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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ 
ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɵɯ ɬɪɭɛ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɧɟɮɬɟɩɪɨɜɨɞɚɯ» ɫɨɞɟɪɠɢɬ 75 
ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 39 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 17 ɮɨɪɦɭɥ. 

ɉɈɅɂɆȿɊɇɈ-ȺɊɆɂɊɈȼȺɇɇȺə ɌɊɍȻȺ, ɉɊɈɆɕɋɅɈȼɕɃ 
ɇȿɎɌȿɉɊɈȼɈȾ, ɄɈɆɉɈɁɂɌɇȺə ɌɊɍȻȺ, ɉɈɅɂɗɌɂɅȿɇ, 
ɋɌȿɄɅɈȼɈɅɈɄɇɈ, ɉɈɅɂɉɊɈɉɂɅȿɇ. 

ɐɟɥɶ ȼɄɊ: 
Ɉɛɨɫɧɨɜɚɬɶ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɵɯ ɬɪɭɛ (ɉȺɌ) ɩɪɢ 
ɫɨɨɪɭɠɟɧɢɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ.  

Ɂɚɞɚɱɢ ȼɄɊ. 
- ɉɪɨɜɟɫɬɢ ɨɛɡɨɪ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  
- ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛ. 
- Ɋɚɫɫɦɨɬɪɟɬɶ ɡɚɪɭɛɟɠɧɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɉȺɌ, ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ 

ɡɚɪɭɛɟɠɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

- ȼɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ.  
- Ɋɚɫɫɦɨɬɪɟɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ. 
- ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɫɬɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ. 
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ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɜɚɠɧɟɣɲɢɦɢ ɪɟɫɭɪɫɚɦɢ, ɛɟɡ ɤɨɬɨɪɵɯ ɧɟɜɨɡɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɱɟɥɨɜɟɤɚ ɹɜɥɹɸɬɫɹ ɧɟɮɬɶ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ 
ɩɪɢɪɨɞɧɵɣ ɝɚɡ. Ʌɸɛɚɹ ɫɮɟɪɚ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ 
ɨɬ ɞɚɧɧɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. 

Ʉɥɸɱɟɜɵɦ ɡɜɟɧɨɦ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ ɹɜɥɹɟɬɫɹ ɬɪɚɧɫɩɨɪɬ ɧɟɮɬɢ, 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɚ ɬɚɤɠɟ ɮɥɸɢɞɨɜ, ɞɨɛɵɜɚɟɦɵɯ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɫɤɜɚɠɢɧ. Ɉɫɧɨɜɧɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɹɜɥɹɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɦɦɚɪɧɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɢɡɦɟɪɹɟɬɫɹ ɜ ɬɵɫɹɱɚɯ ɤɢɥɨɦɟɬɪɨɜ. Ʌɢɞɟɪɨɦ ɩɨ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɫɪɟɞɢ ɫɬɪɚɧ ɹɜɥɹɟɬɫɹ ɋɒȺ. Ɋɨɫɫɢɹ ɡɚɧɢɦɚɟɬ ɜɬɨɪɨɟ ɦɟɫɬɨ ɜ ɦɢɪɟ ɩɨ ɞɚɧɧɨɦɭ 
ɤɪɢɬɟɪɢɸ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ – 217 ɬɵɫɹɱ 
ɤɢɥɨɦɟɬɪɨɜ, ɩɪɨɦɵɫɥɨɜɵɯ – 350 ɬɵɫɹɱ ɤɢɥɨɦɟɬɪɨɜ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɢ 
ɤɨɦɦɭɧɚɥɶɧɵɯ – 1400 ɬɵɫɹɱ ɤɢɥɨɦɟɬɪɨɜ [1].  

Ɍɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ ɨɛɥɚɞɚɟɬ ɜɟɫɨɦɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɞɧɨɦɭ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ ɢ ɨɫɬɚɥɶɧɵɦ ɜɢɞɚɦ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. ɇɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɞɨɫɬɨɢɧɫɬɜɚ, ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ 
ɢɦɟɟɬ ɫɜɨɢ ɧɟɞɨɫɬɚɬɤɢ.  

Ɍɪɭɛɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ ɮɥɸɢɞɚ, ɧɟɮɬɢ ɢ ɝɚɡɚ ɜ ɧɚɲɟɣ 
ɫɬɪɚɧɟ ɜ ɨɫɧɨɜɧɨɦ ɦɟɬɚɥɥɢɱɟɫɤɢɟ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɵ 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɜɵɯɨɞɹɬ ɢɡ ɫɬɪɨɹ, ɚ ɢɦɟɧɧɨ ɜɧɭɬɪɟɧɧɹɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɤɨɬɨɪɚɹ ɩɨɞɜɟɪɠɟɧɚ ɩɨɫɬɨɹɧɧɵɦ ɩɪɨɰɟɫɫɚɦ 
ɤɨɪɪɨɡɢɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢɡɧɨɫɚ. ɋɨ ɜɪɟɦɟɧɟɦ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɷɬɢɯ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɨɫɬɨɹɧɢɟ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛɵ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ 
ɩɚɪɚɦɟɬɪɨɜ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɢ.  

 Ⱦɥɹ ɫɨɨɪɭɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ 
ɦɚɬɟɪɢɚɥɵ, ɬɚɤɢɟ ɤɚɤ ɤɨɦɩɨɡɢɬɧɵɟ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɞɚɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ.  

ɉɪɨɛɥɟɦɚ ɜ ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ Ɋɨɫɫɢɢ ɧɟ ɪɚɡɪɚɛɨɬɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɨɪɦɚɬɢɜɧɚɹ 
ɞɨɤɭɦɟɧɬɚɰɢɹ. 
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1 Ɉɛɡɨɪ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛ 
 
Ʉɨɦɩɨɡɢɬɧɵɟ ɬɪɭɛɵ – ɷɬɨ ɬɪɭɛɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɤɨɦɩɨɡɢɬɧɵɦɢ ɢɥɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ (ɄɆ) 
ɧɚɡɵɜɚɸɬ ɢɫɤɭɫɫɬɜɟɧɧɨ ɫɨɡɞɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɨɫɬɨɹɳɢɟ ɧɟ ɦɟɧɟɟ, ɱɟɦ ɢɡ ɞɜɭɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɫ ɜɵɪɚɠɟɧɧɨɣ ɝɪɚɧɢɰɟɣ ɪɚɡɞɟɥɚ ɦɟɠɞɭ ɧɢɦɢ. Ʉɨɦɩɨɧɟɧɬɵ 
ɞɟɥɹɬɫɹ ɧɚ ɦɚɬɪɢɰɭ ɢ ɚɪɦɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ. 

 Ɇɚɬɪɢɰɚ – ɧɟɩɪɟɪɵɜɧɵɣ ɄɆ, ɤɨɬɨɪɵɣ ɩɪɢɞɚɟɬ ɢɡɞɟɥɢɸ ɮɨɪɦɭ ɢ 
ɦɨɧɨɥɢɬɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɚɪɦɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ 
ɡɚɳɢɬɭ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

 Ⱥɪɦɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ – ɩɪɟɪɵɜɢɫɬɵɟ ɷɥɟɦɟɧɬɵ ɜ ɜɢɞɟ ɧɢɬɟɣ, ɜɨɥɨɤɨɧ 
ɢɥɢ ɯɥɨɩɶɟɜ ɛɨɥɟɟ ɩɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɟɧɵ ɜ ɦɚɬɪɢɰɟ 
ɪɚɜɧɨɦɟɪɧɨ, ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɚɤɢɟ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɞɟɥɢɹ ɤɚɤ ɩɪɨɱɧɨɫɬɶ, ɬɜɟɪɞɨɫɬɶ, ɠɟɫɬɤɨɫɬɶ ɢ ɬ.ɞ. 

Ȼɥɚɝɨɞɚɪɹ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ ɄɆ ɫɨɱɟɬɚɸɬ ɜ ɫɟɛɟ ɫɜɨɣɫɬɜɚ, ɤɨɬɨɪɵɦɢ 
ɨɛɥɚɞɚɸɬ ɜɯɨɞɹɳɢɟ ɜ ɧɢɯ, ɤɨɦɩɨɧɟɧɬɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ 
ɤɨɦɩɥɟɤɫ ɫɜɨɣɫɬɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɣ.  ɉɪɢɦɟɪɨɦ ɄɆ ɹɜɥɹɟɬɫɹ 
ɠɟɥɟɡɨɛɟɬɨɧ. Ɇɚɬɪɢɰɟɣ ɜɵɫɬɭɩɚɟɬ ɛɟɬɨɧ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɬɚɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 
ɤɚɤ ɠɟɫɬɤɨɫɬɶ ɢ ɯɪɭɩɤɨɫɬɶ, ɚ ɚɪɦɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɜɵɫɬɭɩɚɟɬ ɦɟɬɚɥɥ, 
ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɬɚɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɤɚɤ ɩɥɚɫɬɢɱɧɨɫɬɶ, ɩɪɨɱɧɨɫɬɶ ɢ 
ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɜɦɟɳɟɧɢɹ ɷɬɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɥɭɱɚɸɬ ɠɟɥɟɡɨɛɟɬɨɧ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɠɟɫɬɤɨɫɬɶɸ, 
ɧɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɛɟɬɨɧɚ ɢɦɟɟɬ ɫɜɨɣɫɬɜɨ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. 

Ʉɨɦɩɨɡɢɬɧɵɟ ɬɪɭɛɵ (ɄɌ) ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɬɟɪɦɨɩɥɚɫɬɨɜ, ɬɚɤɢɯ ɤɚɤ 
ɩɨɥɢɷɬɢɥɟɧ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ (ɉɗȼɉ), ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ (ɉȼɏ), 
ɩɨɥɢɩɪɨɩɢɥɟɧ (ɉɉ) ɢ ɫɬɟɤɥɨɩɥɚɫɬɢɤ [2].  

 ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ, ɄɌ ɭɫɬɨɣɱɢɜɵ ɤ ɩɪɨɰɟɫɫɚɦ ɤɨɪɪɨɡɢɢ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɵ, ɱɬɨ ɭɫɬɪɚɧɹɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɭɸ ɢ ɯɢɦɢɱɟɫɤɭɸ ɡɚɳɢɬɭ. Ɍɚɤɠɟ 
ɫɪɟɞɢ ɩɪɟɢɦɭɳɟɫɬɜ ɄɌ ɫɬɨɢɬ ɜɵɞɟɥɢɬɶ ɛɨɥɟɟ ɧɢɡɤɭɸ ɲɟɪɨɯɨɜɚɬɨɫɬɶ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɦɨɳɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, 
ɩɨɧɢɠɚɹ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ, ɜɵɡɜɚɧɧɭɸ ɬɪɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɩɪɟɩɹɬɫɬɜɭɟɬ 
ɧɚɤɨɩɥɟɧɢɸ ɨɬɥɨɠɟɧɢɣ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ. 

ȼ ɫɜɹɡɢ ɫ ɧɢɡɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɄɌ, ɜɨɡɦɨɠɧɨ 
ɩɪɨɤɥɚɞɵɜɚɬɶ ɜ ɦɟɫɬɚɯ ɫ ɜɵɫɨɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ. 

 ɋɪɨɤ ɫɥɭɠɛɵ ɄɌ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 50 ɞɨ 100 ɥɟɬ [2]. 
ȼɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɄɌ: 
- ɬɪɭɛɵ ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ; 
- ɬɪɭɛɵ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ; 
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- ɬɪɭɛɵ ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ; 
- ɬɪɭɛɵ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɚ. 
 
1.1 Ɍɪɭɛɵ ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ 
 
ɋɬɟɤɥɨɩɥɚɫɬɢɤ – ɷɬɨ ɄɆ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɫɬɟɤɥɨɜɨɥɨɤɧɨ 

(ɚɪɦɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ) ɢ ɬɟɪɦɨɪɟɚɤɬɢɜɧɚɹ ɫɦɨɥɚ (ɦɚɬɪɢɰɚ). 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ, ɧɟɫɤɨɥɶɤɨ ɬɵɫɹɱ 

ɤɢɥɨɦɟɬɪɨɜ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɵɯ ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɬɪɭɛ ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
 

Ɋɢɫɭɧɨɤ 1 – Ʉɨɧɫɬɪɭɤɰɢɹ ɬɪɭɛɵ ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ 
 
Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɵɯ ɬɪɭɛ ɩɟɪɟɞ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɹɜɥɹɸɬɫɹ: 
- ɩɨɜɵɲɟɧɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ (20 ɥɟɬ); 
- ɦɚɥɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ; 
- ɩɪɨɫɬɨɣ ɢ ɛɵɫɬɪɵɣ ɦɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ; 
- ɨɬɫɭɬɫɬɜɢɟ ɫɜɚɪɧɵɯ ɪɚɛɨɬ; 
- ɦɟɧɶɲɢɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ (ɜ 2...3 ɪɚɡɚ); 
- ɫɬɨɣɤɨɫɬɶ ɤ ɚɝɪɟɫɫɢɜɧɵɦ ɫɪɟɞɚɦ; 
- ɧɟ ɡɚɫɨɪɹɟɬɫɹ ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ; 
- ɦɟɧɶɲɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɜɵɡɜɚɧɧɨɟ ɬɪɟɧɢɟɦ ɨ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɟɧɤɢ 

ɬɪɭɛɵ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ; 
- ɧɟ ɬɪɟɛɭɸɬ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ; 
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- ɧɟ ɬɪɟɛɭɸɬ ɢɡɨɥɹɰɢɢ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɟɣ ɡɚɬɪɚɬ; 
- ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ – ɨɬ -65°ɋ ɞɨ + 90°ɋ. 
ɇɟɞɨɫɬɚɬɨɤ: 
- ɧɟɭɫɬɨɣɱɢɜɵ ɤ ɬɪɟɳɢɧɚɦ, ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ 

ɢɡɞɟɥɢɹ.  
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɬɪɭɛɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ              

ȽɈɋɌ Ɋ 56277 – 2014 [3]. 
Ⱦɚɧɧɵɣ ɫɬɚɧɞɚɪɬ ɪɟɝɭɥɢɪɭɟɬ ɩɪɢɦɟɧɟɧɢɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɦɩɨɡɢɬɧɵɯ 

ɬɪɭɛ ɢ ɮɢɬɢɧɝɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɞɡɟɦɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ 
ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 
ȼɧɭɬɪɢɩɪɨɦɵɫɥɨɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɢ, ɚ 
ɬɚɤɠɟ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɵɯ ɫɦɟɫɟɣ ɢ ɷɦɭɥɶɫɢɣ, ɫɬɨɱɧɵɯ ɜɨɞ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 
ɝɚɡɨɜɨɝɨ ɤɨɧɞɟɧɫɚɬɚ, ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɢ ɞɪɭɝɢɯ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, 
ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɫɨɥɢ, ɫɟɪɨɜɨɞɨɪɨɞ, ɫɟɪɭ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɩɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ ɞɨ 4 Ɇɉɚ ɢ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ - 65 ɞɨ + 90 °ɋ [4]. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [5]: 
- ɞɥɢɧɚ – 8,6 ɦ; 
- ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ – ɨɬ 2 ɞɨ 40 Ɇɉɚ; 
- ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ – ɨɬ - 65°ɋ ɞɨ + 90°ɋ; 
- ɫɪɟɞɚ – ɧɟɮɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɫɨɥɢ, 

ɫɜɨɛɨɞɧɵɣ ɤɢɫɥɨɪɨɞ; 
- ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜ ɤɨɥɶɰɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 17,6 Ɇɉɚ; 
- ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 9,1 Ɇɉɚ. 

1.2 Ɍɪɭɛɵ ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ 

ɉɨɥɢɷɬɢɥɟɧɨɜɵɟ ɬɪɭɛɵ (ɉɗ) ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ ɤɚɤ ɠɢɞɤɢɯ, 
ɬɚɤ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ. 

Ɋɚɡɥɢɱɚɸɬ ɬɪɢ ɜɢɞɚ ɉɗ ɬɪɭɛ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ: 
- ɩɨɥɢɷɬɢɥɟɧ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉɗȼȾ); 
- ɫɲɢɬɵɣ ɩɨɥɢɷɬɢɥɟɧ (ɋɉɗ); 
- ɩɨɥɢɷɬɢɥɟɧ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉɗɇȾ). 
Ɍɪɭɛɵ ɢɡ ɉɗȼȾ ɩɨɥɭɱɚɸɬɫɹ ɦɟɧɟɟ ɩɪɨɱɧɵɦɢ. ɂɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɞɥɹ ɛɟɡɧɚɩɨɪɧɵɯ ɫɢɫɬɟɦ (ɛɟɡ ɧɚɫɨɫɨɜ). Ʉɨɧɟɱɧɨ, ɜɨɡɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɉɗȼȾ ɜ ɧɚɩɨɪɧɵɯ ɫɢɫɬɟɦɚɯ, ɧɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɜɨɡɧɢɤɚɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɜɵɲɚɬɶ ɩɪɨɱɧɨɫɬɶ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɬɨɥɳɢɧɵ ɫɬɟɧɨɤ, ɬɨ 
ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ.  

https://safit.su/doc/oil-pipe-gost-r-56277-2014.pdf?iframe=true&width=100%25&height=100%25
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Ɍɪɭɛɵ ɢɡ ɉɗɇȾ ɛɨɥɟɟ ɩɪɨɱɧɵɟ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɧɚɩɨɪɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ. Ɉɧɢ ɨɬɥɢɱɧɨ ɜɵɞɟɪɠɢɜɚɸɬ ɩɟɪɟɩɚɞɵ ɞɚɜɥɟɧɢɹ, ɨɞɧɚɤɨ, ɯɭɠɟ 
ɝɧɭɬɫɹ ɢ ɛɨɥɟɟ ɯɪɭɩɤɢɟ. 

Ɍɪɭɛɵ ɢɡ ɋɉɗ ɫ ɚɥɸɦɢɧɢɟɜɵɦ ɚɪɦɢɪɭɸɳɢɦ ɫɥɨɟɦ, ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɯɨɪɨɲɟɣ ɝɢɛɤɨɫɬɶɸ. Ɉɧɢ ɫɩɨɫɨɛɧɵ 
ɜɵɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɩɨɪɹɞɤɚ 20 ɚɬɦɨɫɮɟɪ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ +95 °C. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɪɦɢɪɭɸɳɟɝɨ ɫɥɨɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɞɚɜɥɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɉɗ ɬɪɭɛɚ, ɜɨɡɪɚɫɬɚɟɬ ɞɨ 180 ɚɬɦɨɫɮɟɪ. ɉɪɢ ɦɨɧɬɚɠɟ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɢɫɩɨɥɶɡɭɸɬ ɮɢɬɢɧɝɢ ɫ ɩɪɨɤɥɚɞɤɚɦɢ.   

ɉɗ ɦɨɝɭɬ ɜɵɩɭɫɤɚɬɶɫɹ ɜ ɜɢɞɟ ɛɭɯɬ – «ɤɚɬɭɲɟɤ». ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɞɥɢɧɚ 
ɬɪɭɛɵ ɦɨɠɟɬ ɢɡɦɟɪɹɬɶɫɹ ɫɨɬɧɹɦɢ ɦɟɬɪɨɜ [6]. 

Ʉɨɧɫɬɪɭɤɰɢɹ: ɜɧɭɬɪɟɧɧɹɹ ɨɛɨɥɨɱɤɚ ɬɪɭɛɵ, ɤɚɤ ɢ ɧɚɪɭɠɧɚɹ, ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɩɨɥɢɦɟɪɧɵɣ ɫɥɨɣ ɫ ɡɚɞɚɧɧɨɣ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɨɯɪɚɧɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. Ⱥɪɦɢɪɭɸɳɢɣ ɫɥɨɣ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧ ɢɡ ɚɥɸɦɢɧɢɟɜɨɣ ɥɟɧɬɵ (ɪɢɫɭɧɨɤ 2) ɢɥɢ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ 
ɜɵɫɨɤɨɩɪɨɱɧɨɣ ɫɬɚɥɶɧɨɣ ɥɟɧɬɵ (ɪɢɫɭɧɨɤ 3), ɧɚɜɢɬɨɣ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ ɫ ɧɚɯɥɟɫɬɨɦ.  

ɇɚɦɨɬɤɚ ɫɬɚɥɶɧɵɯ ɥɟɧɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɨɣɧɨ (ɜ ɱɟɬɵɪɟ ɫɥɨɹ) – ɞɜɚ ɫɥɨɹ 
ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɞɜɚ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɇɚɬɟɪɢɚɥ ɥɟɧɬɵ 
– ɭɝɥɟɪɨɞɢɫɬɚɹ ɫɬɚɥɶ ɪɚɡɥɢɱɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ, ɯɢɦɢɱɟɫɤɨɝɨ ɢ ɤɨɦɩɨɧɟɧɬɧɨɝɨ 
ɫɨɫɬɚɜɨɜ. 

 
 

Ɋɢɫɭɧɨɤ 2 – Ɍɪɭɛɚ ɢɡ ɉɗ ɫ ɚɥɸɦɢɧɢɟɜɵɦ ɚɪɦɢɪɭɸɳɢɦ ɫɥɨɟɦ 
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Ɋɢɫɭɧɨɤ 3 – Ɍɪɭɛɚ ɢɡ ɉɗ ɫ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɥɟɧɬɨɣ ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ: 
1 – ɜɧɭɬɪɟɧɧɹɹ ɨɛɨɥɨɱɤɚ; 2 – ɚɪɦɢɪɭɸɳɢɣ ɫɥɨɣ; 3 – ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɣ ɫɥɨɣ; 4 – 

ɜɧɟɲɧɹɹ ɨɛɨɥɨɱɤɚ 

Ⱥɪɦɢɪɭɸɳɢɣ ɫɥɨɣ ɩɨɜɵɲɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɉȺɌ ɜɧɭɬɪɟɧɧɟɦɭ ɢ 
ɧɚɪɭɠɧɨɦɭ ɞɚɜɥɟɧɢɸ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɦɢɧɚɸɳɢɦ ɧɚɝɪɭɡɤɚɦ. 
ɉɪɨɬɢɜɨɢɡɧɨɫɧɵɣ ɫɥɨɣ – ɷɬɨ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɥɨɣ ɜ ɜɢɞɟ ɥɟɧɬɨɱɧɨɣ ɨɛɦɨɬɤɢ, 
ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɰɟɥɹɯ ɭɦɟɧɶɲɟɧɢɹ ɢɡɧɨɫɚ ɦɟɠɞɭ ɫɥɨɹɦɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɩɨɥɢɦɟɪɚ) ɜ ɡɚɡɨɪɵ 
ɦɟɠɞɭ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɥɟɧɬɚɦɢ ɩɪɢ ɧɚɥɨɠɟɧɢɢ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɢ. 

Ȼɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɜ ɫɨɫɬɚɜɟ ɩɨɥɢɦɟɪɚ ɫɩɟɰɢɚɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ 
ɜɧɟɲɧɹɹ ɨɛɨɥɨɱɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɉȺɌ ɨɬ 
ɜɥɢɹɧɢɹ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɚɪɦɢɪɭɸɳɟɝɨ ɫɥɨɹ (ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɥɟɧɬ) ɩɪɢ 
ɜɨɡɞɟɣɫɬɜɢɢ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɦɨɧɬɚɠɟ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ [7]: 
- ɩɨɜɵɲɟɧɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɧɟ ɦɟɧɟɟ 20 ɥɟɬ «50 ɥɟɬ»); 
- ɡɚɳɢɬɚ ɨɬ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ; 
- ɦɚɥɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ; 
- ɩɪɨɫɬɨɣ ɢ ɛɵɫɬɪɵɣ ɦɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ;  
- ɨɬɫɭɬɫɬɜɢɟ ɫɜɚɪɧɵɯ ɪɚɛɨɬ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ ɮɢɬɢɧɝɚ); 
- ɦɟɧɶɲɢɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; 
- ɫɬɨɣɤɨɫɬɶ ɤ ɚɝɪɟɫɫɢɜɧɵɦ ɫɪɟɞɚɦ; 
- ɧɟ ɡɚɫɨɪɹɟɬɫɹ ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ; 
- ɦɟɧɶɲɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɜɵɡɜɚɧɧɨɟ ɬɪɟɧɢɟɦ ɨ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɟɧɤɢ 

ɬɪɭɛɵ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ; 
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- ɧɟ ɬɪɟɛɭɸɬ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ; 
- ɧɟ ɬɪɟɛɭɸɬ ɢɡɨɥɹɰɢɢ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɟɣ ɡɚɬɪɚɬ; 
- ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ – ɨɬ -60 °C ɞɨ +60 °C; 
- ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɞɨ 18 Ɇɉɚ; 
- ɦɟɧɶɲɢɣ ɪɚɞɢɭɫ ɢɡɝɢɛɚ ɬɪɭɛɵ; 
- ɜɵɩɭɫɤɚɟɬɫɹ ɞɥɢɧɨɣ ɨɬ 200 ɦ ɞɨ 2800 ɦ; 
ɇɟɞɨɫɬɚɬɤɢ: 
- ɦɟɧɶɲɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɧɟɲɧɢɦ ɧɚɝɪɭɡɤɚɦ; 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
- ɞɥɢɧɚ – 200...2800 ɦ; 
- ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ – ɞɨ 18 Ɇɉɚ; 
- ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ – ɨɬ -60 °ɋ ɞɨ +60 °ɋ; 
- ɫɪɟɞɚ – ɧɟɮɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɫɨɥɢ, 

ɫɜɨɛɨɞɧɵɣ ɤɢɫɥɨɪɨɞ. 

1.3 Ɍɪɭɛɵ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɚ 

ɉɨɥɢɩɪɨɩɢɥɟɧ (ɉɉ) – ɷɬɨ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɣ ɫɢɧɬɟɬɢɱɟɫɤɢɣ ɧɟɩɨɥɹɪɧɵɣ 
ɩɨɥɢɦɟɪ.  

Ɍɪɭɛɵ ɢɡ ɉɉ ɭɫɬɨɣɱɢɜɵ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɤɢɫɥɨɬɧɵɯ, ɳɟɥɨɱɧɵɯ ɢ ɫɨɥɹɧɵɯ 
ɪɚɫɬɜɨɪɨɜ, ɚ ɬɚɤɠɟ ɢɧɵɯ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɉɉ ɬɪɭɛ. 
ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɥɢɱɚɸɬ ɞɜɚ ɜɢɞɚ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ: 
- ɰɟɥɶɧɵɟ; 
- ɚɪɦɢɪɨɜɚɧɧɵɟ (ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ). 
ɉɨ ɜɢɞɭ ɚɪɦɢɪɨɜɚɧɢɹ: 
- ɬɪɭɛɵ ɫ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ ɩɨɤɪɵɬɵɟ ɚɥɸɦɢɧɢɟɜɨɣ ɮɨɥɶɝɨɣ; 
- ɬɪɭɛɵ ɫ ɚɥɸɦɢɧɢɟɜɵɦ ɚɪɦɢɪɨɜɚɧɢɟɦ ɜ ɰɟɧɬɪɟ ɬɪɭɛɵ, ɛɥɢɠɟ ɤ 

ɜɧɟɲɧɟɦɭ ɤɪɚɸ; 
- ɬɪɭɛɵ ɫ ɚɪɦɢɪɭɸɳɢɦ ɫɥɨɟɦ ɢɡ ɫɬɟɤɥɨɜɨɥɨɤɧɚ; 
- ɬɪɭɛɵ ɫ ɚɪɦɢɪɭɸɳɢɦ ɫɥɨɟɦ ɢɡ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɉɉ ɬɪɭɛɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɜɨɞɭ, 

ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɢ ɚɝɪɟɫɫɢɜɧɵɟ ɠɢɞɤɨɫɬɢ. 
ɉɉ ɬɪɭɛɵ ɨɛɨɡɧɚɱɚɸɬ ɛɭɤɜɚɦɢ PN, ɩɪɢ ɷɬɨɦ ɰɢɮɪɵ, ɭɤɚɡɚɧɧɵɟ ɧɚ 

ɦɚɪɤɢɪɨɜɤɟ, ɨɬɨɛɪɚɠɚɸɬ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜɧɭɬɪɢ 
ɬɪɭɛɵ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ: 
- ɥёɝɤɢɣ ɦɨɧɬɚɠ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ; 
- ɚɧɬɢɤɨɪɪɨɡɢɣɧɚɹ ɫɬɨɣɤɨɫɬɶ; 
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- ɝɢɝɢɟɧɢɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ. ɩɪɨɜɨɞɢɦɨɫɬɶ ɬɨɤɚ ɨɫɬɚёɬɫɹ ɧɭɥɟɜɨɣ, ɨɫɚɞɤɚ 
ɜɧɭɬɪɢ ɧɟ ɨɛɪɚɡɭɟɬɫɹ; 

- ɫɩɨɫɨɛɧɵ ɫɥɭɠɢɬɶ ɩɨɥɫɨɬɧɢ ɥɟɬ. 
ɇɟɞɨɫɬɚɬɤɢ: 
- ɩɥɨɯɚɹ ɩɟɪɟɧɨɫɢɦɨɫɬɶ ɪɟɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɟɪɟɩɚɞɨɜ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɵɜɚ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ; 
- ɪɢɫɤ ɞɟɮɨɪɦɚɰɢɢ ɬɪɭɛɵ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɫɜɵɲɟ +70 °ɋ; 
- ɪɢɫɤ ɨɛɪɚɡɨɜɚɧɢɹ «ɝɪɵɠɢ» ɜ ɩɪɨɰɟɫɫɟ ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɢɡɞɟɥɢɹ. 
ɋɨɜɪɟɦɟɧɧɵɟ ɜɢɞɵ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ ɨɬɥɢɱɚɸɬɫɹ ɤɥɚɫɫɢɱɟɫɤɨɣ 

ɩɹɬɢɫɥɨɣɧɨɣ ɦɟɬɚɥɥɨɩɨɥɢɦɟɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɢɠɟ ɧɚ 
ɪɢɫɭɧɤɟ 4: 

 
 

Ɋɢɫɭɧɨɤ 4 – ɉɉ ɬɪɭɛɚ ɫ ɚɥɸɦɢɧɢɟɜɵɦ ɚɪɦɢɪɭɸɳɢɦ ɫɥɨɟɦ 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɨɦ, ɤɚɤ ɜɥɢɹɟɬ ɦɚɬɟɪɢɚɥ 
ɚɪɦɢɪɭɸɳɟɝɨ ɫɥɨɹ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɉ ɬɪɭɛɵ. 

 
Ɍɚɛɥɢɰɚ 1 – Ɂɧɚɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 
ɚɪɦɢɪɨɜɚɧɢɹ  

ȼɢɞɵ ɚɪɦɢɪɨɜɚɧɢɹ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ, 

°ɋ 

Ɍɟɪɦɢɱɟɫɤɨɟ 
ɪɚɫɲɢɪɟɧɢɟ, 
ɞɟɮɨɪɦɚɰɢɹ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ, ɚɬɦ. 

ɐɟɥɶɧɵɣ 
ɚɥɸɦɢɧɢɣ 

60 5 ɋɪɟɞɧɟɟ 8 

ɉɟɪɮɨɪɢɪɨɜɚɧɧɵɣ 
ɚɥɸɦɢɧɢɣ 

70 10 ɋɪɟɞɧɟɟ 12 

ɋɬɟɤɥɨɜɨɥɨɤɧɨ 90 20 ɇɢɡɤɨɟ 16 
Ʉɨɦɩɨɡɢɬ 95 20-30 Ɉɬɫɭɬɫɬɜɭɟɬ 25 

 
 



14 

1.4 ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ  
 
ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨɥɢɦɟɪɚ ɞɥɹ ɩɨɥɢɦɟɪɧɨ-

ɚɪɦɢɪɨɜɚɧɧɨɣ ɬɪɭɛɵ (ɉȺɌ) ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ. 
ɋɪɚɜɧɢɦ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɚɛɪɚɡɢɜɧɨɝɨ ɢ ɝɢɞɪɨɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɨɫɨɜ. 
Ƚɢɞɪɨɚɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ ɨɩɪɟɞɟɥɹɥɫɹ ɩɨ ɞɚɪɦɲɬɚɞɫɤɨɦɭ ɦɟɬɨɞɭ. Ⱦɚɧɧɵɣ 

ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɟɞɭɸɳɢɟ ɢɫɩɵɬɚɧɢɹ: ɜ ɬɪɭɛɭ, ɞɢɧɨɣ 1 ɦɟɬɪ 
ɩɨɦɟɳɚɸɬ ɝɢɞɪɨɚɛɪɚɡɢɜɧɭɸ ɫɦɟɫɶ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ 55 ɩɪɨɰɟɧɬɨɜ ɜɨɞɵ ɢ 45 
ɩɪɨɰɟɧɬɨɜ ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɱɚɫɬɢɰ ɞɨ 30 ɦɢɥɥɢɦɟɬɪɨɜ. Ⱦɚɧɧɭɸ 
ɬɪɭɛɭ ɪɚɫɤɚɱɢɜɚɸɬ ɞɨ ɱɚɫɬɨɬɵ 21,6 ɰɢɤɥɨɜ ɜ ɦɢɧɭɬɭ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɦɟɪɹɟɬɫɹ 
ɢɡɦɟɧɟɧɢɟ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɢɫɩɵɬɭɟɦɨɣ ɬɪɭɛɵ. 

Ⱥɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ ɢɫɫɥɟɞɭɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜ ɬɪɭɛɟ, ɫɨ ɫɤɨɪɨɫɬɶɸ 
7 ɦɟɬɪɨɜ ɜ ɫɟɤɭɧɞɭ ɩɪɨɬɟɤɚɟɬ ɠɢɞɤɨɫɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 7 ɩɪɨɰɟɧɬɨɜ ɢ 14 
ɩɪɨɰɟɧɬɨɜ ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ, ɩɨɫɥɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɜɨɞɹɬ ɡɚɦɟɪɵ ɢ 
ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɫɤɨɥɶɤɨ ɭɦɟɧɶɲɢɥɫɹ ɨɛɴɟɦ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛɵ ɧɚ 1 ɦɟɬɪ ɩɭɬɢ 
ɢɡɧɨɫɚ.  

ɉɨ ɩɪɨɜɟɞɟɧɧɵɦ ɢɫɩɵɬɚɧɢɹɦ ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ, ɱɬɨ ɩɨ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ 
(ɪɢɫɭɧɤɢ 5, 6) ɥɢɞɢɪɭɸɬ ɬɪɭɛɵ ɢɡ ɉɗȼɉ ɨɫɬɚɥɶɧɵɟ ɢɫɩɵɬɭɟɦɵɟ ɦɚɬɟɪɢɚɥɵ 
ɩɨɤɚɡɚɥɢ ɫɟɛɹ ɯɭɠɟ. 

 
 

Ɋɢɫɭɧɨɤ 5 – Ⱦɚɧɧɵɟ ɩɨ ɝɢɞɪɨɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɨɫɭ 
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Ɋɢɫɭɧɨɤ 6 – Ⱦɚɧɧɵɟ ɩɨ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɨɫɭ ɞɥɹ ɫɬɚɥɶɧɵɯ ɢ ɉɗȼɉ ɬɪɭɛ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɩɪɟɢɦɭɳɟɫɬɜ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 2, ɜ 
ɤɨɬɨɪɨɣ ɛɭɞɟɦ ɫɪɚɜɧɢɜɚɬɶ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. 

 
Ɍɚɛɥɢɰɚ 2 – ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 

 ɋɬɟɤɥɨɩɥɚɫɬɢɤ ɉɨɥɢɷɬɢɥɟɧ ɉɨɥɢɩɪɨɩɢɥɟɧ 
Ⱥɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ 

ɫɜɨɣɫɬɜɚ 
ɍɫɬɨɣɱɢɜ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɯɢɦɢɱɟɫɤɨɦɭ 
ɜɨɡɞɟɣɫɬɜɢɸ 

Ɉɱɟɧɶ ɯɨɪɨɲɚɹ 

Ɇɨɠɟɬ ɫɬɚɬɶ ɦɹɝɤɢɦ/ɭɯɭɞɲɚɬɶɫɹ 
ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɜɟɳɟɫɬɜ/ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ 

ɐɟɧɚ, ɪɭɛ./ɩɨɝ.ɦ. 35 21 26 
Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ, Ɇɉɚ 

27,6 7 1,6 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɫɬɪɨɢɬɟɥɶɧɚɹ 

ɞɥɢɧɚ, ɦ 
9,12 1200 100 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 
ɪɟɠɢɦ, ɨɋ 

Ɉɬ (-)65 ɞɨ (+)90 Ɉɬ (-)50 ɞɨ (+)95 

ɍɞɟɥɶɧɵɣ ɜɟɫ, 
ɤɝ/ɦ3 

Ʌɟɝɤɢɣ, 
1800 

Ɉɱɟɧɶ 
ɥɟɝɤɢɣ, 

950 

Ʌɟɝɤɢɣ, 
1400 

ɒɟɪɨɯɨɜɚɬɨɫɬɶ 
ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ 
0,015 0,002 0,015 

Ɂɚɳɢɬɚ ɨɬ ɍɎ Ɉɬɫɭɬɫɬɜɭɟɬ ɉɪɢɫɭɬɫɬɜɭɟɬ Ɉɬɫɭɬɫɬɜɭɟɬ 
ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 50 

 
             ɨɬɥɢɱɧɨ                     ɯɨɪɨɲɨ                       ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 
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ɋ ɩɨɦɨɳɶɸ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ, ɦɵ ɜɵɹɫɧɢɥɢ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɉȺɌ ɹɜɥɹɟɬɫɹ ɉɗ. 

 
2 Ɉɩɵɬ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
 
ɉɪɨɢɡɜɨɞɫɬɜɨɦ ɄɌ ɜ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ ɡɚɧɢɦɚɸɬɫɹ ɭɠɟ ɛɨɥɟɟ ɜɟɤɚ. 
ȼ 1906 ɝ. ɧɚ ɡɚɜɨɞɟ ɜ Ʉɚɡɚɥɟ-Ɇɨɧɮɟɪɪɚɬɨ (ɂɬɚɥɢɹ) ɛɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ 

ɩɟɪɜɵɟ ɚɫɛɟɫɬɨɰɟɦɟɧɬɧɵɟ ɬɪɭɛɵ. 
ȼ ɤɨɧɰɟ 1940-ɯ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɄɌ ɛɵɥɢ ɚɦɟɪɢɤɚɧɫɤɢɟ ɤɨɦɩɚɧɢɢ – ɜ 

ɤɨɧɰɟ 1940ɯ ɝɨɞɨɜ ɨɧɢ ɧɚɱɚɥɢ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɵɟ ɬɪɭɛɵ ɜ ɫɮɟɪɟ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɄɌ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɫɬɚɟɬ ɨɬ ɦɢɪɨɜɨɝɨ ɭɪɨɜɧɹ, ɨɫɨɛɟɧɧɨ ɨɬ ɭɪɨɜɧɹ ɋɟɜɟɪɧɨɣ 
Ⱥɦɟɪɢɤɢ.  

 
2.1 ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɚɬɟɪɢɚɥɵ 
 
Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛ ɡɚ ɝɪɚɧɢɰɟɣ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɡɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ: 
- ɫɬɟɤɥɨɜɨɥɨɤɧɨ; 
- ɩɨɥɢɷɬɢɥɟɧ; 
- ɩɨɥɢɩɪɨɩɢɥɟɧ. 
Ⱦɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɦɚɬɪɢɰɵ ɢ 

ɚɪɦɢɪɭɸɳɟɝɨ ɜɨɥɨɤɧɚ (ɪɢɫɭɧɨɤ 7), ɪɚɫɫɦɨɬɪɢɦ ɦɚɬɟɪɢɚɥɵ, ɢɡ ɤɨɬɨɪɵɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɚɬɪɢɰɚ ɜ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ [8]: 

- ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɩɨɥɢɷɮɢɪɧɵɟ ɫɦɨɥɵ – ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɤɚɤ 
ɨɪɬɨɮɬɚɥɟɜɵɟ ɩɨɥɢɷɫɬɟɪɵ, ɢɦɟɸɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɨɝɨ ɚɪɦɢɪɨɜɚɧɧɨɝɨ ɩɥɚɫɬɢɤɚ (FRP), ɚ ɬɚɤɠɟ 
ɢɦɟɸɬ ɭɦɟɪɟɧɧɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɤɨɪɪɨɡɢɨɧɧɭɸ ɫɬɨɣɤɨɫɬɶ, ɨɛɥɚɞɚɸɬ ɫɚɦɨɣ 
ɧɢɡɤɨɣ ɰɟɧɨɣ ɧɚ ɪɵɧɤɟ; 

- ɭɥɭɱɲɟɧɧɚɹ ɩɨɥɢɷɮɢɪɧɚɹ ɫɦɨɥɚ – ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ ɢɡɨɮɬɚɥɟɜɵɣ 
ɩɨɥɢɷɫɬɟɪ. ɏɨɪɨɲɚɹ ɩɪɨɱɧɨɫɬɶ ɢ ɤɨɪɪɨɡɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ, ɫɬɨɢɦɨɫɬɶ ɬɚɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɧɟɦɧɨɝɨ ɞɨɪɨɠɟ, ɫɬɨɢɦɨɫɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɥɢɷɮɢɪɧɵɯ ɫɦɨɥ; 

- ɫɦɨɥɚ ɜɢɧɢɥɨɜɨɝɨ ɷɮɢɪɚ – ɬɟɯɧɨɥɨɝɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɵ ɢ ɩɨɥɢɷɫɬɟɪɚ. Ɉɛɥɚɞɚɟɬ ɨɬɥɢɱɧɨɣ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɶɸ, 
ɚ ɬɚɤɠɟ ɯɨɪɨɲɟɣ ɩɪɨɱɧɨɫɬɶɸ, ɱɬɨ ɞɟɥɚɟɬ ɟё ɞɨɪɨɠɟ, ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɩɨɥɢɷɮɢɪɧɵɯ ɫɦɨɥ; 

- ɮɭɦɚɪɚɬ ɛɢɫɮɟɧɨɥɚ A – ɨɬɧɨɫɢɬɫɹ ɤ ɯɥɨɪɷɧɞɢɤɨɜɵɦ ɫɦɨɥɚɦ, 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɤɡɨɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɭɥɭɱɲɟɧɧɨɣ ɤɨɪɪɨɡɢɨɧɧɨɣ 
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ɫɬɨɣɤɨɫɬɢ ɜ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ, ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɧɨɫɢɬɶ ɛɨɥɟɟ ɜɵɫɨɤɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

- ɮɟɧɨɥɶɧɵɟ ɫɦɨɥɵ – ɨɛɥɚɞɚɸɬ ɩɪɟɜɨɫɯɨɞɧɵɦɢ ɜɵɲɟɭɩɨɦɹɧɭɬɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ ɞɟɥɚɟɬ ɢɯ ɫɬɨɢɦɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɞɨɪɨɠɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɨɫɬɚɥɶɧɵɦɢ; 

- ɷɩɨɤɫɢɞɧɵɟ ɫɦɨɥɵ – ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɫɬɭɩɧɨɝɨ ɫɵɪɶɹ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɬɥɢɱɧɵɟ ɫɜɨɣɫɬɜɚ ɩɪɨɱɧɨɫɬɢ ɢ ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ, 
ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɩɪɢɦɟɧɟɧɢɹ, ɜɤɥɸɱɚɹ ɩɟɪɟɤɚɱɤɭ ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 
ɝɚɡɚ. ɋɬɨɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɰɟɧɚ-ɤɚɱɟɫɬɜɨ ɛɨɥɟɟ 
ɩɪɢɹɬɧɚɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɦɚɬɪɢɰɵ [8]. 

 

 

Ɋɢɫɭɧɨɤ 7 – Ʉɨɧɫɬɪɭɤɰɢɹ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

 Ⱦɥɹ ɩɪɢɞɚɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɫɜɨɣɫɬɜ ɤɨɦɩɨɡɢɬɚ ɤ ɦɚɬɪɢɰɟ ɧɟɨɛɯɨɞɢɦɨ 
ɞɨɛɚɜɢɬɶ ɚɪɦɢɪɭɸɳɢɣ ɫɥɨɣ. Ɋɚɫɫɦɨɬɪɢɦ ɦɚɬɟɪɢɚɥɵ, ɢɡ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɚɪɦɢɪɭɸɳɢɟ ɜɨɥɨɤɧɚ ɤɨɦɩɨɡɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ [8]: 

- ȿ-ɫɬɟɤɥɨ – ɨɛɥɚɞɚɟɬ ɯɨɪɨɲɢɦɢ ɧɟɫɭɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɫɚɦɨɟ ɞɟɲɟɜɨɟ 
ɜɨɥɨɤɧɨ, ɞɨɫɬɭɩɧɨ ɜɨ ɦɧɨɝɢɯ ɮɨɪɦɚɯ, ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɨɦɦɟɪɱɟɫɤɢɯ ɢ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɢɡɞɟɥɢɹɯ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ – ɧɚɦɨɬɤɚ 
ɚɪɦɢɪɭɸɳɟɝɨ ɫɥɨɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛ; 

- S-ɫɬɟɤɥɨ – ɨɛɥɚɞɚɟɬ ɥɭɱɲɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ȿ-ɫɬɟɤɥɨɦ, ɜ 
ɫɜɹɡɢ ɫ ɱɟɦ ɨɛɥɚɞɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ. Ɉɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɣ ɫɮɟɪɟ ɢ ɜ ɫɨɫɭɞɚɯ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ; 

- ɚɪɚɦɢɞ – ɭɧɢɤɚɥɶɧɨɟ ɜɨɥɨɤɧɨ, ɩɪɢ ɦɚɥɨɦ ɜɟɫɟ ɨɛɥɚɞɚɟɬ ɜɵɫɨɱɚɣɲɟɣ 
ɩɪɨɱɧɨɫɬɶɸ, ɫɬɨɣɤɨɫɬɶɸ ɤ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɬɟɪɦɨɫɬɨɣɤɨɫɬɶɸ, 
ɩɥɨɬɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɫɬɚɜɥɹɟɬ ½ ɩɥɨɬɧɨɫɬɢ ɫɬɟɤɥɨɜɨɥɨɤɧɚ; 

- ɭɝɥɟɪɨɞ/ɝɪɚɮɢɬ – ɨɛɥɚɞɚɟɬ ɨɬɥɢɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɫɪɟɞɢ ɚɪɦɢɪɭɸɳɢɯ 
ɜɨɥɨɤɨɧ ɢ ɫɚɦɨɣ ɞɨɪɨɝɨɣ ɫɬɨɢɦɨɫɬɶɸ. ɉɥɨɬɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɫɬɚɜɥɹɟɬ 
2/3 (ɞɜɟ ɬɪɟɬɢ) ɩɥɨɬɧɨɫɬɢ ɫɬɟɤɥɨɜɨɥɨɤɧɚ; 

- ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɚɪɦɢɪɭɸɳɢɟ ɫɥɨɢ. 
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2.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
 
ɇɚ ɫɚɣɬɟ Baker Hughes ɡɚɪɭɛɟɠɧɨɣ ɤɨɦɩɚɧɢɢ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ 

ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɵɯ ɬɪɭɛ ɞɥɹ ɧɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɟɣ 
ɩɪɢɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɬɪɭɛ ɢɡ ɉɗȼȾ ɫ 
ɚɪɦɢɪɭɸɳɢɦ ɫɥɨɟɦ ɢɡ ɧɟɣɥɨɧɚ, ɬɚɛɥɢɰɚ 3. 

 
Ɍɚɛɥɢɰɚ 3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɭɛ ɉɗȼȾ ɤɨɦɩɚɧɢɢ Baker 
Hughes  [9]: 

ɉɨɤɚɡɚɬɟɥɶ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ȼɟɥɢɱɢɧɚ 
IPS size Ⱦɸɣɦɵ 2 3 4 6 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ Ɇɢɥɥɢɦɟɬɪɵ 60,33 88,90 114,30 168,28 
ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ Ɇɢɥɥɢɦɟɬɪɵ 43,66 65,79 85,39 127,08 

ȼɟɫ ɧɚ ɟɞɢɧɢɰɭ 
ɞɥɢɧɵ ɬɪɭɛɵ 

Ʉɢɥɨɝɪɚɦɦ/ɦɟɬɪ 1,34 2,75 4,41 9,33 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ Ƚɪɚɞɭɫɵ ɐɟɥɶɫɢɹ 21-140 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ Ɇɉɚ 1,65-1,03 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ 
ɬɪɭɛɵ 

 
Ɇɟɬɪɵ 2697 1097 701 279 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɟɫ 
ɬɪɭɛɵ 

 
Ʉɢɥɨɝɪɚɦɦɵ 3996 3420 3511 3742 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɞɢɭɫ ɢɡɝɢɛɚ 

 
Ɇɟɬɪɵ 1,21 1,78 2,29 3,37 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 

  
ɇɚ ɫɚɣɬɟ ɤɨɦɩɚɧɢɢ Shengli ɩɪɢɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɬɪɭɛ ɢɡ ɫɬɟɤɥɨɜɨɥɨɤɧɚ, ɬɚɛɥɢɰɚ 4 ɞɥɹ ɬɪɭɛ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɢ ɬɚɛɥɢɰɚ 5 ɞɥɹ ɬɪɭɛ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

 
Ɍɚɛɥɢɰɚ 4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɵɯ ɬɪɭɛ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɤɨɦɩɚɧɢɢ Shengli [10] 

ɉɨɤɚɡɚɬɟɥɶ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ȼɟɥɢɱɢɧɚ 

IPS size Ⱦɸɣɦɵ 2 3 4 6 
ɇɚɪɭɠɧɵɣ 

ɞɢɚɦɟɬɪ 
Ɇɢɥɥɢɦɟɬɪɵ 53,30...62,50 82,5...88,2 100,6...116,0 155,2...158 

ȼɧɭɬɪɟɧɧɢɣ 
ɞɢɚɦɟɬɪ 

Ɇɢɥɥɢɦɟɬɪɵ 48 76-69 94 148,6-135 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 

ɉɨɤɚɡɚɬɟɥɶ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ȼɟɥɢɱɢɧɚ 

IPS size Ⱦɸɣɦɵ 2 3 4 6 
Ɋɚɛɨɱɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ 
Ƚɪɚɞɭɫɵ 
ɐɟɥɶɫɢɹ 

(-)65...(+)90 

Ɋɚɛɨɱɟɟ 
ɞɚɜɥɟɧɢɟ 

Ɇɉɚ 10...25 8,5...25 5,5...25 3,5...12 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɞɥɢɧɚ ɬɪɭɛɵ 

 
Ɇɟɬɪɵ 9 9 8,8 8,7 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɞɢɭɫ ɢɡɝɢɛɚ 

 
Ɇɟɬɪɵ 40...44 60...64 74...76 111...112 

Ɉɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 

 
Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɵɯ ɬɪɭɛ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɤɨɦɩɚɧɢɢ Shengli [10] 

ɉɨɤɚɡɚɬɟɥɶ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
ȼɟɥɢɱɢɧɚ 

IPS size Ⱦɸɣɦɵ 10 12 16 20 
ɇɚɪɭɠɧɵɣ 

ɞɢɚɦɟɬɪ 
Ɇɢɥɥɢɦɟɬɪɵ 258...267,2 312...326 416...422,6 521...530 

ȼɧɭɬɪɟɧɧɢɣ 
ɞɢɚɦɟɬɪ 

Ɇɢɥɥɢɦɟɬɪɵ 250 300 400 500 

Ɋɚɛɨɱɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 

Ƚɪɚɞɭɫɵ 
ɐɟɥɶɫɢɹ 

(-)65...(+)90 

Ɋɚɛɨɱɟɟ 
ɞɚɜɥɟɧɢɟ 

Ɇɉɚ 2,5...6,9 2,5...5,5 2,5...3,5 2,5...3,5 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɞɥɢɧɚ ɬɪɭɛɵ 

 
Ɇɟɬɪɵ 8,6 11,2 

Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɞɢɭɫ ɢɡɝɢɛɚ 

 
Ɇɟɬɪɵ 170...178 205...230 230...235 250...255 

Ɉɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 

 
ɇɚ ɫɚɣɬɟ ɤɨɦɩɚɧɢɢ Advanced Plastic Technologies ɩɪɢɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɬɪɭɛ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɚ, ɬɚɛɥɢɰɚ 6. 
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Ɍɚɛɥɢɰɚ 6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ ɤɨɦɩɚɧɢɢ 
Advanced Plastic Technologies [11] 

ɉɨɤɚɡɚɬɟɥɶ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ȼɟɥɢɱɢɧɚ 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ Ɇɢɥɥɢɦɟɬɪɵ 20...63 75...160 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ Ɇɢɥɥɢɦɟɬɪɵ 14,4...45,8 66...141 
ȼɟɫ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ 

ɬɪɭɛɵ 
Ʉɢɥɨɝɪɚɦɦ/ɦɟɬɪ 0,112...1,015 0,980...4,400 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ Ƚɪɚɞɭɫɵ ɐɟɥɶɫɢɹ Ⱦɨ 132 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ Ɇɉɚ 10 12,5 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɢɡɝɢɛɚ 

 
Ɇɟɬɪɵ 0,160...0,500 0,6...1,28 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ȼɨɞɨɫɧɚɛɠɟɧɢɟ ɜ ɠɢɥɵɯ ɞɨɦɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɠɢɞɤɨɫɬɟɣ 
 

 
2.3 Ɉɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
 
ȼ ɧɚɱɚɥɟ XX ɜ. ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɨɹɜɢɥɫɹ ɧɨɜɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɬɪɭɛ – ɚɫɛɟɫɬɨɰɟɦɟɧɬ. 
Ⱥɫɛɟɫɬɨɰɟɦɟɧɬ ɹɜɥɹɟɬɫɹ ɨɝɧɟɫɬɨɣɤɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɦɚɬɪɢɰɵ 

(ɰɟɦɟɧɬ) ɢ ɚɪɦɢɪɭɸɳɟɝɨ ɫɥɨɹ (ɚɫɛɟɫɬɨɜɵɟ ɜɨɥɨɤɧɚ). ɉɪɢɫɭɬɫɬɜɢɟ ɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɥɨɤɨɧ ɚɫɛɟɫɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɚ ɬɚɤɠɟ 
ɩɪɢɞɚɟɬ ɫɜɨɣɫɬɜɨ ɨɝɧɟɫɬɨɣɤɨɫɬɢ. 

Ⱥɫɛɟɫɬɨɰɟɦɟɧɬɧɵɟ ɬɪɭɛɵ, ɷɬɨ ɩɟɪɜɵɟ ɤɨɦɩɨɡɢɬɧɵɟ ɬɪɭɛɵ, ɜɩɟɪɜɵɟ ɨɧɢ 
ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɜ 1906 ɝɨɞɭ ɜ Ʉɚɡɚɥɟ-Ɇɨɧɮɟɪɪɚɬɨ. Ⱦɚɥɟɟ ɜ 1913 ɝɨɞɭ ɛɵɥɨ 
ɧɚɥɚɠɟɧɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɪɭɛ ɞɥɢɧɨɣ ɜ 4 ɦɟɬɪɚ ɢ ɞɢɚɦɟɬɪɨɦ ɞɨ 0,5 ɦɟɬɪɚ 
ɨɛɳɟɫɬɜɨɦ «ɗɬɟɪɧɢɬ»  

ɇɚɱɚɥɨɦ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɨɫɨɛɟɧɧɨ ɬɟɪɦɨɩɥɚɫɬɨɜ, ɩɨɫɥɭɠɢɥ ɪɨɫɬ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɦɟɧɟɧɢɹ 
ɄɌ.  

ɉɟɪɜɵɟ ɩɥɚɫɬɦɚɫɫɨɜɵɟ ɬɪɭɛɵ ɜɩɟɪɜɵɟ ɛɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɜ 1940-ɯ ɝɨɞɚɯ. 
Ɉɧɢ ɠɟ ɛɵɥɢ ɜɩɟɪɜɵɟ ɩɪɢɦɟɧɟɧɵ ɞɥɹ ɫɚɦɨɬɟɱɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ Ƚɟɪɦɚɧɢɢ, 
ɫɬɪɚɧɚɯ ɋɤɚɧɞɢɧɚɜɢɢ, ɚ ɬɚɤɠɟ ɜ Ƚɨɥɥɚɧɞɢɢ. 

Ɍɪɭɛɵ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ (ɉȼɏ) ɛɵɥɢ ɜɩɟɪɜɵɟ ɢɡɝɨɬɨɜɥɟɧɵ ɜ 1935-
1940-ɯ ɝɨɞɚɯ.  

ȼ ɤɨɧɰɟ 1960-ɯ ɝɨɞɨɜ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɫɚɦɨɬɟɱɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɩɪɢɦɟɧɹɸɬ ɬɪɭɛɵ ɢɡ ɉɗ ɢ ɉȼɏ, ɚ ɫ ɤɨɧɰɚ 1970-ɯ ɝɨɞɨɜ ɫɬɚɥɢ ɩɪɢɦɟɧɹɬɶ ɢ 
ɬɪɭɛɵ ɢɡ ɉɉ [12]. 

Ɋɚɡɜɢɬɢɟ ɫɬɟɤɥɨɜɨɥɨɤɧɚ, ɛɵɥɨ ɡɚɩɭɳɟɧɧɨɝɨ ɜ 1920-ɯ, ɧɨ 
ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɵɟ ɤɨɦɩɨɡɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɟ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɝɨ 
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ɩɪɢɦɟɧɟɧɢɹ, ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧɢ ɧɟ ɛɵɥɢ ɩɨɤɚɡɚɧɵ ɧɚ ɇɶɸ-Ƀɨɪɤɫɤɨɣ 
ȼɫɟɦɢɪɧɨɣ ȼɵɫɬɚɜɤɟ ɜ 1939 ɝɨɞɭ [13]. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɟɤɥɨɜɨɥɨɤɧɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ E-ɫɬɟɤɥɨ ɢ 
S-ɫɬɟɤɥɨ, ɧɨ ɛɵɥɢ ɢ ɢɫɤɥɸɱɟɧɢɹ. ɇɚɪɹɞɭ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɚɪɦɢɪɭɸɳɢɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜɨɥɨɤɧɚ ɧɢɬɪɢɞɚ ɛɨɪɚ, ɭɝɥɟɪɨɞɧɵɟ ɜɨɥɨɤɧɚ, 
ɤɟɪɚɦɢɱɟɫɤɢɟ ɜɨɥɨɤɧɚ, ɝɪɚɮɢɬɨɜɵɟ ɜɨɥɨɤɧɚ ɢ ɞɠɭɬ. Ɉɧɢ ɬɚɤɠɟ ɨɛɥɚɞɚɥɢ 
ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɫɜɨɣɫɬɜ ɢ ɯɢɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɶɸ. 

ȼ 1950 ɬɪɭɛɨɩɪɨɜɨɞ ɢɡ ɫɬɟɤɥɨɜɨɥɨɤɧɚ ɫɬɚɥ ɠɢɡɧɟɫɩɨɫɨɛɧɨɣ 
ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɛɨɥɟɟ ɞɨɪɨɝɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɢɡ ɫɬɚɥɢ ɢ ɟё ɫɩɥɚɜɨɜ. 
ɋɬɟɤɥɨɜɨɥɨɤɨɧɧɚɹ ɬɪɭɛɚ ɩɪɟɞɥɚɝɚɥɚɫɶ ɜ ɬɨɦ ɝɨɞɭ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɤɚɤ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɫ ɤɨɪɪɨɡɢɟɣ. 

Perrault Fibercast Corporation ɧɚɯɨɞɹɳɚɹɫɹ ɜ Ɉɤɥɚɯɨɦɟ ɢɫɩɨɥɶɡɨɜɚɥɚ 
ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɣ ɩɪɨɰɟɫɫ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɪɜɨɣ ɬɪɭɛɵ, ɩɨɫɬɪɨɟɧɧɨɣ ɢɡ 
ɩɨɥɢɷɮɢɪɧɨɣ ɫɦɨɥɵ (ɦɚɬɪɢɰɚ) ɢ ɫɬɟɤɥɨɜɨɥɨɤɧɚ (ɚɪɦɢɪɭɸɳɢɣ ɫɥɨɣ). 

Ʉɨɦɩɚɧɢɹ ɛɵɥɚ ɩɪɨɞɚɧɚ ɢ ɩɨɡɠɟ ɫɬɚɥɚ Fibercast, Inc, ɷɩɨɤɫɢɞɧɵɟ ɫɦɨɥɵ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛ ɛɵɥɢ ɬɚɤɠɟ ɢɡɦɟɧɟɧɵ ɧɚ ɛɨɥɟɟ 
ɩɨɞɯɨɞɢɜɲɢɟ ɞɥɹ ɯɢɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɗɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɢɥɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɨɣ ɬɪɭɛɵ. 

AmericoatBondstrand ɬɚɤɠɟ ɡɚɩɭɫɬɢɥ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɪɭɛ ɜ ɧɚɱɚɥɟ 1950-ɯ ɜ 
ɸɠɧɨɣ Ʉɚɥɢɮɨɪɧɢɢ.  

Conley Corporation ɡɚɩɚɬɟɧɬɨɜɚɥɚ ɩɪɨɰɟɫɫ ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɦɟɬɨɞɨɥɨɝɢɸ, 
ɢɫɩɨɥɶɡɭɟɦɭɸ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɵɯ ɞɟɬɚɥɟɣ ɜ 1954.  

ȼ ɫɟɪɟɞɢɧɟ 1950-ɯ ɧɟɫɤɨɥɶɤɨ ɧɨɜɵɯ ɢɝɪɨɤɨɜ ɜɨɲɥɢ ɜ ɪɵɧɨɤ.  
Rock Island Oil and Refining Company ɩɪɟɞɫɬɚɜɢɥɚ ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɵɣ 

ɬɪɭɛɨɩɪɨɜɨɞ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɥɢɧɟɣɤɭ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɫɤɜɚɠɢɧɧɵɯ ɬɪɭɛ, 
ɢɦɟɜɲɢɯ ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ. Rock Island Oil and Refining Company ɩɨɡɠɟ 
ɫɬɚɥɚ KOCH Fiberglass Products. 

 A. O. Smith Corporation ɧɚɱɚɥɚ ɩɨɥɟɜɵɟ ɢɫɩɵɬɚɧɢɹ, ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 1955. ɗɬɚ ɥɢɧɟɣɤɚ ɩɪɨɞɭɤɬɨɜ ɛɵɥɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ 1960. 

ȼ ɩɟɪɢɨɞ ɫ 1955 ɝ. ɩɨ 1960 ɝ. ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɞɭɤɬɵ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɢ 
ɜɨɲɥɢ ɜ ɪɵɧɨɤ. Ʉ ɫɟɪɟɞɢɧɟ 1960-ɯ ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɵɟ ɩɪɨɞɭɤɬɵ ɧɚɱɚɥɢ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɦɭɧɢɰɢɩɚɥɶɧɨɣ ɜɨɞɟ ɢ ɪɵɧɤɚɯ ɨɛɪɚɛɨɬɤɢ ɤɚɧɚɥɢɡɚɰɢɢ.  

Ɍɚɤɠɟ ɜ ɷɬɨɬ ɜɪɟɦɟɧɧɨɣ ɩɟɪɢɨɞ, ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɧɚɱɚɥɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ 
ɫɜɨɢ ɭɫɢɥɢɹ ɧɚ ɪɚɡɪɚɛɨɬɤɟ ɧɚɰɢɨɧɚɥɶɧɨ ɩɪɢɡɧɚɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɦɟɬɨɞɨɜ 
ɢɫɩɵɬɚɧɢɣ ɞɥɹ ɫɬɟɤɥɨɜɨɥɨɤɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɢɫɬɟɦ. 

ɉɟɪɜɨɣ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɟɣ ɛɵɥɚ ASTM D1694, «Standard 
Specification for Threads (60°ɋ Stub) for Glass Fiber Reinforced Thermosetting 
Resin Pipe» ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɜ 1959 ɝɨɞɭ. 



22 

ȼ 1962 ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɫɩɟɰɢɮɢɤɚɰɢɹ ASTM D1599, «Standard Test 
Method for Short-Time Hydraulic Failure of Plastic Pipe, Tubing and Fittings».  

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɬɨɬ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɰɢɨɧɚɥɶɧɨ ɩɪɢɡɧɚɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ[13]. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɪɚɡɜɢɬɢɟ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɞɥɹ 
ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɨɜɥɟɱɟɧɵ ɦɧɨɝɢɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɬɚɤɢɟ ɤɚɤ: 

- American Society of Testing and Materials (ASTM). 
- American Petroleum Institute (API). 
- American Water Works Association (AWWA). 
- American Society of Mechanical Engineers (ASME). 
- National Sanitation Foundation (NSF)  
- Underwriters Laboratory, Inc. (UL) ɢ ɞɪɭɝɢɟ. 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɫɬɚɬɢɫɬɢɤɟ, ɫɨɛɪɚɧɧɨɣ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ AER – ɨɪɝɚɧ ɧɚɞɡɨɪɚ ɩɨ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
Ⱥɥɶɛɟɪɬɵ (Ʉɚɧɚɞɚ) – ɩɪɨɜɟɥ ɚɧɚɥɢɡ ɜɫɟɯ ɜɢɞɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɡɚ ɩɨɫɥɟɞɧɢɟ 15 
ɥɟɬ. Ⱦɚɧɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɄɌ ɞɨɫɬɢɝɥɢ ɬɪɟɛɭɟɦɨɝɨ 
ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ ɄɆ [14]. 

ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɩɨ ɨɬɤɚɡɚɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɬɚɬɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 
CAPP_CM-Pipe [15]. Ƚɪɚɮɢɤɢ ɩɨ ɨɬɤɚɡɚɦ ɨɬɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 8, 9 ɢ 10:  

 
 

   Ɋɢɫɭɧɨɤ 8 – ɑɚɫɬɨɬɚ ɨɬɤɚɡɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛɵ 
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Ɋɢɫɭɧɨɤ 9 – ɑɚɫɬɨɬɚ ɨɬɤɚɡɨɜ ɄɆɌ ɜ ɛɭɯɬɚɯ ɩɨ ɜɢɞɚɦ 
 

 
 

Ɋɢɫɭɧɨɤ 10 – ɑɚɫɬɨɬɚ ɨɬɤɚɡɨɜ ɲɬɭɱɧɵɯ ɄɆɌ ɩɨ ɜɢɞɚɦ 

2.4 Ɉɛɡɨɪ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ 
 
ɂɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɨɩɵɬɚ ɪɚɛɨɬɵ ɫ ɬɪɭɛɚɦɢ ɢɡ ɄɆ ɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɜɟɫɶɦɚ ɫɥɚɛɨ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ.  
Ɂɚ ɪɭɛɟɠɨɦ, ɜɜɢɞɭ ɛɨɥɶɲɟɝɨ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ ɄɆ, 

ɪɚɡɪɚɛɨɬɚɧɨ ɢ ɭɬɜɟɪɠɞɟɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɟ, ɢɫɩɵɬɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɨɥɢɦɟɪɧɨ-
ɚɪɦɢɪɨɜɚɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  

ȼ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɪɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ, ɢ ɢɯ 
ɫɮɟɪɵ ɩɪɢɦɟɧɟɧɢɹ. 

Ⱥ) Specification for High Pressure Fiberglass Line Pipe [16] – ɞɚɧɧɚɹ 
ɫɩɟɰɢɮɢɤɚɰɢɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɡ 
ɫɬɟɤɥɨɜɨɥɨɤɧɚ ɢ ɞɟɬɚɥɢ ɞɥɹ ɬɪɭɛ, ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 



24 

ɠɢɞɤɨɫɬɢ, ɧɟɮɬɶ, ɝɚɡ, ɧɟɩɪɢɝɨɞɧɭɸ ɞɥɹ ɩɢɬɶɹ ɜɨɞɭ ɢ ɢɯ ɫɦɟɫɢ ɜ ɧɟɮɬɟɝɚɡɨɜɵɯ 
ɨɬɪɚɫɥɹɯ.  

Ⱦɚɧɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɤɚɫɚɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ c ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ ɞɨ 
254 ɦɦ ɢ ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɨɬ 35 ɤɝɫ/cɦ2 ɞɨ 350 ɤɝɫ/cɦ2 ɢ  

Ȼ) Specification For Low Pressure Fiberglass Line Pipe and Fittings [17] – 
ɞɚɧɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɵ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɡ 
ɫɬɟɤɥɨɜɨɥɨɤɧɚ ɢ ɞɟɬɚɥɢ ɞɥɹ ɬɪɭɛ, ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɠɢɞɤɨɫɬɢ, ɧɟɮɬɶ, ɝɚɡ, ɧɟɩɪɢɝɨɞɧɭɸ ɞɥɹ ɩɢɬɶɹ ɜɨɞɭ ɢ ɢɯ ɫɦɟɫɢ ɜ ɧɟɮɬɟɝɚɡɨɜɵɯ 
ɨɬɪɚɫɥɹɯ. 

Ⱦɚɧɧɚɹ ɫɩɟɰɢɮɢɤɚɰɢɹ ɤɚɫɚɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ ɞɨ 
610 ɦɦ ɢ ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɨɬ 10 ɤɝɫ/ɫɦ2 ɞɨ 70 ɤɝɫ/ɫɦ2. 

ȼ) The Canadian Association of Petroleum Producers (CAPP) [15] – ɞɚɧɧɨɟ 
ɪɭɤɨɜɨɞɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ ɫɪɟɞɢ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ, ɦɨɧɬɚɠɧɢɤɨɜ ɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɭɤɪɟɩɥɟɧɧɵɯ ɫɥɨɠɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ⱦɚɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɤɚɫɚɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ ɨɬ 
51 ɦɦ ɞɨ 1220 ɦɦ ɢ ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɞɨ 204 ɤɝɫ/ɫɦ2. 

Ƚ) CSA Z662:19 [18] – ɇɚɰɢɨɧɚɥɶɧɵɣ ɋɬɚɧɞɚɪɬ Ʉɚɧɚɞɵ «ɇɟɮɬɟɝɚɡɨɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɧɵɟ ɫɢɫɬɟɦɵ» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɢɫɩɵɬɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɧɵɯ ɫɢɫɬɟɦ ɧɟɮɬɟɝɚɡɨɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɟɪɟɞɚɸɳɢɯ ɠɢɞɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɜɤɥɸɱɚɹ ɫɵɪɭɸ ɧɟɮɬɶ, 
ɦɧɨɝɨɮɚɡɧɵɟ ɠɢɞɤɨɫɬɢ, ɤɨɧɞɟɧɫɚɬ, ɠɢɞɤɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɫɠɢɠɟɧɧɵɣ 
ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɢ ɫɠɢɠɟɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ. 

Ⱦɚɧɧɵɣ ɫɬɚɧɞɚɪɬ ɤɚɫɚɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɣ ɫ 
ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ ɞɨ 1524 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ. 

Ɂɚɪɭɛɟɠɧɵɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ ɉȺɌ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɉȺɌ ɢ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɤ ɧɢɦ, ɚ ɬɚɤɠɟ ɢɯ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɡɚɞɚɱɟɣ ɞɥɹ ɡɚɪɭɛɟɠɧɵɯ ɧɟɮɬɟɝɚɡɨɜɵɯ ɤɨɦɩɚɧɢɣ. 

 
3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫ ɤɭɫɬɚ ɞɨ ɬɨɱɤɢ ɜɪɟɡɤɢ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɉȺɌ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ 

ɩɪɨɦɵɫɥɨɜɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɟɞɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
ɧɟɮɬɟɩɪɨɜɨɞɚ ɞɥɢɧɨɣ 1 ɤɢɥɨɦɟɬɪ, ɫ ɭɫɥɨɜɧɵɦ ɩɪɨɯɨɞɨɦ 140 ɦɢɥɥɢɦɟɬɪɨɜ, ɩɨ 
ɤɨɬɨɪɨɦɭ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ 41,1 ɦ3 ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɱɚɫ ɫ ɩɥɨɬɧɨɫɬɶɸ 803,1 ɤɝ/ɦ3 
ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɶɸ 4,65 ɦɦ2/ɫ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20ºɋ. 
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ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɟɧɢɟ ɩɨɬɟɪɶ ɧɚ ɬɪɟɧɢɟ ɩɪɢ 
ɩɪɢɦɟɧɟɧɢɢ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɢ ɉȺɌ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ:  
- ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ: d = 140 ɦɦ. 
- ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ: L =1000 ɦ. 
- ɱɚɫɨɜɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ: 3

. 41,1 ɦɫɭɬQ = . 

- ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɵɪɨɣ ɧɟɮɬɢ ɩɪɢ 20 ɋ : 3
20 803,1 ɤɝ/ɦɋ  = . 

- ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɫɵɪɨɣ ɧɟɮɬɢ ɩɪɢ 20 ɋ : 2
20 4,65 ɦɦ / ɫɋ  = . 

 
3.1 Ɋɚɫɱɟɬ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ, ɧɟɨɛɯɨɞɢɦɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɛɪɚɬɶ ɬɪɭɛɭ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɬɪɭɛɚ 
ɱɟɥɹɛɢɧɫɤɨɝɨ ɬɪɭɛɧɨɝɨ ɡɚɜɨɞɚ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɚɹ ɩɨ ȽɈɋɌ 550 – 75 «Ɍɪɭɛɵ 
ɫɬɚɥɶɧɵɟ ɛɟɫɲɨɜɧɵɟ ɞɥɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» [19]. 

ɉɪɢɜɟɞɟɦ ɧɟɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɣ ɬɪɭɛɵ: 
- ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ: 152 ɦɦ. 
- ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ: 6 ɦɦ. 
- ɦɚɪɤɚ ɫɬɚɥɢ: ɫɬɚɥɶ 20. 
Ɉɩɪɟɞɟɥɢɦ ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨ 

ɮɨɪɦɭɥɟ (1): 
 

.
. 3600

ɫɭɬ
ɫɟк

Q
Q = , (1) 

 

ɝɞɟ .ɫɭɬQ  – ɫɭɬɨɱɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, 3
. 41,1 ɦ ;ɫɭɬQ =  

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (1) ɢ ɜɵɱɢɫɥɢɦ: 
 

3
.

41,1
0,011 ɦ / ɫ.

3600ɫɟкQ = =  

 
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨ 

ɮɨɪɦɭɥɟ (2): 
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.
2

4 ɫɟк
ɫɪ

Q

d





=


,  (2) 

 

ɝɞɟ .ɫɟкQ  – ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, 3
. 0,011 ɦ / ɫ;ɫɟкQ =  

 d – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, 0,14d = ɦ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2) ɢ ɜɵɱɢɫɥɢɦ: 
 

2

4 0,011
0,715 ɦ/ɫ.

3,14 0,14ɫɪ 
= =


 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɱɢɫɥɢɬɶ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɩɨ ɮɨɪɦɭɥɟ (3): 
 

.

20

Re cɪ

C

d

v






= , (3) 

 
ɝɞɟ .cɪ  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, 

. 0,715 ɦ/ɫ;cɪ =  

   20 Cv   – ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɫɵɪɨɣ ɧɟɮɬɢ ɩɪɢ 20 ɋ , 
6 2

20 4,65 10  ɦ / ɫ;ɋ −
 =   

   d  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2). 
ɉɨɞɫɬɚɜɢɦ ɱɢɫɥɚ ɜ ɮɨɪɦɭɥɭ (3) ɢ ɜɵɱɢɫɥɢɦ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ: 

 

6

0,715 0,14
Re 21526,881 21527

4,65 10−


= = 


. 

 
ɉɪɢ Re 2320  ɫɨɯɪɚɧɹɟɬɫɹ ɥɚɦɢɧɚɪɧɵɣ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɧɟɮɬɢ. ɉɪɢ 

Re>2320 ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɧɟɮɬɢ ɫɬɚɧɨɜɢɬɫɹ ɬɭɪɛɭɥɟɧɬɧɵɦ. 
Ⱦɥɹ ɧɚɲɟɝɨ ɪɚɫɱɟɬɚ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɧɟɮɬɢ – ɬɭɪɛɭɥɟɧɬɧɵɣ. 
ɋɭɳɟɫɬɜɭɟɬ 3 ɡɨɧɵ ɬɪɟɧɢɹ ɩɪɢ ɬɭɪɛɭɥɟɧɬɧɨɦ ɪɟɠɢɦɟ ɬɟɱɟɧɢɹ: 
- ɡɨɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɢɯ ɬɪɭɛ (ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ  ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ Re ); 
- ɡɨɧɚ ɫɦɟɲɚɧɧɨɝɨ ɬɪɟɧɢɹ (  ɡɚɜɢɫɢɬ ɨɬ Re ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ          

ɲɟɪɨɯɨɜɚɬɨɫɬɢ  ); 
- ɡɨɧɚ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɬɪɟɧɢɹ (  ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ  ). 
ɉɟɪɟɯɨɞɧɵɟ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɹɜɥɹɸɬɫɹ ɝɪɚɧɢɰɚɦɢ ɡɨɧ ɬɪɟɧɢɹ. 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɨɧɵ ɬɪɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɩɟɪɟɯɨɞɧɵɟ ɱɢɫɥɚ 
Ɋɟɣɧɨɥɶɞɫɚ ɩɨ ɮɨɪɦɭɥɚɦ (4) ɢ (5) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 

.1

10
Re

ɫɬ 
= , (4) 

 

.2

500
Re

ɫɬ 
= , (5) 

 
ɝɞɟ   – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ, ɟɞ. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6): 
 

эK

d
 = , (6) 

 
ɝɞɟ эK – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ, ɦɦ. Ɂɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɬɪɭɛɵ ɢ ɫɨɫɬɨɹɧɢɹ 
ɬɪɭɛɵ (ɬɚɛɥɢɰɚ 7); 

d  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2). 
 

Ɍɚɛɥɢɰɚ 7 – ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ (ɞɚɧɧɵɟ Ⱥ. Ⱦ. Ⱥɥɶɬɲɭɥɹ) 
ȼɢɞ ɬɪɭɛɵ ɋɨɫɬɨɹɧɢɟ ɬɪɭɛɵ эK , ɦɦ. 

Ȼɟɫɲɨɜɧɵɟ ɫɬɚɥɶɧɵɟ ɇɨɜɵɟ, ɱɢɫɬɵɟ 
0,01 0,02

0,014


 

ɋɜɚɪɧɵɟ ɫɬɚɥɶɧɵɟ ɇɨɜɵɟ, ɱɢɫɬɵɟ 
0,03 0,12

0,075


 

ɋɜɚɪɧɵɟ ɫɬɚɥɶɧɵɟ 
ɋ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɤɨɪɪɨɡɢɟɣ 

ɩɨɫɥɟ ɨɱɢɫɬɤɢ 
0,1 0,2

0,15


 

ɋɜɚɪɧɵɟ ɫɬɚɥɶɧɵɟ 
ɉɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

0,15 0,3

0,2


 

ɋɜɚɪɧɵɟ ɫɬɚɥɶɧɵɟ ɍɦɟɪɟɧɧɨ ɡɚɪɠɚɜɟɜɲɢɟ 
0,3 0,7

0,5


 

ɋɜɚɪɧɵɟ ɫɬɚɥɶɧɵɟ ɋɬɚɪɵɟ ɡɚɪɠɚɜɟɜɲɢɟ 
0,8 1,5

1


 

ɋɜɚɪɧɵɟ ɫɬɚɥɶɧɵɟ ɋɢɥɶɧɨ ɡɚɪɠɚɜɟɜɲɢɟ 
2 4

3


 

ɉɨɥɢɷɬɢɥɟɧɨɜɵɟ  –––––––––––––––––––––––– 
0,0015 0,005

0,00325


 

 ɉɪɢɦɟɱɚɧɢɟ: ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɭɤɚɡɚɧɵ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɢ. 
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ɋɬɚɥɶɧɚɹ ɬɪɭɛɚ ɜ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɹɜɥɹɟɬɫɹ ɛɟɫɲɨɜɧɨɣ ɢ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ 
ɩɨ ȽɈɋɌ 550 – 75. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,014эK = ɦɦ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (6) ɢ ɜɵɱɢɫɥɢɦ: 
 

.

0,014
0,1.

0,14
э

ɫɬ
K

d
 = = =  

 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (4) ɢ (5) ɢ ɜɵɱɢɫɥɢɦ: 
 

1

10
Re 100,

0,1
= =  

 

2

500
Re 5000.

0,1
= =  

 
ɍɫɥɨɜɢɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɡɨɧ ɬɪɟɧɢɹ ɬɚɤɨɜɵ: 
- ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɢɯ ɬɪɭɛ: 12320 Re Re  , ɩɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ȼɥɚɡɢɭɫɚ (7): 
 

0,25

0,3164

Re
 = , (7) 

 
ɝɞɟ Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, Re 21527, ɟɞ.  

- ɫɦɟɲɚɧɧɨɝɨ ɬɪɟɧɢɹ: 1 2Re Re Re  , ɩɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥɥɶɬɲɭɥɹ (8): 

 
0,25

68
0,11 ,

Re
  =  + 

 
 (8) 

 
ɝɞɟ   – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5); 

Re – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (7). 
- ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɬɪɟɧɢɹ: 2Re Re , ɩɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɒɢɮɪɢɧɫɨɧɚ (9): 
 

0,250,11 , =   (9) 

 
ɝɞɟ   – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5). 
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ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɥɭɱɢɥɚɫɶ ɡɨɧɚ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɬɪɟɧɢɹ, ɬɚɤ ɤɚɤ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 21527 5000.   

Ⱦɥɹ ɤɜɚɞɪɚɬɢɱɧɨɣ ɡɨɧɵ ɬɪɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ ɒɢɮɪɢɧɫɨɧɚ (9): 

 
0,25

. 0,11 0,1 0,062.ɫɬ =  =  

 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɩɨ ɞɥɢɧɟ. Ɍɚɤ ɤɚɤ 

ɬɪɭɛɚ ɢɦɟɟɬ ɤɪɭɝɥɨɟ ɫɟɱɟɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ Ⱦɚɪɫɢ-
ȼɟɣɫɛɚɯɚ (10) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ: 

 
2

.

2
ɫɪL

h
d g





 = 

 
, (10) 

 
ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɟɞ; 

L  – ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, 1000 ɦ;L =  

.ɫɪ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3); 
d  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2); 
g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, 29,807 ɦ/ɫ .g =  

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (10) ɢ ɜɵɱɢɫɥɢɦ: 
 

2

.

1000 0,715
0,062 11,543 ɦ.

0,14 2 9,807ɫɬh


 =  =
 

 

 
ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɟɪɟɜɟɞɟɦ ɜ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (11): 

 

20 ɋp g h  =   , (11) 

 

ɝɞɟ 20 ɋ   – ɩɥɨɬɧɨɫɬɶ ɫɵɪɨɣ ɧɟɮɬɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 ɋ , 3
20 803,1 ɤɝ/ɦ ;ɋ  =  

g  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (10); 
h  – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, 11,543ɦ.h =  

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (11) ɢ ɩɟɪɟɜɟɞɟɦ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ: 

 

. 803,1 9,807 11,543 90912,688 ɉɚ 0,9 ɚɬɦ.ɫɬp =   =   
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3.2 Ɋɚɫɱɟɬ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɨɫɬɚɸɬɫɹ ɬɚɤɢɦɢ ɠɟ, 

ɤɚɤ ɢ ɞɥɹ ɪɚɫɱɟɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟ ɢɡɦɟɧɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
- ɫɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 
- ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɫɵɪɨɣ ɧɟɮɬɢ. 
- ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ. 
ɗɤɜɢɜɚɥɟɧɬɧɭɸ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɞɥɹ ɉȺɌ ɩɪɢɧɢɦɚɟɦ ɤɚɤ ɲɟɪɨɯɨɜɚɬɨɫɬɶ 

ɞɥɹ ɬɪɭɛ ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ, ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 7. 
ɉɨɞɫɬɚɜɢɦ ɱɢɫɥɚ ɜ ɮɨɪɦɭɥɭ (6) ɢ ɜɵɱɢɫɥɢɦ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɉȺɌ: 
 

0,00325
0,023.

0,14ɉАɌ = =   

 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (4) ɢ (5) ɢ ɜɵɱɢɫɥɢɦ ɩɟɪɟɯɨɞɧɵɟ ɱɢɫɥɚ 

Ɋɟɣɧɨɥɶɞɫɚ: 
 

1

10
Re 434,783 435

0,023ɉАɌ
= =  . 

 

2

500
Re 21739,130 21739.

0,023ɉАɌ
= =   

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨɥɭɱɢɥɚɫɶ ɡɨɧɚ ɫɦɟɲɚɧɧɨɝɨ ɬɪɟɧɢɹ, ɬɚɤ ɤɚɤ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 435 21527 21739.   
Ⱦɥɹ ɡɨɧɵ ɫɦɟɲɚɧɧɨɝɨ ɬɪɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥɥɶɬɲɭɥɹ (8): 
 

0,25
68

0,11 0,023 0,044.
21527ɉАɌ  =  + = 

 
 

 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ Ⱦɚɪɫɢ-ȼɟɣɫɛɚɯɚ (10): 

 
21000 0,715

0,044 8,192 ɦ.
0,14 2 9,807ɉАɌh


 =  =

 
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ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɟɪɟɜɟɞɟɦ ɜ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (11): 
 

803,1 9,807 8,192 64520,206 ɉɚ 0,64 ɚɬɦ.ɉАɌp =   =   

 
Ɉɩɪɟɞɟɥɢɦ ɩɪɨɰɟɧɬ ɫɨɤɪɚɳɟɧɢɹ ɩɨɬɟɪɶ ɧɚ ɬɪɟɧɢɟ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɩɨ ɮɨɪɦɭɥɟ (12): 
 

.

.

100%ɫɬ ɉАɌ

ɫɬ

p p

p

 −



,  (12) 

 
ɝɞɟ .ɫɬp  – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ, 

. 0,9 ɚɬɦ;ɫɬp   

ɉАɌp  – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ, 
0,64 ɚɬɦ.ɉАɌp   

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (12) ɢ ɜɵɱɢɫɥɢɦ: 
 
0,90 0,64

100% 28,889%
0,90

−
 =  

 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɫɧɢɡɢɥɢɫɶ ɧɚ 28,89 %. 
ɂɫɯɨɞɹ ɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɫɥɟɞɭɟɬ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɜɦɟɫɬɨ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɚɤ ɤɚɤ 
ɭɦɟɧɶɲɚɸɬɫɹ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɩɨ ɞɥɢɧɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ 
ɷɮɮɟɤɬɨɦ.  

Ȼɥɚɝɨɞɚɪɹ ɭɦɟɧɶɲɟɧɢɸ ɩɨɬɟɪɶ ɧɚɩɨɪɚ, ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɷɤɨɧɨɦɢɢ ɮɢɧɚɧɫɨɜɵɯ ɫɪɟɞɫɬɜ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɧɚɫɨɫɨɜ ɫ ɦɟɧɶɲɢɦɢ 
ɧɚɩɨɪɧɨ-ɪɚɫɯɨɞɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ ɫɱɟɬ ɷɤɨɧɨɦɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ.  

 
4 Ɉɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ  
 
4.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɢ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɧɚ ɬɪɚɫɫɟ 
 
ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɡɚɤɪɟɩɥɟɧɢɹ ɛɭɞɭɳɟɣ 

ɬɪɚɫɫɵ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɉȺɌ ɧɚ ɦɟɫɬɧɨɫɬɢ, ɪɚɫɱɢɫɬɤɢ ɬɪɚɫɫɵ ɨɬ ɥɟɫɚ ɢɥɢ ɞɪɭɝɢɯ 
ɩɪɟɩɹɬɫɬɜɢɣ, ɩɨɞɝɨɬɨɜɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɥɨɳɚɞɨɤ, ɧɚɫɵɩɟɣ, ɞɪɟɧɚɠɧɵɯ 
ɤɚɧɚɜ ɢ ɬ.ɞ. 
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Ɍɪɚɫɫɚ ɉȺɌ ɪɚɡɥɢɱɧɵɯ ɧɚɡɧɚɱɟɧɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
- ɬɪɭɛɨɩɪɨɜɨɞ ɫ ɨɬɜɨɞɚɦɢ, ɡɚɩɨɪɧɨɣ, ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɨɣ ɢ 

ɩɟɪɟɯɨɞɚɦɢ ɱɟɪɟɡ ɟɫɬɟɫɬɜɟɧɧɵɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɩɪɟɩɹɬɫɬɜɢɹ; 
- ɥɢɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɜɹɡɢ, ɬɟɥɟɦɟɯɚɧɢɤɢ ɢ Ʉɂɉ; 
- ɞɨɪɨɝɢ ɢ ɩɨɞɴɟɡɞɵ ɤ ɧɢɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɞɨɥɶ ɉȺɌ; 
- ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɭɡɥɨɜ ɭɫɬɚɧɨɜɤɢ 

ɡɚɩɨɪɧɨɣ ɢ ɞɪɭɝɨɣ ɚɪɦɚɬɭɪɵ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 
ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɡɟɦɥɢ ɢ ɥɟɫɧɵɟ ɭɝɨɞɶɹ, ɩɨɜɪɟɠɞɟɧɧɵɟ ɩɪɢ 

ɪɚɛɨɬɚɯ ɩɨ ɩɪɨɤɥɚɞɤɟ ɢɥɢ ɪɟɦɨɧɬɭ ɉȺɌ ɢ ɞɪɭɝɢɯ ɪɚɛɨɬɚɯ, ɩɪɢ ɤɨɬɨɪɵɯ 
ɧɚɪɭɲɚɟɬɫɹ ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ, ɩɨ «Ɉɫɧɨɜɚɦ ɡɟɦɟɥɶɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ» ɢ 
ɞɟɣɫɬɜɭɸɳɢɦ ɋɇɢɉ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɵ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɩɪɢɝɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. 

Ɂɟɦɟɥɶɧɵɟ ɭɱɚɫɬɤɢ, ɨɬɜɨɞɢɦɵɟ ɞɥɹ ɬɪɚɫɫɵ ɉȺɌ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɨɟɤɬɨɦ 
ɢ ɨɮɨɪɦɥɹɸɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɟ ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 

Ɍɪɚɫɫɚ ɉȺɌ, ɩɪɨɤɥɚɞɵɜɚɟɦɚɹ ɩɨɞɡɟɦɧɨ, ɞɨɥɠɧɚ ɨɛɨɡɧɚɱɚɬɶɫɹ ɡɧɚɤɚɦɢ 
ɜɵɫɨɬɨɣ 1,5...2,0 ɦɟɬɪɚ ɱɟɪɟɡ ɤɚɠɞɵɣ ɤɢɥɨɦɟɬɪ ɢ ɜ ɦɟɫɬɚɯ ɩɨɜɨɪɨɬɚ ɬɪɚɫɫɵ. 
Ⱦɚɧɧɵɟ ɡɧɚɤɢ ɭɤɚɡɵɜɚɸɬ ɨɫɶ ɬɪɭɛɵ, ɤɢɥɨɦɟɬɪ ɢ ɩɢɤɟɬ ɬɪɚɫɫɵ, ɚ ɬɚɤɠɟ ɧɨɦɟɪ 
ɬɟɥɟɮɨɧɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɹɬɶ: 

- ɧɚ ɩɪɚɜɢɥɶɧɨɫɬɶ ɡɚɤɪɟɩɥɟɧɢɹ ɬɪɚɫɫɵ ɢ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɧɚɥɢɱɢɟ 
ɜɵɫɨɬɧɵɯ ɪɟɩɟɪɨɜ ɢ ɫɬɜɨɪɧɵɯ ɡɧɚɤɨɜ ɧɚ ɭɝɥɚɯ ɩɨɜɨɪɨɬɚ ɢ ɩɪɹɦɨɥɢɧɟɣɧɵɯ 
ɭɱɚɫɬɤɚɯ ɬɪɚɫɫɵ; 

- ɤɨɧɬɪɨɥɸ ɪɚɛɨɬ ɩɨ ɪɚɫɱɢɫɬɤɟ ɬɪɚɫɫ ɨɬ ɥɟɫɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɟɤɬɚ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɥɟɫɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ; 

- ɤɨɧɬɪɨɥɸ ɡɚ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɮɚɤɬɢɱɟɫɤɢɯ ɨɬɦɟɬɤɚɦ ɢ 
ɲɢɪɢɧɟ ɩɥɚɧɢɪɭɟɦɨɣ ɩɨɥɨɫɵ, ɨɫɨɛɟɧɧɨ ɜ ɡɨɧɟ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɣ; 

- ɤɨɧɬɪɨɥɸ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɤɪɭɬɢɡɧɟ ɨɬɤɨɫɨɜ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɩɨɥɨɤ, ɧɚɫɵɩɟɣ, ɭɫɬɪɨɣɫɬɜɟ ɧɚɝɨɪɧɵɯ 

ɢ ɞɪɟɧɚɠɧɵɯ ɤɚɧɚɜ; 
- ɜɟɥɢɱɢɧɟ ɭɤɥɨɧɨɜ, ɲɢɪɢɧɟ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢ ɪɚɞɢɭɫɚɦ ɩɨɜɨɪɨɬɨɜ; 
- ɧɚɥɢɱɢɸ ɪɚɡɴɟɡɞɨɜ; 
- ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɜɪɟɦɟɧɧɵɯ ɢ ɪɟɦɨɧɬɟ 

ɩɨɫɬɨɹɧɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ; 
- ɦɨɳɧɨɫɬɢ, ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɟɧɧɨɦɭ ɫɨɫɬɚɜɭ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ 

ɩɨɱɜɵ. 
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ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɹ, ɩɪɨɜɨɞɹɳɚɹ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɚ ɩɪɨɢɡɜɟɫɬɢ ɤɨɧɬɪɨɥɶ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ 
ɨɫɧɨɜɵ ɢ ɬɨɱɟɤ ɧɢɜɟɥɢɪɨɜɚɧɢɹ. 

Ƚɨɬɨɜɚɹ ɬɪɚɫɫɚ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ ɩɨ ɚɤɬɭ. 
ɉɨ ɩɪɨɟɤɬɧɵɦ ɪɟɲɟɧɢɹɦ ɨɩɪɟɞɟɥɹɸɬ ɫɩɨɫɨɛɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɦɥɹɧɵɯ 

ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɨɧɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɚɦ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɨɩɟɪɚɰɢɹɦɢ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɟɝɭɥɹɪɧɨɦ 
ɧɚɛɥɸɞɟɧɢɢ ɢ ɩɪɨɜɟɪɤɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɨɟɤɬɧɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɨɣ ɨɩɟɪɚɰɢɢ (ɩɪɨɰɟɫɫɚ) 
ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ 
ɢɫɩɨɥɧɢɬɟɥɹɦɢ, ɛɪɢɝɚɞɢɪɚɦɢ, ɦɚɫɬɟɪɚɦɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦɢ ɤɨɧɬɪɨɥɟɪɚɦɢ. 

ɉɪɢɛɨɪɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɪɨɫɬɟɣɲɢɯ ɳɭɩɨɜ ɢ ɲɚɛɥɨɧɨɜ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɢɦɟɬɶ ɭɬɜɟɪɠɞёɧɧɵɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ 
ɩɚɫɩɨɪɬɚ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

ȼɵɹɜɥɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɵ, ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɨɜ ɢ 
ɬɪɟɛɨɜɚɧɢɣ ɨɬɞɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɧɫɬɪɭɤɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɪɚɜɥɟɧɵ ɞɨ ɧɚɱɚɥɚ ɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬ. 

Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
- ɩɪɨɜɟɪɤɭ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɟɪɟɧɨɫɚ ɮɚɤɬɢɱɟɫɤɨɣ ɨɫɢ ɬɪɚɧɲɟɢ ɢ ɟё 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɧɨɦɭ ɩɨɥɨɠɟɧɢɸ; 
- ɩɪɨɜɟɪɤɭ ɨɬɦɟɬɨɤ ɢ ɲɢɪɢɧɵ ɩɨɥɨɫɵ ɞɥɹ ɪɚɛɨɬ ɪɨɬɨɪɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ (ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ); 
- ɩɪɨɜɟɪɤɭ ɩɪɨɮɢɥɹ ɞɧɚ ɬɪɚɧɲɟɢ ɫ ɡɚɦɟɪɨɦ ɟё ɝɥɭɛɢɧɵ ɢ ɩɪɨɟɤɬɧɵɯ 

ɨɬɦɟɬɨɤ, ɩɪɨɜɟɪɤɭ ɲɢɪɢɧɵ ɬɪɚɧɲɟɢ ɩɨ ɞɧɭ; 
- ɩɪɨɜɟɪɤɭ ɨɬɤɨɫɨɜ ɬɪɚɧɲɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɪɭɤɬɭɪɵ ɝɪɭɧɬɨɜ, 

ɭɤɚɡɚɧɧɨɣ ɜ ɩɪɨɟɤɬɟ; 
- ɩɪɨɜɟɪɤɭ ɬɨɥɳɢɧɵ ɫɥɨɹ ɩɨɞɫɵɩɤɢ ɧɚ ɞɧɟ ɬɪɚɧɲɟɢ ɢ ɬɨɥɳɢɧɵ ɫɥɨɹ 

ɩɪɢɫɵɩɤɢ ɉȺɌ ɦɹɝɤɢɦ ɝɪɭɧɬɨɦ; 
- ɤɨɧɬɪɨɥɶ ɬɨɥɳɢɧɵ ɫɥɨɹ ɡɚɫɵɩɤɢ ɢ ɨɛɜɚɥɨɜɚɧɢɹ ɉȺɌ ɝɪɭɧɬɨɦ; 
- ɩɪɨɜɟɪɤɭ ɨɬɦɟɬɤɢ ɜɟɪɯɚ ɧɚɫɵɩɢ ɟё ɲɢɪɢɧɵ ɢ ɤɪɭɬɢɡɧɵ ɨɬɤɨɫɨɜ; 
- ɩɪɨɜɟɪɤɭ ɢɡɦɟɧɟɧɢɹ ɮɚɤɬɢɱɟɫɤɢɯ ɪɚɞɢɭɫɨɜ ɤɪɢɜɢɡɧɵ ɬɪɚɧɲɟɣ ɧɚ 

ɭɱɚɫɬɤɚɯ ɩɨɜɨɪɨɬɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɤɪɢɜɵɯ. 
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ɋ ɰɟɥɶɸ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɫɦɟɧɧɵɣ ɬɟɦɩ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɲɟɢ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɦɟɧɧɨɦɭ 
ɬɟɦɩɭ ɪɚɛɨɬ, ɪɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɢ ɜ ɡɚɞɟɥ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɪɢёɦɤɭ ɡɚɤɨɧɱɟɧɧɵɯ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɥɭɠɛɚ ɤɚɱɟɫɬɜɚ ɫ 
ɨɛɹɡɚɬɟɥɶɧɨɣ ɩɪɢёɦɤɨɣ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɡɟɦɥɹɧɵɯ ɫɨɨɪɭɠɟɧɢɣ: 

- ɲɢɪɢɧɟ ɬɪɚɧɲɟɢ ɩɨ ɞɧɭ; 
- ɝɥɭɛɢɧɟ ɬɪɚɧɲɟɢ; 
- ɜɟɥɢɱɢɧɟ ɨɬɤɨɫɨɜ; 
- ɩɪɨɮɢɥɸ ɬɪɚɧɲɟɢ; 
- ɨɬɦɟɬɤɟ ɜɟɪɯɚ ɧɚɫɵɩɢ ɩɪɢ ɡɚɫɵɩɤɟ ɫ ɨɮɨɪɦɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ; 
ɉɪɢёɦɤɚ ɡɟɦɥɹɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɦɢɫɫɢɹɦɢ ɩɪɢ ɫɞɚɱɟ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɜɫɟɣ ɉȺɌ (ɨɛɴɟɤɬɚ). 
ɉɪɢ ɫɞɚɱɟ ɡɚɤɨɧɱɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɫɬɪɨɢɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ (ɝɟɧɟɪɚɥɶɧɵɣ 

ɩɨɞɪɹɞɱɢɤ) ɨɛɹɡɚɧɚ ɩɪɟɞɫɬɚɜɢɬɶ ɡɚɤɚɡɱɢɤɭ ɚɤɬɵ ɩɪɢёɦɤɢ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ 
ɜɫɸ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ. 

 
4.2 Ɋɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɢ 
 
ɉɪɨɟɤɬɨɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ ɬɪɚɫɫɵ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ 

ɞɪɭɝɢɯ ɭɫɥɨɜɢɣ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɚɡɦɟɪɵ ɬɪɚɧɲɟɢ. ɉɪɢ ɷɬɨɦ ɬɚɤɠɟ 
ɭɱɢɬɵɜɚɟɬɫɹ ɧɚɡɧɚɱɟɧɢɟ ɉȺɌ ɢ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɝɢɛɤɢɯ ɬɪɭɛ, ɜɯɨɞɹɳɢɯ ɜ 
ɫɨɫɬɚɜ ɉȺɌ. 

Ɍɪɚɧɲɟɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɟɧɤɢ ɢ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɝɥɭɛɨɤɨɣ, 
ɱɬɨɛɵ ɜ ɧɟɣ ɦɨɠɧɨ ɛɵɥɨ ɭɥɨɠɢɬɶ ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɩɟɫɤɚ ɢɥɢ ɦɹɝɤɨɣ ɩɨɱɜɵ 
ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,15 ɦ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). ɉɪɢ ɜɵɤɚɩɵɜɚɧɢɢ ɬɪɚɧɲɟɢ 
ɝɪɭɧɬ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ ɩɨ ɨɞɧɭ ɫɬɨɪɨɧɭ ɬɪɚɧɲɟɢ, ɨɫɜɨɛɨɠɞɚɹ ɞɪɭɝɭɸ 
ɫɬɨɪɨɧɭ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɉȺɌ. 

ȿɫɥɢ ɬɪɚɫɫɚ ɉȺɌ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɜ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞɚɯ, ɬɨ ɫɥɨɣ ɪɵɯɥɨɝɨ 
ɝɪɭɧɬɚ ɫɧɢɦɚɟɬɫɹ ɧɚ ɜɫɸ ɟɝɨ ɝɥɭɛɢɧɭ ɞɨ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ. ɗɬɨɬ ɫɧɹɬɵɣ 
ɜɫɤɪɵɲɧɨɣ ɝɪɭɧɬ ɜɩɨɫɥɟɞɫɬɜɢɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɢ ɡɚɫɵɩɤɟ ɬɪɚɧɲɟɢ. 

ȿɫɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ 
ɩɪɨɤɥɚɞɤɢ ɉȺɌ ɬɪɟɛɭɸɬ ɟё ɢɡɝɢɛɚ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɞɢɭɫɚ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɩɚɫɩɨɪɬɨɦ ɢɡɞɟɥɢɹ. ɍɤɥɚɞɵɜɚɬɶ 
ɉȺɌ ɜ ɦɟɧɶɲɢɣ ɪɚɞɢɭɫ, ɱɟɦ ɭɤɚɡɚɧɨ ɜ ɩɚɫɩɨɪɬɟ ɡɚɩɪɟɳɟɧɨ. ɗɬɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɪɚɧɲɟɢ. 

Ɏɚɤɬɢɱɟɫɤɢɟ ɪɚɞɢɭɫɵ ɩɨɜɨɪɨɬɚ ɬɪɚɧɲɟɢ ɜ ɩɥɚɧɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɬɟɨɞɨɥɢɬɨɦ. 
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ɋɨɨɬɜɟɬɫɬɜɢɟ ɨɬɦɟɬɨɤ ɞɧɚ ɬɪɚɧɲɟɢ ɩɪɨɟɤɬɧɨɦɭ ɩɪɨɮɢɥɸ ɩɪɨɜɟɪɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ. ɇɢɜɟɥɢɪɨɜɤɚ ɞɧɚ ɬɪɚɧɲɟɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɦɟɬɨɞɚɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ. Ɏɚɤɬɢɱɟɫɤɚɹ ɨɬɦɟɬɤɚ ɞɧɚ 
ɬɪɚɧɲɟɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ, ɝɞɟ ɭɤɚɡɚɧɵ ɩɪɨɟɤɬɧɵɟ ɨɬɦɟɬɤɢ ɜ 
ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ.  

Ʉɨɧɬɪɨɥɶ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɟɪɟɧɨɫɚ ɨɫɢ ɬɪɚɧɲɟɢ ɜ ɩɥɚɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɬɟɨɞɨɥɢɬɨɦ ɫ ɩɪɢɜɹɡɤɨɣ ɤ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ. 

ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɞɥɹ ɩɪɨɯɨɞɚ ɪɨɬɨɪɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɩɪɨɦɟɪɨɦ ɫɬɚɥɶɧɨɣ ɥɟɧɬɨɣ ɢɥɢ ɪɭɥɟɬɤɨɣ. Ɉɬɦɟɬɤɢ ɩɨɥɨɫɵ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ 
ɧɢɜɟɥɢɪɨɦ. 

ɒɢɪɢɧɚ ɬɪɚɧɲɟɢ ɩɨ ɞɧɭ ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɭɱɚɫɬɤɚɯ ɛɚɥɚɧɫɢɪɨɜɤɢ, ɚ ɬɚɤɠɟ 
ɧɚ ɭɱɚɫɬɤɚɯ ɤɪɢɜɵɯ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɲɚɛɥɨɧɚɦɢ, ɨɩɭɫɤɚɟɦɵɦɢ ɜ ɬɪɚɧɲɟɸ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ ɞɨ ɫɬɟɧɤɢ ɬɪɚɧɲɟɢ ɩɨ ɞɧɭ ɧɚ ɫɭɯɢɯ 
ɭɱɚɫɬɤɚɯ ɬɪɚɫɫɵ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɩɨɥɨɜɢɧɵ ɩɪɨɟɤɬɧɨɣ ɲɢɪɢɧɵ ɬɪɚɧɲɟɢ, 
ɢ ɧɟ ɩɪɟɜɵɲɚɬɶ ɟё ɛɨɥɟɟ ɱɟɦ ɧɚ 200 ɦɦ, ɧɚ ɨɛɜɨɞɧёɧɧɵɯ ɢ ɡɚɛɨɥɨɱɟɧɧɵɯ 
ɭɱɚɫɬɤɚɯ – ɛɨɥɟɟ ɱɟɦ ɧɚ 400 ɦɦ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶ 
ɷɬɢɯ ɪɚɛɨɬ. ɉɨ ɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ (ɷɬɚɩɨɜ) ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɞɨɤɭɦɟɧɬɵ ɧɚ ɢɯ ɩɪɢёɦɤɭ (ɩɪɢёɦɤɚ ɩɨɫɬɟɥɢ ɢ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ 
ɞɧɚ ɬɪɚɧɲɟɢ, ɩɪɢɫɵɩɤɭ, ɡɚɫɵɩɤɭ, ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɢ ɬ.ɩ.). 

Ɉɬɦɟɬɤɢ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɨɣ ɩɨɥɨɫɵ ɤɨɧɬɪɨɥɢɪɭɸɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ 
ɧɢɜɟɥɢɪɨɜɚɧɢɟɦ. Ɏɚɤɬɢɱɟɫɤɚɹ ɨɬɦɟɬɤɚ ɩɨɥɨɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ, ɝɞɟ 
ɜ ɩɪɨɟɤɬɟ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɡɟɦɟɥɶ ɭɤɚɡɚɧɚ ɩɪɨɟɤɬɧɚɹ ɨɬɦɟɬɤɚ. 

Ɏɚɤɬɢɱɟɫɤɚɹ ɨɬɦɟɬɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɩɪɨɟɤɬɧɨɣ ɢ ɧɟ ɩɪɟɜɵɲɚɬɶ ɟё 
ɛɨɥɟɟ ɱɟɦ ɧɚ 100 ɦɦ. 

ɇɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɡɟɦɥɹɯ ɫ ɩɨɦɨɳɶɸ ɲɚɛɥɨɧɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɜɵɫɨɬɚ ɜɚɥɢɤɚ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɩɪɨɟɤɬɧɨɣ ɢ ɩɪɢ ɷɬɨɦ ɧɟ 
ɩɪɟɜɵɲɚɬɶ ɩɪɨɟɤɬɧɭɸ ɜɵɫɨɬɭ ɧɚ ɜɟɥɢɱɢɧɭ ɛɨɥɟɟ 200 ɦɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɉȺɌ ɞɨ ɤɪɚɹ ɧɚɫɵɩɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɪɭɥɟɬɤɨɣ. 
Ʉɪɭɬɢɡɧɚ ɨɬɤɨɫɨɜ ɧɚɫɵɩɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɲɚɛɥɨɧɨɦ. 

ɍɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɨɜ ɧɚɫɵɩɢ ɩɪɨɬɢɜ ɩɪɨɟɤɬɧɵɯ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ, 
ɱɟɦ ɧɚ 5 %, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɥɳɢɧɵ ɫɥɨɹ ɝɪɭɧɬɚ ɧɚɞ ɉȺɌ ɧɚ ɭɱɚɫɬɤɚɯ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɩɭɤɥɵɯ ɤɪɢɜɵɯ, ɝɞɟ ɭɦɟɧɶɲɟɧɢɹ ɫɥɨɹ ɡɚɫɵɩɤɢ ɧɚɞ ɉȺɌ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɉȺɌ ɜ ɛɨɥɨɬɢɫɬɵɯ ɢ ɧɟɭɫɬɨɣɱɢɜɵɯ ɝɪɭɧɬɚɯ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɤɨɩɚɬɶ ɞɨɫɬɚɬɨɱɧɨ ɝɥɭɛɨɤɭɸ ɬɪɚɧɲɟɸ, ɱɬɨɛɵ ɧɚɣɬɢ ɭɫɬɨɣɱɢɜɵɣ 
ɝɪɭɧɬ, ɞɥɹ ɭɤɥɚɞɤɢ ɧɚ ɧɟɝɨ ɉȺɌ. 

ɍɤɪɟɩɢɬɶ ɛɨɥɨɬɢɫɬɵɣ ɝɪɭɧɬ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɭɤɥɚɞɵɜɚɟɦɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɬɚɤɢɯ ɤɚɤ ɝɟɨɬɟɤɫɬɢɥɶ. 
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4.3 ɉɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 
 
ɉɨɞɡɟɦɧɚɹ ɩɪɨɤɥɚɞɤɚ ɉȺɌ ɞɨɥɠɧɚ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ 

ɧɟɮɬɟɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 
ɋɨɨɪɭɠɟɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɧɚɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɥɠɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɜ 

ɦɚɥɨɧɚɫɟɥёɧɧɵɯ ɪɚɣɨɧɚɯ, ɧɚ ɧɟɭɫɬɨɣɱɢɜɵɯ ɝɪɭɧɬɚɯ ɢɥɢ ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ 
ɩɪɟɩɹɬɫɬɜɢɹ, ɩɪɟɝɪɚɞɵ, ɜ ɭɱɚɫɬɤɚɯ, ɝɞɟ ɧɟɜɨɡɦɨɠɧɨ ɩɪɨɥɨɠɢɬɶ ɬɪɭɛɨɩɪɨɜɨɞ 
ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɢɡ-ɡɚ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɜ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ. 
ɇɚɞɡɟɦɧɚɹ ɩɪɨɤɥɚɞɤɚ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɫɧɨɜɚɧɚ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɭɱɚɹ. 

ɋɨɨɪɭɠɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ 
ɜɫɟɯ ɝɪɭɧɬɚɯ (ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɯ, ɝɥɢɧɢɫɬɵɯ, ɫɨɥɨɧɱɚɤɚɯ, ɩɟɫɱɚɧɢɤɚɯ, 
ɬɨɪɮɹɧɢɤɚɯ, ɢɡɜɟɫɬɧɹɤɚɯ ɢ ɡɚɛɨɥɨɱɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ). 

ɇɚ ɭɱɚɫɬɤɚɯ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɛɨɥɨɬ, 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɥɭɡɚɝɥɭɛɥёɧɧɚɹ ɭɤɥɚɞɤɚ ɉȺɌ ɜ ɧɚɫɵɩɢ, ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ 
ɬɪɚɧɲɟɢ ɫɨɫɬɚɜɥɹɟɬ 0,7 ɞɢɚɦɟɬɪɚ ɝɢɛɤɢɯ ɬɪɭɛ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɉȺɌ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɢɛɤɢɯ ɬɪɭɛ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɉȺɌ, ɞɨɥɠɟɧ 
ɨɩɪɟɞɟɥɹɬɶɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱёɬɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɧɨɪɦɚɦɢ.  

Ƚɥɭɛɢɧɚ ɡɚɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɟɠɢɦɚ ɩɟɪɟɤɚɱɤɢ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɟɪɟɤɚɱɢɜɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ. 

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ 
ɫɠɢɠɟɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1.0 ɦɟɬɪɚ, ɚ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɚ ɫɪɟɞ, ɡɚɦɟɪɡɚɸɳɢɯ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɞɨɥɠɧɚ 
ɩɪɢɧɢɦɚɬɶɫɹ ɧɚ 0,5 ɦɟɬɪɚ ɧɢɠɟ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. 

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ 
ɩɪɟɫɧɨɣ ɜɨɞɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.04.02-84. Ƚɥɭɛɢɧɚ 
ɡɚɥɨɠɟɧɢɹ ɉȺɌ, ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɩɥɚɫɬɨɜɵɟ ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ, ɚ ɬɚɤɠɟ ɩɨɱɜɟɧɧɵɯ ɢ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

ɋɨɜɦɟɫɬɧɚɹ ɡɚɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ ɉȺɌ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ 
ɨɞɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫ ɭɫɥɨɜɧɵɦ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ. Ʉɨɥɢɱɟɫɬɜɨ ɉȺɌ, 
ɭɤɥɚɞɵɜɚɟɦɵɯ ɜ ɨɞɧɨɣ ɬɪɚɧɲɟɟ, ɞɨɥɠɧɨ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɩɪɨɟɤɬɨɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɉȺɌ ɩɪɢ ɢɯ ɫɨɜɦɟɫɬɧɨɣ ɡɚɤɥɚɞɤɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɢɡ 
ɭɫɥɨɜɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ 
ɪɟɦɨɧɬɭ, ɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 0,5 ɦɟɬɪɚ. 

ɉɪɢ ɧɟɫɨɜɦɟɫɬɧɨɣ ɭɤɥɚɞɤɟ ɉȺɌ ɨɞɧɨɝɨ ɢɥɢ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ ɜ ɬɪɚɧɲɟɟ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɹɦ ɨɛɟɫɩɟɱɟɧɢɹ 
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ɫɨɯɪɚɧɧɨɫɬɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɉȺɌ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢɥɢ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɪɚɫɫɬɨɹɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ          
ɊȾ 39-132 – 94. 

ɉɨ ɦɨɫɬɚɦ ɠɟɥɟɡɧɵɯ, ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɥɸɛɨɣ ɤɚɬɟɝɨɪɢɢ ɜ ɨɞɧɨɣ 
ɬɪɚɧɲɟɟ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɤɚɛɟɥɹɦɢ ɢ ɞɪɭɝɢɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɩɪɨɤɥɚɞɤɚ 
ɉȺɌ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ. 

ɉɪɢ ɩɟɪɟɫɟɱёɧɧɨɦ ɪɟɥɶɟɮɟ ɦɟɫɬɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜ ɡɚɛɨɥɨɱɟɧɧɵɯ ɦɟɫɬɚɯ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɤɥɚɞɤɚ ɉȺɌ ɜ ɫɩɟɰɢɚɥɶɧɨ ɜɨɡɜɨɞɢɦɵɟ ɡɟɦɟɥɶɧɵɟ ɧɚɫɵɩɢ, 
ɜɵɩɨɥɧɹɟɦɵɟ ɫ ɬɳɚɬɟɥɶɧɵɦ ɩɨɫɥɨɣɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦ 
ɡɚɤɪɟɩɥɟɧɢɟɦ ɝɪɭɧɬɚ. ɉɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɜɨɞɨɬɨɤɨɜ ɜ ɬɟɥɟ ɧɚɫɵɩɟɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɨɞɨɩɪɨɩɭɫɤɚɟɦɵɟ ɨɬɜɟɪɫɬɢɹ. 

ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɉȺɌ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɭɤɥɨɧɚ ɦɟɫɬɧɨɫɬɢ ɫɜɵɲɟ 20 % 
ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɷɤɪɚɧɨɜ ɢ ɩɟɪɟɦɵɱɟɤ 
ɤɚɤ ɢɡ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɝɪɭɧɬɚ (ɧɚɩɪɢɦɟɪ, ɝɥɢɧɢɫɬɨɝɨ), ɬɚɤ ɢ ɢɡ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

Ⱦɥɹ ɉȺɌ, ɭɤɥɚɞɵɜɚɟɦɵɯ ɧɚ ɤɨɫɨɝɨɪɚɯ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 
ɭɫɬɪɨɣɫɬɜɚ ɧɚɝɨɪɧɵɯ ɤɚɧɚɜ ɞɥɹ ɨɬɜɨɞɚ ɨɬ ɧɢɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɜɛɥɢɡɢ ɬɪɚɫɫɵ ɞɟɣɫɬɜɭɸɳɢɯ ɨɜɪɚɝɨɜ ɢ ɩɪɨɜɚɥɨɜ, ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɉȺɌ, ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɯ ɭɤɪɟɩɥɟɧɢɸ. 

ȼ ɦɟɫɬɚɯ ɩɪɨɤɥɚɞɤɢ ɉȺɌ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɞɴёɦɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɦɟɫɬɚɯ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɫ ɡɢɦɧɢɦɢ ɚɜɬɨɞɨɪɨɝɚɦɢ ɢ 
ɥɟɠɧɟɜɵɦɢ ɞɨɪɨɝɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɨɬ 
ɩɨɜɪɟɠɞɟɧɢɣ ɉȺɌ. 

Ɇɟɫɬɚ ɩɟɪɟɟɡɞɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɨɡɧɚɱɟɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɡɧɚɤɚɦɢ. 

ɉɟɪɟɯɨɞɵ ɉȺɌ ɱɟɪɟɡ ɠɟɥɟɡɧɵɟ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ ɦɟɫɬɚɯ ɫ ɧɭɥɟɜɵɦɢ ɨɬɦɟɬɤɚɦɢ ɢ ɜ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ, 
ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɛɨɫɧɨɜɚɧɢɢ, ɜ ɜɵɟɦɤɚɯ ɞɨɪɨɝ. 

ɍɝɨɥ ɩɟɪɟɫɟɱɟɧɢɹ ɉȺɌ ɫ ɠɟɥɟɡɧɵɦɢ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ ɞɨɥɠɟɧ 
ɛɵɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, 90º (ɧɨ ɧɟ ɦɟɧɟɟ 60º). ɉɪɨɤɥɚɞɤɚ ɉȺɌ ɱɟɪɟɡ ɬɟɥɨ ɧɚɫɵɩɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. 

ɍɱɚɫɬɤɢ ɉȺɌ, ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɧɚ ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ ɠɟɥɟɡɧɵɟ ɢ 
ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ ɫ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɦ ɩɨɤɪɵɬɢɟɦ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɢ ɨɛɥɟɝɱёɧɧɨɝɨ ɬɢɩɨɜ, ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜ ɡɚɳɢɬɧɨɦ 
ɤɨɠɭɯɟ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɢɥɢ ɜ ɬɨɧɧɟɥɟ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
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ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɯɨɞɨɜ ɢ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ 
ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɉȺɌ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ ɏɏ ɦɦ. 

Ʉɨɧɰɵ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɞɨɥɠɧɵ ɜɵɜɨɞɢɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ: 
Ⱥ) ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɉȺɌ ɱɟɪɟɡ ɠɟɥɟɡɧɵɟ ɞɨɪɨɝɢ: 
- ɨɬ ɨɫɟɣ ɤɪɚɣɧɢɯ ɩɭɬɟɣ – 25 ɦ, ɧɨ ɧɟ ɦɟɧɟɟ 5 ɦ ɨɬ ɩɨɞɨɲɜɵ ɨɬɤɨɫɚ 

ɧɚɫɵɩɢ ɢ 3 ɦ ɨɬ ɛɪɨɜɤɢ ɨɬɤɨɫɚ ɜɵɟɦɤɢ; 
- ɨɬ ɤɪɚɣɧɟɝɨ ɜɨɞɨɨɬɜɨɞɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ (ɤɸɜɟɬɚ, 

ɧɚɝɨɪɧɨɣ ɤɚɧɚɜɵ, ɪɚɡɪɟɡɚ) – 3 ɦ. 
Ȼ) ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɉȺɌ ɱɟɪɟɡ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ: 
- ɨɬ ɛɪɨɜɤɢ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ – 10 ɦ, ɧɨ ɧɟ ɦɟɧɟɟ 2 ɦ ɨɬ ɩɨɞɨɲɜɵ 

ɧɚɫɵɩɢ. 
ɋɩɨɫɨɛ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɱɟɪɟɡ ɛɨɥɨɬɢɫɬɵɟ ɦɟɫɬɧɨɫɬɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɨɛɨɫɧɨɜɚɧɢɸ, ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 
ɤɨɬɨɪɨɝɨ ɭɱɢɬɵɜɚɸɬɫɹ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɬɢɩ ɬɨɪɮɹɧɨɝɨ 
ɨɫɧɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɵɟ ɦɟɬɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɯɨɞɢɦɨɫɬɶɸ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɩɨ 
ɛɨɥɨɬɚɦ, ɫɨɝɥɚɫɧɨ ɋɇɢɉ ɒ-42 – 80. 

 ɇɚ ɡɚɛɨɥɨɱɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɤɥɚɞɤɭ ɉȺɌ 
ɤɨɪɢɞɨɪɧɵɦ ɦɟɬɨɞɨɦ, ɬɨ ɟɫɬɶ ɜɫɟ ɥɢɧɟɣɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ 
ɩɨɥɨɫɨɣ ɫ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ ɪɚɡɪɵɜɚɦɢ ɦɟɠɞɭ ɧɢɦɢ. 

ɉȺɌ ɧɟɨɛɯɨɞɢɦɨ ɭɤɥɚɞɵɜɚɬɶ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 
ɬɨɪɮɹɧɨɦ ɫɥɨɟ ɢ ɨɛɹɡɚɬɟɥɶɧɨ ɧɚ ɦɢɧɟɪɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɨɣ 
ɧɚɫɵɩɢ, ɤɨɬɨɪɚɹ ɫɨɨɪɭɠɚɟɬɫɹ ɜ ɝɪɚɧɢɰɚɯ ɛɨɥɨɬɚ. Ɍɚɤɠɟ, ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɬɨɪɮ. 

ȼ ɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɨɛɨɫɧɨɜɚɧɢɢ, ɩɪɨɤɥɚɞɤɭ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ, ɬɨ ɟɫɬɶ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɨɥɨɬɚ, ɧɨ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɨɬɫɵɩɤɨɣ ɧɚɫɵɩɢ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɩɨɪ. 

ɇɚ ɨɡёɪɚɯ ɢ ɛɨɥɨɬɚɯ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɜɨɡɦɨɠɧɚ ɩɪɨɤɥɚɞɤɚ ɉȺɌ 
ɫɨɜɦɟɳёɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɫ ɧɚɫɵɩɶɸ ɩɪɨɦɵɫɥɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɉȺɌ ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɨɬɤɨɫɧɨɣ ɱɚɫɬɢ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɪɚɫɫɬɨɹɧɢɟ ɜ 0,8 ɦɟɬɪɚ ɦɟɠɞɭ ɛɪɨɜɤɨɣ 
ɚɜɬɨɞɨɪɨɝɢ ɢ ɤɪɚɣɧɟɣ ɉȺɌ, ɚ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨ ɭɤɥɚɞɵɜɚɟɦɵɯ ɉȺɌ ɫɨɛɥɸɞɚɬɶ 
ɪɚɫɫɬɨɹɧɢɟ ɜ 0,5 ɦɟɬɪɚ. 

ɉɪɢ ɜɡɚɢɦɧɨɦ ɩɟɪɟɫɟɱɟɧɢɢ ɉȺɌ, ɩɨ ɤɨɬɨɪɨɣ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɝɚɡ, ɢ ɉȺɌ, 
ɩɨ ɤɨɬɨɪɨɣ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɧɟɮɬɶ ɢɥɢ ɜɨɞɭ, ɉȺɌ, ɩɨ ɤɨɬɨɪɨɣ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ 
ɝɚɡ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ ɧɚɞ ɧɢɦɢ. ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɉȺɌ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɨɦɟɳɟɧɚ ɜ ɡɚɳɢɬɧɵɣ ɮɭɬɥɹɪ, ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɜɵɜɨɞɨɦ ɤɨɧɰɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
ɧɟ ɦɟɧɟɟ 5 ɦɟɬɪɨɜ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɩɨ ɨɫɢ. 
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ȼɡɚɢɦɧɨɟ ɩɟɪɟɫɟɱɟɧɢɟ ɉȺɌ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɫ ɥɢɧɢɹɦɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ 
ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɪɭɠɚɬɶ ɩɨɞ ɭɝɥɨɦ ɧɟ ɦɟɧɟɟ 60º. 

ɇɚ ɉȺɌ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɚɧɨɜɤɭ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ, ɨɩɪɟɞɟɥɹɟɦɨɦ ɪɚɫɱёɬɨɦ, ɧɨ ɧɟ ɛɨɥɟɟ 30 ɤɦ ɞɥɹ ɉȺɌ, 
ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɧɟɮɬɶ ɢ ɝɚɡ, ɧɟ ɫɨɞɟɪɠɚɳɢɯ ɫɟɪɨɜɨɞɨɪɨɞ, ɢ ɧɟ ɛɨɥɟɟ 5 ɤɦ 
ɞɥɹ ɉȺɌ, ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɫɟɪɨɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɟ ɝɚɡɵ ɢ ɤɨɧɞɟɧɫɚɬ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɭɫɬɚɧɨɜɤɭ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ 
ɧɚɱɚɥɟ ɤɚɠɞɨɝɨ ɨɬɜɟɬɜɥɟɧɢɹ ɨɬ ɉȺɌ ɩɪɨɬɹɠёɧɧɨɫɬɶɸ ɛɨɥɟɟ 500 ɦ. 

Ɋɚɡɦɟɳɟɧɢɟ ɚɪɦɚɬɭɪɵ ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɭɱɚɫɬɤɚɯ ɉȺɌ, 
ɩɪɨɥɨɠɟɧɧɵɯ ɩɨɞ ɡɟɦɥёɣ, ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 2 ɦ 
(ɜ ɫɜɟɬɭ) ɨɬ ɤɪɚɹ ɩɟɪɟɫɟɤɚɟɦɨɣ ɤɨɦɦɭɧɢɤɚɰɢɢ. Ⱦɥɹ ɚɪɦɚɬɭɪɵ, ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɜ 
ɤɨɥɨɞɰɟ, ɭɤɚɡɚɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ 
ɤɨɥɨɞɰɚ. 

ɇɚ ɉȺɌ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɢɦɢ ɜɨɞɧɵɯ ɩɪɟɝɪɚɞ ɜ ɨɞɧɭ ɧɢɬɤɭ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɚɧɨɜɤɭ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɫ ɭɱёɬɨɦ ɪɟɥɶɟɮɚ ɡɟɦɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɩɟɪɟɯɨɞɭ, ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɜɨɞɨёɦ. 

Ɂɚɩɨɪɧɭɸ ɪɟɝɭɥɢɪɭɸɳɭɸ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ ɚɪɦɚɬɭɪɭ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɭɸ ɧɚ ɉȺɌ, ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɩɨ ɫɬɚɧɞɚɪɬɚɦ, ɤɚɬɚɥɨɝɚɦ, 
ɧɨɪɦɚɥɹɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟё ɧɚɡɧɚɱɟɧɢɟɦ ɩɨ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɦɭ ɜɟɳɟɫɬɜɭ ɢ ɩɚɪɚɦɟɬɪɚɦ, 
ɚ ɬɚɤɠɟ ɫ ɭɱёɬɨɦ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɥ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɬɪɚɫɥɟɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

ɇɚ ɨɞɧɨɦ ɢɥɢ ɞɜɭɯ ɤɨɧɰɚɯ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɩɪɨɯɨɞɹɳɢɯ ɧɚ ɨɬɦɟɬɤɚɯ ɜɵɲɟ 
ɝɨɪɨɞɨɜ ɢ ɞɪɭɝɢɯ ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɚɩɨɪɧɚɹ 
ɚɪɦɚɬɭɪɚ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɦ ɩɪɨɟɤɬɨɦ ɫ ɭɱɟɬɨɦ 
ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɚɪɦɚɬɭɪɵ, ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɨɩɪɟɞɟɥёɧɧɵɯ ɜɟɳɟɫɬɜ ɢ 
ɩɚɪɚɦɟɬɪɨɜ, ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɚɪɦɚɬɭɪɵ. 

ɉɪɨɤɥɚɞɤɢ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɚɪɦɚɬɭɪɵ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɫ ɭɱёɬɨɦ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɜɟɳɟɫɬɜ ɩɨ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɚɦ, 
ɭɬɜɟɪɠɞёɧɧɵɦ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 

ɉɪɢ ɜɵɛɨɪɟ ɦɚɬɟɪɢɚɥɚ ɩɪɨɤɥɚɞɨɤ ɧɟɨɛɯɨɞɢɦɨ ɢɡɛɟɝɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɩɚɪɵ ɦɟɠɞɭ ɦɚɬɟɪɢɚɥɚɦɢ ɮɢɬɢɧɝɨɜ, ɮɥɚɧɰɟɜ ɢ 
ɩɪɨɤɥɚɞɨɤ. 

ɍɫɬɚɧɨɜɤɭ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ, ɫɨɟɞɢɧɹɟɦɨɣ ɩɪɢ ɩɨɦɨɳɢ ɮɥɚɧɰɟɜ ɢ 
ɮɢɬɢɧɝɨɜ, ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ ɤɨɥɨɞɰɚɯ, ɧɚɡɟɦɧɵɯ ɜɟɧɬɢɥɢɪɭɟɦɵɯ 
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ɤɢɨɫɤɚɯ ɢɥɢ ɨɝɪɚɞɚɯ. Ʉɨɥɨɞɰɵ, ɨɝɪɚɞɵ ɢ ɤɢɨɫɤɢ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢɡ 
ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɤɥɚɞɤɟ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɉȺɌ ɥɢɧɟɣɧɚɹ ɡɚɩɨɪɧɚɹ 
ɚɪɦɚɬɭɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɫɦɟɳɟɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɦɟɧɟɟ 50 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɨ 
ɞɥɢɧɟ ɝɢɛɤɨɣ ɬɪɭɛɵ. ɉɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɛɨɫɧɨɜɚɧɢɢ, ɞɨɩɭɫɤɚɟɬɫɹ 
ɭɦɟɧɶɲɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ, ɢɫɯɨɞɹ ɢɡ ɜɨɡɦɨɠɧɨɝɨ ɦɨɧɬɚɠɚ, ɪɟɦɨɧɬɚ 
ɢɥɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɶ 
ɞɚɜɥɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ ɜ ɉȺɌ. ȼɟɥɢɱɢɧɚ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ 
ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩɨɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɨ ɉȺɌ ɜɟɳɟɫɬɜɚ, 
ɩɪɨɬɹɠёɧɧɨɫɬɶɸ ɢ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ ɝɢɛɤɨɣ ɬɪɭɛɵ.  

 
4.4 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ 
 
Ɂɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɉȺɌ ɭɤɚɡɚɧɨ ɜ ɩɚɫɩɨɪɬɟ ɧɚ 

ɢɡɞɟɥɢɟ. ɉɨɥɢɦɟɪ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɩɟɪɟɝɪɟɜɚ, ɩɨɷɬɨɦɭ ɨɱɟɧɶ ɜɚɠɧɨ 
ɢɡɛɟɝɚɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɚ, ɬɚɤɢɯ ɤɚɤ ɨɬɤɪɵɬɨɟ ɩɥɚɦɹ, 
ɫɜɚɪɤɚ, ɚ ɬɚɤɠɟ ɤɨɧɬɚɤɬɚ ɝɢɛɤɢɯ ɬɪɭɛ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɉȺɌ, ɫ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.  

ɉɪɢɦɟɱɚɧɢɟ: ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 
ɫɪɨɤɚ ɫɥɭɠɛɵ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 
ɡɧɚɱɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɩɚɫɩɨɪɬɟ ɧɚ ɢɡɞɟɥɢɟ. 

Ɇɢɧɢɦɚɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɥɹ ɜɫɟɯ ɝɢɛɤɢɯ 
ɬɪɭɛ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɉȺɌ, ɭɤɚɡɚɧɚ ɜ ɩɚɫɩɨɪɬɟ ɧɚ ɢɡɞɟɥɢɟ. 

ɉɪɢɦɟɱɚɧɢɟ: ɰɢɤɥɵ ɩɨɜɵɲɟɧɢɹ ɢ ɩɨɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɝɭɬ 
ɦɟɧɹɬɶɫɹ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡ, ɟɫɥɢ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɉȺɌ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ ɦɢɧɭɫ 15 °ɋ ɞɨ ɦɢɧɭɫ 40 °ɋ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɩɨɞɨɝɪɟɜɨɦ ɉȺɌ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ ɜɵɲɟ ɦɢɧɭɫ 15 °ɋ.  

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɉȺɌ ɭɤɚɡɚɧɨ ɜ ɉɚɫɩɨɪɬɟ ɢɡɞɟɥɢɹ. ɉɪɢ 
ɪɚɛɨɬɟ ɫ ɝɢɛɤɢɦɢ ɬɪɭɛɚɦɢ, ɜɯɨɞɹɳɢɦɢ ɜ ɫɨɫɬɚɜ ɉȺɌ, ɧɟɨɛɯɨɞɢɦɨ ɛɵɬɶ 
ɩɪɟɞɟɥɶɧɨ ɨɫɬɨɪɨɠɧɵɦɢ ɢ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ 
ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɢ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɥɢɧɢɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ 
ɫɬɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɨɟ ɜɧɭɬɪɟɧɧɟɟ ɞɚɜɥɟɧɢɟ ɜ ɥɸɛɨɣ 
ɬɨɱɤɟ ɉȺɌ. Ɍɚɤɠɟ, ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ, ɩɨɜɵɲɚɸɳɢɣɫɹ 
ɩɨ ɩɪɢɱɢɧɟ ɨɛɪɚɡɨɜɚɧɢɹ ɢɦɩɭɥɶɫɨɜ ɢ ɞɪɭɝɢɯ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɧɨɪɦɚɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɟ ɜɧɭɬɪɟɧɧɟɟ ɞɚɜɥɟɧɢɟ ɜ ɥɸɛɨɣ ɬɨɱɤɟ 
ɉȺɌ. 
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ɉȺɌ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɞɢɚɩɚɡɨɧɟ 
ɬɟɦɩɟɪɚɬɭɪ, ɭɤɚɡɚɧɧɨɦ ɜ ɩɚɫɩɨɪɬɟ ɢɡɞɟɥɢɹ. 

Ɉɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ɚɪɦɢɪɭɸɳɟɝɨ ɫɥɨɹ. ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ ɜ ɩɪɟɞɟɥɚɯ 
ɩɪɨɟɤɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɚɪɦɢɪɭɸɳɟɦɭ ɫɥɨɸ ɧɟɬ, ɬɚɤ ɤɚɤ 
ɡɚɳɢɬɧɵɟ ɜɧɭɬɪɟɧɧɹɹ ɢ ɜɧɟɲɧɹɹ ɨɛɨɥɨɱɤɢ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɚɪɦɢɪɨɜɚɧɢɟ ɨɬ 
ɜɧɟɲɧɟɝɨ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɢ. ɉɨɥɢɦɟɪ ɨɛɥɚɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɦ ɤɨɦɩɨɧɟɧɬɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɡɚɳɢɬɭ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɍɎ 
ɢɡɥɭɱɟɧɢɹ, ɩɨɡɜɨɥɹɹ ɝɢɛɤɢɦ ɬɪɭɛɚɦ, ɜɯɨɞɹɳɢɦ ɜ ɫɨɫɬɚɜ ɉȺɌ, ɜɵɞɟɪɠɢɜɚɬɶ 
ɞɥɢɬɟɥɶɧɨɟ ɧɚɯɨɠɞɟɧɢɟ ɩɨɞ ɩɪɹɦɵɦɢ ɫɨɥɧɟɱɧɵɦɢ ɥɭɱɚɦɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ 
ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɥɢɦɟɪ, ɫɨɟɞɢɧёɧɧɵɣ ɫ ɭɝɥɟɪɨɞɧɨɣ ɫɚɠɟɣ ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɸ ɍɎ ɥɭɱɚɦ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 
ɫɪɨɤɚ ɫɥɭɠɛɵ. 

ȼɧɟɲɧɹɹ ɨɛɨɥɨɱɤɚ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɢɫɬɢɪɚɧɢɸ, ɧɨ ɜ 
ɬɨɠɟ ɜɪɟɦɹ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɳɢɳɟɧɚ ɨɬ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɤɨɧɬɚɤɬɨɜ. ȼ 
ɨɫɨɛɟɧɧɨɫɬɢ, ɝɢɛɤɢɟ ɬɪɭɛɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɉȺɌ, ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɩɪɹɦɨɝɨ ɤɨɧɬɚɤɬɚ ɢ ɤɨɧɬɚɤɬɚ ɩɪɢ ɬɪɟɧɢɢ ɫ ɨɫɬɪɵɦɢ ɤɪɚɹɦɢ ɢɥɢ ɝɪɭɛɵɦɢ 
ɫɜɚɪɧɵɦɢ ɲɜɚɦɢ. ɗɬɢ ɤɨɧɬɚɤɬɵ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɬɨɪɵɯ ɝɢɛɤɢɟ ɬɪɭɛɵ ɜɵɣɞɭɬ ɢɡ ɫɬɪɨɹ. 

4.5 Ɇɨɧɬɚɠ, ɞɟɦɨɧɬɚɠ, ɪɟɤɨɦɟɧɞɚɰɢɢ 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦ ɦɟɬɨɞɨɦ ɦɨɧɬɚɠɚ ɹɜɥɹɟɬɫɹ ɩɪɨɤɥɚɞɤɚ ɉȺɌ 
ɩɪɹɦɨ ɢɡ ɦɨɧɬɚɠɧɨɝɨ ɩɪɢɰɟɩɚ (ɪɢɫɭɧɨɤ 11). ɇɚɱɚɥɨ ɉȺɌ ɡɚɤɪɟɩɥɟɧɨ ɢ ɩɪɨɱɧɨ 
ɭɞɟɪɠɢɜɚɟɬɫɹ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɢɰɟɩ ɩɟɪɟɦɟɳɚɹɫɶ ɪɚɡɦɚɬɵɜɚɟɬ ɉȺɌ. Ⱦɚɧɧɵɣ 
ɦɟɬɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɶɲɢɣ ɤɨɧɬɪɨɥɶ ɩɪɢ ɨɪɢɟɧɬɢɪɨɜɚɧɢɢ ɉȺɌ ɩɪɢ 
ɦɨɧɬɚɠɟ, ɢɫɤɥɸɱɚɟɬ ɬɪɟɧɢɟ ɧɚɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɝɢɛɤɢɯ ɬɪɭɛ, ɜɯɨɞɹɳɢɯ ɜ 
ɫɨɫɬɚɜ ɉȺɌ, ɨɛ ɩɪɟɞɦɟɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɝɪɭɧɬɟ. ɂɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɩɪɹɦɨɣ 
ɩɪɨɤɥɚɞɤɢ ɦɨɠɧɨ ɛɵɫɬɪɨ ɢ ɷɮɮɟɤɬɢɜɧɨ “ɡɚɩɭɫɬɢɬɶ” ɦɨɧɬɚɠ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ. 

 

 

Ɋɢɫɭɧɨɤ 11 – ɉɪɹɦɚɹ ɩɪɨɤɥɚɞɤɚ ɢɡ ɦɨɧɬɚɠɧɨɝɨ ɩɪɢɰɟɩɚ 
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Ⱦɪɭɝɢɦ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɦɟɬɨɞɨɦ ɹɜɥɹɟɬɫɹ ɩɪɨɬɹɝɢɜɚɧɢɟ ɉȺɌ ɫ 
ɨɩɨɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɛɚɪɚɛɚɧɚ (ɪɢɫɭɧɨɤ 12). ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɨɫɟɜɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɢɛɤɢɟ ɬɪɭɛɵ, 
ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɉȺɌ, ɩɨɹɜɥɹɸɳɭɸɫɹ ɩɪɢ ɦɨɧɬɚɠɟ. ɉɪɨɬɹɝɢɜɚɧɢɟ ɉȺɌ ɧɚ 
ɩɨɡɢɰɢɸ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɞɚ ɩɨɜɟɪɯɧɨɫɬɶ ɞɥɹ ɦɨɧɬɚɠɚ 
ɹɜɥɹɟɬɫɹ ɧɟɪɨɜɧɨɣ ɢɥɢ ɧɟɭɫɬɨɣɱɢɜɨɣ ɞɥɹ ɩɪɢɰɟɩɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 12 – ɉɟɪɟɬɚɫɤɢɜɚɧɢɟ ɧɚ ɩɨɡɢɰɢɸ 

ɉȺɌ ɨɛɵɱɧɨ ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɬɪɚɧɲɟɢ – ɬɪɭɛɚ ɪɚɡɦɚɬɵɜɚɟɬɫɹ ɫ ɛɚɪɚɛɚɧɚ, 
ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɛɚɪɚɛɚɧ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɦɚɪɲɪɭɬɭ ɭɤɥɚɞɤɢ. ɉȺɌ ɦɨɠɟɬ 
ɭɤɥɚɞɵɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɬɪɚɧɲɟɸ ɢɥɢ ɠɟ ɪɹɞɨɦ ɫ ɧɟɣ ɪɢɫɭɧɤɟ 13. 
ɉɨɥɨɠɟɧɢɟ ɉȺɌ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɭɬёɦ ɢɯ ɩɟɪɟɦɟɳɟɧɢɹ ɢɥɢ ɩɟɪɟɬɚɫɤɢɜɚɧɢɹ. 
ȿɫɥɢ ɬɪɟɛɭɟɬɫɹ ɩɪɨɥɨɠɢɬɶ ɉȺɌ ɜ ɬɪɚɧɲɟɸ, ɩɪɢ ɩɟɪɟɬɚɫɤɢɜɚɧɢɢ ɧɚ ɩɨɡɢɰɢɸ ɟё 
ɦɨɠɧɨ ɩɟɪɟɧɟɫɬɢ ɜ ɬɪɚɧɲɟɸ ɫ ɩɨɦɨɳɶɸ ɤɪɚɧɚ ɢɥɢ ɤɨɜɲɚ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ 
ɢɫɩɨɥɶɡɭɟɬɫɹ, ɟɫɥɢ ɭɤɥɚɞɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɩɪɢɰɟɩɚ ɢɥɢ 
ɩɟɪɟɬɚɫɤɢɜɚɧɢɟ ɧɚ ɩɨɡɢɰɢɸ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɩɨ ɩɪɢɱɢɧɟ ɧɚɥɢɱɢɹ 
ɬɪɚɧɲɟɢ.  ɉɪɢ ɦɨɧɬɚɠɟ ɫɥɟɞɭɟɬ ɛɵɬɶ ɩɪɟɞɟɥɶɧɨ ɨɫɬɨɪɨɠɧɵɦɢ ɢ ɫɬɚɪɚɬɶɫɹ ɧɟ 
ɩɨɜɪɟɞɢɬɶ ɝɢɛɤɢɟ ɬɪɭɛɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɉȺɌ. ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɭɱɚɫɬɤɚɯ ɫ 
ɤɪɭɩɧɵɦɢ ɨɫɬɪɵɦɢ ɤɚɦɧɹɦɢ ɩɟɪɟɞ ɡɚɤɚɩɵɜɚɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨ ɞɧɨ ɬɪɚɧɲɟɢ ɢ 
ɫɚɦɭ ɉȺɌ ɡɚɫɵɩɚɬɶ ɩɨɱɜɨɣ, ɩɟɫɤɨɦ ɢɥɢ ɦɟɥɤɢɦ ɝɪɚɜɢɟɦ. ɉɨɫɥɟ ɭɤɥɚɞɤɢ ɉȺɌ 
ɦɨɠɧɨ ɨɫɬɚɜɢɬɶ ɨɬɤɪɵɬɨɣ. Ɉɛɵɱɧɨ ɉȺɌ ɨɫɬɚɸɬɫɹ ɨɬɤɪɵɬɵɦɢ ɧɚ ɛɟɡɨɩɚɫɧɵɯ 
ɭɱɚɫɬɤɚɯ ɢɥɢ ɠɟ ɜ ɪɚɣɨɧɚɯ ɫ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɶɸ ɧɚɫɟɥɟɧɢɹ, ɨɬɱɚɫɬɢ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɤɨɧɬɚɤɬ ɉȺɌ ɫ ɩɨɫɬɨɪɨɧɧɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 
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Ɋɢɫɭɧɨɤ 13 – ɍɤɥɚɞɤɚ ɜ ɬɪɚɧɲɟɸ 

ɉȺɌ ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɛɟɫɬɪɚɧɲɟɣɧɨɝɨ ɪɟɦɨɧɬɚ ɢɡɧɨɲɟɧɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ (ɫɚɧɚɰɢɢ) ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɛɵɫɬɪɵɣ 
ɪɟɦɨɧɬ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ (ɪɢɫɭɧɨɤ 14). ɉɪɢ ɪɟɦɨɧɬɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɟɬɨɞɨɦ 
ɫɚɧɚɰɢɢ ɉȺɌ ɩɪɨɬɚɫɤɢɜɚɟɬɫɹ ɜ ɨɱɢɳɟɧɧɵɣ ɩɨɜɪɟɠɞёɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 
ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ. ɂɡɞɟɥɢɟ ɞɢɚɦɟɬɪɨɦ 3 ɞɸɣɦɚ ɩɨɞɨɣɞёɬ ɞɥɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɫɬɚɥɶɧɨɣ ɥɢɧɢɢ ɞɢɚɦɟɬɪɨɦ 4 ɞɸɣɦɚ, ɢɡɞɟɥɢɟ ɞɢɚɦɟɬɪɨɦ 4 ɞɸɣɦɚ ɦɨɠɟɬ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɫɬɚɥɶɧɭɸ ɬɪɭɛɭ ɞɢɚɦɟɬɪɨɦ 6 ɞɸɣɦɨɜ. ɉȺɌ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɜɦɟɫɬɨ ɨɬɫɥɭɠɢɜɲɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɚɤɨɝɨ ɠɟ ɢɥɢ ɩɨɞɨɛɧɨɝɨ 
ɪɚɡɦɟɪɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɢɤɢ ɪɚɡɪɵɜɚ ɢɥɢ ɪɚɡɞɟɥɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
ɍɫɩɟɲɧɨ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɬɹɝɢɜɚɧɢɟ ɨɞɧɨɝɨ ɫɟɝɦɟɧɬɚ ɉȺɌ ɞɥɢɧɨɣ ɞɨ 2 ɤɦ, 
ɜɤɥɸɱɚɹ ɧɟɫɤɨɥɶɤɨ ɢɡɝɢɛɨɜ. Ƚɥɚɜɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɞɥɢɧɚ ɩɪɨɜɨɞɧɨɣ 
ɥɢɧɢɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɬɹɧɭɬɚ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɦɨɧɬɚɠɚ ɉȺɌ 
ɧɚ ɦɟɫɬɨ. Ȼɨɥɟɟ ɞɥɢɧɧɵɟ ɨɬɪɟɡɤɢ ɉȺɌ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɟɫɤɨɥɶɤɢɦɢ 
ɫɟɝɦɟɧɬɚɦɢ ɫ ɭɞɨɛɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɭɝɥɭɛɥɟɧɢɹɦɢ ɜ ɬɪɚɧɲɟɟ ɧɚ ɢɧɬɟɪɜɚɥɚɯ 
ɜ ɩɪɟɞɟɥɚɯ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɜɨɞɧɨɣ ɥɢɧɢɢ. 

 

              

Ɋɢɫɭɧɨɤ 14 – ɋɚɧɚɰɢɹ ɦɟɬɨɞɨɦ «ɬɪɭɛɚ ɜ ɬɪɭɛɟ ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ» (ɩɪɨɬɹɝɢɜɚɧɢɟ 
ɉȺɌ ɜ ɩɨɜɪɟɠɞёɧɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ) 

Ɂɚɫɵɩɤɭ ɉȺɌ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɟɝɨ ɢɫɩɵɬɚɧɢɣ ɧɚ 
ɩɪɨɱɧɨɫɬɶ. Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɉȺɌ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɢ ɟɝɨ ɡɚɫɵɩɤɟ 
ɫɥɟɠɚɜɲɢɦɫɹ ɝɪɭɧɬɨɦ, ɜɧɚɱɚɥɟ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɫɵɩɚɬɶ ɩɟɫɤɨɦ ɢɥɢ ɦɹɝɤɢɦ 
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ɝɪɭɧɬɨɦ ɧɚ ɜɵɫɨɬɭ, ɩɪɟɜɵɲɚɸɳɭɸ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɝɢɛɤɢɯ ɬɪɭɛ, ɜɯɨɞɹɳɢɯ 
ɜ ɫɨɫɬɚɜ ɉȺɌ, ɧɚ 150...200 ɦɦ. 

ɉȺɌ ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɧɧɵɟ ɫ ɩɨɞɨɝɪɟɜɨɦ ɦɨɧɬɢɪɭɸɬɫɹ ɬɟɦɢ ɠɟ 
ɫɩɨɫɨɛɚɦɢ, ɱɬɨ ɢ ɨɛɵɱɧɵɟ ɉȺɌ. ȿɞɢɧɫɬɜɟɧɧɵɦ ɨɬɥɢɱɢɟɦ ɹɜɥɹɟɬɫɹ ɫɨɟɞɢɧɟɧɢɟ 
ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɠɢɥ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤ ɫɬɚɧɰɢɢ ɩɨɞɨɝɪɟɜɚ. 
ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɫɨɟɞɢɧɟɧɢɸ Ɍɉɀ ɢ ɩɨɞɤɥɸɱɟɧɢɸ ɤ ɫɬɚɧɰɢɢ ɭɩɪɚɜɥɟɧɢɹ 
ɨɬɪɚɠɟɧɵ ɜ ɞɚɧɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ. 

ɋ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɉȺɌ ɩɪɢ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɜɟɪɯ ɩɪɢɫɵɩɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɥɨɠɢɬɶ ɢɡɨɥɢɪɨɜɚɧɧɵɣ 
ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɩɪɨɜɨɞ (ɚɥɸɦɢɧɢɟɜɵɣ, ɦɟɞɧɵɣ ɢɥɢ ɫɬɚɥɶɧɨɣ). 

Ⱦɚɥɶɧɟɣɲɚɹ ɡɚɫɵɩɤɚ ɉȺɌ ɩɨɜɟɪɯ ɩɪɢɫɵɩɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɛɭɥɶɞɨɡɟɪɨɜ, ɨɞɧɨɤɨɜɲɨɜɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɢɥɢ ɪɨɬɨɪɧɵɯ ɬɪɚɧɲɟɟɡɚɫɵɩɚɬɟɥɟɣ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɭɩɥɨɬɧɟɧɢɟ ɧɚɫɵɩɢ ɧɚɞ ɉȺɌ ɜɨɠɞɟɧɢɟɦ ɬɹɠёɥɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɥɢɧɢɢ ɬɪɚɧɲɟɢ. 

 
4.6 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɦɨɧɬɚɠɚ ɮɢɬɢɧɝɨɜ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ ɞɥɹ ɨɛɠɢɦɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɮɢɬɢɧɝɨɜ ɫ ɝɢɛɤɢɦɢ 

ɬɪɭɛɚɦɢ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɢɬɢɧɝɚɦɢ ɪɚɡɥɢɱɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ (ɪɢɫɭɧɤɢ 15,16).  

 

 

Ɋɢɫɭɧɨɤ 15 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɮɢɬɢɧɝɨɜ ɬɪɭɛɧɵɯ 
ɮɥɚɧɰɟɜɵɯ ɢ ɮɢɬɢɧɝɨɜ ɬɪɭɛɧɵɯ ɩɨɞ ɩɪɢɜɚɪɤɭ. 
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Ɋɢɫɭɧɨɤ 16 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɮɢɬɢɧɝɨɜ ɬɪɭɛɧɵɯ 
ɫɢɦɦɟɬɪɢɱɧɵɯ, ɮɢɬɢɧɝɨɜ ɬɪɭɛɧɵɯ ɫ ɮɥɚɧɰɟɦ ɢ ɩɨɞ ɩɪɢɜɚɪɤɭ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɫ ɝɢɛɤɢɦɢ ɬɪɭɛɚɦɢ 
ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ ɨɬ 50 ɞɨ 200 ɦɦ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɦɟɫɬɟ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɟɣ. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɞɨ 250 ɚɬɦ., ɫɤɨɪɨɫɬɶɸ ɩɨɬɨɤɚ 
ɨɬ 3 ɥ/ɦɢɧ, ɨɫɧɚɳɟɧɢɟ ɮɭɧɤɰɢɟɣ ɭɩɪɚɜɥɟɧɢɹ ɞɚɜɥɟɧɢɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɚɞɥɟɠɚɳɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ɦɨɧɬɚɠɚ ɮɢɬɢɧɝɚ ɤ ɝɢɛɤɨɣ ɬɪɭɛɟ ɞɨɫɬɢɝɚɟɬ 250 ɚɬɦ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɉȺɌ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫ ɨ 
ɩɨɫɬɚɜɤɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ, ɪɚɛɨɬɚɸɳɟɣ ɨɬ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ 380 ȼ. ɫ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɥɭɠɢɜɚɧɢɸ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
4.7 Ɍɟɯɧɢɱɟɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɉȺɌ 
 
ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɚɜɚɪɢɣɧɨɫɬɶ ɪɚɛɨɬɵ ɉȺɌ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɟɝɭɥɹɪɧɵɦ ɧɚɛɥɸɞɟɧɢɟɦ ɡɚ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɢ ɟɝɨ 
ɞɟɬɚɥɹɦɢ, ɪɟɝɭɥɹɪɧɵɦ ɪɟɦɨɧɬɨɦ ɭɱɚɫɬɤɨɜ, ɨɬɦɟɱɟɧɧɵɦɢ ɩɪɢ ɨɫɦɨɬɪɟ ɢ 
ɪɟɜɢɡɢɢ, ɚ ɬɚɤɠɟ ɡɚɦɟɧɨɣ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɉȺɌ ɩɨ ɦɟɪɟ ɢɯ ɢɡɧɨɫɚ. 

ɉɪɢɤɚɡɨɦ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ ɢɡ ɱɢɫɥɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ 
ɧɚɡɧɚɱɚɟɬɫɹ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɉȺɌ. 

Ɉɛɫɥɭɠɢɜɚɧɢɟ ɉȺɌ ɩɨɪɭɱɚɟɬɫɹ ɬɨɥɶɤɨ ɬɟɦ ɥɢɰɚɦ, ɤɨɬɨɪɵɟ ɞɨɫɬɢɝɥɢ 18-
ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ ɢ ɤɨɬɨɪɵɟ ɩɪɨɲɥɢ ɨɛɭɱɟɧɢɟ ɩɨ ɩɪɨɝɪɚɦɦɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɦɢɧɢɦɭɦɚ. Ɉɧɢ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɡɧɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ ɉȺɌ ɢ ɭɫɩɟɲɧɨ ɩɪɨɣɬɢ ɤɨɦɢɫɫɢɸ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ 
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ɮɥɸɢɞɚ. ȼ ɫɥɭɱɚɹɯ ɧɚɡɟɦɧɨɣ ɭɤɥɚɞɤɢ ɉȺɌ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨɟ 
ɧɚɛɥɸɞɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɉȺɌ ɢ ɢɯ ɞɟɬɚɥɟɣ: 
ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɤɥɸɱɚɹ ɤɪɟɩёɠ, ɚɪɦɚɬɭɪɵ ɢ ɬ.ɩ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɉȺɌ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɢɧɠɟɧɟɪɧɨ-
ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɟɠɟɞɧɟɜɧɨ, ɫɥɭɠɛɨɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɧɚɞɡɨɪɭ ɢ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɰɟɯɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ, ɧɨ ɧɟ ɪɟɠɟ ɱɟɦ 
ɨɞɢɧ ɪɚɡ ɜ ɝɨɞ. 

ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɪɟɜɢɡɢɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɤɨɧɬɪɨɥɹ ɡɚ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɉȺɌ. Ⱦɚɧɧɵɟ ɪɟɜɢɡɢɢ ɩɪɨɜɨɞɢɬ ɫɥɭɠɛɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ ɩɪɢ ɭɱɚɫɬɢɢ ɦɟɯɚɧɢɤɚ ɢ ɧɚɱɚɥɶɧɢɤɨɦ ɰɟɯɚ. ɋɪɨɤɢ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɜɢɡɢɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞёɠɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɉȺɌ ɜ 
ɩɟɪɢɨɞ ɦɟɠɞɭ ɪɟɜɢɡɢɹɦɢ. Ɉɛɵɱɧɨ ɪɟɜɢɡɢɹ ɉȺɌ ɫɨɜɦɟɳɚɟɬɫɹ ɫ ɨɱɟɪɟɞɧɵɦ 
ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦ ɪɟɦɨɧɬɨɦ ɪɚɡɥɢɱɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢɥɢ ɭɫɬɚɧɨɜɨɤ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɟɜɢɡɢɣ ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɉȺɌ ɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɜɢɡɢɢ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɭɱɚɫɬɤɚɦ, 
ɪɚɛɨɬɚɸɳɢɦ ɜ ɨɫɨɛɨ ɫɥɨɠɧɵɯ ɭɫɥɨɜɢɹɯ, ɝɞɟ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɟɧ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɢɡɧɨɫ ɉȺɌ ɜɫɥɟɞɫɬɜɢɟ ɷɪɨɡɢɢ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɢɯ ɩɪɢɱɢɧ. Ʉ ɬɚɤɢɦ ɨɬɧɨɫɹɬɫɹ 
ɭɱɚɫɬɤɢ, ɝɞɟ ɢɡɦɟɧɹɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚ (ɤɨɥɟɧɚ, ɬɪɨɣɧɢɤɢ, ɜɪɟɡɤɢ, 
ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ), ɚ ɬɚɤɠɟ ɭɱɚɫɬɤɢ ɉȺɌ ɩɟɪɟɞ ɚɪɦɚɬɭɪɨɣ ɢ ɩɨɫɥɟ ɧɟё. 

ɉɪɢ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɪɟɜɢɡɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɝɪɚɧɢɰɭ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɉȺɌ (ɨɫɦɨɬɪɟɬɶ ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ, 
ɢɡɦɟɪɢɬɶ ɬɨɥɳɢɧɭ ɢ ɬ.ɞ.). 

ɇɟɨɛɯɨɞɢɦɨ ɫɨɩɨɫɬɚɜɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɟɜɢɡɢɢ ɫ ɩɟɪɜɨɧɚɱɚɥɶɧɵɦɢ 
ɞɚɧɧɵɦɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ ɚɤɬ ɪɟɜɢɡɢɢ ɉȺɌ. 
ɍɬɜɟɪɠɞɚɟɬ ɞɚɧɧɵɣ ɚɤɬ ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɤ. ɍɤɚɡɚɧɧɵɟ ɜ ɞɚɧɧɨɦ ɚɤɬɟ ɪɚɛɨɬɵ 
ɩɨɞɥɟɠɚɬɶ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɜɵɩɨɥɧɟɧɢɸ.  

ȼ ɩɚɫɩɨɪɬɟ ɢɥɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɠɭɪɧɚɥɟ ɉȺɌ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɨɬɞɟɥɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ ɫɨɜɦɟɫɬɧɨ ɫ ɥɢɰɨɦ, ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɛɟɡɨɩɚɫɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɉȺɌ, ɞɟɥɚɟɬɫɹ ɡɚɩɢɫɶ ɨ ɩɪɨɜɟɞɟɧɢɢ ɪɟɜɢɡɢɢ ɫ ɭɤɚɡɚɧɢɟɦ ɞɚɬɵ 
ɩɪɨɜɟɞɟɧɢɹ ɢ ɫɫɵɥɤɨɣ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɚɤɬ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɫɦɨɬɪɚ ɉȺɌ ɩɭɬёɦ ɨɛɯɨɞɚ ɢɥɢ ɨɛɴɟɡɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɇȽȾɍ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ, ɫɥɨɠɧɨɫɬɢ ɪɟɥɶɟɮɚ 
ɬɪɚɫɫɵ ɢ ɜɪɟɦɟɧɢ ɝɨɞɚ, ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɟɞɵɞɭɳɟɣ ɪɟɜɢɡɢɢ ɢ ɬ.ɞ. ȼɧɟɨɱɟɪɟɞɧɵɟ 
ɨɫɦɨɬɪɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨɫɥɟ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ, ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ 
ɭɬɟɱɟɤ ɧɟɮɬɢ ɢ ɞɪɭɝɢɯ ɩɪɢɡɧɚɤɨɜ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɉɪɢ ɨɛɯɨɞɚɯ, 
ɨɛɴɟɡɞɚɯ ɢ ɨɛɥёɬɚɯ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɚɜɢɥɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɨɛɫɥɟɞɨɜɚɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɹɬɶ: 
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- ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɉȺɌ ɧɚɪɭɠɧɵɦ ɨɫɦɨɬɪɨɦ; 
- ɭɫɬɪɚɧɟɧɢɟ ɡɚɦɟɱɚɧɢɣ ɩɨ ɩɪɟɞɵɞɭɳɟɦɭ ɨɛɫɥɟɞɨɜɚɧɢɸ ɢ ɜɵɩɨɥɧɟɧɢɸ 

ɦɟɪ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɟɞɩɢɫɚɧɢɹɦɢ 
ɨɪɝɚɧɨɜ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ ɢ ɫɥɭɠɛɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ, ɩɪɢɤɚɡɚɦɢ ɢ 
ɪɚɫɩɨɪɹɠɟɧɢɹɦɢ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ, ɚɤɬɚɦɢ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɚɜɚɪɢɣ ɢ ɩɪɨɬɨɤɨɥɚɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɨɜɟɳɚɧɢɣ; 

- ɩɨɥɧɨɬɭ ɢ ɩɨɪɹɞɨɤ ɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɢ ɪɟɦɨɧɬɭ ɉȺɌ. 

ɉȺɌ, ɩɨɞɜɟɪɠɟɧɧɵɟ ɜɢɛɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɮɭɧɞɚɦɟɧɬɵ ɩɨɞ ɨɩɨɪɵ ɢ 
ɷɫɬɚɤɚɞɵ ɞɥɹ ɧɢɯ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɵ ɬɳɚɬɟɥɶɧɨ ɨɫɦɚɬɪɢɜɚɬɶ 
ɫɥɭɠɛɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ ɫɨɜɦɟɫɬɧɨ ɫɨ ɫɬɚɪɲɢɦ ɦɟɯɚɧɢɤɨɦ ɰɟɯɚ, 
ɦɟɯɚɧɢɤɨɦ ɭɫɬɚɧɨɜɤɢ ɢ ɥɢɰɨɦ, ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɢɯ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ȼɵɹɜɥɟɧɧɵɟ ɩɪɢ ɷɬɨɦ ɞɟɮɟɤɬɵ ɩɨɞɥɟɠɚɬ ɧɟɦɟɞɥɟɧɧɨɦɭ ɭɫɬɪɚɧɟɧɢɸ. 

ɋɪɨɤɢ ɨɫɦɨɬɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɢ ɫɨɫɬɨɹɧɢɹ ɉȺɌ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɟɯɧɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 
ɲɟɫɬɶ ɦɟɫɹɰɟɜ. 

ȿɫɥɢ ɩɪɢ ɧɚɪɭɠɧɨɦ ɨɫɦɨɬɪɟ ɨɛɧɚɪɭɠɟɧɵ ɧɟɩɥɨɬɧɨɫɬɢ ɪɚɡɴёɦɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɧɢɠɟɧɨ ɞɨ ɚɬɦɨɫɮɟɪɧɨɝɨ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɉȺɌ ɞɨ + 20 ºɋ, ɚ ɞɟɮɟɤɬɵ ɭɫɬɪɚɧɟɧɵ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱥɪɦɚɬɭɪɚ ɞɥɹ ɉȺɌ – ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɷɥɟɦɟɧɬ ɤɨɦɦɭɧɢɤɚɰɢɣ, 
ɩɨɷɬɨɦɭ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɬɳɚɬɟɥɶɧɨɝɨ ɧɚɞɡɨɪɚ ɡɚ ɢɫɩɪɚɜɧɨɫɬɶɸ ɚɪɦɚɬɭɪɵ, ɚ ɬɚɤɠɟ 
ɫɜɨɟɜɪɟɦɟɧɧɵɦ ɢ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦ ɩɪɨɜɟɞɟɧɢɟɦ ɪɟɜɢɡɢɢ ɢ ɪɟɦɨɧɬɚ. 

Ɋɟɜɢɡɢɸ ɢ ɪɟɦɨɧɬ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɚɪɦɚɬɭɪɵ (ɷɥɟɤɬɪɨ-, ɩɧɟɜɦɨ-, ɝɢɞɪɨɩɪɨɜɨɞ, ɦɟɯɚɧɢɱɟɫɤɢɣ ɩɪɢɜɨɞ), 
ɤɚɤ ɩɪɚɜɢɥɨ ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɟɪɢɨɞ ɪɟɜɢɡɢɢ ɉȺɌ, ɚ ɬɚɤɠɟ ɜɨ ɜɪɟɦɹ ɨɫɬɚɧɨɜɤɢ 
ɚɝɪɟɝɚɬɨɜ, ɭɫɬɚɧɨɜɨɤ ɢɥɢ ɰɟɯɨɜ ɧɚ ɪɟɦɨɧɬ. 

Ʉɚɠɞɨɟ ɩɪɟɞɩɪɢɹɬɢɟ (ɢɥɢ ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ), 
ɡɚɧɢɦɚɸɳɟɟɫɹ ɞɨɛɵɱɟɣ ɧɟɮɬɢ ɢ ɝɚɡɚ, ɞɨɥɠɧɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɤɨɧɤɪɟɬɧɵɣ ɩɥɚɧ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɉȺɌ ɜ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ ɢ 
ɜɟɫɟɧɧɢɣ ɩɚɜɨɞɤɨɜɵɣ ɩɟɪɢɨɞɵ. 

ȼ ɩɥɚɧɟ ɩɨɞɝɨɬɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

- ɪɟɜɢɡɢɹ ɢ ɪɟɦɨɧɬ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɫɨ ɫɦɟɧɨɣ ɥɟɬɧɟɣ ɫɦɚɡɤɢ ɧɚ 
ɡɢɦɧɸɸ, ɩɪɨɜɟɪɤɚ ɚɪɦɚɬɭɪɵ ɧɚ ɩɨɥɧɨɟ ɨɬɤɪɵɬɢɟ ɢ ɡɚɤɪɵɬɢɟ, ɩɨɤɪɚɫɤɚ; 

- ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɩɪɨɦɵɜɤɚ ɧɟɮɬɶɸ ɬɭɩɢɤɨɜɵɯ ɢ ɧɟɩɪɨɬɨɱɧɵɯ ɭɱɚɫɬɤɨɜ ɉȺɌ ɢ ɚɪɦɚɬɭɪɵ; 
- ɭɫɬɚɧɨɜɤɚ ɭɤɚɡɚɬɟɥɟɣ ɢ ɜɟɲɟɤ ɭ ɤɨɥɨɞɰɟɜ ɧɚ ɫɥɭɱɚɣ ɡɚɧɨɫɚ ɢɯ ɫɧɟɝɨɦ. 
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ȼ ɩɥɚɧɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ɜɟɫɟɧɧɟɦɭ ɩɚɜɨɞɤɭ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

- ɪɟɦɨɧɬ ɢ ɭɤɪɟɩɥɟɧɢɟ ɜɨɡɞɭɲɧɵɯ, ɩɨɞɜɨɞɧɵɯ ɢɥɢ ɞɪɭɝɨɝɨ ɬɢɩɚ 
ɩɟɪɟɯɨɞɨɜ; 

- ɩɨɞɝɨɬɨɜɤɚ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɣ ɬɟɯɧɢɤɢ, ɩɪɨɜɟɪɤɚ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ 
ɧɚ ɩɨɥɧɨɟ ɡɚɤɪɵɬɢɟ ɢ ɨɬɤɪɵɬɢɟ; 

- ɫɨɡɞɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɨɩɨɪɧɵɯ ɩɭɧɤɬɨɜ ɜ ɨɬɞɟɥɶɧɵɯ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 
ɦɟɫɬɚɯ ɬɪɚɫɫɵ ɧɟɮɬɟɩɪɨɜɨɞɚ ɫ ɨɫɧɚɳɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɢɤɨɣ, 
ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ; 

- ɫɨɡɞɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɚɩɚɫɚ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
- ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɚɝɨɪɧɵɯ ɜɨɞɨɨɬɜɨɞɧɵɯ ɤɚɧɚɜ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɨɱɢɫɬɤɚ ɢɯ ɨɬ ɫɧɟɝɚ; 
- ɪɟɦɨɧɬ ɥɟɞɨɪɟɡɨɜ ɜ ɦɟɫɬɚɯ ɜɨɡɦɨɠɧɵɯ ɡɚɬɨɪɨɜ ɥɶɞɚ; 
- ɨɛɪɭɛɤɚ ɥɶɞɚ ɜ ɭɪɟɡɚɯ ɪɟɤ ɧɚɞ ɩɨɞɜɨɞɧɵɦɢ ɩɟɪɟɯɨɞɚɦɢ; 
- ɩɨɞɝɨɬɨɜɤɚ ɩɥɚɜɭɱɢɯ ɫɪɟɞɫɬɜ ɢ ɫɪɟɞɫɬɜ ɫɛɨɪɚ ɧɟɮɬɢ ɫ ɜɨɞɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ; 
- ɪɟɦɨɧɬ ɦɨɫɬɨɜ ɱɟɪɟɡ ɪɟɤɢ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɨɪɨɝ ɞɥɹ ɩɪɨɪɟɡɚ ɚɜɚɪɢɣɧɨ-

ɪɟɦɨɧɬɧɨɣ ɬɟɯɧɢɤɢ; 
- ɧɚɡɧɚɱɟɧɢɟ ɞɟɠɭɪɧɵɯ ɩɨɫɬɨɜ ɧɚ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɦɟɫɬɚɯ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ɩɚɜɨɞɤɭ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɵ ɫ 

ɩɚɜɨɞɤɨɜɵɦɢ ɤɨɦɢɫɫɢɹɦɢ ɩɪɢ ɚɞɦɢɧɢɫɬɪɚɰɢɹɯ ɝɨɪɨɞɨɜ, ɪɚɣɨɧɨɜ ɢ ɩɨɫɟɥɤɨɜ ɩɨ 
ɦɟɫɬɚɦ ɩɪɨɯɨɠɞɟɧɢɹ ɉȺɌ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɩɨɞɡɟɦɧɵɯ 
ɧɟɮɬɟɩɪɨɜɨɞɨɜ, ɞɨɥɠɧɵ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɞɜɟɪɝɚɬɶɫɹ ɨɫɦɨɬɪɭ ɢ ɩɪɨɜɟɪɤɟ. 
Ɉɫɦɨɬɪ ɢ ɩɪɨɜɟɪɤɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɫɩɟɰɢɚɥɶɧɨɦɭ ɝɪɚɮɢɤɭ, ɭɬɜɟɪɠɞёɧɧɨɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɧɨ ɧɟ ɪɟɠɟ 
ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɩɹɬɶ ɥɟɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ ɉȺɌ ɞɨɥɠɧɵ ɡɚɧɨɫɢɬɶ ɜ ɠɭɪɧɚɥ ɢ ɨɮɨɪɦɥɹɬɶ ɚɤɬɨɦ. 
ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɞɟɮɟɤɬɨɜ, ɭɫɬɪɚɧɟɧɢɟ ɤɨɬɨɪɵɯ ɫɜɹɡɚɧɨ ɫ ɩɪɨɜɟɞɟɧɢɟɦ 

ɛɨɥɶɲɨɝɨ ɨɛɴёɦɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɉȺɌ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧ, ɪɚɡɪɚɛɨɬɚɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɨɞɝɨɬɨɜɥɟɧɵ ɦɚɬɟɪɢɚɥɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɚɤɢɯ ɪɚɛɨɬ. Ɂɚ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ 
ɞɟɮɟɤɬɨɜ ɨɬɜɟɱɚɟɬ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɉȺɌ. 

 
4.8 Ɇɟɬɨɞɵ ɪɟɦɨɧɬɚ ɉȺɌ 
 
Ʉɨɦɩɚɧɢɹ ɁȺɈ «ɉɨɥɢɦɚɤ» ɩɪɟɞɫɬɚɜɥɹɟɬ 6 ɜɢɞɨɜ ɪɟɦɨɧɬɚ ɉȺɌ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɢɞɵ ɪɟɦɨɧɬɚ ɉȺɌ, ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, 
ɦɚɬɟɪɢɚɥɵ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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1) ɍɫɬɚɧɨɜɤɚ ɛɚɧɞɚɠɚ ɫ ɭɩɥɨɬɧɢɬɟɥɟɦ (ɪɢɫɭɧɨɤ 17): 

 
Ɋɢɫɭɧɨɤ 17 – ɍɫɬɚɧɨɜɤɚ ɛɚɧɞɚɠɚ ɫ ɭɩɥɨɬɧɢɬɟɥɟɦ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ: ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ 
ɪɟɦɨɧɬɚ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɥɢɧɚ ɞɟɮɟɤɬɚ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ ɞɢɚɦɟɬɪ ɪɟɦɨɧɬɢɪɭɟɦɨɣ ɬɪɭɛɵ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɤɨɧɰɟɜɨɝɨ 
ɷɥɟɦɟɧɬɚ ɬɪɭɛɵ ɞɨ ɞɟɮɟɤɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɩɨɥɨɜɢɧɵ ɞɢɚɦɟɬɪɚ; 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɱɢɫɬɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɨɫɥɟ ɱɟɝɨ ɫɬɹɧɭɬɶ ɦɟɫɬɨ 
ɞɟɮɟɤɬɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɨɜɚɥɶɧɨɫɬɢ ɢ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɨɜ ɞɟɮɟɤɬɚ; 
ɧɚɤɥɚɞɵɜɚɸɬ ɭɩɥɨɬɧɟɧɢɟ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɜɟɪɲɚɸɬ ɫɛɨɪɤɭ ɢ ɩɪɨɬɹɠɤɭ ɛɚɧɞɚɠɚ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɭɩɥɨɬɧɟɧɢɟ, ɛɚɧɞɚɠ, ɧɚɛɨɪ 
ɝɚɟɱɧɵɯ ɤɥɸɱɟɣ, ɜɟɬɨɲɶ. 

2) Ɂɚɦɟɧɚ ɞɟɮɟɤɬɧɨɝɨ (ɞɟɮɟɤɬɧɵɯ) ɷɥɟɦɟɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɫɬɚɥɶɧɨɣ ɫ 
ɩɨɦɨɳɶɸ ɮɥɚɧɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ (ɪɢɫɭɧɨɤ 18): 

 
Ɋɢɫɭɧɨɤ 18 – Ɂɚɦɟɧɚ ɞɟɮɟɤɬɧɨɝɨ (ɞɟɮɟɤɬɧɵɯ) ɷɥɟɦɟɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ 

ɫɬɚɥɶɧɨɣ ɫ ɩɨɦɨɳɶɸ ɮɥɚɧɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
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Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ: ɧɟɨɛɯɨɞɢɦɨ ɜɵɪɟɡɚɬɶ 
ɩɨɜɪɟɠɞɟɧɧɵɣ ɷɥɟɦɟɧɬ ɜ ɦɟɫɬɚɯ ɫɜɚɪɤɢ ɧɚ ɤɨɧɰɟɜɵɯ ɷɥɟɦɟɧɬɚɯ, ɩɨɫɥɟ ɱɟɝɨ 
ɩɪɨɢɡɜɨɞɹ ɬɨɪɰɭɸɬ ɩɨɜɟɪɯɧɨɫɬɶ; ɩɪɢ ɩɨɦɨɳɢ ɪɚɡɪɟɡɧɵɯ ɫɭɯɚɪɟɣ ɩɪɢɫɨɟɞɢɧɹɸɬ 
ɤ ɪɟɦɨɧɬɢɪɭɟɦɵɦ ɤɨɧɰɟɜɵɦ ɷɥɟɦɟɧɬɚɦ ɪɟɦɨɧɬɧɵɟ ɮɥɚɧɰɵ; ɤ ɤɚɠɞɨɦɭ ɢɡ 
ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɰɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɨɧɬɢɪɭɸɬɫɹ ɱɟɪɟɡ 
ɩɪɨɤɥɚɞɤɭ ɨɬɜɟɬɧɵɟ ɮɥɚɧɰɵ ɫ ɩɪɢɜɚɪɟɧɧɵɦɢ ɫɬɚɥɶɧɵɦɢ ɩɚɬɪɭɛɤɚɦɢ; 
ɩɨɞɝɨɧɹɸɬɫɹ ɩɚɬɪɭɛɤɢ ɞɨ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ 
ɫɜɚɪɤɚ (ɜɨɡɦɨɠɧɨ ɢɡɝɨɬɨɜɥɟɧɢɟ ɪɟɦɨɧɬɧɨɝɨ ɭɱɚɫɬɤɚ «ɩɨ ɦɟɫɬɭ», ɛɟɡ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ). 

Ɇɚɬɟɪɢɚɥɵ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɧɚɛɨɪ ɪɟɦɨɧɬɧɵɯ ɮɥɚɧɰɟɜ ɫ 
ɭɩɥɨɬɧɢɬɟɥɟɦ, ɲɩɢɥɶɤɚɦɢ, ɝɚɣɤɚɦɢ, ɫɬɚɥɶɧɚɹ ɬɪɭɛɚ, ɨɬɜɨɞɵ, ɩɢɥɚ ɩɨ ɦɟɬɚɥɥɭ, 
ɛɨɥɝɚɪɤɚ, ɬɨɪɰɟɜɚɬɟɥɶ, ɰɟɧɬɪɚɬɨɪ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɢ, 
ɧɚɛɨɪ ɝɚɟɱɧɵɯ ɤɥɸɱɟɣ. 

3) Ɂɚɦɟɧɚ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɵ ɫ ɩɨɦɨɳɶɸ ɰɚɧɝɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
(ɪɢɫɭɧɨɤ 19): 

 
Ɋɢɫɭɧɨɤ 19 – Ɂɚɦɟɧɚ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɵ ɫ ɩɨɦɨɳɶɸ ɰɚɧɝɨɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ: ɜɵɪɟɡɚɸɬ ɩɨɜɪɟɠɞɟɧɧɵɣ 
ɭɱɚɫɬɨɤ ɬɪɭɛɵ; ɫ ɩɨɦɨɳɶɸ ɰɚɧɝɨɜɵɯ ɪɟɦɨɧɬɧɵɯ ɤɨɦɩɥɟɤɬɨɜ ɦɨɧɬɢɪɭɸɬ 
ɩɟɪɟɯɨɞɵ Ɇɟɬɚɥɥ-ɉȺɌ; ɩɨɞɝɨɧɹɸɬ ɞɥɢɧɭ ɫɬɚɥɶɧɵɯ ɩɚɬɪɭɛɤɨɜ ɢ ɩɪɨɢɡɜɨɞɹɬ 
ɷɥɟɤɬɪɨɞɭɝɨɜɭɸ ɫɜɚɪɤɭ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɰɚɧɝɨɜɵɟ ɪɟɦɨɧɬɧɵɟ 
ɤɨɦɩɥɟɤɬɵ, ɩɢɥɚ ɩɨ ɦɟɬɚɥɥɭ, ɰɟɧɬɪɚɬɨɪ, ɛɨɥɝɚɪɤɚ, ɧɚɛɨɪ ɝɚɟɱɧɵɯ ɤɥɸɱɟɣ, 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɢ. 

4) Ɋɟɦɨɧɬ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ (ɪɢɫɭɧɨɤ 20): 
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Ɋɢɫɭɧɨɤ 20 – Ɋɟɦɨɧɬ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ: ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɟɡɤɚ ɫɜɚɪɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɬɨɪɰɭɸɬɫɹ ɩɨɜɟɪɯɧɨɫɬɢ; ɭɞɚɥɹɸɬ ɫ ɬɨɪɰɟɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɞɢɚɥɶɧɭɸ ɚɪɦɚɬɭɪɭ, ɢɫɩɨɥɶɡɭɹ 
ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɢɥɢ ɤɪɭɝɥɨɝɭɛɰɵ; ɫɜɚɪɤɨɣ ɜɫɬɵɤ ɩɪɢɜɚɪɢɜɚɸɬ 
ɪɟɦɨɧɬɧɨɟ ɤɨɥɶɰɨ ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɡɨɧɵ ɫɜɚɪɤɢ ɢ ɝɟɪɦɟɬɢɡɚɰɢɢ ɚɪɦɚɬɭɪɵ ( 
ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); ɩɪɨɢɡɜɨɞɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɜɚɪɢɜɚɟɦɵɯ ɬɪɭɛ ɢ ɨɞɟɜɚɟɦ ɦɭɮɬɭ, ɩɨɫɥɟ ɱɟɝɨ 
ɩɪɨɢɡɜɨɞɹɬ ɫɜɚɪɤɭ ɜɫɬɵɤ; ɭɞɚɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɨɠɚ ɩɨɥɭɱɟɧɧɵɣ 
ɝɪɚɬ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɦɭɮɬɭ ɢ ɩɪɨɢɡɜɨɞɹɬ ɭɫɢɥɟɧɢɟ ɫɜɚɪɧɨɝɨ ɫɬɵɤɚ ɫ ɩɨɦɨɳɶɸ 
ɦɭɮɬɵ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɪɟɦɨɧɬɧɵɟ ɤɨɥɶɰɚ, ɦɭɮɬɚ, 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɜɚɪɤɢ ɜɫɬɵɤ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɜɚɪɤɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɥɢɦɟɪɧɨɣ ɬɪɭɛɵ, ɧɚɛɨɪ ɤɥɸɱɟɣ, ɤɪɭɝɥɨɝɭɛɰɵ. 

5) Ɂɚɦɟɧɚ ɞɟɮɟɤɬɧɨɝɨ ɷɥɟɦɟɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɪɢɫɭɧɨɤ 21): 

 
Ɋɢɫɭɧɨɤ 21 – Ɂɚɦɟɧɚ ɞɟɮɟɤɬɧɨɝɨ ɷɥɟɦɟɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 
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Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ: ɞɟɦɨɧɬɢɪɭɸɬ ɞɟɮɟɤɬɧɵɣ 
ɷɥɟɦɟɧɬ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨ ɦɟɫɬɚɦ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ; ɩɨɞɛɢɪɚɸɬ ɷɥɟɦɟɧɬ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ (ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɛɢɪɚɸɬ ɪɚɡɦɟɪ ɩɭɬɟɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɜɚɪɤɢ ɧɟɫɤɨɥɶɤɢɯ ɷɥɟɦɟɧɬɨɜ ɥɢɛɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɷɥɟɦɟɧɬ 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ); ɞɚɥɶɧɟɣɲɢɟ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ ɩ. 4 

Ɇɚɬɟɪɢɚɥɵ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɪɟɦɨɧɬɧɵɟ ɤɨɥɶɰɚ, ɦɭɮɬɚ, 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɜɚɪɤɢ ɜɫɬɵɤ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɜɚɪɤɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɥɢɦɟɪɧɨɣ ɬɪɭɛɵ, ɧɚɛɨɪ ɤɥɸɱɟɣ, ɤɪɭɝɥɨɝɭɛɰɵ 

6) Ɂɚɦɟɧɚ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɵ, ɜɪɟɡɤɚ ɜ ɫɭɳɟɫɬɜɭɸɳɢɣ 
ɬɪɭɛɨɩɪɨɜɨɞ (ɪɢɫɭɧɨɤ 22): 

 
 

Ɋɢɫɭɧɨɤ 22 – Ɂɚɦɟɧɚ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɵ, ɜɪɟɡɤɚ ɜ ɫɭɳɟɫɬɜɭɸɳɢɣ 
ɬɪɭɛɨɩɪɨɜɨɞ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ: 
- ɞɟɦɨɧɬɚɠ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ: ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɡɚɤɨɧɰɨɜɨɤ ɫ ɩɨɦɨɳɶɸ ɫɜɚɪɤɢ ɜɪɚɫɬɪɭɛ; ɫɜɚɪɤɚ ɜɫɬɵɤ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɭɫɢɥɟɧɢɟɦ ɦɭɮɬɨɣ; 

- ɞɟɦɨɧɬɚɠ ɞɟɮɟɤɬɧɨɝɨ ɭɱɚɫɬɤɚ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ: ɝɟɪɦɟɬɢɡɚɰɢɹ 
ɚɪɦɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɪɟɦɨɧɬɧɵɯ ɤɨɥɟɰ ɫɜɚɪɤɨɣ ɜɫɬɵɤ; ɦɨɧɬɚɠ ɪɟɦɨɧɬɧɨɝɨ 
ɩɚɬɪɭɛɤɚ ɫ ɩɨɦɨɳɶɸ ɦɭɮɬ ɢɥɢ ɚɪɦɢɪɨɜɚɧɧɵɯ ɦɭɮɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɝɨ 
ɞɚɜɥɟɧɢɹ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɪɟɦɨɧɬɧɵɟ ɤɨɥɶɰɚ, ɦɭɮɬɚ, 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɜɚɪɤɢ ɜɫɬɵɤ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɜɚɪɤɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɥɢɦɟɪɧɨɣ ɬɪɭɛɵ, ɧɚɛɨɪ ɤɥɸɱɟɣ, ɤɪɭɝɥɨɝɭɛɰɵ. 
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5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɥɸɛɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɝɪɨɦɧɨɟ ɜɧɢɦɚɧɢɟ ɨɬɜɨɞɢɬɫɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɨɯɪɚɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɪɚɡɪɚɛɨɬɚɧɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɤɨɬɨɪɵɟ 
ɩɪɟɞɩɨɥɚɝɚɸɬ ɨɛɭɫɬɪɨɣɫɬɜɨ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɦ ɧɚ ɨɛɴɟɤɬɚɯ ɧɟɮɬɟɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 
ɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɨɛɹɡɚɬɟɥɶɧɨ. 

Ȼɥɚɝɨɞɚɪɹ ɫɨɛɥɸɞɟɧɢɸ ɷɬɢɯ ɩɪɚɜɢɥ (ɧɨɪɦ), ɩɪɨɢɡɜɨɞɫɬɜɭ ɭɞɚёɬɫɹ 
ɫɨɯɪɚɧɹɬɶ ɨɩɪɟɞɟɥёɧɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜ ɧɨɪɦɟ, ɚ ɬɚɤɠɟ 
ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɭɳɟɪɛ ɨɬ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

 
5.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 
 
ɉɪɢ ɫɨɨɪɭɠɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɧɚ ɪɚɛɨɱɢɯ 

ɜɨɡɞɟɣɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ: 
- ɮɢɡɢɱɟɫɤɢɟ; 
- ɯɢɦɢɱɟɫɤɢɟ; 
- ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ; 
- ɛɢɨɥɨɝɢɱɟɫɤɢɟ. 
ɉɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ ɥɢɧɟɣɧɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.0.003 [20] ɩɪɢ 
ɫɨɨɪɭɠɟɧɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɢ ɡɚɧɟɫɟɦ ɷɬɢ ɮɚɤɬɨɪɵ ɜ 
ɬɚɛɥɢɰɭ 8. 

 
Ɍɚɛɥɢɰɚ 8 – Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɢ 
ɫɨɨɪɭɠɟɧɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɩɨ ȽɈɋɌ 12.03.003 

ɉɨ ɩɪɢɪɨɞɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ 

Ɏɢɡɢɱɟɫɤɢɟ 

- ɉɚɞɟɧɢɟ ɫ ɜɵɫɨɬɵ. 
- Ɉɬɫɭɬɫɬɜɢɟ ɢɥɢ ɧɟɞɨɫɬɚɬɨɤ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ. 
- ɉɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; 

- Ɉɠɨɝɢ ɨɬ ɩɟɪɟɝɪɟɬɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɏɢɦɢɱɟɫɤɢɟ 
- ȼɟɳɟɫɬɜɚ, ɨɛɥɚɞɚɸɳɢɟ ɨɫɬɪɨɣ 

ɬɨɤɫɢɱɧɨɫɬɶɸ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ 
ɨɪɝɚɧɢɡɦ. 

ɉɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ 
- Ɏɢɡɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ 

- ɗɦɨɰɢɨɧɚɥɶɧɵɟ ɩɟɪɟɝɪɭɡɤɢ. 
Ȼɢɨɥɨɝɢɱɟɫɤɢɟ - ɍɤɭɫɵ ɧɚɫɟɤɨɦɵɯ  
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Ʉɥɚɫɫ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɟɦɨɫɬɟɣ ɢ 
ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɩɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ «Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɧɟɮɬɢ» – 
I. 

ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, 
ɫɨɫɬɚɜɥɹɸɬ 0,2 % ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ [21] 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ: 
- ɜɨɡɝɨɪɚɧɢɹ; 
- ɜɡɪɵɜɵ; 
- ɪɚɡɥɢɜɵ ɧɟɮɬɢ. 

5.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

Ɇɟɫɬɨɦ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ Ʉɭɸɦɛɢɧɫɤɢɣ ɥɢɰɟɧɡɢɨɧɧɵɣ ɭɱɚɫɬɨɤ. 
ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ Ʉɭɸɦɛɢɧɫɤɢɣ ɥɢɰɟɧɡɢɨɧɧɵɣ ɭɱɚɫɬɨɤ 

ɪɚɫɩɨɥɨɠɟɧ ɜ ɗɜɟɧɤɢɣɫɤɨɦ ɦɭɧɢɰɢɩɚɥɶɧɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.  
ȼ ɝɟɨɝɪɚɮɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɣɨɧ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɡɚɧɢɦɚɟɬ 

ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɇɢɠɧɟ-ȿɧɢɫɟɣɫɤɨɣ ɜɨɡɜɵɲɟɧɧɨɫɬɢ. Ȼɨɥɨɬɚ ɦɨɯɨɜɨ-
ɬɪɚɜɹɧɢɫɬɵɟ, I ɤɚɬɟɝɨɪɢɢ. Ɋɚɫɩɨɥɨɠɟɧ ɜ Iɛ (IV) ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɪɟɝɢɨɧɟ, ɫɨ 
ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɡɢɦɧɢɯ ɦɟɫɹɰɟɜ – 19,5 ºɋ ɢ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ 
ɜɟɬɪɚ 3,6 ɦ/ɫ [21].  

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ ɚɪɤɬɢɱɟɫɤɢɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɫɹ ɫɭɪɨɜɨɣ 
ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɩɪɨɯɥɚɞɧɵɦ ɥɟɬɨɦ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɪɢɰɚɬɟɥɶɧɚɹ, ɦɢɧɭɫ 1011ºɋ. ɇɚɢɛɨɥɟɟ ɬɟɩɥɵɣ ɦɟɫɹɰ ɢɸɥɶ, 
ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɢɸɥɟ ɩɥɸɫ 16ºɋ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɞɨ ɩɥɸɫ 30ºɋ. ɇɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɟ ɦɟɫɹɰɵ – ɹɧɜɚɪɶ ɢ ɮɟɜɪɚɥɶ, ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ – ɦɢɧɭɫ 57ºɋ.  

Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, ɜɵɩɚɞɚɸɳɢɯ ɜ ɜɢɞɟ ɞɨɠɞɹ ɢ ɫɧɟɝɚ, ɫɨɫɬɚɜɥɹɟɬ
450 470  ɦɢɥɥɢɦɟɬɪɨɜ ɜ ɝɨɞ. ɇɚɢɦɟɧɶɲɟɟ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɚɜɝɭɫɬ – ɫɟɧɬɹɛɪɶ.  

ȼɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɫ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɜɨɡɞɭɯɚ 7080 %. 

Ɋɚɛɨɬɵ ɩɨ ɫɨɨɪɭɠɟɧɢɸ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ 
ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɜ ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -30 ºɋ. 
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ɋɬɪɨɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ. 

Ɋɚɛɨɬɵ ɨɬɧɨɫɹɬɫɹ ɤ IV ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ ɩɨ ɞɚɧɧɵɦ ɨ ɬɨɤɫɢɱɟɫɤɨɣ 
ɨɩɚɫɧɨɫɬɢ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ 
Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɭɫɬɚɧɨɜɥɟɧɵ ɩɟɪɟɪɵɜɵ ɞɥɹ ɨɛɨɝɪɟɜɚ ɪɚɛɨɱɢɯ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

 
5.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɇɟɮɬɟɩɪɨɜɨɞ ɞɢɚɦɟɬɪɨɦ D = 175 ɦɦ, ɞɥɢɧɨɣ L = 1000 ɦ ɩɪɢ ɪɚɛɨɱɟɦ 

ɞɚɜɥɟɧɢɢ P = 2 Ɇɉɚ ɨɬɧɨɫɢɬɫɹ ɤ IV ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ [22]. 
ɋɨɨɪɭɠɟɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɬɤɪɵɬɵɯ 

ɩɥɨɳɚɞɤɚɯ. 
ɉɪɢ ɪɚɛɨɬɚɯ ɜɨɡɦɨɠɧɵ ɭɤɭɫɵ ɡɚɪɚɠɟɧɧɵɯ ɧɚɫɟɤɨɦɵɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɤ 

ɪɚɛɨɬɚɦ ɞɨɩɭɫɤɚɟɬɫɹ ɡɚɫɬɪɚɯɨɜɚɧɧɵɣ ɩɟɪɫɨɧɚɥ, ɩɪɨɲɟɞɲɢɣ ɜɚɤɰɢɧɚɰɢɸ. 
ɉɪɢ ɪɚɛɨɬɚɯ ɫ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɪɭɱɧɢ ɜɵɫɨɬɨɣ            

0,9 ɦ. 
ɉɪɢ ɪɚɛɨɬɚɯ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɡɟɦɥɟɧɢɟ. 
ɉɪɢ ɪɚɛɨɬɚɯ ɫ ɩɟɪɟɝɪɟɬɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɨɞɟɠɞɚ 

ɫɨɝɥɚɫɧɨ [23]. 
ɉɪɢ ɪɚɛɨɬɚɯ ɜ ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɝɨ ɲɭɦɚ ɢ ɨɛɳɟɣ ɜɢɛɪɚɰɢɢ ɨɬ 

ɩɪɢɦɟɧɹɟɦɨɝɨ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɭ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ 50 ɞɟɰɢɛɟɥ [24], ɩɪɢ 
ɪɚɛɨɬɚɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɬɢɜɨɲɭɦɧɵɟ ɧɚɭɲɧɢɤɢ «UVEX». 

Ɋɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɜ ɫɜɟɬɥɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, 
ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɨɫɜɟɳёɧɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 32 
ɥɸɤɫɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦ ɜ [25]. Ⱦɨɫɬɢɝɚɟɬɫɹ ɞɚɧɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ 
ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɬɪɟɯ ɩɪɨɠɟɤɬɨɪɨɜ «ONYX DW», ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 
ɢɡɦɟɪɟɧɢɹɦɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ ALTAIR 4X ɨɬ 
MSA Safety, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɧɨɪɦ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (0,8 
ɉȾɄ) ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ ɡɚɩɪɟɳɚɟɬɫɹ ɩɨ [26]. 

Ⱦɥɹ ɫɧɹɬɢɹ ɫɬɪɟɫɫɚ, ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɩɟɪɟɝɪɭɡɨɤ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɡɨɧɵ ɞɨɫɭɝɚ ɢ ɨɬɞɵɯɚ, ɜ ɤɨɬɨɪɵɯ ɩɟɪɫɨɧɚɥ ɦɨɠɟɬ ɡɚɧɢɦɚɬɶɫɹ 
ɫɩɨɪɬɨɦ ɢ ɨɬɞɵɯɨɦ. 
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5.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
 
ɋɨɞɟɪɠɚɬɶ ɢɧɫɬɪɭɦɟɧɬɵ, ɚ ɬɚɤɠɟ ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɜ 

ɱɢɫɬɨɬɟ ɢ ɩɨɪɹɞɤɟ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢɫɤɪɨɛɟɡɨɩɚɫɧɵɣ ɢɧɫɬɪɭɦɟɧɬ, ɩɪɨɲɟɞɲɢɣ ɩɪɨɜɟɪɤɭ ɚɬɬɟɫɬɚɰɢɨɧɧɨɣ 
ɤɨɦɢɫɫɢɟɣ. [27] 

Ɋɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɢɬɚɸɳɟɟ ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɦɭɮɬɭ ɩɪɢ ɪɟɦɨɧɬɟ ɉȺɌ 
40 ȼ [28]. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɉȺɌ ɡɚɡɟɦɥɟɧɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɮɢɬɢɧɝɢ, ɡɚɡɟɦɥɟɧɢɟ 
ɜɵɩɨɥɧɟɧɨ ɜ ɜɢɞɟ ɫɬɟɪɠɧɟɜɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɞɢɚɦɟɬɪɨɦ 1 ɫɦ, ɭɝɥɭɛɥɟɧɧɨɝɨ ɜ 
ɡɟɦɥɸ ɧɚ 2 ɦ [29]. 

ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ [23]. 

 
5.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ɉɪɢ ɪɚɛɨɬɚɯ ɫ ɉȺɌ ɢ ɞɟɬɚɥɹɦɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɨɛɥɸɞɚɬɶ ɞɟɣɫɬɜɭɸɳɢɟ ɜ 

ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɚɜɢɥɚ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢ ɪɚɛɨɬɚɯ ɫ ɉȺɌ ɢ ɞɟɬɚɥɹɦɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɨɛɥɸɞɚɬɶ ɞɟɣɫɬɜɭɸɳɢɟ ɜ 
ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɚɜɢɥɚ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɤɭɪɢɬɶ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɞɟɣɫɬɜɢɹ, ɜɟɞɭɳɢɟ ɤ 
ɜɨɫɩɥɚɦɟɧɟɧɢɸ [30]. 

ɉɪɢ ɪɚɛɨɬɚɯ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɮɢɬɢɧɝɚɦɢ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɢɫɤɪ, 
ɜɵɞɟɥɟɧɢɟ ɬɟɩɥɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɤɚɬɟɝɨɪɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «Ƚ», ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɚɥɢɱɢɟɦ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɨɰɟɫɫ ɨɛɪɚɛɨɬɤɢ ɤɨɬɨɪɵɯ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɜɵɞɟɥɟɧɢɟɦ ɥɭɱɢɫɬɨɝɨ ɬɟɩɥɚ, ɢɫɤɪ ɢ ɩɥɚɦɟɧɢ [31]. 

ɂɫɬɨɱɧɢɤ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɩɪɢ ɪɚɛɨɬɟ – ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ. 
ɇɚ ɩɥɨɳɚɞɤɚɯ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɦɟɸɬɫɹ ɩɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɩɨɠɚɪɧɵɟ ɳɢɬɵ) [30]. 
 
5.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɹɯ 
 
ɇɚɞёɠɧɚɹ ɛɟɡɚɜɚɪɢɣɧɚɹ ɪɚɛɨɬɚ ɉȺɌ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
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ɇɚɞёɠɧɚɹ ɛɟɡɚɜɚɪɢɣɧɚɹ ɪɚɛɨɬɚ ɉȺɌ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɧɚɛɥɸɞɟɧɢɟɦ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɉȺɌ ɢ ɟё ɞɟɬɚɥɟɣ, 
ɫɜɨɟɜɪɟɦɟɧɧɵɦ ɪɟɦɨɧɬɨɦ ɜ ɨɛɴёɦɟ, ɨɩɪɟɞɟɥёɧɧɨɦ ɩɪɢ ɨɫɦɨɬɪɟ ɢ ɪɟɜɢɡɢɢ, ɚ 
ɬɚɤɠɟ ɨɛɧɨɜɥɟɧɢɟɦ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɉȺɌ ɩɨ ɦɟɪɟ ɢɯ ɢɡɧɨɫɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɝɪɨɡɵ, ɜɫɟ ɪɚɛɨɬɵ ɩɪɟɤɪɚɳɚɸɬɫɹ. 
ȿɫɥɢ ɩɪɢ ɜɫɤɪɵɬɢɢ ɢɥɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɉȺɌ ɩɨɹɜɢɥɚɫɶ ɬɟɱɶ ɧɟɮɬɢ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɵ, ɡɚɝɥɭɲɢɬɶ ɪɚɛɨɬɚɸɳɢɟ ɜɛɥɢɡɢ ɜɵɯɨɞɚ ɧɟɮɬɢ 
ɦɟɯɚɧɢɡɦɵ, ɩɟɪɫɨɧɚɥɭ ɭɣɬɢ ɢɡ ɨɩɚɫɧɨɣ ɡɨɧɵ, ɞɨɥɨɠɢɬɶ ɨ ɫɥɭɱɢɜɲɟɦɫɹ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɢ ɞɢɫɩɟɬɱɟɪɭ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ (ɚɜɚɪɢɢ) ɫɥɟɞɭɟɬ ɧɟɦɟɞɥɟɧɧɨ ɜɵɡɜɚɬɶ 
ɩɨɠɚɪɧɭɸ ɤɨɦɚɧɞɭ (ɚɜɚɪɢɣɧɭɸ ɛɪɢɝɚɞɭ) ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɫɬɭɩɢɜ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ (ɚɜɚɪɢɢ) ɢɦɟɸɳɢɦɢɫɹ ɜ ɧɚɥɢɱɢɢ ɫɢɥɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ. 

 
5.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
ɉɪɢ ɫɨɨɪɭɠɟɧɢɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɨɞɡɟɦɧɨɣ ɩɪɨɤɥɚɞɤɢ 

ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɢ ɩɨɱɜɵ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ: 
- ɩɨɩɚɞɚɧɢɟ ɬɨɤɫɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɨɱɜɭ; 
- ɩɟɪɟɯɨɞ ɜ ɩɚɪɨɨɛɪɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɥɢɦɟɪɚ, ɩɪɢ ɫɜɚɪɤɟ. 
Ⱦɥɹ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
- ɪɚɛɨɬɵ ɩɨ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɜɫɟɯ ɡɚɬɪɨɧɭɬɵɯ ɭɱɚɫɬɤɨɜ ɡɟɦɥɢ; 
- ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɪɟɠɞɟɧɢɟɦ 

ɧɟɮɬɟɩɪɨɜɨɞɚ ɢ ɪɚɡɥɢɜɚ ɧɟɮɬɢ ɜ ɩɨɱɜɭ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɟɡɞɨɜ ɢɡ 
ɧɚɫɵɩɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɥɢɛɨ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ. 

- ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɬɟɱɟɤ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɥɨɤɚɥɶɧɚɹ ɝɟɪɦɟɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɉȺɌ ɢ ɡɚɩɨɪɧɨ-
ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ; 

ɇɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɢɧɢɦɚɸɳɢɟ ɭɱɚɫɬɢɟ ɜ 
ɩɪɢёɦɤɟ ɪɚɛɨɬ ɩɨ ɫɨɨɪɭɠɟɧɢɸ ɉȺɌ ɫɥɟɞɹɬ ɡɚ ɫɬɪɨɝɢɦ ɫɨɛɥɸɞɟɧɢɟɦ 
ɬɪɟɛɨɜɚɧɢɣ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɨɯɪɚɧɟɧɢɹ ɟё ɭɫɬɨɣɱɢɜɨɝɨ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɢ ɧɟ ɞɨɩɭɫɤɚɸɬ ɧɚɪɭɲɟɧɢɣ ɭɫɥɨɜɢɣ 
ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ. 
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6 ɗɤɨɧɨɦɢɤɚ  
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɨɣ ɬɪɭɛɵ (ɉȺɌ) ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɫɪɚɜɧɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɞɥɢɧɨɣ 1000 ɦɟɬɪɨɜ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɜɧɢɜɚɟɦɵɯ ɬɪɭɛ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9: 
 

Ɍɚɛɥɢɰɚ 9 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉȺɌ ɢ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 
Ɍɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɚɹ 

ɬɪɭɛɚ [33] 
ɋɬɚɥɶɧɚɹ ɬɪɭɛɚ [32] 

Ɇɚɪɤɚ ɫɬɚɥɢ 09Ƚ2ɋ (ɮɢɬɢɧɝɢ) ɋɬɚɥɶ 20 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, 

ɦɦ 
175 ɦɦ;ɉАɌD =  . 152 ɦɦ;ɫɬD =  

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, 
ɦɦ 

140 ɦɦ;ɉАɌd =  . 140 ɦɦ;ɫɬd =  

Ⱦɥɢɧɚ ɬɪɭɛɵ, ɦ . 200ɦ;
ɉАɌɬɪɭɛыl =  

.. 11ɦ;
ɫɬɬɪɭɛыl =  

ȼɟɫ ɬɪɭɛɵ, ɤɝ 1 . 16,3 ɤɝ.
ɉАɌɦm =  

.1 . 21,6 ɤɝ.
ɫɬɦm =  

ɂɡɝɨɬɨɜɢɬɟɥɶ 
 

ɈɈɈ «ɉɫɤɨɜɝɟɨɤɚɛɟɥɶ» 
(ɝ. ɉɫɤɨɜ) 

ɉȺɈ «ɑɌɉɁ» 
(ɝ. ɑɟɥɹɛɢɧɫɤ) 

 
ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɨɨɪɭɠɟɧɢɹ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɨɣ ɬɪɭɛɵ ɢɥɢ ɫɬɚɥɶɧɨɣ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɜ ɪɚɡɪɟɡɟ ɫɪɚɜɧɟɧɢɹ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɬɪɭɛ ɢ ɪɚɫɯɨɞɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ; 
- ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɬɪɭɛ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɨɫɬɨɹɬ ɢɡ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɠɟ ɫɨɨɪɭɠɟɧɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ; 
- ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
 
6.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɫɬɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ 
 
6.1.1 ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ 
 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ ɫɪɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ 3 ɦɟɫɹɰɚ. 
Ɋɚɫɫɱɢɬɚɟɦ ɫɬɨɢɦɨɫɬɶ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ.  
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ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ 
ɫɜɹɡɚɧɵ ɫ ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɨɩɪɟɞɟɥɢɦ ɢɯ ɩɨ ɮɨɪɦɭɥɟ (13): 

 

.ȿȾ Ɉɛ ɋɆɊК К К= + , (13) 

 
ɝɞɟ .ȿȾК  – ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɪɭɛ.; 

.ɈɛК  – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɪɭɛ.; 

ɋɆɊК  – ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɪɭɛ. 

ɋɜɟɞɟɦ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ 
ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɜ ɬɚɛɥɢɰɭ 10. 

 
Ɍɚɛɥɢɰɚ 10 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ 
ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ, ɫɦɟɬɚ 2020ɝ. 

ɩ/ɩ. ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ ɫ 
ɇȾɋ, ɪɭɛ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɋɬɨɢɦɨɫɬɶ 

ɫ ɇȾɋ, 
ɬɵɫ. ɪɭɛ. 

ɂɫɬɨɱɧɢɤ ɰɟɧ 

1 
Ⱦɨɫɬɚɜɤɚ ɬɪɭɛ ɫ 

ɡɚɜɨɞɚ 
ɢɡɝɨɬɨɜɢɬɟɥɹ 

85,54 2500 ɤɦ 213,85 

http://trubovozov.ru/perevo
zka-trub-lozjementi, 

https://pecom.ru/services-
are/shipping-request/ 

ɂɬɨɝɨ ɩɨ ɩ.1. 213,85 –––––––––––––––––––––– 
2 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

2.1 
Ɂɟɦɥɹɧɵɟ 

ɪɚɛɨɬɵ 
(ɪɚɡɪɚɛɨɬɤɚ) 

2400 3000 ɦ3 7200,00 https://akvatemp.ru/price 

2.2 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɦɟɫɬɨɪɨɠɞɟɧɢɟ 

(ɬɪɚɤɬɨɪɧɵɣ 
ɩɥɟɬɟɜɨɡ) 

7 464,50 1 ɤɦ 7,46 
https://www.defsmeta.com/

rfer14/fer_25_11.php 

ɂɬɨɝɨ ɩɨ ɩ.2. 7207,46 –––––––––––––––––––––– 
3 Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɧɟɮɬɟɩɪɨɜɨɞɚ 

3.1 
ɋɜɚɪɨɱɧɨ-
ɦɨɧɬɚɠɧɵɟ 

ɪɚɛɨɬɵ 
26 994,07 1 ɤɦ 26,99 

https://www.defsmeta.com/
rfer14/fer_25_04.php 

3.2 
ɂɡɨɥɹɰɢɨɧɧɵɟ 

ɪɚɛɨɬɵ 
145,96 1000 ɦ 145,96 

https://www.defsmeta.com/
rfer14/fer_25_12.php 

3.3 

ɋɨɨɪɭɠɟɧɢɟɷɥɟɤ
ɬɪɨɯɢɦɢɱɟɫ-ɤɨɣ 

ɡɚɳɢɬɵ 
(ɗɏɁ) 

68000 2 136,00 
http://www.katodzashita.ru/

price/price-list-po-
oborudovaniju-ehz.htm 

ɂɬɨɝɨ ɩɨ ɩ.3. 308,95 –––––––––––––––––––––– 
 

http://trubovozov.ru/perevozka-trub-lozjementi
http://trubovozov.ru/perevozka-trub-lozjementi
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 10 

ɩ/ɩ. ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ ɫ 
ɇȾɋ, ɪɭɛ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɋɬɨɢɦɨɫɬɶ 

ɫ ɇȾɋ, 
ɬɵɫ. ɪɭɛ. 

ɂɫɬɨɱɧɢɤ ɰɟɧ 

4 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

4.1 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɢɫɩɵɬɚɧɢɟ 

ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 

29 056,45 1 ɭɱɚɫɬɨɤ 29,06 
https://www.defsmeta.com/

rfer14/fer_25_17.php 

4.2 

Ʉɨɧɬɪɨɥɶ 
ɫɜɚɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ 
(Ɋɟɧɬɝɟɧɨɝɪɚɮɢ-

ɱɟɫɤɢɣ) 

2100 92 ɟɞ. 193,20 https://ntc-rad.ru/price-list/ 

4.3 
Ɂɟɦɥɹɧɵɟ 

ɪɚɛɨɬɵ (ɡɚɫɵɩɤɚ) 1200 3000 ɦ3 3600,00 https://akvatemp.ru/price 

ɂɬɨɝɨ ɩɨ ɩ.4. 3822,26 –––––––––––––––––––––– 

5 ɉɪɨɱɢɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ (ȽɋɆ ɢ ɬ.ɩ.) 34,27 
https://www.defsmeta.com/

rfer14/fer_25_09.php 
6 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɬɪɭɛ ɢ ɪɚɫɯɨɞɧɢɤɨɜ 

6.1 

Ʉɨɦɩɥɟɤɬ ɬɪɭɛ  
«8732-78, 8731-

74, ȼ Ɍɪɭɛɵ 
ɛɟɫɲɨɜɧɵɟ 

ɝɨɪɹɱɟɤɚɬɚɧɧɵɟ» 

1804 1000 ɦ 1804 https://market.chelpipe.ru/ 

6.2 
ɋɜɚɪɨɱɧɵɟ 

ɷɥɟɤɬɪɨɞɵ ɆɊ-3 
Ɏ2,5 

258 100 ɤɝ 25,80 https://krasnoyarsk.price.ru/ 

6.3 
ɂɡɨɥɹɰɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 
120 500 ɤɝ 60,00 

https://anepsteel.tiu.ru/p736
16643-izolyatsiya-
truboprovoda.html 

ɂɬɨɝɨ ɩɨ ɩ.6. 1889,8 –––––––––––––––––––––– 
ɂɬɨɝɨ 13476,39 –––––––––––––––––––––– 

 
ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ 

ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɫɨɫɬɚɜɢɥɢ 13,48 ɦɥɧ. ɪɭɛ. 

6.1.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

ȼ ɝɨɞɨɜɵɟ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɜɤɥɸɱɚɸɬɫɹ: ɪɚɛɨɬɵ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ. 

Ⱥɦɨɪɬɢɡɚɰɢɹ – ɷɬɨ ɞɟɧɟɠɧɨɟ ɜɵɪɚɠɟɧɢɟ ɢɡɧɨɫɚ. Ɉɧɚ ɧɚɱɢɫɥɹɟɬɫɹ 
ɟɠɟɦɟɫɹɱɧɨ ɫ ɦɟɫɹɰɚ ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɦɟɫɹɰɟɦ ɩɨɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɭɱɟɬ. 
ɉɪɟɤɪɚɳɚɟɬ ɧɚɱɢɫɥɹɬɶɫɹ ɫ ɦɟɫɹɰɟɦ ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɦɟɫɹɰɟɦ ɜɵɛɵɬɢɹ.  

Ⱥɦɨɪɬɢɡɚɰɢɹ ɧɚɱɢɫɥɹɟɬɫɹ ɬɨɥɶɤɨ ɟɫɥɢ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ ɛɨɥɟɟ 
40 ɬɵɫɹɱ ɪɭɛɥɟɣ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɬɪɭɛɵ ɢ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɚɹ ɢɡɨɥɹɰɢɹ 
ɬɪɭɛɨɩɪɨɜɨɞɚ. 

https://www.defsmeta.com/rfer14/fer_25_17.php
https://www.defsmeta.com/rfer14/fer_25_17.php
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɱɢɫɥɢɬɶ ɚɦɨɪɬɢɡɚɰɢɸ, ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɞɚɧɧɵɟ: 

- ɫɪɨɤ ɫɥɭɠɛɵ; 
- ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɦɟɬɨɞ ɧɚɱɢɫɥɟɧɢɹ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɧɟɣɧɵɣ ɦɟɬɨɞ ɧɚɱɢɫɥɟɧɢɹ 

ɚɦɨɪɬɢɡɚɰɢɢ. 
ɇɚ ɫɪɨɤ ɫɥɭɠɛɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɥɢɹɟɬ ɫɨɫɬɚɜ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. 

Ⱦɥɹ ɩɪɨɦɵɫɥɨɜɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɩɟɪɟɤɚɱɢɜɚɟɦɵɦ ɩɪɨɞɭɤɬɨɦ ɹɜɥɹɟɬɫɹ ɮɥɸɢɞ, 
ɬɨ ɟɫɬɶ ɫɦɟɫɶ ɫɵɪɨɣ ɧɟɮɬɢ, ɜɨɞɵ, ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɫɬɚɥɶɧɵɯ ɬɪɭɛ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɚɧɧɨɣ ɡɚɞɚɱɢ 
ɩɪɢɧɢɦɚɟɦ ɫɪɨɤ ɫɥɭɠɛɵ ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ 12 ɥɟɬ. 

Ɋɚɫɫɱɢɬɚɟɦ ɝɨɞɨɜɵɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (14): 
 

100

ɝ
ɝɨɞ ɚ
ɚɦ

ɇ ɉɋ
= , (14) 

 

ɝɞɟ ɝ
ɚɇ  – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %; 

ɉɋ  – ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɟɡ ɇȾɋ, 
13476,39

=11230,33 ɬɵɫ.ɪɭɛ.
1,2

ɉɋ =  

 
ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (15): 
 

100ɝ
ɚɇ T
=

, (15) 
 

ɝɞɟ T – ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɝɨɞɚɯ. 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (15) ɢ ɜɵɱɢɫɥɢɦ ɧɨɪɦɭ ɚɦɨɪɬɢɡɚɰɢɢ: 
 

100
8,33%.

12
ɝ
ɚɇ = =  

 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (14) ɢ ɜɵɱɢɫɥɢɦ ɫɭɦɦɭ ɚɦɨɪɬɢɡɚɰɢɢ ɡɚ 

ɝɨɞ: 
 

8,33 11230,33
935,47 ɬɵɫ.ɪɭɛ.

100
ɝɨɞ
ɚɦ


= =  
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Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɜ ɝɨɞ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ 
ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɫ ɪɚɣɨɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 1,7 ɢ ɫɟɜɟɪɧɨɣ ɧɚɞɛɚɜɤɨɣ 1,7 
(ɧɚɲɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɪɚɣɨɧɟ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɚ ɢɦɟɧɧɨ ɜ 
ɗɜɟɧɤɢɣɫɤɨɦ ɦɭɧɢɰɢɩɚɥɶɧɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ).  

Ⱦɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɬɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɢɧɨɣ 1 ɤɢɥɨɦɟɬɪ 
ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɧɢɤɢ: 

- ɬɪɭɛɨɩɪɨɜɨɞɱɢɤ ɥɢɧɟɣɧɵɣ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɟɠɟɞɧɟɜɧɵɟ ɨɫɦɨɬɪɵ 
ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɩɚɪɚɦɟɬɪɚɦɢ ɧɟɮɬɟɩɪɨɜɨɞɚ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɜɚɯɬɚɦɢ, 
ɤɨɥɢɱɟɫɬɜɨ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɨɜ ɥɢɧɟɣɧɵɯ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ 4. 

- ɫɜɚɪɳɢɤ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɬ ɪɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɥɢɛɨ 
ɡɚɧɢɦɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɧɟɮɬɟɩɪɨɜɨɞɚ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɜɚɯɬɚɦɢ, ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɳɢɤɨɜ ɞɨɥɠɧɨ 
ɛɵɬɶ ɪɚɜɧɨ 2. 

- ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɬ ɪɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ 
ɧɟɮɬɟɩɪɨɜɨɞɚ, ɥɢɛɨ ɡɚɧɢɦɚɟɬɫɹ ɪɟɦɨɧɬɨɦ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɡɚɩɨɪɧɨɣ 
ɚɪɦɚɬɭɪɵ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɜɚɯɬɚɦɢ, ɤɨɥɢɱɟɫɬɜɨ ɫɥɟɫɚɪɟɣ-ɪɟɦɨɧɬɧɢɤɨɜ 
ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ 4. 

- ɜɨɞɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɟɪɟɜɨɡɢɬ ɪɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ ɧɚ ɫɥɭɠɟɛɧɨɣ ɦɚɲɢɧɟ 
ɩɨ ɦɟɫɬɨɪɨɠɞɟɧɢɸ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɜɚɯɬɚɦɢ, ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɢɬɟɥɟɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ 4. 

- ɦɚɫɬɟɪ, ɤɨɬɨɪɵɣ ɪɭɤɨɜɨɞɢɬ ɪɚɛɨɬɚɦɢ ɩɨ ɪɟɦɨɧɬɭ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɧɟɮɬɟɩɪɨɜɨɞɚ. Ɍɚɤ ɤɚɤ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɜɚɯɬɚɦɢ, ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɢɬɟɥɟɣ ɞɨɥɠɧɨ 
ɛɵɬɶ ɪɚɜɧɨ 2. 

Ɉɛɳɢɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 11. 
 

Ɍɚɛɥɢɰɚ 11 – Ɋɚɫɱɟɬ ɟɠɟɦɟɫɹɱɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɧɟɮɬɟɩɪɨɜɨɞɚ 
ɉɪɨɮɟɫɫɢɹ Ʉɨɥɢ- 

ɱɟɫɬɜɨ 
Ɉɤɥɚɞ, 
ɪɭɛ. 

Ɋɚɣɨɧɧɵɣ  
ɤɨɷɮɮɢɰɢɟɧɬ 
70 % ɨɬ 
ɨɤɥɚɞɚ , ɪɭɛ. 

ɋɟɜɟɪɧɚɹ 
ɧɚɞɛɚɜɤɚ  
70 % ɨɬ 
ɨɤɥɚɞɚ, 
ɪɭɛ. 

ɂɬɨɝɨ ɡɚ 
ɦɟɫɹɰ ɧɚ 
ɨɞɧɨɝɨ 
ɪɚɛɨɬɧɢɤɚ, 
ɪɭɛ. 

Ɇɟɫɹɱɧɵɣ 
ɮɨɧɞ 
ɨɫɧɨɜɧɨɣ 
ɡɚɪɚɛɨɬɧɨɣ 
ɩɥɚɬɵ, ɪɭɛ. 

Ɍɪɭɛɨɩɪɨɜɨɞɱɢɤ 
ɥɢɧɟɣɧɵɣ[34] 

4 56812 39768,4 39768,4 136348,8 545395,2 

ɋɜɚɪɳɢɤ [35] 2 63928 44749,6 44749,6 153427,2 306854,4 
ɋɥɟɫɚɪɶ-
ɪɟɦɨɧɬɧɢɤ[36] 

4 38837 27185,9 27185,9 93208,8 372835,2 

ȼɨɞɢɬɟɥɶ[37] 4 56129 39290,3 39290,3 134709,6 538838,4 
Ɇɚɫɬɟɪ[38] 2 71788 50251,6 50251,6 172291,2 344582,4 
Ɉɛɳɢɣ ɢɬɨɝ ɡɚ ɦɟɫɹɰ, ɪɭɛ. 2108505,6 
Ɉɛɳɢɣ ɢɬɨɝ ɡɚ ɝɨɞ, ɪɭɛ. 25302067,2 
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ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɫɨɫɬɚɜɥɹɸɬ 30 % ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 
Ɋɚɫɫɱɢɬɚɟɦ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɡɚ ɝɨɞ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 30% ɨɬ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɮɨɪɦɭɥɟ (16): 
 

30
 

100
ɝɨɞФɈɌɋɬɪɚхɨɜыɟ ɜзɧɨɫы 

= , (16) 

 
ɝɞɟ ɝɨɞФɈɌ  – ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɡɚ ɝɨɞ, ɪɭɛ. 

 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (16) ɢ ɜɵɱɢɫɥɢɦ: 
 

25302067,2 30
 7590620,16 ɪɭɛ.=7590,62 ɬɵɫ.ɪɭɛ.

100
ɋɬɪɚхɨɜыɟ ɜзɧɨɫы 

= =  

 
Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɭ ɝɨɞɨɜɵɯ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɢ ɩɨ ɮɨɪɦɭɥɟ (17): 
 

.  ɝɨɞ
ɬɟкɭщ ɚɦ ɝɨɞЗ ФɈɌ ɋɬɪɚхɨɜыɟ ɜзɧɨɫы= + + , (17) 

 

ɝɞɟ ɝɨɞ
ɚɦ – ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɡɚ ɝɨɞ, ɬɵɫ.ɪɭɛ; 

ɝɨɞФɈɌ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (16); 

 ɋɬɪɚхɨɜыɟ ɜзɧɨɫы  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (16). 

ɉɨɞɫɬɚɜɢɦ ɱɢɫɥɚ ɜ ɮɨɪɦɭɥɭ (17) ɢ ɜɵɱɢɫɥɢɦ ɫɭɦɦɭ ɝɨɞɨɜɵɯ ɬɟɤɭɳɢɯ 
ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɢ: 

 

. 935,47 25302,07 7590,62 33828,16 ɬɵɫ.ɪɭɛ.ɬɟкɭщЗ = + + =  

 
6.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ 
 
6.2.1 ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ 
 
Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɛɭɞɟɬ 

ɚɧɚɥɨɝɢɱɟɧ ɪɚɫɱɟɬɭ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɫɬɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ. 
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɪɚɫɱɟɬɟ: 
- ɬɚɤ ɤɚɤ ɞɨɫɬɚɜɤɚ ɬɪɭɛ ɫ ɡɚɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ ɞɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ (ɬɪɭɛɨɜɨɡɚɦɢ), ɬɨ ɜ ɫɜɹɡɢ ɫ 
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ɭɦɟɧɶɲɟɧɢɟɦ ɜɟɫɚ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɬɪɭɛɵ, ɡɚɬɪɚɬɵ ɧɚ ɞɨɫɬɚɜɤɭ ɉȺɌ 
ɭɦɟɧɶɲɚɸɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɥɶɧɵɦɢ ɧɚ 50%[39]; 

- ɫɪɨɤ ɫɥɭɠɛɵ ɉȺɌ ɫɨɫɬɚɜɥɹɟɬ 40 ɥɟɬ; 
- ɫɬɨɢɦɨɫɬɶ «ɉȺɌ140/175-40» ɡɚ ɦɟɬɪ ɜɡɹɬɚ ɫɪɟɞɧɟ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɧɚ 

ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɪɵɧɤɚ – 2000 ɪɭɛ. ɤɨɦɩɚɧɢɢ «ɉɫɤɨɜɝɟɨɤɚɛɟɥɶ» [32]. 
- ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɉȺɌ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɧɚɦɨɬɚɧɧɵɦɢ ɧɚ ɛɚɪɚɛɚɧɚɯ, 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɫɧɢɠɚɟɬɫɹ (50% ɨɬ ɡɚɬɪɚɬ ɧɚ 
ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ); 

- ɨɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɗɏɁ, ɢɡɨɥɹɰɢɨɧɧɨ-ɭɤɥɚɞɨɱɧɵɯ 
ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɡɚɤɭɩɤɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

- ɩɪɨɫɬɨɬɚ ɫɜɚɪɤɢ ɢ ɦɨɧɬɚɠɚ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɭɦɟɧɶɲɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (50 % ɨɬ ɡɚɬɪɚɬ ɧɚ ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ). 

- ɭɦɟɧɶɲɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɤɨɧɬɪɨɥɶ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɜ ɫɜɹɡɢ ɫ 
ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɲɜɨɜ ɞɨ 6 ɟɞɢɧɢɰ. 

ɋ ɭɱɟɬɨɦ ɞɚɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɪɚɫɫɱɢɬɚɟɦ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 
ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ. 

ɋɜɟɞɟɦ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ 
ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɜ ɬɚɛɥɢɰɭ 12. 

 
Ɍɚɛɥɢɰɚ 12 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ 
ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ, ɫɦɟɬɚ 2020ɝ. 

ɩ/ɩ. ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ ɫ 
ɇȾɋ, ɪɭɛ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɋɬɨɢɦɨɫɬɶ 

ɫ ɇȾɋ, 
ɬɵɫ. ɪɭɛ. 

ɂɫɬɨɱɧɢɤ ɰɟɧ 

1 
Ⱦɨɫɬɚɜɤɚ ɬɪɭɛ ɫ 

ɡɚɜɨɞɚ 
ɢɡɝɨɬɨɜɢɬɟɥɹ 

42,77 3660 ɤɦ 156,54 

http://trubovozov.ru/perevo
zka-trub-lozjementi, 

https://pecom.ru/services-
are/shipping-request/ 

ɂɬɨɝɨ ɩɨ ɩ.1. 156,54 –––––––––––––––––––––– 
2 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

2.1 
Ɂɟɦɥɹɧɵɟ 

ɪɚɛɨɬɵ 
(ɪɚɡɪɚɛɨɬɤɚ) 

2400 3000 ɦ3 7200,00 https://akvatemp.ru/price 

2.2 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɦɟɫɬɨɪɨɠɞɟɧɢɢ 

7 464,50 1 ɤɦ 7,46 
https://www.defsmeta.com/

rfer14/fer_25_11.php 

ɂɬɨɝɨ ɩɨ ɩ.2. 7207,46 –––––––––––––––––––––– 
3 Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɧɟɮɬɟɩɪɨɜɨɞɚ 

3.1 
ɋɜɚɪɨɱɧɨ-
ɦɨɧɬɚɠɧɵɟ 

ɪɚɛɨɬɵ 
13497,04 1 ɤɦ 13,50 

https://www.defsmeta.com/
rfer14/fer_25_04.php 

ɂɬɨɝɨ ɩɨ ɩ.3. 13,50 –––––––––––––––––––––– 

http://trubovozov.ru/perevozka-trub-lozjementi
http://trubovozov.ru/perevozka-trub-lozjementi
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 12 
4 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

4.1 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɢɫɩɵɬɚɧɢɟ 

ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ 

29 056,45 1 ɭɱɚɫɬɨɤ 29,06 
https://www.defsmeta.com/

rfer14/fer_25_17.php 

4.2 

Ʉɨɧɬɪɨɥɶ 
ɫɜɚɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ 
(Ɋɟɧɬɝɟɧɨɝɪɚɮɢ-

ɱɟɫɤɢɣ) 

2100 6 ɟɞ. 12,60 https://ntc-rad.ru/price-list/ 

4.3 
Ɂɟɦɥɹɧɵɟ 

ɪɚɛɨɬɵ (ɡɚɫɵɩɤɚ) 1200 3000 ɦ3 3600,00 https://akvatemp.ru/price 

ɂɬɨɝɨ ɩɨ ɩ.4. 3641,66 –––––––––––––––––––––– 

5 ɉɪɨɱɢɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ (ȽɋɆ ɢ ɬ.ɩ.) 17,14 
https://www.defsmeta.com/

rfer14/fer_25_09.php 
6 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɬɪɭɛ ɢ ɪɚɫɯɨɞɧɢɤɨɜ 

6.1 
Ʉɨɦɩɥɟɤɬ ɬɪɭɛ  
«ɉȺɌ 140/175-

40» 
2000 1000 ɦ. 2000 –––––––––––––––––––––– 

6.2 
ɋɜɚɪɨɱɧɵɟ 

ɷɥɟɤɬɪɨɞɵ ɆɊ-3 
Ɏ2,5 

258 50 ɤɝ 12,90 https://krasnoyarsk.price.ru/ 

ɂɬɨɝɨ ɩɨ ɩ.6. 2012,90 –––––––––––––––––––––– 
ɂɬɨɝɨ 13049,2 –––––––––––––––––––––– 

 
ȼ ɢɬɨɝɟ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɫɨɫɬɚɜɢɥɢ 13,05 ɦɥɧ. ɪɭɛ., ɱɬɨ ɧɚ 427 ɬɵɫ. ɪɭɛ. ɞɟɲɟɜɥɟ 
ɱɟɦ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ. 

 
6.2.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (15) ɢ ɜɵɱɢɫɥɢɦ ɝɨɞɨɜɭɸ ɧɨɪɦɭ 

ɚɦɨɪɬɢɡɚɰɢɢ: 
 

100
2,5%.

40
ɝ
ɚɇ = =  

 
ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (14) ɢ ɜɵɱɢɫɥɢɦ ɫɭɦɦɭ ɚɦɨɪɬɢɡɚɰɢɢ ɡɚ 

ɝɨɞ: 
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2,5 13049,2
271,86 ɬɵɫ.ɪɭɛ.

100 1,2
ɝɨɞ
ɚɦ


= =

  

 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɜ ɝɨɞ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɧɟɮɬɟɩɪɨɜɨɞɚ ɉȺɌ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɢɡɦɟɧɟɧɢɹ ɜ 
ɩɨɬɪɟɛɧɨɫɬɢ ɪɚɛɨɱɢɯ: 

- ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɉȺɌ, ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɦɟɧɶɲɚɟɬɫɹ, ɩɨɷɬɨɦɭ, ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɧɟɨɛɯɨɞɢɦɨ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɳɢɤɨɜ.  ɇɨ ɬɚɤ ɤɚɤ 
ɪɚɛɨɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɚɯɬɚɦɢ, ɬɨ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɳɢɤɨɜ ɧɟɥɶɡɹ ɜɡɹɬɶ ɦɟɧɶɲɟ 
ɞɜɭɯ. ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɳɢɤɨɜ ɨɫɬɚɟɬɫɹ ɩɪɟɠɧɢɦ, ɧɨ ɫ ɭɱɟɬɨɦ 
ɩɨɧɢɠɟɧɢɹ ɨɤɥɚɞɚ (ɧɚ 30 %), ɜ ɫɜɹɡɢ ɫ ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɛɨɬɵ. 

- ɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɥɟɫɚɪɟɣ-ɪɟɦɨɧɬɧɢɤɨɜ, ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ 
ɫɨɤɪɚɳɚɸɬɫɹ ɪɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. 
ɋɨɤɪɚɳɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɥɟɫɚɪɟɣ-ɪɟɦɨɧɬɧɢɤɨɜ ɞɨ ɞɜɭɯ ɱɟɥɨɜɟɤ. 

 Ɉɛɳɢɣ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 13. 
 
Ɍɚɛɥɢɰɚ 13 – Ɋɚɫɱɟɬ ɟɠɟɦɟɫɹɱɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɧɟɮɬɟɩɪɨɜɨɞɚ 

Ⱦɨɥɠɧɨɫɬɶ 
Ʉɨɥɢ- 
ɱɟɫɬɜɨ 

Ɉɤɥɚɞ, 
ɪɭɛ. 

Ɋɚɣɨɧɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 
70 % ɨɬ 
ɨɤɥɚɞɚ, ɪɭɛ. 

ɋɟɜɟɪɧɚɹ 
ɧɚɞɛɚɜɤɚ 
70 % ɨɬ 
ɨɤɥɚɞɚ, 
ɪɭɛ. 

ɂɬɨɝɨ ɡɚ 
ɦɟɫɹɰ ɧɚ 
ɨɞɧɨɝɨ 
ɪɚɛɨɬɧɢɤɚ, 
ɪɭɛ. 

Ɇɟɫɹɱɧɵɣ 
ɮɨɧɞ 
ɨɫɧɨɜɧɨɣ 
ɡɚɪɚɛɨɬɧɨɣ 
ɩɥɚɬɵ, ɪɭɛ. 

Ɍɪɭɛɨɩɪɨɜɨɞɱɢɤ 
ɥɢɧɟɣɧɵɣ 

4 56812 39768,4 39768,4 136348,8 545395,20 

ɋɜɚɪɳɢɤ 2 44749,6 31324,72 31324,72 107399,04 214798,08 
ɋɥɟɫɚɪɶ-
ɪɟɦɨɧɬɧɢɤ 

2 38837 27185,9 27185,9 93208,8 186417,60 

ȼɨɞɢɬɟɥɶ 4 56129 39290,3 39290,3 134709,6 538838,40 
Ɇɚɫɬɟɪ 2 71788 50251,6 50251,6 172291,2 344582,40 
Ɉɛɳɢɣ ɢɬɨɝ ɡɚ ɦɟɫɹɰ, ɪɭɛ. 1830031,68 
Ɉɛɳɢɣ ɢɬɨɝ ɡɚ ɝɨɞ, ɪɭɛ. 21960380,16 

 
ɋɪɚɜɧɢɜɚɹ ɨɛɳɢɣ ɢɬɨɝ ɡɚ ɝɨɞ ɩɨ ɎɈɌ ɢɡ ɬɚɛɥɢɰɵ 11 ɢ ɬɚɛɥɢɰɵ 13, ɦɵ 

ɜɢɞɢɦ, ɱɬɨ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɬɪɟɛɭɟɬɫɹ ɧɚ 3,34 ɦɥɧ.ɪɭɛ. ɜ 
ɝɨɞ ɦɟɧɶɲɟ, ɱɟɦ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ, ɢɡ-ɡɚ 
ɫɨɤɪɚɳɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɢ ɫɧɢɠɟɧɢɹ ɨɤɥɚɞɚ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (16) ɢ ɜɵɱɢɫɥɢɦ ɫɭɦɦɭ ɫɬɪɚɯɨɜɵɯ 
ɜɡɧɨɫɨɜ: 
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21960380,16 30
 6588114,05 ɪɭɛ.=6588,11 ɬɵɫ.ɪɭɛ.

100
ɋɬɪɚхɨɜыɟ ɜзɧɨɫы 

= =  

 
Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɭ ɝɨɞɨɜɵɯ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɩɨ ɮɨɪɦɭɥɟ (17): 
 

. 271,86 21960,38 6588,11 28820,35 ɬɵɫ.ɪɭɛ.ɬɟкɭщЗ = + + =  

 
6.3 ɋɪɚɜɧɟɧɢɟ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɢ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɢ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢɡ ɉȺɌ ɢ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 
 
Ɂɚɧɟɫɟɦ ɩɨɤɚɡɚɬɟɥɢ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ 

ɢ ɬɟɤɭɳɢɯ ɝɨɞɨɜɵɯ ɡɚɬɪɚɬ ɧɚ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɥɹ ɨɛɨɢɯ 
ɜɚɪɢɚɧɬɨɜ ɬɪɭɛ ɜ ɬɚɛɥɢɰɭ 14: 
 
 
Ɍɚɛɥɢɰɚ 14 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢɡ ɉȺɌ ɢ ɫɬɚɥɶɧɵɯ ɬɪɭɛ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɡɚɬɪɚɬ 

ɂɡ 
ɫɬɚɥɶɧɵɯ 

ɬɪɭɛ 
ɂɡ ɉȺɌ 

Ɋɚɡɧɢɰɚ ɜ 
ɡɚɬɪɚɬɚɯ, 
ɬɵɫ. ɪɭɛ. 

Ɋɚɡɧɢɰɚ ɜ 
ɡɚɬɪɚɬɚɯ, 

%. 

ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ 
ɡɚɬɪɚɬɵ, 
ɬɵɫ.ɪɭɛ. 

Ⱦɨɫɬɚɜɤɚ ɬɪɭɛ ɫ 
ɡɚɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ 

213,85 156,54 57,31 26,80 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ 

7207,46 7207,46 0 0,00 

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ 
ɧɟɮɬɟɩɪɨɜɨɞɚ 

308,95 13,5 295,45 95,63 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ 

3822,26 3641,66 180,6 4,72 

ɉɪɨɱɢɟ ɪɚɛɨɬɵ ɢ 
ɡɚɬɪɚɬɵ (ȽɋɆ ɢ ɬ.ɩ.) 34,27 17,14 17,13 49,99 

Ɂɚɬɪɚɬɵ ɧɚ 
ɩɪɢɨɛɪɟɬɟɧɢɟ ɬɪɭɛ ɢ 

ɪɚɫɯɨɞɧɢɤɨɜ 
1889,8 2012,90 (-)123,1 (-)6,51 

–––––––––––––– ɂɬɨɝɨ: 13476,39 13049,2 427,19 3,17 
Ɍɟɤɭɳɢɟ 
ɡɚɬɪɚɬɵ, 
ɬɵɫ.ɪɭɛ. 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɢ 935,47 271,86 663,61 70,94 
ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 7590,62 6588,11 1002,51 13,21 
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 25302,07 21960,38 3341,69 13,21 

–––––––––––––– ɂɬɨɝɨ: 33828,16 28820,35 5007,81 14,80 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 14 ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 23), ɧɚ 

ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɡɢɦ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɮɬɟɩɪɨɜɨɞɚ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɢ ɬɪɭɛ ɉȺɌ: 
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Ɋɢɫɭɧɨɤ 23 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɢ ɢɡ ɉȺɌ 

C ɩɨɦɨɳɶɸ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɡɚɬɪɚɬ, ɦɵ ɨɩɪɟɞɟɥɢɥɢ, ɱɬɨ 
ɫɨɨɪɭɠɟɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɡ ɉȺɌ. 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɥɶɧɵɦ ɧɟɮɬɟɩɪɨɜɨɞɨɦ, ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ 3,17% 
(427,19 ɬɵɫ. ɪɭɛ.). 

ɋɧɢɠɟɧɢɟ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɉȺɌ ɫɨɫɬɚɜɥɹɟɬ 14,80% 
(5007,81 ɬɵɫ. ɪɭɛ.). 

ɇɟ ɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɭɸ ɡɚɤɭɩɨɱɧɭɸ ɰɟɧɭ ɉȺɌ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ 
ɫɬɚɥɶɧɵɦɢ ɬɪɭɛɚɦɢ, ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɜɵɝɨɞɧɨ, ɬɚɤ ɤɚɤ ɫɧɢɠɚɸɬɫɹ ɡɚɬɪɚɬɵ 
ɧɚ ɞɨɫɬɚɜɤɭ, ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ, ɢɫɤɥɸɱɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɗɏɁ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
- ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛ; 
- ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ 
ɥɭɱɲɢɦ ɩɨɥɢɦɟɪɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɹɜɥɹɟɬɫɹ ɩɨɥɢɷɬɢɥɟɧ; 

- ɪɚɫɫɦɨɬɪɟɧ ɡɚɪɭɛɟɠɧɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɉȺɌ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧ 
ɚɧɚɥɢɡ ɡɚɪɭɛɟɠɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɉȺɌ; 

- ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ 
ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɞɥɹ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɢ ɉȺɌ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɡ ɉȺɌ 
ɩɪɨɢɫɯɨɞɢɬ ɫɨɤɪɚɳɟɧɢɟ ɩɨɬɟɪɶ ɧɚ ɬɪɟɧɢɟ ɧɚ 28,89% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɧɟɮɬɟɩɪɨɜɨɞɨɦ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ; 

- ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɫɬɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɫɨɨɪɭɠɟɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨ ɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɡ ɉȺɌ, ɬɚɤ ɩɪɨɢɫɯɨɞɢɬ ɫɨɤɪɚɳɟɧɢɟ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɢ ɬɟɤɭɳɢɯ 
ɡɚɬɪɚɬ ɧɚ 3,17% ɢ 14,80% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

- ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɵɯ ɡɚɞɚɱ ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ ɰɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ, ɚ 

ɢɦɟɧɧɨ ɛɵɥɨ ɨɛɨɫɧɨɜɚɧɨ ɩɪɢɦɟɧɟɧɢɟ ɉȺɌ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɦɵɫɥɨɜɵɯ 
ɧɟɮɬɟɩɪɨɜɨɞɨɜ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 

AER – Alberta energy regulator; 
API – American petroleum institute; 
ASME – American society of mechanical engineers; 
ASTM – American society of testing and materials; 
AWWA – American water works association; 
FRP – fiberglass reinforced plastic; 
NSF – national sanitation foundation; 
UL – underwriters laboratory; 
Ʉɂɉ – ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɭɧɤɬ; 
ɄɆ – ɤɨɦɩɨɡɢɬɧɵɣ ɦɚɬɟɪɢɚɥ; 
ɄɌ – ɤɨɦɩɨɡɢɬɧɚɹ ɬɪɭɛɚ; 
ɉȺɌ – ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɚɹ ɬɪɭɛɚ; 
ɉȼɏ – ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ; 
ɉȾɄ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ; 
ɉɉ – ɩɨɥɢɩɪɨɩɢɥɟɧ; 
ɉɗ – ɩɨɥɢɷɬɢɥɟɧ; 
ɉɗȼɉ – ɩɨɥɢɷɬɢɥɟɧ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ; 
ɉɗɇȾ – ɩɨɥɢɷɬɢɥɟɧ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
ɋɉɗ – ɫɲɢɬɵɣ ɩɨɥɢɷɬɢɥɟɧ. 
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22.12.2011. – Ɇɨɫɤɜɚ : Ɋɨɫɫɬɚɧɞɚɪɬ, 2011. – 38 ɫ. 

28 ɉɪɨɢɡɜɨɞɫɬɜɨ ɩɨɥɢɦɟɪɧɨɣ ɚɪɦɢɪɨɜɚɧɧɨɣ ɬɪɭɛɵ – Ʉɨɦɩɚɧɢɹ ɁȺɈ 
«ɉɨɥɢɦɚɤ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://polimak.ru/. 

29 ɉȻ 03-108 – 96 ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ȼɜɟɞ 02.03.1995. – Ɇɨɫɤɜɚ :  Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪ 
ɊɎ, 1995. – 191 ɫ. 

30 ȽɈɋɌ 12.1.004 – 91 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ (ɋɋȻɌ). 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). ȼɜɟɞ 
14.06.1991. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɚɧɞɚɪɬ ɋɋɋɊ, 1991. – 95 ɫ. 

31 ɋɈ 34.03.355 – 2005 «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɨɛɟɫɩɟɱɟɧɢɹ». ȼɜɟɞ 20.10.2005. – 
Ɇɨɫɤɜɚ: ɈȺɈ «ɂɧɠɟɧɟɪɧɵɣ ɰɟɧɬɪ ȿɗɋ», 2005 – 65 ɫ. 

32 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɚɥɟɩɨɥɢɦɟɪɧɵɯ ɬɪɭɛ – Ʉɨɦɩɚɧɢɹ ɈɈɈ 
«ɉɫɤɨɜɝɟɨɤɚɛɟɥɶ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://pskovgeokabel.ru/. 

33 ɋɤɥɚɞɫɤɨɣ ɤɨɦɩɥɟɤɫ ɑɌɉɁ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://market.chelpipe.ru/production/goods/besshovnye-truby-152x6-stal20-gost-
8732-78-8731-74-v-pntz-nk/. 

34 TRUD [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɩɨɪɬɚɥ ɩɨ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɭ, ɩɨɢɫɤɨɜɚɹ 
ɫɢɫɬɟɦɚ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ ɫɨɢɫɤɚɬɟɥɟɣ, ɫɨɞɟɪɠɢɬ  ɞɚɧɧɵɟ ɩɨ ɡɚɪɩɥɚɬɟ 
ɥɢɧɟɣɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  
https://russia.trud.com/salary/692/85724.html. 

35 TRUD [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɩɨɪɬɚɥ ɩɨ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɭ, ɩɨɢɫɤɨɜɚɹ 
ɫɢɫɬɟɦɚ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ ɫɨɢɫɤɚɬɟɥɟɣ, ɫɨɞɟɪɠɢɬ  ɞɚɧɧɵɟ ɩɨ ɡɚɪɩɥɚɬɟ 
ɫɜɚɪɳɢɤɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  
https://russia.trud.com/salary/692/4280.html?currency=RUB. 

36 TRUD [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɩɨɪɬɚɥ ɩɨ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɭ, ɩɨɢɫɤɨɜɚɹ 
ɫɢɫɬɟɦɚ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ ɫɨɢɫɤɚɬɟɥɟɣ, ɫɨɞɟɪɠɢɬ  ɞɚɧɧɵɟ ɩɨ ɡɚɪɩɥɚɬɟ 
ɫɥɟɫɚɪɹ-ɪɟɦɨɧɬɧɢɤɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://russia.trud.com/salary/692/52835.html?currency=RUB. 

37 TRUD [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɩɨɪɬɚɥ ɩɨ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɭ, ɩɨɢɫɤɨɜɚɹ 
ɫɢɫɬɟɦɚ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ ɫɨɢɫɤɚɬɟɥɟɣ, ɫɨɞɟɪɠɢɬ  ɞɚɧɧɵɟ ɩɨ ɡɚɪɩɥɚɬɟ 
ɜɨɞɢɬɟɥɹ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  
https://russia.trud.com/salary/692/5229.html?currency=RUB. 
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38 TRUD [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɩɨɪɬɚɥ ɩɨ ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɭ, ɩɨɢɫɤɨɜɚɹ 
ɫɢɫɬɟɦɚ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ ɫɨɢɫɤɚɬɟɥɟɣ, ɫɨɞɟɪɠɢɬ  ɞɚɧɧɵɟ ɩɨ ɡɚɪɩɥɚɬɟ 
ɦɚɫɬɟɪɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
 https://russia.trud.com/salary/692/52713.html?currency=RUB. 

39 Ɍɨɪɝɨɜɵɣ ɞɨɦ «ȽɊȺȾ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɷɥɟɤɬɪɨɧɧɵɣ ɤɚɬɚɥɨɝ 
ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɩɪɟɢɦɭɳɟɫɬɜɚɯ ɢ ɧɟɞɨɫɬɚɬɤɚɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɭɛ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://th-
grad.ru/cat/articles/1/. 
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ɊЕФЕɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ 
ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɵɯ ɬɪɭɛ ɜ ɩɪɨɦɵɫɥɨɜɵɯ ɧɟɮɬɟɩɪɨɜɨɞɚɯ» ɫɨɞɟɪɠɢɬ 75 
ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 39 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 17 ɮɨɪɦɭɥ. 

ɉɈɅɂɆȿɊɇɈ-ȺɊɆɂɊɈȼȺɇɇȺə ɌɊɍȻȺ, ɉɊɈɆɕɋɅɈȼɕɃ 
ɇȿɎɌȿɉɊɈȼɈȾ, ɄɈɆɉɈɁɂɌɇȺə ɌɊɍȻȺ, ɉɈɅɂɗɌɂɅȿɇ, 
ɋɌȿɄɅɈȼɈɅɈɄɇɈ, ɉɈɅɂɉɊɈɉɂɅȿɇ. 

Цɟɥɶ ȼɄɊ: 
Ɉɛɨɫɧɨɜɚɬɶ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɵɯ ɬɪɭɛ (ɉȺɌ) ɩɪɢ 
ɫɨɨɪɭɠɟɧɢɢ ɩɪɨɦɵɫɥɨɜɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ.  

Ɂɚɞɚɱɢ ȼɄɊ. 
- ɉɪɨɜɟɫɬɢ ɨɛɡɨɪ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ.  
- ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɨɡɢɬɧɵɯ ɬɪɭɛ. 
- Ɋɚɫɫɦɨɬɪɟɬɶ ɡɚɪɭɛɟɠɧɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɉȺɌ, ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ 

ɡɚɪɭɛɟɠɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɨɥɢɦɟɪɧɨ-ɚɪɦɢɪɨɜɚɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

- ȼɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ.  
- Ɋɚɫɫɦɨɬɪɟɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȺɌ. 
- ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɫɬɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ ɉȺɌ. 
 


