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Ⱦɢɫɟɪɬɚɰɿєɸ є ɪɭɤɨɩɢɫ. 
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ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, ɡɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ ɬɟɯɧɨɥɨɝɿʀ   
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 ɋɨɥɨɞɤɢɣ ɋɟɪɝɿɣ Ƀɨɫɢɩɨɜɢɱ,  
 ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», 

 ɡɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ ɬɚ ɦɨɫɬɿɜ. 

 

ɤɚɧɞɢɞɚɬ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

Ʉɪɨɜɹɤɨɜ ɋɟɪɝɿɣ Ɉɥɟɤɫɿɣɨɜɢɱ, 
Ɉɞɟɫɶɤɚ ɞɟɪɠɚɜɧɚ ɚɤɚɞɟɦɿɹ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ, 
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ɁȺȽȺɅЬɇȺ ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊɈȻɈɌɂ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɯɨɞɿɜ ɪɿɡɧɢɯ ɜɢɪɨɛɧɢɰɬɜ є ɞɨɫɢɬɶ 
ɜɚɠɥɢɜɢɦ ɲɥɹɯɨɦ ɟɤɨɧɨɦɿʀ ɦɚɬɟɪɿɚɥɶɧɢɯ ɿ ɟɧɟɪɝɟɬɢɱɧɢɯ ɪɟɫɭɪɫɿɜ ɭ ɜɢɪɨɛɧɢɰɬɜɿ 
ɰɟɦɟɧɬɧɢɯ ɛɟɬɨɧɿɜ ɬɚ ɪɨɡɱɢɧɿɜ. ɋɟɪɟɞ ɰɢɯ ɜɿɞɯɨɞɿɜ ɜɚɠɥɢɜɟ ɦɿɫɰɟ ɡɚɣɦɚɸɬɶ ɜɿɞɯɨɞɢ 
ɩɿɞɩɪɢєɦɫɬɜ ɧɟɪɭɞɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɤɨɬɪɿ ɜɢɪɨɛɥɹɸɬɶ ɡɚɩɨɜɧɸɜɚɱɿ ɞɥɹ ɛɟɬɨɧɭ ɬɚ ɿɧɲɿ 
ɩɪɢɪɨɞɧɿ ɤɚɦ’ɹɧɿ ɦɚɬɟɪɿɚɥɢ. 

ȼ ɩɪɨɰɟɫɿ ɩɟɪɟɪɨɛɤɢ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɭɬɜɨɪɸєɬɶɫɹ ɜɟɥɢɱɟɡɧɚ ɤɿɥɶɤɿɫɬɶ ɜɿɞɫɿɜɿɜ 
ɩɨɞɪɿɛɧɟɧɧɹ. Ɂɚ ɿɫɧɭɸɱɢɦɢ ɞɚɧɢɦɢ ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɳɟɛɟɧɸ ɭɬɜɨɪɸєɬɶɫɹ ɜɿɞ 18 ɞɨ 
25 % ɜɿɞɫɿɜɿɜ ɜɿɞ ɦɚɫɢ ɝɿɪɫɶɤɨʀ ɩɨɪɨɞɢ, ɳɨ ɩɟɪɟɪɨɛɥɹєɬɶɫɹ. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɫɭɬɬєɜɨ 
ɡɛɿɥɶɲɢɜɫɹ ɩɨɩɢɬ ɧɚ ɬɚɤ ɡɜɚɧɢɣ «ɤɭɛɨɜɢɞɧɢɣ» ɳɟɛɿɧɶ ɩɪɢ ɨɬɪɢɦɚɧɧɿ ɹɤɨɝɨ ɜɢɯɿɞ 
ɜɿɞɫɿɜɿɜ ɦɨɠɟ ɞɨɫɹɝɚɬɢ 30 – 36 % ɿ ɛɿɥɶɲɟ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɤɫɬɭɪɧɢɯ 
ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɨɪɿɞ. Ɂɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɜɿɞɯɨɞɿɜ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ 
ɜɿɞɜɚɥɿɜ, ɹɤɿ ɡɚɣɦɚɸɬɶ ɡɧɚɱɧɿ ɩɥɨɳɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɭɝɿɞɶ, ɚ ɬɚɤɨɠ ɞɨ 
ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹɧɨɝɨ ɿ ɜɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ɋɚɡɨɦ ɡ ɬɢɦ ɛɭɞɿɜɟɥɶɧɚ ɝɚɥɭɡɶ ɜɿɞɱɭɜɚє ɝɨɫɬɪɭ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜ ɤɨɧɞɢɰɿɣɧɢɯ 
ɡɚɩɨɜɧɸɜɚɱɚɯ. Ɂɨɤɪɟɦɚ ɜ ɡɚɯɿɞɧɨɦɭ ɪɟɝɿɨɧɿ ɍɤɪɚʀɧɢ ɩɿɫɤɢ ɞɥɹ ɛɟɬɨɧɿɜ ɿ ɪɨɡɱɢɧɿɜ 
ɩɟɪɟɜɚɠɧɨ ɞɪɿɛɧɿ, ɳɨ ɜɢɤɥɢɤɚє ɡɧɚɱɧɭ ɩɟɪɟɜɢɬɪɚɬɭ ɰɟɦɟɧɬɭ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɜɿɜ 
ɭ ɛɟɬɨɧɚɯ ɡɧɚɱɧɨ ɨɛɦɟɠɟɧɟ ɱɟɪɟɡ ɜɢɫɨɤɢɣ ɜɦɿɫɬ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ, ɳɨ ɜɢɤɥɢɤɚє 
ɡɧɚɱɧɭ ɩɟɪɟɜɢɬɪɚɬɭ ɰɟɦɟɧɬɭ. 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ, ɡ ɪɨɡɜɢɬɤɨɦ ɟɮɟɤɬɢɜɧɢɯ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ ɡ ɜɢɫɨɤɢɦ 
ɜɨɞɨɪɟɞɭɤɭɸɱɢɦ ɟɮɟɤɬɨɦ ɡ’ɹɜɢɥɚɫɶ ɦɨɠɥɢɜɿɫɬɶ ɫɭɬɬєɜɨɝɨ ɡɧɢɠɟɧɧɹ ɜɨɞɨɜɦɿɫɬɭ 
ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ. ɐɟ ɫɩɪɢɹє ɡɚɫɬɨɫɭɜɚɧɧɸ ɡɚɩɨɜɧɸɜɚɱɿɜ ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ 
ɜɢɫɨɤɨɞɢɫɩɟɪɫɧɢɯ ɜɤɥɸɱɟɧɶ, ɹɤɿ ɦɨɠɭɬɶ ɡɚ ɩɟɜɧɢɯ ɭɦɨɜ ɜɿɞɿɝɪɚɜɚɬɢ ɩɨɡɢɬɢɜɧɭ ɪɨɥɶ 
ɭ ɮɨɪɦɭɜɚɧɧɿ ɫɬɪɭɤɬɭɪɢ ɛɟɬɨɧɭ ɹɤ ɚɤɬɢɜɧɿ ɧɚɩɨɜɧɸɜɚɱɿ. ȼ ɞɚɧɿɣ ɪɨɛɨɬɿ ɜɢɜɱɚɥɚɫɶ 
ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɹɤ 
ɡɚɩɨɜɧɸɜɚɱɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ ɡɚ ɭɦɨɜɢ ɦɿɧɿɦɿɡɚɰɿʀ ɜɨɞɨɜɦɿɫɬɭ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ 
ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ.    

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɢɬɚɧɧɹ ɪɨɡɪɨɛɤɚ ɟɮɟɤɬɢɜɧɨɝɨ ɧɚɩɪɹɦɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɜɿɜ 
ɩɨɞɪɿɛɧɟɧɧɹ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɧɚɩɪɹɦɤɿɜ ɨɬɪɢɦɚɧɧɹ ɛɟɬɨɧɿɜ ɜɢɫɨɤɨʀ 
ɹɤɨɫɬɿ ɧɚ ʀɯ ɨɫɧɨɜɿ.  

Ɂɜ’ɹɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. Ⱦɨɫɥɿɞɠɟɧɧɹ, 
ɳɨ ɜɢɤɥɚɞɟɧɿ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ ɛɭɥɢ ɜɢɤɨɧɚɧɿ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨʀ ɬɟɦ 
№ȾɊ0115U003047 «ȿɮɟɤɬɢɜɧɿ ɰɟɦɟɧɬɧɿ ɛɟɬɨɧɢ ɿ ɪɨɡɱɢɧɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɿɞɯɨɞɿɜ 
ɤɚɦɟɧɟɩɨɞɪɿɛɧɟɧɧɹ»,  №ȾɊ0116U003759 «ȼɢɫɨɤɨɦɿɰɧɿ ɲɜɢɞɤɨɬɜɟɪɞɧɭɱɿ ɛɟɬɨɧɢ ɿ 
ɮɿɛɪɨɛɟɬɨɧɢ ɬɚ ɤɨɧɫɬɪɭɤɰɿʀ ɧɚ ʀɯ ɨɫɧɨɜɿ ɞɥɹ ɮɨɪɬɢɮɿɤɚɰɿɣɧɢɯ ɫɩɨɪɭɞ»,  ɚ ɬɚɤɨɠ ɬɟɦɢ 
№ ȾɊ 0114U001141 «Ɂɚɫɬɨɫɭɜɚɧɧɹ ɬɟɯɧɨɝɟɧɧɢɯ ɜɿɞɯɨɞɿɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ (ɰɟɦɟɧɬɧɨɝɨ 
ɩɢɥɭ, ɡɨɥɢ-ɜɢɧɨɫɭ Ɍȿɋ, ɜɿɞɯɨɞɿɜ ɤɚɦɟɧɟɩɨɞɪɿɛɧɟɧɧɹ) ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɟɮɟɤɬɢɜɧɢɯ 
ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ: ɜ’ɹɠɭɱɢɯ, ɫɭɯɢɯ ɛɭɞɿɜɟɥɶɧɢɯ ɫɭɦɿɲɟɣ, ɛɟɬɨɧɿɜ ɿ ɪɨɡɱɢɧɿɜ». 

Ɇɟɬɚ ɿ ɡɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧɧɹ. Ɇɟɬɚ ɞɚɧɨʀ ɪɨɛɨɬɢ – ɪɨɡɪɨɛɢɬɢ ɨɩɬɢɦɚɥɶɧɿ 
ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ (ȾȻɁ) 
ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜ ɹɤɨɫɬɿ ɨɫɧɨɜɧɨɝɨ ɡɚɩɨɜɧɸɜɚɱɚ ɧɟɡɛɚɝɚɱɟɧɢɯ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ 
ɝɪɚɧɿɬɭ, ɳɨ ɦɿɫɬɢɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɞɢɫɩɟɪɫɧɢɯ ɡɟɪɟɧ.     

ɓɨɛ ɞɨɫɹɝɬɢ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ, ɜɢɪɿɲɭɜɚɥɢ ɧɚɫɬɭɩɧɿ ɡɚɞɚɱɿ: 
- ȼɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɨɝɨ, ɯɿɦɿɱɧɨɝɨ ɬɚ ɩɟɬɪɨɝɪɚɮɿɱɧɨɝɨ 

ɫɤɥɚɞɭ ɧɚɣɛɿɥɶɲ ɪɨɡɩɨɜɫɸɞɠɟɧɢɯ ɜɢɞɿɜ ɜɿɞɫɿɜɿɜ ɜɢɜɟɪɠɟɧɢɯ ɩɨɪɿɞ.  
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- Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɞɢɫɩɟɪɫɧɨɝɨ ɝɪɚɧɿɬɧɢɯ ɱɚɫɬɢɧɨɤ  ɧɚ ɪɟɨɥɨɝɿɱɧɿ 
ɜɥɚɫɬɢɜɨɫɬɿ ɰɟɦɟɧɬɧɢɯ ɩɚɫɬ, ɩɪɨɰɟɫɢ ɝɿɞɪɚɬɚɰɿʀ ɬɚ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ ɧɚɩɨɜɧɟɧɨɝɨ 
ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ. 

- Ⱦɨɫɥɿɞɠɟɧɧɹ ɫɭɦɿɫɧɨɝɨ ɜɩɥɢɜɭ ɞɨɛɚɜɨɤ-ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɚ 
ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ ɧɚ ɜɥɚɫɬɢɜɨɫɬɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɧɢɯ 
ɫɭɦɿɲɟɣ ɜɢɫɨɤɨʀ ɪɭɯɨɦɨɫɬɿ ɬɚ ɛɟɬɨɧɿɜ ɧɚ ʀɯ ɨɫɧɨɜɿ. 

- Ɋɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɡɚɛɟɡɩɟɱɟɧɧɹ  ɜɢɫɨɤɨʀ ɦɿɰɧɨɫɬɿ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ. 

- ȼɢɜɱɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ 
ɛɟɬɨɧɿɜ ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ 

- Ɋɨɡɪɨɛɤɚ ɦɟɬɨɞɢɤɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɿɜ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɜɢɫɨɤɨɦɿɰɧɢɯ 
ɛɟɬɨɧɿɜ ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ ɡ ɤɨɦɩɥɟɤɫɨɦ ɡɚɞɚɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. 

- ȼɢɪɨɛɧɢɱɚ ɩɟɪɟɜɿɪɤɚ ɪɨɡɪɨɛɥɟɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɟɤɨɦɟɧɞɚɰɿɣ. 

Ɉɛ’єɤɬ ɞɨɫɥɿɞɠɟɧь - ɰɟɦɟɧɬɧɟ ɬɿɫɬɨ ɬɚ ɰɟɦɟɧɬɧɢɣ ɤɚɦɿɧɶ ɡ ɞɢɫɩɟɪɫɧɢɦ 
ɝɪɚɧɿɬɧɢɦ ɧɚɩɨɜɧɸɜɚɱɟɦ, ɛɟɬɨɧɧɿ ɫɭɦɿɲɿ ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ 
ɝɪɚɧɿɬɭ ɬɚ ɞɪɿɛɧɨɡɟɪɧɢɫɬɿ ɛɟɬɨɧɢ, ɜɢɝɨɬɨɜɥɟɧɿ ɧɚ ʀɯ ɨɫɧɨɜɿ. 

ɉɪɟɞɦɟɬ ɞɨɫɥɿɞɠɟɧь -  ɨɫɨɛɥɢɜɨɫɬɿ ɝɿɞɪɚɬɚɰɿʀ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ 
ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɡ ɞɢɫɩɟɪɫɧɢɦ ɝɪɚɧɿɬɧɢɦ ɧɚɩɨɜɧɸɜɚɱɟɦ, ɜɥɚɫɬɢɜɨɫɬɿ ɛɟɬɨɧɧɢɯ 
ɫɭɦɿɲɟɣ ɬɚ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɧɚ ɨɫɧɨɜɿ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɝɪɚɧɿɬɭ ɡɚɥɟɠɧɨ 
ɜɿɞ ʀɯ ɫɤɥɚɞɭ ɬɚ ɜɢɞɭ ɞɨɛɚɜɨɤ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɶ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɬɚ ʀɯ ɞɢɫɩɟɪɫɧɨʀ 
ɫɤɥɚɞɨɜɨʀ ɜɢɡɧɚɱɚɥɢɫɶ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɟɬɪɨɝɪɚɮɿɱɧɨɝɨ, ɪɟɧɬɝɟɧɨ-ɮɚɡɨɜɨɝɨ, 
ɯɿɦɿɱɧɨɝɨ ɬɚ ɫɟɞɢɦɟɧɬɚɰɿɣɧɨɝɨ ɚɧɚɥɿɡɭ. ɉɪɨɰɟɫɢ ɝɿɞɪɚɬɚɰɿʀ ɬɚ ɮɨɪɦɭɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ 
ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɞɨɫɥɿɞɠɭɜɚɥɢɫɶ ɜɢɜɱɟɧɧɹɦ ɤɿɧɟɬɢɤɢ ɩɪɨɯɨɞɠɟɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ 
ɫɬɪɭɦɭ ɬɚ ɭɥɶɬɪɚɡɜɭɤɨɜɢɯ ɯɜɢɥɶ, ɯɿɦɿɱɧɢɦ ɜɢɡɧɚɱɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɡɜ’ɹɡɚɧɨʀ ɜɨɞɢ.  
ɉɚɪɚɦɟɬɪɢ ɩɨɪɨɜɨʀ ɫɬɪɭɤɬɭɪɢ ɜɢɡɧɚɱɚɥɢɫɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ ɬɚ 
ɦɿɤɪɨɫɤɨɩɿɱɧɨɝɨ ɚɧɚɥɿɡɭ. Ɉɫɧɨɜɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡɞɿɣɫɧɸɜɚɥɨɫɶ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɦɟɬɨɞɿɜ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ  ɜɿɞɩɨɜɿɞɧɢɯ ɟɤɫɩɟɪɟɦɟɧɬɚɥɶɧɨ-

ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ. Ȼɭɞɿɜɟɥɶɧɨ-ɬɟɯɧɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ 
ɜɢɜɱɚɥɢɫɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɧɞɚɪɬɧɢɯ ɦɟɬɨɞɢɤ. 

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ.  
- Ɉɛґɪɭɧɬɨɜɚɧɨ ɬɚ ɞɨɜɟɞɟɧɨ ɝɿɩɨɬɟɡɭ ɩɪɨ ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ 

ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ  ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɹɤ ɡɚɩɨɜɧɸɜɚɱɿɜ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ ɡɚ 
ɭɦɨɜɢ ɨɩɬɢɦɿɡɚɰɿʀ ʀɯ ɫɤɥɚɞɿɜ ɿ ɧɢɡɶɤɨɝɨ ɜɨɞɨɜɦɿɫɬɭ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ, ɳɨ 
ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ ɜɜɟɞɟɧɧɹɦ ɞɨɛɚɜɨɤ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ.  

- ȼɫɬɚɧɨɜɥɟɧɨ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ  ɧɚ 
ɤɿɧɟɬɢɤɭ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ, ɚ ɬɚɤɨɠ ɛɭɞɿɜɟɥɶɧɨ-ɬɟɯɧɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ, ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɩɪɢ ɦɿɧɿɦɿɡɚɰɿʀ ɜɨɞɨɩɨɬɪɟɛɢ ɛɟɬɨɧɧɢɯ 
ɫɭɦɿɲɟɣ. 

- Ɉɬɪɢɦɚɧɨ ɤɨɦɩɥɟɤɫ ɟɤɫɩɟɪɟɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɳɨ ɞɨɡɜɨɥɹɸɬɶ 

ɩɪɨɝɧɨɡɭɜɚɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜɿɞɫɿɜɿɜ ɡ ɪɿɡɧɢɦ ɜɦɿɫɬɨɦ ɩɢɥɭɜɚɬɢɯ 
ɱɚɫɬɢɧɨɤ  ɬɚ ʀɯ ɞɢɫɩɟɪɫɧɿɫɬɸ ɡɚɥɟɠɧɨ ɜɿɞ ɜɢɦɨɝ ɞɨ ɛɟɬɨɧɿɜ, ɜɢɞɭ ɩɥɚɫɬɢɮɿɤɭɸɱɢɯ ɬɚ 
ɚɤɬɢɜɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɚɜɨɤ. 

- ȼɫɬɚɧɨɜɥɟɧɨ ɭɦɨɜɢ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɩɨєɞɧɚɧɧɹ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ 
ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɬɢɩɭ ɡ ɩɥɚɫɬɢɮɿɤɭɸɱɢɦɢ ɞɨɛɚɜɤɚɦɢ ɿɧɲɢɯ ɜɢɞɿɜ ɿ ɫɬɜɨɪɟɧɧɹ 
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ɟɮɟɤɬɢɜɧɢɯ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɢɦɢ ɩɥɚɫɬɢɮɿɤɭɸɱɢɦ 
ɬɚ ɜɨɞɨɪɟɞɭɤɭɸɱɢɦ ɟɮɟɤɬɚɦɢ.  

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɧɚɭɤɨɜɢɯ ɪɟɡɭɥɶɬɚɬɿɜ:  
- Ɋɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ 

ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɤɚɦ’ɹɧɢɯ ɜɿɞɫɿɜɿɜ ɜ ɹɤɨɫɬɿ ɨɫɧɨɜɧɨɝɨ 
ɡɚɩɨɜɧɸɜɚɱɚ.  

- ȼɫɬɚɧɨɜɥɟɧɨ ɨɩɬɢɦɚɥɶɧɢɣ ɡɟɪɧɨɜɢɣ ɫɤɥɚɞ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɡɚ ɪɚɯɭɧɨɤ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɨɫɧɨɜɧɢɯ ɮɪɚɤɰɿɣ, ɚ ɬɚɤɨɠ ɞɨɞɚɬɤɨɜɨɝɨ ɜɜɟɞɟɧɧɹ ɤɨɧɞɢɰɿɣɧɢɯ 
ɩɿɫɤɿɜ, ɳɨ ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ ɦɚɤɫɢɦɚɥɶɧɭ ɦɿɰɧɿɫɬɶ ɛɟɬɨɧɭ. 

- Ɋɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɨɥɨɝɿɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɿɜ ɜɢɫɨɤɨɦɿɰɧɨɝɨ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɧɟɡɛɚɝɚɱɟɧɢɯ ɜɿɞɫɿɜɿɜ ɹɤ ɡɚɩɨɜɧɸɜɚɱɚ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ, ɳɨ ɞɨɡɜɨɥɹє 
ɡɚɛɟɡɩɟɱɭɜɚɬɢ  ɤɨɦɩɥɟɤɫ ɧɨɪɦɨɜɚɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. 

- Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ 
ɛɟɬɨɧɭ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɝɪɚɧɿɬɭ, ɳɨ ɜɩɪɨɜɚɞɠɟɧɚ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ «ɌɈɊȽȻɍȾɋȿɊȼȱɋ» ɬɨɪɝɨɜɨʀ ɦɚɪɤɢ «ȱɧɬɟɪɛɟɬɨɧ»  ɬɚ ɉɉ 
«ɋɥɚɜɭɬɫɶɤɢɣ ȻɊɁ» ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɬɨɜɚɪɧɨɝɨ ɛɟɬɨɧɭ. 

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɿ ɨɛґɪɭɧɬɨɜɚɧɚ  ɪɨɛɨɱɚ ɝɿɩɨɬɟɡɚ. 

ȼɢɤɨɧɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɩɪɨɜɟɞɟɧɨ ɬɟɨɪɟɬɢɱɧɢɣ ɚɧɚɥɿɡ 
ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɿ ɧɟɨɛɯɿɞɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɛґɪɭɧɬɭɜɚɧɧɹ [1-3,5-8]. 

Ɋɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ 
ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ ɿ ɜɩɪɨɜɚɞɠɟɧɨ ʀʀ ɭ ɜɢɪɨɛɧɢɰɬɜɨ [4, 9-11].  

Ⱥɩɪɨɛɚɰɿɹ ɪɟɡɭɥɶɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿʀ. 
Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ ɞɨɩɨɜɿɞɚɥɢɫɶ ɬɚ ɨɛɝɨɜɨɪɸɜɚɥɢɫɶ ɧɚ 

ɧɚɭɤɨɜɢɯ ɿ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ ɬɚ ɫɟɦɿɧɚɪɚɯ: Vȱ Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-

ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ «ȿɮɟɤɬɢɜɧɿ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɿ ɪɿɲɟɧɧɹ ɬɚ 
ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɿ ɬɟɯɧɨɥɨɝɿʀ ɜ ɛɭɞɿɜɧɢɰɬɜɿ», ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ. ɏɚɪɤɿɜ 2016; ɏ Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɚ Web-

ɤɨɧɮɟɪɟɧɰɿɹ «Ʉɨɦɩɨɡɢɰɿɣɧɿ ɦɚɬɟɪɿɚɥɢ», ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
«Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɿɦɟɧɿ ȱɝɨɪɹ ɋɿɤɨɪɫɶɤɨɝɨ». Ʉɢʀɜ 2017; ȱ 
Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿʀ «ȱɧɧɨɜɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɜ ɚɪɯɿɬɟɤɬɭɪɿ ɿ 
ɞɢɡɚɣɧɿ», ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ. ɏɚɪɤɿɜ 
2017; ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ ɩɪɨɮɟɫɨɪɫɶɤɨ-ɜɢɤɥɚɞɚɰɶɤɨɝɨ ɫɤɥɚɞɭ 

ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ (Ɋɿɜɧɟ, 
2015-2018 ɪɪ.). 

ɍ ɩɨɜɧɨɦɭ ɨɛɫɹɡɿ ɞɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɞɨɩɨɜɿɞɚɥɚɫɹ ɧɚ ɪɨɡɲɢɪɟɧɨɦɭ 

ɧɚɭɤɨɜɨɦɭ ɫɟɦɿɧɚɪɿ ɤɚɮɟɞɪɢ ɬɟɯɧɨɥɨɝɿʀ ɛɭɞɿɜɟɥɶɧɢɯ ɜɢɪɨɛɿɜ ɿ ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɚ 

ɇɍȼȽɉ (2018 ɪ.), ɚ ɬɚɤɨɠ ɧɚ ɦɿɠɤɚɮɟɞɪɚɥɶɧɨɦɭ ɧɚɭɤɨɜɨɦɭ ɫɟɦɿɧɚɪɿ ɡ ɛɭɞɿɜɟɥɶɧɢɯ 

ɦɚɬɟɪɿɚɥɿɜ ɬɚ ɜɢɪɨɛɿɜ ɇɍȼȽɉ (2019 ɪ.). 
ɉɭɛɥɿɤɚɰɿʀ. Ɂɚ ɬɟɦɨɸ ɞɢɫɟɪɬɚɰɿʀ ɨɩɭɛɥɿɤɨɜɚɧɨ 12 ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ, ɡ ɧɢɯ 2 

ɤɨɥɟɤɬɢɜɧɿ ɦɨɧɨɝɪɚɮɿʀ, 5 ɫɬɚɬɟɣ ɭ ɧɚɭɤɨɜɢɯ ɮɚɯɨɜɢɯ ɜɢɞɚɧɧɹɯ ɍɤɪɚʀɧɢ ɬɚ ɿɧɲɢɯ 

ɞɟɪɠɚɜ, 1 – ɜ ɧɚɭɤɨɜɢɯ ɩɟɪɿɨɞɢɱɧɢɯ ɜɢɞɚɧɧɹɯ ɿɧɲɢɯ ɞɟɪɠɚɜ, ɳɨ ɜɤɥɸɱɟɧɿ ɞɨ 
ɦɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɜɢɯ ɛɚɡ ɞɚɧɢɯ (Google Scholar, Ɋɂɇɐ),  4 – ɹɤɿ ɡɚɫɜɿɞɱɭɸɬɶ 
ɚɩɪɨɛɚɰɿɸ ɞɢɫɟɪɬɚɰɿʀ, 3 ɩɭɛɥɿɤɚɰɿʀ ɭ ɦɚɬɟɪɿɚɥɚɯ ɦɿɠɧɚɪɨɞɧɢɯ ɤɨɧɮɟɪɟɧɰɿɣ, 1 ɩɚɬɟɧɬ 
ɍɤɪɚʀɧɢ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ. 
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ɋɬɪɭɤɬɭɪɚ ɿ ɨɛɫɹɝ ɞɢɫɟɪɬɚɰɿʀ. Ⱦɢɫɟɪɬɚɰɿɹ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɜɫɬɭɩɭ, 6  ɪɨɡɞɿɥɿɜ, 
ɜɢɫɧɨɜɤɿɜ, ɫɩɢɫɤɭ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ ɿɡ (182 ɧɚɣɦɟɧɭɜɚɧɧɹ) ɿ 5 ɞɨɞɚɬɤɿɜ. 
Ɂɚɝɚɥɶɧɢɣ ɨɛ’єɦ ɞɢɫɟɪɬɚɰɿʀ 176 ɫɬɨɪɿɧɨɤ, ɜ ɬɨɦɭ ɱɢɫɥɿ 133 ɫɬɨɪɿɧɤɢ ɨɫɧɨɜɧɨɝɨ 
ɬɟɤɫɬɭ, 37 ɬɚɛɥɢɰɶ, 60 ɪɢɫɭɧɤɿɜ ɿ 10 ɫɬɨɪɿɧɨɤ ɞɨɞɚɬɤɿɜ. 

 

ɈɋɇɈȼɇɂɃ ɁɆȱɋɌ ɊɈȻɈɌɂ 

 

ɍ ɜɫɬɭɩɿ ɨɛґɪɭɧɬɨɜɚɧɨ ɚɤɬɭɚɥɶɧɿɫɬɶ ɞɚɧɨʀ ɪɨɛɨɬɢ, ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɦɟɬɭ 
ɞɨɫɥɿɞɠɟɧɶ, ɧɚɭɤɨɜɭ ɧɨɜɢɡɧɭ, ɨɫɧɨɜɧɿ ɡɚɞɚɱɿ ɬɚ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɪɨɛɨɬɢ. 

ɍ ɩɟɪɲɨɦɭ ɪɨɡɞɿɥɿ ɪɨɡɝɥɹɧɭɬɢɣ ɫɬɚɧ ɧɚɭɤɨɜɨʀ ɩɪɨɛɥɟɦɢ ɬɚ ɜɢɡɧɚɱɟɧɿ ɧɚɩɪɹɦɤɢ 
ɞɨɫɥɿɞɠɟɧɶ. 

Ɉɫɧɨɜɧɢɣ ɜɧɟɫɨɤ ɭ ɞɨɫɥɿɞɠɟɧɧɹ ɿ ɪɨɡɜɢɬɨɤ ɜɢɫɨɤɨɹɤɿɫɧɢɯ ɛɟɬɨɧɿɜ (High 
Performance Concrete), ɚ ɬɚɤɨɠ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ 
ɡɞɿɣɫɧɢɥɢ Ȼɚɠɟɧɨɜ ɘ.Ɇ., Ȼɚɬɪɚɤɨɜ ȼ.Ƚ., Ȼɭɞɧɿɤɨɜ ɉ.ɉ., ȼɨɥɠɟɧɫɶɤɢɣ Ⱥ.ȼ., ȼɢɪɨɜɢɣ 
ȼ.Ɇ.,  Ⱦɜɨɪɤɿɧ Ʌ.Ƀ., ɀɢɬɤɨɜɫɶɤɢɣ ȼ.ȼ., Ɂɚɣɱɟɧɤɨ ɇ.Ɇ., Ʉɚɩɪɿєɥɨɜ ɋ.ɋ., Ʉɪɢɜɟɧɤɨ 
ɉ.ȼ., ɉɥɭɝɿɧ Ⱥ.Ɇ., Ɋɭɧɨɜɚ Ɋ.Ɏ., ɋɨɥɨɞɤɢɣ ɋ.Ƀ,  ɋɨɥɨɦɚɬɨɜ ȼ.ȱ., ɋɚɧɢɰɶɤɢɣ Ɇ.Ⱥ., 
ɍɲɟɪɨɜ-Ɇɚɪɲɚɤ Ⱥ.ȼ., əɤɨɛɫɨɧ Ɇ.ə., Billberg P., Ma j., Mou S. ɬɚ ɿɧɲɿ.    

ȼɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ ɡɚɩɨɜɧɸɜɚɱɚ ɰɟɦɟɧɬɧɢɯ ɛɟɬɨɧɿɜ ɜɿɞɯɨɞɿɜ ɩɟɪɟɪɨɛɤɢ 
ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɧɚ ɳɟɛɿɧɶ (ɜɿɞɫɿɜɿɜ) ɦɚɥɨ ɩɪɚɤɬɢɤɭєɬɶɫɹ ɱɟɪɟɡ ɧɚɹɜɧɿɫɬɶ ɭ ʀɯ 
ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɨɦɭ ɫɤɥɚɞɿ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ (ɞɨ 20 %) ɩɢɥɭɜɚɬɢɯ ɱɚɫɬɢɧɨɤ, ɹɤɿ 
ɩɿɞɜɢɳɭɸɬɶ ɜɨɞɨɩɨɬɪɟɛɭ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ. 

ɇɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɨɪɝɚɧɿɡɭєɬɶɫɹ ɩɟɪɟɪɨɛɤɚ ɜɿɞɫɿɜɿɜ ɡ ɨɬɪɢɦɚɧɧɹɦ ɿɡ ɧɶɨɝɨ 
ɮɪɚɤɰɿʀ 2,5…10 ɦɦ. ɑɚɫɬɢɧɚ, ɳɨ ɡɚɥɢɲɢɥɚɫɹ - ɮɪɚɤɰɿɹ 0…2,5 ɦɦ ɩɪɚɤɬɢɱɧɨ ɧɟ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ. Ɉɛ’єɦ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɩɿɫɥɹ ɞɪɭɝɨʀ ɿ 
ɬɪɟɬɶɨʀ ɫɬɚɞɿʀ ɩɨɞɪɿɛɧɟɧɧɹ, ɞɨɫɹɝɚє 20…25 % ɜɿɞ ɨɛ’єɦɭ ɝɿɪɫɶɤɨʀ ɦɚɫɢ, ɳɨ 
ɩɟɪɟɪɨɛɥɹєɬɶɫɹ. 

ȼɢɤɨɧɚɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɤɨɦɛɿɧɚɰɿʀ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɡ ɿɧɲɢɦɢ ɜɢɞɚɦɢ 
ɜɿɞɯɨɞɿɜ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ʀɯ ɜ ɛɟɬɨɧɚɯ, ɪɨɡɪɨɛɥɟɧɿ ɫɤɥɚɞɢ ɛɟɬɨɧɿɜ, ɞɟ ɜ ɹɤɨɫɬɿ 
ɜ’ɹɠɭɱɨɝɨ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɜɿɞɯɨɞɢ ɫɿɪɱɚɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɚ ɡɚɩɨɜɧɸɜɚɱɚ – ɜɿɞɫɿɜɢ 
ɩɨɞɪɿɛɧɟɧɧɹ ɛɚɡɚɥɶɬɭ ɬɚ ɞɿɚɛɚɡɭ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɩɿɫɤɿɜ ɿɡ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɩɟɪɟɞɛɚɱɟɧɨ ȾɋɌɍ Ȼȼ.2.7-

210:2010 «ɉɿɫɨɤ ɿɡ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɜɢɜɟɪɠɟɧɢɯ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɞɥɹ ɛɭɞɿɜɟɥɶɧɢɯ 
ɪɨɛɿɬ». ɍ ɛɟɬɨɧɚɯ ɪɿɡɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɜɿɞɫɿɜɢ, ɜɟɥɢɤɚ ɱɚɫɬɢɧɚ ɹɤɢɯ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ 
ɤɪɭɩɧɢɯ ɿ ɞɭɠɟ ɤɪɭɩɧɢɯ ɩɿɫɤɿɜ (ɿɡ ɦɨɞɭɥɟɦ ɤɪɭɩɧɨɫɬɿ Ɇɤɪ = ɛɿɥɶɲɟ 2,5 ɞɨ 3,2…3,6), 

ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɹɤ ɭɤɪɭɩɧɸɸɱɚ ɞɨɛɚɜɤɚ ɞɨ ɩɪɢɪɨɞɧɢɯ ɞɪɿɛɧɢɯ ɿ ɞɭɠɟ ɞɪɿɛɧɢɯ 
ɩɿɫɤɿɜ. Ɍɚɤɚ ɭɤɪɭɩɧɸɸɱɚ ɞɨɛɚɜɤɚ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɡɚɦɿɧɢɬɢ ɞɨ 50 % ɩɿɫɤɭ ɜɿɞɫɿɜɚɦɢ 
ɩɨɞɪɿɛɧɟɧɧɹ ɿ ɡɧɢɡɢɬɢ ɜɢɬɪɚɬɭ ɜ’ɹɠɭɱɨɝɨ ɧɚ 15…20 %. 

ɉɿɞɜɢɳɟɧɢɣ ɜɦɿɫɬ ɱɚɫɬɢɧɨɤ ɦɟɧɲɟ 0,16 ɦɦ ɜ ɪɹɞɿ ɜɢɩɚɞɤɿɜ ɦɨɠɟ ɫɬɜɨɪɸɜɚɬɢ 
ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ. Ɍɚɤ ɨɬɪɢɦɚɧɧɹ ɥɟɝɤɨɭɤɥɚɞɚɥɶɧɢɯ ɫɭɦɿɲɟɣ ɿ ɫɭɦɿɲɟɣ ɳɨ ɧɟ 
ɪɨɡɲɚɪɨɜɭɸɬɶɫɹ ɧɚ ɜɿɞɫɿɜɚɯ ɩɨɞɪɿɛɧɟɧɧɹ ɦɨɠɥɢɜɨ ɥɢɲɟ ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɩɿɞɜɢɳɟɧɨʀ 
ɤɿɥɶɤɨɫɬɿ ɞɪɿɛɧɢɯ ɮɪɚɤɰɿɣ, ɚɛɨ ɜɜɟɞɟɧɧɹɦ ɞɪɿɛɧɢɯ ɚɛɨ ɞɭɠɟ ɞɪɿɛɧɢɯ ɩɿɫɤɿɜ. 

ȼɫɬɚɧɨɜɥɟɧɨ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ ɧɚ 
ɤɿɧɟɬɢɤɭ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ ɜɿɛɪɨɩɪɟɫɨɜɚɧɨɝɨ ɛɟɬɨɧɭ ɿ ɫɬɭɩɿɧɶ ɝɿɞɪɚɬɚɰɿʀ 
ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɭ ɜ ɭɦɨɜɚɯ ɧɟɞɨɫɬɚɬɧɶɨʀ ɤɿɥɶɤɨɫɬɿ ɜɨɞɢ. Ɉɛґɪɭɧɬɨɜɚɧɨ 

ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɪɨɡɩɨɞɿɥɭ ɜɨɞɢ ɜ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɚɯ ɞɥɹ ɜɿɛɪɨɩɪɟɫɭɜɚɧɧɹ, ɨɬɪɢɦɚɧɨ ɿ 
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ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɿɞɬɜɟɪɞɠɟɧɨ ɪɨɡɪɚɯɭɧɤɨɜɭ ɡɚɥɟɠɧɿɫɬɶ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ʀɯ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɨɞɨɜɦɿɫɬɭ. 

Ⱦɨɰɿɥɶɧɿɫɬɶ ɜɜɟɞɟɧɧɹ ɞɢɫɩɟɪɫɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ ɜ ɰɟɦɟɧɬɧɿ ɤɨɦɩɨɡɢɬɢ ɡɧɚɱɧɨɸ 
ɦɿɪɨɸ ɜɢɩɥɢɜɚє ɡ ɜɿɞɨɦɢɯ ɭɹɜɥɟɧɶ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ȼ. Ɇ. ɘɧɝɨɦ, ɩɪɨ ɰɟɦɟɧɬɧɢɣ 
ɤɚɦɿɧɶ ɹɤ «ɦɿɤɪɨɛɟɬɨɧ», ɜ ɹɤɨɦɭ ɪɨɥɶ ɦɚɬɪɢɰɿ ɜɢɤɨɧɭє ɝɿɞɪɚɬɧɚ ɮɚɡɚ, ɨɬɪɢɦɚɧɚ ɩɪɢ 
ɯɿɦɿɱɧɿɣ ɜɡɚєɦɨɞɿʀ ɡ ɜɨɞɨɸ ɡɟɪɟɧ ɰɟɦɟɧɬɭ ɦɟɧɲɟ 30 ɦɤɦ, ɚ ɪɨɥɶ ɧɚɩɨɜɧɸɜɚɱɚ- ɛɿɥɶɲ 
ɤɪɭɩɧɿ ɡɟɪɧɚ ɰɟɦɟɧɬɭ, ɹɤɿ ɝɿɞɪɚɬɭɸɬɶɫɹ ɥɢɲɟ ɡ ɩɨɜɟɪɯɧɿ. ɉɪɢ ɡɚɛɟɡɩɟɱɟɧɧɿ ɞɨɫɢɬɶ 
ɜɢɫɨɤɨʀ ɬɨɧɤɨɫɬɿ ɩɨɦɟɥɭ ɤɥɿɧɤɟɪɧɨʀ ɫɤɥɚɞɨɜɨʀ, ɜɢɯɨɞɹɱɢ ɡ ɰɿєʀ ɤɨɧɰɟɩɰɿʀ, ɱɚɫɬɢɧɭ 
ɡɟɪɟɧ ɰɟɦɟɧɬɭ ɦɨɠɧɚ ɡɚɦɿɧɢɬɢ ɞɢɫɩɟɪɫɧɢɦɢ ɦɚɬɟɪɿɚɥɚɦɢ, ɜ ɬ.ɱ., ɹɤɿ ɧɟ ɜɫɬɭɩɚɸɬɶ ɜ 
ɯɿɦɿɱɧɭ ɜɡɚєɦɨɞɿɸ ɡ ɜɨɞɨɸ. 

Ɇɿɧɟɪɚɥɶɧɿ ɧɚɩɨɜɧɸɜɚɱɿ ɜ ɰɟɦɟɧɬɧɢɯ ɫɢɫɬɟɦɚɯ ɱɚɫɬɨ ɭɦɨɜɧɨ ɩɨɞɿɥɹɸɬɶ ɧɚ 
ɚɤɬɢɜɧɿ ɬɚ ɿɧɟɪɬɧɿ. Ⱦɨ ɚɤɬɢɜɧɢɯ ɜɿɞɧɨɫɹɬɶ ɞɢɫɩɟɪɫɧɿ ɦɿɧɟɪɚɥɶɧɿ ɪɟɱɨɜɢɧɢ, ɹɤɿ ɡɞɚɬɧɿ 
ɜɡɚєɦɨɞɿɹɬɢ ɡ ɝɿɞɪɨɤɫɢɞɨɦ ɤɚɥɶɰɿɸ, ɳɨ ɜɢɞɿɥɹєɬɶɫɹ ɩɪɢ ɝɿɞɪɨɥɿɡɿ ɤɥɿɧɤɟɪɧɢɯ 
ɦɿɧɟɪɚɥɿɜ (ɬ.ɡɜ. ɚɤɬɢɜɧɿ ɦɿɧɟɪɚɥɶɧɿ ɞɨɛɚɜɤɢ). Ⱦɨ ɚɤɬɢɜɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ ɜɿɞɧɨɫɹɬɶ 
ɬɚɤɨɠ ɤɚɪɛɨɧɚɬɧɿ ɩɨɪɨɲɤɢ, ɹɤɿ ɜɡɚєɦɨɞɿɸɬɶ ɡ ɰɟɦɟɧɬɨɦ, ɡ ɭɬɜɨɪɟɧɧɹɦ ɤɨɦɩɥɟɤɫɧɢɯ 
ɫɩɨɥɭɤ ɬɢɩɭ ɝɿɞɪɨɤɚɪɛɨɚɥɸɦɿɧɚɬɨɜ. ɍ ɫɜɿɬɿ ɫɭɱɚɫɧɢɯ ɬɟɨɪɟɬɢɱɧɢɯ ɭɹɜɥɟɧɶ ɩɪɨ 
ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ ɰɟɦɟɧɬɧɢɯ ɫɢɫɬɟɦ ɞɪɭɝɭ ɝɪɭɩɭ ɦɿɧɟɪɚɥɶɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ, ɹɤɿ 
ɧɟ ɜɫɬɭɩɚɸɬɶ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɯɿɦɿɱɧɭ ɜɡɚєɦɨɞɿɸ ɡ ɩɪɨɞɭɤɬɚɦɢ ɝɿɞɪɚɬɚɰɿʀ ɰɟɦɟɧɬɭ 
ɧɟɬɨɱɧɨ ɧɚɡɢɜɚɬɢ ɿɧɟɪɬɧɢɦɢ. ȼɨɧɢ ɚɤɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɩɪɨɰɟɫɢ 
ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ ɬɚ ɫɢɧɬɟɡɭ ɜɥɚɫɬɢɜɨɫɬɟɣ ɪɨɡɱɢɧɿɜ ɿ ɛɟɬɨɧɿɜ. 

Ⱦɨɫɥɿɞɠɟɧɧɸ ɜɩɥɢɜɭ ɪɿɡɧɢɯ ɜɢɞɿɜ ɞɢɫɩɟɪɫɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ ɧɚ 
ɜɥɚɫɬɢɜɨɫɬɿ ɰɟɦɟɧɬɧɢɯ ɪɨɡɱɢɧɿɜ ɿ ɛɟɬɨɧɿɜ, ɩɪɢɫɜɹɱɟɧɨ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɪɨɛɿɬ. 
Ɉɬɪɢɦɚɧɿ ɩɪɢ ɰɶɨɦɭ ɪɟɡɭɥɶɬɚɬɢ ɡɚɥɟɠɚɬɶ ɜɿɞ ɜɢɞɭ ɧɚɩɨɜɧɸɜɚɱɿɜ, ʀɯ ɝɿɞɪɚɜɥɿɱɧɨʀ, 
ɩɭɰɨɥɚɧɨɜɨʀ ɬɚ ɩɨɜɟɪɯɧɟɜɨʀ ɚɤɬɢɜɧɨɫɬɿ, ɞɢɫɩɟɪɫɧɨɫɬɿ ɿ ɡɟɪɧɨɜɨɝɨ ɫɤɥɚɞɭ, ɫɩɨɫɨɛɭ 
ɜɜɟɞɟɧɧɹ ɿ ɜɦɿɫɬɭ. 

ɉɨɪɹɞ ɿɡ ɜɩɥɢɜɨɦ ɚɤɬɢɜɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ ɧɚ ɦɿɰɧɿɫɬɶ ɩɪɢ ɫɬɢɫɤɭ ɛɟɬɨɧɿɜ ɿ 
ɪɨɡɱɢɧɿɜ ɜɿɞɡɧɚɱɚєɬɶɫɹ ʀɯ ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɜɿɞɧɨɲɟɧɧɹ ɦɿɰɧɨɫɬɿ ɧɚ ɪɨɡɬɹɝ ɞɨ 
ɦɿɰɧɨɫɬɿ ɧɚ ɫɬɢɫɤ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɧɚ ɬɪɿɳɢɧɨɫɬɿɣɤɿɫɬɶ ɰɟɦɟɧɬɧɢɯ ɤɨɦɩɨɡɢɬɿɜ. ȼɿɞɨɦɨ, 
ɳɨ ɛɿɥɶɲ ɜɢɫɨɤɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɧɚ ɪɨɡɬɹɝ ɞɨ ɦɿɰɧɨɫɬɿ ɧɚ ɫɬɢɫɤ ɦɚє 
ɦɿɫɰɟ ɩɪɢ ɜɜɟɞɟɧɧɿ ɜ ɰɟɦɟɧɬ ɡɨɥɢ, ɲɥɚɤɭ, ɚ ɬɚɤɨɠ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɚɪɛɨɧɚɬɧɢɯ 
ɡɚɩɨɜɧɸɜɚɱɿɜ. 

Ⱦɢɫɩɟɪɫɧɿ ɜɿɞɯɨɞɢ ɜɢɤɨɧɭɸɬɶ ɪɨɥɶ ɩɿɞɥɨɠɤɢ ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ ɫɬɪɭɤɬɭɪɢ 
ɝɿɞɪɚɬɧɢɯ ɧɨɜɨɭɬɜɨɪɟɧɶ, ɜɿɞɦɿɱɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɟɩɿɬɚɤɫɿɚɥɶɧɨɝɨ ɡɪɨɳɭɜɚɧɧɹ 
ɤɪɢɫɬɚɥɿɜ ɬɚ ɦɨɠɥɢɜɿɫɬɶ ɯɿɦɿɱɧɨʀ ɜɡɚєɦɨɞɿʀ ɧɚɩɨɜɧɸɜɚɱɿɜ ɡ ɩɪɨɞɭɤɬɚɦɢ ɝɿɞɪɚɬɚɰɿʀ 
ɰɟɦɟɧɬɭ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɟɡɭɥɶɬɚɬɢ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ ɜɿɞɨɦɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɞɚɸɬɶ ɩɿɞɫɬɚɜɭ 
ɜɜɚɠɚɬɢ ɦɨɠɥɢɜɢɦ ɟɮɟɤɬɢɜɧɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɚɩɨɜɧɸɜɚɱɿɜ  ɭ ɰɟɦɟɧɬɧɢɯ ɛɟɬɨɧɚɯ, ɜ 
ɬɨɦɭ ɱɢɫɥɿ ɿ ɡ ɩɢɥɭɜɚɬɢɯ ɮɪɚɤɰɿɣ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ɨɫɨɛɥɢɜɨ ɭ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɚɯ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɬ. ɡ. «ɫɬɢɫɧɭɬɢɯ» ɭɦɨɜ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ 

(ɡɚ Ɇ.Ɇ. ɋɢɱɨɜɢɦ) ɡɚɪɚɯɭɧɨɤ ɦɿɧɿɦɿɡɚɰɿʀ ɜɨɞɨɩɨɬɪɟɛɢ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɰɿєʀ ɧɚɭɤɨɜɨʀ ɝɿɩɨɬɟɡɢ ɩɪɢɫɜɹɱɟɧɿ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɢɜɟɞɟɧɿ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ.  

ɍ ɞɪɭɝɨɦɭ ɪɨɡɞɿɥɿ ɧɚɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɦɩɨɧɟɧɬɿɜ ɬɚ ɦɟɬɨɞɿɜ 
ɞɨɫɥɿɞɠɟɧɶ, ɳɨ ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ ɜ ɪɨɛɨɬɿ. 
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ȼ ɞɨɫɥɿɞɠɟɧɧɹɯ ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ: ɜɿɞɫɿɜɢ ɤɚɪ’єɪɿɜ, ɳɨ ɜɢɝɨɬɨɜɥɹɸɬɶ ɳɟɛɿɧɶ 
ɞɥɹ ɛɭɞɿɜɟɥɶɧɢɯ ɪɨɛɿɬ ɜ Ɋɿɜɧɟɧɫɶɤɿɣ, ɀɢɬɨɦɢɪɫɶɤɿɣ ɬɚ ɏɦɟɥɶɧɢɰɶɤɿɣ ɨɛɥɚɫɬɹɯ; 

ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ ɉɐ–ȱ ɬɚ ɉɐ-ȱȱ-Ⱥ/ɒ ɡɚ ȾɋɌɍ Ȼ ȼ.2.7-46-2010 ɦɚɪɤɢ Ɇ500 ɉȺɌ 
«ȼɨɥɢɧɶ-ɰɟɦɟɧɬ» ɡ ɬɢɩɨɜɢɦ ɫɟɪɟɞɧɶɨɚɥɸɦɿɧɚɬɧɢɦ ɤɥɿɧɤɟɪɨɦ, ɧɚɣɛɿɥɶɲ 
ɯɚɪɚɤɬɟɪɧɢɦ ɞɥɹ ɫɭɱɚɫɧɨʀ ɰɟɦɟɧɬɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɍɤɪɚʀɧɢ; ɩɿɫɨɤ ɩɪɢɪɨɞɧɿɣ – 

ɋɥɚɜɭɬɫɶɤɨɝɨ ɪɨɞɨɜɢɳɚ Ɇɤɪ=2,1; ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ ɯɿɦɿɱɧɿ ɞɨɛɚɜɤɢ: ɩɥɚɫɬɢɮɿɤɚɬɨɪ 
ɥɿɝɧɨɫɭɮɨɧɚɬɧɢɣ ɅɋɌɆ, ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɢ ɧɚɮɬɚɥɿɧ-ɮɨɪɦɚɥɶɞɢɝɿɞɧɨɝɨ ɬɢɩɭ 
ɋɉ-1 (ɋ-3), ɬɚ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɬɢɩɭ Melflux 2651F (BASF, ɇɿɦɟɱɱɢɧɚ); əɤ 
ɚɤɬɢɜɧɭ ɦɿɧɟɪɚɥɶɧɭ ɞɨɛɚɜɤɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɟɬɚɤɚɨɥɿɧ (ɌɈȼ «Ɂɚɯɿɞɧɚ ɤɚɨɥɿɧɨɜɚ 
ɤɨɦɩɚɧɿɹ»). 

ȼɫɿ ɞɨɫɥɿɞɠɭɜɚɧɿ ɜɿɞɫɿɜɢ ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢɫɶ ɡɧɚɱɧɢɦ ɜɦɿɫɬɨɦ ɱɚɫɬɢɧɨɤ <0,16 ɦɦ 
(15…20 %), ɧɟɞɨɫɬɚɬɧɿɦ ɜɦɿɫɬɨɦ ɱɚɫɬɢɧɨɤ ɪɨɡɦɿɪɨɦ 0,63….0,316 ɦɦ ɬɚ ɩɿɞɜɢɳɟɧɢɦ 
ɜɦɿɫɬɨɦ ɡɟɪɟɧ 2.5…10 ɦɦ. ɋɟɪɟɞɧɿɣ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɧɚɣɛɿɥɶɲ ɯɚɪɚɤɬɟɪɧɢɯ ɜɿɞɫɿɜɿɜ 
ȼɢɪɿɜɫɶɤɨɝɨ ɤɚɪ’єɪɭ, ɩɪɢɣɧɹɬɢɯ ɞɥɹ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚɜɟɞɟɧɢɣ ɧɢɠɱɟ: SiO2 = 

72,9; TiO2 = 0,3; Al2O3 = 13,6; Fe2O3 = 0,97; FeO = 0,58; MnO = -; MgO = 0,46; CaO = 

1,29; Na2O = 3,91;  K2O = 5,18; P2O5 = 0,08; SO3 = -; H2O = 0,15; ȼɉɉ =0,6. Ɇɨɞɭɥɶ 
ɤɪɭɩɧɨɫɬɿ ɜɿɞɫɿɜɿɜ – Ɇɤɪ = 3,02 

Ɂɚ ɦɿɧɟɪɚɥɨɝɿɱɧɢɦ ɫɤɥɚɞɨɦ ɝɪɚɧɿɬɧɿ ɜɿɞɫɿɜɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɩɨɥɶɨɜɢɦɢ ɲɩɚɬɚɦɢ, 
ɤɜɚɪɰɟɦ, ɫɥɸɞɚɦɢ (ɛɿɨɬɢɬɚɦɢ) ɬɚ ʀɯ ɡɪɨɫɬɤɚɦɢ. Ɋɟɧɬɝɟɧɿɜɫɶɤɢɣ ɚɧɚɥɿɡ ɩɪɨɜɟɞɟɧɢɣ ɧɚ 
«Ⱦɪɨɧ–4-07» ɩɨɤɚɡɚɜ, ɳɨ ɜ ɡɟɪɧɚɯ <0,16 ɦɦ ɩɟɪɟɜɚɠɚɸɬɶ ɩɨɥɶɨɜɿ ɲɩɚɬɢ (ɨɪɬɨɤɥɚɡ, 
ɦɿɤɪɨɤɥɿɧ ɬɚ ɚɥɶɛɿɬ). Ƚɥɢɧɢɫɬɿ ɦɿɧɟɪɚɥɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɦɨɧɬɦɨɪɢɥɨɧɿɬɨɦ, ɤɚɨɥɿɧɿɬɨɦ ɬɚ 
ɝɿɞɪɨɫɥɸɞɚɦɢ. 

Ɂɚ ɞɚɧɢɦɢ ɞɨɫɥɿɞɠɟɧɶ ɫɟɪɟɞɧɶɨɚɪɢɮɦɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɩɢɬɨɦɨʀ ɚɤɬɢɜɧɢɫɬɿ 
ɪɚɞɿɨɧɭɤɥɿɞɿɜ Ⱥɟɮ ɞɥɹ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɝɪɚɧɿɬɭ ɩɟɪɟɛɭɜɚє ɜ ɦɟɠɚɯ 168 Ȼɤ/ɤɝ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɧɚ ɝɪɚɧɿɬɧɨɦɭ ɜɿɞɫɿɜɿ 
ɩɪɨɜɨɞɢɥɨɫɶ ɡɚ ɬɚɤɨɸ ɫɯɟɦɨɸ: ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɪɨɡɝɥɹɞɚɥɢ ɜɩɥɢɜ ɞɢɫɩɟɪɫɧɢɯ 
ɝɪɚɧɿɬɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ (ɱɚɫɬɢɧɨɤ ɦɟɧɲɢɯ 0,16 ɦɦ ɬɚ ɚɫɩɿɪɚɰɿɣɧɨɝɨ ɩɢɥɭ) ɧɚ 
ɪɟɨɥɨɝɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɰɟɦɟɧɬɧɢɯ ɩɚɫɬ, ɚ ɬɚɤɨɠ ɧɚ ɝɿɞɪɚɬɚɰɿɸ ɬɚ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ 
ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ; ɧɚ ɞɪɭɝɨɦɭ ɜɢɜɱɚɥɢ ɜɥɚɫɬɢɜɨɫɬɿ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ ɡ ɝɪɚɧɿɬɧɢɦɢ 
ɜɿɞɫɿɜɚɦɢ, ɳɨ ɦɿɫɬɹɬɶ ɞɢɫɩɟɪɫɧɿ ɱɚɫɬɢɧɤɢ (ɜɩɥɢɜ ɫɤɥɚɞɭ ɛɟɬɨɧɭ, ɤɿɥɶɤɨɫɬɿ ɬɚ 
ɞɢɫɩɟɪɫɧɨɫɬɿ ɝɪɚɧɿɬɧɢɯ ɱɚɫɬɢɧɨɤ,  ɯɿɦɿɱɧɢɯ ɞɨɛɚɜɨɤ); ɧɚ ɬɪɟɬɶɨɦɭ ɟɬɚɩɿ ɜɢɜɱɚɥɢ ɜɩɥɢɜ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɜɿɞɫɿɜɿɜ ɬɚ ɞɢɫɩɟɪɫɧɢɯ ɡɟɪɟɧ ɳɨ ɜɯɨɞɹɬɶ ɞɨ ʀɯ ɫɤɥɚɞɭ ɹɤ ɝɪɚɧɿɬɧɨɝɨ 
ɧɚɩɨɜɧɸɜɚɱɚ ɬɚ ɩɥɚɫɬɢɮɿɤɭɸɱɢɯ ɞɨɛɚɜɨɤ ɧɚ ɦɿɰɧɿɫɬɶ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɬɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɣɨɝɨ ɞɨɜɝɨɜɿɱɧɨɫɬɿ. ɇɚ ɡɚɜɟɪɲɚɥɶɧɿɣ ɫɬɚɞɿʀ ɧɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ 
ɤɿɥɶɤɿɫɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɿɜ ɜɢɫɨɤɨɦɿɰɧɨɝɨ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ, ɧɚ ɜɿɞɫɿɜɚɯ ɩɨɞɪɿɛɧɟɧɧɹ ɝɪɚɧɿɬɭ. 

Ʉɿɧɟɬɢɤɭ ɮɨɪɦɭɜɚɧɧɹ ɤɨɚɝɭɥɹɰɿɣɧɨʀ ɫɬɪɭɤɬɭɪɢ ɿ ʀʀ ɩɟɪɟɯɿɞ ɞɨ ɤɪɢɫɬɚɥɿɡɚɰɿɣɧɨʀ 
ɞɨɫɥɿɞɠɭɜɚɥɢ ɡɚ ɡɦɿɧɨɸ ɲɜɢɞɤɨɫɬɿ ɩɪɨɯɨɞɠɟɧɧɹ ɭɥɶɬɪɚɡɜɭɤɭ, ɩɢɬɨɦɨɸ 
ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɸ ɬɚ ɡɦɿɧɨɸ ɪɟɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. 

ȼɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɝɿɞɪɚɬɚɰɿʀ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɡ ɝɪɚɧɿɬɧɢɦ ɧɚɩɨɜɧɸɜɚɱɟɦ 
ɛɭɥɨ ɜɢɤɨɧɚɧɨ ɲɥɹɯɨɦ ɜɢɜɱɟɧɧɹ ɤɿɧɟɬɢɤɢ ɡɦɿɧɢ ɫɬɭɩɟɧɹ ɝɿɞɪɚɬɚɰɿʀ ɰɟɦɟɧɬɧɨɝɨ 
ɤɚɦɟɧɸ ɬɚ ɣɨɝɨ ɦɿɰɧɨɫɬɿ. ɋɬɭɩɿɧɶ ɝɿɞɪɚɬɚɰɿʀ ɜɢɡɧɚɱɚɥɢ ɡɚ ɤɿɥɶɤɿɫɬɸ ɜɨɞɢ, ɳɨ ɯɿɦɿɱɧɨ 
ɡɜ’ɹɡɚɧɚ ɡ ɰɟɦɟɧɬɨɦ ɬɚ ɧɟ ɩɿɞɞɚєɬɶɫɹ ɜɢɩɚɪɨɜɭɜɚɧɧɸ. 
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Ɂɦɿɧɭ ɫɬɪɭɤɬɭɪɢ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɡɚ ɪɚɯɭɧɨɤ ɜɜɟɞɟɧɧɹ ɝɪɚɧɿɬɧɨɝɨ 
ɧɚɩɨɜɧɸɜɚɱɚ ɬɚ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɜɢɡɧɚɱɚɥɢ ɡɚ ɩɚɪɚɦɟɬɪɚɦɢ ɣɨɝɨ ɩɨɪɨɜɨʀ 
ɫɬɪɭɤɬɭɪɢ. 

Ɉɫɨɛɥɢɜɨɫɬɿ ɫɬɪɭɤɬɭɪɢ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɡ ɝɪɚɧɿɬɧɢɦ ɧɚɩɨɜɧɸɜɚɱɟɦ ɜɢɜɱɚɥɢ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɟɥɟɤɬɪɨɧɧɨɝɨ ɦɿɤɪɨɫɤɨɩɭ. 

Ɉɫɧɨɜɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ ɬɚ ɛɟɬɨɧɭ 
ɜɢɤɨɧɭɜɚɥɢ ɡɝɿɞɧɨ ɞɿɸɱɢɯ ȾɋɌɍ. ȼɿɛɪɨɜ’ɹɡɤɿɫɬɶ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ (η) ɜɢɦɿɪɸɜɚɥɢ ɧɚ 
ɜɿɫɤɨɡɢɦɟɬɪɿ Ⱦɟɫɨɜɚ. 

Ʉɿɧɟɬɢɤɭ ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ ɛɟɬɨɧɭ, ɚ ɬɚɤɨɠ ɤɨɟɮɿɰɿєɧɬɢ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ 
ɫɟɪɟɞɧɿɣ ɪɨɡɦɿɪ ɿ ɨɞɧɨɪɿɞɧɿɫɬɶ ɜɿɞɤɪɢɬɢɯ ɤɚɩɿɥɹɪɧɢɯ ɩɿɪ, ɜɢɡɧɚɱɚɥɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 
ȾɋɌɍ Ȼ ȼ.2.7-170:2008. 

ȼɢɡɧɚɱɟɧɧɹ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɧɚ ɫɬɢɫɤ ɜɢɤɨɧɭɜɚɥɢ ɡɝɿɞɧɨ ȾɋɌɍ Ȼȼ.2.7-214:2009, 

ɚ ɧɚ ɡɝɢɧ ɡɝɿɞɧɨ ȾɋɌɍ Ȼ.ȼ.2.7-187:2009. 

ȼɨɞɨɧɟɩɪɨɧɢɤɧɨɫɬɶ ɛɟɬɨɧɭ ɜɢɡɧɚɱɚɥɢ ɜɿɞɩɨɜɿɞɧɨ ȾɋɌɍ Ȼ ȼ.2.7-170:2008 ɡɚ 
ɦɟɬɨɞɨɦ "ɦɨɤɪɨʀ ɩɥɹɦɢ", ɦɨɪɨɡɨɫɬɿɣɤɿɫɬɶ ɧɚ ɡɪɚɡɤɚɯ ɤɭɛɚɯ 10×10×10 ɫɦ ɡɚ ɞɪɭɝɢɦ 
ɦɟɬɨɞɨɦ ɡɝɿɞɧɨ ȾɋɌɍ Ȼ.ȼ.2.7-49-96. 

Ɉɫɧɨɜɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢɫɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɦɚɬɟɦɚɬɢɱɧɨɝɨ 
ɩɥɚɧɭɜɚɧɧɹ  ɟɤɫɩɟɪɢɦɟɧɬɭ ɿɡ ɫɬɚɬɢɫɬɢɱɧɨɸ ɨɛɪɨɛɤɨɸ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ, ɩɨɛɭɞɨɜɨɸ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɬɚ ʀɯ ɚɧɚɥɿɡɨɦ. 

ɍ ɬɪɟɬɶɨɦɭ ɪɨɡɞɿɥɿ ɪɨɡɝɥɹɧɭɬɨ ɨɫɨɛɥɢɜɨɫɬɿ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ ɰɟɦɟɧɬɧɨɝɨ 
ɤɚɦɟɧɸ, ɧɚɩɨɜɧɟɧɨɝɨ ɞɢɫɩɟɪɫɧɢɦɢ ɤɚɦ’ɹɧɢɦɢ ɱɚɫɬɢɧɤɚɦɢ. 

ȼɢɤɨɧɚɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɤɿɧɟɬɢɤɢ ɡɦɿɧɢ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɿɱɧɢɯ ɿ ɪɟɨɥɨɝɿɱɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɰɟɦɟɧɬɧɢɯ ɩɚɫɬ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɱɚɫɬɢɧɨɤ <0,16 ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ ɡ 
Sɩɢɬ=2300 ɫɦ2/ɝ ɬɚ ɚɫɩɿɪɚɰɿɣɧɨɝɨ ɩɢɥɭ.   

ȼɢɯɿɞɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɛɭɥɢ: ɜ’ɹɡɤɿɫɬɶ ɝɪɚɧɢɱɧɨ ɡɪɭɣɧɨɜɚɧɨʀ ɫɬɪɭɤɬɭɪɢ η, 
ɉɚ·ɫ; ɝɪɚɧɢɱɧɚ ɧɚɩɪɭɝɚ ɡɫɭɜɭ τ, ɉɚ; ɞɢɧɚɦɿɱɧɚ ɜɿɛɪɨɜɹɡɤɿɫɬɶ ην, ɉɚ·ɫ. 

Ɂɿ ɡɛɿɥɶɲɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɚɫɩɿɪɚɰɿɣɧɨɝɨ ɩɢɥɭ ɿ ɝɪɚɧɿɬɧɢɯ ɱɚɫɬɢɧɨɤ <0,16 ɦɦ 
ɦɚє ɦɿɫɰɟ ɡɧɚɱɧɢɣ ɪɿɫɬ ɝɪɚɧɢɱɧɨɝɨ ɧɚɩɪɭɠɟɧɧɹ ɡɫɭɜɭ τ ɿ ɜɿɛɪɨɜɹɡɤɨɫɬɿ ηv . 

ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɫɬɭɩɟɧɹ ɧɚɩɨɜɧɟɧɧɹ ɝɪɚɧɿɬɧɢɦɢ ɱɚɫɬɢɧɤɚɦɢ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ 
ɞɟɹɤɟ ɩɚɞɿɧɧɹ ɜ’ɹɡɤɨɫɬɿ ɝɪɚɧɢɱɧɨ ɡɪɭɣɧɨɜɚɧɨʀ ɫɬɪɭɤɬɭɪɢ η. Ɍɚɤɚ ɩɨɜɟɞɿɧɤɚ 
ɧɚɩɨɜɧɟɧɢɯ ɰɟɦɟɧɬɧɢɯ ɩɚɫɬ ɩɨɤɚɡɭє, ɳɨ ɜɨɧɢ ɦɚɸɬɶ ɛɿɥɶɲ ɜɢɪɚɠɟɧɿ ɬɢɤɫɨɬɪɨɩɧɿ 
ɜɥɚɫɬɢɜɨɫɬɿ. 

Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɫɜɿɞɱɢɬɶ, ɳɨ 
ɪɭɯɨɦɿɫɬɶ ɿ ɟɮɟɤɬɢɜɧɚ ɜ’ɹɡɤɿɫɬɶ ɰɟɦɟɧɬɧɨɝɨ ɬɿɫɬɚ ɡ ɝɪɚɧɿɬɧɢɦ ɧɚɩɨɜɧɸɜɚɱɟɦ 
ɩɟɪɟɛɭɜɚɸɬɶ ɭ ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɡɚɥɟɠɧɨɫɬɿ ɹɤ ɜɿɞ ɣɨɝɨ ɤɿɥɶɤɿɫɧɨɝɨ ɜɦɿɫɬɭ, ɬɚɤ ɿ ɜɿɞ 
ɞɢɫɩɟɪɫɧɨɫɬɿ. 

ɇɚ ɡɛɿɥɶɲɟɧɧɹ ɪɭɯɨɦɨɫɬɿ ɰɟɦɟɧɬɧɨɝɨ ɬɿɫɬɚ ɡ ɝɪɚɧɿɬɧɢɦ ɧɚɩɨɜɧɸɜɚɱɟɦ ɬɚ 
ɩɿɞɜɢɳɟɧɧɹ ɡɧɚɱɟɧɧɹ ɣɨɝɨ ɟɮɟɤɬɢɜɧɨʀ ɜ’ɹɡɤɨɫɬɿ ɫɭɬɬєɜɨ ɜɩɥɢɜɚє ɞɨɛɚɜɤɚ ɉȺɊ. 

ȼɚɠɥɢɜɢɣ ɜɩɥɢɜ ɧɚ ɡɦɿɧɭ ɪɭɯɨɦɨɫɬɿ ɣ ɟɮɟɤɬɢɜɧɨʀ ɜ’ɹɡɤɨɫɬɿ ɰɟɦɟɧɬɧɨɝɨ ɬɿɫɬɚ ɡ 
ɝɪɚɧɿɬɧɢɦ ɧɚɩɨɜɧɸɜɚɱɟɦ (Ƚɇ) ɜɢɤɨɧɭє ɜɿɞɧɨɲɟɧɧɹ ȼ/(ɐ+Ƚɇ), ɡ ɪɨɫɬɨɦ ɹɤɨɝɨ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɩɿɞɜɢɳɟɧɧɹ ɪɭɯɨɦɨɫɬɿ ɣ ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨʀ ɜ’ɹɡɤɨɫɬɿ. 

Ʉɿɧɟɬɢɤɭ ɮɨɪɦɭɜɚɧɧɹ ɤɨɚɝɭɥɹɰɿɣɧɨʀ ɫɬɪɭɤɬɭɪɢ ɿ ʀʀ ɩɟɪɟɯɿɞ ɞɨ ɤɪɢɫɬɚɥɿɡɚɰɿɣɧɨʀ 
ɞɨɫɥɿɞɠɭɜɚɥɢ ɡɚ ɡɦɿɧɨɸ ɱɚɫɭ ɩɪɨɯɨɞɠɟɧɧɹ ɭɥɶɬɪɚɡɜɭɤɭ, ɩɢɬɨɦɨɸ 
ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɸ ɬɚ ɡɦɿɧɨɸ ɪɟɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. 
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ɋl, ɦ/c 

Ɋɢɫɭɧɨɤ 1.  Ɂɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ ɩɪɨɯɨɞɠɟɧɧɹ 

ɩɨɡɞɨɜɠɧɿɯ ɭɥɶɬɪɚɡɜɭɤɨɜɢɯ ɯɜɢɥɶ (ɋl) ɜɿɞ ɱɚɫɭ 

ɬɜɟɪɞɿɧɧɹ ɰɟɦɟɧɬɧɢɯ ɩɚɫɬ ɿɡ ɱɚɫɬɢɧɤɚɦɢ <0,16 ɦɦ 
ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ: 
 1 – ɐɟɦɟɧɬ = 50%, ɇɚɩɨɜɧɸɜɚɱ = 50%, ɋɉ = 0%; 
 2 – ɐɟɦɟɧɬ = 100%, ɇɚɩɨɜɧɸɜɚɱ = 0%, ɋɉ = 1%; 
 3 – ɐɟɦɟɧɬ = 50%, ɇɚɩɨɜɧɸɜɚɱ = 50%, ɋɉ = 1%.  

t, ɝɨɞ 
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Ɋɢɫɭɧɨɤ 2.  Ʉɿɧɟɬɢɤɚ ɡɦɿɧɢ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɨɫɬɿ 
ɰɟɦɟɧɬɧɢɯ ɩɚɫɬ ɧɚɩɨɜɧɟɧɢɯ ɝɪɚɧɿɬɧɢɦɢ 

ɱɚɫɬɢɧɤɚɦɢ: 
1 – ɐɟɦɟɧɬ = 100%, ɇɚɩɨɜɧɸɜɚɱ = 0%, ɋɉ = 1%; 
2 – ɐɟɦɟɧɬ = 50%, ɚɫɩɿɪɚɰɿɣɧɢɣ ɩɢɥ = 50%, ɋɉ = 1%; 
3 – ɐɟɦɟɧɬ = 50%, ɱɚɫɬɢɧɤɢ <0,16 ɦɦ = 50%, ɋɉ = 1%; 
4 – ɐɟɦɟɧɬ = 50%, ɚɫɩɿɪɚɰɿɣɧɢɣ ɩɢɥ = 50%, ɋɉ = 0%; 
5 – ɐɟɦɟɧɬ = 50%, ɱɚɫɬɢɧɤɢ <0,16 ɦɦ = 50%, ɋɉ = 0%. 
 

t, ɝɨɞ 

Ɂɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɩɪɨɯɨɞɠɟɧɧɹ ɭɥɶɬɪɚɡɜɭɤɨɜɢɯ ɯɜɢɥɶ ɬɚ ɤɿɧɟɬɢɤɚ ɡɦɿɧɢ 
ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɨɫɬɿ ɰɟɦɟɧɬɧɢɯ ɩɚɫɬ, ɧɚɩɨɜɧɟɧɢɯ ɱɚɫɬɢɧɤɚɦɢ <0,16 ɦɦ ɩɪɢɜɟɞɟɧɿ ɧɚ 
ɪɢɫ. 1 ɬɚ ɪɢɫ.2. 

Ⱦɥɹ ɫɤɥɚɞɿɜ, ɳɨ ɧɟ ɦɿɫɬɹɬɶ ɧɚɩɨɜɧɸɜɚɱɚ, ɩɪɨɰɟɫɢ ɮɨɪɦɭɜɚɧɧɹ ɤɨɚɝɭɥɹɰɿɣɧɨʀ 
ɫɿɬɤɢ ɣ ɤɪɢɫɬɚɥɨɭɬɜɨɪɟɧɧɹ ɪɨɡɩɨɱɢɧɚɸɬɶɫɹ ɨɞɧɨɱɚɫɧɨ, ɬɨɞɿ ɹɤ ɭ ɧɚɩɨɜɧɟɧɨɦɭ 
ɰɟɦɟɧɬɧɨɦɭ ɬɿɫɬɿ, ɤɪɢɫɬɚɥɨɭɬɜɨɪɟɧɧɹ ɜɿɞɛɭɜɚєɬɟɫɹ ɡ ɩɟɜɧɢɦ ɭɩɨɜɿɥɶɧɟɧɧɹɦ. 

 

 

 

 

 

 

 

 

 

 

əɤ ɩɨɤɚɡɚɥɢ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɬɭɩɿɧɶ ɝɿɞɪɚɬɚɰɿʀ ɰɟɦɟɧɬɭ ɡɧɚɯɨɞɢɥɚɫɶ ɭ 
ɦɟɠɚɯ ɜɿɞ 45 ɞɨ 76% (ɪɢɫ. 3). ȼɜɟɞɟɧɧɹ ɝɪɚɧɿɬɧɨɝɨ ɧɚɩɨɜɧɸɜɚɱɚ ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ 
ɩɨɤɚɡɧɢɤɚ α. ɐɟ ɨɫɨɛɥɢɜɨ ɩɨɦɿɬɧɨ ɭ ɩɨɱɚɬɤɨɜɿ ɬɟɪɦɿɧɢ ɬɜɟɪɞɿɧɧɹ ɰɟɦɟɧɬɧɨɝɨ 
ɤɚɦɟɧɸ.  

Ʉɨɦɩɨɡɢɰɿɹ, ɳɨ ɦɿɫɬɢɬɶ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɢɣ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪ ɝɿɞɪɚɬɭє ɭ 

ɞɟɹɤɿɣ ɦɿɪɿ ɩɨɜɿɥɶɧɿɲɟ, ɳɨ ɧɚɣɛɿɥɶɲ ɣɦɨɜɿɪɧɨ ɜɢɤɥɢɤɚɧɨ ɧɢɠɱɢɦ ɜɨɞɨɜɦɿɫɬɨɦ 
ɰɟɦɟɧɬɧɨɝɨ ɬɿɫɬɚ ɜɧɚɫɥɿɞɨɤ ɜɢɫɨɤɨɝɨ ɜɨɞɨɪɟɞɭɤɭɸɱɨɝɨ ɟɮɟɤɬɭ ɞɨɛɚɜɤɢ. 
Ⱥɞɫɨɪɛɰɿɣɧɚ ɩɥɿɜɤɚ, ɭɬɜɨɪɟɧɚ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɨɦ, є ɞɨɫɢɬɶ ɩɪɨɧɢɤɧɨɸ ɞɥɹ 
ɦɨɥɟɤɭɥ ɜɨɞɢ ɿ ɧɟ ɫɬɜɨɪɸє ɫɭɬɬєɜɢɯ ɩɟɪɟɲɤɨɞ ɞɥɹ ɝɿɞɪɚɬɚɰɿʀ ɰɟɦɟɧɬɭ ɬɚ ɭɬɜɨɪɟɧɧɹ 
ɦɿɰɧɨʀ ɫɬɪɭɤɬɭɪɢ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ.  

Ɂɿ ɫɬɭɩɟɧɟɦ ɝɿɞɪɚɬɚɰɿʀ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɨɞɧɨɡɧɚɱɧɨ ɩɨɜ’ɹɡɚɧɚ ɣɨɝɨ ɦɿɰɧɿɫɬɶ.  
əɤ ɜɢɞɧɨ ɡ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɜɜɟɞɟɧɧɹ ɝɪɚɧɿɬɧɨɝɨ ɧɚɩɨɜɧɸɜɚɱɚ ɜ ɰɟɦɟɧɬɧɟ ɬɿɫɬɨ 

ɡɦɟɧɲɭє ɨɛ’єɦ ɭɦɨɜɧɨ-ɡɚɦɤɧɟɧɢɯ ɩɨɪ. 
ȿɥɟɤɬɪɨɧɧɨ-ɦɿɤɪɨɫɤɨɩɿɱɧɢɣ ɚɧɚɥɿɡ ɩɨɤɚɡɚɜ, ɳɨ ɰɟɦɟɧɬɧɢɣ ɤɚɦɿɧɶ, ɧɚɩɨɜɧɟɧɢɣ 

ɝɪɚɧɿɬɧɢɦɢ ɱɚɫɬɢɧɤɚɦɢ <0,16 ɦɦ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɛɿɥɶɲ ɨɞɧɨɪɿɞɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. 
ȼɜɟɞɟɧɧɹ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɫɩɪɢɱɢɧɹє ɭɬɜɨɪɟɧɧɹ ɛɿɥɶɲ ɳɿɥɶɧɨʀ, ɡɥɢɬɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ, ɳɨ є ɩɪɢɱɢɧɨɸ ɡɧɢɠɟɧɨɝɨ ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ ɿ 
ɦɚɤɫɢɦɚɥɶɧɨʀ ɦɿɰɧɨɫɬɿ ɩɪɢ ɫɬɢɫɤɭ. Ɍɚɤɚ ɫɬɪɭɤɬɭɪɚ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɦɨɠɟ ɛɭɬɢ 
ɨɫɧɨɜɨɸ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɛɟɬɨɧɭ ɩɪɢ ɭɦɨɜɿ ɡɚɛɟɡɩɟɱɟɧɧɹ 

 1 

 2 

 3 

 4 
 5 
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ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɫɤɥɚɞɨɜɢɦɢ,  ɳɿɥɶɧɨɝɨ ɤɚɪɤɚɫɭ ɡɚɩɨɜɧɸɜɚɱɚ ɬɚ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɳɿɥɶɧɟɧɧɹ. 

ɍ ɱɟɬɜɟɪɬɨɦɭ ɪɨɡɞɿɥɿ ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɜɩɥɢɜɭ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ ɧɚ 

ɜɥɚɫɬɢɜɨɫɬɿ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ. 
Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ, ɹɤɿ ɦɿɫɬɹɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ 

ɱɚɫɬɢɧɨɤ ɪɨɡɦɿɪɨɦ <0,16 ɦɦ ɬɚ ʀɯ ɞɢɫɩɟɪɫɧɨɫɬɿ ɧɚ ɜɥɚɫɬɢɜɨɫɬɿ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɬɚ 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɤɿɥɶɤɿɫɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɟɤɫɩɟɪɢɦɟɧɬɢ ɡɚ 
ɩɥɚɧɨɦ ȼ4 ɡɝɿɞɧɨ ɭɦɨɜ ɩɥɚɧɭɜɚɧɧɹ ɧɚɜɟɞɟɧɢɯ ɭ ɬɚɛɥ. 1.  

Ɍɚɛɥɢɰɹ 1 – ɍɦɨɜɢ ɩɥɚɧɭɜɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɿɜ 

Ɏɚɤɬɨɪɢ ɜɚɪɿɸɜɚɧɧɹ Ɋɿɜɧɿ ɜɚɪɿɸɜɚɧɧɹ 

ɇɚɬɭɪɚɥɶɧɿ ɡɧɚɱɟɧɧɹ 
Ʉɨɞɨɜɚɧɿ 
ɡɧɚɱɟɧɧɹ 

-1 0 +1 

ȼɦɿɫɬ ɮɪɚɤɰɿʀ ɜɿɞɫɿɜɭ ≤0,16 (mn), % ɏ1 0 10 20 

ȼɢɬɪɚɬɚ ɰɟɦɟɧɬɭ (ɐ), ɤɝ/ɦ3 ɏ2 400 450 500 

ȼɢɬɪɚɬɚ ɞɨɛɚɜɤɢ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ 

Melflux 2651f, % 
X3 0 0,5 1 

ɉɢɬɨɦɚ ɩɨɜɟɪɯɧɹ ɱɚɫɬɢɧɨɤ <0,16 ɦɦ, 
S0,16, ɫɦ2/ɝ 

ɏ4 2300 3500 4700 

 

Ɉɫɚɞɤɚ ɤɨɧɭɫɚ ɭ ɜɫɿɯ ɬɨɱɤɚɯ ɩɥɚɧɭ ɩɿɞɬɪɢɦɭɜɚɥɚɫɶ ɩɨɫɬɿɣɧɨɸ (20…25 ɫɦ) ɡɚ 
ɪɚɯɭɧɨɤ ɜɿɞɩɨɜɿɞɧɨʀ ɡɦɿɧɢ ɞɨɡɭɜɚɧɧɹ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ 
Melflux 2651f. 

Ⱦɥɹ ɨɰɿɧɤɢ ɠɢɬɬєɡɞɚɬɧɨɫɬɿ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɡɚɦɿɪɸɜɚɥɢ ɡɦɿɧɭ ɨɫɚɞɤɢ ɤɨɧɭɫɚ 
(∆ɈɄ) ɞɥɹ ɤɨɠɧɨɝɨ ɡ ɜɢɩɪɨɛɭɜɚɥɶɧɢɯ ɫɤɥɚɞɿɜ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɱɟɪɟɡ 2 ɝɨɞ. Ⱦɥɹ 
ɨɰɿɧɸɜɚɧɧɹ ɪɨɡɲɚɪɨɜɭɜɚɧɨɫɬɿ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɡɚɦɿɪɸɜɚɥɢ ɤɭɬ ɜɧɭɬɪɿɲɧɶɨɝɨ ɬɟɪɬɹ tgφ: 

Ɋɢɫɭɧɨɤ 3. ȼɩɥɢɜ ɝɪɚɧɿɬɧɨɝɨ ɧɚɩɨɜɧɸɜɚɱɚ ɧɚ ɤɿɧɟɬɢɤɭ ɝɿɞɪɚɬɚɰɿʀ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ. 
1 – ɰɟɦɟɧɬ : ɧɚɩɨɜɧɸɜɚɱ (1:1) + ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪ Melflux 2141f, 0,5% ɜɿɞ ɰɟɦɟɧɬɭ 

2 – ɰɟɦɟɧɬ 

3 – ɰɟɦɟɧɬ : ɧɚɩɨɜɧɸɜɚɱ (1:1) 
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 𝑡݃𝜑 = ଷ଴−ʝК଴,ହ∙𝐷𝑝 ,                    (1) 

ɞɟ ɈɄ – ɨɫɚɞɤɚ ɤɨɧɭɫɚ, ɫɦ, Dɪ – ɪɨɡɩɥɢɜ ɫɬɚɧɞɚɪɬɧɨɝɨ ɤɨɧɭɫɚ, ɫɦ. 
ȼɿɞɩɨɜɿɞɧɿ ɟɤɫɩɟɪɟɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɿ ɦɨɞɟɥɿ ɡ ɞɨɜɿɪɱɨɸ ɣɦɨɜɿɪɧɿɫɬɸ 95% 

ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 2. 
Ɍɚɛɥɢɰɹ 2 – ȿɤɫɩɟɪɟɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɿ ɦɨɞɟɥɿ ɜɥɚɫɬɢɜɨɫɬɟɣ ɛɟɬɨɧɧɢɯ 

ɫɭɦɿɲɟɣ ɧɚ ɝɪɚɧɿɬɧɨɦɭ ɜɿɞɫɿɜɿ 
ɉɚɪɚɦɟɬɪ Ɋɿɜɧɹɧɧɹ ɪɟɝɪɟɫɿʀ 

ȼ/ɐ 

Ͳ,ͷͳ − Ͳ,ͲͲʹ˘ଵ − Ͳ,Ͳͷͺ˘ଶ − Ͳ,ͳͲʹ˘ଷ + Ͳ,ͳ˘ସ + Ͳ,ͲͲ͵˘ଵଶ +Ͳ,Ͳʹ͵˘ଶଶ + Ͳ,Ͳ͹͵˘ଷଶ + Ͳ,ͲͶ˘ସଶ + Ͳ,ͲͲ͵˘ଵ˘ଶ − Ͳ,ͲͲ͵˘ଵ˘ଷ −Ͳ,Ͳʹ˘ଵ˘ସ + Ͳ,Ͳͳ˘ଶ˘ଷ − Ͳ,Ͳ͸˘ଶ˘ସ − Ͳ,Ͳͳ˘ଷ˘ସ     (2) 𝑡݃𝜑 

Ͳ,͵ͷ − Ͳ,ͲͷͶ˘ଵ − Ͳ,Ͳͷ˘ଶ − Ͳ,ͳͶ˘ଷ − Ͳ,Ͳ͸˘ସ − Ͳ,ͲͲͶ˘ଵଶ +Ͳ,Ͳͳͺ˘ଶଶ + Ͳ,Ͳͻ͵˘ଷଶ − Ͳ,ͲͲ͵˘ସଶ − Ͳ,ͲͲʹ˘ଵ˘ଶ + Ͳ,ͲͲͳ˘ଵ˘ଷ +Ͳ,ͲͲͳ˘ଵ˘ସ + Ͳ,Ͳͳ˘ଶ˘ଷ + Ͳ,Ͳͳ˘ଶ˘ସ + Ͳ,ͲͲ͵˘ଷ˘ସ     (3) 

∆ɈɄ 
ʹ,͸ − Ͳ,ͻ˘ଵ + Ͳ,Ͷ˘ଶ − ͳ,ͳ˘ଷ − Ͳ,Ͷ˘ସ − Ͳ,ͷͺ˘ଵଶ + Ͳ,ͻͳ˘ଶଶ + Ͳ,Ͷͳ˘ଷଶ −Ͳ,ʹ͸˘ସଶ − Ͳ,ʹͷ˘ଵ˘ଷ − Ͳ,ʹ˘ଵ˘ସ − Ͳ,ʹ͸˘ଷ˘ସ   (4) 

 

əɤ ɩɨɤɚɡɭє ɚɧɚɥɿɡ ɦɨɞɟɥɿ (1) ɡɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ ≤0,16 ɦɦ ɜɿɞ 0 
ɞɨ 20% ɛɟɡ ɜɜɟɞɟɧɧɹ  ɩɥɚɫɬɢɮɿɤɭɸɱɨʀ ɞɨɛɚɜɤɢ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɫɭɬɬєɜɨɝɨ ɡɪɨɫɬɚɧɧɹ 

ɧɟɨɛɯɿɞɧɨɝɨ ȼ/ɐ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɨɫɚɞɤɢ ɤɨɧɭɫɚ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ. 
ȼɜɟɞɟɧɧɹ 0,5% ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɜɿɞ ɦɚɫɢ ɰɟɦɟɧɬɭ ɞɨɡɜɨɥɢɥɨ ɧɿɜɟɥɸɜɚɬɢ 
ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ ≤0,16 ɿ ɩɪɚɤɬɢɱɧɨ ɧɟ ɜɩɥɢɧɭɥɨ ɧɚ ɡɦɿɧɭ ȼ/ɐ. 
ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɜɢɬɪɚɬɢ ɞɨɛɚɜɤɢ ɞɨ 1% ɜɿɞ ɦɚɫɢ ɰɟɦɟɧɬɭ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɜɦɿɫɬɿ 
ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɧɢɠɟɧɧɹ ȼ/ɐ ɧɚ 20% ɭ ɩɨɪɿɜɧɹɧɿ ɿɡ ɜɞɜɿɱɿ 
ɦɟɧɲɨɸ ɜɢɬɪɚɬɨɸ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɿ ɛɟɡ ɜɜɟɞɟɧɧɹ ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ. 

əɤ ɜɢɞɧɨ ɡ ɨɬɪɢɦɚɧɨɝɨ ɪɿɜɧɹɧɧɹ (2) ɭɫɿ ɞɨɫɥɿɞɠɭɜɚɧɿ ɮɚɤɬɨɪɢ ɫɩɪɢɱɢɧɹɸɬɶ 
ɫɭɬɬєɜɢɣ ɜɩɥɢɜ ɧɚ ɡɧɢɠɟɧɧɹ ɪɨɡɲɚɪɭɜɚɧɧɹ. ɉɪɢ ɰɶɨɦɭ ɦɚɤɫɢɦɚɥɶɧɢɣ ɩɨɡɢɬɢɜɧɢɣ 
ɟɮɟɤɬ ɜɢɤɥɢɤɚє ɨɞɧɨɱɚɫɧɟ ɡɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ ≤0,16 ɦɦ (ɏ1) ɬɚ 
ɰɟɦɟɧɬɭ (ɏ2) ɡɚ ɭɦɨɜɢ ɜɜɟɞɟɧɧɹ ɞɨɛɚɜɤɢ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ (ɏ3) ɜɿɞ 0,5 ɞɨ 1% ɜɿɞ 
ɦɚɫɢ ɰɟɦɟɧɬɭ. 

Ɂɚɜɞɹɤɢ ɫɩɿɥɶɧɨɦɭ ɜɜɟɞɟɧɧɸ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɬɚ ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ ≤0,16 
ɦɦ ɜɬɪɚɬɚ ɪɭɯɨɦɨɫɬɿ ɩɪɨɬɹɝɨɦ 2-ɯ ɝɨɞ є ɧɟɡɧɚɱɧɨɸ, ɰɟ ɨɛɭɦɨɜɥɟɧɨ ɫɩɨɜɿɥɶɧɟɧɧɹɦ 
ɩɪɨɰɟɫɿɜ ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɟɧɧɹ.  

ɉɿɞɜɢɳɟɧɧɹ ɞɢɫɩɟɪɫɧɨɫɬɿ ɝɪɚɧɿɬɧɨɝɨ ɩɢɥɭ ɪɨɛɢɬɶ ɛɟɬɨɧɧɭ ɫɭɦɿɲ ɛɿɥɶɲ ɜ’ɹɡɤɨɸ 
ɿ ɬɨɦɭ ɫɭɬɬєɜɨ ɡɧɢɠɭє ʀʀ ɪɨɡɲɚɪɭɜɚɧɧɹ. ɉɨɪɹɞ ɡ ɰɢɦ ɬɚɤɚ ɩɿɞɜɢɳɟɧɚ ɜ’ɹɡɤɿɫɬɶ 
ɜɢɤɥɢɤɚє ɡɧɚɱɧɨ ɲɜɢɞɲɭ ɜɬɪɚɬɭ «ɠɢɬɬєɡɞɚɬɧɨɫɬɿ» ɫɭɦɿɲɿ, ɳɨ ɜɢɤɥɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɩɿɞɜɢɳɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɞɨɛɚɜɤɢ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ. 

ȼ ɞɚɧɨɦɭ ɪɨɡɞɿɥɿ ɪɨɛɨɬɢ ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɟɦɟɧɞɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɳɨɞɨ ɪɨɡɪɨɛɤɢ ɫɤɥɚɞɭ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ ɧɚ ɨɫɧɨɜɿ ɟɮɿɪɿɜ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɭ ɬɚ 
ɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ ɿɧɲɢɯ ɬɢɩɿɜ, ɤɨɬɪɿ ɩɨɜɢɧɧɿ ɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢɫɹ ɜɢɫɨɤɢɦ 
ɩɥɚɫɬɢɮɿɤɭɸɱɢɦ ɬɚ  ɜɨɞɨɪɟɞɭɤɭɸɱɢɦ ɟɮɟɤɬɨɦ ɿ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɜɢɫɨɤɭ ɡɧɚɱɟɧɧɹ 
ɦɿɰɧɨɫɬɿ ɩɪɢ ɧɢɡɶɤɿɣ ɜɚɪɬɨɫɬɿ. 

Ɂ ɰɿєɸ ɦɟɬɨɸ ɛɭɥɢ ɪɟɚɥɿɡɨɜɚɧɿ ɚɥɝɨɪɢɬɦɿɡɨɜɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɢ ɡɚ ɩɥɚɧɨɦ «ɫɤɥɚɞ-

ɬɟɯɧɨɥɨɝɿɹ-ɜɥɚɫɬɢɜɿɫɬɶ». Ɂɝɿɞɧɨ ɩɥɚɧɭ ɜɚɪɿɚɸɜɚɥɢɫɹ ɮɚɤɬɨɪɢ: 
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 V1 - ɜɦɿɫɬ ɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɅɋɌɆ (0…0,5%); 
 V2 - ɜɦɿɫɬ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɋ-3 (0…0,5%); 
 V3 - ɜɦɿɫɬ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ Melflux (0…0,5%); 
 X1 - ɜɦɿɫɬ ɱɚɫɬɢɧɨɤ ɦɟɧɲɢɯ 0,16 ɦɦ (0…20% ɜɿɞ ɦɚɫɢ ɜɿɞɫɿɜɭ); 
 X2 - ɜɨɞɨɰɟɦɟɧɬɧɟ ɜɿɞɧɨɲɟɧɧɹ (0,35…0,55) 
ɉɿɫɥɹ ɩɪɨɜɟɞɟɧɧɹ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɨɬɪɢɦɚɧɿ 

ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɨɫɚɞɤɢ ɤɨɧɭɫɚ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ (ɈɄ), ɩɥɚɫɬɢɮɿɤɭɸɱɨɝɨ ɟɮɟɤɬɭ 

(ɉȿ) ɬɚ ɜɨɞɨɪɟɞɭɤɭɸɱɨɝɨ (ȼɊȿ) ɟɮɟɤɬɭ ɜɩɥɢɜɭ ɞɨɛɚɜɨɤ ɭ ɜɢɝɥɹɞɿ ɩɨɥɿɧɨɦɿɚɥɶɧɢɯ 
ɪɿɜɧɹɧɶ ɪɟɝɪɟɫɿʀ ɬɢɩɭ: ݕ =  𝐴ଵ𝑉ଵ + 𝐴ଶ𝑉ଶ + 𝐴ଷ𝑉ଷ + 𝐴ଵଶ𝑉ଵ𝑉ଶ + 𝐴ଵଷ𝑉ଵ𝑉ଷ + 𝐴ଶଷ𝑉ଶ𝑉ଷ + ሺ𝐴𝑏ሻଵଵ𝑉ଵ𝑉ଵ + ሺ𝐴𝑏ሻଵଶ𝑉ଵ𝑉ଶ +  ሺ𝐴𝑏ሻଶଵ𝑉ଶ𝑉ଵ + ሺ𝐴𝑏ሻଶଶ𝑉ଶ˘ଶ + ሺ𝐴𝑏ሻଷଵ𝑉ଷ˘ଵ + ሺ𝐴𝑏ሻଷଶ𝑉ଷ˘ଶ + 𝑏ଵଶݔଵ˘ଶ + 𝑏ଵଵݔଵଶ + 𝑏ଶଶݔଶଶ                       (5) 

Ʉɨɟɮɿɰɿєɧɬɢ ɨɬɪɢɦɚɧɢɯ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɜɢɞɭ (4) ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ.3.  
 

Ɍɚɛɥɢɰɹ 3 – Ʉɨɟɮɿɰɿєɧɬɢ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɪɭɯɨɦɨɫɬɿ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ 
(ɈɄ), ɩɥɚɫɬɢɮɿɤɭɸɱɨɝɨ (ɉȿ) ɿ ɜɨɞɨɪɟɞɭɤɭɸɱɨɝɨ (ȼɊȿ) ɟɮɟɤɬɿɜ ɞɨɛɚɜɨɤ. 

 

Ʉɨɟɮɿɰɿєɧɬɢ 
ȼɢɯɿɞɧɿ ɩɚɪɚɦɟɬɪɢ Ʉɨɟɮɿɰɿєɧɬɢ 

ȼɢɯɿɞɧɿ ɩɚɪɚɦɟɬɪɢ 

ɈɄ, ɫɦ ɉȿ, % ȼɊȿ, % ɈɄ, ɫɦ ɉȿ, % 

Ⱥ1 11,26 6 15,3 (Ⱥb)21 -4,64 -22 

Ⱥ2 6,87 3 15,2 (Ⱥb)22 6,12 8 

Ⱥ3 16,29 37 31,3 (Ⱥb)31 -0,53 -6 

Ⱥ12 -11,99 -46 17,4 (Ⱥb)32 5,59 5 

Ⱥ13 10,96 88 37,4 b12 -1,38 -9 

Ⱥ23 3,47 0 20 b11 -0,48 3 

Ⱥ123 - - 41,8 b22 3,23 23 

(Ⱥb)11 -0,79 -5 -    

(Ⱥb)12 7,25 9 -    

 

Ɇɚɤɫɢɦɚɥɶɧɢɣ ɩɥɚɫɬɢɮɿɤɭɸɱɢɣ ɟɮɟɤɬ ɫɩɨɫɬɟɪɿɝɚɜɫɹ ɩɪɢ ɩɨєɞɧɚɧɧɿ 
ɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɅɋɌɆ ɡ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɨɦ Melflux  ɜ ɨɞɧɚɤɨɜɢɯ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɯ. ȼ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɉȿ ɡɧɚɯɨɞɢɜɫɹ ɜ ɦɟɠɚɯ 52…82%, ɳɨ 
ɧɚɛɥɢɠɚєɬɶɫɹ ɞɨ ɟɮɟɤɬɭ ɨɬɪɢɦɚɧɨɦɭ ɩɪɢ ɿɧɞɢɜɿɞɭɚɥɶɧɨɦɭ ɜɜɟɞɟɧɧɿ ɞɨɛɚɜɤɢ Melflux. 

Ʉɨɦɩɥɟɤɫɧɚ ɞɨɛɚɜɤɚ Melflux ɿ ɋ-3 ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɉȿ ɞɨ 35…68%. 

ɇɚɣɧɢɠɱɟ ɡɧɚɱɟɧɧɹ ɩɥɚɫɬɢɮɿɤɭɸɱɨɝɨ ɟɮɟɤɬɭ ɨɬɪɢɦɚɥɢ ɩɪɢ ɩɨєɞɧɚɧɧɿ 
ɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɅɋɌɆ ɿ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɋ-3. 

ȼɨɞɨɪɟɞɭɤɭɸɱɢɣ ɟɮɟɤɬ ɞɨɫɥɿɞɠɟɧɢɯ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ ɡɦɿɧɸɜɚɜɫɹ ɜ ɦɟɠɚɯ 

13…28% (ɪɢɫ. 4). ɇɚ ɜɟɥɢɱɢɧɭ ɜɨɞɨɪɟɞɭɤɭɸɱɨɝɨ ɟɮɟɤɬɭ ɧɚɣɛɿɥɶɲɢɣ ɜɩɥɢɜ 
ɫɬɚɧɨɜɢɬɶ ɬɢɩ ɩɥɚɫɬɢɮɿɤɭɸɱɨʀ ɞɨɛɚɜɤɢ. ɇɚɣɤɪɚɳɢɣ ɜɨɞɨɪɟɞɭɤɭɸɱɢɣ ɟɮɟɤɬ 
ɩɨɤɚɡɚɥɚ ɞɨɛɚɜɤɚ ɧɚ ɨɫɧɨɜɿ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɟɮɿɪɭ (25…30%) ɧɢɠɱɢɣ ȼɊȿ - 

ɞɨɛɚɜɤɢ ɧɚ ɨɫɧɨɜɿ ɥɿɝɧɨɫɭɥɶɮɨɧɚɬɭ ɿ ɧɚɮɬɚɥɿɧɮɨɪɦɚɥɶɞɟɝɿɞɭ (10…15%). ɉɪɢ ɨɰɿɧɰɿ 
ɫɩɿɥɶɧɨɝɨ ɜɩɥɢɜɭ ɞɨɛɚɜɨɤ ɪɿɡɧɨɝɨ ɬɢɩɭ ɧɚɣɤɪɚɳɢɣ ȼɊȿ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɪɢ 
ɩɨєɞɧɚɧɧɿ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ Melflux ɿ ɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɅɋɌɆ ɜ ɨɞɧɚɤɨɜɢɯ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɯ. 
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ɍ ɩ’ɹɬɨɦɭ ɪɨɡɞɿɥɿ ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɳɨɞɨ 
ɨɰɿɧɸɜɚɧɧɹ ɜɩɥɢɜɭ ɫɤɥɚɞɿɜ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ ɧɚ ɦɿɰɧɿɫɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ. 

ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɞɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ  ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɞɩɨɜɿɞɧɢɯ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ (ɬɚɛɥ. 4) ɨɰɿɧɸɜɚɥɢ ɜɩɥɢɜ ɧɚ ɦɿɰɧɿɫɬɶ 
ɛɟɬɨɧɭ ɩɪɢ ɫɬɢɫɤɭ ɭ ɜɿɰɿ 28 ɞɿɛ 𝑐݂𝑚ଶ8 ɬɚ ɩɪɢ ɡɝɢɧɿ 𝑐݂.𝑡.𝑓ଶ8 , ɜɢɬɪɚɬɢ ɰɟɦɟɧɬɭ (ɯ1 = 200…500 
ɤɝ/ɦ3), ɬɚ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ (ɯ2 = 0…1,2% ɜɿɞ ɦɚɫɢ ɰɟɦɟɧɬɭ), ɜɦɿɫɬɭ ɞɢɫɩɟɪɫɧɢɯ 
ɱɚɫɬɢɧɨɤ (ɯ3 = 0…24%), ɩɢɬɨɦɨʀ ɩɨɜɟɪɯɧɿ ɱɚɫɬɢɧɨɤ <0,16 ɦɦ (ɯ4 = 2300…4700 
ɫɦ2/ɝ). 

Ɍɚɛɥɢɰɹ 4 – ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɿ ɦɨɞɟɥɿ ɜɥɚɫɬɢɜɨɫɬɟɣ ɛɟɬɨɧɧɢɯ 
ɫɭɦɿɲɟɣ ɬɚ ɛɟɬɨɧɿɜ ɧɚ ɝɪɚɧɿɬɧɨɦɭ ɜɿɞɫɿɜɿ 

ɉɚɪɚɦɟɬɪ Ɋɿɜɧɹɧɧɹ ɪɟɝɪɟɫɿʀ 

ȼ/ɐ 

Ͳ,͸ʹ − Ͳ,ʹͺ˘ଵ − Ͳ,Ͳ͹˘ଶ + Ͳ,ͳ͹˘ଷ + Ͳ,Ͳͻ˘ସ + Ͳ,ͳͳ˘ଵଶ + Ͳ,Ͳʹ˘ଶଶ −Ͳ,ͲͶ˘ଷଶ + Ͳ,ͲͶ˘ସଶ + Ͳ,ͲͲͷ˘ଵ˘ଶ − Ͳ,ͳͳ˘ଵ˘ଷ − Ͳ,Ͳͺ˘ଵ˘ସ − Ͳ,Ͳͷ˘ଶ˘ଷ −Ͳ,Ͳͳ˘ଶ˘ସ − Ͳ,Ͳ͸˘ଷ˘ସ   (6) 𝜌ˑ 

ʹ,ͳʹ + Ͳ,Ͳͻ˘ଵ + Ͳ,Ͳͳ˘ଶ + Ͳ,Ͳ͹˘ଷ + Ͳ,Ͳͳ˘ସ + Ͳ,ͳ͵˘ଵଶ − Ͳ,ͲͶ˘ଶଶ −Ͳ,Ͳ͸˘ଷଶ − Ͳ,Ͳʹ˘ସଶ − Ͳ,Ͳͳ˘ଵ˘ଶ − Ͳ,Ͳ͵˘ଵ˘ଷ − Ͳ,Ͳͳ˘ଵ˘ସ + Ͳ,Ͳͷ˘ଶ˘ଷ −Ͳ,Ͳʹ˘ଶ˘ସ + Ͳ,Ͳʹ˘ଷ˘ସ     (7) 

𝑐݂𝑚ଶ8 

 ͵͵,ͻ + ͻ,ͻͶ˘ଵ + ʹ,͹ͳ˘ଶ + ʹ,͹ͺ˘ଷ − Ͳ,Ͳ͸˘ସ − Ͷ,Ͷ˘ଵଶ − ʹ,ͳͷ˘ଶଶ −ͷ,Ͳ͸˘ଷଶ − Ͷ,͸ͳ˘ସଶ + ͳ,ͷͻ˘ଵ˘ଶ − ͳ,Ͷ˘ଵ˘ଷ − Ͳ,ͺʹ˘ଵ˘ସ + ͳ,ͻͻ˘ଶ˘ଷ +Ͳ,ʹ͹˘ଶ˘ସ − Ͳ,ͷ˘ଷ˘ସ     (8) 

𝑐݂.𝑡.𝑓ଶ8
 

ͺ,ͻ + ʹ,͸ʹ˘ଵ + Ͳ,ͻͻ˘ଶ + Ͳ,͵˘ଷ − Ͳ,ͳͳ˘ସ − ͳ,͸ͷ˘ଵଶ − Ͳ,͵ͻ˘ଶଶ −Ͳ,ͷͶͶ˘ଷଶ + Ͳ,Ͳͷ˘ସଶ + Ͳ,ͷʹ˘ଵ˘ଶ + Ͳ,ͳͻ˘ଵ˘ଷ − Ͳ,ͳͺ˘ଵ˘ସ + Ͳ,ͺ˘ଶ˘ଷ +Ͳ,Ͳͷ˘ଶ˘ସ − Ͳ,ͳͶ˘ଷ˘ସ     (9) 

 

ȼɨɞɨɩɨɬɪɟɛɭ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɨɰɿɧɸɜɚɥɢ ɡɚ ȼ/ɐ ɞɨ ɞɨɫɹɝɧɟɧɧɹ ɫɭɦɿɲɲɸ 
ɪɨɡɩɥɢɜɭ ɤɨɧɭɫɚ 180 ɦɦ (ɈɄ = 20…25). 

Ɋɢɫɭɧɨɤ 4. Ʉɨɦɩɥɟɤɫɧɢɣ ɜɩɥɢɜ ɞɨɛɚɜɨɤ ɧɚ ȼɊȿ 
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Ƚɪɚɮɿɱɧɢɣ ɚɧɚɥɿɡ ɜɩɥɢɜɭ ɜɦɿɫɬɭ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ 
ɜɿɞɫɿɜɭ ɬɚ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɩɪɢ ɫɬɢɫɤɭ ɬɚ ɡɝɢɧɿ ɭ ɜɿɰɿ 28 ɞɿɛ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 5 ɬɚ 
ɪɢɫ.6. 

Ⱥɧɚɥɿɡ ɦɨɞɟɥɟɣ ɩɪɢɜɟɞɟɧɢɯ ɜ ɬɚɛɥ. 4 ɫɜɿɞɱɚɬɶ, ɳɨ ɧɟɡɛɚɝɚɱɟɧɿ ɝɪɚɧɿɬɧɿ ɜɿɞɫɿɜɢ, 
ɜɧɚɫɥɿɞɨɤ ɩɿɞɜɢɳɟɧɨɝɨ ɜɦɿɫɬɭ ɩɢɥɨɜɢɞɧɢɯ ɱɚɫɬɢɧɨɤ ɬɚ  ɩɿɞɜɢɳɟɧɨʀ ɩɭɫɬɨɬɧɨɫɬɿ, ɧɟ 
ɦɨɠɭɬɶ ɡɚɛɟɡɩɟɱɢɬɢ ɨɬɪɢɦɚɧɧɹ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɩɿɞɜɢɳɟɧɨʀ ɦɿɰɧɨɫɬɿ ɧɚɜɿɬɶ 
ɩɪɢ ɧɟɣɬɪɚɥɿɡɚɰɿʀ ɩɢɥɭɜɚɬɢɯ ɱɚɫɬɢɧɨɤ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ. 

ɍ ɡɜ’ɹɡɤɭ ɿɡ ɰɢɦ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ 
ɡɟɪɧɨɜɨɝɨ ɫɤɥɚɞɭ ɜɿɞɫɿɜɿɜ ɜ ɩɨєɞɧɚɧɧɿ ɡ ɞɨɛɚɜɤɨɸ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɨɦ ɧɚ ɦɿɰɧɿɫɬɶ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ.  

ȼɿɞɫɿɜ ɛɭɜ ɪɨɡɞɿɥɟɧɢɣ ɧɚ 3 ɨɫɧɨɜɧɿ ɮɪɚɤɰɿʀ, ɡɚɥɟɠɧɨ ɜɿɞ ɜɦɿɫɬɭ ɹɤɢɯ, ɚ ɬɚɤɨɠ 
ɜɦɿɫɬɭ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɿ ɜɢɬɪɚɬɢ ɰɟɦɟɧɬɭ ɡɚ ɩɥɚɧɨɦ «ɫɭɦɿɲ-ɬɟɯɧɨɥɨɝɿɹ-
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Ɋɢɫɭɧɨɤ 5. ȼɩɥɢɜ ɜɦɿɫɬɭ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɬɚ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɧɚ ɦɿɰɧɿɫɬɶ ȾɁȻ ɭ 
ɜɿɰɿ 28 ɞɿɛ. 

ɚ) ɩɪɢ ɫɬɢɫɤɭ; ɛ) ɩɪɢ ɡɝɢɧɿ. 
1 – ɋɉ-1 = 1.2%; 2 – ɋɉ-1 = 0,6%; 3 – ɋɉ-1 = 0% 
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Ɋɢɫɭɧɨɤ 6 – ȼɩɥɢɜ ɞɨɛɚɜɨɤ ɩɪɢ ʀɯ ɡɚɝɚɥɶɧɨɦɭ ɜɦɿɫɬɿ 0,5% ɜɿɞ ɦɚɫɢ ɰɟɦɟɧɬɭ ɧɚ ɦɿɰɧɿɫɬɶ ɩɪɢ 
ɫɬɢɫɤɭ (fcm28) ɭ ɜɿɰɿ 28 ɞɿɛ. (ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɜɨɞɨɪɟɞɭɤɭɸɱɨɝɨ ɟɮɟɤɬɭ) 

1- Melflux; 2 - ɋ-3+Melflux; 3 - ɋ-3; 4 - ɅɋɌɆ+Melflux; 5 - ɅɋɌɆ+ɋ-3; 6 - ɅɋɌɆ; 7 - ɛɟɬɨɧ ɛɟɡ 
ɞɨɛɚɜɨɤ, (ɜ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɤɚɯ ɤɨɦɩɨɧɟɧɬɢ ɩɪɢɣɧɹɬɿ ɜ ɪɿɜɧɢɯ ɦɚɫɨɜɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɯ) 
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ɜɥɚɫɬɢɜɿɫɬɶ» ɩɿɫɥɹ ɪɟɚɥɿɡɚɰɿʀ ɥɨɝɚɪɢɮɦɿɱɧɢɯ ɟɤɫɩɟɪɟɦɟɧɬɿɜ ɛɭɥɢ ɨɬɪɢɦɚɧɿ ɦɨɞɟɥɿ 
ɦɿɰɧɨɫɬɿ ɧɚ ɫɬɢɫɤ ɬɚ ɧɟɨɛɯɿɞɧɨɝɨ ȼ/ɐ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɫɬɿɣɧɨʀ ɪɭɯɨɦɨɫɬɿ. ȼɩɥɢɜ 
ɡɟɪɧɨɜɨɝɨ ɫɤɥɚɞɭ ɜɿɞɫɿɜɿɜ ɧɚ ɦɿɰɧɿɫɬɶ, ɜ ɨɫɧɨɜɧɨɦɭ, ɭɡɝɨɞɠɭєɬɶɫɹ ɡɿ ɜɩɥɢɜɨɦ ɣɨɝɨ 

ɫɤɥɚɞɨɜɢɯ ɧɚ ɜɨɞɨɩɨɬɪɟɛɭ: ɨɛɥɚɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨʀ ɦɿɰɧɨɫɬɿ 45…50 Ɇɉɚ ɩɪɚɤɬɢɱɧɨ 
ɫɩɿɜɩɚɞɚє ɡ ɦɿɧɿɦɭɦɨɦ ȼ/ɐ (2,5…10 ɦɦ – 45…55%; 0,63…2,5 ɦɦ – 25…40%; 0…0,63 
ɦɦ – 20…35%). ɉɪɢ ɩɿɞɜɢɳɟɧɧɿ ɜɦɿɫɬɭ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɡɧɢɠɭєɬɶɫɹ ɧɟɝɚɬɢɜɧɢɣ 
ɜɩɥɢɜ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɿ ɡɛɿɥɶɲɭєɬɶɫɹ ɩɨɪɿɝ ʀɯ ɤɨɪɢɫɧɨʀ ɤɿɥɶɤɨɫɬɿ. ɐɟ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɫɧɨɜɤɭ, ɳɨ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɿɜ ɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɜɿɞɫɿɜɿɜ ɧɟɨɛɯɿɞɧɨ ɤɨɪɟɤɬɭɜɚɬɢ ʀɯ ɡɟɪɧɨɜɢɣ ɫɤɥɚɞ.  

Ɉɬɪɢɦɚɧɿ ɛɟɬɨɧɢ ɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢɫɶ ɞɨɫɢɬɶ ɜɢɫɨɤɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɦɿɰɧɨɫɬɿ ɩɪɢ 
ɡɝɢɧɿ (ɩɪɢ ɞɟɹɤɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɯ ɮɚɤɬɨɪɿɜ - ɞɨ 12 Ɇɉɚ), ɳɨ ɩɨɜ’ɹɡɚɧɟ ɡ 
ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɫɬɪɭɤɬɭɪɢ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ, ɞɥɹ ɹɤɢɯ ɡɚɡɜɢɱɚɣ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɦɿɰɧɿɫɬɸ ɩɪɢ ɫɬɢɫɤɭ ɬɚ ɩɪɢ ɡɝɢɧɿ ɜɢɳɟ ɧɿɠ ɞɥɹ ɡɜɢɱɚɣɧɢɯ 
ɛɟɬɨɧɿɜ ɜɧɚɫɥɿɞɨɤ ɛɿɥɶɲɨʀ ɨɞɧɨɪɿɞɧɨɫɬɿ. Ɍɚɤɨɠ ɩɿɞɜɢɳɟɧɚ ɦɿɰɧɿɫɬɶ ɩɪɢ ɡɝɢɧɿ 
ɜɢɤɥɢɤɚɧɚ ɨɫɨɛɥɢɜɿɫɬɸ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ, ɞɥɹ ɹɤɢɯ ɯɚɪɚɤɬɟɪɧɚ ɧɚɹɜɧɿɫɬɶ ɡɟɪɟɧ 
ɥɟɳɚɞɧɨʀ ɿ ɝɨɥɱɚɬɨʀ ɮɨɪɦɢ, ɤɨɬɪɿ ɦɨɠɭɬɶ ɩɪɨɹɜɥɹɬɢ ɧɚɹɜɧɢɯ ɚɪɦɭɸɱɢɣ ɟɮɟɤɬ. 

Ɉɩɬɢɦɭɦ ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɨɝɨ ɫɤɥɚɞɭ ɝɪɚɧɿɬɧɨɝɨ ɡɚɩɨɜɧɸɜɚɱɚ, ɤɨɬɪɢɣ 
ɡɚɛɟɡɩɟɱɭє ɦɚɤɫɢɦɚɥɶɧɭ ɦɿɰɧɿɫɬɶ ȾɁȻ ɩɪɢ ɡɝɢɧɿ ɡɦɿɳɟɧɢɣ ɫɬɨɫɨɜɧɨ ɨɩɬɢɦɭɦɭ ɡ 
ɩɨɡɢɰɿʀ ɧɚɣɛɿɥɶɲɨʀ ɦɿɰɧɨɫɬɿ ɩɪɢ ɫɬɢɫɤɭ ɜ ɫɬɨɪɨɧɭ ɛɿɥɶɲɨɝɨ ɜɦɿɫɬɭ ɡɟɪɟɧ ɫɟɪɟɞɧɿɯ ɬɚ 
ɞɪɿɛɧɢɯ ɮɪɚɤɰɿɣ, ɤɨɬɪɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɛɿɥɶɲɭ ɨɞɧɨɪɿɞɧɿɫɬɶ ɛɟɬɨɧɭ.  

Ⱦɨɞɚɬɤɨɜɨ ɩɨɪɹɞ ɡ ɜɩɥɢɜɨɦ ɡɟɪɧɨɜɨɝɨ ɫɤɥɚɞɭ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ ɨɰɿɧɸɜɚɥɢ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɜɟɞɟɧɧɹ ɜ ɞɪɿɛɧɨɡɟɪɧɢɫɬɭ ɛɟɬɨɧɧɭ ɫɭɦɿɲ ɤɪɿɦ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ 
ɞɨɛɚɜɤɢ ɦɟɬɚɤɚɨɥɿɧɭ. Ⱥɧɚɥɿɡ ɜɿɞɩɨɜɿɞɧɢɯ ɤɿɥɶɤɿɫɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɞɨɡɜɨɥɹє 
ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɦɟɬɚɤɚɨɥɿɧ, ɜɧɚɫɥɿɞɨɤ ɜɢɫɨɤɨʀ ɞɢɫɩɟɪɫɧɨɫɬɿ ɿ ɩɭɰɨɥɚɧɨɜɨʀ 
ɚɤɬɢɜɧɨɫɬɿ, ɡɚɛɟɡɩɟɱɭє ɛɿɥɶɲɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɧɿɠ ɝɪɚɧɿɬɧɢɣ ɩɢɥ. ɉɿɞɜɢɳɟɧɧɹ 
ɦɿɰɧɨɫɬɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɡɚ ɪɚɯɭɧɨɤ ɦɟɬɚɤɚɨɥɿɧɭ ɫɬɚɧɨɜɢɬɶ (35….38)%, ɳɨ 
ɭɡɝɨɞɠɭɸɬɶɫɹ ɡ ɜɿɞɨɦɢɦɢ ɞɚɧɢɦɢ. əɤ ɿ ɞɥɹ ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ ɜɿɞɫɿɜɿɜ, ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɜɜɟɞɟɧɧɹ ɦɟɬɚɤɚɨɥɿɧɭ ɫɭɬɬєɜɨ ɡɪɨɫɬɚє ɩɪɢ ɜɟɞɟɧɧɿ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ, ɯɨɱɚ 
ɩɿɞɜɢɳɟɧɧɹ ɦɿɰɧɨɫɬɿ ɞɨ (8…10%) ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɿ ɞɥɹ ɧɟɩɥɚɫɬɢɮɿɤɨɜɚɧɢɯ ɫɭɦɿɲɟɣ.  

Ⱦɥɹ ɩɪɨɹɜɥɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɟɮɟɤɬɭ ɦɟɬɚɤɚɨɥɿɧɭ ɩɪɢ ɨɬɪɢɦɚɧɧɿ 
ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ ɧɟɨɛɯɿɞɧɨ, ɳɨɛ ɜɦɿɫɬ 
ɱɚɫɬɢɧɨɤ <0,16 ɦɦ ɭ ɜɿɞɫɿɜɚɯ ɧɟ ɩɟɪɟɜɢɳɭɜɚɜ (4…5)%, ɳɨ, ɭɡɝɨɞɠɭєɬɶɫɹ ɡ ɜɢɦɨɝɚɦɢ 
ɱɢɧɧɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɭ. 

ɉɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ ɧɚ ɦɿɰɧɿɫɬɶ ɛɟɬɨɧɭ, ɹɤ ɫɜɿɞɱɢɬɶ ɪɢɫ.6, 

ɜɢɡɧɚɱɚєɬɶɫɹ ʀɯ ɜɨɞɨɪɟɞɭɤɭɸɱɢɦ ɟɮɟɤɬɨɦ.  
ɉɪɢɪɿɫɬ ɦɿɰɧɨɫɬɿ ɩɨɞɜɿɣɧɢɯ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ ɋ-3 ɿ Melflux, ɚ ɬɚɤɨɠ 

ɩɨɬɪɿɣɧɢɯ ɜ ɫɢɫɬɟɦɿ ɅɋɌɆ, ɋ-3, Melflux ɧɚɛɥɢɠɚєɬɶɫɹ ɞɨ ɩɪɢɪɨɫɬɭ ɦɿɰɧɨɫɬɿ 
ɨɬɪɢɦɚɧɨɝɨ ɩɪɢ ɨɤɪɟɦɨɦɭ ɜɜɟɞɟɧɧɿ ɞɨɛɚɜɤɢ Melflux.  

ȼɢɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɫɤɥɚɞɿɜ ɤɨɦɩɥɟɤɫɧɨʀ ɞɨɛɚɜɤɢ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɤɨɧɤɪɟɬɧɢɯ ɭɦɨɜ ɨɩɬɢɦɿɡɚɰɿʀ. Ɍɚɤɢɦɢ ɭɦɨɜɚɦɢ ɦɨɠɭɬɶ ɛɭɬɢ: ɧɚɩɪɢɤɥɚɞ, 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɜ 1 ɞɨɛɭ ɩɪɢ ɩɨɫɬɿɣɧɿɣ ɪɭɯɨɦɨɫɬɿ 
ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɚɛɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɪɭɯɨɦɨɫɬɿ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɛɟɡ 
ɡɧɢɠɟɧɧɹ ɪɚɧɧɶɨʀ ɦɿɰɧɨɫɬɿ, ɬɚ ɿɧɲɿ.  

ɍ ɲɨɫɬɨɦɭ ɪɨɡɞɿɥɿ ɩɪɢɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɳɨ ɩɨɪɹɞ ɡ ɦɿɰɧɿɫɬɸ 
ɜɢɡɧɚɱɚɸɬɶ ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
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ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ. ɉɪɨɩɨɧɭєɬɶɫɹ ɬɚɤɨɠ ɦɟɬɨɞɢɤɚ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɿɜ ɛɟɬɨɧɿɜ ɡ 
ɡɚɞɚɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. 

Ʉɨɦɩɥɟɤɫ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɛɟɬɨɧɭ, ɡɧɚɱɧɨɸ ɦɿɪɨɸ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɫɬɪɭɤɬɭɪɢ ɣɨɝɨ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɨɪɭ. Ⱥɧɚɥɿɡ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɩɨɤɚɡɭє, ɳɨ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦɭ ɜɦɿɫɬɿ 
ɰɟɦɟɧɬɭ ɬɚ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ  ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ ɞɨ 20% ɡɦɟɧɲɭєɬɶɫɹ ɩɨɤɚɡɧɢɤ (λ) ɡ 0,7 
ɞɨ 0,49, ɚ ɩɪɢ ɜɜɟɞɟɧɧɿ ɞɨɞɚɬɤɨɜɨ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɞɨ 0,38. Ⱦɟɳɨ ɜ ɦɟɧɲɿɣ ɦɿɪɿ 
ɮɪɚɤɰɿɹ <0,16 ɦɦ ɜɩɥɢɜɚє ɧɚ ɨɞɧɨɪɿɞɧɿɫɬɶ ɤɚɩɿɥɹɪɧɢɯ ɩɨɪ, ɩɨɤɚɡɧɢɤ (α) ɡɦɿɧɸєɬɶɫɹ 
ɜ ɦɟɠɚɯ ɜɿɞ 0,3 ɞɨ 0,41. 

ɉɪɢ ɜɜɟɞɟɧɧɿ ɞɨɛɚɜɤɢ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɬɢɩɭ ɜ ɛɟɬɨɧɢ 
ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɫɭɬɬєɜɟ ɩɿɞɜɢɳɟɧɧɹ ɦɨɪɨɡɨɫɬɿɣɤɨɫɬɿ, ɳɨ 
ɨɛɭɦɨɜɥɟɧɟ ɩɟɪɟɪɨɡɩɨɞɿɥɨɦ ɩɨɪɢɫɬɨɫɬɿ ɬɚ ɡɦɟɧɲɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɪɨɡɦɿɪɭ ɩɨɪ. ɉɪɢ 
ɡɛɿɥɶɲɟɧɧɿ ɜɦɿɫɬɭ ɮɪɚɤɰɿʀ ≤0,16 ɦɦ ɭ ɫɤɥɚɞɿ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ ɬɚ ɜɜɟɞɟɧɧɹ 
ɞɨɞɚɬɤɨɜɨ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɞɨɡɜɨɥɹє ɫɭɬɬєɜɨ ɩɿɞɜɢɳɢɬɢ ɦɨɪɨɡɨɫɬɿɣɤɿɫɬɶ ɛɟɬɨɧɭ 
ɿ ɞɨɜɟɫɬɢ ɣɨɝɨ ɡɧɚɱɟɧɧɹ ɞɨ F400…500.  

Ɂɦɟɧɲɟɧɧɹ ɨɛ’єɦɭ ɜɿɞɤɪɢɬɢɯ ɤɚɩɿɥɹɪɧɢɯ ɩɨɪ ɬɚɤɨɠ ɞɨɡɜɨɥɹє ɧɿɜɟɥɸɜɚɬɢ 
ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɩɢɥɨɜɢɞɧɨʀ ɮɪɚɤɰɿʀ ɧɚ ɜɨɞɨɩɨɬɪɟɛɭ ɛɟɬɨɧɭ. 

Ɉɬɪɢɦɚɧɢɣ ɤɨɦɩɥɟɤɫ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɞɨɡɜɨɥɢɜ 
ɡɚɩɪɨɧɭɜɚɬɢ ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ ɫɤɥɚɞɿɜ ɜɢɫɨɤɨɦɿɰɧɢɯ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜ ɹɤɨɫɬɿ ɡɚɩɨɜɧɸɜɚɱɿɜ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ. 

Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɐ/ȼ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɡɚɞɚɧɭ ɝɪɚɧɢɰɸ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɩɪɢ ɫɬɢɫɤɭ 
ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɮɨɪɦɭɥɭ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɬɚɤ 
ɡɜɚɧɨɝɨ «ɩɪɢɜɟɞɟɧɨɝɨ» ɐ/ȼ: 𝑅б = А𝑅˙ (ቀЦ В⁄ ቁ˒˓ − 𝑏),                                              (10) ቀЦ В⁄ ቁ˒˓ =  Ц+К˙.еʜВ ,                                                   (11) 

 ɞɟ ቀЦ В⁄ ቁ˒˓- ɩɪɢɜɟɞɟɧɟ ɐ/ȼ, ɇ – ɜɦɿɫɬ ɞɢɫɩɟɪɫɧɨɝɨ ɧɚɩɨɜɧɸɜɚɱɚ (ɮɪɚɤɰɿɹ ≤0,16 ɦɦ, 
Ʉɰ.ɟ – ɤɨɟɮɿɰɿєɧɬ ɰɟɦɟɧɬɭɸɱɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɚɩɨɜɧɸɜɚɱɚ. 
Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɡɜɨɥɢɜ ɪɟɤɨɦɟɧɞɭɜɚɬɢ 
ɭɫɟɪɟɞɧɟɧɿ ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ Ⱥ (Ⱥ=0,52…0,4) ɿ b (b=0,65), ɬɚ Ʉɰ.ɟ ɡɧɚɱɟɧɧɹ ɹɤɨɝɨ 
ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 5. 

Ɍɚɛɥɢɰɹ 5 – Ɂɧɚɱɟɧɧɹ Ʉɰ.ɟ ɦɟɬɚɤɚɨɥɿɧɭ ɿ ɮɪɚɤɰɿɹ <0,16 ɦɦ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ 

ȼɦɿɫɬ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ 
Melfluɯ 2651F, % 

Ʉɨɟɮɿɰɿєɧɬ ɰɟɦɟɧɬɭɸɱɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɦɿɧɟɪɚɥɶɧɢɯ ɧɚɩɨɜɧɸɜɚɱɿɜ 

ɮɪɚɤɰɿɹ <0,16 ɦɦ  ɦɟɬɚɤɚɨɥɿɧ 

0 -0,08 0,12 

0,35 0,11 3,22 

0,7 0,58 5,89 

   

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɢɬɪɚɬɢ ɜɨɞɢ ɜ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɚɯ ɡ ɈɄ = 15…21 ɫɦ, ɡɚɥɟɠɧɨ 
ɜɿɞ ɜɩɥɢɜɭ ɞɨɛɚɜɨɤ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ, ɚɤɬɢɜɧɨʀ ɦɿɧɟɪɚɥɶɧɨʀ ɞɨɛɚɜɤɢ ɬɚ ɱɚɫɬɢɧɨɤ 
≤0,16 ɦɦ ɩɨɛɭɞɨɜɚɧɚ ɧɨɦɨɝɪɚɦɚ. 
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ȼɪɚɯɨɜɭɸɱɢ ɤɪɿɦ ɩɨɤɚɡɧɢɤɿɜ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɬɚɤɨɠ ɿɧɲɿ ɣɨɝɨ ɜɥɚɫɬɢɜɨɫɬɿ, ɬɚɤɿ 
ɹɤ  ɦɨɪɨɡɨɫɬɿɣɤɿɫɬɶ ɬɚ ɜɨɞɨɧɟɩɪɨɧɢɤɧɿɫɬɶ, ɦɨɠɥɢɜɨ ɨɰɿɧɢɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɜɿɞɩɨɜɿɞɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɧɟɨɛɯɿɞɧɢɣ ɫɤɥɚɞ ɛɟɬɨɧɧɢɯ 
ɫɭɦɿɲɟɣ ɬɚ ɦɨɪɨɡɨɫɬɿɣɤɨɫɬɿ. Ⱦɥɹ ɫɩɪɨɳɟɧɧɹ ɪɨɡɪɚɯɭɧɤɿɜ ɡɚ ɦɨɞɟɥɹɦɢ ɩɨɛɭɞɨɜɚɧɚ 
ɜɿɞɩɨɜɿɞɧɚ ɧɨɦɨɝɪɚɦɚ. 

 

ȼɂɋɇɈȼɄɂ 
ȼ ɞɢɫɟɪɬɚɰɿɣɧɿɣ ɪɨɛɨɬɿ ɜɢɪɿɲɟɧɨ ɧɚɭɤɨɜɨ-ɩɪɢɤɥɚɞɧɭ ɡɚɞɚɱɭ ɳɨɞɨ ɨɬɪɢɦɚɧɧɹ 

ɨɩɬɢɦɚɥɶɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜ ɹɤɨɫɬɿ ɨɫɧɨɜɧɨɝɨ ɡɚɩɨɜɧɸɜɚɱɚ ɜɿɞɫɿɜɿɜ 
ɩɨɞɪɿɛɧɟɧɧɹ ɝɪɚɧɿɬɭ ɬɚ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɿɜ ɜɢɫɨɤɨɦɿɰɧɢɯ  
ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɡ ɤɨɦɩɥɟɤɫɨɦ ɡɚɞɚɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. Ɉɫɧɨɜɧɢɦɢ 

ɜɢɫɧɨɜɤɚɦɢ, ɹɤɿ ɜɿɞɨɛɪɚɠɚɸɬɶ ɪɟɡɭɥɶɬɚɬɢ ɞɢɫɟɪɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ, є ɧɚɫɬɭɩɧɿ:       
1. Ⱦɢɫɩɟɪɫɧɿ ɝɪɚɧɿɬɧɿ ɱɚɫɬɢɧɤɢ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ  ɫɭɬɬєɜɨ ɜɩɥɢɜɚɸɬɶ ɧɚ 

ɪɟɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɰɟɦɟɧɬɧɢɯ ɩɚɫɬ ɬɚ ʀɯ ɡɦɿɧɭ ɜ ɱɚɫɿ ɧɚ ɩɨɱɚɬɤɨɜɢɯ ɫɬɚɞɿɹɯ 
ɬɜɟɪɞɿɧɧɹ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚɝɚɥɶɧɢɣ ɯɚɪɚɤɬɟɪ ɡɦɿɧɢ ɜɿɛɪɨɜ’ɹɡɤɨɫɬɿ, ɧɚɩɪɭɠɟɧɧɹ 
ɡɫɭɜɭ ɬɚ ɜ’ɹɡɤɨɫɬɿ ɝɪɚɧɢɱɧɨ ɡɪɭɣɧɨɜɚɧɨʀ ɫɬɪɭɤɬɭɪɢ ɰɟɦɟɧɬɧɨɝɨ ɬɿɫɬɚ ɪɿɡɧɢɦɢ 
ɧɚɩɨɜɧɸɜɚɱɚɦɢ ɛɥɢɡɶɤɢɣ ɞɨ ɟɤɫɩɨɧɟɧɰɿɣɧɨʀ ɡɚɥɟɠɧɨɫɬɿ. Ɂɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɬɚ 
ɞɢɫɩɟɪɫɧɨɫɬɿ ɝɪɚɧɿɬɧɨɝɨ ɧɚɩɨɜɧɸɜɚɱɚ ɜɢɤɥɢɤɚє ɩɨɝɿɪɲɟɧɧɹ ɣɨɝɨ ɪɟɨɥɨɝɿɱɧɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɿ ɜɢɦɚɝɚє ɡɧɚɱɧɨ ɛɿɥɶɲɨɝɨ ɩɥɚɫɬɢɮɿɤɭɸɱɨɝɨ ɟɮɟɤɬɭ 

ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ.  
Ɉɬɪɢɦɚɧɿ ɦɚɬɟɦɚɬɢɱɧɿ  ɦɨɞɟɥɿ ɪɟɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɧɚɩɨɜɧɟɧɨɝɨ ɰɟɦɟɧɬɧɨɝɨ 

ɬɿɫɬɚ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɜɪɚɯɨɜɭɜɚɬɢ ɜɩɥɢɜ  ɤɿɥɶɤɨɫɬɿ ɬɚ ɞɢɫɩɟɪɫɧɨɫɬɿ ɝɪɚɧɿɬɧɨɝɨ 
ɧɚɩɨɜɧɸɜɚɱɚ, ɚ ɬɚɤɨɠ ɜɦɿɫɬ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ. 

2. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɱɚɫɬɢɧɤɢ ɜɿɞɫɿɜɿɜ ɦɟɧɲɟ 0,16 ɦɦ ɦɨɠɭɬɶ ɩɪɨɹɜɥɹɬɢ 
ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɸɸɱɭ ɞɿɸ ɧɚ ɰɟɦɟɧɬɧɢɣ ɤɚɦɿɧɶ, ɹɤ ɞɢɫɩɟɪɫɧɢɣ ɦɿɧɟɪɚɥɶɧɢɣ 
ɧɚɩɨɜɧɸɜɚɱ ɿ ɫɩɪɢɹɬɢ ɩɨɤɪɚɳɟɧɧɸ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɛɟɬɨɧɭ, ɩɪɢ ɭɦɨɜɿ 
ɧɟɣɬɪɚɥɿɡɚɰɿʀ ɧɟɝɚɬɢɜɧɨɝɨ ʀɯ ɜɩɥɢɜɭ ɧɚ ɜɨɞɨɩɨɬɪɟɛɭ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɟɮɟɤɬɢɜɧɢɯ ɞɨɛɚɜɨɤ-ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ. 

ȼɜɟɞɟɧɧɹ ɝɪɚɧɿɬɧɢɯ ɱɚɫɬɢɧɨɤ ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ 
ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɬɢɩɭ ɨɞɧɨɡɧɚɱɧɨ ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɫɬɭɩɟɧɹ ɝɿɞɪɚɬɚɰɿʀ 
ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɟɧɸ ɬɚ ɣɨɝɨ ɦɿɰɧɨɫɬɿ, ɨɫɨɛɥɢɜɨ ɭ ɪɚɧɧɿ ɬɟɪɦɿɧɢ ɬɜɟɪɞɿɧɧɹ. ɉɪɢ 
ɰɶɨɦɭ ɞɨɫɹɝɚєɬɶɫɹ ɦɿɧɿɦɚɥɶɧɢɣ ɩɨɤɚɡɧɢɤ ɪɨɡɦɿɪɭ ɩɨɪ λ ɬɚ ɦɚɤɫɢɦɚɥɶɧɚ ɨɞɧɨɪɿɞɧɿɫɬɶ 
ɩɨɪ. 

3. Ɂɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɩɢɥɭɜɚɬɢɯ ɱɚɫɬɢɧɨɤ ɜɿɞɫɿɜɿɜ ɬɚ ʀɯ ɞɢɫɩɟɪɫɧɨɫɬɿ  ɭ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɚɯ ɡ ɝɪɚɧɿɬɧɢɦɢ ɜɿɞɫɿɜɚɦɢ ɜ ɹɤɨɫɬɿ ɨɫɧɨɜɧɨɝɨ 
ɡɚɩɨɜɧɸɜɚɱɚ ɜɢɤɥɢɤɚє ɫɭɬɬєɜɟ ɡɧɢɠɟɧɧɹ ʀɯ ɪɭɯɨɦɨɫɬɿ. ɉɿɞɜɢɳɟɧɧɹ ɜɨɞɨɪɟɞɭɤɭɸɱɨʀ 
ɞɿʀ  ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɪɨɛɢɬɶ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɩɪɚɤɬɢɱɧɨ 
ɧɟɩɨɦɿɬɧɢɦ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɩɢɥɭɜɚɬɢɯ 
ɱɚɫɬɢɧɨɤ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɜɢɫɨɤɨɪɭɯɨɦɿ ɛɟɬɨɧɧɿ ɫɭɦɿɲɿ ɡ ɈɄ = 20…22 ɫɦ ɛɟɡ 
ɨɡɧɚɤ ɪɨɡɲɚɪɭɜɚɧɧɹ. Ɂɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɞɨɛɚɜɤɢ-ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ 
ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɬɢɩɭ ɩɪɢ ɡɪɨɫɬɚɧɧɿ ɜɦɿɫɬɭ ɩɢɥɭɜɚɬɢɯ ɱɚɫɬɢɧɨɤ ɜɿɞɫɿɜɿɜ ɬɚ ʀɯ 
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ɞɢɫɩɟɪɫɧɨɫɬɿ ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ «ɠɢɬɬєɡɞɚɬɧɿɫɬɶ» ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɜ ɦɟɠɚɯ, 
ɜɫɬɚɧɨɜɥɟɧɢɯ ɧɨɪɦɚɬɢɜɧɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

4. ȼɢɤɨɧɚɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ ɦɨɠɥɢɜɿɫɬɶ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɩɨєɞɧɚɧɧɹ 
ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɬɢɩɭ ɡ ɩɥɚɫɬɢɮɿɤɭɸɱɢɦɢ ɞɨɛɚɜɤɚɦɢ 
ɿɧɲɢɯ ɜɢɞɿɜ ɿ ɫɬɜɨɪɟɧɧɹ ɟɮɟɤɬɢɜɧɢɯ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɜɢɫɨɤɢɦɢ ɩɥɚɫɬɢɮɿɤɭɸɱɢɦ ɬɚ ɜɨɞɨɪɟɞɭɤɭɸɱɢɦ ɟɮɟɤɬɚɦɢ. Ⱥɧɚɥɿɡ ɩɨɥɿɧɨɦɿɚɥɶɧɢɯ 
ɦɨɞɟɥɟɣ ɨɬɪɢɦɚɧɢɯ ɡ ɞɨɩɨɦɨɝɨɸ ɩɥɚɧɿɜ «ɫɤɥɚɞ-ɬɟɯɧɨɥɨɝɿɹ-ɜɥɚɫɬɢɜɨɫɬɿ» ɞɨɡɜɨɥɹє 
ɜɢɤɨɧɚɬɢ ɧɟɨɛɯɿɞɧɿ ɪɨɡɪɚɯɭɧɤɢ ɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɫɤɥɚɞɿɜ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ ɿ 
ɡɧɚɯɨɞɠɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɫɤɥɚɞɿɜ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ ɡ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹɦ. 

5. Ɏɪɚɤɰɿɨɧɭɜɚɧɧɹ ɬɚ ɨɩɬɢɦɿɡɚɰɿɹ ɮɪɚɤɰɿɣɧɨɝɨ ɫɤɥɚɞɭ ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ 
ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ ɦɚɤɫɢɦɚɥɶɧɭ ɳɿɥɶɧɿɫɬɶ ɡɚɩɨɜɧɸɜɚɱɚ ɿ ɡɚɛɟɡɩɟɱɢɬɢ 
ɦɚɤɫɢɦɚɥɶɧɭ ɦɿɰɧɿɫɬɶ ɛɟɬɨɧɭ. ȼɜɟɞɟɧɧɹ ɞɨɛɚɜɤɢ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɞɨɡɜɨɥɹє 
ɦɚɤɫɢɦɚɥɶɧɨ ɜɢɤɨɪɢɫɬɚɬɢ ɧɚɣɛɿɥɶɲ ɞɢɫɩɟɪɫɧɭ ɫɤɥɚɞɨɜɭ ɜɿɞɫɿɜɭ, ɹɤɚ є 
ɧɚɣɞɟɲɟɜɲɨɸ ɿ ɧɟɡɚɬɪɟɛɭɜɚɧɨɸ. ȼɫɬɚɧɨɜɥɟɧɨ ɨɩɬɢɦɚɥɶɧɢɣ ɡɟɪɧɨɜɢɣ ɫɤɥɚɞ ɜɿɞɫɿɜɭ 
ɞɥɹ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɪɿɡɧɢɯ ɤɥɚɫɿɜ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ. 

6. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ 
ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ Melfluɯ 2651f ɡ ɧɚɣɛɿɥɶɲɢɦ ɩɥɚɫɬɢɮɿɤɭɸɱɢɦ ɟɮɟɤɬɨɦ ɬɚ 
ɡɚɩɨɜɧɸɜɚɱɚ ɡ ɨɩɬɢɦɿɡɨɜɚɧɢɦ ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɢɦ ɫɤɥɚɞɨɦ ɞɨɡɜɨɥɹє ɞɨɫɹɝɬɢ 
ɡɧɚɱɟɧɧɹ ȼ/ɐ ɛɥɢɡɶɤɨ 0,3…0,35, ɳɨ ɡɚɛɟɡɩɟɱɭє ɨɬɪɢɦɚɧɧɹ ɦɿɰɧɨɫɬɿ 60…65 Ɇɉɚ. 
Ʉɨɦɩɥɟɤɫɧɢɣ ɜɩɥɢɜ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ, ɩɢɥɭɜɚɬɨʀ ɮɪɚɤɰɿʀ 
ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ ɬɚ ɚɤɬɢɜɧɨʀ ɚɥɸɦɨɫɢɥɿɤɚɬɧɨʀ ɞɨɛɚɜɤɢ ɦɟɬɚɤɚɨɥɿɧɭ ɞɨɡɜɨɥɹє 
ɨɬɪɢɦɚɬɢ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɣ ɛɟɬɨɧ ɡ ɦɿɰɧɿɫɬɸ ɩɪɢ ɫɬɢɫɤɭ ɭ ɜɿɰɿ 28 ɞɿɛ 70…75 Ɇɉɚ. 

7. Ɉɬɪɢɦɚɧɨ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɩɥɢɜɭ ɩɥɚɫɬɢɮɿɤɭɸɱɢɯ 
ɞɨɛɚɜɨɤ ɪɿɡɧɢɯ ɬɢɩɿɜ ɧɚ ɦɿɰɧɿɫɬɶ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ ɭ 
ɪɿɡɧɨɦɭ ɜɿɰɿ (12 ɝɨɞ., 1 ɞɨɛɚ, 7 ɬɚ 28 ɞɿɛ), ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɩɪɨɟɤɬɭɜɚɬɢ ɫɤɥɚɞ 
ɤɨɦɩɥɟɤɫɧɨʀ ɞɨɛɚɜɤɢ, ɜɿɞɩɨɜɿɞɧɨ ɜɫɬɚɧɨɜɥɟɧɢɯ ɤɪɢɬɟɪɿʀɜ ɨɩɬɢɦɿɡɚɰɿʀ. Ɋɨɡɪɨɛɥɟɧɨ 
ɪɨɡɪɚɯɭɧɤɨɜɿ ɮɨɪɦɭɥɢ ɞɥɹ ɜɢɛɨɪɭ ɐ/ȼ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɫɤɥɚɞɿɜ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɡ 
ɤɨɦɩɥɟɤɫɧɢɦɢ ɞɨɛɚɜɤɚɦɢ ɬɚ ɜɢɡɧɚɱɟɧɨ ɤɨɟɮɿɰɿєɧɬɢ ɪɿɜɧɹɧɧɹ ɦɿɰɧɨɫɬɿ ɞɥɹ ɪɿɡɧɢɯ 
ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɞɨɛɚɜɨɤ. 

8. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɿɞɜɢɳɟɧɧɹ ɜɦɿɫɬɭ ɮɪɚɤɰɿʀ ɜɿɞɫɿɜɭ ɦɟɧɲɟ 0,16 ɦɦ ɩɪɢ ɭɦɨɜɿ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɡɧɢɠɭє ɜɨɞɨɩɨɝɥɢɧɚɧɧɹ ɧɚ 40…50%, ɩɨɤɚɡɧɢɤ 
ɪɨɡɦɿɪɭ ɩɨɪ - ɜɿɞ 0,7 ɞɨ 0,38, ɚ ɩɨɤɚɡɧɢɤ ɨɞɧɨɪɿɞɧɨɫɬɿ ɩɨɪ - ɜɿɞ 0,3 ɞɨ 0,41. ɉɪɢ 
ɰɶɨɦɭ ɦɨɪɨɡɨɫɬɿɣɤɿɫɬɶ ȾɁȻ ɩɿɞɜɢɳɭєɬɶɫɹ ɞɨ 500…550 ɰɢɤɥɿɜ, ɚ ɜɨɞɨɧɟɩɪɨɧɢɤɧɿɫɬɶ -  
ɞɨ W8…W10. 

9. Ɋɨɡɪɨɛɥɟɧɨ ɫɩɨɫɿɛ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɭ ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ 
ɛɟɬɨɧɭ ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɜɢɡɧɚɱɚɬɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ 
ɤɨɦɩɨɧɟɧɬɚɦɢ ɬɚ ɧɟɨɛɯɿɞɧɢɣ ɜɦɿɫɬ ɞɨɛɚɜɨɤ, ɜɪɚɯɨɜɭɸɱɢ ɧɟɨɛɯɿɞɧɭ ɦɿɰɧɿɫɬɶ ɩɪɢ 
ɫɬɢɫɤɭ, ɦɨɪɨɡɨɫɬɿɣɤɿɫɬɶ ɬɚ ɜɨɞɨɧɟɩɪɨɧɢɤɧɿɫɬɶ ɬɚ ɜɦɿɫɬ ɮɪɚɤɰɿʀ  ɦɟɧɲɟ 0,16 ɦɦ ɭ 
ɜɿɞɫɿɜɚɯ, ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɦɿɧɢɯ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɧɚ ɝɪɚɧɿɬɧɢɯ 
ɜɿɞɫɿɜɚɯ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɨɩɬɢɦɿɡɨɜɚɧɨɝɨ ɫɤɥɚɞɭ ɩɿɞɜɟɪɞɠɟɧɨ ɜɢɩɭɫɤɨɦ 
ɩɪɨɦɢɫɥɨɜɨ-ɞɨɫɥɿɞɧɨ ɩɚɪɬɿʀ. 
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ɋɉɂɋɈɄ ɈɉɍȻɅȱɄɈȼȺɇɂɏ ɉɊȺɐЬ ɁȺ ɌȿɆɈɘ ȾɂɋȿɊɌȺɐȱȲ 

1. Ⱦɜɨɪɤɿɧ Ʌ.Ƀ. ȼɢɫɨɤɨɦɿɰɧɿ ɲɜɢɞɤɨɬɜɟɪɞɧɭɱɿ ɛɟɬɨɧɢ ɬɚ ɮɿɛɪɨɛɟɬɨɧɢ: 
ɦɨɧɨɝɪɚɮɿɹ / Є.Ɇ. Ȼɚɛɢɱ, ȼ.ȼ. ɀɢɬɤɨɜɫɶɤɢɣ, Ɉ.Ɇ. Ȼɨɪɞɸɠɟɧɤɨ, ɋ.ȼ. Ɏɿɥɿɩɱɭɤ, Ⱦ.ȼ. 
Ʉɨɱɤɚɪɶɨɜ, ȱ.ȼ. Ʉɨɜɚɥɢɤ, Ɍ.ȼ. Ʉɨɜɚɥɶɱɭɤ, Ɇ.Ɇ. ɋɤɪɢɩɧɢɤ // Ɋɿɜɧɟ: ɇɍȼȽɉ.        – 

2017. – 331 ɫ. (Вɢɤɥɚɞɟɧɿ ɨɫɧɨɜɧɿ ɦɟɬɨɞɢɤɢ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ).    

2. Ⱦɜɨɪɤɿɧ Ʌ.Ƀ. ȿɮɟɤɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ ɛɟɬɨɧɿɜ ɬɚ ɪɨɡɱɢɧɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɬɟɯɧɨɝɟɧɧɨʀ ɫɢɪɨɜɢɧɢ: ɦɨɧɨɝɪɚɮɿɹ / Ʌ.Ƀ. Ⱦɜɨɪɤɿɧ, ȼ.ȼ. ɀɢɬɤɨɜɫɶɤɢɣ, ȼ.ȼ. Ɇɚɪɱɭɤ, 
ɘ.Ɉ. ɋɬɟɩɚɫɸɤ, Ɇ.Ɇ. ɋɤɪɢɩɧɢɤ// Ɋɿɜɧɟ: ɇɍȼȽɉ. – 2017. – 424 ɫ. (Вɢɤɥɚɞɟɧɨ ɬɚ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨ ɞɨɜɟɞɟɧɨ ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɧɚ 
ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ ɡ ɡɚɞɚɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ). 

Сɬɚɬɬɿ ɭ ɧɚɭɤɨɜɢɯ ɮɚɯɨɜɢɯ ɜɢɞɚɧɧɹɯ Уɤɪɚʀɧɢ: 
3. Ⱦɜɨɪɤɿɧ Ʌ.Ƀ. Ɉɩɬɢɦɿɡɚɰɿɹ ɡɟɪɧɨɜɨɝɨ ɫɤɥɚɞɭ ɡɚɩɨɜɧɸɜɚɱɚ  ɛɟɬɨɧɿ ɩɿɞɜɢɳɟɧɨʀ 

ɦɿɰɧɨɫɬɿ ɧɚ ɝɪɚɧɿɬɧɨɦɭ ɜɿɞɫɿɜɿ/ Ʌ.Ƀ. Ⱦɜɨɪɤɿɧ, ȼ.ȼ. ɀɢɬɤɨɜɫɶɤɢɣ, Ⱥ.Ɋ. Ɋɚɡɭɦɨɜɫɶɤɢɣ, 
Ɇ.Ɇ. ɋɤɪɢɩɧɢɤ // ȼɿɫɧɢɤ. ɈȾȺȻȺ – Ɉɞɟɫɚ: ɈȾȺȻȺ. – 2015. – ɋ. 66-71. 

(Вɫɬɚɧɨɜɥɟɧɨ ɨɩɬɢɦɚɥьɧɢɣ ɡɟɪɧɨɜɢɣ ɫɤɥɚɞ ɜɿɞɫɿɜɭ ɞɥɹ ɜɢɫɨɤɨɦɿɰɧɨɝɨ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ). 

4. Ⱦɜɨɪɤɿɧ Ʌ.Ƀ. Ʉɨɦɩɥɟɤɫɧɿ ɩɥɚɫɬɢɮɿɤɭɸɱɿ ɞɨɛɚɜɤɢ ɞɥɹ ɛɟɬɨɧɭ ɧɚ ɨɫɧɨɜɿ ɟɮɿɪɿɜ 
ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɭ/ Ⱦɜɨɪɤɿɧ Ʌ.Ƀ., ɀɢɬɤɨɜɫɶɤɢɣ ȼ.ȼ., ɋɤɪɢɩɧɢɤ Ɇ.Ɇ.// Ȼɭɞɿɜɟɥɶɧɿ 
ɦɚɬɟɪɿɚɥɢ ɬɚ ɜɢɪɨɛɢ. – 2016. - №1. – ɋ. 38-42. (Дɨɫɥɿɞɠɟɧɨ ɦɨɠɥɢɜɿɫɬь 
ɪɚɰɿɨɧɚɥьɧɨɝɨ ɩɨєɞɧɚɧɧɹ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɬɢɩɭ ɡ 
ɩɥɚɫɬɢɮɿɤɭɸɱɢɦɢ ɞɨɛɚɜɤɚɦɢ ɿɧɲɢɯ ɬɢɩɿɜ ɿ ɫɬɜɨɪɟɧɧɹ ɟɮɟɤɬɢɜɧɢɯ ɤɨɦɩɥɟɤɫɧɢɯ 
ɞɨɛɚɜɨɤ). 

5. Ⱦɜɨɪɤɿɧ Ʌ.Ƀ. ɉɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɿɜ ɤɨɦɩɥɟɤɫɧɢɯ ɩɥɚɫɬɢɮɿɤɭɸɱɢɯ ɞɨɛɚɜɨɤ ɬɚ 
ɛɟɬɨɧɿɜ ɡ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹɦ/ Ⱦɜɨɪɤɿɧ Ʌ.Ƀ., ɀɢɬɤɨɜɫɶɤɢɣ ȼ.ȼ., ɋɤɪɢɩɧɢɤ Ɇ.Ɇ.// 
Ɋɟɫɭɪɫɨɟɤɨɧɨɦɿɱɧɿ ɦɚɬɟɪɿɚɥɢ, ɤɨɧɫɬɪɭɤɰɿʀ, ɛɭɞɿɜɥɿ ɬɚ ɫɩɨɪɭɞɢ: Ɂɛ. ɧɚɭɤ. ɩɪ. – Ɋɿɜɧɟ: 
ɇɍȼȽɉ. – 2016. – ȼɢɩ. 34. – ɋ. 36-45. (Ɋɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɿɜ 
ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ). 

6. Ⱦɜɨɪɤɿɧ Ʌ.Ƀ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɛɟɬɨɧɿɜ ɧɚ ɜɿɬɱɢɡɧɹɧɨɦɭ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿ/ 
Ⱦɜɨɪɤɿɧ Ʌ.Ƀ., ɀɢɬɤɨɜɫɶɤɢɣ ȼ.ȼ., ɋɤɪɢɩɧɢɤ Ɇ.Ɇ., Ʉɨɜɚɥɶɱɭɤ Ɍ.ȼ.// Ȼɭɞɿɜɧɢɰɬɜɨ 
ɍɤɪɚʀɧɢ. – 2017. - №4. – ɋ. 10-13. (Дɨɫɥɿɞɠɟɧɨ ɠɢɬɬєɡɞɚɬɧɿɫɬь ɛɟɬɨɧɧɨʀ ɫɭɦɿɲ ɧɚ 
ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɧɢɯ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚɯ).  

Сɬɚɬɬɿ ɭ ɧɚɭɤɨɜɢɯ ɩɟɪɿɨɞɢɱɧɢɯ ɜɢɞɚɧɧɹɯ ɿɧɨɡɟɦɧɢɯ ɞɟɪɠɚɜ: 
7. Ⱦɜɨɪɤɢɧ Ʌ.ɂ. Ɇɟɬɨɞ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɫɬɚɜɨɜ ɮɢɛɪɨɛɟɬɨɧɨɜ/ Ⱦɜɨɪɤɢɧ Ʌ.ɂ., 

Ȼɨɪɞɸɠɟɧɤɨ Ɉ.Ɇ., ɋɤɪɵɩɧɵɤ ɇ.Ɇ.// Ɍɟɯɧɨɥɨɝɢɢ ɛɟɬɨɧɨɜ. – Ɇɨɫɤɜɚ, 2019. – № 3-4. 

– ɋ. 40-44. (Ɉɩɬɢɦɿɡɨɜɚɧɨ ɫɤɥɚɞ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɧɚ ɜɿɞɫɿɜɚɯ 
ɤɚɦɟɧɟɩɨɞɪɿɛɧɟɧɧɹ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɿɛɪɢ)   

Нɚɭɤɨɜɿ ɩɪɚɰɿ, ɹɤɿ ɡɚɫɜɿɞɱɭɸɬь ɚɩɪɨɛɚɰɿɸ ɦɚɬɟɪɿɚɥɿɜ ɞɢɫɟɪɬɚɰɿʀ: 
8. Ⱦɜɨɪɤɿɧ Ʌ.Ƀ. ȼɢɫɨɤɨɦɿɰɧɢɣ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɣ ɛɟɬɨɧ ɧɚ ɜɿɞɫɿɜɚɯ ɩɨɞɪɿɛɧɟɧɧɹ 

ɝɪɚɧɿɬɭ/ Ⱦɜɨɪɤɿɧ Ʌ.Ƀ., ɀɢɬɤɨɜɫɶɤɢɣ ȼ.ȼ., ɋɤɪɢɩɧɢɤ Ɇ.Ɇ.// ɇɚɭɤɚ ɬɚ ɛɭɞɿɜɧɢɰɬɜɨ. – 

2018. -  №1. – ɋ.34-42. (Вɫɬɚɧɨɜɥɟɧɨ ɦɨɠɥɢɜɿɫɬь ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɪɭɯɨɦɢɯ 
ɛɟɬɨɧɿɜ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜ, ɳɨ ɦɿɫɬɹɬь ɡɧɚɱɧɭ ɤɿɥьɤɿɫɬь ɩɢɥɭɜɚɬɢɯ 
ɡɟɪɟɧ).   
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9. Ⱦɜɨɪɤɢɧ Ʌ.ɂ. Ɉɩɬɢɦɢɡɚɰɢɹ ɫɨɫɬɚɜɨɜ ɤɨɦɩɥɟɤɫɧɵɯ ɞɨɛɚɜɨɤ/ Ⱦɜɨɪɤɢɧ Ʌ.ɂ., 
ɀɢɬɤɨɜɫɤɢɣ ȼ.ȼ., ɋɤɪɵɩɧɵɤ ɇ.Ɇ.// Ȼɟɬɨɧ ɢ ɠɟɥɟɡɨɛɟɬɨɧ ɜ ɍɤɪɚɢɧɟ. – 2017. - №1. – 

ɋ. 2-8. (Вɢɡɧɚɱɟɧɨ ɨɩɬɢɦɚɥьɧɢɣ ɫɤɥɚɞ ɟɮɟɤɬɢɜɧɢɯ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɛɚɜɨɤ ɞɥɹ 
ɨɬɪɢɦɚɧɧɹ ɜɢɫɨɤɨɦɿɰɧɢɯ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ).  

10. ɋɤɪɢɩɧɢɤ Ɇ.Ɇ. ȼɚɠɤɢɣ ɛɟɬɨɧ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɤɚɦ’ɹɧɢɯ ɜɿɞɫɿɜɿɜ/ Ⱦɜɨɪɤɿɧ 
Ʌ.Ƀ., ɀɢɬɤɨɜɫɶɤɢɣ ȼ.ȼ., ɋɤɪɢɩɧɢɤ Ɇ.Ɇ.// Ɇɚɬɟɪɿɚɥɢ ɏ Ɇɿɠɧɚɪɨɞɧɨʀ  ɧɚɭɤɨɜɨ-

ɬɟɯɧɿɱɧɨʀ Web-ɤɨɧɮɟɪɟɧɰɿʀ «Ʉɨɦɩɨɡɢɰɿɣɧɿ ɦɚɬɟɪɿɚɥɢ». – Ʉɢʀɜ 2017. – ɋ 18-23. 

(Дɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ ɧɚ ɜɨɞɨɩɨɬɪɟɛɭ ɬɚ ɦɿɰɧɿɫɬь ɜɢɫɨɤɨɦɿɰɧɨɝɨ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ). 

11. ɋɤɪɢɩɧɢɤ Ɇ.Ɇ. Ʉɨɦɩɥɟɤɫɧɿ ɩɥɚɫɬɢɮɿɤɭɸɱɿ ɞɨɛɚɜɤɢ ɧɚ ɨɫɧɨɜɿ ɟɮɿɪɿɜ 
ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɭ/ Ⱦɜɨɪɤɿɧ Ʌ.Ƀ., ɀɢɬɤɨɜɫɶɤɢɣ ȼ.ȼ., ɋɤɪɢɩɧɢɤ Ɇ.Ɇ.// Ɇɚɬɟɪɿɚɥɢ Vȱ 
Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ «ȿɮɟɤɬɢɜɧɿ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɿɱɧɿ 
ɪɿɲɟɧɧɹ ɬɚ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɿ ɬɟɯɧɨɥɨɝɿʀ ɜ ɛɭɞɿɜɧɢɰɬɜɿ». – ɏɚɪɤɿɜ 2016. – ɋ. 33-35. 

(Ɉɩɬɢɦɿɡɨɜɚɧɨ ɫɤɥɚɞ ɤɨɦɩɥɟɤɫɧɨʀ ɞɨɛɚɜɤɢ ɧɚ ɨɫɧɨɜɿ ɟɮɿɪɿɜ ɩɨɥɿɤɚɪɛɨɤɫɢɥɚɬɭ) 
Пɚɬɟɧɬ: 

12. ɉɚɬɟɧɬ №109413, ɋ04ȼ 103/30 (2006.01) ɜɿɞ 25.08.2016 ɪ. Ʉɨɦɩɥɟɤɫɧɚ ɞɨɛɚɜɤɚ 
ɞɥɹ ɛɟɬɨɧɭ/ Ⱦɜɨɪɤɿɧ Ʌ.Ƀ., ɀɢɬɤɨɜɫɶɤɢɣ ȼ.ȼ., ɋɤɪɢɩɧɢɤ Ɇ.Ɇ.; Ɂɚɹɜɧɢɤ ɿ 
ɩɚɬɟɧɬɨɜɥɚɫɧɢɤ ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ 
ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ. 

ȺɇɈɌȺɐȱə 

ɋɤɪɢɩɧɢɤ Ɇ.Ɇ. ȼɢɫɨɤɨɦɿɰɧɢɣ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɣ ɛɟɬɨɧ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɜɿɞɫɿɜɿɜ ɤɚɦɟɧɟɩɨɞɪɿɛɧɟɧɧɹ. – ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ ɡɚ 
ɫɩɟɰɿɚɥɶɧɿɫɬɸ 05.23.05 - ɛɭɞɿɜɟɥɶɧɿ ɦɚɬɟɪɿɚɥɢ ɬɚ ɜɢɪɨɛɢ. - ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 
ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, Ɋɿɜɧɟ - 2019. 

Ⱦɢɫɟɪɬɚɰɿɣɧɚ ɪɨɛɨɬɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɨɡɪɨɛɤɭ ɬɟɯɧɨɥɨɝɿʀ ɨɬɪɢɦɚɧɧɹ 
ɜɢɫɨɤɨɦɿɰɧɢɯ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜ ɹɤɨɫɬɿ ɨɫɧɨɜɧɨɝɨ 
ɡɚɩɨɜɧɸɜɚɱɚ ɜɿɞɫɿɜɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɝɪɚɧɿɬɭ, ɳɨ ɦɿɫɬɹɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɮɪɚɤɰɿʀ ≤0,16 

ɦɦ.  
Ɉɬɪɢɦɚɧɨ ɤɨɦɩɥɟɤɫ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɯ ɦɨɞɟɥɟɣ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ 

ɜɩɥɢɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɨɫɧɨɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ. 

ȼɫɬɚɧɨɜɥɟɧɨ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɨɬɪɢɦɚɬɢ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ 
ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɿɜ ɡ ɨɩɬɢɦɿɡɨɜɚɧɢɦ ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɢɦ ɫɤɥɚɞɨɦ ɬɚ ɩɪɢ ɜɜɟɞɟɧɧɿ 
ɞɨɛɚɜɤɢ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɛɟɬɨɧɢ ɡ ɦɿɰɧɿɫɬɸ 60…65 Ɇɉɚ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
ɞɨɜɟɞɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɫɨɤɿ ɡɧɚɱɟɧɧɹ ɦɨɪɨɡɨɫɬɿɣɤɨɫɬɿ ɬɚ 
ɜɨɞɨɧɟɩɪɨɧɢɤɧɨɫɬɿ ɛɟɬɨɧɿɜ ɧɚ ɝɪɚɧɿɬɧɢɯ ɜɿɞɫɿɜɚɯ ɩɪɢ ɨɩɬɢɦɿɡɨɜɚɧɢɯ ɭɦɨɜɚɯ ʀɯ 
ɨɬɪɢɦɚɧɧɹ. 

Ɋɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɿɜ ɜɢɫɨɤɨɦɿɰɧɨɝɨ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ 
ɛɟɬɨɧɭ ɡ ɜɢɫɨɤɨɸ ɪɭɯɨɦɿɫɬɸ ɩɪɢ ɡɚɛɟɡɩɟɱɟɧɧɿ ɤɨɦɩɥɟɤɫɭ ɧɨɪɦɨɜɚɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. 

 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɜɢɫɨɤɨɦɿɰɧɢɣ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɣ ɛɟɬɨɧ, ɜɿɞɫɿɜ ɩɨɞɪɿɛɧɟɧɧɹ 
ɝɪɚɧɿɬɭ, ɦɨɪɨɡɨɫɬɿɣɤɿɫɬɶ, ɜɨɞɨɧɟɩɪɨɧɢɤɧɿɫɬɶ, ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪ. 
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ȺɇɇɈɌȺɐɂə 

ɋɤɪɵɩɧɵɤ ɇ.Ɇ. ȼɵɫɨɤɨɩɪɨɱɧɵɣ ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɛɟɬɨɧ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɨɬɫɟɜɨɜ ɤɚɦɧɟɞɪɨɛɥɟɧɢɹ. - ɇɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɢ. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ ɩɨ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 05.23.05 - ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ. - ɇɚɰɢɨɧɚɥɶɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, Ɋɨɜɧɨ - 2019. 

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɨɛɨɬɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɛɟɬɨɧɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ 
ɡɚɩɨɥɧɢɬɟɥɹ ɨɬɫɟɜɨɜ ɞɪɨɛɥɟɧɢɹ ɝɪɚɧɢɬɚ, ɫɨɞɟɪɠɚɳɵɯ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɮɪɚɤɰɢɢ ≤0,16 ɦɦ.  

ɉɨɥɭɱɟɧ ɤɨɦɩɥɟɤɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ 
ɜɥɢɹɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ, 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɣ ɢ ɜɨɞɨɪɟɞɭɰɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɞɨɛɚɜɨɤ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ, ɚ 
ɬɚɤɠɟ ɤɨɦɩɥɟɤɫɧɵɯ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ. ɍɫɬɚɧɨɜɥɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɥɭɱɢɬɶ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɝɪɚɧɢɬɧɵɯ ɨɬɫɟɜɨɜ ɫ 
ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɦ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɢ ɩɪɢ ɜɜɟɞɟɧɢɢ ɞɨɛɚɜɤɢ 
ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɛɟɬɨɧɵ ɫ ɩɪɨɱɧɨɫɬɶɸ 60...65 Ɇɉɚ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
ɞɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɢ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɛɟɬɨɧɨɜ ɧɚ ɝɪɚɧɢɬɧɵɯ ɨɬɫɟɜɚɯ ɩɪɢ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɢɯ ɩɨɥɭɱɟɧɢɹ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɨɜ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ 
ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ ɫ ɜɵɫɨɤɨɣ ɩɨɞɜɢɠɧɨɫɬɶɸ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɤɨɦɩɥɟɤɫɚ 
ɧɨɪɦɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɵɫɨɤɨɩɪɨɱɧɵɣ ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɛɟɬɨɧ, ɨɬɫɟɜ ɞɪɨɛɥɟɧɢɹ 
ɝɪɚɧɢɬɚ, ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ. 

 

ANNOTATION 

Skrypnyk M.M. High-strength fine-grained concrete with the use of granite 

siftings. - As a manuscript. 

Thesis for the degree of candidate of technical sciences in specialty 05.23.05 - 

building materials and products. - National University of Water Management and Natural 

Resources Use, Rivne - 2019. 

Thesis is aimed at developing a technology for producing high-strength fine-grained 

concretes using granite siftings containing a significant amount of ≤ 0.16 mm particles as 
the main aggregate.  

The results of the sedimentation analysis indicate that particles of the granite siftings 

less than 0.16 mm consist mainly of large particles, which can act as an inert filler of 

cement concrete. The content of dispersed particles, which may have a significant number 

of active centers, and contribute to the acceleration of nucleation of crystals (more than 40 

... 45%). 

As the results showed, the degree of hydration of cement was in the range of 45 to 

76%. The introduction of granite filler increases the homogeneous homogeneity of pores 

(α). This is especially noticeable in the initial terms of hardening of a cement stone. The 

composition containing the polycarboxylate superplasticizer hydrates more slowly, due to 
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the lower water content of the cement paste due to the high water-reducing effect of the 

additive. The adsorption membrane, formed by a superplasticizer, is very permeable to 

water molecules and does not create significant obstacles for the hydration of cement and 

the formation of a solid structure of cement stone. 

The performed experimental studies have shown that if the polycarboxylate 

superplasticizer is introduced into the concrete mixture, the negative effect of the dusty 

fraction of withdrawal is compensated, which positively affects the basic properties of the 

concrete mixture and the strength of the concrete during compression, while acting 

microfiller. The established technological parameters allow to obtain with application of 

granite releases with an optimized granulometric composition and when introducing an 

additive of superplasticizer concrete with a strength of 60...65 MPa. 

An additional introduction of the aluminosilicate additive - metakacolin can increase 

the compressive strength at the age of 28 days to 70...75 MPa. The analysis of the 

corresponding quantitative dependences suggests that metakacolin, due to high dispersion 

and pozzolan activity, provides greater efficiency than granite dust. The increase of the 

strength of fine-grained concrete at the expense of metakaolin is (35-38)%, which is 

consistent with known data. As for the dusty fraction of withdrawal, the effectiveness of 

metakolin injection significantly increases with superplasticizer administration, although 

an increase in strength to (8...10%) is observed for unplasticized mixtures. 

It is proved that reduction of pore sizes and increase of their homogeneity due to an 

increase in the number of dust particles in the presence of superplasticizer content of 

0,5...1% contributes to increasing the frost resistance to 500...550 cycles.  The investigated 

concrete can be classified as elevated (F100 ... F200) and high (F400 ... F500) frost 

resistance classes. The increase of the fraction less than 0.16 mm in the offsets without the 

superplasticizer due to increased water consumption of the concrete mixture and, 

accordingly, the open porosity and pore size causes a decrease in water proof from W6 to 

W2. In the presence of an amount of 0.5-1% additive, water proof increases to W8-W10. 

The method of designing the composition of high-strength fine-grained concrete on 

granite siftings is developed, which allows determining the relationship between the 

components and the required content of additives, taking into account the required 

compressive strength, the fraction content is less than 0.16 mm in the compartments. 

The nomograms of frost resistance and waterproofness of high-strength fine-grained 

concrete on granite siftings have been constructed, allowing additionally to take into 

account these parameters when designing the composition of concrete. 

The proposed technological parameters for obtaining high-strength fine-grained 

concrete with the use of granite siftings with an increased content of particles ≤0.16 mm 
are confirmed by the release of a experimental-industrial party. 

 

Keywords: high-strength fine-grained concrete, granite siftings, frost resistance, 

waterproofing, superplasticizer. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɉɿɞɩɢɫɚɧɨ ɞɨ ɞɪɭɤɭ 10.09.2019 ɪ. Ɏɨɪɦɚɬ 6090 1/16 

ɉɚɩɿɪ ɨɮɫɟɬɧɢɣ. Ⱦɪɭɤ ɧɚ ɪɿɡɨɝɪɚɮɿ. Ƚɚɪɧɿɬɭɪɚ Times. 
ɍɦ. ɞɪɭɤ. ɚɪɤ. 0,9. Ɍɢɪɚɠ 100 ɩɪɢɦ. Ɂɚɦ. №2019-27 
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Кɨɦɩ'ɸɬɟɪɧɢɣ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɜɢɞɚɜɧɢɱɢɣ ɰɟɧɬɪ 

ɇɚɰɿɨɧɚɥьɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 

33028, ɦ. Ɋɿɜɧɟ, ɜɭɥ. ɋɨɛɨɪɧɚ, 11 

 


