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ɊȿɎȿɊАɌ 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «ɋɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɥɨɤɭɥɹɧɬɨɜ ɩɪɢ ɨɱɢɫɬɤɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ» 

ɫɨɞɟɪɠɢɬ 105 ɫɬɪɚɧɢɰ, ɜɤɥɸɱɚɟɬ 17 ɬɚɛɥɢɰ, 14 ɪɢɫɭɧɤɨɜ, 58 ɥɢɬɟɪɚɬɭɪɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɢ 8 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɈɑɂɋɌɄȺ ɋɌɈɑɇɕɏ ȼɈȾ, ɎɅɈɌȺɐɂə, ɇȿɎɌȿɋɈȾȿɊɀȺɓɂȿ 

ɋɌɈɄɂ, ɎɅɈɄɍɅəɇɌ, ɋɇɂɀȿɇɂȿ ɗɄɈɅɈȽɂɑɋȿɄɂɏ ɊɂɋɄɈȼ.  

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ.  

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɨɛɪɚɛɨɬɤɢ ɢ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɫɜɨɣɫɬɜ ɜɨɞɵ. 

ɐɟɥɢ ɪɚɛɨɬɵ: 

 ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɟɞɩɪɢɹɬɢɣ;  

 ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫ ɩɨɦɨɳɶɸ ɮɥɨɤɭɥɹɧɬɨɜ;  

 ɫɧɢɠɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɨɬ ɫɛɪɨɫɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ. 
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АɇɇɈɌАɐɂə 

ɤ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ  

ɧɚ ɬɟɦɭ: ɋɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢя ɮɥɨɤɭɥяɧɬɨɜ ɩɪɢ 
ɨɱɢɫɬɤɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 
Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɜɵɩɨɥɧɟɧɚ ɧɚ 105 ɫɬɪɚɧɢɰɚɯ, ɜɤɥɸɱɚɟɬ 17 ɬɚɛɥɢɰ, 

58 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ. 

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɨɜ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 

ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫ ɩɨɦɨɳɶɸ 

ɮɥɨɤɭɥɹɧɬɨɜ. 

ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɢɬ ɜɜɟɞɟɧɢɟ, ɞɟɜɹɬɶ ɝɥɚɜ, ɢɬɨɝɨɜɨɟ 

ɡɚɤɥɸɱɟɧɢɟ ɩɨ ɪɚɛɨɬɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɫɬɚɜɢɬɫɹ ɩɪɨɛɥɟɦɚ, ɰɟɥɶ ɢ ɡɚɞɚɱɢ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɩɨ ɬɟɦɚɬɢɤɟ ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɢ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɞɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ.  

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɨɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ.  

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ.  

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

ȼ ɲɟɫɬɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 

ɫɯɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɮɥɨɤɭɥɹɧɬɚɦɢ Praestol ɢ ɩɪɟɞɥɚɝɚɟɦɵɦɢ 

ɮɥɨɤɭɥɹɧɬɚɦɢ Superflock. 

ȼ ɫɟɞɶɦɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɚ ɨɰɟɧɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ. 
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ȼ ɜɨɫɶɦɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɯɟɦɵ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

ȼ ɞɟɜɹɬɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɢɫɤɚ ɪɚɡɥɢɜɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɩɨ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɟ. 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

ɤɚɮɟɞɪɚ «ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 
 

 
ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
_____  Ɍ.Ⱥ.Ʉɭɥɚɝɢɧɚ 
 ɩɨɞɩɢɫɶ     
« _____»   _______  2019 ɝ. 

 
 

 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 
 
 

ɋɬɭɞɟɧɬɭ: Ⱦɟɦɱɟɧɤɨ Ⱦɚɪɢɧɟ ȼɥɚɞɢɦɢɪɨɜɧɟ 

Ƚɪɭɩɩɚ Ɏɗ17-09Ɇ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 20.04.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ 

ɛɟɡɨɩɚɫɧɨɫɬɶ» ɩɪɨɝɪɚɦɦɚ 20.04.01.03 «ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɜ ɬɟɯɧɨɫɮɟɪɟ» 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɋɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɥɨɤɭɥɹɧɬɨɜ ɩɪɢ ɨɱɢɫɬɤɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: № 4195 ɨɬ 01.04.2019 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ, ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ, ɞɨɰɟɧɬ ɉɂ ɋɎɍ 

ɤɚɮɟɞɪɚ «ɂɗɢȻɀȾ» 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɫɩɪɚɜɨɱɧɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɭɱɟɛɧɚɹ ɥɢɬɟɪɚɬɭɪɚ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ȼɜɟɞɟɧɢɟ; Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ; Ɇɟɬɨɞɵ ɢ 

ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ 

ɢɫɫɥɟɞɨɜɚɧɢɹ; Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; Ɋɚɫɱɟɬ 

ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɋɪɚɜɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 

ɫɯɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɮɥɨɤɭɥɹɧɬɚɦɢ Praestol ɢ ɩɪɟɞɥɚɝɚɟɦɵɦɢ 

ɮɥɨɤɭɥɹɧɬɚɦɢ Superalock; Ɉɰɟɧɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ; 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ; Ɋɚɫɱɟɬ ɪɢɫɤɚ ɪɚɡɥɢɜɚ 

ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; Ɂɚɤɥɸɱɟɧɢɟ; ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 
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ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ 

ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: 

Ʌɢɫɬ 1. Ⱥɩɩɚɪɚɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ ɜɨɞɨɨɱɢɫɬɤɢ ɧɚ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ; 

Ʌɢɫɬ 2. Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɚɩɩɚɪɚɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ 

ɜɨɞɨɨɱɢɫɬɤɢ ɧɚ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ; 

Ʌɢɫɬ 3. Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɤɨɧɬɚɤɬɧɨ-ɮɥɨɤɭɥɹɰɢɨɧɧɚɹ ɤɚɦɟɪɚ; 

Ʌɢɫɬ 4. ɇɚɩɨɪɧɨ-ɤɜɚɪɰɟɜɵɣ ɮɢɥɶɬɪ;  

Ʌɢɫɬ 5. ɍɎ-ɭɫɬɚɧɨɜɤɚ; 

Ʌɢɫɬ 6. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ;  

Ʌɢɫɬ 7. Ⱦɟɪɟɜɨ ɨɬɤɚɡɨɜ ɪɚɡɥɢɜɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

Ʌɢɫɬ 8. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ.  

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                                    ________           ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ 
                                                                      (ɩɨɞɩɢɫɶ) 

 
 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                 ________          Ⱦ.ȼ. Ⱦɟɦɱɟɧɤɨ 
                                                                                                                        (ɩɨɞɩɢɫɶ)                  
 
                                                                                    « ___»__________2019 ɝ. 
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ȼȼȿȾȿɇɂȿ 
 

ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɟɞɩɨɥɚɝɚɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɱɬɨ ɜɩɨɫɥɟɞɫɬɜɢɢ 

ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɫɛɪɨɫɵ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ.  

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɚɬɟɧɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɜɨɩɪɨɫɚɦ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɫɜɹɳɟɧɵ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɪɚɛɨɬɵ. Ɉɞɧɚɤɨ ɜ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɦɟɪɟ ɨɫɜɟɳɟɧɵ ɦɟɬɨɞɵ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɷɤɨɥɨɝɢɢ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 

ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɧɨɜɵɯ ɧɚɭɤɨɟɦɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɡɚɬɪɚɬ, ɚ ɬɚɤ ɠɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɢɫɬɟɦ ɢ ɤɨɦɩɥɟɤɫɨɜ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɱɢɫɬɤɟ ɜɨɞɵ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɛɨɥɶɲɢɟ, ɦɚɫɫɢɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɛɴɟɤɬɵ, ɢɦɟɸɬ 

ɨɱɢɫɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫ ɛɨɥɶɲɨɣ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɶɸ ɢɫɩɚɪɟɧɢɹ, ɨɛɪɟɦɟɧɢɬɟɥɶɧɵ 

ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɱɬɨ ɭɞɨɪɨɠɚɟɬ, ɭɫɥɨɠɧɹɟɬ ɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɪɚɡɥɢɱɧɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ. 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɹɜɥɹɟɬɫɹ 

ɫɨɡɞɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ, ɚ ɬɚɤɠɟ ɦɨɞɟɪɧɢɡɚɰɢɹ ɢɡɜɟɫɬɧɵɯ ɭɠɟ ɦɟɬɨɞɨɜ 

ɨɱɢɫɬɤɢ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɤɚɱɟɫɬɜɭ 

ɜɨɞɵ ɢ ɫɨɡɞɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢ ɡɚɦɤɧɭɬɵɯ ɛɟɫɫɬɨɱɧɵɯ ɢɥɢ ɦɚɥɨɨɬɯɨɞɧɵɯ ɫɢɫɬɟɦ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. Ɍɚɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɦɟɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɢ ɦɟɬɨɞɨɜ ɞɨɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɛɥɚɝɨɞɚɪɹ ɫɨɡɞɚɧɢɸ ɞɟɲɟɜɵɯ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɨɛɪɚɛɨɬɤɢ ɢ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɫɜɨɣɫɬɜ ɜɨɞɵ. 
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ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɞɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɩɨɦɨɳɶɸ ɮɥɨɤɭɥɹɧɬɨɜ ɢ ɫɧɢɠɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɨɬ 

ɫɛɪɨɫɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ɛɵɥɢ ɪɟɲɟɧɵ ɡɚɞɚɱɢ:  

1. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ; 

2. Ȼɵɥɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɵ ɦɟɬɨɞɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɢ ɭɫɬɪɨɣɫɬɜɚ 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɨɦɨɳɶɸ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɮɥɨɤɭɥɹɰɢɨɧɧɨ-ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɛɥɨɤɚ;  

3. Ⱦɨɫɬɢɝɧɭɬɨ ɫɧɢɠɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɨɬ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɚɤɬɭɚɥɶɧɵɟ ɢ 

ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜɟɳɟɫɬɜ: ɮɢɥɶɬɪɨɜɚɧɢɹ, ɫɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɢɤɢ ɤɢɧɟɬɢɱɟɫɤɢɯ 

ɢɡɦɟɪɟɧɢɣ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚ ɉɈ, ɩɨɞɬɜɟɪɠɞɟɧɚ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɢɤɚɦ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɢɛɨɪɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɬɪɟɛɭɟɦɭɸ ɬɨɱɧɨɫɬɶ 

ɢ ɧɚɞɟɠɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. 
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1 Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ  

1.1 Ɉɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ 

Ƚɥɚɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɣ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɹɜɥɹɸɬɫɹ 

ɞɨɛɵɜɚɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ. ɇɚ ɤɚɠɞɨɦ ɢɡ ɡɚɜɨɞɨɜ ɨɛɴɟɦɵ ɨɬɯɨɞɨɜ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫɨɫɬɚɜɥɹɸɬ ɫɨɬɧɢ ɬɵɫɹɱ ɤɭɛɨɦɟɬɪɨɜ. Ȼɨɥɶɲɢɧɫɬɜɨ ɯɪɚɧɢɥɢɳ 

ɬɚɤɢɯ ɨɬɯɨɞɨɜ ɭɠɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɟɫɹɬɢɥɟɬɢɣ ɫɬɚɥɢ ɧɚɫɬɨɹɳɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ 

ɬɚɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ [1]. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɡɚɝɪɹɡɧɟɧɢɣ ɫɬɨɱɧɵɯ 

ɜɨɞ [2]:  

- ɦɢɧɟɪɚɥɶɧɵɟ, ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɩɟɫɨɤ, ɝɥɢɧɢɫɬɵɟ ɱɚɫɬɢɰɵ, ɪɚɫɬɜɨɪɵ 

ɫɨɥɟɣ, ɤɢɫɥɨɬ, ɚ ɬɚɤɠɟ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɜɟɳɟɫɬɜɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɫɬɨɱɧɵɟ ɜɨɞɵ 

ɩɪɢ ɨɬɞɟɥɟɧɢɢ ɢɯ ɨɬ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ;  

- ɨɪɝɚɧɢɱɟɫɤɢɟ – ɧɟɮɬɶ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɨɪɝɚɧɢɱɟɫɤɢɦ ɡɚɝɪɹɡɧɟɧɢɟɦ 

ɩɥɚɫɬɨɜɵɯ ɜɨɞ, ɢɡɜɥɟɤɚɟɦɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɹɧɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɫɬɨɱɧɵɯ 

ɜɨɞɚɯ ɩɨɥɭɱɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɩɚɞɚɧɢɹ ɜ ɧɢɯ ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢɥɢ 

ɪɟɚɝɟɧɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ 

ɜɢɞɵ ɫɬɨɱɧɵɯ ɜɨɞ [3]:  

- ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ - ɜɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɢɥɢ ɩɪɢ ɞɨɛɵɱɟ ɢ ɨɛɨɝɚɳɟɧɢɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, 

ɚ ɬɚɤɠɟ ɜɨɞɵ ɨɬ ɨɯɥɚɠɞɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɢ ɚɝɪɟɝɚɬɨɜ. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɱɧɵɟ 

ɜɨɞɵ ɞɟɥɹɬɫɹ ɧɚ: ɭɫɥɨɜɧɨ ɱɢɫɬɵɟ (ɨɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ, ɧɟɡɚɝɪɹɡɧɹɸɳɚɹɫɹ ɜ 

ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ) ɢ ɡɚɝɪɹɡɧɟɧɧɵɟ. 

- ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɨɫɬɭɩɚɸɬ ɨɬ ɭɦɵɜɚɥɶɧɢɤɨɜ, ɞɭɲɟɣ, ɭɛɨɪɧɵɯ ɢ 

ɫɦɵɜɚ ɩɨɥɨɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɡɞɚɧɢɣ ɢ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ;  

- ɚɬɦɨɫɮɟɪɧɵɟ ɜɨɞɵ ɨɛɪɚɡɭɸɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɜɵɩɚɞɟɧɢɹ ɚɬɦɨɫɮɟɪɧɵɯ 

ɨɫɚɞɤɨɜ ɧɚ ɩɪɨɟɡɞɵ, ɩɥɨɳɚɞɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɢ ɪɟɡɟɪɜɭɚɪɧɵɯ 

ɩɚɪɤɨɜ, ɚ ɬɚɤɠɟ ɧɚ ɞɪɭɝɢɟ ɩɥɨɳɚɞɢ ɡɚɜɨɞɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ.  
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ȼɫɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɨɱɢɫɬɤɟ. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɬɚɤɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɟ, ɤɚɤ [4]:  

- ɦɟɯɚɧɢɱɟɫɤɢɟ (ɩɪɨɰɟɠɢɜɚɧɢɟ, ɰɟɧɬɪɨɛɟɠɧɨɟ ɨɬɞɟɥɟɧɢɟ, ɨɬɫɬɚɢɜɚɧɢɟ, 

ɮɢɥɶɬɪɨɜɚɧɢɟ);  

- ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ (ɮɥɨɬɚɰɢɹ, ɫɨɪɛɰɢɹ, ɷɤɫɬɪɚɤɰɢɹ, ɤɨɚɝɭɥɹɰɢɹ, 

ɮɥɨɤɭɥɹɰɢɹ);  

- ɯɢɦɢɱɟɫɤɢɟ (ɢɨɧɧɵɣ ɨɛɦɟɧ, ɧɟɣɬɪɚɥɢɡɚɰɢɹ, ɨɤɢɫɥɟɧɢɟ);  

- ɛɢɨɥɨɝɢɱɟɫɤɢɟ (ɩɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ, ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɭɫɥɨɜɢɹ).  

1.2 ɋɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ  

ɉɪɢ ɜɵɛɨɪɟ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɨɤɚ ɨɩɪɟɞɟɥɹɸɳɢɦɢ 

ɮɚɤɬɨɪɚɦɢ ɹɜɥɹɸɬɫɹ: ɪɚɫɯɨɞ ɫɬɨɤɚ, ɢɫɯɨɞɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 

ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɩɨ ɜɫɟɦ 

ɧɨɪɦɢɪɭɟɦɵɦ ɡɚɝɪɹɡɧɟɧɢɹɦ.  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɰɟɥɨɝɨ 

ɪɹɞɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɛɢɪɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɨɱɢɫɬɤɢ, ɨɫɧɨɜɭ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ. ɉɪɢ ɷɬɨɦ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ [5, 6], ɚ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɚ ɨɱɢɫɬɤɢ ɦɨɠɟɬ 

ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ [7, 8] ɢɥɢ ɩɨɫɥɟɞɭɸɳɚɹ [9] ɨɛɪɚɛɨɬɤɚ 

ɫɬɨɤɨɜ.  

Ʉɪɨɦɟ ɨɬɫɬɚɢɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɚɝɟɧɬɨɜ (ɤɨɚɝɭɥɹɰɢɹ, ɮɥɨɤɭɥɹɰɢɹ, 

ɢɯ ɤɨɦɛɢɧɚɰɢɢ) ɢɥɢ ɛɟɡ ɧɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ 

ɮɢɥɶɬɪɨɜɚɧɢɟ, ɮɥɨɬɚɰɢɸ, ɫɨɪɛɰɢɸ, ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ, ɯɥɨɪɢɪɨɜɚɧɢɟ, 

ɨɡɨɧɢɪɨɜɚɧɢɟ [10]. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ 

Ɇɟɬɨɞɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɦ 

ɪɚɡɞɟɥɟɧɢɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɡɜɨɥɹɟɬ ɢɡɜɥɟɤɚɬɶ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɝɪɭɛɨɞɢɫɩɟɪɫɧɨɦ (ɤɚɩɟɥɶɧɨɦ) ɫɨɫɬɨɹɧɢɢ. ɉɨɷɬɨɦɭ ɦɟɬɨɞɵ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɥɢɲɶ ɫɨɜɦɟɫɬɧɨ ɫ ɞɪɭɝɢɦɢ, ɛɨɥɟɟ ɬɨɧɤɢɦɢ.  
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ɂɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ ɪɟɲɟɬɤɢ, ɩɟɫɤɨɥɨɜɤɢ, 

ɧɟɮɬɟɥɨɜɭɲɤɢ, ɨɬɫɬɨɣɧɢɤɢ ɢ ɞɪɭɝɢɟ, ɤɚɤ ɩɪɚɜɢɥɨ ɡɚɞɟɪɠɢɜɚɸɬ ɨɫɧɨɜɧɭɸ ɦɚɫɫɭ 

ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɩɟɫɨɤ, ɡɟɦɥɹ ɢ ɬ.ɞ.), 

ɡɚɳɢɳɚɹ ɨɬ ɢɡɧɨɫɚ ɢ ɡɚɛɢɜɚɧɢɹ ɩɨɫɥɟɞɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɨɪɭɠɟɧɢɹ.  

ɑɚɫɬɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜɫɩɥɵɜɚɟɬ ɜ ɜɢɞɟ ɩɥɟɧɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɨɞɵ, 

ɱɚɫɬɶ, ɩɨɤɪɵɜɚɹ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɟ ɩɪɢɦɟɫɢ, ɨɩɭɫɤɚɟɬɫɹ ɧɚ ɞɧɨ.  

ɉɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ ɧɚɢɛɨɥɶɲɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɩɨɥɭɱɢɥɢ ɩɟɫɤɨɥɨɜɤɢ, ɦɚɫɥɨ-, ɛɟɧɡɨɭɥɨɜɢɬɟɥɢ, ɧɟɮɬɟɥɨɜɭɲɤɢ, 

ɨɬɫɬɨɣɧɢɤɢ, ɚ ɬɚɤɠɟ ɪɟɲɟɬɤɢ, ɫɟɬɤɢ, ɤɨɚɥɟɫɰɢɪɭɸɳɢɟ ɜɪɚɳɚɸɳɢɟ ɞɢɫɤɢ, 

ɝɢɞɪɨɰɢɤɥɨɧɵ ɢ ɮɢɥɶɬɪɵ [6, 10-14]. 

ɉɟɫɤɨɥɨɜɤɢ 

ɉɟɫɤɨɥɨɜɤɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɭɞɚɥɹɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɟ ɩɪɢɦɟɫɢ, ɚ ɬɚɤɠɟ ɱɚɫɬɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɫɯɟɦɚɯ ɨɱɢɫɬɤɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɦɟɠɞɭ ɪɟɲɟɬɤɚɦɢ ɢ ɩɟɪɜɢɱɧɵɦɢ ɨɬɫɬɨɣɧɢɤɚɦɢ 

ɢɥɢ ɧɟɮɬɟɥɨɜɭɲɤɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɢɯ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɟɫɤɨɥɨɜɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ 

ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ. Ɉɧɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɪɚɫɯɨɞɟ ɫɬɨɱɧɵɯ ɜɨɞ ɛɨɥɟɟ 100 ɦ3/ɱ. ɉɪɢ ɦɟɧɶɲɟɦ ɪɚɫɯɨɞɟ 

ɨɱɢɳɚɟɦɵɯ ɜɨɞ ɢɫɩɨɥɶɡɭɸɬ ɳɟɥɟɜɵɟ ɩɟɫɤɨɥɨɜɤɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɬɨɪɵɯ ɧɢɠɟ.  

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɫɤɨɥɨɜɤɢ ɡɚɞɟɪɠɢɜɚɸɬ 15-20 % 

ɦɢɧɟɪɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ ɢɡ ɫɬɨɤɨɜ.  

ɇɟɮɬɟɥɨɜɭɲɤɢ  

ɇɟɮɬɟɥɨɜɭɲɤɢ ɫɥɭɠɚɬ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɢɡ ɫɬɨɤɨɜ ɨɫɧɨɜɧɨɣ ɦɚɫɫɵ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɞɨ 90-95 %).  

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ ɧɟɮɬɟɥɨɜɭɲɤɢ ɦɨɝɭɬ ɛɵɬɶ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, ɜɟɪɬɢɤɚɥɶɧɵɟ, ɪɚɞɢɚɥɶɧɵɦɢ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɷɮɮɟɤɬɢɜɧɨ ɭɞɚɥɹɬɶ ɤɚɤ ɩɥɚɜɚɸɳɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 

ɜɨɞɵ, ɬɚɤ ɢ ɨɫɚɞɨɤ [12]. 
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ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɥɨɜɭɲɤɚɯ 

ɫɨɫɬɚɜɥɹɟɬ 60-70 %. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɧɟɮɬɟɥɨɜɭɲɟɤ 

ɩɪɢɦɟɧɹɸɬ ɬɨɧɤɨɫɥɨɣɧɨɟ ɨɬɫɬɚɢɜɚɧɢɟ.  

Ɏɢɥɶɬɪɵ  

ȼ ɤɚɱɟɫɬɜɟ ɮɢɥɶɬɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢɦɟɧɹɸɬ ɤɜɚɪɰɟɜɵɣ ɩɟɫɨɤ, 

ɤɟɪɚɦɡɢɬ, ɝɪɚɮɢɬ, ɤɨɤɫ, ɩɨɥɢɦɟɪɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ, 

ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ ɢ ɞɪ.), ɚ ɬɚɤɠɟ ɫɟɬɤɢ, ɧɟɬɤɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ 

ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɜɨɥɨɤɨɧ ɢ ɬ.ɞ. ɉɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɮɢɥɶɬɪɭɟɦɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɭɞɚɥɹɟɬɫɹ ɞɨ 95 % ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ [9,16-18].   

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɲɟɞɲɢɯ ɧɟɮɬɟɥɨɜɭɲɤɢ ɢ ɫɨɞɟɪɠɚɳɢɯ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɟ ɢ 

ɪɚɫɬɜɨɪɟɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ. ȼɵɞɟɥɟɧɢɟ ɢɯ ɫɟɞɢɦɟɧɬɚɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ 

ɜɨɡɦɨɠɧɨ ɩɨɫɥɟ ɭɤɪɭɩɧɟɧɢɹ ɱɚɫɬɢɰ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɚɝɭɥɹɰɢɢ ɢ 

ɮɥɨɤɭɥɹɰɢɢ ɢɥɢ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ. ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɮɥɨɬɚɰɢɹ ɢ 

ɫɨɪɛɰɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ 

ɢɫɩɨɥɶɡɭɸɬ ɢɨɧɧɵɣ ɨɛɦɟɧ, ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɸ, ɨɛɪɚɬɧɵɣ ɨɫɦɨɫ, ɷɤɫɬɪɚɤɰɢɸ ɢ 

ɞɪɭɝɢɟ ɦɟɬɨɞɵ. [10-12]. 

Ʉɨɚɝɭɥɹɰɢɹ  

ɉɨɫɥɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɨɫɬɚɜɲɢɟɫɹ ɜ ɜɨɞɟ ɱɚɫɬɢɰɵ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɨɛɪɚɡɭɸɬ ɷɦɭɥɶɫɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶɸ 

ɞɢɫɩɟɪɫɧɨɫɬɢ, ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɢ ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɱɚɫɬɢɰ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬ [12] ɢɡɜɟɫɬɶ ɜ ɱɢɫɬɨɦ ɜɢɞɟ ɢ ɜ ɫɦɟɫɢ ɫ 

ɭɝɥɟɤɢɫɥɵɦ ɝɚɡɨɦ, ɫ ɫɨɥɹɦɢ ɯɥɨɪɧɨɝɨ ɢ ɫɟɪɧɨɤɢɫɥɨɝɨ ɠɟɥɟɡɚ ɢ ɚɥɸɦɢɧɢɹ, ɫ 

ɮɨɫɮɚɬɚɦɢ, ɫɨɟɞɢɧɟɧɢɹɦɢ ɯɪɨɦɚ ɢɥɢ ɤɚɥɶɰɢɹ ɫ ɝɥɢɧɨɣ, ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɢɥɢ 

ɫɭɥɶɮɚɬɨɦ ɦɟɞɢ ɢ ɬ.ɞ. 

ȼ ɪɚɛɨɬɟ [12] ɨɬɦɟɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɤɨɚɝɭɥɹɰɢɟɣ: ɩɪɨɫɬɨɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɚɩɩɚɪɚɬɭɪɵ, ɧɟɜɵɫɨɤɚɹ 

ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨ ɢ ɩɪɨɫɬɨ 

ɭɜɟɥɢɱɢɜɚɬɶ ɢɥɢ ɭɦɟɧɶɲɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɞɨɛɚɜɥɹɟɦɵɯ ɪɟɚɝɟɧɬɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɩɪɢɦɟɧɹɬɶ ɤɨɚɝɭɥɹɰɢɸ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ 
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ɫɬɨɱɧɵɯ ɜɨɞ; ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɪɵɜɚɬɶ ɩɪɨɰɟɫɫ ɜ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɫɬɨɱɧɵɯ ɜɨɞ 

ɢ ɜɨɡɨɛɧɨɜɥɹɬɶ ɟɝɨ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɫɬɨɤɨɜ ɜɧɨɜɶ, ɩɪɢ ɷɬɨɦ ɩɟɪɟɪɵɜɵ ɧɟ ɜɥɢɹɸɬ 

ɧɚ ɩɪɨɬɟɤɚɧɢɟ ɩɪɨɰɟɫɫɚ.  

ɇɟɞɨɫɬɚɬɤɢ ɭɤɚɡɚɧɵ ɜ ɪɚɛɨɬɟ [11]: ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɨɥɶɲɢɟ ɞɨɡɵ, ɚ ɜ ɫɜɹɡɢ ɫ 

ɷɬɢɦ ɢ ɪɚɫɯɨɞ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɚɝɭɥɹɧɬɨɜ; ɨɛɪɚɡɨɜɚɧɢɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɨɜ 

ɨɫɚɞɤɨɜ ɛɨɥɶɲɨɣ ɜɥɚɠɧɨɫɬɢ, ɬɪɭɞɧɨɩɨɞɞɚɸɳɢɯɫɹ ɨɛɟɡɜɨɠɢɜɚɧɢɸ.  

Ɏɥɨɬɚɰɢɹ 

ɉɪɢ ɮɥɨɬɚɰɢɢ ɢɡɜɥɟɱɟɧɢɟ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɡɵɪɶɤɚɦɢ ɜɨɡɞɭɯɚ ɢɥɢ ɫɦɟɫɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ, 

ɜɜɟɞɟɧɧɵɯ ɜ ɜɨɞɭ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ [11, 19, 20]. 

Ɉɛɵɱɧɨ ɩɪɢɥɢɩɚɧɢɟ ɱɚɫɬɢɰ ɜɨɡɞɭɯɚ ɢɥɢ ɞɪɭɝɨɝɨ ɝɚɡɚ ɤ ɢɡɜɥɟɤɚɟɦɨɣ 

ɤɚɤɨɝɨ-ɥɢɛɨ ɜɢɞɚ ɱɚɫɬɢɰɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɩɨɥɧɵɦ ɫɦɚɱɢɜɚɧɢɟɦ ɩɨɫɥɟɞɧɟɣ ɜɨɞɨɣ, 

ɬ.ɟ. ɟɟ ɝɢɞɪɨɮɨɛɧɨɫɬɶɸ. ɑɟɦ ɜɵɲɟ ɝɢɞɪɨɮɨɛɧɨɫɬɶ ɢɡɜɥɟɤɚɟɦɵɯ ɩɪɢɦɟɫɟɣ, ɬɟɦ 

ɛɨɥɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ ɢɯ ɡɚɤɪɟɩɥɟɧɢɹ ɧɚ ɩɭɡɵɪɶɤɚɯ ɜɨɡɞɭɯɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɮɥɨɬɚɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɚ 

ɩɪɢ ɢɡɜɥɟɱɟɧɢɢ ɩɪɢɦɟɫɟɣ, ɨɛɥɚɞɚɸɳɢɯ ɩɪɢɪɨɞɧɨɣ ɝɢɞɪɨɮɨɛɧɨɫɬɶɸ ɬɚɤɢɯ, ɤɚɤ 

ɧɟɮɬɶ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɚɝɭɥɹɧɬɨɜ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɨɜ ɫɟɪɧɨɤɢɫɥɨɝɨ ɚɥɸɦɢɧɢɹ, 

ɠɟɥɟɡɚ ɢ ɞɪ.) ɢ ɮɥɨɤɭɥɹɧɬɨɜ (ɩɨɥɢɜɢɧɢɥɨɜɵɣ ɫɩɢɪɬ, ɩɨɥɢɚɤɪɢɥɚɦɢɞ, 

ɩɨɥɢɷɬɢɥɟɧɨɤɫɢɞ) ɡɧɚɱɢɬɟɥɶɧɨ ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬɫɹ ɩɪɨɰɟɫɫ ɮɥɨɬɚɰɢɢ 

ɡɚɝɪɹɡɧɟɧɢɣ, ɬɚɤ ɤɚɤ ɩɨɜɵɲɚɟɬɫɹ ɝɢɞɪɨɮɨɛɢɡɚɰɢɹ ɱɚɫɬɢɰ [21, 22]. ɗɬɨ ɦɨɠɟɬ 

ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɢ ɫ ɩɨɦɨɳɶɸ ɫɨɛɢɪɚɬɟɥɟɣ ɤɚɬɢɨɧɧɨɝɨ ɬɢɩɚ (ɫɦɟɫɶ 

ɫɨɥɹɧɨɤɢɫɥɵɯ ɫɨɥɟɣ ɩɟɪɜɢɱɧɵɯ ɚɥɢɮɚɬɢɱɟɫɤɢɯ ɚɦɢɧɨɜ, ɩɨɥɢɷɬɢɥɟɧɚɦɢɧ ɢ ɞɪ.) 

[23]. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ ɤɨɚɝɭɥɹɧɬɚɦɢ ɪɚɫɯɨɞ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɫɨɛɢɪɚɬɟɥɟɣ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɨɤɪɚɳɚɟɬɫɹ ɨɛɴɟɦ ɲɥɚɦɨɜɨɝɨ 

ɨɫɚɞɤɚ.  

ɂɡ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ, ɩɨɜɵɲɚɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɮɥɨɬɚɰɢɢ, 

ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜɦɟɫɬɟ ɫ ɤɨɚɝɭɥɹɰɢɟɣ 

ɩɪɢɦɟɫɟɣ, ɨɩɬɢɦɢɡɚɰɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɪɟɞɵ.  

Ⱥɞɫɨɪɛɰɢɹ 
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ɒɢɪɨɤɨɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɪɟɚɝɟɧɬɧɵɟ ɦɟɬɨɞɵ ɜ ɨɱɢɫɬɤɟ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚɪɹɞɭ ɫ ɤɨɚɝɭɥɹɰɢɟɣ ɢ ɮɥɨɤɭɥɹɰɢɟɣ ɜɤɥɸɱɚɸɬ 

ɚɞɫɨɪɛɰɢɸ. Ʉɚɤ ɨɬɦɟɱɟɧɨ ɜ [11], ɚɞɫɨɪɛɰɢɹ – ɷɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɣ 

ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɱɢɳɚɬɶ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɞɨ ɥɸɛɨɝɨ 

ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɛɟɡ ɜɧɟɫɟɧɢɹ ɜ ɜɨɞɭ ɤɚɤɢɯ-ɥɢɛɨ ɜɬɨɪɢɱɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɚɞɫɨɪɛɟɧɬɨɜ ɩɪɢɦɟɧɹɸɬ ɩɪɢɪɨɞɧɵɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɩɨɪɢɫɬɵɟ 

ɦɚɬɟɪɢɚɥɵ.  

Ȼɢɨɯɢɦɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ  

ɋɬɨɱɧɵɟ ɜɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ 15-25 ɦɝ/ɥ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨɫɥɟ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, ɩɟɪɟɞ ɫɛɪɨɫɨɦ ɜ ɜɨɞɨɟɦ 

ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɛɢɨɯɢɦɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ, ɡɚɤɥɸɱɚɸɳɭɸɫɹ ɜ ɨɤɢɫɥɟɧɢɢ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ [24]. 

Ȼɢɨɯɢɦɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɩɪɨɜɨɞɹɬ ɤɚɤ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɩɨɥɹɯ 

ɮɢɥɶɬɪɚɰɢɢ, ɨɪɨɲɟɧɢɹ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɭɞɚɯ, ɬɚɤ ɢ ɜ ɢɫɤɭɫɫɬɜɟɧɧɨ ɫɨɡɞɚɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɧɚ ɛɢɨɮɢɥɶɬɪɚɯ ɢ ɜ ɚɷɪɨɬɟɧɤɚɯ. ɉɨɥɹ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɥɹ ɨɪɨɲɟɧɢɹ ɢ 

ɛɢɨɮɢɥɶɬɪɵ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɡɚ ɫɱɟɬ ɩɨɱɜɟɧɧɵɯ ɛɢɨɰɟɧɨɡɨɜ; ɛɢɨɥɨɝɢɱɟɫɤɢɟ 

ɩɪɭɞɵ ɢ ɚɷɪɨɬɟɧɤɢ – ɡɚ ɫɱɟɬ ɛɢɨɰɟɧɨɡɨɜ ɜɨɞɨɟɦɨɜ.  

Ⱦɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɨɥɭɱɢɥɢ ɛɢɨɮɢɥɶɬɪɵ ɢ ɚɷɪɨɬɟɧɤɢ. Ȼɢɨɮɢɥɶɬɪ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɢɥɢ ɤɪɭɝɥɵɣ 

ɪɟɡɟɪɜɭɚɪ ɨɛɵɱɧɨ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ (ɤɢɪɩɢɱɚ) ɫ ɞɜɨɣɧɵɦ ɞɧɨɦ. ɇɚ ɜɟɪɯɧɟɦ 

ɞɵɪɱɚɬɨɦ ɞɧɟ ɪɚɫɩɨɥɚɝɚɸɬ ɮɢɥɶɬɪɭɸɳɭɸ ɡɚɝɪɭɡɤɭ ɢɡ ɩɪɨɱɧɵɯ ɯɢɦɢɱɟɫɤɢ 

ɫɬɨɣɤɢɯ ɦɚɬɟɪɢɚɥɨɜ: ɲɥɚɤ, ɝɪɚɧɢɬɧɵɣ ɳɟɛɟɧɶ, ɤɨɤɫ, ɤɟɪɚɦɡɢɬ ɢ ɞɪ. ɇɢɠɧɟɟ 

ɫɩɥɨɲɧɨɟ ɞɧɨ ɫɥɭɠɢɬ ɞɥɹ ɫɛɨɪɚ ɜɨɞɵ, ɩɪɨɲɟɞɲɟɣ ɮɢɥɶɬɪɭɸɳɭɸ ɡɚɝɪɭɡɤɭ.  

Ȼɢɨɮɢɥɶɬɪɵ ɩɨ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɟ ɞɨɩɭɫɤɚɟɦɨɣ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɤɚɩɟɥɶɧɵɟ ɢ ɜɵɫɨɤɨɧɚɝɪɭɠɚɟɦɵɟ 

(ɚɷɪɨɮɢɥɶɬɪɵ). ȼ ɤɚɩɟɥɶɧɵɯ ɛɢɨɮɢɥɶɬɪɚɯ ɤɢɫɥɨɪɨɞ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɚɷɪɨɛɧɨɝɨ ɫɥɨɹ ɛɢɨɩɥɟɧɤɢ, ɩɪɢɤɪɟɩɥɟɧɧɨɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ, ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɫɚɦɨɣ ɫɬɨɱɧɨɣ ɜɨɞɨɣ, ɤɨɬɨɪɭɸ ɩɪɢ 

ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɫɚɞɨɤ ɢɥɢ ɪɟɚɤɬɢɜɧɵɯ ɨɪɨɫɢɬɟɥɟɣ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɞɚɸɬ 

ɧɚ ɨɛɪɚɛɨɬɤɭ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɹ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɛɢɨɮɢɥɶɬɪɚ. ȼ 
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ɚɷɪɨɮɢɥɶɬɪɚɯ ɩɨɞ ɤɨɥɨɫɧɢɤɨɜɵɟ ɪɟɲɟɬɤɢ, ɧɚ ɤɨɬɨɪɵɟ ɭɥɨɠɟɧɚ ɡɚɝɪɭɡɤɚ, 

ɧɟɩɪɟɪɵɜɧɨ ɩɪɢ ɩɨɦɨɳɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɨɞɚɸɬ ɜɨɡɞɭɯ. Ȼɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɡɚɬɜɨɪɨɜ, ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɯ ɩɨɞɞɨɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, 

ɧɚɝɧɟɬɚɟɦɵɣ ɜɨɡɞɭɯ ɦɨɠɟɬ ɜɵɣɬɢ ɬɨɥɶɤɨ ɱɟɪɟɡ ɫɥɨɣ ɡɚɝɪɭɡɤɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 

ɩɪɨɢɫɯɨɞɢɬ ɧɚɫɵɳɟɧɢɟ ɛɢɨɩɥɟɧɤɢ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ.  

ȼ ɩɪɨɰɟɫɫɟ ɨɤɢɫɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɧɨɜɨɣ ɩɥɟɧɤɢ 

ɢ ɨɬɦɢɪɚɧɢɟ ɫɬɚɪɨɣ, ɤɨɬɨɪɚɹ ɫɪɵɜɚɟɬɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɞɜɢɠɭɳɟɣɫɹ 

ɜɨɞɨɣ ɢ ɜɵɧɨɫɢɬɫɹ ɢɡ ɛɢɨɮɢɥɶɬɪɨɜ. Ⱦɥɹ ɟɟ ɡɚɞɟɪɠɚɧɢɹ ɩɨɫɥɟ ɛɢɨɮɢɥɶɬɪɨɜ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɬɫɬɨɣɧɢɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɢɩɚ.  

ɉɨ ɞɚɧɧɵɦ [24], ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ ɢɫɩɨɥɶɡɭɸɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 

ɭɫɬɚɧɨɜɤɢ, ɜɵɩɨɥɧɹɸɳɢɟ ɮɭɧɤɰɢɢ ɚɷɪɨɬɟɧɤɚ ɢ ɜɬɨɪɢɱɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ, 

ɚɷɪɨɚɤɫɟɥɟɪɚɬɨɪɵ, ɨɤɫɢɞɚɬɨɪɵ, ɪɟɚɤɬɢɜɚɬɨɪɵ ɢ ɞɪɭɝɢɟ, ɜ ɤɨɬɨɪɵɯ ɜ ɪɚɡɧɵɯ 

ɤɨɦɛɢɧɚɰɢɹɯ ɫɨɱɟɬɚɸɬɫɹ ɩɪɨɰɟɫɫɵ ɛɢɨɤɨɚɝɭɥɹɰɢɢ, ɨɬɫɬɚɢɜɚɧɢɹ, ɨɫɜɟɬɥɟɧɢɹ ɜɨ 

ɜɡɜɟɲɟɧɧɨɦ ɫɥɨɟ ɨɫɚɞɤɚ ɢ ɚɷɪɨɛɧɨɝɨ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ. Ɉɛɳɢɦ ɞɥɹ 

ɜɫɟɯ ɜɢɞɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ. 

ɂɧɬɟɪɟɫɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɇɂɂ ȼɈȾȽȿɈ ɩɪɟɞɥɨɠɟɧɚ ɜ ɪɚɛɨɬɟ [25]. ɗɬɚ 

ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɦɩɚɤɬɧɨɝɨ ɡɚɤɪɵɬɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɚɷɪɨɛɧɨɣ ɛɢɨɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɥɚɜɚɸɳɟɣ ɧɚɫɚɞɤɨɣ ɢɡ ɝɪɚɧɭɥ ɩɨɥɢɷɬɢɥɟɧɚ. 

ɗɬɚ ɡɚɝɪɭɡɤɚ ɯɨɪɨɲɨ ɨɬɦɵɜɚɟɬɫɹ ɢ ɧɟ ɫɤɥɟɢɜɚɟɬɫɹ.  

1.3 Ɉɱɢɫɬɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɨɦɨɳɶɸ ɮɥɨɤɭɥɹɧɬɨɜ  

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɡɪɚɛɨɬɨɤ, ɨɬɪɚɠɟɧɧɵɯ ɜ ɥɢɬɟɪɚɬɭɪɟ [26-28], 

ɩɪɨɛɥɟɦɭ ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɥɶɡɹ ɫɱɢɬɚɬɶ ɪɟɲɟɧɧɨɣ. ɗɬɨ 

ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ ɜɨɞɵ, ɤɨɬɨɪɚɹ 

ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɪɟɚɝɟɧɬɧɨɣ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɮɥɨɤɭɥɹɰɢɨɧɧɨɣ ɟё ɨɛɪɚɛɨɬɤɢ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ 

ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɹɜɥɹɸɬɫɹ ɩɨɥɢɚɤɪɢɥɚɦɢɞɧɵɟ ɮɥɨɤɭɥɹɧɬɵ [29]. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ ɧɚ 95 %, 
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ɫɨɟɞɢɧɟɧɢɣ ɮɨɫɮɨɪɚ ɛɨɥɟɟ 90 %, ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɛɨɥɟɟ 80 %, ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɜɟɳɟɫɬɜ ɛɨɥɟɟ 75 % [30]. Ʉɪɨɦɟ ɬɨɝɨ, ɮɥɨɤɭɥɹɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɜɨɞɵ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɢɦɢ ɤɚɩɢɬɚɥɶɧɵɦɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ ɜɨɞɨɨɱɢɫɬɤɢ [26]. ȼɨɩɪɨɫɚɦ ɮɥɨɤɭɥɹɰɢɢ 

ɦɨɞɟɥɶɧɵɯ ɢ ɪɟɚɥɶɧɵɯ ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɨɥɢɚɤɪɢɥɚɦɢɞɧɵɯ ɮɥɨɤɭɥɹɧɬɨɜ ɩɨɫɜɹɳɟɧɵ ɦɨɧɨɝɪɚɮɢɢ [27-29] ɢ ɨɛɡɨɪɵ 

[31,32]. ɋ ɭɱɟɬɨɦ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɞɚɧɧɵɯ ɩɨɫɥɟɞɧɢɯ ɥɟɬ 

ɜ ɧɚɫɬɨɹɳɟɦ ɥɢɬɟɪɚɬɭɪɧɨɦ ɨɛɡɨɪɟ ɩɪɢɜɨɞɹɬɫɹ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 

ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɥɢɚɤɪɢɥɚɦɢɞɨɦ (ɉȺȺ) ɢ ɟɝɨ ɚɧɢɨɧɧɵɦɢ ɢ 

ɤɚɬɢɨɧɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ ɜ ɨɬɫɭɬɫɬɜɢɟ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɦɢɧɟɪɚɥɶɧɵɯ 

ɤɨɚɝɭɥɹɧɬɨɜ, ɚ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɫɩɨɫɨɛɵ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɜɨɞɨɨɱɢɫɬɤɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɦɟɧɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ ɮɥɨɤɭɥɹɧɬɨɜ ɤɚɤ ɧɟɢɨɧɨɝɟɧɧɵɯ, ɬɚɤ ɢ ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɨɜ. 

Ɇɧɨɝɨ ɧɨɜɵɯ ɦɚɪɨɤ ɢɫɩɵɬɚɧɨ ɢ ɜɧɟɞɪɹɟɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. 

ɏɢɦɢɱɟɫɤɚɹ ɩɪɢɪɨɞɚ ɛɨɥɶɲɢɧɫɬɜɚ ɮɥɨɤɭɥɹɧɬɨɜ, ɜɵɩɭɫɤɚɟɦɵɯ 

ɪɚɡɥɢɱɧɵɦɢ ɮɢɪɦɚɦɢ, ɦɚɥɨ ɨɬɥɢɱɚɟɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɇɚɢɛɨɥɶɲɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɮɥɨɤɭɥɹɧɬɵ ɧɚ ɨɫɧɨɜɟ ɚɤɪɢɥɚɦɢɞɚ, ɚɦɢɧɨɚɥɤɢɥɨɜɵɯ 

ɷɮɢɪɨɜ ɦɟɬɚɤɪɢɥɨɜɨɣ ɢ ɚɤɪɢɥɨɜɨɣ ɤɢɫɥɨɬ, ɱɟɬɜɟɪɬɢɱɧɵɯ ɚɦɦɨɧɢɟɜɵɯ ɫɨɥɟɣ, 

ɫɨɥɟɣ ɚɤɪɢɥɨɜɨɣ ɢ ɦɟɬɚɤɪɢɥɨɜɨɣ ɤɢɫɥɨɬ, ɩɨɥɢɚɦɢɧɨɜ. Ɉɫɧɨɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ 

ɩɨɥɭɱɟɧɢɹ ɮɥɨɤɭɥɹɧɬɨɜ ɹɜɥɹɸɬɫɹ ɩɨɥɢɦɟɪɢɡɚɰɢɹ ɢ ɫɨɩɨɥɢɦɟɪɢɡɚɰɢɹ 

ɚɤɪɢɥɚɦɢɞɚ ɢ ɢɨɧɨɝɟɧɧɵɯ ɦɨɧɨɦɟɪɨɜ, ɩɨɥɢɦɟɪɚɧɚɥɨɝɢɱɧɵɟ ɩɪɟɜɪɚɳɟɧɢɹ [28, 

29]. 

Ɍɨɜɚɪɧɚɹ ɮɨɪɦɚ ɮɥɨɤɭɥɹɧɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɣ. Ɏɥɨɤɭɥɹɧɬɵ 

ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɠɢɞɤɨɦ, ɝɟɥɟɨɛɪɚɡɧɨɦ, ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɦ ɜɢɞɟ. ȼ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɠɢɞɤɢɣ ɮɥɨɤɭɥɹɧɬ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɟɧɢɹ ɩɪɨɞɭɤɬɚ ɫ ɡɚɞɚɧɧɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ ɢ ɜɟɥɢɱɢɧɨɣ ɡɚɪɹɞɚ ɩɭɬɟɦ 

ɜɚɪɶɢɪɨɜɚɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ [30]. 
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ɇɟɞɨɫɬɚɬɤɨɦ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɢ ɝɟɥɟɨɛɪɚɡɧɵɯ ɮɥɨɤɭɥɹɧɬɨɜ ɹɜɥɹɟɬɫɹ 

ɫɥɨɠɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɪɚɫɬɜɨɪɨɜ ɮɥɨɤɭɥɹɧɬɨɜ, ɬ.ɤ. ɞɥɹ ɢɯ 

ɪɚɫɬɜɨɪɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɫɬɚɥɢ ɜɵɩɭɫɤɚɬɶ ɷɦɭɥɶɫɢɨɧɧɵɟ ɮɥɨɤɭɥɹɧɬɵ, ɤɨɬɨɪɵɟ ɯɨɪɨɲɨ 

ɫɦɟɲɢɜɚɸɬɫɹ ɫ ɜɨɞɨɣ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɭɸ ɦɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɮɥɨɤɭɥɹɧɬɨɜ ɜ ɜɢɞɟ ɷɦɭɥɶɫɢɣ ɪɚɫɲɢɪɹɟɬɫɹ ɫɵɪɶɟɜɚɹ ɛɚɡɚ ɞɥɹ ɢɯ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɚɩɪɢɦɟɪ, ɷɦɭɥɶɫɢɨɧɧɨɣ ɩɨɥɢɦɟɪɢɡɚɰɢɟɣ ɩɨɥɭɱɚɸɬ 

ɦɢɤɪɨɷɦɭɥɶɫɢɸ ɚɦɮɨɬɟɪɧɨɝɨ ɮɥɨɤɭɥɹɧɬɚ ɧɚ ɨɫɧɨɜɟ ɤɚɬɢɨɧɧɨɝɨ ɚɤɪɢɥɚɦɢɞɚ ɢ 

ɚɧɢɨɧɧɨɝɨ ɧɟɧɚɫɵɳɟɧɧɨɝɨ ɫɨɦɨɧɨɦɟɪɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 

ɮɥɨɤɭɥɹɰɢɢ ɞɢɫɩɟɪɫɢɣ ɛɟɡ ɪɚɡɛɚɜɥɟɧɢɹ (ɜ ɜɢɞɟ ɷɦɭɥɶɫɢɢ) ɢɥɢ ɜ ɜɢɞɟ 

ɪɚɡɛɚɜɥɟɧɧɨɝɨ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ [33]. 

ȼ ɫɜɹɡɢ ɫ ɜɨɡɪɚɫɬɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɤɚɱɟɫɬɜɭ ɨɱɢɳɚɟɦɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɪɚɛɨɬɵ ɞɟɣɫɬɜɭɸɳɢɯ ɨɱɢɫɬɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɥɨɤɭɥɹɧɬɨɜ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɨɱɢɫɬɤɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɢ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ 

ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɢ ɭɜɟɥɢɱɢɬɶ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ. 

Ɏɥɨɤɭɥɹɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ: 

- ɧɚ ɫɬɚɞɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɚ ɨɫɜɟɬɥɟɧɢɹ ɜ 

ɨɬɫɬɨɣɧɢɤɚɯ ɢ ɮɥɨɬɚɬɨɪɚɯ; 

- ɧɚ ɫɬɚɞɢɢ ɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɞɨɡɵ ɤɨɚɝɭɥɹɧɬɚ ɢ 

ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɜɟɬɥɟɧɢɹ ɫɬɨɱɧɨɣ ɜɨɞɵ; 

- ɧɚ ɫɬɚɞɢɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɜɬɨɪɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ ɢ ɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ ɫɨɟɞɢɧɟɧɢɣ 

ɮɨɫɮɨɪɚ; 

- ɧɚ ɫɬɚɞɢɢ ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɮɢɥɶɬɪɨɜɚɧɢɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɮɢɥɶɬɪɨɜ ɫ ɦɢɧɟɪɚɥɶɧɨɣ ɡɚɝɪɭɡɤɨɣ; 

- ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɨɫɚɞɤɚ [9]. 

Ɏɥɨɤɭɥɹɧɬɵ ɨɛɵɱɧɨ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 

- ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ; 
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- ɩɪɢɪɨɞɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ; 

- ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ. 

ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ ɮɥɨɤɭɥɹɧɬɵ.  

Ɉɫɧɨɜɧɵɦ ɧɟɨɪɝɚɧɢɱɟɫɤɢɦ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɦ ɮɥɨɤɭɥɹɧɬɨɦ ɹɜɥɹɟɬɫɹ 

ɚɤɬɢɜɧɚɹ ɤɪɟɦɧɢɟɜɚɹ ɤɢɫɥɨɬɚ. Ⱥɤɬɢɜɧɚɹ ɤɪɟɦɧɢɟɜɚɹ ɤɢɫɥɨɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɱɚɫɬɢɱɧɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɣ ɤɨɥɥɨɢɞɧɵɣ ɪɚɫɬɜɨɪ (ɡɨɥɶ) ɞɢɨɤɫɢɞɚ ɤɪɟɦɧɢɹ. 

Ⱦɚɧɧɚɹ ɤɢɫɥɨɬɚ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɦ ɩɪɨɞɭɤɬɨɦ, ɟɟ ɝɨɬɨɜɹɬ ɧɚ ɦɟɫɬɟ 

ɩɪɢɦɟɧɟɧɢɹ. ɋɵɪɶɟɦ ɫɥɭɠɢɬ ɫɢɥɢɤɚɬ ɧɚɬɪɢɹ (ɠɢɞɤɨɟ ɫɬɟɤɥɨ) ɢ ɚɤɬɢɜɢɪɭɸɳɢɣ 

ɚɝɟɧɬ - ɦɢɧɟɪɚɥɶɧɵɟ ɤɢɫɥɨɬɵ, ɯɥɨɪ, ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɢɥɢ ɫɟɪɵ, ɫɭɥɶɮɚɬ ɢɥɢ 

ɨɤɫɢɯɥɨɪɢɞ ɚɥɸɦɢɧɢɹ, ɚɥɸɦɢɧɚɬ ɧɚɬɪɢɹ ɢ ɞɪ. 

Ɏɥɨɤɤɭɥɢɪɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɡɨɥɟɣ ɚɤɬɢɜɧɨɣ ɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ 

ɡɚɜɢɫɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɬ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɫɨɡɪɟɜɚɧɢɹ ɚɝɪɟɝɚɬɨɜ 

ɤɨɥɥɨɢɞɧɵɯ ɪɚɡɦɟɪɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɰɟɩɟɨɛɪɚɡɧɵɟ, ɪɚɡɜɟɬɜɥɟɧɧɵɟ 

ɫɬɪɭɤɬɭɪɵ, ɫɩɨɫɨɛɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɤɨɥɥɨɢɞɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɢ 

ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɦɢ ɜɡɜɟɫɹɦɢ ɝɢɞɪɨɤɫɢɞɨɜ ɚɥɸɦɢɧɢɹ, ɠɟɥɟɡɚ, ɦɚɝɧɢɹ ɢ ɞɪɭɝɢɯ 

ɦɟɬɚɥɥɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɪɭɩɧɵɯ, ɩɪɨɱɧɵɯ ɢ ɬɹɠɟɥɵɯ ɯɥɨɩɶɟɜ. 

Ⱥɤɬɢɜɧɚɹ ɤɪɟɦɧɢɟɜɚɹ ɤɢɫɥɨɬɚ ɹɜɥɹɟɬɫɹ ɚɧɢɨɧɧɵɦ ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɨɦ ɢ 

ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɡɚɪɹɞ ɦɚɤɪɨɢɨɧɚ, ɤɨɬɨɪɵɣ ɨɛɥɟɝɱɚɟɬ ɚɞɫɨɪɛɰɢɨɧɧɨɟ ɢ 

ɚɞɝɟɡɢɨɧɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ ɫ ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɦɢ 

ɱɚɫɬɢɰɚɦɢ. 

ɉɪɢɪɨɞɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɮɥɨɤɭɥɹɧɬɵ.  

Ʉ ɩɪɢɪɨɞɧɵɦ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɦ ɨɪɝɚɧɢɱɟɫɤɢɦ ɮɥɨɤɭɥɹɧɬɚɦ 

ɨɬɧɨɫɹɬɫɹ: ɤɪɚɯɦɚɥ, ɞɟɤɫɬɪɢɧ, ɷɮɢɪɵ ɰɟɥɥɸɥɨɡɵ, ɚɥɶɝɢɧɚɬ ɧɚɬɪɢɹ ɢ ɝɭɚɪɨɜɵɟ 

ɫɦɨɥɵ. 

Ɋɚɫɬɜɨɪɢɦɵɣ ɜ ɜɨɞɟ ɤɪɚɯɦɚɥ ɹɜɥɹɟɬɫɹ ɫɦɟɫɶɸ ɥɢɧɟɣɧɨɝɨ ɩɨɥɢɦɟɪɚ - 

ɚɦɢɥɨɡɵ ɢ ɪɚɡɜɟɬɜɥɟɧɧɨɝɨ ɩɨɥɢɦɟɪɚ - ɚɦɢɥɨɩɟɤɬɢɧɚ ɢ ɨɬɧɨɫɢɬɫɹ ɤ 

ɧɟɢɨɧɨɝɟɧɧɵɦ ɮɥɨɤɭɥɹɧɬɚɦ. Ɏɥɨɤɤɭɥɢɪɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɪɚɯɦɚɥɚ ɡɚɜɢɫɢɬ 

ɨɬ ɟɝɨ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɢ ɫɨɞɟɪɠɚɧɢɹ ɚɦɢɥɨɡɵ ɢ ɚɦɢɥɨɩɟɤɬɢɧɚ, ɤɨɬɨɪɵɟ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɢɞɨɦ ɪɚɫɬɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɤɚɪɬɨɮɟɥɶ, ɤɭɤɭɪɭɡɚ), ɢɡ ɤɨɬɨɪɨɝɨ 

ɩɨɥɭɱɟɧ ɤɪɚɯɦɚɥ. 
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Ⱦɟɤɫɬɪɢɧɵ ɩɨɥɭɱɚɸɬ ɤɢɫɥɨɬɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɤɪɚɯɦɚɥɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ, ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɤɢɫɥɨɬɵ ɢ ɬ.ɞ. ɉɨɥɭɱɚɟɦɵɟ ɚɧɢɨɧɧɵɟ 

ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɵ ɨɛɥɚɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɣ ɮɥɨɤɤɭɥɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 

ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɮɥɨɤɭɥɹɧɬɵ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɵɩɭɫɤɚɟɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɧɟɢɨɧɨɝɟɧɧɵɯ, ɚɧɢɨɧɧɵɯ 

ɢ ɤɚɬɢɨɧɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɮɥɨɤɭɥɹɧɬɨɜ, 

ɤɨɬɨɪɵɟ ɩɨɫɬɟɩɟɧɧɨ ɜɵɬɟɫɧɹɸɬ ɩɪɢɪɨɞɧɵɟ ɮɥɨɤɭɥɹɧɬɵ. 

ɉɨɥɢɚɤɪɢɥɚɦɢɞ (ɉȺȺ) ɩɨɥɭɱɢɥ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. ɉȺȺ 

ɩɨɥɭɱɚɸɬ ɨɛɪɚɛɨɬɤɨɣ ɚɤɪɢɥɨɧɢɬɪɢɥɚ 85 % ɪɚɫɬɜɨɪɨɦ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɫ 

ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɥɢɦɟɪɢɡɚɰɢɟɣ ɚɤɪɢɥɚɦɢɞɚ. ȼɵɩɭɫɤɚɟɦɵɣ ɉȺȺ ɯɨɪɨɲɨ 

ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɜɨɞɟ. Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɪɚɫɬɜɨɪɵ ɉȺȺ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɝɟɥɟɨɛɪɚɡɧɭɸ ɦɚɫɫɭ; ɪɚɡɛɚɜɥɟɧɧɵɟ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ 

ɜɹɡɤɨɫɬɶ. ɉȺȺ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɟɣ ɱɚɫɬɢɱɧɨ ɝɢɞɪɨɥɢɡɭɟɬɫɹ ɫ 

ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɤɪɢɥɨɜɨɣ ɤɢɫɥɨɬɵ ɢ ɟɟ ɫɨɥɟɣ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢɫɩɨɥɶɡɭɸɬ ɫɨɩɨɥɢɦɟɪɵ ɚɤɪɢɥɚɦɢɞɚ ɢ ɚɤɪɢɥɚɬɨɜ: 

ɬɟɯɧɢɱɟɫɤɢɣ ɩɨɥɢɚɤɪɢɥɚɦɢɞ - ɫɨɩɨɥɢɦɟɪ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɚɤɪɢɥɚɬɨɜ ɦɟɧɟɟ 10 % 

ɢ ɝɢɞɪɨɥɢɡɨɜɚɧɧɵɣ ɩɨɥɢɚɤɪɢɥɚɦɢɞ (ȽɉȺȺ) - ɫɨɩɨɥɢɦɟɪ, ɫɨɞɟɪɠɚɳɢɣ ɛɨɥɟɟ 

10 % ɚɤɪɢɥɚɬɨɜ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɉȺȺ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɤɚɪɛɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ɜ ɦɨɥɟɤɭɥɟ 

ɹɜɥɹɟɬɫɹ ɚɧɢɨɧɧɵɦ ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɨɦ, ɞɢɫɫɨɰɢɢɪɭɸɳɢɦ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ. 

Ɍɨɤɫɢɱɧɨɫɬɶ ɉȺȺ ɨɱɟɧɶ ɜɟɥɢɤɚ. 

ȽɉȺȺ, ɹɜɥɹɹɫɶ ɚɦɮɨɬɟɪɧɵɦ ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɨɦ, ɦɨɠɟɬ ɞɢɫɫɨɰɢɢɪɨɜɚɬɶ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɇ ɫɪɟɞɵ ɩɨ ɨɫɧɨɜɧɨɦɭ ɢ ɤɢɫɥɨɬɧɨɦɭ ɦɟɯɚɧɢɡɦɚɦ. ɉɪɢɦɟɧɟɧɢɟ 

ȽɉȺȺ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

ɉɨɥɢɚɤɪɢɥɚɦɢɞɧɵɟ ɮɥɨɤɭɥɹɧɬɵ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɯɢɦɢɱɟɫɤɢɯ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. ɉȺȺ 

ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ 

ɱɚɫɬɢɰ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɫɦɨɥ, ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɢɡɜɨɞɫɬɜ ɩɨɥɢɫɬɢɪɨɥɶɧɵɯ 

ɩɥɚɫɬɦɚɫɫ, ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ, ɫɭɥɶɮɚɬɧɨɣ ɰɟɥɥɸɥɨɡɵ ɢ ɞɪ [34]. 
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Ɍɚɤ ɜ [35] ɪɚɫɫɦɨɬɪɟɧɚ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɮɥɨɤɭɥɹɧɬɨɜ, ɬɚɤɢɯ ɤɚɤ Ɇɚɝɧɚɮɥɨɤ 525 

(Ɇ 525), Ɇɚɝɧɚɮɥɨɤ 345 (Ɇ 345) ɢ Ɇɚɝɧɚɮɥɨɤ 919 (Ɇ 919). Ɋɟɡɭɥɶɬɚɬɵ 

ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɢɛɨɥɶɲɭɸ ɫɤɨɪɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ 

ɧɟɮɬɹɧɨɣ ɩɥɟɧɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢɦɟɟɬ ɜɵɫɨɤɨɚɧɢɨɧɧɵɣ 

ɮɥɨɤɭɥɹɧɬ Ɇ 919. ɗɬɨɬ ɮɚɤɬ ɨɛɴɹɫɧɹɟɬɫɹ ɜɡɚɢɦɧɵɦ ɜɥɢɹɧɢɟɦ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɤɚɤ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ, ɫɬɟɩɟɧɶ ɟɝɨ ɚɧɢɨɧɧɨɫɬɢ, ɫɬɟɩɟɧɶ ɫɜɟɪɧɭɬɨɱɬɢ 

ɦɚɤɪɨɦɨɥɟɤɭɥɹɪɧɨɣ ɝɥɨɛɭɥɵ, ɚɞɫɨɪɛɰɢɨɧɧɵɦɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦɢ ɦɟɠɞɭ 

ɮɥɨɤɭɥɹɧɬɚɦɢ ɢ ɱɚɫɬɢɰɚɦɢ ɧɟɮɬɢ.  

Ɍɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɩɢɫɚɧɧɚɹ ɜ ɪɚɛɨɬɟ 

[36], ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɥɨɤɭɥɹɧɬɚ Ɏɟɧɧɨɩɨɥɚ Ⱥ-321. 

ɉɨɞɚɱɚ ɪɚɫɬɜɨɪɨɜ ɪɟɚɝɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɩɟɪɟɞ ɨɬɫɬɨɣɧɢɤɚɦɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞ 

ɫɬɨɱɧɨɣ ɜɨɞɵ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,5 ɤɦ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ) ɫ ɜɪɟɦɟɧɟɦ 

ɩɪɟɛɵɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ 5 - 6 ɦɢɧ (1 ɜɚɪɢɚɧɬ) ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɫ ɜɪɟɦɟɧɟɦ ɩɪɟɛɵɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ 0,6 ɦɢɧ (2 

ɜɚɪɢɚɧɬ). Ⱦɨɡɵ ɮɥɨɤɭɥɹɧɬɚ 0,3 ɦɝ·ɥ-1 ɢ ɤɨɚɝɭɥɹɧɬɚ 2,5-9 ɦɝ·ɥ-1 ɨɛɟɫɩɟɱɢɜɚɥɢ 

ɭɞɚɥɟɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ 60 % (ɩɪɢ 1 ɜɚɪɢɚɧɬɟ) ɢ 42 % (ɩɪɢ 2 ɜɚɪɢɚɧɬɟ), 

ɫɧɢɠɟɧɢɟ ɏɉɄ ɧɚ 80 % (ɩɪɢ 1 ɜɚɪɢɚɧɬɟ) ɢ ɧɚ 30 % (ɩɪɢ 2 ɜɚɪɢɚɧɬɟ), ɚ ɛɟɡ 

ɪɟɚɝɟɧɬɧɨɣ ɨɱɢɫɬɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɨɬɫɬɨɣɧɢɤɚɯ 

ɫɨɫɬɚɜɥɹɥɚ 25 %, ɚ ɩɨ ɏɉɄ-30 %. ɉɪɢ ɜɜɨɞɟ ɪɟɚɝɟɧɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɧɚ 

25 % ɜɨɡɪɚɫɬɚɥɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɬɫɬɨɣɧɢɤɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɟɤɬɧɵɦɢ 

ɞɚɧɧɵɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɣ ɤɨɧɬɚɤɬ ɪɟɚɝɟɧɬɨɜ ɫ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɦɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ 

ɫɩɨɫɨɛɫɬɜɨɜɚɥ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɮɥɨɤɭɥɹɰɢɢ, ɚ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɯɟɦɚɯ 

ɨɱɢɫɬɤɢ ɨɩɬɢɦɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɦɟɫɢɬɟɥɟɣ ɢ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɩɨɜɵɲɚɥɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɜ 1,5-3 ɪɚɡɚ ɢ ɫɧɢɠɚɥɨ ɪɚɫɯɨɞ 

ɪɟɚɝɟɧɬɨɜ. 
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1.4 ɉɚɬɟɧɬɧɵɣ ɩɨɢɫɤ 

ɋɟɝɨɞɧɹ ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ 

ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ. ɂɫɬɨɱɧɢɤɚɦɢ ɧɟɮɬɢ ɢ ɟɟ ɩɪɨɞɭɤɬɨɜ ɹɜɥɹɸɬɫɹ 

ɧɟɮɬɟɞɨɛɵɜɚɸɳɢɟ ɤɨɦɩɚɧɢɢ, ɞɨɫɬɚɜɤɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɦɟɫɬɚ ɟɟ ɯɪɚɧɟɧɢɹ, 

ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɇɟɮɬɹɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɫɥɨɠɧɵɣ ɫɩɟɤɬɪ ɢɫɬɨɱɧɢɤɨɜ, ɬɚɤɢɯ ɤɚɤ ɥɟɝɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɬɹɠɟɥɵɟ 

ɭɝɥɟɜɨɞɨɪɨɞɵ, ɧɟɮɬɶ, ɫɦɨɥɚ, ɦɚɫɥɨ, ɠɢɪɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ 

ɤɨɦɩɨɧɟɧɬɚɦɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɨɛɵɱɢ ɧɟɮɬɢ ɢ 

ɪɚɡɜɢɬɢɹ ɧɟɮɬɹɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ.  

ɉɨɫɤɨɥɶɤɭ ɢɦɟɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɬɢɩ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɧɰɟɧɬɪɚɰɢɹ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɚɤɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɦɨɝɭɬ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɧɚ: 

- ɫɬɚɰɢɨɧɚɪɧɚɹ ɧɟɮɬɹɧɚɹ ɩɥɟɧɤɚ, ɩɥɚɜɚɸɳɚɹ ɧɚ ɜɨɞɟ; 

- ɤɚɩɥɢ ɦɢɤɪɨɧɧɨɝɨ ɪɚɡɦɟɪɚ ɦɨɝɭɬ ɛɵɬɶ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɥɚɦɢ 

ɡɚɪɹɞɚ ɢ ɞɪɭɝɢɦɢ ɫɢɥɚɦɢ, ɧɟ ɩɨɞɜɟɪɠɟɧɧɵɦɢ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɸ 

ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɨɝɨ ɦɚɫɥɚ. 

- ɧɟɮɬɶ, ɷɦɭɥɶɝɢɪɨɜɚɧɧɚɹ ɧɟɮɬɶ-ɜɨɞɚ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɯɢɦɢɱɟɫɤɢ ɫɬɚɛɢɥɶɧɨɝɨ (ɷɦɭɥɶɫɢɹ). 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ [37], ɜɨ ɜɫɟɦ ɦɢɪɟ ɤɚɠɞɵɣ ɝɨɞ ɨɛɪɚɡɭɟɬɫɹ, ɩɨ ɤɪɚɣɧɟɣ 

ɦɟɪɟ, ɨɬ 500 ɞɨ 10 ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ ɧɟɮɬɹɧɵɯ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɩɨɩɚɞɚɸɬ ɜ ɜɨɞɭ 

ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɜɵɡɵɜɚɹ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɜɫɟɣ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞ ɜ ɰɟɥɨɦ.  

Ɍɚɤ ɜ [37] ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɛɵɫɬɪɵɣ ɢ ɜɵɫɨɤɢɣ ɷɮɮɟɤɬ ɨɱɢɫɬɤɢ, ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ 

ɨɱɢɫɬɤɢ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɡɚɤɥɸɱɚɥɫɹ ɜ ɫɨɡɞɚɧɢɢ ɨɛɪɚɛɚɬɵɜɚɸɳɟɝɨ ɚɝɟɧɬɚ, 

ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɨɬ 35 ɞɨ 45 ɱɚɫɬɟɣ ɩɨɥɢɚɤɪɢɥɚɦɢɞɚ, ɨɬ 15 ɞɨ 25 ɱɚɫɬɟɣ 

ɩɨɥɢɚɥɸɦɢɧɢɹ, ɨɬ 12 ɞɨ 18 ɱɚɫɬɟɣ ɪɚɫɲɢɪɟɧɧɨɝɨ ɝɪɚɮɢɬɚ, 15-20 ɱɚɫɬɟɣ ɦɢɧɟɪɚɥɚ 

ɰɟɨɥɢɬ, ɝɢɞɪɨɥɢɡɨɜɚɧɧɵɣ ɬɚɧɢɧ ɨɬ 20 ɞɨ 30 ɱɚɫɬɟɣ, ɨɬ 3 ɞɨ 5 ɱɚɫɬɟɣ ɨɪɝɚɧɢɱɟɫɤɨɣ 

ɤɢɫɥɨɬɵ, ɯɢɬɨɡɚɧ - ɨɬ 3 ɞɨ 5 ɱɚɫɬɟɣ ɝɪɚɮɟɧɨɜɨɝɨ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
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ɉɨɥɢɚɤɪɢɥɚɦɢɞɧɵɣ ɩɨɥɢɦɟɪɧɵɣ ɮɥɨɤɭɥɹɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɛɟɫɰɜɟɬɧɵɣ ɩɪɨɡɪɚɱɧɵɣ ɤɨɥɥɨɢɞ, ɤɨɬɨɪɵɣ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɜɨɞɟ, ɩɪɢ ɷɬɨɦ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɪɚɫɬɜɨɪɢɦ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ; ɥɟɝɤɨ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 

ɬɜɟɪɞɵɦɢ ɱɚɫɬɢɰɚɦɢ ɜ ɜɨɞɟ, ɜɵɡɵɜɚɹ ɚɞɫɨɪɛɰɢɨɧɧɨɟ ɦɨɫɬɢɤɨɜɨɟ ɞɟɣɫɬɜɢɟ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɧɟɣɬɪɚɥɢɡɚɰɢɸ, ɮɥɨɤɤɭɥɹɰɢɸ ɢ ɨɫɚɠɞɟɧɢɟ ɱɚɫɬɢɰ ɞɪɭɝ ɧɚ ɞɪɭɝɚ, 

ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɨɱɢɫɬɤɢ.  

ȼ [38] ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɩɨɥɢɦɟɪɧɵɣ ɮɥɨɤɭɥɹɧɬ ɢ ɫɩɨɫɨɛ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɡɚɤɥɸɱɚɥɫɹ ɜ 

ɞɨɛɚɜɥɟɧɢɢ ɜ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɣ ɮɥɨɤɭɥɹɧɬ, 

ɤɨɬɨɪɵɣ ɡɚɪɹɠɚɟɬ ɤɨɥɥɨɢɞɧɵɟ ɱɚɫɬɢɰɵ ɜ ɜɨɞɟ, ɭɦɟɧɶɲɚɹ ɬɨɥɳɢɧɭ 

ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɫɥɨɹ, ɭɫɬɪɚɧɹɹ ɢɥɢ ɭɦɟɧɶɲɚɹ ɦɢɰɟɥɥɵ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɞɨɛɚɜɥɟɧɢɢ ɯɢɦɢɱɟɫɤɨɝɨ 

ɨɛɟɡɠɢɪɢɜɚɬɟɥɹ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɧɟɮɬɹɧɵɟ «ɲɚɪɢɤɢ», ɨɛɥɚɞɚɸɳɢɟ ɫɢɥɶɧɨɣ 

ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɧɚɤɪɵɜɚɸɬ ɬɜёɪɞɵɟ ɱɚɫɬɢɰɵ, ɜɡɜɟɲɟɧɧɵɟ ɜ 

ɫɬɨɱɧɵɯ ɜɨɞɚɯ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɤɪɭɩɧɵɦ ɚɝɥɨɦɟɪɢɪɨɜɚɧɧɵɦ ɱɚɫɬɢɰɚɦ, ɜ 

ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɨɛɪɚɡɨɜɵɜɚɬɶ ɯɥɨɩɶɹ. Ⱦɜɚ ɮɥɨɤɭɥɹɧɬɚ, ɩɨɫɥɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, 

ɛɭɞɭɬ ɭɞɚɥɟɧɵ ɜɦɟɫɬɟ ɫ ɧɟɮɬɶɸ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɛɭɞɟɬ ɩɨɥɭɱɟɧɚ ɨɱɢɳɟɧɧɚɹ 

ɜɨɞɚ.  

ȼ ɩɚɬɟɧɬɟ [39] ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɤɚɬɢɨɧɧɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɮɥɨɤɭɥɹɧɬɚ ɜ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɭɬɟɦ 

ɷɦɭɥɶɝɢɪɨɜɚɧɢɹ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ 

ɤɚɬɢɨɧɧɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɮɥɨɤɭɥɹɧɬɚ ɜ ɨɞɢɧɨɱɤɭ ɧɟ ɜɥɢɹɟɬ ɧɚ ɷɦɭɥɶɝɢɪɭɸɳɭɸ 

ɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ.  

əɧ ɘɧɱɠɷ ɨɩɭɛɥɢɤɨɜɚɥ [40] ɭɥɭɱɲɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɯɥɨɪɢɞɚ 

ɚɥɸɦɢɧɢɹ ɜ ɤɨɦɩɥɟɤɫɧɨɣ ɨɱɢɫɬɤɟ ɦɚɫɥɹɧɢɫɬɵɯ ɫɬɨɱɧɵɯ ɜɨɞ]. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ 

ɩɪɢɧɰɢɩɟ ɫɢɧɟɪɝɢɢ, ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɥɢɚɥɸɦɢɧɢɹ ɯɥɨɪɢɞɚ ɜɜɨɞɢɬɫɹ ɠɟɥɟɡɨ 

(III), ɬɚɤ ɱɬɨ ɚɥɸɦɢɧɢɣ (III) ɢ ɠɟɥɟɡɨ (III) ɫɨɩɨɥɢɦɟɪɢɡɭɸɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɭɥɭɱɲɟɧɧɵɯ ɨɫɧɨɜɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɯɥɨɪɢɞɚ ɚɥɸɦɢɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ 

ɧɚ ɮɥɨɬɚɰɢɸ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɮɚɤɬɨɪɵ ɜɥɢɹɧɢɹ 

ɭɥɭɱɲɚɸɬ ɨɛɟɡɠɢɪɢɜɚɸɳɢɟ ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɡɢɬɧɨɝɨ ɨɫɧɨɜɧɨɝɨ ɯɥɨɪɢɞɚ 
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ɚɥɸɦɢɧɢɹ ɜ ɫɬɟɩɟɧɢ ɩɨɞɳɟɥɚɱɢɜɚɧɢɹ, ɡɚ ɤɨɬɨɪɵɦ ɫɥɟɞɭɸɬ ɦɨɥɹɪɧɨɟ 

ɫɨɨɬɧɨɲɟɧɢɟ Fe-Al. Ɋɟɡɭɥɶɬɚɬɵ ɬɚɤɢɯ ɢɫɩɵɬɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭɥɭɱɲɟɧɧɨɟ 

ɨɫɧɨɜɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɯɥɨɪɢɞɚ ɚɥɸɦɢɧɢɹ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɷɮɮɟɤɬɢɜɧɵɦ, 

ɩɨɫɤɨɥɶɤɭ ɜ ɤɚɱɟɫɬɜɟ ɞɟɷɦɭɥɶɝɚɬɨɪɚ ɞɥɹ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɬɜɨɪɟɧɧɚɹ ɜɨɡɞɭɲɧɚɹ ɮɥɨɬɚɰɢɹ. 

ɂɡɨɛɪɟɬɟɧɢɟ [41] ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɨɩɢɫɵɜɚɟɬ 

ɫɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɩɨɥɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɧɚɱɚɥɚ ɫɬɨɱɧɵɟ ɜɨɞɵ 

ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɷɤɫɩɪɟɫɫ-ɧɚɫɨɫɨɦ, ɚ ɡɚɬɟɦ ɩɟɪɟɞɚɸɬɫɹ ɜ ɰɢɥɢɧɞɪ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 

ɫ ɞɟɷɦɭɥɶɝɢɪɨɜɚɧɢɟɦ ɢ ɩɟɪɢɤɢɧɟɬɢɱɟɫɤɨɣ ɮɥɨɤɭɥɹɰɢɟɣ, ɩɨɫɥɟ ɷɬɨɝɨ ɫɬɨɱɧɵɟ 

ɜɨɞɵ ɩɨɫɬɭɩɚɸɬ ɜ ɫɦɟɫɢɬɟɥɶɧɵɣ ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɨɪɬɨɤɢɧɟɬɢɱɟɫɤɨɣ 

ɮɥɨɤɭɥɹɰɢɟɣ, ɩɨɫɥɟ ɞɚɥɶɧɟɣɲɟɣ ɡɚɝɪɭɡɤɢ ɫ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɜɵɩɭɫɤɚ 

ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɧɟɮɬɢ ɨɬ 

ɜɨɞɵ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ; ɢ, ɧɚɤɨɧɟɰ, ɱɢɫɬɚɹ ɜɨɞɚ, ɨɬɜɟɱɚɸɳɚɹ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɳɢɬɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɩɨɫɥɟ ɨɬɞɟɥɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɡɨɧɟ 

ɨɬɫɬɚɢɜɚɧɢɹ ɫ ɧɚɤɥɨɧɧɵɦɢ ɬɪɭɛɚɦɢ. ɋɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɩɪɨɫɬɨɬɨɣ ɩɪɨɰɟɫɫɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɢɡɤɢɦɢ ɢɧɜɟɫɬɢɰɢɹɦɢ ɢ ɧɢɡɤɢɦɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ. 

ɇɟɞɨɫɬɚɬɤɢ: ɷɮɮɟɤɬ ɨɛɪɚɛɨɬɤɢ ɨɝɪɚɧɢɱɟɧ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɪɚɫɱɟɬɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ 20-40 °ɋ; ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɫɨɫɬɚɜɥɹɟɬ 400 ɦɝ/ɥ, 

ɫɤɨɪɨɫɬɶ ɨɛɟɡɠɢɪɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ 85 %; ɞɟɷɦɭɥɶɝɚɬɨɪ ɹɜɥɹɟɬɫɹ ɞɨɪɨɝɢɦ 

ɢ ɝɪɨɦɨɡɞɤɢɦ ɭɫɬɪɨɣɫɬɜɨɦ; ɞɟɷɦɭɥɶɝɢɪɨɜɚɧɢɟ ɬɪɟɛɭɟɬ ɞɨɛɚɜɥɟɧɢɹ ɤɢɫɥɨɬɧɨɝɨ 

ɪɚɫɳɟɩɥɟɧɢɹ, ɜɨɞɵ ɢ ɳɟɥɨɱɢ, ɜɵɫɨɤɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

ɂɡɨɛɪɟɬɟɧɢɟ, ɨɩɢɫɚɧɧɨɟ ɜ [42], ɨɬɧɨɫɢɬɫɹ ɤ ɨɱɢɫɬɤɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɛɥɨɤ-ɫɨɩɨɥɢɦɟɪɨɜ, 

ɫɨɞɟɪɠɚɳɢɯ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɟ ɢ ɜɨɞɨɧɟɪɚɫɬɜɨɪɢɦɵɟ ɦɨɧɨɦɟɪɵ. ɗɬɢ ɩɨɥɢɦɟɪɵ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɷɮɮɟɤɬɢɜɧɭɸ ɮɥɨɤɭɥɹɰɢɸ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɩɪɨɰɟɫɫɨɜ 

ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɮɥɨɬɚɰɢɢ ɢ ɮɥɨɬɚɰɢɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɨɡɞɭɯɚ. 

ȼ ɩɚɬɟɧɬɟ ɋɒȺ № 5183331 ɨɩɢɫɚɧɚ ɨɛɪɚɛɨɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɥɨɤ-ɫɨɩɨɥɢɦɟɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɩɨɥɢɦɟɪɧɵɣ ɫɟɝɦɟɧɬ, 
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ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɝɢɞɪɨɮɨɛɧɵɯ ɢɥɢ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ 

ɜɨɞɟ ɦɨɧɨɦɟɪɨɜ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɩɨɥɢɦɟɪɧɨɣ ɰɟɩɢ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɦɨɧɨɦɟɪɨɜ. 

ɉɚɬɟɧɬɵ ɋɒȺ № 4521580 ɢ 4528348 ɪɚɫɤɪɵɜɚɸɬ ɫɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɫɨɥɸɛɢɥɢɡɚɰɢɢ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɜɨɞɟ 

ɦɨɧɨɦɟɪɨɜ, ɬɚɤɢɯ ɤɚɤ ɨɤɬɢɥɚɤɪɢɥɚɦɢɞ, ɞɥɹ ɫɨɩɨɥɢɦɟɪɢɡɚɰɢɢ ɫ ɚɤɪɢɥɚɦɢɞɨɦ. 

ɉɚɬɟɧɬ ɋɒȺ № 4906716 ɪɚɫɤɪɵɜɚɟɬ ɫɩɨɫɨɛ ɜɜɟɞɟɧɢɹ ɝɢɞɪɨɮɨɛɧɵɯ 

ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɜɨɞɟ ɦɨɧɨɦɟɪɨɜ, ɬɚɤɢɯ ɤɚɤ ɚɥɤɢɥɚɤɪɢɥɚɦɢɞɵ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɬɜɟɪɞɵɦɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɫ ɚɤɪɢɥɚɦɢɞɨɦ ɜ 

ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɣ ɫɨɩɨɥɢɦɟɪ. ɉɪɨɰɟɫɫ ɜɤɥɸɱɚɥ ɧɚɝɪɟɜɚɧɢɟ ɝɢɞɪɨɮɨɛɧɵɯ 

ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɜɨɞɟ ɦɨɧɨɦɟɪɨɜ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɲɟ ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɥɚɜɥɟɧɢɹ. 

ȼ [42] ɪɚɫɤɪɵɬ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɦɚɫɥɹɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɭɬɟɦ ɮɥɨɤɭɥɹɰɢɢ 

ɭɤɚɡɚɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɫɫɚ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɜɨɡɞɭɲɧɨɣ 

ɮɥɨɬɚɰɢɢ ɢɥɢ ɩɪɨɰɟɫɫɚ ɮɥɨɬɚɰɢɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɤɥɸɱɚɸɳɢɣ 

ɞɨɛɚɜɥɟɧɢɟ ɤ ɭɤɚɡɚɧɧɨɣ ɫɬɨɱɧɨɣ ɜɨɞɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɮɥɨɤɭɥɹɧɬɨɜ 

ɜɨɞɨɪɚɫɬɜɨɪɢɦɨɝɨ ɛɥɨɤ-ɫɨɩɨɥɢɦɟɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɣ ɢ 

ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɜ ɜɨɞɟ ɦɨɧɨɦɟɪ. 

ɍɱɢɬɵɜɚɹ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɨɛɵɱɧɵɦɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɦɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɧɟɮɬɹɧɨɟ 

ɦɚɫɥɨ, ɫɢɧɬɟɬɢɱɟɫɤɨɟ ɦɚɫɥɨ, ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ, ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ 

ɢ ɛɢɨɰɢɞɵ, ɛɥɨɤ-ɫɨɩɨɥɢɦɟɪ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɞɚɧɧɨɦ ɢɡɨɛɪɟɬɟɧɢɢ, ɛɭɞɟɬ ɯɨɪɨɲɨ 

ɪɚɛɨɬɚɬɶ ɜ ɫɜɹɡɢ ɫ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɦɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɥɢɦɟɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɮɥɨɤɭɥɹɧɬɨɜ 

ɜ ɫɢɫɬɟɦɚɯ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɫɨɛɟɧɧɨ ɜ ɬɟɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ ɨɛɪɚɛɨɬɤɭ 

ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɜɨɡɞɭɲɧɨɣ ɮɥɨɬɚɰɢɟɣ. 

ɂɡɨɛɪɟɬɟɧɢɟ, ɨɩɢɫɚɧɧɨɟ [43], ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɮɥɨɤɭɥɹɰɢɢ 

ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɜ ɩɪɨɰɟɫɫɚɯ ɨɱɢɫɬɤɢ ɨɬɫɬɚɢɜɚɧɢɟɦ ɢɥɢ ɮɥɨɬɚɰɢɟɣ ɩɪɢɪɨɞɧɵɯ 

ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɜɡɜɟɲɟɧɧɵɯ ɢ ɤɨɥɥɨɢɞɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɫɯɟɦɚɯ ɨɱɢɫɬɤɢ ɩɪɢɪɨɞɧɵɯ ɜɨɞ, ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɢ 
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ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ ɡɚɜɨɞɨɜ.  

ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɚɦɟɪɚ ɮɥɨɤɭɥɹɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɥɭɱɲɟɧɢɟ ɫɬɪɭɤɬɭɪɵ 

ɩɨɬɨɤɚ, ɭɦɟɧɶɲɟɧɢɟ ɩɪɨɫɤɨɤɚ ɧɟɫɮɥɨɤɭɥɢɪɨɜɚɧɧɨɣ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɜɞɨɥɶ 

ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɤ ɩɪɢɫɩɨɫɨɛɥɟɧɢɸ ɞɥɹ ɜɵɩɭɫɤɚ ɜɨɞɵ, ɡɚ ɫɱɟɬ 

ɱɟɝɨ ɩɨɜɵɲɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɥɨɤɭɥɹɰɢɢ ɢ ɫɬɟɩɟɧɶ ɩɨɫɥɟɞɭɸɳɟɣ ɨɱɢɫɬɤɢ 

ɫɮɥɨɤɭɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɮɥɨɬɚɰɢɟɣ ɢɥɢ ɨɬɫɬɚɢɜɚɧɢɟɦ. 

Ⱦɚɧɧɚɹ ɤɚɦɟɪɚ ɮɥɨɤɭɥɹɰɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɮɥɨɤɭɥɹɰɢɢ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɫɬɟɩɟɧɢ 

ɩɨɫɥɟɞɭɸɳɟɣ ɨɱɢɫɬɤɢ ɫɮɥɨɤɭɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ.  
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2 Ɇɟɬɨɞɵ ɢ ɫɨɨɪɭɠɟɧɢя ɞɥя ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɛɵɬɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢɫɩɨɥɶɡɭɸɬ 

ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: 

- ɦɟɯɚɧɢɱɟɫɤɢɟ; 

- ɯɢɦɢɱɟɫɤɢɟ; 

- ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ; 

- ɛɢɨɥɨɝɢɱɟɫɤɢɟ. 

Ɇɟɬɨɞ ɨɱɢɫɬɤɢ ɢ ɫɨɫɬɚɜ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɵɛɢɪɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɪɟɛɭɟɦɨɣ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ, ɫɨɫɬɚɜɚ ɡɚɝɪɹɡɧɟɧɢɣ, ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɨɱɢɫɬɧɨɣ ɫɬɚɧɰɢɢ, ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɢ ɦɨɳɧɨɫɬɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɫ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɨɛɨɫɧɨɜɚɧɢɟɦ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɩɨɜɵɲɚɸɬɫɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɢɯ ɩɨɞɜɟɪɝɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɛɨɥɟɟ ɝɥɭɛɨɤɨɣ 

ɨɱɢɫɬɤɟ (ɞɨɨɱɢɫɬɤɟ). ȼ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɬɚɤɠɟ ɨɛɪɚɛɨɬɤɭ 

ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɩɟɪɟɞ ɫɛɪɨɫɨɦ ɜ ɜɨɞɨɟɦ. 

2.1 ɇɟɮɬɟɥɨɜɭɲɤɢ 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɜɫɩɥɵɜɚɸɳɢɟ 

ɝɪɭɛɨɞɢɫɩɟɪɝɢɪɨɜɚɧɧɵɟ ɩɪɢɦɟɫɢ (ɧɟɮɬɶ) ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɜɵɲɟ 100 ɦɝ/ɥ, 

ɩɪɢɦɟɧɹɸɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɬɫɬɨɣɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɧɚɡɵɜɚɟɦɵɟ 

ɧɟɮɬɟɥɨɜɭɲɤɚɦɢ. 

ɇɟɮɬɟɥɨɜɭɲɤɢ ɛɵɜɚɸɬ ɬɪɟɯ ɜɢɞɨɜ: ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, ɦɧɨɝɨɹɪɭɫɧɵɟ 

(ɬɨɧɤɨɫɥɨɣɧɵɟ) ɢ ɪɚɞɢɚɥɶɧɵɟ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɧɟɮɬɟɥɨɜɭɲɤɢ  

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɟɮɬɟɥɨɜɭɲɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɫɬɨɣɧɢɤ, 

ɪɚɡɞɟɥɟɧɧɵɣ ɩɪɨɞɨɥɶɧɵɦɢ ɫɬɟɧɤɚɦɢ ɧɚ ɩɚɪɚɥɥɟɥɶɧɵɟ ɫɬɟɧɤɢ. Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ 

ɥɨɜɭɲɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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1 – ɩɨɞɜɨɞɹɳɚɹ ɬɪɭɛɚ; 2 – ɳɟɥɟɜɚɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 

3 – ɧɟɮɬɟɫɛɨɪɧɚɹ ɬɪɭɛɚ; 4 – ɦɟɯɚɧɢɡɦ ɩɟɪɟɞɜɢɠɟɧɢɹ ɫɤɪɟɛɤɨɜ; 5 – ɫɤɪɟɛɤɨɜɵɣ 

ɬɪɚɧɫɩɨɪɬɟɪ; 6 – ɬɪɭɛɨɩɪɨɜɨɞ ɨɬɜɨɞɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ; 7 – ɝɢɞɪɨɷɥɟɜɚɬɨɪ; 8 – 

ɩɨɞɚɱɚ ɜɨɞɵ ɤ ɝɢɞɪɨɷɥɟɜɚɬɨɪɭ; 9 – ɨɬɜɨɞ ɨɫɚɞɤɚ 

 

Ɋɢɫɭɧɨɤ 2.1 – Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɟɮɬɟɥɨɜɭɲɤɚ 

 

ɋɬɨɱɧɚɹ ɜɨɞɚ ɢɡ ɨɬɞɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ 

ɩɨɫɬɭɩɚɟɬ ɩɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɱɟɪɟɡ ɳɟɥɟɜɭɸ ɩɟɪɟɝɨɪɨɞɤɭ ɜ 

ɤɚɠɞɭɸ ɫɟɤɰɢɸ. Ɉɫɜɨɛɨɠɞɟɧɧɚɹ ɨɬ ɧɟɮɬɢ ɜɨɞɚ ɜ ɤɨɧɰɟ ɫɟɤɰɢɢ ɩɪɨɯɨɞɢɬ ɩɨɞ 

ɡɚɬɨɩɥɟɧɧɨɣ ɫɬɟɧɤɨɣ ɢ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɩɟɪɟɥɢɜɚɟɬɫɹ ɜ ɨɬɜɨɞɹɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ. 

ȼɫɩɥɵɜɲɚɹ ɧɟɮɬɶ ɫɝɨɧɹɟɬɫɹ ɫɤɪɟɛɤɨɜɵɦ ɦɟɯɚɧɢɡɦɨɦ ɤ ɳɟɥɟɜɵɦ ɩɨɜɨɪɨɬɧɵɦ 

ɬɪɭɛɚɦ ɢ ɜɵɜɨɞɢɬɫɹ ɩɨ ɧɢɦ ɢɡ ɫɟɤɰɢɢ. 

Ɉɫɚɞɨɤ, ɜɵɩɚɞɚɸɳɢɣ ɧɚ ɞɧɨ, ɬɟɦ ɠɟ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɫɝɪɟɛɚɟɬɫɹ ɤ ɩɪɢɹɦɤɭ, 

ɨɬɤɭɞɚ ɟɝɨ ɝɢɞɪɨɷɥɟɜɚɬɨɪɚɦɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɭɞɚɥɹɸɬ ɩɨ ɢɥɨɩɪɨɜɨɞɭ.  

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɫɬɚɢɜɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɱɚɫɨɜ, 

ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɬɫɹ 3 – 10 ɦɦ/ɫ.  

Ɇɧɨɝɨɹɪɭɫɧɵɟ ɧɟɮɬɟɥɨɜɭɲɤɢ  
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Ɇɧɨɝɨɹɪɭɫɧɚɹ (ɬɨɧɤɨɫɥɨɣɧɚɹ) ɧɟɮɬɟɥɨɜɭɲɤɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɨɜɭɲɤɢ, ɢɦɟɟɬ ɦɟɧɶɲɢɟ 

ɝɚɛɚɪɢɬɵ, ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɚ. 

ɇɚ ɪɢɫɭɧɤɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɪɚɛɨɬɵ ɦɧɨɝɨɹɪɭɫɧɨɣ ɧɟɮɬɟɥɨɜɭɲɤɢ. 
 

 
1 – ɩɨɞɜɨɞɹɳɚɹ ɬɪɭɛɚ; 2 – ɜɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɬɪɭɛɚ; 3 – ɧɟɮɬɟɫɛɪɨɫɧɚɹ 

ɬɪɭɛɚ; 4 – ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɜɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 5 – 

ɬɨɧɤɨɫɥɨɣɧɵɣ ɦɨɞɭɥɶ; 6 – ɫɤɪɟɛɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ; 7 – ɬɪɭɛɨɩɪɨɜɨɞ ɨɬɜɨɞɚ 

ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ; 8 – ɝɢɞɪɨɷɥɟɜɚɬɨɪ; 9 – ɨɬɜɨɞ ɨɫɚɞɤɚ 

 

Ɋɢɫɭɧɨɤ 2.2 – Ɇɧɨɝɨɹɪɭɫɧɚɹ ɧɟɮɬɟɥɨɜɭɲɤɚ 

 

ɋɬɨɱɧɚɹ ɜɨɞɚ ɢɡ ɨɬɞɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ 

ɩɨɫɬɭɩɚɟɬ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɜ ɫɟɤɰɢɢ ɧɟɮɬɟɥɨɜɭɲɤɢ ɢ ɱɟɪɟɡ ɩɨɩɟɪɟɱɧɭɸ 

ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɬɪɭɛɭ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɩɚɬɪɭɛɤɚɦɢ ɢ 

ɞɢɮɮɭɡɨɪɚɦɢ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɲɢɪɢɧɟ ɢ ɝɥɭɛɢɧɟ ɡɨɧɵ ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ. 

Ɂɞɟɫɶ ɜ ɬɟɱɟɧɢɟ 1 – 4 ɦɢɧɭɬ ɜɵɞɟɥɹɟɬɫɹ ɨɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɝɪɭɛɨɞɢɫɩɟɪɝɢɪɨɜɚɧɧɨɣ ɧɟɮɬɢ ɢ ɨɫɚɞɤɚ.  

Ɂɚɬɟɦ ɩɨɬɨɤ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɜɨɞɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɥɨɱɧɵɣ ɛɥɨɤ. Ȼɥɨɤ ɪɚɛɨɬɚɟɬ ɩɨ ɩɟɪɟɤɪɟɫɬɧɨɣ ɫɯɟɦɟ  

ɉɨɬɨɤ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɩɪɨɯɨɞɢɬ ɩɨɞ ɩɨɥɭɩɨɝɪɭɠɟɧɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ ɢ 

ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɢ ɜɨɞɨɡɚɛɨɪɧɵɣ ɥɨɬɨɤ.  

ȼɫɩɥɵɜɲɢɟ ɜ ɡɨɧɟ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɨɬɜɨɞɹɬɫɹ ɩɨɫɬɨɹɧɧɨ 

ɱɟɪɟɡ ɳɟɥɟɜɭɸ ɩɨɜɨɪɨɬɧɵɣ ɬɪɭɛɭ, ɧɚɞ ɬɨɧɤɨɫɥɨɣɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨɫɬɨɹɧɧɨ 
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ɫɝɨɧɹɸɬɫɹ ɫɤɪɟɛɤɚɦɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɬɨɤɚ ɤ ɤɨɧɰɭ ɨɬɫɬɨɣɧɨɣ ɡɨɧɵ ɢ ɱɟɪɟɡ 

ɜɬɨɪɭɸ ɩɨɜɨɪɨɬɧɭɸ ɬɪɭɛɭ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɵɜɨɞɹɬɫɹ ɢɡ ɫɨɨɪɭɠɟɧɢɣ. Ɉɫɚɞɨɤ 

ɭɞɚɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɷɥɟɜɚɬɨɪɚ.  

Ɋɚɞɢɚɥɶɧɵɟ ɧɟɮɬɟɥɨɜɭɲɤɢ  

Ɋɚɞɢɚɥɶɧɵɟ ɧɟɮɬɟɥɨɜɭɲɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜɦɟɫɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɧɟɮɬɟɥɨɜɭɲɟɤ ɢ ɩɪɭɞɨɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ. Ʉɨɧɫɬɪɭɤɰɢɹ 

ɧɟɮɬɟɥɨɜɭɲɟɤ ɷɬɨɝɨ ɬɢɩɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 2.3, ɩɨɯɨɠɚ ɧɚ 

ɤɨɧɫɬɪɭɤɰɢɸ ɪɚɞɢɚɥɶɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ. 

 

 
1 – ɩɨɞɚɱɚ ɫɬɨɱɧɨɣ ɜɨɞɵ; 2 – ɫɛɨɪɧɵɣ ɥɨɬɨɤ; 3 – ɫɤɪɟɛɤɨɜɵɣ ɦɟɯɚɧɢɡɦ; 

4 – ɧɟɮɬɟɫɛɨɪɧɚɹ ɬɪɭɛɚ; 5 – ɧɚɩɪɚɜɥɹɸɳɢɣ ɰɢɥɢɧɞɪ; 6 – ɭɞɚɥɟɧɢɟ ɨɫɚɞɤɚ 

 

Ɋɢɫɭɧɨɤ 2.3 – Ɋɚɞɢɚɥɶɧɚɹ ɧɟɮɬɟɥɨɜɭɲɤɚ 

 

ɋɬɨɱɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɪɚɞɢɚɥɶɧɨɣ ɧɟɮɬɟɥɨɜɭɲɤɢ ɩɨ 

ɬɪɭɛɨɩɪɨɜɨɞɭ, ɪɚɫɩɨɥɨɠɟɧɧɨɦɭ ɩɨɞ ɟɟ ɞɧɢɳɟɦ ɢ ɩɟɪɟɯɨɞɹɳɟɦɭ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɪɚɫɬɪɭɛ ɫ ɧɚɩɪɚɜɥɹɸɳɢɦ ɰɢɥɢɧɞɪɨɦ. ɐɢɥɢɧɞɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɝɥɭɛɥɟɧɧɵɣ 

ɜɩɭɫɤ ɜ ɨɬɫɬɨɣɧɭɸ ɡɨɧɭ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɹɟɬ ɜɨɞɭ ɩɨ ɜɫɟɦɭ ɪɚɛɨɱɟɦɭ 

ɨɛɴɟɦɭ ɧɟɮɬɟɥɨɜɭɲɤɢ. Ⱦɥɹ ɫɛɨɪɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɩɪɟɞɭɫɦɨɬɪɟɧ ɤɨɥɶɰɟɜɨɣ 

ɥɨɬɨɤ ɫ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦ ɜɨɞɨɫɥɢɜɨɦ. 

ȼɫɩɥɵɜɲɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫɝɨɧɹɸɬɫɹ ɜɪɚɳɚɸɳɢɦɫɹ ɫɤɪɟɛɤɨɦ ɤ 

ɫɬɚɰɢɨɧɚɪɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɟɮɬɟɫɛɪɨɫɧɨɣ ɬɪɭɛɟ. Ɉɫɟɜɲɢɣ ɨɫɚɞɨɤ ɫɝɪɟɛɚɟɬɫɹ 

ɜɪɚɳɚɸɳɢɦɫɹ ɫɤɪɟɛɤɨɦ ɤ ɰɟɧɬɪɚɥɶɧɨɦɭ ɩɪɢɹɦɤɭ, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 

ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɜ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ.  
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Ɋɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɦɚɥɵɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ 

ɫɩɨɫɨɛɫɬɜɭɸɬ ɜɫɩɥɵɜɚɧɢɸ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɪɚɡɦɟɪɨɦ 

ɞɨ 50 ɦɤɦ.  

Ⱦɨɫɬɨɢɧɫɬɜɚ ɧɟɮɬɟɥɨɜɭɲɟɤ: ɩɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɦɢɧɢɦɚɥɶɧɨɟ 

ɧɟɞɨɪɨɝɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɧɟɮɬɟɥɨɜɭɲɤɢ ɥɟɝɤɨ ɢ ɛɵɫɬɪɨ ɫɩɪɚɜɥɹɸɬɫɹ ɫ ɪɟɡɤɢɦ 

ɪɨɫɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɧɟɛɨɥɶɲɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɞɪɭɝɢɦɢ ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɞɨ 98 %. 

ɇɟɞɨɫɬɚɬɤɢ: ɧɟɮɬɟɥɨɜɭɲɤɢ ɧɟ ɨɱɢɳɚɸɬ ɨɬ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɨɛɨɞɧɨɣ ɩɥɨɳɚɞɢ ɢɡ-ɡɚ ɝɚɛɚɪɢɬɨɜ 

ɧɟɮɬɟɥɨɜɭɲɟɤ, ɡɚɝɪɹɡɧɹɸɬ ɚɬɦɨɫɮɟɪɭ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɢ ɫɟɪɨɜɨɞɨɪɨɞɨɦ, ɩɪɢ 

ɦɚɥɟɣɲɟɦ ɧɚɪɭɲɟɧɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɢ ɜɨɞɨɫɥɢɜɚ ɩɪɨɢɫɯɨɞɢɬ ɧɟɪɚɜɧɨɦɟɪɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɚ ɜɨɞɵ ɩɨ ɲɢɪɢɧɟ ɢ ɝɥɭɛɢɧɟ, ɫɤɪɟɛɤɨɜɵɟ ɦɟɯɚɧɢɡɦɵ 

ɧɟɧɚɞɟɠɧɵ ɜ ɪɚɛɨɬɟ, ɷɤɫɩɥɭɚɬɚɰɢɹ ɢɯ ɫɥɨɠɧɚ. Ɍɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɬɨɧɤɚɹ ɨɱɢɫɬɤɚ 

ɞɥɹ ɫɛɪɨɫɚ ɜɨɞ ɜ ɜɨɞɨɟɦɵ [44].  

2.2  Ɏɥɨɬɚɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ 

Ɏɥɨɬɚɰɢɹ – ɩɪɨɰɟɫɫ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɪɢɥɢɩɚɧɢɹ ɱɚɫɬɢɰ ɮɥɨɬɢɪɭɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɞɜɭɯ ɮɚɡ, ɨɛɵɱɧɨ ɜɨɡɞɭɯɚ ɢ ɠɢɞɤɨɫɬɢ. 

Ɏɥɨɬɚɰɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɜɫɩɥɵɜɚɧɢɢ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɜɦɟɫɬɟ ɫ ɩɭɡɵɪɶɤɚɦɢ 

ɜɨɡɞɭɯɚ. Ɇɟɬɨɞ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɉȺȼ 

(ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ), ɧɟɮɬɶ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɠɢɪɵ, ɦɚɫɥɚ, 

ɜɨɥɨɤɧɢɫɬɵɟ ɱɚɫɬɢɰɵ. ɉɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɫɨɫɬɨɢɬ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɤɨɦɩɥɟɤɫɨɜ 

«ɱɚɫɬɢɰɵ – ɩɭɡɵɪɶɤɢ ɜɨɡɞɭɯɚ», ɜɫɩɥɵɜɚɧɢɢ ɷɬɢɯ ɤɨɦɩɥɟɤɫɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 

ɠɢɞɤɨɫɬɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɟɧɧɨɝɨ ɫɥɨɹ, ɫɨɞɟɪɠɚɳɟɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɢ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɭɞɚɥɟɧɢɹ ɷɬɨɝɨ ɫɥɨɹ ɫ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɨɱɢɫɬɤɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ: 

ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ; ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɩɪɢɦɟɧɟɧɢɹ; ɧɟɛɨɥɶɲɢɟ 

ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ; ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɜɵɞɟɥɟɧɢɣ ɩɪɢɦɟɫɟɣ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɬɫɬɚɢɜɚɧɢɟɦ; ɛɨɥɶɲɭɸ ɫɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɛɨɥɟɟ ɧɢɡɤɭɸ 

ɜɥɚɠɧɨɫɬɶ ɩɨɥɭɱɚɟɦɨɝɨ ɲɥɚɦɚ (90–95 %) ɢ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ (95 – 98 %); 
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ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɤɭɩɟɪɚɰɢɢ ɭɞɚɥɹɟɦɵɯ ɜɟɳɟɫɬɜ. Ɏɥɨɬɚɰɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɚɷɪɚɰɢɟɣ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɧɢɠɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɉȺȼ ɢ ɥɟɝɤɨɨɤɢɫɥɹɟɦɵɯ 

ɜɟɳɟɫɬɜ, ɛɚɤɬɟɪɢɣ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ȼɫɟ ɷɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɫɩɟɲɧɨɣ 

ɞɚɥɶɧɟɣɲɟɣ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ. ɋɭɳɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɮɥɨɬɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɫɥɢɩɚɧɢɢ ɜɫɩɥɵɜɚɸɳɟɝɨ ɩɭɡɵɪɶɤɚ ɜɨɡɞɭɯɚ ɫ ɬɜɟɪɞɨɣ ɝɢɞɪɨɮɨɛɧɨɣ ɱɚɫɬɢɰɟɣ ɢ 

ɟɟ ɩɨɞɴɟɦɟ ɜ ɨɛɪɚɡɭɸɳɢɣɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɧɧɵɣ ɫɥɨɣ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɟɫ 

ɱɚɫɬɢɰɵ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɫɭɦɦɚɪɧɨɣ ɩɨɞɴɟɦɧɨɣ ɫɢɥɵ ɩɭɡɵɪɶɤɚ ɢ ɫɢɥɵ 

ɫɥɢɩɚɧɢɹ.  ɉɪɢɫɭɬɫɬɜɢɟ ɜ ɜɨɞɟ ɉȺȼ (ɪɟɚɝɟɧɬɨɜ-ɫɨɛɢɪɚɬɟɥɟɣ) ɞɟɥɚɟɬ ɩɪɨɰɟɫɫ 

ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ. ɉȺȼ, ɚɞɫɨɪɛɢɪɭɹɫɶ ɧɚ ɱɚɫɬɢɰɚɯ, ɩɨɧɢɠɚɸɬ ɢɯ 

ɫɦɚɱɢɜɚɟɦɨɫɬɶ, ɬ.ɟ. ɞɟɥɚɸɬ ɢɯ ɝɢɞɪɨɮɨɛɧɵɦɢ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɮɥɨɬɚɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ɏɥɨɬɚɰɢɹ ɫ ɜɵɞɟɥɟɧɢɟɦ ɜɨɡɞɭɯɚ ɢɡ ɪɚɫɬɜɨɪɚ (ɜɚɤɭɭɦɧɵɟ, ɧɚɩɨɪɧɵɟ ɢ 

ɷɪɥɢɮɬɧɵɟ ɮɥɨɬɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ). ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɫɨɫɬɨɢɬ ɜ ɫɨɡɞɚɧɢɢ 

ɩɟɪɟɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɜɨɡɞɭɯɚ ɜ ɫɬɨɱɧɨɣ ɜɨɞɟ, ɩɪɢ ɜɵɞɟɥɟɧɢɢ ɤɨɬɨɪɨɝɨ 

ɨɛɪɚɡɭɸɬɫɹ ɦɚɤɪɨɩɭɡɵɪɶɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɭɞɚɥɹɬɶ ɫɢɥɶɧɨ ɞɢɫɩɟɪɝɢɪɨɜɚɧɧɵɟ 

ɡɚɝɪɹɡɧɟɧɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɢɡ ɪɚɫɬɜɨɪɚ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɮɥɨɬɚɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 1 – 5 % ɨɬ ɨɛɴɟɦɚ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɵ. 

ȼɚɤɭɭɦɧɚɹ ɮɥɨɬɚɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɟɫɥɢ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɧɢɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 250 ɦɝ/ɥ. ɋɩɨɫɨɛ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɢɦɢ ɷɧɟɪɝɨɡɚɬɪɚɬɚɦɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ ɮɥɨɬɚɰɢɢ, ɚ ɬɚɤɠɟ 

ɜɵɫɨɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɜɫɩɥɵɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ «ɱɚɫɬɢɰɚ – ɩɭɡɵɪɟɤ ɜɨɡɞɭɯɚ» 

(ɜɟɪɨɹɬɧɨɫɬɶ ɢɯ ɪɚɡɪɭɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɚ). ɇɟɞɨɫɬɚɬɤɚɦɢ ɫɩɨɫɨɛɚ ɤɪɨɦɟ 

ɭɤɚɡɚɧɧɨɝɨ ɜɵɲɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ 

ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɫɥɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɚɤɭɭɦɧɵɯ 

ɫɢɫɬɟɦ. 

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ, ɡɚ 

ɧɟɛɨɥɶɲɨɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ. Ɉɬɫɭɬɫɬɜɢɟ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɢ ɧɟ ɲɭɦɧɚɹ 

ɪɚɛɨɬɚ. Ɇɨɠɧɨ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɜɫɟ ɢɡɜɥɟɤɚɟɦɵɟ ɤɨɦɩɨɧɟɧɬɵ. 



35 
 

ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɷɧɟɪɝɨɟɦɤɨɫɬɶ, ɡɚɫɨɪɟɧɢɟ ɢ ɡɚɪɚɫɬɚɧɢɟ 

ɨɬɜɟɪɫɬɢɣ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ [45]. 

2.3  ɋɨɪɛɰɢɹ 

ɋɨɪɛɰɢɹ – ɷɬɨ ɩɪɨɰɟɫɫ ɩɨɝɥɨɳɟɧɢɹ ɜɟɳɟɫɬɜɚ ɢɡ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɬɜɟɪɞɵɦ ɬɟɥɨɦ ɢɥɢ ɠɢɞɤɨɫɬɶɸ. Ɋɚɡɥɢɱɚɸɬ ɬɪɢ ɜɢɞɚ ɫɨɪɛɰɢɢ: 

- ɚɛɫɨɪɛɰɢɹ – ɩɨɝɥɨɳɟɧɢɟ ɜɟɳɟɫɬɜɚ ɜɫɟɣ ɦɚɫɫɨɣ ɠɢɞɤɨɝɨ ɫɨɪɛɟɧɬɚ; 

- ɚɞɫɨɪɛɰɢɹ – ɩɨɝɥɨɳɟɧɢɟ ɜɟɳɟɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɫɥɨɟɦ ɬɜɟɪɞɨɝɨ ɢɥɢ 

ɠɢɞɤɨɝɨ ɫɨɪɛɟɧɬɚ; 

- ɯɟɦɨɫɨɪɛɰɢɹ – ɫɨɪɛɰɢɹ, ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ ɯɢɦɢɱɟɫɤɢɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢ

ɟɦ ɫɨɪɛɟɧɬɚ ɫ ɩɨɝɥɨɳɚɟɦɵɦ ɜɟɳɟɫɬɜɨɦ. 

ɋɨɪɛɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ 

ɝɥɭɛɨɤɨɣ ɨɱɢɫɬɤɢ ɨɬ ɪɚɫɬɜɨɪɟɧɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɫɬɨɱɧɵɯ ɜɨɞ 

ɩɪɟɞɩɪɢɹɬɢɣ ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɣ, ɯɢɦɢɱɟɫɤɨɣ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ, 

ɬɟɤɫɬɢɥɶɧɨɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɋɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɦɨɠɟɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢ ɫɨɜɦɟɫɬɧɨ ɫ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɨɣ. 

ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɚɞɫɨɪɛɰɢɢ ɜɟɳɟɫɬɜ 

ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɦɟɫɟɣ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ, ɨɫɨɛɟɧɧɨ 

ɫɥɚɛɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. Ɇɟɬɨɞ ɫɨɪɛɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɰɟɧɧɵɯ ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ (ɮɟɧɨɥ, ɦɵɲɶɹɤ, 

ɫɟɪɨɜɨɞɨɪɨɞ) ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɟɣ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɱɢɳɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɫɢɫɬɟɦɚɯ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɋɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɫɬɨɱɧɵɯ ɜɨɞ, ɡɚɝɪɹɡɧɟɧɧɵɯ 

ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, ɫɥɚɛɵɦɢ ɷɥɟɤɬɪɨɥɢɬɚɦɢ ɢɥɢ ɧɟɷɥɟɤɬɪɨɥɢɬɚɦɢ, 

ɤɪɚɫɢɬɟɥɹɦɢ, ɧɟɩɪɟɞɟɥɶɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, ɝɢɞɪɨɮɨɛɧɵɦɢ ɚɥɢɮɚɬɢɱɟɫɢɤɦɢ 

ɫɨɟɞɢɧɟɧɢɹɦɢ. Ɇɟɬɨɞ ɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ ɬɨɥɶɤɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɚ 

ɬɚɤɠɟ ɧɢɡɲɢɯ ɨɞɧɨɚɬɨɦɧɵɯ ɫɩɢɪɬɨɜ. 

Ⱥɞɫɨɪɛɰɢɸ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: 
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- ɤ ɫɬɨɱɧɨɣ ɜɨɞɟ ɞɨɛɚɜɥɹɸɬ ɫɨɪɛɟɧɬ ɜ ɪɚɡɦɟɥɶɱɟɧɧɨɦ ɜɢɞɟ, ɩɨɥɭɱɟɧɧɭɸ 

ɫɦɟɫɶ ɩɟɪɟɦɟɲɢɜɚɸɬ, ɡɚɬɟɦ ɨɬɫɬɚɢɜɚɸɬ ɢ ɮɢɥɶɬɪɭɸɬ; 

- ɫɬɨɱɧɵɟ ɜɨɞɵ ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɮɢɥɶɬɪ, ɡɚɝɪɭɠɟɧɧɵɣ 

ɫɨɪɛɟɧɬɨɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɨɪɛɟɧɬɨɜ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɢ ɩɪɢɪɨɞɧɵɟ 

ɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ: ɚɤɬɢɜɢɪɨɜɚɧɧɵɟ ɭɝɥɢ, ɰɟɨɥɢɬɵ (ɚɥɸɦɨɫɢɥɢɤɚɬɵ), ɡɨɥɭ, 

ɲɥɚɤ, ɤɨɤɫɨɜɭɸ ɦɟɥɨɱɶ, ɬɨɪɮ, ɨɩɢɥɤɢ.  

Ƚɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɚɞɫɨɪɛɰɢɢ ɜɨɡɦɨɠɧɨɫɬɶ ɨɱɢɳɚɬɶ ɜɨɞɭ ɞɨ ɥɸɛɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ, ɧɟ ɜɧɨɫɹ ɩɪɢ ɷɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ. 

ɇɟɞɨɫɬɚɬɨɤ ɚɞɫɨɪɛɰɢɢ: ɞɥɹ ɨɱɢɳɟɧɢɹ ɨɬ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɱɢɫɬɤɚ [46]. 

2.4  Ʉɨɚɝɭɥɹɰɢɹ ɢ ɮɥɨɤɭɥɹɰɢɹ 

Ʉɨɚɝɭɥɹɰɢɹ (ɪɟɚɝɟɧɬɧɵɣ ɦɟɬɨɞ) – ɞɟɫɬɚɛɢɥɢɡɚɰɢɹ ɤɨɥɥɨɢɞɧɵɯ ɫɢɫɬɟɦ 

ɡɚɝɪɹɡɧɟɧɢɣ (ɩɪɨɰɟɫɫ ɭɤɪɭɩɧɟɧɢɹ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɡɚ ɫɱɟɬ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɢ ɨɛɴɟɞɢɧɟɧɢɹ ɜ ɚɝɪɟɝɚɬɵ).  

Ʉɨɚɝɭɥɹɰɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦ ɭɤɪɭɩɧɟɧɢɟɦ ɱɚɫɬɢɰ ɢ 

ɭɦɟɧɶɲɟɧɢɟɦ ɢɯ ɨɛɳɟɝɨ ɱɢɫɥɚ ɜ ɨɛɴɟɦɟ ɠɢɞɤɨɫɬɢ. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɱɧɵɟ 

ɜɨɞɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɚɛɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ 

ɷɦɭɥɶɫɢɢ ɢɥɢ ɫɭɫɩɟɧɡɢɢ, ɫɨɞɟɪɠɚɳɢɟ ɤɨɥɥɨɢɞɧɵɟ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ 0,001 – 

0,1 ɦɤɦ, ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɨɬ 0,1 ɞɨ 10 ɦɤɦ, ɚ ɬɚɤɠɟ ɱɚɫɬɢɰɵ 

ɪɚɡɦɟɪɨɦ 10 ɦɤɦ ɢ ɛɨɥɟɟ. ȼ ɩɪɨɰɟɫɫɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ 

ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɭɞɚɥɹɸɬɫɹ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ 10 ɦɤɦ ɢ ɛɨɥɟɟ. 

Ɇɟɥɤɨɞɢɫɩɟɪɫɧɵɟ ɢ ɤɨɥɥɨɢɞɧɵɟ ɱɚɫɬɢɰɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɞɚɥɹɸɬɫɹ. 

Ⱦɥɹ ɨɫɚɠɞɟɧɢɹ ɦɟɥɶɱɚɣɲɢɯ ɜɡɜɟɲɟɧɧɵɯ ɢ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɤ ɜɨɞɟ 

ɞɨɛɚɜɥɹɸɬ ɪɟɚɝɟɧɬɵ – ɪɚɫɬɜɨɪ ɤɨɚɝɭɥɹɧɬɚ (ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɸɬ ɫɨɥɢ 

ɚɥɸɦɢɧɢɹ ɢ ɠɟɥɟɡɚ - ɫɟɪɧɨɤɢɫɥɵɣ ɚɥɸɦɢɧɢɣ Ⱥl2(SɈ4)3 ɢ ɯɥɨɪɧɨɟ ɠɟɥɟɡɨ FeCl3, 

ɚ ɬɚɤɠɟ ɫɨɥɢ ɦɚɝɧɢɹ, ɲɥɚɦɨɜɵɟ ɨɬɯɨɞɵ ɢ ɨɬɪɚɛɨɬɚɧɧɵɟ ɪɚɫɬɜɨɪɵ ɨɬɞɟɥɶɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ ɤɨɚɝɭɥɹɧɬɚ ɫ ɫɨɥɹɦɢ, ɫɨɞɟɪɠɚɳɢɦɢɫɹ ɜ ɜɨɞɟ, 

ɨɛɪɚɡɭɸɬɫɹ ɯɥɨɩɶɹ, ɤɨɬɨɪɵɟ ɩɪɢ ɨɫɚɠɞɟɧɢɢ ɭɜɥɟɤɚɸɬ ɡɚ ɫɨɛɨɣ ɜɡɜɟɫɢ ɢ 
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ɤɨɥɥɨɢɞɧɵɟ ɜɟɳɟɫɬɜɚ. ɏɥɨɩɶɹ ɡɚɬɟɦ ɭɞɚɥɹɸɬɫɹ ɨɬɫɬɚɢɜɚɧɢɟɦ ɢɡ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɚɩɩɚɪɚɬɚ. 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɢ ɞɨɡɢɪɨɜɚɧɢɟ ɤɨɚɝɭɥɹɧɬɨɜ ɩɪɨɢɡɜɨɞɹɬ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɨɜ 

ɢɥɢ ɫɭɫɩɟɧɡɢɣ. Ɋɚɫɬɜɨɪɟɧɢɟ ɤɨɚɝɭɥɹɧɬɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɛɚɤɚɯ. Ɂɚɬɟɦ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɤɨɚɝɭɥɹɧɬɨɜ ɩɟɪɟɦɟɲɢɜɚɸɬ ɫ ɜɨɞɨɣ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɫɦɟɫɢɬɟɥɹɯ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ. ȼ ɤɚɦɟɪɚɯ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ 

ɨɛɪɚɡɨɜɚɧɢɟ ɯɥɨɩɶɟɜ ɤɨɚɝɭɥɹɧɬɚ. 

Ⱦɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɯɥɨɩɶɟɜ ɝɢɞɪɨɤɫɢɞɨɜ ɚɥɸɦɢɧɢɹ ɢ 

ɠɟɥɟɡɚ ɢ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɚ ɤɨɚɝɭɥɹɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɮɥɨɤɭɥɹɧɬɵ. Ɏɥɨɤɭɥɹɰɢɹ – 

ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɤɨɚɝɭɥɹɰɢɢ, ɩɪɨɰɟɫɫ ɚɝɪɟɝɚɰɢɢ ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɧɚɡɵɜɚɟɦɵɯ ɮɥɨɤɭɥɹɧɬɚɦɢ. ȼ ɩɪɨɰɟɫɫɟ 

ɮɥɨɤɭɥɹɰɢɢ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɞ 

ɜɥɢɹɧɢɟɦ ɮɥɨɤɭɥɹɧɬɨɜ ɨɛɪɚɡɭɸɬ ɢɧɬɟɧɫɢɜɧɨ ɨɫɟɞɚɸɳɢɟ ɪɵɯɥɵɟ ɯɥɨɩɶɟɜɢɞɧɵɟ 

ɫɤɨɩɥɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɮɥɨɤɭɥɹɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢɪɨɞɧɵɟ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɟ 

ɨɪɝɚɧɢɱɟɫɤɢɟ ɩɨɥɢɦɟɪɵ, ɱɚɳɟ ɜɫɟɝɨ ɩɨɥɢɚɤɪɢɥɚɦɢɞ, ɚ ɬɚɤɠɟ ɤɪɚɯɦɚɥ, 

ɩɨɥɢɜɢɧɢɥɨɜɵɣ ɫɩɢɪɬ, ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ.  

Ɇɟɬɨɞɵ ɤɨɚɝɭɥɹɰɢɢ ɢ ɮɥɨɤɭɥɹɰɢɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɞɥɹ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ ɯɢɦɢɱɟɫɤɨɣ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ, 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ, ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɣ, ɥɟɝɤɨɣ, ɬɟɤɫɬɢɥɶɧɨɣ ɢ ɞɪɭɝɢɯ 

ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɤɨɚɝɭɥɹɰɢɢ - ɷɬɨ ɩɪɨɫɬɨɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɟɜɵɫɨɤɚɹ ɟɝɨ 

ɫɬɨɢɦɨɫɬɶ, ɛɨɥɶɲɨɣ ɜɵɛɨɪ ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɤɨɚɝɭɥɹɧɬɨɜ, ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɪɵɜɚɬɶ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ. 

ɇɟɞɨɫɬɚɬɨɤ - ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɤɨɚɝɭɥɹɧɬɨɜ, ɨɛɪɚɡɨɜɚɧɢɟ ɛɨɥɶɲɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɫɢɥɶɧɨ ɜɥɚɠɧɨɝɨ ɨɫɚɞɤɚ, ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɢɞ ɢ ɫɭɥɶɮɚɬ 

ɢɨɧɨɜ ɜ ɜɨɞɟ ɩɨɫɥɟ ɨɱɢɫɬɤɢ [46]. 
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3 Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ, 

ɩɪɢɦɟɧɹɥɢ ɦɟɬɨɞɢɤɢ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɫɥɟɞɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ: ɨɛɳɟɟ 

ɠɟɥɟɡɨ, ɪɇ, ɩɟɪɦɚɧɝɚɧɚɬɧɚɹ ɨɤɢɫɥɹɟɦɨɫɬɶ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ (ɬɚɛɥɢɰɚ 3.1). 

Ⱦɥɹ ɬɨɱɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɬɪɟɛɭɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, 

ɩɨɥɭɱɟɧɧɚɹ ɧɟ ɦɟɧɟɟ ɱɟɦ ɞɜɭɦɹ ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ȼ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ 

ɬɨɱɧɨɫɬɢ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɜɟ ɩɚɪɚɥɥɟɥɢ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɞɜɭɦ ɧɟɡɚɜɢɫɢɦɵɦ ɦɟɬɨɞɢɤɚɦ: 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɟ ɮɥɭɨɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɧɚ 

ɚɧɚɥɢɡɚɬɨɪɟ ɠɢɞɤɨɫɬɢ «ɎɅɘɈɊȺɌ-02» (ɦɟɬɨɞɢɤɚ Ɇ 01-05-2007; 

ɉɇȾ Ɏ 14.1:2:4.128-98:ɆɍɄ 4.1.1262-03): 

Ɏɥɭɨɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɫɧɨɜɚɧ ɧɚ ɢɯ ɷɤɫɬɪɚɤɰɢɢ ɝɟɤɫɚɧɨɦ ɢɡ 100 ɫɦ3 ɩɪɨɛɵ ɜ ɬɟɱɟɧɢɢ 

1 ɦɢɧ. ɢ ɢɡɦɟɪɟɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɩɨɥɭɱɟɧɧɨɝɨ ɷɤɫɬɪɚɤɬɚ ɧɚ 

ɚɧɚɥɢɡɚɬɨɪɟ ɠɢɞɤɨɫɬɢ «ɎɅɘɈɊȺɌ-02», ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɨɤɟ 3.1, ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɵɱɢɫɥɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɢ 

ɩɨɦɨɳɢ ɝɪɚɞɭɢɪɨɜɨɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɡɚɥɨɠɟɧɧɨɣ ɜ ɩɚɦɹɬɶ ɚɧɚɥɢɡɚɬɨɪɚ. 

ȼ ɦɟɬɨɞɢɤɟ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɣ ɱɟɬɵɪёɯɯɥɨɪɢɫɬɵɣ ɭɝɥɟɪɨɞ. 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ ɦɚɫɫɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɪɨɛɚɯ 

ɩɪɢɪɨɞɧɵɯ, ɩɢɬɶɟɜɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɫɨɫɬɚɜɥɹɟɬ 0,005-50,0 ɦɝ/ɞɦ3. 

Ɉɩɪɟɞɟɥɟɧɢɸ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɟ ɦɟɲɚɸɬ ɠɢɪɵ, ɝɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ, 

ɧɚɫɵɳɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ɇɟɬɨɞɢɤɚ ɧɟ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɝɪɟɲɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɩ.2, ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜ 

ɜɨɞɚɯ ɥɟɝɤɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɛɟɧɡɢɧ), ɚ ɬɚɤɠɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 

ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɇɟɬɨɞɢɤɢ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɢ ɦɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 -Ɇɟɬɨɞɢɤɢ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɢ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ 

№ ɩ/ɩ ɉɨɤɚɡɚɬɟɥɶ 
ɇɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɧɚ ɦɟɬɨɞɢɤɢ ɜɵɩɨɥɧɟɧɢɹ 

ɢɡɦɟɪɟɧɢɣ ɢ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ 

1 Ɇɚɫɫɨɜɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɨɛɳɟɝɨ ɠɟɥɟɡɚ 

Ɇɟɬɨɞɢɤɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɨɛɳɟɝɨ ɠɟɥɟɡɚ ɜ ɩɪɨɛɚɯ ɩɪɢɪɨɞɧɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞɚɯ 

ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫ ɫɭɥɶɮɨɫɚɥɢɰɢɥɨɜɨɣ ɤɢɫɥɨɬɨɣ. 

ɉɇȾɎ 14.1:2.50-96 

2 ȼɨɞɨɪɨɞɧɵɣ 

ɩɨɤɚɡɚɬɟɥɶ ɪɇ 

Ɇɟɬɨɞɢɤɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɪɇ ɜ ɩɪɨɛɚɯ 

ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. 

ɉɇȾɎ 14.1:2:3:4 121 - 1997 

3 ɉɟɪɦɚɧɝɚɧɚɬɧɚɹ 

ɨɤɢɫɥɹɟɦɨɫɬɶ 

ȽɈɋɌ Ɋ55684* 

4 ɇɟɮɬɟɩɪɨɞɭɤɬɵ Ɇɟɬɨɞɢɤɚ (ɦɟɬɨɞ) ɢɡɦɟɪɟɧɢɣ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɪɨɛɚɯ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɨɞɨɦ ɂɄ-

ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɬɨɦɟɪɨɜ ɫɟɪɢɢ 

Ʉɇ ɉɇȾ Ɏ 14.1.272 – 2012  

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.1 - Ⱥɧɚɥɢɡɚɬɨɪ «Ɏɥɸɨɪɚɬ-02» 

 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɪɨɛ ɢɫɩɨɥɶɡɭɸɬ ɫɨɫɭɞɵ ɢɡ ɫɬɟɤɥɚ. 

Ɉɛɴёɦ ɨɬɛɢɪɚɟɦɨɣ ɩɪɨɛɵ ɫɨɫɬɚɜɥɹɟɬ 800 ɦɥ. Ⱥɧɚɥɢɡ ɩɪɨɛɵ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɫɬɢ ɜ ɬɟɱɟɧɢɢ 3 ɱ ɫ ɦɨɦɟɧɬɚ ɨɬɛɨɪɚ, ɥɢɛɨ ɩɪɨɜɟɫɬɢ ɷɤɫɬɪɚɤɰɢɸ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɝɟɤɫɚɧ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ. 
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ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɪɟɚɤɬɢɜɵ: 

- ɚɧɚɥɢɡɚɬɨɪ ɠɢɞɤɨɫɬɢ «ɎɅɘɈɊȺɌ-02» ɫ ɤɨɦɩɥɟɤɬɨɦ ɫɜɟɬɢɥɶɧɢɤɨɜ;  

- ȽɋɈ ɫɨɫɬɚɜɚ ɪɚɫɬɜɨɪɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ȽɋɈ № 7950-2001); 

- ɝɟɤɫɚɧ (ɪɟɚɤɬɢɜ ɦɚɪɤɢ «ɏɑ»). 

2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɨɬɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 

ɠɢɪɨɜ ɜ ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɨɦ ɭɝɥɟɪɨɞɟ ɧɚ ɚɧɚɥɢɡɚɬɨɪɟ «Ʉɨɧɰɟɧɬɪɚɬɨɦɟɪ Ʉɇ-2», 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.2, ɜ ɢɧɮɪɚɤɪɚɫɧɨɣ ɨɛɥɚɫɬɢ ɫɩɟɤɬɪɚ ɧɚ ɞɥɢɧɟ 

ɜɨɥɧɵ 3,42 ɦɤɦ (ɦɟɬɨɞɢɤɚ ɆɍɄ 4.1.1013-01). 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.2 - Ⱥɧɚɥɢɡɚɬɨɪ «Ʉɨɧɰɟɧɬɪɚɬɨɦɟɪ Ʉɇ-2» 

 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫɬɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɩɪɨɛ 

ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜ ɧɢɯ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,02 ɞɨ 2,00 ɦɝ/ɞɦ3. 

Ɇɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ, ɧɟ 

ɩɪɟɜɵɲɚɸɳɟɣ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3.2. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɨɜɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜɵɩɨɥɧɹɥɨɫɶ 

ɦɟɬɨɞɨɦ ɂɄ-ɮɨɬɨɦɟɬɪɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɰɟɬɪɚɬɨɦɟɪɚ Ʉɇ-2. 

Ɇɟɬɨɞɢɤɚ ɨɫɧɨɜɚɧɚ ɩɚ ɜɵɞɟɥɟɧɢɢ ɪɚɫɬɜɨɪɟɧɧɵɯ ɢ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ ɠɢɞɤɨɫɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɷɤɫɬɪɚɤɰɢɟɣ ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɵɦ 

ɭɝɥɟɪɨɞɨɦ, ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɦ ɨɬɞɟɥɟɧɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɬ ɫɨɩɭɬɫɬɜɭɸɳɢɯ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ ɧɚ ɤɨɥɨɧɤɟ, ɡɚɩɨɥɧɟɧɧɨɣ ɨɤɫɢɞɨɦ 

ɚɥɸɦɢɧɢɹ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɦɚɫɫɨɜɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɫɬɚɬɤɚ ɩɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɝɥɨɳɟɧɢɹ ɜ ɢɧɮɪɚɤɪɚɫɧɨɣ ɨɛɥɚɫɬɢ 

ɫɩɟɤɬɪɚ ɧɚ ɤɨɧɰɟɧɬɪɚɬɨɦɟɪɟ Ʉɇ-2. 

 

Ɍɚɛɥɢɰɚ 3.2 - Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ, ɡɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɩɨɝɪɟɲɧɨɫɬɢ ɢ ɟɟ ɫɥɭɱɚɣɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 

Ɋ=0,95 

Ⱦɢɚɩɚɡɨɧ 

ɢɡɦɟɪɟɧɢɣ, 

ɦɝ/ɞɦ3 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɝɪɟɲɧɨɫɬɢ (ɝɪɚɧɢɰɵ 

ɢɧɬɟɪɜɚɥɚ, ɜ ɤɨɬɨɪɨɦ ɩɨɝɪɟɲɧɨɫɬɶ 

ɧɚɯɨɞɢɬɫɹ ɫ ɡɚɞɚɧɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ), ± δ, 

% 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɥɭɱɚɣɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɝɪɟɲɧɨɫɬɢ 

(ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ ɫɥɭɱɚɣɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ 

ɩɨɝɪɟɲɧɨɫɬɢ), σ (δ), % 

Ɉɬ 0,02 ɞɨ 0,05 50 25 

Ɉɬ 0,05 ɞɨ 0,1 40 20 

0,1 ɞɨ 2,0 25 13 
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4 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  

ɐɟɥɶ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɥɚ ɜ ɩɨɜɵɲɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɲɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɥɨɤɭɥɹɧɬɨɜ. 

ɂɫɫɥɟɞɭɟɦɵɣ ɮɥɨɤɭɥɹɧɬ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɫɬɨɤɚ, 

ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɢ ɨɛɟɫɩɟɱɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɩɥɨɬɧɨɝɨ ɨɫɚɞɤɚ ɫ 

ɧɢɡɤɨɣ ɫɬɟɩɟɧɶɸ ɨɛɜɨɞɧɟɧɢɹ. Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɬ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɨɪɭɠɟɧɢɟ ɢ ɫɤɨɦɩɨɧɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɨɱɢɫɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɚɩɩɚɪɚɬɚɦɢ ɨɬɞɟɥɟɧɢɹ ɢ ɭɬɢɥɢɡɚɰɢɢ 

ɧɟɮɬɟɲɥɚɦɚ. 

ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɮɥɨɤɭɥɹɧɬɨɜ ɬɚɤɢɯ ɬɨɪɝɨɜɵɯ ɦɚɪɨɤ ɤɚɤ Praestol ɢ 

Superflock. ȼɫɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɧɚɬɭɪɧɵɯ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɡɚɜɨɞɚ [47]. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 3 ɷɬɚɩɚ:  

- ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɛɨɱɢɯ ɪɚɫɬɜɨɪɨɜ – 500 ɦɥ ɜɨɞɵ ɢ 150 ɦɥ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɟɣ ɫɬɨɱɧɨɣ ɜɨɞɵ; 

- ɩɨɞɛɨɪ ɞɨɡɢɪɨɜɨɤ ɮɥɨɤɭɥɹɧɬɨɜ: Superflock ɞɨɡɢɪɨɜɤɚ ɨɤɨɥɨ 20,27 ɝ, 

Praestol №1 – 20,27 ɝ, Praestol №2 – 5,07 ɝ.;  

- ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɨɱɢɫɬɤɚ ɧɟɮɬɹɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɮɥɨɤɭɥɹɧɬɚɦɢ.  

Ɉɱɢɫɬɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɥ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ.  

ɉɟɪɜɵɣ ɷɬɚɩ – ɜ ɢɫɯɨɞɧɵɣ ɪɚɫɬɜɨɪ ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɜ ɪɚɜɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ 

ɮɥɨɤɭɥɹɧɬɵ Superflock ɢ Praestol. ȼɪɟɦɹ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɢɧɭɬ. ɉɨ 

ɨɤɨɧɱɚɧɢɢ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɧɚɫɬɨɹɳɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɭɠɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 

ɬɨɦ, ɱɬɨ ɮɥɨɤɭɥɹɧɬ Superflock ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɮɥɨɤɭɥɹɧɬɨɦ Praestol, ɬɚɤ ɤɚɤ ɭ ɩɟɪɜɨɝɨ ɮɥɨɤɭɥɹɧɬɚ ɩɪɨɢɫɯɨɞɢɬ ɨɱɟɧɶ ɛɵɫɬɪɚɹ 

ɪɟɚɤɰɢɹ ɤɨɚɝɭɥɹɰɢɢ, ɬɚɛɥɟɬɤɚ Superflock ɜɵɞɟɥɹɟɬ ɨɤɫɢɞ ɠɟɥɟɡɚ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɜɵɩɚɞɚɟɬ ɜ ɜɨɞɭ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɧɟɣ, ɨɛɪɚɡɭɹ ɝɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ ɢ 

ɤɨɚɝɭɥɢɪɭɟɬ ɜɫɸ ɧɟɮɬɶ, ɚ Praestol ɞɚɟɬ ɷɮɮɟɤɬ «ɤɥɟɤɨɨɛɪɚɡɧɨɣ» ɦɚɫɫɵ, ɷɮɮɟɤɬɚ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɟɣ ɜɨɞɵ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. ɍ ɪɚɫɬɜɨɪɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ 
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ɮɥɨɤɭɥɹɧɬɚ Superflock ɜɢɞɢɦɵɣ ɪɟɡɭɥɶɬɚɬ ɩɨɹɜɢɥɫɹ ɫɩɭɫɬɹ 5 ɦɢɧɭɬ, ɩɨɫɥɟ 

ɞɨɛɚɜɥɟɧɢɹ ɬɚɛɥɟɬɤɢ. Ɋɟɡɭɥɶɬɚɬɵ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɜɟɞɟɧɵ ɧɚ  

ɪɢɫɭɧɤɟ 4.1.  

 

            

 

Ɋɢɫɭɧɨɤ 4.1 – Ɋɟɡɭɥɶɬɚɬɵ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɷɤɫɩɟɪɢɦɟɧɬɚ (ɮɨɬɨ ɫɥɟɜɚ 

ɢɫɯɨɞɧɵɣ ɪɚɫɬɜɨɪ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɮɥɨɤɭɥɹɧɬɚ Superflock, ɮɨɬɨ ɫɩɪɚɜɚ – 

ɢɫɯɨɞɧɵɣ ɪɚɫɬɜɨɪ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɮɥɨɤɭɥɹɧɬɚ Praestol) 

 

Ⱦɚɥɟɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɬɨɥɶɤɨ ɢɫɯɨɞɧɵɣ ɪɚɫɬɜɨɪ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɮɥɨɤɭɥɹɧɬɚ 

Superflock, ɬɚɤ ɤɚɤ ɭ ɢɫɯɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɮɥɨɤɭɥɹɧɬɚ Praestol ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɜɢɞɢɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɬɫɬɚɢɜɚɧɢɟ ɞɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɜ 

ɬɟɱɟɧɢɢ ɫɭɬɨɤ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɷɬɚɩɚ, ɞɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɲɟɧɢɟ, ɮɢɥɶɬɪɨɜɚɧɢɟ, 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɛɥɸɞɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɟɫɨɞɟɪɠɚɳɟɝɨ ɨɫɬɚɬɤɚ ɢ 

ɦɚɥɟɧɶɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɨɪɨɬɟ. 

ȼɬɨɪɨɣ ɷɬɚɩ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɝɧɢɬɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɬɟɥɹ ɞɥɹ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ (ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɜɬɨɪɨɝɨ ɷɬɚɩɚ 10 ɦɢɧɭɬ). ȼ 

ɪɚɫɬɜɨɪɟ ɫ ɮɥɨɤɭɥɹɧɬɨɦ Superflock ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɛɨɥɟɟ ɦɟɥɤɢɟ 

ɞɢɫɩɟɪɫɧɵɟ ɮɪɚɤɰɢɢ, ɧɟɜɢɞɢɦɵɟ ɧɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ, ɧɚɱɢɧɚɸɬ ɩɪɨɹɜɥɹɬɶɫɹ. ɉɨ 
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ɢɫɬɟɱɟɧɢɢ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɧɚɛɥɸɞɚɟɬɫɹ ɤɨɚɝɭɥɢɪɨɜɚɧɢɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 

ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɮɪɚɤɰɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɜɟɞɟɧɵ 

ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

          

 

Ɋɢɫɭɧɨɤ 4.2 – Ɋɟɡɭɥɶɬɚɬɵ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɷɤɫɩɟɪɢɦɟɧɬɚ (ɮɨɬɨ ɫɥɟɜɚ – ɢɫɯɨɞɧɵɣ 

ɪɚɫɬɜɨɪ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɮɥɨɤɭɥɹɧɬɚ Superflock ɫɩɭɫɬɹ 5 ɦɢɧɭɬ, ɮɨɬɨ ɫɩɪɚɜɚ – 

ɫɩɭɫɬɹ 10 ɦɢɧɭɬ) 

 

Ɍɪɟɬɢɣ ɷɬɚɩ -  ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɞɜɭɯɫɥɨɣɧɨɣ ɤɨɥɨɧɧɵ (1 

ɫɥɨɣ – ɮɪɚɤɰɢɹ ɤɜɚɪɰɢɬɚ 0,45 ɦɦ, 2 ɫɥɨɣ – 0,25 ɦɦ).  

ɋ ɩɨɦɨɳɶɸ ɤɨɧɰɟɧɬɪɨɦɟɬɪɚ ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɤɨɧɟɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɟ ɩɨɫɥɟ ɬɪɟɯ ɷɬɚɩɨɜ ɧɚɫɬɨɹɳɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬ ɫɨɫɬɚɜɥɹɟɬ 

0,05 ɦɝ/ɥ, ɞɚɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɚɧɧɵɣ ɦɟɬɨɞ ɢ ɩɪɟɞɥɚɝɚɟɦɚɹ ɫɯɟɦɚ 

ɛɭɞɟɬ ɷɮɮɟɤɬɢɜɧɨɣ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
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Ɍɚɛɥɢɰɚ 4.2 – Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɉɨɤɚɡɚɬɟɥɶ 

ɂɫɯɨɞɧɚɹ 

ɤɨɧɰɟɧɬ-

ɪɚɰɢɹ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɥɨɤɭɥɹɧɬɨɜ 

Praestol 

№1 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

Praestol 

№2 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

Super

-flock 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ, % 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ, 

ɦɝ/ɥ 
20 3,14 84,3 % 2,97 85,2 0,49 97,55 

ɀɟɥɟɡɨ, ɦɝ/ɥ 4,3 0 100 % 0 100 % 0,05 98,9 

ɉɟɪɦɚɧɝɚɧɚɬɧɚɹ 

ɨɤɢɫɥɹɟɦɨɫɬɶ, 

ɦɝɈ/ɞɦ3 

156 0 100 % 0 100 % 2,04 98,7 

ɪɇ 5,2 9,5 - 9,1 - 7,4 - 

ɗȾɋ, ȼ -0,306 -0,561 - -0,537 - -0,437 - 

 

Ƚɪɚɮɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.3-4.6. 

 
 

Ɋɢɫɭɧɨɤ 4.3 – Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɮɥɨɤɭɥɹɧɬɚ Praestol №1 ɧɚ 
ɧɟɮɬɟɫɨɞɟɪɠɚɳɭɸ ɫɬɨɱɧɭɸ ɜɨɞɭ 
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Ɋɢɫɭɧɨɤ 4.4 - Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɮɥɨɤɭɥɹɧɬɚ Praestol №2  
ɧɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɭɸ ɫɬɨɱɧɭɸ ɜɨɞɭ 

 

 
 

Ɋɢɫɭɧɨɤ 4.5 - Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɮɥɨɤɭɥɹɧɬɚ Superflock  
ɧɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɭɸ ɫɬɨɱɧɭɸ ɜɨɞɭ 
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Ɋɢɫɭɧɨɤ 4.6 - ɋɪɚɜɧɟɧɢɟ ɤɨɧɟɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 

ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ 
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5 Ɋɚɫɱɟɬ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɤɥɸɱɚɟɬ: ɚɤɤɭɦɭɥɢɪɭɸɳɭɸ ɟɦɤɨɫɬɶ, 

ɭɫɪɟɞɧɢɬɟɥɶ, ɤɨɧɬɚɤɬɧɭɸ ɤɚɦɟɪɭ, ɮɢɥɶɬɪɵ, ɍɎ-ɭɫɬɚɧɨɜɤɚ. 

Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɩɨ ɞɚɧɧɵɦ ɩɨɥɭɱɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɨɞɟ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 5.1 ɢ 5.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ɋɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 5.3. 

 

Ɍɚɛɥɢɰɚ 5.1 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɨɞɟ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ  

ɉɨɤɚɡɚɬɟɥɢ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ɍɟɯɧɢɱɟɫɤɚɹ ɜɨɞɚ 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɦɝ/ɞɦ3 0,05 

ɪɇ - 6,0-9,0 

ɀɟɥɟɡɨ ɦɝ/ɞɦ3 0,3 

ɉɟɪɦɚɧɝɚɧɚɬɧɚɹ ɨɤɢɫɥɹɟɦɨɫɬɶ  ɦɝɈ/ɞɦ3 - 

E-coli - - 

 

Ɍɚɛɥɢɰɚ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ  

ɉɨɤɚɡɚɬɟɥɢ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
ɂɫɯɨɞɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɦɝ/ɥ 20 

ɪɇ - 5,2 

ɀɟɥɟɡɨ ɦɝ/ɥ 4,3 

ɉɟɪɦɚɧɝɚɧɚɬɧɚɹ ɨɤɢɫɥɹɟɦɨɫɬɶ  ɦɝɈ/ɞɦ3 156 

E-coli ɟɞ. 100 
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Ɍɚɛɥɢɰɚ 5.3 – Ɋɚɫɯɨɞɵ ɫɬɨɱɧɵɯ ɜɨɞ 

Qɫɭɬ , ɦ3/ɫɭɬ Qɱɚɫ , ɦ3/ɱɚɫ Qɫ , ɦ3/ɫɟɤ 

2880 120 0,033 

 

5.1 Ɋɚɫɱɟɬ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ  

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 3,6 ɦ.  

Ɉɛɴɟɦ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɚɜɟɧ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɨɫɬɚɬɤɭ ɜɨɞɵ ɜ 

ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ 6 ɱɚɫɨɜ. 

Wɚɤɤ = 476,1 ɦ3. 

ɉɪɢɧɢɦɚɟɦ ɚɤɤɭɦɭɥɢɪɭɸɳɭɸ ɟɦɤɨɫɬɶ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ 

11,5ɯ11,5ɯ3,6 ɦ 

 

5.2 Ɋɚɫɱɟɬ ɭɫɪɟɞɧɢɬɟɥɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɟɪɟɦɟɲɢɜɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 

ɇɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫɨɫɬɚɜɥɹɸɬ 30 % ɨɬ ɨɛɴɟɦɚ ɜɫɟɯ ɫɬɨɤɨɜ 

ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɉɛɴёɦ ɪɟɡɟɪɜɭɚɪɚ ɭɫɪɟɞɧɢɬɟɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ܹ = ܳ˚˃˔ ∙ ܶ                                                                                                              ሺͷ.ͳሻ 

 ܹ = ͳʹͲ ∙ ͺ = ͻ͸Ͳ ɦ3/ɫɭɬ 

 

ɉɪɨɟɤɬɢɪɭɟɦ 2 ɪɚɛɨɱɢɯ ɨɬɞɟɥɟɧɢɹ, ɫ ɝɥɭɛɢɧɨɣ ɇ=2,5 ɦ 

ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɨɬɞɟɥɟɧɢɹ, ɦ2, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

 𝐹 = ܹ݊ ∙ 𝐻,                                                                                                                   ሺͷ.ʹሻ 

 

ɝɞɟ n – ɱɢɫɥɨ ɫɟɤɰɢɣ, ɪɚɜɧɨɟ 4. 

 



50 
 

𝐹 = ͻ͸ͲͶ ∙ ʹ,ͷ = ͻ͸ ˏଶ 

 

ɉɪɢ ɲɢɪɢɧɟ ɤɚɠɞɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 6 ɦ ɞɥɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 

ܮ  = 𝐹͸ = ͻ͸͸ = ͳ͸ ˏ                                                                                                 ሺͷ.͵ሻ 

 

5.3 Ɋɚɫɱɟɬ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɵ 

ɇɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɵ ɜ 

ɩɥɚɧɟ, ɦ2 

 𝐹 = ܳ˚˃˔ ∙ ܶ݊ ∙ 𝐻 ,                                                                                                             ሺͷ.Ͷሻ 

 

ɝɞɟ Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɨɧɬɚɤɬɚ ɤɨɚɝɭɥɹɧɬɚ ɫ ɜɨɞɨɣ; ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 

10 ɦɢɧ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɚɤɬɧɵɯ ɤɚɦɟɪ; 

ɇ – ɝɥɭɛɢɧɚ ɫɥɨɹ ɜɨɞɵ ɜ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɟ ɜ ɦ; ɩɪɢɧɢɦɚɟɬɫɹ 3,6 ɦ. 

ɉɪɢ Qɮɚɤ = 19,8 ɦ3/10 ɦɢɧ, Ɍ = 10 ɦɢɧ, n = 3 ɢ ɇ = 3,6 ɦ 

 𝐹 = ͳͻ,ͺ ∙ ͳͲ͵ ∙ ͵,͸ = ͳͺ,͵ ˏଶ 

 

ɉɪɢɧɢɦɚɟɦ ɤɨɧɬɚɤɬɧɭɸ ɤɚɦɟɪɭ ɪɚɡɦɟɪɚɦɢ Ⱥɯȼɯɋ = 4,28ɯ4,28ɯ3,6 

ɇɚ ɲɬɭɰɟɪɚɯ ɨɬɜɟɬɜɥɟɧɢɣ ɭɤɪɟɩɥɹɸɬɫɹ ɮɚɪɮɨɪɨɜɵɟ ɳɟɥɟɜɵɟ ɞɪɟɧɚɠɧɵɟ 

ɤɨɥɩɚɱɤɢ ȼɌɂ-5. ɇɟɨɛɯɨɞɢɦɚɹ ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɳɟɥɟɣ ɜ ɞɪɟɧɚɠɧɵɯ 

ɤɨɥɩɚɱɤɚɯ ɞɨɥɠɧɚ ɛɵɬɶ 0,8 - 1,0 % ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ, ɬ.ɟ. 
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∑ ݂̃ = Ͳ,ͲͲͺ ∙ 𝜋 ∙ Ͷܦ = Ͳ,ͲͲͺ ∙ Ͳ,͹ͺͷ ∙ ͵ଶ = Ͳ,Ͳͷ͸ ˏଶ                                ሺͷ.ͷሻ 

 

ɉɥɨɳɚɞɶ ɳɟɥɟɣ ɧɚ ɤɚɠɞɨɦ ɤɨɥɩɚɱɤɟ ȼɌɂ-5 ɫɨɫɬɚɜɥɹɟɬ ݂̃ =192 ɦɦ2=0,000192 ɦ2 

Ɉɛɳɟɟ ɱɢɫɥɨ ɤɨɥɩɚɱɤɨɜ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ:  

 ݊ = ∑ ݂݂̃̃ = Ͳ,Ͳͷ͸Ͳ,ͲͲͲͳͻʹ = ʹͻͲ ˛˕                                                                      ሺͷ.͸ሻ 

 

Ɍɚɤ ɤɚɤ ɮɢɥɶɬɪ ɢɦɟɟɬ ɜ ɩɥɚɧɟ ɤɪɭɝɥɨɟ ɫɟɱɟɧɢɟ, ɬɨ ɨɬɜɟɬɜɥɟɧɢɹ ɛɭɞɭɬ 

ɪɚɡɧɨɣ ɞɥɢɧɵ, ɚ ɢɦɟɧɧɨ: 0,71; 0,98; 1,14; 1,27; 1,33 ɢ 1,38 ɦ. 

ɋɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɜɫɟɯ ɨɬɜɟɬɜɥɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɮɢɥɶɬɪɚ 

ɫɨɫɬɚɜɢɬ: 

ܮ  = Ͷ ∙ ሺͲ,͹ͳ + Ͳ,ͻͺ + ͳ,ͳͶ + ͳ,ʹ͹ + ͳ,͵͵ + ͳ,͵ͺሻ = ʹ͹,ʹͶ ˏ                  ሺͷ.͹ሻ 

 

ɋɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɤɨɥɩɚɱɤɚɦɢ:  

 ݁ = :ܮ ݊ = ʹ͹,ʹͶʹͻͲ = Ͳ,ͻͷ = ͻͷ ˏˏ                                                                      ሺͷ.ͺሻ 

 

ɇɚ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɵɯ ɨɬɜɟɬɜɥɟɧɢɹɯ (ɜ ɰɟɧɬɪɟ ɮɢɥɶɬɪɚ) l=1,38 ɦ ɦ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ 15 ɤɨɥɩɚɱɤɨɜ, ɚ ɧɚ ɧɚɢɛɨɥɟɟ ɤɨɪɨɬɤɢɯ ɨɬɜɟɬɜɥɟɧɢɹɯ l=0,71 ɦ 

– ɩɨ 8 ɤɨɥɩɚɱɤɨɜ. 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɥɩɚɱɤɨɜ ɧɚ 1 ɦ2 ɮɢɥɶɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 290:7,1=41 ɲɬ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɨɞɢɧ ɤɨɥɩɚɱɨɤ:  

˒ˎˑˍݍ  = Ͳ,Ͳͷ͹ʹͻͲ = Ͳ,ͲͲͲʹ ˏଷ/˔                                                                              ሺͷ.ͻሻ 
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Ɋɚɫɯɨɞ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɟ ɨɬɜɟɬɜɥɟɧɢɟ 

ɫ ɱɢɫɥɨɦ ɤɨɥɩɚɱɤɨɜ n=15 ɲɬɭɤ:  

˅˕ˑ.ˇݍ  = ݊ ∙ ˒ˎˑˍݍ = ͳͷ ∙ Ͳ,ͲͲͲʹ = Ͳ,ͲͲ͵ ˏଷ/˔                                              ሺͷ.ͳͲሻ 

 

ɉɪɢ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ v=1,8÷2 ɦ/ɫɟɤ ɞɢɚɦɟɬɪ ɨɬɜɟɬɜɥɟɧɢɣ ɛɭɞɟɬ 50 ɦɦ, 

ɱɬɨ ɨɬɜɟɱɚɟɬ ɫɤɨɪɨɫɬɢ 1,41 ɦ/ɫɟɤ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɳɟɥɹɯ ɞɪɟɧɚɠɧɵɯ ɤɨɥɩɚɱɤɨɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 

ɫɢɫɬɟɦɵ ɤɪɭɝɥɨɝɨ ɜ ɩɥɚɧɟ ɮɢɥɶɬɪɚ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɢ 

ɛɨɤɨɜɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɬɪɭɛ ɧɟɪɚɜɧɨɣ ɞɥɢɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 ℎ = ʹଶ̃ݒ ∙ ݃ ∙ 𝜇ଶ ,                                                                                                       ሺͷ.ͳͳሻ 

 

ɝɞɟ ݒ˜-ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɳɟɥɹɯ ɤɨɥɩɚɱɤɚ;  𝜇- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,5. 

Ɍɚɤ ɤɚɤ ݒ˜ = ͳ,Ͳͷ ɦ/ɫɟɤ, ɬɨ  

 ℎ = ͳ,Ͳͷଶʹ ∙ ͻ,ͺͳ ∙ Ͳ,ͷଶ = Ͳ,ʹʹͷ ˏ 

 

ɇɚ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɦ ɛɨɤɨɜɨɦ ɨɬɜɟɬɜɥɟɧɢɢ ɪɚɡɦɟɳɟɧɨ 15 ɳɟɥɟɜɵɯ 

ɤɨɥɩɚɱɤɨɜ, ɬɨɝɞɚ:  

 ∑ ℎ = ͳͷ ∙ Ͳ,ʹʹͷ = ͵,͵ͺ ˏ                                                                                  ሺͷ.ͳʹሻ  

5.4 Ɋɚɫɱёɬ ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɮɢɥɶɬɪɚ. Ɂɚɞɚɧɧɚɹ ɩɨɥɟɡɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɫɬɚɧɰɢɢ, ɨɛɨɪɭɞɨɜɚɧɧɨɣ ɫɤɨɪɵɦɢ ɛɟɡɧɚɩɨɪɧɵɦɢ ɮɢɥɶɬɪɚɦɢ ɫ ɤɜɚɪɰɟɜɨɣ 



53 
 

ɡɚɝɪɭɡɤɨɣ ɫɨɫɬɚɜɥɹɟɬ ܳ˔˖˕ = ʹͺͺͲ ɦ3/ɫɭɬɤɢ, ɢɥɢ ܳ˚˃˔ = ͳʹͲ ɦ3/ɱ, ɢɥɢ ݍ˔ˈˍ =Ͳ,Ͳ͵͵ ɦ3/ɫ. 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɫɤɨɪɵɯ ɮɢɥɶɬɪɨɜ, ɦ2 ɛɭɞɟɬ:  

 𝐹 = ܳ˔˖˕ܶ ∙ .ː.˓ݒ − ͵,͸ ∙ ݊ ∙ ݓ ∙ 𝑡ଵ − ݊ ∙ 𝑡ଶ ∙ .ː.˓ݒ ,                                                    ሺͷ.ͳ͵ሻ 

 

ɝɞɟ ܶ- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ ɱ;  ݒ˓.ː. – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɚɜɧɚɹ 8 ɦ/ɱ;  ݊ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɨɤ ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɡɚ ɫɭɬɤɢ, ɪɚɜɧɨɟ 2;  ݓ- ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ, ɪɚɜɧɚɹ 12,5 ɥ/ɫɟɤ∙ɦ2; 𝑡ଵ- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ, ɪɚɜɧɚɹ 0,25 ɱ;  𝑡ଶ- ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɮɢɥɶɬɪɚ ɜ ɫɜɹɡɢ ɫ ɩɪɨɦɵɜɤɨɣ, ɪɚɜɧɨɟ 0,33 ɱ. 

Ɍɨɝɞɚ 

 𝐹 = ʹͺͺͲͳʹ ∙ ͸ − ͵,͸ ∙ ʹ ∙ ͳʹ,ͷ ∙ Ͳ,ʹͷ − ʹ ∙ Ͳ,͵͵ ∙ ͺ = ͸ͷ,ͳ͵ ˏଶ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ ɞɨɥɠɧɨ ɛɵɬɶ:  

 𝑁 = Ͳ,ͷ ∙ √𝐹                                                                                                            ሺͷ.ͳͶሻ 

 

Ɍɨɝɞɚ:  

 𝑁 = Ͳ,ͷ ∙ √͸ͷ,ͳ͵ = Ͷ,Ͳ͵ = Ͷ ˛˕. 
 

ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ ɛɭɞɟɬ 65,13:43 = 16 ɦ2 ɫ ɪɚɡɦɟɪɨɦ ɜ ɩɥɚɧɟ 

5 ɯ 1,20 ɦ. 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɜɨɞɵ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ɫɨɫɬɚɜɢɬ: 
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.˗.௣ݒ  = .ː.˓ݒ  ∙ 𝑁𝑁 − 𝑁ଵ ,                                                                                           ሺͷ.ͳͷሻ 

 

ɝɞɟ 𝑁ଵ- ɤɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɦɨɧɬɟ (𝑁ଵ = ͳሻ. 

Ɍɨɝɞɚ  

.˗.௣ݒ  = .ː.˓ݒ  ∙ 𝑁𝑁 − 𝑁ଵ = ͺ ∙ ͶͶ − ͳ = ͳͲ,͸͸ ˏ/˚ 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹ [48, c.128] ɜ 

ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ  

ɉɨɞɛɨɪ ɫɨɫɬɚɜɚ ɡɚɝɪɭɡɤɢ ɮɢɥɶɬɪɚ. Ɂɚɝɪɭɡɤɚ ɮɢɥɶɬɪɚ ɩɪɢɧɹɬɚ ɫɨɝɥɚɫɧɨ 

ɞɚɧɧɵɦ [49].  

ɇɚ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɢɥɶɬɪɭɸɳɢɣ ɦɚɬɟɪɢɚɥ ɦɚɪɤɢ Green Sand 

(ɡɟɥɟɧɵɣ ɩɟɫɨɤ). ɋɜɨɣɫɬɜɚ ɞɚɧɧɨɝɨ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ:  

- ɰɜɟɬ – ɨɬ ɡɟɥɟɧɨɜɚɬɨ-ɱɟɪɧɨɝɨ ɞɨ ɱɟɪɧɨɝɨ;  

- ɩɥɨɬɧɨɫɬɶ ɧɚɫɵɩɧɚɹ – 1,4 ɝ/ɫɦ2;  

- ɩɥɨɬɧɨɫɬɶ ɢɫɬɢɧɧɚɹ – 2,3-3,0 ɝ/ɫɦ3;  

- ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɝɪɚɧɭɥ Ʉɧ-1,6;  

- ɪɚɡɦɟɪ ɝɪɚɧɭɥ – 0,25-1,20 ɦɦ;  

- ɢɫɬɢɪɚɟɦɨɫɬɶ - ≤ 2 % ɜ ɝɨɞ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɨɡɚ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

௦௕௠௔௫ܦ  = ௘௡ܥ − ௘௫ܽ௦௕௠𝑖௡ܥ ,                                                                                                ሺͷ.ͳ͸ሻ 

 

ɝɞɟ ܥ௘௡, ܥ௘௫ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɢɫɯɨɞɧɵɯ ɢ ɮɢɥɶɬɪɨɜɚɧɧɨɣ ɜɨɞɟ; ܽ௦௕௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɚɹ ɟɦɤɨɫɬɶ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɮɨɪɦɭɥɟ:  
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 ܽ௦௕௠𝑖௡ = ʹͷ͵ ∙  ௘௫                                                                                                 ሺͷ.ͳ͹ሻܥ√

 ܽ௦௕௠𝑖௡ = ʹͷ͵ ∙ √Ͳ,Ͷͻ = ͳ͹͹,ͳ ɦɝ/ɥ 

௦௕௠௔௫ܦ  = ʹͲ − Ͳ,Ͷͻͳ͹͹,ͳ = Ͳ,ͳͳ ˆ/ˎ 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɟɦɤɨɫɬɶ ɫɨɪɛɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 ܽ௦௕௠௔௫ = ʹͷ͵ ∙  ௘௡                                                                                             ሺͷ.ͳͺሻܥ√

 ܽ௦௕௠௔௫ = ʹͷ͵ ∙ √ʹͲ = ͳͳ͵ͳ,Ͷͷ 

Ⱦɨɡɚ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɜɵɝɪɭɠɚɟɦɨɝɨ ɢɡ ɚɞɫɨɪɛɟɪɚ ɩɨ ɮɨɪɦɭɥɟ: 

௦௕ܦ  = ௘௡ܥ − ௦௕ܭ௘௫ܥ ∙ ܽ௦௕௠௔௫ ,                                                                                                  ሺͷ.ͳͻሻ 

 

ɝɞɟ ܭ௦௕ – ɡɚɞɚɧɧɚɹ ɫɬɟɩɟɧɶ ɢɫɱɟɪɩɚɧɢɹ ɟɦɤɨɫɬɢ ɫɨɪɛɟɧɬɚ. ɋɨɝɥɚɫɧɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ܭ௦௕ = Ͳ,ͷ. 

௦௕ܦ  = ʹͲ − Ͳ,ͶͻͲ,ͷ ∙ ͳͳ͵ͳ,Ͷͷ = Ͳ,Ͳ͵ͷ ˆ/ˎ 

 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɜɵɫɨɬɚ ɡɚɝɪɭɡɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɨɱɢɫɬɤɭ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 𝐻 = ௦௕௠௔௫ܦ ∙ 𝑡ௗ௦௢௣݇ௗ௦ ∙ ܽ௦௕௠௔௫ ,                                                                                                     ሺͷ.ʹͲሻ 
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ɝɞɟ ݇ௗ௦ – ɡɚɞɚɧɧɚɹ ɫɬɟɩɟɧɶ ɢɫɱɟɪɩɚɧɢɹ ɟɦɤɨɫɬɢ Green Sand; 𝑡ௗ௦௢௣- ɨɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɞɨ ɩɪɨɫɤɨɤɚ.  

 𝐻 = Ͳ,ͳͳ ∙ ͷͲͲ,ͷ ∙ ͳͳ͵ͳ,Ͷͷ = Ͳ,Ͳͳ ˏ 

 

ɋɬɟɩɟɧɶ ɢɡɜɥɟɱɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 ܴ = ଵܥ − ଵܥଶܥ ∙ ͳͲͲ %,                                                                                            ሺͷ.ʹͳሻ 

 

ɝɞɟ ܥଵ- ɢɫɯɨɞɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɜ ɪɚɫɬɜɨɪɟ;  ܥଶ- ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɮɢɥɶɬɪɚɬɟ. 

 ܴ = ʹͲ − Ͳ,ͶͻʹͲ ∙ ͳͲͲ % = ͻ͹,ͷͷ % 

Ɋɚɫɱёɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɮɢɥɶɬɪɚ. ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɮɢɥɶɬɪɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɫɥɭɠɢɬ ɤɚɤ ɪɚɡ ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɨɞɵ ɩɨ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ, ɬɚɤ ɢ ɞɥɹ ɫɛɨɪɚ ɩɪɨɮɢɥɶɬɪɨɜɚɧɧɨɣ ɜɨɞɵ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ ɩɪɢɧɹɬɚ ݓ = ͳʹ ɥ/ɫɟɤ∙ ˏ2 ɫɨɝɥɚɫɧɨ ɭɱɟɛɧɨɝɨ 

ɩɨɫɨɛɢɹ [48, ɫ. 132]. Ɍɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɚɟɦɨɣ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ 

ɮɢɥɶɬɪɚ, ɛɭɞɟɬ ɪɚɜɧɨ:  

˓˒ݍ  = 𝐹 ∙  ሺͷ.ʹʹሻ                                                                                                              ݓ

˓˒ݍ  = ͸ͷ,ͳͶ ∙ ͳʹ,ͷ = ͺͳͶ,ʹͷ ɥ/ɫ∙ɱ = 814,25/1000=0,814 ɦ2 

 

Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ: 
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݀ˍˑˎ = √ Ͷ ∙ 𝜋˓˒ݍ ∙ ܸ̱ ˑˎ ,                                                                                                    ሺͷ.ʹ͵ሻ 

 

ɝɞɟ 2ɤɨɥV ɦ/ɫ. 

 

݀ˍˑˎ = √Ͷ ∙ Ͳ,ͺͳͶ͵,ͳͶ ∙ ͳ,ͷ = Ͳ,ͺ͵ ˏ 

 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ 0,83 ɦ = 830 ɦɦ. 

ɉɥɨɳɚɞɶ ɮɢɥɶɬɪɚ ɧɚ ɤɚɠɞɨɟ ɨɬɜɟɬɜɥɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ: 

 ݂ˑ ˕˅ = ሺͷ − ݀ˍˑˎሻ ∙ ݉,                                                                                            ሺͷ.ʹͶሻ 

 

ɝɞɟ m=0,27 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɜɟɬɜɥɟɧɢɹɦɢ. 

 ݂ˑ ˕˅ = ሺͷ − ݀ˍˑˎሻ ∙ ݉ ≈ ͳ,ͳ͵ ˏଶ 

 

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɬɜɟɬɜɥɟɧɢɹ: 
˅˕ˑݍ  = ݂ˑ ˕˅ ∙ 𝜔 = ͳ,ͳ͵ ∙ ͳʹ,ͷ = ͳͶ,ͳʹͷ ˎ/˔=0,014 ɦ3/ɫ 

 

Ⱦɢɚɦɟɬɪ ɨɬɜɟɬɜɥɟɧɢɣ: 
 

 ݀ˑ˕˅ = √Ͷ ∙ ˑ˕˅𝜋ݍ ∙ ܸˑ ˕˅ ,                                                                                                    ሺͷ.ʹͷሻ 

 

ɝɞɟ 28,1 ɨɬɜV  ɦ/ɫ. 
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݀ˑ˕˅ = √Ͷ ∙ Ͳ,ͲͳͶ͵,ͳͶ ∙ ͳ,ͻ = Ͳ,ͳ ˏ 

 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɣ: 

 ∑ ݂ˑ ˕˅ = Ͳ,ʹͷ ∙ ͸ͷ,ͳͶͳͲͲ ≈ Ͳ,ͳ͸͵ ˏଷ ˋˎˋ ͳ͸͵ ˔ˏଶ                                         ሺͷ.ʹ͸ሻ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɬɜɥɟɧɢɣ ɜ ɮɢɥɶɬɪɟ: 

 ݊ = ܾ݉ ∙ ʹ = ͳ,ʹͲ,ʹ͹ ∙ ʹ = ͺ ˛˕                                                                            ሺͷ.ʹ͹ሻ 

 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɤɚɠɞɨɝɨ 

ɮɢɥɶɬɪɚ: 

 ݊଴ = ∑ ଴݂: ଴݂ = ͳ͸͵: ͳ,ͷͶ ≈ ͳͲͷ ˛˕                                                             ሺͷ.ʹͺሻ 

 

ȼ ɤɚɠɞɨɦ ɮɢɥɶɬɪɟ ɢɦɟɟɬɫɹ ɩɨ 8 ɨɬɜɟɬɜɥɟɧɢɣ. Ɍɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ 

ɧɚ ɤɚɠɞɨɦ ɨɬɜɟɬɜɥɟɧɢɢ 105:8≈13 ɲɬ.  

Ⱦɥɢɧɚ ɨɬɜɟɬɜɥɟɧɢɹ: 

 ݈ˑ˕˅ = ܮ − ݀ˍˑˎ = ͳ,ʹ − Ͳ,ͺ͵ = Ͳ,ͻͻ ˏ                                                          ሺͷ.ʹͻሻ  
 

ɒɚɝ ɨɫɢ ɨɬɜɟɪɫɬɢɣ: 

 ݈଴ = ݈ˑ˕˅݊଴ = Ͳ,ͻͻͳͲͷ = Ͳ,ͲͲͻ ˏ                                                                                 ሺͷ.͵Ͳሻ 

 

ɒɢɪɢɧɚ ɠɟɥɨɛɚ ɫ ɬɪɟɭɝɨɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
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ܤ = ଶܾଷݍ√ ∙ ͳ,͹͵ଷͻ,ͺͳ ∙ Ͳ,ʹͷଷ5 = ܭ ∙ √ ଷଶݍܾ ,5                                                                 ሺͷ.͵ͳሻ 

 

ɝɞɟ ܾ = ͳ,ͷ͹ + ܽ. 

ɉɪɢ ɜɵɫɨɬɟ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɱɚɫɬɢ ɠɟɥɨɛɚ ɜɟɥɢɱɢɧɵ ܽ=1 

Ʉɨɷɮɮɢɰɢɟɧɬ ܭ ɞɥɹ ɠɟɥɨɛɚ ɫ ɬɪɟɭɝɨɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɟɧ 

2,1.  

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɢɧ ɠɟɥɨɛ: 

ˉݍ  = ˉП˓˒ݍ ,                                                                                                                 ሺͷ.͵ʹሻ 

 

ɝɞɟ ɉɠ − ɤɨɥɢɱɟɫɬɜɨ ɠɟɥɨɛɨɜ 1. 

ˉݍ  = Ͳ,ͺͳͶͳ = Ͳ,ͺͳͶ ˎ 

 

ܤ = ʹ,ͳ ∙ √Ͳ,ͺͳͶଶͳ͸,ͻ͹5 ≈ ͳ,ͳ ˏ 

 

ȼɵɫɨɬɚ ɤɪɨɦɤɢ ɠɟɥɨɛɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɚɝɪɭɡɤɢ: 

 Δℎ = 𝐻˗ ∙ ݈ͳͲͲ + Ͳ,͵,                                                                                                  ሺͷ.͵͵ሻ 

 
 

ɝɞɟ ɇɮ=0,75 ɦ – ɜɵɫɨɬɚ ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɥɨɹ;  

l =45 % – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ.  
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Δℎ = Ͳ,͹ͷ ∙ ͶͷͳͲͲ + Ͳ,͵ = Ͳ,͸͵ ˏ 

 

Ɋɚɫɱɟɬ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

݌  = ݓ ∙ ݂ ∙ 𝑡ଵ ∙ ͸Ͳ ∙ 𝑁ܳ˚˃˔ ∙ ௣ܶ ∙ ͳͲͲͲ ∙ ͳͲͲ %,                                                                            ሺͷ.͵Ͷሻ 

 

ɝɞɟ 𝑡ଵ = ͳͲ ˏˋː ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɮɢɥɶɬɪɚɬɚ; ௣ܶ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɦɟɠɞɭ ɞɜɭɦɹ ɩɪɨɦɵɜɤɚɦɢ, ɪɚɜɧɚɹ:  

 ௣ܶ = ଴ܶ − ሺ𝑡ଵ + 𝑡ଶ + 𝑡ଷሻ,                                                                                    ሺͷ.͵ͷሻ  
 

ɝɞɟ ଴ܶ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɮɢɥɶɬɪɨɰɢɤɥɚ, ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɨɣ 8-12 ɱ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɢ ɧɟ ɦɟɧɟɟ 6 ɱ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ 

ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ;  𝑡ଷ- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɩɟɪɜɨɝɨ ɮɢɥɶɬɪɚ ɜ ɫɬɨɤ. 

 ௣ܶ = ͸ − ሺͲ,ͳ + Ͳ,͵͵ + Ͳ,ͳ͹ሻ = ͷ,Ͷ ˚  
݌  = ͳʹ,ͷ ∙ ͳ͸ ∙ ͳͲ ∙ ͸Ͳ ∙ ͷͳʹͲ ∙ ͷ,Ͷ ∙ ͳͲͲͲ ∙ ͳͲͲ% =  ͹Ͷ % 

 

ȼɨɞɚ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɝɨɥɨɜɭ ɫɨɨɪɭɠɟɧɢɹ (ɜ 

ɚɤɤɭɦɭɥɢɪɭɸɳɭɸ ɟɦɤɨɫɬɶ). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɮɢɥɶɬɪɚ. ɉɨɬɟɪɢ ɧɚɩɨɪɚ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɚɤ ɠɟ, ɤɚɤ ɜ ɪɚɫɱёɬɟ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɫɤɨɪɨɝɨ ɮɢɥɶɬɪɚ 

ɢ ɫɨɫɬɨɹɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɟɥɢɱɢɧ:  

- ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɨɬɜɟɪɫɬɢɹɯ ɬɪɭɛ ɫ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɮɢɥɶɬɪɚ, 

ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ ɮɨɪɦɭɥɟ:  
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 ℎ௣.௖ = (ʹ,ʹܽଶ + ͳ) ∙ ݃ʹˑˎଶˍݒ + ݃ʹ௣.௧ଶݒ                                                                              ሺͷ.͵͸ሻ 

 

ɝɞɟ ݒˍˑˎ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɦ/ɫɟɤ;  ݒ˓.˕- ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɬɪɭɛɚɯ, ɦ/ɫɟɤ;  ܽ – ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɵ ɩɥɨɳɚɞɟɣ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɤ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɤɨɥɥɟɤɬɨɪɚ:  

 ܽ = Ͳ,ͳ͸͵: Ͳ,ͷͶ ≈ Ͳ,͵Ͳʹ;  

 ℎ௣.௖ = ( ʹ,ʹͲ,͵Ͳʹଶ + ͳ) ∙ ͳ,ͷଶʹ ∗ ͻ,ͺͳ + ͳ,͹ଶʹ ∗ ͻ,ͺͳ = ͵,Ͳ͵ ˏ 

 

- ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɮɢɥɶɬɪɭɸɳɟɦ ɫɥɨɟ ɜɵɫɨɬɨɣ 𝐻Ф, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ 

ɮɨɪɦɭɥɟ Ⱥ.ɂ. ȿɝɨɪɨɜɚ:  

 ℎ˗ = ሺܽ + ܾ ∙ ሻݓ ∙ 𝐻Ф,                                                                                          ሺͷ.͵͹ሻ 

 

ɝɞɟ ܽ ɢ ܾ – ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɩɟɫɤɚ ɫ ɤɪɭɩɧɨɫɬɶɸ ɡɟɪɟɧ 0,5-1,0 ɦɦ (ܽ = Ͳ,͹͸, ܾ =Ͳ,Ͳͳ͹ሻ  ɢɥɢ ܽ = Ͳ,ͺͷ, ܾ = Ͳ,ͲͳͲͶ – ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɩɟɫɤɚ ɫ ɤɪɭɩɧɨɫɬɶɸ ɡɟɪɟɧ 1-2 

ɦɦ.  

 ℎ˗ = ሺͲ,͹͸ + Ͳ,Ͳͳ͹ ∙ ͳʹ,ͷሻ ∙ Ͳ,͹ͷ = Ͳ,͹͵ ˏ 

 

- ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɝɪɚɜɢɣɧɵɯ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɫɥɨɹɯ ɜɵɫɨɬɨɣ ɇɩ.ɫ., 

ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ɍ. Ɍɭɪɱɢɧɨɜɢɱɚ:  

 ℎ˒.˔ = Ͳ,Ͳʹʹ ∙ 𝐻˒.˔ ∙  ሺͷ.͵ͺሻ                                                                                           ,ݓ
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ɝɞɟ 5,0. спН  ɦ – ɜɵɫɨɬɚ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɫɥɨɹ;  

  – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ. 

 ℎ˒.˔ = Ͳ,Ͳʹʹ ∙ Ͳ,ͷ ∙ ͳʹ,ͷ = Ͳ,ͳͶ ˏ 

 

- ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɩɨɞɜɨɞɹɳɟɦ ɩɪɨɦɵɜɧɭɸ ɜɨɞɭ ɤ ɨɛɳɟɦɭ 

ɤɨɥɥɟɤɬɨɪɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɭɤɥɨɧ i=0,00818. Ɍɨɝɞɚ ɩɪɢ ɨɛɳɟɣ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 

l=100 ɦ 

 ℎ˒.˕ = 𝑖 ∙ ݈ = Ͳ,ͲͲͺͳͺ ∙ ͳͲͲ ≈ Ͳ,ͺʹ ˏ                                                              ሺͷ.͵ͻሻ 

 

- ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɢ ɧɚɩɨɪɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɧɚɫɨɫɚ ɞɥɹ ɩɨɞɚɱɢ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 ℎ௢.௖ =  ଶʹ݃,                                                                                                                ሺͷ.ͶͲሻݒ

 

ɝɞɟ V=2 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

 ℎ௢.௖ = ʹଶʹ ∙ ͻ,ͺͳ = Ͳ,ʹͲ͵ ˏ 

 

- ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɮɚɫɨɧɧɵɯ ɱɚɫɬɹɯ ɢ ɚɪɦɚɬɭɪɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 ℎˏ.˔ = ∑ ߞ  ଶʹ݃                                                                                                       ሺͷ.Ͷͳሻݒ
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Ʉɨɷɮɮɢɰɢɟɧɬɵ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɪɚɜɧɵ ߞଵ = Ͳ,ͻͺͶ ɞɥɹ ɤɨɥɟɧɚ; ߞଶ = Ͳ,ʹ͸ ɞɥɹ ɡɚɞɜɢɠɤɢ; ߞଷ=0,5 ɞɥɹ ɜɯɨɞɚ ɜɨ ɜɫɚɫɵɜɚɸɳɭɸ ɬɪɭɛɭ ɢ          ߞସ = Ͳ,ͻʹ ɞɥɹ ɬɪɨɣɧɢɤɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  

 ℎˏ.˔ = ሺͲ,ͻͺͶ + Ͳ,ʹ͸ + Ͳ,ͷ + Ͳ,ͻʹሻ ∙ ʹଶʹ ∙ ͻ,ͺͳ ≈ Ͳ,ͷ ˏ 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɥɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɫɤɨɪɨɝɨ 

ɮɢɥɶɬɪɚ ɫɨɫɬɚɜɢɬ:  

 ∑ ℎ = ͵,Ͳ͵ + Ͳ,͹͵ + Ͳ,ͳͶ + Ͳ,ͺʹ + Ͳ,ʹͲ͵ + Ͳ,ͷ = ͷ,Ͷʹ ≈ ͷ,ͷ ˏ         ሺͷ.Ͷʹሻ 

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ ɨɬ ɞɧɚ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ ɞɨ 

ɠɟɥɨɛɚ: 

 ℎˆ = Δℎˉ + 𝐻˗ + Ͷ,ͷ,                                                                                           ሺͷ.Ͷ͵ሻ 

 

ɝɞɟ ℎˉ- ɜɵɫɨɬɚ ɤɪɨɦɤɢ ɠɟɥɨɛɚ. 

 ℎˆ = Ͳ,͸͵ + Ͳ,͹ͷ + Ͷ,ͷ = ͷ,ͺͺ ˏ 

 

ɇɚɩɨɪ ɧɚɫɨɫɚ: 

 𝐻 = ℎˆ + ∑ ℎ + ℎˊ.ː,                                                                                           ሺͷ.ͶͶሻ 

 

ɝɞɟ .5,1.. ɦh ɧз   – ɡɚɩɚɫ ɧɚɩɨɪɚ. 
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𝐻 = ͷ,ͺͺ + ͷ,ͷ + ͳ,ͷ = ͳʹ,ͺͺ ˏ 

5.5 Ɋɚɫɱɟɬ ɍɎ-ɭɫɬɚɧɨɜɤɢ 

Ɋɚɫɱɟɬɧɵɣ ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

𝐹 = − ܳ˚˃˔ ∙ 𝛼 ∙ 𝜅 ∙ lg ቀ ܲܲ଴ቁͳͷ͸͵.Ͷ ∙ ˒ߟ ∙ ଴ߟ ,                                                                               ሺͷ.Ͷͷሻ 

 

ɝɞɟ ܳ˚˃˔ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɛɟɡɡɚɪɚɠɢɜɚɟɦɨɣ ɜɨɞɵ ɜ ɦ3/ɱ; 𝛼- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɨɛɥɭɱɚɟɦɨɣ ɜɨɞɵ ɜ ɫɦ-1 ɪɚɜɧɵɣ ɞɥɹ 

ɛɟɫɰɜɟɬɧɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɝɥɭɛɨɤɢɯ ɩɨɞɡɟɦɧɵɯ ɝɨɪɢɡɨɧɬɨɜ 0,1 

ɫɦ-1, ɞɥɹ ɪɨɞɧɢɤɨɜɨɣ, ɝɪɭɧɬɨɜɨɣ ɢ ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ 0,15 ɫɦ-1, ɞɥɹ 

ɨɛɪɚɛɨɬɚɧɧɨɣ ɜɨɞɵ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 0,3 ɫɦ-1; 𝜅- ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɨɛɥɭɱɚɟɦɵɯ ɛɚɤɬɟɪɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ 

ɪɚɜɧɵɣ 2500 ɦɤɜɬ∙ɫɟɤ/ɫɦ2; ଴ܲ- ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɜ 1 ɥ ɜɨɞɵ, ɢɥɢ ɤɨɥɢ-ɢɧɞɟɤɫ ɜɨɞɵ, ɞɨ ɨɛɥɭɱɟɧɢɹ;  

P – ɤɨɥɢɱɟɫɬɜɨ ɛɚɤɬɟɪɢɣ ɜ ɥ ɜɨɞɵ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ, ɢɥɢ ɤɨɥɢ-ɢɧɞɟɤɫ 

ɨɛɥɭɱɟɧɧɨɣ ɜɨɞɵ, ɩɪɢɧɢɦɚɟɦɵɣ ≤3; ߟ˒- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɫ ɢɫɬɨɱɧɢɤɨɦ ɢɡɥɭɱɟɧɢɹ ɩɨɝɪɭɠɟɧɧɵɦ 0,9 ɢ 

ɧɟɩɨɝɪɭɠɟɧɧɵɦ 0,75;  ߟ଴- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ 

ɬɨɥɳɢɧɵ ɫɥɨɹ ɜɨɞɵ, ɟɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɬɢɩɚ 

ɭɫɬɚɧɨɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,9. 

 𝐹 = − ͳʹͲ ∙ Ͳ,͵ ∙ ʹͷͲͲ ∙ ሺ−͵ሻͳͷ͸͵.Ͷ ∙ Ͳ.ͻ ∙ Ͳ.ͻ = ʹ͹ͲͲͲͲͳʹ͸͸.ͷͶ = ʹͳ͵ В˕ 

 

ɉɨɬɪɟɛɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɚɦɩ ɫɨɫɬɚɜɢɬ:  
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݊ = 𝐹 : 𝐹 ,                                                                                                                ሺͷ.Ͷ͸ሻ 

 

ɝɞɟ 𝐹 - ɪɚɫɱɟɬɧɵɣ ɛɚɤɬɟɪɢɰɢɞɧɵɣ ɩɨɬɨɤ ɥɚɦɩɵ ɜ ȼɬ ɩɨɫɥɟ 4500-5000 ɱ ɝɨɪɟɧɢɹ 

(35 ɜɬ). 

 ݊ = ʹͳ͵: ͵ͷ = ͸,Ͳͷ = ͹ ˛˕ 

 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ, ˅˕ ∙ ˚/ˏଷ, ɜɵɱɢɫɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ:  

 ܵ = 𝑁௡ܳ˚˃˔ ,                                                                                                                  ሺͷ.Ͷ͹ሻ 

 

ɝɞɟ 𝑁 – ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɨɞɧɨɣ ɥɚɦɩɨɣ, ȼɬ. 

 ܵ = ͳͲͲͲ ∙ ͹ͳʹͲ = ͷͺ,͵ ˅˕ ∙ ˚/ˏଷ 

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɭɫɬɚɧɨɜɤɟ ɫɨɫɬɚɜɥɹɸɬ  

 ℎ = Ͳ,ͲͲͲͲʹʹ ∙ ݉ ∙ ܳଵଶ,                                                                                         ሺͷ.Ͷͺሻ 

 

ɝɞɟ ݉ – ɩɪɢɧɹɬɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɦɟɪ ɜ ɨɞɧɨɣ ɫɟɤɰɢɢ;  ܳଵ- ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɞɧɭ ɫɟɤɰɢɸ ɭɫɬɚɧɨɜɤɢ ɜ ɦ3/ɱ. 

 ℎ = Ͳ,ͲͲͲͲʹʹ ∙ ͵ ∙ ͶͲ = Ͳ,ͲͲ͵ ˏ 
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6 ɋɪɚɜɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɫɯɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 
ɜɨɞ ɮɥɨɤɭɥяɧɬɚɦɢ Praestol ɢ ɩɪɟɞɥɚɝɚɟɦɵɦɢ ɮɥɨɤɭɥяɧɬɚɦɢ Superalock 

ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɜɨɞɵ ɞɨɥɠɧɚ ɛɵɬɶ ɷɤɨɥɨɝɢɱɧɨɣ, 

ɷɤɨɧɨɦɢɱɧɨɣ ɢ ɷɮɮɟɤɬɢɜɧɨɣ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɞɨ ɪɨɫɫɢɣɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɟ, ɜ 

ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɥɟɠɢɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɥɨɤɭɥɹɧɬɨɜ ɦɚɪɤɢ Superflock.  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 

ȼ1-ɬɪɭɛɨɩɪɨɜɨɞ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ; ȼ7- ɬɪɭɛɨɩɪɨɜɨɞ ɢɫɯɨɞɧɨɣ ɜɨɞɵ; Ʉ5-

ɬɪɭɛɨɩɪɨɜɨɞ ɨɬɜɨɞɚ ɨɫɚɞɤɚ; R1-ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɚɱɢ ɭɝɨɥɶɧɨɣ ɩɭɥɶɩɵ; Ɉɇ-

ɬɪɭɛɨɩɪɨɜɨɞ ɡɚɦɚɫɥɟɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; ȺɈ-ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ; 

ɉȼ-ɬɪɭɛɨɩɪɨɜɨɞ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 

 

Ɋɢɫɭɧɨɤ 6.1 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ 

 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɦɨɠɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ 

ɩɭɬёɦ ɞɨɛɚɜɥɟɧɢɹ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɮɥɨɤɭɥɹɰɢɨɧɧɨɝɨ ɪɟɚɝɟɧɬɚ ɜ 

ɤɨɧɬɚɤɬɧɭɸ ɤɚɦɟɪɭ ɞɥɹ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɥɭɱɲɟɝɨ ɨɬɞɟɥɟɧɢɹ 
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ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɮɥɨɤɭɥɹɧɬɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 

Superflock. 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɩɨɥɧɨɟ ɭɞɚɥɟɧɢɟ ɜɫɟɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ 

ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ ɜɟɞɟɬ ɤ ɢɧɬɟɧɫɢɜɧɨɦɭ ɚɛɪɚɡɢɜɧɨɦɭ 

ɢɡɧɨɫɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɜɟɫɬɢ ɮɢɥɶɬɪɨɜɚɧɢɟ ɫɬɨɤɚ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ, ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɨɬ ɧɟɷɦɭɥɶɝɢɪɨɜɚɧɧɵɯ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɤɪɭɩɧɵɯ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɨɬ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2.  

Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫɬɨɱɧɚɹ ɜɨɞɚ ɫɧɚɱɚɥɚ ɩɨɩɚɞɚɟɬ 

ɜ ɚɤɤɭɦɭɥɢɪɭɸɳɭɸ ɟɦɤɨɫɬɶ. Ⱥɤɤɭɦɭɥɢɪɭɸɳɚɹ ɟɦɤɨɫɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɬɨɤɚ. Ⱥɤɤɭɦɭɥɢɪɭɸɳɚɹ 

ɟɦɤɨɫɬɶ ɨɫɧɚɳɟɧɚ ɜɨɡɞɭɯɨɛɚɪɛɚɬɟɪɚɦɢ ɫ ɰɟɥɶɸ ɱɚɫɬɢɱɧɨɣ ɨɬɬɞɭɜɤɢ ɥɟɝɤɢɯ 

ɮɪɚɤɰɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜɨɡɦɨɠɧɵɯ ɉȺȼ ɢ ȺɉȺȼ.  

Ⱦɚɥɟɟ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɧɬɚɤɬɧɵɣ ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ 

ɨɬ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɫɨɥɟɣ ɦɟɬɚɥɥɨɜ ɢ ɬɹɠɟɥɵɯ ɮɪɚɤɰɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ.  

ɉɨɫɥɟ ɤɨɧɬɚɤɬɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɛɥɨɤ ɮɢɥɶɬɪɨɜ 

ɜɤɥɸɱɚɸɳɢɣ ɞɜɟ ɥɢɧɢɢ ɩɨ 2 ɮɢɥɶɬɪɚ, ɨɞɧɚ ɥɢɧɢɹ ɪɚɛɨɱɚɹ, ɞɪɭɝɚɹ ɪɟɡɟɪɜɧɚɹ. 

Ɏɢɥɶɬɪɵ ɡɚɝɪɭɠɟɧɵ ɫɨɪɛɟɧɬɨɦ Green Sand. 

Ⱦɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɨɱɢɫɬɤɢ, 

ɫɨɤɪɚɬɢɬɶ ɩɥɨɳɚɞɢ ɩɨɞ ɨɬɜɟɞɟɧɧɵɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɩɨɜɵɫɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɢ ɭɞɚɥɢɬɶ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ.  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɟɧɚ ɤɚɤ 97 %. ɑɬɨ ɩɨɡɜɨɥɹɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɱɢɳɟɧɧɭɸ ɫɬɨɱɧɭɸ ɜɨɞɭ ɩɨɜɬɨɪɧɨ - ɜ ɨɛɨɪɨɬɧɨɦ ɪɟɠɢɦɟ.  

ɉɨɫɥɟɞɧɢɦ ɛɥɨɤɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɝɢɝɢɟɧɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɨɱɢɳɟɧɧɨɝɨ ɫɬɨɤɚ, ɹɜɥɹɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ Ʌɚɡɭɪɶ ɆɄ-500, 

ɫɨɱɟɬɚɸɳɚɹ ɨɛɪɚɛɨɬɤɭ ɜɨɞɵ ɭɥɶɬɪɚɮɢɨɥɟɬɨɦ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɥɶɬɪɚɡɜɭɤɨɦ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 98 %.  
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ȼ1 – ɬɪɭɛɨɩɪɨɜɨɞ ɢɫɯɨɞɧɨɣ ɜɨɞɵ, ȼ2 – ɬɪɭɛɨɩɪɨɜɨɞ ɨɱɢɳɚɟɦɨɣ ɜɨɞɵ, 

ȼ3 – ɬɪɭɛɨɩɪɨɜɨɞ ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɣ ɜɨɞɵ, ȼ4 – ɬɪɭɛɨɩɪɨɜɨɞ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, 

ȼ5 – ɬɪɭɛɨɩɪɨɜɨɞ ɜɨɡɜɪɚɬɧɨɣ ɜɨɞɵ, ȼ6 – ɬɪɭɛɨɩɪɨɜɨɞ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ, Ⱥ0 – 

ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ 

 

Ɋɢɫɭɧɨɤ 6.2 — Ɇɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ ɚɩɩɚɪɚɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɫɬɚɧɰɢɢ ɜɨɞɨɨɱɢɫɬɤɢ ɧɚ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. 

 

ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ ɨɲɢɛɨɱɧɨɟ ɦɧɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ 

ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɜɚɸ 

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɭɸ ɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ.  

ɉɨɷɬɨɦɭ ɩɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɦɨɠɟɬ ɬɚɤɠɟ ɧɚɣɬɢ ɫɟɛɟ ɦɟɫɬɨ ɜ 

ɫɢɫɬɟɦɚɯ ɞɨɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ƚɥɭɛɨɤɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɨɛɯɨɞɢɦɚ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɯ ɜ 

ɫɢɫɬɟɦɚɯ ɩɨɜɬɨɪɧɨɝɨ ɢ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢ ɜɨɞɵ ɧɚɯɨɞɹɬ ɜ ɫɢɫɬɟɦɚɯ ɨɯɥɚɠɞɚɸɳɟɝɨ 

ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɪɹɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɝɞɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɨɞɟ ɩɪɢɦɟɪɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ ɜɨɞ, ɨɬɤɪɵɬɵɯ 
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ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɦɟɧɟɟ ɠɟɫɬɤɢɟ, 

ɱɟɦ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ ɩɟɪɟɞ ɫɛɪɨɫɨɦ ɜ ɜɨɞɨёɦɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɪɚɛɨɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɪɟɤɨɦɟɧɞɭɟɦɨɣ 

ɫɯɟɦɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 

 

Ɍɚɛɥɢɰɚ 6.1 - Ɋɟɡɭɥɶɬɚɬɵ ɨɛɪɚɛɨɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɟ ɢ 

ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɫɯɟɦɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɋɨɨɪɭɠɟɧɢɹ 
ɇɟɮɬɟɩɪɨɞɭɤɬɵ, ɦɝ/ɥ 

ɞɨ ɩɨɫɥɟ ɷɮ, % 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ 

ɍɫɪɟɞɧɢɬɟɥɶ 20 19,30 3,5 

ɇɟɮɬɟɥɨɜɭɲɤɚ 19,3 4,25 78 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ 4,25 0,85 80 

Ɏɢɥɶɬɪ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ 0,85 0,09 90 

ɋɨɪɛɰɢɨɧɧɵɣ ɮɢɥɶɬɪ 0,09 0,04 62 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɫɯɟɦɚ 

Ⱥɤɤɭɦɭɥɢɪɭɸɳɚɹ ɟɦɤɨɫɬɶ 20 7 65 

ɍɫɪɟɞɧɢɬɟɥɶ 7 2,1 70  

Ʉɨɧɬɚɤɬɧɵɣ ɤɚɦɟɪɚ 2,1 0,32 85 

Ȼɥɨɤ ɤɜɚɪɰɟɜɵɯ ɮɢɥɶɬɪɨɜ 0,32 0,03 92 

 

ɋ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɱɚɫɬɢɱɧɚɹ 

ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɜɨɡɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨɫɥɟ ɫɬɚɞɢɢ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɭɫɪɟɞɧɟɧɢɹ, ɬɚɤɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɢɬ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɜɵɫɨɤɢɯ ɫɨɞɟɪɠɚɧɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɜɡɜɟɲɟɧɧɵɯ 

ɜɟɳɟɫɬɜ ɢ ɩɨɥɭɱɢɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɞɥɹ ɨɛɨɪɨɬɧɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɥɢɛɨ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɢɬ ɩɥɚɬɟɠɢ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ ɩɪɟɜɵɲɟɧɢɟ 

ɩɪɟɞɟɥɨɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɥɢɦɢɬɨɜ ɧɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬ 

ɩɨɤɚɡɚɬɟɥɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɬɤɪɵɬɚɹ ɫɢɫɬɟɦɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
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ȼɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɥɨɤɭɥɹɧɬɚ Superflock ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɮɥɨɤɭɥɹɧɬɨɦ Praestol: 

- ɨɱɢɫɬɤɚ ɫɬɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɧɚɥɢɱɢɹ ɜ ɧɟɣ 

ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ;  

- ɜɨɡɦɨɠɧɨɫɬɶ ɨɱɢɫɬɤɢ ɪɚɡɥɢɱɧɨɝɨ ɫɬɨɤɚ ɫ ɪɚɡɥɢɱɧɵɦ ɤɚɱɟɫɬɜɟɧɧɨ-

ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ, ɩɪɟɞɥɚɝɚɟɦɚɹ ɤɜɚɪɰɟɜɚɹ ɡɚɝɪɭɡɤɚ ɜɫɬɪɚɢɜɚɟɬɫɹ ɜ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɤɚɦɟɪɵ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ; 

- ɫɧɢɠɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. 
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7 Ɉɰɟɧɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

ȼ ɨɫɧɨɜɟ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ ɞɨɥɠɧɚ ɥɟɠɚɬɶ ɨɰɟɧɤɚ ɬɨɱɧɨɫɬɢ ɩɨɥɭɱɟɧɧɨɝɨ 

ɪɟɡɭɥɶɬɚɬɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɝɚɪɚɧɬɢɟɣ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ 

ɩɨɡɜɨɥɹɟɬ ɭɤɚɡɚɬɶ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɩɪɢ ɩɪɚɤɬɢɱɟɫɤɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɡɚɦɟɪɚɦ ɪɚɡɥɢɱɧɵɯ 

ɜɟɥɢɱɢɧ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɫɬɟɧɞɚɯ ɢ ɜ ɧɚɬɭɪɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɛɵɥɢ, ɩɨ 

ɜɨɡɦɨɠɧɨɫɬɢ, ɭɫɬɪɚɧɟɧɵ ɜɫɟ ɩɪɢɱɢɧɵ ɞɥɹ ɩɨɹɜɥɟɧɢɹ ɩɪɨɦɚɯɨɜ, ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ 

ɢ ɫɥɭɱɚɣɧɵɯ ɨɲɢɛɨɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɫɞɟɥɚɧɧɵɯ ɜ ɪɚɛɨɬɟ. 

Ʉɚɱɟɫɬɜɨ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɨɫɶ ɚɛɫɨɥɸɬɧɨɣ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɨɲɢɛɤɨɣ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɝɪɟɲɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɬɨɞɵ 

ɨɛɳɟɣ ɬɟɨɪɢɢ ɨɲɢɛɨɤ, ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɫ 

ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɞɟɥɚ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ 95 %. 

Ⱥɛɫɨɥɸɬɧɚɹ ɨɲɢɛɤɚ ɮɭɧɤɰɢɢ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɭ = f(ɯ1, x2, ..., ɯn) 

ɨɩɪɟɞɟɥɹɥɚɫɶ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ: 

 𝛿˖ = ቆ|݀௬݀௫ 𝛿௫ଵ| + |݀௬݀௫ 𝛿௫ଶ| +. . . + |݀௬݀௫ 𝛿௫௡|ቇ,                                                   ሺ͹.ͳሻ 

 

ɝɞɟ 𝛿˖ – ɚɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɩɪɨɰɟɧɬɚɯ: 

 ∆ˑݕ ˕ː = 𝛿˖̟ ∙ ͳͲͲ%                                                                                                 ሺ͹.ʹሻ 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɨɩɪɟɞɟɥɹɥɨɫɶ 

ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

ݔ̅ = ͳ݊ ∑ 𝑖௡ݔ
𝑖 = ଵݔ + .+ଶݔ . . ௡݊ݔ+ ,                                                                          ሺ͹.͵ሻ 
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ɝɞɟ ݔ𝑖 - ɩɨɤɚɡɚɬɟɥɢ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ; 

n - ɱɢɫɥɨ ɢɫɩɵɬɚɧɢɣ. 

ɇɚɯɨɞɢɥɢɫɶ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɨɬɤɥɨɧɟɧɢɹ (ɨɲɢɛɤɢ) ɩɨ ɮɨɪɦɭɥɟ: 

 𝜎 → lim௡→∞ ܵ௡,                                                                                                               ሺ͹.Ͷሻ 

 

ɝɞɟ ܵ௡ = √∑ ሺ௫̅−௫𝑖ሻమ𝑛𝑖=భ௡−ଵ                                                                                                           ሺ͹.ͷሻ 

 

Ⱦɢɫɩɟɪɫɢɹ ɢɡɦɟɪɟɧɢɹ ɨɩɪɟɞɟɥɹɥɚɫɶ ɤɚɤ ɤɜɚɞɪɚɬ ɫɪɟɞɧɟɣ ɤɜɚɞɪɚɬɢɱɧɨɣ 

ɨɲɢɛɤɢ. Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɪɚɫɫɟɢɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ 

ɞɚɧɧɵɯ, ɨɩɪɟɞɟɥɹɥɫɹ ɤɚɤ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɫɪɟɞɧɟɣ ɤɜɚɞɪɚɬɢɱɧɨɣ ɨɲɢɛɤɢ 

W: 

 ܹ = 𝜎̅ݔ ∙ ͳͲͲ%                                                                                                           ሺ͹.͸ሻ 

 

ɋɱɢɬɚɸɬ, ɱɬɨ ɱɟɦ W ɛɨɥɶɲɟ, ɬɟɦ ɪɚɡɧɨɪɨɞɧɟɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ⱦɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɩɚɪɚɦɟɬɪɚ ɨɩɪɟɞɟɥɹɥɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

ݔ∆  = ± 𝑡௔௡ܵ௡√݊ ,                                                                                                           ሺ͹.͹ሻ 

 

ɝɞɟ 𝑡௔௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɋɬɶɸɞɟɧɬɚ; ɩɪɢ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ α = 0,95; 𝑡௔௡ = 1,96. 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɢɦɟɧɹɥɫɹ ɦɟɬɨɞ 

ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɞɫɱɟɬɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɨɲɢɛɨɤ 

ɭɤɚɡɵɜɚɟɬ ɧɚ ɞɨɫɬɚɬɨɱɧɭɸ ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ ɜɟɥɢɱɢɧ ɢ ɤɨɪɪɟɤɬɧɨɫɬɶ 

ɷɤɫɩɟɪɢɦɟɧɬɚ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɦɟɧɟɧɢя ɪɟɤɨɦɟɧɞɭɟɦɨɣ 
ɬɟɯɧɨɥɨɝɢɢ  

8.1 Ɉɛɳɟɟ ɩɨɥɨɠɟɧɢɟ 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɪɟɲɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: 

 ɢɫɯɨɞɧɨɟ ɤɚɱɟɫɬɜɨ ɜɨɞɵ; 

 ɦɟɬɨɞ ɨɱɢɫɬɤɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɪɟɚɝɟɧɬɵ (ɩɨ ɜɚɪɢɚɧɬɚɦ), ɫɨɫɬɚɜ 

ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɫɩɨɫɨɛ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ (ɩɨ ɜɚɪɢɚɧɬɚɦ); 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɢɩɨɜɵɯ ɩɪɨɟɤɬɨɜ ɢ ɪɟɲɟɧɢɣ ɢɡ ɩɚɫɩɨɪɬɨɜ ɫɥɟɞɭɟɬ 

ɜɵɩɢɫɚɬɶ ɜɫɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɫɪɟɞɫɬɜ, 

ɦɚɬɟɪɢɚɥɨɜ, ɷɧɟɪɝɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɤɚɠɞɨɦɭ ɫɨɨɪɭɠɟɧɢɸ 

ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɤɚɥɟɧɞɚɪɧɨɝɨ ɢ ɫɟɬɟɜɨɝɨ ɝɪɚɮɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɩɨ 

ɪɚɡɞɟɥɭ ɉɈɋ) ɜɵɩɢɫɚɬɶ ɬɪɭɞɨɡɚɬɪɚɬɵ (ɜ ɱɟɥɨɜɟɤɚ ɞɧɹɯ) ɩɨ ɨɫɧɨɜɧɵɦ 

ɫɨɨɪɭɠɟɧɢɹɦ, ɡɞɚɧɢɹɦ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦ. 

ɉɨ ɜɨɡɦɨɠɧɵɦ ɜɚɪɢɚɧɬɚɦ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫɯɟɦɵ ɫ ɩɟɪɟɱɧɟɦ ɬɟɯɧɢɱɟɫɤɢɯ 

ɪɟɲɟɧɢɣ ɩɨ ɜɚɪɢɚɧɬɚɦ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɬɨɢɦɨɫɬɶ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ (Ʉ), ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ (ɗ) ɢ 

ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ (ɉ) ɩɨ ɮɨɪɦɭɥɟ: 

 

ɉ=Е . К+Э, ɬɵɫ.ɪɭɛ./ɝɨɞ (8.1) 

  

ɝɞɟ Е – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ: 0,12 

ɞɥɹ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɢ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 0,2 ɞɥɹ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɢɫɬɟɦ 

ɚɜɬɨɦɚɬɢɤɢ, ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, 0,08 ɞɥɹ ɪɚɣɨɧɨɜ ɋɟɜɟɪɚ. 

8.2 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
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Ɍɚɛɥɢɰɚ 8.1 –Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ 

Ɉɛɨɫɧɨɜɚɧɢɟ 

ɫɬɨɢɦɨɫɬɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ 

ɋɬɨɢɦɨɫɬɶ ɬɵɫ.ɪɭɛ. ɜ 2019 ɝ. (4 ɤɜ) 

ȼɫɟɝɨ ɫɬɪɨɢɬɟ-

ɥɶɫɬɜɨ 
ɦɨɧɬɚɠ 

ɨɛɨɪɭɞɨ-

ɜɚɧɢɟ 

Ƚɥɚɜɚ 2 

ɍɉɋɋ ɫɬɪ.23 

ɬɚɛɥ.5 

ɩ.11 

Ⱥɤɭɭɦɭɥɢɪɭɸ-

ɳɚɹ ɟɦɤɨɫɬɶ 
ɦ3/ɫɭɬ 6,24 1,84 0,81 8,89 

ɉɪɚɣɫ-ɥɢɫɬ 
ɇɚɩɨɪɧɵɟ 

ɮɢɥɶɬɪɵ ɎɄɁ1 
 42 10,5 - 52,5 

ɍɉɋɋ ɫɬɪ.32 

ɬɚɛɥ.10 

ɩ.10 

ȼɨɞɨɜɨɞɵ 

ɫɬɚɥɶɧɵɟ 

ɬɪɭɛɵ 

d=100ɦɦ l=5.5 ɦ 

0,864 0,3349 0,165 1,37 

d=50 ɦɦ 

l=33,980  

d=25 ɦɦ l=24 

3,3368 1,3355 0,628 5,3 

1,89 0,75 0,3535 2,99 

ɉɪɚɣɫ-ɥɢɫɬ 

Ȼɥɨɤ 

ɤɜɚɪɰɟɜɨɣ 

ɨɱɢɫɬɤɢ 

ɦ3/ɫɭɬ 49,78 19,754 9,482 79,016 

ɉɪɚɣɫ-ɥɢɫɬ 

Ⱥɜɬɨɦɚɬɢɱɟɫ-

ɤɚɹ ɧɚɫɨɫɧɚɹ 

ɫɬɚɧɰɢɹ Activ/J 

62 M 

ɦ3/ɫɭɬ 12 3  15 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.1 

Ɉɛɨɫɧɨɜɚɧɢɟ 

ɫɬɨɢɦɨɫɬɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ 

ɋɬɨɢɦɨɫɬɶ ɬɵɫ.ɪɭɛ. ɜ 2019 ɝ. (4 ɤɜ) 

ȼɫɟɝɨ ɫɬɪɨɢɬɟ-

ɥɶɫɬɜɨ 
ɦɨɧɬɚɠ 

ɨɛɨɪɭɞɨ-

ɜɚɧɢɟ 

ɉɪɚɣɫ-ɥɢɫɬ 
ɍɫɬɚɧɨɜɤɚ 

Ʌɚɡɭɪɶ ɆɄ-500 
ɦ3/ɫɭɬ 56,0   56,0 

ɂɬɨɝɨ  266,7608 61,3305 11,6385 339,73 

8.3  Ɉɩɪɟɞɟɥɟɧɢɟ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɋɜɨɞɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɬɚɛɥɢɰɚ 9, ɤɨɦɩɥɟɤɫɚ 

ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɫ ɤɨɦɩɨɧɨɜɤɨɣ ɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Q=5,52 ɦ3/ɫɭɬ. ɋɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɜ ɰɟɧɚɯ 2019 ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 

8.2. 

 

Ɍɚɛɥɢɰɚ 8.2 – ɋɜɨɞɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱёɬ 

№ ɫɦɟɬɵ 

ɢ ɪɚɫɱɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɥɚɜ, 

ɨɛɴɟɤɬɚ, ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ɋɬɨɢɦɨɫɬɶ ɬɵɫ.ɪɭɛ. Ɉɛɳɚɹ 

ɫɦɟɬɧɚɹ 

ɫɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ. 

ɫɬɪɨɢɬɟ-

ɥɶɫɬɜɨ 
ɦɨɧɬɚɠ 

ɨɛɨɪɭɞɨ-

ɜɚɧɢɟ 

ɩɪɨɱɢɟ 

ɡɚɬɪɚɬɵ 

ɑɚɫɬɶ 1 

Ƚɥɚɜɚ 1 

ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨ-

ɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

2,03838 - - 1,3589 3,3973 

Ƚɥɚɜɚ 2 

Ɉɫɧɨɜɧɵɟ ɨɛɴɟɤɬɵ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

266,7608 61,3305 11,6385 - 339,73 

Ƚɥɚɜɚ 3 

Ɉɛɴɟɤɬɵ ɩɨɞɫɨɛɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ 

40,014 9,200 1,7457 - 50,9597 

Ƚɥɚɜɚ 4 

Ɉɛɴɟɤɬɵ ɷɧɟɪɝɟɬɢɱɟɫ-

ɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 

19,74 4,538 0,861 - 25,139 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.2 

№ ɫɦɟɬɵ 

ɢ ɪɚɫɱɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɥɚɜ, 

ɨɛɴɟɤɬɚ, ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ɋɬɨɢɦɨɫɬɶ ɬɵɫ.ɪɭɛ. 

. 

Ɉɛɳɚɹ 

ɫɦɟɬɧɚɹ 

ɫɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ 

ɫɬɪɨɢɬɟ-

ɥɶɫɬɜɨ 
ɦɨɧɬɚɠ 

ɨɛɨɪɭɞɨ-

ɜɚɧɢɟ 

ɩɪɨɱɢɟ 

ɡɚɬɪɚɬɵ 

 

Ƚɥɚɜɚ 5 

Ɉɛɴɟɤɬɵ ɬɪɚɧɫɩɨɪɬɚ ɢ  

ɫɜɹɡɢ 

12,004 - - - 12,004 

 

Ƚɥɚɜɚ 6 

ɇɚɪɭɠɧɵɟ ɢɧɠɟɧɟɪ-

ɧɵɟ ɫɟɬɢ 

13,871 3,189 0,605 - 17,665 

 

Ƚɥɚɜɚ 7 

Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ, ɨɡɟ-

ɥɟɧɟɧɢɟ 

10,670    10,670 

ɂɬɨɝɨ ɩɨ ɝɥɚɜɚɦ 1-7 365,0982 78,2575 14,85 1,3589 459,565 

Ƚɥɚɜɚ 8 

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ 

ɫɨɨɪɭɠɟɧɢɹ 

10,95 2,35   13,3 

ɂɬɨɝɨ ɩɨ ɝɥɚɜɚɦ 1-8 376.05 80,61 14,85 1,3589 472,865 

Ƚɥɚɜɚ 9 

ɉɪɨɱɢɟ ɪɚɛɨɬɵ ɢ 

ɡɚɬɪɚɬɵ 

11,17 2,39   13,56 

Ƚɥɚɜɚ 10 

ɉɪɟɦɢɪɨɜɚɧɢɟ ɡɚ ɜɜɨɞ 

ɨɛɴɟɤɬɚ 

   9,59 9,59 

ɂɬɨɝɨ ɩɨ ɝɥɚɜɟ 1-10 387,22 83 14,85 10,95 496,02 

ɑɚɫɬɶ 2 

Ƚɥɚɜɚ 11 

ɉɨɞɝɨɬɨɜɤɚ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɤɚɞɪɨɜ 

   4,9602 4,9602 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.2 

№ ɫɦɟɬɵ 

ɢ ɪɚɫɱɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɥɚɜ, 

ɨɛɴɟɤɬɚ, ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ɋɬɨɢɦɨɫɬɶ ɬɵɫ.ɪɭɛ. 

. 

Ɉɛɳɚɹ 

ɫɦɟɬɧɚɹ 

ɫɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ 

ɫɬɪɨɢɬɟ-

ɥɶɫɬɜɨ 
ɦɨɧɬɚɠ 

ɨɛɨɪɭɞɨ-

ɜɚɧɢɟ 

ɩɪɨɱɢɟ 

ɡɚɬɪɚɬɵ 

 

Ƚɥɚɜɚ 12 

ɉɪɨɟɤɬɧɨ-

ɢɡɵɫɤɚɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

   14,88 14,88 

ɂɬɨɝɨ ɩɨ ɝɥɚɜɚɦ1-12 387,22 83 14,85 30,79 515,86 

ȼɫɟɝɨ ɩɨ ɫɜɨɞɧɨɣ 

ɫɦɟɬɟ 
387,22 83 14,85 30,79 515,86 

ȼɨɡɜɪɚɬɧɵɟ ɫɭɦɦɵ     1,995 

Ʉɉ     513,865 

8.4 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɛɹɡɚɬɟɥɶɧɨɣ ɱɚɫɬɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɥɢ ɬɟɯɧɨ- ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɫɦɟɬɚ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɤɨɬɨɪɭɸ ɫɨɫɬɚɜɥɹɸ ɩɨ ɨɫɧɨɜɧɵɦ 

ɫɬɚɬɶɹɦ ɡɚɬɪɚɬ: ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɧɚɱɢɫɥɟɧɢɟɦ ɧɚ 

ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ; ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ; ɩɪɨɱɢɟ 

ɡɚɬɪɚɬɵ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 

Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɫɤɥɚɞɵɜɚɸɬɫɹ ɩɨ ɨɬɞɟɥɶɧɵɦ 

ɷɥɟɦɟɧɬɚɦ ɝɨɞɨɜɵɯ ɡɚɬɪɚɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɋэ=ɋɡ/ɩ+ ɋɪ +ɋэɥ+ɋɬэ+ɋɜ+ɋɬɪ+ɋɩɪ,+ ɋɚɦ, (8.2) 

 

ɝɞɟ ɋɡ/ɩ- ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɨɬɱɢɫɥɟɧɢɹɦɢ ɧɚ 

ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ, ɬɵɫ.ɪɭɛ; 

ɋɪ – ɫɬɨɢɦɨɫɬɶ ɪɟɚɝɟɧɬɨɜ ɢ ɞɪɭɝɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɵɫ.ɪɭɛ; 

ɋэɥ– ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ; 

ɋɬэ– ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɬɟɩɥɨ, ɬɵɫ.ɪɭɛ; 

ɋɜ– ɫɬɨɢɦɨɫɬɶ ɜɨɞɵ, ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɬɵɫ.ɪɭɛ; 
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ɋɩɪ– ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ, ɬɵɫ.ɪɭɛ; 

ɋɬɪ– ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɬɵɫ.ɪɭɛ.  

ɋɚɦ  - ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

 

ɋɷ=1492,127+3672,626+34,962+438,51+1,005+5,13865+156,98+32,6063= 

11667,86 ɬɵɫ.ɪɭɛ 

8.5 Ɋɚɫɯɨɞɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɨ 

ɤɚɬɟɝɨɪɢɹɦ ɪɚɛɨɬɚɸɳɢɯ, ɝɨɞɨɜɨɝɨ ɮɨɧɞɚ ɪɚɛɨɬɚɸɳɢɯ ɢ ɪɚɣɨɧɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ, ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɚ 8.3 - Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

Ʉɚɬɟɝɨɪɢɹ ɪɚɛɨɬɧɢɤɚ ɑɢɫɥɟɧɧɨɫɬɶ Ɇɟɫɹɱɧɵɣ ɬɚɪɢɮɧɵɣ ɮɨɧɞ, ɪɭɛ. 
Ƚɨɞɨɜɨɣ ɮɨɧɞ, 

ɬɵɫ.ɪɭɛ. 

ɂɌɊ 1 25075 596.851 

Ɋɚɛɨɱɢɟ 2 12537 596.851 

ɆɈɉ 2 6267 298.425    

ɂɬɨɝɨ 5 43881 1492,127 

 

ɉɪɢ ɱɢɫɥɟɧɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 5 

ɱɟɥɨɜɟɤ ɝɨɞɨɜɨɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɫɨɰɢɚɥɶɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɢ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɚɫɫɱɢɬɚɧ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɋɡ/ɩɥ=12.ɆɊɈɌ.nКɪ∙ Кɫ∙ Кɩɪ∙ɑ, (8.3) 

 

ɝɞɟ 12 – ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɹɰɟɜ ɜ ɝɨɞɭ, ɦɟɫ; 

ɆɊɈɌ– ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɬɵɫ.ɪɭɛ.; 

Кɫ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɱɢɫɥɟɧɢɹ ɨɬ ɫɭɦɦɵ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɟɞɢɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɧɚɥɨɝɚ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, Ʉɫ=1,365; 
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Кɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɣɨɧɧɵɣ – 1,6; 

n – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɜɚɥɢɮɢɤɚɰɢɸ ɫɨɬɪɭɞɧɢɤɚ; 

          Кɩɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɟɦɢɚɥɶɧɵɯ ɧɚɞɛɚɜɨɤ – 1,2; 

         ɑ – ɱɢɫɥɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

 

ɋɡ/ɩɥ=12.9489 ∙ 2 ∙1,365∙1,6∙1,2∙1=596.851   ɬыɫ.ɪɭɛ./ɝɨɞ 

 

ɋɡ/ɩɥ=12.9489 ∙1∙1,365∙1,6∙1,2∙2=596.851   ɬыɫ.ɪɭɛ./ɝɨɞ 

 

ɋɡ/ɩɥ=12.9489∙0,5 1,365∙1,6∙1,2∙1=298.425   ɬыɫ.ɪɭɛ./ɝɨɞ 

 

8.6 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɟɚɝɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ 

ɋɬɨɢɦɨɫɬɶ ɪɟɚɝɟɧɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 8.4, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɨɱɢɫɬɤɢ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɜɨɞɵ, ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɨɬɩɭɫɤɧɨɣ ɰɟɧɵ ɢ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɱɢɫɬɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɨɪɦɵ ɪɚɫɯɨɞɚ, ɬɢɩɚ ɪɟɝɟɧɟɪɚɰɢɢ ɮɢɥɶɬɪɨɜ, ɨɩɪɟɞɟɥɹɟɦɨɣ 

ɤɚɱɟɫɬɜɨɦ ɢɫɯɨɞɧɨɣ ɜɨɞɵ. 

 

Ɍɚɛɥɢɰɚ 8.4 − Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɦɚɬɟɪɢɚɥɨɜ 

ȿɞ. ɢɡɦ. ɉɨɬɪɟɛɧɨɫɬɶ 

ɦɚɬɟɪɢɚɥɨɜ, ɤɝ 

/ɝɨɞ 

ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ./ ɤɝ. 

Ɉɛɳɚɹ 

ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 

Ɇɚɬɟɪɢɚɥɵ 

ɮɢɥɶɬɪɭɸɳɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ 

 

Ʉɜɚɪɰɟɜɵɣ ɩɟɫɨɤ ɤɝ 314,62 0,66 207,65 

Green Sand ɤɝ 181 18 3258 

ɂɬɨɝɨ  3672,626 
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8.7 ɋɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 

ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɢ ɞɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ 

ɷɥɟɤɬɪɨɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɤɚɡɚɬɟɥɢ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɢɥɨɜɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɩɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɪɭɩɩ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɞɜɭɯɫɬɚɜɨɱɧɨɦɭ ɬɚɪɢɮɭ. 

ɉɪɢɫɨɟɞɢɧɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

cos
0 


NKP

N I , (8.4) 

 

ɝɞɟ Ɋ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɣ ɪɟɡɟɪɜ, 1,5; 

К0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɥɟɤɬɪɨɫɜɟɬɢɥɶɧɭɸ ɧɚɝɪɭɡɤɭ, 1,05; 

 N  - ɫɭɦɦɚ ɦɨɳɧɨɫɬɟɣ ɜɫɟɯ ɪɚɛɨɱɢɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ; 

cosφ – ɤɨɷɮɮɢɰɢɟɧɬ, ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,9. 

 

ɤВɬN I 3625,23
9,0

35,1305,15,1



  

 

Ɍɚɛɥɢɰɚ 8.5 − ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɥɟɤɬɪɨɫɢɥɨɜɵɯ ɚɝɪɟɝɚɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-ɜɨ 

ɪɚɛɨɱɢɯ 

ɚɝɪɟɝɚɬɨɜ 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ 

ɚɝɪɟɝɚɬɚ, ɤȼɬ 

Ɉɛɳɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ, ɤȼɬ 

ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹActiv/J 62 M 1 0,75 0,75 

Ⱥɜɬɨɦɨɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Karcher- K 785 MPlus 

1 3 12,6 

ɂɬɨɝɨ: 13,35 

 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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        ,10365 NW I

 
(8.5) 

чɚɫɤВɬW I  12,852733625,2310365
 

Ɍɚɤ ɤɚɤ N<750 ɤȼɬ, ɬɨ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɱɢɬɚɟɬɫɹ ɩɨ 

ɨɞɧɨɫɬɚɜɨɱɧɨɦɭ ɬɚɪɢɮɭ: 

 

,
106
1 WɌɋ I

эɥ



 

(8.6) 

ɝɞɟ Ɍ1 – ɫɬɚɜɤɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ ɩɪɢɫɨɟɞɢɧɟɧɧɨɣ 

ɦɨɳɧɨɫɬɶɸ; 

 

,.962,34
10

12,85273410
6

ɪɭɛɬыɫɋ I
эɥ 




 

8.8 ɋɬɨɢɦɨɫɬɶ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɂɚɬɪɚɬɵ ɧɚ ɜɨɞɭ ɋɜ, ɬɵɫ. ɪɭɛ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ 

ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɢ ɬɚɪɢɮɨɜ ɧɚ ɜɨɞɭ: 

 

        ɋɜ=Qɫɨɛ
.ɐɜ/1000,   (8.7) 

 

ɝɞɟ ɐɜ = 11,02 ɪɭɛ./ɦ3 – ɬɚɪɢɮ ɧɚ ɩɢɬɶɟɜɭɸ ɜɨɞɭ; 

Qɫɨɛ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. 

 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 10 

ɪɚɛɨɱɢɯ 
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         125 365
,

1000
I
ɫɨɛ

n
Q

 
  (8.8) 

 

ɝɞɟ n1 ɢ n2 – ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɢ ɱɢɫɥɨ ɪɚɛɨɱɢɯ. 

 

          
,325,127

10

3651025
6

ɦQɫ 



 

 

Ɉɬɫɸɞɚ ɫɬɨɢɦɨɫɬɶ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ: 

 

,/.402,1
1000

02,1125,127 ɝɨɞɪɭɛɬыɫɋɜ 


  

8.9 ɋɬɨɢɦɨɫɬɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ 

 

ɋɬɨɢɦɨɫɬɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɝɨɪɹɱɟɟ 

ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ 

ɝɨɞɨɜɨɝɨ ɬɟɩɥɚ ɢ ɬɚɪɢɮɨɜ ɧɚ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 8.6, 

ɩɨ ɮɨɪɦɭɥɟ: 

 

         ,
1000

ɜɬ
ɬ

ɐQɋ 
  (8.9) 

 

 

ɝɞɟ ɐɜ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɝɤɚɥɥ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

      Qɬ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɡɞɚɧɢɣ. 

 

0
1

6

24 ( )
,

10

m

i i i ɫɪ ɧ
i

ɬ

Ɍ ɯ ɚ V t t
Q 

     



 

 

(8.10) 

  

ɝɞɟ Ɍɨ – ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, ɫɭɬ; 
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iɯ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ, ɤɤɚɥ/  чɋɦ 3 ; 

ɚi – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ;1,08 

V1 – ɧɚɪɭɠɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ; 

tɫɪ– ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ, 0ɋ; 

tɧ – ɪɚɫɱɟɬɧɚɹ ɡɢɦɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, 0ɋ. 

 

,36,599
1000

)]485,008,137,0()40058,008,135,0()4805,408,143,0[(24240



Qm

 

Ɍɚɛɥɢɰɚ 8.6 − ɍɞɟɥɶɧɵɟ ɬɟɩɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɞɚɧɢɹ Ɉɛɴɟɦ ɡɞɚɧɢɹ, ɬɵɫ.ɦ ɯ, ɤɤɚɥ/  чɋɦ 3  

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɡɞɚɧɢɹ 4,05 0,43 

Ȼɥɨɤ ɮɢɥɶɬɪɨɜ 0,058 0,35 

ɉɪɨɯɨɞɧɚɹ 0,5 0,37 

 

,/.51,438
1000

39,73136,599 ɝɨɞɪɭɛɬыɫɋɬ 


  

8.10 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɡɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ 

ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɚɦɋ , ɬɵɫ. ɪɭɛ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

          



m

i
iiɚɦ ɇKɋ

1

 (8.11) 

 

ɝɞɟ iK  - ɬɟɤɭɳɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ i – ɝɨ ɫɨɨɪɭɠɟɧɢɹ ɤɚɧɚɥɢɡɚɰɢɢ, 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɡɞɚɧɢɹ ɢ ɩɪ.; 

iH  - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ i-ɦɭ ɫɨɨɪɭɠɟɧɢɸ, 

ɬɪɭɛɨɩɪɨɜɨɞɭ, 4,5 %, ɡɞɚɧɢɸ, 2,5 % ɢ ɨɛɨɪɭɞɨɜɚɧɢɸ,10 %. 

 

ɋɚɦ = 0,4347+31,9516+0,22 = 32,6063 ɬɵɫ. ɪɭɛ ɝɨɞ 
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8.11 Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɬɪɋ , ɬɵɫ. ɪɭɛ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 1% ɨɬ 

ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

        Кɋɬɪ  01,0  (8.12) 

 

ɝɞɟ Ʉ – ɫɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɨɱɢɫɬɧɵɟ ɢ ɜɧɟɩɥɨɳɚɞɨɱɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɫɢɫɬɟɦɵ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɬɵɫ.ɪɭɛ. 

 

138,5865,51301,0 ɬɪɋ  

 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ɩɪɋ , ɬɵɫ. ɪɭɛ, ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 20 % ɨɬ ɫɭɦɦɵ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɚɦɋ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɩɥɡɋ /  ɩɨ ɮɨɪɦɭɥɟ: 

 

          /0,2ɩɪ ɚɦ ɡ ɩɥɋ ɋ ɋ    (8.13) 

  

ɋɩɪ = 0,2 (32,6063+752,28)=156,98 ɬɵɫ. ɪɭɛ. ɝɨɞ 

 

8.12 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 

ɨɬɥɢɱɚɟɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɪɚɡɦɟɪɨɦ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ, ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɪɚɫɱɟɬɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ 

ɫɭɦɦɵ ɩɪɢɜɟɞɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

ɉɪɢ ɩɨɫɬɨɹɧɧɵɯ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɚɯ ɋ ɢ ɨɞɧɨɷɬɚɩɧɵɯ  

 

ɋɚɦ = 0,4347+31,9516+0,22 = 32,6063 ɬɵɫ. ɪɭɛ ɝɨɞ 
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8.13 Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɬɪɋ , ɬɵɫ. ɪɭɛ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 1 % ɨɬ 

ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

       Кɋɬɪ  01,0 , (8.14) 

 

ɝɞɟ Ʉ – ɫɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɨɱɢɫɬɧɵɟ ɢ ɜɧɟɩɥɨɳɚɞɨɱɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɫɢɫɬɟɦɵ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɬɵɫ.ɪɭɛ. 

 

138,5865,51301,0 ɬɪɋ  

 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ɩɪɋ , ɬɵɫ. ɪɭɛ, ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 20% ɨɬ ɫɭɦɦɵ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɚɦɋ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɩɥɡɋ /  ɩɨ ɮɨɪɦɭɥɟ: 

 

          /0,2ɩɪ ɚɦ ɡ ɩɥɋ ɋ ɋ    (8.15) 

  

ɋɩɪ = 0,2 (32,6063+752,28)=156,98 ɬɵɫ. ɪɭɛ. ɝɨɞ 

 

8.14 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 

ɨɬɥɢɱɚɟɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɪɚɡɦɟɪɨɦ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ, ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɪɚɫɱɟɬɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ 

ɫɭɦɦɵ ɩɪɢɜɟɞɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

ɉɪɢ ɩɨɫɬɨɹɧɧɵɯ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɚɯ ɋ ɢ ɨɞɧɨɷɬɚɩɧɵɯ 

ɐɫɪ- ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɪɵɧɨɱɧɚɹ ɰɟɧɚ ɩɨ ɬɢɩɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ;  
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ɋɫ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɨ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ; 

Qɝɨɞ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɚɧɧɭɸ ɭɫɥɭɝɭ. 

 

CFR= (0,220-0,07086)·014,8 = 300,487 ɬɵɫ ɪɭɛ. 

8.15 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.7. 

 

Ɍɚɛɥɢɰɚ 8.7 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞ. ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦ3/ɝɨɞ 2014,8 

Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɱɟɥ. 10 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɬɵɫ.ɪɭɛ 513,865 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɬɵɫ.ɪɭɛ 11667,86 

ȼ ɬɨɦ ɱɢɫɥɟ: 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɬɵɫ.ɪɭɛ/ɝɨɞ 1492,127 

ɋɬɨɢɦɨɫɬɶ Ɋɟɚɝɟɧɬɵ ɢ ɦɚɬɟɪɢɚɥɵ ɬɵɫ.ɪɭɛ/ɝɨɞ 3672,626 

ɋɬɨɢɦɨɫɬɶ ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɬɵɫ.ɪɭɛ/ɝɨɞ 34,962 

ȼɨɞɚ ɬɵɫ.ɪɭɛ/ɝɨɞ 1,402 

ɋɬɨɢɦɨɫɬɶ Ɍɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɬɵɫ.ɪɭɛ/ɝɨɞ 438,51 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɬɵɫ.ɪɭɛ/ɝɨɞ 32,6063 

Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɬɵɫ.ɪɭɛ/ɝɨɞ 51,3865 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɬɵɫ.ɪɭɛ/ɝɨɞ 156,98 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɱɢɫɬɤɢ 1 ɦ3 ɪɭɛ 65,80 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɝɨɞ 1 ɝɨɞ 7 ɦɟɫɹɰɟɜ 
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9 Ɋɚɫɱɟɬ ɪɢɫɤɚ ɪɚɡɥɢɜɚ ɧɟɮɬɟɡɚɝɪяɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ  

ɉɨɞ ɪɢɫɤɨɦ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɫɨɛɵɬɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɥɢ ɜ ɨɛɥɚɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ.  

ɋɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ ɂɋɈ 31000-2010 [50] ɪɢɫɤ ɦɨɠɧɨ ɜɵɹɜɢɬɶ ɩɭɬɟɦ 

ɨɩɢɫɚɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɢɫɬɨɱɧɢɤɨɜ ɨɩɚɫɧɨɫɬɟɣ, ɤɪɨɦɟ ɬɨɝɨ ɩɨɡɜɨɥɹɟɬ 

ɨɰɟɧɢɬɶ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɟɝɨ ɡɧɚɱɟɧɢɟ ɧɚ ɨɫɧɨɜɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨ ɩɪɟɞɫɬɨɹɳɟɦ 

ɪɚɡɜɢɬɢɢ ɫɨɛɵɬɢɣ, ɹɜɥɟɧɢɣ ɩɪɨɰɟɫɫɨɜ, ɢɯ ɢɡɦɟɧɟɧɢɣ ɢ ɢɫɯɨɞɨɜ.  

Ɍɟɪɦɢɧ «ɨɰɟɧɤɚ ɪɢɫɤɚ» ɦɨɠɟɬ ɜɵɪɚɠɚɬɶ ɩɪɨɰɟɞɭɪɭ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ 

ɜɟɥɢɱɢɧɵ, ɬɨ ɟɫɬɶ ɨɰɟɧɢɜɚɧɢɟ ɜɨɡɦɨɠɧɨɝɨ ɪɢɫɤɚ, ɚ ɬɚɤɠɟ ɜɟɥɢɱɢɧɭ ɫɬɟɩɟɧɢ 

ɷɬɨɝɨ ɪɢɫɤɚ. ȼ ɨɛɥɚɫɬɢ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɨɰɟɧɤɢ, ɚɧɚɥɢɡɚ ɢ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɟɯɧɨɝɟɧɧɨɝɨ ɪɢɫɤɚ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɷɬɨɝɨ ɤɪɢɬɟɪɢɹ ɫɨɫɬɨɢɬ ɜ 

ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɨɰɟɧɢɜɚɧɢɹ ɫɪɚɡɭ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɛɵɬɢɹ – 

ɱɚɫɬɨɬɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɩɨɫɥɟɞɫɬɜɢɣ. 

Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɫɨɡɞɚɸɬ ɧɟ ɬɨɥɶɤɨ ɬɟɯɧɨɝɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, 

ɧɨ ɢ ɨɛɳɟɫɬɜɟɧɧɨ-ɩɨɥɢɬɢɱɟɫɤɭɸ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɜ ɨɛɳɟɫɬɜɟ. Ɇɧɨɝɢɟ ɜɢɞɵ 

ɩɪɨɞɭɤɰɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ, ɫ ɩɟɪɟɞɨɜɨɣ ɬɟɯɧɨɥɨɝɢɟɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɤɨɦɩɥɟɤɫɧɭɸ ɩɟɪɟɪɚɛɨɬɤɭ ɫɵɪɶɹ ɢ ɫɨɫɬɨɹɳɟɣ ɢɡ ɫɨɬɟɧ 

ɩɨɡɢɰɢɣ, ɜɡɪɵɜɨɨɩɚɫɧɵ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵ ɢɥɢ ɬɨɤɫɢɱɧɵ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɢɯ 

ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɩɚɫɧɨɫɬɶ.  

ɍɳɟɪɛ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɞɥɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɪɢɫɤɨɦ, ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 

ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ ɢ ɨɛɴɟɦɨɜ, ɩɨɬɪɟɛɥɹɟɦɵɯ ɧɟɮɬɢ ɢ ɬɨɩɥɢɜɚ, ɫɩɨɫɨɛɨɜ 

ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɭɪɨɜɧɹ ɬɟɯɧɨɥɨɝɢɢ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɣ.  

ɋɵɪɚɹ ɧɟɮɬɶ, ɚ ɬɚɤɠɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɟɟ ɩɟɪɟɪɚɛɨɬɤɢ, ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ, ɫɦɚɡɨɤ, 
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ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɬ. ɞ., ɩɨɩɚɞɚɸɬ ɜ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ ɜ ɚɬɦɨɫɮɟɪɧɵɟ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ- 

ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɢ ɜɦɟɫɬɟ ɫ ɧɢɦɢ ɩɨɫɬɭɩɚɸɬ ɜ ɨɬɤɪɵɬɵɟ ɜɨɞɨɟɦɵ, ɩɨɱɜɭ, 

ɩɨɞɡɟɦɧɵɟ ɜɨɞɨɧɨɫɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɧɚɪɭɲɚɹ ɯɨɞ ɟɫɬɟɫɬɜɟɧɧɵɯ ɛɢɨɯɢɦɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ, ɜɵɡɵɜɚɹ ɝɢɛɟɥɶ ɮɥɨɪɵ ɢ ɮɚɭɧɵ ɨɡɟɪ, ɪɟɤ ɢ ɦɨɪɟɣ, ɫɧɢɠɚɹ ɩɥɨɞɨɪɨɞɢɟ 

ɩɨɱɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫɬɚɥɢ ɨɞɧɢɦ ɢɡ 

ɝɥɨɛɚɥɶɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɹɜɥɹɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɜɨɞɨɟɦɤɨɣ, ɜ ɷɬɨɣ ɨɬɪɚɫɥɢ ɩɨɫɬɨɹɧɧɨ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɫɢɫɬɟɦɵ 

ɜɨɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ [51].  

ɍɱɢɬɵɜɚɹ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɩɪɨɦɵɲɥɟɧɧɭɸ ɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɩɚɫɧɨɫɬɶ 

ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɡɚɜɨɞɟ, 

ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɲɬɚɬɧɵɯ ɚɜɚɪɢɣɧɵɯ 

ɫɢɬɭɚɰɢɣ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɤɪɭɩɧɵɟ ɚɜɚɪɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɢɫɯɨɞɹɬ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɛɢɧɚɰɢɢ ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ, ɢɧɢɰɢɢɪɨɜɚɧɧɵɯ, ɚ ɬɚɤɠɟ 

ɜɨɡɧɢɤɚɸɳɢɯ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɚɜɚɪɢɢ (ɨɬɤɚɡɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɲɢɛɤɢ 

ɱɟɥɨɜɟɤɚ, ɜɵɛɪɨɫ, ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɢ ɬ. ɞ.).  

Ⱥɜɚɪɢɹ – ɪɚɡɪɭɲɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ (ɢɥɢ) ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, 

ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɨɩɚɫɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɨɛɴɟɤɬɟ, ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɜɡɪɵɜ 

ɢ (ɢɥɢ) ɜɵɛɪɨɫ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɨɦɛɢɧɚɰɢɹɦɢ 

ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ ɢɫɩɨɥɶɡɭɸɬ ɥɨɝɢɤɨ-ɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɞɟɪɟɜɚ 

ɨɬɤɚɡɨɜ.  

Ⱦɟɪɟɜɨ ɨɬɤɚɡɨɜ – ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɥɨɝɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɦɟɠɞɭ 

ɫɨɛɵɬɢɹɦɢ-ɚɜɚɪɢɹɦɢ ɢ ɢɧɢɰɢɢɪɭɸɳɢɦɢ ɢɯ ɫɨɛɵɬɢɹɦɢ.  

ɉɨɫɬɪɨɟɧɢɟ ɞɟɪɟɜɨ ɨɬɤɚɡɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɭɪɨɜɧɟɜɵɣ ɩɪɨɰɟɫɫ 

ɩɪɨɫɥɟɠɢɜɚɧɢɹ ɢ ɨɫɦɵɫɥɟɧɢɹ ɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ (ɫɜɟɪɯɭ 

ɜɧɢɡ). Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ, ɜɨ-ɩɟɪɜɵɯ, ɨɬɵɫɤɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ 
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ɜɨɡɧɢɤɧɨɜɟɧɢɹ (ɧɢɠɟɫɬɨɹɳɢɟ, ɢɧɢɰɢɢɪɭɸɳɢɟ ɫɨɛɵɬɢɹ) ɢ, ɜɨ-ɜɬɨɪɵɯ, 

ɨɩɪɟɞɟɥɢɬɶ ɱɚɫɬɨɬɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɟɪɯɧɟɣ, ɝɨɥɨɜɧɨɣ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɪɚɡɥɢɜɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȽɈɋɌ Ɋ 

54142-2010 [52], ɛɵɥɨ ɫɨɫɬɚɜɥɟɧɨ ɞɟɪɟɜɨ ɨɬɤɚɡɨɜ, ɞɥɹ ɞɚɧɧɨɣ ɚɜɚɪɢɢ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 9.1.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɬɚɤɨɣ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɤɚɤ 

«ɪɚɡɥɢɜ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ», ɦɨɠɧɨ ɜɵɹɜɢɬɶ ɫɥɟɞɭɸɳɭɸ 

ɥɨɝɢɱɟɫɤɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ.  

ɇɚɫɬɭɩɥɟɧɢɟ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ ɜɨɡɦɨɠɧɨ ɩɪɢ ɨɞɧɨɦ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɫɨɛɵɬɢɣ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɑɋ ɩɪɢɪɨɞɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ ɢɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɪɚɤɬɚ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɛɵɬɢɟ «ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ» ɡɚɜɢɫɢɬ ɨɬ ɞɜɭɯ ɫɨɛɵɬɢɣ (ɨɩɟɪɚɬɨɪ «ɂ»): ɨɬ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɱɢɫɬɧɵɯ 

ɫɢɫɬɟɦ ɢ ɨ ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛ. 

ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɢɫɬɟɦ ɦɨɝɭɬ ɛɵɬɶ ɞɜɭɯ ɬɢɩɨɜ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢɥɢ ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɪɭɛ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɱɟɬɵɪɟɦ ɫɨɛɵɬɢɹɦ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɩɟɪɟɥɢɜ ɫɬɨɱɧɵɯ ɜɨɞ, 

ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɟɧɨɤ ɭɫɬɚɧɨɜɨɤ, ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ 

ɢɥɢ ɢɫɬɟɤɲɢɣ ɫɪɨɤ ɫɥɭɠɛɵ. ɋɨɛɵɬɢɟ «ɩɟɪɟɥɢɜ ɫɬɨɱɧɵɯ ɜɨɞ» ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ 

ɞɜɟ ɩɪɢɱɢɧɵ (ɨɩɟɪɚɬɨɪ «ɂ»): ɩɪɟɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ ɢ 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɛɵɬɢɟ «ɉɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ 

ɜ ɭɫɬɚɧɨɜɤɚɯ» ɡɚɜɢɫɢɬ ɨɬ (ɨɩɟɪɚɬɨɪ «ɂ») ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ 

ɞɚɜɥɟɧɢɟ (ɦɚɧɨɦɟɬɪ) ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɜɬɨɦɚɬɢɤɢ.  

ɋɨɛɵɬɢɟ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɟɧɨɤ ɭɫɬɚɧɨɜɨɤ» ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 

ɜɫɥɟɞɫɬɜɢɟ ɞɜɭɯ ɩɪɢɱɢɧ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɤɨɪɪɨɡɢɣɧɨɝɨ ɢɡɧɨɫɚ ɢɥɢ ɜɧɟɲɧɢɯ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. ɇɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɪɭɛ 

ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɜ ɫɥɟɞɫɬɜɢɢ ɩɨɞɡɟɦɧɨɣ ɤɨɪɪɨɡɢɢ, 

ɧɟɤɚɱɟɫɬɜɟɧɧɨɣ ɫɜɚɪɤɢ, ɧɟɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɭɛ ɢɥɢ ɜɧɟɲɧɟɝɨ 

ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ. Ɍɚɤɨɟ ɫɨɛɵɬɢɟ ɤɚɤ «ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» 
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ɜɨɡɧɢɤɚɟɬ ɛɥɚɝɨɞɚɪɹ ɱɟɬɵɪɟɦ ɩɪɢɱɢɧɚɦ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɡɟɦɥɟɬɪɹɫɟɧɢɸ, 

ɧɚɜɨɞɧɟɧɢɸ, ɨɩɨɥɡɧɸ ɢɥɢ ɩɨɠɚɪɭ. 

 

 

Ɋɢɫɭɧɨɤ 9.1 – Ⱦɟɪɟɜɨ ɨɬɤɚɡɨɜ ɪɚɡɥɢɜɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɚɹ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ, ɤɚɤ ɪɚɡɥɢɜ 

ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɡɚɜɨɞɟ, ɬɨ ɟɫɬɶ 

ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨɤɚɡɚɬɟɥɶ ܲˑ ˄˜ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɛɵɬɢɹ. 

ȼ ɬɚɛɥɢɰɟ 9.1 ɩɪɢɜɟɞɟɧɚ ɪɚɫɲɢɮɪɨɜɤɚ ɢɫɯɨɞɧɵɯ ɩɪɢɱɢɧ ɚɜɚɪɢɣ 

 

Ɍɚɛɥɢɰɚ 9.1 – ɂɫɯɨɞɧɵɟ ɩɪɢɱɢɧɵ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ 

№ ɩ/ɩ ɂɫɯɨɞɧɚɹ ɩɪɢɱɢɧɚ ɚɜɚɪɢɢ 

1 ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ (ɦɚɧɨɦɟɬɪɚ) 

2 ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.1 

№ ɩ/ɩ ɂɫɯɨɞɧɚɹ ɩɪɢɱɢɧɚ ɚɜɚɪɢɢ 

3 ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ 

4 Ʉɨɪɪɨɡɢɣɧɵɣ ɢɡɧɨɫ 

5 ȼɧɟɲɧɟɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɚɩɩɚɪɚɬɨɜ 

6 Ɋɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɡɚɩɨɪɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

7 ɂɫɬɟɤɲɢɣ ɫɪɨɤ ɫɥɭɠɛɵ 

8 ɉɨɞɡɟɦɧɚɹ ɤɨɪɪɨɡɢɹ 

9 ɇɟɤɚɱɟɫɬɜɟɧɧɚɹ ɫɜɚɪɤɚ 

10 ɇɟɤɚɱɟɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɪɭɛ 

11 ȼɧɟɲɧɟɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɬɪɭɛ 

12 ɇɟɫɜɨɟɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛ 

13 Ɂɟɦɥɟɬɪɹɫɟɧɢɟ  

14 ɇɚɜɨɞɧɟɧɢɟ 

15 Ɉɩɨɥɡɟɧɶ 

16 ɉɨɠɚɪ 

17 Ɍɟɪɚɤɬ 

 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɚɜɚɪɢɣɧɨɝɨ ɫɨɛɵɬɢɣ ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ:  

ଵܲଵ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ»;  

ଵܲଶ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɩɟɪɟɥɢɜ ɫɬɨɱɧɵɯ ɜɨɞ»;  

ଶܲଶ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɟɧɨɤ»; 

ଵܲଷ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ»; 

ଶܲଷ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 

ɬɪɭɛ»; ଵܲସ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɢɫɬɟɦ»; 

ଵܲହ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ»; 

ଶܲହ – ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ»; ܲˑ ˄˜ – ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ.  
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɮɨɪɦɭɥɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɩɟɪɚɬɨɪɚ «ɂ», «ɂɅɂ»: 

ɞɥɹ ɨɩɟɪɚɬɨɪɚ «ɂ»: 

 ܲ = ଵܲ ∙ ଶܲ                                                                                                         (9.1) 

 

ɞɥɹ ɨɩɟɪɚɬɨɪɚ «ɂɅɂ»: 

 ܲ = ͳ − П ∙ ሺͳ − ௡ܲሻ                                                                                        (9.2) 

 

Ɂɧɚɹ ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ ɢ ɭɱɢɬɵɜɚɹ ɮɨɪɦɭɥɵ 9.1 ɢ 

9.2, ɦɨɠɟɦ ɪɚɫɫɱɢɬɚɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ:  

 ܲˑ ˄˜ = ͳ − ሺͳ − ଵܲହሻ ∙ ሺͳ − ଶܲହሻ ∙ ሺͳ −  ଵ଻ሻ                                                    (9.3)݌

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ, ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 9.2. 

 

Ɍɚɛɥɢɰɚ 9.2 – ȼɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ 

№ ɢɫɯɨɞɧɨɝɨ ɫɨɛɵɬɢɹ ݌𝑖 
1 0,0025 

2 0,0036 

3 0,0074 

4 0,0003 

5 0,0006 

6 0,0012 

7 0,0009 

8 0,0011 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.2 

№ ɢɫɯɨɞɧɨɝɨ ɫɨɛɵɬɢɹ ݌𝑖 
9 0,0013 

10 0,0008 

11 0,0007 

12 0,0017 

13 0,0003 

14 0,0005 

15 0,0002 

16 0,0006 

17 0,0008 

 

ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» ɦɨɠɧɨ ɩɨɫɱɢɬɚɬɶ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ଵܲହ = ଵܲସ ∙  ଵଶ,                                                                                                    (9.4)݌

 

ɝɞɟ ݌ଵଶɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛ. 

ȼɟɪɨɹɬɧɨɫɬɶ ɬɚɤɨɝɨ ɫɨɛɵɬɢɹ, ɤɚɤ «ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 9.5: 

 

ଶܲହ = ͳ − ሺͳ − ଵଷሻ݌ ∙ ሺͳ − ଵସሻ݌ ∙ ሺͳ − ଵହሻ݌ ∙ ሺͳ −  ଵ଺ሻ,                                  (9.5)݌

 

ɝɞɟ ݌ଵଷ – ɡɟɦɥɟɬɪɹɫɟɧɢɟ;  ݌ଵସ – ɧɚɜɨɞɧɟɧɢɟ;  ݌ଵହ – ɨɩɨɥɡɟɧɶ;  ݌ଵ଺ – ɩɨɠɚɪ. 

ȼɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ «ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɢɫɬɟɦ» 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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ଵܲସ = ͳ − ሺͳ − ଵܲଷሻ ∙ ሺͳ − ଶܲଷሻ,                                                                        (9.6) 

 

ɝɞɟ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ» ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɚɤ: 

 

ଵܲଷ = ͳ − ሺͳ − ଵܲଶሻ ∙ ሺͳ − ଶܲଶሻ ∙ ሺͳ − ଺ሻ݌ ∙ ሺͳ −  ଻ሻ,                                        (9.7)݌

 

ɝɞɟ ݌଺ – ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɡɚɩɨɪɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɭ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ;  

 .଻ – ɢɫɬɟɤɲɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ݌       

ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɪɭɛ» 

ɦɨɠɧɨ ɩɨɫɱɢɬɚɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ: 

 

ଶܲଷ =  ͳ − ሺͳ − ሻ଼݌ ∙ ሺͳ − ଽሻ݌ ∙ ሺͳ − ଵ଴ሻ݌ ∙ ሺͳ −  ଵଵሻ,                                      (9.8)݌

 

ɝɞɟ ଼݌ – ɩɨɞɡɟɦɧɚɹ ɤɨɪɪɨɡɢɹ;  ݌ଽ – ɧɟɤɚɱɟɫɬɜɟɧɧɚɹ ɫɜɚɪɤɚ;  ݌ଵ଴ – ɧɟɤɚɱɟɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɪɭɛ;  ݌ଵଵ – ɜɧɟɲɧɟɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɬɪɭɛ. 

ȼɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɬɚɤɨɝɨ ɫɨɛɵɬɢɹ ɤɚɤ «ɩɟɪɟɥɢɜ ɫɬɨɱɧɵɯ ɜɨɞ» 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ: 

 

ଵܲଶ = ଵܲଵ ∙  ଷ,                                                                                                      (9.9)݌

 

ɝɞɟ ݌ଷ – ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ. 

ȼɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ «ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ» 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ଵܲଵ = ଵ݌ ∙  ଶ,                                                                                                   (9.10)݌
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ɝɞɟ ݌ଵ – ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ (ɦɚɧɨɦɟɬɪɚ);  ݌ଶ – ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ. 

ȼɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɬɚɤɨɝɨ ɫɨɛɵɬɢɹ ɤɚɤ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ 

ɫɬɟɧɨɤ» ɭ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ଶܲଶ = ͳ − ሺͳ − ସሻ݌ ∙ ሺͳ −  ହሻ,                                                                        (9.11)݌

 

ɝɞɟ ݌ସ – ɤɨɪɪɨɡɢɣɧɵɣ ɢɡɧɨɫ ɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ݌ହ – ɜɧɟɲɧɟɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɬɪɭɛ 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɫɬɭɩɥɟɧɢɹ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ ɪɚɡɥɢɜɚ 

ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɮɨɪɦɭɥɚɦ. 

 

ଵܲଵ = Ͳ,ͲͲʹͷ ∙ Ͳ,ͲͲ͵͸ = Ͳ,ͲͲͲͲͲͻ, 

 

ଵܲଶ = Ͳ,ͲͲͲͲͲͻ ∙ Ͳ,ͲͲ͹Ͷ = Ͳ,ͲͲͲͲͲͲͲ͹, 

 

ଶܲଶ = ͳ − ሺͳ − Ͳ,ͲͲͲ͵ሻ ∙ ሺͳ − Ͳ,ͲͲͲ͸ሻ = Ͳ,ͲͲͲͻ, 

 

ଵܲଷ = ͳ − ሺͳ − Ͳ,ͲͲͲͲͲͲͲ͹ሻ ∙ ሺͳ − Ͳ,ͲͲͲͻሻ ∙ ሺͳ − Ͳ,Ͳͳʹሻ ∙ ሺͳ − Ͳ,ͲͲͲͻሻ =Ͳ,ͲͲ͵Ͳ, 

 

ଶܲଷ = ͳ − ሺͳ − Ͳ,ͲͲͳͳሻ ∙ ሺͳ − Ͳ,ͲͲͳ͵ሻ ∙ ሺͳ − Ͳ,ͲͲͲͺሻ ∙ ሺͳ − Ͳ,ͲͲͲ͹ሻ =Ͳ,ͲͲ͵ͻ, 

 ଵܲସ = ͳ − ሺͳ − Ͳ,ͲͲ͵Ͳሻ ∙ ሺͳ − Ͳ,ͲͲ͵ͻሻ = Ͳ,ͲͲ͸ͻ, 

 

ଵܲହ = Ͳ,ͲͲ͸ͻ ∙ Ͳ,ͲͲͳ͹ = Ͳ,ͲͲͲͲͳʹ, 
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ଶܲହ = ͳ − ሺͳ − Ͳ,ͲͲͲ͵ሻ ∙ ሺͳ − Ͳ,ͲͲͲͷሻ ∙ ሺͳ − Ͳ,ͲͲͲʹሻ ∙ ሺͳ − Ͳ,ͲͲͲ͸ሻ =Ͳ,ͲͲͳ͸, 

 ܲˑ ˄˜ = ͳ − ሺͳ − Ͳ,ͲͲͲͲͳʹሻ ∙ ሺͳ − Ͳ,ͲͲͳ͸ሻ ∙ ሺͳ − Ͳ,ͲͲͲͺሻ = Ͳ,ͲͲʹͶ. 

 

Ɍɨ ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,0024. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɨɩɭɫɬɢɦɵɣ ɪɢɫɤ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɜɧɨɣ 10-6. ɂɡ ɷɬɨɝɨ 

ɫɥɟɞɭɟɬ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɞɚɧɧɨɣ ɚɜɚɪɢɢ ɜɵɫɨɤɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟɞɨɩɭɫɬɢɦɨɦɭ 

ɪɢɫɤɭ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɚɜɚɪɢɢ, ɧɭɠɧɨ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɧɚɫɬɭɩɥɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ 

ɧɚɫɬɭɩɥɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɥɢɹɬɶ ɧɚ ɬɟ ɢɫɯɨɞɧɵɟ 

ɫɨɛɵɬɢɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ, ɬɨ ɟɫɬɶ ɷɬɨ ɫɨɛɵɬɢɹ ɬɚɤɢɟ ɤɚɤ: 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ (ɦɚɧɨɦɟɬɪɚ) (ɫɨɛɵɬɢɟ №1), 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ (ɫɨɛɵɬɢɟ №2), ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ 

(ɫɨɛɵɬɢɟ № 3), ɧɟɤɚɱɟɫɬɜɟɧɧɚɹ ɫɜɚɪɤɚ (ɫɨɛɵɬɢɟ №9), ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ 

ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛ (ɫɨɛɵɬɢɟ №12). 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɚɜɚɪɢɣ, ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ 

ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ ɫɛɪɨɫ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɬɨɪɵɣ ɧɚɧɟɫɟɬ 

ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɧɚɧɟɫɟɧɧɵɣ 

ɭɳɟɪɛ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɥɚɬɵ ɡɚ ɫɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. ȼ 

ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɬɚɤɢɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɤɚɤ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ 

ɠɟɥɟɡɨ.  

ȼ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɫɛɪɨɫ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟ ɦɨɠɟɬ 

ɩɪɨɢɡɨɣɬɢ ɧɚ ɩɨɱɜɭ, ɪɚɫɱɟɬ ɭɳɟɪɛɚ ɩɨɱɜɟɧɧɨɦɭ ɩɨɤɪɨɜɭ ɧɟ ɩɪɨɢɡɜɨɞɢɥɫɹ.  

Ɋɚɫɱɟɬ ɩɥɚɬɵ ɡɚ ɫɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 

ɨɫɧɨɜɟ ɛɚɡɨɜɵɯ ɧɨɪɦɚɬɢɜɨɜ ɩɥɚɬɵ ɡɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ, ɭɬɜɟɪɠɞɟɧɧɵɯ ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ № 913 ɨɬ 13.09.2016 ɝ 

[53]. 

ɍɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ ɜɨɞɧɵɦ ɨɛɴɟɤɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 9.3. 
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Ɍɚɛɥɢɰɚ 9.3 – ɍɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ ɜɨɞɧɵɦ ɨɛɴɟɤɬɚɦ 

№ 

ɩ/ɩ 

Ɂɚɝɪɹɡɧɹɸɳɢɟ 

ɜɟɳɟɫɬɜɚ 
ɉɨɤɚɡɚɬɟɥɶ 

ȿɞ. 

ɢɡɦ. 

ɂɫɯɨɞɧɚɹ 

ɜɨɞɚ 

Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ 

Praestol 

№1 

Praestol 

№2 
Superflock 

1 ɇɟɮɬɟɩɪɨɞɭɤɬɵ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜ 

ɜɨɞɟ 
ɦɝ/ɥ 20 3,14 2,97 0,49 

Ɉɛɴɟɦ ɜɨɞɵ ɬɵɫ.ɦ3 1051,2 1051,2 1051,2 1051,2 

Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɜɨɞɚ ɰɟɧ 

2018 ɝ ɜ ɰɟɧɵ 

2019 ɝ 

 1,04 1,04 1,04 1,04 

Ɇɚɫɫɚ ɫɛɪɨɫɚ 

ɜɟɳɟɫɬɜɚ 
ɬ 21,024 3,301 3,122 0,515 

ɋɬɚɜɤɚ ɩɥɚɬɵ ɡɚ 

ɫɜɟɪɯɥɢɦɢɬɧɵɣ 

ɫɛɪɨɫ 

ɪɭɛ./ɬ 14711,7 14711,7 14711,7 14711,7 

Ʉɨɷɮɮɢɰɢɟɧɬ, 

ɭɱɢɬɵɜɚɸɳɢɣ 

ɫɜɟɪɯɥɢɦɢɬɧɵɣ 

ɫɛɪɨɫ 

 5,00 5,00 5,00 5,00 

ɉɥɚɬɚ ɡɚ ɫɛɪɨɫ ɪɭɛ. 1608353,66 252511,53 238840,52 39404,65 

2 ɀɟɥɟɡɨ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜ 

ɜɨɞɟ 
ɦɝ/ɥ 4,3 0 0 0,05 

Ɉɛɴɟɦ ɜɨɞɵ ɬɵɫ.ɦ3 1051,2 1051,2 1051,2 1051,2 

Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɜɨɞɚ ɰɟɧ 

2018 ɝ ɜ ɰɟɧɵ 

2019 ɝ 

 1,04 1,04 1,04 1,04 

Ɇɚɫɫɚ ɫɛɪɨɫɚ 

ɜɟɳɟɫɬɜɚ 
ɬ 4,520 0,000 0,000 0,053 

ɋɬɚɜɤɚ ɩɥɚɬɵ ɡɚ 

ɫɜɟɪɯɥɢɦɢɬɧɵɣ 

ɫɛɪɨɫ 

ɪɭɛ./ɬ 5950,8 5950,8 5950,8 5950,8 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.3 

№ 

ɩ/ɩ 

Ɂɚɝɪɹɡɧɹɸɳɢɟ 

ɜɟɳɟɫɬɜɚ 
ɉɨɤɚɡɚɬɟɥɶ 

ȿɞ. 

ɢɡɦ. 

ɂɫɯɨɞɧɚɹ 

ɜɨɞɚ 

Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ 

Praestol 

№1 

Praestol 

№2 
Superflock 

  

Ʉɨɷɮɮɢɰɢɟɧɬ, 

ɭɱɢɬɵɜɚɸɳɢɣ 

ɫɜɟɪɯɥɢɦɢɬɧɵɣ 

ɫɛɪɨɫ 

 5,00 5,00 5,00 5,00 

ɉɥɚɬɚ ɡɚ ɫɛɪɨɫ ɪɭɛ. 189872,55 0,00 0,00 1626,43 

ɂɬɨɝɨ ɩɥɚɬɚ ɡɚ ɫɛɪɨɫ ɪɭɛ. 1798226,21 252511,53 238840,52 41031,08 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɮɥɨɤɭɥɹɰɢɨɧɧɨ-ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɛɥɨɤɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɥɨɤɭɥɹɧɬɚ Superflock ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɪɢɫɤɢ, ɭɜɟɥɢɱɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɷɤɨɥɨɝɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɜ 44 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɧɟɨɱɢɳɟɧɧɵɦɢ ɫɬɨɤɚɦɢ ɢ ɜ 6 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɨɤɚɦɢ, ɨɱɢɳɚɟɦɵɦɢ 

ɮɥɨɤɭɥɹɧɬɚɦɢ Praestol.  
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ɁАɄɅɘɑȿɇɂȿ 
 

Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɚɬɟɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɜ ɧɢɯ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɫɜɟɳɟɧɵ ɜɨɩɪɨɫɵ ɩɪɢɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɡɚɝɪɹɡɧɟɧɧɨɣ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɥɨɤɭɥɹɧɬɚ Superfkock. 

ɉɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɮɥɨɤɭɥɹɧɬɚɦɢ 

Praestol ɫ ɩɪɟɞɥɚɝɚɟɦɵɦ ɦɟɬɨɞɨɦ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɥɨɤɭɥɹɧɬɚ Superflock ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɟɟ ɮɥɨɤɭɥɹɧɬɚ 

Praestol. 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɚɩɩɚɪɚɬɭɪɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɫ 

ɜɧɟɞɪɟɧɢɟɦ ɤɨɧɬɚɤɬɨ-ɮɥɨɤɭɥɹɰɢɨɧɧɵɯ ɤɚɦɟɪ, ɤɨɬɨɪɵɟ ɜɫɬɪɚɢɜɚɸɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɵ, ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɢɡɦɟɧɟɧɢɹ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɢɫɤɚ ɪɚɡɥɢɜɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, 

ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɨɛɵɬɢɹ 

ɫɨɫɬɚɜɥɹɟɬ 10-6, ɜɟɪɨɹɬɧɨɫɬɶ ɞɚɧɧɨɣ ɚɜɚɪɢɢ ɜɵɫɨɤɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɟɞɨɩɭɫɬɢɦɨɦɭ ɪɢɫɤɭ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɮɥɨɤɭɥɹɰɢɨɧɧɨ-ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɛɥɨɤɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɥɨɤɭɥɹɧɬɚ Superflock ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɪɢɫɤɢ, ɭɜɟɥɢɱɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɷɤɨɥɨɝɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɜ 44 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɧɟɨɱɢɳɟɧɧɵɦɢ ɫɬɨɤɚɦɢ ɢ ɜ 6 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɨɤɚɦɢ, ɨɱɢɳɚɟɦɵɦɢ 

ɮɥɨɤɭɥɹɧɬɚɦɢ Praestol.  

Ɉɛɨɫɧɨɜɚɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ; 

ɉɪɨɢɡɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɧɚ ɨɱɢɫɬɤɭ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɯɟɦɟ ɢ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɯɟɦɟ. ɉɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ 



100 
 

ɬɟɯɧɨɥɨɝɢɢ ɛɨɥɟɟ ɜɵɝɨɞɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ, ɤɚɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɬɚɤ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɟɪɫɨɧɚɥɚ. Ɉɩɪɟɞɟɥɟɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɱɢɫɬɤɢ 1 ɦɁ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ Ʉɪɚɫɧɨɹɪɫɤɚ – 65,80 ɪɭɛɥɟɣ ɢ ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɜɧɟɞɪɹɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ –1 ɝɨɞ ɢ 7 ɦɟɫɹɰɟɜ. 
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