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ВВȿȾȿɇɂȿ 

  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟɮɬɶ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɵɦ ɩɪɨɞɭɤɬɨɦ ɧɚɲɟɣ 

ɠɢɡɧɢ. Ⱦɚɧɧɵɣ ɪɟɫɭɪɫ ɜɯɨɞɢɬ ɜ ɱɢɫɥɨ ɫɚɦɵɯ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɢ 

ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ. ɇɟɮɬɶ ɹɜɥɹɟɬɫɹ ɩɪɨɜɨɞɧɢɤɨɦ ɤ ɤɨɦɮɨɪɬɧɨɣ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ ɜɫɟɝɨ ɫɜɟɬɚ. ɇɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɢ ɲɢɪɨɤɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɧɟɮɬɢ, ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɸɬ ɬɟɯɧɨɝɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɉɪɨɞɭɤɬɵ ɨɬɯɨɞɚ ɨɬ ɞɚɧɧɨɝɨ ɪɟɫɭɪɫɚ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ 

ɢɡ ɫɚɦɵɯ ɨɩɚɫɧɵɯ ɢ ɫɥɨɠɧɨ - ɭɞɚɥɹɟɦɵɯ. Ɉɧɢ ɨɫɬɚɜɥɹɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɱɚɫɬɶ 

ɩɪɨɛɥɟɦ ɩɨɞɞɟɪɠɚɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɠɢɡɧɢ ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ. 

ɉɨɩɚɞɚɧɢɟ ɧɟɮɬɢ ɜ ɩɪɢɪɨɞɧɭɸ ɜɨɞɭ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɪɚɡɧɵɦ ɩɪɢɱɢɧɚɦ 

(ɬɟɯɧɨɝɟɧɧɵɟ ɚɜɚɪɢɢ, ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɱɢɳɟɧɧɵɟ ɫɨɱɧɵɟ ɜɨɞɵ, 

ɧɟɞɨɛɪɨɫɨɜɟɫɬɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɛɪɚɫɵɜɚɸɳɢɟ ɧɟɨɱɢɳɟɧɧɵɟ ɨɬɯɨɞɵ ɢ ɬ.ɞ). 

ɉɨɩɚɞɚɧɢɟ ɧɟɮɬɢ ɜ ɩɪɢɪɨɞɧɵɟ ɢɫɬɨɱɧɢɤɢ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦ 

ɩɨɫɥɟɞɫɬɜɢɹɦ. ɉɨɷɬɨɦɭ ɞɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɡɚɳɢɬɵ ɩɪɢɪɨɞɧɵɯ ɜɨɞ ɨɬ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨɣ, ɢ ɬɪɟɛɭɟɬ ɝɥɭɛɨɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɢ ɢɡɭɱɟɧɢɣ, ɞɥɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚɳɢɬɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  
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1) ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɩɭɛɥɢɤɚɰɢɣ  ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɚɦ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ.   

2) ɩɪɟɞɥɨɠɟɧɢɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ;  

3) ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ 

ɮɥɨɬɚɰɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ SimInTechnic.     

4) ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɚɝɟɧɬɧɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɞɥɹ 

ɜɵɹɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɩɪɨɜɟɞёɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɲɢɪɟɧɢɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. ȼɵɹɜɥɟɧɢɟ ɢ ɫɨɡɞɚɧɢɟ ɧɚɢɛɨɥɟɟ 

ɪɚɰɢɨɧɚɥɶɧɵɯ ɢ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ.  

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ, ɫɬɪɭɤɬɭɪɧɨɣ 

ɫɯɟɦ, ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ, ɢ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ.  
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1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 

   

1.1 Ɇɟɬɨɞɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ  
  

ɇɟɮɬɟɩɪɨɞɭɤɬɵ -  ɪɚɡɥɢɱɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɮɪɚɤɰɢɢ, ɩɨɥɭɱɚɟɦɵ ɩɭɬɟɦ 

ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ ɡɚɤɥɸɱɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ 

ɩɨɥɭɱɟɧɢɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɡɧɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ (ɛɟɧɡɢɧɚ, ɤɟɪɨɫɢɧɚ, ɦɚɡɭɬɚ ɢ 

ɬ.ɞ), ɧɨ ɢ ɞɥɹ ɪɚɡɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɢɡɜɥɟɤɚɟɦɵɟ ɢɡ ɧɟɮɬɢ.  

Ɉɫɧɨɜɧɭɸ ɝɪɭɩɩɭ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫɨɫɬɚɜɥɹɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɬɨɩɥɢɜɚ. 

ɇɟɮɬɹɧɵɟ ɦɚɫɥɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɢɥɵ ɬɪɟɧɢɹ ɢ ɫɧɢɠɟɧɢɹ 

ɢɡɧɨɫɚ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɬɨɪɭɸ ɝɪɭɩɩɭ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɍɪɟɬɶɹ ɝɪɭɩɩɚ – 

ɭɝɥɟɪɨɞɧɵɟ ɢ ɜɹɠɭɳɢɟ ɦɚɬɟɪɢɚɥɵ – ɤɪɨɜɟɥɶɧɨ ɢɡɨɥɹɰɢɨɧɧɵɟ. ɑɟɬɜɟɪɬɚɹ 

ɝɪɭɩɩɚ ɷɬɨ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɟ ɫɵɪɶɟ – “ɬɜɟɪɞɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ” (ɩɚɪɚɮɢɧ, 

ɰɟɪɟɡɢɧ, ɪɚɫɬɜɨɪɢɬɟɥɢ ɢ ɞɪ.) [4].  

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɜɤɥɸɱɟɧɵ ɜ ɝɪɭɩɩɭ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ 

ɜɨɞɨɟɦɨɜ. ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɨɛɥɚɞɚɸɬ ɦɚɥɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɶɸ ɜ ɜɨɞɟ, ɩɨɷɬɨɦɭ 

ɩɥɨɯɨ ɩɨɞɜɟɪɝɚɸɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɪɚɡɥɨɠɟɧɢɸ. ɉɥɟɧɤɚ, ɨɛɪɚɡɭɟɦɚɹ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ, ɩɪɟɩɹɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ ɪɚɫɬɜɨɪɟɧɢɸ ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɤɢɫɥɨɪɨɞɚ. Ɍɚɤɠɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɨɤɚɡɵɜɚɸɬ ɫɢɥɶɧɨɟ ɬɨɤɫɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɧɚ ɨɪɝɚɧɢɡɦɵ.   

ȼ ɨɫɧɨɜɟ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɯɟɦ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɥɟɠɚɬ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: ɦɟɯɚɧɢɱɟɫɤɢɟ; ɛɢɨɯɢɦɢɱɟɫɤɢɟ; ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ.  

 Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ – ɫɚɦɵɣ ɩɪɨɫɬɨɣ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ.  ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɤɪɭɩɧɨɫɬɢ  ɢ ɫɬɟɩɟɧɢ 
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ɡɚɝɪɹɡɧɟɧɢɹ. ȼɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɨɣ ɜɨɞɵ ɨɬ 

ɩɥɚɜɚɸɳɟɣ ɧɟɮɬɢ ɢ ɧɟɮɬɟɲɥɚɦɨɜ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ 

ɪɚɫɬɜɨɪɟɧɧɨɣ ɢɥɢ ɷɦɭɥɶɝɢɪɨɜɚɧɧɨɣ ɧɟɮɬɢ ɹɜɥɹɟɬɫɹ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɵɦ.  

ɉɟɫɤɨɥɨɜɤɢ. ɉɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɡɚɞɟɪɠɚɧɢɹ ɤɪɭɩɧɵɯ ɱɚɫɬɢɰ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɨɛɨɪɭɞɭɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɫɛɨɪɚ 

ɜɵɩɚɜɲɟɣ ɢ ɜɫɩɥɵɜɚɸɳɟɣ ɧɟɮɬɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 75%.  

ɇɟɮɬɟɥɨɜɭɲɤɢ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɭɞɚɥɹɟɬɫɹ 

ɧɟɮɬɟɥɨɜɭɲɤɚɦɢ. ɗɮɮɟɤɬ ɨɱɢɫɬɤɢ ɞɨɫɬɢɝɚɟɬ ɞɨ 90-95%. Ɇɟɯɚɧɢɡɦ ɨɱɢɫɬɤɢ 

ɨɫɧɨɜɚɧ ɧɚ ɩɨɯɨɠɟɦ ɩɪɢɧɰɢɩɟ ɩɟɫɤɨɥɨɜɨɤ, ɧɚ ɪɚɡɧɨɫɬɢ ɩɥɨɬɧɨɫɬɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɜɨɞɵ. ɇɟɮɬɟɥɨɜɭɲɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ 

(ɬɨɧɤɨɫɥɨɣɧɵɦɢ ɦɨɞɭɥɹɦɢ, ɭɝɨɥɶɧɵɦɢ ɮɢɥɶɬɪɚɦɢ). ɉɪɢɦɟɧɟɧɢɟ ɬɨɧɤɨɫɥɨɣɧɵɯ 

ɦɨɞɭɥɟɣ ɦɨɠɟɬ ɩɨɦɨɱɶ ɢɫɤɥɸɱɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɨɧ 

ɨɬɫɬɚɢɜɚɧɢɹ.   

Ɍɨɧɤɨɞɢɫɩɟɪɝɢɪɨɜɚɧɧɵɟ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɨɫɬɚɜɲɢɟɫɹ 

ɜ ɫɬɨɱɧɨɣ ɜɨɞɟ, ɜɵɞɟɥɹɸɬ ɮɢɥɶɬɪɨɜɚɧɢɟɦ. ɇɚɢɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɞɥɹ 

ɨɱɢɫɬɤɢ ɨɛɪɟɥɚ ɮɢɥɶɬɪɭɸɳɚɹ ɫɪɟɞɚ ɢɡ ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ ɢ ɚɧɬɪɚɰɢɬɨɜɨɣ 

ɤɪɨɲɤɢ, ɚ ɬɚɤɠɟ ɡɚɝɪɭɡɤɢ ɢɡ ɤɟɪɚɦɡɢɬɚ ɢ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ.   

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ, ɜ ɨɫɧɨɜɧɨɦ, ɫɥɭɠɢɬ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɩɨɫɥɟ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɨɥɟɟ ɝɥɭɛɨɤɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ. Ʉ 

ɧɢɦ ɨɬɧɨɫɹɬ ɦɟɬɨɞɵ ɤɨɚɝɭɥɹɰɢɨɧɧɨɣ, ɮɥɨɬɚɰɢɨɧɧɨɣ ɢ ɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ [6].  

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɞɨɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɲɟɞɲɢɯ ɷɬɚɩ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, ɫɨɞɟɪɠɚɳɢɟ 

ɪɚɫɬɜɨɪɟɧɧɵɟ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ. Ɉɱɢɫɬɤɚ ɬɚɤɢɯ ɜɟɳɟɫɬɜ 

ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ ɩɭɬɟɦ ɭɤɪɭɩɧɟɧɢɹ ɱɚɫɬɢɰ ɡɚɝɪɹɡɧɟɧɢɣ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɢɯ 

ɨɬɞɟɥɟɧɢɟɦ ɨɬ ɜɨɞɵ. Ɉɫɭɳɟɫɬɜɢɬɶ ɭɤɪɭɩɧɟɧɢɟ ɱɚɫɬɢɰ ɡɚɝɪɹɡɧɟɧɢɣ ɜɨɡɦɨɠɧɨ ɫ 

ɩɨɦɨɳɶɸ ɤɨɚɝɭɥɹɰɢɢ, ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ, ɮɥɨɤɭɥɹɰɢɢ ɢ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ.   
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Ɉɞɧɢɦ ɢɡ ɦɟɬɨɞɨɜ ɭɤɪɭɩɧɟɧɢɹ ɪɚɫɬɜɨɪɟɧɧɵɯ ɱɚɫɬɢɰ ɹɜɥɹɟɬɫɹ 

ɤɨɚɝɭɥɹɰɢɨɧɧɵɣ ɦɟɬɨɞ. Ʉɨɚɝɭɥɹɰɢɨɧɧɵɣ ɦɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 

ɱɚɫɬɢɰ ɡɚɝɪɹɡɧɟɧɢɣ  ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɢ ɨɛɴɟɞɢɧɟɧɢɹ ɜ ɚɝɪɟɝɚɬɧɵɟ ɱɚɫɬɢɰɵ. ɉɨɫɥɟ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɨɛɪɚɡɭɸɬ ɷɦɭɥɶɫɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶɸ ɞɢɫɩɟɪɫɧɨɫɬɢ ɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɱɚɫɬɢɰ. ɋ ɩɨɦɨɳɶɸ ɝɟɬɟɪɨ- ɢɥɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɬɚɤɚɹ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɧɚɪɭɲɟɧɚ. Ƚɟɬɟɪɨɤɨɚɝɭɥɹɰɢɹ -  ɞɨɛɚɜɥɹɸɬɫɹ 

ɨɫɚɠɞɚɸɳɢɟ ɢɥɢ ɷɦɭɥɶɝɢɪɭɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɨɛɪɚɡɭɸɳɢɟ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɟ ɜ 

ɜɨɞɵ ɦɟɥɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɢɥɢ ɚɦɨɪɮɧɵɟ ɫɬɪɭɤɬɭɪɵ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɨɜ 

ɢɫɩɨɥɶɡɭɸɬ ɢɡɜɟɫɬɶ ɜ ɱɢɫɬɨɦ ɜɢɞɟ, ɢ ɟɟ ɫɦɟɫɶ ɫ ɭɝɥɟɤɢɫɥɵɦ ɝɚɡɨɦ, ɚ ɬɚɤɠɟ ɫ 

ɫɨɥɹɦɢ ɯɥɨɪɧɨɝɨ ɠɟɥɟɡɚ ɢ ɚɥɸɦɢɧɢɹ, ɫ ɫɨɟɞɢɧɟɧɢɹɦɢ ɤɚɥɶɰɢɹ ɫ ɝɥɢɧɨɣ, ɯɪɨɦɚ, 

ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɢɥɢ ɫɭɥɶɮɚɬɨɦ ɦɟɞɢ, ɚɥɸɦɢɧɚɬ ɧɚɬɪɢɹ ɢ ɬ.ɞ. ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ 

ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɫɭɥɶɮɚɬ ɚɥɸɦɢɧɢɹ, ɫɭɥɶɮɚɬ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ.  

Ⱦɨɡɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ. [7,8].  

ɉɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɩɪɢ ɜɜɟɞɟɧɢɢ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɚɝɭɥɹɧɬɨɜ:  

- ɫɧɢɠɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɜɜɟɞɟɧɧɨɣ ɫɨɥɢ;  

- ɫɨɪɛɰɢɹ ɢɨɧɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ;  

- ɨɛɪɚɡɨɜɚɧɢɹ ɯɥɨɩɶɟɜɢɞɧɵɯ ɫɬɪɭɤɬɭɪ, ɧɨɜɨɝɨ ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ, ɹɜɥɹɸɳɟɝɨɫɹ ɰɟɧɬɪɨɦ, ɜɤɥɸɱɚɸɳɢɯ ɱɚɫɬɢɰɵ ɷɦɭɥɶɫɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ.  

Ɉɫɧɨɜɧɨɣ ɩɪɨɰɟɫɫ ɨɩɪɟɞɟɥɹɸɳɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɜɨɞɵ 

ɤɨɚɝɭɥɹɰɢɟɣ – ɨɛɪɚɡɨɜɚɧɢɟ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɝɢɞɪɨɨɤɢɫɟɣ, ɩɭɬɟɦ ɝɢɞɪɨɥɢɡɚ 

ɫɨɥɟɣ ɚɥɸɦɢɧɢɹ ɢ ɠɟɥɟɡɚ.  

  

  

ȼ ɭɫɥɨɜɢɹɯ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ pH ɭɦɟɧɶɲɚɟɬɶɫɹ ɪɚɫɯɨɞ ɤɨɚɝɭɥɹɧɬɨɜ.  
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ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ:  

- ɩɪɨɫɬɨɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

- ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

- ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɤɨɥɟɛɚɧɢɹɦ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ ɜɨɞ;  

- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɪɵɜɚɬɶ ɩɪɨɰɟɫɫ ɜ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɩɨɫɬɭɩɚɸɳɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɜɨɡɨɛɧɨɜɧɢɬɶ ɟɝɨ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɫɬɨɤɨɜ. ɉɟɪɟɪɵɜɵ ɩɪɢ ɷɬɨ 

ɧɟ ɜɥɢɹɸɬ ɧɚ ɩɪɨɬɟɤɚɧɢɟ ɩɪɨɰɟɫɫɚ [11].  

ɇɟɞɨɫɬɚɬɤɢ:  

- Ɋɚɫɯɨɞ ɤɨɚɝɭɥɹɧɬɨɜ;  

- ɨɛɪɚɡɨɜɚɧɢɟ  ɛɨɥɶɲɢɯ  ɨɛɴɟɦɨɜ  ɨɫɚɞɤɚ  ɛɨɥɶɲɨɣ 

 ɜɥɚɠɧɨɫɬɢ, ɬɪɭɞɧɨɨɛɟɡɜɨɠɢɜɚɟɦɵɯ;  

- ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɢɨɧɨɜ SO4
-2ɢ Cl-ɜ ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ, 

ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɩɪɢɜɨɞɹɬ ɤ ɤɨɪɪɨɡɢɢ ɫɢɫɬɟɦ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ [12].  

Ɏɥɨɤɭɥɹɰɢɹ ɩɪɢɦɟɧɹɟɬɶɫɹ ɞɥɹ ɢɧɬɟɧɫɮɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɤɨɚɝɭɥɹɰɢɢ. 

Ɏɥɨɤɭɥɹɧɬɵ ɭɜɟɥɢɱɢɜɚɸɬ ɩɪɨɰɟɫɫ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ, ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ, ɢ 

ɩɨɜɵɲɚɸɬ ɤɚɱɟɫɬɜɨ ɨɱɢɫɬɤɢ. Ɏɥɨɤɭɥɹɧɬɵ ɛɵɜɚɸɬ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢ 

ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ƚɪɭɩɩɵ ɮɥɨɤɭɥɹɧɬɨɜ [13]:  

1) ɧɟɢɨɧɨɝɟɧɧɵɟ (ɤɪɚɯɦɚɥ, ɩɨɥɢɜɢɧɢɥɨɜɵɣ ɫɩɢɪɬ, ɢ ɞɪ.);  

2) ɚɧɢɨɧɧɵɟ (ɚɤɬɢɜɧɚɹ ɤɪɟɦɧɢɟɜɚɹ ɤɢɫɥɨɬɚ, ɩɨɥɢɚɤɪɢɥɚɬ ɧɚɬɪɢɹ, ɢ 

ɞɪ.);  

3) ɤɚɬɢɨɧɧɵɟ (ɩɨɥɢɷɬɢɥɟɧɚɦɢɧ, ɱɟɬɜɟɪɬɢɱɧɵɟ ɚɦɦɨɧɢɟɜɵɟ ɫɨɥɢ ɧɚ 

ɨɫɧɨɜɟ ɩɨɥɢɫɬɢɪɨɥɚ ɢ ɞɪ.);  

4) ɚɦɮɨɬɟɪɧɵɟ, ɬɨ ɟɫɬɶ, ɫɨɞɟɪɠɚɳɢɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɚɧɢɨɧɧɵɟ ɢ 

ɤɚɬɢɨɧɧɵɟ ɝɪɭɩɩɵ (ɩɨɥɢɚɤɪɢɥɚɦɢɞ, ɛɟɥɤɢ ɢ ɞɪ.).  

Ɉɬ ɫɨɫɬɚɜɚ ɫɬɨɱɧɵɯ ɜɨɞ ɡɚɜɢɫɢɬ ɫɤɨɪɨɫɬɶ ɢ ɩɪɨɰɟɫɫ ɮɥɨɤɭɥɹɰɢɢ. Ɍɚɤɠɟ 

ɫɤɨɪɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɪɟɚɝɟɧɬɨɜ.  

Ɉɬɞɟɥɟɧɢɟ ɯɥɨɩɶɟɜɢɞɧɨɝɨ ɨɫɚɞɤɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɬɫɬɚɢɜɚɧɢɟɦ, 

ɮɢɥɶɬɪɨɜɚɧɢɟɦ ɢ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ [12-15].   
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ɇɚɪɹɞɭ ɫ ɨɩɬɢɦɢɡɚɰɢɟɣ ɩɚɪɚɦɟɬɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɨɰɟɫɫ 

ɝɟɬɟɪɨɤɨɚɝɭɥɹɰɢɢ (ɩɟɪɟɦɟɲɢɜɚɧɢɟ, ɬɟɦɩɟɪɚɬɭɪɚ, ɦɚɝɧɢɬɧɵɟ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɩɨɥɹ ɢ ɬ.ɞ.) ɩɨɫɬɨɹɧɧɨ ɢɞɟɬ ɩɨɢɫɤ ɧɨɜɵɯ, ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɚɝɟɧɬɨɜ.  

ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɹ. Ɇɟɬɨɞ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɨɫɧɨɜɚɧ ɧɚ 

ɮɢɡɢɤɨɯɢɦɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɨɫɟɞɚɧɢɹ ɤɨɥɥɨɢɞɧɵɯ ɫɢɫɬɟɦ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ 

ɧɢɯ ɩɨɫɬɨɹɧɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ.Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɭɞɚɥɹɟɬ ɪɚɫɬɜɨɪɟɧɧɵɟ ɢ 

ɜɡɜɟɲɟɧɧɵɟ ɩɪɢɦɟɫɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɫ 

ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɥɢɡɚ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɬɜɨɪɢɦɵɯ 

ɷɥɟɤɬɪɨɞɨɜɚɧɨɞɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɠɟɥɟɡɚ ɢɥɢ ɚɥɸɦɢɧɢɹ [8,16,17,18].  

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɫɬɚɧɨɜɤɚ ɷɥɟɤɬɪɨɤɨɚɝɭɹɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ.  

  

  

1 – ɧɚɫɨɫ; 2 – ɛɭɧɤɟɪ ɞɥɹ ɨɫɚɞɤɚ; 3 – ɝɢɞɪɨɰɢɤɥɨɧ; 4 – 

ɜɵɩɪɹɦɢɬɟɥɶ;   

5 – ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ; 6 – ɭɥɨɜɥɟɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ;  

7 – ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ; 8 – ɷɥɟɤɬɪɨɞɧɵɣ ɛɥɨɤ; 9 

– ɨɫɚɞɨɤ  

Ɋɢɫɭɧɨɤ 1.1 – ɍɫɬɚɧɨɜɤɚ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ  

  

ɋɭɳɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɧɚɥɨɠɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 

ɩɨɥɹɪɢɡɭɟɬɫɹ ɞɜɨɣɧɨɣ ɢɨɧɧɵɣ ɫɥɨɣ ɱɚɫɬɢɰɵ, ɢ ɨɧɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɷɥɟɤɬɪɨɞɭ, 
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ɢɦɟɸɳɟɦɭ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ ɡɚɪɹɞ, ɬɨ ɟɫɬɶ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɹɪɢɡɚɰɢɨɧɧɚɹ 

ɤɨɚɝɭɥɹɰɢɹ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ.  

ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɪɟɚɝɟɧɬɵɦ ɦɟɬɨɞɨɦ ɹɜɥɹɟɬɫɹ ɚɞɫɨɪɛɰɢɹ. 

Ⱥɞɫɨɪɛɰɢɹ – ɷɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɣ ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɱɢɫɬɢɬɶ 

ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɛɟɡ ɜɬɨɪɢɱɧɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ [7].  

Ⱥɞɫɨɪɛɟɧɬɵ – ɩɪɢɪɨɞɧɵɟ ɢ ɢɫɤɭɫɬɜɟɧɧɵɟ ɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ. ȼɫɟ 

ɜɵɩɭɫɤɚɟɦɵɟ ɚɞɫɨɪɛɟɧɬɵ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɩɨɤɚɡɚɬɟɥɹɦ: 

ɩɪɨɱɧɨɫɬɶ ɧɚ ɢɫɬɢɪɚɧɢɟ, ɫɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ ɢ ɞɪ.  

Ⱦɥɹ ɞɨɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɚɫɛɟɫɬɨɫɨɞɟɪɠɚɳɢɣ 

ɦɚɬɟɪɢɚɥ – ɨɬɯɨɞɵ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɫɛɟɫɬɨɜɵɯ ɛɭɦɚɝ ɢ ɤɚɪɬɨɧɚ ; ɩɨɪɢɫɬɵɣ 

ɩɨɥɢɦɟɪɧɵɣ ɫɨɪɛɟɧɬ-ɫɨɩɨɥɢɦɟɪ ɫɬɢɪɨɥɚ ɢ ɞɢɜɢɧɢɥɛɟɧɡɨɥɚ ; ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ, ɜ 

ɤɨɬɨɪɵɣ ɜɜɟɞɟɧ ɝɪɚɧɭɥɵ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɡɦɟɪɨɦ 0,01-0,1 ɦɦ ɜ 

ɤɨɥɢɱɟɫɬɜɟ 0,02-0,08% ɞɥɹ ɮɢɥɶɬɪɨɜɚɧɢɹ ɜ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ; ɫɨɪɛɟɧɬ ɧɚ ɨɫɧɨɜɟ 

ɛɚɡɚɥɶɬɨɜɨɝɨ ɜɨɥɨɤɧɚ ɢ ɝɢɞɪɨɮɨɛɢɡɚɬɨɪɚ – ɤɪɟɦɧɢɣ ɢɥɢ ɨɪɝɚɧɢɱɟɫɤɢɟ 

ɝɢɞɪɨɮɨɛɢɡɢɪɭɸɳɢɟ ɫɨɟɞɢɧɟɧɢɹ – 2-15% [37]; ɞɪɟɜɟɫɧɵɟ ɫɬɪɭɠɤɢ, ɨɩɢɥɤɢ, 

ɜɨɥɨɤɧɚ, ɩɨɦɟɳɟɧɧɵɟ ɜ ɩɨɪɢɫɬɵɟ ɬɤɚɧɵɟ ɨɛɨɥɨɱɤɢ ɢ ɞɪ.  

ɇɚɢɛɨɥɟɟ ɢɫɩɨɥɶɡɭɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɫɱɢɬɚɟɬɶɫɹ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɣ 

ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ, ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ 0,10 ɦɦ ɧɚ 85-99% ɫɨɫɬɨɹɳɢɣ ɢɡ 

ɭɝɥɪɨɞɨɜ, ɫɨ ɫɩɨɫɨɛɧɨɫɬɶɸ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɬɟɞɟɥɹɬɶɫɹ ɨɬ ɜɨɞɵ. [41] ɂɫɯɨɞɧɨɟ 

ɫɵɪɶɟ - ɥɸɛɵɟ ɭɝɥɟɪɨɞɨɫɨɞɟɪɠɚɳɢɟ ɦɚɬɟɪɢɚɥɵ: ɬɨɪɮ, ɭɝɨɥɶ, ɞɪɟɜɟɫɢɧɚ ɢ ɬ.ɞ. 

[37,39-42]. ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ, ɢɡ-ɡɚ ɫɥɨɠɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ, 

ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɧɨɝɨɤɪɚɬɧɨ. ɇɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵ ɞɥɹ 

ɨɱɢɫɬɤɢ ɜɨɞɵ ɭɝɥɢ ɬɢɩɚ ɄȺȾ-ɢɨɞɧɵɣ, ȺȽ-3, ȻȺɍ, ȾȺɄ, ȺȽɆ. ȻȺɍ ɢ ȾȺɄ 

ɷɮɮɟɤɬɢɜɧɵ ɩɪɢ ɚɞɫɨɪɛɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȺȽɆ ɢ ȺȽ-3 – ɩɪɢ ɞɨɨɱɢɫɬɤɟ 

ɛɢɨɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ [45].  

ɉɥɨɬɧɵɣ ɫɥɨɣ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ ɚɤɢɜɧɵɯ ɭɝɥɟɣ ɨɛɨɪɭɞɭɟɬɫɹ ɜ ɧɚɩɨɪɧɵɟ 

ɮɢɥɶɬɪɵ, ɩɟɪɟɞ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɦɟɯɚɧɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ (ɪɢɫɭɧɨɤ 7). 
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Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɨɟ ɮɢɥɶɬɪɨɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɟ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ  

ɇɚɩɨɪɧɵɟ ɮɢɥɶɬɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɦɛɢɧɚɰɢɟɣ ɢɡ ɬɪɟɯ ɮɢɥɶɬɪɨɜ ɢɡ 

ɤɨɬɨɪɵɯ ɞɜɚ ɪɚɛɨɱɢɯ, ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ. ɂɫɯɨɞɧɭɸ ɜɨɞɭ ɩɨɞɚɸɬ ɜ ɩɟɪɜɵɣ 

ɚɞɫɨɪɛɟɪ, ɞɨɨɱɢɫɬɤɭ ɩɪɨɜɨɞɹɬ ɜɨ ɜɬɨɪɨɦ. ɉɪɢ ɩɨɥɧɨɣ ɨɬɪɚɛɨɬɤɟ ɩɟɪɜɵɣ 

ɨɬɤɥɸɱɚɸɬ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ, ɢ ɩɨɞɤɥɸɱɚɸɬ ɪɟɡɟɪɜɧɵɣ [48].  

  

  

  

1 – ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɨɱɢɫɬɤɭ; 2 – ɫɥɨɣ ɡɟɪɧɢɫɬɨɝɨ 

ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ;  

3 – ɜɟɪɯɧɟɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ;  4 – ɤɨɧɬɪɨɥɶɧɵɣ 

ɷɥɥɢɩɬɢɱɟɫɤɢɣ ɥɚɡ;   

5 – ɤɪɭɝɥɵɣ ɥɚɡ; 6 – ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɩɨɞɚɱɢ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ; 7 – ɬɪɭɛɨɩɪɨɜɨɞ 

ɞɥɹ ɨɬɜɨɞɚ ɩɟɪɜɨɝɨ ɮɢɥɶɬɪɚɬɚ; 8 – ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɨɬɜɨɞɚ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ;  
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9 – ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɨɬɜɨɞɚ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ; 10 – ɬɪɭɛɨɩɪɨɜɨɞ ɫɠɚɬɨɝɨ 

ɜɨɡɠɭɯɚ;   

11 – ɲɬɭɰɟɪ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɜɵɝɪɭɡɤɢ ɢ ɡɚɝɪɭɡɤɢ ɮɢɥɶɬɪɭɸɳɟɝɨ 

ɦɚɬɟɪɢɚɥɚ  

Ɋɢɫɭɧɨɤ 1.7 – ɇɚɩɨɪɧɵɣ ɮɢɥɶɬɪ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ  

  

1.2 Аɧɚɥɢɡ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ ɩɪɢɪɨɞɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɜɟɞɟɧɚ 

ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɢɯ ɡɚɝɪɹɡɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɟɞɥɨɠɟɧ ɪɹɞ 

ɦɟɬɨɞɨɜ ɩɨ ɜɨɞɨɨɱɢɫɬɤɟ, ɫɬɚɜɲɟɣ ɨɞɧɨɣ ɢɡ ɥɢɞɢɪɭɸɳɢɯ ɢ 

ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɧɚɲɟɝɨ ɜɪɟɦɟɧɢ. ȼ ɫɜɹɡɢ ɫ 

ɫɢɬɭɚɰɢɟɣ, ɫɥɨɠɢɜɲɟɣɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ: ɛɭɪɧɨɟ 

ɪɚɡɜɢɬɢɟ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

(ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ, ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ, ɯɢɦɢɱɟɫɤɢɯ), 

ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢ 

ɞɪɭɝɢɯ ɜɢɞɨɜ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɨɞɨɨɱɢɫɬɤɚ 

ɫɬɨɱɧɵɯ ɜɨɞ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɥɢɞɢɪɭɸɳɢɯ ɢ ɚɤɬɭɚɥɶɧɵɯ 

ɩɪɨɛɥɟɦ ɧɚɲɢɯ ɞɧɟɣ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɨɱɢɳɟɧɢɢ ɫɬɨɱɧɵɯ 

ɜɨɞ ɨɬ ɜɫɟɜɨɡɦɨɠɧɵɯ ɬɢɩɨɜ ɡɚɝɪɹɡɧɟɧɢɣ ɜɨɡɧɢɤɚɟɬ, ɟɫɥɢ 

ɤɚɱɟɫɬɜɨ ɢɫɫɥɟɞɭɟɦɨɣ ɜɨɞɵ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɳɟɩɪɢɧɹɬɵɦ 

ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ – ɷɬɨ ɩɪɟɫɧɵɟ ɜɨɞɵ, ɩɨɫɬɭɩɢɜɲɢɟ ɫ 

ɪɚɡɧɵɯ ɜɢɞɨɜ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɟɬɟɪɩɟɜɲɢɟ ɧɟɤɨɬɨɪɵɟ ɢɡɦɟɧɟɧɢɹ ɫɜɨɢɯ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. Ɉɫɧɨɜɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɩɨ ɤɨɬɨɪɨɣ 

ɩɪɨɢɡɜɨɞɹɬ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɫɬɨɱɧɵɯ ɜɨɞ, – ɢɯ 

ɩɪɨɢɫɯɨɠɞɟɧɢɟ. ɉɨ ɷɬɨɦɭ ɤɪɢɬɟɪɢɸ ɫɬɨɱɧɵɟ ɜɨɞɵ 
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ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɛɨɥɶɲɢɟ 3 ɝɪɭɩɩɵ: ɛɵɬɨɜɵɟ, 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɚɬɦɨɫɮɟɪɧɵɟ. 

 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ – ɷɬɨ ɫɬɨɱɧɵɟ ɜɨɞɵ, 

ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɫɟɜɨɡɦɨɠɧɵɯ 

ɜɢɞɨɜ ɩɪɨɞɭɤɰɢɢ (ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɠɢɞɤɨɫɬɢ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɪɨɦɵɜɧɵɟ ɜɨɞɵ ɢ ɞɪ.). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɢɩɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɮɟɪɵ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɫɬɨɱɧɵɯ 

ɜɨɞɚɯ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɤɚɤ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɢɞɵ 

ɡɚɝɪɹɡɧɢɬɟɥɟɣ, ɬɚɤ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ, ɪɚɫɬɜɨɪɢɦɵɟ ɢ 

ɧɟɪɚɫɬɜɨɪɢɦɵɟ. ɉɟɪɟɣɞёɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɫɚɦɨɦɭ 

ɩɪɨɰɟɫɫɭ ɜɨɞɨɨɱɢɫɬɤɢ. Ɇɟɬɨɞɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɩɨɞɞɚɸɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɛɵɜɚɸɬ 3 ɜɢɞɨɜ: ɦɟɯɚɧɢɱɟɫɤɢɟ, 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ, ɛɢɨɯɢɦɢɱɟɫɤɢɟ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɜɨɞɨɨɱɢɫɬɤɚ – ɷɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɫɬɚɞɢɹ ɩɟɪɟɞ ɩɨɫɥɟɞɭɸɳɟɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɨɣ. Ʉ ɷɥɟɦɟɧɬɚɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɨɬɧɨɫɹɬ: ɪɟɲёɬɤɢ, ɫɢɬɚ, ɩɟɫɤɨɥɨɜɤɢ, ɨɬɫɬɨɣɧɢɤɢ, ɮɢɥɶɬɪɵ 

ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɧɢɠɟɧɢɹ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɧɚ 40-

50% ɢ ȻɉɄɩɨɥɧ – ɧɚ 20-30% ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɨɣ. 

 Ɉɫɧɨɜɧɚɹ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɨɣ ɜɨɞɨɨɱɢɫɬɤɢ – ɨɱɢɫɬɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ. Ⱦɚɧɧɵɣ ɜɢɞ ɨɱɢɫɬɤɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɨɞɧɵɯ 

ɪɚɫɯɨɞɨɜ – 10-20 ɬɵɫ. ɦ3/ɫɭɬ.  

ȼɜɢɞɭ ɫɬɪɟɦɢɬɟɥɶɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɨɬɪɚɫɥɟɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɪɨɫɬɚ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ, ɱɢɫɥɟɧɧɨɫɬɢ 

ɧɚɫɟɥɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɟɦɢɧɭɟɦɨ ɪɚɫɬёɬ, 

ɬɚɤɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɚ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ 
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ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɨɛɴёɦɵ ɫɬɨɱɧɵɯ ɜɨɞ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ 

ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɪɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɫɢɫɬɟɦɵ 

ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɧɚɫ 

ɫɪɟɞɵ ɨɬ ɜɫɟɜɨɡɦɨɠɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ. ɉɪɟɞɩɨɫɵɥɤɚɦɢ 

ɭɫɩɟɲɧɨɝɨ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɹɜɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɢ, 

ɜɵɩɨɥɧɹɟɦɵɟ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ, 

ɢɫɩɨɥɶɡɭɸɳɢɦɢ ɧɨɜɟɣɲɢɟ ɞɨɫɬɢɠɟɧɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ɜ 

ɨɛɥɚɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɨɬɜɨɞɹɳɢɯ 

ɫɟɬɟɣ ɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɮɮɟɤɬɢɜɧɨɟ 

ɭɞɚɥɟɧɢɟ ɜɫɟɜɨɡɦɨɠɧɵɯ ɜɢɞɨɜ ɡɚɝɪɹɡɧɟɧɢɣ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ 

ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜɨ ɜɫɟɯ ɫɮɟɪɚɯ 

ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. [1] 

 

Ɋɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ 

 ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɪɟɡɭɥɶɬɚɬ 

ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɨɛɧɨɜɥɟɧɢɟ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɛɨɥɟɟ ɧɨɜɵɦɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɢ ɤɨɦɩɚɤɬɧɨɫɬɶ 

ɭɫɬɚɧɨɜɤɢ. ȼɫɟ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɥɨɠɟɧɵ ɧɚ 

ɩɚɧɟɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ Ɉɜɟɧ ɋɉɄ-207, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 

ɥɭɱɲɟɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ, ɛɨɥɶɲɭɸ ɧɚɞɟɠɧɨɫɬɶ, ɢ 

ɩɨɡɜɨɥɹɸɳɭɸ ɞɚɥɶɧɟɣɲɟɸ ɦɨɞɟɪɧɢɡɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɜɩɥɨɬɶ ɞɨ ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ, ɢɥɢ 

ɪɚɫɲɢɪɟɧɢɹ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 
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ɉɨ ɞɚɧɧɵɦ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɚɷɪɨɬɟɧɤɟ, ɛɵɥɚ 

ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɫɪɟɞɫɬɜɟ MathCAD, 

ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɯɨɞɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɨɛɴɟɤɬ ɢɦɟɟɬ ɜɬɨɪɨɣ 

ɩɨɪɹɞɨɤ, ɨɛɥɚɞɚɟɬ ɜɪɟɦɟɧɟɦ ɡɚɩɚɡɞɵɜɚɧɢɹ, ɪɚɜɧɵɦ 1. ɉɨ 

ɝɪɚɮɢɤɭ, ɩɨɫɬɪɨɟɧɧɨɦɭ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɫɪɟɞɫɬɜɟ VisSim 5.0, 

ɛɵɥɨ ɜɵɹɫɧɟɧɨ, ɱɬɨ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɭɫɬɨɣɱɢɜɵɦ, ɉɂ ɪɟɝɭɥɹɬɨɪ ɩɨɞɨɛɪɚɧ, ɜɟɪɧɨ, ɬɚɤ ɤɚɤ ɩɪɨɰɟɫɫ 

ɬɪɟɛɭɟɬ ɛɵɫɬɪɨɝɨ ɢ ɬɨɱɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɪɟɝɭɥɢɪɭɟɦɨɣ 

ɜɟɥɢɱɢɧɵ, ɚ ɡɧɚɱɟɧɢɟ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 

%. ɉɪɢ ɜɵɛɨɪɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɵɥɢ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɩɪɟɞɩɨɱɬɟɧɢɹ. ȼɵɛɢɪɚɟɦ ɩɚɧɟɥɶɧɵɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ 

ɤɨɧɬɪɨɥɥɟɪ Ɉɜɟɧ ɋɉɄ-207. Ⱦɥɹ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɜ 

ɤɨɧɬɪɨɥɥɟɪ ɢɫɩɨɥɶɡɭɟɦ ɦɨɞɭɥɶ Ɇȼ110–8Ⱥ. Ɉɫɧɨɜɧɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɦɨɞɭɥɹ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ Ɇȼ110–8Ⱥ. 

(8 ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɤɚɧɚɥɨɜ ɚɧɚɥɨɝɨɜɨɝɨ ɜɜɨɞɚ; Ɍɢɩɵ ɜɯɨɞɧɵɯ 

ɫɢɝɧɚɥɨɜ: ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɬɟɪɦɨɩɚɪɵ, 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɢɝɧɚɥɵ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ (ɬɪɟɛɭɸɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɟɲɧɟɝɨ ɪɟɡɢɫɬɨɪɚ50 Ɉɦ), ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɞɨ2 ɤɈɦ). Ⱦɥɹ ɜɵɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɢɡ ɤɨɧɬɪɨɥɥɟɪɚ 

ɢɫɩɨɥɶɡɭɟɦ ɦɨɞɭɥɶ Ɇɍ110–8ɂ. ɉɪɢɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ 

ɫɟɬɢRS-485, ɜ ɚɧɚɥɨɝɨɜɵɟ ɫɢɝɧɚɥɵ ɞɢɚɩɚɡɨɧɨɦ ɨɬ4 ɞɨ20 ɦȺ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɢɥɢ ɞɥɹ 

ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɩɪɢɛɨɪɚɦ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɫɚɦɨɩɢɫɰɚɦ. Ⱦɥɹ 

ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɜɵɛɢɪɚɟɦ ɪɚɫɯɨɞɨɦɟɪɵ ɗɆɂɋ-ȼɢɯɪɶ 

200. [2] 

 



17  
  

 ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɨɞɨɦ ɮɥɨɬɚɰɢɢ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɨɩɪɟɞɟɥɟɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ 

ɡɚɜɨɞɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ 

ɢɡɜɟɫɬɧɵɟ ɮɢɡɢɤɨ — ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; ɨɰɟɧɟɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɡɚɜɨɞɟ. 

ɉɪɨɦɫɬɨɤɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 

ɧɟɡɚɜɢɫɢɦɵɦɢ ɩɨɬɨɤɚɦɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɨɱɢɫɬɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɢ ɩɪɨɯɨɞɹɬ ɪɚɡɞɟɥɶɧɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɢ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ, ɩɟɪɟɞ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɨɣ ɜɫɟ 

ɩɨɬɨɤɢ ɨɛɴɟɞɢɧɹɸɬɫɹ. ɉɨɫɥɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɤɢ 

ɫɨɜɦɟɫɬɧɨ ɩɨɞɚɸɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɢ ɢɦɩɟɥɥɟɪɧɨɣ ɮɥɨɬɚɰɢɢ. 

Ɉɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ I ɢ II ɫɢɫɬɟɦɵ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɨɜɨɞɢɥɢ ɩɭɬɟɦ 

ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚ.  

Ɇɟɬɨɞ ɢɦɩɟɥɥɟɪɧɨɣ ɮɥɨɬɚɰɢɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɜɫɟɯ 

ɨɫɬɚɥɶɧɵɯ ɬɟɦ, ɱɬɨ ɨɛɥɚɞɚɟɬ ɧɢɡɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɬɚɤ 

ɤɚɤ ɩɪɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨ ɮɥɨɬɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ 

ɛɨɥɶɲɚɹ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɩɨɬɨɤɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ 

ɪɚɡɪɭɲɚɸɬɫɹ ɱɚɫɬɢɰɵ ɯɥɨɩɶɟɜɢɞɧɨɣ ɮɨɪɦɵ. ɉɨɫɥɟ 

ɮɥɨɬɚɬɨɪɚ ɩɟɪɟɞ ɫɛɪɨɫɨɦ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɢɥɢ ɫɬɭɩɟɧɶɸ 

ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɠɟɥɚɬɟɥɶɧɨ ɭɫɬɚɧɨɜɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɨɬɫɬɨɣɧɢɤ. ɋɭɳɟɫɬɜɟɧɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɨɫɬɚɜɚ ɫɬɨɱɧɵɯ 

ɜɨɞ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ 
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ɨɧɢ ɡɚɝɪɹɡɧɟɧɵ ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ ɪɚɫɬɜɨɪɢɦɵɦɢ ɜ ɜɨɞɟ 

(ɛɟɧɡɨɥ, ɬɨɥɭɨɥ, ɤɫɢɥɨɥɵ) ɢ ɫɩɢɪɬɚɦɢ (ɦɟɬɚɧɨɥ ɢ ɛɭɬɢɥɨɜɵɟ 

ɫɩɢɪɬɵ), ɤɨɬɨɪɵɟ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɬ ɧɚ ɩɪɨɰɟɫɫ 

ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɜɵɞɟɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɇɚɥɢɱɢɟ 

ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢɜɨɞɢɬ ɤ 

ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɪɚɫɬɚɧɢɸ ɭɫɬɚɧɨɜɨɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɩɨɞɚɱɚ ɚɡɨɬɚ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɚɷɪɨɛɧɵɯ ɛɢɨɰɟɧɨɡɨɜ. ȼ 

ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɢɦɩɟɥɥɟɪɧɨɣ ɮɥɨɬɚɰɢɢ, ɦɨɠɧɨ 

ɩɪɟɞɥɨɠɢɬɶ ɷɥɟɤɬɪɨɮɥɨɬɚɰɢɨɧɧɵɣ ɦɟɬɨɞ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɤɨɬɨɪɨɝɨ ɞɨɫɬɢɝɚɟɬ 95 % . [3] 

 

 Ɉɛɡɨɪ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ 
ɨɱɢɫɬɤɢ ɪɟɡɟɪɜɭɚɪɨɜ ɨɬ ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɞɢɧ ɢɡ ɷɬɚɩɨɜ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɚ ɢɦɟɧɧɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ. Ⱦɚɧɧɵɣ ɷɬɚɩ ɨɱɢɫɬɤɢ 

ɩɪɨɜɨɞɢɬɫɹ ɩɭɬɟɦ ɮɥɨɬɚɰɢɢ ɪɚɫɬɜɨɪɟɧɧɵɦ ɚɡɨɬɨɦ ɫ ɰɟɥɶɸ ɭɞɚɥɟɧɢɹ 

ɨɫɬɚɬɨɱɧɵɯ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɢ ɨɫɬɚɬɨɱɧɵɯ ɫɜɨɛɨɞɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɉɪɢɦɟɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɝɚɡɚ ɢɦɟɧɧɨ ɚɡɨɬɚ, ɚ ɧɟ ɜɨɡɞɭɯɚ ɢɥɢ 

ɤɢɫɥɨɪɨɞɚ, ɨɛɭɫɥɨɜɥɟɧɨ ɫɨɜɪɟɦɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɨɨɪɭɠɟɧɢɣ, ɚ ɢɦɟɧɧɨ ɤ ɩɨɥɧɨɣ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɮɥɨɬɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ. Ɍɚɤ 

ɤɚɤ, ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ 

ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɦɚɫɥɚ, ɬɨ ɩɪɢ ɤɨɧɬɚɤɬɟ ɞɚɧɧɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ ɫ ɤɢɫɥɨɪɨɞɨɦ (Ɇɢɧɢɦɚɥɶɧɨɟ ɜɡɪɵɜɨɨɩɚɫɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 

ɤɢɫɥɨɪɨɞɚ (ɆȼɋɄ) ɜ ɝɚɡɨɜɨɣ ɫɦɟɫɢ — 12 %), ɞɚɠɟ ɛɟɡ ɢɫɤɪɵ, ɜɨɡɧɢɤɚɟɬ ɜɡɪɵɜ. 

ɉɨɷɬɨɦɭ ɩɪɢɦɟɧɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɤɚɱɟɫɬɜɟ ɝɚɡɚ ɞɥɹ ɮɥɨɬɚɰɢɢ ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨ. Ɍɚɤ ɠɟ ɜ ɫɨɨɪɭɠɟɧɢɹɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɝɚɡɨɜɚɹ «ɩɨɞɭɲɤɚ», 

ɩɪɟɞɨɯɪɚɧɹɸɳɚɹ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬ ɡɚɩɚɯɨɜ ɢ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ. ɇɚ 
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ɫɥɭɱɚɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 

ɫɢɝɧɚɥɢɡɚɰɢɢ ɨɛ ɨɛɧɚɪɭɠɟɧɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɫɦɟɫɢ ɝɚɡɚ. 

 ɋɢɫɬɟɦɚ ɮɥɨɬɚɰɢɢ ɪɚɫɬɜɨɪɟɧɧɵɦ ɚɡɨɬɨɦ (Dissolved Nitrogen Flotation — 

DNF) ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ: – ɤɨɚɝɭɥɹɰɢɨɧɧɵɣ ɛɚɫɫɟɣɧ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɨɩɬɢɦɚɥɶɧɭɸ ɤɨɚɝɭɥɹɰɢɸ ɤɨɥɥɨɢɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ 

ɧɟɣɬɪɚɥɢɡɚɰɢɸ ɪɇ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɚ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɯɥɨɪɢɞ ɠɟɥɟɡɚ 

FeCl3. Ɍɚɤ ɠɟ ɱɚɫɬɨ ɛɚɫɫɟɣɧ ɨɫɧɚɳɚɟɬɫɹ ɦɟɲɚɥɤɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɫɬɟɩɟɧɶ ɫɦɟɲɢɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɤɨɚɝɭɥɹɧɬɨɦ; – ɩɨɬɨɱɧɚɹ 

ɤɨɚɝɭɥɹɰɢɹ, ɜɵɩɨɥɧɹɟɦɚɹ ɫ ɩɨɦɨɳɶɸ ɜɜɨɞɢɦɨɝɨ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɥɢɦɟɪɚ; – 

ɩɥɚɫɬɢɧɱɚɬɵɣ ɮɥɨɬɚɬɨɪ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɦɨɞɭɥɶɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ 

ɛɥɨɤ. Ɏɥɨɬɚɬɨɪ ɨɫɧɚɳɟɧ ɩɥɚɫɬɢɧɱɚɬɵɦ ɷɥɟɦɟɧɬɨɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɡɨɧɭ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɯɜɚɬɚ ɡɚɝɪɹɡɧɟɧɢɣ, ɜ ɤɨɬɨɪɨɣ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɫɬɨɤɨɜ ɢ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɡɚɯɜɚɬɚ 

ɜɡɜɟɫɟɣ. Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɢɦɟɸɳɢɟ ɪɚɡɧɭɸ ɩɥɨɬɧɨɫɬɶ, ɛɭɞɭɬ 

ɩɨɞɧɢɦɚɬɶɫɹ ɢ ɮɨɪɦɢɪɨɜɚɬɶ ɫɥɨɣ ɜɫɩɥɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 

ɩɨɤɚɡɚɬɟɥɹɯ ɫɤɨɪɨɫɬɢ. Ȼɵɫɬɪɨ ɩɨɞɧɢɦɚɸɳɢɟɫɹ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɛɭɞɭɬ 

ɩɨɞɧɢɦɚɬɶɫɹ ɞɨ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɹɱɟɣɤɢ ɪɚɡɞɟɥɟɧɢɹ, ɚ ɛɨɥɟɟ ɦɟɥɤɢɟ, ɦɟɞɥɟɧɧɨ 

ɩɨɞɧɢɦɚɸɳɢɟɫɹ ɱɚɫɬɢɰɵ ɛɭɞɭɬ ɨɬɞɟɥɹɬɶɫɹ ɩɥɚɫɬɢɧɱɚɬɵɦ ɷɥɟɦɟɧɬɨɦ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɩɟɪɟɞ ɜɵɯɨɞɨɦ ɢɡ ɮɥɨɬɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

 ȼ ɞɚɧɧɨɦ ɷɥɟɦɟɧɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɨɮɪɵ ɞɥɹ ɭɫɢɥɟɧɢɹ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ 

ɧɟɛɨɥɶɲɢɦɢ ɯɥɨɩɶɹɦɢ ɢ ɦɢɤɪɨɩɭɡɵɪɶɤɚɦɢ, ɭɜɟɥɢɱɢɜɚɹ ɢɯ ɪɚɡɦɟɪ ɢ 

ɩɥɚɜɭɱɟɫɬɶ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɦ ɩɨɞɧɢɦɚɬɶɫɹ ɞɨ ɭɪɨɜɧɹ ɜɫɩɥɵɜɲɢɯ ɜɟɳɟɫɬɜ. 

Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɫɬɟɤɚɟɬ ɜɧɢɡ ɩɨ ɷɥɟɦɟɧɬɭ, ɫɨɛɢɪɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɮɥɨɬɚɬɨɪɚ ɫɟɬɶɸ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɜɵɯɨɞ ɢɡ ɭɫɬɚɧɨɜɤɢ; – 

ɦɢɤɪɨɩɭɡɵɪɶɤɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɚɡɨɬɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɧɚɞɥɟɠɚɳɟɣ ɮɥɨɬɚɰɢɢ, 

ɩɨɥɭɱɚɸɬ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɰɢɪɤɭɥɹɰɢɢ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɚɡɨɬ ɜ ɤɚɱɟɫɬɜɟ 

ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɝɚɡɚ. Ɉɩɬɢɦɚɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɦɢɤɪɨɩɭɡɵɪɶɤɨɜ ɫɱɢɬɚɟɬɫɹ ɪɚɡɦɟɪ 

30–40 ɦɤɦ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ, ɫɨɡɞɚɧɧɚɹ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɭɫɬɨɣɱɢɜɨɣ ɫɤɨɪɨɫɬɢ ɢ ɧɚ 



20  
  

ɧɟɩɪɟɪɵɜɧɨɣ ɨɫɧɨɜɟ, ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɹɦ ɞɥɹ ɧɚɞɥɟɠɚɳɟɝɨ 

ɪɚɫɬɜɨɪɟɧɢɹ ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɝɚɡɚ ɢ ɫɨɡɞɚɧɢɹ ɦɢɤɪɨɩɭɡɵɪɶɤɨɜ. 

 Ɍɚɤɠɟ ɨɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ ɡɚɯɜɚɬɚ, ɩɨɡɜɨɥɹɹ 

ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɯɥɨɩɶɹɦ ɢ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɦ ɩɭɡɵɪɶɤɚɦ ɚɡɨɬɚ, ɤɨɬɨɪɵɟ 

ɨɛɪɚɡɨɜɵɜɚɸɬ ɫɤɨɩɥɟɧɢɹ ɯɥɨɩɶɟɜ ɢ ɩɭɡɵɪɶɤɨɜ; – ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɨɬɯɨɞɨɜ, 

ɩɨɡɜɨɥɹɸɳɚɹ ɧɟɩɪɟɪɵɜɧɨ ɭɞɚɥɹɬɶ ɜɫɩɥɵɜɲɢɟ ɢ ɨɫɚɠɞɟɧɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ, 

ɫɨɫɬɨɢɬ ɢɡ ɫɤɪɟɛɤɚ ɢ ɜɪɚɳɚɸɳɢɯɫɹ ɦɟɲɚɥɨɤ, ɨɫɧɚɳɟɧɧɵɯ ɪɟɞɭɤɬɨɪɧɵɦɢ 

ɞɜɢɝɚɬɟɥɹɦɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɟɝɭɥɢɪɨɜɤɢ ɩɟɪɟɦɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ; – ɭɫɬɚɧɨɜɤɚ 

ɮɥɨɬɚɰɢɢ ɪɚɫɬɜɨɪɟɧɧɵɦ ɚɡɨɬɨɦ ɨɫɧɚɳɚɟɬɫɹ ɝɟɪɦɟɬɢɱɧɨɣ ɤɪɵɲɤɨɣ, 

ɩɨɡɜɨɥɹɸɳɟɣ ɫɨɡɞɚɜɚɬɶ ɝɚɡɨɜɭɸ «ɩɨɞɭɲɤɭ» ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚɩɚɯɨɜ ɢ ɜɵɛɪɨɫɨɜ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ), ɭɫɬɪɚɧɹɹ ɪɢɫɤ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɪɟɫɭɪɫɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɦɟɫɬɨ ɦɨɞɭɥɶɧɨɣ ɝɚɡɨɨɱɢɫɬɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɩɥɚɡɦɟɧɧɨ-ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɬɢɩɚ ɨɬɩɪɚɜɥɹɬɶ ɱɚɫɬɶ ɨɬɯɨɞɹɳɟɝɨ ɝɚɡɚ ɧɚ ɛɥɨɤ 

ɤɨɦɩɥɟɤɫɧɨɣ ɨɫɭɲɤɢ ɢ ɨɱɢɫɬɤɢ ɝɚɡɚ (ȻɄɈɈ) ɢ ɜɨɡɜɪɚɳɚɬɶ ɱɚɫɬɶ ɚɡɨɬɚ ɜ 

ɤɨɥɥɟɤɬɨɪ ɡɚɜɨɞɫɤɨɣ ɫɟɬɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɟɰɢɤɥɟ ɧɚ 

ɩɥɨɳɚɞɤɟ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɬɨɱɧɵɯ ɜɨɞ. [4] 

 

 ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɩɨɞɯɨɞɵ ɤ 
ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɫɨɟɞɢɧɟɧɢɣ 
ɚɡɨɬɚ ɜ ɥɨɤɚɥɶɧɵɯ ɨɱɢɫɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɹɯ 

Ɉɞɧɢɦ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɦɢɪɟ ɹɜɥɹɟɬɫɹ 

ɛɢɨɥɨɝɢɱɟɫɤɢɣ (ɜ ɪɚɡɧɵɯ ɦɨɞɢɮɢɤɚɰɢɹɯ). Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ 

ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɫɩɨɫɨɛɵ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ, ɩɪɢɦɟɧɢɦɵɯ ɜ 

ɭɫɥɨɜɢɹɯ ɅɈɋ ɦɚɥɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɫɬɟɦɵ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɚɥɟɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

Ⱦɚɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɡɚɤɪɟɩɥɟɧɨ ɜ ɩɨɫɬɚɧɨɜɥɟɧɢɢ ɏȿɅɄɈɆ, ɜ ɤɨɬɨɪɨɦ Ɋɨɫɫɢɹ ɢ 
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ɞɪɭɝɢɟ ɫɬɪɚɧɵ Ȼɚɥɬɢɣɫɤɨɝɨ ɪɟɝɢɨɧɚ ɜɡɹɥɢ ɨɛɹɡɚɬɟɥɶɫɬɜɚ ɩɨ ɫɨɤɪɚɳɟɧɢɸ ɫɛɪɨɫɚ 

ɫɨɟɞɢɧɟɧɢɣ ɚɡɨɬɚ ɢ ɮɨɫɮɨɪɚ [1]. ȼ ɨɫɧɨɜɟ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɥɟɠɚɬ ɞɜɚ 

ɩɪɢɧɰɢɩɚ: ɋɩɨɫɨɛɧɨɫɬɶ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɪɟɜɪɚɳɚɬɶ ɩɪɢɦɟɫɢ ɜɨɞɵ ɜ 

ɛɢɨɦɚɫɫɭ ɤɥɟɬɤɢ ɢ ɜɧɟɤɥɟɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ ɋɩɨɫɨɛɧɨɫɬɶ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɛɢɨɮɥɨɤɭɥɹɧɬɵ ɢ ɫ ɢɯ ɩɨɦɨɳɶɸ ɨɛɪɚɡɨɜɵɜɚɬɶ ɦɧɨɝɨɤɥɟɬɨɱɧɵɟ 

ɚɝɪɟɝɚɬɵ, ɥɟɝɤɨ ɨɬɞɟɥɢɦɵɟ ɨɬ ɜɨɞɵ. 

Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɚɤɠɟ ɩɨɥɭɱɟɧɢɸ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ, ɩɨɫɤɨɥɶɤɭ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɪɨɞɭɤɬɚɦɢ 

ɪɟɚɤɰɢɢ ɹɜɥɹɟɬɫɹ ɛɢɨɝɚɡ (ɫɦɟɫɶ CO2 ɢ Cɇ4 ɜ ɫɨɨɬɧɨɲɟɧɢɢ 1:3). Ⱦɨɤɚɡɚɧɨ, ɱɬɨ, 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɬɨɱɧɨɣ ɜɨɞɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, 

ɢɡɦɟɧɹɟɬɫɹ ɬɚɤɠɟ ɫɨɫɬɚɜ ɛɢɨɝɚɡɚ ɢ ɞɨɥɹ ɦɟɬɚɧɚ ɜ ɧɟɣ. Ɍɚɤɢɟ ɟɟ ɤɨɦɩɨɧɟɧɬɵ, ɤɚɤ 

ɭɝɥɟɜɨɞɵ, ɛɟɥɤɢ, ɠɢɪɵ ɢɦɟɸɬ ɜɵɯɨɞ ɛɢɨɝɚɡɚ 0,83; 0,72; 1,43 (ɫɦ3/ɝ), ɜ ɤɨɬɨɪɨɦ 

ɞɨɥɹ ɦɟɬɚɧɚ ɫɨɫɬɚɜɥɹɟɬ (%) 50; 71; 70 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɨ ɜɫɟɦ ɦɢɪɟ ɩɪɢɧɹɬɨ 

ɞɜɚ ɩɨɞɯɨɞɚ ɤ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ, ɰɟɥɶɸ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 

ɫɨɡɞɚɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɣ. ɍɞɚɥɟɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɤɚɤ ɜ ɚɷɪɨɛɧɵɯ ɭɫɥɨɜɢɹɯ, ɬɚɤ ɢ ɜ 

ɚɧɚɷɪɨɛɧɵɯ ɭɫɥɨɜɢɹɯ [5]. Ɉɛɪɚɛɨɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɡɦɨɠɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɢɤɪɨɛɧɵɯ ɚɝɪɟɝɚɬɨɜ 3 ɬɢɩɨɜ: ɫɬɚɬɢɱɟɫɤɢɟ (ɜ ɛɢɨɮɢɥɶɬɪɚɯ), ɜ ɜɢɞɟ ɦɚɤɪɨɱɚɫɬɢɰ 

(ɜ ɪɟɚɤɬɨɪɚɯ ɫ ɩɫɟɜɞɨɨɠɢɠɟɧɧɵɦ ɫɥɨɟɦ), ɮɥɨɤɤɭɥɵ (ɜ ɚɤɬɢɜɧɨɦ ɢɥɟ) [4]. Ⱦɥɹ 

ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɨɱɢɫɬɤɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɡɟɪɜɵ ɧɟ ɬɨɥɶɤɨ ɦɢɤɪɨɛɧɵɯ ɫɨɨɛɳɟɫɬɜ ɢ 

ɛɢɨɰɟɧɨɡɨɜ [7]. ȼ ɚɷɪɨɛɧɵɯ ɭɫɥɨɜɢɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɤɬɢɜɧɵɣ ɢɥ (ɢɥɢ 

ɛɢɨɩɥɟɧɤɚ), ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɤɨɩɥɟɧɢɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɵɯ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɭɬɟɣ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 

ɩɪɨɰɟɫɫɚ ɧɢɬɪɢɮɢɤɚɰɢɢ-ɞɟɧɢɬɪɢɮɢɤɚɰɢɢ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɢɞɟ ɛɢɨɩɥɟɧɤɢ. ɇɚ ɫɟɝɨɞɧɹ ɫɭɳɟɫɬɜɭɸɬ 

ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɫɨɟɞɢɧɟɧɢɣ ɚɡɨɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɛɢɨɦɚɫɫ. Ɉɧɢ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɪɢɧɰɢɩɨɦ ɪɚɛɨɬɵ. 
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Ɍɚɤ, ɫɭɳɟɫɬɜɭɸɬ ɛɢɨɪɟɚɤɬɨɪɵ ɫ ɞɜɢɠɟɧɢɟɦ ɜɨɞɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɩɨɞɜɢɠɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɡɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɫ ɞɜɢɠɟɧɢɟɦ ɡɚɝɪɭɡɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɨɞɵ. 

Ⱦɜɢɠɟɧɢɟ ɜɨɞɵ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɤɚɤ ɫɜɟɪɯɭ ɜɧɢɡ, ɬɚɤ ɢ ɫɧɢɡɭ ɜɜɟɪɯ. 

ȿɜɪɨɩɟɣɫɤɨɟ ɩɨɤɨɥɟɧɢɟ ɡɚɬɨɩɥɟɧɧɵɯ ɛɢɨɮɢɥɶɬɪɨɜ (ɮɢɥɶɬɪɵ ȼ2ɚ) ɫ 

ɦɧɨɝɨɫɥɨɣɧɨɣ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɡɚɝɪɭɡɤɨɣ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 2-ɣ ɢ 3-ɣ 

ɫɬɭɩɟɧɟɣ ɨɱɢɫɬɤɢ. Ȼɢɨɩɥɟɧɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɸ ɫɥɨɠɧɵɟ ɫɨɨɛɳɟɫɬɜɚ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ [10]. ɗɬɢ ɦɢɤɪɨɛɧɵɟ 

ɫɨɨɛɳɟɫɬɜɚ ɱɚɫɬɨ ɫɨɫɬɨɹɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɨɜ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɚɸɬ ɞɪɭɝ ɞɪɭɝɭ 

ɪɚɡɪɭɲɚɬɶ ɫɥɨɠɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɩɨɩɚɞɚɧɢɟ ɤɨɬɨɪɵɯ ɜ ɜɨɞɧɭɸ 

ɫɪɟɞɭ ɤɪɚɣɧɟ ɧɟɠɟɥɚɬɟɥɶɧɨ [3]. ɇɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɢɨɩɥɟɧɨɤ ɧɚɯɨɞɹɬɫɹ 

ɚɷɪɨɛɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɜɵɞɟɥɹɸɳɢɟ ɝɢɞɪɨɥɢɬɢɱɟɫɤɢɟ ɮɟɪɦɟɧɬɵ. ȼ ɫɨɫɬɚɜ 

ɛɨɥɟɟ ɝɥɭɛɨɤɢɯ ɫɥɨɟɜ ɛɢɨɩɥɟɧɨɤ ɜɯɨɞɹɬ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɝɟɧɟɪɢɪɭɸɳɢɟ ɢ 

ɩɨɬɪɟɛɥɹɸɳɢɟ ɜɨɞɨɪɨɞ, ɚ ɬɚɤɠɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɛɪɨɠɟɧɢɹ. ɉɨɫɥɟɞɧɢɟ 

ɩɪɨɢɡɜɨɞɹɬ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɜɨɞɨɪɨɞɚ, ɢ 

ɩɨɥɭɱɚɸɬ ɨɬ ɧɢɯ ɭɝɥɟɪɨɞ ɢ ɷɧɟɪɝɢɸ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɚɯɚɪɨɜ. 

ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɦɟɬɚɛɨɥɢɱɟɫɤɢɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦ ɦɟɠɞɭ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ, 

ɨɧɢ ɜɵɞɟɥɹɸɬ ɫɢɝɧɚɥɶɧɵɟ ɦɨɥɟɤɭɥɵ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɦɟɠ- ɢ 

ɜɧɭɬɪɢɜɢɞɨɜɭɸ ɤɨɦɦɭɧɢɤɚɰɢɸ. ɗɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ 

ɮɚɤɬɨɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɛɢɨɩɥɟɧɤɢ [9]. ɇɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɢɨɩɥɟɧɨɤ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɢɦɟɸɬ ɝɟɨɦɟɬɪɢɹ 

ɢ ɫɬɪɭɤɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ. Ƚɪɭɛɵɟ ɢ ɩɨɪɢɫɬɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 

ɫɩɨɫɨɛɫɬɜɭɸɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɛɢɨɩɥɟɧɤɢ. Ɉɛɪɚɡɨɜɚɧɢɟ ɛɢɨɩɥɟɧɤɢ ɭɫɤɨɪɹɟɬɫɹ 

ɧɚ ɩɥɚɫɬɢɤɚɯ ɫ ɝɢɞɪɨɮɨɛɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɉɨɥɢɦɟɪɧɵɟ ɧɨɫɢɬɟɥɢ ɜɵɫɨɤɨɣ 

ɩɥɨɬɧɨɫɬɢ (ɩɨɥɢɫɬɢɪɨɥ, ɩɨɥɢɷɬɢɥɟɧ, ɩɨɥɢɩɪɨɩɢɥɟɧ, ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ ɢ 

ɩɨɥɢɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬ-ɦɟɬɚɤɪɢɥɚɬ) ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɟɣ ɝɢɞɪɨɮɨɛɧɨɫɬɶɸ ɢ 

ɩɨɥɹɪɧɨɫɬɶɸ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɡɚɪɹɞɚ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ 

ɛɢɨɩɥɟɧɨɤ. ɇɨ ɥɭɱɲɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɢɨɩɥɟɧɨɤ ɨɛɥɚɞɚɟɬ 

ɩɨɥɢɩɪɨɩɢɥɟɧ [15]. ɂɡ ɜɫɟɝɨ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɜɵɜɨɞɵ: 1) ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɦɟɬɨɞɨɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 
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ɜɨɞ ɨɬ ɫɨɟɞɢɧɟɧɢɣ ɚɡɨɬɚ ɜ ɭɫɥɨɜɢɹɯ ɅɈɋ ɹɜɥɹɟɬɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɨɝɨ ɛɢɨɰɟɧɨɡɚ. 2) Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɣ 

ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɦɚɥɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɨɛɪɚɧɧɭɸ ɚɫɫɨɰɢɚɰɢɸ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 3) ɇɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɨɦɨɳɶɸ ɛɢɨɩɥɟɧɤɢ ɜɥɢɹɟɬ ɦɚɬɟɪɢɚɥ 

ɧɨɫɢɬɟɥɹ. ɉɨɥɢɦɟɪɧɵɣ ɧɨɫɢɬɟɥɶ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɟɧ ɞɥɹ ɢɦɦɨɛɢɥɢɡɚɰɢɢ 

ɦɢɤɪɨɮɥɨɪɵ. [5] 

 

Вɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 
ɩɪɟɞɩɪɢɹɬɢɹ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɞɨ ɢ 
ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɦɟɬɨɞɨɦ ɮɥɨɤɭɥɹɰɢɢ 

ɐɟɥɶ ɪɚɛɨɬɵ — ɨɩɪɟɞɟɥɢɬɶ ɷɤɨɥɨɝɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɈɈɈ «Ɇɟɞɧɨɝɨɪɫɤɢɣ ɦɟɞɧɨ-ɫɟɪɧɵɣ ɤɨɦɛɢɧɚɬ» ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ ɦɟɬɨɞɨɦ 

ɮɥɨɤɭɥɹɰɢɢ. ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɥɟɤɫɚ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɜ ɧɟɡɚɜɢɫɢɦɨɣ ɯɢɦɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɰɟɯɚ 

ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɪɨɥɹ ɩɪɨɞɭɤɰɢɢ ɈɈɈ «Ɇɟɞɧɨɝɨɪɫɤɢɣ ɦɟɞɧɨ-ɫɟɪɧɵɣ 

ɤɨɦɛɢɧɚɬ». Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɨɰɟɧɢɜɚɥɚɫɶ ɫ ɩɨɦɨɳɶɸ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢɧɞɟɤɫɚ ɋɬɶɸɞɟɧɬɚ ɞɥɹ ɡɚɜɢɫɢɦɵɯ ɜɵɛɨɪɨɤ. ɂɫɯɨɞɧɵɦɢ 

ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɹɜɢɥɢɫɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɢɧɫɬɪɭɤɰɢɹ Ɍɂ 

41848759–14/2–06–2011«Ɉɱɢɫɬɤɚ ɩɨɞɨɬɜɚɥɶɧɵɯ ɜɨɞ ɢ ɪɟɤɢ Ⱦɠɟɪɟɤɥɹ ɦɟɬɨɞɨɦ 

ɮɥɨɤɭɥɹɰɢɢ» ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɢɧɫɬɪɭɤɰɢɹ Ɍɂ 41848759–02/11–29–2014 

«Ɉɱɢɫɬɤɚ ɜɨɞ ɦɟɬɨɞɨɦ ɮɥɨɤɭɥɹɰɢɢ ɧɚ ɭɱɚɫɬɤɟ ɛɪɢɤɟɬɢɪɨɜɚɧɢɹ 

Ɇɟɞɟɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ», ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɨɬɞɟɥɨɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɈɈɈ «Ɇɟɞɧɨɝɨɪɫɤɢɣ ɦɟɞɧɨ-ɫɟɪɧɵɣ ɤɨɦɛɢɧɚɬ». ɂɫɫɥɟɞɨɜɚɧɢɸ ɩɨɞɜɟɪɝɚɥɢɫɶ 

ɞɜɚ ɭɱɚɫɬɤɚ — ɭɱɚɫɬɨɤ ɛɪɢɤɟɬɢɪɨɜɚɧɢɹ ɦɟɞɟɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɢ ɭɱɚɫɬɨɤ 

ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɰɟɯɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɡɚ 2017 ɝɨɞ. Ⱥɧɚɥɢɡ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɚɡɥɢɱɢɣ 

ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɜɨɞɨɪɨɞɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɞɨ ɢ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɨɣ ɜɨɞɵ 

ɦɟɬɨɞɨɦ ɮɥɨɤɭɥɹɰɢɢ ɭɱɚɫɬɤɚ ɦɟɞɟɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɈɈɈ «Ɇɟɞɧɨɝɨɪɫɤɢɣ 
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ɦɟɞɧɨ-ɫɟɪɧɵɣ ɤɨɦɛɢɧɚɬ» ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɨ ɢɧɞɟɤɫɭ ɋɬɶɸɞɟɧɬɚ ɞɥɹ ɡɚɜɢɫɢɦɵɯ 

ɜɵɛɨɪɨɤ: 

ȼ ɞɜɭɯ ɜɵɛɨɪɤɚɯ 12 ɱɥɟɧɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɪɹɞɚ. ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 

ɩɟɪɟɞ ɨɱɢɫɬɤɨɣ ɫɬɨɱɧɵɯ ɜɨɞ ɭɱɚɫɬɤɚ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɰɟɯɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɈɈɈ 

«Ɇɟɞɧɨɝɨɪɫɤɢɣ ɦɟɞɧɨ-ɫɟɪɧɵɣ ɤɨɦɛɢɧɚɬ» ɡɚ 2017 ɝɨɞ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 

2,9–5,1. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɜɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ 

ɜ ɩɪɟɞɟɥɚɯ 7,8–8,9. ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɩɟɪɟɞ ɨɱɢɫɬɤɨɣ ɫɬɨɱɧɵɯ ɜɨɞ 

ɭɱɚɫɬɤɚ ɛɪɢɤɟɬɢɪɨɜɚɧɢɹ ɦɟɞɟɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɈɈɈ «Ɇɟɞɧɨɝɨɪɫɤɢɣ ɦɟɞɧɨ-

ɫɟɪɧɵɣ ɤɨɦɛɢɧɚɬ» ɡɚ 2017 ɝɨɞ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 2,6–3,7. ɉɨɫɥɟ ɨɱɢɫɬɤɢ 

ɜɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ 6,0–8,8. ɉɟɪɟɯɨɞ 

ɜɨɞɨɪɨɞɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɫɬɨɱɧɨɣ ɜɨɞɵ ɦɟɞɟɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɢɡ ɫɢɥɶɧɨɤɢɫɥɨɣ ɜ 

ɧɟɣɬɪɚɥɶɧɭɸ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ CaOɬɨɜ.= 10–13 %, ɤɨɬɨɪɨɟ 

ɩɪɢɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɬɨɜɚɪɧɨɣ ɢɡɜɟɫɬɢ ɫ ɫɨɞɟɪɠɚɧɢɟɦ CaOɚɤɬ. ɧɟ ɦɟɧɟɟ 75 %. 

Ɋɚɫɱɟɬ ɢɧɞɟɤɫɚ ɋɬɶɸɞɟɧɬɚ ɞɥɹ ɡɚɜɢɫɢɦɵɯ ɜɵɛɨɪɨɤ ɩɨ ɩɪɢɡɧɚɤɭ «ɜɨɞɨɪɨɞɧɵɣ 

ɩɨɤɚɡɚɬɟɥɶ» ɞɨ ɢ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɭɱɚɫɬɤɚ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɰɟɯɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɡɚ 

2017 ɝ.: tɮ = 13,973; tɤɪ = 2,201, (ɩɪɢ p < 0,05). ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ , 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɢɡɭɱɟɧɧɨɣ ɜɵɛɨɪɤɟ ɜɨɞɨɪɨɞɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɢɯ 

ɡɧɚɱɟɧɢɣ ɜɨɞɨɪɨɞɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɞɨ ɢ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɨɣ ɜɨɞɵ ɭɱɚɫɬɤɚ 

ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɰɟɯɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɈɈɈ «Ɇɟɞɧɨɝɨɪɫɤɢɣ ɦɟɞɧɨ-ɫɟɪɧɵɣ 

ɤɨɦɛɢɧɚɬ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵ. Ɋɚɫɱɟɬ ɢɧɞɟɤɫɚ ɋɬɶɸɞɟɧɬɚ ɞɥɹ 

ɡɚɜɢɫɢɦɵɯ ɜɵɛɨɪɨɤ ɩɨ ɩɪɢɡɧɚɤɭ «ɜɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ» ɞɨ ɢ ɩɨɫɥɟ ɨɱɢɫɬɤɢ 

ɭɱɚɫɬɤɚ ɛɪɢɤɟɬɢɪɨɜɚɧɢɹ ɦɟɞɟɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɡɚ 2017 ɝ.: tɮ = 19,619; tɤɪ = 

2,201, (ɩɪɢ p < 0,05). ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ , ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɢɡɭɱɟɧɧɨɣ 

ɜɵɛɨɪɤɟ ɜɨɞɨɪɨɞɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɜɨɞɨɪɨɞɧɨɝɨ 

ɩɨɤɚɡɚɬɟɥɹ ɞɨ ɢ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɨɣ ɜɨɞɵ ɭɱɚɫɬɤɚ ɛɪɢɤɟɬɢɪɨɜɚɧɢɹ 

ɦɟɞɟɩɥɚɜɢɥɶɧɨɝɨ ɰɟɯɚ ɈɈɈ «Ɇɟɞɧɨɝɨɪɫɤɢɣ ɦɟɞɧɨ-ɫɟɪɧɵɣ ɤɨɦɛɢɧɚɬ ɹɜɥɹɟɬɫɹ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵ. [6] 

 



25  
  

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɞɜɭɯɤɚɦɟɪɧɨɣ ɮɥɨɬɚɰɢɨɧɧɨɣ 
ɦɚɲɢɧɵ ɫ ɷɠɟɤɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɚɷɪɚɰɢɢ ɫ 
ɞɢɫɩɟɪɝɚɬɨɪɨɦ 

Ɋɚɫɫɦɨɬɪɟɧɚ ɞɜɭɯɤɚɦɟɪɧɚɹ ɮɥɨɬɚɰɢɨɧɧɚɹ ɦɚɲɢɧɚ ɫ 

ɷɠɟɤɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɚɷɪɚɰɢɢ ɫ ɞɢɫɩɟɪɝɚɬɨɪɨɦ. ɉɨɤɚɡɚɧɨ, 

ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɞɢɫɩɟɪɝɚɬɨɪɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 

ɩɨɥɢɦɨɞɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɭɡɵɪɶɤɨɜ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɝɪɭɩɩɚɦɢ. Ɉɬɦɟɱɟɧɚ 

ɜɚɠɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɩɪɨɰɟɫɫɚ ɤɚɤ 

ɨɞɧɨɝɨ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɪɚɫɱɟɬɚ ɮɥɨɬɚɬɨɪɚ. 

ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɞɜɭɯɤɚɦɟɪɧɨɣ ɮɥɨɬɚɰɢɨɧɧɨɣ 

ɦɚɲɢɧɵ ɫ ɷɠɟɤɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɚɷɪɚɰɢɢ ɫ ɞɢɫɩɟɪɝɚɬɨɪɨɦ, 

ɭɱɢɬɵɜɚɸɳɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɚɜɚ ɩɭɡɵɪɶɤɨɜ ɢ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɤɚɦɟɪɚɯ. ȼ ɨɫɧɨɜɭ 

ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɩɪɨɰɟɫɫɚ 

ɩɨɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɧɨɝɨɫɬɚɞɢɣɧɨɣ ɦɨɞɟɥɢ ɮɥɨɬɚɰɢɢ, 

ɜ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɚɡɞɟɥɟɧɢɟ ɩɭɡɵɪɶɤɨɜ ɧɚ ɧɟɫɤɨɥɶɤɨ 

ɝɪɭɩɩ ɩɨ ɪɚɡɦɟɪɚɦ. Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɨɛɫɬɚɧɨɜɤɚ ɜ 

ɤɚɦɟɪɚɯ ɭɱɬɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɪɚɜɧɟɧɢɣ ɞɥɹ ɪɟɚɤɬɨɪɨɜ 

ɢɞɟɚɥɶɧɨɝɨ ɫɦɟɲɟɧɢɹ ɢ ɜɵɬɟɫɧɟɧɢɹ. ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ 

ɞɜɭɯɤɚɦɟɪɧɨɣ ɮɥɨɬɚɰɢɨɧɧɨɣ ɦɚɲɢɧɵ ɫ ɷɠɟɤɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɨɣ ɚɷɪɚɰɢɢ ɫ ɞɢɫɩɟɪɝɚɬɨɪɨɦ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɚɜɬɨɦɨɣɤɢ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ 

ɫɢɫɬɟɦɵ ɚɷɪɚɰɢɢ, ɤɨɧɫɬɚɧɬ ɩɪɨɰɟɫɫɚ, ɜɪɟɦɟɧɢ ɮɥɨɬɚɰɢɢ ɢ 

ɯɚɪɚɤɬɟɪɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɮɥɨɬɨɦɚɲɢɧɵ. 

ɉɪɢɜɟɞɟɧɧɵɣ ɩɪɢɦɟɪ ɩɨɤɚɡɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɮɥɨɬɚɰɢɨɧɧɨɣ 

ɭɫɬɚɧɨɜɤɢ. 
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 1.3 Ɋɚɛɨɱɚɹ ɝɢɩɨɬɟɡɚ 

ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɨɤɚɡɚɧɚ ɛɥɨɱɧɚɹ ɫɯɟɦɚ ȺɋɊ ɫɨ ɫɬɚɛɢɥɢɡɚɰɢɟɣ ɤɚɱɟɫɬɜɚ 

ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɩɨɬɨɤɚ ɪɟɰɢɪɤɭɥɹɰɢɢ, ɧɟɫɭɳɟɝɨ ɜɨ 

ɮɥɨɬɚɬɨɪ ɦɟɥɤɨɞɢɫɩɟɪɫɧɭɸ ɝɚɡɨɜɭɸ ɮɚɡɭ. ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɜɵɯɨɞɟ ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 1, ɦɭɬɧɨɦɟɪɚ 3, 

ɢɡɦɟɪɹɸɳɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɜ ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ, 

ɪɚɫɯɨɞɨɦɟɪɚ 2, ɪɟɝɭɥɹɬɨɪɨɜ 4 ɢ 8, ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 5 ɢ 7, ɨɞɢɧ ɢɡ 

ɤɨɬɨɪɵɯ ɪɟɝɭɥɢɪɭɟɬ ɪɚɫɯɨɞ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ, ɧɚɫɵɳɚɟɦɨɝɨ ɜɨɡɞɭɯɨɦ 

ɜ ɧɚɩɨɪɧɨɦ ɪɟɫɢɜɟɪɟ 6, ɚ ɞɪɭɝɨɣ ɪɚɫɯɨɞ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜɨ 

ɮɥɨɬɚɬɨɪ.  

ɋ ɦɭɬɧɨɦɟɪɚ 3, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɜɵɯɨɞɟ,  ɩɪɢ ɩɪɟɜɵɲɟɧɢɟ ɡɚɞɚɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɫɢ ɜ ɜɨɞɟ, ɧɚ ɪɟɝɭɥɹɬɨɪ 5 ɩɨɫɬɭɩɚɟɬ ɫɢɝɧɚɥ. 

Ɋɟɝɭɥɹɬɨɪ 5 ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ 5, ɤɨɬɨɪɵɣ 

ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɯɨɞ ɩɨɬɨɤɚ ɪɟɰɢɪɤɭɥɹɰɢɢ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ  

ɪɟɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɩɨɬɨɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜɨɣ ɫɮɟɪɵ 

ɩɟɪɟɧɨɫɢɦɨɣ ɜɨ ɮɥɨɬɚɬɨɪ. ɇɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ 

ɦɭɬɧɨɫɬɢ ɨɱɢɳɟɧɧɵɯ ɫɬɨɤɨɜ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɫɯɨɞɚ ɩɨɬɨɤɚ 

ɪɟɰɢɪɤɭɥɹɰɢɢ ɱɟɪɟɡ ɮɥɨɬɚɰɢɨɧɧɵɣ ɪɟɡɟɪɜɭɚɪ ɩɨɹɜɥɹɟɬɫɹ ɫɢɝɧɚɥ ɨɬɤɥɨɧɟɧɢɹ 

ɧɚ ɜɵɯɨɞɟ ɪɚɫɯɨɞɨɦɟɪɚ 2, ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɟɝɭɥɹɬɨɪ 8. ɗɬɨɬ ɪɟɝɭɥɹɬɨɪ, 

ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ 7, ɭɦɟɧɶɲɚɟɬ ɩɨɫɬɭɩɥɟɧɢɟ 

ɫɬɨɱɧɨɣ ɜɨɞɵ ɜɨ ɮɥɨɬɚɬɨɪ, ɨɛɟɫɩɟɱɢɜɚɹ ɩɨɫɬɨɹɧɫɬɜɨ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ 

ɱɟɪɟɡ ɧɟɝɨ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɫɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɮɥɨɬɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɉɩɢɫɚɧɧɚɹ ȺɋɊ ɩɨɡɜɨɥɹɟɬ 

ɫɨɤɪɚɬɢɬɶ ɨɛɴɟɦ ɮɥɨɬɚɬɨɪɨɜ ɩɨɱɬɢ ɧɚ 20% ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɡɚɞɚɧɧɨɝɨ 

ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ.  
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1 – ɮɥɨɬɚɬɨɪ; 2 – ɪɚɫɯɨɞɨɦɟɪ; 3 – ɦɭɬɧɨɦɟɪ; 4, 8 – ɪɟɝɭɥɹɬɨɪ; 5, 7 – 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ; 6 – ɫɚɬɭɪɚɬɨɪ  

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ȺɋɊ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɢ  

  

  Вɵɜɨɞɵ  
 

  ɇɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɥɢɬɟɪɚɬɭɪɧɨɝɨ ɨɛɡɨɪɚ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɞɟɥɚɧ ɜɵɜɨɞ: ɜ ɧɚɫɬɨɹɳɢɯ ɭɫɥɨɜɢɹɯ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɝɥɭɛɨɤɭɸ ɨɱɢɫɬɤɭ, ɞɥɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɹɜɥɹɟɬɫɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɦɟɬɨɞ. Ɍɚɤɠɟ 

ɞɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɲɢɪɨɤɨ ɩɪɢɦɟɧɢɬɶ ɫɪɟɞɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɭɩɪɚɜɥɟɧɢɹ.  
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2 ɂɆɂɌАɐɂɈɇɇɈȿ ɆɈȾȿɅɂɊɈВАɇɂȿ ɋɂɋɌȿɆɕ ɈɑɂɋɌɄɂ 
ɋɌɈɑɇɕɏ ВɈȾ 

  

2.1 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ   
  

ɇɚɩɨɪɧɚɹ ɮɥɨɬɚɰɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɪɚɫɩɨɫɬɪɚɧɟɧɧɵɯ 

ɦɟɬɨɞɨɜ ɞɥɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 

ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɢ ɨɫɧɨɜɚɧ ɧɚ ɧɚɫɵɳɟɧɢɢ ɫɬɨɱɧɨɣ ɜɨɞɵ ɝɚɡɨɦ(ɜɨɡɞɭɯɨɦ) 

ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ. ȼɫɩɥɵɜɚɸɳɢɟ ɩɭɡɵɪɶɤɢ ɩɨɩɭɬɧɨ ɫɨɛɢɪɚɹ ɧɚ 

ɫɜɨɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɟɳɟɫɬɜɚ, ɨɛɪɚɡɭɸɬ ɩɟɧɭ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦɢ, ɨɬɤɭɞɚ ɨɧɚ 

ɦɟɯɚɧɢɡɦɚɦɢ ɭɞɚɥɹɟɬɫɹ.  

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɨɫɧɚɳɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɧɟɩɨɫɬɨɹɧɫɬɜɨɦ ɫɨɫɬɚɜɚ ɫɬɨɱɧɵɯ 

ɜɨɞ, ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ ɩɨɜɵɲɟɧɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɜɯɨɞɧɵɦ ɩɪɨɰɟɫɫɚɦ.  

Ɏɭɧɤɰɢɨɧаɥɶɧая ɫɯɟɦа авɬɨɦаɬɢɡаɰɢя ɩɪɨɰɟɫɫɨв ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ вɨɞ  

ɇɚ ɨɫɧɨɜɟ ɫɯɟɦɵ ȺɋɊ, ɪɢɫɭɧɨɤ 3.6, ɪɚɡɪɚɛɨɬɚɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ 

ɩɪɨɰɟɫɫɨɜ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ, 

ɪɢɫɭɧɨɤ 2.2.  

  

Ɂ – ɡɚɞɚɸɳɢɣ ɷɥɟɦɟɧɬ; Ɋ – ɪɟɝɭɥɹɬɨɪ; ɂɆ – ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ; Ɉɍ – 

ɮɥɨɬɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ; Ɋɉ – ɫɢɫɬɟɦɚ ɪɚɫɯɨɞɚ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ 



29  
  

(ɫɚɬɭɪɚɬɨɪ, ɦɭɬɧɨɦɟɪ, ɪɟɝɭɥɹɬɨɪ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ); Ⱦɪ – ɞɚɬɱɢɤ 

ɪɚɫɯɨɞɚ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ;e – ɨɲɢɛɤɚ;  – ɪɚɫɯɨɞ ɫɬɨɱɧɨɣ ɜɨɞɵ  

  

Ɋɢɫɭɧɨɤ 2.2 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ȺɋɊ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɢɢ  

  

Сɬɪɭɤɬɭɪɧая ɫɯɟɦа авɬɨɦаɬɢɡаɰɢя ɩɪɨɰɟɫɫɨв ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ вɨɞ  

ɇɚ ɨɫɧɨɜɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ȺɋɊ, ɪɢɫɭɧɨɤ 3.7, ɪɚɡɪɚɛɨɬɚɧɚ 

ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɨɜ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ, ɪɢɫɭɧɨɤ 2.3.  

  

  

W1(s) – ɉɎ ɡɚɞɚɬɱɢɤɚ; W2(s) – ɉɎ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɚ; W3(s) – ɉɎ 

ɢɫɩɨɥɧɢ-ɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ; W4(s) – ɉɎ ɮɥɨɬɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ; W5(s) – 

ɉɎ ɞɚɬɱɢɤɚ ɪɚɫɯɨɞɚ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ; W6(s) – ɉɎ ɫɢɫɬɟɦɵ ɪɚɫɯɨɞɚ 

ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ; e – ɨɲɢɛɤɚ.  

  

Ɋɢɫɭɧɨɤ 2.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȺɋɊ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɢɢ  

  

Иɫɫɥɟɞɨваɧɢɟ ɭɫɬɨɣɱɢвɨɫɬɢ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɮɥɨɬаɰɢɟɣ  

Ʉɪɢɬɟɪɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɇɚɣɤɜɢɫɬɚ.  

Ɉɩɭɛɥɢɤɨɜɚɧ ɜ 1932 ɝ. ɚɦɟɪɢɤɚɧɫɤɢɦ ɭɱɟɧɵɦ ɇɚɣɤɜɢɫɬɨɦ. Ʉɪɢɬɟɪɢɣ 

ɇɚɣɤɜɢɫɬɚ ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨɛ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɦɤɧɭɬɨɣ ɋȺɍ (ɪɢɫɭɧɨɤ 2.4) 
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ɩɨ ɚɦɩɥɢɬɭɞɧɨ-ɮɚɡɨɜɨɣ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɡɨɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ 

[63].  

   

Ɋɢɫɭɧɨɤ 2.4 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɡɚɦɤɧɭɬɨɣ ɋȺɍ  

  

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɢɝɧɚɥɚ 

ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɡɚɞɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ:  

  

                               (3.17)  

  

Ɋɚɫɫɦɨɬɪɢɦ ɡɧɚɦɟɧɚɬɟɥɶ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɡɚɦɤɧɭɬɨɣɫɢɫɬɟɦɵ:  

  

                         (3.18)  

  

ɑɢɫɥɢɬɟɥɶ ɜɵɪɚɠɟɧɢɹ (3.18) Dɪɚɡ(s) + Kɪɚɡ(s) ɟɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ 

ɩɨɥɢɧɨɦ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ Dɡ(s), ɡɧɚɦɟɧɚɬɟɥɶ Dɪɚɡ(s) – 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɩɨɥɢɧɨɦ ɪɚɡɨɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ.  

Ɍɚɤ ɤɚɤ ɜ ɬɟɯɧɢɱɟɫɤɢ ɪɟɚɥɢɡɭɟɦɵɯ ɫɢɫɬɟɦɚɯ ɩɨɪɹɞɨɤ ɩɨɥɢɧɨɦɚ Kɪɚɡ(s) 

ɧɟ ɜɵɲɟ ɩɨɪɹɞɤɚ ɩɨɥɢɧɨɦɚ Dɪɚɡ(s), ɬɨ ɩɨɪɹɞɤɢ ɩɨɥɢɧɨɦɨɜ ɱɢɫɥɢɬɟɥɹ ɢ 

ɡɧɚɦɟɧɚɬɟɥɹ ɜɵɪɚɠɟɧɢɹ (3.18) ɪɚɜɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɪɚɜɧɵ n. Ɍɨɝɞɚ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɩɨɥɢɧɨɦɵ ɪɚɡɨɦɤɧɭɬɨɣ ɢ ɡɚɦɤɧɭɬɨɣ ɋȺɍ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɹɦ:  

  

            (3.19)  

  

Ɂɚɦɟɧɢɦ s = jω, ɬɨɝɞɚ:  

  

               (3.20)  

  

ɉɪɢɦɟɦ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɡɚɦɤɧɭɬɨɣ ɋȺɍ Dɡ(s) = 0 

ɢɦɟɟɬ l ɩɪɚɜɵɯ ɤɨɪɧɟɣ ɢ (n – l) ɥɟɜɵɯ ɤɨɪɧɟɣ. Ⱥ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɟ 

ɭɪɚɜɧɟɧɢɟ ɪɚɡɨɦɤɧɭɬɨɣ ɋȺɍ Dɪɚɡ(s) = 0 – k ɩɪɚɜɵɯ ɢ (n – k) ɥɟɜɵɯ ɤɨɪɧɟɣ. 

Ɍɨɝɞɚ ɩɪɢɪɚɳɟɧɢɟ ɚɪɝɭɦɟɧɬɚ ɜɟɤɬɨɪɚ 1 + Wɪɚɡ(jω) ɪɚɜɧɨ:  

  

          (3.21)  

  

Ⱦɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɦɤɧɭɬɨɣ ɋȺɍ ɧɟɨɛɯɨɞɢɦɨ ɢ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɜɫɟ 

ɤɨɪɧɢ ɟё ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɛɵɥɢ ɥɟɜɵɦɢ, ɬ. ɟ. l = 0.  

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɭɦɦɚɪɧɵɣ ɩɨɜɨɪɨɬ ɜɟɤɬɨɪɚ 1 + Wɪɚɡ(jω) 

ɭɫɬɨɣɱɢɜɨɣ ɋȺɍ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɱɚɫɬɨɬɵ ɨɬ 0 ɞɨ 

+  ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ k  

ɇɚ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚɱɚɥɨ ɜɟɤɬɨɪɚ (1+Wɪɚɡ(jω)) ɧɚɯɨɞɢɬɫɹ ɜ 

ɬɨɱɤɟ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ: (-1; j0), ɚ ɤɨɧɟɰ ɧɚ ȺɎɑɏ ɪɚɡɨɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ, ɬ. ɤ. 

Wɪɚɡ(jω) ɟɫɬɶ ɚɦɩɥɢɬɭɞɧɨ-ɮɚɡɨɜɚɹ ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɡɨɦɤɧɭɬɨɣ 

ɫɢɫɬɟɦɵ.  
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ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɸɬ ɮɨɪɦɭɥɢɪɨɜɤɢ ɤɪɢɬɟɪɢɹ ɇɚɣɤɜɢɫɬɚ. ȿɫɥɢ 

ɪɚɡɨɦɤɧɭɬɚɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɨɣɱɢɜɚɹ, k = 0, ɬɨ ɞɥɹ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɢ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ 

ɚɦɩɥɢɬɭɞɧɨ-ɮɚɡɨɜɚɹ ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɡɨɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ  ɨɬ 0 ɞɨ+∞ ɧɟ ɨɯɜɚɬɵɜɚɥɚ ɬɨɱɤɭ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ [-1; j0] 

(ɪɢɫɭɧɨɤ 2.5).  

  

  

  

Ɋɢɫɭɧɨɤ 2.5 – Ƚɨɞɨɝɪɚɮ ȺɎɑɏ ɭɫɬɨɣɱɢɜɨɣ ɋȺɍ  

  

ɇɚ ɪɢɫɭɧɤɟ 2.6 ɢɡɨɛɪɚɠɟɧɵ ɩɪɢɦɟɪɵ ɚɦɩɥɢɬɭɞɧɨ-ɮɚɡɨɜɵɯ ɱɚɫɬɨɬɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɨɦɤɧɭɬɵɯ ɫɢɫɬɟɦ.  
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1 – ɡɚɦɤɧɭɬɚɹ ɫɢɫɬɟɦɚ ɚɛɫɨɥɸɬɧɨ ɭɫɬɨɣɱɢɜɚ; 2 – ɡɚɦɤɧɭɬɚɹ ɫɢɫɬɟɦɚ 

ɭɫɥɨɜɧɨ  

ɭɫɬɨɣɱɢɜɚ; 3 – ɡɚɦɤɧɭɬɚɹ ɫɢɫɬɟɦɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɤɨɥɟɛɚɬɟɥɶɧɨɣ ɝɪɚɧɢɰɟ 

ɭɫɬɨɣɱɢɜɨɫɬɢ; 4 – ɡɚɦɤɧɭɬɚɹ ɫɢɫɬɟɦɚ ɧɟɭɫɬɨɣɱɢɜɚɹ  

  

Ɋɢɫɭɧɨɤ 2.6 – Ɍɢɩɨɜɵɟ ɝɨɞɨɝɪɚɮɵ ȺɎɑɏ ɪɚɡɨɦɤɧɭɬɵɯ ɋȺɍ  

  

ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ.  

ɇɚ ɨɫɧɨɜɟ ɨɩɢɫɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ 

ɩɨɥɭɱɟɧɧɵɯ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮ.Ʉɫɟɧɨɮɨɧɬɨɜ 

Ȼ.ɋ. ɢ ɟɝɨ ɭɱɟɧɢɤɨɜ, ɪɚɡɪɚɛɨɬɚɧɚ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɜ ɫɪɟɞɟ 

MATLAB&Simulink.  

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɨɞɟɥɢ ɪɚɡɨɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7.   

ɂɫɫɥɟɞɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ ɤɪɢɬɟɪɢɸ ɇɚɣɤɜɢɫɬɚ ɜɵɩɨɥɧɟɧɨ ɜ ɫɪɟɞɟ 

MATLAB&Simulink.  
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Ɋɢɫɭɧɨɤ 3.12 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɥɢɧɟɣɧɨɣ ɪɚɡɨɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɩɪɨɜɟɪɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ  

  

ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ.  

ɉɨɥɭɱɟɧɵ ɩɟɪɟɯɨɞɧɚɹ ɢ ɢɦɩɭɥɶɫɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɪɢɫɭɧɤɢ 3.13, 3.14. 

Ɉɩɪɟɞɟɥɟɧ ɝɪɚɮɢɤ ɝɨɞɨɝɪɚɮɚ ɤɪɢɬɟɪɢɹ ɇɚɣɤɜɢɫɬɚ, ɪɢɫɭɧɨɤ 3.15.  

 

  

  

Ɋɢɫɭɧɨɤ 3.13 – ɉɟɪɟɯɨɞɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ  
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Ɋɢɫɭɧɨɤ 3.14 – ɂɦɩɭɥɶɫɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ  

   

 

  

  

Ɋɢɫɭɧɨɤ 3.15 – Ƚɨɞɨɝɪɚɮ ȺɎɑɏ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ (ɡɚɦɤɧɭɬɚɹ ɫɢɫɬɟɦɚ 

ɭɫɬɨɣɱɢɜɚ)  
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ȼɵɜɨɞ. ɂɫɫɥɟɞɭɟɦɚɹ ɫɢɫɬɟɦɚ ɭɫɬɨɣɱɢɜɚ, ɬ.ɤ. ɝɨɞɨɝɪɚɮ ɇɚɣɤɜɢɫɬɚ 

ɧɚɯɨɞɢɬɫɹ ɩɪɚɜɟɟ ɨɫɢ ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɦɢɧɭɫ 1.  

  

2.3 ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ  

ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ 

ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɪɟɞɟ SimulationInTechnic, ɪɢɫɭɧɨɤ3.16.  

  

  

Ɋɢɫɭɧɨɤ 3.16 – ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ȺɋɊ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ  

  

Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ:  

W1(s) =ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ t– 0  

     ɇɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ y0– 0  

     Ʉɨɧɟɱɧɨɟ ɫɨɫɬɨɹɧɢɟ ɭk – 20  

  

W2(s) =Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ k– 1  

     ɇɚɱɚɥɶɧɨɟ ɭɫɥɨɜɢɟ ɯ0– 0  

    

W3(s) =Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɟɧɢɹ k– 1  

     ɉɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ T– 60  
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     ɇɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ x0 - 0  

  

W4(s) =Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɟɧɢɹ k– 1  

     ɉɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ T– 400  

     ɇɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ x0 - 0  

  

W5(s) =Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɟɧɢɹ k– 1  

     ɉɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ T– 80  

     ɇɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ x0 - 0  

  

W6(s) =Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɟɧɢɹ k– 0.2  

     ɉɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ T– 100  

     ɇɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ x0 - 0  

  

ȼɵɩɨɥɧɟɧɨ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɮɥɨɬɚɰɢɟɣ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.17.  

  

 

Ɋɢɫɭɧɨɤ 3.17 – Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ  

  



38  
  

2.4 ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ  

ȼɵɩɨɥɧɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ 

ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚɩɨɪɧɨɣ ɮɥɨɬɚɰɢɟɣ.  

ɉɟɪɟɦɟɧɧɵɦ ɮɚɤɬɨɪɨɦ ɩɪɢɧɹɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɪɚɫɯɨɞɚ 

ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ, ɪɢɫɭɧɨɤ 3.18.  

  

  

Ɋɢɫɭɧɨɤ 3.18 – ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɧɚ ɹɡɵɤɟ 

SimulationInTechnic  
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Ɋɢɫɭɧɨɤ 3.19 - Ƚɪɚɮɢɤɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ k-0,2  

  

  

Ɋɢɫɭɧɨɤ 3.20 - Ƚɪɚɮɢɤɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹɩɪɢ k-0,4  

    

Ʉɨ
ɧɰ
ɟɧ
ɬɪ
ɚɰ
ɢɹ 
ɩɟ
ɧɧ
ɨɝ
ɨ 
ɫɥ
ɨɹ 
ɝ/ɥ 

  

Ʉɨ
ɧɰ
ɟɧ
ɬɪ
ɚɰ
ɢɹ  

ɩɟ
ɧɧ
ɨɝ
ɨ 
ɫɥ
ɨɹ 
ɝ/ɥ 
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Ɋɢɫɭɧɨɤ 3.21 - Ƚɪɚɮɢɤɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹɩɪɢ k-0,3  

  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 3.21.  

  

Ɍɚɛɥɢɰɚ 3.1 – ɉɨɤɚɡɚɬɟɥɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɟɪɟɞɚɱɢ ɢ ɜɪɟɦɟɧɢ  

k  
ȼɪɟɦɹ, ɫ         

0  500  1000  1500  2000  2500  3000  3500  4000  

0,2  0  8,95  14,93  17,2  18,1  18,53  18,66  18,71  18,73  

0,3  0  10,52  16,5  19,2  20,35  21,2  21,7  21,81  21,84  

0,4  0  9,8  17  20,8  22,9  24  24,3  24,7  24,74  

  

ɋɪɟɞɫɬɜɚɦɢ EXCEL ɜɵɩɨɥɧɟɧɚ ɨɛɪɚɛɨɬɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 

ɦɟɬɨɞɨɦ ɤɨɪɪɟɥɹɰɢɨɧɧɨ-ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢɩɨɫɬɪɨɟɧɢɟ 

ɝɪɚɮɢɤɨɜ,ɩɨɥɭɱɟɧɵ ɩɨɥɢɧɨɦɢɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɪɢɫɭɧɨɤ 3.22.  

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɨɩɪɟɞɟɥɹɥɚɫɶ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɞɟɬɟɪɦɢɧɚɰɢɢ. ɉɨɥɭɱɟɧɧɵɟ ɦɨɞɟɥɢ ɢɦɟɸɬ ɨɱɟɧɶ ɯɨɪɨɲɭɸ 

ɞɨɫɬɨɜɟɪɧɨɫɬɶ, R2= 0,999.  

Ʉɨ
ɧɰ
ɟɧ
ɬɪ
ɚɰ
ɢɹ 
ɩɟ
ɧɧ
ɨɝ
ɨ 
ɫɥ
ɨɹ 
ɝ/ɥ 
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Ɋɢɫɭɧɨɤ 3.22 – Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɟɧɧɨɝɨ ɫɥɨɹ (ɝ/ɥ) 

ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɨɬ ɜɪɟɦɟɧɢ  

  

ȼɵɜɨɞɵ.  

1) ɉɨɥɭɱɟɧɵ ɩɨɥɢɧɨɦɢɚɥɶɧɵɟ ɪɟɝɪɟɫɫɢɨɧɧɵɟ ɦɨɞɟɥɢ ɡɚɜɢɫɢɦɨɫɬɢ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɟɧɧɨɝɨ ɫɥɨɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ 

ɫɢɫɬɟɦɵ ɪɚɫɯɨɞɚ ɪɟɰɢɪɤɭɥɹɰɢɢ ɩɨɬɨɤɚ k= 0,2; 0,3; 0,4.  

2) ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɟɧɧɨɝɨ 

ɫɥɨɹ ɜɨɡɪɚɫɬɚɟɬ, ɚ ɦɭɬɧɨɫɬɶ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɭɦɟɧɶɲɚɟɬɫɹ.  
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  3 ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕȿ  ɂɋɋɅȿȾɈȼȺɇɂə 

ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ ɉɊɈɐȿɋɋȺ ɊȿȺȽȿɇɌɇɈɃ ɈɑɂɋɌɄɂ 

ɇȿɎɌȿɋɈȾȿɊɀȺɓɂɏ ɋɌɈɑɇɕɏ ȼɈȾ   

  

3.1 ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ  

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ   

 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɢɡɭɱɟɧɢɟ ɜɫɟɯ 

ɩɚɪɚɦɟɬɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɨɰɟɫɫ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɬɟɩɟɧɶ ɢɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɨɛɳɟɟ ɱɢɫɥɨ ɨɩɵɬɨɜ.   

ɐɟɥɶ ɪɚɛɨɬɵ: ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɪɟɚɝɟɧɬɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɫɬɨɤɨɜ ɫɨɞɟɪɠɚɳɢɯ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɟɝɨ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ.  

ɉɪɨɜɟɞɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɥɹ ɢɡɭɱɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɟ 

ɤɨɚɝɭɥɹɧɬɚ Ⱥl2(OH)5Cl×6H20 ɧɚ ɪɚɛɨɱɢɣ ɪɚɫɬɜɨɪ, ɦɨɞɢɮɢɰɢɪɭɸɳɢɣ ɫɬɨɱɧɭɸ 

ɠɢɞɤɨɫɬɶ ɫ ɡɚɞɚɧɧɵɦ ɫɨɫɬɚɜɨɦ ɢ ɫɜɨɣɫɬɜɚɦɢ.  

Ɉɤɫɢɯɥɨɪɢɞ ɚɥɸɦɢɧɢɹ Ⱥl2(OH)5Cl×6H20 ɩɪɢɝɨɬɚɜɥɢɜɚɥɢ ɪɚɫɬɜɨɪɟɧɢɟɦ 

ɫɜɟɠɟɨɫɚɠɞɟɧɧɨɝɨ Ⱥ1(Ɉɇ)3 ɜ 0,5% ɪɚɫɬɜɨɪɟ ɇɋ1  

Ɋɚɛɨɱɢɣ ɪɚɫɬɜɨɪ, ɦɨɞɢɮɢɰɢɪɭɸɳɢɣ ɫɬɨɱɧɭɸ ɠɢɞɤɨɫɬɶ ɫ ɡɚɞɚɧɧɵɦ 

ɫɨɫɬɚɜɨɦ ɢ ɫɜɨɣɫɬɜɚɦɢ, ɝɨɬɨɜɢɥɢ ɢɡ ɷɦɭɥɶɫɨɥɚ-ɋɉ-3  

ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɟɦɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɬ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɩɪɨɰɟɫɫ ɪɟɚɝɟɧɬɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ, ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ:  

X1 – ɢɫɯɨɞɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɦɝ/ɞɦ3; 

ɏ2 – ɞɨɡɚ ɨɤɫɢɯɥɨɪɢɞɚ ɚɥɸɦɢɧɢɹ ɩɨ Ⱥ12Ɉ3, ɦɝ/ɞɦ3; ɏ3 – ɪɇ.  

ɉɚɪɚɦɟɬɪɵ ɜɚɪɶɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ2.1.  

ɂɫɫɥɟɞɭɟɦɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɤɨɜ:  
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Y1 –ɨɫɬɚɬɨɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɦɝ/ɞɦ3; Y2 

– ɨɛɴɟɦ ɨɫɚɞɤɚ , %.  

  

Ɍɚɛɥɢɰɚ 2.1 - Ɏɚɤɬɨɪɵ ɢ ɭɪɨɜɧɢ ɢɯ ɜɚɪɶɢɪɨɜɚɧɢɹ  

  -

1,68  

-

1  

0  +1  +1,68  

X1  196  400  700  1000  1204  

X2  106  140  190  240  276  

X3  6,6  7,0  7,5  8,0  8,16  

  

 

 

 

 

 

 

 

 

 

 

 

 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɨ ɩɨ 

ɪɨɬɚɬɚɛɟɥɶɧɨɦɭ ɩɥɚɧɭ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ Ȼɨɤɫɚ ɢ ɏɚɧɬɟɪɚ. ɉɨ ɞɚɧɧɵɦ 

ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɷɦɩɢɪɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 

ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɫɬɚɬɨɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 

ɨɛɴɟɦɚ ɨɫɚɞɤɚ ɨɬ ɜɚɪɶɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ.  

  



 

Ɍɚɛɥɢɰɚ 2.2 – Ɇɚɬɪɢɰɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɛɟɡɪɚɡɦɟɪɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ.  

ɩ/ɩ  ɏ1  ɏ2  ɏ3  ɏ1∙ ɏ2  ɏ2∙ ɏ3  ɏ1∙ ɏ3  ɏ12  ɏ22  ɏ32  Z1  Z2  Z3  ɍ1  ɍ2  

1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  

1  1  1  1  1  1  1  1  1  1  1000  240  8  48,00  15,50  

2  -1  1  1  -1  -1  1  1  1  1  400  240  8  50,00  15,00  

3  1  -1  1  -1  1  -1  1  1  1  1000  140  8  40,00  10,00  

4  1  1  -1  1  -1  -1  1  1  1  1000  240  7  40,00  20,00  

5  -1  -1  -1  1  1  1  1  1  1  400  140  7  3,70  12,00  

6  -1  -1  1  1  -1  -1  1  1  1  400  140  8  4,90  9,00  

7  -1  1  -1  -1  1  -1  1  1  1  400  240  7  24,40  16,00  

8  1  -1  -1  -1  -1  1  1  1  1  1000  140  7  72,00  17,00  

9  -1,68  0  0  0  0  0  2,82  0  0  196  190  7,5  4,20  13,00  

10  1,68  0  0  0  0  0  2,82  0  0  1204  190  7,5  2,40  6,00  

11  0  -1,68  0  0  0  0  0  2,82  0  700  106  7,5  3,60  11,00  

12  0  1,68  0  0  0  0  0  2,82  0  700  276  7,5  2,00  18,00  

13  0  0  -1,68  0  0  0  0  0  2,82  700  190  6,6  18,20  15,00  

14  0  0  1,68  0  0  0  0  0  2,82  700  190  8,16  5,80  10,00  

15  0  0  0  0  0  0  0  0  0  700  190  7,5  16,00  14,00  



 

16  0  0  0  0  0  0  0  0  0  700  190  7,5  17,00  9,00  

17  0  0  0  0  0  0  0  0  0  700  190  7,5  4,40  10,00  

18  0  0  0  0  0  0  0  0  0  700  190  7,5  4,50  9,80  

19  0  0  0  0  0  0  0  0  0  700  190  7,5  3,90  8,50  

20  0  0  0  0  0  0  0  0  0  700  190  7,5  4,20  10,00  

23  

  



 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  

- “Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ” – ɜɫɬɪɨɟɧɧɵɣ ɩɚɤɟɬ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Excel   

- ɉɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ “Mathcad”   

ɉɨɥɭɱɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɨɬ ɪɚɡɧɵɯ ɫɩɨɫɨɛɨɜ ɜɵɞɚɜɚɥɢ 

ɢɞɟɧɬɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɝɪɚɮɢɤɨɜ ɡɚɜɢɫɢɦɨɫɬɟɣ, ɱɬɨ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɫɱɟɬɨɜ ɞɚɧɧɵɯ ɫɩɨɫɨɛɨɜ.   

ɇɢɠɟ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

“Mathcad”.  

ɉɟɪɜɵɦ ɞɟɣɫɬɜɢɟɦ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɦɚɬɪɢɰɵ ɩɥɚɧɢɪɨɜɚɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɩɨɦɨɳɶɸ ɩɚɧɟɥɢ Matrix (ɪɢɫɭɧɨɤ 2.2).  

  

Ɋɢɫɭɧɨɤ 2.2 – ɉɚɧɟɥɶ “Matrix” ɜ Mathcad  

  

Ⱦɚɥɟɟ ɜɜɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ ɬɪɟɛɭɟɦɨɟ ɜ ɦɚɬɪɢɰɟ, ɤɚɤ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.3.  

  

  

Ɋɢɫɭɧɨɤ 2.3 – ɉɚɧɟɥɶ ɜɜɨɞɚ ɪɚɡɦɟɪɚ ɦɚɬɪɢɰɵ  
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ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ ɈɄ ɩɨɥɭɱɚɟɦ ɦɚɬɪɢɰɭ ɫ ɩɭɫɬɵɦɢ ɹɱɟɣɤɚɦɢ, ɤɨɬɨɪɵɟ 

ɡɚɩɨɥɧɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɩɥɚɧɚ (ɪɢɫɭɧɨɤ 2.4).  

  

  

Ɋɢɫɭɧɨɤ 2.4 – Ɉɬɨɛɪɚɠɟɧɢɟ ɩɭɫɬɨɣ ɦɚɬɪɢɰɵ ɜ Mathcad  

  

  

ɉɨɫɥɟ ɜɜɨɞɚ ɞɚɧɧɵɯ ɩɨɥɭɱɚɟɦ ɦɚɬɪɢɰɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2.5.  

 

  

Ɋɢɫɭɧɨɤ 2.5 – Ɂɚɩɨɥɧɟɧɧɵɟ ɦɚɬɪɢɰɵ ɞɥɹ ɞɜɭɯ ɨɰɟɧɨɱɧɵɯ ɮɚɤɬɨɪɨɜ  

  

Ɍɚɤɠɟ ɜɜɨɞɢɦ ɫɬɨɥɛɟɰ ɮɭɧɤɰɢɣ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ (ɪɢɫɭɧɨɤ 2.6).  
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Ɋɢɫɭɧɨɤ 2.6 – ȼɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɞɥɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 

ɨɛɶɟɦɚ ɨɫɚɞɤɚ ɫɨɨɬɜɟɬɫɜɟɧɧɨ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ  

 

 3.2  Аɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɟɣ  

 

ȼ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ EXCELcɩɨɦɨɳɶɸ ɜɫɬɪɨɟɧɧɨɝɨ ɩɚɤɟɬɚ “ɚɧɚɥɢɡ 

ɞɚɧɧɵɯ”,ɛɵɥɢ ɜɵɱɟɫɥɟɧɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɡɚɜɢɫɢɦɨɫɬɟɣ ɜ ɢɫɫɥɟɞɨɜɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɩɟɪɟɦɟɧɧɵɯ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.29.  
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Ɋɢɫɭɧɨɤ 2.29–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɝɪɟɫɫɢɨɧɨɝɨ ɚɧɚɥɢɡɚ  

  

 

Ɋɢɫɭɧɨɤ 2.30 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɫɬɚɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɬ ɭɪɨɜɧɹ pH 

ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ  

  

  

  
y =  - 1 ,0439x 4  11,863x + 3 - 39 ,942x 2 54,233  25,801x +  + y =  - 1 ,2049x 4  13,205x + 3 - 43 ,162x 2 31,552  34,924x +  + 

y =  - ,3659x 1 4  14,546x + 3 - ,382x 46 2 16,541  44,048x +  + 
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Ɋɢɫɭɧɨɤ 2.31- Ɂɚɜɢɫɢɦɨɫɬɶ ɨɫɬɚɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɬ ɢɫɯɨɞɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɡɧɵɯ ɞɨɡ ɤɨɚɝɭɥɹɧɬɚ  

  

 

Ɋɢɫɭɧɨɤ2.32 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɫɬɚɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɬ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ 

ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ ɫɪɟɞɵ pH  

  

  
y =  - ,4221x 0 4  4,0214x + 3 - 8 ,6739x 2 +  9,6776x  - 17 , 45 y =  - 0 ,4221x 4  4,6201x + 3 - ,062x 14 2  14,018x +  + 0,7496 

y =  - 0 ,4221x 4 +  5,2188x 3 - 19 ,45x 2 +  18,358x +  26,619 
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y =  - 0 ,3635x 4  4,6712x + 3 - ,215x 18 2 31,993  16,791x +  + y =  - ,3501x 0 4 +  4,1077x 3 - ,882x 13 2 10,153  13,008x +  + 

y =  - 0 ,3366x 4 +  3,5442x 3 - ,5481x 9 2 +  9,2244x +  7,1316 
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Ɋɢɫɭɧɨɤ 2.33 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɨɫɚɞɤɚ ɨɬ ɭɪɨɜɧɹ pH ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ 

ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ  

  

 

  

Ɋɢɫɭɧɨɤ 2.34 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɨɫɚɞɤɚ ɨɬ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɪɚɡɧɵɯ ɞɨɡ ɤɨɚɝɭɥɹɧɬɚ  

  

  
y =  - ,1115x 0 4 +  1,3405x 3 - ,7079x 4 2 19,148  1,9859x +  + y =  - 0 ,1228x 4 +  1,4343x 3 - 4 ,9329x 2 17,933  2,6234x +  + 

y =  - 0 ,134x 4 +  1,528x 3 - 5 ,1579x 2 +  3,2609x +  20,475 
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y =  - ,0177x 0 4 +  0,2068x 3 - ,7103x 0 2 10,079  0,6847x +  + y =  - 0 ,0177x 4  0,2168x + 3 - 0 ,8003x 2 + 10,695  0,7572x +  
y =  - ,0177x 0 4  0,2268x + 3 - 0 ,8903x 2 +  0,8297x +  15,067 
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Ɋɢɫɭɧɨɤ 2.35 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɨɫɚɞɤɚ ɨɬ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ ɪɚɡɧɵɯ 

ɭɪɨɜɧɟɣ ɫɪɟɞɵ pH  

  

ɉɨɥɭɱɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢɦɟɸɬ ɧɟɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɢɯ ɡɧɚɱɟɧɢɹ.  

ɂɡ ɪɢɫɭɧɤɨɜ 2.29-2.35 ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɭɪɨɜɧɟ 

pH, ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ ɢɥɢ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɢɥɭɱɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 

ɨɛɥɚɞɚɸɬ ɩɨɧɢɠɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɚ ɩɪɢ ɢɯ ɩɨɜɵɲɟɧɢɢ, ɧɚɢɥɭɱɲɢɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ɛɭɞɭɬ ɢɦɟɬɶ ɩɨɜɵɲɟɧɧɵɟ ɮɚɤɬɨɪɵ.  

ɇɚɢɥɭɱɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɨɞɟɪɠɚɧɢɹ ɨɫɬɚɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɨɛɴɟɦɚ 

ɨɫɚɞɤɚ ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢ Ⱦɤ=190ɦɝ/ɞɦ3, ɋɧɩ
ɢɫɯ=700ɦɝ/ɞɦ3, pH=7,5.   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞёɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢ 

ɨɩɢɫɚɬɶ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɨɛɪɚɛɨɬɤɢ (ɞɨɡɚ Al2(OH)5Cl – 0,35÷0,375 ɝ. ɧɚ 1 ɝ.  

ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; ɪɇ=7,5).  

  

    
y =  - ,171x 0 4 +  1,9927x 3 - ,652x 6 2 14,144  6,2427x +  + y =  - 0 ,1701x 4 +  1,9534x 3 - ,3492x 6 2 +  5,9783x +  10,429 

y =  - ,1691x 0 4  1,914x + 3 - 6 ,0464x 2 +  5,7139x +  9,1591 
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ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɭɪɚɜɧɟɧɢɹɦ ɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɜ ɫɪɟɞɟ Mathcadɩɪɢ 

ɮɢɤɫɢɪɨɜɚɧɢɢ ɨɞɧɨɝɨ ɢɡ ɩɟɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (+1,68; +1; 0; -1; -1,68). 

Ɏɢɤɫɢɪɨɜɚɧɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɩɪɢɧɢɦɚɟɦ X1.  

  

  6,6         7               7,5                8         8,16  

                      ɍɪɨɜɟɧɶ Pɧ – ɫɪɟɞɵ   

  

  

Ɋɢɫɭɧɨɤ 2.41 – Ɋɟɝɭɥɢɪɨɜɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɢ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 700ɦɝ/ɞɦ3  

  

         
           

Ⱦɨ
ɡɚ 
ɤɨ
ɚɝ
ɭɥ
ɹɧ
ɬɚ 
ɦɝ
/ɥ 

  

    
10
6 

    

         

14
0 

    

         

19
0 

     

27
6 

       
24
0 

  



54  
  

  

6

,

6

            

7

              

7

,

5

                  

8          

8,16  

                       ɍɪɨɜɟɧɶ Pɧ – ɫɪɟɞɵ     

  

Ɋɢɫɭɧɨɤ 2.42 – Ɋɟɝɭɥɢɪɨɜɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɢ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 1000ɦɝ/ɞɦ3  

 6,6          7                 7,5                 8          8,16  

                       ɍɪɨɜɟɧɶ Pɧ – ɫɪɟɞɵ     

  

Ɋɢɫɭɧɨɤ 2.43 – Ɋɟɝɭɥɢɪɨɜɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɢ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 400ɦɝ/ɞɦ3  
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6,6           7                   7,5                8          8,16  

                       ɍɪɨɜɟɧɶ Pɧ – ɫɪɟɞɵ     

  

  

Ɋɢɫɭɧɨɤ 2.44 – Ɋɟɝɭɥɢɪɨɜɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɢ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 1204ɦɝ/ɞɦ3  
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Ɋɢɫɭɧɨɤ 2.45 – Ɋɟɝɭɥɢɪɨɜɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɢ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 196ɦɝ/ɞɦ3  

  

ɉɨɥɭɱɟɧɧɵɟ ɭɪɚɜɧɟɧɢɹ ɛɵɥɢ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɞɢɫɫɨɰɢɚɬɢɜɧɨ-ɲɚɝɨɜɵɦ 

ɦɟɬɨɞɨɦ. Ɉɩɬɢɦɢɡɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɢɚɝɪɚɦɦɵ, cɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ 

ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɪɟɚɝɟɧɬɧɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, cɭɱɟɬɨɦ 

ɬɟɯɧɢɤɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ.  

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɝɪɚɮɢɤɚɦ ɨɩɪɟɞɟɥɹɟɦ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɩɪɨɰɟɫɫɚ 

ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ. Ɉɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɜɵɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. Ⱦɚɧɧɵɟ ɨɛɥɚɫɬɢ 

ɩɟɪɟɫɟɱɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ ɦɚɪɤёɪɨɦ ɠɟɥɬɨɝɨ ɰɜɟɬɚ.  

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɨɜ ɩɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɟ ɩɪɢɜɨɞɢɬ ɤ ɫɦɟɳɟɧɢɟ ɨɛɥɚɫɬɢ 

ɫɨɜɦɟɫɬɧɨɣ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ ɢ 

ɭɦɟɧɶɲɟɧɢɹ ɭɪɨɜɧɹ Pɧ – ɫɪɟɞɵ. ɉɪɢ ɧɢɡɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 
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                       ɍɪɨɜɟɧɶ Pɧ   –   ɫɪɟɞɵ    
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ɜɨɞɟ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɳɟɧɢɟ ɨɛɥɚɫɬɢ ɜ ɫɬɨɪɨɧɭ ɭɦɟɧɶɲɟɧɢɹ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ ɢ 

ɩɨɜɵɲɟɧɢɢ ɫɪɟɞɵ Pɧ – ɫɪɟɞɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɚɹ ɨɩɬɢɦɢɡɚɰɢɹ ɪɟɚɝɟɧɬɧɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɨɰɟɧɨɱɧɵɯ 

ɤɪɢɬɟɪɢɟɜ.  

  

  

  

 

  

  

  

  

  

  

  

  

  

  

 4 ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ  ɫɯɟɦɵ  ɨɱɢɫɬɤɢ  

ɇɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ  

 

 4.1  Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ  
  

ȼ ɧɚɫɬɨɹɳɢɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɪɨɝɪɚɦɦɵ  

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɧɵɯ ɨɬɪɚɫɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɱɧɵɯ ɜɨɞ.   

ɋɭɳɟɫɬɜɭɟɬ ɚɤɬɭɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɱɢɫɬɤɨɣ ɫɬɨɱɧɵɯ ɜɨɞ 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. Ɉɬɦɟɬɢɦ ɧɟɤɨɬɨɪɵɟ:  
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1. ɇɟɫɩɨɫɨɛɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ 

ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ. Ɉɛɧɨɜɥɟɧɢɟ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɪɟɞɤɨ, ɩɨɷɬɨɦɭ ɮɢɡɢɱɟɫɤɨɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɭɫɬɚɪɟɜɚɧɢɟ 

ɫɨɨɪɭɠɟɧɢɣ ɧɟ ɜɫɟɝɞɚ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚ ɢɯ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɭɸ 

ɪɚɛɨɬɭ. Ɍɚɤɠɟ ɢɡ ɞɪɭɝɢɯ ɩɪɢɱɢɧ ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɱɧɵɯ 

ɜɨɞ, ɜ ɫɜɹɡɢ ɫ ɩɨɫɬɟɩɟɧɧɨ ɦɨɞɢɮɢɰɢɪɭɸɳɢɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɬɟɯɧɨɥɨɝɢɹɦɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ.  

2. Ɉɬɫɭɬɫɬɜɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɬɢɦɭɥɨɜ ɞɥɹ 

ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ 

ɭɦɟɧɶɲɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  ɢ ɭɦɟɧɶɲɟɧɢɟ ɫɛɪɚɫɵɜɚɟɦɵɯ 

ɫɬɨɤɨɜ, ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɥɢ ɩɨɜɬɨɪɧɨ-

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

3. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɝɭɛɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɬɚɤɠɟ 

ɨɤɚɡɵɜɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɧɚ ɛɨɥɶɲɢɧɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɨɛɪɚɛɨɬɤɟ 

ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɚ.   

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɯɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ.  

    

4.2  ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ  ɫɯɟɦɚ  ɨɱɢɫɬɤɢ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 
ɫɬɨɱɧɵɯ ɜɨɞ  
  

Ɉɩɢɫɚɧɢɟ ɫɯɟɦɵ  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞɩɪɟɞɨɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 

4.2, ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɣ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɝɥɭɛɨɤɭɸ ɨɱɢɫɬɤɭ ɨɬ ɪɚɫɬɜɨɪɟɧɧɵɯ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ȼɨɥɟɟ ɝɥɭɛɨɤɚɹ ɨɱɢɫɬɤɚ ɩɪɨɯɨɞɢɬ ɡɚ ɫɱɟɬ ɩɪɨɰɟɫɫɚ ɤɨɚɝɭɥɹɰɢɢ 

ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɯɥɨɩɶɟɜ ɨɫɚɞɤɚ , ɫɨɪɛɢɪɭɸɳɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɜɡɜɟɲɟɧɧɵɟ 

ɜɟɳɟɫɬɜɚ. ɋɨɜɪɟɦɟɧɧɵɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɨɬɫɬɨɣɧɢɤɢ ɭɫɬɚɧɨɜɥɟɧɵ 
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ɬɨɧɤɨɫɥɨɣɧɵɟ ɦɨɞɭɥɢ. Ɉɧɢ ɭɫɤɨɪɹɸɬ ɩɪɨɰɟɫɫɵ ɫɟɞɢɦɟɧɬɚɰɢɢ ɨɫɚɞɤɚ ɢ 

ɫɨɤɪɚɳɚɸɬ ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɨɬɫɬɨɣɧɢɤɚɯ.  

ɉɨɞɚɱɚ ɤɨɚɝɭɥɹɧɬɨɜ, ɮɥɨɤɭɥɹɧɬɨɜ ɢ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɬɪɭɣɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɪɟɚɝɟɧɬɨɜ, ɦɨɧɬɢɪɭɟɦɵɯ ɩɪɹɦɨ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɤɨɪɢɬɶ ɢ ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɞɨɛɚɜɥɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵɯ ɜɟɳɟɫɬɜ.  

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɵ ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɧɚɩɨɪɧɵɟ ɮɥɨɬɚɬɨɪɵ, ɞɥɹ ɛɨɥɟɟ 

ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ ɨɬ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ.  

ɋɯɟɦɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɤɢ ɩɨɩɚɞɚɸɬ 

ɜ ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ, ɝɞɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɪɚɫɯɨɞ ɢ ɫɨɫɬɚɜ ɫɬɨɱɧɨɣ ɜɨɞɵ. Ɂɚɬɟɦ 

ɧɚɫɨɫɨɦ ɢɡ ɪɟɡɟɪɜɭɚɪɚ-ɭɫɪɟɞɧɢɬɟɥɹ ,ɫɬɨɱɧɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɜ ɧɟɮɬɟɥɨɜɭɲɤɭ ɫ 

ɬɨɧɤɨɫɥɨɣɧɵɦɢ ɦɨɞɭɥɹɦɢ, ɩɨɡɜɨɥɹɸɳɢɟ  ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɫɬɨɤɨɜ ɜ 

ɧɟɣ ɢ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ. Ⱦɚɥɟɟ ,ɫɬɨɤɢ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ ɫ 

ɤɨɚɝɭɥɹɧɬɨɦ, ɫ ɩɨɦɨɳɶɸ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɪɟɚɝɟɧɬɨɜ, ɜɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ ɢ ɩɨɩɚɞɚɸɬ ɜ ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ 

ɤɚɦɟɪɭ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɡɚɬɟɦ , ɩɨɫɥɟ ɟɟ ɩɪɨɯɨɠɞɟɧɢɹ, ɜɦɟɫɬɟ ɫ 

ɨɛɪɚɡɭɸɳɢɦɢɫɹ ɯɥɨɩɶɹɦɢ ɩɪɨɯɨɞɹɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɡɨɧɭ 

ɢ ɬɨɧɤɨɫɥɨɣɧɵɟ ɦɨɞɭɥɢ. Ɉɫɚɞɨɤ ɢɡ ɨɬɫɬɨɣɧɢɤɚ ɫɛɪɚɫɵɜɚɟɬɫɹ ɱɟɪɟɡ ɫɢɫɬɟɦɭ 

ɭɞɚɥɟɧɢɹ ɨɫɚɞɤɚ. Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ ɱɟɪɟɡ ɫɛɨɪɧɵɟ ɠɟɥɨɛɚ ɨɬɜɨɞɢɬɫɹ ɢɡ 

ɫɨɨɪɭɠɟɧɢɹ ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɪɟɡɟɪɜɭɚɪ, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ ɩɨɞɚɟɬɫɹ ɜ ɧɚɩɨɪɧɵɣ 

ɛɚɤ ɞɥɹ ɧɚɫɵɳɟɧɢɹ ɜɨɡɞɭɯɨɦ. Ⱦɚɥɟɟ ɫɬɨɱɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜɨ ɮɥɨɬɚɰɢɨɧɧɭɸ 

ɤɚɦɟɪɭ, ɜ ɤɨɬɨɪɨɣ ɜɵɞɟɥɹɸɬɫɹ ɩɭɡɵɪɶɤɢ ɜɨɡɞɭɯɚ. ɉɭɡɵɪɶɤɢ ɚɞɫɨɪɛɢɪɭɸɬ ɧɚ 

ɫɜɨɸ ɩɨɜɟɪɯɧɨɫɬɶ ɝɢɞɪɨɮɨɛɧɵɟ ɱɚɫɬɢɰɵɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

Ɏɥɨɬɨɤɨɦɩɥɟɤɫ ɩɭɡɵɪɟɤ-ɱɚɫɬɢɰɚ ɩɨɞɧɢɦɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɢ 

ɨɛɪɚɡɭɟɬ ɮɥɨɬɨɲɥɚɦ. Ɏɥɨɬɨɲɥɚɦ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɞɚɥɹɟɬɫɹ ɫɤɪɟɛɤɨɜɵɦɢ 

ɦɟɯɚɧɢɡɦɚɦɢ. Ⱦɥɹ ɞɨɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɭɫɦɨɬɪɟɧ ɮɢɥɶɬɪ ɫ ɩɥɚɜɚɸɳɢɟ 

ɡɚɝɪɭɡɤɨɣ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ. Ⱦɚɧɧɵɣ ɮɢɥɶɬɪ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɬɨɧɤɭɸ ɝɥɭɛɨɤɭɸ ɨɱɢɫɬɤɭ ɨɬ ɪɚɫɬɜɨɪɟɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɉɱɢɳɟɧɧɵɟ 
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ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɨɫɬɭɩɚɸɬ ɜ ɪɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ ,ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ ɩɨɞɚɸɬɫɹ ɜ 

ɨɛɨɪɨɬɧɭɸ ɫɢɫɬɟɦɭ ɡɚɜɨɞɚ.  
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Ɍɚɛɥɢɰɚ 4.2 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɞɢɰɢɨɧɧɨɣ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ 

ɫɯɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ  

ɉɨɤɚɡɚɬɟɥɢ 
ɩɨɫɥɟ ɨɱɢɫɬɤɢ  

ȿɞ. 
ɢɡɦ.  

Ɍɪɚɞɢɰɢɨɧɧɚɹ ɫɯɟɦɚ  ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ 
ɫɯɟɦɚ  

ȼɡɜɟɲɟɧɧɵɟ 

ɜɟɳɟɫɬɜɚ  

ɦɝ/ɥ  5-10  1-5  

ɇɟɮɬɟɩɪɨɞɭɤɬɵ  ɦɝ/ɥ  10-15  3-10  

ɪɇ  -  8-9  8-9  

ɓɟɥɨɱɧɨɫɬɶ  ɦɝɷɤɜ/ɥ  0,2-6,2  0,2-6,2  

ɋɭɯɨɣ ɨɫɬɚɬɨɤ  ɦɝ/ɥ  30-200  20-150  

Ɉɤɢɫɥɹɟɦɨɫɬɶ  ɦɝɈ/ɥ  100  100  

SO4  ɦɝ/ɥ  200-900  150-700  

Cl  ɦɝ/ɥ  20-500  20-500  

  

Ɋɚɫɱɟɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɢɜɟɞɟɧ ɜ 

ɉɪɢɥɨɠɟɧɢɢ Ⱥ.  
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 4.4  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
  

ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɨɛɴɟɦ 

ɢɧɜɟɫɬɢɰɢɣ ɜ ɨɫɧɨɜɧɨɣ ɤɚɩɢɬɚɥ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɯ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨ ɩɟɪɢɨɞɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ.ɉɪɢ 

ɨɩɪɟɞɟɥɟɧɢɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ (ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ) ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɭɱɢɬɵɜɚɟɦ ɥɢɲɶ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɜ ɜɢɞɟ ɫɦɟɬɧɨɣ 

ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, 

ɫɨɫɬɨɹɳɢɟ ɢɡ ɡɚɬɪɚɬ:  

1) ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ;  

2) ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 3) ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɪɚɛɨɬ ɩɨ 

ɦɨɧɬɚɠɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ.  

  

ȼɵɛɨɪ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɝɨ ɜɚɪɢɚɧɬɚ ɩɪɨɢɡɜɨɞɢɥɫɹ ɧɚ ɨɫɧɨɜɟ ɫɪɚɜɧɟɧɢɹ 

ɫɭɦɦɚɪɧɵɯ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɨɬ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ.  

ȼɚɪɢɚɧɬ 1 (ɬɪɚɞɢɰɢɨɧɧɵɣ) - ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɱɚɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɫɬɨɤɨɜ.  

ȼɚɪɢɚɧɬ 2 (ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ) - ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ ɮɥɨɬɚɰɢɨɧɧɨɣ ɨɱɢɫɬɤɟ ɢ ɞɨɨɱɢɫɬɤɟ ɧɚ 

ɮɢɥɶɬɪɚɯ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɝɪɭɡɤɨɣ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɱɚɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɫɬɨɤɨɜ.  

 

ȼ ɬɚɛɥɢɰɟ 4.6 ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɪɚɜɧɢɜɚɟɦɵɯ 

ɜɚɪɢɚɧɬɨɜ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ.  
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ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ 

ɮɥɨɬɚɰɢɨɧɧɨɣ ɨɱɢɫɬɤɟ ɢ ɞɨɨɱɢɫɬɤɟ ɧɚ ɮɢɥɶɬɪɚɯ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɝɪɭɡɤɨɣ 

ɫɪɟɰɢɪɤɭɥɹɰɢɟɣ ɱɚɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɫɬɨɤɨɜ.  

  

Ɍɚɛɥɢɰɚ 4.6 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ  

ɩ/ 

ɩ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ  

ȿɞ. ɢɡɦ  

ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɩɪɨɟɤɬɵ  

Вɚɪɢɚɧɬ 1   
  

Вɚɪɢɚɧɬ 2  
  

1  2  3  4  5  

 Ʉɚɩɢɬɚɥɶɧɵɟ 

ɜɥɨɠɟɧɢɹ  
ɬ. ɪɭɛ.  7615,12  6989,6  

 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ  
ɬ.ɪɭɛ/ɝɨɞ  3704,098  3562,797  

 ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ  ɬ. ɪɭɛ.  4922,518  4681,133  

 ɋɟɛɟɫɬɨɢɦɨɫɬɶ 

ɨɱɢɫɬɤɢ  
ɪɭɛ./ɦ3  141,0  134,0  

 Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ  

ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ  
ɬ.ɪɭɛ.  19077,254  17970,92  

  

ȼɚɪɢɚɧɬɵ:   

1 (ɬɪɚɞɢɰɢɨɧɧɵɣ) - ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɱɚɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɫɬɨɤɨɜ;   

2 (ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ) - ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ ɮɥɨɬɚɰɢɨɧɧɨɣ ɨɱɢɫɬɤɟ ɢ ɞɨɨɱɢɫɬɤɟ ɧɚ 

ɮɢɥɶɬɪɚɯ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɝɪɭɡɤɨɣ ɫɪɟɰɢɪɤɭɥɹɰɢɟɣ ɱɚɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɫɬɨɤɨɜ.  
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ɇɚ ɪɢɫɭɧɤɚɯ 4.3-4.5 ɩɪɢɜɟɞɟɧɵ ɝɢɫɬɨɝɪɚɦɦɵ ɢɡɦɟɧɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ.  

  

  

1 – ɬɪɚɞɢɰɢɨɧɧɵɣ ɜɚɪɢɚɧɬ  

2 – ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ  

  

Ɋɢɫɭɧɨɤ 4.3– ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ  
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1 – ɬɪɚɞɢɰɢɨɧɧɵɣ ɜɚɪɢɚɧɬ  

2 – ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ  

  

Ɋɢɫɭɧɨɤ 4.4– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɝɢɫɬɨɝɪɚɦɦɵ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɨɱɢɫɬɤɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ  

  

1 – ɬɪɚɞɢɰɢɨɧɧɵɣ ɜɚɪɢɚɧɬ  
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2 – ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ  

  

Ɋɢɫɭɧɨɤ 4.5– ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɝɢɫɬɨɝɪɚɦɦɵ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ  

  

ȼɵɜɨɞ.  

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ. ȼɫɥɟɞɫɬɜɢɟ ɜɵɜɨɞɚ ɨ 

ɪɟɡɭɥɶɬɚɬɚɯ ɪɚɫɱɟɬɚ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɢ ɬɟɯɧɢɤɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ, ɜɚɪɢɚɧɬ ɩɪɟɞɥɨɠɟɧɧɵɣ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ 

ɫɯɟɦɵ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ 

ɢ ɪɚɰɢɨɧɚɥɶɧɵɦ.   
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ɁАɄɅɘɑȿɇɂȿ  
  

Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɡɜɨɥɢɥ ɜɵɹɜɢɬɶ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɣ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɦɟɬɨɞ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɟɬɨɞɚ ɨɱɢɫɬɤɢ ɛɵɥ ɩɪɢɧɹɬ 

ɮɢɡɢɤɨ – ɯɢɦɢɱɟɫɤɢɣ.   

1) ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɩɭɛɥɢɤɚɰɢɣ  ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɚɦ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ.   

2) ɩɪɟɞɥɨɠɟɧɢɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ;  

3) ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ 

ɮɥɨɬɚɰɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ SimInTechnic.     

4) ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɚɝɟɧɬɧɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɞɥɹ 

ɜɵɹɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɩɪɨɜɟɞёɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

  

  

  

  

  

  

  

  

  

  

  

  



70  
  

  

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈВАɇɇɕɏ ɂɋɌɈɑɇɂɄɈВ  
  

1 ɋɉ 32.13330.2012. Ʉɚɧɚɥɢɡɚɰɢɹ. ɇɚɪɭɠɧɵɟ ɫɟɬɢ ɢ ɫɨɨɪɭɠɟɧɢɹ. – 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.03-85. – ȼɜɟɞ. 29.12.2011. – Ɇɨɫɤɜɚ:    

ɈȺɈ Ɏɐɋ, 2012. – 91 ɫ.  

2 ɋɉ 30.13330.2012. ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɡɞɚɧɢɣ. – 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.01-85*. – ȼɜɟɞ. 29.12.2011. – Ɇɨɫɤɜɚ:    

ɈȺɈ Ɏɐɋ, 2012. – 65 ɫ.   

3 ɏɚɥɬɭɪɢɧɚ Ɍ.ɂ ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɚ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] : ɭɱɟɛɧɨɦɟɬɨɞɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ [ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚɩɪ. 08.04.01 

«ɋɬɪɨɢɬɟɥɶɫɬɜɨ», ɩɪɨɮɢɥɹ 08.04.01.00.01 «ȼɨɞɨɨɬɜɟɞɟɧɢɟ ɢ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ 

ɜɨɞ»] / ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, ɂɧɠ.-ɫɬɪɨɢɬ. ɢɧ-ɬ  

4 Ⱦɨɥɢɧɚ, Ʌ.Ɏ. ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ: Ɇɨɧɨɝɪɚɮɢɹ. – Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ:  

Ʉɨɧɬɢɧɟɧɬ, 2005. – 296 ɫ. ISBN 966-7873-75-7/  

5 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ / ɫɨɫɬ. ɇ. Ⱥ. ɋɟɤɭɲɢɧ // 

ɋɵɤɬ. ɥɟɫɧ. ɢɧ-ɬ. – ɋɵɤɬɵɜɤɚɪ: ɋɅɂ, 2008. – 48 ɫ.  

6 Ȼɚɠɟɧɨɜ, ȼ.ɂ. ɋɨɜɪɟɦɟɧɧɵɣ ɷɬɚɩ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɜ Ɋɨɫɫɢɢ // 

ȼɨɞɨɨɱɢɫɬɤɚ. – № 11. – 2013. – ɋ. 49–56.  

7 ɉɨɧɨɦɚɪɟɜ, ȼ.Ƚ. Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 

ɡɚɜɨɞɨɜ / ȼ.Ƚ.ɉɨɧɨɦɚɪɟɜ, ɗ.Ƚ.ɂɨɚɤɢɦɢɫ, ɂ.Ʌ.Ɇɨɧɝɚɣɬ. – Ɇɨɫɤɜɚ: ɏɢɦɢɹ, 1985. 

– 256 ɫ.  

8 ɋɬɚɯɨɜ, ȿ.Ⱥ. Ɉɱɢɫɬɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ 

ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. – Ʌɟɧɢɧɝɪɚɞ: ɇɟɞɪɚ, 1983. – 263 ɫ.  



71  
  

9 Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɠɢɪɨɜ ɢ ɛɟɥɤɨɜ (ɨɫɧɨɜɵ 

ɬɟɯɧɨɥɨɝɢɢ) /Ɇɚɪɯɚɫɢɧ ɂ.Ʌ., ɂɡɦɚɣɥɨɜɚ ȼ.ɇ., ɍɬɹɲɟɜɚ Ʌ.ɏ. ɢ ɞɪ.; ɉɨɞ ɪɟɞ. 

ɚɤɚɞ. ɂ.ȼ. ɉɟɬɪɹɧɨɜɚ-ɋɨɤɨɥɨɜɚ. –Ɇɨɫɤɜɚ: ȼɂɇɂɌɂ, 1988. – Ɍ. 20. – 176 ɫ.  

10 Ʉɚɪɟɥɢɧ ə.Ⱥ., ɉɨɩɨɜɚ ɂ.Ⱥ., ȿɜɫɟɟɜɚ Ʌ.Ⱥ. ɢ ɞɪ. Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ 

ɜɨɞ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ - Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 1982. – ɋ. 41-43  

11 Ȼɭɰɟɜɚ, Ʌ.ɂ. Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 

ɡɚɜɨɞɨɜ ɤɚɬɢɨɧɧɵɦɢ ɮɥɨɤɭɥɹɧɬɚɦɢ / Ʌ.ɂ.Ȼɭɰɟɜɚ, Ʌ.ȼ.Ƚɚɧɞɭɪɢɧɚ // 

Ɏɢɡɢɤɨɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɜ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

– Ɇɨɫɤɜɚ, 1987. – ɋ. 30–33.  

12 ȼɟɥɢɱɚɧɫɤɚɹ, Ʌ.Ⱥ. Ɉɱɢɫɬɤɚ ɧɟɪɟɝɟɧɟɪɢɪɭɟɦɵɯ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫɦɟɫɹɦɢ ɤɨɚɝɭɥɹɧɬɨɜ ɢ 

ɮɥɨɤɭɥɹɧɬɨɜ / Ʌ.Ⱥ.ȼɟɥɢɱɚɧɫɤɚɹ, ȼ.ȼ.Ɉɛɪɚɡɰɨɜ // Ɍɟɡɢɫɵ ɞɨɤɥɚɞɨɜ ȼɫɟɫɨɸɡɧɨɣ 

ɤɨɧɮɟɪɟɧɰɢɢ «Ʉɨɚɝɭɥɹɧɬɵ ɢ ɮɥɨɤɭɥɹɧɬɵ ɜ ɨɱɢɫɬɤɟ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ», 

Ɉɞɟɫɫɚ, 12–14 ɨɤɬ., 1988 ɝ. – Ʉɢɟɜ, 1988. – ɋ. 16 – 17.  

13 Ⱥɪɬɟɦɨɜɚ, ȼ.Ⱥ.Ɏɥɨɬɚɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɜɨɞ ɫ ɩɨɦɨɳɶɸ ɤɨɚɝɭ-ɥɹɧɬɨɜ 

/ ȼ.Ⱥ.Ⱥɪɬɟɦɨɜɚ, Ʌ.Ƚ.ɒɢɪɢɧɤɢɧ, Ʌ.Ⱦ.ɋɤɪɵɥɟɜ // Ɍɟɡɢɫɵ ɞɨɤɥɚɞɨɜ ȼɫɟɫɨɸɡɧɨɣ 

ɤɨɧɮɟɪɟɧɰɢɢ «Ʉɨɚɝɭɥɹɧɬɵ ɢ ɮɥɨɤɭɥɹɧɬɵ ɜ ɨɱɢɫɬɤɟ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ», 

Ɉɞɟɫɫɚ 12–14 ɨɤɬ. 1988 ɝ. – Ʉɢɟɜ,1988. – ɋ. 5.  

14 Ⱥɪɬɟɦɨɜɚ, ȼ.Ⱥ. Ɏɢɡɢɤɨ–ɯɢɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɪɨɰɟɫɫɚ ɜɵɞɟɥɟɧɢɹ 

ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɷɦɭɥɶɫɢɣ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɫ ɩɨɦɨɳɶɸ ɤɨɚɝɭɥɹɧɬɨɜ ɢ 

ɫɨɛɢɪɚɬɟɥɟɣ / ȼ.Ⱥ.Ⱥɪɬɟɦɨɜɚ, Ʌ.Ⱦ.ɋɤɪɵɥɟɜ // Ɍɟɡɢɫɵ ɞɨɤɥɚɞɨɜ ȼɫɟɫɨɸɡɧɨɣ 

ɤɨɧɮɟɪɟɧɰɢɢ «Ʉɨɚɝɭɥɹɧɬɵ ɢ ɮɥɨɤɭɥɹɧɬɵ ɜ ɨɱɢɫɬɤɟ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ», 

Ɉɞɟɫɫɚ 12–14 ɨɤɬ. 1988 ɝ. – Ʉɢɟɜ,1988. – ɋ. 6.  

15 Ɂɚɩɨɥɶɫɤɢɣ, Ⱥ.Ʉ. Ɇɟɯɚɧɢɡɦ ɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ 

ɫɭɥɶɮɚɬɨɦ ɚɥɸɦɢɧɢɹ // Ɍɟɡɢɫɵ ɞɨɤɥɚɞɨɜ ȼɫɟɫɨɸɡɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 

«Ʉɨɚɝɭɥɹɧɬɵ ɢ ɮɥɨɤɭɥɹɧɬɵ ɜ ɨɱɢɫɬɤɟ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ», Ɉɞɟɫɫɚ 12–14 

ɨɤɬ. 1988 ɝ. – Ʉɢɟɜ,1988. – ɋ. 33.  

16 ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɞɟɣɫɬɜɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ / ɂ.ɇ.Ɇɹɫɧɢɤɨɜ, 



72  
  

ɘ.Ⱥ.Ɇɟɧɲɭɬɢɧ, Ʉ.Ƚ. ɑɟɫɧɨɜɢɰɤɢɣ ɢ ɞɪ. // Ɍɟɡɢɫɵ ɞɨɤɥɚɞɨɜ ȼɫɟɫɨɸɡɧɨɣ 

ɤɨɧɮɟɪɟɧɰɢɢ «Ʉɨɚɝɭɥɹɧɬɵ ɢ ɮɥɨɤɭɥɹɧɬɵ ɜ ɨɱɢɫɬɤɟ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ», 

Ɉɞɟɫɫɚ 12–14 ɨɤɬ. 1988 ɝ. – Ʉɢɟɜ,1988. – ɋ. 142 – 143.  

17 Ⱥ.ɫ. 981240 ɋɋɋɊ, ɆɄɂ 4 ɋ 02 F 1/46. ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ / Ɍ.ə.ɏɚɥɬɭɪɢɧɚ, Ɏ.Ɇ.ɉɚɡɟɧɤɨ, Ƚ.Ɇ.Ɂɨɝɪɚɮ ɢ ɞɪ.  

18 ɉɚɡɟɧɤɨ, Ɍ.ə. ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ 

ɜɨɞɟ: ɚɜɬɨɪɟɮ. ɞɢɫ. ... ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ. – Ʌɟɧɢɧɝɪɚɞ, 1990. – 21 ɫ.  

19 Ⱥ.ɫ. 1518308 ɋɋɋɊ, ɆɄɂ 4 ɋ 02 F 8 1/46. ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ / ȼ.Ⱦ. ɇɚɡɚɪɨɜ.  

20 Ɂɚɹɜɤɚ 1–17433 əɩɨɧɢɹ, ɆɄɂ 4 ɋ 02 F 8 1/72,1/44,1/54. ɋɩɨɫɨɛ 

ɨɛɪɚɛɨɬɤɢ ɫɨɞɟɪɠɚɳɢɯ ɦɚɫɥɚ ɫɬɨɱɧɵɯ ɜɨɞ.  

21 Ⱦɟɪɹɝɢɧ, Ȼ.ȼ. Ɇɢɤɪɨɮɥɨɬɚɰɢɹ: ɜɨɞɨɨɱɢɫɬɤɚ, ɨɛɨɝɚɳɟɧɢɟ / 

Ȼ.ȼ.Ⱦɟɪɹɝɢɧ, ɋ.ɋ.Ⱦɭɯɢɧ, ɇ.ɉ.Ɋɭɥɟɜ. –Ɇɨɫɤɜɚ: ɏɢɦɢɹ, 1989. – 112 ɫ.  

22 Ⱦɟɦɢɯɨɜɚ, Ɂ.ɇ. ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɩɪɨɰɟɫɫɚ ɭɞɚɥɟɧɢɹ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɢ ɩɨɦɨɳɢ ɮɥɨɬɚɰɢɢ: Ⱥɜɬɨɪɟɮ. ɞɢɫ.... ɤɚɧɞ. ɧɚɭɤ. – Ɍɚɥɥɢɧɧ, 

1989. – 16 ɫ.  

23 ɂɫɚɛɟɧɨɜ, Ⱥ.ɉ. Ɉɱɢɫɬɤɚ ɦɚɫɥɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɨɡɨɧɢɪɨɜɚɧɢɹ ɢ ɮɥɨɬɚɰɢɢ / Ⱥ.ɉ.ɂɫɚɛɟɧɨɜ, ȿ.Ʉ.Ɋɨɳɢɧ, 

ȿ.ȼ.ȿɜɞɨɤɢɦɨɜɚ // Ɍɟɡɢɫɵ ɞɨɤɥɚɞɨɜ ȼɫɟɫɨɸɡɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ʉɨɚɝɭɥɹɧɬɵ ɢ 

ɮɥɨɤɭɥɹɧɬɵ ɜ ɨɱɢɫɬɤɟ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ», Ɉɞɟɫɫɚ, 12–14 ɨɤɬ. 1988 ɝ. – 

Ʉɢɟɜ, 1988. – ɋ. 80–84.  

24 Ȼɚɥɬɪɭɲɢɫ, Ɋ.ɋ. Ɋɟɚɝɟɧɬɧɵɣ ɫɨɫɬɚɜ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟ-ɫɨɞɟɪɠɚɳɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ / Ɋ.ɋ.Ȼɚɥɬɪɭɲɢɫ, Ɋ.ɇ.Ʉɭɛɥɢɰɤɟɧɟ, Ȼ.ɘ.Ɇɢɥɭɤɚɫ // Ɇɚɬɟɪɢɚɥɵ 

ɤɨɧɮɟɪɟɧɰɢɢ «Ⱦɨɫɬɢɠɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ ɜ ɪɟɫɩɭɛɥɢɤɟ ɢ ɜɧɟɞɪɟɧɢɟ ɢɯ 

ɪɟɡɭɥɶɬɚɬɨɜ». – ȼɢɥɶɧɸɫ, 1989. – ɋ. 23.  

25 Ⱥɥɟɤɫɟɟɜ Ⱥ. Ⱥ. ɉɟɪɫɩɟɤɬɢɜɵ ɩɪɢɦɟɧɟɧɢɹ ɪɟɚɝɟɧɬɨɜ ɢ 

ɮɢɥɶɬɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɜ ɋɒȺ / Ⱥ.Ⱥ. Ⱥɥɟɤɫɟɟɜ// 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ. 1976. - № 11.-ɋ. 33-34.  



73  
  

26 ɉɚɬɸɤ, Ʌ.Ʉ. ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɢɜɢɧɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɜ ɩɪɨɰɟɫɫɚɯ 

ɭɞɚɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɜɨɞɧɵɯ ɫɪɟɞ / Ʌ.Ʉ.ɉɚɬɸɤ, Ⱥ.Ⱥ.ɉɚɧɚɫɟɜɢɱ, 

ɇ.Ⱥ.ɇɟɦɢɧɫɤɚɹ // Ɍɟɡɢɫɵ ɞɨɤɥɚɞɨɜ ȼɫɟɫɨɸɡɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Ʉɨɚɝɭɥɹɧɬɵ ɢ 

ɮɥɨɤɭɥɹɧɬɵ ɜ ɨɱɢɫɬɤɟ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ», Ɉɞɟɫɫɚ, 12–14 ɨɤɬ. 1988 ɝ. – 

Ʉɢɟɜ, 1988. – ɋ. 146–147.  

27 ɒɚɬɰ, ȼ.Ⱦ. Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɦɢɤɪɨɩɪɢɦɟɫɟɣ ɢɡ ɜɨɞɵ ɢ ɢɯ ɚɧɚɥɢɡ 

ɦɟɬɨɞɨɦ ȼɗɀɏ / ȼ.Ⱦ.ɒɚɬɰ, Ɉ.ȼ.ɋɚɯɚɪɬɨɜɚ // Ʉɭɪɫɤ.– Ɇɨɫɤɜɚ, 1990. – ɋ. 56. 28 

Ɇɚɬɨɜ, Ȼ.Ɇ. ɗɥɟɤɬɪɨɮɥɨɬɚɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ. – Ʉɢɲɢɧɟɜ, 1982. – 

169 ɫ.  

29 Ⱥɧɨɩɨɥɶɫɤɢɣ, ȼ.ɇ. ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɮɥɨɬɚɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɜɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɪɟɚɤɬɨɪɚ ɫ ɝɚɡɨɜɵɦ ɫɥɨɟɦ: 

ɚɜɬɨɪɟɮ. ɞɢɫ.... ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ. – Ʌɟɧɢɧɝɪɚɞ, 1983. – 24 ɫ.  

30 ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɪɚɫɬɜɨɪɢɦɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ / ɉ.ɉ.ȿɪɦɚɤɨɜ, Ⱥ.ȼ.Ȼɚɯɚɪɟɜ, ɋ.Ⱥ.ɋɬɪɢɝɚ, ɋ.Ⱥ. Ƚɨɧɱɚɪɟɧɤɨ // 

ɏɢɦɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. – 1990. – N 6. – ɋ. 19–20.  

31 Ɂɚɯɜɚɬɨɜ Ƚ.ɂ. Ɉɱɢɫɬɤɚ ɜɨɞɵ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɷɥɟɤɬɪɨɧɟɣɬɪɚɥɢɡɚɰɢɟɣ. /Ƚ.ɂ. Ɂɚɯɜɚɬɨɜ, ȼ.ɇ. ɇɢɤɭɥɢɧ, ȼ.Ʉ. ɒɟɜɱɟɧɤɨ, 

Ʌ.Ɏ.ɉɨɥɟɧɨɜ // ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ.- 1985.- №2.ɋ.-19-20.  

32 Ⱥ.ɫ. 1560481 ɋɋɋɊ, ɆɄɂ 5 ɋ 02 F 8 1/46. ɗɥɟɤɬɪɨɥɢɡɟɪ ɞɥɹ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɜɨɞ / ɋ.Ⱥ.ɋɚɧɞɚɤɨɜ, Ⱥ.Ⱥ.Ȼɭɪɛɚ, ȼ.Ɉ.Ɋɹɡɚɧɨɜ, Ɋ.ɉ. 

ȼɚɫɢɥɶɟɜ.  

33 Ⱥ.ɫ. 1451099 ɋɋɋɊ, ɆɄɂ ɋ 02 F 8 1/28. ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɜɨɞ ɨɬ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɦɚɫɟɥ / ȼ.Ɇ.Ɇɨɱɚɪɨɜ, ɉ.ȼ.ɋɚɜɢɰɤɚɹ, Ɉ.Ⱥ.ȿɝɨɪɨɜɚ ɢ ɞɪ.  

34 Ⱥ.ɫ. 1444307 ɋɋɋɊ, ɆɄɂ 4 ɋ 02 F 8 1/28, Ɉ 01 N 30/08. ɋɩɨɫɨɛ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɜɨɞɧɵɯ ɫɪɟɞ / Ⱥ.ɇ.ɋɟɧɢɧ, ȼ.Ⱦ.Ƚɨɪɱɚɤɨɜ, 

Ɇ.ȼ.Ⱦɟɧɢɫɨɜɚ ɢ ɞɪ.  

35 Ⱥ.ɫ. 1452550 ɋɋɋɊ, ɆɄɂ 4 ȼ 01 Ⱦ 35/06, ȼ 03 ɋ 1/100. ɋɩɨɫɨɛ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ / ɘ.ɉ.Ȼɟɥɢɱɟɧɤɨ, Ⱥ.ɉ.Ȼɟɪɟɡɚ, Ɍ.Ɋ. Ɋɭɞɢɧ ɢ ɞɪ.  



74  
  

36 Ƚɥɚɞɤɢɯ ɘ.Ɏ. Ɏɥɨɬɚɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɢɞɪɨɮɨɛɧɵɯ ɚɞɫɨɪɛɟɧɬɨɜ/ ɘ.Ɏ.Ƚɥɚɞɤɢɯ, Ȼ.Ƚ.ɋɨɞɧɨɦɨɜ / 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ.- 1984.- № 2.- ɋ- 24-25.  

37 ɉɚɜɥɢɤ, ɉ.ȿ. ɋɨɪɛɟɧɬ ɞɥɹ ɫɛɨɪɚ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ / ɉ.ȿ.ɉɚɜɥɢɤ, Ⱥ.Ⱦ.Ȼɨɱɦɚɧɨɜ // Ɇɨɫɤɜɚ, 1989. – ɋ. 444.  

38 əɤɨɜɥɟɜ, ȼ.ɋ. ɏɪɚɧɟɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɉɪɨɛɥɟɦɵ ɡɚɳɢɬɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. –Ɇɨɫɤɜɚ: ɏɢɦɢɹ, 1987. – 152 ɫ.  

39 Ȼɚɣɤɨɜɚ, ɋ.Ⱥ. Ƚɥɭɛɨɤɚɹ ɨɱɢɫɬɤɚ ɦɚɥɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɩɨ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ ɫɬɨɱɧɵɯ ɜɨɞ ɮɢɥɶɬɪɨɜɚɧɢɟɦ: ɚɜɬɨɪɟɮ. ɞɢɫ.... ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ. 

– Ɇɨɫɤɜɚ, 1988. – 23 ɫ.  

40 Ɍɢɦɨɲɟɧɤɨ, Ɇ.ɇ. ɉɪɢɦɟɧɟɧɢɟ ɚɤɬɢɜɧɵɯ ɭɝɥɟɣ ɜ ɬɟɯɧɨɥɨɝɢɢ 

ɨɱɢɫɬɤɢ ɜɨɞɵ ɢ ɫɬɨɱɧɵɯ ɜɨɞ / Ɇ.ɇ.Ɍɢɦɨɲɟɧɤɨ, ɇ.Ⱥ.Ʉɥɟɦɟɧɤɨ // ɏɢɦɢɹ ɢ 

ɬɟɯɧɨɥɨɝɢɹ ɜɨɞɵ. – 1990. – Ɍ. 12, N 8. – ɋ. 727–738.  

41 Ɇɢɧɤɨɜɚ, ȼ. Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ, 

ɩɪɢ ɩɨɦɨɳɢ ɚɞɫɨɪɛɟɧɬɚ ɢɡ ɭɝɥɟɣ / ȼ.Ɇɢɧɤɨɜɚ, Ʌ.Ʌɸɰɤɚɧɨɜ, Ƚ.Ⱥɧɢɥɨɜɚ//  ɋ. 

766–774.  

42 ɑɢɫɬɨɜɚ Ʌ.Ɋ., Ɋɨɝɚɱ Ʌ.Ɇ., ɉɟɯɬɟɪɟɜɚ ȼ.ɋ. ɢ ɞɪ. ɍɞɚɥɟɧɢɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ // ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ. – 

1988. – N 8. – ɋ. 22–23.  

43 Ƚɭɫɚɪ Ɏ.Ƚ. Ɉ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɫɯɟɦɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ // ɗɥɟɤɬɪ. ɫɬɚɧɰɢɢ. – 1988. – N 8. – ɋ. 45–48.  

44 Ƚɪɢɰɟɜ ɇ.Ⱦ. Ⱦɨɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɢ ɮɢɥɶɬɪɚɰɢɟɣ ɱɟɪɟɡ 

ɞɪɟɜɟɫɧɭɸ ɫɬɪɭɠɤɭ/ ɇ.Ⱦ. Ƚɪɢɰɟɜ, ȼ.Ƚ. ɋɵɧɤɨɜɚ// ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ 

ɬɟɯɧɢɤɚ.-1958.-№11.-ɋ. 31-32.  

45 Ⱥ.ɫ. 1458321 ɋɋɋɊ, ɆɄɂ 4 ɋ 02 8 1/28. ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ / ɑɟɪɤɚɲɢɧ ȼ.ɇ., Ʉɨɲɭɬɢɧ ȼ.ɉ., ȼɨɪɨɛɶɟɜɚ Ʌ.ɂ. ɢ ɞɪ.  

46 Ʉɚɡɧɚɱɟɟɜɚ Ɂ.ȼ. Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɫɨɪɛɟɧɬɨɦ, ɩɨɥɭɱɟɧɧɵɦ ɢɡ 

ɨɬɯɨɞɨɜ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ: Ⱥɜɬɨɪɟɮ. ɞɢɫ.... ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ. – Ɇ., 1986. – 19 ɫ.  



75  
  

47 ɏɨɯɥɨɜɚ Ⱥ.Ⱦ., ɇɟɦɰɟɜ ȼ.Ⱥ., Ɍɚɪɧɨɩɨɥɶɫɤɚɹ Ɇ.Ƚ. ȼɵɛɨɪ 

ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɭɝɥɟɪɨɞɧɵɯ ɫɨɪɛɟɧɬɨɜ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ 

ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɧɚɦɵɜɧɵɯ ɮɢɥɶɬɪɚɯ // Ɏɢɡɢɤɨɯɢɦɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɢ ɦɟɬɨɞɵ 

ɚɧɚɥɢɡɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. – Ɇ., 1988. – ɋ. 5–7.  

48 Ⱥɯɦɟɞɨɜɚ ɉ.Ɋ., ɉɟɪɟɹɫɥɨɜɚ Ƚ.Ⱥ. Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ // ɐɜ. ɦɟɬɚɥɥɭɪɝɢɹ. – 1988. – N 12. – ɋ. 59–61.  

49 ɍɞɚɥɟɧɢɟ  ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ  ɢɡ  ɫɬɨɱɧɵɯ  ɜɨɞ  / 

 Ʌ.Ɋ.ɑɢɫɬɨɜɚ,  

Ʌ.Ɇ.Ɋɨɝɚɱ, ȼ.ɋ. ɉɟɯɬɟɪɟɜɚ ɢ ɞɪ. // ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧ. ɬɟɯɧɢɤɚ. – 1988. – N 8. – 

ɋ. 22–23.   

50 Ɋɨɞɡɢɥɥɟɪ ɂ.Ⱦ. Ⱦɨɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ 

ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɭɞɚɯ/ɂ.Ⱦ. Ɋɨɞɡɢɥɥɟɪ 

ɂ.Ⱦ., Ɂɨɬɨɜ ȼ.Ɇ.// ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ.- 1972.- №7.  

51 Ɋɨɞɢɧ ȼ.ɇ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɚɷɪɨɬɟɧɤɚɯ ɫ 

ɩɪɢɤɪɟɩɥɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɨɣ/ȼ.ɇ.Ɋɨɞɢɧ, Ⱥ.Ɏ.Ⱥɮɚɧɚɫɶɟɜɚ, Ⱥ.ȿ.  

Ʌɨɜɰɨɜ//ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɫɚɧɢɬɚɪɧɚɹ ɬɟɯɧɢɤɚ 1990.- № 5.- ɋ.23.  

52 ɋɚɠɢɧ, Ȼ.ɋ. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ/ Ȼ.ɋ. ɋɚɠɢɧ, Ɉ ɋ. Ʉɨɱɟɬɨɜ, Ʌ.ɂ. Ƚɭɞɢɦ, Ʌ.Ɇ. Ʉɨɱɟɬɨɜ. – Ɇ. – 2007. – 

391 ɫ.  

53 Ɉɱɢɫɬɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ / ɋ.ȼ. əɤɨɜɥɟɜ ɢ [ɞɪ.] – Ɇ. 

: ɋɬɪɨɣɢɡɞɚɬ, 1985. – 333 ɫ.  

54 Ʉɫɟɧɨɮɨɧɬɨɜ, Ȼ.ɋ. Ɏɥɨɬɚɰɢɨɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɜɨɞɵ, ɨɬɯɨɞɨɜ ɢ ɩɨɱɜɵ 

/ Ȼ.ɋ. Ʉɫɟɧɨɮɨɧɬɨɜ. – Ɇ.: ɇɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, 2010. – 272 ɫ.  

55 ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ: 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɛɨɪɧɢɤ / ȼ.ȼ. Ⱥɛɪɚɦɨɜ ɢ ɞɪ.; ɩɨɞ ɨɛɳɟɣ ɪɟɞ. ȼ.ə. ɉɭɬɢɥɨɜɚ. 

– Ɇ.: ɂɡɞɚɬɟɥɶɫɤɢɣ ɞɨɦ Ɇɗɂ, 2007. – 388 ɫ.  

56 ɂɨɚɤɢɦɢɫ ɗ.Ƚ. Ɏɥɨɬɚɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ/ ɗ.Ƚ. ɂɨɚɤɢɦɢɫ, Ɋ.ȼ. Ʉɚɥɧɢɧɚ, Ȼ.Ⱥ. 



76  
  

Ɇɢɬɤɚɥɟɜ// ɇɟɮɬɟɩɟɪɟɪɚɛɨɬɤɚ: ɇɨɜɨɫɬɢ ɧɟɮɬɹɧɨɣ ɬɟɯɧɢɤɢ.- 1958. -№ 10.- ɋ. 13- 

18.  

57 ȼɟɬɨɲɤɢɧ Ⱥ.Ƚ. Ɍɟɯɧɨɥɨɝɢɹ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

(ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ): ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. / Ⱥ.Ƚ. ȼɟɬɨɲɤɢɧ, Ʉ.Ɋ. Ɍɚɪɚɧɰɟɜɚ.  

– ɉɟɧɡɚ: ɂɡɞ–ɜɨ ɉɟɧɡ. ɬɟɯɧɨɥ. ɢɧ–ɬɚ, 2004. – C.167–168.  

58 Ɉɫɧɨɜɵ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɮɥɨɬɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫ 

ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɚɷɪɚɰɢɢ / Ȼ.ɋ. Ʉɫɟɧɨɮɨɧɬɨɜ, Ⱦ.ȼ. ɋɚɡɨɧɨɜ // 

ɋɚɧɬɟɯɧɢɤɚ. – 2015. – Ɍ. 6. – № 6. – ɋ. 26–29.  

59 Ʉɫɟɧɨɮɨɧɬɨɜ Ȼ.ɋ. Ɏɥɨɬɚɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ 

ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / Ȼ.ɋ. Ʉɫɟɧɨɮɨɧɬɨɜ, Ⱥ.ɋ. 

Ʉɨɡɨɞɚɟɜ, ɋ.ɇ. Ʉɚɩɢɬɨɧɨɜɚ, Ɇ.ȼ. ɂɜɚɧɨɜ, ɋ.Ⱦ. Ɇɨɪɨɡɨɜ, Ɋ.Ⱥ. Ɍɚɪɚɧɨɜ,  

Ⱥ.Ⱥ.  Ȼɚɥɢɧɚ.  Ɋɟɠɢɦ  ɞɨɫɬɭɩɚ:  voda– 

proekt.narod.ru›statiyi/Floto_NP_ned_gor.doc.  

60 Ʉɫɟɧɨɮɨɧɬɨɜ, Ȼ.ɋ. Ɏɥɨɬɚɰɢɨɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɜɨɞɵ, ɨɬɯɨɞɨɜ ɢ ɩɨɱɜɵ / 

Ȼ.ɋ. Ʉɫɟɧɨɮɨɧɬɨɜ. – Ɇ.: ɇɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, 2010. – 272 ɫ.  

61 ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ:  

ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɛɨɪɧɢɤ / ȼ.ȼ. Ⱥɛɪɚɦɨɜ ɢ ɞɪ.; ɩɨɞ ɨɛɳɟɣ ɪɟɞ. ȼ.ə. ɉɭɬɢɥɨɜɚ. – 

Ɇ.: ɂɡɞɚɬɟɥɶɫɤɢɣ ɞɨɦ Ɇɗɂ, 2007. – 388 ɫ.  

62 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ / Ⱥ.Ⱥ. 

Ɋɭɥɶɧɨɜ, Ʉ.ɘ. ȿɜɫɬɚɮɶɟɜ. – Ɇɨɫɤɜɚ: ɂɧɮɪɚ–Ɇ, 2010. – 208 ɫ.  

63 Ⱦɹɞɢɤ ȼ.Ɏ. Ɍɟɨɪɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / ȼ.Ɏ. Ⱦɹɞɢɤ, ɋ.Ⱥ. Ȼɚɣɞɚɥɢ, ɇ.ɋ. Ʉɪɢɧɢɰɵɧ; 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ.  

− Ɍɨɦɫɤ: ɂɡɞ–ɜɨ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 2011. – 196 ɫ.  

  

  

  

  

    

http://elibrary.ru/item.asp?id=25099662
http://elibrary.ru/item.asp?id=25099662
http://elibrary.ru/item.asp?id=25099662
http://elibrary.ru/item.asp?id=25099662
http://elibrary.ru/contents.asp?issueid=1528365
http://elibrary.ru/contents.asp?issueid=1528365
http://elibrary.ru/contents.asp?issueid=1528365&selid=25099662
http://elibrary.ru/contents.asp?issueid=1528365&selid=25099662


77  
  

ɉɊɂɅɈɀȿɇɂȿ А  

 

ВɋɌАВɂɌɖ ɋɌАɌɖɘ 



 

 

 

 

 

 

ɊȿɎȿɊАɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ 

ɨɱɢɫɬɤɢ ɡɚɝɪɹɡɧɟɧɢɣ ɜɨɞɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ» ɫɨɞɟɪɠɢɬ ____, 

ɫɬɪɚɧɢɰɵ  ɬɟɤɫɬɨɜɨɝɨ  ɞɨɤɭɦɟɧɬɚ____, 

ɢɥɥɸɫɬɪɚɰɢɢ___,ɮɨɪɦɭɥɵ____,ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɉɪɨɰɟɫɫ, ɨɱɢɫɬɤɚ, ɡɚɝɪɹɡɧɟɧɢɹ, ɜɨɞɚ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ.  

Ɉɛɴɟɤɬɨɦ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɡɚɝɪɹɡɧɟɧɢɣ ɜɨɞɵ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ.  

ɉɪɟɞɦɟɬɨɦ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɡɚɝɪɹɡɧɟɧɢɣ ɜɨɞɵ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ 

ɐɟɥɶɸ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

1. ɉɪɟɞɥɨɠɢɬɶ ɬɟɯɧɨɥɨɝɢɸ   ɨɱɢɫɬɤɢ ɜɨɞɵ  

2. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɨɱɢɫɬɤɢ ɜɨɞɵ ɚ в ɫɪɟɞɟ 
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