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Ɋɚɫɫɦɨɬɪɟɧɚ ɩɪɨɛɥɟɦɚ ɞɭɝɨɝɚɲɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɩɪɢɦɟɪɟ ɪɚɛɨɬɵ 
ɤɨɧɬɚɤɬɨɪɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɉɨɤɚɡɚɧɵ ɩɭɬɢ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɧɟɨɛɯɨɞɢɦɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɹɯ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ. Ɉɞɧɢɦ 
ɢɡ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɪɟɲɟɧɢɣ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ ɫɟɪɞɟɱɧɢɤɟ ɤɨɧɬɚɤɬɧɨ-

ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɬɚɤɠɟ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɫɢɫɬɟɦɵ. ɐɟɥɶɸ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ ɫɟɪɞɟɱɧɢɤɟ ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɚɤ-
ɬɨɪɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɝɧɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ. ɉɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɪɚɛɨɬɵ ɤɨɧɬɚɤɬɨɪɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɫɟɪɞɟɱɧɢɤɨɦ ɢɡ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ ɜ ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɟ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ ɫɟɪɞɟɱ-
ɧɢɤɟ ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɚɤɬɨɪɚ ɢ ɨɩɪɟɞɟɥɟɧɚ ɞɚɥɶɧɟɣɲɚɹ ɩɟɪɫɩɟɤɬɢɜɚ ɩɪɢɦɟɧɟɧɢɹ 
ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ. 

Ʉɥючевɵе ɫɥɨвɚ: ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɭɝɚ, ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɧɚɩɪɹɠɟɧɧɨɫɬɶ, ɦɚɝɧɢɬɧɚɹ ɢɧɞɭɤɰɢɹ, 
ɚɦɨɪɮɧɵɟ ɫɩɥɚɜɵ. 
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Ɋɨɡɝɥɹɧɭɬɨ ɩɪɨɛɥɟɦɭ ɞɭɝɨɝɚɫɿɧɧɹ ɜ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɟɥɟɤɬɪɢɱɧɢɯ ɚɩɚɪɚɬɿɜ ɧɚ ɩɪɢɤɥɚɞɿ ɪɨɛɨɬɢ ɤɨɧɬɚɤ-
ɬɨɪɿɜ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ. ɉɨɤɚɡɚɧɨ ɲɥɹɯɢ ɜɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ, ɨɫɧɨɜɚɧɿ ɧɚ ɧɟɨɛɯɿɞɧɢɯ ɬɟɯɧɿɱɧɢɯ ɜɢɦɨɝɚɯ, ɹɤɿ 
ɫɬɚɜɥɹɬɶɫɹ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɞɨ ɤɨɧɫɬɪɭɤɰɿɣ ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɧɢɯ ɫɢɫɬɟɦ. Ɉɞɧɢɦ ɿɡ ɩɪɨɝɪɟɫɢɜɧɢɯ ɪɿɲɟɧɶ ɞɚ-
ɧɨʀ ɩɪɨɛɥɟɦɢ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɦɨɪɮɧɢɯ ɫɩɥɚɜɿɜ ɜ ɨɫɟɪɞɿ ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɬɚɤɨɠ 
ɨɩɬɢɦɿɡɭɜɚɬɢ ɤɨɧɫɬɪɭɤɰɿɸ ɫɢɫɬɟɦɢ. Ɇɟɬɨɸ є ɜɢɡɧɚɱɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɦɨɪɮɧɢɯ ɫɩɥɚɜɿɜ ɜ ɨɫɟɪɞɿ 
ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɧɨʀ ɫɢɫɬɟɦɢ ɤɨɧɬɚɤɬɨɪɚ. Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɟɬɢ ɛɭɥɢ ɩɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɦɚɝɧɿɬɧɢɯ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ, ɦɟɯɚɧɿɱɧɢɯ ɿ ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɚ ɬɚɤɨɠ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɚɦɨɪɮɧɢɯ ɫɩɥɚɜɿɜ. ɉɪɨɜɟɞɟɧɨ 

ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɤɨɧɬɚɤɬɨɪɚ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ ɡ ɨɫɟɪɞɹɦ ɡ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ ɜ ɤɨɧɬɚɤɬ-
ɧɨ-ɞɭɝɨɝɚɫɧɿɣ ɫɢɫɬɟɦɿ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɚ ɜɢɡɧɚɱɟɧɚ ɦɨɠɥɢɜɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɦɨɪɮɧɢɯ ɫɬɚɥɟɣ ɜ 
ɨɫɟɪɞɿ ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɧɨʀ ɫɢɫɬɟɦɢ ɤɨɧɬɚɤɬɨɪɚ ɣ ɜɢɡɧɚɱɟɧɚ ɩɨɞɚɥɶɲɚ ɩɟɪɫɩɟɤɬɢɜɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɦɨɪɮɧɢɯ 
ɫɩɥɚɜɿɜ ɜ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɯ ɫɢɫɬɟɦɚɯ ɟɥɟɤɬɪɢɱɧɢɯ ɚɩɚɪɚɬɿɜ. 

Ʉɥючɨві ɫɥɨвɚ: ɟɥɟɤɬɪɢɱɧɚ ɞɭɝɚ, ɞɭɝɨɝɚɫɧɚ ɫɢɫɬɟɦɚ, ɧɚɩɪɭɠɟɧɿɫɬɶ, ɦɚɝɧɿɬɧɚ ɿɧɞɭɤɰɿɹ, ɚɦɨɪɮɧɿ ɫɩɥɚɜɢ. 

 

 ȺɄɌɍȺɅɖɇɈɋɌɖ ɊȺȻɈɌɕ. Ƚɚɲɟɧɢɟ ɷɥɟɤɬɪɢ-
ɱɟɫɤɨɣ ɞɭɝɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ ɧɚɩɪɹɠɟɧɢ-
ɟɦ ɞɨ 1000 ȼ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨ-
ɛɥɟɦ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɣ ɤɨɦ-
ɩɥɟɤɫ ɜɨɩɪɨɫɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ, ɮɢɡɢɤɢ ɢ ɷɥɟɤɬɪɨ-
ɚɩɩɚɪɚɬɨɫɬɪɨɟɧɢɹ.  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɡɚɞɚɸɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɧɟɨɛ-
ɯɨɞɢɦɵɦ ɭɫɥɨɜɢɹɦ. Ɉɫɧɨɜɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ:  

–  ɡɚɞɚɧɧɚɹ ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɨɬɤɥɸɱɚɸɳɚɹ ɢ 
ɜɤɥɸɱɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 

–  ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɝɨɪɟɧɢɹ ɞɭɝɢ ɫ ɰɟɥɶɸ 
ɭɦɟɧɶɲɟɧɢɹ ɢɡɧɨɫɚ ɤɨɧɬɚɤɬɨɜ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ 
ɤɚɦɟɪɵ; 

–  ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ; 
–  ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢ-

ɫɬɟɦɵ ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɜɵɛɪɨɫ ɩɥɚɦɟɧɢ, ɚ ɬɚɤɠɟ  

ɢɨɧɢɡɢɪɨɜɚɧɧɵɯ ɝɚɡɨɜ, ɱɬɨ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɪɨɛɨɣ 
ɢɡɨɥɹɰɢɢ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ; 

–  ɦɢɧɢɦɚɥɶɧɵɣ ɡɜɭɤɨɜɨɣ ɢ ɫɜɟɬɨɜɨɣ ɷɮɮɟɤɬɵ. 
Ƚɚɲɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɤɚɤ ɧɚ ɩɨ-
ɫɬɨɹɧɧɨɦ, ɬɚɤ ɢ ɧɚ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ 1, 2. Ɇɟɬɨɞɵ 
ɝɚɲɟɧɢɹ ɞɭɝɢ ɪɚɡɧɵɟ, ɧɨ ɩɪɢɧɰɢɩ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢ-
ɧɚɤɨɜɵɣ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ  
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɩɨɫɬɨɹɧ-
ɧɨɦ ɬɨɤɟ, ɝɚɲɟɧɢɟ ɞɭɝɢ ɩɪɨɢɫɯɨɞɢɬ ɞɨɫɬɚɬɨɱɧɨ 
ɫɥɨɠɧɨ, ɩɨɷɬɨɦɭ ɞɥɹ ɤɚɠɞɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɢɡ-
ɤɨɜɨɥɶɬɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɛɢɪɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ 
ɦɟɬɨɞ. 

ɇɚɩɪɢɦɟɪ, ɝɚɲɟɧɢɟ ɞɭɝɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɤɚ-
ɦɟɪɟ ɫ ɩɪɨɞɨɥɶɧɨɣ ɳɟɥɶɸ ɜ ɩɨɩɟɪɟɱɧɨɦ ɦɚɝɧɢɬɧɨɦ 
ɩɨɥɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟ ɭɞɚɟɬɫɹ 
ɩɨɝɚɫɢɬɶ ɞɭɝɭ ɦɟɯɚɧɢɱɟɫɤɢɦ ɪɚɫɬɹɝɢɜɚɧɢɟɦ, ɢ ɡɚ 
ɫɱɟɬ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɢɥɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ 
ɜɫɥɟɞɫɬɜɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ ɬɨɤɚ, 
ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɨ ɷɥɟɦɟɧɬɚɦ ɬɨɤɨɜɟɞɭɳɟɝɨ ɤɨɧɬɭɪɚ 
ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ Д1]. 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɩɪɚɜɢɬɶ ɞɭɝɭ ɜ ɭɡɤɭɸ ɳɟɥɶ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 
ɩɥɚɜɧɵɣ ɟɟ ɩɟɪɟɯɨɞ ɢɡ ɲɢɪɨɤɨɣ ɱɚɫɬɢ, ɤɨɬɨɪɚɹ ɫɜɹ-
ɡɚɧɚ ɫ ɤɨɧɬɚɤɬɧɵɦɢ ɩɚɪɚɦɢ, ɜ ɭɡɤɭɸ. ɉɪɢ ɷɬɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ ɞɨɫɬɚɬɨɱɧɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɩɨɩɟɪɟɱɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɭɝɚ ɢɦɟɟɬ ɧɚɩɪɚɜɥɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɜ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ [2]. 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɟɦɟɳɟ-
ɧɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ, 

ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɟɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ 
ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɢɡɧɨɫɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɨɧɬɚɤɬɨɜ. 

ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɢ ɢɡɨɛɪɟ-
ɬɟɧɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ 
ɝɚɲɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɤɚɤ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɬɚɤ ɢ ɦɚɥɵɯ ɬɨɤɨɜ ɤɨɦ-
ɦɭɬɚɰɢɨɧɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ. 

ɇɚɩɪɢɦɟɪ, ɜ ɨɞɧɨɦ ɢɡ ɬɚɤɢɯ ɢɡɨɛɪɟɬɟɧɢɣ ɩɨɤɚɡɚ-
ɧɨ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ (ɩɚɬɟɧɬ RU №82926, H01H 9/30, 
2008) ɫɨɞɟɪɠɢɬ ɝɥɚɜɧɵɟ ɤɨɧɬɚɤɬɵ, ɧɚɛɨɪ ɦɚɝɧɢɬɨ-
ɩɪɨɜɨɞɨɜ ɫ ɤɚɬɭɲɤɚɦɢ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɦɚɝɧɢɬɨɩɪɨ-
ɜɨɞɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɚɞɟɠɧɨɟ ɝɚɲɟɧɢɟ ɞɭɝɢ ɡɚ ɫɱɟɬ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɤɨɬɨɪɨɟ ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɞɭɝɢ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. Ʉɚ-
ɬɭɲɤɢ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɝɥɚɜɧɵɦɢ ɤɨɧ-
ɬɚɤɬɚɦɢ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɟɬɫɹ ɦɚɫɫɢɜ-
ɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɦɚɝɧɢɬɧɨɝɨ ɞɭɬɶɹ, ɧɢɡɤɚɹ ɬɟɯɧɨɥɨ-
ɝɢɱɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɫɥɨɠɧɵɣ ɩɪɨɰɟɫɫ ɫɛɨɪɤɢ 
ɭɫɬɪɨɣɫɬɜɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɤɨɪɨɬ-
ɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɫɨɯɪɚɧɹɟɬɫɹ 
ɛɨɥɶɲɚɹ ɨɫɬɚɬɨɱɧɚɹ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɪɢ 
ɝɚɲɟɧɢɢ ɞɭɝɢ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɨɛɪɚɬɧɨɝɨ 
ɬɨɤɚ, ɱɬɨ ɦɨɠɟɬ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɞɜɢɠɟɧɢɸ ɞɭɝɢ ɜ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɜɵɛɪɨɫɭ ɞɭɝɢ ɡɚ ɩɪɟɞɟɥɵ ɞɭɝɨɝɚɫɢ-
ɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤ ɚɜɚɪɢɣɧɨɣ 
ɫɢɬɭɚɰɢɢ. 

ɋɥɟɞɭɸɳɟɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ, ɚ ɢɦɟɧɧɨ ɫɩɨ-
ɫɨɛ ɝɚɲɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢ-
ɞɟ ɤɨɧɫɬɪɭɤɰɢɢ (ɪɢɫ. 1), ɧɚ ɤɨɬɨɪɨɣ ɫɯɟɦɚɬɢɱɧɨ 
ɢɡɨɛɪɚɠɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɦɚɝɧɢɬɧɨɝɨ ɞɭɬɶɹ ɤɨɦɦɭɬɚ-
ɰɢɨɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ.  

 

 
 

Ɋɢɫɭɧɨɤ 1 – ɍɫɬɪɨɣɫɬɜɨ ɦɚɝɧɢɬɧɨɝɨ ɞɭɬɶɹ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ 

ɉɪɢɜɟɞɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɦɚɝɧɢɬɨɩɪɨ-
ɜɨɞ ɫ ɤɚɬɭɲɤɨɣ 2 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ 
ɞɭɬɶɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɩɟɪɜɨɦ ɫɬɟɪɠɧɟ ɦɚɝɧɢɬɨ-
ɩɪɨɜɨɞɚ 1. ɇɚ ɜɬɨɪɨɦ ɫɬɟɪɠɧɟ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɡɚ-
ɤɪɟɩɥɟɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɚɬɭɲɤɚ 3 ɫ ɤɨɧɞɟɧɫɚɬɨ-
ɪɨɦ 4, ɤɨɬɨɪɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɨɟɞɢɧɟɧ ɫ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɤɚɬɭɲɤɨɣ ɬɚɤ, ɱɬɨ ɨɧɢ ɨɛɪɚɡɭɸɬ ɤɨɥɟɛɚ-
ɬɟɥɶɧɵɣ ɤɨɧɬɭɪ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ  
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ, ɧɚɞɟɠɧɨɫɬɢ ɢ ɭɜɟɥɢɱɟɧɢɸ 
ɫɪɨɤɚ ɫɥɭɠɛɵ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɚɩɩɚɪɚɬɚ Д3]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɬɚɤɨɦ ɫɩɨɫɨɛɟ ɦɚɝɧɢɬɧɨɝɨ ɞɭɬɶɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɨɫɬɚɬɨɱ-
ɧɵɦ ɦɚɝɧɢɬɧɵɦ ɩɨɬɨɤɨɦ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ  
ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɤɨɧɞɟɧɫɚɬɨɪ ɫɨɡɞɚɟɬ ɤɨɥɟɛɚ-
ɬɟɥɶɧɵɣ ɡɚɬɭɯɚɸɳɢɣ ɩɪɨɰɟɫɫ. ɗɬɨ ɩɪɢɜɨɞɢɬ  
ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ ɫɧɢɠɟɧɢɸ ɚɦɩɥɢɬɭɞɵ ɬɨɤɚ ɜ  
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤɚɬɭɲɤɟ, ɩɨɥɧɨɣ ɩɨɬɟɪɟ ɷɧɟɪɝɢɢ 
ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ ɢ ɪɚɡɦɚɝɧɢɱɢɜɚɧɢɸ ɦɚɝɧɢ-
ɬɨɩɪɨɜɨɞɚ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɧɟɫɨɦɧɟɧɧɨ, 
ɢɦɟɸɬ ɤɚɤ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɢ. Ɉɛ-
ɳɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɥɹ ɧɢɯ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɝɚ-
ɛɚɪɢɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɨɣ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ, 
ɫɧɢɠɟɧɢɸ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɧɚ ɦɢɪɨɜɨɦ 
ɪɵɧɤɟ, ɝɞɟ ɰɟɧɹɬɫɹ ɛɨɥɟɟ ɦɢɧɢɚɬɸɪɧɵɟ ɷɥɟɤɬɪɨɬɟɯ-
ɧɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɫ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɛɟɡ-
ɨɩɚɫɧɨɫɬɶɸ ɢɯ ɪɚɛɨɬɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
ɜɵɯɨɞɹɬ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ 
ɷɥɟɦɟɧɬɵ ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ, ɢɥɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɫɨɞɟɪɠɚɳɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɛɥɚɞɚɸɳɢɟ 
ɭɧɢɤɚɥɶɧɵɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɢɥɢ ɦɚɝɧɢɬɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ. 

ɇɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɲɢɪɨɤɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɟ-
ɪɢɚɥɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɦɚɝɧɢɬɨɩɪɨɜɨɞɨɜ  
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ  
ɢ ɚɩɩɚɪɚɬɨɜ. Ɉɞɧɢɦɢ ɢɡ ɬɚɤɢɯ ɭɧɢɤɚɥɶɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ ɹɜɥɹɸɬɫɹ ɚɦɨɪɮɧɵɟ ɫɩɥɚɜɵ. Ⱦɚɧɧɵɟ ɫɩɥɚɜɵ  
ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɟɪɞɟɱɧɢɤɚɯ ɬɪɚɧɫɮɨɪ-
ɦɚɬɨɪɨɜ, ɧɨ ɤɪɭɝ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɯ ɫɜɨɣɫɬɜ  
ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢɡɭɱɟɧ, ɩɨɷɬɨɦɭ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ  
ɧɟ ɬɨɥɶɤɨ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɧɨ ɢ ɜ ɞɪɭɝɢɯ  
ɷɥɟɦɟɧɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ  
ɢ ɚɩɩɚɪɚɬɨɜ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ ɫɟɪɞɟɱɧɢɤɟ ɤɨɧ-
ɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɚɤɬɨɪɚ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɬɨɤɚ. 

ɆȺɌȿɊɂȺɅ ɂ ɊȿɁɍɅɖɌȺɌɕ ɂɋɋɅȿȾɈȼȺɇɂɃ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɩɪɨɝɪɟɫɫ 
ɧɟɦɵɫɥɢɦ ɛɟɡ ɫɨɡɞɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɧɰɢɩɢ-
ɚɥɶɧɨ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɷɬɨɦɭ 
ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɦɚɝɧɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɟ ɩɨɫɬɨɹɧɧɨ ɜɨɡɪɚɫɬɚɟɬ. ɇɨ, ɧɟ-
ɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ 
ɩɪɢɤɥɚɞɧɵɯ ɪɚɛɨɬ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɧɨɝɢɟ ɜɨ-
ɩɪɨɫɵ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɦɚɝ-
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ɧɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɡɭɱɟɧɵ ɟɳɟ ɧɟɞɨɫɬɚɬɨɱɧɨ. 
ɇɚɩɪɢɦɟɪ, ɧɟ ɞɨ ɤɨɧɰɚ ɨɩɪɟɞɟɥɟɧ ɦɟɯɚɧɢɡɦ ɧɚɦɚɝ-
ɧɢɱɢɜɚɧɢɹ ɢ ɩɟɪɟɦɚɝɧɢɱɢɜɚɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢ-
ɚɥɚ, ɤɨɬɨɪɵɣ ɨɛɭɫɥɨɜɥɟɧ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɫɩɢɧɨɜɨɣ 
ɩɥɨɬɧɨɫɬɢ ɷɥɟɤɬɪɨɧɨɜ, ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɡɨɧɧɨɣ 
ɫɬɪɭɤɬɭɪɨɣ ɦɟɠɞɨɦɟɧɧɵɯ ɝɪɚɧɢɰ ɢ ɟɝɨ ɪɟɚɥɶɧɨɣ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ ɩɪɢ ɪɚɫɳɟɩɥɟɧɢɢ ɷɧɟɪɝɟ-
ɬɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɜɧɟɲɧɢɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ. ɇɨ ɜ 
ɬɨ ɠɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ [5, 6], ɱɬɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɹɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɣ ɧɚɦɚɝɧɢ-
ɱɟɧɧɨɫɬɶɸ, ɦɚɝɧɢɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɚɧɢɡɨɬɪɨɩɢɟɣ 
ɢ ɦɚɝɧɢɬɨɫɬɪɢɤɰɢɟɣ, ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɦɟɬɚɥɥɚ, 
ɚ ɬɚɤɠɟ ɞɟɮɟɤɬɨɦ ɫɬɪɭɤɬɭɪɵ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟ-
ɲɟɬɤɢ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ 
ɦɚɝɧɢɬɧɨɣ ɞɨɦɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ.  

ɋɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɫɟɝɨɞɧɹ ɬɟɯɧɨɥɨɝɢɢ ɢ ɦɚɬɟɪɢ-
ɚɥɵ ɩɨɡɜɨɥɹɸɬ ɢɫɫɥɟɞɨɜɚɬɶ ɫɭɳɧɨɫɬɶ ɦɚɝɧɢɬɧɵɯ 
ɹɜɥɟɧɢɣ ɢ ɫɨɡɞɚɜɚɬɶ ɦɚɬɟɪɢɚɥɵ, ɨɛɥɚɞɚɸɳɢɟ ɨɩɪɟ-
ɞɟɥɟɧɧɵɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɩɨɥɭɱɟɧɧɵ-
ɦɢ ɧɚ ɤɜɚɧɬɨɜɨɦ ɭɪɨɜɧɟ ɞɥɹ ɩɨɬɪɟɛɧɨɫɬɢ ɫɨɜɪɟɦɟɧ-
ɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɢ ɞɪɭɝɢɯ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɟɣ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɫɢ-
ɫɬɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɩɪɢɦɟɧɹɟɦɵɟ ɦɚɝɧɢ-
ɬɨɦɹɝɤɢɟ ɮɟɪɪɨɦɚɝɧɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɫɨɨɬ-
ɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

–  ɜɵɫɨɤɚɹ ɦɚɝɧɢɬɧɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ; 

–  ɧɢɡɤɚɹ ɤɨɷɪɰɢɬɢɜɧɚɹ ɫɢɥɚ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɩɨ-
ɬɟɪɢ ɧɚ ɝɢɫɬɟɪɟɡɢɫ ɢ ɜɢɯɪɟɜɵɟ ɬɨɤɢ; 

–  ɫɬɚɛɢɥɶɧɨɫɬɶ ɦɚɝɧɢɬɧɵɯ ɫɜɨɣɫɬɜ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

–  ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɢ 
ɧɚɝɪɭɡɤɚɦ. 

Ʉɪɨɦɟ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɦɚɝɧɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ ɦɚɝ-
ɧɢɬɨɩɪɨɜɨɞɚ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɩɪɢ 
ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɢ ɩɨɞ ɬɟɩɥɨɜɵɦ ɢ ɫɢɥɨɜɵɦ ɜɨɡɞɟɣ-
ɫɬɜɢɟɦ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞ. ɉɨ-
ɷɬɨɦɭ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɪɹɞ ɨɩɟɪɚɰɢɣ, 
ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɤɨɧɬɪɨɥɶ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɟɝɨ 
ɦɚɝɧɢɬɧɵɯ ɫɜɨɣɫɬɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɡɚɬɪɚɬɚɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɨɛɵɱɧɵɯ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚ-
ɥɨɜ, ɬɚɤɢɯ ɤɚɤ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɬɚɥɢ, ɩɟɪɦɚɥ-
ɥɨɢ, ɮɟɪɪɢɬɵ, ɧɟ ɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɷɮɮɟɤɬɚ ɜ ɫɜɹ-
ɡɢ ɫ ɧɟɞɨɫɬɚɬɤɚɦɢ 5, 6, ɢɡ ɤɨɬɨɪɵɯ ɜ ɩɟɪɜɭɸ ɨɱɟ-
ɪɟɞɶ ɫɥɟɞɭɟɬ ɜɵɞɟɥɹɬɶ ɛɨɥɶɲɢɟ ɩɨɬɟɪɢ ɧɚ ɩɟɪɟɦɚɝ-
ɧɢɱɢɜɚɧɢɟ, ɧɢɡɤɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 
ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɦɚɝɧɢɬɨɫɬɪɢɤɰɢɹ, ɧɢɡɤɚɹ ɧɚɱɚɥɶɧɚɹ 
ɦɚɝɧɢɬɧɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ. 

ȼ ɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɷɥɟɤɬɪɨ-
ɬɟɯɧɢɱɟɫɤɢɟ ɫɬɚɥɢ, ɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɧɚɫɵɳɟɧɢɹ, ɧɢɡɤɢɦ ɡɧɚɱɟɧɢɟɦ ɤɨɷɪɰɢɬɢɜɧɨɣ ɫɢɥɵ, 
ɦɚɥɵɦɢ ɩɨɬɟɪɹɦɢ ɩɪɢ ɩɟɪɟɦɚɝɧɢɱɢɜɚɧɢɢ. ȼ ɧɟɤɨɬɨ-
ɪɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ, ɧɚɩɪɢɦɟɪ ɬɚɤɢɯ, ɤɚɤ 
ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ, ɩɪɢɦɟɧɹɸɬɫɹ 
ɦɚɝɧɢɬɨɦɹɝɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɬɚɤɢɟ ɤɚɤ ɩɟɪɦɚɥɥɨɢ, 

ɢɦɟɸɳɢɟ ɜɵɫɨɤɭɸ ɦɚɝɧɢɬɧɭɸ ɩɪɨɧɢɰɚɟɦɨɫɬɶ. Ɉɞ-
ɧɚɤɨ ɫɜɨɣɫɬɜɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɫɢɫɬɟɦ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɬɵɫɹɱɢ ɪɚɡ, ɬ.ɤ. ɡɚɜɢɫɹɬ 
ɨɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɦɟɬɚɥɥɵ ɢ ɫɩɥɚ-
ɜɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɬɪɨɝɨ ɡɚɤɨɧɨɦɟɪɧɵɦ ɩɟɪɢɨɞɢ-
ɱɟɫɤɢ ɩɨɜɬɨɪɹɸɳɢɦɫɹ ɜ ɬɪɟɯ ɢɡɦɟɪɟɧɢɹɯ ɪɚɫɩɨɥɨ-
ɠɟɧɢɟɦ ɫɬɪɭɤɬɭɪɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɢɦɟɸɳɢɯ 
ɞɚɥɶɧɢɣ ɩɨɪɹɞɨɤ ɜ ɪɚɫɩɨɥɨɠɟɧɢɢ ɚɬɨɦɨɜ, ɨɛɪɚɡɭɸ-
ɳɢɯ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɪɟɲɟɬɤɭ (ɪɢɫ. 2,ɚ). 

 

 
ɚ                       ɛ  

 

Ɋɢɫɭɧɨɤ 2 – Ɇɨɞɟɥɢ ɫɬɪɭɤɬɭɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɬɨɦɨɜ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɢ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ:  

ɚ) ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɫɩɥɚɜ; ɛ) ɚɦɨɪɮɧɵɣ ɫɩɥɚɜ 

 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɧɢɦɚɧɢɟ ɦɟɬɚɥɥɨɜɟɞɨɜ ɢ ɮɢ-
ɡɢɤɨɜ ɩɪɢɜɥɟɱɟɧɨ ɤ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɦ ɫɪɟɞɚɦ, ɞɥɹ 
ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɧɨ ɧɟɭɩɨɪɹɞɨɱɟɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɚɬɨɦɨɜ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɱɬɨ ɝɨɜɨɪɢɬ ɨɛ ɨɬɫɭɬɫɬɜɢɢ 
ɞɚɥɶɧɟɝɨ ɩɨɪɹɞɤɚ ɜ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɢ ɢ ɫɬɪɨɝɨɣ ɩɟ-
ɪɢɨɞɢɱɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ ɦɚ-
ɬɟɪɢɚɥɚɦɢ.  

ɗɬɚ ɨɫɨɛɟɧɧɨɫɬɶ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɚɦɨɪɮɧɵɯ ɫɩɥɚ-
ɜɨɜ (ɪɢɫ. 2,ɛ) [5, 6], ɤɨɬɨɪɵɟ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɷɥɟɤɬɪɨ-
ɬɟɯɧɢɱɟɫɤɢɟ ɫɬɚɥɢ, ɨɬɧɨɫɹɬɫɹ ɤ ɮɟɪɪɨɦɚɝɧɢɬɧɵɦ 
ɦɚɝɧɢɬɨɦɹɝɤɢɦ ɦɚɬɟɪɢɚɥɚɦ.  

ɋɬɪɭɤɬɭɪɚ ɚɦɨɪɮɧɵɯ ɦɚɝɧɢɬɨɦɹɝɤɢɯ ɫɩɥɚɜɨɜ ɯɚ-
ɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɭ ɧɢɯ ɫɬɪɨɝɨɣ ɩɟɪɢɨɞɢɱ-
ɧɨɫɬɢ ɜ ɪɚɫɩɨɥɨɠɟɧɢɢ ɚɬɨɦɨɜ, ɢɨɧɨɜ, ɦɨɥɟɤɭɥ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɫɨɬɟɧ ɢ ɬɵɫɹɱ ɩɟɪɢɨɞɨɜ (ɩɚɪɚɦɟɬɪɨɜ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ) Д4–6]. 

Ⱥɦɨɪɮɧɵɟ ɫɩɥɚɜɵ ɜɨ ɦɧɨɝɢɯ ɨɬɧɨɲɟɧɢɹɯ ɩɨ-
ɞɨɛɧɵ ɫɬɟɤɥɚɦ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɪɚɫɩɥɚɜɚɦ 5, 6. 
ɂɯ ɩɨɥɭɱɚɸɬ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɜ ɨɫɧɨɜɟ ɤɨɬɨ-
ɪɵɯ ɥɟɠɢɬ ɛɵɫɬɪɵɣ ɩɟɪɟɯɨɞ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɫɩɥɚɜɚ 
ɢɡ ɠɢɞɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɬɜɟɪɞɨɟ. ɉɪɢ ɷɬɨɦ ɡɚɬɜɟɪɞɟ-
ɜɚɧɢɟ ɫɩɥɚɜɨɜ ɩɪɨɢɫɯɨɞɢɬ ɧɚɫɬɨɥɶɤɨ ɛɵɫɬɪɨ, ɱɬɨ 
ɚɬɨɦɵ ɜɟɳɟɫɬɜɚ ɨɤɚɡɵɜɚɸɬɫɹ ɤɚɤ ɛɵ ɡɚɦɨɪɨɠɟɧɧɵ-
ɦɢ ɜ ɬɟɯ ɩɨɥɨɠɟɧɢɹɯ, ɤɨɬɨɪɵɟ ɨɧɢ ɡɚɧɢɦɚɥɢ, ɧɚɯɨ-
ɞɹɫɶ ɜ ɠɢɞɤɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ 
ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ [5, 6], ɧɚɩɪɢɦɟɪ, ɤɨɧɞɟɧɫɚɰɢɹ 

ɩɚɪɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɩɥɚɜɨɜ ɜ ɜɚɤɭɭɦɟ ɧɚ ɨɯɥɚ-
ɠɞɟɧɧɭɸ ɠɢɞɤɢɦ ɝɟɥɢɟɦ ɢɥɢ ɚɡɨɬɨɦ ɩɨɞɥɨɠɤɭ ɢɥɢ 
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɟ ɢɨɧɧɨ-ɩɥɚɡɦɟɧɧɨɟ ɪɚɫɩɵɥɟɧɢɟ. 
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ ɩɨɥɭ-
ɱɟɧɢɹ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɩɪɨɤɚɬɤɨɣ ɪɚɫɩɥɚɜɚ ɦɟɠɞɭ 
ɞɜɭɦɹ ɜɪɚɳɚɸɳɢɦɢɫɹ ɜɚɥɤɚɦɢ (ɡɚɤɚɥɤɨɣ) ɩɭɬɟɦ 
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ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɩɥɚɜɚ ɫɨ ɫɤɨɪɨɫɬɶɸ, ɩɪɟɜɵɲɚɸɳɟɣ 
ɫɤɨɪɨɫɬɶ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ 
ɚɦɨɪɮɧɚɹ ɥɟɧɬɚ (ɮɨɥɶɝɚ) ɬɨɥɳɢɧɨɣ 10–100 ɦɤɦ 
(ɪɢɫ. 3). 

 

 
 

Ɋɢɫɭɧɨɤ 3 – ɂɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ ɥɟɧɬɵ  
ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ 

 

ɉɪɢ ɬɚɤɨɦ ɫɩɨɫɨɛɟ ɩɨɥɭɱɟɧɢɹ ɥɟɧɬɵ ɡɚɪɨɠɞɟɧɢɟ 
ɢ ɪɨɫɬ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɮɚɡɵ ɦɚɬɟɪɢɚɥɚ ɫɬɚɧɨɜɢɬɫɹ 
ɧɟɜɨɡɦɨɠɧɵɦ ɢ ɦɟɬɚɥɥ ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɢɦɟɟɬ 
ɚɦɨɪɮɧɨɟ ɫɨɫɬɨɹɧɢɟ.  

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɪɟɢɦɭɳɟɫɬɜ ɚɦɨɪɮɧɵɯ 
ɫɩɥɚɜɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ ɫɨɫɬɚɜɚ-
ɦɢ ɩɪɢɦɟɧɹɟɦɵɯ ɫɬɚɥɟɣ ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɚɹ ɫɦɟ-
ɲɢɜɚɟɦɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɛɨɥɶɲɨɦ 
ɢɧɬɟɪɜɚɥɟ ɤɨɧɰɟɧɬɪɚɰɢɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 
ɨɞɧɨɪɨɞɧɵɟ ɫɨɫɬɚɜɵ ɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨ-
ɪɵɟ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɥɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɦɟ-
ɬɚɥɥɨɜ, ɬ.ɤ. ɜ ɤɪɢɫɬɚɥɥɚɯ ɨɛɪɚɡɭɟɬɫɹ ɝɟɬɟɪɨɝɟɧɧɚɹ 
ɫɦɟɫɶ ɮɚɡ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ (ɪɢɫ. 4). 

 

 

ɚ)                                                 ɛ) 
 

Ɋɢɫɭɧɨɤ 4 – Ɇɨɞɟɥɢ ɫɬɪɭɤɬɭɪ ɚɦɨɪɮɧɨɝɨ 
ɫɩɥɚɜɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɥɢ:  

ɚ) ɨɞɧɨɪɨɞɧɚɹ ɫɬɪɭɤɬɭɪɚ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ;  
ɛ) ɝɟɬɟɪɨɝɟɧɧɚɹ ɫɦɟɫɶ ɮɚɡ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɥɢ 

 

Ȼɥɚɝɨɞɚɪɹ ɫɦɟɲɢɜɚɟɦɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢ-
ɥɢ ɚɦɨɪɮɧɵɟ ɫɩɥɚɜɵ ɧɚ ɨɫɧɨɜɟ ɦɟɬɚɥɥɨɜ ɩɟɪɟɯɨɞ-
ɧɨɣ ɝɪɭɩɩɵ, ɬɚɤɢɯ ɤɚɤ ɠɟɥɟɡɨ (Fe), ɧɢɤɟɥɶ (Ni), ɤɨ-
ɛɚɥɶɬ (Co) ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɟɬɚɥɥɨɢɞɚɦɢ ɛɨɪ (В), 

ɤɪɟɦɧɢɣ (Si), ɭɝɥɟɪɨɞ (C). 

ɇɚɥɢɱɢɟ ɦɟɬɚɥɥɨɢɞɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɧɢɠɟɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɛɨɥɟɟ ɥɟɝɤɨɟ ɞɨɫɬɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɤɥɨɜɚɧɢɹ 
ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɢ ɢɡɦɟɧɹɸɬ ɷɥɟɤɬɪɨɧɧɭɸ ɫɬɪɭɤɬɭɪɭ 
ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢ 
ɜɢɞɚ ɚɦɨɪɮɢɡɢɪɭɸɳɢɯ ɜɟɳɟɫɬɜ. 

Ɋɚɫɲɢɪɟɧɢɟ ɨɛɥɚɫɬɢ ɫɦɟɲɢɜɚɟɦɨɫɬɢ ɤɨɦɩɨɧɟɧ-
ɬɨɜ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɛɨɥɶɲɨɝɨ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɮɢɡɢɱɟɫɤɢɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɟɯɚɧɢɱɟ-
ɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɫɜɨɣɫɬɜ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɩɪɟɞɥɚɝɚɸɬɫɹ ɚɦɨɪɮɧɵɟ 
ɫɩɥɚɜɵ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ, ɨɛɥɚɞɚɸɳɢɟ: 

–  ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɬɜɟɪɞɨɫɬɶɸ (ɞɨ  
1000 ɇV); 

–  ɜɵɫɨɤɨɣ ɦɚɝɧɢɬɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɶɸ; 
–  ɧɢɡɤɨɣ ɤɨɷɪɰɢɬɢɜɧɨɣ ɫɢɥɨɣ (Нс ɦɟɧɟɟ 8 Ⱥ/ɦ); 
–  ɞɨɫɬɚɬɨɱɧɨɣ ɦɚɝɧɢɬɨɫɬɪɢɤɰɢɟɣ ɧɚɫɵɳɟɧɢɹ, 

ɪɟɝɭɥɢɪɭɟɦɨɣ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɡɧɚɱɟɧɢɣ; 
–  ɜɵɫɨɤɢɦ ɭɞɟɥɶɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ; 
–  ɧɢɡɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɡɚɜɢ-

ɫɢɦɨɫɬɢ;  
–  ɦɚɥɵɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɝɢɫɬɟɪɟɡɢɫ ɢ ɜɢɯɪɟɜɵɟ 

ɬɨɤɢ. 
ɂɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢɡɜɟɫɬɧɨ, ɱɬɨ 

ɚɦɨɪɮɧɵɟ ɫɩɥɚɜɵ ɤɪɨɦɟ ɞɨɫɬɨɢɧɫɬɜ ɢɦɟɸɬ ɢ ɧɟɞɨ-
ɫɬɚɬɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɢɯ ɩɪɢɦɟɧɟ-
ɧɢɸ [4–9]. Ʉ ɨɫɧɨɜɧɵɦ ɢɡ ɧɢɯ ɨɬɧɨɫɹɬɫɹ: ɤɪɚɣɧɹɹ 
ɯɪɭɩɤɨɫɬɶ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɪɟɠɢɦɚ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ; 
ɜɵɫɨɤɚɹ ɬɜɟɪɞɨɫɬɶ, ɡɚɬɪɭɞɧɹɸɳɚɹ ɪɚɡɪɟɡɤɭ, ɱɬɨ 
ɩɪɚɤɬɢɱɟɫɤɢ ɞɟɥɚɟɬ ɧɟɜɨɡɦɨɠɧɨɣ ɲɢɯɬɨɜɤɭ  
ɦɚɝɧɢɬɨɩɪɨɜɨɞɨɜ ɥɟɧɬɵ; ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ  

ɫɩɥɚɜɨɜ, ɧɨ ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ ɩɪɢ ɜɵɝɨɞ-
ɧɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɢɯ ɜɥɨɠɟɧɢɢ ɨɧɢ ɛɵɫɬɪɨ ɨɤɭ-
ɩɚɸɬɫɹ. 

Ȼɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɞɨɫɬɨɢɧɫɬɜɚɦ, ɚ ɬɚɤɠɟ ɭɧɢɤɚɥɶ-
ɧɵɦ ɫɜɨɣɫɬɜɚɦ, ɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɟɞɨɫɬɚɬɤɢ, ɚɦɨɪɮ-
ɧɵɟ ɫɩɥɚɜɵ ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɡɚ ɪɭɛɟ-
ɠɨɦ. ȼ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ ɚɦɨɪɮɧɵɟ ɫɩɥɚɜɵ ɜ ɨɫ-
ɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬ ɜ ɞɪɨɫɫɟɥɹɯ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɢ ɩɨɜɵɲɟɧɧɨɣ ɱɚɫɬɨɬɵ. ɇɚɩɪɢɦɟɪ, ɜ 
ɋɒȺ ɫɱɢɬɚɸɬ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɩɪɢɦɟɧɟɧɢɟ ɚɦɨɪɮ-
ɧɵɯ ɫɩɥɚɜɨɜ ɧɚ ɨɫɧɨɜɟ ɠɟɥɟɡɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 
ɜɦɟɫɬɨ ɬɪɚɞɢɰɢɨɧɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɪɟɦɧɢɫɬɵɯ ɫɬɚ-
ɥɟɣ (ɬɚɛɥ. 1). 

 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ  
ɦɚɝɧɢɬɨɩɪɨɜɨɞɨɜ ɢɡ ɤɪɟɦɧɢɫɬɨɣ ɫɬɚɥɢ ɢ ɚɦɨɪɮɧɨɝɨ 

ɫɩɥɚɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ 30 ɤȼȺ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɒɢɯɬɨɜɚɧ-
ɧɵɣ ɦɚɝɧɢ-
ɬɨɩɪɨɜɨɞ 

Ɇɚɝɧɢɬɨ-
ɩɪɨɜɨɞ 

ɢɡ ɚɦɨɪɮɧɨɣ 
ɫɬɚɥɢ 

ɉɨɬɟɪɢ ɜ ɫɟɪɞɟɱɧɢɤɟ, ȼɬ 90 30 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ 0,97 0,78–0,8 

ɒɢɪɢɧɚ ɥɟɧɬɵ, ɦɦ 95 10–70 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɋ 
250 125 

Ɇɚɝɧɢɬɧɚɹ ɢɧɞɭɤɰɢɹ  
ɧɚɫɵɳɟɧɢɹ, Ɍɥ 

2,03 1,6 

ɗɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟ, 
ɦɤɈɦ·ɫɦ 

45 125–130 

 

Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɪɟɢɦɭɳɟɫɬɜɚ 
ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ ɩɨ ɨɫɧɨɜɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢ 
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ɦɚɝɧɢɬɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ ɧɚɫɵ-
ɳɟɧɢɹ. 

Ȼɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦ ɩɨɜɵɲɚɸɬɫɹ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, 
ɭɦɟɧɶɲɚɸɬɫɹ ɝɚɛɚɪɢɬɵ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ 
ɫɜɟɞɟɧɢɹ ɩɨ ɩɨɜɟɞɟɧɢɸ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ  
ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɷɬɨɦɭ ɬɚɤɨɣ  
ɦɚɬɟɪɢɚɥ ɢ ɟɝɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ, ɚ ɬɚɤɠɟ  
ɞɪɭɝɢɟ ɫɜɨɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɫɥɟɞɨɜɚɬɶ ɩɟɪɟɞ 
ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɝɧɢɬ-
ɧɨɣ ɫɢɫɬɟɦɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟ-
ɧɢɹ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟ-
ɦɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ ɧɚɫɵɳɟɧɢɹ ɢ ɩɨɩɟ-
ɪɟɱɧɨɣ ɚɧɢɡɨɬɪɨɩɢɢ ɚɦɨɪɮɧɨɣ ɫɬɚɥɢ, ɦɚɝɧɢɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɦɨɪɮɧɨɣ ɫɬɚɥɢ, ɦɟɯɚɧɢɱɟɫɤɢɯ, ɯɢ-
ɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɦɨɪɮɧɵɯ ɫɬɚɥɟɣ ɜ ɜɢɞɟ  
ɥɟɧɬ.  

Ʉɚɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜ ɩɨɥɟ 
ɞɨ 1200 Ⱥ/ɫɦ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚɹ ɚɧɢɡɨɬɪɨɩɢɹ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɦɚɝ-
ɧɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɚɦɨɪɮɧɨɣ ɫɬɚɥɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɧɟ ɢɡɦɟɧɹɸɬɫɹ ɤɚɤ ɜɞɨɥɶ ɩɪɨ-
ɤɚɬɚ ɥɟɧɬɵ, ɬɚɤ ɢ ɩɨɩɟɪɟɤ ɧɟɟ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɞɟ-
ɥɚɬɶ ɜɵɜɨɞ ɨɛ ɢɡɨɬɪɨɩɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ. 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɪɨɜɨɞɢɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɦɦɟɬ-
ɪɢɱɧɵɯ ɩɟɬɟɥɶ ɝɢɫɬɟɪɟɡɢɫɚ ɜ ɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɤɜɚɡɢ-
ɫɬɚɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. ɉɟɬɥɢ ɝɢɫɬɟɪɟɡɢɫɚ ɛɵɥɢ ɩɨ-
ɥɭɱɟɧɵ ɫ ɩɨɦɨɳɶɸ ɝɢɫɬɟɪɟɡɢɫɝɪɚɮɚ Ɇɇ–20 ɩɪɢ 
ɩɪɢɥɨɠɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹ-
ɠɟɧɧɨɫɬɶɸ ɨɬ 80 ɞɨ 2400 Ⱥ/ɦ.  

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɟɧɬɵ 
ɚɦɨɪɮɧɨɣ ɫɬɚɥɢ ɦɚɪɤɢ 7421 ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɟɟ 
ɫɜɨɣɫɬɜɚ ɢ ɩɪɹɦɨɭɝɨɥɶɧɨɫɬɶ ɩɟɬɥɢ ɢɡɦɟɧɹɸɬɫɹ ɩɨ-
ɫɥɟ ɬɟɪɦɨɦɚɝɧɢɬɧɨɣ ɨɛɪɚɛɨɬɤɢ (ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɛɟɡ 
ɫɧɹɬɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ). 

Ȼɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɬɟɪɦɨɦɚɝɧɢɬɧɚɹ ɨɛɪɚɛɨɬ-
ɤɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ɩɪɢɜɨɞɢɬ ɤ ɫɭɠɟ-
ɧɢɸ ɩɟɬɥɢ ɝɢɫɬɟɪɟɡɢɫɚ, ɤɨɷɪɰɢɬɢɜɧɚɹ ɫɢɥɚ ɭɦɟɧɶ-
ɲɚɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɜ ɬɪɢ ɪɚɡɚ ɢ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ  
5 Ⱥ/ɦ, ɚ ɢɧɞɭɤɰɢɹ ɧɚɫɵɳɟɧɢɹ ɥɟɧɬɵ ɜ ɩɨɥɟ  
Вs  = 1,55 Ɍɥ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɥɟɧɬɵ ɨɩɪɟɞɟɥɹɥɢɫɶ ɜ 
ɩɪɨɰɟɫɫɟ ɧɚɦɨɬɤɢ. Ʉɚɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɵ ɧɚɦɨɬ-
ɤɢ, ɬɨɪɨɢɞɚɥɶɧɵɟ ɦɚɝɧɢɬɨɩɪɨɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɧɨɫɢɬɶ ɧɚ ɧɟɦɚɝɧɢɬɧɭɸ ɨɩɪɚɜɤɭ, ɬ.ɤ. ɧɟɬɟɪɦɨɨɛ-
ɪɚɛɨɬɚɧɧɵɟ ɨɛɪɚɡɰɵ ɧɟ ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ ɮɨɪɦɭ ɢɡ-ɡɚ 
ɛɨɥɶɲɨɣ ɭɩɪɭɝɨɫɬɢ.  

ɇɚ ɨɫɧɨɜɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɝɧɢɬɧɵɯ, ɮɢɡɢɱɟɫɤɢɯ 
ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɛɵɥɢ 
ɫɨɡɞɚɧɵ ɨɩɵɬɧɵɟ ɨɛɪɚɡɰɵ ɦɚɝɧɢɬɨɩɪɨɜɨɞɨɜ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ, ɬɚ-
ɤɢɯ ɤɚɤ: ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɰɟɩɢɬɟɥɶ, ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɭɫɬɪɨɣɫɬɜɨ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸ-
ɱɟɧɢɹ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɢ ɬ.ɞ. 7–9. 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦɚɯ  
ɩɪɢɦɟɧɹɥɢɫɶ ɚɦɨɪɮɧɵɟ ɫɩɥɚɜɵ ɦɚɪɨɤ 7421 ɢ  
84 ɄɏɋɊ ɜɦɟɫɬɨ ɬɪɚɞɢɰɢɨɧɧɨ ɩɪɢɦɟɧɹɟɦɵɯ ɷɥɟɤ-
ɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɥɟɣ ɢ ɩɟɪɦɚɥɥɨɹ. Ⱦɚɧɧɵɟ ɦɚɪɤɢ 
ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɨɛɥɚɞɚɸɬ ɫɜɨɣɫɬɜɚɦɢ, ɭɤɚɡɚɧ-
ɧɵɦɢ ɜɵɲɟ, ɢ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɫɢɫɬɟɦɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɡɚɳɢɬɵ ɢ ɭɩɪɚɜ-
ɥɟɧɢɹ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ,  
ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ ɦɚɝɧɢɬɧɵɯ 
ɫɢɫɬɟɦɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɩɨɡɜɨɥɹɟɬ  
ɭɜɟɥɢɱɢɬɶ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨɝɨ ɪɚɫɰɟɩɢɬɟɥɹ, ɫɧɢɡɢɬɶ ɩɨɬɟɪɢ ɧɚ ɜɢɯɪɟ-
ɜɵɟ ɬɨɤɢ ɢ ɩɟɪɟɦɚɝɧɢɱɢɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬɶ 
ɝɚɛɚɪɢɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ  
ɭɫɬɪɨɣɫɬɜ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɥɢ ɩɪɟɞɩɨɫɵɥɤɢ ɤ ɜɨɩɪɨɫɭ  
ɨ ɪɟɲɟɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 
ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɧɟ ɬɨɥɶɤɨ ɜ ɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦɚɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ, ɧɨ ɬɚɤɠɟ ɢ ɜ  
ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ, ɜ ɱɚɫɬɧɨɫɬɢ,  

ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɤɨɧɬɚɤɬɨɪɚ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɰɟɥɶɸ ɫɪɚɜɧɟɧɢɹ 
ɡɧɚɱɟɧɢɹ ɢɧɞɭɤɰɢɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ 
ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɤɨɧɬɚɤɬɨɪɚ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ɪɢɫ. 5), ɫ ɫɟɪɢɣɧɵɦɢ ɢ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɵɦɢ ɫɟɪɞɟɱɧɢɤɚɦɢ ɢɡ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ 
ɦɚɪɤɢ 7421.  

 

 
 

Ɋɢɫɭɧɨɤ 5 – ȼɧɟɲɧɢɣ ɜɢɞ ɤɨɧɬɚɤɬɨɪɚ  
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɫɟɪɞɟɱ- 

ɧɢɤɢ ɢɡ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ, ɚ ɞɥɹ ɫɪɚɜɧɟɧɢɹ  
ɩɚɪɚɦɟɬɪɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɟɪɞɟɱ-
ɧɢɤɢ ɨɛɪɚɡɰɨɜ ɤɚɬɭɲɤɢ ɦɚɝɧɢɬɧɨɝɨ ɞɭɬɶɹ ɤɨɧɬɚɤɬɨ-
ɪɨɜ. 

ɋɟɪɞɟɱɧɢɤɢ ɢɡ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ ɲɢɯɬɨɜɚɧɵ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɦɟɪɚɦ ȽɈɋɌ 21427.1: ɬɨɥɳɢɧɚ  
15 ɦɦ; ɲɢɪɢɧɚ 15 ɦɦ, ɜɵɫɨɬɚ 47 ɦɦ. Ʉɨɧɬɚɤɬɧɨ-

ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɚɤɬɨɪɚ ɩɨɤɚɡɚɧɚ  
ɧɚ ɪɢɫ. 6. 
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Ɋɢɫɭɧɨɤ 6 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ  
ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ  

ɤɨɧɬɚɤɬɨɪɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

 

ɋɟɪɞɟɱɧɢɤ 4 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɝɢɥɶɡɭ 3,  
ɤɨɬɨɪɚɹ ɤɪɟɩɢɬɫɹ ɤ ɫɬɚɥɶɧɵɦ ɳɟɤɚɦ 6. Ɇɟɠɞɭ ɩɨ-
ɞɜɢɠɧɵɦ 7 ɢ ɧɟɩɨɞɜɢɠɧɵɦ 9 ɤɨɧɬɚɤɬɚɦɢ ɜ ɤɚɱɟɫɬɜɟ 
ɩɟɪɟɦɵɱɤɢ ɭɫɬɚɧɨɜɥɟɧɚ ɥɚɬɭɧɧɚɹ ɤɜɚɞɪɚɬɧɚɹ  
ɬɪɭɛɤɚ 8, ɜ ɤɨɬɨɪɭɸ ɜɜɟɞɟɧ ɳɭɩ 5 ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɩɪɢɛɨɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢɫ-
ɩɨɥɶɡɨɜɚɥɫɹ ɦɢɥɥɢɬɟɫɥɚɦɟɬɪ. ɂɡɦɟɪɟɧɢɟ ɢɧɞɭɤɰɢɢ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɞɢɚɩɚɡɨɧɟ ɬɨɤɨɜ ɨɬ  
100 ɞɨ 700 Ⱥ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɪɢɜɟɞɟɧɵ  
ɜ ɬɚɛɥ. 2. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɧɞɭɤ-
ɰɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ ɤɨɧɬɚɤɬɨɪɚ ɫ ɫɟɪɞɟɱɧɢɤɨɦ ɢɡ ɚɦɨɪɮɧɨɝɨ 
ɫɩɥɚɜɚ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɹ ɢɧɞɭɤɰɢɢ ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ ɫ ɫɟɪɢɣɧɵɦ ɫɟɪɞɟɱɧɢɤɨɦ ɧɚ 5–10 %. 

 

Ɍɚɛɥɢɰɚ 2 – Ɇɚɝɧɢɬɧɚɹ ɢɧɞɭɤɰɢɹ ɫɟɪɞɟɱɧɢɤɨɜ  
ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɚɤɬɨɪɚ 

 

Ɇɚɬɟɪɢɚɥ 

ɫɟɪɞɟɱɧɢɤɚ 

Ɍɨɤ, Ⱥ 

100 200 300 400 500 600 700 

ɂɧɞɭɤɰɢɹ, ɦɌɥ 

ɋɟɪɢɣɧɵɣ 

ɫɟɪɞɟɱɧɢɤ 
1,4 2,75 4,1 5,25 6,3 7,25 8,1 

Ⱥɦɨɪɮɧɚɹ 

ɫɬɚɥɶ 
1,5 2,95 4,5 5,6 6,7 7,8 8,55 

 

ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɜɥɢɹɧɢɟ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɤɚɬɭɲɤɨɣ ɦɚɝɧɢɬɧɨɝɨ ɞɭɬɶɹ ɩɪɢ ɧɚɥɢ-
ɱɢɢ ɫɟɪɞɟɱɧɢɤɚ ɢɡ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ, ɩɨɡɜɨɥɹɟɬ 
ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɞɭɝɢ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɚɤɬɨɪɚ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɬɨɤɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɚɲɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɞɭɝɢ ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɜ ɫɟɪɢɣɧɵɯ ɤɨɧɬɚɤɬ-
ɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɧɬɚɤɬɨɪɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɝɨɜɨ-
ɪɹɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɚɦɨɪɮɧɨɝɨ ɫɩɥɚɜɚ 
ɦɚɪɤɢ 7421 ɜ ɫɟɪɞɟɱɧɢɤɚɯ ɤɨɧɬɚɤɬɧɨ-

ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɤɨɧɬɚɤɬɨɪɨɜ. ɇɨ ɞɥɹ ɪɟɲɟ-
ɧɢɹ ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵ ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɲɢɪɨɤɨɣ 
ɩɪɨɝɪɚɦɦɟ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɫɟɪɞɟɱɧɢ-
ɤɨɜ ɢ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɫ ɪɚɡɧɵɦɢ ɦɚɪɤɚɦɢ ɚɦɨɪɮ-
ɧɨɝɨ ɫɩɥɚɜɚ. 

ȼɕȼɈȾɕ. Ⱥɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɚ ɬɚɤ-
ɠɟ ɭɧɢɤɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɩɪɨɞɟ-
ɦɨɧɫɬɪɢɪɨɜɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɧɟ 
ɬɨɥɶɤɨ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɧɨ ɢ ɜ 
ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ.  

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɜ 
ɤɨɧɬɚɤɬɧɨ-ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɧɬɚɤɬɨɪɨɜ 
ɩɨɤɚɡɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɭɥɭɱɲɟɧɢɹ ɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɢɥɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ 
ɢɡɦɟɧɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɞɨɥɠɢɬɶ ɫ ɭɱɟɬɨɦ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɦɚɝ-
ɧɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɦɨɪɮɧɵɯ ɫɩɥɚɜɨɜ ɪɚɡɥɢɱ-
ɧɵɯ ɦɚɪɨɤ. 
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ɪɢɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ  
// ɋɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ. – ɍɥɶɹɧɨɜɫɤ: ɍɥɶɹɧɨɜ-
ɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 

2013. – ɋ. 78–86. 
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ɜɵ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɵɯ ɫɢɫɬɟɦɚɯ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ // Ɍɪɭ-
ɞɵ БII Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧ-

ɮɟɪɟɧɰɢɢ "ɉɪɨɛɥɟɦɵ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɜ ɷɥɟɤɬɪɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ". – ɋɟɜɚɫɬɨɩɨɥɶ, 2013.  
– ɋ. 146–148. 

 

ON THE EFFECTIVENESS OF AMORPHOUS ALLOYS 

IN MANDREL OF ARC-SUPPRESSING CONTACTOR SYSTEM  

T. Pavlenko, Ɇ. Tokar  
National Technical University "Kharkiv Polytechnic Institute"  

ul. Frunze, 21, Kharkov, 61002, Ukraine. E-mail: mr.max.t@mail.ru  

In the article the problem of arc control is considered in the process of exploitation of electric apparatuses on the 

example of work of contactors of direct-current. The ways of decision the problems are shown, based on the necessary 

technical requirements produced at planning to the constructions of the arc-suppressing systems. One of progressive 

decisions of this problem is the use of amorphous alloys in the mandrel of the arc-suppressing system, that will allow 

similarly to optimizing the construction of the system. The aim is determination of possibility of using of amorphous in 

the mandrel of the arc-suppressing system of contactor. We were studied magnetic characteristics, mechanical and 

chemical properties as well technological parameters of amorphous steels to achieve the goal. Experimental studies 

have been of work of contactor of direct-current with the use in the mandrel of amorphous steel in the arc-suppressing 

system. On results to the researches it was determined the possibility of application of amorphous steels in the mandrel 

of the arc-suppressing system and the further prospect of application of amorphous alloys in electric apparatuses. 

Key words: electric arc, arc-suppressing system, intension, magnetic induction, amorphous alloys. 
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