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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 

ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɚɬɨ- ɢ ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ» 

ɫɨɞɟɪɠɢɬ 87 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 33 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 

ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɛɴɟɤɬ ȼɄɊ: ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɭɫɬɨɜɨɣ ɩɥɨɳɚɞɤɢ 

ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɦɟɬɨɞ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɚɬɨ- ɢ 

ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ.       

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ; 

 ɫɪɚɜɧɢɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɬɢɯ ɫɩɨɫɨɛɨɜ; 

 ɫɮɨɪɦɢɪɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ. 

Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ: 

 ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɨɜ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢɡɭɱɢɬɶ 

ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, ɜɨɡɦɨɠɧɵɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ «ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ 

ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɥɨɠɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ 

ɪɚɛɨɬ, ɩɪɢɜɟɞɟɧɵ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ 

ɩɨɫɥɟɞɫɬɜɢɣ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɬɟɱɟɧɢɟ 

ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ. 
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ȼȼȿȾȿɇɂȿ 

 

ɉɨɜɫɟɞɧɟɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ 

ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɢɫɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɢ 

ɧɚɯɨɠɞɟɧɢɢ ɨɬɜɟɬɨɜ ɧɚ ɦɧɨɠɟɫɬɜɨ ɤɨɧɤɪɟɬɧɵɯ ɜɨɩɪɨɫɨɜ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 

ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɞɨɛɵɱɢ, ɩɨɞɝɨɬɨɜɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ 

ɢ ɝɚɡɚ ɛɟɡ ɨɫɥɨɠɧɟɧɢɣ ɢ ɚɜɚɪɢɣ. 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɯ ɢ ɫɥɨɠɧɵɯ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ ɧɚɞɟɠɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɞɟɧɢɣ ɨ ɫɜɨɣɫɬɜɚɯ, ɫɬɪɨɟɧɢɢ ɢ ɨɫɨɛɟɧɧɨɫɬɹɯ 

ɫɥɨɠɧɨɩɨɫɬɪɨɟɧɧɵɯ ɜɟɳɟɫɬɜ ɢ ɯɚɪɚɤɬɟɪɟ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. əɪɤɢɦ ɩɪɢɦɟɪɨɦ 

ɩɨɞɨɛɧɵɯ ɜɟɳɟɫɬɜ ɹɜɥɹɸɬɫɹ ɝɢɞɪɚɬɵ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. 

Ⱦɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɞɧɨɜɪɟɦɟɧɧɨɟ 

ɜɵɩɨɥɧɟɧɢɟ ɬɪёɯ ɭɫɥɨɜɢɣ: ɧɚɥɢɱɢɟ ɜɥɚɝɢ ɜ ɝɚɡɟ, ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɜɵɫɨɤɨɟ 

ɞɚɜɥɟɧɢɟ ɝɚɡɚ. ȼɫɟ ɷɬɢ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɝɚɡɨɩɪɨɜɨɞɟ, ɢ ɧɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. ɉɪɢ ɨɩɪɟɞɟɥёɧɧɵɯ ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɜɥɚɝɚ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɶɫɹ ɜ ɝɚɡɟ ɢɡ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɨɠɟɬ ɩɟɪɟɯɨɞɢɬɶ 

ɜ ɫɨɫɬɨɹɧɢɟ ɝɢɞɪɚɬɚ, ɦɢɧɭɹ ɮɚɡɭ ɤɨɧɞɟɧɫɚɰɢɢ ɜ ɠɢɞɤɨɫɬɶ.  

ɇɚ ɩɪɚɤɬɢɤɟ, ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɦɟɬɚɧɨɥɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɞɨɛɵɱɢ ɢ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɚɜɵɲɟɧ ɜɫɥɟɞɫɬɜɢɟ ɟɝɨ 

ɧɟɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɚɬɧɨɣ ɩɪɨɛɤɢ. ɗɬɨ 

ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɞɨɛɵɱɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɡɚɱɚɫɬɭɸ ɨɬɫɭɬɫɬɜɭɸɬ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɤɨɧɬɪɨɥɹ ɧɚɞ ɩɪɨɰɟɫɫɨɦ 

ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ.  

ɉɪɚɤɬɢɤɚ ɞɨɛɵɱɢ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɧɚ ɩɪɨɦɵɫɥɚɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 

ɨɫɧɨɜɧɵɦɢ ɦɟɫɬɚɦɢ ɨɬɥɨɠɟɧɢɣ ɩɚɪɚɮɢɧɚ ɹɜɥɹɸɬɫɹ: ɫɤɜɚɠɢɧɧɵɟ ɧɚɫɨɫɵ, 

ɩɨɞɴɟɦɧɵɟ ɤɨɥɨɧɧɵ ɜ ɫɤɜɚɠɢɧɚɯ, ɜɵɤɢɞɧɵɟ ɥɢɧɢɢ ɨɬ ɫɤɜɚɠɢɧ, ɪɟɡɟɪɜɭɚɪɵ 

ɩɪɨɦɵɫɥɨɜɵɯ ɫɛɨɪɧɵɯ ɩɭɧɤɬɨɜ. ɇɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɩɚɪɚɮɢɧ ɨɬɤɥɚɞɵɜɚɟɬɫɹ 

ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞɴɟɦɧɵɯ ɬɪɭɛ ɫɤɜɚɠɢɧ. ȼ ɜɵɤɢɞɧɵɯ 

ɥɢɧɢɹɯ ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɟ ɭɫɢɥɢɜɚɟɬɫɹ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜɨɡɞɭɯɚ ɫɬɚɧɨɜɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ. 
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ɐɟɥɶ ɪɚɛɨɬɵ: ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɦɟɬɨɞ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɚɬɨ- ɢ 

ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ.       

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ; 

 ɫɪɚɜɧɢɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɬɢɯ ɫɩɨɫɨɛɨɜ; 

 ɫɮɨɪɦɢɪɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ. 

Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ: 

 ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɨɜ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢɡɭɱɢɬɶ 

ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, ɜɨɡɦɨɠɧɵɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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1 Ɉɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɚɬɧɵɯ ɢ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɜ ɩɪɨɦɵɫɥɨɜɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ 

 

1.1 Ƚɢɞɪɚɬɧɵɟ ɨɬɥɨɠɟɧɢɹ  
 

ȼ ɝɚɡɨɩɪɨɜɨɞɧɵɯ ɫɟɬɹɯ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɦ ɝɚɡɟ ɜɥɚɝɢ ɢ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɬɚɤɠɟ 

ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɨɜ. 

Ⱦɨɛɵɱɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɧɚ ɤɪɭɩɧɟɣɲɢɯ ɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɪɚɣɨɧɚɯ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ, ɡɚɱɚɫɬɭɸ ɨɫɥɨɠɧɟɧɚ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ. ɇɚɥɢɱɢɟ ɜɥɚɝɢ ɜ ɝɚɡɟ ɢ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɢ ɟɝɨ ɞɜɢɠɟɧɢɢ ɜ ɫɤɜɚɠɢɧɚɯ, ɫɢɫɬɟɦɚɯ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɫɨɡɞɚɸɬ ɭɫɥɨɜɢɹ 

ɞɥɹ ɨɬɥɨɠɟɧɢɹ ɝɢɞɪɚɬɨɜ ɧɚ ɫɬɟɧɤɚɯ ɬɪɭɛ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɟɪɟɤɪɵɬɢɟ ɩɪɨɯɨɞ-

ɧɵɯ ɫɟɱɟɧɢɣ ɩɨɞɡɟɦɧɨɝɨ ɢ ɧɚɡɟɦɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɫɪɵɜɭ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɚɜɚɪɢɹɦ.  

Ƚɢɞɪɚɬɵ ɹɜɥɹɸɬɫɹ ɬɢɩɢɱɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɫɨɟɞɢɧɟɧɢɢ ɤɥɚɬɪɚɬɧɨɝɨ 

ɬɢɩɚ, ɜ ɤɨɬɨɪɵɯ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɟ ɩɨɥɨɫɬɢ, ɢɦɟɸɳɢɟɫɹ ɜ ɫɬɪɭɤɬɭɪɟ ɜɨɞɵ, 

ɡɚɩɨɥɧɟɧɵ ɦɨɥɟɤɭɥɚɦɢ ɝɚɡɨɜ, ɤɨɬɨɪɵɟ ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟ ɨɛɥɚɞɚɸɬ 

ɛɨɥɶɲɨɣ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ (ɢɧɟɪɬɧɵɟ ɢ ɩɪɢɪɨɞɧɵɣ ɝɚɡɵ, ɭɝɥɟɤɢɫɥɵɣ 

ɝɚɡ, ɚɡɨɬ, ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɞɪ.). 

Ɋɚɫɬɜɨɪɟɧɢɟ ɝɚɡɨɜ ɜ ɜɨɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

(ɩɪɨɢɫɯɨɞɢɬ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ). ɉɪɢ ɷɬɨɦ ɝɚɡ ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ 

ɝɢɞɪɚɬɨɨɛɪɚɡɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ (ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɬɟɥɹ). 

ȼ ɝɚɡɨɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɣ ɩɪɚɤɬɢɤɟ ɩɨɞ ɝɢɞɪɚɬɚɦɢ ɨɛɵɱɧɨ ɩɨɧɢɦɚɟɬɫɹ 

ɝɢɞɪɚɬ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ɉɛɳɚɹ ɯɢɦɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ ɢɦɟɟɬ ɜɢɞ: 
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 ɆnH2O, 

 

ɝɞɟ Ɇ – ɜɤɥɸɱɟɧɧɭɸ ɦɨɥɟɤɭɥɭ ɝɚɡɚ; 

       n – ɩɟɪɟɦɟɧɧɨɟ ɱɢɫɥɨ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɬɢɩɚ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɞɚɜɥɟɧɢɹ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ. 

ɍɫɥɨɜɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ ɩɪɢɪɨɞɧɵɯ ɢ ɩɨɩɭɬɧɵɯ ɧɟɮɬɹɧɵɯ ɝɚɡɨɜ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɞɚɜɥɟɧɢɟɦ, ɬɟɦɩɟɪɚɬɭɪɨɣ, ɚ ɬɚɤɠɟ ɤɨɦɩɨɧɟɧɬɧɵɦ ɫɨɫɬɚɜɨɦ 

ɜɨɞɵ ɢ ɝɚɡɚ. 

Ⱦɥɹ ɩɪɨɫɬɵɯ ɝɢɞɪɚɬɨɜ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɢɡ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɝɚɡɚ ɢ ɜɨɞɵ, 

ɷɬɢ ɭɫɥɨɜɢɹ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɪɚɜɧɨɜɟɫɧɵɦɢ ɤɪɢɜɵɦɢ ɜ ɤɨɨɪɞɢɧɚɬɚɯ: 

«ɞɚɜɥɟɧɢɟ (ɪ) – ɬɟɦɩɟɪɚɬɭɪɚ (t)». 

Ɂɚɞɚɧɢɟ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɧɚɩɪɢɦɟɪ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɞɧɨɡɧɚɱɧɨ 

ɨɩɪɟɞɟɥɹɟɬ ɞɪɭɝɨɣ ɩɚɪɚɦɟɬɪ – ɞɚɜɥɟɧɢɟ. Ɉɛɥɚɫɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ - 

ɫɥɟɜɚ ɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɪɢɜɵɯ. ȼɢɞɧɨ, ɱɬɨ ɱɟɦ ɜɵɲɟ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɬɟɦ 

ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɚ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ. ɗɬɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɫɩɪɚɜɟɞɥɢɜɚ ɥɢɲɶ 

ɬɨɝɞɚ, ɤɨɝɞɚ ɫ ɪɨɫɬɨɦ ɩɥɨɬɧɨɫɬɢ ɝɚɡɚ ɜ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɢ ɭɱɚɫɬɜɭɸɬ ɜɫɟ ɟɝɨ 

ɤɨɦɩɨɧɟɧɬɵ. ȿɫɥɢ ɠɟ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɨɜɵɫɢɬɫɹ ɡɚ ɫɱɟɬ ɧɟɝɢɞɪɚɬɨɨɛɪɚɡɭɸɳɟɝɨ 

ɤɨɦɩɨɧɟɧɬɚ, ɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɟɝɨ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɩɨɧɢɡɢɬɫɹ. 

ɉɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ ɝɚɡɨɜ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɹɜɥɟɧɢɟɦ ɰɟɧɬɪɨɜ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ «ɝɚɡ – ɜɨɞɚ», ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ 

ɝɪɚɧɢɰɟɣ ɪɚɡɞɟɥɚ ɜɨɞɵ ɢ ɝɚɡɨɜɨɣ ɮɚɡɵ ɜ ɫɤɜɚɠɢɧɟ, ɬɪɭɛɨɩɪɨɜɨɞɟ, 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɭɡɵɪɶɤɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɜɨɞɧɭɸ ɫɪɟɞɭ, ɢɥɢ ɤɚɩɥɢ ɠɢɞɤɨɫɬɢ 

ɜ ɝɚɡɟ, ɜɥɚɠɧɨɣ ɝɥɢɧɵ ɱɚɫɬɢɰɵ. 

ɋɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɪɢɫɬɚɥɥɨɜ ɝɢɞɪɚɬɚ, ɧɚɩɪɢɦɟɪ ɦɟɬɚɧɚ, ɜ ɝɚɡɨɜɨɣ ɫɪɟɞɟ 

ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɜ ɜɨɞɟ, ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶɸ ɞɢɮɮɭɡɢɢ ɦɨɥɟɤɭɥɵ 

ɜɨɞɵ ɱɟɪɟɡ ɝɢɞɪɚɬɧɭɸ ɩɥɟɧɤɭ ɢ ɫɤɨɪɨɫɬɶɸ ɞɢɮɮɭɡɢɢ ɜɨɞɵ ɜ ɝɚɡɨɜɨɣ ɫɪɟɞɟ. 

Ɇɨɥɟɤɭɥɵ ɜɨɞɵ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɦɟɧɶɲɟ, ɱɟɦ ɪɚɡɦɟɪ ɦɨɥɟɤɭɥ ɦɟɬɚɧɚ, 

ɞɢɮɮɭɧɞɢɪɭɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ ɱɟɪɟɡ ɝɢɞɪɚɬɧɭɸ ɩɥɟɧɤɭ. ɋɤɨɪɨɫɬɶ ɪɨɫɬɚ 

ɤɪɢɫɬɚɥɥɨɜ ɝɢɞɪɚɬɚ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɬɚɤɠɟ ɢ ɨɬ ɫɤɨɪɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɨɛɨɞɧɨɣ 
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ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ «ɝɚɡ – ɜɨɞɚ», ɬɨ ɟɫɬɶ ɨɬ ɫɬɟɩɟɧɢ ɬɭɪɛɭɥɢɡɚɰɢɢ 

ɝɚɡɨɜɨɞɹɧɨɝɨ ɩɨɬɨɤɚ. 

ɍɫɥɨɜɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ ɢɡ ɧɟɮɬɟɝɚɡɨɜɵɯ ɫɦɟɫɟɣ ɢ ɜɨɞɵ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɫɨɫɬɚɜɚ ɝɚɡɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ ɜ ɫɬɜɨɥɟ ɫɤɜɚɠɢɧɵ ɩɨ ɦɟɪɟ ɩɪɨɞɜɢɠɟɧɢɹ ɫɦɟɫɢ ɤ ɭɫɬɶɸ. ɉɨɷɬɨɦɭ, 

ɱɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ɭɫɥɨɜɢɹ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɢɡ ɧɟɮɬɢ ɝɚɡɚ ɢ ɜɨɞɵ, 

ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɞɥɹ ɤɚɠɞɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɩɪɟɞɟɥɢɬɶ 

ɢɡ ɭɫɥɨɜɢɣ ɪɚɜɧɨɜɟɫɢɹ «ɧɟɮɬɶ – ɝɚɡ» ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɝɚɡɚ. ɂɫɯɨɞɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɢ ɷɬɨɦ ɹɜɥɹɸɬɫɹ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɫɦɟɫɢ 

ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ, ɞɚɜɥɟɧɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ. Ɏɚɡɨɜɨɟ ɠɟ ɪɚɜɧɨɜɟɫɢɟ ɧɟɮɬɢ ɢ ɝɚɡɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɹɦ ɤɨɧɰɟɧɬɪɚɰɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɫɬɚɧɬ 

ɮɚɡɨɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɞɥɹ ɤɚɠɞɨɝɨ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɫɥɨɜɢɹ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ [1]. 

Ɇɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɢɧɞɢɤɚɰɢɢ (ɢɥɢ, ɢɧɚɱɟ ɝɨɜɨɪɹ, ɮɢɤɫɚɰɢɢ) ɦɨɦɟɧɬɚ 

ɧɚɱɚɥɚ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ (ɢ/ɢɥɢ ɨɬɥɨɠɟɧɢɹ) ɝɢɞɪɚɬɨɜ ɜ ɩɪɨɦɵɫɥɨɜɵɯ 

ɤɨɦɦɭɧɢɤɚɰɢɹɯ, ɚ ɬɚɤɠɟ ɷɮɮɟɤɬɢɜɧɵɟ ɫɩɨɫɨɛɵ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɟɦɵ 

ɨɛɧɚɪɭɠɟɧɢɹ ɧɚɥɢɱɢɹ ɢ ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ 

(ɧɟɫɩɥɨɲɧɵɯ ɝɢɞɪɚɬɧɵɯ ɩɪɨɛɨɤ) ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɤɨɧɬɪɨɥɟ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɞɢɚɝɧɨɫɬɢɤɟ) ɝɚɡɨɩɪɨɦɵɫɥɨɜɵɯ ɨɛɴɟɤɬɨɜ, 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  

Ʉɨɧɬɪɨɥɶ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɨɬɥɨɠɟɧɢɹ ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ ɫ ɰɟɥɶɸ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɟɨɛɯɨɞɢɦ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 

– ɜ ɩɨɞɫɢɫɬɟɦɚɯ «ɚɜɚɪɢɣɧɨɣ» ɩɨɞɚɱɢ ɢɡɛɵɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɧɝɢɛɢɬɨɪɚ 

ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɫ ɰɟɥɶɸ «ɫɦɵɜɚ» ɢ ɪɚɡɥɨɠɟɧɢɹ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɝɢɞɪɚɬɨɜ 

ɩɪɢ ɨɬɤɚɡɚɯ ɩɨ ɤɚɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ 

(ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɡɤɢɯ ɢɡɦɟɧɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɤɨɝɞɚ 

ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɟ ɭɫɩɟɜɚɟɬ ɚɞɟɤɜɚɬɧɨ ɫɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɧɟɧɢɟ ɷɬɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɢɡ-ɡɚ ɢɧɟɪɰɢɨɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɪɢɬɟɪɢɟɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ); 
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– ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɵɯ 

ɫɩɟɰɢɚɥɶɧɨ ɪɟɚɥɢɡɭɟɬɫɹ ɩɟɪɟɦɟɧɧɵɣ ɜɨ ɜɪɟɦɟɧɢ (ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɢɥɢ 

ɤɨɥɟɛɥɸɳɢɣɫɹ) ɪɚɫɯɨɞ ɢɧɝɢɛɢɬɨɪɚ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɧɨɝɞɚ 

ɡɚɦɟɬɧɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ; 

– ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɧɨɜɵɦ ɬɢɩɚɦ ɢɧɝɢɛɢɬɨɪɨɜ 

ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɞɥɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ «ɤɢɧɟɬɢɱɟɫɤɢɯ» 

ɢɧɝɢɛɢɬɨɪɨɜ), ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɧɚɞɟɠɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɨɰɟɫɫɚ 

ɝɢɞɪɚɬɨɨɬɥɨɠɟɧɢɹ ɢɦɟɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 

Ʉɚɤ ɨɬɥɨɠɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɢ ɝɢɞɪɚɬɨɜ, ɬɚɤ ɢ ɛɨɪɶɛɚ ɫ ɷɬɢɦɢ ɨɬɥɨɠɟɧɢɹɦɢ 

ɭɜɟɥɢɱɢɜɚɸɬ ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɫɬɟɧɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ, 

ɫɧɢɠɟɧɢɸ ɪɟɫɭɪɫɚ ɢ ɩɨɜɵɲɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɋ 

ɰɟɥɶɸ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɚɪɚɮɢɧɨ-, ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɢ 

ɛɨɪɶɛɵ ɫ ɷɬɢɦɢ ɧɟɝɚɬɢɜɧɵɦɢ ɹɜɥɟɧɢɹɦɢ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɫɜɨɟɜɪɟɦɟɧɧɭɸ ɢ 

ɬɨɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɬɥɨɠɟɧɢɹɯ ɢ ɡɚɤɭɩɨɪɤɚɯ, ɜɨɡɧɢɤɚɸɳɢɯ ɢɡ-ɡɚ ɢɯ 

ɜɥɢɹɧɢɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ ɫɢɫɬɟɦɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɩɪɨɫɵ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɨɬɥɨɠɟɧɢɹ ɩɚɪɚɮɢɧɚ, 

ɝɢɞɪɚɬɨɜ ɧɚ ɫɬɟɧɤɚɯ, ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɡɚɤɭɩɨɪɨɤ ɩɨɥɧɨɝɨ ɢɥɢ ɧɟɩɨɥɧɨɝɨ 

ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɢ ɬɪɟɛɭɸɬ 

ɛɟɡɨɬɥɚɝɚɬɟɥɶɧɨɝɨ, ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɪɟɲɟɧɢɹ [1]. 

 

1.2 ɉɚɪɚɮɢɧɨɜɵɟ ɨɬɥɨɠɟɧɢɹ  
 

ɉɚɪɚɮɢɧɵ, ɨɬɥɚɝɚɸɳɢɟɫɹ ɧɚ ɫɬɟɧɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɫɦɟɫɶ ɬɜɟɪɞɵɯ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɨɫɬɚɜɚ ɋ17ɇ36-ɋ36ɇ74 ɢ ɝɢɛɪɢɞɧɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɰɟɪɟɡɢɧɨɜ ɚɥɤɚɧɨ-ɧɚɮɬɟɧɨɜɨɝɨ ɫɬɪɨɟɧɢɹ ɫɨɫɬɚɜɚ ɋ36ɇ74-

ɋ71ɇ144). Ɍɟɯɧɢɱɟɫɤɢɣ ɩɚɪɚɮɢɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɫɦɟɫɶ ɩɚɪɚɮɢɧɨɜ (10…75 

%), ɫɦɨɥ (10…30 %), ɚɫɮɚɥɶɬɟɧɨɜ (2...5 %), ɫɜɹɡɚɧɧɨɣ ɧɟɮɬɢ (ɞɨ 60 %). 
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Ɍɜɟɪɞɵɟ ɦɟɬɚɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɩɚɪɚɮɢɧɵ, ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɪɚɤɬɢɱɟɫɤɢ 

ɜɨ ɜɫɟɯ ɧɟɮɬɹɯ; ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɨɬ ɫɥɟɞɨɜ ɞɨ 20…28 % ɢ 

ɢɧɨɝɞɚ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɬɟɯɧɨɥɨɝɢɸ ɢ ɬɟɯɧɢɤɭ ɞɨɛɵɱɢ, ɫɛɨɪɚ ɢ ɬɪɚɧɫɩɨɪɬɚ, 

ɩɨɞɝɨɬɨɜɤɭ ɢ ɩɟɪɟɪɚɛɨɬɤɭ ɧɟɮɬɢ ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɚɸɳɢɦ. Ɉɧɢ ɯɨɪɨɲɨ 

ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɧɟɮɬɢ ɬɨɥɶɤɨ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ (40 °ɋ ɢ ɛɨɥɟɟ) ɬɟɦɩɟɪɚɬɭɪɟ. Ɍɚɤ 

ɤɚɤ ɩɥɚɫɬɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟɮɬɹɧɨɣ ɡɚɥɟɠɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɜɵɲɟ 40 

°ɋ, ɬɨ ɩɚɪɚɮɢɧɵ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ ɨɛɪɚɡɭɸɬ ɜ ɧɟɮɬɢ ɝɨɦɨɝɟɧɧɵɣ ɪɚɫɬɜɨɪ. 

ɉɪɢ ɢɡɜɥɟɱɟɧɢɢ ɧɟɮɬɢ, ɬɨ ɟɫɬɶ ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɟɟ 

ɪɚɡɝɚɡɢɪɨɜɚɧɢɢ, ɪɚɫɬɜɨɪɹɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɮɬɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɚɪɚɮɢɧɚɦ 

ɭɦɟɧɶɲɚɟɬɫɹ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɫɵɳɟɧɢɸ ɧɟɮɬɢ ɩɚɪɚɮɢɧɨɦ ɢ ɩɟɪɟɯɨɞɭ ɟɝɨ 

ɱɚɫɬɢ ɜ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ. ɇɨ ɷɬɨɬ ɩɟɪɟɯɨɞ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɢɬɶɫɹ 

ɬɨɥɶɤɨ ɧɚ ɤɚɤɨɣ-ɬɨ ɩɨɜɟɪɯɧɨɫɬɢ. ɐɟɧɬɪɚɦɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɥɭɠɚɬ ɜɵɫɬɭɩɵ, 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɜɡɜɟɫɢ ɜ ɩɨɬɨɤɟ ɧɟɮɬɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɯɥɚɠɞɟɧɢɹ ɧɟɮɬɢ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɛɨɥɟɟ ɯɨɥɨɞɧɨɣ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɬɨɧɤɨɦ ɩɪɢɫɬɟɧɧɨɦ ɫɥɨɟ ɜɨɡɧɢɤɚɟɬ ɪɚɞɢɚɥɶɧɵɣ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɞɢɟɧɬ. ɋɭɳɟɫɬɜɨɜɚɧɢɟ ɪɚɞɢɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɝɪɚɞɢɟɧɬɚ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɝɪɚɞɢɟɧɬɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 

ɩɚɪɚɮɢɧɚ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɞɜɢɠɟɧɢɟ ɪɚɫɬɜɨɪɟɧɧɵɯ ɱɚɫɬɢɰ ɩɚɪɚɮɢɧɚ ɤ 

ɫɬɟɧɤɟ ɬɪɭɛɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɦɨɥɟɤɭɥɹɪɧɨɣ ɞɢɮɮɭɡɢɢ. ɉɨ ɞɨɫɬɢɠɟɧɢɢ 

ɱɚɫɬɢɰɚɦɢ ɩɚɪɚɮɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ ɢɥɢ ɝɪɚɧɢɰɵ ɬɜɟɪɞɵɯ ɨɬɥɨɠɟɧɢɣ 

ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɢ ɜɵɞɟɥɟɧɢɟ ɢɡ ɪɚɫɬɜɨɪɚ. ȿɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜ 

ɩɪɢɫɬɟɧɧɨɦ ɫɥɨɟ ɧɢɠɟ ɭɪɨɜɧɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɚɪɚɮɢɧ ɧɚɱɢɧɚɟɬ ɜɵɩɚɞɚɬɶ ɢɡ 

ɧɟɮɬɢ, ɬɨ ɢ ɜ ɩɨɬɨɤɟ ɧɟɮɬɢ ɛɭɞɭɬ ɫɨɞɟɪɠɚɬɶɫɹ ɤɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɚ, ɚ ɠɢɞɤɚɹ 

ɮɚɡɚ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɫ ɬɜɟɪɞɨɣ 

ɮɚɡɨɣ. 

ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɝɪɚɞɢɟɧɬɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɛɪɨɭɧɨɜɫɤɨɟ 

ɞɜɢɠɟɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɧɨɫɭ ɜɟɳɟɫɬɜɚ. ɉɪɢ ɞɚɜɥɟɧɢɹɯ ɜɵɲɟ 

ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɜɵɩɚɞɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɜɨɡɪɚɫɬɚɟɬ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ. ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɧɢɠɟ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ, ɬɨ ɩɪɢ 

ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɱɬɨ 
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ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɫɭɳɟɫɬɜɟɧɧɨ 

ɜɥɢɹɟɬ ɧɚ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɩɚɪɚɮɢɧɚ ɜ ɧɟɮɬɢ ɢ ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ. 

ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɫɚ ɤɪɢɫɬɚɥɥɨɜ ɩɚɪɚɮɢɧɚ, ɜɡɜɟɲɟɧɧɵɯ ɜ 

ɧɟɮɬɢ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɩɚɪɚɮɢɧɚ ɭɦɟɧɶɲɚɟɬɫɹ. 

Ʉɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɚ ɢ ɢɯ ɫɤɨɩɥɟɧɢɹ, ɜɨɡɧɢɤɲɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ, ɢ ɨɛɪɚɡɭɸɬ ɩɚɪɚɮɢɧɨɜɵɟ ɨɬɥɨɠɟɧɢɹ, ɚ 

ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ ɨɛɴɟɦɟ ɧɟɮɬɢ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɬɥɨɠɟɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɭɱɚɫɬɜɭɸɬ. 

ɇɟɨɛɯɨɞɢɦɵɦɢ ɭɫɥɨɜɢɹɦɢ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɩɚɪɚɮɢɧɨɜ ɹɜɥɹɸɬɫɹ: 

ɉɪɢɫɭɬɫɬɜɢɟ: 

– ɜ ɧɟɮɬɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɩɚɪɚɮɢɧɨɜɨɝɨ ɪɹɞɚ; 

– ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɬɨɤɚ ɧɟɮɬɢ ɞɨ ɡɧɚɱɟɧɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ 

ɜɨɡɦɨɠɧɨ ɜɵɞɟɥɟɧɢɟ ɢɡ ɧɟɮɬɢ ɬɜɟɪɞɨɣ ɩɚɪɚɮɢɧɨɜɨɣ ɮɚɡɵ. ɇɟɨɛɯɨɞɢɦɵɟ 

ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ ɜɨɡɧɢɤɚɸɬ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɟ ɬɪɭɛɵ; 

– ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɱɧɨɟ ɫɰɟɩɥɟɧɢɟ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɫ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɢɫɤɥɸɱɚɸɳɟɟ ɜɨɡɦɨɠɧɨɫɬɶ ɫɦɵɜɚ ɨɬɥɨɠɟɧɢɣ 

ɩɨɬɨɤɨɦ ɧɟɮɬɢ [1]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɨɬɥɨɠɟɧɢɟ ɩɚɪɚɮɢɧɚ ɜɥɢɹɟɬ ɟɳɟ ɪɹɞ ɮɚɤɬɨɪɨɜ. 

– ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɡɧɢɰɵ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɚɦɢ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɨɬɨɤɚ ɧɟɮɬɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɥɚɝɚɸɳɟɝɨɫɹ ɩɚɪɚɮɢɧɚ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ. 

– ɞɚɜɥɟɧɢɟ ɢ ɝɚɡɨɜɵɣ ɮɚɤɬɨɪ: ɩɪɢ ɞɚɜɥɟɧɢɹɯ ɜɵɲɟ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɜɵɩɚɞɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ. 

ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɧɢɠɟ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ, ɬɨ ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ 

ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 

ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴёɦɚ ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ 

ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɩɚɪɚɮɢɧɚ ɜ ɧɟɮɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɭ (ɩɨɧɢɠɚɟɬɫɹ) ɧɟɮɬɟɝɚɡɨɜɨɝɨ 

ɩɨɬɨɤɚ. 
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– ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɨɬɨɤɚ: ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɤɨɩɥɟɧɢɹ ɨɬɥɨɠɟɧɢɣ 

ɩɚɪɚɮɢɧɚ ɫɧɚɱɚɥɚ ɪɚɫɬɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜɫɥɟɞɫɬɜɢɟ 

ɭɜɟɥɢɱɟɧɢɹ ɦɚɫɫɨɩɟɪɟɧɨɫɚ, ɚ ɡɚɬɟɦ – ɫɧɢɠɚɟɬɫɹ. Ɍɚɤɨɣ ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɛɭɫɥɨɜɥɟɧ ɮɚɤɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɞɢɧɚɦɢɱɟɫɤɨɟ ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ 

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɬɥɨɠɢɜɲɟɝɨɫɹ ɩɚɪɚɮɢɧɚ ɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɨɬɨɤɚ ɧɟɮɬɢ. ɉɪɢ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɬɟɱɟɧɢɹ ɩɨɬɨɤ 

ɫɦɵɜɚɟɬ ɨɬɥɨɠɢɜɲɢɣɫɹ ɩɚɪɚɮɢɧ ɫɨ ɫɬɟɧɨɤ ɬɪɭɛ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɩɪɟɜɵɲɟɧɢɟɦ 

ɫɢɥ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚɞ ɫɢɥɚɦɢ ɫɰɟɩɥɟɧɢɹ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ 

ɩɚɪɚɮɢɧɚ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɪɭɛɵ. 

– ɫɜɨɣɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ: ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɥɨɠɟɧɢɣ 

ɩɚɪɚɮɢɧɚ ɡɚɜɢɫɢɬ ɨɬ ɫɜɨɣɫɬɜ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɬɚɤ ɤɚɤ ɲɟɪɨɯɨɜɚɬɨɫɬɶ 

ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɬɭɪɛɭɥɟɧɬɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬ 

ɩɟɪɟɦɟɲɢɜɚɧɢɟ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɞɟɥɟɧɢɟ ɝɚɡɚ ɢ ɩɚɪɚɮɢɧɚ. Ɉɞɧɚɤɨ ɩɨɫɥɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɹ ɩɚɪɚɮɢɧɚ ɫɤɨɪɨɫɬɶ ɨɬɥɨɠɟɧɢɹ ɭɠɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɬɨɬɵ 

ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ. Ɉɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ; ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɜɢɫɢɬ ɩɪɨɱɧɨɫɬɶ 

ɫɰɟɩɥɟɧɢɹ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɱɢɫɬɨɬɵ 

ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɫɰɟɩɥɟɧɢɟ ɨɫɥɚɛɟɜɚɟɬ, ɢ ɫɦɵɜ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ 

ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɦɟɧɶɲɢɯ ɫɤɨɪɨɫɬɹɯ ɩɨɬɨɤɚ ɧɟɮɬɢ. 

– ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɩɪɨɞɭɤɰɢɢ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɥɢ ɜɨɞɵ ɜ ɩɨɬɨɤɟ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɥɨɠɟɧɢɹ ɩɚɪɚɮɢɧɚ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɞɜɭɦ ɩɪɢɱɢɧɚɦ:  

ɚ) ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɫɭɦɦɚɪɧɨɣ ɬɟɩɥɨɟɦɤɨɫɬɢ (ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ ɜɵɲɟ, 

ɱɟɦ ɬɟɩɥɨɟɦɤɨɫɬɶ ɧɟɮɬɢ) ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɬɨɤɚ ɩɨɜɵɲɚɟɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɫɧɢɠɟɧɢɸ ɨɬɥɨɠɟɧɢɣ ɩɚɪɚɮɢɧɚ;  

ɛ) ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɫɦɚɱɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

– ɚɫɮɚɥɶɬɨɫɦɨɥɢɫɬɵɟ ɜɟɳɟɫɬɜɚ: ɨɛɪɚɡɨɜɚɧɢɟ ɩɥɨɬɧɵɯ, ɬɪɭɞɧɨɭɞɚɥɹɟɦɵɯ 

ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɪɚɮɢɧɢɫɬɵɯ ɨɬɥɨɠɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɟɮɬɢ ɬɨɥɶɤɨ ɩɪɢ 

ɧɚɥɢɱɢɢ ɜ ɧɟɮɬɢ ɚɫɮɚɥɶɬɨɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ. ȼ ɢɯ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɜɟɪɯɧɨɫɬɶ 

ɢɦɟɟɬ ɪɚɡɜɢɬɭɸ ɲɟɪɨɯɨɜɚɬɨɫɬɶ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ – ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɚɧɨɜɢɬɫɹ 

ɢɞɟɚɥɶɧɨ ɝɥɚɞɤɨɣ, ɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɣ ɫ ɪɵɯɥɨɣ ɫɬɪɭɤɬɭɪɨɣ 

ɢ ɧɢɡɤɢɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɩɚɪɚɮɢɧ – 



15 

 

ɨɫɧɨɜɧɨɣ ɦɚɬɟɪɢɚɥ ɨɬɥɨɠɟɧɢɣ, ɚ ɫɦɨɥɵ ɨɛɥɚɞɚɸɬ ɰɟɦɟɧɬɢɪɭɸɳɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɫɦɨɥ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɮɬɢ, ɬɟɦ ɛɨɥɟɟ 

ɩɥɨɬɧɵɟ ɨɬɥɨɠɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ. 

– ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɧɟɮɬɢ: ɨɬ ɧɟɝɨ ɡɚɜɢɫɢɬ ɪɚɫɬɜɨɪɹɸɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɮɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɚɪɚɮɢɧɚ – ɱɟɦ ɛɨɥɶɲɟ ɜɵɯɨɞ ɫɜɟɬɥɵɯ 

ɮɪɚɤɰɢɣ (ɜɵɤɢɩɚɸɳɢɯ ɞɨ 35 °ɋ), ɬɟɦ ɛɨɥɶɲɟ ɜɵɩɚɞɟɬ ɩɚɪɚɮɢɧɚ, ɱɟɦ ɬɹɠɟɥɟɟ 

ɧɟɮɬɶ, ɬɟɦ ɨɧɚ ɯɭɠɟ ɪɚɫɬɜɨɪɹɟɬ ɩɚɪɚɮɢɧ, ɬɟɦ ɢɧɬɟɧɫɢɜɧɟɟ ɛɭɞɟɬ ɜɵɩɚɞɚɬɶ ɢɡ 

ɧɟɟ ɩɚɪɚɮɢɧ. 

– ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ: ɱɟɦ ɬɹɠɟɥɟɟ ɧɟɮɬɶ, ɬɟɦ ɯɭɠɟ ɨɧɚ ɪɚɫɬɜɨɪɹɟɬ ɩɚɪɚɮɢɧ, 

ɬɨ ɟɫɬɶ ɬɟɦ ɢɧɬɟɧɫɢɜɧɟɟ ɛɭɞɭɬ ɜɵɩɚɞɚɬɶ ɢɡ ɬɚɤɨɣ ɧɟɮɬɢ ɩɚɪɚɮɢɧɵ. 

– ɜɥɢɹɧɢɟ ɜɪɟɦɟɧɢ: ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɥɨɠɢɜɲɟɝɨɫɹ 

ɩɚɪɚɮɢɧɚ ɜɨɡɪɚɫɬɚɟɬ. ɇɚɢɛɨɥɶɲɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɧɚɱɚɥɟ 

ɩɪɨɰɟɫɫɚ, ɚ ɡɚɬɟɦ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɨɬɥɨɠɟɧɢɣ ɩɚɪɚɮɢɧɚ ɫɧɢɠɚɟɬɫɹ ɢɡ-ɡɚ 

ɭɦɟɧɶɲɟɧɢɹ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɧɟɮɬɢ ɜɨ ɜɧɟɲɧɸɸ ɫɪɟɞɭ ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ 

ɨɬɥɨɠɢɜɲɟɝɨɫɹ ɫɥɨɹ ɩɚɪɚɮɢɧɚ. 

ɂɡ-ɡɚ ɜɵɩɚɞɟɧɢɹ ɩɚɪɚɮɢɧɚ: 

– ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɫɧɢɠɚɟɬɫɹ ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫɟɱɟɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɚ; 

– ɦɟɧɹɸɬɫɹ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɢ ɜɩɥɨɬɶ ɞɨ ɩɨɬɟɪɢ ɬɟɤɭɱɟɫɬɢ; 

– ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɚ, ɤɪɢɫɬɚɥɥɢɡɢɪɭɹɫɶ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ 

«ɧɟɮɬɶ-ɜɨɞɚ», ɫɬɚɛɢɥɢɡɢɪɭɸɬ ɷɦɭɥɶɫɢɸ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɞɥɹ ɟɟ ɪɚɡɪɭɲɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵ ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɞɟɷɦɭɥɶɝɚɬɨɪɵ [1]. 
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2 Ɇɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ 

 

Ȼɨɪɶɛɚ ɫ ɝɢɞɪɚɬɚɦɢ, ɤɚɤ ɢ ɫ ɥɸɛɵɦɢ ɨɫɥɨɠɧɟɧɢɹɦɢ, ɜɟɞɟɬɫɹ ɜ 

ɧɚɩɪɚɜɥɟɧɢɹɯ ɢɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ. ɋɥɟɞɭɟɬ ɜɫɟɝɞɚ ɨɬɞɚɜɚɬɶ 

ɩɪɟɞɩɨɱɬɟɧɢɟ ɦɟɬɨɞɚɦ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ. 

ɗɬɨ ɧɚɪɭɲɚɟɬ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɝɚɡɨɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ȼɨɪɶɛɚ ɫ ɝɢɞɪɚɬɚɦɢ ɜɟɞɟɬɫɹ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ: 

– ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ; 

– ɥɢɤɜɢɞɚɰɢɹ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɝɢɞɪɚɬɨɜ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ ɜ ɫɤɜɚɠɢɧɚɯ ɩɪɢɦɟɧɹɸɬ 

ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: 

– ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɤɜɚɠɢɧɵ; 

– ɧɟɩɪɟɪɵɜɧɨ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɞɚɸɬ ɧɚ ɡɚɛɨɣ ɫɤɜɚɠɢɧɵ 

ɚɧɬɢɝɢɞɪɚɬɧɵɟ ɢɧɝɢɛɢɬɨɪɵ; 

– ɩɪɢɦɟɧɹɸɬ ɮɭɬɟɪɨɜɚɧɧɵɟ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɟ (ɩɨɞɴɟɦɧɵɟ) ɬɪɭɛɵ; 

– ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɭɞɚɥɹɸɬ ɫ ɡɚɛɨɹ ɫɤɚɩɥɢɜɚɸɳɭɸɫɹ ɠɢɞɤɨɫɬɶ; 

– ɭɫɬɪɚɧɹɸɬ ɩɪɢɱɢɧɵ, ɜɵɡɵɜɚɸɳɢɟ ɩɭɥɶɫɚɰɢɸ ɝɚɡɚ ɜ ɫɤɜɚɠɢɧɟ. 

ɋɬɜɨɥ ɫɤɜɚɠɢɧɵ ɨɱɢɳɚɸɬ ɨɬ ɝɢɞɪɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ: 

– ɩɪɨɞɭɜɤɨɣ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɜɵɞɟɪɠɤɨɣ 

ɫɤɜɚɠɢɧɵ ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ ɫ ɰɟɥɶɸ ɱɚɫɬɢɱɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɝɢɞɪɚɬɨɜ ɩɨɞ 

ɜɥɢɹɧɢɟɦ ɬɟɩɥɚ ɨɤɪɭɠɚɸɳɢɯ ɩɨɪɨɞ; 

– ɡɚɤɚɱɤɨɣ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɚɧɬɢɝɢɞɪɚɬɧɨɝɨ ɢɧɝɢɛɢɬɨɪɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɝɢɞɪɚɬɧɭɸ ɩɪɨɛɤɭ ɫ ɜɵɞɟɪɠɤɨɣ ɞɥɹ ɪɚɡɥɨɠɟɧɢɹ ɝɢɞɪɚɬɧɨɣ 

ɩɪɨɛɤɢ ɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɞɭɜɤɨɣ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɉɪɟɞɭɩɪɟɠɞɚɸɬ ɨɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɚɬɨɜ ɜ ɮɨɧɬɚɧɧɨɣ ɚɪɦɚɬɭɪɟ ɢ ɜ ɨɛɜɹɡɤɟ 

ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ, ɜ ɭɡɥɚɯ ɢ ɡɜɟɧɶɹɯ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɚɡɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ) ɫɥɟɞɭɸɳɢɦɢ 

ɦɟɬɨɞɚɦɢ, ɩɪɢɦɟɧɹɟɦɵɦɢ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɬɚɤ ɢ ɤɨɦɩɥɟɤɫɧɨ: 



17 

 

– ɨɛɨɝɪɟɜɨɦ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɢ ɭɱɚɫɬɤɨɜ; 

– ɜɜɨɞɨɦ ɜ ɩɨɬɨɤ ɝɚɡɚ ɚɧɬɢɝɢɞɪɚɬɧɵɯ ɢɧɝɢɛɢɬɨɪɨɜ (ɦɟɬɚɧɨɥɚ, ɪɚɫɬɜɨɪɚ 

ɯɥɨɪɢɫɬɨɝɨ ɤɚɥɶɰɢɹ, ɞɢɷɬɢɥɟɧɝɥɢɤɨɥɹ ɢ ɞɪ.); 

– ɭɫɬɪɚɧɟɧɢɟɦ ɪɟɡɤɢɯ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɞɜɢɠɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ, ɜɟɞɭɳɟɟ ɤ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɨɛɪɚɡɧɨɣ ɜɥɚɝɢ ɢ ɨɛɪɚɡɨɜɚɧɢɸ 

ɝɢɞɪɚɬɚ; 

– ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦ ɭɞɚɥɟɧɢɟɦ ɠɢɞɤɨɫɬɢ, ɫɤɚɩɥɢɜɚɸɳɟɣɫɹ ɜ ɩɨɧɢɠɟɧɧɵɯ 

ɦɟɫɬɚɯ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɚɡɚ, ɩɪɢ 

ɩɨɦɨɳɢ ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɨɜ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɩɚɬɪɭɛɤɨɜ; 

– ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɞɭɜɤɨɣ ɝɚɡɨɩɪɨɜɨɞɨɜ ɨɬ ɨɤɚɥɢɧɵ, ɝɪɹɡɢ ɢ ɬ. ɩ., ɜ ɦɟɫɬɚɯ 

ɫɤɨɩɥɟɧɢɹ ɤɨɬɨɪɵɯ ɨɛɪɚɡɭɸɬɫɹ ɤɪɢɫɬɚɥɥɵ ɝɢɞɪɚɬɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɫɩɨɫɨɛɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ ɢ 

ɥɶɞɚ. 

 

2.1 ȼɜɨɞ ɦɟɬɚɧɨɥɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ 

 

ȼ ɫɭɪɨɜɵɯ ɭɫɥɨɜɢɹɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɫɢɫɬɟɦɚɯ ɱɚɳɟ 

ɜɫɟɝɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɯɢɦɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɛɨɪɶɛɵ ɫ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɟɦ 

ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɚɧɨɥ, ɪɚɫɬɜɨɪɵ ɯɥɨɪɢɫɬɨɝɨ ɤɚɥɶɰɢɹ ɜ ɪɟɞɤɢɯ ɫɥɭɱɚɹɯ ɜɵɛɢɪɚɸɬ 

ɝɥɢɤɨɥɢ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɟɪɟɤɚɱɤɚ ɦɧɨɝɨɮɚɡɧɨɣ ɷɦɭɥɶɫɢɢ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɜ 

ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢɥɢ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɪɚɛɨɱɢɯ ɞɚɜɥɟɧɢɹɯ. ɗɬɨ 

ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɩɨɬɨɦɭ, ɱɬɨ ɚɝɟɧɬɵ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɝɢɞɪɚɬɨɜ ɡɚ ɫɱёɬ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɡɨɜɚɧɢɹ ɤɪɢɫɬɚɥɥɨɜ. ɗɤɫɩɥɭɚɬɚɰɢɹ 

ɫɢɫɬɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɛɟɡ ɪɢɫɤɚ 

ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ [2].  

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɚɬɧɵɯ ɩɪɨɛɨɤ ɧɚ ɘɪɭɛɱɟɧɨ-

Ɍɨɯɨɦɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ (ɞɚɥɟɟ – ɘɌɆ) ɩɪɨɜɨɞɢɥɢɫɶ ɨɩɵɬɧɨ-

ɩɪɨɦɵɲɥɟɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɨ ɡɚɤɚɱɢɜɚɧɢɸ ɦɟɬɚɧɨɥɚ ɜ ɜɵɤɢɞɧɵɟ ɥɢɧɢɢ 

ɩɪɨɦɵɫɥɨɜɨɣ ɫɢɫɬɟɦɵ. ȼɵɤɢɞɧɚɹ ɥɢɧɢɹ ɫɨɟɞɢɧɹɟɬ ɫɤɜɚɠɢɧɭ ɢ ɡɚɦɟɪɧɭɸ 

ɭɫɬɚɧɨɜɤɭ.  
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Ɇɟɬɚɧɨɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɢɥɨɜɵɣ ɫɩɢɪɬ. Ɉɧ ɛɟɫɰɜɟɬɟɧ, ɨɛɪɚɡɭɟɬ 

ɪɚɫɬɜɨɪɵ ɫ ɜɨɞɨɣ. Ɇɟɬɚɧɨɥ ɨɱɟɧɶ ɬɨɤɫɢɱɟɧ, ɹɜɥɹɟɬɫɹ ɹɞɨɦ. Ɉɩɚɫɟɧ ɞɥɹ ɡɞɨɪɨɜɶɹ 

ɱɟɥɨɜɟɤɚ. ȼɫɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɫɹ ɫɬɪɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɩɨ ɯɪɚɧɟɧɢɸ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɟɬɚɧɨɥɚ. 

Ɋɟɡɭɥɶɬɚɬ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɡɚɤɚɱɤɢ ɦɟɬɚɧɨɥɚ ɜ 

ɜɵɤɢɞɧɵɟ ɥɢɧɢɢ ɫ ɰɟɥɶɸ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɧɟɝɚɬɢɜɧɵɣ. ɗɬɨ 

ɫɜɹɡɵɜɚɸɬ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɨɛɜɨɞɧɟɧɧɨɫɬɢ. ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ ɞɨɫɬɢɝɚɟɬ 57 %. Ɍɚɤɠɟ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɩɪɢɦɟɧɟɧɢɹ ɫɜɹɡɵɜɚɸɬ 

ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

 

2.2 Ɍɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ 

 

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɨɛɵɱɧɨ ɩɨ ɪɨɫɬɭ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ 

ɨɩɪɟɞɟɥɹɸɬ ɦɟɫɬɨ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɧɨɣ ɩɪɨɛɤɢ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ 

ɤɨɥɥɟɤɬɨɪɚ.  

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɥɟɞɹɧɵɯ ɢ ɝɢɞɪɚɬɧɵɯ ɩɪɨɛɨɤ ɧɚ ɘɌɆ ɩɪɢɧɢɦɚɸɬ 

ɤɨɦɩɥɟɤɫ ɪɚɡɥɢɱɧɵɯ ɦɟɪ. ɇɚ ɭɱɚɫɬɤɟ, ɝɞɟ ɩɪɨɢɡɨɲɥɚ ɚɜɚɪɢɹ, 

ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɞɚɱɚ ɮɥɸɢɞɚ ɢɡ ɞɨɛɵɜɚɸɳɟɝɨ ɮɨɧɞɚ. ɉɪɨɤɥɚɞɵɜɚɸɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɞɟɥɚɸɬ ɨɛɜɨɞɧɭɸ ɥɢɧɢɸ ɞɥɹ ɩɟɪɟɤɚɱɤɢ 

ɞɨɛɵɜɚɟɦɨɣ ɧɟɮɬɢ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɞɥɹ 

ɤɨɥɥɟɤɬɨɪɚ. 

Ⱦɥɹ ɪɚɫɬɟɩɥɟɧɢɹ ɩɪɨɛɤɢ ɢɫɩɨɥɶɡɭɸɬ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɩɚɪɚ, ɤɨɬɨɪɵɣ 

ɡɚɤɚɱɢɜɚɸɬ ɜ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɝɞɟ ɩɪɨɢɡɨɲɥɨ ɡɚɤɭɩɨɪɢɜɚɧɢɟ. ɉɚɪ 

ɪɚɡɨɝɪɟɜɚɟɬ ɬɪɭɛɵ, ɥɟɞɹɧɚɹ ɦɚɫɫɚ ɜɧɭɬɪɢ ɪɚɫɩɥɚɜɥɹɟɬɫɹ ɢ ɩɨɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɟё ɜɵɧɨɫɚ ɧɚɪɭɠɭ.  

Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɡɚɤɚɱɤɭ ɜ ɤɨɥɥɟɤɬɨɪ 

ɩɨɞɨɝɪɟɬɨɣ ɞɨ 120…150 °C ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɩɥɨɜɵɯ 

ɨɛɪɚɛɨɬɨɤ ɧɟɮɬɟɫɛɨɪɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ ɢ ɞɪɭɝɨɝɨ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɬɟɯɧɢɤɚ: ɩɚɪɨɝɟɧɟɪɚɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ 

(ɉɉɍ). 
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Ɋɢɫɭɧɨɤ 1 – ɉɪɨɦɵɫɥɨɜɚɹ ɩɚɪɨɜɚɹ ɩɟɪɟɞɜɢɠɧɚɹ ɭɫɬɚɧɨɜɤɚ ɉɉɍȺ-1600/100: 

1 – ɰɢɫɬɟɪɧɚ ɞɥɹ ɜɨɞɵ; 2 – ɭɤɪɵɬɢɟ ɞɥɹ ɰɢɫɬɟɪɧɵ; 3 – ёɦɤɨɫɬɶ ɞɥɹ ɬɨɩɥɢɜɚ; 4 – 

ɤɭɡɨɜ; 5 – ɩɚɪɨɝɟɧɟɪɚɬɨɪ; 6 – ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ; 7 – ɜɟɧɬɢɥɹɬɨɪ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ; 8 – ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ; 9 – ɩɪɢɛɨɪɵ ɄɂɉɢȺ; 10 – ɩɪɢɜɨɞ ɭɫɬɚɧɨɜɤɢ;  

11 – ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ; 12 – ɦɨɧɬɚɠɧɚɹ ɪɚɦɚ 

 

Ɋɚɫɬɟɩɥɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɬɚɤɠɟ ɩɪɨɜɨɞɹɬ ɝɨɪɹɱɢɦ ɪɚɫɬɜɨɪɨɦ ɋаɋl2. 

ȼɵɩɨɥɧɹɟɬɫɹ ɡɚɤɚɱɤɚ ɪɚɫɬɜɨɪɚ ɋаɋl2 ɫ ɫɢɫɬɟɦɭ ɧɟɮɬɟɫɛɨɪɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ  

ɩɪɢ ɩɨɦɨɳɢ ɭɫɬɚɧɨɜɤɢ ɞɨɡɢɪɨɜɚɧɢɹ ɯɢɦɪɟɚɝɟɧɬɨɜ. Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɭɡɥɨɜ ɞɨɡɢɪɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1 [3]. 

 

Ɍɚɛɥɢɰɚ 1 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɡɥɨɜ ɞɨɡɢɪɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ 

ɪɟɚɝɟɧɬɨɜ 

№ɩ\ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

(ɬɢɩ, ɧɚɡɧɚɱɟɧɢɟ ɚɩɩɚɪɚɬɚ) 

Ʉɨɥɢ-

ɱɟɫɬɜɨ, 

ɲɬ. 

Ɇɚɬɟɪɢɚɥ 
Ɍɟɯɧɢɱɟɫɤɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

1 2 4 5 7 

1 ɍɫɬɚɧɨɜɤɚ ɞɨɡɢɪɨɜɚɧɢɹ 

ɯɢɦɪɟɚɝɟɧɬɨɜ ɫ ɞɜɭɦɹ 

ɞɨɡɢɪɨɜɨɱɧɵɦɢ ɧɚɫɨɫɚɦɢ ɞɥɹ 

ɢɧɝɢɛɢɬɨɪɚ ɤɨɪɪɨɡɢɢ 

27 - Nɛɥɨɤɚ=20 ɤȼɬ Vɟɦɤ.=2,0 ɢ 

4,0 ɦ3 

Qɧɨɦ=1,0-4,0 ɥ/ɱɚɫ, Pɪɚɛ=10 

Ɇɉɚ 

 

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ ɜɵɜɨɞ, ɱɬɨ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɨɬɫɭɬɫɬɜɭɟɬ ɷɮɮɟɤɬɢɜɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɩɪɨɮɢɥɚɤɬɢɤɢ 
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ɩɟɪɟɦɟɪɡɚɧɢɹ ɧɟɮɬɟɫɛɨɪɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ. ɉɨɷɬɨɦɭ ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ ɩɪɨɢɫɯɨɞɹɬ 

ɚɜɚɪɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɩɚɞɟɧɢɟɦ ɝɢɞɪɚɬɚ, ɤɨɬɨɪɵɣ ɭɦɟɧɶɲɚɟɬ ɩɪɨɩɭɫɤɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɝɨ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɩɪɨɯɨɞɧɨɝɨ 

ɫɟɱɟɧɢɹ ɬɪɭɛɵ. ɇɟɫɦɨɬɪɹ ɧɚ ɤɚɠɭɳɭɸɫɹ ɩɪɨɫɬɨɬɭ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ 

ɭɫɬɪɚɧɟɧɢɹ ɚɜɚɪɢɢ, ɥɢɤɜɢɞɚɰɢɹ ɝɢɞɪɚɬɧɵɯ ɩɪɨɛɨɤ ɜ ɭɫɥɨɜɢɹɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, 

ɝɞɟ ɩɪɟɨɛɥɚɞɚɸɬ ɜɟɱɧɨɦёɪɡɥɵɟ ɝɪɭɧɬɵ, ɹɜɥɹɟɬɫɹ ɡɚɬɪɚɬɧɵɦ ɢ ɬɪɭɞɨёɦɤɢɦ 

ɦɟɪɨɩɪɢɹɬɢɟɦ, ɜɥɟɤɭɳɢɦ ɡɚ ɫɨɛɨɣ ɧɟɝɚɬɢɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ. 

 

2.3 Ɋɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ 

 

Ʉɨɝɞɚ ɝɢɞɪɚɬɧɚɹ ɩɪɨɛɤɚ ɭɠɟ ɨɛɪɚɡɨɜɚɥɚɫɶ, ɬɨ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ 

ɫɢɫɬɟɦɟ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɥɨɠɟɧɢɸ ɝɢɞɪɚɬɨɜ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɜɵɧɨɫɹɬɫɹ ɢɡ 

ɝɚɡɨɩɪɨɜɨɞɨɜ ɢ ɚɩɩɚɪɚɬɭɪɵ ɩɪɨɞɭɜɤɨɣ ɢɯ ɱɟɪɟɡ ɨɬɜɨɞɵ ɜ ɚɬɦɨɫɮɟɪɭ. ɗɬɨɬ 

ɫɩɨɫɨɛ – ɚɜɚɪɢɣɧɵɣ, ɬɚɤ ɤɚɤ ɫɜɹɡɚɧ ɫ ɧɚɪɭɲɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɤɜɚɠɢɧɵ. 

ɋɤɜɚɠɢɧɵ ɨɛɨɪɭɞɨɜɚɧɵ ɩɪɨɞɭɜɨɱɧɨɣ ɥɢɧɢɟɣ ɢ ɫɜɟɱɨɣ ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɣ: 

– ɩɪɨɞɭɜɤɢ ɲɥɟɣɮɚ ɩɪɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ ɢɥɢ ɪɚɡɝɢɞɪɚɱɢɜɚɧɢɢ; 

– ɩɪɨɞɭɜɤɢ ɬɪɭɛɧɨɝɨ ɢɥɢ ɡɚɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢ ɜɵɬɟɫɧɟɧɢɢ 

ɡɚɞɚɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɩɨɫɥɟ ɪɟɦɨɧɬɚ; 

– ɨɬɪɚɛɨɬɤɢ ɫɤɜɚɠɢɧɵ ɩɨɫɥɟ ɨɫɜɨɟɧɢɹ; 

– ɨɬɜɨɞɚ ɡɚɞɚɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɜ ɩɪɢёɦɧɭɸ ёɦɤɨɫɬɶ ɩɪɢ ɨɫɜɨɟɧɢɢ; 

– ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɤɜɚɠɢɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɭɜɟɪɚ. 

ɇɚ ɭɫɬɶɟ ɩɪɨɞɭɜɨɱɧɚɹ ɥɢɧɢɹ ɢɦɟɟɬ ɞɜɟ ɡɚɞɜɢɠɤɢ – ɪɚɛɨɱɭɸ ɢ 

ɤɨɧɬɪɨɥɶɧɭɸ. Ʉɨɧɟɰ ɩɪɨɞɭɜɨɱɧɨɣ ɫɜɟɱɢ ɨɫɧɚɳёɧ ɮɥɚɧɰɟɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɞɥɹ 

ɦɨɧɬɚɠɚ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɭɜɟɪɚ. 

ɋɨɝɥɚɫɧɨ ɫɥɨɠɢɜɲɟɣɫɹ ɩɪɚɤɬɢɤɢ ɨɛɭɫɬɪɨɣɫɬɜɚ ɝɚɡɨɜɵɯ ɫɟɜɟɪɧɨɝɨ 

ɋɚɯɚɥɢɧɚ ɩɪɨɞɭɜɨɱɧɚɹ ɫɜɟɱɚ ɜɵɩɨɥɧɹɟɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢ ɜɵɜɨɞɢɬɫɹ ɫ 

ɭɤɥɨɧɨɦ ɜ ɡɚɳɢɳёɧɧɵɣ ɨɬ ɜɟɬɪɨɜ ɤɨɬɥɨɜɚɧ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ 
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ɫɤɨɩɥɟɧɢɟ ɢ ɡɚɦɟɪɡɚɧɢɟ ɜ ɩɪɨɞɭɜɨɱɧɨɣ ɥɢɧɢɢ ɠɢɞɤɨɫɬɢ ɢ ɫɚɦɨɟ ɝɥɚɜɧɨɟ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨ ɨɤɪɟɫɬɧɨɫɬɢ ɦɟɬɚɧɨɥɶɧɨɣ ɜɨɞɵ, ɝɢɞɪɚɬɨɜ 

ɢ ɤɨɧɞɟɧɫɚɬɚ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɨɩɟɪɚɰɢɣ, ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ. ȼɫɟ ɷɬɢ ɩɪɨɞɭɤɬɵ 

ɜɵɠɢɝɚɸɬɫɹ ɜ ɡɟɦɥɹɧɨɦ ɤɨɬɥɨɜɚɧɟ. Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 414 ɦ, ɝɥɭɛɢɧɚ 

1,5 ɦ. Ɋɨɡɠɢɝ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɨɪɹɳɟɣ ɩɚɤɥɟɣ, ɡɚɛɪɚɫɵɜɚɟɦɨɣ ɜ ɤɨɬɥɨɜɚɧ ɫ 

ɛɟɡɨɩɚɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ, ɥɢɛɨ ɪɚɤɟɬɧɢɰɟɣ. 

 

2.4 Ɉɫɭɲɤɚ ɝɚɡɨɜ 

 

ɇɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɍɡɥɨɜɨɟ ɩɪɢɦɟɧɹɸɬ ɫɟɩɚɪɚɬɨɪɵ ɬɪɟɯ ɬɢɩɨɜ: 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ, ɧɟɮɬɟɝɚɡɨɜɵɣ, ɡɚɦɟɪɧɨɣ. Ⱦɥɹ ɨɫɭɲɤɢ 

ɝɚɡɚ ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɪɟɚɝɟɧɬɵ-ɨɫɭɲɢɬɟɥɢ, ɤɨɬɨɪɵɟ ɩɨɝɥɨɳɚɸɬ ɢɡ ɝɚɡɚ 

ɱɚɫɬɶ ɜɥɚɝɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ ɧɟɦ ɢ 

ɩɨɧɢɠɚɟɬɫɹ ɟɝɨ ɬɨɱɤɚ ɪɨɫɵ. 

Ⱦɥɹ ɨɫɭɲɤɢ ɝɚɡɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: 

– ɨɯɥɚɠɞɟɧɢɟ; 

– ɚɛɫɨɪɛɰɢɹ; 

– ɚɞɫɨɪɛɰɢɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɨɫɭɲɤɢ ɝɚɡɚ ɫ ɩɨɦɨɳɶɸ 

ɞɢɷɬɢɥɟɧɝɥɢɤɨɥɹ (ȾɗȽ), ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

Ƚɚɡ, ɬɪɟɛɭɸɳɢɣ ɨɫɭɲɤɢ, ɩɨɫɬɭɩɚɟɬ ɜ ɚɛɫɨɪɛɟɪ 1. ȼ ɧɢɠɧɟɣ ɫɤɪɭɛɛɟɪɧɨɣ 

ɫɟɤɰɢɢ ɨɧ ɨɱɢɳɚɟɬɫɹ ɨɬ ɜɡɜɟɲɟɧɧɵɯ ɤɚɩɟɥɶ ɠɢɞɤɨɫɬɢ ɢ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ, 

ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɬɚɪɟɥɨɤ. ɇɚɜɫɬɪɟɱɭ ɝɚɡɭ ɩɨ ɬɚɪɟɥɤɚɦ ɫɬɟɤɚɟɬ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ȾɗȽ, ɡɚɤɚɱɢɜɚɟɦɵɣ ɜ ɚɛɫɨɪɛɟɪ ɧɚɫɨɫɨɦ 2 ɢɡ 

ɟɦɤɨɫɬɢ 3. Ɋɚɫɬɜɨɪ ȾɗȽ ɩɨɝɥɨɳɚɟɬ ɩɚɪɵ ɜɨɞɵ. Ⱦɚɥɟɟ ɝɚɡ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 

ɜɟɪɯɧɸɸ ɫɤɪɭɛɛɟɪɧɭɸ ɫɟɤɰɢɸ, ɝɞɟ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɡɚɯɜɚɱɟɧɧɵɯ ɤɚɩɟɥɶ 

ɪɚɫɬɜɨɪɚ ɢ ɜɵɯɨɞɢɬ ɢɡ ɚɩɩɚɪɚɬɚ. 
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Ɋɢɫɭɧɨɤ 2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɫɭɲɤɢ ɝɚɡɚ ɦɟɬɨɞɨɦ ɚɛɫɨɪɛɰɢɢ:                  

1 – ɚɛɫɨɪɛɟɪ; 2, 10, 11 – ɧɚɫɨɫɵ; 3, 9 – ɟɦɤɨɫɬɢ; 4, 6 – ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ;                    

5 – ɜɵɜɟɬɪɢɜɚɬɟɥɶ; 7 – ɞɟɫɨɪɛɟɪ; 8 – ɤɨɧɞɟɧɫɚɬɨɪ-ɯɨɥɨɞɢɥɶɧɢɤ;                          

12 – ɯɨɥɨɞɢɥɶɧɢɤ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɫɭɲɤɢ ɝɚɡɚ ɦɟɬɨɞɨɦ ɚɞɫɨɪɛɰɢɢ ɩɪɢɜɟɞɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 11. ȼɥɚɠɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɚɞɫɨɪɛɟɪ 1, ɝɞɟ ɨɧ ɩɪɨɯɨɞɢɬ ɫɧɢɡɭ ɜɜɟɪɯ 

ɱɟɪɟɡ ɫɥɨɣ ɚɞɫɨɪɛɟɧɬɚ - ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ, ɩɨɝɥɨɳɚɸɳɟɝɨ ɩɚɪɵ ɜɨɞɵ, ɢ ɞɚɥɟɟ 

ɜɵɜɨɞɢɬɫɹ ɢɡ ɚɩɩɚɪɚɬɚ. ɉɪɨɰɟɫɫ ɨɫɭɲɤɢ ɝɚɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ (12...16 ɱ) ɜɪɟɦɟɧɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɥɚɠɧɵɣ ɝɚɡ ɩɭɫɤɚɸɬ ɱɟɪɟɡ 

ɚɞɫɨɪɛɟɪ 2, ɚ ɚɞɫɨɪɛɟɪ 1 ɨɬɤɥɸɱɚɸɬ ɢ ɜɵɜɨɞɹɬ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ. Ⱦɥɹ ɷɬɨɝɨ ɱɟɪɟɡ 

ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ 3 ɬɢɩɚ «ɩɨɫɥɟ ɫɟɛɹ» ɢɡ ɝɚɡɨɜɨɣ ɫɟɬɢ ɨɬɛɢɪɚɟɬɫɹ ɫɭɯɨɣ ɝɚɡ, ɢ 

ɜɨɡɞɭɯɨɞɭɜɤɨɣ 6 ɩɨɞɚɟɬɫɹ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ 7, ɝɞɟ ɝɚɡ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ 180...200 °ɋ. Ⱦɚɥɟɟ ɨɧ ɩɨɞɚɟɬɫɹ ɜ ɚɞɫɨɪɛɟɪ 1, ɝɞɟ ɨɬɛɢɪɚɟɬ ɜɥɚɝɭ 

ɨɬ ɚɞɫɨɪɛɟɧɬɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɯɨɥɨɞɢɥɶɧɢɤ 4. ɋɤɨɧɞɟɧɫɢɪɨɜɚɜɲɚɹɫɹ 

ɜɨɞɚ ɫɨɛɢɪɚɟɬɫɹ ɜ ɟɦɤɨɫɬɢ 5, ɚ ɝɚɡ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɫɭɲɤɢ ɩɨɜɬɨɪɧɨ ɢ ɬ. ɞ. 

ɉɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ ɚɞɫɨɪɛɟɧɬɚ ɩɪɨɞɨɥɠɚɟɬɫɹ 6...7 ɱ. ɉɨɫɥɟ ɷɬɨɝɨ ɜ ɬɟɱɟɧɢɟ 

ɨɤɨɥɨ 8 ɱ ɚɞɫɨɪɛɟɪ ɨɫɬɵɜɚɟɬ. 
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Ɋɢɫɭɧɨɤ 3 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɫɭɲɤɢ ɝɚɡɚ ɦɟɬɨɞɨɦ ɚɞɫɨɪɛɰɢɢ:                   

1, 2 – ɚɞɫɨɪɛɟɪɵ; 3 – ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ ɬɢɩɚ «ɩɨɫɥɟ ɫɟɛɹ»; 4 – ɯɨɥɨɞɢɥɶɧɢɤ;            

5 – ɟɦɤɨɫɬɶ; 6 – ɝɚɡɨɞɭɜɤɚ; 7 – ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɝɚɡɚ 

 

Ɉɫɭɲɤɭ ɝɚɡɚ ɚɞɫɨɪɛɟɧɬɚɦɢ ɩɪɨɜɨɞɹɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 

ɧɟɨɛɯɨɞɢɦɨ ɞɨɫɬɢɱɶ ɬɨɱɤɭ ɪɨɫɵ ɦɟɧɟɟ – 30 °ɋ. ȼ ɤɚɱɟɫɬɜɟ ɚɞɫɨɪɛɟɧɬɨɜ 

ɢɫɩɨɥɶɡɭɸɬ ɛɨɤɫɢɬɵ, ɯɥɨɪɢɫɬɵɣ ɤɚɥɶɰɢɣ ɜ ɬɜɟɪɞɨɦ ɜɢɞɟ, ɰɟɨɥɢɬɵ, ɫɢɥɢɤɚɝɟɥɶ 

ɢ ɞɪɭɝɢɟ [4]. 

 

2.5 Ɋɚɫɱёɬ ɤɨɥɢɱɟɫɬɜɚ ɢɧɝɢɛɢɬɨɪɚ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ 

 

ɘɌɆ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɗɜɟɧɤɢɣɫɤɨɝɨ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɪɚɣɨɧɚ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ɇɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɭɱɚɫɬɤɚ ɨɬɫɭɬɫɬɜɭɸɬ. Ȼɥɢɠɚɣɲɢɟ – ɩɨɫɟɥɤɢ Ɉɲɚɪɨɜɨ ɢ Ʉɭɸɦɛɚ ɫ ɧɚɫɟɥɟɧɢɟɦ 

ɨɤɨɥɨ 250 ɱɟɥɨɜɟɤ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɞɨ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ ȼɋɌɈ ɫɨɫɬɚɜɥɹɟɬ 650 ɤɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɞɨ 

ɛɥɢɠɚɣɲɟɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 1010 ɤɦ. Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ 

ɪɚɣɨɧɟ ɫ ɧɟɪɚɡɜɢɬɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ. 

ɋɯɟɦɨɣ ɪɚɡɪɚɛɨɬɤɢ ɘɌɆ ɫ ɜɧɟɲɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɧɟɮɬɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɚɡɨɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ 

ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ (ɞɚɥɟɟ – ɉɇȽ) ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦ ɝɚɡɨɦ 

ɤɨɧɟɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
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ɥɢɧɢɹ ɜɵɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɝɚɡɚ, ɜɟɞɭɳɚɹ ɤ ɦɟɫɬɧɵɦ 

ɩɨɬɪɟɛɢɬɟɥɹɦ. 

ȼɟɫɶɦɚ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ, 

ɹɜɥɹɟɬɫɹ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɝɚɡɚ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 

ɝɚɡɚ ɤ ɬɪɚɧɫɩɨɪɬɭ, ɜ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɨɞɢɬɫɹ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɝɚɡɚ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ʉɚɤ 

ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɞɨ 82,6 % ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɝɚɡɚ ɫɨɫɬɚɜɥɹɟɬ ɦɟɬɚɧ, ɚ ɧɚ 

ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɢɯɨɞɢɬɶɫɹ ɜɫɟɝɨ 17,4 %. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɨɫɧɨɜɧɵɯ 

ɪɚɫɱɟɬɚɯ ɢ ɡɚɜɢɫɢɦɨɫɬɹɯ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɦɟɬɚɧɚ, ɚ ɫɜɨɣɫɬɜɚɦɢ ɨɫɬɚɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɜɢɞɭ ɦɚɥɨɝɨ ɢɯ 

ɫɨɞɟɪɠɚɧɢɹ, ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. 

 

Ɍɚɛɥɢɰɚ 2 – Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɝɚɡɚ 

Ʉɨɦɩɨɧɟɧɬɵ Ɇɨɥɶɧɵɣ ɩɪɨɰɟɧɬ ɤɨɦɩɨɧɟɧɬɚ 

Ƚɟɥɢɣ 0,052 

ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ 0,021 

ɋɟɪɨɜɨɞɨɪɨɞ 0,0005 

Ⱥɡɨɬ 4,586 

Ɇɟɬɚɧ 82,62 

ɗɬɚɧ 9,323 

ɉɪɨɩɚɧ 2,71 

Ȼɭɬɚɧ 0,553 

ɉɟɧɬɚɧ 0,041 

Ƚɟɤɫɚɧ 0,098 

 

Ɍɚɤ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ 

ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɞɚɧɧɵɟ, ɩɨ ɷɬɨɦɭ 

ɩɚɪɚɦɟɬɪɭ ɜ ɬɚɛɥɢɰɟ 3. 
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Ɍɚɛɥɢɰɚ 3 − Ⱦɚɧɧɵɟ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜɨɡɞɭɯɚ  
-6,2 °ɋ 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ 

ɹɧɜɚɪɟ  
-30,5 °ɋ 

Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ  
-34,3 °ɋ 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ 

ɢɸɥɟ  
17,1 °ɋ 

Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ  
32,5 °ɋ 

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɣ 

ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ  
-26 °ɋ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ, ɤɨɝɞɚ 

ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 8 °ɋ 

249 ɞɧɟɣ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ, ɤɨɝɞɚ 

ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

ɛɭɞɟɬ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 25 ɞɨ 35 °ɋ 

36 ɞɧɟɣ 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɪɚɫɱёɬɚ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɞɚɧɧɨɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɧɝɢɛɢɬɨɪɚ, 

ɜɜɨɞɢɦɨɝɨ ɜ ɥɢɧɢɸ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɩɪɢɜɟɞёɧɧɵɟ ɜ 

ɬɚɛɥɢɰɟ 4. 
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Ɍɚɛɥɢɰɚ 4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɪɚɫɱёɬɚ 

ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɉɚɪɚɦɟɬɪ Ɉɛɨɡɧɚɱɟɧɢɟ ɉɨɤɚɡɚɬɟɥɶ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɬɪɭɛɨɩɪɨɜɨɞɚ  
Q 894792 ɧɦ3/ɫɭɬ 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ  D 219 ɦɦ 

ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ  ɪ1 4,4 Ɇɉɚ 

Ʉɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ  ɪ2 4,1 Ɇɉɚ 

ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɝɚɡɚ  
Ɍɧ 27,9 °ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
Ɍ0 -26 °ɋ 

Ⱦɥɢɧɚ ɪɚɫɱёɬɧɨɝɨ 

ɭɱɚɫɬɤɚ  
L 1500 ɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ Ⱦɠɨɭɥɹ-

Ɍɨɦɫɨɧɚ 
μ 3,3 Ʉ/Ɇɉɚ 

Ⱥɛɫɨɥɸɬɧɚɹ ɩɥɨɬɧɨɫɬɶ 

ɝɚɡɚ 
ρ 0,678 ɤɝ/ ɦ3 

Ɍɟɦɩɟɪɚɬɭɪɚ ɬɨɱɤɢ ɪɨɫɵ  Ɍɬ.ɪ. -15 °ɋ 

Ɍɟɩɥɨёɦɤɨɫɬɶ ɝɚɡɚ  ɋɪ 2512 Ⱦɠ/Ʉ 

Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  
k 2 ȼɬ/ɦ2∙Ʉ 

 

ɇɚɱɚɥɨ ɡɨɧɵ ɤɨɧɞɟɧɫɚɰɢɢ хɧ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɢ Ɍ = Ɍɬ.ɪ. ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 1: 

 

   
   

1 2 0

1 2 . . 0

1
ln ɧ

ɧ
ɬ ɪ

p p T T a L
x

a p p T T a L




      
   

       
. (1) 

 

Ʉɨɧɟɰ ɡɨɧɵ ɤɨɧɞɟɧɫɚɰɢɢ хк ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2: 
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 
 

0

1 2

1
ln ɧ

к

T T a L
x

a p p
   

     
. (2) 

 

Ɋɚɫɱёɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ a ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 3: 
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, (3) 

 

ɝɞɟ k  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/ɦ2∙Ʉ; 

D  – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

  – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ ɦ3; 

pC  – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɝɚɡɚ, Ⱦɠ/Ʉ. 

ȼɵɱɢɫɥɢɦ ɪɚɫɱёɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ a ɩɨ ɮɨɪɦɭɥɟ 3: 

 

124 2 3,14 0,219
0,0194ɦ

0,678 2512
a   
 


. 

 

ɇɚɣɞɟɦ ɡɨɧɵ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɤɨɧɞɟɧɫɚɰɢɢ ɩɨ ɮɨɪɦɭɥɚɦ (1) ɢ (2): 

 

    
    

3,3 4,4 4,1 27,9 26 0,0194 15001
ln 82ɦ

0,0194 3,3 4,4 4,1 10 26 0,0194 1500ɧx
       

   
        

; 

 

  
 

5

4

27,9 26 5,24 10 15001
ln 380ɦ

5,24 10 3,3 4,4 4,1кx




     
   

    
. 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɜɨɞɵ ɢɡ ɝɚɡɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ Ɍ, ɪɚɜɧɨɣ ɬɨɱɤɟ ɪɨɫɵ Ɍɬ.ɪ.. Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɫɭɲɤɭ ɝɚɡɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ 

ɪɨɫɵ, ɞɨ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ ɨɯɥɚɠɞɚɬɶ ɝɚɡ, ɱɬɨɛɵ ɨɧ ɞɨɫɬɢɝ ɫɨɫɬɨɹɧɢɹ ɧɚɫɵɳɟɧɢɹ 
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ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɩɪɢ ɞɚɧɧɨɦ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɢ ɢ ɧɟɢɡɦɟɧɧɨɦ ɞɚɜɥɟɧɢɢ. ɉɪɢ 

ɞɨɫɬɢɠɟɧɢɢ ɬɨɱɤɢ ɪɨɫɵ ɜ ɝɚɡɟ ɢɥɢ ɧɚ ɩɪɟɞɦɟɬɚɯ, ɫ ɤɨɬɨɪɵɦɢ ɨɧ ɫɨɩɪɢɤɚɫɚɟɬɫɹ, 

ɧɚɱɢɧɚɟɬɫɹ ɤɨɧɞɟɧɫɚɰɢɹ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. Ɉɫɭɲɤɭ ɝɚɡɚ ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɧɢɠɟ ɬɨɱɤɢ ɪɨɫɵ ɧɚ 5…7 Ʉ [5]. 

Ɍɨɥɳɢɧɭ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɝɢɞɪɚɬɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 

ɮɨɪɦɭɥɟ 4: 

 

 0 . .

0,2785
lg

lg ɬ ɪ
n T

m T T
p p


  

     
 

, (4) 

 

ɉɟɪɟɦɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ T, D ɨɩɪɟɞɟɥɹɟɬ ɱɟɪɟɡ ɤɨɷɮɮɢɰɢɟɧɬɵ n ɢ m ɞɥɹ 

ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ⱦɚɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɬɪɭɛ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. Ɏɨɪɦɭɥɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ, ɩɪɢɦɟɧɹɸɬ, ɤɨɝɞɚ 

ɬɟɦɩɟɪɚɬɭɪɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɝɚɡɚ ɛɭɞɟɬ ɧɢɠɟ ɬɨɱɤɢ ɪɨɫɵ. 

 

Ɍɚɛɥɢɰɚ 5 – Ʉɨɷɮɮɢɰɢɟɧɬɵ n и m ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 

ɝɚɡɚ, Ʉ 

D = 219 ɦɦ D = 530 ɦɦ D = 1020 ɦɦ 

n m n m n m 

273 0,0207 0,0433 0,0085 0,0816 0,0076 0,0166 

263 0,0116 0,0246 0,0046 0,01025 0,0046 0,00965 

253 0,0064 0,0133 0,0038 0,00400 0,0037 0,00722 

243 0,0041 0,0087 0,0031 0,063 0,0016 0,0034 

233 0,00072 0,00031 0,00036 0,000155 0,003 0,000125 

223 0,00046 0,00025 0,00048 0,00025 0,00039 0,0002 

 

Ɋɚɫɫɱɢɬɚɟɦ ɬɨɥɳɢɧɭ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɝɢɞɪɚɬɚ ɩɨ ɮɨɪɦɭɥɟ 4: 

 

   0,2785 150,009
0,01895 26 15 lg 2,8 ɦɦ

lg 4,25 4,25


  
        
 

. 
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Ɉɞɢɧ ɢɡ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɟɦ – ɜɜɨɞ ɜ ɩɨɬɨɤ ɝɚɡɚ 

ɢɧɝɢɛɢɬɨɪɨɜ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɢɥɨɜɵɣ ɫɩɢɪɬ 

(ɦɟɬɚɧɨɥ). 

ɋɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 5: 

 

2
2

1
1 2

2

3ɫɪ
p

p p
p p

 
   

, (5) 

 

ɝɞɟ 1p  – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɧɚɱɚɥɟ ɭɱɚɫɬɤɚ, Ɇɉɚ; 

2p  – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɤɨɧɰɟ ɭɱɚɫɬɤɚ, Ɇɉɚ. 

ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 5: 

 

22 4,1
4,4 4,25

3 4,4 4,1ɫɪp
 

    
Ɇɉɚ. 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɱɢɬɚɬɶ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ 

ɝɚɡɚ ɞɥɹ ɩɭɫɤɨɜɨɝɨ ɩɟɪɢɨɞɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɬɨɱɤɢ 

ɪɨɫɵ ɝɚɡɚ ɩɨ ɜɨɞɟ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɩɚɪɚɦɟɬɪɵ ɡɚɞɚɧɧɵɟ ȽɈɋɌ 53763 – 2009 

«Ƚɚɡɵ ɝɨɪɸɱɢɟ ɩɪɢɪɨɞɧɵɟ. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɩɨ ɜɨɞɟ». 

ȼɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6: 

 

2 20,0735 0,00027 0,054 0,00021,457
1,418

1,42
t t t t

ɫɪ

W e e
P

    


, (6) 

 

ɝɞɟ W  – ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɝɚɡɚ, ɝ/ɦ3; 

ɫɪP  – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ, Ɇɉɚ; 

t  – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, °ɋ 

Ɋɚɫɫɱɢɬɚɟɦ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 6: 
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       2 2
0,0735 15 0,00027 15 0,054 15 0,0002 151,457

1,418 0,678
1,42 4,25

W e e           


 ɝ/ɦ3. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɞɟɥɢɜɲɟɣɫɹ ɠɢɞɤɨɣ ɮɚɡɵ ɜɨɞɵ, ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɢɧɝɢɛɢɬɨɪɚ 

ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ (ɦɟɬɚɧɨɥɚ). 

Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɣ ɮɚɡɵ, ɜɵɞɟɥɢɜɲɟɣɫɹ ɢɡ ɝɚɡɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɡ 

ɡɚɜɢɫɢɦɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 7: 

 

. .ɀ ȼG W Q  , (7) 

 

ɝɞɟ Q  – ɪɚɫɯɨɞ ɝɚɡɚ, ɧɦ3/ɫɭɬ 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɣ ɮɚɡɵ, ɜɵɞɟɥɢɜɲɟɣɫɹ ɢɡ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 

7: 

 

. . 0,678 894792 607,1ɀ ȼG     ɤɝ/ɫɭɬ. 

 

Ɍɟɦɩɟɪɚɬɭɪɭ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɚ Ɍɝɢɞɪ ɨɩɪɟɞɟɥɹɟɦ ɱɟɪɟɡ ɩɥɨɬɧɨɫɬɶ 

ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɝɚɡɚ. 

ɇɚɣɞɟɦ ɦɨɥɹɪɧɭɸ ɦɚɫɫɭ M ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 

8: 

 

18,984i
i

Ai

M
M

x
  , (8) 

 

ɇɚɣɞɟɦ ɩɥɨɬɧɨɫɬɶ γ ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ 9: 

 

18,984γ 0,6554
28,966

  ,  (9) 
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Ɋɢɫɭɧɨɤ 4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɮɚɡɨɜɨɣ 

ɞɢɚɝɪɚɦɦɵ 

 

Ɂɧɚɹ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɞɚɜɥɟɧɢɟ ɝɚɡɚ, ɭɫɬɚɧɨɜɢɦ, ɱɬɨ ɩɪɢ ɞɚɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɚɬɨɜ ɧɟɜɨɡɦɨɠɧɨ. ɇɚɣɞɟɦ ɦɢɧɢɦɚɥɶɧɭɸ 

ɬɟɦɩɟɪɚɬɭɪɭ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɩɨ ɞɢɚɝɪɚɦɦɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɟɞɧɟɝɨ 

ɞɚɜɥɟɧɢɹ ɪɫɪ (ɪɢɫɭɧɨɤ 4). 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɢɚɝɪɚɦɦɵ, ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 13 °ɋ ɢ ɧɢɠɟ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɝɢɞɪɚɬɨɜ ɩɪɢ ɞɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɞɚɜɥɟɧɢɹ ɢ 

ɩɥɨɬɧɨɫɬɢ ɝɚɡɚ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɫɧɢɠɟɧɢɟ ɬɨɱɤɢ ɡɚɦɟɪɡɚɧɢɹ ɪɚɫɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 10: 

 

0ɝɢɞɪT T T   , (10) 

 

ɝɞɟ ɝɢɞɪT  – ɬɟɦɩɟɪɚɬɭɪɚ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ, Ʉ; 

0T  – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, Ʉ. 
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ɉɪɢɦɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɫɧɢɠɟɧɢɟ ɬɨɱɤɢ ɡɚɦɟɪɡɚɧɢɹ ɪɚɫɬɜɨɪɚ, ɭɱɢɬɵɜɚɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɣ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɧɝɢɛɢɬɨɪɚ, ɪɚɜɧɵɦ 13. 

Ɋɚɫɫɱɢɬɚɟɦ ɢɫɩɚɪɟɧɢɟ ɦɟɬɚɧɨɥɚ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɨɥɚ ɜ ɝɚɡɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 11: 

 

3
. . 14,7059 10ɦ ɝ iK W W    , (11) 

 

ɝɞɟ iW  – ɦɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɬɚɧɨɥɚ ɜ ɠɢɞɤɨɫɬɢ, %; 

ɦK  – ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɚɪɨɜ ɦɟɬɚɧɨɥɚ ɤ ɟɝɨ ɫɨɞɟɪɠɚɧɢɸ ɜ ɠɢɞɤɨɫɬɢ, 

ɝ/ɦ3; 

W  – ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɝɚɡɚ, ɝ/ɦ3. 

Ʉɨɥɢɱɟɫɬɜɨ ɦɟɬɚɧɨɥɚ, ɧɚɫɵɳɚɸɳɟɝɨ ɠɢɞɤɨɫɬɶ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

12: 

 

. .
. . 100

ɀ ȼ i
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



, (12) 

 

Ʉɨɥɢɱɟɫɬɜɨ ɦɟɬɚɧɨɥɚ, ɧɚɫɵɳɚɸɳɟɝɨ ɝɚɡ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 13: 

 

. . . .Ɇ Ƚ ɦ ɝG Q K   (13) 

 

Ʉɨɥɢɱɟɫɬɜɨ ɦɟɬɚɧɨɥɚ, ɜɜɨɞɢɦɨɝɨ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 14: 

 

. . . .Ɇ Ɇ ɀ Ɇ ȽG G G   (14) 

 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɚɧɨɥɚ, ɜɜɨɞɢɦɨɝɨ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɩɨ ɮɨɪɦɭɥɚɦ 

11…14:  

 

3
. . 14,7059 10 24,309 0,678 0,242ɦ ɝK       ɝ/ɦ3; 
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. .

607,1 24,309
194,98

100 24,309Ɇ ɀG


 


 ɤɝ/ɫɭɬ; 

 

. . 894792 0,242 216,54Ɇ ȽG     ɤɝ/ɫɭɬ; 

 

194,98 216,54 411,52ɆG     ɤɝ/ɫɭɬ. 

 

ɉɟɪɟɜɟɞɟɦ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɚɧɨɥɚ ɢɡ ɤɢɥɨɝɪɚɦɦɨɜ ɜ ɥɢɬɪɵ, ɢɫɩɨɥɶɡɭɹ 

ɩɥɨɬɧɨɫɬɶ: 

 

411,52 1000
519,6

792ɆG
    ɥ/ɫɭɬ. 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ, ɢ ɫɪɚɜɧɢɜ ɢɯ ɫɨ ɫɪɟɞɧɢɦɢ ɞɚɧɧɵɦɢ 

ɩɨ ɨɬɪɚɫɥɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɡɧɚɱɢɬɟɥɶɧɨɣ ɷɤɨɧɨɦɢɢ ɢɧɝɢɛɢɬɨɪɚ. 

Ɂɚɱɚɫɬɭɸ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬёɦ ɩɨɞɚɱɢ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɧɝɢɛɢɬɨɪɚ (ɦɟɬɚɧɨɥɚ) ɜ ɨɛɴɟɦɚɯ 800-

1200 ɥ, ɨɞɧɚɤɨ, ɢɫɩɨɥɶɡɭɹ ɪɚɫɱёɬɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɦɨɠɧɨ 

ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɥɢɜɚɟɦɨɝɨ ɦɟɬɚɧɨɥɚ ɨɬ 35 ɞɨ 57 % ɟɠɟɫɭɬɨɱɧɨ. 

Ɉɞɧɚɤɨ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɬɨɧɧ ɢɧɝɢɛɢɬɨɪɚ 

ɟɠɟɦɟɫɹɱɧɨ. Ɍɚɤɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ, ɯɪɚɧɟɧɢɟɦ, ɪɟɝɟɧɟɪɚɰɢɟɣ, ɜɨɡɦɨɠɧɨɣ ɬɨɤɫɢɱɧɨɫɬɶɸ, ɢ ɤɚɤ 

ɫɥɟɞɫɬɜɢɟ, ɫɨɡɞɚɧɢɟ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 

ɩɪɢɦɟɧɟɧɢɹ ɢɧɝɢɛɢɬɨɪɚ. Ȼɨɥɟɟ ɬɨɝɨ, ɬɚɤɢɟ ɢɧɝɢɛɢɬɨɪɵ ɬɪɭɞɧɨ ɢɡɜɥɟɱɶ 

ɩɨɥɧɨɫɬɶɸ ɢɡ ɩɨɥɭɱɟɧɧɨɝɨ ɢɥɢ ɩɟɪɟɤɚɱɟɧɧɨɝɨ ɩɨɬɨɤɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɢɧɝɢɛɢɬɨɪɟ ɝɚɡɨɜɵɯ 

ɝɢɞɪɚɬɨɜ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɭɞɨɛɧɨ ɩɨɞɦɟɲɢɜɚɬɶ, ɩɪɢ ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɜ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɟ ɮɥɸɢɞɵ. Ɍɚɤɨɣ ɢɧɝɢɛɢɬɨɪ ɞɨɥɠɟɧ ɫɧɢɠɚɬɶ ɫɤɨɪɨɫɬɶ 

ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɪɨɞɵɲɟɣ, ɪɨɫɬɚ ɢ/ɢɥɢ ɚɝɥɨɦɟɪɚɰɢɢ ɤɪɢɫɬɚɥɥɨɜ ɝɚɡɨɜɵɯ ɝɢɞɪɚɬɨɜ 
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ɜ ɩɨɬɨɤɟ ɧɟɮɬɹɧɨɝɨ ɮɥɸɢɞɚ ɢ ɩɨɫɪɟɞɫɬɜɨɦ ɷɬɨɝɨ ɢɧɝɢɛɢɪɨɜɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ 

ɝɢɞɪɚɬɧɨɣ ɩɪɨɛɤɢ ɜ ɬɪɭɛɟ, ɧɟɫɭɳɟɣ ɩɨɬɨɤ ɧɟɮɬɹɧɨɝɨ ɮɥɸɢɞɚ. 

Ɋɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɦɨɠɟɬ ɫɬɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɢɦɟɪɧɵɯ ɪɚɫɬɜɨɪɨɜ, 

ɫɩɨɫɨɛɧɵɯ ɷɮɮɟɤɬɢɜɧɨ ɢɧɝɢɛɢɪɨɜɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɚɬɨɜ ɩɪɢ ɦɚɫɫɨɜɵɯ 

ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɨɬ 0,01 % ɞɨ 5 %. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɨɥɢɦɟɪɧɵɯ ɪɚɫɬɜɨɪɨɜ 

ɨɫɧɨɜɚɧ ɧɚ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɩɨɥɢɦɟɪɨɜ ɜ ɜɨɞɟ ɢ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨɥɢɦɟɪɨɜ 

ɫɧɢɠɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɡɚɦɟɪɡɚɧɢɹ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ. Ⱦɚɧɧɵɟ ɪɚɫɬɜɨɪɵ 

ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɢɡɭɱɟɧɵ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɸɬ 

ɩɚɬɟɧɬɵ ɜ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɚɯ. 
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3 Ɇɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɹ 

 
3.1 ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɩɚɪɚɮɢɧɚ  
 
ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɩɚɪɚɮɢɧɚ 

ɪɚɡɜɢɜɚɸɬɫɹ ɢ ɫɨɡɞɚɸɬɫɹ ɩɨ ɞɜɭɦ ɨɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ: 

– ɭɞɚɥɟɧɢɟ ɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɢ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ (ɞɚɥɟɟ – ɉȺȼ); 

– ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɬɥɨɠɟɧɢɹ ɩɚɪɚɮɢɧɚ ɩɪɢɦɟɧɟɧɢɟɦ ɯɢɦɩɪɨɞɭɤɬɨɜ, 

ɢɧɝɢɛɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ. 

Ɍɚɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɩɨɫɨɛɨɜ ɛɨɪɶɛɵ ɫ oɬɥɨɠeɧɢɹɦɢ ɩɚɪɚɮɢɧɚ 

ɩɨɫɬɪɨɟɧɚ ɧɚ ɨɫɧɨɜɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ ɭɞɚɥɟɧɢɹ ɢɥɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ, ɩɨɷɬɨɦɭ ɹɜɥɹɟɬɫɹ ɮɨɪɦɚɥɶɧɨɣ.  

ɂɫɯɨɞɹ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɦɟɯɚɧɢɡɦɚ ɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɫɟ ɫɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɩɚɪɚɮɢɧɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɚ ɨɫɧɨɜɟ ɭɱɟɬɚ ɪɟɲɚɸɳɢɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɮɚɡ (ɧɟɮɬɶ-ɩɚɪɚɮɢɧ-ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ): 

– ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɩɚɪɚɮɢɧɚ ɜ ɧɟɮɬɢ; 

– ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɬɪɭɤɬɭɪɵ ɢ ɩɪɨɱɧɨɫɬɢ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ; 

– ɷɧɟɪɝɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɪɢɫɬɚɥɥɨɜ ɩɚɪɚɮɢɧɚ, ɜɡɜɟɲɟɧɧɵɯ ɜ ɨɛɴɟɦɟ 

ɧɟɮɬɢ, ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɷɧɟɪɝɢɢ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɪɢɫɬɚɥɥɚɦɢ ɩɚɪɚɮɢɧɚ ɢ 

ɩɨɜɟɪɯɧɨɫɬɶɸ, ɧɚ ɤɨɬɨɪɨɣ ɨɧɢ ɜɨɡɧɢɤɚɸɬ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɥɸɛɚɹ ɝɪɭɩɩɚ ɫɩɨɫɨɛɨɜ ɛɨɪɶɛɵ ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɩɚɪɚɮɢɧɚ 

ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ, ɟɫɥɢ ɨɧɢ ɨɫɧɨɜɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɢɯ 

ɫɜɨɣɫɬɜ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɮɚɡ, ɧɚ ɤɨɬɨɪɵɟ ɥɟɝɤɨ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɜ 

ɧɟɨɛɯɨɞɢɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

ɉɪɨɛɥɟɦɭ ɛɨɪɶɛɵ ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɩɚɪɚɮɢɧɚ ɦɨɠɧɨ ɪɟɲɢɬɶ ɧɚ ɧɚɢɛɨɥɟɟ, 

ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ, ɩɪɢɦɟɧɢɜ ɫɩɨɫɨɛɵ ɱɟɬɜɟɪɬɨɣ ɝɪɭɩɩɵ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ, ɢɦɟɸɳɢɯ ɧɢɡɤɭɸ ɫɰɟɩɥɹɟɦɨɫɬɶ ɫ 

ɧɟɮɬɹɧɵɦɢ ɩɚɪɚɮɢɧɚɦɢ, ɢ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɜ ɧɟɮɬɶ ɯɢɦɢɱɟɫɤɢɯ ɩɪɢɫɚɞɨɤ, 

ɩɪɢɞɚɸɳɢɯ ɚɧɚɥɨɝɢɱɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ ɧɟɨɞɢɧɚɤɨɜɵ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɩɪɚɤɬɢɤɟ ɩɪɢɦɟɧɹɸɬɫɹ ɨɛɚ ɦɟɬɨɞɚ, ɤɨɬɨɪɵɟ ɞɨɩɨɥɧɹɸɬ 

ɞɪɭɝ ɞɪɭɝɚ. 

ɋɭɳɧɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɭɞɚɥɟɧɢɹ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɢɯ ɪɚɡɪɭɲɟɧɢɢ ɢɥɢ ɪɚɫɬɜɨɪɟɧɢɢ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɭɞɚɥɟɧɢɟɦ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ: ɨɪɝɚɧɢɱɟɫɤɢɟ 

ɪɚɫɬɜɨɪɢɬɟɥɢ ɫ ɜɵɫɨɤɨɣ ɪɚɫɬɜɨɪɹɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɧɟ ɬɨɥɶɤɨ ɬɜɟɪɞɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɨ ɢ ɚɫɮɚɥɶɬɨɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ; ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɉȺȼ, 

ɤɨɬɨɪɵɟ ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɩɚɪɚɮɢɧɨɜɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɩɪɨɧɢɤɚɸɬ ɜ ɢɯ ɬɨɥɳɭ ɢ, 

ɞɢɫɩɟɪɝɢɪɭɹ ɫɦɨɥɨɩɚɪɚɮɢɧɨɜɭɸ ɦɚɫɫɭ, ɫɧɢɠɚɸɬ ɢɯ ɩɪɨɱɧɨɫɬɶ ɜɩɥɨɬɶ ɞɨ 

ɪɚɡɪɭɲɟɧɢɹ. 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɥɢɤɜɢɞɚɰɢɢ ɨɬɥɨɠɟɧɢɣ 

ɩɚɪɚɮɢɧɚ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɨɛɴɟɦ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɪɚɫɬɜɨɪɢɦɨɫɬɶɸ ɩɚɪɚɮɢɧɚ ɜ ɢɦɟɸɳɟɦɫɹ ɪɚɫɬɜɨɪɢɬɟɥɟ ɩɪɢ 

ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɫɤɜɚɠɢɧɟ. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɩɚɪɚɮɢɧɚ ɡɚɜɢɫɢɬ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɟɝɨ ɩɥɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɬɟɦɩɟɪɚɬɭɪɵ 

ɪɚɫɬɜɨɪɟɧɢɹ. 

Ɋɚɫɬɜɨɪɢɬɟɥɢ ɢ ɪɚɫɬɜɨɪɵ ɤɨɦɩɨɡɢɰɢɣ ɉȺȼ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɞɟɣɫɬɜɭɸɬ 

ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɇɚ ɩɪɚɤɬɢɤɟ ɧɟɪɟɞɤɨ ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 

ɭɞɚɥɟɧɢɹ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɬɟɩɥɨɜɵɦɢ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ɉɪɢ ɷɬɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɚ ɢ 

ɩɨɥɧɨɬɵ ɭɞɚɥɟɧɢɹ ɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ. Ɉɫɨɛɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 

ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ ɭɞɚɥɟɧɢɹ ɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɧɟɬ. ȼɦɟɫɬɟ ɫ ɬɟɦ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɬɟɩɥɨɜɵɦɢ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ. ɂɧɬɟɧɫɢɜɧɨɟ 

ɭɞɚɥɟɧɢɟ ɬɚɤɢɯ ɨɬɥɨɠɟɧɢɣ ɢɡ ɫɢɥɶɧɨ ɡɚɩɚɪɚɮɢɧɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 
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ɨɛɪɚɡɨɜɚɧɢɟ ɩɚɪɚɮɢɧɨɜɵɯ ɩɪɨɛɨɤ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. Ɍɚɤɢɟ ɨɛɴɟɤɬɵ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɜ ɞɜɚ-ɬɪɢ ɷɬɚɩɚ: ɜɧɚɱɚɥɟ ɫ ɩɨɦɨɳɶɸ ɭɞɚɥɢɬɟɥɹ ɩɪɢ 

ɨɛɵɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɡɚɬɟɦ ɞɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ ɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ 

ɨɬɥɨɠɟɧɢɣ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (60…70 °ɋ). Ʌɟɝɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ 

ɪɚɫɬɜɨɪɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɟɡ ɩɨɞɨɝɪɟɜɚ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɚɪɚɮɢɧɨɨɬɥɨɠɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 

ɤɨɦɩɨɡɢɰɢɢ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɦɟɯɚɧɢɡɦɭ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɬɥɨɠɟɧɢɹɦ ɩɚɪɚɮɢɧɚ ɩɪɟɩɹɬɫɬɜɭɸɬ ɬɚɤɠɟ ɯɢɦɪɟɚɝɟɧɬɵ – 

ɦɨɞɢɮɢɤɚɬɨɪɵ, ɢɡɦɟɧɹɸɳɢɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɩɚɪɚɮɢɧɨɜ ɜ ɩɪɨɰɟɫɫɟ 

ɢɯ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ. Ɉɫɧɨɜɧɨɟ ɬɪɟɛɨɜɚɧɢɟ ɭɫɩɟɲɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɯ ɯɢɦɪɟɚɝɟɧɬɨɜ – ɩɨɞɚɱɚ ɪɟɚɝɟɧɬɚ ɜ ɩɨɬɨɤ 

ɩɪɨɞɭɤɰɢɢ ɫɤɜɚɠɢɧɵ ɞɨ ɦɟɫɬɚ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɚ. 

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɬɥɨɠɟɧɢɹ ɩɚɪɚɮɢɧɚ ɩɪɢ 

ɞɨɛɵɱɟ, ɯɪɚɧɟɧɢɢ ɢ ɬɪɚɧɫɩɨɪɬɟ ɧɟɮɬɢ ɩɪɢɦɟɧɹɸɬɫɹ: 

– ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

– ɩɨɞɨɝɪɟɜ ɧɟɮɬɢ; 

– ɩɨɞɞɟɪɠɚɧɢɟ ɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɲɟ ɞɚɜɥɟɧɢɹ ɧɚɱɚɥɚ 

ɪɚɡɝɚɡɢɪɨɜɚɧɢɹ; 

– ɞɨɛɵɱɚ ɧɟɮɬɢ ɜ ɭɫɬɨɣɱɢɜɨɦ ɬɭɪɛɭɥɟɧɬɧɨɦ ɪɟɠɢɦɟ; 

– ɩɨɜɵɲɟɧɢɟ ɪɚɫɬɜɨɪɹɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɟɮɬɢ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɧɟɮɬɹɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ; 

– ɷɮɮɟɤɬɢɜɧɵɟ ɩɨɤɪɵɬɢɹ; 

– ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɢɥɢ ɭɥɶɬɪɚɡɜɭɤ; 

– ɢɧɝɢɛɢɬɨɪɵ ɩɚɪɚɮɢɧɨɨɬɥɨɠɟɧɢɣ. 

Ʉɚɠɞɵɣ ɫɩɨɫɨɛ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɬɥɨɠɟɧɢɣ ɩɚɪɚɮɢɧɚ ɜ ɩɪɨɰɟɫɫɟ ɞɨɛɵɱɢ 

ɧɟɮɬɢ ɢɦɟɟɬ ɫɜɨɸ ɨɛɥɚɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

ɂɧɝɢɛɢɬɨɪɧɚɹ ɡɚɳɢɬɚ ɨɬɥɢɱɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɜɨ 

ɦɧɨɝɨɦ ɧɟ ɡɚɜɢɫɹɳɟɣ ɨɬ ɝɟɨɥɨɝɨ-ɮɢɡɢɱɟɫɤɢɯ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ 
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ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɞɨɛɵɱɢ ɧɟɮɬɢ (ɩɪɢ ɩɨɞɚɱɟ ɢɧɝɢɛɢɬɨɪɚ ɞɨ ɧɚɱɚɥɚ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɚ). 

ɏɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɯɢɦɪɟɚɝɟɧɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ 

ɢɧɝɢɛɢɬɨɪɨɜ ɩɚɪɚɮɢɧɨɨɬɥɨɠɟɧɢɣ, ɩɨ ɦɟɯɚɧɢɡɦɭ ɞɟɣɫɬɜɢɹ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 

ɝɪɭɩɩɵ: 

– ɚɞɝɟɡɢɨɧɧɨɝɨ (ɫɦɚɱɢɜɚɸɳɟɝɨ, ɝɢɞɪɨɮɢɥɢɡɢɪɭɸɳɟɝɨ, ɩɨɤɪɵɜɚɸɳɟɝɨ) 

ɞɟɣɫɬɜɢɹ; 

– ɦɨɞɢɮɢɰɢɪɭɸɳɟɝɨ (ɞɟɩɪɟɫɫɨɪɧɨɝɨ) ɞɟɣɫɬɜɢɹ; 

– ɦɨɸɳɟɝɨ (ɤɨɦɩɥɟɤɫɧɨɝɨ, ɦɧɨɝɨɮɚɡɧɨɝɨ ɞɟɬɟɪɝɟɧɬɧɨɝɨ ɞɟɣɫɬɜɢɹ). 

Ɇɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ ɢɧɝɢɛɢɬɨɪɨɜ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɝɢɞɪɨɮɢɥɢɡɚɰɢɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɬɪɭɛ) ɩɨɥɢɦɟɪɧɵɦ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɦ ɩɨɥɹɪɧɵɦ 

ɚɞɫɨɪɛɰɢɨɧɧɵɦ ɫɥɨɟɦ. ɗɬɨɬ ɫɥɨɣ ɹɜɥɹɟɬɫɹ ɤɚɤ ɛɵ ɫɦɚɡɤɨɣ ɞɥɹ ɧɟɩɨɥɹɪɧɨɣ 

ɩɚɪɚɮɢɧɨɫɨɞɟɪɠɚɳɟɣ ɧɟɮɬɹɧɨɣ ɮɚɡɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɫɨɤɪɚɳɟɧɢɟ ɨɬɥɨɠɟɧɢɣ 

ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɧɝɢɛɢɬɨɪɵ ɦɨɞɢɮɢɰɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɢɡɦɟɧɹɸɬ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ 

ɫɬɪɭɤɬɭɪɭ ɩɚɪɚɮɢɧɨɜ ɜ ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɜɟɪɞɨɣ ɮɚɡɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɨɛɪɚɡɭɸɬɫɹ ɞɟɧɞɪɢɬɧɵɟ ɧɟɞɨɪɚɡɜɢɬɵɟ ɤɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɚ, ɫɬɪɭɤɬɭɪɧɨ 

ɧɟɫɨɟɞɢɧɟɧɧɵɟ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. 

Ⱦɟɣɫɬɜɢɟ ɢɧɝɢɛɢɬɨɪɨɜ ɦɨɸɳɟɝɨ ɬɢɩɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

– ɢɧɝɢɛɢɬɨɪ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɧɟɮɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɱɟɪɟɡ ɤɨɧɬɚɤɬ ɮɚɡ 

ɜɨɞɚ – ɢɧɝɢɛɢɬɨɪ – ɧɟɮɬɶ; 

– ɚɥɤɚɧɨɜɵɟ ɛɥɨɤɢ ɉȺȼ ɜɧɟɞɪɹɸɬɫɹ ɜ ɩɚɪɚɮɢɧɨɨɬɥɨɠɟɧɢɹ ɜ ɦɨɦɟɧɬ 

ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɜ ɬɜɟɪɞɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɫɨɤɪɢɫɬɚɥɥɢɡɭɸɬɫɹ ɫ ɧɢɦɢ; 

– ɝɢɞɪɨɮɢɥɶɧɵɟ ɛɥɨɤɢ ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɮɚɡ ɜ 

ɜɨɞɟ, ɫɬɟɧɤɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɝɢɞɪɨɮɨɛɧɵɟ ɛɥɨɤɢ ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɮɚɡ ɜ 

ɧɟɮɬɢ; 
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– ɩɨɥɹɪɧɵɟ ɚɧɢɨɧɧɵɟ ɢ ɤɚɬɢɨɧɧɵɟ ɝɪɭɩɩɵ ɉȺȼ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ 

ɡɚɪɨɠɞɟɧɢɟ, ɪɨɫɬ ɤɪɢɫɬɚɥɥɨɜ ɢ ɜɟɥɢɱɢɧɭ ɱɚɫɬɢɰ ɞɢɫɩɟɪɫɢɢ 

ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ; 

– ɢɧɝɢɛɢɬɨɪɵ ɧɟɩɪɨɱɧɨ ɚɞɫɨɪɛɢɪɭɸɬɫɹ ɧɚ ɦɟɬɚɥɥɟ ɢ ɥɟɝɤɨ ɫɦɵɜɚɸɬɫɹ 

ɩɨɬɨɤɨɦ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɢɥɢ ɧɟɮɬɢ; 

– ɞɜɢɝɚɹɫɶ ɫ ɩɨɬɨɤɨɦ ɩɪɨɞɭɤɰɢɢ ɫɤɜɚɠɢɧ, ɢɧɝɢɛɢɬɨɪɵ ɩɨɞɞɟɪɠɢɜɚɸɬ 

ɩɚɪɚɮɢɧɨɨɬɥɨɠɟɧɢɹ ɜ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɨɬɦɵɜ 

ɡɚɪɨɞɵɲɟɣ ɤɪɢɫɬɚɥɥɨɜ ɫɨ ɫɬɟɧɨɤ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɟ ɞɟɬɟɪɝɟɧɬɨɜ-ɭɞɚɥɢɬɟɥɟɣ ɩɚɪɚɮɢɧɨɨɬɥɨɠɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɥɚɜɥɟɧɢɹ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ 

ɨɬɥɨɠɟɧɢɣ (50…80 °ɋ) ɉȺȼ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɬɦɵɜɭ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɸ, ɚ ɬɚɤɠɟ 

ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɨɜɬɨɪɧɨɟ ɨɬɥɨɠɟɧɢɟ ɩɚɪɚɮɢɧɚ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɧɟɮɬɹɧɨɝɨ 

ɩɨɬɨɤɚ [6]. 

ȼ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɦɟɧɟɧɢɹ ɢɧɝɢɛɢɬɨɪɨɜ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɥɟɠɢɬ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɧɵɦ 

ɪɚɫɬɜɨɪɨɦ ɪɟɚɝɟɧɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɫɚɠɞɟɧɢɟɦ ɟɝɨ ɧɚ ɬɪɭɛɚɯ ɜ ɬɟɱɟɧɢɟ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

Ɍɟɯɧɨɥɨɝɢɹ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ: ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɨɫɬɚɧɨɜɤɢ (ɩɪɨɫɬɨɣ 

ɫɤɜɚɠɢɧ), ɫɦɵɜ ɫɥɨɹ ɫɨ ɫɬɟɧɨɤ ɜɨɞɨɧɟɮɬɹɧɵɦ ɩɨɬɨɤɨɦ, ɨɝɪɚɧɢɱɟɧɢɟ 

ɷɮɮɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɭɱɚɫɬɤɨɦ ɨɛɪɚɛɨɬɤɢ, ɡɚɝɪɹɡɧɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɪɟɚɝɟɧɬɨɦ. 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɢɦɟɧɟɧɢɹ ɢɧɝɢɛɢɬɨɪɨɜ ɦɨɞɢɮɢɰɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ 

ɨɫɧɨɜɚɧɚ ɧɚ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɢ ɭɥɭɱɲɟɧɢɢ ɪɟɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɧɟɮɬɢ. ɉɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ 

ɪɟɚɝɟɧɬɚ ɜ ɧɟɮɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

ɩɚɪɚɮɢɧɚ. 

Ɍɟɯɧɨɥɨɝɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɝɢɛɢɬɨɪɨɜ ɦɨɸɳɟɝɨ ɞɟɣɫɬɜɢɹ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ ɢ ɨɬɦɵɜ ɡɚɪɨɞɵɲɟɣ ɤɪɢɫɬɚɥɥɨɜ, 

ɨɛɪɚɡɭɸɳɢɯɫɹ ɤɚɤ ɜ ɨɛɴɟɦɟ, ɬɚɤ ɢ ɧɚ ɫɬɟɧɤɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ 
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ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ ɪɟɚɝɟɧɬɚ ɜ ɧɟɮɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɚ. 

ȼ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɦɟɧɟɧɢɹ ɞɟɬɟɪɝɟɧɬɨɜ-ɭɞɚɥɢɬɟɥɟɣ ɥɟɠɢɬ 

ɞɢɫɩɟɪɝɢɪɭɸɳɟɟ, ɦɨɸɳɟɟ, ɷɦɭɥɶɝɢɪɭɸɳɟɟ, ɞɟɷɦɭɥɶɝɢɪɭɸɳɟɟ, 

ɩɟɧɨɨɛɪɚɡɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɪɟɚɝɟɧɬɚ, ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɩɥɚɜɥɟɧɢɹ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ, ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɨɛɪɚɛɚɬɵɜɚɹ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

Ɍɟɯɧɨɥɨɝɢɹ ɩɪɢɦɟɧɟɧɢɹ ɞɟɬɟɪɝɟɧɬɨɜ-ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɨɫɧɨɜɚɧɚ ɧɚ 

ɪɚɫɬɜɨɪɟɧɢɢ ɢ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɢ ɩɚɪɚɮɢɧɨɨɬɥɨɠɟɧɢɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɢɠɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ. Ⱦɟɬɟɪɝɟɧɬɵ-ɪɚɫɬɜɨɪɢɬɟɥɢ 

ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɨɛɪɚɛɨɬɨɤ ɩɚɪɚɮɢɧɢɡɢɪɭɸɳɟɝɨɫɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɚɫɬɜɨɪɢɬɟɥɢ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜɵɤɢɞɧɵɯ 

ɥɢɧɢɣ, ɧɟɮɬɟɫɛɨɪɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ. Ⱦɥɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɜɵɤɢɞɧɵɯ ɥɢɧɢɣ 

ɪɚɫɬɜɨɪɢɬɟɥɶ ɡɚɤɚɱɢɜɚɸɬ ɜ ɨɛɴɟɦɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɨɱɢɳɚɟɦɨɝɨ 

ɢɧɬɟɪɜɚɥɚ, ɜɵɞɟɪɠɢɜɚɸɬ 3… 4 ɱ, ɩɨɬɨɦ ɡɚɩɭɫɤɚɸɬ ɫɤɜɚɠɢɧɭ. ȼ ɩɪɨɦɵɫɥɨɜɨɣ 

ɩɪɚɤɬɢɤɟ ɧɚ 1 ɤɦ ɜɵɤɢɞɧɨɣ ɥɢɧɢɢ ɪɚɫɯɨɞɭɟɬɫɹ ɨɤɨɥɨ 5 ɦ3 ɪɚɫɬɜɨɪɢɬɟɥɹ. 

ȼɵɛɨɪ ɤɚɠɞɨɝɨ ɢɡ ɭɤɚɡɚɧɧɵɯ ɫɩɨɫɨɛɨɜ ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɣ ɫɤɜɚɠɢɧɵ, ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɱɢɫɬɤɢ ɜɵɤɢɞɧɨɣ ɥɢɧɢɢ ɢ ɬ. ɞ. 

ɋ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɢɦɟɧɹɬɶ ɪɚɫɬɜɨɪɢɬɟɥɢ ɧɭɠɧɨ ɩɨɫɥɟ 4…5 

ɩɪɨɦɵɜɨɤ ɝɨɪɹɱɟɣ ɧɟɮɬɶɸ ɢɥɢ ɜɨɞɧɵɦ ɪɚɫɬɜɨɪɨɦ ɉȺȼ. ɉɪɢ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɧɢɠɧɹɹ ɱɚɫɬɶ ɥɢɮɬɚ ɩɪɨɦɵɜɚɟɬɫɹ ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɜɟɪɯɧɹɹ – ɡɚ ɫɱɟɬ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ ɩɥɚɫɬɨɜɵɯ ɮɥɸɢɞɨɜ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɬɨɬ ɢɥɢ ɢɧɨɣ ɫɩɨɫɨɛ 

ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ. Ɉɞɧɚɤɨ ɢɡɭɱɟɧɢɟ ɭɫɥɨɜɢɣ ɨɬɥɨɠɟɧɢɹ ɢ ɫɜɨɣɫɬɜ ɩɚɪɚɮɢɧɚ 

ɨɛɹɡɚɬɟɥɶɧɨ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ [6]. 
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3.2 Ɉɛɨɝɪɟɜ ɩɪɨɦɵɫɥɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɩɨɦɨɳɶɸ ɋɄɂɇ-ɫɢɫɬɟɦ 

 

Ɋɚɡɜɢɬɢɟ ɪɵɧɤɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ 

ɨɫɜɨɟɧɢɟɦ ɧɨɜɵɯ ɧɟɮɬɹɧɵɯ ɢ ɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ 

ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ ɜ ɫɟɜɟɪɧɵɯ ɪɚɣɨɧɚɯ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ɂɧɠɢɧɢɪɢɧɝɨɜɵɟ ɤɨɦɩɚɧɢɢ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 

ɩɪɟɞɥɚɝɚɸɬ ɜɫɟ ɛɨɥɟɟ ɧɚɞɟɠɧɵɟ ɢ ɷɤɨɧɨɦɢɱɧɵɟ ɫɢɫɬɟɦɵ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ. ɂɦɟɧɧɨ ɬɚɤɢɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɨɛɨɝɪɟɜ ɩɪɨɬɹɠɟɧɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɩɨɦɨɳɶɸ ɋɄɂɇ-ɫɢɫɬɟɦ. ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɡɪɟɡ 

ɬɪɭɛɵ: 

 

 

Ɋɢɫɭɧɨɤ 5 – Ɋɚɡɪɟɡ ɬɪɭɛɵ  

 

Ɋɚɡɜɢɬɢɟ ɪɵɧɤɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɨ ɫ 

ɨɫɜɨɟɧɢɟɦ ɧɨɜɵɯ ɧɟɮɬɹɧɵɯ ɢ ɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ 

ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ ɜ ɫɟɜɟɪɧɵɯ ɪɚɣɨɧɚɯ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ɂɧɠɢɧɢɪɢɧɝɨɜɵɟ ɤɨɦɩɚɧɢɢ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 

ɩɪɟɞɥɚɝɚɸɬ ɜɫɟ ɛɨɥɟɟ ɧɚɞɟɠɧɵɟ ɢ ɷɤɨɧɨɦɢɱɧɵɟ ɫɢɫɬɟɦɵ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ. ɂɦɟɧɧɨ ɬɚɤɢɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɨɛɨɝɪɟɜ ɩɪɨɬɹɠɟɧɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɩɨɦɨɳɶɸ ɋɄɂɇ-ɫɢɫɬɟɦ. ɉɪɢɦɟɧɟɧɢɟ ɋɄɂɇ-ɫɢɫɬɟɦ ɬɚɤɠɟ 
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ɪɟɲɚɟɬ ɡɚɞɚɱɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɨɫɫɢɣɫɤɨɣ ɷɤɨɧɨɦɢɤɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ ɩɟɪɟɞ ɜɨɞɹɧɵɦɢ ɢ ɩɚɪɨɜɵɦɢ 

ɨɱɟɜɢɞɧɵ: ɨɧɢ ɨɛɥɚɞɚɸɬ ɦɚɥɨɣ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶɸ, ɢɯ ɥɟɝɱɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶ, 

ɨɧɢ ɧɟ ɩɨɞɜɟɪɠɟɧɵ ɤɨɪɪɨɡɢɢ, ɧɟ ɛɨɹɬɫɹ ɪɚɡɦɨɪɨɡɤɢ, ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɨɛɳɟɣ 

ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɫɧɚɳɚɸɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɬɨɱɧɨ ɢ ɩɨ ɡɚɞɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ 

ɩɨɞɞɟɪɠɢɜɚɸɬ ɜɵɛɪɚɧɧɵɣ ɪɟɠɢɦ, ɥɟɝɤɨ ɢɧɬɟɝɪɢɪɭɸɬɫɹ ɫ Ⱥɋɍ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ 

ɢ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɧɚ ɫɥɨɠɧɵɯ ɢ ɪɚɡɜɟɬɜɥɟɧɧɵɯ ɫɟɬɹɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɉɪɢɦɟɧɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɭɫɩɟɲɧɨ ɪɟɲɚɟɬ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: ɩɨɥɧɚɹ ɢɥɢ ɱɚɫɬɢɱɧɚɹ ɤɨɦɩɟɧɫɚɰɢɹ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫ 

ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 

ɩɨɞɞɟɪɠɚɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɩɪɢ ɨɫɬɚɧɨɜɤɟ 

ɩɪɨɰɟɫɫɚ; ɪɚɡɨɝɪɟɜ ɬɪɭɛ ɞɨ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ ɜɨɡɨɛɧɨɜɥɟɧɢɢ ɩɪɨɰɟɫɫɚ 

ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ (ɯɨɥɨɞɧɵɣ ɩɭɫɤ ɨɛɴɟɤɬɚ). 

ɋɄɂɇ-ɫɢɫɬɟɦɚ, ɢɥɢ ɢɧɞɭɤɰɢɨɧɧɨ-ɪɟɡɢɫɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɧɚɝɪɟɜɚ (ɂɊɋɇ), 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɡɨɝɪɟɜɚ, ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɡɚɳɢɬɵ ɨɬ 

ɡɚɦɟɪɡɚɧɢɹ ɫɜɟɪɯɞɥɢɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ɉɫɧɨɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɋɄɂɇ-ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ: ɜɨɞɨɜɨɞɵ (ɩɪɢ ɨɫɜɨɟɧɢɢ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɫɟɯ ɜɢɞɨɜ ɦɟɫɬɨɪɨɠɞɟɧɢɣ), ɜɵɤɢɞɧɵɟ ɥɢɧɢɢ (ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɟ 

ɩɪɨɞɭɤɬɵ – ɫɵɪɚɹ ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ), ɫɟɪɨɩɪɨɜɨɞɵ (ɬɪɚɧɫɩɨɪɬ ɠɢɞɤɨɣ 

ɫɟɪɵ), ɬɪɭɛɨɩɪɨɜɨɞɵ ɬɪɚɧɫɩɨɪɬɚ ɜɹɡɤɢɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ (ɜɧɭɬɪɢɡɚɜɨɞɫɤɢɟ 

ɦɟɠɰɟɯɨɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɟɞɩɪɢɹɬɢɣ ɯɢɦɢɢ ɢ ɧɟɮɬɟɯɢɦɢɢ). ɉɪɢɧɰɢɩ 

ɪɚɛɨɬɵ ɋɄɂɇ-ɫɢɫɬɟɦɵ ɨɫɧɨɜɚɧ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɹɜɥɟɧɢɟ ɫɤɢɧ-ɷɮɮɟɤɬɚ ɢ ɷɮɮɟɤɬɚ ɛɥɢɡɨɫɬɢ ɜ 

ɩɪɨɜɨɞɧɢɤɚɯ ɢɡ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ (50 Ƚɰ). ɇɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɬɪɭɛɤɭ ɢɡ ɫɩɟɰɢɚɥɶɧɨɣ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ ɨɬ 20 

ɞɨ 60 ɦɦ., ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɩɪɨɜɨɞɧɢɤ ɢɡ 

ɧɟɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɦɟɞɢ ɢɥɢ ɚɥɸɦɢɧɢɹ) ɫɟɱɟɧɢɟɦ ɨɬ 8 ɞɨ 40 ɤɜ. ɦɦ. 
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ɉɪɨɜɨɞɧɢɤ ɜ ɤɨɧɰɟ ɩɥɟɱɚ ɨɛɨɝɪɟɜɚ ɧɚɞɟɠɧɨ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɬɚɥɶɧɨɣ ɬɪɭɛɤɨɣ, ɚ 

ɜ ɧɚɱɚɥɟ ɩɥɟɱɚ ɦɟɠɞɭ ɬɪɭɛɤɨɣ ɢ ɩɪɨɜɨɞɧɢɤɨɦ ɩɨɞɚɟɬɫɹ ɩɟɪɟɦɟɧɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɢ ɞɥɢɧɵ ɭɱɚɫɬɤɚ ɨɛɨɝɪɟɜɚ. 

 

 

Ɋɢɫɭɧɨɤ 6 – ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɋɄɂɇ-ɫɢɫɬɟɦɵ 

 

ɉɢɬɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɨ ɦɟɞɧɨɦɭ 

ɩɪɨɜɨɞɧɢɤɭ ɬɨɤ ɬɟɱɟɬ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɚ ɩɨ ɫɬɚɥɶɧɨɣ ɬɪɭɛɤɟ ɜɨɡɜɪɚɳɚɟɬɫɹ. 

ɉɟɪɟɦɟɧɧɵɣ ɬɨɤ ɬɟɱɟɬ ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɜɨɞɧɢɤɚ, ɩɨɫɤɨɥɶɤɭ 

ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɟ ɜ ɧɟɦɚɝɧɢɬɧɨɦ ɦɚɬɟɪɢɚɥɟ ɫ ɯɨɪɨɲɟɣ ɩɪɨɜɨɞɢɦɨɫɬɶɸ 

ɡɚɦɟɬɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɷɮɮɟɤɬɚ ɧɟ ɜɨɡɧɢɤɚɟɬ. ȼ ɮɟɪɪɨɦɚɝɧɢɬɧɨɦ ɜɧɟɲɧɟɦ 

ɩɪɨɜɨɞɧɢɤɟ (ɫɬɚɥɶɧɨɣ ɬɪɭɛɤɟ) ɫɤɢɧ-ɷɮɮɟɤɬ ɹɪɤɨ ɜɵɪɚɠɟɧ, ɬ.ɟ. ɬɨɤ ɩɪɨɬɟɤɚɟɬ ɧɟ 

ɩɨ ɜɫɟɣ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ ɬɪɭɛɤɢ, ɚ ɜ ɬɨɧɤɨɦ (ɨɤɨɥɨ 1 ɦɦ.) ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ. 

ɉɪɢɱɟɦ ɷɬɨɬ ɫɥɨɣ ɪɚɫɩɨɥɨɠɟɧ ɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɶɧɨɣ ɬɪɭɛɤɢ [7]. 

 

3.2.1 ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɋɄɂɇ-ɫɢɫɬɟɦɵ 

 

Ʉɚɤ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɬɨɤ ɩɪɨɬɟɤɚɟɬ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɤɢ 

ɫɤɢɧ-ɧɚɝɪɟɜɚɬɟɥɹ, ɚ ɧɚ ɜɧɟɲɧɟɣ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɧ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. 

Ɉɬɫɭɬɫɬɜɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ ɞɟɥɚɟɬ ɫɢɫɬɟɦɭ ɛɟɡɨɩɚɫɧɨɣ ɞɥɹ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɗɬɨɬ ɷɮɮɟɤɬ ɩɨɡɜɨɥɹɟɬ ɡɚɡɟɦɥɹɬɶ ɬɪɭɛɤɭ ɜ ɥɸɛɨɦ 
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ɦɟɫɬɟ. ɇɚ ɛɥɢɠɧɟɦ ɢ ɞɚɥɶɧɟɦ ɤɨɧɰɚɯ ɫɢɫɬɟɦɵ ɨɛɨɝɪɟɜɚ ɬɪɭɛɤɚ ɡɚɡɟɦɥɹɟɬɫɹ 

ɨɛɹɡɚɬɟɥɶɧɨ. 

ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ ɬɟɩɥɚ ɜ ɨɛɨɢɯ ɩɪɨɜɨɞɧɢɤɚɯ. 

ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ 60…80 % ɬɟɩɥɚ ɜɵɞɟɥɹɟɬɫɹ ɜ 

ɫɬɚɥɶɧɨɣ ɬɪɭɛɤɟ ɢ ɬɨɥɶɤɨ 20…40 % – ɜ ɩɪɨɜɨɞɧɢɤɟ ɫ ɦɟɞɧɨɣ ɠɢɥɨɣ. 

ɗɥɟɤɬɪɢɱɟɫɤɢ ɫɢɫɬɟɦɚ ɫɬɪɨɢɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɤɚɤ ɫɤɢɧ-

ɩɪɨɜɨɞɧɢɤɚ, ɬɚɤ ɢ ɬɪɭɛɤɢ ɫɤɢɧ-ɧɚɝɪɟɜɚɬɟɥɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɨɛɪɚɬɧɵɣ 

ɩɪɨɜɨɞɧɢɤ. 

Ɋɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɋɄɂɇ-ɫɢɫɬɟɦ ɫɨɫɬɚɜɥɹɟɬ ɨɬ -50 ɞɨ +160 °ɋ. 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ – ɞɨ 4,0 ɤȼ, ɱɚɫɬɨɬɚ – 50 Ƚɰ. ɍɞɟɥɶɧɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ 

ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ – ɞɨ 100 ȼɬ/ɦ. 

ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɨ ɭɞɟɥɶɧɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ: 

 

 

Ɋɢɫɭɧɨɤ 7 – ɍɞɟɥɶɧɨɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ 

 

Ɂɚɜɢɫɢɦɨɫɬɶ ɭɞɟɥɶɧɨɝɨ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɞɥɢɧɵ 

ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɢɫɩɨɥɧɟɧɢɹ ɋɄɂɇ-ɫɢɫɬɟɦɵ. 
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ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɜɚɪɢɚɧɬ ɋɄɂɇ-ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɨɬ 

ɡɚɦɟɪɡɚɧɢɹ ɜɨɞɨɜɨɞɨɜ, ɩɨɞɞɟɪɠɢɜɚɹ ɬɟɦɩɟɪɚɬɭɪɭ ɨɬ 3 ɞɨ 5 °ɋ. 

ɋɪɟɞɧɟɬɟɦɩɟɪɚɬɭɪɧɵɣ ɜɚɪɢɚɧɬ ɋɄɂɇ-ɫɢɫɬɟɦɵ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɭ 

ɞɨ 60 °ɋ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɨɝɪɟɜɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɫɵɪɚɹ ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ. ȼɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ 

ɜɚɪɢɚɧɬ ɋɄɂɇ-ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɞɨ 160 °ɋ ɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɨɝɪɟɜɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ 

ɜɹɡɤɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɫɟɪɚ, ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. 

ɇɚ ɪɢɫɭɧɤɟ 8 ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ: 

 

 

Ɋɢɫɭɧɨɤ 8 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ  

 

Ɋɚɫɱɟɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɩɪɢɦɟɪɟ ɨɛɨɝɪɟɜɚ 

ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɜɭɦɹ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 

ɋɄɂɇ-ɫɢɫɬɟɦɵ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ 120 ȼɬ/ɦ. Ⱦɢɚɦɟɬɪ ɬɪɭɛɵ 108 ɦɦ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ -35 °ɋ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ 

ɢɫɩɨɥɧɟɧɢɟ ɋɄɂɇ-ɫɢɫɬɟɦ ɦɨɠɟɬ ɛɵɬɶ ɬɪɟɯ ɬɢɩɨɜ: ɧɚɞɡɟɦɧɨɟ, ɩɨɞɡɟɦɧɨɟ ɢ 

ɩɨɞɜɨɞɧɨɟ. ȼ ɪɚɦɤɚɯ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɦɨɠɧɚ ɤɨɦɛɢɧɚɰɢɹ ɧɟɫɤɨɥɶɤɢɯ 

ɢɫɩɨɥɧɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɧɚɞɡɟɦɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɢɦɟɟɬ ɭɱɚɫɬɤɢ ɩɪɨɯɨɞɚ ɩɨɞ 
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ɞɨɪɨɝɚɦɢ (ɩɨɞɡɟɦɧɨɟ ɢɫɩɨɥɧɟɧɢɟ) ɢɥɢ ɩɨɞ ɪɟɤɚɦɢ (ɩɨɞɜɨɞɧɨɟ ɢɫɩɨɥɧɟɧɢɟ). 

Ʉɚɠɞɨɟ ɢɡ ɢɫɩɨɥɧɟɧɢɣ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɜɨɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ 

ɦɚɬɟɪɢɚɥɨɜ. 

ȼɚɠɧɭɸ ɪɨɥɶ ɩɪɢ ɦɨɧɬɚɠɟ ɋɄɂɇ-ɫɢɫɬɟɦ ɢɝɪɚɟɬ ɬɢɩ ɩɪɢɦɟɧɹɟɦɨɣ 

ɬɟɩɥɨɢɡɨɥɹɰɢɢ. ȼɨɡɦɨɠɟɧ ɜɚɪɢɚɧɬ ɦɨɧɬɚɠɚ ɫɢɫɬɟɦ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ, ɥɢɛɨ ɢɡɨɥɹɰɢɹ ɜ ɜɢɞɟ ɫɤɨɪɥɭɩ ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɦɟɫɬɟ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨɞɨɝɪɟɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɞɧɨ-, ɞɜɭɯ- 

ɢɥɢ ɬɪɟɯɬɪɭɛɧɵɟ ɋɄɂɇ-ɫɢɫɬɟɦɵ. Ƚɪɭɩɩɚ ɤɨɦɩɚɧɢɣ «ɋɩɟɰɢɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɢ 

ɬɟɯɧɨɥɨɝɢɢ» ɨɛɥɚɞɚɟɬ ɨɩɵɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɦɨɧɬɚɠɚ 

ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɬɢɩɨɜ ɋɄɂɇ-ɫɢɫɬɟɦ, ɜɤɥɸɱɚɹ ɫɢɫɬɟɦɭ 

ɨɛɨɝɪɟɜɚ ɩɨɞɜɨɞɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ȼ ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɬɚ, ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɞɥɹ ɦɨɧɬɚɠɚ ɋɄɂɇ-ɫɢɫɬɟɦɵ, ɜɯɨɞɹɬ 

ɫɥɟɞɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɋɄɂɇ-ɩɪɨɜɨɞɧɢɤ (ɢɧɞɭɤɰɢɨɧɧɨ-ɪɟɡɢɫɬɢɜɧɵɣ ɩɪɨɜɨɞɧɢɤ (ɞɚɥɟɟ – ɂɊɉ)) 

– ɜɵɫɨɤɨɧɚɞɟɠɧɵɣ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɣ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɋɄɂɇ-ɫɢɫɬɟɦ 

ɦɧɨɝɨɠɢɥɶɧɵɣ ɦɟɞɧɵɣ ɩɪɨɜɨɞɧɢɤ, ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɧɟ ɦɟɧɟɟ 25 ɥɟɬ.  

ɋɄɂɇ-ɧɚɝɪɟɜɚɬɟɥɶ (ɢɧɞɭɤɰɢɨɧɧɨ-ɪɟɡɢɫɬɢɜɧɵɣ ɧɚɝɪɟɜɚɬɟɥɶ (ɞɚɥɟɟ – 

ɂɊɇ)) ɢɥɢ ɫɤɢɧ-ɬɪɭɛɤɚ – ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɮɟɪɪɨɦɚɝɧɢɬɧɚɹ ɬɪɭɛɤɚ ɫ 

ɧɨɪɦɢɪɨɜɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɦɚɝɧɢɬɧɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɧɟ 

ɦɟɧɟɟ 25 ɥɟɬ. ɋɤɢɧ-ɬɪɭɛɤɚ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɝɨɬɨɜɨɦ ɞɥɹ ɦɨɧɬɚɠɚ ɜɢɞɟ. 

Ʉɪɟɩɥɟɧɢɟ ɫɤɢɧ-ɬɪɭɛɤɢ ɤ ɨɫɧɨɜɧɨɣ ɬɪɭɛɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɥɢɛɨ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɨɣ 

(ɟɫɥɢ ɫɜɚɪɤɚ ɪɚɡɪɟɲɟɧɚ), ɥɢɛɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɯɨɦɭɬɚɦɢ ɩɪɢ ɩɨɦɨɳɢ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. Ɇɟɬɨɞ ɤɪɟɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 

Ɂɚɤɚɡɱɢɤɨɦ. 

ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɤɨɪɨɛɤɢ ɤɨɧɫɬɪɭɤɰɢɢ «ɋɋɌ» – ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɨɛɥɟɝɱɟɧɢɹ ɩɪɨɬɹɠɤɢ ɋɄɂɇ-ɩɪɨɜɨɞɧɢɤɚ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 

ɦɭɮɬ ɦɟɠɞɭ ɭɱɚɫɬɤɚɦɢ ɋɄɂɇ-ɩɪɨɜɨɞɧɢɤɚ. 

ɋɨɟɞɢɧɢɬɟɥɢ ɋɄɂɇ-ɩɪɨɜɨɞɧɢɤɚ – ɦɧɨɝɨɫɥɨɣɧɵɟ ɜɵɫɨɤɨɧɚɞɟɠɧɵɟ 

ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ ɞɥɹ ɋɄɂɇ-ɩɪɨɜɨɞɧɢɤɚ. 
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ɉɢɬɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ – ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɧɟɫɬɚɧɞɚɪɬɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ 

ɩɪɨɟɤɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɞɤɥɸɱɟɧɢɟ ɨɞɧɨɮɚɡɧɨɣ ɢɥɢ ɞɜɭɯɮɚɡɧɨɣ ɧɚɝɪɭɡɤɢ 

ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɫɢɦɦɟɬɪɢɢ ɩɟɪɜɢɱɧɨɣ ɫɟɬɢ. 

ɒɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ – ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ 

ɜɤɥɸɱɟɧɢɹ – ɜɵɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɢ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ 

ɫɢɫɬɟɦɵ. Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɞɚɬɱɢɤɨɜ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɢ ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɱɟɪɟɡ 

ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ PSTAB. ɉɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɹɬɢɹ ɩɚɪɚɦɟɬɪɨɜ ɋɄɂɇ-ɫɢɫɬɟɦɵ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɯ ɩɟɪɟɞɚɱɢ ɧɚ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɩɭɧɤɬ. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ [7]. 

 

3.3 Ɇɟɯɚɧɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɭɞɚɥɟɧɢɹ ȺɋɉɈ ɨɱɢɫɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɩɪɨɦɵɫɥɨɜɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɨɬ ȺɋɉɈ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɪɢɦɟɧɟɧɢɟ ɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɨɪɵɯ 

ɧɟɮɬɟɩɪɨɜɨɞɵ ɨɛɨɪɭɞɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɤɚɦɟɪɚɦɢ ɩɭɫɤɚ ɢ ɩɪɢɟɦɚ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɦɟɯɚɧɢɱɟɫɤɢɯ Ɉɍ: 

– ɫɤɪɟɛɤɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɲɚɪɨɜɵɟ ɪɟɡɢɧɨɜɵɟ ɪɚɡɞɟɥɢɬɟɥɢ; 

– ɨɱɢɫɬɧɵɟ ɩɨɪɲɧɢ. 

 

3.3.1 Ɉɱɢɫɬɤɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɫɤɪɟɛɤɚɦɢ 
ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɬɜɟɪɞɵɯ ȺɋɉɈ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɫɤɪɟɛɤɢ 

ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɪɚɛɨɱɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɦɢ ɞɥɹ ɷɬɨɣ ɰɟɥɢ: 

ɳɟɬɤɚɦɢ ɢɡ ɫɬɚɥɶɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɩɨɥɢɭɪɟɬɚɧɨɜɵɦɢ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 
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ɧɨɠɚɦɢ (ɦɚɧɠɟɬɚɦɢ) ɢɥɢ ɞɪɭɝɢɦɢ ɪɟɠɭɳɢɦɢ ɢɥɢ ɫɨɫɤɚɛɥɢɜɚɸɳɢɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ. Ɍɟɯɧɢɤɚ ɢ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɦɟɧɟɧɢɹ ɫɤɪɟɛɤɨɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ȺɋɉɈ 

ɢɡɜɟɫɬɧɚ ɞɚɜɧɨ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɩɪɟɞɥɚɝɚɸɬɫɹ ɜɫɟ ɧɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɤɪɟɛɤɨɜ. 

ɉɪɢ ɩɪɨɩɭɫɤɚɯ ɫɤɪɟɛɤɚ ɢɡɧɚɲɢɜɚɸɬɫɹ ɪɟɡɢɧɨɜɵɟ ɦɚɧɠɟɬɵ ɢ ɳɟɬɤɢ, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɹɬɶ ɩɨ ɦɟɪɟ ɢɯ ɢɡɧɨɫɚ [8]. 

 

3.3.2 Ɉɱɢɫɬɤɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɲɚɪɨɜɵɦɢ 
ɪɚɡɞɟɥɢɬɟɥɹɦɢ 

 

ɂɡ ɱɢɫɥɚ ɷɥɚɫɬɢɱɧɵɯ ɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɨɥɭɱɢɥɢ ɲɚɪɨɜɵɟ ɪɟɡɢɧɨɜɵɟ ɪɚɡɞɟɥɢɬɟɥɢ, ɜɧɟɞɪɟɧɢɟ ɤɨɬɨɪɵɯ ɜ ɧɚɱɚɥɟ 1960-ɯ 

ɝɨɞɨɜ, ɨɫɭɳɟɫɬɜɥɟɧɨ ɜ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ, 

ɩɪɨɦɵɫɥɨɜɵɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɧɟɮɬɟɩɪɨɜɨɞɚɯ. ɉɟɪɢɨɞɢɱɟɫɤɢɣ 

ɩɪɨɩɭɫɤ ɲɚɪɨɜɵɯ ɪɟɡɢɧɨɜɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɞɟɣɫɬɜɭɸɳɢɯ 

ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ (ɧɚɤɨɩɥɟɧɢɟ) ɩɚɪɚɮɢɧɨɜɵɯ ɢ 

ɧɟɮɬɟɝɪɹɡɟɜɵɯ ɨɬɥɨɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɝɚɡɨɜɨɡɞɭɲɧɵɯ ɢ ɜɨɞɹɧɵɯ ɩɪɨɛɨɤ, ɱɬɨ ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɨɹɧɧɭɸ ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɨɩɭɫɤɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɩɟɪɟɤɚɱɤɭ. 

ɒɚɪɨɜɨɣ ɪɟɡɢɧɨɜɵɣ ɪɚɡɞɟɥɢɬɟɥɶ (ɪɢɫɭɧɨɤ 9) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɵɣ 

ɬɨɥɫɬɨɫɬɟɧɧɵɣ ɲɚɪ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɛɟɧɡɨɦɚɫɥɨɫɬɨɣɤɨɣ ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɣ 

ɪɟɡɢɧɨɜɨɣ ɫɦɟɫɢ ɧɚ ɨɫɧɨɜɟ ɧɚɢɪɢɬɚ. ȼ ɨɛɨɥɨɱɤɭ 4 ɡɚɩɪɟɫɫɨɜɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

ɢɥɢ ɩɥɚɫɬɦɚɫɫɨɜɚɹ ɨɛɨɣɦɚ 1, ɫɥɭɠɚɳɚɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ 2, 

ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɪɚɡɞɟɥɢɬɟɥɹ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɩɨɞ ɞɚɜɥɟɧɢɟɦ – ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɜɨɞɨɣ, ɚ ɜ ɡɢɦɧɟɟ – 

ɚɧɬɢɮɪɢɡɨɦ. ȼ ɧɟɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɪɚɡɞɟɥɢɬɟɥɹ ɦɟɧɶɲɟ 

ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ ɪɚɡɞɟɥɢɬɟɥɹ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɶɸ ɜ ɢɡɛɵɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɨɛɴɟɦ ɟɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 

ɪɚɡɞɟɥɢɬɟɥɶ ɨɛɪɚɡɭɟɬ ɫ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɨɧɬɚɤɬɧɨɟ 

ɤɨɥɶɰɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɲɢɪɢɧɵ. ȼɧɭɬɪɶ ɲɚɪɨɜɨɝɨ ɪɟɡɢɧɨɜɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ 
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ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɚɬɱɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ ɪɚɡɞɟɥɢɬɟɥɹ ɜ 

ɩɨɞɡɟɦɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

 

 

Ɋɢɫɭɧɨɤ 9 – Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɞɟɥɢɬɟɥɟɣ: 1 – ɨɛɨɣɦɚ; 2 – ɤɥɚɩɚɧ; 

3 – ɩɪɨɤɥɚɞɤɚ; 4 – ɨɛɨɥɨɱɤɚ 

 

ɋ ɩɨɹɜɥɟɧɢɟɦ ɲɚɪɨɜɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ, ɩɨɹɜɢɥɨɫɶ ɦɧɟɧɢɟ, ɱɬɨ ɩɪɨɛɥɟɦɚ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɪɟɲɟɧɚ. Ɉɞɧɚɤɨ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɢɯ 

ɭɫɬɪɨɣɫɬɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɮɚɤɬɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɧɢɠɟ ɨɠɢɞɚɟɦɨɣ: 

ɤɚɱɟɫɬɜɨ ɨɱɢɫɬɤɢ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɨɬɥɨɠɟɧɢɣ ɜ ɬɪɭɛɟ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɩɪɢɫɬɟɧɧɵɣ ɫɥɨɣ ɩɚɪɚɮɢɧɢɫɬɵɯ ɨɬɥɨɠɟɧɢɣ ɭɩɥɨɬɧɹɟɬɫɹ, ɩɟɪɟɞ ɲɚɪɨɦ 

ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɰɟɥɵɟ ɩɪɨɛɤɢ ɢɡ ɨɬɥɨɠɟɧɢɣ ɢ ɞɪ. Ʉɚɤ ɩɨɤɚɡɚɥɚ ɩɪɚɤɬɢɤɚ, 

ɲɚɪɨɜɵɟ ɪɚɡɞɟɥɢɬɟɥɢ ɩɪɢɝɨɞɧɵ ɞɥɹ ɜɵɬɟɫɧɟɧɢɹ ɜɨɞɵ ɢ ɝɚɡɚ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɦɚɥɵɯ ɢ ɫɪɟɞɧɢɯ ɞɢɚɦɟɬɪɨɜ [9]. 
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3.3.3 Ɉɱɢɫɬɤɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɩɨɪɲɧɹɦɢ 

 

Ɉɱɢɫɬɧɵɟ ɩɨɪɲɧɢ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ (ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ, 

ɩɭɥɟɨɛɪɚɡɧɨɣ ɢ ɬ.ɞ.) ɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɡɢɧɨɜɵɦɢ, ɩɨɪɨɥɨɧɨɜɵɦɢ, 

ɩɨɥɢɭɪɟɬɚɧɨɜɵɦɢ, ɫɬɚɥɶɧɵɦɢ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɧɵɦɢ, ɬɚɤɠɟ ɨɧɢ ɦɨɝɭɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɧɚɛɠɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɥɟɡɜɢɣɧɵɦɢ ɢɥɢ ɳɟɬɨɱɧɵɦɢ 

ɨɱɢɫɬɧɵɦɢ ɷɥɟɦɟɧɬɚɦ. 

Ɉɱɢɫɬɧɵɟ ɩɨɪɲɧɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

– ɛɟɫɤɨɪɩɭɫɧɵɟ (ɩɢɝɢ – ɨɬ ɚɧɝɥɢɣɫɤɨɝɨ ɫɥɨɜɚ pig – ɫɜɢɧɶɹ); 

– ɤɨɪɩɭɫɧɵɟ. 

ɋ ɰɟɥɶɸ ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɢ ɡɚɫɬɪɟɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɨɱɢɫɬɧɵɟ ɩɨɪɲɧɢ ɨɫɧɚɳɚɸɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɦɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɛɥɨɤɚɦɢ – ɬɪɚɧɫɦɢɬɬɟɪɚɦɢ (ɩɟɪɟɞɚɬɱɢɤɚɦɢ). ɍ 

ɨɱɢɫɬɧɵɯ ɩɨɪɲɧɟɣ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ ɨɬ 4” ɞɨ 10” ɜ ɤɚɱɟɫɬɜɟ ɤɨɪɩɭɫɚ ɜɵɫɬɭɩɚɟɬ 

ɥɢɛɨ «ɛɨɥɬ», ɥɢɛɨ ɤɨɪɩɭɫ ɬɪɚɧɫɦɢɬɬɟɪɚ, ɭ ɩɨɪɲɧɟɣ ɞɢɚɦɟɬɪɨɦ, ɧɚɱɢɧɚɹ ɨɬ 12 ɢ 

ɜɵɲɟ, ɢɦɟɟɬɫɹ ɫɬɚɥɶɧɨɣ ɤɨɪɩɭɫ. ɇɚ ɤɨɪɩɭɫ ɨɞɟɜɚɸɬɫɹ ɷɥɟɦɟɧɬɵ ɨɱɢɫɬɧɨɝɨ 

ɩɨɪɲɧɹ. ɇɚ ɪɢɫɭɧɤɟ 10 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɜɢɞ ɩɨɪɲɧɟɣ: 

 

 

Ɋɢɫɭɧɨɤ 10 – Ɉɛɳɢɣ ɜɢɞ ɩɨɪɲɧɟɣ 
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Ʉɨɦɩɚɧɢɹ Pigtek ɩɪɟɞɥɚɝɚɟɬ ɫɥɟɞɭɸɳɟɟ ɨɱɢɫɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɦɵɜɚ 

ɨɬɥɨɠɟɧɢɣ (ɪɢɫɭɧɨɤ 11) [10]. Ʉɨɦɩɚɧɢɹ ɩɪɟɞɥɚɝɚɟɬ ɲɢɪɨɤɢɣ ɪɚɡɦɟɪɧɵɣ ɪɹɞ Ɉɍ 

ɞɢɚɦɟɬɪɨɦ ɨɬ 102 ɞɨ 1420 ɦɦ. 

 

 

Ɋɢɫɭɧɨɤ 11 – Ɉɱɢɫɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɤɨɦɩɚɧɢɢ Pigtek ɜ ɞɟɣɫɬɜɢɢ 

 

ɗɬɨ ɫɩɟɰɢɚɥɶɧɨɟ Ɉɍ ɢɦɟɟɬ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɛɚɣɩɚɫɧɵɯ ɤɥɚɩɚɧɨɜ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ Ɉɍ, ɤɨɬɨɪɵɟ ɨɬɤɪɵɜɚɸɬɫɹ ɩɪɢ ɡɚɞɚɧɧɨɦ 

ɞɚɜɥɟɧɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ Ɉɍ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, 

ɪɚɧɟɟ ɧɟ ɩɨɞɜɟɪɝɚɜɲɢɯɫɹ ɨɱɢɫɬɤɟ, ɢɥɢ ɞɥɹ ɨɱɢɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɚɪɚɮɢɧɢɫɬɨɣ ɫɵɪɨɣ ɧɟɮɬɢ. Ɍɚɤɠɟ ɧɚ Ɉɍ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 

ɤɚɥɢɛɪɨɜɨɱɧɚɹ ɩɥɚɫɬɢɧɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɟ ɩɪɨɯɨɞɧɨɝɨ 

ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ⱦɚɧɧɨɟ Ɉɍ ɪɚɛɨɬɚɟɬ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɥɸɛɨɟ ɞɪɭɝɨɟ Ɉɍ ɞɥɹ ɨɱɢɫɬɤɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɟɪɟɞ Ɉɍ ɧɟ ɧɚɱɧɟɬɫɹ 

ɫɤɨɩɥɟɧɢɟ ɦɭɫɨɪɚ, ɬɚɤɨɝɨ ɤɚɤ ɩɚɪɚɮɢɧ, ɲɥɚɦ, ɝɢɞɪɚɬɵ ɢ ɬ.ɞ. ɗɬɨ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɨɫɬɚɧɨɜɤɟ Ɉɍ, ɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ Ɉɍ ɛɭɞɟɬ 

ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɨɬɤɪɨɸɬɫɹ ɤɥɚɩɚɧɵ ɩɟɪɟɩɭɫɤɚ ɞɚɜɥɟɧɢɹ. 

Ʉɨɝɞɚ ɩɪɨɞɭɤɬ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɤɨɪɩɭɫ Ɉɍ, ɩɪɨɞɭɤɬ ɧɚɱɢɧɚɟɬ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

ɪɚɡɦɵɜɚɬɶ ɨɬɥɨɠɟɧɢɹ ɩɟɪɟɞ Ɉɍ ɧɚ 360 ɝɪɚɞɭɫɨɜ. Ʉɚɤ ɬɨɥɶɤɨ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ 
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ɫɧɢɡɢɬɫɹ, ɩɟɪɟɩɭɫɤɧɵɟ ɤɥɚɩɚɧɵ ɡɚɤɪɨɸɬɫɹ, ɢ Ɉɍ ɫɦɨɠɟɬ ɩɪɨɞɨɥɠɢɬɶ ɞɜɢɠɟɧɢɟ 

ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ. 

ȿɳɟ ɨɞɧɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ Ɉɍ ɫ ɛɚɣɩɚɫɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɟɝɨ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢ ɞɥɹ ɭɞɚɥɟɧɢɹ 

ɟɝɨ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 

ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ, ɬɚɤɢɟ ɤɚɤ ɩɨɜɵɲɟɧɢɟ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ Ɉɍ ɢɥɢ 

ɜɵɬɚɥɤɢɜɚɧɢɟ Ɉɍ ɨɛɪɚɬɧɵɦ ɩɨɬɨɤɨɦ. Ɉɞɧɚɤɨ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɨɫɥɟɞɧɢɣ 

ɜɚɪɢɚɧɬ – ɡɚɩɭɫɬɢɬɶ ɜɬɨɪɨɟ Ɉɍ ɜ ɧɚɞɟɠɞɟ, ɱɬɨ ɨɧɨ ɜɵɬɨɥɤɧɟɬ ɡɚɫɬɪɹɜɲɟɟ Ɉɍ ɢɡ 

ɬɪɭɛɨɩɪɨɜɨɞɚ. Ɉɞɧɚɤɨ ɷɬɨ ɫɨɡɞɚɟɬ ɪɢɫɤ ɬɨɝɨ, ɱɬɨ ɜɬɨɪɨɟ Ɉɍ ɬɚɤɠɟ ɦɨɠɟɬ 

ɡɚɫɬɪɹɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ 

ɞɥɹ ɡɚɩɭɫɤɚ ɜɬɨɪɨɝɨ Ɉɍ ɢɦɟɸɬ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ.  

ɑɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɜɬɨɪɨɟ Ɉɍ, ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɩɨɬɨɤ. 

ȿɫɥɢ ɡɚɩɭɫɬɢɬɶ ɨɛɵɱɧɨɟ Ɉɍ ɛɟɡ ɛɚɣɩɚɫɚ ɬɨ, ɟɫɥɢ ɧɟ ɭɞɚɫɬɫɹ ɫɞɜɢɧɭɬɶ 

ɡɚɫɬɪɹɜɲɟɟ Ɉɍ, ɬɨ Ɉɍ ɫɨɡɞɚɫɬ ɭɩɥɨɬɧɟɧɢɟ ɜɨɤɪɭɝ ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ, ɢ ɩɨɬɨɤ 

ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɛɭɞɟɬ ɧɟɜɨɡɦɨɠɟɧ. ɗɬɨ ɩɪɢɜɟɞɟɬ ɤ ɡɚɤɭɩɨɪɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɢɡ-ɡɚ ɡɚɫɬɪɹɜɲɢɯ Ɉɍ.  

Ⱥɥɶɬɟɪɧɚɬɢɜɨɣ ɞɥɹ ɩɪɨɬɚɥɤɢɜɚɧɢɹ ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ ɹɜɥɹɟɬɫɹ Ɉɍ 

ɤɨɦɩɚɧɢɢ Pigtek. ɋɩɟɰɢɚɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ Ɉɍ ɢɦɟɟɬ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɛɚɣɩɚɫɧɵɯ ɤɥɚɩɚɧɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ Ɉɍ, ɤɨɬɨɪɵɟ ɨɬɤɪɵɜɚɸɬɫɹ 

ɩɪɢ ɡɚɞɚɧɧɨɦ ɞɚɜɥɟɧɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 12 – Ɉɍ ɫ ɡɚɳɢɬɨɣ ɛɚɣɩɚɫɧɨɝɨ ɤɥɚɩɚɧɚ 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ Ɉɍ ɤɨɦɩɚɧɢɢ Pigtek ɜ ɤɚɱɟɫɬɜɟ ɫɩɚɫɚɬɟɥɶɧɨɝɨ Ɉɍ ɬɚɤɠɟ 

ɥɢɛɨ ɜɵɬɨɥɤɧɟɬ ɢ ɭɞɚɥɢɬ ɡɚɫɬɪɹɜɲɟɟ Ɉɍ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɥɢɛɨ ɬɚɤɠɟ 

ɡɚɫɬɪɹɧɟɬ ɩɨɡɚɞɢ ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ. Ɉɞɧɚɤɨ Ɉɍ ɨɫɧɚɳɟɧɨ ɜɧɭɬɪɟɧɧɢɦ 

ɛɚɣɩɚɫɧɵɦ ɤɥɚɩɚɧɨɦ, ɢ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ Ɉɍ ɷɬɨɝɨ ɬɢɩɚ ɡɚɫɬɪɹɧɟɬ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, 

ɤɥɚɩɚɧ ɨɬɤɪɨɟɬɫɹ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɢɬ ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ. Ɉɍ 

ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɩɟɪɟɞɚɬɱɢɤɨɦ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ. ȿɞɢɧɫɬɜɟɧɧɚɹ 

ɦɨɞɢɮɢɤɚɰɢɹ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ ɜ ɤɨɧɫɬɪɭɤɰɢɸ Ɉɍ ɫ ɛɚɣɩɚɫɨɦ ɩɪɢ 

ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɜɵɬɚɥɤɢɜɚɧɢɹ ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ – ɷɬɨ 

ɭɫɬɚɧɨɜɤɚ ɡɚɳɢɬɧɨɣ ɛɚɦɩɟɪɧɨɣ ɤɥɟɬɤɢ ɧɚ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ Ɉɍ (ɪɢɫɭɧɨɤ 12). 

ɉɨɫɤɨɥɶɤɭ ɡɚɳɢɬɧɚɹ ɤɥɟɬɤɚ ɛɚɦɩɟɪɚ ɫɨɩɪɢɤɚɫɚɟɬɫɹ ɫ ɡɚɞɧɟɣ ɱɚɫɬɶɸ 

ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ, ɷɬɨ ɩɪɟɞɨɬɜɪɚɬɢɬ ɩɨɜɪɟɠɞɟɧɢɟ ɛɚɣɩɚɫɧɨɝɨ ɤɥɚɩɚɧɚ ɩɪɢ ɭɞɚɪɟ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɛɚɣɩɚɫɧɵɣ ɤɥɚɩɚɧ ɫɦɨɠɟɬ ɨɬɤɪɵɜɚɬɶɫɹ ɢ ɪɚɛɨɬɚɬɶ ɛɟɡ 

ɨɝɪɚɧɢɱɟɧɢɣ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɩɨɥɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɩɨɬɨɤɚ, ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ 

ɛɭɞɭɬ ɩɪɢɧɹɬɵ ɞɚɥɶɧɟɣɲɢɟ ɦɟɪɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɡɚɫɬɪɟɜɚɧɢɹ Ɉɍ. 
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4 Ɇɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɨɬɥɨɠɟɧɢɣ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

 

ɉɪɢ ɡɚɩɭɫɤɟ Ɉɍ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜɫɟɝɞɚ ɟɫɬɶ ɧɟɛɨɥɶɲɨɣ ɪɢɫɤ ɟɝɨ 

ɡɚɫɬɪɟɜɚɧɢɹ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɧɚɪɭɲɟɧɢɟɦ ɝɟɨɦɟɬɪɢɢ ɬɪɭɛɵ; ɛɪɚɤɨɦ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; ɧɟ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɨɣ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ; 

ɫɤɨɩɥɟɧɢɟɦ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɚɪɚɮɢɧɨɜ, ɝɢɞɪɚɬɨɜ, ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɢ ɬ.ɞ. 

[11]. Ɉɫɨɛɟɧɧɨ ɱɚɫɬɵ ɨɫɬɚɧɨɜɤɢ ɢ ɡɚɫɬɪɟɜɚɧɢɹ Ɉɍ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɬɨɥɶɤɨ 

ɜɜɨɞɢɦɵɯ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɞɚɜɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ, ɧɨ ɩɨ 

ɤɨɬɨɪɵɦ ɨɱɢɫɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɪɚɧɟɟ ɧɟ ɩɪɨɩɭɫɤɚɥɢɫɶ. Ɉɍ ɞɜɢɠɭɬɫɹ ɜ ɩɨɬɨɤɟ ɢ 

ɧɚɤɚɩɥɢɜɚɸɬ ɩɟɪɟɞ ɫɨɛɨɣ ɩɪɨɛɤɭ ɢɡ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɢ ɩɨɫɬɨɪɨɧɧɢɯ 

ɩɪɟɞɦɟɬɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɛɵɥɢ ɭɞɚɥɟɧɵ ɩɟɪɟɞ ɜɜɨɞɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ. Ɍɚɤɢɟ ɫɤɨɩɥɟɧɢɹ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɨɫɬɚɧɨɜɤɭ Ɉɍ. ȼ ɫɥɭɱɚɟ 

ɡɚɫɬɪɟɜɚɧɢɹ Ɉɍ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɟɬ ɩɨɬɨɤ, ɱɬɨ ɞɟɥɚɸɬ 

ɧɟɜɨɡɦɨɠɧɵɦ ɞɚɥɶɧɟɣɲɭɸ ɩɨɥɧɨɰɟɧɧɭɸ ɩɟɪɟɤɚɱɤɭ ɩɪɨɞɭɤɬɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ Ɉɍ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢɛɨɪɵ ɢ 

ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɩɨ ɫɩɨɫɨɛɚɦ ɤɨɧɬɪɨɥɹ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ: 

ɦɟɯɚɧɢɱɟɫɤɢɟ, ɦɚɝɧɢɬɧɵɟ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ, ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɢ ɚɤɭɫɬɢɱɟɫɤɢɟ 

[12].  

ɇɚ ɘɌɆ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɋɟɦɢɝɨɪ-Ɋ. ɉɪɢɧɰɢɩ 

ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɬɚɤɨɜ: ɩɟɪɟɞɚɬɱɢɤ ɢɡɥɭɱɚɟɬ ɢɧɮɪɚɧɢɡɤɨɱɚɫɬɨɬɧɵɟ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɤɨɥɟɛɚɧɢɹ (ɫɢɝɧɚɥɵ), ɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɤɨɣ ɩɪɨɧɢɤɚɸɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ, ɜ ɜɢɞɟ ɢɦɩɭɥɶɫɨɜ – ɫɢɝɧɚɥ / ɩɚɭɡɚ. ɉɪɢɟɦɧɢɤ ɩɪɢɧɢɦɚɟɬ, 

ɨɛɪɚɛɚɬɵɜɚɟɬ ɢ ɪɟɝɢɫɬɪɢɪɭɟɬ ɫɢɝɧɚɥ ɨɬ ɩɟɪɟɞɚɬɱɢɤɚ. 

Ɉɞɧɚɤɨ, ɟɫɥɢ Ɉɍ ɧɟ ɫɧɚɛɠɟɧɨ ɩɟɪɟɞɚɬɱɢɤɨɦ ɢɥɢ ɨɧ ɜɵɲɟɥ ɢɡ ɫɬɪɨɹ, 

ɨɛɧɚɪɭɠɟɧɢɟ ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. 

Ɍɚɤɠɟ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɟɝɚɡɨɫɨɞɟɪɠɚɳɟɣ ɠɢɞɤɨɫɬɢ ɜɫɟɝɞɚ 

ɫɭɳɟɫɬɜɭɟɬ ɨɩɚɫɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɚɬɨɜ, ɫɤɨɩɥɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ, ɩɨɥɧɨɦɭ ɩɪɟɤɪɚɳɟɧɢɸ ɩɨɬɨɤɚ. Ɉɛɧɚɪɭɠɟɧɢɟ ɦɟɫɬɚ ɝɢɞɪɚɬɨ- ɢ 

ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɬɪɭɞɧɨɣ ɡɚɞɚɱɟɣ ɢ ɜ ɧɚɫɬɨɹɡɢɣ ɦɨɦɟɧɬ ɟɝɨ 
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ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɩɟɪɟɩɚɞɭ ɞɚɜɥɟɧɢɹ, ɩɪɢ ɩɨɦɨɳɢ ɜɪɟɡɤɢ ɜɚɧɬɭɡɨɜ ɢ ɧɚɝɧɟɬɚɧɢɹ 

ɞɚɜɥɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɧɚɪɭɠɟɧɢɟ ɦɟɫɬɚ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 

 

4.1 ɋɭɳɟɫɬɜɭɸɳɢɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɰ ɭɱɚɫɬɤɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɥɨɠɟɧɢɣ ɩɪɢ ɩɨɦɨɳɢ ɜɪɟɡɤɢ ɜɚɧɬɭɡɚ ɢ ɧɚɝɧɟɬɚɧɢɹ ɞɚɜɥɟɧɢɹ 

 

4.1.1 ȼɪɟɡɤɚ ɜɚɧɬɭɡɚ 

 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ ɜɪɟɡɤɟ ɜɚɧɬɭɡɨɜ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-

ɞɨɩɭɫɤɚɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɉɉɊ (ɉɪɨɟɤɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ). ɉɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɉɉɊ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɫɬɚ ɜɪɟɡɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ 

ɨɬɱёɬ ɩɨ ɩɨɫɥɟɞɧɟɣ ɜɧɭɬɪɢɬɪɭɛɧɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɞɥɹ ɨɰɟɧɤɢ ɞɟɮɟɤɬɧɨɫɬɢ ɬɪɭɛɵ 

ɧɟɮɬɟɩɪɨɜɨɞɚ ɧɚ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦ ɭɱɚɫɬɤɟ ɜɪɟɡɤɢ. ɇɚ ɭɱɚɫɬɤɟ ɜɪɟɡɤɢ ɜɚɧɬɭɡɚ ɜ 

ɧɟɮɬɟɩɪɨɜɨɞ ɞɨɥɠɧɵ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɧɟɞɨɩɭɫɬɢɦɵɟ ɞɟɮɟɤɬɵ. 

ȼɫɟ ɨɩɟɪɚɰɢɢ ɩɨ ɦɨɧɬɚɠɭ ɢ ɩɪɢɜɚɪɤɟ ɜɚɧɬɭɡɚ ɤ ɧɟɮɬɟɩɪɨɜɨɞɭ ɞɨɥɠɧɵ 

ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 

Ɇɟɫɬɨ ɜɪɟɡɤɢ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

– ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɨɥɶɰɟɜɨɝɨ ɫɬɵɤɨɜɨɝɨ ɲɜɚ ɨɫɧɨɜɧɨɣ ɬɪɭɛɵ ɞɨ ɤɨɥɶɰɟɜɨɝɨ 

ɭɝɥɨɜɨɝɨ ɲɜɚ ɭɡɥɚ ɜɪɟɡɤɢ ɪɚɡɪɟɡɧɨɝɨ ɬɪɨɣɧɢɤɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 500 ɦɦ; 

– ɞɥɹ ɜɚɧɬɭɡɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɧɚ ɜɵɪɟɡɚɟɦɨɣ (ɭɞɚɥɹɟɦɨɣ) «ɤɚɬɭɲɤɟ», 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɧɟɲɧɢɦ ɫɜɚɪɧɵɦ ɲɜɨɦ ɭɫɢɥɢɜɚɸɳɟɣ ɧɚɤɥɚɞɤɢ ɢ 

ɩɨɩɟɪɟɱɧɵɦ ɫɜɚɪɧɵɦ ɲɜɨɦ ɧɚ ɧɟɮɬɟɩɪɨɜɨɞɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 100 ɦɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɧɟɲɧɢɦ ɫɜɚɪɧɵɦ ɲɜɨɦ ɭɫɢɥɢɜɚɸɳɟɣ ɧɚɤɥɚɞɤɢ ɢ 

ɩɪɨɞɨɥɶɧɵɦ ɥɢɛɨ ɫɩɢɪɚɥɶɧɵɦ ɲɜɨɦ ɧɚ ɬɪɭɛɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 100 ɦɦ; 

– ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 3,0 ɦ. 

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɜɚɧɬɭɡɚ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɢɡɨɥɹɰɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 100 ɦɦ ɨɬ ɜɧɟɲɧɢɯ ɫɜɚɪɧɵɯ ɲɜɨɜ ɪɚɡɪɟɡɧɨɝɨ ɬɪɨɣɧɢɤɚ 

(ɭɫɢɥɢɜɚɸɳɟɣ ɧɚɤɥɚɞɤɢ), ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɵ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɱɢɫɬɢɬɶ ɨɬ ɝɪɹɡɢ, 
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ɪɠɚɜɱɢɧɵ ɢ ɨɤɚɥɢɧɵ. Ɉɫɜɨɛɨɠɞɟɧɧɵɣ ɨɬ ɢɡɨɥɹɰɢɢ ɭɱɚɫɬɨɤ ɬɪɭɛɵ ɞɨɥɠɟɧ ɛɵɬɶ 

ɩɨɞɜɟɪɝɧɭɬ ɨɛɪɚɛɨɬɤɟ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ. Ɉɱɢɫɬɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ (ɲɥɢɮɦɚɲɢɧɤɚ ɫ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳɟɬɤɨɣ) ɢɥɢ ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɳɟɬɨɤ. 

ɉɨɜɟɪɯɧɨɫɬɶ ɪɚɡɪɟɡɧɨɝɨ ɬɪɨɣɧɢɤɚ, ɭɫɢɥɢɜɚɸɳɟɣ ɧɚɤɥɚɞɤɢ, ɩɚɬɪɭɛɤɚ ɫ 

ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧ ɞɨɥɠɧɚ ɛɵɬɶ ɨɱɢɳɟɧɚ ɩɪɢ ɩɨɦɨɳɢ 

ɲɥɢɮɦɚɲɢɧɤɢ ɫ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳɟɬɤɨɣ ɨɬ ɡɚɳɢɬɧɨɝɨ ɩɨɤɪɵɬɢɹ (ɝɪɭɧɬɚ), 

ɪɠɚɜɱɢɧɵ ɢ ɝɪɹɡɢ ɧɚ ɲɢɪɢɧɭ ɧɟ ɦɟɧɟɟ 20 ɦɦ ɨɬ ɫɜɚɪɢɜɚɟɦɨɣ ɤɪɨɦɤɢ. 

ɍɫɢɥɟɧɢɟ ɡɚɜɨɞɫɤɨɝɨ ɲɜɚ ɧɚ ɭɱɚɫɬɤɟ ɭɫɬɚɧɨɜɤɢ ɪɚɡɪɟɡɧɨɝɨ ɬɪɨɣɧɢɤɚ 

ɩɥɸɫ 50 ɦɦ ɜ ɤɚɠɞɭɸ ɫɬɨɪɨɧɭ ɨɬ ɧɟɝɨ ɭɞɚɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɲɥɢɮɨɜɚɥɶɧɵɯ 

ɦɚɲɢɧɨɤ. Ɉɫɬɚɬɨɱɧɚɹ ɜɵɫɨɬɚ ɭɫɢɥɟɧɢɹ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,5 ɞɨ 

1,0 ɦɦ, ɩɪɢɦɟɧɹɟɦɵɣ ɢɧɫɬɪɭɦɟɧɬ ɧɟ ɞɨɥɠɟɧ ɨɫɬɚɜɥɹɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ 

ɪɢɫɨɤ ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ 0,2 ɦɦ. 

Ɉɱɢɳɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɭɱɚɫɬɤɚ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɨɞ ɜɪɟɡɤɭ ɩɨɞɜɟɪɝɚɸɬ 

ɨɛɫɥɟɞɨɜɚɧɢɸ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: ȼɂɄ, ɍɁɄ, ɉȼɄ. 

Ⱦɥɢɧɚ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɞɥɢɧɵ 

ɪɚɡɪɟɡɧɨɝɨ ɬɪɨɣɧɢɤɚ ɩɥɸɫ ɧɟ ɦɟɧɟɟ 100 ɦɦ ɜ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɧɟɝɨ. Ʉɨɧɬɪɨɥɶ 

ɫɬɟɧɤɢ ɬɪɭɛɵ ɜ ɦɟɫɬɟ ɩɪɢɜɚɪɤɢ ɩɚɬɪɭɛɤɚ ɢ ɭɫɢɥɢɜɚɸɳɟɣ ɧɚɤɥɚɞɤɢ (ɞɥɹ ɜɚɧɬɭɡɚ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɧɚ ɜɵɪɟɡɚɟɦɨɣ (ɭɞɚɥɹɟɦɨɣ) «ɤɚɬɭɲɤɟ») ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ 

ɧɚ ɲɢɪɢɧɟ ɧɟ ɦɟɧɟɟ 50 ɦɦ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɥɢɧɢɢ ɫɜɚɪɤɢ. 

ȼ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɡɨɧɟ ɥɸɛɵɯ ɞɟɮɟɤɬɨɜ ɩɪɢɜɚɪɤɚ ɤ 

ɬɪɭɛɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɋɛɨɪɤɭ ɩɨɥɭɦɭɮɬ ɪɚɡɪɟɡɧɵɯ ɬɪɨɣɧɢɤɨɜ ɧɚ ɬɪɭɛɟ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫ 

ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɛɨɪɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɧɚɪɭɠɧɵɯ 

ɰɟɧɬɪɚɬɨɪɨɜ ɬɢɩɚ ɐɁ, ɐɁɇ, ɐȽɇ ɢɥɢ ɚɧɚɥɨɝɢɱɧɵɯ ɢɦ. 

ɉɪɢɜɚɪɢɜɚɟɦɵɣ ɬɨɪɟɰ ɩɚɬɪɭɛɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɧɚ ɜɵɪɟɡɚɟɦɨɣ 

(ɭɞɚɥɹɟɦɨɣ) «ɤɚɬɭɲɤɟ», ɩɨɞɝɨɧɹɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɲɚɛɥɨɧɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɞɢɚɦɟɬɪɨɜ ɬɪɭɛ ɢ ɩɚɬɪɭɛɤɨɜ. Ɍɨɪɟɰ ɩɚɬɪɭɛɤɚ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɡɨɪɨɜ ɩɨɞ ɫɜɚɪɤɭ ɫ ɭɱɟɬɨɦ ɮɚɤɬɢɱɟɫɤɨɣ ɨɜɚɥɶɧɨɫɬɢ ɧɚɪɭɠɧɨɣ 

ɫɬɟɧɤɢ ɬɪɭɛɵ ɜ ɦɟɫɬɟ ɩɪɢɜɚɪɤɢ. 
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Ʉɨɧɬɪɨɥɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɩɚɬɪɭɛɤɚ ɢ ɨɫɧɨɜɧɨɣ ɬɪɭɛɵ ɩɪɨɢɡɜɨɞɹɬ ɫ 

ɩɨɦɨɳɶɸ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɭɝɨɥɶɧɢɤɚ ɢɥɢ ɦɚɹɬɧɢɤɨɜɨɝɨ ɭɝɥɨɦɟɪɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɫɨɛɥɸɞɟɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɜɚɪɤɚ ɩɚɬɪɭɛɤɚ 

ɜɚɧɬɭɡɚ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶɫɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɧɟɮɬɟɩɪɨɜɨɞɟ ɧɟ 

ɜɵɲɟ 2,5 Ɇɉɚ ɢ ɧɚɥɢɱɢɢ ɧɟ ɦɟɧɟɟ 0,1 Ɇɉɚ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɉɪɢ ɩɪɢɜɚɪɤɟ ɪɚɡɪɟɡɧɵɯ ɬɪɨɣɧɢɤɨɜ ɢ ɩɚɬɪɭɛɤɨɜ ɤ ɧɟɮɬɟɩɪɨɜɨɞɭ ɪɚɛɨɱɟɟ 

ɞɚɜɥɟɧɢɟ ɜ ɧɟɮɬɟɩɪɨɜɨɞɟ ɞɨɠɧɨ ɛɵɬɶ ɪɚɫɱɢɬɚɧɨ ɢ ɨɬɪɚɠɟɧɨ ɜ ɩɪɨɟɤɬɟ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ (ɉɉɊ). 

ɉɪɢ ɩɪɢɜɚɪɤɟ ɪɚɡɪɟɡɧɵɯ ɬɪɨɣɧɢɤɨɜ ɢ ɩɚɬɪɭɛɤɨɜ ɤ ɧɟɮɬɟɩɪɨɜɨɞɭ ɪɚɛɨɱɟɟ 

ɞɚɜɥɟɧɢɟ ɜ ɧɟɮɬɟɩɪɨɜɨɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ ɩɨ ɮɨɪɦɭɥɟ (15). 

Ɋɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ Ɋɞɨɩ, Ɇɉɚ, ɩɪɨɜɨɞɹɬ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 
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 ,  (15) 

 

ɝɞɟ sɜ – ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛɵ ɩɨ 

Ɍɍ, Ɇɉɚ; 

m – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɨɝɥɚɫɧɨ ɩɪɢɥɨɠɟɧɢɸ ɋɇɢɉ 2.05.06 – 85; 

δ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɧɭɬɪɢɬɪɭɛɧɨɣ 

ɞɢɚɝɧɨɫɬɢɤɢ ɢɥɢ ɬɨɥɳɢɧɨɦɟɬɪɢɢ, ɦɦ; 

hɩɪɨɩ – ɝɥɭɛɢɧɚ ɩɪɨɩɥɚɜɥɟɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɟɪɜɨɝɨ ɧɢɬɨɱɧɨɝɨ ɜɚɥɢɤɚ ɢ 

ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ, ɦɦ; 

n – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; 

k1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ; 

kɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

D – ɧɨɦɢɧɚɥɶɧɵɣ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦɦ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɜɪɟɡɤɟ ɜɚɧɬɭɡɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ 

ɤɨɧɬɪɨɥɶ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ [13]. 
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ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɦ ɜɪɟɡɤɭ ɜɚɧɬɭɡɚ ɩɨɫɟɪɟɞɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɜ 

ɤɨɬɨɪɨɦ ɨɛɪɚɡɨɜɚɥɨɫɶ ɡɚɤɭɩɨɪɢɜɚɧɢɟ. 

 

4.1.2 ɇɚɝɧɟɬɚɧɢɟ ɞɚɜɥɟɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 13 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

Ɍɟɯɧɨɥɨɝɢɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɪɟɡɤɚ ɜɚɧɬɭɡɚ ɩɨɫɟɪɟɞɢɧɟ ɜɵɛɪɚɧɧɨɝɨ ɭɱɚɫɬɤɚ. ɉɨɞɤɥɸɱɚɟɬɫɹ 

ɤɨɦɩɪɟɫɫɨɪ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɧɚɝɧɟɬɚɟɬɫɹ ɞɚɜɥɟɧɢɟ. ɋ ɨɛɟɢɯ ɫɬɨɪɨɧ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚɯɨɞɹɬɫɹ ɤɚɦɟɪɵ ɩɭɫɤɚ/ɩɪɢёɦɚ Ɉɍ ɧɚ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ 

ɦɚɧɨɦɟɬɪɵ, ɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ. ɇɚ ɬɨɣ ɩɨɥɨɜɢɧɟ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɝɞɟ ɞɚɜɥɟɧɢɟ ɨɫɬɚɥɨɫɶ ɧɟɢɡɦɟɧɧɵɦ ɧɚɯɨɞɢɬɫɹ ɡɚɤɭɩɨɪɢɜɚɧɢɟ. 

Ⱦɚɥɟɟ ɭɫɥɨɜɧɨ ɞɟɥɢɬɫɹ ɩɨɩɨɥɚɦ ɷɬɨɬ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɡɚɧɨɜɨ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɟɡɤɚ ɜɚɧɬɭɡɚ ɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɪɟɫɫɨɪɚ ɧɚɝɧɟɬɚɧɢɟ ɞɚɜɥɟɧɢɹ. 

Ɍɚɤɢɦ ɩɨɷɬɚɩɧɵɦ ɦɟɬɨɞɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɧɚɯɨɠɞɟɧɢɹ ɡɚɤɭɩɨɪɢɜɚɧɢɹ.  

ɇɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɜ ɬɨɦ, ɱɬɨ ɧɚɪɭɲɚɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ 

ɬɪɭɛɨɩɪɨɜɨɞɚ. Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɬɪɟɛɭɟɬɫɹ ɜɵɪɟɡɤɚ ɢ ɜɪɟɡɤɚ ɤɚɬɭɲɟɤ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ, ɡɚ ɦɟɫɬɨ ɪɚɧɟɟ ɜɪɟɡɚɧɧɵɯ ɜɚɧɬɭɡɨɜ. ɉɨ ɦɢɦɨ ɷɬɨɝɨ ɩɪɢɫɭɬɫɬɜɭɸɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɟɫɭɪɫɨɜ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɴɟɡɞɚ ɬɟɯɧɢɤɢ ɢ ɫɚɦɨɟ 

ɝɥɚɜɧɨɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɡɚɧɢɦɚɟɬ ɫɥɢɲɤɨɦ ɦɧɨɝɨ ɜɪɟɦɟɧɢ ɢɡ-ɡɚ ɱɟɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɬɟɪɹɟɬ ɨɛɨɪɨɬ ɞɨɛɵɜɚɟɦɨɣ ɧɟɮɬɢ. ɉɨɷɬɨɦɭ ɪɚɫɫɦɨɬɪɢɦ ɞɪɭɝɨɣ 

ɦɟɬɨɞ ɩɪɢ ɩɨɦɨɳɢ ɜɨɥɧ ɞɚɜɥɟɧɢɹ. 
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4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɧɢɰ ɭɱɚɫɬɤɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɩɪɢ 

ɩɨɦɨɳɢ ɜɨɥɧ ɞɚɜɥɟɧɢɹ 
 

Ʉɨɦɩɚɧɢɹ Halliburton ɩɪɟɞɥɚɝɚɟɬ ɫɜɨɣ ɦɟɬɨɞ InnerVue™ PipeSuite 

Diagnostics Service, ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɧɚɪɭɠɢɬɶ ɦɟɫɬɚ ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɯɨɞɧɨɝɨ 

ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ [14]. 

ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɚɱɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɜɨɥɧɵ 

ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɜɨɡɜɪɚɳɟɧɢɹ ɨɬɪɚɠɟɧɧɨɣ ɨɬ 

ɡɚɫɨɪɚ ɜɨɥɧɵ ɤ ɢɫɬɨɱɧɢɤɭ ɞɚɜɥɟɧɢɹ (ɪɢɫɭɧɨɤ 13). ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ, ɫ 

ɩɨɦɨɳɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Propriety, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 

ɦɟɫɬɚ ɡɚɫɨɪɚ.  

Ⱦɚɬɱɢɤ-ɪɟɝɢɫɬɪɚɬɨɪ ɞɚɧɧɵɯ ɜɜɨɞɢɬɫɹ ɱɟɪɟɡ ɥɭɛɪɢɤɚɬɨɪɧɵɣ ɩɚɬɪɭɛɨɤ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ (ɪɢɫɭɧɨɤ 14). ȼɨɥɧɚ ɞɚɜɥɟɧɢɹ ɡɚɞɚɟɬɫɹ ɛɵɫɬɪɵɦ ɨɬɤɪɵɬɢɟɦ ɢ 

ɡɚɤɪɵɬɢɟɦ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ. 
 

 

Ɋɢɫɭɧɨɤ 13 – Ɉɬɪɚɠɟɧɢɟ ɜɨɥɧɵ ɞɚɜɥɟɧɢɹ ɨɬ ɡɚɫɬɪɹɜɲɟɝɨ Ɉɍ 

 

 

Ɋɢɫɭɧɨɤ 14 – ȼɜɨɞ ɞɚɬɱɢɤɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ 
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Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɬɶ ɡɚɫɨɪ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɜ ɩɪɟɞɟɥɚɯ 0,3% 

ɨɬ ɞɥɢɧɵ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ɇɟɬɨɞ InnerVue PipeSuite ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɤɚɤ 

ɧɟɢɧɜɚɡɢɜɧɵɣ ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɧɚɪɭɠɢɬɶ ɡɚɫɨɪ ɢ ɢɡɦɟɪɢɬɶ ɩɪɨɯɨɞɧɨɟ 

ɫɟɱɟɧɢɟ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ InnerVue ɜ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɰɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɞɢɚɦɟɬɪɟ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɭɱɚɫɬɤɨɜ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɯɨɞ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɨɬɥɨɠɟɧɢɹɦɢ. ɗɬɨ 

ɩɨɡɜɨɥɹɟɬ ɩɪɢɧɹɬɶ ɨɛɨɫɧɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ ɨ ɬɨɦ, ɫɥɟɞɭɟɬ ɥɢ ɩɨɜɵɫɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ ɨɱɢɫɬɤɢ ɢɥɢ ɫɧɢɡɢɬɶ ɪɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ɉɍ ɢɥɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ. 

Ⱥɧɚɥɨɝɢɱɧɭɸ ɫɢɫɬɟɦɭ Find-Block® ɩɪɟɞɥɚɝɚɟɬ ɤɨɦɩɚɧɢɹ Paradigm Group 

BV [15]. ɋɢɫɬɟɦɚ Find-Block® ɦɨɠɟɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɡɚɫɨɪɵ (ɩɚɪɚɮɢɧ, ɝɢɞɪɚɬ ɢ 

ɬ.ɞ.) ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɟɩɹɬɫɬɜɢɹ (ɡɚɫɬɪɹɜɲɢɟ Ɉɍ) ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɞɨ 10 ɦ ɧɚ 1 

ɤɦ. Ⱦɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɨɬ –20 ɞɨ +80 °ɋ, ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɨɬ 0 

ɞɨ 600 ɛɚɪ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɵɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ 

ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɬɨɥɶɤɨ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫ ɨɞɧɨɮɚɡɧɵɦ ɩɨɬɨɤɨɦ ɠɢɞɤɨɫɬɢ. Ⱦɥɹ 

ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɧɟɮɬɟɝɚɡɨɫɨɞɟɪɠɚɳɭɸ 

ɠɢɞɤɨɫɬɶ, ɞɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɩɪɢɦɟɧɢɦ. 

 

4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɧɢɰ ɭɱɚɫɬɤɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɩɪɢ 
ɩɨɦɨɳɢ ɬɟɧɡɨɦɟɬɪɢɢ 

 

ɍɫɬɪɚɧɢɬɶ ɡɚɤɭɩɨɪɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɱɢɧɵ, ɦɨɠɧɨ 

ɩɨɜɵɲɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɩɟɪɟɞ ɩɪɨɛɤɨɣ, ɩɪɨɤɚɱɤɨɣ ɝɨɪɹɱɟɣ ɧɟɮɬɶɸ, ɡɚɤɚɱɤɨɣ 

ɯɢɦɪɟɚɝɟɧɬɨɜ ɢ ɬ.ɞ. ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɯɨɞɢɬɶ ɤ 

ɩɨɢɫɤɭ ɦɟɫɬɚ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɡɚɤɭɩɨɪɢɜɚɧɢɹ. ɇɚ 

ɩɪɚɤɬɢɤɟ ɞɥɹ ɩɨɢɫɤɚ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɟɡɤɚ ɜɚɧɬɭɡɨɜ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ. ɑɟɪɟɡ ɜɚɧɬɭɡ ɧɚɝɧɟɬɚɟɬɫɹ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
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ɞɨ ɢɥɢ ɩɨɫɥɟ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɜɪɟɡɚɧ ɜɚɧɬɭɡ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ 

ɜɪɟɡɨɤ ɜɚɧɬɭɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɡɚɤɭɩɨɪɢɜɚɧɢɹ. 

Ɇɟɬɨɞ ɬɟɧɡɨɦɟɬɪɢɢ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ɩɪɢ ɧɚɥɢɱɢɢ ɞɚɜɥɟɧɢɹ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜ ɫɬɟɧɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɨɡɧɢɤɚɸɬ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɨɹɜɥɹɸɬɫɹ 

ɞɟɮɨɪɦɚɰɢɢ (ɪɢɫɭɧɨɤ 15). Ⱦɟɮɨɪɦɚɰɢɢ (ɩɪɨɞɨɥɶɧɵɟ ɢ ɤɨɥɶɰɟɜɵɟ) ɦɨɠɧɨ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɩɪɢ ɩɨɦɨɳɢ ɬɟɧɡɨɦɟɬɪɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 15 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

 

Ⱦɥɹ ɩɨɢɫɤɚ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɫɟɪɟɞɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɨɱɢɫɬɢɬɶ ɬɪɭɛɨɩɪɨɜɨɞ ɨɬ ɢɡɨɥɹɰɢɢ ɢ ɧɚɤɥɟɢɬɶ ɬɟɧɡɨɪɟɡɢɫɬɨɪ.  

Ɍɟɧɡɨɪɟɡɢ́ɫɬɨɪ – ɪɟɡɢɫɬɨɪ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɞɟɮɨɪɦɚɰɢɢ. ɉɪɢ ɪɚɫɬɹɠɟɧɢɢ ɩɪɨɜɨɞɹɳɢɯ ɷɥɟɦɟɧɬɨɜ 

ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɯ ɞɥɢɧɚ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ, ɱɬɨ 

ɭɜɟɥɢɱɢɜɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ, ɩɪɢ ɫɠɚɬɢɢ – ɭɦɟɧɶɲɚɟɬ [16]. 

ȼɧɟɲɧɢɣ ɜɢɞ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

 

Ɋɢɫɭɧɨɤ 16 – ȼɧɟɲɧɢɣ ɜɢɞ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ: 1 – ɩɨɞɥɨɠɤɚ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ ɧɚ 

ɤɥɟɟɜɨɣ ɨɫɧɨɜɟ; 2 – ɬɪɚɜɥɟɧɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɪɟɡɢɫɬɢɜɧɚɹ ɮɨɥɶɝɚ; 3 – ɜɵɜɨɞ 

ɬɟɧɡɪɟɡɢɫɬɨɪɚ; 4 – ɬɟɧɡɨɪɟɡɢɫɬɨɪ 
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Ɍɟɧɡɨɪɟɡɢɫɬɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɥɶɰɟɜɨɣ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢɤɥɟɢɜɚɟɬɫɹ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɤ ɨɫɢ ɬɪɭɛɵ. Ɍɟɧɡɨɪɟɡɢɫɬɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɩɪɨɞɨɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɞɨɥɶ ɨɫɢ ɬɪɭɛɵ. 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɬɟɧɡɨɪɟɡɢɫɬɨɪ ɭɫɬɚɧɨɜɥɟɧ ɫɥɟɞɭɟɬ ɩɨɞɧɹɬɶ ɞɚɜɥɟɧɢɟ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ. ȿɫɥɢ ɧɚ ɩɪɢɛɨɪɟ ɛɭɞɟɬ ɨɬɦɟɱɚɬɶɫɹ ɭɜɟɥɢɱɟɧɢɟ ɞɟɮɨɪɦɚɰɢɣ, ɬɨ 

ɞɚɬɱɢɤ ɭɫɬɚɧɨɜɥɟɧ ɞɨ ɡɚɤɭɩɨɪɢɜɚɧɢɹ. ȿɫɥɢ ɢɡɦɟɧɟɧɢɣ ɞɟɮɨɪɦɚɰɢɣ 

ɧɚɛɥɸɞɚɬɶɫɹ ɧɟ ɛɭɞɟɬ, ɬɨ ɞɚɬɱɢɤ ɭɫɬɚɧɨɜɥɟɧ ɩɨɫɥɟ ɡɚɤɭɩɨɪɢɜɚɧɢɹ (ɪɢɫɭɧɨɤ 17). 

Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɭɦɟɧɶɲɚɟɬ ɜɞɜɨɟ ɞɥɢɧɭ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɝɞɟ ɦɨɠɟɬ 

ɧɚɯɨɞɢɬɶɫɹ ɡɚɤɭɩɨɪɢɜɚɧɢɟ. Ɂɚɬɟɦ ɞɚɬɱɢɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɫɟɪɟɞɢɧɭ ɭɠɟ 

ɭɦɟɧɶɲɟɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɢ ɩɪɨɰɟɞɭɪɚ ɩɨɜɬɨɪɹɟɬɫɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 17 – Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɡɚɤɭɩɨɪɢɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɬɟɧɡɨɦɟɬɪɢɢ:         

1 – ɡɚɫɬɪɹɜɲɟɟ Ɉɍ; 2 – ɡɚɫɨɪ; 3 – ɞɚɜɥɟɧɢɟ ɩɨɫɥɟ ɡɚɫɨɪɚ; 4 – ɞɚɜɥɟɧɢɟ ɞɨ ɡɚɫɨɪɚ; 

5 – ɬɪɭɛɨɩɪɨɜɨɞ; 6 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 7, 8 – ɬɟɧɡɨɪɟɡɢɫɬɨɪ; 9 – ɤɚɛɟɥɶ; 

10 – ɜɚɧɬɭɡ ɞɨ ɡɚɫɨɪɚ (ɧɚɩɪɢɦɟɪ ɧɚ ɄɁɋɈȾ); 11 – ɜɚɧɬɭɡ ɩɨɫɥɟ ɡɚɫɨɪɚ 

(ɧɚɩɪɢɦɟɪ ɧɚ Ʉɉ ɋɈȾ). 

 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɪɚɧɟɟ ɢɡɭɱɚɥɚɫɶ [17]. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 18. ȼ ɫɬɚɬɶɟ ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 

ɞɟɮɨɪɦɚɰɢɸ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ɍɟɫɬ ɩɪɨɜɨɞɢɥɫɹ ɞɥɹ ɬɪɭɛɵ ɢɡ 

ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɞɢɚɦɟɬɪɨɦ 102 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 

6 ɦɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɬɪɭɛɵ 50 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 11 ɦɦ. 
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Ɋɢɫɭɧɨɤ 18 – ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ ɜ 

ɫɬɟɧɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɢɚɦɟɬɪɨɦ 102 ɦɦ 

 

ɇɚ ɪɢɫɭɧɤɟ 19 ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɤɨɥɶɰɟɜɵɯ ɢ ɩɪɨɞɨɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ Ø102ɯ6. 

 

 

Ɋɢɫɭɧɨɤ 19 – ɂɡɦɟɧɟɧɢɟ ɤɨɥɶɰɟɜɵɯ ɢ ɩɪɨɞɨɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɞɚɜɥɟɧɢɹ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ Ø102ɯ6 

 

Ⱦɚɜɥɟɧɢɟ, ɢɡɦɟɪɟɧɧɨɟ ɦɚɧɨɦɟɬɪɨɦ, ɩɨɤɚɡɚɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɥɢɧɢɹɦɢ 

ɧɚ ɝɪɚɮɢɤɟ, ɬ.ɟ. ɩɪɢ ɢɡɛɵɬɨɱɧɨɦ ɞɚɜɥɟɧɢɢ 60,7 ɛɚɪ (59,9 ɚɬɦ.) ɤɨɥɶɰɟɜɵɟ 

ɞɟɮɨɪɦɚɰɢɢ ɫɨɫɬɚɜɥɹɸɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 0,000116. ɉɪɨɞɨɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ 

ɫɨɫɬɚɜɥɹɸɬ ɩɪɢɦɟɪɧɨ 0,00003.  
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Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 15 ɜɧɭɬɪɟɧɧɟɟ ɞɚɜɥɟɧɢɟ ɜɵɡɵɜɚɟɬ ɢɡɦɟɪɢɦɭɸ 

ɞɟɮɨɪɦɚɰɢɸ. Ⱦɟɮɨɪɦɚɰɢɢ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɦɚɧɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɞɚɜɥɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɬɨɞ ɬɟɧɡɨɦɟɬɪɢɢ ɩɨɡɜɨɥɹɟɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɪɟɡɤɢ ɜɚɧɬɭɡɨɜ ɜ ɬɪɭɛɨɩɪɨɜɨɞ, ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɢɯ ɜɵɪɟɡɤɢ, 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ.  
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5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 

 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɜɫɟɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɧɟɮɬɹɧɨɣ ɢ 

ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɝɪɨɦɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɢ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɪɚɡɥɢɱɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɩɪɚɜɢɥɶɧɨɣ ɛɨɪɶɛɵ ɫ ɢɯ ɩɨɫɥɟɞɫɬɜɢɹɦɢ, ɤɚɠɞɵɦ 

ɩɪɟɞɩɪɢɹɬɢɟɦ ɪɚɡɪɚɛɨɬɚɧɵ ɥɨɤɚɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɫɥɟɞɨɜɚɧɢɟ ɤɨɬɨɪɵɦ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɯɪɚɧɧɨɫɬɶ ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ ɪɚɛɨɬɧɢɤɚ, ɚ ɬɚɤɠɟ ɡɚɳɢɬɭ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ⱥɜɚɪɢɹ ɧɚ ɧɟɮɬɟɩɪɨɜɨɞɟ – ɷɬɨ ɫɢɬɭɚɰɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɜɵɛɪɨɫɨɦ ɢɥɢ 

ɜɵɥɢɜɨɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɨɩɚɫɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, 

ɩɪɢɜɨɞɹɳɚɹ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɬɟɯɧɨɝɟɧɧɨɣ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ɉɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɧɟɮɬɢ ɢ ɝɚɡɚ 

ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ, ɞɨɫɬɨɜɟɪɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ 

ɥɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ (ɞɚɥɟɟ – ɑɋ). 

 

5.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 

 

Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ ɪɚɛɨɱɢɦ ɦɟɫɬɨ ɹɜɥɹɟɬɫɹ:  

– ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟ- ɝɚɡɨɩɪɨɜɨɞ; 

– ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɣ ɧɟɮɬɟ- ɝɚɡɨɩɪɨɜɨɞ; 

– ɭɡɥɵ ɤɚɦɟɪ ɡɚɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ; 

– ɭɡɥɵ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ; 

– ɭɡɥɵ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɹ ɤɨɪɪɨɡɢɢ; 

– ɤɭɫɬɨɜɵɟ ɩɥɨɳɚɞɤɢ. 

Ʉ ɜɪɟɞɧɵɦ ɮɚɤɬɨɪɚɦ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɨɬɧɨɫɹɬɫɹ: ɩɨɜɵɲɟɧɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ ɜ ɪɚɣɨɧɟ ɭɡɥɚ ɤɨɧɬɪɨɥɹ; ɜɨɡɦɨɠɧɨɫɬɶ 
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ɚɜɚɪɢɣɧɨɣ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ; ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ; 

ɩɨɜɵɲɟɧɧɚɹ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɝɚɡɨɨɩɚɫɧɵɯ 

ɪɚɛɨɬ; ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɢ 

ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɜɨɞɨɣ; ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ; ɮɢɡɢɱɟɫɤɢɟ ɢ ɧɟɪɜɧɨ-

ɩɫɢɯɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ (ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɬɪɭɞɚ) [18]. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤ ɦɨɠɟɬ ɛɵɬɶ 

ɩɨɞɜɟɪɠɟɧ ɜɨɡɞɟɣɫɬɜɢɸ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ: 

ɮɢɡɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ ɢ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ. Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ 

ɮɚɤɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 – Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɩɪɨɢɫɯɨɠɞɟɧɢɹ Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

Ɏɢɡɢɱɟɫɤɢɟ 

ɉɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

ɉɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ ɢ ɲɭɦɚ 

ɇɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 

Ɉɠɨɝ ɨ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɝɪɟɬɨɝɨ ɨɛɴɟɤɬɚ 

ɏɢɦɢɱɟɫɤɢɟ 
ɉɨɩɚɞɚɧɢɟ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɪɝɚɧɢɡɦ ɱɟɪɟɡ 

ɨɪɝɚɧɵ ɞɵɯɚɧɢɹ  ɢ ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ 

ɉɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ 
Ɏɢɡɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ,  

ɇɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ 

 

ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ I ɤɥɚɫɫ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ 

ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ 

ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 0,2% ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ 

[19]. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ: 

 ɩɨɜɪɟɠɞɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

 ɜɨɫɩɥɚɦɟɧɟɧɢɟ; 
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 ɜɡɪɵɜ; 

 ɩɚɞɟɧɢɟ ɨɛɴɟɤɬɨɜ. 

ɍɤɚɡɚɧɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚɧɨɫɹɬ ɤɨɥɨɫɫɚɥɶɧɵɣ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɟ. ɋɟɪɶɟɡɧɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɹɜɥɹɸɬɫɹ: ɧɚɪɭɲɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ 

ɥɚɧɞɲɚɮɬɚ, ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɪɭɧɬɚ, ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ. 

 

5.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

ɉɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɘɌɆ ɗɜɟɧɤɢɣɫɤɨɝɨ 

ɪɚɣɨɧɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ. Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɟɝɢɨɧ (ɩɨɹɫ) – 

Iɛ (IV). ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɡɢɦɧɢɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɟɬ -41 °ɋ, ɚ 

ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 1,3 ɦ/ɫ [19]. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɡɢɦɵ – 8 ɦɟɫɹɰɟɜ, ɫ 

ɞɟɤɚɛɪɹ ɩɨ ɮɟɜɪɚɥɶ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ -60 °ɋ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɥɟɬɨɦ ɜ ɠɚɪɤɢɟ ɩɟɪɢɨɞɵ ɩɪɟɜɵɲɚɟɬ 40 °ɋ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ -5…-15 °ɋ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɜ 

ɡɨɧɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɨɤɨɥɨ 71 %. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ – 370…400 ɦɦ. 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɤɪɵɬɢɸ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɨɜɨɞɹɬɫɹ ɜ 

ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɜ 

ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɢ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɢɠɟ -30 °ɋ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɵ 

ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɹɬɶ ɨɩɬɢɦɚɥɶɧɵɟ 

ɩɚɪɚɦɟɬɪɵ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

Ɋɚɛɨɬɚ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ (ɧɚ ɬɪɚɫɫɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɤɭɫɬɨɜɵɯ 

ɩɥɨɳɚɞɤɚɯ) – ɷɬɨ ɨɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥɚ, ɚ 

ɬɚɤɠɟ ɪɚɛɨɬɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɢ ɦɟɠɞɭ 

ɨɛɴɟɤɬɚɦɢ (ɤɭɫɬɚɦɢ), ɱɚɫɬɵɦɢ ɩɨɞɴɟɦɚɦɢ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɩɥɨɳɚɞɤɢ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɜɵɫɨɬɟ. 
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ɇɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɫɭɬɫɬɜɢɟ ɱɟɥɨɜɟɤɚ, ɬɚɤ ɤɚɤ ɛɨɥɶɲɢɧɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɨ ɢ 

ɪɚɛɨɬɚɟɬ ɞɢɫɬɚɧɰɢɨɧɧɨ. ȼɵɩɨɥɧɹɸɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ ɢ ɨɫɦɨɬɪɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ⱦɥɹ ɨɛɨɝɪɟɜɚ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɤɭɫɬɨɜɨɣ ɩɥɨɳɚɞɤɟ ɭɫɬɚɧɨɜɥɟɧ ɜɚɝɨɧ-

ɛɵɬɨɜɤɚ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɪɢɛɨɪɚɦɢ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɩɟɪɟɪɵɜɵ ɞɥɹ ɨɛɨɝɪɟɜɚ ɪɚɛɨɬɚɸɳɢɯ, ɩɪɢɨɫɬɚɧɨɜɤɚ ɪɚɛɨɬɵ ɧɚ ɨɛɴɟɤɬɚɯ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɜ ɞɚɧɧɨɦ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 

ɪɚɣɨɧɟ. ɋɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɦɟɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ 

ɞɢɚɩɚɡɨɧɟ 15…20 °ɋ [20]. 

ȼɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɫ 

ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɦɚɝɢɫɬɪɚɥɹɦɢ, ɩɟɪɟɯɨɞɚɦɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɧɚɤɢ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɨɛ ɨɩɚɫɧɨɫɬɢ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɳɢɬɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɢɯ 

ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

 

5.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɇɟɮɬɟɝɚɡɨɫɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɞɢɚɦɟɬɪɨɦ 273 ɦɦ ɢ ɞɥɢɧɨɣ 2300 ɦ ɩɪɢ 

ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 1 Ɇɉɚ ɨɬɧɨɫɢɬɫɹ ɤ III ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ [21]. ɉɪɨɜɟɞɟɧɢɟ 

ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɨ ɜɫɤɪɵɬɢɸ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ 

ɩɥɨɳɚɞɤɟ. 

ȼ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ 

ɥɢɧɟɣɧɨɝɨ ɮɢɡɢɱɟɫɤɢɯ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɤɨɦɮɨɪɬɧɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɜ 

ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ ɧɟ ɬɪɟɛɭɟɬ ɨɰɟɧɤɢ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, 

ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɫɜɟɬɢɬɟɥɶɧɵɯ 

ɩɪɢɛɨɪɨɜ. ɍɪɨɜɟɧɶ ɲɭɦɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ 90 Ⱦɛ. Ⱦɥɹ 

ɫɧɢɠɟɧɢɹ ɟɝɨ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɬɢɜɨɲɭɦɧɵɟ ɧɚɭɲɧɢɤɢ 
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Delta Plus ɫ ɤɪɟɩɥɟɧɢɟɦ ɧɚ ɤɚɫɤɭ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɜɢɛɪɚɰɢɨɧɧɨɣ ɡɚɳɢɬɵ – 

ɜɢɛɪɨɡɚɳɢɬɧɵɟ ɫɢɞɟɧɶɹ ɢ ɪɭɤɨɹɬɤɢ [22, 23]. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɦɮɨɪɬɧɨɣ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɡɞɭɯɚ ɢ ɡɚɳɢɬɵ ɨɬ ɨɠɨɝɨɜ ɨ ɩɟɪɟɝɪɟɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɪɚɛɨɬɧɢɤ ɨɛɟɫɩɟɱɟɧ 

ɤɨɦɩɥɟɤɬɨɦ ɡɢɦɧɟɣ ɫɩɟɰɨɞɟɠɞɵ, ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɶɸ ɢ ɫɪɟɞɫɬɜɚɦɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ [24]. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɮɢɡɢɱɟɫɤɢɯ ɢ ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɯ ɩɟɪɟɝɪɭɡɨɤ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɨɬɞɵɯɚ ɢ ɨɛɨɝɪɟɜɚ. 

 

5.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ: 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɨ, ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɢ ɤɟɪɨɫɢɧ. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɜ 

ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɱɟɪɟɡ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ ɢɥɢ ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ, ɷɬɢ ɜɟɳɟɫɬɜɚ 

ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɨɠɨɝɢ, ɨɬɪɚɜɥɟɧɢɹ, ɩɨɪɚɠɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɨ ɢ ɤɟɪɨɫɢɧ ɨɬɧɨɫɹɬɫɹ ɤ 3 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɉȾɄ) ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ 1,1…10,0 ɦɝ/ɦ3. Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 

ɨɬɧɨɫɢɬɫɹ ɤ 4 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ, ɟɝɨ ɉȾɄ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 

10,0 ɦɝ/ɦ3. Ʉɨɧɬɪɨɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɝɨ ɩɟɪɟɧɨɫɧɨɝɨ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ 

ȼɆ-25. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɧɨɪɦ ɉȾɄ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɡɚɩɪɟɳɟɧɨ [25]. 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɱɢɫɬɨɬɟ. ɉɪɢɦɟɧɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ⱦɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɪɝɚɧɢɡɦ ɪɚɛɨɬɧɢɤɚ ɱɟɪɟɡ 

ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ ɢɥɢ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

Ʉ ɫɪɟɞɫɬɜɚɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɬɧɨɫɹɬɫɹ:  
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– ɨɞɟɠɞɚ ɫɩɟɰɢɚɥɶɧɚɹ ɡɚɳɢɬɧɚɹ (ɬɭɥɭɩɵ, ɩɚɥɶɬɨ, ɩɨɥɭɩɚɥɶɬɨ, ɧɚɤɢɞɤɢ, 

ɯɚɥɚɬɵ ɢ ɬ. ɞ.); 

– ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɭɤ (ɪɭɤɚɜɢɰɵ, ɩɟɪɱɚɬɤɢ, ɧɚɩɥɟɱɧɢɤɢ, ɧɚɪɭɤɚɜɧɢɤɢ 

ɢ ɬ. ɞ.); 

– ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɧɨɝ (ɫɚɩɨɝɢ, ɛɨɬɢɧɤɢ, ɬɭɮɥɢ, ɛɚɥɚɯɨɧɵ, ɬɚɩɨɱɤɢ 

ɢ ɬ. ɞ.); 

– ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɝɥɚɡ ɢ ɥɢɰɚ (ɡɚɳɢɬɧɵɟ ɨɱɤɢ, ɳɢɬɤɢ ɥɢɰɟɜɵɟ ɢ ɬ. ɞ.); 

– ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɝɨɥɨɜɵ (ɤɚɫɤɢ, ɲɥɟɦɵ, ɲɚɩɤɢ, ɛɟɪɟɬɵ ɢ ɬ. ɞ.); 

– ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ (ɩɪɨɬɢɜɨɝɚɡɵ, ɪɟɫɩɢɪɚɬɨɪɵ, 

ɲɥɚɧɝɨɜɵɟ ɩɪɨɬɢɜɨɝɚɡɵ, ɢ ɬ. ɞ.); 

– ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɫɥɭɯɚ (ɡɚɬɵɱɤɢ, ɡɚɳɢɬɧɵɟ ɧɚɭɲɧɢɤɢ, ɛɟɪɭɲɢ 

ɢ ɬ. ɞ.) [24]. 

 

5.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ȼ ɭɫɥɨɜɢɹɯ ɪɚɡɪɚɛɨɬɤɢ ɧɟɮɬɟɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ 

ɜɡɪɵɜɨɨɩɚɫɧɵɟ, ɩɨɠɚɪɨɨɩɚɫɧɵɟ ɢ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɝɚɡ, 

ɝɚɡɨɤɨɧɞɟɧɫɚɬ, ɫɟɪɨɜɨɞɨɪɨɞ, ɦɟɪɤɚɩɬɚɧɵ, ɞɟɷɦɭɥɶɝɚɬɨɪɵ, ɪɚɡɥɢɱɧɵɟ ɪɟɚɝɟɧɬɵ 

ɢ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɩɨɷɬɨɦɭ ɞɚɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨ ɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ II [26]. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɧɚ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ 

ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «Ȼ» – ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɟ ɢ ɤ ɤɚɬɟɝɨɪɢɢ «Ⱥ» – 

ɨɛɥɚɞɚɸɳɢɟ ɩɨɜɵɲɟɧɧɨɣ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶɸ [27]. 

ɉɪɢɱɢɧɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɹɜɥɹɸɬɫɹ:  

– ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ; 

– ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɜɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɞɪ.  

Ɍɚɤ ɠɟ ɩɪɢɱɢɧɚɦɢ ɩɨɠɚɪɨɜ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɭɪɟɧɢɟ ɜ ɧɟɩɨɥɨɠɟɧɧɨɦ ɦɟɫɬɟ.  
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ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ (ɦɚɲɢɧɵ, ɚɩɩɚɪɚɬɵ, ɭɫɬɪɨɣɫɬɜɚ), ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɫɪɟɞɫɬɜɚ ɛɥɨɤɢɪɨɜɤɢ, ɨɛɪɚɛɨɬɤɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɤɥɚɫɫɨɜ 0, 1 ɢ 2, ɞɨɥɠɧɵ ɛɵɬɶ ɜɨ 

ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɢ ɢɦɟɬɶ ɭɪɨɜɟɧɶ ɜɡɪɵɜɨɡɚɳɢɬɵ, ɨɬɜɟɱɚɸɳɢɣ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɉɍɗ, ɜɢɞ ɜɡɪɵɜɨɡɚɳɢɬɵ – ɤɚɬɟɝɨɪɢɢ ɢ ɝɪɭɩɩɟ 

ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɦɟɫɢ [28]. 

ȼ Ɍɚɛɥɢɰɟ 7 ɩɪɢɜɟɞɟɧɵ ɬɨɤɫɢɱɧɵɟ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɟ ɫɜɨɣɫɬɜɚ ɝɨɪɸɱɢɯ 

ɜɟɳɟɫɬɜ [29]. 

 

Ɍɚɛɥɢɰɚ 7 – Ɍɨɤɫɢɱɧɵɟ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɟ ɫɜɨɣɫɬɜɚ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ 
ɉɨɤɚɡɚɬɟɥɢ ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɳɟɫɬɜ 

ɦɟɬɚɧ ɧɟɮɬɶ 

ɉɥɨɬɧɨɫɬɶ ɩɨ ɜɨɡɞɭɯɭ 0.5543 3.5 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ, °ɋ 450 270-320 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ, °ɋ  40-17 

ɉɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ, ɦɝ/ɦɁ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ 

300 300 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 4 3 

Ʉɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ ɩɪɟɞɟɥɵ 

ɜɨɫɩɥɚɦɟɧɟɧɢɹ 

5-15 1.26-6.5 

Ⱦɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ȼ ɛɨɥɶɲɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 

ɨɛɥɚɞɚɟɬ ɧɚɪɤɨɬɢɱɟɫɤɢɦ 

ɞɟɣɫɬɜɢɟɦ 

Ɉɛɥɚɞɚɟɬ ɧɚɪɤɨɬɢɱɟɫɤɢɦ 

ɞɟɣɫɬɜɢɟɦ 

 

ɇɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɯ ɧɚ ɤɚɠɞɨɦ 

ɭɡɥɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ:  

– ɨɝɧɟɬɭɲɢɬɟɥɶ ɩɟɧɧɵɣ 10 ɥ – 1 ɲɬ.;  

– ɹɳɢɤ ɫ ɩɟɫɤɨɦ, V = 1 ɦ3 – 1 ɲɬ.;  

– ɥɨɩɚɬɵ (ɫɨɜɤɨɜɚɹ ɢ ɲɬɵɤɨɜɚɹ) – 2 ɲɬ.;  

– ɥɨɦ – 1 ɲɬ.;  

– ɬɨɩɨɪ – 1 ɲɬ.;  
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– ɛɚɝɨɪ – 1 ɲɬ.;  

– ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɩɨɥɨɬɧɨ – 1ɲɬ; 

– ɜɟɞɪɚ ɩɨɠɚɪɧɵɟ – 2 ɲɬ.  

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɳɢɬɚɯ ɜ 

ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬɚɯ. Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ 

ɢɧɫɬɪɭɦɟɧɬ ɧɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. [30] 

 

5.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ 

 

ȼɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɩɥɚɫɬɨɜɨɝɨ ɮɥɸɢɞɚ ɫ ɤɭɫɬɨɜɵɯ ɩɥɨɳɚɞɨɤ ɞɨ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɨɡɦɨɠɧɵ 
ɚɜɚɪɢɣɧɵɟ ɢ ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 8 [31]. 

 
Ɍɚɛɥɢɰɚ 8 – Ⱥɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ 

ȼɨɡɦɨɠɧɵɟ ɚɜɚɪɢɢ ɉɨɫɥɟɞɫɬɜɢɹ 

ȼɵɛɪɨɫ ɩɨɩɭɬɧɨɝɨ ɢɥɢ ɝɚɡɥɢɮɬɧɨɝɨ ɝɚɡɚ 

ɩɪɢ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ ɢ 

ɮɥɚɧɰɟɜ 

ȼɵɫɨɤɚɹ ɨɩɚɫɧɨɫɬɶ ɨɬɪɚɜɥɟɧɢɹ ɞɥɹ 

ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼɵɫɨɤɚɹ ɨɩɚɫɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɚɧɟɫɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɭɳɟɪɛɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ 

Ɋɚɡɥɢɜɵ ɧɟɮɬɢ Ɋɚɡɥɢɜɵ ɧɟɮɬɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 

ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɤɚɬɚɫɬɪɨɮɚɦ ɢ ɧɚɧɟɫɟɧɢɸ 

ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢ 

ɛɢɨɫɮɟɪɟ 

Ɉɬɤɚɡ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɞɚɱɢ ɯɢɦ. 

ɪɟɚɝɟɧɬɚ 

- ɜɵɛɪɨɫ ɝɚɡɚ ɢ ɪɚɡɥɢɜ ɧɟɮɬɢ ɜ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ 

- ɪɨɡɥɢɜ ɯɢɦɪɟɚɝɟɧɬɚ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɤɭɫɬɨɜɨɣ 

ɩɥɨɳɚɞɤɢ; 

- ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ 

- ɨɬɪɚɜɥɟɧɢɟ ɝɚɡɨɦ, ɨɬɪɚɜɥɟɧɢɟ ɩɚɪɚɦɢ 

ɯɢɦɪɟɚɝɟɧɬɚ, ɨɛɥɢɜ ɯɢɦ. ɪɟɚɝɟɧɬɨɦ, ɧɟɮɬɶɸ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

Ɋɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɟɦɤɨɫɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɯɢɦ. ɪɟɚɝɟɧɬɚ ɜ ɍȾɏ, ɡɚɩɨɪɧɨɣ 

ɚɪɦɚɬɭɪɵ, ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ 

- ɪɨɡɥɢɜ ɯɢɦɪɟɚɝɟɧɬɚ ɜ ɩɨɦɟɳɟɧɢɢ ɍȾɏ 

- ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɩɨɦɟɳɟɧɢɹ 

- ɨɬɪɚɜɥɟɧɢɟ ɩɚɪɚɦɢ ɯɢɦɪɟɚɝɟɧɬɚ, ɨɛɥɢɜ 

ɯɢɦɪɟɚɝɟɧɬɨɦ 

ɉɨɠɚɪ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ 

ɩɨɦɟɳɟɧɢɢ 

- ɜɵɛɪɨɫ ɝɚɡɚ ɢ ɪɚɡɥɢɜ ɧɟɮɬɢ ɜ ɩɨɦɟɳɟɧɢɢ 

- ɩɨɪɚɠɟɧɢɟ ɥɸɞɟɣ ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ 

- ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɢ ɩɨɦɟɳɟɧɢɹ 

- ɪɨɡɥɢɜ ɯɢɦɪɟɚɝɟɧɬɚ 

ɇɟɝɟɪɦɟɬɢɱɧɨɫɬɶ ɦɟɠɤɨɥɨɧɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ (ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ 

ɦɟɠɤɨɥɨɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ) ɫɤɜɚɠɢɧɵ, 

ɨɬɤɪɵɬɨɟ ɮɨɧɬɚɧɢɪɨɜɚɧɢɟ ɫɤɜɚɠɢɧɵ 

- ɜɵɛɪɨɫ ɝɚɡɚ ɢ ɪɨɡɥɢɜ ɧɟɮɬɢ ɜ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ 

- ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ 

- ɨɬɪɚɜɥɟɧɢɟ ɝɚɡɨɦ, ɨɛɥɢɜ ɧɟɮɬɶɸ 

 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɱɪɟɡɜɵɱɚɣɧɵɟ 

ɫɢɬɭɚɰɢɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɢ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. ȼ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ 

ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ ɥɢɧɟɣɧɨɝɨ ɦɨɝɭɬ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɬɚɤɢɟ ɩɨɪɚɠɚɸɳɢɟ ɮɚɤɬɨɪɵ, 

ɤɚɤ: ɨɬɪɚɜɥɟɧɢɟ ɬɨɤɫɢɱɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɬɟɪɦɢɱɟɫɤɢɟ ɨɠɨɝɢ, ɬɪɚɜɦɵ ɬɟɥɚ. 

Ⱦɟɣɫɬɜɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ ɪɚɛɨɬɧɢɤɚ. 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ, ɧɟ 

ɞɨɩɭɫɤɚɬɶ ɧɚɥɢɱɢɹ ɢɫɬɨɱɧɢɤɨɜ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ, ɜɧɢɦɚɬɟɥɶɧɨ ɫɥɟɞɢɬɶ ɡɚ 

ɝɥɭɛɢɧɨɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɲɢɧɚɦɢ ɝɪɭɧɬɚ, ɚ ɬɚɤɠɟ ɫɥɟɞɢɬɶ ɡɚ 

ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɪɚɛɨɬɵ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɚɲɢɧɵ ɜɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ 

ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɩɚɞɟɧɢɹ. 

Ɉɫɧɨɜɧɨɣ ɨɛɴёɦ ɪɚɛɨɬ ɜɟɞɟɬɫɹ ɧɚ ɩɥɨɳɚɞɤɚɯ (ɭɡɥɚɯ) ɤɚɦɟɪ ɡɚɩɭɫɤɚ ɢ 

ɤɚɦɟɪ ɩɪɢёɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɜɫɟɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ɉɥɨɳɚɞɤɢ ɨɬɧɨɫɹɬɫɹ ɤ 3 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ [32]. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɪɭɝɥɨɫɭɬɨɱɧɨ, 

ɤɪɭɝɥɨɝɨɞɢɱɧɨ. 

Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ ɰɟɯɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɭ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɨɫɬɚɜɥɹɟɬ 40 ɱɟɥɨɜɟɤ. ɑɢɫɥɟɧɧɨɫɬɶ ɞɧɟɜɧɨɣ ɫɦɟɧɵ 15 ɱɟɥɨɜɟɤ 
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ɢ ɧɨɱɧɨɣ ɫɦɟɧɵ 6 ɱɟɥɨɜɟɤ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɚɦɟɪ ɡɚɩɭɫɤɚ 

ɢ ɩɪɢёɦɚ ɋɈȾ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ ɫɨɫɬɚɜɥɹɟɬ ɦɢɧɢɦɭɦ 2 

ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ ɢ ɨɞɢɧ ɧɚɛɥɸɞɚɸɳɢɣ.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɢɦɟɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɩɪɨɬɢɜɨɝɚɡ, ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ, ɚ 

ɬɚɤɠɟ ɦɟɞɢɰɢɧɫɤɭɸ ɚɩɬɟɱɤɭ ɧɚ ɫɥɭɱɚɣ ɚɜɚɪɢɣɧɵɯ ɢɥɢ ɷɤɫɬɪɟɧɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɇɚ ɫɥɭɱɚɣ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɢɦɟɸɬɫɹ ɭɛɟɠɢɳɚ ɞɥɹ ɩɟɪɫɨɧɚɥɚ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɜɫɟɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɫɤɥɚɞɵ ɫ ɯɢɦɢɱɟɫɤɢɦɢ 

ɜɟɳɟɫɬɜɚɦɢ (ɤɢɫɥɨɬɵ, ɳɟɥɨɱɢ), ɢɦɟɟɬɫɹ ɫɟɬɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɞɨɫɬɚɜɥɹɸɳɢɯ 

ɞɨɛɵɬɵɣ ɮɥɸɢɞ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɚ ɞɚɥɟɟ ɬɨɜɚɪɧɚɹ ɧɟɮɬɶ 

ɩɨɩɚɞɚɟɬ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ. ɂɦɟɸɬɫɹ ɫɤɥɚɞɵ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ 

ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ.  

ɀɢɥɵɟ ɛɥɨɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɜɨɞɨ- ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟɦ, ɨɛɳɟɠɢɬɢɹ 

ɨɬɚɩɥɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ȽɌɗɋ. Ʉɭɫɬɨɜɵɟ ɩɥɨɳɚɞɤɢ ɢ ɨɬɞɟɥɶɧɵɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɛɴɟɤɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɫɟɬɹɦɢ Ʌɗɉ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɉɥɚɧɨɦ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɜ ɤɨɦɩɚɧɢɢ ɉAO 

«ȼɨɫɬɫɢɛɧɟɮɬɟɝɚɡ». Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɪɢɫɤɚ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɨɜɨɞɢɦɵɯ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɤɪɚɬɢɬɶ ɜɫɟ 

ɪɚɛɨɬɵ, ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ, ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɚ ɬɚɤɠɟ ɫɨɨɛɳɢɬɶ 

ɨ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ, ɫɥɭɠɛɟ ɊɂɌɋ, ɩɨ ɬɟɥɟɮɨɧɭ 

ɫɨɨɛɳɢɬɶ ɦɟɫɬɧɨɫɬɶ (ɨɛɴɟɤɬ), ɝɞɟ ɜɨɡɧɢɤɥɚ ɚɜɚɪɢɢ, ɫ ɩɨɦɨɳɶɸ ɩɢɤɟɬɨɜ 

ɛɥɢɡɥɟɠɚɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɛɥɢɡɥɟɠɚɳɢɯ ɭɡɥɨɜ ɢɥɢ ɤɭɫɬɨɜɵɯ ɩɥɨɳɚɞɨɤ. 

ȿɫɥɢ ɩɪɨɢɡɨɲɥɚ ɚɜɚɪɢɹ ɫ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɩɨɠɚɪɚ, ɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɛɳɢɬɶ ɜ ɩɨɠɚɪɧɭɸ ɱɚɫɬɶ. 
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5.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɩɪɢ 

ɜɫɤɪɵɬɢɢ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɜ ȼɆȽ, ɩɪɨɜɨɞɹɬɫɹ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɬ ɩɨɜɪɟɠɞɟɧɢɹ, ɡɚɝɪɹɡɧɟɧɢɹ, 

ɪɚɡɪɭɲɟɧɢɹ ɨɯɪɚɧɹɸɬɫɹ: ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɩɪɢɪɨɞɧɵɣ ɥɚɧɞɲɚɮɬ, 

ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ. 

ɉɪɢ ɜɫɤɪɵɬɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɦɟɯɚɧɢɱɟɫɤɨɟ ɪɚɡɪɭɲɟɧɢɟ 

ɩɨɪɨɞɵ, ɚ ɬɚɤɠɟ ɨɬɬɚɢɜɚɧɢɟ ɧɢɠɧɢɯ ɫɥɨɟɜ ɝɪɭɧɬɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜ ɩɟɪɢɨɞ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɲɢɧ ɢ ɪɚɡɪɭɲɟɧɢɟ ɞɟɹɬɟɥɶɧɨɝɨ ɫɥɨɹ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɝɪɟɜ ɝɪɭɧɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɬɨɤɫɢɱɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 

ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɹ. Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɪɭɲɟɧɧɵɯ ɡɟɦɟɥɶ, ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɫɤɪɵɬɢɟ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɜɨɞɢɬɫɹ ɢɯ ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɫɨɝɥɚɫɧɨ [33]. 

Ɋɚɛɨɬɵ ɩɨ ɜɫɤɪɵɬɢɸ ɩɨɞɡɟɦɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɨɝɥɚɫɧɨ 

ɜɫɟɦ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɚɦ ɢ ɩɪɚɜɢɥɚɦ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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6 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

Ⱥɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚ ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɦɨɝɭɬ 

ɜɨɡɧɢɤɚɬɶ ɨɬ ɧɟɛɨɥɶɲɢɯ ɩɪɨɫɚɱɢɜɚɧɢɣ ɢ ɩɪɨɤɨɥɨɜ ɞɨ ɪɚɡɪɵɜɨɜ ɧɟɮɬɟɩɪɨɜɨɞɚ. 

ȼ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɵ ɡɚɬɪɚɬɵ ɧɚ ɦɟɬɨɞ ɬɟɧɡɨɦɟɬɪɢɢ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɢɰ ɭɱɚɫɬɤɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ. Ɋɚɫɫɦɨɬɪɢɦ ɥɟɬɧɢɣ-

ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɪɟɛɭɟɬɫɹ ɜɫɤɪɵɬɶ ɩɨɞɡɟɦɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɨɱɢɫɬɢɬɶ ɟɝɨ ɨɬ 

ɢɡɨɥɹɰɢɢ, ɧɚɤɚɱɚɬɶ ɜɨɡɞɭɯɨɦ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ɂɚɬɪɚɬɵ ɧɚ ɞɚɧɧɵɣ ɦɟɬɨɞ ɫɨɫɬɨɹɬ ɢɡ:  

– ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ; 

– ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

 

6.1 ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ 

 

ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɫɨɜɟɪɲɟɧɢɟ ɨɩɟɪɚɰɢɢ 

ɜɤɥɸɱɚɸɬ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɤɨɦɩɥɟɤɬ ɫɢɫɬɟɦɵ ɜɯɨɞɢɬ: 

– ɞɚɬɱɢɤɢ; 

– ɤɚɛɟɥɶ; 

– ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 

– ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɧɧɵɯ. 

ȼ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɯɨɞɢɬ ɰɟɧɚ ɞɨɫɬɚɜɤɢ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 
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Ɍɚɛɥɢɰɚ 9 – Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɢɩ, 

ȽɈɋɌ, 
ɦɚɪɤɚ 

Ʉɨɥ-ɜɨ 
ɐɟɧɚ ɡɚ ɟɞ., 
ɪɭɛ ɛɟɡ ɇȾɋ 

ɋɭɦɦɚ+ɞɨɫ
ɬɚɜɤɚ, ɪɭɛ. ɂɫɬɨɱɧɢɤ 

Ⱦɚɬɱɢɤɢ - 2 249,17 598+330 

https://spb.pro
mindex.ru/catal

og/500054-
tenzorezistor-

kf5p1.html 

Ʉɚɛɟɥɶ (2 ɦ) - 2 79,17 190 

https://www.ch
ipdip.ru/produc

t/shvvp-
2x2.5?utm_sou
rce=google&ut
m_medium=cp
c&position_typ
e={position_ty
pe}|k50id|pla-

293946777986|
cid|119445627
75|aid|4888664
14049|gid|1162
13847072&ut
m_campaign=
G_tovarnieobja
vlenija&utm_c
ontent=text1_g
a&utm_term= 

Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɫ 
ɲɚɫɫɢ  - 2 6866,67 16480+1458 

https://www.eb
ay.com/itm/15
3416663615?_

ul=RU 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ - 1 54388,33 65266+1458 

https://www.eb
ay.com/itm/29
2944516011?_

ul=RU 
ȼɫɟɝɨ ɯ ɯ ɯ 85780 ɯ 

 

ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɦɟɬɨɞɚ ɬɟɧɡɨɦɟɬɪɢɢ ɫɨɫɬɚɜɢɬ 85780 ɪɭɛɥɟɣ. 

 

6.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɜɤɥɸɱɚɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɨɩɥɚɬɚ ɬɪɭɞɚ, ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ, ɪɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ 

ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ. 
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6.2.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ, ɬɚɤ ɤɚɤ ɞɚɧɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɧɚ ɥɢɬɶɟɜɨɣ ɛɚɬɚɪɟɟ, ɛɚɬɚɪɟɹ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɤɨɦɩɥɟɤɬɟ ɫ 

ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ. 

 

6.2.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ – 1 ɨɩɟɪɚɰɢɹ (10 ɱɚɫɨɜ). 

Ɋɚɛɨɬɵ ɜɟɞɭɬɫɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ. Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɨɜ ɫɨɫɬɨɢɬ ɢɡ 

ɨɤɥɚɞɚ, ɪɚɣɨɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 1,3 ɢ ɫɟɜɟɪɧɨɣ ɧɚɞɛɚɜɤɢ 30% ɩɨ 

Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ. Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɛɳɢɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 10. 

 

Ɍɚɛɥɢɰɚ 10 – Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɨɮɟɫɫɢɣ ɪɚɛɨɱɢɯ 

Ʉɨɥ-ɜɨ 
ɪɚɛɨ-
ɱɢɯ 

Ɇɟɫɹɱɧɚɹ 
ɡɚɪɚɛɨɬɧɚɹ 

ɩɥɚɬɚ (ɜ ɬɨɦ 
ɱɢɫɥɟ 

ɫɟɜɟɪɧɚɹ 
ɧɚɞɛɚɜɤɚ + 
ɪɚɣɨɧɧɵɣ 
ɤɨɷɮɮɢɰɢ-
ɟɧɬ), ɬɵɫ. 

ɪɭɛ. 

Ɇɟɫɹɱ-
ɧɚɹ 

ɡɚɪɚɛɨɬ-
ɧɚɹ 

ɩɥɚɬɚ, 
ɬɵɫ. ɪɭɛ 

ɜɫɟɯ 
ɪɚɛɨɱɢɯ 

Ɂɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ ɡɚ 10 

ɱɚɫɨɜ, 
ɬɵɫ.ɪɭɛ 

ɂɫɬɨɱɧɢɤ 

ȼɨɞɢɬɟɥɶ ɜɚɯɬɨɜɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ ɄȺɆȺɁ ɫ 

ɤɨɦɩɪɟɫɫɨɪɨɦ 
1 55,258 55,258 1,51 

https://russia.
trud.com/sala
ry/692/67323

.html 

ɗɤɫɤɚɜɚɬɨɪɳɢɤ 1 55,396 55,396 1,51 

https://russia.
trud.com/sala
ry/692/52771

.html 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 10 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɨɮɟɫɫɢɣ ɪɚɛɨɱɢɯ 

Ʉɨɥ-ɜɨ 
ɪɚɛɨ-
ɱɢɯ 

Ɇɟɫɹɱɧɚɹ 
ɡɚɪɚɛɨɬɧɚɹ 

ɩɥɚɬɚ (ɜ ɬɨɦ 
ɱɢɫɥɟ 

ɫɟɜɟɪɧɚɹ 
ɧɚɞɛɚɜɤɚ + 
ɪɚɣɨɧɧɵɣ 
ɤɨɷɮɮɢɰɢ-
ɟɧɬ), ɬɵɫ. 

ɪɭɛ. 

Ɇɟɫɹɱ-
ɧɚɹ 

ɡɚɪɚɛɨɬ-
ɧɚɹ 

ɩɥɚɬɚ, 
ɬɵɫ. ɪɭɛ 

ɜɫɟɯ 
ɪɚɛɨɱɢɯ 

Ɂɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ ɡɚ 10 

ɱɚɫɨɜ, 
ɬɵɫ.ɪɭɛ 

ɂɫɬɨɱɧɢɤ 

ɂɧɠɟɧɟɪ 1 120 120 3,28 

https://krs.za
rplata.ru/vac
ancy/card/21
0284592/inz

hener-
stroitelnogo-
kontrolya-

vahta?&utm
_source=rab
ota.yandex.r
u&utm_medi
um=cpc&ut
m_campaign
=spisok&fro
m=trudcom
&utm_sourc
e=trud.com&
utm_medium

=referral 
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 6,3 ɯ 

 

Ȼɚɡɨɣ ɞɥɹ ɪɚɫɱɟɬɚ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɹɜɥɹɟɬɫɹ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 

ɋɬɚɜɤɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɥɚɬɟɠɟɣ ɫɨɫɬɚɜɥɹɟɬ 30 %, ɜ ɬɨɦ ɱɢɫɥɟ 22 % – ɜ ɩɟɧɫɢɨɧɧɵɣ 

ɮɨɧɞ; 2,9 % – ɜ ɮɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ; 5,1%  – ɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣ 

ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

. 0,3ɫɬɪ ɜɡɁ ФɈɌ  , (16) 

 

. 6,3 0,3 1890ɫɬɪ ɜɡɁ    ɪɭɛ.  

 

Ȼɚɡɚ ɞɥɹ ɪɚɫɱɟɬɚ ɜɡɧɨɫɚ – ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ.  



80 

 

ɋɬɚɜɤɚ ɜɡɧɨɫɚ ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɬɚɜɤɚ ɜɡɧɨɫɚ 0,2 %: 

 

0,002ɧɫ ФɈɌɁ   , (17) 

 

6,3 0,002 0,0126 12,6ɧɫɁ      ɪɭɛ.  

 

Ɋɚɫɫɱɢɬɚɟɦ ɜɫɟ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ:  

 

.КɈɇ ɧɫ ɫɬɪ ɜɡɁ Ɂ Ɂ  ,  (18) 

 

1890 12,6 1902,6КɈɇɁ    ɪɭɛ.  

 

6.2.3 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

 

Ʉ ɚɦɨɪɬɢɡɢɪɭɟɦɨɦɭ ɢɦɭɳɟɫɬɜɭ ɨɬɧɨɫɹɬɫɹ ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ ɫɨ ɫɪɨɤɨɦ 

ɫɥɭɠɛɵ ɛɨɥɟɟ 12 ɦɟɫɹɰɟɜ ɢ ɫɬɨɢɦɨɫɬɶɸ ɛɨɥɟɟ 40 000 ɪɭɛ. ɉɨ ɨɫɬɚɥɶɧɵɦ 

ɨɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɚɦ ɚɦɨɪɬɢɡɚɰɢɹ ɧɟ ɧɚɱɢɫɥɹɟɬɫɹ, ɨɧɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 

ɫɩɢɫɵɜɚɸɬɫɹ ɧɚ ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

 

Ɍɚɛɥɢɰɚ 11 – Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɡɚ ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥ-
ɜɨ, 
ɲɬ. 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ ɛɟɡ 

ɇȾɋ, ɪɭɛ. 

ɋɪɨɤ 
ɷɤɫɩɥɭɚɬɚ-

ɰɢɢ, ɥɟɬ 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡɚ-

ɰɢɢ, % 

Ⱥɦɨɪɬɢɡɚɰɢɹ 
(ɝɨɞ), ɪɭɛ 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 1 54388,33 4 25 13597,08 
ȼɫɟɝɨ ɯ ɯ ɯ ɯ 13597,08 
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6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɣ ɫɭɦɦɵ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ 
 

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 12: 

 

Ɍɚɛɥɢɰɚ 12 – Ɂɚɬɪɚɬɵ ɧɚ ɦɟɬɨɞ ɬɟɧɡɨɦɟɬɪɢɢ  

 

ɇɚ ɪɢɫɭɧɤɟ 20 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ ɦɟɬɨɞ ɬɟɧɡɨɦɟɬɪɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 20 – Ƚɪɚɮɢɤ ɨɛɳɢɯ ɡɚɬɪɚɬ 
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З̌т̬̌ты ̦̌ 
элект̬оэ̦е̛̬̐̀

Ст̵̬̌о̏ые ̦̏̚о̭ы ̛ 
п̬о̴. т̬̥̌̏̌т̛̥̚ 

З̬̌̌̍от̦̌́ пл̌т̌ А̥о̬т̶̛̛̌̚о̦̦ые 
отч̛̭ле̛̦́

О̍щ̛е ̌̚т̬̌ты ̦̌ ̥етод те̦̚о̥ет̛̛̬, ̬у̍

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɭɦɦɚ, ɪɭɛɥɟɣ 
Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɨɧɬɚɠ 85780 
Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 0 
ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɢ ɩɪɨɮ. ɬɪɚɜɦɚɬɢɡɦ  1902,6 
Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 6300 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 13597,08 
ɂɬɨɝɨ: 107579,68 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɫɜɹɡɢ ɫ ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɡɚɞɚɱɚɦɢ, ɜ ɯɨɞɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɨɬɥɨɠɟɧɢɣ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜɨɡɦɨɠɧɵɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɬɟɯ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ 

ɡɚɤɭɩɨɪɢɜɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɋɪɚɜɧɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɬɨɞɨɜ ɩɨɡɜɨɥɢɥɨ ɜɵɹɜɢɬɶ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɢɡɭɱɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɛɵɥɨ 

ɫɮɨɪɦɢɪɨɜɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡɚɤɭɩɨɪɢɜɚɧɢɹ. 

ȼ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɯɪɚɧɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɞɚɧɧɨɟ ɪɟɲɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ. ɉɪɢɦɟɧɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɪɟɞɥɨɠɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɨ, ɬɚɤ ɤɚɤ ɜ ɧɵɧɟɲɧɢɣ ɦɨɦɟɧɬ 

ɨɬɫɭɬɫɬɜɭɸɬ ɢɧɵɟ ɜɚɪɢɚɧɬɵ ɪɟɲɟɧɢɹ ɫɥɨɠɢɜɲɟɣɫɹ ɩɪɨɛɥɟɦɵ, ɚ ɜɵɛɪɚɧɧɵɣ 

ɫɩɨɫɨɛ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ 

ɧɟɜɵɫɨɤɢɯ ɡɚɬɪɚɬɚɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɪɚɧɧɵɣ ɦɟɬɨɞ ɨɛɧɚɪɭɠɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ 

ɨɛɧɚɪɭɠɟɧɢɹ ɨɬɥɨɠɟɧɢɣ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ɘɌɆ – ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ; 

ɉȺȼ – ɉɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ; 

ȽɈɋɌ – Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ; 

ɑɋ – ɑɪɟɡɜɵɱɚɣɧɚɹ ɫɢɬɭɚɰɢɹ; 

ȾɗȽ – Ⱦɢɷɬɢɥɟɧɝɥɢɤɨɥɶ; 

Ɉɍ – Ɉɱɢɫɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

ȺɋɉɈ – Ⱥɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɟ ɨɬɥɨɠɟɧɢɹ; 

ɂɊɉ – ɂɧɞɭɤɰɢɨɧɧɨ-ɪɟɡɢɫɬɢɜɧɵɣ ɩɪɨɜɨɞɧɢɤ; 

ɇȾɋ – ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ; 

ɋɂɁ – ɋɪɟɞɫɬɜɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 

ɉɉɊ – ɉɪɨɟɤɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

 

1 Ɉɛɪɚɡɨɜɚɧɢɟ ɩɚɪɚɮɢɧɨɜɵɯ ɢ ɝɢɞɪɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɚɣɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɷɤɨɫɢɫɬɟɦɵ // «Ɋɨɫɩɚɣɩ». – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ros-pipe.ru/tekh_info/tekhnicheskie-stati/montazh-i-remont-

vodosnabzheniya-zhilykh-domov/obrazovanie-parafinovykh-i-gidratnykh-otlozheniy-

v/ 

2 Ʉɨɥɱɢɧ, Ⱥ. ȼ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɟɦɚ ɦɟɬɚɧɨɥɚ ɜ 

ɫɢɫɬɟɦɚɯ ɞɨɛɵɱɢ ɢ ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɝɚɡɚ : ɞɢɫ. … ɤɚɧɞ. ɬɟɯ. ɧɚɭɤ : 

05.02.13 / Ʉɨɥɱɢɧ Ⱥɥɟɤɫɚɧɞɪ ȼɥɚɞɢɦɢɪɨɜɢɱ. – ɍɮɚ, 2019. – 148 ɫ. 

3 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤɨɦɩɚɧɢɢ «ɉɪɚɜɢɥɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɜɢɡɢɢ, 

ɪɟɦɨɧɬɭ ɢ ɨɬɛɪɚɤɨɜɤɟ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚ ɨɛɴɟɤɬɚɯ ɉȺɈ 

«ɇɄ «Ɋɨɫɧɟɮɬɶ» № ɉ1-01.05 ɋ-0038 ȼȿɊɋɂə 1.00; 

4 ɂɫɬɨɦɢɧ, ȼ. Ⱥ., ɋɭɥɟɣɦɚɧɨɜ, Ɋ. ɋ., Ȼɭɪɦɢɫɬɪɨɜ, Ⱥ. Ƚ. ɢ ɞɪ. ɉɭɬɢ 

ɫɨɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɚ ɢɧɝɢɛɢɬɨɪɨɜ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɫɢɫɬɟɦɚɯ ɩɨɞɝɨɬɨɜɤɢ 

ɝɚɡɚ ɍɪɟɧɝɨɣɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ – Ɇ.: ȼɇɂɂɗɝɚɡɩɪɨɦ, 1987. - 48 ɫ. 

5 Ʉɷɪɪɨɥɥ, Ⱦ. Ƚɢɞɪɚɬɵ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. / Ⱦ. Ʉɷɪɪɨɥɥ – Ɇ., ɁȺɈ 

«ɉɪɟɦɢɭɦ ɂɧɠɢɧɢɪɢɧɝ», 2007. 

6 ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɨɬɥɨɠɟɧɢɹɦɢ ɩɚɪɚɮɢɧɚ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] : ɫɚɣɬ ɫɬɭɞɟɧɱɟɫɤɨɣ ɛɢɛɥɢɨɬɟɤɢ ɨɧɥɚɣɧ // «Studbooks». – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: 

https://studbooks.net/1412579/tovarovedenie/himicheskie_metody_borby_otlozheniy

ami_parafina_truboprovodah_sistemy_promyslovogo_sbora_nefti 

7 ɉɪɨɦɵɲɥɟɧɧɵɣ ɨɛɨɝɪɟɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɩɨɦɨɳɶɸ ɋɄɂɇ-ɫɢɫɬɟɦ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɚɣɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɷɤɨɫɬɟɦɵ // ɈɈɈ «ɋɩɟɰɢɚɥɶɧɵɟ 

ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://neftegaz.ru/analisis/equipment/329373-promyshlennyy-obogrev-

protyazhennykh-truboprovodov-s-pomoshchyu-skin-sistem/ 
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8 ɍɬɤɢɧ, Ⱥ. ȼ. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ 

ɞɢɚɝɧɨɫɬɢɤɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ // ɇɚɭɤɚ ɢ ɬɟɯɧɨɥɨɝɢɢ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. - 2001. - №1. - ɋ. 81-83. 

9 ȽɈɋɌ 21218 – 75 Ɋɚɡɞɟɥɢɬɟɥɢ ɪɟɡɢɧɨɜɵɟ ɲɚɪɨɜɵɟ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 

10 Advanced Bypass Pig. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

ɫɜɨɛɨɞɧɵɣ. ɋɫɵɥɤɚ ɧɚ ɪɟɫɭɪɫ: https://www.pigtek.com/products/advanced-bypass-

pig/  

11 Ɏɨɦɢɱɟɜ, Ⱥ. Ɉ. Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɡɚɫɬɪɟɜɚɧɢɹ ɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ 

ɩɨɥɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ // International Journal of Advanced Studies in Computer 

Engineering. – 2019. – ɋ.36-42; 

12  Ʉɚɥɢɧɢɱɟɧɤɨ, Ⱥ. ɇ. Ɋɟɝɢɫɬɪɚɰɢɹ ɩɪɨɯɨɠɞɟɧɢɹ ɜɧɭɬɪɢɬɪɭɛɧɵɯ 

ɨɛɴɟɤɬɨɜ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɚɤɭɫɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ // ȼɟɫɬɧɢɤ ɧɚɭɤɢ ɋɢɛɢɪɢ. – 

2013. – ɋ.50-55; 

13 Ɍɪɟɛɨɜɚɧɢɟ ɤ ɦɨɧɬɚɠɭ ɢ ɩɪɢɜɚɪɤɟ ɜɚɧɬɭɡɚ ɤ ɧɟɮɬɟɩɪɨɜɨɞɭ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɫɚɣɬ ɨɡɧɚɤɨɦɢɬɟɥɶɧɵɯ ɢ ɭɱɟɛɧɵɯ ɰɟɥɟɣ // 

ɉɨɡɧɚɣɤɚ.ɨɪɝ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://poznayka.org/s108182t1.html 

14 InnerVue™ PipeSuite Diagnostics Service. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: ɫɜɨɛɨɞɧɵɣ. ɋɫɵɥɤɚ ɧɚ ɪɟɫɭɪɫ: https://www.halliburton.com/en-

US/ps/pipeline-process-services/pipeline-services/innervue/innervue-

pipesuite.html?node-id=jegxdmk3  

15 Find-Block®. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɫɜɨɛɨɞɧɵɣ. 

ɋɫɵɥɤɚ ɧɚ ɪɟɫɭɪɫ: https://www.paradigm.eu/products/technology-category/find-

block  

16 Ɍɟɧɡɨɪɟɡɢɫɬɨɪ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɫɜɨɛɨɞɧɵɣ. 

ɋɫɵɥɤɚ ɧɚ ɪɟɫɭɪɫ: 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BD%D0%B7%D0%BE%D

1%80%D0%B5%D0%B7%D0%B8%D1%81%D1%82%D0%BE%D1%80 

17  Jesper, A. Non-invasive pressure measurement // Bachelor project. – 2016. 

– P.59. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɫɜɨɛɨɞɧɵɣ. ɋɫɵɥɤɚ ɧɚ ɪɟɫɭɪɫ: 
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https://projekter.aau.dk/projekter/files/225452728/Non_invasive_pressure_measurem

ent.pdf  

18 ɊȾ 39-132 – 94 ɉɪɚɜɢɥɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɜɢɡɢɢ, ɪɟɦɨɧɬɭ ɢ 

ɨɬɛɪɚɤɨɜɤɟ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

19 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ: ɭɱɟɛ.-ɦɟɬɨɞ. ɩɨɫɨɛɢɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɞɟɥɚ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / ɫɨɫɬ. : ȿ. ȼ. Ɇɭɫɢɹɱɟɧɤɨ,          

Ⱥ. ɇ. Ɇɢɧɤɢɧ. – ɗɥɟɤɬɪɨɧ. ɞɚɧ. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016; 

20 ɋɇɢɉ 41-01 – 2003 «Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ» 

21 ȽɈɋɌ 32569 – 2013 Ɍɪɭɛɨɩɪɨɜɨɞɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɬɚɥɶɧɵɟ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ ɢ 

ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ (ɫ ɉɨɩɪɚɜɤɨɣ). ȼɜɟɞ. 01.01.2015. – Ɇɨɫɤɜɚ : 

ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2015. – 137 ɫ. 

22 ɋɉ 51.13330.2011 Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 

ɋɇɢɉ 23-03-2003 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ : Ɇɢɧɪɟɝɢɨɧ 

Ɋɨɫɫɢɢ, 2010. – 41 ɫ. 

23 ȽɈɋɌ 12.1.012 – 2004. ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 

(ɋɋȻɌ). ȼɢɛɪɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. ȼɜɟɞ 01.07.2008. – 

Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2010. – 20 ɫ. 

24 ȽɈɋɌ 12.4.011 – 89 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ (ɋɋȻɌ). 

ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. ȼɜɟɞ. 

01.07.1990. – Ɇɨɫɤɜɚ : ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2004. – 8 ɫ. 

25 ȽɈɋɌ 12.1.007 – 76 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ (ɋɋȻɌ). 

ȼɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɫ 

ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). ȼɜɟɞ. 01.01.1977. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2007. – 7 ɫ. 

26 ɋɉ 12.13130.2009 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ 

ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ. ȼɜɟɞ. 

01.05.2009. – Ɇɨɫɤɜɚ : ɎȽɍ ȼɇɂɂɉɈ Ɇɑɋ Ɋɨɫɫɢɢ, 2009. – 31 ɫ. 
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27 ȽɈɋɌ 12.1.004 – 91 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ (ɋɋȻɌ). 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). ȼɜɟɞ. 

01.07.1992. – Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2006. – 68 ɫ. 

28 ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɉɍɗ Ɉɬ 08.07.2002 № 204. 

29 Ɏɟɞɟɪɚɥɶɧɚɹ ɫɥɭɠɛɚ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɢ 

ɚɬɨɦɧɨɦɭ ɧɚɞɡɨɪɭ ɩɪɢɤɚɡ ɨɬ 12 ɦɚɪɬɚ 2013 ɝɨɞɚ N 101 Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 

Ɏɟɞɟɪɚɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ «ɉɪɚɜɢɥɚ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɧɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ»; 

30 ɋɉ 4.13130.2009 «ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. Ɉɝɪɚɧɢɱɟɧɢɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɨɛɴɟɤɬɚɯ ɡɚɳɢɬɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɴɟɦɧɨ 

ɩɥɚɧɢɪɨɜɨɱɧɵɦ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɹɦ»; 

31 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɧɚ ɧɟɮɬɹɧɵɯ ɢ ɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɇɄ Ɋɨɫɧɟɮɬɶ; 

32 ȽɈɋɌ 12.1.007 – 76 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ (ɋɋȻɌ). 

ȼɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɫ 

ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2); 

33 ȽɈɋɌ 17.5.3.04 – 83 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ. Ɂɟɦɥɢ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɡɟɦɟɥɶ. – ȼɜɟɞ. 01.07.1984. – Ɇɨɫɤɜɚ : ɂɉɄ ɂɡɞɚɬɟɥɶɫɬɜɨ 

ɫɬɚɧɞɚɪɬɨɜ, 2002. – 55.  

34 ɋɌɈ 4.2-07 – 2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɩɨɫɬɪɨɟɧɢɸ ɢ ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. – 

ȼɜɟɞ. 09.01.2014. – Ʉɪɚɫɧɨɹɪɫɤ : ɂɉɄ ɋɎɍ, 2014. – 60. 



  



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «Ɇɟɬɨɞɵ 
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РЕФЕРАТ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɟɬɨɞɵ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 

ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɚɬɨ- ɢ ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ» 

ɫɨɞɟɪɠɢɬ 87 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 33 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 

ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɛɴɟɤɬ ȼКɊ: ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɭɫɬɨɜɨɣ ɩɥɨɳɚɞɤɢ 

ɘɪɭɛɱɟɧɨ-Тɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 

Цɟɥɶ ɪɚɛɨɬɵ: ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɦɟɬɨɞ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɚɬɨ- ɢ 

ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ.       

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ; 

 ɫɪɚɜɧɢɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɬɢɯ ɫɩɨɫɨɛɨɜ; 

 ɫɮɨɪɦɢɪɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ. 

Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ: 

 ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɨɜ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢɡɭɱɢɬɶ 

ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, ɜɨɡɦɨɠɧɵɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ «ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ 

ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɥɨɠɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ 

ɪɚɛɨɬ, ɩɪɢɜɟɞɟɧɵ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ 

ɩɨɫɥɟɞɫɬɜɢɣ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɬɟɱɟɧɢɟ 

ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ. 
 


