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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɨɜɵɲɟɧɢɟ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɝɚɡɚ» 

ɫɨɞɟɪɠɢɬ 80 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ 

34 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ȽȺɁ, ɍɋɌȺɇɈȼɄȺ ɉɈȾȽɈɌɈȼɄɂ ȽȺɁȺ, ɄɈɆɉɊȿɋɋɈɊ, 

ɋȿɉȺɊȺɌɈɊ, ɉɊɈɐȿɋɋ ɈɑɂɋɌɄɂ ȽȺɁȺ, ɄɈɆɉɊɂɆɂɊɈȼȺɇɂȿ ȽȺɁȺ. 

Ɉɛɴɟɤɬ ɪɚɛɨɬɵ – ɭɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɝɚɡɚ ɧɚ 

Ʉɭɸɦɛɢɧɫɤɨɦ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɫɚɬɧɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɩɪɨɰɟɫɫ ɨɬɞɟɥɟɧɢɹ ɝɚɡɚ ɨɬ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ 

ɫɦɟɫɢ (ɇȽȼɋ) ɢ ɩɨɞɝɨɬɨɜɤɚ ɝɚɡɚ ɧɚ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɞɥɹ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ 

ɫɩɨɫɨɛɚ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɝɚɡɚ. 

Ɂɚɞɚɱɢ: 

– ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɡɚɩɚɫɨɜ ɝɚɡɚ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɢ ɨɩɪɟɞɟɥɢɬɶ ɫɜɨɣɫɬɜɚ 

ɝɚɡɚ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɟɝɨ ɤɚɱɟɫɬɜɭ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ; 

– ɢɫɫɥɟɞɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ; 

– ɩɪɨɜɟɫɬɢ ɩɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɢɫɤ ɞɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ; 

– ɩɨɞɨɛɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɝɚɡɚ, ɢ 

ɫɨɫɬɚɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. 

ȼ ɧɚɫɬɨɹɳɟɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧ ɩɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ 

ɩɨɢɫɤ ɫɩɨɫɨɛɨɜ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɚɪɚɦɟɬɪɨɜ ɝɚɡɚ, 

ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ 

ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ; ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ 

ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ.  

Ɋɚɡɞɟɥ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɫɨɞɟɪɠɢɬ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ 

ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɟɪɟɱɢɫɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɦɟɳɟɧɢɸ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, ɭɤɚɡɚɧɵ ɬɪɟɛɨɜɚɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ȼȼȿȾȿɇɂȿ 

 

ɉɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ ɹɜɥɹɟɬɫɹ ɰɟɧɧɵɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɟɫɭɪɫɨɦ. 

Ʉɚɱɟɫɬɜɟɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɝɚɡɚ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɥɨɜɢɹɯ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ 

ɷɥɟɦɟɧɬɨɦ ɞɥɹ ɟɝɨ ɩɨɬɟɧɰɢɚɥɚ. ȼɵɫɨɤɢɟ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɤɚɱɟɫɬɜɚ ɝɚɡɚ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɬɪɚɬ ɢɝɪɚɸɬ ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ ɞɚɧɧɨɦ 

ɩɪɨɰɟɫɫɟ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɨɝɨ 

ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɝɚɡɚ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɩɨɫɬɚɜɥɟɧɧɭɸ ɰɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɡɚɩɚɫɨɜ ɝɚɡɚ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɢ ɨɩɪɟɞɟɥɢɬɶ ɫɜɨɣɫɬɜɚ 

ɝɚɡɚ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɟɝɨ ɤɚɱɟɫɬɜɭ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ; 

– ɢɫɫɥɟɞɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ; 

– ɩɪɨɜɟɫɬɢ ɩɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɩɨɢɫɤ ɞɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ; 

– ɩɨɞɨɛɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɝɚɡɚ, ɢ 

ɫɨɫɬɚɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɨɬɞɟɥɟɧɢɹ ɝɚɡɚ ɨɬ 

ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɫɦɟɫɢ (ɇȽȼɋ) ɢ ɩɨɞɝɨɬɨɜɤɚ ɝɚɡɚ ɧɚ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. 

Ɉɛɴɟɤɬɨɦ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ 

ɝɚɡɚ ɧɚ Ʉɭɸɦɛɢɧɫɤɨɦ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɫɚɬɧɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 
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ɈɋɇɈȼɇȺə ЧȺɋɌɖ 

 

1 Ɉɩɢɫɚɧɢɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

 

Ʉɭɸɦɛɢɧɫɤɨɟ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɗɜɟɧɤɢɣɫɤɨɝɨ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 

Ʌɢɰɟɧɡɢɟɣ ɧɚ ɨɫɜɨɟɧɢɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɥɚɞɟɟɬ ɤɨɦɩɚɧɢɹ ɈɈɈ «ɋɥɚɜɧɟɮɬɶ-

Ʉɪɚɫɧɨɹɪɫɤɧɟɮɬɟɝɚɡ».  

 

1.1 Ƚɟɨɝɪɚɮɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɢ. 

Ʉɨɧɤɪɟɬɧɵɦ ɦɟɫɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɗɜɟɧɤɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɤ ɫɟɜɟɪɭ 

ɨɬ Ⱥɧɝɚɪɵ ɢ ɧɚ ɜɨɫɬɨɤɟ ɨɬ ȿɧɢɫɟɹ, ɜ ɨɫɧɨɜɧɨɦ ɩɨ ɥɟɜɨɦɭ ɛɟɪɟɝɭ ɪɟɤɢ 

ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ.  

ɂɡɜɥɟɤɚɟɦɵɟ ɩɪɢɩɚɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɡɚɥɟɝɚɸɬ ɧɚ ɝɥɭɛɢɧɟ 2,2…2,5 ɤɦ, 

ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɜ ɬɪɟɳɢɧɤɚɯ, ɩɭɫɬɨɬɚɯ ɢ ɤɚɜɟɪɧɚɯ ɞɨɥɨɦɢɬɨɜ. Ƚɚɡɨɜɚɹ ɡɚɜɚɥɶ 

ɪɚɡɦɟɳɟɧɚ ɜ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɚ ɝɥɭɛɢɧɟ 2,2 ɤɦ. ɍɝɥɟɜɨɞɨɪɨɞɵ 

ɞɚɧɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɡɚɥɟɝɚɸɬ ɧɟɪɚɜɧɨɦɟɪɧɨ, ɷɬɨ ɫɜɹɡɚɧɨ ɧɟɨɞɧɨɪɨɞɧɵɦ 

ɫɬɪɨɟɧɢɟɦ ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ [1]. 

 

1.2 ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ ɡɚɩɚɫɵ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

 

Ⱦɚɬɨɣ ɧɚɱɚɥɚ ɨɬɤɪɵɬɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɱɢɬɚɟɬɫɹ 1973 ɝɨɞɭ, ɪɚɛɨɬɵ ɩɨ 

ɝɟɨɥɨɝɨɪɚɡɜɟɞɤɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɥɚɫɬɨɜ ɧɚɱɚɥɢɫɶ ɜ 1996 ɝɨɞɭ 

Ʉ ɧɚɱɚɥɭ 2006 ɝɨɞɚ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɛɵɥɨ ɪɚɡɜɟɞɚɧɨ ɨɤɨɥɨ 200 ɦɥɧ 

ɬɨɧɧ ɧɟɮɬɢ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɟ ɪɚɛɨɬɵ ɜ 2013 ɝɨɞɭ ɞɚɥɢ ɨɰɟɧɤɭ ɡɚɩɚɫɚɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ 281 ɦɥɧ ɬɨɧɧ ɧɟɮɬɢ. 

ɋ 2010 ɝɨɞɚ ɧɚ Ʉɭɸɦɛɢɧɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɜɨɞɢɬɫɹ 

ɪɚɡɜɢɬɢɟ ɫɬɪɭɤɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɞɝɨɬɨɜɤɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɡɚɩɚɫɨɜ ɤ 
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ɩɪɨɰɟɫɫɭ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤ ɤɚɬɟɝɨɪɢɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɚɩɚɫɨɜ ɨɬɧɨɫɢɬɫɹ ɱɭɬɶ ɛɨɥɟɟ ɬɪɟɬɢ ɜɫɟɯ ɪɟɫɭɪɫɨɜ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ɇɚ ɞɚɧɧɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɛɭɪɹɬɫɹ ɫɤɜɚɠɢɧɵ ɩɨɢɫɤɨɜɨ-

ɪɚɡɜɟɞɨɱɧɨɝɨ ɬɢɩɚ, ɩɪɨɜɨɞɢɬɫɹ 3D-ɫɟɣɫɦɨɪɚɡɜɟɞɤɚ.  

ɋɨɜɨɤɭɩɧɵɟ ɡɚɩɚɫɵ ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɛɥɨɤɚ ɨɰɟɧɢɜɚɸɬɫɹ ɜ 

800...1200 ɦɥɧ ɬ. ɧɟɮɬɢ ɢ ɫɜɵɲɟ 2 ɬɪɥɧ. ɦ3 ɝɚɡɚ [2]. 
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2 ɉɨɞɝɨɬɨɜɤɚ ɢ ɫɛɨɪ ɝɚɡɚ 

 

2.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ 

 

ɉɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ, ɢɥɢ ɉɇȽ ɹɜɥɹɟɬɫɹ ɝɚɡɨɦ, ɤɨɬɨɪɵɣ ɪɚɫɬɜɨɪɟɧ ɜ 

ɧɟɮɬɢ. Ⱦɨɛɵɱɚ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɪɨɰɟɫɫɟ ɞɨɛɵɱɟ ɧɟɮɬɢ, 

ɬɨ ɟɫɬɶ ɉɇȽ – ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɩɪɨɞɭɤɬ ɞɨɛɵɜɚɟɦɨɣ ɧɟɮɬɢ. Ⱦɚɧɧɵɣ 

ɭɝɥɟɜɨɞɨɪɨɞ ɹɜɥɹɟɬɫɹ ɰɟɧɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

ɇɟɮɬɹɧɨɣ ɝɚɡ ɫ ɧɟɮɬɶɸ ɧɚɯɨɞɹɬɫɹ ɜɦɟɫɬɟ ɜ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɩɥɚɫɬɚɯ. ȼ 

ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɷɬɢ ɜɟɳɟɫɬɜɚ ɫɤɚɩɥɢɜɚɸɬɫɹ ɜ ɩɨɪɚɯ, ɩɪɨɯɨɞɹɬ 

ɩɪɨɰɟɫɫ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɡɚɬɟɦ ɦɢɤɪɨ ɤɚɩɢɥɥɹɪɧɵɦɢ ɫɢɥɚɦɢ 

ɩɨɞɧɢɦɚɸɬɫɹ ɧɚɜɟɪɯ. ȼ ɩɪɨɰɟɫɫɟ ɜɵɯɨɞɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɜɨɡɦɨɠɧɨ 

ɨɛɪɚɡɨɜɚɧɢɹ ɥɨɜɭɲɤɢ, ɬɨ ɟɫɬɶ, ɤɨɝɞɚ ɛɨɥɟɟ ɩɥɨɬɧɵɣ ɩɥɚɫɬ ɧɚɤɪɵɜɚɟɬ ɩɥɚɫɬ, ɩɨ 

ɤɨɬɨɪɨɦɭ ɦɢɝɪɢɪɭɟɬ ɭɝɥɟɜɨɞɨɪɨɞ, ɢ ɬɚɤ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɚɩɥɢɜɚɧɢɟ. ȼ ɬɨɦ 

ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɥɭɱɚɟɬɫɹ ɩɪɨɰɟɫɫ 

ɜɵɬɟɫɧɟɧɢɹ ɫɨɥёɧɨɣ ɜɨɞɵ, ɛɨɥɶɲɟ ɬɹɠɤɨɣ, ɱɟɦ ɧɟɮɬɶ. Ⱦɚɥɶɲɟ ɧɟɮɬɶ 

ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɛɨɥɟɟ ɥёɝɤɨɝɨ ɝɚɡɚ, ɧɨ ɩɪɢ ɞɚɧɧɨɦ ɞɨɥɹ ɪɚɫɬɜɨɪёɧɧɨɝɨ ɝɚɡɚ 

ɨɫɬɚёɬɫɹ ɜ ɜɨɞɹɧɢɫɬɨɣ ɮɪɚɤɰɢɢ. Ʉɚɤ ɪɚɡ ɨɬɞɟɥɢɜɲɚɹɫɹ ɜɨɞɚ ɢ ɝɚɡ ɪɚɛɨɬɚɸɬ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɜɵɬɚɥɤɢɜɚɧɢɹ ɧɟɮɬɢ ɧɚɪɭɠɭ, ɨɛɪɚɡɭɹ ɜɨɞɨ- ɢɥɢ ɠɟ ɝɚɡɨɧɚɩɨɪɧɵɟ 

ɪɟɠɢɦɵ. ɟɦ ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ ɜɵɛɢɪɚɟɬɫɹ, 

ɧɚ ɨɫɧɨɜɟ ɭɫɥɨɜɢɣ ɝɥɭɛɢɧɵ ɡɚɥɟɝɚɧɢɹ ɢ ɤɨɧɬɭɪɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɥɟɝɚɧɢɹ. ȼɵɛɪɚɜ 

ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ, ɢɫɯɨɞɹ ɢɡ ɷɬɢɯ ɭɫɥɨɜɢɣ, ɞɨɛɵɱɚ ɛɭɞɟɬ ɢɞɬɢ ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨ. 

Ɉɫɧɨɜɧɨɣ ɢɫɩɨɥɶɡɭɟɦɵɣ ɜɢɞ ɛɭɪɟɧɢɹ – ɪɨɬɨɪɧɨɟ ɛɭɪɟɧɢɟ. Ɍɚɤɨɟ ɛɭɪɟɧɢɟ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦ ɩɨɞɴёɦɨɦ ɛɭɪɨɜɨɝɨ ɲɥɚɦɚ – ɮɪɚɝɦɟɧɬɨɜ ɩɥɚɫɬɚ, 

ɨɬɞɟɥёɧɧɵɯ ɛɭɪɨɜɵɦ ɞɨɥɨɬɨɦ, ɧɚɪɭɠɭ. Ȼɭɪɨɜɨɣ ɪɚɫɬɜɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɫɦɟɫɢ 

ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɭɪɟɧɢɹ 

ɫɤɜɚɠɢɧ. 
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Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɉɇȽ ɢɦɟɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ 

ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 

Ʉɨɦɩɨɧɟɧɬ ɦɟɬɚɧ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɡɧɚɱɢɬɟɥɶɧɵɦ ɜ ɫɨɫɬɚɜɟ ɉɇȽ. ȿɝɨ 

ɩɪɨɰɟɧɬ ɞɨɫɬɢɝɚɟɬ ɨɬɦɟɬɤɢ ɜ 70 % ɨɬ ɜɫɟɝɨ ɫɨɫɬɚɜɚ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ. 

ȼɫɥɟɞɫɬɜɢɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɥɚɝɢ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɝɚɡ 

ɬɪɭɞɧɟɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɩɨ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɟ, ɧɨ ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, 

ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɝɚɡɚ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɰɟɧɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ 

ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ [3]. 

 

2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɝɚɡɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

 

ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɬɤɚɡɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ, ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɤɨɢɯ ɫɱɢɬɚɸɬɫɹ ɭɫɬɚɧɨɜɤɢ 

ɜɫɟɨɯɜɚɬɵɜɚɸɳɟɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɭ, ɤ ɤɚɱɟɫɬɜɭ ɝɚɡɚ 

ɩɪɟɞɴɹɜɥɟɧɵ ɤɨɧɤɪɟɬɧɵɟ ɡɚɩɪɨɫɵ. 

Ɉɫɧɨɜɧɵɦ ɤɚɱɟɫɬɜɟɧɧɵɦ ɩɪɢɡɧɚɤɨɦ ɹɜɥɹɟɬɫɹ ɬɨɱɤɚ ɪɨɫɵ ɩɨ ɜɥɚɝɟ (ɌɌɊɜ) 

ɢ ɬɨɱɤɚ ɪɨɫɵ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ (ɌɌɊɭ). ȼ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ, ɩɨɦɢɦɨ ɥɟɝɤɢɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɦɟɬɚɧɚ ɢ ɷɬɚɧɚ), ɫɨɞɟɪɠɚɬɫɹ ɢ ɛɨɥɟɟ ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ 

ɬɚɤɢɟ ɤɚɤ: ɩɪɨɩɚɧ, ɛɭɬɚɧ. Ɍɚɤɠɟ ɜ ɫɨɫɬɚɜ ɝɚɡɚ ɜɯɨɞɹɬ ɩɚɪɵ ɜɨɞɵ ɢ ɦɟɬɚɧɨɥɚ. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɜ ɫɨɫɬɚɜɟ ɦɨɝɭɬ ɧɚɛɥɸɞɚɬɶɫɹ ɢɧɟɪɬɧɵɟ ɝɚɡɵ (ɧɚɩɪɢɦɟɪ, ɚɪɝɨɧ 

Ar), ɫɨɟɞɢɧɟɧɢɹ ɫɟɪɵ (S), ɚɡɨɬ (N2) ɢ ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɋɈ2). 

ȼ ɩɪɨɰɟɫɫɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɛɟɡ 

ɩɪɨɜɟɞɟɧɢɹ ɟɝɨ ɨɫɭɲɤɢ ɢ ɱɢɫɬɤɢ ɜ ɫɢɫɬɟɦɟ ɝɚɡɨɩɪɨɜɨɞɨɜ ɢɦɟɸɬ ɛɨɥɶɲɢɟ 

ɲɚɧɫɵ ɫɨɡɞɚɜɚɬɶɫɹ ɜɨɞɵ, ɱɬɨ ɜɵɡɨɜɟɬ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ. Ⱦɥɹ ɪɚɡɦɟɪɟɧɧɨɝɨ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ ɢ ɛɟɫɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 

ɭɛɪɚɬɶ ɢɥɢ ɠɟ ɭɦɟɧɶɲɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɤɨɧɞɟɧɫɚɰɢɢ ɠɢɞɤɨɫɬɟɣ ɢɥɢ ɠɟ 

ɨɫɚɠɞɟɧɢɹ ɠɟɫɬɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ ɢ ɜ ɩɪɨɰɟɫɫɟ ɨɛɵɱɧɨɣ 

ɪɚɛɨɬɵ. ɉɪɢ ɤɨɧɬɚɤɬɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɜɨɞɨɣ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɝɢɞɪɚɬɵ, 

ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɡɚɛɢɜɚɬɶ ɢ ɡɚɤɭɩɨɪɢɜɚɬɶ ɤɥɚɩɚɧɵ ɢ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɚ ɬɚɤɠɟ 

ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɫɬɚɧɨɜɤɚɦ.  
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Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɝɚɡ ɛɵɥ ɝɨɬɨɜ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɵɦ 

ɝɚɡɨɩɪɨɜɨɞɚɦ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɨɧ ɬɪɟɛɨɜɚɧɢɹɦ ɋɌɈ Ƚɚɡɩɪɨɦ 089 – 2010 «Ƚɚɡ 

ɝɨɪɸɱɢɣ ɩɪɢɪɨɞɧɵɣ, ɩɨɫɬɚɜɥɹɟɦɵɣ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɣ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɵɦ 

ɝɚɡɨɩɪɨɜɨɞɚɦ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» (ɬɨɱɤɚ ɪɨɫɵ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ – 10 °ɋ; 

ɬɨɱɤɚ ɪɨɫɵ ɝɚɡɚ ɩɨ ɜɨɞɟ – 20 °ɋ). Ɍɪɟɛɨɜɚɧɢɹ ɤ ɝɚɡɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɝɚɡɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɞɥɹ ɦɚɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɪɚɣɨɧɨɜ Ɇɟɬɨɞ 

ɢɫɩɵɬɚɧɢɹ ɍɦɟɪɟɧɧɵɣ ɏɨɥɨɞɧɵɣ 

ɫ 01.05 ɩɨ 

30.09 

ɫ 01.10 

ɩɨ 30.04 

ɫ 01.05 

ɩɨ 30.09 

ɫ 01.10 

ɩɨ 30.04 

Ɍɨɱɤɚ ɪɨɫɵ ɝɚɡɚ ɩɨ ɜɥɚɝɟ, °ɋ, ɧɟ 

ɜɵɲɟ 

-3 -5 -10 -20 ɉɨ ȽɈɋɌ 

20060 

Ɍɨɱɤɚ ɪɨɫɵ ɝɚɡɚ ɩɨ 

ɭɝɥɟɜɨɞɨɪɨɞɚɦ, °ɋ, ɧɟ ɜɵɲɟ 

0 0 -5 -10 ɉɨ ȽɈɋɌ 

20061 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ, °ɋ Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ ɧɚ ɜɯɨɞɟ ɢ 

ɜ ɫɚɦɨɦ ɝɚɡɨɩɪɨɜɨɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

 

Ɇɚɫɫɚ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɝ/ɦ3, ɧɟ 

ɛɨɥɟɟ 

0,007 

(0,02) 

0,007 

(0,02) 

0,007 

(0,02) 

0,007*) 

(0,02) 

ɉɨ ȽɈɋɌ 

22387.2 

Ɇɚɫɫɚ ɦɟɪɤɚɩɬɚɧɨɜɨɣ ɫɟɪɵ, ɝ/ɦ3, 

ɧɟ ɛɨɥɟɟ 

0,016 

(0,036) 

0,016 

(0,036) 

0,016 

(0,036) 

0,016*) 

(0,036) 

ɉɨ ȽɈɋɌ 

22387.2 

Ɉɛɴɟɦɧɚɹ ɞɨɥɹ ɤɢɫɥɨɪɨɞɚ, %, ɧɟ 

ɛɨɥɟɟ 

0,5 0,5 1,0 1,0 ɉɨ ȽɈɋɌ 

23781 

Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɢɡɲɚɹ, 

ɆȾɠ/ɦ3, ɩɪɢ 20 °ɋ ɢ 101,325 

ɤɉɚ, ɧɟ ɦɟɧɟɟ 

32,5 32,5 32,5 32,5 ɉɨ ȽɈɋɌ 

22667 

 

Ɋɚɡɪɟɲɚɟɬɫɹ ɩɨɞɚɱɚ ɝɚɡɚ ɜ ɨɬɞɟɥɶɧɵɟ ɝɚɡɨɩɪɨɜɨɞɵ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ 

ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɪɤɚɩɬɚɧɨɜ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɩɨ ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 

ɩɨɪɹɞɤɟ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ [4]. 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɧɨɪɦ ɤɚɱɟɫɬɜɚ ɝɚɡɚ ɹɜɥɹɟɬɫɹ 

ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. 

https://files.stroyinf.ru/Data1/23/23470/index.htm
https://files.stroyinf.ru/Data1/23/23470/index.htm
https://files.stroyinf.ru/Data1/23/23471/index.htm
https://files.stroyinf.ru/Data1/23/23471/index.htm
https://files.stroyinf.ru/Data1/10/10040/index.htm
https://files.stroyinf.ru/Data1/10/10040/index.htm
https://files.stroyinf.ru/Data1/10/10040/index.htm
https://files.stroyinf.ru/Data1/10/10040/index.htm
https://files.stroyinf.ru/Data1/26/26324/index.htm
https://files.stroyinf.ru/Data1/26/26324/index.htm
https://files.stroyinf.ru/Data1/25/25451/index.htm
https://files.stroyinf.ru/Data1/25/25451/index.htm
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3 ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɩɨɞɝɨɬɨɜɤɢ ɢ ɫɛɨɪɚ ɝɚɡɚ 

 

ȼɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ ɩɪɨɦɵɫɥɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɤ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɨ ɫɢɫɬɟɦɟ ɝɚɡɨɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɱɤɢ ɪɨɫɵ 

ɝɚɡɚ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ ɢ ɜɨɞɟ, ɢɫɤɥɸɱɚɸɳɚɹ ɢɯ ɜɵɩɚɞɟɧɢɟ ɢ ɤɨɧɞɟɧɫɚɰɢɸ ɜ 

ɝɚɡɨɩɪɨɜɨɞɚɯ. 

ɇɚ ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɜɥɢɹɟɬ ɫɨɫɬɚɜ ɫɵɪɶɹ ɫɬɟɩɟɧɶ 

ɢɡɜɥɟɱɟɧɢɹ ɰɟɥɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɢ ɩɨɦɢɦɨ ɷɬɨɝɨ, ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ 

ɫɥɭɱɚɟ ɩɪɨɜɨɞɹɬɫɹ ɜɫɟɫɬɨɪɨɧɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɪɚɛɨɬɤɢ [5]. 

 

3.1 ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɫɟɩɚɪɚɰɢɹ 

 

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɟɩɚɪɚɰɢɟɣ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ, ɪɟɡɭɥɶɬɚɬɨɦ 

ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɜɥɟɱɟɧɢɟ ɠɢɞɤɨɫɬɟɣ ɢɡ ɫɨɫɬɚɜɚ ɝɚɡɨɨɛɪɚɡɧɨɣ ɫɦɟɫɢ ɩɭɬɟɦ 

ɨɞɧɨɤɪɚɬɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɜ ɭɫɥɨɜɢɢ ɩɨɧɢɠɟɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫ 

ɝɚɡɨɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɪɚɡɞɟɥɟɧɢɟɦ ɪɚɜɧɨɜɟɫɧɵɯ ɝɚɡɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡ. 

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

– ɝɚɡ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɨɰɟɫɫɭ ɩɟɪɜɢɱɧɨɣ ɫɟɩɚɪɚɰɢɢ, ɜɨ ɜɯɨɞɧɨɦ ɫɟɩɚɪɚɬɨɪɟ 

ɭɥɚɜɥɢɜɚɟɬɫɹ ɠɢɞɤɨɫɬɶ; 

– ɩɟɪɜɢɱɧɭɸ ɫɟɩɚɪɚɰɢɸ ɝɚɡɚ ɢ ɭɥɚɜɥɢɜɚɧɢɟ ɠɢɞɤɨɫɬɧɵɯ ɩɪɨɛɨɤ ɜɨ 

ɜɯɨɞɧɨɦ ɝɚɡɨɫɟɩɚɪɚɬɨɪɟ; 

– ɨɯɥɚɠɞɟɧɢɟ ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ ɝɚɡɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɝɚɡ/ɝɚɡ ɩɨɬɨɤɨɦ 

ɨɯɥɚɠɞɟɧɧɨɝɨ ɝɚɡɚ; 

– ɨɯɥɚɠɞɟɧɢɟ ɝɚɡɚ ɩɭɬɟɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ, ɡɞɟɫɶ ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɪɨɫɫɟɥɶ (ɷɮɮɟɤɬ Ⱦɠɨɭɥɹ-Ɍɨɦɫɨɧɚ), ɬɭɪɛɨɞɟɬɚɧɞɟɪ, ɬɪɭɛɤɚ 

Ɋɚɧɤɚ; 

– ɩɨɫɥɟɞɭɸɳɚɹ ɫɟɩɚɪɚɰɢɹ ɨɯɥɚɠɞɟɧɧɨɝɨ ɝɚɡɚ ɜ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦ 

ɫɟɩɚɪɚɬɨɪɟ ɝɚɡɚ; 

– ɩɨɞɨɝɪɟɜ ɝɨɬɨɜɨɝɨ ɝɚɡɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɜ ɦɚɝɢɫɬɪɚɥɶ 

[6]. 
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Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɟɩɚɪɚɰɢɢ. 

ɍɫɬɚɧɨɜɤɚ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɟɩɚɪɚɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɟɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ: 

– ɛɥɨɤɢ ɫɟɩɚɪɚɬɨɪɚ ɜɯɨɞɧɨɝɨ; 

– ɬɟɩɥɨɨɛɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

– ɫɟɩɚɪɚɬɨɪ ɫ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ; 

– ɛɥɨɤ ɪɟɝɟɧɟɪɚɰɢɢ; 

– ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɚɱɢ ɯɢɦɢɱɟɫɤɨɝɨ ɪɟɚɝɟɧɬɚ; 

– ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ; 

– ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚ ɫɯɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɩɭɬɟɦ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 

ɫɟɩɚɪɚɰɢɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 

Ɋɢɫɭɧɨɤ 1 – ɍɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɦɟɬɨɞɨɦ 

ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɟɩɚɪɚɰɢɢ 

 

ɍɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɟɨɱɢɳɟɧɧɚɹ ɫɦɟɫɶ ɝɚɡɚ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ ɩɨɞɚɟɬɫɹ ɜ ɝɚɡɨɨɬɞɟɥɢɬɟɥɶ ȼɋ-1, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ 
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ɤɨɧɞɟɧɫɚɬɚ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɨɬ ɤɨɧɫɢɫɬɟɧɰɢɢ. Ɉɫɬɚɬɤɢ ɫɛɪɚɫɵɜɚɸɬɫɹ 

ɜ ɤɚɧɚɥɢɡɚɰɢɸ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɰɢɫɬɟɪɧɨɣ. 

ɑɢɫɬɵɣ ɝɚɡ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɝɚɡ-ɝɚɡ Ɍ-1, ɝɞɟ ɨɧ ɫɧɚɱɚɥɚ 

ɡɚɦɨɪɚɠɢɜɚɟɬɫɹ ɝɚɡɨɦ, ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɩɨɬɨɤɨɦ ɢɡ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 

ɫɟɩɚɪɚɰɢɢ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɩɪɹɦɨ ɩɟɪɟɞ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ, ɜ ɝɚɡ ɩɨɞɚɸɬ ɞɢɷɬɢɥɟɧɝɥɢɤɨɥɶ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɝɚɡ ɞɪɨɫɫɟɥɢɪɭɟɬɫɹ ɤɥɚɩɚɧɨɦ ɊȾ-1, ɨɯɥɚɠɞɚɹɫɶ ɩɪɢ ɷɬɨɦ ɡɚ 

ɫɱɟɬ ɷɮɮɟɤɬɚ Ⱦɠɨɭɥɹ-Ɍɨɦɫɨɧɚ. ɉɨɫɥɟ ɩɪɨɰɟɫɫɚ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɝɚɡ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɜɬɨɪɭɸ ɫɬɭɩɟɧɶ ɫɟɩɚɪɚɰɢɢ ɜ ɝɚɡɨɫɟɩɚɪɚɬɨɪ ɫ ɍȼ-1, ɝɞɟ 

ɤɨɧɞɟɧɫɚɬ ɫ ɢɧɝɢɛɢɬɨɪɧɵɦ ɜɟɳɟɫɬɜɨɦ, ɧɚɫɵɳɟɧɧɵɦ ɜɨɞɨɣ, ɨɬɞɟɥɹɟɬɫɹ ɢ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪ Ɋ-100. Ɉɫɭɲɟɧɧɵɣ ɝɚɡ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 

Ɍ-1, ɚ ɧɟɨɱɢɳɟɧɧɵɣ ɝɚɡ ɩɨɞɚɟɬɫɹ ɧɚ ɫɭɲɤɭ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɥɚɬɧɵɣ ɭɡɟɥ ɭɱɟɬɚ. 

ɋɦɟɫɶ ɧɟɫɬɚɛɢɥɶɧɨɝɨ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɫ ɜɨɞɨɧɚɫɵɳɟɧɧɵɦ 

ɢɧɝɢɛɢɬɨɪɨɦ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɉ-1, ɝɞɟ ɤɨɧɞɟɧɫɚɬ ɨɬɞɟɥɹɟɬɫɹ ɢ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɨɱɢɫɬɤɭ. ȼɨɞɨɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɢɧɝɢɛɢɬɨɪɚ ɧɚɝɪɟɜɚɟɬɫɹ ɜ 

ɤɨɠɭɯɨɬɪɭɛɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ Ɍ-2 ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɩɨɬɨɤɨɦ 

ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɢɧɝɢɛɢɬɨɪɚ ɢ ɩɨɞɚɟɬɫɹ ɜ ɛɥɨɤ ɪɟɝɟɧɟɪɚɰɢɢ ȻɊ-1. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɞɢɫɬɢɥɥɹɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, ɤɨɬɨɪɚɹ 

ɧɚɩɪɚɜɥɟɧɚ ɬɨɱɧɨ ɜ ɩɟɪɟɝɨɧɧɵɣ ɤɭɛ, ɜ ɤɨɬɨɪɨɦ ɠɢɞɤɨɫɬɶ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɠɚɪɨɜɨɣ 

ɬɪɭɛɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɫɫɚ ɫɠɢɝɚɧɢɹ ɝɚɡɚ. 

ɂɫɩɚɪɟɧɧɚɹ ɜɨɞɚ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɜ ɧɟɜɟɫɨɦɨɣ ɦɨɪɨɡɢɥɶɧɨɣ ɤɚɦɟɪɟ, 

ɨɬɞɟɥɹɟɬɫɹ ɜ ɫɛɨɪɧɨɦ ɪɟɡɟɪɜɭɚɪɟ ɢ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɞɪɟɧɚɠɧɵɣ ɪɟɡɟɪɜɭɚɪ. 

ɂɧɝɢɛɢɬɨɪ ɪɟɝɟɧɟɪɢɪɭɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ Ɍ-2, ɝɞɟ ɨɯɥɚɠɞɚɟɬɫɹ 

ɩɨɬɨɤɨɦ ɧɚɫɵɳɟɧɧɨɝɨ ɢɧɝɢɛɢɬɨɪɚ, ɢ ɱɟɪɟɡ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɶ ȺȼɈ-1 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɟɦɤɨɫɬɶ ɩɨɞɚɱɢ ɪɟɚɝɟɧɬɨɜ Ȼɉ-1. Ɂɚɬɟɦ ɛɥɨɤ ɩɨɞɚɱɢ ɪɟɚɝɟɧɬɚ 

ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɛɥɨɤ ɫɭɲɤɢ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ-ɞɨɡɚɬɨɪɨɜ. 

ɂɡ ɩɪɟɜɨɫɯɨɞɫɬɜɚ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɟɩɚɪɚɰɢɢ ɝɚɡɚ ɜɨɡɦɨɠɧɨ 

ɨɛɨɡɧɚɱɢɬɶ ɧɚɞɥɟɠɚɳɟɟ: 
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– ɦɚɥɟɧɶɤɢɟ ɫɟɪɶɟɡɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 

– ɜ ɨɞɧɨ ɢ ɬɨɠɟ ɜɪɟɦɹ ɫ ɢɡɜɥɟɱɟɧɢɟɦ ɜɨɞɹɧɢɫɬɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɫɥɭɱɚɟɬɫɹ ɢ ɩɪɨɰɟɫɫ ɨɫɭɲɤɢ ɝɚɡɚ ɞɨ ɩɨɫɬɚɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ; 

– ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɟɩɚɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɧɟɫɥɨɠɧɵ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɫɨɛɫɬɜɟɧɧɨ, ɱɬɨ ɪɚɡɪɟɲɚɟɬ 

ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɪɟɞɧɟɣ ɤɜɚɥɢɮɢɤɚɰɢɢ; 

– ɩɪɨɫɬɨɬɚ ɪɟɝɭɥɢɪɨɜɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ 

ɩɪɨɦɵɫɥɨɜɵɯ ɭɫɥɨɜɢɹɯ; 

– ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɫɬɟɩɟɧɧɨɝɨ ɞɨɩɨɥɧɟɧɢɹ ɢ ɫɬɚɧɨɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢ 

ɩɨɧɢɠɟɧɢɢ ɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ, ɫɨɤɪɚɳɟɧɢɢ 

ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ. 

ɇɨ ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɫɩɨɫɨɛ ɨɫɭɲɤɢ ɝɚɡɚ ɨɛɥɚɞɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɦ 

ɧɟɞɨɫɬɚɬɤɨɦ.  

ɇɟɭɜɹɡɤɚ ɦɟɬɨɞɚ ɜ ɬɨɦ, ɫɨɛɫɬɜɟɧɧɨ, ɱɬɨ ɱɟɪɟɡ 4 ɝɨɞɚ ɜɩɨɫɥɟɞɫɬɜɢɢ ɜɜɨɞɚ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɞɚɜɥɟɧɢɟ ɞɨɛɵɜɚɟɦɨɝɨ ɝɚɡɚ ɧɚɱɢɧɚɟɬ 

ɩɨɫɬɟɩɟɧɧɨ ɩɚɞɚɬɶ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɦɟɬɨɞ ɭɬɪɚɱɢɜɚɟɬ ɫɜɨɟ ɩɪɟɜɨɫɯɨɞɫɬɜɨ. 

ɂɫɯɨɞɹ ɢɡ ɱɟɝɨ, ɦɟɬɨɞ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɟɩɚɪɚɰɢɢ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɩɨɞɝɨɬɨɜɢɬɶ ɝɚɡ ɜ ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɩɨɞɚɱɟ ɝɚɡɚ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ 

ɝɚɡɨɩɪɨɜɨɞ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɧɟ ɬɨɥɶɤɨ ɦɚɥɨɷɮɮɟɤɬɢɜɧɵɦ, ɧɨ ɢ ɡɚɱɚɫɬɭɸ ɜɨɜɫɟ 

ɛɟɫɩɨɥɟɡɧɵɦ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɢɡɜɥɟɱɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ 

ɧɟɞɨɫɬɚɬɨɤ ɦɟɬɨɞɚ – ɭɞɚɥɹɟɬɫɹ ɬɨɥɶɤɨ ɤɨɧɞɟɧɫɚɬ, ɨɤɪɭɠɚɸɳɢɣ ɜɨɞɧɭɸ ɮɚɡɭ. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɨɫɬɚɟɬɫɹ ɜ ɝɚɡɟ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɦɚɹ 

ɬɟɩɥɨɬɚ ɬɨɱɤɢ ɪɨɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟ ɞɨɫɬɢɝɚɟɬɫɹ. 

ɗɬɢ ɞɟɮɟɤɬɵ ɜɵɡɵɜɚɸɬ ɬɪɭɞɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢ 

ɩɪɢɜɨɞɢɬ ɤ ɧɟɞɨɩɨɥɭɱɟɧɢɸ ɩɪɢɛɵɥɢ ɞɥɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ [7]. 
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3.2 ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ 

 

ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɞɟɧɫɚɰɢɟɣ ɧɚɡɵɜɚɸɬ ɩɪɨɰɟɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɝɚɡ 

ɨɯɥɚɠɞɚɟɬɫɹ ɢɡɨɛɚɪɧɵɦ ɩɭɬɟɦ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ 

ɤɨɧɞɟɧɫɚɬɚ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɞɚɜɥɟɧɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɝɚɡɚ 

 

Ɇɟɬɨɞ ɨɱɢɫɬɤɢ ɝɚɡɚ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɞɟɧɫɚɰɢɟɣ ɩɪɨɬɟɤɚɟɬ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɚɯ, ɤɨɬɨɪɵɟ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɩɪɢ ɦɟɬɨɞɟ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 

ɫɟɩɚɪɚɰɢɢ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɞɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɢɡɜɥɟɤɚɬɶ ɢɡ ɝɚɡɚ ɬɹɠɟɥɵɟ 

ɭɝɥɟɜɨɞɨɪɨɞɵ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɯɨɥɨɞ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɇɌɄ, 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɭɪɛɨɞɟɬɚɧɞɟɪɵ, ɜ ɤɨɬɨɪɵɯ ɷɧɟɪɝɢɹ ɝɚɡɚ ɩɪɢ ɟɝɨ ɪɚɫɲɢɪɟɧɢɢ 

ɪɟɤɭɩɟɪɢɪɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɯɨɥɨɞɚ. ɑɬɨɛɵ ɬɭɪɛɨɞɟɬɚɧɞɟɪɚ ɨɛɥɚɞɚɥɢ ɛɨɥɶɲɟɣ 

ɦɨɳɧɨɫɬɶɸ, ɧɟɨɛɯɨɞɢɦɨ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. 
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Ƚɚɡ, ɡɚɪɚɧɟɟ ɩɪɨɲɟɞɲɢɣ ɨɫɭɲɤɭ, ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɪɟɤɭɩɟɪɚɬɢɜɧɵɯ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ. Ɂɚɬɟɦ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ, ɜ ɤɨɬɨɪɨɦ ɨɧ ɩɨɞɜɟɪɝɚɟɬɫɹ 

ɩɪɨɰɟɫɫɭ ɨɬɞɟɥɟɧɢɹ ɨɬ ɧɟɝɨ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ.  

Ɂɚɬɟɦ ɝɚɡɨɜɵɣ ɩɨɬɨɤ ɩɨɫɬɭɩɚɟɬ ɜ ɬɭɪɛɨɞɟɬɚɧɞɟɪ, ɞɚɥɟɟ ɜ ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ 

ɤɨɥɨɧɧɭ. ɋɦɟɫɶ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɬɭ 

ɠɟ ɤɨɥɨɧɧɭ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ. Ʉɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢɡ ɷɬɚɧɚ ɢ 

ɜɵɲɟ ɨɬɛɢɪɚɸɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ. Ⱦɟɝɚɡɢɪɨɜɚɧɧɵɣ ɝɚɡ ɜɵɜɨɞɢɬɫɹ ɜ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ, ɚ ɡɚɬɟɦ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 

ɬɭɪɛɨɞɟɬɚɧɞɟɪ, ɝɞɟ ɨɧ ɫɠɢɦɚɟɬɫɹ ɷɧɟɪɝɢɟɣ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɝɚɡɚ ɢɡ ɫɟɩɚɪɚɬɨɪɚ, 

ɚ ɡɚɬɟɦ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɢɟɦɧɢɤ. ɉɨɥɭɱɟɧɧɚɹ ɫɦɟɫɶ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɭɫɬɚɧɨɜɤɭ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɝɞɟ ɨɬɛɢɪɚɸɬɫɹ ɷɬɚɧɨɜɚɹ 

ɮɪɚɤɰɢɹ ɢ ɛɨɥɟɟ ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɮɪɚɤɰɢɢ. 

ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɫ ɦɟɬɨɞɨɦ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ 

ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ:  

– ɇɌɄ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɇɌɋ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɛɨɥɟ ɫɬɚɛɢɥɶɧɭɸ ɬɨɱɤɭ 

ɪɨɫɵ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɢ ɜɪɟɦɟɧɢ ɝɨɞɚ; 

– ɇɌɄ ɞɨɡɜɨɥɹɟɬ ɯɨɥɨɞɢɬɶ ɝɚɡ ɞɨ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɇɌɋ ɢ ɩɨɥɭɱɚɬɶ ɛɨɥɶɲɟ ɜɨɞɹɧɢɫɬɵɯ ɬɨɜɚɪɨɜ; 

– ɩɪɢɦɟɧɟɧɢɟ ɮɪɚɤɰɢɨɧɢɪɭɸɳɢɯ ɤɨɥɨɧɧ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɟɦɤɨɫɬɹɦɢ 

ɜɵɜɟɬɪɢɜɚɧɢɹ ɞɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɫɛɪɨɫɵ ɧɚ ɮɚɤɟɥ ɢ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɲɢɪɨɤɭɸ 

ɥɢɧɟɣɤɭ ɠɢɞɤɢɯ ɬɨɜɚɪɨɜ; 

– ɪɟɚɥɢɡɚɰɢɹ ɫɯɨɞɫɬɜɟɧɧɵɯ ɩɪɨɟɤɬɨɜ, ɧɟɜɡɢɪɚɹ ɧɚ ɤɚɠɭɳɭɸɫɹ 

ɞɨɪɨɝɨɜɢɡɧɭ, ɢɦɟɟɬ ɧɟɞɚɥёɤɢɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɜɥɨɠɟɧɢɣ ɤɚɤ ɤɚɠɞɨɝɨ ɲɚɝɚ ɜ 

ɨɬɞɟɥɶɧɨɫɬɢ, ɬɚɤ ɢ ɜɫɹ ɩɨɥɧɨɫɬɶɸ ɫɯɨɞɭ, ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ, ɧɟɜɡɢɪɚɹ ɧɚ 

ɨɝɪɨɦɧɵɟ ɫɟɪɶɟɡɧɵɟ ɜɥɨɠɟɧɢɹ, ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɨɥɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨɞɝɨɬɨɜɤɢ 

ɝɚɡɚ ɢɧɜɟɫɬɨɪɵ ɩɨɥɭɱɚɬ ɨɝɪɨɦɧɭɸ ɩɪɢɛɵɥɶ ɛɨɥɶɲɟ ɨɱɟɧɶ ɛɵɫɬɪɨ ɩɪɢ ɬɨɣ ɠɟ 

ɨɤɭɩɚɟɦɨɫɬɢ ɜɥɨɠɟɧɢɣ, ɱɬɨ ɢ ɤɚɠɞɵɣ ɲɚɝ ɜ ɨɬɞɟɥɶɧɨɫɬɢ [8]. 
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3.3 Ⱥɛɫɨɪɛɰɢɨɧɧɚɹ ɨɫɭɲɤɚ ɝɚɡɚ 

 

Ⱥɛɫɨɪɛɰɢɹ ɝɚɡɚ – ɷɬɨ ɨɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɨɫɭɲɤɢ ɝɚɡɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɠɢɞɤɨɝɨ ɪɟɚɝɟɧɬɚ (ɞɢɷɬɢɥɟɧɝɥɢɤɨɥɹ). ɗɬɚ ɨɩɟɪɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɭɞɚɥɢɬɶ ɢɡ ɝɨɥɭɛɨɝɨ ɬɨɩɥɢɜɚ ɜɥɚɝɭ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɨɫɭɲɤɢ ɝɚɡɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

 

Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɨɫɭɲɤɢ ɝɚɡɚ 

 

ɍɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɇɟɨɱɢɳɟɧɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜɨ ɜɯɨɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɪɚɡɞɟɥɟɧɢɹ 1, ɝɞɟ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɬɞɟɥɟɧɢɹ ɠɢɞɤɨɣ ɮɚɡɵ ɨɬ ɝɚɡɚ. ɉɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɚɛɫɨɪɛɟɪ 2, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɫɭɲɟɧɢɹ ɝɚɡɚ, ɜɜɨɞɹ ɜ ɝɚɡ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɝɥɢɤɨɥɹ. 

ɗɬɚ ɫɯɟɦɚ ɜɤɥɸɱɚɟɬ ɤɨɥɨɧɧɭ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɧɚɫɵɳɟɧɧɨɝɨ ɝɥɢɤɨɥɹ 3, 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ 5, 6, 7, ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ 4, 8, 9 ɢ ɧɚɫɨɫɵ 11, 12. 

Ɉɫɭɲɟɧɧɵɣ ɝɚɡ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɮɢɥɶɬɪ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɬɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ 
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ɝɥɢɤɨɥɹ 10, ɡɚɬɟɦ ɨɧ ɩɨɫɬɚɜɥɹɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɸ ɢɥɢ ɩɨɫɬɭɩɚɟɬ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ 

ɝɚɡɨɩɪɨɜɨɞ 18.  ɂɡ ɧɟɞɨɫɬɚɬɤɨɜ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɬɨɬ ɮɚɤɬɨɪ, 

ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɚɛɫɨɪɛɟɧɬ, ɚ ɬɚɤɠɟ ɫɥɨɠɧɨɫɬɶ 

ɩɪɨɰɟɫɫɚ ɪɟɝɟɧɟɪɚɰɢɢ.  [9]. 

 

3.4 Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ ɨɫɭɲɤɚ ɝɚɡɚ 

 

Ɉɫɧɨɜɨɣ ɚɞɫɨɪɛɰɢɢ ɹɜɥɹɟɬɫɹ ɢɡɛɢɪɚɬɟɥɶɧɨɟ ɫɜɨɣɫɬɜɨ ɬɜɟɪɞɵɯ ɩɨɪɢɫɬɵɯ 

ɜɟɳɟɫɬɜ (ɚɞɫɨɪɛɟɧɬɨɜ) ɩɨɝɥɨɳɚɬɶ ɠɢɞɤɭɸ ɮɚɡɭ. ɋ ɩɨɦɨɳɶɸ ɚɞɫɨɪɛɰɢɨɧɧɵɯ 

ɭɫɬɚɧɨɜɨɤ, ɤɪɨɦɟ ɨɫɭɲɤɢ ɝɚɡɚ ɭɥɚɜɥɢɜɚɸɬ ɤɨɧɞɟɧɫɚɬ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

 ȼ ɤɚɱɟɫɬɜɟ ɚɞɫɨɪɛɟɧɬɨɜ ɩɪɢɦɟɧɹɸɬ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ, ɰɟɨɥɢɬɵ 

(ɦɨɥɟɤɭɥɹɪɧɵɟ ɫɢɬɚ), ɛɨɤɫɢɬ, ɫɢɥɢɤɚɝɟɥɶ, ɚɥɸɦɨɝɟɥɶ. Ⱦɚɧɧɵɟ ɜɟɳɟɫɬɜɚ 

ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɜɢɞɟ ɲɚɪɢɤɨɜ ɢ ɝɪɚɧɭɥ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɫɥɨɟ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɩɪɨɩɭɫɤɚɟɬɫɹ ɝɚɡ.  

Ⱥɞɫɨɪɛɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɝɥɭɛɨɤɨɝɨ 

ɢɡɜɥɟɱɟɧɢɹ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɨ, ɩɪɢ ɷɬɨɦ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ 

ɫɬɨɢɦɨɫɬɶ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɡɚɦɟɧɚ ɚɞɫɨɪɛɟɧɬɚ 

Ɋɚɫɫɦɨɬɪɢɦ ɭɫɬɚɧɨɜɤɭ ɩɨɞɝɨɬɨɜɤɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɦɟɬɨɞɨɦ 

ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɫɭɲɤɢ. ȼ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɢɬ ɫɥɟɞɭɸɳɟɟ: 

– ɫɟɩɚɪɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

– ɚɞɫɨɪɛɟɪɵ; 

– ɩɟɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

– ɤɨɦɩɪɟɫɫɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

– ȺȼɈ; 

– ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ; 

– ɭɫɬɪɨɣɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɤɨɧɬɪɨɥɹ [10]. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɚɞɫɨɪɛɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Ɋɢɫɭɧɨɤ 4 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɨɞɝɨɬɨɜɤɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɦɟɬɨɞɨɦ 

ɚɞɫɨɪɛɰɢɢ 

 

ɇɟɨɱɢɳɟɧɧɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɋ-1, ɝɞɟ ɫɥɭɱɚɟɬɫɹ ɱɢɫɬɤɚ ɝɚɡɚ ɨɬ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɤɚɩɟɥɶɧɨɣ ɜɨɞɵ. ȼɫɥɟɞ ɡɚ ɬɟɦ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɡ ɢɡ 

ɚɞɫɨɪɛɟɪɨɜ, ɝɞɟ ɫɥɭɱɚɟɬɫɹ ɟɝɨ ɨɫɭɲɤɚ. 2 ɚɞɫɨɪɛɟɪ ɜɨ ɜɪɟɦɹ ɫɟɝɨ ɩɪɨɰɟɫɫɚ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɬɚɞɢɢ ɧɚɝɪɟɜɚ, ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɢɥɢ ɠɟ ɨɠɢɞɚɧɢɹ. 

Ɋɟɝɟɧɟɪɚɰɢɨɧɧɵɣ ɝɚɡ ɨɬɛɢɪɚɟɬɫɹ ɢɡ ɩɨɬɨɤɚ ɨɫɭɲɟɧɧɨɝɨ ɝɚɡɚ ɢ 

ɤɨɦɩɪɟɫɫɨɪɨɦ ȾɄ ɩɨɞɚɟɬɫɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɩɟɱɶ ɉ-1 ɢ ɩɨɞɚɟɬɫɹ ɫɧɢɡɭ ɜɜɟɪɯ 

ɱɟɪɟɡ ɚɞɫɨɪɛɟɪ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +180…+200 °ɋ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɜɨɞɚ ɢ 

ɬɹɠɟɥɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ. ɞɟɫɨɪɛɢɪɭɸɬɫɹ. Ɉɬɪɚɛɨɬɚɧɧɵɣ ɪɟɝɟɧɟɪɚɰɢɨɧɧɵɣ ɝɚɡ 

ɨɯɥɚɠɞɚɟɬɫɹ ɜ ɧɟɜɟɫɨɦɨɣ ɦɨɪɨɡɢɥɶɧɨɣ ɤɚɦɟɪɟ ȺȼɈ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɩɚɪɚɬɨɪ ɋ-

2, ɝɞɟ ɨɬ ɝɚɡɚ ɨɬɞɟɥɹɸɬɫɹ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɜɨɞɚ. Ɂɚɬɟɦ ɝɚɡ C-

2 ɜɨɡɜɪɚɳɚɟɬɫɹ ɜɨ ɜɯɨɞɧɨɣ ɫɟɩɚɪɚɬɨɪ C-1, ɢ ɜɟɫɶ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ ɜɨ ɜɬɨɪɨɣ 

ɪɚɡ. 

ɂɡ ɩɪɟɢɦɭɳɟɫɬɜ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ 

ɫɥɟɞɭɸɳɟɟ: 

– ɞɨɫɬɢɠɟɧɢɟ ɧɢɡɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɝɚɡɚ ɩɨɫɥɟ ɟɝɨ ɨɫɭɲɤɢ ɜ 

ɛɨɥɶɲɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ; 

– ɤɨɦɩɚɤɬɧɨɫɬɶ ɢ ɦɚɥɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɢ ɧɟɛɨɥɶɲɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ; 
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– ɧɚ ɤɚɱɟɫɬɜɨ ɨɫɭɲɤɢ ɝɚɡɚ ɧɟ ɜɥɢɹɟɬ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɢ ɞɚɜɥɟɧɢɹ; 

ɂɡ ɧɟɞɨɫɬɚɬɤɨɜ ɨɩɢɫɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ: 

– ɤɪɭɩɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɪɢ ɦɨɧɬɚɠɟ ɭɫɬɚɧɨɜɨɤ ɛɨɥɶɲɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ; 

– ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɞɫɨɪɛɟɧɬɚ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɬɪɟɛɭɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɟɝɨ ɡɚɦɟɧɵ; 

– ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɥɨɟ ɚɞɫɨɪɛɟɧɬɚ; 

– ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ [7]. 
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4 ɋɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ 

 

ɋɢɫɬɟɦɚ ɞɨɫɬɚɜɤɢ ɩɪɨɞɭɤɰɢɢ ɫ ɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɤɭɩɚɬɟɥɹɦ - 

ɟɞɢɧɫɬɜɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɰɟɩɨɱɤɚ. ɉɪɨɦɵɫɥɨɜɵɣ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ 

ɬɨɱɤɭ ɫɛɨɪɚ ɝɚɡɚ ɩɨ ɩɪɨɦɵɫɥɨɜɨɦɭ ɤɨɥɥɟɤɬɨɪɭ ɜ ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ 

ɭɫɬɚɧɨɜɤɭ, ɝɞɟ ɝɚɡ ɨɫɭɲɚɟɬɫɹ, ɨɱɢɳɚɟɬɫɹ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɞɢɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ. Ⱦɚɥɟɟ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɧɚ ɝɥɚɜɧɭɸ ɤɨɦɩɪɟɫɫɨɪɧɭɸ 

ɫɬɚɧɰɢɸ ɢ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɝɚɡɨɩɪɨɜɨɞ. 

Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɹɜɥɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ: 

– ɝɨɥɨɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 

– ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɫɬɚɧɰɢɢ (Ʉɋ); 

– ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ (ȽɊɋ); 

– ɩɨɞɡɟɦɧɵɟ ɯɪɚɧɢɥɢɳɚ ɝɚɡɚ (ɉɏȽ); 

– ɥɢɧɟɣɧɵɟ ɫɨɨɪɭɠɟɧɢɹ [11]. 

ɋɯɟɦɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ: 1 – ɝɚɡɨɫɛɨɪɧɵɟ ɫɟɬɢ; 2 – 

ɩɪɨɦɵɫɥɨɜɵɣ ɩɭɧɤɬ ɫɛɨɪɚ ɝɚɡɚ; 3 – ɝɨɥɨɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 4 – ɤɨɦɩɪɟɫɫɨɪɧɚɹ 

ɫɬɚɧɰɢɹ; 5 – ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɬɚɧɰɢɹ; 6, 11 – ɩɨɞɡɟɦɧɵɟ ɯɪɚɧɢɥɢɳɚ; 7 – 

ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ; 8 – ɨɬɜɟɬɜɥɟɧɢɟ; 9 – ɥɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ; 10 – 

ɞɜɭɯɧɢɬɨɱɧɵɣ ɩɟɪɟɯɨɞ ɱɟɪɟɡ ɜɨɞɧɭɸ ɩɪɟɝɪɚɞɭ 
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ɇɚ ɝɨɥɨɜɧɵɯ ɡɚɜɨɞɚɯ ɞɨɛɵɬɵɣ ɝɚɡ ɝɨɬɨɜɢɬɫɹ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. ɇɚ 

ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɟ, 

ɩɨɷɬɨɦɭ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɥɚɜɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ɗɬɚ ɫɬɚɧɰɢɹ ɫɬɪɨɢɬɫɹ ɧɚ ɛɨɥɟɟ ɩɨɡɞɧɟɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɝɚɡɨɜɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 

ɉɪɢɡɧɚɧɨ, ɱɬɨ ɮɭɧɤɰɢɹ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɟɪɟɤɚɱɤɟ ɝɚɡɚ ɫ ɦɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɥɢ ɯɪɚɧɟɧɢɹ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. ɋɥɟɞɭɟɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɝɚɡ ɩɪɨɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɢ 

ɨɫɭɲɤɢ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɭɦɚɬɶ ɨ 

ɪɟɚɥɢɡɚɰɢɢ ɛɥɨɱɧɨ-ɦɨɞɭɥɶɧɨɝɨ ɬɢɩɚ, ɨɧɢ ɬɚɤɠɟ ɨɫɧɚɳɟɧɵ ɪɚɞɢɚɥɶɧɵɦɢ 

ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

Ȼɨɥɟɟ 80 % ɜɫɟɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ ɨɫɧɚɳɟɧɵ ɝɚɡɨɬɭɪɛɢɧɧɵɦ 

ɩɪɢɜɨɞɨɦ ɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ – ɜ ɩɪɟɞɟɥɚɯ 20 %. 

Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ ɫɱɢɬɚɟɬɫɹ ɩɪɨɰɟɫɫ 

ɫɠɚɬɢɹ ɝɚɡɚ ɫ ɰɟɥɶɸ ɩɪɢɞɚɧɢɹ ɟɦɭ ɧɟɨɛɯɨɞɢɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɝɚɡɨɩɪɨɜɨɞɚɦ. 

Ƚɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɛɥɨɤ-ɤɨɧɬɟɣɧɟɪɚɯ, 

ɫɨɫɬɨɹɳɢɯ ɢɡ ɦɨɬɨɪɧɨɝɨ (ɩɪɢɜɨɞɧɨɝɨ) ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɬɫɟɤɨɜ. Ɉɫɧɨɜɧɨɣ 

ɦɨɧɬɚɠɧɵɣ ɧɨɦɟɪ – ɬɭɪɛɢɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. 

Ƚɚɡɨɜɚɹ ɦɨɪɨɡɢɥɶɧɚɹ ɤɚɦɟɪɚ ɨɛɵɱɧɨ ɫɨɫɬɨɢɬ ɢɡ ɧɟɜɟɫɨɦɵɯ ɦɨɪɨɡɢɥɶɧɵɯ 

ɤɚɦɟɪ (AȼO). ɉɪɢ ɫɠɚɬɢɢ ɝɚɡ ɧɚɝɪɟɜɚɟɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɟɝɨ 

ɜɹɡɤɨɫɬɢ, ɷɧɟɪɝɨɡɚɬɪɚɬɧɨɫɬɢ ɧɚ ɨɬɤɚɱɤɭ ɢ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɞɨɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

Ɉɯɥɚɠɞɟɧɢɟ ɝɚɡɚ ɩɨɫɥɟ ɫɠɚɬɢɹ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ 

ɫɬɚɛɢɥɶɧɨɫɬɶ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɫɧɢɠɚɟɬ ɜɥɢɹɧɢɟ ɤɨɪɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. ȼ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ ɝɚɡ ɨɛɧɨɜɥɹɟɬɫɹ ɜɨɞɨɣ ɢ ɜɨɡɞɭɯɨɦ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ȺȼɈ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɟɧɬɢɥɹɬɨɪ ɫ ɞɢɚɦɟɬɪɨɦ ɥɨɩɚɫɬɟɣ ɞɨ 7 ɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ȺȼɈ ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. Ɋɚɛɨɱɚɹ ɬɟɩɥɨɬɚ 
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ɨɯɥɚɠɞɚɟɦɨɣ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ ɜ ɚɝɪɟɝɚɬ ɞɨ 70 ɝɪɚɞɭɫɨɜ, ɧɚ ɜɵɯɨɞɟ – ɞɨ 45 

ɝɪɚɞɭɫɨɜ. 

ȼ ɤɨɧɰɟ ɥɸɛɨɝɨ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɢɥɢ ɟɝɨ ɨɬɜɟɬɜɥɟɧɢɹ 

ɧɚɯɨɞɹɬɫɹ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɬɚɧɰɢɢ. ɇɚ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɝɪɚɧɢɰɟ 

ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɚɞɚɟɬ ɞɨ ɜɚɠɧɵɯ ɡɧɚɱɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɬɚɤ ɤɚɤ ɝɚɡ ɫ ɫɚɦɵɦ 

ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ ɧɟɩɪɢɟɦɥɟɦ ɞɥɹ ɩɨɫɬɚɜɤɢ ɩɨɤɭɩɚɬɟɥɸ. ɇɚ 

ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɫɭɲɤɚ ɢ ɨɱɢɫɬɤɚ 

ɝɚɡɚ, ɡɚɦɨɪɚɠɢɜɚɟɬɫɹ ɟɝɨ ɨɞɨɪɢɡɚɰɢɹ ɢ ɪɚɫɯɨɞ ɝɚɡɚ. 

Ʉ ɥɢɧɟɣɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɡɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ, ɭɡɥɵ ɱɢɫɬɤɢ 

ɝɚɡɨɩɪɨɜɨɞɚ, ɩɟɪɟɯɨɞɵ ɫɤɜɨɡɶ ɩɪɟɩɹɬɫɬɜɢɹ, ɫɬɚɧɰɢɢ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ 

ɨɛɨɪɨɧɵ, ɱɚɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɜɹɡɢ, ɨɬɜɨɞɵ ɨɬ ɆȽ ɢ ɫɨɨɪɭɠɟɧɢɹ ɥɢɧɟɣɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɥɭɠɛɵ. 

Ʌɢɧɟɣɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɜɵɞɟɥɹɸɬɫɹ ɨɬ ɩɨɞɨɛɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɬɟɦ, ɱɬɨ ɜɡɚɦɟɧ ɥɢɧɟɣɧɵɯ ɡɚɞɜɢɠɟɤ ɩɪɢɦɟɧɹɸɬɫɹ 

ɥɢɧɟɣɧɵɟ ɲɚɪɨɜɵɟ ɤɪɚɧɵ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠ ɤɨɬɨɪɵɦɢ ɧɚɞɥɟɠɢɬ ɛɵɬɶ ɧɟ ɛɨɥɶɲɟ 

30 ɤɦ. ɇɟ ɫɱɢɬɚɹ ɬɚɤɨɝɨ, ɞɥɹ ɫɛɨɪɚ ɜɵɩɚɞɚɸɳɟɝɨ ɤɨɧɞɟɧɫɚɬɚ ɫɨɨɪɭɠɚɸɬɫɹ 

ɤɨɧɞɟɧɫɚɬɨɫɛɨɪɧɢɤɢ. Ƚɢɝɚɧɬɫɤɚɹ ɞɨɥɹ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫɨɞɟɪɠɢɬ ɩɨɩɟɪɟɱɧɢɤ ɨɬ 

720 ɞɨ 1420 ɦɦ. Ɍɪɭɛɵ ɢ ɚɪɦɚɬɭɪɚ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɪɚɛɨɱɟɟ ɧɚɠɢɦ ɞɨ 10 Ɇɉɚ. 

ɉɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɤɥɚɞɤɟ ɞɜɭɯ ɢ ɛɨɥɟɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɨɞɧɨɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɤɨɪɢɞɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɯ ɫɨɟɞɢɧɟɧɢɟ ɩɟɪɟɦɵɱɤɚɦɢ ɞɥɹ 

ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. ɉɟɪɟɛɨɪɤɢ ɪɚɡɦɟɳɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 40 ɤɦ ɞɪɭɝ 

ɨɬ ɞɪɭɝɚ, ɚ ɬɚɤɠɟ ɩɟɪɟɞ ɤɨɦɩɪɟɫɫɨɪɧɵɦɢ ɫɬɚɧɰɢɹɦɢ ɢ ɩɨɫɥɟ ɧɢɯ. 

Ɏɭɧɤɰɢɟɣ ɩɨɞɡɟɦɧɵɯ ɯɪɚɧɢɥɢɳ ɝɚɡɚ ɹɜɥɹɟɬɫɹ ɤɨɦɩɟɧɫɚɰɢɹ 

ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɝɨɥɭɛɨɝɨ ɬɨɩɥɢɜɚ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɞɡɟɦɧɨɣ 

ɫɬɪɭɤɬɭɪɵ ɯɪɚɧɟɧɢɹ ɝɨɥɭɛɨɝɨ ɬɨɩɥɢɜɚ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɤɚɩɢɬɚɥɶɧɵɟ 

ɜɥɨɠɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɯɪɚɧɢɥɢɳ [12]. 
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5 Ɇɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɢ 

ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɝɚɡɚ 

 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

ɞɨɩɭɫɬɢɦɨ, ɟɫɥɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɦɟɬɨɞɵ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɨɬɟɤɚɧɢɹ 

ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɦɟɬɨɞɵ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɬɟɪɶ ɜ ɩɪɨɰɟɫɫɟ 

ɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ.  

ɇɚ ɤɚɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɨɥɭɛɨɝɨ ɬɨɩɥɢɜɚ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɜɥɢɹɧɢɟ ɪɟɠɢɦ ɪɚɛɨɬɵ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 

ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɹɯ. 

Ɇɟɬɨɞɚɦɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɬɚɤ ɢ ɩɪɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɪɵɯ ɨɛɴɟɤɬɨɜ, ɹɜɥɹɸɬɫɹ: 

– ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢ ɪɚɡɦɟɪɚ ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɢɯ 

ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɨɡɚɬɪɚɬ (ɡɚɦɟɧɚ ɭɫɬɚɪɟɜɲɢɯ ɢ 

ɢɡɧɨɲɟɧɧɵɯ ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ ɧɚ ɚɝɪɟɝɚɬɵ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɫ 

ɜɵɫɨɤɢɦ ɄɉȾ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɩɪɢɦɟɧɟɧɢɟ ɚɝɪɟɝɚɬɨɜ ɫ ɪɚɡɥɢɱɧɨɣ 

ɭɞɟɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɜ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɫɬɚɧɰɢɹ ɢ ɞɪ.); 

– ɪɟɝɟɧɟɪɚɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɩɥɨɬɵ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ȽɌɍ;  

– ɩɪɢɦɟɧɟɧɢɟ ɦɨɞɭɥɶɧɨɣ ɤɨɦɩɨɧɨɜɤɢ ȽɉȺ;  

– ɫɧɢɠɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɬɪɭɛ ɫ 

ɜɧɭɬɪɟɧɧɢɦ ɩɨɤɪɵɬɢɟɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɧɢɠɟɧɢɟ 

ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦɢ ɡɚɞɚɱɚɦɢ 

ɤɨɧɰɟɩɰɢɹɦɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɤ ɬɪɚɧɫɩɨɪɬɭ. 

ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɩɪɨɰɟɫɫɚ ɷɮɮɟɤɬɢɜɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢ ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ 

ɝɚɡɚ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟɦ; 

– ɜɧɟɞɪɟɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

– ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚ ɷɬɚɩɟ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
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– ɭɦɟɧɶɲɟɧɢɟ ɩɨɬɟɪɶ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɦɨɞɟɪɧɢɡɚɰɢɢ. 

ɋɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ ɦɟɬɚɧɚ, ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɢ ɭɝɥɟɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɭ 

ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ: 

– ɨɬɛɨɪ ɝɚɡɚ ɫ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɚ ɞɨ ɪɟɦɨɧɬɚ ȽɉȺ ɧɚ ɤɨɦɩɪɟɫɫɨɪɧɵɯ 

ɫɬɚɧɰɢɹɯ ɢ ɫ ɨɬɤɥɸɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɝɚɡɨɩɪɨɜɨɞɨɜ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɡɚ ɫɱɟɬ 

ɧɚɩɪɚɜɥɟɧɢɹ ɝɚɡɚ ɧɚ ɫɨɫɟɞɧɢɟ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɝɚɡɨɩɪɨɜɨɞɨɜ; 

– ɜɵɩɨɥɧɟɧɢɹ ɧɚɪɟɡɤɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ; 

– ɢɫɤɥɸɱɟɧɢɟ ɩɪɹɦɵɯ ɩɨɬɟɪɶ ɝɚɡɚ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɩɪɨɞɭɜɤɟ 

ɩɵɥɟɭɥɨɜɢɬɟɥɟɣ; 

– ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɚɜɚɪɢɣɧɵɯ ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ȽɉȺ; 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɜɟɞɟɧɢɹ ɩɨɠɚɪɧɵɯ ɫɥɭɱɚɟɜ 

(ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ ɩɪɢ ɩɪɨɞɭɜɤɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨɫɥɟ 

ɪɟɦɨɧɬɚ); 

– ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɦɟɬɨɞɢɤ ɭɱɟɬɚ ɡɚɬɪɚɬ ɧɚ ɝɚɡ ɞɥɹ ɥɢɱɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɫɜɨɣɫɬɜɚ ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɟɝɨ 

ɚɝɪɟɝɚɬɚ ɩɨɜɵɲɚɸɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɫɥɭɱɚɟ ɜɵɪɚɛɨɬɤɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɢɥɢ ɪɟɫɭɪɫɚ 

ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɨɛɴɟɤɬɨɜ ɩɪɨɜɨɞɢɬɫɹ ɫ ɭɫɬɚɧɨɜɤɨɣ ɧɨɜɨɝɨ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

Ɂɚɦɟɧɚ ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ ɢɥɢ ɫɤɨɥɶɠɟɧɢɹ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɄɉȾ 

ɚɝɪɟɝɚɬɚ ɡɚ ɫɱɟɬ ɭɫɬɪɚɧɟɧɢɹ ɩɨɬɟɪɶ ɧɚ ɬɪɟɧɢɟ, ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɚ 

ɬɚɤɠɟ ɫɧɢɠɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ɉɞɧɨɣ ɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɝɚɡɨɬɭɪɛɢɧɧɨɝɨ ɩɪɢɜɨɞɚ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɥɨɠɧɵɯ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɰɢɤɥɨɜ (ɜɧɟɞɪɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 
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ɢ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɪɨɝɚɡɨɜɵɯ ɤɨɦɛɢɧɚɰɢɣ, ɪɟɤɭɩɟɪɚɰɢɹ 

ɬɟɩɥɚ ɢɡ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɢ ɬ. ɞ.) [13].  
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6 ɉɪɢɱɢɧɵ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ  

 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɨɩɭɬɧɨɦ ɧɟɮɬɹɧɨɦ ɝɚɡɟ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɢɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɝɚɡɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɯɨɞɢɬɶ 

ɨɱɢɫɬɤɭ ɧɟ ɬɨɥɶɤɨ ɩɟɪɟɞ ɩɨɫɬɚɜɤɨɣ ɩɨɬɪɟɛɢɬɟɥɸ ɞɨ ɬɪɟɛɨɜɚɧɢɣ ɋɌɈ Ƚɚɡɩɪɨɦ 

089 – 2010 «Ƚɚɡ ɝɨɪɸɱɢɣ ɩɪɢɪɨɞɧɵɣ, ɩɨɫɬɚɜɥɹɟɦɵɣ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɣ ɩɨ 

ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɝɚɡɨɩɪɨɜɨɞɚɦ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ». 

ɇɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɝɚɡ ɩɪɨɯɨɞɢɬ ɧɟɞɨɫɬɚɬɨɱɧɭɸ 

ɨɱɢɫɬɤɭ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɟ. ɉɨɷɬɨɦɭ ɛɭɞɟɬ 

ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɩɨɜɵɫɢɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ, ɚ ɬɚɤɠɟ ɢɡɛɚɜɢɬ ɩɪɟɞɩɪɢɹɬɢɟ ɨɬ ɲɬɪɚɮɨɜ ɡɚ 

ɫɠɢɝɚɧɢɟ ɝɚɡɚ ɧɚ ɮɚɤɟɥɶɧɨɣ ɫɢɫɬɟɦɟ [14]. 
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7 Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ  

 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɫɢɫɬɟɦɵ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɤɨɦɩɪɢɦɢɪɨɜɚɧɢɹ ɝɚɡɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɩɚɬɟɧɬɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɨɛɡɨɪ, ɢ ɡɚ ɨɫɧɨɜɭ 

ɛɵɥ ɜɡɹɬ ɩɚɬɟɧɬ RU 2692859 ɋ1 «ɋɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ ɢ 

ɦɨɞɭɥɶɧɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ». 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨɞɞɟɪɠɚɧɢɹ 

ɩɨɫɬɨɹɧɧɨɝɨ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɫɚɫɵɜɚɧɢɹ, ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɝɚɡɨɜɵɯ 

ɩɨɬɨɤɨɜ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɦɨɞɭɥɶɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ 

ɱɚɫɬɢɱɧɵɦ ɩɨɧɢɠɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɫɠɚɬɨɝɨ ɝɚɡɚ ɧɚ ɞɪɨɫɫɟɥɹɯ ɢ ɩɨɞɚɱɟɣ ɟɝɨ ɧɚ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ 

ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, ɨɯɥɚɠɞɟɧɢɹ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. Ɋɟɚɥɢɡɚɰɢɹ ɡɚɹɜɥɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɫ ɩɨɦɨɳɶɸ ɨɩɢɫɚɧɧɨɣ 

ɦɨɞɭɥɶɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɢɠɟɧɢɟ 

ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɬɚɤɢɯ ɤɚɤ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɜɵɲɟɧɢɟ 

ɦɨɛɢɥɶɧɨɫɬɢ, ɭɥɭɱɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɦɟɧɟɧɢɹ ɦɨɞɭɥɶɧɨɝɨ ɩɪɢɧɰɢɩɚ ɢɫɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ. 

 

7.1 Ɏɨɪɦɭɥɚ ɢɡɨɛɪɟɬɟɧɢɹ 

 

ɋɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ, ɜ ɤɨɬɨɪɨɦ ɫɨɛɢɪɚɸɬ 

ɧɢɡɤɨɧɚɩɨɪɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɫ ɜɯɨɞɧɵɦ 

ɞɚɜɥɟɧɢɟɦ ɜɨ ɜɯɨɞɧɨɣ ɫɟɩɚɪɚɬɨɪ ɞɜɭɯɮɚɡɧɵɣ, ɤɭɞɚ ɬɚɤɠɟ ɧɚɩɪɚɜɥɹɸɬ ɱɚɫɬɶ 

ɩɨɬɨɤɚ ɫɠɚɬɨɝɨ ɝɚɡɚ ɢɡ ɬɪɟɯɮɚɡɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ, ɞɚɥɟɟ ɝɚɡɨɜɵɣ ɩɨɬɨɤ 

ɪɟɝɭɥɢɪɭɸɳɢɣ ɞɚɜɥɟɧɢɟ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɜ ɤɨɦɩɪɟɫɫɨɪ ɞɪɨɫɫɟɥɢɪɭɸɬ ɞɨ 

ɜɯɨɞɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ, ɬɟɦ ɫɚɦɵɦ ɡɚɳɢɳɚɸɬ ɥɢɧɢɢ ɫɛɨɪɚ ɝɚɡɚ ɨɬ 

ɜɚɤɭɭɦɢɪɨɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 

ɜɫɚɫɵɜɚɧɢɢ ɜ ɤɨɦɩɪɟɫɫɨɪ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɫɠɚɬɵɣ ɜ ɤɨɦɩɪɟɫɫɨɪɟ ɝɚɡ ɫ 

ɜɵɯɨɞɧɵɦ ɞɚɜɥɟɧɢɟɦ ɧɚɩɪɚɜɥɹɸɬ ɜ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ-
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ɨɯɥɚɞɢɬɟɥɹ ɫɠɚɬɨɝɨ ɝɚɡɚ, ɬɪɭɛɵ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɟɧɵ ɫ ɚɝɪɟɝɚɬɨɦ ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ, ɚ ɡɚɬɟɦ ɜ ɫɟɩɚɪɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ, ɩɪɢ ɷɬɨɦ ɱɚɫɬɶ ɠɢɞɤɨɫɬɢ, 

ɨɬɞɟɥɢɜɲɟɣɫɹ ɨɬ ɝɚɡɚ ɜ ɩɪɨɰɟɫɫɟ ɫɠɚɬɢɹ ɜ ɤɨɦɩɪɟɫɫɨɪɟ, ɧɚɩɪɚɜɥɹɸɬ ɨɬɞɟɥɶɧɵɦ 

ɩɨɬɨɤɨɦ ɜ ɫɟɩɚɪɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ ɫ ɜɵɯɨɞɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɪɚɡɞɟɥɹɸɬ 

ɝɚɡɨɠɢɞɤɨɫɬɧɭɸ ɫɦɟɫɶ ɜ ɫɟɩɚɪɚɬɨɪɟ ɬɪɟɯɮɚɡɧɨɦ ɢ ɨɬɜɨɞɹɬ ɩɹɬɶɸ ɩɨɬɨɤɚɦɢ: 

ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ ɤ ɩɨɬɪɟɛɢɬɟɥɸ, ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ, ɩɨɞɚɜɚɟɦɵɦ ɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ, ɪɟɝɭɥɢɪɭɸɳɢɦ 

ɞɚɜɥɟɧɢɟ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɜ ɤɨɦɩɪɟɫɫɨɪ, ɩɨɬɨɤɨɦ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɢ 

ɨɬɜɨɞɹɳɢɦ ɩɨɬɨɤɨɦ ɜɵɩɚɜɲɟɣ ɜɨɞɵ; ɩɪɢ ɷɬɨɦ ɝɚɡɨɜɵɣ ɩɨɬɨɤ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɞɪɨɫɫɟɥɶ, ɤɨɬɨɪɵɣ ɩɨɧɢɠɚɟɬ ɞɚɜɥɟɧɢɟ ɩɨɞɚɜɚɟɦɨɝɨ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɞɨ 

ɜɯɨɞɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɫɞɪɨɫɫɟɥɢɪɨɜɚɧɧɭɸ ɝɚɡɨɠɢɞɤɨɫɬɧɭɸ ɫɦɟɫɶ 

ɧɚɩɪɚɜɥɹɸɬ ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɟɩɚɪɚɬɨɪ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɝɚɡɨɜɭɸ ɮɪɚɤɰɢɸ 

ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɚɡɨɜɵɣ ɮɢɥɶɬɪ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɝɚɡɚ 

ɟɳɟ ɧɚ ɞɜɚ ɩɨɬɨɤɚ, ɢɡ ɤɨɬɨɪɵɯ ɨɞɢɧ ɩɨɬɨɤ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɞɚɥɟɟ ɧɚɝɪɟɜɲɢɣɫɹ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɝɚɡ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɜ 

ɤɨɦɩɪɟɫɫɨɪ, ɚ ɜɬɨɪɨɣ ɩɨɬɨɤ ɨɩɰɢɨɧɚɥɶɧɨ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɢɬɚɧɢɟ 

ɝɚɡɨɩɨɪɲɧɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɬɟɦ ɫɚɦɵɦ ɢɫɩɨɥɶɡɭɸɬ ɱɚɫɬɶ ɝɚɡɚ, ɚ ɠɢɞɤɭɸ 

ɮɪɚɤɰɢɸ ɩɨɫɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɫ ɜɯɨɞɧɵɦ ɞɚɜɥɟɧɢɟɦ ɧɚɩɪɚɜɥɹɸɬ 

ɜɨ ɜɯɨɞɧɨɣ ɫɟɩɚɪɚɬɨɪ ɞɜɭɯɮɚɡɧɵɣ, ɭɦɟɧɶɲɚɹ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɩɨɬɨɤɟ, 

ɪɟɝɭɥɢɪɭɸɳɟɦ ɞɚɜɥɟɧɢɟ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɜ ɤɨɦɩɪɟɫɫɨɪ; ɩɪɢ ɷɬɨɦ ɨɫɬɚɥɶɧɵɟ 

ɩɨɬɨɤɢ ɩɨɫɥɟ ɫɟɩɚɪɚɬɨɪɚ ɬɪɟɯɮɚɡɧɨɝɨ, ɚ ɢɦɟɧɧɨ ɝɚɡɨɜɵɣ ɩɨɬɨɤ ɤ ɩɨɬɪɟɛɢɬɟɥɸ, 

ɩɨɬɨɤ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɢ ɜɵɩɚɜɲɭɸ ɜɨɞɭ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɞɚɥɶɧɟɣɲɭɸ 

ɩɟɪɟɪɚɛɨɬɤɭ. 

Ɇɨɞɭɥɶɧɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɜɤɥɸɱɚɸɳɚɹ ɤɨɦɩɪɟɫɫɨɪ, 

ɬɟɩɥɨɨɛɦɟɧɧɵɣ ɚɩɩɚɪɚɬ, ɫɟɩɚɪɚɬɨɪɵ, ɝɚɡɨɜɵɣ ɮɢɥɶɬɪ, ɞɪɨɫɫɟɥɢɪɭɸɳɢɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɚɩɩɚɪɚɬ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, 

ɪɚɡɞɟɥɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɬɨɤɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ, ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɜɵɩɚɜɲɟɣ ɜɨɞɵ, ɨɬɥɢɱɚɸɳɚɹɫɹ ɬɟɦ, ɱɬɨ ɨɬ 

ɜɵɯɨɞɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɤ ɜɯɨɞɧɨɦɭ ɞɜɭɯɮɚɡɧɨɦɭ ɫɟɩɚɪɚɬɨɪɭ 
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ɨɬɜɨɞɢɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɨɞɚɱɢ ɝɚɡɚ, ɜɤɥɸɱɚɸɳɚɹ ɞɪɨɫɫɟɥɢɪɭɸɳɟɟ 

ɭɫɬɪɨɣɫɬɜɨ, ɢ ɫɨɟɞɢɧɟɧɧɚɹ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɞɜɭɯɮɚɡɧɵɦ ɫɟɩɚɪɚɬɨɪɨɦ, ɢɡ 

ɤɨɬɨɪɨɝɨ ɱɟɪɟɡ ɝɚɡɨɜɵɣ ɮɢɥɶɬɪ ɥɢɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɨɬɜɨɞɢɬɫɹ ɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɸ ɤɨɦɩɪɟɫɫɨɪɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɯɥɚɠɞɟɧɢɹ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɨɬɨɤɨɦ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɡɚɡɨɪɵ ɦɟɠɞɭ ɫɬɚɬɨɪɨɦ 

ɢ ɪɨɬɨɪɨɦ, ɨɫɧɨɜɧɚɹ ɧɚɝɧɟɬɚɬɟɥɶɧɚɹ ɥɢɧɢɹ ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɫɠɢɦɚɟɦɨɝɨ ɝɚɡɚ, ɢɥɢ ɫ 

ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɜɵɩɨɥɧɹɸɳɢɦ ɮɭɧɤɰɢɸ ɨɯɥɚɞɢɬɟɥɹ ɫɠɚɬɨɝɨ 

ɝɚɡɚ, ɩɪɢ ɷɬɨɦ ɨɫɧɨɜɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɜɜɨɞɢɬɫɹ ɜ ɦɟɠɬɪɭɛɧɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɚ ɬɪɭɛɵ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɨɟɞɢɧɟɧɵ ɫ ɚɝɪɟɝɚɬɨɦ 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɞɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɢ ɫɨɫɬɚɜɚ ɤɨɦɩɪɢɦɢɪɭɟɦɨɝɨ ɝɚɡɚ, ɩɨɫɥɟ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɝɚɡ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɬɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɦɤɨɫɬɶ ɩɨɫɬɨɹɧɧɨɝɨ ɨɛɴɟɦɚ ɫ ɫɢɫɬɟɦɨɣ ɨɬɜɨɞɚ ɠɢɞɤɨɫɬɢ ɢ 

ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɝɚɡɚ, ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɜɨɞɵ, ɜ ɤɚɱɟɫɬɜɟ 

ɤɨɦɩɪɟɫɫɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɣ ɤɨɦɩɪɟɫɫɨɪ ɜ ɝɟɪɦɟɬɢɱɧɨɦ ɡɚɤɪɵɬɨɦ 

ɤɨɪɩɭɫɟ ɫ ɜɵɫɨɤɨɨɛɨɪɨɬɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɫ ɱɚɫɬɨɬɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɧɚ 

ɦɚɝɧɢɬɧɵɯ ɩɨɞɜɟɫɚɯ, ɩɪɢɜɨɞɢɦɵɣ ɜ ɞɜɢɠɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ, ɩɪɢ ɷɬɨɦ ɜ 

ɨɞɧɨɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɧɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɜɢɠɟɧɢɟ ɫ 

ɩɨɦɨɳɶɸ ɝɚɡɨɩɨɪɲɧɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɜɵɪɚɛɚɬɵɜɚɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɞɥɹ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɤɨɦɩɪɟɫɫɨɪɚ, ɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ 

ɝɚɡɨɩɨɪɲɧɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɚɫɬɶ ɝɚɡɚ, 

ɩɨɞɚɜɚɟɦɚɹ ɩɨ ɬɨɣ ɠɟ ɥɢɧɢɢ, ɩɨ ɤɨɬɨɪɨɣ ɝɚɡ ɢɡ ɬɪɟɯɮɚɡɧɨɝɨ ɜɵɯɨɞɧɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɟɩɚɪɚɬɨɪ, ɮɢɥɶɬɪ ɢ 

ɞɪɨɫɫɟɥɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ [15]. 
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7.2 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɨɰɟɫɫɚ 

 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɦɨɞɭɥɶɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɩɨɫɨɛɚ ɫɛɨɪɚ ɢ ɭɬɢɥɢɡɚɰɢɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 

Ɋɢɫɭɧɨɤ 6 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 

 

ɉɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

 – ɤɨɦɩɪɟɫɫɨɪ; 

 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɨɯɥɚɞɢɬɟɥɶ ɫɠɚɬɨɝɨ ɝɚɡɚ; 

 – ɫɟɩɚɪɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ; 

 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ (ɗȾ); 

 – ɝɚɡɨɩɨɪɲɧɟɜɨɣ ɝɟɧɟɪɚɬɨɪ (ȽɉȽ); 

 – ɫɟɩɚɪɚɬɨɪ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɞɜɭɯɮɚɡɧɵɣ; 
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– ɫɟɩɚɪɚɬɨɪ ɜɯɨɞɧɨɣ ɞɜɭɯɮɚɡɧɵɣ; 

– ɮɢɥɶɬɪ ɝɚɡɨɜɵɣ; 

– ɚɝɪɟɝɚɬ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (ȺȼɈ); 

– ɞɪɨɫɫɟɥɢ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɞɚɜɥɟɧɢɟ ɜ ɩɨɞɜɨɞɹɳɢɯ ɥɢɧɢɹɯ; 

– ɧɚɫɨɫ ɨɬɜɨɞɚ ɤɨɧɞɟɧɫɚɬɚ. 

ɉɟɪɟɱɟɧɶ ɩɨɬɨɤɨɜ: 

– Ⱥ – ɜɯɨɞ ɝɚɡɚ ɧɚ ɭɫɬɚɧɨɜɤɭ; 

– Ȼ – ɩɨɬɨɤ, ɨɬɜɨɞɹɳɢɣ ɜɵɩɚɜɲɭɸ ɜɨɞɭ; 

– ȼ – ɩɨɬɨɤ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ; 

– Ƚ – ɝɚɡɨɜɵɣ ɩɨɬɨɤ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ; 

– Ⱦ – ɨɬɜɨɞ ɱɚɫɬɢ ɠɢɞɤɨɫɬɢ, ɨɬɞɟɥɢɜɲɟɣɫɹ ɨɬ ɝɚɡɚ ɜ ɩɪɨɰɟɫɫɟ ɫɠɚɬɢɹ; 

– ɀ – ɝɚɡɨɜɵɣ ɩɨɬɨɤ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɠɞɭ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɦɨɞɭɥɟɣ; 

– Ɂ – ɝɚɡɨɜɵɣ ɩɨɬɨɤ, ɪɟɝɭɥɢɪɭɸɳɢɣ ɞɚɜɥɟɧɢɟ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɜ 

ɤɨɦɩɪɟɫɫɨɪ; 

– ȿ – ɨɬɜɨɞ ɱɚɫɬɢ ɠɢɞɤɨɫɬɢ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɯɟɦɵ ɫɥɟɞɭɸɳɢɣ.  

ɉɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ ɨɬ ɫ ɞɚɜɥɟɧɢɟɦ Ɋɜɯ ɫɨɛɢɪɚɟɬɫɹ ɜɨ ɜɯɨɞɧɨɣ 

ɫɟɩɚɪɚɬɨɪ 7, ɤɭɞɚ ɬɚɤɠɟ ɧɚɩɪɚɜɥɹɸɬ ɱɚɫɬɶ ɩɨɬɨɤɚ ɫɠɚɬɨɝɨ ɝɚɡɚ ɢɡ ɬɪɟɯɮɚɡɧɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ 3; ɢɡ ɫɟɩɚɪɚɬɨɪɚ 7 ɨɬɜɨɞɹɬ ɨɬɞɟɥɟɧɧɭɸ ɠɢɞɤɨɫɬɶ ɧɚɫɨɫɨɦ 11; ɞɚɥɟɟ 

ɝɚɡɨɜɵɣ ɩɨɬɨɤ Ɂ, ɪɟɝɭɥɢɪɭɸɳɢɣ ɞɚɜɥɟɧɢɟ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɜ ɤɨɦɩɪɟɫɫɨɪ 1, 

ɞɪɨɫɫɟɥɢɪɭɸɬ ɞɨ ɞɚɜɥɟɧɢɹ Ɋɜɯ ɧɚ ɞɪɨɫɫɟɥɟ 9, ɬɟɦ ɫɚɦɵɦ ɡɚɳɢɳɚɸɬ ɥɢɧɢɢ 

ɫɛɨɪɚ ɝɚɡɚ ɫ ɪɟɝɭɥɢɪɨɜɨɱɧɵɦɢ ɞɪɨɫɫɟɥɹɦɢ 9 ɨɬ ɜɚɤɭɭɦɢɪɨɜɚɧɢɹ ɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɜ ɤɨɦɩɪɟɫɫɨɪ 

1. ɋɠɚɬɵɣ ɜ ɤɨɦɩɪɟɫɫɨɪɟ 1 ɝɚɡ ɫ ɜɵɯɨɞɧɵɦ ɞɚɜɥɟɧɢɟɦ Ɋɜɵɯ ɧɚɩɪɚɜɥɹɸɬ ɜ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤ-ɨɯɥɚɞɢɬɟɥɶ 2 ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɫɠɚɬɨɝɨ ɝɚɡɚ, ɚ 

ɡɚɬɟɦ ɜ ɫɟɩɚɪɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ 3, ɩɪɢ ɷɬɨɦ ɱɚɫɬɶ ɠɢɞɤɨɫɬɢ, ɨɬɞɟɥɢɜɲɟɣɫɹ ɜ 

ɤɨɦɩɪɟɫɫɨɪɟ 1 ɨɬ ɝɚɡɚ ɜ ɩɪɨɰɟɫɫɟ ɫɠɚɬɢɹ, ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɟɩɚɪɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ 3 

ɫ ɜɵɯɨɞɧɵɦ ɞɚɜɥɟɧɢɟɦ Ɋɜɵɯ ɨɬɞɟɥɶɧɵɦ ɩɨɬɨɤɨɦ Ⱦ. ȼ ɬɪɟɯɮɚɡɧɨɦ ɫɟɩɚɪɚɬɨɪɟ 3 

ɝɚɡɨɠɢɞɤɨɫɬɧɭɸ ɫɦɟɫɶ ɪɚɡɞɟɥɹɸɬ ɢ ɨɬɜɨɞɹɬ ɩɹɬɶɸ ɩɨɬɨɤɚɦɢ: ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ 
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Ƚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ; ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ ɀ, ɩɨɞɚɜɚɟɦɵɦ ɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɠɞɭ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ; ɝɚɡɨɜɵɦ ɩɨɬɨɤɨɦ Ɂ ɪɟɝɭɥɢɪɭɸɳɢɦ ɞɚɜɥɟɧɢɟ ɜɨ ɜɯɨɞɧɨɣ 

ɟɦɤɨɫɬɢ 7 ɢ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɜ ɤɨɦɩɪɟɫɫɨɪ 1; ɩɨɬɨɤɨɦ ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ȼ ɢ 

ɩɨɬɨɤɨɦ ɜɵɩɚɜɲɟɣ ɜɨɞɵ Ȼ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɩɟɪɟɪɚɛɨɬɤɭ. Ƚɚɡɨɜɵɣ ɩɨɬɨɤ ɀ 

ɩɨɞɚɟɬɫɹ ɧɚ ɞɪɨɫɫɟɥɶ 8, ɤɨɬɨɪɵɣ ɩɨɧɢɠɚɟɬ ɞɚɜɥɟɧɢɟ ɩɨɞɚɜɚɟɦɨɝɨ ɝɚɡɨɜɨɝɨ 

ɩɨɬɨɤɚ ɀ ɞɨ ɜɯɨɞɧɨɝɨ ɞɚɜɥɟɧɢɹ Ɋɜɯ. ɋɞɪɨɫɫɟɥɢɪɨɜɚɧɧɭɸ ɝɚɡɨɠɢɞɤɨɫɬɧɭɸ 

ɫɦɟɫɶ ɧɚɩɪɚɜɥɹɸɬ ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɟɩɚɪɚɬɨɪ 6, ɞɚɥɟɟ ɝɚɡɨɜɚɹ ɮɪɚɤɰɢɹ ɩɨɫɥɟ 

ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɝɚɡɚ ɟɳɟ ɧɚ ɞɜɚ ɩɨɬɨɤɚ. ɉɟɪɜɵɣ ɩɨɬɨɤ 

ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 4, ɢ ɞɚɥɟɟ ɧɚɝɪɟɜɲɢɣɫɹ ɨɬ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɝɚɡ ɧɚ ɜɫɚɫɵɜɚɧɢɟ ɜ ɤɨɦɩɪɟɫɫɨɪ 1. ȼɬɨɪɨɣ ɩɨɬɨɤ ɧɚɩɪɚɜɥɹɸɬ 

ɧɚ ɩɢɬɚɧɢɟ ɝɚɡɨɩɨɪɲɧɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 5, ɬɟɦ ɫɚɦɵɦ ɭɬɢɥɢɡɢɪɭɸɬ ɱɚɫɬɶ ɝɚɡɚ. 

ɀɢɞɤɨɫɬɧɭɸ ɮɪɚɤɰɢɸ ɩɨɫɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 6 ɫ ɜɯɨɞɧɵɦ 

ɞɚɜɥɟɧɢɟɦ Ɋɜɯ ɧɚɩɪɚɜɥɹɸɬ ɜɨ ɜɯɨɞɧɨɣ ɞɜɭɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ 7, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɫɧɢɠɚɹ ɪɚɫɯɨɞ ɝɚɡɚ ɜ ɩɨɬɨɤɟ Ɂ, ɪɟɝɭɥɢɪɭɸɳɟɦ ɞɚɜɥɟɧɢɟ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɜ 

ɤɨɦɩɪɟɫɫɨɪ. Ɉɬɜɟɞɟɧɧɚɹ ɠɢɞɤɨɫɬɶ ɢɞɟɬ ɜ ɞɪɟɧɚɠɧɵɟ ɟɦɤɨɫɬɢ ɢ ɩɨɫɥɟ 

ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɚɜɬɨɰɢɫɬɟɪɧɵ. 
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8 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɭɞɭɬ ɨɩɪɟɞɟɥɟɧɵ ɫɜɨɣɫɬɜɚ ɢ ɝɚɡɚ ɢ ɩɨɞɨɛɪɚɧɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. 

 

8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ ɝɚɡɚ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɬɢɩɚ ȽɉȺ ɢ ɪɚɫɱɟɬɨɜ ɟɝɨ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɫɜɨɣɫɬɜɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɯ ɝɚɡɨɜ, ɬɚɤɢɟ ɤɚɤ: 

– ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɫɬρ , ɤɝ/ɦ3; 

– ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɨ ɜɨɡɞɭɯɭ  ; 

– ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɝɆ , ɤɝ/ɦɨɥɶ; 

– ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ ɝɚɡɚ R , Ⱦɠ/ɤɝ·Ʉ; 

– ɩɫɟɜɞɨɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɤT , Ʉ ɢ 

ɞɚɜɥɟɧɢɟ ɩɤP , Ɇɉɚ; 

– ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ z . 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɜɫɟɯ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɧɟɨɛɯɨɞɢɦɨ 

ɡɧɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 

ɝɚɡɨɜɨɣ ɫɦɟɫɢ (ɫɦ. ɬɚɛɥɢɰɭ 2). 

 

Ɍɚɛɥɢɰɚ 2 – Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɝɚɡɚ 

Ʉɨɦɩɨɧɟɧɬ ɋɨɫɬɚɜ ɝɚɡɚ (ɩɨ ɨɛɴɟɦɭ), % 

Ƚɟɥɢɣ  0,086 

Ⱦɢɨɤɫɢɞ ɤɢɫɥɨɪɨɞɚ 0,279  

Ⱥɡɨɬ 4,673  

Ɇɟɬɚɧ 80,3  

ɗɬɚɧ 9,51  

ɉɪɨɩɚɧ 3,3  

i-Ȼɭɬɚɧ 0,49  

n-Ȼɭɬɚɧ 0,89  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2  

Ʉɨɦɩɨɧɟɧɬ ɋɨɫɬɚɜ ɝɚɡɚ (ɩɨ ɨɛɴɟɦɭ), % 

i-ɉɟɧɬɚɧ 0,21  

n-ɉɟɧɬɚɧ 0,11  

Ƚɟɤɫɚɧ 0,152  

 

ȼ ɬɚɛɥɢɰɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɝɚɡɨɜɨɣ ɫɦɟɫɢ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢ ɢɯ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ. 

 

Ɍɚɛɥɢɰɚ 3 – Ʉɨɦɩɨɧɟɧɬɵ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɝɚɡɚ ɢ ɢɯ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɤɨɦɩɨɧɟɧɬɚ 

ɏɢɦɢɱɟɫ-

ɤɚɹ 

ɮɨɪɦɭɥɚ 

Ɇɨɥɹɪɧɚɹ 

ɦɚɫɫɚ iɆ , 

ɤɝ/ɦɨɥɶ 

ɉɥɨɬ-

ɧɨɫɬɶ 

iρ , ɤɝ/ɦ3 

Ʉɪɢɬɢɱɟɫ-

ɤɚɹ 

ɬɟɦɩɟɪɚɬɭ-

ɪɚ ɤɪT , Ʉ 

Ʉɪɢɬɢɱɟɫɤɨɟ 

ɞɚɜɥɟɧɢɟ  

ɩɤP , Ɇɉɚ 

Ɍɟɦɩɟɪɚ-

ɬɭɪɚ 

ɤɢɩɟɧɢɹ 

ɤT , Ʉ 

1 2 3 4 5 6 7 

Ƚɟɥɢɣ ɇɟ 4,003 0,1663 5,190 0,227 4,21 

Ⱦɢɨɤɫɢɞ 

ɭɝɥɟɪɨɞɚ 

ɋɈ2 44,010 1,8393 304,200 7,386 194,65 

Ⱥɡɨɬ N2 28,014 1,1649 126,200 3,390 77,35 

Ɇɟɬɚɧ ɋɇ4 16,043 0,6682 190,555 4,599 111,65 

ɗɬɚɧ ɋ2ɇ6 30,070 1,2601 305,300 4,880 184,55 

ɉɪɨɩɚɧ C3H8 44,097 1,8641 369,820 4,250 231,05 

n-Ȼɭɬɚɧ n-C4H10 58,123 2,4956 425,140 3,784 272,67 

i-Ȼɭɬɚɧ i-C4H10 58,123 2,4880 408,130 3,640 261,42 

n-ɉɟɧɬɚɧ n-ɋ5ɇ12 72,150 3,1740 469,690 3,364 309,19 

i-ɉɟɧɬɚɧ i-C5H12 72,150 3,1470 460,390 3,381 301,02 

Ƚɟɤɫɚɧ ɋ6ɇ14 86,177 3,8980 506,400 3,030 341,89 

 

ɉɥɨɬɧɨɫɬɶ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɫɬρ , ɤɝ/ɦ3 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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



n

i
iia

1
ɫɬ ρρ , (1) 

 

ɝɞɟ ia – ɨɛɴɟɦɧɵɟ ɞɨɥɢ ɝɚɡɚ, %; 

      iρ  – ɩɥɨɬɧɨɫɬɶ ɤɨɦɩɨɧɟɧɬɨɜ ɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɤɝ/ɦ3. 

      n – ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɩɨɧɟɧɬɨɜ ɝɚɡɨɜɨɣ ɫɦɟɫɢ. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɨ ɜɨɡɞɭɯɭ   ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɜɨɡɞ

ɫɬ

ρ
ρ

 , (2) 

 

ɝɞɟ ɜɨɡɞ  – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3. 

Ɇɨɥɹɪɧɚɹ ɦɚɫɫɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɝɆ , ɤɝ/ɦɨɥɶ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 





n

i
iiȽ MaɆ

1

, (3) 

 

ɝɞɟ iM  – ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɤɝ/ɦɨɥɶ. 

Ƚɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ ɝɚɡɚ R , Ⱦɠ/ɤɝ·Ʉ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɝ

'

M

R
R  , (4) 

 

ɝɞɟ 'R – ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, 3,8314' R  Ⱦɠ/ɤɦɨɥɶ·Ʉ. 

Ɋɚɫɱɟɬ ɩɫɟɜɞɨɤɪɢɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɚɡɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɧɨɪɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɩɪɢ 

ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: 

 

)ρ564.0(24,155 ɫɬɩɤ T ;  (5) 
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)ρ831,26(1737,0 ɫɬɩɤ P . (6) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ ɭɱɢɬɵɜɚɟɬ ɨɬɤɥɨɧɟɧɢɟ ɫɜɨɣɫɬɜ ɩɪɢɪɨɞɧɨɝɨ 

ɝɚɡɚ ɨɬ ɡɚɤɨɧɨɜ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɩɟɰɢɚɥɶɧɵɦ ɧɨɦɨɝɪɚɦɦɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɜɟɞɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ 

ɞɚɜɥɟɧɢɹ, ɥɢɛɨ ɩɨ ɮɨɪɦɭɥɟ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɦɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 

 

3
ɩɪ

2
ɩɪɩɪ

ɩɪ

0107,078,0168,11

0241,0
1

TTT

P
z




 , (7) 

 

ɝɞɟ ɪPɩ , ɩɪT   – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɩɫɟɜɞɨɤɪɢɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ 

ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ, ɤɨɬɨɪɵɟ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

 

ɩɤ
ɩ P

P
P ɪ  , (8) 

 

ɝɞɟ P  –ɞɚɜɥɟɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɝɚɡɨɩɪɨɜɨɞ, Ɇɉɚ. 

 

ɩɤ
ɩɪ T

T
T  , (9) 

 

ɝɞɟ T  – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ ɜ ɝɚɡɨɩɪɨɜɨɞɟ, Ʉ. 

ȼɹɡɤɨɫɬɶ ɝɚɡɚ ɫɱɢɬɚɟɬɫɹ ɦɟɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɜ ɝɚɡɨɩɪɨɜɨɞɟ. 

Ɋɚɡɦɟɪ ɜɹɡɤɨɫɬɢ ɝɚɡɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɚɠɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɜɹɡɤɨɫɬɶ ɜɨɞɵ, ɚ 

ɧɪɚɜ ɟɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫɱɢɬɚɟɬɫɹ 

ɬɪɭɞɧɵɦ. 

ɉɪɢ ɧɟɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɹɡɤɨɫɬɶ ɝɚɡɚ 

ɜɨɡɪɚɫɬɚɟɬ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɪɚɫɬɟɬ ɱɚɫɬɨɬɚ ɤɨɧɮɥɢɤɬɚ ɟɝɨ ɦɨɥɟɤɭɥ. ɉɪɢ ɛɨɥɶɲɢɯ 
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ɞɚɜɥɟɧɢɹɯ ɝɚɡ ɬɚɤ ɭɩɥɨɬɧɟɧ, ɫɨɛɫɬɜɟɧɧɨ ɱɬɨ ɨɩɪɟɞɟɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɟɝɨ 

ɜɹɡɤɨɫɬɶ, ɤɚɤ ɢ ɭ ɠɢɞɤɨɫɬɟɣ, ɨɤɚɡɵɜɚɸɬ ɫɢɥɵ ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɪɢɬɹɠɟɧɢɹ, 

ɤɨɬɨɪɵɟ ɫ ɩɨɞɴɟɦɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɥɚɛɥɹɸɬɫɹ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ, 

ɜɹɡɤɨɫɬɶ ɝɚɡɚ ɦɢɧɢɚɬɸɪɢɡɢɪɭɟɬɫɹ. 

Ɋɚɡɥɢɱɚɸɬ ɞɢɧɚɦɢɱɟɫɤɭɸ ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɢ ɝɚɡɚ. 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ (ɉɚ·ɫ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

     
2
ɩɪ6

ɫɬ ɫɬ ɩɪ ɩɪ
ɩɪ

ȝ 5,1 10 1 ρ 1,1 0,25ρ 0,037 1 0,104 1
30 1

Ɋ
Ɍ Ɍ

Ɍ


 
                  

.       (10) 

 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɜɹɡɤɨɫɬɢ ɤ ɩɥɨɬɧɨɫɬɢ ɝɚɡɚ ɩɪɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɡɧɚɱɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɞɚɜɥɟɧɢɹ: 

 

ȝȞ=
ρ

.                                                                                                                (11) 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɩɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰ 1 ɢ 2. 

ɉɨ ɮɨɪɦɭɥɟ 1 ɧɚɯɨɞɢɦ: 

 

(0,086 0,16631 0,279 1,8393 4,673 1,1649 80,3 0,6682ɝ           

2 3

9,51 1,2601 3,3 1,8641 0,49 2,488 0,89 2,4956 0,21 3,147

0,11 3,174 0,152 3,898) 10 0,828 ɤɝ/ɦ .

          

     
 

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɨ ɜɨɡɞɭɯɭ : 

 

0,828
0,687.

1,20445
    

 

Ɇɨɥɹɪɧɚɹ ɦɚɫɫɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ: 
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(0,086 4,0026 0,279 44,01 4,673 28,0135 80,3 16,043ɝɆ           

2

9,51 30,07 3,3 44,097 0,488 58,123 0,89 58,123 0,21 72,15

0,11 72,15 0,152 86,177) 10 19,8 ɤɝ/ɦɨɥɶ.

          

     
 

 

Ƚɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ ɝɚɡɚ: 

 

8314,3
419,91 Ⱦɠ/ɤɝ Ʉ.

19,8
R     

 

ɉɫɟɜɞɨɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ: 

 

155,24 (0,564 0,828) 216,09 Ʉ;ɉКɌ      

 

0,1737 (26,831 0,828) 4,52 Ɇɉɚ.ɉКɊ      

 

ɉɪɢɜɟɞɟɧɧɵɟ ɤ ɩɫɟɜɞɨɤɪɢɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ, ɤɨɬɨɪɵɟ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

5,5
1,22 Ɇɉɚ

4,52ɉɊɊ   ; 

 

278
1,29 Ʉ.

216,09ɉɊɌ    

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ: 

 

2 3

0.0241 1,22
1 0,99.

1 1,168 1,29 0,78 1,29 0,0107 1,29
z


  

     
 

 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɝɚɡɚ: 
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 65,1 10 1,31 0,828 (1,1 0,25 0,826)         

 
2

61,22
0,037 1,29 1 0,104 1,29 1 14,11 10ɉɚ ɫ.

30 (1,29 1)
 

                
 

 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ: 

 

6
6 214,11 10

17,04 10 ɦ /ɫ.
0,828





    

 

8.2 ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɨɞɛɨɪ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ: 

ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɪɚɜɟɧ 614,11 10 ɉɚ ɫ;    ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɠɢɦɚɟɦɨɫɬɢ ɪɚɜɟɧ 0,99;z   ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ ɝɚɡɚ ɪɚɜɧɚ 

419,91 Ⱦɠ/ ɤɝ Ʉ;R   ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɞɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɚ ɝɚɡɚ 

1;ȽK    ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɜɧɚ 31400000ɦ /ɫɭɬ;ɫɭɬQ   ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ 

ɜɯɨɞɟ ɪɚɜɧɨ 0,5 Ɇɉɚ;ɜхɊ  ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ 3 Ɇɉɚ.ɜыхP   

Ɉɩɪɟɞɟɥɢɦ ɫɬɟɩɟɧɶ ɫɠɚɬɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɜых

ɜх

Ɋ
Ɋ

   ,                                                                                                          (12) 

 

ɝɞɟ 3 ɆɉɚɜыхP  – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ; 

      0,5 ɆɉɚɜхɊ  – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɧɚ ɜɯɨɞɟ. 

 

3
6

0,5
   . 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɜɵɛɢɪɚɟɦ ɤɨɦɩɪɟɫɫɨɪ ɰɟɧɬɪɨɛɟɠɧɵɣ ɤɨɦɩɪɟɫɫɨɪ 

Ʉ320-131, ɜɵɩɭɫɤɚɟɦɵɣ ɤɨɦɩɚɧɢɟɣ ȺɈ «Ɋɗɉ ɏɨɥɞɢɧɝ».  

ɉɪɢɦɟɪ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

  

Ɋɢɫɭɧɨɤ 7 – ɐɟɧɬɪɨɛɟɠɧɵɣ ɤɨɦɩɪɟɫɫɨɪ 

 

ɇɚɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ – ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɫɠɚɬɢɹ ɩɨɩɭɬɧɨɝɨ 

ɝɚɡɚ. Ʉɨɦɩɪɟɫɫɨɪ ɜɵɩɨɥɧɟɧ ɜ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. ȿɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɨɦ ɩɨɦɟɳɟɧɢɢ ɤɥɚɫɫɚ ȼ-1Ⱥ ɫ 

ɤɚɬɟɝɨɪɢɟɣ ɢ ɝɪɭɩɩɨɣ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɦɟɫɢ 2Ɍ-2. 

Ʉɨɦɩɪɟɫɫɨɪ – ɞɜɭɯɰɢɥɢɧɞɪɨɜɵɣ, ɞɜɭɯɫɟɤɰɢɨɧɧɵɣ, 

ɬɪɢɧɚɞɰɚɬɢɫɬɭɩɟɧɱɚɬɵɣ. 

Ʉɨɦɩɪɟɫɫɨɪ Ʉ320-131-1 ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɩɨɞ ɪɚɡɦɟɪɵ ɮɭɧɞɚɦɟɧɬɚ 

ɚɝɪɟɝɚɬɨɜ Ʉ380-103-1 ɢ Ʉ354-101-1, ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ 

ɩɪɨɢɡɜɟɫɬɢ ɡɚɦɟɧɭ ɫɬɚɪɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ [16]. 

ɉɨɞɛɨɪ ɫɟɩɚɪɚɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɝɚɡɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɟɩɚɪɚɬɨɪɨɜ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɫɨɛɫɬɜɟɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ɋɬɨɢɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɞɛɨɪ ɫɟɩɚɪɚɬɨɪɚ ɡɚɜɢɫɢɬ ɢ ɨɬ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ.  
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ɉɨ ɞɚɧɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɪɟɞɥɨɠɟɧɢɸ ɬɪɟɛɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɫɟɩɚɪɚɬɨɪɵ: 

–  ɫɟɩɚɪɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ; 

– ɫɟɩɚɪɚɬɨɪ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɞɜɭɯɮɚɡɧɵɣ; 

– ɫɟɩɚɪɚɬɨɪ ɜɯɨɞɧɨɣ ɞɜɭɯɮɚɡɧɵɣ; 

ɉɪɨɢɡɜɟɞɟɦ ɩɨɞɛɨɪ ɫɟɩɚɪɚɬɨɪɨɜ. 

Ʉɚɠɞɵɣ ɫɟɩɚɪɚɬɨɪ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

– ɨɛɴɟɦ  316 ɦ ;V   

– ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ;P   

– ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɟ ɦɟɧɟɟ 360000ɦ /ɱ.Q   

ɉɨ ɷɬɢɦ ɞɚɧɧɵɦ ɩɨɞɛɢɪɚɟɦ ɬɪɟɯɮɚɡɧɵɣ, ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɞɜɭɯɮɚɡɧɵɣ ɢ 

ɜɯɨɞɧɨɣ ɞɜɭɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɞɜɭɯɮɚɡɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɫɞɟɥɚɧ ɜɵɛɨɪ ɜ ɫɬɨɪɨɧɭ ɫɟɩɚɪɚɬɨɪɚ 

Ƚɋ-2-6,3 – 1600 ɮɢɪɦɵ Razmash. Ⱦɚɧɧɚɹ ɮɢɪɦɚ ɹɜɥɹɟɬɫɹ ɧɚɞɟɠɧɵɦ 

ɩɨɫɬɚɜɳɢɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɮɬɟɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɨɦɢɦɨ ɷɬɨɝɨ 

ɫɟɩɚɪɚɬɨɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɡɚɹɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ [17]. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɩɚɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ⱦɢɚɦɟɬɪ, ɦɦ 1600 

Ɉɛɴɟɦ, ɦ3 8 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ 6,3 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɝɚɡɭ, ɦ3/ɱ 114805 

 

ɂɡɨɛɪɚɠɟɧɢɟ ɫɟɩɚɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.  



 
45 

 

 

Ɋɢɫɭɧɨɤ 8 – Ƚɚɡɨɜɵɣ ɞɜɭɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ 

 

Ⱦɚɥɟɟ ɩɨɛɟɪɟɦ ɬɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ.  

ȼɵɛɨɪ ɫɞɟɥɚɧ ɜ ɫɬɨɪɨɧɭ ɫɟɩɚɪɚɬɨɪɚ ɤɨɦɩɚɧɢɢ ɏɢɦɦɚɲ. Ɍɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɟɯɮɚɡɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

 

Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ⱦɢɚɦɟɬɪ, ɦɦ 1600 

Ɉɛɴɟɦ, ɦ3 12 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ 6,3 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɝɚɡɭ, ɦ3/ɱ 110000 

 

ɂɡɨɛɪɚɠɟɧɢɟ ɫɟɩɚɪɚɬɨɪɚ ɬɪɟɯɮɚɡɧɨɝɨ ɝɚɡɨɜɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 9. 
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Ɋɢɫɭɧɨɤ 9 – ɋɟɩɚɪɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ 

 

Ⱦɚɥɟɟ ɩɪɨɜɟɞɟɦ ɩɨɞɛɨɪ ɝɚɡɨɩɨɪɲɧɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

ȼɵɛɨɪ ɫɞɟɥɚɧ ɜ ɫɬɨɪɨɧɭ ɝɚɡɨɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɨɞɟɥɢ AKSA ACG 1400 

ɤɨɦɩɚɧɢɢ Ƚɟɧɦɨɬɨɪɫ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɚɡɨɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ɍɢɩ ɝɚɡɨɜɵɣ, 4-ɬɚɤɬɧɵɣ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɞɜɢɝɚɬɟɥɹ V-ɨɛɪɚɡɧɵɣ, ɫ ɭɝɥɨɦ 60 

ɑɢɫɥɨ ɰɢɥɢɧɞɪɨɜ 16 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ, ɥ 60 

Ɉɫɧɨɜɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 1442 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ 13,7:1 

Ɋɟɝɭɥɹɬɨɪ ɨɛɨɪɨɬɨɜ ɷɥɟɤɬɪɨɧɧɵɣ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɋ 432 

 

ɂɡɨɛɪɚɠɟɧɢɟ ɝɚɡɨɩɨɪɲɧɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 10. 
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Ɋɢɫɭɧɨɤ 10 – Ƚɚɡɨɩɨɪɲɧɟɜɨɣ ɝɟɧɟɪɚɬɨɪ 

 

Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɢɦ ɩɨɞɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɛɵɥ ɜɵɛɪɚɧ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ Yutong YE2 (ɧɚɩɪɹɠɟɧɢɟ 

380 ȼ, 1400 ɨɛ/ɦɢɧ ɜɯɨɞɧɚɹ ɫɤɨɪɨɫɬɶ). 

ɂɡɨɛɪɚɠɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 

Ɋɢɫɭɧɨɤ 11 – ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɟɞɟɦ ɜɵɛɨɪ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ȼɵɛɨɪ ɫɞɟɥɚɧ ɜ ɫɬɨɪɨɧɭ 

ɚɩɩɚɪɚɬɚ ɫ U-ɨɛɪɚɡɧɵɦɢ ɬɪɭɛɚɦɢ ɉɟɧɡɟɧɫɤɨɝɨ ɡɚɜɨɞɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. 
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ɂɡɨɛɪɚɠɟɧɢɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 12.  

 

 

Ɋɢɫɭɧɨɤ 12 – Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 

 

U-ɨɛɪɚɡɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɞɥɹ ɩɨɫɬɚɜɤɢ ɜ ɪɟɝɢɨɧɵ ɫ 

ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɬɟɩɥɵɦ, ɭɦɟɪɟɧɧɵɦ ɢ ɯɨɥɨɞɧɵɦ ɤɥɢɦɚɬɨɦ. 

Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɢɦ ɩɨɞɛɨɪ ȺȼɈ. ȼɵɛɨɪ ɫɞɟɥɚɧ ɜ ɫɬɨɪɨɧɭ Ⱥɩɩɚɪɚɬɚ 

ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ «ȿȼɊɈɆȺɒ». 

Ⱥɩɩɚɪɚɬ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ȺȼɈ ȿȼɊɈɆȺɒ (ɪɢɫɭɧɨɤ 13) 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɨɪɨɬɧɨɝɨ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 

ɧɟɚɝɪɟɫɫɢɜɧɵɯ ɠɢɞɤɨɫɬɟɣ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɢɥɢ ɢɧɨɦ ɩɪɨɦɵɲɥɟɧɧɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ [18]. 

 

 

Ɋɢɫɭɧɨɤ 13 – Ⱥɩɩɚɪɚɬ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ  
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Ⱦɚɥɟɟ ɩɨɞɛɟɪɟɦ ɧɚɫɨɫɵ, ɞɥɹ ɨɬɤɚɱɤɢ ɠɢɞɤɨɫɬɢ ɨɬ ɤɨɦɩɪɟɫɫɨɪɨɜ ɜ 

ɞɪɟɧɚɠɧɭɸ ɟɦɤɨɫɬɶ. ȼɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɫɬɨɪɨɧɭ ɡɭɛɱɚɬɨɝɨ ɨɛɴɟɦɧɨɝɨ 

ɦɨɧɨɛɥɨɱɧɨɝɨ ɧɚɫɨɫ ɧɚɫɨɫɚ Calpeda I 25/4/A. ɂɡɨɛɪɚɠɟɧɢɟ ɧɚɫɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 14. 

 

Ɋɢɫɭɧɨɤ 14 – ɇɚɫɨɫ ɦɧɨɝɨɛɥɨɱɧɵɣ 

 

Ɉɫɭɳɟɫɬɜɢɦ ɩɨɞɛɨɪ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ. ɉɨ ɩɚɬɟɧɬɭ ɬɪɟɛɭɟɬɫɹ 

ɞɜɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɚ. ɂɯ ɜɵɛɨɪ ɡɚɜɢɫɢɬ ɨɬ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɥɢɛɨ 

ɠɢɞɤɨɫɬɢ ɢ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ D = 100 ɦɦ; P = 3,1 Ɇɉɚ. 

Ɂɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɬɚɤɨɟ ɩɨɬɨɦɭ, ɱɬɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɞɥɹ 

ɨɬɜɨɞɚ ɤɨɧɞɟɧɫɚɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɦɟɧɧɨ ɬɚɤɚɹ ɬɪɭɛɚ, ɧɚ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɦɵ 

ɩɪɢɦɟɧɢɦ ɷɬɭ ɠɟ ɬɪɭɛɭ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɢɯ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɦ ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɪɭɠɢɧɧɵɣ 

ɮɥɚɧɰɟɜɵɣ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɬɤɪɵɜɚɧɢɹ ɬɢɩɚ 17ɫ16ɧɠ 

Ⱦɭ100 Ɋɭ63. ɉɪɢɦɟɪ ɤɥɚɩɚɧɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɩɪɭɠɢɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 15. 

 

 

Ɋɢɫɭɧɨɤ 15 – ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 



 
50 

 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7. 

 

Ɍɚɛɥɢɰɚ 7 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ⱦɭ (DN) ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɡɦɟɪ ɜɯɨɞ: 100 ɦɦ 

Ɋɭ (PN) ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ – ɜɯɨɞ: 63 ɤɝɫ/ɫɦ2 

Ⱦɭ (DN) ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɡɦɟɪ – ɜɵɯɨɞ: 100 ɦɦ 

Ɋɭ (PN) ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ – ɜɵɯɨɞ:  40 ɤɝɫ/ɫɦ2 

Ɉɛɨɡɧɚɱɟɧɢɟ ɬɢɩɚ (ɬɚɛɥɢɰɚ ɮɢɝɭɪ) 17ɫ16ɧɠ 

Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɍ1 

Ɇɚɬɟɪɢɚɥ ɤɨɪɩɭɫɚ ɫɬɚɥɶ 20Ʌ 

Ɍɢɩ ɭɩɪɚɜɥɟɧɢɹ Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣɪɭɱɧɨɣ 

Ɍɢɩ ɤɨɪɩɭɫɚ ɥɢɬɨɣ ɪɚɡɛɨɪɧɵɣ 

Ɍɢɩ ɡɚɬɜɨɪɚ Ɂɨɥɨɬɧɢɤɨɜɵɣ 

Ɍɢɩ ɭɩɥɨɬɧɟɧɢɹ ɦɟɬɚɥɥ ɩɨ ɦɟɬɚɥɥɭ 

ȼɢɞ ɞɟɣɫɬɜɢɹ (ɩɨɥɨɠɟɧɢɟ) ɉɪɹɦɨɣ 

 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɡɚɳɢɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ 

ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɪɟɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɛɪɨɫɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɜ ɚɬɦɨɫɮɟɪɭ ɢɥɢ 

ɨɬɜɨɞɹɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ. ɉɨɫɥɟ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɞɨ ɧɭɠɧɨɝɨ ɩɪɟɞɟɥɚ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɩɪɟɤɪɚɳɚɟɬ ɫɛɪɨɫ ɫɪɟɞɵ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ 

ɢɫɩɪɚɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɤɥɚɩɚɧ ɢɦɟɟɬ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ 

ɪɭɱɧɨɝɨ ɨɬɤɪɵɜɚɧɢɹ ɢ ɩɪɨɞɭɜɤɢ [19]. 

Ɍɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɝɚɡɚ ɩɨɞɛɢɪɚɟɦ ɩɨ ȽɈɋɌ 20295 – 85. 

ɂɫɯɨɞɹ ɢɡ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ 3 Ɇɉɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 1470720 ɦ3/ɱ 

ɛɭɞɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɡɹɬɶ ɬɪɭɛɭ Ⱦɭ325ɯ8 ɫ ɦɚɪɤɨɣ ɫɬɚɥɢ 09Ƚ2ɋ [15]. Ⱦɥɹ 

ɨɬɜɨɞɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɞɛɢɪɚɟɦ ɬɪɭɛɭ ɩɨ ȽɈɋɌ 3262 – 75 Ⱦɭ100ɯ4,5 ɫ ɦɚɪɤɨɣ 

ɫɬɚɥɢ ɋɬ3ɫɩ. 



 
51 

 

ɉɨ ɩɚɬɟɧɬɭ ɞɥɹ ɨɬɜɨɞɚ ɤɨɧɞɟɧɫɚɬɚ ɫ ɫɟɩɚɪɚɬɨɪɚ ɫɟɬɱɚɬɨɝɨ ɢ ɰɢɤɥɨɧɧɨɝɨ 

ɩɵɥɟɭɥɨɜɢɬɟɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɪɟɧɚɠɧɚɹ ɩɨɞɡɟɦɧɚɹ ɟɦɤɨɫɬɶ. ȿɦɤɨɫɬɶ 

ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 16. 

ȿɟ ɩɨɞɛɨɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɍ 3600-013-00220575 – 

2002.  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɨɞɛɢɪɚɟɦ ȿɉ 12,5-2000-1-1(2)(3)-Ɍ-Ʉ [17]. 

 

 

Ɋɢɫɭɧɨɤ 16 – ȿɦɤɨɫɬɶ ɩɪɢɟɦɧɚɹ 

 

Ɍɚɤɠɟ ɞɪɟɧɚɠɧɚɹ ɟɦɤɨɫɬɶ ɨɫɧɚɳɟɧɚ ɩɨɥɭɩɨɝɪɭɠɧɵɦ ɧɚɫɨɫɨɦ ɞɥɹ ɨɬɤɚɱɤɢ 

ɤɨɧɞɟɧɫɚɬɚ ɜ ɚɜɬɨɰɢɫɬɟɪɧɵ. ɉɪɢɦɟɪ ɩɨɥɭɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 17. 

 

 

Ɋɢɫɭɧɨɤ 17 – ɉɨɥɭɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ 
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ɉɨ ɬɟɯɧɢɱɟɫɤɢɦ ɧɨɪɦɚɦ ɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɞɨɥɠɧɚ ɫɬɨɹɬɶ 

ɡɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ. ȼ ɫɥɭɱɚɟ ɝɚɡɨɩɪɨɜɨɞɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ ɹɜɥɹɟɬɫɹ 

ɲɚɪɨɜɨɣ ɤɪɚɧ. ɉɪɢɦɟɪ ɲɚɪɨɜɨɝɨ ɤɪɚɧɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 18. 

ȼɵɛɢɪɚɟɦ ɲɚɪɨɜɵɣ ɤɪɚɧ ɮɢɪɦɵ Broenballomax, ɨɧ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɞɢɚɦɟɬɪɭ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɞɚɜɥɟɧɢɸ ɝɚɡɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɬɪɭɛɭ. 

 

 

Ɋɢɫɭɧɨɤ 18 – Ʉɪɚɧ ɲɚɪɨɜɵɣ 

 

Ʉɨɪɩɭɫ ɤɪɚɧɚ ɜɵɩɨɥɧɟɧ ɢɡ ɫɬɚɥɢ 09Ƚ2ɋ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥ ɜɵɩɨɥɧɟɧ ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɸɯɨɞɢɦɨɝɨ ɞɥɹ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɜ ɩɪɨɲɨɣ ɝɥɚɜɟ ɪɚɛɨɬɵ. 
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9 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɞɥɹ ɦɨɧɬɚɠɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɭɸɦɛɢɧɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ 

ɨɛɫɥɭɠɢɜɚɧɢɟ. 

 

9.1 Ɋɚɫɱɟɬ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɍɉȽ 

 

ȼ ɬɚɛɥɢɰɟ 8 ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɢɫɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ 

ɦɨɧɬɚɠɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. 

 

Ɍɚɛɥɢɰɚ 8 – ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɦɨɧɬɚɠɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-

ɜɨ 

ɐɟɧɚ ɡɚ 

ɟɞ. ɫ 

ɇȾɋ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 

ɫ ɇȾɋ, 

ɪɭɛ. 

ɂɫɬɨɱɧɢɤ 

ɐɟɧɬɪɨɛɟɠɧɵɣ 

ɤɨɦɩɪɟɫɫɨɪ 

2 5040000 10080000 ɋɫɵɥɤɚ 

Ɍɪɟɯɮɚɡɧɵɣ 

ɫɟɩɚɪɚɬɨɪ  

1 549000 549000 ɋɫɵɥɤɚ 

Ⱦɜɭɯɮɚɡɧɵɣ 

ɫɟɩɚɪɚɬɨɪ 

2 549000 1098000 ɋɫɵɥɤɚ 

Ƚɚɡɨɩɨɪɲɧɟɜɨɣ 

ɝɟɧɟɪɚɬɨɪ 

1 26440 26440 ɋɫɵɥɤɚ 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥ

ɶ ɩɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ Yutong YE2 

1 150000 150000 ɋɫɵɥɤɚ 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 

ɫ U-ɨɛɪɚɡɧɵɦɢ 

ɬɪɭɛɚɦɢ 

1 140000 140000 ɋɫɵɥɤɚ 

ȺȼɈ-260-14/6 1 950190 950190 ɋɫɵɥɤɚ 

https://russian.alibaba.com/product-detail/compressed-natural-gas-suppliers-centrifugal-compressor-60571979444.html?spm=a2700.8699010.normalList.11.155b6814OGq2GG&s=p
https://rzmash.ru/separatory/separator-tfs/
https://rzmash.ru/separatory/gazovye-separatory-setchatye-gs-1-i-gs-2/
https://dizelnye-generatory.com/gazoporshnevye-elektrostrantsii/aksa-acg-1400/
http://allbuyshop.ru/goods/60305383203
https://krasnoyarsk.penzahim.ru/teploobmennoe-oborudovanie/teploobmenniki-s-u-obraznymi-trubami/
https://www.evromash.ru/catalog/venti/vg/drycoolers/
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-

ɜɨ 

ɐɟɧɚ ɡɚ 

ɟɞ. ɫ 

ɇȾɋ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 

ɫ ɇȾɋ, 

ɪɭɛ. 

ɂɫɬɨɱɧɢɤ 

Ɂɭɛɱɚɬɵɣ 

ɨɛɴɟɦɧɵɣ 

ɦɨɧɨɛɥɨɱɧɵɣ 

ɧɚɫɨɫ Calpeda I 

25/4/A 

2 41832 83664 ɋɫɵɥɤɚ 

Ʉɥɚɩɚɧ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ

ɧɵɣ ɩɪɭɠɢɧɧɵɣ 

ɭɝɥɨɜɨɣ ɫɬɚɥɶ 

17ɫ6ɧɠ 

Ⱦɭ100ɯ150 Ɋɭ16 

3 55731 167193 ɋɫɵɥɤɚ 

Ⱦɪɟɧɚɠɧɚɹ 

ɟɦɤɨɫɬɶ ȿɉ  

2 198700 397400 ɋɫɵɥɤɚ 

ɉɨɥɭɩɨɝɪɭɠɧɨɣ 

ɧɚɫɨɫ 

2 73547 147094 ɋɫɵɥɤɚ 

ɒɚɪɨɜɵɣ ɤɪɚɧ 18 58746 1057746 ɋɫɵɥɤɚ 

ɂɬɨɝɨ  14846727  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɢɥɚ 14846727 ɪɭɛɥɟɣ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɝɚɡɨɩɪɨɜɨɞɵ  Ⱦɭ 325ɯ8 ɢɦɟɸɬ ɫɭɦɚɪɧɭɸ ɞɥɢɧɭ 984 ɦ, 

ɬɪɭɛɨɩɪɨɜɨɞɵ ɞɥɹ ɨɬɜɨɞɚ ɤɨɧɞɟɫɚɬɚ Ⱦɭ100ɯ4,5 ɢɦɟɸɬ ɞɥɢɧɭ 120 ɦ. 

ɉɨɫɬɚɜɳɢɤɨɦ ɬɪɭɛ ɹɜɥɹɟɬɫɹ ɈɈɈ ɉɄɎ «ɐɜɟɬɧɚɹ ɦɟɬɚɥɥɭɪɝɢɹ». ɋɬɨɢɦɨɫɬɶ 

ɬɪɭɛ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 9. 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɞɥɹ ɦɨɧɬɚɠɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ Ʉɭɸɦɛɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 

ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ. 

 

https://calpeda.su/catalog/podbor-nasosa-calpeda/odnostupenchatye/calpeda-i-ir-irr/calpeda-i-254a
https://www.santech.ru/catalog/337/341/i11335/
https://krasnoyarsk.promportal.su/goods/30736500/gorizontalnie-podzemnie-drenazhnie-emkosti-8-m3-tu-26-18-34-89.htm
https://krasnoyarsk.promportal.su/goods/24545752/polupogruzhnoy-nasos-calpeda-sc-50-1250.htm
https://lunda.ru/catalog/category/c1105/product/kran-broen-ballomax_9700.html
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Ɍɚɛɥɢɰɚ 9 – ɋɬɨɢɦɨɫɬɶ ɬɪɭɛ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

ɇɚɢɦɟɧɨ-

ɜɚɧɢɟ 

Ⱦɥɢɧɚ 

ɨɞɧɨɣ 

ɬɪɭɛɵ, 

ɦ 

Ʉɨɥɢɱɟɫ-

ɬɜɨ ɬɪɭɛ 

Ɇɚɫɫɚ 

ɨɞɧɨɣ 

ɬɪɭɛɵ,

ɬ 

ɐɟɧɚ 1 ɬ 

ɬɪɭɛɵ, 

ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɫ 

ɇȾɋ, ɪɭɛ. 

ɂɫɬɨɱɧɢɤ ɰɟɧ 

Ⱦɭ 325ɯ8 12 82 0,75 94700 5824050 http://www.procvet

met.com/goods/9490

7404-

truba_325kh8mm_0

9g2s 

Ⱦɭ100ɯ4,5 12 10 0,15 35500 63900 http://www.procvet

met.com/goods/8456

4054-

truba_f114kh4_0_go

st_10705_80_l_nem

ernaya_lezhalaya_ne

konditsiya 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɢɨɛɪɟɬɟɧɢɹ ɬɪɭɛ ɧɟɨɛɯɨɞɢɦɨ 5887950 ɪɭɛɥɟɣ. 

Ɍɚɤ ɤɚɤ ɜ ɪɚɛɨɬɟ ɩɨ ɦɨɧɬɚɠɭ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɱɟɥɨɜɟɤ, ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɧɨɜɧɨɝɨ ɮɨɧɚ ɬɪɭɞɚ ɩɪɢɦɟɦ ɫɪɟɞɧɸɸ ɡɚɪɩɥɚɬɭ ɩɨ 

ɞɚɧɧɵɦ Ɋɨɫɫɬɚɬɚ.  

ȼ ɬɚɛɥɢɰɟ 10 ɩɪɢɜɨɞɢɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ, ɡɚɧɢɦɚɸɳɟɝɨɫɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, ɫɪɟɞɧɹɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɮɨɧɞ 

ɨɩɥɚɬɵ ɬɪɭɞɚ, ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɢ ɜɵɩɥɚɬɵ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɬɪɚɜɦɚɬɢɡɦ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɪɢɫɤ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɢɞɟɬ 6 ɦɟɫɹɰɟɜ. Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ 1 ɜɚɯɬɭ 

ɫɨɫɬɚɜɥɹɟɬ 70 ɱɟɥɨɜɟɤ.  

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɫɨɫɬɚɜɥɹɸɬ 30 % ɨɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ.  

Ⱦɚɧɧɵɟ ɪɚɛɨɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ 

[20]. 
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ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ – 0,4 % ɨɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ [21]. 

ɂɫɬɨɱɧɢɤ ɫɪɟɞɧɟɣ ɡɚɪɩɥɚɬɭ ɧɟɮɬɹɧɨɣ ɨɬɪɚɫɥɢ [22]. 

 

Ɍɚɛɥɢɰɚ 10 – Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 

ɉɨɤɚɡɚɬɟɥɢ 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ, ɱɟɥ. 

ɜɫɟɝɨ ɜ 1 ɜɚɯɬɭ 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ 140 70 

ɋɪɟɞɧɹɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɜ ɦɟɫɹɰ, ɬɵɫ. ɪɭɛ. ɫɨɝɥɚɫɧɨ 

ɞɚɧɧɵɦ Ɋɨɫɫɬɚɬɚ (ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ) 
153 153 

ɎɈɌ, ɬɵɫ. ɪɭɛ 21420 10710 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɬɵɫ. ɪɭɛ. 6426 3213 

ȼɵɩɥɚɬɵ ɡɚ ɬɪɚɜɦɚɬɢɡɦ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥ. ɪɢɫɤ, ɬɵɫ. ɪɭɛ. 856,8 428,4 

ɂɬɨɝɨ, ɬɵɫ. ɪɭɛ. 28702,8 14351,4 

 

Ɉɞɧɚ ɜɚɯɬɚ – ɨɞɢɧ ɦɟɫɹɰ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɧɚɱɟɧɢɟ ɜɵɩɥɚɬ ɩɨ ɨɫɧɨɜɧɨɦɭ ɮɨɧɞɭ ɬɪɭɞɚ ɡɚ ɜɟɫɶ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

14351,4*6 = 86108,4 ɬɵɫ. ɪɭɛ. 

Ⱦɚɥɟɟ ɜ ɬɚɛɥɢɰɟ 11 ɩɪɟɞɫɬɚɜɢɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɤɚɩɢɬɚɥɶɧɵɦ 

ɜɥɨɠɟɧɢɹɦ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. 

 

Ɍɚɛɥɢɰɚ 11 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɤɚɩɢɬɚɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ 

№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɥɨɠɟɧɢɣ 

ɋɭɦɦɚ, ɬɵɫ. 

ɪɭɛ. 

1 Ɂɚɬɪɚɬɵ ɧɚ ɬɪɭɛɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ  20734,677 

2 Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 64260 

3 ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 19278 

4 ȼɵɩɥɚɬɵ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɬɪɚɜɦɚɬɢɡɦ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɪɢɫɤ 2570,4 

ɂɬɨɝɨ: 
106843,077 
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ɇɢɠɟ ɩɪɢɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɞɢɚɝɪɚɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ (ɫɦ. ɪɢɫɭɧɨɤ 19). 

 

 

Ɋɢɫɭɧɨɤ 19  ɋɬɪɭɤɬɭɪɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɍɉȽ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɢɥɢ 106843,077 

ɬɵɫ. ɪɭɛɥɟɣ. 

 

9.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɍɉȽ 

 

Ɋɚɫɱɟɬɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ 

ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɜɵɩɨɥɧɟɧɵ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢ ɫɬɨɢɦɨɫɬɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɭɱɬɟɧɵ ɜɫɟ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɫɛɨɪɨɜ ɜ ɛɸɞɠɟɬɵ ɪɚɡɥɢɱɧɵɯ 

ɭɪɨɜɧɟɣ, ɨɬɧɟɫɟɧɢɟ ɤɨɬɨɪɵɯ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ Ɂɚɤɨɧɚɦɢ ɢ ɉɨɫɬɚɧɨɜɥɟɧɢɹɦɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ. 

Ɋɚɫɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɫɥɟɞɭɸɳɢɦ ɷɥɟɦɟɧɬɚɦ: 
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ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɫɨɰɢɚɥɶɧɵɟ ɜɵɩɥɚɬɵ, 

ɚɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 12.  

 

Ɍɚɛɥɢɰɚ 12 – Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ 

Ⱦɨɥɠɧɨɫɬɶ 
Ʉɨɥ- 

ɜɨ 

Ɉɤɥɚɞ, 

ɬɵɫ. ɪɭɛ. 

 

Ɋɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

30 % ɨɬ 

ɨɤɥɚɞɚ, ɬɵɫ. 

ɪɭɛ. 

ɋɟɜɟɪɧɚɹ 

ɧɚɞɛɚɜɤɚ 

50 % ɨɬ 

ɨɤɥɚɞɚ, 

ɬɵɫ. ɪɭɛ. 

ɂɬɨɝɨ ɡɚ 

ɦɟɫɹɰ ɧɚ 

ɨɞɧɨɝɨ 

ɪɚɛɨɬɧɢɤɚ, 

ɬɵɫ. ɪɭɛ. 

Ƚɨɞɨɜɨɣ 

ɮɨɧɞ 

ɨɫɧɨɜɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ,. 

ɬɵɫ. ɪɭɛ. 

Ɇɚɫɬɟɪ 4 120 36 60 216 864 

Ɇɚɲɢɧɢɫɬ 

ɤɨɦɩɪɟɫɫɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 

4 80 

24 40 144 576 

ɋɥɟɫɚɪɶ-

ɪɟɦɨɧɬɧɢɤ 
4 82 

24,6 41 147 590,4 

Ɉɩɟɪɚɬɨɪ Ɍɍ 4 85 25,5 42,5 153 612 

ɂɬɨɝɨ: 12  2642,4 

 

Ɂɚɪɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɡɚ ɦɟɫɹɰ ɪɚɜɧɵ: 

– ɦɚɫɬɟɪ 120000 ɪɭɛ.  

– ɦɚɲɢɧɢɫɬ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 80000 ɪɭɛ. 

– ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ 82000 ɪɭɛ. 

– ɨɩɟɪɚɬɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 85000 ɪɭɛ. 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɫɨɫɬɚɜɥɹɸɬ 30 % ɨɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ.  

Ɂɚɬɪɚɬɵ ɧɚ ɜɡɧɨɫɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 

Ⱦɚɧɧɵɟ ɪɚɛɨɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ  

ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ – 0,4 % ɨɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 
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Ɍɚɛɥɢɰɚ 13 – ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɢ ɜɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ 

ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚɬɪɚɬ, ɬɵɫ. ɪɭɛ. 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 792,720 

ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ 

ɫɥɭɱɚɟɜ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 105,688 

ɂɬɨɝɨ: 898,408 

  

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ Аɦɨɪɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɥɢɧɟɣɧɵɦ 

ɦɟɬɨɞɨɦ ɩɨ ɮɨɪɦɭɥɟ:  

 

100%
Ɉɋ ɜ

Аɦɨɪɬ
ɋ ɇ

                                                                                                  (17) 

 

ɝɞɟ Ɉɋɋ  –  ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ; 

     ɜɇ  – ɝɨɞɨɜɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, %. 

 

100

.ɜɇ
ɋɪ ɫɥɭɠɛы

  

 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 14.  

 

Ɍɚɛɥɢɰɚ 14 – Ɋɚɫɱɟɬ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɨɢɦɨɫɬɶ 

ɛɟɡ ɇȾɋ, 

ɪɭɛ. 

ɋɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰ

ɢɢ, ɥɟɬ 

Ƚɨɞɨɜɚɹ ɧɨɪɦɚ 

ɚɦɨɪɬɢɡɚɰɢɢ, % 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧ-

ɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɪɭɛ. 

Ɍɪɭɛɚ Ⱦɭ 325ɯ8 4853375 15 6,67 727642,43 

Ɍɪɭɛɚ Ⱦɭ100ɯ4,5 53250 15 6,67 7983,51 

ɐɟɧɬɪɨɛɟɠɧɵɣ 

ɤɨɦɩɪɟɫɫɨɪ 8400000 

15 

6,67 1259370,31 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 14 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɨɢɦɨɫɬɶ 

ɛɟɡ ɇȾɋ, 

ɪɭɛ. 

ɋɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰ

ɢɢ, ɥɟɬ 

Ƚɨɞɨɜɚɹ ɧɨɪɦɚ 

ɚɦɨɪɬɢɡɚɰɢɢ, % 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧ-

ɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɪɭɛ. 

Ɍɪɟɯɮɚɡɧɵɣ 

ɫɟɩɚɪɚɬɨɪ  457500 

12 

8,33 54921,97 

Ⱦɜɭɯɮɚɡɧɵɣ 

ɫɟɩɚɪɚɬɨɪ 915000 

12 

8,33 109843,94 

Ƚɚɡɨɩɨɪɲɧɟɜɨɣ 

ɝɟɧɟɪɚɬɨɪ 

22033,3333

3 

10 

10 2203,33 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

Yutong YE2 125000 

12 

8,33 15006 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɫ U-

ɨɛɪɚɡɧɵɦɢ ɬɪɭɛɚɦɢ 

116666,666

7 

15 

6,67 17491,25 

ȺȼɈ-260-14/6 791825 15 6,67 118714,39 

Ɂɭɛɱɚɬɵɣ ɨɛɴɟɦɧɵɣ 

ɦɨɧɨɛɥɨɱɧɵɣ ɧɚɫɨɫ 

Calpeda I 25/4/A 69720 

10 

10 6972 

Ʉɥɚɩɚɧ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 

ɩɪɭɠɢɧɧɵɣ ɭɝɥɨɜɨɣ 

ɫɬɚɥɶ 17ɫ6ɧɠ 

Ⱦɭ100ɯ150 Ɋɭ16 139327,5 

8 

12,5 11146,2 

Ⱦɪɟɧɚɠɧɚɹ ɟɦɤɨɫɬɶ 

ȿɉ  

331166,666

7 

12 

8,33 39755,9 

ɉɨɥɭɩɨɝɪɭɠɧɨɣ 

ɧɚɫɨɫ 

122578,333

3 

10 

10 12257,83 

ɒɚɪɨɜɵɣ ɤɪɚɧ 881455 15 6,67 132152,17 

ɂɬɨɝɨ  2515461,23 

 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 5 % 

ɨɬ ɩɨɥɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɫɦ. ɬɚɛɥɢɰɭ 15). 
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Ɍɚɛɥɢɰɚ 15 – Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɨɢɦɨɫɬɶ ɛɟɡ ɇȾɋ, 

ɪɭɛ. 

ɋɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭɳɢɣ 

ɪɟɦɨɧɬ,. ɪɭɛ. 

Ɍɪɭɛɚ Ⱦɭ 325ɯ8 4853375 242668,8 

Ɍɪɭɛɚ Ⱦɭ100ɯ4,5 53250 2662,5 

ɐɟɧɬɪɨɛɟɠɧɵɣ ɤɨɦɩɪɟɫɫɨɪ 8400000 420000 

Ɍɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ  457500 22875 

Ⱦɜɭɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ 915000 45750 

Ƚɚɡɨɩɨɪɲɧɟɜɨɣ ɝɟɧɟɪɚɬɨɪ 22033,33333 1101,667 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ Yutong YE2 125000 6250 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɫ U-ɨɛɪɚɡɧɵɦɢ 

ɬɪɭɛɚɦɢ 116666,6667 5833,333 

ȺȼɈ-260-14/6 791825 39591,25 

Ɂɭɛɱɚɬɵɣ ɨɛɴɟɦɧɵɣ ɦɨɧɨɛɥɨɱɧɵɣ 

ɧɚɫɨɫ Calpeda I 25/4/A 69720 3486 

Ʉɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 

ɩɪɭɠɢɧɧɵɣ ɭɝɥɨɜɨɣ ɫɬɚɥɶ 17ɫ6ɧɠ 

Ⱦɭ100ɯ150 Ɋɭ16 139327,5 6966,375 

Ⱦɪɟɧɚɠɧɚɹ ɟɦɤɨɫɬɶ ȿɉ  331166,6667 16558,33 

ɉɨɥɭɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ 122578,3333 6128,917 

ɒɚɪɨɜɵɣ ɤɪɚɧ 881455 44072,75 

ɂɬɨɝɨ  863944,9 

 

Ʉ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɩɨɬɪɟɛɥɹɸɳɟɦɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɨɬɧɨɫɹɬɫɹ 

ɰɟɧɬɪɨɛɟɠɧɵɣ ɤɨɦɩɪɟɫɫɨɪ ɢ ɩɨɥɭɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 

ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɪɭɛ:  
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ɦ ȼ Э
э

ɩɞ

Ɇ К К t
З

К

  
 ,                                                                                        (18) 

 

ɝɞɟ  Ɇ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ; 

Кɦ= 0,6 – 0,7– ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 

Кȼ = 0,6 – 0,8– ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɨ 

ɜɪɟɦɟɧɢ; 

Кɩɞ – 0,85…0,95– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 

tɷ– ɫɬɨɢɦɨɫɬɶ 1 ɤȼɬ.ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ ; 

ɋɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 16 

 

Ɍɚɛɥɢɰɚ 16 – ɋɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ȼɢɞ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ.ɱ  
Ɇɨɳɧɨɫɬɶ, 

ɤȼɬ 

ɋɭɦɦɚ ɜ 

ɝɨɞ, 

ɪɭɛ 

ɐɟɧɬɪɨɛɟɠɧɵɣ 

ɤɨɦɩɪɟɫɫɨɪ 
4,14 

55 1994652 

ɇɚɫɨɫ 

ɩɨɥɭɩɨɝɪɭɠɧɨɣ 
0,5 18133,2 

ɂɬɨɝɨ:  2012785,2 

 

ɉɨɞɜɟɞɟɦ ɢɬɨɝ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ.  

Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ 

ɝɚɡɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 17. 
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Ɍɚɛɥɢɰɚ 17 – Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ  
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɋɭɦɦɚ, ɬɵɫ. ɪɭɛ. 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 2642,4 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 792,720 

ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 105,688 

Ⱥɦɨɪɬɢɡɚɰɢɹ 2515,46 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ 863,94 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 2012,79 

ɂɬɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 8933,998 

 

ɋɬɪɭɤɬɭɪɧɚɹ ɞɢɚɝɪɚɦɦɚ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 20. 

 

 

Ɋɢɫɭɧɨɤ 20 – ɋɬɪɭɤɬɭɪɚ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ  

 

9.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɜɵɝɨɞɵ ɍɉȽ 

 

ɉɨ ɩɨɫɬɚɧɨɜɥɟɧɢɸ ɩɪɚɜɢɬɟɥɶɫɬɜɚ «Ɉɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɢɫɱɢɫɥɟɧɢɹ ɩɥɚɬɵ ɡɚ 

ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɜɵɛɪɨɫɚɯ ɜ ɚɬɦɨɫɮɟɪɧɵɣ 

ɜɨɡɞɭɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ ɧɚ ɮɚɤɟɥɶɧɵɯ 

ɭɫɬɚɧɨɜɤɚɯ ɢ (ɢɥɢ) ɪɚɫɫɟɢɜɚɧɢɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ» ɡɚ ɫɠɢɝɚɧɢɟ ɝɚɡɚ ɜ 

ɮɚɤɟɥɚɯ ɢ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɤɨɦɩɚɧɢɹ ɨɛɹɡɚɧɚ ɩɥɚɬɢɬɶ 
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ɞɟɧɟɠɧɵɟ ɲɬɪɚɮɵ. ɍɫɥɨɜɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɨɛɳɟɝɨ 

ɨɛɴɟɦɚ ɫɠɢɝɚɧɢɹ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 18. ɋɬɚɜɤɢ 

ɩɥɚɬ ɡɚ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɚɱɢɫɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 13.09.2016 №913 (ɪɟɞ. ɨɬ 24.01.2020) «Ɉ 

ɫɬɚɜɤɚɯ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ» [23]. 

 

Ɍɚɛɥɢɰɚ 18 – ɋɬɚɜɤɢ ɩɥɚɬ ɡɚ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

Ʉɨɦɩɨɧɟɧɬ ɐɟɧɚ ɡɚ ɬɨɧɧɭ 

ɜɵɛɪɨɫɚ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ, ɪɭɛ 

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɚ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɬ 

ɐɟɧɚ ɡɚ ɜɵɛɪɨɫ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, 

ɪɭɛ 

Ɉɤɫɢɞ ɚɡɨɬɚ 93,5 1801,61 261950,535 

Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 138,8 11067,03 3756903,764 

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 1,6 85781,9 28451,04 

ɋɟɪɨɜɨɞɨɪɨɞ 686,2 12,78 17690,236 

Ⱦɢɨɤɫɢɞ ɫɟɪɵ 45,4 41099,4 3137112,76 

ɍɝɥɟɪɨɞ 1094,7 503,4 1095137,88 

ɂɬɨɝɨ   8297246,215 

 

ȼ ɢɬɨɝɟ ɝɨɞɨɜɚɹ ɫɭɦɦɚ ɲɬɪɚɮɨɜ ɡɚ ɜɵɛɪɨɫɵ ɫɨɫɬɚɜɥɹɟɬ 8297246,215 ɪɭɛ. 
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10 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 

ɭɫɬɚɧɨɜɤɟ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɢ ɦɟɬɨɞɨɜ ɡɚɳɢɬɵ ɨɬ ɧɢɯ ɧɚ ɨɫɧɨɜɟ ɬɪɟɛɨɜɚɧɢɣ 

ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

 

10.1 Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ  

 

ɉɪɢ ɫɨɨɪɭɠɟɧɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɭɫɬɚɧɨɜɤɢ ɢ ɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ: 

– ɮɢɡɢɱɟɫɤɢɟ; 

– ɯɢɦɢɱɟɫɤɢɟ; 

– ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ; 

– ɛɢɨɥɨɝɢɱɟɫɤɢɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɨɩɟɪɚɬɨɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ 

ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 19 [24]. 

 

Ɍɚɛɥɢɰɚ  19 – Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

Ɏɚɤɬɨɪɵ ɩɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɸ 

Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

Ɏɢɡɢɱɟɫɤɢɟ - ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ; 

- ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ; 

- ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ; 

- ɩɨɜɵɲɟɧɧɚɹ ɡɚɩɵɥɟɧɧɨɫɬɶ ɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɫɪɟɞɵ; 

- ɩɚɞɟɧɢɟ ɫ ɜɵɫɨɬɵ. 

ɏɢɦɢɱɟɫɤɢɟ - ȼɟɳɟɫɬɜɚ, ɨɛɥɚɞɚɸɳɢɟ ɬɨɤɫɢɱɧɵɦ ɢ ɪɚɡɞɪɚɠɚɸɳɢɦ ɞɟɣɫɬɜɢɟɦ ɧɚ 

ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. 

ɉɫɢɯɨɮɢɡɢɨɥɨɝ

ɢɱɟɫɤɢɟ 

- Ɏɢɡɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ; 

– ɧɟɪɜɧɨ-ɩɫɢɯɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ. 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ - ɍɤɭɫɵ ɧɚɫɟɤɨɦɵɯ. 
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ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ 1 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ 

ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ 

ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 0,4% ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ 

[25]. 

ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɭɫɬɚɧɨɜɤɟ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ: 

– ɜɡɪɵɜ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ; 

– ɜɵɛɪɨɫ ɝɚɡɚ ɫ ɜɨɡɝɨɪɚɧɢɟɦ ɢ ɛɟɡ ɧɟɝɨ; 

– ɪɚɡɪɭɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

Ⱦɚɧɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɨɩɚɫɧɵ ɞɥɹ ɱɟɥɨɜɟɤɚ, ɬɚɤ ɤɚɤ ɷɬɨ 

ɭɜɟɥɢɱɢɜɚɟɬ ɪɢɫɤ ɨɬɪɚɜɥɟɧɢɹ ɝɚɡɨɦ. Ɍɚɤ ɠɟ ɪɚɡɪɭɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɬɚɤ ɤɚɤ ɩɨɜɪɟɠɞɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɠɟɬ 

ɬɪɚɜɦɢɪɨɜɚɬɶ ɪɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ. 

Ⱦɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɚɧɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚɧɨɫɹɬ ɜɪɟɞ ɜ ɜɢɞɟ 

ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɫɚɦɵɦ ɨɩɚɫɧɵɦ ɹɜɥɹɟɬɫɹ ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 

 

10.2 ɂɧɠɟɧɟɪɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

ɉɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɧɚ ɨɛɴɟɤɬɟ 

ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɤɪɭɝɥɵɣ ɝɨɞ ɧɟɩɪɟɪɵɜɧɨ. 

Ʉɭɸɦɛɢɧɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɗɜɟɧɤɢɢ, ɧɚ ɜɨɫɬɨɤɟ ɨɬ 

ȿɧɢɫɟɹ ɤ ɫɟɜɟɪɭ ɨɬ Ⱥɧɝɚɪɵ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨ ɥɟɜɨɦɭ ɛɟɪɟɝɭ ɪɟɤɢ 

ɉɨɞɤɚɦɟɧɧɚɹ Ɍɭɧɝɭɫɤɚ. 

Ʉɥɢɦɚɬ ɞɚɧɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɪɟɡɤɨ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɍɟɪɪɢɬɨɪɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɜɬɨɪɠɟɧɢɹ 

ɯɨɥɨɞɧɵɯ ɚɪɤɬɢɱɟɫɤɢɯ ɦɚɫɫ ɜɨɡɞɭɯɚ ɫɨ ɫɬɨɪɨɧɵ ɋɟɜɟɪɧɨɝɨ Ʌɟɞɨɜɢɬɨɝɨ ɨɤɟɚɧɚ 

ɢ ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɬёɩɥɵɦ ɥɟɬɨɦ, ɚ 

ɬɚɤɠɟ ɛɨɥɶɲɢɦɢ ɝɨɞɨɜɵɦɢ ɢ ɫɭɬɨɱɧɵɦɢ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ. 
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ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 60 °ɋ ɞɨ 70 °ɋ ɫɟɜɟɪɧɵɯ ɲɢɪɨɬ, ɫɨɫɬɚɜɥɹɟɬ -10 ɋ. ɋɚɦɵɟ 

ɯɨɥɨɞɧɵɟ ɦɟɫɹɰɵ – ɞɟɤɚɛɪɶ, ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -26C, 

ɜɨɡɦɨɠɧɨ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɛɭɞɟɬ ɨɩɭɫɤɚɟɬɫɹ ɞɨ -60ɋ. ɍɫɬɨɣɱɢɜɵɣ 

ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɜ ɧɚɱɚɥɟ ɨɤɬɹɛɪɹ. Ɍɨɥɳɢɧɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɨɬ 1 

ɞɨ 3 ɦ. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 450 ɦɦ, ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 

ɜɟɬɪɚ ɪɚɜɧɚ 5…7 ɦ/ɫ [26]. 

Ⱦɥɹ ɨɛɨɝɪɟɜɚ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ ɧɚ ɨɛɴɟɤɬɟ ɭɫɬɚɧɨɜɥɟɧɵ ɜɚɝɨɧ-ɛɵɬɨɜɤɢ 

ɫ ɩɪɢɛɨɪɚɦɢ ɨɬɨɩɥɟɧɢɹ. Ɉɫɜɟɳɟɧɧɨɫɬɶ ɜ ɜɚɝɨɧɚɯ 50 Ʌɤ, ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɜɧɚ 20 

°ɋ. 

Ɉɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɪɚɡɦɟɳɟɧɵ ɩɨɞ ɫɜɟɬɨɜɵɦɢ ɩɪɨɟɦɚɦɢ ɜ ɦɟɫɬɚɯ, 

ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɨɫɦɨɬɪɚ, ɪɟɦɨɧɬɚ ɢ ɨɱɢɫɬɤɢ. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɪɚɡɦɟɳɚɬɶ 

ɩɪɢɛɨɪɵ ɨɬɨɩɥɟɧɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ (ɜ ɫɜɟɬɭ) ɦɟɧɟɟ 100 ɦɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ. 

 

10.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɦɟɳɟɧɢɸ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɍɤɪɵɬɢɟ ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɟɝɨ ɚɝɪɟɝɚɬɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɜɚɣɧɨɦ 

ɮɭɧɞɚɦɟɧɬɟ, ɧɚ ɜɵɫɨɬɟ 1...1,5 ɦ. ɉɥɨɳɚɞɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ 

ɫɨɫɬɚɜɥɹɟɬ 30...35 ɦ2. Ɉɛɴɟɦ ɪɚɛɨɱɟɣ ɡɨɧɵ 100...110 ɦ3. ɗɬɢ ɞɚɧɧɵɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɞɥɹ ɪɚɛɨɬɵ ɞɜɭɯ ɱɟɥɨɜɟɤ [27]. 

ȼ ɩɨɦɟɳɟɧɢɢ ɭɤɪɵɬɢɹ ɝɚɡɨɩɟɪɟɤɚɱɢɜɚɸɳɟɝɨ ɚɝɪɟɝɚɬɚ ɧɚɯɨɞɹɬɫɹ ɨɩɚɫɧɵɟ 

ɩɪɨɯɨɞɵ, ɬɚɤ ɤɚɤ ɨɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɪɹɞɨɦ ɫ ɧɚɝɪɟɬɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɢ 

ɜɪɚɳɚɸɳɢɦɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ɍɚɤɢɟ ɩɪɨɯɨɞɵ ɨɛɨɪɭɞɨɜɚɧɵ ɨɝɪɚɠɞɟɧɢɟɦ ɢ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɡɧɚɤɚɦɢ [28]. 

ȼ ɩɨɦɟɳɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɬɢɩɚ ɜɟɧɬɢɥɹɰɢɢ ɮɢɪɦɵ «ɋɢɛɬɟɤ»: 

ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɢ ɚɜɚɪɢɣɧɚɹ. ɉɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɜɵɛɪɚɧɚ 

ɩɨɬɨɦɭ, ɱɬɨ ɪɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɬɨɥɶɤɨ ɜɨ ɜɪɟɦɹ 

ɩɥɚɧɨɜɵɯ ɨɫɦɨɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɪɟɦɨɧɬɚ. Ⱥɜɚɪɢɣɧɚɹ ɜɟɧɬɢɥɹɰɢɹ 

ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɜɵɛɪɨɫɨɜ ɝɚɡɚ. 
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ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɚɪɢɣɧɨɟ ɢ ɪɚɛɨɱɟɟ 

ɨɫɜɟɳɟɧɢɟ ɨɫɜɟɳɟɧɧɨɫɬɶɸ 50 ɥɤ. ȼ ɩɨɦɟɳɟɧɢɢ ɪɚɡɦɟɳɟɧɨ ɨɫɜɟɳɟɧɢɟ ɮɢɪɦɵ 

Citilux. 

ɉɪɢ ɪɚɛɨɬɚɯ ɜ ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɝɨ ɲɭɦɚ ɢ ɨɛɳɟɣ ɜɢɛɪɚɰɢɢ ɨɬ ɩɪɢ 

ɫɨɨɪɭɠɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɩɪɢɦɟɧɹɟɦɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɭ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ 50 

ɞɟɰɢɛɟɥɩɪɢ ɪɚɛɨɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɬɢɜɨɲɭɦɧɵɟ ɧɚɭɲɧɢɤɢ 

«KRAFTOOL». 

Ɍɚɤ ɠɟ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɞɚɱɚ ɫɩɟɰɨɞɟɠɞɵ, ɨɛɭɜɢ ɢ 

ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ: 

– ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɫɬɸɦ; 

– ɤɨɠɚɧɵɟ ɛɨɬɢɧɤɢ; 

– ɤɚɫɤɚ; 

– ɛɪɟɡɟɧɬɨɜɵɟ ɩɟɪɱɚɬɤɢ; 

– ɩɪɨɬɢɜɨɝɚɡ. 

Ɂɢɦɨɣ ɩɟɪɫɨɧɚɥ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɫɧɚɳɚɟɬɫɹ ɭɬɟɩɥɟɧɧɵɦ ɡɢɦɧɢɦ 

ɤɨɫɬɸɦɨɦ ɢ ɨɛɭɜɶɸ. 

ɋɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɵ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ: 

– ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɨɠɭɯɢ; 

– ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɟ ɤɚɛɢɧɵ; 

– ɚɤɭɫɬɢɱɟɫɤɢɟ ɷɤɪɚɧɵ, ɜɵɝɨɪɨɞɤɢ. 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɜɢɛɪɚɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɨɞɵ ɜɢɛɪɨɝɚɲɟɧɢɹ ɢ 

ɜɢɛɪɨɢɡɨɥɹɰɢɢ [29]. 

 

10.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫ 

 

ɑɟɥɨɜɟɤ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɫɪɟɞɟ ɫ ɧɟɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɪɢɪɨɞɧɨɝɨ 

ɝɚɡɚ ɢɥɢ ɩɚɪɨɜ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ, ɢɫɩɵɬɵɜɚɟɬ ɤɢɫɥɨɪɨɞɧɨɟ ɝɨɥɨɞɚɧɢɟ, 

ɚ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɦɨɠɟɬ ɩɨɝɢɛɧɭɬɶ ɨɬ ɭɞɭɲɶɹ. ɋɠɢɠɟɧɧɵɟ 
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ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɝɚɡɵ ɞɟɣɫɬɜɭɸɬ ɧɚ ɨɪɝɚɧɢɡɦ ɧɚɪɤɨɬɢɱɟɫɤɢ, ɩɨɩɚɞɚɹ ɧɚ ɬɟɥɨ 

ɱɟɥɨɜɟɤɚ, ɜɵɡɵɜɚɸɬ ɨɛɦɨɪɚɠɢɜɚɧɢɟ, ɧɚɩɨɦɢɧɚɸɳɟɟ ɨɠɨɝ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɡɚ ɫɨɞɟɪɠɚɧɢɟɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɤɫɩɪɟɫɫɧɵɣ ɦɟɬɨɞ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫ ɩɨɦɨɳɶɸ 

ɩɟɪɟɧɨɫɧɨɝɨ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ [30]. 

Ⱦɥɹ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɳɢɬɧɵɟ ɦɟɪɵ: 

– ɭ ɤɚɠɞɨɝɨ ɫɨɬɪɭɞɧɢɤɚ, ɩɪɢɜɥɟɤɚɟɦɨɝɨ ɤ ɝɚɡɨɨɩɚɫɧɵɦ ɪɚɛɨɬɚɦ ɞɨɥɠɟɧ 

ɛɵɬɶ ɥɢɱɧɵɣ ɩɪɨɬɢɜɨɝɚɡ; 

– ɩɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ ɞɟɝɚɡɚɰɢɢ, ɚɤɬɢɜɧɵɯ ɢ ɩɚɫɫɢɜɧɵɯ ɫɪɟɞɫɬɜ 

ɜɡɪɵɜɨɡɚɳɢɬɵ; 

– ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ; 

– ɩɪɨɜɟɞɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɦɟɞɢɰɢɧɫɤɢɯ ɨɫɦɨɬɪɨɜ 

ɥɢɰ, ɢɦɟɸɳɢɯ ɤɨɧɬɚɤɬ ɫ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ. 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɟ ɧɚ ɭɫɬɚɧɨɜɤɟ, ɢɡɝɨɬɨɜɥɟɧɨ ɜɨ 

ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 

ȺȽɊɋ Ip55. 

ɇɚɩɪɹɠɟɧɢɟ ɞɥɹ ɩɟɪɟɧɨɫɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜɨ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɦ 

ɢɫɩɨɥɧɟɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 12 ȼ. 

Ɉɬɛɨɪ ɩɪɨɛ ɩɪɨɜɨɞɢɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ ɜɟɧɬɢɥɢ ɫ ɩɨɦɨɳɶɸ 

ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ. ȼ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɫɬɨɹɧɧɨ ɫɥɟɞɢɬɶ ɡɚ ɪɚɛɨɬɨɣ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ. 

ȼɫɟ ɧɟɬɨɤɨɜɟɞɭɳɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 

ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ. 

ȼɫɟ ɩɭɫɤɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 

ɤɨɠɭɯɚɦɢ, ɢ ɦɟɫɬɚ ɢɯ ɭɫɬɚɧɨɜɤɢ ɨɝɪɚɠɞɟɧɵ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ, ɞɨɥɠɧɵ 

ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɨɝɧɟɜɵɯ ɪɚɛɨɬ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨ ɫɩɟɰɢɚɥɶɧɨɦɭ 

ɩɢɫɶɦɟɧɧɨɦɭ ɪɚɡɪɟɲɟɧɢɸ. 
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Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɪɚɡɪɹɞɨɜ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɞɨɥɠɧɨ ɛɵɬɶ 

ɨɛɟɫɩɟɱɟɧɨ: 

– ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɤɨɩɥɟɧɢɹ ɡɚɪɹɞɨɜ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 

– ɨɫɥɚɛɥɟɧɢɟ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɡɚɪɹɞɨɜ ɧɚ ɬɜɟɪɞɵɯ ɬɟɥɚɯ ɢ ɜ ɠɢɞɤɨɫɬɹɯ; 

– ɭɫɬɪɚɧɟɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɦɟɫɢ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɫ ɜɨɡɞɭɯɨɦ ɜ ɦɟɫɬɚɯ 

ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɤɨɩɥɟɧɢɹ ɡɚɪɹɞɨɜ; 

– ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɤɨɩɥɟɧɢɹ ɡɚɪɹɞɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɵɯ ɢ ɠɢɞɤɢɯ 

ɞɢɷɥɟɤɬɪɢɤɨɜ; 

– ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɡɚɪɹɞɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɵɯ ɢ ɠɢɞɤɢɯ ɞɢɷɥɟɤɬɪɢɤɨɜ 

ɜ ɩɪɨɰɟɫɫɚɯ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɥɢ ɧɚɤɨɩɥɟɧɢɹ. 

ɉɥɨɳɚɞɤɢ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɄɂɉɢȺ, ɩɟɪɟɯɨɞɧɵɟ 

ɦɨɫɬɢɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɨɦɟɳɟɧɢɹɯ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 0,75 ɦ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ 

ɢ ɥɟɫɬɧɢɰɵ, ɜɟɞɭɳɢɟ ɤ ɧɢɦ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɟɫɤɨɥɶɡɤɢɟ ɧɚɫɬɢɥɵ, ɫɩɥɨɲɧɭɸ 

ɨɛɲɢɜɤɭ ɩɨɧɢɡɭ ɧɚ ɜɵɫɨɬɭ 100…150 ɦɦ, ɨɝɪɚɠɞɟɧɢɹ (ɩɟɪɢɥɚ) ɜɵɫɨɬɨɣ ɧɟ 

ɦɟɧɟɟ 1 ɦ. 

ɉɥɨɳɚɞɤɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɥɟɫɬɧɢɰɵ ɢ ɷɥɟɦɟɧɬɵ ɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 

ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

ɉɨɥɵ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɪɨɜɧɵɦɢ ɢ ɧɟ ɢɦɟɬɶ ɜɵɫɬɭɩɨɜ. 

ȼɫɟ ɭɝɥɭɛɥɟɧɢɹ ɜ ɩɨɥɭ (ɤɨɥɨɞɰɵ, ɩɪɢɹɦɤɢ, ɤɚɧɚɥɵ) ɞɨɥɠɧɵ ɩɟɪɟɤɪɵɜɚɬɶɫɹ 

ɫɧɢɦɚɸɳɢɦɢɫɹ ɩɥɢɬɚɦɢ ɢɡ ɧɟɫɝɨɪɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɱɧɨɫɬɢ ɫ 

ɧɟɫɤɨɥɶɡɤɨɣ (ɪɢɮɥɟɧɨɣ) ɩɨɜɟɪɯɧɨɫɬɶɸ, ɢɥɢ ɨɝɪɚɠɞɚɬɶɫɹ ɩɟɪɢɥɚɦɢ ɜɵɫɨɬɨɣ ɧɟ 

ɦɟɧɟɟ 1 ɦ, ɫ ɡɚɲɢɜɤɨɣ ɩɨɧɢɡɭ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 150 ɦɦ. 

 

10.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɉɪɢɱɢɧɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɹɜɥɹɸɬɫɹ ɧɟɫɨɛɥɸɞɟɧɢɟ ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ, ɭɬɟɱɤɚ ɝɚɡɚ ɱɟɪɟɡ ɧɟɝɟɪɦɟɬɢɱɧɵɟ ɮɥɚɧɰɟɜɵɟ 

ɫɨɟɞɢɧɟɧɢɹ; ɜɨɡɝɨɪɚɧɢɟ ɝɚɡɚ ɩɨ ɩɪɢɱɢɧɟ ɧɟɫɨɛɥɸɞɟɧɢɹ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ [28].  
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ȼ ɭɫɥɨɜɢɹɯ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɧɚ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ 

ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɜɡɪɵɜɨɨɩɚɫɧɵɟ, ɩɨɠɚɪɨɨɩɚɫɧɵɟ ɢ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɬɚɤɢɟ 

ɤɚɤ ɫɚɦ ɝɚɡ, ɝɚɡɨɤɨɧɞɟɧɫɚɬ, ɫɟɪɨɜɨɞɨɪɨɞ, ɦɟɪɤɚɩɬɚɧɵ, ɞɟɷɦɭɥɶɝɚɬɨɪɵ, ɪɟɚɝɟɧɬɵ 

ɢ ɩɨɷɬɨɦɭ ɞɚɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɤ 

ɤɚɬɟɝɨɪɢɢ II [31]. 

ɇɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɩɨɠɚɪɨɜ ɧɚ ȽɊɋ ɹɜɥɹɸɬɫɹ: 

– ɧɚɪɭɲɟɧɢɹ ɩɪɚɜɢɥ ɜɟɞɟɧɢɹ ɝɚɡɨɨɩɚɫɧɵɯ ɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ; 

– ɧɚɪɭɲɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ (ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ, ɩɢɪɨɮɨɪɧɵɟ 

ɨɬɥɨɠɟɧɢɹ, ɤɨɧɞɟɧɫɚɬ); 

– ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ; 

– ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɢ ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɷɥɟɤɬɪɨɫɟɬɟɣ; 

– ɪɚɡɪɹɞɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɢ ɝɪɨɡɨɜɵɟ ɪɚɡɪɹɞɵ; 

– ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

(ɪɟɦɨɧɬɟ) ɜɨɞɨɝɪɟɣɧɵɯ ɨɬɨɩɢɬɟɥɶɧɵɯ ɤɨɬɥɨɜ; 

– ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɸɳɢɦ 

ɩɟɪɫɨɧɚɥɨɦ; 

– ɫɚɦɨɜɨɡɝɨɪɚɧɢɟ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ. 

ȼ ɬɚɛɥɢɰɟ 20 ɞɥɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɝɚɡɚ ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ 

ɜɟɪɯɧɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɝɨ ɩɪɟɞɟɥɚ (ɇɄɉɊ ɢ ȼɄɉɊ) ɢ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɉȾȼɄ). 

ȼɫɟ ɩɨɦɟɳɟɧɢɹ ȽɊɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 

ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɢɧɜɟɧɬɚɪɟɦ ɢ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ: ɨɝɧɟɬɭɲɢɬɟɥɢ, ɫɩɟɰɢɚɥɶɧɵɟ ɧɟ ɝɨɪɹɳɢɟ ɬɤɚɧɢ (ɤɨɲɦɚ, 

ɚɫɛɟɫɬɨɜɵɟ ɩɨɥɨɬɧɚ) ɢ ɩɨɠɚɪɧɵɟ ɳɢɬɵ. 

ɇɚ ɩɥɨɳɚɞɤɟ ȽɊɋ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɪɝɚɧɢɡɚɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. Ɂɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɹ ɢ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ ȽɊɋ ɩɨɞɥɟɠɚɬ 

ɡɚɳɢɬɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɍɉɌ) ɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ (Ⱥɍɉɋ). 
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Ɍɚɛɥɢɰɚ 20 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɜɟɳɟɫɬɜɚ 

Ⱦɢɚɩɚɡɨɧ ɜɡɪɵɜɚɟɦɨɫɬɢ 
ɉȾȼɄ 

ɉɨ ɨɛɴɟɦɭ (%) ɉɨ ɦɚɫɫɟ (ɦɝ/ɦ3) 

ɇɄɉɊ ȼɄɉɊ ɇɄɉɊ ȼɄɉɊ % ɨɛ. Ɇɝ/ɦ3 

Ɇɟɬɚɧ 5 15,7 33000 104000 0,25 1650 

ɗɬɚɧ 2,9 15 36000 186000 0,15 1800 

ɉɪɨɩɚɧ 2,2 9,5 38000 164000 0,11 1900 

Ȼɭɬɚɧ 1,8 9,1 45000 227500 0,09 2250 

Ɉɤɢɫɶ ɚɡɨɬɚ 12,5 75 74000 444000 0,63 3700 

 

Ȼɥɨɤ ȽɊɋ ɢ ɛɥɨɤ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɥɢɧɟɣɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɹɜɥɹɸɬɫɹ 

ɢɡɞɟɥɢɹɦɢ ɩɨɥɧɨɣ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ, ɨɛɨɪɭɞɭɸɬɫɹ ɞɚɬɱɢɤɚɦɢ ɩɨɠɚɪɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɪɭɱɧɵɦɢ ɢɡɜɟɳɚɬɟɥɹɦɢ ɭ ɜɵɯɨɞɨɜ. 

ɋɨɝɥɚɫɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ ɜɡɪɵɜɨ- ɢ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɧɚ ɞɜɟɪɹɯ 

(ɜɨɪɨɬɚɯ) ɡɞɚɧɢɹ, ɩɨɦɟɳɟɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɡɧɚɤɢ ɫ ɧɚɞɩɢɫɹɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ [32]. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɛɨɱɟɣ ɡɨɧɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 

ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɨɛɨɪɭɞɨɜɚɧɧɚɹ ɩɨɠɚɪɧɵɦɢ ɪɭɱɧɵɦɢ ɢɡɜɟɳɚɬɟɥɹɦɢ 

Falcon Eye FE ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɱɟɪɟɡ ɤɚɠɞɵɟ 50 ɦɟɬɪɨɜ [33]. 

ɇɚ ɨɛɴɟɤɬɟ ɧɚ ɫɥɭɱɚɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɪɚɡɦɟɳɟɧɵ ɩɟɪɜɢɱɧɵɟ 

ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  

ɂɧɜɟɧɬɚɪɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɳɢɬɚɯ, ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɦ ɦɟɫɬɟ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɢɧɜɟɧɬɚɪɹ ɧɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɚɩɪɟɳɟɧɨ. 

 

10.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɹɯ 

 

ȼɨɡɦɨɠɧɵɦɢ ɚɜɚɪɢɣɧɵɦɢ ɫɢɬɭɚɰɢɹɦɢ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ 

ɦɨɝɭɬ ɛɵɬɶ: 

– ɪɚɡɪɵɜ ɝɚɡɨɩɪɨɜɨɞɚ ɢ ɜɨɡɝɨɪɚɧɢɟ ɝɚɡɚ; 

– ɩɨɠɚɪ ɧɚ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ; 
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– ɭɬɟɱɤɚ ɝɚɡɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 

– ɩɨɜɵɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɫɟɩɚɪɚɬɨɪɟ; 

– ɩɪɟɜɵɲɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɞɪɟɧɚɠɧɨɣ ɟɦɤɨɫɬɢ; 

– ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ. 

ȼ ɬɚɛɥɢɰɟ 21 ɭɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɩɨɪɚɠɚɸɳɢɟ ɮɚɤɬɨɪɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 

ɜɡɪɵɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ [34]. 

 

Ɍɚɛɥɢɰɚ 21 – ɉɚɪɚɦɟɬɪɵ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ ɩɪɢ ɜɡɪɵɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɨɪɚɠɚɸɳɢɣ ɮɚɤɬɨɪ ɢɫɬɨɱɧɢɤɚ ɚɜɚɪɢɢ ɉɚɪɚɦɟɬɪ ɩɨɪɚɠɚɸɳɟɝɨ ɮɚɤɬɨɪɚ ɢɫɬɨɱɧɢɤɚ ɚɜɚɪɢɢ 

ȼɨɡɞɭɲɧɚɹ ɭɞɚɪɧɚɹ ɜɨɥɧɚ ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨ ɮɪɨɧɬɟ ɭɞɚɪɧɨɣ ɜɨɥɧɵ; 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɚɡɵ ɫɠɚɬɢɹ; 

ɂɦɩɭɥɶɫ ɮɚɡɵ ɫɠɚɬɢɹ. 

Ɉɛɥɨɦɤɢ, ɨɫɤɨɥɤɢ Ɇɚɫɫɚ ɨɛɥɨɦɤɚ, ɨɫɤɨɥɤɚ; 

ɋɤɨɪɨɫɬɶ ɪɚɡɥɟɬɚ ɨɛɥɨɦɤɚ, ɨɫɤɨɥɤɚ. 

Ɍɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ ɗɧɟɪɝɢɹ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ; 

Ɇɨɳɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ; 

ȼɪɟɦɹ ɞɟɣɫɬɜɢɹ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ. 

 

ɉɨ ɝɪɭɩɩɚɦ ȽɈ ɨɛɴɟɤɬ ɧɟɤɚɬɟɝɨɪɢɪɨɜɚɧ. 

ȼ ɬɚɛɥɢɰɟ 22 ɩɪɢɜɟɞɟɧɵ ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɫɩɨɫɨɛɧɵɟ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɢ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɵ ɢɯ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 

Ɋɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ, ɜɵɩɨɥɧɹɸɳɢɣ ɪɚɛɨɬɵ ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, 

ɨɫɧɚɳɟɧ ɩɪɨɬɢɜɨɝɚɡɚɦɢ, ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚɦɢ ɢ ɦɟɞɢɰɢɧɫɤɢɦɢ ɚɩɬɟɱɤɚɦɢ.  

ɑɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɵɣ ɫɢɬɭɚɰɢɣ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɟɠɟɞɧɟɜɧɵɣ ɨɫɦɨɬɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ 

ɬɚɤɠɟ ɫɧɢɦɚɬɶ ɩɨɤɚɡɚɧɢɹ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 
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Ɍɚɛɥɢɰɚ 22 – ȼɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ 

ȼɢɞ ɚɜɚɪɢɣɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɉɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɧɟɩɨɥɚɞɨɤ 

Ⱦɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ ɩɨ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ 

ɭɫɬɪɚɧɟɧɢɸ ɧɟɩɨɥɚɞɨɤ 

Ⱦɚɜɥɟɧɢɟ ɜ ɝɚɡɨɫɟɩɚɪɚɬɨɪɟ 

ɩɨɜɵɲɟɧɧɨɟ ɢɥɢ 

ɩɨɧɢɠɟɧɧɨɟ 

1. Ɉɬɤɚɡ ɜ ɪɚɛɨɬɟ 

ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɥɚɩɚɧɚ. 

1.ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ 

ɩɪɢɛɨɪɨɜ ɚɜɬɨɦɚɬɢɤɢ, ɟɫɥɢ 

ɨɧɢ ɧɟ ɢɫɩɪɚɜɧɵ ɫɨɨɛɳɢɬɶ 

ɞɢɫɩɟɬɱɟɪɭ. 

2. Ⱦɚɜɥɟɧɢɟ ɜ 

ɝɚɡɨɨɫɭɲɢɬɟɥɟ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɪɚɛɨɬɨɣ 

ɡɚɞɜɢɠɤɢ ɧɚ ɛɚɣɩɚɫɧɨɣ 

ɥɢɧɢɢ 

Ɂɚɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ 

ɤɨɧɞɟɧɫɚɬɚ ɜ 

ɝɚɡɨɫɟɩɚɪɚɬɨɪɟ Ƚɋ-1 

1. Ɉɬɤɚɡ ɜ ɪɚɛɨɬɟ 

ɫɢɝɧɚɥɢɡɚɬɨɪɚ ɩɪɟɞɟɥɶɧɨɝɨ 

ɭɪɨɜɧɹ. 

1.ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ 

ɩɪɢɛɨɪɨɜ ɚɜɬɨɦɚɬɢɤɢ, ɟɫɥɢ 

ɨɧɢ ɧɟɢɫɩɪɚɜɧɵ ɫɨɨɛɳɢɬɶ 

ɞɢɫɩɟɬɱɟɪɭ. 

ɍɜɟɥɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚɝɪɟɜɚɬɟɥɹ 

ɉ-1,2,3 ɜɵɲɟ ɧɨɪɦɵ 

1. ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɝɨɪɟɥɨɤ 

ɜ ɬɟɩɥɨɨɛɦɟɧɧɨɣ ɤɚɦɟɪɟ. 

 

1. ɍɫɬɚɧɨɜɢɬɶ ɩɪɢɱɢɧɵ 

ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɩɪɨɜɟɪɢɬɶ ɞɚɜɥɟɧɢɟ ɧɚ 

ɝɨɪɟɥɤɟ. 

2. Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɝɨɪɟɥɨɤ ɫɨɝɥɚɫɧɨ 

ɪɟɠɢɦɧɨɣ ɤɚɪɬɟ ɞɚɧɧɨɣ 

ɩɟɱɢ. 

3. Ɉɫɬɚɧɨɜɢɬɶ ɪɚɛɨɬɭ 

ɩɨɞɨɝɪɟɜɚɬɟɥɹ. 

Ƚɚɡ ɧɚ ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɟ 

ɜɨɫɩɥɚɦɟɧɹɟɬɫɹ, ɧɨ ɝɨɪɢɬ ɜ 

ɬɟɱɟɧɢɟ ɩɪɨɦɟɠɭɬɤɚ 

ɜɪɟɦɟɧɢ, ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ 

ɞɥɹ ɪɨɡɠɢɝɚ ɨɫɧɨɜɧɵɯ 

ɝɨɪɟɥɨɤ 

1. ɉɪɨɢɫɯɨɞɢɬ ɨɬɪɵɜ 

ɩɥɚɦɟɧɢ 

ɡɚɩɚɥɶɧɨɣ ɝɨɪɟɥɤɢ ɩɨɬɨɤɨɦ 

ɜɨɡɞɭɯɚ 

 

1. Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ 

ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɧɚ 

ɡɚɩɚɥɶɧɭɸ ɝɨɪɟɥɤɭ 
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Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɡɚɩɭɫɤɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ ɩɨɫɥɟ ɥɢɤɜɢɞɚɰɢɢ 

ɚɜɚɪɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɫɥɟɞɨɜɚɬɶ ɫɨɨɪɭɠɟɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ ɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɩɪɚɜɢɥɚɦ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɭɫɬɚɧɨɜɤɚ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɪɚɛɨɬɵ.  

 

10.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 

Ɉɩɢɫɚɧɧɵɣ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ ɢ ɨɫɭɲɤɢ ɝɚɡɚ ɩɨɡɜɨɥɹɟɬ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ. ɉɪɨɞɭɤɬɵ ɜɵɞɟɥɟɧɢɹ, 

ɩɨɥɭɱɚɟɦɵɟ ɧɚ ɷɬɚɩɚɯ ɨɱɢɫɬɤɢ, ɭɬɢɥɢɡɢɪɭɸɬɫɹ. ɗɬɢɦ ɞɨɫɬɢɝɚɟɬɫɹ 

ɛɟɡɨɬɯɨɞɧɨɫɬɶ ɢ ɜɵɫɨɤɚɹ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɭɫɬɚɧɨɜɤɚ 

ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ Ʉɭɸɦɛɢɧɫɤɨɦ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

ɗɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɨɞɝɨɬɨɜɤɢ ɢ ɫɠɚɬɢɹ ɝɚɡɚ ɞɥɹ ɟɝɨ ɩɨɫɥɟɞɭɸɳɟɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨ 

ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ. ȼ ɪɚɛɨɬɟ ɩɪɨɢɡɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ, 

ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɝɚɡɚ, ɩɨɞɨɛɪɚɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ.  

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ɪɚɛɨɬɵ ɫɨɞɟɪɠɢɬ ɪɚɫɱɟɬɵ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ 

ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɝɚɡɚ, ɫɨɫɬɚɜɢɜɲɢɯ 

ɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɴɟɤɬɚ. 

ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ 

ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 
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ɛɚ.ɡɟ ɤɨɦɩɪɟɫɫɨɪɚ. Ʉ320. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ.: https://www.reph.ru/production/oil/699/ 

17 Ra.zmszh [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ƚɚ.ɡɨɜɵɟ ɫɟɩɚ.ɪɚ.ɬɨɪɵ ɫɟɬɱɚ.ɬɵɟ. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ. : https://rzma.sh.ru/sepa.ra.tory/ga.zovye-sepa.ra.tory-setcha.tyegs-1-i-

gs-2/  

18 ȿɜɪɨɆɚ.ɲ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ⱥ.ɩɩɚ.ɪɚ.ɬɵ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚ.ɠɞɟɧɢɹ. 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ. : https://www.evroma.sh.ru/ca.ta.log/venti/vg/drycoolers/ 

19 Promo [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɇɚ.ɡɧɚ.ɱɟɧɢɟ ɢ ɦɟɫɬɚ. ɭɫɬɚ.ɧɨɜɤɢ 

ɩɪɟɞɨɯɪɚ.ɧɢɬɟɥɶɧɵɯ ɤɥɚ.ɩɚ.ɧɨɜ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ. : 

https://englishpromo.ru/2019/12/na.zna.chenie-i-mesta.-usta.novki-predohra.nitelnyh/ 

https://stavropol-tr.gazprom.ru/press/proekt-azbuka-proizvodstva/proekt-azbuka-proizvodstva/
https://stavropol-tr.gazprom.ru/press/proekt-azbuka-proizvodstva/proekt-azbuka-proizvodstva/
https://helpiks.org/1-132223.html
https://helpiks.org/5-42360.html
https://poisk-ru.ru/s29066t10.html
https://www.reph.ru/production/oil/699/
https://rzmash.ru/separatory/gazovye-separatory-setchatyegs-1-i-gs-2/
https://rzmash.ru/separatory/gazovye-separatory-setchatyegs-1-i-gs-2/
https://www.evromash.ru/catalog/venti/vg/drycoolers/
https://englishpromo.ru/2019/12/naznachenie-i-mesta-ustanovki-predohranitelnyh/
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20 ɉɪɢɤɚɡ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 30.12.2016 N 851ɧ "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɢ ɜɢɞɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɤɥɚɫɫɚɦ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ" (Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜ Ɇɢɧɸɫɬɟ Ɋɨɫɫɢɢ 18.01.2017 N 

45279) 

21 ɂɧɮɨɪɦɋɪɟɞɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ɏɋɋ ɇɋ ɢ ɉɁ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 

: https://itsreda.ru/articles/nalogi-vznosy/fss-ns-pz/ 

22 RG.RU [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ɂɚɪɩɥɚɬɵ, ɫɨɝɥɚɫɧɨ Ɋɨɫɫɬɚɬɭ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ : https://rg.ru/2020/08/21/rosstat-nazval-otrasli-s-samymi-vysokimi-

zarplatami.html 

 23 Ɉɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɢɫɱɢɫɥɟɧɢɹ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɜɵɛɪɨɫɚɯ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ ɧɚ ɮɚɤɟɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɢ (ɢɥɢ) 

ɪɚɫɫɟɢɜɚɧɢɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ : ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 

08.11.2012 №1148 (ɪɟɞ. ɨɬ 28.12.2017) – 2012. 4ɫ. 

24 ɋɭɞɟɛɧɵɟ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ ɊɎ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ɉɩɚɫɧɵɟ ɢ 

ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ 

ɪɚɛɨɬɧɢɤɨɜ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : https://sudact.ru/law/rasporiazhenie-oao-rzhd-ot-

16012014-n-48r/pot-rzhd-4100612-tsss-028-2013/i/1.3/ 

25 ɉɪɢɤɚɡ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 30.12.2016 N 851ɧ "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɢ ɜɢɞɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɤɥɚɫɫɚɦ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ" (Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜ Ɇɢɧɸɫɬɟ Ɋɨɫɫɢɢ 18.01.2017 N 

45279) 

26 ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. 

27 ɋɭɞɟɛɧɵɟ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ ɊɎ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ɍɪɟɛɨɜɚɧɢɹ 

ɤ ɨɫɜɟɳɟɧɢɸ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : https://sudact.ru/law/postanovlenie-glavnogo-

gosudarstvennogo-sanitarnogo-vracha-rf-ot_1050/sp-2.5.1198-03/v/5.1/trebovaniia-

k-osveshcheniiu-vagonov/ 

28 ɋɭɞɟɛɧɵɟ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ ɊɎ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ɍɪɟɛɨɜɚɧɢɹ 

ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɨɦɟɳɟɧɢɹɦ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ :  https://sudact.ru/law/pot-ro-

14000-001-98-pravila-po-okhrane-truda/pravila/3/ 

https://itsreda.ru/articles/nalogi-vznosy/fss-ns-pz/
https://sudact.ru/law/rasporiazhenie-oao-rzhd-ot-16012014-n-48r/pot-rzhd-4100612-tsss-028-2013/i/1.3/
https://sudact.ru/law/rasporiazhenie-oao-rzhd-ot-16012014-n-48r/pot-rzhd-4100612-tsss-028-2013/i/1.3/
https://sudact.ru/law/postanovlenie-glavnogo-gosudarstvennogo-sanitarnogo-vracha-rf-ot_1050/sp-2.5.1198-03/v/5.1/trebovaniia-k-osveshcheniiu-vagonov/
https://sudact.ru/law/postanovlenie-glavnogo-gosudarstvennogo-sanitarnogo-vracha-rf-ot_1050/sp-2.5.1198-03/v/5.1/trebovaniia-k-osveshcheniiu-vagonov/
https://sudact.ru/law/postanovlenie-glavnogo-gosudarstvennogo-sanitarnogo-vracha-rf-ot_1050/sp-2.5.1198-03/v/5.1/trebovaniia-k-osveshcheniiu-vagonov/
https://sudact.ru/law/pot-ro-14000-001-98-pravila-po-okhrane-truda/pravila/3/
https://sudact.ru/law/pot-ro-14000-001-98-pravila-po-okhrane-truda/pravila/3/
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29 ɉɪɢɤɚɡ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 9 ɞɟɤɚɛɪɹ 

2014 ɝ. N 997ɧ "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɛɟɫɩɥɚɬɧɨɣ ɜɵɞɚɱɢ 

ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɵ, ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɢ ɢ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɚɦ ɫɤɜɨɡɧɵɯ ɩɪɨɮɟɫɫɢɣ ɢ ɞɨɥɠɧɨɫɬɟɣ ɜɫɟɯ ɜɢɞɨɜ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɡɚɧɹɬɵɦ ɧɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɢ (ɢɥɢ) 

ɨɩɚɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɧɚ ɪɚɛɨɬɚɯ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɨɫɨɛɵɯ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ ɢɥɢ ɫɜɹɡɚɧɧɵɯ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ" 

30 Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ ȽɈɋɌ 20448-90"Ƚɚɡɵ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ 

ɫɠɢɠɟɧɧɵɟ ɬɨɩɥɢɜɧɵɟ ɞɥɹ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ. Ɍɟɯɧɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ"(ɭɬɜ. ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɚɧɞɚɪɬɚ ɋɋɋɊ ɨɬ 29 ɞɟɤɚɛɪɹ 1990 ɝ. N 

3605) (Ⱦɨɤɢɩɟɞɢɹ: Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ ȽɈɋɌ 20448-90"Ƚɚɡɵ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɫɠɢɠɟɧɧɵɟ ɬɨɩɥɢɜɧɵɟ ɞɥɹ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɨɝɨ 

ɩɨɬɪɟɛɥɟɧɢɹ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ"(ɭɬɜ. ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɚɧɞɚɪɬɚ ɋɋɋɊ 

ɨɬ 29 ɞɟɤɚɛɪɹ 1990 ɝ. N 3605)) 

31 ȽɈɋɌ Ɋ 55415 – 2013 Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɝɚɡɨɜɵɟ, ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɟ, 

ɧɟɮɬɟɝɚɡɨɜɵɟ ɢ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɟ– ȼɜɟɞ.01.12.2013. Ɇɨɫɤɜɚ, 2013. – 12 ɫ. 

32 ɋɉ 12.13130.2009 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ 

ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ.  – 

ȼɜɟɞ.01.05.2009. Ɇɨɫɤɜɚ, 2009. – 32 ɫ. 

33 ɋɉ 5.13130.2009 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ – 

ȼɜɟɞ.01.05.2009. – Ɇɨɫɤɜɚ, 2009. – 19 ɫ. 

34 ȽɈɋɌ Ɋ 56091 – 2014 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɚɫɫɥɟɞɨɜɚɧɢɟ ɢ ɭɱɟɬ ɚɜɚɪɢɣ ɢ 

ɢɧɰɢɞɟɧɬɨɜ ɧɚ ɨɛɴɟɤɬɚɯ ɟɞɢɧɨɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɫɢɫɬɟɦ ɝɚɡɨɫɧɚɛɠɟɧɢɹ– 

ȼɜɟɞ.01.01.2015. – Ɇɨɫɤɜɚ, 2015. – 29 ɫ. 










