibility of using a demineralized whey solution in legumes 

was confirmed. 

The statement of basic materials. Following the developed standard scales of sensory descriptors, the sensory charac-

teristics of model legume compositions are analyzed. Designed for the differentiated use of legumes and different masses of 

valleys of whey product, demineralized in the confectionery industry, as a finish for semi-finished products. The deformation 

characteristics of model compositions of bean pastes have been experimentally investigated. Based on the research results, the 

main rheological modular constants were identified and analyzed. 

Conclusions. The results of the analysis of sensory and rheological characteristics indicate that dry whey powder is 

demineralized in the presence of 10-30% in legumes and allows you to obtain the desired consumer characteristics for finished 

semi-finished products used in the confectionery industry. 

Keywords: finishing semi-finished products; legume paste; whey dry demineralized. 

Fig.: 1. Table: 5. References: 12. 
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