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Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɞɪɭɤɭ ɜɱɟɧɨɸ ɪɚɞɨɸ 

ɍɦɚɧɫьɤɨɝɨ ɧɚɰɿɨɧɚɥьɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɫɚɞɿɜɧɢɰɬɜɚ 

(ɩɪɨɬɨɤɨɥ № 2 ɜɿɞ 26. 10. 2017  ɪɨɤɭ) 
 

 

Ɋɟɞɚɤɰɿɣɧɚ ɤɨɥɟɝɿɹ: 
 

ɇɟɩɨɱɚɬɟɧɤɨ Ɉ.Ɉ. – ɞɨɤɬɨɪ ɟɤɨɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ɍɤɪɚʀɧɚ 
(ɜɿɞɩɨɜɿɞɚɥɶɧɢɣ ɪɟɞɚɤɬɨɪ), Ʉɚɪɩɟɧɤɨ ȼ.ɉ. – ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, 
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Ƚɨɫɩɨɞɚɪɟɧɤɨ Ƚ.Ɇ. – ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), Ƚɪɢɰɚєɧɤɨ Ɂ.Ɇ. – 

ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), Ⱦɚɝɦɚɪ ɒɤɨɞɨɜɚ ɉɚɪɦɨɜɚ – ɤɚɧɞɢɞɚɬ 
ɟɤɨɧ. ɧɚɭɤ (ɑɟɫɶɤɚ ɪɟɫɩɭɛɥɿɤɚ), Ⱦɟɪɟɜɹɝɚ ɉ.ȱ. – ɤɚɧɞɢɞɚɬ ɟɤɨɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
(Ʉɚɡɚɯɫɬɚɧ), Єщɟɧɤɨ ȼ.Ɉ. – ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ),             
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ɞɨɤɬɨɪ ɟɤɨɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ),  Ɇɟɥьɧɢɤ Ɉ.ȼ. – ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ, 
ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), ɇɟɫɬɟɪɱɭɤ ɘ.Ɉ. – ɞɨɤɬɨɪ ɟɤɨɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), 
Ɉɫɨɤɿɧɚ ɇ.Ɇ. – ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ),  ɉɨɥɬɨɪɟɰьɤɢɣ ɋ.ɉ. – 

ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), Ɍɨɤɚɪ Ⱥ.ɘ. – ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ, 
ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), ɍɥɹɧɢɱ Ɉ.ȱ. – ɞɨɤɬɨɪ ɫ.-ɝ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), 
ɍɥɚɧɱɭɤ ȼ.ɋ. – ɞɨɤɬɨɪ ɟɤɨɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), ɒɤɨɥьɧɢɣ Ɉ.Ɉ. – 

ɞɨɤɬɨɪ ɟɤɨɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ (ɍɤɪɚʀɧɚ), ɉɪɨɤɨɩɱɭɤ ȱ.ȼ. – ɤɚɧɞɢɞɚɬ ɫ.-ɝ. ɧɚɭɤ, 
ɞɨɰɟɧɬ ɍɤɪɚʀɧɚ (ɜɿɞɩɨɜɿɞɚɥɶɧɢɣ ɫɟɤɪɟɬɚɪ). 

 

 

Ɇɚɬɟɪɿɚɥɢ V Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ 
«Ⱥɤɬɭɚɥьɧɿ ɩɢɬɚɧɧɹ ɫɭɱɚɫɧɨʀ ɚɝɪɚɪɧɨʀ ɧɚɭɤɢ»,  15 ɥɢɫɬɨɩɚɞɚ 2017 ɪ. / 

Ɋɟɞɤɨɥ.: ɇɟɩɨɱɚɬɟɧɤɨ Ɉ.Ɉ. (ɜɿɞɩ. ɪɟɞ.) ɬɚ ɿɧ. Ʉɢʀɜ : ȼɢɞɚɜɧɢɰɬɜɨ «Ɉɫɧɨɜɚ», 

2017. 364 ɫ. 
 

ɍ ɡɛɿɪɧɢɤɭ ɬɟɡ ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɿɬɱɢɡɧɹɧɢɯ ɬɚ 
ɿɧɨɡɟɦɧɢɯ ɧɚɭɤɨɜɰɿɜ, ɜɢɫɜɿɬɥɟɧɨ ɚɤɬɭɚɥɶɧɿ ɩɢɬɚɧɧɹ ɫɭɱɚɫɧɨʀ ɚɝɪɚɪɧɨʀ ɧɚɭɤɢ.  

Ɋɨɡɪɚɯɨɜɚɧɨ ɧɚ ɫɬɭɞɟɧɬɿɜ, ɚɫɩɿɪɚɧɬɿɜ, ɞɨɤɬɨɪɚɧɬɿɜ, ɜɢɤɥɚɞɚɱɿɜ, ɧɚɭɤɨɜɢɯ 
ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ ɬɚ ɮɚɯɿɜɰɿɜ, ɹɤɿ ɡɚɣɦɚɸɬɶɫɹ ɞɨɫɥɿɞɠɟɧɧɹɦ ɩɢɬɚɧɶ ɚɝɪɚɪɧɨʀ ɧɚɭɤɢ. 

 

ȼɿɞɩɨɜɿɞɚɥьɧɿɫɬь ɡɚ ɞɨɫɬɨɜɿɪɧɿɫɬь ɰɢɮɪɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɮɚɤɬɿɜ, ɰɢɬɚɬ, ɜɥɚɫɧɢɯ 
ɿɦɟɧ, ɝɟɨɝɪɚɮɿɱɧɢɯ ɧɚɡɜ, ɧɚɡɜ ɩɿɞɩɪɢєɦɫɬɜ, ɨɪɝɚɧɿɡɚɰɿɣ, ɭɫɬɚɧɨɜ ɬɚ ɿɧɲɨʀ ɿɧɮɨɪɦɚɰɿʀ 

ɧɟɫɭɬь ɚɜɬɨɪɢ ɫɬɚɬɟɣ. ȼɢɫɥɨɜɥɟɧɿ ɭ ɰɢɯ ɫɬɚɬɬɹɯ ɞɭɦɤɢ ɦɨɠɭɬь ɧɟ ɡɛɿɝɚɬɢɫɹ ɡ ɬɨɱɤɨɸ 
ɡɨɪɭ  ɪɟɞɚɤɰɿɣɧɨʀ ɤɨɥɟɝɿʀ ɿ ɧɟ ɩɨɤɥɚɞɚɸɬь ɧɚ ɧɟʀ ɧɿɹɤɢɯ ɡɨɛɨɜ’ɹɡɚɧь.  

 

 

 ɍɦɚɧɫьɤɢɣ ɧɚɰɿɨɧɚɥьɧɢɣ  
 ɭɧɿɜɟɪɫɢɬɟɬ ɫɚɞɿɜɧɢɰɬɜɚ, 2017 
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144 

ɩɿɞɜɢɳɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɧɚ 64 % ɿ 15 % ɩɨɪɿɜɧɹɧɨ ɡ ɭɪɨɠɚєɦ ɭ ɜɚɪɿɚɧɬɚɯ 
ɚɛɫɨɥɸɬɧɨɝɨ ɤɨɧɬɪɨɥɸ (ɨɛɪɨɛɤɚ ɜɨɞɨɸ) ɿ ɜɢɪɨɛɧɢɱɨɝɨ (ɤɚɪɛɚɦɿɞ 0,5 %).  

 
 

ȿɄɈɅɈȽȱɑɇȺ ɈɐȱɇɄȺ ɎɌɈɊɂȾɇɈȽɈ ɋɌȺɌɍɋɍ ɉɊɂɊɈȾɇɂɏ ȼɈȾ 
 

ȼ. Ⱦ. əɇɈɒ,  ɦɚɝɿɫɬɪɚɧɬ 
ȱ. Ʌ. ɉɅȺɄɋȱЄɇɄɈ, ɤɚɧɞɢɞɚɬ ɯɿɦɿɱɧɢɯ ɧɚɭɤ 
ɉɨɥɬɚɜɫьɤɚ ɞɟɪɠɚɜɧɚ ɚɝɪɚɪɧɚ ɚɤɚɞɟɦɿɹ, ɦ. ɉɨɥɬɚɜɚ, ɍɤɪɚʀɧɚ 
 

Ɏɬɨɪ є ɠɢɬɬєɜɨ ɧɟɨɛɯɿɞɧɢɦ ɦɿɤɪɨɟɥɟɦɟɧɬɨɦ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɩɟɪɟɛɿɝɭ 
ɮɿɡɿɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ.  Ⱦɨɛɨɜɚ ɩɨɬɪɟɛɚ ɥɸɞɢɧɢ ɭ ɮɬɨɪɿ 
ɫɤɥɚɞɚє 3,2-4,2 ɦɝ, ɡ ɹɤɢɯ ɜɿɞ 70 ɞɨ 85% ɧɚɞɯɨɞɢɬɶ ɡ ɩɢɬɧɨɸ ɜɨɞɨɸ. ɋɚɦɟ ɰɢɦ 
ɮɬɨɪ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɿɧɲɢɯ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ, ɞɨɛɨɜɚ ɩɨɬɪɟɛɚ ɜ ɹɤɢɯ ɦɚɣɠɟ 
ɡɚɜɠɞɢ ɩɨɤɪɢɜɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ (ȱ.Ɉ. ɉɨɩɨɜ, 2000). ɉɪɢ 
ɧɟɤɨɧɞɢɰɿɣɧɨɦɭ ɜɦɿɫɬɿ ɮɬɨɪɭ ɭ ɩɢɬɧɿɣ ɜɨɞɿ ɧɚɫɟɥɟɧɧɹ ɫɯɢɥɶɧɟ ɞɨ ɡɚɯɜɨɪɸɜɚɧɶ 
ɤɚɪɿєɫɨɦ (ɩɪɢ ɧɟɫɬɚɱɿ ɜɨɞɨɪɨɡɱɢɧɧɢɯ ɮɬɨɪɢɞɿɜ) ɚɛɨ ɮɥɸɨɪɨɡɨɦ (ɩɪɢ 
ɧɚɞɥɢɲɤɭɜ ɮɬɨɪɢɞɿɜ).  

 əɤ ɜɿɞɨɦɨ, ɨɩɬɢɦɚɥɶɧɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɮɬɨɪɭ ɜ ɩɢɬɧɿɣ ɜɨɞɿ є 0,7-1,2 
ɦɝ/ɞɦ3

, ɡɚ ɬɚɤɢɯ ɭɦɨɜ ɭɪɚɠɟɧɿɫɬɶ ɧɚɫɟɥɟɧɧɹ ɤɚɪɿєɫɨɦ ɚɛɨ ɮɥɸɨɪɨɡɨɦ ɡɭɛɿɜ 
ɛɥɢɡɶɤɚ ɞɨ ɦɿɧɿɦɚɥɶɧɨʀ (Є. Ɇ. ɇɟɣɤɨ, 2001). ɉɪɢ ɩɨɫɬɿɣɧɨɦɭ ɫɩɨɠɢɜɚɧɧɿ ɩɢɬɧɨʀ 
ɜɨɞɢ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɮɬɨɪɭ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɡɚɡɧɚɸɬɶ ɬɚɤɨɠ ɨɪɝɚɧɢ 
ɤɪɨɜɨɬɜɨɪɟɧɧɹ, ɧɟɪɜɨɜɚ ɫɢɫɬɟɦɚ ɿ ɜɧɭɬɪɿɲɧɿ ɨɪɝɚɧɢ (ɫɟɪɰɟ, ɧɢɪɤɢ, ɩɟɱɿɧɤɚ) 
(ȼ. ɂ. ɐɢɩɪɢɹɧ, 1998). 

 ȼ ɪɨɛɨɬɿ Є.ə. ɀɨɜɢɧɫɤɨɝɨ (2007) ɞɨɜɟɞɟɧɨ, ɳɨ, ɹɤɳɨ ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɮɬɨɪɢɞɿɜ ɭ ɩɢɬɧɿɣ ɜɨɞɿ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ 0,3-0,4 ɦɝ/ɥ, ɬɨ ɨɫɧɨɜɧɢɦ ɞɠɟɪɟɥɨɦ 
ɮɬɨɪɭ ɞɥɹ ɥɸɞɢɧɢ ɫɥɭɝɭɸɬɶ ɯɚɪɱɨɜɿ ɩɪɨɞɭɤɬɢ. əɤɳɨ ɠ ɜɦɿɫɬ ɮɬɨɪɢɞɿɜ ɭ ɜɨɞɿ 
ɛɿɥɶɲɟ ɡɚ 0,4-0,5 ɦɝ/ɥ, ɬɨ ɩɢɬɨɦɟ ɡɧɚɱɟɧɧɹ ɩɢɬɧɨʀ ɜɨɞɢ ɹɤ ɞɠɟɪɟɥɚ ɮɬɨɪɭ ɪɿɡɤɨ 
ɡɪɨɫɬɚє. Ʉɪɿɦ ɬɨɝɨ, ɩɪɢ ɧɚɞɯɨɞɠɟɧɧɿ ɡ ɩɢɬɧɨɸ ɜɨɞɨɸ ɮɬɨɪ ɡɚɬɪɢɦɭєɬɶɫɹ ɜ 
ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ ɧɚ 15-27% ɛɿɥɶɲɟ, ɧɿɠ ɩɪɢ ɧɚɞɯɨɞɠɟɧɧɿ ɣɨɝɨ ɡ ɯɚɪɱɨɜɢɦɢ 
ɩɪɨɞɭɤɬɚɦɢ.  

 ȼɨɞɨɪɨɡɱɢɧɧɿ ɮɨɪɦɢ ɮɬɨɪɭ ɦɨɠɭɬɶ ɧɚɤɨɩɢɱɭɜɚɬɢɫɶ ɬɚɤɨɠ ɜ ɪɨɫɥɢɧɧɿɣ 
ɫɢɪɨɜɢɧɿ. ɇɚɞɥɢɲɨɤ ɮɬɨɪɢɞɿɜ ɭ ɪɨɫɥɢɧɚɯ ɫɭɬɬєɜɨ ɩɨɪɭɲɭє ɮɭɧɤɰɿʀ ʀɯ 
ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɬɚ ɡɧɚɱɧɨ ɡɧɢɠɭє ɜɪɨɠɚɣɧɿɫɬɶ. ɋɩɨɠɢɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɡ ɬɚɤɨʀ 
ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ є ɞɨɞɚɬɤɨɜɢɦ ɞɠɟɪɟɥɨɦ ɧɚɞɯɨɞɠɟɧɧɹ ɮɬɨɪɢɞɿɜ ɞɨ 
ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ, ɳɨ ɞɨɞɚɬɤɨɜɨ ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɩɚɬɨɥɨɝɿɣ.  

  ȼɢɜɱɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ  ɪɨɡɩɨɞɿɥɭ ɮɬɨɪɭ ɜ ɩɪɢɪɨɞɧɢɯ ɜɨɞɚɯ 
ɉɨɥɬɚɜɳɢɧɢ, ɬɟɪɢɬɨɪɿɹ ɹɤɨʀ ɧɚɥɟɠɢɬɶ ɞɨ ɛɭɱɚɰɶɤɨʀ ɮɬɨɪɨɧɨɫɧɨʀ 
ɝɿɞɪɨɝɟɨɥɨɝɿɱɧɨʀ ɩɪɨɜɿɧɰɿʀ ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɮɬɨɪɭ ɭ ɩɿɞɡɟɦɧɢɯ ɜɨɞɚɯ, ɦɚє 
ɩɟɪɲɨɱɟɪɝɨɜɟ ɡɧɚɱɟɧɧɹ.  ɉɨɥɬɚɜɳɢɧɚ є ɡɨɧɨɸ ɟɤɨɥɨɝɿɱɧɨɝɨ ɪɢɡɢɤɭ ɱɟɪɟɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɞɢ  ɡ ɧɟɤɨɧɞɢɰɿɣɧɢɦ ɜɦɿɫɬɨɦ ɮɬɨɪɢɞ-ɿɨɧɭ ɜ ɹɤɨɫɬɿ ɩɢɬɧɨʀ, ɩɪɨ 
ɳɨ ɫɜɿɞɱɢɬɶ ɩɨɲɢɪɟɧɿɫɬɶ ɡɚɯɜɨɪɸɜɚɧɶ ɳɢɬɨɜɢɞɧɨʀ ɡɚɥɨɡɢ ɬɚ ɧɚɹɜɧɿɫɬɶ 
ɟɧɞɟɦɿɱɧɨɝɨ ɮɥɸɨɪɨɡɭ ɭ ɧɚɫɟɥɟɧɧɹ ɨɛɥɚɫɬɿ, ɧɚɫɚɦɩɟɪɟɞ ɞɢɬɹɱɨɝɨ ɜɿɤɭ, 
ɨɫɨɛɥɢɜɨ ɜ ɉɢɪɹɬɢɧɫɶɤɨɦɭ, ȼɟɥɢɤɨɛɚɝɚɱɚɧɫɶɤɨɦɭ, Ɇɚɲɿɜɫɶɤɨɦɭ, Ʌɭɛɟɧɫɶɤɨɦɭ 
ɬɚ ɿɧɲɢɯ ɪɚɣɨɧɚɯ (Ɉ. Ɇ. Ɍɨɪɨɧɱɟɧɤɨ, 2013).   

Ʌɭɠɧɢɣ ɯɚɪɚɤɬɟɪ ɜɨɞ ɛɭɱɚɰɶɤɨ-ɤɚɧɿɜɫɶɤɢɯ ɜɿɞɤɥɚɞɟɧɶ ɡ ɜɟɥɢɤɨɸ 
ɤɿɥɶɤɿɫɬɸ ɝɿɞɪɨɤɚɪɛɨɧɚɬɭ ɧɚɬɪɿɸ ɿ ɯɥɨɪɢɞɿɜ (350-500 ɦɝ/ɞɦ3), ɚ ɬɚɤɨɠ 
ɧɟɜɟɥɢɤɢɦ ɜɦɿɫɬɨɦ ɤɚɥɶɰɿɸ (2-25 ɦɝ/ɞɦ3

)  ɿ ɦɚɝɧɿɸ (4-10 ɦɝ/ɞɦ3) ɫɩɪɢɹє 
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ɜɢɥɭɱɟɧɧɸ ɮɬɨɪɭ ɡ ɩɨɪɿɞ. Ɂɦɿɧɚ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɜɨɞɢ ɩɪɢ ɩɟɪɟɯɨɞɿ ɭ ɛɿɥɶɲ 
ɦɿɧɟɪɚɥɿɡɨɜɚɧɭ, ɥɭɠɧɭ, ɯɥɨɪɢɞɧɨ-ɧɚɬɪɿєɜɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ 
ɫɨɥɟɣ ɤɚɥɶɰɿɸ ɿ ɡɛɿɥɶɲɟɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɮɬɨɪɢɞɭ. ɇɚɣɛɿɥɶɲɚ ɪɨɡɱɢɧɧɿɫɬɶ 
ɮɬɨɪɢɞɭ ɤɚɥɶɰɿɸ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɭ ɜɨɞɚɯ, ɳɨ ɦɿɫɬɹɬɶ ɛɥɢɡɶɤɨ 500 ɦɝ/ɥ ɿɨɧɿɜ 
ɧɚɬɪɿɸ (Є. Ɇ. ɇɟɣɤɨ, 2001). 

ɇɚɦɢ ɡɪɨɛɥɟɧɨ ɟɤɨɥɨɝɿɱɧɭ ɨɰɿɧɤɭ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ ɉɨɥɬɚɜɳɢɧɢ, ɹɤɿ ɡɚ 
ɤɥɚɫɢɮɿɤɚɰɿєɸ є ɫɥɚɛɨ ɥɭɠɧɢɦɢ ɯɥɨɪɢɞɧɨ-ɧɚɬɪɿєɜɢɦɢ, ɧɚ ɨɫɧɨɜɿ ɪɨɡɱɢɧɧɨɫɬɿ 
ɮɬɨɪɢɞɭ ɤɚɥɶɰɿɸ, ɬɨɦɭ ɳɨ ɦɚɤɫɢɦɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɮɬɨɪɢɞ-ɿɨɧɿɜ ɜ ɩɿɞɡɟɦɧɢɯ 
ɜɨɞɚɯ ɭ ɩɟɪɲɭ ɱɟɪɝɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɿɨɧɿɜ ɋɚ2+

 ɭ ɜɨɞɿ ɿ 
ɨɛɦɟɠɭєɬɶɫɹ ɪɨɡɱɢɧɧɿɫɬɸ ɮɥɸɨɪɢɬɭ:  

CaF2 (ɬɜɟɪɞ.)  → Ca
2+

 + 2 F
-
. 

Ɋɿɜɧɨɜɚɝɭ ɜ ɝɟɬɟɪɨɝɟɧɧɿɣ ɫɢɫɬɟɦɿ ɮɥɸɨɪɢɬ – ɝɪɭɧɬɨɜɢɣ ɪɨɡɱɢɧ ɦɨɠɧɚ 

ɜɿɞɨɛɪɚɡɢɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɨɛɭɬɤɭ ɪɨɡɱɢɧɧɨɫɬɿ ɮɥɸɨɪɢɬɭ (
110 810

2

CaFK ), 

ɹɤɢɣ ɜɢɡɧɚɱɚєɬɶɫɹ ɡ ɪɿɜɧɹɧɧɹ:      

    2220
22 


FCa

CaF fFfCaK  , 

ɞɟ [Ca
2+

], [F
-
] – ɪɿɜɧɨɜɚɠɧɿ ɤɨɧɰɟɧɬɪɚɰɿʀ,  ɚ  FCa

ff ,2  – ɤɨɟɮɿɰɿєɧɬɢ 
ɚɤɬɢɜɧɨɫɬɿ  ɿɨɧɿɜ Ca

2+
 ɿ F- ɜɿɞɩɨɜɿɞɧɨ.    

ɇɚ ɨɫɧɨɜɿ ɞɚɧɢɯ ɤɨɧɰɟɧɬɪɚɰɿʀ ɤɚɥɶɰɿɸ ɬɚ ɡɚɝɚɥɶɧɨʀ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɜɨɞɢ, ɜɿɞ 
ɹɤɨʀ ɡɚɥɟɠɚɬɶ ɜɟɥɢɱɢɧɢ ɿɨɧɧɨʀ ɫɢɥɢ ɪɨɡɱɢɧɭ ɬɚ ɤɨɟɮɿɰɿєɧɬɢ ɚɤɬɢɜɧɨɫɬɿ ɿɨɧɿɜ 
Ca

2+ ɬɚ F
-, ɩɪɨɜɟɞɟɧɨ ɪɨɡɪɚɯɭɧɤɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɮɬɨɪɢɞ-ɿɨɧɿɜ ɜ ɦɿɧɟɪɚɥɶɧɢɯ 

ɜɨɞɚɯ ɉɨɥɬɚɜɳɢɧɢ «Ɇɢɪɝɨɪɨɞɫɶɤɨʀ», «Ɍɚɲɚɧɶ» ɿ «ɇɨɜɨɫɚɧɠɚɪɫɶɤɨʀ» ɬɚ 
ɩɪɢɪɨɞɧɢɯ ɜɨɞɚɯ ɿɧɲɢɯ ɪɚɣɨɧɿɜ ɉɨɥɬɚɜɫɶɤɨʀ ɨɛɥɚɫɬɿ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ  ɡɚ ɰɢɦɢ 
ɪɨɡɪɚɯɭɧɤɨɜɢɦɢ ɞɚɧɢɦɢ, ɜɢɯɨɞɹɱɢ ɡ ɪɨɡɱɢɧɧɨɫɬɿ CaF2, ɦɨɠɧɚ  ɡɪɨɛɢɬɢ 
ɩɨɩɟɪɟɞɧɸ ɨɰɿɧɤɭ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɱɧɨɫɬɿ ɜɨɞɢ ɳɨɞɨ ɜɦɿɫɬɭ ɜ ɧɿɣ  ɮɬɨɪɢɞɿɜ, 
ɜɱɚɫɧɨ ɩɪɨɜɟɫɬɢ ɤɿɥɶɤɿɫɧɢɣ ɚɧɚɥɿɡ ɬɚ ɜɠɢɬɢ ɧɟɨɛɯɿɞɧɢɯ  ɡɚɯɨɞɿɜ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɜɨɞɢ.  

ɇɚ ɠɚɥɶ, ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜɢɤɢɞɚɦɢ ɫɨɥɟɣ 
ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɬɚ ɮɬɨɪɢɫɬɨɝɨ ɜɨɞɧɸ ɧɚ ɮɨɧɿ ɜɢɫɧɚɠɟɧɧɹ ɝɭɦɭɫɭ ɜ ɝɪɭɧɬɚɯ 
ɉɨɥɬɚɜɳɢɧɢ ɩɨɫɢɥɸє ɧɟɝɚɬɢɜɧɭ ɟɤɨɥɨɝɿɱɧɭ ɫɢɬɭɚɰɿɸ ɜ ɪɟɝɿɨɧɿ. ɇɚ ɜɢɪɿɲɟɧɧɹ 
ɰɢɯ ɡɚɜɞɚɧɶ ɦɚɸɬɶ ɛɭɬɢ ɫɩɪɹɦɨɜɚɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɭɤɨɜɢɯ ɩɪɚɰɿɜɧɢɤɿɜ ɪɿɡɧɢɯ 
ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ ɜ ɬɿɫɧɿɣ ɜɡɚєɦɨɞɿʀ ɡ ɩɪɢɪɨɞɨɨɯɨɪɨɧɧɢɦɢ ɨɪɝɚɧɚɦɢ ɚɞɦɿɧɿɫɬɪɚɰɿʀ 
ɪɟɝɿɨɧɭ.  
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Despite the important economic value of cereals, the actual volume of their 

production and harvesting does not meet modern needs, due to low and often unstable 
yield. The problem of increasing their yield today is more acute than for many other 


