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ɈɉɌɂɆȱɁȺɐȱə ɋɂɋɌȿɆɂ ɄɈɇɌɊɈɅɘ ɋɌȱɑɇɂɏ ȼɈȾ ɉȱȾɉɊɂЄɆɋɌȼ  

ɏȺɊɑɈȼɈȲ ɉɊɈɆɂɋɅɈȼɈɋɌȱ 
 

Ɉ.ɉ. Ɇɿɬɪɹɫɨɜɚ, ɩɪɨɮ., ɞ.ɩɟɞ.ɧ., ɇ.Ɉ. Ȼɨɝɚɬɟɥɶ, ɦɚɝɿɫɬɪɚɧɬ, 
ɑɨɪɧɨɦɨɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ɉɟɬɪɚ Ɇɨɝɢɥɢ, ɦ. Ɇɢɤɨɥɚʀɜ 

 

Аɧɨɬаɰіɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɭ ɫɢɫɬɟɦɿ ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɩɿɞɩɪɢ-
єɦɫɬɜɚ ɧɨɜɢɣ ɿɧɫɬɪɭɦɟɧɬ – ɪɨɡɪɚɯɭɧɨɤ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɲɥɹɯɨɦ ɫɤɥɚɞɚɧ-
ɧɹ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɛɚɥɚɧɫɭ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ, ɳɨ ɞɚɫɬɶ ɡɦɨɝɭ ɩɪɨɝɧɨɡɭɜɚɬɢ 

ɹɤɿɫɧɢɣ ɿ ɤɿɥɶɤɿɫɧɢɣ ɫɤɥɚɞ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɨɛɪɚɧɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ ɬɚ ɡɦɟɧɲɢɬɢ ɜɩɥɢɜ ɧɚ ɧɚɜɤɨ-
ɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. 
 

Клɸɱɨві ɫлɨва: ɫɬɿɱɧɿ ɜɨɞɢ, ɡɚɛɪɭɞɧɸɸɱɿ ɪɟɱɨɜɢɧɢ, ɦɚɬɟɪɿɚɥɶɧɢɣ ɛɚɥɚɧɫ, ɤɨɧɬɪɨɥɶ, ɭɩɪɚɜɥɿɧ-
ɧɹ, ɩɿɞɩɪɢєɦɫɬɜɚ ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 
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Аɧɧɨɬаɰиɹ. ɉɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ ɡɚ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ 
ɧɨɜɵɣ ɢɧɫɬɪɭɦɟɧɬ – ɪɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɭɬɟɦ ɫɨɫɬɚɜɥɟɧɢɹ ɦɚɬɟ-
ɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ 
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ɭɦɟɧɶɲɢɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
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Abstract. It is suggested to use a new tool in the sewage water control system of enterprise – estima-

tion of pollutants concentration by compiling the material balance of the production process, to be  

enable to predict the qualitative and quantitative composition of wastewater within a particular period 

of time and reduce the impact on the environment. 
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ȼɫɬɭɩ 
 

Ɉɫɧɨɜɧɢɦ ɞɠɟɪɟɥɨɦ ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɟɪɯɧɟ-
ɜɢɯ ɜɨɞɧɢɯ ɨɛ’єɤɬɿɜ є ɫɬɿɱɧɿ ɜɨɞɢ ɩɿɞɩɪɢ-

єɦɫɬɜ. Ɍɨɦɭ ɞɨɫɥɿɞɠɟɧɧɹ ʀɯ ɜɩɥɢɜɭ є ɚɤɬɭɚ-
ɥɶɧɨɸ ɡɚɞɚɱɟɸ. 

 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 
 

ɉɢɬɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɩɿɞɩɪɢєɦɫɬɜ 
ɯɚɪɱɨɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɚ ɫɚɦɟ ɚɫɩɟɤɬɢ ɹɤɿɫ-

ɧɨɝɨ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɩɨɞɚɧɨ ɜ ɩɭɛɥɿɤɚɰɿɹɯ 
[1–4] ɬɚ ɿɧ. ɇɢɧɿ ɤɨɧɬɪɨɥɶ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚ-
ɦɢ ɦɚє ɥɢɲɟ ɤɨɧɫɬɚɬɭɸɱɢɣ ɯɚɪɚɤɬɟɪ, ɬɨɦɭ 
ɚɤɬɭɚɥɶɧɨɫɬɿ ɧɚɛɭɜɚє ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ 
ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɧɚ ɤɨɠɧɨɦɭ 
ɟɬɚɩɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɩɪɚɜɢɥ ɩɪɢɣɦɚɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɬɚ ɨɯɨɪɨɧɢ 
ɩɨɜɟɪɯɧɟɜɢɯ ɜɨɞɧɢɯ ɨɛ’єɤɬɿɜ [5– 7]. ɋɢɫɬɟɦɚ 
ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɩɨɥɹɝɚє ɭ ɫɤɥɚɞɚɧɧɿ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɛɚɥɚɧɫɭ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ, ɜɢɡɧɚɱɟɧɧɿ ɨɫɧɨɜ-
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ɧɢɯ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ, ɧɚ ɨɫɧɨɜɿ ɱɨɝɨ 
ɩɪɨɜɨɞɢɬɶɫɹ ɪɨɡɪɚɯɭɧɨɤ ɦɚɫ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿɣ 
ɨɫɬɚɧɧɿɯ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɡɚ ɩɟɜɧɢɣ ɩɟɪɿɨɞ. 
ɉɨɞɿɛɧɚ ɫɢɫɬɟɦɚ ɞɚє ɡɦɨɝɭ ɜɢɡɧɚɱɢɬɢ ɩɨɜɧɭ 
ɯɚɪɚɤɬɪɟɢɬɫɢɤɭ ɜɩɥɢɜɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ ɧɚ-
ɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ, ɡɨɤɪɟɦɚ ɧɚ ɜɨɞɧɿ ɪɟ-
ɫɭɪɫɢ, ɡɧɚɬɢ, ɹɤɢɣ ɜɧɟɫɨɤ ɦɚє ɤɨɠɧɢɣ ɩɪɨɰɟɫ 
ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɭ ɡɚɝɚɥɶɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ɫɬɿɱ-
ɧɢɯ ɜɨɞ, ɧɚ ɨɫɧɨɜɿ ɱɨɝɨ ɦɨɠɧɚ ɩɪɢɣɦɚɬɢ ɪɿ-
ɲɟɧɧɹ ɳɨɞɨ, ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɩɟɜɧɢɯ ɬɟɯɧɨɥɨ-
ɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜɢɪɨɛɧɢɰɬɜɚ.  
 

ɋɢɫɬɟɦɚ ɞɨɩɨɦɚɝɚє ɜɢɡɧɚɱɢɬɢ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɬɢɯ ɪɟɱɨɜɢɧ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɹɤɿ ɧɟ ɜɢɡɧɚɱɚ-
ɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɯ ɦɟɬɨ-
ɞɿɜ. ɉɨɜɧɚ ɡɚɦɿɧɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɤɨɧɬɪɨɥɸ ɡɚ 
ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɧɟ є ɦɟɬɨɸ ɩɪɨɩɨɧɨɜɚɧɨʀ 
ɫɢɫɬɟɦɢ, ɜɨɧɚ ɦɨɠɟ ɡɧɚɱɧɨ ɞɨɩɨɜɧɢɬɢ ɣɨɝɨ 
ɪɟɡɭɥɶɬɚɬɢ, ɚɞɠɟ ɪɚɡɨɜɿ ɩɪɨɛɢ ɫɬɿɱɧɢɯ ɜɨɞ ɧɟ 
ɡɚɜɠɞɢ є ɩɨɤɚɡɨɜɢɦɢ. 

 

Ɇɟɬɚ ɬɚ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ 

 

Ⱦɨɫɥɿɞɠɟɧɧɹɦ є ɦɨɞɟɪɧɿɡɚɰɿɹ ɫɢɫɬɟɦɢ ɤɨɧɬ-
ɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨ-
ɜɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɧɚ ɨɫɧɨɜɿ ɪɨɡɪɚɯɭɧɤɭ ɦɚ-
ɫɨɜɨɝɨ ɛɚɥɚɧɫɭ ɪɟɱɨɜɢɧ.  

 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɟɬɢ ɪɨɡɜ’ɹɡɭɜɚɥɢɫɶ ɬɚɤɿ ɡɚ-
ɜɞɚɧɧɹ:  ɚɧɚɥɿɡ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɩɿɞɩɪɢ-

єɦɫɬɜɚ, ɫɤɥɚɞɚɧɧɹ ɫɯɟɦɢ ɭɬɜɨɪɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ;  ɪɨɡɪɚɯɭɧɨɤ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɸɸɱɢɯ 
ɪɟɱɨɜɢɧ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ 
ɜɢɡɧɚɱɟɧɢɣ ɩɟɪɿɨɞ;  ɪɨɡɪɨɛɤɚ ɩɪɨɩɨɡɢɰɿɣ ɳɨɞɨ ɨɩɬɢɦɿɡɚɰɿʀ 
ɫɢɫɬɟɦɢ ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ.   

 

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɫɢɫɬɟɦɚ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚ-
ɬɢɫɹ ɧɚ ɛɭɞɶ-ɹɤɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɩɪɨɬɟ ɩɪɢɤɥɚɞ ɩɨɞɚєɦɨ ɞɥɹ 
Ɇɢɤɨɥɚʀɜɫɶɤɨɝɨ ɜɿɞɞɿɥɟɧɧɹ ɉȺɌ «ɋɚɧ ȱɧȻɟɜ 
ɍɤɪɚʀɧɚ», ɹɤɢɣ ɿ ɫɬɚɜ ɨɛ’єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ. 
ɉɪɟɞɦɟɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɩɪɨɰɟɫ ɭɬɜɨɪɟɧɧɹ 
ɫɬɿɱɧɢɯ ɜɨɞ ɨɡɧɚɱɟɧɨ ɩɿɞɩɪɢєɦɫɬɜɚ.  
 

Ɋɟɚɥɿɡɚɰɿɹ ɡɚɜɞɚɧɶ ɩɨɬɪɟɛɭɜɚɥɚ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɡɚɝɚɥɶɧɨɧɚɭɤɨɜɢɯ ɦɟɬɨɞɿɜ: ɚɧɚɥɿɡ, ɫɢɧɬɟɡ, 
ɫɢɫɬɟɦɚɬɢɡɚɰɿɹ ɬɚ ɭɡɚɝɚɥɶɧɟɧɧɹ ɭ ɩɪɨɰɟɫɿ 
ɜɢɜɱɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɡ ɬɟɦɢ ɞɨɫ-
ɥɿɞɠɟɧɧɹ; ɦɨɞɟɥɸɜɚɧɧɹ, ɮɨɪɦɚɥɿɡɚɰɿɹ, ɩɨɪɿ-
ɜɧɹɧɧɹ – ɩɪɢ ɫɤɥɚɞɚɧɧɿ ɫɯɟɦɢ ɪɨɡɪɚɯɭɧɤɭ 
ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɭ ɫɬɿɱ-
ɧɢɯ ɜɨɞɚɯ; ɫɩɨɫɬɟɪɟɠɟɧɧɹ – ɭ ɩɪɨɰɟɫɿ ɜɢ-

ɜɱɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɜɢɪɨɛɧɢɰɬɜɚ; ɚ 

ɬɚɤɨɠ ɦɟɬɨɞɢ ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɞɚɧɢɯ ɭ 

ɩɪɨɝɪɚɦɿ MS Excel.   

 

ɉɪɚɤɬɢɱɧɿ ɡɚɯɨɞɢ ɨɩɬɢɦɿɡɚɰɿʀ ɤɨɧɬɪɨɥɸ 

ɫɬɿɱɧɢɯ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ  
ɩɪɨɦɢɫɥɨɜɨɫɬɿ 

 

ɋɭɱɚɫɧɚ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨ-
ɞɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɜ ɍɤɪɚʀɧɿ ɩɨɥɹɝɚє ɭ ɩɟɪɿ-
ɨɞɢɱɧɨɦɭ ɜɿɞɛɨɪɿ ɩɪɨɛ, ɩɪɨɜɟɞɟɧɧɿ ɥɚɛɨɪɚ-
ɬɨɪɧɨɝɨ ɚɧɚɥɿɡɭ ʀɯ ɫɤɥɚɞɭ ɬɚ ɿɧɮɨɪɦɭɜɚɧɧɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɩɪɨ ɩɪɨɜɟɞɟɧɟ ɞɨɫɥɿɞɠɟɧɧɹ 
(ɪɢɫ. 1).  
 

 
 

Ɋɢɫ. 1. ȱɫɧɭɸɱɚ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢ-

ɦɢ ɜɨɞɚɦɢ ɜ ɍɤɪɚʀɧɿ 
 

Ɉɞɧɚɤ ɩɟɪɫɩɟɤɬɢɜɚ ɡɛɚɥɚɧɫɨɜɚɧɨɝɨ ɪɨɡɜɢɬɤɭ 
ɦɨɠɥɢɜɚ ɬɨɞɿ, ɤɨɥɢ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɩɪɨɫɬɟ 
ɜɢɦɿɪɸɜɚɧɧɹ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ, ɚ ɜɿɞɛɭɜɚ-
єɬɶɫɹ ɤɨɧɬɪɨɥɸɜɚɧɧɹ ʀɯ ɫɤɥɚɞɭ ɧɚ ɤɨɠɧɨɦɭ 
ɟɬɚɩɿ ɜɢɪɨɛɧɢɰɬɜɚ. Ɍɚɤɚ ɫɢɫɬɟɦɚ ɞɚє ɡɦɨɝɭ 
ɤɪɚɳɟ ɩɪɟɞɫɬɚɜɢɬɢ ɜɩɥɢɜ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ 
ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ, ɨɰɿɧɢɬɢ ɜɧɟɫɨɤ ɤɨ-
ɠɧɨɝɨ ɩɿɞɪɨɡɞɿɥɭ ɭ ɡɚɝɚɥɶɧɢɣ ɜɩɥɢɜ, ɤɨɧɬɪɨ-
ɥɸɜɚɬɢ ɩɪɨɰɟɫ ɭɬɜɨɪɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ ɬɚ 
ɭɩɪɚɜɥɹɬɢ ɜɢɪɨɛɧɢɰɬɜɨɦ ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ 
ɜɩɥɢɜɭ ɧɚ ɞɨɜɤɿɥɥɹ. ɇɚ ɩɿɞɩɪɢєɦɫɬɜɿ 
ɡ’ɹɜɥɹєɬɶɫɹ ɡɦɨɝɚ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɹɤɿɫɧɨɝɨ ɿ 
ɤɿɥɶɤɿɫɧɨɝɨ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɛɭɞɶ-ɹɤɢɣ 
ɩɪɨɦɿɠɨɤ ɱɚɫɭ ɩɨ ɜɫɿɯ ɩɿɞɪɨɡɞɿɥɚɯ ɩɿɞɩɪɢєɦɫ-
ɬɜɚ, ɳɨ є ɫɭɬɬєɜɢɦ ɞɨɩɨɜɧɟɧɧɹɦ ɞɨ ɥɚɛɨɪɚɬɨ-
ɪɧɢɯ ɦɟɬɨɞɿɜ ɚɧɚɥɿɡɭ, ɹɤɿ ɧɟ ɡɚɜɠɞɢ є ɩɨɤɚɡɨ-
ɜɢɦɢ, ɩɨɬɪɟɛɭɸɬɶ ɱɚɫɭ, ɦɨɠɭɬɶ ɜɢɡɧɚɱɢɬɢ ɧɟ 
ɜɫɿ ɩɪɢɫɭɬɧɿ ɪɟɱɨɜɢɧɢ. Ɂɚ ɭɦɨɜ ɮɭɧɤɰɿɨɧɭ-
ɜɚɧɧɹ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɬɢɩɭ, ɹɤɿ 
ɧɚɞɡɜɢɱɚɣɧɨ ɜɢɦɨɝɥɢɜɿ ɞɨ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ, 
ɬɚɤɢɣ ɤɨɧɬɪɨɥɶ ɧɚɛɭɜɚє ɨɫɨɛɥɢɜɨʀ ɜɚɠɥɢɜɨɫɬɿ.  

ȼɿɞɛɿɪ ɩɪɨɛ ɿɡ ɤɨɧɬɪɨɥɶɧɨɝɨ ɤɨɥɨɞɹɡɹ 
ɩɿɞɩɪɢєɦɫɬɜɚ 

Ⱥɧɚɥɿɡ ɜɿɞɿɛɪɚɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɚɤɪɟɞɢ-

ɬɨɜɚɧɢɦɢ ɥɚɛɨɪɚɬɨɪɿɹɦɢ 

ȱɧɮɨɪɦɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ ɩɪɨ ɹɤɿɫ-
ɧɢɣ ɬɚ ɤɿɥɶɤɿɫɧɢɣ ɫɤɥɚɞ ɫɬɿɱɧɢɯ ɜɨɞ 

ɉɥɚɬɚ ɡɚ ɩɨɧɚɞɧɨɪɦɨɜɢɣ ɜɦɿɫɬ ɡɚɛɪɭɞ-
ɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɭ ɪɚɡɿ ɩɟɪɟɜɢɳɟɧɧɹ 

ɞɨɩɭɫɬɢɦɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ 
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Ⱥɧɚɥɿɡ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ 
ɩɢɜɚ ɧɚ Ɇɢɤɨɥɚʀɜɫɶɤɨɦɭ ɜɿɞɞɿɥɟɧɧɿ ɉȺɌ 
«ɋȺɇ ȱɧȻɟɜ ɍɤɪɚʀɧɚ» ɩɨɤɚɡɚɜ ɬɚɤɿ ɨɫɧɨɜɧɿ 
ɬɨɱɤɢ ɭɬɜɨɪɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ:  
 

1. ɉɪɢɣɦɚɧɧɹ ɹɱɦɟɧɸ ɬɚ ɫɨɥɨɞɭ: ɜɢɤɨɪɢ-
ɫɬɚɧɧɹ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɫɤɢɞɚɧɧɹ ɩɪɨɦɢ-
ɫɥɨɜɢɯ ɫɬɿɱɧɢɯ ɜɨɞ ɧɟ ɡɞɿɣɫɧɸєɬɶɫɹ. 
 

2. ɉɨɞɪɿɛɧɟɧɧɹ ɹɱɦɟɧɸ: ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɫɤɢɞɚɧɧɹ ɩɪɨɦɢɫɥɨɜɢɯ 
ɫɬɿɱɧɢɯ ɜɨɞ ɧɟ ɡɞɿɣɫɧɸєɬɶɫɹ. 
 

3. ɉɪɢɝɨɬɭɜɚɧɧɹ ɜɨɞɢ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɩɢɜɚ: 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɯɿɦɿɱɧɿ ɪɟɱɨɜɢɧɢ ɞɥɹ ɩɪɢ-
ɜɟɞɟɧɧɹ ɜɨɞɢ ɞɨ ɜɿɞɩɨɜɿɞɧɨʀ ɹɤɨɫɬɿ. 
 

4. Ɉɞɟɪɠɚɧɧɹ ɩɢɜɧɨɝɨ ɫɭɫɥɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
ɬɚɤɢɯ ɟɬɚɩɿɜ:  ɡɚɬɢɪɚɧɧɹ – ɟɤɫɬɪɚɝɭɜɚɧɧɹ ɪɨɡɱɢɧɧɢɯ 
ɪɟɱɨɜɢɧ ɫɨɥɨɞɭ ɬɚ ɧɟɫɨɥɨɞɠɟɧɨʀ ɫɢɪɨɜɢɧɢ ɿ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɿɞ ɞɿєɸ ɮɟɪɦɟɧɬɿɜ ɧɟɪɨɡɱɢɧ-
ɧɢɯ ɪɟɱɨɜɢɧ ɭ ɪɨɡɱɢɧɧɿ ɡ ɩɨɞɚɥɶɲɢɦ 
ɜɜɟɞɟɧɧɹɦ ʀɯ ɭ ɪɨɡɱɢɧ;  ɮɿɥɶɬɪɚɰɿɹ — ɜɿɞɞɿɥɟɧɧɹ ɩɢɜɧɨɝɨ ɫɭɫɥɚ 
ɜɿɞ ɞɪɨɛɢɧɢ [4]. Ɉɬɪɢɦɭɸɬɶ ɫɭɫɥɨ ɿ ɧɟɪɨɡ-
ɱɢɧɧɿ ɭ ɜɨɞɿ ɪɟɱɨɜɢɧɢ — ɞɪɨɛɢɧɭ;  ɤɢɩ’ɹɬɿɧɧɹ ɫɭɫɥɚ ɡ ɯɦɟɥɟɦ. ɋɭɫɥɨ ɧɚɞɯɨ-
ɞɢɬɶ ɞɨ ɫɭɫɥɨɜɚɪɨɱɧɨɝɨ ɚɩɚɪɚɬɚ, ɤɭɞɢ 
ɞɨɞɚɸɬɶ ɯɦɿɥɶ ɿ ɤɢɩ’ɹɬɹɬɶ. ɉɿɞ ɱɚɫ ɜɚɪɿɧɧɹ 
ɫɭɫɥɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɣɨɝɨ ɫɬɟɪɢɥɿɡɚɰɿɹ, 
ɿɧɚɤɬɢɜɚɰɿɹ ɮɟɪɦɟɧɬɿɜ, ɜ ɫɭɫɥɿ ɪɨɡɱɢɧɹɸɬɶɫɹ 
ɝɿɪɤɿ ɪɟɱɨɜɢɧɢ ɯɦɟɥɸ, ɤɨɚɝɭɥɸɸɬɶ ɛɿɥɤɨɜɿ 
ɪɟɱɨɜɢɧɢ [1];  ɜɿɞɞɿɥɟɧɧɹ ɜɿɞ ɯɦɟɥɸ ɿ ɨɯɨɥɨɞɠɟɧɧɹ [4]. 
ɇɚ ɰɶɨɦɭ ɟɬɚɩɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɩɟɰɿɚɥɶɧɨ 
ɩɿɞɝɨɬɨɜɥɟɧɚ ɜɨɞɚ, ɜɨɞɚ ɞɥɹ ɩɿɞɿɝɪɿɜɚɧɧɹ, 
ɜɨɞɚ ɞɥɹ ɩɪɨɦɢɜɚɧɧɹ єɦɧɨɫɬɟɣ ɿ ɜɿɞɩɨɜɿɞɧɿ 
ɦɢɣɧɿ ɡɚɫɨɛɢ. ȼɿɞɩɨɜɿɞɧɨ ɭɬɜɨɪɸɸɬɶɫɹ ɫɬɿɱɧɿ 
ɜɨɞɢ, ɹɤɿ ɦɿɫɬɹɬɶ ɨɪɝɚɧɿɱɧɿ ɡɚɛɪɭɞɧɟɧɧɹ. 
 

5. Ɂɛɪɨɞɠɭɜɚɧɧɹ ɫɭɫɥɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɿɞ 
ɜɩɥɢɜɨɦ ɞɪɿɠɞɠɿɜ, ɹɤɿ ɠɢɜɥɹɬɶɫɹ ɰɭɤɪɚɦɢ ɜ 
ɫɭɫɥɿ. ɍ ɩɢɜɨɜɚɪɿɧɧɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɫɩɟɰɿɚɥɶɧɿ ɪɚɫɢ ɤɭɥɶɬɭɪɧɢɯ ɞɪɿɠɞɠɿɜ, ɹɤɿ 
ɡɛɪɨɞɠɭɸɬɶ ɫɭɫɥɨ ɡ ɭɬɜɨɪɟɧɧɹɦ ɫɩɢɪɬɭ ɿ 
ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ [2]. Ȼɪɨɞɿɧɧɹ ɩɪɨɯɨɞɢɬɶ ɭ 
ɞɜɚ ɟɬɚɩɢ:   ɝɨɥɨɜɧɟ ɛɪɨɞɿɧɧɹ, ɹɤɟ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 
ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɩɪɨɰɟɫɭ ɿ ɡɛɪɨɞɠɭɜɚɧɧɹɦ 
ɛɿɥɶɲɨʀ ɱɚɫɬɢɧɢ ɰɭɤɪɿɜ (ɦɚɥɶɬɨɡɢ, ɝɥɸɤɨɡɢ, 
ɮɪɭɤɬɨɡɢ ɬɚ ɿɧɲɢɯ);  ɞɨɛɪɨɞɠɭɜɚɧɧɹ, ɤɨɥɢ ɦɨɥɨɞɟ ɩɢɜɨ ɨɯɨ-
ɥɨɞɠɭɸɬɶ ɞɥɹ ɤɪɚɳɨɝɨ ɨɫɚɞɠɟɧɧɹ ɞɪɿɠɞɠɿɜ, 
ɩɿɞ ɱɚɫ ɹɤɨɝɨ ɧɚɤɨɩɢɱɭєɬɶɫɹ ɜɭɝɥɟɤɢɫɥɢɣ ɝɚɡ, 
ɩɢɜɨ ɨɫɜɿɬɥɸєɬɶɫɹ. 
 

ɇɚ ɫɭɱɚɫɧɢɯ ɩɢɜɨɜɚɪɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɛɪɨ-
ɞɿɧɧɹ ɿ ɞɨɛɪɨɞɠɭɜɚɧɧɹ ɩɢɜɧɨɝɨ ɫɭɫɥɚ ɩɪɨɜɨ-

ɞɹɬɶ ɭ ɡɚɤɪɢɬɢɯ ɰɢɥɿɧɞɪɨ-ɤɨɧɿɱɧɢɯ ɛɪɨɞɢɥɶɧɢɯ 
ɚɩɚɪɚɬɚɯ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɤɥɚɫɢɱɧɨʀ ɫɯɟɦɢ, ɬɭɬ 
ɩɪɢɝɨɬɭɜɚɧɧɹ ɩɢɜɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɚɧɚɟɪɨɛɧɢɯ 
ɭɦɨɜ. ɉɪɨɰɟɫ ɛɟɡɩɟɪɟɪɜɧɢɣ, ɟɤɨɧɨɦɿɱɧɨ ɜɢɝɿɞ-
ɧɿɲɢɣ, ɨɫɤɿɥɶɤɢ ɛɪɨɞɿɧɧɹ ɬɪɢɜɚє 6 ɞɿɛ, ɚ ɞɨɛ-
ɪɨɞɠɭɜɚɧɧɹ – 11–12 ɞɿɛ ɿ ɦɟɧɲɟ [1]. ɇɚ ɰɶɨɦɭ 
ɟɬɚɩɿ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜɨɞɚ ɞɥɹ ɨɯɨɥɨɞɠɟɧɧɹ, 
ɜɨɞɚ ɞɥɹ ɩɪɨɦɢɜɚɧɧɹ єɦɧɨɫɬɟɣ ɿ ɜɿɞɩɨɜɿɞɧɿ 
ɦɢɣɧɿ ɡɚɫɨɛɢ. ȼɿɞɩɨɜɿɞɧɨ ɭɬɜɨɪɸɸɬɶɫɹ ɫɬɿɱɧɿ, 
ɹɤɿ ɦɿɫɬɹɬɶ ɨɪɝɚɧɿɱɧɿ ɡɚɛɪɭɞɧɟɧɧɹ, ɡɨɤɪɟɦɚ ɱɚ-
ɫɬɤɢ ɞɪɿɠɞɠɿɜ, ɞɪɨɛɢɧɢ, ɩɢɜɚ ɿ ɪɨɡɱɢɧɟɧɿ ɤɨɦ-
ɩɨɧɟɧɬɢ ɦɢɣɧɢɯ ɡɚɫɨɛɿɜ. 
 

6. Ƚɨɬɨɜɟ ɩɢɜɨ ɮɿɥɶɬɪɭɸɬɶ ɧɚ ɤɿɡɟɥɶɝɭɪɨɜɢɯ 
ɮɿɥɶɬɪɚɯ. Ⱦɥɹ ɩɢɜɚ, ɹɤɟ ɪɨɡɥɢɜɚɸɬɶ ɭ ɛɨɱɤɢ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɫɟɩɚɪɭɜɚɧɧɹ:  ɹɤɳɨ ɜ ɩɢɜɿ ɧɟɞɨɫɬɚɬɧɹ ɤɿɥɶɤɿɫɬɶ 
ɜɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɭ, ɣɨɝɨ ɞɨɞɚɬɤɨɜɨ ɩɟɪɟɞ 
ɪɨɡɥɢɜɨɦ ɧɚɫɢɱɭɸɬɶ ɨɫɬɚɧɧɿɦ (ɤɚɪɛɨɧɿɡɭɸɬɶ);  ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɩɢɜɚ ɩɪɢ 

ɡɛɟɪɿɝɚɧɧɿ ɣɨɝɨ ɩɚɫɬɟɪɢɡɭɸɬɶ (ɧɚɣɱɚɫɬɿɲɟ – ɜ 
ɫɤɥɹɧɢɯ ɩɥɹɲɤɚɯ). ɇɚ ɰɶɨɦɭ ɟɬɚɩɿ ɜɢɤɨɪɢɫ-
ɬɨɜɭєɬɶɫɹ ɜɨɞɚ ɬɚ ɡɚɫɨɛɢ ɞɥɹ ɦɢɬɬɹ, ɭɬɜɨ-
ɪɸɸɬɶɫɹ ɫɬɿɱɧɿ ɜɨɞɢ, ɳɨ ɦɿɫɬɹɬɶ ɤɨɦɩɨɧɟɧɬɢ 

ɜɢɤɨɪɢɫɬɚɧɢɯ ɡɚɫɨɛɿɜ ɬɚ ɨɪɝɚɧɿɱɧɟ ɡɚɛɪɭɞ-
ɧɟɧɧɹ [2].  
 

7. ɉɿɞɝɨɬɨɜɤɚ ɬɚɪɢ ɿ ɪɨɡɥɢɜ ɩɢɜɚ: ɜɨɞɚ ɞɥɹ 
ɦɢɬɬɹ ɬɚɪɢ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɝɪɟɫɢɜɧɢɯ 

ɦɢɣɧɢɯ ɪɟɱɨɜɢɧ. ɍ ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɬɪɚɩɥɹɸɬɶ 
ɫɬɿɱɧɿ ɜɨɞɢ, ɧɚɫɢɱɟɧɿ ɪɿɡɧɢɦɢ ɚɝɪɟɫɢɜɧɢɦɢ 

ɪɟɱɨɜɢɧɚɦɢ, ɿɡ ɡɚɥɢɲɤɚɦɢ ɟɬɢɤɟɬɨɤ, ɫɤɥɚ 
ɬɨɳɨ. 
 

8. ȼɿɞɞɿɥɟɧɧɹ ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɩɢɜɚ: ɬɭɬ ɜɢ-

ɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɪɹɞ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ 
ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ 
ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɭ, ɫɭɫɥɚ, ɫɨɥɨɞɭ, ɜɨɞɢ ɬɨɳɨ. 
ɍ ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɬɪɚɩɥɹɸɬɶ ɧɟɡɧɚɱɧɿ ɡɚɛɪɭɞ-
ɧɟɧɧɹ ɞɭɠɟ ɧɢɡɶɤɨʀ ɤɨɧɰɟɧɬɪɚɰɿʀ.  
 

9. ȼɿɞɞɿɥɟɧɧɹ ɥɨɝɿɫɬɢɤɢ: ɧɟɹɤɿɫɧɟ ɩɢɜɨ ɡɥɢ-

ɜɚєɬɶɫɹ ɭ ɤɚɧɚɥɿɡɚɰɿɸ, ɳɨ ɨɡɧɚɱɚє ɜɢɫɨɤɟ ɨɪ-
ɝɚɧɿɱɧɟ ɡɚɛɪɭɞɧɟɧɧɹ. 
 

10. Ⱦɨɩɨɦɿɠɧɿ ɜɢɪɨɛɧɢɰɬɜɚ: ɜɨɞɚ ɬɚɤɨɠ ɜɢ-

ɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɧɚ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɨɛɭɬɨɜɿ 
ɩɨɬɪɟɛɢ.  

 

ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɞɚє ɡɦɨɝɭ ɜɢɡɧɚɱɢɬɢ ɨɫ-
ɧɨɜɧɿ ɩɿɞɪɨɡɞɿɥɢ, ɳɨ ɡɚɛɪɭɞɧɸɸɬɶ ɫɬɿɱɧɿ ɜɨ-
ɞɢ: ɜɿɞɞɿɥɟɧɧɹ ɩɢɜɨɜɚɪɿɧɧɹ, ɜ ɬ.ɱ. ɮɿɥɶɬɪɚɰɿʀ, 
ɩɚɤɭɜɚɧɧɹ ɬɚ ɥɨɝɿɫɬɢɤɢ. Ɍɨɦɭ ɧɟɨɛɯɿɞɧɨ ɜɢ-

ɜɱɚɬɢ, ɹɤɿ ɡɚɫɨɛɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ ɞɚɧɢɯ 
ɩɿɞɪɨɡɞɿɥɚɯ, ɿ ɹɤɿ ɡɚɛɪɭɞɧɸɸɱɿ ɪɟɱɨɜɢɧɢ ɩɨ-
ɬɪɚɩɥɹɸɬɶ ɞɨ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ.  

 



ВеȟȠник ХНАДУ, вып. 70, 2015 

 
64 

Ɍɚɤ, ɜɿɞɞɿɥɟɧɧɹ ɩɢɜɨɜɚɪɿɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭє ɪɹɞ 
ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ ɬɚ ɡɚɫɨɛɿɜ. ɇɚ ɟɬɚɩɿ ɜɚɪɿɧɧɹ 
ɩɢɜɚ: ɪɨɡɱɢɧ ɧɿɬɪɚɬɧɨʀ ɤɢɫɥɨɬɢ HNO3; ɪɨɡɱɢɧ 

ɨɪɬɨɮɨɫɮɚɬɧɨʀ ɤɢɫɥɨɬɢ H3PO4; ɪɨɡɱɢɧ ɧɚɬɪɿɣ 

ɝɿɞɪɨɤɫɢɞɭ NaOH; P3-stabicip OXI; Ɋ3-

topactive 200; ɧɚ ɟɬɚɩɿ ɛɪɨɞɿɧɧɹ ɬɚ ɮɿɥɶɬɪɚɰɿʀ 
ɩɢɜɚ: ɪɨɡɱɢɧ ɧɿɬɪɚɬɧɨʀ ɤɢɫɥɨɬɢ HNO3; ɪɨɡɱɢɧ 

ɧɚɬɪɿɣ ɝɿɞɪɨɤɫɢɞɭ NaOH; P3-oxonia ɚctive 150; 

P3-topax 66; P3-oxonia; P3-trimetɚ DUO; ɯɥɨ-
ɪɚɧɬɨʀɧ; P3-ansep CIP. Ɉɡɧɚɱɟɧɿ ɪɟɱɨɜɢɧɢ ɩɨ-
ɬɪɚɩɥɹɸɬɶ ɭ ɫɬɿɱɧɿ ɜɨɞɢ ɪɚɡɨɦ ɿɡ ɨɪɝɚɧɿɱɧɢɦ 

ɡɚɛɪɭɞɧɟɧɧɹɦ: ɱɚɫɬɤɢ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɞɪɿɠ-

ɞɠɿɜ; ɜɬɪɚɬɢ ɟɤɫɬɪɚɤɬɭ; ɜɬɪɚɬɢ ɩɢɜɚ; ɱɚɫɬɤɢ 

ɤɿɡɟɥɶɝɭɪɭ; ɱɚɫɤɢ ɞɪɨɛɢɧɢ.  

 

ȼɿɞɞɿɥ ɩɚɤɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭє 
ɬɚɤɿ ɡɚɫɨɛɢ ɬɚ ɪɟɱɨɜɢɧɢ: ɪɨɡɱɢɧ ɨɪɬɨɮɨɫɮɚɬ-
ɧɨʀ ɤɢɫɥɨɬɢ H3PO4; ɪɨɡɱɢɧ ɧɿɬɪɚɬɧɨʀ ɤɢɫɥɨɬɢ 

HNO3; ɪɨɡɱɢɧ ɧɚɬɪɿɣ ɝɿɞɪɨɤɫɢɞɭ NaOH; P3-

oxonia active; P3-topax686; P3-topax 56; P3-

stabilon WT; P3-oxonia; P3-stabilon plus; Ɋ3-

topactive 200; P3-topactive DES; DryExx; P3-

polix XT; P3-lubodrive; P3-oxonia ɚctive 150; 

P3-ansep CIP. ȼɿɞɞɿɥɟɧɧɹ ɥɨɝɿɫɬɢɤɢ ɩɪɨɜɨ-
ɞɢɬɶ ɪɟɝɭɥɹɪɧɿ ɡɥɢɜɢ ɧɟɤɨɧɞɢɰɿɣɧɨʀ ɩɪɨ-
ɞɭɤɰɿʀ. ɉɪɢ ɰɶɨɦɭ ɞɨ ɭɜɚɝɢ ɧɟ ɛɟɪɟɦɨ ɬɿ ɪɟ-
ɱɨɜɢɧɢ, ɹɤɢɦɢ ɤɨɪɢɫɬɭɸɬɶɫɹ ɜ ɥɚɛɨɪɚɬɨɪɿʀ 
ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɧɟɡɧɚɱɧɢɯ ɤɿɥɶɤɨɫɬɹɯ, 
ɤɨɧɰɟɧɬɪɚɰɿɹ ʀɯ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ ɦɚɥɚ, ɚ ɜ 
ɩɪɨɰɟɫɿ ɯɿɦɿɱɧɨʀ ɪɟɚɤɰɿʀ ɜɨɧɢ ɩɟɪɟɬɜɨɪɸɸɬɶ-
ɫɹ ɧɚ ɿɧɲɿ ɪɟɱɨɜɢɧɢ. Ɍɟ ɫɚɦɟ ɫɬɨɫɭєɬɶɫɹ ɿ 
ɜɿɞɞɿɥɭ ɩɿɞɝɨɬɨɜɤɢ ɜɨɞɢ.  

 

Ɂɚ ɞɚɧɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɩɪɨ ɬɿ ɡɚɫɨɛɢ, ɹɤɿ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ, ɛɭɥɨ ɜɢɜɱɟɧɨ ʀɯ ɯɿɦɿɱɧɢɣ 

ɫɤɥɚɞ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɚɫɩɨɪɬɿɜ ɛɟɡɩɟɱɧɨɫɬɿ 
ɯɿɦɿɱɧɨʀ ɩɪɨɞɭɤɰɿʀ. Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɡɚɫɿɛ ɞɥɹ 
ɦɢɬɬɹ P3-topax56 ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɬɚɤɢɦ 

ɫɤɥɚɞɨɦ: H3PO4 – 25–30%, 2-(2-ɛɭɬɨɤɫɢɟ-
ɬɨɤɫɢ) ɟɬɚɧɨɥ – 2–5%, ɇɉȺɊ (ɚɥɤɿɥɚɦɿɧɨɤɫɢ-

ɞɢ) – 2–5%, Ɋ – 9,6%, N – 0,18%, ɏɋɄ – 170 

ɦɝ O2/ɝ. Ⱥɧɚɥɨɝɿɱɧɿ ɞɚɧɿ ɨɬɪɢɦɭєɦɨ ɩɨ ɜɫɿɯ 
ɡɚɫɨɛɚɯ; ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɨɛɢɪɚєɦɨ ɭɫɟɪɟɞɧɟɧɿ 
ɡɧɚɱɟɧɧɹ ɜɦɿɫɬɭ ɤɨɠɧɨʀ ɪɟɱɨɜɢɧɢ.  

 

Ⱦɥɹ ɦɨɞɟɪɧɿɡɚɰɿʀ ɤɨɧɬɪɨɥɸ ɡɚ ɫɤɥɚɞɨɦ ɫɬɿɱ-
ɧɢɯ ɜɨɞ ɫɤɥɚɞɟɧɨ ɬɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ ɜɢɪɨɛ-

ɧɢɰɬɜɚ ɿɡ ɡɨɛɪɚɠɟɧɧɹɦ ɨɫɧɨɜɧɢɯ ɟɬɚɩɿɜ, ɞɟ-
ɬɚɥɶɧɨ ɪɨɡɝɥɹɧɭɜɲɢ ɭɬɜɨɪɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ 

(ɪɢɫ. 2). ɇɚ ɜɢɯɨɞɿ ɫɬɿɱɧɿ ɜɨɞɢ ɛɭɞɭɬɶ ɧɚɫɢ-

ɱɟɧɿ ɬɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ-

ɫɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɜ ɤɨɧɤɪɟɬɧɢɣ ɩɪɨɦɿɠɨɤ 
ɱɚɫɭ. Ɉɤɪɿɦ ɬɨɝɨ, ɡ ɜɿɞɞɿɥɟɧɧɹ ɩɢɜɨɜɚɪɿɧɧɹ ɭ 

ɫɬɿɱɧɿ ɜɨɞɢ ɩɨɬɪɚɩɥɹɸɬɶ ɡɚɥɢɲɤɢ ɩɢɜɚ, ɞɪɿ-
ɠɞɠɿɜ, ɤɿɡɟɥɶɝɭɪɭ, ɞɪɨɛɢɧɢ ɬɚ ɟɤɫɬɪɚɤɬɭ, ʀɯ 

ɫɤɥɚɞ ɦɨɠɟ ɞɟɳɨ ɜɿɞɪɿɡɧɹɬɢɫɹ, ɨɞɧɚɤ, ɞɥɹ 
ɪɨɡɪɚɯɭɧɤɭ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɭɫɟɪɟɞɧɟɧɢɣ ʀɯ 
ɫɤɥɚɞ, ɩɪɢɜɟɞɟɧɢɣ ɞɨ ɜɦɿɫɬɭ ɇɿɬɪɨɝɟɧɭ, Ɏɨ-
ɫɮɨɪɭ ɬɚ ɏɋɄ.  
 

Ⱥɧɚɥɿɡɭɸɱɢ ɫɤɥɚɞ ɡɚɫɨɛɿɜ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭ-

ɸɬɶɫɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ, ɫɤɥɚɞ ɨɪɝɚɧɿɱɧɢɯ ɡɚ-
ɛɪɭɞɧɟɧɶ, ɚ ɬɚɤɨɠ ɉɪɚɜɢɥɚ ɩɪɢɣɦɚɧɧɹ ɫɬɿɱ-
ɧɢɯ ɜɨɞ ɭ ɤɨɦɭɧɚɥɶɧɭ ɤɚɧɚɥɿɡɚɰɿɸ [6, 7], ɞɥɹ 
ɬɨɝɨ, ɳɨɛ ɤɨɧɬɪɨɥɸɜɚɬɢ ɫɤɥɚɞ ɫɬɿɱɧɢɯ ɜɨɞ, 

ɨɛɢɪɚєɦɨ ɬɚɤɿ ɩɨɤɚɡɧɢɤɢ:  ɏɋɄ – ɰɟɣ ɩɨɤɚɡɧɢɤ ɧɚɜɟɞɟɧɨ ɞɥɹ ɭɫɿɯ 
ɡɚɫɨɛɿɜ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ, ɚ ɬɚɤɨɠ ɞɥɹ 
ɨɪɝɚɧɿɱɧɢɯ ɡɚɛɪɭɞɧɟɧɶ. ȼɿɧ є ɿɧɬɟɝɪɚɥɶɧɢɦ ɿ 
ɧɚɣɿɧɮɨɪɦɚɬɢɜɧɿɲɢɦ ɩɨɤɚɡɧɢɤɨɦ ɡɚɛɪɭɞ-
ɧɟɧɧɹ ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɫɚɦɟ ɯɚɪɱɨɜɨʀ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ [3];  ɮɨɫɮɚɬɢ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɞɟɹɤɢɯ 
ɡɚɫɨɛɿɜ;   ɉȺɊ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɞɟɹɤɢɯ ɡɚɫɨɛɿɜ;  ɜɦɿɫɬ ɧɿɬɪɨɝɟɧɭ ɪɨɡɪɚɯɨɜɭєɦɨ ɡɚ ɧɿɬɪɚɬ-
ɧɨɸ ɮɨɪɦɨɸ, ɨɫɤɿɥɶɤɢ ɞɨ ɫɤɥɚɞɭ ɞɟɹɤɢɯ ɡɚ-
ɫɨɛɿɜ ɜɯɨɞɢɬɶ ɧɿɬɪɚɬɧɚ ɤɢɫɥɨɬɚ. ɇɿɬɪɨɝɟɧ ɜ 
ɚɦɨɧɿɣɧɿɣ ɿ ɧɿɬɪɢɬɧɿɣ ɮɨɪɦɿ, ɳɨ ɪɟɝɥɚɦɟɧɬɭ-
ɸɬɶɫɹ ɉɪɚɜɢɥɚɦɢ, ɫɚɦɟ ɭ ɫɩɨɥɭɤɚɯ ɧɟ ɦɿɫ-
ɬɢɬɶɫɹ, ɚɥɟ ɜɿɧ є ɭ ɫɤɥɚɞɿ ɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ, 
ɿ ɩɨɬɿɦ ɦɨɠɟ ɩɟɪɟɯɨɞɢɬɢ ɜ ɚɦɨɧɿɣɧɭ, ɧɿɬɪɚɬ-
ɧɭ ɿ ɧɿɬɪɢɬɧɭ ɮɨɪɦɢ. ɇɚ ɩɿɞɫɬɚɜɿ ɰɶɨɝɨ ɜɪɚ-
ɯɨɜɭєɦɨ ɡɚɝɚɥɶɧɢɣ ɜɦɿɫɬ ɇɿɬɪɨɝɟɧɭ. 

 

Ʉɨɧɬɪɨɥɶ ɡɚ ɹɤɿɫɧɢɦ ɫɤɥɚɞɨɦ ɫɬɿɱɧɢɯ ɜɨɞ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɫɤɥɚɞɟɧɨ ɡɚ ɬɚɤɢɦ ɚɥɝɨɪɢɬɦɨɦ: 
 

1) ȼɢɡɧɚɱɟɧɧɹ ɦɚɫɢ ɡɚɛɪɭɞɧɸɸɱɨʀ ɪɟɱɨɜɢɧɢ 

ɡɚ ɮɨɪɦɭɥɨɸ: 
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ɞɟ ɆɁɊ/ɫ – ɦɨɥɹɪɧɚ ɦɚɫɚ ɡɚɛɪɭɞɧɸɸɱɨʀ 
ɪɟɱɨɜɢɧɢ ɭ ɫɩɨɥɭɰɿ, ɝ/ɦɨɥɶ, Ɇɫ – ɦɨɥɹɪɧɚ 
ɦɚɫɚ ɫɩɨɥɭɤɢ, ɝ/ɦɨɥɶ, wɫ/ɡ – ɦɚɫɨɜɚ ɱɚɫɬɤɚ 
ɫɩɨɥɭɤɢ, ɳɨ ɦɿɫɬɢɬɶ ɡɚɛɪɭɞɧɸɸɱɭ ɪɟɱɨɜɢɧɭ, 
ɭ ɡɚɫɨɛɿ,mɡ – ɦɚɫɚ ɡɚɫɨɛɭ, ɳɨ ɜɢɤɨ-
ɪɢɫɬɨɜɭєɬɶɫɹ, ɝ. 

 

2) ȼɢɡɧɚɱɚєɦɨ ɫɭɦɚɪɧɭ ɦɚɫɭ ɤɨɧɤɪɟɬɧɨʀ ɡɚ-
ɛɪɭɞɧɸɸɱɨʀ ɪɟɱɨɜɢɧɢ ɩɨ ɜɿɞɞɿɥɟɧɧɹɯ ɬɚ ɡɚ-
ɝɚɥɨɦ ɩɨ ɭɫɶɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɭ ɡɚ ɮɨɪɦɭɥɨɸ 
 mɁɊ= mɁɊ1 + mɁɊ2 +mɁɊ3 (2)
 

ɞɟ mɁɊ1,mɁɊ2, mɁɊ3 – ɡɚɝɚɥɶɧɚ ɦɚɫɚ ɤɨɧ-
ɤɪɟɬɧɨʀ ɡɚɛɪɭɞɧɸɸɱɨʀ ɪɟɱɨɜɢɧɢ ɞɥɹ ɩɟɜɧɨɝɨ 
ɜɿɞɞɿɥɟɧɧɹ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɦɚɫɢ ɡɚɛɪɭɞ-
ɧɸɸɱɨʀ ɪɟɱɨɜɢɧɢ ɭ ɤɨɠɧɨɦɭ ɡɚɫɨɛɿ ɩɪɢ ɩɚ-
ɤɭɜɚɧɧɿ, ɩɢɜɨɜɚɪɿɧɧɿ ɭ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɰɢɤɥɿ. 
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Ɋɢɫ. 2. ɋɯɟɦɚ ɭɬɜɨɪɟɧɧɹ ɫɬɿɱɧɢɯ ɜɨɞ Ɇɢɤɨɥɚʀɜɫɶɤɨɝɨ ɜɿɞɞɿɥɟɧɧɹ ɉȺɌ «ɋȺɇ ȱɧȻɟɜ ɍɤɪɚʀɧɚ» 
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3) ȼɢɡɧɚɱɚєɦɨ ɤɨɧɰɟɧɬɪɚɰɿɸ ɡɚɛɪɭɞɧɸɸɱɨʀ 
ɪɟɱɨɜɢɧɢ  
 

3/,
)(

1000)(
)( ɦɝ

ɋȼV

ɁɊm
ɁɊɫ    (3)

 

ɞɟ  m(ɁɊ) – ɫɭɦɚɪɧɚ ɦɚɫɚ ɡɚɛɪɭɞɧɸɸɱɢɯ 

ɪɟɱɨɜɢɧ ɩɨ ɜɫɿɦ ɫɩɨɥɭɤɚɦ, ɤɝ;  V (ɋȼ) – ɨɛ’єɦ 

ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɩɟɜɧɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ, ɦ3.  
 

ɉɪɢɤɥɚɞ ɪɨɡɪɚɯɭɧɤɭ ɤɨɧɰɟɧɬɪɚɰɿʀ ɮɨɫɮɚɬɿɜ 
(ɨɛ’єɦ ɫɬɿɱɧɢɯ ɜɨɞ 14779 ɦ3) 

 

3

3

 -3

4 ɦɝ6732
ɦ14779

1000ɤɝ97482
/,

,
)ɊɈ(ɫ   

 

ɉɨɤɚɡɧɢɤ ɏɋɄ ɧɨɪɦɭєɬɶɫɹ ɭ ɝ Ɉ2/ɦ3, ɚ ɞɥɹ 
ɪɟɱɨɜɢɧ ɧɚɜɨɞɢɬɶɫɹ ɭ ɦɝ Ɉ2/ɝ, ɬɨɦɭ ɞɥɹ ɩɪɢ-

ɜɟɞɟɧɧɹ ɞɨ ɨɞɧɿєʀ ɪɨɡɦɿɪɧɨɫɬɿ ɤɨɪɢɫɬɭєɦɨɫɹ 
ɬɚɤɨɸ ɮɨɪɦɭɥɨɸ  

 

3
2

1000
ɦ/Ɉɝ,

)ɋȼ(V

)ɁɊ(ɏɋКɏɋК ɡɚɝ 
  

(4)

3
2222913

100014779

04305448520 ɦ/Ɉɝ,,ɏɋК ɡɚɝ   

 

Ⱥɧɚɥɨɝɿɱɧɨ ɪɨɡɪɚɯɭɧɨɤ ɩɪɨɜɨɞɢɬɶɫɹ ɞɥɹ ɧɿɬ-
ɪɚɬɿɜ, ɡɚɝɚɥɶɧɨɝɨ ɧɿɬɪɨɝɟɧɭ ɿ ɉȺɊ. 

 

4) Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɩɪɨɝɧɨɡɭɜɚɬɢ ɪɿɜɟɧɶ ɡɚɛɪɭ-
ɞɧɟɧɧɹ ɿ ɩɪɢɣɦɚɬɢ ɜɿɞɩɨɜɿɞɧɿ ɪɿɲɟɧɧɹ, ɞɥɹ 
ɤɨɠɧɨʀ ɪɟɱɨɜɢɧɢ ɜɢɡɧɚɱɚєɦɨ ɩɥɚɧɨɜɢɣ ɨɛɫɹɝ 
ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɚ ɬɚɤɨɠ ɦɨɠɟɦɨ ɩɨɪɿɜɧɹɬɢ 

ɩɥɚɧɨɜɭ ɧɨɪɦɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɡ ʀʀ ɪɟɚɥɶɧɢɦ 

ɨɛɫɹɝɨɦ. Ɍɚɤɢɣ ɿɧɫɬɪɭɦɟɧɬ ɞɚє ɡɦɨɝɭ ɲɜɢɞɤɨ 
ɡɧɚɣɬɢ ɨɫɧɨɜɧɿ ɞɠɟɪɟɥɚ ɡɚɛɪɭɞɧɟɧɧɹ, ɬɿ ɜɿɞ-
ɞɿɥɟɧɧɹ, ɹɤɿ ɩɟɪɟɜɢɳɭɸɬɶ ɧɨɪɦɢ ɜɢɤɨɪɢɫɬɚɧ-

ɧɹ ɿ ɜɠɢɬɢ ɡɚɯɨɞɿɜ ɳɨɞɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɟɚɝɭ-
ɜɚɧɧɹ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɜɩɥɢɜɭ ɧɚ ɞɨɜɤɿɥɥɹ.  
 

ȼɢɡɧɚɱɚєɦɨ ɧɟ ɥɢɲɟ ɮɚɤɬɢɱɧɢɣ ɨɛɫɹɝ ɜɢɤɨ-
ɪɢɫɬɚɧɧɹ ɡɚɫɨɛɿɜ, ɚ ɿ ɡɚɩɥɚɧɨɜɚɧɢɣ. Ⱦɥɹ ɜɢ-

ɡɧɚɱɟɧɧɹ ɩɥɚɧɨɜɨʀ ɦɚɫɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɟɜɧɨ-
ɝɨ ɡɚɫɨɛɭ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɮɨɪɦɭɥɭ  
 

mɩɥ. = norma  Vɩɥɚɧ.ɩɪ, (5)

 

ɞɟ norma – ɧɨɪɦɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɧɤɪɟɬɧɨɝɨ 
ɡɚɫɨɛɭ, ɤɝ/ɝɥ; Vɩɥɚɧ.ɩɪ – ɨɛ’єɦ ɩɪɨɞɭɤɬɭ, ɳɨ 
ɡɚɩɥɚɧɨɜɚɧɨ ɜɢɩɭɫɬɢɬɢ, ɝɥ. 
 

5) Ⱦɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞ-
ɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ, ɦɨɠɧɚ 
ɩɪɨɜɨɞɢɬɢ ɩɨɞɿɛɧɢɣ ɪɨɡɪɚɯɭɧɨɤ ɡɚ ɩɥɚɧɨɜɢ-

ɦɢ ɨɛɫɹɝɚɦɢ ɩɪɨɞɭɤɰɿʀ. Ɋɨɡɪɚɯɭɧɨɤ ɩɪɨɜɨ-
ɞɢɬɶɫɹ ɚɧɚɥɨɝɿɱɧɨ ɜɢɳɟ ɡɚɡɧɚɱɟɧɨɦɭ.  

 

6) Ɉɞɟɪɠɚɧɧɹ ɭɡɚɝɚɥɶɧɟɧɢɯ ɞɚɧɢɯ, ɞɟ ɡɚɡɧɚ-
ɱɟɧɨ ɦɚɫɭ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɩɨ ɜɿɞɞɿ-
ɥɟɧɧɹɯ, ʀɯ ɡɚɝɚɥɶɧɭ ɦɚɫɭ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿɸ. 

Ɉɞɧɨɱɚɫɧɨ ʀʀ ɦɨɠɧɚ ɩɨɪɿɜɧɹɬɢ ɡ ɧɚɜɟɞɟɧɢɦɢ 

ɡɧɚɱɟɧɧɹɦɢ ɞɨɩɭɫɬɢɦɢɯ ɤɨɧɰɟɧɬɪɚɰɿɣ. Ɉɫɤɿ-
ɥɶɤɢ ɪɨɡɪɚɯɭɧɨɤ ɩɪɨɜɨɞɢɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɩɚɤɟɬɭ MS Office, ɬɨ ɡɚɩɪɨɩɨɧɨɜɚɧɭ ɮɨɪɦɭ 
ɪɨɡɪɚɯɭɧɤɭ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ 
ɛɭɞɶ-ɹɤɨɝɨ ɩɟɪɿɨɞɭ. Ɏɚɤɬɢɱɧɨ ɰɟ ɩɪɨɝɪɚɦɚ ɿɡ 
ɩɪɢɦɿɬɤɚɦɢ, ɧɚɛɨɪɨɦ ɮɨɪɦɭɥ є ɿɧɫɬɪɭɦɟɧɬɨɦ 

ɞɥɹ ɤɨɧɬɪɨɥɸ ɡɚ ɫɤɥɚɞɨɦ ɫɬɿɱɧɢɯ ɜɨɞ.  

 

Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɩɨɤɚɡɚɬɢ ɞɿєɜɿɫɬɶ ɩɨɞɿɛɧɨɝɨ ɪɨɡ-
ɪɚɯɭɧɤɭ ɞɟɦɨɧɫɬɪɭєɦɨ ɨɬɪɢɦɚɧɿ ɞɚɧɿ ɭ ɜɢɝɥɹɞɿ 
ɝɪɚɮɿɤɭ. ɇɚ ɪɢɫ. 3 ɧɚɜɟɞɟɧɨ ɪɨɡɪɚɯɭɧɤɨɜɟ ɏɋɄ 

ɞɥɹ ɨɛɪɚɧɨɝɨ ɩɟɪɿɨɞɭ ɿɡ ɡɚɡɧɚɱɟɧɧɹɦ ɨɛ’єɦɭ 
ɩɪɨɞɭɤɰɿʀ. Ɍɚɤɢɣ ɪɨɡɪɚɯɭɧɨɤ ɧɟɨɛɯɿɞɧɢɣ, ɳɨɛ 
ɡɞɿɣɫɧɸɜɚɬɢ ɤɨɧɬɪɨɥɶ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨɩɭɫɬɢ-

ɦɢɦ ɤɨɧɰɟɧɬɪɚɰɿɹɦ, ɳɨɛ ɧɟ ɨɪɿєɧɬɭɜɚɬɢɫɹ ɧɚ 
ɪɚɡɨɜɿ ɚɧɚɥɿɡɢ, ɹɤɿ ɱɚɫɬɨ ɛɭɜɚɸɬɶ ɧɟɬɨɱɧɢɦɢ, 

ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɿ ɜɧɟɫɟɧɧɹ ɡɦɿɧ ɞɨ ɬɟɯ-
ɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ, ɞɥɹ ɚɞɚɩɬɚɰɿʀ ɬɟɯɧɨɥɨɝɿɱ-
ɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɪɨɛɧɢɰɬɜɚ ɞɨ ɧɨɜɢɯ ɜɢɦɨɝ, ɞɥɹ 
ɤɪɚɳɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɤɚɪɬɢɧɢ ɞɿɹ-
ɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ.  
 

Ɂ ɦɟɬɨɸ  ɨɩɬɢɦɚɥɶɧɨʀ ɪɨɛɨɬɢ ɨɱɢɫɧɢɯ ɫɩɨ-
ɪɭɞ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɨɛɦɟɠɟɧɧɹ ɡɚ ɨɪɝɚɧɿɱ-
ɧɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ. Ɍɚɤ, ɦɚɤɫɢɦɚɥɶɧɟ ɳɨ-
ɞɨɛɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɫɬɚɧɨɜɢɬɶ 14 000 ɤɝ 
ɏɉɄ/ɞɨɛɭ ɞɥɹ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɞɨɫɥɿɞɠɭɜɚ-
ɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ. ȼɪɚɯɨɜɭɸɱɢ ɨɛ’єɦ ɚɧɚɟ-
ɪɨɛɧɨɝɨ ɪɟɚɤɬɨɪɚ, ɜɢɡɧɚɱɚєɬɶɫɹ ɿ ɨɛɦɟɠɟɧɧɹ 
ɧɚ ɨɞɢɧɢɰɸ ɨɛ’єɦɭ ɫɬɿɱɧɢɯ ɜɨɞ – 

8,64 ɤɝ ɏɉɄ/ɦ3. ɐɟɣ ɩɨɤɚɡɧɢɤ ɬɚɤɨɠ ɦɨɠɧɚ 
ɡɚɡɞɚɥɟɝɿɞɶ ɪɨɡɪɚɯɭɜɚɬɢ. ɍ ɪɨɡɪɚɯɭɧɤɭ ɦɚєɦɨ 
ɞɚɧɿ ɩɪɨ ɤɨɧɰɟɧɬɪɚɰɿɸ ɏɋɄ ɭ ɝ/ɦ3.  
 

ȼɢɯɨɞɹɱɢ ɡ ɜɢɳɟ ɫɤɚɡɚɧɨɝɨ 
 

3ɇɚɜɚɧɬɚɠ .ɏɋɄ , ɤɝ /ɦ
1000

ɫɏɋК  (6)

 

ɞɟ ɏɋɄ – ɏɋɄ ɤɨɧɤɪɟɬɧɢɯ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ 
ɧɚɞɯɨɞɹɬɶ ɧɚ ɨɱɢɳɟɧɧɹ, ɝ/ɦ3; 1000 – ɤɨɟɮɿɰɿ-
єɧɬ ɩɟɪɟɜɟɞɟɧɧɹ ɝ ɜ ɤɝ. 
 

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɫɢɫɬɟɦɚ ɪɨɡɪɚɯɭɧɤɭ ɤɨɧɰɟɧɬ-
ɪɚɰɿɣ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ є ɞɨɞɚɬɤɨɜɢɦ 

ɟɮɟɤɬɢɜɧɢɦ ɿɧɫɬɪɭɦɟɧɬɨɦ ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱ-
ɧɢɦɢ ɜɨɞɚɦɢ ɩɿɞɩɪɢєɦɫɬɜɚ, ɞɚє ɡɦɨɝɭ ɜɢɹɜ-
ɥɹɬɢ ɬɿ ɩɪɨɰɟɫɢ, ɳɨ ɡɞɿɣɫɧɸɸɬɶ ɧɚɣɛɿɥɶɲɟ 
ɡɚɛɪɭɞɧɟɧɧɹ. 
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Ɋɢɫ. 3. Ɋɨɡɪɚɯɭɧɤɨɜɟ ɏɋɄ ɫɬɿɱɧɢɯ ɜɨɞ ɡɚ ɩɟɜɧɢɣ ɩɟɪɿɨɞ 
 

ɋɯɟɦɚɬɢɱɧɨ ɬɚɤɭ ɫɢɫɬɟɦɭ ɩɨɞɚɧɨ ɧɚ  
ɪɢɫ. 4.  

 

 
 

Ɋɢɫ. 4. ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɸ ɭɬɜɨɪɟɧɧɹ ɫɬɿɱɧɢɯ 
ɜɨɞ ɩɿɞɩɪɢєɦɫɬɜɚ 

 

Ɉɬɠɟ, ɫɯɟɦɚ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 4, ɞɨɡɜɨɥɹє 
ɜɱɚɫɧɨ ɩɪɢɣɦɚɬɢ ɪɿɲɟɧɧɹ ɳɨɞɨ ɡɦɟɧɲɟɧɧɹ 
ɜɩɥɢɜɭ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɲɥɹɯɨɦ 

ɡɦɿɧɢ ɚɛɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɜɢɪɨɛɧɢɱɨɝɨ ɩɪɨ-
ɰɟɫɭ, ɡɚɦɿɧɢ ɞɟɹɤɢɯ ɡɚɫɨɛɿɜ, ɨɩɟɪɚɬɢɜɧɨɝɨ 

ɪɟɚɝɭɜɚɧɧɹ ɨɱɢɫɧɢɯ ɫɩɨɪɭɞ ɧɚ ɡɚɛɪɭɞɧɟɧɧɿ 
ɫɬɿɱɧɿ ɜɨɞɢ. 

 

ȼɢɫɧɨɜɤɢ 

 

Ɉɫɧɨɜɧɨɸ ɩɪɨɛɥɟɦɨɸ ɩɿɞɩɪɢєɦɫɬɜ ɯɚɪɱɨɜɨʀ, 
ɡɨɤɪɟɦɚ ɩɢɜɨɜɚɪɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ є ɫɩɨɠɢ-

ɜɚɧɧɹ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɜɨɞɢ ɿ ɭɬɜɨɪɟɧɧɹ ɡɚ-
ɛɪɭɞɧɟɧɢɯ ɪɿɡɧɢɦɢ ɫɩɨɥɭɤɚɦɢ ɫɬɿɱɧɢɯ ɜɨɞ.  

Ⱦɨ ɨɫɬɚɧɧɿɯ ɩɨɬɪɚɩɥɹɸɬɶ ɨɪɝɚɧɿɱɧɿ ɪɟɲɬɤɢ: 

ɞɪɨɛɢɧɚ, ɤɿɡɟɥɶɝɭɪ, ɞɪɿɠɞɠɿ, ɡɚɥɢɲɤɢ ɩɢɜɚ 
ɬɨɳɨ, ɚ ɬɚɤɨɠ ɤɨɦɩɨɧɟɧɬɢ ɬɢɯ ɡɚɫɨɛɿɜ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɩɿɞ ɱɚɫ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ.  
 

ɇɢɧɿ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ 

ɩɿɞɩɪɢєɦɫɬɜ ɦɚє ɤɨɧɫɬɚɬɭɸɱɢɣ ɯɚɪɚɤɬɟɪ; ɞɨ-
ɫɥɿɞɠɭɸɬɶɫɹ ɪɚɡɨɜɿ ɩɪɨɛɢ ɧɚ ɜɢɯɨɞɿ ɡ ɩɿɞɩ-

ɪɢєɦɫɬɜɚ ɡ ɩɟɪɿɨɞɢɱɧɿɫɬɸ ɪɚɡ ɧɚ ɬɢɠɞɟɧɶ, ɳɨ 

є ɧɟ ɡɨɜɫɿɦ ɤɨɪɟɤɬɧɨɸ ɩɿɞɫɬɚɜɨɸ ɭ ɩɥɚɧɿ 
ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ. ȼɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦɢ 

ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɜɢɪɨɛɧɢɰɬɜɚ 
ɲɥɹɯɨɦ ɪɨɡɪɚɯɭɧɤɭ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞ-
ɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɜɢɤɨɧɭє ɧɢɡɤɭ ɮɭɧɤɰɿɣ: 

 

– ɿɥɸɫɬɪɚɬɢɜɧɭ, ɨɫɤɿɥɶɤɢ ɞɟɦɨɧɫɬɪɭє ɜɫɿ ɬɟɯ-
ɧɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɧɚɞɚє ɩɨɜɧɭ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɡɚɝɚɥɶɧɨɝɨ ɜɩɥɢɜɭ ɩɿɞɩɪɢєɦ-

ɫɬɜɚ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ;  
 

– ɤɨɧɬɪɨɥɸɸɱɭ, ɨɫɤɿɥɶɤɢ ɪɨɡɪɚɯɭɧɨɤ ɩɨɤɚ-
ɡɭє, ɧɚ ɹɤɨɦɭ ɟɬɚɩɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ 
ɭɬɜɨɪɸɸɬɶɫɹ ɧɚɣɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ ɫɬɿɱɧɢɯ 
ɜɨɞ, ɹɤɢɣ ɩɿɞɪɨɡɞɿɥ ɩɿɞɩɪɢєɦɫɬɜɚ є ɧɚɣɛɿɥɶ-
ɲɢɦ ɡɚɛɪɭɞɧɸɜɚɱɟɦ; ɭ ɪɟɡɭɥɶɬɚɬɿ ɨɬɪɢɦɭєɦɨ 
ɜɿɞɨɦɨɫɬɿ ɭ ɪɟɚɥɶɧɨɦɭ ɱɚɫɿ, ɚ ɧɟ ɪɚɡɨɜɿ ɤɨɧ-

ɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ; 

 

– ɩɪɨɝɧɨɡɭɸɱɭ: ɡɚ ɞɚɧɢɦɢ ɩɪɨ ɧɨɪɦɢ ɜɢɤɨ-
ɪɢɫɬɚɧɧɹ ɡɚɫɨɛɿɜ ɿ ɩɪɨ ɡɚɩɥɚɧɨɜɚɧɭ ɤɿɥɶɤɿɫɬɶ 
ɩɪɨɞɭɤɰɿʀ ɦɨɠɥɢɜɨ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɹɤɿɫɧɨɝɨ ɿ 
ɤɿɥɶɤɿɫɧɨɝɨ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ ɧɚ ɜɢɯɨɞɿ ɡ 
ɤɨɠɧɨɝɨ ɜɿɞɞɿɥɟɧɧɹ ɿ ɡ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚɝɚɥɨɦ; 

 

– ɭɩɪɚɜɥɿɧɫɶɤɭ, ɚɞɠɟ ɧɚ ɩɿɞɫɬɚɜɿ ɚɧɚɥɿɡɭ ɨɞɟ-
ɪɠɚɧɢɯ ɞɚɧɢɯ ɩɪɨ ɬɿ ɩɪɨɰɟɫɢ, ɳɨ ɡɞɿɣɫɧɸɸɬɶ 
ɧɚɣɛɿɥɶɲɢɣ ɜɧɟɫɨɤ ɭ ɡɚɛɪɭɞɧɟɧɧɹ, ɦɨɠɧɚ 
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ɩɪɢɣɦɚɬɢ ɨɩɟɪɚɬɢɜɧɿ ɪɿɲɟɧɧɹ ɳɨɞɨ ɡɦɟɧ-

ɲɟɧɧɹ ɜɩɥɢɜɭ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ;  
 

– ɿɧɮɨɪɦɚɬɢɜɧɭ: ɧɚɞɚɸɬɶɫɹ ɞɚɧɿ ɩɪɨ ɤɨɧɰɟɧ-

ɬɪɚɰɿʀ ɪɟɱɨɜɢɧ, ɡɨɤɪɟɦɚ ɬɢɯ, ɳɨ ɧɟ ɤɨɧɬɪɨ-
ɥɸɸɬɶɫɹ ɥɚɛɨɪɚɬɨɪɧɢɦɢ ɦɟɬɨɞɚɦɢ.  

 

Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ 
ɫɢɫɬɟɦɢ ɤɨɧɬɪɨɥɸ ɩɪɨɜɟɞɟɧɨ ɜɢɡɧɚɱɟɧɧɹ 
ɹɤɿɫɧɨɝɨ ɿ ɤɿɥɶɤɿɫɧɨɝɨ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ 

Ɇɢɤɨɥɚʀɜɫɶɤɨɝɨ ɜɿɞɞɿɥɟɧɧɹ ɉȺɌ «ɋȺɇ ȱɧȻɟɜ 
ɍɤɪɚʀɧɚ» ɡɚ ɬɚɤɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ: ɏɋɄ, ɧɿɬ-
ɪɚɬɢ, ɡɚɝɚɥɶɧɢɣ ɇɿɬɪɨɝɟɧ, ɮɨɫɮɚɬɢ, ɉȺɊ. Ɂɚ-
ɩɪɨɩɨɧɨɜɚɧɚ ɫɢɫɬɟɦɚ ɧɟ ɦɚє ɡɚ ɦɟɬɭ ɡɚɦɿɧɢɬɢ 

ɥɚɛɨɪɚɬɨɪɧɢɣ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɣ ɚɧɚɥɿɡ ɫɤɢ-

ɞɿɜ, ɚ є ɞɨɞɚɬɤɨɜɢɦ ɟɮɟɤɬɢɜɧɢɦ ɿɧɫɬɪɭɦɟɧ-

ɬɨɦ ɤɨɧɬɪɨɥɸ ɡɚ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɩɿɞɩɪɢєɦ-

ɫɬɜɚ, ɹɤɢɣ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɨ ɞɥɹ ɛɭɞɶ-
ɹɤɨɝɨ ɿɧɲɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ.  
 

Ɂɚ ɭɦɨɜ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɥɨɤɚɥɶɧɢɯ ɨɱɢɫɧɢɯ 
ɫɩɨɪɭɞ ɛɿɨɥɨɝɿɱɧɨɝɨ ɬɢɩɭ ɩɨɫɬɚє ɧɟɨɛɯɿɞ-
ɧɿɫɬɶ ɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɹɤɿɫɧɨɝɨ ɿ ɤɿɥɶɤɿɫɧɨ-
ɝɨ ɫɤɥɚɞɭ ɫɬɿɱɧɢɯ ɜɨɞ, ɳɨ ɧɚɞɯɨɞɹɬɶ ɧɚ ɨɱɢ-

ɳɟɧɧɹ, ɬɨɦɭ ɧɚɜɟɞɟɧɭ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɸ 

ɚɞɚɩɬɨɜɚɧɨ ɞɥɹ ɳɨɞɨɛɨɜɢɯ ɨɩɟɪɚɬɢɜɧɢɯ ɪɨɡ-
ɪɚɯɭɧɤɿɜ ɤɨɧɰɟɧɬɪɚɰɿɣ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨ-
ɜɢɧ ɭ ɫɬɿɱɧɢɯ ɜɨɞɚɯ. ɐɟ ɞɚє ɡɦɨɝɭ ɩɪɢɣɦɚɬɢ 

ɨɩɟɪɚɬɢɜɧɿ ɪɿɲɟɧɧɹ ɳɨɞɨ ɭɩɪɚɜɥɿɧɧɹ ɫɤɢɞɚ-
ɦɢ ɬɚ ɡɧɚɱɧɨ ɡɦɟɧɲɭє ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɧɚ-
ɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ.   
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