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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɹ 
ɤɨɪɩɭɫɚ ɬɟɪɦɨɳɟɥɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɫɨɜɦɟɳɟɧɧɨɝɨ ɫ ɭɱɚɫɬɤɨɦ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɪɚɫɬɜɨɪɚ ɟɞɤɨɝɨ ɧɚɬɪɚ» ɫɨɞɟɪɠɢɬ 69 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 3 ɢɥɥɸ-
ɫɬɪɚɰɢɣ, 7 ɬɚɛɥɢɰ, 9 ɮɨɪɦɭɥ, 3 ɩɪɢɥɨɠɟɧɢɹ, 14 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 
ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɄɈɊɉɍɋ ɌɓɈ, ɌȿɉɅɈɌȿɏɇɂɑȿɋɄɂɃ ɊȺɋɑȿɌ, ɋɂɋɌȿɆȺ ɈɌɈɉ-
Ʌȿɇɂə, ȽɂȾɊȺȼɅɂɑȿɋɄɂɃ ɊȺɋɑȿɌ, ɂɋɌɈɑɇɂɄ ɌȿɉɅɈɋɇȺȻɀȿɇɂə, 
ȺȼɌɈɆȺɌɂɁȺɐɂə, ɋɂɋɌȿɆȺ ȼȿɇɌɂɅəɐɂɂ, ȼɈɁȾɍɒɇɕɃ ȻȺɅȺɇɋ, 
ȺɗɊɈȾɂɇȺɆɂɑȿɋɄɂɃ ɊȺɋɑȿɌ,  

Ɉɛɴɟɤɬ – Ʉɨɪɩɭɫ ɌɓɈ, ɫɨɜɦɟɳɟɧɧɨɝɨ ɫ ɭɱɚɫɬɤɨɦ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫ-
ɬɜɨɪɚ ɟɞɤɨɝɨ ɧɚɬɪɚ. 

ɐɟɥɢ ɢ ɡɚɞɚɱɢ: 
- ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ 

ɧɨɪɦ ɢ ɩɪɚɜɢɥ; 
- ɨɛɴɟɤɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɫɨɜɪɟɦɟɧɧɵɦɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸ-

ɳɢɦɢ ɜɢɞɚɦɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɛɨɪɚɦɢ ɭɱёɬɚ ɢ ɤɨɧɬɪɨɥɹ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ, ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ; 

- ɜɵɩɨɥɧɢɬɶ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɭɸ ɨɛɳɟɨɛɦɟɧɧɭɸ ɜɟɧɬɢɥɹɰɢɸ; 
- ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɨɡɞɭɲɧɭɸ ɡɚɜɟɫɭ ɧɚ ɜɴɟɡɞɟ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɤɨɪɩɭɫ; 
- ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɢɫɬɟɦɭ ɚɫɩɢɪɚɰɢɢ; 
- ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɚɜɚɪɢɣɧɭɸ ɜɟɧɬɢɥɹɰɢɸ; 
-ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɢɫɬɟɦɭ ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɚ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɟɞɧɚɝɪɟɜɚ 

ɩɨɫɬɭɩɚɸɳɟɣ ɩɭɥɶɩɵ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɫ 

ɫɨɛɥɸɞɟɧɢɣ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɛɴɟɤɬɵ ɛɵɥɢ ɨɫɧɚɳɟɧɵ ɫɨɜɪɟɦɟɧ-
ɧɵɦɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɦɢ ɜɢɞɚɦɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɛɨɪɚɦɢ 
ɭɱёɬɚ ɢ ɤɨɧɬɪɨɥɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ, ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɭɫɥɨɜɢɹɦɢ.   
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ȼȼȿȾȿɇɂȿ 
 

Ɉɥɢɦɩɢɚɞɢɧɫɤɨɟ ɡɨɥɨɬɨɪɭɞɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɰɟɧ-
ɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ȿɧɢɫɟɣɫɤɨɝɨ ɤɪɹɠɚ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ ɧɚɯɨɞɢɬɫɹ ɜ ɋɟɜɟɪɨ-
ȿɧɢɫɟɣɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ɇɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɜɵɞɟɥɹɸɬɫɹ ɞɜɚ 
ɭɱɚɫɬɤɚ: Ɂɚɩɚɞɧɵɣ ɢ ȼɨɫɬɨɱɧɵɣ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɤɚɪɶɟɪɭ «ȼɨɫɬɨɱɧɵɣ». 

ɉɟɪɟɪɚɛɨɬɤɚ ɩɟɪɜɢɱɧɨɣ ɪɭɞɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨ ɫɯɟɦɟ ɝɪɚɜɢɬɚɰɢ-
ɨɧɧɨ-ɮɥɨɬɚɰɢɨɧɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɫ ɜɵɞɟɥɟɧɢɟɦ "ɡɨɥɨɬɨɣ ɝɨɥɨɜɤɢ", ɛɚɤɬɟɪɢ-
ɚɥɶɧɵɦ ɨɤɢɫɥɟɧɢɟɦ ɮɥɨɬɚɰɢɨɧɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɜ ɢ ɫɨɪɛɰɢɨɧɧɵɦ ɜɵɳɟɥɚɱɢ-
ɜɚɧɢɟɦ ɩɨɥɭɱɟɧɧɵɯ ɛɢɨɤɟɤɨɜ. Ƚɪɚɜɢɬɚɰɢɨɧɧɨɟ ɨɛɨɝɚɳɟɧɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɰɟɧ-
ɬɪɨɛɟɠɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɪɚɯ. ɏɜɨɫɬɵ ɝɪɚɜɢɬɚɰɢɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɮɥɨɬɚɰɢɨɧɧɨɟ 
ɨɛɨɝɚɳɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɤɚɤ ɤɨɧɬɪɨɥɶɧɚɹ ɨɩɟɪɚɰɢɹ ɞɥɹ ɢɡɜɥɟɱɟ-
ɧɢɹ ɬɨɧɤɨɝɨ ɡɨɥɨɬɚ, ɧɟɭɥɨɜɥɟɧɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ, ɚ ɤɨɧɰɟɧɬɪɚɬ ɝɪɚɜɢɬɚ-
ɰɢɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɯɟɦɭ ɩɟɪɟɪɚɛɨɬɤɢ (ɞɨɜɨɞɤɢ) ɝɪɚɜɢɨɤɨɧɰɟɧɬɪɚɬɨɜ. ȼɵɞɟ-
ɥɟɧɧɚɹ ɩɪɢ ɷɬɨɦ «ɡɨɥɨɬɚɹ ɝɨɥɨɜɤɚ» ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɭɱɚɫɬɨɤ ɨɛɠɢɝɚ ɢ ɩɥɚɜɤɢ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɥɢɝɚɬɭɪɧɨɝɨ ɡɨɥɨɬɚ. Ɏɥɨɬɚɰɢɨɧɧɵɟ ɤɨɧɰɟɧɬɪɚɬɵ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ 
ɦɟɬɨɞɨɦ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɨɤɢɫɥɟɧɢɹ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɨɤɢɫɥɟɧɢɸ ɫɭɥɶɮɢɞɧɵɯ 
ɦɢɧɟɪɚɥɨɜ ɤɨɧɰɟɧɬɪɚɬɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɪɨɞɭɤɬɨɜ, ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ ɮɢ-
ɡɢɱɟɫɤɚɹ ɮɨɪɦɚ ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɞɨɫɬɭɩɭ ɰɢɚɧɢɞɧɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ ɤ 
ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɡɨɥɨɬɚ ɜ ɩɪɨɰɟɫɫɟ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɨɪɛɰɢɨɧɧɨɝɨ ɜɵɳɟɥɚ-
ɱɢɜɚɧɢɹ.  

Ʉɨɪɩɭɫ ɬɟɪɦɨɳɟɥɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɨɜɦɟɳɟɧɧɵɣ ɫ ɭɱɚɫɬɤɨɦ ɩɪɢɝɨɬɨɜ-
ɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɟɞɤɨɝɨ ɧɚɬɪɚ (ɞɚɥɟɟ ɤɨɪɩɭɫ ɌɓɈ) ɫɨɫɬɨɢɬ ɢɡ ɭɱɚɫɬɤɚ ɬɟɪɦɨɳɟ-
ɥɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɭɱɚɫɬɤɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɟɞɤɨɝɨ ɧɚɬɪɚ ɢ ɚɞɦɢɧɢ-
ɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɍɱɚɫɬɨɤ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɟɞɤɨɝɨ ɧɚɬɪɚ 
ɢɡɨɥɢɪɨɜɚɧ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɟɪɦɨɳɟɥɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɯɨɡɛɵ-
ɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɤɨɪ-
ɩɭɫɚ ɌɓɈ.  ȼɫɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɵɟ ɜ ɪɚɛɨɬɟ ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ: 

- ɜɡɪɵɜɨɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɫɢɫɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, 
ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ; 

- ɬɪɟɛɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɹɯ; 
- ɧɨɪɦɢɪɭɟɦɵɟ ɭɪɨɜɧɢ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ ɨɬ ɪɚɛɨɬɵ ɨɬɨɩɢɬɟɥɶɧɨ-ɜɟɧɬɢ-

ɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɝɥɚɫɧɨ ɋɉ 51.13330.2011, ɞɥɹ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.1.003, ɧɟ ɛɨɥɟɟ 110 ɞȻȺ; 

- ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ; 

- ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɫɢɫɬɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ 
ɢ ɜɟɧɬɢɥɹɰɢɢ; 

- ɷɤɨɧɨɦɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ; 
- ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɫɧɚɳɟɧɧɨ-

ɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ ɩɪɢɛɨɪɚɦɢ ɭɱɟɬɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ. 
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ɋɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɨɪɦɢɪɭɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɫ ɭɱɟɬɨɦ: 

- ɩɨɬɟɪɶ ɬɟɩɥɨɬɵ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ; 
- ɪɚɫɯɨɞɨɜ ɬɟɩɥɨɬɵ ɧɚ ɧɚɝɪɟɜɚɧɢɟ ɜɨɡɞɭɯɚ ɡɚ ɫɱёɬ ɢɧɮɢɥɶɬɪɚɰɢɢ; 
- ɪɚɫɯɨɞɨɜ ɬɟɩɥɨɬɵ, ɭɧɨɫɢɦɨɣ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, ɧɟ ɜɨɫɩɨɥɧɹɟɦɨɣ 

ɩɪɢɬɨɱɧɵɦ ɜɨɡɞɭɯɨɦ; 
- ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɪɟɝɭɥɹɪɧɨ ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɛɨ-

ɪɨɜ, ɨɫɜɟɳɟɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɥɸɞɟɣ ɢ 
ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ. 
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1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ 
 
Ɂɞɚɧɢɟ ɤɨɪɩɭɫɚ ɌɓɈ – 1- ɷɬɚɠɧɨɟ, ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ 3-ɯ ɷɬɚɠɧɵɦɢ ɩɨɦɟ-

ɳɟɧɢɹɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɪɚɡɞɟɥɚ 1 ɋɉ 50.13330.2012 [1] ɤ ɡɞɚɧɢɸ ɩɪɢɦɟɧɢɦɵ ɧɨɪɦɚɬɢɜɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ, ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ [1], ɬɚɤ ɤɚɤ ɨɛɳɚɹ ɩɥɨɳɚɞɶ 

ɡɞɚɧɢɹ ɛɨɥɟɟ 50ɦ2, ɢ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɜ ɡɞɚɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢ-

ɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ. 

Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ ɜ ɩɥɚɧɟ ɩɨ ɤɪɚɣɧɢɦ ɨɫɹɦ 30,0 ɯ 30,0ɦ. ȼɵɫɨɬɚ ɡɞɚɧɢɹ ɞɨ 

ɧɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 22,54 ɦ. Ɂɞɚɧɢɟ ɢɦɟɟɬ ɨɞɧɨɷɬɚɠɧɭɸ 

ɩɪɢɫɬɪɨɣɤɭ ɩɨɦɟɳɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ ɩɨ 

ɤɪɚɣɧɢɦ ɨɫɹɦ 6ɯ18 ɦ ɜɵɫɨɬɨɣ 6,34 ɦ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɪɚɡɦɟɳɚɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ, ɷɥɟɤɬɪɨ-

ɳɢɬɨɜɚɹ, ɭɡɟɥ ɜɜɨɞɚ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɚɯ 1 - 2 ɩɪɢɜɟɞɟɧɵ ɩɥɚɧ ɢ ɪɚɡɪɟɡ ɡɞɚɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 1 – ɉɥɚɧ ɧɚ ɨɬɦ. 0.000  
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Ɋɢɫɭɧɨɤ 2 – Ɋɚɡɪɟɡ ɡɞɚɧɢɹ 

 

Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɪɚɫɫɱɢɬɵ-

ɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 5.4 ɋɉ 23-101-2004. 

ɉɥɨɳɚɞɶ ɮɚɫɚɞɨɜ, ɜɤɥɸɱɚɹ ɫɬɟɧɵ, ɨɤɧɚ ɢ ɜɯɨɞɧɵɟ ɞɜɟɪɢ – 2749,73 ɦ2, 

ɜ ɬ.ɱ. ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢɡ ɬɪɟɯɫɥɨɣɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ – 2552,81 ɦ2; ɨɤɧɚ – 

141,54 ɦ2; ɜɯɨɞɧɵɟ ɞɜɟɪɢ – 20,1 ɦ2, ɜɨɪɨɬɚ – 35,28 ɦ2. 

ɉɥɨɳɚɞɶ ɫɨɜɦɟɳɟɧɧɨɝɨ ɩɨɤɪɵɬɢɹ – 1014,34 ɦ2. 

ɉɥɨɳɚɞɶ ɩɨɥɨɜ ɩɨ ɝɪɭɧɬɭ – 1075,96 ɦ2. 

Ɉɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ - 21358,05 ɦ3. 

ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɡɞɚɧɢɹ – ɬɪɟɯɫɥɨɣɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɫɤɥɚɞɤɨɣ ɫ ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ ɬɨɥɳɢɧɨɣ 150 ɦɦ 

ɈɈɈ Ɇɟɬɚɥɥ ɉɪɨɮɢɥɶ (Ɍɍ 5762-004-54655944-2006). 

ɐɨɤɨɥɶ – ɦɨɧɨɥɢɬɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɬɨɥɳɢɧɨɣ 150ɦɦ, ɩɪɢɦɵɤɚɸ-

ɳɢɣ ɫɧɚɪɭɠɢ ɤ ɧɚɪɭɠɧɨɣ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. Ɉɲɬɭɤɚɬɭɪɟɧ ɰɟɦɟɧɬɧɨ- 
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ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ. ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨ-

ɫɬɢ ɭɡɥɚ ɩɪɢɦɵɤɚɧɢɹ ɧɚɪɭɠɧɨɣ ɫɬɟɧɨɜɨɣ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɤ ɩɨɥɭ ɩɨ ɤɨɧɬɭɪɭ 

ɡɞɚɧɢɹ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɥɢɧɬɭ (ɛɨɪɬɢɤ) ɜɵɫɨɬɨɣ 30 ɫɦ ɢɡ 

ɠɟɥɟɡɨɛɟɬɨɧɚ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɜɤɥɚɞɵɲɚ ɢɡ ɉɟɧɨɩɥɷɤɫɚ ɬɨɥɳɢɧɨɣ 50 

ɦɦ. 

Ʉɪɨɜɥɹ ɡɞɚɧɢɹ – ɩɥɨɫɤɚɹ, ɭɬɟɩɥɟɧɧɚɹ, ɫ ɭɤɥɨɧɨɦ 2%, ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɩɨɷɥɟɦɟɧɬɧɨɣ ɫɛɨɪɤɢ ɫ ɧɟɫɭɳɢɦ ɫɥɨɟɦ ɢɡ ɩɪɨɮɥɢɫɬɚ, ɫ ɦɢ-

ɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ Ɍɟɯɧɨɪɭɮ ȼ 60 ɬɨɥɳɢɧɨɣ 50 ɦɦ ɢ Ɍɟɯɧɨɪɭɮ ɇ 30 

ɬɨɥɳɢɧɨɣ 150 ɦɦ ɢ ɩɨɤɪɵɬɢɟɦ – ɩɨɥɢɦɟɪɧɨɣ ɦɟɦɛɪɚɧɨɣ LOGICROOF V-RP 

1.2 ɦɦ. 

Ɉɤɨɧɧɵɟ ɛɥɨɤɢ – ɩɨ ȽɈɋɌ 30674-99 ɢɡ ɉȼɏ ɩɪɨɮɢɥɟɣ ɫ ɞɜɭɯɤɚɦɟɪɧɵɦɢ 

ɫɬɟɤɥɨɩɚɤɟɬɚɦɢ ɋɉȾ 4Ɇ1-10-4Ɇ1-10-4Ɇ1 ɤɥɚɫɫɚ Ƚ.2 ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɩɪɢɜɟ-

ɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ (ȽɈɋɌ 23166-99). 

ȼɯɨɞɧɵɟ ɞɜɟɪɢ ɢ ɜɨɪɨɬɚ – ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨ ȽɈɋɌ 31173-2013. 

ɉɨɥ ɜɵɩɨɥɧɟɧ ɩɨ ɦɨɧɨɥɢɬɧɨɣ ɠ/ɛ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɟ, ɭɬɟɩɥɟɧɢɟ ɜɵ-

ɩɨɥɧɹɟɬɫɹ ɩɥɢɬɚɦɢ ɦɚɪɤɢ ɉȿɇɈɉɅɗɄɋ Ɏɭɧɞɚɦɟɧɬ ɬɨɥɳɢɧɨɣ 100ɦɦ ɩɨ ɤɨɧ-

ɬɭɪɭ ɡɞɚɧɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 1200 ɦɦ ɨɬ ɧɚɪɭɠɧɵɯ ɫɬɟɧ. 

 

1.1 ɋɜɟɞɟɧɢɹ ɨ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɫ-
ɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ.  

 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɤɨɪɩɭɫ ɌɓɈ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 

ɤɪɚɹ ɜ ɋɟɜɟɪɨ-ȿɧɢɫɟɣɫɤɨɦ ɪɚɣɨɧɟ. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɯɨɥɨɞɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 

ɡɢɦɨɣ ɢ ɬɟɩɥɵɦ ɥɟɬɨɦ. 

ɉɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢɧɹɬɵ:  

- ɩɚɪɚɦɟɬɪɵ Ⱥ – ɞɥɹ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ; 

- ɩɚɪɚɦɟɬɪɵ Ȼ – ɞɥɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟ-

ɪɢɨɞɚ ɝɨɞɚ. 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɋɉ 

131.13330.2012 "ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ"[2] ɢ ɫɨɫɬɚɜɥɹɸɬ: 
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ɚ) ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɨɩɥɟɧɢɹ – ɦɢɧɭɫ 46 ºɋ; 

ɛ) ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɢ: 

1) ɡɢɦɧɹɹ                       ɦɢɧɭɫ 46 ºɋ; 

2) ɥɟɬɧɹɹ               ɩɥɸɫ 22 ºɋ; 

3) ɞɥɹ ɩɟɪɟɯɨɞɧɵɯ ɭɫɥɨɜɢɣ ɝɨɞɚ   ɩɥɸɫ 10 ºɋ; 

ɜ) ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ – ɦɢɧɭɫ 12,7 ºɋ; 

ɝ) ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ – 254 ɫɭɬɨɤ. 

Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ [2] ɋɉ 

131.13330.2012 "ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ" – 1Ⱦ. 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɡɞɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – Ɍɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 

№ ɉɚɪɚɦɟɬɪɵ 
Ɂɧɚɱɟ-

ɧɢɟ 
ɂɫɬɨɱɧɢɤ 

1 2 3 4 

1 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡ-

ɞɭɯɚ, tɧ,°ɋ. -46 
ɋɉ 131.13330.2012 

[2] 

2 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟ-
ɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɨɡɞɭɯɚ ɧɢɠɟ 8 °ɋ, tɨɬ ,°ɋ 
-12,7 

ɋɉ 131.13330.2012 
[2] 

3 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢ-

ɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɨɡɞɭɯɚ ɧɢɠɟ 8 °ɋ, zɨɬ,ɫɭɬ. 

254 
ɋɉ 131.13330.2012 

[2] 

4 
 

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡ-
ɞɭɯɚ, tɜ,°ɋ 

18 
ȽɈɋɌ 12.1.005-

88* [3] 

5 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ 

ɜɨɡɞɭɯɚ, 𝜑ɜ,% 
40÷60 

ȽɈɋɌ 12.1.005-
88* [3] 

6 
Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 

ɞɥɹ ɪɚɫɱɟɬɚ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, 
ȽɋɈɉ,°ɋ∙ɫɭɬ 

7798 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟ-

ɧɢɟ  

7 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ߙɜ,ȼɬ/(ɦ2·°ɋ) 
8,7 

ɋɉ50.13330.2012, 
ɬɚɛɥ.4 [1] 

8 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ߙɧ,ȼɬ/(ɦ2·°ɋ) 
23 

ɋɉ 50.13330, 
ɬɚɛɥ.6 

[1] 
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9 ȼɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɣ 
ɇɨɪ-
ɦɚɥɶ-
ɧɵɣ 

ɋɉ 50.13330, 
ɬɚɛɥ.1 

[1] 

10 
Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶ-

ɫɬɜɚ 
ɋɭɯɚɹ 

ɋɉ 50.13330 
ɩɪɢɥ.ȼ 

[1] 

11 
ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ 
Ⱥ 

ɋɉ 50.13330, 
ɬɚɛɥ.2 

[1] 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɧɨɪɦɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɨ 5.2 

ɋɉ 50.13330.2012 [1]. 

 
,pɨɬɪo mRR                                                                                             (1) 

 
ɝɞɟ Rɨɬɪ - ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, ɨɩɪɟɞɟ-

ɥɹɟɦɨɟ ɩɨ ɬɚɛɥ. 3 ɋɉ 50.13330 [1]. ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɨɬɨɩɢɬɟɥɶ-

ɧɨɝɨ ɩɟɪɢɨɞɚ;  

m̬ – ко̾фф̛ц̛е̦т, уч̛т̼̏̌̀щ̛̜ о̭о̍е̦̦о̭т̛ ̬е̛̐о̦̌ ̭т̬о̛тел̭̽т̏̌. В 

̬̭̌чете п̛̛̬̦̥̌ет̭́ ̬̦̼̥̌̏ ϭ. 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 

 

,)int( htzhtttȽСɈɉ   (2) 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ȽɋɈɉ ɩɨ ɮɨɪɦɭɥɟ (2)  

 
ɫɭɬ. СȽСɈɉ  778925412,7))((18   

 
ɝɞɟ  tint - ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ, °C, ɩɪɢ-

ɧɢɦɚɟɦɚɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɩɨ ɦɢɧɢɦɚɥɶɧɵɦ 

ɡɧɚɱɟɧɢɹɦ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɞɚɧɢɣ; 

tht, zht - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °C, ɢ ɩɪɨɞɨɥɠɢɬɟɥɶ-
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ɧɨɫɬɶ, ɫɭɬ., ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ [2] ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞ-

ɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɢɠɟ 8 °ɋ. 

Ȼɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɵɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ Rɨɬɪ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 3 [1], ɫɨɫɬɚɜɥɹɸɬ 

ɩɪɢ ȽɋɈɉ = 7798 °ɋ ·ɫɭɬ/ɝɨɞ:   

ɫɬɟɧɵ – 2,56 ɦ2·°ɋ/ȼɬ;     

ɩɨɤɪɵɬɢɟ – 3,45 ɦ2·°ɋ/ȼɬ; 

ɨɤɧɚ - 0,39 ɦ2·°ɋ/ȼɬ; 

ɜɯɨɞɧɵɟ ɞɜɟɪɢ – 0,63 ɦ2·°ɋ/ȼɬ. 

Ɋɚɫɫɱɢɬɚɟɦ ɞɥɹ ɤɚɠɞɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩ-

ɥɨɩɟɪɟɞɚɱɢ. 

Ɍɪɟɯɫɥɨɣɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ.  

ɋɨɫɬɚɜ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ:  

- ɨɛɲɢɜɤɚ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ 

ɫɬɚɥɢ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ 0,7 ɦɦ,  

- ɭɬɟɩɥɢɬɟɥɶ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɬɨɥɳɢɧɨɣ 150 ɦɦ, λȺ= 0,045 ȼɬ/(ɦ∙°ɋ). 

Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɞɥɹ ɩɥɨɫɤɨɝɨ ɷɥɟɦɟɧɬɚ: 

 
R0,1ɭɫɥ=1/23+0,15/0,045+1/8,7=3,49 ɦ2·°ɋ/ȼɬ                                        ( 3) 
 
Ɉɬɫɸɞɚ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

 
Ʉ=1R0,1ɭɫɥ=1/3,49=0,28653  ȼɬ/(ɦ2∙ɨɋ).                                            (4) 
 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱёɬ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤ-

ɰɢɣ ɢ ɫɞɟɥɚɟɦ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

ɇɚɪɭɠɧɚɹ ɫɬɟɧɚ ɡɞɚɧɢɹ ɌɓɈ ɢɦɟɟɬ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨ-

ɩɟɪɟɞɚɱɟ 3,49 ɦ2·°ɋ/ȼɬ, ɱɬɨ ɧɟ ɧɢɠɟ ɛɚɡɨɜɨɝɨ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ, ɪɚɜɧɨɝɨ 

2,56 ɦ2·°ɋ/ȼɬ ɩɪɢ mɪ=1, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɬɜɟɱɚɟɬ ɩɨɤɚɡɚɬɟɥɸ «ɚ» ɧɨɪɦɚɬɢɜɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ [1]. 
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ɉɨɤɪɵɬɢɟ ɌɓɈ ɢɦɟɟɬ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 3,67 

ɦ2·°ɋ/ȼɬ, ɱɬɨ ɧɟ ɧɢɠɟ ɛɚɡɨɜɨɝɨ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ, ɪɚɜɧɨɝɨ 3,45 ɦ2·°ɋ/ȼɬ, 

ɩɪɢ mɪ=1, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɬɜɟɱɚɟɬ ɩɨɤɚɡɚɬɟɥɸ «ɚ» ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ 

ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ [1]. 

ȼɯɨɞɧɵɟ ɞɜɟɪɢ ɫɬɚɥɶɧɵɟ ɩɨ ȽɈɋɌ 31173-2003 ɢɦɟɸɬ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨ-

ɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 0,63 ɦ2·°ɋ/ȼɬ, ɱɬɨ ɧɟ ɧɢɠɟ ɛɚɡɨɜɨɝɨ ɬɪɟɛɭɟɦɨɝɨ 

ɡɧɚɱɟɧɢɹ, ɪɚɜɧɨɝɨ 0,63 ɦ2·°ɋ/ȼɬ, ɩɪɢ mɪ=1, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɬɜɟɱɚɟɬ ɩɨɤɚɡɚ-

ɬɟɥɸ «ɚ» ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ [1]. 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ – ɩɨ ȽɈɋɌ 30674-99 ɢɡ 

ɉȼɏ ɩɪɨɮɢɥɟɣ ɫ ɞɜɭɯɤɚɦɟɪɧɵɦɢ ɫɬɟɤɥɨɩɚɤɟɬɚɦɢ ɋɉȾ 4Ɇ1-10-4Ɇ1-10-4Ɇ1 

0,47 ɦ2·°ɋ/ȼɬ. 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɝɪɭɧɬɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 4-ɦ ɡɨɧɚɦ: 

1 ɡɨɧɚ – 2,1 ɦ2·°ɋ/ȼɬ; 

2 ɡɨɧɚ – 4,299 ɦ2·°ɋ/ȼɬ; 

3 ɡɨɧɚ – 8,59 ɦ2·°ɋ/ȼɬ; 

4 ɡɨɧɚ – 14,2 ɦ2·°ɋ/ȼɬ. 

 
2 Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 
 
Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ ɋɉ 

60.13330.2016 "Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ"[4], ɋɉ 

56.13330.2011 "ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ" [5], ȽɈɋɌ 12.1.005-88 "Ɉɛɳɢɟ ɫɚ-

ɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ ɡɨɧɵ" [3], ɋɚɧɉɢɇ 

2.2.4.548-96 "Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɢɤɪɨɤɥɢɦɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɣ" [6] ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
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Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɦɟ-
ɳɟɧɢɹ 

ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ Ɍɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 

Ɍɟ
ɦɩ

ɟɪ
ɚɬ

ɭɪ
ɚ 

ɜɨ
ɡɞ

ɭɯ
ɚ,

 °ɋ
  

Ɉ
ɬɧ

ɨɫ
ɢɬ

ɟɥ
ɶɧ

ɚɹ
 ɜ

ɥɚ
ɠ

-
ɧɨ

ɫɬ
ɶ 

ɜɨ
ɡɞ

ɭɯ
ɚ,

 %
 

ɋɤ
ɨɪ

ɨɫ
ɬɶ

 ɞ
ɜɢ

ɠ
ɟɧ

ɢɹ
 ɜ

ɨɡ
-

ɞɭ
ɯɚ

, ɦ
/ɫ

 

Ɍɟ
ɦɩ

ɟɪ
ɚɬ

ɭɪ
ɚ 

ɜɨ
ɡɞ

ɭɯ
ɚ,

 °ɋ
  

Ɉ
ɬɧ

ɨɫ
ɢɬ

ɟɥ
ɶɧ

ɚɹ
 ɜ

ɥɚ
ɠ

-
ɧɨ

ɫɬ
ɶ 

ɜɨ
ɡɞ

ɭɯ
ɚ,

 %
 

ɋɤ
ɨɪ

ɨɫ
ɬɶ

 ɞ
ɜɢ

ɠ
ɟɧ

ɢɹ
 ɜ

ɨɡ
-

ɞɭ
ɯɚ

, ɦ
/ɫ

 

1 2 3 4 5 6 7 

Ɉɫɧɨɜɧɨɣ ɰɟɯ +18 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ +10 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 
Ɍɚɦɛɭɪ +10 ɧɟ ɧɨɪɦ 0,2-0,3 +18÷26 ɧɟ ɧɨɪɦ 0,15-0,25 

ȼɟɫɬɢɛɸɥɶ +18 ɧɟ ɧɨɪɦ 0,2-0,3 +18÷26 ɧɟ ɧɨɪɦ 0,15-0,25 
Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ +16 ɧɟ ɧɨɪɦ 0,2-0,3 +18÷26 ɧɟ ɧɨɪɦ 0,15-0,25 

ɍɡɟɥ ɜɜɨɞɚ +16 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 
Ɋɟɦɨɧɬɧɵɣ ɩɭɧɤɬ +18 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 

ɋɚɧ.ɭɡɥɵ +22 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 
ɉɨɞɫɨɛɧɨɟ ɩɨɦ. +16 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 
ɗɥɟɤɬɪɨɳɢɬɨɜɚɹ +10 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 

Ʉɨɪɢɞɨɪ +18 ɧɟ ɧɨɪɦ 0,2-0,3 +18÷26 ɧɟ ɧɨɪɦ 0,15-0,25 

Ƚɚɪɞɟɪɨɛ ɭɥɢɱɧɨɣ 
ɨɞɟɠɞɵ 

+22 ɧɟ ɧɨɪɦ 0,2-0,3 +18÷26 ɧɟ ɧɨɪɦ 0,15-0,25 

Ƚɚɪɞɟɪɨɛ ɫɩɟɰ. 
ɨɞɟɠɞɵ 

+22 ɧɟ ɧɨɪɦ 0,2-0,3 +18÷26 ɧɟ ɧɨɪɦ 0,15-0,25 

Ⱦɭɲɟɜɚɹ +26 ɧɟ ɧɨɪɦ 0,2-0,3 +20÷26 ɧɟ ɧɨɪɦ 0,15-0,25 
Ʉɍɂ +16 ɧɟ ɧɨɪɦ 0,2-0,3 +18÷26 ɧɟ ɧɨɪɦ 0,15-0,25 

Ʉɥɚɞɨɜɚɹ ɫɩɟɰ. 
ɨɞɟɠɞɵ 

+16 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 

ȼɟɧɬɤɚɦɟɪɚ +10 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 
Ʉɨɦɧɚɬɚ ɦɚɫɬɟɪɚ +20 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 

Ɉɩɟɪɚɬɨɪɫɤɚɹ +20 40÷6Ϭ 0,2-0,3 +18÷26 40÷6Ϭ 0,15-0,25 

 
 
3 Ɉɬɨɩɥɟɧɢɟ 
3.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɡɞɚɧɢɹ 
 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɸɬ 

ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ  

 ܳо = ܳот , ȼɬ                                                                                            (5)  
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ɝɞɟ ܳо – ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ, ȼɬ; ܳот – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. 

 

Ɍɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɡɞɚɧɢɹ ܳо, ȼɬ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

 

( ) (1 )ɜ ɧQ К А t t n                     (6) 

ɝɞɟ К – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɝɪɚɠɞɟɧɢɹ, ȼɬ/(ɦ2·°ɋ); 

       А – ɩɥɨɳɚɞɶ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2; 

       tɜ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; 

       tɧ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ; 

       n – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɥɨɠɟɧɢɟ ɨɝɪɚɠɞɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ; 

       β – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɛɚɜɨɱɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ. 

Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3. 

 

 

 

 

 



16 

 

Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɉɨɦɟɳɟɧɢɟ 
ɉɚɪɚɦɟɬɪɵ ɨɝɪɚɠɞɟ-

ɧɢɹ 
Ɋɚɡɦɟɪɵ Ʉɨɷɮɮɢɰɢɟɧɬ 

 (
t ɜ

 -
 t ɧ

)ɩ
, °

C 

Ɉ
ɫɧ
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ɟ 
 Q
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ɧ,

 ȼ
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ɟ 
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ɚɬ
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ɚɱ
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) 
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ɠ
ɟɧ
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ɟɧ

ɬɚ
ɰɢ

ɸ
 

ɉ
ɪɨ

ɱɚ
ɹ 

1+
Ʃβ

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

101 
Ɉɫɧɨɜɧɨɣ 

ɰɟɯ 

18 ɧɫ1 ɸɡ 30 17,8 534 0,28653 1 64 9792,550 0 0,5 1,5 14689 
18 ɧɫ2 ɸɜ 12 17,8 409,8 0,28653 1 64 7514,957 0,05 0,5 1,55 11648 
18 ɧɫ3 ɫɜ 18 17,8 320,4 0,28653 1 64 5875,530 0,1 0,5 1,6 9401 
18 ɧɫ4-1 ɫɡ 18 17,8 320,4 0,28653 1 64 5875,530 0,1   1,1 6463 
18 ɧɫ4-2 ɫɡ 12 6 72 0,28653 1 64 1320,344 0,1   1,1 1452 
18 ɨɤ1-ɨɤ4 ɫɡ 3,5 1,2 16,8 2,12766 1 64 2287,660 0,1   1,1 2516 
18 ɨɤ1-ɨɤ3 ɸɜ 3,5 1,2 4,2 2,12766 1 64 571,915 0,05   1,05 601 
18 ɨɤ1-ɨɤ9 ɫɜ 3,5 1,2 37,8 2,12766 1 64 5147,234 0,1   1,1 5662 
18 ɨɤ1-ɨɤ12 ɸɡ 3,5 1,2 50,4 2,12766 1 64 6862,979 0   1 6863 
18 ɩɬ   30 30 900 0,28986 1 64 16695,652     1 16696 
18 ɩɥ1       208,6 0,47619 1 64 6357,327     1 6357 
18 ɩɥ2       178,4 0,23256 1 64 2655,277     1 2655 
18 ɩɥ3       154,5 0,11628 1 64 1149,777     1 1150 
18 ɩɥ4       317,2 0,07042 1 64 1429,582     1 1430 

  Иɬɨɝɨ:  87600 

102 
Ɍɪɚɧɫɮɨɪ-
ɦɚɬɨɪɧɚɹ 

10 

ɧɫ1 ɸɡ 6 6,9 41,4 0,28653 1 56 664,298 0 0,5 1,5 996 
ɧɫ2 ɸɜ 18 6,9 106,2 0,28653 1 56 1704,069 0,05 0,5 1,55 2641 
ɧɫ3 ɫɜ 6 17,8 106,8 0,28653 1 56 1713,696 0,1 0,5 1,6 2742 
ɞ1 ɸɜ 3 3 9 1,58730159 1 56 800,000 0,05   1,05 840 
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ɞ2 ɸɜ 3 3 9 1,58730159 1 56 800,000 0,05   1,05 840 
ɩɬ   6 18 108 0,28985507 1 56 1753,043     1 1753 

ɩɥ1       53,5 0,47619 1 56 1426,665     1 1427 
ɩɥ2       36,4 0,23256 1 56 474,050     1 474 
ɩɥ3       20,4 0,11628 1 56 132,838     1 133 

  Иɬɨɝɨ:  11900 

103 Ɍɚɦɛɭɪ 10 
ɧɫ1 ɫɡ 2,3 4 9,2 0,28653 1 56 147,622 0,1 0,5 1,6 236 
ɞ ɫɡ 1 2 2 1,58730 1 56 177,778 0,1   1,1 196 

ɩɥ1       4,32 0,47619 1 56 115,200 0   1 115 
  Иɬɨɝɨ:  600 

104 ȼɟɫɬɢɛɸɥɶ 18 
ɩɥ2       5,7 0,23256 1 64 84,838     1 85 
ɩɥ3       5,7 0,11628 1 64 42,419     1 42 

  Иɬɨɝɨ:  130 

105 
Ʌɟɫɬɧɢɱɧɚɹ 

ɤɥɟɬɤɚ 
16 

ɧɫ1 ɫɡ 3,5 12,6 44,1 0,28653 1 62 783,438 0,1 0,5 1,6 1254 
ɨɤ1-ɨɤ3 ɫɡ 1,5 1,2 5,4 2,12766 1 62 712,340 0,1   1,1 784 

ɩɥ1       7 0,47619 1 62 206,666     1 207 
ɩɥ2       6,8 0,23256 1 62 98,047     1 98 
ɩɥ3       7,5 0,11628 1 62 54,070     1 54 

  Иɬɨɝɨ:  2400 

106 ɍɡɟɥ ɜɜɨɞɚ 16 

ɧɫ1 ɫɜ 6 4 24 0,28653 1 62 426,361 0,1 0,5 1,6 682 
ɧɫ2 ɫɡ 6 4 24 0,28653 1 62 426,361 0,1 0,5 1,6 682 
ɨɤ1 ɫɜ 3,5 1,2 4,2 2,12766 1 62 554,043 0,1   1,1 609 
ɩɥ1       20,8 0,47619 1 62 614,095     1 614 
ɩɥ2       12,8 0,23256 1 62 184,560     1 185 
ɩɥ3       4,8 0,11628 1 62 34,605     1 35 

  Иɬɨɝɨ:  2800 

107 
Ɋɟɦɨɧɬɧɵɣ 

ɩɭɧɤɬ 
18 ɩɥ4       18,5 0,07042 1 64 83,377     1 83 

  Иɬɨɝɨ:  100 
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108 ɋɚɧ ɭɡɟɥ 22 
ɩɥ2       1,5 0,23256 1 68 23,721     1 24 
ɩɥ3       2,9 0,11628 1 68 22,930     1 23 

  Иɬɨɝɨ:  50 

109 
ɉɨɞɫɨɛɧɨɟ 
ɩɨɦɟɳɟɧɢɟ 

16 

ɧɫ1 ɫɜ 2,6 4 10,4 0,28653 1 62 184,756 0,1 0,5 1,6 296 
ɩɥ1       5,8 0,47619 1 62 171,238     1 171 
ɩɥ2       4,3 0,23256 1 62 62,000     1 62 
ɩɥ3       2,9 0,11628 1 62 20,907     1 21 

  Иɬɨɝɨ:  600 

110 
ɗɥɟɤɬɪɨɳɢ-

ɬɨɜɚɹ 
10 

ɧɫ1 ɫɜ 3,1 4 12,4 0,28653 1 56 198,968 0,1 0,5 1,6 318 
ɩɥ1       6,1 0,47619 1 56 162,667     1 163 
ɩɥ2       6,2 0,23256 1 56 80,745     1 81 
ɩɥ3       6,4 0,11628 1 56 41,675     1 42 

  Иɬɨɝɨ:  600 

201 Ʉɨɪɢɞɨɪ 18 
ɧɫ1 ɫɡ 2,3 4 7,4 0,28653 1 64 135,702 0,1 0,5 1,6 217 
ɨɤ1 ɫɡ 1,5 1,2 1,8 2,12766 1 64 245,106 0,1   1,1 270 

  Иɬɨɝɨ:  500 

202 
Ƚɚɪɞɟɪɨɛ 
ɭɥɢɱɧɨɣ 
ɨɞɟɠɞɵ 

22 

ɧɫ1 ɫɡ 6,2 4 24,8 0,28653 1 68 483,209 0,1 0,5 1,6 773 
ɧɫ2 ɫɜ 4 4 16 0,28653 1 68 311,748 0,1 0,5 1,6 499 

ɨɤ1 ɫɜ 3,5 1,2 4,2 2,12766 1 68 607,660 0,1   1,1 668 

  Иɬɨɝɨ:  2000 

203 
Ƚɚɪɞɟɪɨɛ 

ɫɩɟɰ ɨɞɟɠɞɵ 
22 ɧɫ1 ɫɜ 5,8 4 23,2 0,28653 1 68 452,034 0,1 0,5 1,6 723 

  Иɬɨɝɨ:  800 
205 ɋɚɧ ɭɡɟɥ 22 ɧɫ1 ɫɜ 2 4 8 0,28653 1 68 155,874 0,1 0,5 1,6 249 

  Иɬɨɝɨ:  300 

206 ɋɚɧ ɭɡɟɥ 22 ɧɫ1 ɫɜ 2 4 8 0,28653 1 68 155,874 0,1 0,5 1,6 249 

  Иɬɨɝɨ:  300 
301 Ʉɨɪɢɞɨɪ 18 ɧɫ1 ɫɡ 2,3 4 7,4 0,28653 1 64 135,702 0,1 0,5 1,6 217 
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ɨɤ1 ɫɡ 1,5 1,2 1,8 2,12766 1 64 245,106 0,1   1,1 270 
  Иɬɨɝɨ:  500 

302 ȼɟɧɬɤɚɦɟɪɚ 10 

ɧɫ1 ɫɜ 6 4 24 0,28653 1 62 426,361 0,1 0,5 1,6 682 
ɧɫ2 ɫɡ 6 4 24 0,28653 1 62 426,361 0,1 0,5 1,6 682 

ɨɤ1 ɫɜ 3,5 1,2 4,2 2,12766 1 62 554,043 1,1   2,1 1163 

  Иɬɨɝɨ:  2600 

304 
Ʉɨɦɧɚɬɚ ɦɚ-

ɫɬɟɪɚ 
20 ɧɫ1 ɫɜ 4 4 16 0,28653 1 62 284,241 0,1 0,5 1,6 455 

  Иɬɨɝɨ:  500 

305 
ɉɨɞɫɨɛɧɨɟ 
ɩɨɦɟɳɟɧɢɟ 

16 ɧɫ1 ɫɜ 2 4 8 0,28986 1 62 143,768 0,1 0,5 1,6 230 

  Иɬɨɝɨ:  300 
Иɬɨɝɨ ɩɨ ɜɫемɭ кɨɪɩɭɫɭ ТЩО 114580 
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3.2 ɋɜɟɞɟɧɢɹ ɨ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹɯ 
 
ȼ ɡɞɚɧɢɢ ɌɓɈ ɜɵɞɟɥɹɟɬɫɹ ɬɟɩɥɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚ-

ɧɢɹ, Qɛɵɬ=71250 ȼɬ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. Ɋɟɡɭɥɶɬɚɬ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɩɪɢ-

ɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4 ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɦɟɳɟɧɢɹ. 

Ɍɚɛɥɢɰɚ 4 – Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɜ ɩɨɦɟɳɟɧɢɢ 

ɉɨɦɟɳɟ-
ɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɦɟɳɟɧɢɹ 
Ɉɛɴёɦ, 

ɦ3 
Ɍɟɩɥɨɩɨ-
ɬɟɪɢ, ȼɬ 

Ɍɟɩɥɨɜɵɞɟ-
ɥɟɧɢɹ, ȼɬ 

Ȼɚɥɚɧɫ 
ɬɟɩɥɚ, ȼɬ 

1 2 3 4 5 6 

101 Ɉɫɧɨɜɧɨɣ ɰɟɯ 18256 
86600 17400 -69200 

0 17400 +17400 

102 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ 575,1 
11800 47000 +35200 

0 47000 +47000 

103 Ɍɚɦɛɭɪ 15,2 
600 0 -600 
0 0 0 

104 ȼɟɫɬɢɛɸɥɶ 36,2 
130 0 -130 
0 0 0 

105 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 73,4 
2400 0 -2400 

0 0 0 

106 ɍɡɟɥ ɜɜɨɞɚ 138,2 
2800 600 -2200 

0 150 +150 

107 Ɋɟɦɨɧɬɧɵɣ ɩɭɧɤɬ 61,9 
100 250 +150 
0 250 +250 

108 ɋɚɧ.ɭɡɟɥ 14,4 
50 0 -50 
0 0 0 

109 ɉɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ 31,7 
600 0 -600 
0 0 0 

110 ɗɥɟɤɬɪɨɳɢɬɨɜɚɹ 69,1 
600 5000 +4400 
0 5000 +5000 

201 Ʉɨɪɢɞɨɪ 117 
500 0 -500 
0 0 0 

202 
Ƚɚɪɞɟɪɨɛ ɭɥɢɱɧɨɣ 

ɨɞɟɠɞɵ 
68,4 

2000 0 -2000 
0 0 0 

203 Ƚɚɪɞɟɪɨɛ ɫɩɟɰ.ɨɞɟɠɞɵ 86,6 
800 0 -800 
0 0 0 

204 Ⱦɭɲɟɜɚɹ 73,4 
0 150 +150 
0 0 0 

205 ɋɚɧ ɭɡɟɥ 15,1 
300 0 -300 
0 0 0 

206 ɋɚɧ ɭɡɟɥ 15,1 
300 0 -300 
0 0 0 

207 Ʉɍɂ 17,9 0 0 0 
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0 0 0 

208 Ʉɥɚɞɨɜɚɹ ɫɩɟɰ.ɨɞɟɠɞɵ 37,4 
0 0 0 
0 0 0 

301 Ʉɨɪɢɞɨɪ 86,4 
500 0 -500 
0 0 0 

302 ȼɟɧɬɤɚɦɟɪɚ 138,2 
2600 400 -2200 

0 10 10 

303 ɋɚɧ ɭɡɟɥ 16,9 
0 0 0 
0 0 0 

304 Ʉɨɦɧɚɬɚ ɦɚɫɬɟɪɚ 86 
500 150 -350 
0 200 +200 

305 ɉɨɞɫɨɛɧɨɟ ɩɨɦɟɳɟɧɢɟ 24,1 
300 0 -300 
0 0 0 

306 Ɉɩɟɪɚɬɨɪɫɤɚɹ 88,9 
0 300 +300 
0 300 +300 

 

 

3.3 ɋɜɟɞɟɧɢɟ ɨ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɜ ɡɞɚɧɢɢ 
 
ȼ ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜ ɨɫɧɨɜɧɨɦ ɰɟɯɟ ɌɓɈ ɩɪɢɧɹɬɵ 

ɪɟɝɢɫɬɪɵ ɢɡ ɝɥɚɞɤɢɯ ɬɪɭɛ ∅108ɯ3,5 ɩɨ ȽɈɋɌ 10704-91 [7], ɜ ɚɞɦɢɧɢɫɬɪɚ-

ɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɢ ɩɨɞɫɨɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɚɞɢɚɬɨɪɵ ɛɢɦɟ-

ɬɚɥɥɢɱɟɫɤɢɟ.  

Ɉɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɭ ɧɚɪɭɠɧɵɯ 

ɫɬɟɧ ɩɨɦɟɳɟɧɢɣ ɩɨɞ ɫɜɟɬɨɜɵɦɢ ɩɪɨɟɦɚɦɢ. ȼ ɩɨɦɟɳɟɧɢɹɯ ɫ ɡɚɩɪɟɬɨɦ ɪɚɡɦɟ-

ɳɟɧɢɹ ɜɨɞɹɧɵɯ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɤɬɪɨɤɨɧɜɟɤ-

ɬɨɪɵ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ 

ɬɪɭɛ ɫɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɩɨ [7]. ȼ ɤɚɱɟɫɬɜɟ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɡɚɳɢɬɵ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɤɪɵɬɢɟ ɝɪɭɧɬɨɜɤɨɣ ȽɎ-0,21 ɢ c ɩɨɫɥɟɞɭɸɳɟɣ 

ɨɤɪɚɫɤɨɣ ɜ ɞɜɚ ɫɥɨɹ ɤɪɚɫɤɨɣ ȻɌ-177. Ɍɪɭɛɨɩɪɨɜɨɞɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɩɨɞ ɩɨ-

ɤɪɵɬɢɟ ɢɡɨɥɹɰɢɟɣ, ɧɟ ɨɤɪɚɲɢɜɚɸɬɫɹ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɭ ɩɪɨɟɦɨɜ ɜɨɪɨɬ ɢ ɞɜɟɪɟɣ ɩɨɤɪɵɜɚɸɬɫɹ ɬɟɩɥɨɜɨɣ 

ɢɡɨɥɹɰɢɟɣ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɤɚɥɨɪɢɮɟɪɨɜ ɩɪɢɬɨɱɧɵɯ 
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ɜɟɧɬɭɫɬɚɧɨɜɨɤ, ɬɟɩɥɨɜɵɯ ɡɚɜɟɫ ɢ ɜɨɡɞɭɲɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɨɤɪɵɜɚ-

ɸɬɫɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɨɬ ɬɟɩɥɨɜɨɝɨ ɭɡɥɚ ɞɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɬɟɩ-

ɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɭɛɤɢ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ. 

ȼ ɜɟɪɯɧɢɯ ɬɨɱɤɚɯ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɚɪɦɚɬɭɪɚ ɞɥɹ ɫɩɭɫɤɚ ɜɨɡɞɭɯɚ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɨɡɞɭɯɨɨɬɜɨɞɱɢɤɢ. ȼ ɧɢɠɧɢɯ 

ɬɨɱɤɚɯ ɢ ɧɚ ɧɟɨɩɨɪɨɠɧɹɟɦɵɯ ɭɱɚɫɬɤɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɚɪɦɚ-

ɬɭɪɵ ɞɥɹ ɞɪɟɧɚɠɚ. 

Ɋɟɝɢɫɬɪɵ ɜ ɨɫɧɨɜɧɨɦ ɰɟɯɟ ɌɓɈ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɞɟɠɭɪɧɨɝɨ 

ɨɬɨɩɥɟɧɢɹ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ +5°ɋ. Ɉɫɧɨɜɧɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ 

ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɜɨɡɞɭɲɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ȺȼɈ (Ⱥ1-Ⱥ6). 

ɍɩɪɚɜɥɟɧɢɟ ȺȼɈ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɫɩɨɫɨɛɧɵɯ ɭɩɪɚɜ-

ɥɹɬɶ ɫɤɨɪɨɫɬɶɸ ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɪɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɞɜɭɯɯɨɞɨɜɵɦ ɤɥɚɩɚɧɨɦ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɞɚɬɱɢɤɭ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ 

ɪɚɛɨɱɟɣ ɡɨɧɟ. 

ɍɩɪɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨ ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 

ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜɵɲɟ 

ɧɨɪɦɢɪɭɟɦɨɣ ɪɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɟɪɟɡ ɩɪɢɛɨɪ ɩɪɟɪɵɜɚɟɬɫɹ, ɚ ɜɟɧɬɢɥɹ-

ɬɨɪɵ ɨɬɤɥɸɱɚɸɬɫɹ. Ʉɨɦɩɥɟɤɫ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡ-

ɞɭɲɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ (ȺȼɈ) ɩɨɫɬɪɨɟɧ ɧɚ ɛɚɡɟ ɲɤɚɮɨɜ ɭɩɪɚɜɥɟ-

ɧɢɹ ɜɨɡɞɭɲɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ (ɒɋȺɍ-ȺȼɈ*) ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɨ-

ɫɬɚɜɥɹɟɦɵɯ ɤɨɦɩɥɟɤɬɧɨ ɫ ɚɝɪɟɝɚɬɚɦɢ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ: 

• ɡɚɳɢɬɭ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɩɟɪɟɝɪɭɡɨɤ ɜ ɰɟɩɹɯ; 

• ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɡɨɧɟ, ɨɛɫɥɭɠɢɜɚɟɦɨɣ ɤɨɧɤɪɟɬ-

ɧɵɦ ɚɝɪɟɝɚɬɨɦ ɩɨ ɫɢɝɧɚɥɚɦ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɨɛɫɥɭɠɢ-

ɜɚɟɦɨɣ ɡɨɧɟ ɱɟɪɟɡ ɜɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɚ ɚɝɪɟɝɚɬɚ; 

• ɫɨɜɦɟɫɬɧɨɟ ɫ ɜɤɥɸɱɟɧɢɟɦ/ɜɵɤɥɸɱɟɧɢɟɦ ɜɟɧɬɢɥɹɬɨɪɚ ɚɝɪɟɝɚɬɚ ɨɬɤɪɵ-

ɬɢɟ/ɡɚɤɪɵɬɢɟ ɤɨɧɤɪɟɬɧɨɝɨ ɡɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɩɨ ɨɬɨɩɢɬɟɥɶɧɨɣ ɜɨɞɟ. 

• ɫɢɝɧɚɥɢɡɚɰɢɸ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ. 

ȼɵɤɥɸɱɟɧɢɟ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 
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ɜɵɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɲɤɚɮɚ ɒɍ-ȺȼɈ 

ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɢ ɩɨɞɫɨɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɭɫɬɚɧɚɜɥɢɜɚ-

ɸɬɫɹ ɪɚɞɢɚɬɨɪɵ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɟ.  ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɥɨɠɟɧɵ ɩɪɨɮɢɥɶ-

ɧɵɟ, ɫɛɥɨɤɢɪɨɜɚɧɧɵɟ ɫɬɚɥɶɧɵɟ ɪɚɞɢɚɬɨɪɵ KERMI PROFIL Ʉ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ 

ɫɩɟɰɢɚɥɶɧɨɣ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɯɨɥɨɞɧɨɤɚɬɚɧɨɣ ɫɬɚɥɢ, ɬɨɥɳɢɧɨɣ 1,25 ɦɦ. 

Ɋɚɞɢɚɬɨɪɵ KERMI PROFIL Ʉ ɨɬɜɟɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ȿɜɪɨɩɟɣɫɤɨɝɨ 

ɫɬɚɧɞɚɪɬɚ DIN ISO 9001, ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɩɪɢɦɟɧɟɧɢɸ ɇɂɂ ɫɚɧɬɟɯɧɢɤɢ 

(Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɫɬɚɥɶɧɵɯ ɩɚɧɟɥɶɧɵɯ ɪɚɞɢɚɬɨɪɨɜ KERMI 

PROFIL Ʉ ɨɬ 12.10.2001). ȼɫɟ ɪɚɞɢɚɬɨɪɵ ɩɪɨɯɨɞɹɬ ɩɪɨɜɟɪɤɭ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 

ɢɫɩɵɬɵɜɚɸɬɫɹ ɞɚɜɥɟɧɢɟɦ 13 Ȼɚɪ. 

ɉɪɢɛɨɪɵ ɨɬɨɩɥɟɧɢɹ ɨɫɧɚɳɚɸɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ ɫ ɬɟɪɦɨ-

ɫɬɚɬɢɱɟɫɤɢɦɢ ɝɨɥɨɜɤɚɦɢ ɬɢɩɚ RA-N “Danfoss”, ɤɨɬɨɪɵɟ ɩɪɟɪɵɜɚɸɬ ɩɨɞɚɱɭ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɪɢɛɨɪ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜ ɩɨɦɟɳɟɧɢɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɡɞɭɯɚ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ 

ɦɟɫɬɚɯ ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɨɫɦɨɬɪɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɥɟɝɤɢɣ ɪɟ-

ɦɨɧɬ ɢɥɢ ɡɚɦɟɧɭ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɩɟɪɟɤɪɵɬɢɣ, ɜɧɭɬɪɟɧ-

ɧɢɯ ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ ɝɢɥɶɡɚɯ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɟɞɟɬɫɹ ɫ ɭɤɥɨɧɨɦ ɧɟ ɦɟɧɟɟ 0,002 ɜ ɫɬɨɪɨɧɭ ɬɟɩɥɨ-

ɜɨɝɨ  

ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ ɫ ɡɚɩɪɟɬɨɦ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟ-

ɧɢɹ (ɷɥɟɤɬɪɨɳɢɬɨɜɚɹ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ) ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɛɨɪɨɜ ɨɬɨɩɥɟɧɢɹ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɷɥɟɤɬɪɨɤɨɧɜɟɤɬɨɪɵ "ɗȼɍȻ" ɫ ɮɭɧɤɰɢɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɜɵɤɥɸɱɟɧɢɹ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜ ɩɨɦɟɳɟɧɢɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ȼɫɟ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɟ 

ɩɪɢɛɨɪɵ ɢɦɟɸɬ ɭɪɨɜɟɧɶ ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ ɤɥɚɫɫɚ 0 ɢ ɬɟɦɩɟɪɚɬɭɪɭ 

ɬɟɩɥɨɨɬɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɞɥɹ ɩɨɦɟɳɟɧɢɣ 

ɫɨɝɥɚɫɧɨ ɩɪɢɥɨɠɟɧɢɸ «Ⱦ» [4]. 
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ȼɧɭɬɪɟɧɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɢ 

ɩɪɨɤɥɚɞɤɟ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɭ ɩɪɨɟɦɨɜ ɜɨɪɨɬ ɢ ɞɜɟɪɟɣ ɩɨɤɪɵɜɚ-

ɸɬɫɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɤɚɥɨɪɢɮɟ-

ɪɨɜ ɩɪɢɬɨɱɧɵɯ ɜɟɧɬɭɫɬɚɧɨɜɨɤ, ɬɟɩɥɨɜɵɯ ɡɚɜɟɫ ɢ ɜɨɡɞɭɲɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɯ ɚɝ-

ɪɟɝɚɬɨɜ ɩɨɤɪɵɜɚɸɬɫɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɨɬ ɬɟɩɥɨɜɨɝɨ ɭɡɥɚ ɞɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɭɛɤɢ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ. 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɵɯ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧ-

ɫɬɪɭɤɰɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɟɟ 25 ɥɟɬ; ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɫɦɟɧɹɟɦɵɯ ɭɩɥɨɬɧɢɬɟɥɟɣ 

- ɛɨɥɟɟ 15 ɥɟɬ. 

 
 
3.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɞɢɚ-

ɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɬɪɭɛɟ, ɜ ɫɬɵɤɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɞɟ-

ɬɚɥɹɯ, ɜ ɦɟɫɬɚɯ ɪɟɡɤɢɯ ɩɨɜɨɪɨɬɨɜ ɢ ɢɡɦɟɧɟɧɢɣ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ.  

ɉɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ ɬɟɩɥɨɩɪɨɜɨɞɨɜ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɢ 

ɩɪɟɨɞɨɥɟɧɢɟ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɬɨɞɭ ɭɞɟɥɶɧɵɯ ɥɢɧɟɣ-

ɧɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ: 

 
,ZlRP   (7) 

 
ɝɞɟ R − ɭɞɟɥɶɧɵɟ ɥɢɧɟɣɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɨɞɢɧ ɦɟɬɪ ɬɪɭɛɵ, ɉɚ/ɦ; 

Z − ɦɟɫɬɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɚɯ, ɉɚ; 

l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5. 

Ɍɚɛɥɢɰɚ 5 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɢɛɨɪɨɜ 
N,ɭɱ Q,ȼɬ G,ɤɝ/ɱ d,ɦɦ l,ɦ R,ɉɚ/ɦ V,ɦ/ɫ R*l,ɉɚ Σz Pɞ,ɉɚ z,ɉɚ Rl+z,ɉɚ 

1 ɜɟɬɤɚ 
1 1735 60 15 8,0 13,1 0,1 104,416 33,8 4 149 254 

2 3470 119 20 8,2 10,2 0,1 83,7364 34,8 5 160 244 

3 5206 179 20 8,7 21,6 0,1 188,137 34,8 11 384 572 

4 6941 239 20 8,2 36,8 0,2 301,611 34,8 19 669 970 
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5 8676 298 20 6,7 56,5 0,3 378,493 34,8 32 1104 1483 

6 10411 358 20 9,7 79,5 0,3 771,197 35,8 50 1782 2553 

7 12147 417 25 12,6 30,3 0,2 381,383 34,8 24 845 1227 

8 13882 477 25 11,3 38,9 0,3 439,973 34,8 34 1178 1618 

9 15617 537 25 11,7 98,2 0,4 1148,43 34,8 91 3155 4303 
10 17352 596 25 10,4 113,5 0,4 1180,18 34,8 96 3347 4527 

  17752 

2 ɜɟɬɤɚ 

1 1735 60 15 12,5 2,0 0,0 24,4123 31 1 24 48 

2 3470 119 15 8,8 10,2 0,1 89,8634 33 5 152 242 

3 5206 179 20 9,3 6,3 0,1 58,8416 33 4 138 197 

4 6941 239 20 12,2 10,7 0,1 130,683 33 7 245 376 

5 8375 288 20 14,8 52,8 0,2 781,395 35,8 28 997 1779 

6 9953 342 20 7,1 72,9 0,3 517,842 35,8 40 1430 1948 

7 11530 396 20 7 96,5 0,3 675,37 35,8 59 2105 2781 

8 13716 471 20 8,4 134,8 0,4 1132,34 30,2 82 2466 3598 

9 14831 510 25 5,6 44,3 0,3 248,006 28,4 34 955 1203 

10 16106 554 25 11,4 51,7 0,3 589,763 19 38 728 1318 

11 16981 584 25 17 57,2 0,3 972,4 19 47 901 1874 
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ɍɫɥɨɜɢɟ ɧɟɜɹɡɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ≤ 15% 

%4,13%100
17752

1536417752



  

 
ȼ ɞɚɧɧɨɣ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɟ ɦɵ ɭɜɹɡɵɜɚɟɦ ɜɫɸ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɫ ɩɨ-

ɦɨɳɶɸ ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɨɣ ɬɢɩɨɜ    

RA-N.  

 

3.5 ɋɜɟɞɟɧɢɹ ɨɛ ɢɫɬɨɱɧɢɤɚɯ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɩɚɪɚɦɟɬɪɚɯ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɟɣ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ. 

ɂɫɬɨɱɧɢɤɨɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɫɥɭɠɢɬ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɩɚɪɨɜɚɹ ɤɨɬɟɥɶɧɚɹ.  

Ɍɟɩɥɨɧɨɫɢɬɟɥɟɦ ɨɬ ɤɨɬɟɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 

+190°ɋ ɢ ɞɚɜɥɟɧɢɟɦ 1,2Ɇɉɚ, ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɬɚɤɠɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɧɭɠɞ.  
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ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɤɥɚɞɤɚ ɧɚɪɭɠɧɵɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ (ɩɚ-

ɪɨɩɪɨɜɨɞ ɢ ɥɢɧɢɹ ɜɨɡɜɪɚɬɚ ɤɨɧɞɟɧɫɚɬɚ) ɩɨ ɜɵɫɨɤɢɦ ɨɩɨɪɚɦ.  

ȼ ɡɞɚɧɢɢ ɤɨɪɩɭɫɚ ɬɟɪɦɨɳɟɥɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɨɜɦɟɳɟɧɧɨɝɨ ɫ ɭɱɚɫɬɤɨɦ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɟɞɤɨɝɨ ɧɚɬɪɚ ɜ ɩɨɦɟɳɟɧɢɢ ɬɟɩɥɨɜɨɝɨ ɩɭɧɤɬɚ ɭɫɬɚɧɚɜ-

ɥɢɜɚɟɬɫɹ ɛɥɨɱɧɵɣ ɬɟɩɥɨɜɨɣ ɭɡɟɥ (ɂɌɉ), ɝɞɟ ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɨɬ ɤɨɬɟɥɶɧɨɣ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɧɚɝɪɟɜɚ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɱɟɪɟɡ ɩɚɪɨ-ɜɨɞɹ-

ɧɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ.  

ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɚɤɪɵɬɚɹ, ɧɟɡɚɜɢɫɢɦɚɹ. Ɍɟɩɥɨɧɨɫɢɬɟɥɟɦ ɜ 

ɜɧɭɬɪɟɧɧɟɦ ɤɨɧɬɭɪɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢ ɨɬɨɩɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɝɨɪɹɱɚɹ ɜɨɞɚ ɫ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ 95-70°ɋ. Ⱦɚɧɧɵɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟ-

ɧɢɹ – ɪɟɝɢɫɬɪɨɜ, ɪɚɞɢɚɬɨɪɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ (ȺȼɈ), ɬɟɩɥɨ-

ɫɧɚɛɠɟɧɢɹ ɜɨɡɞɭɲɧɨ-ɬɟɩɥɨɜɨɣ ɡɚɜɟɫɵ ɍ2. Ɍɚɤɠɟ ɝɨɪɹɱɚɹ ɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɧɚɝɪɟɜɚ ɝɥɢɤɨɥɟɜɨɝɨ ɤɨɧɬɭɪɚ ɜ ɤɨɧɬɭɪɟ ɨɛɜɹɡɤɢ ɤɚɥɨɪɢɮɟɪɨɜ ɩɪɢɬɨɱɧɵɯ 

ɜɟɧɬɫɢɫɬɟɦ ɉ1, ɉ2.  

Ƚɨɪɹɱɚɹ ɜɨɞɚ (Ɍ3) ɬɚɤɠɟ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɛɥɨɱɧɨɦ ɂɌɉ, ɩɭɬɟɦ 

ɧɚɝɪɟɜɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɯɨɡ-ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ȼ1 ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 60°C. 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɰɢɪɤɭɥɹɰɢɹ ɝɨɪɹɱɟɣ ɜɨɞɵ (Ɍ4) ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɧɬɭɪɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

 

3.6 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ  
Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ (ɋɈ), ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ (Ƚȼɋ) ɢ ɜɟɧɬɢɥɹɰɢɢ, ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɟɝɭɥɹɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ “ECL Comfort 

310” ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ: 

• ɪɟɝɭɥɢɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɫɢɫɬɟɦɭ 

ɨɬɨɩɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɝɪɚɮɢɤɨɦ; 

• ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɨɫɬɨɹɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ; 

• ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɬɶ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɧɚ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɪɢ ɩɟ-

ɪɟɯɨɞɟ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɪɚɧɢɰɵ; 
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• ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɤɥɸɱɚɬɶ ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɧɚɫɨɫɚ ɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɥɚ-

ɩɚɧɚ ɜɨ ɜɪɟɦɹ ɥɟɬɧɟɝɨ ɨɬɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ; 

• ɡɚɳɢɳɚɬɶ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɨɬ ɡɚɦɨɪɚɠɢɜɚɧɢɹ 

• ɭɩɪɚɜɥɹɬɶ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɧɚɫɨɫɨɜ ɨɬɨɩɥɟɧɢɹ ɩɨ ɫɯɟɦɟ «ɨɫ-

ɧɨɜɧɨɣ-ɪɟɡɟɪɜɧɵɣ» ɉɟɪɟɤɥɸɱɟɧɢɟ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɩɨ ɜɪɟɦɟɧɢ ɢɥɢ ɩɪɢ ɨɬɤɚɡɟ 

ɨɫɧɨɜɧɨɝɨ; 

• Ɂɚɳɢɬɚ ɧɚɫɨɫɨɜ ɨɬ «ɫɭɯɨɝɨ» ɯɨɞɚ; 

• ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ. 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢ ɭɱɟɬɚ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 

ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɚ ɜɜɨɞɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɭɧɤɬɚ (ɂɌɉ) ɩɪɟɞɭ-

ɫɦɨɬɪɟɧ ɭɡɟɥ ɭɱɟɬɚ ɬɟɩɥɚ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɧɚ ɛɚɡɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɋɉɌ961.2 ɁȺɈ ɇɉɎ «Ʌɨɝɢɤɚ» ɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟ-

ɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɩɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

(ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ, ɪɚɫɯɨɞɨɦɟɪɵ). Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɢ ɢɧɞɢɤɚɰɢɸ ɧɚ ɞɢɫɩɥɟɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

• ɦɚɫɫɭ ɢ ɨɛɴɟɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨ ɤɚɠɞɨɦɭ ɬɪɭɛɨ-

ɩɪɨɜɨɞɭ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɚ ɬɚɤɠɟ ɡɚ ɤɚɠɞɵɣ ɱɚɫ, ɫɭɬɤɢ, ɦɟɫɹɰ; 

• ɦɚɫɫɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 

ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɚ ɬɚɤɠɟ ɡɚ ɤɚɠɞɵɣ ɱɚɫ, ɫɭɬɤɢ, ɦɟɫɹɰ; 

• ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɭɸ ɜ ɫɢɫɬɟɦɟ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ (ɨɬ-

ɩɭɳɟɧɧɭɸ ɜ ɫɢɫɬɟɦɭ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ) ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɚ ɬɚɤɠɟ ɡɚ ɤɚɠ-

ɞɵɣ ɱɚɫ, ɫɭɬɤɢ, ɦɟɫɹɰ; 

• ɫɪɟɞɧɟɱɚɫɨɜɵɟ, ɫɪɟɞɧɟɫɭɬɨɱɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞ (ɩɟɪɟɩɚɞ 

ɞɚɜɥɟɧɢɹ), ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ.  

Ƚɥɚɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨ-

ɞɚɜɚɟɦɨɝɨ ɜ ɧɟɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɪɟɝɢɫɬɪɢɪɭɟɦɚɹ ɤɨɦɩɥɟɤɬɧɵɦ ɞɚɬɱɢɤɨɦ. Ɍɪɟ-

ɛɭɟɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɵɱɢɫɥɹɟɬɫɹ ɪɟɝɭɥɹɬɨɪɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɨɬɨɩɢɬɟɥɶɧɵɦ ɝɪɚɮɢɤɨɦ ɧɚ ɨɫɧɨɜɟ ɬɟɤɭɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 
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ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɡɚɞɚɧɧɨɣ ɩɨɬɪɟɛɢɬɟɥɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɨɬɚɩɥɢ-

ɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ (ɱɟɦ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɬɟɦ ɜɵɲɟ 

ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ). Ɋɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɩɨɫɬɟ-

ɩɟɧɧɨ ɨɬɤɪɵɜɚɟɬɫɹ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɚɜɚɟɦɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɤɚɡɵɜɚɟɬɫɹ 

ɧɢɠɟ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɧɚɨɛɨɪɨɬ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɢɡɜɨɥɶɧɨ ɡɚɞɚɜɚɟɦɵɦ ɪɚɫɩɢɫɚɧɢɟɦ (ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ 

ɢ ɞɧɹɦ ɧɟɞɟɥɢ) ɫ ɩɨɦɨɳɶɸ ɬɚɣɦɟɪɚ ɦɨɠɧɨ ɩɟɪɟɤɥɸɱɚɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɢ-

ɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɧɚ ɤɨɦɮɨɪɬɧɵɣ ɢɥɢ ɷɤɨɧɨɦɢɱɧɵɣ. ȼ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɪɟɝɭɥɹɬɨɪ, ɫ ɭɱɟɬɨɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɬɧɨɣ ɜɨɞɵ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨ-

ɧɨɫɢɬɟɥɹ, ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɩɨɫɥɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɜ ɬɟɩɥɨɜɭɸ ɫɟɬɶ, ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɫ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɝɪɚɮɢɤɨɦ ɢɥɢ ɩɨ ɡɚɞɚɧɧɨɦɭ ɩɨɫɬɨɹɧɧɨɦɭ ɡɧɚɱɟ-

ɧɢɸ. 

ɉɪɢ ɟɟ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɪɚɫɱɟɬ ɬɪɟɛɭ-

ɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɚɜɚɟɦɨɣ ɜ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɐɢɪɤɭɥɹ-

ɰɢɨɧɧɵɣ ɧɚɫɨɫ ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɨɬɨɩɥɟɧɢɹ ɢɥɢ ɞɥɹ ɡɚɳɢɬɵ ɟɟ ɨɬ 

ɡɚɦɟɪɡɚɧɢɹ. Ɉɬɨɩɥɟɧɢɟ ɦɨɠɟɬ ɨɬɤɥɸɱɚɬɶɫɹ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡ-

ɞɭɯɚ ɩɨɞɧɢɦɚɟɬɫɹ ɜɵɲɟ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ. 

ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɭɬɟɦ ɢɡɦɟ-

ɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɝɪɟɸɳɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɥɚ-

ɩɚɧɚ. Ɋɟɝɭɥɹɬɨɪ ɦɨɠɟɬ ɨɝɪɚɧɢɱɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɨɦ 

ɤɨɧɬɭɪɟ ɫɢɫɬɟɦɵ, ɪɟɝɢɫɬɪɢɪɭɟɦɭɸ ɤɨɦɩɥɟɤɬɧɵɦ ɞɚɬɱɢɤɨɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɟɞɟɥɶɧɵɦ ɪɚɫɩɢɫɚɧɢɟɦ ɪɟɝɭɥɹɬɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜ ɫɢɫɬɟɦɟ ɤɨɦɮɨɪɬɧɭɸ ɢɥɢ 

ɩɨɧɢɠɟɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɹɱɟɣ ɜɨɞɵ. 

ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

ɢɥɢ ɞɥɹ ɡɚɳɢɬɵ ɟɟ ɨɬ ɡɚɦɟɪɡɚɧɢɹ. Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ ɦɨɠɟɬ ɨɬɤɥɸɱɚɬɶɫɹ, ɤɨɝɞɚ 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨɞɧɢɦɚɟɬɫɹ ɜɵɲɟ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ 
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4 ȼɟɧɬɢɥɹɰɢɹ  

4.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɢɫɬɟɦɟ ɜɟɧɬɢɥɹɰɢɢ 

ɋɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɪɚɡɞɟɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɧɚɱɟɧɢɟɦ ɢ ɪɟɠɢ-

ɦɨɦ ɪɚɛɨɬɵ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɣ. ȼɨɡɞɭɯɨɨɛɦɟɧ ɨɩɪɟɞɟɥɟɧ ɫɨɝɥɚɫɧɨ:  

- ɧɨɪɦ ɭɞɚɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɨɬ ɫɚɧɢɬɚɪɧɵɯ ɩɪɢɛɨɪɨɜ; 

 - ɩɨ ɧɨɪɦɚɬɢɜɧɨɣ ɤɪɚɬɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɩɨɦɟɳɟɧɢɹ; 

 - ɩɨ ɪɚɫɱɟɬɭ ɚɫɫɢɦɢɥɹɰɢɢ ɜɪɟɞɧɵɯ ɜɵɞɟɥɟɧɢɣ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ 1, 2 ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɧɚ ɚɫɫɢɦɢɥɹɰɢɸ ɬɟɩɥɨɩɪɢɬɨɤɨɜ ɨɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

- ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ. ȼ ɩɨɦɟ-

ɳɟɧɢɹɯ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨ-

ɛɭɠɞɟɧɢɟɦ.  

ɉɪɢɬɨɤ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɌɓɈ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɩɪɢ-

ɬɨɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɉ1, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɜɟɧɬɤɚɦɟɪɟ ɧɚ ɨɬɦ.+8,400. 

 ɉɨɦɟɳɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɨɛɫɥɭɠɢɜɚɸɬɫɹ 

ɩɪɢɬɨɱɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɉ2, ɩɪɢɬɨɤ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɚɛɨɥɚɦɢɧɚɪ-

ɧɵɦɢ ɩɨɬɨɤɚɦɢ ɜ ɪɚɛɨɱɭɸ ɡɨɧɭ ɱɟɪɟɡ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɹɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ – 

ɪɟɲɟɬɤɢ ɢ ɞɢɮɮɭɡɨɪɵ. ɉɪɢɬɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫɨ 

ɫɬɚɧɞɚɪɬɧɵɦ ɲɤɚɮɨɦ Ʉɂɉ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɱɚɫɬɨɬɵ ɢ ɭɡ-

ɥɚɦɢ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɉɪɢɬɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ ɉ1, ɉ2 ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɨɬɞɟɥɶɧɨ ɜɵɝɨɪɨɠɟɧɧɨɣ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɤɚɦɟɪɟ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. ɉɚɧɟɥɢ ɤɨɪɩɭɫɚ ɩɪɢɬɨɱɧɵɯ ɭɫɬɚɧɨɜɨɤ, 

ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɞɜɭɯ ɨɰɢɧɤɨɜɚɧɧɵɯ ɫɬɚɥɶɧɵɯ ɥɢɫɬɨɜ, ɧɚɪɭɠɧɵɣ ɥɢɫɬ ɩɨɤɪɵɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦ ɫɥɨɟɦ.  

ȼ ɩɪɢɬɨɱɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧ ɧɚɝɪɟɜ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɤɚ-

ɥɨɪɢɮɟɪɟ, ɧɚɝɪɟɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨ-ɝɥɢɤɨɥɟɜɵɦ ɪɚɫɬɜɨɪɨɦ ɧɚɝɪɟɜɚɟɦɨɦ ɜ 

ɩɪɨɦɟɠɭɬɨɱɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɡɚɦɟɪɡɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢ-

ɦɟɧɹɟɬɫɹ ɪɚɫɬɜɨɪ ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɹ ɌȿɋɇɈ-65 (4 ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ) ɫ ɬɟɦɩɟɪɚ-

ɬɭɪɨɣ 90/60°ɋ (ɧɟɡɚɜɢɫɢɦɚɹ ɫɯɟɦɚ) ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɦɟɪɡɚɧɢɹ -50°ɋ. Ɂɚɛɨɪ 
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ɜɨɡɞɭɯɚ ɩɪɢɬɨɱɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɬɦ.+9,000 ɢɡ ɜɨɡɞɭɯɨ-

ɡɚɛɨɪɧɨɣ ɤɚɦɟɪɵ ɜ ɨɫɹɯ 1-3/Ⱦ-ȿ ɱɟɪɟɡ ɧɚɪɭɠɧɭɸ ɜɨɡɞɭɯɨɡɚɛɨɪɧɭɸ ɪɟɲɟɬɤɭ. ȼ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɩɨɞɚɱɚ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 

ɧɢɠɧɸɸ ɡɨɧɭ ɩɨɦɟɳɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɧɢɡɤɨɫɤɨɪɨɫɬɧɵɯ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟ-

ɥɟɣ.  

ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɡ ɜɟɪɯɧɟɣ ɡɨɧɵ, ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢ-

ɜɚɹ ɜɨɡɞɭɯɨɨɛɦɟɧ ɜɵɬɟɫɧɟɧɢɟɦ, ɩɨɫɪɟɞɫɬɜɨɦ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɞɧɹɬɢɹ ɧɚɝɪɟ-

ɬɨɝɨ ɜɨɡɞɭɯɚ.  

ɋɢɫɬɟɦɚ ȼ1 ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɣ ɚɞɦɢɧɢɫɬɪɚ-

ɬɢɜɧɨ-ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɜɨɡɞɭɯɨ-

ɡɚɛɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ – ɪɟɲɟɬɤɢ ɢ ɞɢɮɮɭɡɨɪɵ. ȼɵɬɹɠɧɚɹ ɫɢɫɬɟɦɚ ȼ2 ɨɫɭ-

ɳɟɫɬɜɥɹɟɬ ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɫɚɧɭɡɥɨɜ ɢ ɞɭɲɟɜɵɯ. Ɉɛɟ ɫɢɫɬɟɦɵ ɤɨɧɫɬɪɭɤ-

ɬɢɜɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɚɧɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɧɟ-

ɧɢɹ ɍ4.  

Ⱦɥɹ ɜɟɧɬɢɥɹɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸ-

ɳɢɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ: - ɉ4-ɉ9 – ɩɪɢɬɨɱɧɵɟ ɫɢɫɬɟɦɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

ɜɵɩɨɥɧɹɸɳɢɟ ɮɭɧɤɰɢɢ ɤɨɦɩɟɧɫɚɰɢɢ ɞɵɦɨɭɞɚɥɟɧɢɹ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨ-

ɠɚɪɚ, ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɨɦɟɳɟɧɢɣ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ;  

ȼȾɍ16-ȼȾɍ21 – ɜɵɬɹɠɧɵɟ ɫɢɫɬɟɦɵ, ɜɵɩɨɥɧɹɸɳɢɟ ɮɭɧɤɰɢɸ ɞɵɦɨɭɞɚ-

ɥɟɧɢɹ ɩɪɢ ɩɨɠɚɪɟ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɛɳɟɨɛɦɟɧɧɨɣ ɢ ɚɜɚ-

ɪɢɣɧɨɣ ɜɟɧɬɢɥɹɰɢɢ;  

ȼ10-ȼ15 – ɜɵɬɹɠɧɵɟ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹ-

ɸɳɢɟ ɮɭɧɤɰɢɢ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ (ɱɚɫɬɢɱɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦ);  

ȼ2, ȼ3, ȼ25 – ɦɟɫɬɧɵɟ ɫɢɫɬɟɦɵ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɭɞɚɥɹɸɳɢɟ ɜɪɟɞ-

ɧɵɟ ɜɵɞɟɥɟɧɢɹ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚ-

ɞɚɧɢɹ ɢɯ ɜ ɜɨɡɞɭɯ ɪɚɛɨɱɟɣ ɡɨɧɵ.  

ȼ22 – ɜɵɬɹɠɧɚɹ ɫɢɫɬɟɦɚ ɭɞɚɥɟɧɢɹ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ, ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  

ȼ24 – ɜɵɬɹɠɧɚɹ ɫɢɫɬɟɦɚ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɜɨɡɞɭɯɚ, ɨɫɧɚɳɟɧɧɚɹ ɜɟɧɬɢɥɹ-

ɬɨɪɨɦ ɢ ɮɢɥɶɬɪɨɦ ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɱɢɫɬɤɢ 99,5%. ɉɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 
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ɭɞɚɥɟɧɢɹ ɜɪɟɞɧɵɯ ɜɵɞɟɥɟɧɢɣ ɜ ɩɨɦɟɳɟɧɢɢ ɪɟɦɨɧɬɧɨɝɨ ɩɭɧɤɬɚ ɢ ɜɨɡɜɪɚɳɚɸ-

ɳɚɹ ɨɱɢɳɟɧɧɵɣ ɜɨɡɞɭɯ ɨɛɪɚɬɧɨ ɜ ɩɨɦɟɳɟɧɢɟ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɢɫɬɟɦɵ ɉ4-ɉ9, ȼ10-ȼ15 ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɫɟɜɵɟ 

ɜɟɧɬɢɥɹɬɨɪɵ, ɡɚɤɪɟɩɥɹɟɦɵɟ ɧɚ ɤɪɨɧɲɬɟɣɧɚɯ ɜ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɹɯ. Ⱦɚɧ-

ɧɵɟ ɫɢɫɬɟɦɵ ɨɫɧɚɳɟɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɤɥɚɩɚɧɚɦɢ ɫ ɨɛɨɝɪɟɜɚɟɦɵɦ ɤɨɧɬɭ-

ɪɨɦ, ɱɬɨ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɫɦɟɪɡɚɧɢɟ ɥɨɩɚɬɨɤ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ, ɤɥɢɦɚɬɢɱɟ-

ɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɨɜ ɍɏɅ3 ɩɨ ȽɈɋɌ 15150-69.  

ȼȾɍ16-ȼȾɍ21 – ɤɪɵɲɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɤɪɵɲɟ 

ɤɨɪɩɭɫɚ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɢɯ ɧɚ ɫɬɚɤɚɧɵ ɦɨɧɬɚɠɧɵɟ, ɨɫɧɚɳɟɧɧɵɟ ɬɟɩɥɨɢɡɨɥɹ-

ɰɢɟɣ ɢ ɤɥɚɩɚɧɚɦɢ ɫ ɨɛɨɝɪɟɜɨɦ ɥɨɩɚɬɨɤ. Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɜɟɧɬɢɥɹ-

ɬɨɪɨɜ ɢ ɦɨɧɬɚɠɧɵɯ ɫɬɚɤɚɧɨɜ ɍɏɅ1.  

ȼ2, ȼ3 – ɪɚɞɢɚɥɶɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, 

ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɨɜ ɍ2. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚ-

ɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɜɨɡɞɭɯɨɜɨɞɵ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ɩɨɫɥɟ ɜɨɡɞɭɲɧɨɝɨ ɨɬɫɟɱɧɨɝɨ 

ɤɥɚɩɚɧɚ ɩɨɤɪɵɜɚɸɬɫɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɢɡ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɧɚ ɤɥɟɣɤɨɦ 

ɨɫɧɨɜɚɧɢɢ ɫ ɮɨɥɶɝɢɪɨɜɚɧɧɵɦ ɩɨɤɪɵɬɢɟɦ, ɬɨɥɳɢɧɚ ɢɡɨɥɹɰɢɢ – 20ɦɦ.  

ȼɵɛɪɨɫ ɜɨɡɞɭɯɚ ɨɬ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ȼ1, ȼ2 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɬɟ 

2ɦ ɨɬ ɭɪɨɜɧɹ ɤɪɨɜɥɢ ɢ ɭɫɬɚɧɨɜɤɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɡɨɧɬɨɜ.  

ɋɢɫɬɟɦɵ ɦɟɫɬɧɵɯ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ȼ2, ȼ3 ɨɫɧɚɳɚɸɬɫɹ ɮɚɤɟɥɶɧɵɦ ɜɵ-

ɛɪɨɫɨɦ – ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɟ. ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɨɜɥɢ ɜɨɡɞɭɯɨɜɨɞɚɦɢ ɜɵɬɹɠ-

ɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɭɡɥɨɜ ɩɪɨɯɨɞɚ ɱɟɪɟɡ ɤɪɨɜɥɢ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɢɪɭɟɦɨɝɨ ɭɪɨɜɧɹ ɲɭɦɚ ɜ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɩɨɦɟɳɟ-

ɧɢɹɯ ɩɪɟɞɭɫɦɨɬɪɟɧɨ: 

 - ɫɨɟɞɢɧɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɨɜ ɫ ɜɨɡɞɭɯɨɜɨɞɚɦɢ ɧɚ ɫɬɨɪɨɧɟ ɜɫɚɫɵɜɚɧɢɹ ɢ ɧɚ 

ɫɬɨɪɨɧɟ ɧɚɝɧɟɬɚɧɢɹ ɱɟɪɟɡ ɝɢɛɤɢɟ ɜɫɬɚɜɤɢ;  

- ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɚɝɪɟɝɚɬɨɜ ɧɚ ɩɪɭɠɢɧɧɵɟ ɜɢɛɪɨɢɡɨɥɹɬɨɪɵ;  
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- ɩɪɢɧɹɬɢɟ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɜɨɡɞɭɯɨɜɨɞɚɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɧɟ ɛɨɥɟɟ 12 ɦ/ɫɟɤ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟ-

ɧɢɣ – ɧɟ ɛɨɥɟɟ 8 ɦ/ɫ, ɫɤɨɪɨɫɬɢ ɜ ɨɬɜɟɬɜɥɟɧɢɹɯ – ɧɟ ɛɨɥɟɟ 6 ɦ/ɫ, ɫɤɨɪɨɫɬɢ ɜ 

ɪɟɲɟɬɤɚɯ – ɧɟ ɛɨɥɟɟ 3 ɦ/ɫ. 

 

4.2 Ɋɚɫɱɟɬ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɤɨɪɩɭɫɚ ɌЩɈ 

ȼɨɡɞɭɯɨɨɛɦɟɧɵ ɩɨ ɩɨɦɟɳɟɧɢɹɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

Ɍɚɛɥɢɰɚ 6 – Ɍɚɛɥɢɰɚ ɜɨɡɞɭɯɨɨɛɦɟɧɨɜ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨ-

ɦɟɳɟɧɢɹ 
Ɉɛɴёɦ, 

ɦ3  

ȼɵɬɹɠɤɚ 
ɉɪɢɬɨɤ 

Ɇɟɫɬɧɚɹ Ɉɛɳɟɨɛɦɟɧɧɚɹ  

Ɉ
ɛɴ

ёɦ
, ɦ

3 /ɱ
 

Ɉ
ɛɨ

ɡɧ
. ɫ

ɢɫ
ɬɟ

ɦ 
 

Ɉ
ɛɴ

ёɦ
, ɦ

3 /ɱ
 

Ɉ
ɛɨ

ɡɧ
. ɫ

ɢɫ
ɬɟ

ɦ 
 

Ʉɪ
ɚɬ

ɧɨ
ɫɬ

ɶ 
ɩɪ

ɢ 
H

=6
 ɦ
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ɧɨ
ɫɬ

ɶ 
ɩɨ

 
ɩɨ

ɥɧ
. ɨ

ɛɴ
ɟɦ
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Ɉ
ɛɴ

ёɦ
, ɦ

3 /ɱ
 

Ɉ
ɛɨ

ɡɧ
. ɫ

ɢɫ
ɬɟ

ɦ 
 

Ʉɪ
ɚɬ

ɧɨ
ɫɬ

ɶ 
ɩɪ

ɢ 
H

=6
 ɦ

  
Ʉɪ

ɚɬ
ɧɨ

ɫɬ
ɶ 

ɩɨ
 

ɩɨ
ɥɧ

. ɨ
ɛɴ

ɟɦ
ɭ 

 

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

101 Ɉɫɧɨɜɧɨɣ ɰɟɯ 18256 6480 
ȼ2, 
ȼ3 

24000 
ȼȾɍ21, 

ȼ15 
6,7 

(453ɦ2) 
1,6 30480 ɉ1 6,7 1,6 

102 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ-

ɧɚɹ 
575,1 - - - - - - - - - - 

103 Ɍɚɦɛɭɪ 15,2 - - - - - - - - - - 
104 ȼɟɫɬɢɛɸɥɶ 36,2 - - - - - - 250 ɉ1 - 6,9 

105 
Ʌɟɫɬɧɢɱɧɚɹ 

ɤɥɟɬɤɚ 
73,4 - - - - - - - - - - 

106 ɍɡɟɥ ɜɜɨɞɚ 138,2 - - 140 ȼ1 - 1 - - - - 
107 Ɋɟɦɨɧɬɧɵɣ ɩɭɧɤɬ 61,9 - - 250 ȼ1 - 4 250 ɉ1 - 4 
108 ɋɚɧ.ɭɡɟɥ 14,4 - - 50 ȼ23 - 3,3 - - - - 

109 
ɉɨɞɫɨɛɧɨɟ ɩɨɦɟ-

ɳɟɧɢɟ 
31,7 - - - - - - - - - - 

110 ɗɥɟɤɬɪɨɳɢɬɨɜɚɹ 69,1 - - 100 ȼ1 - 1,5 - - - - 
201 Ʉɨɪɢɞɨɪ 117 - - - - - - 150 ɉ1 - 1,3 

202 
Ƚɚɪɞɟɪɨɛ ɭɥɢɱɧɨɣ 

ɨɞɟɠɞɵ 
68,4 - - - - - - 525 ɉ1 - 7,7 

203 
Ƚɚɪɞɟɪɨɛ 

ɫɩɟɰ.ɨɞɟɠɞɵ 
86,6     - -   - 525 ɉ1 - 6,1 

204 Ⱦɭɲɟɜɚɹ 73,4 - - 1050 ȼ23 - 14,3 - - - - 
205 ɋɚɧ ɭɡɟɥ 15,1 - - 50 ȼ23 - 3,3 - - - - 
206 ɋɚɧ ɭɡɟɥ 15,1 - - 50 ȼ23 - 3,3 - - - - 
207 Ʉɍɂ 17,9 - - 50 ȼ23 - 2,8 - - - - 

208 
Ʉɥɚɞɨɜɚɹ 

ɫɩɟɰ.ɨɞɟɠɞɵ 
37,4 - - 100 ȼ23 - 2,7 - - - - 
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301 Ʉɨɪɢɞɨɪ 86,4 - - - - - - - - - - 
302 ȼɟɧɬɤɚɦɟɪɚ 138,2 - - - - - - 140 ɉ1 - 1 
303 ɋɚɧ ɭɡɟɥ 16,9 - - 50 ȼ23 2,9 - - - - - 
304 Ʉɨɦɧɚɬɚ ɦɚɫɬɟɪɚ 86 - - 200 ȼ1 2,3 - 250 ɉ1 - 2,9 

305 
ɉɨɞɫɨɛɧɨɟ ɩɨɦɟ-

ɳɟɧɢɟ 
24,1 - - 50 ȼ1 2 - - - - - 

306 Ɉɩɟɪɚɬɨɪɫɤɚɹ 88,9 - - 200 ȼ1 2,2 - 250 ɉ1 - 2,8 

 

 

4.3 ɋɨɫɬɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɛɚɥɚɧɫɚ 

 ȼɨɡɞɭɲɧɵɣ ɛɚɥɚɧɫ ɫɨɫɬɚɜɥɹɸɬ ɩɨ ɜɫɟɦ ɩɨɦɟɳɟɧɢɹɦ. ɉɪɢ ɷɬɨɦ ɛɚɥɚɧɫ 

ɜ ɨɛɴɟɦɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜɨɡɞɭɯɚ ɜ ɦ3/ɱ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɵ-

ɬɹɠɤɢ ɩɪɟɜɵɲɚɟɬ ɩɪɢɬɨɤ. ɉɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɭɸ ɪɚɡɧɨɫɬɶ ɪɚɫɯɨɞɨɜ ɧɟɨɛɯɨ-

ɞɢɦɨ ɩɨɞɚɬɶ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɛɚɥɚɧɫɚ ɜ ɤɨɪɢɞɨɪɵ, ɯɨɥɥɵ. ɇɟɨɛɯɨ-

ɞɢɦɨ, ɱɬɨ ɛɵ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɤɨɥɢɱɟɫɬɜɭ 

ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ. 

ɋɯɟɦɚ ɜɨɡɞɭɲɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢ-

ɫɭɧɤɟ 3 ɢ 4.  
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Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɜɨɡɞɭɲɧɨɝɨ ɛɚɥɚɧɫɚ 
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Ɋɢɫɭɧɨɤ 4 – ɉɪɨɞɨɥɠɟɧɢɟ ɫɯɟɦɵ ɜɨɡɞɭɲɧɨɝɨ ɛɚɥɚɧɫɚ 
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4.4 Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɡɞɭɯɨɜɨɞɨɜ 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɱɟɧɢɣ ɜɨɡ-

ɞɭɯɨɜɨɞɨɜ ɢ ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɩɨ ɭɱɚɫɬɤɚɦ ɨɫɧɨɜɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɫ  

ɭɜɹɡɤɨɣ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫɢɫɬɟɦɵ. 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɸɬ ɩɨ ɦɟɬɨɞɭ ɭɞɟɥɶɧɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ, ɫɨɝɥɚɫɧɨ ɤɨɬɨ-

ɪɨɦɭ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɜɨɡɞɭɯɨɜɨɞɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 8 ∆ܲ = ܴ ∙ шߚ ∙ 𝑙 + 𝑍,ɉɚ                                                                                (8)  

ɝɞɟ ܴ − ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɧɚ 1ɦ ɫɬɚɥɶɧɨɝɨ ɜɨɡɞɭɯɨɜɨɞɚ, 

ɉɚ/ɦ; ߚш− ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ; 𝑍 − ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɉɚ; 𝑙 − ɞɥɢɧɚ ɭɱɚɫɬɤɚ, ɦ. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɧɚ ɭɱɚɫɬɤɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 9 𝑍 = 𝛴𝜉 ∙ дܲ, 
(9) 

 

ɝɞɟ 𝛴𝜉−ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ; дܲ− ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɉɚ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɬɨɱɧɵɯ ɢ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛ-

ɥɢɰɟ 7. 
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Ɍɚɛɥɢɰɚ 7 – Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
N 

ɭɱɚɫɬɤɚ 
L, ɦ3/ɱ l, ɦ d, ɦɦ 

a, 
ɦɦ 

b, 
ɦɦ 

dɷ, 
ɦɦ 

F, ɦ2 v, ɦ/ɫ 
R, 

ɉɚ/ɦ ɲ R*ɲ*l ɋɭɦ . 
Ɋɞ, 
ɉɚ 

Z, ɉɚ Ɋ, ɉɚ 
ɋɭɦ Ɋ, 

ɉɚ 

1 2 3 4 5 6 7 8 9 10  12 13 14 15 16 17 

ȼɟɬɤɚ 1 
1 2750 1,5 500 0 0 500 0,196 3,891 0,33 1,3 0,5 3,26 9,1 29,6 30 30 
2 5500 3,6 630 0 0 630 0,312 4,901 0,38 1,3 1,4 2,78 14,4 40,1 41 41 
3 8250 7,2 710 0 0 710 0,396 5,788 0,44 1,3 3,2 3,26 20,1 65,5 69 69 
4 11000 5,1 800 0 0 800 0,503 6,079 0,42 1,3 2,1 3,26 22,2 72,3 74 74 
5 13750 10,2 900 0 0 900 0,636 6,004 0,35 1,3 3,6 2,78 21,6 60,1 64 64 
6 16500 3,1 900 0 0 900 0,636 7,205 0,49 1,3 1,5 3,26 31,1 101,5 103 103 
7 19250 7,2 1000 0 0 1000 0,785 6,808 0,39 1,3 2,8 1,92 27,8 53,4 56 381 
8 22000 12,2 1000 0 0 1000 0,785 7,781 0,50 1,3 6,1 1,92 36,3 69,7 76 733 

9 30500 14 0 1000 1000 1000 1,000 8,472 0,58 1,3 8,1 1,92 43,1 82,7 91 1424 
ȼɟɬɤɚ 2 

1 500 1,2 0 400 200 267 0,080 1,736 0,17 1,3 0,2 1,92 1,8 3,5 4 4 
2 1000 1,2 0 400 200 267 0,080 3,472 0,59 1,3 0,7 1,92 7,2 13,9 15 18 
3 1500 1,2 0 400 200 267 0,080 5,208 1,23 1,3 1,5 1,92 16,3 31,3 33 51 
4 2000 1,2 0 400 200 267 0,080 6,944 2,10 1,3 2,5 1,92 28,9 55,6 58 109 
5 2500 6,2 355 0 0 355 0,099 7,016 1,49 1,3 9,3 1,92 29,5 56,7 66 175 
6 5500 8,6 560 0 0 560 0,246 6,203 0,67 1,3 5,8 1,92 23,1 44,3 50 225 
7 8500 12,8 630 0 0 630 0,312 7,575 0,84 1,3 10,8 1,92 34,4 66,1 77 302 
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4.5 О̍о̭̦ов̛̦̌е п̛̬̦ят̵̼ ̭ ̛̭те̥ ̛  п̶̛̛̬̦п̛̌л̵̦̼̽ ̬ е̹е̛̦̜ по ве̦-

т̛ля̶̛̛ во̚ду̵̌ по̥е̺е̛̦̜ 

ȼɨɡɞɭɯɨɜɨɞɵ ɫɢɫɬɟɦ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ 

ɬɨɧɤɨɥɢɫɬɨɜɨɝɨ ɝɨɪɹɱɟɤɚɬɚɧɨɝɨ ɩɪɨɤɚɬɚ ɩɨ ȽɈɋɌ 19903-2015 ɢɡ ɫɬɚɥɢ ɨɰɢɧ-

ɤɨɜɚɧɧɨɣ ɩɨ ȽɈɋɌ 14918-80 ɬɨɥɳɢɧɨɣ 0,55ɦɦ ɞɥɹ ɞɢɚɦɟɬɪɨɜ ɞɨ 450ɦɦ ɜɤɥɸ-

ɱɢɬɟɥɶɧɨ; 0,7ɦɦ - ɞɥɹ ɞɢɚɦɟɬɪɨɜ ɨɬ 500 ɞɨ 900. ɋ ɮɥɚɧɰɟɜɵɦ ɢɥɢ ɧɢɩɩɟɥɶɧɵɦ 

ɫɨɟɞɢɧɟɧɢɟɦ. Ɍɪɚɧɡɢɬɧɵɟ ɭɱɚɫɬɤɢ ɜɨɡɞɭɯɨɜɨɞɨɜ ɜɵɩɨɥɧɹɸɬɫɹ ɬɨɥɳɢɧɨɣ 

ɫɬɚɥɢ 0,8ɦɦ, ɧɚ ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ. 

ȼɨɡɞɭɯɨɜɨɞɵ ɞɥɹ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ (ɫɢɫɬɟɦɵ ȼ2, ȼ3), 

ɬɚɤɢɯ ɤɚɤ NaOH, HCN - ɬɨɧɤɨɥɢɫɬɨɜɨɣ ɝɨɪɹɱɟɤɚɬɚɧɵɣ ɩɪɨɤɚɬ ɩɨ ȽɈɋɌ 19903-

82 ɢɡ ɫɬɚɥɢ 12ɏ18ɇ10Ɍ ɩɨ ȽɈɋɌ 5632-72 ɬɨɥɳɢɧɨɣ 0,7 ɦɦ ɞɨ ɞɢɚɦɟɬɪɚ 450 

ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ ɧɚ ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɢ 1,5 ɦɦ ɨɬ ɞɢɚɦɟɬɪɚ 500 ɢ ɜɵɲɟ 

ɧɚ ɫɜɚɪɧɨɦ ɫɨɟɞɢɧɟɧɢɢ. 

Ɍɪɚɫɫɢɪɨɜɤɚ ɜɨɡɞɭɯɨɜɨɞɨɜ ɜɵɩɨɥɧɟɧɚ ɫ ɭɱɟɬɨɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤ-

ɰɢɣ, ɪɚɡɦɟɳɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɬɢɦɚɥɶɧɨɣ ɩɪɨɬɹɠɧɨɫɬɢ 

ɢ ɫɟɱɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɞɨɩɭɫɬɢɦɵɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɢ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɭɜɹɡɤɢ ɜɫɟɯ ɨɬɜɟɬɜɥɟɧɢɣ ɞɥɹ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦ 

ɉɪɨɤɥɚɞɤɚ ɜɨɡɞɭɯɨɜɨɞɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɧɚ ɜɟɪɯɧɢɯ ɨɬ-

ɦɟɬɤɚɯ ɫ ɤɪɟɩɥɟɧɢɟɦ ɤ ɫɬɪɨɢɬɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ (ɤɨɥɨɧɧɚɦ ɤɚɪɤɚɫɚ, ɡɚ-

ɤɥɚɞɧɵɦ ɞɟɬɚɥɹɦ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɹɯ ɢ ɬ.ɩ.) ɢɥɢ ɩɨɬɨɥɤɭ ɩɨɦɟɳɟɧɢɣ, 

ɩɨɫɪɟɞɫɬɜɚɦ ɤɪɟɩɟɠɧɵɯ ɢɡɞɟɥɢɣ (ɫɚɦɨɪɟɡɨɜ, ɥɟɧɬɵ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɢ ɬ.ɩ.). 

ɍɫɬɪɨɣɫɬɜɚ ɩɪɢɬɨɤɚ ɢ ɜɵɬɹɠɤɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɥɫɹ ɜɨɡɞɭɯɨɨɛɦɟɧ ɜɨ ɜɫɟɦ 

ɨɛɴɟɦɟ ɩɨɦɟɳɟɧɢɹ ɛɟɡ ɨɛɪɚɡɨɜɚɧɢɹ «ɡɚɫɬɨɣɧɵɯ» ɡɨɧ. 

Ɉɛɫɥɭɠɢɜɚɟɦɵɟ ɭɱɚɫɬɤɢ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɥɸɱɤɢ ɞɥɹ ɩɪɨɱɢɫɬɤɢ ɢ ɞɪɭɝɢɟ 

ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦ  ɜɟɧɬɢɥɹɰɢɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɥɟɝɤɨɞɨɫɬɭɩɧɵɯ ɞɥɹ ɩɟɪɫɨɧɚɥɚ 

ɦɟɫɬɚɯ. 

Ⱦɚɧɧɨɣ ɪɚɛɨɬɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɨɬɨɩɥɟɧɢɟɦ ɢ ɜɟɧɬɢɥɹɰɢɟɣ: ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɵɟ ɭɫɬɚɧɨɜɤɢ ɉ1, 

ɉ2; ɨɬɨɩɢɬɟɥɶɧɨ-ɜɨɡɞɭɲɧɵɟ ɚɝɪɟɝɚɬɵ Ⱥ1-Ⱥ6; ɬɟɩɥɨɜɵɟ ɡɚɜɟɫɵ ɍ1,ɍ2.  
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ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɬɨɱɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɉ1, ɉ2  

ɋɢɫɬɟɦɵ ɉ1, ɉ2 ɨɫɧɚɳɚɸɬɫɹ ɤɨɦɩɥɟɤɬɧɵɦ ɲɤɚɮɨɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨ-

ɦɚɬɢɤɢ (ɉ1ɒɍ) ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ:  

• ɭɩɪɚɜɥɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɨɦ (ɜɤɥ./ɜɵɤɥ.), ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɨɫɚɦɢ, ɡɚɫɥɨɧ-

ɤɚɦɢ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ ɫ ɤɨɦɩɥɟɤɬɧɨɝɨ 

ɳɢɬɚ;  

• ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɨɞɚɸɳɟɦ ɜɨɡɞɭɯɨ-

ɜɨɞɟ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ, ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 2-ɯ 

ɯɨɞɨɜɵɦ ɤɥɚɩɚɧɨɦ ɫ ɩɪɢɜɨɞɨɦ ɩɨ ɫɢɝɧɚɥɭ ɨɬ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɢɬɨɱ-

ɧɨɦ ɜɨɡɞɭɯɨɜɨɞɟ;  

• ɢɧɞɢɤɚɰɢɸ ɨ ɡɚɝɪɹɡɧɟɧɢɢ ɮɢɥɶɬɪɚ ɧɚ ɩɪɢɬɨɱɧɨɣ ɭɫɬɚɧɨɜɤɟ, ɜɵɩɨɥɧɟɧ-

ɧɭɸ ɩɨɫɪɟɞɫɬɜɨɦ ɞɚɬɱɢɤɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɮɢɥɶɬɪɟ;  

• ɡɚɳɢɬɭ ɜɨɞɹɧɨɝɨ ɤɚɥɨɪɢɮɟɪɚ ɨɬ ɡɚɦɟɪɡɚɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɨɛɪɚɬɧɨɝɨ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɨɬɨɪɭɸ ɤɨɧɬɪɨɥɢɪɭɟɬ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɤɥɚɞɧɨɝɨ ɬɢɩɚ 

(ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ «ɁɂɆȺ»);  

• ɡɚɳɢɬɭ ɤɚɥɨɪɢɮɟɪɚ ɨɬ ɡɚɦɟɪɡɚɧɢɹ (ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 

ɩɨɫɥɟ ɤɚɥɨɪɢɮɟɪɚ) ɩɨ ɤɚɩɢɥɥɹɪɧɨɦɭ ɬɟɪɦɨɫɬɚɬɭ;  

• ɪɚɛɨɬɭ (ɫɨɫɬɨɹɧɢɟ) ɜɨɡɞɭɲɧɵɯ ɡɚɫɥɨɧɨɤ;  

• ɩɨɞɨɝɪɟɜ ɡɚɫɥɨɧɨɤ ɧɚ ɜɯɨɞɟ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ;  

• ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɟɞɩɭɫɤɨɜɨɣ ɩɪɨɝɪɟɜ ɤɚɥɨɪɢɮɟɪɚ ɩɪɢɬɨɱɧɨɣ ɫɢ-

ɫɬɟɦɵ (ɜ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɜɪɟɦɟɧɢ) ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ;  

• ɢɧɞɢɤɚɰɢɸ ɪɚɛɨɱɢɯ ɢ ɚɜɚɪɢɣɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ;  

• ɢɧɞɢɤɚɰɢɸ ɨɛɨɛɳɟɧɧɨɣ ɚɜɚɪɢɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɣ ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ; 

• ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɩɨɠɚɪɟ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɷɥɟɤɬɪɨɩɢ-

ɬɚɧɢɹ ɰɟɩɟɣ ɡɚɳɢɬɵ ɨɬ ɡɚɦɨɪɚɠɢɜɚɧɢɹ. 

ɍɝɪɨɡɚ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɧɚɫɬɭɩɚɟɬ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

• ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ɤɚɥɨɪɢɮɟɪɚ ɧɢɠɟ +6°ɋ; 

• ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɜɨɞɚ) ɩɨɫɥɟ ɤɚɥɨɪɢɮɟɪɚ ɧɢɠɟ +10°ɋ. 

• Ɋɚɛɨɬɚ ɫɢɫɬɟɦɵ ɩɨ ɫɢɝɧɚɥɭ ɭɝɪɨɡɵ ɡɚɦɟɪɡɚɧɢɹ: 

• ɜɵɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɟɫɥɢ ɨɧ ɛɵɥ ɜɤɥɸɱɟɧ; 
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• ɜɤɥɸɱɟɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɨɥɨɠɟɧɢɹ ɩɟɪɟ-

ɤɥɸɱɚɬɟɥɹ «ȼɤɥ./ȼɵɤɥ.» ɧɚɫɨɫɚ ɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɹ «Ɂɢɦɚ-Ʌɟɬɨ»; 

• ɨɬɤɪɵɬɢɟ ɧɚ 100% ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɥɚɩɚɧɵ ɧɚ ɬɟɩɥɨɧɨɫɢɬɟɥɟ; 

• ɡɚɤɪɵɬɢɟ ɜɨɡɞɭɲɧɨɣ ɡɚɫɥɨɧɤɢ ɧɚ ɜɯɨɞɟ; 

• ɢɧɞɢɤɚɰɢɸ ɪɚɛɨɱɢɯ ɢ ɚɜɚɪɢɣɧɵɯ ɫɨɫɬɨɹɧɢɣ ɭɫɬɚɧɨɜɤɢ ɧɚ ɳɢɬɟ ɭɩɪɚɜ-

ɥɟɧɢɹ; 

• ɢɧɞɢɤɚɰɢɸ ɨɛɨɛɳɟɧɧɨɣ ɚɜɚɪɢɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɣ ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ; 

• ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɩɨɠɚɪɟ. 

Ƚɟɪɦɟɬɢɡɚɰɢɸ ɫɨɟɞɢɧɟɧɢɣ ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɵɩɨɥɧɹɬɶ 

ɫɨɝɥɚɫɧɨ ȼɋɇ 279-85 "ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɝɟɪɦɟɬɢɡɚɰɢɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɢ ɫɚɧɢ-

ɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ". ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ "Eurovent" ɤɥɚɫɫ ɝɟɪɦɟɬɢɱɧɨ-

ɫɬɢ ɜɨɡɞɭɯɨɜɨɞɨɜ ɨɛɳɟɨɛɦɟɧɧɵɯ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ - "Ⱥ". ȼɨɡɞɭɯɨɜɨɞɵ ɫɢ-

ɫɬɟɦ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ ɢ ɫɢɫɬɟɦ ɞɵɦɨɭɞɚɥɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɤɥɚɫɫɚ "ȼ". 

 

4.6 ɉɪɨɬɢɜɨɞɵɦɧɚɹ ɡɚɳɢɬɚ 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɩɪɨɬɢɜɨɞɵɦɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ. ɋɢɫɬɟɦɵ ȼȾɍ16-ȼȾɍ21 ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ 

ɝɨɪɟɧɢɹ ɢɡ ɨɛɳɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. ȼɟɧɬɢɥɹɬɨɪɵ ɞɵɦɨɭɞɚɥɟ-

ɧɢɹ ɫɩɨɫɨɛɧɵ ɩɟɪɟɦɟɳɚɬɶ ɝɚɡɨ-ɜɨɡɞɭɲɧɵɟ ɫɦɟɫɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ 400 °ɋ ɜ 

ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 120 ɦɢɧɭɬ. ɋɢɫɬɟɦɵ ɉ4-ɉ9 ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ 

ɭɞɚɥɹɟɦɨɣ ɞɵɦɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɫɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɧɚɪɭɠɧɨɣ ɫɬɟɧɟ ɡɞɚɧɢɹ ɢ ɨɫɧɚɳɟɧɧɵɣ ɤɥɚɩɚɧ ɡɚɛɨɪɚ ɧɚɪɭɠ-

ɧɨɝɨ ɜɨɡɞɭɯɚ (ɫ ɨɛɨɝɪɟɜɨɦ ɥɨɩɚɬɨɤ ɢɫɩɨɥɧɟɧɢɹ ɍɏɅ1). ɉɪɢɬɨɤ ɜɨɡɞɭɯɚ ɞɥɹ 

ɜɨɫɩɨɥɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɧɢɠɧɸɸ ɡɨɧɭ ɩɨɦɟɳɟɧɢɹ. 

ȼɵɛɪɨɫ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ȼȾɍ16-ȼȾɍ21 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɜɟɪɬɢɤɚɥɶɧɨ ɜɜɟɪɯ ɜ ɰɟɥɹɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɝɨɪɹɱɟɝɨ ɞɵɦɚ ɧɚ 

ɤɪɨɜɥɸ. 

ȼ ɰɟɥɹɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɧɢɤɚɧɢɹ ɩɨ ɜɨɡɞɭɯɨɜɨɞɚɦ ɜ ɩɨɦɟɳɟɧɢɹ 

ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɜɨ ɜɪɟɦɹ ɩɨɠɚɪɚ, ɧɚ ɜɨɡɞɭɯɨɜɨɞɚɯ ɫɢɫɬɟɦ ɨɛɳɟɨɛɦɟɧɧɨɣ 
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ɜɟɧɬɢɥɹɰɢɢ, ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɨɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɯ ɩɪɟɝɪɚɞ (ɩɟɪɟɤɪɵɬɢɹ ɷɬɚ-

ɠɟɣ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɥɚɩɚɧɵ ɨɝ-

ɧɟɡɚɞɟɪɠɢɜɚɸɳɢɟ ɫ ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ EI90, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɟɞɟɥɭ 

ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɩɪɟɝɪɚɞɵ, ɤɨɬɨɪɭɸ ɩɟɪɟɫɟɤɚɟɬ ɜɨɡɞɭɯɨɜɨɞ. 

ȼɫɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ (ɨɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɟ) ɤɥɚɩɚɧɵ ɨɛɨɪɭɞɨɜɚɧɵ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɫ ɜɨɡɜɪɚɬɧɨɣ ɩɪɭɠɢɧɨɣ. ɍɩɪɚɜɥɹɸɳɢɦ ɫɢɝ-

ɧɚɥɨɦ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ ɤɥɚɩɚɧɨɜ ɹɜɥɹɟɬɫɹ ɫɧɹɬɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɪɢɜɨɞɚ, ɩɨɫɥɟ 

ɱɟɝɨ ɜɨɡɜɪɚɬɧɚɹ ɩɪɭɠɢɧɚ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɩɟɪɟɜɨɞɢɬ ɡɚɫɥɨɧɤɭ ɢɡ ɢɫɯɨɞɧɨɝɨ 

ɩɨɥɨɠɟɧɢɹ ɜ ɪɚɛɨɱɟɟ (ɡɚɤɪɵɬɨɟ). ɉɪɢɜɨɞ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧ ɦɟɯɚɧɢɡɦɨɦ ɪɭɱ-

ɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɦ ɩɟɪɟɦɟɳɚɬɶ ɡɚɫɥɨɧɤɭ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ 

ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ; ɞɜɭɦɹ ɜɫɬɪɨɟɧɧɵɦɢ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ, 

ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɦɢ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ ɡɚɫɥɨɧɤɢ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɩɨ ɫɢɝɧɚɥɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝ-

ɧɚɥɢɡɚɰɢɢ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɨɬɤɥɸɱɟɧɢɟ ɜɫɟɯ ɨɛɳɟɨɛɦɟɧ-

ɧɵɯ ɫɢɫɬɟɦ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɡɚɤɪɵɜɚɧɢɟ ɨɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɯ 

ɤɥɚɩɚɧɨɜ ɧɚ ɫɢɫɬɟɦɚɯ ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. ɋɢɫɬɟɦɵ ɦɟɫɬɧɨɣ ɜɟɧɬɢɥɹ-

ɰɢɢ ȼ2, ȼ3, ɭɞɚɥɹɸɳɢɟ ɨɩɚɫɧɵɟ ɜɟɳɟɫɬɜɚ ɨɫɬɚɸɬɫɹ ɜɤɥɸɱɟɧɧɵɦɢ. 

ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɞɵɦɧɨɣ ɜɟɧɬɢɥɹɰɢɢ (ɜɟɧɬɢɥɹɬɨɪɵ ɢ ɤɥɚɩɚɧɵ) ɩɨɞɤɥɸ-

ɱɚɸɬɫɹ ɩɨ ɩɟɪɜɨɣ ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɨɝɥɚɫɧɨ ɉɍɗ 

(ɩɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ). 

ɍɩɪɚɜɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɬɢɜɨɞɵɦ-

ɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ: 

– ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɨ ɫɢɝɧɚɥɚɦ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

– ɞɢɫɬɚɧɰɢɨɧɧɵɣ – ɢɡ ɨɩɟɪɚɬɨɪɫɤɨɣ; 

– ɦɟɫɬɧɵɣ – ɨɬ ɤɧɨɩɨɤ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ. 
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4.7 ȼɨɡɞɭɲɧɚɹ ɡɚɜɟɫɚ 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɟɝɪɚɞɵ ɧɚ ɩɭɬɢ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ 

ɫɤɜɨɡɶ ɨɬɤɪɵɬɵɟ ɜɨɪɨɬɚ ɢ ɞɜɟɪɧɵɟ ɩɪɨɟɦɵ, ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚ-

ɧɨɜɤɚ ɜɨɡɞɭɲɧɨ-ɬɟɩɥɨɜɵɯ ɡɚɜɟɫ ɫ ɜɨɞɹɧɵɦ (ɞɥɹ ɜɨɪɨɬ) ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ (ɞɥɹ 

ɞɜɟɪɢ) ɢɫɬɨɱɧɢɤɨɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

ȼ ɦɟɫɬɚɯ ɱɚɫɬɨ ɨɬɤɪɵɜɚɟɦɵɯ ɩɪɨɟɦɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ (ɍ1 - ɜɯɨɞɧɚɹ ɞɜɟɪɶ ɜ ɨɫɹɯ Ƚ-Ⱦ, 1) ɢ ɜɨɞɹɧɨɣ (ɍ2 ɜɨɪɨɬɚ ɜ ɨɫɹɯ 

Ⱥ-Ȼ, 1) ɬɟɩɥɨɜɵɯ ɡɚɜɟɫ. Ɂɚɜɟɫɚ ɫ ɜɨɞɹɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɬɟɩɥɚ ɍ2 ɤɨɦɩɥɟɤɬɭɟɬɫɹ 

ɭɡɥɨɦ ɫɦɟɲɟɧɢɹ, ɤɨɬɨɪɵɣ ɡɚɳɢɳɚɟɬ ɤɚɥɨɪɢɮɟɪ ɡɚɜɟɫɵ ɨɬ «ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ», 

ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɭɟɬ ɬɟɩɥɨɜɭɸ ɦɨɳɧɨɫɬɶ. ɍ ɞɚɧɧɵɯ ɡɚɜɟɫ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɛɨɬɚɬɶ ɛɟɡ ɧɚɝɪɟɜɚɬɟɥɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 

ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɧɢɤɚɧɢɹ ɡɚɩɵɥɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɫɧɚɪɭɠɢ ɩɨɦɟɳɟɧɢɹ. 

Ɂɚɜɟɫɵ ɩɨɞɨɛɪɚɧɵ ɢɡ ɪɚɫɱɟɬɚ ɩɟɪɟɤɪɵɜɚɧɢɹ ɩɥɨɳɚɞɢ ɨɬɤɪɵɬɵɯ ɞɜɟɪɟɣ. ȼɤɥɸ-

ɱɟɧɢɟ ɍ2 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɢɝɧɚɥɭ ɨɬ ɤɨɧɰɟɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢ ɨɬɤɪɵɬɢɢ 

ɜɨɪɨɬ. Ɂɚɜɟɫɚ ɜ ɬɚɦɛɭɪɟ (ɍ1) ɢɦɟɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɝɪɟɜɚɬɟɥɶ ɢ ɩɭɥɶɬ ɭɩɪɚɜ-

ɥɟɧɢɹ. 

Ʉɨɦɩɥɟɤɫ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɜɨɡɞɭɲɧɨ-ɬɟɩɥɨɜɵɯ ɡɚɜɟɫ ɫ ɷɥɟɤɬɪɨɤɚɥɨ-

ɪɢɮɟɪɨɦ ɩɨɫɬɪɨɟɧ ɧɚ ɛɚɡɟ ɩɨɫɬɚɜɥɹɟɦɵɯ ɤɨɦɩɥɟɤɬɧɨ ɫ ɡɚɜɟɫɨɣ ɷɥɟɦɟɧɬɨɜ ɚɜ-

ɬɨɦɚɬɢɤɢ. ɋɢɥɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɜɫɬɪɨɟɧɵ ɜ ɤɨɪɩɭɫ ɡɚɜɟɫɵ. Ɂɚɜɟɫɚ ɤɨɦɩɥɟɤɬɭ-

ɟɬɫɹ ɜɵɧɨɫɧɵɦ ɩɭɥɶɬɨɦ ɭɩɪɚɜɥɟɧɢɹ (ɩɭɥɶɬ). 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɡɚɜɟɫɨɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ: 

• ɪɭɱɧɭɸ ɪɟɝɭɥɢɪɨɜɤɭ ɫ ɩɭɥɶɬɚ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɡɚɜɟɫɵ ɜ 

ɪɟɠɢɦɚɯ «ɦɢɧɢɦɚɥɶɧɚɹ-ɫɪɟɞɧɹɹ-ɦɚɤɫɢɦɚɥɶɧɚɹ» ɫ ɒɍ-ɍ*; 

• ɪɭɱɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫ ɩɭɥɶɬɚ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɡɚɜɟɫɵ ɱɟɪɟɡ ɜɤɥɸɱɟ-

ɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɫɬɭɩɟɧɟɣ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɚ; 

• ɡɚɳɢɬɭ ɨɬ ɩɟɪɟɝɪɟɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɚɥɨɪɢɮɟɪɚ, ɜɵɩɨɥɧɟɧɧɭɸ ɩɨɫɪɟɞ-

ɫɬɜɨɦ ɬɟɪɦɨɤɨɧɬɚɤɬɨɜ, ɜɫɬɪɨɟɧɧɵɯ ɜ Ɍɗɇɵ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɚ; 

• ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɡɚɜɟɫɵ ɩɪɢ ɨɬɤɪɵɬɢɢ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɟɸ 

ɞɜɟɪɟɣ; 
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• ɜɵɤɥɸɱɟɧɢɟ ɡɚɜɟɫɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɡɚɤɪɵɬɢɢ ɞɜɟɪɟɣ ɢ 

ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜɛɥɢɡɢ ɡɚɜɟɫɵ. 

ɨɛɪɚɛɨɬɤɢ. 

 

5 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɫɢɫɬɟɦ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɢɧɞɭ-

ɫɬɪɢɚɥɢɡɚɰɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. ɋɭɳɧɨɫɬɶ ɢɧɞɭɫɬɪɢɚɥɢɡɚɰɢɢ ɦɨɧɬɚɠɚ ɡɚɤɥɸ-

ɱɚɟɬɫɹ ɜ ɪɚɡɞɟɥɟɧɢɢ ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ. Ɉɬɞɟɥɶɧɵɟ ɭɡɥɵ ɜɨɡ-

ɞɭɯɨɜɨɞɨɜ, ɜɨɡɞɭɯɨɜɨɞɵ, ɨɬɞɟɥɶɧɵɟ ɭɡɥɵ ɭɫɬɚɧɨɜɨɤ ɢɡɝɨɬɨɜɥɹɸɬɫɹ ɜ ɰɟɧ-

ɬɪɚɥɶɧɵɯ ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɢɥɢ ɧɚ ɦɨɧɬɚɠɧɵɯ ɡɚɜɨɞɚɯ.  

Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɨɛɴɟɤɬɚɯ ɫɜɨɞɹɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɤ ɫɛɨɪɤɟ ɝɨɬɨɜɵɯ 

ɭɡɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɦɨɧɬɚɠɧɵɦ ɪɚɛɨɬɚɦ ɜɵɛɢɪɚɟɬɫɹ ɦɟɬɨɞ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɪɨɟɤɬ, ɜɵɞɚɸɬɫɹ ɡɚɤɚɡɵ ɢ ɦɚɬɟɪɢɚɥɵ, ɨɛɨ-

ɪɭɞɨɜɚɧɢɟ, ɦɨɧɬɚɠɧɵɟ ɡɚɝɨɬɨɜɤɢ, ɦɟɯɚɧɢɡɦɵ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ. 

 

5.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɟɪɟɞ ɦɨɧɬɚɠɨɦ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɨɛɴɟɤɬɚ ɤ ɦɨɧɬɚɠɭ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɬɢɬɶ ɦɟɫɬɚ ɭɫɬɚ-

ɧɨɜɤɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɦɟɫɬɚ ɩɪɨɯɨɞɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɦɟɫɬɚ ɭɫɬɚ-

ɧɨɜɤɢ ɧɚɫɨɫɨɜ ɢ ɭɡɥɨɜ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɢ ɩɪɢёɦɤɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɩɨɞ 

ɦɨɧɬɚɠ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɸɬ ɧɚ ɝɨɬɨɜɧɨɫɬɶ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɧɚɫɨɫɵ; 

ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɬɜɟɪɫɬɢɣ ɢ ɛɨɪɨɡɞ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɡɚɞɚɧɧɵɦ 

ɩɪɨɟɤɬɧɵɦ ɜɟɥɢɱɢɧɚɦ ɢɥɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɋɇɢɉɚ; ɧɚ ɨɬɞɟɥɤɭ ɧɢɲ ɢ ɩɨɜɟɪɯ-

ɧɨɫɬɢ ɫɬɟɧ ɡɚ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. 

ɉɪɢ ɪɚɡɦɟɬɤɟ ɢ ɩɪɨɤɥɚɞɤɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɭɤɥɨɧɵ ɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨ-

ɧɟɧɢɹ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɧɟ ɞɨɥɠɧɵ ɨɬ-

ɤɥɨɧɹɬɶɫɹ ɨɬ ɜɟɪɬɢɤɚɥɢ ɛɨɥɶɲɟ ɱɟɦ ɧɚ 2 ɦɦ ɧɚ 1 ɦ ɞɥɢɧɵ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɭɤɚɬɭɪɤɢ ɢɥɢ ɨɛɥɢɰɨɜɤɢ ɞɨ ɨɫɢ ɧɟɢɡɨɥɢ-

ɪɨɜɚɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ ɨɬɤɪɵɬɨɣ ɩɪɨɤɥɚɞɤɟ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɩɪɢ ɞɢɚ-

ɦɟɬɪɟ ɬɪɭɛ ɞɨ 32 ɦɦ ɨɬ 35 ɞɨ 55ɦɦ, ɚ ɩɪɢ ɞɢɚɦɟɬɪɟ 40...50 ɦɦ – ɨɬ 50 ɞɨ 60 ɦɦ 

ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ ±5ɦɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɪɟɩɥɟɧɢɹɦɢ ɢ ɨɩɨɪɚɦɢ ɞɥɹ ɫɬɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɟɤɬɨɦ. ɋɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ ɫɬɨ-

ɹɤɨɜ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɜ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɩɪɢ ɜɵɫɨɬɟ ɷɬɚɠɚ 3 ɦ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɨɥɨɜɢɧɟ ɜɵɫɨɬɵ ɷɬɚɠɚ. ɋɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ ɫɬɨɹɤɨɜ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɱɟɪɟɡ 3ɦ. ɉɨɞɜɨɞɤɢ ɤ ɨɬɨɩɢɬɟɥɶ-

ɧɵɦ ɩɪɢɛɨɪɚɦ ɩɪɢ ɞɥɢɧɟ ɛɨɥɟɟ 500ɦɦ ɬɚɤɠɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɤɪɟɩɥɟɧɢɹ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ, ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɤɚɥɨɪɢɮɟɪɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɵɲɟ 105°ɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 100ɦɦ ɨɬ 

ɫɝɨɪɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɟɫɥɢ ɨɧɢ ɧɟ ɢɦɟɸɬ ɬɟɩɥɨɜɭɸ ɢɡɨɥɹɰɢɸ. ȼ ɦɟɫɬɚɯ ɩɟ-

ɪɟɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɩɟɪɟɤɪɵɬɢɹɦɢ, ɫɬɟɧɚɦɢ ɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɭɫɬɚɧɚɜ-

ɥɢɜɚɸɬ ɝɢɥɶɡɵ ɡɚɩɨɞɥɢɰɨ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ ɢ ɜɵɲɟ ɧɚ 20 - 

30ɦɦ ɨɬɦɟɬɤɢ ɱɢɫɬɨɝɨ ɩɨɥɚ. Ɂɚɡɨɪ ɦɟɠɞɭ ɝɢɥɶɡɨɣ ɢ ɬɪɭɛɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɫɜɨɛɨɞɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɬɪɭɛɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 

ɡɚɩɨɥɧɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɧɵɦ ɪɟɲɟɧɢɹɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ.  

ɍɤɥɨɧɵ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɚɪɚ, ɜɨɞɵ ɢ ɤɨɧɞɟɧɫɚɬɚ ɨɩɪɟɞɟ-

ɥɹɸɬɫɹ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɢɥɢ ɪɚɛɨɱɢɦ ɩɪɨɟɤɬɨɦ, ɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟ-

ɧɟɟ 0,002 , ɚ ɩɚɪɨɩɪɨɜɨɞ, ɢɦɟɸɳɢɣ ɭɤɥɨɧ ɩɪɨɬɢɜ ɞɜɢɠɟɧɢɹ ɩɚɪɚ, ɧɟ  ɦɟɧɟɟ 

0,006. ɍɤɥɨɧɵ ɩɨɞɜɨɞɨɤ ɤ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɯɨɞɭ 

ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 5-10ɦɦ ɧɚ ɜɫɸ ɞɥɢɧɭ ɩɨɞɜɨɞɤɢ. 

ɉɪɢ ɞɥɢɧɟ ɩɨɞɜɨɞɤɢ ɦɟɧɟɟ 500ɦ ɨɧɚ ɦɨɠɟɬ ɛɵɬɶ ɫɦɨɧɬɢɪɨɜɚɧɚ ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɨ. Ɋɚɡɦɟɬɤɚ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɤɪɟɩɥɟɧɢɣ ɭɤɚ-

ɡɚɧɧɵɯ ɩɪɢɛɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫ ɨɛɟɫɩɟɱɟ-

ɧɢɟɦ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɢ ɫɩɭɫɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ. Ɇɟɫɬɚ 
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ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɤɪɨɧɲɬɟɣɧɵ ɢɥɢ ɞɪɭɝɢɟ ɜɢɞɵ ɤɪɟɩɥɟɧɢɣ ɪɚɡɦɟ-

ɱɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɲɚɛɥɨɧɨɜ ɩɨɫɥɟ ɲɬɭɤɚɬɭɪɤɢ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɧɚɝɪɟɜɚɬɟɥɶ-

ɧɵɯ ɩɪɢɛɨɪɨɜ. 

ɋɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬ ɧɚ ɞɸɛɟɥɹɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɝɨ ɩɢɫɬɨɥɟɬɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɞɟɪɟɜɹɧɧɵɯ ɩɪɨɛɨɤ ɞɥɹ ɡɚɞɟɥɤɢ ɤɪɨɧɲɬɟɣɧɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 

5.2 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɧɬɚɠɚ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɜɟɬɤɢ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɩɨ ɷɬɚɠɚɦ ɩɪɢɧɹɬɵ ɢɡ ɧɚɩɨɪ-

ɧɵɯ ɬɪɭɛ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ ɩɨɞɝɨɬɨɜɤɟ ɩɨɥɚ, ɥɢɛɨ 

ɜ ɞɟɤɨɪɚɬɢɜɧɨɦ ɤɨɪɨɛɟ. Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɢ ɝɥɚɜɧɵɟ ɫɬɨɹɤɢ ɫɢ-

ɫɬɟɦɵ ɩɪɢɧɹɬɵ ɢɡ ɫɬɚɥɶɧɵɯ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 3262-75* ɢ 

ɫɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91 ɫ ɝɢɞɪɨɢɡɨɥɹɰɢɟɣ ɦɟɬɚɥɥɢ-

ɡɢɪɨɜɚɧɧɵɦ ɚɥɸɦɢɧɢɟɜɵɦ ɩɨɤɪɵɬɢɟɦ ɩɨ ȽɈɋɌ 9.304-87 ɢ ɬɟɩɥɨɢɡɨɥɢɪɭɸɬɫɹ 

ɰɢɥɢɧɞɪɚɦɢ ɢɡ ɫɬɟɤɥɹɧɧɨɝɨ ɲɩɚɬɟɥɶɧɨɝɨ ɜɨɥɨɤɧɚ ɫ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɦ ɩɨ-

ɤɪɵɬɢɟɦ. ɇɟɢɡɨɥɢɪɨɜɚɧɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɨɤɪɵɜɚɸɬɫɹ ɦɚɫɥɹɧɨɣ ɤɪɚɫɤɨɣ ɡɚ 

2 ɪɚɡɚ ɩɨ ȽɈɋɌ 82-92-75. ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɵɫɲɢɯ ɬɨɱɤɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɨɡɞɭ-

ɯɨɨɬɜɨɞɱɢɤɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. 

ɉɪɢ ɫɤɪɵɬɨɣ ɩɪɨɤɥɚɞɤɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɜɨɞɵ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɤɥɚɞɵɜɚɬɶ 

ɛɟɡ ɭɤɥɨɧɚ. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɧɢɯ 0,25 ɦ/ɫ. Ɉɬɜɟɞɟɧɢɟ ɜɨɞɵ ɢɡ ɬɪɭɛɨ-

ɩɪɨɜɨɞɨɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɟɬɜɟɣ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɞɪɟ-

ɧɚɠɧɨɣ ɚɪɦɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɲɥɚɧɝɚ ɢ ɪɭɱɧɨɝɨ ɧɚɫɨɫɚ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ ɜ ɪɚɡɞɟɥɟ "ɍɡɟɥ ɭɩɪɚɜɥɟɧɢɹ". Ɉɬɤɪɵɬɨ ɩɪɨɤɥɚɞɵɜɚɟɦɵɣ 

ɫɬɨɹɤ ɪɚɫɩɨɥɨɠɢɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 200 ɦɦ ɨɬ ɨɤɨɧɧɨɝɨ ɩɪɨɟɦɚ. 

Ʉɥɚɩɚɧɵ ɭɫɬɚɧɨɜɢɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɧɚɩɪɚɜɥɟɧɢɟ ɫɬɪɟɥɤɢ ɧɚ ɤɨɪ-

ɩɭɫɟ ɫɨɜɩɚɞɚɥɨ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɫɪɟɞɵ (ɬɟɩɥɨɧɨɫɢɬɟɥɹ). ɍɤɥɨɧɵ 

ɩɨɞɜɨɞɨɤ ɤ ɨɬɨɩɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɜɵɩɨɥɧɢɬɶ 9 ɦɦ ɧɚ ɞɥɢɧɭ ɩɨɞɜɨɞɤɢ ɜ ɫɬɨ-

ɪɨɧɭ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɨɞ ɨɤ-
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ɧɨɦ ɟɝɨ ɤɪɚɣ ɫɨ ɫɬɨɪɨɧɵ ɫɬɨɹɤɚ ɧɟ ɞɨɥɠɟɧ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɨɤɨɧɧɨɝɨ ɩɪɨ-

ɟɦɚ. ȼɵɫɨɬɚ ɨɬ ɩɨɥɚ ɞɨ ɧɢɡɚ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜ ɩɪɟɞɟɥɚɯ 60-150ɦɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɟɧɵ ɩɪɢɧɢɦɚɟɦ ɧɟ ɦɟɧɟɟ 25ɦɦ. ɋɨɜɦɟɳɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɨɫɟɣ ɫɢɦɦɟɬɪɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɢɛɨɪɨɜ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ ɧɟɨɛɹɡɚɬɟɥɶɧɨ. 

Ⱥɥɸɦɢɧɢɟɜɵɟ ɪɚɞɢɚɬɨɪɵ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɤɪɨɧɲɬɟɣɧɚɯ, ɢɡɝɨɬɨɜɥɹɟɦɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɚɦɢ. Ʉɪɨɧɲɬɟɣɧɵ, ɡɚɞɟɥɚɧɧɵɟ ɜ ɫɬɟɧɵ ɢɥɢ ɩɪɢɫɬɪɟ-

ɥɹɧɧɵɟ ɤ ɧɟɣ ɭɫɬɚɧɨɜɢɬɶ ɩɨɞ ɲɟɣɤɢ ɪɚɞɢɚɬɨɪɚ. 

ɂɫɩɵɬɚɧɢɟ ɢ ɫɞɚɱɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 

 

5.3 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɟɪɟɞ ɦɨɧɬɚɠɨɦ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 

ɉɪɢёɦ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɪɢ ɷɬɚɩɚ: ɧɚɪɭɠɧɵɦ ɨɫɦɨɬ-

ɪɨɦ, ɢɫɩɵɬɚɧɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɢɥɢ ɦɚɧɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɢ ɢɫɩɵɬɚ-

ɧɢɹ ɧɚ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬ. 

ɉɪɢ ɧɚɪɭɠɧɨɦ ɨɫɦɨɬɪɟ ɩɪɨɜɟɪɹɸɬ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɱɟɪɬɟɠɢ ɢ ɫɨɨɬɜɟɬ-

ɫɬɜɢɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɭɬɜɟɪɠɞёɧɧɨɦɭ ɩɪɨɟɤɬɭ, ɩɪɚɜɢɥɶɧɨɫɬɶ ɫɛɨɪɤɢ ɢ 

ɩɪɨɱɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɬɪɭɛ ɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɭɫɬɚɧɨɜɤɚ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɡɚɩɨɪɧɨɣ ɢ ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ, ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɫɩɭɫɤɧɵɯ ɢ ɜɨɡɞɭɲɧɵɯ ɤɪɚɧɨɜ, ɫɨɛɥɸɞɟɧɢɟ ɭɤɥɨɧɨɜ, ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɪɨɝɪɟɜɚ 

ɩɪɢɛɨɪɨɜ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɛɟɫɲɭɦɧɨɫɬɶ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ, ɨɬ-

ɫɭɬɫɬɜɢɟ ɬɟɱɢ ɜ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ, ɫɟɤɰɢɹɯ ɪɚɞɢɚɬɨɪɨɜ, ɤɪɚɧɚɯ, ɡɚɞɜɢɠ-

ɤɚɯ ɢ ɞɪ. 

ɉɨɫɥɟ ɧɚɪɭɠɧɨɝɨ ɨɫɦɨɬɪɚ ɩɪɨɜɨɞɢɬɫɹ ɢɫɩɵɬɚɧɢɟ ɩɨ ɩɪɨɝɪɚɦɦɟ, ɨɩɪɟɞɟ-

ɥɹɟɦɨɣ ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɢ ɜɪɟɦɟɧɟɦ ɝɨɞɚ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬ-

ɧɵɯ ɦɟɫɬ ɤɚɠɞɚɹ ɫɢɫɬɟɦɚ ɢɫɩɵɬɵɜɚɟɬɫɹ ɩɨ ɭɡɥɚɦ, ɚ ɡɚɬɟɦ ɜ ɰɟɥɨɦ. ɂɫɩɵɬɚɧɢɹ 

ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɨ ɧɚɱɚɥɚ ɦɚɥɹɪɧɵɯ ɪɚɛɨɬ. ɂɫɩɵɬɚɧɢɟ ɫɢɫɬɟɦ ɜɨɞɹ-

ɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ ɨɬɤɥɸɱёɧɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɬɟɩɥɨ-

ɧɨɫɢɬɟɥɟɣ ɢ ɪɚɫɲɢɪɢɬɟɥɶɧɵɯ ɫɨɫɭɞɚɯ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɞɚɜɥɟɧɢɹ, 

ɪɚɜɧɵɦ 1,5 ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ, ɧɨ ɧɟ ɦɟɧɟɟ 0,2 Ɇɉɚ ɜ ɫɚɦɨɣ ɧɢɠɧɟɣ ɬɨɱɤɟ 

ɫɢɫɬɟɦɵ. ɑɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɜɜɨɞɨɜ ɜ ɡɞɚɧɢɹ ɢ ɬɟɩ-

ɥɨɜɵɯ ɭɡɥɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɧɨ ɫ ɪɭɤɨɜɨɞɫɬɜɨɦ Ɍɗɐ. 



47 

 

ɉɚɪɨɜɵɟ ɢ ɜɨɞɹɧɵɟ ɫɢɫɬɟɦɵ ɫɱɢɬɚɸɬɫɹ ɜɵɞɟɪɠɚɜɲɢɦɢ ɢɫɩɵɬɚɧɢɟ ɝɢɞ-

ɪɨɫɬɚɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ, ɟɫɥɢ ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧ ɧɚɯɨɠɞɟɧɢɹ ɟё ɩɨɞ ɩɪɨɛɧɵɦ 

ɞɚɜɥɟɧɢɟɦ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɟ ɩɪɟɜɵɫɢɬ 0.02 Ɇɉɚ ɢ ɨɬɫɭɬɫɬɜɭɸɬ ɬɟɱɢ ɜ ɫɜɚɪ-

ɧɵɯ ɲɜɚɯ, ɬɪɭɛɚɯ, ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɹɯ, ɚɪɦɚɬɭɪɟ, ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɚɯ 

ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

Ɇɚɧɨɦɟɬɪɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɥɟɞɭɸ-

ɳɢɦ ɨɛɪɚɡɨɦ: ɫɢɫɬɟɦɭ ɡɚɩɨɥɧɹɸɬ ɜɨɡɞɭɯɨɦ ɩɪɨɛɧɵɦ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ 

0,15 Ɇɉɚ; ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɞɟɮɟɤɬɨɜ ɦɨɧɬɚɠɚ ɧɚ ɫɥɭɯ ɫɧɢɠɚɸɬ ɞɚɜɥɟɧɢɟ ɞɨ 

ɚɬɦɨɫɮɟɪɧɨɝɨ ɢ ɭɫɬɪɚɧɹɸɬ ɞɟɮɟɤɬɵ; ɡɚɬɟɦ ɫɢɫɬɟɦɭ ɡɚɩɨɥɧɹɸɬ ɜɨɡɞɭɯɨɦ ɞɚɜ-

ɥɟɧɢɟɦ 0,1 Ɇɉɚ ɢ ɜɵɞɟɪɠɢɜɚɸɬ ɟё ɩɨɞ ɩɪɨɛɧɵɦ ɞɚɜɥɟɧɢɟɦ ɜ ɬɟɱɟɧɢɢ 5 ɦɢɧ. 

ɋɢɫɬɟɦɚ ɩɪɢɡɧɚёɬɫɹ ɜɵɞɟɪɠɚɜɲɟɣ ɢɫɩɵɬɚɧɢɟ, ɟɫɥɢ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɟё ɩɨɞ 

ɩɪɨɛɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɟ ɩɪɟɜɵɫɢɬ 0,01 Ɇɉɚ. 

ɉɪɢ ɩɭɫɤɟ ɨɬɨɩɥɟɧɢɹ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ ɨɩɨɪɨɠɧɟɧɢɹ ɟɝɨ ɨɬ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɜɵɤɥɸɱɟɧɢɹ ɢ ɨɬ-

ɤɥɸɱɟɧɢɟ ɩɨ ɱɚɫɬɹɦ. ɂɫɩɪɚɜɧɨɟ ɢ ɷɮɮɟɤɬɢɜɧɨɟ ɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɯ ɫɟɦɢɱɚɫɨɜɨɣ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɫ ɬɟɩɥɨɧɨɫɢ-

ɬɟɥɟɦ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨ-

ɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɧɨ ɧɟ ɦɟɧɟɟ 50°ɋ, ɢ ɜɟɥɢɱɢɧɟ ɰɢɪɤɭɥɹ-

ɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɫɨɝɥɚɫɧɨ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɉɪɢ ɫɞɚɱɟ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɬ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 

ɱɟɪɬɟɠɟɣ, ɜɫɟ ɚɤɬɵ ɩɪɢёɦɤɢ ɫɤɪɵɬɵɯ ɪɚɛɨɬ, ɩɚɫɩɨɪɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɤɬɵ ɝɢɞ-

ɪɚɜɥɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɢ ɚɤɬɵ ɬɟɩɥɨɜɨɝɨ ɢɫɩɵɬɚɧɢɹ ɫɢɫɬɟɦɵ. 

 

5.4 Ɇɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɚ ɪɟɝɢɫɬɪɚ 
 

Ɉɩɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɬɢɩɨɜɨɝɨ ɤɪɟɩɥɟɧɢɹ ɪɟɝɢɫɬɪɨɜ 

ɨɬɨɩɥɟɧɢɹ. ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨ-

ɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 23118-99 "Ʉɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ. 

Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ" ɢ ɋɉ 53-101-98 "ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɤɚ-

ɱɟɫɬɜɚ ɫɬɚɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ". 
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Ɇɨɧɬɚɠ ɜɟɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟɦ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɇɢɉ 3.03.01-87 "ɇɟɫɭɳɢɟ 

ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ" ɢ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. Ʉɨɧɫɬɪɭɤɰɢɢ 

ɫɜɚɪɧɵɟ. ɋɜɚɪɤɭ ɩɪɨɢɡɜɨɞɢɬɶ ɷɥɟɤɬɪɨɞɚɦɢ ɗ42 ɩɨ ȽɈɋɌ 9467-75*. ȼɵɫɨɬɭ 

ɲɜɚ ɩɪɢɧɹɬɶ hɲ=5ɦɦ, ɧɨ ɧɟ ɛɨɥɟɟ ɧɚɢɦɟɧɶɲɟɣ ɬɨɥɳɢɧɵ ɫɜɚɪɢɜɚɟɦɵɯ ɷɥɟɦɟɧ-

ɬɨɜ. 

Ɇɚɬɟɪɢɚɥ ɤɨɧɫɬɪɭɤɰɢɣ - ɫɬɚɥɶ ɤɥɚɫɫɚ ɋ245 ɩɨ ȽɈɋɌ 27772-88, ɤɪɨɦɟ 

ɨɝɨɜɨɪɟɧɧɨɣ. 

ȼɫɟ ɫɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɤɪɚɫɢɬɶ ɷɦɚɥɶɸ ɏȼ-124 ȽɈɋɌ 10144-74 ɡɚ 

2 ɪɚɡɚ ɩɨ ɝɪɭɧɬɨɜɤɟ ɏɋ-010 ȽɈɋɌ 9355-81. 

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɤɨɧɫɬɪɭɤɰɢɣ ɜɫɟ ɭɫɬɚɧɨɜɨɱɧɵɟ ɪɚɡɦɟɪɵ ɩɪɨɜɟɪɢɬɶ "ɩɨ 

ɮɚɤɬɭ". 
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5.5 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɟɪɟɞ ɦɨɧɬɚɠɨɦ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 

ɇɚɱɚɥɶɧɵɦɢ ɷɬɚɩɚɦɢ ɩɨɞɝɨɬɨɜɤɢ ɹɜɥɹɸɬɫɹ ɞɟɬɚɥɶɧɨɟ ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ 

ɪɚɛɨɱɢɦ ɩɪɨɟɤɬɨɦ ɭɤɚɡɚɧɧɵɯ ɫɢɫɬɟɦ ɢ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚ-

ɛɨɬ, ɦɨɧɬɚɠɧɵɯ ɱɟɪɬɟɠɟɣ ɢ ɷɫɤɢɡɨɜ ɞɥɹ ɩɟɪɟɞɚɱɢ ɧɚ ɡɚɜɨɞ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 

ɡɚɝɨɬɨɜɨɤ. Ƚɨɬɨɜɧɨɫɬɶ ɨɛɴɟɤɬɚ ɤ ɦɨɧɬɚɠɭ ɨɮɨɪɦɥɹɸɬ ɚɤɬɨɦ, ɤɨɬɨɪɵɣ ɩɨɞɩɢ-

ɫɵɜɚɟɬɫɹ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɨɞɪɹɞɱɢɤɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɨɢɡɜɨ-

ɞɹɳɟɣ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ. Ʉ ɧɚɱɚɥɭ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɝɟɧɩɨɞɪɹɞɱɢɤ ɨɛɹɡɚɧ 

ɩɪɟɞɨɫɬɚɜɢɬɶ ɦɨɧɬɚɠɧɢɤɚɦ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɦɚɫɬɟɪ-

ɫɤɨɣ, ɩɪɨɪɚɛɫɤɨɣ, ɛɵɬɨɜɨɤ ɞɥɹ ɪɚɛɨɱɢɯ ɫ ɩɨɦɟɳɟɧɢɟɦ ɞɥɹ ɩɪɢɟɦɚ ɩɢɳɢ, ɩɥɨ-

ɳɚɞɤɢ ɞɥɹ ɨɬɤɪɵɬɨɝɨ ɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɫɨɫɬɚɜ ɪɚɛɨɱɟɝɨ ɩɪɨɟɤɬɚ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 

ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: ɡɚɝɥɚɜɧɵɣ ɥɢɫɬ, ɜ ɤɨɬɨɪɨɦ ɩɪɢɜɨɞɹɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢ-
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ɫɬɟɦ, ɬɢɩɵ ɢ ɦɚɪɤɢ ɩɪɢɧɹɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɩɨɷɬɚɠɧɵɟ ɩɥɚɧɵ, ɩɥɚɧɵ ɩɨɞ-

ɜɚɥɚ ɢ ɱɟɪɞɚɤɚ, ɪɚɡɪɟɡɵ ɡɞɚɧɢɹ ɫ ɧɚɧɟɫɟɧɢɟɦ ɧɚ ɧɢɯ ɦɟɫɬ ɩɪɨɤɥɚɞɤɢ ɜɨɡɞɭɯɨ-

ɜɨɞɨɜ, ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ. ȼ ɫɨɫɬɚɜ ɩɪɨɟɤɬɚ ɩɪɨɢɡ-

ɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: ɤɚɥɟɧɞɚɪɧɵɣ 

ɩɥɚɧ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɜ ɤɨɬɨɪɨɦ ɩɟɪɟɱɢɫɥɟɧɵ ɜɫɟ ɪɚɛɨɬɵ ɩɨ 

ɦɨɧɬɚɠɭ ɫɢɫɬɟɦ ɢ ɨɩɪɟɞɟɥɟɧɵ ɫɪɨɤɢ ɪɚɛɨɬ ɩɨ ɨɛɴɟɤɬɭ, ɚ ɬɚɤɠɟ ɝɪɚɮɢɤ ɞɜɢɠɟ-

ɧɢɹ ɪɚɛɨɱɟɣ ɫɢɥɵ. Ɂɞɟɫɶ ɠɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɥɨɠɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɚɪɬɵ 

ɦɨɧɬɚɠɚ ɨɫɨɛɨ ɫɥɨɠɧɵɯ ɭɡɥɨɜ ɢ ɫɢɫɬɟɦ; ɫɯɟɦɵ ɩɨɞɴɟɦɚ ɝɪɭɡɨɜ, ɜ ɤɨɬɨɪɵɯ ɪɚɡ-

ɪɚɛɨɬɚɧɵ ɫɩɨɫɨɛɵ ɞɨɫɬɚɜɤɢ ɝɪɨɦɨɡɞɤɢɯ ɢ ɬɹɠɟɥɵɯ ɝɪɭɡɨɜ; ɝɪɚɮɢɤ ɩɨɫɬɚɜɤɢ 

ɢɡɞɟɥɢɣ ɢ ɡɚɝɨɬɨɜɨɤ, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɚɧɵ ɫɪɨɤɢ ɢɯ ɩɨɫɬɚɜɤɢ ɩɨ ɤɚɠɞɨɣ ɫɢɫɬɟɦɟ; 

ɡɚɤɚɡɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɩɪɨɱɢɯ ɢɡɞɟɥɢɣ. ɉɉɊ ɞɨɥɠɟɧ ɛɵɬɶ 

ɭɬɜɟɪɠɞɟɧ ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɫɨɝɥɚɫɨɜɚɧ ɫ ɝɟɧɟ-

ɪɚɥɶɧɵɦ ɩɨɞɪɹɞɱɢɤɨɦ ɢ ɞɢɪɟɤɰɢɟɣ ɫɬɪɨɹɳɟɝɨɫɹ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼ ɫɨɫɬɚɜ ɦɨɧɬɚɠɧɨɝɨ ɩɪɨɟɤɬɚ ɜɯɨɞɹɬ: ɦɨɧɬɚɠɧɵɟ ɫɯɟɦɵ ɫɢɫɬɟɦ, ɷɫɤɢɡɵ 

ɧɟɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɱɟɪɬɟɠɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɨɜ ɜɛɥɢɡɢ 

ɞɪɭɝɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. Ɇɨɧɬɚɠɧɵɣ ɩɪɨɟɤɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɝɨɬɨɜɢɬɟɥɶ-

ɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɨ ɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɢ ɩɪɢ ɦɨɧɬɚɠɟ. 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɨɞɪɹɞɱɢɤ ɤ ɜɪɟɦɟɧɢ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 

ɨɛɹɡɚɧ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 

– ɫɦɨɧɬɢɪɨɜɚɬɶ ɫɬɟɧɵ, ɦɟɠɞɭɷɬɚɠɧɵɟ ɩɟɪɟɤɪɵɬɢɹ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɜɟɧɬɤɚɦɟɪ; 

– ɭɫɬɪɨɢɬɶ ɩɨɥɵ ɢ ɮɭɧɞɚɦɟɧɬɵ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɫɦɨɧɬɢɪɨɜɚɬɶ ɤɪɨɧɲɬɟɣɧɵ ɢ ɨɩɨɪɵ, ɧɚɧɟɫɬɢ ɧɚ ɫɬɟɧɵ ɜɫɩɨɦɨɝɚɬɟɥɶ-

ɧɵɟ ɨɬɦɟɬɤɢ, ɪɚɜɧɵɟ ɨɬɦɟɬɤɚɦ ɩɨɤɪɵɬɢɹ ɩɨɥɚ ɩɥɸɫ 500 ɦɦ; 

– ɨɲɬɭɤɚɬɭɪɢɬɶ ɫɬɟɧɵ ɜ ɦɟɫɬɚɯ ɩɪɨɤɥɚɞɤɢ ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɭɫɬɚɧɨɜɤɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɨɫɬɟɤɥɢɬɶ ɨɤɨɧɧɵɟ ɩɪɨɟɦɵ ɢ ɭɬɟɩɥɢɬɶ ɜɯɨɞɵ; 

– ɭɫɬɚɧɨɜɢɬɶ ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ; 
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– ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ 

ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 50 ɦ ɨɞɢɧ ɨɬ ɞɪɭɝɨɝɨ; 

– ɜɵɩɨɥɧɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

 

5.6 Ɇɨɧɬɚɠ ɩɪɢɬɨɱɧɵɯ ɤɚɦɟɪ 

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɜɨɡɞɭɯɨɜɨɞɨɜ ɢɡɭɱɚɸɬ ɪɚɛɨɱɢɟ ɢ ɦɨɧɬɚɠɧɵɟ ɱɟɪɬɟɠ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɡɚɬɟɦ ɩɪɨɜɟɪɹɸɬ ɫɬɪɨɢɬɟɥɶɧɭɸ ɝɨɬɨɜɧɨɫɬɶ ɨɛɴɟɤɬɚ 

ɩɨɞ ɦɨɧɬɚɠ. Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɜɨɡɞɭɯɨɜɨɞɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɝɨɬɨɜɥɟɧɵ: 

– ɨɬɜɟɪɫɬɢɹ ɜ ɫɬɟɧɚɯ, ɩɟɪɟɝɨɪɨɞɤɚɯ ɢ ɩɟɪɟɤɪɵɬɢɹɯ ɞɥɹ ɩɪɨɯɨɞɚ ɜɨɡɞɭɯɨ-

ɜɨɞɨɜ; 

– ɦɨɧɬɚɠɧɵɟ ɩɪɨɟɦɵ ɞɥɹ ɬɚɤɟɥɚɠɚ ɜɨɡɞɭɯɨɜɨɞɨɜ; 

– ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɨɜ (ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬ-

ɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ); 

– ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ; 

– ɨɲɬɭɤɚɬɭɪɟɧɧɵɟ ɫɬɟɧɵ ɢ ɩɨɬɨɥɤɢ ɜ ɦɟɫɬɚɯ ɩɪɨɤɥɚɞɤɢ ɜɨɡɞɭɯɨɜɨɞɨɜ; 

– ɨɬɦɟɬɤɢ ɱɢɫɬɨɝɨ ɩɨɥɚ. 

 

5.7 ɉɪɚɜɢɥɚ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɨɡɞɭɯɨɜɨɞɨɜ 

ɉɪɢ ɦɨɧɬɚɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɨɡɞɭɯɨɜɨɞɨɜ ɧɭɠɧɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸ-

ɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɜɨɡɞɭɯɨɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɞɟɠɧɨ ɩɪɢɤɪɟɩɥɹɬɶ ɤ 

ɫɬɪɨɢɬɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɡɞɚɧɢɹ; ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɢɪɚɧɢɟ ɜɨɡɞɭɯɨɜɨɞɨɜ 

ɧɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɜɟɪɬɢɤɚɥɶɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ ɧɟ ɞɨɥɠɧɵ ɨɬ-

ɤɥɨɧɹɬɶɫɹ ɨɬ ɜɟɪɬɢɤɚɥɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 2 ɦɦ ɧɚ 1 ɦɟɬɪ ɜɵɫɨɬɵ; ɜɨɡɞɭɯɨɜɨɞɵ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɭɜɥɚɠɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɜ ɧɢɠɧɟɣ ɱɚ-

ɫɬɢ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɞɨɥɶɧɵɯ ɲɜɨɜ; ɪɚɡɜɨɞɹɳɢɟ ɭɱɚɫɬɤɢ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɧɚ 

ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɜɵɩɚɞɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɜɥɚɠɧɨɝɨ 

ɜɨɡɞɭɯɚ, ɦɨɧɬɢɪɭɸɬ ɫ ɭɤɥɨɧɨɦ 0.01 – 0.015 ɜ ɫɬɨɪɨɧɭ ɞɪɟɧɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. 
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Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɫɩɨ-

ɫɨɛɚɦɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ «Ɍɢɩɨɜɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɤɚɪɬɚɦɢ ɧɚ ɦɨɧ-

ɬɚɠ ɫɢɫɬɟɦ ɩɪɨɦɵɲɥɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ» (ɫɟɪɢɹ 

ɌɌɄ – 7.05.01). ɋɩɨɫɨɛ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɨɡɞɭɯɨɜɨɞɨɜ ɜɵɛɢɪɚɸɬ ɜ ɡɚ-

ɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɩɨɥɨɠɟɧɢɹ (ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ, ɜɟɪɬɢɤɚɥɶɧɨɟ), ɪɚɡɦɟɳɟɧɢɟ ɨɬ-

ɧɨɫɢɬɟɥɶɧɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɜɧɭɬɪɢ ɢɥɢ ɫɧɚɪɭɠɢ ɡɞɚɧɢɹ, ɭ ɫɬɟɧɵ, 

ɭ ɤɨɥɨɧɧ, ɜ ɦɟɠɮɟɪɦɟɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɜ ɲɚɯɬɟ, ɧɚ ɤɪɨɜɥɟ ɡɞɚɧɢɹ) ɢ ɯɚɪɚɤ-

ɬɟɪɚ ɡɞɚɧɢɹ (ɨɞɧɨ – ɢɥɢ ɦɧɨɝɨɷɬɚɠɧɨɟ, ɩɪɨɦɵɲɥɟɧɧɨɟ, ɨɛɳɟɫɬɜɟɧɧɨɟ ɢ ɬ. ɩ.). 

 

5.8 ɍɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɜɟɧɬɢɥɹɬɨɪɚ) ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɧɸɚɧɫɵ.  ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɜɟɧɬɢɥɹɬɨɪɚ ɧɚ ɩɪɭɠɢɧɧɵɟ 

ɜɢɛɪɨɢɡɨɥɹɬɨɪɵ ɩɨɫɥɟɞɧɢɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɪɚɜɧɨɦɟɪɧɭɸ ɨɫɚɞɤɭ.  ɇɟɨɛɯɨɞɢɦɨ, 

ɱɬɨɛɵ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ ɠɟɫɬɤɨɟ ɨɫɧɨɜɚɧɢɟ ɫɬɚɧɢɧɚ ɜɟɧɬɢɥɹɬɨɪɚ ɩɥɨɬɧɨ ɩɪɢ-

ɥɟɝɚɬɶ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɦ ɩɪɨɤɥɚɞɤɚɦ. Ɂɚɡɨɪɵ ɧɟ ɛɨɥɟɟ 1% ɞɢɚɦɟɬɪɚ ɪɚɛɨ-

ɱɟɝɨ ɤɨɥɟɫɚ. ȼɚɥɵ ɰɟɧɬɪɨɛɟɠɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɬɪɨɝɨ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨ, ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɧɤɢ ɤɨɠɭɯɨɜ ɰɟɧɬɪɨɛɟɠɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ ɧɟ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɟɪɟɤɨɫɨɜ ɢ ɧɚɤɥɨɧɚ. Ȼɨɥɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɤɨɧɬɪ-

ɝɚɣɤɚɦɢ. ɉɪɨɤɥɚɞɤɢ ɞɥɹ ɫɨɫɬɚɜɧɵɯ ɤɨɠɭɯɨɜ ɜɟɧɬɢɥɹɬɨɪɨɜ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 

ɢɡ ɬɨɝɨ ɠɟ ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɢ ɩɪɨɤɥɚɞɤɢ ɞɥɹ ɜɨɡɞɭɯɨɜɨɞɨɜ ɷɬɨɣ ɫɢɫɬɟɦɵ. 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɫɥɟɞɭɟɬ ɬɨɱɧɨ ɜɵɜɟɪɢɬɶ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜɟɧɬɢɥɹ-

ɬɨɪɚɦɢ ɢ ɩɪɨɱɧɨ ɡɚɤɪɟɩɢɬɶ. Ʉɨɪɩɭɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦ-

ɥɟɧɵ. ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɦɭɮɬɵ ɢ ɪɟɦɟɧɧɵɟ ɩɟɪɟɞɚɱɢ ɫɥɟɞɭɟɬ ɨɝɪɚɠɞɚɬɶ, ɚ 

ɬɚɤɠɟ ɜɫɚɫɵɜɚɸɳɟɟ ɨɬɜɟɪɫɬɢɟ ɜɟɧɬɢɥɹɬɨɪɚ, ɧɟ ɩɪɢɫɨɟɞɢɧɟɧɧɨɟ ɤ ɜɨɡɞɭɯɨɜɨɞɭ, 

ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɟɬɤɨɣ.  ȼ ɹɱɟɣɤɨɜɵɯ ɮɢɥɶɬɪɚɯ ɧɟɨɛ-

ɯɨɞɢɦɨ ɩɨɥɧɨɫɬɶɸ ɡɚɝɪɭɠɚɬɶ ɮɢɥɶɬɪɭɸɳɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬɶ 

ɩɥɨɬɧɨɟ ɩɪɢɥɟɝɚɧɢɟ ɹɱɟɟɤ ɤ ɞɪɭɝ ɞɪɭɝɭ. Ʌɨɩɚɬɤɢ ɤɥɚɩɚɧɨɜ ɞɨɥɠɧɵ ɫɜɨɛɨɞɧɨ 

ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ. ɉɪɢ ɩɨɥɨɠɟɧɢɢ «ɡɚɤɪɵɬɨ» ɨɧɢ ɞɨɥɠɧɵ ɩɟɪɟɤɪɵɜɚɬɶ ɜɫɟ «ɠɢ-

ɜɨɟ» ɫɟɱɟɧɢɟ ɤɥɚɩɚɧɚ. Ƚɟɪɦɟɬɢɱɟɫɤɢɟ ɞɜɟɪɤɢ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɦɟɪɚɯ 
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ɞɨɥɠɧɵ ɢɦɟɬɶ ɭɩɥɨɬɧɹɸɳɢɟ ɩɪɨɤɥɚɞɤɢ ɢ ɩɥɨɬɧɨ ɩɪɢɥɟɝɚɬɶ ɤ ɫɬɟɧɤɚɦ ɩɨ 

ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ. 

 

5.9 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɢɡ ɡɞɚɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɩɪɨ-

ɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɩɪɢ ɩɨɠɚɪɟ, ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɪɨɬɢɜɨɞɵɦɧɚɹ ɜɟɧɬɢ-

ɥɹɰɢɹ. ȼɨ ɜɪɟɦɹ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬɤɥɸɱɟɧɢɟ ɨɛɳɟɨɛɦɟɧɧɵɯ ɩɪɢ-

ɬɨɱɧɨ-ɜɵɬɹɠɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. 

Ⱦɵɦɨɭɞɚɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɪɵɲɧɵɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ, ɭɫɬɚɧɨɜɥɟɧ-

ɧɵɦɢ ɧɚ ɤɪɨɜɥɟ ɡɞɚɧɢɹ. ɉɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɫɢɫɬɟɦ ɞɵɦɨɭɞɚ-

ɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 2,0 ɱ/400 °ɋ. ɍɫɬɚɧɨɜɤɚ ɤɪɵɲɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢɧɹɬɚ ɧɚ 

ɦɨɧɬɚɠɧɵɣ ɫɬɚɤɚɧ. ȼɵɛɪɨɫ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ – ɜɟɪɬɢɤɚɥɶɧɨ ɜɜɟɪɯ. 

ȼɨɫɩɨɥɧɟɧɢɟ ɜɨɡɞɭɯɚ, ɭɞɚɥɹɟɦɨɝɨ ɫɢɫɬɟɦɚɦɢ ɞɵɦɨɭɞɚɥɟɧɢɹ ɩɪɟɞɭɫɦɨɬ-

ɪɟɧɨ ɫɢɫɬɟɦɚɦɢ ɩɪɢɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɜɢɞɟ ɨɫɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜ-

ɥɟɧɧɵɯ ɜ ɧɚɪɭɠɧɨɣ ɫɬɟɧɟ ɡɞɚɧɢɹ. 

ȼ ɰɟɥɹɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɧɢɤɚɧɢɹ ɜ ɩɨɦɟɳɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ 

ɜɨ ɜɪɟɦɹ ɩɨɠɚɪɚ, ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚ-

ɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɤɥɚɩɚɧɨɜ. Ʉɥɚɩɚɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɦɟ-

ɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɚɦɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɟɝɪɚɞ (ɩɟɪɟɤɪɵɬɢɣ). 

ɉɪɢɧɹɬɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɤɥɚɩɚɧɨɜ EI90, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɟɞɟɥɭ ɨɝ-

ɧɟɫɬɨɣɤɨɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɩɪɟɝɪɚɞɵ, ɤɨɬɨɪɭɸ ɩɟɪɟɫɟɤɚɟɬ ɜɨɡɞɭɯɨɜɨɞ. 

ȼɫɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ (ɨɝɧɟɡɚɞɟɪɠɢɜɚɸɳɢɟ) ɤɥɚɩɚɧɵ ɨɛɨɪɭɞɨɜɚɧɵ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɫ ɜɨɡɜɪɚɬɧɨɣ ɩɪɭɠɢɧɨɣ. ɍɩɪɚɜɥɹɸɳɢɦ ɫɢɝ-

ɧɚɥɨɦ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ ɤɥɚɩɚɧɨɜ ɹɜɥɹɟɬɫɹ ɫɧɹɬɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɪɢɜɨɞɚ, ɩɨɫɥɟ 

ɱɟɝɨ ɜɨɡɜɪɚɬɧɚɹ ɩɪɭɠɢɧɚ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɩɟɪɟɜɨɞɢɬ ɡɚɫɥɨɧɤɭ ɢɡ ɢɫɯɨɞɧɨɝɨ 

ɩɨɥɨɠɟɧɢɹ ɜ ɪɚɛɨɱɟɟ. ɉɪɢɜɨɞ ɬɚɤ ɠɟ ɨɛɨɪɭɞɨɜɚɧ - ɦɟɯɚɧɢɡɦɨɦ ɪɭɱɧɨɝɨ ɭɩɪɚɜ-

ɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɦ ɩɟɪɟɦɟɳɚɬɶ ɡɚɫɥɨɧɤɭ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɨɬɤɥɸ-
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ɱɟɧɧɨɦ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ; ɞɜɭɦɹ ɜɫɬɪɨɟɧɧɵɦɢ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ, ɫɢɝɧɚɥɢɡɢ-

ɪɭɸɳɢɦɢ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ ɡɚɫɥɨɧɤɢ; ɬɟɪɦɨɪɚɡɦɵɤɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ, 

ɫɪɚɛɚɬɵɜɚɸɳɢɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 72 °ɋ. 

Ɍɚɤɠɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɜɚɪɢɣɧɚɹ ɜɟɧɬɢ-

ɥɹɰɢɹ. ɋɢɝɧɚɥɨɦ ɧɚ ɜɤɥɸɱɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɉ4-ɉ9, ȼȾɍ16-

ȼȾɍ21, ȼ10-ȼ15, ɫɥɭɠɢɬ ɫɢɝɧɚɥ ɨɬ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɉȾɄ 

(ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ) ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (HCN - ɉȾɄ 

0,3ɦɝ/ɦ³, I ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ; NaOH - ɉȾɄ 0,5ɦɝ/ɦ³, II ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ) ɜ ɜɨɡ-

ɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɉȾɄ ɞɨ ɧɨɪɦɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɟɧɬɫɢ-

ɫɬɟɦɵ ɚɜɚɪɢɣɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɩɟɪɟɤɥɸɱɚɸɬɫɹ ɜ ɢɯ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ. 

 

5.10 ɂɫɩɵɬɚɧɢɟ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ 

Ɂɚɜɟɪɲɚɸɳɟɣ ɫɬɚɞɢɟɣ ɦɨɧɬɚɠɚ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚ-

ɧɢɹ ɜɨɡɞɭɯɚ ɹɜɥɹɸɬɫɹ ɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ. Ʉ ɧɚɱɚɥɭ ɢɧɞɢɜɢɞɭɚɥɶ-

ɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɡɚɤɨɧɱɢɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɨɬɞɟɥɨɱɧɵɟ ɪɚ-

ɛɨɬɵ, ɩɨ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɤɚɦɟɪɚɦ ɢ ɲɚɯɬɚɦ, ɚ ɬɚɤɠɟ ɡɚɤɨɧɱɢɬɶ ɦɨɧɬɚɠ ɢ ɢɧ-

ɞɢɜɢɞɭɚɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ ɫɪɟɞɫɬɜ ɨɛɟɫɩɟɱɟɧɢɹ (ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɬɟɩɥɨɫɧɚɛ-

ɠɟɧɢɹ ɢ ɞɪ.). ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧ-

ɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɩɨ ɩɨɫɬɨɹɧɧɨɣ ɫɯɟɦɟ ɩɨɞɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɩɨ ɜɪɟɦɟɧɧɨɣ ɫɯɟɦɟ ɢ ɩɪɨɜɟɪɤɭ ɢɫɩɪɚɜɧɨɫɬɢ ɩɭɫɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɨɫɭɳɟɫɬɜ-

ɥɹɟɬ ɝɟɧɟɪɚɥɶɧɵɣ ɩɨɞɪɹɞɱɢɤ. 

ɉɨɞ ɩɟɪɢɨɞɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ (ɢɦɟɧɭɟɦɵɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɢɫɩɵɬɚɧɢɟɦ) ɩɨɧɢɦɚɟɬɫɹ ɩɟɪɢɨɞ, ɜɤɥɸɱɚɸɳɢɣ ɦɨɧɬɚɠɧɵɟ 

ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɭ-

ɫɦɨɬɪɟɧɧɵɯ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɫɬɚɧɞɚɪɬɚɦɢ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, 

ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɨɬɞɟɥɶɧɵɯ ɦɚ-

ɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɫ ɰɟɥɶɸ ɩɨɞɝɨɬɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɩɪɢɟɦɤɟ ɪɚ-

ɛɨɱɟɣ ɤɨɦɢɫɫɢɟɣ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ. 
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Ɇɨɧɬɚɠɧɵɟ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢɫɩɵɬɚ-

ɧɢɹɯ ɞɨɥɠɧɵ; ɩɪɨɜɟɪɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫɢɫɬɟɦ ɜɟɧ-

ɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɩɪɨɟɤɬɭ (ɪɚɛɨɱɟɦɭ ɩɪɨɟɤɬɭ) ɢ ɬɪɟɛɨɜɚ-

ɧɢɹɦ ɧɚɫɬɨɹɳɟɝɨ ɪɚɡɞɟɥɚ; ɩɪɨɜɟɪɢɬɶ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɭɱɚɫɬɤɢ ɜɨɡɞɭɯɨɜɨɞɚ, 

ɫɤɪɵɜɚɟɦɵɟ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɦɟɬɨɞɨɦ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢɫ-

ɩɵɬɚɧɢɣ. 

Ʉ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɦ ɪɚɛɨɬɚɦ ɨɬɧɨɫɢɬɫɹ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 

ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢ ɤɨɦɩɥɟɤɫɧɨɝɨ 

ɨɩɪɨɛɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɭɫɤɨɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ ɨɩɥɚɱɢɜɚɟɬ ɡɚɤɚɡɱɢɤ ɡɚ 

ɫɱɟɬ ɫɜɨɞɧɨɣ ɫɦɟɬɵ ɧɚ ɜɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ ɷɤɫɩɥɭɚɬɚ-

ɰɢɸ, ɭɬɜɟɪɠɞɟɧɧɨɣ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 

ɇɚɥɚɞɨɱɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɩɟɪɢɨɞ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɜɵɩɨɥ-

ɧɹɸɬ ɧɚɥɚɞɤɭ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɧɚ ɩɪɨɟɤɬɧɵɟ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ. ɍɤɚɡɚɧɧɚɹ 

ɧɚɥɚɞɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɢɫɩɵɬɚɧɢɟ ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɪɢ ɪɚɛɨɬɟ ɢɯ ɜ ɫɟɬɢ (ɨɩɪɟ-

ɞɟɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɮɚɤɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ: ɩɨ-

ɞɚɱɢ ɢ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ, ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɬ.ɞ.); ɩɪɨɜɟɪɤɭ ɪɚɜɧɨɦɟɪɧɨɫɬɢ 

ɩɪɨɝɪɟɜɚ (ɨɯɥɚɠɞɟɧɢɹ) ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ; ɢɫɩɵɬɚɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɤɭ 

ɫɢɫɬɟɦ ɫ ɰɟɥɶɸ ɞɨɫɬɢɠɟɧɢɹ ɩɪɨɟɤɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ ɜ ɜɨɡ-

ɞɭɯɨɜɨɞɚɯ, ɦɟɫɬɧɵɯ ɨɬɫɨɫɚɯ, ɩɨ ɜɨɡɞɭɯɨɨɛɦɟɧɭ ɜ ɩɨɦɟɳɟɧɢɹɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 

ɜ ɫɢɫɬɟɦɚɯ ɩɨɞɫɨɫɨɜ ɢɥɢ ɩɨɬɟɪɶ ɜɨɡɞɭɯɚ, ɞɨɩɭɫɬɢɦɚɹ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɱɟɪɟɡ 

ɧɟɩɥɨɬɧɨɫɬɢ ɜ ɜɨɡɞɭɯɨɜɨɞɚɯ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɚɯ ɫɢɫɬɟɦ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 

ɩɪɨɟɤɬɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 

Ɉɬɤɥɨɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ ɨɬ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨ-

ɟɤɬɨɦ ɩɨɫɥɟ ɪɟɝɭɥɢɪɨɜɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚ-

ɧɢɹ ɜɨɡɞɭɯɚ ɞɨɩɭɫɤɚɸɬɫɹ: ± 10 % ɩɨ ɜɨɡɞɭɯɨɨɛɦɟɧɭ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɢ ɭɫɥɨɜɢɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɩɨɞɩɨɪɚ (ɪɚɡɪɟɠɟɧɢɹ) ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ; ± 20 % 

ɩɨ ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɤɚɠɞɵɣ ɜɨɡɞɭɯɨɨɩɪɟɞɟɥɢɬɟɥɶ ɢɥɢ ɜɵ-

ɬɹɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ ɢ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɛɳɟ-

ɨɛɦɟɧɧɵɦ ɭɫɬɚɧɨɜɤɚɦ ɜɟɧɬɢɥɹɰɢɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ; + 10 % ɩɨ 
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ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ, ɭɞɚɥɹɟɦɨɝɨ ɱɟɪɟɡ ɦɟɫɬɧɵɟ ɨɬɫɨɫɵ ɢ ɩɨɞɚɜɚɟɦɨɝɨ ɱɟɪɟɡ ɞɭ-

ɲɢɪɭɸɳɢɟ ɩɚɬɪɭɛɤɢ. 

ȼɫɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɞɟɮɟɤɬɵ ɢ ɧɟɞɨɞɟɥɤɢ, ɜɵɹɜɥɟɧɢɟ ɜ ɩɪɨ-

ɰɟɫɫɟ ɧɚɥɚɞɤɢ, ɭɫɬɪɚɧɹɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɦɨɧɬɚɠɧɵɦɢ ɨɪ-

ɝɚɧɢɡɚɰɢɹɦɢ. ȼɵɹɜɥɹɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɩɭɫɤɚ ɧɚɥɚɞɤɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɩɪɨɛɨɜɚ-

ɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ, ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧ-

ɬɚɰɢɢ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬ ɡɚɤɚɡɱɢɤ ɢɥɢ ɩɨ ɟɝɨ ɩɨɪɭɱɟɧɢɸ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧ-

ɬɚɠɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɮɨɪɦɥɟɧɧɨɣ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨ-

ɪɹɞɤɟ.  

ɋ ɦɨɦɟɧɬɚ, ɩɨɞɩɢɫɚɧɢɹ ɪɚɛɨɱɟɣ ɤɨɦɢɫɫɢɟɣ ɚɤɬɚ ɨ ɩɪɢɟɦɤɟ ɨɛɨɪɭɞɨɜɚ-

ɧɢɹ ɩɨɫɥɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɫɩɵɬɚɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɱɢɬɚɟɬɫɹ ɩɪɢɧɹɬɵɦ ɡɚ-

ɤɚɡɱɢɤɨɦ, ɤɨɬɨɪɵɣ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɟɝɨ ɫɨɯɪɚɧɧɨɫɬɶ. ɉɪɢ ɤɨɦɩɥɟɤɫ-

ɧɨɦ ɨɩɪɨɛɨɜɚɧɢɢ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɜ ɫɨɫɬɚɜ 

ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɜɯɨɞɢɬ: 

- ɨɩɪɨɛɨɜɚɧɢɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɢɫɬɟɦ; 

- ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ 

ɜɨɡɞɭɯɚ ɩɪɢ ɩɪɨɟɤɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɮɚɤɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɧɵɦ; 

- ɜɵɹɜɥɟɧɢɟ ɩɪɢɱɢɧ, ɩɨ ɤɨɬɨɪɵɦ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɪɨɟɤɬɧɵɟ ɪɟɠɢɦɵ 

ɪɚɛɨɬɵ ɫɢɫɬɟɦ, ɢ ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ; 

- ɨɩɪɨɛɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɛɥɨɤɢɪɨɜɤɢ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟ-

ɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɡɚɦɟɪɵ ɭɪɨɜɧɟɣ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɪɚɫɱɟɬɧɵɯ ɬɨɱɤɚɯ ɫɟɬɢ ɢ ɜ ɨɛɫɥɭ-

ɠɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɜ ɩɟɪɢɨɞ ɤɨɦɩɥɟɤɫɧɨɝɨ 

ɨɩɪɨɛɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɩɨɦɟ-

ɳɟɧɢɹɯ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɜ ɧɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɧɚɝɪɭɡɤɚɯ.. 
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Ƚɟɧɟɪɚɥɶɧɚɹ ɢ ɫɭɛɩɨɞɪɹɞɧɚɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɩɟɪɢɨɞ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɩɪɨ-

ɛɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɟɠɭɪ-

ɫɬɜɨ ɫɜɨɟɝɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɪɢɜɥɟɱɟ-

ɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɛɨɬɧɢɤɨɜ ɤ ɭɫɬɪɚɧɟɧɢɸ ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ ɫɬɪɨɢ-

ɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚɤɚɡɱɢɤɨɜ, ɩɪɨɟɤɬɧɵɯ, ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɢ 

ɧɚɥɚɞɨɱɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. 

Ɂɚɤɚɡɱɢɤɢ (ɡɚɫɬɪɨɣɳɢɤɢ) ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɜɨɟɜɪɟɦɟɧɧɭɸ ɩɨɞ-

ɝɨɬɨɜɤɭ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɜɵɩɭɫɤɭ ɩɪɨɞɭɤɰɢɢ (ɨɤɚɡɚɧɢɸ ɭɫɥɭɝ) ɜɜɨɞɢɦɵɯ ɜ 

ɞɟɣɫɬɜɢɟ ɨɛɴɟɤɬɨɜ (ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɟ ɢɯ ɤɚɞɪɚɦɢ, ɨɛɟɫɩɟɱɟɧɢɟ ɫɵɪɶɟɦ, ɷɧɟɪ-

ɝɨɪɟɫɭɪɫɚɦɢ ɢ ɞɪ.), ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ (ɜɯɨɥɨɫɬɭɸ ɢ ɧɚ 

ɪɚɛɨɱɢɯ ɪɟɠɢɦɚɯ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɱɚɫɬɢɟɦ ɩɪɨɟɤɬɧɵɯ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧ-

ɬɚɠɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɡɚɜɨɞɨɜ - ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ, ɡɚ ɧɚɥɚɞɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɢɡ-

ɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɨɛɴɟɤɬɨɜ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ, ɜɵɩɭɫɤ ɩɪɨɞɭɤ-

ɰɢɢ (ɨɤɚɡɚɧɢɟ ɭɫɥɭɝ) ɢ ɨɫɜɨɟɧɢɟ ɩɪɨɟɤɬɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɫɪɨɤɢ, ɩɪɟɞɭɫɦɨɬɪɟɧ-

ɧɵɟ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ. 

ɉɪɨɟɤɬɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɨɳɧɨ-

ɫɬɟɣ ɢ ɞɪɭɝɢɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɜɟɞɟɧɧɵɯ ɜ ɷɤɫɩɥɭɚɬɚ-

ɰɢɸ ɨɛɴɟɤɬɨɜ, ɦɨɳɧɨɫɬɹɦ ɢ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɩɪɨɟɤɬɨɦ, ɢ ɡɚ 

ɪɟɲɟɧɢɟ ɜɫɟɯ ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɜɨɩɪɨɫɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨ-

ɰɟɫɫɟ ɩɪɢɟɦɤɢ ɨɛɴɟɤɬɨɜ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɨɫɜɨɟɧɢɹ ɢɯ ɩɪɨɟɤɬɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɜɵ-

ɩɨɥɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɢ ɜ 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ, ɧɚɞɥɟɠɚɳɟɟ ɤɚɱɟɫɬɜɨ ɢɯ ɪɚɛɨɬ, ɩɪɨɜɟɞɟɧɢɟ ɢɧɞɢɜɢɞɭ-

ɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɢɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚ-

ɧɟɧɢɟ ɧɟɞɨɞɟɥɨɤ, ɜɵɹɜɥɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɟɦɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ ɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚ ɫɜɨɟɜɪɟɦɟɧɧɵɣ ɜɜɨɞ ɜ 

ɞɟɣɫɬɜɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɨɛɴɟɤɬɨɜ. 
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ɇɚɥɚɞɨɱɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɤɨɦɩɥɟɤɫɧɨɟ ɜɵɩɨɥ-

ɧɟɧɢɟ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɢ ɧɚɥɚɞɤɭ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨ-

ɜɚɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ) ɭɫɥɨɜɢɹ ɜɨɡ-

ɞɭɲɧɨɣ ɫɪɟɞɵ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɞɥɟɠɚɳɟɟ ɤɚɱɟɫɬɜɨ ɷɬɢɯ ɪɚɛɨɬ ɫ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦ ɢ ɧɨɪɦɢɪɭɟɦɵɯ ɩɚɪɚ-

ɦɟɬɪɨɜ ɜɨɡɞɭɯɚ ɜ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
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ɁȺɄɅɘЧȿɇɂȿ 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɞɚɧɢɹ, ɢ ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ, ɩɪɚɜɢɥɚɦɢ ɢ ɫɬɚɧɞɚɪɬɚɦɢ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɜ ɱɟɪɬɟɠɚɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚ-

ɧɢɹɦ ɷɤɨɥɨɝɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɢ ɞɪɭɝɢɯ 

ɧɨɪɦ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɛɟɡɨɩɚɫɧɭɸ ɞɥɹ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɚ ɩɪɢ ɫɨɛɥɸɞɟ-

ɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɱɟɪɬɟɠɚɦɢ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ɋɚɫɱёɬɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɧɹɬɵ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 131.13330.2012 "ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ" ɢ ɫɨɫɬɚɜ-

ɥɹɸɬ: 

- ɪɚɫɱёɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ tɧ=-46°ɋ; 

- ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ tɫɪ.=-12,7°ɋ; 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ - 254 ɫɭɬɨɤ. 

- ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ +22°C 

- ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ IȾ 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɤɥɚɞɤɚ ɩɨ ɷɫɬɚɤɚɞɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚɫɵɳɟɧɨɝɨ 

ɩɚɪɚ ɨɬ ɤɨɬɟɥɶɧɨɣ ɞɨ ɤɨɪɩɭɫɚ ɬɟɪɦɨɳɟɥɨɱɧɨɣ ɜɚɪɤɢ Ɉɥɢɦɩɢɚɞɢɧɫɤɨɝɨ ȽɈɄ. 

Ɍɟɩɥɨɧɨɫɢɬɟɥɶ (ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ, P=1.2Ɇɉɚ, T=190°C) ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟ-

ɫɬɜɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 
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ɇɟɦɟɰɤɢɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ Kermi. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɬɨɩɢɬɟɥɶɧɵɟ ɪɚɞɢɚɬɨɪɵ ɢɡ ɫɬɚɥɢ ɹɜɥɹɸɬɫɹ ɫɚɦɨɣ 

ɩɨɩɭɥɹɪɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɨɬɨɩɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɜɵ-

ɫɨɤɨɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɨɬɧɨɫɢɬɶɫɹ ɤ ɧɟɦɟɰɤɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦ 

ɪɚɞɢɚɬɨɪɨɜ Kermi. Ⱦɚɧɧɵɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ – ɷɬɨ ɚɛɫɨɥɸɬɧɨ ɫɨɜɟɪɲɟɧ-

ɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɤɨɬɨɪɚɹ ɨɛɥɚɞɚɟɬ ɫɬɢɥɶɧɵɦ ɫɨɜɪɟɦɟɧɧɵɦ ɞɢ-

ɡɚɣɧɨɦ ɢ ɜɵɫɨɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɬɚɤɨɝɨ ɨɬɨ-

ɩɢɬɟɥɶɧɨɝɨ ɪɚɞɢɚɬɨɪɚ ɜɵ ɧɚɜɫɟɝɞɚ ɡɚɛɭɞɟɬɟ ɨ ɬɨɦ, ɱɬɨ ɡɚ ɨɤɧɨɦ ɯɨɥɨɞɧɵɣ ɡɢɦ-

ɧɢɣ ɜɟɱɟɪ.  

 
ɇɟɜɚɠɧɨ ɝɞɟ ɜɵ ɭɫɬɚɧɨɜɢɥɢ ɪɚɞɢɚɬɨɪ, ɛɭɞɶ ɷɬɨ ɨɮɢɫ, ɠɢɥɨɣ ɞɨɦ ɢɥɢ 

ɨɝɪɨɦɧɨɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɟ ɩɨɦɟɳɟɧɢɟ – ɪɚɞɢɚɬɨɪ Kermi ɪɟɲɢɬ ɩɪɨɛɥɟɦɭ ɫ 

ɨɬɨɩɥɟɧɢɟɦ ɪɚɡ ɢ ɧɚɜɫɟɝɞɚ. ɂɦɟɧɧɨ ɨɬɨɩɢɬɟɥɶɧɵɟ ɪɚɞɢɚɬɨɪɵ Kermi ɫɩɨɫɨɛɧɵ 

ɫɩɪɚɜɢɬɶɫɹ ɫ ɬɟɦɢ ɡɚɞɚɱɚɦɢ, ɤɨɬɨɪɵɟ ɞɪɭɝɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɧɟ ɩɨɞ 

ɫɢɥɭ. 

ɇɟɦɟɰɤɢɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ Ʉɟɪɦɢ, ɩɨɡɜɨɥɹɬ ɜɚɦ ɭɫɬɚɧɨɜɢɬɶ ɦɚɤ-

ɫɢɦɚɥɶɧɨ ɤɨɦɮɨɪɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ. Ⱦɚɧɧɵɣ ɜɢɞ ɪɚɞɢɚɬɨɪɨɜ ɢɦɟɟɬ ɧɢɡɤɢɣ ɩɨ-

ɤɚɡɚɬɟɥɶ ɬɟɩɥɨɜɨɣ ɢɧɟɪɰɢɢ. Ʌɸɛɨɣ ɨɬɨɩɢɬɟɥɶɧɵɣ ɪɚɞɢɚɬɨɪ ɞɚɧɧɨɣ ɤɨɦɩɚɧɢɢ 

ɩɪɨɫɬɨ ɢɞɟɚɥɶɧɨ ɜɩɢɲɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɥɸɛɨɣ ɢɧɬɟɪɶɟɪ, ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɨɧ 

ɛɭɞɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɡɚɦɟɬɧɵɦ. Ɉɩɢɫɚɧɢɟ: 
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ɉɪɨɮɢɥɶɧɵɟ, ɫɛɥɨɤɢɪɨɜɚɧɧɵɟ ɫɬɚɥɶɧɵɟ ɪɚɞɢɚɬɨɪɵ KERMI PROFIL Ʉ 

ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɫɩɟɰɢɚɥɶɧɨɣ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɯɨɥɨɞɧɨɤɚɬɚɧɨɣ ɫɬɚɥɢ, ɬɨɥ-

ɳɢɧɨɣ 1,25 ɦɦ. Ʉɚɠɞɚɹ ɩɚɧɟɥɶ ɪɚɞɢɚɬɨɪɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɞɜɭɯ ɲɬɚɦɩɨɜɚɧɧɵɯ 

ɥɢɫɬɨɜ, ɫɜɚɪɟɧɧɵɯ ɩɨ ɩɟɪɢɦɟɬɪɭ ɪɨɥɢɤɨɜɵɦ ɲɜɨɦ, ɢ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹ 

ɲɬɚɦɩɨɜɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɨɣ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɩɥɨɨɬɞɚɱɢ, ɪɚ-

ɞɢɚɬɨɪɵ ɬɢɩɨɜ "11", "12", "22", "33" ɞɨɩɨɥɧɟɧɵ ɤɨɧɜɟɤɬɨɪɧɵɦɢ ɪɟɲɟɬɤɚɦɢ, 

ɩɨɡɜɨɥɹɸɳɢɦɢ ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɛɨɪɚ ɧɚ 60%. 

Ⱦɚɜɥɟɧɢɟ: ɪɚɛɨɱɟɟ - 10 Ȼɚɪ, ɨɩɪɟɫɫɨɜɨɱɧɨɟ - 13 Ȼɚɪ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦ-

ɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ - 110°ɋ. ɉɪɢɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɪɟɡɶɛɚ - 4 ɯ 1/2" (ɜɧɭɬɪ.) 

ɛɨɤɨɜɚɹ. 

Ʉɚɱɟɫɬɜɨ: Ɋɚɞɢɚɬɨɪɵ KERMI PROFIL Ʉ ɨɬɜɟɱɚɸɬ ɬɪɟɨɜɚɧɢɹɦ ȿɜɪɨɩɟɣ-

ɫɤɨɝɨ ɫɬɚɧɞɚɪɬɚ DIN ISO 9001, ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɩɪɢɦɟɧɟɧɢɸ ɇɂɂ ɫɚɧɬɟɯ-

ɧɢɤɢ (Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɫɬɚɥɶɧɵɯ ɩɚɧɟɥɶɧɵɯ ɪɚɞɢɚɬɨɪɨɜ KERMI 

PROFIL Ʉ ɨɬ 12.10.2001). ȼɫɟ ɪɚɞɢɚɬɨɪɵ ɩɪɨɯɨɞɹɬ ɩɪɨɜɟɪɤɭ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 

ɢɫɩɵɬɵɜɚɸɬɫɹ ɞɚɜɥɟɧɢɟɦ 13 Ȼɚɪ. 

ɉɨɤɪɵɬɢɟ: Ʉɨɪɩɭɫɚ ɪɚɞɢɚɬɨɪɨɜ KERMI ɨɛɟɡɠɢɪɟɧɵ, ɮɨɫɮɚɬɢɪɨɜɚɧɵ ɢ 

ɨɤɪɚɲɟɧɵ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. Ʌɚɤɨɤɪɚɫɨɱɧɨɟ ɩɨɤɪɵɬɢɟ ɩɨɞɜɟɪɝ-

ɧɭɬɨ ɬɟɪɦɨɨɛɪɚɨɬɤɟ ɩɪɢ 180°ɋ. Ȼɚɡɨɜɵɣ ɰɜɟɬɨɜɨɣ ɨɬɬɟɧɨɤ - ɱɢɫɬɨ ɛɟɥɵɣ RAL 

9016. 

Ʉɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ: Ɂɚɝɥɭɲɤɚ, ɤɪɚɧ Ɇɚɟɜɫɤɨɝɨ, ɤɨɦɩɥɟɤɬ ɤɪɨɧɲɬɟɣɧɨɜ, 

ɞɥɹ ɦɨɞɟɥɟɣ "11", "12", "22", "33" ɬɢɩɚ - ɜɟɪɯɧɹɹ ɞɟɤɨɪɚɬɢɜɧɚɹ ɪɟɲɟɬɤɚ ɢ ɛɨ-

ɤɨɜɵɟ ɩɚɧɟɥɢ. 

ɉɪɢɦɟɧɟɧɢɟ: Ɋɚɞɢɚɬɨɪɵ KERMI PROFIL Ʉ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɤɪɵ-

ɬɵɯ ɨɬɨɩɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɪɚɨɱɟɣ ɰɢɪɤɭɥɹɰɢɟɣ. ȼ ɨɬɨɩɢ-

ɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɞɨɥɠɧɚ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɨɞɚ ɢɥɢ ɞɪɭɝɚɹ ɬɟɩɥɨɧɟɫɭɳɚɹ ɠɢɞ-

ɤɨɫɬɶ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 110°ɋ, ɨɬɜɟɱɚɸɳɚɹ ɬɪɟɛɨɜɚɧɢɹɦ ɋɇɢɉ 

ɉ-36-73 "Ɍɟɩɥɨɜɵɟ ɫɟɬɢ" ɢ ɩ. 22.16 "ɉɪɚɜɢɥ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤ-

ɬɪɨɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ". ɇɟɛɨɥɶɲɨɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɤɨɪɩɭɫɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɛɵɫɬɪɨɝɨ ɧɚɝɪɟɜɚ ɪɚɞɢɚɬɨɪɚ ɢ ɷɮɮɟɤɬɢɜɧɨɣ ɬɟɪɦɨɪɟɝɭɥɹɰɢɢ. 
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ȼɨɡɞɭшɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ VOLCANO. 

Ɉɬɨɩɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Volcano VR ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɤɪɭɝ ɩɪɢɦɟɧɟ-

ɧɢɹ. Ɉɧɨ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ ɦɚɝɚɡɢɧɨɜ, ɞɥɹ ɨɛɨ-

ɝɪɟɜɚ ɜ ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɚɯ, ɧɚ ɨɩɬɨɜɵɯ ɬɟɪɦɢ-

ɧɚɥɚɯ, ɫɩɨɪɬɢɜɧɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ ɨɛɴɟɤɬɚɯ, ɝɚɪɚɠɧɵɯ ɤɨɦɩɥɟɤɫɚɯ, ɚɜɬɨɫɟɪ-

ɜɢɫɚɯ. Ⱦɚɠɟ ɬɚɤɢɟ ɤɪɭɩɧɵɟ ɨɛɴɟɤɬɵ ɤɚɤ ɬɟɩɥɢɱɧɵɟ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɢ ɩɬɢ-

ɰɟɜɨɞɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ ɜɩɨɥɧɟ ɦɨɝɭɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɬɚɤɢɦɢ ɨɛɨɝɪɟɜɚɬɟ-

ɥɹɦɢ, ɤɚɤ ɜɨɞɹɧɵɟ ɬɟɩɥɨɜɟɧɬɢɥɹɬɨɪɵ Volcano. Ʉɪɨɦɟ ɬɨɝɨ, ɭ ɧɚɫ ɛɵɥɢ ɩɪɢ-

ɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɨɬɨɩɥɟɧɢɹ, ɧɨ ɢ ɞɥɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ - ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɢɫɫɥɟ-

ɞɨɜɚɬɟɥɶɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ ɢ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɤɚɦɟɪɚɯ. 

 
ȼɨɡɞɭɲɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ Volcano ɷɮɮɟɤɬɢɜɧɨ ɢ ɛɵɫɬɪɨ ɧɚɝɪɟ-

ɜɚɟɬ ɩɨɦɟɳɟɧɢɟ, ɥɟɝɤɨ ɢ ɛɵɫɬɪɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɧ ɪɚ-

ɛɨɬɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɫɲɭɦɧɨ ɛɥɚɝɨɞɚɪɹ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɫɟɜɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ. ȼɫɟ ɩɚɪɚɦɟɬɪɵ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɬɪɟɛɧɨ-

ɫɬɹɦɢ ɞɚɧɧɨɝɨ ɦɨɦɟɧɬɚ. 

Ⱦɚɥɶɧɨɫɬɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɢ ɩɨ-

ɦɨɳɢ ɠɚɥɸɡɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɩɨɞ ɪɚɡɧɵɦ ɭɝɥɨɦ. Ⱦɨɩɨɥɧɢ-
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ɬɟɥɶɧɵɦ ɤɨɧɤɭɪɟɧɬɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɜɥɟ-

ɤɚɬɟɥɶɧɵɣ ɫɬɢɥɶɧɵɣ ɢ ɫɨɜɪɟɦɟɧɧɵɣ ɞɢɡɚɣɧ. Ⱦɨɫɬɚɬɨɱɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɧɚɲɢ 

ɫɩɟɰɢɚɥɢɫɬɵ ɜɨ ɜɪɟɦɹ ɫɜɨɢɯ ɩɨɟɡɞɨɤ ɩɨ ɨɛɦɟɧɭ ɨɩɵɬɨɦ ɤ ɧɚɲɢɦ ɡɚɪɭɛɟɠɧɵɦ 

ɤɨɥɥɟɝɚɦ ɜɫɬɪɟɱɚɥɢ ɷɬɢ ɚɝɪɟɝɚɬɵ, ɪɚɛɨɬɚɸɳɢɟ ɞɥɹ ɨɛɨɝɪɟɜɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-

ɧɵɯ, ɫɤɥɚɞɫɤɢɯ ɢ ɞɚɠɟ ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɣ ɧɚ ɡɚɜɨɞɚɯ ɜ ɑɟɯɢɢ, Ƚɟɪɦɚɧɢɢ ɢ 

ɂɬɚɥɢɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɨɟ ɨɬɨɩɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɧɚɪɭɲɚɟɬ ɷɫɬɟɬɢɤɢ 

ɢɧɬɟɪɶɟɪɚ ɢ ɫɨɱɟɬɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɫ ɥɸɛɵɦ ɫɬɢɥɟɜɵɦ ɪɟɲɟɧɢɟɦ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɩɪɢɦɟɧɟɧɢɟ ɚɝɪɟɝɚɬɨɜ Volcano ɷɤɨɧɨɦɢɬ ɫɪɟɞɫɬɜɚ ɩɪɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɗɬɢ ɚɝɪɟɝɚɬɵ ɜɟɫɶɦɚ ɷɤɨɧɨɦɢɱɧɵ ɢ ɩɨɬɪɟɛɥɹɸɬ ɨɱɟɧɶ ɧɟɦɧɨɝɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɩɪɢ ɫɜɨɟɣ ɪɚɛɨɬɟ. 

ɉɪɢ ɷɬɨɦ ɷɬɢ ɚɝɪɟɝɚɬɵ ɜɟɫɶɦɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵ ɢ ɷɮɮɟɤɬɢɜɧɵ. Ɉɧɢ 

ɛɵɫɬɪɨ ɢ ɧɚɞɟɠɧɨ ɫɨɝɪɟɸɬ ɥɸɛɨɟ ɩɨɦɟɳɟɧɢɟ. ɂɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɠɟ 

ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɜɨɣ ɡɚɜɟɫɵ ɩɪɢ ɜɴɟɡɞɟ ɱɟɪɟɡ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɬɤɪɵɜɚɸɳɢɟɫɹ 

ɜɨɪɨɬɚ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɷɬɢɯ ɩɪɢ-

ɛɨɪɨɜ. Ɂɚ ɧɟɫɨɤɥɶɤɨ ɞɟɫɹɬɢɥɟɬɢɣ, ɜ ɬɟɱɟɧɢɢ ɤɨɬɨɪɵɯ ɦɵ ɩɨɫɬɚɜɥɹɟɦ ɢɯ, ɭ ɧɚɫ 

ɛɵɥɢ ɟɞɢɧɢɰɵ ɨɛɪɚɳɟɧɢɣ ɨɬ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ ɪɟɤɥɚɦɚɰɢɨɧɧɵɦɢ ɜɨɩɪɨɫɚɦɢ. 
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ɉɊɂɅɈɀȿɇɂȿ 3 

ɇɢɡɤɨɫɤɨɪɨɫɬɧɵɟ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ Аɪɤɬɨɫ 1ȼɇɉ 

ɉɪɢ ɜɟɧɬɢɥɹɰɢɢ ɜɵɬɟɫɧɟɧɢɟɦ ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɠɧɸɸ ɡɨɧɭ ɢ ɧɟ 

ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɡɞɭɯɨɦ ɩɨɦɟɳɟɧɢɹ. Ɉɧ ɜɵɬɟɫɧɹɟɬ ɟɝɨ ɜɜɟɪɯ, ɫɨɡɞɚɜɚɹ ɷɮɮɟɤɬ 

«ɩɥɚɜɭɱɟɫɬɢ ɢ ɜɨɫɯɨɞɹɳɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ».  

 
 

ɍɞɚɥɟɧɢɟ ɜɵɬɟɫɧɟɧɧɨɝɨ ɬɟɩɥɨɝɨ ɢ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹ-

ɟɬɫɹ ɢɡ ɜɟɪɯɧɟɣ ɡɨɧɵ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɨɦɟɳɟɧɢɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɩɪɢɬɨɤ ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɨɛɫɥɭɠɢɜɚɟɦɭɸ ɡɨɧɭ, 

ɤɨɬɨɪɵɣ ɩɨɞɧɢɦɚɟɬ ɤ ɩɨɬɨɥɤɭ ɬёɩɥɵɣ ɢ ɡɚɝɪɹɡɧёɧɧɵɣ ɜɨɡɞɭɯ. ȼɨɡɞɭɯ, ɩɨɫɬɭ-

ɩɚɸɳɢɣ ɱɟɪɟɡ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ, ɫɨɩɪɢɤɚɫɚɹɫɶ ɫ ɬёɩɥɵɦɢ ɩɨɜɟɪɯɧɨ-

ɫɬɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɦ-

ɩɶɸɬɟɪɵ, ɥɚɦɩɵ, ɥɸɞɢ ɢ ɩɪɨɱ.) ɫɬɪɟɦɢɬɫɹ ɜɜɟɪɯ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɤɨɧɜɟɤɬɢɜɧɵɯ 

ɩɨɬɨɤɚɯ ɧɚɞ ɧɚɝɪɟɬɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɧɨɫɹ ɡɚɝɪɹɡɧёɧɧɵɟ 

ɜɨɡɞɭɲɧɵɟ ɦɚɫɫɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɧɢɠɧɢɯ ɫɥɨɹɯ ɩɨɦɟɳɟɧɢɹ. 
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Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɧɢɡɤɨɫɤɨɪɨɫɬɧɵɯ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ 1ȼɇɉ – 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɨɛɳɟɫɬɜɟɧɧɵɟ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɩɨɦɟɳɟɧɢɹ (ɨɮɢɫɵ, 

ɪɟɫɬɨɪɚɧɵ, ɤɨɧɮɟɪɟɧɰ-ɡɚɥɵ, ɦɚɝɚɡɢɧɵ, ɦɭɡɟɢ, ɫɩɨɪɬɢɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɬ.ɩ.), 

ɝɞɟ ɧɟɨɛɯɨɞɢɦɚ ɩɨɞɚɱɚ ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɚɛɨɱɭɸ ɡɨɧɭ ɩɨ-

ɦɟɳɟɧɢɹ. ɇɢɡɤɨɫɤɨɪɨɫɬɧɵɟ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ 1ȼɇɉ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɭ 

ɫɬɟɧɵ ɧɚ ɩɨɥɭ. 

ȼɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ Ⱥɪɤɬɨɫ 1ȼɇɉ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɥɢɫɬɨɜɨɣ 

ɫɬɚɥɢ ɢ ɫɨɫɬɨɢɬ ɢɡ ɧɚɪɭɠɧɨɣ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɨɛɟɱɚɣɤɢ ɞɧɢɳɚ ɫ ɤɨɧɭɫɨɦ, 

ɤɪɵɲɤɢ ɫ ɩɨɞɜɨɞɹɳɢɦ ɩɚɬɪɭɛɤɨɦ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɨɛɟɱɚɣɤɢ 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɩɨ ɜɫɟɣ ɜɨɡɞɭɯɨɪɚɡɞɚɸɳɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ. Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɜɯɨɞɧɨɝɨ ɩɚɬɪɭɛɤɚ ɫ ɜɨɡɞɭɯɨɜɨɞɨɦ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɡɢɧɨɜɵɦ ɭɩɥɨɬɧɟɧɢɟɦ. 

ɇɚɪɭɠɧɵɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 1ȼɇɉ ɨɤɪɚɲɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɩɨ-

ɪɨɲɤɨɜɨɝɨ ɧɚɩɵɥɟɧɢɹ ɜ ɛɟɥɵɣ ɰɜɟɬ (RAL 9016), ɩɨ ɡɚɤɚɡɭ ɜɨɡɦɨɠɧɚ ɨɤɪɚɫɤɚ ɜ 

ɥɸɛɨɣ ɰɜɟɬ ɩɨ ɤɚɬɚɥɨɝɭ RAL. 
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