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ɍȾɄ 628.1:664 

 

ȱɏ ȼɫɟɭɤɪɚʀɧɫɶɤɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ ɦɨɥɨɞɢɯ ɭɱɟɧɢɯ, 
ɚɫɩɿɪɚɧɬɿɜ ɿ ɫɬɭɞɟɧɬɿɜ «ȼɨɞɚ ɜ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ»: Ɂɛɿɪɧɢɤ ɬɟɡ 
ɞɨɩɨɜɿɞɟɣ ȱɏ ȼɫɟɭɤɪɚʀɧɫɶɤɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɦɨɥɨɞɢɯ 
ɭɱɟɧɢɯ, ɚɫɩɿɪɚɧɬɿɜ ɿ ɫɬɭɞɟɧɬɿɜ. Ɉɞɟɫɚ: ɈɇȺɏɌ, 2018. – 130 ɫ. 

 

 

 

 

ɍ ɡɛɿɪɧɢɤɭ ɦɚɬɟɪɿɚɥɿɜ ɤɨɧɮɟɪɟɧɰɿʀ ɧɚɜɟɞɟɧɿ ɦɚɬɟɪɿɚɥɢ ɧɚɭɤɨɜɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɭ ɫɮɟɪɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɞɢ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɯɚɪɱɨɜɨʀ ɝɚɥɭɡɿ, 
ɨɰɿɧɤɢ ʀʀ ɹɤɨɫɬɿ ɬɚ ɦɨɠɥɢɜɨɝɨ ɜɩɥɢɜɭ ɧɚ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ. 

Ɇɚɬɟɪɿɚɥɢ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɧɚɭɤɨɜɢɯ, ɿɧɠɟɧɟɪɧɨ-ɬɟɯɧɿɱɧɢɯ ɪɨɛɿɬɧɢɤɿɜ, 
ɚɫɩɿɪɚɧɬɿɜ, ɫɬɭɞɟɧɬɿɜ, ɫɩɟɰɿɚɥɿɫɬɿɜ ɰɟɯɿɜ ɬɚ ɡɚɜɨɞɿɜ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɜ ɯɚɪɱɨɜɿɣ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ɜɨɞɧɢɯ ɝɨɫɩɨɞɚɪɫɬɜɚɯ. 

Ɇɚɬɟɪɿɚɥɢ, ɡɚɧɟɫɟɧɿ ɞɨ ɡɛɿɪɧɢɤɚ, ɞɪɭɤɭɸɬɶɫɹ ɡɚ ɚɜɬɨɪɫɶɤɢɦɢ ɨɪɢɝɿɧɚɥɚɦɢ. 
 

 

 

 

 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɜɢɞɚɜɧɢɰɬɜɚ ȼɱɟɧɨɸ ɪɚɞɨɸ Ɉɞɟɫɶɤɨʀ ɧɚɰɿɨɧɚɥɶɧɨʀ 
ɚɤɚɞɟɦɿʀ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜɿɞ 24.04.18 ɪ., ɩɪɨɬɨɤɨɥ № 12. 

 

 

 

Ɂɚ ɞɨɫɬɨɜɿɪɧɿɫɬь ɿɧɮɨɪɦɚцɿʀ ɜɿɞɩɨɜɿɞɚє ɚɜɬɨɪ ɩɭɛɥɿɤɚцɿʀ. 
 

 

 

ɉɿɞ ɡɚɝɚɥɶɧɨɸ ɪɟɞɚɤɰɿєɸ Ɂɚɫɥɭɠɟɧɨɝɨ ɞɿɹɱɚ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ ɍɤɪɚʀɧɢ,  
ɞ-ɪɚ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪɚ Єɝɨɪɨɜɚ Ȼ.ȼ. 
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ɋȿɄɐȱə 1  
 

ɇȺɍɄɈȼɈ-ɆȿɌɈȾɂɑɇȱ ɉɊɈȻɅȿɆɂ 
ɍɉɊȺȼɅȱɇɇə əɄȱɋɌɘ ȼɈȾɂ əɄ 

ɑɂɇɇɂɄɈɆ ȻȿɁɉȿɑɇɈɋɌȱ ɏȺɊɑɈȼɂɏ 
ɉɊɈȾɍɄɌȱȼ ȱ ɋɌȺȻȱɅɖɇɈɋɌȱ ɏȺɊɑɈȼɂɏ 

ȼɂɊɈȻɇɂɐɌȼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

ɍȾɄ 556:005.34 

 

ɉɊɂɊɈȾɇɕȿ Ɋȿɒȿɇɂə ɉɊɈȻɅȿɆ ɍɉɊȺȼɅȿɇɂə ȼɈȾɇɕɆɂ 
ɊȿɋɍɊɋȺɆɂ (Ʉ 25-ɅȿɌɂɘ ȼɋȿɆɂɊɇɈȽɈ Ⱦɇə ȼɈȾɕ) 

 
ɋɟɥɢɜɚɧɨɜ ɂ. Ɋ., Ʌɹɩɢɧɚ ȿ.ȼ., ɤ.ɯ.ɧ., ɞɨɰɟɧɬ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ – ɩɪɨɮɟɫɫɨɪ, ɞ. ɦɟɞ. ɧ. ɋɬɪɢɤɚɥɟɧɤɨ Ɍ. ȼ. 
Ɉɞɟɫɫɤɚɹ ɧɚɰɢɨɧɚɥɶɧɚɹ ɚɤɚɞɟɦɢɹ ɩɢɳɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɝ. Ɉɞɟɫɫɚ 

 

ȿɠɟɝɨɞɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ȼɫɟɦɢɪɧɨɝɨ Ⱦɧɹ ȼɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɛɵɥɨ 
ɭɫɬɚɧɨɜɥɟɧɨ Ɋɟɡɨɥɸɰɢɟɣ Ƚɟɧɟɪɚɥɶɧɨɣ Ⱥɫɫɚɦɛɥɟɢ Ɉɪɝɚɧɢɡɚɰɢɢ Ɉɛɶɟɞɢɧɟɧɧɵɯ 
ɧɚɰɢɣ (ɈɈɇ) № Ⱥ/RES/47/193 (1993ɪ.), ɢ ɜɨɬ ɭɠɟ 25 ɥɟɬ ɷɬɨ ɫɨɛɵɬɢɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɧɚɫɟɥɟɧɢɹ ɩɥɚɧɟɬɵ. ȼ 
ɷɬɢ ɞɧɢ ɧɚ ɜɫɬɪɟɱɚɯ, ɮɨɪɭɦɚɯ, ɫɢɦɩɨɡɢɭɦɚɯ ɢ ɤɨɧɮɟɪɟɧɰɢɹɯ ɨɛɫɭɠɞɚɸɬ 
«ɩɪɨɛɥɟɦɵ ɜɨɞɵ ɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ» ɭɠɟ ɩɨɬɨɦɭ, ɱɬɨ ɢɯ ɨɫɨɡɧɚɧɢɟ ɤɚɤ 
ɤɥɸɱɟɜɨɝɨ ɢɧɞɢɤɚɬɨɪɚ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚɯɨɞɢɬ ɜɫɟ 
ɛɨɥɶɲɟ ɩɨɧɢɦɚɧɢɹ ɜ ɫɚɦɵɯ ɪɚɡɧɵɯ ɩɨ ɭɪɨɜɧɸ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɫɬɪɚɧɚɯ. Ɉɫɬɪɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɪɢɜɥɟɱɟɧɢɢ ɧɚɭɱɧɵɯ ɡɧɚɧɢɣ ɨ ɜɨɞɟ ɞɥɹ 
ɪɟɲɟɧɢɹ ɐɟɥɟɣ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ ɩɨɞɱɟɪɤɧɭɬɚ ɬɚɤɠɟ ɩɪɢɧɹɬɢɟɦ 
Ƚɟɧɟɪɚɥɶɧɨɣ Ⱥɫɫɚɦɛɥɟɟɣ ɈɈɇ 21 ɞɟɤɚɛɪɹ 2016 ɝ ɊɟɡɨɥɸɰɢɢȺ/RES/71/222 ɨ 
ɩɪɨɜɟɞɟɧɢɢ ɫ 22 ɦɚɪɬɚ 2018 ɝ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɞɟɤɚɞɵ ɞɟɣɫɬɜɢɣ «ȼɨɞɚ ɞɥɹ 
ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ» (International Decadefor Action: Water for Sustainable 
Development, 2018-2028 ɝ. ɝ.). 

ɐɟɥɶɸ ȼɫɟɦɢɪɧɨɝɨ Ⱦɧɹ ȼɨɞɵ ɜ 2018 ɝ ɫɬɚɥɨ ɩɪɢɜɥɟɱɟɧɢɟ ɜɧɢɦɚɧɢɹ ɤ 
ɩɨɬɟɧɰɢɚɥɭ ɩɪɢɪɨɞɵ ɜ «ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦ ɜɨɞɵ», ɤɨɬɨɪɵɟ ɫɨɡɞɚɥɨ 
ɱɟɥɨɜɟɱɟɫɬɜɨ («NatureforWater»)– ɢɦɟɧɧɨ ɷɬɨɦɭ ɩɨɫɜɹɳɟɧ ɨɱɟɪɟɞɧɨɣ ɞɨɤɥɚɞ 
ɈɈɇ [1], ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɤɨɬɨɪɨɝɨ ɫɬɚɥɢ ɩɪɟɞɦɟɬɨɦ ɧɚɲɟɝɨ 
ɪɚɫɫɦɨɬɪɟɧɢɹ ɢ ɚɧɚɥɢɡɚ.  

ɉɪɢɪɨɞɧɵɟ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɧɵɦɢ ɪɟɫɭɪɫɚɦɢ 
ɩɨɞɫɤɚɡɵɜɚɟɬ ɢ ɩɨɦɨɝɚɟɬ ɪɟɚɥɢɡɨɜɚɬɶ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɚɦɚ ɩɪɢɪɨɞɚ. ɇɟ 
ɦɟɧɟɟ ɜɚɠɧɵɦ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, ɹɜɥɹɟɬɫɹ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɬɟɯɧɨɥɨɝɢɹɯ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ, ɩɪɢɧɰɢɩɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɧɚ ɱɬɨ, ɤ ɫɨɠɚɥɟɧɢɸ, 
ɨɛɪɚɳɚɸɬ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɭɞɢɜɢɬɟɥɶɧɨ ɦɚɥɨ ɜɧɢɦɚɧɢɹ).  

ɉɪɢɪɨɞɧɵɟ ɪɟɲɟɧɢɹ ɜ ɫɮɟɪɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢɧɨɫɹɬ ɫɨɰɢɚɥɶɧɵɟ, 
ɷɤɨɧɨɦɢɱɟɫɤɢɟ («ɡɟɥɟɧɚɹ ɷɤɨɧɨɦɢɤɚ») ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɜɵɝɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ 
ɨɬɧɨɲɟɧɢɢ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ ɢ ɢɫɬɨɱɧɢɤɨɜ ɫɪɟɞɫɬɜ ɤ ɫɭɳɟɫɬɜɨɜɚɧɢɸ, 
ɭɫɬɨɣɱɢɜɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɨɫɬɚ, ɞɨɫɬɨɣɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɢ ɩɨɞɞɟɪɠɤɢ ɷɤɨɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɨɯɪɚɧɵ/ɭɤɪɟɩɥɟɧɢɹ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ. 
ɇɟɤɨɬɨɪɵɟ ɢɡ ɷɬɢɯ ɜɵɝɨɞ ɦɨɝɭɬ ɛɵɬɶ ɜɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɢ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɩɪɢɧɹɬɢɸ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ ɜ ɩɨɥɶɡɭ ɩɪɢɪɨɞɧɵɯ ɪɟɲɟɧɢɣ.  

Ʉ ɫɨɠɚɥɟɧɢɸ, ɧɟɫɦɨɬɪɹ ɧɚ ɛɨɝɚɬɭɸ ɢɫɬɨɪɢɸ ɢ ɪɚɫɬɭɳɢɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ 
ɜ ɪɹɞɟ ɫɬɪɚɧ ɩɪɢɪɨɞɧɵɯ ɪɟɲɟɧɢɣ, ɩɨɥɢɬɢɤɚ ɜ ɨɛɥɚɫɬɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 
ɩɨɞɯɨɞɵ ɤ ɭɩɪɚɜɥɟɧɢɸ ɢɦɢ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɪɨɞɨɥɠɚɸɬ ɢɝɧɨɪɢɪɨɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɪɟɲɟɧɢɣ ɩɪɢ ɜɫɟɣ ɢɯ ɨɱɟɜɢɞɧɨɫɬɢ ɢ 
ɞɨɤɚɡɚɧɧɨɣ ɞɟɣɫɬɜɟɧɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɧɟɫɦɨɬɪɹ ɧɚ ɛɵɫɬɪɨ ɪɚɫɬɭɳɢɟ 
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ɢɧɜɟɫɬɢɰɢɢ ɜ ɩɪɢɪɨɞɧɵɟ ɪɟɲɟɧɢɹ, ɢɯ ɭɪɨɜɟɧɶ ɩɨ-ɩɪɟɠɧɟɦɭ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 
1 % ɨɬ ɨɛɳɟɝɨ ɨɛɶɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɧɵɦɢ 
ɪɟɫɭɪɫɚɦɢ.     

Ɋɨɫɬ ɝɥɨɛɚɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɜɨɞɧɵɯ ɪɟɫɭɪɫɚɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 1 % ɜ 
ɝɨɞ ɢ ɡɚɜɢɫɢɬ ɜɨ ɦɧɨɝɨɦ ɨɬ ɪɨɫɬɚ ɧɚɪɨɞɨɧɚɫɟɥɟɧɢɹ, ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɢ ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɨɬɪɟɛɥɟɧɢɹ. ȼ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɪɨɫɬ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɜɨɞɧɵɯ ɪɟɫɭɪɫɚɯ ɩɪɢɞɟɬɫɹ ɧɚ ɫɬɪɚɧɵ ɫ ɪɚɡɜɢɜɚɸɳɟɣɫɹ 
ɷɤɨɧɨɦɢɤɨɣ. Ɉɞɧɨɜɪɟɦɟɧɧɨ, ɧɚɢɛɨɥɶɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɡɞɨɪɨɜɶɟ 
ɱɟɥɨɜɟɤɚ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜɨɞɵɬɚɤɠɟ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɜ ɫɬɪɚɧɚɯ ɫ ɧɢɡɤɢɦɢ 
ɞɨɯɨɞɚɦɢ ɧɚɫɟɥɟɧɢɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ – ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɫɭɬɫɬɜɢɹ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ. 

Ʉɥɸɱɟɜɨɣɨɫɨɛɟɧɧɨɫɬɶɸ ɩɪɢɪɨɞɧɵɯ ɪɟɲɟɧɢɣ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɢ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɨɦɩɥɟɤɫ ɷɤɨɫɢɫɬɟɦɧɵɯ ɭɫɥɭɝ ɞɚɠɟ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɩɪɢɧɢɦɚɟɦɵɟ ɦɟɪɵ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɨɞɞɟɪɠɤɭ ɬɨɥɶɤɨ ɨɞɧɨɣ ɢɡ ɧɢɯ. Ɍɨ 
ɟɫɬɶ, ɩɪɢɪɨɞɧɵɟ ɪɟɲɟɧɢɹ ɫɨɞɟɣɫɬɜɭɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɢɯ ɤɨɥɢɱɟɫɬɜɨɦ, ɤɚɱɟɫɬɜɨɦ ɢ ɪɢɫɤɚɦɢ, ɷɬɨ ɩɭɬɶ ɫɨɡɞɚɧɢɹ ɨɛɳɟɣ 
ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɬɟɧɰɢɚɥɚ ɠɢɡɧɟɫɬɨɣɤɨɫɬɢ. 

ȼ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɥɟɫɚ, ɜɨɞɧɨ-ɛɨɥɨɬɧɵɟ 
ɭɝɨɞɶɹ ɢ ɥɭɝɚ, ɚ ɬɚɤɠɟ ɩɨɱɜɵ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɫɬɪɭɤɬɭɪɵ – ɩɪɢ 
ɭɫɥɨɜɢɢ ɩɪɚɜɢɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɢɦɢ. Ɍɚɤ, ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɢ ɩɢɳɟɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɪɨɞɧɵɟ ɪɟɲɟɧɢɹ ɜ ɫɮɟɪɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɫɬɚɧɨɜɹɬɫɹ 
ɨɫɧɨɜɧɵɦɢ, ɩɨɫɤɨɥɶɤɭ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟ ɬɨɥɶɤɨ ɩɨɜɵɲɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɧɚ ɭɫɬɨɣɱɢɜɨɣ 
ɨɫɧɨɜɟ, ɧɨ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɬɚɤɢɯ ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɜɵɝɨɞ, ɤɚɤ ɭɥɭɱɲɟɧɢɟ 
ɞɨɫɬɭɩɧɨɫɬɢ ɜɨɞɵ ɢ ɭɦɟɧɶɲɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤ 

ȼɵɡɨɜɵ, ɫɬɨɹɳɢɟ ɧɚ ɩɭɬɢ ɪɚɫɲɢɪɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɨɜ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɨɝɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɢɯ ɰɟɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɜɨ ɦɧɨɝɨɦ    
ɧɨɫɹɬ ɨɛɳɢɣ ɯɚɪɚɤɬɟɪ ɜɨ ɜɫɟɯ ɫɟɤɬɨɪɚɯ ɢ ɦɚɫɲɬɚɛɚɯ – ɝɥɨɛɚɥɶɧɨɦ,              
ɪɟɝɢɨɧɚɥɶɧɨɦ ɢ ɦɟɫɬɧɨɦ. ɉɪɨɱɧɨɣ ɨɤɚɡɚɥɚɫɶ ɢɫɬɨɪɢɱɟɫɤɚɹ ɬɟɧɞɟɧɰɢɹ             
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɪɨɞɧɵɦ ɪɟɲɟɧɢɹɦ ɜɫɥɟɞɫɬɜɢɟ ɩɨɞɚɜɥɹɸɳɟɝɨ                         
ɩɪɟɨɛɥɚɞɚɧɢɹ «ɬɪɚɞɢɰɢɨɧɧɵɯ» ɬɟɯɧɨ-ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ ɜ                   
ɫɟɝɨɞɧɹɲɧɢɯ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɚɯ, ɜɩɥɨɬɶ ɞɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ 
ɩɪɚɜɢɥ.  

Ɉɞɧɚɤɨ, ɩɨ ɦɟɪɟ ɬɨɝɨ, ɤɚɤ ɱɟɥɨɜɟɱɟɫɬɜɨ ɪɚɡɜɢɜɚɟɬɫɹ ɢ ɩɵɬɚɟɬɫɹ ɢɡɛɟɠɚɬɶ 
ɬɪɚɝɟɞɢɣ ɩɪɨɲɥɨɝɨ, ɩɟɪɟɯɨɞ ɤ ɩɪɢɪɨɞɧɵɦ ɪɟɲɟɧɢɹɦ ɧɟ ɬɨɥɶɤɨ ɫɬɚɧɨɜɢɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɢ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɨ ɢ ɩɪɢɨɛɪɟɬɚɟɬ ɜɚɠɧɟɣɲɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɜɚɠɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ. ɗɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢɝɪɚɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ 
ɪɨɥɶ ɜ ɨɬɧɨɲɟɧɢɢ ɜɫɟɯ ɚɫɩɟɤɬɨɜ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ. ɂ ɯɨɬɹ ɩɪɢɪɨɞɧɵɟ 
ɪɟɲɟɧɢɹ ɧɟ ɹɜɥɹɸɬɫɹ ɩɚɧɚɰɟɟɣ, ɨɧɢ ɞɨɥɠɧɵ ɜɧɟɫɬɢ ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ 
ɩɨɫɬɪɨɟɧɢɟ ɥɭɱɲɟɝɨ, ɛɨɥɟɟ ɛɥɚɝɨɩɨɥɭɱɧɨɝɨ, ɛɨɥɟɟ ɛɟɡɨɩɚɫɧɨɝɨ ɢ ɛɨɥɟɟ 
ɫɩɪɚɜɟɞɥɢɜɨɝɨ ɞɥɹ ɜɫɟɯ ɛɭɞɭɳɟɝɨ. 

Ʌɢɬɟɪɚɬɭɪɚ 
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ȽȱȽȱЄɇȱɑɇȺ ɈɐȱɇɄȺ ȻɘȼȿɌɇɂɏ ȼɈȾ ɦ. ɈȾȿɋɂ 

 
Ɉɱɤɭɪɶɨɜɚ Ɉ.Ɏ., ɫɬɭɞɟɧɬ ɮɚɤɭɥɶɬɟɬɭ ɌɬɚɌɏɉɿɉȻ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɞɨɰɟɧɬ, ɤ.ɯ.ɧ. Ʌɿɜɟɧɰɨɜɚ Ɉ.Ɉ. 
 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ  
 

ȼɨɞɚ – ɧɚɣɛɿɥɶɲ ɪɨɡɩɨɜɫɸɞɠɟɧɚ ɧɚ Ɂɟɦɥɿ ɪɟɱɨɜɢɧɚ, ɛɟɡ ɹɤɨʀ ɧɟɦɨɠɥɢɜɟ 
ɠɢɬɬɹ ɧɚ ɩɥɚɧɟɬɿ, ɣɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɬɚ ɿɫɧɭɜɚɧɧɹ. ɏɨɱɚ ɜɨɞɚ ɫɚɦɚ ɩɨ ɫɨɛɿ ɧɟ 
ɦɚє ɯɚɪɱɨɜɨʀ ɰɿɧɧɨɫɬɿ, ɩɪɨɬɟ ʀʀ ɡɧɚɱɟɧɧɹ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɟ, ɜɨɞɚ – 

ɧɚɣɰɿɧɧɿɲɢɣ ɤɨɦɩɨɧɟɧɬ ɛɿɨɫɮɟɪɢ Ɂɟɦɥɿ. 
Ɂɚ ɞɚɧɢɦɢ ȼɈɈɁ, ɛɿɥɶɲɟ ɧɿɠ 2 ɦɥɪɞ ɥɸɞɟɣ ɭ ɫɜɿɬɿ ɫɬɪɚɠɞɚɸɬɶ ɧɚ ɯɪɨɧɿɱɧɿ 

ɡɚɯɜɨɪɸɜɚɧɧɹ, ɩɨɜ’ɹɡɚɧɿ ɡ ɭɠɢɜɚɧɧɹɦ ɜɨɞɢ, ɳɨ ɦɚє ɧɟɫɩɪɢɹɬɥɢɜɢɣ ɫɨɥɶɨɜɢɣ 
ɫɤɥɚɞ. Ⱥɤɬɭɚɥɶɧɨɸ ɩɪɨɛɥɟɦɚ ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɡɚɥɢɲɚєɬɶɫɹ ɿ ɞɥɹ 
ɍɤɪɚʀɧɢ. ɇɚɲɚ ɤɪɚʀɧɚ є ɨɞɧɿєɸ ɡ ɧɚɣɦɟɧɲ ɡɚɛɟɡɩɟɱɟɧɢɯ ɜɨɞɧɢɦɢ ɪɟɫɭɪɫɚɦɢ 
ɤɪɚʀɧ Єɜɪɨɩɢ. Ȼɥɢɡɶɤɨ 814 ɬɢɫ. ɭɤɪɚʀɧɫɶɤɢɯ ɞɨɦɨɝɨɫɩɨɞɚɪɫɬɜ ɿ ɞɨɫɿ ɧɟ ɦɚɸɬɶ 
ɩɨɫɬɿɣɧɨɝɨ ɞɨɫɬɭɩɭ ɞɨ ɹɤɿɫɧɨʀ ɩɢɬɧɨʀ ɜɨɞɢ ɬɚ ɡɦɭɲɟɧɿ ɫɩɨɠɢɜɚɬɢ ɜɨɞɭ, 
ɩɨɬɟɧɰɿɣɧɨ ɧɟɛɟɡɩɟɱɧɭ ɞɥɹ ɡɞɨɪɨɜ’ɹ.  

Ɉɞɧɿєɸ ɿɡ ɧɚɣɝɨɥɨɜɧɿɲɢɯ ɩɪɢɱɢɧ ɧɟɹɤɿɫɧɨʀ ɩɢɬɧɨʀ ɜɨɞɢ - ɡɚɫɬɚɪɿɥɿ 
ɤɨɦɭɧɿɤɚɰɿʀ, ɬɪɭɛɢ ɿɪɠɚɜɿɸɬɶ, ɜ ɧɢɯ ɩɨɫɬɿɣɧɨ ɜɿɞɛɭɜɚɸɬɶɫɹ ɨɤɢɫɥɸɜɚɥɶɧɿ 
ɩɪɨɰɟɫɢ. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɭ ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ ɩɪɨɩɨɧɭɸɬɶ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɛɸɜɟɬɧɭ ɜɨɞɭ. 

Ɂɝɿɞɧɨ ɡ Ⱦɋɚɧɉɿɇ 2.2.4-171-10 ɛɸɜɟɬ – ɿɧɠɟɧɟɪɧɚ ɜɨɞɨɡɚɛɿɪɧɚ ɫɩɨɪɭɞɚ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɩɨɠɢɜɚɱɿɜ ɧɟɨɛɪɨɛɥɟɧɢɦɢ (ɤɪɿɦ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ ɦɟɬɨɞɨɦ 
ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɨɝɨ ɨɩɪɨɦɿɧɟɧɧɹ) ɦɿɠ ɲɚɪɨɜɢɦɢ ɧɚɩɿɪɧɢɦɢ (ɚɪɬɟɡɿɚɧɫɶɤɢɦɢ) 
ɚɛɨ ɛɟɡɧɚɩɿɪɧɢɦɢ ɩɿɞɡɟɦɧɢɦɢ ɜɨɞɚɦɢ, ɞɨ ɫɤɥɚɞɭ ɹɤɨʀ ɜɯɨɞɹɬɶ ɫɜɟɪɞɥɨɜɢɧɚ, 
ɪɨɡɩɨɞɿɥɶɧɚ ɤɨɥɨɧɤɚ ɬɚ ɫɩɟɰɿɚɥɶɧɟ ɩɪɢɦɿɳɟɧɧɹ ɚɛɨ ɩɚɜɿɥɶɣɨɧ. Ɍɚɤɚ 
ɿɧɠɟɧɟɪɧɚ ɫɩɨɪɭɞɚ ɡɚɛɟɡɩɟɱɭє ɛɿɥɶɲɭ ɱɚɫɬɢɧɭ ɧɚɫɟɥɟɧɧɹ ɩɢɬɧɨɸ ɜɨɞɨɸ. ɍ 
ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɤɨɧɬɪɨɥɶ ɹɤɨɫɬɿ ɩɢɬɧɨʀ ɜɨɞɢ ɜ ɛɸɜɟɬɚɯє ɧɟɨɛɯɿɞɧɢɦ. 

ɋɟɪɟɞ ɨɫɧɨɜɧɢɯ ɝɿɝɿєɧɿɱɧɢɯ ɜɢɦɨɝ, ɳɨ ɩɪɟɞ’ɹɜɥɹɸɬɶɫɹ ɞɨ ɩɢɬɧɨʀ ɜɨɞɢ, 
ɫɥɿɞ ɜɿɞɡɧɚɱɢɬɢ ɧɚɫɬɭɩɧɿ:  

- ɜɨɞɚ ɩɨɜɢɧɧɚ ɦɚɬɢ ɛɟɡɞɨɝɚɧɧɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɿ ɮɿɡɢɱɧɿ ɹɤɨɫɬɿ ɬɚ 
ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ; 

- ɜɨɞɚ ɧɟ ɩɨɜɢɧɧɚ ɩɨɝɿɪɲɭɜɚɬɢ ɫɦɚɤɨɜɿ ɹɤɨɫɬɿ ɬɚ ɛɿɨɥɨɝɿɱɧɭ ɰɿɧɧɿɫɬɶ ʀɠɿ;  
- ɜɨɞɚ ɧɟ ɩɨɜɢɧɧɚ ɛɭɬɢ ɠɨɪɫɬɤɨɸ;  
- ɜɨɞɚ ɧɟ ɩɨɜɢɧɧɚ ɜɦɿɳɭɜɚɬɢ ɪɚɞɿɨɚɤɬɢɜɧɿ ɿ ɬɨɤɫɢɱɧɿ ɯɿɦɿɱɧɿ ɪɟɱɨɜɢɧɢ ɬɚ 

ɩɚɬɨɝɟɧɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ. 
Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɝɿɝɿєɧɿɱɧɚ ɨɰɿɧɤɚ ɩɢɬɧɨʀ ɜɨɞɢ ɡ ɞɟɹɤɢɯ ɛɸɜɟɬɿɜɦ. 

Ɉɞɟɫɢ.  
Ⱥɧɚɥɿɡ ɩɪɨɜɨɞɢɜɫɹ ɦɟɬɨɞɚɦɢ ɚɛɫɨɪɛɰɿɣɧɨʀ, ɟɦɿɫɿɣɧɨʀ ɫɩɟɤɬɪɨɫɤɨɩɿʀ, 

ɟɥɟɤɬɪɨɯɿɦɿɱɧɢɦɢ ɬɚ ɬɢɬɪɨɦɟɬɪɢɱɧɢɦɢ ɦɟɬɨɞɚɦɢ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɜ ɬɚɛɥɢɰɿ ɩɨɤɚɡɧɢɤɿɜ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɦɟɬɨɞɢɤɢ ɧɚɜɟɞɟɧɿ ɜ 
ȽɈɋɌ 4151-72 ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɠɨɪɫɬɤɨɫɬɿ, ɦɚɪɝɚɧɰɸ, ɫɭɯɨɝɨ 
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ɡɚɥɢɲɤɭ, ɯɥɨɪɢɞɿɜ, ȾɋɌɍ 4077-2001 ɞɥɹ ɤɢɫɥɨɬɧɨɫɬɿ, ȾɋɌɍ ISO 9963-1:2007 

ɞɥɹ ɡɚɝɚɥɶɧɨʀ ɥɭɠɧɨɫɬɿ. 
Ɋɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ1. 

 

Ɍɚɛɥɢɰɹ 1 - Ɋɟɡɭɥɶɬɚɬɢ ɹɤɨɫɬɿ ɩɢɬɧɨʀ ɜɨɞɢ ɛɸɜɟɬɿɜ ɦ. Ɉɞɟɫɢ 

 
Ɇɿɫɰɟ 
ɜɿɞɛɨɪɭ 
ɩɪɨɛɢ 

ɉɚɪɤ ɉɟɪɟɦɨɝɢ ɉɚɪɤ Ƚɨɪɶɤɨɝɨ ɉɪɨɯɨɪɨɜɫɶɤɢɣ 
ɫɤɜɟɪ 

  

Ⱦɋɚɧɉɿɧ 

2.2.4-171-10 

2015 2016 2017 2015 2016 2017 2015 2016 2017 

ɪɇ 7,0 7,3 7,5 7,2 6,8 7,4 7,2 7,2 7,3 6,5-8,5 

G,Cɦ 68 66 86 102 127 98 88 82 105 ɧɟ 
ɜɢɡɧɚɱɚєɬɶɫɹ 

ɋɭɯɢɣɡɚɥɢ
ɲɨɤ, ɦɝ/ɦɥ 

122 558 370 294 217 102 186 280 320 ≤ 1000 

Ɂɚɝɚɥɶɧɚ 
ɠɨɪɫɬɤɿɫɬɶ
ɦɦɨɥɶ/ɥ 

1,8 1,9 1,4 1,8 3,2 0,5 2,8 2,8 3,3 ≤ 7 

Ca2+ 12,5 22,6 18,0 12,5 25 2,9 24 24 32 ≤ 130 

Mg2+ 14,4 9,1 12,5 14,4 10 2,4 19 19 21 ≤ 80 

Cl- 92 156 118 176 200 55 118 135 131 ≤ 250 

Ɂɚɝɚɥɶɧɚ 
ɥɭɠɧɿɫɬɶ, 
ɦɦɨɥɶ/ɥ 

1,1 1,7 1,2 1,8 2,7 0,7 1,2 2,0 1,7 ≤ 6,5 

  

ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɬɟ, ɳɨ 
ɤɨɥɢɜɚɧɧɹ ɫɤɥɚɞɭ ɩɢɬɧɨʀ ɜɨɞɢ ɭ ɜɢɜɱɟɧɢɯ ɞɠɟɪɟɥɚɯ ɧɟɜɟɥɢɤɿ ɿ ɞɨɦɿɲɤɨɜɿ 
ɤɨɦɩɨɧɟɧɬɢ ɡɚɥɢɲɚɸɬɶɫɹ ɜ ɦɟɠɚɯ ɞɨɩɭɫɬɢɦɨɝɨɜɦɿɫɬɭ ɞɥɹ ɩɢɬɧɨʀ ɜɨɞɢ 
ɜɿɞɩɨɜɿɞɧɨ ɞɨ ȾCɚɧɉɿɇ 2.2.4-171-10. 

 

Ʌɿɬɟɪɚɬɭɪɚ 

   1. Ȼɚɛɿєɧɤɨ ȼ. ȼ. Ƚɿɝɿєɧɿɱɧɢɣ ɚɧɚɥɿɡ ɩɢɬɧɨʀ ɜɨɞɢ, ɹɤɭ ɜɢɤɨɪɢɫɬɨɜɭє 
ɧɚɫɟɥɟɧɧɹ Ⱦɭɧɚɣɫɶɤɨ-Ⱦɧɿɫɬɪɨɜɫɶɤɨɝɨ ɦɟɠɢɪɿɱɱɹ[Ɍɟɤɫɬ] / ȼ. ȼ. Ȼɚɛɿєɧɤɨ, ȼ. 
ɘ. Ʌɟɜɤɨɜɫɶɤɚ, ɋ. Ɉ. Ƚɚɧɢɤɿɧɚ, Ⱦ. ɏ. ɒɟɣɯ Aɥɿ //ɇɚɭɤ. ɠɭɪɧ. ɞɨɫɹɝɧɟɧɧɹ 
ɛɿɨɥɨɝɿʀ ɬɚ ɦɟɞɢɰɢɧɢ. -2017. - № 1.– ɋ. 72-74. 

   2. ɉɪɨ ɡɚɬɜɟɪɞɠɟɧɧɹȾɟɪɠɚɜɧɢɯɫɚɧɿɬɚɪɧɢɯ ɧɨɪɦɬɚ ɩɪɚɜɢɥ "Ƚɿɝɿєɧɿɱɧɿ 
ɜɢɦɨɝɢ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ ɞɥɹ ɫɩɨɠɢɜɚɧɧɹɥɸɞɢɧɨɸ"ɆɈɁ ɍɤɪɚʀɧɢ: 
ɇɚɤɚɡ ɜɿɞ 12.05.2010 №400. 
   3. ɋɢɱɨɜ Ɇ. ȱ. Ȼɸɜɟɬɢ ɹɤ ɚɥɶɬɟɪɧɚɬɢɜɧɚ ɫɤɥɚɞɨɜɚ ɹɤɿɫɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ 
[Ɍɟɤɫɬ] / Ɇ.ȱ. ɋɢɱɨɜ, Ʌ. ȼ. Ʉɨɥɨɦɿєɰɶ, ɋ. Ⱦ. Ȼɨɥɞɢɪєɜ // Ɂɛɿɪɧɢɤ ɧɚɭɤ. ɩɪɚɰɶ 
ɈȾȺɌɊə. – 2015.-№1(6). – ɋ. 6-10. 
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ɍȾɄ 628.1.033-021.456 (477.73) 

 

əɄȱɋɌɖ ȼɈȾɂ ȱɁ ɋɂɋɌȿɆɂ ɐȿɇɌɊȺɅȱɁɈȼȺɇɈȽɈ 
ȼɈȾɈɉɈɋɌȺɑȺɇɇə Ɇ. ɆɂɄɈɅȺЄȼȺ 

 
Ⱦɨɩɿɥɤɨ ȱ.Ɉ., ɦɚɝɿɫɬɪ,  Ʉɨɜɚɥɟɧɤɨ Ɉ.Ɉ., ɞ.ɬ.ɧ, ɫ.ɧ.ɫ. 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɢɜɱɟɧɧɹ ɫɬɚɧɭ ɩɢɬɚɧɧɹ ɳɨɞɨ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɦ. Ɇɢɤɨɥɚєɜɚ. ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɪɨɛɨɬɢ ɧɟɨɛɯɿɞɧɢɦ ɛɭɥɨ 
ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɧɚɹɜɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɹɤɿɫɬɶ ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ, ɨɫɤɿɥɶɤɢ 
ɰɟ ɩɢɬɚɧɧɹ ɞɭɠɟ ɰɿɤɚɜɢɬɶ ɹɤ ɠɢɬɟɥɿɜ ɦɿɫɬɚ, ɬɚɤ ɿ ɩɿɞɩɪɢєɦɰɿɜ, ɡɨɤɪɟɦɚ ɬɢɯ, 
ɯɬɨ ɜɢɝɨɬɨɜɥɹє ɯɚɪɱɨɜɭ ɩɪɨɞɭɤɰɿɸ. ɐɟ ɧɟɨɛɯɿɞɧɨ ɞɥɹ ɜɢɛɨɪɭ ɫɩɨɫɨɛɿɜ 
ɩɨɤɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɜɨɞɢ ɹɤ ɜ ɩɨɛɭɬɿ, ɬɚɤ ɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ. 

 Ɇɢɤɨɥɚʀɜɫɶɤɢɣ ɰɟɧɬɪɚɥɿɡɨɜɚɧɢɣ ɜɨɞɨɩɪɨɜɿɞ ɡɚɫɧɨɜɚɧɨ ɜ 1906 ɪɨɰɿ.  
ɋɶɨɝɨɞɧɿ ɦɢɤɨɥɚʀɜɰɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɢɬɧɭ ɜɨɞɭ ɡ ɪɿɤɢ Ⱦɧɿɩɪɨ. ȼɨɞɨɡɚɛɿɪ 
ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɏɟɪɫɨɧɫɶɤɿɣ ɨɛɥɚɫɬɿ, ɡɜɿɞɬɢ ɜɨɞɚ ɬɪɚɧɫɩɨɪɬɭєɬɶɫɹ ɞɨ 
Ɇɢɤɨɥɚєɜɚ ɩɨ ɜɨɞɨɝɨɧɭ «Ⱦɧɿɩɪɨ – Ɇɢɤɨɥɚʀɜ» ɞɨɜɠɢɧɨɸ 73 ɤɦ. ɉɿɞɡɟɦɧɢɯ 
ɞɠɟɪɟɥ, ɩɪɢɞɚɬɧɢɯ ɞɥɹ ɩɢɬɧɢɯ ɩɨɬɪɟɛ ɜ ɦ. Ɇɢɤɨɥɚєɜɿ ɞɭɠɟ ɦɚɥɨ. Ɂ ɜɨɞɨɝɨɧɭ 
ɜɨɞɚ ɩɨɫɬɭɩɚє ɧɚ  ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ ɿ ɜɠɟ ɨɱɢɳɟɧɨɸ ɩɨɬɪɚɩɥɹє ɞɨ ɨɫɟɥɶ 
ɠɢɬɟɥɿɜ ɦɿɫɬɚ. ȼɨɞɨɩɨɫɬɚɱɚɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɰɿɥɨɞɨɛɨɜɨ[1].  42% ɠɢɬɟɥɿɜ 
ɦɿɫɬɚ Ɇɢɤɨɥɚєɜɚ ɨɰɿɧɸɸɬɶ ɪɿɜɟɧɶ ɹɤɨɫɬɿ ɩɨɫɥɭɝ ɡ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ 
ɧɚɣɤɪɚɳɢɦ ɫɟɪɟɞ ɿɧɲɢɯ ɩɨɫɥɭɝ (ɧɚɜɱɚɧɧɹ, ɦɟɞɢɰɢɧɚ, ɬɨɪɝɿɜɥɹ, ɬɨɳɨ)[2].  
əɤɿɫɬɶ ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ ɜ ɦɿɫɬɿ ɤɨɧɬɪɨɥɸє ɥɚɛɨɪɚɬɨɪɿɹ ɩɢɬɧɨʀ ɜɨɞɢ ɆɄɉ 
«Ɇɢɤɨɥɚʀɜ ɜɨɞɨɤɚɧɚɥ»ɬɚ ɦɿɠɪɚɣɨɧɧɿ ɜɿɞɞɿɥɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. ȼ ɬɨɣ 
ɠɟ ɱɚɫ ɛɚɝɚɬɨ ɦɟɲɤɚɧɰɿɜ ɦɿɫɬɚ ɧɟ ɡɚɞɨɜɨɥɟɧɿ ɫɚɦɟ ɹɤɿɫɬɸ ɜɨɞɢ ɿɡ 
ɜɨɞɨɩɪɨɜɨɞɭ. 

 Ɍɟɯɧɨɥɨɝɿɹ ɨɱɢɳɟɧɧɹ ɜɨɞɢ є ɧɚɫɬɭɩɧɨɸ: ɞɨɡɭɜɚɧɧɹ ɪɟɚɝɟɧɬɿɜ 
(ɤɨɚɝɭɥɹɧɬ,ɮɥɨɤɭɥɹɧɬ, ɨɤɢɫɧɸɜɚɱ), ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɿ ɜɿɞɫɬɨɸɜɚɧɧɹ, 
ɮɿɥɶɬɪɭɜɚɧɧɹ, ɜɬɨɪɢɧɧɟ ɡɧɟɡɚɪɚɠɟɧɧɹ, ɩɨɞɚɱɚ ɜɨɞɢ ɫɩɨɠɢɜɚɱɭ. ɏɥɨɪɭɜɚɧɧɹ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ. ȼɿɞɨɦɨɫɬɿ ɩɪɨ ɹɤɿɫɬɶ ɜɨɞɢ ɡ 
ɜɨɞɨɩɪɨɜɨɞɭ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ.1  

Ⱥɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɿɧɮɨɪɦɚɰɿʀ ɳɨɞɨ ɹɤɨɫɬɿ ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ 
(ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɬɚ ɟɩɿɞɟɦɿɱɧɿ ɩɨɤɚɡɧɢɤɚɦɢ) ɭ ɦɿɫɬɿ ɩɪɨɬɹɝɨɦ 
2013-2018 ɪɨɤɿɜ (ɛɟɪɟɡɟɧɶ – ɜɟɪɟɫɟɧɶ) ɬɚ ɩɨɪɿɜɧɹɧɧɹ ʀɯ ɡ ɜɢɦɨɝɚɦɢ Ⱦɋɚɇɉɿɇ 
2.2.4- 171-10 ɞɨɡɜɨɥɹє ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɬɟ, ɳɨ ɡɚ ɛɿɥɶɲɿɫɬɸɩɨɤɚɡɧɢɤɿɜ 
ɜɨɞɚ ɜɿɞɩɨɜɿɞɚє ɿɫɧɭɸɱɢɦ ɜɢɦɨɝɚɦ, ɚ ɨɫɶ ɡɚ ɩɟɪɦɚɧɝɚɧɚɬɧɨɸ 
ɨɤɢɫɧɸɜɚɧɿɫɬɸɬɚ ɤɨɥɶɨɪɨɜɿɫɬɸɩɟɪɟɜɢɳɟɧɧɹ ɧɨɪɦɚɬɢɜɭ ɫɬɚɧɨɜɢɬɶ ɜ 1,7 ɬɚ 
1,85 ɪɚɡɿɜ ɜɿɞɩɨɜɿɞɧɨ. ɇɚ ɝɪɚɧɢɱɧɿɣ ɦɟɠɿ ɡɧɚɯɨɞɢɬɶɫɹ ɬɚɤɨɠ ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɦɚɪɝɚɧɰɸ ɭ ɜɨɞɿ. Ɉɞɧɿєɸ ɡ ɩɪɢɱɢɧ  ɩɟɪɟɜɢɳɟɧɧɹɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɡɚ 
ɞɚɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɦɨɠɟ ɛɭɬɢ ɩɿɞɜɢɳɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɜ ɩɟɪɿɨɞ, ɤɨɥɢ ɜɢɤɨɧɭɜɚɥɢɫɶ ɞɨɫɥɿɞɠɟɧɧɹ. Ɍɚɤɿ ɭɦɨɜɢ є 
ɫɩɪɢɹɬɥɢɜɢɦɢ ɞɥɹ ɪɨɫɬɭ ɮɿɬɨɩɥɚɧɤɬɨɧɭ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɰɶɨɝɨ ɩɨɝɿɪɲɭєɬɶɫɹ 
ɡɚɩɚɯ ɿ ɩɪɢɫɦɚɤ ɜɨɞɢ, ɿ ɭ ɜɨɞɿ ɮɿɤɫɭєɬɶɫɹ ɩɿɞɜɢɳɟɧɢɣ ɜɦɿɫɬ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ. 
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Ɍɚɛɥɢɰɹ 1 – ɍɫɟɪɟɞɧɟɧɿ ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ  
ɦ. Ɇɢɤɨɥɚєɜɚ 

ɉɨɤɚɡɧɢɤ, ɨɞ.ɜɢɦɿɪ. Ɂɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɭ  

(ɛɟɪɟɡɟɧɶ-ɤɜɿɬɟɧɶ 
2013 – 2014 

ɪɨɤɢ)[1] 

Ɂɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɭ 
(ɜɟɪɟɫɟɧɶ 2016 ɪɨɤɭ) 

[2] 

ɇɨɪɦɚɬɢɜɧɿ 
ɜɢɦɨɝɢ [3] 

Ɂɚɩɚɯ ɩɪɢ 20 0ɋ, ɛɚɥɢ ɧɟ ɜɢɡɧɚɱɚɥɢ 1 ≤2 

ɋɦɚɤ ɬɚ ɩɪɢɫɦɚɤ, ɛɚɥɢ ɧɟ ɜɢɡɧɚɱɚɥɢ 1 ≤2 

Cɭɯɢɣ ɡɚɥɢɲɨɤ, ɦɝ/ɞɦ3 280 285 ≤1000 

Ʉɨɥɶɨɪɨɜɿɫɬɶ, ɝɪɚɞ 37 7,6 ≤20 

ɉɟɪɦɚɧɝɚɧɚɬɧɚ 
ɨɤɢɫɧɸɜɚɧɿɫɬɶ, ɦɝɈ2/ɞɦ3 

8,5 ɧɟ ɜɢɡɧɚɱɚɥɢ ≤5 

Ɂɚɝɚɥɶɧɚ ɠɨɪɫɬɤɿɫɬɶ, 
ɦɦɨɥɶ/ɞɦ3 

2,5-3,5 3,5 ≤7 

Ɂɚɝɚɥɶɧɚ ɥɭɠɧɿɫɬɶ, 
ɦɦɨɥɶ/ɞɦ3 

ɧɟ ɜɢɡɧɚɱɚɥɢ 2,39 0,5 – 6,5 

Ⱥɥɸɦɿɧɿɣ, ɦɝ/ɞɦ3 0,015  ≤0,2 

Ɂɚɥɿɡɨ, ɦɝ/ɞɦ3 0,07 0,086 ≤0,2 

Ɇɚɪɝɚɧɟɰɶ, ɦɝ/ɞɦ3 0,05  ≤0,05 

ɋɭɥɶɮɚɬɢ, ɦɝ/ɞɦ3 40,0 186 ≤250 

ɏɥɨɪɢɞɢ, ɦɝ/ɞɦ3 60,0 50,96 ≤250 

Ⱥɦɨɧɿɣ, ɦɝ/ɞɦ3  0,007 ≤0,5 

ɇɿɬɪɚɬɢ, ɦɝ/ɞɦ3 1,0…7,0 0,19 ≤50 

Ɏɬɨɪɢɞɢ, ɦɝ/ɞɦ3 0,3…0, 6 ɧɟ ɜɢɡɧɚɱɚɥɢ ≤1,5 

Ʉɚɥɶɰɿɣ, ɦɝ/ɞɦ3 ɧɟ ɜɢɡɧɚɱɚɥɢ 46 25 - 75 

Ɇɚɝɧɿɣ, ɦɝ/ɞɦ3 ɧɟ ɜɢɡɧɚɱɚɥɢ 14,59 10 - 50 

Ʉɚɪɛɨɧɚɬɢ,ɦɝ/ɞɦ3 ɧɟ ɜɢɡɧɚɱɚɥɢ 145 ɧɟ ɧɨɪɦɭєɬɶɫɹ 

Ɏɨɫɮɚɬɢ, ɦɝ/ɞɦ3 ɧɟ ɜɢɡɧɚɱɚɥɢ 0,26 ≤3,5 

Ɉɱɟɜɢɞɧɨ, ɳɨ ɜɨɞɚ ɿɡ ɫɢɫɬɟɦɢ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɦ. 
Ɇɢɤɨɥɚєɜɚ ɩɨɬɪɟɛɭє, ɡɨɤɪɟɦɚ ɜ ɬɟɩɥɢɣ ɩɟɪɿɨɞ ɪɨɤɭ, ɞɨɨɱɢɳɟɧɧɹ. ɉɪɢ ɰɶɨɦɭ 
ɜɚɠɥɢɜɨ ɧɟ ɥɢɲɟ ɩɪɚɜɢɥɶɧɨ ɪɨɡɪɨɛɢɬɢ ɫɢɫɬɟɦɭ ɞɨɨɱɢɳɟɧɧɹ ɜɨɞɢ, ɚ ɿ 
ɩɪɚɜɢɥɶɧɨ ɰɸ ɫɢɫɬɟɦɭ ɟɤɫɩɥɭɚɬɭɜɚɬɢ. Ȼɨ ɞɭɠɟ ɱɚɫɬɨ ɫɚɦɟ ɰɟɣ ɮɚɤɬɨɪ є 
ɩɪɢɱɢɧɨɸ ɡɚɯɜɨɪɸɜɚɧɨɫɬɿ ɫɟɪɟɞ ɧɚɫɟɥɟɧɧɹ. Ɍɚɤ, ɜɡɢɦɤɭ 2018 ɪɨɤɭ ɜ ɦ. 
Ɇɢɤɨɥɚєɜɿ ɛɭɥɨ ɡɚɮɿɤɫɨɜɚɧɨ ɫɩɚɥɚɯ ɜɿɪɭɫɧɨɝɨ ɝɟɩɚɬɢɬɭ Ⱥ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɦɢɤɨɥɚʀɜɰɿ ɜɠɢɜɚɥɢ ɜɨɞɭ ɡ ɩɭɧɤɬɿɜ ɪɨɡɥɢɜɭ ɿ ɜɨɧɚ ɛɭɥɚ ɡɚɛɪɭɞɧɟɧɨɸ ɰɢɦ 

ɜɿɪɭɫɨɦ. ɉɪɢɱɢɧɨɸ ɛɭɥɨ ɩɨɪɭɲɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɞɨɨɱɢɳɟɧɧɹ 
ɜɨɞɢ, ɚ ɫɚɦɟ ɧɟɞɨɫɤɨɧɚɥɚ ɞɟɡɿɧɮɟɤɰɿɹєɦɧɨɫɬɟɣɿ ɧɟɫɜɨєɱɚɫɧɚ ɡɚɦɿɧɚ 
ɤɚɪɬɪɢɞɠɿɜ ɮɿɥɶɬɪɿɜ ɜ ɩɭɧɤɬɚɯ ɪɨɡɥɢɜɭ ɜɨɞ ɜ ɨɞɧɨɦɭ ɡ ɪɚɣɨɧɿɜ ɦɿɫɬɚ [4]. 

 

Ʌɿɬɟɪɚɬɭɪɚ 

1.Ɇɚɤɚɪɨɜɚ ɇ., ɋɜєɬɥєɣɲɚɹ  ȿ. ȿɞɢɧɚɹ ɫɬɪɚɧɚ – ɪɚɡɧɚɹ ɜɨɞɚ /ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ – http://waternet.ua/news 

2. ɋɨɫɬɨɹɧɢɟ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɜ ɇɢɤɨɥɚɟɜɟ: ɡɚɤɥɸɱɟɧɢɟ ɧɟɡɚɜɢɫɢɦɨɣ 

ɷɤɫɩɟɪɢɬɢɡɵ /ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ – http://nikolaev-city.net 

3. ɀɢɬɟɥɢ ɇɢɤɨɥɚɟɜɚ ɛɶɸɬ ɪɟɜɨɝɭ: ɜ ɝɨɪɨɞɟ ɧɟɜɨɡɦɨɠɧɨ ɩɢɬɶ ɜɨɞɭ 
/ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ – http://nikolaev-city.net 

4. ɍ Ɇɢɤɨɥɚєɜɿ ɩɪɟɜɿɪɹɸɬɶ ɜɫɿ ɩɭɧɤɬɢ ɞɨɨɱɢɳɟɧɧɹ ɬɚ ɪɨɡɥɢɜɭ ɜɨɞɢ 
/ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ – http://mkrada.gov.ua 

http://waternet.ua/news
http://nikolaev-city.net/
http://nikolaev-city.net/
http://mkrada.gov.ua/
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ɍȾɄ 628.1.033-026.562:612.014.461 

 

ɌȼȿɊȾȱɋɌɖ ȼɈȾɂ ɌȺ ȲȲ ȼɉɅɂȼ ɇȺ ɈɊȽȺɇȱɁɆ ɅɘȾɂɇɂ 
 

ɇɿɤɿɬɱɿɧɚ Ⱥ.Ɉ., Ʌɹɩɿɧɚ Ɉ.ȼ., ɤ.ɯ.ɧ., ɞɨɰɟɧɬ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ȼɨɞɚ ɜɿɞɿɝɪɚє ɭɧɿɤɚɥɶɧɭ ɪɨɥɶ ɹɤ ɪɟɱɨɜɢɧɚ, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɞɥɹ 
ɿɫɧɭɜɚɧɧɹ ɿ ɫɚɦɟ ɠɢɬɬɹ ɜɫɿɯ ɿɫɬɨɬ ɧɚ Ɂɟɦɥɿ. ȼɨɧɚ ɜɢɤɨɧɭє ɪɨɥɶ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ 
ɪɨɡɱɢɧɧɢɤɚ, ɜ ɹɤɨɦɭ ɜɿɞɛɭɜɚɸɬɶɫɹ ɨɫɧɨɜɧɿ ɛɿɨɯɿɦɿɱɧɿ ɩɪɨɰɟɫɢ ɠɢɜɢɯ 
ɨɪɝɚɧɿɡɦɿɜ. Ɉɞɧɢɦ ɡ ɜɚɠɥɢɜɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɜɨɞɢ є ʀʀ ɬɜɟɪɞɿɫɬɶ. 

ɉɨɧɹɬɬɹ ɬɜɟɪɞɨɫɬɿ ɜɨɞɢ ɜ ɨɫɧɨɜɧɨɦɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɜɦɿɫɬɨɦ ɤɚɬɿɨɧɿɜ 
ɤɚɥɶɰɿɸ (ɋɚ2+) ɿ ɦɚɝɧɿɸ (Mg2+) [1].ɐɿ ɿɨɧɢ ɧɚɞɯɨɞɹɬɶ ɭ ɜɨɞɭ ɜ ɪɟɡɭɥɶɬɚɬɿ 
ɜɡɚєɦɨɞɿʀ ɪɨɡɱɢɧɟɧɨɝɨ ɞɿɨɤɫɢɞɭ ɜɭɝɥɟɰɸ ɡ ɦɿɧɟɪɚɥɚɦɢ ɬɚ ɩɪɢ ɿɧɲɢɯ ɩɪɨɰɟɫɚɯ 
ɪɨɡɱɢɧɟɧɧɹ ɿ ɯɿɦɿɱɧɨɝɨ ɜɢɜɿɬɪɸɜɚɧɧɹ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ. Ȳɯ ɞɠɟɪɟɥɨɦ є ɩɪɢɪɨɞɧɿ 
ɩɨɤɥɚɞɢ ɜɚɩɧɹɤɿɜ, ɝɿɩɫɭ ɿ ɞɨɥɨɦɿɬɭ, ɬɚɤɨɠ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ, ɳɨ 
ɩɪɨɬɿɤɚɸɬɶ ɜ ґɪɭɧɬɚɯ ɧɚ ɩɥɨɳɿ ɜɨɞɨɡɛɨɪɭ, ɜ ɞɨɧɧɢɯ ɜɿɞɤɥɚɞɟɧɧɹɯ. 

Ɋɨɡɪɿɡɧɹɸɬɶ ɬɪɢ ɜɢɞɢ ɠɨɪɫɬɤɨɫɬɿ ɜɨɞɢ: ɡɚɝɚɥɶɧɭ, ɩɨɫɬɿɣɧɭ ɿ ɬɢɦɱɚɫɨɜɭ. 
ɉɨɫɬɿɣɧɚ ɿ ɬɢɦɱɚɫɨɜɚ ɠɨɪɫɬɤɿɫɬɶ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɢɞɭ ɫɨɥɟɣ, ɹɤɿ ɦɿɫɬɹɬɶɫɹ ɜ 
ɜɨɞɿ. 

Ɂɚɝɚɥɶɧɚ ɬɜɟɪɞɿɫɬɶ – ɜɢɡɧɚɱɚєɬɶɫɹ ɫɭɦɚɪɧɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɿɨɧɿɜ ɦɚɝɧɿɸ 
ɬɚ ɤɚɥɶɰɿɸ. ȼɨɧɚ є ɫɭɦɨɸ ɤɚɪɛɨɧɚɬɧɨʀ (ɬɢɦɱɚɫɨɜɨʀ)  ɿ ɧɟ 
ɤɚɪɛɨɧɚɬɧɨʀ(ɩɨɫɬɿɣɧɨʀ) ɬɜɟɪɞɨɫɬɿ.Ʉɚɪɛɨɧɚɬɧɚ ɬɜɟɪɞɿɫɬɶ ɡɭɦɨɜɥɟɧɚ ɧɚɹɜɧɿɫɬɸ 
ɭ ɜɨɞɿ ɝɿɞɪɨɤɚɪɛɨɧɚɬɿɜ ɬɚ ɤɚɪɛɨɧɚɬɿɜ ɤɚɥɶɰɿɸ ɬɚ ɦɚɝɧɿɸ. Ⱦɚɧɢɣ ɬɢɩ ɬɜɟɪɞɨɫɬɿ 
ɦɚɣɠɟ ɩɨɜɧɿɫɬɸ ɭɫɭɜɚєɬɶɫɹ ɤɢɩ’ɹɬɿɧɧɹɦ ɜɨɞɢ. ɉɪɢ ɤɢɩ’ɹɬɿɧɧɿ ɜɢɜɨɞɹɬɶɫɹ ɡ 
ɪɨɡɱɢɧɭ ɭ ɜɢɝɥɹɞɿ ɧɟɪɨɡɱɢɧɧɢɯ ɤɚɪɛɨɧɚɬɿɜ.ɇɟɤɚɪɛɨɧɚɬɧɚ ɬɜɟɪɞɿɫɬɶ ɡɭɦɨɜɥɟɧɚ 
ɩɪɢɫɭɬɧɿɫɬɸ ɤɚɥɶɰɿєɜɢɯ ɬɚ ɦɚɝɧɿєɜɢɯ ɫɨɥɟɣ ɫɢɥɶɧɢɯ ɤɢɫɥɨɬ(ɫɭɥɶɮɚɬɿɜ, 
ɧɿɬɪɚɬɿɜ, ɯɥɨɪɢɞɿɜ). ɐɸ ɬɜɟɪɞɿɫɬɶ ɧɟɦɨɠɥɢɜɨ ɭɫɭɧɭɬɢ ɤɢɩ'ɹɬɿɧɧɹɦ, ɨɫɤɿɥɶɤɢ 
ɰɿ ɫɨɥɿ ɧɟ ɪɨɡɤɥɚɞɚɸɬɶɫɹ.  

ȼɨɞɚ ɿɡ ɡɚɝɚɥɶɧɨɸ ɬɜɟɪɞɿɫɬɸ ɞɨ 3,5 ɦɝ-ɷɤɜ/ɥ ɜɜɚɠɚєɬɶɫɹ ɦ'ɹɤɨɸ, ɜɿɞ 3,5 ɞɨ 
7 ɦɝ-ɷɤɜ/ɥ – ɩɨɦɿɪɧɨ ɬɜɟɪɞɨɸ, ɜɿɞ 7 ɞɨ 10 ɦɝ-ɷɤɜ/ɥ – ɬɜɟɪɞɨɸ ɣ ɩɨɧɚɞ 10 ɦɝ-

ɷɤɜ/ɥ – ɞɭɠɟ ɬɜɟɪɞɨɸ. 
Ʉɚɥɶɰɿɣ ɿ ɦɚɝɧɿɣ ɞɭɠɟ ɜɚɠɥɢɜɿ ɞɥɹ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ. Ɇɚɝɧɿɣ ɩɨɥɿɩɲɭє 

ɪɨɛɨɬɭ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ, ɡɧɢɠɭє ɪɿɜɟɧɶ ɯɨɥɟɫɬɟɪɢɧɭ ɜ ɤɪɨɜɿ. Ʉɚɥɶɰɿɣ ɫɩɪɢɹє 
ɮɨɪɦɭɜɚɧɧɸ ɤɿɫɬɤɨɜɨʀ ɬɤɚɧɢɧɢ, ɩɨɥɿɩɲɭє ɡɝɨɪɬɚɧɧɹ ɤɪɨɜɿ. 

Ɉɞɧɚɤ, ɩɿɞɜɢɳɟɧɢɣ ɜɦɿɫɬ ɫɨɥɟɣ ɬɜɟɪɞɨɫɬɿ ɭ ɜɨɞɿ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ 
ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ. 

Ɍɜɟɪɞɚ ɜɨɞɢɚɦɨɠɟ ɩɪɢɡɜɨɞɢɬɢ ɞɨ ɪɿɡɧɨɝɨ ɪɨɞɭ ɡɚɯɜɨɪɸɜɚɧɶ. 
Ɍɚɤɚ ɜɨɞɚ ɜɿɞɿɝɪɚє ɤɥɸɱɟɜɭ ɪɨɥɶ ɜ ɩɨɹɜɿ ɣ ɪɨɡɜɢɬɤɭ ɧɢɪɤɨɜɨɤɚɦ'ɹɧɨʀ 

ɯɜɨɪɨɛɢ [2]. ɇɚɣɜɢɳɚ ɡɚɯɜɨɪɸɜɚɧɿɫɬɶ ɰɢɦɢ ɯɜɨɪɨɛɚɦɢ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜ 
ɪɚɣɨɧɚɯ, ɞɟ ɩɢɬɧɚ ɜɨɞɚ ɦɚє ɬɜɟɪɞɿɫɬɶ ɜɿɞ 16,0 ɞɨ 23,0 ɦɝ-ɟɤɜ/ɥ. ɉɪɢ ɬɜɟɪɞɨɫɬɿ 
ɩɢɬɧɨʀ ɜɨɞɢ ɜɿɞ 7,0 ɞɨ 16,0 ɦɝ-ɟɤɜ/ɥ ɦɚє ɦɿɫɰɟ ɫɟɪɟɞɧɿɣ ɪɿɜɟɧɶ 
ɡɚɯɜɨɪɸɜɚɧɨɫɬɿ. ȼɠɢɜɚɧɧɹ ɜɨɞɢ, ɬɜɟɪɞɿɫɬɶ ɹɤɨʀ ɩɟɪɟɜɢɳɭє 10 ɦɝ-ɟɤɜ/ɥ, 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɫɢɥɟɧɧɹ ɦɿɫɰɟɜɨɝɨ ɤɪɨɜɨɬɨɤɭ ɿ ɡɦɿɧɸє ɩɪɨɰɟɫ ɮɿɥɶɬɪɚɰɿʀ ɬɚ 
ɪɟɚɛɫɨɪɛɰɿʀ ɜ ɧɢɪɤɚɯ. Ɂɚɡɧɚɱɟɧɿ ɩɪɨɹɜɢ є ɡɚɯɢɫɧɨɸ ɪɟɚɤɰɿєɸ ɨɪɝɚɧɿɡɦɭ.   
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Ɍɜɟɪɞɿɫɬɶ ɜɨɞɢ ɧɟɫɩɪɢɹɬɥɢɜɨ ɜɩɥɢɜɚє ɧɚ ɲɤɿɪɭ, ɨɛɭɦɨɜɥɸɸɱɢ ʀʀ 
ɩɟɪɟɞɱɚɫɧɟ ɫɬɚɪɿɧɧɹ. ɉɪɢ ɜɡɚєɦɨɞɿʀ ɫɨɥɟɣ ɬɜɟɪɞɨɫɬɿ ɡ ɦɢɸɱɢɦɢ ɪɟɱɨɜɢɧɚɦɢ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɭɬɜɨɪɟɧɧɹ ɨɫɚɞɿɜ ɭ ɜɢɝɥɹɞɿ ɩɿɧɢ, ɹɤɚ ɩɿɫɥɹ ɜɢɫɢɯɚɧɧɹ 
ɡɚɥɢɲɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɦɿɤɪɨɫɤɨɩɿɱɧɨʀ ɤɿɪɤɢ ɧɚ ɥɸɞɫɶɤɿɣ ɲɤɿɪɿ, ɧɚ ɜɨɥɨɫɫɿ. 
Ƚɨɥɨɜɧɢɦ ɧɟɝɚɬɢɜɧɢɦ ɜɩɥɢɜɨɦ ɰɢɯ ɨɫɚɞɿɜ ɧɚ ɥɸɞɢɧɭ є ɬɟ, ɳɨ ɜɨɧɢ ɪɭɣɧɭɸɬɶ 
ɩɪɢɪɨɞɧɭ ɠɢɪɨɜɭ ɩɥɿɜɤɭ, ɹɤɨɸ ɩɨɤɪɢɬɚ ɧɨɪɦɚɥɶɧɚ ɲɤɿɪɚ. ɑɟɪɟɡ ɰɟ 
ɡɚɛɢɜɚɸɬɶɫɹ ɩɨɪɢ, ɡ'ɹɜɥɹɸɬɶɫɹ ɫɭɯɿɫɬɶ, ɥɭɳɟɧɧɹ, ɥɭɩɚ. ɒɤɿɪɚ ɧɟ ɬɿɥɶɤɢ ɪɚɧɨ 
ɫɬɚɪɿє, ɚɥɟ ɫɬɚє ɚɥɟɪɝɿɣɧɨɸ ɿ ɱɭɬɥɢɜɨɸ ɞɨ ɩɨɞɪɚɡɧɟɧɶ. 

ȼɢɫɨɤɚ ɬɜɟɪɞɿɫɬɶ ɦɚє ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɨɪɝɚɧɢ ɬɪɚɜɥɟɧɧɹ. ɋɨɥɿ 
ɬɜɟɪɞɨɫɬɿ, ɡ'єɞɧɭɸɱɢɫɶ ɡ ɬɜɚɪɢɧɧɢɦɢ ɛɿɥɤɚɦɢ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɧɚɲɿɣ ʀɠɿ, 
ɨɫɿɞɚɸɬɶ ɧɚ ɫɬɿɧɤɚɯ ɫɬɪɚɜɨɯɨɞɭ, ɲɥɭɧɤɚ, ɤɢɲɟɱɧɢɤɭ, ɡɚɜɚɠɚɸɱɢ 
ɩɟɪɢɫɬɚɥɶɬɢɰɿ, ɜɢɤɥɢɤɚɸɱɢ ɞɢɫɛɚɤɬɟɪɿɨɡ, ɩɨɪɭɲɭɸɱɢ ɪɨɛɨɬɭ ɮɟɪɦɟɧɬɿɜ. 
ɉɨɫɬɿɣɧɟ ɜɠɢɜɚɧɧɹ ɜɫɟɪɟɞɢɧɭ ɜɨɞɢ ɡ ɩɿɞɜɢɳɟɧɨɸ ɬɜɟɪɞɿɫɬɸ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɡɧɢɠɟɧɧɹ ɦɨɬɨɪɢɤɢ ɲɥɭɧɤɚ, ɞɨ ɧɚɤɨɩɢɱɟɧɧɹ ɫɨɥɟɣ ɜ ɨɪɝɚɧɿɡɦɿ. 

Ⱦɭɠɟ ɦ'ɹɤɚ ɜɨɞɚ ɧɟ ɦɟɧɲ ɧɟɛɟɡɩɟɱɧɚ, ɧɿɠ ɧɚɞɦɿɪɧɨ ɬɜɟɪɞɚ. ɐɹ ɜɨɞɚ, 
ɡɞɚɬɧɚ ɜɢɦɢɜɚɬɢ ɡ ɤɿɫɬɨɤ ɤɚɥɶɰɿɣ. ɍ ɥɸɞɢɧɢ ɦɨɠɟ ɪɨɡɜɢɧɭɬɢɫɹ ɪɚɯɿɬ, ɹɤɳɨ 
ɩɢɬɢ ɬɚɤɭ ɜɨɞɭ ɡ ɞɢɬɢɧɫɬɜɚ, ɭ ɞɨɪɨɫɥɨʀ ɥɸɞɢɧɢ ɫɬɚɸɬɶ ɥɚɦɤɿ ɤɿɫɬɤɢ. Ɍɚɤɚ 
ɜɨɞɚ, ɩɪɨɯɨɞɹɱɢ ɱɟɪɟɡ ɬɪɚɜɧɢɣ ɬɪɚɤɬ, ɧɟ ɬɿɥɶɤɢ ɜɢɦɢɜɚє ɦɿɧɟɪɚɥɶɧɿ ɪɟɱɨɜɢɧɢ, 
ɚ ɣ ɤɨɪɢɫɧɿ ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɤɨɪɢɫɧɿ ɛɚɤɬɟɪɿʀ. Ɇ'ɹɤɚ ɩɢɬɧɚ 
ɜɨɞɚ ɡ ɧɢɡɶɤɢɦ ɜɦɿɫɬɨɦ ɠɢɬɬєɜɨ ɜɚɠɥɢɜɢɯ ɞɥɹ ɨɪɝɚɧɿɡɦɭ ɤɚɥɶɰɿɸ ɿ ɦɚɝɧɿɸ є 
ɫɭɬɬєɜɢɦ ɟɤɨɥɨɝɿɱɧɢɦ ɮɚɤɬɨɪɨɦ ɪɢɡɢɤɭ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɢɯ ɩɚɬɨɥɨɝɿɣ. 

ɉɪɢ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɨɛɭɬɨɜɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɜɟɪɞɨʀ ɜɨɞɢ ɡɧɚɱɧɨ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɜɢɬɪɚɬɚ ɦɢɸɱɢɯ ɡɚɫɨɛɿɜ ɿ ɦɢɥɚ ɜɧɚɫɥɿɞɨɤ ɭɬɜɨɪɟɧɧɹ ɨɫɚɞɭ 
ɤɚɥɶɰɿєɜɢɯ ɿ ɦɚɝɧɿєɜɢɯ ɫɨɥɟɣ ɠɢɪɧɢɯ ɤɢɫɥɨɬ, ɫɩɨɜɿɥɶɧɸєɬɶɫɹ ɩɪɨɰɟɫ 
ɩɪɢɝɨɬɭɜɚɧɧɹ ʀɠɿ (ɦ'ɹɫɚ, ɨɜɨɱɿɜ ɿ ɿɧ.), ɳɨ ɧɟɛɚɠɚɧɨ ɜ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 

Ⱦɋɚɧɉɿɇ ɍɤɪɚʀɧɢ  «ȼɨɞɚ ɩɢɬɧɚ. Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɹɤɨɫɬɿ ɜɨɞɢ 
ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ» ɜɫɬɚɧɨɜɥɸє 
ɝɪɚɧɢɱɧɭ ɧɨɪɦɭ ɬɜɟɪɞɨɫɬɿ ɜɨɞɢ, ɹɤɚ ɧɟ ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ 7 ɦɝ-ɟɤɜ/ɞɦ3 

[3]. 

Ɉɞɧɢɦ ɿɡ ɜɚɠɥɢɜɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɜɨɞɢ – ɰɟ ʀʀ ɬɜɟɪɞɿɫɬɶ. Ⱦɥɹ 
ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɨɪɝɚɧɿɡɦɭ, ɚ ɬɚɤɨɠ ɩɪɢ ɝɨɫɩɨɞɚɪɫɶɤɨ-

ɩɨɛɭɬɨɜɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɿɜɨɞɢ ɧɟɨɛɯɿɞɧɨ, ɳɨɛ   ɤɨɧɰɟɧɬɪɚɰɿɹ 
«ɫɨɥɟɣɬɜɟɪɞɨɫɬɿ»ɜɿɞɩɨɜɿɞɚɥɚ ɜɢɦɨɝɚɦ ɧɨɪɦɚɬɢɜɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ. 

 

Ʌɿɬɟɪɚɬɭɪɚ 

1.  Ʉɭɥɶɫɶɤɢɣ Ʌ.Ⱥ. Ɉɫɧɨɜɵ ɯɢɦɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɜɨɞ.-Ʉ. - 1991. -  568 ɫ. 
2. Ɇ.Ƚ. ɉɪɨɞɚɧɱɭɤ, ȱ.ȼ. Ɇɭɞɪɢɣ, ȼ.ȱ. ȼɟɥɢɤɢɣ, Ƚ.ȱ. ɉɟɬɪɚɲɟɧɤɨ, 

Ⱥ.Ⱥ. Ʉɚɥɚɲɧɿɤɨɜ, ȼ.Ɇ. ɉɪɨɰɟɧɤɨ, ɇ.Ƚ. Ƚɨɧɱɚɪɟɧɤɨ, Ɉ.Ɋ. ɋɢɬɟɧɤɨ. ɇɚɭɤɨɜɨ-

ɦɟɬɨɞɢɱɧɿ ɚɫɩɟɤɬɢ ɬɨɤɫɢɥɨɝɨ-ɤɥɿɧɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɩɥɢɜɭ ɦɿɧɟɪɚɥɶɧɨɝɨ 
ɫɤɥɚɞɭ ɩɢɬɧɨʀ ɜɨɞɢ ɧɚ ɫɬɚɧ ɡɞɨɪɨɜ'ɹ ɧɚɫɟɥɟɧɧɹ (ɨɝɥɹɞ ɥɿɬɟɪɚɬɭɪɢ)// 
ɉɪɨɛɥɟɦɧɿ ɫɬɚɬɬɿ. 

3.Ⱦɋɚɧɉɿɇ 2.2.4-171-10 " Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ 
ɞɥɹ ɫɩɨɠɢɜɚɧɧɹ ɥɸɞɢɧɨɸ". 
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ȺɄɌɍȺɅɖɇȱɋɌɖ ɊɈɁɊɈȻɄɂ ȼɂɆɈȽ ȾɈ əɄɈɋɌȱ ȼɈȾɂ ȾɅə 
ȼɂɊɈȻɇɂɐɌȼȺ ɏȺɊɑɈȼɂɏ ȻȺɊȼɇɂɄȱȼ 

 
Ʉɨɯɚɧɫɶɤɚ Ⱥ.ȼ., ɦɚɝɿɫɬɪ, Ʉɨɜɚɥɟɧɤɨ Ɉ.Ɉ., ɞ.ɬ.ɧ., ɫ.ɧ.ɫ. 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɉɫɧɨɜɧɢɦ ɧɚɩɪɹɦɤɨɦ ɪɨɡɜɢɬɤɭ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɜ ɍɤɪɚʀɧɿ ɿ ɭ ɫɜɿɬɿ 
є ɪɚɰɿɨɧɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɪɨɜɢɧɧɢɯ ɪɟɫɭɪɫɿɜ. ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 
ɡɛɟɪɟɠɟɧɧɿ ɜ ɝɨɬɨɜɢɯ ɩɪɨɞɭɤɬɚɯ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, ɧɚɹɜɧɢɯ ɭ 
ɜɢɯɿɞɧɿɣ ɫɢɪɨɜɢɧɿ,  ɡɧɚɱɢɦɿɫɬɶ ɰɶɨɝɨ ɧɚɩɪɹɦɭ ɪɨɡɜɢɬɤɭ ɩɪɨɦɢɫɥɨɜɨɫɬɿ 
ɡɪɨɫɬɚє. 

Ɉɞɧɿєɸ ɿɡ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɝɚɥɭɡɟɣ ȺɉɄ  ɍɤɪɚʀɧɢ є ɜɢɧɨɪɨɛɫɬɜɨ. ɓɨɪɿɱɧɟ 
ɜɢɪɨɛɧɢɰɬɜɨ ɜɢɧɨɝɪɚɞɭ ɩɟɪɟɜɢɳɭє 1 ɦɥɧ ɬ, ɨɛɫɹɝ ɜɢɪɨɛɧɢɰɬɜɚ ɜɢɧɚ ɡɧɚɱɧɢɣ, 
ɤɿɥɶɤɿɫɬɶ ɭɬɜɨɪɟɧɢɯ ɜɿɞɯɨɞɿɜ ɛɿɥɶɲɟ 22 % ɜɿɞ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ, ɳɨ  
ɫɬɚɧɨɜɢɬɶ ɛɿɥɶɲɟ 210 ɬɢɫ. ɬ. ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɜɿɞɯɨɞɢ ɜɢɧɨɪɨɛɫɬɜɚ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ, ɳɨ є ɧɟɞɨɰɿɥɶɧɢɦ ɡ ɟɤɨɧɨɦɿɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ.  

Ɋɨɡɪɨɛɤɚ ɫɭɱɚɫɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɛɧɢɰɬɜɚ ɟɧɨ-ɛɚɪɜɧɢɤɿɜ ɛɚɡɭєɬɶɫɹ ɧɚ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɹɤɚ ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɜɢɝɥɹɞɿ 
ɨɪɝɚɧɿɱɧɢɯ ɜɿɞɯɨɞɿɜ, ɡɨɤɪɟɦɚ ɬɚɤɢɯ,  ɹɤ ɜɢɱɚɜɤɢ ɿɡ ɜɢɧɨɝɪɚɞɭ. Ɍɨɦɭ ɬɟɯɧɨɥɨɝɿʀ 
ɩɟɪɟɪɨɛɤɢ ɜɬɨɪɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɟɧɨ-ɛɚɪɜɧɢɤɿɜ є 
ɪɚɰɿɨɧɚɥɶɧɢɦ ɜɢɪɿɲɟɧɧɹɦ ɩɢɬɚɧɧɹ ɭɬɢɥɿɡɚɰɿʀ ɜɿɞɯɨɞɿɜ ɜɢɧɨɪɨɛɫɬɜɚ. Ʉɪɿɦ 
ɬɨɝɨ ɰɟ ɫɩɪɢɹє ɪɨɡɲɢɪɟɧɧɸ ɚɫɨɪɬɢɦɟɧɬɭ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ.  

Ɉɫɧɨɜɧɢɦ ɿ ɜɚɠɥɢɜɢɦ ɤɨɦɩɨɧɟɧɬɿɜ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɯɚɪɱɨɜɢɯ ɛɚɪɜɧɢɤɿɜ є 
ɜɨɞɚ. ȼɨɞɚ ɜ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ ɦɨɠɟ ɜɩɥɢɜɚɬɢ ɧɚ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ 
ɜɥɚɫɬɢɜɨɫɬɿ ɬɚ ɹɤɿɫɬɶ ɝɨɬɨɜɨʀ ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. Ɋɟɡɭɥɶɬɚɬɚɦɢ ɜɩɥɢɜɭ є  
ɨɫɚɞɢ, ɩɨɦɭɬɧɿɧɧɹ, ɡɦɟɧɲɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɡɚɛɚɪɜɥɟɧɧɹ ɬɚ ɚɪɨɦɚɬɭ. əɤɿɫɬɶ 
ɩɢɬɧɨʀ ɜɨɞɢ ɡ ɜɨɞɨɩɪɨɜɨɞɭ,  ɚɪɬɟɡɿɚɧɫɶɤɨʀ ɫɜɟɪɞɥɨɜɢɧɢ ɱɢ ɮɚɫɨɜɚɧɨʀ ɜɨɞɢ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɪɟɝɥɚɦɟɧɬɭєɬɶɫɹ Ⱦɋɚɧɉɿɇ 2.2.4. 

171-10 «Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ ɞɥɹ ɫɩɨɠɢɜɚɧɧɹ 
ɥɸɞɢɧɨɸ». Ɂɚɛɟɡɩɟɱɭєɬɶɫɹ  ɰɿ ɜɢɦɨɝɢ ɩɨɩɟɪɟɞɧɶɨɸ ɨɛɪɨɛɤɨɸ ɧɚ ɫɬɚɧɰɿɹɯ 
ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɱɢ ɞɟɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɨɱɢɳɟɧɧɹ. Ɍɚ ɨɫɤɿɥɶɤɢ ɰɹ 
ɜɨɞɨɩɿɞɝɨɬɨɜɤɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɛɟɡ ɜɪɚɯɭɜɚɧɧɹ ɩɨɞɚɥɶɲɢɯ ɜɡɚєɦɨɞɿɣ ɦɿɠ 
ɩɪɢɫɭɬɧɿɦɢ ɭ ɬɟɯɧɨɥɨɝɿɱɧɿɣ ɜɨɞɿ ɞɨɦɿɲɤɚɦɢ ɦɿɧɟɪɚɥɶɧɨɝɨ ɿ ɨɪɝɚɧɿɱɧɨɝɨ 
ɩɨɯɨɞɠɟɧɧɹ ɬɚ ɟɤɫɬɪɚɤɬɢɜɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɧɚɹɜɧɢɦɢ ɭ ɜɢɱɚɜɤɚɯ, ɬɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɨʀ ɜɨɞɢ ɧɟ ɝɚɪɚɧɬɭє ɨɬɪɢɦɚɧɧɹ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ  ɧɟɨɛɯɿɞɧɨʀ 
ɹɤɨɫɬɿ. Ɂɨɤɪɟɦɚ ɜɚɠɥɢɜɢɦ ɞɥɹ ɛɚɪɜɧɢɤɿɜ є ɜɦɿɫɬ ɪɟɱɨɜɢɧ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɹɤ 
ɫɚɦ ɤɨɥɿɪ ɛɚɪɜɧɢɤɚ, ɬɚɤ ɿ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɡɚɛɚɪɜɥɟɧɧɹ   ɿ ɛɚɪɜɧɢɤɚ, ɿ ɯɚɪɱɨɜɨɝɨ 
ɩɪɨɞɭɤɬɭ, ɜɢɝɨɬɨɜɥɟɧɨɝɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɚɪɜɧɢɤɚ. 

 ɇɚ ɞɚɧɢɣ ɦɨɦɟɧɬ ɜ ɍɤɪɚʀɧɿ ɧɟɦɚє ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɭ, ɜ ɹɤɨɦɭ ɛɭɥɨ 
ɛ ɜɪɚɯɨɜɚɧɨ ɜɩɥɢɜ ɤɨɧɰɟɧɬɪɚɰɿɣ ɞɨɦɿɲɨɤ ɜɨɞɢ ɧɚ ɹɤɿɫɬɶ ɟɧɨ-ɛɚɪɜɧɢɤɿɜ ɬɚ 
ɫɮɨɪɦɭɥɶɨɜɚɧɨ ɜɢɦɨɝɢ ɞɨ ɹɤɨɫɬɿ ɜɨɞɢ ɞɥɹ ʀɯ ɜɢɪɨɛɧɢɰɬɜɚ. Ɍɨɦɭ ɪɨɡɪɨɛɤɚ 
ɬɚɤɢɯ ɜɢɦɨɝ є ɚɤɬɭɚɥɶɧɨɸ. 
 



13 

 

ɍȾɄ 502.5(204) (063) 
 

ɆȿɌɈȾɕ ȾɈɈɑɂɋɌɄɂ ȼɈȾɕ ȾɅə ɀɂɅɕɏ ɆɂɄɊɈɊȺɃɈɇɈȼ ɂ 
ɆȺɅɕɏ ȽɈɊɈȾɈȼ 

 
ɉɫɚɯɢɫ Ȼ.ɂ.,   Ʉɥɢɦɟɧɬɶɟɜ ɂ.ɇ., ɉɫɚɯɢɫ ɂ.Ȼ. 

 

Ƚɉ «ɇɌɂɐ " ȼɨɞɨɨɛɪɚɛɨɬɤɚ" Ɏɏɂ ɢɦ. Ⱥ.ȼ.  Ȼɨɝɚɬɫɤɨɝɨ 

ɇȺɇ ɍɤɪɚɢɧɵ», ɝ. Ɉɞɟɫɫɚ 

 

Ɉɛɨɫɬɪɟɧɢɟ ɩɪɨɛɥɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɝɥɭɛɥɟɧɢɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɞɟɮɢɰɢɬɚ ɜɨɞɵ, ɩɪɢɝɨɞɧɨɣ ɞɥɹ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɥɸɞɟɣ, ɭɜɟɥɢɱɟɧɢɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɫɦɟɪɬɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɯ «ɜɨɞɧɵɦ ɮɚɤɬɨɪɨɦ» ɢ ɬ.ɞ., ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɜɫɟɯ ɫɬɪɚɧ ɦɢɪɚ, 
ɩɨɷɬɨɦɭ ɢɧɬɟɧɫɢɜɧɵɦ ɩɨɢɫɤɚɦ ɩɭɬɟɣ ɢɯ ɪɟɲɟɧɢɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɟɬ ȼɫɟɦɢɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ (ȼɈɁ) ɢ Ɉɪɝɚɧɢɡɚɰɢɹ 
ɨɛɴɟɞɢɧɟɧɧɵɯ ɧɚɰɢɣ, ɤɨɬɨɪɵɟ ɩɨɥɨɠɢɥɢ ɧɚɱɚɥɨ ɭɠɟ ɜɬɨɪɨɦɭ Ⱦɟɫɹɬɢɥɟɬɢɸ 
ɩɢɬɶɟɜɨɣ ɜɨɞɵ (2005- 2015ɝ.ɝ.). Ʉɪɚɣɧɟ ɜɚɠɧɚ ɷɬɚ ɩɪɨɛɥɟɦɚɢ ɞɥɹ ɍɤɪɚɢɧɵ, 
ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɢɫɬɟɦɵ ɧɚɰɢɨɧɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɨɫɭɞɚɪɫɬɜɚ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɷɬɨɣ ɡɚɞɚɱɢɜ ɫɥɨɠɧɨɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɜ ɫɬɪɚɧɟ, ɬɪɟɛɭɟɬ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɢɜɧɨ  

ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɪɭɞɧɨɫɬɟɣ ɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɭɬɟɣ ɟɟ 

ɪɟɲɟɧɢɹ. ɍɱɢɬɵɜɚɹ ɷɬɨ ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɬɚɤɬɢɱɟɫɤɢɟ ɩɭɬɢ ɭɥɭɱɲɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ  

ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɬɪɟɛɭɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ 

ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɚɞɟɤɜɚɬɧɨɣ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɣ 
ɪɟɝɥɚɦɟɧɬɚɰɢɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɉɨ ɞɚɧɧɵɦ ɝɨɫɩɨɬɪɟɛɫɬɚɧɞɚɪɬɚ, ɧɚɫɟɥɟɧɢɟ ɩɨɱɬɢ 40% ɬɟɪɪɢɬɨɪɢɢ 

ɍɤɪɚɢɧɵ ɩɨɬɪɟɛɥɹɟɬ ɜɨɞɭ, ɤɨɬɨɪɚɹ ɧɟ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɬɚɧɞɚɪɬɚ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ – ɜ ɸɠɧɨɦ ɢ 

ɜɨɫɬɨɱɧɨɦ ɪɟɝɢɨɧɚɯ). Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ ɬɟɯɧɨɥɨɝɢɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɜ ɭɫɥɨɜɢɹɯ 

ɭɯɭɞɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ      ɜɨɞɨɫɧɚɛɠɟɧɢɹ,      ɚ      ɬɚɤɠɟ  ɭɯɭɞɲɟɧɢɹ      ɤɚɱɟɫɬɜɟɧɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢɡ-ɡɚ ɟɟ ɜɬɨɪɢɱɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɢ 

ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ    ɡɚɝɪɹɡɧɟɧɢɹ        ɩɪɢ    ɞɜɢɠɟɧɢɢ    ɩɨ    ɢɡɧɨɲɟɧɧɨɣ ɫɟɬɢ 

ɜɨɞɨɩɪɨɜɨɞɨɜ. ɗɬɨ ɫɨɡɞɚɟɬ ɭɝɪɨɡɭ ɡɞɨɪɨɜɶɸ ɧɚɫɟɥɟɧɢɹ, ɨɛɭɫɥɚɜɥɢɜɚɟɬ 
ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɤɢɲɟɱɧɵɦɢ ɢɧɮɟɤɰɢɹɦɢ ɢ ɝɟɩɚɬɢɬɨɦ Ⱥ, 
ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɟɩɟɧɶ ɪɢɫɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɤɚɧɰɟɪɨɝɟɧɧɵɯ ɢ ɦɭɬɚɝɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɧɚ ɨɪɝɚɧɢɡɦ. 

Ʌɚɛɨɪɚɬɨɪɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɜ ɦɟɫɬɚɯ 
ɜɨɞɨɡɚɛɨɪɨɜ, ɧɚ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɫɟɬɹɯ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨ ɩɪɨɜɨɞɢɬɫɹ ɜɨ ɜɫɟɯ 
ɪɟɝɢɨɧɚɯ ɫɬɪɚɧɵ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɜɵɹɜɥɹɸɬɫɹ ɝɪɭɛɵɟ 
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ɧɚɪɭɲɟɧɢɹ ɩɪɨɬɢɜɨɷɩɢɞɟɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɧɚ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ, 
ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɢɡ ɝɨɞɚ ɜ ɝɨɞ. Ɍɚɤ, ɜ 2011ɝ. 
ɨɧɨ ɫɨɫɬɚɜɢɥɨ 12,1%, ɜ 2012ɝ. – 12,3%, ɜ 2013ɝ. – 13,1%, ɚ ɡɚ ɩɟɪɜɵɟ ɬɪɢ 
ɦɟɫɹɰɚ 2014ɝ. – 12,1%, ɩɪɢ ɷɬɨɦ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɚɤɢɯ ɧɚɪɭɲɟɧɢɣ 
ɜɵɹɜɥɟɧɨ ɜ ɸɠɧɵɯ ɪɟɝɢɨɧɚɯ. 

ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɢɫɬɟɦ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ    
ɍɤɪɚɢɧɵ    ɹɜɥɹɟɬɫɹ    ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ.    Ɉɧɢ    ɩɨɫɬɪɨɟɧɵ ɞɟɫɹɬɤɢ ɥɟɬ 
ɬɨɦɭ ɧɚɡɚɞ ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɨɪɚɥɶɧɨɸ ɢ ɮɢɡɢɱɟɫɤɨɸ ɢɡɧɨɲɟɧɧɨɫɬɶɸ (ɨɬ 
30% ɞɨ 70%), ɜɵɫɨɤɢɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ, ɚ ɩɨɬɟɪɢ ɜɨɞɵ ɜ ɫɪɟɞɧɟɦ ɩɨ 
ɫɬɪɚɧɟ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 40%. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ, ɤɨɬɨɪɵɟ 
ɬɪɟɛɭɸɬ ɧɟɦɟɞɥɟɧɧɨɣ ɡɚɦɟɧɵ, ɜ 2011ɝ. ɫɨɫɬɚɜɢɥɚ ɬɨɥɶɤɨ ɜ 4-ɯ ɨɛɥɚɫɬɹɯ ɛɨɥɟɟ 
10% (ɜ Ɉɞɟɫɫɤɨɣ ɨɛɥɚɫɬɢ -38%). 

Ⱦɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ ɧɚ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɨɱɢɫɬɧɵɯ ɫɬɚɧɰɢɹɯ 

ɩɪɢɦɟɧɹɟɬɫɹ ɯɥɨɪ, ɤɨɬɨɪɵɣ ɭɧɢɱɬɨɠɚɟɬ ɛɨɥɶɲɢɧɫɬɜɨ ɨɩɚɫɧɟɣɲɢɯ 

ɜɨɡɛɭɞɢɬɟɥɟɣ ɪɚɡɥɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ - ɨɬ ɯɨɥɟɪɧɨɝɨ ɜɢɛɪɢɨɧɚ ɞɨ 

ɜɢɪɭɫɚ ɝɟɩɚɬɢɬɚ. Ɉɞɧɚɤɨ ɧɟɤɨɬɨɪɵɟ ɜɢɪɭɫɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɢɪɭɫɵ, 
ɜɵɡɵɜɚɸɳɢɟ       ɪɨɬɚ ɜɢɪɭɫɧɭɸ       ɢɧɮɟɤɰɢɸ       («ɤɢɲɟɱɧɵɣ       ɝɪɢɩɩ»)  ɧɟ 

ɩɨɝɢɛɚɸɬ ɩɪɢ ɞɨɡɚɯ ɯɥɨɪɚ, ɪɚɡɪɟɲɟɧɧɵɯ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ ɞɥɹ 

ɩɪɢɦɟɧɟɧɢɹ ɜ ɩɪɚɤɬɢɤɟ ɨɱɢɫɬɤɢ ɜɨɞɵ. ɉɨɷɬɨɦɭ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɜ 

ɢɫɬɨɱɧɢɤɚɯ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɬɚɤɢɯ ɜɢɪɭɫɨɜ ɜɨɞɨɫɧɚɛɠɚɸɳɟɟ ɩɪɟɞɩɪɢɹɬɢɟ 

ɩɨɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɨɪɝɚɧɚɦɢɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
ɭɜɟɥɢɱɢɜɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɞɨɡɭ ɯɥɨɪɚ ɜ ɞɜɚ-ɬɪɢ ɪɚɡɚ. 

ɏɥɨɪɢɪɨɜɚɧɢɟ ɜɨɞɵ, ɚ ɬɟɦ ɛɨɥɟɟ ɛɨɥɶɲɢɦɢ ɞɨɡɚɦɢ, ɩɪɢɜɨɞɢɬ ɤ  

ɨɛɪɚɡɨɜɚɧɢɸ ɜɪɟɞɧɵɯ ɞɥɹ ɡɞɨɪɨɜɶɹ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɏɥɨɪ 

ɩɨɥɧɨɫɬɶɸ ɧɟ ɢɫɩɚɪɹɟɬɫɹ, ɚ ɫɨɟɞɢɧɹɹɫɶ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, 
ɤɨɬɨɪɵɟ ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɜɨɞɟ, ɨɛɪɚɡɭɟɬ ɦɧɨɠɟɫɬɜɨ 

ɯɥɨɪɢɪɨɜɚɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɢɨɤɫɢɧɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 

ɤɚɬɟɝɨɪɢɢ ɨɫɨɛɨ ɨɩɚɫɧɵɯ ɹɞɨɜ. ɗɬɢ ɡɚɝɪɹɡɧɢɬɟɥɢ ɨɛɥɚɞɚɸɬ 

ɨɬɞɚɥёɧɧɵɦɢ ɜɢɞɚɦɢ ɷɮɮɟɤɬɨɜ (ɤɚɧɰɟɪɨɝɟɧɧɵɦ, ɦɭɬɚɝɟɧɧɵɦ) ɢ, ɩɨ 

ɞɚɧɧɵɦ ɚɦɟɪɢɤɚɧɫɤɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɧɚ 15% ɭɜɟɥɢɱɢɜɚɸɬ ɪɨɫɬ ɨɧɤɨ- 

ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ, ɬ.ɤ. ɢɦɟɸɬ ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɵɣ ɷɮɮɟɤɬ ɩɨɪɹɞɤɚ 20-25 

ɥɟɬ. ɉɪɨɯɨɞɹ ɩɨ ɞɥɢɧɧɨɣ ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɬɪɭɛ, ɜɨɞɚ ɩɨɥɭɱɚɟɬ 

ɜɬɨɪɢɱɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ. ȼɨɞɧɨɟ ɨɬɪɚɜɥɟɧɢɟ ɤɭɞɚ ɫɬɪɚɲɧɟɟ ɩɢɳɟɜɨɝɨ. 
ȼɟɞɶ ɜɨɞɚ ɭɱɚɫɬɜɭɟɬ ɜɨ ɜɫɟɯ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɨɪɝɚɧɢɡɦɚ. 
Ɇɧɨɝɢɟ ɯɥɨɪɢɪɨɜɚɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɪɚɡɥɚɝɚɸɬɫɹ ɤɪɚɣɧɟ ɦɟɞɥɟɧɧɨ, 
ɧɚ ɷɬɨ ɬɪɟɛɭɸɬɫɹ ɞɟɫɹɬɤɢ ɥɟɬ. ɇɚɤɚɩɥɢɜɚɹɫɶ ɜ ɨɪɝɚɧɢɡɦɟ, ɨɧɢ 

ɜɵɡɵɜɚɸɬ ɧɚɪɭɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɮɭɧɤɰɢɣ ɨɪɝɚɧɢɡɦɚ ɢ 

ɷɧɞɨɤɪɢɧɧɨɣ ɫɢɫɬɟɦɵ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɜɨɡɧɢɤɧɨɜɟɧɢɸ  ɪɚɤɨɜɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɧɨɦɚɥɢɣ ɪɚɡɜɢɬɢɹ, ɪɚɡɪɭɲɚɸɬ 

ɢɦɦɭɧɢɬɟɬ. ȼɵɜɨɞ ɩɪɨɫɬ – ɜɨɞɭ ɢɡ-ɩɨɞ ɤɪɚɧɚ ɭɩɨɬɪɟɛɥɹɬɶ  ɞɥɹ ɩɢɬɶɹ ɧɟɥɶɡɹ. 
ȿё, ɤɨɧɟɱɧɨ ɠɟ, ɦɨɠɧɨ ɞɨɨɱɢɳɚɬɶ ɛɵɬɨɜɵɦɢ ɮɢɥɶɬɪɚɦɢ, ɧɨ ɧɢ ɨɞɢɧ 
ɛытоɜой ɮɢɥɶɬɪ ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ ɩɨɥɧɭɸ ɨɱɢɫɬɤɭ ɜɨɞɵ, ɤ ɬɨɦɭ ɠɟ, ɨɱɟɧɶ 
ɫɥɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɨɝɞɚ ɮɢɥɶɬɪ ɜɵɪɚɛɨɬɚɥ ɫɜɨɣ ɪɟɫɭɪɫ ɢ ɫɚɦ ɫɬɚɥ 
ɢɫɬɨɱɧɢɤɨɦ ɡɚɪɚɠɟɧɢɹ ɜɨɞɵ. 
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Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ "ɇɚɭɱɧɨ - ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɠɟɧɟɪɧɵɣ 

ɰɟɧɬɪ ɩɪɨɛɥɟɦ ɜɨɞɨɨɱɢɫɬɤɢ ɢ ɜɨɞɨɫɛɟɪɟɠɟɧɢɹ (ɇɌɂɐ 
«ȼɨɞɨɨɛɪɚɛɨɬɤɚ») Ɏɏɂ ɢɦ. Ⱥ.ȼ. Ȼɨɝɚɬɫɤɨɝɨ ɇȺɇ ɍɤɪɚɢɧɵ" ɫɨɡɞɚɟɬ 
ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɞɨɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ. 

-ɍɫɬɚɧɨɜɤɢ ɨɡɨɧɢɪɨɜɚɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ (ɍɈɎȼ) ɡɚɩɚɬɟɧɬɨɜɚɧɵ. ɇɚ 
ɤɨɧɫɬɪɭɤɰɢɸ ɭɫɬɚɧɨɜɤɢ ɢ ɨɱɢɳɟɧɧɭɸ ɟɸ ɜɨɞɭ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɭɬɜɟɪɠɞɟɧɵ 
Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɍɤɪɚɢɧɵ. 

- ɇɚ ɜɫɟɯ ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɍɈɎȼ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɹɪɧɵɣ 
ɥɚɛɨɪɚɬɨɪɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ (ɜɟɞɨɦɫɬɜɟɧɧɵɣ) ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɨɞɵ. 

ɍɫɬɚɧɨɜɤɚ ɨɡɨɧɢɪɨɜɚɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ (ɍɈɎȼ) ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɣ ɨɱɢɫɬɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɨɬ: 

- ɩɨɫɬɨɪɨɧɧɢɯ ɡɚɩɚɯɨɜ, 
- ɩɪɢɜɤɭɫɚ, 
- ɢɨɧɨɜ ɠɟɥɟɡɚ ɢ ɞɪɭɝɢɯ ɦɟɬɚɥɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɹɠɟɥɵɯ, 

     - ɪɹɞɚ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. 
- ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ ɯɥɨɪɚ ɢ ɫɜɨɛɨɞɧɨɝɨ ɯɥɨɪɚ. 
ȼɫɟ     ɫɢɫɬɟɦɵ ɞɨɨɱɢɫɬɤɢ     ɜɨɞɵ     ɫ     ɍɈɎȼ     ɩɨɥɧɨɫɬɶɸ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ, ɥɟɝɤɨ ɦɨɧɬɢɪɭɸɬɫɹ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɞɟɠɧɨɟ 
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ. Ⱦɚɠɟ ɩɪɢ ɦɧɨɝɨɤɪɚɬɧɨɦ ɩɪɟɜɵɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɜɨɞɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢ ɨɩɚɫɧɵɯ ɞɥɹ ɡɞɨɪɨɜɶɹ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɭɫɬɚɧɨɜɤɢ ɍɈɎȼ ɜɨɡɜɪɚɳɚɸɬ ɜɨɞɟ ɩɟɪɜɨɡɞɚɧɧɭɸ ɱɢɫɬɨɬɭ. 

Ⱦɥɹ ɧɟɛɨɥɶɲɢɯ ɠɢɥɵɯ ɦɢɤɪɨɪɚɣɨɧɨɜ ɢ ɦɚɥɵɯ ɝɨɪɨɞɨɜ  Ɉɞɟɫɫɤɨɣ ɨɛɥɚɫɬɢ  
ɪɚɡɪɚɛɨɬɚɧɚ ɭɫɬɚɧɨɜɤɚ ɨɡɨɧɢɪɨɜɚɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ (ɍɈɎȼ).  
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 8 ɞɨ 
100ɦ3/ɱ. 

ɋɯɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 
- Ɉɱɢɫɬɤɚ ɧɚ ɦɟɯɚɧɢɱɟɫɤɨɦ ɢ ɦɭɥɶɬɢɦɟɞɢɣɧɨɦ ɮɢɥɶɬɪɚɯ; 
- ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɡɨɧɢɪɨɜɚɧɢɟ ɢ ɛɢɨɰɢɞɧɚɹ ɨɛɪɚɛɨɬɤɚ ɜɨɞɵ ɞɥɹ ɡɚɳɢɬɵ 

ɦɟɦɛɪɚɧ ɭɫɬɚɧɨɜɤɢ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ; 
- Ɉɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɨɟ ɨɛɟɫɫɨɥɢɜɚɧɢɟ; 
- ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɪɟɡɟɪɜɭɚɪɟ - ɫɦɟɫɢɬɟɥɟ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ 

ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ ɩɢɬɶɟɜɨɣ ɜɨɞɵ; 
- ȼɬɨɪɢɱɧɨɟ ɨɡɨɧɢɪɨɜɚɧɢɟ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɢɡ 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɥɨɧɝɢɪɨɜɚɧɢɹ 
ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɷɮɮɟɤɬɚ ɜ ɩɢɬɶɟɜɭɸ ɜɨɞɭ ɩɨɞɚɟɬɫɹ ɞɢɨɤɫɢɞ ɯɥɨɪɚ. 

ȼɵɜɨɞɵ. Ʉɚɠɞɵɣ ɠɢɬɟɥɶ ɦɢɤɪɨɪɚɣɨɧɚ ɩɨɥɭɱɚɟɬ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ 
ɩɨɥɧɨɰɟɧɧɭɸ ɩɢɬɶɟɜɭɸ ɜɨɞɭ. ɉɨɦɢɦɨ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɷɮɮɟɤɬɚ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ  ɫɪɨɤ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɫɬɢɪɚɥɶɧɵɯ ɢ 
ɩɨɫɭɞɨɦɨɟɱɧɵɯ ɦɚɲɢɧ, ɛɨɣɥɟɪɨɜ, ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɫɚɧɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ƚɭɞɡɶ ə.Ⱥ., Ʌɹɩɢɧɚ ȿ.ȼ., ɤ.ɯ.ɧ., ɞɨɰɟɧɬ 

 

Ɉɞɟɫɫɤɚɹ ɧɚɰɢɨɧɚɥɶɧɚɹ ɚɤɚɞɟɦɢɹ ɩɢɳɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɝ. Ɉɞɟɫɫɚ 

 

ȼɨɞɚ-ɨɫɧɨɜɚ ɜɫɟɝɨ ɠɢɜɨɝɨ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɱɟɥɨɜɟɤɚ. Ȼɟɡ ɜɨɞɵ ɧɚɲ ɨɪɝɚɧɢɡɦ 
ɧɟ ɦɨɠɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɧɨɪɦɚɥɶɧɨ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɫɟɝɞɚ ɫɥɟɞɢɬɶ 
ɡɚ ɛɚɥɚɧɫɨɦ ɠɢɞɤɨɫɬɢ ɜ ɨɪɝɚɧɢɡɦɟ, ɢ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɩɪɢ ɮɢɡɢɱɟɫɤɢɯ 
ɧɚɝɪɭɡɤɚɯ. ɉɪɢ ɡɚɧɹɬɢɹɯ ɫɩɨɪɬɨɦ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥɶɧɨɝɨ ɩɢɬɶɟɜɨɝɨ ɪɟɠɢɦɚ 
ɹɜɥɹɟɬɫɹ ɨɫɨɛɟɧɧɵɦ ɜɚɠɧɵɦ. ɉɨ ɦɧɟɧɢɸ ɭɱɟɧɵɯ, ɧɟɩɪɚɜɢɥɶɧɵɣ ɩɢɬɶɟɜɨɣ 
ɪɟɠɢɦ, ɧɚɪɹɞɭ ɫ ɤɭɪɟɧɢɟɦ, ɡɥɨɭɩɨɬɪɟɛɥɟɧɢɟɦ ɚɥɤɨɝɨɥɟɦ ɢ ɩɟɪɟɟɞɚɧɢɟɦ, 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 
ɇɟɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜ ɨɪɝɚɧɢɡɦɟ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɮɢɡɢɱɟɫɤɢɯ 
ɧɚɝɪɭɡɤɚɯ, ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɞɥɟɧɢɸ ɬɟɦɩɨɜ ɜɫɟɯ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɋɚɦɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɦɢɮɵ ɨ ɜɨɞɟ ɜɨ ɜɪɟɦɹ ɡɚɧɹɬɢɹ ɫɩɨɪɬɨɦ: 
Ɇɢɮ №1. ɉɢɬɶ ɜɨ ɜɪɟɦɹ ɬɪɟɧɢɪɨɜɤɢ ɜɪɟɞɧɨ. 
Ɋɟɚɥɶɧɨɫɬɶ: ɧɟɞɨɫɬɚɬɨɤ ɜɨɞɵ ɜɨ ɜɪɟɦɹ ɬɪɟɧɢɪɨɜɤɨɤ ɩɪɢɜɨɞɢɬ ɤ 

ɭɬɨɦɥɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɫɥɚɛɨɫɬɢ ɢ ɜɹɥɨɫɬɢ, ɤ 
ɩɪɨɛɥɟɦɚɦ ɜ ɪɚɛɨɬɟ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ. ȼɨ ɜɪɟɦɹ ɡɚɧɹɬɢɣ 
ɫɩɨɪɬɨɦ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɨɪɝɚɧɢɡɦɚ ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɟɟ. ɇɟɨɛɯɨɞɢɦɨ ɩɢɬɶ 
ɩɨɧɟɦɧɨɝɭ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɬɪɟɧɢɪɨɜɤɢ. Ⱦɢɟɬɨɥɨɝɢ ɢ ɬɪɟɧɟɪɵ ɫɨɜɟɬɭɸɬ 
ɩɢɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɬɪɟɧɢɪɨɜɤɢ, ɚ ɬɚɤɠɟ ɞɨ ɢ ɩɨɫɥɟ ɧɟɟ.  

Ɇɢɮ №2. ɋɩɨɪɬɢɜɧɵɟ ɧɚɩɢɬɤɢ - ɥɭɱɲɢɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɢɬɶ ɜɨɞɧɵɣ 
ɛɚɥɚɧɫ ɩɨɫɥɟ ɬɪɟɧɢɪɨɜɤɢ. 

Ɋɟɚɥɶɧɨɫɬɶ: ɛɨɥɶɲɢɧɫɬɜɨ ɫɩɨɪɬɢɜɧɵɯ ɧɚɩɢɬɤɨɜ ɫɨɞɟɪɠɚɬ ɧɟ ɬɨɥɶɤɨ 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɚɪɨɦɚɬɢɡɚɬɨɪɵ ɢ ɤɪɚɫɢɬɟɥɢ, ɧɨ ɢ ɦɧɨɝɨ ɫɚɯɚɪɚ, ɢɥɢ 
ɤɭɤɭɪɭɡɧɨɝɨ ɫɢɪɨɩɚ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɮɪɭɤɬɨɡɵ, ɢɥɢ ɞɪɭɝɢɯ 
ɩɨɞɫɥɚɫɬɢɬɟɥɟɣ. ȼɫɟ ɷɬɨ ɧɟ ɩɨɥɟɡɧɨ ɞɥɹ ɡɞɨɪɨɜɶɹ. 

Ɇɢɮ №3. ɇɟɥɶɡɹ ɩɢɬɶ ɫɥɢɲɤɨɦ ɦɧɨɝɨ. 

Ɋɟɚɥɶɧɨɫɬɶ: ɤɨɝɞɚ ɱɟɥɨɜɟɤ ɧɚɱɢɧɚɟɬ ɚɤɬɢɜɧɨ ɩɨɬɟɬɶ ɜɨ ɜɪɟɦɹ ɡɚɧɹɬɢɣ, 
ɱɭɜɫɬɜɨ ɠɚɠɞɵ ɜɨɡɧɢɤɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɦɨɦɟɧɬɚɥɶɧɨ.Ɉɞɧɚɤɨ, ɩɢɬɶ ɜɨɞɭ 
ɫɥɟɞɭɟɬ ɞɨ ɬɨɝɨ, ɤɚɤ ɜɨɡɧɢɤɧɟɬ ɠɚɠɞɚ. ȼɨɞɭ ɫɥɟɞɭɟɬ ɩɢɬɶ ɧɟɛɨɥɶɲɢɦɢ 
ɝɥɨɬɤɚɦɢ ɩɨ 100-150 ɦɢɥɥɢɥɢɬɪɨɜ ɡɚ ɨɞɢɧ ɪɚɡ, ɤɚɠɞɵɟ 15-20 ɦɢɧɭɬ. 
Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɫɩɨɪɬɫɦɟɧɭ ɜɵɩɢɬɶ ɜɨ ɜɪɟɦɹ 
ɬɪɟɧɢɪɨɜɤɢ ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɜɪɟɦɟɧɢ ɡɚɧɹɬɢɣ ɢ ɜɟɫɚ 
ɱɟɥɨɜɟɤɚ.ȼ ɬɟɱɟɧɢɟ ɱɚɫɚɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹɩɢɬɶɛɨɥɟɟ ɬɪɟɯ ɥɢɬɪɨɜ ɜɨɞɵ. 

Ɇɢɮ №4. Ɇɢɧɟɪɚɥɶɧɭɸ ɜɨɞɭ ɧɟɥɶɡɹ ɩɢɬɶ ɜɨ ɜɪɟɦɹ ɡɚɧɹɬɢɣ ɫɩɨɪɬɨɦ. 

Ɋɟɚɥɶɧɨɫɬɶ: ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɧɚɝɪɭɡɤɚɯ, ɩɪɨɰɟɫɫ 
ɩɨɬɨɨɬɞɟɥɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɨɱɟɧɶ ɢɧɬɟɧɫɢɜɧɨ. ȼɦɟɫɬɟ ɫ ɩɨɬɨɦ ɢɡ ɨɪɝɚɧɢɡɦɚ 
ɱɟɥɨɜɟɤɚ ɜɵɜɨɞɹɬɫɹ ɷɥɟɤɬɪɨɥɢɬɵ: ɫɨɥɢ ɤɚɥɢɹ, ɦɚɝɧɢɹ, ɤɚɥɶɰɢɹ ɢ ɧɚɬɪɢɹ, 
ɧɟɞɨɫɬɚɬɨɤ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɧɹɬɶ. ɉɢɬɶ ɥɟɱɟɛɧɨ-ɫɬɨɥɨɜɭɸ 
ɦɢɧɟɪɚɥɶɧɭɸ ɜɨɞɭ ɜɨ ɜɪɟɦɹ ɬɪɟɧɢɪɨɜɨɤ ɧɟɨɛɯɨɞɢɦɨ, ɩɨɫɤɨɥɶɤɭ ɨɧɚ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɜɨɞɧɨ-ɷɥɟɤɬɪɨɥɢɬɧɵɣ ɛɚɥɚɧɫ ɢ ɧɚɫɵɳɚɟɬ ɤɥɟɬɤɢ 
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ɦɢɤɪɨɷɥɟɦɟɧɬɚɦɢ. Ʉɚɥɶɰɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɤɪɟɩɥɟɧɢɸ ɤɨɫɬɧɨɣ ɬɤɚɧɢ ɢ 
ɫɟɪɞɟɱɧɨɣ ɦɵɲɰɵ, «ɡɚɩɭɫɤɚɟɬ» ɮɟɪɦɟɧɬɵ ɩɢɳɟɜɚɪɟɧɢɹ. Ɇɚɝɧɢɣ ɨɤɚɡɵɜɚɟɬ 
ɩɪɨɬɢɜɨɫɬɪɟɫɫɨɜɨɟ ɞɟɣɫɬɜɢɟ, ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɦɟɯɚɧɢɡɦɟ ɦɵɲɟɱɧɵɯ 
ɫɨɤɪɚɳɟɧɢɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɚɤɬɢɜɢɡɢɪɭɟɬ ɮɟɪɦɟɧɬɵ, ɤɨɬɨɪɵɟ 
ɨɬɜɟɱɚɸɬ ɡɚ ɭɝɥɟɜɨɞɧɵɣ ɨɛɦɟɧ, ɢ ɭɥɭɱɲɚɟɬ ɤɪɨɜɨɫɧɚɛɠɟɧɢɟ ɬɤɚɧɟɣ 
ɨɪɝɚɧɢɡɦɚ. ɋɩɨɪɬɫɦɟɧɚɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɢɜɚɬɶ ɨɞɢɧ ɫɬɚɤɚɧ ɥɟɱɟɛɧɨ-

ɫɬɨɥɨɜɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɜɨɞɵ ɞɨ ɢ ɞɜɚ ɫɬɚɤɚɧɚ ɩɨɫɥɟ ɬɪɟɧɢɪɨɜɤɢ. 
Ɇɢɮ № 5. ȿɫɥɢ ɧɟ ɩɢɬɶ ɜɨ ɜɪɟɦɹ ɬɪɟɧɢɪɨɜɨɤ, ɬɨ ɛɵɫɬɪɟɟ ɩɨɯɭɞɟɟɲɶ. 

Ɋɟɚɥɶɧɨɫɬɶ: ɤɥɟɬɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɠɢɪɨɜɵɟ, ɨɬɱɚɫɬɢ ɫɨɫɬɨɹɬ ɢɡ ɜɨɞɵ. ȼɨ 
ɜɪɟɦɹ ɬɪɟɧɢɪɨɜɤɢ ɨɧɢ ɬɟɪɹɸɬ ɜɨɞɭ, ɩɨɷɬɨɦɭ ɤɚɠɟɬɫɹ, ɱɬɨ ɱɟɥɨɜɟɤ ɩɨɯɭɞɟɥ. 
ɇɨ ɤɨɥɢɱɟɫɬɜɨ ɠɢɪɨɜɵɯ ɤɥɟɬɨɤ ɧɟ ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɱɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɨɧɢ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɨɛɴɟɦɟ. ɂɫɩɵɬɵɜɚɬɶ ɨɪɝɚɧɢɡɦ ɨɛɟɡɜɨɠɢɜɚɧɢɟɦ ɜɨ 
ɜɪɟɦɹ ɡɚɧɹɬɢɣ ɫɩɨɪɬɨɦ ɱɪɟɡɜɵɱɚɣɧɨ ɨɩɚɫɧɨ ɞɥɹ ɡɞɨɪɨɜɶɹɢ ɤ ɠɟɥɚɟɦɨɦɭ 
ɪɟɡɭɥɶɬɚɬɭ (ɩɨɯɭɞɟɧɢɸ) ɧɟ ɩɪɢɜɟɞɟɬ [1] .  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɚɜɢɥɶɧɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɭɩɨɬɪɟɛɥɟɧɢɸ ɜɨɞɵ ɜɨ ɜɪɟɦɹ 
ɡɚɧɹɬɢɣ ɫɩɨɪɬɨɦ ɞɨɥɠɧɨ ɫɬɪɨɢɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɟɦ: 

- ɨɛɵɱɧɚɹ ɜɨɞɚ ɫɥɭɠɢɬ ɥɭɱɲɢɦ ɫɪɟɞɫɬɜɨɦ ɭɬɨɥɟɧɢɹ ɠɚɠɞɵ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɨɞɧɨɝɨ ɛɚɥɚɧɫɚ; 

- ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɱɟɥɨɜɟɤɚ, ɪɟɠɢɦɚ 
ɬɪɟɧɢɪɨɜɨɤ ɢ ɡɚɧɹɬɢɣ, ɭɪɨɜɧɹ ɧɚɝɪɭɡɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɫɬɚɜɥɟɧ ɝɪɚɮɢɤ 
ɩɪɢɟɦɚ ɜɨɞɵ, ɤɨɬɨɪɨɦɭ ɧɭɠɧɨ ɫɥɟɞɨɜɚɬɶ; 

- ɩɪɚɜɢɥɨ ɨɛɢɥɶɧɨɝɨ ɭɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ 
ɩɨɬɟɪɹɧɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɢɫɤɥɸɱɟɧɢɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɪɝɚɧɢɡɦɚ; 

- ɨɩɪɟɞɟɥɢɬɶ ɫɜɨɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɜɨ ɜɪɟɦɹ ɡɚɧɹɬɢɣ ɫɩɨɪɬɨɦ. 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ, ɫɤɨɥɶɤɨ ɩɨɬɟɪɹɧɨ ɠɢɞɤɨɫɬɢ ɢ ɫɤɨɥɶɤɨ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɭɠɧɨ ɜɨɫɩɨɥɧɢɬɶ[2]. 

ɉɪɚɜɢɥɶɧɨɟ ɭɩɨɬɪɟɛɥɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜɨ ɜɪɟɦɹ ɢɧɬɟɧɫɢɜɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɧɚɝɪɭɡɨɤ ɩɨɦɨɝɚɟɬ ɨɪɝɚɧɢɡɦɭ ɫɚɦɨɪɟɝɭɥɢɪɨɜɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ, ɡɚɜɢɫɢɦɵɟ ɨɬ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɨɝɨ ɛɚɥɚɧɫɚ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɞɥɹ 
ɧɚɱɢɧɚɸɳɢɯ ɫɩɨɪɬɫɦɟɧɨɜ, ɨɪɝɚɧɢɡɦ ɤɨɬɨɪɵɯ ɧɟ ɝɨɬɨɜ ɤ ɢɡɛɵɬɨɱɧɵɦ 
ɧɚɝɪɭɡɤɚɦ. 

ȼɨɞɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɨɪɝɚɧɢɡɦɚ ɩɨɫɥɟ ɢɧɬɟɧɫɢɜɧɵɯ 
ɮɢɡɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɩɨɦɨɝɚɟɬ ɭɫɜɨɟɧɢɸ ɛɟɥɤɨɜ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɨɝɚɳɟɧɢɸ 
ɚɦɢɧɨɤɢɫɥɨɬɚɦɢ ɦɵɲɟɱɧɵɟ ɤɥɟɬɤɢ. 

ɉɪɚɜɢɥɶɧɵɣ ɩɢɬɶɟɜɨɣ ɪɟɠɢɦ ɜɨ ɜɪɟɦɹ ɡɚɧɹɬɢɹ ɫɩɨɪɬɨɦ – ɷɬɨ ɡɚɥɨɝ 
ɡɞɨɪɨɜɶɹ! 
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ȽȱȽȱЄɇȱɑɇȿ ɁɇȺɑȿɇɇə ȼɈȾɂ ȾɅə ɅɘȾɂɇɂ 
 

ɉɚɥɜɚɲɨɜ Ɋ.Ƚ., ɫɬɭɞɟɧɬ1, ɉɚɥɜɚɲɨɜɚ Ƚ.ȱ., ɞɨɰɟɧɬ, ɤ.ɬ.ɧ.2 

 
1Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɦɟɞɢɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɦ. Ɉɞɟɫɚ 

2Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 
 

Ƚɿɝɿєɧɿɱɧɟ ɡɧɚɱɟɧɧɹ ɜɨɞɢ ɞɥɹ ɥɸɞɢɧɢ ɜɢɡɧɚɱɚєɬɶɫɹ ɧɚɫɚɦɩɟɪɟɞ ʀʀ 
ɧɟɨɛɯɿɞɧɿɫɬɸ. 

ȼɨɞɚ, ɹɤ ɩɨɜɿɬɪɹ ɚɛɨ ʀɠɚ є ɬɢɦ ɟɥɟɦɟɧɬɨɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɛɟɡ 

ɹɤɨɝɨ ɧɟɦɨɠɥɢɜɟ ɠɢɬɬɹ ɥɸɞɢɧɢ. Ʌɸɞɢɧɚ ɛɟɡ ɜɨɞɢ ɦɨɠɟ ɩɪɨɠɢɬɢ 5…6 ɞɧɿɜ. 
ɐɟ ɩɨɹɫɧɸєɬɶɫɹ ɬɢɦ, ɳɨ ɬɿɥɨ ɥɸɞɢɧɢ  ɫɤɥɚɞɚєɬɶɫɹ ɜ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 65 % ɿɡ 

ɜɨɞɢ. ȿɦɛɪɿɨɧ ɥɸɞɢɧɢ ɧɚ 97 % ɫɤɥɚɞɚєɬɶɫɹ ɡ ɜɨɞɢ, ɚ ɭ ɧɨɜɨɧɚɪɨɞɠɟɧɢɯ ʀʀ 
ɤɿɥɶɤɿɫɬɶ ɫɹɝɚɞɚє 77 % ɦɚɫɢ ɬɿɥɚ. Ⱦɨ ɜɿɤɭ 50 ɪɨɤɿɜ ɜɨɞɚ ɫɤɥɚɞɚє 60 % ɦɚɫɢ ɬɿɥɚ. 
Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ ɜɨɞɢ (70 %) ɡɨɫɟɪɟɞɠɟɧɚ ɜɫɟɪɟɞɢɧɿ ɤɥɿɬɢɧ, ɚ 30 % – ɰɟ 

ɩɨɡɚɤɥɿɬɢɧɧɚ ɜɨɞɚ, ɹɤɚ ɩɨɞɿɥɹєɬɶɫɹ ɧɚ 2 ɱɚɫɬɢɧɢ: ɦɟɧɲɚ (ɛɿɥɹ 7 % ) – ɰɟ ɤɪɨɜ  ɿ 
ɥɿɦɮɚ, ɚ ɛɿɥɶɲɚ ɱɚɫɬɢɧɚ ɩɨɡɚɤɥɿɬɢɧɧɨʀ ɜɨɞɢ ɨɦɢɜɚє ɤɥɿɬɢɧɢ, ɬɚɤ ɡɜɚɧɚ 

ɦɿɠɬɤɚɧɢɧɧɚ, ɚɛɨ ɿɧɬɟɪɫɬɢɰɿɣɧɚ  (ɬɨɛɬɨ ɩɪɨɦɿɠɧɚ) ɪɿɞɢɧɚ[1]. 

ȼ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ ɜɨɞɚ ɩɨɫɬɭɩɚє ɡ ɯɚɪɱɨɜɢɦɢ ɩɪɨɞɭɤɬɚɦɢ: ɫɨɤɚɦɢ, 
ɤɨɦɩɨɬɚɦɢ, ɱɚєɦ, ɤɚɜɨɸ ɬɚ ɿɧ. ɑɚɫɬɢɧɚ ɜɨɞɢ ɭɬɜɨɪɸєɬɶɫɹ ɭ ɫɚɦɨɦɭ ɨɪɝɚɧɿɡɦɿ 
ɩɿɞ ɱɚɫ ɨɤɢɫɥɟɧɧɹ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. Ɍɚɤ, ɩɪɨ ɩɨɜɧɨɦɭ ɨɤɢɫɥɟɧɧɿ 100 ɝ 

ɠɢɪɿɜ, ɭɬɜɨɪɸєɬɶɫɹ 107 ɝ ɜɨɞɢ, 100 ɝ ɜɭɝɥɟɜɨɞɿɜ – 55,5 ɝ,  100 ɝ ɛɿɥɤɚ – 41 

ɝɜɨɞɢ. ɐɟ ɬɚɤ ɡɜɚɧɧɚ ɟɧɞɨɝɟɧɧɚ ɜɨɞɚ. ȼ ɲɥɭɧɨɤ ɥɸɞɢɧɢ ɤɪɿɦ ɜɨɞɢ ɡɨɜɧɿ 
ɩɨɫɬɭɩɚє ɳɟ 6 –7 ɞɦ3  ɪɿɞɢɧɢ: 3 ɞɦ3 ɫɥɢɧɢ, 3 ɞɦ3 ɲɥɭɧɤɨɜɨɝɨ ɿ ɤɢɲɤɨɜɨɝɨ ɫɨɤɭ, 
ɚ ɬɚɤɨɠ ɞɨ 0,5 ɞɦ3 ɠɨɜɱɿ ɜɩɪɨɞɨɜɠ ɞɨɛɢ. 

ȼɨɞɚ є ɧɟ ɬɿɥɶɤɢ ɫɟɪɟɞɨɜɢɳɟɦ, ɜ ɹɤɨɦɭ ɩɪɨɬɿɤɚɸɬɶ ɜɫɿ ɠɢɬɬєɜɿ ɩɪɨɰɟɫɢ, ɚɥɟ 

ɣ ɨɫɧɨɜɧɢɦ ɬɪɚɧɫɩɨɪɬɧɢɦ ɡɚɫɨɛɨɦ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ. ȼɨɧɚ ɞɨɫɬɚɥɹє ɜɫɿ 
ɩɨɠɢɜɧɿ ɪɟɱɨɜɢɧɢ ɞɨ ɤɨɠɧɨʀ ɫɬɪɭɤɬɭɪɧɨʀ ɨɞɢɧɢɰɿ ɤɥɿɬɢɧɢ, ɞɨ ɤɨɠɧɨʀ 
ɦɨɥɟɤɭɥɢ ɬɚ ɜɢɜɨɞɢɬɶ ɡ ɨɪɝɚɧɿɡɦɭ ɩɪɨɞɭɤɬɢ ɨɛɦɿɧɭ ɪɟɱɨɜɢɧ[1]. Ɉɫɶ ɱɨɦɭ 

ɜɚɠɥɢɜɨ, ɳɨɛ ɜɨɞɚ, ɹɤɚ ɩɨɫɬɭɩɚє ɜ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ, ɨɩɬɢɦɚɥɶɧɨ ɦɨɝɥɚ 

ɜɢɤɨɧɭɜɚɬɢ ɰɿ ɡɚɜɞɚɧɧɹ, ɛɭɥɚ ɯɨɪɨɲɨʀ ɹɤɨɫɬɿ. 
Ƚɿɝɿєɧɿɱɧɟ ɡɧɚɱɟɧɧɹ ɜɨɞɢ ɯɨɪɨɲɨʀ ɹɤɨɫɬɿ ɨɛɭɦɨɜɥɟɧɨ ɧɟ ɬɿɥɶɤɢ 

ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɩɨɪɬɪɟɛɢ  ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ. Ɂɚɛɟɡɩɟɱɟɧɧɹ 

ɧɚɫɟɥɟɧɧɹ ɞɨɛɪɨɤɿɫɧɨɸ ɩɢɬɧɨɸ ɜɨɞɨɸ ɜ ɞɨɫɬɚɬɧɿɣ ɤɿɥɶɤɨɫɬɿ ɞɨɡɜɨɥɢɬɶ 

ɜɢɪɿɲɢɬɢ ɬɪɢ ɩɪɨɛɥɟɦɢ: 
  1) ɡɚɩɨɛɿɝɬɢ  ɜɢɧɢɤɧɟɧɧɸ ɿɮɟɤɰɿɣɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɛɚɤɬɟɪɿɚɥɶɧɨʀ, ɜɿɪɭɫɧɨʀ 

ɬɚ ɝɟɥɶɦɿɧɬɧɨʀ ɟɬɢɨɥɨɝɿʀ; 
  2) ɩɨɩɟɪɟɞɢɬɢ ɟɬɢɥɨɝɿɱɧɭ  ɪɨɥɶ ɜ ɜɢɧɢɤɧɟɧɧɿ ɡɚɯɜɨɪɸɜɚɧɶ, ɩɨɜɹɡɚɧɢɯ ɡ 

ɧɚɞɥɢɲɤɨɜɢɦ ɚɛɨ ɧɟɞɨɫɬɚɬɧɿɦ ɩɨɫɬɚɱɚɧɧɹɦ ɜ ɨɪɝɚɧɿɡɦ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ 
ɜɨɥɨɞɿɸɬɶ ɛɿɨɥɨɝɿɱɧɨɸ, ɚɥɟɪɝɟɧɧɨɸ, ɦɭɬɚɝɟɧɧɨɸ, ɤɚɧɰɟɪɨɝɟɧɧɨɸ ɬɚ 

ɟɦɛɪɿɨɬɨɤɫɢɱɧɨɸ ɞɿєɸ; 

  3) ɜɢɥɭɱɢɬɢ ɪɨɥɶ ɜɨɞɢ ɜ ɜɢɧɢɤɧɟɧɧɿ ɧɟɪɜɨɜɨ-ɩɫɢɯɿɱɧɢɯ ɩɟɪɟɜɚɧɬɚɠɟɧɶ, 
ɩɨɜ’ɹɡɚɧɢɯ ɡ ʀʀ ɧɟɡɜɚɞɨɜɿɥɶɧɢɦɢ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ, ɹɤ 

ɩɪɢɪɨɞɧɨɝɨ ɬɚɤ ɿ ɲɬɭɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. 
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Ʉɪɿɦ ɬɨɝɨ, ɞɨɛɪɨɹɤɿɫɧɚ ɜɨɞɚ ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɩɿɞɝɨɬɨɜɤɢ  ɫɢɪɨɜɢɧɢ ɞɨ 

ɩɟɪɟɪɨɛɤɢ (ɦɢɬɬɹ ɫɢɪɨɜɢɧɢ, ʀʀ ɛɥɚɧɲɭɜɚɧɧɹ, ɪɨɡɜɚɪɸɜɚɧɧɹ),  ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ  

ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ, ɧɚɩɨʀɜ,  ɞɥɹ ɞɥɹ ɦɢɬɬɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɬɚɪɢ 

ɞɥɹ ɮɚɫɭɜɚɧɧɹ ɿ ɬ.ɿɧ. [2]. 

ɉɨɲɢɪɟɧɧɹ ɿɧɮɟɤɰɿɣɧɢɯ ɯɜɨɪɨɛ ɱɟɪɟɡ ɜɨɞɭ ɬɟɨɪɟɬɢɱɧɨ ɿ ɩɪɚɤɬɢɱɧɨ ɦɨɠɥɢɜɨ 

ɬɿɥɶɤɢ ɡɚ ɧɚɹɜɧɨɫɬɿ ɨɞɧɨɱɚɫɧɨ ɬɪɶɨɯ ɭɦɨɜ: 
- ɩɨ-ɩɟɪɲɟ, ɡɛɭɞɧɢɤɢ ɩɨɜɢɧɧɿ ɩɨɬɪɚɩɢɬɢ ɜ ɞɠɟɪɟɥɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ. ɉɪɢ 

ɫɭɱɚɫɧɨɦɭ ɪɨɡɜɢɬɤɭ ɤɚɧɚɥɿɡɚɰɿʀ ɜ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɚɯ ɿ ɩɨɫɬɿɣɧɿɣ ɧɚɹɜɧɨɫɬɿ 
ɿɧɮɟɤɰɿɣɧɢɯ ɯɜɨɪɢɯ ɿ ɛɚɤɬɟɪɿɨɧɨɫɿʀɜ (1…2 % ɧɚɫɟɥɟɧɧɹ) ɰɹ ɡɚɝɪɨɡɚ ɿɫɧɭє 

ɡɚɜɠɞɢ; 
 - ɩɨ-ɞɪɭɝɟ, ɩɚɬɨɝɟɧɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɩɨɜɢɧɧɿ ɡɛɟɪɿɝɚɬɢ ɜɿɪɭɥɟɧɬɧɿɫɬɶ ɿ 
ɠɢɬɬєɡɞɚɬɧɿɫɬɶ ɭ ɜɨɞɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ; 

 ɐɢɦ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɡɛɟɪɟɠɟɧɧɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɹɤ ɛɿɨɥɨɝɿɱɧɨɝɨ ɜɢɞɭ. ɏɨɱɚ 

ɞɥɹ ɡɛɭɞɧɢɤɿɜ ɿɧɮɟɤɰɿɣɧɢɯ ɯɜɨɪɨɛ ɯɚɪɚɤɬɟɪɧɢɣ ɩɚɪɚɡɢɬɢɱɧɢɣ ɫɩɨɫɿɛ ɠɢɬɬɹ, 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɫɜɿɞɱɚɬɶ ɩɪɨ ɦɨɠɥɢɜɿɫɬɶ ʀɯ ɬɪɢɜɚɥɨɝɨ ɿɫɧɭɜɚɧɧɹ ɩɨɡɚ ɨɪɝɚɧɿɡɦɨɦ 

ɥɸɞɢɧɢ. 
- ɩɨ-ɬɪɟɬє, ɡɛɭɞɧɢɤɢ ɿɧɮɟɤɰɿɣɧɢɯ ɯɜɨɪɨɛ ɩɨɜɢɧɧɿ ɩɨɬɪɚɩɢɬɢ ɜ ɨɪɝɚɧɿɡɦ 

ɥɸɞɢɧɢ ɡ ɩɢɬɧɨɸ ɜɨɞɨɸ. ɐɹ ɭɦɨɜɚ ɦɨɠɟ ɪɟɚɥɿɡɭɜɚɬɢɫɹ ɩɪɢ ɩɨɪɭɲɟɧɧɿ 
ɬɟɯɧɨɥɨɝɿʀ ɨɱɢɫɬɤɢ ɬɚ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ ɚɛɨ ɩɪɚɜɢɥ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɨɞɨɩɪɨɜɨɞɭ.  

Ⱦɥɹ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ ɭ ɜɨɞɨɩɪɨɜɿɞɧɿɣ ɦɟɪɟɠɿ ɩɪɢ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɦɭ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɿ ɧɟɨɛɯɿɞɧɿ ɬɪɢ ɭɦɨɜɢ: 

1) ɩɨɪɭɲɟɧɧɹ ɝɟɪɦɟɬɢɱɧɨɫɬɿ ɜɨɞɨɩɪɨɜɿɞɧɢɯ ɬɪɭɛ; 
2) ɭɬɜɨɪɟɧɧɹ ɜɚɤɭɭɦɭ ɜ ɬɪɭɛɚɯ; 
3) ɧɚɹɜɧɿɫɬɶ ɞɠɟɪɟɥɚ ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɛɥɢɡɭ ɞɿɥɹɧɤɢ ɩɨɪɭɲɟɧɧɹ 

ɝɟɪɦɟɬɢɱɧɨɫɬɿ ɜɨɞɨɩɪɨɜɿɞɧɢɯ ɬɪɭɛ. 
ȼɚɠɤɨ ɩɟɪɟɨɰɿɧɢɬɢ ɡɧɚɱɟɧɧɹ ɜɨɞɢ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ 

ɥɸɞɢɧɢ, ɡɛɟɪɟɠɟɧɧɹ ɬɚ ɡɦɿɰɧɟɧɧɹ ɡɞɨɪɨɜ'ɹ ɧɚɫɟɥɟɧɧɹ, ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ 
ɩɪɨɞɭɤɬɿɜ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɫɨɤɨɝɨ ɫɬɭɩɟɧɹ ɫɚɧɿɬɚɪɧɨɝɨ ɛɥɚɝɨɭɫɬɪɨɸ 
ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɿɜ, ɫɬɜɨɪɟɧɧɹ ɫɚɧɿɬɚɪɧɢɯ ɭɦɨɜ ɞɥɹ ɩɪɨɠɢɜɚɧɧɹ ɬɚ ɡɚɞɨɜɨɥɟɧɧɹ 
ɧɚɪɨɞɧɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɩɨɬɪɟɛ ɫɭɫɩɿɥɶɫɬɜɚ.  

ȼɢɫɧɨɜɨɤ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɟɨɛɯɿɞɧɨ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɟ ɩɪɨɫɬɨ 
ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ, ɚ ɫɩɟɰɿɚɥɶɧɨ ɩɿɞɝɨɬɨɜɥɟɧɨʀ: ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɨʀ, 
ɞɟɿɨɧɿɡɨɜɚɧɨʀ, ɩɨɦ'ɹɤɲɟɧɨʀ, ɚɩɿɪɨɝɟɧɧɨʀ ɜɨɞɢ. ɋɭɜɨɪɿ ɜɢɦɨɝɢ ɞɨ ɹɤɨɫɬɿ ɜɨɞɢ ɫɥɿɞ 
ɩɪɟɞ'ɹɜɥɹɬɢ ɜ ɯɚɪɱɨɜɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɩɪɢ ɩɪɢɝɨɬɭɜɚɧɧɿ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ ɿ 
ɧɚɩɨʀɜ, ɧɚ ɮɚɪɦɚɰɟɜɬɢɱɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɩɿɞ ɱɚɫ ɜɢɝɨɬɨɜɥɟɧɧɹ ɥɿɤɚɪɫɶɤɢɯ 
ɡɚɫɨɛɿɜ ɿ ɬ. ɩ.[1]. 

ɉɢɬɧɚ ɜɨɞɚ, ɹɤɭ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɢɤɨɪɢɫɬɨɜɭє ɧɚɫɟɥɟɧɧɹɦ, ɩɨɜɢɧɧɚ ɛɭɬɢ 
ɞɨɛɪɨɹɤɿɫɧɨɸ, ɬɨɛɬɨ ɦɚɬɢ  ɯɨɪɨɲɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɛɭɬɢ 
ɧɟɲɤɿɞɥɢɜɨɸ ɡɚ ɯɿɦɿɱɧɢɦ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɪɚɞɿɨɧɭɤɥɿɞɧɢɦ ɫɤɥɚɞɨɦ, 
ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɨɸ ɿ ɮɿɡɿɨɥɨɝɿɱɧɨ ɩɨɜɧɨɰɿɧɧɨɸ. 

Ʌɿɬɟɪɚɬɭɪɚ 

1. Ƚɚɛɨɜɢɱ Ⱥ.Ⱦ. Ƚɿɝɿєɧɚ/Ⱥ.Ⱦ. Ƚɚɛɨɜɢɱ. Ʉɢʀɜ.1984.  320 ɫ.  
2. Ⱦɋɚɧɉɿɇ 2.2.4-171-10. Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ ɞɥɹ 

ɫɩɨɠɢɜɚɧɧɹ ɥɸɞɢɧɨɸ/ Ⱦɟɪɠɚɜɧɿ ɫɚɧɿɬɚɪɧɿ ɩɪɚɜɢɥɚ ɿ ɧɨɪɦɢ. 
Ɂɚɬɜɟɪɞɠɟɧɿɇɚɤɚɡɨɦ ɆɈɁ ɍɤɪɚʀɧɢ 12.05.2010 № 400. 
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Ɉɞɟɫɫɤɚɹ ɧɚɰɢɨɧɚɥɶɧɚɹ ɚɤɚɞɟɦɢɹ ɩɢɳɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɝ. Ɉɞɟɫɫɚ 

 

ɉɪɨɛɥɟɦɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɨ ɫɜɨɟɣ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢ ɫɥɨɠɧɨɫɬɢ 
ɡɚɧɢɦɚɟɬ ɨɞɧɨ ɢɡ ɜɟɞɭɳɢɯ ɦɟɫɬ ɜ ɧɚɭɱɧɵɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 
ȼɚɠɧɵɦɢ ɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɨɰɟɧɤɟ ɟё 
ɜɥɢɹɧɢɹ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɢ ɷɤɨɧɨɦɢɤɭ, ɜɤɥɸɱɚɹ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɢ 
ɢɯ ɭɬɢɥɢɡɚɰɢɟɣ. Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɨ ɧɟ 
ɬɨɥɶɤɨ ɞɥɹɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɢɪɨɫɬɚ ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ ɥɸɞɟɣ, ɞɥɹ 
ɛɨɪɶɛɵ ɫ ɛɟɞɧɨɫɬɶɸ ɢ ɛɨɥɟɡɧɹɦɢ, ɧɨ ɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɛɚɥɚɧɫɚ ɧɚ ɧɚɲɟɣ ɩɥɚɧɟɬɟ. 

Ɋɟɚɥɶɧɵɦɢ ɭɝɪɨɡɚɦɢ ɠɢɡɧɢ ɩɥɚɧɟɬɵ ɹɜɥɹɸɬɫɹ ɫɛɪɨɫɵ ɛɵɬɨɜɵɯ ɢ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɪɚɡɪɚɛɨɬɤɚ, ɞɨɛɵɱɚ ɝɚɡɚ ɢ ɧɟɮɬɢ, 
ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɦɟɞɢɰɢɧɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ, 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ, ɩɟɫɬɢɰɢɞɵ, ɬɹɠёɥɵɟ ɦɟɬɚɥɥɵ - ɜɫɟ ɷɬɨ 
ɩɨɩɚɞɚɟɬ ɜ ɦɢɪɨɜɨɣ ɨɤɟɚɧ ɢ ɡɚɝɪɹɡɧɹɟɬ ɟɝɨ. Ʉɚɤ ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɩɨɫɥɟɞɧɢɟ 
ɞɟɫɹɬɢɥɟɬɢɹ, ɧɟ ɦɟɧɟɟ ɫɟɪɶɟɡɧɵɦ ɡɚɝɪɹɡɧɢɬɟɥɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
ɹɜɥɹɟɬɫɹ ɩɥɚcɬɢɤɨɜɵɣ ɦɭɫɨɪ [1]. 

ɉɨ ɞɚɧɧɵɦ ɷɤɨɥɨɝɨɜ ɈɈɇ, ɤɚɠɞɵɣ ɝɨɞ ɜ ɨɤɟɚɧ ɩɨɩɚɞɚɟɬ ɨɤɨɥɨ 13 

ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ. Ɍɚɤ, ɜ ɦɢɪɟ ɟɠɟɝɨɞɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɛɨɥɟɟ 300 ɦɥɧ ɬɨɧɧ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɥɚɫɬɢɤɨɜ, ɢ ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɹɧɧɨ 
ɪɚɫɬɟɬ. ɉɪɢɦɟɪɧɨ 20-25 % ɩɥɚɫɬɢɤɨɜ ɢɞɟɬ ɧɚ ɭɧɢɱɬɨɠɟɧɢɟ ɢɥɢ ɜɬɨɪɢɱɧɭɸ 
ɩɟɪɟɪɚɛɨɬɤɭ, ɛɨɥɶɲɚɹ ɠɟ ɱɚɫɬɶ (ɨɤɨɥɨ 75 %) ɩɪɨɫɬɨ ɜɵɛɪɚɫɵɜɚɟɬɫɹ [2]. 

ɉɹɬɶ ɨɝɪɨɦɧɵɯ ɦɭɫɨɪɧɵɯ «ɨɫɬɪɨɜɨɜ» ɞɪɟɣɮɭɟɬ ɨɤɟɚɧɚɦɢ: ɩɨ 2 - Ɍɢɯɢɦ ɢ 
Ⱥɬɥɚɧɬɢɱɟɫɤɢɦ, 1 - ɂɧɞɢɣɫɤɢɦ.  Ʉɪɭɩɧɟɣɲɢɣ «ɦɭɫɨɪɧɵɣ ɨɫɬɪɨɜ» ɨɛɧɚɪɭɠɟɧ 
ɜ Ɍɢɯɨɦ ɨɤɟɚɧɟ ɦɟɠɞɭ Ʉɚɥɢɮɨɪɧɢɟɣ ɢ Ƚɚɜɚɣɹɦɢ: ɟɝɨ ɪɚɡɦɟɪɵ ɜɟɥɢɱɢɧɨɣ ɫ 
Ɏɪɚɧɰɢɸ, ɬɨɥɳɢɧɚ - 30-50 ɦɟɬɪɨɜ.  ɗɬɢ «ɨɫɬɪɨɜɚ» ɫɨɫɬɨɹɬ ɢɡ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ 
ɩɥɚɫɬɢɤɨɜɨɝɨ ɦɭɫɨɪɚ, ɩɥɚɜɚɸɳɟɝɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɡɚɬɟɦ, ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɦɨɪɫɤɢɯ ɜɨɥɧ, ɩɨɫɬɟɩɟɧɧɨ ɨɫɟɞɚɸɳɟɝɨ ɧɚ ɞɧɨ ɢ ɫɬɚɧɨɜɹɫɶ ɩɪɢɱɢɧɨɣ ɝɢɛɟɥɢ 
ɦɧɨɝɢɯ ɦɨɪɫɤɢɯ ɨɛɢɬɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɟɝɨ ɩɨɟɞɚɸɬ. 

ɉɥɚɫɬɢɤɨɜɵɣ ɦɭɫɨɪ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ ɨɬ ɦɢɤɪɨɧɨɜ ɞɨ ɦɟɬɪɨɜ, 
ɜɫɬɪɟɱɚɟɬɫɹ ɫɟɝɨɞɧɹ ɜ ɩɪɢɞɨɧɧɨɣ ɡɨɧɟ ɜɫɟɯ ɦɨɪɟɣ ɢ ɨɤɟɚɧɨɜ, ɦɧɨɝɢɯ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɟɫɧɨɣ ɜɨɞɵ. ɇɚ ɝɨɪɨɞɫɤɢɟ ɨɱɢɫɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɫ ɜɨɞɨɣ (ɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ - ɩɨɫɥɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢɯ ɨɛɪɚɛɨɬɤɢ) ɩɨɩɚɞɚɸɬ ɦɟɥɤɢɟ ɮɪɚɤɰɢɢ ɩɥɚɫɬɢɤɨɜ[1].  

ɉɪɟɞɥɨɠɟɧɨ ɪɚɡɞɟɥɹɬɶ ɷɬɢ ɦɢɤɪɨɩɥɚɫɬɢɤɢ (ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ 5 ɦɦ) ɧɚ 
ɩɟɪɜɢɱɧɵɟ, ɬɨ ɟɫɬɶ ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɢ 
ɜɬɨɪɢɱɧɵɟ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɪɚɝɦɟɧɬɚɰɢɢ ɛɨɥɟɟ ɤɪɭɩɧɵɯ 
ɩɥɚɫɬɢɤɨɜ.  
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ȼ ɝɨɪɨɞɫɤɢɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɪɟɨɛɥɚɞɚɸɬ ɜɬɨɪɢɱɧɵɟ ɦɢɤɪɨɩɥɚɫɬɢɤɢ  - ɜ 
ɜɢɞɟ ɜɨɥɨɤɨɧ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɞɨɯɨɞɢɬɶ ɞɨ 100 ɱɚɫɬɢɰ/ɞɦ3. 

Ɏɚɤɬ ɧɟɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ ɦɢɤɪɨɩɥɚɫɬɢɤɨɜ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 
ɫɱɢɬɚɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɛɪɨɫɚ ɞɚɠɟ ɨɱɢɳɟɧɧɵɯ (!) ɫɬɨɱɧɵɯ 
ɜɨɞ ɜ ɩɪɟɫɧɵɟ ɜɨɞɨɟɦɵ, ɩɨɫɥɟɞɧɢɟ ɫɬɚɧɨɜɹɬɫɹ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɩɨɫɬɭɩɥɟɧɢɹ ɷɬɨɝɨ ɡɚɝɪɹɡɧɢɬɟɥɹ – ɦɢɤɪɨɩɥɚɫɬɢɤɚ - ɜ ɦɨɪɹ ɢ ɨɤɟɚɧɵ. 
Ɍɟɧɞɟɧɰɢɹ ɪɨɫɬɚ ɡɚɝɪɹɡɧɟɧɢɹ ɦɨɪɫɤɨɣ ɜɨɞɧɨɣ ɫɪɟɞɵ ɦɢɤɪɨɩɥɚɫɬɢɤɚɦɢ 
ɫɱɢɬɚɟɬɫɹ ɛɟɡɭɫɥɨɜɧɨɣ.  

ɂɦɟɧɧɨ ɦɢɤɪɨɩɥɚɫɬɢɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɢɨɞɨɫɬɭɩɧɨɫɬɶɸ ɞɥɹ ɲɢɪɨɤɨɝɨ 
ɤɪɭɝɚ ɦɨɪɫɤɨɣ ɛɢɨɬɵ, ɜɵɡɵɜɚɹ ɜ ɨɪɝɚɧɢɡɦɟ ɠɢɜɨɬɧɵɯ ɮɢɡɢɱɟɫɤɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɨɤɚɡɵɜɚɹ ɬɨɤɫɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɢɝɪɚɰɢɢ 
ɢɡ ɢɯ ɫɨɫɬɚɜɚ ɦɨɧɨɦɟɪɨɜ ɢ ɪɚɡɥɢɱɧɵɯ ɞɨɛɚɜɨɤ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɥɚɫɬɢɤɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɩɥɚɫɬɢɤɨɜɵɦɢ ɨɬɯɨɞɚɦɢ ɜ ɦɢɪɟ ɟɠɟɝɨɞɧɨ ɝɢɛɧɟɬ ɩɨɪɹɞɤɚ ɨɞɧɨɝɨ 
ɦɢɥɥɢɨɧɚ ɦɨɪɫɤɢɯ ɩɬɢɰ ɢ ɛɨɥɟɟ ɫɬɚ ɬɵɫɹɱ ɦɨɪɫɤɢɯ ɢ ɩɪɟɫɧɨɜɨɞɧɵɯ 
ɦɥɟɤɨɩɢɬɚɸɳɢɯ, ɩɪɢɱёɦ ɧɚ ɤɚɠɞɵɣ ɤɜɚɞɪɚɬɧɵɣ ɤɢɥɨɦɟɬɪ ɦɢɪɨɜɨɝɨ ɨɤɟɚɧɚ 
ɩɪɢɯɨɞɢɬɫɹ ɞɜɚɞɰɚɬɶ ɩɹɬɶ ɷɥɟɦɟɧɬɨɜ ɩɥɚɫɬɢɤɨɜɨɝɨ ɯɥɚɦɚ. ɉɨ ɩɪɨɝɧɨɡɚɦ 
ɛɪɢɬɚɧɫɤɨɝɨ ɮɨɧɞɚ ɗɥɥɟɧ Ɇɚɤɚɪɬɭɪ, ɤ 2025 ɝɨɞɭ ɧɚ ɤɚɠɞɵɟ ɬɪɢ ɤɢɥɨɝɪɚɦɦɚ 
ɪɵɛɵ ɜ ɦɢɪɨɜɨɦ ɨɤɟɚɧɟ ɛɭɞɟɬ ɩɪɢɯɨɞɢɬɶɫɹ ɩɨ ɤɢɥɨɝɪɚɦɦɭ ɦɭɫɨɪɚ, ɚ ɤ 2050 
ɝɨɞɭ ɦɚɫɫɚ ɨɬɯɨɞɨɜ ɛɭɞɟɬ ɜɵɲɟ, ɱɟɦ ɫɨɜɨɤɭɩɧɵɣ ɜɟɫ ɜɫɟɣ ɪɵɛɵ ɧɚ Ɂɟɦɥɟ. 

ɍɱёɧɵɟ ɢɡ Ɇɢɧɧɟɫɨɬɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɪɨɜɟɥɢ ɪɹɞ ɨɩɵɬɨɜ, ɚɧɚɥɢɡ 
ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɥ, ɱɬɨ ɤɪɨɲɟɱɧɵɟ ɱɚɫɬɢɰɵ ɩɥɚɫɬɢɤɚ ɦɨɠɧɨ ɧɚɣɬɢ ɜ ɜɨɞɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɦɢɪɚ. Ⱥɜɬɨɪɵ ɪɚɛɨɬɵ ɩɪɨɜɟɥɢ ɬɳɚɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ 159 ɨɛɪɚɡɰɨɜ ɜɨɞɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɨɜ Ɂɟɦɧɨɝɨ ɲɚɪɚ, ɜɤɥɸɱɚɹ 
ɋɒȺ, ȿɜɪɨɩɭ, ɂɧɞɨɧɟɡɢɸ, ɍɝɚɧɞɭ, Ȼɟɣɪɭɬ, ɂɧɞɢɸ ɢ ɗɤɜɚɞɨɪ. ɍɱёɧɵɟ ɛɪɚɥɢ 
ɧɟ ɨɞɧɭ ɩɪɨɛɭ, ɚ ɧɟɫɤɨɥɶɤɨ, ɩɪɢɱёɦ ɢɡ ɪɚɡɧɵɯ ɦɟɫɬ. ȼ 83% ɨɛɫɥɟɞɨɜɚɧɧɵɯ 
ɩɪɨɛ ɧɚɲёɥɫɹ ɩɥɚɫɬɢɤ, ɧɢ ɨɞɧɚ ɫɬɪɚɧɚ ɧɟ ɦɨɠɟɬ ɩɨɯɜɚɫɬɚɬɶɫɹ ɬɟɦ, ɱɬɨ ɟё 
ɜɨɞɨёɦɵ ɩɨɥɧɨɫɬɶɸ ɱɢɫɬɵɟ.  

ȿɳɟ ɨɞɧɨɣ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɦɢɤɪɨɩɥɚɫɬɢɤɨɜ ɫɱɢɬɚɸɬ 
ɢɯ ɜɵɫɨɤɭɸ ɫɨɪɛɰɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɦɨɪɫɤɨɣ ɜɨɞɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 

ɫɨɞɟɪɠɚɧɢɟ ɫɬɨɣɤɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɬɚɤɢɯ 
ɦɢɤɪɨɩɥɚɫɬɢɤɚɯ-ɫɨɪɛɟɧɬɚɯ ɧɚ 6 ɩɨɪɹɞɤɨɜ ɩɪɟɜɨɫɯɨɞɢɬ ɤɨɧɰɟɧɬɪɚɰɢɸ ɷɬɢɯ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɦɨɪɫɤɨɣ ɜɨɞɟ. ɋɭɳɟɫɬɜɭɟɬ ɜɵɫɨɤɚɹ 
ɜɟɪɨɹɬɧɨɫɬɶ ɛɢɨɧɚɤɨɩɥɟɧɢɹ ɢ ɩɟɪɟɧɨɫɚ ɩɨ ɩɢɳɟɜɨɣ ɰɟɩɢ ɰɟɥɨɝɨ ɪɹɞɚ 
ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ, ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ ɦɢɤɪɨɩɥɚɫɬɢɤɚɦɢ. 

ɍɬɢɥɢɡɚɰɢɹ ɢɡɞɟɥɢɣ ɢɡ ɩɥɚɫɬɢɤɚ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɥɢɷɬɢɥɟɧɚ, ɫɬɚɥɚ 
ɩɪɨɛɥɟɦɨɣ ɩɥɚɧɟɬɚɪɧɨɝɨ ɦɚɫɲɬɚɛɚ. ȼ 2014 ɝɨɞɭ ɟɜɪɨɩɟɣɫɤɢɟ ɭɱёɧɵɟ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɥɸɛɢɬɟɥɢ ɦɨɥɥɸɫɤɨɜ ɩɨɬɪɟɛɥɹɸɬ ɨɤɨɥɨ 11 000 ɤɪɨɲɟɱɧɵɯ 
ɱɚɫɬɢɰ ɩɥɚɫɬɢɤɚ ɜ ɝɨɞ. Ɍɨ ɟɫɬɶ, ɟɫɥɢ ɟɠɟɞɧɟɜɧɨ ɜɵɩɢɜɚɬɶ ɨɤɨɥɨ ɞɜɭɯ ɥɢɬɪɨɜ 
ɜɨɞɵ, ɧɚɩɪɢɦɟɪ, ɜ ɋɒȺ, ɬɨ ɟɠɟɝɨɞɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥёɧɧɨɝɨ ɱɟɥɨɜɟɤɨɦ 
ɩɥɚɫɬɢɤɚ ɫɨɫɬɚɜɢɬ ɨɤɨɥɨ 7000 ɦɢɤɪɨɱɚɫɬɢɰ. Ɇɢɤɪɨɩɥɚɫɬɢɤ ɨɤɚɡɵɜɚɸɬ 
ɜɪɟɞɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. 

Ɍɚɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɟɦɢɧɭɟɦɨ ɩɪɢɜɟɞёɬ ɤ ɞɟɮɢɰɢɬɭ 
ɱɢɫɬɨɣ ɩɪɟɫɧɨɣ ɜɨɞɵ ɢ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫ: «Ƚɪɹɞɭɬ ɥɢ ɜɨɣɧɵ ɡɚ 
ɜɨɞɭ?» ɉɨ ɩɪɨɝɧɨɡɚɦ ɭɱёɧɵɯ ɜ ɛɥɢɠɚɣɲɢɟ 100 ɥɟɬ ɧɚɫɟɥɟɧɢɟ Ɂɟɦɥɢ 
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ɜɨɡɪɚɫɬёɬ ɟɳё ɧɚ ɧɟɫɤɨɥɶɤɨ ɦɢɥɥɢɚɪɞɨɜ ɱɟɥɨɜɟɤ. Ⱥ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɩɨɬɪɟɛɥɟɧɢɟ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɨɜɵɫɢɬɫɹ ɜ ɞɟɫɹɬɤɢ ɪɚɡ. ȼ ɏ1ɏ ɜɟɤɟ ɥɸɞɢ ɝɢɛɥɢ 
ɡɚ ɦɟɬɚɥɥ, ɜ ɏɏ – ɡɚ ɧɟɮɬɶ, ɚ ɜ ɏɏ1 – ɧɚɱɧɭɬɫɹ ɜɨɣɧɵ ɡɚ ɜɨɞɭ. ɉɨ ɨɰɟɧɤɟ 
ɷɤɫɩɟɪɬɨɜ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɨɤɨɥɨ 300 ɩɨɬɟɧɰɢɚɥɶɧɵɯ 
ɨɱɚɝɨɜ ɤɨɧɮɥɢɤɬɨɜ, ɜɵɡɜɚɧɧɵɯ ɧɟɯɜɚɬɤɨɣ ɜɨɞɵ. ȼ ɧɢɯ ɦɨɠɟɬ ɛɵɬɶ ɜɬɹɧɭɬɨ 
ɛɨɥɟɟ 40 % ɜɫɟɝɨ ɦɢɪɨɜɨɝɨ ɧɚɫɟɥɟɧɢɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɠɢɬɟɥɢ ɫɬɪɚɧ 
ɬɪɟɬɶɟɝɨ ɦɢɪɚ, ɫɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɸ Global Wealth Report.ɗɬɨ ɜ ɩɨɥɧɨɣ 
ɦɟɪɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɧɚɫɟɥɟɧɢɸ ɍɤɪɚɢɧɵ [3]. 

ɍɠɟ ɢɡɜɟɫɬɧɵ ɪɚɡɥɢɱɧɵɟɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɜɨɞ ɨɬ ɩɥɚɫɬɢɤɚ, ɨɪɝɚɧɢɱɟɫɤɢɣ 
ɜɟɳɟɫɬɜ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɬ.ɞ. Ɉɞɢɧ ɢɡ ɬɚɤɢɯ ɫɩɨɫɨɛɨɜ - ɷɬɨ ɭɬɢɥɢɡɚɰɢɹ 
ɩɥɚɫɬɢɤɚ ɩɪɢ ɩɨɦɨɳɢ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ. Ɍɚɤ, ɷɧɬɨɦɨɥɨɝɢ əɩɨɧɢɢ 
ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɝɭɫɟɧɢɰɵ ɧɚɫɟɤɨɦɨɝɨ ɜɢɞɚ Galleria mellonella (ɛɨɥɶɲɚɹ 
ɜɨɫɤɨɜɚɹ ɦɨɥɶ) ɩɨɟɞɚɸɬ ɩɥɚɫɬɢɤ, ɢ ɧɟ ɩɪɨɫɬɨ ɩɨɟɞɚɸɬ, ɚ ɦɨɝɭɬ ɟɝɨ 
ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɛɟɡ ɜɪɟɞɚ ɞɥɹ ɫɟɛɹ. ɋɤɨɪɨɫɬɶ ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɩɥɚɫɬɢɤɚ ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ɜɵɲɟ, ɱɟɦ ɜ ɫɥɭɱɚɟ ɩɨɬɪɟɛɥɟɧɢɹ ɩɥɚɫɬɢɤɚ ɛɚɤɬɟɪɢɹɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɨɱɢɫɬɢɬɶ ɭɥɢɰɵ ɢ ɜɨɞɨёɦɵ ɨɬ ɩɥɚɫɬɢɤɨɜɨɝɨ ɦɭɫɨɪɚ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɱɟɥɨɜɟɱɟɫɬɜɨ ɩɵɬɚɟɬɫɹ ɪɚɡɭɦɧɨ ɩɨɞɯɨɞɢɬɶ ɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. Ʉ ɩɪɢɦɟɪɭ, ɜ ɋɒȺ ɩɨɹɜɢɥɢɫɶ «ɛɚɧɤɢ 
ɜɨɞɵ» - ɫɜɨɟɝɨ ɪɨɞɚ ɛɢɪɠɢ, ɝɞɟ ɮɟɪɦɟɪɵ ɦɨɝɭɬ ɩɪɟɞɥɨɠɢɬɶ ɡɚɩɚɫɵ 
ɢɦɟɸɳɟɣɫɹ ɭ ɧɢɯ ɜɨɞɵ, ɟɫɥɢ ɧɢɦ ɧɟɬ ɫɟɣɱɚɫ ɧɚɞɨɛɧɨɫɬɢ ɜ ɧɟɣ. ɂɡɥɢɲɤɢ ɟё 
ɩɪɨɞɚɸɬɫɹ, ɚ ɧɟ ɬɪɚɬɹɬɫɹ ɛɟɡ ɜɫɹɤɨɣ ɩɨɥɶɡɵ. 

Ɍɪɭɞɧɨ ɨɫɨɡɧɚɬɶ ɝɥɨɛɚɥɶɧɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɩɪɨɛɥɟɦɭ, ɜɫɬɚɜɲɭɸ ɩɟɪɟɞ 
ɱɟɥɨɜɟɱɟɫɬɜɨɦ. ɉɨɷɬɨɦɭ ɨɞɧɢɦ ɢɡ ɭɫɥɨɜɢɣ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ ɹɜɥɹɟɬɫɹ 
ɫɨɡɞɚɧɢɟ ɧɨɜɟɣɲɢɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɛɢɨɫɵɪɶɹ - ɬɪɚɞɢɰɢɨɧɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɩɪɢɨɛɪɟɬɚɸɬ ɧɨɜɵɟ ɭɧɢɤɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ, ɱɬɨ ɞɚёɬ ɜɫɟ ɨɫɧɨɜɚɧɢɹ 
ɧɚɡɵɜɚɬɶ ɢɯ ɮɚɧɬɚɫɬɢɱɟɫɤɨɣ ɪɟɚɥɶɧɨɫɬɶɸ ɏɏI ɜɟɤɚ[4]. 

Ⱥɧɚɥɢɡɢɪɭɹ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɰɟɫɫ ɭɧɢɱɬɨɠɟɧɢɹ 
ɡɟɦɧɵɯ ɪɟɫɭɪɫɨɜ ɡɚɩɭɳɟɧ ɞɚɜɧɨ ɢ ɦɵ ɧɚ ɧɨɜɨɦ ɭɪɨɜɧɟ ɨɫɨɡɧɚɟɦ, ɱɬɨ ɫɩɚɫɚɬɶ 
ɧɟɨɛɯɨɞɢɦɨ ɯɨɬɹ ɛɵ ɬɨ, ɱɬɨ ɫɨɯɪɚɧɢɥɨɫɶ.ɉɨɢɫɤ ɨɩɬɢɦɚɥɶɧɵɯ ɦɟɬɨɞɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɢɤɚ ɨɬɧɨɫɢɬɫɹ ɫɟɝɨɞɧɹ ɤ ɚɪɯɢɜɚɠɧɵɦ 
ɡɚɞɚɱɚɦ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
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ɛɿɨɥɨɝɿɱɧɨʀ ɰɿɧɧɨɫɬɿ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. ɍ ɰɶɨɦɭ ɜɟɥɢɤɚ ɪɨɥɶ ɧɚɥɟɠɢɬɶ 
ɬɟɯɧɨɥɨɝɿɹɦ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɿ ɩɪɨɰɟɫɚɦ ɩɟɪɟɪɨɛɤɢ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɫɢɪɨɜɢɧɢ. Ɏɚɯɿɜɰɿ ɪɨɡɝɥɹɞɚɸɬɶ ɜɨɞɭ, ɹɤ ɬɟɯɧɨɥɨɝɿɱɧɭ 
ɫɢɪɨɜɢɧɭ ɞɥɹ ɨɞɟɪɠɚɧɧɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɜɢɫɨɤɨɹɤɿɫɧɢɯ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɿ 
ɧɚɩɨʀɜ, ɚ ɬɚɤɨɠ ɹɤ ɪɨɡɱɢɧɧɢɤ, ɯɨɥɨɞɨɚɝɟɧɬ, ɩɚɪɨɭɬɜɨɪɸɜɚɱ ɿ ɬɟɩɥɨɧɨɫɿɣ ɜ 
ɟɧɟɪɝɟɬɢɰɿ. Ⱦɨ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɜɿɞɧɨɫɹɬɶ ɧɚɫɢɱɟɧɿ ɞɜɨɨɤɫɢɞɨɦ ɜɭɝɥɟɰɸ 
(ɝɚɡɨɜɚɧɿ) ɿ ɛɟɡ ɧɶɨɝɨ (ɧɟɝɚɡɨɜɚɧɿ) ɜɨɞɧɿ ɪɨɡɱɢɧɢ ɫɭɦɿɲɟɣ ɰɭɤɪɨɜɨɝɨ ɫɢɪɨɩɭ ɚɛɨ 
ɰɭɤɪɨɡɚɦɿɧɸɜɚɱɿɜ, ɩɥɨɞɨɨɜɨɱɟɜɢɯ ɫɨɤɿɜ ɧɚɬɭɪɚɥɶɧɢɯ ɚɛɨ ɫɩɢɪɬɨɜɚɧɢɯ, 
ɟɤɫɬɪɚɤɬɿɜ ɩɥɨɞɨɜɨ-ɹɝɿɞɧɢɯ, ɨɜɨɱɟɜɢɯ, ɡ ɪɨɫɥɢɧɧɨʀ ɿ ɡɟɪɧɨɜɨʀ ɫɢɪɨɜɢɧɢ, ɧɚɫɬɨʀɜ 
ɬɪɚɜ, ɩɪɹɧɨɳɿɜ, ɰɢɬɪɭɫɨɜɢɯ, ɜɢɧ, ɟɫɟɧɰɿɣ, ɚɪɨɦɚɬɢɡɚɬɨɪɿɜ, ɤɨɧɰɟɧɬɪɨɜɚɧɢɯ 
ɨɫɧɨɜ ɞɥɹ ɧɚɩɨʀɜ, ɛɚɪɜɧɢɤɿɜ, ɯɚɪɱɨɜɢɯ ɤɢɫɥɨɬ, ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ ɬɚ 
ɿɧɲɢɯ ɤɨɦɩɨɧɟɧɬɿɜ. ɇɚ ɡɚɜɨɞɚɯ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɪɨɛɥɹɬɶ ɬɚɤɨɠ 
ɫɥɚɛɨɚɥɤɨɝɨɥɶɧɿ ɧɚɩɨʀ - ɝɚɡɨɜɚɧɿ ɿ ɧɟɝɚɡɨɜɚɧɿ. ȼɨɧɢ ɩɪɢɝɨɬɨɜɥɟɧɿ ɡ ɜɨɞɢ, ɫɨɤɿɜ, 
ɤɨɧɰɟɧɬɪɚɬɿɜ ɫɨɤɿɜ, ɩɪɨɞɭɤɬɿɜ ɛɞɠɿɥɶɧɢɰɬɜɚ; ɧɚɫɬɨʀɜ ɿ ɟɤɫɬɪɚɤɬɿɜ ɪɨɫɥɢɧɧɨʀ 
ɫɢɪɨɜɢɧɢ; ɰɭɤɪɭ ɚɛɨ ɣɨɝɨ ɡɚɦɿɧɧɢɤɿɜ; ɯɚɪɱɨɫɦɚɤɨɜɢɯ ɿ ɚɪɨɦɚɬɢɱɧɢɯ ɞɨɛɚɜɨɤ; 
ɛɚɪɜɧɢɤɿɜ ɿ ɿɧɲɢɯ ɤɨɦɩɨɧɟɧɬɿɜ.ɇɚɩɨʀ ɫɩɟɰɿɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɪɟɚɥɿɡɭɸɬɶ 
ɜɢɡɧɚɱɟɧɢɦ ɤɚɬɟɝɨɪɿɹɦ ɫɩɨɠɢɜɚɱɿɜ (ɞɿɬɢ, ɫɩɨɪɬɫɦɟɧɢ, ɯɜɨɪɿ ɣ ɿɧɲɿ) ɹɤ 
ɥɿɤɭɜɚɥɶɧɨ- ɩɪɨɮɿɥɚɤɬɢɱɧɿ ɡɚɫɨɛɢ, ɳɨ ɨɛɨɜ'ɹɡɤɨɜɨ ɩɨɜɢɧɧɨ ɛɭɬɢ ɩɿɞɬɜɟɪɞɠɟɧɨ 
ɜɢɫɧɨɜɤɨɦ ɡɝɿɞɧɨ ɡ ɜɢɦɨɝɚɦɢ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ'ɹ ɍɤɪɚʀɧɢ.  

ɍ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɹɤɨɫɬɿ ɜɢɯɿɞɧɨʀ ɜɨɞɢ ɿ ɜɢɞɭ ɧɚɩɨɸ ɮɭɧɤɰɿɨɧɚɥɶɧɚ ɫɯɟɦɚ 
ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ ɦɚє ɪɿɡɧɨɦɚɧɿɬɧɿ ɤɨɦɛɿɧɨɜɚɧɿ ɜɚɪɿɚɰɿʀ, ɚɞɠɟ ɰɟ - 

ɛɚɝɚɬɨɫɬɚɞɿɣɧɢɣ ɩɪɨɰɟɫ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɚɩɚɪɚɬɿɜ ɿ ɦɚɲɢɧ ɪɿɡɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. 
ȼɢɛɿɪ ɫɩɨɫɨɛɭ ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɹɤɨɫɬɿ ɜɢɯɿɞɧɨʀ ɜɨɞɢ, ɩɪɢɣɧɹɬɨʀ 
ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ, ɩɨɬɭɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɿɧɞɢɜɿɞɭɚɥɶɧɨ 
ɞɥɹ ɤɨɠɧɨɝɨ ɡɚɜɨɞɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɥɚɫɬɢɜɢɯ ɣɨɦɭ ɨɫɨɛɥɢɜɨɫɬɟɣ.  

ȼɢɦɨɝɢ ɞɨ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɜɨɞɢ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɯɚɪɱɨɜɿɣ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɛɿɥɶɲɿ, ɧɿɠ ɞɨ ɩɢɬɧɨʀ ɜɨɞɢ. Ⱦɨ ɜɨɞɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ 

ɜɿɞɧɨɫɢɬɶɫɹ ɜɨɞɚ, ɤɨɬɪɚ є ɧɟɡɚɦɿɧɧɨɸ ɫɢɪɨɜɢɧɨɸ ɿ ɜɯɨɞɢɬɶ ɞɨ ɫɤɥɚɞɭ ɛɚɝɚɬɶɨɯ 
ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɿ ɧɚɩɨʀɜ, ɬɚɤɨɠ ɜɨɞɚ, ɹɤɚ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɤɨɧɬɚɤɬɭє ɡ 
ɯɚɪɱɨɜɨɸ ɫɢɪɨɜɢɧɨɸ ɿ ɧɚɩɿɜɩɪɨɞɭɤɬɚɦɢ ɜ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ. Ⱦɨ 
ɜɨɞɢ ɬɟɯɧɿɱɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɜɿɞɧɨɫɢɬɶɫɹ ɜɨɞɚ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɜɫɿɯ ɫɬɚɞɿɹɯ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ 
ɩɪɨɞɭɤɬɿɜ ɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ ɜ ɰɿɥɨɦɭ. Ɍɚɤɚ ɜɨɞɚ ɧɟ ɦɚє 
ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ ɤɨɧɬɚɤɬɭ ɡ ɫɢɪɨɜɢɧɨɸ, ɧɚɩɿɜɩɪɨɞɭɤɬɚɦɢ ɿ ɝɨɬɨɜɨɸ 
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ɩɪɨɞɭɤɰɿєɸ, ɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ ɞɥɹ ɨɯɨɥɨɞɠɭɜɚɧɧɹ 
ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ ɬɚ ɩɪɨɞɭɤɬɿɜ, ɦɢɬɬɹ ɜɢɪɨɛɧɢɱɢɯ ɣ ɿɧɲɢɯ ɩɪɢɦɿɳɟɧɶ ɬɨɳɨ. 

 ȼ ɩɪɨɰɟɫɿ ɩɪɢɝɨɬɭɜɚɧɧɹ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɦɨɠɥɢɜɟ ɤɨɪɟɝɭɜɚɧɧɹ 
ɨɤɪɟɦɢɯ ɩɨɤɚɡɧɢɤɿɜ ɜɨɞɢ (ɪɇ, ɥɭɠɧɿɫɬɶ) ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɯɨɞɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɩɪɨɰɟɫɭ. Ⱦɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɨɤɪɟɦɢɯ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ ɞɨɩɭɫɤɚєɬɶɫɹ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɨɞɭ ɡ ɿɧɲɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɫɨɥɟɣ, ɨɛɭɦɨɜɥɟɧɢɦ ɧɨ-

ɪɦɚɬɢɜɧɨ-ɬɟɯɧɿɱɧɨɸɞɨɤɭɦɟɧɬɚɰɿєɸ ɧɚ ɤɨɧɤɪɟɬɧɢɣ ɜɢɞ ɩɪɨɞɭɤɰɿʀ. 
ȼɥɚɫɬɢɜɨɫɬɹɦɢ ɜɨɞɢ ɿ ʀʀ ɹɤɿɫɬɸ ɜɢɡɧɚɱɚɸɬɶɫɹ ɬɟɯɧɨɥɨɝɿʀ ɪɿɡɧɢɯ ɜɢɞɿɜ ɧɚɩɨʀɜ, 
ʀɯɧɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɿ ɫɬɿɣɤɿɫɬɶ. Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ, ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ, 
ɩɚɪɚɡɢɬɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɿ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɩɢɬɧɨʀ ɜɨɞɢ, ɳɨ ɧɚɞɯɨɞɢɬɶ ɡ 
ɰɟɧɬɪɚɥɿɡɨɜɚɧɢɯ ɞɠɟɪɟɥ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɧɨɪɦɚɦ 
ɪɟɝɥɚɦɟɧɬɨɜɚɧɢɦɢ Ⱦɋɚɇɉɿɇ «Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ 
ɞɥɹ ɫɩɨɠɢɜɚɧɧɹ ɥɸɞɢɧɨɸ». ȼɢɦɨɝɢ ɞɨ ɜɨɞɢ ɭ ɛɟɡɚɥɤɨɝɨɥɶɧɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ є 
ɛɿɥɶɲ ɫɤɥɚɞɧɢɦɢ ɿ ɫɩɟɰɢɮɿɱɧɢɦɢ, ɧɿɠ ɞɨ ɡɜɢɱɚɣɧɨʀ ɩɢɬɧɨʀ ɜɨɞɢ. ȼɨɞɚ є ɧɟ 
ɬɿɥɶɤɢ ɨɫɧɨɜɧɨɸ ɫɤɥɚɞɨɜɨɸ ɱɚɫɬɢɧɨɸ ɰɿɥɶɨɜɨɝɨ ɩɪɨɞɭɤɬɭ ɜɢɪɨɛɧɢɰɬɜɚ, ɚɥɟ ɿ 
ɫɟɪɟɞɨɜɢɳɟɦ, ɞɟ ɜɿɞɛɭɜɚɸɬɶɫɹ ɪɿɡɧɨɦɚɧɿɬɧɿ ɯɿɦɿɱɧɿ ɪɟɚɤɰɿʀ, ɹɤɿ ɡɭɦɨɜɥɸɸɬɶ 
ɩɨɬɪɿɛɧɢɣ ɩɟɪɟɛɿɝ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ. ȼɿɞ ɫɤɥɚɞɭ ɿ ɫɬɚɧɭ ɿɨɧɿɜ ɪɿɡɧɢɯ 
ɯɿɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɭ ɜɨɞɿ ɡɚɥɟɠɚɬɶ ɧɚɜɿɬɶ ɮɪɭɤɬɨɜɨ-ɫɨɪɬɨɜɿ ɨɫɨɛɥɢɜɨɫɬɿ ɩɟɜɧɢɯ 
ɬɢɩɿɜ ɫɨɤɨɜɦɿɫɧɢɯ ɧɨɩɨʀɜ. Ƚɨɥɨɜɧɢɦ ɩɨɤɚɡɧɢɤɨɦ ɞɥɹ ɨɰɿɧɤɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɜɨɞɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ є ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 
ɬɢɯ ɿɨɧɿɜ, ɹɤɿ ɧɚɣɛɿɥɶɲɟ ɜɩɥɢɜɚɸɬɶ ɧɚ ɚɤɬɢɜɧɭ ɤɢɫɥɨɬɧɿɫɬɶ ɫɟɪɟɞɨɜɢɳɚ. 
ȼɟɥɢɱɢɧɚ ɪɇ ɫɤɥɚɞɧɨʀ ɛɭɮɟɪɧɨʀ ɫɢɫɬɟɦɢ ɫɢɪɨɩɿɜ ɚɛɨ ɮɪɭɤɬɢɜɨɜɦɿɫɧɨʀ ɫɢɪɨɜɢɧɢ 
ɮɨɪɦɭєɬɶɫɹ ɡɚɜɞɹɤɢ, ɨɫɧɨɜɧɨɦɭ, ɜɦɿɫɬɭ ɮɨɫɮɚɬ-ɿɨɧɿɜ ɇ2ɊɈ4
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- ,ɹɤɿ 
ɩɟɪɟɯɨɞɹɬɶ ɜ ɪɨɡɱɢɧ ɿɡ ɫɢɪɨɜɢɧɢ. Ɂɦɿɧɢ ɪɇ ɜɿɞɛɭɜɚɸɬɶɫɹ, ɹɤɳɨ ɩɨɪɭɲɭєɬɶɫɹ 
ɿɨɧɧɚ ɪɿɜɧɨɜɚɝɚ ɜɧɚɫɥɿɞɨɤ ɞɿʀ ɤɚɬɿɨɧɿɜ ɬɚ ɚɧɿɨɧɿɜ ɜɨɞɢ ɧɚɮɨɫɮɚɬ-ɿɨɧɢ. 

ɍ ɜɨɞɿ ɩɨɪɹɞ ɡ ɧɟɨɪɝɚɧɿɱɧɢɦɢ ɫɩɨɥɭɤɚɦɢ ɩɪɢɫɭɬɧɿ ɛɿɥɶɲ ɫɤɥɚɞɧɿ ɨɪɝɚɧɿɱɧɿ 
ɪɟɱɨɜɢɧɢ. ȼɨɧɢ ɦɨɠɭɬɶ ɡɧɚɯɨɞɢɬɢɫɶ ɭ ɜɨɞɿ ɜ ɪɨɡɱɢɧɧɨɦɭ, ɤɨɥɨʀɞɧɨɦɭ ɚɛɨ 
ɡɚɜɢɫɥɨɦɭ ɫɬɚɧɿ,  ɿ ɬɚɤɨɠ ɜɿɞɿɝɪɚɸɬɶ ɜɚɠɥɢɜɭ ɪɨɥɶ. ɍ ɡɜ’ɹɡɤɭ ɜ ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɸ 
ɰɢɯ ɪɟɱɨɜɢɧ ɤɿɥɶɤɿɫɧɨ ʀɯ ɨɰɿɧɸɸɬɶ ɡɚ ɫɬɭɩɟɧɟɦ ɨɤɢɫɧɟɧɧɹ ɜɨɞɢ, ɬɨɛɬɨ ɤɿɥɶɤɿɫɬɶ 
ɤɢɫɧɸ, ɳɨ ɩɨɬɪɿɛɧɚ ɞɥɹ ɨɤɢɫɧɟɧɧɹ ɞɨɦɿɲɨɤ ɭ ɞɚɧɨɦɭ ɨɛ`єɦɿ, ɚɛɨ ɟɤɜɿɜɚɥɟɧɬɧɨɸ 
ɤɿɥɶɤɿɫɬɸ ɿɧɲɨɝɨ ɨɤɢɫɥɸɜɚɱɚ. ɇɚɣɱɚɫɬɿɲɟ ɧɚ ɩɪɚɤɬɢɰɿ ɨɤɢɫɥɸɜɚɧɿɫɬɶ 
ɜɢɡɧɚɱɚɸɬɶ ɨɛɪɨɛɤɨɸ ɞɨɫɥɿɞɧɨʀ ɜɨɞɢ ɦɚɪɝɚɧɰɟɜɨɤɢɫɥɢɦ ɤɚɥɿєɦ (ɩɟɪɦɚɧɝɚɧɚɬɧɟ 
ɨɤɢɫɥɟɧɧɹ). 

Ɂɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɜɨɞɚ ɩɨɜɢɧɧɚ ɛɭɬɢ ɛɚɤɬɟɪɿɚɥɶɧɨ ɱɢɫɬɨɸ. 
ɍ ɩɢɬɧɿɣ ɿ ɬɟɯɧɨɥɨɝɿɱɧɿɣ ɜɨɞɿ, ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɛɚɤɬɟɪɿɣ ɜ 1 ɫɦ3 ɧɟ ɩɨɜɢɧɧɚ 
ɩɟɪɟɜɢɳɭɜɚɬɢ 100. Ʉɨɥɿ-ɿɧɞɟɤɫɩɨɜɢɧɟɧ ɛɭɬɢ ɧɟ ɛɿɥɶɲɟ 3, ɬɨɛɬɨ ɜ 1 ɞɦ3 ɜɨɞɢ ɧɟ 
ɩɨɜɢɧɧɨ ɛɭɬɢ ɛɿɥɶɲɟ 3 ɤɢɲɤɨɜɢɯ ɩɚɥɢɱɨɤ. Ⱥɤɨɥɿ-ɬɢɬɪɧɟ ɦɟɧɲɟ 300 ɫɦ3 (ɧɟ 
ɛɿɥɶɲɟ 1 ɤɢɲɤɨɜɨʀ ɩɚɥɢɱɤɢ ɧɚ 300 ɫɦ3 ɜɨɞɢ). 
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ɍȾɄ 504.4 
 

ȺɇȺɅɂɁ ɉɊɈȻɅȿɆ ȼɈȾɈɈȻȿɋɉȿɑȿɇɂə ɂ ɄȺɑȿɋɌȼȺ ȼɈȾ 
ȻɘȼȿɌɇɈȽɈ ɄɈɆɉɅȿɄɋȺ ȼ ɝ.ɈȾȿɋɋȺ 

 
Ȼɟɪɟɡɨɜɫɤɚɹ Ʌ.ȼ., ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɜɵɫɲɟɣ ɤɚɬɟɝɨɪɢɢ, 

ɉɨɛɟɪɟɠɧɸɤ Ɋ.Ⱥ., ɫɬɭɞɟɧɬ ȱȱȱ ɤɭɪɫɚ 

 

Ʉɨɥɥɟɞɠ ɧɟɮɬɟɝɚɡɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɧɠɟɧɟɪɢɢ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɫɟɪɜɢɫɚ 

Ɉɞɟɫɫɤɨɣ ɧɚɰɢɨɧɚɥɶɧɨɣ ɚɤɚɞɟɦɢɢ ɩɢɳɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɝ.Ɉɞɟɫɫɚ 

 

Ɉɫɧɨɜɨɣ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ ɢ ɠɢɜɨɬɧɵɯ ɹɜɥɹɟɬɫɹ ɱɢɫɬɚɹ ɜɨɞɚ. 
ɉɪɨɛɥɟɦɚ ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɞɥɹ Ɉɞɟɫɫɤɨɣ ɨɛɥɚɫɬɢ  
ɱɪɟɡɜɵɱɚɣɧɨ ɚɤɬɭɚɥɶɧɚ ɜ ɫɜɹɡɢ  ɫ ɟɟ ɤɪɚɣɧɟ  ɨɝɪɚɧɢɱɟɧɧɵɦɢ  ɩɪɢɪɨɞɧɵɦɢ 
ɡɚɩɚɫɚɦɢ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɡ-ɡɚ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɚɧɬɪɨɩɨɝɟɧɧɨɣ 
ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɭɯɭɞɲɚɸɬɫɹ ɢɯ ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɟɞɟɬ ɤ ɨɛɨɫɬɪɟɧɢɸ 
ɩɪɨɛɥɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɵ.  

Ƚɥɚɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɰɟɧɬɪɚɥɶɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ ɹɜɥɹɟɬɫɹ 
ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɡɚɛɨɪ  ɢɡ ɪ.Ⱦɧɟɫɬɪ, ɜ ɤɨɬɨɪɨɣ ɢɫɯɨɞɧɨɟ ɤɚɱɟɫɬɜɨ ɜɨɞɵ 
ɭɠɟ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɬɢɜɚɦ. ɇɢɡɨɜɶɹ ɪɟɤɢ  Ⱦɧɟɫɬɪ, 
ɹɜɥɹɹɫɶ ɜɨɞɨɢɫɬɨɱɧɢɤɨɦ  1-ɣ ɤɚɬɟɝɨɪɢɢ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɭɠɟ ɛɨɥɟɟ 100 ɥɟɬ 
ɨɫɬɚɸɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɞɥɹ ɝ.Ɉɞɟɫɫɵ ɢ 
ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ. ȼ 33-ɯ ɤɢɥɨɦɟɬɪɚɯ ɨɬ ɉɚɥɶɦɢɪɵ ɜ ɪɚɣɨɧɟ 
ɫ. Ɇɚɹɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨɞɨɡɚɛɨɪ, ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɧɚ ɟɞɢɧɫɬɜɟɧɧɨɦ ɜɨɞɨɨɱɢɫɬɧɨɦ ɤɨɦɩɥɟɤɫɟ «Ⱦɧɟɫɬɪ» ɦɨɳɧɨɫɬɶɸ 820 
ɬɢɫ.ɦ3/ɫɭɬɤɢ [3]. ɇɚ ɫɬɚɧɰɢɢ ɨɱɢɫɬɤɢ ɭɫɬɚɧɨɜɥɟɧɵ 69 ɮɢɥɶɬɪɨɜ, ɜɨɞɭ 
ɩɪɨɦɵɜɚɸɬ ɱɟɪɟɡ ɫɥɨɢ ɩɟɫɤɚ, ɨɬɫɬɚɢɜɚɸɬ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɸɬ ɠɢɞɤɢɦ ɯɥɨɪɨɦ. 
Ɉɬ ɱɚɫɬɢ, ɢɦɟɧɧɨ ɷɬɨ ɢ ɫɬɚɥɨ ɩɪɢɱɢɧɨɣ ɜɨɡɪɚɫɬɚɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɢɞɨɜ ɢ 
ɭɜɟɥɢɱɟɧɢɹ ɨɛɳɟɣ ɫɬɟɩɟɧɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɡɚ ɩɨɫɥɟɞɧɢɟ 20 ɥɟɬ. ɉɨɫɥɟ ɷɬɨɝɨ 
ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ ɩɨɞɚɸɬ ɟɟ ɧɚ ɫɟɦɶ ɝɥɚɜɧɵɯ ɜɨɞɨɜɨɞɨɜ. Ɍɚɤ ɜɨɞɚ ɢ 
ɩɨɫɬɭɩɚɟɬ ɜ Ɉɞɟɫɫɭ. Ʉɫɬɚɬɢ ɡɚ ɫɭɬɤɢ ɝɨɪɨɞ ɩɨɬɪɟɛɥɹɟɬ ɞɨ 750 ɬɵɫɹɱ ɦ3. 

ɇɚ ɫɟɝɨɞɧɹ ɨɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɸ ɪɟɱɧɨɣ ɜɨɞɵ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ  
350 - 840 ɦɝ/ɞɦ3 ɫɨ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɤɨɥɨ 500 ɦɝ/ɥ, ɠёɫɬɤɨɫɬɶ -  ɨɬ 3,7 
ɞɨ 7,0 ɦɝ-ɷɤɜ./ɞɦ3, ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ ɜ ɫɪɟɞɧɟɦ – 20-30 ɦɝ/ɞɦ3, ɧɨ ɜ 
ɩɟɪɢɨɞ ɩɚɜɨɞɤɚ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 120 ɦɝ/ɞɦ3. ɋɨɞɟɪɠɚɧɢɟ ɮɬɨɪɢɞɨɜ ɩɨ 
ɩɪɟɠɧɟɦɭ ɧɢɡɤɨɟ - ɦɟɧɟɟ 0,5 ɦɝ/ɥ. 

ȼɟɫɧɨɣ ɷɬɨɝɨ ɝɨɞɚ ɩɨɤɚɡɚɬɟɥɶ ɏɉɄ  ɤɨɥɟɛɚɥɫɹ ɜ ɩɪɟɞɟɥɚɯ 11,9-20,3 

ɦɝɈ2/ɞɦ3 ɩɪɢ ɞɨɩɭɫɬɢɦɨɦ ɧɟ ɛɨɥɟɟ 30 ɦɝɈ2/ɞɦ3, ɨɤɢɫɥɹɟɦɨɫɬɶ – ɞɨ 4  ɦɝ/ɞɦ3, 

ȻɉɄɩɨɥɧ. –  4 ɦɝɈ2/ɞɦ3. Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ ɢ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɚɹ 
ɡɚɝɪɹɡɧɟɧɧɨɫɬɶ ɪɟɱɧɨɣ ɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɚɬɨɝɟɧɧɵɦɢ ɜɢɪɭɫɚɦɢ [2]. 

ɇɟɪɟɝɭɥɢɪɭɟɦɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɤɢ ɜ ɯɨɡɹɣɫɬɜɟɧɧɵɯ  ɰɟɥɹɯ, ɨɫɨɛɟɧɧɨ  ɜ 
ɤɚɱɟɫɬɜɟ  ɩɪɢɟɦɧɢɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɚ ɬɚɤɠɟ ɩɨɫɬɭɩɥɟɧɢɟ ɫɦɵɜɨɜ ɫ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ, ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɨɤɢɫɥɹɟɦɨɫɬɢ ɪɟɱɧɨɣ 
ɜɨɞɵ ɢ ɡɚɝɪɹɡɧɟɧɢɸ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, ɮɟɧɨɥɚɦɢ, ɮɨɪɦɚɥɶɞɟɝɢɞɚɦɢ ɢ  ɪɹɞɨɦ  
ɞɪɭɝɢɯ ɜɟɳɟɫɬɜ. 
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ɋɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɟɡɟɪɜɭɚɪɵ ɢ 
ɜɨɞɨɩɪɨɜɨɞɧɵɟ ɫɟɬɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɨɤɚɡɚɥɢɫɶ 
ɜ ɫɨɫɬɨɹɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɩɚɞɤɚ, ɭɫɬɚɪɟɥɢ, ɜɵɪɚɛɨɬɚɥɢ ɫɜɨɣ ɪɟɫɭɪɫ ɢ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟ ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢ 
ɤɚɱɟɫɬɜɨ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɭɸ 
ɫɢɬɭɚɰɢɸ ɜ ɪɟɝɢɨɧɟ [1]. 

ȼ ɫɬɪɭɤɬɭɪɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɛɥɚɫɬɢ 48% ɡɚɛɪɚɧɧɨɣ ɜɨɞɵ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ, 14% – ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 6% – ɧɚ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 22% – ɨɪɨɲɟɧɢɟ, 10% – ɪɵɛɧɨɟ ɯɨɡɹɣɫɬɜɨ. 
ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɨɯɜɚɱɟɧɨ ɥɢɲɶ 57% ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ. ȼ ɷɬɢɯ ɜɨɞɨɩɪɨɜɨɞɚɯ ɜ 83% ɫɥɭɱɚɟɜ ɜɨɞɚ ɧɟ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɝɨɫɫɬɚɧɞɚɪɬɚ «ɜɨɞɚ ɩɢɬɶɟɜɚɹ». ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ 5 ɜɨɞɨɡɚɛɨɪɨɜ. Ɉɤɨɥɨ ɩɨɥɨɜɢɧɵ ɧɚɫɟɥɟɧɢɹ ɨɛɥɚɫɬɢ 
ɢɫɩɨɥɶɡɭɟɬ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɚɥɢɱɢɟ 5,5 ɬɵɫ. ɚɪɬɟɡɢɚɧɫɤɢɯ 
ɫɤɜɚɠɢɧ (ɞɨ 20% ɢɡ ɤɨɬɨɪɵɯ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɟɩɪɢɝɨɞɧɵ), 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɢɬɶɟɜɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ ɫɨɫɬɚɜɥɹɟɬ ɥɢɲɶ 
28%. ȼ ɨɛɥɚɫɬɢ ɨɤɨɥɨ 200 ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ 
ɩɨɥɶɡɭɸɬɫɹ ɩɪɢɜɨɡɧɨɣ ɜɨɞɨɣ (ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɫɟɥɚ Ɍɚɬɚɪɛɭɧɚɪɫɤɨɝɨ, 
ɂɡɦɚɢɥɶɫɤɨɝɨ, Ʉɢɥɢɣɫɤɨɝɨ ɪɚɣɨɧɨɜ ɢ ɬ.ɞ.) [4]. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɞɨɨɯɪɚɧɧɨɝɨ ɪɟɠɢɦɚ ɧɚ ɜɫёɦ ɩɪɨɬɹɠɟɧɢɢ 
Ⱦɧɟɫɬɪɚ  ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɛɨɥɶɲɢɦ ɨɛɴёɦɨɦ  ɫɛɪɨɫɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɫɬɨɱɧɵɯ  ɜɨɞ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɚɜɚɪɢɣɧɵɦɢ ɫɛɪɨɫɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɢ 
Ɇɨɥɞɨɜɵ ɢ Ɂɚɩɚɞɧɨɣ ɍɤɪɚɢɧɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɉɞɟɫɫɤɨɣ ɨɛɥɚɫɬɢ 
ɧɚɫɱɢɬɵɜɚɟɬɫɹ 132 ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɫɛɪɚɫɵɜɚɸɬ ɫɬɨɱɧɵɟ ɜɨɞɵ ɜ 
ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɨɟɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ 24 – ɜ ɨɪɨɫɢɬɟɥɶɧɵɟ ɤɚɧɚɥɵ; 
ɭɬɜɟɪɠɞɟɧɧɵɟ ɩɪɨɟɤɬɵ ɧɨɪɦ ɉȾɋ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɟɫɬɶ ɬɨɥɶɤɨ ɭ 70 
ɩɪɟɞɩɪɢɹɬɢɣ, 62 ɩɪɟɞɩɪɢɹɬɢɹ ɧɟ ɢɦɟɸɬ ɬɚɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɱɬɨ ɭɝɪɨɠɚɟɬ 
ɜɨɞɨɫɧɚɛɠɟɧɢɸ ɧɚɫɟɥɟɧɢɹ ɝ.Ɉɞɟɫɫɵ ɢ ɩɪɢɝɨɪɨɞɧɵɯ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ [3]. 

ɉɨɷɬɨɦɭ, ɜɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɫ ɜɨɞɨɨɛɟɫɩɟɱɟɧɢɟɦ, ɟɞɢɧɫɬɜɟɧɧɵɦ 
ɜɵɯɨɞɨɦ ɹɜɥɹɟɬɫɹ ɞɚɥɶɧɟɣɲɚɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɡɟɦɧɵɯ 
ɜɨɞ ɞɥɹ ɩɢɬɶɟɜɵɯ ɧɭɠɞ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɝ.Ɉɞɟɫɫɵ, ɤɨɬɨɪɵɣ ɧɟ 
ɢɦɟɟɬ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɪɨɦɟ ɪ. Ⱦɧɟɫɬɪ. Ⱦɥɹ 
ɧɚɫɟɥɟɧɢɹ ɝ.Ɉɞɟɫɫɵ ɩɪɟɫɧɵɟ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɦɨɝɭɬ ɫɬɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɩɢɬɶɟɜɵɦ ɢɫɬɨɱɧɢɤɨɦ, ɟɫɥɢ ɤɚɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɨɞɵ ɛɭɞɟɬ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢɥɢ ɞɥɹ ɧɢɯ ɛɭɞɭɬ ɩɪɢɦɟɧɟɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ. 

ȼ ɝ. Ɉɞɟɫɫɚ ɜ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɟ ɠɢɬɟɥɹɦɢ 
ɝɨɪɨɞɚ ɱɟɪɟɡ ɫɟɬɶ ɝɨɪɨɞɫɤɢɯ ɛɸɜɟɬɨɜ ɞɨɫɬɭɩɧɚ ɚɪɬɟɡɢɚɧɫɤɚɹ ɜɨɞɚ. ȼ ɝɨɪɨɞɟ 
ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɫɢɫɬɟɦɚ ɢɡ 17 ɛɸɜɟɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɠɟɬ ɞɚɬɶ ɜ ɫɪɟɞɧɟɦ 15-20 ɬɨɧɧ ɜɨɞɵ ɜ ɞɟɧɶ (ɪɢɫ. 1). ȼɫɟɝɨ 
ɫɢɫɬɟɦɚ ɟɠɟɞɧɟɜɧɨ ɞɚɟɬ ɨɤɨɥɨ 200 ɬɨɧɧ ɱɢɫɬɨɣ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɢ 
ɨɛɫɥɭɠɢɜɚɟɬ ɟɠɟɞɧɟɜɧɨ ɨɤɨɥɨ 200 ɬɵɫ. ɨɞɟɫɫɢɬɨɜ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜɫɟ ɛɸɜɟɬɵ ɪɚɛɨɬɚɸɬ ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ. ɉɨ 
ɤɚɠɞɨɦɭ ɛɸɜɟɬɭ ɪɟɝɭɥɹɪɧɨ ɫɨɫɬɚɜɥɹɸɬɫɹ ɬɚɛɥɢɰɵ ɪɟɡɭɥɶɬɚɬɨɜ ɫɚɧɢɬɚɪɧɨ- 
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ɯɢɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɪɬɟɡɢɚɧɫɤɨɣ ɜɨɞɵ, ɨɱɢɳɟɧɧɨɣ ɜ ɞɚɧɧɨɦ 
ɜɨɞɨɨɱɢɫɬɧɨɦ ɤɨɦɩɥɟɤɫɟ. Ⱥɧɚɥɢɡɢɪɭɸɬɫɹ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɵ: ɮɢɡɢɱɟɫɤɢɟ 
(ɦɭɬɧɨɫɬɶ, ɰɜɟɬɧɨɫɬɶ, ɡɚɩɚɯ, ɜɤɭɫ, ɪɇ), ɯɢɦɢɱɟɫɤɢɟ (ɨɤɢɫɥɹɟɦɨɫɬɶ, ɨɛɳɚɹ 
ɠɟɫɬɤɨɫɬɶ, ɳɟɥɨɱɧɨɫɬɶ, ɚɦɦɢɚɤ, ɧɢɬɪɢɬɵ, ɧɢɬɪɚɬɵ, ɧɚɬɪɢɣ, ɤɚɥɶɰɢɣ, ɦɚɝɧɢɣ, 
ɫɭɥɶɮɚɬɵ, ɯɥɨɪɢɞɵ, ɫɭɯɨɣ ɨɫɬɚɬɨɤ, ɠɟɥɟɡɨ, ɰɢɧɤ, ɦɟɞɶ, ɮɬɨɪ, ɦɚɪɝɚɧɟɰ, 
ɦɵɲɶɹɤ, ɫɜɢɧɟɰ, ɫɟɥɟɧ, ɫɬɪɨɧɰɢɣ, ɛɟɪɢɥɥɢɣ, ɤɚɞɦɢɣ, ɨɫɬɚɬɨɱɧɵɣ ɨɡɨɧ), 
ɫɚɧɢɬɚɪɧɵɟ (ɈɆɑ, ɂɧɞɟɤɫ ȻȽɄɉ). 

 

 

 

Ɋɢɫ. 1 - ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɸɜɟɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ  
ɝ. Ɉɞɟɫɫɵ 

 

ȼɵɜɨɞ. Ɋɟɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝ.Ɉɞɟɫɫɚ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ  ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɭɬɟɦ ɨɛɴɟɞɢɧɟɧɢɹ ɢ ɤɨɨɪɞɢɧɚɰɢɢ ɭɫɢɥɢɣ 
ɨɪɝɚɧɨɜ ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɧɚɭɱɧɵɯ ɭɱɪɟɠɞɟɧɢɣ, ɫɪɟɞɫɬɜ ɦɚɫɫɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ, 
ɧɚɫɟɥɟɧɢɹ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɩɭɬɟɦ ɪɚɡɜɢɬɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɢ ɛɚɡɨɜɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɲɢɪɨɤɢɯ ɫɥɨɟɜ 
ɧɚɫɟɥɟɧɢɹ, ɟɝɨ ɩɪɢɜɥɟɱɟɧɢɟ ɤ ɪɟɚɥɢɡɚɰɢɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
(ɩɨɥɢɬɢɤɢ). Ⱦɥɹ ɷɬɨɝɨ, ɤɨɧɟɱɧɨ, ɧɟɨɛɯɨɞɢɦɵ ɫɢɫɬɟɦɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɟɯɧɨɝɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ 
ɧɚ ɧɟɟ,  ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɢɫɬɟɦ ɜɨɞɨɨɬɜɨɞɚ ɩɨɛɟɪɟɠɶɹ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ, 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨ-ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɩɟɪɟɫɦɨɬɪɟɬɶ ɭɬɜɟɪɠɞɟɧɧɵɟ ɧɨɪɦɚɬɢɜɵ ɢ Ɂɚɤɨɧ ɍɤɪɚɢɧɵ "Ɉ ɩɢɬɶɟɜɨɣ ɜɨɞɟ, 
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ɩɢɬɶɟɜɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɢ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɢ", ɜɜɟɫɬɢ ɛɨɥɟɟ ɫɭɪɨɜɭɸ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɜɨɞɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ.  

 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Ɇɿɫɶɤɨʀ ɰɿɥɶɨɜɨʀ ɩɪɨɝɪɚɦɢ ɨɯɨɪɨɧɢ ɿ ɩɨɥɿɩɲɟɧɧɹ ɫɬɚɧɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɩɪɢɪɨɞɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɦ. Ɉɞɟɫɢ ɧɚ 2017- 2021 ɪɨɤɢ [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://omr.gov.ua/ru/acts/council/92857/ 
2. ɋɚɧɢɬɚɪɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɧɢɡɨɜɶɹ Ⱦɧɟɫɬɪɚ ɤɚɤ ɢɫɬɨɱɧɢɤɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝ.Ɉɞɟɫɫɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://oblses.odessa.ua/information/articles/11-sanitarno-yekologicheskie-

problemy-nizovya-dnestra-kak-istochnika-vodosnabzheniya-godessy.html 

3. Ⱦɟɩɚɪɬɚɦɟɧɬ ɟɤɨɥɨɝɿʀ ɬɚ ɪɨɡɜɢɬɤɭ ɪɟɤɪɟɚɰɿɣɧɢɯ ɡɨɧ/ɉɚɫɩɨɪɬɢ 
ɛɸɞɠɟɬɧɢɯ ɩɪɨɝɪɚɦɦ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://omr.gov.ua/ru/91605 

4. Ɋɟɝɿɨɧɚɥɶɧɚ ɞɨɩɨɜɿɞɶ ɩɪɨ ɫɬɚɧ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɩɪɢɪɨɞɧɨɝɨɫɟɪɟɞɨɜɢɳɚ 

ɜ Ɉɞɟɫɶɤɿɣ ɨɛɥɚɫɬɿ ɭ 2016 ɪɨɰɿ [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
https://dostup.pravda.com.ua/request/13964/response/22466/attach/5/attachment.p

df 

5. Ɂɚɤɨɧ ɍɤɪɚʀɧɢ «ɉɪɨ ɩɢɬɧɭ ɜɨɞɭ, ɩɢɬɧɟ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹɬɚ ɜɨɞɨɜɿɞɜɟ-

ɞɟɧɧɹ» [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
http://zakon0.rada.gov.ua/laws/show/2918-14 

6. Ɂɜɿɬɩɪɨ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɬɚɤɭɥɶɬɭɪɧɨɝɨ 

ɪɨɡɜɢɬɤɭɨɞɟɫɶɤɨʀ ɨɛɥɚɫɬɿ ɡɚ 2017 ɪɿɤ [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. 
7. Ⱦɭɛɪɨɜɚ ɇ.Ƚ., ɋɚɮɪɚɧɨɜ Ɍ.Ⱥ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 

ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɜ Ɉɞɟɫɫɤɨɣ ɚɝɥɨɦɟɪɚɰɢɢ. // Ɇɚɬɟɪɢɚɥɵ VIII ȼɫɟɭɤɪɚɢɧɫɤɨɣ 
ɤɨɧɮɟɪɟɧɰɢɢ «ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɪɟɝɢɨɧɨɜ ɍɤɪɚɢɧɵ». – Ɉɞɟɫɫɚ: 
ɈȽɗɄɍ. – 2006. – ɋ.82-84.  

8. Ƚɥɢɜɢɧɫɤɚɹ Ⱥ.ɇ., Ɉɥɟɣɧɢɤ Ɍ.ɉ. Ɇɨɧɢɬɨɪɢɧɝ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɝ. Ɉɞɟɫɫɵ 
ɢ Ɉɞɟɫɫɤɨɣ ɨɛɥɚɫɬɢ // Ɇɚɬɟɪɢɚɥɵ VI ȼɫɟɭɤɪɚɢɧɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 
«ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɪɟɝɢɨɧɨɜ ɍɤɪɚɢɧɵ». – Ɉɞɟɫɫɚ: ɈȽɗɄɍ. – 2004. – 

ɋ.38-40. ȼɿɫɧɢɤ Ɉɞɟɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɟɤɨɥɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ, 2007, 
ɜɢɩ.4. 

9. ȽɈɋɌ 2874-82 “ȼɨɞɚ ɩɢɬɶɟɜɚɹ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɶ 
ɡɚ ɤɚɱɟɫɬɜɨɦ”. – Ɇ., 1982. 6. Ɂɚɩɨɥɶɫɤɢɣ Ⱥ.Ʉ. ȼɨɞɨɩɨɫɬɚɱɚɧɧɹ, 
ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɬɚ ɹɤɿɫɬɶ ɜɨɞ. – Ʉ. ȼɢɳɚ ɲɤɨɥɚ, 2005. - 671ɫ. 
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ɍȾɄ [664.013.7+332.872.23] (477.74) 

 

ɉɊɈȻɅȿɆɂ ɌȿɏɇɈɅɈȽȱȲ ɉɂɌɇɈȽɈ ȼɈȾɈɉɈɋɌȺɑȺɇɇə 
ɇȺɋȿɅȿɇɇə ȱ ɏȺɊɑɈȼɂɏ ɉȱȾɉɊɂЄɆɋɌȼ Ɇ. ɌȺɌȺɊȻɍɇȺɊɂ 

 
Ʉɨɛɭɲɤɿɧɚɇ.ɋ., ɛɚɤɚɥɚɜɪ, Ȼɟɪɟɝɨɜɚ Ɉ.Ɇ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ɉɨɬɪɟɛɚ ɧɚɫɟɥɟɧɧɹ ɜ ɹɤɿɫɧɿɣ ɩɢɬɧɿɣ ɜɨɞɿ ɡɪɨɫɬɚє ɜ ɦɿɪɭ ɬɨɝɨ, ɹɤ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ ɞɨɫɬɭɩɧɢɯ ɪɟɫɭɪɫɿɜ ɩɢɬɧɨʀ ɜɨɞɢ ɧɚ ɞɭɲɭ ɧɚɫɟɥɟɧɧɹ. 
Ⱦɨɫɬɭɩɧɿɫɬɶ ɹɤɿɫɧɨʀ ɜɨɞɢ – ɝɚɪɚɧɬɿɹ ɡɞɨɪɨɜ'ɹ ɥɸɞɢɧɢ, ɜɢɪɨɛɧɢɰɬɜɚ ɹɤɿɫɧɢɯ 
ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ. 

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɥɚɧɭ ɜɢɪɿɲɟɧɧɹ 
ɩɪɨɛɥɟɦɢ ɹɤɿɫɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɧɚɫɟɥɟɧɧɹ ɬɚ ɯɚɪɱɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɦ. 
Ɍɚɬɚɪɛɭɧɚɪɢ (Ɉɞɟɫɶɤɚ ɨɛɥ.). 

Ʉɨɦɭɧɚɥɶɧɟ ɦɿɫɶɤɟ ɩɿɞɩɪɢєɦɫɬɜɨ Ʉɉ «ȼɨɞɨɩɨɫɬɚɱɚɥɶɧɢɤ» ɧɚɞɚє 
ɫɩɨɠɢɜɚɱɚɦ (ɧɚɫɟɥɟɧɧɸ, ɩɿɞɩɪɢєɦɫɬɜɚɦ) ɩɨɫɥɭɝɢ ɿɡ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, 
ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɬɚ ɨɱɢɫɬɤɢ ɫɬɨɤɿɜ. ɇɚ ɣɨɝɨ ɛɚɥɚɧɫɿ ɡɧɚɯɨɞɹɬɶɫɹ 18 
ɚɪɬɟɡɿɚɧɫɶɤɢɯ ɫɜɟɪɞɥɨɜɢɧ, ɿɡ ɧɢɯ 2 ɚɪɬɟɡɿɚɧɫɶɤɿ ɫɜɟɪɞɥɨɜɢɧɢ ɡɚɤɨɧɫɟɪɜɨɜɚɧɿ, 
5 ɚɪɬɟɡɿɚɧɫɶɤɢɯ ɫɜɟɪɞɥɨɜɢɧ ɩɨɞɚɸɬɶ ɜɨɞɭ ɩɨ ɧɚɩɿɪɧɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɧɚ 
ɩɥɨɳɚɞɤɭ ȼɇɋ-1 ɜ ɩɿɞɡɟɦɧɢɣ ɪɟɡɟɪɜɭɚɪ єɦɧɿɫɬɸ 560 ɦ3, ɿɡ ɹɤɨɝɨ ɧɚɫɨɫɧɢɦɢ 
ɭɫɬɚɧɨɜɤɚɦɢ ɋȾ 50-5 ɜɨɞɚ ɩɨɞɚєɬɶɫɹ ɫɩɨɠɢɜɚɱɚɦ.  

ɉɿɞɡɟɦɧɿ ɜɨɞɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɧɚɫɟɥɟɧɧɹ ɬɚ 
ɩɿɞɩɪɢєɦɫɬɜ, ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ ɞɟɪɠɚɜɧɢɦ ɜɢɦɨɝɚɦ ɞɨ ɜɨɞɢ ɞɠɟɪɟɥ ɩɢɬɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ [1] ɿ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ [2], ɜ ɨɫɧɨɜɧɨɦɭ – ɱɟɪɟɡ ɩɟɪɟɜɢɳɟɧɧɹ 
ɜɦɿɫɬɭ ɫɭɯɨɝɨ ɡɚɥɢɲɤɭ ɿ ɧɚɬɪɿɸ (ɩɨɤɚɡɧɢɤ ɫɭɯɨɝɨ ɡɚɥɢɲɤɭ ɩɿɞɡɟɦɧɢɯ ɜɨɞ ɭ 
ɚɪɬɟɡɿɚɧɫɶɤɢɯ ɫɜɟɪɞɥɨɜɢɧɚɯ ɜɚɪɿɸє ɜ ɦɟɠɚɯ 1,8…3,3 ɝ/ɞɦ³ (ɬɢɩ ɜɨɞɢ – 

ɯɥɨɪɢɞɧɚ ɝɿɞɪɨɤɚɪɛɨɧɚɬɧɚ ɧɚɬɪɿєɜɚ). 
ȼ ɯɨɞɿ ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿʀ ɨɛɪɨɛɥɟɧɧɹ ɜɨɞɢ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɜɢɪɿɲɢɬɢ 

ɧɚɫɬɭɩɧɿ ɡɚɜɞɚɧɧɹ:  
– ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɹɤɿɫɬɶ ɜɢɯɿɞɧɨʀ ɜɨɞɢ, ɜɢɡɧɚɱɢɬɢ ɩɪɨɛɥɟɦɧɿ ɚɪɬɟɡɿɚɧɫɶɤɿ 

ɫɜɟɪɞɥɨɜɢɧɢ; 
– ɫɮɨɪɦɭɜɚɬɢ ɜɢɦɨɝɢ ɞɨ ɹɤɿɫɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɠɢɬɟɥɿɜ ɬɚ ɯɚɪɱɨɜɢɯ 

ɩɿɞɩɪɢєɦɫɬɜ ɦɿɫɬɚ;  

– ɨɛґɪɭɧɬɭɜɚɬɢ ɬɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ ɨɛɪɨɛɥɟɧɧɹ ɜɨɞɢ ɿ ɡɞɿɣɫɧɢɬɢ ɜɢɛɿɪ 
ɧɟɨɛɯɿɞɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

Ʌɿɬɟɪɚɬɭɪɚ 

1. Ⱦɟɪɠɚɜɧɢɣ ɫɬɚɧɞɚɪɬ ɍɤɪɚʀɧɢ «Ⱦɠɟɪɟɥɚ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɩɢɬɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ. Ƚɿɝɿєɧɿɱɧɿ ɿ ɟɤɨɥɨɝɿɱɧɿ ɜɢɦɨɝɢ ɳɨɞɨ ɹɤɨɫɬɿ ɜɨɞɢ ɿ ɩɪɚɜɢɥɚ 
ɜɢɛɢɪɚɧɧɹ». ȾɋɌɍ 4808:2007 / [Ɍɟɤɫɬ]. – Ʉ.: Ⱦɟɪɠɫɬɚɧɞɚɪɬ ɍɤɪɚʀɧɢ, 2007. 
(ɇɨɪɦɚɬɢɜɧɢɣ ɞɨɤɭɦɟɧɬ Ⱦɟɪɠɫɬɚɧɞɚɪɬɭ ɍɤɪɚʀɧɢ) 

2. Ⱦɟɪɠɚɜɧɿ ɫɚɧɿɬɚɪɧɿ ɧɨɪɦɢ ɬɚ ɩɪɚɜɢɥɚ «Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɜɨɞɢ 
ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ ɞɥɹ ɫɩɨɠɢɜɚɧɧɹ ɥɸɞɢɧɨɸ». Ⱦɋɚɧɉɿɇ 2.2.4-171-10 / 

[Ɍɟɤɫɬ] – Ʉ.: ɆɈɁ ɍɤɪɚʀɧɢ, 2010. – 46 ɫ. (ɇɨɪɦɚɬɢɜɧɢɣ ɞɨɤɭɦɟɧɬ ɆɈɁ 
ɍɤɪɚʀɧɢ).  

http://ua-referat.com/%D0%A2%D0%BE%D0%B3%D0%BE
http://ua-referat.com/%D0%A0%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%B8


30 

 

ɍȾɄ 621.1.033:502.51:612.014.461 

 

ȺɇȺɅȱɁ ȼɉɅɂȼɍ ɏȱɆȱɑɇɂɏ ɁȺȻɊɍȾɇȿɇɖ ɍ ɉɂɌɇȱɃ ȼɈȾȱ ɇȺ 

ɁȾɈɊɈȼ’ə ɅɘȾɂɇɂ 

 
ɋɚɪɞɚɧɨɜ ȱ.Ɉ., ɛɚɤɚɥɚɜɪ, Ȼɟɪɟɝɨɜɚ Ɉ.Ɇ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɂ ɪɨɡɜɢɬɤɨɦ ɰɢɜɿɥɿɡɚɰɿʀ ɡɪɨɫɬɚє ɡɚɝɪɨɡɚ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɞɥɹ ɜɫɿєʀ 
ɩɥɚɧɟɬɢ. Ɂɨɤɪɟɦɚ, ɰɟ ɫɬɨɫɭєɬɶɫɹ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɧɢɯ ɞɠɟɪɟɥ. ɇɚɫɥɿɞɤɢ 
ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ ɦɨɠɭɬɶ ɛɭɬɢ ɤɚɬɚɫɬɪɨɮɿɱɧɢɦɢ ɞɥɹ ɜɫɶɨɝɨ 
ɥɸɞɫɬɜɚ.Ɂɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ ɜɩɥɢɜɚє ɧɚ ɨɤɟɚɧɢ, ɨɡɟɪɚ, ɩɨɜɟɪɯɧɟɜɿ ɩɪɿɫɧɿ 
ɜɨɞɨɣɦɢ – ɰɹ ɩɪɨɛɥɟɦɚ ɫɬɚє ɩɨɲɢɪɟɧɨɸ ɿ ɝɥɨɛɚɥɶɧɨɸ, ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ, ɱɟɪɟɡ 
ɧɢɡɤɭ ɰɿɥɨɝɨ ɪɹɞɭ ɡɚɯɜɨɪɸɜɚɧɶ ɿ ɩɪɨɛɥɟɦ ɡɿ ɡɞɨɪɨɜ'ɹɦ ɭ ɬɢɯ, ɯɬɨ ɫɩɨɠɢɜɚє ɬɚɤɭ 
ɜɨɞɭ.  

ɋɟɪɣɨɡɧɚ ɧɟɛɟɡɩɟɤɚ ɞɥɹ ɡɞɨɪɨɜ'ɹ ɧɚɫɟɥɟɧɧɹ ɩɨɜ'ɹɡɚɧɚ ɡ ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ 
ɜɨɞɢ. ɍ ɩɪɢɪɨɞɿ ɜɨɞɚ ɧɿɤɨɥɢ ɧɟ ɡɭɫɬɪɿɱɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɯɿɦɿɱɧɨ ɱɢɫɬɨɝɨ 
ɡ'єɞɧɚɧɧɹ. Ɇɚɸɱɢ ɜɥɚɫɬɢɜɨɫɬɿ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɪɨɡɱɢɧɧɢɤɚ, ɜɨɞɚ ɩɨɫɬɿɣɧɨ ɧɟɫɟ 
ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɢɯ ɟɥɟɦɟɧɬɿɜ ɿ ɫɩɨɥɭɤ, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɹɤɢɯ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɭɦɨɜɚɦɢ ɮɨɪɦɭɜɚɧɧɹ ɜɨɞɢ, ɫɤɥɚɞɨɦ ɜɨɞɨɧɨɫɧɢɯ ɩɨɪɿɞ.Ɂɧɚɱɧɢɣ ɜɩɥɢɜ ɧɚ ɫɤɥɚɞ 
ɩɪɢɪɨɞɧɢɯ ɜɨɞ (ɩɨɜɟɪɯɧɟɜɢɯ ɿ ɩɿɞɡɟɦɧɢɯ) ɧɚɞɚє ʀɯ ɬɟɯɧɨɝɟɧɧɟ ɡɚɛɪɭɞɧɟɧɧɹ.  

Ɉɫɧɨɜɧɢɦɢ ɮɚɤɬɨɪɚɦɢ ɯɿɦɿɱɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɨɣɦ ɿ ɜɨɞɨɬɨɤɿɜ є 
ɫɤɢɞɚɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɿ ɤɨɦɭɧɚɥɶɧɨ-ɩɨɛɭɬɨɜɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ; 
ɧɚɞɯɨɞɠɟɧɧɹ ɡ ɫɭɲɿ ɪɟɱɨɜɢɧ (ɞɨɛɪɢɜ, ɩɟɫɬɢɰɢɞɿɜ), ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹɭ 
ɫɿɥɶɫɶɤɨɦɭ ɿ ɥɿɫɨɜɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ; ɜɢɬɿɤ ɪɟɱɨɜɢɧ ɩɪɢ ɪɨɛɨɬɿ ɬɪɚɧɫɩɨɪɬɭ ɿ 
ɚɜɚɪɿɹɯ; ɪɨɡɪɨɛɤɚ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ ɧɚ ɦɨɪɫɶɤɨɦɭ ɞɧɿ; ɩɨɯɨɜɚɧɧɹ ɲɤɿɞɥɢɜɢɯ 
ɜɿɞɯɨɞɿɜ ɭ ɜɨɞɨɣɦɚɯ; ɧɚɞɯɨɞɠɟɧɧɹ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɡ ɚɬɦɨɫɮɟɪɢ; 
ɫɬɢɯɿɣɧɿ ɥɢɯɚ (ɜɟɥɢɤɿ ɫɬɢɯɿɣɧɿ ɥɢɯɚ - ɭɪɚɝɚɧɢ, ɡɟɦɥɟɬɪɭɫɢ, ɤɢɫɥɨɬɧɿ ɞɨɳɿ, 
ɩɨɜɟɧɿ ɬɚ ɜɢɜɟɪɠɟɧɧɹ ɜɭɥɤɚɧɿɜ - ɦɨɠɭɬɶ ɩɨɪɭɲɢɬɢ ɟɤɨɫɢɫɬɟɦɭ ɿ ɡɚɛɪɭɞɧɸɜɚɬɢ 
ɜɨɞɭ).Ɍɨɦɭ ɪɨɥɶ ɜɨɞɢ ɜ ɪɨɡɜɢɬɤɭ ɡɚɯɜɨɪɸɜɚɧɶ ɧɟɿɧɮɟɤɰɿɣɧɨʀ ɩɪɢɪɨɞɢ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɜɦɿɫɬɨɦ ɜ ɧɿɣ ɯɿɦɿɱɧɢɯ ɞɨɦɿɲɨɤ, ɧɚɹɜɧɿɫɬɶ ɿ ɤɿɥɶɤɿɫɬɶ ɹɤɢɯ 
ɨɛɭɦɨɜɥɟɧɨ ɬɟɯɧɨɝɟɧɧɢɦɢ ɬɚ ɚɧɬɪɨɩɨɝɟɧɧɢɦɢ ɮɚɤɬɨɪɚɦɢ. 

Ɉɫɧɨɜɧɢɦ ɞɠɟɪɟɥɨɦ ɯɿɦɿɱɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɨɣɦ є ɩɪɨɦɢɫɥɨɜɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɿ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɯɿɦɿɱɧɿ ɜɢɪɨɛɧɢɰɬɜɚ, ɩɿɞɩɪɢєɦɫɬɜɚ 
ɧɚɮɬɨɩɟɪɟɪɨɛɧɨʀ ɬɚ ɧɚɮɬɨɯɿɦɿɱɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɜɢɪɨɛɧɢɰɬɜɚ ɧɨɜɢɯ 
ɫɢɧɬɟɬɢɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɨɬɪɭɬɨɯɿɦɿɤɚɬɿɜ, ɦɢɸɱɢɯ ɡɚɫɨɛɿɜ, ɡɚɜɨɞɢ ɡ ɬɟɪɦɿɱɧɨʀ 
ɨɛɪɨɛɤɢ ɬɜɟɪɞɨɝɨ ɬɚ ɪɿɞɤɨɝɨ ɩɚɥɢɜɚ. Ȳɯ ɫɤɢɞɢ ɧɟɨɱɢɳɟɧɢɯ ɚɛɨ ɩɨɝɚɧɨ 
ɨɱɢɳɟɧɢɯ ɫɬɨɤɿɜ ɦɨɠɭɬɶ ɫɬɚɧɨɜɢɬɢ ɡɧɚɱɧɭ ɡɚɝɪɨɡɭ ɞɥɹ ɡɞɨɪɨɜ'ɹ ɧɚɫɟɥɟɧɧɹ. 

əɤ ɫɜɿɞɱɚɬɶ ɡɜɿɬɢ ɟɤɫɩɟɪɬɿɜ ɈɈɇ, ɹɤɿ ɩɭɛɥɿɤɭɸɬɶɫɹ ɳɨɪɿɱɧɨ ɧɚɩɟɪɟɞɨɞɧɿ 
ȼɫɟɫɜɿɬɧɶɨɝɨ ɞɧɹ ɜɨɞɢ (22 ɛɟɪɟɡɧɹ), ɤɿɥɶɤɿɫɬɶ ɥɸɞɟɣ, ɳɨ ɡɚɧɟɞɭɠɭɸɬɶ ɿ 
ɜɦɢɪɚɸɬɶ ɬɿɥɶɤɢ ɬɨɦɭ, ɳɨ ɜɠɢɜɚɸɬɶ ɡɚɛɪɭɞɧɟɧɭ ɜɨɞɭ, ɩɪɚɤɬɢɱɧɨ ɞɨɪɿɜɧɸє 
ɤɿɥɶɤɨɫɬɿ ɠɟɪɬɜ ɪɿɡɧɢɯ ɜɢɞɿɜ ɧɚɫɢɥɶɫɬɜɚ.  ȱ ɜ ɦɿɪɭ ɪɨɡɜɢɬɤɭ ɿɧɞɭɫɬɪɿɚɥɿɡɚɰɿʀ ɬɚ 
ɭɪɛɚɧɿɡɚɰɿʀ ɫɬɭɩɿɧɶ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ ɬɿɥɶɤɢ ɡɛɿɥɶɲɭєɬɶɫɹ. Ɂɚ ɨɰɿɧɤɚɦɢ 
ɧɟɡɚɥɟɠɧɢɯ ɟɤɫɩɟɪɬɿɜ, ɜɿɞ ɡɚɯɜɨɪɸɜɚɧɶ, ɜɢɤɥɢɤɚɧɢɯ ɜɠɢɜɚɧɧɹɦ ɧɚɞɦɿɪɧɨ 
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ɡɚɛɪɭɞɧɟɧɨʀ ɜɨɞɢ, ɝɢɧɟ ɜ ɪɿɤ ɧɟ ɦɟɧɲɟ 1,8 ɦɿɥɶɣɨɧɚ ɞɿɬɟɣ ɭ ɜɫɶɨɦɭ ɫɜɿɬɿ. 
ɉɪɢɱɨɦɭ ɜɿɤ ʀɯ ɧɟ ɩɟɪɟɜɢɳɭє ɩ'ɹɬɢ ɪɨɤɿɜ. 

ȼɠɢɜɚɧɧɹ ɡɚɛɪɭɞɧɟɧɨʀ ɜɨɞɢ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɨɝɿɪɲɟɧɧɹ ɫɬɚɧɭ ɲɤɿɪɢ, 
ɧɟɝɚɬɢɜɧɨ ɩɨɡɧɚɱɚєɬɶɫɹ ɧɚ ɫɬɚɧɿ ɜɨɥɨɫɫɹ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɫɭɜɚɧɧɹ ɡɭɛɿɜ. ɏɥɨɪ, 
ɹɤɢɣ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɩɿɞɝɨɬɨɜɤɢ ɩɢɬɧɨʀ ɜɨɞɢ ɜ ɫɢɫɬɟɦɚɯ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɞɭɠɟ ɱɚɫɬɨ ɧɟ ɜɫɬɭɩɚє ɜ ɪɟɚɤɰɿɸ ɡ ɞɟɹɤɢɦɢ ɟɥɟɦɟɧɬɚɦɢ, ɚɛɨ ɠ 
ɪɨɛɢɬɶ ʀɯ ɛɿɥɶɲ ɬɨɤɫɢɱɧɢɦɢ (ɧɚɩɪɢɤɥɚɞ, ɯɥɨɪɮɟɧɨɥɢ ɜɤɪɚɣ ɧɟɝɚɬɢɜɧɨ 
ɜɩɥɢɜɚɸɬɶ ɧɚ ɞɿɹɥɶɧɿɫɬɶ ɩɟɱɿɧɤɢ ɿ ɧɢɪɨɤ). ɇɢɪɤɢ ɿ ɩɟɱɿɧɤɚ – ɰɟ ɬɚ ɡɨɧɚ ɪɢɡɢɤɭ, 
ɞɥɹ ɹɤɨʀ ɜɠɢɜɚɧɧɹ ɡɚɛɪɭɞɧɟɧɨʀ ɜɨɞɢ ɦɚє ɧɚɞɡɜɢɱɚɣɧɨ ɡɝɭɛɧɿ ɧɚɫɥɿɞɤɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɬɚ ɤɥɿɧɿɤɨ-ɦɟɞɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɜɫɬɚɧɨɜɥɟɧɨ ɧɟɫɩɪɢɹɬɥɢɜɢɣ ɜɩɥɢɜ ɧɚ ɨɪɝɚɧɿɡɦ ɬɜɟɪɞɨɫɬɿ ɜɨɞɢ, ɜɢɤɥɢɤɚɧɢɣ 
ɫɭɦɚɪɧɢɦ ɜɦɿɫɬɨɦ ɜ ɧɿɣ ɫɨɥɟɣ ɤɚɥɶɰɿɸ ɿ ɦɚɝɧɿɸ.  

ɇɟɝɚɬɢɜɧɿ ɧɚɫɥɿɞɤɢ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ, ɚ ɫɚɦɟ ɜɟɥɢɤɢɣ ɜɦɿɫɬ ɜ ɧɿɣ ɫɜɢɧɰɸ, 
ɤɚɞɦɿɸ, ɯɪɨɦɭ, ɛɟɧɡɚɩɿɪɟɧɭ, ɜɢɪɚɠɚɸɬɶɫɹ ɜ ɫɬɪɿɦɤɨɦɭ ɩɨɝɿɪɲɟɧɧɿ ɡɞɨɪɨɜ'ɹ 
ɥɸɞɟɣ. Ʉɪɢɬɢɱɧɟ ɧɚɤɨɩɢɱɟɧɧɹ ɜ ɨɪɝɚɧɿɡɦɿ ɰɢɯ ɲɤɿɞɥɢɜɢɯ ɟɥɟɦɟɧɬɿɜ ɱɚɫɬɨ ɫɬɚє 
ɩɪɢɱɢɧɨɸ ɩɨɹɜɢ ɨɧɤɨɥɨɝɿɱɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ, ɚ ɬɚɤɨɠ ɪɨɡɥɚɞɿɜ ɰɟɧɬɪɚɥɶɧɨʀ ɿ 
ɩɟɪɢɮɟɪɢɱɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦ. 

ȼ ɞɚɧɢɣ ɱɚɫ ɜɿɞɨɦɨ ɜɢɧɢɤɧɟɧɧɹ ɩɚɬɨɥɨɝɿɱɧɢɯ ɡɦɿɧ ɜ ɨɪɝɚɧɿɡɦɿ, ɩɨɜ'ɹɡɚɧɿ ɡ 
ɩɿɞɜɢɳɟɧɨɸ ɤɿɥɶɤɿɫɬɸ ɜ ɜɨɞɿ ɧɿɬɪɚɬɿɜ. Ɉɫɬɚɧɧɿ (ɩɪɢ ʀɯ ɜɿɞɧɨɜɥɟɧɧɿ ɜ ɧɿɬɪɢɬɢ) 
ɫɩɪɢɹɸɬɶ ɭɬɜɨɪɟɧɧɸ ɜ ɤɪɨɜɿ ɦɟɬɝɟɦɨɝɥɨɛɿɧɭ, ɳɨ ɩɟɪɟɲɤɨɞɠɚє ɩɪɨɬɿɤɚɧɧɸ 
ɧɨɪɦɚɥɶɧɢɯ ɨɤɢɫɥɸɜɚɥɶɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɨɪɝɚɧɿɡɦɿ, ɬɚ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɪɨɡɜɢɬɤɭ 
ɬɨɤɫɢɱɧɨɝɨ ɰɿɚɧɨɡɭ, ɞɨɫɢɬɶ ɜɚɠɤɨɝɨ ɡɚɯɜɨɪɸɜɚɧɧɹ. Ɉɫɨɛɥɢɜɨ ɫɬɪɚɠɞɚɸɬɶ 
ɧɟɦɨɜɥɹɬɚ, ɹɤɿ ɯɚɪɱɭɸɬɶɫɹ ɯɚɪɱɨɜɨʀ ɦɨɥɨɱɧɨɸ ɫɭɦɿɲɲɸ, ɩɪɢɝɨɬɨɜɥɟɧɨɸ ɧɚ 
ɜɨɞɿ ɡ ɩɿɞɜɢɳɟɧɢɦ ɜɦɿɫɬɨɦ ɧɿɬɪɚɬɿɜ.Ⱦɨɜɟɞɟɧɚ ɦɨɠɥɢɜɿɫɬɶ ɫɢɧɬɟɡɭ ɧɿɬɪɨɡɚɦɿɧɿɜ 
(ɫɩɨɥɭɤ, ɹɤɿ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ) ɜ ɩɪɢɪɨɞɧɢɯ 
ɜɨɞɨɣɦɚɯ, ɚ ɬɚɤɨɠ ɜ ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ. ɇɿɬɪɨɡɚɦɿɧɢ є ɞɨɫɢɬɶ ɚɤɬɢɜɧɢɦɢ 
ɤɚɧɰɟɪɨɝɟɧɚɦɢ. 

ɉɪɢ ɩɿɞɜɢɳɟɧɨɦɭ ɧɚɞɯɨɞɠɟɧɧɿ ɜ ɨɪɝɚɧɿɡɦ ɮɬɨɪɭ ɪɨɡɜɢɜɚєɬɶɫɹ ɮɥɸɨɪɨɡ, ɳɨ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɨɹɜɨɸ ɩɥɹɦ ɿ ɟɪɨɡɿʀ ɟɦɚɥɿ ɧɚ ɡɭɛɚɯ, ɩɿɞɜɢɳɟɧɧɹɦ ɱɭɬɥɢɜɨɫɬɿ 
ʀɯ ɞɨ ɬɟɪɬɹ ɬɚ ɤɪɢɯɤɨɫɬɿ. ȼɟɥɢɤɿ ɤɿɥɶɤɨɫɬɿ ɮɬɨɪɭ ɦɨɠɭɬɶ ɩɨɪɭɲɭɜɚɬɢ ɨɛɦɿɧ 
ɪɟɱɨɜɢɧ ɜ ɨɪɝɚɧɿɡɦɿ, ɜɢɤɥɢɤɚɬɢ ɡɦɿɧɢ ɜ ɤɿɫɬɤɚɯ ɿ ɬɭɝɨɪɭɯɥɢɜɿɫɬɶ ɫɭɝɥɨɛɿɜ. 

Ɂɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ ɜɩɥɢɜɚє ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɿ ɡɞɨɪɨɜ'ɹ ɿ ɦɨɠɟ 
ɩɨɪɭɲɢɬɢ ɤɪɢɯɤɭ ɪɿɜɧɨɜɚɝɭ ɦɿɠ ɩɪɢɪɨɞɨɸ ɿ ɥɸɞɢɧɨɸ. Ɂɚɛɪɭɞɧɸɸɱɿ ɪɟɱɨɜɢɧɢ 
ɦɨɠɭɬɶ ɩɨɬɪɚɩɢɬɢ ɜ ɜɨɞɭ ɧɚ ɛɭɞɶ-ɹɤɨɦɭ ɟɬɚɩɿ ɤɪɭɝɨɨɛɿɝɭ, ɚ ɧɚɫɥɿɞɤɢ ɜɠɢɜɚɧɧɹ 
ɡɚɛɪɭɞɧɟɧɨʀ ɜɨɞɢ ɦɨɠɭɬɶ ɩɪɨɹɜɥɹɬɢɫɹ ɧɟ ɜɿɞɪɚɡɭ, ɚ ɱɟɪɟɡ ɞɟɹɤɢɣ ɱɚɫ, ɩɨɤɢ ɜ 
ɨɪɝɚɧɿɡɦɿ ɧɚɤɨɩɢɱɢɬɶɫɹ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɲɤɿɞɥɢɜɢɯ ɟɥɟɦɟɧɬɿɜ. Ɍɨɦɭ ɧɚɫɬɿɣɧɨ 
ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɩɿɤɥɭɜɚɬɢɫɹ ɩɪɨ ɫɜɨє ɡɞɨɪɨɜ'ɹ, ɜɫɬɚɧɨɜɥɸɸɱɢ ɜ ɛɭɞɢɧɤɚɯ 
ɞɨɞɚɬɤɨɜɿ ɫɢɫɬɟɦɢ ɨɱɢɳɟɧɧɹ ɜɨɞɢ. 
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ȻɘȼȿɌɇɕɏ ȼɈȾ Ƚ. ɈȾȿɋɋȺ 

 

əɪɱɭɤ ɘ.Ⱥ., ɉɨɥɢɳɭɤ Ⱥ.Ⱥ., ɤ.ɯ.ɧ. 
 

ɈɈɈ «ɂɧɮɨɤɫ» ɮɢɥɢɚɥ «ɂɧɮɨɤɫɜɨɞɨɤɚɧɚɥ», ɝ. Ɉɞɟɫɫɚ 

 

Ƚɢɝɢɟɧɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɪɨɜɨɞɹɬ 
ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɷɩɢɞɟɦɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɚɧɢɬɚɪɧɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɢ 
ɪɚɞɢɚɰɢɨɧɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, Ⱦɋɚɧɉɿɇ 2.2.4-171-10 

«Ƚɿɝɿєɧɿɱɧɿɜɢɦɨɝɢ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ ɞɥɹ ɫɩɨɠɢɜɚɧɧɹɥɸɞɢɧɨɸ» 

ɩɪɟɞɴɹɜɥɹɸɬ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɤɚɡɚɬɟɥɹɦ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ 
ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ. Ɉɧɢ ɨɫɧɨɜɚɧɵ ɧɚ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɞɥɹ ɪɹɞɚ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɱɟɬɚ ɧɟ ɬɨɥɶɤɨ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ, ɧɨ ɢ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɯ ɭɪɨɜɧɟɣ ɢɯ 
ɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɞɟ: ɫɭɯɨɣ ɨɫɬɚɬɨɤ - 200 - 500 ɦɝ/ɞɦ3; ɨɛɳɚɹ ɠɟɫɬɤɨɫɬɶ – 1,5 - 

7,0 ɦɦɨɥɶ/ɞɦ3; ɨɛɳɚɹ ɳɟɥɨɱɧɨɫɬɶ – 0,5 - 6,5 ɦɦɨɥɶ/ɞɦ3; ɤɚɥɶɰɢɣ – 25 - 75 

ɦɝ/ɞɦ3; ɦɚɝɧɢɣ – 10 - 50 ɦɝ/ɞɦ3; ɧɚɬɪɢɣ – 2 - 20 ɦɝ/ɞɦ3; ɤɚɥɢɣ – 2 - 20 ɦɝ/ɞɦ3; 

ɣɨɞ – 20 - 30 ɦɤɝ/ɞɦ3; ɮɬɨɪɢɞɵ - 0,7 – 1,2 ɦɝ/ɞɦ3. Ⱦɥɹ ɦɧɨɝɢɯ ɪɟɝɢɨɧɨɜ 
ɍɤɪɚɢɧɵ ɜ ɩɢɬɶɟɜɵɯ ɜɨɞɚɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɯɚɪɚɤɬɟɪɧɨ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ 
ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ 
ɩɢɬɶɟɜɨɣ ɜɨɞɵ.  

ȿɞɢɧɫɬɜɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝ. Ɉɞɟɫɫɚ 
ɨɫɬɚɟɬɫɹ ɪɟɱɧɚɹ ɜɨɞɚ (ɪ. Ⱦɧɟɫɬɪ), ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ - ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɜɟɪɯɧɟɫɚɪɦɚɬɫɤɨɝɨ 
ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɦɢɨɰɟɧɚ. Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ 
ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɪɟɱɧɨɣ ɜɨɞɵ, ɜɨɞɵ ɩɨɫɥɟ 
ɜɨɞɨɨɱɢɫɬɧɨɣ ɫɬɚɧɰɢɢ (ȼɈɋ) «Ⱦɧɟɫɬɪ» ɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ 15 
ɝɨɪɨɞɫɤɢɯ ɛɸɜɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 

Ɍɚɛɥɢɰɚ 1 – Ɇɢɧɢɦɚɥɶɧɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 

ɩ/ɩ ɉɨɤɚɡɚɬɟɥɢ 

2010-2011 ɝɝ. 
Ɋɟɤɚ "Ⱦɧɟɫɬɪ" 

2006-2007 ɝɝ. 
Ƚɨɪɨɞɫɤɚɹ ɜɨɞ 

Ȼɸɜɟɬɵ ɇɨɪɦɚɬɢɜ 

min max min max  min max min max 

11 ɀɟɫɬɤɨɫɬɶ, ɦɦɨɥɶ/ɞɦ3 3,7 5,4 3,5 5,4 0,1 3,6 1,5 7,0 

22 ɓɟɥɨɱɧɨɫɬɶ, ɦɦɨɥɶ/ɞɦ3 2,75 3,90 2,90 4,10 0,10 4,00 0,5 6,5 

33 Ʉɚɥɢɣ, ɦɝ/ɞɦ3 1,60 8,45 3,90 8,20 0,30 42,23 2 20 

44 Ʉɚɥɶɰɢɣ, ɦɝ/ɞɦ3 30,06 74,15 46,10 74,15 1,00 24,04 25 75 

5 Ɇɚɝɧɢɣ, ɦɝ/ɞɦ3 12,16 40,74 11,55 20,67 0,61 29,19 10 50 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

№ 

ɩ/ɩ 
ɉɨɤɚɡɚɬɟɥɢ 

2010-2011 ɝɝ. 
Ɋɟɤɚ "Ⱦɧɟɫɬɪ" 

2006-2007 ɝɝ. 
Ƚɨɪɨɞɫɤɚɹ ɜɨɞ 

Ȼɸɜɟɬɵ ɇɨɪɦɚɬɢɜ 

min max min max min max min max 

66 ɇɚɬɪɢɣ, ɦɝ/ɞɦ3 6,4 33,8 15,8 33,0 0,5 198,7 2 20 

77 ɋɭɯɨɣ ɨɫɬɚɬɨɤ, ɦɝ/ɞɦ3 300 440 301 441 22 742 200 500 

8 Ɏɬɨɪ, ɦɝ/ɞɦ3 0,19 0,42 0,13 0,32 0,03 0,61 0,7 1,2 

 

ɂɫɯɨɞɹ ɢɡ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ, 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ 
ɫɨɫɬɚɜɚ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɢ ɧɚ ɟɟ ɨɫɧɨɜɟ ɩɢɬɶɟɜɨɣ ɜɨɞ ɜ ɨɫɧɨɜɧɨɦ ɨɬɜɟɱɚɸɬ 
ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

2. ɂɫɩɨɥɶɡɭɟɦɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɵ ɦɚɥɨ 
ɜɥɢɹɸɬ ɧɚ ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɢɫɯɨɞɧɨɣ ɪɟɱɧɨɣ ɜɨɞɵ. ȼɨɞɨɩɪɨɜɨɞɧɚɹ ɜɨɞɚ 
ɩɨ ɲɟɫɬɢ ɢɡ ɜɨɫɶɦɢ ɩɨɤɚɡɚɬɟɥɹɦ (ɚ ɢɦɟɧɧɨ: ɨɛɳɚɹ ɠɟɫɬɤɨɫɬɶ, ɨɛɳɚɹ 
ɳɟɥɨɱɧɨɫɬɶ, ɤɚɥɢɣ, ɤɚɥɶɰɢɣ, ɦɚɝɧɢɣ, ɫɭɯɨɣ ɨɫɬɚɬɨɤ) ɜɯɨɞɢɬ ɜ ɫɟɪɟɞɢɧɭ 
ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɞɢɚɩɚɡɨɧɨɜ, ɤɪɨɦɟ ɫɨɞɟɪɠɚɧɢɹ ɧɚɬɪɢɹ, ɤɨɬɨɪɨɟ ɧɟɦɧɨɝɨ 
ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɭ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɧɨɰɟɧɧɨɫɬɢ, ɢ ɮɬɨɪɚ, ɤɨɬɨɪɨɟ ɧɢɠɟ 
ɧɨɪɦɵ. 

3. Ɉɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɧɨɰɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɝɨ 
ɫɨɫɬɚɜɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜɟɪɯɧɟɫɚɪɦɚɬɫɤɨɝɨ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, 
ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɛɸɜɟɬɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ ɜ ɪɚɡɧɵɯ ɱɚɫɬɹɯ ɝɨɪɨɞɚ. 

4. ɉɭɬɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢɡ ɚɪɬɟɡɢɚɧɫɤɢɯ ɫɤɜɚɠɢɧ ɜ 
ɜɨɞɨɨɱɢɫɬɧɵɯ ɤɨɦɩɥɟɤɫɚɯ ɩɪɨɛɥɟɦɚ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ 
ɜɚɠɧɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɪɟɲɚɟɬɫɹ ɥɢɲɶ ɱɚɫɬɢɱɧɨ, 
ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɚɠɟ ɭɫɭɝɭɛɥɹɟɬɫɹ. 

5. ɂɫɯɨɞɹ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɢ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɜɨɞɵ ɜ ɛɸɜɟɬɚɯ, 
ɡɚɬɪɭɞɧɟɧɚ ɬɨɧɤɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɩɨ 
ɦɢɧɟɪɚɥɶɧɨɦɭ ɫɨɫɬɚɜɭ. ɇɟɜɨɡɦɨɠɧɨ ɩɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɢɫɯɨɞɧɨɣ ɩɨɞɡɟɦɧɨɣ 
ɜɨɞɵ ɩɨ ɨɬɞɟɥɶɧɵɦ ɤɨɦɩɨɧɟɧɬɚɦ ɢɥɢ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɩɨ 
ɤɚɠɞɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ȼ 
ɛɸɜɟɬɧɨɣ ɜɨɞɟ ɲɟɫɬɶ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɯɨɞɹɬɫɹ ɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɝɪɚɧɢɰɟ ɢɥɢ 
ɧɢɠɟ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɡɧɚɱɟɧɢɣ (ɨɛɳɚɹ ɠɟɫɬɤɨɫɬɶ, ɨɛɳɚɹ ɳɟɥɨɱɧɨɫɬɶ, 
ɤɚɥɶɰɢɣ, ɦɚɝɧɢɣ, ɫɭɯɨɣ ɨɫɬɚɬɨɤ, ɮɬɨɪɢɞɵ). Ɉɫɬɚɜɲɢɟɫɹ ɞɜɚ ɩɨɤɚɡɚɬɟɥɹ 
ɩɪɟɜɵɲɚɸɬ ɦɚɤɫɢɦɭɦ (ɧɚɬɪɢɣ ɢ ɤɚɥɢɣ). 

6. ɋɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɩɢɬɶɟɜɵɯ ɜɨɞ ɹɜɥɹɟɬɫɹ 
ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ Ɉɞɟɫɫɤɨɣ ɚɝɥɨɦɟɪɚɰɢɢ, 
ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɟɝɨ 
ɨɩɬɢɦɢɡɚɰɢɢ. 
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Ʌɢɬɟɪɚɬɭɪɚ 

1. ȽɈɋɌ 2874-82 ȼɨɞɚ ɩɢɬɶɟɜɚɹ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɶ ɡɚ 
ɤɚɱɟɫɬɜɨɦ. 

2. Ⱦɋɚɇɉɿɇ «ȼɨɞɚ ɩɢɬɧɚ. Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɹɤɨɫɬɿ ɜɨɞɢ 
ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ» - ɇɚɤɚɡ Ɇɿɧ. 
Ɉɯɨɪɨɧɢ ɡɞɨɪɨɜɹ ɍɤɪɚʀɧɢ, №383 ɜɿɞ 23,12,1996.  

3. Ⱦɋɚɧɉɿɇ 2.2.4-171-10 «Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ 
ɞɥɹ ɫɩɨɠɢɜɚɧɧɹ ɥɸɞɢɧɨɸ». 
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Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ɉɪɿɨɪɢɬɟɬɧɢɦ ɧɚɩɪɹɦɤɨɦ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ ɛɟɡɩɟɤɢ ɫɭɱɚɫɧɨɝɨ ɿɫɧɭɜɚɧɧɹ 
ɥɸɞɢɧɢ ɫɬɚɥɢ ɩɨɲɭɤɢ ɡɚɫɨɛɿɜ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɨɩɟɪɚɬɢɜɧɨ ɡɧɢɳɭɜɚɬɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɧɟ ɧɚɞɚɸɱɢ ɲɤɿɞɥɢɜɨɝɨ ɜɩɥɢɜɭ ɫɚɦɿɣ ɥɸɞɢɧɿ ɬɚ 
ɧɚɜɤɨɥɢɲɧɶɨɦɭ ɫɟɪɟɞɨɜɢɳɭ. Ɉɞɧɢɦ ɡ ɬɚɤɢɯ ɡɚɫɨɛɿɜ є ɡɜɢɱɚɣɧɚ ɜɨɞɚ, ɹɤɚ 
ɩɿɞɞɚєɬɶɫɹ ɜɩɥɢɜɭ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ.  

ɉɪɢ ɟɥɟɤɬɪɨɥɿɡɿ ɫɥɚɛɨɦɿɧɟɪɚɥɿɡɨɜɚɧɨɝɨ ɜɨɞɧɨɝɨ ɪɨɡɱɢɧɭ ɜ ɟɥɟɤɬɪɨɥɿɡɟɪɿ 
ɭɬɜɨɪɸɸɬɶɫɹ ɟɥɟɤɬɪɨɚɤɬɢɜɨɜɚɧɿ ɜɨɞɧɿ ɪɨɡɱɢɧɢ. Ɋɨɡɱɢɧ ɨɞɟɪɠɭɜɚɧɢɣ ɭ ɚɧɨɞɚ 
ɧɚɡɢɜɚɸɬɶ  ɚɧɨɥɿɬɨɦ ɿ ɜɿɧ ɦɚє ɜɢɪɚɠɟɧɿ  ɞɟɡɢɧɮɿɤɭɸɱɿ ɜɥɚɫɬɢɜɨɫɬɿ. ɍ ɬɨɣ ɠɟ 
ɱɚɫ ɚɧɨɥɿɬ ɲɜɢɞɤɨ ɪɨɡɩɚɞɚєɬɶɫɹ ɿ ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɧɚ ɡɜɢɱɚɣɧɭ ɜɨɞɭ. ɐɹ 
ɡɞɚɬɧɿɫɬɶ ɚɧɨɥɿɬɭ ɯɚɪɚɤɬɟɪɢɡɭє ɣɨɝɨ, ɹɤ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɢɣ ɡɚɫɿɛ ɞɥɹ ɛɨɪɨɬɶɛɢ 
ɡ ɩɚɬɨɝɟɧɧɨɸ ɦɿɤɪɨɮɥɨɪɨɸ. 

ȿɥɟɤɬɪɨɚɤɬɢɜɨɜɚɧɿ ɜɨɞɧɿ ɪɨɡɱɢɧɢ ɡɚɫɬɨɫɨɜɭɸɬɶ ɜ ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɹɯ 
ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɥɸɞɢɧɢ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɚɧɨɥɿɬɭ ɭ ɜɨɞɨɩɿɞɝɨɬɨɜɰɿ 
ɞɨɡɜɨɥɹє ɟɮɟɤɬɢɜɧɨ ɡɧɟɡɚɪɚɠɭɜɚɬɢ ɩɢɬɧɭ ɜɨɞɭ ɛɟɡ ɞɨɞɚɜɚɧɧɹ ɲɤɿɞɥɢɜɢɯ ɞɥɹ 
ɥɸɞɢɧɢ ɡɧɟɡɚɪɚɠɸɱɢɯ ɡɚɫɨɛɿɜ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɪɿɞɤɨɝɨ ɯɥɨɪɭ, ɨɡɨɧɭ ɿ 
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ɝɿɩɨɯɥɨɪɢɬɭ ɧɚɬɪɿɸ ɨɬɪɢɦɚɧɧɹ ɚɧɨɥɿɬɭ ɚɛɫɨɥɸɬɧɨ ɛɟɡɩɟɱɧɨ ɿ ɧɟ ɜɢɦɚɝɚє 
ɫɩɟɰɿɚɥɶɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɡɛɟɪɿɝɚɧɧɹ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɡɚɯɢɫɬɭ 
ɨɛɫɥɭɝɨɜɭɸɱɨɝɨ ɩɟɪɫɨɧɚɥɭ.[1]  

Ⱥɧɨɥɿɬ ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɬɪɚɞɢɰɿɣɧɢɯ ɞɟɡɿɧɮɿɤɭɸɱɢɯ ɡɚɫɨɛɿɜ є 
ɦɟɬɚɫɬɚɛɿɥɶɧɢɦ ɪɨɡɱɢɧɨɦ ɿ ɦɿɫɬɢɬɶ ɜ ɫɜɨєɦɭ ɫɤɥɚɞɿ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 
ɨɤɢɫɥɸɜɚɱɿɜ ɜ ɦɚɥɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ, ɚ ɬɚɤɨɠ ɦɚє ɜɢɫɨɤɢɣ ɨɤɢɫɥɸɜɚɥɶɧɨ-

ɜɿɞɧɨɜɧɢɣ ɩɨɬɟɧɰɿɚɥ, ɳɨ ɧɟ ɞɨɡɜɨɥɹє ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ ɚɞɚɩɬɭɜɚɬɢɫɹ ɞɨ ɣɨɝɨ 
ɞɿʀ. 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɟɥɟɤɬɪɨɚɤɬɢɜɨɜɚɧɨʀ ɜɨɞɢ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨʀ ɫɬɚɛɿɥɶɧɿɫɬɿ ɤɨɧɫɟɪɜɿɜ ɬɚ ɡɧɢɠɟɧɧɹ 
ɟɧɟɪɝɟɬɢɱɧɢɯ ɡɚɬɪɚɬ ɩɪɢ ʀɯ ɜɢɪɨɛɧɢɰɬɜɿ. 

ȿɥɟɤɬɪɨɚɤɬɢɜɧɭ ɜɨɞɭ ɝɨɬɭɜɚɥɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɭɫɬɚɧɨɜɤɢ «ȿɄɈȼɈȾ», 
ɪɨɛɨɬɚ ɹɤɨʀ  ɡɚɫɧɨɜɚɧɚ ɧɚ ɩɟɪɟɧɟɫɟɧɧɿ ɿɨɧɿɜ ɿ ɟɥɟɤɬɪɨɧɿɜ ɱɟɪɟɡ ɧɚɩɿɜɩɪɨɧɢɤɧɭ 
ɦɟɦɛɪɚɧɭ, ɜɦɿɳɟɧɭ ɜ ɪɨɡɱɢɧ ɟɥɟɤɬɪɨɥɿɬɭ, ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɜ ɪɿɞɢɧɿ ɪɿɡɧɢɰɿ 
ɩɨɬɟɧɰɿɚɥɿɜ ɩɨ ɨɛɢɞɜɿ ɫɬɨɪɨɧɢ ɦɟɦɛɪɚɧɢ. ȼ ɩɪɨɰɟɫɿ ɟɥɟɤɬɪɨɚɤɬɢɜɚɰɿʀ ɜ 
ɤɚɬɨɞɧɿɣ  ɤɚɦɟɪɿ ɨɬɪɢɦɭєɦɨ ɥɭɠɧɟ ɫɟɪɟɞɨɜɢɳɟ ɡ ɪɇ 7,5-8,3, ɚ ɜ ɚɧɨɞɧɿɣ – 

ɚɧɨɥɿɬ ɡ ɤɢɫɥɨɬɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɡ ɪɇ 2,2-2,8 (ɡɚ ɨɬɪɢɦɚɧɢɦɢ ɞɨɫɥɿɞɧɢɦɢ 
ɪɟɡɭɥɶɬɚɬɚɦɢ).  

ɍ ɤɚɬɨɞɧɿɣ  ɤɚɦɟɪɿ ɜɨɞɚ ɡɛɚɝɚɱɭєɬɶɫɹ ɜɢɫɨɤɨɚɤɬɢɜɧɢɦ  ɜɿɞɧɨɜɥɸɜɚɱɚɦɢ, 
ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ ɧɟɪɨɡɱɢɧɧɢɯ ɝɿɞɪɨɤɫɢɞɿɜ ɦɟɬɚɥɿɜ, ɹɤɿ ɜɢɩɚɞɚɸɬɶ 
ɜ ɨɫɚɞ. 

ȼ ɚɧɨɞɧɿɣ ɤɚɦɟɪɿ ɜɨɞɚ ɧɚɫɢɱɭєɬɶɫɹ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɢɦɢ ɨɤɢɫɥɸɜɚɱɚɦɢ. 
ȼɿɞɨɦɨ, ɳɨ ɡ ɭɫɿɯ ɩɪɨɰɟɫɿɜ ɪɭɣɧɭɜɚɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɭ ɜɨɞɿ ɧɚɣɛɿɥɶɲ 
ɩɨɬɭɠɧɢɦ є ɟɥɟɤɬɪɨɥɿɬɢɱɧɟ ɨɤɢɫɥɟɧɧɹ ɭ ɚɧɨɞɚ. ɍɬɜɨɪɟɧɿ ɜ ɩɪɨɰɟɫɿ 
ɟɥɟɤɬɪɨɥɿɡɭ (ɞɟɫɬɪɭɤɰɿʀ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɪɨɡɩɚɞɭ ɫɨɥɟɣ) ɪɨɡɱɢɧɟɧɿ ɭ ɜɨɞɿ ɝɚɡɢ 
(ɋɈ2, SO2, NO2, N2, H2S, Cl2, O2, ɇ2) ɜ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɪɨɜɭɸɬɶɫɹ ɜ 
ɩɪɢɟɥɟɤɬɪɨɞɧɿɣ ɡɨɧɿ [2,3]. 

Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɚɧɨɥɿɬɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ  ɪɨɡɱɢɧ NaCl ɜ ɞɿɚɩɚɡɨɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɜɿɞ 0,5 ɞɨ 5%. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɫɨɥɶɨɜɢɣ ɪɨɡɱɢɧ ɡ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ 3% ɛɭɜ ɞɨɫɬɚɬɧɿɣ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɟɨɛɯɿɞɧɨɝɨ 
ɡɧɟɡɚɪɚɠɭɸɱɨɝɨ ɟɮɟɤɬɭ ɞɥɹ ɬɪɢɜɚɥɨɝɨ ɡɛɟɪɿɝɚɧɧɹ ɨɜɨɱɟɜɨʀ ɩɪɨɞɭɤɰɿʀ.  

ɉɨɱɚɬɤɨɜɚ ɚɤɬɢɜɧɚ ɤɢɫɥɨɬɧɿɫɬɶ ɨɬɪɢɦɚɧɨɝɨ ɚɧɨɥɿɬɭ ɞɨɪɿɜɧɸɜɚɥɚɫɶ 2,7. 
ɋɚɦɟ ɬɚɤɭ ɪɿɞɢɧɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɜ ɹɤɨɫɬɿ ɡɚɥɢɜɢ ɞɥɹ ɧɚɬɭɪɚɥɶɧɢɯ ɨɜɨɱɟɜɢɯ 
ɤɨɪɟɧɟɩɥɨɞɿɜ, ɳɨ ɛɭɥɢ ɞɨɜɟɞɟɧɿ ɩɨɩɟɪɟɞɧɶɨɸ ɬɟɩɥɨɜɨɸ ɨɛɪɨɛɤɨɸ ɞɨ 
ɤɭɥɿɧɚɪɧɨʀ ɝɨɬɨɜɧɨɫɬɿ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɭ ɩɿɫɥɹ ɬɢɠɧɹ ɡɛɟɪɿɝɚɧɧɹ ɪɇ 
ɜɨɞɢ ɫɬɚɧɨɜɢɥɚ 3,5, ɱɟɪɟɡ 2 ɬɢɠɧɿ  - ɜɿɞɩɨɜɿɞɧɨ ɪɇ=5, ɚ ɞɚɥɿ ɚɤɬɢɜɧɚ 
ɤɢɫɥɨɬɧɿɫɬɶ ɞɨɯɨɞɢɥɚ ɞɨ 5,5 ɿ ɛɿɥɶɲɟ ɧɟ ɡɦɿɧɸɜɚɥɚɫɶ. ɐɟ ɩɨɹɫɧɸєɬɶɫɹ 
ɬɪɢɜɚɥɿɫɬɸ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɱɚɬɤɨɜɨɝɨ ɫɤɥɚɞɭ ɜɨɞɢ, ɹɤɚ ɡɚɥɟɠɢɬɶ ɜɿɞ ɭɦɨɜ ʀʀ 
ɡɛɟɪɿɝɚɧɧɹ. ɋɬɟɪɢɥɿɡɭɸɱɢɣ ɟɮɟɤɬ  ɚɧɨɥɿɬɭ ɜ ɹɤɨɫɬɿ ɡɚɥɢɜɢ  ɫɩɨɫɬɟɪɿɝɚɜɫɹ ɩɪɢ 
ɡɛɟɪɿɝɚɧɧɿ ɜɨɞɢ ɞɨ ɨɛɪɨɛɤɢ ɧɟ ɛɿɥɶɲɟ 3ɞɿɛ, ɩɨɞɚɥɶɲɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɧɨɥɿɬɭ 
ɦɚɥɨ ɞɟɡɿɧɮɿɤɭɸɱɢɣ ɟɮɟɤɬ, ɚɥɟ ɣɨɝɨ ɛɭɥɨ ɧɟɞɨɫɬɚɬɧɶɨ  ɞɥɹ ɬɪɢɜɚɥɨɝɨ 
ɡɛɟɪɿɝɚɧɧɹ ɤɨɧɫɟɪɜɿɜ. 

ɉɿɫɥɹ ɫɬɚɛɿɥɿɡɚɰɿʀ ɪɇ=5,5 ɧɚɬɭɪɚɥɶɧɨʀ ɨɜɨɱɟɜɨʀ ɤɨɧɫɟɪɜɢ ɡ ɦɨɪɤɜɢ ɧɚ 23 
ɞɟɧɶ ɡɛɟɪɿɝɚɧɧɹ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɭɩɨɪɟɧɨʀ ɛɚɧɤɢ ɞɨɫɥɿɞɢɥɢ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ 
ɦɨɪɤɜɢ. ȼɢɹɜɢɥɨɫɶ, ɳɨ ɜɦɿɫɬ ɯɥɨɪɢɞɭ ɧɚɬɪɿɸ ɩɿɞɜɢɳɢɜɫɹ ɞɨ 1,3%, ɳɨ ɦɨɠɟ 
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ɫɜɿɞɱɢɬɢ ɩɪɨ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɚɧɭ ɜɨɞɢ ɡ ɭɬɜɨɪɟɧɧɹɦ ɫɨɥɶɨɜɨɝɨ 
ɪɨɡɱɢɧɭ, ɹɤɢɣ ɱɚɫɬɤɨɜɨ ɜɫɦɨɤɬɭєɬɶɫɹ ɦɨɪɤɜɨɸ. ȼɿɞɩɨɜɿɞɧɨ, ɰɟ ɞɚє ɡɦɨɝɭ 
ɨɬɪɢɦɚɬɢ ɩɪɨɞɭɤɬ ɡ ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɧɚɬɭɪɚɥɶɧɢɯ ɤɨɧɫɟɪɜɿɜ 
ɛɟɡ ɞɨɞɚɬɤɨɜɨɝɨ ɜɧɟɫɟɧɧɹ ɫɨɥɿ.  

ɉɿɞ ɱɚɫ ɟɥɟɤɬɪɨɥɿɡɭ ɜɨɞɢ ɦɨɥɟɤɭɥɢ NaCl ɪɨɡɱɢɧɹɸɬɶɫɹ ɿ ɩɟɪɟɬɜɨɪɸɸɬɶɫɹ 
ɭ ɜɿɥɶɧɿ ɪɚɞɢɤɚɥɢ, ɬɨɦɭ ɜɦɿɫɬ ɫɨɥɿ ɜ ɦɨɦɟɧɬ ɨɬɪɢɦɚɧɧɹ ɚɧɨɥɿɬɭ ɫɤɥɚɜ 0,1%, ɚ 
ɩɿɞ ɱɚɫ ɡɛɟɪɿɝɚɧɧɹ ɩɨɫɬɭɩɨɜɨ ɜɿɞɧɨɜɥɸєɬɶɫɹ ɞɨ ɩɨɤɚɡɧɢɤɚ 2,5ɝ/ɥ (ɩɪɢ 
ɩɨɱɚɬɤɨɜɢɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɨɥɿ ɭ ɜɨɞɿ 3%) ɧɚ 20 ɞɨɛɭ ɝɟɪɦɟɬɢɱɧɨɝɨ ɡɛɟɪɿɝɚɧɧɹ. 
Ⱥɧɚɥɿɡ ɩɪɨɜɨɞɢɥɢ ɧɚ ɦɨɞɟɥɶɧɨɦɭ ɪɨɡɱɢɧɿ ɚɧɨɥɿɬɭ ɛɟɡ ɨɜɨɱɟɜɨɝɨ 
ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɞɥɹ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɜɿɞɧɨɜɥɟɧɨɫɬɿ ɫɤɥɚɞɭ ɜɨɞɢ ɩɿɫɥɹ 
ɟɥɟɤɬɪɨɥɿɡɭ. 

Ȼɭɥɢ ɩɪɨɜɟɞɟɧɿ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɹɤɿ ɩɿɞɬɜɟɪɞɢɥɢ 
ɫɬɟɪɢɥɿɡɭɸɱɢɣ ɟɮɟɤɬ ɟɥɟɤɬɪɨɚɤɬɢɜɨɜɚɧɨʀ ɜɨɞɢ ɞɥɹ ɬɪɢɜɚɥɨɝɨ ɡɛɟɪɿɝɚɧɧɹ 
ɤɨɧɫɟɪɜɿɜ (ɚɧɚɥɿɡ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɡɛɟɪɿɝɚɧɧɿ ɩɪɨɬɹɝɨɦ 8ɦɿɫ). 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɡɧɚɱɟɧɨ, ɳɨ ɜ ɦɨɦɟɧɬ ɞɿʀ ɚɧɨɥɿɬɭ ɧɚ ɩɿɞɝɨɬɨɜɥɟɧɭ ɨɜɨɱɟɜɭ 
ɫɢɪɨɜɢɧɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɧɟɲɤɨɞɠɟɧɧɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɿ ɡɚɜɞɹɤɢ ɝɟɪɦɟɬɢɡɚɰɿʀ 
ɩɪɨɞɭɤɬɭ ɩɨɜɬɨɪɧɟ ɨɛɫɿɦɟɧɿɧɧɹ ɧɟ ɦɨɠɥɢɜɟ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɬɪɢɜɚɥɟ 
ɡɛɟɪɿɝɚɧɧɹ ɬɚɤɢɯ ɤɨɧɫɟɪɜɿɜ ɛɟɡ ʀɯ ɬɟɩɥɨɜɨʀ ɫɬɟɪɢɥɿɡɚɰɿʀ. 
 

Ʌɿɬɟɪɚɬɭɪɚ 
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ɍȾɄ 627.15.13 

 

ɉɊɈȻɅȿɆɂ ɉɂɌɇɈȽɈ ȼɈȾɈɉɈɋɌȺɑȺɇɇə Ɇ. ɌȺɌȺɊȻɍɇȺɊɂ 
ɈȾȿɋɖɄɈȲ ɈȻɅȺɋɌȱ 

 
Ʉɨɛɭɲɤɿɧɚ ɇ.ɋ., ɛɚɤɚɥɚɜɪ, Єɦɨɧɚɤɨɜɚ Ɉ.Ɉ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ɇɚ ɩɿɞɫɬɚɜɿ ɪɨɡɩɨɪɹɞɠɟɧɧɹ Ɍɚɬɚɪɛɭɧɚɪɫɶɤɨɝɨ ɦɿɫɶɤɨʀ ɪɚɞɢ, ɜ ɝɪɭɞɧɿ 2008ɪ. 
ɧɚ ɛɚɡɿ ɞɜɨɯ ɩɿɞɩɪɢєɦɫɬɜ ɛɭɥɨ ɫɬɜɨɪɟɧɟ ɤɨɦɭɧɚɥɶɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ Ʉɉ 
«ȼɨɞɨɩɨɫɬɚɱɚɥɶɧɢɤ», ɹɤɟ ɧɚɞɚє ɩɨɫɥɭɝɢ ɿɡ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ 
ɬɚ ɨɱɢɫɬɤɢ ɫɬɨɤɿɜ (ɨɛɫɥɭɝɨɜɭє 10800 ɱɨɥɨɜɿɤ). 

ɇɚ ɛɚɥɚɧɫɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɧɚɯɨɞɹɬɶɫɹ 18 ɚɪɬɟɡɿɚɧɫɶɤɢɯ ɫɜɟɪɞɥɨɜɢɧ, ɿɡ ɧɢɯ 
2 ɫɜɟɪɞɥɨɜɢɧɢ ɡɚɤɨɧɫɟɪɜɨɜɚɧɿ, 5 ɫɜɟɪɞɥɨɜɢɧ ɩɨ ɧɚɩɿɪɧɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 
ɩɨɞɚɸɬɶ ɜɨɞɭ ɧɚ ɩɥɨɳɚɞɤɭ ȼɇɋ-1 ɜ ɩɿɞɡɟɦɧɢɣ ɪɟɡɟɪɜɭɚɪ єɦɧɿɫɬɸ 560ɦ. ɤɭɛ., 
ɿɡ ɹɤɨɝɨ ɧɚɫɨɫɧɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɋȾ 50-5 ɜɨɞɚ ɩɨɞɚєɬɶɫɹ ɫɩɨɠɢɜɚɱɚɦ.Ⱦɿɸɱɢɣ 
ɤɨɦɩɥɟɤɫ ɜɨɞɨɝɨɧɭ ɿ ɜɨɞɨɩɪɨɜɿɞɧɢɯ ɫɩɨɪɭɞ ɡɚɛɟɡɩɟɱɭє ɜɨɞɨɸ ɰɟɧɬɪɚɥɶɧɭ 
ɱɚɫɬɢɧɭ ɦɿɫɬɚ, ɠɢɬɥɨɜɢɣ ɦɚɫɢɜ «Ɇɚɫɤɢɫɿɜɤɚ», ɱɚɫɬɢɧɭ ɠɢɬɥɨɜɨɝɨ ɦɚɫɢɜɭ 
«Ʉɚɩɭɫɬɹɧɿ ɝɨɪɨɞɢ».ȱɫɧɭɸɱɢɣ ɜɨɞɨɝɿɧ ɬɚ ɪɨɡɩɨɞɿɥɶɱɿ ɦɟɪɟɠɿ (ɪɨɡɩɨɞɿɥɶɱɿ 
ɦɟɪɟɠɿ ɩɪɨɤɥɚɞɟɧɨ ɿɡ ɚɡɛɟɫɬɨɰɟɦɟɧɬɧɢɯ ɬɪɭɛ) ɡɛɭɞɨɜɚɧɿ ɿ ɜɜɟɞɟɧɿ ɜ ɞɿɸ ɜ 
1953ɪ.ȱɧɲɚ ɱɚɫɬɢɧɚ ɦɿɫɬɚ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɜɨɞɨɸ ɿɡ 11 ɚɪɬɟɡɿɚɧɫɶɤɢɯ 
ɫɜɟɪɞɥɨɜɢɧ ɩɨ ɪɨɡɩɨɞɿɥɶɱɢɦ ɦɟɪɟɠɚɦ ɩɨɛɭɞɨɜɚɧɢɯ ɜ 1950-1964ɪɨɤɚɯ 

ɤɨɥɝɨɫɩɨɦ  «Ɍɚɬɚɪɛɭɧɚɪɫɶɤɨɝɨ ɩɨɜɫɬɚɧɧɹ», ɋɭɤɨɧɧɨɸ ɮɚɛɪɢɤɨɸ, 
ɋɿɥɶɝɨɫɩɬɟɯɧɿɤɨɸ (ɿɡ ɩɨɥɿɟɬɢɥɟɧɨɜɨ-ɫɬɚɥɶɧɢɯ ɬɪɭɛ).Ⱦɨɜɠɢɧɚ ɜɨɞɨɩɪɨɜɿɞɧɢɯ 
ɦɟɪɟɠ ɫɤɥɚɞɚє 48 ɤɦ, ɜ ɬɨɦɭ ɱɢɫɥɿ 7,9 ɤɦ ɿɡ ɚɡɛɟɫɬɨɰɟɦɟɧɬɧɢɯ ɬɪɭɛ; 7 ɤɦ ɿɡ 
ɫɬɚɥɶɧɢɯ ɬɪɭɛ; 2,7 ɤɦ ɱɚɜɭɧɧɢɯ ɬɪɭɛ, ɚ ɬɚɤɨɠ 30,4 ɤɦ ɿɡ ɩɨɥɿɟɬɢɥɟɧɨɜɨɝɨ 
ɦɚɬɟɪɿɚɥɭ. 

Ɉɫɧɨɜɧɢɦ ɞɠɟɪɟɥɨɦ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɜ  
ɦ. Ɍɚɬɚɪɛɭɧɚɪɢ є ɜɟɪɯɧɿɣ ɫɚɪɦɚɬɫɶɤɢɣ ɜɨɞɨɧɨɫɧɢɣ ɝɨɪɢɡɨɧɬ. Ʉɿɥɶɤɿɫɬɶ 
ɩɪɨɲɚɪɤɿɜ (ɜɨɞɨɧɨɫɧɢɯ ɲɚɪɿɜ) – ɞɨ ɱɨɬɢɪɶɨɯ. Ⱥɛɫɨɥɸɬɧɿ ɩɨɡɧɚɱɤɢ ɩɨɤɪɿɜɥɿ 
ɜɨɞɨɧɨɫɧɢɯ ɩɪɨɲɚɪɤɿɜ ɥɟɠɚɬɶ ɜ ɿɧɬɟɪɜɚɥɿ -75…-95 ɦ. Ɋɟɝɿɨɧɚɥɶɧɢɣ ɭɯɢɥ 
ɩɨɬɨɤɭ ɩɿɞɡɟɦɧɢɯ ɜɨɞ – ɞɨ ɉɿɜɞɧɹ ɬɚ ɉɿɜɞɟɧɧɨɝɨ Ɂɚɯɨɞɭ. 

ɉɿɞɩɪɢєɦɫɬɜɨ ɜɢɤɨɧɭє ɩɨɞɚɱɭ ɜɨɞɢ ɜ ɦɿɫɶɤɭ ɦɟɪɟɠɭ ɧɚ ɡɚɫɬɚɪɿɥɨɦɭ 
ɨɛɥɚɞɧɚɧɧɿ, ɜɜɟɞɟɧɨɦɭ ɜ ɟɤɫɩɥɭɚɬɚɰɿɸ 1953 ɪɨɤɭ ɡɿ 100% ɡɧɨɫɨɦ.  Ɏɿɡɢɱɧɢɣ 
ɡɧɨɫ ɧɚɫɨɫɿɜ ȿɐȼ-6-6,5-90 ɩɪɢɡɜɿɜ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɱɚɫɭ ʀɯ ɪɨɛɨɬɢ ɩɨ 
ɜɢɞɨɛɭɬɤɭ ɜɨɞɢ, ɳɨ ɜ ɫɜɨɸ ɱɟɪɝɭ ɩɪɢɡɜɟɥɨ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɫɩɨɠɢɜɚɧɧɹ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. ɑɟɪɟɡ ɜɿɞɫɭɬɧɿɫɬɶ ɤɨɲɬɿɜ ɧɚ ɩɪɢɞɛɚɧɧɹ ɧɨɜɢɯ ɧɚɫɨɫɿɜ, ɪɟɦɨɧɬ 
ɞɿɸɱɢɯ ɧɚɫɨɫɿɜ ɩɪɨɜɨɞɢɜɫɹ 2-3 ɪɚɡɢ ɧɚ ɪɿɤ.  

ɍ ɬɚɛɥɢɰɿ 1 ɧɚɜɟɞɟɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɩɿɞɡɟɦɧɢɯ ɜɨɞ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɱɚɫɬɢɧɢ ɦɿɫɬɚ, ɹɤɭ ɨɛɫɥɭɝɨɜɭє Ʉɉ 
«ȼɨɞɨɩɨɫɬɚɱɚɥɶɧɢɤ». 
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Ɍɚɛɥɢɰɹ 1 - ɉɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɩɿɞɡɟɦɧɢɯ ɜɨɞ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɦɿɫɬɚ 

 

 

ɉɿɞɡɟɦɧɿ ɜɨɞɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɫɬɚɧɞɚɪɬɭ  ɧɚ ɩɢɬɧɭ ɜɨɞɭ ɡɚ ɡɧɚɱɟɧɧɹɦ ɫɭɯɨɝɨ ɡɚɥɢɲɤɭ (ɦɿɧɟɪɚɥɿɡɚɰɿʀ) ɿ 
ɜɦɿɫɬɨɦ Nɚ.Ɂɧɚɱɟɧɧɹ ɫɭɯɨɝɨ ɡɚɥɢɲɤɭ ɡɦɿɧɸєɬɶɫɹ ɜ ɦɟɠɚɯ 1,8-3,3 ɝ/ɞɦ³. Ɍɢɩ 
ɜɨɞɢ ɯɥɨɪɢɞɧɨ-ɝɿɞɪɨɤɚɪɛɨɧɚɬɧɚ ɧɚɬɪɿєɜɚ. 

Ɂ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɜɨɞɢ ɜɢɞɧɨ, ɳɨ ɨɱɢɳɭɜɚɬɢ ɜɨɞɭ ɧɟɨɛɯɿɞɧɨ ɜɿɞ 
ɧɚɞɥɢɲɤɭ ɿɨɧɿɜ ɧɚɬɪɿɸ, ɨɫɤɿɥɶɤɢ ɭ ɩɢɬɧɿɣ ɜɨɞɿ ɣɨɝɨ ɜɦɿɫɬ ɧɟ ɩɨɜɢɧɟɧ 
ɩɟɪɟɜɢɳɭɜɚɬɢ 200ɦɝ/ɥ. Ⱥɞɠɟ  ɣɨɝɨ ɧɚɞɥɢɲɨɤ ɜ ɨɪɝɚɧɿɡɦɿ ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ 
ɬɢɫɤɭ ɤɪɨɜɿ  ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɧɚɤɨɩɢɱɟɧɧɸ ɪɿɞɢɧɢ ɬɚ ɭɬɜɨɪɟɧɧɸ ɧɚɛɪɹɤɿɜ, ɚ 
ɬɚɤɨɠ ɜɢɫɧɚɠɭє ɡɚɩɚɫɢ ɤɚɥɿɸ, ɹɤɢɣ ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɫɬɚɛɿɥɶɧɨʀ ɪɨɛɨɬɢ 
ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ.  

Ⱦɥɹ ɩɨɤɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɜɨɞɢ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɿɨɧɨɨɛɦɿɧɧɢɣ ɦɟɬɨɞ. ȼɿɧ  
ɦɚє ɬɚɤɿ ɩɟɪɟɜɚɝɢ: ɨɬɪɢɦɚɧɧɹ ɜɨɞɢ ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ, ɦɨɠɥɢɜɿɫɬɶ ɩɪɚɰɸɜɚɬɢ ɩɪɢ  
ɡɦɿɧɧɿɣ ɹɤɨɫɬɿ ɜɨɞɢ,  ɧɟɜɢɫɨɤɿ ɟɧɟɪɝɟɬɢɱɧɿ ɬɚ ɤɚɩɿɬɚɥɶɧɿ ɜɢɬɪɚɬɢ, ɧɟɜɢɫɨɤɿ  
ɜɢɬɪɚɬɢ ɜɨɞɢ ɧɚ ɜɥɚɫɧɿ ɩɨɬɪɟɛɢ ɭɫɬɚɧɨɜɤɢ.  

ɇɟɞɨɥɿɤɢ: ɡɧɚɱɧɿ ɜɢɬɪɚɬɢ ɪɟɚɝɟɧɬɿɜ, ɿ ɹɤ ɧɚɫɥɿɞɨɤ ɡɛɿɥɶɲɟɧɧɹ 
ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɢɬɪɚɬ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɤɥɚɞɭ ɜɢɯɿɞɧɨʀ ɜɨɞɢ ɩɨɬɪɿɛɧɨ ɜ 
ɞɟɹɤɢɯ ɜɢɩɚɞɤɚɯ ɞɨɞɚɬɤɨɜɚ ɩɨɩɟɪɟɞɧɹ ɜɨɞɨɩɿɞɝɨɬɨɜɤɚ. 

Ɇɨɠɧɚ ɬɚɤɨɠ ɡɚɫɬɨɫɭɚɬɢ ɦɟɦɛɪɚɧɧɿ ɬɟɯɧɨɥɨɝɿʀ ɨɩɪɿɫɧɟɧɧɹ ɜɨɞɢ. ɉɟɪɟɜɚɝɢ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɰɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɨɥɹɝɚɸɬɶ ɜ ɨɬɪɢɦɚɧɧɿ ɜɨɞɢ ɜɢɫɨɤɨɝɨ ɫɬɭɩɟɧɹ 
ɨɱɢɳɟɧɧɹ, ɧɟ ɜɢɫɨɤɢɯ ɟɧɟɪɝɨɜɢɬɪɚɬɚɯ, ɜɢɫɨɤɿɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ, ɧɚɞɿɣɧɨɫɬɿ ɬɚ  
ɧɟɜɢɫɨɤɢɯ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɢɬɪɚɬɚɯ.  

ɇɟɞɨɥɿɤɢ: ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɟɬɟɥɶɧɨʀ ɞɨɞɚɬɤɨɜɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜɨɞɢ, ɛɚɠɚɧɚ 
ɛɟɡɩɟɪɟɪɜɧɿɫɬɶ ɪɨɛɨɬɢ ɚɩɚɪɚɬɭɪɢ, ɡɧɚɱɧɿ ɤɚɩɿɬɚɥɶɧɿ ɜɢɬɪɚɬɢ ɧɚ ɨɛɥɚɞɧɚɧɧɹ. 
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ɍȾɄ 627.557 

 

ɊɈɁɊɈȻɄȺ ɋȺɇȱɌȺɊɇɂɏ ɉɊɈȽɊȺɆ - ɉȿɊȿȾɍɆɈȼ ȾɅə 
ɉȱȾɉɊɂЄɆɋɌȼȺ Ɂ ȼɂɊɈȻɇɂɐɌȼȺ ɆȱɇȿɊȺɅɖɇɈȲ ȼɈȾɂ 

 
ɋɟɥɿɜɚɧɨɜ ȱ.Ɋ.,  ɛɚɤɚɥɚɜɪ,  Єɦɨɧɚɤɨɜɚ Ɉ.Ɉ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ɌɈȼ «ȼɿɜɚɫ-Ɇ» - ɰɟ ɩɿɞɩɪɢєɦɫɬɜɨ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɮɚɫɨɜɚɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ 
ɜɨɞ, ɳɨ ɩɨɫɬɿɣɧɨ ɩɿɞɜɢɳɭє ɪɿɜɟɧɶ ɫɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɢɯ ɜɢɦɨɝ.  

ȼɜɟɞɟɧɧɹ ɬɚ ɪɨɡɪɨɛɤɚ ɫɚɧɿɬɚɪɧɢɯ ɩɪɨɝɪɚɦ ɡɞɿɣɫɧɸєɬɶɫɹ ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ 
ɩɨɝɿɪɲɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ  ɛɟɡɩɟɱɧɨɫɬɿ ɤɿɧɰɟɜɨɝɨ ɩɪɨɞɭɤɬɭ, ɩɨɲɢɪɸєɬɶɫɹ ɰɟɣ 
ɤɨɧɬɪɨɥɶ ɧɚ ɜɫɿ ɜɢɪɨɛɧɢɱɿ, ɫɨɰɿɚɥɶɧɨ-ɩɨɛɭɬɨɜɿ ɩɪɢɦɿɳɟɧɧɹ (ɪɨɡɞɹɝɚɥɶɧɿ, 
ɬɭɚɥɟɬɢ, ɞɭɲɨɜɿ), ɩɟɪɫɨɧɚɥ.Ɉɛґɪɭɧɬɭɜɚɧɧɹ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦɢ ɇȺɋɋɊ ɬɚ 
ɪɨɡɪɨɛɤɚ ɞɨɤɭɦɟɧɬɚɰɿʀ ɛɭɥɨ ɦɟɬɨɸ ɪɨɛɨɬɢ. 

ɐɹ ɫɢɫɬɟɦɚ ɡɚɛɟɡɩɟɱɭє ɤɨɧɬɪɨɥɶ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɜɢɪɨɛɧɢɰɬɜɚ ɯɚɪɱɨɜɢɯ 
ɩɪɨɞɭɤɬɿɜ, ɛɭɞɶ-ɹɤɿɣ ɬɨɱɰɿ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ, ɡɛɟɪɿɝɚɧɧɹ ɿ ɪɟɚɥɿɡɚɰɿʀ 
ɩɪɨɞɭɤɰɿʀ, ɞɟ ɦɨɠɭɬɶ ɜɢɧɢɤɧɭɬɢ ɧɟɛɟɡɩɟɱɧɿ ɫɢɬɭɚɰɿʀ ɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ 
ɨɫɧɨɜɧɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ - ɜɢɪɨɛɧɢɤɚɦɢ ɯɚɪɱɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. ɉɪɢ ɰɶɨɦɭ 
ɨɫɨɛɥɢɜɭ ɭɜɚɝɭ ɡɜɟɪɧɟɧɨ ɧɚ ɤɪɢɬɢɱɧɿ ɤɨɧɬɪɨɥɶɧɿ ɬɨɱɤɢ, ɜ ɹɤɢɯ ɜɫɿ ɜɢɞɢ 
ɪɢɡɢɤɿɜ, ɩɨɜ'ɹɡɚɧɢɯ ɡ ɜɠɢɜɚɧɧɹɦ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ, ɦɨɠɭɬɶ ɛɭɬɢ 
ɩɨɩɟɪɟɞɠɟɧɿ, ɭɫɭɧɭɬɿ ɚɛɨ ɡɧɢɠɟɧɿ ɞɨ ɩɪɢɣɧɹɬɧɨɝɨ ɪɿɜɧɹ ɜ ɪɟɡɭɥɶɬɚɬɿ 
ɰɿɥɟɫɩɪɹɦɨɜɚɧɢɯ ɡɚɯɨɞɿɜ ɤɨɧɬɪɨɥɸ. 

Ⱦɥɹ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦɢ ɇȺɋɋɊ ɜɢɪɨɛɧɢɤɢ ɡɨɛɨɜ'ɹɡɚɧɿ ɧɟ ɬɿɥɶɤɢ 
ɞɨɫɥɿɞɠɭɜɚɬɢ ɫɜɿɣ ɜɥɚɫɧɢɣ ɩɪɨɞɭɤɬ ɿ ɦɟɬɨɞɢ ɜɢɪɨɛɧɢɰɬɜɚ, ɚɥɟ ɿ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɰɸ ɫɢɫɬɟɦɭ ɿ ʀʀ ɜɢɦɨɝɢ ɞɨ ɩɨɫɬɚɱɚɥɶɧɢɤɿɜ ɫɢɪɨɜɢɧɢ, 
ɞɨɩɨɦɿɠɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɚ ɬɚɤɨɠ ɞɨ ɫɢɫɬɟɦɢ ɨɩɬɨɜɨʀ ɬɚ ɪɨɡɞɪɿɛɧɨʀ ɬɨɪɝɿɜɥɿ. 

Ⱦɨɤɭɦɟɧɬɚɰɿɹ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɬɚ ɯɚɪɱɨɜɨɸ ɛɟɡɩɟɤɨɸ, ɹɤɚ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɨɪɝɚɧɿɡɚɰɿʀ, ɩɨɜɢɧɧɚ ɜɤɥɸɱɚɬɢ: 

- ɡɚɞɨɤɭɦɟɧɬɨɜɚɧɿ ɩɨɥɨɠɟɧɧɹ ɩɨɥɿɬɢɤɢ ɳɨɞɨ ɹɤɨɫɬɿ ɬɚ ɛɟɡɩɟɤɢ ɯɚɪɱɨɜɢɯ 
ɩɪɨɞɭɤɬɿɜ ɿ ɰɿɥɿ; 

- ɤɟɪɿɜɧɢɰɬɜɨ ɡɚ ɹɤɿɫɬɸ, ɳɨ ɜɤɥɸɱɚє ɩɢɫɶɦɨɜɿ ɩɪɨɰɟɞɭɪɢ ɬɚ ɦɟɬɨɞɢ (ɚɛɨ 
ɩɨɫɢɥɚɧɧɹ ɧɚ ɧɢɯ), ɜ ɬɨɦɭ ɱɢɫɥɿ ɧɟɨɛɯɿɞɧɿ ɫɩɨɠɢɜɚɱɚɦ ɿ ɡɚɫɬɨɫɨɜɧɢɦɢ 
ɡɚɤɨɧɚɦɢ ɿ ɩɨɥɨɠɟɧɧɹɦɢ; 

- ɞɨɤɭɦɟɧɬɢ, ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɟɮɟɤɬɢɜɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ, 
ɡɞɿɣɫɧɟɧɧɹ ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɰɟɫɚɦɢ ɿ ɤɨɧɬɪɨɥɸ ɧɚɞ ɧɢɦɢ; 

- ɛɭɞɶ-ɹɤɿ ɩɪɨɬɨɤɨɥɢ, ɹɤɿ ɜɢɦɚɝɚє ɫɩɨɠɢɜɚɱ, ɿ ɡɚɫɬɨɫɨɜɧɢɦɢ ɡɚɤɨɧɚɦɢ ɿ 
ɩɨɥɨɠɟɧɧɹɦɢ. 

ɉɨɜɢɧɧɿ ɛɭɬɢ ɜɫɬɚɧɨɜɥɟɧɿ ɩɪɨɰɟɞɭɪɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨʀ ɫɢɫɬɟɦɢ 
ɤɨɧɬɪɨɥɸ: ɡɚɬɜɟɪɞɠɟɧɧɹ ɞɨɤɭɦɟɧɬɿɜ, ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɞɨɤɭɦɟɧɬɿɜ, ɩɪɚɜɢɥɚ 
ɩɨɲɢɪɟɧɧɹ, ɩɨɧɨɜɥɟɧɧɹ ɿ ɩɟɪɟɝɥɹɞɭ, ɡɛɟɪɿɝɚɧɧɹ ɡɚɩɢɫɿɜ ɿ ɿɧ. 

Ɂɚɩɢɫɢ ɩɨɜɢɧɧɿ ɫɬɜɨɪɸɜɚɬɢɫɹ ɿ ɡɛɟɪɿɝɚɬɢɫɹ ɜ ɹɤɨɫɬɿ ɞɨɤɚɡɿɜ ɜɿɞɩɨɜɿɞɧɨɫɬɿ 
ɜɢɦɨɝɚɦ, ɚ ɬɚɤɨɠ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɬɚ 
ɯɚɪɱɨɜɨɸ ɛɟɡɩɟɤɨɸ. 
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ɋȿɄɐȱə 2  
 

ɉȿɊɋɉȿɄɌɂȼɇȱ ɌȿɏɇɈɅɈȽȱȲ, ɋɍɑȺɋɇȱ 
ɊȿȺȽȿɇɌɂ ȱ ɆȺɌȿɊȱȺɅɂ ȾɅə 

Ɉɑɂɓȿɇɇə ɉɊɂɊɈȾɇɂɏ ȱ ɋɌȱɑɇɂɏ ȼɈȾ 
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ɍȾɄ 547.532:620.193.16 

 

ɉȿɊɋɉȿɄɌɂȼɇȺ ɌȿɏɇɈɅɈȽȱə ɄȺȼȱɌȺɐȱɃɇɈȽɈ Ɉɑɂɓȿɇɇə 
ɋɌȱɑɇɂɏ ȼɈȾ ȼȱȾ ȺɊɈɆȺɌɂɑɇɂɏ ɋɉɈɅɍɄ 

 
ɋɭɯɚɰɶɤɢɣ ɘ.ȼ., ɤ.ɬ.ɧ., Ɂɿɧɶ Ɉ.ȱ., ɚɫɩɿɪɚɧɬ, Ɇɧɢɯ Ɋ.ȼ., ɤ.ɬ.ɧ., Ʉɢɪɢɥɸɤ Ɍ.ȼ., ɫɬɭɞɟɧɬ 

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ “Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ”, ɦ. Ʌɶɜɿɜ 

 

Ɇɨɧɨɰɢɤɥɿɱɧɿ ɚɪɨɦɚɬɢɱɧɿ ɫɩɨɥɭɤɢ (ɡɨɤɪɟɦɚ, ɛɟɧɡɟɧ ɿ ɬɨɥɭɟɧ) ɹɤ 
ɤɨɦɩɨɧɟɧɬɢ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɿɦɿɱɧɨʀ, ɤɨɤɫɨ- ɬɚ ɧɚɮɬɨɯɿɦɿɱɧɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɤɥɚɫɢɮɿɤɚɰɿʀ ɤɚɧɰɟɪɨɝɟɧɿɜ, ɪɨɡɪɨɛɥɟɧɨʀ USEPA 
[1], ɧɚɥɟɠɚɬɶ ɞɨ ɪɟɱɨɜɢɧ ɿɡ ɞɨɜɟɞɟɧɨɸ ɤɚɧɰɟɪɨɝɟɧɧɨɸ ɞɿєɸ ɧɚ ɨɪɝɚɧɿɡɦ 
ɥɸɞɢɧɢ. 

Ɍɪɚɞɢɰɿɣɧɿ ɛɿɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ ɨɱɢɳɟɧɧɹ ɬɚɤɢɯ ɫɬɿɱɧɢɯ ɜɨɞ є 
ɧɟɟɮɟɤɬɢɜɧɢɦɢ, ɨɫɤɿɥɶɤɢ ɦɨɧɨɰɢɤɥɿɱɧɿ ɚɪɨɦɚɬɢɱɧɿ ɫɩɨɥɭɤɢ ɜɨɥɨɞɿɸɬɶ 
ɜɢɫɨɤɨɸ ɫɬɿɣɤɿɫɬɸ ɞɨ ɛɿɨɞɟɝɪɚɞɚɰɿʀ. Ɍɨɦɭ ɜɟɥɢɱɟɡɧɿ ɩɟɪɫɩɟɤɬɢɜɢ ɦɚɸɬɶ 
ɤɨɦɩɥɟɤɫɧɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ, ɟɧɟɪɝɟɬɢɱɧɿ ɜɩɥɢɜɢ – ɤɚɜɿɬɚɰɿɣɧɿ.  

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɤɚɜɿɬɚɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɜɢɫɨɤɢɦ 
ɜɦɿɫɬɨɦ ɚɪɨɦɚɬɢɱɧɢɯ ɫɩɨɥɭɤ. Ɉɱɢɳɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɧɚɫɥɿɞɨɤ ɨɤɢɫɧɟɧɧɹ 
ɚɛɨ ɪɨɡɤɥɚɞɭ ɚɪɨɦɚɬɢɱɧɢɯ ɫɩɨɥɭɤ ɭ ɤɚɜɿɬɚɰɿɣɧɢɯ ɩɨɥɹɯ.  

Ɂɞɿɣɫɧɸɜɚɥɢ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɨɱɢɳɟɧɧɹ ɿɦɿɬɚɬɿɜ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ 
ɧɚɮɬɨɯɿɦɿʀ ɜɿɞ ɛɟɧɡɟɧɭ ɿ ɬɨɥɭɟɧɭ. ȼɦɿɫɬ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɜ ɿɦɿɬɚɬɚɯ ɥɿɦɿɬɭɜɚɜɫɶ 
ʀɯ ɦɚɤɫɢɦɚɥɶɧɨɸ ɪɨɡɱɢɧɧɿɫɬɸ ɭ ɜɨɞɿ ɡɚ ɩɟɜɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ. Ⱦɥɹ ɝɟɧɟɪɭɜɚɧɧɹ 
ɤɚɜɿɬɚɰɿɣɧɢɯ ɩɨɥɿɜ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɭɥɶɬɪɚɡɜɭɤɨɜɢɣ ɦɚɝɧɿɬɨɫɬɪɢɤɰɿɣɧɢɣ 
ɜɢɩɪɨɦɿɧɸɜɚɱ “UltrasonicDisintegratorUD-20” ɡ ɱɚɫɬɨɬɨɸ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ 22 
ɤȽɰ. ɉɢɬɨɦɚ ɩɨɬɭɠɧɿɫɬɶ ɤɚɜɿɬɚɰɿɣɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ – 34 ɤȼɬ/ɦ3.Ʉɨɧɰɟɧɬɪɚɰɿɸ 
ɡɚɛɪɭɞɧɸɜɚɱɿɜ (ɛɟɧɡɟɧɭ ɿ ɬɨɥɭɟɧɭ) ɜ ɿɦɿɬɚɬɚɯ ɜɢɡɧɚɱɚɥɢ ɦɟɬɨɞɨɦ UV/Viz-

ɫɩɟɤɬɪɨɫɤɨɩɿʀ. 
ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ ɪɟɚɤɰɿɣɧɨʀ ɫɢɫɬɟɦɢ 303±5 Ʉ, ɬɪɢɜɚɥɨɫɬɿ 

ɤɚɜɿɬɚɰɿɣɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ 15 ɯɜ. ɡ ɩɨɞɚɥɶɲɨɸ ɟɤɫɩɨɡɢɰɿєɸ ɫɟɪɟɞɨɜɢɳɚ ɳɟ 
ɜɩɪɨɞɨɜɠ 15 ɯɜ. ɿ ɜɢɡɧɚɱɟɧɧɹɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɸɜɚɱɚ ɜ ɿɦɿɬɚɬɿ ɫɬɭɩɿɧɶ 
ɨɱɢɳɟɧɧɹ ɿɦɿɬɚɬɭ ɜɿɞ ɛɟɧɡɟɧɭ ɫɬɚɧɨɜɢɜ 84,2 % [2], ɜɿɞ ɬɨɥɭɟɧɭ – 19,8 %. 

Ɂɧɚɱɧɨ ɧɢɠɱɢɣ (ɭ 4 ɪɚɡɢ) ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɿɦɿɬɚɬɿɜ ɜɿɞ ɬɨɥɭɟɧɭ ɡɭɦɨɜɥɟɧɢɣ 
ɜɩɥɢɜɨɦ ɦɟɬɢɥɶɧɨʀ ɝɪɭɩɢ ɹɤ ɡɚɦɿɫɧɢɤɚ ȱ ɪɨɞɭ ɜ ɛɟɧɡɟɧɿ. 

ȼɢɫɧɨɜɤɢ 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɤɚɜɿɬɚɰɿɣɧɢɯ ɩɨɥɿɜ, ɝɟɧɟɪɨɜɚɧɢɯ ɭɥɶɬɪɚɡɜɭɤɨɜɢɦ 
ɜɢɩɪɨɦɿɧɸɜɚɱɟɦ, ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɦɨɧɨɰɢɤɥɿɱɧɢɯ ɚɪɨɦɚɬɢɱɧɢɯ 
ɫɩɨɥɭɤ (ɛɟɧɡɟɧɭ ɿ ɬɨɥɭɟɧɭ) є ɧɚɞɡɜɢɱɚɣɧɨ ɟɮɟɤɬɢɜɧɢɦ.  

Ʌɿɬɟɪɚɬɭɪɚ 
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ȾɈɋɅȱȾɀȿɇɇə ȿɎȿɄɌɂȼɇɈɋɌȱ ȼɂȾȺɅȿɇɇə ɇȱɌɊȺɌȱȼ Ɂ 
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ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 

 

ɇɿɬɪɚɬɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ґɪɭɧɬɨɜɢɯ ɜɨɞ є ɩɨɲɢɪɟɧɢɦ ɩɨ ɜɫɿɣ ɍɤɪɚʀɧɿ. 
ɇɿɬɪɚɬɢ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɜɨɞɭ ɱɟɪɟɡ ɧɚɞɦɿɪɧɟ ɫɩɨɠɢɜɚɧɧɹ ɿ ɧɟɩɪɚɜɢɥɶɧɟ 
ɡɛɟɪɿɝɚɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ ɬɚ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɭ ɫɿɥɶɫɶɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ, 
ɱɟɪɟɡ ɪɨɛɨɬɭ ɜɟɥɢɤɢɯ ɩɪɨɦɢɫɥɨɜɢɯ ɨɛ’єɤɬɿɜ, ɞɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɧɿɬɪɚɬɧɿ 
ɫɩɨɥɭɤɢ ɫɨɥɟɣ ɚɡɨɬɧɨʀ ɤɢɫɥɨɬɢ, ɱɟɪɟɡ ɧɟɞɨɫɬɚɬɧɶɨ ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɱɟɪɟɡ ɧɟɞɨɬɪɢɦɚɧɧɹ ɫɚɧɿɬɚɪɧɨ ɝɿɝɿєɧɿɱɧɢɯ ɧɨɪɦ ɩɪɢ ɨɛɥɚɲɬɭɜɚɧɧɿ ɤɨɥɨɞɹɡɿɜ 
(ɚɞɠɟ ɜɿɞɯɨɞɢ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɬɜɚɪɢɧ ɿ ɥɸɞɢɧɢ ɦɿɫɬɹɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ 
ɧɿɬɪɚɬɿɜ). Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ, ɤɿɥɶɤɿɫɬɶ ɧɿɬɪɚɬɿɜ ɭ ɩɢɬɧɿɣ ɜɨɞɿ 
ɩɪɚɤɬɢɱɧɨ ɜɫɿɯ ɪɟɝɿɨɧɿɜ ɫɿɥɶɫɶɤɿɣ ɦɿɫɰɟɜɨɫɬɿ ɱɚɫɬɨ ɩɟɪɟɜɢɳɭє ɞɨɩɭɫɬɢɦɿ 
ɩɨɤɚɡɧɢɤɢ ɧɚ 10-20% [1]. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɨɞɚ ɜ ɛɿɥɶɲɨɫɬɿ ɤɨɥɨɞɹɡɿɜ є 
ɧɟɩɪɢɞɚɬɧɨɸ ɞɥɹ ɩɢɬɬɹ. Ɍɨɦɭ, є ɜɚɠɥɢɜɢɦ ɡɧɚɣɬɢ ɟɮɟɤɬɢɜɧɢɣ ɬɚ ɧɟ ɞɭɠɟ 
ɞɨɪɨɝɢɣ ɦɟɬɨɞ ɡ ɞɨɩɨɦɨɝɨɸ ɹɤɨɝɨ ɭ ɛɿɥɶɲɨɫɬɿ ɦɚɥɢɯ ɦɿɫɬ ɦɨɠɧɚ ɞɨɫɹɝɬɢ 
ɭɧɨɪɦɨɜɚɧɨɝɨ ɜɦɿɫɬɭ ɧɿɬɪɚɬɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɜ ɩɿɞɡɟɦɧɢɯ ɜɨɞɚɯ. 

Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɩɿɞɡɟɦɧɢɯ ɜɨɞ ɜɿɞ ɧɿɬɪɚɬɧɨɝɨ 
ɡɚɛɪɭɞɧɟɧɧɹ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɩɪɢɪɨɞɧɢɯ 
ɫɨɪɛɟɧɬɿɜ. ȼ ɪɨɛɨɬɿ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɰɟɨɥɿɬ-ɤɥɢɧɨɩɬɢɥɨɥɿɬ, ɰɟɨɥɿɬ-ɦɨɪɞɟɧɿɬ, 
ɪyrolox, ɤɨɤɨɫɨɜɟ ɜɭɝɿɥɥɹ, ɝɿɞɪɨɚɧɬɪɚɰɢɬ, ɲɭɧɝɿɬ, Ⱥg – ɚɥɸɦɨɫɢɥɿɤɚɬ. ȼ 
ɹɤɨɫɬɿ ɨɛ’єɤɬɚ ɞɨɫɥɿɞɠɟɧɧɹ ɨɛɪɚɧɨ ɜɨɞɭ ɡ ɤɪɢɧɢɰɿ. ȼ ɬɚɛɥɢɰɿ 1 ɧɚɜɟɞɟɧɿ 
ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɨɱɢɳɟɧɧɹ ɜɿɞ ɧɿɬɪɚɬɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɪɿɡɧɢɦɢ ɫɨɪɛɟɧɬɚɦɢ.  

 

Ɍɚɛɥɢɰɹ 1 - əɤɿɫɬɶ ɨɱɢɳɟɧɧɹ ɩɿɞɡɟɦɧɨʀ ɜɨɞɢ ɜɿɞ ɧɿɬɪɚɬ ɿɨɧɿɜ, ɦɝ/ɞɦ3 ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɫɨɪɛɟɧɬɿɜ 
ɉɨɤɚɡɧɢɤ Ⱦɨɫɥɿɞ-

ɠɭɜɚɧɚ 
ɜɨɞɚ 

Ɂɚɜɚɧɬɚɠɟɧɧɹ ɇɨɪɦɚɬɢɜɧɟ 
ɡɧɚɱɟɧɧɹ, 
ɧɟ ɛɿɥɶɲɟ 

ɐɟɨɥɿɬ-

ɤɥɢɧɨɩ-

ɬɢɨɥɿɬ 

Pyro

lox 

Ʉɨɤɨɫɨɜɟ 

ɜɭɝɿɥɥɹ 

Ƚɿɞɪɨ-

ɚɧɬɪɚɰ
ɢɬ 

ɒɭɧɝ
ɿɬ 

Ag – 

ɚɥɸɦɨɫ
ɢɥɿɤɚɬ 

ȼɦɿɫɬ 
ɧɿɬɪɚɬɿɜ, 
ɦɝ/ɞɦ3 

3,7 1,6 1,7 1,61 1,7 1,2 2,8 ≤ 50 

 

ȼɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɚɥɟɧɧɹ ɧɿɬɪɚɬ-ɿɨɧɿɜ ɜɢɹɜɢɜ ɩɪɢɪɨɞɧɿɣ ɫɨɪɛɟɧɬ 
ɰɟɨɥɿɬ-ɤɥɢɧɨɩɬɢɥɨɥɿɬ.  ɐɟɨɥɿɬɢ ɦɚɸɬɶ ɩɨɪɢɫɬɭ ɬɪɢɜɢɦɿɪɧɭ ɫɬɪɭɤɬɭɪɭ 
ɬɟɬɪɚɿɞɿɜ (AlO4) ɬɚ (SiO4), ɯɿɦɿɱɧɚ ɮɨɪɦɭɥɚ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ 
ɰɟɨɥɿɬɭ-ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɹɤ 
(K2,Na2,Ca)[Al2Si7O18].6H2O. ȼ ɤɪɢɫɬɚɥɚɯ ɰɟɨɥɿɬɿɜ є ɫɢɫɬɟɦɚ ɤɚɧɚɥɿɜ ɿ 
ɤɚɩɿɥɹɪɿɜ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɪɨɡɦɿɪɭ, ɳɨ ɨɛɭɦɨɜɥɸє ɡɞɚɬɧɿɫɬɶ ɪɨɡɞɿɥɹɬɢ ɫɭɦɿɲɿ 
ɪɟɱɨɜɢɧ ɡ ɦɨɥɟɤɭɥɚɦɢ ɪɿɡɧɢɯ ɪɨɡɦɿɪɿɜ ɬɚ ɜɢɛɿɪɤɨɜɨ ɨɱɢɳɚɬɢ ɪɿɡɧɿ 

http://www.rodnik.biz.ua/products/Pyrolox/torg/1.html
http://www.rodnik.biz.ua/products/Pyrolox/torg/1.html
http://www.rodnik.biz.ua/products/Pyrolox/torg/1.html
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ɦɨɥɟɤɭɥɹɪɧɿ ɫɢɫɬɟɦɢ. ȼ ɨɛ’єɦɧɨɦɭ ɩɪɨɫɬɨɪɿ ɦɿɠ ɤɪɢɫɬɚɥɚɦɢ ɰɟɨɥɿɬɿɜ (ɹɤɿ 
ɦɚɸɬɶ ɪɨɡɦɿɪɢ ɜ ɤɿɥɶɤɚ ɞɟɫɹɬɤɿɜ ɦɿɤɪɨɦɟɬɪɿɜ ɿ ɭɬɜɨɪɸɸɬɶ ɚɝɪɟɝɚɬɢ) є 
ɞɨɦɿɲɤɢ, ɹɤɿ ɭɬɜɨɪɸɸɬɶ ɬɚɤ ɡɜɚɧɭ ɜɬɨɪɢɧɧɭ ɩɨɪɢɫɬɭ ɫɬɪɭɤɬɭɪɭ, ɹɤɚ ɧɚ 
ɜɿɞɦɿɧɭ ɜɿɞ ɩɟɪɜɢɧɧɨʀ (ɜɧɭɬɪɿɲɧɶɨ ɤɪɢɫɬɚɥɿɱɧɢɯ ɩɨɪ), ɧɟ ɦɚє ɫɩɟɰɢɮɿɱɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɟɥɟɤɬɢɜɧɨʀ ɚɞɫɨɪɛɰɿʀ [2]. 

ȼ ɬɚɛɥɢɰɿ 2 ɩɪɟɞɫɬɚɜɥɟɧɿ ɨɬɪɢɦɚɧɿ ɡɧɚɱɟɧɧɹ ɨɱɢɳɟɧɧɹ ɦɨɞɟɥɶɧɢɯ 
ɪɨɡɱɢɧɿɜ KNO3 ɪɿɡɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɟɨɥɿɬɭ-ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ.  

Ɍɚɛɥɢɰɹ 2 - ɉɨɤɚɡɧɢɤɢ ɨɱɢɳɟɧɧɹ ɦɨɞɟɥɶɧɢɯ ɪɨɡɱɢɧɿɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɟɨɥɿɬɭ 

 

 

Ɍɪɢɜɚɥɿɫɬɶ ɤɨɧɬɚɤɬɭ, ɯɜ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɧɿɬɪɚɬ-ɣɨɧɿɜ, ɦɝ/ɞɦ3 

10 50 70 

1 3,71 6,6 8,5 

5 3,48 3,8 5,8 

10 3,35 4,2 5,5 

15 3,4 4,5 5,6 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɪɨɡɱɢɧɢ KNO3, ɜ ɹɤɢɯ 
ɜɦɿɫɬ ɧɿɬɪɚɬ-ɿɨɧɿɜ ɫɬɚɧɨɜɢɜ 10, 50 ɿ 70 ɦɝ/ɞɦ3 ɜɿɞɩɨɜɿɞɧɨ. 
 

ȼɢɫɧɨɜɤɢ.Ɉɬɠɟ, ɹɤ ɫɜɿɞɱɚɬɶ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɚɧɿ, ɰɟɨɥɿɬ-ɤɥɢɧɨɩɬɢɥɨɥɿɬ 
ɦɚє ɜɢɫɨɤɭ ɩɨɝɥɢɧɚɥɶɧɭ ɡɞɚɬɧɿɫɬɶ ɳɨɞɨ ɧɿɬɪɚɬ-ɣɨɧɿɜ, ɚ ɬɨɦɭ ɦɚє ɩɟɪɫɩɟɤɬɢɜɭ 
ɜ ɨɱɢɳɟɧɧɿ ɩɪɢɪɨɞɧɢɯ ɜɨɞ. Ɍɚɤ, ɧɚɜɿɬɶ ɡɚ ɩɟɪɟɜɢɳɟɧɨʀ ɝɪɚɧɢɱɧɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɰɶɨɝɨ ɩɨɤɚɡɧɢɤɚ (ȽȾɄ ɞɥɹ ɩɢɬɧɨʀ ɜɨɞɢ ≤ 50 ɦɝ/ɞɦ3 ɡɚ Ⱦɋɚɧɉɿɇ 
2.2.4-171-10 „Ƚɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɜɨɞɢ ɩɢɬɧɨʀ, ɩɪɢɡɧɚɱɟɧɨʀ ɞɥɹ ɫɩɨɠɢɜɚɧɧɹ 
ɥɸɞɢɧɨɸ”) – 70 ɦɝ/ɞɦ3 ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɧɚɱɧɟ ɡɦɟɧɲɟɧɧɹ ɞɨ 5,6…8,5 ɦɝ/ɞɦ3. 

Ɉɬɠɟ, ɜɢɫɨɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɬɚ ɜɿɞɧɨɫɧɨ ɧɟɜɟɥɢɤɚ ɜɚɪɬɿɫɬɶ ɰɟɨɥɿɬɭ ɪɨɛɢɬɶ 
ɣɨɝɨ ɞɨɫɢɬɶ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɦɚɬɟɪɿɚɥɨɦ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɫɭɱɚɫɧɿɣ 
ɜɨɞɨɩɿɞɝɨɬɨɜɰɿ.  

 

Ʌɿɬɟɪɚɬɭɪɚ 

 

1. əɤɨɜɥєɜ ȼ.ȼ. ɉɟɪɫɩɟɤɬɢɜɧɿ ɞɠɟɪɟɥɚ ɩɪɢɪɨɞɧɢɯ ɜɨɞ ɞɥɹ ɩɢɬɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɍɤɪɚʀɧɢ, ʀɯ ɨɯɨɪɨɧɚ ɿ ɪɚɰɿɨɧɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ [ɞɢɫɟɪɬɚɰɿɹ]. 
ɏɚɪɤɿɜ: ɏɚɪɤɿɜ. ɧɚɰ. ɭɧ-ɬ ɿɦ. ȼ.ɇ. Ʉɚɪɚɡɿɧɚ; 2017. 351 ɫ. 

2. ɋɚɤɚɥɨɜɚ Ƚ. ȼ. ɇɚɭɤɨɜɨ – ɬɟɨɪɟɬɢɱɧɿ ɨɫɧɨɜɢ ɤɨɦɛɿɧɨɜɚɧɢɯ ɩɪɨɰɟɫɿɜ 
ɨɱɢɳɟɧɧɹ ɜɨɞɧɢɯ ɫɟɪɟɞɨɜɢɳ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɪɨɞɧɢɯ ɫɨɪɛɟɧɬɿɜ 
[ɞɢɫɟɪɬɚɰɿɹ]. Ʌɶɜɿɜ: ɇɚɰ. ɭɧ-ɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»; 2016. 341 ɫ. 
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ɍȾɄ 628.1.033 

 

ɈɋȼȱɌɅȿɇɇə ȼɈȾɂ ɄɈȺȽɍɅəɇɌɈɆ ɈɄɋɂɏɅɈɊɂȾɈɆ 
ȺɅɘɆȱɇȱɘ Ɂ ɊȿɐɂɊɄɍɅəɐȱЄɘ ɈɋȺȾɍ 

 
Ʉɨɥɩɚɤɨɜɚ Ƚ.ȼ, Ʉɚɥɟɧɢɤ Ɉ.ɋ., ɦɚɝɿɫɬɪɚɧɬɢ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ - ɞ.ɬ.ɧ., ɩɪɨɮ. Ƚɭɫɹɬɢɧɫɶɤɚ ɇ.Ⱥ. 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 

 

Ⱦɥɹ ɩɪɨɹɫɧɟɧɧɹ ɿ ɡɧɟɛɚɪɜɥɟɧɧɹ ɩɨɜɟɪɯɧɟɜɢɯ ɜɨɞ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɟɬɨɞɢ 
ɨɛɪɨɛɤɢ, ɳɨ ґɪɭɧɬɭɸɬɶɫɹ ɧɚ ɡɚɫɬɨɫɭɜɚɧɧɿ ɪɟɚɝɟɧɬɿɜ-ɤɨɚɝɭɥɹɧɬɿɜ, ɹɤɿ 
ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɟɪɟɜɟɞɟɧɧɹ ɜ ɨɫɚɞ ɤɨɥɨʀɞɧɨ-ɞɢɫɩɟɪɫɧɢɯ ɞɨɦɿɲɨɤ ɿ ɡɚɛɪɭɞɧɟɧɶ. 
ɋɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ ɩɿɞɝɨɬɨɜɤɢ ɩɢɬɧɨʀ ɜɨɞɢ ɜɤɥɸɱɚɸɬɶ ɧɚɫɬɭɩɧɿ ɫɬɚɞɿʀ 
ɨɛɪɨɛɤɢ ɜɨɞɢ: ɤɨɚɝɭɥɹɰɿɣɧɨ-ɮɥɨɤɭɥɹɰɿɣɧɭ ɨɛɪɨɛɤɭ ɡ ɨɫɜɿɬɥɟɧɧɹɦ, 
ɜɿɞɫɬɨɸɜɚɧɧɹ ɿ ɮɿɥɶɬɪɭɜɚɧɧɹ, ɨɞɧɭ ɱɢ ɞɜɿ ɫɬɚɞɿʀ ɨɡɨɧɭɜɚɧɧɹ ɡ ɧɚɫɬɭɩɧɢɦ 
ɮɿɥɶɬɪɭɜɚɧɧɹɦ ɱɟɪɟɡ ɛɿɨɮɿɥɶɬɪ, ɫɬɚɞɿɸ ɩɨɫɬɯɥɨɪɭɜɚɧɧɹ [1]. Ɉɞɧɢɦ ɿɡ ɪɿɲɟɧɶ 
ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɩɪɨɰɟɫɿɜ ɜɨɞɨɨɱɢɫɬɤɢ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɟɰɢɪɤɭɥɹɰɿʀ ɨɫɚɞɭ [2].  

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɩɨɪɿɜɧɹɧɧɹ ɫɩɨɫɨɛɿɜ ɤɨɚɝɭɥɹɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ 
ɜɨɞɢ ɬɪɚɞɢɰɿɣɧɢɣ (ɛɟɡ ɪɟɰɢɪɤɭɥɹɰɿʀ ɨɫɚɞɭ, ɫɩɨɫɿɛ ȱ) ɬɚ ɡ ɪɟɰɢɪɤɭɥɹɰɿєɸ ɨɫɚɞɭ 
(ɫɩɨɫɿɛ ȱȱ). Ɉɛ’єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ ɨɛɪɚɧɨ ɜɨɞɭ ɡ ɪ.Ⱦɧɿɩɪɨ. Ⱦɨɡɭɜɚɧɧɹ 
ɤɨɚɝɭɥɹɧɬɭ ɨɤɫɢɯɥɨɪɢɞɭ ɚɥɸɦɿɧɿɸ ɡɚ ɫɩɨɫɨɛɨɦ (ȱ) ɫɬɚɧɨɜɢɥɨ ɜɿɞɩɨɜɿɞɧɨ – 10, 

20, 30, 40 ɦɝ/ɞɦ3, ɡɚ ɫɩɨɫɨɛɨɦ (ȱȱ) – 5, 10, 15, 20 ɦɝ/ɞɦ3. Ɋɟɡɭɥɶɬɚɬɢ 
ɞɨɫɥɿɞɠɟɧɶ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 1 ɞɥɹ ɜɿɞɩɨɜɿɞɧɢɯ ɪɟɠɢɦɿɜ 
ɤɨɚɝɭɥɹɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ. 

 

Ɍɚɛɥɢɰɹ 1 - Ɍɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɤɨɚɝɭɥɹɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɨɞ ɡ 
ɩɨɜɟɪɯɧɟɜɢɯ ɞɠɟɪɟɥ ɡɚ ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɨɛɪɨɛɤɢ 
Ⱦɨɡɭɜɚɧɧɹ 
ɪɟɚɝɟɧɬɿɜ,ɦ
ɝ/ɞɦ3 

Ɋɟɠɢɦ 
ɨɱɢɳɟɧɧɹ 

Ɍɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ 

Ʉɨɥɶɨɪɨɜɿɫɬɶ,
ɝɪɚɞ 

Ʉɚɥɚɦɭɬɧɿɫɬɶ,
ɦɝ/ɞɦ3 

ɪɇ Ʌɭɠɧɿɫɬɶ,
ɦɝ ɟɤɜ/ɞɦ3 

ȼɦɿɫɬ 
ɡɚɥɢɲɤɨɜɨɝɨ 
ɚɥɸɦɿɧɿɸ, 
ɦɝ/ɞɦ3 

ȼɢɯɿɞɧɚ ɜɨɞɚ 44,7 116,7 7,76 1,9 0,08 

10  (ȱ) 21,6 37,521 7,65 1,8 0,16 

5  (ȱȱ) 20,4 29,183 7,28 1,7 0,19 

20  (ȱ) 20,3 25,014 7,35 1,8 0,17 

10  (ȱȱ) 20,3 25,014 7,74 2,0 0,2 

30  (ȱ) 16,05 20,845 7,62 1,9 0,19 

15  (ȱȱ) 16,05 16,676 7,35 1,8 0,21 

40  (ȱ) 6,79 12,507 7,63 1,7 0,2 

20  (ȱȱ) 6,2 12,507 7,556 2,0 0,21 
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Ɍɚɤ, ɡɚ ɞɨɡɭɜɚɧɧɹ 10…20 ɦɝ/ɞɦ3 ɞɨɫɹɝɚєɬɶɫɹ ɡɚ ɬɢɩɨɜɨɝɨ ɪɟɠɢɦɭ 
ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɩɨɤɚɡɧɢɤɢ ɩɨ ɤɚɥɚɦɭɬɧɨɫɬɿ 25…37,5 ɦɝ/ɞɦ3 ɬɚ ɤɨɥɶɨɪɨɜɨɫɬɿ 
20,3…21,6 ɝɪɚɞ, ɳɨ ɜɿɞɩɨɜɿɞɚɥɨ ɩɨɤɚɡɧɢɤɚɦ ɜɨɞɢ, ɨɞɟɪɠɚɧɨʀ ɡɚ ɫɩɨɫɨɛɨɦ ɡ 
ɪɟɰɢɪɤɭɥɹɰɿєɸ ɨɫɚɞɭ ɩɪɢ ɞɨɡɭɜɚɧɧɿ 5…10 ɦɝ/ɞɦ3. 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɭ ɜɢɝɥɹɞɿ ɞɿɚɝɪɚɦɢ ɡɦɿɧɢ 
ɤɚɥɚɦɭɬɧɨɫɬɿ ɨɱɢɳɟɧɧɨʀ ɜɨɞɢ (ɪɢɫ. 1) ɡɚ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɪɟɠɢɦɿɜ 
ɤɨɚɝɭɥɹɰɿɣɧɨʀ ɨɛɪɨɛɤɢ ɜɢɯɿɞɧɨʀ ɜɨɞɢ. 

 

 
Ɋɢɫ. 1–Ⱦɿɚɝɪɚɦɚ ɡɦɿɧɢ ɤɚɥɚɦɭɬɧɨɫɬɿ ɜɨɞɢ ɡɚ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɪɟɠɢɦɿɜ 

ɤɨɚɝɭɥɹɰɿɣɧɨʀ ɨɛɪɨɛɤɢ 

 

ȼɢɫɧɨɜɤɢ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɿɡɭ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ 
ɞɚɧɢɦɢ ɩɪɢ ɩɨɪɿɜɧɹɧɧɿ ɞɜɨɯ ɪɟɠɢɦɿɜ ɤɨɚɝɭɥɹɰɿɣɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɪɢɪɨɞɧɨʀ 
ɜɨɞɢ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɳɨɞɨ ɜɢɫɨɤɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɨɜɟɪɧɟɧɧɹ ɨɫɚɞɭ 
ɡ ɞɨɞɚɜɚɧɧɹɦ ɤɨɚɝɭɥɹɧɬɭ ɨɤɫɢɯɥɨɪɢɞɭ ɚɥɸɦɿɧɿɸ. Ɍɚɤ ɩɪɢ ɞɨɡɭɜɚɧɧɿ 10 
ɦɝ/ɞɦ3 ɬɚ 20 ɦɝ/ɞɦ3ɡɚ ɬɢɩɨɜɨɝɨ ɪɟɠɢɦɭ ɨɱɢɳɟɧɧɹ ɟɮɟɤɬ ɩɪɨɹɫɧɟɧɧɹ 
ɫɬɚɧɨɜɢɬɶ ɜɿɞɩɨɜɿɞɧɨ 67,9 % ɬɚ 78,6 %. Ⱥ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɟɰɢɪɤɭɥɹɰɿʀ 
ɨɫɚɞɭ ɡɚ ɞɨɡɭɜɚɧɧɹ 10 ɦɝ/ɞɦ3 ɬɚ 20 ɦɝ/ɞɦ3 – 78,6 ɬɚ 89,3 %. Ɇɨɠɧɚ ɡɪɨɛɢɬɢ 
ɜɢɫɧɨɜɨɤ, ɳɨ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɣ ɬɚ ɟɤɨɧɨɦɿɱɧɨ ɜɢɝɿɞɧɢɣ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɩɨɜɟɪɯɧɟɜɢɯ ɜɨɞ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɟɠɢɦɭ ɪɟɰɢɪɤɭɥɹɰɿʀ ɨɫɚɞɭ. ɓɨ ɫɬɨɫɭєɬɶɫɹ 
ɜɦɿɫɬɭ ɡɚɥɢɲɤɨɜɨɝɨ ɚɥɸɦɿɧɿɸ, ɬɨ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɨɚɝɭɥɹɧɬɭ ɨɤɫɢɯɥɨɪɢɞɭ 
ɚɥɸɦɿɧɿɸ ɡɚ ɞɜɨɯ ɪɟɠɢɦɿɜ ɤɨɚɝɭɥɹɰɿɣɧɨʀ ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɨʀ ɜɨɞɢ ɨɬɪɢɦɚɧɿ 
ɡɧɚɱɟɧɧɹ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ ɧɨɪɦɢ 0,2 ɦɝ/ɞɦ3, ɳɨ ɩɨɜɧɿɫɬɸ ɡɚɞɨɜɨɥɶɧɹє 
ɜɢɦɨɝɢ Ⱦɟɪɠɋɚɧɉɿɇ.  

Ɂɚ ɪɚɯɭɧɨɤ ɪɟɰɢɪɤɭɥɹɰɿʀ ɩɪɚɤɬɢɱɧɨ ɧɚ ɩɨɪɹɞɨɤ ɞɨɫɹɝɚєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɩɥɚɫɬɿɜɰɿɜ ɜ ɩɿɞɜɿɲɟɧɨɦɭ ɲɚɪɿ ɨɫɚɞɭ, ɳɨ ɜ ɫɜɨɸ ɱɟɪɝɭ 
ɡɚɛɟɡɩɟɱɭє ɫɬɚɛɿɥɶɧɿɫɬɶ ɿ ɧɚɞɿɣɧɿɫɬɶ ɪɨɛɨɬɢ ɫɩɨɪɭɞ ɩɟɪɲɨɝɨ ɫɬɭɩɟɧɹ 
ɨɱɢɳɟɧɧɹ.  

Ʌɿɬɟɪɚɬɭɪɚ 

1. Ʉɨɪɿɧɶɤɨ ȱ.ȼ. ȱɧɧɨɜɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ: ɦɨɧɨɝɪɚɮɿɹ / ȱ.ȼ. 
Ʉɨɪɿɧɶɤɨ, ɘ.Ɉ. ɉɚɧɚɫɟɧɤɨ. – ɏɚɪɤɿɜ: ɏɇȺɆȽ, 2012. – 208 ɫ. 

2. Ɂɚɩɨɥɶɫɤɢɣ Ⱥ.Ʉ. ȼɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɬɚ ɹɤɿɫɬɶ ɜɨɞɢ: 
ɩɿɞɪɭɱ. / Ⱥ.Ʉ. Ɂɚɩɨɥɶɫɶɤɢɣ. – Ʉ.: ȼɢɳɚ ɲɤɨɥɚ, 2005. – 671ɫ. 
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ɒɅəɏɂ ȼȾɈɋɄɈɇȺɅȿɇɇə ɎȱɁɂɄɈ-ɏȱɆȱɑɇɂɏ ɆȿɌɈȾȱȼ 
Ɉɑɂɓȿɇɇə ɋɌȱɑɇɂɏ ȼɈȾ ɆɈɅɈɑɇɂɏ ȼɂɊɈȻɇɂɐɌȼ 

 
ɇɢɠɧɹ ȱ.ȱ.,  

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ  - Ʉɭɪɢɥɟɰɶ Ɉ.Ƚ. ɞɨɰɟɧɬ, ɤ.ɬ.ɧ. 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɦ. Ʌɶɜɿɜ 

 

Ⱦɥɹ ɍɤɪɚʀɧɢ ɩɢɬɚɧɧɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɥɨɱɧɢɯ  ɩɿɞɩɪɢєɦɫɬɜ є 
ɚɤɬɭɚɥɶɧɢɦ ɿ ɝɨɫɬɪɢɦ. Ɇɨɥɨɤɨɩɟɪɟɪɨɛɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚɜɿɬɶ ɫɟɪɟɞɧɶɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɫɩɪɢɱɢɧɹɸɬɶ ɡɧɚɱɧɿ ɟɤɨɥɨɝɿɱɧɿ ɡɛɢɬɤɢ ɞɨɜɤɿɥɥɸ. Ɍɚɤ ɩɪɢ 
ɩɟɪɟɪɨɛɥɟɧɧɿ 1 ɬɨɧɢ ɦɨɥɨɤɚ ɭɬɜɨɪɸєɬɶɫɹ 1,8 – 2,0 ɦ3 ɫɬɨɤɿɜ, ɚ ɭ ɜɢɪɨɛɧɢɰɬɜɿ 
ɫɢɪɿɜ – 6 – 9 ɦ3. Ⱦɥɹ ɬɚɤɢɯ ɫɬɨɤɿɜ ɩɪɢɬɚɦɚɧɧɢɦ є ɧɟɫɬɚɛɿɥɶɧɿɫɬɶ  ʀɯ ɹɤɿɫɧɨɝɨ 
ɫɤɥɚɞɭ ɚ ɬɚɤɨɠ ɨɛ’єɦɿɜ ɭɬɜɨɪɟɧɧɹ. Ɉɤɪɿɦ ɰɶɨɝɨ ɩɨɤɚɡɧɢɤɢ ɡɧɚɱɧɨ ɡɚɥɟɠɚɬɶ 
ɜɿɞ ɩɨɪɢ ɪɨɤɭ, ɞɨɫɹɝɚɸɱɢ ɫɜɨɝɨ ɩɿɤɭ ɜɥɿɬɤɭ.   

ɐɿ ɫɬɨɤɢ, ɡɚɡɜɢɱɚɣ, є ɤɚɥɚɦɭɬɧɢɦɢ ɡ ɜɢɫɨɤɢɦ ɭɦɿɫɬɨɦ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ 
(ɏɋɄ 1400 – 3000 ɦɝ Ɉ/ɞɦ3, ȻɋɄ 1200 – 2400 ɦɝ Ɉ/ɞɦ3) ɭɫɟɪɟɞɧɟɧɟ ɪɇ ɹɤɢɯ 
ɫɬɚɧɨɜɢɬɶ 6 - 8. Ⱦɨ ʀɯ ɫɤɥɚɞɭ ɜɯɨɞɢɬɶ ɦɨɥɨɱɧɢɣ ɰɭɤɨɪ, ɤɚɡɟʀɧ, ɦɚɫɥɚ ɿ ɠɢɪɢ. 
ɉɿɞ ɜɩɥɢɜɨɦ ɤɢɫɧɸ ɜɨɧɢ ɫɯɢɥɶɧɿ ɞɨ ɛɪɨɞɿɧɧɹ ɡ ɜɢɞɿɥɟɧɧɹɦ ɧɟɩɪɢєɦɧɢɯ 
ɡɚɩɚɯɿɜ. ȼɨɧɢ ɩɨɬɪɟɛɭɸɬɶ ɨɫɜɿɬɥɟɧɧɹ ɿ ɪɟɬɟɥɶɧɨɝɨ ɨɱɢɳɟɧɧɹ. ȱɫɧɭɸɱɿ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ ɫɢɫɬɟɦɢ ɨɱɢɳɟɧɧɹ  ɧɟ ɟɮɟɤɬɢɜɧɿ ɿ ʀɯ ɧɟɨɛɯɿɞɧɨ  
ɜɞɨɫɤɨɧɚɥɸɜɚɬɢ, ɚɛɨ ɩɨɜɧɿɫɬɶ ɡɚɦɿɧɸɜɚɬɢ. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨɝɨ ɳɨ ɦɨɥɨɱɧɿ ɫɬɨɤɢ ɰɟ ɫɤɥɚɞɧɚ ɫɢɫɬɟɦɚ, ɭ ɹɤɿɣ є 
ɪɨɡɱɢɧɟɧɿ ɭ ɜɨɞɿ, ɚ ɬɚɤɨɠ ɡɜɚɠɟɧɿ ɿ ɟɦɭɥɶɝɨɜɚɧɿ ɱɚɫɬɨɱɤɢ ɡɚɛɪɭɞɧɸɸɱɢɯ 
ɪɟɱɨɜɢɧ ɩɪɢɣɲɥɢ ɞɨ ɜɢɫɧɨɜɤɭ ɧɟɨɛɯɿɞɧɨɫɬɿ ɤɨɦɩɨɧɭɜɚɧɧɹ ɞɟɤɿɥɶɤɨɯ ɦɟɬɨɞɿɜ, 
ɡɨɤɪɟɦɚ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ (ɤɨɚɝɭɥɹɰɿɹ) ɡ ɧɚɫɬɭɩɧɢɦ ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ. 

ɉɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɤɨɚɝɭɥɹɰɿʀ ɦɨɠɧɚ ɜɢɥɭɱɢɬɢ ɠɢɪɨɜɿ ɿ ɛɿɥɤɨɜɿ ɪɟɱɨɜɢɧɢ, 
ɹɤɿ ɭ ɩɨɞɚɥɶɲɨɦɭ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɹɤ ɜɬɨɪɢɧɧɚ ɫɢɪɨɜɢɧɚ ɭ 
ɫɿɥɶɫɶɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ.  

ɇɚ ɤɚɮɟɞɪɿ ɏɌɇɊ ɇɍ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ» ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ 
ɨɱɢɳɟɧɧɹ ɦɨɥɨɱɧɢɯ ɫɬɨɤɿɜ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦ ɫɩɨɫɨɛɨɦ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɦɟɬɨɞɭ ɤɨɚɝɭɥɹɰɿʀ ɡɚ ɭɱɚɫɬɿ ɨɤɢɫɧɢɤɚ ɬɚ ɭɥɶɬɪɚɡɜɭɤɭ ɭ ɫɥɚɛɨ ɤɢɫɥɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ. əɤ ɤɨɚɝɭɥɹɧɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɨɥɿ Ɏɟɪɭɦɭ, ɚ 
ɨɤɢɫɧɢɤ - ɇ2Ɉ2. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɢɯ ɪɟɚɝɟɧɬɿɜ, ɨɤɪɿɦ ɯɨɪɨɲɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ, ɞɚє ɡɦɨɝɭ ɭɧɢɤɧɭɬɢ ɜɬɨɪɢɧɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɨɱɢɳɟɧɨʀ 
ɜɨɞɢ ɪɟɚɝɟɧɬɚɦɢ. ɉɪɨɬɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɝɿɞɪɨɝɟɧ ɩɟɪɨɤɫɢɞɭ  ɦɟɬɨɞ ɡɞɨɪɨɠɱɭє. 
ɇɚɣɞɟɲɟɜɲɢɦ ɨɤɢɫɧɢɤɨɦ є ɤɢɫɟɧɶ ɩɨɜɿɬɪɹ. ɇɚɦɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɞɨɫɥɿɞɢɬɢ 
ɦɨɠɥɢɜɿɫɬɶ ɱɚɫɬɤɨɜɨɝɨ ɡɚɦɿɳɟɧɧɹ ɝɿɞɪɨɝɟɧ ɩɟɪɨɤɫɢɞɭ  ɤɢɫɧɟɦ ɩɨɜɿɬɪɹ  
ɲɥɹɯɨɦ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ  ɭ ɟɮɟɤɬɢɜɧɨɦɭ ɦɚɫɨɨɛɦɿɧɧɨɦɭ 
ɚɩɚɪɚɬɿ - ɫɤɪɭɛɟɪɧɿɣ ɤɚɦɟɪɿ ɡ ɪɨɡɛɪɢɡɤɭɸɱɢɦɢ ɩɪɢɫɬɪɨɹɦɢ. Ɉɤɪɿɦ ɬɨɝɨ 
ɟɮɟɤɬɢɜɧɟ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɦɨɠɟ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɧɭɬɢ ɧɚ ɪɨɡɞɿɥɟɧɧɹ ɿ 
ɨɱɢɳɟɧɧɹ ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɫɢɫɬɟɦɢ. 

Ɉɬɠɟ ɞɥɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɩɪɨɰɟɫɭ ɨɱɢɳɟɧɧɹ ɦɨɥɨɱɧɢɯ ɫɬɨɤɿɜ ɞɨɰɿɥɶɧɨ 
ɜɢɤɨɪɢɫɬɚɬɢ ɟɮɟɤɬɢɜɧɢɣ ɦɚɫɨɨɛɦɿɧɧɢɣ ɚɩɚɪɚɬ.  
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ɇɈȼȱɌɇȱ ɊȿȺȽȿɇɌɂ ȾɅə Ɉɑɂɓȿɇɇə ɋɌȱɑɇɂɏ ȼɈȾ 
ɉȱȾɉɊɂЄɆɋɌȼ ɏȺɊɑɈȼɈȲ ɉɊɈɆɂɋɅɈȼɈɋɌȱ 

 
Ɂɚɪɭɛɚ ɋ. ȼ.1, ɏɦɚɪɫɶɤɚ Ʌ. Ɉ.2, ɤ.ɯ.ɧ., ɞɨɰɟɧɬ  

 

1 Ⱦɧɿɩɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ, ɦ. Ⱦɧɿɩɪɨ 

2Ⱦɟɪɠɚɜɧɢɣ ɜɢɳɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ «ɍɤɪɚʀɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɯɿɦɿɤɨ-

ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ», ɦ. Ⱦɧɿɩɪɨ 

 

ɏɚɪɱɨɜɚ ɩɪɨɦɢɫɥɨɜɿɫɬɶ є ɞɠɟɪɟɥɨɦ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɡɚɛɪɭɞɧɸɜɚɥɶɧɢɯ 
ɪɟɱɨɜɢɧ, ɳɨ ɩɨɬɪɚɩɥɹɸɬɶ ɭ ɜɨɞɨɣɦɢ, ɫɩɪɢɱɢɧɹɸɱɢ ɟɤɨɥɨɝɿɱɧɭ ɧɟɛɟɡɩɟɤɭ. 

Ɇ’ɹɫɨɤɨɦɛɿɧɚɬɢ – ɫɩɟɰɢɮɿɱɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ. Ⱦɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɫɜɨєʀ 
ɩɪɨɞɭɤɰɿʀ ɜɨɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɜɨɞɢ ɩɢɬɧɨʀ ɹɤɨɫɬɿ. Ɍɚ ɜ 
ɩɪɨɰɟɫɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɞɚ ɡɚɛɪɭɞɧɸєɬɶɫɹ ɜɿɞɯɨɞɚɦɢ, ɱɚɫɬɤɨɜɨ ɜɬɪɚɱɚɸɱɢ ɫɜɨʀ 
ɩɢɬɧɿ ɹɤɨɫɬɿ ɜɧɚɫɥɿɞɨɤ ɧɟɞɨɫɤɨɧɚɥɨɫɬɿ ɦɟɬɨɞɿɜ ɩɟɪɟɪɨɛɤɢ ɣ ɜɢɪɨɛɧɢɰɬɜɚ [1].  

ɋɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢєɦɫɬɜ ɦ’ɹɫɨɩɟɪɟɪɨɛɧɢɯ ɜɢɪɨɛɧɢɰɬɜ ɭɬɜɨɪɸɸɬɶɫɹ ɩɪɢ 
ɦɢɬɬɿ ɫɢɪɨɜɢɧɢ, ɨɛɥɚɞɧɚɧɧɹ, ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɶ, ɚ ɬɚɤɨɠ ɩɿɫɥɹ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɞɢ ɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɚɯ. ɋɬɿɱɧɿ ɜɨɞɢ ɹɜɥɹɸɬɶ ɫɨɛɨɸ 
ɫɤɥɚɞɧɿ ɩɨɥɿɞɢɫɩɟɪɫɧɿ ɫɢɫɬɟɦɢ, ɳɨ ɦɿɫɬɹɬɶ ɪɿɡɧɨɦɚɧɿɬɧɿ ɡɚɛɪɭɞɧɸɜɚɱɿ: ɠɢɪ, 
ɤɪɨɜ, ɜɨɜɧɭ, ɦɿɧɟɪɚɥɶɧɿ ɧɟɪɨɡɱɢɧɧɿ ɞɨɦɿɲɤɢ, ɦɢɣɧɿ ɡɚɫɨɛɢ ɬɨɳɨ. Ɂɚɡɜɢɱɚɣ ɰɿ 
ɜɨɞɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɢɫɨɤɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ȻɉɄ (650–5 100 ɦɝɈ2/ɞɦ3), 

ɏɉɄ (1800–12 500 ɦɝ/ɞɦ3), ɡɜɚɠɟɧɢɯ ɪɟɱɨɜɢɧ (410–12 000 ɦɝ/ɞɦ3) [2]. 

ɋɤɢɞɚɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɞɨ ɫɢɫɬɟɦ ɤɨɦɭɧɚɥɶɧɨɝɨ 
ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɚɛɨ ɞɨ ɩɪɢɪɨɞɧɢɯ ɜɨɞɨɣɦ ɛɟɡ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɱɢɳɟɧɧɹ є 
ɧɟɩɪɢɩɭɫɬɢɦɢɦ. ȼɢɫɨɤɢɣ ɜɦɿɫɬ ɡɜɚɠɟɧɢɯ ɪɟɱɨɜɢɧ ɣ ɨɪɝɚɧɿɤɢ, ɹɤɚ ɲɜɢɞɤɨ 
ɡɚɝɧɢɜɚє, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɚɝɧɢɜɚɧɧɹ ɫɬɨɤɿɜ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɡɛɿɥɶɲɟɧɧɹ ȻɉɄ. 
ɋɤɢɞɚɧɧɹ ɭ ɩɪɢɪɨɞɧɿ ɜɨɞɨɣɦɢ ɧɟɨɱɢɳɟɧɢɯ ɚɛɨ ɧɟɞɨɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɨɪɭɲɭє ɤɢɫɧɟɜɢɣ ɪɟɠɢɦ, ɫɩɪɢɱɢɧɹє ɜɢɞɨɜɿ ɡɦɿɧɢ ɦɿɤɪɨɮɥɨɪɢ ɣ ɪɭɣɧɭɜɚɧɧɹ 
ɩɪɢɪɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ [3].  

ɋɩɟɰɢɮɿɤɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɧɚ ɦ’ɹɫɨɤɨɦɛɿɧɚɬɚɯ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɬɨɝɨ, ɳɨ ɨɛ’єɦɢ ɣ ɪɿɜɟɧɶ ɡɚɛɪɭɞɧɟɧɧɹ ɫɬɨɤɿɜ ɡɧɚɱɧɨ ɤɨɥɢɜɚɸɬɶɫɹ ɜ ɪɿɡɧɿ 
ɜɿɞɬɢɧɤɢ ɱɚɫɭ. ɇɚ ɤɿɥɶɤɿɫɬɶ ɿ ɹɤɿɫɬɶ ɭɬɜɨɪɸɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɜɩɥɢɜɚє ɡɦɿɧɚ 
ɜɢɞɭ ɫɢɪɨɜɢɧɢ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɦɢɣɧɢɯ ɡɚɫɨɛɿɜ, ɚɫɨɪɬɢɦɟɧɬ 
ɩɪɨɞɭɤɰɿʀ, ɳɨ ɜɢɪɨɛɥɹєɬɶɫɹ. Ʉɪɿɦ ɬɨɝɨ, ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ ɦɚɸɬɶ ɛɭɬɢ 
ɟɤɨɧɨɦɿɱɧɨ ɟɮɟɤɬɢɜɧɢɦɢ, ɜɪɚɯɨɜɭɜɚɬɢ ɟɤɨɧɨɦɿɱɧɿ ɡɚɞɚɱɿ, ɞɨɬɪɢɦɭɜɚɬɢɫɹ 
ɛɚɥɚɧɫɭ ɦɿɧɿɦɚɥɶɧɢɯ ɜɤɥɚɞɟɧɶ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɡɚɬɪɚɬ. Ɍɨɛɬɨ, ɧɚɣɛɿɥɶɲɢɣ 
ɟɮɟɤɬ ɜɨɞɨɨɱɢɳɟɧɧɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɪɢ ɤɨɦɩɥɟɤɫɧɨɦɭ ɩɿɞɯɨɞɿ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭє ɛɚɝɚɬɨɟɬɚɩɧɢɣ ɩɪɨɰɟɫ, ɹɤɢɣ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɨɛɨɜ’ɹɡɤɨɜɭ ɫɬɚɞɿɸ 
ɦɟɯɚɧɿɱɧɨʀ ɨɱɢɫɬɤɢ, ɦɟɬɨɞɢ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨʀ ɨɱɢɫɬɤɢ. ȼ ɹɤɨɫɬɿ ɞɨɨɱɢɫɬɤɢ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɛɿɨɥɨɝɿɱɧɢɣ ɦɟɬɨɞ ɿ ɡɧɟɡɚɪɚɠɟɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ.  

ɇɚɦɢ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɪɢɧɰɢɩɨɜɭ ɫɯɟɦɭ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɿɞɩɪɢєɦɫɬɜ ɦ’ɹɫɨɩɟɪɟɪɨɛɧɨʀ ɝɚɥɭɡɿ (ɪɢɫɭɧɨɤ) ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɚɝɟɧɬɿɜ 
ɜɿɬɱɢɡɧɹɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ (ɌȾȼ ɉɏɁ «Ʉɨɚɝɭɥɹɧɬ»).  
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Ɋɢɫ.1  – ɉɪɢɧɰɢɩɨɜɚ ɫɯɟɦɚ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦ’ɹɫɨɩɟɪɟɪɨɛɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ 

1 - ɠɢɪɨɭɥɨɜɥɸɜɚɱ, 2 - єɦɧɿɫɬɶ ɞɥɹ ɤɨɚɝɭɥɹɰɿʀ, 3 - єɦɧɿɫɬɶ ɞɥɹ ɮɥɨɤɭɥɹɰɿʀ, 
4 - ɚɟɪɨɮɥɨɬɚɬɨɪ, 5 - ɪɟɫɢɜɟɪ, 6 - ɛɿɨɯɿɦɿɱɧɟ ɨɱɢɳɟɧɧɹ 

ɇɚ ɟɬɚɩɿ ɦɟɯɚɧɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ «ɡɧɟɠɢɪɟɧɧɹ» ɫɬɿɱɧɢɯ ɜɨɞ 
ɡ ɧɚɫɬɭɩɧɢɦ ɜɿɞɨɤɪɟɦɥɟɧɧɹɦ ɜɿɞ ɧɟɪɨɡɱɢɧɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɣ ɨɪɝɚɧɿɱɧɢɯ 
ɞɨɦɿɲɨɤ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɩɟɪɲɨɝɨ ɟɬɚɩɭ ɜɢɞɚɥɹɸɬɶɫɹ ɱɚɫɬɤɢ ɪɨɡɦɿɪɨɦ 10 ɦɤɦ 
ɿ ɛɿɥɶɲɟ, ɞɪɿɛɧɨɞɢɫɩɟɪɫɧɿ ɣ ɤɨɥɨʀɞɧɿ ɱɚɫɬɤɢ ɧɚ ɰɿɣ ɫɬɚɞɿʀ ɩɪɚɤɬɢɱɧɨ ɧɟ 
ɜɢɞɚɥɹɸɬɶɫɹ. Ɍɨɠ ɩɿɫɥɹ ɦɟɯɚɧɿɱɧɨʀ ɫɬɚɞɿʀ ɫɬɨɤɢ є ɚɝɪɟɝɚɬɧɨ ɫɬɿɣɤɨɸ ɫɢɫɬɟɦɨɸ. 

Ⱦɥɹ ɩɨɞɚɥɶɲɨɝɨ ɨɱɢɳɟɧɧɹ ɧɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɮɿɡɢɤɨ-

ɯɿɦɿɱɧɿ ɦɟɬɨɞɢ, ɳɨ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɤɨɚɝɭɥɹɰɿɣɧɨɝɨ ɡɜ’ɹɡɭɜɚɧɧɹ ɣ ɧɚɫɬɭɩɧɨʀ 
ɮɥɨɤɭɥɹɰɿʀ ɡɚɪɹɞɠɟɧɢɯ ɡɚɛɪɭɞɧɸɜɚɥɶɧɢɯ ɪɟɱɨɜɢɧ. ɐɟ ɞɨɡɜɨɥɹє ɜɢɞɚɥɹɬɢ 
ɞɪɿɛɧɨɞɢɫɩɟɪɫɧɿ ɬɚ ɪɨɡɱɢɧɧɿ ɧɟɨɪɝɚɧɿɱɧɿ ɞɨɦɿɲɤɢ. ɇɚ ɰɶɨɦɭ ɟɬɚɩɿ 
ɡɦɟɧɲɭєɬɶɫɹ ɜɦɿɫɬ ɧɟɪɨɡɱɢɧɧɢɯ ɞɨɦɿɲɨɤ ɞɨ 95 % ɣ ɪɨɡɱɢɧɧɢɯ ɞɨ 25 %.  

ɇɚɫɬɭɩɧɢɣ ɟɬɚɩ ɨɱɢɳɟɧɧɹ ɲɥɹɯɨɦ ɧɚɩɿɪɧɨʀ ɮɥɨɬɚɰɿʀ ɞɨɡɜɨɥɹє 
«ɞɨɨɤɢɫɧɢɬɢ» ɡɚɛɪɭɞɧɟɧɧɹ ɣ ɪɨɡɞɿɥɢɬɢ ɨɬɪɢɦɚɧɭ ɝɟɬɟɪɨɝɟɧɧɭ ɫɭɦɿɲ. 
Ɉɬɪɢɦɚɧɢɣ ɮɥɨɬɨɲɥɚɦ ɡɧɟɜɨɞɧɸɸɬɶ ɣ ɭɬɢɥɿɡɭɸɬɶ ɧɚ ɩɨɥɿɝɨɧɚɯ Ɍɉȼ. 

ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɛɿɨɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡ ɨɫɜɿɬɥɟɧɨʀ ɜɨɞɢ 
ɜɢɞɚɥɹɸɬɶɫɹ ɛɿɨɝɟɧɧɿ ɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ. ɇɚɞɥɢɲɤɨɜɢɣ ɦɭɥ ɬɚɤɨɠ 
ɩɨɬɪɚɩɥɹє ɧɚ ɡɧɟɜɨɞɧɟɧɧɹ ɣ ɭɬɢɥɿɡɭєɬɶɫɹ ɪɚɡɨɦ ɡ ɮɥɨɬɨɲɥɚɦɨɦ. 

Ɉɱɢɳɟɧɚ ɜɨɞɚ ɦɨɠɟ ɛɭɬɢ ɫɤɢɧɭɬɚ ɭ ɜɨɞɨɣɦɢ, ɧɚ ɥɚɧɞɲɚɮɬ ɦɿɫɰɟɜɨɫɬɿ ɚɛɨ 
ɠ ɞɨ ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɫɢɫɬɟɦ. ȼ ɨɤɪɟɦɢɯ ɜɢɩɚɞɤɚɯ, ɩɿɫɥɹ ɞɨɞɚɬɤɨɜɨɝɨ 
ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɚ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɜ ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɰɿɥɹɯ. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɫɯɟɦɚ ɨɱɢɳɟɧɧɹ є ɭɧɿɜɟɪɫɚɥɶɧɨɸ, ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɝɚɪɚɧɬɨɜɚɧɨ ɞɨɡɜɨɥɢɬɶ ɞɨɫɹɝɬɢ ɝɥɢɛɨɤɨʀ ɫɬɭɩɟɧɿ ɹɤ ɜɢɞɚɥɟɧɧɹ ɛɿɨɥɨɝɿɱɧɨ 
ɚɤɬɢɜɧɢɯ ɫɩɨɥɭɤ, ɬɚɤ ɿ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɫɨɤɭ ɭɧɿɜɟɪɫɚɥɶɧɿɫɬɶ ɤɨɦɛɿɧɨɜɚɧɢɯ 
ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ ɡɚ ɭɦɨɜ ɤɨɦɩɚɤɬɧɨɫɬɿ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɟɤɨɧɨɦɿʀ ɪɟɫɭɪɫɿɜ 
ɩɪɢ ɦɿɧɿɦɚɥɶɧɿɣ ɤɿɥɶɤɨɫɬɿ ɜɬɨɪɢɧɧɢɯ ɜɿɞɯɨɞɿɜ. 

Ʌɿɬɟɪɚɬɭɪɚ 

1. əɪɨɦɫɤɢɣ, ȼ.ɇ. Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɢɳɟɜɵɯ ɢ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ / ȼ.ɇ. əɪɨɦɫɤɢɣ. – Ɇɢɧɫɤ : ɂɡɞ. ɰɟɧɬɪ ȻȽɍ, 2009. – 171 ɫ. 

2. Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ ɦɹɫɧɨɣ ɢ ɦɨɥɨɱɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ / ɋ.Ɇ. ɒɢɮɪɢɧ, Ƚ.ȼ. ɂɜɚɧɨɜ, Ȼ.Ƚ. Ɇɢɲɭɤɨɜ, 
ɘ.Ⱥ. Ɏɟɨɮɚɧɨɜ]. – Ɇ. : Ʌɟɝ. ɢ ɩɢɳ. ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, 1982. – 272 c. 

3  Ȼɭɞɧɢɤ, Ʌ.ɂ. ɉɪɨɛɥɟɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ / Ʌ.ɂ. Ȼɭɞɧɢɤ // ɂɡɜɟɫɬɢɹ 
Ⱥɤɚɞɟɦɢɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɨɥɨɝɢɢ. – 2006. – № 3. – ɋ. 77–78. 

 



49 

 

ɍȾɄ 628.358 

 

CLEANING WATER FROM PHENOLS BY LACCASES 

 
Mykoliv S.I., Ph.D., Associate Professor Krasin'ko V.O. 

 

National university of food technologies, Kyiv 

 

Phenols are derivatives of aromatic hydrocarbons (benzene) in which individual 

hydrogen atoms are replaced by a hydroxyl group. To phenols include: phenol, ie 

carbolic acid (antiseptic), cresols (disinfectants when added to soap solutions), 

insoluble in water xylenol (obtaining artificial resins), thymol (the softener 

antiseptic, used in dental powders, pastes) [1]. 

Phenols –is a very common type of pollution of industrial waste water. They are 

found in sewage treatment plants associated with the processing of wood, shale, 

peat, brown and coal (coke plants, gas generating stations); in sewage of refineries, 

plastic plants, artificial resins, organic dyes, wood chipboards, wood-processing 

plants, concentrating factories of non-ferrous metallurgy, etc. 

In water, they are able to enter the reaction of condensation and polymerization, 

forming complex persistent compounds. The accumulation of phenols is possible 

in natural conditions in the processes of metabolism of aquatic organisms, as well 

as in the biochemical decay and transformation of organic substances occurring in 

the water column and bottom sediments [2]. 

Phenols are one of the most common contaminations of surface water. The reset 

of phenolic waters in the reservoir dramatically worsens their overall sanitary state, 

since, firstly, these compounds have a toxic effect, and secondly, they intensively 

absorb dissolved oxygen in water, which negatively affects the life of organisms of 

reservoirs. 

Concentration of phenols in surface waters is prone to seasonal changes. In the 

summer, the content of phenols in water bodies decreases as a result of an increase 

in the rate of their decay with an increase in water temperature. Sources of 

pollution are the runoff of the enterprises of oil refining, shale processing, wood 

chemistry, coke-chemical, aniline-dye industry. 

The purification of industrial effluents from phenol-containing compounds is 

one of the most important and at the same time difficult to solve problems, despite 

the large number of developments. This is due to the following factors: firstly, 

different chemical composition and conditions of pollution formation, and 

secondly, the complexity of compliance with the technological process of cleaning, 

and thirdly, the high economic costs associated with the use of scarce reagents, 

their regeneration and the need for the disposal of toxic waste. In view of all the 

above, it is very difficult to provide highly effective purification of compounds of 

phenols at enterprises. In this regard, the search for new effective technologies for 

the purification of phenol-containing wastewater is a very relevant area of 

research. 

The known methods of purification from phenol can be conventionally divided 

into regenerative, allowing to extract commodity products, and destructive, as a 
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result of which the destruction of pollution occurs. The most common methods of 

regenerative wastewater treatment are extraction, evaporation and sorption [2]. 

Extraction and evaporation do not provide residual concentrations of phenols 

close to the MPC, after which a significant additional purification is required. 

Effective sorption methods for purifying sewage from phenol. As sorbents, 

activated charcoal and some industrial effluents of ash, slag, generator dust, etc. 

are used [1]. 

Dissolved in the extractant, phenols are extracted from it by means of caustic; 

regeneration of the extractant is also carried out by distillation. Extraction is a 

common method of sewage treatment at gas-generating stations and other similar 

enterprises. 

At low concentrations of phenols it is not advisable to regenerate them, 

therefore, for the purification of sewage after regenerative removal, it is often 

advisable to use destructive methods, such as biological or chemical oxidation. In 

particular, there is a method of catalytic oxidation of phenols by a manganese-

containing oxidizer in a thermosetting reactor with automatic mixing. In the role of 

an oxidant, it is possible to use laccase - (Kȿ 1.10.3.2) - copper-containing 

glycoprotein, which catalyzes the oxidation of polyphenols and polyamines, some 

inorganic ions in the reaction of restoring molecular oxygen to water [2]. 

Substrate oblasts (phenols, benzyl alcohols, lignins, etc.) and their mediators are 

usually lipophilic. The enzyme itself, by contrast, dissolves and exhibits catalytic 

activity in water. This considerably limits the possibilities of practical application 

of oblasts and requires special study of the problem of creating acceptable for the 

implementation of processes of lactic oxidation of organic substrates of the water-

organic medium [3]. 

One of the laccases isoforms (LacC1) has high thermostability, retains activity 

at neutral pH values, has high catalytic activity with respect to phenolic 

compounds, which determines the wide possibilities of application of this enzyme 

in biotechnological purposes. On the example of the reaction of the enzyme with 

highly toxic xenobiotics - pentachlorophenol, the possibility of using the LacC1 / 

1-hydroxybenzotriazole system as agents of the primary attack in the development 

of technological methods for purifying the natural environment contaminated with 

chlorophenol is shown [4]. 

One of the laccases isoforms (LacC1) has high thermostability, retains activity 

at neutral pH values, has high catalytic activity with respect to phenolic 

compounds, which determines the wide possibilities of application of this enzyme 

in biotechnological purposes. On the example of the reaction of the enzyme with 

highly toxic xenobiotics - pentachlorophenol, the possibility of using the LacC1 / 

1-hydroxybenzotriazole system as agents of the primary attack in the development 

of technological methods for purifying the natural environment contaminated with 

chlorophenol is shown [4]. 

The reaction of the catalyst catalyst is slowed down by the cumbersome 

substrate, which has a high oxidation-reducing potential. Lakazy reinforces the 

synthesis of the reaction of the breakthrough of various organic and aromatic 

compounds, decomposing harmful substances into the environment, while the 
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synthesis of complex compounds leads to bioremediation, producing non-toxic 

products. Phenolic compounds, such as hydroquinone and catechol, are good 

substrates for most odors; In addition, methoxy substituted phenol, syringdalazin, 

guajakol and DMF (2,4-dimethoxyphenol) are the most commonly used substrates 

[5]. Moreover, today scientists are studying the use of bacterial decoctions for the 

degradation of phenols due to their interesting properties, such as rapid cultivation, 

relatively cheap carriers and stability. 

Biochemical purification of wastewater from phenol-containing compounds can 

be realized by introducing into the environment a strain of aerobic bacteria, for 

example, Pseudomonas aeruginosa XP-25 in concentrations up to 150 mg / l [2]. 

Currently, phenols are mainly used to obtain phenol formaldehyde resins and 

caprolactam, as well as flotation of ores associated with their high foaming [1]. 

Conclusions 

Phenol is a particularly dangerous pollutant. It is present in the waste water of 

most refineries and coke plants. In view of the fact that phenol kills 

microorganisms, it significantly reduces the biological processes of water objects, 

the process of self-purification, water acquires a rather unpleasant smell. Getting 

into the environment, it has a detrimental effect on flora and fauna. Therefore, the 

production and industrial use of phenol is closely linked with issues of ecology, 

with the protection of nature from phenol-containing industrial waste. To this end, 

different methods are used: gases containing phenol, are subjected to catalytic 

oxidation, phenol is removed by solvents, etc. Continuous work is being done to 

improve these methods. Thus, the biological importance (biochemical) and 

biochemical method, which provides deep purification of sewage from phenol, are 

of great importance. Ozone treatment is also promising. The introduction of such 

cleaning methods makes it possible to switch to closed non-waste technologies 

with multiple use of industrial water. 
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Most publications on the activities of the municipal solid waste (MSW) 

landfills are dedicated to addressing the issue of waste management. The current 

policy in this area is aimed at reducing the amount of waste that is subject to 

dumping, and their maximum using as a secondary raw material. However, this 

does not solve the problem of the negative impact on the state of the environment 

of existing landfills. 

Despite the large number of publications, the issue of reducing the negative 

impact of landfills on the health and life of people in special editions is almost 

ignored. Therefore, the purpose of this study is to analyze the state and 

determination of the water resources safety level for the water supply of 

settlements located near the landfills. 

The MSW landfill in the area of Dalnytski quarries (MSW-1 landfill), located 9 

km west of Odessa, is the main landfill site for solid waste in the city. The nearest 

settlements - Dalnik, Prilimanske and Nova Dolina - are located to the north, east 

and south, respectively, at a distance of 2-3 km. The total area of a municipal 

landfill is 96.2 hectares, including on lands of agricultural purpose of Bilyaivsky 

district (35.8 hectares) and on lands of Ovidiopolsky district (60.4 hectares). 

The city dump is organized on the site of the former Dalnytski quarries, where 

limestone was developed for rubbish. The quarry was a pit depth of 4-5 m in the 

northern and northwestern part, up to 12-15 in the central and western parts of the 

quarry. At present, the south-eastern, western southwestern part of the quarry is 

filled with household waste, covered with an earthen dam from a river up to 10 m 

high, the central part of the quarry is buried by MSW. The surface of the waste 

land of the landfill is not reclaimed and represents a hilly terrain, which is pitted 

with weed. 

The MSW-1 landfill in the city of Odessa is one of the typical Ukrainian 

landfills, which are usually operated with the minimum implementation of 

environmental measures. All municipal waste from the city of Odessa without pre-

sorting is stored at the landfill, which is a potential source of intense air pollution, 

groundwater (and in general a threat to the epidemic state) and needs improvement 

of the waste storage process. 

The filtrate formed in the body of the landfill poses a special danger to the 

environment, because it is a toxic solution with mineralization to several dozens of 

grams per liter, the content of ammonium ions, chlorine and other 

macrocomponents to several grams per liter, high concentrations of heavy metals 

(zinc, lead, nickel, chromium, cadmium, etc.) and organic compounds. 
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The composition and amount of the formed filtrate depend on the stage of the 

life cycle of the landfill and may be different for different landfills of solid waste. 

The maximum volumes of filtrate are formed on an absolutely filled ground before 

reclamation [1]. 

The establishment of the development stage of a specific testing landfill allows 

to predicting the specific features of the pollutants migration, the extent of 

environmental pollution and the impact on human health. 

During the research, the stages of the full life cycle of the landfill of solid waste 

were analyzed, the hydrogeological conditions of the territory of the filtrate 

formation and distribution were determined, the quality of the filtrate and the 

adjacent surface water objects and groundwater were estimated. 

It is accepted to allocate three stages of the landfill’s existence, which differ in 
the complex of transient physical processes and chemical reactions, the level and 

direction of action on the surrounding landscapes [2]. 

The first stage is the beginning of the landfill formation: the aerobic processes 

with the participation of numerous groups of bacteria develop in it during the free 

access to air. At the same time, organic matter decomposes with the formation of a 

spectrum of organic acids and water. This is accompanied by a sharp decrease in 

pH to 4-5, and sometimes lower. At the same time, there is the oxidation of metals 

with the formation of oxides and hydroxides. Inorganic compounds, including 

metals, in the acidic medium have high mobility and are easily converted into 

solutions. Due to the release of acids and a sharp decrease in pH, this stage is 

called acidic. 

The second stage is accompanied by the creation of an anthropogenic aquifer 

and the movement of the aerobic zone into the upper and peripheral part of the 

landfill. In the central part, where the pH is set to 7-7,5, anaerobic processes take 

place. Other organic compounds arise, including aliphatic and aromatic 

carbohydrates. The microbial composition changes completely. Necessary for life 

and oxidative processes, oxygen is removed from water, nitrates, sulfates, iron 

oxides and manganese. As a result, a reduction zone with a high content of nitrites, 

ammonia and hydrogen sulfide is formed in a layer consisting of waste and subsoil 

soil. 

The third (last) stage is the stage of mineralization of organic substances in a 

non-oxygen medium. It is accompanied by the intensive creation and allocation of 

CH4 (methane stage).  Rising to the top of the landfill and entering the aeration 

zone, methane is partially oxidized, turning into CO2, and the gas, consisting of 

CH4 and CO2, is released to the surface layer of the atmosphere. Their ratio 

depends on the capacity of the created aquifer and the overlapping aerobic zone. 

With high power of the aquifer and low aerobic power, methane prevails, with 

carbon-dioxide predominating in reverse relation [3]. 

The territory of the city dump is located in the boundaries of the Black Sea 

lowlands, in orographic terms it is a steppe plain, sloping to the south and south-

east, and cutting by beams and few rivers. The main aquifer operating in Odessa is 

the aquifer horizon of the mean Sarmatian Neogene Tier. The aquifers below its do 

not have the practical importance for water supply to the population due to high 
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mineralization.The aquifers that are located above the section from the Sarmatian 

horizon and are developed in the boundaries of the study includethe aquifer of the 

modern lake-alluvial deposits, the aquifer of the Pontic deposits and the aquifer of 

the Meiotic deposits. 

In the settlements that are the closest to the landfills,  the centralized water 

supply is predominantly operated, but a significant number of wells in the villages 

supplies water to the population from the aquifer of the Pontic deposits. It is worth 

noting that this aquifer lies first on the surface in the boundaries of the investigated 

areas. Water-bearing rocks are cavernous and cracked limestones. Nutrition of the 

aquifer is due to infiltration of atmospheric precipitation. The nutrition area of the 

aquifer coincides with the area of its distribution. The borehole depth is 8.3-10.8 

m, the aquifer is weakly condensed, and the pressure height is 0.8-1.0 m. The water 

quality of this aquifer is brackish, sulphate-chloride-magnesium. 

The analysis of laboratory tests of the filtrate samples, selected in the area of the 

landfill and the river Dalnyk, indicates the excess of the maximum allowable 

concentration in two to three times for the dry residue, chlorides, sulfates, the 

excess of the MAC for nitrates and nitrites, heavy metals. According to 

bacteriological parameters, the filtrate is characterized by the lactose-positive E. 

coli index, the content of which is 24000 in all samples of water, and the E. coli 

index, that is from 6200 to 24000. 

Environmental safety of the use of local water resources for drinking water 

supply for the settlements located along with MSW landfills is determined by their 

natural security. In the case of the continuity violation of the aquifers and water-

resistant horizons as a result of erosion, erosion, cracksmanship, and other 

processes that make it possible to establish a hydrodynamic relationship between 

the man-made solution formed in the body of the landfill and aquifers, the use of 

aquifers for drinking water in the adjacent to landfill area is dangerous. In any 

case, it is environmentally hazardous to use water for drinking water first from the 

surface of aquifers, especially in the case of high standing of their levels. In areas 

characterized by the development of sustained aquifers protected by solid 

watercourses, subject to compliance with technical requirements for water intake 

wells, the use of underground aquifers for drinking supplies is completely safe 

regardless of the danger class of the object located on the surface. 
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ɌȿɏɇɈɅɈȽȱə ɉȱȾȽɈɌɈȼɄɂ ȼɈȾɂ ȾɅə ɇɈȼɈȽɈ  
ȼȱɃɋɖɄɈȼɈȽɈ ɉɈɅȱȽɈɇɍ ȼ ɈȾȿɋɖɄȱɃ ɈȻɅȺɋɌȱ 

 
Ɇɚɧɨɜɚ ɘ.Ɉ., Ʉɨɜɚɥɟɧɤɨ Ɉ.Ɉ., ɞ.ɬ.ɧ., ɫ.ɧ.ɫ. 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɂ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɞɠɟɪɟɥ ɜɿɞɨɦɨ, ɳɨ Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɛɨɪɨɧɢ ɍɤɪɚʀɧɢ ɦɚє 
ɧɚɦɿɪ ɪɨɡɦɿɫɬɢɬɢ ɜ Ɉɞɟɫɶɤɿɣ ɨɛɥɚɫɬɿ ɧɨɜɢɣ ɩɨɥɿɝɨɧ ɞɥɹ ɜɢɩɪɨɛɭɜɚɧɶ 
ɜɿɣɫɶɤɨɜɨʀ ɪɚɤɟɬɧɨʀ ɬɟɯɧɿɤɢ ɬɚ ɩɪɨɜɟɞɟɧɧɹ ɧɚɜɱɚɧɶ. ɉɨɥɿɝɨɧ ɨɛɥɚɞɧɚɸɬɶ ɜ 
Ɍɚɬɚɪɛɭɧɚɪɫɶɤɨɦɭ ɪɚɣɨɧɿ, ɧɚ ɛɟɪɟɝɚɯ ɨɡɟɪ Ⱥɥɿɛɟɣ, Ȼɭɪɧɚɫ ɿ Ʉɚɪɚɱɚɭɫ. Ⱦɥɹ 
ɩɪɨɜɟɞɟɧɧɹ ɜɿɣɫɶɤɨɜɢɯ ɬɪɟɧɭɜɚɧɶ ɨɞɧɿєɸ ɡ ɜɢɦɨɝ є ɫɬɜɨɪɟɧɧɹ ɧɟɨɛɯɿɞɧɢɯ 
ɭɦɨɜ ɩɪɨɠɢɜɚɧɧɹ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɿɣɫɶɤɨɜɨɫɥɭɠɛɨɜɰɿɜ 
ɧɚɥɟɠɧɢɦ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹɦ [1].  

ɍ ɩɨɥɶɨɜɢɯ ɭɦɨɜɚɯɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɚɤɿ ɫɩɨɫɨɛɢ ɨɱɢɳɟɧɧɹ ɜɨɞɢ: 
ɨɫɜɿɬɥɟɧɧɹ,  ɡɧɟɡɚɪɚɠɟɧɧɹ ɿ, ɭ ɜɢɧɹɬɤɨɜɢɯ ɜɢɩɚɞɤɚɯ - ɞɟɡɚɤɬɢɜɚɰɿɸ ɿ 
ɨɩɪɿɫɧɟɧɧɹ ɜɨɞɢ. ɇɚɩɪɢɤɥɚɞ, ɫɭɱɚɫɧɚ ɦɨɛɿɥɶɧɚ ɭɫɬɚɧɨɜɤɚ «Ɉɚɡɢɫ» (ɇȼɈ 
«ȿɤɨɫɨɮɬ») ɧɚɥɚɲɬɨɜɚɧɚ ɧɚɱɨɬɢɪɢ ɫɬɚɞɿʀ ɨɱɢɳɟɧɧɹ ɜɨɞɢ: ɩɨɩɟɪɟɞɧє 
ɡɧɟɡɚɪɚɠɟɧɧɹ, ɦɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ, ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɿ 
ɧɚɞɥɢɲɤɭ ɞɟɡɿɧɮɿɤɭɸɱɢɯ ɪɟɱɨɜɢɧ, ɪɟɝɭɥɶɨɜɚɧɟ ɮɿɧɿɲɧɟ ɡɧɟɡɚɪɚɠɟɧɧɹ[2]. 

ȼɨɧɚ ɟɮɟɤɬɢɜɧɨ ɨɱɢɳɭє ɜɨɞɭ ɡ ɛɭɞɶ-ɹɤɨɝɨ ɩɪɿɫɧɨɝɨ ɞɠɟɪɟɥɚ, ɧɟ 
ɡɚɛɪɭɞɧɟɧɨɝɨ ɬɨɤɫɢɱɧɢɦɢ ɞɨɦɿɲɤɚɦɢ. Ⱥɥɟ ɭ ɜɢɩɚɞɤɭ  ɡ ɧɨɜɢɦ ɩɨɥɿɝɨɧɨɦ, 
ɜɨɧɚ ɧɟ ɡɚɛɟɡɩɟɱɢɬɶ ɨɬɪɢɦɚɧɧɹ ɹɤɿɫɧɨʀ ɩɢɬɧɨʀ ɜɨɞɢ. ɐɟ ɩɨɜ’ɹɡɚɧɨ ɡ ɬɢɦ, ɳɨ 
ɩɿɞɡɟɦɧɿ ɜɨɞɢ ɜ ɪɚɣɨɧɿ, ɞɟ ɩɥɚɧɭєɬɶɫɹ ɣɨɝɨ ɪɨɡɦɿɳɟɧɧɹ,  ɦɚɸɬɶ ɩɿɞɜɢɳɟɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɧɟ ɥɢɲɟ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ (9,4…10,2 ɦɝ/ɞɦ³), ɚ ɿ  ɫɿɪɤɨɜɨɞɧɸ 
(3,6…4,2 ɦɝ/ɞɦ³), ɿ ɫɨɥɟɣ ɠɨɪɫɬɤɨɫɬɿ (9,2…10,5 ɦɦɨɥɶ/ ɞɦ³ ), ɿ ɫɭɯɨɝɨ 
ɡɚɥɢɲɤɭ(1741…1811 ɦɝ/ɞɦ³).Ɍɨɦɭ ɚɤɬɭɚɥɶɧɢɦ є ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿʀ 
ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ ɫɚɦɟ ɞɥɹ ɰɶɨɝɨ ɨɛ’єɤɬɭ. 

ȼɪɚɯɨɜɭɸɱɢ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɩɿɞɡɟɦɧɨʀ ɜɨɞɢ ɜ ɪɚɣɨɧɿ 
ɪɨɡɦɿɳɟɧɧɹ ɩɨɥɿɝɨɧɭ, ɧɟɨɛɯɿɞɧɢɦ ɜ ɬɟɯɧɨɥɨɝɿʀ ɛɭɞɟ ɜɢɪɿɲɟɧɧɹ ɧɚɫɬɭɩɧɢɯ 
ɡɚɞɚɱ:ɜɢɥɭɱɟɧɧɹ ɡ ɜɨɞɢ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ, ɪɨɡɱɢɧɧɢɯ ɝɚɡɿɜ;ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ 
ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ;ɩɨɦ’ɹɤɲɟɧɧɹ,  ɡɧɟɡɚɪɚɠɟɧɧɹ ɬɚ ɨɩɪɿɫɧɟɧɧɹ ɜɨɞɢ. 
ɉɨɛɭɞɨɜɚ ɰɟɯɭ ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ ɧɟ ɩɥɚɧɭєɬɶɫɹ, ɬɚɤ ɹɤ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ 
ɫɬɜɨɪɟɧɧɹ ɦɨɛɿɥɶɧɨʀ ɩɟɪɟɫɭɜɧɨʀ ɭɫɬɚɧɨɜɤɢ. Ɋɨɡɦɿɳɟɧɧɹ ɭɫɬɚɧɨɜɤɢ 
ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɧɚ ɜɨєɧɧɿɣ ɦɚɲɢɧɿ ɦɚɪɤɢ ɄȺɆȺɁ 6560. 

Ⱦɥɹ ɜɢɥɭɱɟɧɧɹ ɡ ɜɨɞɢ ɡɚɜɢɫɥɢɯ ɪɟɱɨɜɢɧ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ  
ɦɟɯɚɧɿɱɧɨʀ ɮɿɥɶɬɪɚɰɿʀ ɜɨɞɢ. Ɇɨɞɭɥɶ ɦɟɯɚɧɿɱɧɨʀ ɮɿɥɶɬɪɚɰɿʀ ɦɨɠɟ ɛɭɞɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɮɿɥɶɬɪɨɦ-ɤɚɫɤɚɞɨɦ ɬɢɩɭ ȼigȼlue 10 Aqufilter, ɹɤɢɣ 
ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɮɿɥɶɬɪɿɜ ɪɿɡɧɨɝɨ ɫɬɭɩɟɧɹ ɮɿɥɶɬɪɚɰɿʀ (100 ɿ 20 ɦɤɦ). Ⱦɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɿɫɧɨʀ ɮɿɥɶɬɪɚɰɿʀ ɜɨɞɚ ɩɨɜɢɧɧɚ ɩɨɞɚɜɚɬɢɫɹ ɧɚ ɮɿɥɶɬɪ ɩɪɢ 
ɪɿɜɧɨɦɿɪɧɨɦɭ ɬɢɫɤɭ, ɳɨ ɜɢɤɥɸɱɚє ɝɿɞɪɚɜɥɿɱɧɿ ɭɞɚɪɢ. Ɍɪɢɜɚɥɿɫɬɶ ɪɨɛɨɬɢ 
ɮɿɥɶɬɪɿɜ ɛɭɞɟ ɜɢɡɧɚɱɚɬɢɫɶ ɫɬɭɩɟɧɟɦ ɡɚɛɪɭɞɧɟɧɨɫɬɿ ɜɨɞɢ. ɍ ɦɿɪɭ ɡɚɛɪɭɞɧɟɧɧɹ  

ɮɿɥɶɬɪɿɜ ɩɿɞɜɢɳɭєɬɶɫɹ ɬɢɫɤ, ɿ ɫɢɫɬɟɦɚ ɛɭɞɟ ɩɿɞɥɹɝɚɬɢ ɩɪɨɦɢɜɚɧɧɸ ɚɛɨ ɡɚɦɿɧɿ 
ɤɚɪɬɪɢɞɠɿɜ. 
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Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɫɿɪɤɨɜɨɞɧɸ ɡ ɜɨɞɢ ɦɨɠɥɢɜɢɦ ɛɭɥɨɛ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɟɪɚɰɿʀ. 
Ⱥɥɟ ɰɟɣ ɫɩɨɫɿɛ ɩɨɬɪɟɛɭє ɜɟɥɢɤɢɯ ɩɥɨɳ ɬɚ ɞɨɩɨɦɿɠɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɿ 
ɪɟɚɝɟɧɬɿɜ ɞɥɹ ɩɿɞɤɢɫɥɟɧɧɹ ɬɚ ɩɨɞɚɥɶɲɨɝɨ ɩɿɞɥɭɝɨɜɭɜɚɧɧɹ ɜɨɞɢ. Ɍɨɦɭ ɜ 
ɬɟɯɧɨɥɨɝɿʀ ɞɥɹ ɩɟɪɟɫɭɜɧɨʀ ɦɨɛɿɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɞɛɚɱɟɧɨɜɢɤɨɪɢɫɬɚɧɧɹ 
ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɮɿɥɶɬɪɭ ɬɢɩɭ Ecosoft FPC 2472CE15 ɡ ɮɿɥɶɬɪɭɸɱɢɦ 
ɦɚɬɟɪɿɚɥɨɦ Clack MTM. ɆɌɆ - ɰɟ ɫɭɱɚɫɧɢɣ ɝɪɚɧɭɥɶɨɜɚɧɢɣ ɮɿɥɶɬɪɭɸɱɢɣ 
ɦɚɬɟɪɿɚɥ, ɩɨɜɟɪɯɧɹ ɱɚɫɬɢɧɨɤ ɹɤɨɝɨ ɨɛɪɨɛɥɟɧɚ ɞɿɨɤɫɢɞɨɦ ɦɚɪɝɚɧɰɸ. ɇɚ 
ɚɤɬɢɜɧɿɣ ɩɨɜɟɪɯɧɿ ɦɚɬɟɪɿɚɥɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɨɤɢɫɥɟɧɧɹ ɿ ɭɬɜɨɪɟɧɧɹ ɨɫɚɞɭ. 
ɋɿɪɤɨɜɨɞɟɧɶ ɨɤɢɫɥɸєɬɶɫɹ ɞɨ ɫɿɪɤɢ (ɫɭɥɶɮɚɬɿɜ), ɨɫɚɞ, ɳɨ ɭɬɜɨɪɢɜɫɹ 
ɮɿɥɶɬɪɭєɬɶɫɹ ɲɚɪɨɦ ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɿ ɜɢɞɚɥɹєɬɶɫɹ ɡ ɚɩɚɪɚɬɭ ɩɪɢ 
ɪɨɡɩɭɲɭɜɚɧɧɿ. Ɋɟɝɟɧɟɪɚɰɿɹ ɮɿɥɶɬɪɭɸɱɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜɢɤɨɧɭєɬɶɫɹ 
ɩɪɨɦɢɜɚɧɧɹɦ ɪɨɡɱɢɧɨɦ KɆnO4 ɜ ɚɜɬɨɦɚɬɢɱɧɨɦɭ ɪɟɠɢɦɿ[3,  4].  

Ⱦɥɹ ɡɞɿɣɫɧɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ ɩɨɦ'ɹɤɲɟɧɧɹ ɜɨɞɢ ɡ ɧɟʀ ɩɨɜɢɧɧɿ ɛɭɬɢ 
ɜɢɥɭɱɟɧɿ ɨɪɝɚɧɿɱɧɿ ɫɩɨɥɭɤɢ. ɉɨɞɚɜɚɬɢ ɜɨɞɭ ɡ ɜɢɫɨɤɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ 
ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɧɚ ɫɬɚɞɿɸ ɩɨɦ'ɹɤɲɟɧɧɹ ɧɟ ɦɨɠɧɚ, ɬɚɤ ɹɤ ɨɪɝɚɧɿɱɧɿ ɫɩɨɥɭɤɢ 
ɭ ɜɨɞɿ ɦɚɸɬɶ ɡɞɚɬɧɿɫɬɶ ɩɨɤɪɢɜɚɬɢ ɩɥɿɜɤɨɸ ɤɚɬɿɨɧɿɬ, ɩɨɪɭɲɭɸɱɢ ɿ ɝɚɥɶɦɭɸɱɢ 
ɩɪɨɰɟɫ ɿɨɧɧɨɝɨ ɨɛɦɿɧɭ ɧɚ ɤɨɪɞɨɧɿ ɮɚɡ ɿ ɛɟɡɩɟɪɟɪɜɧɨ ɫɤɨɪɨɱɭɸɱɢ єɦɧɿɫɬɶ 
ɡɚɜɚɧɬɚɠɟɧɧɹ ɚɠ ɞɨ ɡɚɤɭɩɨɪɸɜɚɧɧɹ ɫɦɨɥɢ.  Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ 
ɬɟɯɧɨɥɨɝɿʀ ɮɿɥɶɬɪɭ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ, ɩɪɢɡɧɚɱɟɧɨɝɨ ɞɥɹ ɨɞɧɨɱɚɫɧɨɝɨ ɜɢɞɚɥɟɧɧɹ 
ɡ ɜɨɞɢ ɫɨɥɟɣ ɠɨɪɫɬɤɨɫɬɿ ɿ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ. ɍɫɬɚɧɨɜɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
ɫɨɥɶɨɜɨɝɨ ɛɚɤɚ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ɪɟɝɟɧɟɪɭɸɱɨɝɨ ɪɨɡɱɢɧɭ, ɚɜɬɨɦɚɬɢɱɧɨɝɨ 
ɤɥɚɩɚɧɚ ɭɩɪɚɜɥɿɧɧɹ ɬɢɩɭ "Clackɋɨrporation" (ɋɒȺ) ɿ ɛɚɥɨɧɚ ɬɢɩɭ 
"WaveCyber" ɡ ɤɨɦɩɥɟɤɫɧɢɦ ɡɚɜɚɧɬɚɠɟɧɧɹɦ. Ɋɨɡɦɿɳɟɧɧɹ ɮɿɥɶɬɪɭɸɱɨɝɨ 
ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɟɪɟɞɛɚɱɟɧɨ ɜɢɤɨɧɚɬɢ ɲɚɪɚɦɢ  - ɫɩɨɱɚɬɤɭ ɲɚɪ ɞɥɹ ɜɢɞɚɥɟɧɧɹ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɩɨɬɿɦ ɲɚɪ ɡ ɤɚɬɿɨɧɿɬɨɦ ɞɥɹ ɩɨɦ’ɹɤɲɟɧɧɹ. 

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɨɛɪɚɧɨ ɦɚɤɪɨɩɨɪɢɫɬɢɣ ɚɧɿɨɧɿɬ 
ɝɟɥɟɜɨɝɨ ɬɢɩɭ Purolite A500P (Purolite, ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ). ɐɟɣ ɚɧɿɨɧɿɬ 
ɰɿɥɟɫɩɪɹɦɨɜɚɧɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɥɹ ɜɢɞɚɥɟɧɧɹ ɡ ɜɨɞɢ ɧɢɡɶɤɨ-, ɫɟɪɟɞɧɶɨ-, 

ɜɢɫɨɤɨ- ɦɨɥɟɤɭɥɹɪɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɞɨɦɿɲɨɤ, ɡɧɟɛɚɪɜɥɟɧɧɹ ɜɨɞɢ ɿ ɡɧɢɠɟɧɧɹ 
ɨɤɢɫɧɸɜɚɧɨɫɬɿ. əɤ ɩɪɚɜɢɥɨ, ɫɦɨɥɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɭ ɮɨɪɦɿ ɯɥɨɪɢɫɬɨʀ ɫɨɥɿ. 
ɒɜɢɞɤɿɫɬɶ ɜ ɪɟɠɢɦɿ ɮɿɥɶɬɪɚɰɿʀ – (8 … 40) ɦ/ɱ, ɜ ɪɟɠɢɦɿ ɩɪɨɦɢɜɚɧɧɹ - 10 ɦ/ɱ. 
ȿɮɟɤɬɢɜɧɚ ɪɟɝɟɧɟɪɚɰɿɹ ɩɪɨɜɨɞɢɬɶɫɹ 10% ɪɨɡɱɢɧɨɦ NaCl. Ⱦɨɞɚɜɚɧɧɹ 1-2% 

ɪɨɡɱɢɧɭ NaOH ɞɨ ɪɨɡɫɨɥɭ ɩɨɤɪɚɳɭє ɜɢɞɚɥɟɧɧɹ ɨɪɝɚɧɿɤɢ, ɨɫɨɛɥɢɜɨ 
ɫɢɥɶɧɨɫɨɪɛɨɜɚɧɢɯ ɡɚɛɚɪɜɥɟɧɢɯ ɱɚɫɬɢɧɨɤ [6].  

Ⱦɥɹ ɩɨɦ’ɹɤɲɟɧɧɹ ɜɨɞɢ ɭ ɤɨɦɛɿɧɨɜɚɧɨɦɭ ɮɿɥɶɬɪɿ, ɫɩɨɫɨɛɨɦ Na-

ɤɚɬɿɨɧɭɜɚɧɧɹ, ɜ ɹɤɨɫɬɿ ɮɿɥɶɬɪɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɨɛɪɚɧɨ ɫɢɥɶɧɨ ɤɢɫɥɨɬɧɭ 
ɿɨɧɨɨɛɦɿɧɧɭ ɫɦɨɥɭ ɦɚɪɤɢ Ʉɍ-2-8. Ɋɟɝɟɧɟɪɚɰɿɹ Na-ɤɚɬɿɨɧɿɬɭ ɞɨɫɹɝɚєɬɶɫɹ 
ɮɿɥɶɬɪɭɜɚɧɧɹɦ ɱɟɪɟɡ ɧɶɨɝɨ ɡɿ ɲɜɢɞɤɿɫɬɸ 3...4 ɦ/ɝ ɯɥɨɪɢɫɬɨɝɨ ɧɚɬɪɿɸ 
ɤɨɧɰɟɧɬɪɚɰɿєɸ 5...10% [5]. 

Ⱦɥɹ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ ɩɟɪɟɞɛɚɱɟɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɍɎ-ɨɩɪɨɦɿɧɟɧɧɹɦ.  
ɍɎ-ɥɚɦɩɢ ɪɨɡɦɿɳɭɸɬɶ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɸ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ ɞɥɹ 
ɩɨɩɟɪɟɞɠɟɧɧɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɦɟɦɛɪɚɧ. 

Ⱦɥɹ ɬɟɯɧɨɥɨɝɿʀ ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ ɧɚ ɩɨɥɿɝɨɧɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɡɜɨɪɨɬɧɨɨɫɦɨɬɢɱɧɨʀ ɭɫɬɚɧɨɜɤɢ ɡ ɦɟɦɛɪɚɧɚɦɢ ɦɚɪɤɢ Ecosoft ɆɈ 2-MIDI. 

Ɋɟɝɟɧɟɪɚɰɿɸ ɬɚɤɢɯ ɦɟɦɛɪɚɧ ɫɥɿɞ ɡɞɿɣɫɧɸɜɚɬɢ ɤɢɫɥɨɬɧɢɦɢ ɪɟɝɟɧɟɪɚɰɿɣɧɢɦɢ 
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ɪɨɡɱɢɧɚɦɢ. Ⱦɥɹ ɫɩɪɚɜɧɨʀ ɪɨɛɨɬɢ ɦɟɦɛɪɚɧɧɢɯ ɟɥɟɦɟɧɬɿɜ ɜ ɫɢɫɬɟɦɚɯ 
ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ ɧɟɨɛɯɿɞɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɚɧɬɢɫɤɚɥɚɧɬɢ, ɹɤɿ ɭɩɨɜɿɥɶɧɸɸɬɶ 
ɚɛɨ ɠ ɩɨɜɧɿɫɬɸ ɡɚɩɨɛɿɝɚɸɬɶ ɭɬɜɨɪɟɧɧɸ ɜɿɞɤɥɚɞɟɧɶ ɧɚ ɩɨɜɟɪɯɧɿ ɦɟɦɛɪɚɧ. 
ɉɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɚɧɬɢɫɤɚɥɚɧɬHypersperse MDC 220. ɐɟ 
ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɢɣ ɚɧɬɢɫɤɚɥɚɧɬ, ɫɟɪɬɢɮɿɤɨɜɚɧɢɣ NSF ɩɨ ANSI/NSF Standard 
60 ɿ ɦɨɠɟ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɞɥɹ ɩɢɬɧɨʀ ɜɨɞɢ. 

ɉɿɫɥɹ ɡɜɨɪɨɬɧɨɨɫɦɨɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɜɨɞɢ ɫɥɿɞ ɤɨɪɢɝɭɜɚɬɢ ʀʀ ɦɿɧɟɪɚɥɶɧɢɣ 
ɫɤɥɚɞ ɲɥɹɯɨɦ ɞɨɞɚɜɚɧɧɹ ɞɨ ɧɟʀ ɜɢɯɿɞɧɨʀ ɜɨɞɢ, ɮɿɥɶɬɪɭɜɚɧɧɹ ɤɪɿɡɶ ɦɚɪɦɭɪɨɜɭ 
ɤɪɢɯɬɭ ɚɛɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɟɦɿɧɟɪɚɥɿɡɚɬɨɪɿɜ. Ɋɟɦɿɧɟɪɚɥɿɡɚɬɨɪɢ ɜ ɫɢɫɬɟɦɚɯ 
ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɞɨ ɧɨɪɦɚɥɶɧɨɝɨ ɪɿɜɧɹ 
ɦɿɧɟɪɚɥɶɧɨɝɨ ɫɤɥɚɞɭ ɜɨɞɢ.ȼ ɬɟɯɧɨɥɨɝɿʀ ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ ɞɥɹ ɩɨɥɿɝɨɧɭ 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɟɦɿɧɟɪɚɥɿɡɚɬɨɪEcosoft. ȼɿɧ ɹɜɥɹє ɫɨɛɨɸ 
ɰɢɥɿɧɞɪɢɱɧɢɣ ɤɨɪɩɭɫ, ɜɫɟɪɟɞɢɧɿ ɹɤɨɝɨ ɡɧɚɯɨɞɢɬɶɫɹ ɮɿɥɶɬɪɭɸɱɚ ɫɭɦɿɲ - 

ɤɚɥɶɰɢɬ ɿ ɚɤɬɢɜɨɜɚɧɟ ɜɭɝɿɥɥɹ ɡɿ ɲɤɚɪɚɥɭɩɢ ɤɨɤɨɫɨɜɨɝɨ ɝɨɪɿɯɚ. ɉɿɞ ɱɚɫ ɪɨɛɨɬɢ 
ɮɿɥɶɬɪɚ ɜɨɞɚ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɮɿɥɶɬɪɭɸɱɿ ɦɚɬɟɪɿɚɥɢ, ɧɚɫɢɱɭєɬɶɫɹ  ɦɿɧɟɪɚɥɚɦɢ 
ɿ ɨɱɢɳɭєɬɶɫɹ ɜɿɞ ɫɬɨɪɨɧɧɿɯ ɩɪɢɫɦɚɤɿɜ ɿ ɡɚɩɚɯɿɜ [7].  

Ⱦɥɹ ɡɛɟɪɿɝɚɧɧɹ ɨɱɢɳɟɧɨʀ ɜɨɞɢ ɧɟɨɛɯɿɞɧɨ ɞɜɿ ɧɚɤɨɩɢɱɭɜɚɥɶɧɿ єɦɧɨɫɬɿ 
ɨɛ’єɦɨɦ ɩɨ 3000 ɥ. Ɍɟɪɦɿɧ ɡɛɟɪɿɝɚɧɧɹ ɜɨɞɢ ɫɤɥɚɞɚє 1-2 ɞɧɿ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɛɟɡɩɟɪɟɛɿɣɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ. Ⱦɥɹ ɡɛɟɪɿɝɚɧɧɹ ɩɢɬɧɨʀ ɜɨɞɢ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ 
ɜɢɤɨɪɢɫɬɚɧɧɹ єɦɧɨɫɬɟɣ, ɜɢɝɨɬɨɜɥɟɧɢɯ ɡ ɯɚɪɱɨɜɨɝɨ ɩɨɥɿɦɟɪɭ ɿ ɩɨɤɪɢɬɢɯ  
ɡɚɯɢɫɧɨɸ ɩɥɿɜɤɨɸ. ɉɟɪɟɜɚɠɧɨ ɬɚɤɿ ɜɢɪɨɛɢ ɦɚɸɬɶ ɫɢɧɿɣ ɤɨɥɿɪ. Єɦɧɨɫɬɿ 
ɩɨɜɢɧɧɿ ɛɭɬɢ ɝɟɪɦɟɬɢɱɧɢɦɢ, ɳɨɛ ɭɧɟɦɨɠɥɢɜɢɬɢ ɹɤ ɜɢɬɿɤɚɧɧɹ, ɬɚɤ ɿ 
ɩɨɬɪɚɩɥɹɧɧɹ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɬɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɞɨ ɩɿɞɝɨɬɨɜɥɟɧɨʀ 
ɜɨɞɢ. 
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Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

əɤɿɫɬɶ ɜɨɞɢ ɞɥɹ ɩɥɚɜɚɥɶɧɢɯ ɛɚɫɟɣɧɿɜ ɿ SPA ɩɨɜɢɧɧɚ ɜɿɞɩɨɜɿɞɚɬɢ  ɜɢɦɨɝɚɦɢ 
ɞɨ ɩɢɬɧɨʀ ɜɨɞɢ [1]. Ⱦɥɹɡɚɛɟɡɩɟɱɟɧɧɹ ɰɢɯ ɜɢɦɨɝ ɜɨɞɭ ɿɡ ɛɚɫɟɣɧɿɜ ɫɢɫɬɟɦɚɬɢɱɧɨ 
ɩɨɜɧɿɫɬɸ ɡɚɦɿɧɸɸɬɶ ɜɨɞɨɸ ɿɡ ɜɨɞɨɩɪɨɜɨɞɭ ɱɢ ɥɨɤɚɥɶɧɨ ɨɱɢɳɭɸɬɶ ɿ 
ɩɨɜɟɪɬɚɸɬɶ ɡɧɨɜɭ ɜ ɛɚɫɟɣɧ.Ɉɫɧɨɜɧɢɦ ɩɪɨɰɟɫɨɦ ɨɛɪɨɛɥɟɧɧɹ ɰɢɪɤɭɥɹɰɿɣɧɨʀ 
ɜɨɞɢ ɿɡ ɛɚɫɟɣɧɭ єʀʀ ɡɧɟɡɚɪɚɠɟɧɧɹ.Ⱦɥɹ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ ɫɶɨɝɨɞɧɿ ɲɢɪɨɤɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɯɿɦɿɱɧɿ, ɮɿɡɢɱɧɿ ɿ ɤɨɦɛɿɧɨɜɚɧɿ ɫɩɨɫɨɛɢ. Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ 
ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɩɟɪɟɜɚɝɢ ɿ ɧɟɞɨɥɿɤɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɰɢɯ ɫɩɨɫɨɛɿɜ. 

ɏɿɦɿɱɧɿ ɫɩɨɫɨɛɢ  ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ ɜ ɛɚɫɟɣɧɚɯ ɩɟɪɟɞɛɚɱɚɸɬɶ ɜɜɟɞɟɧɧɹɭ 
ɜɨɞɭ ɬɚɤɢɯ ɪɟɱɨɜɢɧ, ɹɤ ɯɥɨɪɭ,ɝɿɩɨɯɥɨɪɢɬɭ ɧɚɬɪɿɸ, ɨɡɨɧɭ. ɉɟɪɟɜɚɝɚɦɢ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɯɥɨɪɜɦɿɫɧɢɯ ɪɟɚɝɟɧɬɿɜє ɬɟ, ɳɨ ɩɪɢ ɬɚɤɿɣ ɨɛɪɨɛɰɿ ɟɮɟɤɬɢɜɧɨ 
ɡɧɢɳɭɸɬɶɫɹ ɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ. Ɍɟɯɧɨɥɨɝɿɹ ɜɿɞɧɨɫɧɨ ɩɪɨɫɬɚ ɿ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɧɟɜɢɫɨɤɢɦɢ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɦɢ ɜɢɬɪɚɬɚɦɢ. ɇɟɞɨɥɿɤɨɦ є 
ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɿɞɧɨɫɧɨ ɜɿɪɭɫɿɜ, ɰɢɫɬ ɧɚɣɩɪɨɫɬɿɲɢɯ ɿ 
ɫɬɿɣɤɢɯ ɞɨ ɯɥɨɪɭ ɮɨɪɦ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.Ʉɪɿɦ ɬɨɝɨ, ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿɯɥɨɪɜɦɿɫɧɢɯ ɪɟɚɝɟɧɬɿɜ ɡɚ ɧɚɹɜɧɨɫɬɿ ɭ ɜɨɞɿ, ɳɨ ɨɱɢɳɭєɬɶɫɹ 
ɡɧɚɱɧɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ,ɭɬɜɨɪɸɸɬɶɫɹ ɧɟɛɟɡɩɟɱɧɿ 
ɯɥɨɪɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ (ɬɪɢɝɚɥɨɝɟɧɦɟɬɚɧɢ, ɯɥɨɪɮɟɧɨɥɢ,ɯɥɨɪɚɦɿɧɢ, ɪɿɡɧɿ 
ɞɿɨɤɫɢɧɢ) [4]. əɤ ɜɿɞɨɦɨ, ɬɚɤɿ ɪɟɱɨɜɢɧɢ ɧɟɝɚɬɢɜɧɨ ɞɿɸɬɶ ɧɚ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɭ ɿ 
ɧɟɪɜɨɜɭ ɫɢɫɬɟɦɢ ɥɸɞɢɧɢ, ɫɩɪɢɹɸɬɶ ɨɧɤɨɡɚɯɜɨɪɸɜɚɧɧɹɦ. Ʉɪɿɦ ɬɨɝɨ, 
ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɬɚɤɨʀ ɜɨɞɢ ɧɟɜɢɫɨɤɿ, ɦɨɠɥɢɜɟ ɩɨɞɪɚɡɧɟɧɧɹ 
ɫɥɢɡɨɜɢɯ ɨɛɨɥɨɧɨɤ ɿɡ-ɡɚ ɧɚɞɥɢɲɤɭ ɯɥɨɪɭ ɭ ɜɨɞɿ. 

ɉɟɪɟɜɚɝɚɦɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɡɨɧɭ ɩɪɢ ɡɧɟɡɚɪɚɠɟɧɧɿ ɜɨɞɢ ɛɚɫɟɣɧɿɜ є ɣɨɝɨ 
ɜɢɫɨɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɣɨɝɨ ɞɿʀ ɳɨɞɨ ɡɧɢɳɟɧɧɹ ɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ, ɜɿɪɭɫɿɜ, 
ɫɩɨɪ, ɩɥɿɫɧɹɜɢ. ɇɟɞɨɥɿɤɨɦɬɟɯɧɨɥɨɝɿʀ ɨɡɨɧɭɜɚɧɧɹ ɜɨɞɢ ɛɚɫɟɣɧɿɜ єɜɢɫɨɤɿ 
ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ,ɧɢɡɶɤɚ ɪɨɡɱɢɧɧɿɫɬɶ ɨɡɨɧɭ ɜ ɬɟɩɥɿɣ ɜɨɞɿ, ɬɨɤɫɢɱɧɿɫɬɶ  
ɨɡɨɧɭ ɬɚ ɦɨɠɥɢɜɿɫɬɶ ɭɬɜɨɪɟɧɧɹ ɜ ɨɛɪɨɛɥɟɧɿɣ ɜɨɞɿ ɬɨɤɫɢɱɧɢɯ ɩɪɨɞɭɤɬɿɜ ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɜɡɚєɦɨɞɿʀ ɨɡɨɧɭ ɡ ɨɪɝɚɧɿɱɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ. 

 Ⱦɨ ɮɿɡɢɱɧɢɯ ɫɩɨɫɨɛɿɜ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ ɛɚɫɟɣɧɿɜ ɜɿɞɧɨɫɹɬɶ 
ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɟ ɨɩɪɨɦɿɧɟɧɧɹ. ɉɟɪɟɜɚɝɚɦɢ ɫɩɨɫɨɛɭ є ɟɮɟɤɬɢɜɧɚ ɞɿɹ ɧɚ 
ɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ, ɜɿɪɭɫɢ ɬɚ ɿɧɲɿ ɧɟɛɟɡɩɟɱɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ, ɜɿɞɫɭɬɧɿɫɬɶ 
ɭɬɜɨɪɟɧɧɹ ɬɨɤɫɢɱɧɢɯ ɪɟɱɨɜɢɧ ɭ ɨɛɪɨɛɥɟɧɿɣ ɜɨɞɿ, ɜɿɞɫɭɬɧɿɫɬɶ ɩɨɬɪɟɛɢ ɭ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɯɿɦɿɱɧɢɯ ɪɟɚɝɟɧɬɿɜ, ɟɤɨɧɨɦɿɱɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ. ɇɟɞɨɥɿɤɚɦɢ 
ɫɩɨɫɨɛɭ є ɡɚɥɟɠɧɿɫɬɶ ɞɨɡɢ ɨɩɪɨɦɿɧɟɧɧɹ ɜɿɞ ɜɢɞɭ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. Ɍɨɦɭ 
ɧɟɨɛɯɿɞɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɩɨɫɬɿɣɧɢɣ ɤɨɧɬɪɨɥɶ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. ɓɟ 
ɨɞɧɿєɸ ɡ ɩɪɨɛɥɟɦ є ɭɬɢɥɿɡɚɰɿɹ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɍɎ-ɥɚɦɩ.  

Ⱦɨ ɤɨɦɛɿɧɨɜɚɧɢɯ ɫɩɨɫɨɛɿɜ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ ɛɚɫɟɣɧɿɜ ɿ SPA  ɜɿɞɧɨɫɹɬɶ 
ɫɩɨɫɨɛɢ, ɳɨ ɨɛ’єɞɧɭɸɬɶ ɞɿɸ ɯɿɦɿɱɧɢɯ ɿ ɮɿɡɢɱɧɢɯ ɫɩɨɫɨɛɿɜ. ȼ ɨɫɧɨɜɿ 
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ɤɨɦɛɿɧɨɜɚɧɢɯ ɫɩɨɫɨɛɿɜ- ɚɤɬɢɜɧɟ ɮɨɬɨɯɿɦɿɱɧɟ ɨɤɢɫɧɟɧɧɹ, ɹɤɟ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɩɪɢ ɍɎ-ɨɩɪɨɦɿɧɟɧɧɿ ɜɨɞɢ ɡ ɨɞɧɨɱɚɫɧɢɦɜɜɟɞɟɧɧɹɦ ɭ ɜɨɞɭ ɪɨɡɱɢɧɭ 
ɝɿɩɨɯɥɨɪɢɬɭ ɧɚɬɪɿɸ, ɚɛɨ ɨɡɨɧɭ, ɚɛɨ ɩɟɪɨɤɫɢɞɭ ɜɨɞɧɸ. Ɉɫɧɨɜɧɢɦ 
ɨɤɢɫɧɸɜɚɱɟɦ ɞɚɧɿɣ ɬɟɯɧɨɥɨɝɿʀ ɜɢɫɬɭɩɚɸɬɶ ɝɿɞɪɨɤɫɢɥɶɧɿ ɪɚɞɢɤɚɥɢ. ɐɿ 
ɪɚɞɢɤɚɥɢ ɦɚɸɬɶ ɜɢɫɨɤɢɣ, ɩɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ ɨɤɢɫɧɸɜɚɱɚɦɢ, ɨɤɢɫɥɸɜɚɥɶɧɢɣ 
ɩɨɬɟɧɰɿɚɥ, ɬɨɦɭ ɲɜɢɞɤɨ ɪɟɚɝɭɸɬɶ ɡ ɨɪɝɚɧɿɱɧɢɦɢ ɫɩɨɥɭɤɚɦɢ.ɉɟɪɟɜɚɝɚɦɢ 
ɤɨɦɛɿɧɨɜɚɧɢɯ ɫɩɨɫɨɛɿɜ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ є ɩɨɜɧɟ ɚɛɨ ɱɚɫɬɤɨɜɟ ɪɭɣɧɭɜɚɧɧɹ 
ɬɨɤɫɢɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ, ɟɮɟɤɬɢɜɧɟ ɡɧɢɳɟɧɧɹ ɜɫɿɯ ɜɢɞɿɜ ɧɟɛɟɡɩɟɱɧɢɯ ɞɥɹ 
ɥɸɞɢɧɢ ɛɚɤɬɟɪɿɣ ɿ ɜɿɪɭɫɿɜ, ɡɭɩɢɧɟɧɧɹ  ɪɨɫɬɭ ɩɥɿɫɧɹɜɢ ɿ ɜɨɞɨɪɨɫɬɟɣ ɜ ɱɚɲɿ 
ɛɚɫɟɣɧɿ ɬɚ ɧɚ ɣɨɝɨ ɩɨɜɟɪɯɧɹɯ. Ɍɚɤɨɠ ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɞɨɫɹɝɚɸɬɶɫɹ ɞɭɠɟ 
ɯɨɪɨɲɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɜɨɞɢ ɿ ɜɿɞɫɭɬɧɿɣ ɛɭɞɶ-ɹɤɢɣ 
ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɡɞɨɪɨɜ’ɹɥɸɞɢɧɢ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɤɨɦɛɿɧɨɜɚɧɢɯ ɫɩɨɫɨɛɿɜ 
ɞɨɡɜɨɥɹє, ɤɪɿɦ ɬɨɝɨ, ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɯɿɦɿɱɧɢɯ ɪɟɚɝɟɧɬɿɜ ɿ ɡɛɿɥɶɲɢɬɢ ɪɟɫɭɪɫ 

ɍɎ-ɥɚɦɩ [5, 6]. 

Ɂɞɿɣɫɧɸɸɱɢ ɜɢɛɿɪ ɬɟɯɧɨɥɨɝɿʀ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ ɞɥɹ ɛɚɫɟɣɧɭ ɱɢ SPA 
ɤɨɠɟɧ ɫɩɨɠɢɜɚɱ ɜɢɫɭɜɚє ɫɜɨʀ ɩɪɿɨɪɢɬɟɬɢ. Ⱥɥɟ ɨɝɥɹɞ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ 
ɩɨɤɚɡɭє, ɳɨ ɦɚɣɛɭɬɧє ɡɚ ɤɨɦɛɿɧɨɜɚɧɢɦɢ ɫɩɨɫɨɛɚɦɢ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜɨɞɢ, 
ɨɫɤɿɥɶɤɢ ɩɪɢ ɰɶɨɦɭ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɜɢɫɨɤɚ ɹɤɿɫɬɶ ɿ ɛɟɡɩɟɱɧɿɫɬɶ ɩɿɞɝɨɬɨɜɥɟɧɨʀ 
ɜɨɞɢ (ɚ ɰɟ ɝɨɥɨɜɧɟ ɞɥɹ ɛɿɥɶɲɨɫɬɿ ɜɿɞɜɿɞɭɜɚɱɿɜ ɛɚɫɟɣɧɿɜ) [2, 3], ɚ ɬɚɤɨɠ ɜɨɧɢ є 
ɟɤɨɧɨɦɿɱɧɨ-ɟɮɟɤɬɢɜɧɢɦɢ  ɬɚ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɦɢ[6]. 
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ȾɈɋɅȱȾɀȿɇɇə ȼɉɅɂȼɍ ɉɈɑȺɌɄɈȼɈȲ ɄɈɇɐȿɇɌɊȺɐȱȲ ȱɈɇȱȼ 
ɆȿɌȺɅɍ ɌȺ ɑȺɋɍ ɄɈɇɌȺɄɌɍ ɇȺ ɋɈɊȻɐȱɃɇȱ ȼɅȺɋɌɂȼɈɋɌȱ 

ȻȱɈɋɈɊȻȿɇɌȱȼ ɇȺ ɈɋɇɈȼȱ ɊɈɋɅɂɇɇɈȲ ɋɂɊɈȼɂɇɂ 

 
ɇɨɜɨɫɟɥɶɰɟɜɚ ȼ.ȼ., ɚɫɩɿɪɚɧɬ, ȼɚɪɲɚɜɫɶɤɢɣ ȼ.ɋ., Ɏɟɞɨɪɟɧɤɨ ȼ.Ⱦ., ɦɚɝɿɫɬɪɢ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɉɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɢɦ ɫɬɨʀɬɶ ɩɢɬɚɧɧɹ ɜɢɞɚɥɟɧɧɹ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ ɡɿ ɫɬɿɱɧɢɯ 
ɜɨɞ. ɉɨɝɚɧɨ ɨɱɢɳɟɧɿ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɞɯɨɞɹɬɶ ɭ ɩɪɢɪɨɞɧɿ ɜɨɞɨɣɦɢ, ɞɟ ɜɚɠɤɿ 
ɦɟɬɚɥɢ ɧɚɤɨɩɢɱɭɸɬɶɫɹ ɜ ɜɨɞɿ ɿ ɞɨɧɧɢɯ ɜɿɞɤɥɚɞɟɧɧɹɯ.  

ɋɬɿɱɧɿ ɜɨɞɢ, ɳɨ ɦɿɫɬɹɬɶ ɜɚɠɤɿ ɦɟɬɚɥɢ, ɭɬɜɨɪɸɸɬɶɫɹ ɜ ɚɜɬɨɦɨɛɿɥɶɧɿɣ ɿ 
ɯɿɦɿɱɧɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɝɚɥɶɜɚɧɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ ɿ ɨɛɪɨɛɰɿ 
ɦɟɬɚɥɟɜɢɯ ɩɨɜɟɪɯɨɧɶ, ɜ ɟɥɟɤɬɪɨɧɧɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɜ ɞɪɭɤɚɪɧɿ, ɧɚ ɲɤɿɪɹɧɢɯ 
ɮɚɛɪɢɤɚɯ ɿ ɿɧɲɢɯ.  

Ɇɟɬɨɸ ɧɚɭɤɨɜɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ є ɪɨɡɪɨɛɤɚ ɮɿɥɶɬɪɭɸɱɨɝɨ ɦɚɬɟɪɿɚɥɭ ɧɚ 
ɨɫɧɨɜɿ ɜɬɨɪɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɯɚɪɱɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɡɨɤɪɟɦɚ ɜɿɞ ɿɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ. Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɶ ɪɨɛɨɬɢ ɜɢɜɱɟɧɨ 
ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɫɬɿɱɧɢɯ ɜɨɞ ɩɪɨɦɢɫɥɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɫɭɱɚɫɧɿ ɬɟɯɧɨɥɨɝɿʀ 
ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ, ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɶ ɜɿɞɯɨɞɿɜ ɯɚɪɱɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɬɚ 
ɨɛɫɹɝɢ ʀɯ ɫɤɢɞɚɧɧɹ.      

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɿɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ 
ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɫɨɪɛɰɿɣɧɟ ɨɱɢɳɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɨɪɛɟɧɬɿɜ ɧɚ 
ɨɫɧɨɜɿ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɬɚɤɿ ɫɨɪɛɟɧɬɢ ɧɚɡɢɜɚɸɬɶ ɳɟ ɛɿɨɫɨɪɛɟɧɬɚɦɢ. 
ɉɨɞɚɥɶɲɚ ɪɨɛɨɬɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɞɨɫɥɿɞɠɟɧɧɹ ɫɨɪɛɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɛɿɨɫɨɪɛɟɧɬɿɜ, ɨɛґɪɭɧɬɨɜɚɧɨ ɜɩɥɢɜ ɧɚ ɩɪɨɰɟɫ ɫɨɪɛɰɿʀ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɿɜ ɹɤ 
ɩɨɱɚɬɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɿɨɧɿɜ ɦɟɬɚɥɭ, ɱɚɫ ɤɨɧɬɚɤɬɭ (ɬɚɛɥɢɰɹ 1). 
ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɢɜɱɚɥɢ ɫɨɪɛɰɿɣɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɿɨɫɨɪɛɟɧɬɿɜ ɧɚ ɨɫɧɨɜɿ 
ɥɢɫɬɹ ɮɪɭɤɬɨɜɢɯ ɞɟɪɟɜ, ɩɿɞɝɨɬɨɜɥɟɧɢɯ ɡɚ ɬɟɯɧɨɥɨɝɿɱɧɨɸ ɫɯɟɦɨɸ, ɹɤɚ 
ɜɤɥɸɱɚє ɧɚɫɬɭɩɧɿ ɨɩɟɪɚɰɿʀ: ɩɪɨɦɢɜɚɧɧɹ, ɜɢɫɭɲɭɜɚɧɧɹ ɧɚ ɜɿɤɪɢɬɿɣ ɩɨɜɟɪɯɧɿ, 
ɜɫɭɲɿɧɧɹ ɜ ɩɟɱɿ, ɦɟɯɚɧɿɱɧɟ ɩɨɞɪɿɛɧɟɧɧɹ. ȼ ɹɤɨɫɬɿ ɚɞɫɨɪɛɚɬɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɦɨɞɟɥɶɧɿ ɪɨɡɱɢɧɢ ɿɡ ɡɚɞɚɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɿɨɧɿɜ ɦɿɞɿ.  

 

Ɍɚɛɥɢɰɹ 1  – Ɂɦɿɧɧɿ ɪɨɛɨɱɿ ɩɚɪɚɦɟɬɪɢ   ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 

       ɉɚɪɚɦɟɬɪɢ        Ɂɧɚɱɟɧɧɹ  
ɉɨɱɚɬɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ   ɿɨɧɿɜ ɜɚɠɤɢɯ ɦɟɬɚɥɿɜ, ɦɝ/ɥ  50 - 100 

ɑɚɫ ɤɨɧɬɚɤɬɭ, ɝɨɞ  3 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɚɞɫɨɪɛɰɿʀ ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɹɤ ɜɿɞɫɨɬɨɤ ɚɞɫɨɪɛɰɿʀ ɿɨɧɿɜ ɦɟɬɚɥɿɜ: 

  
ȼɩɥɢɜ ɱɚɫɭ ɤɨɧɬɚɤɬɭ ɜɢɜɱɚɜɫɹ ɩɪɢ ɪɿɡɧɢɯ ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ ɿɨɧɿɜ 

ɦɟɬɚɥɿɜ (ɬɚɛɥ.2). Ɇɨɠɧɚ ɱɿɬɤɨ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɜɿɞɫɨɬɨɤ ɚɞɫɨɪɛɰɿʀ ɡɚɡɜɢɱɚɣ 
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ɡɛɿɥɶɲɭєɬɶɫɹ ɞɨ ɬɢɯ ɩɿɪ, ɩɨɤɢ ɱɚɫ ɧɟ ɞɨɫɹɝɧɟ 90 ɯɜɢɥɢɧ. ɉɿɫɥɹ ɰɶɨɝɨ ɱɚɫɭ 
ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɡɧɢɠɟɧɧɹ ɚɞɫɨɪɛɰɿʀ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜ ɹɤɨɫɬɿ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɱɚɫɭ, ɤɨɥɢ ɚɞɫɨɪɛɰɿɹ ɞɨɫɹɝɥɚ ɪɿɜɧɨɜɚɝɢ, ɛɭɥɨ ɜɢɛɪɚɧɨ 90 ɯɜɢɥɢɧ.  

Ɍɚɛɥɢɰɹ 2 – Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɫɨɪɛɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɥɢɫɬɹ 
ɮɪɭɤɬɨɜɢɯ ɞɟɪɟɜ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɚɫɭ ɤɨɧɬɚɤɬɭ ɬɚ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ 

ɑɚɫ 
ɤɨɧɬɚɤɬɭ 

ɉɨɱɚɬɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɿɨɧɿɜ ɦɿɞɿ, ɦɝ/ɥ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɿɨɧɿɜ 
ɦɿɞɿ ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ, 

ɦɝ/ɥ 

ȼɿɞɫɨɬɨɤ 
ɚɞɫɨɪɛɰɿʀ, % 

15 

ɯɜɢɥɢɧ 

50 50 0 

75 75 0 

100 97 3 

30 

ɯɜɢɥɢɧ 

50 49 2 

75 73 2,67 

100 91 9 

45 

ɯɜɢɥɢɧ 

50 48 4 

75 72 4 

100 87 13 

60 

ɯɜɢɥɢɧ 

50 48 4 

75 71 5,33 

100 86 14 

90 

ɯɜɢɥɢɧ 

50 48 4 

75 70 6,67 

100 85 15 

120 

ɯɜɢɥɢɧ 

50 48 4 

75 70 6,67 

100 85 15 

150 

ɯɜɢɥɢɧ 

50 48 4 

75 70 6,67 

100 87 13 

180 

ɯɜɢɥɢɧ 

50 49 2 

75 70 6,67 

100 87 13 

Ɂ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɳɨɞɨ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɨɧɿɜ ɦɿɞɿ ɛɭɥɨ 
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ 100 ɦɝ/ɥ Cu (II) є ɨɩɬɢɦɚɥɶɧɢɦ ɞɥɹ ɞɨɡɭɜɚɧɧɹ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɨɝɨ ɫɨɪɛɟɧɬɭ.  

Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɡ ɟɮɟɤɬɢɜɧɨɫɬɿ ɚɞɫɨɪɛɰɿʀ ɡɝɨɞɨɦ ɩɪɢ ɪɿɡɧɢɯ 
ɞɨɡɚɯ ɫɨɪɛɟɧɬɭ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɜɢɞɚɥɟɧɧɹ ɿɨɧɿɜ ɦɟɬɚɥɿɜ ɧɚ ɩɨɱɚɬɤɭ (ɩɟɪɲɿ 90 
ɯɜɢɥɢɧ) ɜɢɳɟ ɞɥɹ ɜɫɿɯ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɞɨɡɭɜɚɧɶ. 

ɐɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɱɟɪɟɡ ɛɿɥɶɲɭ ɩɥɨɳɭ ɩɨɜɟɪɯɧɿ ɛɿɨɫɨɪɛɟɧɬɭ, ɞɨɫɬɭɩɧɨɸ 
ɩɪɨɬɹɝɨɦ ɩɨɱɚɬɤɨɜɨɝɨ ɱɚɫɭ ɤɨɧɬɚɤɬɭ. ɉɨɱɚɬɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɿɨɧɿɜ ɦɟɬɚɥɿɜ ɿ 
ɞɨɡɚ ɫɨɪɛɟɧɬɭ ɧɟ ɜɩɥɢɜɚɥɢ ɧɚ ɱɚɫ ɞɨɫɹɝɧɟɧɧɹ ɚɞɫɨɪɛɰɿєɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɱɚɫɭ 
ɜ 90 ɯɜɢɥɢɧ. ɉɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɱɚɫɭ ɬɚɤɨɠ ɜɿɞɛɭɜɚɥɨɫɶ 
ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɞɚɥɟɧɧɹ. ɐɟ ɜɤɚɡɭє ɧɚ ɬɟ, ɳɨ ɩɪɨɰɟɫ ɞɟɫɨɪɛɰɿʀ 
ɦɨɠɟ ɦɚɬɢ ɦɿɫɰɟ, ɨɫɤɿɥɶɤɢ ɚɞɫɨɪɛɰɿɹ ɹɜɥɹє ɫɨɛɨɸ ɨɛɨɪɨɬɧɢɣ ɩɪɨɰɟɫ. 
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ɍȾɄ [54-414:57.02] -022.2:[53.096+543.554.2] 

 

ȾɈɋɅȱȾɀȿɇɇə ȼɉɅɂȼɍ ȾɈɁɂ ɋɈɊȻȿɇɌɍ, ȼȿɅɂɑɂɇɂ Ɋɇ ɌȺ 
ɌȿɆɉȿɊȺɌɍɊɂ ɇȺ ɋɈɊȻɐȱɃɇȱ ȼɅȺɋɌɂȼɈɋɌȱ ȻȱɈɋɈɊȻȿɇɌȱȼ 

ɇȺ ɈɋɇɈȼȱ ɊɈɋɅɂɇɇɈȲ ɋɂɊɈȼɂɇɂ 

 
ɇɨɜɨɫɟɥɶɰɟɜɚ ȼ.ȼ., ɚɫɩɿɪɚɧɬ, Ʉɨɜɚɥɟɧɤɨ Ɉ.Ɉ., ɫ.ɧ.ɫ., ɞ.ɬ.ɧ. 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɂ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɜɿɞɨɦɨ, ɳɨ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɹɤɨɫɬɿ 
ɩɪɢɪɨɞɧɢɯ ɜɭɝɥɟɰɟɜɢɯ ɫɨɪɛɟɧɬɿɜ ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɪɨɡɝɥɹɞɚɸɬɶ ɫɨɪɛɰɿɣɧɿ 
ɦɚɬɟɪɿɚɥɢ, ɨɬɪɢɦɚɧɿ ɧɚ ɨɫɧɨɜɿ ɲɤɚɪɥɭɩɢ ɤɨɤɨɫɨɜɨɝɨ ɬɚ ɤɟɞɪɨɜɨɝɨ ɝɨɪɿɯɿɜ, 
ɥɭɲɩɢɧɧɹ ɿ ɥɭɡɝɢ ɪɢɫɭ ɬɚ ɝɪɟɱɤɢ, ɫɨɥɨɦɢ, ɲɤɚɪɥɭɩɨɤ ɛɨɛɨɜɢɯ, ɫɨєɜɢɯ 
ɲɪɨɬɿɜ, ɥɭɡɝɢ ɫɨɧɹɲɧɢɤɭ, ɤɚɱɚɧɿɜ ɤɭɤɭɪɭɞɡɢ, ɯɿɬɢɧɜɦɿɫɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, 
ɨɬɪɢɦɚɧɢɯ ɩɪɢ ɤɨɦɩɥɟɤɫɧɿɣ ɩɟɪɟɪɨɛɰɿ ɤɪɢɥɸ, ɤɪɟɜɟɬɨɤ, ɤɪɚɛɿɜ ɬɚ  ɿɧɲɿ 
ɜɿɞɯɨɞɢ.  

ȼ ɹɤɨɫɬɿ ɟɮɟɤɬɢɜɧɢɯ ɛɿɨɫɨɪɛɟɧɬɿɜ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɫɢɪɨɜɢɧɚ, ɜ 
ɯɿɦɿɱɧɨɦɭ ɫɤɥɚɞɿ ɹɤɨʀ є ɜɢɫɨɤɢɣ ɜɦɿɫɬ ɰɟɥɸɥɨɡɢ, ɥɿɝɧɿɧɭ, ɝɟɦɿɰɟɥɸɥɨɡɢ, 
ɩɟɤɬɢɧɨɜɢɯ ɿ ɩɨɥɿɮɟɧɨɥɶɧɢɯ ɪɟɱɨɜɢɧ. ȼ ɞɚɧɨɦɭ ɟɤɫɩɟɪɢɦɟɧɬɿ ɞɨɫɥɿɞɠɭɜɚɥɢ 
ɫɨɪɛɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɥɢɫɬɹ ɮɪɭɤɬɨɜɢɯ ɞɟɪɟɜ (ɹɛɥɭɤɚ, ɜɢɲɧɿ, ɱɟɪɟɲɧɿ). 

ȼɢɛɿɪ ɬɟɯɧɨɥɨɝɿʀ ɨɬɪɢɦɚɧɧɹ ɛɿɨɫɨɪɛɟɧɬɭ ɧɚ ɨɫɧɨɜɿ ɜɬɨɪɢɧɧɨʀ ɫɢɪɨɜɢɧɢ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ʀʀ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɚ ɬɚɤɨɠ 
ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɪɟɱɨɜɢɧɢ, ɳɨ ɚɞɫɨɪɛɭєɬɶɫɹ. ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɬɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ, ɹɤɚ ɜɤɥɸɱɚє ɦɟɯɚɧɿɱɧɭ ɨɛɪɨɛɤɭ ɛɟɡ 
ɯɿɦɿɱɧɨʀ ɚɤɬɢɜɚɰɿʀ. ȼ ɹɤɨɫɬɿ ɚɞɫɨɪɛɚɬɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɨɞɟɥɶɧɿ ɪɨɡɱɢɧɢ ɿɡ 
ɡɚɞɚɧɢɦɢ ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɿɨɧɿɜ ɦɿɞɿ.  

ȼɩɥɢɜ ɞɨɡ ɛɿɨɫɨɪɛɟɧɬɭ ɧɚ ɩɪɨɰɟɫ ɞɨɫɥɿɞɠɭɜɚɥɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɪɶɨɯ 
ɪɿɡɧɢɯ ɞɨɡ: 0,3; 0,5; 1,0 ɝ/ɥ (ɬɚɛɥ.1). ɉɪɢ ɩɨɝɥɢɧɚɧɧɿ ɦɟɬɚɥɭ ɞɨɡɨɸ 
ɛɿɨɫɨɪɛɟɧɬɭ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ Cu (II) 100 ɦɝ/ɥ ɿ ɱɚɫɿ 90 ɯɜɢɥɢɧ ɦɨɠɧɚ 
ɩɨɦɿɬɢɬɢ, ɳɨ ɡɛɿɥɶɲɟɧɧɹ ɞɨɡɢ ɛɿɨɫɨɪɛɟɧɬɭ ɜɢɤɥɢɤɚє ɡɦɟɧɲɟɧɧɹ ɩɨɝɥɢɧɚɧɧɹ 
ɦɟɬɚɥɭ. Ⱥɧɚɥɨɝɿɱɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɩɨɫɬɟɪɿɝɚɥɢɫɹ ɬɚɤɨɠ ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɿɣ Cu (II) 
50 ɦɝ/ɥ ɿ 75 ɦɝ/ɥ. ɐɟ ɹɜɢɳɟ ɩɨɜ'ɹɡɚɧɟ ɡ ɟɮɟɤɬɨɦ ɪɨɡɳɟɩɥɟɧɧɹ ɩɨɬɨɤɭ 
(ɝɪɚɞɿєɧɬɚ ɤɨɧɰɟɧɬɪɚɰɿʀ) ɦɿɠ ɚɞɫɨɪɛɚɬɨɦ ɿ ɛɿɨɫɨɪɛɟɧɬɨɦ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɛɿɨɦɚɫɢ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɚɞɫɨɪɛɨɜɚɧɢɯ 
ɦɟɬɚɥɟɜɢɯ ɿɨɧɿɜ ɧɚ ɝɪɚɦ ɛɿɨɦɚɫɢ. ȱɧɲɢɦ ɮɚɤɬɨɪɨɦ є ɬɟ, ɳɨ ɩɪɢ ɜɢɫɨɤɢɯ ɞɨɡɚɯ 
ɫɨɪɛɟɧɬɭ ɧɚɹɜɧɿ ɿɨɧɢ ɦɟɬɚɥɿɜ ɧɟɞɨɫɬɚɬɧɿ ɞɥɹ ɩɨɤɪɢɬɬɹ ɜɫɿɯ ɡɦɿɧɸɜɚɧɢɯ 
ɞɿɥɹɧɨɤ ɧɚ ɛɿɨɫɨɪɛɟɧɬɿ, ɳɨ ɡɚɡɜɢɱɚɣ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɧɢɡɶɤɨɝɨ ɩɨɝɥɢɧɚɧɧɹ 
ɦɟɬɚɥɭ.Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɬɚɛɥɢɰɿ 2.  

Ɍɚɛɥɢɰɹ 1 - Ɂɦɿɧɧɿ ɪɨɛɨɱɿ ɩɚɪɚɦɟɬɪɢ   ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 

 

ɉɚɪɚɦɟɬɪɢ Ɂɧɚɱɟɧɧɹ 

Ⱦɨɡɚ ɫɨɪɛɟɧɬɭ, ɝ/ɥ 0,3; 0,5; 1 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 30; 45; 60 

ɪɇ 2,5; 4,5; 6,5 
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Ɍɚɛɥɢɰɹ 2 – Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɞɨɡɢ ɫɨɪɛɟɧɬɭ ɧɚ ɩɪɨɰɟɫ 
ɫɨɪɛɰɿʀ ɿɨɧɿɜ ɦɿɞɿ 

 

Ⱦɨɡɚ 
ɫɨɪɛɟɧɬɭ, 

ɝ/ɥ 

ɉɨɱɚɬɤɨɜɚ 
ɤɨɧɰɟɧɬɪɚɰɿɹ 

ɿɨɧɿɜ ɦɿɞɿ, 
ɦɝ/ɥ 

Ʉɨɧɰɟɧɬɪɚɰɿɹ ɿɨɧɿɜ ɦɿɞɿ 
ɩɿɫɥɹ ɨɱɢɳɟɧɧɹ, ɦɝ/ɥ 

ȼɿɞɫɨɬɨɤ 
ɚɞɫɨɪɛɰɿʀ, % 

        0,3 50 50 0 

75 73 2,67 

100 95 5 

0,5 50 48 4 

75 70 6,67 

100 89 11 

1,0 50 49 2 

75 71 5,33 

100 91 9 

  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɤɢ, ɳɨ ɞɥɹ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ, 
ɧɚɣɜɢɳɟ ɩɨɝɥɢɧɚɧɧɹ ɦɟɬɚɥɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɧɚɣɧɢɠɱɿɣ ɞɨɡɿ ɛɿɨɫɨɪɛɟɧɬɭ 
(0,5 ɝ/ɥ), ɹɤɳɨ ɿɧɲɿ ɭɦɨɜɢ ɩɪɨɰɟɫɭ є ɩɨɫɬɿɣɧɢɦɢ. 

ɪɇ ɪɨɡɱɢɧɭ ɚɞɫɨɪɛɚɬɚ ɜɜɚɠɚєɬɶɫɹ ɨɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɢɯ ɮɚɤɬɨɪɿɜ, 
ɳɨ ɜɩɥɢɜɚє ɧɚ ɩɪɨɰɟɫ ɛɿɨɫɨɪɛɰɿʀ. Ⱦɿɚɩɚɡɨɧ ɪɇ, ɞɨɫɥɿɞɠɟɧɢɣ ɜ ɰɶɨɦɭ 
ɟɤɫɩɟɪɢɦɟɧɬɿ, ɫɬɚɧɨɜɢɜ ɜɿɞ 2,5 ɞɨ 6,5. Ⱥɞɫɨɪɛɰɿɹ ɧɟ ɦɨɠɟ ɛɭɬɢ ɩɪɨɜɟɞɟɧɚ ɡɚ 
ɦɟɠɚɦɢ ɪɇ 7 ɱɟɪɟɡ ɨɫɚɞɠɟɧɧɹ Cu(OH)2. ɍ ɰɶɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ ɪɇ ɪɟɝɭɥɸɜɚɥɢ 
ɜ ɞɿɚɩɚɡɨɧɿ 2,5-6,5, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɪɨɡɜɟɞɟɧɭ H2SO4 ɿ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 
NaOH. ȿɤɫɩɟɪɢɦɟɧɬɢ ɩɪɨɜɨɞɢɥɢɫɹ ɩɪɢ 100 ɦɝ/ɥ ɩɨɱɚɬɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɿɨɧɿɜ ɦɟɬɚɥɿɜ ɿ ɡ ɞɨɡɨɸ 0,5 ɝ/ɥ ɚɞɫɨɪɛɟɧɬɭ ɩɪɢ ɱɚɫɿ ɩɟɪɟɦɿɲɭɜɚɧɧɹ 90 ɯɜɢɥɢɧ. 
Ⱥɞɫɨɪɛɰɿɹ ɧɚɣɛɿɥɶɲ ɜɢɫɨɤɚ ɞɥɹ ɪɇ 4,5 (ɪɢɫ.1). 

 

 
 

Ɋɢɫ.1 – Ɂɚɥɟɠɧɿɫɬɶ ɩɪɨɰɟɫɭ ɛɿɨɫɨɪɛɰɿʀ ɜɿɞ ɜɟɥɢɱɢɧɢ ɪɇ 
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ɓɨɛ ɞɨɫɥɿɞɢɬɢ ɜɩɥɢɜ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚ ɛɿɨɫɨɪɛɰɿɸ ɦɿɞɿ, ɛɭɥɢ ɨɛɪɚɧɿ ɬɪɢ 
ɪɿɡɧɿ ɬɟɦɩɟɪɚɬɭɪɢ. ȿɤɫɩɟɪɢɦɟɧɬɢ ɩɪɨɜɨɞɢɥɢɫɹ ɩɪɢ 30 °ɋ, 45 °ɋ ɿ 60 °ɋ. 
Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 2.Ⱦɚɧɿ ɩɪɢɜɟɞɟɧɿ ɩɪɢ ɞɨɡɭɜɚɧɧɿ 
ɫɨɪɛɟɧɬɭ 0,5 ɦɝ/ɥ ɬɚ ɩɪɢ ɪɿɡɧɢɯ ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿɨɧɿɜ ɦɿɞɿ. 

  

 

 

Ɋɢɫ. 2 – Ɂɚɥɟɠɧɿɫɬɶ ɩɪɨɰɟɫɭ ɚɞɫɨɪɛɰɿʀ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ (ɪɢɫ.2) ɫɜɿɞɱɚɬɶ, ɳɨ ɡɦɿɧɚ ɬɟɦɩɟɪɚɬɭɪɢ ɝɪɚє ɜɚɠɥɢɜɭ 
ɪɨɥɶ ɜ ɛɿɨɫɨɪɛɰɿʀ ɦɿɞɿ. ȼɿɞɫɨɬɨɤ ɚɞɫɨɪɛɰɿʀ ɡɛɿɥɶɲɭєɬɶɫɹ ɩɪɢ ɩɿɞɜɢɳɟɧɧɿ 
ɬɟɦɩɟɪɚɬɭɪɢ. Ɂɛɿɥɶɲɟɧɧɹ ɜɿɞɫɨɬɤɚ ɚɞɫɨɪɛɰɿʀ ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ ɨɡɧɚɱɚє 
ɟɧɞɨɬɟɪɦɿɱɧɢɣ ɯɚɪɚɤɬɟɪ ɩɪɨɰɟɫɭ ɚɞɫɨɪɛɰɿʀ. ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ 
ɬɚɤɨɠ ɛɭɞɟ ɡɛɿɥɶɲɭɜɚɬɢɫɶ ɿ ɲɜɢɞɤɿɫɬɶ ɞɢɮɭɡɿʀ, ɿ ɰɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɞɢɮɭɡɿʀ 
ɦɨɥɟɤɭɥ ɚɞɫɨɪɛɚɬɭ ɱɟɪɟɡ ɡɨɜɧɿɲɧɿɣ ɩɪɢɤɨɪɞɨɧɧɢɣ ɲɚɪ ɿ ɜ ɜɧɭɬɪɿɲɧɿ ɩɨɪɢ 
ɱɚɫɬɢɧɤɢ ɚɞɫɨɪɛɟɧɬɭ, ɜɧɚɫɥɿɞɨɤ ɡɦɟɧɲɟɧɧɹ ɜ'ɹɡɤɨɫɬɿ ɪɨɡɱɢɧɭ. ɐɟ 

ɩɨɹɫɧɸєɬɶɫɹ ɬɚɤɨɠ ɱɟɪɟɡ ɯɿɦɿɱɧɭ ɜɡɚєɦɨɞɿɸ ɚɞɫɨɪɛɚɬɿɜ ɬɚ ɚɞɫɨɪɛɟɧɬɭ, 
ɫɬɜɨɪɟɧɧɹ ɞɟɹɤɢɯ ɧɨɜɢɯ ɞɿɥɹɧɨɤ ɚɞɫɨɪɛɰɿʀ ɚɛɨ ɡɛɿɥɶɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ 
ɜɧɭɬɪɿɲɧɶɨɱɚɫɬɢɧɤɨɜɨʀ ɞɢɮɭɡɿʀ ɦɨɥɟɤɭɥ ɚɞɫɨɪɛɚɬɭ ɭ ɩɨɪɢ ɚɞɫɨɪɛɟɧɬɭ ɩɪɢ 
ɛɿɥɶɲ ɜɢɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 
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ɍȾɄ 628.315.23 

 

ȻȱɈɅɈȽȱɑɇȱ ɆȿɌɈȾɂ Ɉɑɂɓȿɇɇə ɋɌȱɑɇɂɏ ȼɈȾ:  
ɉȿɊȿȼȺȽɂ ȱ ɇȿȾɈɅȱɄɂ 

 
Ⱦɚɛɿɠɚ Ⱦ.ȼ., ɛɚɤɚɥɚɜɪ, ɋɬɪɭɤ Ⱥ.Ⱥ., ɛɚɤɚɥɚɜɪ, Ȼɟɪɟɝɨɜɚ Ɉ.Ɇ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ȼɨɞɚ є ɫɢɦɜɨɥɨɦ ɱɢɫɬɨɬɢ ɿ ɪɨɞɸɱɨɫɬɿ, ɩɟɪɲɨɞɠɟɪɟɥɨɦ ɜɫɶɨɝɨ ɠɢɬɬɹ ɧɚ 
ɩɥɚɧɟɬɿ Ɂɟɦɥɹ.Ɉɪɝɚɧɿɱɧɟ ɠɢɬɬɹ ɦɨɠɥɢɜɭ ɬɿɥɶɤɢ ɩɪɢ ʀʀ ɧɚɹɜɧɨɫɬɿ.ɍ ɫɭɱɚɫɧɨɦɭ 
ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɫɜɿɬɿ, ɡɚɩɨɜɧɟɧɨɦɭ ɜɟɥɢɤɢɦɢ ɦɟɝɚɩɨɥɿɫɚɦɢ ɿ ɩɪɨɦɢɫɥɨɜɢɦɢ 
ɩɿɞɩɪɢєɦɫɬɜɚɦɢ, ɹɤɿ ɜɢɤɢɞɚɸɬɶ ɜ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɳɨɦɢɬɿ ɫɨɬɧɿ ɬɢɫɹɱ 
ɜɿɞɯɨɞɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ, ɩɨɪɹɬɭɧɨɤ ɜɨɞɢ ɫɬɚє ɩɟɪɲɨɪɹɞɧɢɦ, 
ɧɚɝɚɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ.Ɂɚɯɢɫɬ ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɜɿɞ ɜɢɫɧɚɠɟɧɧɹ ɿ ɡɚɛɪɭɞɧɟɧɧɹ 
ɬɚ ʀɯ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɩɨɬɪɟɛ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɨɞɧɚ ɡ 
ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɢɯ ɩɪɨɛɥɟɦ, ɳɨ ɜɢɦɚɝɚɸɬɶ ɧɟɜɿɞɤɥɚɞɧɨɝɨ ɪɿɲɟɧɧɹ. Ɍɨɦɭ 

ɬɿɥɶɤɢ ɜɫɟɛɿɱɧɢɣ, ɤɨɦɩɥɟɤɫɧɢɣ ɩɿɞɯɿɞ ɞɨ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɧɹ ɡɛɟɪɟɠɟɧɧɹ 
ɱɢɫɬɨɬɢ ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɦɨɠɟ ɞɨɡɜɨɥɢɬɢ ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɧɚ ɩɨɡɢɬɢɜɧɿ 
ɞɨɜɝɨɫɬɪɨɤɨɜɿ ɪɟɡɭɥɶɬɚɬɢ. 

Ɉɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ – ɰɟ ɩɪɨɰɟɫ ɜɢɞɚɥɟɧɧɹ ɡ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚɛɪɭɞɧɟɧɶ. 
ȱɫɧɭɸɬɶ ɞɟɤɿɥɶɤɚ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ ɜɨɞ. Ɉɩɬɢɦɚɥɶɧɢɣ ɫɩɨɫɿɛ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ – ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ.Ȼɿɨɥɨɝɿɱɧɟ 
ɨɱɢɳɟɧɧɹ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɟɮɟɤɬɢɜɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɦɨɠɟ ɜɢɪɿɲɢɬɢ ɦɚɣɠɟ ɜɫɿ 
ɩɪɨɛɥɟɦɢ ɫɬɿɱɧɢɯ ɜɨɞ.  

Ȼɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɹɜɥɹє ɫɨɛɨɸ ɦɿɧɟɪɚɥɿɡɚɰɿɸ ɫɬɿɱɧɢɯ ɜɨɞ ɿ ɜɢɞɚɥɟɧɧɹ 
ɨɪɝɚɧɿɱɧɨɝɨ ɚɡɨɬɭ ɿ ɮɨɫɮɨɪɭ, ɞɥɹ ɱɨɝɨ ɡɚɡɜɢɱɚɣ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɚɟɪɨɛɧɿ ɬɚ 
ɚɧɚɟɪɨɛɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ.ȼɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɿɜ ɞɥɹ ɨɱɢɳɟɧɧɹ 

ɫɬɿɱɧɢɯ ɜɨɞ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɡɞɚɬɧɨɫɬɿ ɪɿɡɧɢɯ ɝɪɭɩ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɨɪɝɚɧɿɱɧɿ ɡɚɛɪɭɞɧɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɹɤɨɫɬɿ ɩɪɨɞɭɤɬɿɜ 
ɯɚɪɱɭɜɚɧɧɹ, ɜ ɪɟɡɭɥɶɬɚɬɿɜ ɱɨɝɨ ɜɨɧɢ ɨɬɪɢɦɭɸɬɶ ɟɧɟɪɝɿɸ ɞɥɹ ɫɜɨєʀ 
ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ. 

Ȼɿɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɦɨɠɭɬɶ ɛɭɬɢ ɪɨɡɞɿɥɟɧɿ ɧɚ ɞɜɚ 
ɜɢɞɢ, ɡɚ ɬɢɩɚɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ɩɟɪɟɪɨɛɰɿ ɡɚɛɪɭɞɧɸɜɚɱɿɜ 
ɫɬɨɤɿɜ: ɚɟɪɨɛɧɿ ɛɿɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ (ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦ ɩɪɢ ʀɯ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ 
ɧɟɨɛɯɿɞɧɢɣ ɤɢɫɟɧɶ) ɿ ɚɧɚɟɪɨɛɧɿ (ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ,ɹɤɿ ɠɢɜɭɬɶ ɛɟɡ ɤɢɫɧɸ). 
ɇɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨɸ ɛɿɨɥɨɝɿɱɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɨɱɢɳɟɧɧɹ є ɚɟɪɨɛɧɟ. 

Ʉɿɥɶɤɿɫɬɶ ɤɨɥɨɧɿɣ ɛɚɤɬɟɪɿɣ, ɳɨ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ɰɶɨɦɭ ɩɪɨɰɟɫɿ, ɜ ɫɨɬɧɿ ɪɚɡɿɜ 
ɛɿɥɶɲɟ, ɧɿɠ ɩɪɢ ɚɧɚɟɪɨɛɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ. ȱɫɬɨɬɧɨɸ ɩɟɪɟɜɚɝɨɸ ɚɟɪɨɛɧɢɯ 
ɩɪɨɰɟɫɿɜ є ɬɨɣ ɮɚɤɬɨɪ, ɳɨ ɩɪɢ ɧɢɯ ɧɟ ɪɨɡɜɢɜɚɸɬɶɫɹ ɯɜɨɪɨɛɨɬɜɨɪɧɿ ɛɚɤɬɟɪɿʀ ɿ 
ɜɿɞɫɭɬɧɿɣ ɧɟɩɪɢєɦɧɢɣ ɡɚɩɚɯ.Ⱥɟɪɨɛɧɿ ɩɪɨɰɟɫɢ ɡɜɢɱɚɣɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ 
ɞɥɹ ɨɤɢɫɥɟɧɧɹ ɡɚɛɪɭɞɧɟɧɶ, ɹɤɿ ɡɚɥɢɲɚɸɬɶɫɹ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɩɿɫɥɹ 
ɜɿɞɫɬɨɸɜɚɧɧɹɪɨɡɱɢɧɧɢɯ, ɤɨɥɨʀɞɧɢɯ ɿ ɬɨɧɤɨɞɢɫɩɟɪɝɨɜɚɧɢɯ ɨɪɝɚɧɿɱɧɢɯ 
ɞɨɦɿɲɨɤ. 

ȱɞɟɸ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɥɸɞɢɧɚ ɡɚɩɨɡɢɱɢɥɚ ɭ ɩɪɢɪɨɞɢ, ɞɟ 
ɩɨɫɬɿɣɧɨ ɜɿɞɛɭɜɚɸɬɶɫɹ ɫɤɥɚɞɧɿ ɩɪɨɰɟɫɢ ɪɨɡɤɥɚɞɭ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
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ɭɱɚɫɬɸ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɨɪɝɚɧɿɡɦɿɜ. Ɍɨɦɭ ɛɭɞɶ-ɹɤɚ ɫɩɨɪɭɞɚ ɞɥɹ ɛɿɨɥɨɝɿɱɧɨɝɨ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɹɜɥɹє ɫɨɛɨɸ ɨɛɦɟɠɟɧɭ ɭ ɩɪɨɫɬɨɪɿ ɫɜɨєɪɿɞɧɭ ɟɤɨɥɨɝɿɱɧɭ 
ɫɢɫɬɟɦɭ ɡ ɩɟɜɧɢɦɢ ɭɦɨɜɚɦɢ ɿɫɧɭɜɚɧɧɹ ɿ ɫɮɨɪɦɨɜɚɧɢɦ ɞɥɹ ɰɢɯ ɭɦɨɜ 
ɯɚɪɚɤɬɟɪɧɢɦ ɛɿɨɰɟɧɨɡɨɦ. 

ȼ ɚɟɪɨɛɧɨɦɭ ɫɩɨɫɨɛɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɚɤɿ ɫɩɨɪɭɞɢ ɹɤ ɩɨɥɹ ɮɿɥɶɬɪɚɰɿʀ, 
ɩɨɥɹ ɡɪɨɲɭɜɚɧɧɹ, ɛɿɨɫɬɚɜɤɢ (ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɜ ɭɦɨɜɚɯ, 
ɛɥɢɡɶɤɢɯ ɞɨ ɩɪɢɪɨɞɧɢɯ), ɚɟɪɨɬɟɧɤɢ, ɛɿɨɮɿɥɶɬɪɢ (ɛɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ ɭ 
ɲɬɭɱɧɨ ɫɬɜɨɪɟɧɢɯ ɭɦɨɜɚɯ). ɉɪɢɧɰɢɩ ɨɱɢɳɟɧɧɹ ɜ ɭɫɿɯ ɫɩɨɪɭɞɚɯ ɿɞɟɧɬɢɱɧɢɣ. 
ɉɪɨɬɟ ɧɟɜɢɫɨɤɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɩɪɢɪɨɞɧɢɯ ɛɿɨɯɿɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ, ɜɟɥɢɤɚ ɩɥɨɳɚ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɬɚ ɤɥɿɦɚɬɢɱɧɿ ɭɦɨɜɢ ɨɛɦɟɠɭɸɬɶ ɲɢɪɨɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɧɚ ɩɨɥɹɯ ɮɿɥɶɬɪɚɰɿʀ, ɩɨɥɹɯ ɡɪɨɲɭɜɚɧɧɹ, ɭ ɛɿɨɫɬɚɜɤɚɯ. 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ, pH 
ɫɟɪɟɞɨɜɢɳɚ, ɤɿɥɶɤɨɫɬɿ ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ ɬɚ ɛɚɝɚɬɶɨɯ ɿɧɲɢɯ ɩɨɤɚɡɧɢɤɿɜ. 
ɒɬɭɱɧɿ ɟɤɨɫɢɫɬɟɦɢ (ɭ ɚɟɪɨɬɟɧɤɚɯ, ɛɿɨɮɿɥɶɬɪɚɯ) ɞɨɡɜɨɥɹɸɬɶ ɩɿɞɬɪɢɦɭɜɚɬɢ 
ɨɩɬɢɦɚɥɶɧɿ ɭɦɨɜɢ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɨɪɝɚɧɿɡɦɿɜ ɛɿɨɰɟɧɨɡɭ, ɳɨ ɡɚɛɟɡɩɟɱɭє 
ɜɢɫɨɤɭ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɛɿɨɯɿɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɭ ɰɢɯ ɫɩɨɪɭɞɚɯ.ɉɪɢ ɞɨɬɪɢɦɚɧɧɿ 
ɜɫɿɯ ɧɟɨɛɯɿɞɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɢɦɨɝ ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɟɪɨɛɧɨɝɨ ɫɩɨɫɨɛɭ 
ɨɱɢɳɟɧɧɹ ɦɨɠɧɚ ɨɱɢɫɬɢɬɢ ɫɬɿɱɧɿ ɜɨɞɢ ɩɪɢɛɥɢɡɧɨ ɧɚ 90 %. 

Ⱥɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɞɨɡɜɨɥɹє ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɩɟɪɟɜɚɝɚɦɢ 
ɞɚɧɨɝɨ ɦɟɬɨɞɭє ɬɟ, ɳɨ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɡɞɿɣɫɧɸɸɬɶ ɩɨɜɧɟ ɪɨɡɤɥɚɞɚɧɧɹ ɫɬɨɤɿɜ 
ɞɨ ɧɟɣɬɪɚɥɶɧɢɯ ɩɪɨɞɭɤɬɿɜ (ɝɚɡ ɿ ɜɨɞɚ), ɡɚɛɟɡɩɟɱɭɸɱɢ ɩɪɢ ɰɶɨɦɭ ɤɪɭɝɨɨɛɿɝ 
ɪɟɱɨɜɢɧ ɜ ɩɪɢɪɨɞɿ, ɬɨɛɬɨ ɫɬɜɨɪɸɸɬɶ ɩɪɚɤɬɢɱɧɨ ɛɟɡɜɿɞɯɨɞɧɟ ɜɢɪɨɛɧɢɰɬɜɨ, ɜ 
ɹɤɨɦɭ ɜɿɞɫɭɬɧɿ ɩɪɢ ɨɛɪɨɛɰɿ ɲɤɿɞɥɢɜɿ ɯɿɦɿɱɧɿ ɪɟɱɨɜɢɧɢ, ɧɢɡɶɤɟ 
ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ, ɚ ɬɚɤɨɠ ɦɨɠɥɢɜɿ ɚɜɬɨɧɨɦɧɚ ɪɨɛɨɬɚ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɜɢɥɭɱɟɧɨɝɨ ɧɚɞɥɢɲɤɭ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɜ ɹɤɨɫɬɿ ɞɨɛɪɢɜɚ. ɍ ɬɨɣ ɠɟ ɱɚɫ 
ɛɿɨɥɨɝɿɱɧɿ ɦɟɬɨɞɢ ɦɟɧɲ ɜɢɬɪɚɬɧɿ, ɚɞɠɟ ɡɚ ɜɢɧɹɬɤɨɦ ɤɚɩɿɬɚɥɶɧɢɯ ɜɤɥɚɞɟɧɶ 
ɜɨɧɢ ɦɚɣɠɟ ɧɟ ɜɢɦɚɝɚɸɬɶ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɢɬɪɚɬ; ɩɪɢ ɰɶɨɦɭ ɨɫɧɨɜɧɢɣ 
ɪɨɛɨɱɢɣ ɤɨɦɩɨɧɟɧɬ – ɚɤɬɢɜɧɢɣ ɦɭɥ – ɩɪɢ ɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜɚɯ 
ɫɚɦɨɜɿɞɬɜɨɪɸєɬɶɫɹ. 

ɉɟɪɟɲɤɨɞɨɸ ɛɿɥɶɲ ɲɢɪɨɤɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɨɫɬɚɜɤɿɜ ɿ ɩɨɥɿɜ ɮɿɥɶɬɪɚɰɿʀ є 
ʀɯ ɫɟɡɨɧɧɚ ɪɨɛɨɬɚ, ɧɟɜɟɥɢɤɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɨ ɨɱɢɳɟɧɧɸ ɫɬɨɤɿɜ, 
ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɿɞɜɨɞɭ ɜɟɥɢɤɢɯ ɩɥɨɳ ɡɟɦɥɿ. 
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ɍȾɄ 628.1 

 

ȼɉɅɂȼ ɍɆɈȼ ɈɌɊɂɆȺɇɇə ȼɈȾɂ ȱɁ ɉɈȼȱɌɊə ɇȺ 
ɆȱɄɊɈȻȱɈɐȿɇɈɁ ɄɈɇȾȿɇɋȺɌɍ 

 
Ʉɨɪɦɨɲ Ʉ.ɘ., ɚɫɢɫɬɟɧɬ, Ʉɨɜɚɥɟɧɤɨ Ɉ.Ɉ., ɞ.ɬ.ɧ., ɫ.ɧ.ɫ. 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

 

Ɉɬɪɢɦɚɧɧɹ ɜɨɞɢ ɿɡ ɩɨɜɿɬɪɹ  є ɨɞɧɢɦ ɿɡ ɲɥɹɯɿɜ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɢɬɧɨɸ ɱɢ ɬɟɯɧɿɱɧɨɸ ɜɨɞɨɸ ɪɟɝɿɨɧɿɜ ɡ ɞɟɮɿɰɢɬɨɦ ɩɪɿɫɧɨʀ ɜɨɞɢ. 
Ɂɨɤɪɟɦɚ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɚɤɭ ɜɨɞɭ ɦɨɠɧɚ ɜ ɪɟɤɪɟɚɰɿɣɧɢɯ ɡɨɧɚɯ ɩɿɜɞɧɹ ɿ 
ɫɯɨɞɭ ɍɤɪɚʀɧɢ, ɹɤɿ ɧɟ ɦɚɸɬɶ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɚ ɹɤɿɫɬɶ ɜɨɞɢ 
ɡ ɩɪɢɪɨɞɧɢɯ ɩɿɞɡɟɦɧɢɯ ɱɢ ɩɨɜɟɪɯɧɟɜɢɯ ɞɠɟɪɟɥ ɦɚє ɧɢɡɶɤɭ ɹɤɿɫɬɶ ɿ ɩɨɬɪɟɛɭє 
ɫɤɥɚɞɧɨʀ  ɬɚ ɞɨɪɨɝɨʀ ɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɜɨɞɢ. Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɜɨɞɢ ɿɡ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ ɫɶɨɝɨɞɧɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɿɡɧɿ ɡɚ ɤɨɧɫɬɪɭɤɰɿєɸ 
ɩɪɢɫɬɪɨʀ. Ɂɨɤɪɟɦɚ ɞɥɹ ɰɶɨɝɨ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɩɨɛɭɬɨɜɢɣ 
ɤɨɧɞɢɰɿɨɧɟɪ ɩɨɜɿɬɪɹ. Ɋɚɡɨɦ ɡ ɬɢɦ, ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿʀ ɨɛɪɨɛɥɟɧɧɹ ɬɚɤɨʀ ɜɨɞɢ  
ɩɨɬɪɟɛɭє ɜɢɜɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ʀʀ ɹɤɨɫɬɿ, ɡɨɤɪɟɦɚ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ.   

ȼ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥɚɯ ɡɚɡɧɚɱɚєɬɶɫɹ, ɳɨ ɚɬɦɨɫɮɟɪɧɟ ɩɨɜɿɬɪɹ є 
ɧɟɫɩɪɢɹɬɥɢɜɢɦ ɫɟɪɟɞɨɜɢɳɟɦ ɞɥɹ ɪɨɡɦɧɨɠɟɧɧɹɦ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɬɚɤ ɹɤ 
ɫɨɧɹɱɧɟ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɡɝɭɛɧɨ ɞɿє ɧɚ ɛɚɤɬɟɪɿɣ ɿ ɜɿɪɭɫɢ. Ɋɚɡɨɦ ɡ ɬɢɦ 
ɞɠɟɪɟɥɚɦɢ ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹ  ɦɨɠɭɬɶ ɛɭɬɢ ґɪɭɧɬ, ɜɨɞɨɣɦɢ, ɥɸɞɢ, 
ɬɜɚɪɢɧɢ, ɪɨɫɥɢɧɢ. ɋɭɱɚɫɧɿ ɤɨɧɞɢɰɿɨɧɟɪɢ ɨɛɥɚɞɧɚɧɧɿ ɪɿɡɧɢɦɢ ɮɿɥɶɬɪɚɦɢ ɞɥɹ 
ɩɨɜɿɬɪɹ, ɬɨɦɭ ɦɨɠɧɚ ɛɭɥɨ ɛ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɭ ɜɨɞɿ ɡ ɩɨɜɿɬɪɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ 
ɧɟ ɛɭɞɟ ɚɛɨ ʀɯ ɤɿɥɶɤɿɫɬɶ ɛɭɞɟ ɧɟɡɧɚɱɧɨɸ. Ⱥɥɟ є ɧɢɡɤɚ ɮɚɤɬɨɪɿɜ, ɜɩɥɢɜ ɹɤɢɯ  
ɭɧɟɦɨɠɥɢɜɥɸє ɰɟ. ɉɨ-ɩɟɪɲɟ, ɰɟ ɧɚɹɜɧɿɫɬɶ ɜ ɫɚɦɨɦɭ ɤɨɧɞɢɰɿɨɧɟɪɿ 
ɧɟɳɿɥɶɧɨɫɬɟɣ ɜ ɤɨɪɩɭɫɿ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɜɿɥɶɧɨ ɩɪɨɧɢɤɚɬɢ ɧɟ ɮɿɥɶɬɪɨɜɚɧɨɦɭ 
ɩɨɜɿɬɪɸ ɜɫɟɪɟɞɢɧɭ ɨɛɥɚɞɧɚɧɧɹ. ɉɨ-ɞɪɭɝɟ, ɰɟ ɤɨɧɬɚɤɬ ɡ ɧɚɜɤɨɥɢɲɧɿɦ 
ɫɟɪɟɞɨɜɢɳɟɦ ɬɪɭɛɤɢ ɞɥɹ ɜɿɞɜɨɞɭ ɫɤɨɧɞɟɧɫɨɜɚɧɨʀ ɜɨɥɨɝɢ, ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, 
ɩɨɩɚɞɚɧɧɹ ɡ ɧɶɨɝɨ ɜɫɟɪɟɞɢɧɭ ɬɪɭɛɤɢ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ. ɉɨ-ɬɪɟɬє, 
ɜɿɞɫɭɬɧɿɫɬɶ ɱɢ ɧɟ ɞɨɬɪɢɦɚɧɧɹ ɪɟɠɢɦɿɜ ɫɚɧɿɬɚɪɧɨʀ ɨɛɪɨɛɤɢ ɜɧɭɬɪɿɲɧɿɯ 
ɪɨɛɨɱɢɯ ɩɨɜɟɪɯɨɧɶ ɤɨɧɞɢɰɿɨɧɟɪɭ ɿ ɬɪɭɛɤɢ ɞɥɹ ɜɿɞɜɟɞɟɧɧɹ ɫɤɨɧɞɟɧɫɨɜɚɧɨʀ 
ɜɨɥɨɝɢ ɫɩɪɢɹɬɢɦɭɬɶ ɡɛɿɥɶɲɟɧɧɸ ɤɿɥɶɤɨɫɬɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɭ ɜɨɞɿ. Ⱦɥɹ 
ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɰɶɨɝɨ ɛɭɥɢ ɜɢɤɨɧɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ 
ɞɨɫɥɿɞɠɟɧɧɹ. 

ȼ ɟɤɫɩɟɪɢɦɟɧɬɿ ɡɪɚɡɤɢ ɜɨɞɢ ɿɡ ɩɨɜɿɬɪɹ ɨɬɪɢɦɭɜɚɥɢ ɜ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ ɬɪɶɨɯ 
ɩɨɛɭɬɨɜɢɯ ɧɚɫɬɿɧɧɢɯ ɤɨɧɞɢɰɿɨɧɟɪɿɜ ɬɢɩɭ «ɫɩɥɿɬ- ɫɢɫɬɟɦɚ». ȼɫɿ ɤɨɧɞɢɰɿɨɧɟɪɢ 
ɧɚ ɦɨɦɟɧɬ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ ɧɟ ɛɭɥɢ ɧɨɜɢɦɢ, ɚ ɟɤɫɩɥɭɚɬɭɜɚɥɢɫɹ ɜɠɟ 
ɬɪɢɜɚɥɢɣ ɱɚɫ. ȼɨɧɢ ɨɯɨɥɨɞɠɭɜɚɥɢ ɩɨɜɿɬɪɹ ɜ ɩɪɢɦɿɳɟɧɧɹɯ ɛɚɡ ɜɿɞɩɨɱɢɧɤɭ ɬɚ 
ɡɚɤɥɚɞɿɜ ɪɟɫɬɨɪɚɧɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ, ɪɨɡɬɚɲɨɜɚɧɢɯ ɜɡɞɨɜɠ ɭɡɛɟɪɟɠɠɹ 
ɑɨɪɧɨɝɨ ɦɨɪɹ  ɜ ɦ. Ɉɞɟɫɿ ɿ Ɉɞɟɫɶɤɿɣ ɨɛɥɚɫɬɿ. Ɇɿɫɰɹ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɡɪɚɡɤɿɜ 
ɜɨɞɢ ɿɡ ɩɨɜɿɬɪɹ ɛɭɥɢ ɩɿɞɿɛɪɚɧɿ ɬɚɤ, ɳɨɛ ɞɥɹ ʀɯ ɨɬɪɢɦɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ 
ɤɨɧɞɢɰɿɨɧɟɪɢ ɨɞɧɨɝɨ ɜɢɪɨɛɧɢɤɚ ɿ ɡ ɨɞɧɚɤɨɜɢɦɢ ɬɟɯɧɿɱɧɢɦɢ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɬɢɩ ɤɨɧɞɢɰɿɨɧɟɪɭ, ɯɨɥɨɞɨɩɪɨɞɭɤɬɢɜɧɿɫɬɶ, ɧɨɦɿɧɚɥɶɧɚ 
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ɧɚɩɪɭɝɚ, ɬɢɩ ɯɨɥɨɞɨɚɝɟɧɬɭ, ɜɢɬɪɚɬɢ ɰɢɪɤɭɥɸɸɱɨɝɨ ɩɨɜɿɬɪɹ). ȼɿɞɪɿɡɧɹɥɢɫɹ 
ɤɨɧɞɢɰɿɨɧɟɪɢ ɤɨɧɫɬɪɭɤɬɢɜɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɫɚɦɟ ɬɢɩɨɦ ɤɨɦɩɪɟɫɨɪɿɜ 
ɬɚ ɫɢɫɬɟɦɨɸ ɮɿɥɶɬɪɿɜ ɞɥɹ ɨɱɢɳɟɧɧɹ ɩɨɜɿɬɪɹ. Ɋɿɡɧɨɸ ɬɚɤɨɠ ɛɭɥɚ ɜɢɫɨɬɚ 
ɪɨɡɦɿɳɟɧɧɹ ɤɨɧɞɢɰɿɨɧɟɪɿɜ ɧɚɞ ɪɿɜɧɟɦ ɦɨɪɹ  ɬɚ ɜɿɞɞɚɥɟɧɿɫɬɶ ɤɨɧɞɢɰɿɨɧɟɪɿɜ ɜɿɞ 
ɰɟɧɬɪɭ ɦ. Ɉɞɟɫɢ ɿ ɛɟɪɟɝɨɜɨʀ ɫɦɭɝɢ. Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 1 ɿ 2.  
 

Ɍɚɛɥɢɰɹ 1 -  ɉɨɤɚɡɧɢɤɢ ɟɩɿɞɟɦɿɱɧɨʀ ɛɟɡɩɟɤɢ ɡɪɚɡɤɿɜ ɜɨɞɢ ɡ ɩɨɜɿɬɪɹ 
ɉɨɤɚɡɧɢɤ 
ɹɤɨɫɬɿ ɜɨɞɢ, 
ɨɞɢɧɢɰɹ 
ɜɢɦɿɪɸɜɚɧɧɹ 

Ɂɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ 

ɇɨɪɦɚɬɢɜ 
ɨɩɿɜɧɨɱɿ ɨɩɿɜɞɧɿ ɨɩɿɜɧɨɱɿ ɨɩɿɜɞɧɿ ɨɩɿɜɧɨɱɿ ɨɩɿɜɞɧɿ 

Ɂɪɚɡɨɤ № 1 Ɂɪɚɡɨɤ № 2 Ɂɪɚɡɨɤ № 3 

Ɂɚɝɚɥɶɧɟ 
ɦɿɤɪɨɛɧɟ 
ɱɢɫɥɨ, ɄɍɈ 
ɜ ɫɦ3: 

– ɩɪɢ 22 ºɋ; 
– ɩɪɢ 37 ºɋ 
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>300 
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ɧɟ 
ɜɢɡɧɚɱɟɧɨ 

≤100 

Ɂɚɝɚɥɶɧɿ ɤɨɥɿ 
ɮɨɪɦɢ, ɄɍɈ ɜ 
100 ɫɦ3 

>3∙104 >3∙104 >24∙104 >30∙104 >3∙104 >3∙104 ɜɿɞɫɭɬɧɿ 

E. coli, ɄɍɈ ɜ 
100 ɫɦ3 

>3∙103 >3∙103 >19∙103 >20∙103 >3∙103 >3∙103 ɜɿɞɫɭɬɧɿ 

ȿɧɬɟɪɨɤɨɤɢ, 
ɄɍɈ ɜ 100 ɫɦ3 

40 45 42 49 4500 4000 ɜɿɞɫɭɬɧɿ 

Ps. aeruginosa, 

ɄɍɈ ɜ 100 ɫɦ3 
170 1000 1000 1000 1000 17000 ɜɿɞɫɭɬɧɿ 

 

Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɧɢɤɿɜ ɟɩɿɞɟɦɿɱɧɨʀ ɛɟɡɩɟɤɢ  ɩɨɤɚɡɚɜ, 
ɳɨ ɡɪɚɡɤɢ ɜɨɞɢ ɡ ɩɨɜɿɬɪɹ, ɨɬɪɢɦɚɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɧɞɢɰɿɨɧɟɪɿɜ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɫɭɬɬєɜɢɦ ɩɟɪɟɜɢɳɟɧɧɹɦ ɧɨɪɦɚɬɢɜɧɢɯ ɜɢɦɨɝ.  ɉɪɢ ɰɶɨɦɭ 
ɝɿɪɲɿ ɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɯɚɪɚɤɬɟɪɧɿ ɞɥɹ ɡɪɚɡɤɿɜ ɜɨɞɢ, ɨɬɪɢɦɚɧɢɯ 
ɨɩɿɜɞɧɿ. ȼ ɰɟɣ ɩɟɪɿɨɞ ɞɨɛɢ ɩɨɜɿɬɪɹ ɛɭɥɨ ɛɿɥɶɲ ɡɚɛɪɭɞɧɟɧɟ ɬɚ ɦɚɥɨ ɜɢɳɭ 
ɬɟɦɩɟɪɚɬɭɪɭ. ɑɿɬɤɨɝɨ ɜɩɥɢɜɭ ɿɧɲɢɯ ɮɚɤɬɨɪɿɜ (ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ 
ɤɨɧɞɢɰɿɨɧɟɪɿɜ, ɜɿɞɞɚɥɟɧɨɫɬɿ  ɤɨɧɞɢɰɿɨɧɟɪɭ ɜɿɞ ɛɟɪɟɝɚ ɦɨɪɹ, ɩɪɨɦɢɫɥɨɜɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ, ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɝɿɫɬɪɚɥɟɣ) ɧɚ ɩɨɤɚɡɧɢɤɢ ɟɩɿɞɟɦɿɱɧɨʀ ɛɟɡɩɟɤɢ 
ɜɨɞɢ ɜ ɟɤɫɩɟɪɢɦɟɧɬɿ ɧɟ ɜɫɬɚɧɨɜɥɟɧɨ. ɉɟɪɟɜɢɳɟɧɧɹ ɧɨɪɦɚɬɢɜɭ ɡɚ ɡɚɝɚɥɶɧɢɦ 
ɦɿɤɪɨɛɧɢɦ ɱɢɫɥɨɦ  ɜɤɚɡɭє ɧɚ ɧɚɹɜɧɿɫɬɶ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɭ ɜɨɞɿ ɦɟɡɨɮɿɥɶɧɢɯ 
ɚɟɪɨɛɧɢɯ ɿ ɮɚɤɭɥɶɬɚɬɢɜɧɨ ɚɧɚɟɪɨɛɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ.  ɉɿɞɬɜɟɪɞɠɟɧɧɹɦ 
ɰɶɨɝɨ є ɜɢɹɜɥɟɧɿ ɭ ɜɨɞɿ ɭɦɨɜɧɨ-ɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ ɪɨɞɭ Е.coli ɬɚPs.aeruginosa.  

ɉɪɢ ɤɭɥɶɬɢɜɭɜɚɧɧɿ ɛɚɤɬɟɪɿɣ ɧɚ ɫɩɟɰɿɚɥɶɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ ɿ ʀɯ ɞɢɮɟɪɟɧɰɿɚɰɿʀ  
ɬɚɤɨɠ ɛɭɥɢ ɜɢɹɜɥɟɧɿ ɿ ɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ ɪɨɞɭ St.aureus. 

ɉɪɨɜɟɞɟɧɿ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɞɨɡɜɨɥɢɥɢ ɜɢɡɧɚɱɢɬɢ ɫɬɪɭɤɬɭɪɭ 
ɫɩɿɜɬɨɜɚɪɢɫɬɜɚ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɭ ɜɨɞɿ ɡɚ ʀɯ ɩɪɨɰɟɧɬɧɨɸ ɱɚɫɬɤɨɸ (ɬɚɛɥ.2).  
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Ɍɚɛɥɢɰɹ 2 - Ʉɥɚɫɢɮɿɤɚɰɿɹ ɛɚɤɬɟɪɿɣ, ɜɢɹɜɥɟɧɢɯ ɭ ɡɪɚɡɤɚɯ ɜɨɞɢ ɿɡ ɩɨɜɿɬɪɹ 

Ɍɢɩ Ʉɥɚɫ ɉɨɪɹɞɨɤ 
ɋɿɦɟɣɫɬɜɨ ɬɚ ɣɨɝɨ ɱɚɫɬɤɚ ɜ 
ɡɚɝɚɥɶɧɿɣ ɤɿɥɶɤɨɫɬɿ ɛɚɤɬɟɪɿɣ 

ɉɪɟɞɫɬɚɜɧɢɤ 
ɪɨɞɭ 

Eubacteria Asporulales 

Micrococcales Micrococcacea – 13,9 % St. aureas 

Bacteriales 

Pseudomonadaceae – 36,1 % Ps. aeruginosa 

Enterobacteriaceae – 41,7 % ȿ. coli 

ȱɧɲɿ ɛɚɤɬɟɪɿʀ – 8,3 % 

 

Ɂ ɬɚɛɥ. 2 ɜɢɞɧɨ, ɳɨ ɧɚɣɛɿɥɶɲ ɱɢɫɥɟɧɧɢɦɢ ɜ ɡɪɚɡɤɚɯ ɜɨɞɢ є ɭɦɨɜɧɨ-

ɩɚɬɨɝɟɧɧɿ ɛɚɤɬɟɪɿʀ ɫɿɦɟɣɫɬɜ Enterobacteriaceae ɬɚ 
Pseudomonadaceae.Ɉɫɤɿɥɶɤɢ ɜɢɹɜɥɟɧɿ ɜ ɯɨɞɿ ɟɤɫɩɟɪɢɦɟɧɬɭ ɛɚɤɬɟɪɿʀ  є 
ɝɟɬɟɪɨɬɪɨɮɧɢɦɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ, ɬɨ ɦɨɠɧɚ ɝɨɜɨɪɢɬɢ ɿ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɜ 
ɡɪɚɡɤɚɯ ɜɨɞɢ ɚɜɬɨɬɪɨɮɿɜ. Ⱥɧɚɥɿɡɭɸɱɿ ɞɚɧɿ ɬɚɛɥ. 2 ɦɨɠɧɚ ɬɚɤɨɠ ɜɿɞɦɿɬɢɬɢ, ɳɨ 
ɜ ɡɪɚɡɤɚɯ ɜɨɞɢ ɡ ɩɨɜɿɬɪɹ ɩɚɬɨɝɟɧɧɢɯ ɛɚɤɬɟɪɿɣ ɪɨɞɭ St. aureus, ɫɭɬɬєɜɨ ɦɟɧɲɟ, 
ɧɿɠ  ɭɦɨɜɧɨ-ɩɚɬɨɝɟɧɧɢɯ ɫɚɩɪɨɮɿɬɧɢɯ ɛɚɤɬɟɪɿɣ  Е. coliɬɚ Ps.aeruginosa.  ȼ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɡɪɚɡɤɚɯ ɜɨɞɢ ɿɡ ɩɨɜɿɬɪɹ ɬɚɤɨɠ ɜɢɡɧɚɱɟɧɨ ɩɪɨɰɟɧɬɧɭ 
ɱɚɫɬɤɭ ɰɜɿɥɟɜɢɯ ɝɪɢɛɿɜ. ȼɨɧɚ є ɧɚɫɬɭɩɧɨɸ: ɝɪɢɛɢ ɪɨɞɭ Penicillium  ɫɬɚɧɨɜɥɹɬɶ 
19,4 %, ɪɨɞɭ  Cladosporium  - 11,1 %, ɪɨɞɭ Aspergillus  - 8,4 %, ɚ ʀɯ ɚɫɨɰɿɚɰɿʀ - 
19,4 %.  Ɂɨɤɪɟɦɚ ɜɢɹɜɥɟɧɨ, ɳɨ ɝɪɢɛɢ ɪɨɞɭ Cladosporium ɿ Penicillium ɜ 
ɚɫɨɰɿɚɰɿɹɯ ɜɢɹɜɢɥɢɫɹ ɞɨɦɿɧɭɸɱɢɦɢ. 

Ⱦɥɹ ɜɢɹɜɥɟɧɧɹ ɜɫɿɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɭ ɜɨɞɿ, ɨɬɪɢɦɚɧɿɣ ɿɡ ɩɨɜɿɬɪɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɤɨɧɞɢɰɿɨɧɟɪɿɜ, ɧɟɨɛɯɿɞɧɢɦ ɛɭɥɨ ɛ ɜɢɤɨɧɚɧɧɹ ɳɟ ɡɧɚɱɧɨʀ 
ɤɿɥɶɤɨɫɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ.  ɐɹ ɿɧɮɨɪɦɚɰɿɹ ɰɿɤɚɜɚ, ɬɚ ɜ ɪɚɦɤɚɯ 
ɞɚɧɨʀ ɪɨɛɨɬɢ ɬɚɤɟ ɡɚɜɞɚɧɧɹ ɧɟ ɫɬɚɜɢɥɨɫɹ. Ⱥɞɠɟ ɜɠɟ ɡ ɚɧɚɥɿɡɭ ɜɢɤɨɧɚɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɡɪɨɡɭɦɿɥɨ, ɳɨ ɦɢ ɦɚєɦɨ ɫɩɪɚɜɭ ɡ ɩɟɜɧɢɦ ɦɿɤɪɨɛɿɨɰɟɧɨɡɨɦ. ȼ 
ɧɶɨɦɭ ɩɪɢɫɭɬɧɿ ɿ ɚɜɬɨɬɪɨɮɢ,  ɿ ɝɟɬɟɪɨɬɪɨɮɢ,  ɿ ɫɚɩɪɨɮɿɬɧɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ. 
əɤɿɫɧɢɣ  ɫɤɥɚɞ ɦɿɤɪɨɛɿɨɰɟɧɨɡɭ ɫɮɨɪɦɨɜɚɧɢɣ ɩɿɞ ɜɩɥɢɜɨɦ  ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɿ ɪɟɝɭɥɸєɬɶɫɹ ɜɡɚєɦɨɜɿɞɧɨɫɢɧɚɦɢ ɦɿɠ ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ. Ⱦɥɹ 
ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿʀ ɩɨɞɚɥɶɲɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɜɨɞɢ, ɨɬɪɢɦɚɧɨʀ ɿɡ ɩɨɜɿɬɪɹ, 
ɨɫɧɨɜɧɢɦ ɜɢɫɧɨɜɤɨɦ ɡ ɩɪɨɜɟɞɟɧɢɯ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ є ɜɢɫɧɨɜɨɤ 
ɩɪɨ ɨɛɨɜ’ɹɡɤɨɜɟ ɡɧɟɡɚɪɚɠɟɧɧɹ ɬɚɤɨʀ ɜɨɞɢ. ȼɠɢɜɚɧɧɹ ɧɟɨɛɪɨɛɥɟɧɨʀ ɜɨɞɢ ɦɨɠɟ 
ɜɢɤɥɢɤɚɬɢ ɿɧɮɟɤɰɿɣɧɿ ɡɚɯɜɨɪɸɜɚɧɧɹ ɿ ɤɢɲɤɨɜɿ ɪɨɡɥɚɞɢ. 
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ɄɈɇɐȿɇɌɊɍȼȺɇɇə ɋɅȱȾɈȼɂɏ ɄȱɅɖɄɈɋɌȿɃ Nd(III) ɇȺ ɊȱɁɇɂɏ 
ɎɈɊɆȺɏ ɁȺɄȺɊɉȺɌɋɖɄɈȽɈ ɄɅɂɇɈɉɌɂɅɈɅȱɌɍ 

 

ɋɬɟɱɢɧɫɶɤɚ ȿ.Ɍ.1, ȼɚɫɢɥɟɱɤɨ ȼ.Ɉ.1,2ɤ.ɯ.ɧ., ɞɨɰɟɧɬ, Ƚɪɢɳɭɤ Ƚ.ȼ.1 
 

1Ʌɶɜɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱɜɚɧɚ Ɏɪɚɧɤɚ, ɦ. Ʌɶɜɿɜ  
2Ʌɶɜɿɜɫɶɤɢɣ ɬɨɪɝɨɜɟɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɦ. Ʌɶɜɿɜ  

 

Ɋɿɞɤɿɫɧɨɡɟɦɟɥɶɧɿ ɟɥɟɦɟɧɬɢ (ɊɁȿ) ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ 
ɿɧɧɨɜɚɰɿɣɧɢɯ ɜɢɫɨɤɨɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɞɭɤɬɿɜ ɿ ɧɚɥɟɠɚɬɶ ɞɨ ɜɢɞɿɜ ɦɿɧɟɪɚɥɶɧɨʀ 
ɫɢɪɨɜɢɧɢ, ɹɤɚ ɦɚє ɫɬɪɚɬɟɝɿɱɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɟɤɨɧɨɦɿɤ ɭɫɿɯ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧ 
ɫɜɿɬɭ. ɐɿ ɟɥɟɦɟɧɬɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ ɚɜɿɚɛɭɞɭɜɚɧɧɿ, ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɿ, 
ɪɚɞɿɨɬɟɯɧɿɰɿ, ɯɿɦɿɱɧɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɹɞɟɪɧɿɣ ɟɧɟɪɝɟɬɢɰɿ ɬɨɳɨ. 

ȼɿɞɨɦɨ [1], ɳɨ ɥɚɧɬɚɧɨʀɞɢ (Ln), ɡɨɤɪɟɦɚ Nd, ɬɚ ʀɯɧɿ ɫɩɨɥɭɤɢ ɩɪɨɹɜɥɹɸɬɶ 
ɛɿɨɥɨɝɿɱɧɭ ɚɤɬɢɜɧɿɫɬɶ. Ɋɹɞ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ ɦɿɫɬɹɬɶ ɫɥɿɞɨɜɿ ɤɿɥɶɤɨɫɬɿ Ln. ɇɚ 
ɨɫɧɨɜɿ ɤɨɦɩɨɡɢɰɿʀ Nd(III)–ɰɟɨɥɿɬ ɡɚɩɪɨɩɨɧɨɜɚɧɟ ɦɿɤɪɨɞɨɛɪɢɜɨ. ȼɦɿɫɬ ɊɁȿ ɭ 
ɜɢɧɚɯ, ɨɫɜɿɬɥɟɧɢɯ ɡ ɞɨɩɨɦɨɝɨɸ ɛɟɧɬɨɧɿɬɿɜ, ɩɪɨɩɨɧɭɸɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ 
ɜɿɞɛɢɬɤɢ ɩɚɥɶɰɿɜ ɩɿɞ ɱɚɫ ɜɫɬɚɧɨɜɥɟɧɧɹ ɚɜɬɟɧɬɢɱɧɨɫɬɿ ɦɚɪɨɱɧɢɯ ɜɢɧ [2].  

ɍ ɩɪɢɪɨɞɧɢɯ ɨɛ’єɤɬɚɯ ɊɁȿ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɇɟɨɞɢɦ,ɧɚɹɜɧɿ ɜ ɦɚɥɢɯ 
ɤɿɥɶɤɨɫɬɹɯ, ɬɨɦɭ ɧɟɪɿɞɤɨ ɞɥɹ ʀɯɧɶɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɡɚɫɬɨɫɨɜɭɸɬɶ ɩɨɩɟɪɟɞɧɸ 
ɩɿɞɝɨɬɨɜɤɭ ɡɪɚɡɤɿɜ, ɹɤɚ, ɡɨɤɪɟɦɚ, ɜɤɥɸɱɚє ɤɨɧɰɟɧɬɪɭɜɚɧɧɹ, ɪɨɡɞɿɥɟɧɧɹ ɬɚ 
ɜɢɥɭɱɟɧɧɹ ɊɁȿ. ȱɫɧɭє ɬɚɤɨɠ ɩɪɨɛɥɟɦɚ ɜɢɥɭɱɟɧɧɹ ɪɿɞɤɿɫɧɢɯ ɦɟɬɚɥɿɜ ɡ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɨɡɱɢɧɿɜ. Ɉɞɧɢɦ ɿɡ ɲɥɹɯɿɜ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɢɯ ɩɪɨɛɥɟɦ є ɦɟɬɨɞ 
ɬɜɟɪɞɨɮɚɡɨɜɨʀ ɟɤɫɬɪɚɤɰɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɿɡɧɢɯ ɫɨɪɛɟɧɬɿɜ, ɹɤɢɣ ɭɫɩɿɲɧɨ 
ɤɨɧɤɭɪɭє ɡ ɿɧɲɢɦɢ ɜɢɞɚɦɢ ɟɤɫɬɪɚɤɰɿʀ. 

ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɨɞɢ, ɚ ɬɚɤɨɠ ɜ ɦɟɬɨɞɿ ɬɜɟɪɞɨɮɚɡɨɜɨʀ 
ɟɤɫɬɪɚɤɰɿʀ ɳɨɪɚɡ ɛɿɥɶɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɢɪɨɞɧɿ ɰɟɨɥɿɬɢ, ɭ ɹɤɢɯ ɫɬɪɨɝɨ 
ɜɢɡɧɚɱɟɧɿ ɪɨɡɦɿɪɢ ɩɨɪ ɿ ɜɧɭɬɪɿɲɧɿ ɩɨɪɨɠɧɢɧɢ, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɫɨɪɛɭɜɚɬɢ 
ɹɤ ɨɪɝɚɧɿɱɧɿ ɬɚɤ ɿ ɧɟɨɪɝɚɧɿɱɧɿ ɪɟɱɨɜɢɧɢ, ɡɨɤɪɟɦɚ ɜɚɠɤɿ ɦɟɬɚɥɢ [3–6], 

ɪɚɞɿɨɚɤɬɢɜɧɿ ɿɡɨɬɨɩɢ Sr-90, Ce-144, Co-60 [7]. Ɍɨɦɭ, ɜɢɜɱɟɧɧɹɫɨɪɛɰɿɣɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɰɢɯ ɩɪɢɪɨɞɧɢɯ ɰɟɨɥɿɬɿɜ ɦɚє ɹɤ ɬɟɨɪɟɬɢɱɧɢɣ, ɬɚɤ ɿ ɩɪɚɤɬɢɱɧɢɣ 
ɿɧɬɟɪɟɫ. 

ȼ ɞɢɧɚɦɿɱɧɢɯ ɭɦɨɜɚɯ ɦɟɬɨɞɨɦ ɬɜɟɪɞɨɮɚɡɨɜɨʀ ɟɤɫɬɪɚɤɰɿʀ ɞɨɫɥɿɞɠɟɧɨ 
ɫɨɪɛɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɪɿɡɧɢɯ ɮɨɪɦ (ɩɪɢɪɨɞɧɨʀ, Na- ɬɚ H-ɮɨɪɦɢ) 
ɡɚɤɚɪɩɚɬɫɶɤɨɝɨ ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɫɬɨɫɨɜɧɨ ɫɥɿɞɨɜɢɯ ɤɿɥɶɤɨɫɬɟɣ Nd(III). 

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɫɨɪɛɰɿʀ Nd(III) ɫɭɬɬєɜɨ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɤɢɫɥɨɬɧɨɫɬɿ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɩɨɩɟɪɟɞɧɶɨʀ ɬɟɪɦɿɱɧɨʀ ɨɛɪɨɛɤɢ ɡɪɚɡɤɿɜ 
ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ. Ɇɚɤɫɢɦɚɥɶɧɚ ɫɨɪɛɰɿɣɧɚ єɦɧɿɫɬɶ ɩɪɢɪɨɞɧɨʀ, H- ɬɚ Na-ɮɨɪɦ 
ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜ ɧɟɣɬɪɚɥɶɧɢɯ ɬɚ ɫɥɚɛɤɨɥɭɠɧɢɯ ɪɨɡɱɢɧɚɯ 
Nd(III) ɿ ɫɬɚɧɨɜɢɬɶ 1810, 3130 ɿ 4525 ɦɤɝ/ɝ , ɜɿɞɩɨɜɿɞɧɨ (ɪɢɫ. 1). 

ȼ ɪɨɡɱɢɧɚɯ ɩɪɢ ɪɇ=6.5–7.5, ɡɚ ɧɢɡɶɤɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ, Nd(III) ɩɟɪɟɛɭɜɚє ɜ 
ɨɫɧɨɜɧɨɦɭ ɭ ɜɢɝɥɹɞɿ Nd3+. Ɍɨɦɭ ɩɪɢɪɨɞɧɚ ɬɚ H-ɮɨɪɦɚ ɰɟɨɥɿɬɭ ɫɨɪɛɭɸɬɶ 
ɇɟɨɞɢɦ ɡɚ ɿɨɧɨɨɛɦɿɧɧɢɦ ɦɟɯɚɧɿɡɦɨɦ. ɋɨɪɛɰɿɹ Nd(III) ɧɚ Na-ɤɥɢɧɨɩɬɢɥɨɥɿɬɿ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚɝɚɥɨɦ ɲɥɹɯɨɦ ɚɞɫɨɪɛɰɿʀ ɪɨɡɱɢɧɧɢɯ ɝɿɞɪɨɥɿɡɨɜɚɧɢɯ ɮɨɪɦ 
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Nd(III) ɧɚ ɩɨɜɟɪɯɧɿ ɚɥɸɦɨɫɢɥɿɤɚɬɭ. ȼ ɫɥɚɛɤɨɥɭɠɧɢɯ ɪɨɡɱɢɧɚɯ Nd(III) 

ɩɟɪɟɛɭɜɚє ɭ ɜɢɝɥɹɞɿ ɧɟɣɬɪɚɥɶɧɨʀ ɮɨɪɦɢ Nd(OH)3 (~ 85 %) ɬɚ ɤɚɬɿɨɧɧɨʀ 
ɝɿɞɪɨɥɿɡɨɜɚɧɨʀ ɮɨɪɦɢ Nd(OH)2

+ (~ 15 %). 
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Ɋɢɫ. 1 - Ɂɚɥɟɠɧɿɫɬɶ ɫɨɪɛɰɿɣɧɨʀ єɦɧɨɫɬɿ ɩɪɢɪɨɞɧɨʀ, ɇ- ɬɚ Na-ɮɨɪɦ 

ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɫɬɨɫɨɜɧɨ ɿɨɧɿɜ Nd(III) ɜɿɞ ɪɇ ɪɨɡɱɢɧɭ 

(ɋNd(III) = 1.0 ɦɤɝ/ɦɥ; V = 5 ɦɥ/ɯɜ) 
 

ɋɨɪɛɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɜɫɿɯ ɮɨɪɦ ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɫɬɨɫɨɜɧɨ Nd(III) ɞɭɠɟ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ʀɯ ɩɨɩɟɪɟɞɧɶɨɝɨ ɬɟɪɦɿɱɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ (ɪɢɫ. 2). ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɦɚɤɫɢɦɚɥɶɧɚ ɫɨɪɛɰɿɣɧɚ єɦɧɿɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɫɬɚɧɨɜɢɬɶ 
1305 ɦɤɝ/ɝ ɩɪɢ 225 ºɋ, ɇ-ɮɨɪɦɢ ɰɟɨɥɿɬɭ – 1960 ɦɤɝ/ɝ ɩɪɢ 150 ºɋ, ɚ ɩɪɨɠɚɪɟɧɨɝɨ 
ɩɪɢ 75 ºɋ Na-ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ – 5450 ɦɤɝ/ɝ. Ɉɬɠɟ, ɦɨɞɢɮɿɤɨɜɚɧɿ ɮɨɪɦɢ 
ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɦɚɸɬɶ ɛɿɥɶɲɭ ɫɨɪɛɰɿɣɧɭ єɦɧɿɫɬɶ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɩɪɢɪɨɞɧɢɦ 
ɰɟɨɥɿɬɨɦ. 

Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɚɥɨɫɬɿ ɪɇ, ɿɨɧɧɨʀ ɫɢɥɢ ɪɨɡɱɢɧɭ, ɚ ɨɬɠɟ ɩɨɥɿɩɲɟɧɧɹ 
ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɨɞɢɤ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɛɭɮɟɪɧɢɣ 
ɪɨɡɱɢɧ. Ɂ ɰɿєɸ ɦɟɬɨɸ ɚɩɪɨɛɨɜɚɧɿ ɛɭɮɟɪɧɿ ɪɨɡɱɢɧɢ ɪɿɡɧɨʀ ɩɪɢɪɨɞɢ.Ɉɞɟɪɠɚɧɿ 
ɪɟɡɭɥɶɬɚɬɢ ɡɚɫɜɿɞɱɭɸɬɶ, ɳɨ ɧɚɣɤɪɚɳɢɦ є ɬɪɢɫ-ɛɭɮɟɪɧɢɣ ɪɨɡɱɢɧ ɡ ɪɇ = 6.5 ɿ 
ɪɇ = 7.5 ɞɥɹ ɩɪɢɪɨɞɧɨʀ ɬɚ ɇ-ɮɨɪɦɢ ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ, ɜɿɞɩɨɜɿɞɧɨ. Ⱦɥɹ Na-ɮɨɪɦɢ 
ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɧɚɣɤɪɚɳɢɦ ɜɢɹɜɢɜɫɹ ɛɨɪɚɬɧɢɣ ɛɭɮɟɪɧɢɣ ɪɨɡɱɢɧ ɡ ɪɇ = 8.5. 

ȿɮɟɤɬɢɜɧɢɦɢ ɞɟɫɨɪɛɟɧɬɚɦɢ Nd(III) ɜɢɹɜɢɥɢɫɶ ɪɨɡɱɢɧɢ ɦɿɧɟɪɚɥɶɧɢɯ ɤɢɫɥɨɬ 
ɬɚ ɫɨɥɟɣ ɥɭɠɧɢɯ ɦɟɬɚɥɿɜ. 

Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɦɚɤɪɨɤɨɦɩɨɧɟɧɬɿɜ ɜɨɞ ɧɚ ɫɨɪɛɰɿɸ Nd(III) ɧɚ ɪɿɡɧɢɯ 
ɮɨɪɦɚɯ ɡɚɤɚɪɩɚɬɫɶɤɨɝɨ ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ. 
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 Пɪɢɪɨɞɧɢɣ ɤɥɢɧɨɩɬɢɥɨɥіɬ ɪН=6.5
 Н-ɮɨɪɦа ɤɥɢɧɨɩɬɢɥɨɥіɬɭ ɪН=7.5
 Na-ɮɨɪɦа ɤɥɢɧɨɩɬɢɥɨɥіɬɭ ɪН=8.5

 
Ɋɢɫ. 2 - Ɂɚɥɟɠɧɿɫɬɶ ɫɨɪɛɰɿɣɧɨʀ єɦɧɨɫɬɿ ɩɪɢɪɨɞɧɨʀ, ɇ- ɬɚ Na-ɮɨɪɦ 
ɤɥɢɧɨɩɬɢɥɨɥɿɬɭ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ ɫɨɪɛɟɧɬɭ  

(ɞɢɧɚɦɿɱɧɿ ɭɦɨɜɢ: ɋNd(III) =1.0 ɦɤɝ/ɦɥ; V = 5 ɦɥ/ɯɜ). 
Ɋɨɡɪɨɛɥɟɧɿ ɦɟɬɨɞɢɤɢ ɤɨɧɰɟɧɬɪɭɜɚɧɧɹ ɦɿɤɪɨɤɿɥɶɤɨɫɬɟɣ Nd(III) ɡ ɜɨɞɧɢɯ 

ɪɨɡɱɢɧɿɜ ɧɚ ɩɪɢɪɨɞɧɿɣ, ɤɢɫɥɨɬɧɨɦɨɞɢɮɿɤɨɜɚɧɿɣ ɬɚ Na-ɮɨɪɦɚɯ ɰɟɨɥɿɬɭ. 
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Ⱦɚɧɚ ɪɨɛɨɬɚ ɩɪɢɫɜɹɱɟɧɚ ɞɨɫɥɿɞɠɟɧɧɸ ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɩɨɦ’ɹɤɲɟɧɧɹ 
ɩɢɬɧɨʀ ɜɨɞɢ ɬɚ ɜɢɡɧɚɱɟɧɧɸ ɨɩɬɢɦɚɥɶɧɢɯ ɡ ɬɨɱɤɢ ɡɨɪɭ ɹɤɨɫɬɿ, ɛɟɡɩɟɱɧɨɫɬɿ, 
ɡɛɚɥɚɧɫɨɜɚɧɨɫɬɿ ɦɿɧɟɪɚɥɶɧɨɝɨ ɫɤɥɚɞɭ ɬɚ ɜɩɥɢɜɭ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. 
ȼɢɯɿɞɧɨɸ ɜɨɞɨɸ ɛɭɥɚ ɜɨɞɚ ɜɨɞɨɩɪɨɜɿɞɧɚ ɬɚ ɚɪɬɟɡɿɚɧɫɶɤɚ. 

Ɋɨɛɨɬɚ ɜɢɤɨɧɭєɬɶɫɹ ɭ ɞɟɤɿɥɶɤɚ ɟɬɚɩɿɜ. Ɇɢ ɞɨɫɥɿɞɢɦɨ ɹɤɿɫɬɶ ɜɨɞɢ ɞɨ 
ɨɱɢɳɟɧɧɹ, ɧɚ ɟɬɚɩɚɯ ɩɨɩɟɪɟɞɧɶɨʀ ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ ɬɚ ɩɿɫɥɹ ɩɨɦ’ɹɤɲɟɧɧɹ. 
ɉɨɦ'ɹɤɲɟɧɧɹ ɜɨɞɢ ɛɭɞɟ ɡɞɿɣɫɧɸɜɚɬɢɫɶ ɧɚɫɬɭɩɧɢɦɢ ɫɩɨɫɨɛɚɦɢ: ɿɨɧɧɢɣ ɨɛɦɿɧ 
(Na2+, H-), ɡɜɨɪɨɬɧɿɣ ɨɫɦɨɫ, ɧɚɧɨɮɿɥɶɬɪɚɰɿɹ. ɇɢɠɱɟ ɩɪɟɞɫɬɚɜɥɟɧɿ ɪɟɡɭɥɶɬɚɬɢ 
ɩɟɪɲɨɝɨ ɟɬɚɩɭ ɞɨɫɥɿɞɠɟɧɶ, ɞɟ ɧɚɦɢ ɞɨɫɥɿɞɠɟɧɨ ɞɟɹɤɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɬɚ 
ɜɢɡɧɚɱɟɧɨ ɩɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ ɿɨɧɨɨɛɦɿɧɧɨɝɨ ɿ ɡɜɨɪɨɬɧɶɨɫɦɨɬɢɱɧɨɝɨ 
ɫɩɨɫɨɛɿɜ ɩɨɦ’ɹɤɲɟɧɧɹ. 

ɉɨɦ'ɹɤɲɟɧɧɹ ɜɨɞɢ ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɧɚ ɭɫɬɚɧɨɜɰɿ ɜ ɥɚɛɨɪɚɬɨɪɿʀ ɜɨɞɢ ɇɍɏɌ. 
ȼɨɧɚ ɩɪɚɰɸɜɚɥɚ ɜ ɞɜɨɯ ɪɟɠɢɦɚɯ ɩɨɩɟɪɟɞɧɹ ɩɿɞɝɨɬɨɜɤɚ ɜɨɞɢ ɿ ɿɨɧɨɨɛɦɿɧɧɢɤ 
(Na-ɤɚɬɿɨɧɭɜɚɧɧɹ) ɿ ɞɪɭɝɢɣ ɪɟɠɢɦ, ɩɨɩɟɪɟɞɧɹ ɩɿɞɝɨɬɨɜɤɚ ɿ 
ɡɜɨɪɨɬɧɶɨɨɫɦɨɬɢɱɧɚ ɭɫɬɚɧɨɜɤɚ. ȼɢɡɧɚɱɚɥɢ ɡɚɝɚɥɶɧɭ ɠɨɪɫɬɤɿɫɬɶ ɜɨɞɢ 
ɫɬɚɧɞɚɪɬɧɢɦ ɦɟɬɨɞɨɦ, ɜɨɞɧɟɜɢɣ ɩɨɤɚɡɧɢɤ ɬɚ ɫɨɥɟɜɦɿɫɬ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɇ ɿ 
TDS-ɦɟɬɪɿɜ ɜɿɞɩɨɜɿɞɧɨ. 

Ɋɟɡɭɥɶɬɚɬɢ ɩɟɪɲɨɝɨ ɟɬɚɩɭ ɞɨɫɥɿɞɠɟɧɶ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 1. Ⱦɟ ɩɪɨɛɚ 1 – ɰɟ 
ɜɨɞɨɩɪɨɜɿɞɧɚ ɜɨɞɚ (ɜɢɯɿɞɧɚ ɬɚ ɩɿɫɥɹ ɟɬɚɩɿɜ ɨɱɢɫɬɤɢ), ɩɪɨɛɚ 2 – ɚɪɬɟɡɿɚɧɫɶɤɚ 
ɜɨɞɚ (ɜɢɯɿɞɧɚ ɬɚ ɩɿɫɥɹ ɟɬɚɩɿɜ ɨɱɢɫɬɤɢ). 

Ɍɚɛɥɢɰɹ 1 -  Ⱦɟɹɤɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɜɨɞɢ ɞɨ ɬɚ ɩɿɫɥɹ ɩɨɦ'ɹɲɟɧɧɹ 

Ɇɿɫɰɟ ɜɿɞɛɨɪɭ 
ɩɪɨɛɢ ɜɨɞɢ 

Ɂɚɝɚɥɶɧɚ 
ɠɨɪɫɬɤɿɫɬɶ, 
ɦɦɨɥɶ/ɞɦ3 

ɋɨɥɟɜɦɿɫɬ, ppm ɪɇ, ɨɞɢɧɢɰɿ ɪɇ 

ɩɪɨɛɚ 1 ɩɪɨɛɚ 2 ɩɪɨɛɚ 1 ɩɪɨɛɚ 2 ɩɪɨɛɚ 1 ɩɪɨɛɚ 2 

ɜɢɯɿɞɧɚ ɜɨɞɚ  3,93 5,16 226 421 6,9 7,8 

ɩɿɫɥɹ ɦɟɯɚɧɿɱɧɨɝɨ 

ɮɿɥɶɬɪɚ 
3,92 5,15 228 422 6,9 7,6 

ɩɿɫɥɹ ɫɨɪɛɰɿɣɧɨɝɨ 
ɮɿɥɶɬɪɚ 

3,91 5,15 229 423 6,8 7,5 

ɩɿɫɥɹ ɡɜɨɪɨɬɧɶɨɝɨ 
ɨɫɦɨɫɭ 

0,14 0,15 19 23 6,0 6,2 

ɩɿɫɥɹ ɿɨɧɨɨɛɦɿɧ-

ɧɨɝɨ ɮɿɥɶɬɪɚ 
0,36 0,38 279 286 6,8 7,5 
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɹɤ ɜɢɞɧɨ ɡ ɬɚɛɥ. 1 ɡɚɝɚɥɶɧɚ ɠɨɪɫɬɤɿɫɬɶ ɡɧɢɡɢɥɚɫɶ ɩɿɫɥɹ 
ɡɜɨɪɨɬɧɶɨɝɨ ɨɫɦɨɫɭ ɧɚ 96-97%, ɩɿɫɥɹ ɿɨɧɨɨɛɦɿɧɭ ɧɚ 90-92%, ɫɨɥɟɜɦɿɫɬ 
ɡɧɢɡɢɜɫɹ ɩɿɫɥɹ ɡɜɨɪɨɬɧɶɨɝɨ ɨɫɦɨɫɭ ɧɚ 91-95%, ɚ ɩɿɫɥɹ ɿɨɧɧɨɝɨ ɨɛɦɿɧɭ ɜ ɩɪɨɛɿ 
1 ɡɛɿɥɶɲɢɜɫɹ ɧɚ 23% (ɡɚ ɪɚɯɭɧɨɤ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɧɚɬɪɿɸ), ɚ ɜ ɩɪɨɛɿ 2 
ɡɧɢɡɢɜɫɹ ɧɚ 32%. ȼɨɞɧɟɜɢɣ ɩɨɤɚɡɧɢɤ ɫɭɬɬєɜɨ ɡɦɿɧɢɜɫɹ ɬɚ ɧɟ ɜɿɞɩɨɜɿɞɚє 
ɜɢɦɨɝɚɦ Ⱦɋɚɧɉɿɧ 2.2.4-171-10 ɩɪɢ ɨɱɢɫɬɰɿ ɜɨɞɢ ɡɜɨɪɨɬɧɿɦ ɨɫɦɨɫɨɦ, ɬɨɦɭ 
ɬɚɤɚ ɜɨɞɚ ɧɟ ɦɨɠɟ ɛɭɬɢ ɩɢɬɧɨɸ ɛɟɡ ɞɨɞɚɬɤɨɜɨʀ ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ, ɩɿɫɥɹ ɿɨɧɧɨɝɨ 
ɨɛɦɿɧɭ ɪɇ ɜ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɡɪɚɡɤɚɯ ɫɭɬɬєɜɨ ɧɟ ɡɦɿɧɢɜɫɹ.  

ȼɢɫɧɨɜɤɢ. ɇɚ ɩɿɞɫɬɚɜɿ ɭɫɿɯ ɜɢɳɟɡɚɡɧɚɱɟɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ 
ɩɨɬɪɿɛɧɨ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɩɨɫɨɛɿɜ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ ɬɚ ɿɨɧɧɨɝɨ 
ɨɛɦɿɧɭ (Na-ɤɚɬɿɨɧɭɜɚɧɧɹ) є ɟɮɟɤɬɢɜɧɢɦɢ ɞɥɹ ɩɨɦ’ɹɤɲɟɧɧɹ ɩɿɞɡɟɦɧɨʀ ɬɚ 
ɩɨɜɟɪɯɧɟɜɨʀ ɜɨɞɢ. ȱɨɧɧɢɣ ɨɛɦɿɧ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɬɢ ɜɨɞɭ ɧɢɡɶɤɨʀ 
ɠɨɪɫɬɤɨɫɬɿ ɬɚ ɡ ɨɩɬɢɦɚɥɶɧɢɦ, ɞɥɹ ɩɢɬɧɨʀ ɜɨɞɢ, ɫɨɥɟɜɦɿɫɬɨɦ. Ⱥɥɟ ɜɿɞɨɦɨ, ɳɨ 
ɞɚɧɢɣ ɫɩɨɫɿɛ ɦɚє ɡɧɚɱɧɢɣ ɧɟɞɨɥɿɤ ɜɿɞɧɨɫɧɨ ɡɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɧɚɬɪɿɸ ɭ 
ɩɨɦ’ɹɤɲɟɧɿɣ ɜɨɞɿ.ɓɨ ɨɫɨɛɥɢɜɨ ɜɚɠɥɢɜɨ ɩɪɢ ɩɿɞɝɨɬɨɜɰɿ ɫɚɦɟ ɩɢɬɧɨʀ ɜɨɞɢ, ɬ.ɹ. 
ɞɚɧɢɣ ɦɿɤɪɨɟɥɟɦɟɧɬ ɜ ɩɨєɞɧɚɧɧɿ ɡ ɤɚɥɿєɦ ɜɿɞɩɨɜɿɞɚє ɡɚ ɜɨɞɧɢɣ ɛɚɥɚɧɫ ɜ 
ɨɪɝɚɧɿɡɦɿ ɥɸɞɢɧɢ. ȼɦɿɫɬ ɧɚɬɪɿɸ ɭ ɩɢɬɧɿɣ ɜɨɞɿ ɛɿɥɶɲɟ 30 ɦɝ/ɞɦ3, ɩɪɢɡɜɨɞɢɬɶ 
ɞɨ ɡɚɬɪɢɦɤɢ ɜɨɞɢ ɜ ɤɥɿɬɢɧɚɯ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ 
ɪɨɛɨɬɭ ɫɟɪɰɟɜɨʀ ɦ'ɹɡɢ, ɩɿɞɜɢɳɭєɬɶɫɹ ɚɪɬɟɪɿɚɥɶɧɢɣ ɬɢɫɤ ɿ ɩɨɪɭɲɭєɬɶɫɹ ɜɨɞɧɢɣ 
ɛɚɥɚɧɫ. ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɜɨɪɨɬɧɶɨɝɨ ɨɫɦɨɫɭ ɜɨɞɚ ɫɬɚє ɦɚɣɠɟ ɩɨɜɧɿɫɬɸ 
ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɨɸ, ɡ ɞɨɫɢɬɶ ɧɢɡɤɨɸ ɠɨɪɫɬɤɿɫɬɸ ɬɚ ɫɨɥɟɜɦɿɫɬɨɦ, ɬɨɦɭ ɩɪɢ 
ɜɢɛɨɪɿ ɬɚɤɨɝɨ ɫɩɨɫɨɛɭ ɩɨɦ'ɹɤɲɟɧɧɹ ɫɥɿɞ ɜɪɚɯɨɜɭɜɚɬɢ ɜɢɞ ɜɢɯɿɞɧɨʀ ɜɨɞɢ. 
ȼɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɪɬɟɡɿɚɧɫɶɤɨʀ – ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɤɭɩɚɠɭɜɚɧɧɹ (ɡɧɟɫɨɥɟɧɨʀ 
ɬɚ ɩɪɢɪɨɞɧɶɨʀ), ɚ ɭ ɜɢɩɚɞɤɭ ɜɨɞɨɩɪɨɜɿɞɧɨʀ – ɩɨɜɧɟ ɡɧɟɫɨɥɟɧɧɹ ɡ ɩɨɫɥɿɞɭɸɱɨɸ 
ɞɨɦɿɧɟɪɚɥɿɡɚɰɿєɸ. Ɉɛɢɞɜɚ ɫɩɨɫɨɛɢ ɧɟ є ɭɧɿɜɟɪɫɚɥɶɧɢɦɢ ɞɥɹ ɩɨɦ’ɹɤɲɟɧɧɹ 
ɜɨɞɢ, ɬɨɦɭ ɧɚɦɢ ɛɭɞɟ ɞɨɫɥɿɞɠɟɧɨ ɿɧɲɿ ɫɩɨɫɨɛɢ ɩɨɦ’ɹɤɲɟɧɧɹ, ɚ ɫɚɦɟ 
ɧɚɧɨɮɿɥɶɬɪɚɰɿɹ ɬɚ ɿɨɧɧɢɣ ɨɛɦɿɧ ɇ- - ɚɧɿɨɧɭɜɚɧɧɹ. ɉɿɫɥɹ ɱɨɝɨ ɛɭɞɟ 
ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɜɨɞɨ ɩɿɞɝɨɬɨɜɤɢ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɩɢɬɧɨʀ 
ɜɨɞɢ ɡ ɞɠɟɪɟɥ ɪɿɡɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ. 
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ɍȾɄ 628.32 

 

ɈɐȿɇɄȺ ɄȺɑȿɋɌȼȺ ȼɈȾɕ ɉɈ ȻɂɈɏɂɆɂɑȿɋɄɈɆɍ 
ɉɈɌɊȿȻɅȿɇɂɘ ɄɂɋɅɈɊɈȾȺ 

 

ɉɨɩɨɜɢɱ ɂ.ɂ., ɫɬɭɞɟɧɬɤɚ  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ - ɤ.ɬ.ɧ., ɞɨɰ. ɋɬɨɥɟɜɢɱ Ɍ.Ȼ. 

 

Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɉɞɟɫɫɚ 

 

ȼ ɩɪɢɪɨɞɧɨɣ ɜɨɞɟ ɜɨɞɨɟɦɨɜ ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. 
ɂɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɧɨɝɞɚ ɨɱɟɧɶ ɦɚɥɵ (ɧɚɩɪɢɦɟɪ, ɜ ɪɨɞɧɢɤɨɜɵɯ ɢ 
ɬɚɥɵɯ ɜɨɞɚɯ). ɉɪɢɪɨɞɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɸɬɫɹ 
ɪɚɡɪɭɲɚɸɳɢɟɫɹ ɨɫɬɚɧɤɢ ɨɪɝɚɧɢɡɦɨɜ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɠɢɜɨɬɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɤɚɤ ɠɢɜɲɢɯ ɜ ɜɨɞɟ, ɬɚɤ ɢ ɩɨɩɚɜɲɢɯ ɜ ɜɨɞɨɟɦ ɫ ɥɢɫɬɜɵ, ɩɨ 
ɜɨɡɞɭɯɭ, ɫ ɛɟɪɟɝɨɜ ɢ ɬ.ɩ. Ʉɪɨɦɟ ɩɪɢɪɨɞɧɵɯ, ɫɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ ɬɟɯɧɨɝɟɧɧɵɟ 
ɢɫɬɨɱɧɢɤɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ: ɬɪɚɧɫɩɨɪɬɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ 
(ɧɟɮɬɟɩɪɨɞɭɤɬɵ), ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɟ ɢ ɥɟɫɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ 
ɤɨɦɛɢɧɚɬɵ (ɥɢɝɧɢɧɵ), ɦɹɫɨɤɨɦɛɢɧɚɬɵ (ɛɟɥɤɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ), 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ ɮɟɤɚɥɶɧɵɟ ɫɬɨɤɢ ɢ ɬ.ɞ. Ɉɪɝɚɧɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ 
ɩɨɩɚɞɚɸɬ ɜ ɜɨɞɨɟɦ ɪɚɡɧɵɦɢ ɩɭɬɹɦɢ, ɝɥɚɜɧɶɦ ɨɛɪɚɡɨɦ ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɢ 
ɞɨɠɞɟɜɵɦɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɫɦɵɜɚɦɢ ɫ ɩɨɱɜɵ. 

ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɜɨɞɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 
ɪɚɡɪɭɲɚɸɬɫɹ ɛɚɤɬɟɪɢɹɦɢ, ɩɪɟɬɟɪɩɟɜɚɹ ɚɷɪɨɛɧɨɟ ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ. ɉɪɢ ɷɬɨɦ ɧɚ ɨɤɢɫɥɟɧɢɟ ɩɨɬɪɟɛɥɹɟɬɫɹ 
ɪɚɫɬɜɨɪɟɧɧɵɣ ɜ ɜɨɞɟ ɤɢɫɥɨɪɨɞ. ȼ ɜɨɞɨɟɦɚɯ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɩɨɬɪɟɛɥɹɟɬɫɹ 
ɧɚ ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ, ɥɢɲɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɢɫɥɨɪɨɞɚ ɞɪɭɝɢɟ 
ɨɪɝɚɧɢɡɦɵ. ɉɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɨɪɝɚɧɢɡɦɨɜ, ɛɨɥɟɟ 
ɭɫɬɨɣɱɢɜɵɯ ɤ ɧɢɡɤɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ, ɢɫɱɟɡɚɸɬ 
ɤɢɫɥɨɪɨɞɨɥɸɛɢɜɵɟ ɜɢɞɵ ɢ ɩɨɹɜɥɹɸɬɫɹ ɜɢɞɵ, ɬɟɪɩɢɦɵɟ ɤ ɞɟɮɢɰɢɬɭ 
ɤɢɫɥɨɪɨɞɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɨɰɟɫɫɟ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ, ɢ ɷɬɚ ɭɛɵɥɶ ɤɨɫɜɟɧɧɨ ɹɜɥɹɟɬɫɹ ɦɟɪɨɣ ɫɨɞɟɪɠɚɧɢɹ ɜ 
ɜɨɞɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɞɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, 
ɧɚɡɵɜɚɟɬɫɹ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɤɢɫɥɨɪɨɞɚ (ȻɉɄ). 

Ɉɩɪɟɞɟɥɟɧɢɟ ȻɉɄ ɨɫɧɨɜɚɧɨ ɧɚ ɢɡɦɟɪɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɤɢɫɥɨɪɨɞɚ ɜ ɩɪɨɛɟ ɜɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɨɬɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɢɧɤɭɛɚɰɢɢ ɩɪɨɛɵ.  

Ɍɚɤ ɤɚɤ ɫɤɨɪɨɫɬɶ ɛɢɨɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɢɧɤɭɛɚɰɢɸ ɩɪɨɜɨɞɹɬ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ (20±1)°ɋ, ɩɪɢɱɟɦ ɨɬ 
ɬɨɱɧɨɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɜɢɫɢɬ ɬɨɱɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɚɧɚɥɢɡɚ ɧɚ ȻɉɄ. Ɉɛɵɱɧɨ ɨɩɪɟɞɟɥɹɸɬ ȻɉɄ ɡɚ 5 ɫɭɬɨɤ ɢɧɤɭɛɚɰɢɢ (ȻɉɄ5) 

(Ɇɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɬɚɤɠɟ ȻɉɄ10 ɡɚ 10 ɫɭɬɨɤ ɢ ȻɉɄɩɨɥɧ.ɡɚ 20 ɫɭɬɨɤ (ɩɪɢ ɷɬɨɦ 
ɨɤɢɫɥɹɟɬɫɹ ɨɤɨɥɨ 90 ɢ 99 % ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ)), ɨɞɧɚɤɨ 
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ɫɨɞɟɪɠɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɫɨɟɞɢɧɟɧɢɣ ɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɜɟɥɢɱɢɧɨɣ ȻɉɄ ɡɚ 10 ɫɭɬɨɤ ɢɥɢ ɡɚ ɩɟɪɢɨɞ ɩɨɥɧɨɝɨ ɨɤɢɫɥɟɧɢɹ (ȻɉɄ10 ɢɥɢ 
ȻɉɄɩɨɥɧ. ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ɉɨɝɪɟɲɧɨɫɬɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ȻɉɄ ɦɨɠɟɬ ɜɧɟɫɬɢ 
ɬɚɤɠɟ ɨɫɜɟɳɟɧɢɟ ɩɪɨɛɵ, ɜɥɢɹɸɳɟɟ ɧɚ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
ɢ ɫɩɨɫɨɛɧɨɟ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɜɵɡɵɜɚɬɶ ɮɨɬɨɯɢɦɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ. 
ɉɨɷɬɨɦɭ ɢɧɤɭɛɚɰɢɸ ɩɪɨɛɵ ɩɪɨɜɨɞɹɬ ɛɟɡ ɞɨɫɬɭɩɚ ɫɜɟɬɚ (ɜ ɬɟɦɧɨɦ ɦɟɫɬɟ). 

Ⱦɢɧɚɦɢɤɚ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɩɪɢ ɨɤɢɫɥɟɧɢɢ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɧɚɦɢ ɜɨɞɟ ɜɨɞɨɟɦɚ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ1. 

 
Ɋɢɫ. 1- Ⱦɢɧɚɦɢɤɚ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ: 

ɚ — ɥɟɝɤɨɨɤɢɫɥɹɸɳɢɟɫɹ («ɛɢɨɥɨɝɢɱɟɫɤɢ ɦɹɝɤɢɟ») ɜɟɳɟɫɬɜɚ — ɫɚɯɚɪɚ, 
ɮɨɪɦɚɥɶɞɟɝɢɞ, ɫɩɢɪɬɵ, ɮɟɧɨɥɵ ɢ ɬ.ɩ.;ɛ — ɧɨɪɦɚɥɶɧɨ ɨɤɢɫɥɹɸɳɢɟɫɹ 
ɜɟɳɟɫɬɜɚ — ɧɚɮɬɨɥɵ, ɤɪɟɡɨɥɵ, ɚɧɢɨɧɨɝɟɧɧɵɟ ɉȺȼ, ɫɭɥɶɮɚɧɨɥ ɢ ɬ.ɩ.;ɫ — 

ɬɹɠɟɥɨ ɨɤɢɫɥɹɸɳɢɟɫɹ («ɛɢɨɥɨɝɢɱɟɫɤɢ ɠɟɫɬɤɢɟ») ɜɟɳɟɫɬɜɚ — ɧɟɢɨɧɨɝɟɧɧɵɟ 
ɉȺȼ, ɝɢɞɪɨɯɢɧɨɧ ɢ ɬ.ɩ. 

 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ 
ɹɜɥɹɟɬɫɹ ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɟɦɭ ɩɪɨɰɟɫɫ ɧɢɬɪɢɮɢɤɚɰɢɢ, ɢɫɤɚɠɚɸɳɢɣ ɯɚɪɚɤɬɟɪ 
ɩɨɬɪɟɛɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ 

2NH4
++3O2=2HNɈ2+2H2Ɉ+2ɇ++Q 

2HNO2+O2=2HNO3+Q 

ɝɞɟ: Q — ɷɧɟɪɝɢɹ, ɜɵɫɜɨɛɨɠɞɚɸɳɚɹɫɹ ɩɪɢ ɪɟɚɤɰɢɹɯ. 

 
Ɋɢɫ. 2 - ɂɡɦɟɧɟɧɢɟ ɯɚɪɚɤɬɟɪɚ ɩɨɬɪɟɛɥɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɩɪɢ ɧɢɬɪɢɮɢɤɚɰɢɢ 

ɇɢɬɪɢɮɢɤɚɰɢɹ ɩɪɨɬɟɤɚɟɬ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɨɫɨɛɵɯ ɧɢɬɪɢɮɢɰɢɪɭɸɳɢɯ 
ɛɚɤɬɟɪɢɣ — Nitrozomonas, Nitrobacter ɢ ɞɪ. ɗɬɢ ɛɚɤɬɟɪɢɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɨɤɢɫɥɟɧɢɟ ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ 
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ɡɚɝɪɹɡɧɟɧɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɧɟɤɨɬɨɪɵɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ, ɢ ɬɟɦ ɫɚɦɵɦ 
ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɪɟɜɪɚɳɟɧɢɸ ɚɡɨɬɚ ɫɧɚɱɚɥɚ ɢɡ ɚɦɦɨɧɢɣɧɨɣ ɜ ɧɢɬɪɢɬɧɭɸ, ɚ 
ɡɚɬɟɦ ɢ ɧɢɬɪɚɬɧɭɸ ɮɨɪɦɵ 

ɉɪɨɰɟɫɫ ɧɢɬɪɢɮɢɤɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɢ ɩɪɢ ɢɧɤɭɛɚɰɢɢ ɩɪɨɛɵ ɜ 
ɤɢɫɥɨɪɨɞɧɵɯ ɫɤɥɹɧɤɚɯ. Ʉɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ, ɩɨ¬ɲɟɞɲɟɟ ɧɚ 
ɧɢɬɪɢɮɢɤɚɰɢɸ, ɦɨɠɟɬ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɩɪɟɜɵɲɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ, 
ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ 
ɫɨɟɞɢɧɟɧɢɣ. ɇɚɱɚɥɨ ɧɢɬɪɢɮɢɤɚɰɢɢ ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɩɨ ɦɢɧɢɦɭɦɭ ɧɚ 
ɝɪɚɮɢɤɟ ɫɭɬɨɱɧɵɯ ɩɪɢɪɚɳɟɧɢɣ ȻɉɄ ɡɚ ɩɟɪɢɨɞ ɢɧɤɭɛɚɰɢɢ. ɇɢɬɪɢɮɢɤɚɰɢɹ 

ɧɚɱɢɧɚɟɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 7-ɟ ɫɭɬɤɢ ɢɧɤɭɛɚɰɢɢ (ɫɦ. ɪɢɫɭɧɨɤ2), ɩɨɷɬɨɦɭ 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ȻɉɄ ɡɚ 10 ɢ ɛɨɥɟɟ ɫɭɬɨɤ ɧɟɨɛɯɨɞɢɦɨ ɜɜɨɞɢɬɶ ɜ ɩɪɨɛɭ 
ɫɩɟɰɢɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ — ɢɧɝɢɛɢɬɨɪɵ, ɩɨɞɚɜɥɹɸɳɢɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ 
ɧɢɬɪɢɮɢɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ, ɧɨ ɧɟ ɜɥɢɹɸɳɢɟ ɧɚ ɨɛɵɱɧɭɸ ɦɢɤɪɨɮɥɨɪɭ (ɬ.ɟ. 
ɧɚ ɛɚɤɬɟɪɢɢ — ɨɤɢɫɥɢɬɟɥɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ). ȼ ɤɚɱɟɫɬɜɟ 
ɢɧɝɢɛɢɬɨɪɚ ɩɪɢɦɟɧɹɸɬ ɬɢɨɦɨɱɟɜɢɧɭ (ɬɢɨɤɚɪɛɚɦɢɞ), ɤɨɬɨɪɵɣ ɜɜɨɞɹɬ ɜ ɩɪɨɛɭ 
ɥɢɛɨ ɜ ɪɚɡɛɚɜɥɹɸɳɭɸ ɜɨɞɭ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,5 ɝ/ɞɦ3. 

ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ, ɢ ɩɪɢɪɨɞɧɵɟ, ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ 
ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɫɩɨɫɨɛɧɵɯ ɪɚɡɜɢɜɚɬɶɫɹ ɡɚ 
ɫɱɟɬ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɜɨɞɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɦɧɨɝɢɟ ɜɢɞɵ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɬɟɪɢɥɶɧɵ, ɢɥɢ ɫɨɞɟɪɠɚɬ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, 
ɤɨɬɨɪɵɟ ɧɟ ɫɩɨɫɨɛɧɵ ɤ ɚɷɪɨɛɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. Ɉɞɧɚɤɨ 
ɦɢɤɪɨɛɵ ɦɨɠɧɨ ɚɞɚɩɬɢɪɨɜɚɬɶ (ɩɪɢɫɩɨɫɨɛɢɬɶ) ɤ ɩɪɢɫɭɬɫɬɜɢɸ ɪɚɡɥɢɱɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɨɤɫɢɱɧɵɯ. ɉɨɷɬɨɦɭ ɩɪɢ ɚɧɚɥɢɡɟ ɬɚɤɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 
(ɞɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ) ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɪɚɡɛɚɜɥɟɧɢɟ ɜɨɞɨɣ, ɧɚɫɵɳɟɧɧɨɣ ɤɢɫɥɨɪɨɞɨɦ ɢ 
ɫɨɞɟɪɠɚɳɟɣ ɞɨɛɚɜɤɢ ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ȻɉɄɩɨɥɧ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɚɞɚɩɬɚɰɢɹ 
ɦɢɤɪɨɮɥɨɪɵ ɢɦɟɟɬ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɚɜɢɥɶɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ, ɬ.ɤ. ɜ ɫɨɫɬɚɜ ɬɚɤɢɯ ɜɨɞ ɱɚɫɬɨ ɜɯɨɞɹɬ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ 
ɫɢɥɶɧɨ ɡɚɦɟɞɥɹɸɬ ɩɪɨɰɟɫɫ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ, ɚ ɢɧɨɝɞɚ ɨɤɚɡɵɜɚɸɬ 
ɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɧɚ ɛɚɤɬɟɪɢɚɥɶɧɭɸ ɦɢɤɪɨɮɥɨɪɭ. 

ȼ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɚɯ ɜɟɥɢɱɢɧɚ ȻɉɄ5 ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,5 ɞɨ 
5,0 ɦɝ/ɞɦ3; ɨɧɚ ɩɨɞɜɟɪɠɟɧɚ ɫɟɡɨɧɧɵɦ ɢ ɫɭɬɨɱɧɵɦ ɢɡɦɟɧɟɧɢɹɦ, ɤɨɬɨɪɵɟ, ɜ 
ɨɫɧɨɜɧɨɦ, ɡɚɜɢɫɹɬ ɨɬ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɨɬ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɢ 
ɛɢɨɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ȼɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɵ 
ɢɡɦɟɧɟɧɢɹ ȻɉɄ5 ɩɪɢɪɨɞɧɵɯ ɜɨɞɨɟɦɨɜ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ. 

ɇɨɪɦɚɬɢɜ ɧɚ ȻɉɄɩɨɥɧ. ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ: ɞɥɹ ɜɨɞɨɟɦɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ — 3 ɦɝ/ɞɦ3 ɞɥɹ ɜɨɞɨɟɦɨɜ ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ 
ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ — 6 ɦɝ/ɞɦ3. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ȻɉɄ5 ɞɥɹ ɬɟɯ ɠɟ ɜɨɞɨɟɦɨɜ, ɪɚɜɧɵɟ ɩɪɢɦɟɪɧɨ 2 ɦɝ/ɞɦ3 

ɢ 4 ɦɝ/ɞɦ3. 
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ɅɘɆȱɇȿɋɐȿɇɌɇȿ ȼɂɁɇȺɑȿɇɇə ɏȺɊɑɈȼɈȲ ȾɈȻȺȼɄɂ ȿ 336 

ɍ ɁɊȺɁɄȺɏ ɋɌɈɅɈȼɈȲ ɆȱɇȿɊȺɅɖɇɈȲ ȼɈȾɂ 

 
Єɪɲɨɜɚ Є.ɋ., ɫɬɭɞɟɧɬ,  Ɇɚɥɢɧɤɚ Ɉ.ȼ., ɤɚɧɞ. ɯɿɦ. ɧɚɭɤ, ɞɨɰɟɧɬ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ȼ ɩɪɨɰɟɫɿ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ ɜɬɪɚɱɚє ɛɚɝɚɬɨ ɫɨɥɟɣ ɬɚ 
ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɿ ɫɚɦɟ ɦɿɧɟɪɚɥɶɧɿ ɜɨɞɢ ɦɨɠɭɬɶ ɫɬɚɬɢ ɚɞɟɤɜɚɬɧɢɦ ɞɠɟɪɟɥɨɦ ʀɯ 
ɩɨɩɨɜɧɟɧɧɹ. Ɂɝɿɞɧɨ ȾɋɌɍ 878:2006 ɮɚɫɨɜɚɧɿ ɩɪɢɪɨɞɧɿ ɩɿɞɡɟɦɧɿ ɦɿɧɟɪɚɥɶɧɿ 
ɜɨɞɢ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɦɿɧɟɪɚɥɿɡɚɰɿєɸ ɜɿɞ 0,1 ɝ/ɞɦ3 ɞɨ 1,0 ɝ/ɞɦ3 ɬɚ 
ɫɬɚɛɿɥɶɧɿɫɬɸ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ, ɜɿɞɧɨɫɹɬɶ ɞɨ ɫɬɨɥɨɜɢɯ ɦɿɧɟɪɚɥɶɧɢɯ 
ɜɨɞ. Ɇɿɧɟɪɚɥɶɧɿ ɩɪɢɪɨɞɧɿ ɫɬɨɥɨɜɿ ɜɨɞɢ ɡɚɫɬɨɫɨɜɭɸɬɶ ɛɟɡ ɨɛɦɟɠɟɧɧɹ, ɬɨɦɭ 
ɤɨɧɬɪɨɥɶ ɡɚ ʀɯ ɹɤɿɫɬɸ, ɪɨɡɪɨɛɤɚ ɜɢɫɨɤɨɱɭɬɥɢɜɢɯ ɦɟɬɨɞɢɤ ɤɿɥɶɤɿɫɧɨɝɨ 
ɜɢɡɧɚɱɟɧɧɹ ɞɨɦɿɲɨɤ ɜ ɡɪɚɡɤɚɯ ɫɬɨɥɨɜɨʀ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ 
ɚɤɬɭɚɥɶɧɢɦ. 

ȱɧɮɨɪɦɚɰɿɹ ɩɪɨ ɦɿɧɟɪɚɥɶɧɢɣ ɫɤɥɚɞ ɜɨɞɢ ɦɚє ɛɭɬɢ ɧɚ ɟɬɢɤɟɬɰɿ ɩɥɹɲɤɢ. ɇɚ 
ɠɚɥɶ ɛɚɝɚɬɨ ɮɿɪɦ-ɜɢɪɨɛɧɢɤɿɜ ɧɟ ɜɤɚɡɭɸɬɶ ɭɫɿєʀ ɧɟɨɛɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɚɛɨ ɠ 
ɿɧɮɨɪɦɚɰɿɹ ɧɟ ɡɚɜɠɞɢ ɜɿɞɩɨɜɿɞɚє ɞɿɣɫɧɨɫɬɿ. ɇɚɹɜɧɿɫɬɶ ɯɚɪɱɨɜɢɯ ɞɨɛɚɜɨɤ 
ɡɚɜɞɚɸɬɶ ɲɤɨɞɢ ɡɞɨɪɨɜ'ɸ ɥɸɞɢɧɢ, ɨɫɤɿɥɶɤɢ ɜɩɥɢɜ ɛɭɞɶ-ɹɤɨʀ ɯɿɦɿɱɧɨʀ 
ɪɟɱɨɜɢɧɢ ɧɚ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ ɡɚɥɟɠɢɬɶ ɹɤ ɜɿɞ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ 
ɨɪɝɚɧɿɡɦɭ, ɬɚɤ ɿ ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɜɩɥɢɜɚɸɱɨʀ ɪɟɱɨɜɢɧɢ.  

ɏɚɪɱɨɜɚ ɞɨɛɚɜɤɚ ȿ 336 (ɤɚɥɿɣ ɜɢɧɧɨɤɢɫɥɢɣ) ɜɢɡɧɚɧɚ ɛɟɡɩɟɱɧɨɸ ɞɥɹ ɠɢɬɬɹ 
ɿ ɡɞɨɪɨɜ'ɹ ɥɸɞɢɧɢ ɿ ɜ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɯɚɪɱɨɜɿɣ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɡɨɤɪɟɦɚ ɞɥɹ ɩɨɥɿɩɲɟɧɧɹ ɹɤɨɫɬɿ ɿ ɫɦɚɤɭ ɫɬɨɥɨɜɢɯ ɜɨɞ. 

Ɇɟɬɨɸ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɢɜɱɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɤɚɥɿɹ 
ɜɢɧɧɨɤɢɫɥɨɝɨ ɜ ɫɬɨɥɨɜɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞɚɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɨɥɟɤɭɥɹɪɧɨʀ 
ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɪɭɬɢɧɚ ɜ ɤɨɦɩɥɟɤɫɿ ɡ ɿɨɧɨɦ ɿɬɪɿɸ (III). 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɚɥɿɣ ɜɢɧɧɨɤɢɫɥɢɣ ɡɦɟɧɲɭє 
ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɥɸɦɿɧɟɫɰɟɧɰɿʀ. ɤɨɦɩɥɟɤɫɭ Y(III)-ɪɭɬɢɧ. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɛɭɥɢ 

ɜɢɜɱɟɧɿ ɫɩɟɤɬɪɚɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɦɩɥɟɤɫɿɜ.  

ɋɩɟɤɬɪ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɤɨɦɩɥɟɤɫɭ Y(III) - ɪɭɬɢɧ ɦɚє ɦɚɤɫɢɦɭɦ ɩɪɢ λɥɸɦ.= 

570 ɧɦ, ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɤɚɥɿɸ ɜɢɧɧɨɤɢɫɥɨɝɨ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɥɸɦɿɧɟɫɰɟɧɰɿʀ. 

ɤɨɦɩɥɟɤɫɭ Y(III)-ɪɭɬɢɧ ɡɦɟɧɲɭєɬɶɫɹ ɬɚ ɦɚɤɫɢɦɭɦ ɥɸɦɿɧɟɫɰɟɧɰɿʀ ɡɫɭɜɚєɬɶɫɹ ɜ 
ɞɨɜɝɨɯɜɢɥɶɨɜɭ ɨɛɥɚɫɬɶ ɫɩɟɤɬɪɭ (λɥɸɦ= 590 ɧɦ). ȼ ɫɩɟɤɬɪɿ ɡɛɭɞɠɟɧɧɹ 
ɤɨɦɩɥɟɤɫɭ ɭ ɜɿɞɫɭɬɧɨɫɬɿ ɤɚɥɿɸ ɜɢɧɧɨɤɢɫɥɨɝɨ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɜɟɥɢɤɚ ɫɦɭɝɚ ɡ 
λɡɛɭɞɠ.= 300ɧɦ, ɭ ɬɨɣ ɱɚɫ ɹɤ ɜ ɫɩɟɤɬɪɿ ɡɛɭɞɠɟɧɧɹ ɤɨɦɩɥɟɤɫɭ Y(III)-ɪɭɬɢɧ ɭ 
ɩɪɢɫɭɬɧɨɫɬɿ ɤɚɥɿɸ ɜɢɧɧɨɤɢɫɥɨɝɨ є ɲɢɪɨɤɚ, ɪɨɡɦɢɬɚ ɫɦɭɝɚ ɜ ɨɛɥɚɫɬɿ 290-380 ɧɦ 
ɡ ɦɚɤɫɢɦɭɦɚɦɢ ɩɪɢ λɡɛɭɞɠ. 315 ɧɦ ɿ 355 ɧɦ.  

Ɋɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɥɸɦɿɧɟɫɰɟɧɬɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹɡɚɪɱɨɜɨʀ ɞɨɛɚɜɤɢ ȿ 
336ɜ ɡɪɚɡɤɚɯ ɫɬɨɥɨɜɨʀ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ,ɹɤɚ ɡɚɫɧɨɜɚɧɚ ɧɚ ɝɚɫɿɧɧɿ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɥɸɦɿɧɟɫɰɟɧɰɢɢ ɪɭɬɢɧɚ ɜ ɤɨɦɩɥɟɤɫɿɡ ɿɬɪɿєɦ (III). 
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ɍȾɄ 663.646:005.591.6 

 

ȱɇɇɈȼȺɐȱɃɇȺ ɌȿɏɇɈɅɈȽȱə ɈȻɊɈȻɅȿɇɇə  
ɄȺɉɌȺɀɍ ɆȱɇȿɊȺɅɖɇɈȲ ȼɈȾɂ 

 
ɋɤɥɿɮɨɫ Ƚ. ȼ.   

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɩɪɨɮɟɫɨɪ, ɞ. ɦɟɞ. ɧ. ɋɬɪɿɤɚɥɟɧɤɨ Ɍ. ȼ. 
 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ɇɚɭɤɨɜɟ ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɨɩɬɢɦɿɡɚɰɿʀ ɿɧɧɨɜɚɰɿɣɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɨɛɪɨɛɥɟɧɧɹ 
ɤɚɩɬɚɠɭ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɩɨ ɪɨɡɥɢɜɭ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ ɌɡɈȼ 
«ȼɿɜɚɫ-Ɇ» (ɫ. ɋɨɣɦɢ  Ɇɿɠɝɿɪɫɶɤɨɝɨ ɪɚɣɨɧɭ Ɂɚɤɚɪɩɚɬɫɶɤɨʀ ɨɛɥɚɫɬɿ) ɜɢɤɨɧɚɧɨ 
ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɜɱɟɧɧɹ ɬɟɯɧɿɤɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɞɿɹɥɶɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɳɨɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɪɨɛɧɢɰɬɜɚ ɮɚɫɨɜɚɧɨʀ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ, 
ɨɝɥɹɞɭ ɞɠɟɪɟɥ ɿɧɮɨɪɦɚɰɿʀ, ɚ ɬɚɤɨɠ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɨɛɝɪɭɧɬɭɜɚɧɧɹ 
ɜɢɛɪɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɿ ɚɧɚɥɿɡɭ ʀʀ ɦɨɠɥɢɜɨɝɨ ɜɩɥɢɜɭ ɧɚ ɜɢɪɨɛɧɢɱɢɣ ɩɪɨɰɟɫ ɬɚ 
ɞɨɜɤɿɥɥɹ.  

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɿɡɭ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ ɮɚɫɨɜɚɧɨʀ ɦɿɧɟɪɚɥɶɧɨʀ 
ɫɬɨɥɨɜɨʀ ɜɨɞɢ «ȼɿɜɚɫ» ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɫɟɪɣɨɡɧɢɦɢ ɩɪɨɛɥɟɦɚɦɢ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɌɡɈȼ «ȼɿɜɚɫ-Ɇ» є  ɜɢɫɨɤɢɣ ɪɢɡɢɤ ɛɚɤɬɟɪɿɚɥɶɧɨɝɨ ɨɛɫɿɦɟɧɿɧɧɹ 
ɜɨɞɢ ɭ ɞɠɟɪɟɥɿ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ ɩɪɢ ɩɨɝɿɪɲɟɧɧɿ ɩɨɝɨɞɧɢɯ ɭɦɨɜ ɬɚ, 
ɜɿɞɩɨɜɿɞɧɨ, ɱɚɫɬɿ ɩɪɨɫɬɨʀ ɬɚ ɜɟɥɢɤɿ ɟɤɨɧɨɦɿɱɧɿ ɡɛɢɬɤɢ. Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ 
ɩɨɤɚɡɧɢɤɢ ɞɨɫɥɿɞɠɟɧɨʀ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ  ɜɿɞɩɨɜɿɞɚɸɬɶ ɬɚɤɢɦ, ɳɨ ɜɢɤɨɧɚɧɿ 
ɮɚɯɿɜɰɹɦɢ Ⱦɍ «ɍɤɪɇȾȱ ɦɟɞɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ ɬɚ ɤɭɪɨɪɬɨɥɨɝɿʀ ɆɈɁ ɍɤɪɚʀɧɢ», 
ɹɤɿ ɜɿɞɧɟɫɥɢ ʀʀ ɞɨ ɫɬɨɥɨɜɢɯ ɩɪɢɪɨɞɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ [1]. ɉɪɨɜɟɞɟɧɢɣ 
ɚɧɚɥɿɡ ɞɠɟɪɟɥ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ɩɨɪɿɜɧɹɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɭɱɚɫɧɢɯ ɲɥɹɯɿɜ 
(ɞɟɡɿɧɮɟɤɬɚɧɬɿɜ ɿ ɦɟɬɨɞɿɜ ɞɟɡɿɧɮɟɤɰɿʀ ɤɚɩɬɚɠɧɨʀ ɫɩɨɪɭɞɢ ɿ ɬɪɭɛɨɩɪɨɜɨɞɿɜ) 
ɜɢɪɿɲɟɧɧɹ ɫɮɨɪɦɭɥɶɨɜɚɧɢɯ ɩɪɨɛɥɟɦ ɞɨɡɜɨɥɢɥɢ ɨɛɝɪɭɧɬɭɜɚɬɢ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɿɧɧɨɜɚɰɿɣɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɨɛɪɨɛɥɟɧɧɹ ɤɚɩɬɚɠɧɨʀ ɫɩɨɪɭɞɢ ɜɿɬɱɢɡɧɹɧɢɦ 
ɩɨɥɿɦɟɪɧɢɦ ɪɟɚɝɟɧɬɨɦ ɧɟɨɤɢɫɥɸɜɚɥɶɧɨʀ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ «Ⱥɤɜɚɬɨɧ-10» [2, 3].  

Ɋɟɡɭɥɶɬɚɬɢ ɩɨɪɿɜɧɹɥɶɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɬɚ ɧɚɬɭɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨ 
ɨɛɪɨɛɰɿ ɜɨɞɨɡɚɛɿɪɧɨʀ ɫɩɨɪɭɞɢ ɬɪɚɞɢɰɿɣɧɢɦ ɦɟɬɨɞɨɦ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 
ɯɥɨɪɧɨɝɨ ɜɚɩɧɚ (ɿɡ ɡɚɞɚɧɨɸ ɤɨɧɰɟɧɬɪɚɰɿєɸ) ɱɢ ɿɧɧɨɜɚɰɿɣɧɢɦ ɲɥɹɯɨɦ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɚɝɟɧɬɭ «Ⱥɤɜɚɬɨɧ-10» ɡɚɫɜɿɞɱɢɥɢ, ɳɨ ɧɨɪɦɚɥɿɡɚɰɿɹ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɬɚɧɭ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ (ɩɨ ɩɨɤɚɡɧɢɤɚɦ ɿɧɞɟɤɫ ȻȽɄɉ ɬɚ 
ɡɚɝɚɥɶɧɟ ɱɢɫɥɨ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ) ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɨɠɧɨɝɨ ɡ 
ɪɟɚɝɟɧɬɿɜ. Ɍɚɤ, ɿɧɞɟɤɫ ȻȽɄɉ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɪɨɡɱɢɧɭ ɯɥɨɪɧɨɝɨ ɜɚɩɧɚ (100 
ɝ/ɦ³), ɡɦɟɧɲɭɜɚɜɫɹ ɡ 21÷150 ɞɨ < 3, ɚ ɁɆɑ ɡ 30÷70 ɞɨ 1÷10, ɚ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɪɨɡɱɢɧɭ ɪɟɚɝɟɧɬɭ «Ⱥɤɜɚɬɨɧ-10» (20÷100 ɦɝ/ɞɦ³),  ɿɧɞɟɤɫ ȻȽɄɉ 
ɬɚɤɨɠ ɡɦɟɧɲɭɜɚɜɫɹ ɡ 21÷150 ɞɨ < 3, ɚ ɁɆɑ ɡ 30÷70 ɞɨ 1÷10.   

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɨɛɝɪɭɧɬɨɜɚɧɨ ɤɨɧɰɟɧɬɪɚɰɿɸ 
ɪɟɚɝɟɧɬɭ «Ⱥɤɜɚɬɨɧ-10», ɧɟɨɛɯɿɞɧɭ ɿ ɞɨɫɬɚɬɧɸ ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ 
ɤɚɩɬɚɠɭ (20 ɦɝ/ɞɦ³),  ɿ  ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɞɨɜɿɥɶɧɢɣ 
ɟɮɟɤɬ ɩɨ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɦɭ ɫɬɚɧɭ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ ɞɨɫɹɝɚєɬɶɫɹ ɛɟɡ ɡɦɿɧɢ 
ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɜɨɞɢ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɦɿɠɧɚɪɨɞɧɢɦ ɬɚ ɜɿɬɱɢɡɧɹɧɢɦ ɜɢɦɨɝɚɦ 
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ɞɨ ɩɪɢɪɨɞɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ [4-6]. Ɍɚɤɨɠ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɪɨɡɱɢɧɭ ɪɟɚɝɟɧɬɭ «Ⱥɤɜɚɬɨɧ-10» ɜɿɞɫɭɬɧɹ ɩɨɬɪɟɛɚ ɜ 
ɨɩɨɥɿɫɤɭɜɚɧɧɿ ɤɚɩɬɚɠɭ ɩɿɫɥɹ ɨɛɪɨɛɥɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɭ ɜɨɞɿ ɧɟ ɜɢɹɜɥɟɧɨ 
ɡɚɥɢɲɤɨɜɨɝɨ ɜɦɿɫɬɭ  ɰɶɨɝɨ ɪɟɚɝɟɧɬɭ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɪɨɡɱɢɧɭ ɯɥɨɪɧɨɝɨ ɜɚɩɧɚ 
(ɦɝ/ɞɦ³) ɩɨɬɪɟɛɭє ɧɟ ɦɟɧɲɟ ɬɪɶɨɯ ɩɪɨɦɢɜɨɤ ɜɨɞɨɡɚɛɿɪɧɨʀ ɫɩɨɪɭɞɢ ɿ 
ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɞɨ ɡɧɢɤɧɟɧɧɹ ɡɚɥɢɲɤɿɜ ɜɢɤɨɪɢɫɬɚɧɨɝɨ ɪɟɚɝɟɧɬɭ. Ʉɪɿɦ ɰɶɨɝɨ, 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɯɥɨɪɧɨɝɨ ɜɚɩɧɚ ɞɥɹ ɞɟɡɿɧɮɟɤɰɿʀ ɤɚɩɬɚɠɭ є ɧɟɛɚɠɚɧɢɦ ɱɟɪɟɡ 
ɣɨɝɨ ɨɤɢɫɧɸɸɱɭ ɞɿɸ ɬɚ, ɜɿɞɩɨɜɿɞɧɨ, ɜɢɫɨɤɭ ɤɨɪɨɡɿɣɧɭ ɡɞɚɬɧɿɫɬɶ, (ɳɨ 
ɧɟɝɚɬɢɜɧɨ ɦɨɠɟ ɜɩɥɢɜɚɬɢ ɧɚ ɨɛɥɚɞɧɚɧɧɹ ɜɨɞɨɡɚɛɿɪɧɨʀ ɫɩɨɪɭɞɢ), ɚ ɬɚɤɨɠ 
ɩɨɞɪɚɡɧɸɸɱɢɣ ɜɩɥɢɜ ɧɚ ɨɱɿ ɬɚ ɲɤɿɪɭ ɨɛɫɥɭɝɨɜɭɸɱɨɝɨ ɩɟɪɫɨɧɚɥɭ [6]. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɨɛɝɪɭɧɬɨɜɚɧɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɨɩɨɪɰɿɣɧɨ-

ɜɩɨɪɫɤɭɸɱɨɝɨ ɞɨɡɚɬɨɪɚ ɦɚɪɤɢDPI-12510 ɡɿ ɡɦɿɧɧɢɦ ɪɿɜɧɟɦ ɞɨɡɭɜɚɧɧɹ: 0,2% -
1% ɞɥɹ ɨɛɪɨɛɥɟɧɧɹ ɪɨɡɱɢɧɨɦ ɪɟɚɝɟɧɬɭ «Ⱥɤɜɚɬɨɧ-10» ɤɚɩɬɚɠɧɨʀ ɫɩɨɪɭɞɢ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ ɩɨ ɪɨɡɥɢɜɭ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ ɌɡɈȼ «ȼɿɜɚɫ-Ɇ». Ɍɟɯɧɨɥɨɝɿɱɧɟ 
ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɜɢɛɪɚɧɨɝɨ ɪɿɲɟɧɧɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ  ɭɞɨɫɤɨɧɚɥɟɧɿɣ 
ɬɟɯɧɨɥɨɝɿɱɧɿɣ ɛɥɨɤ-ɫɯɟɦɿ ɜɢɪɨɛɧɢɰɬɜɚ ɮɚɫɨɜɚɧɨʀ ɫɬɨɥɨɜɨʀ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ 
«ȼȱȼȺɋ» ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɌɡɈȼ «ȼɿɜɚɫ-Ɇ». Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɨɩɬɢɦɿɡɚɰɿɹ ɬɚ 
ɨɛɥɚɞɧɚɧɧɹ ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɦɨɝɚɦ ɨɯɨɪɨɧɢ ɩɪɚɰɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɬɚ є 
ɛɟɡɩɟɱɧɢɦɢ ɞɥɹ ɞɨɜɤɿɥɥɹ. Ɍɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɟ ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɜɢɛɪɚɧɨɝɨ 
ɪɿɲɟɧɧɹ ɡɚɫɜɿɞɱɢɥɨ, ɳɨ ɬɟɪɦɿɧ ɨɤɭɩɧɨɫɬɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɪɟɚɝɟɧɬɭ «Ⱥɤɜɚɬɨɧ-10» ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɫɤɥɚɞɚє 0.13 ɪɨɤɭ ɩɪɢ  ɨɞɧɨɱɚɫɧɨɦɭ 
ɜɢɤɥɸɱɟɧɧɿ ɜɢɪɨɛɧɢɱɢɯ ɜɢɬɪɚɬ ɰɿɧɧɨɝɨ ɦɿɧɟɪɚɥɶɧɨɝɨ ɪɟɫɭɪɫɭ (ɩɪɢɪɨɞɧɨʀ 
ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ). Ɉɱɿɤɭɜɚɧɢɣ ɫɨɰɿɚɥɶɧɢɣ ɟɮɟɤɬ – ɜɢɩɭɫɤ ɛɟɡɩɟɱɧɨʀ ɬɚ 
ɜɢɫɨɤɨɹɤɿɫɧɨʀ ɩɪɨɞɭɤɰɿʀ (ɮɚɫɨɜɚɧɨʀ ɦɿɧɟɪɚɥɶɧɨʀ ɫɬɨɥɨɜɨʀ ɩɪɢɪɨɞɧɨʀ ɜɨɞɢ 
«ȼɿɜɚɫ», ɳɨ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ ȾɋɌɍ 878 «ȼɨɞɢ ɦɿɧɟɪɚɥɶɧɿ ɩɢɬɧɿ. Ɍɟɯɧɿɱɧɿ 
ɭɦɨɜɢ»), ɹɤɚ ɦɨɠɟ ɡɚɣɧɹɬɢɝɿɞɧɟ ɦɿɫɰɟ ɧɚ ɪɢɧɤɭ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ ɍɤɪɚʀɧɢ, 
ɛɭɬɢ ɤɨɧɤɭɪɟɧɬɨ ɫɩɪɨɦɨɠɧɨɸ ɿ ɩɿɞɬɪɢɦɭɜɚɬɢ ɜɢɫɨɤɭ ɪɟɩɭɬɚɰɿɸ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɌɡɈȼ «ȼɿɜɚɫ-Ɇ».  
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Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ⱥɧɚɥɿɡ ɫɭɱɚɫɧɢɯ ɬɟɧɞɟɧɰɿɣ ɪɨɡɜɢɬɤɭ ɪɢɧɤɭ ɮɚɫɨɜɚɧɢɯ ɩɢɬɧɢɯ ɜɨɞ ɫɜɿɞɱɢɬɶ 
ɩɪɨ ɡɪɨɫɬɚɧɧɹ ɫɨɰɿɚɥɶɧɨʀ ɡɧɚɱɢɦɨɫɬɿ ɬɚɤɨɝɨ ɬɢɩɭ ɫɩɨɠɢɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹɦ 
ɩɢɬɧɨʀ ɜɨɞɢ, ɨɫɨɛɥɢɜɨ ɱɟɪɟɡ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɟɤɫɬɪɟɦɚɥɶɧɢɯ ɫɢɬɭɚɰɿɣ ɬɚ 
ɩɿɞɜɢɳɟɧɧɹ ɨɛɿɡɧɚɧɨɫɬɿ ɧɚɫɟɥɟɧɧɹ ɳɨɞɨ ɡɧɚɱɟɧɧɹ ɹɤɿɫɧɨʀ ɩɢɬɧɨʀ ɜɨɞɢ ɞɥɹ 
ɡɞɨɪɨɜ’ɹ. Ʌɿɦɿɬɭɸɱɢɦ ɱɢɧɧɢɤɨɦ ɩɪɢ ɪɨɡɪɨɛɰɿ ɫɬɪɨɤɿɜ ɬɚ ɭɦɨɜ ɡɛɟɪɿɝɚɧɧɹ 
ɮɚɫɨɜɚɧɢɯ ɝɚɡɨɜɚɧɢɯ ɜɨɞɢ ɬɚ ɧɚɩɨʀɜ, є ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɡɧɢɠɟɧɧɹ ɭ ɜɨɞɿ ɬɚ ɧɚɩɨɹɯ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɝɚɡɭ, ɳɨ ɨɛɭɦɨɜɥɟɧɨ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɬɚɪɢ (ɉȿɌ-ɩɥɹɲɨɤ). 
Ɉɞɧɨɱɚɫɧɨ ɰɟɣ ɩɪɨɰɟɫ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɦɿɧɿɦɿɡɭє ɩɨɤɚɡɧɢɤɢ ɫɩɨɠɢɜɱɨɝɨ 
ɩɨɩɢɬɭ ɧɚ ɝɚɡɨɜɚɧɿ ɜɨɞɢ ɬɚ ɧɚɩɨʀ, ɚ ɬɚɤɨɠ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜ, ɳɨ ʀɯ 
ɜɢɪɨɛɥɹɸɬɶ (ɱɟɪɟɡ ɤɨɪɨɬɤɢɣ ɬɟɪɦɿɧ ʀɯ ɦɨɠɥɢɜɨɝɨ ɡɛɟɪɿɝɚɧɧɹ).  

Ɉɩɬɢɦɿɡɚɰɿɹ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɩɪɨɞɭɤɰɿʀ, ɳɨ є ɧɟɜɿɞ’єɦɧɨɸ ɫɤɥɚɞɨɜɨɸ 
ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɨɦ, ɦɚє ɜɤɥɸɱɚɬɢ ɩɨɤɪɚɳɟɧɧɹ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɜɨɞɢ, 
ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɩɨɥɿɦɟɪɧɨɝɨ ɪɟɚɝɟɧɬɭ 
ɤɨɦɩɥɟɤɫɧɨʀ ɧɟɨɤɢɫɥɸɜɚɥɶɧɨʀ ɞɿʀ «Ⱥɤɜɚɬɨɧ-10» (ȾɊ - 

ɩɨɥɿɝɟɤɫɚɦɟɬɢɥɟɧɝɭɚɧɿɞɢɧɭ ɝɿɞɪɨɯɥɨɪɢɞ, ɉȽɆȽ-ɝɯ, ɳɨ ɜɢɪɨɛɥɹєɬɶɫɹ ɡɚ Ɍɍ ɍ 
24.1-25274537-005-2003 ɡɿ ɡɦɿɧɚɦɢ № 1 ɬɚ №2) ɩɨɡɢɬɢɜɧɨ ɡɚɪɟɤɨɦɟɧɞɭɜɚɥɨ 
ɫɟɛɟ ɩɪɢ ɨɛɪɨɛɥɟɧɧɿ ɜɨɞɢ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɬɚ ɞɟɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɿ ɡɚɬɜɟɪɞɠɟɧɨ ɆɈɁ ɍɤɪɚʀɧɢ, є ɟɤɨɥɨɝɿɱɧɨ ɬɚ ɟɤɨɧɨɦɿɱɧɨ 
ɨɛґɪɭɧɬɨɜɚɧɢɦ.  

Ɇɚɬɟɪɿɚɥɢ ɞɨɫɥɿɞɠɟɧɶ, ɜɢɤɨɧɚɧɢɯ ɧɚ ɤɚɮɟɞɪɿ ɬɟɯɧɨɥɨɝɿʀ ɩɢɬɧɨʀ ɜɨɞɢ 
ɈɇȺɏɌ ɭ ɩɨɩɟɪɟɞɧɿ ɪɨɤɢ, ɞɨɡɜɨɥɢɥɢ ɨɛɝɪɭɧɬɭɜɚɬɢ ɪɨɛɨɱɭ ɝɿɩɨɬɟɡɭ ɳɨɞɨ 
ɦɨɠɥɢɜɨɫɬɿ  ɩɨɞɨɜɠɟɧɧɹ ɫɬɪɨɤɿɜ ɧɚɫɢɱɟɧɨɫɬɿ ɜɨɞɢ ɬɚ ɧɚɩɨʀɜ ɝɚɡɚɦɢ (ɡɨɤɪɟɦɚ - 
ɞɿɨɤɫɢɞɨɦ ɜɭɝɥɟɰɸ) ɲɥɹɯɨɦ ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿʀ ɨɛɪɨɛɥɟɧɧɹ ɬɚɪɢ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɉȽɆȽ-ɝɯ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɟɬɚ ɜɢɤɨɧɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɥɹɝɚɥɚ 
ɭ ɧɟɨɛɯɿɞɧɨɫɬɿ ɜɢɜɱɟɧɧɹ ɬɚ ɚɩɪɨɛɚɰɿʀ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɨɛɪɨɛɤɢ ɬɚɪɢ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɡɛɟɪɿɝɚɧɧɹ ɮɚɫɨɜɚɧɢɯ ɜɨɞ ɬɚ ɧɚɩɨʀɜ, ɧɚɫɢɱɟɧɢɯ 
ɞɿɨɤɫɢɞɨɦ ɜɭɝɥɟɰɸ, ɛɿɨɰɢɞɧɨɝɨ ɩɨɥɿɦɟɪɧɨɝɨ ɪɟɚɝɟɧɬɭ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ, ɬɚ ɣɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɬɟɪɦɿɧɢ ɡɛɟɪɿɝɚɧɧɹ ɮɚɫɨɜɚɧɨʀ ɜɨɞɢ, ɡɛɚɝɚɱɟɧɨʀ ɞɿɨɤɫɢɞɨɦ ɜɭɝɥɟɰɸ. 

Ɋɟɡɭɥɶɬɚɬɢ ɜɢɤɨɧɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɰɿєʀ ɿɧɧɨɜɚɰɿɣɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɡɚɫɜɿɞɱɢɥɢ 
ɞɨɰɿɥɶɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɱɢɧɿɜ ɛɿɨɰɢɞɧɨɝɨ ɩɨɥɿɦɟɪɧɨɝɨ ɚɡɨɬɨɜɦɿɫɧɨɝɨ 
ɪɟɚɝɟɧɬɭ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ  ɞɥɹ ɨɛɪɨɛɥɟɧɧɹ (ɡɧɟɡɚɪɚɠɭɜɚɧɧɹ) ɬɚɪɢ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɜɨɞɢ, ɡɛɚɝɚɱɟɧɨʀ ɞɿɨɤɫɢɞɨɦ ɜɭɝɥɟɰɸ. ȼɨɧɢ  
ɦɨɠɭɬɶ ɫɥɭɝɭɜɚɬɢ ɨɛґɪɭɧɬɭɜɚɧɧɹɦ ɞɥɹ ɩɪɨɞɨɜɠɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɳɨɞɨ 

ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɰɿєʀ ɿɧɧɨɜɚɰɿɣɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɭ ɯɚɪɱɨɜɿɣ ɝɚɥɭɡɿ 
ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɮɚɫɨɜɚɧɨʀ ɜɨɞɢ ɬɚ ɧɚɩɨʀɜ, ɡɛɚɝɚɱɭɜɚɧɢɯ ɞɿɨɤɫɢɞɨɦ ɜɭɝɥɟɰɸ. 
Ɉɛґɪɭɧɬɨɜɚɧɨ ɟɤɨɥɨɝɨ-ɟɤɨɧɨɦɿɱɧɭ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɿɧɧɨɜɚɰɿɣɧɨʀ 
ɬɟɯɧɨɥɨɝɿʀ. 
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ȱɇɇɈȼȺɐȱɃɇȺ ɌȿɏɇɈɅɈȽȱə ɈȻɊɈȻɅȿɇɇə ЄɆɄɈɋɌȿɃ ȾɅə 
ɁȻȿɊȱȽȺɇɇə ȱ ɌɊȺɇɋɉɈɊɌɍȼȺɇɇə ɉɊɂɊɈȾɇɂɏ  

ɆȱɇȿɊȺɅɖɇɂɏ ȼɈȾ 

 
Ʉɚɪɦɚɡɿɧ Ⱥ. ȱ., Ʌɹɩɿɧɚ Ɉ. ȼ. ɤ. ɯ. ɧ., ɞɨɰɟɧɬ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɩɪɨɮɟɫɨɪ, ɞ. ɦɟɞ. ɧ. ɋɬɪɿɤɚɥɟɧɤɨ Ɍ. ȼ. 
Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɨɯɨɪɨɧɚ ɡɞɨɪɨɜ'ɹ ɥɸɞɟɣ ɪɨɡɩɨɱɢɧɚєɬɶɫɹ ɡ ɨɰɿɧɤɢ ɪɢɡɢɤɿɜ 
ɞɥɹ ɡɞɨɪɨɜ'ɹ, ɿɧɮɨɪɦɭɜɚɧɧɹ ɩɪɨ ɧɢɯ ɬɚ ɜɬɿɥɟɧɧɹ (ɚ ɧɟ ɥɢɲɟ ɪɨɡɪɨɛɤɢ!) ɡɚɯɨɞɿɜ, 
ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɦɿɧɿɦɿɡɚɰɿɸ ɚɛɨ ɭɫɬɨɪɨɧɟɧɧɹ ɰɢɯ ɪɢɡɢɤɿɜ, ɦɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ 
ɜɩɪɨɜɚɞɢɬɢ ɿɧɧɨɜɚɰɿɣɧɭ ɬɟɯɧɨɥɨɝɿɸ ɨɛɪɨɛɥɟɧɧɹ єɦɤɨɫɬɟɣ/ɬɪɭɛɨ-ɩɪɨɜɨɞɿɜ ɞɥɹ 
ɡɛɟɪɿɝɚɧɧɹ ɬɚ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɩɪɢɪɨɞɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ  ɲɥɹɯɨɦ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɱɢɧɭ ɚɡɨɬɜɦɿɫɧɨɝɨ ɩɨɥɿɦɟɪɧɨɝɨ ɪɟɚɝɟɧɬɭ ɤɨɦɩɥɟɤɫɧɨʀ ɞɿʀ 
«Ⱥɤɜɚɬɨɧ-10» [1]. Ɋɨɛɨɬɭ ɜɢɤɨɧɭɜɚɥɢ ɝɚ ɩɿɞɩɪɢєɦɫɬɜɿɩɨ ɪɨɡɥɢɜɭ ɦɿɧɟɪɚɥɶɧɢɯ 
ɜɨɞ ɌɡɈȼ «ȼɿɜɚɫ-Ɇ» (ɫ. ɋɨɣɦɢ  Ɇɿɠɝɿɪɫɶɤɨɝɨ ɪɚɣɨɧɭ Ɂɚɤɚɪɩɚɬɫɶɤɨʀ ɨɛɥɚɫɬɿ) ɡɚ 
ɩɿɞɬɪɢɦɤɢ ɬɟɯɧɨɥɨɝɚ ɋɤɥɿɮɨɫ Ƚ.ȼ. ɿ ɤɟɪɿɜɧɢɰɬɜɚ ɩɿɞɩɪɢєɦɫɬɜɚ. 

ɉɨɩɟɪɟɞɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɫɜɿɞɱɢɥɢ ɧɚɹɜɧɿɫɬɶ ɬɚɤɨɝɨ ɩɨɬɟɧɰɿɣɧɨɝɨ  ɪɢɡɢɤɭ 
ɹɤ ɛɚɤɬɟɪɿɚɥɶɧɟ ɨɛɫɿɦɟɧɿɧɧɹ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ ɩɪɢ ɩɨɝɿɪɲɟɧɧɿ ɩɨɝɨɞɧɢɯ ɭɦɨɜ 
(ɡɥɢɜɢ, ɜɨɞɨɩɿɥɥɹ). Ɍɪɚɞɢɰɿɣɧɨ ɞɥɹ ɨɛɪɨɛɥɟɧɧɹ єɦɤɨɫɬɟɣ ɬɚ ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɭ 
ɫɢɫɬɟɦɚɯ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ (ɹɤɿ є ɚɧɚɥɨɝɨɦ ɬɚɤɢɯ ɫɢɫɬɟɦ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɩɨ 
ɜɢɪɨɛɧɢɰɬɜɭ ɮɚɫɨɜɚɧɢɯ ɜɨɞ) ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɯɥɨɪɜɦɿɫɧɿ ɪɟɚɝɟɧɬɢ, 
ɧɚɜɿɬɶ ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɜɢɬɪɚɬɢ ɩɪɢ ɰɶɨɦɭ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɜɨɞɢ ɞɥɹ 
ɜɿɞɦɢɜɚɧɧɹ ɡɚɥɢɲɤɿɜ ɪɟɚɝɟɧɬɿɜ [2]. Ɍɚɤɢɣ ɩɿɞɯɿɞ ɧɟ ɦɨɠɟ ɛɭɬɢ ɩɪɢɣɧɹɬɧɢɦ ɞɥɹ 
ɩɿɞɩɪɢєɦɫɬɜ, ɳɨ ɜɢɪɨɛɥɹɸɬɶ ɮɚɫɨɜɚɧɿ ɦɿɧɟɪɚɥɶɧɿ ɜɨɞɢ, ɚɞɠɟ ɜɿɧ ɩɨɬɪɟɛɭє 
ɞɨɞɚɬɤɨɜɢɯ ɜɢɬɪɚɬ ɰɿɧɧɨɝɨ ɦɿɧɟɪɚɥɶɧɨɝɨ ɩɪɨɞɭɤɬɭ ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ. 

Ɋɨɛɨɬɚ, ɳɨ ɛɭɥɚ ɜɢɤɨɧɚɧɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ [3], ɡɚɫɜɿɞɱɢɥɚ, ɩɨ-ɩɟɪɲɟ, 
ɩɨɡɢɬɢɜɧɢɣ ɪɟɡɭɥɶɬɚɬ ɧɚɜɿɬɶ ɩɿɞ ɱɚɫ ɟɤɫɬɪɟɦɚɥɶɧɨʀ ɫɢɬɭɚɰɿʀ. ɉɨ ɞɪɭɝɟ, 
ɜɿɞɡɧɚɱɚєɦɨ ɡɦɟɧɲɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɜɢɬɪɚɬ ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ  ɭ 3.5 ɪɚɡɢ. ɇɟ 
ɦɟɧɲ ɜɚɠɥɢɜɨɸ є ɤɨɧɫɬɚɬɚɰɿɹ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɤɨɧɰɟɧɬɪɚɰɿɣ ɪɟɚɝɟɧɬɭ ɞɥɹ 
ɨɛɪɨɛɥɟɧɧɹ єɦɤɨɫɬɟɣ ɿ ɬɪɭɛɨɩɪɨɜɨɞɿɜ ɬɚɤɢɦ, ɳɨ ʀɯ ɩɨɬɪɟɛɭє ɨɛɥɚɞɧɚɧɧɹ 
ɩɿɞɩɪɢєɦɫɬɜɚ. 

Ʌɿɬɟɪɚɬɭɪɚ 

   1. Ɍɍ ɍ 24.1-25274537-005-2003 ɡɿ ɡɦɿɧɚɦɢ № 1 ɬɚ №2 «Ɋɟɚɝɟɧɬ ɤɨɦɩɥɟɤɫɧɨʀ 
ɞɿʀ «Ⱥɤɜɚɬɨɧ-10» (ȼɢɫɧɨɜɨɤ Ⱦɟɪɠɚɜɧɨʀ ɫɚɧɿɬɚɪɧɨ-ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɨʀ ɟɤɫɩɟɪɬɢɡɢ 
ɆɈɁ ɍɤɪɚʀɧɢ ɜɿɞ 02/07/2013 ɪ № 05.03.02-04/58289) 

   2. Ʉɪɚɜɱɟɧɤɨ ȼ.Ⱥ. Ⱥɧɚɥɿɬɢɱɧɢɣ ɨɝɥɹɞ ɦɟɬɨɞɿɜ ɡɧɟɡɚɪɚɠɟɧɧɹ ɩɢɬɧɨʀ ɜɨɞɢ ɜ 
ɫɢɫɬɟɦɚɯ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ / ȼ. Ⱥ. Ʉɪɚɜɱɟɧɤɨ, Ɉ. ȼ. Ʉɪɚɜɱɟɧɤɨ, Ɉ. ɋ. ɉɚɧɱɟɧɤɨ  
Ɍɟɤɫɬ  -  «ȿɌȿȼɄ – 2017»: Ɇɿɠɧɚɪɨɞɧɢɣ ɤɨɧɝɪɟɫ ɬɚ ɬɟɯɧɿɱɧɚ ɜɢɫɬɚɜɤɚ»: Ɂɛ 
ɞɨɩɨɜɿɞɟɣ. ɦ.ɑɨɪɧɨɦɨɪɫɶɤ, 12-16 ɱɟɪɜɧɹ 2017ɪ.- Ʉ.:ɌɈȼ «ɉɪɚɣɦ-ɉɪɿɧɬ», 2017. 
- ɋ.26-37. 

   3. Ɇɟɬɨɞɢɱɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɡɚɫɨɛɭ «Ⱥɤɜɚɬɨɧ-10» ɞɥɹ 
ɡɧɟɡɚɪɚɠɟɧɧɹ ɨɛ’єɤɬɿɜ ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ ɿ ɜɨɞɢ ɩɪɢ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɦɭ, 
ɚɜɬɨɧɨɦɧɨɦɭ ɬɚ ɞɟɰɟɧɬɪɚɥɿɡɨɜɚɧɨɦɭ ɜɨɞɨɩɨɫɬɚɱɚɧɧɿ. № 16-2010 ɜɿɞ 
06.02.2010. – Ʉɢʀɜ: ɆɈɁ ɍɤɪɚʀɧɢ, 2010.  
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ɈȻȽɊɍɇɌɍȼȺɇɇə  ɄɄɌ ɇȺ ɉȱȾɉɊɂЄɆɋɌȼȱ,  
ɓɈ ȼɂɊɈȻɅəЄ ɎȺɋɈȼȺɇȱ ȼɈȾɂ ɌȺ ɇȺɉɈȲ 

 
Ɍɪɚɧɞɚɫɿɪ ɋ. ȱ.   

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɩɪɨɮɟɫɨɪ, ɞ. ɦɟɞ. ɧ. ɋɬɪɿɤɚɥɟɧɤɨ Ɍ. ȼ. 
 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ɏȺɋɋɉ - ɩɥɚɧ ɹɤ ɦɟɬɨɞ ɤɨɧɬɪɨɥɸ ɜɢɪɨɛɧɢɰɬɜɚ ɩɢɬɧɨʀ ɜɨɞɢ ɿ ɫɚɧɿɬɚɪɧɨʀ 
ɛɟɡɩɟɤɢ ɩɪɚɰɿɜɧɢɤɿɜ, ɪɨɡɪɨɛɥɟɧɨ ɡɚ ɧɚɲɨɸ ɭɱɚɫɬɸ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ Ʉɨɦɩɚɧɿʀ 
Rusnac-MoldAqua, ɳɨ є ɧɚɣɛɿɥɶɲɢɦ ɜ Ɇɨɥɞɨɜɿ ɜɢɪɨɛɧɢɤɨɦ ɮɚɫɨɜɚɧɨʀ 
ɩɪɨɞɭɤɰɿʀ - ɩɪɢɪɨɞɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ, ɩɢɬɧɢɯ ɜɨɞ, ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɧɚɩɨʀɜ 
ɬɨɳɨ. ȼɚɠɥɢɜɿɫɬɶ ɫɢɫɬɟɦɚɬɢɱɧɨʀ ɪɨɛɨɬɢ ɩɨ ɡɚɛɟɡɩɟɱɟɧɧɸ ɛɟɡɩɟɱɧɨɫɬɿ ɬɚ 
ɹɤɨɫɬɿ ɩɪɨɞɭɤɬɿɜ ɯɚɪɱɭɜɚɧɧɹ, ɡɚɫɧɨɜɚɧɨʀ ɧɚ ɩɨɩɟɪɟɞɠɟɧɧɿ ɩɨɹɜɢ ɦɨɠɥɢɜɢɯ 
ɪɢɡɢɤɿɜ ʀʀ ɜɢɪɨɛɧɢɰɬɜɚ, є ɧɟɜɿɞ’єɦɧɨɸ ɫɤɥɚɞɨɜɨɸ ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɨɦ ɿ 
ɨɩɬɢɦɿɡɚɰɿʀ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɩɪɨɞɭɤɰɿʀ. Ⱥɞɠɟ ɤɪɢɬɢɱɧɿ ɤɨɧɬɪɨɥɶɧɿ ɬɨɱɤɢ 
(ɄɄɌ) ɜɢɪɨɛɧɢɰɬɜɚ ɩɨɜɢɧɧɿ ɛɭɬɢ ɞɟɬɚɥɶɧɨ ɪɨɡɪɨɛɥɟɧɿ ɿ ɞɨɤɭɦɟɧɬɚɥɶɧɨ 
ɨɮɨɪɦɥɟɧɿ.  

Ɋɚɡɨɦ ɡ ɬɢɦ, ɜɫɬɚɧɨɜɥɟɧɿ ɄɄɌ ɩɨɜɢɧɧɿ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɬɿɥɶɤɢ ɞɥɹ ɰɿɥɟɣ 
ɭɩɪɚɜɥɿɧɧɹ ɛɟɡɩɟɤɨɸ ɩɟɜɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɚɞɠɟ ɞɥɹ ɫɯɨɠɢɯ ɡɚɫɨɛɿɜ ɜɢɪɨɛɧɢɰɬɜɚ 
ɩɪɨɞɭɤɬɿɜ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɹɜɥɟɧɿ ɪɿɡɧɿ ɧɟɛɟɡɩɟɤɢ, ɿ ɜɿɞɩɨɜɿɞɧɨ, ɞɥɹ ɧɢɯ ɛɭɞɭɬɶ 
ɪɿɡɧɿ ɤɪɢɬɢɱɧɿ ɤɨɧɬɪɨɥɶɧɿ ɬɨɱɤɢ. 

ȼɢɤɨɧɚɧɢɣ ɝɪɭɩɨɸ ɏȺɋɋɉ ɚɧɚɥɿɡ ɧɟɛɟɡɩɟɱɧɢɯ ɱɢɧɧɢɤɿɜ ɜɢɪɨɛɧɢɰɬɜɚ 
ɦɿɧɟɪɚɥɶɧɨʀ ɜɨɞɢ ɞɨɡɜɨɥɢɜ ɜɢɞɿɥɢɬɢ 6 ɄɄɌ:  

1) ɞɨɛɭɜɚɧɧɹ ɜɨɞɢ ɡ ɞɠɟɪɟɥɚ (ɧɟɛɟɡɩɟɱɧɿ ɱɢɧɧɢɤɢ – ɛɿɨɥɨɝɿɱɧɢɣ ɿ 
ɯɿɦɿɱɧɢɣ);  

2) єɦɤɨɫɬɿ ɧɚɤɨɩɢɱɟɧɧɹ ɜɨɞɢ (ɧɟɛɟɡɩɟɱɧɢɣ ɱɢɧɧɢɤ – ɛɿɨɥɨɝɿɱɧɢɣ);  
3) ɦɟɯɚɧɿɱɧɢɣ ɮɿɥɶɬɪ (ɯɿɦɿɱɧɢɣ ɧɟɛɟɡɩɟɱɧɢɣ ɱɢɧɧɢɤ);  
4) ɡɚɥɢɲɤɨɜɿ ɤɿɥɶɤɨɫɬɿ ɞɿɸɱɢɯ ɪɟɱɨɜɢɧ ɩɿɫɥɹ ɦɢɣɤɢ ɿ ɞɟɡɿɧɮɟɤɰɿʀ єɦɤɨɫɬɟɣ 

ɧɚɤɨɩɢɱɟɧɧɹ (ɧɟɛɟɡɩɟɱɧɿ ɱɢɧɧɢɤɢ – ɛɿɨɥɨɝɿɱɧɢɣ ɿ ɯɿɦɿɱɧɢɣ);  
5) ɪɨɡɥɢɜ ɿ ɟɬɢɤɟɬɭɜɚɧɧɹ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ (ɧɟɛɟɡɩɟɱɧɿ ɱɢɧɧɢɤɢ – 

ɛɿɨɥɨɝɿɱɧɢɣ ɿ ɯɿɦɿɱɧɢɣ);  
6) ɡɛɟɪɿɝɚɧɧɹ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ (ɧɟɛɟɡɩɟɱɧɢɣ ɱɢɧɧɢɤ – ɛɿɨɥɨɝɿɱɧɢɣ). 
Ⱦɥɹ ɤɨɠɧɨʀ ɄɄɌ ɜɢɡɧɚɱɟɧɿ ɤɪɢɬɟɪɿʀ ɿ ɩɨɤɚɡɧɢɤɢ ɤɪɢɬɢɱɧɨʀ ɦɟɠɿ (ɞɥɹ 

ɤɨɠɧɨɝɨ ɩɨɤɚɡɧɢɤɚ), ɧɚɩɪɚɰɶɨɜɚɧɿ ɤɨɪɢɝɭɜɚɥɶɧɿ ɞɿʀ, ɨɫɨɛɥɢɜɨɫɬɿ ɩɟɪɟɜɿɪɤɢ ʀɯ 
ɞɿєɜɨɫɬɿ (ɩɟɪɿɨɞɢɱɧɿɫɬɶ ɿ ɬɟɪɦɿɧɢ ɜɢɤɨɧɚɧɧɹ ɜ ɥɚɛɨɪɚɬɨɪɿʀ, ɋȿɋ ɱɢ ɜ ɇȾȱ 
ɜɿɞɩɨɜɿɞɧɨɝɨ ɧɚɩɪɹɦɤɭ), ɚ ɬɚɤɨɠ ɩɟɪɟɥɿɤ ɞɨɤɭɦɟɧɬɚɰɿʀ, ɞɟ ɦɚɸɬɶ ɛɭɬɢ 
ɡɚɪɟєɫɬɪɨɜɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɜ ɤɨɠɧɿɣ ɄɄɌ. 

Ɉɞɧɨɱɚɫɧɨ ɫɬɜɨɪɟɧɨɸ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɝɪɭɩɨɸ ɏȺɋɋɉ ɧɚɩɪɚɰɶɨɜɚɧɿ 
ɦɚɬɟɪɿɚɥɢ ɳɨɞɨ ɦɟɬɨɞɢɱɧɨʀ ɫɤɥɚɞɨɜɨʀ ɪɨɛɨɬɢ (ɜɿɞɛɿɪ ɡɪɚɡɤɿɜ ɜɨɞɢ ɞɥɹ 
ɩɪɨɜɟɞɟɧɧɹ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɬɨɳɨ), ɚ ɬɚɤɨɠ 
ɨɫɨɛɥɢɜɨɫɬɟɣ ɞɨɬɪɢɦɚɧɧɹ ɫɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɢɯ ɭɦɨɜ ɩɪɚɰɿ, ɜɢɪɨɛɧɢɱɨʀ 
ɫɚɧɿɬɚɪɿʀ ɬɚ ɨɫɨɛɢɫɬɨʀ ɝɿɝɿєɧɢ ɩɪɚɰɿɜɧɢɤɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ. Ⱦɿєɜɿɫɬɶ 
ɪɨɡɪɨɛɥɟɧɢɯ ɡɚɯɨɞɿɜ ɩɿɞɬɜɟɪɞɠɟɧɚ ɜɢɫɨɤɨɸ ɹɤɿɫɬɸ ɩɪɨɞɭɤɰɿʀ, ɳɨ ʀʀ 
ɜɢɪɨɛɥɹɸɬɶ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿɄɨɦɩɚɧɿʀ Rusnac-MoldAqua.  
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ȼɨɞɚ, ɞɨɛɵɜɚɟɦɚɹ ɢɡ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ ɨɛɨɝɚɳɟɧɧɚɹ ɩɪɢɪɨɞɧɵɦ 
ɫɨɫɬɚɜɨɦ ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɹɜɥɹɟɬɫɹ ɩɪɢɪɨɞɧɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɜɨɞɨɣ. 
ɇɟɤɨɬɨɪɵɟ ɜɨɞɵ, ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɨɧɢ ɬɟɪɹɸɬ ɜɫɟ ɩɨɥɟɡɧɵɟ ɜɟɳɟɫɬɜɚ ɩɪɢ 
ɪɨɡɥɢɜɟ, ɧɟ ɩɪɨɞɚɸɬ ɜ ɛɭɬɵɥɤɚɯ. ɇɨ ɢ ɛɭɬɢɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ ɬɚɤɠɟ ɦɨɠɟɬ 
ɛɵɬɶ ɩɨɥɟɡɧɚ, ɬɚɤ ɤɚɤ ɜ ɧɟɣ ɨɫɬɚɟɬɫɹ ɩɪɢɪɨɞɧɵɣ ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ, 
ɤɨɬɨɪɵɣ ɧɟɥɶɡɹ ɜɨɫɫɨɡɞɚɬɶ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɫɩɨɫɨɛɨɦ. ȼ ɫɪɟɞɧɟɦ ɭɤɪɚɢɧɟɰ ɜ 
ɝɨɞ ɩɨɬɪɟɛɥɹɟɬ ɨɤɨɥɨ 40 ɥ ɦɢɧɟɪɚɥɶɧɨɣ ɜɨɞɵ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɧɢɡɤɢɦ 
ɩɨɤɚɡɚɬɟɥɟɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɟɜɪɨɩɟɣɫɤɢɦɢ ɫɬɪɚɧɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɷɬɨɬ 
ɩɨɤɚɡɚɬɟɥɶ ɫɨɫɬɚɜɥɹɟɬ 120 ɥ. 

Ⱥɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɫɧɨɜɧɵɟ 
ɩɨɫɬɚɜɳɢɤɢ ɧɚ ɪɵɧɤɟ ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɞ ɜ ɍɤɪɚɢɧɟ: IDS Group Ukraine 

(ɤɨɦɩɚɧɢɢ ɩɪɢɧɚɞɥɟɠɚɬ ɬɨɪɝɨɜɵɟ ɦɚɪɤɢ «Ɇɨɪɲɢɧɫɤɚɹ», «Ɇɢɪɝɨɪɨɞɫɤɚɹ», 
«Ⱥɥɹɫɤɚ», «Ɍɪɭɫɤɚɜɟɰɤɚɹ», ɚ ɬɚɤɠɟ ɦɢɧɟɪɚɥɶɧɚɹ ɜɨɞɚ «Ȼɨɪɠɨɦɢ); «Ʉɨɤɚ-

Ʉɨɥɚ Ȼɟɜɟɪɢɞɠɢɡ ɍɤɪɚɢɧɚ» (ɛɪɟɧɞ «BonAqua»), «Ɉɛɨɥɨɧɶ» (ɦɢɧɟɪɚɥɶɧɚɹ ɢ 
ɩɢɬɶɟɜɚɹ ɜɨɞɚ ɬɨɪɝɨɜɵɯ ɦɚɪɨɤ «Ɉɛɨɥɨɧɫɶɤɚ», «ɉɪɨɡɨɪɚ»); «Ɋɨɫɢɧɤɚ» (ɌɆ 
«ɋɨɮɿɹ Ʉɢʀɜɫɶɤɚ»), «ɗɪɥɚɧ» (ɌɆ «Ɂɧɚɦɟɧɨɜɫɤɚɹ»), ɋɜɚɥɹɜɫɤɢɣ ɡɚɜɨɞ 
ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɞ (ɦɢɧɟɪɚɥɶɧɚɹ ɜɨɞɚ ɬɨɪɝɨɜɵɯ ɦɚɪɨɤ ɌɆ «ɉɨɥɹɧɚ Ʉɜɚɫɨɜɚ», 
«ɋɜɚɥɹɜɚ», «Ʌɭɠɚɧɫɤɚɹ», «ɉɨɥɹɧɚ ɞɠɟɪɟɥɶɧɚ»). Ɋɵɧɨɤ ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɞ ɜ 
ɍɤɪɚɢɧɟ ɩɪɟɞɫɬɚɜɥɟɧ ɦɧɨɝɢɦɢ ɬɨɪɝɨɜɵɦɢ ɦɚɪɤɚɦɢ, ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ 
ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ «Ɇɨɪɲɢɧɫɤɚɹ», «Ɇɢɪɝɨɪɨɞɫɤɚɹ», «ȻɨɧȺɤɜɚ», 
«Ɂɧɚɦɟɧɨɜɫɤɚɹ», «Ɉɛɨɥɨɧɫɤɚɹ», «Ɍɪɭɫɤɚɜɟɰɤɚɹ», «ɉɨɥɹɧɚ Ʉɜɚɫɨɜɚ», 
«ɉɪɨɡɨɪɚ», «ɋɨɮɢɹ Ʉɢɟɜɫɤɚɹ». 

ɇɚɦɢ ɛɵɥ ɢɡɭɱɟɧ ɪɵɧɨɤ (ɚɫɫɨɪɬɢɦɟɧɬ, ɰɟɧɚ, ɫɨɫɬɚɜ, ɩɪɨɢɡɜɨɞɢɬɟɥɶ) 
ɛɭɬɢɥɢɪɨɜɚɧɧɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬɫɹ ɜ Ʉɪɢɜɨɦ Ɋɨɝɟ 
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɜ ɫɟɬɢ ɩɪɨɞɭɤɬɨɜɵɯ ɦɚɝɚɡɢɧɨɜ ȺɌȻ, ɮɪɟɲɦɚɪɤɟɬɚ 

«Ȼɪɭɫɧɢɱɤɚ», ɩɪɨɞɭɤɬɨɜɨɦ ɝɢɩɟɪɦɚɪɤɟɬɟ «Ⱥɲɚɧ».      
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɥɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ ɡɚɧɢɦɚɟɬ ɦɢɧɟɪɚɥɶɧɚɹ 

ɫɬɨɥɨɜɚɹ ɜɨɞɚ «Ɇɨɪɲɢɧɫɤɚɹ». Ɉɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɥɟɞɭɸɳɟɣ ɥɢɧɟɣɤɨɣ:  
ɩɪɟɦɢɭɦ - ɜɵɩɭɫɤɚɟɬɫɹ ɜ ɫɬɟɤɥɹɧɧɵɯ ɛɭɬɵɥɤɚɯ ɨɛɴɟɦɨɦ 0,33 ɢ 0,5 ɥ; ɫɩɨɪɬɢɤ 
– ɛɭɬɵɥɤɚ ɨɛɴɟɦɨɦ 0,33 ɥ ɫ ɞɨɡɚɬɨɪɨɦ; ɧɟɝɚɡɢɪɨɜɚɧɧɚɹ ɢ ɫɥɚɛɨɝɚɡɢɪɨɜɚɧɧɚɹ 

ɜɨɞɚ ɜ ɉɗɌ-ɛɭɬɵɥɤɚɯ 0,33, 0,5, 0,75 ɢ 1,5 ɥ; ɫɢɥɶɧɨɝɚɡɢɪɨɜɚɧɧɚɹ ɜ ɛɭɬɵɥɤɟ 
ɨɛɴɟɦɨɦ 1,5 ɥ; ɩɢɬɶɟɜɚɹ ɜɨɞɚ ɜ ɛɨɥɶɲɨɣ ɭɩɚɤɨɜɤɟ ɨɛɴɟɦɨɦ 3 ɥ (ɜɚɪɢɚɧɬ ɞɥɹ 
ɠɟɧɳɢɧ) ɢ 6 ɥ (ɜɚɪɢɚɧɬ ɞɥɹ ɦɭɠɱɢɧ). ɗɬɚ ɦɢɧɟɪɚɥɶɧɚɹ ɜɨɞɚ ɞɨɛɵɜɚɟɬɫɹ ɢɡ 
Ɇɨɪɲɢɧɫɤɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ ɫɪɚɡɭ ɠɟ ɪɚɡɥɢɜɚɟɬɫɹ ɜ ɛɭɬɵɥɤɢ. ȼɨɞɚ ɩɪɨɯɨɞɢɬ 
ɬɨɥɶɤɨ ɱɟɪɟɡ ɦɟɯɚɧɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɢ ɧɟ ɬɟɪɹɟɬ ɫɜɨɣ ɩɪɢɪɨɞɧɵɣ ɯɢɦɢɱɟɫɤɢɣ 
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ɫɨɫɬɚɜ ɢ ɮɢɡɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ, ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɚɦ ɧɢɡɤɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ, 
ɤɨɥɢɱɟɫɬɜɨ ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɥɟɣ ɜ ɧɟɣ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,1-0,4 ɝ/ɥ. 

ɉɨ ɧɚɲɢɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, Ɇɢɪɝɨɪɨɞɫɤɚɹ ɦɢɧɟɪɚɥɶɧɚɹ ɜɨɞɚ ɭɜɟɪɟɧɧɨ 
ɡɚɧɢɦɚɟɬ ɜɬɨɪɨɟ ɦɟɫɬɨ, ɯɨɬɹ ɥɢɧɟɣɤɚ ɟɟ ɧɚɢɦɟɧɨɜɚɧɢɣ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ: 
«Ɇɢɪɝɨɪɨɞɫɶɤɚ», «Ɇɢɪɝɨɪɨɞɫɶɤɚ Ʌɚɝɿɞɧɚ», «ɋɬɚɪɢɣ Ɇɢɪɝɨɪɨɞ». ɗɬɚ ɜɨɞɚ 
ɪɚɡɥɢɜɚɟɬɫɹ ɜ ɉɗɌ-ɛɭɬɵɥɤɢ ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ: ɨɬ 0,33 ɞɨ 1,5 ɥ. Ɉɧɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ Ɇɢɪɝɨɪɨɞɫɤɨɦ ɡɚɜɨɞɟ ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɞ. Ɂɚɜɨɞ ɨɫɧɚɳɟɧ 
ɫɨɜɪɟɦɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɦɭ ɛɵɬɶ ɨɞɧɢɦ ɢɡ ɩɟɪɟɞɨɜɵɯ ɜ 
ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɨɬɪɹɫɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɞ. Ɇɢɪɝɨɪɨɞɫɤɚɹ 
ɜɨɞɚ ɢɦɟɟɬ ɩɪɢɹɬɧɵɣ ɫɨɥɨɧɨɜɚɬɵɣ ɜɤɭɫ ɢ ɭɦɟɪɟɧɧɵɣ ɭɪɨɜɟɧɶ 
ɦɢɧɟɪɚɥɢɡɚɰɢɢ. ȼ ɟɟ ɫɨɫɬɚɜɟ ɧɚɯɨɞɹɬɫɹ ɢɨɧɵ ɇɚɬɪɢɹ, Ʉɚɥɢɹ, Ʉɚɥɶɰɢɹ, 
Ɇɚɝɧɢɹ, ɋɭɥɶɮɚɬ-ɢɨɧɵ, Ƚɢɞɪɨɤɚɪɛɨɧɚɬ-ɢɨɧɵ, ɞɪ. Ɍɚɤɠɟ ɨɧɚ ɫɨɞɟɪɠɢɬ 
ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɚɪɛɨɧɨɜɟ ɤɢɫɥɨɬɵ, ɭɝɥɟɜɨɞɵ ɬɢɩɚ ɦɚɥɶɬɨɡɵ ɢ 
ɫɚɯɚɪɨɡɵ, ɚɦɢɧɨɫɨɟɞɢɧɟɧɢɹ ɬɢɩɚ ɰɢɫɬɟɢɧɚ. 

Ⱦɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɚɫɫɨɪɬɢɦɟɧɬɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɨɞɚ 
ɩɨɞ ɬɨɪɝɨɜɨɣ ɦɚɪɤɨɣ BonAqua. ɇɚ ɩɨɥɤɚɯ ɦɚɝɚɡɢɧɨɜ ɧɚɲɟɝɨ ɝɨɪɨɞɚ ɦɨɠɧɨ 
ɜɫɬɪɟɬɢɬɶ ɝɚɡɢɪɨɜɚɧɧɭɸ, ɧɟɝɚɡɢɪɨɜɚɧɧɭɸ ɢ ɫɪɟɞɧɟɝɚɡɢɪɨɜɚɧɧɭɸ 
ɛɭɬɢɥɢɪɨɜɚɧɧɭɸ ɜɨɞɭ ɜ ɫɬɟɤɥɹɧɧɵɯ ɛɭɬɵɥɤɚɯ 0,25 ɥ, ɢ ɜ ɉɗɌ-ɛɭɬɵɥɤɚɯ 
ɨɛɴɟɦɨɦ 0,5, 1 ɢ 1,5 ɥ.   Ⱦɨɛɵɜɚɟɬɫɹ ɜɨɞɚ ɞɚɧɧɨɣ ɬɨɪɝɨɜɨɣ ɦɚɪɤɢ ɢɡ 
ɚɪɬɟɡɢɚɧɫɤɢɯ ɫɤɜɚɠɢɧ ɢ ɩɪɨɯɨɞɢɬ ɬɨɥɶɤɨ ɦɟɯɚɧɢɱɟɫɤɭɸ ɮɢɥɶɬɪɚɰɢɸ, 
ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɫɨɯɪɚɧɹɟɬ ɫɜɨɣ ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɦɢɧɟɪɚɥɨɜ. 

Ɇɢɧɟɪɚɥɶɧɚɹ ɜɨɞɚ «Ȼɨɪɠɨɦɢ» ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɬɨɪɝɨɜɵɯ 
ɦɚɝɚɡɢɧɚɯ Ʉɪɢɜɨɝɨ Ɋɨɝɚ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɷɬɨɬ ɢɡɜɟɫɬɧɵɣ ɜ ɦɢɪɟ ɛɪɟɧɞ 
ɢɦɩɨɪɬɢɪɭɟɬɫɹ ɜ ɧɚɲɭ ɫɬɪɚɧɭɢɡ Ƚɪɭɡɢɢ. ȼɵɩɭɫɤɚɟɬɫɹ ɜ ɫɬɟɤɥɟ 0,33 ɢ 0,5 ɥ; ɜ 
ɉɗɌ-ɭɩɚɤɨɜɤɟ 0,5 ɢ 0,75 ɥ; ɚ ɬɚɤɠɟ ɜ ɛɚɧɤɟ 0,33ɥ. ȼɨɞɚ ɨɛɥɚɞɚɟɬ ɭɧɢɤɚɥɶɧɵɦ 
ɤɨɦɩɥɟɤɫɨɦ ɦɢɧɟɪɚɥɨɜ ɜɭɥɤɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ.  

Ɍɚɤɠɟ ɦɵ ɩɨɩɵɬɚɥɢɫɶ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɰɟɧɵ ɦɢɧɟɪɚɥɶɧɨɣ 
ɛɭɬɢɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, ɩɪɨɞɚɜɚɟɦɨɣ ɜ ɬɨɪɝɨɜɵɯ ɦɚɝɚɡɢɧɚɯ Ʉɪɢɜɨɝɨ Ɋɨɝɚ. 
ɍɱɢɬɵɜɚɹ ɛɨɥɶɲɨɣ ɚɫɫɨɪɬɢɦɟɧɬ ɪɟɚɥɢɡɭɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɦɵ ɩɪɢɜɟɞɟɦ 
ɞɚɧɧɵɟ ɬɨɥɶɤɨ ɩɨ ɨɬɞɟɥɶɧɵɦ ɜɢɞɚɦ ɦɢɧɟɪɚɥɶɧɨɣ ɜɨɞɵ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 
«Ɇɨɪɲɢɧɫɤɚɹ» ɧɟɝɚɡɢɪɨɜɚɧɧɚɹ,  ɫɢɥɶɧɨɝɚɡɢɪɨɜɚɧɧɚɹ, ɫɥɚɛɨɝɚɡɢɪɨɜɚɧɧɚɹ 
ɨɛɴɟɦɨɦ 1,5 ɥ ɫɬɨɢɬ ɨɬ 9,45 ɞɨ 10,40 ɝɪɧ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɰɟɧɚ ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɨɞɵ «Ɇɢɪɝɨɪɨɞɫɤɚɹ» ɬɚɤɢɦ ɠɟ ɨɛɴɟɦɨɦ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ ɢ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 
8,80 ɞɨ 9,30 ɝɪɧ. ɞɥɹ ɧɟɝɚɡɢɪɨɜɚɧɧɨɣ ɢ ɫɥɚɛɨɝɚɡɢɪɨɜɚɧɧɨɣ ɢ ɞɨ 10,20 ɝɪɧ. ɞɥɹ 
ɫɢɥɶɧɨɝɚɡɢɪɨɜɚɧɧɨɣ. ɐɟɧɚ «Ȼɨɪɠɨɦɢ» 0,5 ɥ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 15,30 (ɉɗɌ) ɞɨ 
20,60 (ɫɬɟɤɥɨ). ɗɬɨ ɧɚɦɧɨɝɨ ɜɵɲɟ, ɱɟɦ ɰɟɧɚ ɬɚɤɨɝɨ ɠɟ ɨɛɴɟɦɚ «Ɇɨɪɲɢɧɫɤɨɣ» 
(ɉɗɌ) – ɨɤɨɥɨ 8 ɝɪɧ. ɢ «Ɇɢɪɝɨɪɨɞɫɤɨɣ» (ɉɗɌ) – ɜ ɫɪɟɞɧɟɦ 7 ɝɪɧ. 

ɂɬɚɤ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɪɵɧɨɤ ɦɢɧɟɪɚɥɶɧɨɣ ɜɨɞɵ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ 
ɩɪɢɥɚɜɤɚɯ ɧɟɤɨɬɨɪɵɯ ɬɨɪɝɨɜɵɯ ɦɚɝɚɡɢɧɨɜ Ʉɪɢɜɨɝɨ Ɋɨɝɚ Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɨɣ 
ɨɛɥɚɫɬɢ, ɦɵ ɩɪɢɲɥɢ ɤ ɜɵɜɨɞɭ: ɚɫɫɨɪɬɢɦɟɧɬ ɷɬɨɣ ɩɪɨɞɭɤɰɢɢ ɞɨɫɬɚɬɨɱɧɨ 
ɲɢɪɨɤ; ɰɟɧɨɜɚɹ ɩɨɥɢɬɢɤɚ ɞɟɦɨɤɪɚɬɢɱɧɚɹ ɢ ɤɚɠɞɵɣ ɬɨɜɚɪ ɧɚɣɞɟɬ ɫɜɨɟɝɨ 
ɩɨɤɭɩɚɬɟɥɹ; ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɷɬɢɯ ɜɨɞ ɩɨɡɜɨɥɹɟɬ ɭɩɨɬɪɟɛɥɹɬɶ ɢɯ 
ɲɢɪɨɤɢɦ ɫɥɨɹɦ ɧɚɫɟɥɟɧɢɹ; ɪɚɡɥɢɱɧɚɹ ɭɩɚɤɨɜɤɚ ɢ ɨɛɴɟɦ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɤɚɠɞɨɦɭ ɩɨɬɪɟɛɢɬɟɥɸ ɜɵɛɪɚɬɶ ɜɨɞɭ ɧɚ ɫɜɨɣ ɜɤɭɫ. 
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Ⱦɍ «ɍɤɪɚʀɧɫɶɤɢɣ ɇȾȱ ɦɟɞɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ ɬɚ ɤɭɪɨɪɬɨɥɨɝɿʀ ɆɈɁ ɍɤɪɚʀɧɢ»,  
ɦ. Ɉɞɟɫɚ 

 

Ɂɚ ɨɫɬɚɧɧɿ ɪɨɤɢ ɜ ɍɤɪɚʀɧɿ ɡɧɚɱɧɨ ɡɪɨɫɥɚ ɩɨɬɪɟɛɚ ɧɚɫɟɥɟɧɧɹ ɭ  ɮɚɫɨɜɚɧɢɯ 
ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞɚɯ, ɹɤ ɩɪɢɪɨɞɧɢɯ ɫɬɨɥɨɜɢɯ ɬɚɤ ɿ ɥɿɤɭɜɚɥɶɧɨ-ɫɬɨɥɨɜɢɯ. 
Ɉɫɬɚɧɧɿ  ɜɢɤɥɢɤɚɸɬɶ ɡɧɚɱɧɢɣ ɿɧɬɟɪɟɫ ɬɨɦɭ, ɳɨ ɯɜɨɪɿ ɦɨɠɭɬɶ ʀɯ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɟ ɬɿɥɶɤɢ ɭ ɫɚɧɚɬɨɪɧɨ-ɤɭɪɨɪɬɧɢɯ, ɚɥɟ ɿ ɜ ɚɦɛɭɥɚɬɨɪɧɢɯ 
ɭɦɨɜɚɯ. ɉɪɨɛɥɟɦɚ ɝɿɝɿєɧɿɱɧɨʀ ɨɰɿɧɤɢ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ (Ɇȼ) ɛɟɡɩɨɫɟɪɟɞɧɶɨ 
ɩɨɜ’ɹɡɚɧ  ɿɡ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɧɚɫɟɥɟɧɧɹ ɹɤɿɫɧɨɸ ɜɨɞɨɸ, ɹɤɚ ɦɚє ɛɭɬɢ 
ɟɩɿɞɟɦɿɱɧɨ ɛɟɡɩɟɱɧɨɸ, ɬɨɦɭ ɧɟɨɛɯɿɞɧɨɸ ɭɦɨɜɨɸ ɛɟɡɩɟɱɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ 
Ɇȼ є ɜɢɡɧɚɱɟɧɧɹ, ɭ ɩɟɪɲɭ ɱɟɪɝɭ,  ɫɚɧɿɬɚɪɧɨ-ɩɨɤɚɡɨɜɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. 

ɐɟ ɬɢɦ ɛɿɥɶɲ ɜɚɠɥɢɜɨ, ɹɤɳɨ ɜɡɹɬɢ ɞɨ ɭɜɚɝɢ  ɧɚɹɜɧɿɫɬɶ ɫɟɪɟɞ ɧɚɫɟɥɟɧɧɹ 
ɨɫɿɛ, ɿɡ ɡɧɢɠɟɧɢɦɢ ɦɿɫɰɟɜɢɦɢ ɚɛɨ ɡɚɝɚɥɶɧɢɦɢ ɿɦɭɧɧɢɦɢ ɦɟɯɚɧɿɡɦɚɦɢ 
ɡɚɯɢɫɬɭ: ɥɿɬɧɿ ɥɸɞɢ  ɿ ɩɿɞɥɿɬɤɢ, ɩɚɰɿєɧɬɢ ɡ ɨɩɿɤɚɦɢ ɚɛɨ ɜɟɥɢɤɢɦɢ ɪɚɧɚɦɢ, 
ɨɫɨɛɢ, ɹɤɿ ɨɬɪɢɦɭɸɬɶ ɿɦɭɧɨɫɭɩɪɟɫɢɜɧɭ ɬɟɪɚɩɿɸ ɚɛɨ ɯɜɨɪɿɸɬɶ ɧɚ ɋɇȱȾ.  

ɉɪɢɫɭɬɧɿɫɬɶ ɭ Ɇȼ  ɡɛɭɞɧɢɤɿɜ ɿɧɮɟɤɰɿɣɧɢɯɡɚɯɜɨɪɸɜɚɧɶ,ɹɤɿɧɚɥɟɠɚɬɶɞɨ 
ɝɪɭɩɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɩɟɪɟɞɚɸɬɶɫɹɮɟɤɚɥɶɧɨ-ɨɪɚɥɶɧɢɦ ɲɥɹɯɨɦ, ɦɨɠɟ 
ɜɢɤɥɢɤɚɬɢ ɬɹɠɤɿ ɩɨɪɭɲɟɧɧɹ ɡɞɨɪɨɜ’ɹ ɥɸɞɢɧɢ. 

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɡɞɿɣɫɧɟɧɧɹ ɨɰɿɧɤɢ ɫɚɧɿɬɚɪɧɨ-ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɬɚɧɭ 
ɫɜɿɠɟɜɢɝɨɬɨɜɥɟɧɧɢɯ ɬɚ ɜɩɪɨɞɨɜɠ ɡɛɟɪɿɝɚɧɧɹ ɮɚɫɨɜɚɧɢɯ ɧɟɝɚɡɨɜɚɧɢɯ,  
ɫɥɚɛɤɨɝɚɡɨɜɚɧɢɯ ɬɚ ɫɢɥɶɧɨɝɚɡɨɜɚɧɢɯ Ɇȼ ɍɤɪɚʀɧɢ ɭ 2017 ɪ.  

ȼɢɤɨɧɭɸɱɢ  ɫɚɧɿɬɚɪɧɨ-ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɿ ɦɟɬɨɞɢ.  

Ɉɬɪɢɦɚɧɿ ɞɚɧɿ ɝɨɜɨɪɹɬɶ ɩɪɨ ɬɟ, ɳɨ ɭ 2017 ɪ. ɜɢɫɿɸɜɚɧɿɫɬɶ ɤɨɥɿɮɨɪɦɧɢɯ 
ɛɚɤɬɟɪɿɣ ɪɟєɫɬɪɭɜɚɥɚɫɹ ɬɿɥɶɤɢ ɭ ɧɟɝɚɡɨɜɚɧɢɯ ɥɿɤɭɜɚɥɶɧɨ-ɫɬɨɥɨɜɢɯ Ɇȼ ɿ 
ɫɤɥɚɞɚɥɚ 3,0 % , ɹɤ ɿ ɧɟɡɚɞɨɜɿɥɶɧɟ ɡɚɝɚɥɶɧɟ ɦɿɤɪɨɛɧɟ ɱɢɫɥɨ. Pseudomonas 

ɚeruginosa ɭ ɩɪɨɛɚɯ ɧɟ ɡɚɮɿɤɫɨɜɚɧɨ. ɋɚɧɿɬɚɪɧɨ-ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɫɬɚɧ  
ɫɥɚɛɤɨ- ɿ ɫɢɥɶɧɨɝɚɡɨɜɚɧɢɯ Ɇȼ ɛɭɜ ɡɚɞɨɜɿɥɶɧɢɦ. 

 Ɂ ɦɿɧɟɪɚɥɶɧɢɯ ɩɪɢɪɨɞɧɢɯ ɫɬɨɥɨɜɢɯ ɜɨɞ 32 ɧɚɣɦɟɧɭɜɚɧɶ, ɹɤɿ ɞɨɫɥɿɞɠɭɜɚɥɢ 
ɧɚ  ɜɫɬɚɧɨɜɥɟɧɧɹ  ɬɟɪɦɿɧɭ ɩɪɢɞɚɬɧɨɫɬɿ ɞɨ ɫɩɨɠɢɜɚɧɧɹ (єɦɧɨɫɬɿ 0,5; 1,5;            
18,9 L), ɜɩɪɨɞɨɜɠ ɜɿɞ 1 ɞɨ 16 ɦɿɫɹɰɿɜ ɪɟєɫɬɪɭɜɚɥɢ ɡɚɞɨɜɿɥɶɧɢɣ ɫɚɧɿɬɚɪɧɨ-

ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɫɬɚɧ.    
Ɍɚɤɢɦ ɱɢɧɨɦ, ɹɤɿɫɧɢɣ ɫɚɧɿɬɚɪɧɨ-ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɣ ɫɬɚɧ ɭ 2017 ɪ. 

ɫɩɨɫɬɟɪɿɝɚɥɢ  ɭ ɜɫɿɯ ɞɨɫɥɿɞɠɟɧɢɯ ɩɪɢɪɨɞɧɢɯ ɫɬɨɥɨɜɢɯ ɬɚ ɥɿɤɭɜɚɥɶɧɨ-

ɫɬɨɥɨɜɢɯ Ɇȼ ɹɤ ɫɥɚɛɤɨ- ɬɚɤ ɿ ɫɢɥɶɧɨɝɚɡɨɜɚɧɢɯ (ɫɜɿɠɟɜɢɝɨɬɨɜɥɟɧɢɯ ɿ ɩɪɢ 
ɜɫɬɚɧɨɜɥɟɧɧɿ ɬɟɪɦɿɧɿɜ ɡɛɟɪɿɝɚɧɧɹ). Ʌɢɲɟ ɭ 3 % ɡɪɚɡɤɿɜ ɧɟɝɚɡɨɜɚɧɢɯ 
ɥɿɤɭɜɚɥɶɧɨ-ɫɬɨɥɨɜɢɯ ɜɨɞ  ɪɟєɫɬɪɭɜɚɥɢ ɩɟɪɟɜɢɳɟɧɧɹ ɧɨɪɦɚɬɢɜɿɜ ɡɚɝɚɥɶɧɨɝɨ 
ɦɿɤɪɨɛɧɨɝɨ ɱɢɫɥɚ ɬɚ ɤɨɥɿ-ɿɧɞɟɤɫɭ.  
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ɍȾɄ 638.224.24 

 

ȾɈɋɅȱȾɀȿɇɇə ɌȿɏɇɈɅɈȽȱȲ ȼɂɊɈȻɇɂɐɌȼȺ ɉɂɌɇɈȲ ȼɈȾɂ 
ɁȻȺȽȺɑȿɇɈȲ ɃɈȾɈɆ ɌȺ ɋȿɅȿɇɈɆ 

 
Ɉɫɬɚɩɟɧɤɨ ȼ. ȼ., ɞɨɰɟɧɬ, ɤ.ɬ.ɧ., Ɉɥɟɮɿɪ Ɇ. ȼ., ɫɬɭɞɟɧɬ 

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 

 

Ⱦɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɹɤɿɫɧɨʀ ɬɚ ɛɟɡɩɟɱɧɨʀ ɮɚɫɨɜɚɧɨʀ ɩɢɬɧɨʀ ɜɨɞɢ ɫɥɿɞ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɨɞɭ ɡɚɯɢɳɟɧɢɯ ɩɿɞɡɟɦɧɢɯ ɞɠɟɪɟɥ ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ 
ɚɛɨ ɩɢɬɧɭ ɜɨɞɭ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɞɨɞɚɬɤɨɜɨ 
ɨɛɪɨɛɥɟɧɭ ɡ ɦɟɬɨɸ ɩɨɥɿɩɲɟɧɧɹ ʀʀ ɹɤɨɫɬɿ. 

Ɉɛ'єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɶ ɭ ɧɚɲɿɣ ɪɨɛɨɬɿ є ɬɟɯɧɨɥɨɝɿɹ ɩɿɞɝɨɬɨɜɤɢ ɜɨɞɢ ɡɿ 
ɡɛɚɝɚɱɟɧɧɹɦ ʀʀ ɣɨɞɨɦ ɬɚ ɫɟɥɟɧɨɦ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɩɢɬɧɢɯ ɜɨɞ. Ɇɚɬɟɪɿɚɥɨɦ ɞɥɹ 
ɩɪɨɜɟɞɟɧɧɹ ɧɚɭɤɨɜɨʀ ɪɨɛɨɬɢ є ɩɿɞɝɨɬɨɜɥɟɧɚ ɜɨɞɚ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɬɚ 
ɧɟɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɞɠɟɪɟɥ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ.  

ȼɨɞɚ ɩɢɬɧɚ ɡɚ ɭɤɪɚʀɧɫɶɤɢɦ ɡɚɤɨɧɨɞɚɜɫɬɜɨɦ ɡ ɜɟɪɟɫɧɹ 2015 ɪɨɤɭ є 
ɯɚɪɱɨɜɢɦ ɩɪɨɞɭɤɬɨɦ. ȼ ɩɟɪɲɭ ɱɟɪɝɭ ɰɟɣ ɩɪɨɞɭɤɬ ɩɨɜɢɧɟɧ ɛɭɬɢ ɛɟɡɩɟɱɧɢɣ 
ɞɥɹ ɫɩɨɠɢɜɚɱɚ ɬɚ ɦɚɬɢ ɩɪɢєɦɧɢɣ ɫɦɚɤ ɿ ɤɨɥɿɪ. Ⱥɥɟ ɧɟ ɦɟɧɲ ɜɚɠɥɢɜɢɦ є 
ɮɿɡɿɨɥɨɝɿɱɧɚ ɩɨɜɧɨɰɿɧɧɿɫɬɶ ɩɢɬɧɨʀ ɜɨɞɢ. ɇɨɪɦɢ ɦɿɧɟɪɚɥɶɧɨɝɨ ɫɤɥɚɞɭ 
ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɩɨɜɧɨɰɿɧɧɨɫɬɿ ɡɚɡɧɚɱɟɧɨ ɜ Ⱦɋɚɧɉɿɇ 2-2-4-171-10. 

Ɇɿɤɪɨɟɥɟɦɟɧɬ ɣɨɞ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɩɨɤɚɡɧɢɤɿɜ ɮɿɡɿɨɥɨɝɿɱɧɨʀ ɩɨɜɧɨɰɿɧɧɨɫɬɿ ɿ 
ɣɨɝɨ ɨɩɬɢɦɚɥɶɧɚ ɧɨɪɦɚ ɫɬɚɧɨɜɢɬɶ 20-30 ɦɤɝ/ɞɦ3 ɿ ɧɟ ɛɿɥɶɲɟ 50 ɦɤɝ/ɞɦ3. 

Ɂɛɚɥɚɧɫɨɜɚɧɢɣ ɜɦɿɫɬ ɣɨɞɭ ɭ ɩɢɬɧɿɣ ɜɨɞɿ ɜ ɩɨєɞɧɚɧɧɿ ɡ ɪɚɰɿɨɧɚɥɶɧɢɦ 
ɯɚɪɱɭɜɚɧɧɹɦ ɞɨɡɜɨɥɢɬɶ ɩɿɞɬɪɢɦɭɜɚɬɢ ɜ ɧɨɪɦɿ ɳɢɬɨɜɢɞɧɭ ɡɚɥɨɡɭ, ɦɚɬɢ ɝɚɪɧɭ 
ɩɚɦ'ɹɬɶ, ɫɤɨɧɰɟɧɬɪɨɜɚɧɿɫɬɶ, ɜɢɬɪɢɜɚɥɿɫɬɶ, ɜɿɞɫɭɬɧɿɫɬɶ ɞɟɩɪɟɫɢɜɧɨɝɨ ɫɬɚɧɭ ɬɚ 
ɫɬɿɣɤɿɫɬɶ ɞɨ ɫɬɪɟɫɨɜɢɯ ɫɢɬɭɚɰɿɣ. Ɇɟɬɨɸ ɧɚɲɨʀ ɪɨɛɨɬɢ ɛɭɥɨ ɞɨɫɥɿɞɢɬɢ ɩɢɬɧɭ 
ɜɨɞɭ, ɩɨɩɟɪɟɞɧɶɨ ɩɿɞɝɨɬɨɜɥɟɧɭ, ɡ ɞɨɞɚɜɚɧɧɹɦ ɦɿɤɪɨɞɨɡ ɣɨɞɭ. ɇɚɭɤɨɜɨ 
ɞɨɜɟɞɟɧɨ, ɳɨ ɣɨɞ ɡɚɫɜɨɸєɬɶɫɹ ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɫɟɥɟɧɭ, ɬɨɦɭ ɩɟɪɟɞ ɧɚɦɢ ɫɬɨɹɥɚ 
ɡɚɞɚɱɚ ɜɿɞɩɪɚɰɸɜɚɬɢ ɬɟɯɧɨɥɨɝɿɸ ɡɛɚɝɚɱɟɧɧɹ ɩɢɬɧɨʀ ɜɨɞɢ ɣɨɞɨɦ ɜ ɩɪɢɫɭɬɧɨɫɬɿ 
ɫɟɥɟɧɭ, ɝɪɚɧɢɱɧɨ-ɞɨɩɭɫɬɢɦɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɹɤɨɝɨ ɡɚ Ⱦɋɚɧɉɿɇ 2.2.4-171-10 – 

ɧɟ ɛɿɥɶɲɟ 10 ɦɤɝ/ɞɦ3. Ɍɨɦɭ ɜɚɠɥɢɜɨ ɛɭɥɨ ɩɪɚɜɢɥɶɧɨ ɜɢɡɧɚɱɢɬɢɫɶ ɡ 
ɞɨɩɨɦɿɠɧɨɸ ɫɢɪɨɜɢɧɨɸ, ɹɤɚ ɛɭɞɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ ɞɥɹ ɡɛɚɝɚɱɟɧɧɹ ɩɢɬɧɨʀ 
ɜɨɞɢ ɣɨɞɨɦ ɬɚ ɫɟɥɟɧɨɦ. ȼ ɪɨɛɨɬɿ ɦɢ ɜɢɤɨɪɢɫɬɚɥɢ ɯɚɪɱɨɜɢɣ ɤɨɧɰɟɧɬɪɚɬ ɣɨɞɭ ɡ 
ɫɟɥɟɧɨɦ, ɳɨ ɛɭɞɟ ɞɨɞɚɜɚɜɫɹ ɭ ɜɨɞɭ ɜ ɪɿɡɧɢɯ ɤɿɥɶɤɨɫɬɹɯ. 

Ɇɢ ɦɚєɦɨ ɧɚ ɦɟɬɿ ɡɛɚɝɚɱɭɜɚɬɢ ɜɨɞɭ ɞɚɧɢɦɢ ɦɿɤɪɨɟɥɟɦɟɧɬɚɦɢ ɜ 
ɨɩɬɢɦɚɥɶɧɿɣ ɤɿɥɶɤɨɫɬɿ. ȼ ɝɨɬɨɜɨɦɭ ɩɪɨɞɭɤɬɿ ɩɨɜɢɧɧɨ ɦɿɫɬɢɬɢɫɹ 20-30 ɦɤɝ/ɞɦ3 

ɣɨɞɭ ɬɚ 5-6 ɦɤɝ/ɞɦ3 ɫɟɥɟɧɭ.  
Ɉɬɠɟ, ɩɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ɩɿɞɛɿɪ ɞɨɡɢ ɤɨɧɰɟɧɬɪɚɬɭ ɣɨɞ ɡ ɫɟɥɟɧɨɦ 

ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɦɿɫɬɭ ɰɢɯ ɟɥɟɦɟɧɬɿɜ ɭ ɩɢɬɧɿɣ ɜɨɞɿ ɩɨɤɚɡɭє ɦɨɠɥɢɜɿɫɬɶ 
ɞɨɞɚɜɚɬɢ 0,1-0,4 ɦɥ/ɞɦ3, ɩɪɢ ɰɶɨɦɭ 0,2-0,3 ɦɥ/ɞɦ3 є ɨɩɬɢɦɚɥɶɧɢɦɢ ɞɨɡɚɦɢ 
ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɢɯɿɞɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɭ 10 ɦɝ/ɞɦ3. Ⱦɥɹ ɡɛɚɝɚɱɟɧɧɹ ɩɢɬɧɨʀ 
ɜɨɞɢ ɣɨɞɨɦ ɬɚ ɫɟɥɟɧɨɦ ɩɪɢ ɜɢɪɨɛɧɢɱɨɦɭ ɩɪɨɰɟɫɿ ɨɩɬɢɦɚɥɶɧɨɸ ɩɪɢɣɧɹɬɚ 
ɞɨɡɚ 0,25 ɦɥ/ɞɦ3. ɉɪɢ ɩɿɞɝɨɬɨɜɰɿ ɩɢɬɧɨʀ ɜɨɞɢ ɩɪɨɰɟɫ ɞɨɡɭɜɚɧɧɹ ɛɭɞɟ 
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ɚɜɬɨɦɚɬɢɡɨɜɚɧɨ. Ɂɛɚɝɚɱɟɧɧɹ ɩɢɬɧɨʀ ɮɚɫɨɜɚɧɨʀ ɜɨɞɢ ɪɟɤɨɦɟɧɞɨɜɚɧɨ 
ɡɞɿɣɫɧɸɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɫɨɫɭ-ɞɨɡɚɬɨɪɭ Ƚɪɸɧɞɮɨɫ DDC-6-10. 

ɇɚɫɬɭɩɧɢɦ ɟɬɚɩɨɦ ɛɭɥɨ ɞɨɫɥɿɞɠɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɢɬɧɨʀ ɜɨɞɢ ɬɚ 
ɜɦɿɫɬ ɡɚɝɚɥɶɧɨɝɨ ɣɨɞɭ ɿ ɫɟɥɟɧɭ ɩɪɢ ɞɨɡɭɜɚɧɧɿ ɤɨɧɰɟɧɬɪɚɬɭ 0,25 ɦɥ/ɞɦ3. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɬɚɛɥ. 1. 
 

Ɍɚɛɥɢɰɹ 1 - Ɉɫɧɨɜɧɿ ɩɨɤɚɡɧɢɤɢ ɡɛɚɝɚɱɟɧɨʀ ɩɢɬɧɨʀ ɜɨɞɢ ɣɨɞɨɦ ɬɚ ɫɟɥɟɧɨɦ 

 

ȼɢɞ ɜɨɞɢ 

 

Ƀɨɞ, 
ɦɤɝ/ɞɦ3 

ɋɟɥɟɧ, 
ɦɤɝ/ɞɦ3 

ɀɨɪɫɬɤɿɫɬɶ, 
ɦɦɨɥɶ/ɞɦ3 

ɪɇ Ʌɭɠɧɿɫɬɶ 
ɦɝ ɇɋɈ3/ɞɦ³ 

ɉɿɞɝɨɬɨɜɥɟɧɚ 
ɜɨɞɚ 
ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ 

 

28,0 

 

5,0 

 

2,9 

 

7,2 

 

3,4 

ɉɿɞɝɨɬɨɜɥɟɧɚ 
ɜɨɞɚ 
ɧɟɰɟɧɬɪɚɥɿɡɨɜɚ-

ɧɨɝɨ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ 

 

29,0 

 

8,0 

 

2,3 

 

7,4 

 

3,1 

 

Ɂɚ ɞɚɧɢɦɢ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɶ ɩɢɬɧɨʀ ɜɨɞɢ ɡɪɨɛɥɟɧɨ ɬɚɤɿ 
ɜɢɫɧɨɜɤɢ: 

- ɜɢɯɿɞɧɚ ɜɨɞɚ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɬɚ ɧɟɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, 
ɳɨɛ ɛɭɬɢ ɹɤɿɫɧɨɸ ɬɚ ɛɟɡɩɟɱɧɨɸ ɩɨɜɢɧɧɚ ɩɪɨɣɬɢ ɩɟɜɧɿ ɫɬɚɞɿʀ ɨɛɪɨɛɤɢ ɬɚ 
ɩɿɞɝɨɬɨɜɤɢ (ɝɪɭɛɟ ɦɟɯɚɧɿɱɧɟ ɮɿɥɶɬɪɭɜɚɧɧɹ, ɜɢɞɚɥɟɧɧɹ ɡɚɥɿɡɚ ɬɚ ɦɚɪɝɚɧɰɸ, 
ɫɨɪɛɰɿɣɧɿ ɮɿɥɶɬɪɢ, ɱɚɫɬɤɨɜɨ ɩɨɦ’ɹɤɲɟɧɧɹ ɧɚ ɡɜɨɪɨɬɧɶɨɦɭ ɨɫɦɨɫɿ,); 

- ɩɨɬɿɦ ɜɿɞɛɭɜɚєɬɶɫɹ ɞɨɡɭɜɚɧɧɹ ɤɨɧɰɟɧɬɪɚɬɭ ɭ ɩɨɬɨɰɿ ɞɥɹ ɡɛɚɝɚɱɟɧɧɹ 
ɣɨɞɨɦ ɬɚ ɫɟɥɟɧɨɦ; 

- ɮɿɧɿɲɧɟ ɮɿɥɶɬɪɭɜɚɧɧɹ ɧɚ ɮɿɥɶɬɪɿ ɜ 5 ɦɤɦ; 
- ɞɚɥɿ ɩɿɞɝɨɬɨɜɥɟɧɚ ɬɚ ɡɛɚɝɚɱɟɧɚ ɩɢɬɧɚ ɜɨɞɚ ɩɪɨɯɨɞɢɬɶ ɡɧɟɡɚɪɚɠɟɧɧɹ ɜ 

ɭɥɶɬɪɚɮɿɨɥɟɬɿ; 
- ɩɨɫɬɚɜɤɚ ɩɢɬɧɨʀ ɜɨɞɢ ɫɩɨɠɢɜɚɱɭ. 
ȼɦɿɫɬ ɣɨɞɭ – 28,0-29,0 ɦɤɝ/ɞɦ3, ɫɟɥɟɧɭ 5,-8,0 ɦɤɝ/ɞɦ3. ȼɦɿɫɬ ɣɨɞɭ ɬɚ ɫɟɥɟɧɭ 

ɜ ɨɛɨɯ ɡɪɚɡɤɚɯ ɧɟ ɩɟɪɟɜɢɳɭє ɤɿɥɶɤɿɫɬɶ ȽȾɄ (ɜɢɦɨɝɢ Ⱦɋɚɧɉɿɇ 2.24-171-10) ɬɚ 
ɦɟɧɲɢɣ ɜ 1,2-1,7 ɪɚɡɢ, ɬɨɦɭ ɬɚɤɚ ɩɢɬɧɚ ɜɨɞɚ ɦɨɠɟ ɫɩɨɠɢɜɚɬɢɫɹ ɧɚɫɟɥɟɧɧɹ ɛɟɡ 
ɛɭɞɶ ɹɤɢɯ ɨɛɦɟɠɟɧɶ ɿ ɜ ɧɟɨɛɯɿɞɧɿɣ ɤɿɥɶɤɨɫɬɿ.  

ȼɢɫɧɨɜɤɢ. Ɉɬɠɟ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɧɨɪɦɚɬɢɜɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɮɿɡɿɨɥɨɝɿɱɧɨʀ 
ɩɨɜɧɨɰɿɧɧɨɫɬɿ ɩɢɬɧɨʀ ɜɨɞɢ, ɩɿɞɝɨɬɨɜɥɟɧɚ ɬɚɤɢɦ ɱɢɧɨɦ ɜɨɞɚ ɬɚ ɞɨɞɚɬɤɨɜɨ 
ɡɛɚɝɚɱɟɧɚ ɣɨɞɨɦ ɡ ɫɟɥɟɧɨɦ ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ Ⱦɋɚɧɉɿɇ 2.24-171-10. Ⱦɚɧɚ 
ɬɟɯɧɨɥɨɝɿɹ ɩɿɞɝɨɬɨɜɤɢ ɜɨɞɢ ɬɚ ʀʀ ɡɛɚɝɚɱɟɧɧɹ ɣɨɞɨɦ ɡ ɫɟɥɟɧɨɦ є ɚɤɬɭɚɥɶɧɨɸ ɬɚ 

ɦɨɠɟ ɪɟɤɨɦɟɧɞɭɜɚɬɢɫɹ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɮɿɡɿɨɥɨɝɿɱɧɨ ɩɨɜɧɨɰɿɧɧɨʀ ɮɚɫɨɜɚɧɨʀ 
ɩɢɬɧɨʀ ɜɨɞɢ ɬɚ ɩɿɞɩɪɢєɦɫɬɜ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ. 
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ȻȿɁɊȿȺȽȿɇɌɇɕȿ ɌȿɏɇɈɅɈȽɂɂ ɈɋȼȿɌɅȿɇɂə ȼɈȾɕ ɋ 
ɉɊɂɆȿɇȿɇɂȿɆ ȼɈɅɈɄɇɂɋɌɕɏ ɇȺɋȺȾɈɄ 

 
ɑɟɯɨɜɚ Ʌ.ȼ., ɫɬɭɞɟɧɬɤɚ 4 ɤɭɪɫɚ, Ɉɦɟɥɶɱɟɧɤɨ ɇ.ɉ., ɞɨɰɟɧɬ, ɤ.ɬ.ɧ, orcid.org/0000-0003-

0738-9058, Ʉɨɜɚɥɟɧɤɨ Ʌ.ɂ., ɫɬ. ɧɚɭɱɧ. ɫɨɬɪ., ɤ.ɬ.ɧ. orcid.org/0000-0002-7405-8542 

 

Ⱦɨɧɛɚɫɫɤɚɹ ɧɚɰɢɨɧɚɥɶɧɚɹ ɚɤɚɞɟɦɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɢ ɚɪɯɢɬɟɤɬɭɪɵ, ɝ. Ʉɪɚɦɚɬɨɪɫɤ 

 

ȼ Ⱦɨɧɛɚɫɫɤɨɣ ɧɚɰɢɨɧɚɥɶɧɨɣ ɚɤɚɞɟɦɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ 
ɩɪɟɞɥɨɠɟɧɵ ɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ 
ɩɪɢɪɨɞɧɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɥɨɤɧɢɫɬɵɯ 
ɧɚɫɚɞɨɤ ɢɡ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ ɜ ɮɨɪɦɟ ɟɪɲɟɣ [1,2,3]. 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ [4] ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚɜɟɞɟɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ ɩɪɨɬɟɤɚɧɢɹ ɧɚ ɩɨɥɢɚɦɢɞɧɵɯ ɢ ɩɨɥɢɷɮɢɪɧɵɯ ɜɨɥɨɤɧɚɯ ɩɪɢ 
ɞɜɢɠɟɧɢɢ ɜɨɞɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɯ ɫɨ ɫɤɨɪɨɫɬɶɸ ɛɨɥɟɟ 50 ɦ/ɱ. ȿɫɥɢ 
ɜɡɜɟɲɟɧɧɵɟ ɢ ɤɨɥɥɨɢɞɧɵɟ ɩɪɢɦɟɫɢ ɜɨɞɵ ɢɦɟɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɡɟɬɚ-

ɩɨɬɟɧɰɢɚɥ, ɫɨɡɞɚɸɬɫɹ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɢɯ ɩɪɢɤɪɟɩɥɟɧɢɹ ɤ  ɜɨɥɨɤɧɚɦ ɡɚ ɫɱɟɬ 
ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɫɢɥ ɢ ɢɡɴɹɬɢɹ ɢɡ ɜɨɞɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɜɨɡɦɨɠɧɨ ɛɟɡɪɟɚɝɟɧɬɧɨɟ ɨɫɜɟɬɥɟɧɢɟ ɜɨɞɵ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ: 
- ɭɥɭɱɲɚɸɬɫɹ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ;  
- ɭɩɪɨɳɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ;  
- ɷɤɨɧɨɦɢɬɫɹ ɩɪɢɪɨɞɧɨɟ ɫɵɪɶё ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɚɝɭɥɹɧɬɨɜ,  
- ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɨɣ ɫɪɟɞɵ ɫɬɨɤɚɦɢ ɨɬ ɨɱɢɫɬɤɢ 
ɜɨɞɵ. 

ɍɥɭɱɲɟɧɢɟ ɚɞɝɟɡɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɜɨɥɨɤɧɢɫɬɵɯ ɧɚɫɚɞɨɤ ɡɚ ɫɱɟɬ ɧɚɜɟɞɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ ɬɪɟɛɭɟɬ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɮɢɥɶɬɪɨɜɚɧɢɹ, ɱɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɨɬɪɵɜɭ ɪɚɧɟɟ ɡɚɝɪɹɡɧɟɧɢɣ. ɉɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɚɹ ɞɥɢɧɚ 
ɩɪɨɛɟɝɚ ɱɚɫɬɢɰɵ ɞɥɹ ɟɟ ɡɚɞɟɪɠɚɧɢɹ. ɂɬɚɤ, ɦɵ ɩɪɢɯɨɞɢɦ ɤ ɮɨɪɦɭɥɢɪɨɜɚɧɢɸ 
ɩɪɨɬɢɜɨɪɟɱɢɹ: ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɨɣ, ɞɥɢɧɚ ɩɪɨɛɟɝɚ 
ɱɚɫɬɢɰɵ ɞɥɹ ɡɚɞɟɪɠɚɧɢɹ ɬɨɠɟ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɨɣ. Ɋɟɲɟɧɢɟ ɷɬɨɝɨ 
ɩɪɨɬɢɜɨɪɟɱɢɹ ˮɜ ɥɨɛˮ ɩɪɢɜɨɞɢɬ ɤ ɮɢɥɶɬɪɭ ɛɨɥɶɲɟɣ ɬɨɥɳɢɧɵ (ɞɟɫɹɬɤɢ 
ɦɟɬɪɨɜ),  ɪɚɛɨɬɚɸɳɟɦɭ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɮɢɥɶɬɪɨɜɚɧɢɹ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ 
ɬɚɤɨɟ ɪɟɲɟɧɢɟ ɧɟɩɪɢɦɟɧɢɦɨ, ɬɚɤ ɤɚɤ ɩɪɚɤɬɢɱɟɫɤɢ ɬɪɭɞɧɨɨɫɭɳɟɫɬɜɢɦɨ. 
ɉɪɨɬɢɜɨɪɟɱɢɟ ɦɨɠɧɨ ɪɚɡɪɟɲɢɬɶ ɮɢɥɶɬɪɨɜɚɧɢɟɦ ɫɩɢɪɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɜɨɞɵ 
ɫɤɜɨɡɶ ɜɨɥɨɤɧɢɫɬɭɸ ɧɚɫɚɞɤɭ.  

ɋɩɢɪɚɥɶɧɵɣ (ɜɢɧɬɨɜɨɣ) ɩɨɬɨɤ ɜɨɞɵ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɜ ɜɨɞɨɨɱɢɫɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɹɯ ɬɪɟɦɹ ɫɩɨɫɨɛɚɦɢ: 

- ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɦɟɲɚɥɤɚɦɢ ɜ ɤɪɭɝɥɨɦ ɤɨɪɩɭɫɟ; 
- ɡɚ ɫɱɟɬ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɜɩɭɫɤɚ ɜɨɞɵ ɜ ɤɪɭɝɥɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
- ɡɚ ɫɱɟɬ ɷɪɥɢɮɬɧɨɝɨ ɷɮɮɟɤɬɚ. 
 Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɟɪɟɦɟɲɢɜɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɭɫɥɨɠɧɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɜɨɞɨɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɬɚɤ ɤɚɤ ɬɪɟɛɭɸɬ ɩɨɫɬɨɹɧɧɨɝɨ ɭɯɨɞɚ, ɫɦɚɡɤɢ, 
ɡɚɦɟɧɵ ɢɫɬɢɪɚɸɳɢɯɫɹ ɷɥɟɦɟɧɬɨɜ, ɢ ɧɟɩɨɩɭɥɹɪɧɵ ɜ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɟ. 
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Ȼɨɥɟɟ ɩɪɢɟɦɥɟɦɵ ɞɜɚ ɞɪɭɝɢɯ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɫɩɨɫɨɛɚ ɫɨɡɞɚɧɢɹ 
ɡɚɤɪɭɝɥɟɧɧɵɯ ɩɨɬɨɤɨɜ. ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɢɡɜɟɫɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɫɭɫɩɟɧɡɢɣ ɧɚɡɨɜɟɦ ɩɟɪɜɵɣ ɚɩɩɚɪɚɬ ɮɢɥɶɬɪɨɦ–ɝɢɞɪɨɰɢɤɥɨɧɨɦ. 
ȼɬɨɪɨɟ ɭɫɬɪɨɣɫɬɜɨ ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦ ɮɢɥɶɬɪɨɦ.  

ɉɪɟɞɥɨɠɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɜ ɜɢɞɟ ɪɹɞɚ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɤɨɧɬɭɪɨɜ (ɫɟɤɰɢɣ), ɜ 
ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ ɜɨɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɨɥɨɤɧɢɫɬɨɣ ɧɚɫɚɞɤɢ ɛɭɞɟɬ 
ɩɟɪɟɦɟɳɚɬɶɫɹ ɫ ɛɨɥɶɲɢɦɢ ɫɤɨɪɨɫɬɹɦɢ, ɧɨ ɜ ɰɟɥɨɦ ɩɨ ɭɫɬɚɧɨɜɤɟ ɩɪɢɜɟɞɟɧɢɹ 
ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ (ɨɬɧɨɲɟɧɢɟ ɪɚɫɯɨɞɚ ɨɱɢɳɚɟɦɨɣ ɜɨɞɵ ɤ ɫɭɦɦɟ 
ɩɥɨɳɚɞɟɣ ɤɨɧɬɭɪɨɜ) ɛɭɞɟɬ ɧɟɛɨɥɶɲɨɣ. ɉɪɢɦɟɪ ɬɚɤɨɣ ɦɧɨɝɨɤɨɧɬɭɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 1. 

 
Ɋɢɫ. 1 - ɋɯɟɦɚ ɫɟɤɰɢɨɧɧɨɝɨ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɮɢɥɶɬɪɚ 

1-ɫɬɚɥɶɧɨɣ ɤɨɪɩɭɫ, 2-  ɜɨɥɨɤɧɢɫɬɚɹ ɧɚɫɚɞɤɚ, 3- ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, 4- ɩɨɞɜɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɷɪɥɢɮɬɧɨɝɨ ɷɮɮɟɤɬɚ, 5- 

ɞɵɪɱɚɬɵɟ ɬɪɭɛɵ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ 
ɧɚɫɚɞɤɢ 

ɉɨ ɰɟɧɬɪɭ ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɪɚɫɩɨɥɨɠɟɧɚ ɰɢɪɤɭɥɹɰɢɨɧɧɚɹ ɬɪɭɛɚ, ɜ ɧɢɠɧɸɸ 
ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɩɨ ɨɩɭɫɤɧɨɣ ɬɪɭɛɟ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ. 
Ɉɛɪɚɡɭɸɳɚɹɫɹ ɜɨɞɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ, ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɟɟ ɩɥɨɬɧɨɫɬɶ 
ɦɟɧɶɲɟ ɩɥɨɬɧɨɫɬɢ ɜɨɞɵ, ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ, ɚ ɡɚɬɟɦ ɜɨɡɞɭɯ ɫ ɨɬɤɪɵɬɨɣ 
ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɭɯɨɞɢɬ ɜ ɚɬɦɨɫɮɟɪɭ, ɚ ɜɨɞɚ ɜ ɡɚɡɨɪɟ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ 
ɬɪɭɛɨɣ ɢ ɫɬɟɧɤɚɦɢ ɨɩɭɫɤɚɟɬɫɹ ɜɧɢɡ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɜɨɥɨɤɧɢɫɬɭɸ ɧɚɫɚɞɤɭ.  

ɇɨɜɵɟ ɩɨɪɰɢɢ ɩɨɫɬɭɩɚɸɳɟɣ ɜɨɞɵ ɜɵɬɟɫɧɹɸɬ ɟɟ ɢɡ ɩɟɪɜɨɣ ɜ ɩɨɫɥɟɞɭɸɳɢɟ 
ɫɟɤɰɢɢ, ɝɞɟ ɭɫɬɪɨɟɧɵ ɫɜɨɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɤɨɧɬɭɪɵ. 

ɉɪɨɬɟɤɚɧɢɟ ɜɨɞɵ ɢɡ ɫɟɤɰɢɢ ɜ ɫɟɤɰɢɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɡɚɬɨɩɥɟɧɧɵɟ 
ɜɨɞɨɫɥɢɜɵ ɜ ɩɟɪɟɝɨɪɨɞɤɚɯ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ. Ɂɚ ɫɱёɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɨɞɨɫɥɢɜɨɜ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ ɫɨɡɞɚёɬɫɹ ɩɟɪɟɩɚɞ ɭɪɨɜɧɟɣ ɜɨɞɵ;  
ɍɪɨɜɟɧɶ ɜɨɞɵ ɩɨɫɬɟɩɟɧɧɨ ɩɚɞɚɟɬ ɨɬ ɫɚɦɨɝɨ ɜɵɫɨɤɨɝɨ ɜ ɩɟɪɜɨɣ ɫɟɤɰɢɢ ɞɨ 
ɫɚɦɨɝɨ ɧɢɡɤɨɝɨ ɜ ɩɨɫɥɟɞɧɟɣ. ɂɡ-ɡɚ ɷɬɨɝɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ ɜ ɩɨɫɥɟɞɧɢɯ ɫɟɤɰɢɹɯ 
ɬɨɥɳɢɧɚ ɜɨɥɨɤɧɢɫɬɨɣ ɧɚɫɚɞɤɢ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟɣ, ɱɟɦ ɜ ɩɟɪɜɵɯ. 
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Ɋɟɝɟɧɟɪɚɰɢɹ ɧɚɫɚɞɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. Ⱦɥɹ 
ɷɬɨɝɨ ɩɨɞ ɧɚɫɚɞɤɨɣ ɭɫɬɪɨɟɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɢɡ ɞɵɪɱɚɬɵɯ ɬɪɭɛ 5. 
ȼ ɩɪɨɰɟɫɫɟ ɱɢɫɬɤɢ ɜ ɫɢɫɬɟɦɭ ɩɨɞɚɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ, ɩɭɡɵɪɶɤɢ ɤɨɬɨɪɨɝɨ, 
ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɜɨɥɨɤɧɢɫɬɭɸ ɫɪɟɞɭ, ɜɫɬɪɹɯɢɜɚɸɬ ɜɨɥɨɤɧɚ ɢ ɨɱɢɳɚɸɬ ɢɯ ɨɬ 
ɡɚɝɪɹɡɧɟɧɢɣ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɮɢɥɶɬɪ ɨɩɨɪɨɠɧɹɟɬɫɹ, ɩɪɢ ɷɬɨɦ ɝɪɹɡɧɚɹ ɜɨɞɚ 
ɨɬɜɨɞɢɬɫɹ ɜ ɫɬɨɤ. ɉɨɞɜɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɪɢ ɫɧɢɠɟɧɢɢ 
ɭɪɨɜɧɹ ɜɨɞɵ ɞɨ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɧɚɫɚɞɤɢ. 

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɦɨɞɟɥɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ 
ɮɢɥɶɬɪɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɥɚ ɫɨɛɨɣ ɤɨɥɨɧɤɭ ɞɢɚɦɟɬɪɨɦ 50 ɦɦ ɫ ɟɪɲɨɦ 
ɞɥɢɧɨɣ 2 ɦ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɨɬ ɧɚɫɨɫɚ ɦɧɨɝɨɤɪɚɬɧɨ ɩɪɨɤɚɱɢɜɚɥɚɫɶ 
ɡɚɦɭɬɧɟɧɧɚɹ ɬɨɧɤɨɞɢɫɩɟɪɧɨɣ ɝɥɢɧɨɣ ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɜɨɞɚ.  

ɉɪɢ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɵ ɦɭɬɧɨɫɬɶɸ 155 ɝ/ɦ3 ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɤɨɧɬɭɪɭ ɜ 
ɬɟɱɟɧɢɟ 30 ɦɢɧ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

       ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ, ɦ/ɱ   10  20 50 100 125  150  

       ɗɮɮɟɤɬ ɨɫɜɟɬɥɟɧɢɹ, %              52 56  83  95   84   64  
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɬɨɪɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɫɜɟɬɥɟɧɢɹ ɜɨɞɵ ɩɪɟɞɥɨɠɟɧɨ 

ɪɚɡɦɟɳɚɬɶ ɜɨɥɨɤɧɢɫɬɭɸ ɧɚɫɚɞɤɭ ɜ ɩɟɪɢɮɟɪɢɣɧɨɣ ɡɨɧɟ ɨɬɤɪɵɬɵɯ 
ɝɢɞɪɨɰɢɤɥɨɧɨɜ. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɚɹ 
ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɪɹɞɚ ɧɚ ɜɨɥɨɤɧɚɯ, ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɛɨɥɶɲɨɣ ɞɥɢɧɨɣ 
ɫɩɢɪɚɥɶɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɫɬɪɭɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɮɢɥɶɬɪɨɜɚɧɢɹ  (50…125 ɦ/ɱ) 
ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɨɥɳɢɧɚ ɜɨɥɨɤɧɢɫɬɨɣ ɧɚɫɚɞɤɢ ɜ ɪɚɞɢɚɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɛɨɥɟɟ 1/3 ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɞɢɭɫɚ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ ɝɢɞɪɨɰɢɤɥɨɧɨɜ.  

ȼɵɜɨɞ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɪɢɧɰɢɩɚ ɨɫɜɟɬɥɟɧɢɹ 
ɜɨɞɵ ɧɚ ɜɨɥɨɤɧɢɫɬɵɯ ɧɚɫɚɞɤɚɯ ɩɨɞɬɜɟɪɠɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 
ɩɪɢɟɦɥɟɦɨɝɨ ɷɮɮɟɤɬɚ ɨɱɢɫɬɤɢ ɧɚ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɜɨɥɨɤɧɢɫɬɵɯ ɮɢɥɶɬɪɚɯ ɜ 
ɛɟɡɪɟɚɝɟɧɬɧɨɦ ɪɟɠɢɦɟ. 
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ȿɄɋɉȿɊɂɆȿɇɌȺɅɖɇȿ ȾɈɋɅȱȾɀȿɇɇə ɉɊɈɐȿɋɍ 
ɎȱɅɖɌɊɍȼȺɇɇə ɋɌȱɑɇɂɏ ȼɈȾ ɇȺ ɉȱɇɈɉɈɅȱɋɌȿɊɈɅɖɇɂɏ 

ɎȱɅɖɌɊȺɏ 

 
Ƚɟɬɦɚɧɱɭɤ Ɉ.ȼ., ɫɬɭɞɟɧɬ 4 ɤɭɪɫɭ, ɋɿɜɚɤ ȼ.Ɇ,  ɞɨɰɟɧɬ , ɤ.ɬ.ɧ.  

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɦ. Ɋɿɜɧɟ 

 

ȼ ɪɹɞɿ ɦɿɫɬ ɍɤɪɚʀɧɢ ɜɠɟ ɛɚɝɚɬɨ ɪɨɤɿɜ ɭɫɩɿɲɧɨ ɮɭɧɤɰɿɨɧɭɸɬɶ ɨɱɢɫɧɿ 
ɫɩɨɪɭɞɢ ɛɿɨɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ ʀɯ ɞɨɨɱɢɳɟɧɧɹɦ. Ⱥɧɚɥɿɡ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ʀɯ ɪɨɛɨɬɢ ɿ ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɫɜɿɞɱɚɬɶ ɩɪɨ ɞɨɰɿɥɶɧɿɫɬɶ 
ɞɨɩɨɜɧɟɧɧɹ ɛɚɝɚɬɶɨɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɛɥɨɤɨɦ ɞɨɨɱɢɳɟɧɧɹ.  

ɍɫɩɿɲɧɚ ɪɨɛɨɬɚ ɛɥɨɤɭ ɞɨɨɱɢɳɟɧɧɹ ɡɚɥɟɠɢɬɶ ɜɿɞ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɳɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɫɩɨɪɭɞɚɯ ɛɿɨɯɿɦɿɱɧɨʀ ɨɱɢɫɬɤɢ. ɇɚɜɿɬɶ ɩɪɢ ɧɨɪɦɚɬɢɜɧɿɣ ɪɨɛɨɬɿ 
ɫɩɨɪɭɞ ɿɡ ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ ɜɢɧɨɫɹɬɶɫɹ ɪɿɡɧɨɦɚɧɿɬɧɿ ɡɚɛɪɭɞɧɸɸɱɿ 
ɪɟɱɨɜɢɧɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɦɨɥɨɞɿ ɤɥɿɬɢɧɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɜ 
ɫɬɚɞɿʀ ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɨɝɨ ɪɨɫɬɭ ɿ ɧɟ ɭɬɜɨɪɸɸɬɶ ɤɪɭɩɧɿ ɩɥɚɫɬɿɜɰɿ, ɳɨ ɡɞɚɬɧɿ ɞɨ 
ɨɫɿɞɚɧɧɹ.  

Ɉɬɠɟ, ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚ ɨɯɨɪɨɧɢ 
ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɩɨɬɪɿɛɧɨ ɜɢɪɿɲɢɬɢ ɞɜɿ ɜɚɠɥɢɜɿ ɡɚɞɚɱɿ:  
1) ɫɩɨɪɭɞɢ ɛɿɨɯɿɦɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɜɢɧɧɿ ɡɚɛɟɡɩɟɱɢɬɢ 
ɧɟɨɛɯɿɞɧɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɱɢɳɟɧɧɹ ɜɨɞɢ;         
2) ɩɪɨɟɤɬ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɬɚ ɛɥɨɤ ɞɨɨɱɢɳɟɧɧɹ ɩɨɜɢɧɟɧ ɛɭɬɢ ɧɚɣɛɿɥɶɲ 
ɟɤɨɧɨɦɿɱɧɢɦ ɿɡ ɜɫɿɯ ɦɨɠɥɢɜɢɯ, ɬɨɛɬɨ ɨɩɬɢɦɚɥɶɧɢɦ ɡ ɬɨɱɤɢ ɡɨɪɭ ɜɢɪɨɛɧɢɰɬɜɚ 
ɬɚ ɜɢɬɪɚɬ ɧɚ ɧɶɨɝɨ. 

Ɍɚɛɥɢɰɹ 1 – Ɉɫɧɨɜɧɿ ɩɚɪɚɦɟɬɪɢ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ  
ɉɚɪɚɦɟɬɪɢ Ɂɧɚɱɟɧɧɹ 

Ⱦɿɚɦɟɬɪ ɨɞɧɿєʀ ɡɟɪɧɢɧɢ ɡɚɫɢɩɤɢ, ɦ 0,08 

Ɇɚɫɚ ɨɞɧɿєʀ ɡɟɪɧɢɧɢ ɡɚɫɢɩɤɢ, ɦ2 0,065 

ɋɭɦɚɪɧɚ ɩɥɨɳɚ ɩɨɜɟɪɯɧɿ ɨɞɧɿєʀ 
ɡɟɪɧɢɧɢ ɡɚɫɢɩɤɢ, ɦ2 

0,0457 

Ʉɿɥɶɤɿɫɬɶ ɜ 1  ɦ3 2600 

ɉɢɬɨɦɚ ɩɥɨɳɚ ɩɨɜɟɪɯɧɿ, ɦ2/ɦ3 118,82 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɿɜ ɞɨɨɱɢɫɬɤɢ ɛɿɨɥɨɝɿɱɧɨ ɨɱɢɳɟɧɨʀ ɫɬɿɱɧɨʀ ɜɨɞɢ (ɩɿɫɥɹ 
ɜɬɨɪɢɧɧɢɯ ɜɿɞɫɬɿɣɧɢɤɿɜ) ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ ɩɨɫɬɿɣɧɿɣ ɬɨɜɳɢɧɿ ɮɿɥɶɬɪɭɸɱɨɝɨ ɿ 
ɩɿɞɞɪɟɧɚɠɧɨɝɨ ɲɚɪɿɜ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ. Ɂɚɜɚɧɬɚɠɟɧɧɹ 
ɝɨɬɨɜɢɥɨɫɶ ɲɥɹɯɨɦ ɫɩɿɧɸɜɚɧɧɹ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ – ɝɪɚɧɭɥɶɧɨɝɨ ɩɨɥɿɫɬɢɪɨɥɿ 
ɦɚɪɤɢ ɉɋȼ. ɋɩɿɧɟɧɢɣ ɩɪɨɞɭɤɬ (ɩɿɧɨɩɨɥɿɫɬɢɪɨɥ) ɜɢɫɭɲɭɜɚɥɢ ɿ ɪɨɡɫɿɸɜɚɥɢ ɩɨ 
ɮɪɚɤɰɿɹɯ. ɉɿɫɥɹ ɡɚɫɢɩɚɧɧɹ ɩɿɧɨɩɨɥɿɫɬɢɪɨɥɭ ɜ ɮɿɥɶɬɪɭɜɚɥɶɧɭ ɤɨɥɨɧɤɭ ɿ 
ɧɚɩɨɜɧɟɧɧɹ ʀʀ ɜɨɞɨɸ ɬɨɜɳɢɧɚ ɮɿɥɶɬɪɭɸɱɨɝɨ ɲɚɪɭ ɡɚɜɚɧɬɚɠɟɧɧɹ ɫɬɚɧɨɜɢɥɚ 
1,0 ɦ, ɚ ɩɿɞɞɪɟɧɚɠɧɨɝɨ – 0,1 ɦ. Ɂɚɜɚɧɬɚɠɟɧɧɹ ɤɨɠɧɨʀ ɮɿɥɶɬɪɭɜɚɥɶɧɨʀ ɤɨɥɨɧɤɢ 
ɩɨ ɜɢɫɨɬɿ ɲɚɪɭ ɛɭɥɚ ɨɞɧɨɪɿɞɧɨɸ ɩɨ ɤɪɭɩɧɨɫɬɿ. 
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Ⱦɚɧɿ ɬɚɛɥɢɰɶ ɞɚɥɢ ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɬɢ ɛɿɥɶɲ ɧɚɞɿɣɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɥɹ 
ɜɢɪɨɛɥɟɧɧɹ ɫɬɪɚɬɟɝɿʀ-ɬɚɤɬɢɤɢ ɞɨɫɥɿɞɠɟɧɧɹ ɮɿɥɶɬɪɿɜ ɡ ɧɨɜɨɸ ɮɿɥɶɬɪɭɸɱɨɸ 
ɡɚɫɢɩɤɨɸ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿɣ ɭɫɬɚɧɨɜɰɿ (ɪɢɫ1). 

 
Ɋɢɫ.  1 - ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɞɨɨɱɢɫɬɤɢ ɋȼ: 

1-ɫɢɫɬɟɦɚ ɡɛɨɪɭ ɩɪɨɦɢɜɧɨʀ ɜɨɞɢ; 2-ɬɪɭɛɨɩɪɨɜɨɞ ɮɿɥɶɬɪɚɬɚ; 3-ɞɪɟɧɚɠ; 4-

ɤɨɪɩɭɫ; 5-ɩɥɚɜɚɸɱɟ ɡɚɜɚɧɬɚɠɟɧɧɹ; 6-ɧɚɩɿɪɧɢɣ ɛɚɱɨɤ; 7-ɩɟɪɟɥɢɜɧɚ ɬɪɭɛɤɚ; 8-

ɬɪɭɛɤɚ ɞɥɹ ɜɢɩɭɫɤɭ ɩɨɜɿɬɪɹ; 9-ɩ’єɡɨɦɟɬɪɢ;  10-ɨɝɥɹɞɨɜɿ ɜɿɤɧɚ; 11-ɳɢɬ 
ɩ’єɡɨɦɟɬɪɿɜ; 12-ɬɪɭɛɨɩɪɨɜɿɞ ɜɢɯɿɞɧɨʀ ɜɨɞɢ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɭɫɬɚɧɨɜɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɬɪɶɨɯ ɮɿɥɶɬɪɭɜɚɥɶɧɢɯ ɤɨɥɨɧ 
ɡɚɩɨɜɧɟɧɢɯ ɩɥɚɜɚɸɱɨɸ ɮɿɥɶɬɪɭɜɚɥɶɧɨɸ ɡɚɫɢɩɤɨɸ, ɬɪɶɨɯ ɧɚɩɨɪɧɢɯ ɛɚɱɤɿɜ 
ɩɿɞ’єɞɧɚɧɢɯ ɪɟɡɢɧɨɜɢɦɢ ɲɥɚɧɝɚɦɢ ɿ ɩ’єɡɨɳɢɬɚ ɞɥɹ ɮɿɤɫɭɜɚɧɧɹ ɜɬɪɚɬ ɧɚɩɨɪɭ 
ɜ ɤɨɥɨɧɤɚɯ. Ɏɿɥɶɬɪɭɸɱɿ ɤɨɥɨɧɤɢ, ɳɨ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɜɿɧɿɩɥɚɫɬɨɜɢɯ ɬɪɭɛ 
ɞɿɚɦɟɬɪɨɦ 0,1 ɦ ɬɚ ɜɢɫɨɬɨɸ 2 ɦ , ɨɛɥɚɞɧɚɧɿ ɫɢɫɬɟɦɨɸ ɡɛɨɪɭ ɜɨɞɢ ɿ 
ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɞɥɹ ɜɿɞɜɟɞɟɧɧɹ ɮɿɥɶɬɪɚɬɭ, ɬɪɭɛɨɸ ɞɥɹ ɜɢɩɭɫɤɭ ɩɨɜɿɬɪɹ, 
ɩєɡɨɦɟɬɪɚɦɢ, ɹɤɿ ɜɫɬɚɧɨɜɥɟɧɿ ɩɨ ɜɢɫɨɬɿ ɤɨɥɨɧɤɢ ɱɟɪɟɡ 0,2 ɦ ɿ ɨɝɥɹɞɨɜɢɦɢ 
ɜɿɤɧɚɦɢ ɞɥɹ ɜɿɡɭɚɥɶɧɨɝɨ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɫɬɚɧɨɦ ɡɚɫɢɩɤɢ ɜ ɩɪɨɰɟɫɿ 
ɮɿɥɶɬɪɭɜɚɧɧɹ ɿ ɩɪɨɦɢɜɤɢ. Ɏɿɥɶɬɪ ɡɚɜɚɧɬɚɠɟɧɧɹ ɿɡ ɝɪɚɧɭɥɶɨɜɚɧɨɝɨ ɜɫɩɿɧɟɧɨɝɨ 
ɩɨɥɿɫɬɟɪɨɥɭ.

 
 

Ɋɢɫ.2 - Ɂɦɿɧɚ ɨɩɬɢɱɧɨʀ ɝɭɫɬɢɧɢ ɜɨɞɢ, ɳɨ ɮɿɥɶɬɪɭєɬɶɫɹ ɡɚ ɲɚɪɚɦɢ ɮɿɥɶɬɪɭ   ɜ 
ɩɿɧɨɩɨɥɿɫɬɟɪɨɥɶɧɨɦɭ ɮɿɥɶɬɪɿ ɜ ɮɿɥɶɬɪɭɸɱɨɦɭ ɡɚɜɚɧɬɚɠɟɧɧɿ ɤɪɭɩɧɿɫɬɸ 2,0-3,0 

ɦɦ ɩɪɢ V=10 ɦ/ɝɨɞ. 
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Ɋɢɫ.3 - Ɂɦɿɧɚ ɨɩɬɢɱɧɨʀ ɝɭɫɬɢɧɢ ɜɨɞɢ, ɳɨ ɮɿɥɶɬɪɭєɬɶɫɹ ɡɚ ɲɚɪɚɦɢ ɮɿɥɶɬɪɭ   ɜ 
ɩɿɧɨɩɨɥɿɫɬɟɪɨɥɶɧɨɦɭ ɮɿɥɶɬɪɿ ɜ ɮɿɥɶɬɪɭɸɱɨɦɭ ɡɚɜɚɧɬɚɠɟɧɧɿ ɤɪɭɩɧɿɫɬɸ 1,0-1,5 

ɦɦ ɩɪɢ V=12 ɦ/ɝɨɞ. 
ȼɢɫɧɨɜɤɢ: 

1. Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɮɿɥɶɬɪɨɜɚɧɢɯ ɤɨɥɨɧɤɚɯ ɡ 
ɨɞɧɨɪɿɞɧɢɦɢ ɩɨ ɤɪɭɩɧɨɫɬɿ ɩɥɚɜɚɸɱɢɦɢ ɡɚɫɢɩɤɢ ɛɭɥɢ ɜɢɡɧɚɱɟɧɿ ɨɫɧɨɜɧɿ 
ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɨɰɟɫɭ ɮɿɥɶɬɪɭɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨ ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ 
ɜɨɞ: ɲɜɢɞɤɿɫɬɶ ɮɿɥɶɬɪɭɜɚɧɧɹ, ɬɪɢɜɚɥɿɫɬɶ ɮɿɥɶɬɪɨɰɢɤɥɭ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɢɣ 
ɫɤɥɚɞ ɧɟɨɞɧɨɪɿɞɧɨʀ ɮɿɥɶɬɪɭɸɱɨʀ ɡɚɫɢɩɤɢ. 

2. ɇɚ ɩɿɞɫɬɚɜɿ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɛɭɥɢ ɭɬɨɱɧɟɧɿ ɩɚɪɚɦɟɬɪɢ ɧɟɨɞɧɨɪɿɞɧɨʀ 
ɮɿɥɶɬɪɭɸɱɨʀ ɡɚɫɢɩɤɢ ɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɩɪɨɰɟɫɭ ɮɿɥɶɬɪɭɜɚɧɧɹ, ɚ ɬɚɤɨɠ 
ɪɟɤɨɦɟɧɞɨɜɚɧɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ ɎɉɁ-4 ɩɪɢ ɞɨɨɱɢɳɟɧɧɿ ɛɿɨɥɨɝɿɱɧɨ ɨɱɢɳɟɧɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɡ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɡɜɚɠɟɧɢɯ ɪɟɱɨɜɢɧ ɭ ɜɢɯɿɞɧɿɣ ɜɨɞɿ ɞɨ 18 ɦɝ/ɞɦ3, ɚ 
ɫɚɦɟ: ɩɨɱɚɬɤɨɜɚ ɲɜɢɞɤɿɫɬɶ ɮɿɥɶɬɪɭɜɚɧɧɹ 15 ɦɝ/ɝɨɞ; ɬɪɢɜɚɥɿɫɬɶ ɮɿɥɶɬɪɨɰɢɤɥɭ 
48 ɝɨɞ; ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɩɪɨɦɢɜɤɢ 12 ɞɦ3/ (ɫɦ2); ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɦɢɜɤɢ — 4 ɯɜ. 

 

Ʌɿɬɟɪɚɬɭɪɚ 

1. ȾȻɇ. ȼ.2.5-74:2013. ȼɨɞɨɩɨɫɬɚɱɚɧɧɹ. Ɂɨɜɧɿɲɧɿ ɦɟɪɟɠɿ ɬɚ ɫɩɨɪɭɞɢ. Ɉɫɧɨɜɧɿ 
ɩɨɥɨɠɟɧɧɹ ɩɪɨɟɤɬɭɜɚɧɧɹ. -  Ʉɢʀɜ. Ɇɿɧɿɫɬɟɪɫɬɜɨ ɪɟɝɿɨɧɚɥɶɧɨɝɨ ɪɨɡɜɢɬɤɭ, 
ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɠɢɬɥɨɜɨ-ɤɨɦɭɧɚɥɶɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɍɤɪɚʀɧɢ.  
2. ȾȻɇ. ȼ.2.5-75:2013. Ʉɚɧɚɥɿɡɚɰɿɹ . Ɂɨɜɧɿɲɧɿ ɦɟɪɟɠɿ ɬɚ ɫɩɨɪɭɞɢ. Ɉɫɧɨɜɧɿ 
ɩɨɥɨɠɟɧɧɹ ɩɪɨɟɤɬɭɜɚɧɧɹ . -  Ʉɢʀɜ. Ɇɿɧɿɫɬɟɪɫɬɜɨ ɪɟɝɿɨɧɚɥɶɧɨɝɨ ɪɨɡɜɢɬɤɭ, 
ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɠɢɬɥɨɜɨ-ɤɨɦɭɧɚɥɶɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɍɤɪɚʀɧɢ. 
3. Ɉɪɥɨɜ ȼ.Ɉ., Ɂɨɳɭɤ Ⱥ.Ɇ., Ɇɚɪɬɢɧɨɜ ɋ.ɘ. ɉɿɧɨɩɨɥɿɫɬɟɪɨɥɶɧɿ ɮɿɥɶɬɪɢ ɜ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɯɟɦɚɯ ɜɨɞɨ ɩɿɞɝɨɬɨɜɤɢ. /ɉɿɞ ɡɚɝɚɥɶɧɨɸ ɪɟɞɚɤɰɿєɸ ȼ.Ɉ. 
Ɉɪɥɨɜɚ. – Ɋɿɜɧɟ: ɊȾɌɍ, 1999.- 143ɫ.: ɿɥ. 
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ɍȾɄ 532.528:532.542 

 

ɁȺɉɈȻȱȽȺɇɇə  ȽȱȾɊɈȾɂɇȺɆȱɑɇȱɃ  ɄȺȼȱɌȺɐȱȲ 

ɉɊɂ  ɊȿȽɍɅɘȼȺɇɇȱ  ȾȱɅɖɇɂɄȺ  ɉɈɌɈɄɍ  ɊȱȾɂɇɂ 
 

Ȼɿɥɢɣ Ɋ.ȼ., Ɉɪɟɥ ȼ.ȱ., ɞɨɰɟɧɬ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɿɱɧɢɯ ɧɚɭɤ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», ɦ. Ʌɶɜɿɜ 
 

Ɋɟɝɭɥɸɜɚɧɧɹ ɞɿɥɶɧɢɤɚ ɩɨɬɨɤɭ ɪɿɞɢɧɢ, ɹɤɢɣ ɞɨɫɥɿɞɠɭɜɚɥɢ ɜ [1], 

ɡɞɿɣɫɧɸɜɚɥɢ [2]ɧɚ ɩɪɚɜɨɦɭ ɜɿɞɝɚɥɭɠɟɧɧɿ ɱɚɫɬɤɨɜɢɦ ɩɟɪɟɤɪɢɬɬɹɦ ɩɪɨɯɿɞɧɨɝɨ 
ɨɬɜɨɪɭ ɤɭɥɶɨɜɨɝɨ ɜɟɧɬɢɥɹ, ɚ ɫɚɦɟ: ɪɭɱɧɢɦ ɩɨɜɨɪɨɬɨɦ ɣɨɝɨ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ 
ɧɚ ɤɭɬ ≈15º ɜɿɞɧɨɫɧɨ ɩɨɡɞɨɜɠɧɶɨʀ ɨɫɿ. ɉɪɨɬɟ, ɧɟ ɨɰɿɧɸɜɚɥɢ ɦɨɠɥɢɜɨɫɬɿ 
ɜɢɧɢɤɧɟɧɧɹ ɝɿɞɪɨɞɢɧɚɦɿɱɧɨʀ ɤɚɜɿɬɚɰɿʀ. 

Ɋɨɡɝɥɹɧɟɦɨ ɡɚɩɨɛɿɝɚɧɧɹ ɹɜɢɳɚ ɤɚɜɿɬɚɰɿʀ ɧɚ ɤɭɥɶɨɜɨɦɭ ɜɟɧɬɢɥɿ ɩɪɢ 
ɡɦɟɧɲɟɧɧɿ ɩɥɨɳɿ ɣɨɝɨ ɩɪɨɯɿɞɧɨɝɨ ɨɬɜɨɪɭ ɫɬɨɫɨɜɧɨ ɦɟɬɨɞɿɜ, ɧɚɜɟɞɟɧɢɯ ɭ 
[3, 224]. ɍɧɢɤɧɟɧɧɹ ɤɚɜɿɬɚɰɿʀ ɡɦɿɧɨɸ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɪɟɠɢɦɭ ɜɟɧɬɢɥɹ (ɩɟɪɲɢɣ 
ɦɟɬɨɞ) ɞɪɨɫɟɥɸɜɚɧɧɹɦ ɩɨɬɨɤɭ ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɩɪɨɛɥɟɦɚɬɢɱɧɢɦ ɱɟɪɟɡ 
ɧɟɱɭɬɥɢɜɿɫɬɶ ɣɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ. ȼɢɛɿɪ ɿɧɲɨɝɨ ɬɢɩɭ ɡɚɩɿɪɧɨ-ɪɟɝɭɥɸɜɚɥɶɧɨʀ 
ɚɪɦɚɬɭɪɢ (ɞɪɭɝɢɣ ɦɟɬɨɞ) ɡɚɦɿɫɬɶ ɜɫɬɚɧɨɜɥɟɧɨɝɨ ɜɟɧɬɢɥɹ є ɧɟɦɨɠɥɢɜɢɦ, 
ɩɨɡɚɹɤ ɞɿɥɶɧɢɤ ɩɨɬɨɤɭ ɪɿɞɢɧɢ ɟɤɫɩɥɭɚɬɭєɬɶɫɹ. Ɍɨɦɭ ɨɛɢɪɚєɦɨ 
ɛɚɝɚɬɨɫɬɭɩɿɧɱɚɫɬɟ ɞɪɨɫɟɥɸɜɚɧɧɹ ɩɨɬɨɤɭ (ɬɪɟɬɿɣ ɦɟɬɨɞ), ɳɨ ɞɨɡɜɨɥɢɬɶ 
ɭɧɢɤɧɭɬɢ ɤɚɜɿɬɚɰɿʀ ɩɪɚɤɬɢɱɧɨ ɞɥɹ ɛɭɞɶ-ɹɤɢɯ ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ [3, 226]. 

ȼɫɬɚɧɨɜɢɦɨ ɞɿɚɮɪɚɝɦɭ ɩɿɫɥɹ ɤɭɥɶɨɜɨɝɨ ɜɟɧɬɢɥɹ (ɪɢɫ. 1). ɉɪɢ ɰɶɨɦɭ 
ɩɪɨɯɿɞɧɢɣ ɨɬɜɿɪ ɜɟɧɬɢɥɹ ɛɭɞɟ ɦɚɤɫɢɦɚɥɶɧɢɦ, ɨɫɤɿɥɶɤɢ ɜ [4, 15] ɜɬɪɚɬɢ ɧɚɩɨɪɭ 
ɧɚ ɰɶɨɦɭ ɦɿɫɰɟɜɨɦɭ ɝɿɞɪɚɜɥɿɱɧɨɦɭ ɨɩɨɪɿ ɧɚɜɟɞɟɧɿ ɞɥɹ ɩɨɜɧɨɝɨ ɫɬɭɩɟɧɹ 
ɜɿɞɤɪɢɬɬɹ. 

 Ɋɢɫ. 1 - ɋɯɟɦɚ ɜɫɬɚɧɨɜɥɟɧɧɹ 
ɞɿɚɮɪɚɝɦɢɩɿɫɥɹ ɜɟɧɬɢɥɹ ɜ  

ɞɿɥɶɧɢɤɭ ɩɨɬɨɤɭ ɪɿɞɢɧɢ: 
1– ɬɪɭɛɚ PVC-U (PN 15) ½" (21,2×1,7); 

2 –ɜɟɧɬɢɥɶ ɤɭɥɶɨɜɢɣ PVC(SCH.80) ½"; 

3 – ɤɨɥɿɧɨ PVC-I (SCH.40) ½" (21,34); 

4 – ɞɿɚɮɪɚɝɦɚ 

 

Ⱦɿɚɮɪɚɝɦɭɜɚɧɧɹ ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɧɚɞɥɢɲɤɨɜɢɯ ɧɚɩɨɪɿɜ, ɚ 
ɫɚɦɟ: ɦɿɠ ɩɨɠɟɠɧɢɦ ɤɪɚɧɨɦ ɬɚ ɡ’єɞɧɭɜɚɥɶɧɨɸ ɝɨɥɨɜɤɨɸ [5, ɞɨɞɚɬɨɤ 2 ɞɨ 
ɬɚɛɥ. 3], ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɫɚɦɿɣ ɜɨɞɨɪɨɡɛɿɪɧɿɣ ɚɪɦɚɬɭɪɿ [6, 25], ɛɿɥɹ ɧɟʀ ɱɢ ɧɚ 
ɩɿɞɜɿɞɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɿ ɜ ɦɭɮɬɿ (ɪɢɫ. 2) [7, 213]. 

ȼɿɞɫɭɬɧɿɫɬɶ ɤɚɜɿɬɚɰɿʀ ɩɪɢ ɞɿɚɮɪɚɝɦɭɜɚɧɧɿ (ɞɪɨɫɟɥɸɜɚɧɧɿ) ɩɨɬɨɤɭ ɪɿɞɢɧɢ 
ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɚ ɭɦɨɜɢ [6, 24]:  

Q ≤ Qɤɚɜ , 

ɞɟ Q – ɜɢɬɪɚɬɚ ɪɿɞɢɧɢ ɤɪɿɡɶ ɞɿɚɮɪɚɝɦɭ; Qɤɚɜ – ɜɢɬɪɚɬɚ ɪɿɞɢɧɢ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє 
ɩɨɱɚɬɤɭ ɤɚɜɿɬɚɰɿʀ, ɡɚ [6, 25] 
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Ω – ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɩɟɪɟɞ ɞɿɚɮɪɚɝɦɨɸ; Hɜɯ – ɧɚɩɿɪ ɧɚ ɜɯɨɞɿ ɭ 
ɞɿɚɮɪɚɝɦɭ; ζ – ɤɨɟɮɿɰɿєɧɬ ɦɿɫɰɟɜɨɝɨ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɨɩɨɪɭ ɞɿɚɮɪɚɝɦɢ, ɡɚ 
[8, 145] 
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ω – ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɨɬɜɨɪɭ 
ɞɿɚɮɪɚɝɦɢ. 

 

Ɋɢɫ. 2 - ɋɯɟɦɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɞɿɚɮɪɚɝɦɢ 

ɛɿɥɹ ɜɨɞɨɪɨɡɛɿɪɧɨʀ ɚɪɦɚɬɭɪɢ (ɚ) 
ɬɚ ɜ ɦɭɮɬɿ ɧɚ ɩɿɞɜɿɞɧɿɣ ɬɪɭɛɿ (ɛ): 
1 – ɩɿɞɜɿɞɧɚ ɬɪɭɛɚ; 2 – ɞɿɚɮɪɚɝɦɚ;  

3 – ɦɭɮɬɚ; 4 – ɤɨɪɩɭɫ ɤɪɚɧɚ;  
5 – ɤɨɧɬɪɝɚɣɤɚ ɡɝɨɧɭ 

 

əɤ ɞɿɚɮɪɚɝɦɢ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ ɲɚɣɛɢ, ɧɚɩɪɢɤɥɚɞ ɤɥɚɫɭ ɬɨɱɧɨɫɬɿ ɋ [9], 

ɩɚɪɚɦɟɬɪɢ ɬɚ ɪɨɡɦɿɪɢ ɹɤɢɯ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ. Ɂɨɜɧɿɲɧɿɣ ɞɿɚɦɟɬɪ ɞɿɚɮɪɚɝɦ ɧɟ 
ɩɨɜɢɧɟɧ ɩɟɪɟɜɢɳɭɜɚɬɢ ɜɿɞɩɨɜɿɞɧɨɝɨ ɪɨɡɦɿɪɭ ɬɪɭɛɢ 1 (ɪɢɫ. 1), ɳɨ ʀʀ 
ɩɪɢєɞɧɚɧɨ ɞɨ ɤɭɥɶɨɜɨɝɨ ɜɟɧɬɢɥɹ. Ɍɨɞɿ ɩɥɨɳɚ ω ɜɿɞɩɨɜɿɞɚɬɢɦɟ ɞɿɚɦɟɬɪɭ d,  

ɚ ɩɥɨɳɚ Ω – ɞɿɚɦɟɬɪɭ D = 21,2 – 2·1,7 = 17,8 (ɦɦ). 

Ɍɚɛɥɢɰɹ 1 - Ɋɨɡɪɚɯɭɧɨɤ ɜɢɬɪɚɬɢ ɪɿɞɢɧɢ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɩɨɱɚɬɤɭ ɤɚɜɿɬɚɰɿʀ 
ȼɧɭɬɪɿɲɧɿɣ  

ɞɿɚɦɟɬɪ ɲɚɣɛɢ  
d, ɦɦ 

Ɍɨɜɳɢɧɚ 
ɲɚɣɛɢ, 

ɦɦ 

ɋɬɭɩɿɧɶ ɫɬɢɫɧɟɧɧɹ 
ɩɨɬɨɤɭ ɪɿɞɢɧɢ  

ω/Ω 

Ʉɨɟɮɿɰɿєɧɬ 

ζ 

ȼɢɬɪɚɬɚQɤɚɜ , 

ɥ/ɫ 

6,6 
1,6 

0,137 118,3 0,054 

9,0 0,256 27,99 0,103 

11,0 2,0 0,382 9,960 0,158 

13,5 
2,5 

0,575 2,781 0,258 

15,5 0,758 0,803 0,397 

 

Ɂɚ ɦɟɬɨɞɢɤɨɸ, ɜɢɤɥɚɞɟɧɨɸ ɜ [10], ɩɪɢ ɩɨɞɚɱɿ ɧɚɫɨɫɚ 1,3 ɦ³/ɝɨɞ = 0,361 ɥ/ɫ 
ɬɚ ɣɨɝɨ ɧɚɩɨɪɿ 1,2 ɦ ɧɚɩɿɪ ɧɚ ɜɯɨɞɿ ɭ ɞɿɚɮɪɚɝɦɭ ɫɤɥɚɞɚɜ Нɜɯ = 0,6725 ɦ 
(Ɂɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɦɿɫɰɟɜɢɯ ɝɿɞɪɚɜɥɿɱɧɢɯ ɨɩɨɪɿɜ ɧɚɜɟɞɟɧɨ ɜ 
[4, ɬɚɛɥ.8]).ɉɪɢ ɰɶɨɦɭ ɜɢɬɪɚɬɚ ɜɨɞɢ ɧɚ ɩɪɚɜɨɦɭ ɜɿɞɝɚɥɭɠɟɧɧɿ ɛɭɥɚ 
Qɛ,ɩɪ = 0,234 ɥ/ɫ. 

əɤ ɜɢɞɧɨ ɡ ɪɢɫ. 3, ɤɚɜɿɬɚɰɿɹ ɛɭɞɟ ɜɿɞɫɭɬɧɶɨɸ ɩɪɢ Qɤɚɜ/Qɛ,ɩɪ ≥ 1,0, ɳɨ 
ɜɿɞɩɨɜɿɞɚє ɫɬɭɩɟɧɹɦ ɫɬɢɫɧɟɧɧɹ ɩɨɬɨɤɭ ɪɿɞɢɧɢ ω/Ω ≥ 0,54. ȼɢɤɨɧɚɧɧɹ ɰɿєʀ 
ɭɦɨɜɢ ɪɟɤɨɦɟɧɞɭє ɞɥɹ ɞɚɧɨɝɨ ɞɿɥɶɧɢɤɚ ɩɨɬɨɤɭ ɪɿɞɢɧɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɿɚɮɪɚɝɦ 
ɡ ɜɧɭɬɪɿɲɧɿɦɢ ɞɿɚɦɟɬɪɚɦɢ d = 13,1…15,5 ɦɦ. 
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Ɋɢɫ. 3 - Ɇɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɿɚɮɪɚɝɦɢ ɩɿɫɥɹ ɤɭɥɶɨɜɨɝɨ ɜɟɧɬɢɥɹ 

ɧɚ ɩɪɚɜɨɦɭ ɜɿɞɝɚɥɭɠɟɧɧɿ ɞɿɥɶɧɢɤɚ ɩɨɬɨɤɭ ɪɿɞɢɧɢ 

ɡ ɦɟɬɨɸ ɡɚɩɨɛɿɝɚɧɧɹ ɝɿɞɪɨɞɢɧɚɦɿɱɧɿɣ ɤɚɜɿɬɚɰɿʀ 
 

Ʌɿɬɟɪɚɬɭɪɚ 

1. Ɉɪɟɥ ȼ.ȱ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɞɿɥɶɧɢɤɚ ɩɨɬɨɤɭ ɪɿɞɢɧɢ / ȼ.ȱ. Ɉɪɟɥ, Ȼ.ȼ. Ɂɚɜɨɣɤɨ, 
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ɁȺɋɌɈɋɍȼȺɇɇə ɁȼɈɊɈɌɇɖɈɈɋɆɈɌɂɑɇɂɏ ɍɋɌȺɇɈȼɈɄ ȾɅə 
Ɉɑɂɓȿɇɇə ȼɈȾɂ ɇȺ ɏȺɊɑɈȼɂɏ ȼɂɊɈȻɇɂɐɌȼȺɏ 
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Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

ɋɶɨɝɨɞɧɿ ɜɢɪɨɛɧɢɰɬɜɨ ɩɢɬɧɢɯ ɜɨɞ, ɫɨɤɿɜ, ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ ɬɚ ɚɥɤɨɝɨɥɶɧɢɯ 
ɧɚɩɨʀɜ ɧɟɦɢɫɥɢɦɨ ɛɟɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɰɢɤɥɿ ʀɯ ɩɪɢɝɨɬɭɜɚɧɧɹ 
ɭɫɬɚɧɨɜɨɤ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ. Ɂɜɨɪɨɬɧɿɣ ɨɫɦɨɫ (ɁɈ) -  ɰɟ ɩɪɨɰɟɫ ɨɱɢɳɟɧɧɹ 
ɜɨɞɢ, ɜ ɹɤɨɦɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɧɚɩɿɜɩɪɨɧɢɤɧɿ ɦɟɦɛɪɚɧɢ. Ɍɟɯɧɨɥɨɝɿɹ 
ɧɚɩɿɜɩɪɨɧɢɤɧɢɯ ɦɟɦɛɪɚɧ - ɰɟ ɧɟ ɡɨɜɫɿɦ ɦɟɬɨɞ ɮɿɥɶɬɪɚɰɿʀ. ɍ ɁɈ ɩɪɢɤɥɚɞɟɧɢɣ 
ɬɢɫɤ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɩɨɞɨɥɚɧɧɹ ɨɫɦɨɬɢɱɧɨɝɨ ɬɢɫɤɭ, ɤɨɥɿɝɚɬɢɜɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ, ɳɨ ɡɭɦɨɜɥɟɧɨ ɯɿɦɿɱɧɢɦ ɩɨɬɟɧɰɿɚɥɨɦ (ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɣ 
ɩɚɪɚɦɟɬɪ). ɁɈ ɡɞɚɬɟɧ ɜɢɞɚɥɢɬɢ ɛɚɝɚɬɨ ɬɢɩɿɜ ɦɨɥɟɤɭɥ ɿ ɿɨɧɿɜ ɡ ɪɨɡɱɢɧɿɜ, ɬɨɠ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɹɤ ɜ ɩɪɨɦɢɫɥɨɜɢɯ ɩɪɨɰɟɫɚɯ, ɬɚɤ ɿ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɩɢɬɧɨʀ 
ɜɨɞɢ. Ɋɨɡɱɢɧɟɧɚ ɪɟɱɨɜɢɧɚ ɭɬɪɢɦɭєɬɶɫɹ ɩɿɞ ɬɢɫɤɨɦ ɡ ɨɞɧɿєʀ ɫɬɨɪɨɧɢ 
ɦɟɦɛɪɚɧɢ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɱɢɫɬɢɣ ɪɨɡɱɢɧɧɢɤ (ɜ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɜɨɞɚ) 
ɩɪɨɯɨɞɢɬɶ ɧɚ ɿɧɲɭ ɫɬɨɪɨɧɭ. Ɂɚɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ "ɫɟɥɟɤɬɢɜɧɨɫɬɿ", ɰɹ 
ɦɟɦɛɪɚɧɚ ɧɟ ɩɨɜɢɧɧɚ ɩɪɨɩɭɫɤɚɬɢ ɜɟɥɢɤɿ ɦɨɥɟɤɭɥɢ ɚɛɨ ɿɨɧɢ ɱɟɪɟɡ ɩɨɪɢ 
(ɨɬɜɨɪɢ), ɩɪɨɬɟ ɦɚє ɜɿɥɶɧɨ ɩɪɨɩɭɫɤɚɬɢ ɥɢɲɟ ɦɟɧɲɿ ɤɨɦɩɨɧɟɧɬɢ ɪɨɡɱɢɧɭ 
(ɧɚɩɪɢɤɥɚɞ, ɪɨɡɱɢɧɧɢɤ). 

Ɂɜɨɪɨɬɧɨ-ɨɫɦɨɬɢɱɧɚ ɭɫɬɚɧɨɜɤɚ  - ɰɟ ɤɨɦɩɥɟɤɫ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɧɢɡɤɢ 
ɩɨɩɟɪɟɞɧɿɯ ɮɿɥɶɬɪɿɜ, ɹɤɿ ɡɚɯɢɳɚɸɬɶ ɦɟɦɛɪɚɧɭ ɜɿɞ ɩɨɲɤɨɞɠɟɧɶ (ɫɢɥɶɧɢɦɢ 
ɨɤɢɫɧɢɤɚɦɢ, ɧɚɩɪɢɤɥɚɞ ɯɥɨɪ, ɬɚ ɦɟɯɚɧɿɱɧɢɦɢ ɞɨɦɿɲɤɚɦɢ) ɬɚ ɧɚɩɿɜɩɪɨɧɢɤɧɨʀ 
ɦɟɦɛɪɚɧɢ. 

Ɉɫɧɨɜɧɚ ɰɿɥɶ ɩɨɥɹɝɚє ɭ ɩɪɨɞɚɜɥɸɜɚɧɧɿ ɜɨɞɢ ɩɿɞ ɜɢɫɨɤɢɦ ɬɢɫɤɨɦ ɱɟɪɟɡ 
ɧɚɩɿɜɩɪɨɧɢɤɧɭ ɦɟɦɛɪɚɧɭ ɡ ɦɟɬɨɸ ɭɫɭɧɭɬɢ ɡ ɜɨɞɢ ɪɨɡɱɢɧɟɧɿ ɪɟɱɨɜɢɧɢ, 
ɨɪɝɚɧɿɤɭ, ɤɨɥɨʀɞɧɿ ɱɚɫɬɤɢ ɿ ɛɚɤɬɟɪɿʀ. Ɂɜɨɪɨɬɧɢɣ ɨɫɦɨɫ є ɨɛɟɪɧɟɧɢɦ ɞɨ 
ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɰɟɫɭ ɨɫɦɨɫɭ, ɳɨ ɩɨɥɹɝɚє ɭ ɪɭɫɿ ɜɨɞɢ ɡ ɦɟɧɲ ɧɚɫɢɱɟɧɨɝɨ 
ɪɨɡɱɢɧɭ ɭ ɛɿɥɶɲ ɧɚɫɢɱɟɧɢɣ ɱɟɪɟɡ ɧɚɩɿɜɩɪɨɧɢɤɧɭ ɦɟɦɛɪɚɧɭ. ɋɢɫɬɟɦɚ 
ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ ɫɬɜɨɪɸє ɬɢɫɤ ɜ ɧɚɫɢɱɟɧɿɣ ɡɨɧɿ (ɜɨɞɚ+ɞɨɦɿɲɤɢ), ɜ 
ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɦɨɥɟɤɭɥɢ ɜɨɞɢ ɩɪɨɫɨɱɭɸɬɶɫɹ ɱɟɪɟɡ ɧɚɩɿɜɩɪɨɧɢɤɧɭ ɦɟɦɛɪɚɧɭ 
ɜ ɡɨɧɭ ɧɟɧɚɫɢɱɟɧɨɝɨ ɪɨɡɱɢɧɭ (ɱɢɫɬɚ ɜɨɞɚ). Ɇɟɦɛɪɚɧɢ ɚɰɟɬɢɥɰɟɥɸɥɨɡɢ ɬɚ 
ɿɧɲɢɯ ɩɨɥɿɦɟɪɿɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɫɟɥɟɤɬɢɜɧɿɫɬɸ, ɩɪɨɩɭɫɤɚɸɱɢ ɦɨɥɟɤɭɥɢ 
ɜɨɞɢ ɬɚ ɡɚɬɪɢɦɭɸɱɢ ɦɨɥɟɤɭɥɢ ɚɛɨ ɿɨɧɢ ɪɨɡɱɢɧɟɧɢɯ ɪɟɱɨɜɢɧ. Ɉɩɪɿɫɧɟɧɧɹ 
ɜɨɞɢ ɡɞɿɣɫɧɸɸɬɶ ɭ ɦɟɦɛɪɚɧɧɨɦɭ ɚɩɚɪɚɬɿ ɡ ɩɥɨɫɤɨ ɤɚɦɟɪɧɢɦɢ ɚɛɨ 
ɬɪɭɛɱɚɫɬɢɦɢ ɮɿɥɶɬɪɭɸɱɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɿ ɦɟɦɛɪɚɧɚɦɢ ɭ ɜɢɝɥɹɞɿ 
ɩɨɪɨɠɧɢɫɬɢɯ ɜɨɥɨɤɨɧ. ɉɪɨɰɟɫ ɡɜɨɪɨɬɧɶɨɝɨ ɨɫɦɨɫɭ ɡ ɦɟɬɨɸ ɞɟɦɿɧɟɪɚɥɿɡɚɰɿʀ 
ɜɨɞɢ є ɩɟɪɫɩɟɤɬɢɜɧɢɦ, ɣɨɝɨ ɲɢɪɨɤɨ ɩɪɚɤɬɢɤɭɸɬɶ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 
Ɋɨɡɪɨɛɥɟɧɿ ɫɭɱɚɫɧɿ ɦɟɦɛɪɚɧɢ ɬɢɩɭ ɆȽȺ ɡ ɪɨɛɨɱɢɦ ɬɢɫɤɨɦ 10 Ɇɉɚ ɞɚɸɬɶ 
ɦɨɠɥɢɜɿɫɬɶ ɜɿɞɨɤɪɟɦɥɸɜɚɬɢ70-97,5% ɫɨɥɟɣ ɩɪɢ ɜɨɞɨɩɪɨɧɢɤɧɨɫɬɿ 
ɛɥɢɡɶɤɨ1000 ɦɁ/ɦ2 ɡɚ ɞɨɛɭ. Ɉɫɧɨɜɧɢɦɢ ɭɦɨɜɚɦɢ ɟɮɟɤɬɢɜɧɨʀ ɪɨɛɨɬɢ ɡɜɨɪɨɬɧɨ-

ɨɫɦɨɬɢɱɧɢɯɚɩɚɪɚɬɿɜ є ɳɿɥɶɧɿɫɬɶ ɩɚɤɭɜɚɧɧɹ ɦɟɦɛɪɚɧ, ɧɟɜɢɫɨɤɚ 

https://uk.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
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ɦɟɬɚɥɨɦɿɫɬɤɿɫɬɶ, ɩɪɨɫɬɨɬɚ ɜɢɝɨɬɨɜɥɟɧɧɹ ɿ ɦɨɧɬɚɠɭ, ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ 
ɜɢɯɿɞɧɨʀ ɜɨɞɢ ɩɟɪɟɞ ɦɟɦɛɪɚɧɧɨɸ ɨɛɪɨɛɤɨɸ. Ɉɩɪɿɫɧɟɧɧɹ ɜɨɞɢ ɹɤ ɫɩɨɫɨɛɨɦ 
ɟɥɟɤɬɪɨɞɿɚɥɿɡɭ, ɬɚɤ ɿ ɡɜɨɪɨɬɧɶɨɝɨ ɨɫɦɨɫɭ ɧɚ10-40% ɞɟɲɟɜɲɟ ɡɚ ɞɢɫɬɢɥɹɰɿɸ. 
Ɂɜɨɪɨɬɧɿɣ ɨɫɦɨɫ ɩɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɚє ɬɚɤɨɠ ɿɧɲɿ ɩɟɪɟɜɚɝɢ: 
ɟɮɟɤɬɢɜɧɟ ɜɢɞɚɥɟɧɧɹ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɬɚ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɦɨɠɥɢɜɿɫɬɶ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɜɨɞɢ ɡ ɪɿɡɧɢɦ ɜɦɿɫɬɨɦ ɫɨɥɟɣ, ɩɨɜɧɚ ɚɜɬɨɦɚɬɢɡɚɰɿɹ ɩɪɨɰɟɫɭ. 

Ⱦɥɹ ɜɢɞɚɥɟɧɧɹ ɯɜɨɪɨɛɨɬɜɨɪɧɢɯ ɛɚɤɬɟɪɿɣ, ɳɨ ɦɿɫɬɹɬɶɫɹ ɭ ɜɨɞɿ, ʀʀ 
ɡɧɟɡɚɪɚɠɭɸɬɶ ɫɩɟɰɿɚɥɶɧɢɦɢ ɡɚɫɨɛɚɦɢ. Ⱦɟɡɢɧɮɟɤɰɿɸ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɜɨɞɢ ɞɥɹ 
ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɬɿɜ ɬɚ ɧɚɩɨʀɜ ɡɞɿɣɫɧɸɸɬɶ ɮɿɥɶɬɪɭɜɚɧɧɹɦ ɱɟɪɟɡ ɤɟɪɚɦɿɱɧɿ 
ɡɧɟɡɚɪɚɠɭɜɚɥɶɧɿ ɮɿɥɶɬɪɢ, ɯɥɨɪɭɜɚɧɧɹɦ, ɪɿɞɲɟ ɨɡɨɧɭɜɚɧɧɹɦ, ɞɿєɸ 
ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɢɦɢ ɩɪɨɦɟɧɹɦɢ, ɨɛɪɨɛɤɨɸ ɿɨɧɚɦɢ ɫɪɿɛɥɚ ɬɨɳɨ.Ʉɨɦɟɪɰɿɣɧɿ ɿ 
ɩɪɨɦɢɫɥɨɜɿ ɭɫɬɚɧɨɜɤɢ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ 
ɬɟɩɥɨɟɧɟɪɝɟɬɢɤɢ ɞɥɹ ɞɟɦɿɧɟɪɚɥɿɡɚɰɿʀ ɜɨɞɢ ɧɚ ɤɨɬɟɥɶɧɢɯ ɿ ɟɥɟɤɬɪɨɫɬɚɧɰɿɹɯ, ɜ 
ɦɟɞɢɰɢɧɿ ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɜ ɫɢɫɬɟɦɿ ɝɟɦɨɞɿɚɥɿɡɭ, ɨɬɪɢɦɚɧɧɹ ɚɩɿɪɨɝɟɧɧɨʀ 
ɜɨɞɢ ɞɥɹ ɿɧ'єɤɰɿɣ, ɜ ɦɿɤɪɨɟɥɟɤɬɪɨɧɿɰɿ ɞɥɹ ɝɥɢɛɨɤɨɝɨ ɡɧɟɫɨɥɟɧɧɹ ɜɨɞɢ. ɍ 
ɩɨɛɭɬɨɜɿɣ ɫɮɟɪɿ ɞɥɹ ɩɪɢɝɨɬɭɜɚɧɧɹ ʀɠɿ ɿ ɧɚɩɨʀɜ ɤɚɮɟ, ɛɚɪɚɯ, ɪɟɫɬɨɪɚɧɚɯ, ɞɥɹ 
ɨɬɪɢɦɚɧɧɹ ɩɢɬɧɨʀ ɜɨɞɢ, ɞɥɹ ɩɨɛɭɬɨɜɢɯ ɩɨɬɪɟɛ ɜ ɤɨɬɟɞɠɚɯ, ɝɨɬɟɥɹɯ, 
ɫɚɧɚɬɨɪɿɹɯ, ɠɢɬɥɨɜɢɯ ɛɭɞɢɧɤɚɯ. ɍɫɬɚɧɨɜɤɢ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ є ɩɨɜɧɿɫɬɸ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɦ ɪɿɲɟɧɧɹɦ ɿ ɡɞɚɬɧɿ ɩɪɚɰɸɜɚɬɢ ɜ ɛɟɡɩɟɪɟɪɜɧɨɦɭ ɪɟɠɢɦɿ 24 
ɝɨɞɢɧɢ ɧɚ ɞɨɛɭ. Ʉɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɡɦɨɧɬɨɜɚɧɚ ɧɚ ɦɟɬɚɥɟɜɿɣ ɪɚɦɿ, 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɚ ɩɿɞɜɢɳɭє ɧɚɫɨɫɨɦ, ɮɿɥɶɬɪɨɦ ɬɨɧɤɨɝɨ ɨɱɢɳɟɧɧɹ, ɤɨɪɩɭɫɚɦɢ 
ɞɥɹ ɦɟɦɛɪɚɧ, ɦɟɦɛɪɚɧɚɦɢ, ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɿ ɚɪɦɚɬɭɪɨɸ, ɡɚɫɨɛɚɦɢ ɤɨɧɬɪɨɥɸ 
ɬɚ ɚɜɬɨɦɚɬɢɤɢ. 

Ⱦɥɹ ɡɚɯɢɫɬɭ ɦɟɦɛɪɚɧɧɢɯ ɟɥɟɦɟɧɬɿɜ ɜɿɞ ɩɟɪɟɞɱɚɫɧɨɝɨ ɜɢɯɨɞɭ ɡ ɥɚɞɭ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɫɢɫɬɟɦɢ ɩɟɪɟɞɩɿɞɝɨɬɨɜɤɢ ɜɨɞɢ, ɹɤɿ ɪɨɡɪɚɯɨɜɭɸɬɶɫɹ 
ɜɢɯɨɞɹɱɢ ɡ ɞɚɧɢɯ ɡɧɚɱɟɧɶ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɜɢɯɿɞɧɨʀ ɜɨɞɢ. əɤ ɩɪɚɜɢɥɨ, ɰɟ 
ɫɢɫɬɟɦɢ, ɳɨ ɜɤɥɸɱɚɸɬɶ ɜ ɫɟɛɟ ɮɿɥɶɬɪɢ ɦɟɯɚɧɿɱɧɨʀ ɨɱɢɫɬɤɢ, ɩɨɦ'ɹɤɲɭɜɚɱɿ, 
ɨɛɟɡɠɟɥɟɡɿɜɚɬɟɥɿ, ɜɭɝɿɥɶɧɿ ɮɿɥɶɬɪɢ. ȼ ɞɚɧɢɣ ɱɚɫ ɜ ɹɤɨɫɬɿ ɨɞɧɨɝɨ ɡ ɟɥɟɦɟɧɬɿɜ 
ɫɢɫɬɟɦ ɩɟɪɟɞɩɿɞɝɨɬɨɜɤɢ ɜɨɞɢ ɧɚɛɭɥɢ ɲɢɪɨɤɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɬɚɧɰɿʀ 
ɞɨɡɭɜɚɧɧɹ ɿɧɝɿɛɿɬɨɪɿɜ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɚɦɢ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ. Ⱦɨɡɭɜɚɧɧɹ 
ɿɧɝɿɛɿɬɨɪɿɜ ɜ ɜɢɯɿɞɧɭ ɜɨɞɭ ɡɚɩɨɛɿɝɚє ɜɢɩɚɞɚɧɧɸ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɧɚ ɩɨɜɟɪɯɧɿ 
ɦɟɦɛɪɚɧɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɬɢɦ ɫɚɦɢɦ ɡɛɿɥɶɲɭɸɱɢ ɬɟɪɦɿɧ ʀɯ ɫɥɭɠɛɢ. Ȼɿɥɶɲɿɫɬɶ 
ɮɿɥɶɬɪɿɜ ɞɥɹ ɨɱɢɳɟɧɧɹ ɦɚɸɬɶ ɩɨɪɢɫɬɿɫɬɶ ɭ ɦɟɠɚɯ 1-5 ɦɤɦ, ɳɨ ɞɨɡɜɨɥɹє 
ɜɢɞɚɥɢɬɢ ɧɟɛɚɠɚɧɿ ɜɟɥɢɤɿ ɤɨɥɨʀɞɢ ɣ ɫɭɫɩɟɧɡɿʀ ɡ ɪɨɡɱɢɧɭ. ɇɚɣɱɚɫɬɿɲɟ, ɜ 
ɩɨɛɭɬɨɜɢɯ ɫɢɫɬɟɦɚɯ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɨɦɿɠɧɢɣ 
ɜɭɝɿɥɶɧɢɣ ɮɿɥɶɬɪ, ɹɤɢɣ ɚɞɫɨɪɛɭє ɪɨɡɱɢɧɟɧɿ ɝɚɡɢ ɣ ɡɚɥɢɲɤɨɜɢɣ ɯɥɨɪ, ɨɪɝɚɧɿɱɧɿ 
ɫɩɨɥɭɤɢ. Ɍɚɤɢɣ ɮɿɥɶɬɪ ɧɟɨɛɯɿɞɧɨ ɞɭɛɥɸɜɚɬɢ ɦɟɯɚɧɿɱɧɢɦ ɮɿɥɶɬɪɨɦ ɞɥɹ 
ɡɚɬɪɢɦɤɢ ɜɢɧɢɤɥɢɯ ɜɭɝɿɥɶɧɢɯ ɫɭɫɩɟɧɡɿɣ ɭ ɜɨɞɿ. ɇɚɣɱɚɫɬɿɲɟ ɬɚɤɢɣ ɮɿɥɶɬɪ 
ɜɢɝɨɬɨɜɥɹɸɬɶ ɡ ɩɪɟɫɨɜɚɧɨɝɨ ɜɭɝɿɥɥɹ, ɹɤɟ ɧɟ ɥɢɲɟ ɡɚɬɪɢɦɭє ɫɭɫɩɟɧɡɿʀ, ɚɥɟ ɣ 
ɦɚє ɜɢɫɨɤɭ ɫɬɭɩɿɧɶ ɜɢɞɚɥɟɧɧɹ ɪɿɡɧɢɯ ɞɨɦɿɲɨɤ ɜ ɜɨɞɿ (ɬɚɛɥ.1.) ɬɚ  ɫɨɪɛɭє 
ɲɤɿɞɥɢɜɿ ɪɟɱɨɜɢɧɢ. 
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Ɍɚɛɥɢɰɹ 1- ɋɬɭɩɿɧɶ ɜɢɞɚɥɟɧɧɹ ɡɜɨɪɨɬɧɶɨɨɫɦɨɬɢɱɧɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɪɿɡɧɢɯ 
ɞɨɦɿɲɨɤ ɜ ɜɨɞɿ 
Ɋɟɱɨɜɢɧɚ ɋɬɭɩɿɧɶ 

ɜɢɞɚɥɟɧɧɹ, 
% 

Ɋɟɱɨɜɢɧɚ ɋɬɭɩɿɧɶ 
ɜɢɞɚɥɟɧɧɹ, 

% 

Ɋɟɱɨɜɢɧɚ ɋɬɭɩɿɧɶ 
ɜɢɞɚɥɟɧɧɹ, 

% 

ɇɚɬɪɿɣ 99 Ɋɬɭɬɶ 98 ɋɢɥɿɤɚɬɢ 97 

Ʉɚɥɶɰɿɣ 99 Ȼɚɪɿɣ 99 ɋɭɥɶɮɚɬɢ 98 

Ɇɚɝɧɿɣ 99 ɏɪɨɦ 99 Ɇɢɲ'ɹɤ 99 

Ʉɚɥɿɣ 98 ɋɜɢɧɟɰɶ 99 ɋɟɥɟɧ 99 

Ɂɚɥɿɡɨ 99 ɏɥɨɪɢɞɢ 99 ɋɭɥɶɮɿɬɢ 99 

Ⱥɥɸɦɿɧɿɣ 99 ɇɿɬɪɚɬɢ 97 Ȼɨɪɢɬɢ 90 

Ⱥɦɨɧɿɣ 97 Ȼɿɤɚɪɛɨɧɚɬɢ 98 ɐɿɚɧɿɞɢ 95 

Ɇɿɞɶ 99 Ɏɬɨɪ 98 Ɇɿɤɪɨɛɿɨɥɝɿɹ ɬɚ 
ɦɿɤɪɨɱɚɫɬɢɧɤɢ 

ɇɿɤɟɥɶ 99 Ɏɨɫɮɚɬɢ 99 Ȼɚɤɬɟɪɿʀ >99 

ɐɢɧɤ 99 ɏɪɨɦɚɬɢ 99 ɐɢɫɬɢ,Ƚɚɪɞɢ >99 

ɋɬɪɨɧɰɿɣ 99 Ɍɿɨɫɭɥɶɮɚɬɢ 99 ɇɚɣɩɪɨɫɬɿɲɿ >99 

Ʉɚɞɦɿɣ 99 Ɏɟɪɪɨɰɿɚɧɢ 99 Ⱥɫɛɟɫɬ >99 

ɋɪɿɛɥɨ 99 Ȼɪɨɦɿɞɢ 99 ɑɚɫɬɢɧɤɢ(2 
ɦɤɦ) 

>99 

Ɏɚɤɬɨɪɢ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɹɤɿɫɬɶ ɬɚ ɤɿɥɶɤɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ: 
1.Ɍɢɫɤ: ɳɨ ɜɢɳɢɣ ɪɨɛɨɱɢɣ ɬɢɫɤ, ɬɨ ɛɿɥɶɲ ɜɢɛɿɪɤɨɜɨɸ ɦɨɠɟ ɛɭɬɢ 

ɦɟɦɛɪɚɧɚ ɞɨ ɡɚɛɪɭɞɧɟɧɶ ɿ ɬɢɦ ɦɟɧɲɚ ɤɿɥɶɤɿɫɬɶ ɫɬɭɩɟɧɿɜ ɨɱɢɳɭɜɚɧɧɹ ɩɨɬɪɿɛɧɚ 
ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɧɚɣɤɪɚɳɨɝɨ ɪɟɡɭɥɶɬɚɬɭ. ȱɧɚɤɲɟ ɤɚɠɭɱɢ, ɜɢɫɨɤɢɣ ɪɨɛɨɱɢɣ 
ɬɢɫɤ ɫɢɫɬɟɦɢ ɞɨɡɜɨɥɹє ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɦɟɦɛɪɚɧɢ ɡɜɨɪɨɬɧɨ-ɨɫɦɨɬɢɱɧɨɝɨ ɬɢɩɭ 
(RO-ɬɢɩ), ɳɨ ɦɚɸɬɶ ɝɪɚɧɢɱɧɨ ɜɢɫɨɤɿ ɩɨɤɚɡɧɢɤɢ ɨɱɢɳɭɜɚɧɧɹ. Ʉɪɿɦ ɬɨɝɨ, ɜɿɧ 
ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɫɢɫɬɟɦɢ. 

2.Ɇɟɦɛɪɚɧɚ: ɧɟ ɜɫɿ ɦɟɦɛɪɚɧɢ ɨɞɧɚɤɨɜɿ: ɞɟɹɤɿ ɩɪɨɞɭɤɬɢɜɧɿɲɿ, ɭ ɞɟɹɤɢɯ 
ɩɿɞɜɢɳɟɧɢɣ ɫɬɭɩɿɧɶ ɨɱɢɳɭɜɚɧɧɹ, ɭ ɞɟɹɤɢɯ ɡɛɿɥɶɲɟɧɢɣ ɬɟɪɦɿɧ ɪɨɛɨɬɢ ɡɚ 
ɪɚɯɭɧɨɤ ɩɿɞɜɢɳɟɧɨɝɨ ɨɩɨɪɭ ɬɟɪɬɸ. 

3.ɋɨɥɟɜɦɿɫɬ ɬɚ ɜɦɿɫɬ ɪɟɱɨɜɢɧ-ɡɚɛɪɭɞɧɸɜɚɱɿɜ: ɛɿɥɶɲɢɣ ɫɨɥɟɜɦɿɫɬ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɛɿɥɶɲɨɝɨ ɫɨɥɟɜɦɿɫɬɭ ɭ ɨɱɢɳɟɧɿɣ ɜɨɞɿ (ɩɟɪɦɿɚɬɭ). Ⱦɨ ɬɨɝɨ ɠ, 
ɞɟɹɤɿ ɲɤɿɞɥɢɜɿ ɪɟɱɨɜɢɧɢ ɦɨɠɭɬɶ ɚɛɨ ɡɚɛɪɭɞɧɢɬɢ ɦɟɦɛɪɚɧɭ, ɡɦɟɧɲɢɜɲɢ ʀʀ 
ɩɪɨɧɢɤɧɿɫɬɶ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɤɿɥɶɤɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ, ɚɛɨ ɡɪɭɣɧɭɜɚɬɢ ʀʀ 
(ɨɤɢɫɥɸɜɚɱɿ, ɡɨɤɪɟɦɚ ɯɥɨɪ). 

Ɉɬɠɟ, ɡɜɨɪɨɬɧɢɣ ɨɫɦɨɫ — ɫɭɱɚɫɧɢɣ ɬɚ ɛɟɡɩɟɱɧɢɣ ɫɩɨɫɿɛ ɨɬɪɢɦɚɧɧɹ ɱɢɫɬɨʀ 
ɜɨɞɢ. ɉɿɞ ɱɚɫ ɮɿɥɶɬɪɭɜɚɧɧɹ ɤɪɿɡɶ ɦɟɦɛɪɚɧɭ ɩɪɚɤɬɢɱɧɨ ɜɫɿ ɞɨɦɿɲɤɢ ɜɨɞɢ 
(ɨɤɪɿɦ ɤɢɫɧɸ) ɡɥɢɜɚɸɬɶɫɹ ɭ ɤɚɧɚɥɿɡɚɰɿɸ, ɧɚɬɨɦɿɫɬɶ ɭ ɛɚɤ ɱɢɫɬɨʀ ɜɨɞɢ 
ɧɚɞɯɨɞɢɬɶ ɜɨɞɚ, ɨɱɢɳɟɧɚ ɜɿɞ ɛɭɞɶ-ɹɤɢɯ ɞɨɦɿɲɨɤ. ȼɨɞɚ — ɞɠɟɪɟɥɨ ɠɢɬɬɹ ɧɚ 
ɡɟɦɥɿ, ɚ «ɦɟɪɬɜɨɸ» ʀʀ ɪɨɛɥɹɬɶ ɫɚɦɟ ɲɤɿɞɥɢɜɿ ɞɨɦɿɲɤɢ, ɹɤɢɯ ɭ ɫɭɱɚɫɧɿɣ ɜɨɞɿ, ɡɚ 
ɪɚɯɭɧɨɤ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɩɥɢɜɭ, ɧɚ ɩɪɟɜɟɥɢɤɢɣ ɠɚɥɶ, ɛɚɝɚɬɨ. ɇɚɣɛɿɥɶɲ 
ɛɥɢɡɶɤɚ ɡɜɨɪɨɬɧɨɨɫɦɨɬɢɱɧɚ ɜɨɞɚ ɞɨ ɬɚɥɨʀ ɚɛɨ ɞɨɳɨɜɨʀ. Ɍɚɤɨɠ ɧɟ ɫɥɿɞ 
ɩɨɪɿɜɧɸɜɚɬɢ ɡɜɨɪɨɬɧɨɨɫɦɨɬɢɱɧɭ ɿ ɞɢɫɬɢɥɶɨɜɚɧɭ ɜɨɞɢ, ɯɨɱɚ ɩɟɜɧɚ ɫɯɨɠɿɫɬɶ 
ɦɿɠ ɧɢɦɢ є. Ⱥɥɟ ɡɜɨɪɨɬɧɨɨɫɦɨɬɢɱɧɚ ɜɨɞɚ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɞɢɫɬɢɥɶɨɜɚɧɨʀ, ɧɟ 
ɜɿɞɛɭɜɚє ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɭ, ɨɬɠɟ ɫɬɪɭɤɬɭɪɚ ɜɨɞɢ ɡɛɟɪɿɝɚєɬɶɫɹ. 
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ɍȾɄ 628.387 

 

ɉɈɆ’əɄɒȿɇɇə ɀɂȼɂɅɖɇɈȲ ȼɈȾɂ ɄɈɌɅȱȼ ɇɂɁɖɄɈȽɈ ɌɂɋɄɍ 
ȿɅȿɄɌɊɈɆȿɆȻɊȺɇɇɂɆ ɒɅəɏɈɆ 

 

Ⱥɧɬɨɧɨɜ Ɉ.ȼ.1, Ɇɢɯɚɣɥɟɧɤɨ ȼ.Ƚ.2, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 

 
1ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɦ. ɏɚɪɤɿɜ 

2ȱɧɫɬɢɬɭɬ ɩɪɨɛɥɟɦ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɿɦ. Ⱥ.Ɇ. ɉɿɞɝɨɪɧɨɝɨ ɇȺɇ ɍɤɪɚʀɧɢ 

 

ȿɤɫɩɥɭɚɬɚɰɿɹ ɤɨɬɥɿɜ ɧɢɡɶɤɨɝɨ ɬɢɫɤɭ (1 – 1,5 Ɇɉɚ) ɩɨɬɪɟɛɭє ɤɨɪɢɝɭɜɚɧɧɹ 
ɹɤɨɫɬɿ ɠɢɜɢɥɶɧɨʀ ɜɨɞɢ. ɇɚɣɛɿɥɶɲ ɲɤɿɞɥɢɜɨɸ ɞɨɦɿɲɤɨɸ ɭ ɰɿɣ ɜɨɞɿ є ɫɨɥɿ 
ɠɨɪɫɬɤɨɫɬɿ, ɳɨ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ ɭɬɜɨɪɸɸɬɶ ɧɚɤɢɩ ɧɚ ɩɨɜɟɪɯɧɹɯ ɠɚɪɨɜɢɯ ɬɚ 
ɞɢɦɨɝɚɪɧɢɯ ɬɪɭɛ. Ɂɞɟɛɿɥɶɲɨɝɨ ɰɿ ɞɨɦɿɲɤɢ ɡ ɜɨɞɢ ɜɢɥɭɱɚɸɬɶ ɨɛɪɨɛɤɨɸ 
ɤɚɬɿɨɧɨɨɛɦɿɧɧɨɸ ɫɦɨɥɨɸ ɜ Na+-ɮɨɪɦɿ. ɍɫɬɚɧɨɜɤɢ ɧɚɬɪɿɣ-ɤɚɬɿɨɧɭɜɚɧɧɹ 
ɩɪɚɰɸɸɬɶ ɞɨɫɢɬɶ ɧɚɞɿɣɧɨ, ɚɥɟ ɩɨɬɪɟɛɭɸɬɶ ɪɟɬɟɥɶɧɨɝɨ ɩɨɩɟɪɟɞɧɶɨɝɨ 
ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɜɿɞ ɫɩɨɥɭɤ ɡɚɥɿɡɚ, ɹɤɿ ɡɞɚɬɧɿ ɨɬɪɭɸɜɚɬɢ ɿɨɧɿɬ. Ʉɪɿɦ ɬɨɝɨ, ɰɟɣ 
ɩɪɨɰɟɫ ɩɨɦ’ɹɤɲɟɧɧɹ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɜɟɥɢɤɨɸ ɜɢɬɪɚɬɨɸ ɤɭɯɨɧɧɨʀ ɫɨɥɿ ɧɚ 
ɪɟɝɟɧɟɪɚɰɿɸ, ɭɬɜɨɪɟɧɧɹɦ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɦɿɧɟɪɚɥɿɡɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɚ 
ɬɚɤɨɠ ɜɢɬɪɚɬɨɸ ɞɨɪɨɝɨɝɨ ɤɚɬɿɨɧɿɬɭ, ɹɤɢɣ ɩɨɫɬɭɩɨɜɨ ɩɨɞɪɿɛɧɸєɬɶɫɹ ɿ 
ɜɢɧɨɫɢɬɶɫɹ ɡ ɮɿɥɶɬɪɿɜ ɩɪɢ ɪɟɝɟɧɟɪɚɰɿʀ. 

ɇɚɦɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɨєɞɧɚɬɢ ɧɚɬɪɿɣ-ɤɚɬɿɨɧɭɜɚɧɧɹ ɡ ɩɨɩɟɪɟɞɧɶɨɸ 
ɨɛɪɨɛɤɨɸ ɜɨɞɢ ɜ ɤɚɬɨɞɧɢɯ ɤɚɦɟɪɚɯ ɟɥɟɤɬɪɨɥɿɡɟɪɚ ɡ ɤɚɬɿɨɧɿɬɨɜɢɦɢ 
ɦɟɦɛɪɚɧɚɦɢ. Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɰɶɨɝɨ ɩɪɨɰɟɫɭ ɛɭɜ ɪɨɡɪɨɛɥɟɧɢɣ ɿɧɟɪɬɧɢɣ ɚɧɨɞ, 
ɳɨ ɧɟ ɦɿɫɬɢɬɶ ɛɥɚɝɨɪɨɞɧɢɯ ɦɟɬɚɥɿɜ ɬɚ ʀɯ ɫɩɨɥɭɤ [1]. Ɍɟɯɧɨɥɨɝɿɹ ɣɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ ɩɨɥɹɝɚє ɭ ɩɨɤɪɢɬɬɿ ɬɢɬɚɧɨɜɨʀ ɫɿɬɤɢ ɞɿɨɤɫɢɞɨɦ ɦɚɧɝɚɧɭ ɲɥɹɯɨɦ 
ɬɟɪɦɿɱɧɨɝɨ ɪɨɡɤɥɚɞɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɧɿɬɪɚɬɭ. ɉɨɬɿɦ ɨɬɪɢɦɚɧɭ ɡɚɝɨɬɨɜɤɭ 
ɩɨɤɪɢɜɚɥɢ ɲɚɪɨɦ ɟɥɟɤɬɪɨɨɫɚɞɠɟɧɨɝɨ ɨɤɫɢɞɭ ɩɥɸɦɛɭɦɭ (IV) 2,5 – 3 ɦɦ 
ɡɚɜɬɨɜɲɤɢ. Ɉɫɤɿɥɶɤɢ ɩɟɪɟɧɚɩɪɭɠɟɧɧɹ ɜɢɞɿɥɟɧɧɹ ɤɢɫɧɸ ɧɚ ɞɿɨɤɫɢɞɿ ɦɚɧɝɚɧɭ є 
ɞɨɫɢɬɶ ɧɟɜɟɥɢɤɢɦ, ɨɫɚɞɢɬɢ ɞɿɨɤɫɢɞ ɩɥɸɦɛɭɦɭ ɧɚ ɬɚɤɭ ɨɫɧɨɜɭ ɦɨɠɧɚ ɥɢɲɟ ɡ 
ɥɭɠɧɨɝɨ ɟɥɟɤɬɪɨɥɿɬɭ, ɡ ɹɤɨɝɨ ɞɿɨɤɫɢɞ ɩɥɸɦɛɭɦɭ ɨɫɿɞɚє ɞɨ ɩɨɱɚɬɤɭ ɚɧɨɞɧɨɝɨ 
ɜɢɞɿɥɟɧɧɹ ɤɢɫɧɸ. Ⱦɥɹ ɩɨɩɟɪɟɞɠɟɧɧɹ ɭɬɜɨɪɟɧɧɹ ɩɪɢ ɟɥɟɤɬɪɨɨɫɚɞɠɟɧɧɿ 
ɞɨɧɧɢɯ ɜɿɞɤɥɚɞɟɧɶ ɩɪɨɦɿɠɧɢɯ ɨɤɫɢɞɿɜ ɩɥɸɦɛɭɦɭ ɜ ɟɥɟɤɬɪɨɥɿɬ ɡɚɧɭɪɸɜɚɥɢ 
ɫɬɪɭɠɤɭ ɦɟɬɚɥɟɜɨɝɨ ɫɜɢɧɰɸ ɡɝɿɞɧɨ [2]. 

ɋɿɬɤɭ ɤɪɿɩɢɥɢ ɬɢɬɚɧɨɜɢɦɢ ɲɩɢɥɶɤɚɦɢ ɞɨ ɫɬɚɥɟɜɨɝɨ ɥɢɫɬɚ, ɜɤɪɢɬɨɝɨ 
ɥɢɫɬɨɦ ɩɨɥɿɟɬɢɥɟɧɭ. əɤ ɩɨɤɚɡɚɥɢ ɪɟɫɭɪɫɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ, ɬɚɤɢɣ ɚɧɨɞ ɭ 
ɫɭɥɶɮɚɬɧɨ-ɯɥɨɪɢɞɧɢɯ ɪɨɡɱɢɧɚɯ ɦɨɠɟ ɩɪɚɰɸɜɚɬɢ ɛɿɥɶɲɟ ɪɨɤɭ ɛɟɡ ɿɫɬɨɬɧɨɝɨ 
ɪɭɣɧɭɜɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɩɨɤɪɢɬɬɹ. 

ɉɪɨɰɟɫ ɩɨɦ’ɹɤɲɟɧɧɹ ɜɨɞɢ ɪɟɚɥɿɡɨɜɭɜɚɥɢ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. ȼɯɿɞɧɭ ɜɨɞɭ 
ɩɨɞɚɜɚɥɢ ɜ ɤɚɬɨɞɧɿ ɤɚɦɟɪɢ ɦɟɦɛɪɚɧɧɨɝɨ ɟɥɟɤɬɪɨɥɿɡɟɪɭ ɣ ɞɨɜɨɞɢɥɢ ɪɇ ɜɨɞɢ 
ɞɨ 11,5 – 12,0. ɉɿɫɥɹ ɰɶɨɝɨ ɨɫɚɞ ɫɩɨɥɭɤ ɠɨɪɫɬɤɨɫɬɿ ɜɿɞɞɿɥɹɥɢ ɬɚ ɩɪɨɫɜɿɬɥɟɧɭ 
ɜɨɞɭ ɩɨɞɚɜɚɥɢ ɜ ɚɧɨɞɧɿ ɤɚɦɟɪɢ ɟɥɟɤɬɪɨɥɿɡɟɪɭ, ɞɟ ɪɇ ɜɨɞɢ ɡɧɢɠɭɜɚɜɫɹ ɡɚ 
ɪɚɯɭɧɨɤ ɦɿɝɪɚɰɿʀ ɤɚɬɿɨɧɿɜ ɭ ɤɚɬɨɥɿɬ. 

ȿɥɟɤɬɪɨɦɟɦɛɪɚɧɧɟ ɩɨɦ’ɹɤɲɟɧɧɹ є ɯɿɦɿɱɧɢɦ ɚɧɚɥɨɝɨɦ ɨɛɪɨɛɤɢ ɜɨɞɢ 
ɫɨɞɨɜɨ-ɜɚɩɧɹɧɢɦ ɫɩɨɫɨɛɨɦ. ɉɪɨɬɟ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɨɫɬɚɧɧɶɨɝɨ, ɜɨɧɨ ɧɟ 
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ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɿɫɬɨɬɧɢɦ ɩɿɞɜɢɳɟɧɧɹɦ ɪɇ ɬɚ ɧɟɨɛɯɿɞɧɿɫɬɸ ɧɚɫɬɭɩɧɨʀ 
ɧɟɣɬɪɚɥɿɡɚɰɿʀ ɿ ɜɿɞɩɨɜɿɞɧɢɦ ɡɛɿɥɶɲɟɧɧɹɦ ɫɭɯɨɝɨ ɡɚɥɢɲɤɭ (ɪɢɫɭɧɨɤ).  

ɉɪɢ ɰɶɨɦɭ ɡɚ ɝɥɢɛɢɧɨɸ ɜɢɥɭɱɟɧɧɹ ɤɚɥɶɰɿɸ ɬɚ ɦɚɝɧɿɸ ɟɥɟɤɬɪɨɦɟɦɛɪɚɧɧɟ 
ɩɨɦ’ɹɤɲɧɧɹ ɧɚɛɥɢɠɚєɬɶɫɹ ɞɨ ɿɨɧɨɨɛɦɿɧɧɨʀ ɨɛɪɨɛɤɢ. ɍ ɬɚɛɥ ɧɚɜɟɞɟɧɿ 
ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɯɚɪɤɿɜɫɶɤɨʀ ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɜɨɞɢ ɞɨ- ɬɚ ɩɿɫɥɹ ɨɛɪɨɛɤɢ. 

Ɂ ɧɚɜɟɞɟɧɢɯ ɭ ɬɚɛɥɢɰɿ ɞɚɧɢɯ ɜɢɞɧɨ, ɳɨ ɤɚɪɛɨɧɚɬɧɢɣ ɿɧɞɟɤɫ ɜɨɞɢ 
ɡɧɢɠɭєɬɶɫɹ ɧɚ 99,6%. Ɉɬɪɢɦɚɧɚ ɩɪɢ ɩɨɦ’ɹɤɲɟɧɧɿ ɜɨɞɚ ɞɚɥɿ ɦɨɠɟ ɛɭɬɢ 
ɩɿɞɞɚɧɚ ɞɨɞɚɬɤɨɜɨɦɭ ɤɚɬɿɨɧɨɨɛɦɿɧɧɨɦɭ ɩɨɦ’ɹɤɲɟɧɧɸ ɩɪɢ ɜɿɞɩɨɜɿɞɧɨɦɭ 
ɫɤɨɪɨɱɟɧɧɿ ɜɢɬɪɚɬɢ ɯɥɨɪɢɞɭ ɧɚɬɪɿɸ ɧɚ ɪɟɝɟɧɟɪɚɰɿɸ ɮɿɥɶɬɪɿɜ ɬɚ ɤɚɬɿɨɧɿɬɭ ɧɚ 
ɤɨɦɩɟɧɫɚɰɿɸ ɜɬɪɚɬ. 

Ⱦɟɹɤɿ ɬɢɩɢ ɤɨɬɥɿɜ ɦɨɠɧɚ ɠɢɜɢɬɢ ɜɨɞɨɸ, ɩɨɦ’ɹɤɲɟɧɨɸ 
ɟɥɟɤɬɪɨɦɟɦɛɪɚɧɧɢɦ ɲɥɹɯɨɦ ɬɚ ɨɛɪɨɛɥɟɧɨɸ ɭ ɦɚɝɧɿɬɨɝɿɞɪɨɞɢɧɚɦɿɱɧɨɦɭ 
ɚɩɚɪɚɬɿ ɬɢɩɭ ɆȼȽȾȺ. 

 

 

 

Ɋɢɫ. 1 - Ɂɚɥɟɠɧɿɫɬɶ ɡɚɥɢɲɤɨɜɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ ɫɩɨɥɭɤ ɠɨɪɫɬɤɨɫɬɿ ɜɿɞ ɪɇ 
ɡɚɜɟɪɲɟɧɧɹ ɩɪɨɰɟɫɭ 

 

Ɍɚɛɥɢɰɹ  1 – ɉɚɪɚɦɟɬɪɢ ɜɨɞɢ ɞɨ- ɬɚ ɩɿɫɥɹ ɟɥɟɤɬɪɨɦɟɦɛɪɚɧɧɨɝɨ 
ɩɨɦ’ɹɤɲɟɧɧɹ 

ɉɨɤɚɡɧɢɤ ɜɢɯɿɞɧɚ ɜɨɞɚ ɨɱɢɳɟɧɚ ɜɨɞɚ 

Ɂɚɝɚɥɶɧɚ ɠɨɪɫɬɤɿɫɬɶ, ɦɝ∙ɟɤɜ/ɞɦ3 6,8 0,4 

ɄɨɧɰɟɧɬɪɚɰɿɹCa2+, ɦɝ∙ɟɤɜ/ɞɦ3 4,6 0,2 

Ɂɚɝɚɥɶɧɚ ɥɭɠɧɿɫɬɶ, ɦɝ-ɟɤɜ/ɞɦ3 7,0 0,6 

ɪɇ 7,2 6,8 

ɋɭɯɢɣ ɡɚɥɢɲɨɤ, ɦɝ/ɞɦ3 850 730 

Ʉɚɪɛɨɧɚɬɧɢɣ ɿɧɞɟɤɫ, (ɦɝ-ɟɤɜ/ɞɦ3)2 32,2 0,12 
 

ɉɪɢ ɟɥɟɤɬɪɨɦɟɦɛɪɚɧɧɨɦɭ ɩɨɦ’ɹɤɲɟɧɧɿ ɜɨɞɢ ɯɚɪɤɿɜɫɶɤɨɝɨ ɜɨɞɨɝɨɧɭ 
(ɠɨɪɫɬɤɿɫɬɶ ɬɚ ɥɭɠɧɿɫɬɶ 6,8 – 7,0) ɜɚɪɬɿɫɬɶ ɪɟɚɝɟɧɬɿɜ ɬɚ ɟɧɟɪɝɨɪɟɫɭɪɫɿɜ 
ɫɬɚɧɨɜɢɬɶ 0,32 ɞɨɥɚɪɢ ɋɒȺ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ 0,54 $ ɩɪɢ ɬɪɚɞɢɰɿɣɧɨɦɭ 
ɪɟɚɝɟɧɬɧɨɦɭ ɬɚ ɿɨɧɨɨɛɦɿɧɧɨɦɭ ɩɨɦ’ɹɤɲɟɧɧɿ 
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ȼɢɫɧɨɜɤɢ 

    1.  Ɋɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɩɨɦ’ɹɤɲɟɧɧɹ ɜɨɞɢ ɲɥɹɯɨɦ ɦɟɦɛɪɚɧɧɨɝɨ 
ɟɥɟɤɬɪɨɥɿɡɭ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚɥɨ ɡɧɨɲɭɜɚɧɨɝɨ ɦɟɬɚɥɨɤɫɢɞɧɨɝɨ ɚɧɨɞɭ, ɳɨ ɧɟ 
ɦɿɫɬɢɬɶ ɛɥɚɝɨɪɨɞɧɢɯ ɦɟɬɚɥɿɜ ɬɚ ʀɯ ɫɩɨɥɭɤ. 
    2.  Ɂɚ ɝɥɢɛɢɧɨɸ ɜɢɥɭɱɟɧɧɹ ɫɩɨɥɭɤ ɠɨɪɫɬɤɨɫɬɿ ɟɥɟɤɬɪɨɦɟɦɛɪɚɧɧɚ 
ɬɟɯɧɨɥɨɝɿɹ ɧɚɛɥɢɠɚєɬɶɫɹ ɞɨ ɿɨɧɨɨɛɦɿɧɧɨʀ, ɚɥɟ ɧɟ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɧɚɱɧɨɸ 
ɜɢɬɪɚɬɨɸ ɪɟɚɝɟɧɬɿɜ ɬɚ ɫɦɨɥɢ ɣ ɭɬɜɨɪɟɧɧɹɦ ɫɬɿɱɧɢɯ ɜɨɞ. 
    3.  Ɍɟɯɧɨɥɨɝɿɸ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɩɨɦ’ɹɤɲɟɧɧɹ ɠɢɜɢɥɶɧɨʀ ɜɨɞɢ 
ɤɨɬɥɿɜ ɧɢɡɶɤɨɝɨ ɬɢɫɤɭ ɭ ɩɨєɞɧɚɧɧɿ ɡ ɮɿɧɿɲɧɢɦɢ ɤɚɬ ɿɨɧɨɨɛɦɿɧɧɨɸ ɚɛɨ 
ɦɚɝɧɿɬɧɨɸ ɨɛɪɨɛɤɨɸ. 

Ʌɿɬɟɪɚɬɭɪɚ 

1. Ⱥɧɬɨɧɨɜ Ⱥ.ȼ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɬɚɛɢɥɶɧɨɫɬɢ ɳɟɥɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɷɥɟɤɬɪɨɥɢɬɚ ɞɥɹ ɷɥɟɤɬɪɨɨɫɚɠɞɟɧɢɹ ɞɢɨɤɫɢɞɚ ɫɜɢɧɰɚ / Ⱥ.ȼ. Ⱥɧɬɨɧɨɜ, ȼ.Ƚ. 
Ɇɢɯɚɣɥɟɧɤɨ // Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɠɭɪɧɚɥ, №12 
(19), ȿɤɚɬɟɪɢɧɛɭɪɝ, 2013 ɝ. – ɋ. 114 – 117. 

2. ɉɚɬ. ɍɤɪɚʀɧɢ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ № 38849 ɋɩɨɫɿɛ ɟɥɟɤɬɪɨɨɫɚɞɠɟɧɧɹ 
ɩɥɸɦɛɭɦ ɞɜɨɨɤɫɢɞɭ / ȼ.Ƚ. Ɇɢɯɚɣɥɟɧɤɨ, Ɉ.ȼ. Ⱥɧɬɨɧɨɜ: Ɂɚɹɜɥ 01.07.2008ɪ., 
ɨɩɭɛɥ.  ɜɿɞ 26.01.2009ɪ. Ȼɸɥ. №12, 2009 
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ɉɊȺɄɌɂɑɇȿ ȼɂɄɈɊɂɋɌȺɇɇə ɎɍɇɄɐȱɈɇȺɅɖɇɈ-

ȼȺɊɌȱɋɇɈȽɈ ȺɇȺɅȱɁɍ ȾɅə ɍȾɈɋɄɈɇȺɅȿɇɇə ɇȺɉȱɊɇɂɏ 
ɎȱɅɖɌɊȱȼ 

 
Ȼɿɥɨɭɫ Ⱥ.Ɋ., ɫɬɭɞɟɧɬ 4 ɤɭɪɫɭ, ɋɿɜɚɤ ȼ.Ɇ., ɞɨɰɟɧɬ, ɤ.ɬ.ɧ.  

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɦ. Ɋɿɜɧɟ  
 

ɉɟɪɟɯɿɞ ɟɤɨɧɨɦɿɤɢ ɍɤɪɚʀɧɢ ɧɚ ɪɢɧɤɨɜɿ ɜɿɞɧɨɫɢɧɢ ɫɬɚɜɢɬɶ ɩɟɪɟɞ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹɦ ɿ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹɦ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɿɜ ɿ ɩɪɨɦɢɫɥɨɜɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ ɪɹɞ ɫɩɟɰɢɮɿɱɧɢɯ ɩɪɨɛɥɟɦ, ɡɜ’ɹɡɚɧɢɯ ɿɡ ɧɟɨɛɯɿɞɧɿɫɬɸ ɨɫɜɨєɧɧɹ 
ɧɨɜɢɯ ɞɠɟɪɟɥ ɮɿɧɚɧɫɭɜɚɧɧɹ, ɩɨɲɭɤɭ ɲɥɹɯɿɜ ɡɧɢɠɟɧɧɹ ɜɢɬɪɚɬ ɜ ɛɭɞɿɜɧɢɰɬɜɿ 
ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ ɫɢɫɬɟɦ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ.  

ȱɫɧɭɸɱɚ ɦɟɬɨɞɨɥɨɝɿɹ ɫɢɫɬɟɦ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɛɚɡɭєɬɶɫɹ 
ɜ ɨɫɧɨɜɧɨɦɭ ɧɚ ɩɪɢɧɰɢɩɚɯ ɮɭɧɤɰɿɨɧɚɥɶɧɨ- ɮɿɡɢɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ (ɎɎɉ). 
ɇɟɞɨɥɿɤɨɦ  ɎɎɉ є ɜɿɞɫɭɬɧɿɫɬɶ ɫɟɪɟɞ ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɪɨɡɝɥɹɞɚɸɬɶɫɹ, 
ɜɚɪɬɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛ’єɤɬɿɜ ɿ ɧɟɦɨɠɥɢɜɿɫɬɶ ɭ ɡɜ’ɹɡɤɭ ɿɡ ɰɢɦ, ɩɪɨɜɟɞɟɧɧɹ 
ɤɨɦɩɥɟɤɫɧɢɯ ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ ɡɚɯɨɞɿɜ ɳɨɞɨ ɩɪɨɟɤɬɭɸɱɢ ɫɢɫɬɟɦ. 

Ⱦɪɭɝɢɦ ɦɟɬɨɞɨɦ, ɳɨ ɜɤɥɸɱɚє ɜɤɚɡɚɧɿ ɧɟɞɨɥɿɤɢ ɎɎɉ є ɮɭɧɤɰɿɨɧɚɥɶɧɨ-

ɜɚɪɬɿɫɧɢɣ ɚɧɚɥɿɡ (ɎȼȺ) ɿ ɡɚɫɬɨɫɨɜɚɧɟ ɧɚ ɧɶɨɦɭɮɭɧɤɰɿɨɧɚɥɶɧɨ - ɜɚɪɬɿɫɧɨɝɨ 
ɩɪɨɟɤɬɭɜɚɧɧɹ (Ɏȼɉ). ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɨɛɭɞɨɜɚɧɿ ɡɚ ɦɟɬɨɞɢɤɨɸ Ɏȼɉ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨ ɫɬɪɭɤɬɭɪɧɭ ɦɨɞɟɥɶ ɧɚɩɿɪɧɨɝɨ ɮɿɥɶɬɪɚ. 
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ȱɫɬɨɪɿɹ ɦɟɬɨɞɭ ɎȼȺ ɩɨɱɢɧɚєɬɶɫɹ ɿɡ 40-ɢɯ ɪɨɤɿɜ ɏɏ ɫɬ. ȼ 80-ɢɯ ɪɨɤɚɯ 
ɦɟɬɨɞ ɎȼȺ ɩɨɱɚɜ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɶ ɜ ɿɧɠɟɧɟɪɧɿɣ ɩɪɚɤɬɢɰɿ ɹɤ ɦɟɬɨɞ ɞɥɹ 
ɚɧɚɥɿɡɭ ɬɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿɣ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ ɜ ɡɚɝɚɥɿɿ ɫɢɫɬɟɦ 
ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɡɨɤɪɟɦɚ. ɐɟɣ ɦɟɬɨɞ  ɜ ɚɧɝɥɨɦɨɜɧɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ ɨɬɪɢɦɚɜ ɧɚɡɜɭ value-engineeringanalyisis [1-4]. 

ɎȼȺ ɩɨɛɭɞɨɜɚɧɢɣ ɧɚ ɨɫɧɨɜɧɢɯ ɩɪɢɧɰɢɩɚɯ ɫɢɫɬɟɦɧɨɝɨ ɩɿɞɯɨɞɭ, ɬɨɛɬɨ ɜ 
ɪɚɦɤɚɯ ɞɚɧɨɝɨ ɩɿɞɯɨɞɭ ɜɢɛɪɚɧɚ ɤɨɧɫɬɪɭɤɰɿɹ, ɩɪɨɰɟɫ, ɞɿɹɥɶɧɿɫɬɶ, ɩɪɨɞɭɤɰɿɹ 
ɬɨɳɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɫɢɫɬɟɦɚ[4], ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɹɤɨʀ ɨɛ’єɤɬɢɜɧɨ ɿɫɧɭɸɬɶ 
ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɡɜ’ɹɡɤɢ ɞɥɹ ɡɞɿɣɫɧɟɧɧɹ ɨɫɧɨɜɧɨʀ ɮɭɧɤɰɿɨɧɚɥɶɧɨʀ ɡɚɞɚɱɿ 
ɫɢɫɬɟɦɢ. ȼ ɞɚɧɿɣ ɫɬɚɬɬɿ ɎȼȺ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɩɿɪɧɨɝɨ 
ɮɿɥɶɬɪɭ. ȼɿɧ, ɹɤ ɫɢɫɬɟɦɚ ɳɨ ɞɚє ɡɦɨɝɭ ɜɫɬɚɧɨɜɢɬɢ ɩɪɢɱɢɧɭ-ɧɚɫɥɿɞɤɨɜɿ ɡɜ’ɹɡɤɢ 
ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɧɚɩɿɪɧɨɝɨ ɮɿɥɶɬɪɭ.  

Ɂɚɞɚɱɟɸ ɞɚɧɨʀ ɞɨɩɨɜɿɞɿє ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɎȼȺ 
ɞɥɹ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɩɿɪɧɢɯ ɮɿɥɶɬɪɿɜ ɞɥɹ ɨɱɢɳɟɧɧɹ ɩɪɢɪɨɞɧɿɯ ɜɨɞ ɞɥɹ 
ɝɨɫɩɨɞɚɪɫɶɤɨ- ɩɢɬɧɢɯ ɩɨɬɪɟɛ,ɚ ɬɚɤɨɠ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɡɨɤɪɟɦɚ ɩɿɞɝɨɬɨɜɤɢ 
ɜɨɞɢ ɞɥɹ ɤɨɬɥɿɜ. 

Ⱥɧɚɥɿɡ ɿɫɧɭɸɱɢɯ ɪɿɲɟɧɶ. ɉɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɫɢɫɬɟɦɢ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ 
ɤɨɬɟɥɟɧɶ ɞɥɹ ɩɪɨɹɫɧɟɧɧɹ ɩɪɢɪɨɞɧɶɨʀ  ɜɨɞɢ ɿɡ ɞɠɟɪɟɥ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɚɛɨ 
ɜɨɞɢ ɩɿɫɥɹ ɩɪɨɹɫɧɸɜɚɱɿɜ ɜɿɞɫɬɿɣɧɢɤɿɜ ɿ ɬ.ɩ. ɩɟɪɟɞɛɚɱɚɸɬɶ, ɹɤ ɩɪɚɜɢɥɨ, ɧɚɩɿɪɧɿ 
ɩɪɨɹɫɧɸɜɚɥɶɧɿ ɮɿɥɶɬɪɢ ɡɚɜɨɞɫɶɤɨɝɨ ɜɢɝɨɬɨɜɥɟɧɧɹ. ȼɨɧɢ ɛɭɜɚɸɬɶ ɪɿɡɧɢɯ 

ɞɿɚɦɟɬɪɿɜ: 1000, 1500, 2000, 2600, 3000, 3400 ɦɦ. Ʉɨɠɧɢɣ ɮɿɥɶɬɪ 
ɤɨɦɩɥɟɤɬɭєɬɶɫɹ ɜɿɫɶɦɨɦɚ ɨɞɢɧɢɰɹɦɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɚɪɦɚɬɭɪɢ, ɹɤɿ 
ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɚ ɪɢɫɭɧɤɭ. 

Ɂɝɿɞɧɨ ɩɪɚɜɢɥ ɎȼȺ, ɧɚ ɨɫɧɨɜɿ ɪɢɫɭɧɤɭ, ɫɤɥɚɞɟɧɚ ɦɚɬɪɢɰɹ-ɬɚɛɥɢɰɹ 
ɮɭɧɤɰɿɣ ɚɪɦɚɬɭɪɢ  ɩɪɨɹɫɧɸɸɱɨɝɨ ɧɚɩɿɪɧɨɝɨ ɮɿɥɶɬɪɚ (ɉɇɎ).  

 

 
 

Ɋɢɫ. 1- ɋɯɟɦɚ «ɨɛɨɜ’ɹɡɤɢ» ɩɪɨɹɫɧɸɸɱɢɯ ɧɚɩɿɪɧɢɯ ɮɿɥɶɬɪɿɜ: 
Ⱥ-ɮɿɥɶɬɪ ɿɡ ɜɿɫɶɦɨɦɚ ɨɞɢɧɢɰɹɦɢ ɚɪɦɚɬɭɪɢ (ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɿʀ); 

Ȼ-ɮɿɥɶɬɪ ɿɡ ɲɿɫɬɶɦɚ ɨɞɢɧɢɰɹɦɢ ɚɪɦɚɬɭɪɢ (ɩɿɫɥɹ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɡɚ 
ɩɪɚɜɢɥɚɦɢ ɎȼȺ); 

ɉɪɨɚɧɚɥɿɡɭєɦɨɮɭɧɤɰɿʀ ɚɪɦɚɬɭɪɢ (ɤɥɚɩɚɧɿɜ, ɡɚɫɭɜɨɤ) ɜ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ 
ɉɇɎ. ɐɟɣ ɩɪɨɰɟɫ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɬɚɤɢɯ ɪɟɠɢɦɿɜ: ɮɿɥɶɬɪɭɜɚɧɧɹ ɜɨɞɢ ɧɚ ɉɇɎ; 
ɩɪɨɦɢɜɤɚ ɉɇɎ; ɪɟɦɨɧɬ ɉɇɎ. ɋɬɪɭɤɬɭɪɚ ɬɚɤɢɯ ɮɭɧɤɰɿɣ ɩɨɥɹɝɚє ɜ 
ɧɚɫɬɭɩɧɨɦɭ: 

B A 
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1.Ɏɭɧɤɰɿʀ ɡɚɫɭɜɨɤ (ɤɥɚɩɚɧɿɜ) ɜ ɪɟɠɢɦɿ ɮɿɥɶɬɪɭɜɚɧɧɹ ɡɚɫɭɜɤɢ (ɤɥɚɩɚɧɢ) 1 
ɿ 2 ɜɿɞɤɪɢɬɿ, ɚ ɜɫɿ ɿɧɲɿ ɡɚɤɪɢɬɿ ɞɨ ɬɢɯ ɩɿɪ , ɞɨɩɨɤɢ ɩɪɨɮɿɥɶɬɪɨɜɚɧɚ  ɜɨɞɚ ɿɡ 
ɮɿɥɶɬɪɿɜ ɛɭɞɟ ɱɢɫɬɨɸ. Ɂ ɧɚɤɨɩɢɱɟɧɧɹɦ ɭ ɮɿɥɶɬɪɿ ɩɨɜɿɬɪɹ, ɹɤɟ ɦɨɠɟ ɜɢɬɢɫɤɚɬɢ 
ɜɨɞɭ ɜɧɢɡ , ɬɨɦɭ ɧɟɨɛɯɿɞɧɨ ɩɟɪɿɨɞɢɱɧɨ ɜɿɞɤɪɢɜɚɬɢ ɡɚɫɭɜɤɭ (ɤɥɚɩɚɧ) 5ɞɥɹ 
ɜɢɩɭɫɤɭ ɩɨɜɿɬɪɹ ɿɡ ɮɿɥɶɬɪɚ. Ⱦɚɥɿ ɩɟɪɿɨɞɢɱɧɨ ,ɡɝɿɞɧɨ ɪɟɝɥɚɦɟɧɬɭ , ɧɟɨɛɯɿɞɧɨ 
ɜɿɞɤɪɢɜɚɬɢ ɡɚɫɭɜɤɢ (ɤɪɚɧɢ 6 ɿ 7 –ɞɥɹ ɤɨɧɬɪɨɥɸ ɡɚ ɩɪɨɰɟɫɨɦ ɮɿɥɶɬɪɭɜɚɧɧɹ ɡ 
ɦɟɬɨɸ ɜɢɡɧɚɱɟɧɧɹ ɛɪɭɞɨɦɿɫɬɤɨɫɬɿ ɮɿɥɶɬɪɭɸɱɨʀ ɡɚɫɢɩɤɢ ɿ ɤɨɥɢ ɜɨɧɚ ɫɬɚє 
ɛɥɢɡɶɤɨɸ ɞɨ ɤɪɢɬɢɱɧɨʀ ɦɟɠɿ, ɬɨɞɿ ɉɇɎ ɜɢɜɨɞɹɬɶ ɧɚ ɩɪɨɦɢɜɚɧɧɹ. 

2. Ɏɭɧɤɰɿʀ ɡɚɫɭɜɨɤ (ɤɥɚɩɚɧɿɜ) ɜ ɪɟɠɢɦɿ ɩɪɨɦɢɜɚɧɧɹ ɉɇɎ, ɩɨɥɹɝɚɸɬɶ ɭ 
ɬɨɦɭ, ɳɨ ɡɚɫɭɜɤɢ(ɤɥɚɩɚɧɢ) 1ɿ2 ɡɚɤɪɢɜɚɸɬɶ , ɚ ɡɚɫɭɜɤɢ(ɤɥɚɩɚɧɢ) 3,4 ɿ 5 , ɚ 
ɬɚɤɨɠ ɚɪɦɚɬɭɪɭ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɪɨɦɢɜɧɨʀ ɜɨɞɢ ɿ ɩɪɨɞɭɜɧɨɝɨ ɩɨɜɿɬɪɹ (ɧɚ 
ɪɢɫ ɧɟ ɩɨɤɚɡɚɧɚ) ɜɿɞɤɪɢɜɚɸɬɶ. ɉɪɨɦɢɜɤɚ ɜɨɞɨɸ ɡɞɿɣɫɧɸєɬɶɫɹ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɨɜɿɬɪɹ. ȼɨɞɚ ɿ ɩɨɜɿɬɪɹ ɞɿɸɬɶ ɧɚ ɡɚɫɢɩɤɭ ɜ ɪɿɡɧɿɣ ɱɟɪɝɨɜɨɫɬɿ – 

ɡɝɿɞɧɨ ɪɟɝɥɚɦɟɧɬɭ. 

3. Ɏɭɧɤɰɿʀ ɡɚɫɭɜɨɤ (ɤɥɚɩɚɧɿɜ) ɩɪɢ ɩɪɨɦɢɜɚɧɧɿ ɉɇɎ ɜɢɯɿɞɧɨɸ 
ɡɚɛɪɭɞɧɟɧɨɸ ɜɨɞɨɸ. Ɍɭɬ ɩɨɬɪɿɛɧɨ ɜɿɞɦɿɬɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɪɨɛɨɬɢ ɉɇɎ ɜ 
ɰɶɨɦɭ ɪɟɠɢɦɿ, ɚ ɫɚɦɟ: ɩɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɩɪɨɦɢɜɤɢ ɉɇɎ ɿ ɜɤɥɸɱɟɧɧɹ ɣɨɝɨ ɜ 
ɪɨɛɨɬɭ, ɩɟɪɲɿ ɩɨɪɰɿʀ ɩɪɨɮɿɥɶɬɪɨɜɚɧɨʀ ɜɨɞɢ   ɫɤɢɞɚɸɬɶ ɜ ɫɢɫɬɟɦɭ 
ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ, ɳɨɛ ɡɚɛɪɭɞɧɟɧɚ ɜɨɞɚ, ɧɟ ɧɚɞɿɣɲɥɚ ɱɟɪɟɡ ɡɚɫɭɜɤɭ (ɤɥɚɩɚɧ) 2 
ɞɨ ɫɩɨɠɢɜɚɱɚ. Ⱦɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɰɶɨɝɨ ɹɜɢɳɚ, ɚɪɦɚɬɭɪɭ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ 
ɩɪɨɦɢɜɧɨʀ ɜɨɞɢ ɿ ɩɪɨɞɭɜɧɨɝɨ ɩɨɜɿɬɪɹ – ɡɚɫɭɜɤɢ (ɤɥɚɩɚɧɢ) 2,3,4,5 ɡɚɤɪɢɜɚɸɬɶ, 
ɚ ɡɚɫɭɜɤɢ (ɤɥɚɩɚɧɢ) 1 ,8 ɿ ɞɪɟɧɚɠɧɭ ɚɪɦɚɬɭɪɭ (ɧɚ ɪɢɫ. ɧɟ ɩɨɤɚɡɚɧɚ) 
ɜɿɞɤɪɢɜɚɸɬɶ. 

4.Ɏɭɧɤɰɿʀ ɡɚɫɭɜɨɤ(ɤɥɚɩɚɧɿɜ) ɜ ɪɟɠɢɦɿ ɜɢɜɟɞɟɧɧɹ ɉɇɎ ɧɚ ɪɟɦɨɧɬ. ɉɟɪɟɞ 
ɜɢɜɟɞɟɧɧɹɦ ɉɇɎ ɧɚ ɪɟɦɨɧɬ ɜɨɞɭ ɿɡ ɧɶɨɝɨ ɜɢɩɭɫɤɚɸɬɶ . Ⱦɥɹ ɰɶɨɝɨ – 

ɡɚɫɭɜɤɢ(ɤɥɚɩɚɧɢ) 5,8 ɿ ɞɪɟɧɚɠɧɭ ɚɪɦɚɬɭɪɭ ɜɿɞɤɪɢɜɚɸɬɶ, ɜɫɿ ɿɧɲɿ – 

ɡɚɤɪɢɜɚɸɬɶ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɧɿ ɎȼȺ ɧɚɦɚɝɚɸɬɶɫɹ ɜɿɞɲɭɤɚɬɢ ɧɨɜɿ ɜɚɪɿɚɧɬɢ ɜɢɤɨɧɚɧɧɹ 

ɤɨɧɫɬɪɭɤɰɿɹɦɢ ɨɫɧɨɜɧɢɯ ɿ ɞɨɩɨɦɿɠɧɢɯ ɮɭɧɤɰɿɣ ɞɥɹ ɬɨɝɨ, ɳɨɛ ɜɢɤɥɸɱɢɬɢ 
ɧɟɩɨɬɪɿɛɧɿ (ɡɚɣɜɿ) ɮɭɧɤɰɿʀ. 

ȱɡ ɬɚɛɥɢɰɿ ɜɢɞɧɨ, ɳɨ ɮɭɧɤɰɿɹ 9 є ɡɚɣɜɨɸ. Ⱦɥɹ ɟɤɨɧɨɦɿʀ ɜɨɞɢ ɞɨɰɿɥɶɧɨ 
ɩɪɨɦɢɜɚɬɢ ɉɇɎ ɱɢɫɬɨɸ, ɚ ɧɟ ɡɚɛɪɭɞɧɟɧɨɸ (ɜɢɯɿɞɧɨɸ) ɜɨɞɨɸ. ȼ ɰɢɯ ɭɦɨɜɚɯ 
ɩɪɢ ɜɤɥɸɱɟɧɧɿ ɮɿɥɶɬɪɚ ɜ ɪɟɠɢɦ ɮɿɥɶɬɪɭɜɚɧɧɹ ɜɨɞɚ ɿɡ ɮɿɥɶɬɪɚ ɿɞɟ ɱɢɫɬɚ ɿ 
ɫɤɢɞɚɧɧɹ ɩɟɪɲɨɝɨ ɮɿɥɶɬɪɚɬɭ ɧɟ ɩɨɬɪɿɛɧɟ. ɇɚ ɰɟ ɜɤɚɡɭє ɞɨɫɜɿɞ ɪɨɛɨɬɢ ɉɇɎ ɿ 
ɩɪɚɤɬɢɱɧɨ ɜɫɹ ɫɩɟɰɿɚɥɶɧɚ ɥɿɬɟɪɚɬɭɪɚ. Ɉɬɠɟ, ɮɭɧɤɰɿʀ 9 ɿ 8 ɧɟ ɩɨɬɪɿɛɧɿ (ɡɚɣɜɿ), 
ɬɚɤɢɦ ɱɢɧɨɦ ɭ ɡɚɫɭɜɤɢ (ɤɥɚɩɚɧɚ) 8 ɡɚɥɢɲɚєɬɶɫɹ єɞɢɧɚ ɮɭɧɤɰɿɹ 10-ɞɪɟɧɭɜɚɧɧɹ 
ɜɨɞɢ ɩɟɪɟɞ ɪɟɦɨɧɬɨɦ ɉɇɎ. ɉɪɢ ɰɶɨɦɭ ɜɢɹɜɥɹєɬɶɫɹ ɟɤɨɧɨɦɿɱɧɚ ɧɟɞɨɪɟɱɧɿɫɬɶ, 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɚɪɦɚɬɭɪɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɨɞɧɿєʀ  ɿ  ɬɿєʀɠ ɮɭɧɤɰɿʀ, ɹɤɚ  
ɧɚɞɡɜɢɱɚɣɧɨ ɪɿɞɤɨ ɡɞɿɣɫɧɸєɬɶɫɹ. Ɂɝɿɞɧɨ ɪɢɫ., ɮɭɧɤɰɿɹ 10 ɦɨɠɟ ɜɢɤɨɧɭɜɚɬɢɫɶ 
ɡɚɫɭɜɤɨɸ (ɤɥɚɩɚɧɨɦ) 4. ɑɟɪɟɡ ɰɸ ɡɚɫɭɜɤɭ (ɤɥɚɩɚɧ) ɦɨɠɟ ɜɿɞɜɨɞɢɬɢɫɹ ɿ 
ɩɟɪɲɢɣ ɮɿɥɶɬɪɚɬ ɩɿɫɥɹ ɩɪɨɦɢɜɚɧɧɹ ɉɇɎ ɜ ɬɢɯ ɪɿɞɤɿɫɧɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ 
ɩɪɨɦɢɜɚɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɜɢɯɿɞɧɨɸ ɜɨɞɨɸ. 

Ɇɚɬɪɢɰɹ ɎȼȺ (ɬɚɛɥɢɰɹ) ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɡɚɫɭɜɤɢ (ɤɥɚɩɚɧɢ) 6 ɿ 7 
ɧɚɞɿɥɟɧɿ ɜɫɶɨɝɨ ɥɢɲɟ ɨɞɧɿєɸ ɮɭɧɤɰɿєɸ, ɹɤɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɟɪɿɨɞɢɱɧɨ. Ⱥɧɚɥɿɡ 
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ɪɨɛɨɬɢ ɡɚɫɭɜɨɤ (ɤɥɚɩɚɧɿɜ) 5 ɿ7 ɩɨɤɚɡɭє, ɳɨ ʀɯ ɮɭɧɤɰɿʀ ɦɨɠɧɚ ɨɛ’єɞɧɚɬɢ ɿɡ 
ɨɞɧɨɱɚɫɧɢɦ ɜɢɤɥɸɱɟɧɧɹɦ ɨɞɧɿєʀ ɡɚɫɭɜɤɢ (ɤɥɚɩɚɧɭ). 

Ⱦɿɣɫɧɨ, ɡɚɫɭɜɤɚ (ɜɟɧɬɢɥɶ) 5 ɦɨɠɟ ɜɢɤɨɧɭɜɚɬɢ ɹɤ ɜɥɚɫɧɭ ɮɭɧɤɰɿɸ, ɬɚɤ ɿ 
ɮɭɧɤɰɿɸ ɡɚɫɭɜɤɢ (ɤɥɚɩɚɧɚ) 7, ɚ ɫɚɦɟ: ɤɨɥɢ ɮɿɥɶɬɪ ɡɚɩɨɜɧɟɧɢɣ ɜɨɞɨɸ, ɬɨ 
ɦɨɠɧɚ ɜɿɞɿɛɪɚɬɢ ɩɪɨɛɭ ɜɨɞɢ ɧɚ ɚɧɚɥɿɡ ɱɟɪɟɡ  ɡɚɫɭɜɤɭ (ɤɥɚɩɚɧ) 5 , ɚ ɹɤɳɨ ɭ 
ɮɿɥɶɬɪɿ ɧɚɤɨɩɢɱɢɥɨɫɶ ɩɨɜɿɬɪɹ, ɬɨ ɜɨɧɨ ɦɨɠɟ ɛɭɬɢ ɜɢɩɭɳɟɧɟ ɬɚɤɨɠ ɱɟɪɟɡ 
ɜɤɚɡɚɧɭ ɚɪɦɚɬɭɪɭ. 

 

ȼɢɫɧɨɜɤɢ: 
1. ɉɪɨɜɟɞɟɧɧɹ ɎȼȺ є ɞɭɠɟ ɬɪɭɞɨɦɿɫɬɤɨɸ ɡɚɞɚɱɟɸ, ɨɫɤɿɥɶɤɢ ɨɫɧɨɜɧɿ 

ɬɪɭɞɧɨɳɿ ɡ ɹɤɢɦɢ ɫɬɢɤɚɸɬɶɫɹ ɫɩɟɰɿɚɥɿɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɿ ɎȼȺ,ɩɨɜ’ɹɡɚɧɿ ɡ 
ɧɟɞɨɫɬɚɱɟɸ ɚɛɨ ɜɿɞɫɭɬɧɿɫɬɸ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɩɪɨ ɩɪɨɰɟɫɢ ɿ ɜɿɪɧɨɫɬɿ ɪɟɫɭɪɫɿɜ 
ɹɤɿ “ɫɩɨɠɢɜɚɸɬɶɫɹ” ɰɢɦɢ ɩɪɨɰɟɫɚɦɢ. ȼ ɯɨɞɿ ɩɪɨɜɟɞɟɧɧɹ ɎȼȺ ɰɿ ɞɚɧɿ 
ɧɟɨɛɯɿɞɧɨ ɡɛɢɪɚɬɢ ɿ ɨɛɪɨɛɥɹɬɢ. 

2. Ɉɫɨɛɥɢɜɿɫɬɸ ɩɪɨɜɟɞɟɧɧɹ ɎȼȺ є ɬɚɤɨɠ ɬɟ,  ɳɨ ɧɟɦɨɠɧɚ ɜɿɪɧɨ ɜɢɡɧɚɱɢɬɢ 
ɜɚɪɬɿɫɬɶ ɨɫɧɨɜɧɨɝɨ ɩɪɨɰɟɫɭ, ɧɟ ɜɢɡɧɚɱɢɜɲɢ ɜɚɪɬɿɫɬɶ ɡɚɛɟɡɩɟɱɭɸɱɢɯ ɩɪɨɰɟɫɿɜ 
ɿ ɩɪɨɰɟɫɿɜ ɭɩɪɚɜɥɿɧɧɹ. 

3. Ɇɟɬɨɞ ɎȼȺ є ɧɟɨɛɯɿɞɧɢɦ ɤɪɨɤɨɦ ɧɚ ɲɥɹɯɭ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɩɿɪɧɢɯ 
ɮɿɥɶɬɪɿɜ.  

4. Ɉɬɠɟ, ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɎȼȺ ɬɪɟɛɚ ɦɚɬɢ ɧɚ ɭɜɚɡɿ, ɳɨ ɩɪɢ 
ɭɞɨɫɤɨɧɚɥɟɧɧɿ ɫɩɨɪɭɞ ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɦɨɠɭɬɶ ɜɢɹɜɢɬɢɫɶ ɩɪɨɛɥɟɦɧɿ 
ɫɢɬɭɚɰɿʀ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɢɦ ɤɨɧɮɥɿɤɬɨɦ ɦɿɠ ɜɚɪɬɿɫɧɢɦɢ ɿ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɜɢɦɨɝɚɦɢ ɞɨ ɟɥɟɦɟɧɬɿɜ ɞɨɫɥɿɞɠɭɜɚɧɨʀ ɫɩɨɪɭɞɢ  
 

Ʌɿɬɟɪɚɬɭɪɚ 

1. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɨɦɭ ɚɧɚɥɢɡɭ. ɉɨɞ ɪɟɞ. 
Ɇ.Ƚ.Ʉɚɪɩɭɧɢɧɚ, Ȼ.ɂ. Ɇɚɣɞɚɧɱɢɤɚ. – Ɇ: Ɏɢɧɚɧɫɢ ɢ ɫɬɚɬɢɫɬɢɤɚ, 1988.-431ɫ. 

2. Ƚɟɪɚɫɢɦɨɜ ȼ.Ɇ.,Ʌɢɬɜɢɧ ɋ.ɋ. ɍɱɨɬ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɤɢ 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ. ɉɪɚɤɬɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɎɋȺ ɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ./ɉɨɞ ɪɟɞ. Ɇ.Ƚ.Ʉɚɪɩɭɧɢɧɚ. - Ɇ.: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1987. 
3. Ʉɭɡɢɦɢɧɚ ȿ.Ⱥ., Ʉɭɡɶɦɢɧ Ⱥ.Ɇ. Ɏɭɧɤɰɢɨɧɚɥɶɧɨ- ɫɬɨɢɦɨɫɬɧɨɣ ɚɧɚɥɢɡ ɢ 

ɦɟɬɨɞ Ⱥȼɋ. Ɇɟɬɨɞɵ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. №12, 2002.Ɇ: ɊɂȺ ɋɬɚɧɞɚɪɬɵ ɢ 
ɤɚɱɟɫɬɜɨ.2002. 

4. ȽɈɋɌ Ɋ ɂɋɈ 9000-2001. ɋɢɫɬɟɦɵ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɫɧɨɜɧɵɟ 
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ɍȾɄ 664:661 

 

ɋɂɋɌȿɆȺ ɍɉɊȺȼɅȱɇɇə əɄȱɋɌɘ ɈɑɂɋɌɄɂ ɋɌȱɑɇɂɏ ȼɈȾ 
ɉȱȾɉɊɂЄɆɋɌȼ ɏȺɊɑɈȼɈȲ ɉɊɈɆɂɋɅɈȼɈɋɌȱ 

 

əɫɬɪɭɛ Ʉ.ȼ., ɫɬɭɞɟɧɬɤɚ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ - ɤ.ɬ.ɧ., ɞɨɰ. Ɂɚɰɟɪɤɥɹɧɧɢɣ Ɇ.Ɇ. 
 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɝɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɉɞɧɿєɸ ɿɡ ɝɚɥɭɡɟɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭє ɜɨɞɭ ɞɥɹ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɨɬɪɟɛ ɿ ɜɿɞɩɨɜɿɞɧɨ ɫɤɢɞɚє ʀʀ ɭ ɤɚɧɚɥɿɡɚɰɿɣɧɭ ɦɟɪɟɠɭ ɱɢ 
ɜɨɞɨɣɦɭ, є ɯɚɪɱɨɜɚ. ɋɯɟɦɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɩɿɞɩɪɢєɦɫɬɜ, ɹɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɞɨɫɤɨɧɚɥɿ, ɧɟ ɡɚɛɟɡɩɟɱɭɸɬɶ ɞɨɫɬɚɬɧɸ ɹɤɿɫɬɶ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɿ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɤɪɿɦ ɬɨɝɨ ɡɞɟɛɿɥɶɲɨɝɨ ɩɪɹɦɨɬɨɱɧɿ ɫɢɫɬɟɦɢ. Ʉɪɿɦ ɬɨɝɨ, ɫɬɿɱɧɿ 
ɜɨɞɢ ɰɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɦɚɸɬɶ ɭ ɫɜɨєɦɭ ɫɤɥɚɞɿ ɤɨɪɢɫɧɿ ɤɨɦɩɨɧɟɧɬɢ, ɹɤɿ ɧɟ 
ɡɚɜɠɞɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ. 

ɉɪɨɬɟ ɩɪɢɪɨɞɚ ɹɜɢɳ, ɳɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɨɱɢɳɟɧɧɿ, ɜɢɜɱɟɧɚ ɧɟɞɨɫɬɚɬɧɶɨ, 
ɩɪɨɰɟɫ ɨɱɢɫɬɤɢ ɩɪɨɬɿɤɚє ɜ ɭɦɨɜɚɯ ɩɨɫɬɿɣɧɢɯ ɡɛɭɞɠɟɧɶ, ɚ ɿɧɮɨɪɦɚɰɿɹ 
ɫɬɨɫɨɜɧɨ ɩɟɪɟɛɿɝɭ ɩɪɨɰɟɫɭ ɱɟɪɟɡ ɬɪɢɜɚɥɿɫɬɶ ɚɧɚɥɿɡɿɜ, ɧɚɞɯɨɞɢɬɶ ɡ ɜɟɥɢɤɢɦ 
ɡɚɩɿɡɧɟɧɧɹɦ. 

ɋɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɧɟ ɜɪɚɯɨɜɭɸɬɶ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɬɿɤɚɧɧɹ ɹɜɢɳ ɜ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞɚɯ, ɚ ɥɨɤɚɥɶɧɿ ɡɚɞɚɱɿ ɧɟ ɡɚɜɠɞɢ ɜɿɞɩɨɜɿɞɚɸɬɶ ɝɥɨɛɚɥɶɧɢɦ 
ɰɿɥɹɦ ɭɩɪɚɜɥɿɧɧɹ. ɐɟ ɞɚє ɩɿɞɫɬɚɜɢ ɜɜɚɠɚɬɢ, ɳɨ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɰɟɫɚɦɢ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ є ɜɚɠɥɢɜɨɸ ɩɪɨɛɥɟɦɨɸ, ɜɢɪɿɲɟɧɧɹ ɹɤɨʀ ɞɨɡɜɨɥɢɬɶ ɡɧɚɱɧɨ 
ɫɤɨɪɨɬɢɬɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɜɿɠɨʀ ɿ ɫɤɢɞɚɧɧɹ ɫɬɿɱɧɨʀ ɜɨɞɢ, ɜɢɞɿɥɹɬɢ ɰɿɧɧɿ 
ɤɨɦɩɨɧɟɧɬɢ ɿ ɩɿɞɜɢɳɢɬɢ ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. 

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɹɤɚ ɡɚɛɟɡɩɟɱɢɬɶ ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ, ɡɦɟɧɲɢɬɶ ɜɢɬɪɚɬɢ ɧɚ ɨɱɢɫɬɤɭ ɿ 
ɞɨɡɜɨɥɢɬɶ ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɚɬɢ ɨɱɢɳɟɧɭ ɜɨɞɭ. 

ȼɧɚɫɥɿɞɨɤ ɜɢɤɨɧɚɧɨʀ ɪɨɛɨɬɢ: 
- ɜɢɹɜɥɟɧɚ ɡɚɝɚɥɶɧɚ ɫɬɪɭɤɬɭɪɚ ɩɪɨɰɟɫɭ ɨɱɢɫɬɤɢ ɿ ɪɟɰɢɪɤɭɥɹɰɿʀ ɨɱɢɳɟɧɢɯ 

ɜɨɞ; 

- ɜɢɡɧɚɱɟɧɿ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɿ ɫɩɨɫɨɛɢ ɞɥɹ ɨɰɿɧɤɢ ɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɹɤɨɫɬɿ 
ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ; 

- ɭɫɬɚɧɨɜɥɟɧɿ ɨɫɧɨɜɧɿ ɫɩɨɫɨɛɢ ɡɛɭɪɟɧɧɹ ɜɩɥɢɜɭ ɿ ɪɨɡɪɨɛɥɟɧɿ ɧɚɣɛɿɥɶɲ 
ɞɨɰɿɥɶɧɿ ɦɟɬɨɞɢ ʀɯ ɤɨɦɩɟɧɫɚɰɿʀ; 

- ɜɢɡɧɚɱɟɧɿ ɫɬɚɬɢɱɧɿ ɿ ɞɢɧɚɦɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɞɥɹ 
ɤɨɧɤɪɟɬɧɢɯ ɨɛ’єɤɬɿɜ; 

- ɫɢɧɬɟɡɨɜɚɧɚ ɭɧɿɜɟɪɫɚɥɶɧɚ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɨɱɢɫɬɤɢ ɿ 
ɡɞɿɣɫɧɟɧɨ ʀʀ ɿɧɮɨɪɦɚɰɿɣɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ. 

Ɉɝɥɹɞ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɯɟɦ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɩɨɤɚɡɚɜ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɪɨɰɟɫɭ ɨɱɢɫɬɤɢ. 
 ɍ ɩɪɨɩɨɧɨɜɚɧɢɯ ɫɯɟɦɚɯ ɧɟ ɜɿɞɨɛɪɚɠɟɧɚ ɫɩɟɰɢɮɿɤɚ ɤɨɧɤɪɟɬɧɢɯ 
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ɜɢɪɨɛɧɢɰɬɜ: ɫɩɨɫɿɛ ɩɨɞɚɱɿ ɫɢɪɨɜɢɧɢ ɧɚ ɦɢɣɤɭ, ɬɢɩɢ ɦɚɲɢɧ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɦɢɣɤɢ ɫɢɪɨɜɢɧɢ, ɡɦɿɧɢ ɜɢɬɪɚɬ ɜɨɞɢ, ɫɬɭɩɿɧɶ 

ɡɚɛɪɭɞɧɟɧɧɹ ɫɢɪɨɜɢɧɢ ɬɨɳɨ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɭ ɡɜ’ɹɡɤɭ ɿɡ ɡɧɚɱɧɢɦ ɡɚɛɪɭɞɧɟɧɧɹɦ ɨɱɢɳɟɧɭ ɜɨɞɭ ɩɿɫɥɹ 

ɦɢɣɤɢ ɫɢɪɨɜɢɧɢ ɦɨɠɧɚ ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɿɥɶɤɢ ɩɪɢ ɛɟɡɩɟɪɟɪɜɧɨɦɭ 
ɤɨɧɬɪɨɥɿ, ɚɥɟ ɞɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɭɞɨɫɤɨɧɚɥɸɜɚɬɢ ɬɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɿ ɚɜɬɨɦɚɬɢɡɭɜɚɬɢ ɨɫɧɨɜɧɿ ɮɭɧɤɰɿʀ ɤɨɧɬɪɨɥɸ ɿ ɭɩɪɚɜɥɿɧɧɹ. 

ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɞɨɡɜɨɥɹє ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɜɡɚɝɚɥɿ ɧɟɞɨɫɬɚɬɧɶɨ 
ɜɢɜɱɟɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɰɟɫɿɜ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɿ ɰɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɲɢɪɨɤɨɝɨ ɞɿɚɩɚɡɨɧɭ ɡɦɿɧɢ ɩɨɤɚɡɧɢɤɿɜ 
ɹɤɨɫɬɿ ɨɱɢɫɬɤɢ. ɉɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɨɱɢɫɬɤɢ ɩɨɜɢɧɧɿ ɜɢɡɧɚɱɚɬɢɫɹ ɤɚɬɟɝɨɪɿєɸ 
ɩɨɜɬɨɪɧɨɝɨ ɱɢ ɩɨɫɥɿɞɨɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɱɢɳɟɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. ȼɟɥɢɱɢɧɚ 
ɪɟɰɢɪɤɭɥɹɰɿɣɧɨɝɨ ɩɨɬɨɤɭ ɦɨɠɟ ɫɥɭɝɭɜɚɬɢ ɝɨɥɨɜɧɢɦ ɤɪɢɬɟɪɿєɦ ɹɤɨɫɬɿ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɯɟɦ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ. 

ɍɫɬɚɧɨɜɥɟɧɨ ɬɚɤɨɠ, ɳɨ ɨɞɧɢɦ ɿɡ ɡɚɝɚɥɶɧɢɯ ɧɟɞɨɥɿɤɿɜ ɪɨɡɝɥɹɧɭɬɢɯ ɬɢɩɿɜ 
ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ є ɞɨɫɢɬɶ ɧɟɞɨɫɤɨɧɚɥɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɿɧɧɹ. ȱɫɧɭɸɱɿ ɥɨɤɚɥɶɧɿ 
ɫɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɤɢ ɮɭɧɤɰɿɨɧɭɸɬɶ ɪɨɡɞɿɥɶɧɨ ɿ ɧɟ ɩɨɝɨɞɠɟɧɿ ɡɚɝɚɥɶɧɨɸ ɰɿɥɥɸ 
ɭɩɪɚɜɥɿɧɧɹ. 

əɤɿɫɧɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɩɪɹɦɢɦ, ɜɿɞɜɿɞɧɢɦ ɿɡ ɫɢɫɬɟɦɢ ɿ 
ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɦ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɦɢ ɩɨɬɨɤɚɦɢ ɫɬɿɱɧɢɯ ɜɨɞ ɜɢɡɧɚɱɚɥɢ ɿɡ 
ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɛɚɥɚɧɫɭ. ȱɡ ɰɿєʀ ɫɢɫɬɟɦɢ ɪɿɜɧɹɧɶ ɨɬɪɢɦɚɧɨ 
ɡɚɥɟɠɧɿɫɬɶ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɪɟɰɢɪɤɭɥɹɰɿʀ. 

Ⱦɥɹ ɩɿɞɜɢɳɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɨɛ’єɤɬɿɜ ɪɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ 
ɜɢɡɧɚɱɟɧɧɹ ɿɧɬɟɪɜɚɥɭ ɭɫɟɪɟɞɧɟɧɧɹ ɤɿɥɶɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɜ ɨɫɧɨɜɭ ɹɤɨʀ ɩɨɤɥɚɞɟɧɿ ɦɟɬɨɞɢ ɫɬɭɩɿɧɱɚɬɨʀ ɟɤɫɬɪɚɩɨɥɹɰɿʀ. ɐɿ ɦɟɬɨɞɢ 
ɞɨɡɜɨɥɹɸɬɶ ɩɪɨɝɧɨɡɭɜɚɬɢ ɜɟɥɢɱɢɧɭ ɩɚɪɚɦɟɬɪɚ ɡ ɡɚɞɚɧɢɦ ɡɧɚɱɟɧɧɹɦ ɩɨɯɢɛɤɢ, 
ɹɤɚ ɭ ɡɧɚɱɧɿɣ ɦɿɪɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɿɧɬɟɪɜɚɥɨɦ ɞɢɫɤɪɟɬɧɨ ɜɢɦɿɪɸɜɚɧɨʀ ɜɟɥɢɱɢɧɢ. 

Ⱦɥɹ ɜɢɜɱɟɧɧɹ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɩɪɨɬɿɤɚɧɧɹ ɩɪɨɰɟɫɿɜ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɹɤ ɩɪɢɤɥɚɞ, ɫɤɥɚɞɟɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɪɭɤɬɭɪɧɨʀ ɫɯɟɦɢ 
ɨɱɢɫɬɤɢ ɿ ɪɟɰɢɪɤɭɥɹɰɿʀ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɦɥɢɧɚ (ɪɢɫ.). 

 

I II VIVIVIII
G0,CJ

0

G1,CJ
1

G6,CJ
6

GR,CJ
5

G2,CJ
2

Зерно G7,CJ
7

GK,CK

G3,CJ
3

G8,CJ
8

G4,CJ
4

G9,CJ
9

GX,CX

G5,CJ
5

 

Ɋɢɫ. 1 - ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɿ ɪɟɰɢɪɤɭɥɹɰɿʀ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ ɦɥɢɧɚ 

I – ɡɦɿɲɭɜɚɱ; II – ɦɢɣɧɚ ɦɚɲɢɧɚ; III – ɡɟɪɧɨɭɥɨɜɥɸɜɚɱ; IV – ɜɿɞɫɬɿɣɧɢɤ 
(ɮɿɥɶɬɪ); V – ɫɩɨɪɭɞɚ ɛɿɨɥɨɝɿɱɧɨʀ ɨɱɢɫɬɤɢ; VI – ɡɧɟɡɚɪɚɠɭɸɱɢɣ ɩɪɢɫɬɪɿɣ 
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G1GJ
(1) = GOCJ

(0)+ GRCJ
(5)        1 

G2CJ
(2)= G1CJ

(1) + G6CJ
(6)        2 

G3CJ
(3) = G2CJ

(2) + G7CJ
(7) + GKCK      3 

G4CJ
(4) = G3CJ

(3) – G8CJ
(8)        4 

GRCJ
(5) = G4CJ

(4) – G6CJ
(9) +GXCX – G’CJ

(5)     5 

ɞɟ G0, GR – ɜɢɬɪɚɬɢ ɜɨɞɢ ɜɿɞɩɨɜɿɞɧɨ ɿɡ ɦɟɪɟɠɿ ɿ ɪɟɰɢɪɤɭɥɹɰɿɣɧɨʀ; 
G1, G2, G3, G4 – ɜɢɬɪɚɬɢ ɜɨɞɢ ɜɿɞɩɨɜɿɞɧɨ ɩɿɫɥɹ ɦɢɣɧɨʀ ɦɚɲɢɧɢ ɿ ɤɨɠɧɨɝɨ ɡ 

ɤɨɦɩɨɧɟɧɬɿɜ ɨɱɢɫɬɤɢ; 
G6 – ɜɢɬɪɚɬɢ ɡɟɪɧɚ ɧɚ ɦɢɣɤɭ; 

GK, GX – ɜɢɬɪɚɬɢ ɜɿɞɩɨɜɿɞɧɨ ɤɨɚɝɭɥɹɧɬɭ ɿ ɡɧɟɡɚɪɚɠɭɸɱɨɝɨ ɦɚɬɟɪɿɚɥɿɜ; 
G7, G8, G9– ɨɛɫɹɝɢ ɨɫɚɞɭ ɜ ɟɥɟɦɟɧɬɚɯ ɨɱɢɫɬɤɢ; 
CJ

(0), CJ
(2), CJ

(3), CJ
(4) – ɤɨɧɰɟɧɬɪɚɰɿʀ j-ɝɨ ɤɨɦɩɨɧɟɧɬɭ ɜɨɞɢ ɜ ɿ-ɦɭ ɩɟɪɟɬɢɧɿ 

ɫɬɪɭɤɬɭɪɧɨʀ ɫɯɟɦɢ (ɿ = 1, 2,…,5); 
CK, CX– ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɿɞɩɨɜɿɞɧɨ ɤɨɚɝɭɥɹɧɬɭ ɿ ɡɧɟɡɚɪɚɠɭɸɱɨɝɨ ɦɚɬɟɪɿɚɥɿɜ; 
CJ

(7), CJ
(8), CJ

(9) - ɤɨɧɰɟɧɬɪɚɰɿʀ j-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜɨɞɢ ɜ ɨɫɚɞɿ ɜɿɞɩɨɜɿɞɧɨɝɨ 
ɩɪɢɫɬɪɨɸ ɞɥɹ ɨɫɜɿɬɥɟɧɧɹ, ɫɩɨɪɭɞɢ ɛɿɨɥɨɝɿɱɧɨʀ ɨɱɢɫɬɤɢ ɿ ɡɧɟɡɚɪɚɠɭɸɱɨɝɨ 
ɩɪɢɫɬɪɨю. 

Ɉɞɧɿєɸ ɡ ɤɿɥɶɤɿɫɧɢɯ ɨɰɿɧɨɤ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɱɢɫɬɤɢ ɦɨɠɟ ɫɥɭɝɭɜɚɬɢ 
ɜɟɥɢɱɢɧɚ ɤɨɟɮɿɰɿєɧɬɭ ɪɟɰɢɪɤɭɥɹɰɿʀ, ɹɤɭ ɜɢɡɧɚɱɚɥɢ ɩɪɢ ɪɿɲɟɧɧɿ ɫɢɫɬɟɦ 
ɪɿɜɧɹɧɶ (1 - 5) 𝐾𝑅 = 𝑑భሺ𝐶లሺఱሻ+∆ 𝐶లሺఱሻ𝑑మ√𝐶లሺఱሻ+ ∆ 𝐶లሺఱሻ−𝑑యሺ𝐶లሺమሻ+∆𝐶లሺమሻ    6 

ɞɟ d1, d2, d3 – ɩɨɫɬɿɣɧɿ ɜɟɥɢɱɢɧɢ, ɳɨ ɡɚɥɟɠɚɬɶ ɜɿɞ ɩɚɪɚɦɟɬɪɿɜ ɨɱɢɫɬɤɢ 
ɫɩɨɪɭɞ; 

ɿɧɞɟɤɫ ɛ – ɛɿɨɯɿɦɿɱɧɟ ɫɩɨɠɢɜɚɧɧɹ ɤɢɫɧɸ. 
ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ ɰɢɯ ɩɨɫɬɿɣɧɢɯ ɞɨɡɜɨɥɢɬɶ ɜɢɪɚɯɭɜɚɬɢ 

ɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɪɟɰɢɪɤɭɥɹɰɿʀ. 
Ɋɿɲɟɧɧɹ ɪɿɜɧɹɧɶ (1-5) ɜ ɩɪɢɪɨɫɬɚɯ ɞɚє ɞɢɧɚɦɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɟɥɟɦɟɧɬɿɜ ɫɯɟɦ ɨɱɢɫɬɤɢ. ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɞɢɧɚɦɿɤɢ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɧɚ 
ɨɫɧɨɜɿ ɫɩɿɥɶɧɨɫɬɿ ɪɟɰɢɪɤɭɥɹɰɿɣɧɢɯ ɩɨɬɨɤɿɜ ɞɨɡɜɨɥɹє ɜɫɬɚɧɨɜɢɬɢ ɩɪɢɧɰɢɩɨɜɭ 
ɧɚɩɪɚɜɥɟɧɿɫɬɶ ɩɿɞɝɨɬɨɜɤɢ ɫɯɟɦɢ ɞɨ ɭɩɪɚɜɥɿɧɧɹ, ɹɤɚ ɩɨɥɹɝɚє ɭ ɩɿɞɜɢɳɟɧɧɿ ʀɯ 
ɫɬɿɣɤɨɫɬɿ ɞɨ ɜɩɥɢɜɭ ɨɫɧɨɜɧɨɝɨ ɡɛɭɪɟɧɧɹ – ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɤɨɧɰɟɧɬɪɚɰɿɣ 
ɡɚɛɪɭɞɧɟɧɧɹ. 

Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɭɫɟɪɟɞɧɟɧɧɹ ɹɤɨɫɬɿ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɟ ɡɚɛɟɡɩɟɱɭє 
ɩɿɞɜɢɳɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɨɛ’єɤɬɚ ɡɛɭɪɟɧɧɹ, ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɦɟɬɨɞɢɤɚ, ɳɨ 
ɛɚɡɭєɬɶɫɹ ɧɚ ɦɟɬɨɞɚɯ ɫɬɭɩɟɧɟɜɨʀ ɟɤɫɬɪɚɩɨɥɹɰɿʀ. Ⱦɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɜ’ɹɡɤɭ ɦɿɠ 
ɜɯɿɞɧɢɦɢ ɿ ɜɢɯɿɞɧɢɦɢ ɭɫɟɪɟɞɧɸɜɚɱɚ ɫɤɥɚɞɟɧɨ ɦɚɬɟɦɚɬɢɱɧɢɣ ɨɩɢɫ. 

ȼɡɚɝɚɥɿ ɧɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ ɿɫɧɭɸɱɢɯ ɦɟɬɨɞɿɜ ɨɱɢɫɬɤɢ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɭɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɨɪɝɚɧɿɡɚɰɿɹ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ є ɨɞɧɢɦ ɿɡ 
ɟɮɟɤɬɢɜɧɢɯ ɫɩɨɫɨɛɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɩɪɨɰɟɫɿɜ ɨɱɢɫɬɤɢ, ɹɤɢɣ ɞɨɡɜɨɥɹє 
ɩɨɤɪɚɳɢɬɢ ɹɤɿɫɬɶ ɨɱɢɳɟɧɨʀ ɜɨɞɢ, ɡɦɟɧɲɢɬɢ ɩɢɬɨɦɿ ɜɢɬɪɚɬɢ ɧɚ ɨɱɢɫɬɤɭ ɿ 
ɱɚɫɬɤɨɜɨ ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɚɬɢ ɨɱɢɳɟɧɭ ɜɨɞɭ. 
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Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ.Ɉɞɟɫɚ 

 

Ɍɢɩɨɜɚ ɫɯɟɦɚ ɩɟɪɟɪɨɛɤɢ ɪɨɡɫɨɥɿɜ ɩɿɫɥɹ ɨɩɪɿɫɧɸɜɚɥɶɧɢɯ ɭɫɬɚɧɨɜɨɤ 
ɜɤɥɸɱɚє ɩɨɞɚɥɶɲɟ ɨɛɪɨɛɥɟɧɧɹ ɪɨɡɫɨɥɭ ɧɚ ɭɫɬɚɧɨɜɰɿ ɡɜɨɪɨɬɧɨɝɨ ɨɫɦɨɫɭ ɡ 
ɨɬɪɢɦɚɧɧɹɦ ɩɪɿɫɧɨʀ ɜɨɞɢ ɬɚ ɤɨɧɰɟɧɬɪɚɬɭ ɪɨɡɫɨɥɭ, ɡɝɭɳɟɧɧɹ ɨɬɪɢɦɚɧɨɝɨ 
ɤɨɧɰɟɧɬɪɚɬɭ ɭ ɜɢɩɚɪɧɨɦɭ ɚɩɚɪɚɬɿ ɿ ɤɪɢɫɬɚɥɿɡɚɰɿɸ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɬɚɤɨʀ 
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɨɛɪɨɛɤɢ ɪɨɡɫɨɥɭ ɨɬɪɢɦɭɸɬɶ  ɨɩɪɿɫɧɟɧɭ ɜɨɞɭ, ɤɨɧɞɟɧɫɚɬ ɩɚɪɢ, 

ɤɭɯɨɧɧɭ ɫɿɥɶ ɿ ɫɭɦɿɲ ɦɿɧɟɪɚɥɶɧɢɯ ɫɨɥɟɣ. ɇɟɞɨɥɿɤɨɦ ɞɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ є 
ɧɟɞɨɫɬɚɬɧɹ ɱɢɫɬɨɬɚ ɨɬɪɢɦɚɧɨʀ ɤɭɯɨɧɧɨʀ ɫɨɥɿ. Ɇɨɠɥɢɜɢɦ ɲɥɹɯɨɦ ɜɢɪɿɲɟɧɧɹ  
ɰɿєʀ ɩɪɨɛɥɟɦɢ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɜɢɦɨɪɨɠɭɜɚɧɧɹ ɜɨɞɢ ɿɡ ɪɨɡɫɨɥɭ ɩɟɪɟɞ ɣɨɝɨ 
ɬɟɪɦɿɱɧɨɸ ɨɛɪɨɛɤɨɸ. Ɍɚɤɢɣ ɩɿɞɯɿɞ ɛɚɡɭєɬɶɫɹ ɧɚ ɜɿɞɨɦɨɫɬɹɯ ɩɪɨ ɬɟ, ɳɨ ɩɪɢ 
ɜɢɦɨɪɨɠɭɜɚɧɧɿ ɜɢɯɿɞɧɢɣ ɪɨɡɱɢɧ ɪɿɡɧɢɯ ɫɨɥɟɣ ɪɨɡɞɿɥɹєɬɶɫɹ ɧɚ ɬɜɟɪɞɭ ɮɚɡɭ ɿ 
ɪɿɞɤɭ, ɩɪɢ ɰɶɨɦɭ ɨɫɬɚɧɧɹ ɿ є ɜ ɛɿɥɶɲɿ ɦɿɪɿ ɡɛɚɝɚɱɟɧɨɸ ɯɥɨɪɢɞɨɦ ɧɚɬɪɿɸ. ȼ 
ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɦɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ  ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɫɥɿɞɢɬɢ ɩɪɨɰɟɫ 
ɪɨɡɞɿɥɟɧɧɹ ɪɨɡɫɨɥɭ ɲɥɹɯɨɦ ɬɪɚɞɢɰɿɣɧɨɝɨ ɜɢɩɚɪɨɜɭɜɚɧɧɹ, ɨɤɪɟɦɨ ɲɥɹɯɨɦ 
ɜɢɦɨɪɨɠɭɜɚɧɧɹ ɬɚ ɲɥɹɯɨɦ ɩɨɫɥɿɞɨɜɧɨɝɨ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɪɨɡɞɿɥɟɧɧɹ ɪɨɡɫɨɥɭ  
ɜɢɦɨɪɨɠɭɜɚɧɧɹɦ ɿ ɜɢɩɚɪɨɜɭɜɚɧɧɹɦ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɨɡɞɿɥɟɧɧɹ ɪɨɡɫɨɥɭ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɨɪɨɡɢɥɶɧɭ ɤɚɦɟɪɭ ɩɨɛɭɬɨɜɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ.  Ɋɨɡɫɿɥ  
ɩɨɜɧɿɫɬɸ ɡɚɦɨɪɨɠɭɜɚɥɢ, ɚ ɞɚɥɿ ɬɜɟɪɞɭ ɮɚɡɭ ɩɿɞɞɚɜɚɥɢ ɫɟɩɚɪɭɜɚɧɧɸ. Ⱦɥɹ 
ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɪɨɡɫɨɥɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ  ɥɚɛɨɪɚɬɨɪɧɭ ɭɫɬɚɧɨɜɤɭ. 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɨɞɟɥɶɧɢɯ ɜɨɞɧɢɯ ɪɨɡɱɢɧɿɜ ɫɨɥɟɣ 
(NaSO4, NaHCO3, NaCl).ȼ ɩɪɨɰɟɫɿ ɪɨɡɞɿɥɟɧɧɹ ɞɨɫɥɿɞɠɭɜɚɥɢ ɡɦɿɧɭ ɜɦɿɫɬɭ 
ɫɨɥɟɣ ɜ ɤɨɧɰɟɧɬɪɚɬɿ ɿ ɤɨɧɞɟɧɫɚɬɿ (ɱɢ ɪɨɡɩɥɚɜɿ ɥɶɨɞɭ), ɜɢɡɧɚɱɚɥɢ ɨɛ’єɦ 
ɭɬɜɨɪɟɧɢɯ ɮɪɚɤɰɿɣ, ɚ ɬɚɤɨɠ ɜɢɜɱɚɥɢ ɹɤɿɫɧɢɣ ɫɤɥɚɞ ɿ ɡɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ ɨɫɚɞɿɜ, 
ɳɨ ɭɬɜɨɪɢɥɢɫɹ ɜ ɪɟɡɭɥɶɬɚɬɿ ɤɪɢɫɬɚɥɿɡɚɰɿʀ ɫɨɥɟɣ ɩɪɢ ɪɨɡɞɿɥɟɧɧɿ ɤɨɧɰɟɧɬɪɚɬɭ.  

Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɩɨɤɚɡɚɜ, ɳɨ ɩɪɢ ɜɢɩɚɪɨɜɭɜɚɧɧɿ ɜ ɤɨɧɰɟɧɬɪɚɬ 
ɪɨɡɫɨɥɭ ɩɟɪɟɯɨɞɢɬɶ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɜɫɿɯ ɪɨɡɱɢɧɟɧɢɯ ɭ ɜɨɞɿ ɫɨɥɟɣ. Ɍɨɦɭ 
ɩɨɞɚɥɶɲɚ ɤɪɢɫɬɚɥɿɡɚɰɿɹ ɡɚɜɟɪɲɢɬɶɫɹ ɨɬɪɢɦɚɧɧɹɦ ɫɭɦɿɲɿ ɫɨɥɟɣ ɡ ɦɚɣɠɟ 
ɨɞɧɚɤɨɜɢɦɢ ɱɚɫɬɤɚɦɢ ɤɨɠɧɨʀ.  ɉɪɢ ɜɢɦɨɪɨɠɭɜɚɧɧɿ ɪɨɡɫɨɥɭ ɨɬɪɢɦɭєɦɨ 
ɤɨɧɰɟɧɬɪɚɬ, ɹɤɢɣ ɜ ɛɿɥɶɲɿɣ ɦɿɪɿ ɡɛɚɝɚɱɟɧɢɣ ɯɥɨɪɢɞɨɦ ɧɚɬɪɿɸ, ɚɥɟ ɿ ɫɭɥɶɮɚɬɿɜ 
ɜ ɤɨɧɰɟɧɬɪɚɬɿ ɯɨɱ ɿ ɦɟɧɲɟ, ɧɿɠ ɜ ɩɨɩɟɪɟɞɧɶɨɦɭ ɜɢɩɚɞɤɭ, ɚɥɟ ɜɫɟ ɠ ɛɚɝɚɬɨ. 
ɉɪɢ ɤɨɦɛɿɧɨɜɚɧɨɦɭ ɪɨɡɞɿɥɟɧɧɿ ɜɢɯɿɞɧɨɝɨ ɪɨɡɫɨɥɭ ɫɩɨɱɚɬɤɭ ɲɥɹɯɨɦ 
ɜɢɦɨɪɨɠɭɜɚɧɧɹ, ɚ ɞɚɥɿ ɜɢɩɚɪɨɜɭɜɚɧɧɹɦ ɨɬɪɢɦɚɧɨɝɨ ɧɚ ɟɬɚɩɿ ɜɢɦɨɪɨɠɭɜɚɧɧɹ 
ɤɨɧɰɟɧɬɪɚɬɭ  ɦɚєɦɨ ɤɿɧɰɟɜɢɣ ɩɪɨɞɭɤɬ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɯɥɨɪɢɞɭ ɧɚɬɪɿɸ 
(82,4 %) ɬɚ ɜ 4 ɪɚɡɢ ɦɟɧɲɢɦ ɜɦɿɫɬɨɦ ɝɿɞɪɨɤɚɪɛɨɧɚɬɿɜ ɿ ɜ 2 ɪɚɡɢ ɦɟɧɲɢɦ 
ɜɦɿɫɬɨɦ ɫɭɥɶɮɚɬɿɜ. Ɉɱɟɜɢɞɧɨ, ɳɨ ɩɨɞɚɥɶɲɚ ɤɪɢɫɬɚɥɿɡɚɰɿɹ ɤɨɧɰɟɧɬɪɚɬɭ 
ɪɨɡɫɨɥɭ, ɨɬɪɢɦɚɧɨɝɨ ɲɥɹɯɨɦ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɞɨɡɜɨɥɢɬɶ ɫɭɬɬєɜɨ 
ɩɨɤɪɚɳɢɬɢ ɹɤɿɫɬɶ ɿ ɜɢɯɿɞ ɤɭɯɨɧɧɨʀ ɫɨɥɿ, ɨɬɪɢɦɚɧɨʀ ɩɪɢ ɩɟɪɟɪɨɛɰɿ ɪɨɡɫɨɥɿɜ. 
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ɊȿɋɍɊɋɈȿɎȿɄɌɂȼɇȱ ɋɂɋɌȿɆɂ Ɉɑɂɓȿɇɇə ɋɌȱɑɇɂɏ ȼɈȾ  
ɇȺ ɉȱȾɉɊɂЄɆɋɌȼȺɏ ɏȺɊɑɈȼɈȲ ȽȺɅɍɁȱ 

 
ɋɚɜɱɟɧɤɨ ɇ. ɋ.   

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – ɩɪɨɮɟɫɨɪ, ɞ. ɦɟɞ. ɧ. ɋɬɪɿɤɚɥɟɧɤɨ Ɍ. ȼ. 
 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɜɱɟɧɧɹ ɬɟɯɧɿɤɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɞɿɹɥɶɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚɩɨ ɪɨɡɥɢɜɭ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ ɌɡɈȼ «ȼɿɜɚɫ-Ɇ» (ɫ. ɋɨɣɦɢ  
Ɇɿɠɝɿɪɫɶɤɨɝɨ ɪɚɣɨɧɭ Ɂɚɤɚɪɩɚɬɫɶɤɨʀ ɨɛɥɚɫɬɿ) ɿ ɚɧɚɥɿɡɭ ɞɠɟɪɟɥ ɿɧɮɨɪɦɚɰɿʀ 
ɜɢɤɨɧɚɧɚ ɩɨɪɿɜɧɹɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɭɱɚɫɧɢɯ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ 
ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɨɛɭɬɨɜɢɯ ɫɬɨɤɿɜ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɯɚɪɱɨɜɨʀ ɝɚɥɭɡɿ. ɐɟ 
ɞɨɡɜɨɥɢɥɨ ɨɛɝɪɭɧɬɭɜɚɬɢ  ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭɫɬɚɧɨɜɤɢ ɝɥɢɛɨɤɨɝɨ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ «BIOTAL-2Ɍ ɫɬɚɧɞɚɪɬ» ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 
2,0 ɦ3/ɞɨɛɭ, ɬɚ ɡɪɨɛɢɬɢ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɟ ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɜɢɛɪɚɧɨʀ 
ɬɟɯɧɨɥɨɝɿʀ ɿ ɚɧɚɥɿɡ ʀʀ ɦɨɠɥɢɜɨɝɨ ɜɩɥɢɜɭ ɧɚ ɜɢɪɨɛɧɢɱɢɣ ɩɪɨɰɟɫ ɬɚ ɞɨɜɤɿɥɥɹ. 
Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɦɚє ɪɹɞ ɩɟɪɟɜɚɝ: ɭɫɬɚɧɨɜɤɚ ɦɨɧɨɛɥɨɱɧɚ, ɩɿɞɡɟɦɧɚ, 
ɫɬɭɩɿɧɶ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ (ɩɨ ȻɋɄ5 ɬɚ ɡɚɜɢɫɥɢɦ ɪɟɱɨɜɢɧɚɦ) ɞɨɡɜɨɥɹє 
ɡɞɿɣɫɧɸɜɚɬɢ ʀɯ ɫɤɢɞ ɭ ɪɿɱɤɭ Ɋɿɤɚ ɬɚ ɧɚɛɥɢɠɚє ɞɨ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɬɟɯɧɿɱɧɨʀ 
ɜɨɞɢ. əɤɿɫɬɶ ɨɬɪɢɦɭɜɚɧɨʀ  ɨɱɢɳɟɧɨʀ /ɫɬɿɱɧɨʀ/ ɜɨɞɢ ɩɪɢɞɚɬɧɚ ɞɥɹ ɩɨɥɢɜɭ 
ɫɚɞɢɛɧɢɯ ɞɿɥɹɧɨɤ, ɚ ɹɤɿɫɬɶ ɧɚɞɥɢɲɤɨɜɨɝɨ ɦɭɥɭ ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɣɨɝɨ ɹɤ ɦɿɧɞɨɛɪɢɜɚ (ɡɝɿɞɧɨ ɧɚɞɚɧɨɝɨ ɞɨɡɜɨɥɭ  ɆɈɁ ɍɤɪɚʀɧɢ). ɇɨɜɿ ɬɟɯɧɿɱɧɿ 
ɪɿɲɟɧɧɹ, ɜɢɫɨɤɚ ɹɤɿɫɬɶ ɜɢɝɨɬɨɜɥɟɧɧɹ ɭɫɬɚɧɨɜɨɤ BIOTAL ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɹɤɿɫɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɩɪɨɜɿɞɧɢɯ ɫɜɿɬɨɜɢɯ ɜɢɪɨɛɧɢɤɿɜ, ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɚɞɿɣɧɭ ɬɚ 
ɟɤɨɧɨɦɿɱɧɭ ɪɨɛɨɬɭ, ɟɮɟɤɬɢɜɧɭ ɬɚ ɫɬɚɛɿɥɶɧɭ ɨɱɢɫɬɤɭ ɫɬɿɱɧɢɯ ɜɨɞ ɜ ɭɫɬɚɧɨɜɤɚɯ 
ɰɶɨɝɨ ɬɢɩɭ. 

ɉɪɢ  ɪɨɡɪɨɛɰɿ ɫɢɫɬɟɦɢ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɤɟɪɭɜɚɥɢɫɹ ɞɟɪɠɚɜɧɢɦɢ 
ɧɨɪɦɚɬɢɜɚɦɢ ɡɚɯɢɫɬɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ȼɨɞɧɢɦ ɤɨɞɟɤɫɨɦ 
ɍɤɪɚʀɧɢ, ɫɚɧɿɬɚɪɧɢɦɢ ɧɨɪɦɚɦɢ ɿ ɩɪɚɜɢɥɚ, ɇɚɤɚɡɚɦɢ ɿ ɉɨɫɬɚɧɨɜɚɦɢ 
ɦɿɧɿɫɬɟɪɫɬɜ ɬɚ ɜɿɞɨɦɫɬɜ. ɉɪɢɣɧɹɬɿ ɞɨ ɭɜɚɝɢ ɡɚɜɞɚɧɧɹ ɧɚ ɪɨɡɪɨɛɤɭ ɪɨɡɞɿɥɭ 
«Ɉɰɿɧɤɚ ɜɩɥɢɜɿɜ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ» (Ɉȼɇɋ), ȾȻɇ Ⱥ.2.2-1:2003 

(ɫɤɥɚɞ ɿ ɡɦɿɫɬ ɦɚɬɟɪɿɚɥɿɜ Ɉȼɇɋ), ȾɋɌɍ ɇȻ ȼ.1.1-27:2010 (ɛɭɞɿɜɟɥɶɧɚ 
ɤɥɿɦɚɬɨɥɨɝɿɹ ɿ ɝɟɨɮɿɡɢɤɚ) ɬɚ ɿɧɲɿ ɧɨɪɦɚɬɢɜɧɿ ɞɨɤɭɦɟɧɬɢ ɬɚ ɦɚɬɟɪɿɚɥɢ. 
ɋɩɟɰɿɚɥɶɧɚ ɫɚɧɿɬɚɪɧɨ - ɡɚɯɢɫɧɚ ɡɨɧɚ ɞɥɹ ɩɿɞɡɟɦɧɢɯ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ BIOTAL 

ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 1-25 ɦ3/ɞɨɛɭ  ɫɬɚɧɨɜɢɬɶ 5 ɦ (ɡɝɿɞɧɨ ȼɢɫɧɨɜɤɭ ɆɈɁ ɍɤɪɚʀɧɢ 
№05.03.02.-04/73192). ɇɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɌɡɈȼ «ȼɿɜɚɫ-Ɇ» ɜɿɞɫɬɚɧɶ ɜɿɞ ɰɟɯɭ ɞɨ 
ɩɪɨɟɤɬɨɜɚɧɢɯ ɫɩɨɪɭɞ ɛɿɥɶɲɟ 20 ɦ , ɬɨɛɬɨ ɫɚɧɿɬɚɪɧɨ - ɡɚɯɢɫɧɚ ɡɨɧɚ ɜɢɬɪɢɦɚɧɚ. 

Ɍɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɟ ɨɛɝɪɭɧɬɭɜɚɧɧɹ ɜɢɛɪɚɧɨɝɨ ɪɿɲɟɧɧɹ ɡɚɫɜɿɞɱɢɥɨ, ɳɨ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɩɨ ɪɨɡɥɢɜɭ ɦɿɧɟɪɚɥɶɧɢɯ ɜɨɞ ɌɡɈȼ «ȼɿɜɚɫ-Ɇ» 
ɫɭɱɚɫɧɨʀ ɪɟɫɭɪɫɨɟɮɟɤɬɢɜɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ʀɯ ɝɥɢɛɨɤɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɨɱɢɳɟɧɧɹ («BIOTAL-2Ɍ ɫɬɚɧɞɚɪɬ») 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 2,0 ɦ3/ɞɨɛɭ, є  ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɦ ɬɚ ɟɤɨɧɨɦɿɱɧɨ 
ɜɢɝɿɞɧɢɦ, ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɨ ɦɨɠɟ ɨɬɪɢɦɚɬɢ ɩɪɢɛɭɬɨɤ ɜɿɞ 
ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɡɚɯɨɞɿɜ (ɫɨɰɿɚɥɶɧɢɣ ɟɮɟɤɬ). 
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ɋɂɇɌȿɁ ɂ ɈɐȿɇɄȺ ɗɎɎȿɄɌɂȼɇɈɋɌɂ ɋɍɅɖɎɈɇȺɌɈȼ ɄȺɄ 
ɂɇȽɂȻɂɌɈɊɈȼ ɄɈɊɊɈɁɂɂ ɆȿɌȺɅɈȼ ȾɅə 

ɊȿɋɍɊɋɈɋȻȿɊȿȽȺɘɓɂɏ ȼɈȾɈɈȻɈɊɈɌɇɕɏ ɋɂɋɌȿɆ 
ɈɏɅȺɀȾȿɇɂə 

 
Ɋɭɞɤɨɜɫɤɚɹ1ȿ.ȼ. ɤ.ɬ.ɧ., Ƚɨɦɟɥɹ2 ɇ.Ⱦ. ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ 

 
1Ɉɞɟɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɉɞɟɫɫɚ 

2ɇɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɍɤɪɚɢɧɵ «Ʉɉɂ ɢɦ. ɂɝɨɪɹ 
ɋɢɤɨɪɫɤɨɝɨ», ɝ.Ʉɢɟɜ 

 

ȼ ɩɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ ɱɚɫɬɨ ɨɫɧɨɜɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɜɨɞɵ 
ɹɜɥɹɸɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɩɨɬɪɟɛɥɹɸɬ ɩɨɪɹɞɤɚ 60% 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɜɨɞ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɜɨɞɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɜɨɞɨɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦɚɯ ɨɯɥɚɠɞɟɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 
ɢɦɟɟɬ ɦɚɫɲɬɚɛɵ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨɞɹɳɢɟ ɦɚɫɲɬɚɛɵ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ 
ɜɢɞɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ, ɩɪɢɱɟɦ ɭɞɟɥɶɧɵɣ ɜɟɫ ɷɬɨɣ ɤɚɬɟɝɨɪɢɢ ɜ ɨɛɳɟɦ 
ɨɛɴɟɦɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ. 

ɉɪɢ ɤɨɪɪɨɡɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɢ ɞɪɭɝɢɯ 
ɭɫɬɚɧɨɜɨɤ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ Ⱥɗɋ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɬɨɥɶɤɨ ɢɯ ɪɚɡɪɭɲɟɧɢɟ, ɧɨ 
ɢ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɵ ɢɨɧɚɦɢ ɦɟɬɚɥɥɨɜ. ɉɨɷɬɨɦɭ ɫɨɡɞɚɧɢɟ ɢɧɝɢɛɢɬɨɪɨɜ 
ɤɨɪɪɨɡɢɢ ɞɥɹ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ Ⱥɗɋ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɜɚɬɶ ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦ, 
ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɢɨɧɚɦɢ ɋu2+ ɢ ɞɪɭɝɢɦɢ 
ɬɹɠɟɥɵɦɢ ɦɟɬɚɥɥɚɦɢ, ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɞɭɜɤɭ ɫɢɫɬɟɦ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɢɧɝɢɛɢɬɨɪɨɜ ɫɭɳɟɫɬɜɭɟɬ ɩɨɬɨɦɭ, ɱɬɨ 
ɢɡɜɟɫɬɧɵɟ ɪɟɚɝɟɧɬɵ ɧɟ ɫɨɜɫɟɦ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɭɳɟɫɬɜɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
ɉɪɟɠɞɟ ɜɫɟɝɨ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɩɨɥɢɮɨɫɮɚɬɵ 
ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɧɟɚɤɬɢɜɧɵɟ ɨ-ɮɨɫɮɚɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɬɨɥɶɤɨ ɭɫɤɨɪɹɸɬ 
ɨɫɚɞɤɨɨɬɥɨɠɟɧɢɹ ɡɚ ɫɱёɬ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɮɨɫɮɚɬɨɜ ɤɚɥɶɰɢɹ, ɧɨ ɢ ɡɚ ɫɱёɬ ɬɨɝɨ, 
ɱɬɨ ɮɨɫɮɨɪ ɹɜɥɹɟɬɫɹ ɛɢɨɝɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ. Ɉɧɢ ɫɬɢɦɭɥɢɪɭɸɬ 
ɛɢɨɨɛɪɚɫɬɚɧɢɟ ɧɚ ɝɪɚɞɢɪɧɹɯ, ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ [1]. 

Ɏɨɫɮɨɧɨɜɵɟ ɤɢɫɥɨɬɵ ɹɜɥɹɸɬɫɹ ɞɨɪɨɝɢɦɢ ɪɟɚɝɟɧɬɚɦɢ. Ⱥ ɟɫɥɢ ɭɱɢɬɵɜɚɬɶ 
ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɜɨɞɵ ɜ ɨɛɨɪɨɬɧɵɯ ɫɢɫɬɟɦɚɯ, ɬɨ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɜɨɞɢɬ 
ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɢɡɞɟɪɠɤɚɦ [2]. 

ɋɭɥɶɮɨɧɚɬɵ ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɞɨɫɬɭɩɧɵɯ ɪɟɚɝɟɧɬɨɜ, ɬɚɤɢɯ ɤɚɤ 
ɮɨɪɦɚɥɶɞɟɝɢɞ, ɫɭɥɶɮɢɬ ɧɚɬɪɢɹ, ɦɨɱɟɜɢɧɚ, ɦɟɥɚɦɢɧ, ɫɭɥɶɮɚɦɢɧɨɜɚɹ ɤɢɫɥɨɬɚ, 
ɝɢɩɨɮɨɫɮɢɬ ɧɚɬɪɢɹ, ɜ ɫɥɭɱɚɟ ɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɝɭɬ ɩɨɡɜɨɥɢɬɶ 
ɫɧɢɡɢɬɶ ɪɚɫɯɨɞɵ ɧɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɭ, ɜ ɰɟɥɨɦ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ. 

ɉɨɷɬɨɦɭ ɰɟɥɶɸ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɚ ɪɚɡɪɚɛɨɬɤɚ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɢɧɝɢɛɢɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɞɨɫɬɭɩɧɵɯ ɦɟɬɢɥɨɥɫɭɥɶɮɨɧɚɬɨɜ. 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜɨɞɭ ɫ 
ɠɟɫɬɤɨɫɬɶɸ ɞɨ 8,5 ɦɝ-ɷɤɜ/ɞɦ3 ɢ ɳɟɥɨɱɧɨɫɬɶɸ ɞɨ 7÷8 ɦɝ-ɷɤɜ/ɞɦ3. 

ȼ ɩɪɨɰɟɫɫɚɯ ɫɢɧɬɟɡɚ ɢɧɝɢɛɢɬɨɪɨɜ ɤɨɪɪɨɡɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɪɟɚɤɰɢɢ 
ɤɨɧɞɟɧɫɚɰɢɢ ɚɦɢɞɨɜ ɫ ɚɥɶɞɟɝɢɞɚɦɢ ɢ ɦɟɬɢɥɨɥɶɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. 

ɇɚɬɪɢɟɜɭɸ ɫɨɥɶ ɞɢɦɟɬɢɥɟɧɫɭɥɶɮɨɧɚɬɮɨɫɮɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (I) ɩɨɥɭɱɚɥɢ 
ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɧɚɬɪɢɟɜɨɣ ɫɨɥɢ ɞɢɦɟɬɢɥɨɥɮɨɫɮɢɧɨɜɨɣ ɤɢɫɥɨɬɵ ɫ 
ɫɭɥɶɮɢɬɨɦ ɧɚɬɪɢɹ: 

   (1) 

 

 

ȼɵɯɨɞ ɩɪɨɞɭɤɬɚ (I) ɫɨɫɬɚɜɥɹɟɬ 81%. 
Ɍɟɬɪɚɦɟɬɢɥɟɧɫɭɥɶɮɨɧɚɬ ɤɚɪɛɚɦɢɞ (II), ɬɟɬɪɚɦɟɬɢɥɟɧɫɭɥɶɮɨɧɚɬ 

ɬɢɨɤɚɪɛɚɦɢɞɚ (III), ɝɟɤɫɚɦɟɬɢɥɟɧɫɭɥɶɮɨɧɚɬ ɦɟɥɚɦɢɧɚ (IV), ɬɟɬɪɚɦɟɬɢɥɟɧ 

ɫɭɥɶɮɨɧɚɬ ɯɥɨɪɝɢɞɪɚɬɚ ɝɭɚɧɢɞɢɧɚ (V) ɢ ɧɢɬɪɢɥɞɢɦɟɬɢɥɫɭɥɶɮɨɧɚɬ ɫɭɥɶɮɚɬɚ 
ɧɚɬɪɢɹ (VI) ɩɨɥɭɱɚɥɢ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɦɢɞɨɜ ɫ 
ɦɟɬɢɥɨɥɫɭɥɶɮɨɧɚɬɨɦ. 

ɉɨɥɭɱɟɧɢɟ ɫɭɥɶɮɨɧɚɬɨɜ II-VI ɩɪɨɜɨɞɢɥɢ ɜ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɪɚɫɬɜɨɪɚɯ. 
Ⱦɚɧɧɵɟ ɩɪɨɞɭɤɬɵ ɢɡ ɪɚɫɬɜɨɪɨɜ ɧɟ ɜɵɞɟɥɹɥɢ, ɩɨɷɬɨɦɭ ɢɯ ɪɟɚɥɶɧɨɟ 
ɯɢɦɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɧɟ ɩɨɞɬɜɟɪɠɞɟɧɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ, ɚ 
ɜɵɛɪɚɧɨ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɣ. 

Ɉɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɜɟɳɟɫɬɜ ɤɚɤ ɢɧɝɢɛɢɬɨɪɨɜ 
ɤɨɪɪɨɡɢɢ ɩɪɨɜɨɞɢɥɢ ɜ ɫɬɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 180ɋ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɵɬɚɧɢɣ 168 ɱɚɫɨɜ.  

ɋɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɨɩɪɟɞɟɥɹɥɢ ɦɚɫɫɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ.  
Ʉɨɧɰɟɧɬɪɚɰɢɢ ɢɧɝɢɛɢɬɨɪɨɜ ɫɨɫɬɚɜɥɹɥɢ 2÷10 ɦɝ/ɞɦ3, ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ 
ɩɨɥɭɱɚɥɢ ɭɫɪɟɞɧɟɧɢɟɦ ɞɚɧɧɵɯ ɢɡ ɱɟɬɵɪɟɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɩɵɬɨɜ. 

Ȼɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɟɬɢɥɨɥɫɭɥɶɮɨɧɚɬɨɜ ɧɚ 
ɤɨɪɪɨɡɢɸ ɜ ɜɨɞɟ ɧɟɥɟɝɢɪɨɜɚɧɧɨɣ ɱɟɪɧɨɣ ɫɬɚɥɢ ɋɬ3,  ɦɟɞɢ Ɇ2 ɢ ɥɚɬɭɧɢ Ʌ2, 
ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɢ ɤɨɧɞɟɧɫɚɬɨɪɨɜ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɬɪɢɟɜɚɹ ɫɨɥɶ ɞɢɦɟɬɢɥɟɧɫɭɥɶɮɨɧɚɬɮɨɫɮɢɧɨɜɨɣ 
ɤɢɫɥɨɬɵ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɢɧɝɢɛɢɬɨɪɨɦ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɫɬɚɥɢ 
ɋɬ3, ɦɟɞɢ Ɇ2, ɥɚɬɭɧɢ Ʌ2. ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɞɥɹ ɫɬɚɥɢ ɋɬ3 ɞɚɧɧɨɝɨ ɢɧɝɢɛɢɬɨɪɚ 
ɜ ɤɨɦɩɨɡɢɰɢɢ ɫ ɰɢɧɤɨɦ (Zn2+) ɩɪɢ ɞɨɡɟ 10;2ɦɝ/ɞɦ3 ɫɨɫɬɚɜɥɹɟɬ 94%. 

 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿɨɫɧɨɜɢɬɟɯɧɨɥɨɝɿʀɨɱɢɳɟɧɧɹɫɬɿɱɧɢɯ ɜɨɞ / Ⱥ.Ʉ. 
Ɂɚɩɨɥɶɫɤɢɣ, ɇ.Ⱥ. Ɇɿɲɤɨɜɚ-Ʉɥɿɦɟɧɤɨ, ȱ.Ɇ. Ⱥɫɬɪɟɥɿɧ ɬɚ ɿɧ.-Ʉ.:Ʌɿɛɪɚ,2000.–
552 ɫ. 

2. Кɭзɧɟцɨɜ Ю.ɂ. ɂɎɏȺɇ-36 - ɷɮɮɟɤɬɢɜɧɵɣɢɧɝɢɛɢɬɨɪɤɨɪɪɨɡɢɢɦɟɬɚɥɥɨɜ 
ɜ ɜɨɞɧɵɯɫɪɟɞɚɯ / ɘ.ɂ. Ʉɭɡɧɟɰɨɜ, B.A. ɂɫɚɟɜ, ɂ.ȼ. ɋɬɚɪɨɛɢɧɫɤɚɹ, Ɍ.ɇ. 
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ɍȾɄ637:664 

 

ȺɄɌɍȺɅɖɇȱɋɌɖ ɊɈɁɊɈȻɄɂ ɋɂɋɌȿɆɂ ɄɈɇɌɊɈɅɘ ɄȱɅɖɄɈɋɌȱ 
ȱ əɄɈɋɌȱ ɋɌȱɑɇɂɏ ȼɈȾ ɉɂȼɈȼȺɊɇɈȽɈ ɉȱȾɉɊɂЄɆɋɌȼȺ 

 
Ʌɢɫɟɧɤɨ ɘ.Ɉ., ɛɚɤɚɥɚɜɪ,  Єɦɨɧɚɤɨɜɚ Ɉ.Ɉ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɦ. Ɉɞɟɫɚ 

 

ȼɢɪɨɛɧɢɱɿɫɬɿɱɧɿ ɜɨɞɢ ɡɚɛɪɭɞɧɟɧɿ ɜ ɨɫɧɨɜɧɨɦɭ ɜɿɞɯɨɞɚɦɢ ɿ 
ɜɢɤɢɞɚɦɢɜɢɪɨɛɧɢɰɬɜɚ. Ʉɿɥɶɤɿɫɧɢɣ ɿ ɹɤɿɫɧɢɣ ɫɤɥɚɞ ʀɯɪɿɡɧɨɦɚɧɿɬɧɢɣ ɿ 
ɡɚɥɟɠɢɬɶɜɿɞɝɚɥɭɡɿɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ʀʀɬɟɯɧɨɥɨɝɿɱɧɢɯɩɪɨɰɟɫɿɜ. Ɉɞɧɿєɸ ɡ 
ɩɪɨɜɿɞɧɢɯ ɝɚɥɭɡɟɣ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɍɤɪɚʀɧɢ є ɜɢɪɨɛɧɢɰɬɜɨ ɯɚɪɱɨɜɢɯ 
ɩɪɨɞɭɤɬɿɜ ɬɚ ɧɚɩɨʀɜ. ɐɹ ɝɚɥɭɡɶ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɫɩɨɠɢɜɚɧɧɹ 
ɜɨɞɢ ɿ ɭɬɜɨɪɟɧɧɹɦ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɫɢɥɶɧɨ ɡɚɛɪɭɞɧɟɧɢɯ 
ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɩɨɝɚɧɨ ɩɿɞɞɚɸɬɶɫɹ ɞɟɫɬɪɭɤɰɿʀ. 
ɋɟɪɟɞɩɿɞɩɪɢєɦɫɬɜɯɚɪɱɨɜɨʀɝɚɥɭɡɿɩɪɨɜɿɞɧɟ  ɦɿɫɰɟ, ɡɚ ɨɛ’єɦɚɦɢ ɫɩɨɠɢɬɨʀ ɜɨɞɢ 
ɬɚ ɨɛɫɹɝɚɦɢ ɫɬɨɤɿɜ, ɡɚɣɦɚɸɬɶ ɩɢɜɡɚɜɨɞɢ, ɧɚ ɹɤɢɯ ɩɪɚɤɬɢɱɧɨ ɜɿɞɫɭɬɧɿ ɨɱɢɫɧɿ 
ɫɩɨɪɭɞɢ. Ɍɨɦɭ ɧɚɞɡɜɢɱɚɣɧɨ ɚɤɬɭɚɥɶɧɢɦ ɧɢ є ɪɨɡɪɨɛɥɟɧɧɹ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɫɭɱɚɫɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ɡɛɟɪɟɠɟɧɧɹ ɜɨɞɧɢɯ ɞɠɟɪɟɥ ɜɿɞ ɡɚɛɪɭɞɧɟɧɧɹ ɿ 
ɜɢɫɧɚɠɟɧɧɹ, ɡɨɤɪɟɦɚ ɞɥɹ ɩɢɜɧɨʀ ɝɚɥɭɡɿ.  

ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɩɨɥɹɝɚє ɭ ɫɤɥɚɞɚɧɧɿ 
ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɛɚɥɚɧɫɭ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ, ɜɢɡɧɚɱɟɧɧɿ ɨɫɧɨɜɧɢɯ 
ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɧɚ ɨɫɧɨɜɿ ɱɨɝɨ ɩɪɨɜɨɞɢɬɶɫɹ ɪɨɡɪɚɯɭɧɨɤ ɦɚɫ ɬɚ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɨɫɬɚɧɧɿɯ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɡɚ ɩɟɜɧɢɣ ɩɟɪɿɨɞ. ɉɨɞɿɛɧɚ ɫɢɫɬɟɦɚ ɞɚє 
ɡɦɨɝɭ ɜɢɡɧɚɱɢɬɢ ɩɨɜɧɭ ɯɚɪɚɤɬɟɢɬɫɢɤɭ ɜɩɥɢɜɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ ɧɚɜɤɨɥɢɲɧє 
ɫɟɪɟɞɨɜɢɳɟ, ɡɨɤɪɟɦɚ ɧɚ ɜɨɞɧɿ ɪɟɫɭɪɫɢ, ɡɧɚɬɢ, ɹɤɢɣ ɜɧɟɫɨɤ ɦɚє ɤɨɠɧɢɣ ɩɪɨɰɟɫ 
ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɭ ɡɚɝɚɥɶɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɧɚ ɨɫɧɨɜɿ ɱɨɝɨ ɦɨɠɧɚ 
ɩɪɢɣɦɚɬɢ ɪɿɲɟɧɧɹ ɳɨɞɨ, ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɩɟɜɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ 
ɜɢɪɨɛɧɢɰɬɜɚ. 

Ɉɞɧɿєɸ ɡ ɜɚɠɥɢɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɿɱɧɢɯ ɜɨɞ є ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɛɪɭɞɧɟɧɶ, 
ɳɨ ɜɢɦɿɪɸєɬɶɫɹ ɜ ɦɝ/ɥ. ȼɨɧɚ ɡɚɥɟɠɢɬɶ ɜɿɞ ɧɨɪɦɢ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ: ɱɢɦ ɜɢɳɚ 
ɧɨɪɦɚ, ɬɢɦ ɦɟɧɲɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɛɪɭɞɧɟɧɶ. əɤ ɩɪɚɜɢɥɨ, ɦɚɤɫɢɦɚɥɶɧɚ 
ɤɨɧɰɟɧɬɪɚɰɿɹ ɡɚɛɪɭɞɧɟɧɧɹ ɛɭɜɚє ɜ ɪɚɧɤɨɜɿ ɬɚ ɜɟɱɿɪɧɿ ɝɨɞɢɧɢ, ɚ ɦɿɧɿɦɚɥɶɧɚ – 

ɜɧɨɱɿ. ȼɡɢɦɤɭɤɨɧɰɟɧɬɪɚɰɿɹɡɚɛɪɭɞɧɟɧɶɜɢɳɚ, ɧɿɠɜɥɿɬɤɭ, ɛɨɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɧɚ 
ɨɞɧɨɝɨ ɦɟɲɤɚɧɰɹ ɡɦɟɧɲɭєɬɶɫɹ. 

 

Ʌɿɬɟɪɚɬɭɪɚ 
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ɍȾɄ 637.14 

 

ɊɈɁɊɈȻɄȺ ɌȿɏɇɈɅɈȽȱȲ Ɉɑɂɓȿɇɇə ɄɈɇȾȿɇɋȺɌɍ, ɓɈ 
ɍɌȼɈɊɘЄɌɖɋə ɉɊɂ ɉȿɊȿɊɈȻɐȱ ɆɈɅɈɑɇɈȲ ɋɂɊɈȼȺɌɄɂ 

 
Ⱦɭɛɨɜɢɤ ɇ.ȱ., ɦɚɝɿɫɬɪ, Ʉɨɜɚɥɟɧɤɨ Ɉ.Ɉ., ɞ.ɬ.ɧ., ɫ.ɧ.ɫ. 

 

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ.Ɉɞɟɫɚ 

 

ɉɪɢ ɩɟɪɟɪɨɛɰɿ ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ, ɡɨɤɪɟɦɚ ɜ ɩɪɨɰɟɫɿ ʀʀ ɤɨɧɰɟɧɬɪɭɜɚɧɧɹ 
ɜɢɩɚɪɨɜɭɜɚɧɧɹɦ, ɭɬɜɨɪɸєɬɶɫɹ ɜɿɞ 65 ɞɨ 85 % ɤɨɧɞɟɧɫɚɬɭ ɩɨ ɜɿɞɧɨɲɟɧɧɹ ɞɨ 
ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɚɬɤɢ. Ɍɚɤɢɣ ɤɨɧɞɟɧɫɚɬ ɦɿɫɬɢɬɶ ɫɥɿɞɢ ɛɿɥɤɿɜ, ɥɚɤɬɨɡɢ, ɮɨɫɮɨɪ, 

ɫɨɥɿ ɤɚɥɿɸ, ɧɚɬɪɿɸ, ɤɚɥɶɰɿɸ ɿ ɦɚɝɧɿɸ. ɑɚɫɬɨ ɰɹ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɜɢɥɭɱɟɧɨʀ 
ɜɨɥɨɝɢ ɧɟ ɡɛɢɪɚєɬɶɫɹ ɿ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ, ɚ ɫɤɢɞɚєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɫɬɿɱɧɢɯ 
ɜɨɞ. ȼ ɭɦɨɜɚɯ ɡɪɨɫɬɚɧɧɹ ɞɟɮɿɰɢɬɭ ɜɨɞɢ ɛɿɥɶɲ ɞɨɰɿɥɶɧɢɦ є  ɨɱɢɳɟɧɧɹ 
ɤɨɧɞɟɧɫɚɬɭ ɿ ɨɬɪɢɦɚɧɧɹ ɡ ɧɶɨɝɨ ɜɨɞɢ. ɐɹ ɜɨɞɚ ɦɨɠɟ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ, 
ɧɚɩɪɢɤɥɚɞ, ɜ ɹɤɨɫɬɿ ɜɨɞɢ  ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɚɪɢ ɜ ɤɨɬɟɥɶɧɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ.   

Ɇɟɬɨɸ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɚ ɪɨɡɪɨɛɤɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɫɯɟɦ ɨɱɢɳɟɧɧɹ ɤɨɧɞɟɧɫɚɬɭ ɬɚ ɞɨɫɥɿɞɠɟɧɧɹ ʀɯ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡ ɬɨɱɤɢ ɡɨɪɭ 
ɹɤɨɫɬɿ ɩɿɞɝɨɬɨɜɥɟɧɨʀ ɜɨɞɢ. ȼ ɯɨɞɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɜɱɚɜɫɹ ɜɩɥɢɜ ɧɚ ɹɤɿɫɬɶ 
ɤɨɧɞɟɧɫɚɬɭ ɞɜɨɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɯɟɦ ɣɨɝɨ ɨɛɪɨɛɥɟɧɧɹ.  Ɂɚ ɩɟɪɲɨɸ ɫɯɟɦɨɸ 
ɜɢɯɿɞɧɢɣ ɤɨɧɞɟɧɫɚɬ ɩɪɨɩɭɫɤɚɥɢ ɱɟɪɟɡ ɦɟɯɚɧɿɱɧɢɣ ɮɿɥɶɬɪ, ɞɚɥɿ ɡɞɿɣɫɧɸɜɚɥɢ 
ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɨɱɢɳɟɧɧɹ ɧɚ ɫɨɪɛɰɿɣɧɨɦɭ ɮɿɥɶɬɪɿ. Ɂɚ 
ɞɪɭɝɨɸ ɫɯɟɦɨɸ ɜɢɯɿɞɧɢɣ ɤɨɧɞɟɧɫɚɬ ɩɪɨɩɭɫɤɚɥɢ ɱɟɪɟɡ ɦɟɯɚɧɿɱɧɢɣ ɮɿɥɶɬɪ, 
ɩɿɞɞɚɜɚɥɢ ɨɤɢɫɧɟɧɧɸ ɬɚ ɨɱɢɳɭɜɚɥɢ ɧɚ ɿɨɧɨɨɛɦɿɧɧɨɦɭ ɮɿɥɶɬɪɿ.Ⱦɥɹ ɨɱɢɳɟɧɧɹ 
ɤɨɧɞɟɧɫɚɬɭ ɜɿɞ ɞɨɦɿɲɨɤ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɭɫɬɚɧɨɜɤɭ. 
ɍɫɬɚɧɨɜɤɚ ɫɤɥɚɞɚɥɚɫɹ ɡ ɪɨɛɨɱɢɯ ɤɨɥɨɧɨɤ ɞɿɚɦɟɬɪɨɦ 16 ɦɦ ɿ ɜɢɫɨɬɨɸ 1,25 ɦ, 

ɡɚɤɪɿɩɥɟɧɢɯ ɧɚ ɲɬɚɬɢɜɚɯ ɿ ɡɚɩɨɜɧɟɧɢɯ ɪɿɡɧɢɦɢ ɮɿɥɶɬɪɭɸɱɢɦɢ 
ɡɚɜɚɧɬɚɠɟɧɧɹɦɢ. ɉɨɞɚɱɚ ɜɢɯɿɞɧɨɝɨ (ɡɜɟɪɯɭ ɜɧɢɡ) ɿ ɜɿɞɜɟɞɟɧɧɹ ɨɛɪɨɛɥɟɧɨɝɨ 
ɤɨɧɞɟɧɫɚɬɭ ɡɞɿɣɫɧɸɜɚɥɚɫɹ ɱɟɪɟɡ ɩɥɚɫɬɢɤɨɜɿ ɬɪɭɛɤɢ. ȼɢɬɪɚɬɢ ɤɨɧɞɟɧɫɚɬɭ 
ɪɟɝɭɥɸɜɚɥɢɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɟɝɭɥɸɸɱɨɝɨ ɜɟɧɬɢɥɹ ɿ ɫɬɚɧɨɜɢɥɢ 1,6 ɞɦ3/ɝɨɞ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɢɯɿɞɧɨɝɨ ɤɨɧɞɟɧɫɚɬɭ ɫɬɚɧɨɜɢɥɚ  15±1ɨɋ. Ɉɛɪɨɛɥɟɧɢɣ 
ɤɨɧɞɟɧɫɚɬ ɡɛɢɪɚɜɫɹ ɜ ɧɚɤɨɩɢɱɭɜɚɥɶɧɿɣ єɦɧɨɫɬɿ. 

ȼ ɹɤɨɫɬɿ ɡɚɜɚɧɬɚɠɟɧɧɹ ɞɥɹ ɦɟɯɚɧɿɱɧɨɝɨ ɮɿɥɶɬɪɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɝɿɞɪɨɚɧɬɪɚɰɢɬ ɡ ɪɨɡɦɿɪɨɦ ɱɚɫɬɨɤ ɜɿɞ 0,6 ɞɨ 1,6 ɦɦ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɫɚɦɟ ɬɚɤɨɝɨ 
ɡɚɜɚɧɬɚɠɟɧɧɹ ɨɛɭɦɨɜɥɟɧɟ ɧɟɨɛɯɿɞɧɿɫɬɸ ɩɨɩɟɪɟɞɠɟɧɧɹ ɩɨɹɜɢ ɤɪɟɦɧɿєɜɢɯ 
ɫɩɨɥɭɤɭ ɭ ɩɿɞɝɨɬɨɜɥɟɧɿɣ ɜɨɞɿ ɞɥɹ ɤɨɬɥɿɜ. 

Ⱦɥɹ ɨɤɢɫɧɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɞɨɦɿɲɨɤ ɜ ɤɨɧɞɟɧɫɚɬɿ  ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɩɟɪɟɤɢɫ ɜɨɞɧɸ. Ⱦɨɡɚ ɨɤɢɫɧɸɜɚɱɚ ɫɬɚɧɨɜɢɥɚ 50 ɦɤɝ ɧɚ 1 ɞɦ3 ɤɨɧɞɟɧɫɚɬɭ. 
Ɉɤɢɫɧɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɡ ɦɟɬɨɸ  ɞɟɫɬɪɭɤɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɡ ɜɟɥɢɤɨɸ 
ɦɨɥɟɤɭɥɹɪɧɨɸ ɦɚɫɨɸ  ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɨɞɚɥɶɲɢɯ ɫɩɨɫɨɛɿɜ 
ɜɢɥɭɱɟɧɧɹ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ. Ɉɫɤɿɥɶɤɢ ɜ ɩɪɨɰɟɫɿ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɦɨɥɨɱɧɨʀ 
ɫɢɪɨɜɚɬɤɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɞɟɧɚɬɭɪɚɰɿɹ ɛɿɥɤɚ, ɬɨ ɜ ɤɨɧɞɟɧɫɚɬɿ ɛɿɥɤɨɜɿ ɦɨɥɟɤɭɥɢ 
ɦɚɸɬɶ ɩɟɪɜɢɧɧɭ ɫɬɪɭɤɬɭɪɭ, ɬɨɛɬɨ ɩɪɟɞɫɬɚɜɥɟɧɿ ɯɚɪɚɤɬɟɪɧɢɦɢ 
ɚɦɿɧɨɤɢɫɥɨɬɚɦɢ, ɡ’єɞɧɚɧɢɦɢ ɜ ɩɟɜɧɨɦɭ ɩɨɪɹɞɤɭ. ȼ ɩɪɨɰɟɫɿ ɨɤɢɫɧɟɧɧɹ 
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ɚɦɿɧɨɤɢɫɥɨɬɢ ɩɟɪɟɬɜɨɪɹɬɶɫɹ ɧɚ ɨɪɝɚɧɿɱɧɿ ɫɩɨɥɭɤɢ ɡ ɦɟɧɲɨɸ ɦɨɥɟɤɭɥɹɪɧɨɸ 
ɦɚɫɨɸ, ɡɨɤɪɟɦɚ ɚɥɶɞɟɝɿɞɢ. Ʉɪɿɦ ɬɨɝɨ, ɪɟɚɤɰɿɹ ɨɤɢɫɧɟɧɧɹ 
ɫɭɩɪɨɜɨɞɠɭɜɚɬɢɦɟɬɶɫɹ ɜɢɞɿɥɟɧɧɹɦ ɚɦɿɚɤɭ, ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ ɬɚ ɜɨɞɢ. Ⱦɚɥɿ 
ɚɥɶɞɟɝɿɞɢ ɩɟɪɟɬɜɨɪɹɬɶɫɹ ɭ ɜɨɞɧɨɦɭ ɪɨɡɱɢɧɿ ɜ ɤɟɬɨɧɨɜɿ ɤɢɫɥɨɬɢ, ɹɤɿ 
ɩɟɪɟɛɭɜɚɬɢɦɭɬɶ ɜ ɞɢɫɨɰɿɣɨɜɚɧɨɦɭ ɫɬɚɧɿ (ɬɚɤ ɹɤ ɥɟɝɤɨ ɜɿɞɳɟɩɥɸɸɬɶ ɿɨɧ 
ɜɨɞɧɸ). ɋɬɭɩɿɧɶ ʀɯ ɞɢɫɨɰɿɚɰɿʀ ɡɚɥɟɠɢɬɶ ɜɿɞ ɦɨɥɟɤɭɥɹɪɧɨʀ ɦɚɫɢ. ɑɢɦ ɜɨɧɚ 
ɜɢɳɚ, ɬɢɦ ɦɟɧɲ ɞɢɫɨɰɿɣɨɜɚɧɚ ɤɚɪɛɨɧɨɜɚ ɤɢɫɥɨɬɚ. ɐɿ ɤɢɫɥɨɬɢ є ɫɥɚɛɤɢɦɢ 
ɟɥɟɤɬɪɨɥɿɬɚɦɢ, ɜ ɡɜ’ɹɡɤɭ ɡ ɱɢɦ ɦɨɠɥɢɜɢɦ є ʀɯ ɜɢɥɭɱɟɧɧɹ ɿɡ ɤɨɧɞɟɧɫɚɬɭ ɧɚ 
ɚɧɿɨɧɿɬɚɯ. ɓɨɞɨ ɚɦɿɚɤɭ, ɬɨ ɦɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɜɿɧ ɹɤ ɥɟɬɤɚ ɪɟɱɨɜɢɧɚ 
ɱɚɫɬɤɨɜɨ ɜɢɞɚɥɢɬɶɫɹ ɿɡ ɪɨɡɱɢɧɭ, ɚ ɱɚɫɬɤɨɜɨ, ɹɤ ɯɿɦɿɱɧɚ ɚɤɬɢɜɧɚ ɪɟɱɨɜɢɧɚ,  
ɜɫɬɭɩɢɬɶ ɜ ɪɟɚɤɰɿɸ ɩɪɢєɞɧɚɧɧɹ ɿɨɧɭ ɜɨɞɧɸ ɿɡ ɜɨɞɢ. ȼ ɪɟɡɭɥɶɬɚɬɿ  ɜɡɚєɦɨɞɿє 
ɚɦɿɚɤɭ ɡ ɜɨɞɨɸ ɭɬɜɨɪɹɬɶɫɹ ɹɤ ɿɨɧɢ ɚɦɨɧɿɸ, ɬɚɤ ɿ ɝɿɞɪɚɬ ɚɦɨɧɿɸ. ȼ ɡɜ’ɹɡɤɭ ɡ 
ɰɢɦ ɥɭɠɧɿɫɬɶ ɪɨɡɱɢɧɭ ɦɚɥɚ ɛɢ ɩɿɞɜɢɳɢɬɶɫɹ. Ⱥɥɟ ɬɚɤ ɹɤ  ɜ ɤɨɧɞɟɧɫɚɬɿ 
ɜɧɚɫɥɿɞɨɤ ɨɤɢɫɧɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɭɬɜɨɪɟɧɧɹ ɿ ɤɢɫɥɨɬ (ɤɪɿɦ ɤɚɪɛɨɧɨɜɢɯ, ɳɟ ɿ 
ɜɭɝɿɥɶɧɨʀ), ɬɨ ɪɇ ɤɨɧɞɟɧɫɚɬɭ ɜɧɚɫɥɿɞɨɤ ɧɟɣɬɪɚɥɿɡɚɰɿʀ ɨɫɬɚɧɧɿɯ ɡɦɿɧɢɬɶɫɹ ɧɟ 
ɫɭɬɬєɜɨ.  

 Ⱦɥɹ ɫɨɪɛɰɿʀ ɨɪɝɚɧɿɱɧɢɯ ɞɨɦɿɲɨɤ, ɭɬɜɨɪɟɧɢɯ ɜ ɪɟɡɭɥɶɬɚɬɿ ɨɤɢɫɧɟɧɧɹ 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ,  ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɚɤɬɢɜɨɜɚɧɟ 
ɜɭɝɿɥɥɹ ɦɚɪɤɢ ȻȺɍɡ ɪɨɡɦɿɪɨɦ ɱɚɫɬɨɤ ɜɿɞ 1ɞɨ 3,6 ɦɦ. ɉɟɪɟɞɛɚɱɚɥɨɫɹ, ɳɨ ɜ 
ɩɪɨɰɟɫɿ ɫɨɪɛɰɿʀ ɿɡ ɨɤɢɫɥɟɧɨɝɨ ɤɨɧɞɟɧɫɚɬɭ ɛɭɞɭɬɶ ɜɢɥɭɱɟɧɿ ɚɥɶɞɟɝɿɞɢ, 
ɧɟɞɢɫɨɰɿɣɨɜɚɧɿ ɤɢɫɥɨɬɢ, ɚɪɨɦɚɬɢɱɧɿ ɫɩɨɥɭɤɢ. 

 Ⱦɥɹ ɿɨɧɨɨɛɦɿɧɧɢɤɚ ɜ ɹɤɨɫɬɿ ɮɿɥɶɬɪɭɸɱɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹɦ ɛɭɥɨ ɨɛɪɚɧɨ 
ɜɢɫɨɤɨɨɫɧɨɜɧɢɣ ɚɧɿɨɧɿɬ ɦɚɪɤɢ ɉɶɸɪɨɥɚɣɬ Ⱥ500Ɋ. ɐɟ ɦɚɤɪɨɩɨɪɢɫɬɢɣ ɿɨɧɿɬ ɜ 
ɋl-ɮɨɪɦɿ, ɹɤɢɣ ɟɮɟɤɬɢɜɧɨ ɜɢɥɭɱɚє ɿɡ ɜɨɞɢ ɚɧɿɨɧɢ ɫɥɚɛɤɢɯ ɤɢɫɥɨɬ. Ʉɪɿɦ ɬɨɝɨ, 
ɜɿɧ ɞɨɡɜɨɥɹє ɜɢɥɭɱɚɬɢ ɿɡ ɪɨɡɱɢɧɭ ɧɿɬɪɚɬɢ ɿ ɫɭɥɶɮɚɬɢ. ɇɟɞɨɥɿɤɨɦ є ɬɟ, ɳɨ ɭ 
ɜɢɩɚɞɤɭ ɜɢɥɭɱɟɧɧɹ ɩɪɢɪɨɞɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɤɢɫɥɨɬ, ɩɪɨɰɟɫ ɡɞɿɣɫɧɸɜɚɬɢɦɟɬɶɫɹ  
ɧɟɨɛɨɪɨɬɧɨ, ɬɨɦɭ ɩɨɫɬɭɩɨɜɨ ɡɧɢɠɭɜɚɬɢɦɟɬɶɫɹ ɪɨɛɨɱɚ єɦɧɿɫɬɶ ɿɨɧɿɬɭ. 

 ȼ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿɣ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɤɨɧɞɟɧɫɚɬ, ɨɬɪɢɦɚɧɢɣ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ (ɉȺɌ «Ȼɟɥɶ ɒɨɫɬɤɚ ɍɤɪɚʀɧɚ»), ɿ ɤɨɧɞɟɧɫɚɬ, 
ɨɬɪɢɦɚɧɢɣ ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ. ȼ ɨɫɬɚɧɧɶɨɦɭ ɜɢɩɚɞɤɭ  ɤɨɧɞɟɧɫɚɬ 
ɨɬɪɢɦɭɜɚɥɢ ɲɥɹɯɨɦ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɫɢɪɨɜɚɬɤɢ  ɩɚɫɬɟɪɢɡɨɜɚɧɨʀ ɌɆ 
«Ɂɥɚɝɨɞɚ».ȼ ɯɨɞɿ ɟɤɫɩɟɪɢɦɟɧɬɭ ɚɧɚɥɿɡɭɜɚɥɢ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɤɨɧɞɟɧɫɚɬɭ ɞɨ ɿ 
ɩɿɫɥɹ ɨɛɪɨɛɥɟɧɧɹ. Ʉɨɧɬɪɨɥɸɜɚɬɢ ɪɇ ɫɟɪɟɞɨɜɢɳɚ, ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɶ,  
ɩɟɪɦɚɧɝɚɧɚɬɧɭ ɨɤɢɫɧɸɜɚɧɿɫɬɶ. Ɏɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɿ ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ 
ɹɤɨɫɬɿ ɜɢɯɿɞɧɢɯ ɤɨɧɞɟɧɫɚɬɿɜ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ.1. 

Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɤɚɡɭє, ɳɨ ɪɇ ɤɨɧɞɟɧɫɚɬɿɜ, ɨɬɪɢɦɚɧɢɯ ɜ 
ɪɿɡɧɢɯ ɭɦɨɜɚɯ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɧɟ ɫɭɬɬєɜɨ. Ⱥ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɶ ɿ 
ɩɟɪɦɚɧɝɚɧɚɬɧɚ ɨɤɢɫɧɸɜɚɧɿɫɬɸ є ɡɧɚɱɧɨ ɜɢɳɢɦɢ ɜ ɡɪɚɡɤɚɯ ɤɨɧɞɟɧɫɚɬɭ, 
ɨɬɪɢɦɚɧɨɦɭ ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ. Ɉɱɟɜɢɞɧɨ ɰɟ ɩɨɜ’ɹɡɚɧɨ ɿɡ ɫɚɦɢɦɢ 
ɭɦɨɜɚɦɢ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɬɟɪɦɿɱɧɨɝɨ ɪɨɡɞɿɥɟɧɧɹ ɫɢɪɨɜɚɬɤɢ ɧɚ 
ɤɨɧɰɟɧɬɪɚɬ ɿ ɤɨɧɞɟɧɫɚɬ ɩɚɪɢ. Ʉɪɿɦ ɬɨɝɨ, ɫɭɬɬєɜɟ ɡɧɚɱɟɧɧɹ ɦɚє ɿ ɯɿɦɿɱɧɢɣ 
ɫɤɥɚɞ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɚɬɤɢ. ȼ ɞɚɧɨɦɭ ɟɤɫɩɟɪɢɦɟɧɬɿ ɜɿɧ ɜɿɞɪɿɡɧɹɜɫɹ. 

ɉɿɫɥɹ ɨɛɪɨɛɥɟɧɧɹ ɤɨɧɞɟɧɫɚɬɿɜ ɡɚ ɞɜɨɦɚ ɧɚɜɟɞɟɧɢɦɢ ɜɢɳɟ ɫɯɟɦɚɦɢ 
ɨɬɪɢɦɚɥɢ ɩɿɞɝɨɬɨɜɥɟɧɭ ɜɨɞɭ. Ɋɟɡɭɥɶɬɚɬɢ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɡɪɚɡɤɿɜ 
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ɜɨɞɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɪɟɚɤɰɿɹ ɫɟɪɟɞɨɜɢɳɚ є ɫɥɚɛɨ ɥɭɠɧɨɸ ɿ ɡɦɿɧɸєɬɶɫɹ ɧɟ 
ɫɭɬɬєɜɨ ɜ ɩɨɪɿɜɧɹɧɧɿ ɿɡ ɜɢɯɿɞɧɢɦ ɤɨɧɞɟɧɫɚɬɨɦ.  

Ɍɚɛɥɢɰɹ 1 – ɉɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɜɢɯɿɞɧɢɯ ɤɨɧɞɟɧɫɚɬɿɜ  
ɉɨɤɚɡɧɢɤ, 

ɨɞɢɧɢɰɿ  ɜɢɦɿɪɸɜɚɧɧɹ 

Ʉɨɧɞɟɧɫɚɬ 

ɨɬɪɢɦɚɧɢɣ ɜ 
ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ 

ɨɬɪɢɦɚɧɢɣ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɿ 

ɪɇ, ɨɞ. ɪɇ 8,5 7,99 

ȿɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɶ, ɦɤɋɦ/ɫɦ 74,7 25 

ɉɟɪɦɚɧɝɚɧɚɬɧɚ 
ɨɤɢɫɧɸɜɚɧɿɫɬɸ, ɦɝɈ2/ɞɦ3 

32,0 4,52 

Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ ɩɨɤɚɡɧɢɤɢ Ɂɚɩɚɯ - ɫɢɥɶɧɢɣ 
ɦɨɥɨɱɧɢɣ. 
Ɂɚɛɚɪɜɥɟɧɧɹ – 

ɜɿɞɫɭɬɧє. 

Ɂɚɜɢɫɥɿɪɟɱɨɜɢɧɢ, 
ɜɢɞɢɦɿ ɨɤɨɦ -  ɧɟ 
ɜɢɹɜɥɟɧɿ. 

Ɂɚɩɚɯ – ɫɥɚɛɢɣ 
ɦɨɥɨɱɧɢɣ. 
Ɂɚɛɚɪɜɥɟɧɧɹ – 

ɜɿɞɫɭɬɧє. 

Ɂɚɜɢɫɥɿɪɟɱɨɜɢɧɢ, 
ɜɢɞɢɦɿ ɨɤɨɦ -  ɧɟ 
ɜɢɹɜɥɟɧɿ. 

ȿɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɶ  ɩɿɞɝɨɬɨɜɥɟɧɨɝɨ ɤɨɧɞɟɧɫɚɬɭ  ɹɤ ɡɚ ɩɟɪɲɨɸ, ɬɚɤ ɿ ɡɚ 
ɞɪɭɝɨɸ ɫɯɟɦɨɸɜɢɳɚ ɜ 1,2…1,3 ɪɚɡɢ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɜɢɯɿɞɧɢɦ. ɇɚɩɟɜɧɨ ɰɟ 
ɩɨɜ’ɹɡɚɧɨ ɫɚɦɟ ɿɡ ɩɨɹɜɨɸ ɜ ɨɤɢɫɥɟɧɨɦɭ ɤɨɧɞɟɧɫɚɬɿ ɿɨɧɿɜ ɚɦɨɧɿɸ,  
ɝɿɞɪɨɤɚɪɛɨɧɚɬɿɜ, ɚ ɬɚɤɨɠ ɧɚɤɨɩɢɱɟɧɧɹ ɜ ɨɛɪɨɛɥɟɧɨɦɭ ɧɚ ɿɨɧɿɬɿ ɤɨɧɞɟɧɫɚɬɿ 
ɯɥɨɪɢɞ-ɿɨɧɿɜ.  ɓɨɞɨ ɡɦɿɧɢ ɩɨɤɚɡɧɢɤɚ ɩɟɪɦɚɧɝɚɧɚɬɧɨʀ ɨɤɢɫɧɸɜɚɧɨɫɬɿ, ɬɨ 
ɦɨɠɧɚ ɜɿɞɦɿɬɢɬɢ ɣɨɝɨ ɡɦɟɧɲɟɧɧɹ ɩɪɢ ɨɛɪɨɛɰɿ ɤɨɧɞɟɧɫɚɬɭ ɡɚ ɨɛɨɦɚ ɫɯɟɦɚɦɢ. 
Ⱥɥɟ ɭ ɜɢɩɚɞɤɭ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɜɢɫɨɤɨɨɫɧɨɜɧɨɝɨ ɚɧɿɨɧɿɬɭ ɫɬɭɩɿɧɶ ɜɢɥɭɱɟɧɧɹ 
ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ є ɜɢɳɢɦ ɜ 1,33 ɪɚɡɢ ɞɥɹ ɤɨɧɞɟɧɫɚɬɭ, ɨɬɪɢɦɚɧɨɝɨ ɜ 
ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ, ɬɚ ɜ 4,7 ɪɚɡɿɜ ɩɪɢ ɨɛɪɨɛɥɟɧɿ ɤɨɧɞɟɧɫɚɬɭ, ɨɬɪɢɦɚɧɨɝɨ ɭ 
ɜɢɪɨɛɧɢɱɢɯ ɭɦɨɜɚɯ (ɬɚɛɥ.2.).  

Ɍɚɛɥɢɰɹ 2 – ȼɦɿɫɬ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ ɜ ɨɛɪɨɛɥɟɧɨɦɭ ɤɨɧɞɟɧɫɚɬɿ  
ɉɨɤɚɡɧɢɤ, 

ɨɞɢɧɢɰɿ  ɜɢɦɿɪɸɜɚɧɧɹ 

ɉɿɞɝɨɬɨɜɥɟɧɚ ɜɨɞɚ  
ɡɚ ɫɯɟɦɨɸ ɿɡ 

ɫɨɪɛɰɿєɸ  
ɡɚ ɫɯɟɦɨɸ ɿɡ 

ɿɨɧɧɢɦ ɨɛɦɿɧɨɦ 

ȼɢɯɿɞɧɢɣ ɤɨɧɞɟɧɫɚɬ, ɨɬɪɢɦɚɧɢɣ ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɭɦɨɜɚɯ 

ɉɟɪɦɚɧɝɚɧɚɬɧɚ ɨɤɢɫɧɸɜɚɧɿɫɬɸ, 
ɦɝɈ2/ɞɦ3 

27,1 24,6 

ȼɢɯɿɞɧɢɣ ɤɨɧɞɟɧɫɚɬ, ɨɬɪɢɦɚɧɢɣ ɭ ɜɢɪɨɛɧɢɱɢɯ ɭɦɨɜɚɯ 

ɉɟɪɦɚɧɝɚɧɚɬɧɚ ɨɤɢɫɧɸɜɚɧɿɫɬɸ, 
ɦɝɈ2/ɞɦ3 

1,28 0,96 

 Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɧɚɫɬɭɩɧɢɣ ɜɢɫɧɨɜɨɤ: ɿɡ 
ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɫɯɟɦ ɨɛɪɨɛɥɟɧɧɹ ɤɨɧɞɟɧɫɚɬɭ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨɸ є ɫɯɟɦɚ ɿɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɿɨɧɨɨɛɦɿɧɧɨɝɨ ɮɿɥɶɬɪɭ ɿɡ ɜɢɫɨɤɨɨɫɧɨɜɧɢɦ ɚɧɿɨɧɿɬɨɦ. Ɋɚɡɨɦ ɡ 
ɬɢɦ, ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɰɿєʀ ɨɛɪɨɛɤɢ ɧɟɞɨɫɬɚɬɧɶɨ, ɹɤɳɨ ɬɚɤɭ ɜɨɞɭ 
ɩɟɪɟɞɛɚɱɟɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɩɚɪɢ.  Ɍɨɦɭ 
ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿʀ ɩɟɪɟɪɨɛɤɢ ɤɨɧɞɟɧɫɚɬɭ ɜɿɞ ɩɟɪɟɪɨɛɤɢ 
ɦɨɥɨɱɧɨʀ ɫɢɪɨɜɚɬɤɢ ɛɭɞɭɬɶ ɩɪɨɞɨɜɠɟɧɿ. 
 



123 

 

ɍȾɄ 637:664.14 

 

ɌȿɏɇɈɅɈȽȱȲ Ɉɑɂɓȿɇɇə ɋɌȱɑɇɂɏ ȼɈȾ 

 

Ɇɿɱɭɞɚ Ⱥ.ȼ., ɛɚɤɚɥɚɜɪ, Єɦɨɧɚɤɨɜɚ Ɉ.Ɉ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

  

Ɉɞɟɫɶɤɚ ɧɚɰɿɨɧɚɥɶɧɚ ɚɤɚɞɟɦɿɹ ɯɚɪɱɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ɉɞɟɫɚ 

 

Ɉɞɧɿєɸ ɡ ɩɪɨɜɿɞɧɢɯ ɝɚɥɭɡɟɣ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɍɤɪɚʀɧɢ є 
ɜɢɪɨɛɧɢɰɬɜɨ ɯɚɪɱɨɜɢɯɩɪɨɞɭɤɬɿɜ ɬɚ ɧɚɩɨʀɜ. ɐɹ ɝɚɥɭɡɶ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 
ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɫɩɨɠɢɜɚɧɧɹ ɜɨɞɢ ɿ ɭɬɜɨɪɟɧɧɹɦ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɫɢɥɶɧɨ 
ɡɚɛɪɭɞɧɟɧɢɯ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɿ ɩɨɝɚɧɨ 
ɩɿɞɞɚɸɬɶɫɹ ɞɟɫɬɪɭɤɰɿʀ. ɋɟɪɟɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ ɝɚɥɭɡɿ ɱɿɥɶɧɟ ɦɿɫɰɟ, ɡɚ 
ɨɛ’єɦɚɦɢ ɫɩɨɠɢɬɨʀ ɜɨɞɢ ɬɚ ɨɛɫɹɝɚɦɢɫɬɨɤɿɜ, ɡɚɣɦɚɸɬɶ ɩɢɜɡɚɜɨɞɢ, ɧɚ ɹɤɢɯ 
ɩɪɚɤɬɢɱɧɨ ɜɿɞɫɭɬɧɿ ɨɱɢɫɧɿ ɫɩɨɪɭɞɢ. Ɍɨɦɭ ɧɚɞɡɜɢɱɚɣɧɨ ɚɤɬɭɚɥɶɧɢɦ ɞɥɹ 
ɍɤɪɚʀɧɢ є ɪɨɡɪɨɛɥɟɧɧɹ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɭɱɚɫɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɥɹ ɨɱɢɳɟɧɧɹ 
ɞɚɧɢɯ ɫɬɨɤɿɜ. 

Ɉɫɧɨɜɧɿ ɫɩɨɫɨɛɢ ɨɱɢɳɟɧɧɹ ɜɢɪɨɛɧɢɱɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ: 
ɦɟɯɚɧɿɱɧɿ, ɮɿɡɢɱɧɿ, ɮɿɡɢɤɨ-ɦɟɯɚɧɿɱɧɿ, ɯɿɦɿɱɧɿ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ, ɛɿɨɥɨɝɿɱɧɿ ɬɚ 
ɤɨɦɩɥɟɤɫɧɿ. 

Ɇɟɯɚɧɿɱɧɿ ɫɩɨɫɨɛɢ ɩɟɪɟɜɚɠɧɨ ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɥɹ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɜɿɞ 
ɬɜɟɪɞɢɯ ɱɚɫɬɢɧɨɤ ɿ ɦɚɫɥɹɧɢɯ ɡɚɛɪɭɞɧɟɧɶ.ȼɢɛɿɪ ɫɯɟɦɢ ɨɱɢɳɟɧɧɹ ɜɨɞɢ ɜɿɞ 
ɬɚɤɢɯ ɪɟɱɨɜɢɧ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɢɞɭ, ɤɿɥɶɤɨɫɬɿ ɡɚɛɪɭɞɧɟɧɶ ɿ ɧɟɨɛɯɿɞɧɨɝɨ ɫɬɭɩɟɧɹ 
ɨɱɢɳɟɧɧɹ. 

Ɍɟɪɦɵɱɧɵ ɫɩɨɫɨɛɢ ɨɱɢɳɟɧɧɹ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ ɡɧɟɲɤɨɞɠɟɧɧɹ 
ɦɿɧɟɪɚɥɿɡɨɜɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ. 

ɏɿɦɿɱɧɿ ɫɩɨɫɨɛɢ ɡɚɫɬɨɫɨɜɭɸɬɶ ɫɚɦɨɫɬɿɣɧɨ ɩɟɪɟɞ ɩɨɞɚɜɚɧɧɹɦ ɫɬɿɱɧɢɯ ɜɨɞ ɭ 
ɫɢɫɬɟɦɭ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɩɟɪɟɞ ɫɩɭɫɤɚɧɧɹɦ ʀɯ ɭ ɜɨɞɨɣɦɢɳɚ ɚɛɨ 
ɦɿɫɶɤɭ ɤɚɧɚɥɿɡɚɰɿɣɧɭ ɦɟɪɟɠɭ. ȼ ɞɟɹɤɢɯ ɜɢɩɚɞɤɚɯ ɯɿɦɿɱɧɟ ɨɱɢɳɟɧɧɹ ɞɨɰɿɥɶɧɨ 
ɩɪɨɜɨɞɢɬɢ ɩɟɪɟɞ ɛɿɨɥɨɝɿɱɧɢɦ ɨɱɢɳɟɧɧɹɦ. 

Ɏɿɡɢɤɨ-ɦɟɯɚɧɿɱɧɿ ɣ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɫɩɨɫɨɛɢ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ 
ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɦɚɲɢɧɨɛɭɞɿɜɧɢɯ, ɞɟɪɟɜɨɨɛɪɨɛɧɢɯ, ɰɟɥɸɥɨɡɧɨ-

ɩɚɩɟɪɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɚ ɬɚɤɨɠ ɧɚ ɡɚɜɨɞɚɯ Ⱦɋɉ, Ⱦȼɉ, ɞɟ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ 
ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɡɚɛɪɭɞɧɸɜɚɱɿɜ. 

Ȼɿɨɥɨɝɿɱɧɟ ɨɱɢɳɟɧɧɹ - ɰɟ ɞɨɫɢɬɶ ɩɨɲɢɪɟɧɢɣ ɫɩɨɫɿɛ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 
ɜɿɞ ɛɚɝɚɬɶɨɯ ɨɪɝɚɧɿɱɧɢɯ ɿ ɞɟɹɤɢɯ ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɜɢɤɢɞɚɸɬɶɫɹ 
ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɯɚɪɱɨɜɨʀ, ɰɟɥɸɥɨɡɧɨ-ɩɚɩɟɪɨɜɨʀ, ɦɟɛɥɟɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 

ɇɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɬɚ ɟɮɟɤɬɢɜɧɢɦ ɜɜɚɠɚєɬɶɫɹ ɦɟɬɨɞ ɛɿɨɥɨɝɿɱɧɨʀ 
ɨɱɢɫɬɤɢ. Ɋɨɡɩɨɜɫɸɞɠɟɧɧɹ ɧɚɛɭɜɚє ɦɟɬɨɞ ɨɱɢɳɟɧɧɹ ɡ ɭɬɜɨɪɟɧɧɹɦ ɛɿɨɝɚɡɭ ɹɤɟ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɬɪɢ ɫɬɚɞɿʀ: 

 -  ɦɟɯɚɧɿɱɧɚ ɫɬɚɞɿɹ; 
- ɛɿɨɥɨɝɿɱɧɚ ɫɬɚɞɿɹ; 
- ɮɿɡɢɤɨ-ɯɿɦɿɱɧɚ ɫɬɚɞɿɹ. 
Ɇɟɯɚɧɿɱɧɚ ɫɬɚɞɿɹ. ɋɬɿɱɧɿ ɜɨɞɢ, ɹɤɿ ɩɨɬɪɚɩɥɹɸɬɶ ɧɚ ɫɬɚɧɰɿɸ ɡ ɞɨɩɨɦɨɝɨɸ 

ɦɟɯɚɧɿɱɧɢɯ ɫɿɬɨɤ ɿ ɫɢɬ, ɨɱɢɳɚɸɬɶɫɹ ɜɿɞ ɜɟɥɢɤɢɯ ɬɜɟɪɞɢɯ ɱɚɫɬɢɧ (ɩɥɚɫɬɢɤ, 
ɫɤɥɨ ɿ ɬ.ɞ.). Ɂɚ ɞɨɩɨɦɨɝɨɸ ɩɿɫɤɨɥɨɜɨɤ ɨɱɢɳɭɸɬɶɫɹ ɜɿɞ ɩɿɫɤɭ, ɲɥɚɤɭ, ɛɢɬɨɝɨ 
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ɫɤɥɚ ɿ ɬ.ɞ. ɍɬɜɨɪɟɧɿ ɬɜɟɪɞɿ ɱɚɫɬɢɧɢ ɜɢɜɨɡɹɬɶɫɹ ɧɚ ɩɨɥɿɝɨɧ Ɍɉȼ ɞɥɹ ɩɨɞɚɥɶɲɨʀ 
ɭɬɢɥɿɡɚɰɿʀ. 

Ȼɿɨɥɨɝɿɱɧɚ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɚ ɫɬɚɞɿɹ. Ⱦɚɥɿ ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɞɯɨɞɹɬɶ ɜ ɩɟɪɜɢɧɧɢɣ 
ɜɿɞɫɬɿɣɧɢɤ, ɞɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɞɿɥ ɜɨɞɢ ɿ ɩɟɪɜɢɧɧɨɝɨ ɫɢɪɨɝɨ ɨɫɚɞɭ. ɉɟɪɜɢɧɧɢɣ 
ɨɫɚɞ ɩɨɞɚєɬɶɫɹ ɜ ɦɟɬɚɧɬɟɧɤɢ, ɞɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɨɰɟɫ ɚɧɚɟɪɨɛɧɨɝɨ 
ɡɛɪɨɞɠɭɜɚɧɧɹ ɿ ɭɬɜɨɪɟɧɧɹ ɛɿɨɝɚɡɭ. ȼɿɞɨɤɪɟɦɥɟɧɚ ɜɨɞɚ ɧɚɞɯɨɞɢɬɶ ɜ ɚɟɪɨɬɟɧɤ, 
ɞɟ ɦɟɬɨɞɨɦ ɚɟɪɚɰɿʀ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɞɚɥɶɲɚ ɛɿɨɯɿɦɿɱɧɚ ɨɱɢɫɬɤɚ ɫɬɿɱɧɢɯ ɜɨɞ. 
ɉɿɫɥɹ ɚɟɪɨɬɟɧɤɚ, ɫɬɿɱɧɿ ɜɨɞɢ ɧɚɞɯɨɞɹɬɶ ɭ ɜɬɨɪɢɧɧɢɣ ɜɿɞɫɬɿɣɧɢɤ, ɞɟ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɨɫɚɞɠɭɜɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ. ɇɚɞɥɢɲɨɤ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ, ɬɚɤɨɠ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɹɤ ɫɢɪɨɜɢɧɚ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɛɿɨɝɚɡɭ. ɉɿɫɥɹ ɜɬɨɪɢɧɧɨɝɨ 
ɜɿɞɫɬɿɣɧɢɤɚ, ɜɨɞɚ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɟ ɨɩɪɨɦɿɧɸɜɚɱ, ɞɟ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɨɫɬɚɬɨɱɧɟ ɨɱɢɳɟɧɧɹ ɿ ɞɟɡɿɧɮɟɤɰɿɹ ɫɬɿɱɧɢɯ ɜɨɞ, ɹɤɚ ɩɨɬɿɦ 
ɫɤɢɞɚєɬɶɫɹ ɜ ɞɨɜɤɨɥɢɲɧɿɣ ɜɨɞɨɣɦɭ. 

ɉɿɫɥɹ ɩɪɨɯɨɞɠɟɧɧɹ ɰɢɤɥɭ ɚɧɚɟɪɨɛɧɨɝɨ ɡɛɪɨɞɠɭɜɚɧɧɹ ɩɟɪɜɢɧɧɢɯ ɫɢɪɢɯ 
ɨɫɚɞɿɜ ɿ ɚɤɬɢɜɧɨɝɨ ɦɭɥɭ ɭɬɜɨɪɸєɬɶɫɹ ɛɿɨɞɨɛɪɢɜɨ, ɹɤɟ ɧɟ ɦɨɠɟ ɛɭɬɢ 
ɜɢɤɨɪɢɫɬɚɧɟ ɜ ɫɿɥɶɫɶɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ, ɚɥɟ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɨ ɩɪɢ 

ɨɡɟɥɟɧɟɧɧɹ ɬɟɪɢɬɨɪɿɣ, ɩɚɪɤɿɜ, ɫɤɜɟɪɿɜ, ɡɟɥɟɧɢɯ ɡɨɧ. 
ȼ ɚɧɚɟɪɨɛɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɨɪɝɚɧɿɱɧɚ ɪɟɱɨɜɢɧɚ ɪɨɡɤɥɚɞɚєɬɶɫɹ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɛɚɤɬɟɪɿɣ. Ȼɿɨɝɚɡ є ɩɪɨɦɿɠɧɢɦ ɩɪɨɞɭɤɬɨɦ ʀɯ ɦɟɬɚɛɨɥɿɡɦɭ. 
ɉɪɨɰɟɫ ɪɨɡɤɥɚɞɚɧɧɹ ɦɨɠɧɚ ɪɨɡɞɿɥɢɬɢ ɧɚ 4 ɮɚɡɢ: 

- Ⱥɟɪɨɛɧɿ ɛɚɤɬɟɪɿʀ ɪɨɡɤɥɚɞɚɸɬɶ ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ ɪɟɱɨɜɢɧɢ (ɛɿɥɤɢ, ɠɢɪɢ, 
ɜɭɝɥɟɜɨɞɢ, ɰɟɥɸɥɨɡɚ) ɧɚ ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɿ ɫɩɨɥɭɤɢ. 

- Ʉɢɫɥɨɬɨɭɬɜɨɪɟɧɧɹ. Ɉɤɪɟɦɿ ɦɨɥɟɤɭɥɢ ɩɪɨɧɢɤɚɸɬɶ ɜ ɤɥɿɬɢɧɢ ɛɚɤɬɟɪɿɣ, ɞɟ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɞɚɥɶɲɚ ɬɪɚɧɫɮɨɪɦɚɰɿɹ. ɐɟɣ ɩɪɨɰɟɫ ɩɪɨɬɿɤɚє ɩɿɞ ɞɿєɸ 
ɚɧɚɟɪɨɛɧɢɯ ɛɚɤɬɟɪɿɣ, ɹɤɿ ɩɨɝɥɢɧɚɸɬɶ ɤɢɫɟɧɶ, ɹɤɢɣ ɡɚɥɢɲɢɜɫɹ, ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɢɣɧɹɬɧɢɯ ɚɧɚɟɪɨɛɧɢɯ ɭɦɨɜ ɞɥɹ ɦɟɬɚɧɨɜɢɯ ɛɚɤɬɟɪɿɣ. 

- Ʉɢɫɥɨɬɨɭɬɜɨɪɸɸɱɿ ɛɚɤɬɟɪɿʀ ɭɬɜɨɪɸɸɬɶ ɜɢɯɿɞɧɿ ɩɪɨɞɭɤɬɢ ɞɥɹ ɭɬɜɨɪɟɧɧɹ 
ɦɟɬɚɧɭ: ɨɰɬɨɜɭ ɤɢɫɥɨɬɭ, ɜɭɝɥɟɤɢɫɥɢɣ ɝɚɡ ɿ ɜɨɞɟɧɶ. 

- Ɉɫɬɚɧɧɶɨɸ ɮɚɡɨɸ є ɭɬɜɨɪɟɧɧɹ ɦɟɬɚɧɭ, ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ ɿ ɜɨɞɢ. 90% 

ɦɟɬɚɧɭ ɭɬɜɨɪɸєɬɶɫɹ ɫɚɦɟ ɧɚ ɰɶɨɦɭ ɟɬɚɩɿ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɟɧɟɪɝɿʀ ɛɿɨɝɚɡɭ, ɹɤɢɣ ɭɬɜɨɪɸєɬɶɫɹ ɜ ɦɟɬɚɧɬɟɧɤɚɯ ɩɪɢ 

ɚɧɚɟɪɨɛɧɨɦɭ ɨɱɢɳɟɧɧɿ ɫɬɿɱɧɢɯ ɜɨɞ, є ɰɿɥɤɨɦ ɪɟɚɥɶɧɢɦ, ɩɪɨ ɳɨ ɫɜɿɞɱɢɬɶ 
ɡɧɚɱɧɢɣ ɟɤɨɧɨɦɿɱɧɢɣ ɟɮɟɤɬ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɞɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ. Ʉɪɿɦ ɬɨɝɨ, 
ɬɚɤɨɠ ɩɟɪɫɩɟɤɬɢɜɧɢɦ є ɨɬɪɢɦɚɧɧɹ ɟɧɟɪɝɿʀ ɛɿɨɝɚɡɭ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɫɢɦɛɿɨɬɟɧɤɿɜ ɞɥɹ ɞɨɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ. 

Ʉɪɿɦ ɛɿɨɝɚɡɭ, ɜ ɩɪɨɰɟɫɿ ɨɱɢɳɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɭɬɜɨɪɸєɬɶɫɹ ɦɭɥ, ɹɤɢɣ 
ɡɚɜɞɹɤɢ ɜɦɿɫɬɭ ɩɨɠɢɜɧɢɯ ɞɥɹ ɪɨɫɥɢɧ ɪɟɱɨɜɢɧ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɹɤ 
ɞɨɛɪɢɜɨ ɞɥɹ ɝɪɭɧɬɭ ɭ ɫɿɥɶɫɶɤɨɦɭ ɬɚ ɦɿɫɶɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ. 
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